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Kuura nmpejnasHaueHa I MHKCHEDHO-TEXHHUECKHX
pPabOTHHKOB MPOEKTHLIX OpPraHd3aluil.

Ta6a. 38, un. 84, cnucox JuT. 43 Hass.

Hayuuniit pegaxktop — A-p texH. Hayk @. B, YIIIKOB

© crPoiM3nAT, 1973

<D

0325—340

047 (01) =73

98-~73



Jdokrtop
TeEXHUYECKHUX

. HaYK

' KoHCcTaHTHH
MenopoBuy
M okun
(11.VI1.1896—
2.VII.1972)

Koncrantug ®enoposuy Pokun poauica B r. Usanono-Bosne-
CEHCKE B CEMbe CJOYXKalNero TKAUKOH MaHy(dakTypul. Beichiee 06-
pa3oBaHHe NOJYUYHJ HAa HHXKeHepHOo-CTPoUuTeabHOM (paxkyJabreTe Moc-
KOBCKOT'O BBICINEr0 TE€XHHUYECKOTO VUHJIUIIA,

Hayunyio nesrensnocte K. @. ®oxun Hauas B ['ocyzapcTseHHOM
HHCTHTYTe coopyxeuuit (Bnocaenctsun LJHHIIC) B 1927 r, 6yayun
yxKe chOpMHpOBaBUINMCH UHXKeHepoM. 3a Bpems paborut B LITHUTIC
UM CO3/laHBl GyHAAMEHTAJAbHBIE TPYALI, KOTOPHIE JErJIH B OCHOBY HO-
BOr¢ paszena CTPOHTENbHOH (PH3UKH -— CTPOHTENBbHOH TeNMJIOTeXHH-
k. Ha a1HX TPyAax BOCTIHTHIBAJIOCH He OAHO MOKOJeHHe HHMKeHe-
POB-CTPOHTE e,

K. @. ®okun Hapﬂlly ¢ TakuMmu VvueHblM, Kak O. E. Buaacos,
b. ®. Bacuabes, A. M. [lIkyn0oBep, siBJAsieTCs OXHHM H3 COo3JaTetel
OTEYECTBEHHOHN CTPOUTENbHON TeMa0TeXHUKH. LM opranusoBaHbl H
NpoBeeHE NepBhbie HaTypHbie TenntopHU3HUecKHe HccAeA0BaHus B
JKHJBIX JOMaxX, BBIIOJIHEHBl KPYIHBIE HCCJEA0BaHHsA BJIaKHOCTHOTO
pex<uMa OrpaXKJalolUX KOHCTPYKIHHM, TeMIIepaTypHLIX Mojel ya/noB
OTpaxKIallIUX KOHCTPYKLUHH, IIpefJoKeHa METOAHKA ONpele/eHHs
pPacyeTHBIX 3UWMHHX TeMIepaTyp Hapy»KHOTO BO3AyXa. IDTH HCCIACHO-
BaHUs 3aBEPIIHJUCL pas3pabotkoH oOLleH TeOPHH KOHCTPYHPOBAHHA
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OrpaxKAalolHX KOHCTPYKIHMH 3A&lHil W clefdajd HMS Y4YEHOro LIH-
POKO HM3BECTHBIM HHXKEHEPaM-CTPOHTENAM.

K. ®. @okunbtm coBmectHo ¢ mnpodeccopom O. E. Biacopeim
Obliin paspaboranbl nepsnle B CCCP HOpMBI CTPOUTEIBHOM TEMJIO-
TeXHHKH, usaanuble B 1929 r. Bce nocaeaymoiive pegakiuud HOPM
NOATOTaBIuBaANCL NIPpH yyactiu Koncrantuna Penoposuua.

Kax nogauunblil yueneft K. ®. ®oxin Bcerza crpemuics, 4ToGhl
OCHOBHbIE TOJIOMKEHHUS NPUKJIAAHONH HAYKH OPTAHHYECKH COYETaNHCh
¢ IpaxKTHKOMN, MpOBepsiBIel pa3BuBaeMble TEOPHH.

Hauunasa c 1928 r. K. @, ®okun spasiercs 41eHOM YY€HBIX COBe-
TOB Psijla BY30B, Hay4YHO-UCCAELOBATENLCKHX, IIPOEKTHHIX M CTPOH-
TeJbHbIX opraHuszauuit — MUCH um. B. B. Kyii6bimesa, ITHHUTIC,
HHUUCK um. B. A. Kyuepeuko, IHHH MIIC, HHUHCD,
MHMUTIII, Mocnpoekt, HUMMocctpos, ['maBmocctpos H Ap.;
VuacTByeT B pa3paboTke OrpaXaalolIMX KOHCTPYKUMH YHHKaJbHBIX
ananuii B MockBe — Kpemsesckoro [iBopua cbe3foB, BBICOTHBIX
3AaHH#, a Takxe rocTuHul «Poccus», «Hauwowanb», HHCTHTYTA
«uaponpoekT» H Jp.

OrpoMHBIH MpaKTHYECKUH ONBIT YYeHOro MCHOJNIb30BaMACs IpH
paspaboTKe TIPOEKTOB COXPAHHOCTH MeMOpPHAaJbHBIX KOMIJIEKCOB
H NaMaTHUKOB crapuinl {OcTadKHHCKOro ABOpUA, KpeMmJas Bo Baa-
auvupe u ap.). K. @. OoxuH aKTHUBHO COTPYAHHMYAN B HaydyHO-TEX-
HHueckoMm copete MunucrepcrBa Kyabtypbt CCCP no oxpaune mna-
MATHHKOB.,

Muoronetuss nayynas u npakTudeckas gedreJbHocTh K. @. do-
kmia B HMWMMocerposi Mocropucnonkoma oxkasaja 060abUIOe BJAHS-
Hue Ha Pa3BUTHE COBPEMEHHOTD UHYCTPUANBHOIO 2KHUJIHLIHOTO CTPO-
UTEJbLCTBA M HEMOCPEJCTBEHHO HA COBEplIeHCTBOBAHHE KpyIMHOIIA-
HeJbHOTO JloMOCTpoeHHus B Mockse,

WuxxeHepnl cTapilero NMOKo. ieHHS MOMHAT COAEpKaTeNbHbIE JeK-
unu K. ®©. ®oxuna B MocKOBCKOM HHXKeHepHO-CTPOUTEJIBHOM H ap-
XUTEKTYPHOM HHCTUTYTAX, NPHBHBLIME HAYUHBIK NOAXOM K TIPOEKTH-
POBAHHIO OrpaxKIaMUX KOHCTPYKUHH 3aauuil. MHOrHe creuHasuc-
Tbl TOBCEAHEBHO 06palialoTcs K TpyAaM Y4YeHOro, 0e3 KOTOPHIX
HeBO3MOXKHO NpPAaBH/AbHOE pellenyue psjaa npob/eM, BbABHraeMblX
IIPAKTHKOHN CTPOUTEJABLCTBA.

Kuura K. @, Pokuna «CrpontenbHas TellJIOTeXHHUKA Orpaxaa-
ICIIKX yacTed 3qaHuity ¢ 1933 r. (l-e u3maHue) CJOYKUT HpaKTHYe-
CKHM TIOcOOHeM [Js NPOEKTHPOBIIUKOB M CTy[eHTOB. KHura conefi-
CTBOBAJIa 3aKPeNJIEHHI0O NPUOPUTETA Hallel CcTpaHbl B 00JaCTH Ter-
JOTEXHHYECKHUX MCCJSHOBAHHA M HapsLy C MHOTOYUCJEHHBIMHU TpY-
Aamu mipudecna KoucrautuHy Pepoposuuy POKHHY MHPOBYIO H3-
BeCTHOCTh. HacToduiee naganue NOAroTOBJAEHO CAMHM aBTOPOM.

Hd-pa rexn. wayx npogeccopa I'. I'. Byawies,
B. M. Havunckuti, B. M. [Ipedreuencrud,
3. H. Perrep, 0-p rtexn. nayx . B. Ywkos,
KaHd. Texn. nayk B. P. Xaesuyx



BBEREHWE

CrpouTe/ibHas TEIVIOTEXHHKA 3aHUMAETCH U3yYeHHeM Teljonepe-
Jlaul M BO3JyXONPOHUILAHHUA Uepe3 orpaxamliine KOHCTpyKIuy 34a-
BUil, a TaKXKe BJAKHOCTHOIO peKHMa OrpaxAamlluX KOHCTPYKIMH,
CBSI3aHHOTO C MPOLECCaMy TeNIonepenaUH.

3HaH{e CTPOHTEIbHOH TEMJOTEXHHKH HEOOXOIAMMO CTPOHTEJAM
AJs palMOHAJBHOrO IIPOEKTHPOBAHHS HAPYKHBIX Orpazaarolinx
roHcTpykuui. OcobeHHo 6oJbiloe 3HAUEHHE HMeeT 3HAHHE CTPOH-
TeJbHOH TeNJOTeXIHKH A5 COBPEMEHHOI0 CTPOUTEIbLCTRBA, B KOTOPOM
[HPOKO HpHMeHstoTcs cOopHble 00JeTYeHHble KOHCTPYKLUHH U3 HO-
BEIX 3(D(DeKTUBHBIX MaTePHAJIOB.

OT TenJOTeXHUYECKHUX KAueCTB HAPYKHBIX OrpaxkaeHH# 3TaHH{
3aBHCAT. 4) B OoTallJUBAaeMblX 3[LaHHMSIX — KOJHYECTBO Tellja, Tepsie-
MOro 3JaHHeM B 3HMHHI nepuold; 6) B XO0JOAUJILHUKAX — KOJHYECT-
BO XOJ0/ia, TEPSAEMOrO B JeTHee BpPEMs, a CAel0BaTelIbHO, HeOOXOAu-
Masi MOIIHOCTbL XOJIOAUJBHON YCTAHOBKH H CTOMMOCTbL KCIJAyaTalHH
XOJOJUJIbHHKA;, B) NOCTOSHCTBO TEMIEpPaTyphl BO3[AyXa B 3JaHHH BO
BpeMeHH Npd HepaBHOMEPHOH OTJaue Telja CHCTEMOH OTOIJICHHS,
' T) 3al{uTa 3JaHHUs OT Ieperpesa B JeTHee BPeM#, OCOOEHHO B I0XK-
neix paionax CCCP; n) Temneparypa BHYTPeHHedl IOBEPXHOCTH
OrpakJAeHHs, rapaHTHPYIOLLAa 0T 00pa30BaHusA Ha Hel KOHJEHCATa,
e) BJAXKHOCTHBIN PEXKHM OrpazKAeHMs, BJHSIOUMNI HA TENJ03alluT-
Hble KaUeCTBAa OTPaXACHUS Y €ro J0JrOBEYHOCTD.

Toabko sicHoe IpejcTaB/ieHHE © [OPONECCAX, NPOHCXOAAIIHX
B OTPaxKIEHHAX IPH TeIjoneperade, H YMCHHE MOJAb30BATHCH COOT-
BETCTBYIOIIHMH pacdyeraMy HAalOT BO3MOXKHOCTbL IPOEKTHPOBILHKY
obecneunTp TpebyeMble TEINIOTEXHHYECKHE KauecTBa HapyyKHbIX
OTPazxKAarnlNX KOHCTPYKIUA.

CrpouTesnbliast TENMOTEXHUKA KAK Pasjes CTPOHTEJbHOI (DH3HUKH
cosfana B CCCP 3a nocnennue 45 JeT COBETCKHMH YYeHHIMH, pabo-
THI KOTOPBIX 00eCneYnaIn Hallledl CTpaHe NPHOPUTET M Bedyllee MoJ0-
KeHue B MupoBoil Hayke. Kuura npod. B. II. Maunnckoro «Tenso-
TEXHHUECKHEC OCHOBHI TPa:KAaHCKOTO CTPOUTENBLCTBA», BLIlIeIIas
B 1925 r., 6ulna nepsoii paboTOil 10 CTPOHUTENBHOH TEIJIOTEeXHHKE.
BoJiplioe BAHSIHHE HA pa3BUTHE CTPOHUTEALHOHN TeMJOTeXHHKH 0Kasa-
ju pabotel npod. O. E. Bnacosa, ocobeHHo ero Tpyx 1o TEMJI0yCTOH-
UHBOCTH OTpaJamoIluX KOHCTPYKUUA W HCCAEOBAHHUS BJIAXKHOCTHO-
ro pexuma. Ha 6ase teopun temmoycroinuuBoctd Q. E. Banacosa
KaHl. texH. Hayk A. M. llkaosep paspaboran MeTOX pacuera 3aTy-
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XaHHA TeMIiepaTyPHBIX KoJeOaHUH B OrpaKIeHUU U KoJebGaHui TeM-
mepaTypsl Bo3ayxa B 3fanHH, a npod. JI. A. CemeHoB — mpakTuue-
CKHH MeTOH pacuyeTa KoJebaHHi TeMIepaTypsl BO3AyXa B MoMelle-
HHU OPH I[I€YHOM OTOIIEHHH,

[IpaxTHueCKH# MeTOL pacyera BJAAXKHOCTHOI'O pexKHMa orpaxie-
HUH OPH yBJaXKHEHHH MX NapooOpasHOM M KHAKOH BJAAaro#, MeTOJ,
pacuera TEMIEPATYPHLIX NOJeHl B OIPaxkK/Jal0IIUX KOHCTPYKIUIX, Me-
TOJAHKA ONpeNc/IeHHST PACUeTHbIX TEeMIEpPAaTyp HapyxKHOrO BO3AyXa
paspaGoransl aBTopoM KHHMru. Kaug. texu. Hayk P. E. Bpuiuur pas-
paboraJ BONPOCH BO3AYXONPOHHLAHHSA OTpaKIAEHHH, a TaKXKe MHT-
palHH BJard B CTPOHTENbHBIX MaTepHasax. Pazpaborke Teopuu npo-
EeKTHPOBAHHS OI'PaxAal0NIuX KOHCTPYKIUH, a TaK:Ke CO3RAHUI0 OCHOB
CTPOUTEJILHOH KJHMATOJOIMM U KJAMMAaTHYeCcKOro paloHHpoBaHud
teppuropud CCCP mocesmensl paborsl npod. B. M. Hasunckoro.
bhoJsbIION BKJIAZ B CTPOUTEJNbHYIO TENJIOTEXHUKY BHECAH PadoThl AOK-
TOpOB TeXH. Hayk B. H. borocnosckoro, ®@. B. Ymkopa, A. V. ®pan-
yyKa.

B kHHre [/s TIOACHEHHA H3JO0KEHHBIX METOJAOB pacuera IMpH-
BOOUTCS GOJBLIOE KOJHYECTBO YHCJIOBBIX NpUMepoB. B 3THX npuMe-
pax paccMaTPHUBAIOTCS COBPeMEHHBIE KOHCTPYKIIMH KPYIHONaHe b-
HBbIX 3QAHHH W KOHCTPYKIHMH C TIpUMeHeHHeM KHPIHYa, MeJKOpa3s-
MEpHBIX LITYYHBIX MATEpPHANOB U JpeBECHHEBI, OCBOEHHLIX H CTaBUIKUX
B FOPOJCKOM CTPOHUTENLCTBE TPAJHLHOHHBIMH, a B YCAOBHUSX LINpO-
KOTO Pas3BHTHS CeJbCKOTO CTPOUTENLCTBA MNpuolpetanliue ocoboe
3HaueHue. B MerogHuecKoM OTHOWIEHHH 5TH IpHMepbl NOAOOpaHBL
TakK, 4YTO MOTYT OBITh HCNIOJNb30OBAHBl NPH TEIMJIOTEXHHUYECKHX pacuye-
Tax U ONEPATHBHOHN OlleHKe HOBEIX KOHCTPYKTHBHLIX pellleHHi orpax-
NeHH# ¢ IpuMeHeHHeM BLICOKO3G(ekTHBHBIX yTennutenaeil. Ha ocHo-
BaHHUH Pe3yJAbTATOB YHCJIOBBIX NPHUMEPOB MOIYT OBLITh YCTaHOBJIEHbB
obulye NPUHLUUNB KOHCTPYHPOBAHHA OrpaxKAcHuN, obJananmux He-
00X0IUMOH 3KOHOMHYHOCTBIO H I OJTOBEYHOCTHIO.



OCHOBHbBLIE BYKBEHHBIE OBO3HAYEHMKSA

Q — KOAMYECTRO Temja B KKOA WAM NJIOTHOCTh TEIWIOBOTO NOTOKA B KKaA/M/MZ-d;
! — TeMmepaTypa BO3AyXa B epad;
{p — TEMnepaTypa BHYTpeHHero Bo3AyXa B 2pad;
4 — TeMnepaTypa HapyXHOTO BO3AyXxa B 2pdd,
T — abconwoTHas temneparypa B °K (T=t° C+4273, 16°);
T —— TeMnepaTypa MaTepHana WM TNOBEePXHOCTH orpaXienus B epad,
T, — TeMnepatypa BHyTpeMMeil MOBEPXHOCTH Orpamiesis B epad;
Ty — TeMIlepaTypa HapyKHOH NOBEPXHOCTH OfpaxkieHud B 2pad;
Tp — TeMIeparypa TOUKH pocel B epad,
A; — aMIVIATYRa KoJseGalHsi TeMIepaTypbl BO3ayXa B 2pad;
At — aMIuaTyJa KosMeGanHs TeMIepaTypbl IOBePXHOCTH B 2pad,
) — Ko3hdULKEHT TenIONPOBOLHOCTH MaTephana B KKAA[M-4-2pad,
A3 — 5KBHBANEHTHBIA Ko3DGhHIHeHT TEIVIONPOBOAHOCTH BO3AYLIHOH IPOCIOHKH
B KKaa/m-4-2pad,
[ ¢ — ynenpHas TeIOeMKOCTh MaTepHana B KKaa/ke-epad;
g — yZAeJabHbI BeC Matepuana B xe/m,
Y — OOBEMHEIA BeC MaTepuaaa B Ke/m3;
a — K03 PUIHEHT TeMNePaTypoIpPOBOAHOCTH Marepuana B M2/u;
§ — K03} PULUEHT TeIIOYCBOEHHS MaTepHana B KKaA/m?.4.2pad;
Y — Koa(pHUHeHT Ten0yCBOEHHS IOBEPXHOCTH B kkaa/m?-4-2pad;
b— Ko3()PHIHEHT TENI0BOH aKTHBHOCTH MaTepHana B KKai/m?-4%°%.2pag;
C — xoa@duuueHT H3nyueHHa marepHana B kkaa/u®-4°K4,
k — xoabdHIHeHT TenIonepelaull orpaxAeHus B kKaa/M? 4 -2pad;
Ry — conporusiende Temnonepenaie orpamieHusi B epad-M?.4/kkan;
R — TepMuueCcKoe CONPOTHBIeHHe Cj10s B 2pad-mM?-u/KKan,
Oy — KO3 QUUHEHT TeMIO0TAAYH KOHBEKIHEH B KKkaa/m?.4.2pad,
0.7 — KO3 QUIHEHT TelVIOOTAAaUY H3NyueHHeM B Krar/m?-4.2pad,
® — KOIPQUUHEHT TeMI0oTJauH (TeITOBOCIPUSATHSA) Y BHYTpeHHell NOBEPXHOCTH
B KKaA[m?-4.2pad;
Ry — conpoTHB/eHHE TEIUIOBOCHIPHATHIO B epad- m2-4/kKkan;
Qy— KOSGOULMENT TEINIOOTAAYH y HAPYKHOI NMOBEPXHOCTH B KKAA/ M2 4. 2pad;
Ry — CONpOTHBAEHHE TeIMOOTAAYE B KKaA[mM? w4 -2pad;
D — XapakTepHCTHKA TEIVIOBOH HHEPLUHH OIPaKIEHHS;
W — KonHuecTBO BO3AYXa B K2 HIH Ka/M?-u:
U — CKODOCTb ABHXEHHS BO3AYyXa B M/cek;
I— K03 (pHLHAENT BO3AYXOMPOHUUAEMOCTH MaTepHasta B Ke/a-4-mm @00d. CT.;
Ap -— pasnocTb AaBJeHUI BO3AYXa B MM §00. CT. UTH B Kac/m:
Ry — conpotHBiIeHHe BO3IYXONPOHHLAHHIO CJIOSI B MM 800. CI.-4-M2JKe;
€ — NaplHaJpHoe AaBJeHHe (YNPYrocTh) BOASHOTO Mapa B MM pT. CT.;
E — naprewne (MaxcHMaJdbHAS YNOPYToCTh) HACHILEHHOTO BONSHOCG mHapa
B MM pI. CT.;
[ — aficonmoTHas BAaXKHOCTbL BO3AyXa B 2/M3;
¢ — OTHOCHTe/IbHAs BJAXKHOCTb BO3AyXa B U
®p — BeCOBafd BJ4XKHOCTL MarepHana B Y;
®p — 00'beMHAs BAAXKHOCTL MaTepHaia B Y%
p — Ko3b¢uurenT MaponpoHHHAEMOCTH MaTepHajaa B &/M-4-MM pT. CI.



R, — conportHBNeHHe NAapONpPORHILAHMIO CAOA B MM PT. CT.-4.M2[e;
§ — ylenpHast NapoeMKOCTL MaTepHaja B g/Ke-MM pT. CT.;
Ep — OTHOCHTEeNLHAS MApOEMKOCTh MaTtepuasa B 2/Ke;
B — kosdduunent BaaronpoBoAHOCTH Marepuana B 2/u-u-Y;
P — norHOCTs MOTOXKA BOAAHOrO napa B 2/mM%-u;
G — I0THOCTh MOTOKA JKHUIKOH BJIATH B 2/M2.u;
8 — TOMMHA C/IOST MJIH OIPaXKIACHUS B M;
F — mnomane B M2
v — ofmeM B #° Hiam cM3;
2 — BPEMS, 4aChl WIH CYTKH.



YHacrp |. TEMJIONEPEQAAYA

$ A

Fnaea I. OCHOBHBIE NOHSITUS U YPABHEHMS
TENNONEPE/JAYM

[TepemMelileHne Tellia B KaKOH-Au00 cpelle BO3MOXKHO IIPH YCJI0-
BHH, €CJIH TEMIEPATypa B OTAEJNBHBIX €e MecTax HeoAuHakosa. Pas-
HOCTh TCMIIEPATyp B Cpelic — HeoO0X0AuMOe YCJIOBHe Uit BO3HHKHO-
BeHHA B Hell Teronepegady, MpU 3TOM NePEeMellleHHe Tela Ipouc-
XOIHT B HAIlpaBJeHHH OoJlee HUZKOH TeMIepaTyphl.

[lpn pasHocTn TeMmepaTyp BO3AYXa BHYTPH M CHAapyXu 3JaHHA
LPOHCXOAUT TelJonepesada uepes HapyxHbie orpaxialoniie KOHCT-
pyKuud, 3UMOIl B OTANJXABAEMBIX 3LAHUAX TeIJollepesaua NPOUCXO-
JHT uepe3 Hapy:kuble OTpayKJIeHHS H3 3JaHHS, TepAeMOe IpPH 3TOM
3aHHeM TemJo BO3MELaeTcsl TelJIOM, NofaBaeMbIM Pa3JHUYHbIMH CH-
cTeMaMH OTOoNJeHHsl. B 37aHugX XOJOAUJIBHUKOB B JIETHHH IEPHOL
Tenaonepenada npoucxoauT B oOpaTHOM HanpasJeHHH, T. €. BHYTPb
sianyg. B XodoamsabpHukax TpefyeMmas teMneparypa BO3ayxa INOMA-
IepKUBaeTCAd XOJO0JMAbHBIMU MAllHHAMH, B APYTHX 3JAHUAX — IpH
OMOIIH BEHTHJSIHH, B 3JaHUAX CIelHa/JbHOro Ha3HaYyeHHS — CH-
cTeMaMH KOHAHUHOHUPOBAHHA BO3AYXA.

PasanyamT Tpu BHAA Telvonepefaud: TENJAOIPOBOAHOCTEIO, KOH-
BCKUYEH U H3JIVUEHHEM.

[Tepenaua Tenya 7enA0npOBOOHOCTHIO MOMKET TPOHUCXOLHTH
B TBEDAOI, KUIAKOH U ra3zoo6pa3HOU cpelax, OAHAKO B YHCTOM BHJIE
OoHa Hal/I01aeTCd TONBKO B CIJIOLIHHIX TBePABIX Teaax.

B TBepAbIX Tenax (HUBNEKTPUKAX) U B KUIAKOCTIX SHEPrua nepe-
HOCHTCS YIIPYTHMH BOJIHAMH, B razax — JHQ{ysHeii aTOMOB HJIH MO-
JIeKyJs, a B MeraJsiax — Auddysnein snaekrpoHoB. [lomapasioniee
GOJIbUIMHCTBO CTPOUTENBHBIX MATEPHAJIOB MpeAcTaB/sger coO0H MOo-
pHCTble Teaa, B IOpax KOTOPHIX BO3MOXKHBI BCE BHIbBl TeIJomNepe-
JauH, OAHAKO INpPH TEIJOTEeXHHYECKHX pacyeTax MOMKHO CUHTAaTh,
UTO PacnpOCTPaHEHHE TellJ1a B MaTepHaJsaax NPOUCXOJUT JHIb 10 3a-
KOHaM TemJIOIPOBOJHOCTH.

Kongexyusa moxer OLITh JHIIb B XKHUAKOH H.ra3000pasHOil cpe-
nax. KonBekiiusa npezacrabJ/ser coO0H NepeHOC Tenja ABHXKYIIUMHUCH
qyacTHHAMH XKHUIAKOCTH HIH rasza. Pasanuaior asa BHAA KOHBEKLHH:
€CTECTBEHHYIO, NIPH KOTOPOH ABHIKCHHE HACTHL Cpejbl 06yCJIOB/IUBA-
€TCSI PA3HOCThIO TEMIIEpPaTyp, a CJeLOBaTeJbHO, M HEOZHHaKOBOM
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[JIOTHOCTBIO CPEMAbI, H BBIHYXKAEHHYIO, IPH KOTOPOH ABHiKeHHE da-
CTHI] BHI3BIBAETCH BHEIUHHUMH BO3IAEHCTBHSIMH (IepemellnBaHHe cpe:
fibl, IPOJyBaHHe BO3AYXa BEHTHJATOPOM H Np.).

H3ayuerue MOXKeT IPOHCXOAUTh B Ta3000pa3Hoi cpejie HIH B My:
crore. TemnoBoe M3JgyueHHe IPEACTaBJseT COOOH IepeHOC 3SHEPrHH
B BHIE 3JeKTPOMACHHTHBIX BOJH MEXKIy ABYMS B3AUMHO H3Jydalo-
IIAMH NoBepXHOCTSIMH. IIpn 3TOM HPOMCXOAWT ABOWHOE NpeBpaiic-
HHE 3HEPTHM: TEIUIOBOI B JIYYHCTYIO HA MOBEPXHOCTH TeJa, H3JayHalo-
[IIero TeJo, M JYUYHCTOH B TEIVIOBYIO HA NMOBEPXHOCTH TeJsiad, MOrvo-
111aI0IIEro JIYYHCTOE TEMJIO. .

IIpu mepefaue Temja yeped Orpakaarollue KOHCTPYKIHE 3NAHHH
TemsIonepesaya oCylulecTBAsSeTCs NIaBHBIM 00pa3oM TerIonpoBOLHO-
cTbio. Temonepenaya KOHBEKIIHEN H U3TY4EHHEM MPOUCXOAUT B BO3-
JYIIHBIX TPOCJHOMKAX, a TAKkKe Yy MOBEPXHOCTEH, OTAE/AIOMHMX KOH-
CTPYKLHUIO OT BHYTPEHHEro H Hapy>KHOro Bo3AyXxa.

1. TENNONPOBOAHOCTH

Aunanaurtnyeckasi TeOpUs TENJIONPOBOLHOCTH MIHODHDPYET MOJIEeKY-
JSIpHOe CTpPOEHHe BellecTBA M pacCMAaTpHBaeT ero Kak CHJAOUIHYIO
maccy. : |

Jns BbiBOAA AH(QQepennnalbHOrT0 ypaBHEHHSI TeNJONpOBOLHO-
CTH PaCCMOTPHUM cHAyaJja ¢Jaydyadl oJHOMepHO# 3ajauH, T. €. KOraa
JBHIKEHHE TENJa NPOUCXOLUT TOJBKO B HallpaBJ/JECHHH OJHOH H3 Oceh
KOOpPAMHAT, HanpHUMep IpH Iepefaue Temaa 4yepe3 HEOrpaHHYEHHO
NPOTAKEHHYIO IIJIOCKYIO CTeHKY. BhlflennM BHYTPH TAKOH cTeHKH Oec-
KOHEYHO TOHKHH CJIOH TOMUIHHOH dx, B KOTODOM TeMIeparypa H3Me-
HAeTCs Ha BeJHuuHy df. Ecau Ob TeMnepaTypa CJlos He H3MeHAaach
BO BPEMEHH, T. €. IPH CTALLHOHAPHOM TENJOBOM IIOTOKE, TO KOJHYe-
CTBO TeIJa, NpoxoAsulero yepes | m? atoro cjost B TreyeHue | 4, Obl-
JIo OBl paBHO:

dt
Ql ?" dx ’
rae A — KoapHIHEHT TEIIONPOBOAHOCTH CPEJHl B KKAA[M-4-2pad¥,

Orrowenne df/dx dHocuT Ha3BaHHe TpajHEHTa TeMIEPaATyphl
1 HMEET pasMepHOCTh epad/m. 3HAK MHHYC B IPaBOH 4aCTH ypaBHe-
HHsl NMOCTaBJjieH MOTOMY, 4TO ABHMXKEHHE TelJa IPOUCXOAUT B HallpaB-
JIeHNHW NOHMIKEHHA TeMIeparyphl (OTpHIaTeNbHBIH IPATHEHT TeMIe-
paTyphl).

B ofmeM ciaydyae (HecTallMOHapHble YCJAOBHSA TeIlJIoNepenayn) Be-
JIMYUHA TEIJIOBOr'O II0TOKA MPH NPOXOKAEHHH €ro yepes BhlAeseHHbli
caoit Oyder uaMeHATbCA. st onpeneneHdss BeJHYHHBl H3MEHEHU:
TEIJIOBOTO TIOTOKA 110 TOJIINHE CJA0s HYXKHO NpeAbIAyLIee YpaBHeHne
nmpoauddepeHUUPOBATD MO dX, TOTLA NMOJYYHM:

2
o —ntL (a)
dx dx?

* PasmepHocts B cHcTeMe CHM M mnepeBopuble KO3(OHIHEHTH NPHBeIeHLI

B NPHJIOXKEHHH 6,
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H3MeHeHHe BeJIMUMHBI TEMNJOBOIO HOTOKA CBS3aHO C MOTJIOUIEHH-
eM HJIH BBIJEJEeHHEeM TelJ/Ja CJI0OeM TIPH H3MelleHHH erO TeMIlepaTyphl
Bo BpemenHd. KosmyectBo Temsa d@Qz, HEOOXOANMOe [Jist IOBBILIEHHS
TEMIEPaTyphbl CJI0S TOJMIIUHONU dXx Ha df rpafycoB 3a NPOMEKYTOK
EpeMeHHd dz, GyZer nponOPUHOHATIbHO TEINIOEMKOCTH CJ0f, PaBHOH
cydx, T. e. »

dQy = —cy dx—;— ,
rie ¢ — yAeablas TEIJIOEMKOCTb MatepHana caos B KKai/Ke-epad.
3HaK MHHYC B MpPaBOH YaCTH 3TOTO YPABHEHHs I[IOCTABJEH IOTO-
MY, 4TO MOBBIIIEHHE TeMIIepaTyphl CJOs CBSI3aHO C MOIVIOIIEHHEM HM
TeNJIa H yMeHbIleHHeM BeJHUHHBI TeIJIOBOro noroxka (dQy — otpu-
HartejJbHast BeJIHYHHA).

[TocaenHee ypaBHeHHe MOXKeT ObiThb HAalHCAHO B YACTHBIX 1IPOH3-

BOAHHIX B BUJE: ~

an. —_ ﬂ_ 6
= oY — | (6)

OHO TI0OKa3biBaeT U3MeHeHHe BeJIUYHHBI TelJIOBOro NnNotoka no TOJIIH-
He CJI0S B pe3yJabTaTe aKKyMYJHPOBAHNA HM TellJla.

Tak Kak H3MeHeHHe BeJHUYHHBI TENJOBOI'O [IOTOKA B CJIOE InpH OT-
CYTCTBUH B HEM BHYTPEHHHX HCTOYHHKOB TE€ilJia ABJACTCS CJACACTBH-

d 0Q,
€M TOJbKO [OIVIOUIEIHS TerJa CJI0eM, BeTHIHHbI fl ¥ an JLOJIK -
X X
Hbl OBITh PAaBHBY, OTKYZAA M3 ypaBHeHHH (a) u (6) moJayunM:
ot A 0%
: . " (1)
0z cy  Ox?

J10 M ectb AudppepeHnHa bHOe YpaBHEHHe TeIJIONPOBOJLHOCTH
JWIST OIHOMEDPHOIO ABUIKEHHsI TEJIa, T. €. TOJbKO B HalpaBJEeHHH O]-

HO#1 W3 ocedl KoopauHat. BenuunHa -—};— HOCHT HasBaHHe «K03(@u-
i c

ILHEHTA TeMnepaTypoNpOBOJHOCTH» MaTepuata, obo3Hayaercs OYK-
BOH @ M HME€eT PasMEepHOCTb M2/4.

®u3nueckud CMbICA ypaBHeHHs1 (1) 3akJuaercss B CJeayIOLIEM.
JleBas yacTh ypaBHEHHS NPEACTABJIsET H3MEHEHHe TeMIepaTypbl
cpeabl BO Bpemend. ITpoussonHas, crosiiias B MpaBoH YacTH ypas-
leHHusl, AaeT IPOCTPAHCTBEHHOE H3MEHEHHe TPajJHeHTa TeMIiepaTys
pul. CegoBaTenabHO, ypaBHeHHe (1) MOKa3BIBAET, YTO B KaXKJA0H TOY-
Ke Cpelbl U3MEHeHHe TeMIlepaTypbl Bo BPEMEHH MPONOPLHOHAJILHO
IPOCTPAHCTBEHHOMY H3MEHEHHIO rpaiueHTa teMneparypol. Kosdpdu-

("

ILHEHT TeMIEePaTypOolpOBOJHOCTH a=—c$- ABJAAETCA Ko3(Quiuen-
TOM 3TOH MPOMOPLUHOHANLHOCTH, CJeJA0BAaTeAbHO, ero (PU3HUeCKUU
CMBICJI COCTOMT B TOM, UTO OH XapaKTepPH3yeT CKOPOCTb BHIpaBHHUBA-
HHSl TeMIlepaTyphl B pa3/JHUHBIX TOYKax cpelibl. Hem OGoJblle Gyrer
BeJHUYHHA @, TEM CKOpee Bce TOYKH KaKOTo-JH0O0 Tesa MpH ero OCTHI-
BaH¥M WJHM Harpepe JOCTUTHYT OJHMHAKOBOH TEMIEPAaTYypHL.
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B ofuiem ciaydae gBuKeHHe TenJa MOXKET NPOMCXOAHTh BO BCEX
Hanpas/JeHHsaX (1o BCeM TpeM OCAM KOoopauuar), torja Auddepen-
HHaJbHOEe YPAaBHENHE TeMIONPOBOAHOCTH OYyIeT HMeTh BHI:

ot [ 0% 0% g%
— = , 2
Jz [Oxg T Jdy? T dz? ] 2

Peweune 3azau, cBA3aHHbIX C Nepegadeii Temsaa TemionpoBOIHO-
CTbIO, CBOJAUTCSI K HHTETPHPOBAHHIO AU (PEpeHIHaAbIIBIX VPaBHCHHI
Gypre (1) 1 (2), npu 370M MJIs1 TOro, 4TOOB! HAUTH MOCTOSHHBIE HH-
TerpupoBalug, 1eoOXOAHMMO 3HaThb TpalliuHble ycaorusa. ['panuuubic
YCJOBHA pa3ie/slioTC Ha BpeMelHbie H NpOoCTpalcTBeHHble. Bpeen-
HbIC FPAHHYHBIE YCJAOBHS COCTOAT B 3aJaHHH HAUaJbLHOTrO pacnpele-
JEHHS TeMIepaTyphl, T. €. paclpelenedns TeMiepaTypsl B MOMENT
BpeMenu z=0. IIpocTpaHcTBeHHble TpallHYHble YCJIOBUS OTHOCATCH
K INOBePXHOCTSAM, OTPaHHYUBAIOILMM AAaHHYIO cpeny. Pazanuyamwrt TpH
pola TpaHHYHBIX YCJAOBHI.

Ipanuynoe yciaoBue I pona — 3azanpl pacnpeneneHne remiiepa-
TYpPb! H4 NOBEPXHOCTU U ee H3MeHeHHe BO BPEeMEHH. IDTO VCJ/OBile AB-
asercsd naubomaee NPOCTHIM, HO B IPAKTHKE BCTPeUAeTCsT pPelKo.

['pannunoe ycnosue Il poga — 3aianbl BeJIMUUHBl TEN.I0BOIO I10-
TOKa, NPOXOASLLEr0 Uepe3 NOBEPXHOCTh, U €ro H3MeHellls Bo BpeMe-
. CraesoBaTe]bHO, B 3TOM cJdyuyae H3BECTEH yroJa Hak.JIoHa xaca-
TeJbHOH K TEMIEePaTypHOH KPUBOH B TOYKE ee Mepeceueliis ¢ Nesepx-
HOCTbBIO, HO He BeJMUHHA TeMIIepaTypbl 3TOI NOBEPXHOCTH.

[pannunoe ycaosue IlI poma— samadnl TeMmepatypa <pes,
OKpYy2KarlleH NMOBepXHOoCTh (06BIYHO BO3AYXa HJH KHJIKOCTH), It 3a-
KOIl TeIyiooOMeHa MeXJAy NMOBEPXHOCTbI) M OKpyKamlueil cpei1oii.
DTO rpaHHuHOe yCJI0BHe HauboJee CAOKHOE H BMeCTe ¢ TedM Hanbo-
Jee pacnpocTpadHeHHOe B NPAKTHUECKHX Cayvasix.

Ananutadeckoe peurenne 1HGOEPCHIHANDHBIX YPaBHEHHU TelL10-
IPOBOAHOCTH NpPeACTaBJAsgeT COOOH CJA0XKHblE MaTeMaTHuecKHe 34-
Ad4H, KOTOpbie B HACTOSAIIEEe BpeMs MOTYT ObITh PellieHBl C IpHielle-
ITHEM 3JIEKTPOINHO-BLIYUC/INTENbHBIX MaluHH. TouHBIe HHKEHepHDLIE
PEINeHHsT HMEIOTCS JIMIIb /It HEKOTOPBIX YaCTHBIX CAyYaeB M Ipi ps-
Ae ynpouarwiliX NpeanochlIoK. B yacTHOCTH, M3 3alad, HMeUpX
SHAYCHHE NI CTPOHTENLHOTO POEKTHPOBAHHS, PEINeHEl CIeAYIGULHE:

1) ocTolBanusi W HarpeBaHust OANOPOAHON ILIOCKOH CTEHKH 1114
HHJIHHADA € O/INHAKOBOH 11auyatbHOA TeMImepaTypoil Bo Bcex Touxax
B OKpyzKawllien cpele ¢ NOCTOAHHOU TeMIlepaTypoH;

2) H3MEHeHWs TEMIIEPATyphl Bo BPEMEHH B IIOCKOL cTetixe npi
T4PMOHHUCCKHX KOJ1e0aluHAX TeMIepaTyphl OKPYKAIOUIEr0 BO21vXa:

3) H3MEHCHHUA BO BPEeMEHH TEMIepaTypbl B MJAOCKON CTeHKe Ile-
(7rrPaIIHq€HHQ}I TOJILIHHBL [IPH MTHOBEHHOM H3MeHellHH TeMTep&aTYPL!
112 ee TIOBEePXHOCTH;

4) npoMep3aHus BJIAXKHON [OYBLI P4 YCJAOBHUSAX NPeablIVILei] 3a-
Ja4u (B 3TOM CJAyuae YUHTLIBASTCS BJAHSHHE 114 IpoLece Temnsonepe-
AdTH H3MCICHIST arperarTinoro COCTOSIHS BJATH TMOYBHI).
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3HAUUTENLHO YNPOUIAETCH pelleHde  3ajaay  Temonepelaun
B 4aCTHOM cJaydae IPH CTalHONapIbIX yCa0BHIX. CTaluuoHapHEIE YC-
JIOBHS TeIlIONIepe/laud XapaKTepH3YIOTCA MOCTOAIICTBOM TeMIcpaTy-
pbl Cpellbl BO BPE€MEHH, NPpH 3TOM IOCTOSIHHONI OKA3bIBAETCS] H BEJH-
YHHa TENJOBOTO MOTOKA. [leHCTBHTEbIbIE YCAOBHS TenJonepeaaun
JaJ€KH OT CTAaHHOHAPHBIX, TAK KaK B HATYpe HPOHCXOAAT KoaeGaHus
TeMIIepaTypbl HaPYXKHOTO H BHYTPEHIIEr0 BO3AYXA, a CAeJ0BaTEeAbHO,
H KoJleGaHMsi BeJHYHHBI TEINJOBOTO HOTOKa, NPOXOAsIlero uepes
orpa;Kaalwliie KOHCTPYKUHH 3ZaHHHA. Oanako B HEKOTOpLIX Cayda-
AX C TOYHOCTLIO, JONYCTHMOH B MPAKTHUECKHUX pacyeTax, MOXKHO CUl-
TaTh TeIJoNepesauy uepes orpaxsAarlue KOHCTPYKIHH CTaUlioHap-
HOH. IIpy 3TOM TeMIlepartypa Bo3JayXa B 3[laHUM [IpHlIMMAeTCss ocpel-
IIEHHOH 32 HEKOTOPLIM MePHOML BpeMEHH (HanpuMep, 3a CYTKH), a 414
11apyXKIOH TEMOePaTyphl YCTaHABJAHBACTCS HEKOTOPOE pacueTHOE ce
3HAUEHHEe UCXONST H3 KJAUMATHUECKHX YCJAOBUH Jaunllod MeCTHOCTH
M MacCCHBHOCTH orpaxiaenusi. [lo cTaumHolnapHbIM YCJAOBHSIM TCIJIO-
nepeiaun ONpeiesoTCa: NOTepH Tela 3JanueM A8 YCTaHOBJIeHIIs!
TpeOyeMOH MOIIHOCTH CHCTEMEBI OTONJEHHS, HEOOXOJHMLIE Tel1034-
IIHTHBIE KauecTBa HAPYiKHBIX OTpaxKIeHUH, pacnpeieseHde Teilne-
paTyphsl B OTpazKJaeluHHu U 1p. '

B craunonapubix ycao0BHSX TenJjonepegauu TeMmepatypa B .1i0-
6LIX TOUKAX CPeJbl GCTAeTCH MOCTOSTHHON BO BPEMEHH, CJAeJ0BATE.1b-
'O, B ypaBHeHuu (2) upu stom 6ygeM HMETb —%t—:O, a TakK Kak B 00-

4
HieM cjaydae @ 1€ paBHo HYJI0, TO HYJIO B0JKHO ObITb paBHO Bhbipa-
XKeHue, crosinlee B CkoOKAX B NMpPaBOM uacTH ypaBHEHHS, T. €. JJA
3TOTO CJydasi noJayYnM auddepeHunanbioe ypasiende Jlanaaca

2 o0
ax2 | oy

A
e =0 ©

IT0 ecTh auddepennyanbioe ypapHeHie TeMIepaTypHoOro Mol
B CTAlHOHAPHLIX YCJOBHAX TEILIONEpeLauH, Jalollee pelieHHe 3a-
Jauy O pacnpeieJieHHH TeMIlepatypbl B maHioi cpefe. dusnyeckui
CMBICJ ypaBHenus (3) Oymer sceH, €CJH KaxKJoe M3 cJaraeMbiX €ro
JIeBOM 4aCTH YMHOXKHTbL Ha BEJAHYHHY KO3 @HUHEHTa TensaonpoBoi-
HOCTH CPeIBl 2, TOTJA KaxKJ0e H3 CcaaraeMbiXx OyIeT NpeacTaBIATh
COOOH BEJHUMHY U3MEHEHHS TEMNJ0BOTO MOTOKA B JaHHOU TOUKE MO
[0 0LI0¥ U3 ocell koopauat. CaenoBaTe JEHO, CyMMa H3MEHeH il Be-
JIMUHHBl TETJIOBOrO MOTOKAa B J0OOH TOUKe MoJsi A0JKHA ObiTh PaBs-
1ol uyaw. Mau, ApyruMu caoBaMu, CyMMa KOJIMYECTB TenJa, npure-
Kalolero K JTalHOH TOUKEe IO BCeM HalpaBJaeHHsiM, H0JdzKHa OblTb
paBHA HYJI0. JTO — OCHOBHOE YCJI0BHE TAK HA3bIBAEMOT 0 «TEIIOBOTD
Hasancax». ,

Has ABYyxMeplol 3aaun ypasrelte (3) npuHHMAaeT BUI:

J . 02

H N
ax? dy> =0, (1)
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B sToM caydyae B nalpaBJielIHd OCH 2 TeMHepaTtypa oCTaercs 10
CTOSHHOH.
st omHOMepHOH 3ajaud — IPH Iepefade reiia yepesd HaoCKyto

2f
=0, T. e BOI

CTeHKY H3 OAHOpPOAHOIO MarepHaJJa — NOJYUHM! e
X

HOPOJAHOH IIIOCKOHA CTeHKe IIPH CTALHOHADHOM perkHMe Teljonepe-
Jayyd M IOCTOSIHHOM 3HAUEeHWH A H3MEHEHHC TeMuepaTyphl [0 TOJ-
I{HHE CTEeHKH BhIpaKaercs NPsIMOH JHHHEH.

Auaaurnueckoe pelrende ypaBHeHHH (3) wu (4) npeacrapaser
TakxkKe 3HayHuTeJ bHble TpyAHOCTH. IlIpocTpancrseninpie TpanHuHbIE
YCJIOBHST OCTAIOTCSI TEMH K€, TIpaHHuYHble YCJOBHs BpEMEHH OTila-
JLaI0T.

B TennoTexuuyecKUX pacyerax HapYKHbIX OrparKAeHUH 3aanui
doaplioe 3HayelHe HMeeT ypaBHeHHe (4) AJs pacuera temieparyp-
HOTO TI0JIST B OrpakKJeHHuH, 4To ObIBaeT HeOOXOAMMO, ecqd B OrpaiK-
Jl€HHH €CThb TellIONPOBONHLIE BXJAIOUeHUsT (3JeMeHThl Kejae300eTol-
HOTO MJIH CTaJbHOI0 Kapkaca, pebpa B TPeXC/JAOHHLIX CTeHNOBLIX Ia-
HeJsiX W 1p.). 3ajgada pellaercsl UHTETpHpPOBaHHEM ypaBHeHHs (4)
B KOHEYHBIX DPA3HOCTSIX, YTO JaeT XOpOUIHe pe3YJbTATbl C JOCTATOU-
HOM 51 MpakKTHYeCKUX lesel TOUYHOCTbIO. MeToa KOHeUHBbIX pasHo-
CTell mpuMeHsieTCd TaxkXe U AJs pewieHds ypaBHeHus (1). Pewenne
nuddepeHHATLHBIX YPABHEHHH TEJIONPOBOAHOCTH B KOHEYHDLIX pa3-
HOCTSIX H3J10Kelo B raasax IV u V.

2. TENJIONEPEAAYA KOHBEKLMEW

[ipn oOmeHe Temjaa Mexy KHIKOCTbIO HWJAH rasoM H IOBepXIo-
CTBIO TBEPAOIO TE/1a OJHOBPEMEHHO ¢ KOHBEKLHCH IIPOHCXOAHT H He-
pelaya Tera TeINIONPOBOIHOCTBIO B XKHUIKOH UM Fazoo0pasHol cpe-
ne. CoBMecTHOE BO3/IEeHCTBHE KONIBEKIIMH H TeIJIONPOBOAHOCTH HOCHT
lla3BaHHue «KOHBEKTHBHOTO TemnoobMeHnas.,

ITpy koHBexuHH nepejaya Telaa CBSI3aHA C MOJSIPHBIM [epeHO-
COM KHIKOCTH HJIH T'a3a, 4YTO CHJAbHO YCJOKHSET sIBJeHHE 3TOI'0 BHAA
TerTonepenayd.  KosaudecTBo tenJa, IepenaBaeMoro KOHBeKliHeH,
3aBHCHT OT Xapaxkrepa ABHIKEHHS XKUAKOU MMM ra3000pa3Hol cpesibi;
¢e ITOTHOCTH, BS3KOCTH M TEMIIEPATYPbl; COCTOAHHA MOBEPXHOCTH
TBEPIOrO TEJA; BEJIWYHHLI TeMIEPaTYpPHOI'O Iepenajfa MexKaAy KHJ-
KOCTbIO HJ/IH I'a3oM M IOBepxHocTbio H np. IlpumeneHue maremaru-
4YeCKOTO aHaJJH3a B OOJLIIUHCTBE CJIyyaeB OIPAHUUUBAETCS JHIIL CO-
crapiendeM AuddepenuuaibliblX ypaBlleHHH H YCTaHOBJelHeM rpa-
HUYHDLIX YCJOBHH. PenleHue 3THX ypaBHeHHH BO3MOXKHO JHUIL LJ
HEKOTOPBIX YACTHBIX CJYyYaes H NPH LeJ0M PALe YIPOLlALIUX Npes-
nocolnok. [TostoMy npu u3yuedun npoueccoB KOHBEKTHBHOIO TEILIO-
oOnena OoJiblIOe 3HAUeHUe UMEIOT 3KcIepuMeHT U o0paboTka ero
pe3yJabTATOB HA OCHOBAHUYW TEOPHH 10J00H4.

B npaxkruueckHx pacuerax IJs onpeleselus KO/JIHYeCTBa TeITa
(B Kraafu), epegaBaemMoro Npu KOUBEKTHBHOM TeN/1000MeHe Mexay
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KHAKOCTBIO HJIH I'd30M H IIOBEPXHOCTBLIO TBEPAOrO TeJa, NOJb3YVIOTCH

dhopmyaoH ’
Q = Oy F (tn — tn)y (5)

rjae I — noBepXI1OCTb TBEPAOTO Teaa B M2 {— TemnepaTypa »KHIKO-
CTH WJIM rasa B epad; fp— TeMIiepatypa NOBEpPXHOCTH B epad; o —
KO3 PHIHMEHT TEIVIOOTAAauyH KOlBeKLHeH B KKkaa/mZ-u-epad.

KosdbduuuenT TenymooTaaun KOUBEKUHEH ox MOKA3bIBALT KOJIYe-
CTBO TeNJla B KKa., IepelaBaeMOro B TeUeHHe yaca OT KUJKOCTH I11IH
rasza x | x% MoBepXHOCTH TBEPAOrO TeJa MPU PA3HOCTH TEMIEPaTyp
B 1° MeXy XKHAKOCTbIO HJIH Ta30M H II0OBEPXHOCTLIO.

[Ipocrora gopmysanl (D) TOJABKO KaxKyllasics, OHa He paspellaer
3471444, a TOJAbKO NEPEHOCHT HX Ha BLIOOP 3HAUYEHHH O

st onpegesnenyss BeTHUNIBE o A5 PA3JHUHLIX CIyyaeB KOHUBEK-
THBHOTO TelyiooOMeHa NpelsoxKel psai SMIUPHUCCKHX (OPMYJI, HMe-
I0LINX, OJHAKO, OTPaHH4YeHHYl 00JAaCTh HPHMEHEHHd., 3HAYHTE/IbHO
JyUlllHe Pe3yJbTaThl Jaer olpejelsicHHe BeJAHUYHHBl oy 4epe3 «KpHTE-
pHH NOAO0OHS», BBITEKalOUle U3 AHdPpepeHIHaNbHbIX ypaBHeHHi Ten-
gonepenaun. O6paborka 3KCIEPpHUMEHTANBHBX JAaHHBIX ¢ FPYNIHPOB-
KOH OTAeJbHBLIX BAHAKMIHX (DaKTOPOB B KOMIJIEKCHbIE BEJHYHHLI
(6eapasMepHble KDUTEPHH) paeT BO3MOXKHOCTb PacnpoCTpaHHTb JKC-
lIepUMeHT Ha O60Jbliylo 00JIACTb SIBJCHHH H IIOJYYHTH HaJeXHble
3HaueHHs BeJHUHHLI ax [20].

Hasa ycnoBuil Tenjonepeaauy 4epes HapyXKHbIE OTpaKjeHisa 3aa-
nuit B rnase I11 npuBoasitcs HekoTOpbie GOPMYAB! AJSI ONpeaeeH s
BEJIHUYHH Ok, @ TAKKE HX pacueTHble 3HAYCHHS,

3. TENJIONEPEOQAYA M3NYYEHUEM

IIpy narpeBanunm xakoro-nmu6o Teja 4acTh TEIJIOBOH SHEPTHH
IIpeBpallaeTcs Ha ero NOBEPXHOCTH B 3HepPruio Jayuucryro. Mamyue-
HHE Telia IOBEPXHOCTBIO TeJia aHAJOTHUHO CBETOBOMY H3JYUEHHIO H
OTJ/IHUAeTCsl OT Hero AJUHOH BOJH. BUauMble CBETOBBIE JYUH HMEIOT
Jaunsl BosiH ot 0,4 no 0,8 w, a rennoBble (MH(paxpacHble) JyuH —
or 0,8 1o 800 . 3akoHEI pacnpocTpaHeHHus, OTPaKEHUS H NpeaoM.ie-
HHsl, YCTAHOBJEHHbBIC 1J51 BUAUMBIX CBETOBLIX Jy4el, CpaBellHuBhl H
JLJTS1 TEIJIOBLIX.

Ecnn Ha noBepx1ocTh Kaxoro-au6o teaa najaer HEeKOTOpoe KOH-
YeCTBO JIYIHCTOTO Telsa, TO B OOLIEeM c/lyyae yacThb ero MOTJOLLAeTCs
TeJOM H HarpeBaer ero, 4acTb OTPAzKaeTcsi, a 4acTb NMPOXOJUT CKBO3L
Teqo. Ecan noBepxHocTh Tena 6e3 orpaxkenusi NOIJIOMIAET BCIO Majia-
OLYI0 HA Hee JYyYHCTYIO SHEPTHIO, pacXOLysl ee TOJbKO Ha MOBbIllie-
e TeMIepaTyphl TeJa, TO TAKOE TeJo Ha3blBaeTcsl abCoMI0THO yep-
HbIM. Ec/IH MOBepXHOCTL Tesa NOMHOCTLI0 OTPAKAeT BCIO NaAal0LLyIi0
Ha Hee JYUHCTYIO 3HCPTHIO, TO TaKOe TeJO 1a3biBAaeTcss abCcoJloTHO
GeabiM. Ecan Best myuncras sHeprius, najaiolias Ha noBepxHocTh Te-
Jia, TIOJIHOCTBIO NIPOXOAHT Uepe3 Hero 6es3 NOBBILIEHHST TeMHEPaTVPhl
T€14, TO TAKOE TEJO 11asLiBaeTcsl abCoa0THO NMPO3PAyHbIM HIIH JHa-
TEPMHUHLIM,
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IlurencHuBioOCTb H3AYUEHHST TeIlJ1a NOBEPXHOCTbIO Tela 3aBUCUT
OT €€ TeMIepaTypol U ¢nocoOHOCTH Tesna M3aydarh Tensao. Yem 60db-
e JVUHCTOIO TeMmaa Noraolaercst teaoM, TeM 6oJiplie Tenaa OHO H
H3JIVUAeT, CMeNOBATeNbHO, MAKCHMAaAbHONW M3jyuareabHOH cnocob-
HOCTHIO oOs1afacT abconoTHO yephoe Teao. CTpouTesblible MaTepHa-
Jdbl 00Mafa0T Oosbluell HJAH MelbUlell CrnocoOGHOCTbIO H3ayuaTh Tell-
710, HO Becerjia MeHbileH, yeM adCcOoJI0TIO yepHOoe TEA0; TakHe TeJaa
HA3LIBAKOTCS CEPBIMHU.

KoawuecTso Ttenaa, uzayuaemMoro elHHHUeH# NMOBEPXHOCTH TeJa B
eJ1HHHIY BDEMeHH, ollpeaeascTcs Gopayaon

7 14
Q:C[LW , (6)

rie Q — KOJHYECTBO H3JAyuaeMoro tenaa B kxaa/m?-4; C — ko3pdu-
UHEHT H3JyueHHs INOBepxHOCTH B ~Kaafum?-4.°K*;, T — temmnepa-
Typa nopepxHoctu B °K.

®opmyna (6) mnocur nasBaniie 3axonia Credana — boabumana.
Crtporo rosops, 3TOT 3aKOH CIPaBeAIUB TOJbKO A8 a8COMI0THO Yep-
noro teaa. OAHAKO OULITAMH psijla HCcaeAoBaTe el OLIIO NOKasaHo,
YTO STOT 3aKOH NMPHMEHUM TAKXKe H K CepbIM Te1aM,

Qopryna (6) noxaspiBaeT, 4TO KOJIIYECTBO TENNa, HIJIYyUaeMoro
MOBEPXHOCTHIO TEA, MPONOPLHOHAMIBHO YCTBEPTOH CTelleHH ee abco-
JUOTHOI TEMIEPATYPLI, T. €. HHTEHCHBHOCTb H3/JYUCHHSI PC3KO BO3pac-
TaeT C NOBbIIIEHHEM TeMIepaTypbl NOBEPXHOCTH TeJa.

A6coaroTHo uepHOe Teno HMeeT Kos(hduuuenr usayuenus Cy=
=4,96. KoshdnuuenTol H3ayyenus CTPOUTENbHLIX MaTepyasaoB 3aBH-
CAT OT COCTABa MaTepHaJa, COCTOSIIHSI €r0 NOBEPXHOCTH H TeMIepa-
TYpbl, OHH Bcerga Menplie Co. KoauuectBo renna (B xxaa/4), nepe-
JaBaeMOro U3JyueHHeM MeXJy ABYMS MPOH3BOJILHO PACHO/J0XKEHHbI-
MH TTOBEPXHOCTSIMH, ONPeAeaAeTCs 110 hopmyae

GGy Ty Ty N (cos @i-cos @,
Q= C, [( 100 | (100)“ Y fir dFy dF,, 0

lF-z,

rie C; u  Co— ko3PPUUHENTE  HIJTYUEHHA  MOBEPXHOCTEH B
kiaa/m?. 4-°K*4; Co— koadduuieHT naayyeHHs abcOMIOTHO 4epHOTO
resia; T u Te— TeanepaTypbl H3saydalouux nopepxuocrei B °K; r—
PACCTOSIHHE MEXKY LEeHTpamMHu sjaeMeHTOB dfy H dFy 00eHx INoBepx-
nocteil B A (pue. 1); ¢) U g — YIJIBbl MeK Ay JHHHeH, coelHHAOIIe]!
LUEHTPhLl 3JeMEHTOB, H HOPMAJsIMH K COOTBETCTBYIOILHM ITOBEDPXHO-
cTsAM (pHc. 1),

K3 ypaBHenus (7) ciaeayer, uTo KOJMHYECTBO Telsa, nepelaBae-
MOTO M3JyyeHHeM Me¥<[y IOBEPXHOCTbIO Fg M 3JIEMEHTOM MOBEPXHO-
ctu dF, (puc. 1), 6yaer:

GC T\ T, 4 COS (¢ COS P,
d = 1-2 1 —_ = F1 fP;
Q C, [( 100 ) ( 100 ) JdFl f a4 (7a)

2
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Hiverpaga 35TOoro ypaBHeHUs
IIOCUT lla3Ballie «yIJIOBOTO KO-
s puumrenTa usayuenusa» H o0bl-
uito o0ozHavaercst Oykpon . Ta-
Kilnt o6pasom, pacuer 1:o Gopmy-
Je (7) CBOAHUTCS K OlpEIesIeHHIO
BCIMYHH KO3((DUILHEHTOB YIJIO-
BOre uaayuenns aas obeux mo-
pepxHocted. Kospdunuenr yrao-
BOTQ M3JVUEHHS II0KA3blBaer J0-
JI0 TenJa, NPUXOAAILYIOCH Ha
TOBEPXHOCTD [y, H3 BCEro KOJH-
HEeCTRA TeIl1a, U3JyuaeMoro 3sJe-
ventoM dFy. Bennuyuuna 1 He 3a-
BHCUT OT TeMIepaTypbl IOBEpX-
HOCTelH, a ONpesesieTcsl HCKI0-
YUHTETBEHO B3AHMHBIM  pAacloJio-
KeHHueM U FeOMeTpHUeCKUMU pas-
MepaMH [IOBEPXHOCTEH.

Onpenenenne yriaoBbX Kodg-
(DULHMEHTOB H3JYUYEHHs JaxKe NpH
npocTerux popmax u pacroo-
Kennu 00enx NoBepXHoCTel Npu-
BOJAMT K OYCHDL CJOXKHBIM pacue-
Tam. MMeercd rpadurueckut cno-
co0 onpeaeseHust YIaoBbIX KO3(-
(PMUHEHTOB H3JYy4ellHsl, COCTOs-
uinit B caeayouem (pHe. 1), Ha
MOBEPXHOCTH [ BbIZessieM 3Je-
sMeHT dfFy, U3 HeHrpa KOToporo
OIHCBIBACM IIAPOBYIO MOBEpX-
[I0CTh PaailyCcoM, paBHbLIM €IHHHU-
ge. TegecHbI yroa ¢, MNOMI KOTO-
pHIM 3aeMeHT dF) «BHAHT» TO-
Bepxiiocte Fg, BRIPe3aeT Ha Iia-
PDOBOH NOBEPXHOCTH YacCTb cPephl
A'B’, NpoeKTHpyst KOTOpYIO Ha
NJOCKOCTh, NEPHeHARKYASPHYIO
HopManu K ajaeMmeHTy dF;, noay-
yaeM miaomans ab. OrtHolleHHe
naonanl ab K niaollaan Kpyra c
PaanyCcoM, paBHLIM e/HHUILE, 00
pasyveMoro IepeceyeHHeM IJ0C-
KOCTH, IIPONOAALICH Yepes 3Je-
mentT dFy, ¢ ToBepXHoCThIo apa,
U jgact Beanuuny . Pasjgenus

Puc. 1. I'patuueckoe 110CTPOEHHE YIVIO-
BOr0 KoO3(p(UUHEHTa H3NYydeHHS

Puc. 2. K pacueTy JYUHCTOTO Tem100%-
MeHa Mexkay nopepxHocTaMu [ u 2

Puc. 3. K pacuery JyuHcTroro Tensnoos-
MeHa B 3aMKHYTOM [POCTPAaHCTBE

MOBEPXHOCTL F| 11a psiji MaablX IJ1011al0K dF,, npojenas JAJs Kamx-
IOIT B3 HIX COOTBETCTBYIOLLEe II0OCTPOEHHE BEJIHYHH P M BLIMHCJIHB

2 K. o Poxun
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sHauenus dQ no ¢opmyse (7 a), MoJyuHUM MOJHYIO BeJHUHHY & 00-
MEHAa JYUHCTOH TeMJOTLl MCXKAY NOBEpXHOCTAMH F; u Fy xax cymmy
BeJHUYHH dQ.

I'padnueckoe nmocrpoeHue yriaoBoro Kos3(Q@uUHEHTA H3JTY4YeHHS
CBSI3HO C IIOCTPOCHHEM TIPOEKIHH YACTH LIaPOBOil MOBEPXHOCTH, BLI-
pesaeMoil TeJeCHBIM YIJIOM, H BLIYHCACHHEM IJIOIIALH STOI NPOEK-
LUK, YTO SAABASIETCH TaKkKe CA0XKHBIM BCJAELCTBHE KPHBOJHHEHHOCTH
ce CTOPOH.

3anaua ollpeieJIeHHs JYYHCTOr0 TEeIIOOOMeHa MeXAy ABYM# I10-
BEPXHOCTSIMH PE3KO YIPOLLAeTCH B ABYX YACTHLIX CAyYasx:

1) Korjna aBe WJIOCKOCTH PACHOJOKEHBl NapaJjiebHO 1Pyl Apyry
1a HeOGOJbIIOM PACCTOSHHH OJHAa OT APYro#l, TO KOJHYECTBO Tellaa,
nepeaaBaeMoro Mexjay HHMH, onpeneqasteTcs no GopmyJe

B 1 Ty __‘Tz_:&] F- 8
0= 1 1 [( 100 / (100' | ©
Cl Cg CO

2) xorzma OAlO TeJO CO BCeX CTOPOH OKPYKEHO HIPYTHM TeJI0M
(puc. 2), TO KOJHYECTBO TelJa, NepeaBaeMoro MexXAy HHMH, orpe-
Jeasiercs no gopmysie

R 1 I ) [( 17(;10 )4"—( 1;:)0 )4] Fr ©)

01TF2<02—CO

Qopmyna (9) cnpasennuBa TOJLKO B TOM CJyyae, KOTAA BilyT-
petiHee Tes10 He HMEeT BXOAAIWHX yrioB. @opmyna (9) nmpumenuma
TaKXKe B Clydyae, KOrna TemnoobMel NPOHCXOAHT B 3aMKHYTOM IIpoO-
CTPaHCTBE, OFPAHHYEHHOM BOTHYTOH Fy ¥ BRINYKJIOH Fy{ HJAM IIGCKOI
F'y mosepxuoctbio (puc. 3). Bo Bcex cilyuasx B KauecTBe pacueTHO
MPHHHMAETCs IJIOIAAb BLITYKJIOH HJIH IJTOCKOH IOBEPXHOCTH,

fnasa Il. TENNTOTEXHUYECKME CBOMCTBA
CTPOMTENbHbIX MATEPUMANOB

Crpourenblile MaTepHadbl 06aanai0T PSILOM CBOHCTB, 3Haliue
KOTOPLIX HEOOXOAMMO JJISi TEIVIOTEXHHUECKHX PACYETOB. TOUHOCTD
TCINIOTEXHHYCCKHX DPAaCYeTOB B 3HAUHTENbHOH CTENCHH 3aBHCHT OT
MPABHILHOTO BLIGOPA 3HAYEHHI TEIIOTEXHHYECKHX IOKA3ATC.Iej
CTPOHTEIBIBIX MaTepHasoB. [1o kakum Obl TOuHBIM GOpMYIAM MLI HH
AeJa/IN TEIVICTEXHIUECKHE PACUYEThl, Pe3y.IbTaT He MOMKET HOJYUIITL-
sl OJIHBKHM K HEHCTBUTEJbHOCTH, €CJH B3ATHIE IPH PACUETEe BEJiIU-
HBI TENJOTEXHHYECKHX IOKa3aTe/ell MaTepHaJOB He COOTBETCTBVIOT
HX JCHCTBUTEJBIIBIM 3HAYEHHAM. DTH NMOKA3aTESH MOTYT H3MCHSTLCS
B 3aBHCHMOCTH OT DA3/HYHLIX YCJOBHH, II03TOMY BEIGOp HX 1ipejl-
craBasier Oogblliue 3aTpynnennus. B mepsyio odepeap 310 oTHOCHTCS
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K TeéM CTPOHTCJbHBIM MarepuajaM, TEIJIOTEXHHUECKHE CBOHCTBA KO-
TOpBIX €lle MaJjo H3Y4YeHD!, a IOPOH H COBCEM HEH3BECTHHL

B 3T0il rnaBe npUBOASITCA XaPaKTEPHCTHKH OCHOBHDLIX TEIJIOTEX-
HHYECKHX MOoKasaresel CTPOHTENbHbIX MaTepHaaoB i PakTopoB, BJAH-
AIOLIHX HAa BEJHYUHBL 3THX IOKasaTeJeil.

1. TOPUCTOCTh U OBLEMHLIA BEC

Honapasiiomee G0AbIIHHCTBO CTPOHTENLHLIX MaTepHAaJOB — I10-
pucTbie Teqaa. [Topucrtocth onpeaessieT NpoUeluTHOE COAepKaHUE 110D
(7 B %) B marepuane u BblpaxaeTcd MPOLUEHTHHIM OTHOIIEHHEM 00B-
eMa nop K obuemy o6beMy MatepHania.

O6beMHbIH Bec MaTepAana y Ke/mM® XxapakTepH3yeTes BECOM B KH-
aorpamMmax 1 u3 marepuasa B TOM COCTOSIHHH, B KakKOM OH Oyzer
IIPHEMEHATHCS B CTPOHTENLCTBE,

[lousiTHe oObeMHOrO Beca He HAZ0 CMEUIHBATH C HNOHATHEM
y1e1bHOr0 Beca. ¥ 1e/IbHbIH BeC BblpaKaeTcst BeCOM eIUHHIL 00benMa
BeUleCTBA, U3 KOTOPOTO COCTOUT MaTepHaJ, CYUTad, 4TO B MaTepHaae
copceM HeT Hop.

O6beMHDLIE BeCc 3aBUCHUT OT MOPHCTOCTH MaTepuana, a Jas Chily-
YHX MaTepHAJoOB — ellle U OT CTeleHH MX yuJaoTHeHus. IHamnpuwmep,
AJ151 000KKEHHOTO KHPIHUA, COCTOALLETO U3 CMeCH IVIHHBI C [TeCKOM,
MOABEPIKEHHOH 00KHUrY, YAeabHbIT Bec g=2600 xe/n3, oObeMHbIH Ke
BEC KUpnuya OyaeT usMeHIThcs B npegenax or y=1900 xe/xn® nas
IVIOTHOTO Kupnuda no y=0600 ke/x® 117 BEICOKONOPHCTOIO KUPIHUA,

O6beMHBIA BeC BXOJHT B Bbipamelue ko3t duntetita Temuepary-
POIIPOBOMHOCTH, a TaKXKe B Pl opMyJa U ypaBHEHHH JIA TENNOTEX-
HHUECKNX PACYETOB M PACUYETOB BJAKHOCTIIONO PeXKHMa OrpaxK1aio-
X KOHUCTpYKUHH. Kpome Toro, o6beMHLIN BeC HMeeT O0JbliIoe 3Ha-
yellie B CTPOHTEJbHOH TENJIOTEXHHKe Kax CBOHCTBO MaTepHand,
Jaroniee BO3MOXKHOCTb HPHOJH3UTENBHO OLEHHBATL Cro TEILIOIPO-
BOIHOCTD.

/I CTPOUTEbHBIX MAaTepHaJoB OOLEMHBII BeC H3MeHSeTcq B
npeaeaax or 2800 xe/x® (ans rpanurta) mo 90 xe/md (mjist Jerkux
BOMOKHUCTBIX MATEPHANOB). ¥ TAKHX MaTePHAJOB, Kak MHUIOpa H
MEHONONUCTHPO (CTHPONOP), O6LeMHLIHA BeC CHHKAETCst 10 20 xe/ M5,

YHeJbHBIH BEC CTPOUTE/bHBIX MaTepHAJIOB g H3MEHSIETCS B Ipe-
fesax: LJs HeopraHudyecKux mMaTepuanos— ot 2400 no 2800 xe/m3,
A7 OpraHHYecKux marepuajnos — oT 1450 no 1560 xe/m3,

Ecau n3BecTHB 3llaueHusi yNEJBLHOTO Beca Marepuaja g H ero
00beMHOTO Beca y, TO BEJHYHHA IOPHCTOCTH p ONPENeISeTCs 10

thopmyae
= g—;-l 100. (10)

Ipn ompenesieHHOM yIebHOM Bece matepHalia 3Hauenye NOpHC-
TOCTH €ro Oymer TeM OOJIbIUHM, ueM Mellblile ero o6beMHbIH Bec,
H 1a06opoT. JJasi CTPOHTEJAbHBIX MaTePHAJOB CHJAHKATHONO IIPOHC-
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XOKACHHUST TIOPHCTOCTD M3MeHseTCs OT Hyas (AJad IVIOTILIX HOPOT,
nanpumep rpaunrta) ao 909% (nng Jgerkoro nesogeroria). ¥ Ieuo-
HOJHCTHPOJA H MHIOPBI MOPUCTOCTD AocTHraer 989%.

2. BAAWHOCTDL

Braxknoctb xapaxkTepMsyeTcs HaJMUMeM B MaTephaJge ecBs3all-
HOU XMMHUuecKil BOALL. BaaxKIilocTh okas3bIiBaeT O0JbIIOe BIHSHHE Ha
TeTJIONPOBOAHOCTL W TEIJOEMKOCTh MaTepHasa, a TakkKe HMeerT
OoabLIOe 3HayellHe JJas1 OUEHKH BJAXKHOCTHOTO peKlIMa Orpaie-
HUH. BaaxKHOCTDL MOXKHO BbIDaXaTh HJH B BECOBOM OTHOIISHUHW —
«BeCcoBasg BJAAYKHOCTHY HJAH B OODLEMIIOM OTIOIIEHHH — «OObeMiasd
BJIAXKHOCTDLY.

BecoBasi BJ1axKIIOCTh g BbIpAXKaeTCsd B NPOLEHTAX 1 Ollpele.as-
eTcsl OTHOLIEHHEM MACCHI BJIAry, comepxkauledcs B oOpasue marte-
pHa’a, kK macce o6pasiia B CYXOM COCTOSIHUH!:

_ PP g, (11

B P2

rije P,— macca o6paslla mMaTepHasa A0 €ro BLICYHIHBaHs; Fy-—
mMacca TOro ke ofpasila mocjae BHICYHIHBaHUA.

O0bemMHast BJAaXKHOCTb g BBIpaxKaeTcss B MpOLEHTax H oupese-
JAeTCsl OTHOIeHHeM oObema BJard, cojaep:xkalleiics B obpasue Ma-
TepruaJda, Kk obbemy obOpasna

0, = ‘; 100, (112)

2

rne V, — ofvem Baaru, cojepxalieiicssi B o0pasue Marepuaada,
Vo —o006pem camoro ofpasua.

Ilpu onnom u TOM XKe 06BEMHOM COAEPKAHUM BAATH B o0paslie
BLIpa’KeHHE BECOBOM BJIAXKHOCTH OVAeT PasJHulILIM B 3aBHCHMOCTH
OT 06beMHOr0 Beca Matepuasa. Jaa MaTepHaoB ¢ GOJbIIHM 00h-
CMHLIM BECOM BECOBas B/JAXKHOCTb BLIPA3HTCH MEHBLIHM MPOLUEH-
TOM, 4eM [/l MaTepHaja ¢ MeHbIIMM 0O0BbeMHBIM BeCOM. Taxum 00-
pasoMm, oO0beMHasl BJaXKHOCTL JaeT Hojaee  sCHOe npeacras/eHie
O COAepKANMH BJIaTH B MATEpPHaJ/e, YeM BeCOBAad BJAXKHOCTb., Boaee
pacrnpocTpanello BhIpaXKEHHE BJAXKHOCTH MarepHasa B BeCOBLIX
NpouUeHTaxX, TAK KaK ONpefessATh BECOBYIO BJAXKIIOCTb 3HAYHTEALIIO
npoute, yem oObeMHYW0. Oco6enHo TPYAHO ONpeNeNuTb OGEBeMHYIO

! Mnorna 310 oTuowemue GepeTcst K Macce 006pasua BO BJIAXKIOM COCTOAHHH.
Bennunna BecoBoii Bl1aKHOCTH, OTIeCeNHON K Macce cyxoro ofipasiia Wz, ¥ BeJH-

HHHA BJIAKIIOCTH, OTIECCHHOIT K BAaXKHOMY 00pasily g, CBA3AIILI COOTHOLLSIENM

100w,
(DB jpispet ‘—"_"——,—
100 — (DB

Ilo nopMaM BraKilOCTL CTPOHTENLULIX MATEPHATOB OMNPCLCARACICH OTHAWOH-
CM K Macce o0pasia B CYXOM COCTOSIHHH.
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BJIaXHOCTb MaTepuaJsia, Korjga obpasewl ero npuxoaurca 6parn ns
KOHCTPYKUUH (LIAMOypoM MAH CBePJOM), TaK KaK NpH 3TOM Mate-
puaJ HM3BJEeKaeTcs B M3MeJbYeHHOM BIijle, H le BCerga MOXKHO oll-
penenutrh o0kem npolel. Hag onpenenenuss obObema HeOBXOAHMO
U3BJIEKAThb H3 KOHCTPYKUHH Leablil KYCOK MartepHaJla, uto He BCerid
BO3MOXHO M, KpPOMe TOTO, MOBpexXaaeT KoUCTpykuuiw. Ilosromy
B JaJbHeHIEeM H3J0XKEINH, eCAH HET OTOBOPOK, IPHIHMACTCA Beco-
Basl BJAXHOCTD.

Ecan u3zBectHbl O0OLeMHBIH BeCc MaTepHasta y H €ro BeCcusasn
BJAaKHOCTb g, TO AJS onpeaeielns o0BEMHOM BJIAXKIOCTH g MO-
AKHO 1ONb30BATBLCA POpPMYJI0IT
R A (116)
1000 ‘
rjie y — 00beMHBIH BeC MaTepHana B CYXOM COCTOSIHHH B Ko/.u®,

B orpaxkiamomux KOHCTPYKUHSIX CTPOUTENbIILIH Matepuani Hi-
Koraga 1e OwbiBaeT B a0COMIOTHO CYXOM COCTOAHHH, 4 HMEET HEeKO-
TOPYIO BJIAXKHOCTEL BCJENCTBHE NPOLECCOB COPOLMH M KOHIeHCAUHH
BOASIHOTO I1apa, NPOMHCXOALHX B OrpaxKAeHHH. BiaxHOCTb, XOTO-
pyio OyaeT uMeTb MaTepHasa B IIPAaBUJbHO CITPOEKTHPOBAHHOM H LIOP-
MaJbHO 3KCIIYyATHPYEMOM OTPaXHEHHH TpaxKIaHCKHX 3/1aHul
B HOpPMAaJbHOH KJAUMATHUYeCKOH 30HE, Has3biBaeTcs <«HOPMasabHOH
BJaXkKHOCTbIO». 3HAUEHHS HOPMAaJbHBIX BJAAXKHOCTECH /I HEKOTOPBIX
MaTtepHasos HpHUBejeHbl B TaGa. 1.

(!)0 ==

Tabauua !
Hopmaabible BJIaXHOCTH HEKOTOPHIX MATEPHANOB B HAPYKHBIX Oorpaxkjafmoumunx

KOHCTPYKIMAX
" OO beMibLl BoaxHocTh Martepuada s 9
arepuan Bec y, xe/m’ BECOBAsST () ‘ e
N OBLEMHEI:T (),
Kupnnu KpacHHl B CIMIOMIHLIX CTEHAX . 1800 1,5 2.7
Kupnuy Kpacuweifl B creHax ¢ Bo3ayul-

HBIMHM NIPOCAOMKAMM . . . . : . . 1800 0,5 0,9
Kupnmay chamkartaeii . . . . . ., 1900 2,5 1,8
Berow taxenwst . . . . . . | 2000 1,5 3
[Inago6eton . . . . . . . . | 1300 3 3.9
KepamaurtoGetont . . . . . . . . 1000 6 .6
ITenoBeToln B HApYKHLIX cTeHax . . . 700 10 7
[Menocrekmo . . . . . . . . . . 350 3 L1
IITykaTypra H3BeCTKOBO-Necyamas . . 1600 1 1,6
lllnak TomamBHLII B 3achinke . . . 750 3.5 2(
Munepanorarnee navtk . . . . ., 200 2 0,4
Hepeno (cocHa) . . . . . . . . . 500 15 7.5
dubpoant uemeHTuLH . . . ., . 350 15 5,2
Topdponauter . . . . . . . . . . 225 20 4,9
Henononucrupoa. . . , . . . . . 25 5 0,12

IpuMevanue, TlpuBejennvle sHAYCHUS BIAKHOCTH MaTepHasloB OTHOCHATIA TONLKD K
KOHCTPYKIHAM, IPABHJIBHO CNPOCKTHPOBAHHLIM H HAXONALIHMCH B HODMAJBHBIX VCAOBHAX 3KC-
nAyaTalli, IIpH napylICHUH HODMAaJbHEIX VCJIOBHH SKCHJYaTalUHH KOHCTPYKIHH '(oco6eufw He-
AOCTATOYHO TPOCYICHHLIX NOCJIE OKOHUAKHS  CTPOHTENbCTBA) BJAAMHOCTL MATCPHATIOBR MOKCT
OLITH OYeHb BBLICOKO.
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3. TENAONPOBOAHOCTDL

TennonpoBOAHOCTL €CTb CIOCOOHOCTL MaTepHaaa B TOH WJ/IH
110U CTenely NPOBOAHTL TEIMJO uepes CBoi Maccy. CTeneHb TeIJIOo-
IIPOBOJTHOCTH MATEpHaJa XapaKTepH3yeTcs BEJHYHHOH ero Kosgpdu-
LHeHTa TENJIONPOBOAHOCTH A.

JJIsi BBISICHEHHSI TOTO, 4TO IIpeACTaB/jseT Co00H Ko3dduuueur
TEIVIONPOBOAHOCTH MaTepHaJta, BO3bMeM OJHOPOAHYIO IJIOCKYIO
CTEHKY (T.€. CTEHKY, OFpaHUYEHHYIO ABYMS NapaJiejbHbIMH IJOC-
KOCTAMH) TOJIHHON § M, CAeJAHHYIO TOJNLKO M3 JaHHOIO MaTepHa-
Ja W HMeloLylo mjowanb, paBuyio £ w2 Ecad Ha 10OBepXHOCTSIX
CT@HKH TeMIlepaTypbl COOTBETCTBEHHO pPaBHbl Ty H To, NpPHUEM
T; =>>Ts, TO KOJHUECTBO Tela @ B Kxaa *, mpoxonasiiee yepes CTeH-
Ky 3a BpeMsd 2 4acoB HNPH YCTAHOBHUBILEMCS TeIJOBOM INGTOKe (T.e.
. TIPH YCJOBHM ITIOCTOSIHCTBA TeMIEpaTyp lla NOBEPXHOCTSIX CTEHKH),

onpeneasiercs no gopmydae

Q= (1, — 1y Fz

/8
]

Ecau uzsecTHa Benuuuda @, 1o no gopmyne (12) moxkuo omnpe-
JeJuTh A

(12)

D= — O (12a)

C (T—T,) Fz

Ecau npuusts 6=1 x, F=1 x?, 1,—1o=1°u 2=1 4, 10 u3
dopmyas (12a) noayunm A==Q), T.e. K03 (PUUHEHT TEILIONPOBOJI-
HOCTH IOKAa3blBaeT KOJHYECTBO TellJia B KKd., KOTOpoe OyaeT ipo-
X0AuTb 3a 1 4 uepe3 1 m2 njockoll cTeHKH ToOJMNUMHOA | M mpu pas-
IIOCTH TeMIlepaTyp Ha ee NMOBEPXHOCTSAX, paBHOH 1°,

M3 ¢opmyanl (12a), moacTaBAAs pa3MepPHOCTH BXOISANIHX B Hee
BEJNYHH, TOJYyYHM PasMepHOCTh KO3(dHUHeHTa TenJONpOBOJHOCTH
A RKQA[M-u-2pao.

KospuuueHTh TENNONPOBOIHOCTH CTPOHTENBHBIX MaTepuaJjoB
H3MEHAIOTCA B npexpenax or A==0,036 (muNoOpa, NMeHONOJIUCTHPOJ)
10 A=3 KKkaa/m-4-epad (rpandrt). MeTaagbl HMEIOT elle GOIbIINE
BeTHYHHBL KO3 GHUNEHTA TEILIONPOBOJAHOCTH: /s CTadd A==>50,
A5 amoMuHAA A==190 xxaa/m-4-epad.

Beauunna xosbduunenta TengonpoBoAHOCTH AJs OLHOTO W TO-
TO XK€ MarepHasna He sBJASEeTCS BEJIHUMHOH TOCTOSIHHOH, OHA MOZKET
H3MEeHATbCA B 3aBUCHMOCTH OT €r0 OOBEeMHOTO Beca, BJAMKHOCTH,
TeMIEPATYPhl H HaNpaBJieHHsI TENJIOBOr0O NMOTOKA.

3aBUCHMOCTL KO3 HUHEHTA TENAONPOBOAHOCTH MaTepHada oF
ero ofbemHoro Beca. C yBemuuenHeM o0BHEMHOTO Beca (yMeHbIle-
HIIeM IOPHCTOCTH) KOI(QUUHEHT TeMmIONPOBOLHOCTH MaTepHaa
BO3pacTaeT H, Ha0GOpOT, NPH yMeHbIIEHHH OGTLEMHOTO Beca (yBe-

* B xavecTse eAMHHIBI IJs H3MEPEeHHs KOMHYeCTBA Teraa NPHHATA KHJO-
FpEMM-KalOpHs, T. ¢. KOJHYeCTBO TemJa, KOoTopoe HeoO0XO0AuMO coobmuTh | ke
BOae! A/ TOBBLILEHHA ee TeMIlepaTtypbl Ha 1°
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JUYEHHH NOPHCTOCTH) KO3(P(PHIHUEHT TeNJOHPOBOAIOCTH YMeHbLIa-
ercst. JIJIs UAMIOCTpauuM 3TOW 3aBHCHMOCTH B TalJ. 2 TNpHBeLEHB
k03 (PHIHEHTB! TENJOHNPOBOANOCTH TJHHAHOTO OOCOMKIKEHHOrO KHp-
1MYa B 3aBHCHMOCTH OT €ro OGbeMHOI0 Beca M MOPHCTOCTH.

TaGawua 2
3aBUCHMOCTb 7 OT y M ) A IVIMHSIHOTO ODOXKMKEHHOro KMPNHYa

Koaddnuuent Ten1onposos;-

O6bemublit | ITopu- | HOCTH
Kupriy Rec vy, CTOCThL P, B 9 OT Hau-
l wels % cha,e/,nzf'q -2pad Gonbi €vo
31HaAYEeHUA /.
)
Cyxoro npeccoBaHus . . . . . l 1900 27 0,7 100
[T1oTHLI MauIMHEHLIE . . . . 1800 31 0,66 94
CnaGonmopHerhiii. . . . . . . 1460 46 0,45 64
Mopuerwttt . . . . . . . . 1200 54 0,38 54
Bricokonopuereii . . . . . 800 69 0,25 3o

Hanupie 3TOH TaGmuIbl HAarVIgAHO TOKAasblBAIOT, KAK YMEHbLId-
eTcsl KO3((HUIHEHT TeNJIONPOBOIHOCTH KUPNIHYA C YMeHbIIEHHEM er'o
00beMHIOro Beca, a CJeJ0BaTeJbHO, H C YBEJHUECHHEM €ro MOPHCTO-
cTH. CoCTaB XKe mMaTepHasa He MeHsercs,

Mamenenne xos(p¢duLHEHTA TeIJONPOBOJHOCTH CTPOHTENbHDIX
MaTepHanoB ¢ M3MeHeHHeM MX O0BeMHOTO Beca NPOHCXOMHT BCJIE -
CTBHE TOTO, YTO BCSAKHHA CTPOHTENLHBIH MaTepHaJl COCTOHUT U3 OCHOB-
HOro BelllecTBa — CKesieTa (KBapua, KaJbllHTa, IVIHHO3€Ma H T.T.)
H BO3JyXa, Haxojgsuuerocs B rnopax mareprana. Koadduuuerr rerm-
JIONPOBOAHOCTY abCOMIOTHO MJAOTHOIO MaTepHasa (IOPHCTOCTL PaB-
Ha HYJI0) HMeeT CJAeAVIoLHe 3HAUeHHS:

Ing opranuyeckux Mmarepuanos . . . OT 0,25 no 0,35 xxaa/m.4-2pad
»  HEOPraHHYeCKHX » Co 2,8 »
»  KPHCTAMWIHYECKHX » . . . or4 106 »

KpucTasiuuecKnx, HO NPH NOTOKE Ten-

Ja  TapanIeabHO  KpHCTaAJHYecKol:

NOBEPXHOCTH ., . . . . . . . . 12 »
Hnst mnactmace . . . . . . . . . o1 0,15 100,3 »

KoshduuueHT TemionpoBOAHOCTH BO3AYXa, COAEPIKALLLIOCH
B IIOpax MarepuaJia, HanpoTHB, HMEET OYEeHb He3HAYHTEJbHYIO [0
CPaBHEHHIO C TeTVIONPOBOMXHOCTBEID OCHOBHOTO BeHIECTBA MaTepH:ild
BEJHYHUHY, 3aBHCALLYIO TJIaBHBIM 00pasoM OT pasMepoB H dopibl
nop, Hanpumep or A=0,021 npu pasmepe nop okono 0,1 mm 10
%==0,027 npu paamepe mop oxomno 2 mu. Kosdhpuuneur remronpo-
BOJLHOCTH CaMOTO MaTepHaJa paBeH HEKOTOpOH cpenlled BesHuuHe
MeXAY Ko3(pGhuUHeHTOM TeNnJonpoBOJHOCTH OCHOBHOTO BeIIeCTBA
MarepHana u K03 QUIHEHTOM TENJONPOBOAHOCTH BO3AyXa, COIep-
xKauerocss B nopax. YeMm meHblie TOp B MaTepHalse, a CcaedoBi-
T€JIbHO, YeM 60/blle ero o0beMibllt Bec, TeM (OJblIEe H €ro Ko3db-
GHUHEeHT TENIONPOBOAHOCTH, H Ha0GOPOT.
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EnuHofl juid BCEX MarepHadoB 3aBUCHUMOCTH MEXKAY TelIopo-
BO/HOCTBIO Marepuasa U ero oObeMHbBIM BECOM He CYLIeCTBYeT, TaK
Kak !la BeJHYHHY KO3(Q(UIIMEHTa TeIJIONPOBOIHOCTH OKa3bIBaloT
BJIHAHHE KPOMe NMOPHCTOCTH TAaKKe pasmep Iop H CTPYKTypa mMare-
pnana. Ilpu onuuakoBofi mopucrocTn Beqanuniia i H6yler TeM 00Jb-
e, YeM KpyMHee IOPbl MaTepHala, TaK KakK ¢ ypeJquuyedueM pasme-
pa Iop moBbillaercss KO3GpPUUHEHT TEeNJAOIPOBOIIOCTH BO3/AyXa, 34d-
KIMYyeHHOro B nopax. Tak, Hanpumep, neHoderod ¢ OOGBEMHBIM
BecoM 350 ke/m® B3aBUCHMOCTH OT pasMepa TOp HMeeT Claedyloullie
BEJTHYHHDBL A

Ilpn 45 siuefirax na 1 cm? . . A=0,13 &kkaajs us2pad
» 125 > » 1 » . . r=0,1 »

Ha xoadduuneHT TEIJIONPOBOAIOCTH BJIHSAET TaKxKe BeJIHYHHa
“KOHTAKTHBIX IVIOLIAAOK MeXAY OTIEJbHBIMH yYacTHIaMH MarepHa-
Jda: ueM 3TH mJoulanxkd O6yxnyr Gogblie, Tem Bbile OyneTr u A. Kpo-
Me TOro, UMeeT 3HaueHue, OYAYT AH TOPBHI 3aMKHYTHIMHA HJd COO0-
mwareesg Mexkay coOoft. [lpu coolwamouuxces nopax B MaTepHade
MOTYT BO3HHKATb KOHBEKUHOHHBIE TOKH BO3AYXd, UTO IPHUBOILUT
K VBENHYEHHIO €T0 KO3 @uIHEeHTa TeNJONPOBOIHOCTH.

Ha Beanunny ko3¢ ¢uitneHTa TEMJONPOBOAHOCTH OKAa3bIBAeT
BANSHHE W TellJONPOBOTHOCTL OCHOBHOTO BeulecTBa. Hanpuwmep, aaa
psiia MaTrepuaJoOB C OJMHAKOBbBIM OOBEMHBIM BECOM, pPABHBIM
1800 xe/m3, umeem caenyouipe 3uauveHus Ko3(Q(HIHEHTOB TEMNIO-
I1POBOHOCTH:

lleMeHTHO-TIlecCUaHLIli pacTeop . A=0,8 kkar/m-u-cpad
Knpnuu Co . A=0,66 »
Acdanpr . A=0,62 »
Hopmanauememnmu KaMeHb . A=0,4 »
AcBecToneMeHTHble KPOBEJbHLIE ILIHTRH A=0,3 »

Takum 06pasom, NONBITKH [LaTb €IHHYIO JIJs BCEX MAaTepHaJIOB
3aBUCHMOCTb MeXK/y TeIIONPOBOAHOCTbIO MarepHasa H ero o00b-
€MHBIM BecoM OOpeueHbl 1la ABHYIO Heyaauy; Takas 3aBHCHMOCTH
MOXeT OBITh JaHa TOJbKO AJS OTAEJbHLIX TPYNN MaTepHaJOB.

Hanubie Taba. 2 1nokas3bBalOT, HACKOJbKO JYUYLIHMH TEMJIOTeX-
HIUeCKHMH TNOKasaTesJssMu 00JajaloT Jerkie MartepHaan. Eciau
A4 TIOJNYUeHHUs YIOBJETBODHTEJNbHLIX TEIVIOTeXHHUYECKHX KauyecTB
Hapy>XHbIX CTE€H XKHUJBIX 3JaHHH B YCJA0BHAX MOCKBBI TOJINHHA
CTeHbl K3 OOBIYHOTO KHPNHYA JOMXKHa ObTb B 2'/; KMpmuua, TO npu
MPHMEHEHHH MOPHUCTOrO0 KUpPMHYa ¢ o0bemHBIM BecoM 1200 ke/m?
I TeTKOro UlMakoBOTO pacTBOpa 3Ta TOJUIMHA CHUXKaeTcss po 11!/,
K pIHya,

HAas clnydnx MaTepHaJoB Kos(duIHeHT TENJIONPOBOAHOCTH
yMeHblIaeTcss ¢ yMeHblueHneM OO0BbeMHOrO Beca H BEJHUHHBI HX 3e-
peH. Hem MesbLYe YaCTHUBI CHIIYYEro MAaTepHAa/dd, TEM MeHblle BO3-
AVIIHBIE TIOJIOCTH, pasieJsliolHe YacTHLbl, a CJAefoBaTelbHO, H
MeHblIe TEeNJIONPOBOAHOCTb COAEPYKALIEroCss B IIMX BO3/yXa; KpO-
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M€ TOro, Mo Mepe H3MeJAbHElHHs: JacTHl yMelbllaercs 1 o0 beMiibII
BeC MarepHasa, H KOJHUYECTBO NMPOBOASINErO TENJ0 BEUECTBA.

Buananue KpynsocTi 3epen 1na KO3PPUUHEHT TENIOTNPOBOMHACTI
3aCBINIKH BHANO H3 CJAEIVIONNNX JLalHBIX JJId JOMEHIIOro LLIaRE
08 beMHbIN BecoMm 360 xe/m?:

[Tpu kpynHocTH 3epeH 2—5 mn . . . 2.==0,088 Kxa.i/xn-u-epac
» » > 30 » ... 7=0,12 »

YBeanyciine pasyepa sepet ¢ 5 a0 30 mat HOBBLILIACT ka3 ii-
NUEHT TeNJOHNPOBOJHOCTH IITAKOBON 3acChIMKH Ha 36% npu oauua-
KOoBOM O6BevuoM pece. Takum oGpas3oM, IpH oUenKe TENI0NpOBAI-
HOCTH CLIMYyYHX MATEpHaJOB NO HX 00BeMIOMY BeCy HeOoOXOLHMO
VYHTBIBATh TaKXKe KPYIMHOCTb 3ePeH 3achlKW WIH J1a6opaTopHbIM
MyTeM ONpeaeasiTh HX KO3(h(HUHEHT TeNjIOoNpPOBOIHOCTH.

CaefoBaTe b0, HeJb3" TFOBOPHTbL O BeJgHuHHe KO3(HIHEHTA
TeMJONPOBOAIIOCTH MaTepHasJa, He yKasblBasg 3HaueHusl ero 00BeM-
HOro Beca, TAK KAaK C H3MeHeHHeM OObeMHOTO Beca OyAer H3Me-
HSIThCS H KO3((QHUMEHT TemIonpoBojHOCTH. Bo Bcex CNpaBOYHAKAX
B HOpMAaxX mapaJsiesibHO €O 3HauelHsiMH A MaTepHaIa TPHBOAATCA
W 3HAUEHMS 7y, UYTO HeoBXOANMO [Jsi NMPaBH/bHOrO BuiGopa Koahbi-
IHEHTA TEeNJ0NPOBOAIIOCTH.

3aBncHMOCTh KO2(pDHUHEHTA TeNnJONPOBOJHOCTH MartepHania OT
ero BJAaxHoctd. BraxilocTh Marepuansa B 3HAUHTEJbHOH CTeleHH
onpeneaser ero Ko3PpGUUHEHT TeNnJoNpoBOAHOCTH. C MNOBBLILIEHHEM
BJAXKHOCTU MaTepHaJa pPe3KO MOBLIIIAETCA U ero KO3 HIHEHT Tell-
JonposoanoctH. Mavelienue Tena0npoBOAHOCTH KAAAKH 13 OBBIKHO-
BEHHOTO TVIMHAHOTO KHpPIHYA Ha TSAXKeJIO0M pPacTBOpe B 3aBHUCHMOCTH
OT BECOBOH BJaKIIOCTH XapaKTepH3YeTCHd CJHeAVIOUIUMH JaHHBIMI:

Ipy Baaxnocth wkupnuya 0,1% . . . Axs=0,46 Kxar/m-4-2pad
> > > 07% . . . Aa==0,62 »
» » » 24% . . . gn=0,7 »
» » » 4% . . ., Ay ,=0,87 »
» » » 9% . . . . Aga=1,18 »

Ha puec. 4 s1a 3asncumocTts H3ohpaxena rpaduuecku. Ha puc.d
NpHBeJeHa 3aBHCHMOCTb KO3(p@uUHeHTa TEMJIONIPOBOJHOCTH  OT
BA4XKHOCTH I NOPH30BAHHOIO KepaMmM3HTOOeTOHA HA KBApPLEROM
necke, KOTOpad HMeeT TAKOU XKe Xapakrep, Kak U Ha puc. 4.

[loBriieHune kosdduuHEHTa TEIIONPOBOAHOCTII  MaTepua.la
C VBeJHUEeHHeM €ero BJaKHOCTH OODLACHSETCs TEeM, YTO BOJ&, HAXO-
asmasgcd B fopax MarepHana, nMeer Ko3GGHUHEHT TeNaonpoBoji-
Hoctii A==0,5, T.e. B 20 pas foapmufl, uem A BO3AYXa B TOpax
cpennero pasmepa. Kpome Toro, Bjara B nmopax marepHana yBe.TH-
UMBAEeT pa3Mepbl KONTAKTULIX NJOILATOK MEXAYy uacTULaMH MaTe-
pHaJsa, 4To TakK:xkKe NOoBbLiaeT ero ko3hGUIHeHT TelJoNPpOBOIHOCTH.

boabmass MHTEHCUBHOCTL BO3pacTalinsg Kos3pduuHeHTa Temio-
APOBOJIHOCTH MaTepHana IMpH MaJoH BAaXKHOCTH O0DSCHSAETCS TeM,
UTO NMpPH YBJAAKIIEIIMH MaTepHasa cHavajda 3anoJHSITCS BOLOH 0O0-
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1¢€ MeJKHEe IIOpPbl M KaNWJIJspbl, BJAUAHHE KOTOPLIX HA TEIJIONpO-
BOAHOCTb MaTepraJsa 0ojbliie, ueM KpynHbix nop. Euie Gosee pesxo
po3pacTaeT Kos(duiuueHnT TENJAONPOBOAHOCTH B TOM CJayuae, ec/an
BJAJKHBIA MaTepuaJs IIpomMep3Her, Tak Kak Jea umeer Koddpduuuenr
TeNJIONPORBONOCTH A=2, T.e. B 4 pa3a OOJbIIHH, yemM BOAA, H, cJje-
JcoBaTenbHo, B 80 pa3 OoJabiuuM, yeM BO3AYX B IOpax marepuaJa.
OpHako HeoOXOAMMO YYHTBHIBAaTh, YTO 3aMep3aHHe BJA4ATd B MNopax
MaTepua/a NMPOHCXOAMT NpH Temmepartype Imxe (°, npuuem YeMm
MeHbIlIe pa3Mep Mop, TeM NnpH 06ojee HH3KHUX Temilepatypax Oymer
3aMep3ath BJara Bo Bjaxlom MmatepuaJde. [lienxka Baaru Tosamu-
ol 3,2 u He 3amep3aer npu temneparype —4°C, a nJjenkKa TOJHIH-
ot 1.4 w e 3amepzaer u npu —17°C, 3amepsanne BJaru B CTPO-

A, kxanfry epad P A, kKan) me-2pad
1,2 — 05
1,0
04
QB /// ?
6,6 43
o4
9 2 4 6 8 1 %5 5 © 5
w" /D wﬂ‘/%
Puc. 4. 3apucumoctb Temtonpo- Puc, 5. 3aBHCHMOCTb TeIJIONPOBOJAHOCTH
BOJHOCTH KHPIHYHON KJTaZKH oT KepaM3HTOOeTOHA 00'bEMHOTO Beca
BJAXKHOCTH KUPHHYA 1000 ke/M® oT ero BJIANKHOCTH (MO XAHHBIM
HWHMocerpost)

HTeJbHBIX MaTepua/fax HPOHCXOJHT INOCTEIEeHHO MO Mepe IOHMXKe-
HHSA TEeMIEepaTyphl.

OueBHIHO, Kakoe OOJIbIIOe BJAHSAHHE HA TEIIOTCXHHYECKHH pe-
XHM OTpakKJeHHsl OKasblBaeT ero BJIAXHOCTHOe cocToanue. O npH-
YyHHaX MNOBbIIIEHHS BJAXKHOCTH MaTtepHasna B HAPYXKHBIX OrpaxJe-
LHAX, pacyeTe BJAAXKHOCTHOTO peXHMA, a TaKXKe O Mepax, obecrne-
YMBAIOLIUX HOPMAJbUBI BJI2XKHOCTHBIA PeXHM OrpaxK/eHHui, ckasa-
10 BO BTOPOM 4acCTH KHHTIH.

YeraHOBUTD OOIIYI0 MATEMaTHUECKYI0 3aBHCHMOCTb MEKAY Terl-
JOTPOBOAHOCTHIO MATEPHANA H €ro BJAAXKHOCTbIO, OJUHAKOBYIO IS
BCeX CTPOHTENbHBIX MATEPHAJNOB, He NPEJCTABJSAETCS BO3MOXKHBIM,
TaK KaK 3HAYUTEJbHOE BJAHSHHE 0KasbipaioT opmMa H pacrnogoxKe:
HHe MOp Marepuana.

[IpuBenennbie AaHIiible MOKA3HIBAIOT, HACKOABKO Pa3jHyHO BJIH-
f€T yBeJUYeHHe BJAXKHOCTH Ha H3MeHeHHe KO3(]p(pHuIueHTa Tenso-
npoBoguoctd. Tax, B uHrepBaJde Baaxuocred 0-—3% nnst Kupruu-
HOH KJaJKHd H3 O00XKKeHHOro ravusHoro xupnaua 1% ysennyenus
BJIAXKHOCTH KHPMHYA NOBHIIAECT KO3PPUIHEHT TENAONPOBONHOCTH
KaaakH Ha 34%, a Taxkoe e yBeJuueHHe BJAKHOCTH A/ KepaM3u-
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toberoHa NOBBEIIAeT KO3(QGHULUNEHT TeNJONPOBOLIIOCTH TOJABKO 1a
8% . Has opranMueckix mMaTepHaJjiOB 3Ta 3aBHCHUMOCTb OyHEeT HHOIl,
yeM JJIs MaTepyuaJioB MHHEPaJALHOTO NPOHCXOKIEHHS.

Pasanulible uccaefoBaTenn J210T 3MIHPHYECKHe (QOpMynbl 3a-
BHCUMOCTH KO3(ddHUHEHTa TEeNJONPOBOAHOCTH OT BJAXKHOCTH /14
OTHAENbHBIX MaTepPHAJg0B, HO 3TH QOPMYJIbl NPHUMEHIIMBl TOJABKO [A.14
JaHHOTO MaTepuasa. 3aBHCHMOCTH BeJH4UH KO3(pdHHUHENTOB Ten-
JONPOBOJHOCTH CTPOWTENbHBIX MaTepHAaJ0B OT HX BJAXKIOCTH 117
Pa3NUYHLIX MaTepuanos, o6paboTaHnble B BUAe Tabaui, Aalbl npog.
A. V. ®panuyrom [31].

B dunsnuecknx gabopartopuax ros(Q(PUUHEHTH TeNJ0NpPOBOAHO-
CTH CTPOUTSJALHBIX MAaTEpPHaJOB CIpejieasiorcss 00blUHO Ha NpejaRra-
pUTEJABLHO IpOCYyIienHBlX o0pasiax, uToObl NOJYYHTb CpaBHUMDIE
K03GPUUHEHTEl TENJONPOBOAHOCTH g4 pa3JuydHBX MaTepHalos,
UCKJIOuasi BJAHSHHE BJAXKHOCTH Ha II0JyuYeHHBle pe3yabratbl. B Ha-
PY2KHBIX OTpazKAeHHSAX CTPOHUTE/LIbIe MATEpHadbl BCerja UMeloT He-
KOTOPYIO BJAXKHOCTb, NOGBHIAIOINYIO HX TENJONPOBOAHOCTL. Benei-
CTBHE 3TOTO IOJb30BATHCA JJIS TEMJIOTEXHHUECKHX PACUETOB Orpax-
J2I0IIMX KOHCTDPYKUHH HenocpeacTBeHHO KO3(dULHEHTAMU TeIo-
HpOBOAHOCTH, NOJYYEHHBIMI JJs CYXOr0 MarepHaJqa, Henb3s— 3TH
Ko3(pduuueHTs HeoOX0AHMO yBeanunBaTh, Ko3pUUHEHTH Tensio-
TIPOBOAHOCTH psijia CTPOUTENBHLIX MaTepHaJoOB TPUBENEHbl B TNpil-
JOXKeHHH 1.

3aBHCHMOCTL KO3()(hHUHEHTA TENJIONPOBOJHOCTH MATEpHANA OF
ero Temitepatypel. Kosdduuruentr TensnonpoBoaHOCTH MaTepHaJga
YBeJHYHBAELTCA C NOBLIIEHHEM €ro cpefHeH TeMHepaTyphl, IPH KO-
TOPOH TPOMUCXONUT mnepepava Temna. [as HANOCTPAHHH  3TOrO
B taba. 3 npuBedeHbl KOYQ(HUHEHTH TEMJIONPOBOLHOCTH HEKOTO-
PBIX H30JAUMOHHBIX MAaTEpHAJOB, ONpefeNeHHble IIPH Pa3/IMuYHbIX

TeMIeparypax.
Tabauiua 3
Usmenenne A M30NALHOHHBIX MATEPHAJNOB B 3aBHCHMOCTH OT MX TeMnepaTypsi

O6beMHBIf A, Kkaa/m u-2pad npy TeMmepatrypax Voesnnga-
Marepuan BEC 7, Hue A ot 0
K2/ 1 o | 500 | 1000 | 1500 | no50% 09
AcBectr . . . . . . . 576 0,13 0,153 | 0,167 | 0,175 17,7
Tpeneabnnil  wupymny . .| 200 0,06} 0,071 | 0,078 ) 0,085 | 10,9
[TpoGkoBasa Men04b « . . 160 0,031 | 0,041 { 0,048 — 32,3

YBesnyeHne TeMJIONPOBOJAHOCTH MAaTEPHAJNOB C TOBBLIIIEHHEM HX
TeMIepaTyphl IIPOUCXOAHT B pe3yabTaTe yBeJUYEHHS TEMJIONPOBOA-
JOCTH OCHOBHOHN HX MacChl M3-3a BO3DACTaHHSI KAHHETHUECKOH 3Hep-
I'MH moJekysa. Kpome Toro, ¢ nopmlleHneM TeMIliepaTyphl Bo3pacra-
€T M TEIJIONPOBOJAHOCTL BO3AyXa B NOpax MaTrepHana, a Takxke HH-
TEHCHBHOCTD liepelaud B HUX Ten.Ja H3JyUeHHEM.

Tax, nanpumep, B nopax pasmepom oxoso 0,1 mu BO3AYX HMeeT
2=0,02]1 npu 0° u A=0,027 npu 100°C, T.e. yBenudeHwe TeNJO-
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nposoalioctn na 28,5%. B nopax pasmepom OKOJIO 2 MM BO3AYX
nmeer 7=0,027 npn 0° u A==0,044 npu 100° 7.e. yBesnuenue Ten-
JONPOBOJHOCTH cocTaBJsieT yKe 063%. Oto Buano u u3 Taba. 3:
HanGoabllee ypeauyeHue Kod(pOHIUHEHTA TENJONPOBOAHOCTH HMEET
npoHKoBas Meaoub ¢ 6onee KPYNHBIMH TIONOCTAMH BO3AYXa MEXK-
AV OTAENbHBIMH KYCOUKAMH, HaAHMEHhIliee — Tpelle/bHblH MEeJIKOIO-
PHCTBIH KHPITHY.

B crpouTenbHON MpakTHKE 3aBHCHMOCTh TeILIONPOBOAHOCTH OT
TeMIepaTypbl HPAKTHUECKOTO 3HauellHsi He HMeeT, TakK Kak u3mMeHe-
HiS TeMIepaTypbl MaTepHasla B CTDOHTEJbHBIX OTpazxaeHHAX pel-
ko npesbtiiator 60°C. B npaxTuke TeINIOH30AAUHH TMOBEePXHOCTEN
C BBLICOKOI TeMIepPaTypou, rAe H3MeHeHH TeMIlepaTypbl MOTYT OBITh
2HaYUTENbHDIMH, 2Ty 3aBUCHMOCTb IIPUXOJAHTCS YUHTHIBATD.

Has nepecuera 3HayeHui KO3(pPHUHENTOB TeINJIONPOBOAHOCTH
MdTepHaJoB, NMOJyYeHIbIX Npu Temnepartypax go 100°C, na 3maue-
s ux npu 0° cayxur smnupuyeckas Qopmyaa O. E. Buacosa

Y
Ry = T (13)

rne ho— KOIMQUUHEHT TEeNJONPOBOAIOCTH MaTepuasa npu 0% A, —
KO3$dHIHEHT TENJMONPOBOAHOCTH Matepuana npu ¢°C; {— reMmue-
parypa Marepuana, Npd KOTOPOH KO3 PHUHEHT TeNnJIonpOoBOTHOCTH
ero paBeH Ay P — KO3(p(GHUHEHT AJA Pa3JIHYHBIX CTPOUTEJbHBIX Ma-
TepnaJsos, paBHbIi npuMepHo 0,0025.

B cnpaBouHMKax M pPYKOBOACTBAX Mapa/uledblo ¢ yKaszaluem
BeJAHUHHB KO3g¢HIHeNTa TenJAONPOBOLHOCTH MAaTEpPHAJIOB NPUBO-
AATCH TAKMKe TEeMIIEpPaTypbl, IIPH KOTOPBLIX MOJYUEH 3TOT KO3(pduiu-
eHT. To e yKasbiBaeTcd W B aTTeCTaTax HCILITAHHA TEMJIONPOBOL-
HOCTH MAaTepHaJsoB, AaBaeMblX (U3HYECKHMH J1a00pPaTOpPUAMH, YTO-
Obl MOMHO ObLIO B cayuae HeoOXOAMMOCTH clieslaTh Iiepecuet
TIOJIYUEHHBIX KO3 PUIHEHTOB Ha APYyTHe TeMIepaTyphl.

3aBUCUMOCTh BEJHUMHBI KO3(dHUHEeHTa TenJONPOBOJHOCTH OT
HanpasJeHUs TENJACBOro MOToKa HabaoaaeTcs TOALKO Y aHH30TPOI-
HBIX Marepuanon. s uipmocTpaluu 3TOU 3aBHCUMOCTH B Talb/, 4
nprBoaaTcd Ko3Q¢PHUHeHTH TeIVIONPOBOIHOCTH JpeBECHHBEl B 3aBH-
CHIMOCTI OT HanpaBJeHHs TeILIOBOro norokxa. Jdanibse Tadauubl no-

Ta6anuuwa 4

Mamenenue A JpeBecHHbl B 3ABUCHMOCTH OT HANpasJeHusl TEMJOBOr0 NOTOKA

A IIpEBECHHBI 11pH HAallpaBnJeHuH v .
HOTOKA Temna ¥Ypelyuenue A ITpu
S O6beMH B HATTPABJCITH NOT 0K 4
~lpeseciia Bec yp, ke/w Nepreniuiy - | papannensyo | TeIIa NapalaeabHo Bo-
JISIPHO BOJIOK - BOJOKHAM JOKHaM B 9
HaMm
Cocva . . . . . 550 0,15 0,3 100
Hy6 . . . . . . 800 0,2 0,35 75
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Ka3LIBAOT, 4TO KOI(PQHUHEHT TeNJOUPOBOJHOCTH ApeBECHHbLI 3Ha-
YHTeJbHO YBCJAHUHMBAETCH IIPH HanpaBJdeHHH Teml10BOro MOTOKa na-
pa’iieqbHO HANpaBJeHHIO BOJOKON, HanmpHuMep jjst cocHbl Ha 100Y%.

Pasiyynue B BesHUMHAX KO3(Q(PULHEHTOB TEIJONPOBOAHOCTH J€-
peBa B 3aBHCUMOCTH OT HamnpaBjaeHUs TeNJIOBOTO NOTOKA O0bACHS-
©TCH TeM, UTO NPU HAINpaBJdeHHHd, TeprnelalikyAapHOM BOJOKHAM,
TEIITOBOMY IIOTOKY NPHUXOAWTCH IlepeceKaTb OO0JbLIOC KOJUYECTBO
BO3/IVIIHBIX 3a30POB, HAaXOAAWMXCS BHYTPH BOJOKOH JApPEBECHHbI
H MeXJy HHMMH H OKa3blBalOIUX COTNPOTHBJICHHE IPOXOIKIECHHIO
tenna. [Ipun HanpaBaeHWH TEIJIOBOrO MOTOKA Napasae]bHO BOJOK-
ilaM TenJoBOH MOTOK OyjeT HATH IO CTeHKaM BOJOKOM, H B 3TOAM
¢Jlyyae CONPOTHBJEHHE BO3AyXa, 34aKJIOYEHHOrO B JpeBecHie, OV-
JCT 3HAYUTEJIbHO MEHbIIIC.

Hanpapmaeune TensoBoro noToka BJAHAET Ha BeJIHUHHY KO3(PdIi-
nuenTa TelNJIONPOBOAHOCTH TaK:Ke Yy INPeCCOBaHHBIX MaTepHaJOB
UM MaTepHaJoB, IMEOUIHX BOJOKHHUCTYIO CTPYKTYpPY, H Yy KpHCTAJ-
JIOB. ¥ M30TPONHBIX MAaTepuaJoB HalpaBJeHHe TenJOBOTO NOTOKA
e BIUsAeT Ha HUX KO3(P(OHUUEHT TENJONPOBOJHOCTH,

YBeanueHnem KosdgduiHenTa TeNJOTPOBOAHOCTH JIPEBECHHLI
HPH 1IOTOKE TeIjaa BJOJAb BOJOKOI OOBACHAETCS pPe3KOe MNOlHKe-
IHe FeMmMnepaTtypbl B Hapy:KHLIX yIriaax JepeBsiHIbIX OpeBeHYaTblX
HIH GPYCKOBLIX CTEH.

[Ipy BLiGope 3HaueHHH KO3(PHLHEHTA TENJIONPOBOLHOCTH Ape:-
BECUHbl 11e00XONMO YUYHTLIBATL pacnoJjoXkKeHue gepeBa B KOHCTPYK-
UHE 1 HalpaB/JeHHe TeNnJoBOTO NOTOKA, Halpumep, AJdd JAepeBsHHO-
ro gouwiatoro mnodaa KO3(QHUHEHT -TelJIONPOBOANOCTH JPEBECHHLL
Oyaer MeHblile, 4eM /s [10J1a H3 TOPLOBbIX LIalleK, TaK Kak Bluep-
BOM cCJaydae IMOTOK TeNJa HMeeT HamnpaBjelne, NepHeHAHKYISgpPHOE
BOJJOKHaM /JpPEBECHHDLl, a BO BTOPOM — [apaJtenbHOe UM.

BbiGop pacuernbix 3HaueHHH KO3(h(PUUNEHTOB TeNJONPOBOAHOCTH
CTPOHTeRbHBIX MaTepHanos. CaMoll TPyHIOH H OTBETCTBEIINON ua-
CTLIO TEIVIOTEXIIHYCCKUX PacyeTOB fABJSETCH BLIGOD PacyeTHLIX Be-
JAHYHH KO3(QQUIHMENTOB TeMNJI0IPOBOAHOCTH MATEPHAJIOB, BXOASIIX
B KOHCTPYKuMIo. Peuwlariilee 3HaueHHE B 9TOM BLIOOPE UMEET OIbiT
JHLa, TNPOU3BOAAIIErO TenmjoTexHuyeckue pacuersl. B CHull
[T-A.7-71 nas xaxaoro mMaTepuana Aal0TCH TPH 3lauyenuss Kosddii-
UMEHTa TeIIONPOBOANIOCTH — /ISl CYXOr0 COCTOAMHSA, IS HOPMa.ib-
HOM BJAXKHOCTH M JJIsl TOBBIMIHHON BJjaKHOCTH. BEIGop snayenufi
A nenaeTcs B 3aBHCHMOCTH OT OTHOCHTEIbHOI BJAMKIOCTH BO3IVXA
B IIOMEILEHHH U OT BJ/aXKHOCTHO-KIHMATHYECKOH XapaKTepHcTHKH
MECTa CTPOHTEbCTBA. JTO 3HAYHTEJNBHO YTOUHAET BbIOOpP pacuer-
HbIX Be1HUKH K03 (PHUIHENTOR Tensonposoanocty. Ecan paccyarpr-
BAeMBlil MaTepHasa 110 COCTaBy H MO OGBEMIIOMY Becy COBMAaAaeT ¢
OANUM H3 MaTepuasos, npusefennusix B CHull, To Beanuuna xosgp-
(unuenTa TENIONPOBOJHOCTH MaTepuasad GepeTca HErocpencTBerio
no HopMam. Ecan ofvemublit Bec Marepuana oTinyaercss oT mpHBe-
nennoro B CHull, ero pacuernslil k03adduuuenT TenaonpoBogHoCTH
OnpenesseTcs 110 WHTEPNOJIAUHH MEXKAY H3BECTHBIMH 3HadeHHUAMH
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A8 APYyTHX OOBEMIDLIX BECOB HJIAW MO 3KCTPANOAsIunu 3a Npenena-
MH KpaWHHX 3HauelnHH,

Npumep 1. Cruominie ninago6eToHlble KAMHH 75 KJAQAKH Hapy»KHDIX CTeil
umetoT y=1650 xe/x3 OnpenennTih HX PACYCTHHIH KoahdHUHCIT TEMIONPORO.L-
HOCTH.

Tlo npunoxenwo | agas myakoGerora:

npu y==1200 we/n® % =045 rxaa/s-u-2pad;

> y=1500 » A=0,6 »

KaMiug aas KJaaku crell uMerT y==1650 xz/x3, caemopareanio, ux A Ovier
Gosibine, ueM Jas nwtakoferona ¢ y=1500 x2/u3, nupunumas yBennueude A 1pH
o0peMHOM Bece Goaee 1500 xe/n3 mponopLUHOHAILHBIM CTO H3MCHCHHIO B Npejenax
v of 1200 no 1500 xe/u® noayumm pacueTHbiit KOSPODHIHEHT TeNIONPOBOAHOCTH

KaMHell PaBHLIM:
0,6 —0,45
1500 — 1200

A = 0,64 (1650 — 1500) = 0,675 wxa.a/y-u-2pad.

[Ipu nabopaTopHOM oOnpeAedeHUH KO3PUIHEHT TeNJOnpoBoA-
HOCTH AJIsI CYXOTO MaTepHasja cHauajga NPHBOAUTCA K TeMIeparype
0°C, a 3arem NnoJyuenioe 3HaueHHe YBEJMUYHBAIOT C YYeTOM BJIAXK-

HOCTH MaTtepuaJa.

fpumep 2. TenaonpoBoAHOCTh OPraHMUeCKHX NJAHT ompenedcHa B aabopatop-
HBIX YCAOBHAX B CyXoM cocrosinni. O6bemuuir Bec mautT 240 xe/m®, xosdduuuent
TenonpoBoAHocTH A==0,052 krana/s-4-cpad npu temmeparype 35° C. Onpeneniits
PacCUeTHYIO BeJHuUMHy K03 (HIeHTa TeNJIONPOBOIHOCTH.

pensapurensiio no dopmyae (13) onpeneaum npu 0°C:

0,052 B
°7 14-0,0025-35

Hopmanbuyio o6beMuyo BiaxHocTh tTopdonaut no tabn, 1 npuuumaer pas-
HOH 4,5%.

Jlns opramiyeckux MaTepuanos ¢ o6beMHLM BecoM 250 ke/#® M HOPHCIOCTHIO
83% wMeeM B 3aBHCHMOCTH OT O0BEeMHOH BIAXHOCTH () CleAyIONIHe 3HAYEHHS KO-
3( dHuHeNTOB TENJIONPOBOAHOCTH MPH TOJNOKHTENbHBIX A4+ H OTPHILATEJLHEIX A
reMnepatypax [31]:

0,048.

Ysemuuenne A rnpu
R 0 2 5 Ipu wy=4,3% | w,=4,5% npoTun
w=0
s 0,063 0,072 0,084 (,082 30%
A— 0,063 0,074 0,089 0,087 389

IlpunnMast Ans HCHLITAHHBIX TUIHT TAKOe XKe YBeaHucHHe Ko3d(hHUHeHTa Ten-
JIONPOBOJHOCTH NPH =45, NoayuuM cjaefyiollHe pacueTHHE 3HAUCHHF A

NPH TIOMOXKHTENbHLIX TeMnepartypax p+==0,048-1,3=0,062;
» OTPHLATENBILIX » 2—=0,048-1,38=0,066.

Tak xak B HapyKHBIX OPPaXKAAKOIKX KOHCTPYKHUAX MIUTH GYAYT HaxOAHThHCR
YACTHYHO B 30HE TIOJIOKHTEJNLHBIX H UaCTHUHO B 30He OTPHIATCILHLIX TeMIepatyp,
B KA4eCTBC PACYCTHOrO 3HaueHHs A NMpUHHMaeM CpeJiHee H3 MOJIYYellHHX, T. &, A=
=0,064 Kkaa/m-u-2pad. .
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Ha ckasanHoro cJjaeayer, uTto NPUBOAHMbBbIE B pasauHyHLIX clpa-
BOUHHKAX H PYKOBOACTBAX 3HaueHUA KO3(h(PHLHENTOB TEMNJIONPOBOJ-
HOCTH JIOJIKHBI CONPOBOMKAATbCA yKaszalHeM O0bEeMHOrO Beca, TeM-
epaTypbl MCIBITAHUsT H BJIaXKHOCTH MaTepHaJa.

B arrecrarax HCHLITAHHH MaTepHaJOB, NOJYYEHHBIX OT (H3H-
YeCcKHX J1a0opaTopHull, TakxkKe JOKHBI ObITb yKazaHbl OO0BbeMHBIH
Bec, BJAXKHOCTh M TeMmIepartypa, IpH KOTODBIX OBbLIO I1POBEJEHO HC-
IbITanne.

4. TENNOEMKOCTb

Tenm0eMKOCTb — 3TO CBOKHCTBO MaTepHaoB IOIJOMIATb TeIL10o
1pl NOBbIIIeHUH Temnepatypol. I[Tokaszatesem TenJoeMKOCTH SIBJS-
eTCsl VIeJbHas TeNjJ0eMKOCTb MaTepHasJa C. Yjeablias Tenaoem-
KOCTb IIOKa3blBaeT KOJHUYECTBO Tellia B KKQA, KOTOPOe HeOOXOAUMOG
coofmuTh | K2 JMaHHOTO MarepHaJfa, uToObl NMOBBLICHTH TEMIeEpaTy-
py BCel ero macchl Ha 1°. YjenbHasi TenJoeMKOCTL HMeeT pasMep-
HOCTb KKaafke-epao.

Ansi cTpouTeJbHBIX MAaTepHAJoB YjeslbHas TENJOEMKOCTb H3Me-
nsgetcss B npepenax or ¢==0,18 (an1s MuHepaJbHOH BaThl) A0 (=
=0,6 kkaa/ke-epad (nas nepesa). HauGoabuielt ynenbHo#t Tenmao-
eMKOCTbI) OOJsiagaer Boza (¢==1), 4TO CJELAYET M3 CAMOIrO ompeje-
Jenus kujaorpamm-gagaopun. Cranb umeer ¢==0,115 kkaa/ke-epad.

VnenabHast TeNJIOEMKOCTb MaTepHasa 3daBHCHT OT ero BJIaMKHO-
crd. C TOBBHIINEHHEM BJaXKHOCTH MaTepHaja I[OBBILIAETCH U ero
TENJI0EMKOCTb, UTO OODLACHAETCS NPHCYTCTBHEM BOJAbl, HMeloIUeH
TENJ0EeMKOCTb, 3HAYHTEJNbHO MPEBHILAIINYI0 TENJOEMKOCTh CTPOH-
TeJAbHBIX MaTepHaJOB.

3aBHCHMOCTb YJI€AbHOH TEIIOEMKOCTH MaTepHasga OT €ro BJaik-
110CTH Bblpaxaercs (HopMyJIoH

__ ¢p+40,0lo,
1 4+ 0,0lw,

rJie ¢ — ViedbHash TEMJOEMKOCTb MaTepHaJa IIPH BJAAKHOCTH Mg,
Co-— ynedbHasi TENJIOEMKOCTb 3TOr0 XKe MaTepuasa B CYXOM COCTO-
SIHHY; ©p — BecoBasi BJaXKHOCTL maTepHana B %.

B npunoxxeHun 1 TENJOEMKOCTH CTPOHTEJNbHBIX Marepua/joB xa-
Hbl /111 HX HOPMAJbHOH BJaXXHOCTH. Ecan 1m0 Kakum-AuGo JIpHUH-
HaMm BJaxXHOCTb MaTepuana B KOHCTPYKUHM OVAET OTJAUYATHCS OT
HOpMAJbHOH, TO €ro yAesabHasi TeNJNOeMKOCTb TOACUUTHIBAETCSI II0
dopmyae (l14); nas storo BMecto ¢, Oepercs yAeJbHAsI TENaO0eM-
KOCTH IPH HOPMAJbHOH BJAAXKHOCTH U BMECTO M — Pa3HOCTb MeXAY
ITOH BJAKHOCTBIO H HOpMaJbHOH.

Ecin cTpouTe bHBIM MaTepHaa COCTOHT H3 HECKOJbKHX pasJ/IHu-
HbIX MAaTepHaJsioB, TO €ro yleabHas TeNMJOeMKOCTb Olpejensercs
1o qopmyae

. Ty

C:C1P1+02P2+03P3+~-- , (15)
Py + Py -+ Pyt
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rae ¢y, Co,...— yJe/bllble TEIIOEMKOCTH COCTaABJAANLIIHX MatebhHd-

Jg0B; Py, Py, ...-— BecoBble 1aCTH COCTABJAANIMX MaTCPIIATOB.

Mpamep 3. OuperctuTs yAGJAbBHYIO TENJA0EMKOCTb CHTYMONEPMiTodeTosid 00Db-
eMHBIM BecoM 350 xefu?®, NPUMEIACMOTO LIS YTENVICHHs CTLIKOB KPYIHONARebilLIX
snannil, Cocran ()HTvmomp tgroderona; Outyma 1 Bec, u, NepIHTOBGIO  UeCKa
1,2 Bec, v,

Yreabible TenaoeMxocti: OurtyMma ¢ =04, nepaura ¢y=02 rKa.1jA-pad,
ITo ¢opmyae (1) noavuuM yAeAbHYIO TCNJA0CMKOCTbL GHTYMOLEP.IHTOOLTOHA!

0,4-1+0,2-1,2 ,
c - 1 5 = 0,29 xra.ifxe epad.

ITpoussenene yneabHOH TelJIOEMKOCTH Ha BejaHulily 00 beMHo-
ro Beca Cosg=c¢y HasblBaeTcs 00BHEMHON TEILIOEMKOCTLIO Marepua-
Ja U UMeeT pPazMepHOCThb Kkaa/md-epad.

5. TENNOBOE M3NY4YEHME

M3nyyeHue ecTL CBOHCTBO MaTepuaja OTAABaTb TeILTO B OKPY-
XKawllywo cpeny B ¢opme JAYYUCTOH dHepTuH. MHTEHCHBHOCTH H3-
JYYEeHHS NPONOPUHOHAJbHA UYETBEPTOH cTelleHH abCOJIOTHOH TeMIle-
paTypbt uaayuawuell nosepxHoctu. CnocoOHOCTL MaTepuassa H3ay-
yaTh TeIJIO XapakTepH3yeTcsl ero KosgguuuentoMm unaayuenusa C,
Koa¢ppuumeHT ua/jydeHUsT BbipaxKaeTcs KOJHUYECTBOM KaJOpHH Tell-
’la, ¥3Jy9aeMoro 1 ## NoBepXHOCTH MaTepHaJa B TeueHue 1 4 B myc-
TOTYy NpH a0bCoOJIIOTHOI TeMmIlepaType H3Jayyarolled TOBEPXHOCTH,
pastoil 100° K. Kosddunrenrt usnyuenns orseced x 100° K, Tak gak
€CJd OTHOCHTHL ero k 1°, moJydaiTcs OueHb MaJible YHC/JOBBle 3H4d-
ueHus. KosdduumeHT usNydeHHs HMeeT pa3MeplocTb kxas/m?X
K KE,

BenwunHa kosdduuuenta M3aydeHHS 3aBHUCHT OT XHMHYSTKOTO
cocTaBa H3Jydarmoulero BelleCTBa, a TaK:Kke B 3HaYUTeJLHOH crele-
IIH OT Xapakrepa o00paloTKH H3ayyawilled nosepxHoctd. Iloaupo-
BAaHHbIC NMOBEPXHOCTH HMEIOT 3HAUHTEJbHO MEHbIUHUH KO3 duuuer
H3JIy4ellnsi, 4eM lIepoXOoBaThble MOBEPXHOCTH TOTO K€ MarepuaJa.
Tak, Hanpumep, o0bluHag KpoBeabHast ctajb UmMeer (=34, 1o,H-
poBaHHasi ctanap C=1,2.

Jast crpouTtedbHBIX MaTepUaJoB 3adeHusa Ko3(PHIUHEHTOR H3-
Jydelldsi NMpH O0OblYHON 00pdOOTKe HX INOBEPXHOCTEN H3MEHHITCS
B nipefenax or C=3,1 (6eron) no C=4,75 (acbecToBblii KapTOH).
FlosupopaHuas noBepxuocth rpanura uvmeer C==2,1. Ma1eiil ko3d-
dbunuenTt u3ayuenusd uMmeer amoMmMuHHi C=0,22. D710 CcBOHCTBO IC-
M0JIb3yeTCsd B CTPOUTEIbHOH NpaKTHKE.

3uauenusi Ko3(P(PUUHEHTOB H3JAYUeHHS HEKOTOPLIX CTPOUTEIb-
HLIX MAaTepHasloB MPHBEAEHBl B NPUTOKEIUH 2.
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Fnasa Ill. TENNTONEPERJAYA
NP CTAULMOHAPHOM TENJIOBOM NOTOKE

CranMoHapHBle YCJAOBUSA  Telsonepeladd  XapaKTepH3YIOTCH
[IOCTOSIHCTBOM BO BPECMEHH BeJUUHHBI TEMJIOBOTO NMOTOKA H TeMmIiepa-
TYpHl Orpazaenus (cm. raaBy ). llpu crauyonapHoM pexHMe Tell-
Jornepenaud BCe TEIVIOTeXHHYECKHe pacyeTbl 3HAUHTEJbHO yNIpoIla-
oTcs. TlosTomy OOBIYHO TIPH TENJOTEXHHYECKHX pacueTax Hapyx-
HBIX OTpa)XAEeHHH 3JaHUH TIpUHHMAaeTcs, 4TO TelJjollepeiaua Ipo-
HCXOJUT INIpH CTAQHOHAPHOM TENJOBOM IOTOKEe. B HEKOTODBIX CJIY-
yasgx, KOrga pacyeTrbl AJs CTALHOHADHBLIX YCJOBHH AalOT CJAWLIKOM
pe3KHe OTKJIOHEHHUs] OT JelCTBUTENbHBIX, VUHUTHIBAETCS H3MeHeHHe
BO BpeMelll BeJUUHHBl TeIVIOBOrO IIOTOKA W TeMliepaTypbl orpaxje-
Husa (raasa V).

DoJbIIMHCTBO HApPYMKHBIX OTpaKIeHHMH 3JAaHUH IIpeacTaBiasfer
COOOM IIJIOCKHEe CTeHBbl, T.e. NapaJiiesbHble MJAOCKOCTH, OrpazKaaro-
e spanue ¢ ofeux cropoH. Ilostomy B nanabuelduleM BCe H3/10-
KeHHoe 6yJaer oTHOCHTbCS K 1 % MJOCKHX CTeH HeOrpaHHYeHHOTO
TIPOTAXKEHHs, T. €. K Y4aCTKAM HX, LOCTATOYHO YAAJEHHBIM OT IIpoe-
MOB HMJM MECT NPHMBIKAHHS K APYTHM OTPaxKAAmOIHM KOHCTPYKIH-
M. Pacuer rtemsnomepenaum orpaxjaeHUH, HMEIOUIHX BBICTYIBl HJH
VIVIBl, WJIH B MecTaxX IPUMBIKaHUS X K APYTHM OTpaKAeHUaM Jie-
JaeTcsd Ha OCHOBAHUHU NOCTPOEHHS MX TeMIlepaTypHBLIX NOJieH, 0 uem
cKazaHo nanee. CBOABI HJIH CTEHE, HMEIOIIHe B TJIAHE Kpyrosoe
ouepranHe, UMEIOT OOBLIYHO HACTOJLKO OOJbIUHE pajHyChl KpHBHU3-
Hbl, UTO HX MOXHO pacCMaTpPHBATb KAK IIJJOCKHE CTEHKH.

KonunuecTBo Temnsa, MpoxXoAsillero uepe3 Orpak/ieHue, MNpONOP-
[IMOHAJbHO PA3HOCTH TeMIepaTyp BO3AyXa C OJAHOH H ¢ Apyro#
CTOPOHBI OTpaxKAeHUs], IJIOIAAH OTPaxKAeHHS ¥ BpeMeHH, B Tede-
HHEe KOTOPOTO NPOHCXOAHUT Iepelada Telsa, H, KpOMe TOTO, 3aBUCHUT
OT TEMJOTEeXHHYECKHX CBOHCTB caMoro orpaxiaeHus. KomuuecTBo
Tensaa, IepegaBaeMOro orpaxiaeHneM, onpeaensiercs 10 dopmvie

Q="Fk(ls— 1) Iz, (16)

rae lp— TeMuepaTypa BO3JAyXa C BHYTPEHHEH CTOPOHEl oOrpaxK/ie-
HUS; Iy — TeMIepaTypa BO3AyXa ¢ HapyXKHOH CTOPOHB oOrpax<ie-
nus; F-—naomanb orpakaeHdss B M?; 2 — NPOLOTIKHTENLHOCTE Te-
perauyd Telsia B yacaX; k— K03(PGUILHEHT, 3aBUCAILUHMHA OT TeNnJo-
TeXHHYECKHX CBOHCTB OTpaXJeHHs M Ha3biBaeMblil kK03ddhuuHeHTOM
TelJonepenayy,

s BeIsicHeHHss (PH3HYECKOTO cMbIcaa KO3hPHUIHEHTA Tel.ole-
pelayd OrpaxKAeHHs TOJO0XKHM B dopmyae (16), uro fz—fy=1°,
=1 u?, z=1 4, torna k=Q. CnenoBarejbHo, KO3hDHUuNeHT TEmN-
Jonepefaud orpaxKJeHUsT MU3MEPHAETCS KOJHUECTBOM Te€Illa B KKa.,
KoTOpOe Oyner MpoXoauTb B Teuenwe 1 « uepes 1 m? orpaxiueHus
IIDH Pa3HOCTH TeMIlepaTyp BO3JAyXa ¢ OAHOH H C APYTO# €ro CTopo-
nel, paBHolt 1°. Pasmepnocts koaddumueHta TtenJonepemraud —
kkaafm?-4-2pad. dopmyaoit (16) moab3yloTcs NPH  TMPOEKTHPOBaA-
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HUH OTOIVIEHHS 3JaHMH AJ5 NOACYEeTAd KOJAHYECTBA Tellla, TepseMo-
TO NMOMeEIEHHAMH.

Ecan BmecTo TemnepaTtyp BO3AYXa C OXZHOH H C APYTOil CTOPOHLI
orpaxpaenus OyayT H3BeCTHH TeMIepaTypb! 11a MOBEPXHOCTAX oT-
paxnenus, To ¢popmyna (16) npumer BuA:

Q = A(t, — T,) Fz, (16a)

TJe Ts-— TeMIepaTypa BHYTPEHHEH MOBEPXHOCTH OTPaKISHHUA; Ty —
TeMnepaTypa HAapy:KHOH TMOBEPXHOCTH OTpaxiaeHus; A — Ko3dPu-
IIHEHT, 3aBUCAINMH OT TEMJOTEeXHUUECKHUX CBOHCTB OIpamAeHHd
H Ha3bIBaeMbIH KO3(PPUUUEHTOM TEIVIONPOHHIAHHS Orpak IeHHd.

PasvepHoctd ko3(¢unueHTa TemJIONpOHHLAHHN (KKkaa/m?-u)X
Xepad) onMHAKOBA C pa3MepHOCThI0O KO3(ddHIKeHTa Temnonepeia-
UM, pa3HHIla MEeXJy HHUMH TOJBKO B TOM, YTO £ OTHOcHTCH K 1° pas-
HOCTH TeMIlepaTyp BO3AyXa C OJAHOH Hu ¢ APYroH CTOPOHBI OTpaxK/le-
HHus, a A — K 1° pasHOoCTH TemMmepaTyp Ha OJHOH M APYroH moBepx-
HOCTH OrpazKIeHus.

TensoBo# NOTOK, NPOXOASIIMK UYepe3 OTrpaxK/leHie, BCTPeEuaer
HEeKOTOpO€e COTIPOTHBJCHHE, KOTOPOe XapaKTePH3VeTCA BeIHUHHOI,
o6paTHOH KO3(PUUUEHTY TenJonepejauu, Hocsuieil Ha3zaHHe CoO-
TIPOTUBJGHHA TelJoNepenaue n o6o3nauaeMoit Ry. Taxux odpaszon,
Ro=1/k u obpatHo k=1/Ry; caepoBaTenbuo, Ry myeeT pasmep-
HOCTb epad- M?-ufKKaa.

Conporup/sieHHe TemJaonepenadye OrpaKJAeHus Bbhipamaercd pas-
HOCTBIO TeMIlIepaTyp BO3AyXa C OJZHOH W ¢ APYrOM CTOPOHDLI OTpaxK-
JeHHsA, PH KOTOPOH TENJOBOH NOTOK uepe3 | w2 orpaxiexlst pas-
Hsercs 1 kkaa/u.

Uem Goablie Ry, Tem Gosblued AoJKHA ObITh Pas3HOCTh TeMmIle-
patyp BO3AyXa C OJHOM M C APYroll CTOPOHHI OTpPamKIEHUS, UTOOBI
C037aTh TCINJAOBOH TOTOK uepes Hero, paBHbIH | xwa.i/uw?-u. Creao-
BaTeabHO, Ry €CTb BesiHuMHA, OUEeHHWBAlOLias TeNJa03atllTHbe CBOH-
CTBa OTpaxKjaeHus.

Beanuuna, obparuas Ko3PPUUHEHTY TENJONPOHHIIAHHS OTpaK-
JEeHHUs, Has3blBaeTCss €ro TEePMHUUECKHM CONPOTHBJAEHHEM R; TakUM
o6pasoM, R=1/A u o6patHo A=1/R. Pa3mepHOCTb Tep HUECKOTrO
CONpOTHBJAEHHUA epad-M?-u/KKa. OANHAKOBA C pas3MepHOCTBIO CO-
[IDOTUBJEHHA TelJIONepenaue, pasHUUa JHIIb B TOM, UTO COIPO-
THBJIEHHE Teljonepenaue Ky BbIpaxKaeTcss Pa3HOCTbIO TeMIeparyp
BO3/lyXa C OJAHON U ¢ APYrod CTOPOHBI OTPAKAEHHA, a TePMHUECKOe
CONpoTuBJ1eHne R — pasHoOCTbIO TeMmIlepaTtyp Ha OAUOIl I ApyroH
MIOBEPXHOCTH OTpaxjeHus.

Ilpn npoexTHPOBANHMH HAPYKHLIX OrpazxAeHHil 37aHil 3IKOHO-
MUYECKH 1leJeco00pasHo npuaasaTh M HauboabLuie {13 BO3MOK-
MBIX) 3HaueHns Ry, a cJjeloBaTeJbpHO, W MaJble 3HAULHUS £, UTO
VMeHbIUAeT pPacxo/bt lla OTOIJeHHe 3AallMdg M CO3AaeT B Hevl Jayy-
M€ CAaHUTApPHO-THTHEeHHUeCcKyue YCJIOBHS.

Ilpn tenaoTexHHUeCKUX pacueTax HapyxHLIX OTpak I1eHHH ya00-
Hee OMpenensiTh He R, a BeJHUHHY Ry, TAaK KAk COOTBETCTRVIOIe
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dopMyJabi NPH 3TOM NPHHMMAIOT OoJiee mpocton BHA. [loatomy
B JaJbHeliem OyaeM MOJb30BaTbCsl BEIpAXKEHHAMH CONPOTHUBJEHHI],
OKa3blBaeMbIX OTpaMIAEHHEM TEMJIOBOMY HOTOKY.

1. PACYET CONPOTHMBINEHMA TEMNONEPEAAYE OIrPAXAEHMH

[Ipn pasvocTu TemmepaTtyp BO3AyXa C ONHOH M C APYro# cro-
POHBI OTpaKAeHHd TeMIlepaTypHasl JUHHS HENpPEPBIBHO NOHHIKAeT-
cd. ['paguueckn n3MeHelHe TeMmiepaTyphl NPH NPOXOXKIEHHH Tell-
JJOBOTO IOTOKA uepe3 IJIOCKYIO OJHOPOAHYIO CTEHKY IOKa3aHO Ha
puc. 6. Bo3ayx ¢ BHYTpeHHeH CTODOHBI CTEHBl UMEET TEMIIEPATYpPY
s, @ C HAPYXXHOH CTOPOHHI Iy, NpHueMm fp>1ly. TemnepatypHas Ju-
HUA NOKA3bIBAET, YTO NaJEHHE TeMIle-
paTypbl NPOHCXOLUT HE TOJBKO B TOJI-
Lle CaMOH CTeHBl, HO H V €e NI0BepXHO-
CTeH, TaKk kakK TemIlleparypa BHYTPEH-
Hell [I0BepXHOCTH CTEHBI Ty< iy U TEM-
neparypa HapyzKHOW TIOBEPXHOCTHU
Ta>1tx. Tax KaK nmajgeHue rTeMmMmepary-
pbl IIpH NPOXOXKIEHHH TEIJIOBOTO NO-
TOKA BBLI3BIBAETCST TEPMHYECKHMH CO-
NIPOTHBJEHHSAMH, TO U3 TeMIlepaTyp-
1iof KPHBOH BHAHO, UYTO CONPOTHBJIE-
HiUe TelJcnepejaue OrpaxieHusd coc-
TOUT U3 TPEX OTHENbHbLIX CONPOTHUBJIE-
HITH: : .

1) COnpOTHBJAEHHUS INPH Mepexofe
Teraa OT BHVIPEHHero BO3[AyXa K BHYTPeHHeHd NOBEPXHOCTH Orpak-
ZeHHUs; 3TO CONPOTHBJIEHHe Ha3bBaeTcsd CONPOTHBJEHHEM TeIVIOBOC-
NpUATHIO Ky 1 BBI3bIBAET TeMIepaTypHbIH Nlepenay [g—Ts;

2) conpoTHBJEHHE IIPH IIPOXOXK/JIECHHM TemJga uepe3 TOJUY ca-
MOTO OTpaxKIEHHSA; 3TO CONPOTHBJEHHE HA3BLIBAETCH TEPMUUECKUM
COIIpOTHB.JIEHHEM OrpaxKJieHus R M BbI3bIBaeT TeMIiepaTypHBI Iie-
penan tTey— Ty,

3) CONpOTHBJEHHA IPH Liepexoje TeNJa OT HapPYXKHOH TOBepX-
HOCTH K HapPyXKHOMVY BO3IVXY; 3TO CONPOTHBJICHHE Ha3blBaeTcd CO-
TIPOTHBJIEHHEM TeIIooT1aue R, U BHI3LIBAeT TeMIlepaTypHBIH mnepe-
nan Teg—Ilu.

Taknnm o0pasom, conpoTUBJAEHHe TeIllIonepegauye OrpaxKaeHHs
ni0KeT ObITh BBIPAXKEHO Kax CyMMa 3THX COINpPOTHBJIEHHH:

Ro =Ry + R+ R,. (17)

Puc. 6. MaMeHeHKe TeMIeparyph
B OJHOPOJHOI cTeHe

ConpoTuBneHms H KO3 UL HEHTbI TENNOBOCNPUATHS
4 TEnnooTRauM

ConpoTHBAEHUA TeILIOBOCIPUATHIO U TENJOoOTHAaYe OOBbEeTUHIIOT
OOlIMM Ha3BaHHEM CONPOTHBJEHHH TEIJIOOTAaYe Y BHYTPEeHHel N
HapyKHOH MOBEPXHOCTEH, a WHOTAA MPOCTO — CONPOTUBJIEHHEM Tell-
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Jonepexony. PasMepHOCTb 3THX CONPOTHBJAEHHH Ta ke, 4TO U CO-
TIPOTHBJEHHS Teljonepegaue, T.e, epad-m?-u/kxkaa. Ouu BbIpaxKa-
IOTCA Pas3HOCTbIO TeMIepaTyp, KOTOPYIO HeoOXOAHMO CO31aTh MeXK-
1y BO3AYXOM H TOBEPXHOCTbIO OTpaxKAeHHs, 4TOOLl TEeNIOBOH IO-
TOK MEXJYy BO3JAYXOM H NMOBEPXHOCTHIO ObLI paBeH | wxkaa/u?-4.

Benuuuner, o6paTHbie CONPOTHBJEHHAM TeMJOMEepPexody, Hasbl-
BalTCcA KO3 puuHeHTaMH TeNJOOTAaYH U 00603HavarnTed: Koshdu-
I{HEHT TENJOOTAAauH Yy BHYTPeHHeH NOBEPXHOCTH op 1 x03PPHIHEHT
TENJI0OTAaYH Y HapyXKHOH IOBEPXHOCTH qgm, npuyem az=1/R; 1
ou=1/Ry. PasMmepuoctb 35THX KO3DPUUHEHTOB KKa.i M2 u-epad;
OHH BBIPAXKAIOTCS KOJMUUYECTBOM Te€IJa B KK@.L/m?-4, TPOXOIAIIEro
MeXKy BO3AYXOM H IIOBEPXHOCTbIO OrpazKAeHHs TIPH PasHOCTH TeM-
nepaTyp Mex1y HHUMH, paBHOH 1°

FEcnn n3BecTHb 3HaueHUS KO3 PHUMEHTOB TEIIO0TIAull « U Te-
penajbl TeMrnepaTtyp MexKAY BO3JAYXOM U TOBEPXHOCTbIO OTpaxje-
Hus Af, TO KOJMYeCTBO Telll1a, npoxoasdiiero uepes 1 wm? orpaxme-
#ud B | u, onpefendTcs mo GopmyJse, aHamoraynoi (16):

Q —= all kKkas m*-u, (166)

[lepenaua Temsia X TOBEPXHOCTH OTpaxKAeHHS H.IH OTIaua eio
TellJa OCYUIeCTBJASETCHd u3JydeHHeM H KOHBEKIHeH ¢ npujerato-
M Bo3nyxoMm. CuemoBaTenbio, KO3(h(HUHEHTB! TENJA0OTIAa4H MO-
TYT OBITh BbIpa)KeHbl Kak CymMMa JBYyX Ko3(p(dHIHeHTOB: K03pPuun-
eHTa OTZAuM TeMNJja H3JydeHHeM On U KO3(PQULUHEHTa OoTAauH TeIld
KOHBEKIHEH Oy, T.€. &=z U

Ilepenaua Temsia w3jgyuyenneMm K BHyTpeHHeH TOBEPXHOCTH OF-
PaXEHHA MPOHCXOAUT OT MOBEPXHOCTEH BHYTPEHHHX KOUCTPYKUMI
(Ieperopoiox, NOTo1Ka, oJa U Np.), HMEIOIHX TeMIepatyvpy GoJee
BBICOKYIO, 4€M TeMIepaTypa BHYTpeHHeH TOBepXHOCTH Orpax-
Aennsi. HapyxHasa noBepXHocTb orpamaeHus OTAAeT TeNAQ H3JIyye-
HHeM B OKpyXalllyw cpeny (armocdepa, coceJHHe 371aHHA, ne-
pesbsi H 1mp.). Kosdpduuuent tennoornauu namyuenuey omnperes-
eTcsi 0GBIYHO 110 (hopMyJle, MOAYIeHHOH H3 (8):

{t1+273 4 TR, 273 74

100 } [ 100 ]

o, = - - » 18
7 1 I I ty — 1, (18)

rae C; u Cy— K03hPUUHEHTl H3NYUeHHsI TOBEpXHOCTel: Co— KO-
3QdunnenTt n3avueHHs abCOMIOTHO YEPHOTO Teda; fy U fy — TeMIle-
paTypbl ITOBEPXHOCTEH.

[Tpu onpenmeteunn kosbduumHeHTa TEMIOOTAAYH (p B dhopmy.e
(18) mpumuvaercs: f; — paBuoil Temleparype BHYTPEHHEr0 BO3NY-
Xa; f3— paBHOW TeMmIlepaType BHYTpeHHeH [IOBEDXHOCTH OTpajie-
nud. lpu onpeneneun xosdguuUHeHTa TENMIOOTAAUYH o HPHIHMA-
€TCA: f; — paBHOI TeMmepaType HapyXKHO¥ IOBEPXIOCTIl OTPazKie-
nus; {p — paBHOH TeMIlepaType HapyXKHOTO BO3AYXa.
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Ecan u3BeCcTHB pasmepbl NMOMeLUeHHs, TO BBIYHCJIEHHE oy A
omnpeneJennss K03Q@PUUHEHTAa Op TOYHEe AeJaTb Ha OCHOBaHHH ¢op-
MyJqasl (9). B noMeueHHs1X, B KOTOPHIX MMEIOTCS TOJbKO HAPYXKHBIE
CTeHH (HanpHMep, MaHeXH, (H3KYJAbTYypPHBIe 3a/4bl U IIp.), nepeaaya
TelIa HapyXKHBIM CTeHaM H3JyueHueM NPOUCXONUT TOJBKO OT I10-
TOJIKA U IoJa (ecau TeMmlIepaTypbl HX IOBepXHOCTeH 00.Jblle Ty
CTEHbI) H OT BHYTpeHHero o6opynosauus. BeanuuHa as IpH 3TOM
3HAUHUTEeJAbHO VMeHbUIAeTCH.

Xapakrep mepejadd Telja KOHBeKUHeH pasJHuyeH y BHYTpeHHEH
H Y HAapyKHOH NMOBEPXHOCTeH OrpaxaeHHs. Y BHyTpPeHHeH NoBepx-
HOCTH OrpaxJelds — eCTeCTBelHas KOHBEKIHUs, Bbi3biBaesasg pas-
HOCTbIO TEMIIEpATYp BO3AYyXa U MOBEPXHOCTH; Y HAPYXKHOH MOBEpPX-
HOCTH OTpaxKAeHUs — BBIHYXKIACHHAass KOHBeKLHUs, Bbl3blBaeMas IeH-
ctBHeM BeTpa. [lostomy u Qopmysanl ansg onpejeseHdss oy OYIYT
pasHBIMH 1A BHYTpPeHHed W AJd HapyKHOH NMOBEPXHOCTH OTpaxK-
HEeHUs.

TouHoe onpenesieHue BeNUUYHHBI Qx IIPU €CTECTBEHHOW KOHBEK-
HUU ABJsETCA CJOXKHOW 3afauedl. BeaHunHa oy 3aBUCHT OT PasHo-
CTH TeMIlepaTtyp BO3AyXa M NoBepxuoctH Af, JuHelHOTO pasmepa
NOBEPXHOCTH B HANPaBJEHHUY NBHXKEHHS Bo3ayxa [, Koaddunuenra
TEILJIONPOBOAHOCTH BO3AyXa Y NMOBEPXHOCTH OTpaxKIeHHs A, KO3 (-
GuuHenTa KUHeMATHUECKOH BA3KOCTH BO3ayXa v, KO3pduuueHra
TeMIIEePaTypoONpOBOAHOCTH BO3AyXa. BeJHununl A, v U @ 3aBUCAT OT
CpelHHX TeMIlepaTyp BO3AyXa H IOBEPXHOCTH oOrpaxieHus. Bce
TiepeyrciIeHHble BeJHYHHb 00BEIHHAIOTCA B cjelyiolnue de3pasMep-
Hbple KOMILTEKCHI (KpHTepnH noaobust): xkputepuil Hyccenpra Nu=

Ay |

= kpurepuil IIpangrasPr :—\i-; kputepuit I'pacroda Gr=
a

_ Pg BAt
=
pacliupeHuss BO3AyXa, g -— YCKOpPeHHe CHJbl TSXKECTH. DTH KPHTe-
pHH OOBEAUHSIOTCS B KpUTepHAJbHOE VYpaBHEHHe, KOTOpOe A
BHYTPEHHUX IMOBEPXHOCTEH OrpaxkaarmlluX KOHCTPYKUUH oTanJnBa-
eMblx 3nanufi umeer Bua: Nu=0,135 (Cr Pr)%33 B stom ypaBHe-
HUH ax BXOAHUT B kpuTepu#t Hyccesbra, H3 KOTOpPOro u omnpezue-
JI9eTCHl.

HAs1 BepTHKAJbHBIX NOBEPXHOCTeH (BHYTPEHHHX IIOBEpPXHOCTEH
HapYXKHBIX CTeH) B oTamiauBaeMblx nometeHusix B. H. DBorocnos-
CKHM IPEIJTONKEHO ONpeLessiTh ax N0 ¢opmyJe

, B xotopom P=1/273 — koabduuuesT TemnepatypHoOro

o, —1.43) A7, (19)

rie Al=1;—T15 — TEeMNepaTypHHH Nepenaa MexXay TemIepaTtypol
BO3/yXa U TOBEPXHOCTH B epad.

Hs1 TopusonTanbHbIX NOBEPXHOCTEH BENMHUHHY dy, TOJYUEHHYIO
no ¢opmyne (19), pekoMenayercs: AJad NOTOJKOB YBeJAHWYHBATL Ha
30%, nas noaos vmenbmatbh nHa 30%. YuureiBag, 4To Ha NOBepX-
HOCTL 10712 BO3AEHCTBYET  OOUIMH KOUBEKTHBHBIM MMOTOK BO3AYXa
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BCEro noMeuweHus, 718 M0J0B MOXKIO NMPHIHMATbL BEIHUYHHY Uy Ta-
KYI0 2Ke, KaK U AJd4 BEPTHKAJbHBIX MOBEPXHOCTEH,

J1st HapyKHBIX TOBEPXHOCTEH OrpamNarolniy KOHCTPYKUUH ok
onpeneaserca no gopayiae Gpauka:

o, = 6,310"%% 3 9510, (20)

rpe U -— CKOpPpOCTb BeTpa B .11/66’!6; € — O0CHOBahue "HarypaabHbiX J0-
rapudpmos (e=2,718).

Bropoii uten ¢opmyasl (20) maer BeaHUMHY OTAaud TenJaa ec-
TeCTBEHHOH KollBeKuHeli. 3a pacuetHyl CKOpPOCTb BeTpa A 3HM-
HHUX VCJOBUHN NPHHIIMAETCS CPelAHdas CKOPOCTb U3 Tex pymOOB 34
SIHBADb, NMOBTOPSEMOCTL BeTpa KOTOPHIX cocTaBdasier 16% u bouee.
Pacuernbie ckopoct# Berpa npuBenednl B CHull 11-A.6-62.

Mo yepAauHBIX NePeKpbhiTHH, HApYXKHAasA [OBEPXHOCTb KOTOPBIX
BBIXOJHT Ha 4Hepadak, SElLLLHLIleHI{bIﬁ OT BETp4d, MOXKIO INPpHIATL U=
=0, amfcex. Tlpu s1om 1o dopmyie (20) noayuum ap=
=5,25 Kraa/m?-u-epad. JIass uapyXKHbIX NOBEPXHOCTEN, BLIXOAN-
HIHX B 3aMKHYyTOe NOMeUleHHe, ax onpepemsiercss no dopmyae (19).

IMpumep 4. OnpexennTs BeAUYHHH K03P(DUIHEHTOB TENAOOTAAYM Y BHYTPEH-
Heil 1 y Hapy:XHOH NMOBEpPXHOCTEH HAPYXHOH CTeHH OTAIJIHBAEMOTC 3j1aHud.

[TpumeM TeMnepaTypel Bo31yxXa: BHyTpeHHero --18°C, napyxuoro —25°C,
a TeMIeparypbl MoOBepxHocTell cTeHbl: BHyTpenmeii -+12°C, napyxuoit —23°C.
Cxopocth BeTpa 5 M/cek. '

. 2)5 BHyTpeHHfSl NOBEPXHOCTb OWITYKATypeHa, uMeer KO3DOhUUHEHT H3IyueHHS

K’o:-)(pcbnuﬂem TEMI00TAaul HanyyeHueM 1o dopmyae (18)

1 2,914 — 2,854
U 18 —12

1.5 4.5 4.9
Kosd duunesT Tena00oTraus KoHBeKuHell npu fx—71:=6°C no dopmyne (19)

=3,92.

3 ,—
oy == 1,43 16 = 2,6.
Kosthduunent Tend00T1aud v BHYTPelHell NOBEPXHOCTU
Op = &y -y = 3,92+ 2,6 == 6,52 kra.rfa?-4-2pac,

a CONPOTIIBJCHHE TEIITOBOCHPUATHIO

1
Ry = —— == 0,183 epac-m?-u/rkra.i.

6) Hapyxnag noBepxXHOCTb — KHPNUYHAA HeOLITYKaTypeHHas, uMeet Kosthdu-
unedT n3aydenusa =46
[Tpuanumas B dopmyae (18) Co=Cy=4,96, noryunm xo3hPHUIUEHT Tenao0Tia-
Ul H3JY4CHHEM, PaBHBII:
2,54 2,484

2

Kosddnuueur Teriooriaud KoHpeKluel no gopmyne (20)

0, -4, - 2,83,

Kos@duuuenr Ten1ootiaud y HAPYKHON NOBEPXHOCTH
ay - 2,85 18,11 - 20,96,
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a CONPOTHRJEHHE TENJOoOThaue

1
Ry = 20,96”“0’048'

CpaBHeHHE TOJYYEHHBIX 3HAUEHHH «p H Uy NMOKA3bIBAET:

1) nons ydacTus H3qydeHMs1 B KO3(Q(HUlUEHTe oy COCTABJSET
60%, a B Ko3dduuuenTe TemI00TAAUH Gy TOJAbKO 14%;

2) BeJHMunHa Ko3(p(@HUUHEeHTa TelJOOTAa4Yd an OKa3anacb B
3,2 pa3za 6oJbliie BeJnunHbl Ko3ddHUIHEHTA dp, YTO SBJASETCA CJeN-
CTBHEM BO3AeHCTBUs BETpa Ha HApPYXKHYI IOBEPXHOCTb CTEHBI;

3) B xo3ddunHeHTe TEeNJOOTAAYH « €CTECTBEHHAS KOHBEKIHS
[Bropoii unen dopmyabr (20)] naxe npu HecHJIBHOM BeTpe CHHKa-
€TCH NPAaKTHUECKH A0 HYNS;

4) Ha BeNMUNHY KO3(pHUHMeHTA TENJOOTAA4YH op TJIaBHOE BJIH-
AHHE OKAa3blBaAKOT pa3HOCTb TeMIlepaTyp BHYTPEHHEr0 BO3AYXa H
BIIYTPEHIEN NOBEePXHOCTH OrpaxKAeHHuss H KOI(PPHULUHEHTH H3TVUEHHHA
IIOBEPXHOCTEH;

D) Ha BeJHYHHY KO3(pdulHeHTa TENJOOTIauU Oy TJIABHOE BJIHSA-
HYe OKa3biBaeT CKOPOCThb BeTpa.

Gdopmyabl 405 BblUHCAEHHS KO3QOHUIHEHTOB dy H Uy, 4 TAKXKe
npuMep 4 NOKa3blBAOT, UTO OAf OIpedeseHHs: 3HAaueHHI KO3(p(H-
LIHeHTOB TEeNJOOTAAaUd Qp W ay He00XO0AMMO 3HaTh TeMNneparypy Ha
NOBEPXHOCTAX orpaxkaeHus. Iloatomy B HEKOTOpBIX pacuerax IpH-
XOAHUTCA IIpeABapHTe]bll0 3a4aBaTbCsl 3HAUEHHSMH 3THX TeMIlepa-
Typ, @ TIOTOM IIPOBEPSATh MX NO IOJAYYEHHBIM 3HAueHUsaM Ko3ddHu-
IHEHTOB TENJIOOTIAa4u H, eCJH NOoJYyueHHble 3HAUEHHA TeMIepaTyp
He COBIAAVT C 3aJaHHbIMM, MOBTOPHUTL pacueT CHOBA, IMOKa HE II0-
JYUUTCH COBMANEHHE TeMIlepaTyp.

CHull II-A.7-71 ycranaBJIMBaeT pacueTHbie BeJUUYHHBl KO3pdu-
JIHEHTOB H COIPOTHBJIEHHH TenmooTnaue, NpuBeleHHBle B Taba. .

Ta6anuua 5
KosdduunenTe # CONPOTHBIEHMR TelJooTiaye

] § [xs) =
3 ] [
- K . % % %
0N o L) @2
& ¥ Sy | &5
TToBepXHOCTH OrpaXKAeH HA " — o IloBepXHoCcTH OorpaxAeHui o =
H HX pacno/joxKeHHe == =l 3 H HX pacnoJoXeHue = = E =
=] = 2w S o
3 | &% T S
m [=a v as)
3 8 x g 8 @ ST
BHyTpeHHHE  [IOBepX- Hapyxnbie IOBepX-
HOCTH CTEH H T0OJOB, HOCTH, TIpaHHuallMe
a Tagxe TMOTOJKOB, HENOCPeACTBEHHO €
HMEIoIHUX TJIaJKVio HApy:KHbBIM  BO3NY-
MOBEPXHOCTD . . . 7,5 0,133 XOM . 20 0,05
Hapyxkubie noBepx-
i MM EIoMLHe HOCTH, BBRIXOJAUIHE
OTOJRH, : Ha uyepaak . . . . 10 0,1
KecCOHbl WM pel-
PHCTYIO nopepx- _ Hapyxuble  TOBepx-
HOCTb . . . . . 6,5 0,154 HOCTH, BLIXOJSIIIHE B
3aMKHYTble NOMente-
HUA, KPOMe depiau-
HBIX . . . . . . 5 0,2
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¥MeHblIeHHe BeJIHYNHLL e AJAA MOTONKOB C KeCCOHAMH HJH HMe-
NX peGpUCTY) NMOBEPXHOCTL BBI3BAHO TeM, YTO lipd TaKol mo-
BEPXHOCTH HECKOJbKO YMEHbILAETCA TMepefaua Tenja KOHBEKUHeH
H H3Jy4YeHIleM 10 CPABHEHHIO ¢ TAAJAKHMH TIOBEPXHOCTAMH.

[MpusenenuviMu B Tads. 5 BeJHYHHAMH CONPOTHBAEHHH TEIJIO-
OTAaye MOMXHO TIONb3OBATLCA ANA NPAKTHYECKHX TEeNAOTeXHHUYeCKHX
PacyeTOB HAPYHHDIX OTPa}RAAKIUHX KOHCTPYKUHMH OTAMVIHBaeMbIX
3naHud.

TepMmMuecHoe CONPOTHBNEHME OTPaMAEHHUA

Ecau conpoTuBnednd TemOOTAAue 3aBHCAT IJaBHBIM 0Opa3om
OT BHELIHUX (2KTOPOB H JHLIb B HE3HAUHTEJbHOH CTENEHH OT Mare-
pHaaa TMOBEPXHOCTH OrpamAeHHA, TO TEPMHYECKOe CONPOTHBJISHHE
orpaxaeHus R 3aBHCHT HCKMOUHTENbLHO OT TeNJONpPOBOLHOCTH Ma-
TEPHANOB, COCTABIAKINNX OCPaXKOEHHE, a TaKkKe OTF CTPYKTYDH
camoro orpaxjaeHua. [lng onpeaeneHna R HeoOX0ANMO 3HaTh KO3d-
(pHUHEHTHI TeNNCTPOBOAHOCTH A MAaTEPHAJNOB, COCTARMSAIOLUINX OTpaX-
IeHHE, HX PACHONOKeHHR, 4 TAKXKe pasMepbl OTAeNbHBX 3JIeMeHTOR
oFpaxKnenus.

Ecaw orpamioeHue Mo TOJILHHE COCTOMT H3 HeCKOABKMX Toc/e-
AORATRMBHO pa3MellleHHBX OZHOPOAHBIX Cj0eB pas/MHYHBIX Ma-
TepHAJOB, PAacNO/OKeHHBIX HEepHeHAUKYAAPHO HafpaBieHUO Tefl-
JIOBOT'O AOTOKZ, TO TEepMHUYECKOe CONPOTHBJeHHe orpaxaeHus Oyaer
PABHO CYMMe TePMHYECKHX COTPOTHBJAEHHH BreX ero cnoes, Cneno-
BATENbHO, N MHOTOWIOHHOIO OTpaxieHds TepMHYECKoe COMPOTHB-
JIeHUe eTo onpefeasercs Mo gopmyne

) 6 ) i)
R=R1+R2+R3 +H-+ Rﬂ: : + 2 + 2 _1_*--“]_ £ ¥ (21)4
2‘.1 lg " ?Lg ;'L-n
rae Ri, R, ...— TepMHUECKHe CONPOTHBJEHHS OTAeJbHEIX CJI0eB;
01, 64, TOJUIHHB OTAEABHBIX CJOEB B M; Ay, Ag,... —HKOIDDHIIK-

EHTHI TeILIONPOBOAHOCTH MATEPHAJNOB OTAEJABHEIX CJA0EB B KKaA M
K- epad; #— udcelio CICeB, COCTABIAIUIHNX OrpaxleHHe,

Ilpn noaw3oBakmu 3T0H QOpMynoHl HeOOGXOZHMC NOMHHTB, 4YTO
TOJUIHHE CJI0eB § AOKHB OHTL B3ATH B MeTpax.

@opmyna (21) nokaspiBaer, 4TO TEPMHYECKOE CONPOTHBIEHHE
C10A OrpaxAeHHsA NpPAMO NPONOPLHORANBEO ero ToAUlHHE H odpaT-
HO APONOPIHOHANBHO KO03(PPHUHEHTY TENNONpPOBOXHOCTII ero mare-
pHata; TepMHYECKOEe COMNPOTHBJAEHHE OrpamiaeHHa He 3aBHCHT OT
NopAjAKa pacnojokeHHsa ciaoes. OAHAKO ApyTHe TeNnoTeXHHueCKHe
noKa3aTeay orpamiaenus, Kak, HanpuMep, TelJoycTORYNBOCTh, pac-
npefeJeHHe TeMNepaTypPHl B OTPakAeHHH H €ro BJazKHOCTHLIH pe-
FHM, 3aBHCAT OT MOopsAfKa pacnoaoxeuus cnoes. [lostomy ans ob-
JeryeHWd pacyeToB TEMIOYCTORYHBOCTH H BJAAKHOCTHOTO peXHMA
OTpaXKAeHHH HyMepauus CJ0eB BefleTcs NOCAL[0BATENbHO OT BHYT-
peHHel TOBepXHOCTH OrpamJeHua K HapyXKHOM.
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Ilonb3sysice ¢opmydoi (21), mox-
HO OonpenesiTb JUOO TepMHUUEeCKOe CO-
IPOTURJEHHE [AHHOTO Orpa)KAeHHs,
JAU00 TOJIILMHY OJHOTO H3 €ro CJ0€B
(0OBIUHO M3 MaTepHaJa ¢ HaHuMeHb-
UM KO3 HUIUHEHTOM TeNJ0NPOBOAHO-
CTH), IPH KOTOPOH orpaxaeHue 6yner
HMeTb 3aJaHHYIO Beaunuuny R uan Ry.
B nocsmenHem Ciydae HeH3BECTHOH Be-
JUUNHON B opmysae (21) Gyner ToJ-
mIMHA § OAHOTO M3 CJ0€B, KOTOPHIH
CAYIKHT YTEIVISIIOIWIUM CJI0eM OTpaxe-
HUS.

MHoOrocJ/0iHbIE KOHCTPYKLUUH Npe-
CTaBJAAIOT Haubosee pacupocTpaHeH-
HbII B CTPOHMTEJBLCTBE THIN OrpazxKie-

HHUSL.

Mpumep 5. Ha puc. 7 usobpaxeHa Ha-
PYXKHa# CTeHOBAf MNaHeJb JKHJIOrO AoMa ce-
puu 1605AM. ITamens cocToMT H3 YeThIpex
CJI0€B:

Puc. 7. HapyxHaga creHoBas mna-
HeJb noMa cepuu 1605AM

! ~ BHYTpeHHHH akTypuabsifi caof;

2 — nemenTHbl GU6POAHT; F-— MHHE-

pajoBaTtTHbie NAHTHI; 4 — HaDYXHBIH
dakTypublll caoit

GeTOHHbIE dhaxTypHble

cnoH (HapyXHBIH W BHYT-

PeHHUH) v=2500 ke/m3 1 A=1,4 &xaa/m-u-20ad
GUOpONHT LieMEHTHBIH vy= 350 » » A=0,13 »
MUHepaJ0BaTHble IJIHTH vy= 200 » » A=0,06 »

ConpotuBJjenye Tenjonepejade CTeHOBO NMaHeIH PaBHO:

COnpOTHBJ/JICHHE TEIJIOBOC-

Rz=0,133 (cM. Taba. 5)

IPUSATHIO
0,08
BHYTPEHHH#I ¢ aKTypHBIR 1=—— = 0,057
caoi 80 mm 14
. 0,075
eMeHTHBIH ¢ubponur y=—— = 10,577
75 MM 0,13
0,055
MMUHepaJoBaTHble  ILIHTHI 9= = 0,917
55 mM 0,06
. o 0,04
HapyXHBII baKTYpHEH Ry=—— = 0,029
cnoit 40 mm 1,4
conpotuBiaenne remaoor-  Ry=0,05 (cm. taba. )
aaye

ConpoTusjieHHe TemJome-
pepaue namegau

R,=1,763 2pad-m2.u/kxanr

[TosyueHHOe conmpoTHBJEHHE Temjonepejfade IaHEAH OTHOCUTCH K CEYEHMIO MO
YTEIJIHTEN0, HO B MNaueJH HMeKTcH xejgezobeTonHble pebpa, coefuHsiomue ¢ax-
TYPHBEE C10H U 0OpaMAgiole NMAHENAW N0 KOHTYPY. DTH pefpa HMEOT TOJILHHY
30—40 ms. [lo 3sTMM pebpaM CONpOTHBJAEHHe TellIcNepenaye MNaHe H

0,25
Ry~ 0,133 4 T ~+ 0,05 := 0,361 epad-.u2-ufxra.

k)
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COOTBRCTCTBEHHO KO3P@UUHEHTL Teunolepenauu nagean Oyiyr:
B CEUCHHH MO YTCIINTCIIO

ey —= = 0, 57;

71,763
B CCUYEHHMM no pebpam

B, = ——— = 277 kka.i/2-4-2padv.
1 g 361 / r

B naunenu Ges oxHa maomaab peGep cocraasier 6,5% noMHON mIomlaxd NaHe-
JIH, CJ1eJ0BATe1bHO, CPeaHAH KO3h @ HIHEHT Tenaonepeliayld naHeax

kep = 0,57:0,935 4+ 2,77.0,065 - 0,71 kxaa/vw?.u.2pao,

T. €. B nauenu c peBpHCTOIl TIOB2PXHOCTLIO KO3 PUUHEHT TeIl10Nepe 14yl NOBLICHI-
cs Ha 256%. CpenHee conmpoTHBJ/eHHe TeloNepefaye MaHeNIH

RO'CP =

—— = 1,41 2paod-m3-y [kKxa.

0,71 ’ ’

T. €. IOHH3KJ10Ch N0 CPABHEHHIO C PaCYeTHbIM (B CeueHHH no yrenautesto) Ha 20%
[pumep 6. YepnayHoe mepexpoiTHE HAj agMHHUCTPATHBHBIM 31aHUEM COCTOHUT

H3 XeJe300eTOHHOMH NJNTH ToJmuHOR 100 mMm, yTemJIsioWero cjaosi Kepam3HTa

H H3BECTKOBO-NECUaHOH CTSKKH TosrmuuHON 25 ma. OnpeleldTh TOMUHY CI0A Ke-

pamM3uTa, 4YTOOB MepexkpbiTHE UMeJTO CONPOTHBIIEHHe Teljlonepegadye Ro==
= 1,3 epad.m2.ufkKkaa.

I[lepekpHTe Ge3 C10st KepaM3uTa NpH KOo3(PGHIHeHTaX TEILIONPOBOLHOCTH Ke-
jdeszobetoHa A==1,4 u cTaxku A=0,7 kxkat/m-4-2pad AMeno OB CONPOTHBJICHUE
TenJonepeaue

0.1 0,095
0,133 L = = { -0, 34.
Ro (207 7%

Cae10BaTeNbHO, CJIOH KepaM3UTOBOIl 34CHITIKH J0JXKeH HMeTb TePMAYECKOe
CONPOTHB]EHHE, PABHOE: Ry=1,3-—-0,34=0,96. Tlpunumas Aa1g KepaM3uTa 00BeM-
uotit Bec 500 x2/m3, uyemy cooTBeTCTBYeT KOSM(HUHEHT TEMJIONPOBOAHOCTH A==
=0,18 kraa/u-u-epad, MOAYUHM HeOOXOTHUMYIO TOJMMHUHY 3achimKu Op=Rohe=

==0,96-0,18=0,173 », uau 7 cx. Tlpu sToM compoTHBIeHHe Tensioneperade nepe-
KpbITHS BVIET:

0 17
Ry=10,34 -~ 018 = 1,29 epad - m2-ujira.,

YTO OTVIHUAETCSA OT 3aA4HHOI'0 MeHee yeM Ha 19.
Kosdduuuent Tenjoneperadn nepexkpuITAS

1
k= 1 29--0 78 kkanfm2u-2pad.

B crpoutenphoil nmpakruke BCTPeUAIOTCA OrPAKAEHHS, B KOTO-
pHIX OJHOPOJAHOCTL MAaTepHaJda HapyilieHa KakK B NepleHIHKYJadp-
HOM, TaK H B IlapaJ’elbHOM TeNJOBOMY NOTOKY HalpaBJeHuH. Ta-
KHEe Orpa/IeHUus MOXKHO paccMaTpHBATh COCTOAILUHMH H3 HeCKOJb-
KHX CJ0€B, Pacno/JOXKeHHbIX NMepHNeHJHKYJASAPHO TeIJIOBOMY IOTOKY,
HO € HapylueHHeM OAHOPOAHOCTH MaTepuasja B OJHOM HJIH B He-
CKOJIbKHX ¢J0gX., B 3toM caydae pacder HpH‘(O:LIITCH TIPOU3BOIUTE
crenyiomumM obpason.

PaspesaeM KOHCTPYKUHIO TMJOCKOCTAMH, Tapaisie’bHBIMH
HanpapJeHHIO TEIIOBOTO MOTOKA, HA 3JeMeHThl, COCTOAUHe 13 0QHO-
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ro HJIH HECKOJbKHUX CJ0€B, IEPUCHIAHKYJAAPHBIX HallpaB/jeHHIO Tell-
JJOBOTO TIOTOKA, OAHOPOJHOCTb MaTepHaJa B KOTOPBIX He Hapyuie-
Ha. PaccmatpuBas tenepb KOHCTPYKILUIO Kak OBl cocTosteli 113 3Je-
MEHTOB C pPas3JHYHBIMH TEPMUUCCKHUMH COTNPOTHUBJEHHAMH, HO HMe-
IOLINX OJHHAKOBYIO TOJIUIMHY, PpaBHYIO TOJAWHHE KOHCTPYKLHHY,
ONlpefeqatM ee CpelHee TEpMHUECKOe CONPOTHBJEHHE No Gopmyde

Fr+Fy+Frp+- -

I FI F” FIII
R, TR, TR, T
1 11 II1
rae R;, Ryj, ... — TepMHueCkHe CONPOTHBJIEHHS OTAEJbHLIX 3.eMel-
TOB I110BEPXHOCTH orpaxaenus; Fj, Fry, ..-— njomanu, sannMae-

Mble OTHEJbHBIMH 3J€MEHTAMH IOBEPXHOCTH OFrpaxKJIeHHus.

[Tnomany, 3aHuMaeMble OTAEJIbHBIMH 3J€MeHTaMH, MOXKIIO OpaTh
B JI00BIX MepaXx, TakK Kak B ¢opmyJe (22) uMeloT 3HaueHus He al-
COJIIOTHbIE BEJHUYHHBI IJIOWAageH, a UX COOTHOLICHHE MEXAY COBOM.
YnobHO miaowand BbIpaKaTh B TIPOLIEHTaX, NMPHHHMasA CYMMY HX
pauoit 1009%. Ilpu onpenesenun 1Jjowanedl OTAEMbHBIX 3JEMEHTOB
HeT HeoOXOAMMOCTH 6paTh B pacueT BCIO NMOBEPXHOCTh OTpaKIeHHusd,
a 1e0OXOLMMO BBIEJAUTH HAa HEH TOJNbKO INIOLLAAb, IIOCJEI0BATE.Ib-
HO TOBTOPAIOILYIOCS H BIIOJIHE BHIpAXKAaKINY0 COOTHOLIeHHe TMJIO-
11anedl, 3aHUMaeMbIX OTHAEJbHBIMH 3JI€MEHTAaMHU.

ITosyyeHHOEe TepMHUeCKOe CONpOTHBJeHHe K BCerza oxkasblpa-
eTcsl 60Jblle AeHCTBUTEJNbHOTO.

b. Paspesaem KOHCTPYKUMIO TIJIOCKOCTSMH, TeplNeHIHKVJISAPHBI-
MH HallpaBJeHHI) TENJOBOI0 NOTOKA, Ha OTAEJbHBIE CJIOH, U3 KOTO-
pBIX OZHH MOI'YyT COCTOAAITb M3 OJHOT0O MaTepHa’a, a B APYTHX OJHO-
poIHOCTh MatepHana Oymer HapyuieHa. Ilas cjosi, B KOTOpOM Ha-
pylueHa OJHOPORZHOCTb MaTepuaJga, OIpefeaseM e€ro CpeaHHH
KoadhHLHEHT TENJIONPOBOAHOCTH 1o dopmy.ae

’ M Fy 4+ A P+ P+

Nap
Fy+Fp+Frp 40
rae Az, Arr, ...— KO3(pQHIHEHTH TENJAONPOBOJHOCTH OTAEJAbHBIX Ma-
TEpPHAJOB CJ04;
F;, Fry, ...—nJjomaan, 3aHuMaeMbie OTAeJbHBIMH MaTepHaJa-

MH 110 IIOBEPXHOCTH CJIOS.

TepMuueckoe CONMpPOTHUB/JAEHHE KOHCTPYKLUH onpelensieM Mo ¢op-
myae (21), paccmaTtpuBag CJAOH, B KOTOPBIX HapyllleHa OJHOPOX-
HOCTb MatepHaJa, COCTOAUHMH M3 MaTepHaaa C BbIUHCJIEHHbIM
K03 (pUIHEHTOM TEIJIONPOBOLHOCTH Acp.

ITosmyyeHHO® TepMHUECKOe CONpPOTHBJIeHHe R = BCerja oKasbiBa-
€TCsl MeHbllle NeHCTBUTEIBLIIOTO.

B npumepe 7 NOsSICHAIOTCA H3JIOXKEHHBIH pacdyeT W NPUUIHBl pac-
XOXJeHHs BeanuuH R, n R .

NMpumep 7. OmnpenejuTb TEPMHUECKOE CONPOTHB.JIEHNHE GETOHHOTO NMYCTOTENOrO
kKaMHs (puc. 8), MycTOTH KOTOPOTO 3anoJiHeHb! YIJOTHEHHOH MHHepasnbHON BaToll.
Bricora xamus 250 ma.
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[lpumem nsas Gerona A==1; Ans YIJIOTHeHHOiI MudepaanHoii Batbl A=0,08.
A. nockoctamy, napanneanbIMH HaNpapJIEHHIO TEIJIOBOTO MOTOKA, pa3pesaeMm
KaMeHb Ha yuactku [, I1, I1].

Tepmuueckne conporusieHus R yyacTKOB H IUIOI[JH HX 11O MOBEPXHOCTH KaM-
Ha F 6yayr:
yuactku [ u 111

0,2
yuactoxk I/

0,06 0,08 0,06

== -+
Rir==1- o,os+ 1

no dopmyae (22) monyuus

150 -+ 700 -} 150

= 1,12, F, = 28.25 = 700 c.u%;

R" = 150 700 150 = 0,47 epao-m2-ufxran,
0,2 l 12 70,2
v I 1 I H.

B ae
//7/{/7//////4’//3 Puc. 8. Pacuyetrnas cxema RYycCrore-
60 180% JIOTO KaMHSA
—-—— e

b. ITaocKoCTAMH, NepneHIHKY IAPHBIMH HalpaBjeHHI0 TelJOBOTO NOTEKa, pas-
pe3aeM KameHb Ha ciaou I, 2 H
TepMHueckne COnpoTHBAeHHs c1oeB I u 3:

0,06 .
R]_ frtnci R3 - "'T" E Oa()b

B cinoe 2 oxaHOpOIZHOCTL Marepmasa HapyLleHa, TO3TOMY CHavajga onpeaetf-
eM CpelIHHH Ko3DQHIHeHT TeNnNONPOBOAHOCTH ero MarepuanoB mo dopmyne (23):

1.300 4 0,08-700

?\‘ by - 0,356 .
P 1000
TepMuueckoe CONpOTHBJIeHHe cios 2
0,08
= 0,225
Ro= 0,356

no ¢opmyae (21)
R.=0,06 -+ 0,225 0,06 = 0,345 epad- m®-u [xraa.

Pasnulla B BesMuyMHAx TePMHUECKHX CONpOTHBJeHH#H Ri ® R. cocrasaser
oxo0a0 36%.

B pacuete no crnocoby A npH onpeneneHUH TEPMHUUECKOrO COMpPO-
THBJEHUSA OTHAENbHBIX YY4aCTKOB KaMHA He YUYHTBHIBAJOCH HX B3auM-
HOe BJIHsINHE Ha Ilepefayy Temjaa, T.e. NPHHHMAJOCh, YTO B mpeje-
Jax KaxKIOoro ydacTkKa TeMJIOBOH NOTOK HMeeT HallpaBJeHHe, HOp-
MaJIbHOe K ero NMOBepPXHOCTAM. DTO MOIVIO 6bl OBITh JHILbL B CAVYae,
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ecal MEeXAY yyaCTKaMu KaMmH$ HaXOAHJHChL OyeHb TOHKHE I1aCTHH-
ku ab (puc. 9,6) u3 alCcoMOTHO HETEMJIONPOBOJHOTO MaTepHalda
(A=0). B 1eACTBHUTEIbHOCTH TeMJIOBOH TMOTOK HCKPHBISETCH
(puc. 9,a), o6rekas NMyCTOTY, 3allOTHEHHYK MaJOTENJONPOBOAHBIM
MaTepHa 0M; 3TO 3HAUHTEJNbHO YBEJHYHBAET KOJHUECTBO NPOXOAA-
ero Teraa. BeaeacTBHe 3TOTo pacueT no crnocoby A naer 3aBeno-
MO TIpeyBe/iYeHHble 3HaueHHsI BeJHYHHbI R,

Puc. 9. Cxembt Ten- ) 5\
JIOBLIX TOTOKOB B ML A i
KaMue

la‘l A a

a ~ axTuyeckasn; AR ;5"9_'3 2R VR
# — gag pacuera no \ i st
cnocoby A; 6 — nas
pacyeTa no cnocoby B e (' b

B pacuere no cnocoby b npu onpenejeHHH TEPMHUYECKOTO CO-
NPOTHBJIEHUA ca0s 2 OblaH NpUMeHeHbl gopmyanl (23) u (21), aei-
CTBUTE.IbHblIE TOJbKO MPH YCJAOBHH, YTO TeMIepaTypbl IIO BCeH NO-
BEPXHOCTH CJ1051 OAHHAaKOBble, ITO MOIJI0 OBl OBITbH JHUIbL B CaAyUae,
ec/Jd 1o rpaHuie cnoeB /—2 n 2—3 HaXOAWJIUCh OUeHb TOHKHE NJa-
cTuHku cd (pHuc.9,8) H3 abCOMTHO TENJONPOBOJHOTO MaTepHada
(L=o00), BCJEACTBHE YEro Ha BCel NOBEPXHOCTH IIACTHHOK TeMIie-
patypa O6mna Obl oanuHaxkosoi. OueBHAHO, BBeJAEHHe B KaMeHb Ta-

Puc. 10. Hamene-
HHsSE OTHOCHTE/IbHO- Ri/R
TO  TepPMHYECKOTO p ¥/t
COIPOTHBJ/IEHAA lue- ’
AEBOTO KaMHf, 08 ~
YCTAHOBJIEHHBIE aHa- ’ \\ 7
JUTHYECKHMH  pac- \S‘
4eTaMi  NoO  CHO- 0,6 a
co6am A (nmpaas

Iy 1 b (xpusas 2) 04
H 3KCIOePUMEHTAlb-

HO  TIPH  TIOMO- 42 ! P {
H(H 31eKTPOMOJE/H ’ @ " 200m
(kpuBan 3). Ru — al
TEPMHUECKOE co- 0 4« 8§ 17 # 20

NPOTHBJIEHHE 06-
- AUH
pasua 06e3 &M 4 a wesu [J oM

R, — 10 ®e, co
HIE/b1o

IJ 7 }‘glv
=

PIPIIIY ¢

3

,_&’1(‘,
0cn

KHMX TJ1aCTHHOK JOJIZKHO NMOHH3HTb €0 TEPMHUECKOE CONPOTHBJEHHE.
Besencrene atoro pacuer no cnocoby b naer 3aBenomo npeymeHb-
IeHHble 3HaueHHs R.

ITonpoGHoe uccaenosanue, nposeaenHoe npod. O. E. BaacossiM,
I0Ka3biBaeT, 4T0 oOe BEJHYHHDBI, NOJYYEHHbLIE pasHbBIMH crmocobaMH,
AAI0T KpaliHue Impejesbl, MeXAy KOTOPBEIMH JIEKHUT UCTHHHAS BeJH-
YyHHa TEePMHUECKOTO COMPOTHBIEHHs KoHCTpykuuu [10].

HccaenoBasuss NpoBOAWIMCH Ha MOJAENH NYCTOTEJNOTO KaMHS
(puc. 10). Ilpn uccaenoBaHuu AJAHHA WIETH KaMHA [ H3MeHS1ach
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B Ipejiejax OT HyAS JIO Moo AmuHbl xaiiis, Ha rpagdiixe 1o ro-
DH3OHTAJAbHOH OCH OTJIOXKEHA JJNHHA IUeTH /, a 110 BePTHKAJLHOH
OCH — OTHOILIIEHHEe TEePMHYeCKOTO CONpPOTHBIeHHA o6pa3zua Oe3 uie-
an Ry K COOTBETCTBYIOLIEMY TePMHUECKOMY CONpPOTHBIEHHIO 00pas-
a IpH pasauHuHbIX jJauHax wenn R, Ileap B kamHe mpeqnofara-
Jach 3amnoJHeHHoll abcoJ0THO HeTeNJIONPOBOAHBIM MaTepHaTI0M
=0.

Ipamas I na rpaduke paer orHomeHna Ry/Ry, moayvueHibie
NpH pacueTe KaMHS Pa3pe3Koll ero MJO0CKOCTAMH, Iapa.1ieTbHbin
TeNJOBOMY NOTOKY, Ha yuactku [, II, I1l. Kpusas 2 1aer Te Ke
OTHOLIeHHSI, HO IOJYYeHHbIe pacueTOM IIpH paspe3ke Kamid I.10-
CKOCTSIMH, NepleHAHKYIAPHbIMH TeIJIOBOMY NOTOKY, Ha caou 1, 2 1 3.
Kpusasi 8 gaeT HCTHHHYIO BEJHUHHY OTHOMIEHHH Ry/Rj, momvueHmnbix
_3KCNEepUMEHTa LHO HabMIoLeHHaMy 11aJ MOI€dbI0 KaMHA,

Kak BuHAHO U3 rpaduka, KpUBasg AeNCTBHTEJBHOIO 3HAHCHMA OT-
Homenni Ry/R; Jexut 6aMKe K KPUBOil 2 (pe3yJabTaTax TPH pacye-
Te KaMHS Pa3pe3koll ero MJOCKOCTAMH, MePHeHAHKYASAPHLIMY Tel-
JIOBOMY TIOTOKY), NMPHOGJH3HTEIbHO HA OZHOH TPETH paccTOAHHA TIO
BePTHKAMH Mexnay npsamoil I u KpuBoOH 2.

Pasnocte mexay oboumu cnocobamu OvieT TeM Oo1biiefi, yeM
Goabuie OyaeT pasadude 3HaUeHHH KO3(hGhHUNHENTOB TenTI0npoBOI-
HOCTH MAaTepHaJsoB, BXOAALIMX B oTpakieliHe. B KauecTse OKOHUA-
TEJbHOIr0 pe3yabrara OepeTcsl cpejHee 3HaueHHe MeXKIy SedduyvHa-
Mu R, w R , HO, yuHTBIBasl, YTO HCTHHHOE 3HAUenHe OJHKe K Be-

Juuune R, cpexanee 3HauyeHHe Oepercsi 1o (GopMy.e

B npumepe 7 no ¢opmyge (24) moayuny IedcTBHTE.I>HOE Tep-
MHYECKOe CONPOTHEJEeHHE KaMHS -

0,47 2.0,345
R =24+

= 0,387 epad-m*-u/kKkaa,

T.e. B 3TOM IIpuMepe pacueT no crnocoby A 1an 3uHaueHie R, Ha
22% O6ouabiee, a no cnocoby b Ha 119 aeHbwee meficTsiTe bHON
BEJHUYHHBl TEPMHYECKOTO CONPOTHBIEHHST KaMHS.

H3noxeunslii MeTon pacuera sBjasercs NMPHOTHKEHHbLIM, U €ro
TOYHOCTbL OyAeT TeM MeHblle, YeM 60;bllle pasHHla B 32 HUYUIaX
RII 5 R,»,- TouHoe 3HayeHHe BeJHYHHLI K CJOKHOTO OTDaAIeHId,

OTAHYAWerocss 1o GopMe OT TIOCKOH CTeHKH, MOMXKET OblThb HOY-
YEHO TOJIbKO Ha OCHOBAHMH pacueTa €ro TeMIepaTypHOro mo.Is (CM.
rnaBy V).

JII06YI0 KOHCTPYKIHI0O HAPYKHOTO OrpaxAeHus, Kakoi Obl CJI0K-
HOH oHa uu Oblla, MOXKIIO Pa3pe3KOH M.IOCKOCTAMH, M2pieHIuKy-
JAPHUBIMH NIIOTOKY Telljia, IPeACTaBHTbh B BHIe CJIOHCTOrO Orpamxie-
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HHSI, a pa3pe3KOH I1JJOCKOCTAMH, [ —
napaJjaedbHplMI TOTOKY Tenqaa, —

12 3 4 5

B BUAE orpaxKiueHnd, COCTOALLECIO U3

. _ 307777 WEBRRUERIRRK LT |
OTIe]bHEIN  y4aCTKOB 10 €ro o N SR 77
BEDXHOCTH, XOTA H HMEOIIHX He- 8 : Sl W
CKOJbKO CJ10€B, HO OJHOPOAHOCTD _ __//A AN
MaTepHala B KOTOPBIX B npelenax . ’;}k“ 0 /@4’;3
VyacTKa He HapyleHa. Ecau npH W 700 NN
STOM B OTPAXKIEHHH OKAXYTCA Ty- IS G 777 iQ
CTOTHI U1 OTBEPCTHS KPYIVIOH HJIH 1777 R N R
OBaJbHOIl (OPMBI, 3aNOJHEHHbIE [ L semon - RN
HJIH He 3aN0JHeHHble APYIUM Marte- NN . = ;I// H
pHaJOM, TO LJIA pacueTa HX 3ame- | 777 i St NN\
HSIIOT PABHOBEIIKHMH IO TJIONAAH Ny A A
KBAJApaTHBIMH HJH NIPAMOYTOJBHbI- ; ‘ NN
MH OTBEPCTHSIMH. NN\ RO 7777 B

Mpumep 8. Omnpepenuts compoTHBIIE- O R
HHe Tejuloneperade cTeHbH KOMOHHHPOBaH- ER s om N m
HOll KyankH. CI0KeHHOH M3 CHMIHKATHOTO 510 A
KHpIuya Ha LeMeHTHOM pacTBOpe M C 3a- -
nojgHelneMm JerxiM OeToHoMm (pue. 11). )

Has pacueta mpuHHMaeM Claenyiolue Puc, 11. Beprukanaeubiii paspes
3HaueHnss KO3t (PHLHEHTOB TeNIONPOBOIHO- KUpIHUHON CTeHB KOMOBHHHPO-
CTH MaTepHeNOB CTEHHI: BAHHOH KJIamKH

KJIaJKa M3 CHJIHKATHOTO KHPMHYa Ha UeMeHTHOM pacTsope A=0,75

Jerkun Ge1oH obwemHOro Beca 800 ke/md A=0,25

BHYTPEHHSA WITYKATYpPKa TemJHM DACTBOPOM A=0,6

HapymHas LITYKaTypKa CJIOXKHLIM PACTBOPOM A=0,75

OaHopoAHOCT MaTepHasna CTeHbl HapylleHa Kak B OapasliieJbHOM, Tak
M B NEPHeHANKYJISPHOM TENJOBOMY NOTOKY HanpaBJeHHH, C1el0BaTeIbHO, pacqer
He0OXOAUMO NiPOHSBECTH ABAXKIbL.

Tak xax cTpyKTypa CTelst B NIpOA0JbLHOM HalpaB/jeHHH He MeHsAeTCH, B KayecT-
Be pacueTHOR nIOIMAAM 110 IIOBEPXHOCTH CTeHLl HepeM To BLICOTE MeCTb PALOB
KIaAxkn AapEail 1 a4, Torma pacuerHas miomaas F=045.-1=0,45 x2

A. Pacuer napasiesvHo Tenaosomy nOToKY

[MaockocTsMH, mapaidelbHBIMH HATPaBJeHHIO TeNJI0BOTO MNOTOKA, paspeaaeu
cTeHy Ha nBa yuactka / K I/ (puc. 11).

Yuacrox J. Cniomnas KHPNHYHAA KIAfKa C HApPyXKHOH M BHYTPeHHeH IITyKa-
TypKoil. TepMuuecKkoe CONPOTHBACHHE 3TOr0 YYacTKa

Ry - 205 051 0015
1=79,60 T0,75 0,75 '

[omane nepporo yuactka F1=0,14 %
YyacTox 1! Kupnuysbie CTeHKH, JerkHH 6ETOH H INTYKaTypKa (IBa cnao0f):

0,013 0,12 0,27 0,015 -
. R 2 = 1,445.
Ry 0,6 0,75 +0,25+ 0,75

[laomans ETOpOro ywactka Fir=20,31 2
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ITo dopmyae (22) repmHueckoe CONPOTHBAeHHe CTeHLI
R 9.% =1,103
= 0,14 0,31

0,725 + 1,445

B. Pacuer nepneHOUKYAAPHO TENA0BOMY NOTOKY

[lnockocTaMu, NepneHANKYJASAPHBIMH TEIJIOBOMY IIOTOKY, pa3pc3aeM CTeHy Ha
asith ciaoes (puc. 11):
cnoft 1. Buyrpeunsas wrykarypka — R;=0,015:0,6=0,025;
cnoit 2 u 4. KupnuuHele cTeHKH — Ry=R,=0,12:0,75= O 16;
cnoif 3. Jlerkuiéi GeToR C mNepeBA3LISAOIWYMH pAAaMH KHanquﬁr KJIaoKH.
[Tpeasaputennvuo no dopmysne (23) onpepenseM CpeAHHil KoshPuluueHT Tenso-
fIPOBOJIHOCTH MaTepHaJoB CJOS:
0,25.0,31 4 0,75-0, 14 B
rep 045 0,403,

Torga R;=0,27 : 0,405 ==0,667,
Cno#t 5. Hapyxuasa wrykarypka Rs==0,015:0,75=0,02.
TepMuueckoe CONPOTHBJEHHE CTEHH

R.,ﬁ =0,02540,16-2 4 0,667 4+ 0,02 - 1,032.
BeauunHa R okasanaco Ha 7Y ©6o0ablue BeaHuuHbl R .

HeHcTBuTe/IbHAS BeJHUHHA TEPMHUECKOTO CONPOTHBIIEHHA CTeHsl [0 op-
Myae (24)
1,103+ 2.1,032

R = = 1,056.
3 5

Conporusienre Tensionepemaue CTeHb
Ry =Ry +R+R;=0,13341, 006 +0,00=1,239
HJIH, OKpYIinAsl, moayunM Ro==1,24 epad.M?-u[kKkanr,

[Ipn npuMeHeHHH B HapyXKHBIX CTeHaX pa3JiMYHBIX NYCTOTEeNbIX
KaMHeH ¢ OO0JIbIUMM KOJHYECTBOM INYCTOT (KepaMuuecKHe KaMHH,
GeTCHHBIE KaMHH M IIp.) pa3pe3ka CTeH ILIOCKOCTAMH, napaJielb-
HbIMH } MNepHneHAUKV/JIAPHBIMH HanpaBJeHHIO TeIJIOBOro [0TOKa,
IJIg pacyera HX TePMHYECKOro CONPOTHBJICHUSA Upe3BbIUAHHO YcC-
JIOXKHHAa Obl pac4yer, Tak KakK HpH 3TOM HOJYUHJI0Ch Obl 0yedb 60/b-
1j0e KOJHYECTBO YYACTKOB IO MOBEPXHOCTH CTEHBI U CJIOEB MO €e
tToairHe. ITo3tomMy B TakUX Caydasix A OOBIYHBIX MpPAKTHUECKHX
pacyeToB IpeIBAPHUTEIbHO OIPEACASIOT CPEeIHHH KO3¢@uLUHeHT
TCIVIONPOBOJHOCTH KaMH#, 4 3aTéM pacCMaTpPHUBAIOT CTeHy, IIpeAano-
Jarag, 4to OHa CJ0XKeHa U3 CIVIOWUHBIX KaMHeH ¢ KO3 PHLHEHTOM
TEIJIONIPOBOAHOCTH, PABHLIM IIOJYYEHHOMY CcpemnHeMy KO3 ditmen-
TY TeNJONPOBOJAHOCTH KaMHS.

Mpumep 9. KepamuueckHil KaMeHb (pHuC. 12) cO CKBO3HBIMH LIeJN€BHIHBEIMH
NYCTOTAMH Y.TOXKeH B CTeHe TdK, 4TO HaNpaBJEHHS ero MYCTOT napatsesbHbl MJIOC-
KoctH creHbl. OnpegequTs cpenHUH K03GQHUIMEHT TErIONPOBOAHOCTH KaMHS,

KosdpduureHT TennonpoBoIHOCTH KepaMHKM 1=07 kKkaa/m-4.2pad.

Tepmuueckne CONpOTHBJIEHHS Bosn[gmﬂbxx npocioek 1no Ttaba. 8 mnpuHumaeM
paBHBIMH: 1npH  ToaiiHHe 10 mm 0,16; mpu ToammHe IS5 s R=
=0,165 epad - m?.-u/kKaa.
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Tak Kak KaMeHb CHMMETpDHUEH OTHOCHTEJBHO €ro CpefHeil OCH, pdcdyeT BLINO.I-
HsieM IJIS OAHOI ero MOJIOBHHH, YUHTLIBAf, YTO CTPYKTypa KaMHA [0 BLICOTE OIH-
HAKOBA, B KayecTBe DACUYeTHON IIOA/(H NPHHHMAaeM NOJAOBHHV IHHB KaMuf,

T. e. 95 mM.

I oo Jar
A. Pacuer napainerbno Tenaos8omMy - v P! —
rorosy R Y AL
Yuacrox I. CnnomHas KepamHKa: _g——// 2 A " /////‘é
R %0 e P —18 £ 4
LT T8
Yuacrok /. KepaMHKa ¢ nATbio ny- 5] ST T
CTOTAMH: 77 o
0,12 3
Ry == +0165:4 4016~ 0 3] AR
0, 2_/ /A&
=0,999; Fy; == 56. I S
w47 7%
Yuacrok [/[. Kepamuxa ¢ ojHO#H 190 N
CpelHeH NYyCTOTOH:
0,18 .
R,, = —=+0,16 =0,417; Puc. 12, TopusoHTaipHLlii pa3pes ny-
0,7 CTOTEJIOTO KepaMHueckorg KaMHs

Yuactok /V. KepamMuka ¢ 4eTHIppMS IyCTOTaMH:

0,13
Ryy=——+0,165-4 -0,846; F,, =7.

0,7
TepMuueckoe conpoTuBaende KamHs no dopmyse (22)
95
= == 0,578.
Ry 18 56 14 7
+ o

0,272 ' 0,992 ' 0,417 ' 0,846

b. Pacuer nepnenduxyaapHo Teni080MYy NOTOKY

Caou 1, 8, 5,7, 9 u 1. Cnnomuasi kepampxa, CyMMa TepPMHUYCCKHX coripoma-
JeHHH cJ0eB

: 0,02
IR=—6=0,172.
0,7

Caou 2, 4, 8 u 10. KepaMuKa ¢ nycToTaMH TOJILHHOA 15 i

OKBHBaNeHTHbIT KO3QGHIHEHT TenJONpOBOJAHOCTH BO3AYyXa B NYCTOTE KaM-
H: Ap=0:R=0,015:0,166=0,091, a cpennuit xospduuHeHT TENIOIPOBOIHOCTH
cnosl mo dopmyae (23)

0,7-32 4 0,091 -63
P 95

== 0,296,

OTKYy1a CyMMa TepMHUECKHX CONpOTHBJEHHH 3THX CJO0eB

YR = (21_54__0 203.
~ 0,296
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).062, & cpernnft Ko3bOHUHEHT TenIONPOBOAHOCTH CJ0A

Cooli #. KepaMHKa ¥ Bo3IyiHas npocsioiika Tonmmuuoii 10 s
DKBABasCHTHHA Ko3hduureHT Tem1oNpOBOAHOCTH Bo3ayxa A,==0,01:0,16=

o]

0,7.25 - 0,062.70
fep = 93

TE‘pMH“lE‘C‘KOC CONPOTHB/ICHHE KAMHA
R =0,172-+0,203--0,043 0,418.

,01
=023, Ry="-=0.043.

<

Bbluncnsiey neliCTBHTENbHYIO BeJHYHHY TepMHUYECKOTO CONPOTHBACHMA KaMH#A

o gopMyne {24):

0.578 4+ 2.0,418

R = 3 = 0,471 epao- 24 jraan.
Torna cpernuil KO3pdULHEHT TeNONPOBOLHOCTH KaMHA
6 0,19
Ax. = ~— = ——— = 0,403 kxanr/it-4-2paod.
KaMH{ R 0.471 / 14

Marepuaasl, cocTapasonlne OrpakaeHye, HMeT HellpaBUJIbHYIO

Gopmy. Tlpnvepamu Takux orpaxkaeHuil ABASIOTCA KJAAAKM H3 Oy-
TOBOTO KaMHs Ha pas3JHyYHbIX pacTBopax. 3-3a HenpaBHIbHOCTH
(GOPMBI KaMysl H pacTBOpa, 3anOJHAKILErO NPOMEXKYTKH MEXKIY
KaMHfIMH, NpeAB YU choco® pa3pe3kH KOHCTPYKLHUU NJOCKOCTH-
MH, NapantedbHblMU H MepleHIUKYJSAPHBIMU HAaNpaBJIEHHIO TeNJo-
BOTO TIOTOKZ. OKa3blBaeTcs HEeMpHMeHHMbIM. B 3TOM cayuae MpHXo-
ANTCSl NPEABAPHTEJNBLHO ONpPedensiTh cpelHHH KO3(pPHUHUEHT Ten.o-
[POBOAHOCTE MAaTEPUHaJOB OTpaxKAeHus, a 3aTeM paccMaTpuBaTh
KJIaKV Kak KOHCTPYKILHIO, COCTOALLYIO H3 OLHOPOJHOrO MarepuaJsa,
HMCIOIHETO HallIeHHBIH cpelnui Ko3(puuHUeHT TENJONPOBOAHOCTH.
STOT KO3(@UHeHT onpeaeasercs no dopmyne

AMvy + Av oo+ A,y
}“cp U o¥Us v ’ (25)
(T P e X

r1e Aecp— CPEIHUH KOS(MPUUHEHT TEnJONPOBOLHOCTH OrpaKAEHUd
B KKaA[m-#-epad; Ly, ke, ..— KO3(pDHUUHEHTHl TENJOHPOBOLHOCTH
OTJe/bHBIX MaTepHalioB, COCTABJSIONIUX OrpaxKaeHue; vy, Us, ...—
o0beMbl, zaHlIMaeMmble B OTpax<AeHHH OTIeJbHbBIMH MaTepHasaMHu,;
A — YHCJC MaTepHaJoB, BXOAAUWHX B OrpaxiacHue.

O6bemp OTIENBHBX MaTepPHAJOB MOXKHO OpaTh B JHOOBIX Mepax

{cobmonas TOJIBKO OAUOPOJHOCTHL HU3MepeHHsl [/ BCeX MaTepHa-
J0B), Taxk kax B (opmyJse (25) uMeloT 3HaueHHss He abCOJIOTHLIE
BeJUYNHE GOBEMOB, a HX COOTHOLLUeHHe MexxAy coboi. O6bYHO 3TH
o0beNbl EnpaxKalT B MPOLEeHTaX, MpUHHMaa ux cvmMvy 3a 1009%.

Npumep 10. Onpeneants kosdhbHiuHEHT TENNONPOBOAHOCTH K.Ialku u3 6yTO-

BOMO KAMBY HEeNPaBHALHOR (QOPMbI, CIOKEHHOH HA H3BECTKOBO-NECYaHOM pacTBOpe.
KosdduivienT TenJ0NPOBOIHOCTH KaMHA Ay=1,5, KO3 PHUHEHT TeNn/i0ONPOBOLHOCTH
pactsopa A,=0.7. OGbeM, 3aHUMaeMbli PacTBOPOM B KJafke, Uy=2309.
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O6mwem, zanuvaemblil kamueM, 6yner vi=70%. I[To dopmyre (25) noayuum:

) 1,5.70 4+ 0.,7-30 )
A 100 1,26 kxajar-u-2pao.




OOblunas KHPIHUHAS KAQAKA HA CJAOKHOM WJH  H332CTKOBOM
pacTBope npeacrassasieT coboil coelHHEHHE ABYX MAaTepilanos ¢ pas-
JUUYHBIMH KO3(PdHUHEeHTaMH TenJonpoBOAHOCTH. OG6bIUHO KIAHAKV
paccMaTpuBaIOT KAaK OJXHOPOAHBIH MaTepHas, TaK Kak II% Hee TIPH-
HUMAaeTcs cpedHuil KO3(POHIHEHT TENJONPOBOLHOCTII ¢ VU2TOM Tell-
JIONPOBOJHOCTH KHPIIMYA ¥ pacTBOpd. LECaM MBLI K.Iadiil OCTAIOTCH
HOpMAaJbHEIMH WJH HE3HAYUTEJbHO YIIUPHAIOTCH, TO PAaCHeT TAaKHX
KJIaJ0K MOXKHO BecTH mo ¢opmyae (25). Ecau XKe IJelaercs 3uauu-
TeJbHOe VIUWPEHHE IIPOLOJIbHBIX BEPTHKAJAbHBIX IBOB KIAAKU C Me-
PEeBSA3bI0 Uepe3 HECKOJbKO PSAJOB, UYTO HapylllaeT PasgoMepilyio
CTPYKTYPY KJAQJAKH, TO /JIsi pPacyerTd TePMUUYECKOTO COIDOTHBJ/IEHHS
HeoOXoZuMa pa3pesKka KJAaAKH IJIOCKOCTAMH — cHAua1a napasiic.s-
HBIMH, TIOTOM NePHeHAHKYIsIPHBIMH HalpaBJAeHHIO Tel.T0BOrO M0TOKA.

Hu B KoeM caydae HeJdb3s MOJb30BATHCH GOpMYI0il {25) na1a on-
peldenenusi kKo3p@uuueHTa TENJONPOBOAHOCTH MAaTEPHAIOB [HO pe-
IEeNType WX M3TOTOBJEHHS, HAaUpUMep AAs GeTOHOB, CILIHKATOPraHH-
KOB 4 T. M., TaK KaK B 3TOM cJyudae: 1) oObeM NOJIv4aeMOrD MaTe-
pHajta Bcerga OyZeT MeHbUIe CYMMBbl O0OBE€MOB COCTABHBIX 4HacTell;
2) 3anoJaHeHHWe NYCTOT HJIH MOp OAIMX MAaTepHAJIOB APYLUMH TDH
CMEIUMBAHNHY COCTABHBIX 4acTel H3MEHseT KO3((UUULHT TEiIonpo-
BOAHOCTH COCTABJNIOLIUX MaTepHaJsioB; 3) MPUCYTCTBIE BOALL U XH-
MHUeCKHe MPOIEeCCH NPH CXBATHIBAHWUM BAXKYHIMX BEIL2CTB B CBOIO
ouepesib OKa3biBAIOT 3HAYUTESbHOE BJIHANKE 11a KO>PPULHeHT Tern-
JIONPOBOJHOCTH HCXOZHOTO MaTepHaJja. B. stom ciayuyae onpenennrb
Ko3(pOHUHEeHT TENJONPOBOLHOCTH MaTepHasnsa MOXKHO ToJjsK2 Jabo-
PaTOPIILIM NYyTeM HJAM Ha OCHOBAHHHU €ro 00beMHOT0 BeCa.

2. PACYET TEMINEPATYPbl B OTPAXKAEHWM

JLJf OueHKH TemJIOTeXHHUYECKHX KauecTB orpaxKienis ueod0Xoau-
MO 3HaTh HE TOJbKO BEJHYHHY €ro CONPOTHBJICHHA Telionepegaue,
HO TAaKKe TeMIepaTyphl B JKO0H MJIOCKOCTH orpaxieHus fpu 3a-
JaHHBIX 3HAUeHHUAX TeMIepaTyp BO3AyXa ¢ OAHOW H C IPYrod CTO-
POHBI Orpax<ieHus. OcobenHo 60.bll0e 3HaueHue A5 Tellaorexiunye-
CKOH OIIeHKH OrpaKJAeHus HMeeT TeMIeparypa Ha ero BiyTpeHiled
TIOBCPXHOCTH, TdK KaK OHa OIpPEeAECJsACT BO3MOIKHOCTh GGpA30BalHUS
KOH/IEHCATa, YTO HEJOMYCTHMO ¢ CAHHTAPHO-TUTHEHIIUCCKOH TOUKH
apeunsi. Kpome Toro, o6pasoBanue KOHJAeHCATa MOKeT ObiTb TPH-
YUHOH INOPUYM OTHEJKH BHYTPEHHEH NOBEPXHOCTH orpaxieHua. Pac-
npejesieHHe TeMIEPaTypbl B Orpa*KAeHHH HeoOXOAUMO Taxe 3HATH
NPH pacdeTax BJIAXKHOCTHOTO pexkuMa orpaxkaeHus.

Temmeparypa BHYTpPEHHEro BO3AyXa fp A7 HEKOTOPAIX 3TaHUA
Y OMellleHU i TpuHuMaercs pasHoil B° C:

2Kunabie nomellenus, KOMHAThl AAd 3aHATHI B oémeCTBeH-

HbIX 3A@HHAX H 1p. . . 18
JKusbie noMeleHus npn pacqemou Hapyxmon TeMHepaType

Hnxe —-31° . . . . 20
Jleuebubie 3aBenenHs, IIETCKHE KO‘VIHaTb] npoue,:wpuue H np co 28
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3puTenbuble 3a74bl KHHO H TeaTpOB, ayJHTODHH, naﬁopaTo-

pHH, Gversl M Op. . . . . Co. 16
P u3KyAbTYpHBIE 3aJHi, yunnepcanbﬂue Maraauﬂbl NpoH3-

BOJACTBEHHBIE NOMEINEeHus ¥ np. . . . . Co. 15
Marasnnel 0akaJeHHbIX TOBapoB, KJIallOBbIe, npouaaoncr-

BeHHble NTOMeIleHHsl TAMKeN0ro (pH3HUecKoro Tpyma . . . 12
[TepeBs3ounrie, pasaeBaibHu, BpauyeOHble KaOHHeTHl . . . 22
OnepausionHsie, BaHHble, AYWeBHE H mp. . . . . . . . 25
MplabHble oTAedenHs B GaHgx . . . . . . . . . . . 30
[Tapuibuble oTgenenus B GaHsgx . . . . . . . . . . 40

TeMneparypsl BO3LyXa ¢ HapyxHOH CTOPOHBl OTpaKAeHHUA [y Oe-
pPyTCs paBHBIMH pPacueTHOH TeMIepaTtype NAHHOH MECTHOCTH, Onpe-
ZeJssieMOH 1@ AaHHBIM, H3JIO:KEeHHBIM B IJlaBe V.

. Ecan HapyxHasi MOBEPXHOCTb OTpaxkAEHHA HE HMeeT Hermocpel-
CTBEHHOI'0O COHPHKOCHOBEHHSI ¢ HapyXHBIM BO3AYyXOM, a BHIXOJHT
B HeoTamnJnBaeMoe noMelleHue (uyepiauyHble NEPEKPLITHSA, NEPEKPLl-
THS HaJl NOABaJaMH M T. 1.), BeJIHUYHHA [y ONpeAeasiercsi pacueToM
13 ycaoBHii TensioBoro ©OaJjaHca HeOTanJHBaeMoro MOMeLNCHHS.
DTOT pacuer HeJaeTcsi Ha OCHOBAHHH CJAEAVIOIIHX cooBpakKeHHi.

O603naunM TeMIeparypy BO3dyXa B HeOTalJHUBaeMOM IOMelle-
HAH uepe3 7y, a TEMIepaTyphl BO3AyXa B NIpHAeral0luX NOMelleHHaX,
BKJIOYAs HapPYXKHBI BO3AYX, — COOTBETCTBEHHO uepes3 fy, fy,... [lo-
BCPXHOCTH OTPaKJIe€HHH, OrpaHHUMBAIONINX HeOTaN/JIMBaeMoe IOMe-
ienne, ©603MaUYHM COOTBETCTBEHHO uyepe3 F, Fj, ... B HX Ko3bdu-
LHeHTHl Temjaonepenaun — uepes ki, Ro,... Toraa xoauuecrso Tenna,
npoxonsmero 3a 1 4 uepes Jgwboe H3 3THUX OrpaxKieHun, 6yuer co-
OTBETCTBEHHO paBHO: Q= (f;—Ix) R F); Qo= (fo—ix)kalfs v T. A

Kpome TOFO, B NOMEIIEHHE MOMKET NOCTYNaTb HAPYXHBIH MK
BHYTPEHHUM BO3AYX C TEMIepaTypoH fpos B Koouuectse W xefu, Ha
HarpeBaHHe HJH OXJaXJAEHHe KOTOPOro IO TeMmIeparypel I, nortpe-
6yeTcst Ter10 B KoJiHuecTBe Qp= (fzos—Ix) Wc, rne c¢=0,24 kxas/keX
X epal — yneJbHas TelJIOEMKOCTh BO3nyxa. B HeoransuBaeMom mo-
MellleHHH MOTYT OBITh TaKXe HCTOUHHUKH Temjaa (Tpybbl OTOINJIEHUS,
TeIJiO, BbIAEJsSIeMOe XHBOTHBIMH, OHOJIOTHYECKOE TelJo NpH XpaHe-
HUE OBOWLIEil 1 Np.), BHEIOEASIOIIHE €ro B KOJAUuecTBe Qo KKaa/4.
[Io ycroBuam Temsoporo 6anaHca cymMMa BCEX 3THX KOJHUYECTB Terl-
Ja [oaxHa ObiTh paBHa HyJio, T. €. (h—ix) R Fy+ (fo—1x) RoFa+...
+ (tpos—1Fx) WeQo=0.

Peiasn 270 ypaBHeHHe OTHOCHTENDbHO I, IOJYUUM

{ o= bhinFy - LRy Fy - tgkgFg 4« o9 - Welgos 4 Qp
kyFy - oFy + kgFg 4+ -+ We

(26)

Jra opryaa H CAYKHT AJs ONpeleseHHS TeMNepaTyphl BO3MY-
Xa B HEOTallIHBaeMblX MOMeEIeHHUX.

NMpumep 11. Onpepenutp TeMmeparypy BO3AyXa Ha yeplake Haj NepeKpH-
THEM, PaccMOTPEeHHHM B npumepe 6.
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[Tepexpritiie nMeeT KoshUUHEHT Tenonepenaun 2,=0,78. Kposasa craabHast
no ofpeinerke H3 Q0cok ceueHHeM 4X 10 c# ¢ npoMexyTKamMu Mexay uaumu 10 cm,
CuHrast TepMHYeCKOe CONDOTHB.IeHHE CTAJH paBHBIM HYJI, 1o dopmyae (17)
Oy UHM: ’

B CEYEHHH [0 CTaJH R0=O,l—{—0,05=:0,15;

B CeueHHll no AepeBAHHOH obpeLieTKe

. 0,04
Ry 0,14 (T,Té+ 0,05 = 0,417.

ITo §opyyie (22) moayuum 114 KPOBNH:

20 1 -

Ry = 0 10 = 0,22 HaH K2:6,—2—2: 4,55.
0.15 * 0,417
TlpumeM TemMneparypy BO31yXa Noj nepexpbiTHeM {,=18°C u TeMnepatvpy
HAPYKHOTO BO3ayXa fa=—41°C.

Ha | » nauepl 3RaBud HMeeM mjiomaiab yepiaudHoro nepexpbltua Fy=18 s3.

18
Kponis umeer vkion okoao 30°, nosToMy njouians Kposau Oyaer: Fy = o530° =
cos

=21 %% O6trem uepaaka 36 x5,

[TprruMan Bo3AyXooOMeH 4depgakKa C HapyXHbIM BO3JYXOM OJHOKPATHHIM.
B 4ac, noJyuydM ofbeM BO3AyXa, NOCTynamwliero Ha uepaak, pasHeld 36 #3. Ilpu
fu==—41°C o6vemubiii Bec Bo3nyxa Oyrer y=152 xe/#® u xonuyecrso ero
W=152X36=>55 xe/u.

Ha uepiaxe npoxomdtr H30MHPOBAHHbIC TpYObl BepXHeH PA3BOAKH CHCTEMBL.
OTONJeHHs, BRifesomMe Temno Qo=80 xxaa/u.

Iloxcrapnsa HaiileHHble BeJTHYHHB B (hopMyay (26), moaydanM:

18.0,78.18 — 41-4,55.21 —41-55.0,24 - 80
ly = : = —33,6°C.
’ 0,78.18 -+ 4,55-21 4- 55.0,24
I'lpu nanuuun cHera Ha KpoBJe TeMIeparypa . Oylder Bbille.

Pacyer TEMIiEpaTyphbl B OrpaxXKACHHUHU JejgaeTcss Ha OCHOBAHUH

cAedyIOHInX coo0paXKeHul.
KonnyectBo Tenaa, npoxoasuero 3a 1 4 yepes 1 m? orpaxaenus,

tp — Iy
Q:‘:BR 3 (a)'
o

rae {p—ig— PA3HOCTL TeMIlepaTyp BHYTpPEHHEr0 H Hapy:KHOTO BO3-
oyxa.

Konnuectso Tensia, BocnpunuMaeMoro 1 m? pHyTpeHHel nosepx-
HOCTH orpaxienns sa | 4,

tB_ 2
QB: Qg (ta — Tu.) - _']é—r“ ’ (6)

The Tp — TeMIeparypa BHYTPellell MOBEPXHOCTH OrpayKAeHHUs.

B ycnoBuax crauHonapHoOro TelJoBOTO MoToKa BelHuuHa Q mod-
ZKHa OBITb paBHa Be.HuYHHEe (Jp, C1e/0BATENbHO, U3 YpaBHeHHYU (a)
u (6) moayyum:

ly —ty  tg—Ts

’

Ry Rg
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OTKYyZa
te — Ly
Ry

Ty = lg — R,. (27)
Jta hopMyaa CAYXKHUT LSl ONPeleIeHs TeMIepaTypbl BHyTpeH-
Hell NOBEPXHOCTH OrparkKAaeHus.
Ha ocHoBaHuM pacCy:KAEHHH, aHAJOIHYHLIX NOPEALIIVIIeMY, IIO-
JVURM IJ8 TeMTepatypsl JI00ro caod orpamkienus CIeny IOTILY 10
cpop\w:fv

| —
Tn:ta""n Z‘H

(Ra ‘TL En——i R): (28)

0

rie T, — TeMmIepartypa HA BHYTPCHHEH NOBEPXHOCTH #-T0 CJ0§ OF-
pamIeHus, CYHTAd HYMEPAUHIO CJOEeB OT BHVTDEHHEH [0BePXHOCTH
arpaxjaenusl; Zn—; R-—cyMma TepMHUeCKHX COMpPOTHBJARHHI n— ]
NIEPBLIX CJOEB OrpakIeHus.

IToabaysce popmydqol (28), MOKHO BBEIUHCIHUTE TEMIIEPATYPHl 1A
TpaHullax BCeX CJOeB oOrpaxkAeHuA. BuyTpu c¢10s, COCTOALLEro 13
OAHOrO MarepHaJ/a, H3MEHEHHe TemIepatyvpbl OyAeT {1300PaKeHo
npsaMOil JIMHHEH. B CJI0uCTOM OTpakJIeHuH TeMIepaTypHas JaHuHug
SyneT MpEeACTaBJIATL JOMAHYIO, NPUYeM TaJeHue TeMuepatyps Ov-
Jet 6oJlee HHTEHCHUBHBIM B CJI051X, ¥ KOTOPBIX MaTepuaJs IMeeT MeHb-
KA Koacp(bnunem" TN TONPOBOAHOCTH, If \MeHEe HHTEHCHBHBIM B €.10-
X ¢ 00JbIWNHM KO3DDHIHUEHTOM TENJIONPOBOIHOCTH.

[Tpumep 12. Paccuutarb pacnpefeneHue TEMOEDaTVRBl B HaPVKHOH CTEHOBOHA

7ane’yu, pacCMOTPeHHOU B npuMepe 5.

ITpumeM TeMnepaTypy BHYTpPeHHero Bo3ayxa f»=18°C n napyxs#oro Bo3iyxa
3g=-—31°C. Tak kKaK TeMIepaTypHHIA mepenaix AT B KaxAOM CJI0e OTpPaMIeHHRA
TIPONOPUHOHANEH ero TEePMHUECKOMY CONpPOTHRIeHH:s K, pasHOCTs TeMNepaTtyp
BHYTPEHHEr0 U HAPYXHOIO BO3SAYXA [p—I;==49° pzcnpeeaseM nporoduionaIeio
TEPMHUECKHM COMPOTHBACHUSM CJ0€B.

Pacuer pacrnonaraeM cieayoiuM o6pasom:
Ry -=0,133;, Ar, -3,6;
Ry = 0,057, At; 1,6
R, — 0,577, Az, -16,1;

T, 18 —3.6 - 14,4°C
T, - 14,4—1.6 -12,8C

T3 - 12,8—16,1 - —3.5°C
Rs 20,917; AT3'125,5;

Ty T -—-3,3 __25’5 — —23.89(:
R, =0,020; Av, 0.8 ‘

Ty L"_:"*28~8“’O,8¥‘:—‘2@,67(?

R, == 0,050; AT, 1,4

RO R 1,763, tB — fH = 49° C

I'paduk HaMeneHus TeMIepatypel B NaHean (puc. !3) IOKaselBacT. yTo Hanbo-
i€e HHTEeHCHBHOE NajeHde TeMNepaTypsl NPOHCXORMT B CJ10e MHUePAAOBATHBIX
aant  (A=0,06), a namMenee WuHTeHCHBHOe B G&KTVpHHX c108k (A==14}.
IlrockocTb ¢ HYJeBOH TremMnepaTypoll Haxoaurcs » $uCpoante Ha pPacCTOSIHUU
15 st OT MUHePaJTOBATHLIX IJIHT.
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[lo dopmy.1e (28) MOKHO I€NOCPEACTBEHHO ONpPeAENHTh TeMIepPaTypy Ha rpa-
HAlle JI060TO €051 OrpaiAeHHd, HanpuMep TeMIlepaTypa B MJIOCKOCTH NPHMBIKAHUS
dubpoanTa K MHHEpPANTOBATHLIM ILIHTAM 6yAeT:

49
Ty = 18 — —= (0,133 -+ 0,057 4 0,577) = —3,3°C.
1,763
Gopayaa (27) noxasbiBaeT, UTO NPH JalHOH pasliOCTH TeMme-
paTyp BHYTPEHHEro U HapyzKHOTO BO3AyXa TeMIlepaTypa BHYTpeEHIlieH
NOBEePXHOCTH OvieT 3aBHCETL

OT BEJHYHHbI CONPOTHBJEHHUS ! 2z 3 4
TenJonepefaye OrpaieHis 14,4", Sq ) %ﬁn

HYHI - 412,87 4 1) ,
Ry H OT BeJIIYHHBL COMPOTHE tp=18°| TR (/58" '] ;/

JeHHsA TeITOBOCHPHATHIO Ry
Yy BHYTpeHHell MOBepXHOCTH,
Ecau Ha BeINUHMHY TeN.I0BOTO
[IOTOKA uepe3 orpaxaeHie se-
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auuiHa Ry He OKa3biBaeT Ci- % ;.:..:;“ ]
[HECTBEHHOTO  BJIHANUA, 110- B s W /‘f//
CKOJbKY OHa MaJa CpaBHH- ’ "::::::: “/
TeJIbHO ¢ Rg, TO Ha TeMmnepa- B350
TVPY BIYTPEHHEH IIOBEPXHO- /#?/
CTH OFPaxKJ€HUf BeIHUYHHA ///,? 9908,
R, Bauser sHayutenasiio, [1pu oo A 20::
pacuere CONPOTHBAEHHUS Tell- 5 5]
Jonepenade  vBeJaHdeHne Ry 5859
VBEIMYHBAET U 3Hauelne R, 2%
[pH ONpeieIeHHH Tg, HA0OO- sl

‘ 5858
por, Goablioe 3naueHne Ry %% -
OKasblBaeTcst HeOJaronpus- Puc. 13. MaMmeHenue TeMnepaTypbl
HbIM KaK INOHHXAalllee TeM- (8 °C) B HapyxXHO[ CTEHOBOH MaHesH
HePaTyp}" BHYTPeHHefT 110- ! — BuyTpenHBEll dakTypublfl cnoil; 2—-budpo-
BEPXHOCTH OrpaKAeHHA. To- JHT, § — MHHepaJoBaTHbIe IJNHTH; 4—HaDVHK-

HBIH G aKTYpHBIA CJIOH
3TOMY IIpH onpeneJeHun TeM-

HepaTypbl BHYTpeHHel  I10-
BeDXHOCTH OTpaxJaeHus c.1eiver 6parb Ooaee TOUuHblE 3HAUEHHA BE-
JHYMHBL K.

151 NOBBIUIEHHA TeMIepaTypbl BHYTPEHHEN MOBEPXHOCTH OTpazxK-
AEeHHsI MOKHO yBeJHYHBaTh 3HAYeHHe R, MJIA YMEHbLIATh 3HAYCHUR
R Beanuiina Ry 3aBHCHT OT CKOPOCTH J[ABHXKEHHSI BO3JAyXa OKOJC
MOBEePXHOCTH OTpaxjeHHst, vMelbllasaCh C YBeJHYeHHeM 3TOH CKO-
pPOCTH.

[ToaToyy pacnoJgozkeHnne B HHKHEH YacTH HAPYXKHBIX CTeH OTO-
IHTeAbHBIX NTPHOOPOB (ropAdHX TPYO) NOBBILIAET TEMIIepPATYpPy BHYT-
peHHell TMOBEPXHOCTH CTeHbl. ¥CTAHOBKA BEHTUJATOPOB B BUTPHHAX
MarasvHoB L7151 TOTO, YTOOBl CTEKJAa He 3aMep3aJju WM He OTIoTeRa-
711, OCHOBaHa TaKxKe Ka 3HAYUTEJbHOM YMEHbUIEHHH BeJHUHIB Rj
1i3-3a YCH.JIEHHOTO JABHKEHHA BO3LYyXa.

PaccranoBka mvededyn HeNOCPeACTBEHHO OKOJO HAapPYAHBIX CTEH
3aTPYAHSET UHPKYAALIM BO3AyXa OKOJO HX BHYTPEHHUX INOBEpPXHO-
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CTell, 4 TaKKe yMeHbIIaeT H3JyUyeHHE Temjia Ha 3aropoxeuHbie Me-
6eJ1bI0 YaCTH CTEH, 4TO SIBJSIETCS NMPHUYMHOH NOHHKEHHSA TeMIlepary-
Pbl Ha MOBEPXHOCTH CTEHEL. JTO B CBOIO Ouepellb BhI3bIBACT [OABJIE-
HHe CBIPOCTH H IIJIECeHU Ha CTeHax.

MCTOUHHKM HMHTEHCHBHOT'O TEIJIOBOTO H3JyueHHs, OO0.1ydaloniue
BHYTPEHHIOIO MOBEPXHOCTb OrpaKAeHHS, TaK:xKe IMOBBIIAIOT TeMlle-
paTypy 3Toil NOBEepXHOCTH. I1pn 3naunTe bHON MHTEHCHBHOCTH 3TOI0

Ie’, \w%/
T 7
|
i

'Z"
Ny

; 7
f\\\\ 7
ZN\\N o

oA

NS

Rg {Rel
|

tH

RN
N

-t

-

Puc. 14. I'padguueckni MeToa pacue-
Ta TEMIEpaTypbl B OrpaxIeHHH

Puc. 15. I'paduueckuir pacuer pac-
npenenends temnepatypsl (B °C)

B YEpHLAUYHOM [EPEKPHITHH >
I — xenesoberonRad namura; 2 — KepaMaH-

ToBag 3acrmka: J— H3BCCTKOBO-iccyaHasd
CTAXKa

H3Jy4eHHS BEJIHUYHMHA Ty MOXKET 0Kas3aTbCsl JazKe BhbIIE TeMIlepaTy-
pbl BHYTpEHHEro Bo3Ayxa. PacueT TemnepaTtypsl BHYTPEHHEH [TOBEpX-
HOCTH OTPazKJEeHHH C YUETOM HM3JYUYCHHS H3J0XKEH HUXKeE.

IIpn MHOrocJoiHbIX OorpazAeHHusiX ObiBaeT yAOOHO 1.1A omnpene-
JleHusd TeMIlepaTyphbl B OIDaKJACHHUH NOJL30BaThCA TpPAQUUYCCKHM Me-
TonOM. MeTon 3akawuaercs B caefytouiem. [lo ropusoHTanbHOR OCH,
COOTBETCTBYIOLLEH HYJEeBOH TeMmIlepaType, OTKJIaAbIBAOT MOC/J1e10Ba-
TeJLHO B HEKOTOPOM MacliTabe Bce TepMUUECKHE CONPOTHB.ICHHSA, Ha-
YHHas ¢ Ry 1 KOHUasg Ry, TaK 4YTO CyMMa BCEX OTPE3KOB 1aeT B TOM
Ke wMmacwmrabe BEJHYHHY CONPOTHBJEHHS  Temjaoneperaue Ry
(prc. 14). Yepes nosyueHHble TOUKY NPOBOAAT BEPTHKAAbHbIE JHHUH
H Ha KpPaWHUX BePTHUKAJfX OTKJIAIBLIBAKOT C OMHOH CTOPOHBI (y OT-
pesKa, COOTBETCTByIOUlero Rz) B HEKOTOPOM Macurtade OTpesox,
COOTBETCTBYIOLIHH TeMIlepaType BHYTpeHHero Bo3Ayxa fs. a ¢ APyro#
CTOpPOHEL (y OTpe3ka, cooTBercTBYMOIlero Ry) B TOM Xe macuirtate
OTPE30K, COOTBETCTBYIOLHMH HAPYXKHOHN Temnepartype f.

ITosokHTeIBHble TeMNepaTypbl OTKJI4AbIBAIOT BBEPX OT FOPH30H-
TaJbHOK OCH, & OTPHLATeJNbibie — BHH3. [loayyeHHbIe TOUKH fs H Ty
COEUHAIOT NPAMOH JuHHeNd. TOUKH nepeceyeHnst 3TOH NPAMOH C ¢o-
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OTBETCTBYIOIIMMH BEPTHKAIbLHBIMU JHHHAMHE JAalOT IpaHHUUBl OTpe3-
KOB, BbIpayKamUIUX BEJIHYHHBI TeMIlepaTyp Ha I'paHHiax CJaoeB Or-
paxueHus.

I'paduueckuit Meton ocHoBaH Ha cjaenviouieM. KosauuecTBo Tem-
Ja, MPoXoasulero yepes Jwboil 7n-i ¢JI0H orpaxkaIeHus, Bblpaxaercs
dhopmyVv.I0ii

T T
Q= ,_n__k_gji = tgp.
n

Tax Kak TenJoBOH NMOTOX, NPOXOAAIMHA uepe3 orpazjeHue, OJHu-
HAKOB IO BEJHWYHHE B JIOOOM CJI0€ OrpaxKACHUS, OTHOLIEHHE, CTOfA-
Liee B NPAaBOH YacTH MOJYY4EHHOr0 pPaBCHCTBA, OyAeT MOCTOSAHHLIM
nasa moboro caos. 2to oTHouleHne (cM. puc. 14) mpexcrasJasieT co-
Goli TaHTeHC yrJla HAKJOHZ TEMIEPaTypHOH JIMHHM K TOPH30HTAJH
(yroa B). CaenoBaTelbHO, B NMOCTPOEHHH, NOKA3aHHOM Ha puc. 14,
VKJIOH TeMnepaTypHOH JHHHHU AOJ:KeH ObiTb OJHHAKOB B J10G0H TOY-
kKe. TIpn nepeHoce TeMmepaTypHOH JIMHHHM Ha YepPTEK KOHCTPYKLHH
VKJIOH yXe He OyleT OJWHAKOBBIM, TaK KaK ODH30HTAJbHbLIE pa3Me-
pul OyoyT BEIpaxaTtbcs 34ech He B Macuuitabe TepMUUYECKHX COIpPO-
THBJIEHHH CJ0eB, a B Macurabe uX TOJLMH. 30eChb TeMIepaTypHas
JHHAA OyleT NMpeACTaB/JATh JOMaHYIO JHHUIO, HAKJIOH KOTOpPOH Oy-
AeT O6OJBLIMM B CJOAX C MaTepHaJOM, UMEIIIUM MeHbllee 3Ha4e-
HHE A, 1 HAaO6OpOT.

Ha puc. 15 npuBened rpaduyecKuil pacuet pacrnpeieseHus TeM-
nepatypbl B 4epAadHOM NEPEKPLITUH, PAaCCMOTPEHHOM B mpumepe 6
HPH ZBZIBOC H ZLH=——34OC.

Ecau B orpaxaenun HapylleHd OJHOPOJAHOCTH MaTepHaJsa B Ha-
lipaBJeHHH, NapanieJbHOM U TIepHEeHIUKYJAPHOM IIOTOKY Tellla, TO
TOYHOE NOCTpPOCHHe JHHHHU NaZeHHA TeMIepaTyphbl B HEH HEBO3MOXK-
HO BCJEACTBHE TOTO, UYTC B OJHOH H TOH K€ IJIOCKOCTH CTEHEI TeMTe-
paTypa OKa3bIBAETCsl HEe NOCTOAHHON, a OyIeT U3MeHAThCH B Pas/any-
HbpIX ee Toukax. [103TOMYy Nnpu NOCTPOCHHH TeMIepaTypHOU JIHHHH
B CTeHE B 3TOM CJydade OTpAHUYHBAIOTCA BBIUMCJACHHEM HEKOTOPBIX
CpeJHUX TeMIepaTryp Ha IPaHULaX OTACJbHBIX CJA0€B CTEeHHl 11O Tep-
MHYECKUM CONPOTUBJCHUAM, NOJYYCHHBIM pa3peskoi ee NIoCKOoCTHA-
MH, TepPHelJUKyJASpHBIMHA HanpaBJeHHI0 TEIIOBOrO IOTOKA.

3. PACHYET TEMNEPATYPbl BHYTPEHHEW NOBEPXHOCTM OrPAMAEHUSA
NPU UHTEHCMBHOM MINYUYEHUMU

Ilpu omnpenenenuyu TeMOepaTypbsl BHYTPeHHEH NOBEPXHOCTH OT-
paxjaeHus no ¢gopmyae (27) BeJHuHHA ee MOJy4aeTcsl Bcerja MeHb-
e TeMIepaTypbl BHYTPEHHEr0 BO3AyXa. JTO SABJACTCSH CJAEACTBHEM
TOTO, UTO TIPU BHIYUCJIEHUU BeJuuuun Ry, Bxoasuleit B popmyay (27),
TeMliepaTypa MOBEPXHOCTEH, H3JIyJallIUX TEJA0, IPUHIMAaeTCs paB-
HOH TeMIepaType BHYTpPeHHEro BO3Ayxa. LEc/iM NpPOTUB BHYTpeHHEH
IIOBEPXHOCTH OrpaxJeHdus HaXOIHTCSl TOBEePXHOCThb, TeMIlepartypa
KOTOPOIl 3HAUMUTENbHO BBIlIE TeMIepaTypbl BHYTPEHHEro BO3/yXa,
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TO TeMIepaTtypa mOBEPXHOCTH OTpakKJAE€HHA MOZKET 0KAa3A4aTbCd BblIIE

TeMIepaTypsl BO3LyXa B NOMELIEHHH B Pe€3y.JbTarTe H3JIVUeHus Ten-

Ja Harpetoli MOBEPXHOCTbIO. DTO 4acTo HadM0AaeTcs B TNPOMBILI-
JeHHBIX 3JaHMfAX, UMEIIUUX arperartbl, BLILEIslOIIHE B flOMelleHHe
3HAYHTEJbIIOE KOJHUECTBO JVYHUCTOTO Tellla (Iledd, CYUILIbHble Oa-
paGanbl ¥ T. I.). B KauecTBe NpHMepa MOKHO NPHBECTIH C.Iyday MH-
TEHCHUBHOTO HarpeBa JepeBSHHOTO CBOJA-000J0YKH Hal CTEKJON.Ta-
BHJABLHON NEeYbl0 ONHOro u3 cTexkogabHbX 3aBojgoB bCCP. Temmepary-
pa HAPY:KHOH TOBEPXHOCTH CBOJA CTEK.JIOMIABH/ABHOIL nedn Oblia

L L?&[ 00:’_3
>
“\ o \ 7\
‘2, A\ N . \
P N ( ~ Punc. 16, Howme-
rets ! G N NG rpanMa LI ornpe-
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e
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2L,

okoao 250—300°C. B pesyabTaTe HHTEHCHBIOTO H3JAYUCHHS Tem.la
3TOH NOBEPXHOCTBIO Ha BHYTPEHHEH NOBEPXNIOCTH CBO1&-000J04KH
JazKe B 3uMiee BpeMs Temnepatrypa jgocruraraa 80°C. Taxast Bwico-
Kasi TeMIepaTypa IOBEPXHOCTH [JepPeBIHHOIO NOKPHLITHS HNpHBE.IA
K upe3MepHOMY BLICHIXaHHIO lepeBa H Obl1a ofnacia B II0KapHOM OT-
HolleHun. Ecau Obl OpPU OPOEKTHUPOBAHUM CBOAA-O00J0YKH HEJ
rmeyblo OBlJ1A yYT€Ha TeMIepaTtypa ero rnoBePXHOCTH, TO. BEPOATHO,
MpHUJIOCHL Obl OTKA3aTbC OT MPHUMEHEUHs jepeBa B Takol KOHCT-
DYKUHA HJAX HOPUHATH Mepbl AJsA NOHHMIKEHHS TeMIepaTtypbl CBOIA
Neyy NyTeM HaHeCEeHMs Ha Hero TeMJIOBOH H30I41uu 1.

Onpenenaenne teMmnepaTtypbl BHYTPEHHEH TNOBEPXHOCTH OrpazK.ie-
HUF C y4eTOM TEIJIOBOTO H3JAYUYCHHS T03BOISET HPHUATb CAEAVIO-
[IHE Mephl:

) ecny IPHUMEHSAOTCS CropaeMble OFpazkIeHHs M TeMIiepaTypa
X NTOBEPXHOCTH MOXKeT 6bITh BBICOKOH, YCTpauBaeTcs 3alluTa UX OT
BO3TOpalud WM NPOH3BOJAUTCH 3aMeHa lecropaemMblyil KOHCTPYK-
UHAMH;

2) BeJWYMHA CONPOTHBJGHMS TeIJoOllepelaue orpakieHus R,
NpH BBICOKOH TeMIepaTrype BHYTPelHeH NOBEPXHOCTH MOXeT OhiTh
311QUNTe b0 CHHXKena.

I B nacrositiee BpeMsi CBOALI-OGOJMOUKH, JKCIIYATHDPYEMDIE B TAKINX VCIAOBUSX,
06LINHO BLITOJHSIOTCH M3 XKenesoberolra.
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Has oBVX NPOH3BOILHO PACIOJOXNEHHBIX TNOBEPXHOCTEH, HAIEHO-
[{MX KOHEuHble paszMepbl, KOJHUECTBO Temna (), meperaBaeMOro H3-
JVYEHHEeM OT OJHOH TMOBEepPXHOCTH K APYIFOH B TedyeHWhe 1 4, ompeie-
Jdercd no ¢opmyna (7) 1 (7a). Pacuer Tens000MeHa U3Jyuellen:
no 3THM (GOpMyJaM CBOIUTCH K ONpPEIEeJeHHI0 BeJIHYHH Ko3(hdu-
[MHEHTOB VIJOBOTO H3/Jv4eHHs . TaMm ke ObLIO JHaHO ONHCaHie rpa-
dhuyeckoro crnocofa onpeeaelinsg BEJUUHHBL ).

3anaua onpeleseHns BeJTHUHIIBl YIIOBOro KosdQuileHTa 13ay-
YeHHs 3HAUHTEILHO VIIPOLIACTCH, €CJH TeJeCHbIH YToJ, NOJ KOTOPbIM
5IeMeHT dF «BHAMT» 13JVUalOLIyK TOBEPXHOCTb, B IllepeceueHlH
¢ TIOBEPXHOCTBIO, IapadiesabHol 3JeMeHTy dF, o6pasyer QHIVDY,
COCTOSLUYIO N3 NPAMOVIOJbHHKOB. B 3TOM ciyuae BeJHUMHA VI.IO-
BOro Ko3(@uuuenta u3.JIVv4eHHUsT JIETKO ONpeLEIseTCs MO HOMOIpal -
me (puc. 16), 3aumcrBoBauHo#l u3 [19]. Homorpamma naer meau-
YMHBL \p IS H3JYUEHHs MexAYy 3JeMelTOM NoBepxHoctH dF 1 mna-
paJgaesblbIM €My [OPAMOVIOJbHHKOM, Uepe3 OJIHY H3 BepuHH
KOTOPOTO NPOXOJHUT HOpPMaA.Ib K moBepxHocTH saementa dF. [lo ocsaa
HOMOTpaMMbl OTJIOZKEHBI OTHOIIEHHS paccTosiuusl 3JjevMeHta dF ot
OBEPXHOCTH NPSIMOVIOJIbHHKA K ero cropoHam D/Ly w D/L,. Psan
KDUBLIX IaeT COOTBETCTBYIOIIME BeJUUUHB . [0 HOMOTpamMMe MOK-
HO ONpedeJuTb BEIHYHHBI 1 JJs JI000T0 DPacloNOXKeHHA MPANO-
VTOJbHHKA 10 OTHOLIEHHIO K 3JeMeHTYy dF, eciy mepeceueHue Te.ec-
IOTO yIJa, MOJM KOTOPHIM 3.1eMeHT dF BUAMT 3TOT NPSAMOYTOJbHHK,
C ILUIOCKOCTBIO, MapaJie]bpHoll eMy, ofpasyeT TakKe NPAMOVIO.Ib-
HiK. B 3TOM cayuae No/VUEeHHBIM MPAMOYTOJLHHKOM MOXKHO 3aMe-
HHTh H3JYYaINIYI0 NIGBEPXHOCTb U Pa3BbUThb ero Ha OTAeJbHble Npf-
MOVFTOJBHUKH TakKuM 00pasoM, uTobbl uepe3 OAHY H3 HX BEpPUIUH
MPOXOANIa HOpMaJb K s1eMedTy dF. Muoraga asas 3Toro NPUXOIUTCH
BBOAUTL ACINOJHHTEIblIble NPAMOYroJbHUKH. [IpHMep noab3oBaHus
HoMorpaMMon puc. 16 npuseien B rnpumepe 13. Ilpumenas onucas-
HbIH METOJL K BBIYUCJIEHHIO TEeMIEpaTypbl BIIyTpeliHed NOBEPXHOCTH
OTpa¥XKIeHns, AJs 00Jeryedns pacuyeToB jJesaeM CJIeAVIOUIde Jomnv-
ulenus.

1. Tax kak OOJNBIUUHCTBO CTPOUTEJABHBEIX MaTepHaJoB HMeeT I10-
CTATOYHO BHICOKHe Ko3hduuueHTh uaaydenus (oxoqao 90% wusavuye-
s abCoOJdI0OTHO YEepHOro Teta), MOKIIO IpeHebpeub OTpaKeHHe)
HMU JVYHCTOTO TemJa H pPaccMaTpPUBAThL TOJIbKO II€PBHUHOE IOTI0-
1eHne TeiTa KaxJa0H [GBEPXHOCTHIO.

2. Kponme H3ayyenyss Me:KJAV TOBEPXHOCTBIO OTpaxKIeHHUS H IIO-
BEPXHOCTBI TEMJIOBOTO arperara CylUIeCTBVeT TaKiKe H3JayvueHHue
MEZKY TOBEPXHOCTBIO OTPAXKICHHS W BHYTPEHHWUMH IOBEPXHOCTAMY
APVIUX OrpaKaeHuli 1aHHOTO nomeuleHus. IJas ynpolueHiis pacue-
TOB NIIpHHHMAaeM TeMIepaTypbl 3THX IIOBEPXHOCTEH PaBUBIMI TeMIe-
paType BO3AyXa B [IOMEUIeHHH.

Ha ocuoBanum u3710KEHHOTO TeMIIeDAaTVPV BHYTPEHHEH TOBepx-
HOCTH HapyKHOTO OrparkjeHHs omnpelesded M3 VCJAOBHS TenJdoBOTG
Gagalica MTaHHOTO V4acTKa OTpa’KIeHus, OTHOCS BCE PACUeTH! K 3Je-
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MeHTy dF TIOBePXHOCTH orpaxkKiaenus, 1. e. T,=1,+273, rie 15—
TeMIlepaTypa BHYTpEHIIEH NMOBEPXHOCTH B epad.

Ko/nuecTBo Tensa, M0JyyaeMOro H3JyyeHHeM BHYTPEHHEH Mo-
BEDXHOCTH OrpaxKjelius OT TOBepXHOCTel arperara, 1o ¢opmy.e

(7 a) Oyper:
CCa [ Ta\ _ [ Tops
&= 5\ (e) — (ol | wer @

rae T,— abconioTHas TeMmiepatypa MNOBepxHOCTH arperara B °K;
\p — YIJA0BOI KOPPUIHMEHT HIJIYUEHHsT 3.1eMeHTa I0OBEPXHOCTH Or-
pazxKiaeHuss ¥ arperara.

Koangectso tensa, noJyuaeMoro IOBEPXHOCTBIO Orpax1eHns H3-
JyueHHeM OT JPYTHX JOBEPXHOCTeH HLaHHOro noMelleHHs, 110 ¢op-
myJae (7 a) 6yper:

Q=22 () (i) |0 —waF (6)

c, L\100, 100

rae I'p=1,+273° — temneparypa nosepxiiocteli noneluenns B K,
npuisiTad paBHOH aOCOJIIOTHOH TeMIEpaType BHYTPECHHEro BO3AYXaA,
(1—y) — yrnoBoit Ko3(pdpULLIHEHT U3IYUEHHS 3JeMEeHTa MOBCPXHOCTH
OrpaxJeHus1 U NoBepXHocTed moMenlenus'; C;— xoadhuunent us-
JIYUeHHsI MOBEPXHOCTEN MOMEUIEHHUS.

KosiuuecTBo Tensa, MOJYYaeMOro TMOBEPXHOCTBIO OTPaxXAcHUA
KOHBeKIHel OT BHYTPeHHero Bosnyxa, 6yuer:

Qs =(Tg—T,) o dF, (B)

T/ie o, — Ko3bhduumeuT nepenaun Tefaa Koupekudeii, onpepende-
Mo no dopwmyJae (19).
KonnuectBo Telna, noaydaemMoro (OTAaBAeMOro) BHYTpPeHHeH
IIOBEPXHOCTLIO OTpaskKJAEeHHUsT OT HapyKIOro Bo3ayxa, Ovier:

Qs = IR_T.EL dF nm Q, = (Ta—T )k dF, (r)
rie Tu=1,+273 — remneparypa gapy:xuoro sosnyxa B °K;
R — K03(ppUIHEeHT llepefauy TenJa OT BHYTPeHHEeH mo-
R4 Ry

BEPXHOCTH OFpazKHelnus K HAPYKHOMY BO3IAVXY.
M3 ycaoBus tensoBoro GasaHca CyMila 3THX KOJHUECTB Tellia
ToJKHa ObITh paBHa HyJ10, T. e. Q14 Q-+ Q-+ Q,=0.
Iloacrasisa snauenus Q u3 ypasHenuit (a), (6), (B) u (r)u co-
Kpaltas Ha df, nogyunM:

iy [(.L\f _ ( T, \)4} P - C1Cs l'fﬂy —
A 100 e, |00/

— I/L‘ 34] (1 - ‘P) (TB T T\) Uy ‘J— (TH T Tt) R=

I Tlpu OTCYTCTBHM TCIJIOBOTO arperata »ToT Koshduldent Obi1 Onl  paren
¢/TULHLe.
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MOCJAC COOTELTCTBYIONINX NpeobpasoBalinii noJydYnM VpaBleHHe A3
BLIUNCTEHHS T
r G, C,C
; 2 | 1%-3
v S (I )T, =
e U ‘P}(ltm) ( )

~ 0
¥ Co 100) S 1p)(

p—

ool FoTa kR T (29)

Mparnerie (29) MOXKHO HECKOJAbKO YIPOCTUTh, €CJAH MPEAIoNo-
HKUTh Kosd (f‘mh reuthl naayuennd Cy=Cqo=C3=4,45, TorAa

CiC; _ CCy  4,45.4,45

C, C, 4,96

it ypaBueHue (29) npumer BUI:

(100) + (k4 o) T = 4 ) +

41— () +oaTs+# T

BennunHa oy, BXoasiuias B ypaBHe-
Hua (29) u (29a), 3aBUCUT OT PaA3HOCTH
temnepatyp AT=Tz—7T, u onpenenser-
cst o popmyae (19). Tax kak B Hauaze
pacuera 3Ta pa3HOCTb ObIBaeT HEH3BECT-
Ha, TO BEJHUYHHY oy 6epyT OpPHEHTHPO-
BOYHO, a MOCJe Olipelne]eilns 3Haue-
HUA T, TPOBepsAIOT MNPaBUABHOCTL Bbl-
OpaHHOW BEJHYHHHI Clr.

YpaBuenne (29a) saBjasiercs ypaBHe-
HHeM 4-II cTelleHW OTHOCHTE/IbHO HeH3Be-
CTHOH BeJHYHHBI 1. [ peuienus 31oro
Duc. 18, Msayuesne or mewn  YPaBHEHHS Ha puc. 17 nama HOMOTpan-
wa nomepxnoctp Hapyxuoln  Ma. [Jo ropHsoHTaJbHOH OCH HOMOIpaM-

CTEnD Mbl OTJOMKEHBl 3HAYCHHS BbIpaXKeHus,
Q — EePTHKeTdbHEE paspes; cTOoANIEIO B HpaBOﬁ JacTH ypaBHeHPIF{
€ —nnan (29a), a no BepTHKAJBLHOH — 3HAUEHHS

UCKOMOH TeMIepaTypel Tx M COOTBETCT-
BEHHO Te P51 KPHUBLIX, llaHECEHHBIX Ha HOMOT'pPaMMe, COOTBETCTBY-
€T PASNNUHLIN 3HAYEMHAM BeJHYHH k'4-ou. IlosbsoBanme HOMO-
rpaMMoli sicHo 13 puc. 17, a TaxyKe NPUBEIEHO B CJACAYIOIEM YHCJIO-
BOM TIpHMeEDeE.

NMpumep 13. B nexe HanpoTuB HAPYXKHON KUDNHYHONW CTeHbl ToawmHOH# B 1/
KHPNHYA PACNOIcKeHa Neub A8 TepMuuecKol o6pafoTKH MeTaNNH4YeCKUX H3Aeaui.
Pasmepst neud 1 ee PACIONQKEHUE N0 OTHOIIEHWIO K CTeHe NoKadaHul Ha puc. 18.
[loBepxHOCTL neun uMeeT TeMuepatypy fa=90° C. Temneparypa Bo3gyxa B pabo-
yell 30He nexa f;=22°C, TeMnepaTtypa HapyxHoro Bo3nyxa {s=—20° C. Ompeje-
JUTh TeMNeparypy BHYTPeHHeld MOBEPXHOCTH CTelbw Ha BhicoTe 17 m o1 noaa.
1) npoTHE CepeANHB NEYH H 2) HA PACCTOAHHH 4 M OT NMepBOH TOYKH.
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Has crenm B 1o KHpIHua nMeeM:

R4 Ry = % + 0,056 =0,59 u k&' = 0—1—5—9 =1,7 kkaa/a>-4.2pag,
naa t; =90°C:
T, = 90 273 — 363° K; (%)Y = (99%622)4 = 173,6;
nna ts=22°C:
T, 4 22 £ 273 \4 -
Ty = 224 273 = 295° K; (_1—6(3) - (T) = 75,7,

T, — 273 — 20 = 253 K.

Touka I TlpuMeM OpHEHTHPOBOUYHO BeJHURHY Ux==23,0.

Jlasi onpelefeHHsi YIVIOBOTO KO3Q@dHLHEHTA M3JIyueHHA P TIPOBOAHM 4yep:3
Touky / HOpMa/ab K MOBEPXHOCTH CTeHnl (puc. 18), KoTopasd mepeceKieTest ¢ NOBepX-
HOCTBIO Ne4H B Touke d, ABJAAWOIENCH LEHTPOM 3TOH NMOBEPXHOCTH. BepTURaNbHOM
1 TOPH3OHTAJbHOH JHHUSIMH, NMPOXOASIIMMH uepe3 5Ty TOUKY, Pa3GuBaeM HOBEpPX-
HOCThL TEYH HA ueThlpe PABHBIX NPAMOYroJbHHKa pasMepoM 2,25X1.7 4, nmpuued
HOPMAJh NPOXOAKT depe3d MX 0Oy BepumiMHY. BoiynciisieM OTHOUeHus:

D 2

[To HoMorpamme puc. 16 HaxoIuM ANA KaXKI0T0 npsimoyroabHiuxd P==0,135,
a 145 Bcelt moBepxuoctn P=0,135-4=0,54.
ITo ypasHeHHoo (292) moayumm:

T 4

A (1_6%) (1,7 +3,6) T, = 4.0,54-173,6 - 4 (1 — 0,54) 75.7 +-
4 3,6.295 L 1,7.253,

OTKYyla

T\4
4 (-) 1 5.3, = 2006.
100

[To nomorpamme puc. 17 Ha ropu3oHTanbHON OCH HaXOANM TOUYKY, COOTBET-
CTBYIOLIYIO BeJHYMHe TIPABON uyacTH ypaBHeHHdA, T. e. 2006; or 3Toft TOYKM ABH-
raeMcsi o BepTHKAIU [0 [epeceyeHHs C KPHBOH, COOTBETCTBYIOlRfl BeJHuHue
kR'-Fox==>5,3. IIpoBoguv M3 NMONYUEHHO!l TOUKH IepeceyeHHUs] TOPHIOHTAILHYID JIH-
HHIO, IO KOTOPOYl Ha BepTHKANbHOfl OCH HOMOrPAMMEI HAXOAHM HEeNOoCPeICTBEHHD
TEMNepaTypy BHYTDeHHEH NMOBEPXHOCTH CTeHHl T ==37°C.

CaenoBartesbHO, B Touke [ TeMmepaTypa MOBEPXHOCTH CTCHBI 0K43a7acCh Ha
15°C sulue TemnepaTypel BHyTpenHero Bosayxa. [To dopmyse (19) npm pasmocts

TEMIEpaTyp NOBEPXHOCTh — BO3AYX, paBHo#l 15°C, nosayuum ax=1.431 15=2353,
4TO PACXOJIUTCH C MPHHATON BEIHUHHOH Ox TONbKO Ha 2%.

Touxka 2. OpueHTHPOBOUHO NPHUMEM «x= 1,45,

Jna onpefenenus Y NPOAONIKHM NOBEPXHOCTh NEYH JI0 €e NEPECeueHHS B TOU-
Ke ¢ C HOpPMAJbi0 K TIOBEPXHOCTH CTeHL B Touke 2, [Iposens uepes noIyueHHYIO
TOUKY ¢ (pHc. 18,6) Ha NpoOAOMKEHHHM MOBEPXHOCTH NEUM BEPTHKATILHYK) H TOpDH-
30HTAJAbHYIO JUHUH, TOJAYYHM JBa CHMMETDHUHBIX TPSMOYTOJILHIKZ pasdMepoM
6,25X1,7 », uepes ob6uyl0 BEePIIHHY KOTOPBIX NPOXOAHT HOPMAIL K NOBEPXHOCTH
crennl. OnpexensieM BeAHYHHY P AJS NPAMOYTLOJbHHKE CO CTOPONOL a¢ M, BbiuH-
Tasg U3 Hee BeJIUUHHY Pp AAR NPAMOYLOJBHHKA CO CTOPOHON b¢, noavuua yraoroi
KO>QduUHelT H3AydeHHS TNPSAMOYTOJBHHKA CO CTOPOHOI ab, npelcTasisiolulero
nepeceyenre TENECHOTO YIJa, NOJA KOTOPHIM TOYKa £ «BHIHT» MeYyb C VCJIOBHOH
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noBepXHOCThio ab, mapanelbHOIl NOBEPXHOCTH NeuH, T. €. 3THM Mbl YYUTHIBAeM
BJIHfHMe 113JYUeHMS Ha TOUKY 2 H TOPLUOBOH TOBEPXHOCTH IEUH.
Jlast npsMOYTONBHHKA CO CTOPOHOH ac:
D 2 D 2
— =——=0,32;, —=—=1,I7.
Ly 6,25 Ly, 1,7
o nomorpamme puc. 16 $==0,159, a nag sceit Buicotn neuu P;=0,159-2=
=0,318.
Jl1st IpsMOEYTOJIbHAKA CO CTOPOHOI be:

L, 0,78 L, 1,7

[To noyMorpavye pnc. 16 $=0,069, a m1a sceit BecOTH neun Py==0,069-2=
=(,138.

[Moanaa seanuuda § 6yaer: Y=, —ypp=0,318—0,138=0,18.

[To ypappenuio (29a)

T \4
4(%) = (1,7-+1,45)T, = 4-0,18.173,6 - 4 (1 — 0,18) 75,7 4 1,45-295 4

-+ 1,7-263 = 1231.

Tlo HoMorpasme puc. 17 apu k' +ax=3,15 nonyunm t5=23°C; tz—15=1°C;
no dopmyne (19) moayunM ox==143, T. e. B pacueTe 3HaueHue ax==1,45 BbHIGpaHo

BCPHO.
B Touxe 2 BAMSHHe H3JAYUYeHHs OT NeYH CKa3ajJoCb 3HAYHTEJLHO B MeHbHIEH

cTeneHu No cpaBHeHHIO ¢ Toukoii /. IIpy manbHeiiueM ylajeHHH OT 7ie4H BeHYHHa
Ts GyleT MOHMAKATbCS W BJHsIHME T€UH He 6YJeT CKashiBaTbCH BCAENCTBHE NMPHOIH-

KEeHUA P K HYJIHO.
[Mpu OTCYTCTBUH H3JNyyeHHsi OT IICUH TeMIlepaTypa BHYTpeHHeR IOBEPXHOCTH

creHul no Gopmyae (27) 6uina Obi:
22 -+ 20
70,133+ 0,59

To e camoe noayyuM mo ypasHennio (29a), eciu mnpeanenexurs =0
H Oy =3,5*:

T, = 22 0,133 - 13,9° C.

/T ; N4
: LIO_\()) +(1,7+3,5) T, =475,7 4 3,5-295 + 1,7-253 = 1765.

[lo nomorpamme pauc. 17 ans k'+4ox=>5,2 n upasoii wactn ypasienus (29a),
passolt 1765, nonyunm 7 =14° C,

[Ipenmaraemblii MeTOA pacueTta TeMmiepaTypbl NOBEPXHOCTH OT-
paXKAeHus NPUMEHHUM M IJs ¢Jayuas HeCKOJbKHX HCTOUHHKOB JIYUH-
ctoil TenJsoTEl. IIpH 3TOM mpHIeTCs OIpedesuTh YrJaoBkle Ko3ddu-
LHEHTh! H3JYUYEHHS OTAEJBHO [Js KamIOro HCTOUHHKA JYUHCTOTO
TellJla ¥ B NIpaBOH yacTH ypaslienus (29) no6aBHTh COOTBETCTBYIO-
II¥e uJenbl, TaK Ke KaK U y MHOKHTeNs npu (7x/100)* B ;1eBoit uac-
TH 3TOro ypasHenus. Muoxureas upu (7p/100)* B npasofi yactu
VpaBHEeHUs: NPHIAETCS NpH 3TOM 3aMEHUTh BbIpaxKenuem (lI—Xp),
rage Ziy — CyMMa VIJIOBBIX KO3(D(hUIUEHTOB H3JNYUYEHHS KaxKIOro He-
TOUHHKA H3JYUEHHSA. DTOT CNOCOH pacuera AaeT 3HAYUTENLHO Hollee
TOUHBIE BeJHUHHEI T, ueM (opmyaa (27), NOSTOMY B TeXx cayuasx,

* Tlpuusatoe 8 Hopmax Rpy=0,133 cooTBercTBYeT 0s="7,D, npH 5TOM HMeeM
(=41 ;=35 xxar/m?.4-epad.
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rae Tpebyercsi 0ocoGeHHO TOUHOEe OnpefieeHse BeJHUHHbl Ts (IpoBep-
Ka Ha KOHJelcaT B 37aHHSX, I'Je NMOSIBJIEHHE ero COBepIIeHHO Hexo-
MyCTHMO), PACUeT ee HYZKHO AeaaTh Mo ypaBHeHHaMm (29) nau (29a).

4, BO3AYWIHLIE NMPOCIIOHKH

Mablil KO3 PUIHEHT TenJoNnpoOBOAHOCTH BO3jlyXa B MOpax CTpPo-
11TeIbHBIX MaTepuaJos, gocruraioomui 0,021 kxaa/m-4-epad, npusen
K Hjlee 3aMeHbl B HAPY:KHBIX OrpakAamliyX KOHCTPYKUUAX CTPOH-
TeJbHLIX MaTepHaJoB BO3AYXOM, T. €. CO3JaHHIO HaPYKHLIX Orpax-
JleHUl1 U3 IBYX CTEHOK ¢ BO3AYIIHOH NIPOCTOUKON Mex Ay HiMu. Onma-
KO TEIJIOTeXHHUYECKHe KaueCTBa TAKHX CTeH OKa3a/JUCh UPe3BbIUAUHG
HU3KHMU. YTOOB HCIPaBUTh 3TOT HEAOCTATOK, BO3AYLIHYIO MpO-
CJAOHKY TIPUILJIOCH 3aN0JHATh APEBECHON CTpYKKOH. Taxxke neynau-
HBIMH OKa3aJHCh OIIBITLI MPpHMEHEHHsA OETOHHBIX MYCTOTENBIX KaMHen
¢ GogaplnMy nycrotaMu (rtuna «TopoHTo») 6e3 3acwinku. C Apyroi
CTOPOHBI, IPUMEHEHNe B HAPYIKHBIX OrpaxkJeHHsIX MAaTepPHaJ/JOB C He-
CKOJIBKHMH BO3IYLIHBIMH HPOCJAOHK2ZMH He3HAUUTeJbHOH TOJIIMHB
(HampuMmep, Kampu Tuna «KpecTbAHHH», KepaMuuecKHe MHOTOHy-
CTOTHBble KaMHH) 3aMETII0 yJayyllaeT TenJoTeXHHYeCKHe CBOHCTBa
TAKHUX CTE€H MO CPABHEHHIO CO CIJOLWIHBIMH CT€HAaMH TOH Ke TOJMIP-
nbl. Bce 3T0 roBopuT 0 TOM, UTO mepenaya TenJga BO3LYUIHBIMH HpO-
CJOMKAMU IPOHCXOAMT HHAUe, ueM B TeJax TBEPAbIX U ChIMYYHX.
TepMuyeckoe CONpPOTUBJEHHE CJIOSI, COCTOALICrO W3 TBEPIAOTrO WM
CBHIIIYUero MartepuaJna, NpaMo NPOoNopUHOHANBbHO €T0 TOJIIUEE, a cJe-
I0BATEJbHO, KOJHUUECTBO TeIlJla, NPOXOASNUIEro uepes cJI0H, OpH MO-
CTOSSHHON Pa3HOCTH TeMOepaTyp Ha ero NOBEPXHOCTSIX 06paTHO Npo-
NOPLHUOHAJbHO ero TOJILMHe. JLaf BO3AYWHON MNPOCJAONKH Takoif
IPONOPUHOHAJABLHOCTH He cylecTByeT. B TBepaoMm MatepuaJge mepe-
1aua TenJjia MPOUCXOAUT TOJBLKO TEIWIONPOBOAHOCTBI), B BO3AYIUHOM
NPOCJAOHKE K 3TOMY NPHCOENMHSIETCH elle mepepada Temjaa KOIBEK-
el u u3AydyenueM. Takum o0Opa3oM, ecJay MOJHOE KOJUYECTBO TEMl-
Ja, Tpoxonsuiero uepes 1 u? BepTHKAAhHOH BO3AVIIHOH NMPOCTOHKH
B Teuenue 1 #, o6o3naumy @, TO HA OCHOBAIIMH CKAa3aHHOTO MOXKHO

HalycaThb:
Q?==QL+'Q2+‘Q&

rae Q) — KOJMUECTBO TCMJa, NEPEeAaBaeMOro TellJIONPOBOAHOCThIC,
B KKaA/m?-4; Qo — KOJHYECTBO TeMJa, NnepelaBaeMoro KOHBEKIHefd,
B KKaa/#%-u; Q3 — KOJNUUECTBO TEMJa, NEPCAaBAEMOr0 H3JIYUeHHeM,
B KKQA/ M2y,

Ha puc. 19 nokasan BepTuxkanbHblil pa3pes BO3LYWHON MPOCOLl-
KH, UMeIOIed TONIURY §, H TeMIlepaTtypbl Ha OrpaHHYHBAIOIIHX MNC-
BEDPXIIOCTAX T; U To, IIPUYEM Ty >To. Ilpn Taxod pasiioctu temnepa-
TYp uepe3 BO3AYIIHYIO IIPOCJAOUKY OyaeT MpoXOAHThL TeNnJOBOH IOo-
ToK Q.

[Tepenaua Tensa TenaoONpPOBOAHOCTBHIO NOAUWNTCTCH 3aKOHY Te-
pexaud Tenna B TBepAoM Teqe. Cjaemnonarenbho, no gopmyae (12)
MO HO HallucaTh:

5 K. ©, Pokun 6%
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IENRE

TAe Ay —— KO3(Q@UIHMEHT TENJAoNPOBOJAHOCTH 1ICTIOJABHKIIONO BO3/1yXa
(npu temneparype 0°C A,;=0,02 xrxaa/s-u-epad); &-— ToauInHA
MPOCJOIKH B M.

Konsexnua soszayxa B 1POCTOHKE BO3HIIKaeT BCJACACTBHE pasHo-
CTH TeMIeparyp Ha CC HOBCPXUOCTAX H HMEEeT XapakTep eCTeCTBEH-
HOil konsexitni. Ilpu 31OM y moeepxuocTi ¢ §oJsiee BLICOKOH TeMIle-
PaTypoll BO3JLYX HATPERACTCS W IABHXKETCS B HaANpaBJeHHHM CHH3Y

BBepX, a y 6o0.e¢ XOJOAHOIl IIOBEPXHOCTIH
[~

OXJAYKIAeTCsd H JABUMKETCS B HaNpapIeHUU
cBepxy BHu3., Takum oOpasom, B BepTH-
KaJdbHOH BO3AVIIHOHI TNPOCJIOHKe CO37aeTcs
NOCTOAHHAS UUPKYJAALHS BO3AyXa, IIoKa3all-
nag Ha puc. 19 crpeaxkamu. ITo ananornu c
dopmyaoil (12) nns koaudyecTBa Temnaa, Ie-
pPe1aBaeMorc KOHBEKLIEeH, MOJKHO HAII-

~

A\
MW

N
)

N
NN

N\

N

4;3
NN
\E:‘v

7 7 CaTb:
24\ \J B2
AN\ ¥ .
et Q=(1 1)
///,///,4' 2 “(S_,:
é “~
‘TI>77 rie Ag-— VCJI0BHBIT KO3(PQHIIHEeHT, 11a3biBa-
) eMBbli{ KO (PHUHENTOM Hepejayi Tema
Puc. 19. Cxema mepe- KOlIBeKLHell.
fauit Tenaa I BOSIYI- B oranune or oGmiynoro koadduuien-
Hoil mpocnoiike , N ‘
Ta TeWJONMPOBOLIOCTH 3TOT KOappuuueHt

e ABJSETCS 1OCTOSAHHOI BeJdHMHHONI, a 3a-
BHCHT OT TOJLIWHDI NPOCAONKH, TeMIEPaTYPhl BO3lyXa B Hell, pasHo-
CTH TEMUEpaTyp la MOBepPXHOCTAX NMPOCIOHKH H PACHOMOMKEHHA Mpo-
CJOHKH B OTPaX1eUWH,

J.is1 BepTHKAJLULIX TMPOCJAOEK 3l1a4eHHs BednyHH Ko3(QuuueH-
TOB Aj--Xg Aanpr B Taba. 6 B 3aBHCHMOCTH OT TOJILUHMHBI MPOCHOHKH
§ 1 pa3HOCTH TeMpepaTyp Ha €¢ MOBEPXHOCTAX T;—Tz. BausHue Tew-
neparyps! Bo3iyxa B npepenaax ot 15 1o —10°C ma tengonepena-
1y KonpeKnue# ne mpespiniaer 5%, a rostoyy UM MOKHO mpene-
Opedp.

Tada. 6 nokasuizaer, 4To KOIPOUIHEHT Iepelaul Tensaa KollBeK-
iHell BO3pacraeT C YBEJMYENHEM TOJIIHHEL NPOCICHKH. DTO BO3DAa-
¢TaHie OOBACHIETCHS TEM, YTO B TOHKHX I[POCIOHKAX BOCXOLAILHIL
i HHCXOASIHIMHM TOKH BO3JAyXa B3aHUMHO TOPMO3SITCI U B O4€Hb TOH-
KHX IIpocJoiikax (MeHblle 5 MM) BeJHYHHa .. CTAHOBUTCH paBlioil
gyao. C ypeJgudyendeM TOJIIIUHLI NPOCAOiiKH, HA0OOPOT, KOHBEKILH-
OHHBle TOKI BO3IyXa CTAHOBATCS OoJee MHTEHCHBHBIMH, YBEJAUUHBAS
3HaueHHe 7. C yBeJHYEIIMEM pazHOCTH TEMIeparyp Ilia MOBEpPXHO-
CTAX HPOCTONKEN BEJUUHUIIA Ap BO3pacTaeT BCJACACTBHE TOBLIIIEHHS

UHTEIICHBHOCTII KOIBEKIHOTIBIX TOKOB B IIPOCJOHKE.
Npeanyenne spaycnuil 2y4-7, B TOpH3CUTAJLHBIX MPOCIOHKAX
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TaGnuya 5

3HayeHusr BeJIHUHH A -+, Opu Temnepatype Bozayxa 0° C nas BepTHKARbHBIX
BO3AYINHBIX TPOCJAGEK B 3aBMHCHMOCTM OT TOJILMHbI NPOCHOiKH O W pasnocty
TeMIeparyvp Ha ee NOBePXHOCTAX T,—Ty"

3nayenna Ak, npH 6 B cm

T2 ] _ ! B | ) | - | - | _

A T T o | 12 f 1o ] 2

1= 10,02 | 0,021 0,029( 0,042) 0,054} 0,07 | 0,08 | 0,096]0,12 | 0,14
2,57 10,02 | 0,027) 0,036 9,053 0,068 0,089 0,101] 0,12 10,15 ! 0,177
o 10,021 0,032} 0,043) 0,063 0,081 0,106| 0,121} 0,143} 0,178} 0,207
100 | 0,022 0,038¢ 0,051 0,075] 0,096 0,125| 0,142 0,17 {0,213 0,255
15° | 0,024 0,042 0,056 0,083( 0,106 0,138 0,158 G,1880,236| 0,276
20° 1 0,026 0,045 0,061 0,089 0,114 0,149 0,17 | 0,202 | 0,253 0,297
257 1 0,028 0,048 0,064 0,094 0,12t 0,157 0,18 ; 0,21410,268] 0,314
30° 1 0,029 0,05 | 0,067 0,099 0,125} 6,164 0,19 ; 0.22410,28 | 0,329

A1 rOpH3OHTATLHBIX NPOCIOCK TPH NOTOKE TENAA CHH3Y BBEDX TPUBEICHHLIE
3HAUEHUS Ai-Ag VBEJUUHUBATHL HA:

| 20%

| I ;o '
40% 26% | 20% i 13% | 6% | 3%

7 | l '
L0 ; ,-‘-'0 | /6
490, ! 4304 IR0

* TaGanma cocrapaena no gauHumM npod. M. A, Mixeepa, 00paGoraRIICro pe3y TbTaTh
psm.a? AKCHCPHMCHTOR HO TCIJAOMCPEIAYC YeDPe3 BOSAVLINLE NPociciixd B (OpMe 3ABHCHMOCTH
171 v
. oT KpHTepHeB I'pacroda u [lpanarag.

TporeuTdbie HAA0aBKM A8 TOPHAOHTAJLHLIX IIPOCJIOCK IPH [NOTOKE Telsa B NMX CHH3Y
BBCDX B34THl HA OCHOBAaHHH JanHEiXx Mionsa u Pefixepa.

NpH NOTOKEe Temaa CHH3Y BBepX O0ObACUACTCS HENOCPEACTBCHHBIN
HanpaB/JeHHEM KOHBEKLHOHHLIX TOKOB IO BePTHKaJ H OT HHXKHEH 10o-
BEPXIIOCTH, HMEOW el §0Jee BLICOKYIO TeMIePaTypy, K BEpXHel mno-
BePXHOCTH, HMeoLleli 0oJjee HHU3KYIO TeMmuepatypy. B ropusonralb-
HBIX NPOCAOUKAX NPU ITOTOKE TELJia CBEPXY BIN3 KOUBEKLHS BO2AYXa
OTCYTCTBYET, IICCKOJIBKY MOBEpPXHOCTh ¢ 0oJiee BHICOKOH TeMIepaTy-
pOH pacuoJioKeHa Hal [OBEPXHOCThIO ¢ GoJiee HU3KOH TCeMIepary-
poii. B 3toMm caydae npuanMaercst ho==0.

Kpome mnepenaun Temsa TelJONPOBOAHOCTBI) M KOHBEKUUEH
B BO3AYLIHOK NPOCJAOHKE NPOHCXOAUT elle HENOoCPEACTBEIHOe H3JIY-
yeHHe MEKJY MOBePXHOCTAMH, OI'PAHHYHBAIOIIUMH BO3AYIIHVIO (1PO-
caoiiky. Komuuectso Tenaa (J;, nepelapaeMoro B BO3AVIIHOA mpo-
Ca01IKe N3JIYUCHHEM OT LLOBCPXHOCTH ¢ CoJsice BLICOKOI TeMnepaTypoi
T) K NOBEPXIOCTH ¢ OOee UH3KOH TeMNnepaTypod Ty, MOXKHO Bbipa-
3UTh 0 aHAJOTAM C HPeAbIAYIIHMH BHPaXKCHHSIMHU B BHJE!

Qs = (Ty— Ta) Uy,
TIe ¢ — KO3 PUIHeHT TeNJ0OTIAadH U3JTyUelIHeM.

B stom paBeHcTBe OTCYTCTBYCT MHOZKHTEJDb 0, TaK Kax KoJpye-
CTBO Tella, lIepepaBacMOro H3JAYyYeIIHeM, B BO3INYIIHbLIX HpOCJIOfI-
KaX, OrpainHuCHIIbIX Tapajui€abibiMH NJAOCKOCTAMH, HE 3dBHCHT OF
PaCCTOSHHA MEXKAY HUMH.
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Kosddunuenr o, onpeneasiercss rio dopmyne (18). dopmyaa
(18) noxaswiBaeT, uTo KO3 ULHENT ¢ TAKXKe He SIBJSIeTCH MOCTO-
STHHOH BEJIHUMHOHW, a 3aBHCHT OT KO3((QHUIHCHTOB H3Jy4YeHHS MOBEpX-
HOCTEH, CrpalidyiiBaloIlX BO3AYIINYIO IPOCJOHKY H, KpOME TOro, OT
Pa3sHOCTH UYeTBePTLIX CTeneHell abCOMIOTHLIX TeMmIepaTyp 3THX IMO-
BepXHoOCTell.

(T4-273\1 (74273 +973)
\

100 ) {100

a5t onpeies e s BeJIHYHIIB — ,

BXOoAfIiell B npasyw dacTe Qopmysabl (18) u nasniBaemMol «Temme-
patypHbeM KO3dPUIHEHTOM», J0CTATOUHO 3HATb CPEIHIOI TemIe-

© [ 1 't T‘
paTtypy BO3AYUIIOf Hpoc.nonm—ﬁl%—?—, Tax Kaxk AJs TeMIeparyp

HapYIKHLIX OrpakJIeHUH BeJHUHHA TeMiepaTypHOro Koagduiuenta
MOXKeT ObITb NPHHSITA HE 3aBUCAIUEH OT 3HAYEeHWH T; H Tz 4 3aBHU-
CALleH TOJLKO OT HX CcPCeAHeH BONMUMHEL 31aucHHus TeMNepaTypHO-
ro xosdduuuenra dopmynut (18) nas cpenHux TeMNepaTyp BO3-
AYIUHO{ npocaofikn oT +25 1 no —25°C npusenens 8 tabi. 7
Ta6aunna 7

3HaueHns TEeMNEPATYPHOr0 KO3 P uilHesTa B 3ABNCAMOCTH OT CPelHed
TeMnepaTypn BO3AYIWIHOK OpOCIchsn

Cpeaunas TeM- ! i

nepartypa pos-

AywHoR npo- ]
CITOHKI 49259 | 4200 | +15° | +10%) -5 0° —5° | =10} =152 1 =237 | 95
’E;—;UE: ‘

9 !
|
I

Teumneparyp- 1,05 1,01 0,96 1 0,91 | 0,8 | 0,81 { 0,77 § 0,73 | 0,69 | 0,65 | ©,61
HBIR Ko3dhu-
HHSHT

HJdanuple TabGa. 7 NMoxKas3bBAlOT, YTO 3HAYEHHS TeMTepaTypHOro
kos(pduuyedra pacTyT ¢ yBeJduyeHHeM CpeJHell TeMnepaTyphl BO3-
ayumnon npocaonku, Ilpu temneparype, pasHoit 25° C, 3HaueHue TeM-
nepatypHoro ko3@¢puuueHTa ypeanuuaoch nHa 74% 1o cpaBHEHHIO
¢ ero sHauendneMm npu temnepartype —250° C. CiegoBaTesbHO, TEIJIO-
3alllUTHLIE CBOMCTBA BO3AYIIHON NPOCAOHKH OyAyT yJaydilaThbes Mo
Mepe TIOHH:KeHHsT ee cpealieil TemnepaTrypbl. B TenaoTexHHUeCKOM
OTHOINEHHHU JyUlle pacroJaraTb BO3AYLIHEIE TPOCaofiky 6/HKe K Ha-
PYKHOIi TIOBEPXHOCTH OTpazxkAeHus, rie TeMiepaTyphl B 3UMHee Bpe-
M5l OyayT 6oJiee HH3KHMH.

Ecau cnoxnte snavenus Q)+ Qo+ Q3= Q, noayunm:

Q = (v — ) ekl
Buipaxenne A +is+a:0 MOKHO paccMmaTtpusBath KakK xodbdu-

IHEeHT TENJONPOBOAHOCTH BO3JyXa B NPOCJOIKe, NOAUHNAIOLINAICS
3aKolaM nepenaud Temja uyepe3 TBepable Teaa. ITOT CyMMapHbLii
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KO3 QHUIMEHT HOCUT Ha3BaHHEe «3KBHBAJEHTHOro Kosdduuuenra Ten-
JIOPOBOJHOCTH BO3LAYIUHOH NPOCTOUKH» Ay TaKud oOpa3oM, HMEEM:

by — Ay Ag - 02 6. (30)

3Hasi 3KBUBAJICHTHLIN KO3((HIIHEHT TCHNJIONPOBOLHOCTH BO3AyXa
8 [IPOCJOHKe, TeEPMHUYECKOE CONPOTHUBJEHHE ero ONpeleJsiioT 1o ¢op-
myae (21) rak e, KaK U AJs CJOEB W3 TBEPIBIX WJW CBIIYUYHX Ma-
TEpHaJoB, T. e. R=2_/%Ls.

Dopmysia (30) npuMeHHMA TOJBKO IJAs 3aMKHYTHIX BO3AYUIHBIX
IIPOCJOCK, T. €. He UMEIINX cCOO0LIeNHs C HAPYKIBIM MJIH BHYTpPEH-
HEM Bo3iyxoM. Ecaum mpociaoiika HMeeT COOOLIEHHE ¢ HapyKHBIM
BO3LYXOM, TO B Pe3yJbTaTe NPOHHUKAHHUA XOJOAHOTO BO3AYXa TEPMHU-
4ecKoe CONPOTHBJEHHEe ee MOXET He TOJbKO CTaTh PaBHBIM HYJIO,
HO ¥ NMOCJAYXKHTb NPHUMHON YMCHBIIEHHS COMPOTHBJEHHS TernJonepe-
Jaye orpaxjaenus L.

Ilna onpepeneHusl BeJHWUUHBL A;—Ao, BXOZAWEN B ¢opmyay (30},
HeoOXOJIUMO 3HaTh TeMIepaTypsl HA NMOBEPXHOCTSIX NPOCTOHKH, KO-
TOpLIe B CBOIO Odepeldb 3aBHCST OT TEPMHUECKOTO COMNPOTHBJEHHUS
IPOCJAONKH, ONpelesseMOro 10 BeJinyHHe j, 11o3TOMYy NpHM TOUHBIX
pacuerax NpeIBapHTeJbHO 3aJaloTCsi 3HAUEHHSMMU TeMIlepatyp Ha
IOBEDXHOCTAX MPOCJAOHKH, 10 HUM ONPEACAAIT Ay U TEPMUUCCKOE
CollpoTuBJ/cHUE Npocaoiiku R. OnpenennB na oCHOBAHHHM IOJYUCHHO-
ro 3HaueHHs R H BeJIMUHMHBI CONPOTHBJEHUS Temjonepenade Ry
OorpamJAeHus 3HAUEHHS TEeMIEPATYp Ha MOBEPXHOCTSX NPOCAOHKH, Ie-
DECUHTBHIBAIOT 10 HHM BeJIUUHHY As;. EcaM BHOBb NOJydYeHHAs] BEJH-
9uHA 1, OKadkeTcsd OJM3KOH K MPHHSITOH, pacyeT CYHTAOT 3aKOIYeH-
HBIM, B IPOTHBHOM CJlyuae TiepecueT AeJaeTrcs elile pas.

fipumep 14. Onpenenute conpoTHBIEHHE TeNJONepenaye crekaomnakera, ycra-
HOBJEHHOrOo B OKOHHOM fpoeMe. CTeK/I0NAKET COCTOHT U3 ABYX CTEKOJ TOMIMHOH
10 4 mst ¢ BO3AywWHOH mnpocaoifkofi tonmuHo# 20 mm, Temnepatypa BHYTpeHHeTo

Bo3nyxa {s=18° C, reMnepaTypa Hapy»XHoro Bosfyxa fn=-—15°C,
3amaeMcsl TcMnepaTypaMH: Ha BHYTPeHHell NOBEPXHOCTH CTEKJIONAKeTa Ta=
=6° C; Ha NOBepPXHOCTAX BO3IYHIHOK NMpocmofiku 1,=>5,5°C n 73=—10,1°C.

Onpenensem kosd@dbunuesT TenI00TAAYH Op Y BHYTPEHHEl NOBEDXHOCTH CTEK-
Aonaxera. IIpunumaem KoshPuUUeHTH H3aydenus: crexaa C;=4,05; BHyTpeunux
noeepxHocTefl noMemenns Cp==45, Torja npuBefeHHbIll K03(phULKMENT H3IyUeHUR
noepxHocTell Oyaer:

1
| | 1

465 4.5  4.96

= 4,25.

TemnepatypHsli KOS(D(IJHH%GHT NpH CcpelHeH TeMlepaType BO3LYX — NOBepPX-
18 -

HOCThL CTEKJONAaKeTa, PaBHOI =12°C, no rtaba. 7 6yzer 0,93. Ilo thopmy-
e (18) monyumm @,=4,25-093=396. Io dopmyre - (19) noayunm ax=

21,43i/-18—6=3,28. Kosdduuuent Tennoornauun OGynert: doz=—23,96-+3,28=7,24.

! Pacuer orpakieHuii ¢ BCHTHJIMPYEeMBLIMH TNPOCJAOHKAMH H3J0XKeH B T VI
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Tabnuua 8
TepMmuzueckHe CONpOTHBJEHHS BO3AYINHBIX NPOCIOEK

R, epad - x?-ujkKkai

Tonmuea NpocaoliKH
B CM AJI1 BEPTHK aJIbHRIX ¥ TOPH3OHTAJIL-

HHX 11DOC/IOEK HPH HOTOKE Teln-
Jla CHH3Y BEBEpX

A4 TOPH30HTAJILHBIX MPOCT0eK
TPy NOTCKE Ternsia CREPXY BHR3

| 0,16 0,17

2 0,17 0,2

3 0,175 0,21

5 0,18 0,23

10 0,19 0,24

15 1 GoJgee 0,2 0,25

Ilpu passocTH TeMnepartyp Ha NOBEPXHOCTAX BO3AYINHON NPOCAOIKHN To—T3==
==3,6410,1==15,6° C no raba. 6 monyumm: h;+2p==0,042, TlpupeneHuulil wozdbdu-
, ]
UHEHUT H3AyYellsl NOREepPXHOCTEH npociofiku Gyper: 5 = 4,4.
4,65 4,96

Temneparypruiilt KosdduunenT Npyu cpeisell TeMIepaType nosepxuocrelt

5,6—10,1

=--23°C mo tabn. 7 Oyzer 0,79, orrkyna ot,=4,4.0,79=3,48, DKBHBANEHTHLI}
K03 duIlenT TeNJIONPOBOAHOCTH BO3AyXa B npociodke no gopmyne (30): ly=
=0,042+4348X0,02=0,112 xxaa/s-u-epad. TepMuuecKoe COMPOTHUBJACHHE MPO-
clIoHKH OyAer:

P — 0,02 _ 1
0,112 SR
(CONpOTHBJICHHE TeIJonepefaue cTexyonakera
1 0,004 0,004
Ro= 71 + X 0,179 - oa T 0,05 = 0,138 -- 0,006 -- 0, 179 -

- 0,006 + 0,05 = 0,379.
[IposepseM 3ajlantele TeMnepatypsl no dopmyne (28):

Ty = IS—MO,IBS: 18— 12 = 6°C;
0,379
33 1 1 = )
T = 18— (0,138 - 0,006) == 18 — 12,5 = 5,5° C;
Tg= 18 — 87 (0,138 + 0,006 + 0,179) = 18 — 28,1 = — 10,1° C.

INoaydennnie TeMnepaTypnl NMOJHOCTHIO COBIAMN C 3aJallHBIMH, CAeJ0BaTeNbHO,
pacueT BepeH.

Kosddurnenr Temionepesaun Crexjonaxera

K=

= = 2,64 kxar/m®u.2pad.
0,379 waal o’

J1g9 npakTHUeCcKHX pacycTos, e Tpedylolinx 60ab1oNR TOYHOCTH,
MOZKIIO I10JIb30BAThCsl BEAHYMHAMH TEpMHUECKHX CONPOTHUBJ/CIHK
BO3/YUIHLIX IPOCJIOEK, IPUBEACHHBLIME B Taba. 8.
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Tabawua 9

KoanuecTBo Tenna, NPOXOASINETro uepe3 BepPTHKaJjbHble BO3JYIIHble TPOCJHOHKH,
NPH PA3HOCTH TEMMEPATYP HA WX NMOBEPXHOCTHX 5°

Koanueerno rteita 3 % nepelanaeMoro
. DKBHBAACITHDLIA
TOJ}IILI},“,a }\(iﬂ‘f”e‘:};no Koaddrunent Ten-
npognon:m Tbﬁn"la";:\;; TENJIOL POBOA - . Tvueies | TOTIPOLOAROCTI s,
i) Ay M1 < ; JdVHEE V] -
. 0 KK/ s HOCTBIO KOHBEKHHeH 13Ty kK@) 31 2pad
1 26,5 38 2 60 0,053
5] 22,3 9 19 72 0,223
10 21,3 5 20 75 G,426
20 20.5 2 19 79 0,818

MpuMevanue. IlpupeacHHBle B TaGAUule BEJHUYHABL COOTBETCTBYIOT TEeMIIEPaType BO3-
A¥xa B apocaoiine, pasuoil 07 C, 0 KosgibhHILLeHTaM H3JyUcHHs ce NopepxHocTell C=44,

Ta6a. 8 noxaspiBaeT HEPaUHOHAJBIIOCTL BO3AVIIHEIX NPOCJAOEK
HOMbLICH TOJIIMHLL: TAK, HalpPUMEp, YBeJHUCHHEe TOJIIHHD T1POCa0il-
X B D pa3 (¢ 1 A0 5 cm) TNOBBRICHAO TEPMHYECKOE COIPOTHBJEHHE
BEPTUKANLHON MPOCAOHKY TOALKO Ha 12,6%, a npru panpueiiuiey yge-
JUYEHUH TOJUIHHIE MPOCJIOHKH ee TepMHUeCKOe CONPOTHBJACHHE BO3-
pacTaer COBCEM HE3HAUHUTEJBIIO.

s BulsiCHEHHsT LOJHM yuacTHs B Lepepaue TenJa yepes BO3ILYIL-
ilble  MIPOCJOMKH  TelJIONPOBOLHOCTH, KOHBEKLIHH M  H3JYUCHUS
B TaOJ. 9 IPHBEAEHB MX 3HaueHus B HPOUENTax OT OOLEro Kojauue-
CTBA TEIJa, Npoxonsauniero uepesd | m? BepTuxaJLHOW NPOCIOHKH
B | 4 Ipu pasHOCTH TeMMepaTyp Ha ee¢ IOBEPXHOCTAX, paBHOH 5.

Jaunple Taba. 9 moxasbBaoT CAeAyIOLlee:

) yBesuueHHe TOJAUIMHEI BO3AYHIION NPOCJIONKH MaJa0 BJANUSET 1A
yMCHBLICHHE KOJIMYECTBA TeIJIa, IPOXOJSILEro uYepes3 IHIPOCoiKYy,

2) raaBuas poas tendaa {79%), npoxoasilero uepes mpocaoiiry,
fIEpeaeTCst U3JAYUCHUCM;

3) MaxkcuMagabHasl JoJs Neperauy Tenjia KOHBEKUHEH COCTaBJlfl-
et Toubko 20% mnogHOro KoamdecTBa TemJa, TPOXOAAIIETo uepes
FIPOCIOHKY;

4) TOJICTbie MPOCJAONKH CJAEAYCT 3aN0JHATL MaJoTerJonpOBOI-
IBIMU MaTeprajamMi; T&aK, HanprMep, 3aloJHelHe BCPTUKAJBHBIX
TPCCJAOCK MaTepHaaoM ¢ KO3PPUIHEHTOM TENIONPOBOAHOCTH h=0,2
OKa3blBaeTCs BBLITOJHEE HAYHHAf C TOJUIMHBI D cat m OGodblie; ueMm
ToJle ITPOCJOHKa, TeM ledecoobpasHee ee 3achbllKa s YReJHuue-
HHS TEPMUUECKOrO CONPOTHBIeHs orpaxiacuus. IIpocaoiikn Godb-
HI0H TOJUIMILI HepauuoHadAblbl. Tak, Aas TPOCAOHKH TOJNUINHOMN
20 cm 1,=0,818, uro BuImIe KO3 pulLKCITA TENAONPOBOLHOCTH KHUP-
nuynoi xaaaku (7.=0,7).

Hast yMeHbLIenHs KOJAUYeCTBA Tela, NPOXOASNICTO uepe3 BO3-
AYIWHYIO IIPOCJAOHKY, 1ie00XO0IUMO YMEHBIIHTbL OJHY U3 COCTaBJSIO-
IIMX MOJHOTO KOJHMUYECTBa TenJja, lIepelaBaeMoro Ipoc/oiKoil. 3ATa
3ajlaya NpeKpacHo peuleHa B CTCHKAX COCYAOB, Npealla3HadeHHDbIX
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IJ XpaHeHHd KUJAKOro Bozayxa. CTEHKH 3THX COCYIOB COCTOSIT H3
IBYX CTEKJAHHBIX 000J04eK, MeXKAYy KOTOPLIMHM BBLIKAYHBAETCH BO3-
IyX; TOBEPXHOCTH CTeKJa, 0O6palleHHbIe BHYTPb NMPOCJIOHKH, NOKDHI-
BAIOTCA TOHKHM cjoeM cepebpa. Ilpu 3T0M KosuuecTBO TenJa, nepe-
1aBaeMoOro KOHBeKIHel, CBOAUTCA K HYJ BCJAELCTBHe 3HAUHTE.b-
IOFO pa3pexKeHHs1 BO3AyXa B IIPOCJOHKE.

B crpouTenbHBIX KOHCTPYKUHAX C BO3AYLIHBIMH IIPOCJOIHKAMH
epegaya Telja u3JydeHHeM 3HAYHTeJIbHO COKpalllaeTcs NpH MOKPHI-
THH H31ydaloiux IOBEPXHOCTEH aJioMHHHEM, HMEOLIHM MaJbli
Koapdunuent unanyuenus C=0,22. [lepenaua tensa TenjaonpoBox-
HOCTBIO NPH OOBIYHLIX paspe:KeHusiX BO3AyXa He 3aBHCHUT OT erc /1aB-
JEeHHA, H TOJBKO IIpH paspexeHUH HuUKe 1,5 mm pr. cr. KO3HPH-
[IHEHT TEeNJONpPOBOAHOCTH BO3IAyXa HAYHHACT YMEHLIIATLCA.

B mopax cTpouTeJbHBIX MaTepHaJOB MNepejada Temaa MpPOHCXO-
IUT TaK JKe, KaK 1 B BO3AYUIILIX Npocjolikax. Bor nouemy koaddu-
HUEHT TENJIONPOBOAHOCTH BO3AYyXad B NOpax MaTepyaJsa uMeer pas-
JUUible 3HauyCHHUs B 3aBHCHMOCTH OT pasmepos mnop. IloBblluenne
TEIVIONMPOBOAHOCTH BO3JyXa B NOpax MaTepuasna NPH NOBLILICHHH
TeMIIePaTypbl NMPOUCXOAUT TJIaBHBIM 00pasoM BCJENCTBHE YBeJiue-
1S TeIonepenayd U3JyUeHUEM.

Ilpu mpoekTupoBaHUK HAPYIKHBIX OrpazKJeHUH ¢ BO3AYIIHLIMH
NpOCJTONKaMH HeoOXOAUMO YUUTEIBATL CAeLyiouiee:

1) s¢pdekTHBUBIMH B TENJOTEXHUUECKOM OTHOLIEHHH SBJSKTCSA
IIPOCJIONKH HEeGOIbIIOH TOMIIHHDI;

2) npu BbIOOpPE TOJUIMHLI BO3JAVIIHBIX TIPOCAOEK IKEJATEThHO
VUHTLIBATD, YTOOBI A, BO3JAyXa B HUX He Obla Oousblie ko3 duiueHTa
TeIlJIONIPOBOJHOCTH MaTepHaJa, KOTOPHIM MOXKHO ObIJIO 6B 3amod-
HUTb NPOCJAOHKY; OOPATHBIA cayuail MO:KeT OblTb, €CJH 3TO OfpaB-
IbIBAETCH 3KOHOMHYECKHMH cOOOPaKeHUSIMH;

3) pauuoHaJj]bliee JAeJlaTb B OFpa)kJamlledl KOHCTPYKUHH He-
CKOJILKO INIPOCJIOEK MaJIOH TOJIUHHDLI, YeM OAHY OOJbIIOH TOJNIHHBI;

4) BO3LyLUIBblE TPOCJAOHKH JKeJaTelbHO pacrnoJaraTb OJHxKe
K HAPYXKHOH CTOPOHE OrpaKJeHus, TAK KaK IIPH 3TOM B 3UMHEE Bpe-
Ms yMeHbUlaeTcsl KOJHUECTBO TeIJa, [epelaBaeMOro HaJyuerueM;

O) BO3LAyIIHAs NPOCJOHKA JoJ:KHa OBITh 3aMKHYTOH H He c000-
IaTbCA € BO3AYXOM; eCJH HEOOXOJAUMOCTb COOOUIEHHS MPOCJONKH
C HApPYXKHBIM BO3JyXOM BHI3BIBAETCA APYTUMH COOOparKeHHSIMH, KaK,
HanpuMep, obecrneyenuem OecueplauyHblX NOKPBLITHH OT KOHAEHCAIHH
B HHX BJIATH, TO 5TO HEOOXOIUMO YUHTBLIBATE IIPH pacuere;

6) BepTHKaJbHLIE NPOCJAOHKM B HAPYXKHBIX CcTeHAX HEOOXOMUMO
neperopaxuBaTh ropu3oHTAJLHBIMH AMadparMaMid HA YPOBHE MexK-
JV3TaXKHBIX TIEePEKPLITHH; 0OJee yacToe meperoparkKuBalue npocaoer
10 BBICOTE ITPAKTHYECKOrO 21AUYCIIHST HE HMEET,;

7) IJs coKpallenHs KOJH4ecTBa TEMJa, NepedaraeMoro Hsayye-
[IHEM, MOZKHO PEKOMEHIOBATh OAHY U3 IOBEPXHOCTEH NMPOCIOHKH TO-
KpBIBATL aqioMHHHeBORl (0/ibrof, HMetollell kKo3pdHuHenT H3ayue-
g €C==0,96. ITokpoiTue ¢oabrofi ofeux NOBepXHOCTEH NpaKTHie-
CKU He yMeHblUaeT Tepelady Temaa.
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S. HOPMUPOBAHME CONPOTHUBREHMSA TENMONEPEQAYE
HAPYX(HbBIX OIPAMAEHHH

Ipn npoeKTHpOBAHHK HAPYKHBIX OTPaykKJAeHHld 37aHuil 11e00Xx0-
IUMO 3HATb MHHHMaJblble 3HaueHuss Ky, IPH KOTOPBIX OrparKAeHUs
OKa3bIBAIOTCHA YAOBJETBOPUTEIbHBIMH B TEIJIOTCXHHUECKOM OTHOIIE-
HUHU. DTH 3HAYeHUs HA3LIBAIOTCS HOpMAaTUBHBIMH. HopMmartusnbie 3Ha-
ueHHus Ry OyAyT 3aBHCeTh OT Ha3HAueHHs 37aHHs, €r0o BHYyTpPeHHero
pexuMa, KJAUMaTHYeCKUX VYCJAOBHH MeCTa CTPOUTEJLCTBA U PasHo-
BHIHOCTH OTPazKACHUS.

Hopmupopanne Ry HapyKHBIX OTpazkielluil NMOCTPOEHO HA MPHH-
IHiiax OrpaHHuueHMs KOJH{uecTBa TeIa, TEPSIeMOIo OrpakKieHHEM
B CTONHUTEJbHBLIH IIepHOA ToAa H IOAAEpXKAaHHA HA BHYTPEHHEH IO-
BEPXHOCTH OTpaKjelust TeMOepaTyphbl, NPpH KOTOPOH Ha Hel He 00-
pasosbiBaJicsl O6bl KoHAelicaT. OnmacHOCTh NMOSABJAEHHS KOHAEHcaTa Ha
BHYTPpEHHEH MOBEPXHOCTH TeM 00JibIle, YeM BblUIE BJAKIOCThb BHYT-
penHero Bo3ayxa. [103ToMy BJaXKHOCTb BHYTPEHHEI0 BO3AyXa HUMEET
foabllloe 3HaueHue TPH YCTaHOBJAeHuH Ry Temnepatypa BHYTPEH-
Hell MOBEPXHOCTU OrpaxKIeHus AOJKHA OBITb He HUKE TOUKH POCH
Tp, T. €. TEMIIEPATYPHI, [IPH KOTOPOU BO3AYX ONPEAeJCHHGH BJaXKHO-
CTH CTAHOBHTCS] HACBIIIEHHLIM BOJIAHBLIM NAapoM, & M5 OOJbILICH HA-
JeXKHOCTH — HECKOJIbKO Bbllle ee. JlJs ymoBJeTBOpeHUs Ilepeuiuc-
JeHNblX TpeOGOoBaHuH HEe0O6XOAHMO OTPAaHHUHTL TEMIlepaTypHbLIH Hepe-
naj MexRJy TeMIepaTypOi BHYTPEHHEro BO3AyXa U TeMIIepaTypoH Ha
BHYTpeHHeH NMOBEPXHOCTU orpaxaennsa Af=itz—rts. Ha orpannuenuu
3TOTO TeMIlepaTypHOIro Iepernaja 4 NOCTPOEHO HOpMHpOBanHe Ry,
UPpHHATOE B HOpMax crpouTesbHoit temsnorexuukn CHull 11-A.7-71.
3HaueHus1 HOPMHUPYEMBIX TeMIlepaTypHBEIX nepenanos Af¥, NpUHATHIS
B CHull, npusenensr B Tada. 10.

Ins orpaxnedHui 1eX0B ¢ H3GLITOUHBIMH TEILIOBBIACJIEHUAMH
# MHTEHCHBHBIM H3Jyue€HHEeM Ha MOBEPXHOCTb OrpaxieHus (KoTelb-
Hble, CTEKJIONaBUJbHbIE U IIp.) BeJHYHHA Al He HOPMHPYETCSa U pas-
MepHl OrpakKJeHus HasHadaloTCs TOJbKO IO KOHCTPYKTHUBHBIM CO-
oOpaxKeHHsAM.

CunKenue A/® nis yepJadyHbIX NMepPeKpLITHH U OecueplayHblX MO-
KPBLITHH BBI3BIBAETCH CJAEAYIOMIUMHU coobpaxeHusaMu: 1) Bepxuue
nepekpuTHsA 6oJee MHTEHCHBHO TEpAOT TeNJIo BCAeACTBHE Oosiee
BBLICOKO!I TeMIlepaTypbl BHYTPEHHETro BO3AyXa MOJ MOTOAKOM; 2) KOH-
IeHCalua BJaru Ha MoToJKe OoJgaee ollacHa, yeM Ha CTeHax, H3-3a
BO3MOZKHOTO MaJeHUd Kaledap ¢ [O0TOJKA B TMomellenue; 3) 6HoJee
BbICOKAS TeMIepaTypa Ha IIOBEPXHOCTH IMOTOJKAa OOeclieuynBaeT IO-
MEIIIeHHI0 paBHOMEPHOE pacnpejesenne TeMnepaTypbl BO3lyXa B HEM
6sarojilaps H3Jy4YeHHIO TellJla Ha TOJ H Ha HapyXKHble CTEeHHI.

Ilo temneparypubim nepenagaMm A npuseieHHbIM B Tabua. 10,
HOpMaTHBHAS BeJHYHHA CONPOTHBJIEHHS TeNJomnepeaaye orpaxkaeHusd
R na octoBanun (27) oaxKHA BHYHCIAATLCS MO Hopmyse

tB—tH
gp:(_—ﬁ‘)iRm (31)
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Ta6anuua IC
Hopmupyembie TeMnepaTypHbie nepenagsl

At''=fp—1y epad

34aHHuA U noMelleHus l ‘iepAayHble IICPCKDH-
Hapyxusle crensn THR 1 GecdepdayHble
| NOKpPHITHSA
JKHabIc noMelicHHSI, a Takike IoMe-
meHuss obHiecTBeHHRIX 31aHE (60ab-
IM1L, TOJHKJIHHHK, HAETCKHX  flcJei-
CajioB ¥ WIKOJ) . 6 4,5

[Tovmentennss oOIECTBEHHbIX 3 aHHUI
(32 UCKJIIOYEHHCM YKA3aHHBIX BLILUE),
AAMHHHCTPATHBHBIX 3JaHHHA, a TaK-
JKe BcroMorareJbHble 31aHHST H I1O-
MelUeHHSl GPOMBILIICHHBEIX IpeaAnpHs-
THH, 3a WUCKJIOUCHHeM TNoMelleHnH
BJAMKHDBIX H MOKpPHIX

~J
w
&

OranauBaeMple HOMeEIEHHST TPOH3BOL-
CTBEHHBIX 3/TAHHH C PacueTHOH BJAK-
HOCTbIO BHYTPEHHETO RO3/yXa MeHee

50% . . . . o oL L 10 &
To e, C pac4eTHON BAAKHOCTLIO BIHYT-
peusero Boaayxa 50—60% . . . . & 7

[IpousBonacTBennnle momeiieHds ¢ pac-
YeTHOH BJIAXKHOCTBIO BO3AYyXa BLILUE
60%, B KOTOpHIX He JIOIyCKaeTcs
KOHJEHCAlHA BJATH Ha TOBEePXHOCTAX
orpamieHHg . . . . . . . ., t—Tp f—Tp—1°

ITpoH3BOACTBEHHbIE TIOMELEHHS C pac-
YeTHON BJAXKHOCTLIO BO3Ayxa GoJjee
60%, B KOTOpDHIX JIONYCKaercss KOH-
AeHcauus BJAardH Ha NOBEpPXHOCTAX
HapyXHBIX CcTel

b

tB_Tp
s nosoB Bo BCeX CaAydYasxX IpHHUMA-
ercg AfH=25°C.

ruge Iy W fg— pacyeTHble TeMIepaTypbl BHYTPEHHET0 H HAPYKHOTC
BO3AyXa; Kp— CONPOTHBJIEHUE TEMJIOBOCHPHATHIO; 71 — KO3 bhH-
IIMEHT, 3aBUCALIHH OT TIOJOMKEHUA HapYXKHOH IOBEPXHOCTH OrpaxK-
JeHisl 10 OTHOLICHUIO K apyKHOMY BO3AVXY H HMEIOUIHH CIeIyi-
HIue 3adetnst:

Ans napymxupix cren, 6ecuepAaulbiX NOKPBITHH H nepe-
KPHTHI llaa mpoesiaMd . . . . . . . . . . . IE

I

I

Jlas wepiauHbIX NepeXpbITHH M OeCueplauHbBIX NOKPLI-
THIl ¢ BEHTHAHDPYCMBLIMY NPOAYXaMH (IpH 3TOM B pac-
ST BCJIHYHITLI R,. OPHHHAMECTCS TOMbKO YdCTh [OKPLI-

THS, pacloJjoKeillag IMxce upoiavxa) . . . . . . n=0,%
A1 mepexpuiTHll HaA IEOTAIJIMBACMDIMH NOABAJLIAMH . n=0,6
Jns nepekpulTHil na XOJOAULIMH  HOANOALAMH . . . n=0,7:
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IMpumep 15. Kakoe conmpoTipIenue Tenjoncpenaie JoAxKHb HMeTh: 1) napyx-
l1asg CTeHa Kuaoro joma B Mockpe, paccMOoTpellHas B npuMepe H; 2) uepraunoe
TepexphlTie aalMHHHCTpAaThBHOrO 3ianua B OMCKe, paccMOTpcHHoe B npumepe 6.

Ofc KOUCTPYKIHH B TEILIOTeXHHYECKOM OTHGLICHHH OTIOCSTCSI K KaTErOpHU
«1€TKHX OTPAKACHHUI», JJist KOTOPLIX PACUCTIAs TCMIEpAaTypa HapyxkKIOTo BO3LYyXa
NPHIIMARTCS] papHofl cpefnell reMmeparype 1anfolec X0JOAHLIX CYTOK.

1. Jdas xuapix novemennil =18 C. JHas Mockssr no CHull 1I-A.6-62
CPeHAA TeMmepartypa lanbosee XOJMOAHBIX CYTOK fa=—31°C,

Jaa HapyHBIX CTeH XKHABIX 3iaunuil no rtadia. 10 Af"=6°C. Ilo dopuy-
Jge (31) moayuun:

™ 18 + 31 N
R = B 0,133 = 1,00.

Io packery, mpupeiennoMy B upHMepe D, CTella HMEeT 110 YTelIuTedio R,==
=1,763, a cpeHCEe Ce CONPOTHRICHHE Tellonepegaue 1Mo BCeil NOBEPXHOCTH MaHe

Rycp =141 O6a conporusnenns Goiplie RP, caenosatespHo, [anHas creua

BITOJIHE Y/OBJIETBOPSIET TENNOTeXHHUeCKNM TpeOOBaHHAM.

2. Oasg Omcka ne CHull 11-A.6-62 cpennss TeMnepatypa Haubodec XOJOAHHX
yTOK fr=—41°C; ;=18 C. Jlns vepiauwiblX IePeKpLITHH aIMHHHCTPaTHBUBIX
31anufi no taba. 10 Afx=5,5°C u n=0,9. TTo dpopmyxe (31)

(18 - 41) 0,9
5,5

RIP = 0,133=1,29.

Ilpu Toqmune KepaM3uToBOH 3achinki 17 cu (cM. npuMep 6) mepekpbiTHe HMe-
et R,=1,29, 1. e. pasnoe R}". Cuenopartesnpiio, IpUHATAS. TOMIHAIIA KePAM3HTOBON
3ACBITIKI BHIOpana npasBH/BHO,

Tnasa IV. TEMNEPATYPHLIE NONA M UX PACHET

Pacuetr TemnepaTypsl B Orpaxkmennu, upuseneunsiilt 8 raase I,
OTHOCHTCH TOJBKO K CJAYUal0 IJIOCKOH CTEHB! HeorpaHHueHIIoro Nnpo-
TSAKCHHSA, B KOTOPOI H3MEHEeHUe TeMIepartypbl NPOHCXOAUT B OJHOM
HanpasJ/Jelun, T. e. K ¢JAy4yaio OAHOMEPIOro TeMiepaTypHOro I0Jsd.,

B orpampaennsix, UMeIOLIUX YIJIbl, BLICTYILI, IIPGeMbl, a Tak:Ke
B OTPASACHUSAX C TEJIONPOBOHLIMH BKAUCHUAMHU H3NMENCHHE TeM-
nepaTypnl IPOKCXOAUT B JABYX HJAM B TpexX llanpap/jeHugx. B atux
caydadax NPUXOAHTCHS HMETh Ae10 ¢ ABYXMEPHBIM (IJIOCKHM) HJIH
TpeXMePHBIM (IPOCTPAHCTBCHHBIM) TEMHEPATYPHLIM [OJEM.

Pacyer TeMpepaTypHOTO MOJAYS HAEET 3iaueHHe e TOJBKO A
peUIeHUd BONPOCOB CTPOUTEILNOY TEINJIOTEXIKKH, HO TaKkiKe U 14
ONpEIC/ICHHUS TeMIIePaTypHLIX HaNpsIKeNud B JeMEHTax Kapkaca.
B yvacrnocry, npu pa3padoTke NPOEKTOB BBICOTHBLIX 3ZaHHH, BO3BO-
IuMBIX B MocCKBe, CO CTAJbHBLIM HJU Keae300eTOHNBIM KapKacoM
¢ JKEeCTKOIl apMaTypoll pacuer TeMIepaTypHoro Ho0Jg 3JICMEHTOB
Kapkaca JaJ BO3MOXKHOCTb KOHCTPyKTOpam §oJee TOUHO paccyu-
TaTb HANPSKCHHUA B MaTepualsic Kkapkaca.

Huze nalorcss mpakTHYeckHe MeTOIBI pacyeTa TeMIepaTypHBIX
noJgei.
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1. NNOCKOE TEMNEPATYPHOE TMOJE

[lockuM TeMIepaTypHBIM ITOJIEM Ha3blBaeTCsl TAaKoe IIOJE, B KO-
TOPOM TeMIepaTypa H3MeHsIeTc TOJbKO B HaNpaBJeHMH OCEH X
U Y, 4 B HallpaBJEHHH OCH 2 OCTAeTCsl NOCTOSIHHOH. B orpaxaaioiiux
KOHCTPYKIIHSIX 3JaHUil NJOCKOe TeMlepaTypHoe IIoJie XapakKTCPHO
IPH HAJHYUKU B HUX 3JEMEHTOB KapKaca, NPOKJaAHBIX PsJIOoB, Nepe-

'Fx,ym Mbl4eK M IIp., KOTZ4 HX MpOTA-

WD .. 5o ] ’KeHHOCTb 3HAUYHTEAbHO TpPEBHI-
i w/////”‘//] ! [IaeT TOJIUMHY Orpa:kieHusi. B
| 3TOM cjydae, NpHHUMAs LJIHHY

3JIeMEHTOB Kapkaca OecKOHEeUHO
fosbLIOH, OyaeM UMeTh IJIOCKOE
TeMIIEpaTypHOE I0Je, B KOTOPOM
pacrnpeneseHHe TeMlliepaTyphl BO
2] BCeX TMJOCKOCTHX, MapajieJb-
p HBIX IIJIOCKOCTH IIOIIEpEUHOro ce-
YeHHUsT paccMaTpUBAEMOro 3Jje-

Puc. 21. Cxema Hajl0XeHHS KBAAPATHON  peHTa, 6ymeT 0JLHHAKOBO.
CeTKH NpPH PACYETE TEMMEPATYPHOTo Mo-

J155 KOJOHHBI IBYTaBpPOBOrO Cceyerusd
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Puc. 22, Cxema 1aa pacdeTra IL10CKOTro
TEMNEPATYPHOTO NCAY [PH HAJOKEeHHH

Puc. Z0. Cxema pas pacuera NAOCKOTO . "
NpsiMOYTU/AbHON HEpaBHOMEpHOIl ceTkn

TeMneparypHoro noJds npud HaJoXeHHH
KBAAPATHOH CETKH

Hupdepenunaibioe ypaBHeHHe IJIOCKOTO TEMHEPaTypPHOro no-
JsT ipuBeZieHo B rjaase | [ypaBuenue (4)]. MHTerpupoBanne 31oro
ypaBHeHHs1 B OOLIEM BHAC NPEACTABJSIET BecbMa CJ0XKHYI 3axayy,
Koropas elge 6oJiee YCJHOXKHACTCS ITaJuuueM B Npefenax moJjas Ma-
TEPHAJIOB ¢ Pa3/Ju4YHbIMH KOo3P(PHUMeHTaMy TeNJONPOBOAHOCTH, 3a-
Jada 3HaYUTEbHO YIpoUlaercs NIPH pelleHWH vpasHenus (4) B Ko-
Heullblx pasHoctax. Ilpu stom nnddepeunvanbioe ypapHeHne
3aMeHsIeTCA CHCTeMOH OOBIKHOBEHHBIX JIMHEUHLIX YpaBHeHHH, HEH3Be-
CTHBIMH B KOTODBIX OYyAyT 3HA4YeHHS HCKOMOH (YHKUMM B TOUKAX
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no.d, Jex)alliX B y3/1aX CeTKH, COCTaBJACHHOH M3 KBaJApPaTHKOB CA
CTOPOHOH NPUHATOrO pasmepa A.
B koneuHblx pasHoCTAX ypaBHeHHe (4) HMeEeT BHA:

— } B —
Txx T Tyy O,

TA€ Txx H Tyy — BTOPbIC KOHEUHLIE Pa3HOCTH (PYHKIHH T COOTBETCT-
BEHHO 1O X H IO Y.
Brinuceipas ux noapoduo, noayuum (puc. 20):

1 1
A? (Tx—H\,y 2Tx,y + Tx—A,y) + A2 (Tx,y+A er.y : rx,y—A) 0'

OTKYJa, pellas IOoJyueHHOe ypaBHEHHEe OTHOCHUTEAbHO Txy, OVIEM
UMeTh:

_ Tty T Ay T Tegta T Tey—a 39
Tx’y - 4 ? (

T. €. B OZHOPOAHOM II0JIe TeMIepatypa B KaxKAOM y3Je CeTKHU JAOJIK-
Ha paBHATLCS cpefHed apHPMeTHYECKOH TeMIIepaTyp ueTbipex Co-
CEeIHHX Y3JIOB.

EcJay 1osie HEOAHOPOLHO, T. €. B HeM UMEIOTCSl MaTepHaJbl ¢ pas-
JHYHBIMH KO3(dHnuelTaMH TelVIONPOBOLHOCTH, NOCTYyNaeM cleny-
oM obpasomM. [HaxkgazslBaeM Ha HCCAEAYEMYIO KOHCTPYKUUIG
KBaJPATHYIO CETKY C PACCTOAHUAMH MeXAy ee y3aaMu A Takum o06-
pa3oM, 4TOOLI y3Jibl CeTKH pacHoadrajuch IO BO3MOXKHOCTH B TeX
TOYKAaX, B KOTOpHIX Tpebyercs ompeaessaTs TemlepaTtypy. Kpowme
TOTO, HallpaBJeHHe OJHUX HHUTEH CeTKH JOJ/IKHO ObITb Iapajesb-
HbIM, a APYTHX — NepHeHAUKYASIPHBIM OCHOBHOMY HaIlpaB/ICHHIO Tell-
JoBoro noroxka. Ha puc. 21 npuBelen npuMep HaJOXKeHHS] CETKH Ha
CTaJbHYI0 KOJOHHY JBYTABPOBOTO CeueHHA. BepTHKaJbHble HHTH
CeTKM HallpasJjeHbl 1apaJtjesJbHO OCH KOJIOHHBI; OAld M3 TOpH30H-
TaJbHbIX HUTeH COBHAJaeT ¢ HAPYXKHOH IIOBEPXHOCTbIO INOJIKH JABY-
Taspa.

PaccMmoTtpum y3ea ¢ TeMnepatypol Txy. KBagpar, B HeHTpe KOTO-
DOTO HAXOJIHUTCSH HTOT y3eJ, mojayuaer (UJAH OTAAeT) TelJO B HANDAB-
JIEHHH K TOYKaM, PacloJOXKeHHbBIM B UGTBIPEX COCEIHHX Y3JaX CeTKH,
UMEIOLUHX TEMIIEPATYPB T,y s T, vxy Toop , U T, . KosuecTso

TemJa, KOTOPLIM OOMEHHUBAETCS C OKPYXKAIOLIMM MaTepHasJoM KBa/l-
par, Bblpe3aHHBbII BOKPYT TOUKH X, Y, Oy[eT 3aBUCeThb He TOJLKO OT
TeMIepaTypnl COCeAHHX Y3J0B, HO ¥ OT BeJHUYHUHBI KO3(PHHLHEHTOB
Tenjionepenayd B HalpaBJeHHH HUTEH CETKH MeXKIY TOYKOH X, Y
H 3THMHU Toukamu. O603HA49uB KO3pHIHeHTH Telmaonepefaud Oyk-
BaAMH k£ C COOTBETCTRYIOIHMH HHACKCAMHU, ITOJYUHM:

KOJHUECTBO Tellja, IepeiaBaeMoro B HampasJeHHH OT y3.Ja X, Y
K y3Jay € TeMIIePaTypoH v, _, .;
Ql = (Tx,y_ Tx—A,y) kx—-A;
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KOJIMYECTBO TeIlJa, MepejaBaeMoro B HalpaBJeHUHW OT y3Ja X, Y
K y3Jy C TeMHEpaTypoll T, . 4;

Q2 = (Tx,y o Tx.yw’—A) ky+A '
KOJHYeCTBO Temja, nepefaBaeMoro B HanpapJeHHH OT y3Jaa X, Yy
K Y31y € TeMIepaTypolt T, 4 ;

V&

QS = (Tx,y  Ttay) Prran
KOJHYECTBO Tellid, NepefaBaeMoro B HallpaBleHuH OT v3ia X, Y

K y3J1y C TeMIepaTypoH T, y—a>

Q4 = (Tx»y T

3 ycroBus TensoBoro 0asanca cyMMa 3THX KOJHYeCcTB Telna
© HoJKHA OBLITh paBHa HYJIO, T. €.

1—A ) ky——A *

=4

( — A L . { _ Y b
{1Tx,y Tx»——z,y} kx-—A * (Tx.,z; T.x:,;H—A) ky+A T ‘\Tx,y Tx-%—A,!jJ kx*!*i\ “
— 0.

-+ (Tx.y - Tx.y——A) ky--—A

Peuiasi 370 ypasuenue oTIOCHTENbHO Tx,y, OJYYHM OKOHYATEILHO

1

) f —
kxﬂ-A Tx—-A,y + k!/-%—A lTx,y~i—A i kx~[~i\ Tx%A,U : ky—~A Tx,y—A (33)

T =

o kx-A =+ ku—l—A + kx—}—/_\ ~+ ky—-A

210 H ecTs ohilasg popmMyaa RIS BLIUHCICHUS TEMIIEPaTyphl BO
BCEX V3J1aX CETHI.

B uwactHOM caydae, ec/u BCe ueTbhipe KBajpaTa, NPHMLIKAMOIIHE
K y3Jy € TEMIEPATYypPOH Tay, JeXKAT B HpeleJax OAHOIO mMaTepuana
{OMHOPOJIOe TeMIlepaTypHoe HoJe}, To k., ==PRp =RoA T .ley_A
4 B 3TOM cayuae dopmyaa (33) obpamaercs B bopmyay (32).

Kosddumuents Tenjgonepeiass Mex iy Y3JaMH CETKH OTpeleas-
TCs caegylonmnm odpasom (cMm. puc. 21). Ilpununmaen, 9To OoT v3aa
¢ TeMHepaTypoll t, K yajay ¢ Temmeparypoir v, ., , Deperaua Tef-
jfia TPOMCXOMUT TOALKO N0 KBaapary abde. Toraa xosdduunest ter-
aonepenaun k ., ONPENENHTCS Kax Beyunz, oéparTias COnpoTiB-
feHVI0 Tendaonepenave keaapara abdc. ConpoTnHBAcHHe Ten/jotnepe-
1ade 3TOTO KBajpaTa ONPeacJaeTCHd Kax OrpaKieliie, B KOTCPOM
OAHOPOINOCTL MaTepruaJga HapyluleHa BIEpHeHINKYIAPIoM H napad-
A@JAbHOM TeIVIOBOMY [OTOKY Hali[»aBJieHnHusx.

Hepﬁe:{aqa TCII& OT y3Ja C TeMIEePATYPOH Ty, K Y3JY C TeMTle-
PATYPOH T, ,  HPOHCXOAUT 1O KBALpaTy A1knm, a K yaay ¢ Teire-
patypoll T,_, - 10 xBagpary ghml. Conporisaeune Temnonepe-
Ja4e 3THX KBAJApAaTOB OHPENEJsiercs, Kak AJd IBYXCJONIION CTeHHI.

B manpasaenun K ysay ¢ Temiucparypofi T,,—a lICPEIAYa Tengaa
MPOUCXONUT N0 KBaXpaTy cdfe, CONPOTHRIEHIE TENJONePEAAUE KOTO-
POTo ONPEALIICTCH, KaX LI CTCHBI, COCTOAMIEH N3 JIBYX MaTepuasios,
KA bl U3 KOTOPLIX HMeeT TOJIUMHY, PAaBHYIO TOJUIHHE CTeHH.

A KBaZpaTos, B KOTOPBI BXOLIUT TOJABKO OJHH MaTepHal, k=
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=A/A, Tae i -— Ko3(DDHUHEHT TenJaoNpPoBOAIIOCTH Marepuaia, \ —
paccTOsiHHE Mex<y y37JaMH CCTKH B M.

Ecan ysesa ¢ TeMnepaTypoll Tyy JCKHT B INIOCKOCTH, Tpaiinuaiie]
C BO3JAYIIHOII Ccpejoii, TO KO3(hPHIHENT Tenaonepenayy K BO3AyXY
OyJeT paBeH COOTBCTCTBYIONEl BeanuHile KO3(pdHLUUEHTA Ten.10B0C
NPHATHA Op HAH TCINIOOTAAUH ay B 2TOM ciayvyae BeJHUHHbL R K CO-
CeJIHUM Y3JaM, JeXKalullM B 3TOH IJ0CKOCTH, OepyTes ¢ Koadduunen-
tToM 0,0 Ha OCHOBAHUHM TCrO, YTO B ATIpaBJeHUN K 3THM y3JaM 1epe-
Jada TenJa no MarepuaJy OydeT NPOHCXOAHTh TOJbKO MO IJIOULETH,
paBHONl [OJOBHHE KBajipaTa CETKH, a MO BO3AYXY, B KOTCPOM OKa-
JKETCsl BTOpasl MOJOBHIIA KBAjJpara, Nepejauu Temaa lie Oyaer.

HMuorna ynobuee s pacdyeta TeMIeparypHOro noJgs 10Jb30BaTh-
Csl IPAMOYTONBHOI ceTkoli (puc. 22). Pacnosaras nutu ceTku 0oJee
TYCTO B 06J4CTH 10Js, B KOTOPOH 11ac HaunboJee HHTepecyeT pacrnpe-
JdeJeHue TeMIeparypbi, HaOpUMep B MeCTax TelNJONPOBOAHBIX BKJIIC-
yeHHi, H 6ojee PEAKO B OCTAJLION 0GJAaCTH NOJS, YAACTCH 3HAUH-
TeAbHO COKPATHTbL HHCJAO Y3JO0B CETKH, a CJAeICRATEIAbHO, H YHCIC
DaCUYETHBIX YpaBHeHHTI.

Ilpu npamoyroasHoil ceTke K03 (HIIMEHTH TEeNJoNepelaun Mek-
IV V3J1aMH ONPeAeJA0TCA ¢ YUeTOM IJIOUIAaAH, 10 KOTOPOH Hepegaer-
CS TENMJO; pasMep MOJS B HallpaBJeUHH OCH 2 NPHIHAMAETCad PaBHBIM
I . Ilpm stom, ecqau y3/bl CETKM JexXaT B 00JacTH OAHOTC MarTe-
puaJga, uMeouero Ko3QQuinenT TerIoOnpoOBOAIIOCTH A (OIHOPOAHOE
noJe), TO 10 pHC. 22 DOAYUMM ciaeAylouyiie 3HAUeHHS BeJIHUHUH KO-
3QpdUIMEHTOB TenJaonepeLaun MexKAy V3JO0M C TeMIepaTypold T«
M COCeMUHMH Y3JaMu: :

‘ Ay, -+ Ay,
K y3ay | — nmomaip tenaonepenauu oyaer: F, = —&—0———]— :
- )
K03(QPHUUEHT Telaonepeiaun k= v Fy;
’ Xy
Axy - Ax A
Kyaay 2 — F,= "2k — F,
) 2 *oes Ay,
A
Ky3ay 3-— Fg=Fy; k= ——Fg
v s Ax‘z
}\J
Kysay 4 —Fa=F, k_, =-——F,.
Ay,

Ecau mose HEOZHOPOAHO, TO KO3I(QQUIHUCHTBLI TeNJAoNepexaus
MeKIY Y3JAaMU CCTKH ONpenessioTesl Tak ke, Kax ¥ IpH KBaapaTHoii
CeTKe, HO C YMHOKEUHEM KX Ha COOTBETCTBYIOUIHE NJOLIaAH Tem.ao-
nepegpaun F B % Tlpu 3T0M pasmepHocTb Ko3(h(MHLHENTOB TenJone-
pelauyd MexIy y3JgaMH OPSAMOYTOJILHOH CeTKH Oyaer Kkan/¢-epad.

Pacuers TtemmepaTvpuore mnoJds JAeJarTCesd MeTOLOM HTepalHu
ciaeayomuM  ob6pasoy. [lpeasapurensno  3amgaloTCd CKOTOPHIMK
IIPOMU3BOJIBHBIMH 3HAUEHHAMH TEMIICPATYP BO BCEX y3JjaxX ceTxu. 3a-
texm nio dopmyae (33) nocaeaosaTeqnlo BLIYHCASIOT 3MAUSHHE TEM-
nepatyp BO BCEX Yy3Jax, 3aMCHAS [OJYUEHHBIMH 3HauCHUAMH TeM-
nepaTyp NpCAbLAYIIHE O TEX T10D, H0KA B KarKAOM V3Je CeTKH NO0Js
TeMIlepaTypa He CTaHeT Y/JOBJAETBOPATL COOTBETCTBYIOUIMM YpaBHe-
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HUSIM [pU 3aJIaHHBIX TeMIlepaTypax BO3Ayxa ¢ OJHOH H C APYTOH
CTOpOHBl orpaxkjenus. Ilpomecc pacuera MOXKHO CUMTATL 3aKOHYEH-
HbIM TOJIbKO TOrZa, KOrja B Npefenax 3alaHHoH TOYHOCTH TeMile-
paTypbl OCTalOTCs INOCTOSHHLIMM BO BCeX yaJaax ceTku. [Tpomoazxu-
TEJbHOCTb pacyera 3aBHCHT OT TOr0, HACKOJLKO NPaBH.IbHO OBLIH
3ajJanbl Ha4aJbHLIE TeMIiepaTypHhl.

TemniepaTypHoe noJie, NOJTYyUEeHHOE AJs1 TAHHBIX 3Ha4cHHIl TeMIIe-
paTtyp BHYTPEHHEIO U HAPYXKHOTIO BO3JyXa, JETrKO NMepPEeCYUTHIBAETCH
M IJs APYTUX 31laYeHuil 3THUX TeMIeparyp Ha OCHOBAHHH TOrO, UTO
pasHoCTL TeMmIeparyp J00H TOUKHM IOJsT U BHYTPEHHEro HJIH Ha-
PYXKHOTO BO3JyXa H3MEHSIETCH INPONOPHHOHAJLHO HW3IMEHEHWIO pas-
HOCTH TeMIlepaTyp BHYTPEHHEro W Hapy:KHOTO BO3JyXa.

FOTTIRTLLTTR,
s
TR

R

24 {25 YR 26

0] 90

Puc, 23. Pacueriian cxema TEMMNEPATYPHOIO NOJAA CThiKA HAPYXHBIX CTEHOBMK Ma-
Hejlei

INpumep 16. I[lpoussecTu pacuer TemmnepaTypHOro noJsl BEPTHKAMbHOTO CThI-
Ka TnaHeJell CTeHEl, paccMoTpeHHOH B npumepe 5. PacueTHas cxeMma CThHiKa J[aHa
Ha puc. 23.

Iia pacuera TeMmepaTvpHOro moJisi HAKJAJbBaeM Ha TOPH3OHTAJBHOE Ceue-
HHe CTBIKA MpsIMOYTOJNBHYIO HEDABHOMEPHYI0 CeTKY, pacrnonarasi TOPH3OHTaJbHbI2
HHATH CETKH 10 TJIOCKOCTSM pasfesna MaTepHaJoB MaielaH, a BEPTHKAJbHBIE OT OCH
CHMMETPHH CThlKa 0ojiee wacTo y c€aMord cTblka M [ajee — QoJiee peako (cm,
puc. 23). Ilonaras, yTo Ha pacCTOSHMH ABYX TOJINHH CTeHbLl OT CTbIKAa pacipefe-
JdeHHe TeMmepaTypel IO TOJIIIMHE CTeHbl He HapyuaeTcs, 6CpeM NpOTSZKEHHOCTh
102151 OT OCH CThiKa paBHO#: 1204-250-2=620 mm. Ha 3ToM paccTosHHH npHHHMAa-
2M pacnpefeselde TeMNepaTyphl IO TOJLIHHE CTeHL MO AaHHbiM puc. 13, npuse-
AeHHOro B nmpuMepe 2.

IIpuHuMaeM TeMnepaTypbl BO3AyXa: BHyTpeHHero fp==18°C, HapyXuoro fz=
=--31° C. KosbduuueHTol TenjaonpoBOJHOCTH Matepdanos fepeMm U3 npumepa 5,
nprueM A (uOpoJNHTA B HampaBJeHHH, NapaljeabHOM MOBEPXHOCTH CTeHBl, IIPH-
HuMaeM A=0,26, T. e. B 2 pasa 0OJIbLUIMM, YYHTEIBASl €[0 AHH30TPOIHOE CTPOEHHE.
B nmonocTh CThiKa 3asoXxeHl C10ft cTHponopa togumHol 50 ma, uMelomero xKosgdu-
iHeHT TemonpoBoaHocTH A==0,04., OcrasnHasg 4acTb NOJIOCTH CThIKA 3amMOAHEHa
6etonom ¢ A=1,25 kxaa/m-4-2pad.

Huxe npusojguTcs BLIBOA pacueTHBIX Gopmy.a s NATH HauGosee xapaxTep-
HLIX Y3JI0B CETKH.

Yses 1. Tennomepegaua OT 3TOro y3ja XK HApyXHOMY BO3IYXY HPOHCXOJHUT
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o maomwand F=0,045 »#2 Ilpn an=20 xo3dduuneHT Tensonepesayn K HapyHXHO-
MY BO3Ayxy Oyzer B, =20.0,045=09 xxaa/4-2pad.
H

K wvaay 2 tensonepenaua 1no  Kene300eTOHY INPOHCXOAHT NHO MAOUWIAAH
F=0,02:

1,4
0,045

ki_o= 0,02 = 0,62.

)4 —
K vany 8 — no maomann F=0,045; kg = o 01 0,045 =1,58.

ITo dopmyne (33) ana yaia ! nonyudM clAeAYIOUIYIO pAcUeTHYIO (hopmyay:

0,9%,-+2-0,621 1,587
T, = nL 3722+ S = 0,249, - 0,3337, + 0,425T.

Tax kak ysen I JeXHT Ha OCil CUMMETPHH CTBIKA, TeMIeparypa Ts B3fTa
ABaXK b, YUHTBIBAf, UTO CJeBa OT y3l1a I pacro/ioXXeH HAa TAKOM Ke PaCcCTOAHHU
vaen 2.

3gea 11. Temnoneperaya K ysay 4 — o Iiomanu

0,03 - 0,06 1,4
F= ' =0, % =——— 0,045 =1,58.
9 045 M2, &), 4 0.02 0
0,04 -+ 0,055
K yaay 10 — mo maomanu F = _’:2 = 0,0475 m2;
k = i0 0475 = 2,22
11-—-—10_~ 0,03 3 - ) .

K yany 12-—no mrowmagu F=0,0475; 3gecy Temionepenaua MPOUCXOLHT HO
Hene3006eTOHY M MO MHHEpaJOBATHOH IMIMTe, NMOSTOMY CHAadaja onpeigefsieM HX
cpeIHHH Ko3(pGhHLUHEHT TeIVIONPOBOIHOCTH

1,4.40 4 0,06:55

Aep = = = 0,62,
CIeloRaTeJIbHO,
0,62
k , = ———— (,0475 = 0,49.
11—12 0,06 4
K vany 18 — F=0,045;

A 1,430 4 0,06-60 ) 0,505
f;-€p= 90 =O,50u, k11—18= 0,055 0,045—0,415.

Ilo ¢opmyne (33) aag temnepatypsl yszaa 1l mosayuum:
1,58t4 4~ 2,227y5 -+ 0,497, + 0,4157,5

T = 4’705 = O, 3361:4 + 0, 4721710 ‘l—
+ 0, 1041712 —I" 0,088T18.
. 0,045+ 0,03
Yaea 17. K ysny 10 — F= 5 = 0,0375 »2
1,4 v
kir_10= "6T65—5' 0,0375 = 0, 95.
0,055 4 0,075
¥ yany 16— F = —g = 0,065 m2;
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1,45.55 - 0,04.75 O 615
1,4 .
K yaay 24 — F=0,0375 x? cuauana oﬁpezle,rmen R caesa or uatu l.—24:
R’ 00 00y 1724 R = 222 0 0535
— - , /, 1 ’ . g B = == VoY
0,01 -t 195 cipaBa OT HUTH 2
no ¢dopmytae (22) nmoayun
45 -- 30 )
R, .= = (0,120; ki-_o, = 0,0375 = 0,295
R =TE T 5 =21 0,126 ‘
1,27 ' 0,0535
0,951 0,891 -1~ 3,047 0, 2987,
Typ = ot - I 18 19295 G 1g4my, 0, 1721, -
O, i

-+ 0,587t -1- 0,057T,y.
¥zea 31. K yzay 24 — F=0,0375 %

1,25-45-+1,4-30 1,31 o
fcp — 7 75 = 1:31; k&l-—?iz “6.,_05- :OJ/D:():E)ILF)

K yaay 30—F==0,04;

k _ L 0,04 =1,11.

=307 g 045 -
K y3ay 32

k i() 04 =1,87

S1—32 = 0’03 ’ e )
K BHYTpeHHEMY BO3RYXy Fkyi—t =7,5-0,0375=0,282,

0,615t I, 11tgy - 1,873, -+ 0,282¢ |
Ty = 24 1 10 - 3 T 2 —=0,1597, + 0,286Tyy -+~
3,877
-+ 0,48213, -+ 0,073
Yaea 35. K ysay 28 — F=0,16 x?
4

kas_og = ——6,—0—6; 0,16 = 2,8.
K yaaax 34 u yaay c 1=14,4°C

‘3534 — ] ,4 0, 04 == 0,35-

20 ok 0, 16
K BHyTpenneMy Bo31yxy kas—¢y, =7,0-0,16=1.2:
2,8%58-1- 0,305, - 1,2/ 0,35.14,4
Tgg = T8 2a 1 ; o T = 0,5957,5 + 0,075Tg, -+
— 0,285¢, - 1,08

AH&J0rHUHO HM3T0XeHHOMY IMOJYUHM pacyeTHble (QOPMYJbl AJA  OCTAbHBIX
30 y3/10B CeTKH:

Ysei 2: 12=0,242 1, 40,167 (1,473) 40,424 7,.
Yaea 3: ‘53:0,208 t}3+0,171 Tg+0,259 T4+0,362 T10.
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Vzen 4: T.1'—_'-0,232 t[1+0,241 T3—|—0,12 150,407 T11.
V3eq & 15=0,319 {4+0,082 140,041 15+0,558 T1)5.
Yaen 6: 13=0,345 440,029 154-0,022 7,-40,605 T/3.
Y3ea 70 140,35 t4+0,019 150,612 1,4—0,6°C.
Vzen 8: 14=0,278 1,-10,52 15,4-0,202 1y3.

Yaea 9: 19=0,278 TQ—I—O,QG(TB—I—T][)) 40,202 T

Vaen 10 1,5=0,22 13-+0,247 19-+0,373 1,;+0,16 1/7.
‘B’TSQJ 12; T12:O,791 T5—|—0,123 TH—I—0,0GQ T13+0,025 Tig.
Yaen 13: T:13=0,893 T15+0,045 T12+0,034 T13+0,028 T9p.
Vsea 14: 114==0912 1,4-0,03 71340,028 7,,—0,86° C.
Vsea 15 15=0,388 154-0,6 1,54-0,012 To0.

Yaea 16: 1;5=0,388 1o-+0,3(T154T17) +0,012 T95.

Yaea 18: 1,3=0,104 1,,40,764 1,7-+0,048 1,9-+0,084 Tos.
¥sea 190 119=0,182 15-+0,352 1154+0,176 T9040,29 T3.
Vaem 200 To=0,272 T152-0,17 150,126 T3,+0,432 Tyy.
Ysen 21: T21:0,295 114+0,12 T20+0,465 Tog 0,4D C.
Y3en 22; TQQZO,OOS T15—§—0,832 T23+0,16 Tea.

Yaenm 23: 1,3=0,008 Tls-}—o,416(T22"|—T24) +0,16 Tso-

Vaea 241 T53="0,047 T17--0,286 Tos+0,57 Tg5--0,097 Tay.
Yaen 25: T25:0,057 T15+0.62 Tg4—|—0,187 Toe 10,136 Tao.
Y3ea 20: ’1725:0,046 T19+0,324 T25“|—0,162 T27'{“0,468 T3a3-
¥3en 27: 197=0,066 19040,15 To+0,112 195+0,672 T34.
Vaen 28: 13 =0,071 T3;--0,105 Tg7-0,719 Ta5--1,35° C,
Vaen 29: 123=0,215 T,0+0,681 135+0,104 7.

Vaen 30: 130=0,215 T93+0,34 (To0-Tz1) +0,104 5.
Ysen 32 133==0,202 1o5+0,475 T3:-+0,237 123+0,086 5.
Yaen 83: 133==0,432 T-+0,255 T324-0,128 154-4-0,185 £,
Yaea 37: 134=0,567 19;4+0,108 133-+0,081 1354-0,244 £5.

Taxum obpaszon, pacuer TeMIEpPaTYPHOTO NOJs CBOAUTCA K pe-
WEHHIO 30 ypaBHeHull ¢ 3D HEH3BeCTHLIMH. JTO pelleHHe Aeaercs
METOACM  HTepaunH  (NocAeloBaTeNbHBIME NpubImKenuamu). Pe-
3VJbTATDI pacueTa TeMACPaTypHOTO MOJsS HPHBEACHBI Ha puc. 24,
rie Bee TeMIepPaTypLl VAOBASTBOPSAIOT PACUCTHLIM (BopMyaaMm ¢ TOY-
Hocerwsio o 0,1°C.

Tenmmnepartypiioe TOJE CThHIKA NOKA3bIBAET, 4TO0 MHHUMAJbIIAf
TeMneparypa, pasuasg 9,3° C Ha BHYTPeHHeH MOBEPXHOCTH CThIKA, OY-
JIeT OpOeTHBR TolepeuluX kedezoderonnnix pebep. Ilo ocm cThiKa
reMneparypa Oyaer Ha 0,5° BBIUIe, TaXK KAK B TOJOCTH CTBIKAa 3a-
Joxen c¢noi cruponopa. Handeaniree noHHzKeRlie TeMIIepaTyphl Ha
BHYTpeHIeH MOBEpXHOCTH CTEHBI B MeCTe PACHOJOZKEeHHS CThIKA 110
CpPaBHEHHIO ¢ TEMIIEPAaTypoOll NMOBEPXHOCTH 11da PACCTOANHH OT CTHIKA
cocTasgser 5,1°

M3 npusepa 16 BHAHO, HACKOABKO y106HCE TPUMEHATh A pac-
4eTOB NMPAMOYTOJBHYIO CETKY B OTJHYME OT KBAJAPAaTIoil ceTkH. FEc-
M IPH HCMOJb30BaHHU MPSIMOVIOJABHOI CeTKH s pacueTa TeMIle-
DaTVPHOrO MOJAS MBI HMEJH 35 ypaBIeHHi, TO Npu KBaAPATHOH ceT-
K€ ¢ PacCTOFHUAMI MCIKAY y3gamu 50 wm npuutocs Obl peraThb
14.6=384 ypasueuus. |

TemmepaTyproe mosie 1aeT BO3MOXKHOCTH TOYIO ONPEAEIHTL Be-
TH4IIY CPEHero COnpOTUBICHHS Tellonepejaie orpamuetnsd Ry cp.
-Last sToro Bruncasercs cpeanaa remmeparypa OLHON N3 MOBEPXHO-
CTelt OTPaKAEHNS Tep. KoaiuecTso Tem1a, MPOXOISIRIErO uepes 3Ty
{IOBEPXHOCTD,
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Q/ = (tLOS — Tcp) @,
rie fpos — TEMIlEpaTypa BO3AyXa OKOJO J1aHHOH MOBEPXHOCTH; ¢ —
KO3(P(UIIHMeHT TeNJOOTIayH BO3JAYX — IIOBEPXHOCTD.
C Apyrofi CTOpPOHLI, KOJUUECTBO Tellld, IPOXOIAAILET0 uepes Or-
paxaeHue

4
Q// o Iy ~— iy

rie ty—*ty — pasHOCTb TeMIepaTyp BUHYTPEHHEro u Hapy¥xHOIO BO3-
ayxa.

(=265 ~265,-265 -270 |~28,8 |
I [ ! v
. - [ - 44 t_f'vZ

241 1240 088 ~244_|"078 j

. SR .

\/ 2 '

EREEEERELK,
ﬁﬂ&*ﬁ%@&&ﬁﬂ%
25 SRSRREREEREREERKRKS
JC R RRLIIIIRSIERNN KIS
KRXXXKN 10,9 Q&@ﬁ&”&ﬁa dﬂ&dﬁﬁ&k

'’ AV AW, AW

V00000 00 0000
8009000999,
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Prc. 24, PeayapTarnl pacuyera TEMIEPaTyYPHOTO [OJA  BEPTHKAABHOIO CTHIKE
HAPYKHBIX CTEHOBHIX TNaHesel

I3 ycnoBuii paBencrBa Beauudd @ u Q7 moayyum okounua-
TeJbHO:
tB‘-_‘ th 1
Ro.cp — : . (34}

fios — Tep @&

®opmyaa (34) naer BO3MOXKHOCTb TOUHO OIPEHRHTL CONPOTHBE-
JeHHe TemJonepenaue Ji60ro CJA0KHOTO OTpaxkAeHHUs, a TaKxKe Or-
paxKAeHHH, OTJINYAIOUIHXCS OT ILIOCKOH CTEHKH (IPOCTEHKH C BEICTY-
NIaMH, NEePEeKPLITUSl C KECCOHHBIMH TOTOJIKAMH U Tp.).

Mpumep 17. OnpepenuTb cpefHee 3HAUEHHE CONPOTHBJEHHS TeILIOIEperaue
HApYKHOH naHeJbHOH CTeHB Ha noJoce wwHpHuHoll 1240 mm B 30He BAMSANHA Bep-
THKaJAbHOr0 CTHIKAa (cM. pHC. 23) 1O TeMOepaTypHOMY IOJIO, IIPHBELEHHOMY
Ha puc. 24,

YyHTHIBAS CHMMETPHUHOCTL CTHIKA, ONpejensieM CpejlHEe CONPOTHUBJEHUE Teil-
jonepenauve Ha noJoce wupHHONl 620 mm oT ocu creika. CpeaBfs TeMuepartyps
BHYTpeHHEIl NMOBEPXHOCTH CTeHB Ha 3ToH moJoce (no dopMmyJse Tpaneuuii)

9,7.45--9,45.45--9,4.304-10, 15-604-11,85- 120413, 45- 160414, 2. 160
Tep = 620 =
= 12,3°C.
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[To popmyne (34) nonyuum

18 4 31 1
= — ¢ — = 1,1b epad-m2.-u/kKan.
Roev="1s"T103 '7.5 er /

CrenoBaTesbHO, CTHIK TIOHHXKAeT CONPOTHBJCHHE Telsonepenaye CTeHbl B 30HE
ero BAHAHHA Ha 35% NPOTHB Ry, MOJYUEHHOro B mpHMEpe b JJIA cedeHHA naHesls:
IO YTEeIIRTEIO.

2. NPOCTPAHCTBEHHOE TEMNEPATYPHOE NOIJIE

JduddepennuanipbHoe ypaBHEHHE MNPOCTPAHCTBEHHOTO TeMIepa-
TYpHOTO IoJIsA npuBeneHo B raase | [ypasHenue (3)]. Pewenne 370-
ro ypaBHEHHs B KOHEUHBIX PA3HOCTAX NPHHUHIMAJIbHO OCTAETCS Ta-
KAM ¥e, KakK ¥ JJs [JOCKOr0 TeMIepaTypHOro 1noJs, TOJbKO BMECTC
KBaJPaTHON CETKH NoJie pa30HBaeTcsl NPOCTPAHCTBEHHON DELIETKOH
Ha KyOuKd ¢ pebpamu 1juHOH A. B 0JHOPOAHOM ToOJIe TeMIIepaTyphl
Tx,y,z B Y3JaX PelIeTKH JOJXKHBl YAOBJETBOPSITh VCJIOBHIO!

- -
Tx—{—A.y,z + 1:x——A.y,z + Tx,y—}—A,z -+ 17x,y—ﬁs,z | rx,y.z-}-A -+ Tx,y,z—-—A

T

oz 6
(35)
rjie Tx+A,y,z; Tx—A,y,z; —TeMIIepaTypr B 1IeCTH COCcIHHX YSJIaX
peLeTKH.

ITIpn HEOAHOPOJHOM MOJie HEOOXOAMMO YYHUTHIBATH BEIHYHHLI KO-
3(pduuHEeHTOB Temoneperayy MexIy y3JaMi pPelEeTKH aHaJOTHYHO
TOMY, KaK 3TO JeJaeTcsl IIpH IJIOCKOM TeMIepaTypHoM noJe. B atoMm
cayyae pacueTHble QopMyJanl TONYUYAOTCS aHAJOTHYHBIMM (GOPMY-
Jge (33), 1o ¢ LecTbIO YJAeHAaMK B YHCJAHTE/E W B 3HAMEHATe/Ie IIpa-
BOH 4aCTH.

CulenoBaTesqbHO, C TEOPETUUYECCKOH TOUKH 3PEHHsI pacuyeT IPOCT-
PaHCTBEHHOIO TEMIIEpaTyPHOro NoJs 3aTPyAHEHUN He NpeCTaB/IseT,
OnHako MpaKTHUYECKH pacyeT MNPOCTPAHCTBEHHOrO TeMIEpaTypHO-
ro NoJIg 3HAYHTEJbHO YCAOXKHAECTCA H CTAHOBHTCS UPE3BbIYAfHO TPY-
JOEMKHM, YTO Pe3KO OTpaHuYHBaeT 06/1acThb ero npumenenus. Ha-
IpUMep, €CaH NpH pacdeTe MNJIOCKOTO TEMIepaTypHOro nonast 6yner
B3siTa ceTka ¢ 36 y3JaMu, TO NPH pacueTe NPOCTPAHCTBEHHOIO TEM-
IepaTypHOro noJisi B aHAJOTHUHBIX YCJIOBUAX OyAeM UMeTb IPOCT-
paHCTBeHHY10 pewlerky c¢ 36-6=216 y3mamu, T. e. 3ajaua pacyera
IPOCTPAHCTBEHHOIO TEeMIIEPATYPHOTO IOJSI CBEJEeTCS B 3TOM CJyyae
K peulenuto 216 ypasuenuil ¢ 216 HeH3BECTHBIMH.

3ajaya pacuera NpPOCTPAHCTBEHHOI'O TEMIIEPATYPHOrO NIOJAS Pe3-
KO VIIpOIlaeTcs B OAHOM YacTHOM CJiydae, a HMEHHO, Korja B HeM
HMEeeTCsl OChb CHMMETpHH. B CTpPOHTENBHOH NpakTHKE 3TOMY YCJO-
BUID COOTBETCTBYIOT CJYYdH, KOUJa B Orpaxkjarolieil KOHCTPYKLHK
ecTb 60JTOBLIE KPENJeHHsA, a Takxke Oajxku, 3aJleJlJaHHbe B CTEHY,
BKJIQJBIUM, INMNOHKH, KOTOpble 6e3 6oJblic# MOTPEIHOCTH MOXKHOC
NPHBECTH K KPYIJIOMY CEUEHHIO. ’

Juddepennnanspioe ypaBHeHHue TeMIepaTypPHOro MmoJs ¢ OCbio
CHMMETPHUU JOJNKHO OBITb BBHIpa»@eHO B UUJIHHAPHUYECKHX KOODPHH-
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darax. JJg oAHOpoAHOTO TeMmueparyploro nonas ero anddepen-
1paJ biloe ypaBlleHHe B UHJAUIAPHUECKHX KOOpAUIlaTax HMeeT BH[I:
0%t at 0%t

1
4 — 4- — 0 3
Or? r ar 0z2 ’ ( 6)

rae T-— Temieparypa B J000H TOUKe IOJA; f — PacCTOSAHHe TOYKH
OT OCH CHMMETPHH, 2 — KOOPAHIIaTa TOYKH IO OCH CHUMMETPHUH.

Ecau na temunepatypHoe noJse HaJd0XKHTL ILTOCKYID KBAAPAaTHYIO
CeTKy C PacCTCSHMAMH MCXKAY ysaamu A Takum oOpasoM, uToOH
OJlHa M3 HUTEH CETKH COBIAJa € OChbK) CHMMETPHH, TO B KOHEUHBIX
Da3HOCTAX ypasHenue (36) MOMHO HpeACTABUTL B BHIAE:

Tr—zl.z_—z’r’r,z_!‘—rr—!—A,z J___l__ Triaz " YAz |

A2 Yor 2A n
Trz—A 2Tr,2 T T)‘,E’TA — 0
+ = =0,
OTKYZda TeMIeparypa B JI0G0OM Y3JI€ CeTKH
L Tr1Az T T—Az + Tr.z+A + Tr‘,z——A 1 _Z_\___
Tz ™ 4 Y8 8
X (Tr—l’—A,z o Tr—A,z)' (37)

[lonyuennoe ypasilenue AJst TeMOepaTypbl JIOOOH TOYKH 110J,
OTCTOSILIEH Ha PACCTOSHUYU 7 MEeTPOB OT OCH CUMMETPHH, OTAHYALTCSH
0T vpasHeuus (32) and NJIOCKOrO TeMIepaTypHOro mnoJag jpobasoy-

A .
HIM WIEHOM —— (T,in2 — T,_a,). [lo Mepeynatedus TOUKH OT OCH

CHMMETPHH BeJHUYHlIa pajuyca ¢ BO3pacTaer, a CJed0BaTeNbHO,
yMeHbilaeTcsi Benyunna gobasounioro useHa. IIpu r= oo noHapou-
HBHI yJaen ofpauiaercd B HYJdb, H TOrja ypaBueunue (37) obpaljaer-
¢s1 B ypapnenue (32) IJs INJOCKOro TEMIEpPaTypHOro NOJS, YTO
cipaseyiupo 1 Aas A=0.

Copmyaa (37) HenmpuMeHHMA IS TOUEK, JEXKAILHX HA OCH CHM-
METPHH, TAK KaK [pH 3TOM r=0 H Trgaz " Tr A =0 ¥ 7100aBOUIDLIH
yJlen oOpamiaercss B neonpegesiennocts sujga 0/0. Jas pacuera Ten-
nepaTyp TOUeK, JICKALIHX HAa OCH CHMMETPHHU, MOYKHO MPUMEHHTD
o6myvio popmyay (3%) Mg NPOCTPAHCTBEHHOrO TeMepaTyplioro no-
Js. B .3rom cayuae, yunThIBas, 94TO TeMIepPaTypbl B COCENHHX y3iax,
JeXalmux Ha ocAX X W Yy, OYAVT paBubl, U3 ypaBHenus (35) no.ayv-
I

4T LT . N
0-4bAz 0 Ay ; P}
T, , = -+ A 0,24 0,z—A (38)
2 6

[Ip# neomHOpPOALIOM TeMICPATYPHOM [OJE C GCbI0 CHMMETPHH,
a TaKKe NPH HaJd0KeHUN HPAMOYTOaLHON CeTKH, TCMICPaTypPHl B V3-
Jax, OKOGJMO KOTOpuIX Hapyuiera OAHCDOAHOCTb 11048 (ApPH NPAMO-
YFOJBHOI CeTKe BO BCeX ee y3Jax), onpeledasioTcsa no gopmv.ie
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(33). Kosdpduuuents Tengonepefadn, Bxofaume B 31y Qopayay,
ONpeaensioTcst caeyIoniHM 00pasoM: )

a) B HaANpaBJeHUH pagnyca — KaK HHJAHHJIPHYECKON CTEHKH TOJ-
L{HHOII, paBHOIl PACCTOSIIHI0 MEKAY y371avu, 1o popmyne

k= i (kkan 't epad), (39)

27‘4 i

rae ) — K03 (P(PHUHEHT TeIIOIPOBOJHOCTH
Martepuanad, paclonoXKeHHOro MeXy y3-
JaMH, B KKaa/m-u-epad; 2 — pacCTognue
MEXAY V3JaMH CeTKH B HallpaBJeHHH
OCH 2; 71 U Fp— paguychl LUHJIMHIPHUEC-
KOU CTCHKH.

Ecan Mexay y3JdaMu pacloNOxKeHb
JABa MarTepHaJsaa ¢ Ko3(phHINeHTaMH Tel- .
JTOTPOBOJIHOCTH A1 H Ao, TO KO3(DHHUIHEHT E) ?gi];@- \E{‘Igﬁéso I{g‘” ;Egﬁ'éij
TEIUIONePeNay MeXly Y3JaMH Ompese- “pa do
JSeTCs, KaK A5 IBYXCIOUHON HHINHIPU-

YyeCKOH CTeHKH 1o dhopmyJe

= : (39a})

rjiie 7o — paauyc LHJAHHAPUYECKOW TMOBEPXHOCTH COIMPUKOCIIOBEHIIS
MaTepHasioB;

G) B HallpaBJeHWH OCH 2 — KAk uepe3 IJOCKYI0 CTeHKY TOJilllH-
HOH, PpaBHOH PAaCCTOSHHIO MeXAYy Vy3JdaMH B 3TOM HampaBJeHHH,
U Ivoniagpio F, paBHOH MJIOLIAAH KOJblLA C pPaZUyCcaMu 7y H rg, MO

dbopmyae

AHAJOPHYHO H3JOKEHHOMY VYYHTBIBAIOTCH W KpaeBble yCJOBId,
T. €. TeMIepaTyphl AJAS Y3J0B, JekKalluXx Ha [IOBEePXHOCTHX, rpaHi-
Yamx C BO3AYXOM.

Ecny OAHOPOANOCTh NOJAA HAapyulella OKOJO OCH CHMMETPHH
B Npefejax ZHaMmeTpa, paBHoro 2A, to ¢opmyaa (38) oxasuiBaercd
HETIPHTOALIOA A4 ONpeIesends TeMhnepatyp Yy3J/CB, JeXKallliXx Ha
OCH CUMMETPHH. EcJH NpH 3TOM TCMIEpPaTyphl ITHX Y3JOB ompese-
JASTh W3 YCJOBHII TEMJAOBOro Gaganca, TO B 3l1ameHarene QoOpMy.Ibi
(39) naa xKoauvecTBa Temaa, OTAABAEMOTrO OT OCH CHMMETpPHU. I10-

A .
JyunM In e T. €. OECKOHEUHOCTh, 1 (P==0. B stOoM cayuae mas om-

pejesenns Beanuuiinl (Q MpUXOAUTCS BBOAUTL HEKUH YCJOBILIL JHa-
MeTp dp, omnpeleasieMbili Ha OCHOBAHWU CACAVIOMIMX coo0pakeHUH.
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Bhizieanm 0KOJIO OCH CHMMETDHH LHJHHAP AHaMeTpoM 2A H Ta-
KOH e BHICOTHI (puc. 25). KosuuecTBO Temna, mepefaBaeMoro of
y3Ja C TEMIEePaTypoil Tp,, OyAeT CACAYIOIIUM:

a) B HamnpaBJEHHM pPajMyca K TOUKaM ¢ TeMOepaTypoll Tu:

2A7TA
Qx = 2A (TO,z_ﬁTx);
In
dy
0) B HamnpasJeHHH OCH Z BBEPX K TOUKE C TEeMNEepPaTypoll Tn:iA:
Ao AT \
Qz—{—A: 7: T (TO,z o TO,z—{—A,);

B) B HalpaBJEHHH OCH Z BHH3 K TOUKE C TEMIEPATYPOH Ty,z—A:

A
Qoos = = (To.— To,0-a)-

3 yenosusa TemnoBoro 6amnanca Qx+Qria +Qz—a =90 nau, non-
CTaBJIsAs UX BHIpaXKeHUs U cokpamas s, A H A, TOJYUHM:

2 ) =0,

1
i Tx) - Y (_QTO,Z o208 7 V0,2

peuias NoJyueHHOe ypaBHeHHEe OTHOCHTEJBHO Toz, OYIEM HMETh:

2A
0,25 1n
2 do

T on  Toeta T
24 0,56In— 24 0,5ln—
} d 05—

9A
0,95 In ——
o

+ : TO, z2—A" (a)

2+40,5In—
-+ "

C npyrofi CTOpOHBI, IPH OLHOPOLHOM TEMMepaTypHOM NoJe AJA
To,; o dopmyne (38) umeem:

4 1 I
TO,Z:: —6—‘I’x+~?’5‘0‘:_{_£‘+'—6- TO,z——A‘ (6)

[IpupaBHuBast KO3pPHUKEHTH MPH Ty H Tp.4+A B yPaBHEHHAX (a)
H (0), moJayuum:

a) MpH Ty
2 —*
2 ]
o4 05m—2 ©
dy
OTKYIa
2A 2A
2+05In— =3 = 2
T d, 1 d, ’
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G} IPH Tozia H Toz-a

2A
0,251n —
d; I
2-4+0,51 2A 6
- ) n-——
T do
OTKVa
2A _ o 2A 24
1,6In— =2-1+0,b1n n in —= 2,
) dy dy dy
2A 2A -
IMpu In— =2 wumeem — =7,39, oTkvaa
do d() ’
dy=0,271A.

CiieoBaTeNIbHO, KO3(P(PHIUHEHT TenJjonepegayd OT TOUEK, JewKa-
MMX HAa OCH CHMMETPHH, B HallPaBJIeHHH II0 PAAHYCY MOXKHO olpemne-
J59Th 10 ¢Gopmyde (39), npuHUMAas HApPYXKHBIE AMaMeTp PaBHLIM 2A
i BHyTpeHHu#i muamerp do=0,271A. Vcaosublit auamerp dy MOXKHO
NPpUMEHSITE TaKKe NPH COCTABJEHHH TENJOBOro 6GajgaHca TOYEeK Ta,
ecJ1d TeMIepaTypHoe IoJe HEOLHOPOAHO B Npeleaax IuaMmerpa, pas-
Horo 4A.

[lpumep 18, B KupnuuHyw cTeHY
TOJIHHOA B 2 KHpNHUa C HapyKHOH
CTOPOHBI  3afesaHa xKejge3006eTOoHHAas
KOHCOb Ha ray6uny 36 cx. CeueHue
KoHcoan 2020 ca, peliaer 60 cxm. Kax
OTPA3HTCHA YCTPOHCTBO KOHCOJH Ha TeM-
neparype  BHYTPeHHeH  IOBEPXHOCTH
CTEHBI?

Ksanparnoe ceuenne KOHCOJH 3a-
MeHsieM SKBHBAJEHTHBIM KPYIJIBIM Ce-
yellHeM HCXOJS H3 CJeLVIOIHX coobpa-
JKeHUH:

a) TomepeuHoe KBajJpaTHOoe ceue-
HHe KOHCOMH HMeeT nuoluanb 20320 == ;
=400 cM? 3TOl IIONLAAH COOTBETCT-
BVeT aunaMmerp 22,6 cu;

6) mepHMeTp KBAajApaTHOro ceueHHS
KoHcoan 20X 4=80 cm, ueMy COOTBET-
CTBYET JAHAMeTp OKPYKHOCTH 255 ca.

B xayecTBe 3KBHBaJIEHTHOTO JHa-
MeTpa [PUHHMAeT cpelHee 3HaYeHUC,
7. c. guaMetp d =24 cm.

Janas pacueta TeMmMmepaTypHOro Imno-
751 HaxkJgaZbipaeM Ha TOPH3OHTANBHBLIN
paspes CieHbl B MecTe KOHCOJH KBaj-
paTHY CeTKy C paccTOSIHHEM MeKay
ee yaadamMu A=120 mx (puc. 26).

IIpunumaem caenylolune Xosdpdn-
LIEHTH! TENJIONPOBOAHOCTH:

N5 KHPNHuUHOf KaAaoKu cTenbl A=0,7 kxaafm-4-epad;

»  Xeae300eTOHHON KoHcoan A==1,33 »

Huxe npuBoauTCH BLIBOJ pacdyeTHBIX GopMyJa MU IIeCTH Hanbojee Xxapaxrep-
HBIX Y3JI0B CEeTKH.

570

Puc. 26. Pacyernas cxema TteMmneparyp-
HOTO TOJSA CTeHbl ¢ 3ajesaHHoli B Heit
KOHCOJBIO

89



¥zea 1. Tensomnepemauya K BHYTPEHHEMY DBO3AYXY: IJIOWIAb TeIwIONepesayu
10 kpyry nunamerpom 0,12 u 6yzer F=0,0113 .n? conporupncHue Tenionepeiade
\IOKIY BHYTPEHHHM BO3AYXOM H y3/oMm [

0,03 1 .
(g = 7)—_7- .. 7—5~ = 0,176 epad 2w ficra.,
4 o3 puneHT TerIonepesauH
I
ky_, = 6—7—6 0,0113 == 0,064 xwxa.1/4-2pad.
K yaay &:
0,7
ki_g =——0,0013 = 0,066,
0,12

£ 2A
npunpMag 2 = 0,03 +—=0,09 xnIn— =2,
2 d,

K yaay 2: mo ¢opmyae (39)

?
TAK KaK V3eJ JICKHT Ha OCH CHMMeTDHH, TIOJNYUHM:
3,14.0,09
Ry o =———— =0,198.
1-—2 1 :

¢

2.0,7
[To dopmyne (33) aas ys1a | noayuum ciIeAVIOILYIO pacueTnyio (opMmyay:
0,064f; 4 0,0667t5 + 0, 1987,

;= = (), 195¢ 0,201t 0,6047,.
T 0,398 BT 8T 2

Yaea 2, K BHyTpecHHeMY BO3IYXY: Terwionepegaua GyAeT MO KOALLY C BHYT-
pensudM jguametpom 0,12 m u HapyxubIM auaMerpom 0,36 m — F=0,1018—
—0,0113==0,0905 4%

I
= -—— 10,0905 - 0,514.

) —
B 0,176
K yaay 9:
0,7 B .
ky - 6‘,—;9 0,0905 == 0,527.
K yaay 1. ke—1==0,198.
K yaay 3.
3,14.0,09
ky 4= —=0,57.
- 1 0,24
In
2-0,7 0,12

Pacuernasg dopMyaa Aas ysaa 2
. 0,514t + 0,52719 + 0,1987; -+ 0,571
2 —= f—

1,809
== 0,248, - 0,291t + 0, 117, + 0,31573.

daea 8. K yaay 1: kg—;==0,0066.
K yaany 9: cpenHuii Ko3(pPUUHUCHT TEIIONPOBOAHOCTH MATePHANOB MEXKAY
STHMIL y3laMu:
0,74 1,33

ch - 5 == 1,02;
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3,14-0,12

fg_g = ——1—'—::0,384.
2.1,02
K yany A:
1,33 i}
ke 4= 67;0 0113 - 0,125.

PacuyerHaa gopmyna anas ysiaa 8
0,066t, 40,3847, +0,1257
0,575

dzea 9. K yaay 8 Rg_g=0,384.
K yany 2: kg_y==0,527.
K yaay I

Tg = = 0,115t + 0,6677, + 0,2187, .

K ovaay 10:

1o &Keae3oberony — ILIOLlaAh TeILIONepesayll Mo KOJBLY C BHYTDEHHHM AH&E-
svetpoM 0,12 4 n wapyKHuDIM nuamerpom 0,24

F'=0,0452—0,0113=0,0339 #%

o KMPNMYHOI KJIalKe — IJIOUIaAb TeNJONCpPeiayd Mo KOJIby € BHYTPOHHHN
anayetrpoM 0,24 o m mHapyRumy auayvetpon 0, 80 M

F7=0,1018—0,0452=0,0566 x?;

; ~1,33.0,0339 - 0,7-0,0566
R 0,0905

0 37

Pacuernas dopmyiaa ang ysaa 9
0,384ty - 0,5.‘2/r2 -+ 0,761%y + 0,707 7y,
o - 9,379 -
- 0,161tg + 0,222%, -+ 0,320T; -+ 0,29714,.

Vaea 12. K yaay 4

3,14.0,12
Rio—a = “—1_’— 29

2
2.1,33

K yzay 11 ko =Fks_,=0707.
K ysny 13: ku 12 =0,9; Bg.;=0,5-0,761 =0,380.
K ysny 1& ronbko no Keaesoferony ¢ miaomaabio F'=0,0339 2

1J3
012

kip_1g = —— 0,0339 - 0,376.

K HapyXHOMYy BO3AyXy: NO HapyXHOIl nNoBepxHOCTH crenbl F'=0,1018—
—0,0452=0,0566 x?; no GOKOBOH NOBepXHOCTH KoHcoar F7=0,754.0,06=
=0,0452 2

[Tonnast nnomann tensionepenaud 6yner: /=4 F7==0,0566-4-0,0452=0,1018 x?;
ko5 =20-0,1018=2,036.
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Pacuernasa ¢dopmy.1a mis yana 12
0,514 40,7077, + 0,38 7, + 0,3767,, + 2,036f

Ty == =

3,999
= 0,1251, ++0,1771,, 40,0957, + 0,094t ¢ + 0,509t -

Yaenr 20. K yany 19: kyy—19=05 kjp—a=0,5-05=0,25.

K Y31y 18: k20_13:k12—1820,376.

K HapyXHOMYy BO3AyXy: N0 GOKOBOi MOBEPXHOCTH Kouconu F’'=0,754:0,06=
==0,0452 x%, no TOpUOBO# MOBEPXHOCTH KoHcoad F”=0,0452—0,0113=0,0339 #2.

IMonnas mmomans Temsonepenaun: 0,0452-40,0339=0,0791 22, ko—r=20X
X0,0791 = 1,582,

PacueTtnaa ¢opmyna ans ysaa 20

0,25’[19 + 0,3761:13 + I ,5827,![{
Typ — 9 208 :011131—19_}'01171"18—1—0’717tﬁ'

Hast ocranbHHIX y3J0B CETKH MOJYYHM aHAJOTHUHO H3JOKEHHOMY CAEAYIOIIHe
pacyerHnie (POPMYJIBL:

Yzea 3: 13=0,282 {20,290 1,--0,158 19+0,27 71s4.
Yaen 4: 14=0,28 tz+0,288 111+0,178 13-}-0,254 1.
Ysenr 5 15=0,28 #3+0,288 Tr11+0,188 1,40,244 15
¥Ysen 6: 14=0,28 £:+0,288 t1v40,194 1:4+0,238 17
Vaen 10: 110=0,187 14+0,264 15-+0,264 1,,40,285 71.
Vsen 11: v11=0,187 1440,264 (ti0}712)+0,285 71
Vaea 13; T13=O,068 T12+O,184 TI+0,116 T14+0,632 lg.
Yaen I14: T14=0,076 1,3-+0,184 TII+O,108 T15+0,632 In.
Y3en 15: T15;=0,08 T14+0,184 TIII+O,104 ’E15+0,632 lg.
Y3en 16: T[GZO,OSQ T15+0,184 TIV+0,10”2 T17+0,632 te.
Vien 18: 15=0,163 v440,123 (1,4-+73) +0,591 #a.
Vaea 19: T19=0,208 (TA+2 T20)+0,376 In.

B yanax A TeMmepaTypa BBIUHCASAETCS HemocpefcTBelHo no dopmynae (38).
das ysioB, mOMeueHHBIX HA pacueTHol cxeme (puc. 26) puMmckuMa HHppamu, TeM-
epatypsi BeruwcasieM no dopmyae (37) co CAeAYIOLHMH 3HAYCHHAMH Kos3hu-

A

mHeHTa — :
8
AJs y3nos [
0,24 = 0.12 0,062;
et &  8.0,94 0
s yanos /1:
A
r=0236 , — = (,042;
8r
ans yanos [11:
A
r=048 x, — = 0,03];
8r
st yaqaos [V:
A
r=0,6 A, — = 0,025.
8r

B ysnax 7, V u I7, Ha KOTOpbIE, KaK BHIHO U3 PE3ysnbTaTOB pacueTta, BJAUS-
{IHe KOHCOJIH 1€ DAacIpoCTPaHACTCH, NPHHHMaeM 3HaueHHs] TeMNepaTyp, COOTBET-
CTBYIOUMC PACTPCAE/CHHIO TEMIEPATYPLl B CTeHe NPH OTCYTCTBHH B Hell KOHCOJIH.

B pacuere mpunmmaew caefyiomhe 3iaucHusl TeMIEPATYp BO3LyXA: BHYTpeEH-
nero tp=15°C 1 Hapyxuoro fn=—25°C, PeaynnTatoi pacuera TeMIIepATypPHOTO
1o ¢ Toynoctoio o 0,1° C npusenenst Ha puc. 27.
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TemnepaTyphl Ha BHYTpeHHell NMOBEPXHOCTH CTeHH! (NMpOTHB y3naoB 1—7) BHI-
JHCJAeHBl 10 OKOHYAHHH pacueTa TeMmIieparypHoro moas no ¢opmyne (27); B Hed
TIPHHATBL: BMeCTO [y — TeMIepaTypnl y3joB l—7; a BMecTo Ry— CONpOTUBJCHHE
Tervionepeaaue MexXIy BO3LYXOM U yajiom 1, pasHoe 0,176 epad-m2-4/kkaa, Torma
71751 BHIUHCJACHHS TEMIepPaTyp Ha I[IOBEPXHOCTH CTeHbl HOJAYyuHM GopMyay

t—t_- 1
B L —— = 0,24t 0,761, -,
0,176 7,5 ?

T = I —

TeMneparypnoe noJe CTeHBl B MecCre 3alefKy B Hee KOHCOJH,

NpHBeJEHHOE 11a PUC. 27, MOKAa3biBaeT Ciaeayiollee:
1) TeMmmepartypa BHYTpEHHEH

TTOBEPXHOCTH CTEeHHl IMPOTHB KCH- tg =13

CONM TIOHUIKAETCH TOJDLKO Ha 85 187 189 ;91 197 481 4197

0,6% TGN SN AN TN A
9) Ha BHyTpeHHeiH IOBepXHO- 2 \-;‘\-,7 INVENEEN

CTH CTeHBbl paauycC BJHSAHHA KOH-

N
N (Al
R 77 Sn SN SN SRAN
COM Ha TeMIepaTypy 3Toll mo-  /3-854:8% - AN
BePXHOCTH paBeH TOMbKO 0,36 A 7/4 POONINN \\§\\\
’ ) 15 001531 5N B3R 75,3
Z
/
Z
7

o 153 - 154 5 I s
“Te?) Ha HapYXKHOH HOBGI?XHOCTH > <\ﬁ SN SN AN SRV
CTeHBl pagHyC BAUSHHUS KOHCOJH 45’ _?z} ,
vMmenbwaercst 1o 0,24 w; L
4) TemmnepaTtypa Hapy:KHOM
fIOBEPXHOCTH KOHCOJH Ha paccro-
aauy 0,36 4 OT HapyXKHOI MoBep-
XHOCTH CTeHbl CTaHOBHTICS DaB-
HOHW TeMmrepaTrype HapyxHOTO -249 - 25

7
/
, —_— A
BO3/yXA. 4/ 25
V4
7

,-24? 245

/
247} -249 ty = - 25°

B 60JbLIIHHCTBE CJydaen BbI-
fOJIHee H NIPH pacuerax TeMIepa-
TYPHCI'C IOJIA C OCbH CHMMET-
puit HOIL3OBATLCS  LPAMOYTOJIL- Puc. 27. TeMnepaTyphl B y3max reo-
HOH CeTKOM, pacloaaras HHTH MeTPHYECKOH MOJeNH CTeHHl C 3aje-
CEeTKH, NEepHEHAHUKVJJISADHBIE OCH JIaHHOH B Hel KOHCOJBIO
CUMMETpHH, B IJOCKOCTAX CO-

HPHKOCHOBEHHA MAaTepHaJsioB, a HHTH, IapaJJjedbHble OCH CHMMET-
puH, 6oJee 9acTo BOJM3H OCH CHMMOTPHH M perke — Ha PAaCCTOSHHH
OT Hee.

-251-25

3. DNEKTPOMOAENUPOBAHME TEMIMEPATYPHLIX MOJEU

TpydoemKnii mpomecc pacueTa TeMmepaTypPHHIX MoJieH MOWKET
OLITb 3HAYHTEJHHO YNPOLIEH NPH NPUMEHEHHH 3JIeKTPOMOJAESHPO-
BaHNA.

DJIEKTPOMOJIeINPOBAHNE TeMIEPATYPHBIX MOJeHl OCIIOBAHO Ha
a1aJOTHH pacnpenesenus NOTeHIHAJI0B B 3JeKTPOCTATHUECKOM IIO-
Je ¢ pacnpelejenHemM TemIepaTyp B TeMuepaTtypHom moJgae. Ilpu
3TOM TeMIepaTypa B 2pad COOTBETCTBYET 3JEKTPUUYECKOMY IOTEH-
ualy B eJUHHIAX TNOTeHlUHaj a; TeNJOBOH MOTOK B KKa.A/4 — cuje
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TOK4 B aMIlepax; TEePMHUECKOe CONMpPOTHBIEHIE B epad-u/Kral -—
3/ 1eKTPHYECKOMY CONPOTHBJIEHHIO B GMaX.

Hauboaee NOAXOAAWIHM LIS PacyeToB IIOCKHX TeMIIepatTyplby
nogel ABJSETCS 3JeKTpoHHTerparop, upeanoxennsiin JI. M. Ivren-
M AXEPOM.

DJIEKTPOUHTErPATOP HpeAcTaB/IsgeT coO0l CeTKy, MeXAy Vvaiamn
KOTOPOI BKJIOYEHBl OMHUCCKHE CONPOTUBIELIS, KOTOPLIE MOIVT Ha-
O1paThesl NPONOPUHOHAIBHO TEPMHUYECKHM CONPOTHBICHHAM MEwX-
Iy y3JaMH CeTKH, Ha/JoZeHIIOH Ha ICKOMOe TeMliepaTypHoe I0.e
orpaxaenus. Ha puc. 28 npusenena npHHLHIHAJbHEA CXCMA JAEKTPO-

: : 5

; o . .—%Mfw‘w——-(‘: -

i N

r p i i
: b > i E 2 .
fg— s M7 S8 Two fi0
( _{/ ] ?—-«Ww»—i—*mfu—?ww—é—fi :
| s21 Ego (23 g4 225
! e T A /»-% !
'; s % 2 < i
L S z i s
iy

Puc. 28, 2nexTpuueckas oIeTH-
pyouias cxema

Puc. 29, Daekrpounrerpatop IH-12

HuTerpartopa Ha 25 rodex. CeTka adekTpouilTerparcpa npHCOeAnHE-
H4 K CeTH IOCTOAIHOTO TOKa, NHTaeMod axkymyastopom A. Kpafi-
THe V3Jbl CeTKH NpHcoennHennl K wunay [y u Iy, Ovuueckie co-
IPOTHBJCHHUST MEXKAY KpaflHHMH Y3JaMH CeTKM H [MHHAMH JOJMKHbI
GLITh NPOMOPUHOEAJIBHLIMH CONPOTHBIENIHAM Tellonepexoay. Oii-
YeCKHEe COIPOTHBJACHHA MEKIAY VY3daMH CeTKH ONpeaesiorTcs Ha
CCIIOBAHHH TEPMIIUECKHX COUPOTHB/JAEHNH, BBIUHCJASEMBIX NpeaBapli-
TeIbHO MO NpaBilja), H3J0KeHHbIM Ha cTp. 79. [IJ1s BoaMomkHOCTH
H3MelleHUsT OMHUYECKHX CONPOTHBJACHHH MEXKAY Y3JaMH CeTKH OHH
BBITOJHSIIOTCST B BH/IE€ MarasuHOB CONPOTHBJICHH.

DIeKTPHYECKHE IIOTEHHHA bl B OTAEJbLHBIX Y3JaX CEeTKH 3IEKTPO-
HHTErpaTopa MOZKHO 3aMepsaTh raJbBanoMeTpoM /', TpHCOeTHHEHHLIM
K mmmne [y m k koHTakTy K, BKAWUaeMOMY B JI0001 U3 Y3J0B CETKIl.
ajgbBanoMerp OyJeT NOKAa3bIBATb PasHOCTb I[OTEHHHAJLOB MEHIAV
LIMIION ¥ COOTBETCTBYIOMHUM y3a0M cerki. OTHOIEHHEe 3TOH PA3HOCTH
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K pasHocTH noTelnuagos Ha mmnax [fy, 1w [, paBuo OTHOUIEIHIO
pPasioCTH TEMIIePaTypP MEZKIY BO3AYXOM C COOTBETCTBYIOUICH CTOPOHDLL
OTpaAJICIIHA H TeMIepaTypoll JAaHUOI0 y3Ja CeTKHM K Pa3iOCTH TEM-
TepaTyp BO3JAyXa ¢ OAUOI I ¢ APYroil CTOPOH OTpaxaeHus, Ha OCIO-
BallMM Yero M BLIUHCISETCS TeMIepaTypa B COOTBETCTBYIOLIEH Touke
TeMIIepaTypHOTo MOoJs.

[Ipusenenue saekTpouHTErpaTopa pe3ko o6JeryacT pelieHHe cH-
CTeMbl JIUHEINIBX YpaBHeHUH, uTo HEOOXOAHMO IipH pacyere TeMIne-
patypunix noJeil. s MoAeJHPOBaHUS NPOCTPAHCTBEHHBIX TeMmiepa-
TYPHBIX 110/1ell 3JeKTPOHHTErpaTop cobupaeTrcs B BUJAE HPOCTPAHCT-
BEHHON peileTKH ¢ OMHYECKHMH CONPOTHUBJACIHAMH MeXAYy e¢
Yy3JaMH, NPONOPUHOHANBLHLEIMH COOTBETCTBYIOLLHM TEPMHUYCCKHM CO-
NPOTUBICHHS M.

Ha puc. 29 nawn obwuft Bua sgaexrpounrerpartopa JI. M. T'yren-
vaxepa. CeTka OMHYECKHX CONPOTHBJAeNHH cofpana Ha OGOJbLIOH
BepTHKAbHOI maneln. CeTka COCTOHT U3 448 y3/J0B U CORCPIKHUT
852 marasuna coripoTusenys no 100 ox u 88 marasuiloB 44 rpa-
nnunblx yeaosuit no 1000 o, CouporusaeHue 100-0MHBIX MarasuHoB
MokHO u3menath uepe3 | ox, a 1000-OoMHBIX MarazuHOB — depes
10 ox. Ha ropusonranpnoil 1ocke 3JeKTPOHHTErpaTopa pacnoaozxe-
bl H3MepHTeJbHAs MMaHesdb H laHedb TPAaHUUHBIX YCJAOBHII € JeJiH-
TeqdeM HanpsaxkeHus. C neauTess HanpsKeHus B JIO00H y3ea CeTKH
Jepes jlaHesbp FPAHUUHBIX YCJOBHE MOMKET OBITh MOQAHO HAlIPAMKEHHE
or 0 1o 100 enuin moteHiinaga yepes kaxaple 0,5 enunnu. Mamepu-
TeJbHasi TalieJb HMeeT CTOJbKO e THe3/l, CKOJBLKO V3JI0B HMEeeTcs
B CeTKE 3JeKTpoHHTerparopa.

DJIeKTPOMHTErpaTop IIPUCOLIUHSCTCHS K CETH IEPEMEHIOro TOKa.
Benangyudpl noteHuna os ot 0 no 100 exunu 3aMepsitoTed OCLKII0-
rpados ¢ Touitoctoio 10 0,1 exnnnnp. Briovyas LWiTekep OT OCLHU/JIO-
tpada B rHe3qa U3MEpPUTENbHOH maueldd, HAXOANM BeJHUYHHDBl 3JeK-
TPHUECKHX DOTEHUHAJOB B J1000M Y3JIC CeTKH.

EmKoCTEL Marasunos conpotusiaenns B 100 o orpanuunBaer npi-
sleHenne afextponnrerpatopa 3M-12 pacuetom TeMnepaTypHBLIX 110-
Jeil Aas MaTepHatJoB CO CPaslHTEAbHO OJUIKUMY 3HAUCHHSAMH KO-
(pUIIHEHTOB TemaonposoanocTi. Hanpumep, ieHonaact umeet . ==0,04,
anoMuHul 2.=190, 1. e. HX KO3(Q(PHUHEHTH TEMJONPOBOLHOCTH Pas3-
suuatorces B 4750 pas, a collpOTHBAEHHE MEKIY y3aaMu ceTkn DM -12
MOZKeT H3MelaThes Toabko B 100 pas. I[losTomy pacuet Temrepatyp-
HBIX TTOJICH KOHCTPYKILAIH ¢ MeTaMddH4eCKHMH BKJAOUeHnaMu na 2M1-12
MOZKeT BCTPETHTE OOJbLIHe 3aTpyaHenud. B 3Tux cayuasx pacdersl
TeMIOePaATYPULIX [TOJICH HPHXOANTCS BHINOINATL 1a 2BM *,

* Jlaa pacseron TeMmepatypisX nodei ma IBM «Vpaoa-4» kana. texun. navk
E. T. AprolkmacrniM cocTaBiaela NPOrpaMMa, He OTpPaHiuyuBarouniasi IHanasoH Ha-
MeHNeHHA TeNIONDPOBOAIIOCTH MATEPHATIOB B Npelenaax noJds.

95



Fnasa V. TETJIONEPEAAYA NMPHU HECTALMOHAPHOM
TEMNOBOM NMOTOKE

Peurenne Bonpocor, CBsi3aHHBIX ¢ llepefaded Temaa B HeCTALHGC-
HapHBIX YCJOBMAX, CBOAHTCA K HHTEIpUPOBaAHMIO JH(ppeperHyuait-
HBIX ypaBHeHHH TenjaonpoBogHOCTH (1) u (2), npuBelelHbIX B IJa-
Be I. Pemende 31X ypaBueHuil B ofUieM BH/e NMpeacTaB/seT 3a1auy
fonee CI0KHYIO, ueM peuleHue AuddepeHLUIladbHbBIX YPaBHEHHH TeM-
nepaTypHblX MOJIedl B CTAlMOHAPHBIX VCJAOBHEX TelJiolepepayil.

B cTpouTesabHON TEnNoTeXHUKe HeoOXOAUMOCTh yueTa TellIonepe-
Jayd B HECTALHOHAPHEIX VCJIOBUAX MOABIACTCS NP pEIIeHHH CIemy-
I0IIUX BOIIPOCOB: ONpeJeaeHuss aMIINTY bl KOaeSaHusa TeMuepaTyphl
BO3JyXa B NOMEUIEHUAX B CBA3U C HEPARHOMEPHOCTBIO OTHZAYH TENIa
CHCTEMOM OTOINIEHHs; pacueTa 3aTyxXaHusl TeMIepaTypHBIX Ko.aeba-
HUH B OT'PaKAeHHH B CBSI3U € KOJIeOaHHAMU TeMIEepaTypnl HapVAKHOIO
BO3JlyXa HJH [0J BO3JeHCTBHEM COJHEYHOW pajuHalliH; NMpPOrpeBa 4
OCTBIBAHUSI MaCCUBHBIX OFPaXACHUI U Ip.

B 3TOM ryaBe u3JaraiTcs MeTObl pacyeToB TeMJolepelaus B HE-
CTALlMIOHAPHDbIX YCJOBHSAX.

1. METOJ, KOHEYHbLIX PA3BHOCTEH

Pemenne npud@epeHunanpiplx VpaBHEHHH TEIJIONMPOBOLHOCTR
B KOHEUYHBIX PA3HOCTAX HMeeT OOJbIlIoe NPakKTHUECKOe 3Hadenue 4 ss-
JseTCA YHUBEPCAJbHBM [JIs1 PelleHHs pas3JH4YHbBIX BOIPOCOB, CBA3all-
HBIX C TelJIoNlepejauedl B HECTAUWMOHAPHBIX YCJIOBHAX.

MeToa KOHeUHBIX pa3HOCTEN OCHOBAH Ha ONYIHENHH BO3MOMKHO-
CTH 3aMeHbl HEIpepLIBHOrO Mpoliecca H3MEHEHUs TEMIIepaTyphl CKay-
KooOpasHbLIM KakK B NPOCTPAHCTBe, TaK U BO BpemeHH. [Ipu sTOoM
auddeperHninalbibple  YpaBHEHHS TelJIONPOBOAHOCTH 3aMEHANTCH
YPaBHEHHSIMHU B KOIIEUHBIX PA3HOCTAX.

PaccMoTpumM cHauajga cayuafl OAHOMEPHOH 3ajlauH, T. €. KOTza
ABHIKEHHE TEIMJa NPOUCXOAHT TOJbKO B HalpaBJIeHUH OJHOH U3 OCel
kKoopaunat. Takoi caygai OyJer IpH Nepefaue Temja 4epes H0C-
KY10 CTeHY HEOTPAaHHUEHIIOr0 NPOTAKEHHS U ONHUChIBaeTcss Tuddeper-
uyanabiblM ypaBHeHuenm (1), mpuBeleHHbIM B IviaBe . B koHeuHblx
Pa3HOCTAX 3TO YpaBHCHUE NIPUMET BHIL:

At A%t

=a , a
Az Ax? ( J

r1e At — KOHEUHBIC NIPHPALUEHUst TeMIePaTYPhl B epad; Az — Koueu-
Hbie MPUpalleHus BpeMeHH B 4; AX — TOJIIIHIIE! 3JeMeHTaAPHBIX cJIoes
B HanpapJeHuH OCH X B M; @& — KO3GGHUNEHT TeMuepaTyponpoBoi-
HOCTH Cpelbl B M2[4.

Hais peuiennss 3TOT0 YpaBHEHHS PA3LeaHM MJOCKYIO OXHOPOMHYIM
CTEHKY Ha 3JIeMEeHTapHbI CA0H OAHHAKOBOW TOMuIMHB Ax (puc. 30}.
Il1ockocTh, pasjensionide CAoH, 0003HAUNM HOMEpaMHu ... h—1; n;
n-+1; ... Bpems pasobpem Ha pasuble HHTepBasdbl AZ uac, Temnepa-
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TYpbl OyJeM ONnpefessiTh B IJIOCKOCTAX, pasiessioluX CJA0H, U 0603-
HayaTb UX OYKBAMHU T C JABYMS HHIAEKCaMHu (MepBbI HHIAEKC — HOMEP
NJOCKOCTH, BTOPOH HHJIEKC — MOMEHT BpEMeHH, KOTOPOMY COOTBeT-
CTBYeT AaHHag TemIeparypa). Torga ypaBHeHHe (a) NPHMeT BHUA:

Tn,z—}-l — T,z —a Tn+l ,2 -+ Tn—t1,2"" zrn.z

AZ Ax?

’

FI€ Tn,z+1 — TEMIEPATypa B IJIOCKOCTH 1 B MOMEHT BpeMeHH Z-+4-AZ.
Pelwas 370 ypaBHeHHe OTHOCHTEJbHO Tn, 741, HOJYUHM:

; AZ
Trz,z-l—l =TT an-z (Tn—{—l,z -+ T2 QTn,z)' (40)

n-f n nei’
|
|

il ax
L—z—-—-—«-—-— - SRR -
Puc, 30. I'paduveckuil cnoco6 pacuera  Puc. 31. K nmpumepy B. C. Jlykng-
U3MEHEHHs: TeMIIEPATYpbl B  INIOCKOH HOBa
CTEHKe

Iro obuas dopMyna Mg onpeleseHHsas TeMIepaTypbl B J/1000H
TIJIOCKOCTH Yepe3 UHTepBaJ BpeMeHu AZ o TeMIepaTypaM B 3TOH Ke
IJIOCKOCTH H B [BYX COCENHHX IJIOCKOCTSIX B NPeAbLAYIIUA MOMEHT
BpeMeHn Z. Takum o0pas3oM, pacdeT H3MEHEHHS TeMIepaTypbl BO
BPEMEHH CBOJHMTCH K MOC/JAEA0BATEIbHOMY BBIYMCJAEHHIO TeMIEPATyp
BO BCeX MJIOCKOCTSIX CTEHKH 4Yepe3 paBlible HHTEPBaJbl BpeMeHH AZ
1o hopmyne (40).

B uyactHOM cayuae, ecau noxolpath 3HaueHue AZ U AX Takum

AZ

o6pasom, 4ToOBl @ e 0,5, TO bopmynaa (40) npuMer BUI:
X
T + T
__ _ntl,z n—1,2
rf:.a?"}“l I 2 . (40&)
Drta dhopMyJa, uMeiouias oueHb IPOCTON BHJ, ClpaBedJJuBa TOJb-
Ax? o
Ko npu AZ = > ®@u3nyeckuil cmelca Gopmyast (40a) cocrout
a

B TOM, YTO 4yepe3 JalHblil HHTEpPBAJ BpeMenu AZ MeXy NJI0CKOCTA-
M n-+1 n n—1 ycranaBiuBaeTCs CTAMOHAPHOE COCTOSIHKE TEeMJo-
nepenaun. CienoBare 1510, 3TOT HHTEPBAJ BPEMEHU SIBJISETCS MAaKCH-
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MaJIbHBIM, W IPHU NOJb30Bauuu ¢popmysoin (40) MOXKHO NpHIHMATb

UHTEepBaJbl BpeMeHH AZ, He npeBbllIaloUllHe BeJHYUHY Ny, OI1-

penesaseMyto no gopmyJie

Ax?

2a
Ecan BennunHa AZyaxe laKe He3HAulTeJbHO MpeBblllieHa, H3Me-

HEHHs TeMIlepaTypbl HauMHAIOT HOCUTh OeCHOpSAAOUHBII, CKAYKO0O-

pasHblil XapakTep U pacueT CTAHOBUTCSH HeBepHbIM. UeM MeHblie OV-
JAYT B3ATbl HHTEPBAaJIbl BpeMeHH, TeM OoJee TOYHBIN OVIeT pacuer.

AZMaKC = (4 1)

~ Ax
Haun6o/b11y1o TO4HOCTb pacueT Oyaer HMeTb npu AZ = P T. €. B
oa

TpH pa3a MeHblleM AZyaxc.

Muorpa naxe npu AZ=AZyaxc pacuer MOXKET NPHUBECTH K HEBEp-
HBIM pesyJbTaTaM. B 3TOM OTHOILLEHMH HHTEpEeCeH IMpHMep, NpHuBe-
Jennplil npod. B. C. JlykpsiHoBeIM (puc. 31). B nuockoit crene, ab-
COJIIOTHO TeIJIOU30JIMPOBAHHOII ¢ 00eux CTOPOH, HayalbHOe pacnpe-
JesleHde TeMmIlepaTypbl BoJHOOOpas3Hoe (cmJuomHas JguHus). Yepes
MHTEePBAJd BPeMeHH AZyaxe N0 ¢opmyse (40a) moayuusl Takoe xKe
pacrnpejeJiedie TeMuepaTypsl, HO CO CABHIOM MAaKCHMAa.bHbIX TeMIle:
partyp Ha IauHy Ax (nyHKTHpHas Jaunus). Uepes caelviomuid HH-
TepBaJ/J BPEeMEHH NOJYUHM Hauya/JbHOe pacrnpeleseHHe TeMhOepaTyphl
B CTeHe, T. €. B Hell OYJyT NPOUCXOAUTh He3zaTyxalollie KoJseOaHIid
TEeMIepaTypshl, UTO BHO NPOTUBOPEUYUT AeHCTBUTENbHOCTH. Ecau npu-
HATb AZ MeHbIIUM AZyake, KOJeOaHHS CTAHOBSATCS 3aTYXAOUUMH,
NPUBOASLIMMHU K BbIpaBHABAHHIO TeMIleDPaTyphl MO TOJLIHHE CTEHKH,
YTO COOTBETCTBYeT AeHCTBUTEJIbHOCTH.

dopmysna (40a) noxaseiBaet, uto Npu AZ=AZyauc ONpeIe/eHYe
TeMIepaTyp B IUIOCKOCTSX pasfesia CJI0e€B MOZKHO BBINOMHATL rpa-
¢uuecku. JIag 3TOro A0CTATOYHO COEAMHHUTL NPAMON JHHHEH TOYKH,
COOTBETCTBYIOLIHE TeMIlepaTypaM B ABYX COCEAHHUX MJOCKOCTAX B MO-
MEHT BpeMeHH Z, uTOObl NOJYYUThb TeMIepatypy B AaHHON IJIOCKO-
CTH uepe3 uHTepBaJ BpemeHu AZ (nyHKTHUpHas npsmas Ha puc. 30).
OnHako rpaduuyeckuil cnocob pacyera He o0OecrnedyuBaeT 10CTATOYHO!
TOUHOCTH, NOITOMY Jyulle I0Jb30BaTbCSA BBIYUCJAEHHEM TeMIeparyp
B OTJeJbHBIX CJOSIX, CBOJAS pacuer B TabJauLly, Kak 3TO CAEJAHO
B NPHBOJAMMOM Jajiee IpuMepe pacuera.

Jas onpeneseHust TeMInepaTyp Ha IMOBEPXHOCTAX CTeHbl, I'PaHU-
Yallux ¢ BO3AYXOM, NpUMeM cleaymoouine oO003HauyeHHd: [y — TeMIie-
paTypa BO3JyXa Yy IIOBEPXHOCTH OTpazKIeHHs; T; — TeMmleparypa Io-
BEPXHOCTH; Ty — TeMIlepaTypa B MJOCKOCTH, OTCTAOILIEeH Ha paccrod-
HHH AX OT NOBEPXHOCTH; o0 — KO3 (PHULIHEHT TENJOOTAAYH BO3AYX —
IOBEPXIIOCTb; 7 — K03((hUUHNelT TenJoNnpOBOANHOCTH Marepuaaa cre-
HBl. PaccyoTpuMm ABa caydas onpeaesenns 3TOH TeMIepaTypH.

1. Mpn AZ=AZyaxc. B 3TOM ciaydae HCXOHsI M3 TOrO, YTO Yepes
WHTEpPBAJ BpeMeHH AZ COCTOsSIHMe Temjonepelauyd MexkAy CJIO0AMH
CTAaHOBHUTCH CTALMOHAPHBIM, ONpeaeasieM T; U3 YCJOBHUS TelJIOBOTO
GaJjaHca, T. €. U3 YCJAOBHUSI, UTO KOJMYECTBO TelJa, NpHUTEeKalouera
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K MOBEPXHOCTH OT BO3AVvia (|, U KOJHYECTBO Tenaa (o, OTXOASLIETO
OT 3TOH TNMOBEPXHOCTH K JIPYroW INJOCKOCTH 3a HHTEpBaJ BpPeMeHH
AZ, 10/KHO OBITb B CVMMe paBHO HYJ10. Benuunnbl Q; u Q, umelor
cJe1youlle BolpaxKeHus:

A
Q= (7 0 =112 Q= — (T .y — %) AZ,
OTKYJIa

[+ g, =0
Cwjl,z—H -—CZBT Erl,z—l—lNETQ,z_ ‘

Pelas NOJY4EHHOE VpABHEHHE OTHOCHTEJbHO Ti 741, MOJYUHUM!

A
Aty + 7 Ty,
T, ., = ax : (42)

i ,2“7-1 )v
o —_
- Ax

2. Ilpn AZ<<AZ,axe. B 310M cyuae B pacueTHyio cxeMmy HpPHXO-
AUTCS BBOAHTL JOMNOJHHUTEIbHYIO IJIOCKOCTb, OTCTOSIIYIO OT MOBEpPX-
HOCTH CT€HBl HA PacCTOAHHU AXp, COOTBETCTBYIOUIEM TOJUIHUHE CJOf,
17151 KOTOPOro AZyaxe OyAeT paBHO BEIOpaHHOMY HHTEpBaJy BpeMeHH
AZ. Beanunna Ax, onpeneasiercsa ucxonsi us ¢opmyan (41) mo
(popMmyJie

Ax, =V 2aAZ. (42a)

TesnepaTvpsl B 3TOH IIOCKOCTH BBIYHCJASIOTCS TOCJE ONpeneeHus
TeMIepaTyVp B COCEIHHUX I.IOCKOCTSIX JIMHEHHBIM HHTEPICJAUPOBAHUEM.
Termepatypbl Ha OBEPXHOCTH CTe-

Hbl IIpY 3TOM BBIUMCJAAIOTCA O pop- A-! n nes
aviae (42), B KOTOpOH NPHHHMAET- %

ca Axo BMecTo Ax U TeMIeparypa
NOTMOJIHUTETbHOH IJIOCKOCTH Ty BMe-
CTO T2,2.

Ecan cTeHa COCTOUT U3 HECKOJIb-
KIX DPa3/JHYHBIX MaTepuasos, TO Ka-
JKIbIH H3 CJ10eB JeJHM Ha paBHBIE
cJ104 AX, TpHYEM B OTIEJLHBIX CJO-
X PAal3JHUHBIX MaTEpPHATOB BeJHUHU-
Hbl Ax MOryt ObiTb pasHbiMH. as
KazkKIOro CJjiosl CTeHbl OlpenensieM NN
COOTBETCTBYIOIlee €M\ 3HaueHue
AZ yiance, TI0CTE 4ero B pacdeTe NPH-  pyc 32, K pacueTy M3MeHeHHs TeM-
HHMaeM IJ14 BCE€H CTEeHBbI OJHO 3Ha- nepaTypbl Ha rpaHule C/l10eB H3 pas-
genne AZ, paBHOe HauMEHbIIEMY H3 JTHIHBIX MaTEpHaJI0B
sHadeHul AZyaxc, MOJVUEHHBIX A5
pas3JUYHBIX CJI0eB CTeHbl, WK MeHblle ero. [lasi cjaos, B KoTropoM
AZ COOTBETCTBYET ero MaKCHMaJbHOMY 3HAueHUI0, TeMIIepaTyphl OM-
pexeasem no ¢opmvae (40a), a B oCcTanbHBIX CJOSX — N0 oObuiek
dopmyne (40).
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B nuiockoctH n, pasaesasiiolled CJAOW U3 PAal3JHUUHBIN MATepHAJoB,
OolnpelesseM TeMIepaTypy Ha OCHOBAHWH CJENYIOUIUX COOOpaKeHHi.

KoJsivyecTBo Tensa, NpUTEKaIOUIEro K IJIOCKOCTH /1 OT MJOCKOCTH
n—1 (puc. 32) 3a uHTepBaJs BpeMeHu AZ:

A
Ql = (Tn—-l,z T Tn,z) E;: AZ.

KosnyecTBO Temna, OTAaBaeMOro HJOCKOCTBIO 1 MJOCKOCTH n-1
3a HHTEpBaJ BpeMeHU AZ:

. A
Q2 - (Tn,z T Tn-i-l.z,) Ax, AZ.

_ Msmenenne TemypocolepkaHus IMOJOBHHBEI JIEBOLO H IIOJOBHHDI
1IPABOro CJIOEB, NMPUMBIKAIOIIUX K MJOCKOCTH H, B CBS3H C H3MeHe-
HUEM TeMIepaTypbl 3TOH IJIOCKOCTH 3a BpeMfl AZ OT Tn,: J0 Tn,2+1:

AQ - (Cl 'Yl Axl + CQ V? Ax?i) (Tn,z—H —‘_ Tn,z“;‘

p
2

N3 ycaoBusa TemnoBoro 6ajaHca AOAXKHO ObiTh AQ=Q;—Q,, oT-
KyJla NOJYYHUM:

1
2 (er v Doy + 60 A (T, oy = T, ) =

T — T T — T
— ( n—1,z n,z }"1_" n,z n+1,z ;\’2) AZ.

Ax1 sz

Peliasi 3T0 ypaBHEHHE OTHOCHUTENBHO Tn,z+), NMOJIYUHM HOpPMYIY
IJIsi pacueTa TeMIepaTyphbl Ha IPaHHUlle JBYX Pa3JHYHLIX MaTepHaNoB!

. _ 2AZ Th—1,2"Tn,z A Tn,z ™ Tndt.z ) 41
— _— v .
marl g V1 Axitcp Ve Axy Axy ! Axy ’ e

(43)

Ilpumep 19. Temnepatypa Hapy»XHOro BO3AyXa B TeueHllc & ¢ NOHHMKAETCH
¢ —5 mo —25°C, a sareM cHoBa nosnimaercss fo —5° C. Kak 310 orpasurcs Ha
TeMrnepaType BHYTpeHHell NOBePXHOCTH CTeHbl, H300paxKeHHOH Ha puc. 337

HapyXHoe orpaxjeHue COCTOUT H3 KHPNHYHON CTeHbl TOJINHHOH B 1 Kupnudy
(25 cu), yTemIeHHOH C BHYTPEHHeHl CTODOHBl IVIHTAMH MNEeHOGEeTOHA TOJILIMHOM
12 cm.

MaTtepuanb! CTeHBl HMEIOT CJAeAyiolnHe 3HaueHHs KO3 (PHIUHEHTOB TeMIONPOBOL-
HOCTH A KKaAa/m-u-epal, yoenbHOH TEMIOEMKOCTH ¢ KKGA[K2-2pad u OGBEMHOro
Beca v Ke/m3; KUpNMYHAs KJafKa H3 TVIMHSHOTO KHUpPIHYa Ha TAXEJOM pacTBope
A=0,7; ¢=0,21; y=1800; nexsoGeron A=0,18; c=0,2; y=600.

CTeHa MMeeT CONMpoOTHBJeHHe Temsonepenave Ro=121 epad.«? u/xxan.

Jlng pacueTa M3MEHEHHMA TeMIEpaTypbi B CTeHe BO BPeMEHH DA3IeTHM ee Ha
nsATh c/10eB. I'paHHLbl 3THX CJ0eB NMOKa3aHbl HA pPHUC. 33 U NEpPeHyMepPOBaHHI.

Ilaa BumiGopa pacueTHOro HHTepBaja BpeMeHM AZ ompelensey  3HAUYEHUS
AZyanc AJS1 OTAENbHBIX C10€B CTeHBl Mo ¢opmyne (41).

ITenoberon. KoabduuyenT TeMnepaTyponpoBoLHOCTH Oyner:

0,18
a=—"""-—=15.10—1
0,2-600
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ITpu tonuune caoeB Ax=0,06 # nony4yum:

, 0,062 . o
’Azmaxc: 2.15 104 = 1,2 u.
Kupnuunas Kaadka. KoabduuueHT TeMnmepaTypONnPOBOAHOCTH Gyler:
0,7
a=—"——=18,5.107"
0,21-1800
Ilpu rtonuuue ciaoes Ax=0,083
HNONYYUM: / 2 4 5.0

3 6
, 0,0832 K R S AN SN
BZyae =55 100 = 1,87 w. | / //%

3
B pacuere npunumaem AZ=12 y _ rg//x A
XK4K COOTBETCTBYIOWIMH MeHbIIEMY H3 - g’//////
TNOJYYeHHbIX 3HaueHHH AZyaxe. o AN
JI1si OTHENBbHEIX TJIOCKOCTEl CTeHDI oo sl A
NOJy4HM CJAEeAYIoIHe pacueTHble Gop- E - SR ,'(’1/ )
MYJIBL o | & NS
Mnockocts |  (BHyTpeHHAS S / A&/ /(/
NOBEPXHOCTL CTeHbl). Tak kKak AJd ne- & r ,/gaq//.‘_ v
HoGeToOHA NPHHATHIA HWHTepBal BpeMe- A / S e /»///
HH paBeH AZyaxc, TEMIEPATYPH B 3TOH I N /L/ AV
IOCKOCTH  onpefensieM mno Qopmyae R // i //'/‘-. #
. o A S
(42), npuuumas as=7,5 Kraa/m?-4)X Lo ‘60'///33///57/
Xepad: S e v e V7
0,18 e VA
7,5ty 1 0.06 2 1 120 250 1|
T1,2+1 = 0 18 = 37‘0 L
7,54 —
0,06
= 0,715¢, 4 0,2851,. Puc. 33. KupnuuHas cTeHa, yTenJeH-

Has neHoOeTOHOM
[ITnockocrtpr 2 (cepeauna ne-
#obetona). Tak kaxk nas neHoberoHa
AZ=AZyaxc, TEMOEPATYPY B 3TOH IJIOCKOCTH ONpene/sieM HENoCPeICTBEHHO IO
bopmyae (40a):

Ty, 241 = 0,0 (Ty + Tg).

IlnocxocTb 3 (rpaHuna neHoGeToHa W KUPNUYHON KJaaaku), Temrmepary-
DY B 3TOi NJOCKOCTH omnpejensieM no ¢opmysne (43):

T _ 2‘1,2 (T2~T3 0 18
32417 0,9.600.0,06 ~- 0,21 1800-0,083 \ 0,06 =
T3——'L' H‘ ‘ |
- 0,0834 O”) + Tz = 0,1867, + 0,2917; +- 0,5231,.

MMnocxocts 4 (B KupnuyHoil Kiaajike). B 3Toll miIocKoCTH TeMmepatypy
onpenensieM no gopmyae (40):

[y
y

0,083

Y =T, 4 18,5.107" (T3 + Ts — 214) == 0,322 (T3 -} T5) + 0,3567,.

IToockxocTh 5. AHasoruyHo GhopMmyJse AJas NAOCKOCTH 4 MOJTYYUM:
T30 = 0,322(7, + T,) + 0,3567,
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[TmocKkocTp 6 (HapyxHass nNOBEPXHOCTb crTeHbl). Tak Kak y KHPIHUHOMN
K1aaku AZ yenblie AZyaxe, A5 ONpe/ie/eHs TeMIeparypsi B 3TOi NJOCKOCTH npe-
BApHTEJLHO TO (GopMyJe (42B) BbUHCAsSEM BeaHuHHy Axo= } 2-185.10—%.12=
=0,067 m. Ha 3TOM paccrosHuu OT TNJOCKOCTH 6 MNPOBOAHMM JAOIMOJHHTENBHYIO
naockoctb O (cMm. puc. 33). s BLIUMC/IEHHS TeMNeparyp B 3TOH IUIOCKOCTH IO
JUHEHHOMY HHTEpIOJHPOBAHHUIO MEXKAY TeMNepaTypaMHu Ts, z4+; H Te, z4+1 MNOJYUUM

crenymomyo dopmyay '
y 6715 + 167,

TO,Z+[ = 83
TeMmneparypy mi1ockoctH 6 omnpenensieMm no ¢opmyie (42), npHHHMas Og==
=920 kKkaa/M?.4.2pao;

= 0,81r; + 0,197,.

= 0,657f; 4- 0,343 7,.

Pacuer Bemem B ¢opme Tabauupbl, NpUBelleHHOH HUXKe. TeMmepaTypy BHYTpeH-
Hero BO3JyXa IpHHHMaeM nocTosiHHOH, paBHoit 18° C. M3smeHeHue TeMmneparyph
Hapy»XHOro BO3AyXa [MaHO B nocjaefHed rpade pacuetHoi Tabauubl. HauanbHoe
pacrnpejiesieHHe TeMNepaTypbl B CTeHe, COOTBETCTBYIOIlee MOMEHTY BpeMeHn Z =0,
NPUHHAMaeM COOTBETCTBYIOIUUM CTAIMOHAPHBIM YCJOBHSIM TeIUIONEPeNayH INpH
tz=18°C u fg=—>5°C, TemnepaTypbl B NJIOCKOCTSIX CT€Hbl BHIYHC/ISIEM C TOY-
HocTbiO 10 0,1°C.

Pacuer nokaseiBaeT, uTo MHHHMAaJbHOe 3HaueHHe TeMIlepaTypbl Ha BHYTpeH-
Hell moBepxHocTH cTeHb T;==14,5°C Hacrynaer ToJbKO 4epe3 21,6 # oT Hauaza
noxononanus u ueped 13,2 4 nocne LOCTHXeHHS HapyXHOH TemmepaTypoil MHHH-
myMma. [ToHuKeHHe TeMIeparypbl BHyTPeHHeH NOBEPXHOCTH CTEeHbl 3a NEPHOX Mo-
xononanus cocrasiasier Tonpko 1°C. M3 pacuerHofl TaGauubl BHIHO, YTO IO Mepe
ylaJeHusl MJIOCKOCTell OT HapyXKHOI NMOBEPXHOCTH CTeHbl Bce Gosiee YBeJHUMBAETCSH
OTCTaBaHHe MHHHUMYMa TeMIepaTypbl B AAHHOIl NJOCKOCTH OT MHHHMyMa HapyxX-
HOH TeMIepaTyphl.

Ecaun 6pl pacuer MHHHMAJIbHOH TeMnepaTyphl Ha BHYTPeHHeH IOBEPXHOCTH
CTEHB NPOBECTH IO CTAIMOHAPHOMY peXUMY, moJsiaras TeMIepaTypy HapyXKHOro
BO3ayxa paBHoii — 25° C, To no ¢opmyJse (27) moayuusau OBbI:

18 + 25
1,21
T. e. Ha 1,2° HHXe NelCTBHTENbHOH TeMIlepaTyphl.

IMpumep 20. Paccuntath CKOpPOCTb NpOTpeBa CTeHbI OTAN/JIMBAEMOr0 MOJBa.Ia.

Crena TosuuHO# 4,3 M U3 TSAXKeJOro BUOPUPOBAHHOrO 6eTOHA MPHUMBIKAET He-
IOCPEJCTBEHHO K INPOMOpOXKeHHOMY rpyHTy. CucTeMa OTOIVIeHHS NoABajla pac-
CUHTAHA Ha mojauy Tenna B KonuuecTBe 18 xxas/u Ha 1 M2 BHyTpeHHell NMOBEPXHO-
CTH CTeHbl. B MOMEHT mycka CHCTeMbl OTONJEHHSl TeMIepaTypa MacCHBa CTEHH
1 Bo3ayxa B noxBase paBHa 0°C. Bo Bce Bpems IporpeBa CTeHb NpHJeTalouiuii
K Hell TPYHT MMeeT NMOCTOSIHHYIO TeMIepatypy, paBHyio 0°C (orranBaHHe TpyHTa).
Hackosnbko mporpeercsi cTeHa yepe3 MecCsll NOC/Ae BKJKYEHHS CHCTeMbl OTOIVIEHHS?

BuGpupopanublii 6eTon umeeT o6beMHbIll Bec 2400 ke/m3. KosdoHuueHT Temio-
nposonHocTd GeroHa npuMeM A=14 KKaa/m-4-2pad, yuuTHIBasi €ro BBHICOKYIO
piaxnoctb, [IpuHuMas BraxHocTh GeToHa paBHoi 5%, no gopmyae (14) nonyunm
3HaueHHe ero YIeJbHOH TemTOeMKOCTH PaBHBIM:

0,2+ 0,01.5
=1 10,01-5

Ty = 18 — = 13,3°C,

= 0,24 kraa/ke-2epad.

I Heo6X0auMO NOMHHTb, YTO TeMIepaTypbl To BBIYHCISIOTCS 0 TEMIEpary-
paM Ts, z+1 ¥ Tg, z+1, COOTBETCTBYIOUIUM JAaHHOMY MOMeEHTY BpeMeHH, 4 He 3a Ipe-
JbIAYIIHA MOMeNT.
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Kosdduunent temnepaTyponpoBofHOCTH 6eToHa 6ymer:
1,4

a=———— =243.10"" u2/4.
0,24-2400

PacyeTHas TabJauua

Temnepatypa B °C B NJIOCKOCTSIX CTEHBI
Z,4acoB ty °C tH,°C
1] s |« 5 | o 6
0 18 | 15,51 9,2 28| 0,5 —1,7 —92,1 —4 —6*
1,2 18 | 15,5 9,2 2.8 0,5 —1,7 —92.,3 —4,7 | —8
2,4 18 | 15,5] 9,2 2,81 0,5| —2 —2.,8 —6 —12
3,6 18 |15,5] 9,2 2.8/ 0,4 —2,5 —3,7 —8,8 | —16
4,8 18 | 15,5 9,2 2,71 0,2 —3,6 —5,2 | —11,8 | —20
6 18 | 15,5 9,1 26| —0,2| —5 —6,9 | —14,9 | —22
7,2 18 115,5] 9 2.3|—0,8] —6.,6 — 8,5 | —16,8 | —24
8,4 18 | 15,4 | 8,9 1,9 —1,7| —8 —10 —18,7 | —25
9.6 18 | 15,4 8,6 1,3—2,6| —9,4 | —11,3 | —19,9 | —24
10,8 18 | 15,3 8,3 0,6({—3,5{ —10,6 | —12,4 | —19,6 | —22
i2 18 {15,211 7,9 |—0,1|—4,5| —I11,2 | —12,6 | —18,7 | —20
13,2 18 (15,1 7,6 {—0,9/—5,2{ —11,5 | —12,6 | —17,5 | —16
14,4 18 | 15 7,1 |—1,6/—5,8] —11,4 | —12 —14,8 | —12
15,6 18 | 14,9 6,7 |—2,1|—6,3| —10,7 | —11 —12 —8
16,8 18 | 14, 6,4 |—2,6|—6,4| —9,7 —9.6 —9 —6
- —8,2

18 18 | 14,7 | 6,1 {—2,9|—6,2] —8,4 —7,2 | -5
19,2 18 | 14,6 59 |—3 |—>5,8] —7,3 —7.1 —6,1

20,4 18 | 14,5 5,8 |—2,8/—5,4| —6,4

21,6 18 | 14,5 5,9 | —2,6|—4,9

22,8 18 | 14,5] 6 —2,2

24 18 | 14,6 | 6,2

25,9 18 | 14,6

IT puMevaHnHue. B pacueTHOH TalJHIle 3HAYEHHUST MHHUMAJbHBIX TeMIepaTyp B [1JOCKO-
CTSAX CTE€HbI MOJAYEPKHYTHI.

* B pacueTHoit Ta6auue npu Z=0 npunsto {,; =—6° C, Tak Kak ecau B3ATH fy =—5"C, TO

gepe3 1,2 4 OT Havasa MOXOJIONAHHS TeMIepaTypa HapyKHOR NMOBEPXHOCTH CTEHbl He M3MEHHTCH,
4T0 He OyIeT COOTBETCTBOBATh NeHCTBHTEJNbHBbIM YCJIOBHAM,. IIJIsi ydeTa 3TOro, IO NpensoXeHHIo
O. E. BiacoBa, npHHHMaeM aas MoMeHTa Z=0 TemmniepaTypy f, =—6°C, T. e. GIH3KYIO K Cpen-

aell mMexpy —5 u —8° C.

I. Ilpoepes creHvl 8 nepsvie b cyrok

[Tpunnmaen unrepBasnl BpeMeHH AZ=24 4 (1 cyrku). [Ipu BHIGpaHHOM HH-
TepBajge BPEMEHH TOJIIHHA pacyeTHLIX CJI0eB B CTeHe OYHIeT:

Ax =1V 2 AZ =V 2.94,3.94.102 = 0,34 4.

Tax kax npu nporpeBe mojaBajda H3 BCEro KOJMYecTBA Temsa, OAAaBaeMOTO
CHCTeMOW OTOTIIeHMSI, YaCThb ero OyNeT WATH Ha NPOTPeB BHYTPEHHUX KOHCTPYKIUI,
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IpUMEM, uTO Ha NPOTPeB HAPYXKHBIX CTeH B STOT MHepuHod mnpunercs Toabko 50%
[I0JTIIOTO KOJIHUYeCTBa Temaa, T. e. Q=9 xkaa/n%.u.

B nannon cayuae umeeM rpanuunoe yciuosue Il poma, T. e. 3amaHHYIO BeJHUH-
HY TeNnJOBOTO NOTOKA, MPOXOASIEro yepe3 NOBEPXHOCTb orpaxpaeHus. Ilpn sTom
yeaoBill Gyaey HMeTh IOCTOSIHHBIA TeMIIepaTypHLIil mepemnaj B mepBOM CJ10€ CTeHH,
onpeeasieMsiil creaywomuM o6pazoMm. TepMHUeCKOe COMPOTHUBJEHHE IE€PBOTO CJIOS
npa ero rtoamnne Ax==0,34 x paBHo: R;=0,34:1,4=0,243. Ilpu TakoM TepMH-
YeCKOM COTMPOTIHBJICHUH MOCTOSTHHBIH TeMIepaTyPHBII nepenaj B NEPBOM CJI0€ CTEHH
AT=0QR;=9-0,243=22°C.

Pacuer nporpena creHbl 3a 3TOT NepuHoj AaH B pacueTHoii TabJHLe, MPUBeIeH-
Ho#t Huxke. TerrepaTypbl B OTHENbHBIX NJOCKOCTSX CTeHbl ONpenesiioTes mo ¢op-
myse (40a) Kak cpenHee apudMeTHUeCKOe U3 TeMIepaTyp COCeIHHUX IJIOCKOCTEH
B NpedblAVIIHIT MOMeHT BpeMeHH. B mepBom csoe BCe BpeMsl COXpaHSeTCH IIOCTO-
SIHHBIN TeMnepatypublil nepenaxg At=2,2°C.

[1. IIpoepea crenol 8 nepuod nocae 5 cYyrox

Jlng pacuera mporpeBa CTEHBI B 3TOT nepHOJ AeJHM ee Ha 8 paBHBIX CJI0eB
ToJmuHoll Kaxaeld Ax==0054 x. [Ipu Takoii ToJIMHe pacueTHbIX CJI0EB HHTepBA-
Jbl BpeMeHH no gopmyne (41)

0, 542 \
AZ =—— 104 =60 4 (2,5 CcyTOK).
2.24,3

YuuTeiBasi, 4TO MOIVIOUICHHE Temjla BHYTPEHHHMH KOHCTPYKLUHUSIMH B 3TOT Ie-
puoa 6yieT MeHee WHTEHCUBHBEIM, NMPHHHMAeM, 4TO Ha WX NPOrpPeB M HAa BEHTHUJSA-
UHI0 MojBajJa OydeT pacXoJoBaThesl !/; mosHOro KoJauuecTBa Tems1a, MOLABAEMOTO
CHCTeMOIl OTOIJIeHNd, noayunM Q=12 kxas/m?.4.

B 3toM mepuonme aas nepsoro caosi 6yaem uMmeth: Ry =0,54:1,4=0,386 u co-
orBeTcTBeHHO AT=12.0,386=4,6° C.

Jlnst maasHoro nepexona ot Q=9 x Q=12 kxkas/m?.-4 npuHHMaeM HAJS Oep-
BOTO MHTEepBaJa BpeMeHH (IepBble 2,5 CYTOK) 3TOr0 NepHofa cpellHee 3HaueHue Q,
T. e. Q'=10,5 Kxaa/m?-4, yeMy AJSI TepBOTO HHTepBasa OyAeT COOTBETCTBOBATb
AT"=10,5:0,386=4° C.

PacueTnas tabauna noxkasbiBaeT, UTO uepe3 MecCsil TeMIepaTypa BHYTpeHHeil
1IOBEPXHOCTH cTeHnl jgocruraa 14,4°C. B mepsble 5 cyToK nporpeB pacnpocTpa-
HUJACS 10 TIyOuHbl oKoJdo 1,7 it

Ha ocHoBaHWM NpOBeI€HHOTO pacuera MOXKHO OPHEHTHPOBOYHO OMNpeAesHTh
TeMnepaTypy BO3AyXa B [MOoJABale [y uepe3 MeCsl IOCAe BKJIIOUEHHA CHCTEMbBI
OTOMJICHIIA 173 COOTHOUIEHHS

Q= (tB — TB) Ay,

rie Ts=14,4° C — TemMneparypa BHYTpPeHHeH NOBePXHOCTU CTeHBI; Op==7,5 — KO3(-
(PUIHEHT TEeNJOBOCIPUATHS B KKaA[M2-4-2pao.
V3 npyBe1eHHOr0 COOTHOMIEHUS TIOJYyUUM:

12
ty = Ty - %:14,44— T =144+ 1,6=16C,
B ’

T. €. TeMIlepaTypa BO31yXa B nojABaJje He JOCTHUI/A pacueTHOR, paBHoit 18°C.

B cavyae aByxmepHoli 3ajaui, T. €. XOUJa MBI HMEeM JBHXKEHHE
Tens1a B HanpasJeduH JIBVX oceil KoopAuHar X ¥ Yy, pasbusaem or-
paxJeHHe Ha KBajpatbl co cropoHaMid A=Ax=Ay. B stom cavuac
BeJHUMHA MaKCUMaJdbHOTO HHTepBasia BpeMeHH AZyaxe OlpeaeiseTCs
no (popmy.ie

A? .

AZM&I{“ = . (44)
4a
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Pacuer nporpeBa CTeHbl

BpeMsi ot MOMeHTa

nyckKka OTONJIeHHs TemnepaTypH B 2pad B IJIOCKOCTSX, OTCTOSUIHX OT BHYTpeHHell MoBepXe
B CyTKaxX HOCTH CTeHbl Ha pPacCTOAHKH X B M
0 | 034 | 068 | 1,02 ’ Las | 17
I nepuon, Ax=0,34 M, Q=Y kKkasr/M* 4
0 0 0 0 0 0 0
1 2,2 10 0 0 0 0
2 3,3 11,1 |0 0 0 0
3 3,9 | 1,7 | 0,55 0 0 0
4 4,4 | 2,2 10,85 0,3 |0 0
5 48126 1(1,2 | 0,4 0,151 0
X B M
o | o5 | vos | e | 216 | 27 | 301 | a1 | 4
IT nepuon, Ax=0,54 », Q=12 xxas/m* «
5 4,81 1,7 10,3510,06|0 0 0 0 0
7,5 6,6 2,6 10,9 10,2 |0 0 0 0 0
10 84| 3,8 1,4 |0,45|0,1 0 0 0 0
12,5 9,51 4,9 | 2,1 0,7510,2 10,060 0 0
15 10,4 5,8 | 2,8 1,2 | 0,4 0,1 0,0210 0
17,5 11,21 6,6 | 3,5 1,6 [ 0,6510,2 |0,05] 0,01 0
20 11,91 7,3 | 4,1 2,1 0,9 0,35 0,1 0,02 0
22,5 12,6 | 8 4.7 2,5 1,2 0,5 0,2 0,05 0
25 13,2 | 86 | 5,2 |3 1, 10,7 10,3 |0,1 0
27,5 13,84 9,2 | 5,8 3,4 1,8 0,9 0,4 0,15 0
30 14,4} 9,8 16,3 3,8 2,2 1,1 0,5 0,2 0

Ilpu AZ=AZyaxc TeMIEepPaTypHl B y3/1aX KBAJAPATHOH CETKH B MO-
MeHT BpeMeHH Z-AZ 6yayt omnpenensTscs mo QopmyJe

Tx—}—A,z + Tx—A,z + Ty+A,z + 7T —A,z

Tx,y,z-{—l = 4 ’ (45)

T. €. TeMIlepaTtypa B KaxKIOM y3Jle CeTKH paBHa cCpellHell apupmeTH-
YeCKOH M3 TeMIlepaTyp UYeThlpeX COCeNHHX Y3.10B B MpPeAbIAYILIHHA MO-
MEHT BPEMEHH.

Ilpu AZ, venbiieM AZyanc, TEMIEPATYPBl B y3/JaX CETKH B JIBYX-
MEpPHOM TEeMIEepaTypHOM IloJe OYAYT BBHIUUCAATHLCA [0 (popymyie

. AZ , , ,‘
Tpott = Tnz T8 (TewaeT Tomae Than T Toa, 47, ,). (493)
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['pannyHble yc/l0BUS HA NOBEPXHOCTSX, TPAHHYALIUX C BO3AYXOM
WJIH pa3jensilolluX pal3JjuuHble MaTepHaJbl, Onpele/sioTcss aHaJo-
rUUHO M3JI0KEHHOMY IJIs1 OZTHOMEPHOH 3aLauH.

B obuiem ciayyae mpu TpexMepHOU 3ajaue, onucbiBaeMou gudde-
peHLluaJbHbIM ypaBHeHHeM (2), NpPOCTpaHCTBO pa3buBaercs KyoOHye-
CKOHl pelIeTKOH U TeMIepaTypbl ONPELE/SIOTCS B y3/1aX 5TON peller-

A
K. B atom cayuae AZyaye= o U 0pU AZ=AZyaxc TEMIEPATYPLI
a

B COOTBETCTBYIOLUX y3JaX pelIeTKH OnpelessiioTcss Kak cpejHee
apudMeTHyecKoe U3 TeMIlepaTyp B LIECTH COCEIHHUX y3Jax B IMpelbl-

OYUIMY MOMEHT BPEMEeHHU.

- IMpumep 21. BrHeueHTpelHo cxa-
Tasf Kene300eTOHHAs KOJOHHA Ce4YeHH-
A em 3030 cx, apMHpOBaHHAas BOCEMbIO
cTep:KHAMH (puc. 34), mnoaBepraercs
BO3JeiCTBUIO Noxkapa. OnpenenauTs, ye-
pe3 CKOJbKO BpeMeHHM CpelHAsd TeMIle-
patypa apmarypbl pocturder 500°C,
IpH KOTOPOIl KOJIOHHA INOTepsieT Hecy-
HIY10 CITOCOBGHOCTB?

[ pacyera u3MeHeHHSI TeMIepa-
TYypbl B MONEPEYHOM CeYeHHH KOJIOHHbE
HaKJaJblBaeM Ha Hee KBaJpaTHYIO CceT-
KY C pacCTOSIHHAMH MeXIy Y3JaMH
A=0,00 » (neBasg HUIKHAS YETBEPThb
[ KOJIOHHBl Ha puc. 34). ¥3iabl CceTkKy,

UMelHe OJHMHAKOBble TeMIlepaTyphl,

NIPOHYMEePOBAHbl OAHMHAKOBLIMH HOMe-

Puc. 34. Cxema psia pacuera mporpe- pamMH. ¥3abl 5 W 7 COOTBETCTBYIOT
Ba Kesne300eTOHHOH KOJOHHBI IpH CTepXKHAM apMaTyphl.

noxape Jas 6eToHa KOJOHHBI NPUHUMAaeM:

oO0beMHbIHl Bec y=2200 x2/m3; Ko3(-

(ULHEHT TeIVIONPOBOAHOCTH A==

=1,1 kkaa/m-4-2pad; ynenbHyo TennoeMKocTb ¢=0,2 kkax/ke-2pad. Kospduuu-

eHT TeMNepaTypoNpOBOLHOCTH GeToHa Gymer:

1,1
@ =———
0,2-2200

300

i
300

=2,5.107° u?/y.

Benunny Kos@uuueHTa TEIVIOOTAAUH Y NOBEPXHOCTH KOJOHHBI IIOJYUHM Cle-
AyrouuM o0GpasoM: IpuMeM KO3(p(HULUHEHT TeNI0OTAAauyd KOHBEKLUHell dx=
=85 rraa/m*-4-2pad, k03bOHIHEHT H3NYYEeHHS! YTIEKHCIOTH NPOLYKTOB FOPEHHS
Qco, =11 Kxaa/m*-4u-2pad, xospdulueHT H3TydeHHS BOAFHOrO mnapa 0,0 =
=45 kxas/m?-y-2pad. TlonHblli KO3hdHUUKEHT TemnooTaaun 6yner: 8,5-4-114+45=
=24 kxaar/m2-4.2pad *,

[Tpu BpiGpanHom pasmepe A=0,05 x MakcUMaJbHbBII HHTEpPBAn BPeMEHH
AZyaxc o dopmyne (44) Gyner:

0,052
4.2,5
WiId 15 MHH., YTO U NPHUHATO B pacuere.

AZyake = 103 = 0,254,

* Besuunusl Oco, H Oy, TOACUHTAHBl [/ CPeIHHX TeMiepaTyp: moxapa

900° C m moBepxHocTH KosoHHb 600°C ¥ comep:KaHHH B NIPOAYKTaX TrOpeHUs:

CO2 5% n HyO 2% (meron pacuera ua/iyuyeHHs ra3os 3aUMCTBOBAH M3 KHHMrHu [13],
cTp. 521—528).
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g y310B ceTKH NOJNYUHM CJeLYIOllHe DacueTHble (OpPMYJIbI,
¥Ysea 1. Taxk xak BblOpaHHBII HHTEpBaJ BpeMeHH AZ COOTBETCTBYET MAaKCH-
MaJbHOMY, I/ OlpeleseHHs TeMmeparypul ysjaa Bocnodb3yemcsi Gopmynaoin (33)
U yKa3aHueM O ee NPHMEHEeHHW B cjyuae, €CJaH y3e] JeKHT B NJOCKOCTH, TPaHH -
yamuledl ¢ BO3IYILIHOH CpeloH.
Koshduunuent rengonepenauu x ysay 2
1,1

k Vi 10,5—'—'—-—~11,
=2 0,05

oTKyna no ¢opmysae (33) noayuum:

11-21, 4- 24¢
T1,2+1 — 26 = :0’52t8+ 0,48T2,

rile /s — TeMIepaTtypa noxapa,
ysea 2. AHaJOTHYHO Y31y | moayuum:

ko | =ky_g= 1 k2_5 ”—6‘5 = 22; a = 24,
OTKyAa
24ty + 11 (74 + T3 + 2T5) |
Tg,24-1 = B és 3 5/ . 0,352t -+ 0,162 (Ty - T3 + 275) -

Il ocTanbHBIX Y3JI0B CETKH OyIeM HMeTb CJeNyWIIHE pacyeTHble (HOPMYJIs:
T3 ol = O,352t8 4+ 0,162 (172 + 1, -+ 2’66);
Ts,2+1 = 0,5 (T3 + Tg)s
o o1 = 0,25 (T, + 1, + 7, -+ Tp);
3,241 = 0,5 (Tg + Ty);
Tg,z1 = 0,25 (T, 2T+ T };

0,241 = Ty-

Temneparypnl B npaBoil 4acTH (OpPMyJ COOTBETCTBYIOT TeMIlepaTypaM Y3/0B
B Npelbl1ymUil MOMEHT BPEMEHH.

Bpemsi oT Temnepa- TeMmmeparypbl B y3anax cetku B °C

savaja no- | Typa no-

wapa Z, | %@t °Cl 1 | 2 | 3 | 4 | 5 | s ' 7| s | o |10
0 300 18 18 18 18 18 18 18 18 18 18
0,25 725 165 | 117 | 117 | 117 | 18 18 18 | 18 18 18
0,5 800 433 {307 1299 | 299 | 68 | 43| 43 18 18| 18
0,75 860 563 [ 422 ({394 ( 392 | 175 | 107 {101 | 30| 24 | 18
1 900 650 | 514 | 469 | 463 | 264 | 175 | 158 | 66 | 45 | 24
1,25 930 715 | 584 | 532 | 520 | 344 | 239 | 215 | 110 | 78 | 45
1,5 955 764 | 642 | 584 | 569 | 412 | 300 | 269 | 158 | 120 | 78
1,75 980 805 | 688 | 630 | 613 | 471 | 356 | 322 | 210 | 166 | 120
2 1000 840 | 730 | 671 | 653 | 522 | 408 | 373 | 261 | 216 | 166
2,25 1020 870 | 766 | 708 | 690 | 569 | 457 | 421 | 312 | 265 | 216
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Bech pacuer pacmosiaraeM B pacueTHolt Tabauue. B rpade 2 Tabauipl AaHO
M3MeHeHHe BO BpeMeHH TeMmeparypbl Noxapa corsacio [IpoTHBOMOXapHbIM

HOpMaM.
[TpuBeeHHDBI pacyeT NOKa3bIBaeT, q1‘c%6qepe322 4 15 Mud OT Havuaja rnoxapa
5694421 .
CpelHsisi TeMIepaTypa apMaTypsl Oyner: 5 =495°C, T. €. OrHeCTOHKOCTb

KOJIOHHB! COCTaBJsieT TOJLKO 2 « 15 MuH. B MOMeHT noTepy KOJOHHOM NpPOYHOCTH
TeMmnepaTypa Ha ee pebpe 6yner 870°C, a B UeHTpPe KOJOHHBI — TOJIBKO 216° C.

VcnbiTaHHsT OTHECTOHKOCTH CTPOHTENbHBIX KOHCTPYKIIMH, MpoBe-
JeHHble B LleHTpaIbHOM Hay4yHO-HCCJIEA0BATEIbCKOM HHCTHTYTE MPO-
tusonozxapHoi o6oponsl (LUHHUHUIIO) npu temnepaTtypHOM pexHuME,
NpUHATOM B mpuMepe 21, fanu pesy/brarhl, OMM3KHE K PACUETHBIM.
Tak, HanpuMmep, AJas GETOHHO!N KOJIOHHBI C 2KECTKOH apmarypou ce-
_yenneM 260360 mm (maomiaib MONEPEUHOro CeyeHHs 936 cm?, T. e.
"6M3Kas K CEeYeHHIO KOJOHHBI B mpuMepe 21) moayyujach OrHECTOlI-
KOCTb, paBHas 4 4 20 mux. Te :Ke UCIBITAHUS TIOKA3aJIH, UTO 2KeJ/e30-
6eTOH ¢ ruOKOil apMaTypoll NpH OJHHAKOBBIX pasMepax IonepeyHblX
CeyeHHiI MMeeT OrHecTOHKOCTb, B 1,5—2 pasa wMeHbllylo. TakuM
06pa3oM, HCIbITAHHAs KOJMOHHA uMesa Obl OI‘HeCTOﬁKOCTub, pPaBHYIO
4 4y 20 mun:2=2 4 10 Mun, T. €. OUYTH PABHYIO OCHECTOMKOCTH KO-
nouHbl ceuennem 30X30 cm ¢ ruGKoi apMaTypow.

IIpu pacyerax ABYXMepHBIX TeMIIepaTYpPHbIX MOJIEH B HECTALHO-
HapHBIX YCJOBHSIX MOXKHO IOJIb30BATbCsl TaKXke M HepaBHOMEPHOW
NPAMOYTroJbHOH ceTKOH. Ilpu 3TOM A/ OnpenesieHHsT TeMmmepaTypbl
Tx, z+1 B KaXKJOM y3J/le CeTKH IO TeMIepaTypaM B YeThIpeX COCeIHUX
y3JaX B MOMEHT BpeMeHH Z (CM. pHC. 22) BBIYUCAsIeM KO3 PUIIHEHTH
TENJoNnepeayd OT 3TOTO y3Ja K COCEJHUM y3J/JaM C YUeTOM IJIOIagU "
TenJionepelayu Tak e, Kak 3TO JeJlaeTCs NPU pacyeTe TeMmIeparyp-
HOT'O TOJISI IPU CTAIlHOHAPHBIX YCJAOBUSIX TeNJONepeLauHu.

KonuuecTBo Temsia, nMpuUXoAsillero 3a BpeMs AZ K y3Jy C TeM-
nepaTtypoil Ty, Oyner:

Orysmal , ... Qq = k(1) — T)AZ KKaA
> > 2 ... Qo= ko(To —TL)AZ

» » 3 .. .. Q3 = R3(t3 —T4x)AZ >

L R Qq = ky(ty — T)AZ »

B HecTanmMOHapHLIX YCJAOBUAX TeMJoNepeladd cyMMa 3THX KOJH-
yeCcTB TemJa xQ B oduleM ciayyae He OyJeT paBHa HYJO, Kak IJs
CTAallHOHAPHBIX YCJOBHH Temyoneperauyd. BeawuunHa ZQ [poJMXKHA
ObITb paBHA MU3MEHEHHIO TENJIOCOAEp:KaHUSI NPSMOYIOJbHOH NPU3MBI
BHICOTOH | # ¥ muIOLLa[bio F monepeyHoro ceyeHusi MPAMOYTroJbHUKA,
CTOPOHBEI KOTOPOro IMPOXOAAT Yepe3 cepedHuHbl PACCTOSHUI MeXAY
V3A0M T, H COCEAHHUMH y3JaMM (NYHKTHPHBIH NPAMOYTOJbHHK Ha
puc. 22). MameHeHnue TemjaocoaepKaHus 3TOH NPU3Mbl B CBSI3H C H3-
MeHeHHeM ee TeMIlepaTyphl 3a BpeMsi AZ OT Ty 10 Tx, 241 OYHAET:

AQ = vFc (v, . — T, Kkaa,
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rie F-— naouiaib IONEePEYHOro ceyeHusi NMPU3Mbl B M2 (NIPH BHICOTE
ee 1 u, unicaenHo paBHag o0beMy NPU3MBI B #%); y — 00BbEMHBIH BeC
MaTepHada B Ke/m3; c¢-—yIeabHasi TeINIOEMKOCTb MaTepHasa B
KKQA[Ke-2pao.

[IpupaBuHuBag 2Q u AQ v noacTaB/sAsA HX 3HAYEHHS, MOJTYUHM

by (T, — T} AZ - by (T — 1) AZ + ky (tg — T,) AZ + ky (1, — T,) AZ =

= yFe (v — T\

x,z2+1 X))

peuiasg 3TO VpaBHEHHE OTHOCHUTENbHO Ty, 41, MOJAYUHM:

AZ
T zt1= m [kl (Tl T Tx) -+ k2 (TQ—Tx) -+

+ k3 (T3 — Ty) + 2y (Ta — T,)| + T, (456)

IT0 ¥ ecTb pacueTHas ¢opMmyJ/a IJis BHIYKCJIEHHA TeMiepaTyp
B JIIOOOM V3Je NpsIMOYTOJIbHOH CETKH B MOMEHT BpeMeHH Z-+AZ no
TeMnepaTtypar 3a MNpeIAbAYLIHH MOMEHT BPEMEHH B 3TOM Yy3Jae H
B YeTHIpeX COCeAHHUX y3Jax. IIpu atom BesnunHa AZyaxc ONpenensier-
ca no gopmyae (44), npuHuMasi AXx paBHbIM HauMeHblleMy H3 pac-
CTOAHHH MY y3JlaMHU CEeTKHU.

. Ecan B npegesax TeMmnepaTypHOro 1OJsi HMEETCSl He ONHH Ma-
TepuaJa, 70 BelHuHHaA YF¢ BBIYUC/ISETCT AJsi KaxJI0ro MaTepHana
[0 3aHliMaeMOl MM INVIOWaAM B npelxenax oOLleH IJOIiajH, pas-
noit Fy. TTonyueHHble BeqUUYHHBI CYMMHUpYIOTCS. Beswuunbl koad¢u-
LHEHTOR TenJjolepelaud MeXIy y3/JaMH CETKH B 3TOM CJayyae BHI-
YHCJASIOTCS TaK JKe, KaK IPU pacueTe CTalHOHAPHBIX TeMIepaTypHBIX
noJeu.

JIOCTOIHCTBO METOAa KOHEUHBIX PAa3HOCTel 3aKJ/4aeTcs B ero
NPOCTOTE 1i Ype3BbIYANHOI YHUBEPCANbHOCTH. DTUM METOAOM MOXKHO
peulaTbh BCEBO3MOIKHBIE 3a7auM, CBsi3aHHbIE C HEETALMOHAPHBIM
TENnJOBbIM NOTOKOM. B pacuere MOXKHO NPHHHUMAThL JIOOblEe H3MEHE-
HHUSl TeMMlepaTVpbl BHYTPEHHEro M HapyzkKHOTO BO3JyXa BO BPEMEHH,
a TakKe 113MeHeHHs BeJHYUH & U @, a TaKkKe KO3(P(PUUHEHTOB TelNJ0-
IIPOBOAHOCTI! BO BPEMEHH, UTO COBEPLICHHO HEBO3MOXKHO NIPH aHaJH-
THUECKON DpelleHUH IuddepeHIHaNbHbX ypaBHEHHH TeIJONpPOBOL-
HOCTH.

Paspiitiie Merofa KOHEUHBIX Pa3HOCTeH B IpPUMEHEHHH K Tpex-
MEpHOHN 3alaye NpPH PA3/JUUYHBIX MaTepHaJsax B Mpelesax HCCaedye-
MOro 00nena. a Tak:Ke ¢ Y4eToM u3MeHeHus Ko3hPUUHUeHTOB TeMIIe-
paTyponpoBOJHOCTH MaTepHaJ/oB NIPH H3MEHEeHHH TeMIepaTypbl 1aHO
A.TI. Bannyesbim L.

2. MOLOENYPOBAHKME NMPOLECCOB TEMJIONEPEAQAYM
B HECTALMOHAPHLIX YCNOBUAX

Tpynroexxufi mpoumecc pacdyetra U3MeHeHHsI TeMIepaTypbl BO Bpe-
MEHH, CBA3aHHbIH C MPUMEHEeHUeM MeTOla KOHEUHbIX pa3HocTel, MO-
KeT ObITb 3HAUHTEJbHO YIPOILEH NPH NPUMEHEHHH TMAPAaBJIUYECKOTO

U Tlpu6osacHHBIT MeTOM pelledds 3anau TeNJoNPOBOJAHOCTH MPH INepeMEHIbIX
rkouctantax. «Ms3secruas AH CCCP», Ne 12, OTH, 1946, crp. 1767.
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MOJeJHPOBAHHUS, OCY1eCTBJsIEMOr0O Ha THAPOIHTErparope
B. C. JlykbsaHoBa .

[IpuHUHN MoOJeJHPOBAHHS OCHOBAH Ha NOAOOHHM Mpolecca IBU-
JKEHHS TelJla B TBEPAOM TeJje NPOLECcCYy JaMHHAPHOTO TeUeHHs KU1-
KOCTH.

Ha puc. 35 nana npuHUHUNHaJIbHAd CXeMa IMAPOUHTErpartopa A4
pelleHHusl INpocTeiilllell OZHOMEPHOH 3ajayu — CHMMETPHYHOTO OX-
JaxJaeHus1 MJI0CKoi cTeHku. Mogdenab cobupaercsd U3 psaja UHJAHHAPH-
YeCKHUX COCYIOB, NMOCJAEJ0BATEJbHO COEJHHEHHBbIX MexXAV coO0H Ka-
JAubpoBaHHbIMu TPyOKaMHu. KaxKIbll U3 COCYL0B UMUTHPVeT TEIJIOCO-
IepAaHue CJ0s CTEeHKH TOJINHHON AX, Ha KOTopble pas3buTo
nceaenyemoe orpaxaende. Cocyibl HanoJHAIOTCS BOJOH 10 YPOBHEH,
COOTBETCTBYIOIIMX HA4aJbHOHU TeMIIepaType B KaXkKJIO0OM H3 C.10€B, [10CJI€
YeéTO OTKPBHIBAIOTCS KpaHbl R U Ry ¥ BOJa H3 COCYHNOB HaunHaeT BbI-
TekaTh. IIpu 3TOM H3MeHeHHe YpOBHEH BOJbI B COCYAAax OyJAeT aHa-
JIOTUYHBIM HM3MEHEHHIO TeMIepaTyp B COOTBETCTBYIOUIUX CJA0AX CTEH-
KU IIPHU ee OXJaXKIeHUH.

g rujpouHTerpatopa xapakTepHbl ¢/J1eaVIOolHe aHaJ/J0rHH C Tell-
JOTEXHHUECKUMH TapaMeTpaMHi HCCJeLyeMbIX OrpaxIaroliix KOHCT-
PYKIHH:

a) ypOBHH BOIbI Ay, g, A3 B COCyax B CAat MO OTHOILUEHHIO K OCH
OTBEPCTHS, U3 KOTOPOrO IIPOUCXOAUT HUCTeYEHHe BOAbl, COOTBETCTBYIOT
pasHocTaM T—Iy B epad TemnepaTtyp AAHHBIX CJOEB U TeMIepaTyphl
BO3/1yXa;

6) mJowany NonepeyHoro Ce4eHusi CoCcyI0B B CM% COOTBETCTBYIOT
TEMJIOEMKOCTHU CJI0eB B KKa./epad;

B) KOJIMYEeCTBO BOJbI B COCyIaxX B cA® COOTBETCTBYET TelJOCOIep-
JKAHHUIO CJI0EB B KKQU;

r) rujapaBJHYECKHe CONPOTUBJEHHUST TPYOOK B MuUH/CH?, cOeNUHSIO-
LIHX COCYAbl MeXK Ay COO0H, COOTBETCTBYIOT TEPMHUYECKUM COMPOTHUB.IE-
‘HUSIM CJIOEB B 2pal - 4/kKax,

1) THAPABJHYECKOe CONPOTHBJIEHHE Y BBIXOJHOH TPVOKH COOTBET-
CTBYeT COINPOTHBJEHHIO TeIlJONepexXody OT IOBEPXHOCTH CTeHb
K BO3AYXYV B epad- u/KKkanx,

€) pacxol BOABI B cM3/MuH COOTBETCTBYET TENJIOBOMY IIOTOKY
B KKaA/4.

Macwtab BpeveHH, T. e. OTHOIIeHHe (AKTHUECKOI [POLOJMKH-
TEJbHOCTU Mpollecca Telvionepelayd B yacax K AJHUTeTbHOCTH MPO-
uecca Ha TH/IPOMHTErparope B MHHYTaX, paBeH NPOU3BEASHHIO OTHO-
IIeHHs TeMJOEeMKOCTH K ILIOINAAH CeYeHHs] COCyda Ha OTHOIIeHHe
TEPMHUYECKOr0 CONPOTHBJIEHUS K THAPABJIHYECKOMY COMPOTHBJIEHHIO,

B npouecce MoxeqnpOBaHUsT MOXKHO H3MEHSTh TEMIIEPATYDY BO3-
nyxa no Jo0oi 3apanee 3aJlaHHON KPHUBOIl, 115 4ero BbIXOAHasA TPYD-
Ka NPHCOCANHAETCS K CIIeIlHAJbHOMY COCYAY, YVPOBEHb BOALI B KOTO-
pOM TNOJAEePKUBAECTCA HA YPOBHE, COOTBETCTBYIOLIEM TemMmepaType

' B. C. JTykbauosb. TlpuMeuenne rHAPABIHYECKHX AHAJOCHI B HAyYHLIX
HCCIe0BAHUAX M pacueTax. «TexHHKa XKeJe3HBIX jgopory, 1946, Ne 7.
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BO3/lyxa B JAaHHBIH MOMEHT BpeMeHH, UTO JOCTHTaeTcsl lepeMelieHn-
eM cocylla B BepPTHKAJ bHOM HanpaBsJ/eHuu. I1pu moxennpoBanuu npo-
LeCCOB TelljIonepenayd Ha THAPOUHTErpaTope MMeeM KOHEeYHble pas-
HOCTH 1O TOJIIMHE OrpaykIeHHs U HENPepbBHYI0O QPYHKUHIO H3MeHe-

HUS TeMnepaTypbl BO BpeMeHH.

Puc. 35. CxeMa FHAPOMOIeTH ) ! 2 3
B. C. JlykbsHoBa AJs OIHOMepHOIl — -~ ~==1 -
3a1aun

Puc. 36. TnapouHterparop
B. C. JIykbsiHOBa

CoOTBETCTBYIOIIKM COEIHMHEHHEM COCYJO0B Ha THIPOHHTErpartope
MOZKHO MOJE€JIHpPOBATL ABVXMEpPHbIE H NIPOCTPAHCTBEHHbIE TeMIepa-
TYPHBIE 1107151 B HECTALLMOHAPHbLIX YCJIOBHAX.

Ha puc. 36 nokaszan ruapounrerparop Ha uectb cekuuit. Cocymbl
C BOIOH u TPYOKAMH CONPOTHUBJEHHSI COENHHSIIOTCH B CEKLHHM MO
10 cocymos. Cocyapl pacno.10KeHbl Mo3ajaud UIUTOB, HA KOTOpbIE BBI-
Be1eHbl Nbe3oMeTpuueckite TpyOKu ceuenueM 0,5 cm?, noKasbiBawlne
YPOBHH BOIbI B cocviax. Bkuaaapimiamy U3 OpPraHHYecKoro CrekJa
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CeyeHust COCyI0B moryr uamensarbcs o1 0,1 po 35 cm? uepes 0,2 ca?,
T. e. B 350 pas. BricoTbl ypoBHeH BOIbl MOXKHO HU3MeHsiTb OT 0 10
50 c¢cm. I'mppaBauueckue CONMPOTHUBJICHUS COOUPAIOTCS U3 Cllelualb-
HBIX TPYOOK, pacnoioKeHHbIX BHU3Y CeKIIUH: MaJible TPYOKIl C CONpO-
tTuBaeHusiMu ot 0,05 mo 1,2 mun/cm? ¢ narepsanamu 0,01; Goabluie
TpyOKH ¢ conporuBaenusamu ot 0,5 1o 10 mun/cm? ¢ uarepsanamu0,1.

st MOZeNUpOBaHUsl I'PAHUUHBIX YCJIOBHI HMEIOTCS ClielliaJbHbie
ycTpolicTBa (cnpaBa Ha puC. 36), COCTOSILLME M3 NMOABH:KHLIX 110 Bep-
THKAJIH cOCYyZ0B U 6apabaHoB, BpallalOLUXCSI OT 4aCOBOI0 MeXaHH3-
Ma co cKOpocTbio 10 mm/mun 1O OKPYXKHOCTH. JIMHIN H3MEHEHUS
TeMIlepaTypbl BO31yXa BBIUEPUMBAIOTCA Ha MHJAJHMETpPCBOH GyMmare
B COOTBETCTBYIOIEM Maciutabe, KOTopasi HajgeBaeTcs va dapabaubl.
VsmeHeHHs1 TeMIepaTypbl BO3ayXa MOLENUPYIOTCS H3MeHeHHeM Bbl-
COTHl NMOABUIKHBIX COCYJOB, BpallleHHeM MaXOBHUKOB, PacnoJoiKeH-
HbIX nojJ OapaGaHamu. BbicoTa COCyI0B M3MEHSIETCS COOTBETCTBEHHO
KpUBbIM Ha OGapabaHax MO CHEUHAJbHBIM YKa3aTeJaaM, CBA3AHHBIM
€ BpallleHHeM MaXOBHUYKOB.

Jas Bo3MOXKHOCTH (UKcaUuu TeMmmepatyp (ypOBHeil BOABI B CO-
cylax) B ompejeseHHble MOMEHTb! BpeMEHH THAPOUHTErpaTop UMeer
clielidabHOe npucnocobeHue, gamplulee BO3MOXKHOCTb OLHOBPEMEHHO
NepeKphITh BCe KPaHbl MeXKZAy cOCydaMM, uTO INpekpauiaer rnpolecc
nepeTeKaHuss BOJABI U /laeT BO3MOXKHOCTb 3alHCaTh NOKA3aHIA BCeX
IIbe30MEeTPHUECKUX TPYDOK.

I'nppounrerparop B. C. JIykbsiHOBa SsIBJSIETCS YHHBEPCAJbHLIM
npuGopoM, NaloIUHM BO3MOXKHOCTb MOAENHPOBATBH CaMble DPa3zHoOO-
pasHble caydyau TenJomepenayd, B TOM 4yuC/Ie W Takue, Koria IIpoHc-
XOJIHT BBIJEJEHHE CKPHITOH TENJIOTHl, HAapUMEpP, MPOLEeCcCh 3aMep3a-
HHUS HJIM OTTAHBAHMSA I'PYHTOB WJIHW BJAXKHBIX MAaTEePHAJIOB. BblAeJIEHH
TemJsia NpH TBepJAeHHH OETOHOB M NP., /I Yero B UHTErPaTop BBOMAST-
€5 JIOTIOJIHUTEJ/IbHEIE CllellHaJjibHble TIPHCIOCOOIeHH .

3. TENJIOYCBOEHME

B crpourtesnbHoli TensnoTexnuke 60MbLIOE 3HAYUEHHE HMSHT BONPO-
Chbl, CBI3aHHbIE C NTEPHOJHYECKHMH KOJeOaHUSIMH TeMIeparyp H Tei-
JIOBBIX MOTOKOB (BO3[EHCTBHE COJHEUYHOH pagHalMH, CYTOYHbIE H3Me-
HeHUsI TeMIlepaTypbl HapyX}HOro BO3/yXa, MNepHOAHYeCKas TOMNKaA
neyem).

CBOHCTBO MOBEPXHOCTH OrpaKaeHuss B OoJbluell i1 MeHblied
CTENEHUM BOCHPHUHUMATbL TCIVIO NPHU NEPUOAUUECKHX KO.1edaHIAX Ter-
JIOBOTO IIOTOKA HJIH TeMIEepaTypbl BO3AyXa Ha3blBAeTCAd TeM.I0YCBOE-
HueMm. [Tousitve o TemaoycBoeHuH Oblio BBegeno O. E. Baacosbiy
B pa3paloTaHHYIO UM TEOPHIO TENJOYCTONUYHBOCTH OrpaKAeHUH H HC-
noab3oBano npod. JI. A. CeMeHOBBIM [Jisi pellleHHsI BOMNPOCOB O KO-
JeGaHuM TeMIepaTyphbl BO3JyXa B NOMeLIeHHUSX NIPH HePaBHOMEDPHOI
OTZauye TelJja OTOIJEHHEM.

O. E. Bnacos npuHsa, 4To KoNeOaHHUS TENJNOBBIX NOTOKOB H TeM-
nepatyp fBJSIOTCS TapMOHHUYECKHMH, T. €. NPOUCXOAAT MO 3aKOHY
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CHHYcOUAbl. B OOJIBIUIMHCTBE CJAYyyaeB 3TO OJHU3KO K AeHCTBIUT/IbHBIM
VCJOBUSAM; TaK, HAIPHMEpP, KPUBas TEIJOOTAAUd BO BpeMeHu KHPIUY-
HBIX Teyed NpH NEepPHOAHUYECKOH TONKe HuX OJau3Ka K CHHYCOHJeE.
B cayuasax, xorga gaktuueckast Kpuasi KosleOaHuli TEI.10BOro noTo-
Ka 3HauuTeJbHO OTJHYAETCSH OT CHHYCOWJbI, OHA IO NMpaBHJIaM rap-
MOHHUECKOTO aHaJ/u3a MOXKeT ObITb pasJjoxKeHa Ha psal CHHYCOHT,
nocsne yero KoJseOaHUs TeMrepaTypbl, BbI3biBa€Mble OTACTbHLIMHU CH-

3anasds!-

BaHue mem-
Puc. 37. KoneGanusi Tten- nepamypHsIX |
JIOBOIO TNOTOKa U TeMIe- xonebdaHud . ' A
paTypbl BHYTpeHHeii no- ] N R -
BEPXHOCTH OTpaxaeHud ? 'E't Lg

A
Z -
— 2 >

HycougaMH, CyMMHPYIOTCS ¢ yyeToM caBura ¢as kogaedaliin oTaennb-
HBIX CHHYCOHI.

[Ipeanonoxum, 4TO KOJHYECTBO Temmaa Q KKaa/m?-4, BOCIPHHH-
MaeMOro BHyTpPeHHeH NOBEePXHOCTbIO OTpaKJAeHHUs, IPH HepaBHOMEp-
HOH OTJaye Temsia OTOIJIEHHEM H3MeHsIeTCsl BO BpPEMeHH IO CHHYCO-
uje C IepHoaoM Z, paBHBIM NepHOLY KosebaHusl OTAAa4d Telsa OToI-
JeHueM. ['pajuueckn koJeGaHUe BeJuudHbl ( u3obpaxkeno Ha
puc. 37. Ilpamas nuuust Qz—Qz BbIpaxaer CpegHHUIl Temna0BOH MO-
TOK, NIpoXoasmui uepes 1 x2 orpaxaenus B 1 4 3a nepHOI BPeMeHH
Z vyacoB. Bequunna Qz paBHa:

Qz =

tB i tH
R,

rae fz— CpeJHee 3HAaueHHe TeMIlepaTypbl BHYTPeHHEro Bu3AVXa 34
nepuos BpeMeHH Z.

BenuuvHa MaKCHMaJbHOI'O NOBBLIWUEHHS] HJAM NOHHUIKEHLUA Teilso-
BOI'O NOTOKA NPOTUB CPENHEr0 ero 3HaueHus HOCHUT Ha3BaHHe aMIlJI-
Tyabl KojebaHus TenoBoro noroka Ag. Takum o6pason, TensioBoi
IIOTOK KoJeOJeTCsl B Ipejenax OT MaKCHMaJbHOrO 3HAYCHUS ero
Quaxe=Qz+Ag, YTO COOTBETCTBYeT MaKCHMaJbHO{l OTAAuYe Tern.1a
OTOTNHUTEJNbHBIM NPUOOPOM, JO MHHHUMAJbHOTO €ro 3HaYeHUA Qim=
= Qz—Ag, 4TO COOTBETCTBYET HAUMeHbllIeH OTHaue Tenaa OTONHTe/b-
HbiM npu6opom. Besnuuna A MoXkeT ObITb BbIpaxKeHa Kak 4acTb OT
cpeaHero pacxoga tenJa, T. e. Ag=mQz, rie m — OTB/JIeUEHIIOe Ul-
€J10, KOTOpPOe INpH KoJeOaHUsIX OTHAUM TelJa OTOIMJEHHEM 3aBHCHT
HCKJIOYHTEJbHO OT CBOHCTB OTOINHTEJNbLHOro npubopa H Ha3blBaeTcH
K03 (GUIHEHTOM HepPaBHOMEPHOCTH OTJAYH TenJa OTOMJCHHRM.
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Yen pasroMepHee OyIeT OTllaya TeNJa OTONHTEJbHBIMHM CHCTEM &-
MH, T€M MeHblle OyIeT BeJuuuHa M, a ciaeloBartenbHo, H Ag. B mpe-
nese npn m=0 Aq Taxkke GyIeT paBHO HYJIO M TEIJOBOU NMOTOK Oy-
€T CTAlMOHAPHBIM. 3HAueHUs M U PasJHuHbIX BHIOB OTOIJIEHUS
npuBeAeHb nagee B taba. 11.

KoneGannsg BeJqMUHHbI TEMJOBOTO [OTOKA, MPOXOASHIETO yepes
OrpaxJieHie, BbI3BIBAIOT B CBOIO Odepelb KoJeOaHHs TeMIepaTyphl
Ha BHYTpeHuell NOBEPXHOCTH OrpaxKieHusl. IDTH KoJebaHus OyAyT
NPOUCXOANTh TaKKe 110 CHHYCOHZE H C TeM Ke NepPHoAoM Z, HO 3a-
nasibiBaTh BO BpeMeHH (HHXKHSIST KpuBas Ha puc. 37).

3anasnbiBaHye KoJeOaHuil TeMnepaTypbl Ha BHYTpeHHEI MOBepX-
HOCTH OTpazkIeHHs BbIPA3UTCA B TOM, YTO B TO BpPeMsl KaK BEJIHUHHa
TEIJIOBOT O NIOTOKA JIOCTUIJIAa CBOErO0 MHHHMYyMa M Hauvaja yBeJHud-
BATbCH, TeMIlepaTypa Ha BHYTpPeHHEH NMOBEPXHOCTU OrpaKAeHHs Npo-
0aZKaeT elle HEKOTOPOoe BpeMsl NOHUKATbCSl, I0OKAa AOCTUTHET CBOErQ
MHHHMYMa. Taxkoe Xe oTcraBaHue OyHeT NpU JAOCTHKEHHH TENJOBLIM
MOTOKOM CBOEr0 MakKCHUMyMa.

[Ipsamas J1HUA Ts—Ts H300parkaeT CpPeAHIO BEJHUUHY TeMIle-
paTtypbl BHVTIpEHHel MOBEPXHOCTH OrpazKAeHHus 3a MePUON BpeMeHH Z.
DTO ecThb TeMIepaTypa, COOTBETCTBYIOLlAas CTAallHOHAPHOMY TeNJOBO-
MYy TIOTOKY NPH JAaHHBIX TeMIlepaTypax BHYTPEHHEro fz U HapyzKHOTO
ta BO3AYXa. i1 omnpenedsiercs no dopmyJse (27). Benuunna makcu-
MaJIbHOTC NOBBIIIEHUS] UJAW NOHUKEHUS TeMIlepaTypbl Ha BHYTpeHHeH
TIOBEPXHOCTH OrpaxKAeHUs TpPOTHB ee CpeJHero 3HaueHHS HOCHUT
Ha3BaHKe aMIVIUTYIbl KosaeOaHUs TeMIlepaTypbl BHYTPEHHEH NOBepX-
nocty A« . Taknum oOpasom, TeMInepatypa BHYTpeHHEH [OBEPXHOCTH
orpa;kaenns koJebaercd B Ipefiesax OT ee MaKCHMaJbHOFO 3HaYeHHUS
Taaxe =Ts—+—A¢ 10 MHHHUMAJBHOTO Tymm=Ts—A: . Beanunna A; 3a-
BHCHT OT aMILTHTYJAbl KoJie0aHus TemJaoBoro notoxka Ag, nepuona xo-
JebaHus Z 1 TENJIOTEXHUYECKUX CBOHCTB CaMOTO OTpazKAEeHHs.

OTHOWeHNe BEJHUYMHBl aMIJIMTYIbl KoJgeOaHHsl TemnJ0BOTO IIOTO-
Ka Ao K BeanuyHe aMIJIUTYAbl KoJieOaHusl TeMIlepaTypsl HAa BHYTPeH-
He#l MOBepXHOCTH orpaxienus A: HOCHUT Ha3BaHMe Ko3@ohHUNeHTA
TENJOVCROSHHS BHYTpPeHHeH NOBepxXHOCTH orpaxaenus Yy, Taxkuwm
obpasowm:

Y, = A—Q- (46)

T

Koz¢p¢uuueHT TenJ10yCBOEHUsSI BHYTPEHHEH IOBEPXHOCTH 3aBUCHUT
OT Nepuojia xoJebaHua TenJoBOTO NMOTOKA Z, a TJIaBHEIM 00pasom OT
TEJIOTeXHHYeCKUX CBOHCTB CaMOrO OrpaxJeHHs U ABJASETCH BayKHOM
XapaKTePHUCTHKON Orpa’kaeHusi B OTHOILEGHUHM BO3JEHCTBUA HA HETG
NepHOANUECKHX KoJieOaHuil TemMnepaTypbl H TENJOBOTO MOTOKA. JDTa
BeJIMYMHa npeJlcraB/ser coO0H MakCHMalbHOE U3MEHEHHE aMILJIHUTY-
Ipl KoaeGanus TeNJOBOTO INOTOKA, BOCIPHHHUMAEMOro BHYTpeHIel
IIOBEPXHOCTbIO OrpazkIeHusl, NpH aMIJIUTyAe KoJeGaHusa TeMmepary-
pH ee, papyoll 1°, 1 nMeeT pasMepHOCTb KKaA/M2-4-epad.
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Uem 6oaplie Oyaer BeduuynHa Ko3pduUHeHTa Ten10yCBoeHHs
BHYTpPEHHeH MOBEPXHOCTH OrpaxKaeHus Yy npu OLHON M TOKH /e BeJH-
uuHe Agq, TeM MeHblle OygeT aMIVIUTy/Jda KoJeGaHHS TeMiuepaTyphl
A: Ha ero BHyTpeHHel NTOBEPXHOCTH.

Ecnn orpax/iaeHue COCTOMT W3 OJLHOTO MaTepHasa U iMecT oyeHb
6O/bLIYI0 TOJUIHMHY, TO TEIJIOYyCBOE€HHE ero BHYTPEHHEH MOBepXHOCTH
IpU 3aJaHHOM nNepuole kKojJebaHuUdg TeMmepaTypbl OVIeT 3aBUCETb
TOJILKO OT CBOMCTB 3TOI'0 MaTtepuaJia. B 3ToMm ciayudae TemIoycBoeHue
IIpeACTaBJseT (PU3UUECKYIO XaPAKTEPUCTUKY MaTepuala orpa:IieHus
W HOCHT Ha3BaHue KO3(pduuueHTa TeNJOyCBOGHHS MaTepHanta s.

Takum o6pa3oM, KO3(p(HUUHEHT TENJOYCBOEHHS MaTepuala Xxa-
paKTepU3yeT CIOCOOHOCTb MaTepHaa 0oJiee WM MeHee HiITeHCHBHO
BOCIIPUHHUMATh TeIJIO NMPH KoJeOaHUM TeMIlepaTyphl Ha ero noBepx-
Hocti. KosuuueHt tensoycBoeHHst MaTepuasa uUMeeT Ty Ke pas-
MEPHOCTb, YTO H KO3(P(@PUIUEHT TEeNJOYCBOEHUS MOBEPXHOCTH OrpazK-
JIeHHus, T. e. KKaa/m2-4-epad. Beanunna koaddUIHeHTa TENJI0YCBOe-
HUS MaTepuasaa 3aBUCHUT OT KO3(P(@PUUUEHTA TENIONPOBOIHOCTH €r0 /.,
yIeJbHOH TenNa0eMKOCTH ¢ U 00bEeMHOI0 Beca 7y, a TaKz:e 0T NepHoia
Ko/Jie6aHusa TeNJOBOrO NOTOKAa Z W omnpenensercs no gopmysie

21tAcy -
— . 47
s M p (47)

B vactHoMm cayuae npu Z=24 4 dopmyaa (47) npuHuMaer BUI:

5,4=0,51 1 Acy. (472)
Ilpu Z=12 4 6ynem umersn:
S;3 = 0,72 1V Ay = 1,41 s,,. (476)

®opmysa (47) mokasdbiBaeT, uTo KOIDGDUIHEHT TENAOYCBOEHS
MaTepuaJsa YBeJMUUBAeTCAd C yMeHblleHueMm nepuoza Z. B apenenc,
korga Z=0, T. e. Koseb6aHHUs TEMJOBOI'0 MOTOKA OTCYTCTBYIOT, S= 0O.
B atom ciyuae no ¢popmyae (46) noayuum, uto Ay OyIdeT paBHO HY-
JII0, T. €. KoJe0aHud TeMIepaTyphl Ha BHYTpPeHHEH MOBEePXHOCTH Of-
paxjaenusa OyAyT OTCYTCTBOBAaTb, CJeLOBaTelbHO, HMeeM c.ayuaid
CTAUMOHAPHOTO TEIJI0BOT0 MOTOKA.

3HaueHust BeJHUHH KO3()(DHLUHEHTOB TEMJIOYCBOGHHA HEKOTOPBIX
CTPOHTEJbHBIX MATEPHAJNOB 1Jis Nepuofa Z=24 4 xaHbl B UPHIOKE-
Huu 1. '

Dopmy.aa (47), a TakkKe NpUIOKeHHe | MOKA3LIBAICT, YTO HaHU-
fo/iblllee TEIJIOYCBOEHHE HMEIOT TsiKeJble TeNJONPOBOMHbie MaTe-
puannl (MpaMoOp, I'PaHHUT UMEIOT So;=21,9 xxaa/m®-4-2pad) u uau-
MeHblIee — JIeTKHe MaJoTelJONPOBOAHbIE MaTepHadbl (Bata CTek-
JIsiHHAs Sgq=0,48, munopa S9s=0,27 kkaa/m?-4-epad).

Yro6sl HarJIsAHO NPEICTaBUTb ceGe CBOIICTBO TEIJIOVCBOCHUST Ma-
TepHuasia, pacCMOTPpUM Takoil npumep. Maeem 1OBe KOHCTPYKUHHM NO-
Jla MeXIY3TarKHOTO NEePEKPBITUS, pPa3AesIoero NOMEeLeHUA ¢ OLH-
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11AaKOBBIMII TeMIepaTypaMy. B olHOH KOHCTPYKUHH IOJ JepeBsHHbIH
H3 COCHOBBIX NOCOK (S25=3,6), B Apyroii — GeTOHHbI! (S24=11,2).
FEcau BCTaTh GOCOM HOrOil Ha JePeBAHHBIH MOJ, a 3aTeM Ha OeTOH-
Hbli, TO B NE€pPBOM CJydac Mbl OYYBCTBYEM, UTO IO/ TeNJbli, a BO
BTOPOM C.1V¥ae, YyToO IO/ XOJOJHBIH, HECMOTPSl Ha TO, YTO TeMIepa-
Typa 060onx nosos oguHaxosa. OODbsCHSETCS 3TO TeM, UTO NMOJ OTHHU-
MaeT Tenao oT OOHaxKeHHO# Horu. B nepsBom ciayuae BCAEACTBHE He-
GOJbLION BEJIUUHEl TEIJIOYCBOEHHS ApeBeCHHH OyAeT OTHHMMAaThCH

MeHblllee KOJHYeCTBO Tela, uTo
Crod PEINUX

)
-

N

®
@,

2 //A/ e cpefbl, a Ha HHTEHCHBHOCTD

A7 BXXY ; OTAA4YH Telja ero TeJOoM.
- ;‘::‘?W /" [TokpbiTHEe NOBEPXHOCTH IIO-
Ja KOBPOM pe3KO IOHHKAET ero
Puc, 38. Cxema koneGaHus TeMme- KO3((DULUHEHT  TeNJI0yCBOEHHS],
paTtypH B TOJINE OrpaxIeHH: YTO ONATH K€ OILIyLIaeTcs Kak
NOBBLILUEHHE €ro TeMIlepaTyphl,

XOTsl B AE€HCTBHTCJLHOCTH 3TOTO MOXKET H He OBITh.

Kone6aniia TeMnepaTypsl Ha BHyTpPeHHeH IOBEPXHOCTH Orpaxie-
HHMS BBI3BIBAIOT B CBOIO Ouepelb KoJeOaHUsl TEMIEPATYPhl B TOJILIHHE
orpaxzienns. I'lo mepe yaanenust or BHyTpeHHEH MOBEPXHOCTH aMIIJIH-
TYAbl Kose6aHus TeMIepaTypsl OYAyT NOCTENEHHO YMeHbLIAThCH, T. €.
3aTyxaTbh B TOJIle orpa:kaeHus. KosebaHusi teMnepaTypbl B Orpaxk-
JCHUH CXeMaTH4YeCKH H3oOpaxeHn Ha puc. 38. CmJomHas npsMas
JHHHS Ts— Ty H300pazkaer najleHue TeMIepaTypbl B TOJIle OrpazKie-
HHS IIPH CTAILHOHAPHOM TemnJoBOM NOTOKe. [IyHKTHpHbIE JTUHUHU BhIlIe
H HHXKe 3TOJl NPAMOH AAIOT rPaHUUbI KOJeOaHUS TeMIepaTypbl B CO-
OTBETCTBYICHIIX MJOCKOCTSIX orpaxkaeHus. Takum o6pa3oM, paccros-
HUSI HO BePTHKAJH OT JIOOOH TOYKH 3TOH JIMHHM OO0 HAaKJOHHOH
OpSIMOU BEIPAXKAIOT aMIJIUTY bl KOJeOGaHHsI TeMIepaTypbl B COOTBETCT-
BYIOIHX TJ0CKOCTSX orpaxneHusi. Ha pucynke sicHo BUAHO yObIBa-
HMe 3THX aMIUIHTYJ OT MakCHMaJbHOTO 3HaueHHs HX Ar 1O Mepe
yray6JeHus B OrpakJeHue OT ero BHYTpPEeHHeH NMOBEPXHOCTH.

Kpome yMeHblIeHH aMIJNTY KoJeGaHusl TeMIIEpaTyphsl N0 Mepe
yiaJeinss OT BHYTPEHHEH IIOBEPXHOCTH OTpaxKAeHHs NPOUCXOIHUT elle
3amasapiBalie 3THX KoJseGaHW# BO BpeMeHH. DTO u306GpakKeHO Ha
puc. 38 cnioWHON BOMHOOOpPA3HON JIMHUEH, TOKa3blBalolleld TeMrie-
paTypy B 10600 MJOCKOCTH OTPa*KAeHHS B MOMEHT BpPeMeHH, COOT-
BETCTBYIOLHH MAaKCHMaJbHOH TeMIlepaType BHYTPEHHe! MOBEPXHOCTH
orpaxnenns ts4A. Hanpumep, B TOT MOMEHT, KOTZ1a Ha BHyTpeHHeH

116

@
()

Fot A ookl o s M faeT OUIyUleHUe TeIvIoro moJja.
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NOBEPXHOCTH OrpakKAeHusi TeMmIilepaTypa AOCTHIJIa CBOEGr0 MAaKCHMY-
Ma, B TOuke |/ olla nMeeT 3HaueHHe, COOTBETCTBYIOlIlee CpeJHEH TeM-
nepatype B 3TOH TOYKe, B TOuKe 2 B 3TOT MOMEHT HabJloaaeTrcs
MHHHMaJIbHasl TeMnepartypa, a B Touke 3 — MakCHMaJbHasi TeMiepa-
TVpPa, COOTBETCTBYIOIIAST NpeAbAyllleMy MakKCHMyMy TeMInepaTyphbl
BHYTpeHHeH NoBepxHOCTH. CjenoBaTesbHO, B TOYKe 3 TeMmeparyp-
Hble KoJie6aHHsl OTCTAlOT OT KoJseGaHUH TeMmepaTypbl Ha BHYTpEH-
Heil MOBEPXHOCTH OrpakJAeHHsi Ha BpeMsl, paBHOe LeJOMY IepHOLY
Ko.s1e0aHug TENJIOBOro NOTOKA, T. e. Z.

Taxkum o6pasom, B ToJLIe OrpaxieHus o6pasyeTcs TeMmIieparyp-
Hasg BOJIHA, 3aTyXalollas 10 Mepe IPOHUKAHHUS ee B TOJULY Oorpaxje-
Huga. PaccrogHue MeXxay ABYMS MAaKCHMYMAaMH HJH ABYMS MHHUMY-
MaMHd BOJIHBI [ HOCHT Ha3BaHHEe AJUHBI BOJHBL. IIJIsi XapaKTEepUCTUKH
yucJa BOJIH, PAcCloJsiaraloliuxcs B TOJUle JAHHOTO OrpaXAeHHus, MO-
JKET CJAYXKHTb BeJUUMHA ero «noka3aTess TemnJoBOH UHepuuu Dx»*,
Tloxazarenp TenJOBOH HHEPUUM OJHOPOJHOTO Orpa:KIEHHs onpere-
JASeTCSl KaK NPOH3BeJeHHe ero TePMHUECKOTO CONpOTHBJeHHs R Ha
K03 PHINEHT TeNJIOYCBOGHUS MaTepHaJsa orpaxaeHuda S, T. €.

D = Rs. (48)

151 orpaxKAeHus, COCTOSLIEr0 H3 HECKOJNbKUX CJ0eB, lloKa3aTedb
TEIJIOBOJ HHEPLIUHU ero onpellesaeTcsl Kak CyMMa lokasartejeil Tenso-
BOH UHEPUUH OTAEJbHBIX CJI0EB, T. €.

D:RISI+R252+"'+RnSn- (483)

[lokasarenb TenyioBOl HMHEPUUH OTPaKAEHHUS SIBJSAETCH BEJNUYH-
HOll 6e3pa3MmepHOH. B orpaxaenuy, umetouiem D=38,5, pacnosaraer-
Cs TNPHUMEPHO OKOJO OJHOU LeJOo#d TeMmIepaTypHOH BOJIHBL. [IpH
D<8,5 B orpaxjaenuyu pacmosiaraercsi HenosJHass BOJHa, a IpH
D >8,5 — 6oJsee onHO# TeMIIepaTypPHOI BOJHBI.

3HaueHne MOKas3aTessi TeNJOBOH MHEPUHH NAHHOTO OrpaKAeHHS
He eCTb NOCTOSIHHAS BEJIHYHHA, a BeJIMUKMHA, 3aBUCAILAs OT NepuHoaa
KoJe6aHus TeMJIOBOro NOTOKA, TaK Kak 3HaueHHe S, BXoAsAmee B Gop-
Myay (48), saBucut ot Z. C yMeHblIEHHEM NepHOAAa KOJMeGAHUS Tell-
JIOBOTO IIOTOKA YBEJUYHBAETCS 10Ka3aTe/b TElJOBOIl HHEPUMH OT-
paxaenus, T. €. B Orpa:kKJAeHUH pacnoJsaraercsi 60Jblllee YUCI0 BOJH,
yMeHnblIaeTcss JJIMHA TeMIepaTypHol BOJHBI M OBICTpEe 3aTyXaloT
TeMnepatypHble KoJjebGaHua B ToJLle orpaxiaeHus. Ilpu yseauuenuu
neprHoja KoJebanus NpouCXOAUT oOpaTHOE sBJEHHE.

[Tpu onpenesennd BeaMYHHB KO3(D(UUMEHTA TENJOYCBOEHHS
BHYTpPeHHeNl NOBEPXHOCTH OrpaxkAeHuss OOJIblIIOe 3HAYEHHE HMeeT TaK
Ha3bIBAEMBbIH «CJOH PEe3KHX KOJeOaHUil». DTO CJIOH, HEIOCPEACTBEHHO:
MpuJeralolni K N0BepXilOCTH OTparKAeHHusi, Ha JAPYToil NOBEPXHOCTH
KOTOPOTO aMIIMTyJa KoJeOaHUsl TeMrepaTypbl COCTaBJSeT OKOJIO:
MOJIOBHHEl aMIVIUTYAbl KoJeGalius TeMIepaTyphl Ha MOBEPXHOCTH

* O. E. Baacoseim Beanunia D HaspaHa «yCJAOBHOH TOJIIHHON» OrpaxK IeHHs.
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orpaxaenus A: /2 (puc. 38). B cnoe pesxux koaebauuii pacnoaa-

raeTcst OKoJso !/g IJHMHBI TeMmepaTypHOI BO.THBI.
Crolt peskux KoJjebaHHi XxapakTepuayeTcsl TeM, 4To 118 Hero no-
KazaTeJ/b TelJOBOH UHEPILUH PABEH eJ1HHHULE, T. €.

D0:R86:]7 (486)

rie R; — TepMuueckoe CONPOTHBJEHHE CI0S1 Pe3KHX KodeOauuil;
S — K03(hUUHUEHT TEIVIOYCBOEHHUS MaTepHaJda 3TOro cJ0f.

Ha peanunny KO3 @PuuHeHTa TenJ0yCBOEHHSI BHYTpPeHHe(l OBepPX-
HOCTH OrpakKIeHusi Yy OKasblBalOT BJHSHHE TOJBKO TelJI0TeXHHYe-

‘CKHe CBOHCTBA MaTepHuaJgoOB OrpazxiaeHHusd, paCnoJOzKeHHbIX B €ro C.Jioe

pe3kux Kosebanuil. Bes ke ocranbHas yacTh OrpaXKIeHHs, Jexalias
3a npefesiaMH cJ0s1 pe3KUX KoJaebaHu#, Ha KO3)PHIHEHT TenaoyCcBo-

‘€HHUSI er0 BHYTPEHHEH MNOBEPXHOCTH NPAaKTHYECKH NOYTH He OKas3bl-

BaeT BJAUSAHUA.
Jsis OZHOPOJHOrO OrpaxKIeHus TOJMLHHA €101 Pe3KHX KoJebHa-
HUH 0 B M onpelenuTcs, ecau B popmy.e (480) noiactaBiTb BMECTO

0
R, ero snauenune Ry = ~ » TOTZLA MOAYHIA:

— _i_ =1, oTkyaa 9 = i (488)
M

TAe % —K03(PUUHEHT TenJONPOBOAHOCTH MaTepHasaa OTparKIeHHs;

S — K03(p(puUMEeHT TeNJIOYCBOEHHUSI MaTepHaa OrpaKIeHus.
TonuuHa cig0s1 pe3kHX KoJieGaHUH 0, TakK e Kak H [okasaTesb

TENJOBOH WHEPIHUU OrpaxKIeHHs, 3aBUCHT OT NepuHoaa KoJebanus

TENJIOBOTO MOTOKA Z, HO YBEJHUHUBAETCS C YBEJUUEHHeM 3TOTO Nnepi-

-00a U YyMeHblIaeTCs ¢ €ro yMEHbIIEHHEM.

Mpumep 22. OnpenenuTb TONIHUHY CI05 DE3KUX KOJeOaHMH 1.1 KHPIHUHOM
crennl TonwHHoH B 2!/, kupnuua (64 cm) npu nepuosax KodeGaHHS TerTOBOro no-

‘ToKa 24 u 12 u.

Jlns xupnuunoi knaakn umeeM: A=0,7 xxaa/m-4-2pad, c=0,21 kraa/ke- zpad
1 y=1800 xe/m3.

a) Ilpu nepuome Z=24 4, Ilo dopmysne (47a) 115 KHMPNUUHOI KIATKH N6-
JIYUUM:

Spe - 0,51 Y/0,7.0,21.1800 = 8,3 xxa.1/.u2-4-2pad.

ITo dopmyse (48a) HaXOOUM TOJILMHY CJI0S Pe3KUX KoaebaHuil:

0,7
0oy = —= — 0,084 .71, nan 8,4 c.u.
8,3
6) Tlpu nepuone Z=12 4. [lo hopmyne (476) nonyumuM:
0.7
S1o = 1,41:8.,3 = 11,7 1 044 = ]—]——7- = 0,067, uan 6 car.

IIpuBefeHHbIll TpUMep NOKA3bIBAET, UTO CJI0H pe3kinx KoJdebaHni
‘B KHPIIUYHOI cTele TOAIMHON B 21/y KHpnnya 3aHuMaer He3HauuTe Ib-
Hyto uacTb ee toimunbl (13% npu Z=24 4 n 95% npu Z=12 u);
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TOIbKO 3TOT CJIOH M OKa3blBAaeT BJUSHHUE 11a BEJUUHHY KO3 PULLHENTE
TENJOYCBOEHHS BHYTPCHHEH MOBEPXHOCTH CTElbl.

[Ipn onpenenenny BeauuyuHbl KO3(PUIHEHTA TEIJIOYCBOEHHSA
BHYTPEHHEH NOBEPXHOCTH orpaxaeHus Y, Heo6XoauMO cHavasa ycra-
HOBUTb, I'Zle OyAeT HAXOJUTbCH TpaHHLA CJOA PE3KUX KoJebaHHH.
B 3aBHCUMOCTH OT pacno.10KeHHsI 3TOTO CJOS B OTpaKACHHU IIPH.
onpefeseHun Yp MOTYT BCTDETHUTbCS CJAEYIOLIHe CaydaH.

1. Caoii peskux KoJseGaHHH NMOJHOCTbIO pPAClOJOXKEH B IePBOM
c710€ orpa:kjaeHus. D1o OyIeT B TOM CJayuyae, KOraa I1I0Kasare/b Tel-
JMOBOH uHepuuu nepsoro caosg Dy=R;s,>=1. Ecan D,=1, To rpanuua
CJ10d pe3sKuxX KoJieGaHu# COBMAZaeT C rpaHuIled MexIAy NepBbIM W
BTOpbIM cJjaoeM orpaxiaenusa. Ilpu D,>1 caoii peskux kKojebaHui
33HHMAET TOJbKO YacTh NMEPBOrO CJ0S OrpazKAeHHus. Tak Kak B 3THX
CJ1y4asix Ha TeNJOoyCBOeHHe BHYTpPeHHEH MOBEPXHOCTH OrpaxKAcHUs
MaTepHadbl CJAEeLYIOLIHX CJ0eB BJIUSAHHS HEe OKa3blBaloT, TENJOYCBOE-
HUe BHYTPEHHEH MOBEPXHOCTH OrpazKAeHus OydeT PaBHO KO3 (HHILU-
EHTY TeIJIOYCBOEHHUSI MaTepHaJia IepBoro cjos, T. €. Yy=S:;.

2. Cnoit pe3kux KoJsieOaHHH pacnojiokeH B JABYX NEPBBIX CJAOAX
OTpaxKaeHnus, T. €. FPaHHLA ero HaXO0JAUTCA BO BTOPOM CJIO€ OrpazKie-
Hus. dto GydeT B TOM cJavyae, ecjad NepBblil cioil umeer D, <1, HO
cvyma BeanynH D nepsoro u Broporo cioeB Dj-+Dy>1.

[Ipn sToM Ha Beauuuny Y, oxkasdpiBaeT BJHSIHHE TaKikKe U TeIJIO-
yCBOEHHE MaTepuaJja BTOPOro CJI0SI OrpaxKJAeHHS M 3HaueHue Yy oOIl-
peaeqsercs 1o ¢popmyse

2
_RI s{ -+ 8y

P 1 +R;s,

rie R, — TepMUUecKoe CONpPOTHBJEHHE NEePBOTO CJ0s; $; — K03(pdH-
LHEHT TeN.JOVCBOEHHs1 MaTepHaJsa TepBOTo CJA0S; So— KO3PPUUHEHT
TENJIOYCBOEHHA MaTepuasia BTOPOro CJos.

3. Caoii peskux KosJeGaHHH paCNOJOXKeH B HECKOJbKHX CJ0SX
orpazxiennsl, T. e. rpaHHla ero HAXOJUTCsi B HEKOTOPOM A-M CJ0e
orpaxjaenus. 1o OyIeT B TOM cJydae, ecJu cymma Beauuun D n—I1
MePBLIX CJT0EB OrpaKaeHuss OydeT MeHblle eIuHHIb, T. e. DDyt
+D3+ ... +Dny<<l, 50 Dy-+Dy-+Ds+ ... +Dp, =1, 1. e. n cioes na-
[OT MTOKA3aTedb TEIJIOBOI HHEePLHUH, PABHLIH UK GOJBIINH e THHHILHI !,

B aTtoM cayuae onpegesielne BeJTHUYHHBI TENJIOYCBOEHHS HAuMHa-
€TCsl C BHYTPEHHEH nmoBepxuoctu n—I1 ciaost no dopmyae

(49)

’

_ Rn—l S?’L—-l + S (49&)
n—1 I+R, s, '

' Heo6x0m11MO NMOMHHTSH, YTO B JAaHHOM CJIyyYae n eCTb YHCIO He BCEX CJIOEB
OrpazkJIenns, a JHWIb TaomHX 8 cvMMe D1, K TOJbKO KOTAa rpanuua cjaos pes-
KiX KOJeGaHHIT HAXOUMUTCS 3 II0CJCIHEM CJI0e OrpaxKieHHsi, n GYyAeT paBHO uHCAY
BCEX CJIOEB OTPaKACHUA.
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3ateM IepexoAsT K OnpelesNeHHIO TelnIOVCBOeHHSI BHYTpeHHeH
IIOBEPXHOCTH 1—2 ca10s1 o Gopmyiie

2

Rn—" Sp—2 - anl
Y, _,= : (496
! + Rn-—Q Yn——l
rae Y,_; — TemloycBoenHe BHyTpeHHeH nopepxHoctii n—1 cjaod,

onpegenetnoe no ¢opmyae (49a).

3aTeM B TAKOM Ke MOPYAKe NepexoanM K ONpeleseHUI0 BeJH4YH-
HBl KO3()(HIHEeHTa TEemJoyCBOeHHss n—3 €108 Yp—g U T. I JO TeX
1op, NokKa He AOHAEeM [0 IIepBOro Cj0s OrpazKIieHus, TeNI0yCcBoeHue,
KOTOPOrO M OyJeT paBHO TEIVIOYCBOEHHIO BHYTPEHHEH NOBEepPXHOCTH
orpaxkieHus u onpenennrcs no gopmyae (496}, . e.

rae Y, — TenjaoycBoeHHe BHYTpeHHeH ITOBEPXHOCTH BTOPOro C.104,
onpeelentoe npeaBapureibio no dopmy.ie (496).

4, Cnoii pe3kux xoJeOGaHMH BBIXOLHUT 3a NpeJe/bl OrpaxacHid,
T. €. IPaHHIA €ro HaXOIUTCst BHe orpaxienud. 10 OyIAeT B TOM
cayyae, ecan cymMMa BeJguunH D Bcex ¢.10eB OrpazkAeHil MoJyuuTes
MeHbIIe eIHHHUILBL.

B 3atoM ciyvae cuayazna onpelessiioT TEINI0YCBOEHHE BHYTPEHH2H
TOBEPXHOCTH MOCJENHEro CJI0S OrpakKAeHuss (HApY:KHOTO CJ10s) iI0
popmyJae

. Rn Sg + &y
n 1 _l_ Rn o ’

rae R, — TepMHUeCKOe CONpPOTHUBJIEHHE NOCJIENHEro CJI0A Oorpaxjie-
HUS; Sp — KO3(Q(HUUMEHT TelJIOYCBOEHHsI MaTepHana 3TOro c¢J104;

(498)

Oy — KO3(QPUUHEHT TeMJOOTAayYd HapyzKHOU I10BEPXHOCTH OrpaixK-
JeHus.

HanabHedllin#l NOpPsSiOK pacuera Takoy zKe, KaK B TPETbeM C/Iyuae,
5. Ecad oZHOpPOAHOCTL MarepyaJa c’10d HapylleHa, T. €. ¢JI0o#
COCTOHUT M3 HECKOJbKHX MaTepPHaJIOB, PACNOJ0KEHHBX M0 [MOBEPXHO-

.CTH CJIOfl, IPHYeM KaXKIbli MaTepHas UMeeT TOJIINHY, PABHYIO TO.I-
LIMHEe C¢J05I, TO CpeAHUuil K03(QPHUIUEHT TELTOYCBOEHHS MaTepHaJjaoB
¢J1051 onpejedsieTcs no popmyJae

. SI FI"}"'SIIFII"}_“"“S’;F’Z 50
Sp = T r 1 oo F ’ (50)
1 P+ F
rie Si, Si, ... — K03(G(UUHEHTHl TeNJOyCBOEHHs OTAEAbHbIX MaTepya-
JoB caos; Fi, Fr, ... — nJouiajau, 3aHuMaeMble OTAEJAbHLIMH MaTePH-

aJjaMH IO MOBEPXHOCTH CJIOS; f-—YHCJI0 MaTepHaJOB, BXOIALLAX
B cjof. CpelHuil kK03(p(PUIHEHT TEIJIOYCBOCHHS MaTepHaNOB CJa0s
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Scp OepeTcsl Kak NpH onpejeseHud BeJHUYHHB! Yy, TaK U DU ONpene-
Jenuu Bequunnsl D cros !, .

6. Ilpu onpeneneduu Temn.10yCBOeHHs1 BO3AYIUHBIX MPOCJOEK I/
NPAaKTHYECKUX PacyeToB NpPHHHMAaeTcs KO3(hDHUUHEHT TeIJJ0YyCBOEeHH:A
Bo3Ayxa S=0 He3aBUCHMO OT llepHoja KoJeOaHHs TelJOBOrO NOTOKA.

3aBHCHMOCTb TEIJIOYCBOEHHS] BHYTPEHHe! MOBEPXHOCTU OrpaxKiie-
HUsA OT NepHoja KoJseOaHus Telna0BOrO [OTOKA YUYHTBIBAETCH TeM,
4TO KaK JJig Oonpele/eHus Beauuud D cioeB (I BBHIICHEHHS pac-
OJIOZKEHHUST CJI0S pe3Kux xosebaHuil), Tak U TENJCYCBOEHHUS OTHe/b-
HBIX CJI0€B OepyTCsl 3HadeHUs KO3(P(PHUUHEHTOB TENJOYCBOEHHS MarTe-
pHajoB S, COOTBETCTBYIOLLHE TOMY WJH Apyromy nepuonay Z. Ilops-
JIOK pacyeTa He U3MeHsAeTCH.

TenJsioycBoeHue BHVTpPeHHEH NOBEPXHOCTH OrpazKaeHus OyleT 3a-
BHCETb OT MOPSAAKA pacnoJoKeHus cjaoeB B HeM. [Ipu pacnosnoxenun
y BHYTpPEHHeH INOBEPXHOCTH OrpaxIeHHs MaTepHaJioB, HMEIOIIHX
6oabllloe 3HaueHWe KO3(Q@HUIHEHTA TEeNJOYCBOGHUS S, NOBLILLAETCS
TENJOYCBOEHHE BHYTPEeHHEeH NOBEPXHOCTH OrpaxkKieHHus Yg, u, Ha060-
pOT, NPHU PAacCHoOJIOKEHUH Yy BHYTPEHHEH IOBEPXHOCTH Orpa)KIAeHHUs
MaTepHaJsJOB C MAJbIM S TOHHKAETCA U BeJIMUMHA Yg.

MMpumep 23. Omnpenennts KO3QPUIHEHT TEMJOYCBOEHHS BHYTPEHHEH NOBEpX-

HOCTH HAapyzKHOH CTEeHbl, PaCCMOTDEHHOH B NpHMepe D, NpH mepHorax KoMebaHus
TETNI0BOTO TO0TOKA 24 u 12 4,

1. Ilpn Z=24 u.

Koz¢pdUUHEeHTH TemI0yCBOeHUS MaTepHaJoB CTeHbl 10 GopMmynae (47a) Oyayr:

SHYTPEHHUIT GeTOHHbl!  (GaxkTypHbIH cao#  1npu ¢=0,2 Kkaa/ke-epad:
So1=0,51y"1,4-0,2.2500= 13,5 xxa/m2-4-2pad;

¢dbubpoaut ueMeHTHBI npH ¢=0,5: §94=0,51 V 0,13-0,5-350=2,44;

MUHepaJgoBatHble nuuthl npu ¢==0,18: 52420,511/0,06-0,18-200=0,75.

Cunayasna onpefesuM MOJI0XKEHHe TPaHULBI CJIOS pe3KUX KoJjeOaHHil B CTeHe.
/{1 3TOTO BLIYKHCAMM TnOCIenoBaTenbHo mo dopmyne (48) mnokasarteau TemnoBoi
HHEPUHH CJ0eB cTeHbl [, HayWHasg C MepBOTo CJaOf, A0 TeX NOp, NOKa HX CyMMa
He Oymer paBHOH enuHHLe HJIH OoJblie ee: BHYTPeHHU# ¢akTypHb# caoi D=
=0,057-13,56=0,77<<1, croit dubpoaura D,=0,577-2,44=141>1.

CaenoBarebHO, TPaHHUIlA CNOS pe3KUX KosaeOGaHH HAXOLHUTCS BO BTOPOM cCJloe
(nemeHTHOM GubposuTe), NOTOMY KO3(DOHUUUEHT TENJOYCBOEHHS BHYTPEHHeH MO-
BEPXIIOCTH CTeHBl ompeneseM cpasy no popmynae (49):

0,057-13,52 - 2,44
b 140,057-2,44

Hanuune nox OeToHHbiM (axTypHBIM c10eM ¢ubpoauTa NoHA3UI0 KO3dhPu-
IMeHT TEeIVIOYCBOEHHS ero nozepxHocTH Ha 16% no cpaBHeHHIO C TEIJIOYCBOEHUEM
ero matepuana s=135.

2. Ilpu Z=12 u.

KosdduuueHt TemioycnoeHus MaTepuana BHYTpeHHero (aKTYpPHOTO CJIOS TIPH
stoM Oynet: Sio=1,41 So4=141-13,5=19; D=0,057-19=1,08>1; cnenosarte.b-
HO, CJJOH pe3kuXx KoseGaHH{ Pacmonaraetcst TONbKO B nepBoM ciaoe H Yp=§;=19.

= 11,3 kxa.a/u?w-2pag.

I ®opmyna (50) cmpapeAaHBa TOJNBKO MpPH YCJAOBHM PABEHCTBA AMIUIUTYHN KO-
Jcbalnus TeMnepaTypsl NMOBEPXHOCTH CJI0Sl Ha BCeX ero yyactkax. Ecau 3T kone-
Oanusi OYAYT HepaBHLIMH, TO (opmynao#r (50) MOXKHO NOJB30BATLCH KaK NpHOMIH-
JKeHHBbIM 3HAYeHHEM BEJHUHHbB KO3((pHLHEHTa TeNn10yCBOCHHS MaTepHaNoB CAO0H
Npu NPAKTHYECKUX pacuyeTax 3a OTCVTCTBHeM Apyrux, Gosee TOuHHIX, dopmya nad
OTIPC/IeNICHIIST 9TOH BeJMUUHEL.

124



%

Ilpu nepuogme 12 4 xospduuueHT TENIOyCBOEHHS BHYTpeHUCIT MNOBePXHOCT
<Tenbpl nosbickica B 1,68 pasa, T. e. 6osblue, ueM KOIQQHUHEHT Tel10YCBOCHHA
MaTepHajsa BHYTPeHHero (hakTypHOro CJosl; 3T0 OOBSCHSETCA TeM, 4ro B JaHHOM
ciyyae HCKJIIUeHo BausHue Gubposaura.

Mpumep 24. Onpenenurb K03 UUUEHT TEIIOYCBOEGHHUS MOBEPXHOCTU Kepali-
JeCKOr0 KaMHSl U3 NpHMepa 9 NpH MepHOie KoNeGaHHA TEemIOBOTO MOTOKA Z=12 4.

KoshdHuiuenT TensoycBoeHnsi KepaMHYecKoi Macchl Kamusa npn Z==12 4 1o
bopmyne (476) Oynert: $12==0,72 ' 0,7-0,21 - 1800=11,7 xxaa/sm?-u-cpud.

Ha ocHoBaHuu pacuera pa3pe3kod NepneHIUKYAfPHO TEMIOBOMY MOTOKY, NpH-

BejleHHOMY B npuMepe 9, 6yaeM HMeTb:
caofi 1 —R;=0,02:0,7=0,029; D;=0,029-11,7=0,339;

.77 g§+0 63 = 3,94 [no dbopmyae (50)];

Ry,=0,015:0,296=0,051; D,=0,051-3,94=0,201;

ciaolt 3 — Dy=D,=0,339;

ciaoit 4 — Dy=D,=0,201.

Cymma D mepBbiX ueThipex cnoeB KaMmusi Z40=1,08, ciefoBaTenbH0, TPaHuLA
CJI0St PE3KHX KOJeGaHuil JIeXHT B UETBEPTOM CJIOE KaMHs U ONpelefieHHe Temo-
YCBOGHHS HauMHaeM C TpeTbero ciost mo dopmynam (49a) u (496):

0,029-11,72 4- 3,94

S 1..0,029.3,94

, 0.051.3,042471
27 1 +0,051.7,1
0,029.11,72 1 5,8
Yo =¥i= [ - 0,029.5,8

Ecau 65 KaMeHb Obld CIVIOMIHBIM, TO ero K0>(QG®HUHEHT TeImIoYCBOEHHs Obin
paBeH 11,7, caenoBaTenbHo, TYCTOTBI NOHM3HIM KO3Q(HIHEHT TenJ10yCBOEHHA
xaMHg Ha 299%.

Caof 2—Scp==

.
? )

— 8,35 KkKa.1) .24 -2pad.

4. TENNOYCTOHUYHUBOCTD

HepaBHOMEpPHOCTb OTAAUHU Tela NPpUOOpaM# OTONJEHHS BbI3bIBa-
eT KoJleGaHus TeMIepaTyphl BO3AyXa B MOMENIEHHH U HAa BHYTPEHHHX
TMOBEPXHOCTAX HApPYIKHBIX OrpaxKIeHui. BeJHuMHBl aMILIUTYL Ko.e-
6aHus TeMmIepaTypbl BO3AyXa U TeMIepaTyp BHYTPEHHUX MOBEPXHO-
CTell orpaxaeHnd OyLyT 3aBUCETh He TOJNbKO OT CBOHCTB OTONUTEIbL-
HON CHCTEMBI, TEIVIOTEXHUYECKUX KAueCTB €ro HapyXKHBIX U BHYTPEH-
HHUX OrpaxmalouluX KOHCTPYKLUHH, a TakXKe OT 000pVIOBaHUSA
OMelleHus.

TenJgoycTOHUUBOCTh HAPYKHOTO OTparKAEHUS — 3TO €ro Crnocoo-
HOCTb JaBaTb 0oJblliee U MeHblllee ¥3MeHeHHe TeMIepaTyvpbl BHYT-
peHHell NOBEePXHOCTH IIpH KoJeOaHuu TeMIlepaTypsl BO3AVXA B MOMe-
HIEHHHW WJH TeMIepaTyphl HApy:KHOro Bo3ayxa. Uem MeHbLIe H3Me-
HeHWe TeMIepaTypbl BHYTPEHHEH I[OBEPXHOCTH OTPakIeHHs T1pH
ONNO¥ ¥ TOH Ke aMIJNTYAe KoJeGaHus TeMnepaTypbl BO3Avxa, Te\l
OHO 0oJee TenJoyCTONUHBO, H HAOOOPOT.,

TensoycTounBOCTh NOMELIEHHSI — 3TO €r0 CHOCOOHOCTH YMEHb-
maTb KoJebaHus TeMmIlepaTypbl BHYTpPEHHEro BO3Ayxa Ipi KoJjedHa-
HUAX TEMJIOBOTO MOTOKa OT OTOMUTesibHOro npubopa. Uewn weiblne
MPU NMPOYUX PaBHBIX VCJAOBHUAX OyIeT aMNJIuTy/la KosaebaHlis TeMiepa-
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TVpPbl BO3AVXa B MOMEILEHHH, TeM OHO Oyaer 6oJiee TenJaOYCTOMH-
YUBBIM.

B xauecTBe JOMYCTUMOTO Ipeaesaa CyTOYHOTo KoJjebanus TeMnepa-
TVDBl BO3AyXa B 2KHJA0M NOMEIIEHUH THUTHEHHCTBl cuurtalT A;=
=—41,5°C npu uenrpa’abHonr otomaeHun 1 A,==3°C npu neuHom
otonJeHil. Cl1eJ0BaTeJIbHO, NPU MIEYHOM OTOIVIEHHH H CpelHel TeM-
nepatype Bo3mayxa B noveurenun 18°C momycKaeTcsi CHUKEHHE ee 10
15° C u nosuiienune go 21° C. ITomeleHus, B KOTOPbIX TeMIlepaTtypa
BO31yXxa noaHumaercs Boille 21° C, mocae Toro Kak HadaJja JEHCTBO-
BaTb HarpeBaTeJbHBLI 1pndop, a 3areMm nagaer uuxe 15°C, korna
npubop npekpauniaer nojiady Temnijaa, He 00JanalOT NOCTATOYHOH Tell-
JOVCTOWYHBOCTBIO ¥ C CAHUTAPHO-THTHEHHYECKOW TOYKH 3DEHHs SB-
JSIOTCSI HeVOBJIETBOPUTEILHBIMH, XOTS, ObITb MOXKET, H He TPeOyioT
GOJ1bIIOTO PaCXoa TOIJINBA.

Kone6anusi TenjooTiaud HarpeBaTeJbHOrO npubopa OLEeHHBAIOT-
cd ero Kos(h(uUHEeHTON HepaBHOMEPHOCTH OTAA4Yd TelmjJa /1, onpe-
naeaseMbiM 1o hopmvie

m

— QM&KC - QMHH
2Q, ’

rae Quaxe — MaKCHMaJbHasd OTJaya Ten/ja HarpeBaTeNbHbIM IIPHOO-
POM B KKaA/4; Quum— TO ¥XKe, MHHHUMaJ/JbHAas otnaua; Q,— cpeaHsas
TENJIOOTAAauya HarpeBaTe bHOro npubopa B KKaA/4.

Bennunna m 3aBUCHT OT CUCTEMBl OTOIVIEHHS M €€ 3KCIIyaTalHuH.
Benuunna m umeer 60ablloe 3HA4YEHUE IJi1 ONpeLEJeHUs] BeJHUYHHBI
aMIJINTYJbl KoJeOaHUs TeMIepaTypbl Bo3dyxXa B NMOMEUIEHHH, T. €.
19 OIleHKH ero TenyoyCTOHYHBOCTH.

3HaueHuss m JAJAS HEKOTOPBIX CHCTEM OTOIIEHHUS TIPHBENEHBI
B Taba. 11.

TennoycroduuBOCTb OrpaxieHud. s XapakTepHUCTHKH TeIIo-
YCTOUYHUBOCTH HapyzKHbIX orpaxjaenuil O. E. Bnacoswim 6bl10 BBeLe-
HO TOHATHE KO3(HUUHEHTA TeNJIOyCTOHYHBOCTH orpaxiaeHus ¢. Ko-
5P PHUIHEHT ¢ eCTb OTB.JIEYEHHOE YHCJO, NMpelAcTaBJsollee co60H OT-
HOLLICHHE PA3HOCTH TeMIIepaTyp BHYTPEHHEr0 U HAPYXKHOrO BO3AyXa
fp—1Iy K MAKCHMAaJIbHON PA3HOCTHU TEMIIEpaTyp BHYTPEHHETO BO3MAyXa
I BHYTpeiHell MOBEePXHOCTH OrpaXKIAeHUA fy—Twym, T. €.

ty —ty

?
tB - T'MHH

TAE Tyuy— MHHHMAIbHast TeMIepatypa BHyTPeHHeH NOBEPXHOCTH OT-
paz1enis.

Besnuuna ¢ OyaerT 3aBHCeTb OT TENJOTEXHHYECKHX CBOHCTB Or-
pazkKIeHHd, a TaKzKe OT CHCTeMbl OTOIVIEHUS U ee KCIyaTaluy.
Ilna Beruucaenus Beanuudsl @ O. E. BnacoBelM naHa caenyromas
chopmyaa:
Ry

T Rebmr o
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Tabauna 11
3HayeHHa m 1S Pa3JMYHBIX CHCTEM OTOMNJEHHS

OtonJnenue m

Bonasioe oronnenne 3gaHmuil ¢ HenpephiBHbIM 00CTY- 0,1*
AKHUBaHHEM

Hapoaoe GTOIVIEHHE HJH HeTeNJOEeMKHMH [eyaMi:

BpeMs NMOJayH napa HJIH TONKH nmeuyd — 18 u, ne- 0,8
pepuiB —6 ¢
BpeMst MOJauyy napa HJIW TONKH meunw — 12 4, ne- 1,4
pepbiB — 12 4
BpeMsl NOJAuH napa HJIH TOIKY Neyd — 6 4, me- 2,2
pepeiB — 18 u
IlokBapTupHoe BOLsiHOE (BpeMsi TONKH — 6 u) 1,5
[Teunoe rtennoeMKHMMH neyaMu** npu Tonke ux | pa3s
B CYTKH:
TOJMIIHHA CTEHOK NeyH B !/ KMpnuua Or 0,4 70 0,9
» » » B, » Or 0,7 10 1,4

* [Ipu TONKe KOTJa C nepephlBaMH BeJHYHHA m 6y[eT 3aBHCETb OT TENJOeMKOCTH CHCTEMDI
‘OTONJEHHST H OyleT OnpeaelsiTbCA OTHOLIGHHEM KOJIMYeCTBa TelJa, akKKyMyJHDOBAaHHOIO CHCTe-
MO, K Be/IHYHHE CDPeJHero 9acOBOro pacxojia Tellsa 3LaHHEM.

** MenblllHe 3HAYEHHS M COOTBETCTBYIOT MaCCHBHBLIM NeuaM, Goabluie — Oonee JierKUM me-
gaM. [Ipy Tonke nedefl 2 pa3a B CYTKH BeJIMYHMHA /M YMeHbllaeTcs OJis Nedell CO CTeEHKaMM B
!/, kupnuua B 2,5—3 pasa, B !/, xupnuua B 2--2,3 pasa,

[ipu oTonneHUH neuefdA aHTPALMTOM BeJHUHHA /M yMeHblnaeTcss Ha 259%.

rlie Ry, — CONpOTHB/ICHHe Telsonepefade orpamienus 5 epad- u*x
X u/kKaa; Ry — CONpOTHBJIEHHE TENJIOBOCIPHUSITHIO B 2pad - M2oylkKan;
Y5 — K03(hOHUIUEHT TENJOYCBOGHUS BHYTPEHHE!H MOBEPXHOCTH OTpakK-
JIeHust B KKaa/m?-4-epad.

dopmyaa (51) moxkasbiBaeT, YTO TeNJOYCTOMYUBOCTb OrPaXKACHHS
MOKeT OLITh NOBLIILEHa (YBEJHYEHO 3Hadenue @) CAeAYIOIHUMH e-
pamu:

1) yBenuueHHeM CONPOTHUBJEHHUS TeMJoNepegaye OTPaKaelns,
T. €. IOBLILIEHHEM ero TeNJ03aLUTHBIX CBONHCTB;

2) yBeJnueHHEM KO(p(HUUHEHTa TENJ0YCBOEHHS BHYTpPEHHEeH no-
BEPXHOCTH OrpaxkieHusi Yp, 4TO MOKeT OLIThL JHOCTHIHYTO: a) pac-
TNOJIOKEHHEM Yy BHYTPEHHEH NOBEPXHOCTH OTpazKJaeHis MaTepHua.os,
HMelonuX GOoJNbINN KO3PPUIUEHT TenaoycBoenus §; 60) VMeHbUIeHH-
eM nepuoja koJsebaHHS TENJIOBOTO NOTOKa, OTAaBa&MOT0 OTOMHUTE b-
HBIM npUHOOpOM;

3) yMeHblleHHeM BEJHUYUHBl M, T. €. NepexoJoM Kk 0o.ee paluo-
HAJbHBIM CHCTEMAaM OTOINJIEHHUS ¢ 60Jee paBHOMEPHON OTAAauel Telaa.

Henocratkamu Teopuu TENJOYCTOHYHUBOCTH HAPYKHBIX OTpazKie-
HUW 9BJAIOTCH:
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a) orpa:KAaeHHe pacCMaTPHBAETCSl M30JHPOBAHHO OT BCEro rome-
LIeHHS W ero BHYTPEHHHUX KOHCTPYKLHI, OKa3bIBAIOLIHUX BJIUAHHE Ha
TeNJIOYCTOHYMBOCTh AAHHOTO OrpaxKaeHus, T. e. ¢opmynaa (51) cmpa-
BeJlJINBA TOJbKO /51 00beMa, OrpaHHUYEHHOIO JIMIUb OMHOH JaHHOI]
KOHCTPYKLHEH;

6) ¢opmyaa (5l) maer saHHKeHHble NPOTHUB JAECTBUTEJbHBIX
3HAUeHUs] MHHHMAJbHBIX TeMIiepaTyp BHYTpPeHHel IOBEPXHOCTH Or-
paxKJeHus, a CJeJOBaTeNbHO, W NpeyBeJHYeHHble 3HAYEHUS aMILIH-
TYL KoJeOaHusi TeMIepaTypbl Ha BHYTpeHHEH IOBEPXHOCTH OrpaiK-
JleHHUd;

B) KO3(p(PHULHUEHT TEeNJOYCTOMYHBOCTH He SIBJISIETCS I0Ka3aTele)
KoJeOaHHsi TeMIepaTyphl BO3AyXa B NOMEUIEHHH; OJHAKO KO3 dHiu-
€HT TEeNJIOYCTOHYHBOCTH (¢ MOXKET CJYKHTb XOpOIUEH OLEHKOH .15
CpaBHEHHs TEMJIOYCTOHYHUBOCTH OTHEJbHbIX OTPaXKIeHHH,

[TomoxkuTtesbHass poJib OLEHKH TEILIOYCTOHYHBOCTH OrpaXKIeHHUIi
II0 BeJIMYMHE KO3(p(HUHEHTA ¢ 3aKJHYaeTCs B TOM, YTO HOPMHPO-
BaHHe 3TOro K03 @HUHEeHTa 4aJ0 BO3MOXKHOCTb IIHPOKO NPHUMEHATH
obJieryeHHble KOHCTPYKIMH U3 HOBBIX MaJIOTEIIONPOBOIHBIX MaTepH-
aJI0B, KOMIIEHCHPYS HEJOCTAaTOYHYIO Be/JHYUHY KO3 (uiueHTa Ten-
JIOYCBOEHHSI UX YBEJHUYEHHEM CONpPOTHBJIEHHS TelJolleperaye OrpPaK-
IeHHUs. ¥YBeJudyeHHe CONPOTUBJIEHHUS TeIionepenaye orpaxaeHus npu
IPHMEHEHHH HOBBLIX MaJIOTEIIONPOBONHLIX MaTepHalOB OMNpaBHbl-
BAeTCA TAKXKE M 3KOHOMHUYECKH, TaK Kak HpH 3TOM IIOCTpOeuHas
CTOMMOCTb OlpaKJAeHHs YBEJHYHBAETCS HE3HAUYUTEJNbHO, a pacxoi
TOIJINBA HA OTOIVICHHE 3[AaHUH C TAKMMH OrpaKIeHHUSIMH 3HAYUTE/Ib-
HO cokpalnaercs. Teopus temnoycroiiunBoctu O. E. Braacosa noka-
3aJ1a OIIMOOYHOCTb OLEHKH TeNJOYCTOHYHMBOCTH OrpaxKAEHHH TOJbLKO
II0 BeJUYMHE HX TeNJOEMKOCTH, YTO TOPMO3HJO BHEIDEHHEe B CTPOH-
TeJbCTBO OO0JIeTYeHHBIX KOHCTPYKLUHMI HAPYKHBIX OTpaxkJIeHHH.

TennoycroiiuuBocTh NoMeuieHHd. Bonpoc o TEMIOYCTOHYHBOCTH
IOMeNleHHH, T. e. O KoJeOaHuu TeMIepaTyphl BO3AyXa B HUX, HA OC-
uoBe teopuu O. E. BiacoBa 6w paspaboran npod. JI. A. Cene-
HOBBIM,

®opmysa 1 pacyera aMIINTYIbl KOJIeGaHHsI TeMIIepaTyphl BO3-
AyXa B OTamiuBaeMoM nomeuenuu nonyueda JI. A. CemeHnoBblMm Ha
ocHoBaHMH cienyiouiero. O6osHauum uepes A; BeqTHUHHY aMIIHUTY-
JbL KosiebaHus TeMIepaTypel BO3fyXa B moMelueHud. [asa BHyTpen-
HeH IOBEPXHOCTH OJHOI0 M3 OTPaKJeHHH JaHHOr0 HNOMELIeHHST aM-
MJINTYa KoJeOaHHsl TemIOBOro NMoToKa A, NPOXONSALIEro yepes 3Ty
IIOBEPXHOCTh, OYHET:

Aq = Jmake " Jep>s (a)

raie gmarc — GB(tMch—fMaHC) — MadKCHMaJbHag BeJHUHHA TenJjo0BOrQ
OTOKA, NPOXOASAIIEro Yepe3 NOBePXHOCTh, B KKAA/M2-4; §cp= o (fp—
—Tp) — CPeHsIs BeJMYHHA TeIIOBOIO ITOTOKA, MPOXOIAIIEr0 yepes
MOBEPXHOCTh, B KKAA/M®-4; fyaxc — MAaKCHMaJbHAS TeMmepaTypa
BO3/lyXa B NMOMEUIEHHH B 2pad; Tyaxc — MAKCHMaJsbHas TeMIepaTypa
MOBEPXHOCTH B 2pad; ty N Ty — CpellHHe TeMIePaTyphl BO3AVXA U I10-
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BEPXHOCTH B  epad;  ag— KO3DPUUUEHT TemJOBOCHPUATHS B
Kkaa/m?-u-2pad.
[Toncraepaaq 3HaueHUSA Gyaxe U Jep B ypaBHeHue (a), MNOJYUHM:

4‘0 = Up (tmaxc - Z‘B) — Oy (Tmaxc — Ta) = Oy At — Og A‘L’ , (6)
rjie 441‘ — 4AMIJIHTV.1Ad KOJIeéaHHH TeMrIepaTypr HOBerHOCTH or-

paxienns.
N3 dopmvast (46) umMeem:

rie Yy — KO3((HUUHEHT TeNJoyCBOCHUSI BHYTPEeHHEH [OBEPXHOCTH
OrpazKAeHKS.

[ToncraBasis sHauenus A B ypaBHeHHe (0), NOJYUYHM:

A
Aq :aBAt__aB_q;
Y

pelas NOJYueHHOe VpaBHeHHe OTHOCHTeblo Ay, OyaeM HMeTb:

_ Ay ;
Aq - log+ 1/Yy . (52)

. l
OGoanaumn =B, Toraa ¢opmyaa (52) npumeTr BHI:
o+ 1/Y,

Ay=A,B. Beanunna B nocur HasBaHue Ko3(dHiHeHTa TENI0N0-
TJ1OLLEHNS TIOBEPXHOCTH OrpaKJAeHuss H  HMeeT Ppas3MepHOCTb
KKaa/m2-u-opad.

g Bcex moBepxHOCTell MAaHHOTO IIOMENleHHs, BKJAH04ag M IO-
BEPXHOCTH BHYTPEHHUX KOHCTPYKUHUH, OyaeM HMeTh:

AQ:EAqFB::AtZBFB, ()
rie Ay — aMIIHTyAa KojeOaHHsl TENJOBOrO MOTOKa, OTAaBaeMoro
OTONHTEAbLEBIN NPHOOPOM, B KKAA/4; Fy-— IOBEPXHOCTH OrpaKIeHHH
(no BHYTpenHemy obmepy) B m2.

Kpowme toro, Ag=mQ;, rne Q, — cpennss yacosas TemI00TLaua
OTOMITEJIbHOTO NMPHOOpA, paBHAs TENMJAONOTEPSM MAHHOTO MOMelle-
HUS, B KKQ.1/H.

[loncraBnas Boipaxkenne Ao B ypaBHeHHe (B), 6yaeM HMeTh:
mQ.=A4;XBFy, oTKyla OKOHYATENbHO IO YUUM:

_ mQ,
Ay = SBF. (53)

®opmyaa (53) moayuena 6e3 ydera caBura as mexiay xoaeba-
HUSIMH T€IJ1OBOTO MOTOKA H TeMIlepaTyphbl BO3JAYyXa U TeNJ0BOrO MO-
TOKa 1 TeMnepaTyp NOBEPXHOCTEH, OrpaxKAamIHX MoMellleHHe! .

! Yuer cmsura a3 npu onpeieseHHdn BedumuuHLl B Bneppuie xam B pabore
A. M. lliknoBepa «MeTon pacuera 37aHMIl HAa TemIOYyCTONYHBOCTb» H31. AKarl.
apx. CCCP, 1945, Tlpn nmomomu runepGoanueckux (GYHKUHII KOMIIEKCHOTO mepe-
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HccnepoBanue BaAUSHHS cABUTa (a3 Ha TemnJoNOroULeHHe Mo-
BepXHOCTeH nomenieHus, nposegentoe JI. A. CemeHOBbBIM, [0Ka3aJlo,
YTO CABUI (a3 yBeJHUYHBAET TENJIONOIJOIIeHHe. Jlis 0IHOPOIHBIX
orpaxKieHud npu Ko3QPuUueHTe TeNJIOyCBOEHHSI MaTepHaJ/a, MeHb-
meMm 2 kxkaa/m?-4-epad, NoBbllUeHYe TElJIONOIIOUCHHS OKAa3bIBAETCSA
menee 5%; npu  KoadHUHEHTe  TEeNJOYCBOEHHs,  OOJbLIEM
2 KKaa/m?-u-2epad, 310 nosoitienue gocruraer 9%. B caouerbix or-
paxJIeHHsX 3TO NOBBHILIEeHHEe MOXKeT ObiTh H OOabIIUM,. Ha ocHoBanuu
3THX uceaegoBanuil JI. A. CeMeHOBBIM K BeJHYHHe B NPIUHAT nonpa-
BOuHbIN KO3 uurent 1,08. Itor koa3puLHEHT He pacnpocTpaHsier-
Cl Ha HeTeIJIoOeMKHe Orpa:kaeHHs (Hanmpumep, okha). Boansguue
Ha TeNJ/OINOIJOlleHHe HeCcOoBNaJeHHs CIBUIoB (a3 oOTie.I1blbIX OrF-
paxIaeHud noMeuleHns He npesbiiaeTr 2%, a MoTOMy ero Moo He
YUHUTBHIBATb.

Qopmynoit (53) He YUHTBIBAIOTCS H TakHe (aKTOpbI:

1. OTk10HeHHe XapakKTepa TelJIOOTAAUH OTONHUTEIbHOIO NpHOO-
pa OT rapMOHHUYECKOro 3akoHa. MccienoBanue Bausinug HerapMoHny-
HOCTH TeIlJIOOT/Aa4H, IPOBeJeHHOe JsT TeNJOEeMKHX Iedell, T0KasaJo,
UTO NONPABOYHBIA KO3 GUIHEHT K BeiMunHe A; Ha Herap MOHHYHOCTb
TenyooTAaun cocrasasiet 0,95. st HeTensioOeMKHX Ieyel 1 mapoBo-
rC OTOIJIEHUS BJHsIHHEe HErapMOHHUYHOCTH OYAEeT 3HAuHTe.I1bHO 00Jb-
UM, 4eM AJIs TeNJIOeMKHX Neyed. B 3Tux ciayuadx BaHAHHE Herap-
MOHHYHOCTH YUHUTBIBAETCS BeJHYMHAMH KO3(h(HULHEeHTa HepaBHOMeE]-
HOCTH TeIJIOOTAAauu m, NpuBedeHHbIMH B Taba. 11.

2. Vsnyuenue oronutenapHoro npubopa. B dopmysae (53) B Bean-
yuHy (), BXOAHUT BCE TEIJO, BbIAESEMOEe OTOMHTEJbHLIM NPUHOOPON
KaK KOHBeKIIHeH, Tak H uajaydenneMm. Ha Bennuuny A, oxa3biBaer He-
MOCPeACTBEHHOE BJIHSIHHE TOJBKO TEIJ0, KOTOpOe OTIAaeTCs OTOIH-
TeJbHBIM NpHOOPOM KOHBEKLHeH BO3AYyXYy NOMelleHHsA. Jlyuucroe
TeNJ10, cocTaBasolee okoJo 50Y% Bcero temsaa, oTAaBaeMOro OTONH-
TeJIbHBIM NIpUOOpOM, Nepefaercss HENOCPEACTBEHHO IOBEPXHOCTAM,
OTpaHUYHBAIOLIUM AAaHHOE NOMeLleHHe, U NMPAMOrO BJIHAHHA HA KO-
JebaHUd TeMIlepaTypbl BO3AyXa B IOMelleHHH He oxaaeiBaeT. IIpo-
BenenHoe JI. A. CeMeHOBBIM HCCJAeLOBAHHE BJHAHHUA H3JIVUYEHHS OTO-
MUTEJbHOTO NpHOOpa Ha BedHuuHy A; IOKasajgo, UYTO OHO MOXKET
ObLITH YUTEHO BBeJeHHEeM K BeJanuuHe A; MONpaBOYHOTO KO3 dULHeH-
ta 0,8.

3. MeOnupoBka nomemenus. [ToBepxHocTs MeGedan, ¢ OIHON CTO-
POHBI, JOMOJHHUTENbHO MOTJIOHIAET HEKOTOPOe KOJHYECTBO TelJja, ¢
Jipyroit — Me0esib, PacCTaBJIEHHAsT Y CTEH, BLIK/IIOUAET 3T TOBEPXIIO-
CTH u3 00Llero TemnJoNOIVIOIIEeH s IIOMelleH s, 0COOeHHO 3TO OTHO-
CHTCSL K MSITKOH MeOesH, KO3(QQUIHEHT TemIOonorIoueHiia KoTopail
B MOXer okasaTbCsl 3HAYHTEJNbHO MeHblle KO3(p(hHIHEHTA TENJI0Mno-
TJIOUIEHUs] TOBEPXHOCTEH IOMELIEHHs, KOTOphle 3aroparKiiBaloTcs

meHHoro A. M. IllknoBep nosmyunsn xospduuuentsr B u Yy B BHIe KOMMTeKCHBIX
unces. OHaKO CI0KHOCTb PACUeTOB IO 3TOMY METOAY OTPaHHUMBACT HX mpaKTHYe-

ckoe mpuMeHeHHe. TOYHBIA pacueT aMIAMTYAbl KOJMeGANHA TeMnepaTvphl MOBepX-
goctu cM. [8, 34].
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mebeabio. i KujblXx NOMeUleHHH BJHSIHHE MeOGJHPOBKH MOXKHO He
VUHTBLIBATD.

4. briroBoe Temyno. Kpome Temna, oTaaBaeMoro OTOIJIEHHEM, B
KHJIBIX TOMeLIeHHsIX UMeeTCsl TEMJIO, BblAeJsseMoe JJbMHU, OCBelle-
HHeM, IIpH NpHroToBseHuH numu u np. [lo nauneim JI. A. CemeHoBa,
KOJ4eCcTBO OBLITOBOrO TeNnJda B XKHUJAbIX MOMENIEHHSX MOXKeT OBIThb
npuIsATO §6=>5 kxaa/m®-4, Cuutas BelaejeHNe GLITOBOIO TEIJa paB-
nomephnim, JI. A. CeMeHOB IpenJiaraer onpene/aTh HNONPABOUHBIH
K03(duIHeHT Ha OBITOBOE TEIJI0 K K03()(PHIHEHTY HepaBHOMEpPHO-
CTH TENJIC0TAAUN OTOIIEHHUSI 1O hopMyJie

q ta - tr’x

96+ 90 t, — 1)

riae ¢o — temtonorepu 1 u3 o6bema momemieHust B Kxas/m®-4-epad,
G5 — KOJIUYeCcTBO OBLITOBOro Temna Ha 1 m3 momelleHus B KKaa/m3-u;
{, — TeMIepaTypa HapyXHOrO BO3JyXa [Js pacdera OTOIVIEHHS.

Onnaxo Heo6XONMMO HMEThb B BHAY, UTO BbIAeJeHHe OBITOBOIO
Telllld He sBJsIeTCS paBHOMEPHBIM B TeueHHe CYTOK; B JHEBHLIE ya-
CBbl, KOT/la B MOMeELIeHHH HeT JIoJeH, BelJeseHHe ObITOBOro Temnja Oy-
ZieT OTCYTCTBOBATb, BeYepOM, HaoOOpPOT, OHO MOXKeT OBITb MakCH-
ManbHBIM. [losTOMy nmpu pacuerax koseOaHHA TeMIlepaTyphl BO3AyXa
B IIOMEUeHHH BbleseHHe OBITOBOTO TelJa B OTHENbHBIX CjAydasx
MOMKHC He Y4HTBbIBATh.

YunTbiBas H3J0XKEeHHble MNONpaBKH, TOJYYUM CYMMapHYIO II0-
(r)r%imé{y ¥ BedalunHe A,;, onpexnesnsieMod mo ¢opmyae (53):

,95:0,¢&

s 0,7. C sroit nonpaskoii popmyaa (53) npumer BuI:

. 0,7sz

S BF, (55)

t

Gopmyaa (55) npensoxena JI. A. CeMeHOBBIM [JisT ONpeeseHus
aMIIHTYAB K0Je0aHus TeMOepaTypbl Bo3AyXa B OTamJHBaeMOM NO-
MellleHHH.

ITpu pacuere A; no dopmyae (55) 419 OKOH M OCTEKJEHHBIX Ha-
PYXKHLIX ABepeil CJefyeT NPUHHMATh BeJUUYHHY B = I—}—(Ow’ roe K —

) 08

KO2(GULHEHT Ten/onepeaayn OKHa HJIH NBEPH B KkKailm?-4-2pad.

Jl:1s1 BHYTPEHHUX KOHCTPYKUHMH BesnuHHa Y, onpenensiercs, Kax
AJisl HAPYXKHBIX OTpa)KAeHuH, HO NPHHUMAETCS, YTO B CepejarHe Or-
paxpaenuit s=0. 15 necHMMeTPUUYHBIX OTpaykAeHHH HX CepeLHHOM
CUHTAEeTCA NGJIOBHHA NOKasaTeasd TelJIoBOH HHepUHH XD Bcero or-
paxKIaeHIist.

Mpumep 25. Onpenenutb aMIIHTYRY KosieGaHUsI TeMIEPaTypbl BO31yXa
B sCHI0M Kovnate {puc. 39) NpH Ne4HOM OTON/IEHUH H TONKE neud | pas B CyTKH.
Komnara pacnciokeHna Ha 2-M 3Tayke ABYX3TaKHOIO JoMa B Yde.

Hapyxuiie crenst — mutakobetonnsie Toqmuuoll 40 ca ¢ BHYTpeHHel H3Be-
CTKOBOH WiTYKatypxod B I cx. O6nemiublil Bec mwmako6erona y=1200 «e/x® Ko-



spduunenT TensonpoBoaHocTH A=0,45 Kkkaa/s-u-epad, Ko3POHUILKEHT TEnJIo-
ycBoeHuss §=>5,05 kxaa/m?-u-epad.

Hltykatypka umeer A=0,6 u s=7,05.

ComnporuB/eHue Tenysonepeapaue CTeHbl

0,01 0,4
R, =0,133 4+ — - —— 10,05 1,09 ¢pad.m2-u/xxa.i.
0 " 06 0,45—}— epaod M2y [kKa.i

Kosdbobunuent rennonepenaun crensl K= T 0,92.

Kos(@uuuent TenJoycBOeHHS BHYT- : S —
DeHHelf MOBEpPXUOCTH CTeHbl no  ¢op- W T L e s
myae (49) i pxz o 4,09

0,017.7,052 4 5,05 7 o T

= /s !
’ 14 0,017-5,05 - | ty=18° :
= 5,45 kraa [m%-u-2pad. | <! \
! \

Kosbduunedr  TenaonoraoueHus . \
NOBEPXHOCTH q 7 \

I ZI ’ 5
B — = 3,16- SSE!SSSSSS ey TISSS <
1,1 Z
7,5 5,45

Puc. 39. Tlnan xoMHatel (K NpUMepY

25). Buicora 3,2 &, nnomans 20 x?
YepilauHoe nepekpbiTHe — MO Aepe-

BSHHBIM 6asikaM co cCOOPHBIM LIHTOBLIM
HaKaToM M 3achinkoil muakoM. [TOTOJIOK M3 JHCTOBOH THICOBOW IUTYKaTypKH
C BO3IAYLIHOH NMPOCJIOHKON MOX Heil.

ComnpoTuB/ieHHe Tenjoneperaue nepekphHTHA Oyler:

CONPOTHBJ/IEHHE TEMNJOBOCIPUATHIO Rs=0,133

cyxasa mrykarypka 10 mm R,=0,01:0,2=0,05
BozaymHas npocaoiika 30 mm (mo taba. 8) Rp;=0,175
TepeBSIHHBIE HakaT 65 mm R3=0,065 : 0,15=0,433
rJIMHONeCcyanass cMmaska 15 mm R4=0,015: 0,6=0,025
u1akoBas 3aceinka 160 mam Rs=0,16:0,23=0,694

conporuByeHte temnoornave Ry=0,1

Conporusienne Tennonepenauve Ro=1,61

1

Koshdunuent rentonepenaun K =6l = 0,62.

OnpenessieM 10J0KeHHe CJI0S Pe3KHX KoJeOaHHH:
cyxasa wrykarypka D;=0,05.3,5=0,175;
Bo3AywHas npociaoika Dy==0;
Hakat D3;=0,433-3,6=1,56, crnenosate;1bHO, c/a0R peskux Kogaebanuii pacnosa-
raeTcs B TPeX NepPBBHIX CJAOAX NMepeKpPHITHS.

Onpenenennie Kos(@uuneHTa TENIOBOCTIPHATHS HauuuaeM ¢ BO3AYHIHON Npo-
CNONKHU:

0,175.0-- 3,6
Y2 + iy 2,2];
I +01175'3,6
0,05.3,52 - 2,21
Vo Yoo 100500 %%
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B = = 1,9.
1 |

_’__—.——
7,5 2,54

BHyTpetHue neperopoak# — iuncoonunouiibie (y=700 xe/m®u s==23 kxas/m*X
Xu-epad) rtomuunoid 90 ma. IlonosHHa TONIMUHBI TMepEropoikH HuMeer R=
=0,045:0,2=0,225 epad-»?-u/kxas. Tlpuuumasg B cepeluHe reperopoiku s=»92,
no popmyJse (49) monyunm:

0,225-32+ 0 1
B LTI + -z 2’02; B - = I ,6,
1+ 0,225.0 1 1
7,5 T 2,02
Mex 1y3TaKioe MepeKphITHe COCTOHT U3 CAeAYIOIIHX CJOCH!

0,038 B

noJs fepessiHHbIA 38 M R, = o015 =0,254, D;{=0,254.3,6=0,91

Bo3AyiuHas npocaoiika 40 mn R, = 0,22 D,=0 |
0,06

miak b0 Ry = 0.5 =0,24; D3=0,24+3,4=0,82
0,04

HaKar JepeBSHHEI 40 MM Ry = .15 =0,267, D,=0,267.3,6=0,96
0,02

wrykatypka 20 mm Ry = 045 =0,044, D5;=0,044.6,4=0,28

2D=2,97

YcinoBHas cepelnHa HepeKpeiTHS OyAeT B cjl10oe linakKa, sl Koroporo =
=(0,5 2D—D;=1,48—0,91=0,57, 1. e. Ha paccrosiHnu 42 MM OT CpaHHUBl erc
¢ Bo3mywHo# npocioiikofi. Ilpn Toammue 42 mm ciaofi mnaka OymeT HMeTh

R = 0,042 —0, 168,
0,25
[Ipunumast B NJOCKOCTH YCIOBHON cepefMHB HepeKpuTHa S==0, noayuum:
NOBepXHOCTh miiaka Yg == 0.168-3,4% - 0 = 1,94 kxaa[m2-u-2pao;
1-+0,168-0
HIJKHAS DOBEPXHOCTh nosa Y, = LT ;:2;‘1,94 == 1,37 kxan | m2-u2pao,

. ¥™0,254.3,62 -+ 1,37
noBepXHOCTh 1osa Yy = 11 0,254.1,37

1

= 3,47 kxan[m2-1u.2pao;

B = == 2,38.
1t
7,5 ' 3,47
OkHa — ¢ ABOHHBIM ocTekJeHHeM, K=223 xkkaa/m?-u-epad:
K
= -——— = 2,13.
1,08

Hus ¥dur pacueTHass Temmeparypa Hapy:KHOTO BO3AyXa HAJs pacuera LeH-
TpajabHOro oromrenus pasia —30°C. [as neyHoro OTOINEHHSI pacueTHas Tes:-
nepaTtypa HapyXHOTO BO3/lyXa OnpenendeTcs H3 YCJIOBUA ONHOH TOMKH B CYTKH
npn 2%/3 TemmeparypHoro mepenana MeAIV BHVTPEHHHM M HApYXUbIM BG3AYXOM,
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cuyuTas, uro npH Oonee HU3KIX TeMnepaTypax Tonka nedyd OyLeT NPOM3BOAHTHCH
2 pasa B CyTKU. V3 3TOro yCjaOBHfl NOJYUHM JUIl MEYHOTO OTONJIEHHS TeMmepa-
(')

TVDHbIIl Tepenaj paBHBIM: ;— (18430) ==32°C, oTKyna pacueTHas TeMmmepary-

pa HapyXHOro BO3AyXa [Js Ie4yHoro oTomjeHHs Oyner: 18°—32°=—14°C.
PacueT TeruionoTeph NMOMELIEHHs M TEIJIONOIVIOUIEHHSI €ro NOBEPXHOCTEeH pac-
noJiaraeM B pacueTHoH TabJuLe.

Pacuer tenjonorepb Pacuyer TensonorJolesHs

g
Orpaxaenns o F

-] < ’ -

K |F, » T \ga\e Q Yy B ;:2 BF g
0 ~
~a o m

Hapyxubsie crewsr . . . 10,92]28,9| 32 | 13 | 960 15,45|3,16{22,8| 72

OxHa .. .. .23 1]6 32 13 1500 — 12,13 6 12,8
o . . . . . . . | — | =1 —|— — 13,4712,38120 | 47,6
ITotonox . . . . .10.62120,7| 29 | — | 37212,54(1,9 {20 38
[Tepercponkun . . . | — | — | — | — — 12,02)1,6 |[28,8| 46
Q,=1832 2BF,=216,4

Pacuernsle temromorepn nomeuienus Q,=1832 kxaa/v. OHn moryt GbITEH
BO3MeIIeHbl NPH ToNKe | pas B CYTKH NeyH Telonpou3BoAuTeabHOCTLIO 1850 xkKaa/«
¢ K03((UINEHTOM HepaBHOMEDHOCTH TemsooTAaun m==0,55.

ITo dopmyne (55) ammaurTyna xoseCaHug TeMnepaTyphl BO31yXa B KOMHarte
Oyner:

0,7.0,55-1832
A= =3,2°C,
216,4
7. €. ToJbKO Ha 0,2° BbIllle THTHEHHUCCKONH HOPMBI ',

Jns onpefesnenuss aMnJAUTYyAbl KoJeGaHHS TeMmepaTypbl Ha BHYTPEHHeHd no-
BEDXHOCTH HApYXKHBIX CTeH HalijgeM npeaBapHTeabHo no ¢dopmyrae (52) ammiu-
TYLy KoseGaHWsi TENJOBOTO NOTOKAa Ag, TPOXOAMINETO Yepea 3Ty NOBEPXHOCTb:
Ag=A,B=32-3,16=10,1 kkas/m?-u,

Ha ocnosanuu dopmyast (46) noayunm:

ITpn TeMnepatype HapyxHoro Bo3nyxa —14°C u orcyTcrBun KoneBaHus Ten-
00T a4l CHCTeMON OTOIJIEHHs TeMIepaTypa BHYTpPeHHell MOBEPXHOCTH HAPYXKHHIX

cTen Gnia Gbl Tp= 18— 0,133=14,1°C. Ilpu neuHoM oTOmJNEHUH 3TA TEMIE-

1,09
parypa 6yleT NOHHKATLCA N0 Tmun=14,1-—1,9=12,2° C u noswimmarscg no 16°C.

[Ipu Tonke nedeil 2 pasa B CyTKM M NPH HU3KHUX TeMIlepaTypax
HapyXHOTO Bo3fyxa Beanunua A, O6ylder Bcerna MeHblle, YeM IPH

I Pacuer s roMiuiekcHblX gucaax no dMeroay A. M. IlIkaoBepa 1ma paunoro
npumepa aaetr A:,=33°C, 1. e. TOUHMI pacyeT TeNJONOIJIOLEHHUSI 11OBEPXHOCTEN,
orpaXKAalomuX rnoMenieHre, nopelcua A, toavko Ha 0,1°, MakcumyMm TeMmmepaTyphl
BO31yXa B MOMelleHHH OVJeT 3ama3fblpaTh NPOTHB MAKCHMyMa TeNTOOTAAuM Meun
na 255 u.
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TONKe | pas B CyTKH H IIPH PA3HOCTH TeMIEPATyp BHYTPEHHErO u Ha-
PY2XHOrO BO34yXa, paBHOH %/3 0T MAKCHMaJbHOIl, TaK KaK HPH 3TOM
TEIJIONOTEPH BO3PaCTAIOT B MEHbLIEH CTeNleHH, yeM YMeHbIIAeTcs Be-
JHYHHA M H YBEJHUUBAIOTCS 3HAUEHHS Yy MOBEPXHOCTEL NOMEIleHHS.
ITosTOMy mnpoBepky Tema0yCTONUHMBOCTH TOMEIleHHH HeoGX0InMOo
NPOU3BOJAUTL [IPH TOMKe Meuu | pa3 B CYTKH.

5. BO3AEXCTBME COJNHEYHOMN PAAMALIUMU

Temnepartypa BO3ayXa B 3JaHHH IPH HELOCTATOUHOH 3aLLUTE OT
BO3/J1€HCTBHSA COJHEYHOH paAuauH{d MOIXKET IOBBICHTLCS HACTOJbLKO,
uTO KOMQOpPTHBEIE yca0BHA Oyayt HapyweHnbl. OcobGeHHO 60blIOR
sHadeHHue y4YeT COJTHeYHOH pajuauud UMeeT B IOXKHBIX paloHax A4
3/1aHHH C JEerKHMHU HapYXKHBIMHU Orpa)KaeHusAMHU. Takue KOHCTPYKUHH
o0i1anarT MaJJdol TeNJoyCTOHYMBOCTBIO B NTO3TOMY IepefaloT B 3ja-
nue 60JibllIOe KOJHUECTBO COJIHEYHOro rtemsaa. HabawoneHus, npose-
nekubic b. @. BacusnpeBplM B JieTHee BpeMsi B TalukeHTe, [10Ka3aJH,
yTo B COOPDHOM JOMe C JIETKMMH KOHCTPYKUHMSIMH Hapy:KHBIX CTEeH H
yepJayHoro MepeKphITUA TeMIlepaTypa BO3JAyXa HOBBIIAJACH 10
40° C, T. e. NOMENIEHHUS HEJONYCTUMO NeperpeBanuch. B To ke BpeMs
B IOMe C CaMaHHLIMH CTeHaMi Takoro meperpesa He Oblio. Takum
00pa3ou, IpH NPOEKTHPOBAHNH HAPYXKHBIX OIpaxKAeHHH 3JaHUH I/
I03KHBIX palOHOB HEOOXOAMMO YYUTBIBATL TEIJIOTEXHHYECKHH PeXHM
OTPAXKAEHUH HE TOJBKO /5 3UMHHUX YCJIOBHH, HO W AJ5 JETHHX Ipi
BO3JEHCTBUU HA HUX COJIHEYHOH pajHalluH.

IHTeHCHBHOCTD COJIHEUHOH paauanuyd H3MepseTcs KOJHUEeCTBOM
KaJOpHUH TemJa, NpHUXOAALHXCH Ha | m? moBepXxHOCTH B | u
(kxaa/m?-4)*. ConHeuHast paguanusi MO¥XKeT ObITb NPAMOH U pacce-
STHHOM: NpsiMasl COJIHeYyHas pajuauus — IpU HeloCPeICTBEeHHOM OcC-
BeleHHH IIOBEPXHOCTHU COJIHEUHBIMHU Jy4yaMH; pacceslHas paauamis
eCThb CJEICTBHE OTpaxKeHHUsi NPSIMOH paAualuu OT 3€MJIH, 3JaHHH,
JepeBbeB M Np., a TakXkKe PACCesHHS pajuauuu armocdepoil u 06-
JakaMmd. PaccesnHasa paauauus TeMm OoJblle, ueM MeHbIIe IPo-
3payHoCTb aTMocdepsl H ueM GoJiblie 061aYHOCTb. Bennuanuna nin un-
TEHCHBHOCTb COJIHEUHOH pajuaunuyd 3aBHCHT OT BBICOTHI COJIHIIA Han
TODU3OHTOM, MPO3PAYHOCTH aTMOC(ephl, 00JaYHOCTH H yrja Imaje-
HHUST COJIHEYHBIX JIyyel Ha MOBEPXHOCTD.

BbicoTa cosiHI@ H3MepSIeTCsl YIJIOM HaKJAOHA COJNHEYHBIX Jyuei
110 OTHOLIEHHIO K F'OPU30OHTAJNbLHON MOBEPXHOCTH. BricoTa cosHIa Me-
HsleTCs B TeueHHe CYTOK, UMes HauboJiblilee 3HAyeHHEe B MOJIAECHL.
Kpowme TOro, BHICOTA COJIHIA H3MEHSIeTCS B 3aBUCHMOCTH OT BPEMEHH
roga H ot reorpauueckoil mupoThl MECTHOCTH.

[Tpospaunoctb atMocgepsl onpenensiercs KO3QQPUIHEHTOM NMpo3-
['4YHOCTH, TIOKAa3bIBAIOLMM KOJHUYECTBO COJMHEUHOH palHaluH (B 1O-

* B Qusnke ¥ B aKTHHOMETDPHHU COMHeuHas pajMallls H3MepPsieTCs B rpaMM-Ka-
JOpHAX Ha | ¢m? B MMHYTY, MOSTOMY /15 1ePeBOAa BCAHUIN COHCUNON paliaiti,
JlaBaeMblX B AKTUHOMETPHH, HA NPHUHATOE H3MepeHUe HeoOXOMHMO HX VBeJHUHBATL
B 600 pas.
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JS1X eLUHHUDBL), NpoLlleaniell CKBO3b aTMochepy B TaHHOM €€ COCTOs-
HUH.

ITpospaunocTb aTMocdeps! 3aBUCHT OT KOJHUECTBA B BO3AVXE BO-
Js1HOro mapa ¥ nblid. OOBIYHO KO3((PHUIUHEHT NPO3PaYHOCTH NPHHIL-
MaeTcsl paBHBIM: JJg OOJbIIUX IOPOLOB H NPOMBIUIJIEHHBIX IIEHT-
poB—0,7; A1S TOPHBIX PAHOHOB M KYpPOPTHBIX MecTHocted — 0,8.

O6/ayHOCTb NOHMXKAET JelcTBHe CyMMapHOH (IpsIMOH M pacce-
SIHHOM) paznMalllH, IO3TOMY B pacyeTax BO3JEHCTBHs COJIHEYHOH pa-
auauuu oObIYHO NpUHHMaeTcst 6e300saunoe He6O.

Yewm 6Goabiie (HO He Hosee 90°) yroJs majeHHst COMHEUHBIX Jyueil
K TIOBEPXHOCTH, TeM OoJiblliee KOJHYECTBO COJNHEYHOH panuauuu Ov-
IeT IPUXOIUTHCS Ha 3Ty noBepxHocTb. Hanboabliee xoauuecTBo co.1-
HeYHOH paiualuy NPUXOAUTCS Ha HMOBEPXHOCTb, MEPIEHIUKYISIPHVIO
HanpaBJeHUIO COJMHEUHBIX Jyuell, HAUMeHblllee KOMHUeCTBO — Ha Bep-
TIIKAJbHbIEe NTOBEPXHOCTH, ODPUEHTHPOBAHHbIE HA CEBEP.

JlaHHble O KOJHYECTBE COJHEYHOH pajually B JETHHH NepHoI,
najawpied Ha pa3anyHO OPUEHTHPOBAHHbIE NIOBEPXHOCTH, MPHBEIEeHbI
B TabJ. 12.

Ta6auuwa 12

KosiuyecTBo CyMMAapHOil COJIHEUHOH pajguauud (NPSMOH U paccesHHOI)
B KKQa/M?-y B MIoHe mpu Oe300JayHoM Hebe, najsawoineii Ha Pa3JHYHO
OPHEHTHPOBAHHbIE MOBEPXHOCTH

leorpaduueckasi unipora » 2pad

IloBepxHOCTH M HX OpHEHTa- l Odo3sna-

IIUs N0 CTpaHaM CBeTa ‘ qemi’e 35 ‘ 40 45 l 50 55 ! 60
['opusoHranbHas Cep 297 | 297 | 296 | 296 | 295 | 295
Quiake 835 | 813 | 774 | 759 | 720 | 675

Beprukanbhas (roxHas) Qcp 30 68 87 105 | 120 | 142
Quaxc 210 | 266 | 325 | 385 | 440 | 488

Bepruka/ibHble (BOCTOU- Qcp 120 | 130 | 138 | 145 | 152 | 16
Hasl W 3amajHas): Quaxe 560 563 570 | 580 590 59
BOCTOYHAS Z 8 8 8 8 7 7
3anajnHas | Z 16 16 16 16 17 17
BepTukanbHas ceBepHas Qep 45 47 50 52 o6 62
Quraxc 173 | 178 | 182 | 190 | 205 | 223

Z 7ul7,6nl18 6ul8 6ul8 6ul8 5ull

ITpumMedanue. [N ropH3OHTAIbHBIX NOBEPXHOCTEH H BePTHKAJIbHBLIX, OOpallleHLIX 4
tor, Z=12 4, Ta6auna cocraBjeda no ganubiM CHull II-A.6-69.

IlelicTBue paccessHHOH pafHalHH J0JKHO YUHTBIBATBHCS HDH 06-
naunoMm HeGe!. Ilpu 1009%-Ho#t obmaunocty mpsMas paaMallis o1-

! Tlpu scHom HeGe KOJNMUECTBO PACCESIHHON panMAlUM HEBeJHKO H A TOpH-
30HTA/IbHOII [TOBEPXHOCTH cocTap/seT oKoao 15% cymmapHo#t paauauuu. as Bep-
THKAJIbHLIX TOBEPXHOCTEH pacCesiHHas painanus COCTaB/AsgeT okoao 50% mpuxo-
nAIeNncs Ha ropu30HTAAbHYIO TIOBEPXHOCTD.
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CYTCTBY€eT, @ KOJHUECTBO PACCEsSHHOHN pajHalllii 3HAYHTENbHO MEHD-
e KOJMYecTBa NpsiMoil paauainu npu GezolbiauHoM Heoe.

TenJio oT ZeHCTBHA COJHEUHON pajHalny, Nnajgarollled Ha MOoBepX-
HOCTb OTpaeHHs, YaCTHYHO NOIJIOWAETCs OTpaXIACHHEM, 8 1aCTHY-
HO OTpakaercs OT MoBepXHOCTH. KosnuecTBo Tem/a COJHEUHON pa-
Avaluy, NoronlaeMoe OBepPXHOCTbIO MaTepHaJa, OnpeiessieTcs Ko-
5 ULIHEHTOM OIJIOLIEHHs COJHEYHOH pauannn p. SHaUeHHs STHX
K03 (PHIMEHTOB A5 HEKOTOPBIX MaTepHa/0B NpUBeLeHE! B TAO. I3.

Tabauuwa 13

KoadHuueHT noraomenns Tenja COJHEYHONR pafHaLnK

|
Ko3ddu- i Koaddwu -
Marepuann u“es)?p ," MarepuaJibt LHEHT P
[
I
Kposeronoie 1 Crenosvie
il )
AMIOMHHUEA OKHC/IEHHBIH . 0,52 | Beron HeoxpallleHHbil . . . 0,65
AcbecTolleMEHTHbIE JIHCTBl . 0,65 1? To xe, OKPaIUCHHLI CBETIOH 3
Achanpr . . . . . . . 0,8 | xpackoil . . . . . . . 0,35
! o
Cranp KpOBeJbHas  OLHHKO- | T'pauur xpacuosarbii . . .| 0,55
BaHHad 0,64 | Jdepeso Hekpameroe . . . 0.6
|l o
To e, OKpallleHHas B 3eJe- | VsBecTHSIK CBETABI . . . . 0,35
HHIM BT . . . . . . . 0,6 . Kepamuka 006NHILIOBOYHAA
To Xe, oKpallleHHas B TeM- CCBETJAS .. . . o e 0,45
HO-KpacHuiff user . . . .| 0,75 Kupnnu rauHsib 0ObIKHO-
PyGepousn oGuikHoBeHnntn .| 0,9 geHnbit . . . . . . . .| 0,7
To ke, €O CIIOAAHOA nOCHIN- Kupnua cuiukatasii  Geawiit| 0,6
kox . . . . . . . . 0,75 Mpamop Geawmfi . . . . .| 0,35
Tomw . . . . . . . . .1 085 Uitykarypxa cseraas . . .| 0,4
Yepenuua TteMHO-KpacHas 0,6

Hop BansiHMeM coJiHeuHOH pafHallik TeMIepaTypa HapyKHOI
MOBEPXHOCTH OrpazKJAeHusl IOBbILIaeTcs, BCAEACTBHe yero ¢ NOBepx-
HOCTH NPOMCXOJAUT OTHAaua Tellid KOHBeKUHel OKPYXKaloleMy BO3AYXY
M H3JyuYeHHeM B OKpy:Kalollywo cpely. s pacueToB BCe 3TH Ten-
JIOBbIe BO3JEHCTBUS Ha OrpaxkJeHHWe MOTYT ObIThb 2aMeHeHbl JAeHcCT-
BHEM YCJAOBHOH HapyxHOH TeMmnepatypsl Bozayxa. A. M. IIkaose-
pOM TPEAJIOKEHO 3Ty YCJOBHYIO TeMIepaTypy onpeneistb no ¢op-
MVJie
tC'\‘M - tH + pra,l, (56)

Un

rie iy — TeMIepaTtypa HapyxKHOTO BO3AyXa B 2pao. i'%‘lai‘——axan-
H

BaJIeHTHAsl TEMIlepaTypa COJHeuHOro 06ayueHusl; Qpag — KOJHUUECTBO
COMIHEUHOH pafHanuy, nanamwlledl Ha NOBEepPXHOCTb, B KKaa/m2-4:
oy — K03pPUIHEHT TeNJOoOTZAauyd HapVKHOHN  IIOBEepPXHOCTH B
xkanrm®-u-2pao. A

Kosne6anus coHeUHOH pajfvaluy SABJAAITCS NEPHOAUYECKHMHU
MEePHOAOM, paBKbIM 24 4, U NS FODH30HTAJNbHON NOBEPXHOCTH OJIH3-
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KM K TapMOHHYEeCKHM KoJjeOanusM, AMOIUTYAa KoJeGaHH COJHEY-
HOH pajuaudn MOXKeT ObITb ONpeleseHa KaK PasHOCTb MaKCHMaJb-
HOH BEJIMYUHLI pafHauMy U CpefHell 3a CyTKHY, T. e. Ap= Quaxc—Wcp-

Bennuuunl Qcp U Qmaxc NPHBEIEHH B Tabs. 12, AMmiauTtyna xoJe-
0aHHs COJHEUHOH pajAualuK MOxKeT ObITh 3aMeHeHa aMIIUTYIOH K-
BHBAJIEHTHOIl TeMIepaTyphbl COJAHEUYHOTo O0JydYeHHsl, oIllpeAesseMoll
no ¢popmye

Ay = !L@mis_:@ , (57)

TemnepaTtypa Hapy:KHOTO BO31yXa TakKe HCIOBITbIBAaeT koJgaeba-
HHS C IIepHOAOM B 24 u u aMnauTyao# A;. MakcuMyM temieparypbl
Hapy:XHOTO Bo3ayXxa HabJonaeTcs 0K0J0 15 4, a MAKCHMYM COJIHEU-
HOH pafHalMH 3aBUCUT OT OPHUEHTAUUU OTPaxKIeHHs IO OTHOLIEHHIO
K CTpaHaMm CBeTa, T. €. B 00LeM 3TH MAaKCUMyMbl MOI'VT He COBIACTh.
[Tonnasi amnautyna xkone6aHus yCJAOBHOH HapY:KHOHM TeMIIepaTypHl
onpejensiercsa no gopmyJe

AcyM = (Aaxa -+ At) iP, (58)

rae A, — aMnauTyna KojeGaHusi TeMOepaTyphl HapyKHOro Bo3ayxal;
P — K03PDHULHEHT, YUNTHIBAIOWIMH HeCcOBMANeHNe MaKCHMYMOB Qpax
H ¢y
3HaueHus Ko03¢ppUIHeHTa | B 3aBUCUMOCTH OT pa3JIn4lsi BpEMEHH
MaKCUMYMOB pajHallld H TeMIepaTypbl U OTHOLIEHHS aMILIHTYA
npuBegeHs B Taba. 14, cocraBiaendoin A. M. llIkmtoBepom 2.
Tabnuma 14
3Hauenns Koapduuuenta P B dopmyae {58)

OrHomme- i Kosdduurent P npu pasHOCTH BPEMEHH MaKCHMYMOB QpalI H tH B 4acax

By | | _ |

Ast/At i ! 2 3 4 5 6 7 8 9 10
1 0,99 10,9 |0,92 0,87 10,790,711 0,61 | 0,5 | 0,38 0,26
2 0,99 0,97 0,93 0,880,821 0,75] 0,66 | 0,57 | 0,49 | 0,41
3 0,99 10,97)0,940,9 |0,80,79|0,73|0,66| 0,6 | 0,55
5 i 0,98 10,9 | 0,93 0,8 0,8 | 0,81 |0,76 | 0,73 | 0,69

H7s YepradHBIX MEPEKPBITHH H COBMEUIEHHBIX MOKPBITHI ¢ BOa-
AYUIHOM MPCCJIOMKOH, BEHTHINPYEMOil HADYKHBIM BO31YXOM, A IITi-

' JlagHble O CYTOUYHBIX aMIMIUTYA4X KOJeGaHus TEMIIepaTyphl BO3AYXa IpUBe-
Aenst 8 CHull 11-A.6-62. TIpu NOAL30BAHMH STHMH TAHHBIMM HeOGXOMHMO yuecTs,
4TO B METEOPO.JIOrHH aMIIHTYAOH CUHTAETCSl NOJHAS pPA3HOCTh MAKCHMAJILHON H
MHHHMAaJIbHOU TeMmeparyp, nostoMy A, Gyner paBHO NOJOBHHE 3HAYElHil npuse-
nennbix B CHull

2A. M. llkanosep. Tenmorexunueckui pacuycTt HApYKHBIX OrPameHHHd B
0XKHbIX panoHaX. «CTpouTenbHas NpoMuILTeHOCTbY. 1951, Ne 3.
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?

TyAa Kosnebanus cymMMapHoii Temneparypul A, 11a depliaxe Hin B
BEHTHJHPYEMOH NpPOC/0HKe TOKPBLITHA ONPELENAeTCss N0 (hopMy.ae

;o A (LN s

N 0.58Y ey (58a)
rie Acyw— aMILINTYAa KoJeOaHHs CyMMapHOH HapyKHOH TeMilepa-
TYpbl, onpefeasiemas 1o gopmynae (58); Ypep — KO3 QuuUMEHT Ten-
JOVCBOEHHSI BepXHEH IIOBEePXHOCTH YepHavyHOro IIePEKPLITHS HJH
HH2KHEH MOBEPXHOCTH BO3AYLIHON NPOCTIOHKH BEHTHJIHPYEMOTO IO-
KPBITHS; p— KO3(DOHUIUEHT BAHSHHS BEHTHJAHPOBAHUS, KOTOPBIH MO-
KHO NPUHHMATb: JJsi YepAayHblX NepekpbiTHi — 0,8; 111 BEeHTHIH-
pyeMbiX MOKpPBITHEH — 0,95.

[Tpu atom pacuer saTyxaHus TeMIlepaTypHBIX KoJjebaHHi B BeH-
THJAMPYEMOM IOKDBITHH JAesjaercs TOJILKO JJs 4acTH €ro, pacno.io-
“KEeHHOU HHKe BO3LYLIHOH IIPOCIOHKH.

Kone6anusi cyMMapHOH TemiepaTypbl HAapy:KHOIO BO3AyXa 3a-
TYXalT B OrpaxKJAeHUH U He3HAUUTeJbHO OTPaxKaloTcs Ha ero BHYT-
penHeill noBepxHoctH. OneHKa BO31elCTBUS COMHEUHOHN pajuanuy Ha
orpazkJeHue CBOAUTCS K ONpejaedeHHI0 aMIUIMTYAbl KO.JeCaHHus TeM-
rmepaTypbl Ha ero BHYTpPeHHEH HOBEPXHOCTH HJH K pacuery saryxa-
HHS TEMIIEPATYPHBIX KoJeOaHuil B OrpaxaeHuH.

Bomnpoc o pacuere 3aTyxaHuii TeMIepaTypHbIX KoJeOaHHH BO3MAY-
Xa B HapyxKHOM OrpazKAeHHH IosHocTbio paspeied A. M. llknaose-
poM. Hcmonbays nns sroro runepOonnueckie (QYHKIMH KOMILIEKC-
HOT'O NEePEMEHHOTr0, OH MOJIYYHJ TOYHOE pelleHHe 3aJaul O BeJUUHHE
3aTyxaHus TeMIepaTypHbIX KoJeOaHHH B OrpaKIeHWH H B OTHENb-
HbIX €T0 CJI0fIX, a TaK¥kKe 0 caBure gas kojebaHul B OT/JEJbHBIX CJIO-
ax. [IpoBoast Bech pacueT B KOMIJIEKCHBIX UHCJAAX, MOJVUHM BEJHUH-
HY 3aTyXaHHsa KoJe6aHHH Kak MOAYJb KOMIJIEKCHOTO YHCJIA, & CABUT
a3 xak ero aprymeHt. SBasigcb 0€3yCJOBHO TOYHBLIM, 3TOT METO1
He NOJYYHUJ LIHPOKOTO NPAaKTHUECKOI'o NPHUMEHEHHS BCJAECTBHE ero
caoxkHocTH. Hag nmpaxtuueckux pacueton A. M. llkioBepom [34]
npeaJiokeHa ciaeaymouas (opmyaa, Aawllasgd BeJIHYHHY 3aTyXaHHs
TeMIepaTypHbIX KoJeOaHUH HapyKHOro BO3AyXa B To.Jile Ja1060ro
MHOTOCJIOHMHOTO OTPaXK IeHHS:

3D
N = 0’9 BVQ— (83 -+ otg) (S Y1) (s3+Y,). . . (sy -+ ¥Yina1) ' ay +Y, ’ (59)
(Sl _:”' Yl) (82 'JI" YQ) (33 - Y3)- - '(Sn “f' er) Uy

rae v — 4HCJ0, NoKa3bBalollee, BO CKOJMbKO pa3 aMIJHTVAa KoJgeda-
HHUS TeMIlepaTypbl BHYTPEHHEH IMOBEPXHOCTH MeHbIIE aMILIHTY1bl
KosieDaHHs TeMmIepaTyphl Hapy:KHOTO Bo3ayxa; 2D — nokasaTtefb
TENJIOBOH HHEpPUHWH BCEro orpaxKiaeHusi; S — KO3(PGUUHEHTbl TernJo-
VCBOEHHSI MATEPHAJIOB OT/Ie1bHBIX CJ10€B; Y — KO3 PHUIHEHTHI TeII0-
VCBOEHHS] HAPYKHBIX MOBEPXHOCTEH OTAENbHBIX CJ0€B OrpaKIAeHHs B
kKaa/m?-u.epad; ap — K03 (PULNEHT TEMJOOTALAYH Y BHyTpeHHeH no-
BEPXHOCTH; oy — KO3(P(HUIHEHT TeIJIOOTAaUH Y HapYXKHOH MOBEpX-
HOCTH.
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Koadduuuenur 0,9 B popmyse (59) npakTHUeCKH AOBOIUT PE3Yilb-
TaTbl NPUONHAKEHHOIO pacueTa A0 TOYHOTO pelleHks.

[Tpu pacuete mo ¢opmyse (59) HyMepals CJ0OeB BeleTCHd OT
BHYTPpEHHEH NOBEPXHOCTH K HAPYKHOI (NPOTHB ABHZKEHHS TEITOBOI
BOJIHBI), T. €. MIepPBLIM SIBJISIETCH CJIOH, NpHJIeralOMUA K BHyTpeHHel
MOBEPXHOCTH OTpaK/I€HHUs, a 1-M CJI0eM -— CJIOH, NMpUJeralolluil K Ha-
PYXKHOH MOBepXHOCTH. Ko3(UIHEeHT TenJ0VCBOEHHST HapVKHBIX
TOBEPXHOCTEH CJIOEB ONpPENeNsIOTC MNocaen0oBaTe bHO, HauHHas
nepsoro, no gopmyaam (49), npuduem ecau peanunHa D xKakoro-1160
€109 OKazKercs OoJsblile eAHHHLBI, TO nas Hero Y=s. [locaenHu

, =qy %+ Ya , ,
MHOZKHTEJIb GOpMYJbl (59) ————— 1naer BeHYHHY 3aTVXaHHA MIpH

Oy
nepexo/ie BOJHBI OT HApPY!KHOTO BO3AYXa K HAapPYXKHOH NOBEPXHOCTH
orpaxIcHUs.

Pacuer 3aTyxaHug TeMnepaTypHBIX KOJeOaHWil B OrpaxkAeHHH C
BO3IVIIHLIME MPOCJOHKAMU BefeTcs Takxke no dopmyae (59), nas
Bo3nyxa npuHumaercs s=0. Gopmyaa (59) naer BeIHUUHY NOJHOTO
3aTYXaHHA TeMIepaTypHbIX KoJeOaHHH B OrpaxIeHHH. BeauuuHb
3aTyXaHUH KoJeOaHWil B OTAEJbHBIX CJAOSX ONpelenstorcs no op:

MyJaM:

D,
Y 8 4o *
B 1-n c0e v, = 0,95¢" * L TZF
sy + Y,
D
Y sy Y
O 2-M cJ0e v, = & © 21 T L
S+ Y,
Dfl
7o S Y n—1
B NocaeNHeM cioe v, = 0,95¢7% St Y=l .
Snlj'- Y,
o X
Y HapyKHOM MOBEPXHOCTH Vy = Zut o
Qy
ITonHoe 3aTyxaHue BO BCeM OTpaxKAEHHH: V=V[Vs. . VnVx.

MMesa BeInuuHy v, aMIVIUTVAY KOJeOaHus TeMHepaTypr Ha BHYT-
peHHell IOBEPXHOCTH OrPaKIeHUs MOXKHO BBIYMCIHTH 10 (opMy.Ie
Ay
AB-H - )

v

rae An=Acynw — CyMMapHasi aMIJIMTYyda KoJeGaHus TeMIepaTyphl
HapyKHOTO BO31yXa.

MaxcnmasipHOe KOJHUECTBO TemlJa, OTAaBaeMOro BHYTPEHHEH I0-
BEPXHOCTBIO OTPaXKIEHUA BHYTPEHHEMY BO3AYXy B Pe3yJbTaTe BO3-
NEHCTBUSA COMHEYHOH palHalMu:

Qroe = &, A, KKQLIMP -4, (60)

MaK#

3anasjbiBaHue TeMNepaTYpHLIX KoJeGaHuil Ha BHyTpeHHeil Mo-
BEPXHOCTH OTpaKACHHSI MO CPABHEHHMIO C KOJNeGaHUAMH HapyKHON

137



Temunepartypbl (CABHI (a3 kosneOanHi) & B 4 onpeneasdercs no ¢op-
MyJe

1 5 Y. \
E = = (40,5 2D — arctg %5 ~— - arctg i ) , (61)
) %p =+ Y Ve Yo+ oy ] 2
rne Yen— KO3G(HIUEHT TEeNJOYyCBOEHHS BHYTPeHHEH ITOBEPXHOCTH
OrpaKIeHus [pH HanpaBJEeHUH BOJHBl HU3HYTPU HAPYXKY; Yun— KO-

SQOURMEHT TEIVIOYCBOEHHS HADYXKHOH IMOBEPXHOCTH  OrpaxKAeHus
IpY HaNpaBJIeHHH BOJHbBl CHADYXKH BHYTPb.

B dopmyne (61) Bennuunn arctg Gepyrea B rpaaycax (He B pa-
qHaHax).

[Tpumep 26. Onpenenutb aMmaHTYLY KoJeOaHHs TeMIEpaTyphbl [OA JeHCTBH-
&M COJIHEUHOH pajnaluuy Ha BHYTPeHHEH NOBEPXHOCTH HapYXHOM CTEHBl, TpHBe-
Aequnolt B npuMepe 5. CTeHa OpHeHTHPoOBaHa Ha 3anaj. 3JaHHe pACIOJOXKeHO
B Mockosckoil obaactu (p==55°).

[To ta6a. 12 nas sanagHoft crenwbl Ha wmpore 55° umeeM: Quaxe—Qcp=
=590—152=438 kxaa/m?-u u Z=17 u.

Hapy:xHpiit (pakTypHbifi ciaoli crenbl (6eToH) uMeeT Kos3hhuilueHT nOrIoLIe:
qug cosHeuHoi papmaumu p==0,65 (rabx. 13). IlpumeMm ox=15 xxas/u?-u4-epac
{cnabblil BETEp).

Ilo dopmyne (D7) nonyunM:

0365’438
Aama: — = 19°C.
15
, 19,3

flo CHuIT 11-A.6-62 nns Mocksrt npu acHom nebe A;=——=9,6°C. Bpems

, Aswn 19
MAakKCHMyMa TeMnepaTypbl HapyXkHoro Bo3ayxa Z' =15 u, Y =2 n

43t ’

Z—Z'=17—15=2 u. Tlo 1aba. 14 ¢=0,97. ITo dopmyae (58 noayunm: Acyn=
= (1949,6) 0,97=27,7°C.

ITo nanHeIM npuMepoB 5 H 23 MOAyu¥M /ST KaXKIOTO M3 CJOEB CTEHBl Clie-
LyHOILHe BeJHYHHbl HX TOKaslaTeJedl TemaoBoil wHepuuu D:

BHYTPeHHHUH QAaKTYPHBIH COH Dy=0,057-13,5=0,7
1eMeHTHbIH GUOPOJUT Dy==0577-244=1 41
MUHepaJIoBaTHbIE TJIHTHI D3=0,917-0,75=0,69
HapyXHbfl hakTYpHBIH cyof D;==0,029-13,5="0,39
SD=326

Boiyucasem KosphuUHMEHTH TENJOYCBOSHHS HADYXKHbBIX HOBEPXHOCTEH CJOEB
CTeHbl HayuHas ¢ 1-ro, T. e. BHyTpeHHero GakTypHoro cjaos:

0,057-13,52 47,5
T 1 40,057.7,5
Yy=15,==2,44, T2k Kagk D, > |;
Y= 0.917:0,75% 2,44 _ 0,91 — no gopmyJe (496);
[ 40,9172, 44 : ’
0,029.13,52 + 0,91

Y, =Y, .= —6,03 —
¢ TRn = TT0,029.40, 91 3 —rno Qopmyde (496),

[\

=]

,556 — no gopmy.re (498);
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3aTyxanue TeMnepaTypHbIX KogeGaHuii B cTreHe no dopmydae (99):
3,26
v=10,9"V

(13,5 -~ 7,5) (2,44 — 12,55) (0,75 -- 2,44) (13,5 - 0,91}
(13,5 - 12,55) (2,44 — 2,44) (0,75 = 0,91) (13,5 -+ 6,03}
154 6,03

15

=0,9.10,07.3,65-1,4 = 46,5,

T. €. Ha BHYTpeHHell MOBEPXHOCTH CTeHH Kojefanus TeMneparypnl 6yayt B 46,5 pas
MeHbIlle, yeM HapVKHOro BO3AYyXa.

B oTmeabublX ClT0SX CTeHb 3aTyXaHHA GYAYT CIEAYIOUIUMHE:
055 13,5+7,5

80 BHYTpenuneMm daktypuom caoce vy = 0,95¢ 1351 12.55 = 1,38;
hubponu 02 tt 12,5 8,35
cJ10 JHT2 vy==¢e" = 0,009,
5 Cloe Quop 2 2,44 + 2,44
B MHHEPANOBATHLIX MAHTAX Vi = P 0,75+ 2,44 = 3,13;
0,75+ 0,91
13)5 >_— 0)91
B HAPYXKHOM aKTYyPHOM CJ0C Vg = 0,95¢":%8 13.5 1 6,03 = 0,92,
15--6,03
y Hapy:KHOH nmosepxuoctn Vy=——>— = l|,4.

15

ITo Bcem caoam v=1,38-8,35-3,13:0,92-1,4==46,5.

Haubosbiiee 3atyxanue TeMnepaTypHBIX KoseGaHUH NoJyuHsaoch B cioe Hub-
pOJHTA, HMepolleM HaHuOosbluee 3HaueHwe 0. HaumeHbllee 3aTyXaHHe — B HaApyX-
HOM (PakTypHOM C.J10€, HA UTO OKa3a/jo BJAHSHHE He CTOJAbKO Manas BeaduuHa [,
CKOJIBKO PAacClioyioKeHHble 38 HUM MHUHEpPanoBaTHLle TUIMTHI, HMELIHe Ko3(pGhHUIHEHT
TeIJIoycBoeHNst TonpKo 0,75, B MuHepa/0BATHHIX TNJAUTAX 3aTyXaHHE MONYUUNOCE
6OJIbIIMM, YeM BO BHYTpeHHeM (akTypHOM <joe, XoTs uX D wmenbiue, ueM y dak
TypHOTrO ciosi. O6bsicHAeTC 3TO BAHSHUHEM (GUOPONHTA, PACMONOKEHHOTO 3a MHUHE-
pPaNOBAaTHLIMU ILIHTAMHU H HMeWLero Ko3QQHUINeHT TeNnJ0yCcBOeHUA B 3 pasa 60Jb-
WHH, yeM y MHHepaJoBaTHBIX mauT. CJaeloBarenbHO, 3aTyXaHHe TeMIEepaTypHBIX
KoJebaHui B CJOe 3aBHCHT OT CBOACTB He TOJIBKO €ro Marepuana, HO H Clelylo-
mero 3a HUM cnosl. [103ToMy COOTBETCTBYIOIIUM B3aUMHBLIM PAacCHOJNOXKEHHEM CJIOeB
B OrpaxJIeHHH MOXHO TMOBBLICUTH €ro TEIJIOYCTOHYMBOCTL B OTHOIIEHHH BO3JeHCT-
BHUSl COJIHCUHOU pajHalluy.

AMminTyzna Ko/eGaHH TEMIEPATYPH Ha BHYTPeHHeH TOBEPXHOCTH CTeHb

27.7
46,5

a MaKCHMasbHOE KOJHYECTBO TENJa, OTJAaBAaeMOro B MOMelueHHe, o Gopmyne (60)
g )
oyner: Qyaxe =7.5:0,6=4.5 kxaa/m?-u.
Ha napy#HO# MOBEPXHOCTH CTEHBI AMILTHTYAA Koaebauus TeMIeDATyphl
27,7

AH-ﬂ: wl_.—ﬂ: - oz IQ,SCC-

Ilns onpenesiends 3anasibiBaHMs TeMNEepaTypHBIX KoJieGanHM Ha BHYTpeHHef
TNOBEPXHOCTH CTeHB £ HEOGXOMMMO CHAuana BBHIYMCAHTH KO3(DMHUHMEHT TemI0yCBoe-
H{Sl BHYTPEHHE!I NMOBEPXHOCTH, KOTOPLIH 110 AAHHBIM npuMepa 23 papeH }p.n=
= 11,3 kKaa/r* 4-epad.

Ilo dopmyne (61)

0,6°,

§=-—I— 40,5:3,26 — arctg — 7.5 — -
15 75011, 3) 2
6,03 \ :
-+ arctg — | = 8,514,
6,03 15} 2 )
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T. €. MAaKCHUMyM TeMIlepaTypsl Ha BHYTPEHHEIl NOBepPXHOCTH CcTenbl 6yamer B 174
+85—24=1 u 30 mum Houm.

Ilnst Toll »Ke cTeHbl, HO oOpamieHHO Ha IOT, TOJYUHM:
Qmare — Qep = 440 — 120 = 320 kraafm?-u; z==12u4;

0,65.320
ASKB:T'—”—‘IS,QO; Z—7 =12—15=—3u;
A3KB ]3»9 .
= 20— 1,45, p=0,92 Acyw = (13,9--9,6)0,92 = 21,6;
A, 9.6
21,6
Agp=—"== " 0,46°.
BN 46,50

’

Makcumym rtemneparypol Gymer B 124-85=20 « 30 mun. CieloBarenbHo,

I07KHasl cTeHa OyleT HAarpeBaTbCsl MeHblIe, YeM 3amnapHas. JIis BOCTOYHOH CTEeHH

‘ YCI0BHA noJaydyaloTcsl elle Gosee GaaronpusTHbIMH. Takum o6paszoM, HaunGoJblle-
My HarpeBy nojBepraerTcsl cTeHa, OPHEHTHPOBAHHAs Ha 3amna.

HopMupoBaHHe TENJIOYCTOHYHBOCTH HAPYKHBIX Orpa)KJIeHHH AJIs
JIETHEIO BPEMEHH COCTOHT B OTPaHHYEHHHM aMIIUTYAbl KoJieGaHHus
TEMIEPaTypbl Ha BHYTpeHHel IOBepXHOCTH orpaxiaenus. Ilpu srom
yeM GoJjiee KapkuUMH OYAYT JETHHE YCJIOBHS JAHHOH MECTHOCTH, TEM
OoJsibllle [OJI2KHA OrPAHHYMBATBCH aMIIMUTYyHAa KoJeOaHHs TeMilepa-
TYPbl BHYTPeHHeH NOBEPXHOCTH orpaxkaenust. s OLEHKH JEeTHHX
KJHMaTHYeCKHUX YCJIOBHH NPHUHUMAETCS CpelHsis MecsiuHas TeMmIepa-
Typa uwoJs Kak Haubosgee xxapkoro Mecsua. HopmupoBanue pac-
MPOCTPAHSIETCS TOJBKO Ha [0JKHBIE PalOHBI CO CPELHUMHU TeMIepary-
pamu utoss 20° C u Beimie. B 3aBUCHMOCTH OT 3TOH TeMOepaTyphl A0-
MyCTHMble MaKCHMAaJIbHble aMILIUTYIbl KoJeGaHHUs TeMIepaTyphbl Ha
BHYTpeHHeH MOBEPXHOCTH orpakiaeHuil As, onpenensiorcs mo ¢op-
MyJIe

AB-H = 2,5 — 0,1 (tl/ll()nﬂ — 20)’ (62)

rae fyoas — CPENHSISI Mecs4yHasi TeMIepaTypa HI0Js B 2pad.

flpumep 27. Paccuntath Ha JeHCTBHC COJHEUYHOH pafHalldiH apMONeHOGEeTOH-
Hoe mokpbiTHe (Gecuepraunoe) B TamkenTe (¢=41°). [TokpriTHE MMeeT TOMIIHHY
17 cat m pyGeponaubiil koBep. O6beMHBINH Bec neHoGetoHa 700 xe/ad.

[To ra6a. 12 onpeaednM: Quaxe—Qcp=28056—297=>508 kkraa/u? u; Z=12 u.

Insg py6epounma no tabn. 13 p=0,9. Ilpumem ox=10 (oTcyTcTBHE BeTpa),
tToraa no Gopmyse (57) moaydHM:

099'508
AaKB == T == 45,70(:. B
23,7
Jdas Tamxenra B uioge Ay = —5— =11,8°C; Z—-Z'=12—15=—3 4,
A 45,7
—j*f—‘* = 18" 3,9; $=095; Acyy=(45,74+11,8)0,95=>54,5°.
{ ]

[ToxpriTHEe HMeeT:

nenoberon 17 em R,=0,17:0,21 =0,81; D,=0,81.2,76=223
pybepounnelii KoBep | c¢m Ro=0,01:0,15=0,067; D,=0,067-285=0,19

ZD=242
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Y,=s,=276 kxkaa/m?-4-2pad
0,067-2,852 + 2,76
Y2= YH-l’l:
1--0,067-2,76

3aryxanne TeMnepaTypHBIX KojeGanuii B MOKPHITHH — M0 (opmyie (59):

= 2,79 — no dopmyne (49).

2429 76 4 7,5) (2,85 - 2,76)
V= O,QeVQ Y
(2,76 - 2,76) (2,85 4- 2,79)
1 2,79
S ﬁ___ =0,9.5,53-1,28 = 11,8.
10 .
AMninTyna Kode6aHHs TeMIepaTypbl Ha BHYTPeHHER NOBEPXHOCTH MOKPHITHA
—54—’§= + 4,6°C n Q’ =7,5.4,6 = 34,5 kxa.1fm>u.

n MaKe
B 11,

B TamxenTe CpeiHsisi TeMneparypa Hioas pasra 27,4° mpu 3TOM jJomycraMas
AMILINTYA KOJeGaHHs TeMnepaTypsl Ha BHYTDEHHeH NOBEPXHOCTH CTEHH 1o dop-
myie (62): As.n=25—0,1(27,4—20) =1,75°. TlonyuenHass aMIJIATY[1a MNPEBbILIA-
eT JonycTuMyio B 2,6 pasa, ciefoBaTeslbHO, 3TO NOKPbITHE $IB/IAETCA HEAOCTATOUHO

TeIJIOYCTONUHBLIM AJs JeTHHX YCJIOBHH Tamx5eHTa.
54,

1,28
type uwoaa 27,4°C Ha HapyXHOH MOBePXHOCTH MOKPHITHS MAaKCHMajnbHas TeEMIe-
paTypa Tumane=27,4-+425=69,9°C, uro Xopolo coraacyercs ¢ (akTHICCKHU
Hab/10aeMbIMH TeMIepaTypaMHu.

3amasabiBaHHe TeMMepaTypHbIX KoaeGauuil mo dopmydae (61) 6yner:

Ha HapyxHOB NOBEPXHOCTH Ay, = = 4+425°*%. [lpu cpenneii Temmepa-

3 : 40,5.2,42 tg 7,5 |
u:"—“ ) L, ’_‘81‘(: .__—"—
15( 7,542,76 1 2

2,79
-+ arctg _):4,9%,
2,79+ 10V 2

T. €. MAKCHUMyM TeMIepaTypbsl Ha BHyTPEHHEH MOBEPXHOCTH HOKDHLITHS 6yIeT OKO-
a0 17 4.

Pacuer noxasbiBaer He0.1aTONPHATHLIN JIETHUH peKUM B IlOMellle-
HHH H3-3a HEeJO0CTaTOUHOH TeNVIOyCTOHYHBOCTH MOKPHITHS (6osbline
KoJebaHusl TeMOepaTypbl HA BHYTPEHHEH MOBEPXHOCTH C HACTyILIe-
HHeM MakKCHMyMa IIpH ellle BLICOKMX TeMIepaTypax Hapy:KHOro BO3-
ayxa), XoTs JJs1 3UMHHX YCJOBHH MOKDBITHE SBJASETCS! YIOBJIETBOPH-

TeJbHbBIM.

Mpumep 28. Paccuntath Ha [JelcTBUEe COJHEUHON pafuanuu B TalikeHre
uepjavyHOe NMepeKkpbITHe, pacCMOTPEHHOE B npuMepe 6.

OnpenensieM TEIJIOBYIO XapPaKTEPHCTHUKY TEPEKPLITHS M OTIEJbHHX €ro CJOeB:

xKemezobeTonnas maura 100 e Dy = ———;} 13,5 =0,96;
0,17 ’
KepaMsuT 170 mm Do = (-)_15 2,16 = 2,04,
' 0,025

W3BeCTKOBadA CTszkKa 25 mm D= —67 7,65 =0,28

b

D =3,28

* 3Hak maoc nocrabied Y Am.n NOTOMY, UTO 3TOT pacueT He pacnpocTpaHser-
csl Ha onpejie/ieHde MUHHMa/bHOM TeMIepaTypbl HApy2KHOH NOBEPXHOCTH NMOKDLITHS.
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L

KoathduiHeHTEl TenNOyCBOEHUST HApY:KHBIX NMOBEPXHOCTEH CJ10eB MEPeKPbITHSA:
y 0,071.13,52 47,5

T T - R
Y, =s,=2,16;

Ve y =0,036-7,652+.‘2,16=396

H-n 1--0,036-2,16 o

SaTyJéag.Sne TEMMepaTypHLIX KoJeOaHuil B nepeKpuTRH
-—# (13,6 +7,5)(2,16 4 13,35) (7,656 4+ 2,16) 10+ 3,96

v=0,60¢V2
(13,54 13,35) (2,16 + 2,16) (7,65 4 3,96) 10

KpoBaa 113 ouuHKOBaHHOH crany wumeer p==0,64 (no tabn. 13): Asxs=
MO,64-508

10

A 32,5 ‘
j;:a =5 = 2,75 P =0,94 (no tada 14);

Acyw = (32,54 11,8)0,94 =41,7°C.

Hansa uepraka no ¢opmydse (58a) mosyuum:
, 10 4 3,96
A, =41,7.0,8 = 23° C.
cym 10 4 2,58-3,96
Ammautyza KoseGaHus TeMIepaTyphl Ha BHYTPEHHEH TNOBEPXHOCTH nepe-
xpeitug Oyner:

= 30,5.

= 32,5°C (no paHHbIM npuMepa 27);

OTa aMII4TyZa BHOJHe yHoBJeTBOpser HopMe mas Taukedta, paBHofi 1,75°
4TO TOBOPHT O NMPEHMYIUECTBE YePJAauHbIX NEPEKPHITHH 110 CPABHEHHUIO C COBMELIeH-
HbIMH TOKPLITHSIMH B I0XKHbIX pailonax CCCP.

Habmonenus, npoBeneHHble B JeTHee BpeMss B TallikeHTe
b. ®. BacuabeBblM, OKa3aqd XOpollee COBHALEHHE PacCYETHLIX Be-
JIHYMH 3aTyXaHHi TeMIepaTypHbIX KojeOaHHil B HapyXKHBIX CTE€HAx
¥ NMOKPBLITHH KHJbIX JOMOB C ONBITHBIMYM BeJMYHHAMH, YTO YKasblBa-
eT Ha JOCTaTOYHYIO HAJEKHOCTh H3JI0KEHHOIO MeTOAa pacuera.

AMmiutyabl koneGaHusl TeMmepaTyphl BO3AyXa B IOMEHIEHHH B
JIeTHee BpeMsi MOKHO Oblj1O OBl onpefessith no ¢opmyJse (53), npi-
HUMas B Hell BMecTo mQ, aMIIMTYAB KoJeGaHusl Tem10BOro NoToka,
OTIaBaeMOro MOMEIEeHHI0 HaPYXKHBIMU OTPaxIaloUUMi  KOHCTPYK-
HUSIMH C YUeTOM BO3AefICTBHS HA HUX COMHEYHOH panuaunuu. CyMmmap-
Hagd aMIJIUTYAa KosaeGaHUS TeNJOBOTO NOTOKA INpH 3TOM OYAET
Zi‘-"—,y—’“—aBF. OJHaKo, yIUTBIBAs], UTO B JIETHHUX YCJIOBHUSIX CIABUTH (a3
MaKCHMaJIbHBIX TeIJIOOTAaY Pa3JHYHO OpHEHTHPOBAHHBIMHM OTpax-
AEeHHAMH MOTYT COCTaBjaATh 12 4 u paxe OoJsee, BCIEACTBHE pas-
JINYHOH MACCHBHOCTH OrpaK/JeHui M pa3/HuyHOU HX OpHEHTALHHU IO
CTpaHaMm CBeTa BeJMYMHA NONPaBOYHOTO KO3(duuHeHTa K popmy.ie
(55) MozKeT M3MEHSTbCS B AOBOMBHO WIMPOKUX Npenenax. Hanpu-
Mep, CpaBHeHHe pe3yJbTaTOB OllpejefeHus aMIINTYAbl KoJaeOaHHs
TeMIepaTypbl BHYTpPeHHEro BO3/yXa B JIETHHX VC/JIOBUAX HO (POpMV-
jge (53) c zaHHbIMM TOYHOTO pacueTa Iokasaso ciepywouee. J[lia

142



IIOMELIEHHS] ¢ TPeMst HapyKHbIMH CTeHAMH W UepAa4YHbiM NepeKphl-
THEM K QopmyJse (93) TpebyeTcsl BBOJAUTb IONPABOUHBLIN KO3(PH-
nuent 0,8. das noMmeuweHHuss ¢ OfHOH HapyKHOIl CTEHOH H OKHOM,
pacroJiO)KEHHbIM B NPOMEXKYTOUHOM 3Taxe, 3TOT KO3Q(PUUUEHT pa-
sen 1. CaexoBarenabHo, Gopmyaofl (53) B JIETHHX YCJOBHSIX MOKHO
10J1b30BaTbCA TOJDbKO JJIsI MOMeUleHN, UMEIMHUX OAHY HAPYXKHVIO
CTEHY H PacrnoJIOXKEHHBIX B NPOMEXYTOUHBIX 3Taxax.

Touynbpll pacuer TemmepaTypHOro pexkuMa NOMELIEHUI B JIETHHX
veaoBusix gan A. M. [Hkaosepom [33]. B atom pacuere Ha KaxIblii
yac CyTOK JJIs1 KaXKAO0Iro OrpasKJaeHHsl BbIUUC/ASIOTCS OTKJIOHEHHS TeM-
nepaTyp UX BHYTPEHHHUX MOBEPXHOCTEH OT CpeJHUX 3HaueHHH ¢ yue-
TOM 3aTyXaHHs TeMOepaTypHbIX KOJeOaHUH U CABHIOB (a3 B KakK-
A0M orpaxkaeHud. [1o 3THM JHaHHBIM C Y4€TOM BO3MOXKHBIX JONOJNHH-
TeJbHBIX TENJOBBIAEJEHHA BBIYUCAAETCsi TeMIeparypa BO3LyXa B
TOMEUIEHUH Ha KaxKJblH yac, a 3aTeM ONpelensieTcsd aMIJINTyAa KO-
JdefaHusi TeMIlepaTypbl BO3/lyXa B NTOMELIEHHH H BpPeMs HACTYIJIEHHs
MakCHMyMa TeMIepaTypbl B HeM. Pacyer foCcTaToyHe CNO0XKEH U TPY-
R0EMOK, HO 6e3yCJ0BHO TOYEH U J1aeT BO3MOXKXHOCTb YUHTHIBATD TAKKE
PaxTopbl, Kax BO3AYX00OMEH B IOMEI{CHUH, BJIHAHHE HOYHOrO IIPO-
SeTpHBaHus, ObITOBble TEIVIOBLILEJEHHS B OTIEJbHbIE Yachl CYTOK
4 1p.

Mepamu 1o 3amiuTe 34aHHH OT nMeperpeBa MX COJHEYHOM pajaua-
Hued SBJATCA:

1) moBbllIeHHE TEMJIOYCTOMYHMBOCTH OrpaxKIeHUH B OTHOUIEHHH
3aTyXaHus B HHUX TeMIepaTypHbIX KoJeOaHHH — MOBbIIIEHHE BeJH-
UHHHI V;

2) cHuxeHHe Ko3(Q(uUHeHTa TEelJIONOIVIOLIEeHHST COJHEUHOH pa-
JHalMH HapyKHOU TOBEPXHOCTH OIpaxIeHHs — IpHUMeHeHHe CBET-
1BIX OKPAacoK;

3) 3KpaHHpPOBAHUE HAPYXKHBIX OrPaxAeHUH OT COJHEYHBIX JYy-
yell — YCTPONCTBO HAaBECOB, MAPKHU3 Y OKOH, 3eJeHbIX HacaxJaeHHUH
OROJIO HAPYXKHBIX CTEH U 1Ip.;

4) mpHMeHeHHe UYepAayHBIX MEePeKPBLITHH MM COBMEIIEHHBIX IIO-
KDBITHH ¢ BO3AYLIHOH NPOCJOUKOH, BEHTHIUPYEMON HapVKHBIM BO3-
TVXOM.

Tpanuuuounsle xuasle noMa B wxHbIX pafionax CCCP umelwor
XapaxkTepHble 0COOEHHOCTH, 06YCAOBJIEHHbIEe HHTEHCHBHON COMTHEUHO
pajnaiyes U BBICOKHMM TeMIepaTypaMu B JeTHee BpeMsi. Hapyxubie
CTEHBl — KHPIHUYHbIE MJIM CaMaHHble, AOCTATOYHO MAacCCHBHBIE, OKpa-
meHHble B Oenblil uBeT. Decuepnaunbie MOKPHITHI — MAaCCHBHBIE, C
34CHIIKOH TOJCTBIM CJIOEM 3eMJH, YepladyHble NEepPexphITHSI — MeHee
MAaCCHBHBI, HO YepJaK HHTEHCHBHO IpPOBETPHBAEeTCsl, B CBS3H C YeM
(QpPOHTOHBI OTCYTCTBYIOT. BOKpYyr nomMa ycTpauBaiOT OTKpPHITbiE Be-
paHIbl, 3allMIIAI0UIHe HAPYKHYIO TOBEPXHOCTh CTEH OT HENOCPEACT-
BeHHOro 00ayuenusa cosHieM. OKHa cHaGXKaloT XKaJlo3H, 3aKphiBae-
MBIMM B HanOoJiee KapkKHe 4achl JAHsS. 3MaHHs Pa3MellalT CpPeiu
3€JeHBIX HaCaxKIeHHH, OKOJO HAPYXKHBIX CTE€H NPH OTCYTCTBHUH Tep-
pac pa3BoIAT BLIOUIHECH PACTeHHS.
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Fnasa Vi. BO3AYXONPOHMULLAHME

IIpu pasHoCTU naBJeHHE BO3AyXa € OJHOH H C APYTOH CTOPOHDI
OTPax/eHHsA yepes orpaKJaeHue MOKeT IPOHUKATb BO3AYX B HANpae-
JIeHUn OT OOoJbIlero JAaBJjieHHsT K MEHbLIeMY. DTO siBjieHHe Ha3biBa-
eTcsa puabTpanuei. Ecan ¢uaprpaunus NpOUCXOJHT B HalpaBiaeHHH
OT Hapy»KHOro BO3lyXa B IOMeLleHHe, TO OHA Ha3bIBaeTCsd UH(QHUIbT-
panuelt, npy o6paTHOM HanpaBJieHHH — 3KchuabTpauueil. CBOHCTBO
orpa)KJAeHHusl WJAM MaTepHasa INPONVCKATh BO3AYX HA3biBAeTCHd BO3-
LYXONIPOHUUAEMOCTBIO.

['uruenucTel pacCMaTpPHBAIOT BO3AYXONPOHHIIAEMOCThH OTPazKje-
HUH KakK IO0JIOXKHUTEJbHOE KauecTBO, oOeclieunBamollee eCTeCTBEHHYIO
BEHTHJIsALHI0 noMelleHu#. C TensoTeXHHUYECKON CTOPOHBI, BO3AYXO-
IIPOHHLAEMOCTb OTPaxKAEeHHH CKOpee OTpHUIATENbHOE KauecTBO, Tak
KaK B 3uMHee BpeMs UH(QHUIbTPALHUS BbI3bIBAET IOMOJHHTEJNbHbIE IO-
TEepH TelJia OrpaxKAeHUIMH U OXJaXIeHlie MOMellleHUH, a SKCPHUIIbT-
pauusg MOxKeT HeOJaronpUsTHO OTPA3UThCS HA BJIaKHOCTHOM pexKii-
M€ HapyXHBIX OUpaxAeHuH, cnocoOCTBYS KOHAEHCAUHH B HUX BJAaru.

s BO3MOXKHOCTH ¢uabTpaldd BO3AyXa uepe3 HapykKHble
OrpaxaeHHs] HeoOXoAUMa PasHOCTh NABJEHHH BO3AyXa C OJHOH U C
JPYroi CTOPOHBI OrpaxKAeHHs. JTa Pa3HOCTb AaBjaeHUN Ap Bblpayka-
ercss B Mu 800. CT., 4YTO UHCJEHHO DaBHO JAaBJeHuio B xec/m?. Pas-
HOCTb JaBJIEHHH BO3JyXa MOKET BOSHUKHYTb HJHU I[OJ BJAHSHHEM
Pa3HOCTH TeMIlepaTyp BO3AyXa B 3JaHUH H HApPyKHOLO BO3AVXa
(Tensi0BOH HAmoOp), WJAM IOJ BJAHSHHEM BeTpa (BETPOBOHM HAIop).

Tennosoit Hanop. B 3uMHee BpeMsl BO3AYX B OTallJINBaeMbIX I10-
MeLleHusX HMeer TeMiepaTtypy 60jee BLHICOKYIO, YeM HAPYKHBII BO3-
nyx. [Tpu saTom Hapy:XHbII BO3AYX OyaerT UMeTb OONBbIIUN O00BEMHBIIT
BeC, ueM BO3NAYX B 31aHUU. Pa3HoCcTb 0OBEMHBIX BECOB BO31yXa
H cozfaer pasHoctu ero nassaeHuii. Ha puc. 40 cxemaruyeckn H30-
O6pazKeHO IMollepeyHoe ceueHue OTANJIMBAEMOro NOMELIeHHUsI C ABYMS
HapyXHbBIMH cTeHaMH. Eciu B TaKOM 3JaHHHU 1IOJ M NOTOJOK OYyIyT
BO3LYXOHEINPOHUIaeMbIMH, TO Y€pe3 HHUKHIO IOJOBHHY HapyiKHBIX
CTeH BO31yX OyjeT NPOHHKATh B 3[laHUe, a Yepe3 BEPXHIO I0JOBH-
HY YXOAUTb U3 Hero. Ha cepeamHe BBICOTBI INOMEUIEHHS DPa3HOCTL
naBJeHuit Bozayxa 6yner Ap=0 (HelrpaabHas soHa). [lo mepe yia-
JIeHUs1 OoT HelTpasJbHOH 30HB BeauuyunHa Ap Oyner Bo3pacrarb, Kak
NMoKaszaHo ctpenkaMu Ha puc. 40. MakcumasnbHas BeJauuuHa Ap Oy-
JEeT y ToJa H IOJ NMOTOJKOM. B HexOoTOpoM ceueHHH ab, OTCTOsIUIEeN
Ha pacCTOSIHMU A OT HeHTpaJbHOH 30HBI, BeJHUHHA Ap ONperesuTCs

1o opmyJse
Ap=nh (Ve — Vo), (63)

I€ Yn U ys — OObeMHble Beca HapyKHOTO W BHYTPEHHEro BO31yXa
B xk2/m3 (tabJa. 15).

[Tpu BO3nyXompoHHLAaeMBIX BEPXHEM M HHIKHEM OrpazKieHHAX,
a TakXke IIPH OTKPBLITBIX NpoeMax HeHTpajbHas 30Ha MOXKET OKa-
3aThCsl BbIIE HJHM HUXKE CepeIUHBbl BBICOTH moMenienus. Jas mome-
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L1eHYs, CeYeHHe KOTOpOro InoxkasaHo Ha puc. 40, HedTpa/abHas 30HA
pacnoJjoXeHa o CepeJuHe ero BbLICOTH, IPH 3TOM MaxkcuMaJbHas
BeJIHUHHA TElJIOBOTO Halopa olpeaenTcs no GopMmvie

Ap = 0,5H (Y4 — Vs), (64)
rjae H — BBICOTA NOMeEelIeHUd B A,

ap w=0

T —

Ye<tn (X :_;7
4 N

Hedmpane
0 ’ J
, . x| [HaA 30ma

Puc. 40. Cxema pacnosioxeHus HelTpab- = N

{0 30HBI NPH HAJTHYHHK TEIVIOBOTO HAmopa . ma g N X In

w=0 ap

dopmyna (64) nokasplBaer, 4TO BeJMUYHHA TEINJIOBOI'O HAaNopa
BO3paCTaeT C yBeJHUYEHHEM BbICOTHl IIOMEIL(EeHHSI H C ITOBBILIEHHEM
PA3HOCTH TeMIlepaTyp BHYTPEHHEro M Hapy>KHOTO BO3jayXa.

B ta6u. 15 nmpuBeleHb 3HaueHHs OObEMHBIX BECOB BO3JyXa IJis
HEKOTOPHIX 3HauyeHHil ero Temnepartypbl. [as Temmeparyp, He INpH-
BelleHHHIX B TabJ. 15, BenuunHa oObEMHOro Beca BO3AyXa MOKeET
OBITH BBIUKCJEHA MO (opMyiie

=T (65)

rae yo=1,293 xe/m® — oObemublit Bec Bozayxa npu 0°.
Ta6banuua 15

3HaueHuss 00beMHBIX BECOB BO3AyXa Y B Ke/M° NPH HEKOTOPHIX 3HAUEHHAX
ero Temnepartypsl ¢ B 2pad

t 20 15 10 5 0 —5 | —10 | —15 | —20 | —25

s 1,205 | 1,226 | 1,248 | 1,27 | 1,293 | 1,317 | 1,342 | 1,368 | 1,396 | 1,424

Mpumep 29, Onpenenuth BeJHUHMHY TENJIOBOrO Hamopa B MOMEIIEHHH, NpH-
BefleHHOM Ha puc. 40, npu TemmepaType Bo3AyXa B HeM -15°C u Hapy)KHOro BO3-
ayxa —20° C u npH BeICOTaX moMelneHus 3 u 12 .

1. TIpu H=3 x no dopmyne (64) u no tabxa. 15 moayuum: Ap==0,5-3(1,396—
—1,226) =0,26 mm 800. cT.;

2. llpy H=12 m—Ap=0,5-12-0,17=1,02 mm 800. cT.

Jlnsi IeCTHUUHBIX KJIETOK MHOTO3TAXKHBIX 3[1aHHH BeJlMuyHHA Ap MOXKeET J0CTH-
raTb 3HAUUTENbLHO GOJLILUX 3HAUEHHH.

Berposoii Hanop. [lonHoe naBjeHue Berpa, 0OKa3blBaeMOe HM Ha
NJIOCKOCTh, MEPHNEHAHKYIAPHYIO €r0 HallpaBJEeHHUIO, Ollpeieasercs Mo
dopmyJae

_ o
p = oy (66)
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r4e v — CKOpPOCTb BeTpa B M/cex; vy — oObeMHBII Bec BO3AyXa
B Ke/m3;, g=9,81 m/cex? — ycKopeHHe CHJBI TSXKECTH; p — HaBJie-
iiMe BeTpa B MM 800. CT. WK Kec[m2.

[ aB/ieHne BeTpa Ha HAapy:KHble OrpaKjieHus 3naHusi Oyrer co-
CTaBJATb TOJBKO HEKOTOPYIO 4acTb OT €ro IOJHOIO JaB/JeHUs, Xa-
paKTEPHU3YEeMYI0 TaK Ha3bIBAEMBIM «a3POAHHAMHYECKHM» KO3 du-
nueHToM. BesnnunHa aspoiuHaMHuyeckoro kosdouiueHTa n 3aBHCHT
or ¢opMbl 3maHus # HanpaBJienuss Berpal. as  BepTHKAJbHBIX
crpaneHuii OOBIYHBIX 3[aHUN IIDH HaNpaBJE€HUH BeTpa HepleHIu-
KYJSIDHO UX NOBEPXHOCTH 3HAUCHUS a3pOLUHAMHYECKHX KO3((puuu-
€HTOB MOJKHO IPHHSITh PABHBIMHU: JJ51 HABETPEHHOH CTOPOHBl 1=
=-1-0,8, 114 3aBeTpeHHOH CTOPOHH ny=-—0,4 (paspexkeHHe BO3MY-
xa). Ecam NpuHATE yKa3aHHbie 3HAYeHHUs 71} H Mg U TeMOepatypy
Bo3ayxa pasuod 0° To mo ¢dopmyne (66) mosyuuM BeIHYHHY Bet-
pOBOr'0 Hamopa /s BepPTHKAJbHBIX Orpa:kKIAeHHd Ap B 3aBHCHMOCTH
OT CKOPOCTH BeTpa v pPaBHOH:

Ap = L2304 LB o 0 0402, (67)
9 9.9,81

/sl pacueToB BO3NYXONPOHHUIIAHMS 3HAUEHHST U IPHHUMAIOTCH
DABHBIMM CpPelHeH MecsuHOl CKOpOoCTH BeTpa Haubosee XOJOLHOIO

Mecaua.
3HaueHus Ap B 3aBHCHMOCTH OT U AJS BEPTHKAJbHDBIX Or'paxXiae-

HHH, BbIYHCJEHHBIC 0 (opmyae (67), npuBereHs B Taba. 16.
Tabauga l&

3HaueHnss A p 1Jn BePTHKAJbHBIX OTpaKJAeHHN B 3aBUCHMOCTH
OT CKOPOCTH BeTpa v

v, M/CEK i 2 3 5 7 10 15

Ap, mm600.cm. | 0,04 0,16 0,36 1 1,96 4 9

Tab6s. 16 moxasbiBaer, 4To BeJHYHMHa BETPOBOro Hallopa MOXKeET
3HAYHTEJAbHO MPEBHIIATL BEJHUNHHY TENJI0BOIO HAINOPa, OXHAKO Jei-
CTBHE BETpa He SIBJASETCS CTOJAb NOCTOSHHBLIM, KaK [€HCTBHE TEIIO-
Boro nanopa. Ilpu coemecTHOM [AeHCTBHM BeTpa M PasHOCTH TeMIle-
paTyp BeJHYHHA Ap onpenensiercs no dopmyae (68).

B MHOro3sTaxHBIX 3[1aHHAX TOUHOE ONpeesieHHe PasHOCTH IaB-
JeHu# Bo3AyXa Ap 11 OTAEJBHBIX OrPaXAAOWKMX KOHCTPYKIHI SIB-
JISIETCS CJIOXKHOH 3aJa4yell ¥ COCTOUT B PElIeHHU CUCTEMbl YDABHeHH
BO3AYIIHOro 6aJjanca OTHeJbHBIX TOMeNleHHH, Peulende 3Tol 3a-
Ja4d BO3MOXKHO ¢ nomowbio IBM 1 Apyrux cyeTHo-pemamomux
VCTPOUCTB HAH Ipado-anaJuTHYecKy 2,

! lannble 06 aspoluHaMHueCKMX KO3hDGUUMEHTAX NJs1 34alilii  Pas/JHUHBIX
npoduneir umerorca B Kuure J. M. Perrepa u C. M. Crpuxenosa «AspoanHaMuxz
ananui», Ctpoituanar, 1969,

2 H. H. Pasywmos. I'pado-anamuTiueckuii MeTOA pacucta BO3AYXOOOMeHa.
«Bonocnabxenue u caHuTapHas TexHukar, 1964, Ne 11.
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Ilnst onpenenenuss Ap B 30aHUsSAX BBICOTOH A0 14 3Takeldl MOKHO
f10J1Ib30BAThCS CaAeAYIOLEeH NpUubAUXKEHHON POopMYyJIoH:

Ap = —0,8 {:J; (Vs — Vo) H = 0.6 ﬂ%ﬂ’g,ﬁ] , (68)
rae yu — OObeMHBIH BeC HapyxKHOro BO3ayXa B Ke/m3; yg — 00D-
©¢MHBIH Bec BHYTpeHHero Bosayxa B ke/m®, [ — paccrosiHue 1o
BEPTUKAJH OT CEepeluHbl 3TaxKa L0 HECHTpaJbHON 30HBI B M, TOJO-
JKeHHe HeATpaJIbHOIl 30HBI PUHHMAaETCsl Ha paccTosgHuu 0,7 BBICOTHI
3J1aHHsT OT YPOBHSI 3€MJIH; U — pacyeTHasi CKOPOCTb BeTpa B M/CeK;
J — YCKOpPEHHE CHJIbI TSIZKeCTH B M/cex?; n — xoa(pHHULUEHT, YUHThI-
BAIOIIUH HeCcOBNajeHWe BO BPEMEHH pacCueTHOH CKOPOCTH BeTpa
¥ DaCueTHON HapYKHOH TeMmIepaTypbl M INPeACTaBAAIOHUI co6Cil
OTHOIIEHWe CKOPOCTH BeTpa NpH paCueTHON HAPYIKHOH TeMmIeparype
K MPHHATOH pacyeTHON CKOPOCTH BETpa.

B dopmyne (68) mepen mepBbIM YJIeHOM B KBaJApaTHBLIX CKOGKaX
3HaK MHHYC COOTBETCTBYET OlpaikAeHHSM, DACIOJOXKEHHbIM HHUXKE,
a 3HaK IIIOC — BRIl HEHUTPAJbHOU 30HBI; Nepel BTOPbIM UYJEHOM
3 KBaJApaTHHIX CKOOGKAX 3HAK MHHYC OTHOCHTCS K HaBeTDPEHHOII,
A 3HaAK IJIIOC — K 3aBETPEHHOH CTOPOHE 3JaHus.

Beauunna kospduuuedra n Ha teppuropun CCCP mnpunuma-
eTCH:

n=0,6 — nasa esponeiickoit tepputopun CCCP cesepHee mupo-
Tl 52°, AJa LeHTpaJjbHbIX paioHoB 3amagHoil CnOHpH IO LIHPOTDI
68° u Boctounolt Cubupu no wupotel 70°, aas Mpxyrckoit, HuTHH-
ckoli, Amypckoit, Caxanuuckolt, Kamuarckoii, Maramanckon o0.1a-
creli, Byparckoii ACCP, Xa6aposckoro u Ilpumopckoro kpaes, Hy-
KOTCKOT'O HAlMOHAaJbHOTO OKpyra, a Takxke s paionos Cpeanefl
As3uu ¥ 3aKaBKasbi;

n=1,2 — aag npubpexnbx paioHoB IIpumopckoro kpas,

n=1— nna Bcell octanbHoil Tepputropun CCCP,

Npumep 30. Onpepenuts BeJIHUYHHY Ap AJS HAPVIKHLIX CTE€H MEPBOro 3TaxKa
9-sraxuoro spanns B Mockse. Boicora sraxa 2,8 .

Hdna MockBbl cpenHsis TeMmneparypa HanGosiee XO010AHOH NSITHAHEBKH paBH:
—26° C, npu KoTopo# Yeoax==1,43 x2/m*, pacueTHasa ckopocTb Berpa v=4,9 m/cex;
1=0,6. Temneparypa BHYTpeHHero BO3JAyXa XuJbiX nomeueHusi 18°C u VYposx=

=121 ke/ms. a8 HapyXKHBIX CTeH l-ro 3Taxka, PacCrOJOXKEHHBIX C HaBETPEHHON
CTOpOHHL, 10 hopmyJe (68):

Ap=0,8 {_(1,43__ 1,21)(0,7-2,8:9 —1,4) — 0,6

(0,6-4,9)2 1,43 ]
2.9,81 |
= 0,8(—3,57 —0,38) = — 3,16 um 600. cm.

Hns cTeH, pacnosioXeHHbIX C 3aBeTpeHHOR cTopoHbl, Ap'=0,8(—3,57-+0,38) =
=—255 mm 800. cr.

1. BO3AYXOMNPOHULAEMOCTb MATEPUAJIOB

Bo31yXONpOHULAeMOCTb CTPOUTEJNbHBIX MaTEPUAJNOB OObACHSET-
¢Sl MX NMOPHCTOCTBIO. XapakTep BO3AYXONPOHHIAEMOCTH MaTepHaJOB
BBHISIBJISIETCY 110 KPUBBIM pacxoga BO3AYyXa, MOJy4aeMbIM 3KCIepH-
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MEeHTaJbHO IMPOAYBKOH BO3Ayxa uepe3 oOpasen Martepuasna. Ha
puc. 41 npuBeleHbl XapaKTepHble KpHUBBIe pacxoja BO3AyXa, MOJy-
yaeMmble IJisI CTPOHMTeJbHBIX MartepHanaoB. Ilo ropusoHTanbHOH ocH
OTJIOXKEHBl PAa3HOCTH JAAaBJICHHH Bo3ayXxa Ap ¢ OZHOH H C LApyro#
CTOPOHBI O0Opasua, a N0 BePTHKAaJbHOH OCHU — COOTBETCTBYIOIIUE HM
pacxonanl Bo3ayxa yepe3 obpasen, W. Kpusasi I cooTBeTCTBYeT Mare-
pHaJaM, UMEKLIHM PaBHOMEPHYIO CTPYKTYPY C MOpaMH OJHHAKOBLIX
pasMepoB (Hanpumep, nMeHoOeTOH). Y4yacToK 3TOH KPHUBOH OT Haua-
Jla KOODAMHAT M JO TOYKH @ SIBJSETCS NPSIMOJHHEHHBIM, 4YTO YKa3bl-
BaeT Ha JaMHHapHOe ABHXKEHHe BO3AyXa B Nopax MarTepuaja. 3a
TOUKOM a CJaeAyeT KpPUBOJHUHEHHBIH

T yuacTOK — JBUJKEHHE BO3ayXa B TMO-
g Pax ImnepexoauT OT JaMHHapHOrO K
typOynentHomy. Kpumas I/ coorser-

il CTBYeT MarepuajaMm C IopamMu pas-
g JUUHBIX pasMepoB (pasHoOro pona 3a-
ChIIKK). OTa KpHBas He HMeeT Nps-
MOJIMHEHHOI'0 ydacTka, T. e. TypOy-
-~  JIEHTHOCTb IIOTOKa BO3JlyXa BO3HHMKAET

w

'

0 AP ruis Ap  TPH caMbIX MaJblX 3HauYeHHAX Ap.
Kpusas //] cooTBeTcTByeT MaJOBO3/Y-
Puc. 41. Tunel pusbix pac- XONpPOHHLIaeMbIM MaTepuanam (Zpese-

X0/la BO3AYX4 CHHA, IIeMEHTHBIH pPaCTBOp), HPSAMOJIH-

HEHHOCTb ee CBHIETeJbCTBYET O JaMHu-
HAPHOM IIOTOKe BO3[yXa Aaxe NpY 3HAUUTEJNbHbIX BeJanuuHax Ap.
Kpusas IV oTHOCHTCSi K BJaXHBIM MaTepHasaM. JTa KpHBas He
NPOXOAUT yepe3 HauaJjo KOOpPAUHAT, CJAeJ0BaTeNbHO, BO3AYX HayH-
HaeT NMPOHHUKATb Yepe3 MaTepHan TOJbKO MPH HEKOTOPOM MHHH-
MaJbHOM AaBJAEHUN APy, HEOOXOAHUMOM AJ5 NPEOJOJIEHUSA CHJ IO~
BEPXHOCTHOTO HAaTSXKEHHsI BOIBI, cO/lepKallelica B Iopax maTepHa-
na. HUem Oogpliie OyaeT BJAaXKHOCTh MaTepuasa, TeM BhIIIe 3Haye-
Hue Apygm.

[Ipy amMuHapHOM [BH’KEHHH BO3JyXa B IOpax MaTepHaJga Ko-
JIHYECTBO BO3JyXa, NpOoHHKaloulero uepes 1 x2 cnost marepuasna B Te-
yeHue | u, onpenenasiercs no popmyJe

W = i—%’i | (69)
rne W — KonnuecTBO BO31yXa B Ke/M?-4; Ap — pasHoCTb 1aBJEHHI
BO3/lyXa B MM 800. CT.; § — TOMILHHA CJIOST MaTepuaja B M; [ — KO3(-
¢uUHenT BO3AYXONPOHHLIAEMOCTH MartepHaJjia B Ke/m-4-Mm 600. CT.

KosdduureHT BO3AyXONPOHULLAEMOCTH MAaTepHaja aHaJoTHueH
KO3((HUHEHTY TENJONPOBOJHOCTH H SIBJISIETCS] II0Ka3aTejJeM cTelle-
HHY BO3JyXONpPOHHIIAEMOCTH MaTepHaJa.

[Tpu TypOy/IEHTHOM ABHKEHHMH BO3JyXa B OPax MaTepHasa mps-
Mot 3aBucumoctd mMexay W n Ap ue 6yner. Kpusbie [ u /I rpadu-
Ka puc. 41 MoKasbIBaIOT, YTO DU 3TOM HYKHO IIPHHUMAThL Ap®, npH-
yeM n Moxer ObTh B npegenax ot 0,5 go 1. OnHako muas mpaxkTHue-
CKPX pacueToB opmyay (69) MOKHO NPUMEHHUTh ¥ HJs TYpOyJeHT-
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HOTO J1BMXKEHHsI, €CJH [ ONpelesaeHo /A5 TaHHOTO 3HayeHHs Ap
1 n3Mmenenne Ap 6epercs B HeOONDbIINX TIpeneax.
3naueHnss Ko3(pGHUHEHTOB BO3LYXONPOHUIAEMOCTH HEKOTOPHIX
MaTepuaJsoB, TOJAyYeHHble 110 ONpeldeJeHHssM KaHA. TeXH. Hayk
P. E. bpuaunra, npuBefiens B Taba. 17.
Ta6nuuma 17

Koatuuuentsl BO31yXONPOHHLLAEMOCTH [ HEKOTOPHIX CTPOMTEJNbHBIX MATEPHAJIOB
(npu A p=1 um 800. cT.)

MaTtepuan 067::!\;(};1;% Bec 1-103, ke/m-4-Mmm 800. cm.

Funcosble NJAHTHL . . . . . . . . 1300 0,051
beron cocraBa 1:25:35. . . . . 2150 0,043
MunepanpHass Bata . . . . . . . — 435
Kepamsuroberon . . . . . . . . 1100 0,31
Kupnuy ravHsHbE ~ OGBIKHOBEHHBI . 1900 0,49
ABTOKNaBHBII neHobGetow . . . . . 670 0,52
HeaBroksnaBubii nedobeToH . . . . . 600 5,16
Hementuoii  ¢ubpomur . . . . . . 370 47,1

TonauBHBIN WJIAaK B 3achbimke . . . . —_ 6380

Ta6anua noxasblBaer, 4TO AJsi CTPOUTEJNbHBIX MaTepHaJOB Be-
JAnurHa KO3 @uuHeHTa BO3AYXONPOHUIIAEMOCTH H3MEHSIETCSI B OU€Hb
LIHPOKUX mpenenax: ot i=4,3.-10~% (6GeroH) mo i=6,38 ke/m-uX
XMm 800. ¢T. (LLJIaK TOMJHMBHBIH),

HcneiTanne Bo3AyXONPOHUII2EMOCTH Jesaercst 06byHO Ha obpas-
ax MaTepuHaJoB, UMEILHUX TOJIHHY He MeHee 5 CM, TAK KaK IpH
MeHbIIeH TOJIIHMHEe BEeJUYHUHB [ MOJy4dalTcss 6ojee BBICOKUMHU. IDTO
O00DbACHSIETCA BJHUSIHHEM BOJIOCHBIX TPEHIHH, a TaKiKe pPasJIHUHBIMH
nedexTaMU U3TOTOBJIEHHUS], KOTOPble B TOHKHX 00pasiax CKas3blBaloT-
csl cHJIbHEe, ueM B 60Jee TOJCThIX.

Ha BesuunHy xoad@uuneHta BO3AYXONPOHUIAEMOCTH MaTepHa-
Ja OOJIbIIIOE BJHSIHHE OKasbiBaeT ero BJaxXHOCTb. C TOBBILIEHHEM
BJAXKHOCTH MaTepHasa [OHHIKAeTCs €ro BO3AYXOIPOHHUI[aeMOCTb,
KpOMe TOro, NPOXOXKAEHHe BO3Ayxa uepe3d BJAXKHBLIH Marepuas Ha-
UHHAeTCd TOJbKO IMPH HEKOTOPOU pAa3HOCTH JaBJEHHH BO3MLY-
Xa Apmyus, YBEJIHUNBAIOLIEHCS C MOBLIIIEHHEM BJIAKHOCTH MaTepHaJsa
(cm. puc. 41). Tak, Hanpumep, 1Js1 0OBIKHOBEHHOTO TVIMHSHOTO KHP-
nHya NIpU BJaaxKHoCcTH ero, paBHod 14,5%, Apuun=50 mm 800. cr.
OTOH BJAXKHOCTH COOTBETCTBYeT HAachlllleHHe MNOp BOAOH, paBHOe
849%. Boobiie 3HauuTebHOE CHHUIKEHHE BO3AYyXOIPOHHMIAEMOCTH Ha-
Gatofaercss npu NpuOJUKEHHH BJaXKHOCTH MaTepuaaa k 50% Baax-
HOCTH, COOTBETCTBYIOLLEH IOJHOMY HACBILUIEHHIO MaTepHaja BOJOH.

2, BO3AYXONPOHULLAEMOCTb OFPAYXAEHUM

Bo3nyxonpoHHIIaeMOCTh OTpa)KJAeHUl He BCerjla COOTBETCTBYET
BO3IyXONPOHUIIAEMOCTH HX MaTepHasoB. Takx, HanpHMep, COBpeMeH-
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Hast KHPMHYHAsT KJIafka Nmpu TodlluHe ee ot 1)y mo 2!/, xupmuya
HMeeT BOsayxomponHuuaemoct W=0,55 xe/m2.4.mm 600. cT., B TO
BpeMsl KaK BO3AYXONPOHHIIAEMOCTb KUpNHYA HPH TOJIHHE €ro C105
0.5 x# [no taba. 17 u dopmyae (69)] Gymer pasroii Toapko W=
=0,49-10-3:0,5=0,98-10-3 xe/m?-u.-mm 800. cr.*, T. e. B 560 pas
MeHbllle BO3AYXONPOHHIAEMOCTH KJaaAKH. Takoe pasjnudHe B BO3IY-
XONPOHHIIAEMOCTH KHUpIHYAa M KJaAKH OODBACHAETCS HajauuueM
B KJaZKe «B MPUKHM» GOJBLIOrO KOJIHYECTBA Ileseil, 06pasyeMbixX
IpH HENOJIHOM 3alOJIHEHHMH IUBOB pacTBopoM. Kpome Toro, B npeme-
nax ToamuH 1!/;—21/; KupnHYa BO3MYXONPOHHIAEMOCTb KJAIKH He
3aBHCHT OT €€ TOJMUIHHBL. IDTO 00'bACHSETCS TeM, YTO CONPOTHUBJIEHUE
BO3IYXONPOHUUAHHIO OKAa3bIBAIOT TJaBHBIM 006pasomM TOJLKO Ha-
PYKHBIH U BHYTPEHHMH CJIOM KJaJKH B OJKHPIIHYa, BbIK/JAaAbiBaeMbie
¢ 6oJiee THIATENLHBIM 3alOJHEHHEM WIBOB PacTBOPOM, BHYTpPEHHSS
3K€ 4acTb KJaJKH, B KOTOPOi BEPTHUKAJbHblE LIBbI OCTAIOTCS MOHUTH
He 3alOoJHEHHBIMH DPacTBOPOM, OKasbiBaeT HHYTOXKHOE CONPOTHBJIE-
HUe Bo3ayxonpouuuauuio. HaveceHHe Ha MOBEPXHOCTb KJIALKU LITY-
KaTYPKH DE3KO CHHKaeT BO3YXOIIPOHHLAEMOCTb; MpH OJHOM Cloe
IITYKATYPKH BO3AYXONPOHHLAEMOCTh KJalKu CHHXKaerca no W=
=0,06, a npu 1BYX caoax — no W=0,032 xe/m?-u.-mm 800. cr. Cie-
noBaTeJbHO, IJIaBHOE BJHSIHHE HA BO3AYXONPOHHIAEMOCTH KHUPNHY-
HBIX CT€H OKa3bIBalOT CJOU LUTYKATYPKH.

IIpu mamnofl BO3AYXONPOHHIAEMOCTH HPEBECHHBI BO3IYXONPOHY-
1aeMOCTh OOIIMBOK OKa3bIBAeTCHd Upe3BBLIYAHHO BBICOKOH M3-3a ile-
Jedl B cThIKax Nocok., Hanpumep, TecoBbie OOWIUBKY TOJIIUHOK 20—
25 MM UMEIOT CJeNYIOUINe BeJHYUHBl BO3TYXONPOHHIIAEMOCTH:

M3 o6pe3nuix 10cOK BOPAUTHIK . . W =122 ge/m2 4. mm 800.cm.
» > »  BueTBepTh . . W =80 »
» WNYHTOBAHHBIX JOCOK . . . . W =7 »

B pacuerax orpaxaamliuX KOHCTPYKIHH Ha BO3LYXONPOHHIIAe-
MOCTb OLEHKa BO3LYXOINPOHHLLAEMOCTH CJOEB [edd4eTCd II0 BeJHUH-
HaM HX CONPOTHUBJEHHIO BO3AYXONPOHHUAHWIO. I CIIOWIHBIX CJ10-
eB MaTepHaJoB, He MMEIOIIUX IleJell HJIH CThIKOB, CONPOTHB/EHHE
BO3/yXONPOHUIAHUIO Ry onpese/seTcs 1o popmy.e

RH — T (70)

rae § — TOJLIMHA cJ0d B M; [ — KO3 GUIHEHT BO3AYXOIPOHHUILAEMO-
CTH MaTepuaJja B Ke/m-4-mMm 800. CT.

ConpoTuBJeHHEe  BO3AYVXONPOHUUAHIO  HMeer  pa3MepHOCTHb
M%.q4.mm 800. CT./[Ke 1 TIOKA3bIBAeT BEJIHUYMHY pPA3HOCTH NaBJEHHII
BO3AyXa B MM. 800. CT., IPU KOTOPOH uepe3 1 m2 nauHoro caoqa Gymet
MpoOHHKATh | k2 Bo3ayxa B 1 #.

JIJIsT KOHCTPYKTHUBHBIX CJIOEB ¥ HEKOTOPBIX Matepuasios B Tab.a. 18
IPUBOASATCS 3HAueHHsT Ry, KOTOPBIMM H CJeAVeT M0Jb30BaTbCS IMPH
pacyeTrax.

* 10—3 BeefeHo notoMy, uto B Taba. 17 3nauvenus i veeauuensl B [0? pas.
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Tabanuna l&

PacuerHble Be/JMUYMHbI CONPOTHBIIEHHA BO3AYXONPOHHUAHHIO HEKOTOPHIX
KOHCTPYKTHBHBIX CJIOEB H MaTEepHAJOB OrpaXiaeHHH

KOHCTPYKTHBHEL CJIOH W MaTepHas R
cJIoeB B MM )
orpaxieHHA Tommuna €710 "l M 800, cmomdoujie

Of6on  OymaxKHbie . . . . . . . . - 2

Crena KHpnuuyHas CiljiollHas TOJHLIKHOH

Goaee 1 Kupnuua Ha THXKeNOM pac- . )
TBOPE . . . e Bo.iee 250 1,8

To e, B | KUDIMY M MeHee . . . . 250 u veuee 0,2

C1cHa U3 OYCTOTENBIX KepaMmMHueCKHX
KaMBpel ToauluHoi B 1!/ KamHa . - 0,9

OfwuBKa U3 [10COK ABoliHasg ¢  npo-
KJIaJKOH MeX1Y JOCKAMH CTPOHTETIb- _
HOH Oymarm . . . . . . . . . 50 10

O6iwuBka u3 ¢pubponura, APEeBECHOBO-

JOKHHCTBIX IVIMT 4 Topomaur  Oe3 I
*41e1KM  WBOB . . . . . . . . 15—70 0,05

O6mnBKa U3 THICOBHIX OOMHILOBOUHBIX

JHCTOB (cyxaqd IUTyKarypxka) ¢ 3a-

JeJKOof WBOB . . . . . 10 2
[1AWTH MUHEPANOBATHBIE JKECTKHe . . 50 0,2
PvGepoun . . . . . . . . . ... 1,5 Henponnuaem
Cyaska IJIHHAHAS, TUIATeJbLHO BLINOJ-

HEHHAT . . . . . . . ... 5—7 9,7
Crena Opycuatasi uaun OpeBeHuyarast

pybaenas . . . . . . . . . . - 4
Toab. . . ..o 1,5 50
lITykatypka ueMeHTHass IO KaMeHHO

WK KHPNHMUHOH KJaajake . . . . . 15 38
Ultykarypka H3BecTKOBas MO KaMeHHOI

WIH KMPNOMYHON KJIajgKe . . . . . 15 14,5
liIrykarypka wu3sBecTkoBas 10 ApaHu

(mo mepeny) . . . . . . . . . 20 1,7

|

[TpumMeuanue. N9 KaMeHHLIX CTE€H, HMEIOWHX pPAacIUHBKY UIBOB NO HapPyXHOH no-
BEDXHUCTH, CONPOTHBJEHHE BO3AYXOMNPOHHIAHHIC YBEJHUHBaeTCa Ha 2 MM 600, ¢T.-M?-ulKe,

KonnuecrBo Bo3nyxa, xoropoe 6yaeT NPOHHKATL Yepe3 orpaxkie-
Hne, W xe/m?.y onpeneasiercss no dopmy.e

Ap
W = 71)
ER“ ’ ( )

raie Ap — pasHoCTb MaRJEHHUI BO3/yXa C OAHOU YU C APYroil CTOPOHDI
orpaxuaeHus B mm 80d. cT., 2Ry — cyMMa CONPOTHBJIEHHH BO3IYXO-
NIPOHULAHHUIO BCEX CJIOEB OrpazkKAeHHit B MM 800. cT. M2 u[Ke.
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Mpumep 31. OnpepenuTb CONPOTHBJEIHE BO3AYXONDOHHIAHHIO CTEHBI TOJ-
IIMHOI B JIBA KMPNHYa M KOJHUYECTBO NPOXOASIIEro yepes nee BO3AyXa.
ConpoTHBJeHHe BO3AyXONPOHUILAHHIO CTeHnl (ro Tadm. 18):

BuyTpeHusas WITyKaTypKa H3BecTKoBas 15 Ry1=14,5

Kupnuunas kaaaka B nsa kupnuda 510 su Rye= 1,8

PaciuuBKa IBOB MO Hapy:KHOU MOBEPXHOCTH Rys= 2
TRy=18.3

[To nanubim npuMepa 30 mpumeM Ap=3.16 aua 800. cT.
ITo ¢opmyse (71) KonHYeCTBO BO3AYXa. MPOXOAALIETO Uepe3 CTeny,

= ——— = 0,17 x2/m?.u4.

[Ipumep 31 mnokaseiBaeT, YTO KOJIMYECTBO MNPOXOASAILIETO yepes
cTeHy BO3Zyxa HeboJabluoe. DBo3IyXonpoHHAeMOCTb KpYyNHOMNa-
HEJbHBIX CTEH, HUMeMIUuX OeTOHHBIE (QakTypHBE CJou, OyAer elle
MeHblle, 0COOEHHO MHOTOCJOUHBIX TaHenel (cMm. puc. 7), ¢ ABYMA
$haxkTypHBIMH caosiMu oOuiell toJaumunoil 120 mm u Oonee, y KOTO-
PLIX BO3LYXONPOHHILAEMOCTb INajaer A0 HyJAf. B Hapy»XHBIX cTe-
HaX M3 TaKUX IaHeJdell BO3AyXOINPOHHLAECMBLIMU SABJAIOTCH TOJbKO
CTHIKY TaleJsell, OnpelesuTh BO3AYXONPOHUILAeMOCTb KOTOPBIX pac-
4eToM He InpejcraBisercs Bo3MOXKHBIM. Ha ocHoBanum skcnepi-
MEHTaJNbHBIX JaHHBIX BO3IAYXOMPOHHUIAEMOCTb CTBIKOB IMaHeJseH
A7s 1 M uX AJHHBL B CONPOTHBJEHHE MX BO3AYXONPOHHIAHHIO MOXK-
HO MPUHUMATh CJAEeNAYIOMUMHU:

[Ipu 3apnesnxe nosocTH crwvika 6ero-
HOM . . . . . . .. .. W=1,1 ke/m-u.mm 800.cm.;
R,=0,9 ux 800.cm. m-u/K2;

To ke, HO C OKJ€iKOl MOJOCTH V-
fepongom . . . . . . . . . W=0,5;, R,=2;

FopusonranbHbifl CTLIK ¢ 3y60M H ¢
NOPOU30JI0M Ha H30JIOBOH Macrii-

Ke . . . . . . . ’ . . . W?:O, 125; RHZS;
CTHIKH, TIOKDBITbIE CHAPYXKH THOKO-
JIOBLIM TIe€pMeTHKOM . . . . . W <0,1; R,>10.

BosayxonponuuaemMoCcTb CTBLIKOB YBEJAHYHBACT TEIJIONOTEPH Ue-
pe3 orpazKaeHue, T.€. MOBBLIILACT ero Koy(p@uuueHt TtenJonepena-
Yd YU YyBeJIUMYHBAET CMeIleHHe TeMIePaTypPHOro IoJasi B Orpazxie-
HUH.

Cymelienye TeMIEPaTypHOrO MOJS NPOUCXOIUT BCJAEACTBHE TO-
ro, 4TO0 4acTb TeIJa, IepelaBaeMOro yepe3 OrpaxKAeHue, HIALT Ha
HarpeBaHHWe HApPYIXKHOTO BO3[VXa, NMPOHUKAIOULEro uepe3 orpa:/jie-
Hue. uddepenunanbHoe ypasBlleHHEe TeMIEPAaTyPHOTO IOJS Orpazk-
JeHHs C yueTOM MHQUJIbTPALUH BO3LyXa BBIBOAMTCHA B MpEANOJOKe-
HHUH, 4TO B JIIOOOM CeYEHHHU OrpaxkIeHus TeMnepartypa Bo3Ayxa B IO-
pax MaTepuaJja paBHa TeMIepaType caMoro marepuaJa. Ecjau B or-
paKAeHHH BBIIGJUTb OECKOHEYHO TOHKHH CJOH TOJMHHONH dX, TO
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HpH OTCYTCTBI/IH Hl'lq)I/IJIpraILHH qepe3 HEero 6yILeT HpOXOﬂ,I/ITb KOJIH-
4yeCTBO TellJia
. at
(2::T" Lo — . (72)
dx

M3menenne xoJsuuecTBa TemJa NPH INIPOXOXKAEHHH €ro uepes
c10# dx BeaencTBue HHOUIbTPALIK:

d a2t
R (a)
dx dx?

JTO u3nMelelue [IPOUCXOANUT BCJICACTBHE HarpeBanusa BO3AYXA

Ha BeJuuHuy df, cJe1oBaTeIbHO

d dt
o _wedt (6)
dx dx
rae W—xoanuecTBO BO3JyXa, NPOXOASLIEr0 4yepe3 orpakKIeHue, B
Ke/m?-4;  c— ynedbHas TeINJ0EMKOCTh BO3/yXa, paBHas

0,24 kkaa/ke B epad.
IIpupaBHuBass mpaBbie uacTu ypaBHeHu#l (a) u (06), moJaydum

y\ — —— T . 73
) We ; (73)

IT0 U ecTb Au(depeHiHalbHOe ypaBHeHHE TeMIEepaTypHOro Io-
Js TJOCKOTO OrpaxKAeHHs NpH HHQPUAbTpaUUH BO3Ayxa. PenieHue
3TOr0 ypaBHEHUS NOJYYeHO [J-poM TexH. Hayk P. B. ViIKOBbIM
B BUe [27]: :

eCWR .. —1

— f}, + (t “"tn) R, | s (74)

rie Ty—TeMIepaTypa B JI060H MJAOCKOCTH OrpaxXAeHus B 2pad TpH
HHOUIbTPALlUA BO3AYyXa; fy U [gy—TeMIlepaTypbl BHYTPEHHEro W Ha-
PYKHOrO BO3AyXa B epad; € — OCHOBAHHE HaTypaJbHBIX JOrapHd-
MOB; R, — TepMHuuecKoe CONPOTHBJ/IEHHE OTPaKJACHHs OT HaPYXKHOrO
BC3/yXa 10 paccMaTpuBaeMod IJOCKOCTH MPH OTCYTCTBUU MH(DHUJILT-
paunn Bo3ayxa B epaod-m?-u/kkas; Ry— cONpOTHBJIEHHE TEMJOIe-
peradye BCEro orpaxJIeHUsi NpU OTCYTCTBUH UHQUIbTPALUN BO3AYyXa
B epad- m?-u/kKaa.

Bennunna xosgduuueHra tensoneperadyd OrpaxkIeHus ¢ y4eTom
n1QUIBTPAllUK BO3AyXa onpenensiercs no popmyJe

cWefWRe

b= (75)

Ilpn puaprTpanuu BO3LyXa N3 3LaHUS HApPyXKy (3KCUIAbTpaLus)
BeauunHa ¢W B dpopmyse (74) Gepercs co 3Hakom MHHyc. Popmy-

na (75) samensercs Gopmyaoi
k ___w (75a)

SKCQHJIbT
q) p eCWRo — ]
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Mpumep 32. Onpenenutbh pacnpeneneHye TeMNepatypsl M BeAHUYHHY KO3dodu-
i{(HeHTa TEIVIONEPCAayH KHPNHYHOII HEOIITYKAaTYPEHHOH CTeHbl TOJLIMHOH B 1B2
KHpnu4a rnpu WHQKILTPALUN HAPYKHOTO BO3AYXa.

TIpu oTcyTcTBMHM HHPUILTPAUWH BO3AYXa CONDOTHBJEHME Tervoneperauve cie-

0,51 .
el Obic Obl: Ro=0,133+4 0—7*—{—0,05—-:0,91 epad-m?-y/kkasi ¥ KOIPOHUIHEHT

¥

Telvionepefaun k= 09l =1,1 kaa/mu?-4-epad.
[Ipumem: tn=l55; ta=—25° u Ap=3 mm 60d. cr. Ilo dopmyne (71}
H Ttaba. 18 noayuum: =—l*—8—=1,67 kefm2.q;  cW=0,24.167=04%

KKaa[m2-u-2pad.
ITo dopmyne (74) nas no6of NAOCKOCTH CTEHBI

0AR, 0.4R

T=—254 (15+25) ———— - = 25+ 91 ¢ Y1),
e’ [

Ins pacuera nenuM CTeHY Ha WIECTh CJI0eB, TONILHHON KaxXkAbll mo 85 mam.
Pacuer pacnonaraeM B TabJauLe.

Ha puc. 42 pacnmpejesnenyue TeMInepaTypsl B CTEHE [0Ka3aHO Tpaduyecky.
Huxusg KpuBass COOTBETCTBYET pacnpeldesieHHI0 TeMHepaTyphl NpH HHOHAbTPAlLHH
BO3/yXa, NYHKTHDHA$ JIHHUS COOTBETCTBYET OTCYTCTBHIO HH(HILTPALHHU.

Pacuernas tabanua

N T TiPH OT-
NJI0CKO~ Rx 0'4Rx ”%)_,_ZR m—1 91 (m—1) Ty epag HgéxTaﬁxT:TH;a-
CTH =t¢ A Fig70cs
1 0,777 0,311 1,364 0,364 33,1 8,1 9,2
2 0,656 0,262 1,3 0,3 27,3 2,2 3,9
3 0,535 0,214 1,239 0,239 21,7 —3,3 —1.,5
4 0,414 0,166 1,181 0,181 16,5 —8,5 —6,8
5 0,292 0,117 1,124 0,124 11,3 —13,7 —12,1
6 0,171 0,068 1,071 0,071 6,5 —18,5 —17,5
7 0,05 0,02 1,02 0,02 1,8 —23,2 —22,8

Puc. 42 u pacuetnas Tabiuua NOKasLIBAalOT, YTO HaHGOMbLIEE PACKOXKIEHHE
TeMieparyp, pasioe 1,8°C Gyner B cTeHe Ha paccTosiHMM 17 C# OT ee BHyTpeHHedl
noBepXHOCcTH. Ha BHYTpeHHeH NOBePXHOCTH CTeHBl [OJ BJAHAHHEM HHOHJILTPALHH
TeMnepaTtypa noHuxaercs Ha 1,1°C.

Koaddununent tennonepenaun crens npi HHGUABTPAUHH mo dopmyae (73)

0’460,4-0.91
eob4'0i91 - l

= 1,31 kkaa/m2.u-2pad,

T.e. Ha 199 OGosbuie 3Hauenns k, nodyuensoro 6e3 yyera HHOHIBTPALHH
[Tpu skcouabTpauuu no dopmyne (75a)

0.4

Rskepnnbrp = 030,01 = 0,91,
et

T. e. Ha 17% MeHblue, yeM NIPH OTCYTCTBHH (UABLTPAIEH Bo3nyxa. TeMmepatypa
la BHYTPEHHEH NoBepXHOCTH crelbl Oyaer 10°C, 1. e. nHa 0.8° Bbllie, uem mpu oT-
CYTCTBHM (DUIbTPAUNH BO3AYXA.
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MccenenoBanuss BJIHMAHHS  BO3AYXONIPOHHUUAEMOCTH -HapPYKHBIX
CTeH Ha pacnpefie/leHHe B HUX TeMIlepaTyphl, npoBereHHble Jlabopa-
topuell Tenmopusukn Akagemuu apxutektrypel CCCP B naGopartop-
HBIX YCJOBHAX M Ha ONBITHOM CTPOHTENLCTBE, NOKa3ajdd XOpOLYIo
CXOAMMOCTb pacyeTHbIX JHXaHHbIX 1o ¢opmyaam @P. B. Ymkosa c
ONBITHEIMHM JAHHBIMH, YTO YKa3biBaeT Ha OOJbLIYIO TOYHOCTL op-
mya (74) u (75).

HopMmupoBanne BO3LyXONPOHHLLAEMOCTH Hapy>XKHBIX OTpaKaarw-
IIUX KOHCTPYKUMH IOCTPOEHO HA NPUHLHUIE OrpaHUUYEeHUdT KOJUYeCT-
Ba HapyzXHOro BO3JyXa, KOTO-
pPHI MOXKET NPOHUKHYTb B I10- {2 3 4 5 6 7
MelnleHHe B pesyJabraTe HH-
¢uibTpaluM €ro yepes Ha-
pyxHble orpaxaenusa. CHull — r=7m50L |
II-A.7-71 pomyckaioT KoJauye- |
CTBO MH(UJIbTPYEMOIro BO3JIY- 0 \37 l{
xa uepes orpakieHde He 6o- & N\ |
Jee: JJs HapyXKHBIX CTeH Ku- \
AblX spanuf 0,5 ke/m?.u: 179 0’ _\\\ 0°
HapyZAHBIX CTeH MPOH3BOICT- N
BEHHBIX 3MaHul 1 Ke/m?-u. Q’

MpopnonbHas huAbTPaLUS. -10° 85 W
PaccmorpenHnoe IBJIEHHE \\
(bHJIpraULIHH Ha3bIBAIOT <O o ' ;\
[IePEYHOH» HJH «CKBO3HOU» "0 B NN
¢unbrpaunen. HaHeceHue Ha
BHYTPEHHIOIO TIOBEPXHOCTE 25704 = -25°
orpaKJieHus A0CTaTOYHO BO3- 05
JAVXOHENPOHUIIaeMOro  ¢J104 ’ -
rapaHTHPYeT OTrpaxJaeHue OT
H3JIHHiH€fI CKBOSHOﬁ HH(be/IJIb- Puc. 42. Cmemenne TeMIIEpaTypHOTO MoJis
TpaLU/IPI. OILHHKO an Helo- B CTEeHE IIpH HH(I)HJIpraU,HH BO3aYyXa
CTATOYHO! 3alLUTe HAapYKHOH
NTOBEPXHOCTH OTPAKJACHUS MOXKET IIPOUCXOAUTD «IIPOAOJAbHAA» (PHJIb-
Tpaunua. Jsnenye npoao.IbHON GUABTPALMHA COCTOHT B TOM, UTO IIpH
BO3/1€HCTBUH BeTpa XOJOAHBIY HAapYXKHBIH BO3AYX MOXKET IIPOHUKATH
yepe3 NMOBEPXHOCTb OrpaxKAeHHsI B €0 TOJILY ¥ 3THM BBI3BATh JONO/I-
HHTeJbHbIE NOTEPH TelJa OorpaKJleHueMm H oXJaxK/leHHe NOMeLeHHH.

Y Hapy:KHBIX CTE€H, COCTOSIIHX M3 BO3AYXOIPOHHULAEMBIX KpPYII-
{IOMOPUCTLIX MaTepHaJjoB HJAM NYCTOTENbIX KaMHeH, NpoaoJbHas
HH(UIbTPALUS MOKET BO3HUKHYTb M IIPH OTCYTCTBHHM BETpPa IOI
BJIHMSIHMEM TenJoBoro Hamnopa. Ilpu 3ToM uepe3 Hapy:KHYIO MOBEPX-
HOCTb B HHUJKHEN YacCTH CTEHbl XOJOIHBIM HapyKHBIH BO3LYyX Oyner
TPOHUKATb B CTEHY, a4 B BEPXHEH YaCTH HarpeTbld BO3AYX YXOIHUTb
13 Hee.

TlpononbHas uHGUABTPALUA MOXKeT ObLITh TOJBKO B OrpaxKIeHHu-
X, Hapy»Hasi MOBEPXHOCTL KOTOPHIX HENOCTATOYHO 3aluileHa OT
Bo3gyXonpoHunanua. K Takym KOHCTPYKUHUAM OTHOCATCS: KUPIHY-

~o
<
' 0

[ SRS
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Hble CTEHBbI, OLITYKaTypeHHble TOJIbKO C BHYTPEHHEH CTOPOHbLI H He
HMelolye pacIUHBKH IIBOB MO HAPYXKHOU IMOBEPXHOCTH, pasiudible
OOLIMBHBIE KONCTPYKLHUH, a TakiKe yepJavyHble MEPEKPBITUS C KPVII-
HONOPHUCTBIMH 3aChllIKaMH, He HMEIIIHMH 3alLIUTHOU KOPKH.
Binsinne nponosbHOM (GUIbTPALHH Ha TENIOTEXHHUYECKHIT pe-
KMM HapVKHBIX OrpaxKJeHUd He NMOILAETCsI pacueTy, HO ero Heos-
XOIHMO VUHUTBHIBATHL NPU NMPOEKTHPOBAHUH OTpaXKIeHHH, 4TOOBI NpH-
HSATb Mepbhl 110 3allUTe HaPYXKHOH NOBEPX-
>t HOCTH OT H3JHILIHEHl BO3AyXONpOHHLae-
N

.

.~
.«

MOCTH.

| AR } Bpennoe BaHsSIHHME NPOIOJbLHOI HH-
f L GbuabTpauuy Ha TeIJIOTEXHHYECKHH pe-
KHUM OTPaxKIEHHHU H IOMelleHUH NposiBH-
R JIOCb B OJJTHOM H3 JOMOB 110 yJ. ['opbKoOro
E ot ] te B Mockee. JIzoposbie dacaanl GbliH OC-
S TaBJEHLl  HEOLITYKATYPEHHBIMH M 6e3
b g PACLIMBKH IIBOB KHUPNHUHOM KJ4aAKH
t CTE€H; BCJIEICTBHE 3TOr0 3UMOH TMPH CHIb-

N HBIX BEeTpax B KOMHATaX, BBIXOASLINX HA
50 70‘ 5 3T0T (hacan, TeMneparypa BO3ayXa pPe3ko
~ > nmanxasna, 4ero He HabJ100aJ0Ch B KOMHA-
TaX, BBIXOASAIINUX HaA YJUUHBIIH acan,
CTE€HBl KOTOPOI'O HMEJH HapyXKHYIO IITYV-
KaTypKy.

Buyrpennss ¢uabrpauus. [Ipu 60/1b-
miofi BO3IYXONPOHHULAEMOCTH MaTepHaJaOB OTpa:KIeHHs, AaxkKe IpH
AOCTATOUHOH 3aliuTe OT MH(QUAbTpALHI HapYXKHONH W BHYyTpPEHHEH
II0OBEPXHOCTeH OorpaxKAeHHs, B TOJIe MaTepyuaJsa noji BJAUSHUEM pas-
HOCTH TEMIIePATYp MOTYT BO3HUKHYTb KOHBEKLIMOHHBIE TOKH BO3AyXa4,
aHaJIOTHYHbie KOHBEKIIHOHHBIM TOKaM B BO3AYILIHLIX [POCAOUKAX.
[Tpu npuMeHeHUH KPYNHONOPHUCTBHIX BO3JYyXONPOHHLILAEMBIX MaTepHa-
JIOB MJIH 3aCBINIOK BJHSIHHE BHYTPeHHel QUAbTpPALMK Ha TEIIO3allHT-
1Ible CBOICTBA OTpaKJAEHUS OKAa3blBAeTCS HEe3HAYHUTEJbHLIM H OOBLIUHO
NoBbIIEHHe Kod(duuueHTa Tenjonepenaund OrpaxkKIeHHS I[PH 3TOM
He mpeBocxonut 5Y%. BHyTpeHHAs ¢uabTpaulsg MoOXKeT 0KasaTb OT-
puIaTesbHOe BJHSHHE HPH BO3AYUIHBIX NPOCHOHKAX B OrpaxIAeHUH,
pasjgeseHHBIX BO3NYXONPOHHIAEMBIMH MeperopoixaMu; IpH 3TOM
CHIKEHMe CONpPOTHBJICHMS TelJollepeiaue OrpaXkaAeHus MOkeT OblTb
3HAYUTEJbHBIM, UTO BUAHO U3 CJEAYIOILEro npumMepa.

~

Puc. 43. K pacuery BHyTpeH-
He#l (uAbTpalUU BO3AYXAa

Mpumep 33. Onpenenutb CONPOTHB/EHIE Telsiollepenaue CTEHbl, H300paKCH-
HOM Ha puc. 43, ¢ yueToM BHYTpcHHeH QuabTpaunun Bo3ayxa B Hell.

CreHa COCTOUT M3 ABYX (aHepHLIX OOIIMBOK TOJUIMHON MO O MM. MEXKAV KO-
TOPBIMH pacrojoxen cjioii Gubposnura ronmuuoi 70 mm. Mexny danepubiMu 06-
WIHBKAMH ¥ (GUOPOJHTOM 006pasyloTcsl BO3AYyLIIIbIe NPOCAONKH TOIIMHMHON 1o HO M.
Beicota crennt H=4 .

Bes yuera BuyTpenueii (GuALTPAUHWH CONPOTHUBJCHIE Temjonepepaye CTeH:

0,005
Ry=0,133 +

0,07
240,182 013 + 0,05 = 1.15 epad-u?-u/kxanr,

b LS
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T. €. YAOBJETBOPHUTENbHOE AJSl KUJIBIX 31aHHI B KJIUMATHUECKHX YycaoBusax Mo-
ckBbl. KoappuuuneHt Temionepe/aun CTEHHI

k= L == 0,87 Kkaa/m?-u-epuad.
[, 15
[Tpumem TteMmiepaTypbl Bosidyxa: puyrTpeHHero {,=-+18°C, uapyxuoro fg=
=-—31°C. Torza no ¢opmyne (28) remnepaTypbl BO3AyXa B BO3IYLIHLIX IpPO-
c/10HKax 6yavT:
BHYTPEHHEro

49 0,18
h=18— 5(0 133+ 0, 033+———) 7,1°
HapYKHOTO

49
s = — 3l 4 1 5 (009+0033—|~0 05) =

= — 23,6°.

[To ¢opmyne (65) obbeMHble Beca BO3- Puc. 44. TlokpriTne wmen0B ng‘
Iyxa B TNpOCIORKAX COOTBETCTBeHHO Gyayr  NAY/IBCKOTO TEKCTHIBHOTO KOMOH-
paBHbl: y;=1,26 u y,=1,42 Ke/md HaTa

Bcenencreue pasHOCTH OOBEMHBIX BECOB 1 — pyGepoun; 2 — HACTHI; 3 — KaMbl-
BO31lyXa B NPOCNOHKAX B HHXKHEH 4acTH CTEeHbI wurt; 4 — danepa

BO3AyX OyleT NpPOHMKATb M3 HAPYXKHOH Mpo-
CJIOHKH BO BHYTPEHHIOIO, a B BepXHeil 4acTH, HAa06OpOT, 13 BHYTPEHHEH B HapyX-
HYI0O, KaK TNOKa3aHo CTpelKaMud Ha pHuc. 43. Ins Kax1oil NMOJOBUHBI CTEHH MO ee

BpicoTe o ¢opmysae (63) moayudMm cpeiHHe PA3HOCTH [ABJEHHI Bo3ayXa TpH
h=H/A=1 u:

Ap =1(1,42 —1,26) = 0,16 mm 600. cm.

Pacxon BO3nyxa AJsl KaxKAOH TOJOBHHH CTeHBl o ¢opmynae (71), npuuu-
Mas IJIOWIA[b BO3AYXONPOHHUIAHHST paBHON 2 M2 W CONPOTHBJEHHE BO3LYXOMpPOHHU-
nanuio pubponaura He3 s3anesku wpoB Ry==0,05 (no tadn. 18),

W 0. 162 6,4 ke/
=— 2= Kefu.
0,05

KosnuecTBo TemJa, nepeHOCHMOro BO3AYXOM M3 OJHOH NPOCAOHKH B JPYrYIO,
Q= Wc(t,—1t;) =6,4.0,24 (7,1 + 23,6) = 47 kxaa/u.

YBennueHne Kosb@uUHeHTa Temjonepefauyd CTeHbl BCJeJCTBHE BHYTpPEHHel
dbunpTpaLuU
Q 47
Ak = = = 0,24 kxaa/m?-u-2pad,
Fty—t)  4(18 4 31) / P
a Koadpbuuueut rtemonepenauu creibl 8 =0,87+40,24=1,11 xkaa/m?-u-2pad, T.e.
Ha 289% O6o.abuie, uem 0e3 yuera BHYTPEeHHeH (QUIbLTP MK,

CompoTuB/eHle Temjonepenaye CTeHsl Ro= T—TI——OQ epad-m?-4lkkanr BMe-

cro 1,15, CnemoBaTenbHO, Takas CTeHa B TEMJIOTEXHHYECKOM OTHOIUIEHHH HE TIpH-
ro/iHa g XUJIbIX 3J1aHHH B YCIOBHAX KJAHMaTa MOCKBbIL.

M3 npakTuKM CTPOHMTENbCTBA NPUMEPOM OTPUIATENBLHOTO BJIHSI-
HUS BHYTPEHHeH (QHUJIbTPALUH MOTYT CJYKHTb IOKPBITHS IIEAOD
bapnaynbckoro texctusbHoro xkomOuHaTa, nocTpoeHHoro B 1936 r.
Jn1s yremieHns HaAKJOHHOTO TOKPBHITHSI 1IeJ0B OblT MpHUMEHEH Ka-
MBIIIAT (pHUC. 44), pacnosioKeHHBIH MeXKIy AEPeBSIIHbIM KPOBEJb-
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HBIM HACTHJIOM W NOJLIHTOH CHH3Yy daHepod Takum o6pa3om, 4To
MEXKJY HHMH H KaMBIIIUTOM OCTaBaJHCh BO3JYILHBEIE TNPOCTOHKH.
B pesynbrate 00sblIoH BO3AYXONPOHHUAEMOCTH KaMBIIIMTA H Ha-
KJOHA TOKPBITUS XOJOAHBIH BO3JAYX H3 BepXHeil NPOCIOHKH IPOHH-
KaJl B HUXKHIOI NIpoc/ofky (IOKa3aHO CTpeNkaMu Ha puc. 44), B
pe3ynabTaTe 4Yero 3uMO¥ Ha MOTOJKe ulefa KOHAEHCHpOBaljlach BJa-
ra, a B HHXHeHl uacTH OH JAaxe INOKpbiBaJjcs uHeeM. Ilpu yrenie-
HHH 3TOT0 Ke MOKDPBITHA KaMBIIIUTOM ©e3 BO3AYIIHBIX IPOCJIOEK
(uau npu o6Maske o0eHX NMOBEPXHOCTEH KaMblilluTa JAJS YCTPAHEHus
ero BO3/YXOIPOHHIaeMOCTH) TENJO03aIllUTHbIC CBOHCTBA IOKPLITUSR
GBIMH LOCTATOUHBIMH.

3. PACYET OFPAXXAEHHHA C BEHTMNUMPYEMOW BO3AYWHOH
fPOCNOHKOH

"B CcTpoHTesNbHOH IIpaKTHKe HepelKO BCTPEYanTCs HAapyXKHhHIE
OrpaKjeHHsd, HMCIOLIHe BO3AYIIHBIC TPOCJOHKH, cooduiamuiuecs <
HapyxHHM B0o3AyXoM. OcobeHHO 60Jbill0€ paclpoCTpaHCHME IOJY-
YUJIW NPOCJIONKH, BEHTHUJIHpPyeMble HapyKHHM BO3AyxoM, B Oecuep-
I.a4HBIX COBMEIUEHHBbIX IOKPHTHAX KakK HauboJgee 3¢p¢eKTUBHAA Me-
pa O6opb0Hl ¢ KOHAeHcauue# B HUX BJard. [lpum BenTHIMpOBaHHA
BO3AYINHOH TNPOCTOHKH HAPYXKHBIM BO3AYXOM IOCNEZHHH, IpPOXOAS
yepes OrpaxJcHHe, OTHHMaeT OT HETO TemnJo, YBeJNHUHBAA TerJo-
OTLA4Yy OrpazKJeHus. ITO NPUBOJAHT K YXYAUIEHHIO TelJIO3alN[UTHBIX
CBOHCTB OI'pPaK/JeHHs M MOBHIIEHHW ero Kos(GhuiveHTa Ternomnepe-
JauH. .
Pacyer orpaxJaeHHH € BEHTHJIHDPYEeMOH BO3IYyIIHOH HPOCJOH-
KOH NPOBOIAMTCA C UEJbIO ONpejesieHHsl TeMIepaTypbl BO3J1yXa B
NpPOCJOHKEe W AEHCTBUTEJBHBIX BEJIHUHH CONPOTHUBJIEHHSA TelJonepe-
aave ¥ Ko3(QQHUIHEeHTa TenJonepenaul TAKUX OrpaxJieHui.

Huxe npusBoautcs npubavKeHHBIH MeTOJ pacuyeTa TeMIIEpPaTyphl
BO3AyXa B IIPOCJOHKE, npeanoxeHubli npod. B. JI. MauuHcKkHM, KO-
TOPLIH paccMaTPHBAET BEHTHIMDYEMYIO BO3AYIUHYIO IPOCJOHKY B
OTPaXXACHHUH KaK BO3JAYILUHBIA KaHaJ, 4Yepe3 OAHY CTOPOHY KOTO-
poro TemIo MOCTynaeT B KaHall OT BHYTPEHHEro BO34yXa, a yepes
IPYTYI0O CTOPOHY OTHAaeTCsi HAPYXKHOMY BO3AYXY. JBHXKeHHe BO3-
IyXa B NpPOCJOHKe MOKeT BO3HHKHYTb HJIH IIOJ BJIHHHEM TEIJIO-
BOr0 Hamopa (HAK/JOHHHE W BEPTHKAJbHbLie OTPAMKAEHHS), WIH TOJX
BJHSIHHEM BeTpoBOTO Hanopa. KoJsudecTBo BO3nyXa, HPOXOISIHIETC
yepea MPOCJIOHKY, IpH WHPUHE ee, paBHOH 1 M,

W = 360008y xe/u,

rie v — CKOPOCTb BO3AyXa B NPOCJTOHKEe B M/cex; O — ToNmIuHa
 BO3AYLIHOH NPOCJOHKH B M; Yy—OOGBEMHBINI Bec Bo3ayxXxa B Ke/mS.

CkopocTh JIBHXKEHHS BO3AYXa B IIPOCJOFKe OINpeaessieTcs Io
npaBHJaM pacyeTa BeHTH/SUHOHHBIX BO3JYXOBOJOB, H3J4TaeMbIM
B Kypcax OTOMJIEHHS M BEHTHJAALMH. UHCIOBOH NpuUMep onpeneie-
HHS CKOPOCTH BO3JYyXa B IIPOCAOHKe JAaH B IIpUMepe 34.
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O6o3HaunM Ko3(PPuuMeHT TeEmaONepenaud 4YacTH OrpaxkIeHHd
OT BHYTPEHHEro BO3AyXa IO BO34yXa B IpOCJOHKe yepe3 ks, a ApY-
roi ero 4acTH OT BO3AyXa B MPOCJAOHKe A0 HAPYXKHOro BO3AYyXa
yepes Ry DBblgenuM N0 IJuHe NPOC/IOHKH OECKOHEYHO MaJbiil 3Je-
MeHT dx wupuHOH 1 M. Ii1a aToro snemeHTa orpaxpaenusa Oynert
HMETh: |

KOJIUYECTBO TEIJIA, MOCTYNaKUIero B NPOCTIOHKY OT BHYTpeHHE-
ro Bosayxa, Q=*kslts—1t,)dx Kxaxsfu, roe t,— TeMneparypa BO3-
AyXa B JaHHOM CEYEHHH NPOCJIOHKH;

KONMMYeCcTBO TeIIa, YXOASUIEr0o H3 NPOCAOHKH K Hapy:XKHOMY
BO3AYXY, Qo==Fn(tx—1n)dx kKar/4;

KOJIMYECTBO TeIJIa, HAYIIer0 HAa H3MEHEHHe TeMmepaTypn BO3-
aAyxa B npocnaofike Ha df rpamycoB, Qs=Wcdt xxaa/u, roe ¢c—
yaeNbHasi TeIJIOEMKOCTb BO3dyxa, paBHaa 0,24 xxaxa/xe-epad.

U3 ycaoBus temnoBoro Gamanca Q3= Q;—Q:, orkyna Wcedt=
=R (tp—1x) dX—ku (tx—14) dX.

HHTerpupoBaHue 3TOr0 ypaBHEHHSA JaeT:

kB+ka

tx (ks + kH) — A= [to (kn + kﬂ) - A] e We '
OTKYZa OKOHUYATEJLHO NOJYUHM:
iRy | |
b _ We _
tx=A+[to(s+kH) Ale o (76)
ky + Ry
rie Iy—TeMIepaTtypa Bo3[ayXa B NMPOCJOHKE HAa PACCTOAHHH X M OT
BXOZAa BO3AyXa B Tpocaoiixy; A=kglz+kuts; {y— TeMuIepatypa -
BO3AYXa, BXOAsLIEro B IPOCJOHKY, B 2pad, ¢ — OCHOBaHWe HaTy-
paJbHHIX JoTapudMOB.
3Hasd TeMllepaTypy BoO3AyXa B MPOCJOHKE, MOXHO OINPEIEIHTh

U JeHCTBMTEJNbHYIO BeJIUUHHY Ko3d(PHIHeHTa TeNJIomepeaadu oOr-
paxjaeHus no popmyae . ’ :

P b 2 | (77)

tB—tH
Tax xaxk TeMnepaTtypa BO3JAyXa H3MeHsieTCHl N0 AJHHE MPOCJOH-
KH, TO H BeJHYHHA KO03pPUUHEHTA TENJOoNepesayd OrpaKIeHus
TaKkx)e OyleT MeHAThCS 10 AJHHE NMPOCTOUKH.
Mpumep 34. OnpenennTh H3MEHEHHe TeMImepaTypsl BO3AyXa M0 JJHHE MpPO-

coMKH M KO3((HIHEHT Tennonepefauyd COBMELIEHHOTO MOKPHTHS, BEHTHIHPYEMO-
ro HapyXHhBIM BO3ZYXOM, H300paKeHHOTo Ha pHC. 45, NpM TeMnepaType BHYTPEH-

Hero Bo3nyxa fz=15,5°C, napyxuoro Bo3gyxa fr=—85°C u npm BeTpe co
CKOpocTbio 2,7 M/cek, HanpaBjieHHOM fepUeHAHKYJSPHO TNOBEPXHOCTH CTEHbL.
Bosaymnas npocnofika umeer aauuy /=7 » u Toamuny 8=0,11 »_ npn wn-

puHe {(paccToanus MeX/Jy BeHTHJISIHOHHBIMH oTBepcTHaAMH) 0,8 M.
- Ipumem 3Hauenna aspoAMHAMHYECKHX KO3bGHIMEHTOB: y BXOIHOTO OTBep-

ctHa ni=-+0,650 u y BHIXOZHOr0 oTBEpCTHA Np=——~0,4; TOTZAa HA OCHOBAHHH dop-
Myl {66) noaqyuHM BelHYHHY BETPOBOrO Hamopa
2,7%.1,335
Ap == (0,55+ 0,4) W: 1,05-0,495 = 0,52 MM 800. cm.
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BeHTHNAUHOHHBIM OTBepCcTHAM 8,5X14 c¢m COOTBETCTBYeT SKBHBAJEHTHBIN
EvameTp, paBHbld 11 cm, w mnomans 0,012 x2 Bo3nymHoi npociofixe ceueHuem
1180 c# COOTBeTCTBYIOT SKBMBAJEHTHBIH nHaMeTp 19 cu w naomaan 0,088 m2

IlpumeM npeABapUTeNbHO CKOPOCTb BO3JAyXa B npocaofike v=0,2 u/cex,
TOT[a B BCHTHIALHOHHBIX OTBEPCTHAX CKOPOCTb BO3JyXa Oyler:

. 0,2.0,088
0,012

= 1,47 m/cex.

Pydepoud 2 cron
A8PEBRHHEIL HACTIUA

Bo3dywHas npocrodra
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Puc. 45. CoBMelleHHOe NOKPHITHE C
BEHTHAHPYEMOH BO3AYIIHOA NpoCHoAKoR

ConpoTHBNEHHS ABHKEHHIO BO3AYXa B NMOKPHITHH OYIYT MeCTHHE:

pelleTka BXOAHOrO OTBEPCTHA . . . . . . . . E=1
nepexofb! OT OTBEPCTHH K NPOCHOHKe W ofpaThHo . £=0,75-2=1,5
PeEleTKa BBIXOJHOT'O OTBEpPCTHHd . . . . . . . E=I
$E=3,5
B KaHaJaax:

B BXOJIHOM W BHIXOJHOM OTBeDCTHSIX npH v’ =147 | R=0,033:0,25-2=0,017 mm
8 BO3IYLHOA mpociofike npu v=0,2 R=0,0045-7=0,008 »

SIR=0,02 mm

Tlpn v'=1,47 n 2E=3,5 conporupaenne Z=0,5 sus. TlonHoe conporHBIemne
6yner Z+R==05+0,02=0,52 mu 600. cr., T.e. paBHO pacCrHOAaAraecMoOMy HAamo-
Py, CleqoBaTeNbHO, BeJduuHHa v==0,2 s/cex BnGpaHa BepHoO.

Hdna onpenenenns ks npuMeM Rp=0,1 Kak L1s UepIauHblX NEPEKPHITHA; TO
JKe 3HaueHye NpHMeM Iaf Ry NMpH onpeleneHWH km, YYHTHIBAs JBHXKeHHe BO3AyXa
B npocaoike.
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Jns HukKHeH uacTH NOKPHITHSA:

R,=0,133
KejesoberonHasa naura 100 mm R=0,1:1,4=0,071
KepaM3HTOBas 3achinga 170 mm R,=0,17:0,13=1,308
H3BecTKoBas XopKa 30 MM R3=0,03:0,7=0,043
RH:0,1
- R,=1,655
Ins pepxHell uacTH MOKPHITHS ..
RB:O, 1
HACTHA AepeBsAHHbIA 40 MM R,=0,04:0,15-—0,267
pyGepoHI 5 mu R5=0,005:0,15=0,033
Ry;=0,05
Ry=0,45

Otkyna onpepensieM: Fky= ———=10,6;

A

=

0,45

=2,22; W=3600.0,2-0,11-1,3356=106 ke/4.

[To dopmyne (76), npuumMmas fo=1iz u A=0,6-15,—2,22-85=—9,6, nas
MOGOro CeueHHd, OTCTOALIEIO HA PACCTOSHHH X M OT BXOJHOTO OTBEPCTHS, TeMIe-

patypa Bo3Jyxa B npocaoiike fx Gynet:
—2,82

X

—9,6+ (—8,5.2,82+9,6) 2106:0,24

—9,6 — 14,4 1=

t, =

0,604 2,22

Mmyne (77). Pacuer pacnmonaraeM B TabJaHie.

2,82

Pacuer TeMnepaTypnl B03AyXa B MpPOCJAOHKe HenaeM g PacCTOSHHA OT BXOX-
HOTO OTBepCTHA HauumHaa ¢ x=0,5 # H Hanee uepes Kaxauf Metp, s 3THX XKe
paccTOfIHHA JeNaeM M pacyeT 3HaueHHi Kosb(dHUMeHTa Temsonepenauu mo ¢op-

Pacuer temneparypbl BO3AyXa tx Pacuer k&
X, M
0,111x e—O,Ile —14,48_0'“1x fx. epad tB-—fx B, kKaA/A -1 2pad |
0,5 0,055 0,946 —13,6 —8,2 23,7 0,59
1,5 0,166 0,847 —12,2 —7,7 23,2 0,58
2,5 0,278 0,758 —10,9 —7.3 22,8 0,57
3,5 0,388 0,678 — 9,8 —6,9 22,4 0,56
4.5 0,5 0,606 — 8,7 —6,5 22 0,55
5,5 0,6l 0,544 — 7.8 —6,2 21,7 0,54
6,5 0,722 0,486 — 7 —5,9 21,4 0,53
tcp: -—7 kcp:0,56
ConpoTHBJIeHHe Temonepefiaye BCero MOKPHITHA Ro=——— =1,79 epadX

k=
a xo3QhHUHeHT TeNJoNepeRadu 5105

{1 K. ¢, ®oxun

0,56
X m2-ulkkas. Tlpy OTCYTCTBHH BEHTHAHPOBAHHSI BO3AYIUHOH INPOCJTOHKH CONPOTHS-
JieHHe Tenjonepeflaye MOKPHITHA 6b1A0 Obl: Ry=1,655+0,45=2,105 epad . m%. u/kKaax,

= 0,475 kkasr[u?-4-2pad.
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CJIueILOBaTEJIPHO, B YCTOBHAX IPHBEIEHHOTO INPHMEpPa BeHTHJIHDOBAHHE BO3-
AYIIHOH MPOCAOHKH TOHH3HJIO TeIU1O3alLHUTHLIE CBOHCTBA NOKPHITHA Ha 15% M mo-
BLICH10 KO (PHIHCHT Tensonepeaau MOKPHITHA Ha 189,

[IpH OTCYTCTBYH BeHTH/JHDOBAHHA NMPOCAOAKH TeMmepaTypa BO3AyXa B Hell Gbl-

na 6u = 15,5 — 1,656=—3,4°C, 1.e. na 3,6°C suime. To e noAyuHM

2,105
no dopmyse (76) mpu W=0.

. Ha puc. 46 nokasaHo uaMeHeHHe
K, kran/m* v 20ad
TeMneparypsl H KO3 PHIHCHTA Tell-

-5 46 ”
~ Vs ’ Jonepelayd Mo AJHHE BO3LYILIHOH

-h \‘ p o
S| = npociaodkd. M3 rpaduka caenmyer,
{ -7 .7~,<‘\ -~ 4TQ TeMIlepaTypa BO3ayXa IipH Mpo-
| iy N XOXJAEHHH 4Yepe3 IPOCJOHKY IOBBI-
Nt 7 cHJach Ha 2,8°, mpHyeM IOBHILLIEHHE
-d TeMIlepaTypbl LIJIO Oojee HHTEHCUB-
~10 45 HO B HauaJe MOCTYIJEeHHSA BO3AyXa

0 1t 2 3 4 5 & 7

PaccmosHue om Bxpfroeo - B IIPOCJIOHKY. _
omepemun § M [ HemoCpeACTBEHHOTO ofmpe:

Puc. 46. Uamenemne remnepatypu ~ ACTCHHA CPEIHHX BeNHUHH Ry H k
BO3/yXa B npociokike u Kospduux-  BCEro OrpaxJaeHH:a C IPOCTOHKOH,
€HTA TeIVIONMepelauyd MOKPHITHA 1O  BEHTHJHPYEMOH HapyKHbIM BO3-

Ero Amne AyXOM, Ha puc. 47 npHBeleHa HO-
morpamma. Ilo ropusoHTanbHOi

2W
OCli HOMOTPAMMEI OTJIOXKEHBl 3HAUEHHS BeJUUHH b = l" , Trne

[-— aMUMHa NMPOCJAOWKH B M, 4 IO BEPTHUKAJbHBIM OCAM: CJeBa 3Haye-
1 - "
ky = ———, TrIe R,-——conpoTuBjieHHe TeN/onepenaye Ha-

= — ,
RD_RB

PYXKHOH YacCTH OrpaKIcHHs, a CipaBa — HCKOMbIe BeJINUHHB Ry 1 k.

KpuBeie, nepecexkaliouide roOpH30OHTAJAbHYI0O OCb HOMOIpaMMbl, JaloT

3HAYEHHS TEPMHUECKHUX CONPOTHBJEHHH BO3AVIUHOH IPOCAOHKH H

BepXHell YacTH MOKpBITHA. [lpyras rpymna KpHBBIX COOTBETCTBYET

pa3/JHYHbIM 3HAHYEHHUAM

HIIA

fy = —— | (78)

Ry—R,

rie R — compoTHBieHue Tenjonepeaaye BHYTPEHHeH yacTH orpa-
JKIeHUA.

[TonbgoBaHHe HOMOTPaMMOH COCTOMT B caeaywomieM. Ilo Touke,
KOOPJHHATBI KOTOPOH COOTBETCTBYIOT [AAHHBIM 3HauYeHHAM b H Ao,
HaxoluM BeJHYHHY R. 3aTeM JABHUraeMcs IO COOTBETCTBYIOLIEH KPH-
BOH R Jl0 mepeceueHHs ee C JHHHEH, HMeOlel NaHHOe 3HaueHHe &j.
PaccrosiHHe MOJyYeHHOM TOUYKH nepeceyeHHsds OT TOPH3OHTAJbHOM
OCH, TNpPOUYHTAHHOE 110 MPAaBOH RBEPTUKAJbHON OCH HOMOIPaAMMBbi, H
JlaeT HCKOMble 3HaueHUs £ U Ry. |
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Ins NOKPLITHA, NPHBEAECHHOIO B NpHMepe 34, mosyuuMm: o

2.106.0,24
B = — 73 k — ‘ — 0.64:
1,655 -0, 1

I
k — -
2 0,45—0,1 2’36'

[To nomorpamme puc. 47 (n0 NyHKTHPHBIM JIHHHSIM CO CTpeJ-
KamMu) Haxomum: R=0,23; £=0,56 u Ry=1,79.

HM3noxkeHHBI METOX pacueTa oOrpaxjieHufl ¢ BeHTUIUpYeMOU
BO3AVIIHOI IMPOCAOHKOH JaeT BO3MOXKHOCTL YUeCThb BJHANHE BEHTH-
JHPOBaHus MPOCHOHKH He TOABKO HapyKHBIM BO3AYXOM, HO TaKikKe
Il IpH cOOOILIEeHNH TPOCJONKH ¢ BHYTPeHHHM BO3yXOM HJH ¢ BO3IY-
XOM ApYTHux noMelleHHH, UMeromux Jr000e 3HaueHHe TemMIepaTyphl.
B sTom cayuae B ¢opmyse (76) BMecTo fp mpuaeTcs NOACTaBHTL CO-
OTBETCTBYIOIMLYIO TeMIIepaTypy BO3[4yXa, NOCTyNaloUlero B NPOCJOH-
Ky. DTHM e MeTOJOM MOMKHO YuecTb BJAHAHHE BEHTHJIHPOBAHHSA
BO3AyWHOH NPOCAOHKH NMOKPLITHH HAa HX TEIIOTEXHHYECKHH peXHM
H B VCJIOBHSX JIeTHEer0 BpeMeHH. |

Fnasa VH. TENNOTEXHUYECKME OCOBEHHOCTH
OTAENEHLIX YACTEA HAPYXHbLIX OTrPAXIOAEHMM

Bonpochl Tensonepejauyd, paccMotrpeHHnle B riase III, npume-
HHMBI TOJbKO K OTpaKJI€HHAM, OTPAHHUYEHHDIM [BYMS MapaJJe/blbl-
MH TIJOCKOCTSIMH. LIl HapyMKHBIX OrpaxKIAEHHH 3JaHHH 3TO OYAYT
JHIIb YUaCTKH HX, JOCTATOUHO YyJaJieHHbIe OT HapyKHBLIX YIVIOB, IIPO-
eMOB, MeCT COeHHCeHHs C NPYTHMH OTPaXKAeHUAMH U T. 1. DTH y4acT-
KH C ITIOC/eJ0BaTeJbHbIM PacIoJoKeHneM OAHOPOAHBIX CJOEB, 10CTa-
TOUHO yJaJieHHble OT KOHTypa, Ha3bLIBaloT IVajblo cTeHbl. Mg raa-
IH CTeHBl XapakTePHO pacnoJoxkKeHHe H30TEPM INapaJdJienbHo Mo-
BepxHocTaM. Has ciydaeB, Koria HapyllaeTcss YCJAOBHE ILJIOCKOH
CTE€HKH (BBICTYIbI, UCKPHUBJEHHS, YIJIbI), U JUIS Y3JOB CONPSAKEHHUH
OTIEeNbHBIX 3JIEMEHTOB NpPHBCACHHLIC Bbie (POPMYJabl HeJb3sl NPH-
MEHSITh, TaK KakK XapakKTep Iepejfayn Teljaa U paclpeaeseHyue TeM-
nepaTtypbl B 3THX MECTAaX OTPa)KICeHHH pe3KO MEHSITCA NO Cpas-
HCHHUIO € IIJIOCKOH CTeHKOH. TemjoTeXHHUeCKHHl pacueT TakKHX yua-
CTKOB OTPaXJCHHS COCTOHT B NOCTPOEHHH TeMIIepaTypHOro MoJs !,
yT0 B OOJbUWIHHCTBE CJy4aeB IpelACTaBJ]s€T TPYLOEMKYI 3agauy

B TemnorexHm4eckKoM pacueTe OrpaxIaloUmHX KOHCTPYKIIHH
HOJKHB YUYHTBIBATLCS BCEe SIBJICHHA, NPOUCXOLsILHE B OT/Ae/bHBIX
yactax orpaxaenusi. Hanpumep, ecanm He Gyner yuuTbIBaATbCS I10-
HHKeHHe TeMIlepaTypbl BHYTpPeHHEH NOBEPXHOCTH CTeH B HUX HAPYXK-
IBIX YIJ1aX, TO B 3THX MeCTax MoxKeT 00pas3oBaTbes CBIPOCTb, B TO

I Pacyer TeMmepaTypHBIX MOJAeH HanoXeH B 01, IV,
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BpeMs Kak Ha NMOBEPXHOCTH CTEHEl 3THX ABJeHHH He Gyper. To XKe ca-
MOe MOKeT HabaoJaTbesi B KAapPHHU3HBIX y3/axX KPynHOMaHneJbHLIX
HIH OJOYHBIX JOMOB, B CThIKaX maHesell, y OKOHHBIX TIPOEMOB, B Mec-
Tax TeIJONPOBOAHDLIX BKJIWUEHHH H IIP.

[Tp# xoHCTPYHMpPOBAHHK OTpa’kAEHHs1 CJENYeT YYHTHIBATb, UTO
HeOOXOANMO He TOJbKO MpeAyHpedHTb B CaMblH XOJOAHLIH INepuHos
roja BblIaJleHHe KOHJeHcaTa Ha BHYTpPeHHeH MOBEPXHOCTH Xapak-
TePHBIX yacTell HAPYXKHOIro Orpax/ieHHsl, HO U OTPAHUUYHTD JONOJIHH-
TeJbHblEe TIOTEpPH Tenja 3THMH ydacTkamu. [lpu gomyckaemom Hop-
MaMH CTPOHMTENbHON TENJOTEXHHKH MOHUMKEHHH JOKaJbHOH TeMIie-
patypsl BHYTpeHHeH MOBepXHOCTH MO0 TeMHOepaTypbl TOUKH POCHI
I(OTIOJIHUTEJIbHBIE TIOTEPH TelJa uepe3d CThIKH KPYMHOMAaHeJbHBIX 3/a-
HUH MOryT AocturaTh 30 kxaafu-m. Ilostomy B CThIKax mnaHesaei
HapyKHBIX CTeH MXUJAbIX JOMOB HeOOXOAUMO, KaK I1TpaBH/JI0, Npery-
CMaTpuBaThb yCTAHOBKY TepMOBKJAabiIlla.

B 5Toil rs1aBe BLISICHSIIOTCS OCOOEHHOCTH TEINJOTEXHHUECKOTO pe-
JKMMa OT/eJbHbIX UacTeH orpakJamluX KOHCTPYKUHH, a TakkKe ga-
IOTCA HEKOTOpble VKa3aHHA [Js palHOHANbHOIO KOHCTPYHPOBAaHHS.

1. HAPYXHbLIE YINnbl CTEH

Ha puc. 48 npuBenen ropusoutanblblii pa3pe3 OJHOPOAHOH CTe-
HBl C HApYXHBIM YIJIOM H NOCTPOEHHHIMH B Hem H3otepMmamH. Ha
rJ1ajii CTeHbl H30TEPMbl HAYT MapaJse]bl0 NMOBEPXHOCTSAM, OTpPaHi-
UMBAIOLIHM CTEHY, 10 Mepe Ke UX NPUOJIHKEHHS K HAPYXKHOMY Yr-
Jy H3ru6arTcsi U CMeILaloTCsl K BHYTPEHHEH IOBEPXHOCTH YIJa,
NpHYEM H30TepMa, cooTBercrBylomasi -+12°C, oko/no HapyKHOrO
yrJjia BBIXOIAMT M3 CTeHBl. JTO 1O0KA3bIBAET, UTO TEMIepaTypa COOT-
BETCTBYIOUIHX TOUEK HApYKHOrO yr/ja HHXKE TeMIepaTyphbl TeX Ke
TOUeK Ha rnajd crenbl. Haupumep, Ha NOBEPXHOCTH CTEHB TeMIle-
patypa ee paBHa Ts=-115,2°C, B To BpeMs Kak Ha BUYTPeHHeH NO-
" BEPXHOCTH Hapy:KHOI'O yrIJa COOTBETCTBYWOIUAs efi TeMmmepaTypa
ty=-F11,2°C, T.e. Ha 4° HUXKe, |

HMckpusaenne H30TepM B TeJe HAPYKHOTO yrja H IOHHXKEHHE
TeMIepaTypbl Ha €ro BHYTPEHHEHl IMOBEPXHOCTH Bhi3bBawOT GoJjiee
HHTeHCHBHBIH HOTOK Temvyia B HapyxHoM yray. [lToatomy npu nox-
cyeTe TIOTepb TelJa HapY:KHBIMH CTeHAMH NPHHHMAIOT MOBEPXHOCTb
TEMJ00TAaYH CTEH 10 HX HAPYKHOMY IEpHMETpY.

[ononHuTeapHOEe KOJMHYECTBO Teljza, TepsemMoe uepe3 Hapy:KHble
YPJB, HEBEJUKO 10 CPaBHEHHIO ¢ MOJHON Telyonoreped HapyXKHBIX
cren. IlonuKenne XKe TeMmnepaTypbl IIOBEPXHOCTH CTEHbl B HAPYK-
HOM YTy Ooco0eHHO HebJaronpuaTHO ¢ CAHUTAPHO-THTHEHHYEeCKOH
TOUKH 3peHHS] KaK eIWHCTBEHHAas MPHYHHA OTChIpeBAHHSI U IpoMep-
3alusl HApYKHBIX YIVIOB!. DTO HOHMMKeHHE TeMIepaTypbl BLI3bIBa-
ercst IBYMSA NPUIHHAMH:

! MunnManbHasi TeMnepatypa HAa BHYTDeHHeH MOBEDXHOCTH OTpaXIeHHS INPH
TeMneparype BHyTpeunero Boanyxa 18°C wu ero ovnocutennHof BiaxuocTH 55%Y
noikua 66Tk He HHKe 8,8°C.
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1) reomerpnueckoir ¢opMOR yrja, T.e. HEpaBEHCTBOM MJoula-
JeH TenJIOBOCHPHUATHA H TENJIOOTAAYH B HApPYXKHOM YIJIy; B TO Bpe-
M5l KaK Ha IVIag¥ CTeHH IJonlanb TemjoBocnpusTHA Fy (puc. 48)
paBHa IJIONIA[M TemaooTnauu Fy, B HapYXKHOM YIJy IJioLlafb TeH-
JOBOCTIpUATHSL F, OKasblBaeTcs MeHblle IJIOMIAAH TemnooTnaun F;

TaKUM o6pa30M, Hapy:KHBIH yroJ HUCHLITBIBaeT OoJibliiee OXJax{je-
HHUe, YeM IJ1adb CTEHHI;

° I
=59 Fu Fr

-_[6‘3’

.60
_ 20
_80

gO
40
+8°

+12°
- _ -]
r{.g_{'/i?

Puc. 48. HM3otepMbl B HapyXHOM Yy CTE€HBI M3 OLHOPOAHOrO MaTepHasa

2) ymeHbulenueM ko03(pdHulUHEeHTa TENJOBOCIPHATHA oy B Ha-
PyKHOM YIVIy NMPOTHB IVIaJ¥ CTeHbl B OCHOBHOM BCJENCTBHE YMEHb-
IIeHHs TepelayH Telyia U3JYydyeHHeM, a Tak:Ke B pe3yJbTare MOHH-
JKeHHA MHTEHCHBHOCTH KOHBEKIHOHHBIX TOKOB BO3/lyXa B Hapy:KHOM
yra1y. YMeHblIeHHe BEJHUHMHBI o YBEJIHYHBACT CONPOTHBJEHHE TeIl-
JOBOCIIPHATHIO Ry, 2 3TO OKa3bIBAET BJAUAHHE Ha INOHHMKEHHE TeMIle-
paTypbl HapyXHOro yrja Ty.

IIpuBenennoe Ha puc. 48 pacnpejedennue TemlepaTypbl B Ha-
PYZKHOM YIVIY IIOJy4E€HO pacyeTOM TeMIepaTypHOro moJd {ipH Op=
=7 kkaa/m%-u-epad Ge3 yuera M3MEHEHUS BEJHUUHB Gy B HAPYK-
HOM YIVIy, Tak 4ro ¢akTHYecKasi paslocTb Tz—Ty Oyler eule 60Jb-
miei. Ecay NPHHATD, 4TO Gz B HAPYXKHOM YIVIY NMOHH3UTCA NIpUMep-
HO IO B KKaa/mM?-u-epad, uro OyIeT NPUMEPHO COOTBETCTBOBATh
YMEHbUIEHHI0 BJBOC IMepelayd TemjJa H3AYYEeHHEM, 3Ta PasHoCTb
dyner okoJsio 5,5° C.

OTpunatesbHOe BJHSHHE NOHHXKEHUS TEMIEpPaTypbl MOBEPXHOC-
TH CTEHbl B HApPYXKHOM YIJIy Ha TENJIOTEXHUYCCKHH pEXHUM HapyX-
HBIX CTEll 3aCTaBJfACT YUYHTHIBATH BEJHUYHHY 3TOTO NOHHIKEHHS Tpg—
—1y. MatemaTuueckofi 3aBUCUMOCTH, BhbipaxKalwlled BeJUYHHY IO-
HUXKEHUS TeMIIePaTyphl B YIJIY 1O CPaBHEHHIO C TeMIEpaTypoH 1o
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rJaZl CTeHBl OT APYIHX TeIlJIOTeXHHYECKHX CBOHCTB e€e, HE yCTa-
HOBJIEHO. |

Besnuunna NOHHMKeHHS TeMIepaTypbl B HAPYXKHOM YIAY Tz—Ty
3aBHCHT:

1) oT OopMBbl H KOHCTPYKUHH yIJa; [IPH TYIOM YIJe MOHHKEHHE
TEeMIlepaTypbl B HeM OYAeT MeNbllle, 4eM NpH yrje OCTpoM. B mpak-
THKE CTPOUTEeJNbCTBA HauOoJlee pacnpOCTPaHEHbl TNPAMEE YIJIBI.
KoHCTpyKIHS yria TakmKe OKa3blBaeT BJAHANHE ia BEJHYHHY TOHH-
KEHHA TeMmIepaTypol B HeM. Hanpumep, B CHOHCTHIX KpYNHOTA-
HEJbHBIX CTeHaxX Ha BeJWYHHY Ty OyJerT okasbiBaTb GOJbLIOE BJH-
SIHHe TOJIIIHHA BHYTpeHHero 6eTOHHOro cnosi naneqed. Yem Goviblie
€ro TOJILHHA, TeM Bhlllle 6yAeT Ty BCAeACTBHE HHTEHCHBHOTO IOABO-
Ha Tenja OeTOHHBIM CJ0eM OT [JIaAM CTeHbl K HapyXHOMY YIJy.
C npyrofi cropoHbl, oOpamasioliiie OeTOHHble peGpa B HapyKHOM
YLy TakUX CTeH, HaoOOopoT, MOHHKAWT Ty;

2) OT BEJIHYHHBl TEPMHYECKOTO CONPOTHUBJEHHH cTeHBl R, ¢ IIo-
BbllleHHeM R yMeHbLIaeTcss BeJHYUHA Ta—Ty,

3) OT PasHOCTH TeMmuepaTyp BHYTPeHHEro W HapyKHOTO BO3AY-
Xa fp—Iy; BEJHYMHA Tp—Ty NPAMO IIPONOPLHOHAJNBHA PAa3HOCTH
TemnepaTyp fs—*tu; :

4) OT H3MeHeHHs] BeJWYHHBI COMPOTHBJEHHS TEMJOBOCIPUSATHIO
Ry B HapyKHOM YIMIy; ¢ TOBBIIIEHHEM BeJHUYHMHL Ry B HapVKHOM
YTy NOBHIIIAETCS ¥ BEJHYHHA Tp-—-Ty; OCOGEHHO HEGJNATONPHATHOE
BJIHSHHE OKA3bIBAET YCTAHOBKA B HApPyXKHOM yrIiiy Mebesu, 4TO pez-
KO NOBBIILAET BEJHUYHHY Rp.

g noJyyeHUs 4YHCJAOBBIX 3HAUeHHH pPa3HOCTH Tz—Ty ABTOPOM
OBLIM BBINOJHEHB pacueTbl TeMNEpPATYpPHBIX IOJeH HapyKHBIX yrI-
JOB LeJOro paja OAHOPOAHBIX CIJIOIIHBIX CTEH C PasJHYHBIMH Tep-
MHYECKHMMH COIpPOTHBJAeHUsIMH HX. PacueTnl OblJH NIpoBegeHB MpPH
Ip=20°C u t,=—20°C, 1. e. ana {,—1,=—40° 0 IpH ax=7 U az=
=20 kKka.1/m%-u-epad.

Pacuernl, npozenaHuele AJs CTed pas3jHYHON TOJIILMHBI, TOKa-
3a/4, UTO PA3UOCTb Tgy—Ty HE 3aBHUCHT OT TOJUIUHBI CT€HBI, a TOJb-
KO OT BeJUYUHBl €€ TEepMHYECKOro conpoTupaenus R. Pe3yJbTaThl
3THX pacueToB H300paxkeHnl rpaduuecky Ha pHc. 49. IlyHkTUpHas
KpHBag JaeT 3aBUCHUMOCTb MeXAy R H 1z—Ty, LOJyYeHHYIO 6€3
yueTa MOHHMXKeHUs Kos(duuueHTa az B HapyxkHoM yray. Cnaoul-
Hasg KpUBas AAeT Te XKe 3HAYEHHUs, HO C OPUEHTHPOBOUYHBIM YYETOM
IONHKEHHUSA oy B HAPYKHOM YIAy [0 og=09, HCXOASl H3 TOTO, YTO
nmepepaya Telvia HApPYyXKHOMY yray u3jgyuenneM OyaeT NPHMEPHO
B JBa pas3a MeHbIle yeM Ha rigaid crtedbl. CHJoWHOA KpPHBOH
HeoOX0AUMO TIIOJb30BaThCHA AJs ONpejesdeHHs TeMIepaTypbl B
HapyXKHOM YIJay OAHOPOJAHBIX cmjomHbix cTeH. OHa ¢ jgocra-
TOYHOH TOYHOCTBIO COTJiacyeTcsl ¢ pesy/JbTaTaMH HaTYDHBIX HaOJIo-
- JI€HHH.

[lpy HCMONBL30BAHMH KPHBHIMH rpaduka puc. 49 Heo6XO0AHMO
UMeTb B BHAY, YTO OHH COOTBETCTBYIOT fp—Ix==40° npu apyrou

167



PA3HOCTH TeMIepaTyp BHYTPEHHErO M HapyXHOro BO3/AyXa HeoHXO-
AHMMO H3MEHATb BEJHYHHY Ts—Ty, HOJNYYEHHYI0 IO Tpaduxy npo-

gs - Ty 4)
I |
7T W
6 \V |
5 P A-g(}-g
L‘P S~ - \N
34 =k
2' 1 |
/) I 3
J j R3S 30cm
g 45 1 15 2 25 - &)
: R, epad-m? y/xxan NN N -
H S
Puc. 49, I'padux nonuxenus reMnepa- ) 55154 g‘ Cmaan
TYPbl BHYTpPeHHeH NOBEPXHOCTH HapyX- _ uenmp a”b:
HOTO yIJia MO CPAaBHEHWIO C TeMmepaTy- ' HOE0 0mon
poii  BHyTpeHHeH  NOBEPXHOCTH IO neaus
IaH CTeHBl B 3aBHCHMOCTH OT ee Prc. 50. CxeMBl yrensieHHsI HapyX-
TEPMHUYECKOTO  CONPOTHBJAEHHS  NpH HBIX YIVIOB '

fn“‘tu=40° C o

3HAYEHHE Ty.

H TeINIONPOBOJHOCTH GeToHa
—{(—25) =43° C.
0,42

TepMuueckoe CONpPOTHBAEHHE CTEHB R= 04
b

Puc. 51, XapakrepHoe npoMep3aHue HEAOCTATOUHO yTell-
| JIeHHOTO HapyXKHOTO YyIia

MOPIIMOHAJBHO BeJH4YHHe fx—iy. Ho1a ompene-
JEHHS TeMIleDaTypbl B HADYKHOM YIJAY Ty He-
o6xoauMo cHadaJga no popmynae (27) onpene-
JIUTb TEMIIEPATYPY T HA IJIAJAHU CTEHBI, a 3aTeM
O KPHBBIM pHuC. 49 ¢ ydyeToM 3HAYEHHA fp— iy
HAHTH 3HauyeHUE Tp~—Ty, OTKYIA HaAXOAHTCH H

Mpumep 35, OnpeneauTs TeMIepaTypy Ha BHYTpeH-
Hell TOBEPXHOCTH HApYXKHOTO YIvia CTeHBl H3 JIETKOTO
GeroHa towmupnod 42 cm npu f:=18°C, {x=—25°C

24:0,4; tn_tu"-—_IS-‘"

==1,05, a conporHBNeHHe Teu-

nonmepefaue Ro=0,133--1,0540,05=1,233 epaa-M2°q/KKaﬂjl TeMTepaTypa BHYT-

peHHel NMOBEPXHOCTH cTeHbl 110 Qopmyse (27): 1,=18—
=13,4°.
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Ilo Bepxuei kpuso#l puc. 49 gns R=1,05 naxoaum tz—Ty==5,4°% uTo coOT-

BETCTBYeT {y—Ig==40° a npu ls—*Ig=—43" noayuum: TB—Ty="’_043=5,8°» oT-
Kyla Ty=13,4-—58=7,6"
5.4
Ecan npunare fe=—10° C, noayunm: {,—tx=28° 1, =15° Ta—1y =E28=

=3,8°, oTkyna Ty=15—3,8=11,2".
Caenopare/ipHO, M3MeHeHHe TEMMEpaTyPH B HapyXKHOM YIMIy C H3MeHeHHeM

TeMIePaTypel HAPYIKHOTO BO3LYyXa NPOUCXOAHT Gojee pe3Ko, YeM HA MOBEPXHOCTH
CTEHBI,

Lcau yroJ, o6pasyeMblli Hapy»KHbIMU CTE€HAMH, SIBJSETCS BXO-
ASLIMM YIJIOM B IIOMeENieHMe, TO TEMIepaTypa Ha ero BHYTPEHHEH
MOBEPXHOCTH OYAET HECKONbKO BhHIIle TeMIepaTypbl BHYTpPEHHEH
MOBEPXHOCTH CTeHBl, NpHOJUKASCH K TeMIepaType BO3jyXa B IO-
MEILeHHH.

[Ipu KOHCTPYHPOBAHHH HAPYIKHBIX YIJIOB HEOOXOIUMO TIPUHUMATE
MepH K MOBBILIEHHID TEMMEPaTypbl Ha HX BHYTPEHHEH NOBEPXHO-
CTH, T.€. YTEIJIATb YIJbl, YTO MOXKHO JeJjaTb CJAELYIOIUHMH CIIOCO-
HaMmu.

1. CxauinBaHuem BHYTPEHHHX IIOBCPXHOCTEH HApPYKHOTO yria
BEPTUKAJIbHONI IJIOCKOCTBIO. [Ipu 3TOM ¢ BHYTpPEHHEH CTOPOHBI Mpf-
Mo yroa pasbuBaercsi Ha ABa Tynbix yraa (puc. b0, a). lupuna
CKallMBalolel TJOCKOCTH JOJKHA OBITb He MeHee 25 cuM. ITO
CKalllUBaHWe MOXKHO JieJlaTh MJAH TeM XKe MaTepHasJoM, H3 KOTOPOro
COCTOHUT CTE€HA, UJAH JPYTUM MaTepPHAJOM C HECKOJbKO MEHbIIUM KO-
s(ppULUEeHTOM TelJoIpoBoAHOCTH (puc. 50,6). B mocremHeMm cay-
yae YTelJICHHC YIJIOB MOXKHO Jle1aThb He3aBHCHMO OT BO3BeJeHHs
cTeH. Ira Mepa peKOMeHAyeTcH JAd yTeIJIeHHS YIJOB Yike Cy-
LIECTBYIOUIUX 3JIaHHHA, €CJU TelIJIOTeXHHYECKHH PEeXKHM 3THX YIJIOB
OKa3blBaeTCsl HeyJIOBJETBOPHTENbHRIM (OTChIpEBande HJIM TIpPOMep-
3anne). CkaUIMBaHHE YrJja [pd ILIHPHHE CKAalUUBAWOINEH IJIOCKO-
CTH 2D ca CHHXKAeT pas3HOCTbL TeMIeparTyp MeXAy T[Jajiplo CTeHbl
¥ HapYKHBIM YIVIOM, 110 JaHHBIM OINbITa, NpuMepHO Ha 309%.

Kakoe Bnusiie Oka3biBaeT YTeIJIEHHe VyrJja CcKallUBaHHeM,
BHIHO Ha npumepe 1 !/; xupnuuHO#A creHwl ombITHOro noma B Moc-
kBe. [Ipu ty=—40°C yroa npomeps (puc. 51).

B pebpax ABYX TynblX VYIVIOR, 006pa30BaHHBIX MepeceucHHEM
MJIOCKOCTH CKalllUBaHHSI C TpaHAMH MNpsSIMOro yrJja, npoMep3aHue
NOJHSAJMOCh Ha 2 M OT MOJIa; Ha caMOH Ke IUVIOCKOCTH CKallUBaHHS
3TO NMpOMep3aHHe INONHAJOCH TOJBKO OO BBICOTH OKOJ0 40 cum OT
oJia, T.e. Ha CepelliHe IJOCKOCTH CKallWBaHHA TeMmIeparypa Io-
BCPXHOCTH OKa3aJsjach GoJiee BLICOKOH, ueM y ee NPUMBIKAHHA KIIO-
REPXHOCTH HapyXKHbIX cTeH. Ecau Obl yroa He OB yTemsaeH, TO OH
npoMeps 6bl Ha BCIO BHICOTY.

2. CkpyriendeM Hapymxuoro yraa (puc. 950,8). Buyrpenuuii
pPagHyC CKpYIJIeHUs NOJKeH OwThb He MeHee 50 cum. CkpyrieHue
yrila MOXKHO JleJ1aTh Kak o o6euM NMOBCPXHOCTAM yria, TaK H IO
OJHON ero BHyTpeHHell moBepxHocTH (puc. 50,2). B nocienHem
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caydae yTemjieHue aHaJOrMYHO CKAMMBAHHUIO yria W pajuyc CKpyr-
JeHHs MOMXKeT ObTh yMeHblued Ao 30 ca. B ruruennHueckoM OTHOIUe-
HUH CKPYIVIEHHE yrja Jaer elle §oJjee GﬂaFOHpHHTHbII'fE pes3yJbrar,
[I03TOMY B IEPBYI0 ouepelb pPeKOMEHZYeTcs JJs JeuedHBIX U Jpy-
X 3ZaHuil, K YUCTOTE KOTODPBIX [PEeNDLABAAOTCS NOBbILIEHHBIE
TpeGoBanusi. Ckpyriende yriaa upu paauyce 50 cam cHUNKaEeT pas-
HOCTh TEMIIEPATYP MEXKAY IVaAbl0 CTeHBl U HAPYMKHLIM YIJIOM MPH-
MepHo na 25%.

3. ¥YcTpoHcTBOM HAa HapyKHOH IOBEPXHOCTH YIvia YTEINIAIOUIHX
nuasictp (puc. 50, 0) — o6bluHO B AepeBSIHHBIX AoMaX. B OpycuaTex
u pyGAaeHbX AOMax 3Ta Mepa umeeT ocofeHHO (O0JLIIOE 3HAYCHHE
npd pyGKe CTeH B Jialmy, B 5TOM cJydyae MUAACTPH 3allHIIAIOT YroJ
OT H3JHIUHEH MOTepH Telsa no TopuaMm OpeBeH BCaeACTBHE 00Jb-
Iled TelVIONPOBOAHOCTH APEBECHHBI BHOJb BOJOKOH. llIupHHa nu-
JSICTP, CUHTas OT Hapy:KHOH rpaHH yrja, N0JXKHa OblTh He Menee
[IOMyTOPHON TOMMINHBEI CTeHbl. [lHASCTPEI MOJXKHB HMEThb TOCTATOY-
HOE TEPMHUECKOE CONPOTHBJeHHe (OPHEHTHPOBOUHO He MeHee R=
=0,25 epad-n%-u/KkKaa, YTO COOTBETCTBYET AEPEBSHHBIM IHJACT-
paMm u3 40-mm nocok). Homarteie NUIACTPHL Ha yrjax creH, pybJen-
HbIX B Jamly, XeJgaTeJbHO CTaBHTh Ha CJOH YTEIJIHTEN. '

4. YCTaHOBKOW B HapyXKHBIX YIiax CTOSKOB Pa3BOAALEro Tpy-
Gomposona UeHTPadbHOTO OTOIIeHHsa (puc. 50,e). Dra Mepa uHawu-
bosee sddekTHBHA, TAK KaK MNPH HEH TeMIepaTypa BHYTPeHHECH
NIOBEPXHOCTH HAPYZKHOTO YIJa MOXKeT CTaTh JaKe BbIlle TeMmIepa-
TYypbl Ha rJaaiy crenol. IlosToMy IpH MpOeKTHPOBAHUHM CHCTEM LEH-
TpaJbHOr0 OTOIJIEHHsI CTOAKH pasBOAALlero TpyGonmpoBOLa, Kak
NPaBHJIO, MPOKJAAAbIBAIOTCA BO BCeX HAapYKHBIX yrjax 3aauus.
Crofk oTonlJeHHs NOBHIIAET TeMIEPATYPYy B YIVIy NpHUMEpPHO Ha 6°
IIpM pacueTHON TeMIlepaType HapVIKHOTO BO3AyXa.

Hackoabko yrensieHue yriaa INoBHIIaeT TEMICpPaTypy Ha ero
BIYTPEHHCH IMOBEPXHOCTH, BHUAUO U3 CJAEAYIOUIEr0 MpHUMEpa.

Tipumep 36. Uemy GyneT paBHa TeMnepaTypa BHYTPCHHeH MOBepXHOCTH HAPY K-
HOTO yrjla CTeHbl H3 Jerkoro 6eToHa, NpHBeJeHHOH B IpHMepe 35, eClH 5TOT yroa
OyLeT yTelIeH CKOCOM LIHPHHOH 25 cu?

[pn 1a=-—25°C H HeyTem/IeHHOM yrie MBl HMelddH Ty—Ty=>5,8°C. ¥remre-
HHE YIJIa CKOCOM LIMPHHOH 25 ¢M NOHMMKAET 3TY pas3nocTb Ha 307, Toria 1s—ry=
=5,8:-0,7=4,1, ortkyna ty=13,4—4,1=93°C, 1. e. TeMueparypa B yTellsIeHHOM
yray nosmicHaacs Ha 1,7°C. -

Ecau B YAy YCTaHOBMEH CTOAK OTONNMEHHA M TeMIeDaTypa Hapy¥HOro Bo3fyxa
pasHa —25°C, nomyunm Ty==7,6-+6=13,7°C, T.e. B yray Temneparypa Oymer
Jaxe BHIIE TeMIepaTypu rafgH cteHs na 0,3°.

2. KAPHHU3HBIE Y3Jbl

KapHusHBIM y3JI0M Ha30BeM y3es NPUMBIKaHHS yepAauHoro Ie-
PEKPBITHS HJIH COBMELIEHHOIO NMOKPHITHA K Hapy:KHOH cTeHe. Ten-
JIOTEXHHYECKHH peXHM TaKOro ysja OJH30K K TEIIOTEXHHUECKOMY
PEXHUMY HAPYXKHOro yrja, HO OTJHUAeTCH OT HETO TeM, UTO IPHMH-
Kalollee K CTeHe NOKPHITHE HMeeT GoJiee BHICOKHME TeNJIO3aLIHTHLIC
KauecTBa, UeM CTeHa, a IPH uepAayHLIX NMEPEKPHITUAX TeMIepaTrypa
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BO31lyXa Ha yepiake OyJleT HECKOJbKO BBILIE TeMMEpaTypbl HapyK-
HOTO BO3yXa.

B XpynHoO/JOYHBIX [OMax Ha TeMIEeDaTYPHBIH peKUM KapHH3--
HOro y3ja GOoJibllloe BJAHMSHHE OKa3blBaIOT TeNJOTNPOBOAHOCTL MaTe-
puana ¢pusoBoro G6Joka u ero toamuHa. Ha puc. 52, a npusenen
IIPUMEP HENMPABUABHOTO pellleHHsT KaPHU3HOTO y3Ja KPYMHOGJ0YHOTO
noma B Mockse. B 3TomM fioMe ¢dpu3oBbie 6JOKH HMENH TOJIUHHY, HA
15 cm Goabwyro, yeM cTeHoBble GJOKH, H GoJsiee BBICOKHH KO3(hdH-

D 5 %) 320
tqepd='24o
200
o - 5
=299 ——r e
ti= - "
4 PR T
ro
A= ! :
18°
400 7 400
s o — '

Puc. 52. Kapuususii y3en

@ -~ NpH ToalikHe @dpHsoBOro OGao0Ka 55 cM; 6 ~-1pd TolllMHe (puH3oporo OJACKa 32 CM;
] — ¢TeHa U3 KepaM3HToOeTOHHRIX OjgoxkoB, 2 -~ GpH3oBpll OOk H3 WIakoGeToHa; J — MHOro-
AYCTOTHH EaCTHJA 4eDAaYHOrO NepeKpbiTHA; 4 — MHHepaibuas BaTa, & — (UAAKOBAA 3acCHIKaA

"UHEHT TeMJOIIPOBOAHOCTH. B pesyabTaTe 3TOr0 B yray, obpaszyeMoM
CT€HOH U MOTOJKOM YepAauyHOro IepeKphiTHs, Oblja OOHapyKelna
CblpocTb. Pacuer TeMIepaTypHOro MoJst 3TOrO0 y3Ja MOKa3al, 4To
TeMIepaTtypa B yray KapHH3HOTO y3Jja OKa3aJjach pPaBHOH TOJBKO
5,7°, uto Ha 3,1° Huxke gomycTHMmo# Temmnepatypbl 8,8°. Ilosaoca ¢
TemIepatypoli HHxe 8,8° oxkazanach WHPHHOH 70 MM Ha TNOTONKe
60 mm Ha creHe. [lo nposKkty QpH30BBI OJ0K fOJKeH OLIT HMEThb
TOJUIHHY TOJBKO 32 M, T.€. Ha 8 C/# MEHLIIYIO TOJNIUHHBLI CTEHOBBIX
670K0B (puc. 52,6). Ilpu sToM Temmepatypa B YIVIy KapHH3HOIO
y3.a1a 6wlaa Gbl 7°, T. e. noBpIcHaack 66t Ha 1,3° XOTd u 3Ta teMuepa-
Typa OKasaJjiach HHXKe JIOMYCTUMOH.

Ilpu Hamuuuu tojcroro gpuszoBoro 6jgoKa (puc. 52,a) C IHOBHI-
IIEHHBIM KO3 (OHUIHEHTOM TeNJONpPOBOJHOCTH 06pa30Bajoch CKBO3-
HOe TEMJIONPOBOJHOE BKJIOYEHHE B KapDHH3HOM y3J€ MO (PPH30BOMY
670Ky 1 GETOHHOMY MHOTOMYCTOTHOMY HACTHJY 4YepAayloro Iepe-
KPBITHSl, UTO H BHI3BAJ0 PE3KO€ MOHM)KeHHe TeMIepaTypbl B yIJav
KapHH3HOTrO y3Jja. /s moBpllIeHHS TeMNepaTyphl B NPOEKTHOM pe-
UledWH KapHH3HOTO y3jaa (puc. 52,60) HyXHO OblIo OH yTellJleHHe
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- Puc. 53. TemnepaTyphl BHYTDeHHEH IO-
ool o0 s G WG o T2 s BEPXHOCTH AJIs1 Pa3HBbIX CXeM yTelleHHs
é—sy—//?‘/{"{,/ 38 I3 KapuusHoro ysjga (cM. puc. 52, a)
' !
A=07 3 a — 6e3 yTelJienHA; 6 — yTEHNJEHHe MEHONO-
% 94 4 176 l/%_a[ JAHCTHPOJOM TOJWHHOA 50 ma (A =0,04);
5.9 ’ 14 ’ 8 — TO 3Ke, TOAILHHON 20 MM; 2 — yTelnenHe
034 S KepaM3aHTOGETOHOM 06bEMHEIM BECOM
//’ tg= 18° ™~ 1500 &x2fm® (A =0,35)
A
/ﬁ,d %1
o
,’/ﬁ: Puc. 54, YremyeHue KapHH3HOTO Yy3/a
13 ZLPeBECHOBOJIOKHHCTOR TUIHTOM

TOPIIOB HaCTHJIa MHUHepaJ/JbHOH BaTOH 3aBeCTH IO (ppH30BHIH OJIOK,
IUIsl yero cuesaTh B HHXKHEH YacTH €r0 COOTBETCTBYIOIIYIO BEIEMKY.
Kpome TOro, HyXHO Obl10 OB yBEJTHYHTb TOJIIMHY LIJAKOBOH 3a-
CHINKH 4epJayHOro NEePEeKpPLITHS 0K0J10 ¢pu3oBOro OJoKa.

Bo BHOBL CTpPOSIMXCA KPYNHOMAHEAbHBIX A0MaxX (C MHOTOCHOMH-
HBIMH NTaHedsMH) PH30BBIE NaHe H AenaloTcsi yrelJeHHHMH, Hau-
GoJiee OaroNpUATIEIM B TEIJIOTEXHHYECKOM .OTHONLIEHHH OVAeT Kap-
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HU3HBIH y3e, B KOTOPOM ¢pH30BLie MaHeJH BePXHHX 3Taxel §B-
JAIOTCS NPOAOJIXKEHHEM HapyMKHBIX CTeHOBBIX TIaHeseld H HMeEIoT
yTelJeHHe Ha BCHO BLICOTY.

HebOnaronpusATHLIN TeNJIOTEXHHYECKHH DEXKHM KapHH3HBIX V3J/OB
BLI3BIBAeT HeOOXOAMMOCTb HX JOTOJHHTEJNBHOIO YyTelJeHHs B BHI-
CTPOEHHBIX A0MaX. JTO yTeluieHHe NMPUXOAHTCA AenaTb CO CTOPOHBI
NOMelleHusi, TPHYeM OHO JOJKHO IPOBEPSITLCA PACUETOM TeMIepa-
TYPHOTO MOJsI KAPHHU3HOTO y3Ja, TaK KaK HHOTAA H3JHILHee yTell-
JeHHe MOXKeT IIPHBECTH K OTpHUaTe/qbHbIM pesyabratam. Ha puc. 53
NpHBeeHbl CXeMbl yTelJieHHsl KapHHU3HOro y3Ja, H306paKeHHOro na
puc. 52,a. Ha cxeme a paHo TemIepaTypHOe IIOJie BHyTpeHHeH mo-
BEPXHOCTH CTEHHl M TOTOJKAa KAapHH3HOTO Yy3Ja (e3 yTelJeHHS.
Jlnst ycTpaHeHHs CBIPOCTH HA TNMOTOJIKE W Ha BHYTpPEHHeH MOBEPXHO-
CTH CTeHHl GLLI claesaH KapHU3 H3 MEHOMOJUCTUPOJA TOJUIMHON
50 mm (puc. 53,6). IlenonoancTupon Jierko NpHK/JAeHBaeTcsa K MO-
BEePXHOCTSIM CTEHBbl M NOTOJKA H [07AaeTcss OKpacke MW molesnke.
Buauyase takoe ytemjeHue kKaszanoch 3(pdeKTHBHBIM — CbIpbIE IIAT-
Ha B YIJy OBIM TEPEKPBhITHl M BHEIUIHHH BHJ KapHH3a OblI VAOB-
JeTBOpHTeablbiM. OOHAKO € HACTYIJEeHHEeM 3HMHHX XOJOJMOB Ha
MOTOJIKE 3a TpenesaMH KapHH3a BHOBb ITOSBHJIACh CHIPOCTD.

[IpuBegennoe Ha puc. 53,6 TemnepaTypHOe Toje KapHH3HOTO
y3Ja TIpH TaKOM YTeIlJIeNHH NOKa3blBaeT caeaylollee. Ha nosepxuo-
CTH TMEHOMOJHCTHPOJA B YIJIY TeMhepartypa NOBeicHaAachk a0 14°C,
OJIHAKO Ha MOTOJIKE B MeCTe OOpblBa IIEHOMOJHCTHPOJA TeMIepary-
pa okasajacb paBHOH TOabKO 1,9°C, 1.e. Ha 3,8° nuxe Temmnepary-
pHl, KOTOpasa OblL1a B YIJIy KapHH3a A0 ero yremaedus. llupuna mo-
Jochl ¢ Temniepatypamu Huxke 8,8°C yBeaunumnaace no 120 mm. Cae-
00BaTebHO, B JaHHOM Ciayuvae yTellJieHHe 1aJ0 Pe3KO OTPHilaTelNb-
HBIM pPe3yJbTaT, NMOCKOAbKY TAaKOH MaJOTeMJMONPOBOAHBIA MaTepHAaJI,
KaK neHonosuctupos (A=0,04), pe3ko. COKpaTH.1 NPHUTOK TEIJIa H3
MOMEIIEHHsT K ITOBEPXHOCTAM YIJa, BCJIeACTBHE Yero B Yray MOJ
IIeHOMOJIHCTHPOJIOM TeMIepaTypa mnoHusujack a0 —9,4°C. 310
MOHHMKEHHEe pPAaclpoCTPAHUJIOCh N0 OGeTOHHOMY HACTHJY MepeKpbl-
THA W Ha IMOBEPXHOCTb INOTOJKA, He 3allUIIEeHHYI0 MEeHONOJHCTHPO-
JIOM, YTO H BbI3BaJO OOHJIBHOEe 00pa3oBaliHe CBHIPOCTH lla ITOTO.IKE,

Ha puc. 53,8 npuBeneHo TemnepaTypHoe IoJie 3TOTO XKe Vy3Jaa,
HO TpH ToJsHHe yTemuutenss 20 mm. Pesyabrat okasajacs Oogee
OnaronpHsTHBIM, XOTsS TeMhepaTypa Ha NMOTOJKe Yy of0pHBa mNeHo-
MOJIMCTHPOA paBHsaach ToAbKo 3,5° C. OueBHAHO, O6JarONpHATHBIA
pe3yJabTaT NOJAYyuHJICS Obl IpH TodIMHe yTenaurteass 10 mm u yse-
JIHUeHHH LIHPHHBI ero Ha nortoJke ao 400 am.

Ha puc. 53,2 maHO TeMmepaTypHoe MoOJe 3TOTO Ke y3ja IpH
YTEIJIEHHH ero KapHH30M H3 KepaM3nToOeToHa ¢ O0beMHbIM BeCOM
1500 x2/m3 (3,==0,55). [Ipu BbicOoTe M wWHpuie kKapHu3za no 200 xu
‘pe3yanTaT yTeNJeHHs okasajcs OaaronpusaTHbiM. CraefoBaTenbHO,
BHITSATHBaHHe LUITYKaTyPHOTO KapHH3a y IOTOJKOB HMEET He TOJBKO
JeKOpaTHBHOE, HO M TeIlIOTeXHHUYeCKOe 3HauellHe, TaK Kak KapHH3
ABJISIeTCSl HEKOTODPLIM YyTelJleHHeM yrJja, 00pasyeMoro CTeHOH H Ie-
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pexpoitem. [lostomy ycrpodictBo Xotrsa OB CaMOro TIPOCTOro Kap-
HH3a (BLIKPYXKKH) HEOOXOAHMMO pEKOMEHIOBAaTb Yy IOTOJIKOB 4yep-
JIaYHBbIX NMEPEKpPBITHH.

B kaxaoM KOHKpPeTHOM <cCJydae IDHHHMaeMmass KOHCTPYKIHA
YTeIJIEHUS] JOJIKHAa TPOBEPATBHCA pacyeToM TeMIlepaTypHOTo I0J.

Ha puc. 54 npuBeneHo teMneparypHoe noJje yTellJleHHs KapHH3-
HOrO yana jgoma H3 OeTOHHBEIX OJIOKOB. ¥YTelJiellHe BBLIIQJHEHO H3
JPeBEeCHOBOJIOKHHCTHIX MJIMT TOJMWMHOH 50 MM B BHAC KapHH3a Bhl-
cotoit 200 mm w wHpuHOH 300 mMm. [IpeBecHOBOJOKHHCTAS ILJIHTA
nmeer A=0,2 kkaa/m-u-epad. Jo yTensedud MHHUMAaAbHad TEM-
neparypa B yIJy KapHH3Horo yajaa Owl1a 4,4°C (Ha puc. 54 rewmre-
paTyphl L0 YTellJleHHSl TIOJuYepKHYThl), T.€. HHXKE NpPHBEJACHHOH HA
puc. 53, a. Ilocsne yTenseHua MHHHMAaJbHAas TeMmIeparypa Ha I10-
BEPXHOCTH [IpPEBeCHOBOJOKHHCTHIX TJHT oOKasasnach paBiod 9,4°C,
uyto Ha 0,6° Bbllie gonyckaeMmod. Takum oOpasom, yTenjeHde Gonee
TEMJONPOBOAHLIMH  JPECBECHOBOJOKHHUCTBHIMH IIJIMTAMH  OKa3aJgaoch
3HayHTeabHO 3(deKTHBHee, YeM MAaJOTEIIONPOBOAHLIM IE€HONOJ/IH-
CTHPOJIOM. -

3. LOKOJIbHbIE Y3/ibl

AnanoruyHplM KapHH3HOMY Y3Jy SIBJAdETCS TeMIepaTypHLIH pe-
JKHM IOKOJBLHOro yaja. lloHuzkenue temmepatypbl B yray IPHMDL-
KaHHf 110JIa TepPBOr0 3TaKa K IMOBEPXHOCTH HapYy:KHOH CTEHLI MO-
XKeT 0KaszaTbes 3HAUYUTEJbHBIM B NPUOJHKATBLCH K TeMIeparype
B HapYXHBIX yIJjax.

J{7151 TIOBBILIEHHS TeMIIEpAaTyphbl MOJa MEpPBLIX 3TaXKCH Yy HAPYK-
HbIX CTE€H KeJ4aTeJbHO MOBBILUAThH TEMJO3aUIUTHLIC CBOUCTBA €r0 110
nepumerpy 3manus. Heobxoaumo rtaxxe, 4TOOBI IOKOJAb HMENa J10-
CTATOYHbIE TEMJO3aU[UTHbIE KayecTBa. JTO HMeeT 0COoOeHHO O00Jb-
LUl0e 3HaueHHe TpH 10Jax, -PACNONOXKEHHBIX UeNOCPE/ICTBEHHO Ha
FpYHTe HJH OETOHHOH NMOAroTOBKe. B 3TOM cayuae pekomeuayercs
YCTPOHCTBO 3a LOKOJEM IO NEepUMeTpy 3/aHHs TEILION OTCBINKH,
‘HanpuMep ILIJAKOM.

[lonwl, yknapepiBaemble Mo 0ajkaM C IOANOJBHBIM IPOCTPAHCT-
BOM MeX1Y KOHCTPYKIHEH LOKOJLHOIO NEPEKPbITHA H NOBEPXHO-
CTbIO 3eMJIH, UMeloT 0oJiee BLICOKHE TEIVIO3alllUTHBIE CBOHCTBA IO
CpPaBHEHHI0 C MOJOM Ha CIVIOIHOM OCHOBaHuH. IlnuHTtyc, npubu-
BaeMBbIH K CT€HaM y 11014, YTEIsieT YyroJa MexKAy HapyXKHOH CTeHOH
u noJjoM. IlosTomy B mepBBIX 3Taxax 3faHHB Heo6xoauMo obpa-
uath BHHMAaHHe Ha INOBBILICHHE TENJIO3AIIHTHBIX CBOMCTB INJHHTY-
COB, YTO MOXKeT OLITb JOCTUTHYTO yBEJHYEHHEM HX pasMepoB H yc-
TAHOBKOU Ha cJ0e MATKOTO YTeNJIHTEJS.

4. CTblIKM HAPYXHbIX CTEHOBbLIX NMAHEJNEH

[ToHuKeHne TemnepaTypbl BHYTpPeHHEH INOBEPXHOCTH HapyKHBIX
CTeH KPYNHOIaHeJbHLIX AJOMOB HalOJ/IONACTCsl TaKXKe MPOTHB CTLIKOB
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nadejgedl. B ogHOCJAOHHBIX MaHeAsIX 3TO BBLI3BAHQ 3amoJHeHHeM Io-
JIOCTH CThiKa 0OJiee TEIJONPOBOAHBIM MaTepHaJOM, yeM MaTepHal
MaHedad; B MHOTOCJOMHBIX MaHeadax — OeTOHHBIMM pefpamu, okaH-
MJSIIOIEMH 11aHeJb.

B opaHOC70HHBIX NaHeNSX NOHHMeHHe TeMIepaTypsl BHyTpeHHeH
MOBEPXHOCTH Y CThIKA OOBIYHO He NPEBOCXOAHT AONYCTHMbBIX mpeje-
J0B. Ha puc. DD mnpHBeneHO TeMIepaTypHOe NOJE€ BEPTHKAJAbLHOIO
CTbIKa KepaM3UTOOETOHHBIX NPOKATHLIX naHesned ToAWHHOH 320 smm.
KepamauroGeron obwemMHoro Beca 1000 ke/u® wumeer A=
=0,3 kkaa/m-u-epad. [1J10CKOCTb cThIKA 3alogHeHa TSKEALIM Oe-
TOHOM ¢ 00beMHbIM BecoMm 2200 ke/m® u A=0,925 kraa/m-u-epad.
HecmoTpst Ha 3TO, MUHHMAasnbHAad TeMmIlepaTypa MOBEPXHOCTH CThHI-
Ka 1o ero ocm pasua 9,9°C, T.e. NOHHXKeHHe TeMmneparypbl 0
CPAaBHEHHIO C TeMIlepaTypoil IJaiu CTEHbl COCTABJSET TOJbKO 3°.
[lpu 3ano/HeHHH TOJIOCTH CThIKA MeHee TEIIONpPOBOAHLIM GeTOHOM
ero TeMnepaTypHbId pexuM OyaeT elle OoJee OJATONPHSITHBIM.

Ha puc. 24 npusoauaoch teMIepaTypHOEe [oJe CThiKa MHOro-
CJOMHBIX HapyKHBIX CTEHOBLIX MaHeJed. B 3TOM CTblke MHUHHMAaJb-
Has TeMIlepaTypa BHyTpeHHefi noBepxHoctH paBHa 9,3°C (mpotuB
oKalimMaawmux pebep maHeand) U TOHUXKEHHEe TeMIepaTtypbl IO
CpaBHEHHI) ¢ TEMIepaTypoH rjaald CTeHbl cocraBiser 5,1° T.e. Ha
2,1° GoJable, yeM Y OJHOCJOHHON maHean (puc. 5H).

Ha rtemnmeparypy BHYTpeHHEH MOBEpPXHOCTH IdHejJeH IpPOTHB
CKBO3HOTO Kese3oferonHoro pebpa 6o0/pinoe BJHsIHHE OKa3bIBaeT
TOJIIHHA BHYTPEHHero QakTypHOro c/os. Hanpumep, B TpexcioOH-
HBIX TaHeasgX, YTelJIeHHbX (UOpPOIUTOM, yBeJdHYEHHe TOJIIHHEI
dakTypHoro ciog ¢ 55 1o 85 mu moBbIIIAET TEMIEPATYPY BHYTPeH-
HeH NMOBEPXHOCTH cThika Ha 1°. CaenoBaresbHO, ec/an Obl Yy NauesH,
IOKa3aHHOH Ha puc, 24, ToJUIAHA BHYTPeHHEro (axkTypHOro c/Ja0sd
6bia 50,a He 80 Mmm, TO MHHUMaJbHag TeMIepaTrypa BHyTpeHHel
IOBEPXHOCTH CThIKa Moraa moHuautbess go 8,3°C, T.e. okasanachk
6ol na 0,0° HHXKe JOTYCTHMOI.

Tonwunna 6eToEHBIX pebep, OKaUMASMIOMMX IaHEJH, TaKkKe OKa-
3pIBAET BJHSAHHE Ha TeMIEParypy BHYTPEHHeH MOBEPXHOCTH CThlXa,
HO 00paTHOe BJHSIHHIO (DAKTYPHOTO CJIOS, TaK KAK C YBEJIHUEHUEM
TOJUHHLL pedep IOHHXKAETCs] TeMIepaTrypa BHYTPEHHEH IOBEPXHO-
CTH cTblka. B TpexciofHBIX mnaHesasix, N0  HCCJETOBAHHAM
MHUWUTSI], yBeanuenue Toamunun pedpa ¢ 30 1o 55 mm noxuxka-
eT TeMIlepaTypy BHYTPeHHeH noBepxHOCTH cThika Ha 1,1° Ilpakrtu-
UeCKH TPYAHO NOJYYHTL IPOEKTHYIO TOJUHUHY pebep 25—30 mwu
BCAEACTBHE 3aTeKaHHs pacTBopa, o6pasyoiero peépa, B yTelaHTe b
1ipd ¢opmoBaHHH TnaHeneHd, Haunbosnee wuyacro OGeroHHbIe pebpa
nMmeT toamuny 40—50 MM, a B OTAeJAbHBIX cjydasix oHa ObIBaer
H ellle GoJbile. YMeHbIUHTb OTPULIATENbHOE BJAHSHHUe pelep Ha TeM-
NeparypHbIH PeXHM CThIKA MOXKHO yTOJIeHHeM BHYTpeHHero dax-
TYpHOTO ¢a0si naxeseil, Emie nydyiunii pesyabrar JacT 3aMeHa CKBO3-
HBIX OKaHMJIAIOIIHX pebep OTAeNbHBIMH JUNIOHKaMH. Hanpumep,
CCJIM B I1aHeJH, IPHBEEHHON Ha pHc. 24, okanMadAwlline peGpa 3ame-
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Puc. 56. Temneparypsl BHyTpeHHell MOBEDXHOCTH BePTHKAJbHOTO CThHIKA NaHeneH
TOPUOBOH CTEeHH

a — Ge3 TepercpoakH; 6 — ¢ neperopoAkofl; [ — MEHONOQJHCTHDOJ, 2 == IleMeHTHHIH pacrBop;
3 — pubponur; 4 — MHHAEDAJOBATHBIE IIJHTH; J — XeJe3o0eTOHHasa BHYTDCHHAA [eperopojika
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HHTb LINONKAaMH, TO MHHHMAaJbHAas TeMIepaTtypa BHyTpeHHel nosep-
XHOCTH CTBIKA MOBBLICHTCA Ha 2,3°

B nmpogosbHBIX HAPYXKHBEIX CTeHAaX KPYNHOIAHEJLHLIX JOMOB
OOBIYHO K BepPTHKA/JIbHBIM CTBIKAM naHeseH NPHMLIKAIOT BHYTpeHHHE
HecylllHe Kene3o0eTolHble mneperopoak. Ilpu atom temmnepaTypa
BHYTpeHHell NMOBEPXHOCTH CTblKA IOBbIIIAETCs GJaarojaps MPUTOKY
Telja 10 xkele300eTONy NeperopoikHd, HMeIollell TeMIleparypy,
paBHYIO TeMIepaTtype Bo3ayxa B nomelenud. Ha puc. 56 npuBegens
TeMIepatrypbl BHYTDEHHEH TNOBEPXHOCTH TOPLOBOH CTEHHl B 30-
He cTblKa naHeaed. CTBIK HMEeT IOJOCTb IMpHHOH 160 Mmm,
3aNO0JIHEHHYIO LeMEHTHBIM pacTBopom. s yTemsenus cTbiKa B €ro
IIOJIOCTb YJ0XKeHa 1nosoca cruponopa toamuHoi 50 mu. C neBoH cTo-
poHbl pHCYHKa JaHBl TeMmiepaTypbl CTbIKa, K KOTOpOMY He TIpH-
MbIKaeT mneperopojika. Ilpd 3ToM MHHHUMAaabHas TeMmIeparypa
BHyTpeHHell MOBEPXHOCTH CThiKa y pebep paBHa Toabko 6,5°C. C
NpaBOH CTOPOHBl DHCYHKa NMPHBEJEHbl TeMIepaTypbi 3TOr0 2Ke CTHI-
Ka, HO C NpHUMLIKalolllel K HeMy BHYTpeHHed kKejge300eTOHHOH
neperopoAkoi rtomwuuoin 120 msm. MunumanabHas TeMmmepaTtypa Ha
BHYTpeHHEH MOBepXHOCTH CTBIKA MOBbIUIaercs no 7,6°, T.e. Ha 1,1°
Huskas remnepaTtypa Ha BHYTpeHHeH NMOBEePXHOCTH 3TOTO CTbIKA Ja-
JKe ¢ MPUMbBIKAWIEeH K HeMy Ieperopoakoll o6bscHseTcs OTpHLIA-
TEJLHLIM BJAHUSHUCM YIIMPEeHHBIX pebep, OKalMJIAIOINUX NaHedb
(40 mMm), 1 Mano# TOJMLIMHOH BHYTpeHHero (aKTypHOTO ciiosi (45 mm) .

Jlns npeaynpexaeHHs: KOHAeHCAllUd BJarn Ha BHYTPEHHEH Io-
BEDPXHOCTH BEPTHKAJBbHBIX CTBIKOB IaHejed Hapy:KHBIX CTeH LOMOB
cepun I1-57 npumeHsiOT npuem TNOBLIIEHHST TeMIepaTypbl INyTeM
3aMOHOJIMYMBAHHS CTOAKA OTOIJIEHHS B TPHUMBIKAWOIIEH K CTBIKY
neperopojfike. banxafiuuil K CTBIKY CTOSIK PasMellaldT Ha pacCTosi-
uuu 50 Mm OT BHYTpeHHeH NOBePXHOCTH CTeHHbl {[IPOEKTHOe pellie-
une). Ilpm »TOM MHHMMAJbHAaa TeMmIepaTrypa Ha BHYTpeHHeH T10-
BEPXHOCTH CTbIKa NOBbiuaercs o 22,4°C, T.e. CTAaHOBHUTCH Bblille
TeMIlepaTypbl BO3lyXa B NMOMellleHHH. Takoe 0JM3KOe paclosioKeHne
CTOSIKOB K CTBIKY BBI3BIBaeT [OMNOJHUTENbHBlE TEIJIONOTEPU CTeH B
30HEe CTBIKOB, KOTOpble Ha | M JJHHBI CTBIKa COCTaBJASIT AQ=
=25 kxaa/m-u. 1lo panueiv MHUUWT21I, ysenuuenue rtensomno-
TepPb JlOMa TpPH 3aMOHONHYEHHHX B Ieperopojkax CTOfKax Co-
crasaser b—7%.

Hns Toro yTo6bl ONpefeuTh, KAK BJAHSICT DACION0XKeHHe CTOAKOB
B [leperopojikax Ha TemIlepaTypy BHYTPEHHEH IOBEPXHOCTH CThIKa
U Ha BeJUYMHY AQ, ObLLIM NPOCUUTAHBl TeMIepaTypHLie HOJSI Hec-
KOJbKHX BAPHAHTOB PACIHOJIOXKEHHS CTOSKOB B Ileperopojkax. dTH
pacuerpl MOKa3aJH, YTO XOpOILIHE pe3yJbTaThl JaerT paclo/oXeHHe
IEePBOTO ¢TOAKA Ha paccTosiHHH 400 mm OT BUYTpPeHHEH MOBEPXHOCTH
c¢ruika. [lpu 3TomMm MunuMaJsabHas TemMIepaTypa Ha NMOBePXHOCTH CTLI-
Ka 6ymer 10,4°C, a Beauunna AQ nonusutes no 12,5 kkaa/m-u, T. €.
B JBa pasa M0 CPaBHEHHIO C IIPOEKTHLIM pellIeHHEM.

I'opusoHTa/buble CTBIKH HAPYXHbIX CTEHOBLIX MaHesed B TeIIO-
TEXHHUYECKOM OTHOILEeHHH OOGBIUYHO HaxojdaTcsd B 6osiee OJ2TONPHUAT-
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HBIX YCJOBHfIX, UeM BePTHKaJbHblE CTLIKH, TaK KakK K HUM BcCerja
IpHMLIKaeT KeJse300eToHHasi IJHTAa MEKAYITAXKHOTO TepeKphbITUSA.
Ha pue. 57 npuBeneHsl TeMnepaTypbl BHYTDPEHHUX MOBEPXHOCTEH ro-
PH3OHTAJBHOTO CTBIKA MHOTOC/JONHLIX NManedseli, ['epMeTnsanus crbi-
Ka ofecrneyuBaerTcst TepHHTOM, YJOKEHHLIM ¢ HapyXHOH CTOPOHBI
CThiKa. HuXnss naneap vMmeer NPOTHBOAOXKAeBOH 3y0, yTelseHUbIH
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Puc. 57. Temneparypel BHYTpeHHeHA TOBEDPXHOCTH TFOPH3OHTAALIIOrO CTEIKA nateqel
NPOAOJIBHBIX HAPYKHEIX CTeH ‘

[ == repHHT;, 2 — HeMeuTHbIH pactrBop; 3 — bubponuTt;, 4 — XKedesoBeToHHas IIHTa MewAy-
3TAXKHOTO NEPEeKPLITHA,; 5 -— NeHONOJHCTHPOM

craponopoM. [Ipu 3TOM CTHIK 32MOHOJHYHBAETCS OBBIYHBLIM PacTBO-
poM. Puc. 37 mokaspiBaeT, 4T0 B TAKOM CTBIKE TeMIepaTypa B MeCTe
GPEMBIKAHHA MOTOAKa K cTetle paBHa 11,5°C, a- MUHUMAaJAbHAsA TeM-
nepatypa NOBEPXHOCTH cTelbl y nogaa pasia 9,1°C. CaemoBare/sHo,
B TEIVIOTeXHHYECKCM OTHOUWIEHHMH CTBIK SIBJsIeTCA BIIOJiHe 6Jaro-
IIPUSITHBIM.

HacTo B I'OpDH3OHTAJIBHBIX CTHIKAX HMEeTCs COeAHHeHHe MJHTHI
MEXAYITaXXHOTO NMEPEKPhITHA ¢ 6aNKOHHOH IJIMTOH HJH IJHTOH JIoA-
XKHH. B mpoexTax o6plMHO NMpeAyCMATPUBAETCS 3anoJieHHe NpoMe-
KYTKA MEXAY 3THMU [IJTHTAMH LIEMEHTHBIM PACTBOPOM, 4TO NPHBOLHT
K TIOHHXKEHHIO TemmepaTyphl Ha BHYTDPEHHHX NOBEpPXHOCTAX Vyaga.
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[ yeTpaHeHus 3TOTO PeKOMEHAYETCA MeX/AY IJIUTOH NMepeKpbITUA
i OaJKOHHOK NJHTOH YKNaAbiBaTh 3Q(EKTHUBHBIA YTENJMUTEb.

HenocrarouHoe-yTennenne Hapy»KHBIX CTeH B MEXIAVITAKHOM
1105ICE MOKET BbI3BATh 3HAUKUTEbHOE MOHUKEHHE TeMIlepaTyphl ltoJa
y Hapy:KHBIX CTeH HaxKe B KHPIHUUHLIX AoMaX. 3T0 0ObYHO HabJio-
JlaeTcst MPH yTeNJIeHHH HAPYXKHBIX CT€H ¢ BHYTPeHHEH CTOPOHH TOJib-
KO B Ilpeftesiax IIOMEUIEHHA, a B MeXKAY3TaxkHOM 110sICe CTeHa OCTaeT-
c1 ueytensenHod. IlospimeHHas  BO3AYXONPOHHLAEMOCTb CTEH
B MEXJY3TaXKHOM I10sice MOXEeT IIPUBECTH K AONOJHHUTEJBHOMY pes-
KOMY OXJaX<AeHUI0 MEeXAY3TaXKHOTO NepeKPLITHSL.

[Tpu npoeKTHpPOBaHHM OrpaxKAalOIHX KOHCTPYKINH He0OXOAHMO
VUHUTHIBATh, UTOOBI B ME€XAY3TaXHOM TOSICE CTEHBI HMEJH COIIPOTHUB-
JIEHHUs1 TenJonepeaaye W BO3AYXONPOHHIIAHHIO He MeHblie Tpedye-
MbIX JJIT HADYXKHBLIX CTEH COOTBETCTBYIOLUX 3JaHHH.

5. TENNONPOBOAHLIE BKNIHOYEHMA

TensonpoBOAHbIE BKAIOYEHHA H3 MaTePHAJIOB C KO3 GDHUHEHTOM
TeAONPOBOAHOCTH, 6OJbIIUM KO3 HUIHeHTa TINIONPOBOAHOCTH Ma-
TepHuana OrpaxAeHus, CHHKAIT TeMIllepaTypy BHYTPeHHeW IoBepX-
HOCTH orpaxjaeuus. IlpumepaMu TennonpoBOAHBIX BKJIIOYECHHH B Ha-
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Puc. 58 HapyxHas cTeHa ¢ xkene3oB6eToHHON
KOJIOHHOH

1g

PYKHBIX OUpaxKAennsx SABJIAIOTCA: 3JIeMEeHTbl Kele300eTOHHBbIX HJid
CTaJbHBEIX KapKacoB, IPOKJAAHbIE PSAAbl H3 €CTeCTBEeHHOT0 KaMH$
B KUPNUUHBIX KJA4aAKax, pebpa U IEepeMBIYKH B KPYNHOIAHEeJbHBIX
KOHCTPYKIUSAX, NMOMNEPEUYHble CTeHKH NIYCTOTENbIX KaMHeH | 1.

[TpocTrefiminil cayyafl TakMX BKJIIOYEHHH — BKJIOUEHUS IIPsMOY-
TOJILHOIO ceuellns, UMelollde TOJIIUHY, PaBHYIO TOJIIHHE Orpaxje-
nua (puc.58). asg onpeneneHds TeMnepatyphl Ha BHYTpeHHeH mo-
BEDXHOCTH TAKOrO BK/AIOYEHUS] IPHMEM CJelyloline o0003HAYEeHHS:
T, — TEMIIEpaATYpa BHYTPEHHEH NOBEPXHOCTH BKJIIOYEHHSA; Ty — TEM-
Hepatypa BHYTPeHHEH NOBEPXHOCTH OTPAXKIEHHs; T — TeMrepary-
pa, KOTOpyw uMena Obl BHYTPEHHSSA NMOBEPXHOCTb OTpaxiedus TOH
JKe TOJNWHHE, cleaHHast 1eJHKOM U3 MaTepHaJa BKJaOYeHHs. Mex-
Iy 3THMH TeMmiepaTtypaMu Oymer cJjejiylollee COOTHOLIEHHE: Ty >
=T > Tixe

Yem MeHbIlle OTHOIIeHHE IIHPHHBI BKJIYEHHA K €0 TOJIHHE
a/d, Tem Oamxe Oyner sHaueHHe T, K BeJHUHHE Tz B mpegene npu
=0 1, Oymer paBuo 1z Haobopor, yem 6osiblie 6YAeT OTHOILEHHE
a/d, Tem b6auxKe OyjeT 3HAUCHUE Ty K BEJUUYUHE Ti. [Ipu HekoTOpOM
J10CTaTOYHO OOJIbIIOM OTHOLIEHHR af6 T OYAET PABHO Ty
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CaenoBaTenbHo, pa3HOCTh TeMIIEPATYP MOBEPXHOCTH Orpax ACHHs
H TOBEPXHOCTH BKJ/JIIOYeHHS (Tp—Tx) OYAET COCTABJAATbL HEKOTOPYiO
BEeJHUUNY OT Pa3SHOCTH (Ty—1Tx), T. €.

Ty — Ty =" (TB - T}K)i (a)
rge v — Ko3dduuHeHT, 3aBUCAHA OT OTHOUIEHHS WHPHHBLl BKJIOUE-
HHE X ero ToJllgHe, T.e. oT afd.

das onpepenenns xosduinenta v aBTopoM Oblja BbIUHC/IEHA
pa3HoCTh TeMIepaTyp Tr—Tx AMA Ke/1e300eTOHHBIX KOJOHH C pas-
JIMUHBIM OTHOILUEHWeM a/8 M Iipu pasaHuHbIX Ko3dduuueHTax Tenno-
NPOBOJHOCTH MAaTEPHAJOB O paxAeHHS.

ITH BBIUHCJEHHA NOKasaJH, YTO BeJIHYHHA V) e 3aBHCHT OT Tell-
JOTPOBOAHOCTH MATEpPHAIOB OrpaxKAeHHs U BKJAIOUEHUA, a TOJIbLKO

OT QrHOuleHus /8. 3HaueHus NOJYYEHHDBIX BEJHUHH 1] HPHUBEAEHHl B
taba. 19,

Tabmuma 19

3uauenuna xosgduunenta 1

[
e/ ¢ (002 005 0l 0,271 04 0,6 0,8 1 1,2 L

2,5 H
Gollee

o]

) 0(0,32}0,55|0,63{0,7)|0,78;0,83/0,87]0,9/0,92{0,95]0,98] 1

[pu 3navenusix /8325 senuunna m=1, T.e. T,=Tx Eca#
o003HayuTh Yepes Ky M R, compoTuBJeHHsa Tenomnepenaye orpax-

"JIGHHA H BKJIOYeHHs, TO 1Mo Gopmyae (27) Tocgde HEKOTOPBHIX Npeold-
pas3oBavué MOAYUHM:

TB_TH{:RB(tB—t}‘I_M) (79)

"

R, R,

HJiH, TIOACTABJIssT HOJYUYeHHOe BhIpaXKellle B ypaBHeHHe (a), mocJe
Tpeobpa3oBanus ero NoJyuUHM:

(R(’)_‘RE)) ( tp— tH)
RoRy

Ecsu B ypasHennn (0) 3aMeHHTD Ty €€ BhIpameHHeM u3 GopMy.JIbl
(27) B DEWHTL ero OTHOCHTENbHO Ty, OKOHYATENLHO MOJYUUM:

T, =1, — ROJF”(,R‘}‘R") Ry(ta—1). (80)
RoRy

Bxonamui B 31y QOpPMYJay Ko03(PHUHEHT 1 ONpelessieTcs I11¢
Taba. 19. ®opmyna (80) naer BO3MOXKHOCTH BBIYUCIHTH TEMIEPATY-
Py Ha BHYTpeHHel OBEpXHOCTH IPSMOYTOJBHOIO BKAIOUEHHS TPH JI0O-
ObIX TENJIONMPOBOAHOCTAX €0 MaTepuasia U MaTepuaa orpamaeHus.

Tp — Ty = TlRB

(6)




Hpumep 37. Iaa creunl u3 nerkoro 0eToHa, npupefeHHol B npumepe 35, oape-
JeJHTh TENMNepPaTyphl: a) Ha NOBepXHOCTH XKeJe300eTOHHON KOJIOHHH CedecHHEM
4242 cm (puc. 58); 6) Ha noBepXHOCTH XKeae300eTOHHOTO NOsCa CEYCHHEM
42X8,5 cm; npu fo=18°C u ty=—25°C

[To npumepy 38 compoTHBJeHHe TennQINepenaye RO =1,233.

ConpoTtus/eHue Tenaonepenaye KoJoHHb NPH Ko3hHIMEHTE TENIONPOBOZHOCTU
Kenesdoberona A=1,4 6yneT:

" 0,42
Ry=0,133 4 W + 0,05 = 0,484.

r

|. KosnonHa — otHomeHnue /8= 4—2 =1, ueMy no tabs. 19 cooTBeTCTBYET

n=0,9 Ilo popmyne (80) nmoryunm:
0,484 -1~ 0,9(1,233 — 0,484)

— 18 _= 0,133.43 = 6,9°C.
T =18 1,933.0,484 ¢
8,5
2. Tlosic — oTHolueHue a/6—-—-—42 =0,2, yro paer n=0,7.
0,484 4+ 0,7 (1,233 — 0,484
T,= 18— + ( ) ¢,133.43=8,3°C.
1,233-0,484

TemnepaTypa nosepxHocTtH cTeHsl ts==13,4°C.

®opmyna (80) npuMeHHMMa TONBKO ISl BKJIOYEHHH NMPSAMOYIOdlb-
HOTO CeyeHHs, HMEIOMHKX TOJKHY, PABHYIO TOJIIHHE orpamaeﬂnﬂ
JJ51 TenJonpoBOAHLIX BK/OUEHHH Gojee
CIOXHOTO MPOQUAS HAH BHETYNAKIHX 4 b
u3 OTPaxKAeHHs MHHHUMaJbHag TeMIepa- \ N
Typa Ha WX BHYTPEHHeH MOBEPXHOCTH
JOJNXKHA OIpelesATbCI Ha OCHOBaHHUH
pacuera TeMIepaTypPHOTO MOJSl. -

IIpumep 40 nokaspiBaeT, 4YTO Ha IO-
BEDXHOCTH ’KeJe300eTOHHLIX KOJIOHH H

1oscoB HabJ107aeTCsl 3HAUHTEJNbHOE TO-
HHXKeHHe TeMIepaTyphl IO CPaBHEHHIO C

Teqnousonsuin, . .

OnbiT NpUMeHeHHs B OETOHHBIX HJIH B

TeMIlepaTypoO# MOBEPXHOCTH CTEHDI. | _
AR

KUPIHUYHBIX CTeHaX BBICOKHX KeJge3obe- = \\, -

TOHHBIX [OSICOB H NMEepeMblYeK, HUMEIOLIUX } UKTf;;b;gM

TOJIILHHY, PABHVIO TOJIIHHE CTEHBI, MOKa-
3aj, 94TO B pe3y/bTaTe INOHUXKEHHS TeM-
nepaTypel Ha HMX IIOBePXHOCTH HabJi0-
lajack  HeJONyCTHMasg KOHAEHCcalHs
BJIATH.

Ha puc. 59 npuBenen npumMep panuoHaabHOTO peme}mﬂ 00BA30Y-
HOH OasNky Xkeje306eTOHHOr0 Kapkaca, sIBJAAILEeHCa OQHOBPEMEHHO
H IepeMbIuKOH OKOHHOr0 npoema. Toamuua 6anKyu @ MeHbHIe TOJIIH-
HBI CTeHHl A, a HeoOxoaHMast ee NPOYHOCTL JOCTHTAETCS H3MeHeHHeM
BbICOTHL b. [Tosika B HMKHell yacTH 06BsAI304HON GaJKH HMeeT MHHH-
MaJIbHYIO BbICOTY A oKoso 6—8 cm. O6GBaA30uHas Gagka AOJdKHA

Puc. 59. Yrenmeune xese3o-
GeTOHHOH MepeMhIYKH

184



ObITh yTeNJeHa, 4TOGh! €€ CONPOTHBIAEHHE TENJIONEPeAAYe N0 CEUEHHIO
A—B 6b110 e MeHee BeJHUHHbl Rg cTedbl. J1a 310# neau y o6Bs1304-
HOM 6anky, H300paxKeHHOH Ha puc. 59, IO HAPYKHOH e IOBEPXHOCTH
BLIJIOJKEHA CTeHKA BIOJKUPIHUUA, TIPOMEXYTOK MEXKAY CTeHKOH
1 0aJKOH 3amojHed MAaJOTEIJIONPOBOAHLIM MaTrepHaaoM. BeicoTa
3TOH TEIJIOUW3ONAIMH MOJKHA NpPEBHIIATH BbICOTY GANKH A4 JYY-
LIero ee yremsieHus. IIpeBbllleHHe BBICOTH TEIVIOH3ONALUH ¢ eJaeT-
cs 0KoJ0 15 ¢cu. Brollle BefeTcss HOpMaJbHas KJaajka cTeHsl. Takas
06Bsi3ouHaa 0ajKa HMeeT JOCTATOYHOE yTENJeHHe H rapaHTHpoBaila
OT KOHJEHCALHH BJAard Ha €e BHYTpeHHeH MOBEPXHOCTH.

/Kene3obeToHNBIE KOJIOHHBI KapKaca 37 aHHus B HaPYXKHBIX CTeHax
Takxe TPeOYIOT yTenaeHus, N03TOMY OOBIUHO HX CTApalOTCA PasMec-
THTb BHYTPH 3[laHHSA WJH YaCTHYHO 33[E€JBIBAIOT B CTEHHIL.

6. OKOHHBLIE MPOEMbI

TeMnepaTypHOe NOJle HAPYXKHOH CTeHbl BOJIU3H OKOHHBIX H ABep-
HBIX TIPOEMOB H3MEHSIeTCsl. DTO U3MEHeHHe TeM 3HauyHTesJbHee, YeM
TOJIIIE CTEHA H YeM MeHbIle DACCTOSTHHE MeX/y OKOHHBIMH IepernJe-
taMud. Ilpu atom Temneparypa BHyTpeHHEH MOBEPXHOCTH CTEHBI HeC-
KOJIbKO NOBBIIIAETCS N0 Mepe NMPUOIHMKEHU K NPOEMY, a Ha OTKOCax
[IpoeMa pe3KO NOHHXKAETCH.

Huskue temneparypbl Ha MOBEPXHOCTH OTKOCOB OKOHHBIX NTPOEMOB
BBI3BIBAIOT AONOJHHTEAbHEIE TENJIONMOTEPH OKHAMH, BO3pacraloline
C yBEJAHYEHHEM TOJIIHHB! cTeHbl. OJHAKO NpH pacyeTax OTONJEeHHS
3TH AONOJHHTEJbHBIE TEN/JIONOTEPH COBCEM He YUNTHIBAIOTCS, YTO NMPH-
BOAWT K 3aHM)KEHHBIM 3HAUYEHMsIM pPaCYeTHBHIX TEIJIONOTEPh OKHaMMU.

Pacyer HONONHUTENLHBIX TEMNJONOTEPh UYepe3 OTKOCHL OKOHHOrO
npoema sIBJAAETCH CJIOXKHOH ¥ TPYJOeMKOH paboTOH, ueM, OYeBHHO,
1 00bACHASTCS HTHODHPOBAHHE 3THX TEIJIONOTEPh B IPAKTHKE pacye-
TOB OTONHTEILHBIX CHCTEM.

[as onpenenenuss MONMOJIHHTEJNBHBIX TENJONOTEPDL Hepe3 OTKOCH
OKOHHOTO IpoeMa aBTOPOM OBLIJIH BbIYHCJ/EHBl TeMIepaTypHble MOJ
CTEH B 30He OKOHHOrO npoema, Pacuers temnepaTypHblX noaell OblIH
cleaHbl AJs CIIOIUHBIX KHPIHUYHBIX CTEH TOJUIHHOH B 1Yo, 23
H 3 !/, Kupnyuua ¢ BHYTpeHHeH IUTYKaTypKOH NpH TeMnepaTypax Boa-
ayxa: BuyTpenHero 18°C u napyxuoro —30°C. B pacuerax ObLIH
NpHHATHl CJeAyioille 3HaueHus KosPpPULUUEHTOB TENJO0O0TAAUM:

Yy BHYTpeHHeH TOBEpXHOCTH CTeHHl . . oz=7,5 kKxas/m2-q-2pad
y MOBEDPXHOCTH OKOHHOro OTKoca . . . 0g=0,3* *
y OKOHHO® KODOGKH MeXIy CTeKJTaMu . Cy=0,6d** »
Yy HAapyXHOA NMOBCPXHOCTH CTeHEt . . . ay=20 »

* [louwennas BeAMUHHA ¢p N0 CPABHEHHIO C Up NPHHATA € Y4ETOM YMEHbLE-
HHA YIVI0BOIO KO3Q(HUHEHTA H3IYUeHHN y OKOHHOI0 0TKOCA N0 CPABHEHHIO C ero
3HaueHHeM HA NOBEPXHOCTH CTeHHI,

** TIDHHATO COOTBETCTBEHHO TENJOOTIAue B 3aMKHYTOE NOMeELIEHHE,
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PaccmarpuBaniuch Ba BapuaHTa 3anoJiHeHHst OKOHHOTO I1POeMa:

1) aBoHHble OKOHHBEIE NepernieTbl B OQHOH KOpOOKe ¢ pacCTOAHH-
eM Mexzay crekjgamMu 180 mm npu wHpHHe Kopobku 260 mm
(puc. 60, a);

2) cnapeHHble AepeBsiHHLIE TiePernieThl € PACCTOSTHHEM MeXy
creknamu 45 mm 0pu wHpune kKopo6xku 80 Mm M ¢ AepeBAHHON 06-
K1a7KOH v OKONIHOro O0TKoca ceueriem 22395 un (puc. 60, 6).

a)
t,=-30° -297 2841 - 2719 - 278 -278 - 218 - 278
>
w2 _242 1207 (=198 ). 197 1187 |- 198 ]_13,8 _20°
_24’00 o
_7;4"% S - 10,6 |- 708 ;7/,0 P13 RS 7 717 |
p~g 1N _700
+12° o
k _'f3,7 s
]
00
3 X
I |
) 0!
ta=18° XN
o 780
5)
o Lo 280 - 276 -216 - 277 -278 - 778
e £ 59
S [
w© e 195 L7937 1188 | g0
-n2°
17 15 |17 |
=Y - > - -10°
-
-29 [-34 F36 1-37 @
w '00
3 50 46 44 [43
+10°
tg=18° 727 1725 [77F 1723
a =910

Puc, 60. TeMnepatypHoe noJe y OKOHHOIO ONpoeMa B CTele B 21/ Kup-
nHYa

a — IpH AROHHEIX pa3felbLHblX OKOHHBIX Depernerax; 6 — NPH CoapeHHBIX OKOH-
HHIX fepemnserax

Bo Bcex canyuasx aas yNpOUIeHHS pacquOB OKOHHDBIE l'IpOG\IbI Obl-
JIH NPHHATLL 6e3 yeTBepTeH.

Ha puc. 60, a nokazana pacueTHaa CxeMa H pe3yJbTaTkl pacuera
TEMIIEPaTyYPHOro MOJsA y OKOHHOrO MpoeMa B CT€He TOJIHHOH 2!/
KHpPIIHYA NpH ABOHHBIX OKOHHBIX Mepemerax. OKOHHas kKopobka Ha
/o kupnuya He AOXOAMT [0 Hapy:KHOH nmoBepxHocTH ctenbl. 1lupuna
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OKOHHOI'0O OTKOCa OT BHYTpPeHHeHl HOBEDXHOCTH CTeHBl [0 OKOHHOH
Kopobxy pasBHa 260 mm. Kpome Temmepatyp B y3Jdax CETKH Ha
puc. 60, a mpoBeleHbl TaKKe H30TEPMbI uepe3 kaxanle 10°, Muuu-
MaJibHasi TeMIepaTypa Ha TIOBEPXHOCTH OKOHHOTO OTKOCa B MECTe
NpUMBIKAHHS KOopobOKy paBHa Toabko 3°C, T.e. auiib HA 1,8° Bolie
TeMIIepaTypbl BHYTpeHHero crekaa. [lo HanpaBieHHi0 K BHYTpeHHeH
IIOBEPXHOCTH CTeHBl TeMIlepaTypa Ha OTKOce GBICTPO IOBBILIaeTCA,
JocTHrass Ha pebpe NpPUMBIKAHHsI OTKOca K moBepxHocTH 15,6°C.
Temnepatypa BHyTpeHHeH NOBEPXHOCTH CTE€HBI IO Mepe NpHUOJIHKe-
HUsA K OKOHHOMY npoemy nosbiuiaetrcs ¢ 12,3 go 15,6°C. 1o noshI-
LleHHe HaydHaeTcsd Ha paccrosHum 780 mMm OT OKOHHOTO Ipoema.
CnenoBaTeNbHO, HAPSY C NONOJHUTENbHBIMH TENJOHOTEPSIMH 4epes
OTKOCHl HaOJII0LaeTcs TakK:Ke HEKOTOpOe CHHXKeHHe TeIloNOTeph Ha
ITOBEPXHOCTH CTEHBl OKOJIO OKOHHOro npoema. HM3sotrepmbr B creHe
IIpH NpUOJIHKEHHH K OKHY cOJIXKaloTCs H H3rubaroTcs N0 HANpas-
JIEHHI0O K OKOHHOH KOpOOKe, YTO yKa3biBaeT Ha OoJiee HHTEHCHBHBIN
IOTOK TeNsa IO CTeHe B 00X0J OKOHHOH KOPOOKH.

Ha puc. 60, 6 nano TemnepatypHoe I0Je CTEHH Y OKOHHOTO Ipoe-
Ma NMpH CapeHHBIX MepenJerax.

HonosHutenbHble NIOTEPH TellJla Yyepe3 OKOHHEIe OTKOCH H BJIHA-
Hlie UX Ha BeJHUHHY KO3((HUuuUeHTa Tenaonepenauu OKHa onpeliens-
10TCst caenyomuM o6pasoM. KosnuecTBo Tenna, NpoxoAslero yepes
1 M DJUHBL OTKOCA, B KKQA/M-4:

Qorx = % (tn — Tork) D, (a)

I7le ts — TeMneparypa Bo3ayxa B IOMelleHHHU B 2pad; Torx — CPELHASA
TeMIlepaTypa NOBEPXHOCTH OKOHHOTO OTKOca B 2pad; b — mHpHHa
OKOHHOTO OTKOCa B # (pHuc. 60, a).

YMeHblleHHe KOJHYeCTBA Temsia (B KKAA/M-4), MPOXOMASILELO Ue-
pe3 CTeHY B 30He OKOHHOrO npoema, Ha 1 u nepumerpa npoema 6yner:

Qc'r = — Oy ATB a, (6)

rae Aty — cpefHee NOBLILIEHHE TEMIEPaTyphl IOBEPXHOCTH CTeHb
OKOJIO OKHA B epad; a — IIHPHHA NOJIOCH BIUSHHS OKOHHOTO. IIpoeMa -
Ha TeMIepaTypy BHYTpPeHHeH TmOBepXHOCTH cTeHB! B # (pHc. 60 a).

3Hak MuHyc B dopMmyse (6) 10Ka3bIBAET, YTO NPU IOBBILIEHHH
TEMNEPATYPhl TIOBEPXHOCTH CTEHbI Y OKHA (ATy NOJOXKHTENbHOE) Tell-
JIONIOTEPH CTEHBI OKOJIO OKOHHOT'O IIpOeMa CHHXKAIOTCH. YBeaHueHHe
KO3()pHIHEHTA TENJIONEPeNayn OKNa B KKaA/m?-4-2pad B pes3y.bTa-

Te MOMOJIHHTEJILHBIX TETJIONOTEPDh YePe3 OTKOCH! 1poeMa OyIeT pas-
HO:

Ab — Qo - Qe ) P .
by — Ly F (8])

rane  fy;— TeMmiepaTtypa HapyXKHOTO BO3Ayxa B epad:
p — TepuMeTp OKOHHOTO IpoemMa B M;
F— nnomans OKOHHOTO Tipoema B CBeTy B M2,
[Toanpi ko3 duunmeHT  Tersonepenaydn  OKHA  Kokwa B
KKaa[m2-4-2pad 6ymer: Roxma=~k-1-Ak.
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rie k— xo3ddHUHEHT Tenyonepeaayd OKOHHOTO 3aroJHEHHS Ges
yueTa TEIJIONOTEPh Yepe3 OTKOCH NpoeMa.

Mpumep 38. Onpeneants nosaHelft KosdpdHIMEHT TenJonepenaun OKHA ¢ JABYMA
nepengetTamMy B KHDNAYHOH creHe B 2!/, KkHpnHua mo AaHHumM puc. 60,a. Paamep
OKOHHoro npoema B cBery 14X1,7 m.

CpelHss TeMIepaTypa NOBEpPXHOCTH OKOHHOro otkoca no dopmyne CHmncona
H 1o AaHHbiM puc. 60, a:

34 4.11,7 4+ 15,6

Toyk = ” = 10,9°C.
5)
a) o K onna » KKAAIM34-c0ad
;ﬂxna; xxan/m?q-zpad Z,f? ip:”-t.h'mi 2
3"’ e an
P T, <l 36 1 'ppuqfi; B
; R upn Lot
3,0 ] 1i bl 3,4 f!’].'( i
28 ] /Z_frt_’l_q—-r' 3,2 - — 1 ﬁpr’;d”a -
R 1 kupnuvd | 3.0 Pt 1 KUY e
45 At 1 1L et !
24 : L o ,,J“-‘”‘ ] i
K Z 3 4 5 2 :
_ , ‘
P/FJ /H , ?,, 1 2 3 4 3
PIF, Yo

Puc. 61. I'padnk 3aBHCHMOCTH Roxpa OT TONLIMHBI CTEHB M OTHOLIEHHS NepHMerpa
OKOHHOTO npoeMa x ero miromagu P/F

a=- AN OKOHN ¢ pasJeNLHBIMH NepenieraMy; 6 — fa OKOH CO CHApeHHALIMH HEepenseTaMu
# obxknaaxofl mHpHgoR 95 MM

[pn mmpune ortkoca b=0,26 # no ¢opmyae (a) noayunM: Qorx=
=5,3(18—10,9)0,26=9,8 xxaa/s-u4.

Cpentee NOBLINIEHAE TEMIIEPATYPHl MOBEPXHOCTH CTEHB! OKOJO OKOHHOTO MPoeMa
o CPaBHEHHIO ¢ HOpManbHOf TeMmeparypodl Tn=12,3°C no d¢opmyne tpanenuii
Oymer:

_3,342(1,640,8+404+0,24+0,1)40
o 12

[1pn mmpune nosocet Bausuus npoeMa a=0,78 x# no dopmyae (6) noayyum:
Qer=—75-08-0,78=—47 kxasimn-u.

IMromans u nepumerp oxHa: F=14-1,7=238 »#2, p= (1,441,7)2=46,2 u, o1-
Kyna no ¢opmysae (81)
9,8—4,7 6,2

184+30 2,38

[lpn paccroanuu MeXay creknamu 18 cu 3amoiHeHHe OKOHHOro mpoema Gymer
uMeTh k=248, oTKyna mnojHH# KO03DbIHIHEHT TemIONepeRaus OKHA Roxma =
=2,48+40,28=2,76 xKkaa/m2-u-2pad.

[Tpu meHpmHX pasMepax oxHa, HanpuMep 0,7)1,2 #, oTHOIeHHe NepHMeETpa
K niowany dyger:

AT, =0,8°.

Ak = = 0,106-2,6 = 0,28 xkaafm?.4.epad.

(0,7+1,2)2

£ _
F 0,7-1,2

4,5,

oTkyna Ak=0,106-45=048, a koxsa==2,48-+0,48=296 xxas/m?.4.zpad.
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Y OKOH CO CIapeHHbIMH JepeBAHHLIMH IEperieTamMi, naxe ¢ Je-
peBsaHHON 0OK1aniKOH OTKOCOB (pHc. 60, 6), BenHuHHa Ak monyyaert-
cA 3HAayHTeNbHO OOJbIIEH, YeM y OKOH C ABYyMS NepellieTaMH.

Wccnenopanue BAHSHHUS pacloOXKeHHs] OKOHHOH KOPOOKH B IpO-
eMe Ha BENHUYHHY Roxma [10KA3aJI0, YTO IPH NepeMellleHHH KOpOOKH
K BHYTPEHHeH MOBEPXHOCTH CTEHBI TEIJIONIOTEPH YEpe3 OTKOCh! YMeHb-
IIAKTCS, HO Ha BHYTPEeHHEH MOBEPXHOCTH cTelbl BOJIH3H OKHa TeMIle-
patypa NMOHHXKaeTCs, TAK KaK [OTOK TeIJia HallpaBJeH K Hapy:KHOH
IIOBEPXHOCTH OTKOCOB Npoema. CyMMapHLe AONOJMUHTENbHbIE TENJI0-
NOTepH, & CJAeL0BaTe/]bHO, H 3HaueHHd Ak MOJMyd4aroTcsl NpAaKTHUECKH
OfVHAKOBHIMH IIPH Pas3JHyHbIX pPACHOJOKEHHSIX KOpOOKHU B mpoeme.
CrnefoBaTesbHO, pacnoNoXKeHHe OKOHHOH KOPOOKH B npoeme OKasbi-
BaeT BJAHSIHHME TOJbLKO HAa XapakTep TEMNEPAaTYPHOTO 1IOJs B CTeHe,
a Ha BeJUUUHY Ropua He BJUSET.

Ha puc. 61, a npuBenes rpadux 3aBUCUMOCTH Koxga OT TOJIIUHBL
CTEeHBl H OTHOIUEHHs NepHMeTpa K IJOLIaaHd OKHa AJsi OKOH C ABYMA
AICPEBAHHBIMH Pa3Ne/NbHBIMH NepenieTaMid B KHPIMYHBIX CTeHaXx,
TIOJIy4eHHbI!l Ha OCHOBAHHH YHOMSIHYTBIX BbILI€ PacueToB. Fpa(j)m(
TOKAa3LIBAET, YTO BEIHYHHA Roxza BO3PACTAET C YBeJHUEHHEM TOJ-
IIHBI CTEHBI ¥ OTHOMIEHHS % , T.€. /151 OKOH MaJoro pasmepa Be-
JHYUHA Roxua NPH TOH 3Ke TOJIIHHE CTEHBI GYAET BHIIIE.

Ha puc.61,6 nan takoi e rpaduk [AJs OKOH C JEPEBAHHBIMH
cnapeHHbIMH Nepenneramu. CpasHenHe rpadyxkos puc.6l,a'u 6 no-
Ka3blBaerT, 4TO NMPH OAUHAKOBLIX YCJAOBUAX JJs1 OKOH CO CIIapeHHbIMH
nepenjeTaMy 3HaYeHHs Roxma BbILLE, 9eM JJ5 OKOH ¢ JBOMHBIMH pas-
AeJbHBIMH TIepenJeTaMy, NpHUYeM 3TO pasjnule Bo3pacTaer IJst OKOH
MaJbplx pasMepoB. IlpuBegennble rpacHkH 4al0T BO3MOXKHOCTb OI-
peNessiTh BEJIHYHHY Koxua B KHPNHYHLIX CTeHAX TOJIIHHOH or 11/
710 3!/, KUpnHYa TMpH Pa3nHYHHX pasMepax OKOHHOIO mpoema.

B nepeBsiHHBIX cTeHax, a TakKXe B CTeHaX KpYINHONAHENbHbIX
¢ 3P¢peKTHBHBIM YTENJHTeJeM, TOJNIIHHa KOTOPHIX He IIPOBOCXOHT
(1M He3HAYUTEJbHO NPEBOCXOJHT) LIMPHHBI OKOHHOH KOPOOKH, 40~
IIOJIHATENbHBIE TeMJONOTEPH uepe3 OTKOCH IpoeMa OTCYTCTBYIOT,
H BeJHuWHa Ko3hduuuenTa TenJsonepenayd TakKuX OKOH He 3aBHCHT
OT Pa3MepOB OKOHHOTO npoema.



Yacrs ll. BNAXKHOCTHBIM PEXXUM

Fnasa Vill. OBLLUME MOHATUA O BJ'IA}KHOCTHOM PE}HHME
HAPYXXHbIX OrPAYXAEHMHA

BaaXHOCTHEIH peXXMM HApPYXKHBIX OTPaXAeHHH, Kaxk 310 Oyner
BHAHO K3 AaJbHEHAINIEro, TECHO CBA3aH C HX TEMJOTEXHHUUYECKHM PeXKH-
MOM, IIO3TOMY BONPOCH! BJIaXKHOCTHOTO peXXHMMa HapyXHEIX orpaxie-
HA BXOJAST B JAUCHHIJNNHY «CTPOHTEJbHASI TENJOTEXHUKAY,

1. SHAYEHME BJIAXXHOCTHOIO PEXXMMA HAPYMHbIX
OrPAXAEHUA

M3 panee usnoxenHoro (uactd I, rmasa II} BHAHO, UTO C MOBHI-
[IeHHEM BJIAXKHOCTH CTPOHUTEJbHbIX MaTepHaJsOB INOBHINIAETCA H HX
TENJIONPOBOAHOCTD, T.€. IIPH MPOYHX PABHBIX YCJOBHSIX ChIpble OT-
paxkaenusi OyAyT HMeTb TIOHHMIKEHHBlEe TeIJIO3aIHTHLIE KayecTBa
CPaBHHUTEJBHO C TAKHMH XK€, HO CYXUMH oOrpaxieHusmu. CaenoBa-
TEJbHO, NIPU NMPOEKTHPOBAHUU HAPYKHBIX OrpaxKAeHHH HeOOXOIHMO
NPUHUMATh MEPH AJs NMPELOTBpallleHHSI BO3MOMKHOIO yBJaXKHEHHSA
MaTepHasI0B Orpaxjaioiell KONCTPYKIHH, NPHMEHATh MaTepHAaJIbl
C MUHUMAaJIbHOH BJAYKHOCTBIO, @ TAKXKe YYHTHLIBATH HE TOJbKO TEMNJ0-
TeXHHYECKHI, HO U BJAXHOCTHBIH PEXHM HX.

Brnaxuplll CTPOHTENbLHBIH MaTepHasa HepHeMJEM U C THTHEHHYeC-
KON TOYKH 3peHHs, TaK Kak aBJseTcs OJarOnpusTHON cpemoll Aad
pasBUTHSI B HeM TpHOOB, MJeceHeH H NPOUMX OHOJOTHUECKHUX NPO-
neccoB. Pa3BuTHe 3TUX NPOLECCOB B 4aCTAX OTpaxKAeHHS, PACIOJO-
XeHHBIX B HENMOCPEACTBEHHOH GJIM30CTH OT erQ BHYTPeHHEH MOBEPXHO-
CTH, AeJaeT COCTOSHHE OrpaX/1aeMoro rIoMenieHusi aHTHCAHATaPHbIM.
[ToBrimeHnass BNaXHOCTb OrpaXkJeHHH MOXKeT OKasaTbh BJHSIHHE
TaKkXe W Ha TIOBLIIIEHHE BJAXKHOCTH BO3AyXa B nmoMemenud. ITo pau-
HbIM THTHEHHCTOB, CHIPOCTb B JKHJIBIX NMOMEINEHHAX MOXKeT ObITh IIPH-
yHHOH pajxa sabosesanuil, IlrecHeBole rpubku, obpasyiomHecs Ha
CBIPBIX MTOBEPXHOCTSIX HAPYXHBIX OrpajaeHui, OBICTPO pacnpocTpa-
HAIOTCS Ha NMPEAMETHl H THUIeBLIe MPOAYKTHI, 4TO MOXET NpUBECTH
K UX mopue.

KpoMe TennoTexHHueckKoro M CaHUTApHO-THIHEHHUYECKOro 3Ha-
YeHHsS] HOpMaJbHLIM BJIaXKHOCTHBIH PeXXKHM OrpaxKAeHHs HMeeT TaKkKe
H 0OJblIOE TeXHHYECKOE 3HAU€HHE, NOCKOJbKY OH OGyC/J0BJIHBAET
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L0JTOBEYHOCTL OorpaxjaeHus. HaBecTHo, yTO MOPO30CTOHKOCThL MaTe-
pPHAJOB CBsi3aHa CO CTEeMeHbI0 HX BJAAXKHOCTH: 4yeM OOJbille BJIAXK-
HOCTb MaTepHaJta, TeM MeHee OH OyAeT MOPO3OCTOHKHM. QOOBIYHBIH
TVIHHAHBIH OOOMXIKEHHBIH KHUPINHUY, ABJAIOIMHACA JOJTOBEYHBIM MaTe-
PHAJIOM B CTE€HAX, HMEIOU[HX HOPMAJbHYI0 BJAaXHOCTb, pa3pyliaercs
B CPaBHUTEJbHO KOPOTKOE BpeMs B HAPYXKHBIX 4aCTAX MOKPbBIX CTeH,
MOJIBEPKEHHBIX MONePEeMEHHOMY 3aMep3alnio u oTTanBanuio. Oreaa-
HBaHHe HAPYXHBIX IITYKATYpPOK U O8JHIIOBOK CT€H MOKDHIX IOMELLe-
HUM TakK¥Xe NPOUCXOAUT H3-3a HX HebOJaronpUsTHOrO BJIAXKHOCTHOIO
pexkuma, IPH KOTOPOM BJiara, CKONMUBINASACS TMOJ LITYKATYPKOH HJH
oOJUIOBKOH, 3aMep3ad, paciIupsercss B o0bemMe U OTpbIBaeT IUTYKa-
TYpKY HJH 004HI0BKYy. IlpHMeHeHHe B HapyXKHBIX OrpaXKAeHHAX,
II0JIBEPKEHHBIX YBJAXKHEHHUIO, HeJ0CTATOYHO BJAarOCTONKHUX MaTepHa-
JIOB MOXKeET OBbITh TaKMKe NPHUHHOH HX MpPEXKAeBpeMeHHOro H3Hoca.
HeBsaroctolKHMH ABJSIOTCS MaTepHaJbl, Tepsilolliie NPH yBJaxkHe-
HHH MeXaHHYEeCKYIO NPOYHOCTb HJIH H3MeHsIoliHe QOopMy H 00DbeM.
Hanpumep, runc npu BLICOKOH BJIaKHOCTH 0OHapy2KHBaeT CBOHCTBA
1OJI3y4YeCTH, NMOSTOMY HACTHJbI M3 THIICOBLIX ILJIHT NPH YBJIAKHEHHH
TEPAIOT CBOI IPOYHOCTb MU MOTYT paspyluutbes. OObluHasg KJjaeenas
danepa Ipy yBJ2XKHEHHH pacc/iagBaeTcsi; MHOTHE Marepuanbl NoA-
BeprawpTcsi ltabyxauuio U T. A. [103TOMy B HapyXHBIX OrpaxKAeHuaXx
BJAKHBIX 1 MOKPBIX NOMEIIEHHH NpMMeHeHHe MaTepHaIoB OrpayHuH-
BA€TCS] CTeNeHbI0 UX BJAroCTOMKOCTH.

[IpuMeHeHue B COBpeMEHHOM CTPOHTE/IbCTBE B KayecTBe yTeNJH-
1eqeH JerKHX MaTepHasoOB 3acTaB/iadeT ofpalmlaTb BHUMaHHe Ha
BJIAXKHOCTHBIH PEKHUM OrpajieHHH, uTo6bl obecnieyuTh HM HeoOX01H-
MVIO JOJTOBEYHOCTD.

2, NMPAUYMHBI NMOABNEHHUA BIATH B HAPYXHbLIX OTPAMIOEHMAX

[Tpex e uem nepedTH K pacyeTaM BJaKHOCTHOI'O peXHMa W pac-
CMOTpeHHI0 Mep, 00eclneyHBalOIIHX HOPMAaJbHBIH BJAXKHOCTHBIA pe-
KAM HapyXHBIX OTrpaxAeHHH IIpH HX SKCIJAyaTalHH, HeoOXOAHUMO
3HaTh NPHYHHDBI IOSBJAEHHS -BJard B OTPAXKIEHHAX., IDTH NPHYHHBI
cJaeayroliye,

I. CrpoutesnbHasi Bjara, T.e. Ta BJara, KOTOpasi BHOCHTCS1 B OF-
paxjeHHe IPH BO3BEAEHHH 3/IaHHA HJH IIPH H3TOTOBJIEHHH COOPHBIX
M esle300eTOHHBIX Orpazaalomux KOHCTPYKInA. KosHuecTBo Baary,
BHOCHMOH B OTpaKJeHHE IIPH ero NMOCTpPOHKe, 3aBHCHT OT KOHCTPYK-
LMK OrpaxK/eHus u oT crnocoba Npon3BoAcTBa pabor.

Crominas XHpIHYHASA KJAaJKa B 3TOM OTHOINEHHH SIBJSIETCS He-
0/1aronpUATHON 110 CPaBHEHHIO CO CTEHAMH M3 KepaMHUYECKHX GJOKOB
HJian OeToHHbIX KaMmHell. Boabiunit o6bem kKamueil Tpedyer mMeHbiIero
KOJiIMYecTBa pacTBopa, yeM OOBIYHBIN KHPMHY, a cJIeJ0BaTeAbHO, B Ta-
KHe CTeHB BHOCHTCSI ¥ MEHbIee KOJIMUECTBO BJarH.

Haubosee 64aronpusiTHBIMHE B 3TOM OTHOUICHHH SBJAIOTCH jepe-
BSIHHLIE CTEHBl, BHNOJHeHHbIe N3 CyXOH 1peBecuHtnl, 0coGeHHo cOopHbIe
KOHCTPYKUMH, U3rOTOBJASSEMbIC Ha JOMOCTPOUTENbHBIX 3aBOAAX H J0-

188



CTaBJIIeMble Ha IIOCTPOHKY B CYXOM COCTOSHHUH. lIprmensieMble B Ha-
CTOsIlIEEe BpeMs KpyNHOIaHesbHble 3Kele300eTOHHLle cHOopHble KOH-
CTPYKIHH, yTenJeHHble 3 EKTHBIIBIMA TEIJOH30AAIHOHHBIMH MaTe-
pHalaMH, He BCErAa ABJSIOTCA B 3TOM OTHOIIEHHH GJarONpPUSITHBIMH.

OTtpunaTebHOe CBOHCTBO OOBIYHOM MOKpPOM BHYTpeHHeH 1uTyKa-
TYPKH — BHOCHTb BJIary B Orpa:kK[ACHHE — 34CTAaBJIfA€T 3aMEHATh ee
T4K Ha3blBAEMBIMH CYXHMH IITYKATypKaMH, NpeACTABIAIIHMH CO-
60U JHCTLI U3 BOJOKHHCTBIX OPraHHYe€CKHX MaTepPHAaJOB HJH THICA,
apMHpoBaHHOTO OyMarod. B mepuona no ciauu 3panus B 3KCNAyaTa-
LHI0 BHeCeHHasi B OrpaxjeHHe CTPOMTEJNbHAas BJjara AoJKHa ObITh
yAaneHa pasauullbiMH H3BECTHBIMH CIOCOGAMH, YTOOB OOECIHEYHTDb
HOpMAJbHBIH TENJOTEXHHYECKUH H BJAaXKHOCTHBIH peXXuM orpakje-
HHUIO, OJTHAKO 3TO HE BCEra BBINOJHACTCS.

B KauectBe Mep IJs YCKOpeHHs MPOCYLIKH KaMEHHBIX CTeH 3/]a-
HUH KpOMe HCKYCCTBEHHOH CYLWUKH MOMKHO peKOoMeHAOBaTh: 1) He-
MCAJEHHO C HACTyIlJeHHeM IOXOJMOJaHUs BKJ/JAYATh B AeHCTBHE CH-
CTEMY OTOIJIEHHS H BEHTHJ/SAIMH, 2) B MEPBYIO 3UMY IO OKOHUAHHUH
HOCTpOHKH 00eCieuuTh 3aHHIO HHTEHCHBHOE OTOIJIEHHe U BEHTH.IsS-
uuo. Takum 00pasoM, CTpOUTENbHAST Bjara He OKasbiBaeT BJHAHUS
Ha JaJbHEeHIIHH BJAKIOCTHLIH peXUM OrpaxxJaelus JHIIL B TOM CIY-
yae, ecad OHa OVJeT yaaJjeHa M3 Hero B TeyeHHe 2—3 MEPBbIX JeT
3KCIIyaTalUHU 3JaHus.

2. I'pynroBast Bjara, T.e. Ta BJara, KOTopas MOKET TIPOHHK-
HYTb B OrpaXJeHHe U3 TPYHTa BCJAEACTBHE KalHJAJASAPHOrO BCachliBa-
HUsl. B cTeHax 34aHHUil 3TA BJiara MOXKeT NMOJHUMATLCS [0 BBLICOTbE
2—2,5 » or ypoBHg 3emad. [lad InpepoxpaHeHHs OTpaxKAeHHUs OT
TOH BJAard B HeM yCTPauBAKOTCA BOAOH3OJHPYIOILKE CJIOH, IpernsT-
CTBYIOILHE AOCTYNY BJary M3 IPYHTa B Orpax/JeHHe !

Ilpu npaBuarhoM u go0OpoxauyectTBeHHOM YCTPOHCTBE BOAOH30-
JSIIHOHHOIO CJI0S TPYHTOBAY BJjara IpPH 3KCIJIyaTauHH 3/JaHUS BJH-
SIHHS HA €T0 BJAXXHOCTHBIH PEeXHUM OKa3hlBaTb He OyJerT.

3. AtrmoctepHas Biara, KoTopasi MOMKeT TPOHHKAThb B Orpax-
IeHUe TIPY KOCOM JOXJe B pe3yJabTaTe CMAauyuBaHUs HApY:KHOH IO~
BEpPXHOCTH CTe€Hbl HJH BCJACACTBHE HEHUCNPABHOCTH KPBULH OKOJIO
KapHK30B H HAPYXHBIX BOJOCTOKOB. s npepoxpaHeHUs1 cTeHbI OT
YB/J1aKHEHHs] ee KOChIM MOXjAeM HeoOXOAHMO 3all{UIATbL €€ HApYK-
HYIO TOBEPXHOCTh MaTepHa/jamH, ¢Jab0 BIUTHBAIOLIMMH BJary.
CrnjiomHble KUPHHUYHBIE CTEHbl HUKaKOM 3aIUHTLI HapyKHOH NOBEpPX-
HOCTH He TpeOyloT, HeOOXOAKUMO TOJbLKO AeJaTh PacUIUBKY ILBOB IO
X Hapy:KHOH TOBEPXHOCTH, YyTOOB H36ekKaTb 3aTEeKaHHsi BOJLI B
WBb KJaakd. Cepbe3Hoe BHHMAHHE CJaelyeT YASJAATb 3aU[UTe Ha-
PYKHOH INOBEPXHOCTH CTEHBl OT JOXKAEBOH BOALI B KOHCTPYKIMAYX.
¢ NpHMeHeHHeM 3achlllOK, KOTOpPbleé HMEKT IMOBBIIIEHHYIO BJaro-
€MKOCTb.

B kpynmHOomaHeNbHBIX OMaX C Kene300eTOHHBIMH yTEIlJICHHBIMH
WJIH CHNOIIHBIMH JIeTKOOETOHHBIMU HApYyXKHBIMH CTCHOBBLIMH IaHe[sI-

! Cnocofpl  ycTpoficTBa BOLOM3OJALMOHNHIX CHOEB TMOAPOGHO H3NAralTcs
B Kypcax uacTell 3maHui.
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MH MeTEeOpOJIOTHUeCKasl BJara MOXKeT NIPOHHKATL B Hapy)KHEBIE CTe-
Hbl Yyepe3 CTHIKH NaHeJel H Mo NepUMeTPYy OKOHHBIX 6410KOB. flnd
yCTpaHeHHs 3TOTO CTHIKH NaHeJsJeH H OKOHHble OJIOKH JOJIZKHBI ObITh
¢ HapyXHOH cTopoHbl o0O6pafoTaHbl cHeuHaJbHBIMH TepMeTHKaMH.
CnuomiHble J1erkofeToHNble Hapy:Klble CTEHOBble MaHeJH JIOMKIIBI
HMeTb (akTYypPHBIH CJ0H H3 BOLOHeINpOHHLAeMbIX MAaTepHaJ0B.

Oco0eHHO HeGAaTONPHATHLIN BJAMKHOCTHBIA pEXKHUM HMEIOT 31a-
HHA B MIPHMOPCKHX paHoOHax ¢ yaCTHIMU JOKISAMH, COTIPOBOXK1a€Mbl-
MH CHJBHBIM BeTpoM (HepHomopckoe nobepexrbe B pakione Cyxy-
MH — barymu, npudpexXHble pafionsl moayoctpoBa Kamuartka, Uy-
KOTKa H 1p.). B 3THX yc/a0BuAx BJaara MOXeT IPOHHKATb 1O BHYTpeH-
Hel moBepxHOCTH cTeHbl. HauGoJjee cuabHOE BO3JeHCTBHE 10K IeBOH
BJIaru HafaoaaeTcs NpH NMOJHOH 00/MaYHOCTH C AJHTEAbHBIMH MOPO-
CAIIMMH MOXAAMH, BLICOKOH BJa*KHOCTH BO34YyXa, BeTpe, a TaKXKe
MPH JJHTEJNbHBIX O0JOMXHBIX HOMKIAX.

B 3TuHX pafioHax nJd nperoXxpaHeHHsT OT yBJaxKHeHHS CTeH, 00-
palieHHbIX B CTOPOHY T'OCIOACTBYIOUIMX BETPOB, peKOMeHAYyeTcHd 3a-
IMHTA Hapy:KHOH MOBEPXHOCTH CTeHBI NJAOTHOM IUTYKATYPKOH HJH
¢aKTypHBIM C€JIOEM, He BIHTLIBAIOIIHUM BJArH, a ellle Jydlle BOJO-
HelpoHHIlaeMOH OOIUMBKOH Ha OTHOCE, HANpuUMep acOecTOHeMEHT-
HBIMH JIHCTAMH.

. ATMmoc¢epHas Bjaara MOXeT NPOHHKATb B YepAayHble NEepeKphbl-
THSI U COBMellieHHbIe NMOKPHITHA B pe3yJbTaTe HEHCNPABHOCTH KPOB-
JIH, a TakXe NpPH HEHCIPABHOCTH BOJOCTOKOB, Ilsis ycTpaHeHus ato-
ro Heo6XOAHMO BO BpeMsd 3KCHJIyaTALHH KPBIUIH CBOEBPEMEHHO ee
pPEMOHTHPOBATh.

4, DKcnayaranuoHHas Bjara, T.e. BJara, BbljeseHHe KOTOPOH
CBSI3aHO C 3KCIIyaTaluueHd 3maHHfA, IPEHMYLIECTBCHHO B LeXax Mpo-
MBIIUJIEHHEIX 3[aHHHA, HallpuMep B OTOEJNbHBIX, KOXKEBEHHBIX, NHIIe-
BLIX U 1p. Buara, phigensiomancd 1pH NMpOH3BOACTREHHOM Mpolecce
B BHJle BOJHI, CMayMBaeT I'TaBHBIM 00pa3oMm I0J, a TaKXkKe HHAKHIOO
YyacTh CTeH.

Ansg Toro 4rofbl yCTPAaHUTh NPOHHKAHHE SKCIIYaTALHOHHOMN
BJard B OTpaxK/Jalollie KOHCTPYKIHH, IIPHMEHSIOT BOAOHENPOHHIIA-
eMBle MOJIBl, YCTPOUCTBA JUUIsT OTBOAA BOJAK B KanaJau3auuio, 061110B-
Ky HHXHEll 4acTH CTeH KepaMHYEeCKHMH HJIH CTeKJASHHBIMH HJIHTKA-
MH, HaHEeCEHHe BOJOHENPOHHIIAEMBIX IITYKATYPOK H IP.

5. Turpockonnyeckast Biara, T. e, Bjara, HaxoAsascs B Orpax-
JeHHH BCJE/CTBHE THIDOCKOMHYHOCTH €ro MaTepHanoB. I'HTpocKo-
IHYHOCTL ~— 3TO CBOMCTBO MaTtepuania MNOIJoMmaTbh (COpOHPOBATE)
BJlary U3 BO3nyXa'. DToll cnocoGHOCTBIO B pa3HoOl cTeneHH 061afaloT
BCe CTpouTe/bHEle MarTepHasel. HanbGosee TIHIpOCKONHUHBI XJIOPH-
CThle€ COJIH (XJOPHCTBI MATHHH, XJOPHCTHIA KaJablu#, IoBapeHHAs
coib 1 Ap.). ConepxaHue B maTepHatax orpaxaeHns (LITyKaTypKe,
pacTBOpe, KHPIHYe) XJAOPHCTHIX COJieH jleslaeT 3TH MaTEePHadbi TaK-

Il ITonpo6uo o cop6uHK BJATH CTPOHTEJBHBIMH MaTepHANAMH H3J0XEHO B Iva-
e 1. ' -
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K€ OUEHb THTPOCKONMHYHBIMH, UTO YACTO CAYKHUT €IUHCTBEHHOH IMpH-
YHIIOH IIOIBJICHHSI B HuX Bjaru. IlpuGaBieHne K pacTBOpy KJadkH
NOBapeHHOH COJH (XJOPHUCTOTO HATPHUSA) UJAH HUTPUTA HATPHUS, YTO
HHOT/la NIPAKTHKYETCA TpPH KJAaJKe CTeH B 3UMHHH NEePHOL, YBEeJIHUH-
BAaeT MUT'POCKOMHYHOCTD KJIAAKH. DTO MOXKET NPHBECTH K YXYAUIEHHIO
TENMO03aUHTHLIX CBOHCTB TAKUX CTeH, NOSIBJAEHHIO CBIPBLIX NsATEH Ha
HX BHYTpeHHeH NMOBEPXHOCTH, a TAKX€ HAaJieTOB BBILIEIOYEHHBIX CO-
Jgef. YcTpaHeHHe 3THX SIBJEHHH 3aTPYNHHTEIbHO, a MOTOMY Heo6Xo-
AMMO Hu3beratb NMPHUMCNEHHs TAKHX cOJlel B pacTBOpe KJIAajKH.

[loBbIIIEHHOH THTPOCKONHYHOCTBIO o6JajaeT TakxKe MarHesH-
aJibHbIH QUOPOJHUT, H3TOTOBJICHHHIH C HeNpaBHJBHOH [O3UPOBKOH
XJIOPUCTOTC MAarHHUS.

Bce 3T0 yKasbiBaeT Ha TO, C KAKOH OCTOPOXKHOCTBIO HYXKHO OT-
HOCHTbCSL K NPHMEHEHH0 B [IAPYXKHBIX OTpa)KACHHSX THIPOCKOIMHY-
HBIX MaTepHaJsoB, 0cob6enHOo OJiIN3KO pacho/ioXKeHHbIX y BHyTpeHHel
ero MoBepXHOCTH.

6. KonpeHcauusi Bjaary U3 Bosayxa. IIponecc kKonaecHcanuu BJja-
TH H3 BO3JyXa TECHO CBfI3aH ¢ TEIJIOTCXHHYECKHM DEXHMOM Orpax-
neuns. B nogassasioniemM GOJbLUIHHCTBE C/JAy4acB KOHIEHCAIHs BJATH
IBJsIeTEsd €IHHCTBEHHOH NPUYWHOH NOBBILICHHS BJIAXKHOCTH OFpax-
JeHus. Biara U3 Bo3jyxa MOXKeET KONJASHCHPOBATLCS Ha BHYTpPeHHeEH
IIOBEPXHOCTH OrpaKAeHHs H B ero ToJuie. Bece uanoxennoe Bo 1
YaCTH KHHTH OTHOCHTCSl K BOIPOCAM YyBJIaXKHEHHs OrpaKJeHH# KoH-
JeHcalMOHHOU Bjarod u cnocobam pacuera 3TOTO yBjIaxXKHeHIsd,
a TAKXKe K pacdyeTaM yAaJjJeHHs CTPOUTEJNBHOH H METEOPOJOTHYECKOH

BJATH U3 OTPaxAanMHX KOHCTPYKLHH,

Inasa IX. KOHOEHCAUMA UM COPBUMSA BOAAHOIO MAPA

1. BNAXXHOCTb BO3YXA

AtMocdepHBIHl BO3AYyX COLEPKHT BCErAa HEKOTOPOE KOJHYECTBO
BJIATH B BHJE BOASAHOTO Iapa, 4yTo U 0OYCJOBAHBAET €r0 BJAAXKHOCTD.
KosnyecTBo BJIard B rpaMMax, coaepalieecss B 1u® BO3jayxa, Bbl-
paxaeT ero aGCOMIOTHYIO BJaXKHOCTb U o603HavaeTcst OYKBO# fe/m>.
Taxum o6pasoM, aGCcoaroTHAS BJAXKHOCTb BO3AYyXa AaeT HEMOCPCI-
CTBEHHOE NpeJfcTaBAeHHe O KOJIHUECTBE BJAaTH, cofepxXKaulefica B 1 u3
BO3/yXa. '

JLJist pacyeToB, CBI3aHHBIX C KOHJeHcalled Baary, yaobHee noJb-
30BaTbCsl BEJTHYMHOU NAapUHaJbHOTO AaBJeHHA BOASHOrO napa, oobiu-
HO Ha3blBaeMOH YNPYroCTblO BOASIHOTO apa € H H3MepsieMOoHl B MH/I-
JHMeTpax pTyTHOro croafa. Yem Oonbuie 6yaer abconoTHas BJIAXK-
HOCTb BO3Ayxa, TeM QOJbllle H YNPYTOCTh COJepiKallerocs B HeM
BOJASHOTO llapa NpH TOH Xe TeMIiepaType . 6apOMeTPHUECKOM JaBJe-
HHH Bo3ayxa'. Takum oGpa3om, BelHYMHA YNPYTOCTH BOJSIHOTO Ha-

1 ¥Ynpyrocte BOgsiHoro mapa npu JZaHHOM BJAaroCONEPIKAHMH BO3AYyXa M3MEHS-
€TCH NPONOPUHOHAJLHO H3MEHelHHI0 GapOMETPHUECKOrO JAaBJeHHuS,
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pa, CojJepKanierocss B BO3ayxe, ABJASIeTCs OJHOBPEMEHHO MW Xapax-
TEPHCTHKOH €r0 BJIaXKHOCTH'.

ITpn panHHoO#l TemmepaType n OapOMETPHYECKOM A ABJAEHHH YIIPV-
rOCTb BOJASIHOrO NMapa HMeer IMpefebHOe 3HAUeHHe, CBepX KOTOPOro
- OHa He MOJKeT MOBBLILIATLCS. DTO HpejiesbHOE 3HAUEHHE HA3bIBAeTCs
JlaBJ€HHeM HACHIIEeHOTO BOASHOrO TMapa WJH MakCHMaJbHOH yIpy-
TOCTBIO BOAAHOrO Nnapa u obosHayaercss Oyksoi £ mm pr. cr. Makcu-
MaJbHasi yOpyrocTb BOASIHOTO Mapa COOTBETCTBYET MaKCHMabHO BO3-
MOXHOMY HAaCbIUIEHHI0 BO31yXa BOAAHBIM MapoM [maxc. €M BHIIE
Oyjper temmepartypa BO3ayxa, tem Oousibnie OyleT 3HaueHue E, T.e.
TeMm OoJblile NpeaeJbHOe KOJHYECTBO BJATH [yaxe MOXKET COAEPKATh-
CA B BO3JyXe. 3HAueHUsd BeAuuHH £ Ans TemmepaTyp BO3ayxXa OT
—45 no +50° C npu 6apomeTpuyeckom faBieHud B==755 mm pT. CT.
JaHbl B MPUJIOKEHHH 3.

MakcumanpbHasa yrpyrocTe BOASIHOTO NMapa £ u MakcuMmajabHad
abCcoMOTHAN BJIAXKHOCTb BO3JAYX2Q [maxc UMEIOT OJU3KHE 3HAYEHHS,
uyTo BHAHO H3 Tabua. 20.

TaG6auua 20

CpaBnutenbRble 3HAYEHHS BEAHUHH E H fyaxc

TeMrepatrypa Bo3ayxa B °C

—10 o | 10 ] 416 | 420 | a0

CpapHuBaeMble BeJIHYHHH!

MaxkcHManabHas yapyrocts BOjg-
noro napa E, mmpr.er.. . . | 1,95 | 4,58 9,2 13,6 | 17,5 | 31,8

MaxkcumanarbHas abcoaoTHAN
BJAAXKHOCTb BO3AYXa juaxe /M3 | 2,14 | 4,84 9.4 13,6 17,3 { 30,3

Jlannble 3T0# Ta6GauIbl NOKA3BIBAIOT, YTO TIPU TeMIIEpaTypax HH-
Ke -+16°C 4ucHeHHO [uaxe O0nblie E; NpH TeMmmepaTypax Bbllle
-+16° C, nHaobopor, E uuciaeHHO OoJbllie fuaxe, MpHIEM IJIsT TEMITE-
patypsl +20°C 3TH BeJHYHHBI OJH3KH ¥ BIOJIHe COBNAJAlOT HpH
TeMIepaTtype Bo3ayxa, paBHoi --16°C

Ilepecuer 3HaueHu#l ynpyrocru BOJlHHOFO napa, CofepAalerocs
B BO3JlyXe, Ha ero abGCOMIOTHYIO BJAXHOCTh [ aenaerca no ¢opmyne

1,058¢ :
f=— (82)
1+
273
rje ¢ — TeMIlepaTypa BO3AyXa B epad; e — yIpyrocTb BONAHOrO Ma-

pa B BO3AYyXe B MM PT. CT.
Ynpyroctb BOASHOTO Mapa B BO3JAYXe, TaK Ke KAK H ero a6ceo-
JIOTHAd BJAXKHOCTb, He JAeT I[PeJCTABJEHHs O CTeNeHH HachlleHns

1 B MereoponiorHH aGCOMIOTHYIO BAAKHOCTL BO3AyXa NPUHATO ONpelensTh
BeTUUHKROH YOPYrocTd BOXSHOTO napa, H3MepseMoi B Muaaufapax (1 mb=
=0,75 mm pT. cT.).
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BO3/lyXa BJIarofl, ecJH IIPH 3TOM le YKasaHa ero temieparypa. Ha-
IpuMep, ecau aano e==10,5 muam pr. CT., TO IPU TeMIepaType BO3LyXa
+23° C u 6apomerpHyeckoM aaBiennn B=7b5 um (1o taba. b npu-
JoxKeHust 3}, 3TO COCTABUT TOJBLKO IIOJOBHHY BO3MOMKHOI MaKCH-
MaabHOH ero ymnpyroctu (£=21,07 unm).

[lpu +12°C 3TO COOTBETCTBYeT NOJHOMY HACBIHIEHHIO BO3/AyXa
Bnarofl, a npu +10°C BoasiHON map BooOIle Iie MOXKeT HMETb Ta-
KYl0 yIpyroctb. UYrToObl BLIpasuTh CTeleHb HAaCBILEHHS BO3AyXa
BJAarol, BBOJAHUTCS IIOHATHe €0 OTHOCHTeJbHOH BaaxiioctH. OTHO-
CHTeJbHAasl BJAXKHOCTb BO3JyXa (p BLIPAXKAaeTcsy B IIPOIEHTAX Kak
OTHOIIeHHe JeHCTBHTeJbHON YNPYTOCTH BOASIHOTO fapa B BO3AYXe
€ K MaKCUMAaJbHOH YIIPYTrocTH €ro £, cOOTBeTCTByIOUIEH JaHHOH TeM-
neparype. CienoBaTesbHO, HMEEM:

¢ = % 100, (83)

OT OTHOCHTE/JbHOH BJAXKHOCTH BO3/AVXa 3aBHCHT HHTEHCHBHOCTL
- UcIlapeHHusi BJard TeJOM ueJoBeKa, Haxojsdllerocsi B BO3AYyXe
JAHHON BJa)XHOCTH. HopmaabHOH /5 NOCTOAHHOTO npebbiBaHHsA
yeJOBeKa TMTHeHHUCTAMH CUHMTAeTCs OTHOCHTeJbHAaf BJAaXHOCTh BO3-
nyxa B npepeaax ot 30 1o 60%. Ilpu BaaxKHOCTH BO3AyXa BBILIE
60% oTZaua Bjaru ¢ MOBEePXHIOCTH KOXH 4ejJoBeka 3aTpyAHeHa, YTO
He6/J1aTONPHUATHO OTpaxaercsd Ha COCTOAHHH ero opranuszma. [lonm-
JKeHHe BJaxHocTh Bo3ayxa nuxe 309%, 1ao6opot, BHI3bIBAET YCHIEH-
HOe HCIlapeHHe BJAard ¢ KOXH- U CJAH3HUCTHIX 0060/J0UYeK, 3aMeTHOe IO
OsIBJI€HHI0 HENPHUATHOIO OLIYLIEHHs CYXOCTH BO PTY H B TopJe,
Ecau TemiiepaTypa BO3/yXa LaHHOHM BJAXKHOCTH TOBBICHTCH, TO
ero OTHOCHTEJbHASl BJAXKHOCTBL (p NOHU3UTCH, TakK Kak BeJHUHHA
YVIpPYTOCTH BOAsAHOTO napa e [cM. popmyay (83)] ocranercsa 6es
H3MeHeHHsI, a 3HaueHHe MaKCHMaJbHOH yIpyrocta E yBelIWYHTCH
¢ MoBbllIeHHeM TemNepaTyphl. Haobopot, npu oxaaxaeHnd Bo3ayXxa
N0 Mepe NOHHXKEHHUs €ro TeMiepatypbl OyaeT YBeJHUYHBATbCH €ro
OTHOCHUTENbHASl BAaXKilOCTh BCJEACTBHE YMEHbIIEHHs] BeJIHUYHHBI L.
Ilpu uekoTopoil TeMneparype, Korjga £ craHeT paBHO &, OTHOCUTe/b-
11asg BJaxHocTb Bosayxa Oyger ¢==100%, T.e. BO3AyX AOCTHTHET
JIOJIHOTO HACLIIEHUA BOASIHBIM I1apOM. 3Ta TeMIiepaTtypa HOCHT
HazBaHHUe TOUKH POCHI JJs AAaHHOH BJAXKHOCTH BO3AyXa H o603Haua-
eTcs Tp. Takum 006pa3oM, TOUKa pOCHl Tp €CTh Ta TeMIlepaTypa, NpH
KOTOPOH BO3JYX JAHHOH BJAXKHOCTH JOCTHTACT IOJHOTO HACHIIIEHHS
BOASIHBIM MapoM. Ecau npoposzKaTh oOXxJaxKjeHHe BO3QyXa HHKe
TOYKH POCHI, TO YIIPYTOCTh BOASHOrO Tiapa, COAep:Kallerocs B HeM,
OyIeT NOHUXKATLCA COOTBETCTBEHHO 3HaueHHUsAM £ ggas maHHOH TeM-
NepaTypbl U H3JHIIHee KOJHYECTBO Bjaard GyJleT KOHAEHCHPOBAThCH,
T. €. IIpeBpaniaTtsbes B KalleJbHO-)KHAKOE COCTOsIHME. Takoe sIBJeHHE
nab/iofaercsa B NPUPOJe B BHAe 00pa3OBaHHUSI TYMaHOB OKOJO PeK
B JIETHEe BPEMs; KOrJa ¢ 3aX0A0M COJMHILA BO3AYX OXJaxKJaeTcs, ero
OTHOCHTEJIbHAsL BJAXKHOCTb MOBLIIIAETCS U TeMIepaTypa BO3AyXa
najaer HHXKe TOUKH pochbl. C BOCXOAOM COJHIA [0 Mepe COTpPeBaHHU s
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BO31yXa IOHHXAETCH €ro OTHOCHTENbHAA BJAAXKHOCTb: KAalle€/JdbKH
BJaard, obpasymwlude TyMaH, NOCTCIIEHHO HCHAPSIOTCHA, U TyMaH pac-
cenBaercs. B 3umHee BpeMsi oOpaszoBaHHe TyMalOB CBSi3aHO HJH
C NOHHIKEHHEM TeMIlepaTypbl BO3/AYXa, UJH C MOCTYIJEHHEeM MacC Te-
ILTOTO BJaXKHOTO BO3JyXa, KOTOPBIH, OXJaxaasaCh NPH CMeIUNBAHHH

C XOJOJHBIM BO3AYXOM, KOHACHCUDPYET BJary, o0pasys TyMmaH.
Touxa pockl uMeeT 00JbLIOe 3HAUeHHe AJS OLEHKH BJaXKHOCTHO-

ro pexKHMa OTpa)KAEHHs, H ee NMPHUXOJUTCS ONpeAesiTb IO NaHHOH
BJaxHOCTH BO3/]yXa.

Mpumep 39. OnpemeniTb TOYKY pochl ISl BO3[yXa, HMEIOIIETO TeMmnepaTypy
18° C npu oTHOCHTE/AbHON BaaxKuHocTH ero ¢=70Y%. :

[To Ta6a. b npunoxeuua 3 Haxomgum, uto npu 18°C E==1548 un pr. cr. Taxk
KaK OTHOCHTC/]bHAs BJAXHOCTb Bosayxa ¢=70%, To meHcTBHTeNLHAs YIPYroCThb
BOAANOr0 mapa e Oyfer cocraBasaTh Toabko 70% ot E, 1. e. e=1548.0,7==
=10,84 mm. Ta rtemnepartypa, aasi koropoit 10,84 msu OGyjger coOOTBeTCTBOBATDH
MakCHMAaJbHOR YNPyrocT# BOJAHOrO napd, H OyAeT TOUKOH POCH Tp.

[To Toli xe Tabauule HaxoauM, uto npu 1256°C E£=10,87 ms, ciaenoBaTe/bHO,
3Ta TEMIepPaTypa W ecThb TOUKAa pochl A JAHHOH BIAXKHOCTH BO3AYXa, T. €. Tp=
=12,5°C.

Ecnun npu Toll ke TeMmepaType OTHOCHTebHAs BJAMHOCTh BO3ayxa Oyler
¢=55%, To moavuum: e=15,48.0,56=851 mm ® mno ralanue Ha#hxeMm, 4YTO

Tp=288°C.
CaefoBaTe blio, ¢ yMeHblUleHHeM OTHOCHTe/BbHOH BJAXHOCTH BO3/yXa IOHH-

XKAETCS ¥ €r0 TOUKA POChHL.

Mpumep 40. [Tpn TeMnepatype 18° C Bo3AyX HMEET OTHOCHTE/LHYIO BJIAXKHOCTh
609, Kax H3MEHHTCS OTHOCHTENblids BJAXKHOCTb BO3AyXa: a) IPH INOBHILIEHHH
ero temmepatyphbl g0 22°C; 6) npu MOHHXKeHHH ero Temmepatypsl xo 15°C?

[lpu 18°C E=15,48 mm. pr. cT, OTCIOAA YIPYTOCThL BOASIHOrO napa npu =
=60% Oyner: e=1548.0,6=929 mu;

a) TIPH TMOBLILIEHHH TEMIeEpaTypnl Bo3iyxa Ao 22°C Haiifiem mo tabnuue E==
==19,83 asm, yupyrocth e BOAsHOro napa e=9,29 muu ocranaco 6e3 H3MeHeHHT,

caefoBarenbHo, no Gopyy.e (83)

9,29
P = m 100 = 479%;
6) IpH TOHMIKEHHH TeMNepaTypsl posayxa no 15°C monyunm E=12,79 mm:
— .9_’2.9. 100 — 730’
"9 T

Touxa poctl BO Bcex cAyuaax Oyner oana u 1a xe: Tp=10,1° C.
STOT npuMep IOKas3blBacT, YTO OTHOCHTEJbHAA BJAAXKHOCTL BO3-

JAyXa HeOJHIAKOBA IO BLICOTEe IOMEIeNHs, a YMEHbIIAeTCs B ero
BEPXHHX CJOSIX BCJEACTBUE IOBBIILEHHSA TeMIIepaTypbl BO3AyXa IO
BBICOTE NMOMEIUEHHsT 110 Mepe MPHOJIHNKEHHST K TOTOJMKY'.

BuiaxHOCTb BO3/yXa B NOMELIEHHH C €CTECTBEHHOH BEHTHJISIIH-
eli 0GyCJOBAHBACTCA CJAEAYIOIMHMH NPUUHHAMH.

I B nmoMeleHUAX ¢ HCTOYHHKAMH MHTEHCHBHOIO BblJeJleHHs Napa, HanpuMep
B lleXaX TPOMBILIEHHBIX 3/]aHHil (KpacuJbHH, NpayeuHble H Mp.), pacnpelesneHue
BJAXHOCTH Bo3jyxa Oyjfer ApyruM. B 3TOM ciyuae BOASIHOH Nap OT HCTOYHHKA
ucrapenud OyneT yCTpeMAATHCH BMeCTe C KONBGKTHBHLIMH TOKAMH BO3JyXa B BepX-
HIOI} 30HY TOMECIHICHHAI M yXe OTTY/Ja MeIJeHHO PACEPOCTPAHATLCSA 10 BCEMY MMO-
MemenH0. Ilpu s3TOM ynpyrocTe BOASIHOTGC mapa B BepxHeft 6oJiee Harpetoii 3oHe
noMeiieHds GyneT NmOBBHIUEHHOH H3-3a DPACCAOEHHsI BO3AYXa BCJAEJICTBHE pasjiHyud
MOJeKY. IAPHEIX BecoB BOJASIHOTO Iapa ¥ COCTABJAWIIHX CyXOTO BO3jyXa.
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1. BoinenenneM BJarg HaxoAsILIHMHCS B NOMENEHHH JIOALMH H
KOMHATHBIMH pacTeHHsMU. KosiHuecTBO BJaTH, BbIACASEMOH OTIe]b-
IIBIMH HCTOUHUKAMH, NpuBefeHo B Tadha. 21.

Ta6auna 21
KonnuecTBO BJaru, pbieiseMOl pa3jHUYHBIMH HCTOYHHKaMH
KonHuecTBo BI:IJILEJTHEMO‘"I BJari
Hcerounney
B gfu B KefcymKi
Bapocabi yesoBex B CHOKGHBOM COCTOSIHHA:
NpH ABIXAHHH . . . . . . . . . . . 12,5 0,3
¢ MOBEPXHOCTH KOXKH . . . . . . . . 33,3 0,8
Bcero . . . . . 45,8 1,1
Yenopex npy pabore . . . . . . . , . 80—130 1,92—-3,12
OTKpHITOE ropeHHe ra3a B KyXOHHOH IIHTe . 1100 ¢ 1 w3 rasa
T'opense KepocHHa B JaMnax ¥ npudopax jaad
TIPUFOTOBJAEHHA MHIOH . . . . . . . . 1250 ¢ 1 k2 KepocHEa

YeMm OGouibllice KOJHUECTBO JAIOJeHl HAXOIHTCA B JIOMEIEHHH, TeM
BBIIlI€ BJAAXKHOCTh BO3JyXxa B HeM (3aJIbl T€aTPOB H KHHO, ayUTOPHH,
3albl COOpaHUH H T. 1.). ,

2. BolgeneHueM BJaru Npu NMPUTOTOBJEHHH NHIUH, CTHPKE H CYIll-
Ke Oesbsi, MbITbe MOJOB U T. A. [IpH 3TOM BbLAEJEHHE BJATH MOXKET
OBITHL HACTOJILKO 3HAUHTEJNbIIbIM, UTO BbI3BIBAET PE3KOe MOBBIIIEHHE
BJAAKHOCTH BO3AYXa NIPOTHB HOPMAJbHOM.

3. IIpou3BOACTBEHHBLIMH YCJAOBHSIMH, T.€. BbIACAEHHCM BJaru B
npotiecce TOTO HMJAHM HHOTO TpoH3BoicTBa. KoauuecTBo 3ToH BJATH
OpIBaeT Upe3BblUaHHO pa3JHYHO, UTO JAaeT pasiHulible BJAKHOCTH
BO3/lyxa B IIPOU3BOACTBEHHBIX TNOMeIleHHSIX B 3aBUCHMOCTH OT PO-
na mnpoussofcTBa. IlpH HexOTOPEIX NPOH3BOACTBEHHHIX TpOLEeccax
KOJIMYECTBO BhHJeAAeMOH BJard GniBaeT HACTOABKO OO0JbBILHM, UTO
OTHOCHTeJbHASI BJAXKHOCTE BO3AyXa joctHraer 909 (or6easHble,
kpacuabHu u np.). HaoGopor, B npyrux npoussojcreax nab.11071a-
eTCH IOHHMKeHHas BJAXHOCTH Bo3jayxXa (meTanoobpadaTniBalollue
uexH, cbopounble ¥ Np.). B HeKOTOpBIX cayyasax JAJsi CAMOTO IpOH3-
BoacTBa TpefyeTcd  TOBbIIeHHAsT  BJAaXKHOCTL BO3Ayxa (mps-
JiWJibIble, TKallk¥e, OpaHKepeHn U Mp.), AJsd 4Yero NPHUXOAMTCS MpPH-
OeraTh K HCKYCCTBEHHOMY €ro yBJaKHEHHIO.

4. BaaXXHOCTBIO Orpamiamollux KOHCTPYKIHH — OOBIYHO B Jep-
BB TOJ MOCJe OKOHYAHHS CTPOHTENbCTBA KAMEHHBIX 37 aHHH, KOr-
A2 HcCIapeHue CTPOHTENLHOH BJAArH ¢ BHYTPeHHEH MOBEPXIIOCTH Or-
PaXJAeHHs NOBBINIAET BJAKHOCTL BHYTPEHHETo BO3AyXa. I3 3maHusax
C KHPIHUYHBIMH CTEHAMH B NEPBBLIA Tof 3KciayaTalud o0niuHO HaB-
JI0laeTCq OTHOCHTE/AbHAf BJAAXKHOCTH BO3AYyXa, AocTHrawiinas 70—
75%. BoT mouemy Heo6X0AMMO B NepBYI0 3UMy 00paTHTL BHUMAaHHE
Ha YCHJEHHYO BEeHUTHUJISLHIO 31aHH.
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ITonuxeHne BJIAXKHOCTH B0O3/1yXd B NOMeEUleHHAX A0 HOpMAaJb-
HOH €€ BEJIMUHHBI AOCTHraeTcsd INPaBHJIABHBIM BeHTHJAALHOHHBIM pe-
HKIIMOM.

2. KOHAEHCAUMWSA BRAIHM HA MOBEPXHOCTH OIPAXKAEHUSA

Ecau moapeprHyTh OXJa)KAEHHIO TMOBEPXHOCTb KaKoro-THGO
npejxMeTa, HaxOJsILIErocsl B BO3JAyxe [JAaHHOH BJAXKHOCTH, TO IpH
najeHuud TeMIepaTypbl 3TOH IOBCPXHOCTH HHXKe TOUKH POCHI CONpH-
KacamIuica ¢ HeH BO3AYX, OXJaxXaasch, OyAeT KOHAEeHCHPOBATL BO-
IsIHOH map Ha 3TOH NOBepPXHOCTH B BHJe MEJKHX Kamesab, o6pasys
naJger pochl. OTcl0/1a U Ha3BAHHE «TOUKA POCHI», T.€. IPAHUIA, C KO-
TOPO# HauHMHAeTcsl KOHJIEHCALMsI BJaru M3 Bo3lyXa. AHaJOruHunoe
siBJleHHe HA0JI0AaeTcCsl, ecJH BHECTH B TEIUIYI0 KOMHATY XOJIOXHBLIH
npeamer (Hampumep, rpaduH ¢ XoJ0AHOH BOAOH); MNOBEPXHOCThH
IIpeiMeTa NOKPBIBAETCS HAJETOM POCHI, IPUYEM 3TO SIBJAEHHE MPOLO.I-
¥)aeTcd [0 Tex Nop, NoKa TeMiiepaTtypa MOBepPXHOCTH He MOLHMMETCS
Bblllle TOUKH pockl. Ha onpeleseHHH TeMnepaTypbl TOUKH POCHI TpH
NOSIBJEHHH KOHAeHCALHH Bjaard Ha MOJHPOBAHHOU IIOBEPXHOCTH OX-
JAXKJAAaeMOro mnpejaMera OCHOBaHO H3MepeHHe BJAXKHOCTH BO3AyXa
THTPOMEeTpPaMH.

Ha BHyrpeHHel NOBEpXHOCTH OTpaXK/JeHHUs BJara H3 BO3JyXa
OyleT KOHAEHCHpPOBATLCSl, KOTZa TeMIlepaTtypa IIOBepPXHOCTH oka-
JKETCs HHiKe TOUKH POChI BHYTpeHHero Bo3fyxa. Biara, xorlencu-
pylouascs Ha BHYTpeHHeH NOBEPXHOCTU OrpaxjeHHs, OyleT BIH-
TBIBATbCS MAaTepHaJOM OrpaxKHaeHHs, IOCTENeHHO TMOBbIAas ero
BJIAXKHOCTh; KPOME TOTO, YBJa)KHeHHe BHYTpeHHel IOBEPXHOCTH OF-
paykKAeHHsl nenaeT AHTHCAHUTADHBIM COCTOsIHHe MNOMelleHHsi. SBse-
HHe KOHJAEHCALHWH BJarH oOHApYXKUBAETCS NpexJe BCErO B TeX Mec-
Tax OTpax/eHusi, B KOTOPLIX TeMIepaTypa SIBJseTcss MHHUMANbHOH:
B HAPYXKHHEIX YIIaX CT€H, B KAPHU3HBIX y3JaX, y CTHIKOB NaHeseH, a
Tak:Ke B HHMKHEH 4acTH CTeH IIepBbIX 3TaxeH NpH HEAOCTATOUHOM
yTelJIeHHH 110KOJsl. B 3achiIHBIX KOHCTPYKLHSIX, €CJAH He IPHHSTHI
MepLl K IpefoXpaHeHHI0 3aChbiIKH OT OCeXaHHs, 4acTo OOHAPYXKH-
BAeTCsl KOHAEHCcAaUHMsl BJATH TOL OKHAaMM M B BCPXHEH YacTH CTeH.

YC/J0BUSI KOHJAEHCAIMH BJard HAa MNOBEPXHOCTH Orpa)KAeHHs
cJAeAYIolLIHe:

1) tp<tp — KOHJEHCAIIUl TNO BCeH BHYTPEeHHEH TOBEPXHOCTH
HAaPYKHOTO OTpaXKJIeHHU;

2) Ta>Tp>>Ty — KOHJEHCAUHs B HAPYXKHOM YTJAy TPH OTCYT-
CTBHH KOHJEHCAIlHH Ha OCTaJbHOHW NOBEPXHOCTH CTEHDI,

3) Te>>Tp > Tymm — NEpPHOAMUECKAST KOHJEHCAIUd, CBA3aHHasl C
MOHHXKEeHHeM TeMIlepaTypbl BHYTpEHHEH IOBEPXHOCTH OrpaxjeHH:A
B pe3yapTaTe HEJOCTAaTOUHOH TeIJIOYCTOHYHBOCTH.

3umolt MHOrma HaOJIonaeTcs KOHMEHCAUUsl BJATH U Ha HapyXK-
HOH IOBEPXHOCTH OrpaxKAeHHs. JTo OGrIBaeT NPH PE3KOM IOBBINIE-
HHH TeMIIepaTypnl Hapy:KHOro BO3AyXa INOC/J€ CHJIbHBIX MOPO3OB.
Ilpu >TOM TemmepaTypa HapyKHOH MOBEPXHOCTH OTpaKIeHUS
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OKa3bls4€TCA HHXKe TeMIlepaTtypbl OKPYXKAaWILero Bo3jiyXa; BJjara
A3 BO3AyXa, KOHAEHCHPYSCL HA MOBEPXHOCTH OTrpaxKaeHHs H 3a-
mep3asi, o6pasyeT HaJser HHes. OcoB6eHHO pe3KO 3To sABJeHHe OGHa-
PYyXUBAeTCAd Ha CTEHAX HeOTalJIUBaeMBIX 3JaHHH M Ha OTAENbLHO
CTOSIIIUX MAacCHBAX (MaMSATHHKH, MOCTHI, KOJOHHH U T.1.). [lo me-
pe TOBBILIEHHS TeMIEepPaTyppl NOBEPXHOCTH 3TO fIBJEHHe IOCTeNeH-
HO HcYe3aer,
Ilpu pacuere orpaxkaeHus HeoO6XoAMMO O0OeCIeuHThb ero BHYT-
peHHeH NOBePXHOCTH TAaKyl0 TeMIlepaTypy, KoTopasi Oblia Obl He
HH¥)e TOYKH POCHl [Jsl AaHHOH BJAaxKHOCTH Bo3ayxa. Ilpu sToMm
HeJb35s OTPAHHUHBATBCH TOJBKO OIpeleNeHHeM TeMIepaTypbl Ha
TJ1aJd CTEHL, a HeOOXOMMMO YUYHTHIBAThL I[OHHIMKEHHE 3TOH TeMIlepa-
TYpH B OTAEJBHLIX MecTaX, a TakKe KoJeOaHUA TeMIepaTyphl BHYT-
peHHel TOBePXHOCTH OTpaXeHUs npu KoJeOadHH OTA AU Temja OTo-
NUTEJbHBIMH TIPUOOpPaMH. 3HAUEHHS OTHOCHTEJNbHOH BJIAaXKHOCTH BO3-
AyXa B TOMENIEHHH [JIS 3THX pacueToB 6GepyTcs MO MAKCHMAJbHIOH
BeJHUNHE MONyCKaeMOH B HMX BAAXHOCTH. L8 KUJABIX NOMeEIIeHHH
npunuMaerca ¢=>55%, aas obulecTBeHHHX 3AaHud ¢=>50%. Han
NpPOMBILLIEHHBIX 3[aHUH M TOMELIeHHH CIenHaJAbHOr0 Has3HaueHHs
OTHOCHTe/JbHasi BJAaKOCTb BO3[AyXa B HUX OepeTcd Ha OCHOBAHHH CO-
OTBETCTBYIOIMX JaHHBIX.
[Ipn npoBepouHom pacueTe OrpamaeHHs OGBIYHO ONpPENeasT

M0 MUHUMaJbHOH TeMmIlepaType ero BHYTPeHHEH NOBEpXHOCTH AOINYyC-
KaeMylo MpeaeNbHYI0 OTHOCHTEJIbHYIO BJAAXKHOCTb BO3AYXa, IIPH KO-
TOPOH HAaUMHAeTCs KOHAEHCAlHs BJAard Ha NOBEPXHOCTH Orpamje-
nusi. Ecan nosyuennas BeMUIHA OTHOCHTEJIBHOH BJAXKHOCTH BO3IY-
Xa okaspiBaerca OoJblile NeHCTBUTEJNbHOH BJAXKIOCTH €ro, TO OT-
paxjaeHHe OyIeT rapaHTHPOBAlO OT KOHAEHCAIMH BJArH HA €ro
BHYTPeHHeH MOBEPXHOCTH. ~

Hpumep 41. [{ns crers! H3 Jerkoro GeToHa, PUBEJEHHOl B mpuMepe 35, ompe-
IeJHTb MPEAENbHYIO JOMYCKAEMYIO BJaXHOCTbL BO3LYXa B MOMEIUEHUH TIPH {5 = 18° C
H tH_'-—_——QSO C

Temnepartype BryTpenHero Bosnyxa 18°C no ta6a. b npuaoxenns 3 coorer-
crayer E=15,48 mm pr. cr.

I. TIpu meyremmeHHOM HADYXHOM YIVie TeMIepaTypa Ha ero BHYTpeHHedl mno-
BepxHocTH (mo mpumepy 33) Oymer Ty=7,6°C, ueMy cooTBerctByer E;=
=7,83 mm pr. cr. TlpemenbHass OTHOCMTENbHAST BJIAMKHOCTb, NPU KOTOPOH ele
OTCYTCTBYeT KOHJeHcauHst BiaarH, no ¢opmyne (83) Gyxer:

183 100 — 50,50
1= 1518 e

2. Tlpu yremnennom yrvie (no npumepy 36) TemnepaTypa ero mnoBepPXHOCTH
Oyner: Ty==9,3°, ueMmy coorBercrByer Ep,=879 mm pr1. cT., oTKyaa

879 100 = 5701
Pe= 154 " 20

3. Ecam yuuTHiBaeTcst TOIbKO TEeMIeparypa BHYTpPEeHHEHl MOBEPXHOCTH CTEHH,
nonyunM: ts=13,4% E;=1153 mm pT. cr., oTKYyHA
11,53
= —— 100 = 74,5%.
5= 15.48 %
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CrieoBaTeIbHO, B HADYKHOM HEYTeIVIEHHOM YLy KOHILEHCAIMs BJArH HayHerT-
cAl IPH OTHOCHTE/bHOH BJAXKHOCTH BO3nyXa, paBHo# 50,5%, B yrenneHHoM yray —
npu 57%, a na rmagu CTeHH TOJBKO NpPH NOBEINIEHWH BJAAXKHOCTH BO3IyXa X0 745%.

3. MEPbl NMPOTHE KOHAEHCAUMM BNATM HA MOBEPXHOCTH
OrPAYXAEHMUA

OcHoBHOH Mepo#i NPOTHB KOHJAEHCAUUH BJard HAa BHYTpEHHeR
NOBEPXHOCTH OTPaxKJAeHHS ABAACTCH CHHKEHHE BJIAKHOCTH BO3LY-
Xa B TNOMEUICHUH, YTO MOXKeT ObITb AOCTHTHYTO YCH/JEHHEM BeHTH-
JISIUHH €rO,

Bo usbexanue KoHaeHcalWH BJarw Ha BHYTpeHHell MOBepXHOC-
TH OTPaXACHUf AOCTATOYHO MOBLICHTL TeMIlepaTypy ero noBepx-
HOCTH BBILIE TOUKH pochl. Kak noxasmBaer ¢opmyna (27), sTo mo-
BLILIEHHE TeMIlepaTyPhl MOXKET OLiTh AOCTUTHYTO WU YBGAHUCHHEM
COIIPOTHRJEHHS TeIJonepenaue orpaxkKaeHus Ro, HIH YMeHbIIeHHCM
COTIPOTHBJEHHUS] TENJOBOCHPHATHIO Ry YMeHblleHHe BeJHUHHE Rp
OyAeT 3aBUCCTb OT MHTEHCHBHOCTH JBHIXKEHHS BO3JAyXa OKOJO TO-
BEPXHOCTH orpaxacHus. Hem OoJiee UHTENCHBHO 3TO [ABHIKEHHE,
TeM McHblie Oyaer Ry, Ha 3ToM ocHOBaHO npHMeHeHHe BCHTHJSTO-
POB OKOJIO HapY:KHBIX CTEKOJ BHTPHII B MarasuHax AJsl yCTpaHeHHs
KOHJeHCAllHy BJarH Ha HX moBepxHocTH, HaoGoport, nopbiicHue Ry
MOMKET CTaTh NPHUMHOH MOABJEHHS KOHIEHcaTa Ha BHYTPeHHeH Io-
- BEPXHOCTH OTrpaxKJeHHs, uTo OOblyHO HaOJI0gaeTcss B MecTax, TAe
Hapy:KHBIE CTEHH OKAa3bIBAIOTCsI 3aCTaBJICHHLIMH MeOeJbI0 U 3aBe-
IIIeHHBIMH KOBPaMH. '

Ecnu BaaXHOCTL BO3JAyxa B IMOMEINEHHH OKAa3biBAeTCsl OYeHb
BLICOKOH, HampuMep OaHM, OpaHmKepeH, KPacHALHH H T. I., TJe 3Ta
BJIAXKHOCTh MOMeT jpocturath 90—95%, Temmeparypa Toukn pocht
B 3TOM CJyyae OKa3hBaeTcsi OMM3KOH K TeMIepaType BHYTPeHHEro
BO3AyXd, U M30eKaTh KOHIEHCAILHH BJATH Ha BHYTPEHHEH MOBEpX-
HOCTH OTPaXK[CHHsl YBETHUEHHEM €ro CONPOTHBJEHHS TEMJNONmEpe-
naue R, He ynaetcsi. B 3TOM c/lyuae NPHXOAHUTCA MHDHTBCH C TeM.
4TO Baara OyJeT KOHACHCHDOBATECS Ha NOBEPXHOCTH OTpaKAEHHS,
OlHaKO HECOOXOAMMO MpPHHHEMATh MeEpH K TOMY, yToOLl 3Ta BJAara
He MOIJla NMPOHHKHYTL B TOJINY OTPaxKACHHsI H IIOBLICHTL €ro BJaxK-
HOCTb. JIJIST 3TOro BHYTPECHHIOW NOBEPXHOCTb OrpaxIeHHs Aesaior
BOJOHENPOHHIAEMOH,

HannyuminmM cnocoGoM 3alluThl OTpaKAeHHs OT TNPOHUKAHHUS
B HEro BJATH C BHyTpeHHeH TOBEepXHOCTH sBJsercs OO6/HIIOBKA
5TOH MOBEPXHOCTH CTEKJSIHHEIMH HJIH IVI23ypPOBAHNIBIMH IJHTKaMH
Ha IeMEHTHOM pacTBOpe C 100aBKaMH, JeNaI0IHMH €r0 BOJOHEIpO-
HHOAEeMBIM (I€Pe3HuT, XKHAKOe CTekJ10 U mp.)l. Xopoline pe3yabTaThl
JAIOT: HAHECEHHe Ha BHYTPEHHIOIO IOBEPXHOCTL OrpakJIeHHud Le-
MEHTHOH IUTYKATYPKH C BOJAOH3OJSUHOHHBIMH A00aBKAMH, IOKDLI-

' O6sHLUOBKA Ha LEMEHTHOM pacTBope 6e3 H06aBOK He rapaNTHPYET OTPaK-
JICHHe OT NPOHHKAHHA B HETo BJIATH,
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THe TOBePXHOCTH MACJAAHON KPACKOH C THIATeJbHOH NOATOTOBKOM!,
' CMOJISIHBIMM JIAKaMH H T. 4. BJsara, kKOHJeHCUDYIOLAsICs NPH 3TOM
i1a BHyTPeHHEH NOBEPXHOCTH OrpakAeHuUs, He CMOXKEeT IIOBLICHTh €ro
BJIAXHOCTh

IHa xapaxrep KoHAeNcauuu BJAAaTH Ha BHYTPEHHeH IOBEPXHOCTH
OTpaxKaCHHA KpOMe TEeMIIepaTypbl €e¢ OKa3blBaeT BJHAHHe TakxkKe
ofpaborka 3TOH noBepxHOCTH. Hanpumep, Ha HEKpalleHBIX Aepe-
BAHHBIX TOBEPXHOCTAX KOHICHCALMs BJaTH HAuyHMHACTCA NPH TEM-
nepatype 60/ee HH3KOH, ueM TOYKa pocbl. CTpykTypa BHYTpeHHEH
HITYKATYPKH Tak:Ke OKasbiBaeT OOMbIIOe BJAHSHHE Ha TNOABJAeHHE
BUAMMOH KOHIEeHCaUHH Ha NOBEePXHOCTH orpaxjeHus. B To BpeMms
KaK Ha NOBEPXHOCTH, MOKPLITOH IJIOTHOH IEeMEHTHOH LITYKATYpPKOH
IJIM MAac/JSTHOH KpacKOH, Kal/JH POChl NMOABJISIKOTCS Cpa3y xe ¢ IOHH-
JKerHnueM TeMIepaTtypbl HUXKe TOUKH POCL], Ha MOBEPXHOCTH, TOKPBLITOH
MOPHUCTOH H3BECTKOBOH HITYKATYPKOH, 3TO SIBJIeHHE HauuHaeTcs 3Ha-
ynTenbHo nosgHee. OODBACHAETCS 3ITO TeM, YTO IPH HACTYIJIEHHH
npollecca KOHAEHCAIMH BJara BIOUTLIBAaeTcsl INTYKaTypPKOH W Ha Io-
BEPXHOCTH OrpaXKAeHUs HeT BUIUMOTrO CTeKaHHs KoHJeHcara. TodbKo
110CJe TOFO KaK UITYKaTypKa AOCTaTOUHO YBJAXKHUTCS, HA NOBEPX-
HOCTH OTpaxKJACHHS NOSABHTCS ChIPOCTh. ECJiH yC/JOBHS KOHIACHCALHH
HACTYNAT peAKOo H AeHCTBYIOT HeNpOAOMKHTEJILHO, HalpHMEp B
3PUTENBHLIX 3a7aX TeaTpPOB H KHHO, INPH CJAy4aWHLIX [epephl-
BaX B OTOIIEHHH H T. ., Ha TOpPHCTOH 1TyKaTtypke He ofpa-
3yeTcss BHAMMOTO yBJayKHeHHs, a BJara, BIHTaHHas €10 3a 3TOT
IICPHOMA, JETKOo OTAaercsd, KOorja yCJAOBHSI KOHAEHCAUHMH HCYes-
uyT. Takum ofpasoM, NMOpHCTasi WITyKaTypkKa sBJAsieTcsl Kak Obl aB-
TOMATHYECKHM PETyJATOPOM BJAXKHOCTHOTO peXHMa BHYTpEHHEH
IIOBEPXHOCTH OTpaxjaeHus. B 3TOM OTHOLICHHH MOPHCTHIM MaTepHal
Ha BHYTPeHHEH MOBEPXHOCTH OTPAXKIAEHHS HMEeT NPeHMyLIecTBO Iie-
pel NJOTHOH wmTykKatypko. OAHaxko, ecjau KOHICHCAlHs BJarH Ipo-
I0J2KaeTcsl AOJTO, MOPUCTAsT IITYKATypPKa CTAHOBUTCS CLIpOH H JJs
BLICHIXaHHSA ee TpeSyeTcss MHOTO BPEMEIH,

4. COPBLIMA H AECOPBLHA

O6paseln CTpOUTeJLHOTO MAaTepHaJ/a, BhICYIUEHHLIH 0 MOCTOSH-
HOTO Beca, T. €. HMeWUHH BJIaXHOCTb, PAaBIYIO HYJIO, TTOMeNleHHBIH
B aTMocdepy BO3nyXa, HMCHIIET0 X0Tsi 6bl M He3HAUUTEJLHOE BJA-
rocojepxanve, npuofperaer HEKOTOPYIO BAAXKHOCTb., Ta BAAK-
HOCTL Oyaet TeM 6oJibllieH, yem OOJbIIE OTHOCHTeNbHAS BAAKHOCTD
BO3JlyXa, OKPyXKalulero MaTepuas,  yeM HHXKe ero TeMmieparyvpa.
[lpy stom ymenHueHHe BAaKHOCTH MaTepHana NPOHCXONHT B  pe-
3yJbTaTe INOTJIOIIEHHS BJATH M3 OKPYKAalOUIero BO3AyXd, HaXols-

! TlokpbiTHe Macnsiyoii KpAcKofl paeT HapexHblil BOJOH30JIHPYIOIIUE  CJIOH
JAHIIL B TOM Cayuae, ecad kKpacka Gy[eT HaHeceHa Ha CYXYi0 IIOBePXHOCTL IoCTIe
TIATeNbHOM LINaK/JIeBKH ce. HaneceHHe MacisiHOH KDAcKH Ha CHPYIO NOBEPXHOCTD
HE JlaeT KesqaeMbIX De3yJabTaToB, TAK KAK CJOM KPacKH OKaKeTcs HEIIPOYHBIM
BCICACTBHE B3AYTHS €r0 H OTC/AAHBAHHS OT NMOBEDXHOCTH OTPaXKIeHHS,
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uiefics B HeM B BHJe BOJSIHOTO mapa. JTO siBJeHHe HOCHT Ha3Balfe
copbunn. Ilponecc copbuuu He TpelyeT pasHOCTH TeMmIleparyp BO3-
AyXa W MaTepuana, ClelOBaTeNbHO, OH He CBJI3AH C TeMIeparyp-
HOH KOHAeHCalHel.

ITousiTve copbuup OoXBaThIBAeT [Ba fIBJEHHS IIOTJIOLEHHS Mare-
pHaJOM BOJsIHOTO mapa: 1) noryolueHue napa MOBEePXHOCTLIO €ro
NOp B pe3yJbraTe COYJAapeHHuss MOJeKyJ napa ¢ TMOoBepXHOCTHIO 110p
H Kak Obl IPHJIKNAHUA UX K 3TOH NOBEPXHOCTH; ITO SIBJICHHE HOCHT
Ha3BaHye aAcopOIuHM ¥ HMeeT [peBaJHupyiollee 3Hadenue; 2) mnor-

blh%
32 —
28 7
24 /8
/)
/.
20
7/
7,
15 7,
P Puc. 62, Haorepma
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JOLIEHHE Tapa, COCToAllee B NPSAMOM - PACTBOPEHHHM ero B obbeme
TBEPAOTO TeJa; 3TO sABJeHHe HasniBaeTcs: abcopbumeil. Bo muporux
cayyasx pasrpaHHYeHHe 3THX SIBJEHHH NpeACTaBJser 3ajady upes-
BLIYAHHO TPyAHYIO, a nopoil m Hepaapemumyio. Ilo 370l mpuunne
OLLIO MNpeAJoXeHo AaA OObeJHHEeHHs 3THX ABJIEHHH YKOpPOYeHHOe
Ha3BaHHe «CcOpOLHA» B KaueCTBe TEPMHHA, HE 3aKJIOYAIOUIETO B Ce-
Ge olnpejeJeHHON (H3HUYECKOH THIIOTe3hl. JTOT TEPMHUH H IIPUHST
B JaJibHeHIIeM H3JI0XEHHH A/ CTPOHTEeJBbHLIX MaTepHaJsoB, B KO-
TOPEIX B OCHOBHOM Npeo0siafaeT siBjeHHe aacopOluH.
3aBHCHMOCTb MEXAY BJaXXHOCTBIO MaTepHaja W OTHOCHTEJIbHOH
YIIpyrocThbio BOASAHOTO mnapa (OTHOCHTEJNbHOH BJAXKHOCTBIO BO3AY-
xa) u3oOpaxkaercsa rpaduyeckd B BHAe H30TepMm copbuuu. Maorep-
MBI copbuuu nas pmepesa (puc. 62), noCTpoeHHBlE 10 HAHHBIM
H. H. Yyaunnxoro, noxasnwiBamT, 4TO BJ2XKHOCTh JepeBa yBeJHUH-
BaeTCs] C TOBHINEHHEM OTHOCHTEJNBHOH YIPYrOCTH BOASIHOTO mnapa
M TIOHHKEHHeM TeMnepaTyphl. Ecan y depeBa BiusHHe TemIlepary-
pbl Ha BEJIHUYHHY COPOLMOHHOIO YBJAXKHEHHS OKa3biBaercs G§0Jibh-
LWHM, TO Y APYTHX MAarepHajdoB (Hamnpumep, y kuprnuda, Guépou-
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Ta) 3TO BJAMfAHHe HEe3HAauMuTeJbHO. B peayabrare copOUHHM BecoBas
BJAAXKHOCTb JPEeBECHHEl MOMKET MNOBBICHThCH 10 32,7%.

Heopranunueckne marepuannl o6aanaioT MeHbLIEH COpOUHOHHOH
CNIOCOOHOCTLIO CPABHHUTEJABHO C MaTepHaNaMH OpraHuyeckumHd. Ha
puc. 63 npusBegeHB H30TEepMbl COpOUMH OOBLIYHOIO T[IHHSHOIO KHp-
NHYa H MHHEpaabHOH BaThl, Y KOTOPBIX Npeae] COpOLHUOHHOIO YB-
Jaxdenus He npeBbilaer 0,6%. Ilpu 6muskux 3HaueHHsIX Npefena
COpPOLIOHHOIO YBJAXHEHHsT KHPNHYa ¥ MHHepaJbHOH BaTH Xapak-
Tep U30TEPM Y HHX Pa3JHYHLIH,
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Puc. 63, Msorepmbl cop6HuB BORAHOTO Puc. 64. Maotepmnl copbuun f
napa H gecopbunm 2 BOAAHOro Tmapa

I — raupsaeM OObIKHOBCHHBIM KHDHIIKIO.\-I; 2—MH- TNEHOCH/THKATOM

HepaJibHoH BaTOH

J1st cpaBHeHus Mexay Cco00f cOpOUMOHHOH  CIOCOOHOCTH
CTPOHMTEJNBHBIX MAaTeEPHAJOB HarJasigHee CpaBHHUTb HX OObeMHbIE
BJAAKHOCTH. JIJ1s CTPOUTEJBLHBIX MaTepHaJoOB mpeaea cOpOIHOHHOIO
yBJAaXKHEHHS H3MeHseTCs B IIMPOKHUX Npeaenax. Tak, npu 0° Ha-
MEHBIIHH npefes COpOIHOHHOIO yBAaxKHeHHs (B OOBeMHBIX BJaXK-
HOCTSIX) HMeeT MHHepaJbHas Bara wo=~0,13%, a Hauboabmuit —
1peBecHHa wy=157Y%.

Has mosayuenus uszotepm copbuun 00pasibl MAaTePHaJOB, Npe.-
BapUTeJbHO BLICYLIEHHBbIE, TTOMEILAIOT B 3KCHUKATOPHl ¢ pacTBOpaMH
CEPHOH KHUCJOTHI pa3JUYHLIX KOHILEHTpPALHMH, AAIOIHHX DasJHyHble
OTHOCHTeNbHbIE BJAXKHOCTH Bogayxa. OO6pasibl BBIEPKIBAIOTCA
B 3KCHKaTOpaXx 10 NpHOOpeTeHHs] HMH IIOCTOSIHHOro Beca. EciH
B 3KCHKATOPHl MOMECTHTEL BJAXKHBIe 00pasubl, TO OHM OYyAyT OTAa-
BaTb BJjary BO3AyXYy, COAepXAlUEMycsd B 3KCHKATOPAaX; 3TO ABJEHHE
HOCHUT Ha3BaHue «JecopOuui».

Jnsi momaBsagIomiero 4ucJa CTPOHTENLHBIX MaTepHaJJ0B H30Tep-
MBI copOuMH U mecopbuuu He coBnagaior. Ha puc. 64 npusenenb!
H30TepMbl CcOpONHHA H mecopOUHH meHOCHUJIHKAaTa O0heMHOro Beca
700 ke/m3 (mo maunwmym P. I1. Peliamana). Puc. 64 noxassiBaer, 4yTo
IIDH OTHOCHTEJbHOH yNpyroctu BoasHoro napa ¢=060% npu cops-
LY TIEHOCHJIMKAT HMEET BeCOBYI0 BJaXKHOCTb wy=2,19%, a mpH
necopbuun wg=4,3%, 1.€. B 3TOM ciayyae copOUHOHHBIH THCTEpe-
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suc paBeH 2,2% secoBol BaaxuHocTH. COpOUHOHHBIE THCTepe3HC
ofpAcHsieTCs HaauuueMm agcopOHpPOBAHHOTO CJ10% BO3AYyXa ¥ Henoa-
IBIM CMaYyHBaHHEM CTEHOK KallWIAsipOB MpPH aacopOLHUH, BCJAEACTBHE
yero B marephane oO6pas3yloTcsd MEHHCKH KUIKOCTH pas3adulble IIpH
copOuuu u npu aecopbuuu. Ilpyn 310M OYAYT U pasAHyHBIMH Be.TH-
YHHBl OTHOMIEHHH MaKCHMaidbHON VIPYFOCTH BOJASHOrO Hapa Hajg
MCHHCKOM 2KHJKOCTH H Haj ITOCKOH ee MOBepxHOCTbIO (Tada. 22).

Ha ocHOBaHHH H3J0XKCHHOIO B pacueTax BJAaXKHOCTHOTO pexKiMa
OFpaxKAeHUH HYKHO ObLIO OBl MOJL30BATHLCH: NPH YBJAAXKHCHHHU Ma-
TEpHaJOB — H30TepMaMH COPOLHUH, a TIPH BLICBIXAHIH — H30TepMa-
MH mecopOuuu. OpHaxo BBUAY OTCYTCTBHA JaHIBIX MO JecOpOLHH
CTPOMUTENBHBIX MATEPHANOB B pacyeTax BJAKIOCTHOTO peXKHMa Or-
pax/JeHu# MPHXOAUTCH NOJb30BATLCH TOJLKO H30TepMaMu COPOIHY,

B npounecce copOuuM BOASIHOTO Napa MOXHO pas3/HuYHTb TpH
crapguu: l-g cranud, xorga Ha NOBEPXHOCTH 110p 00pasyercd TO.1b-
KO MOHOMOJEKYJSPHBIH (OZHOCAOUHBIA) aacopbUpOBAHULI CJOH.
Ha nsorepmax copbuuu 3TOT NEpHOA COOTBETCTBYET TOM HX YACTH,
r7ie BBIMYKJOCThL ofpallleda BBepX; 2-# CTajus, KOTa Ha NOBEpxHo-
CTSIX, OTpaHMyYMBAIOMIKX TIOpLI, OOpasyeTcs NOAUMOJEKYASAPHBLIN
(MHOrOCJOHHLIH) afcopOupoBaHubIH cjaol. Boara B sToM cioe siB-
JIleTCsl CBSI3AHHOW M HAXOJHTCS1 B CXKATOM COCTOSIHHH, YeM U OT.IH-
yaercss or CBOOOAHOH KanW/IsipHOH Bjard., 3-si cTajus, Koraa K afi-
copOLUUN TIPHCOERHHSAETCS siBJeHHE KaNwIJaspHol koHAeHcauuu. Ha
H30TepMax COpOHHH 3TO COOTBETCTBYET PE3KOMY YBeJHUEHHIO BJaaXK-
HOCTH MaTepHaJa.

Ilpuuunofl KanuaJspHOH KOHAEHCALHH SIBJSETCS TO, UTO MAKCH-
MaJbllast YIPYrOCTh BOASIHOTO Iapa HajJ BOIHYTOH NOBEPXHOCTbHIO
BOABI MeHbille, yeM Had MIOCKOCThI0. B Kanmwisipax Maloro paau-
yca, a TakXkKe B MeCTax KOHTakKTa OT[Ae/bHBLIX YacTHIl Biaara ofpa-
3yeT BOTUyTbleé MeHHCKH, Haj KOTOPBIMA MaKCHMaJbHad yIpyrocTh
BOJASAHOrO Inapa Oyaer MeHbile, yeM HajA IJOCKOH MOBEPXHOCTLIO.
3TUM B OODSICHAETCS BO3MOXKHOCTL KOHAEHCALU MM BOASIHOIO Tapa
B KalW/Jspax Majaoro pajuyca U B MeCTaX KOHTAKTOB OTAeIbHBIX
yacTHI Marepuajna. Yem wmeHbile OyJeT paguyc MeHHCKA KHIKO-
cTH, TeM Goablie HydeT pasHHIA B MAKCHMAJbBHBIX YIIPYTOCTIX BO-
ASHOTO Tapa HajJ HHWMH TIO CPaBHEHHIO ¢ YHOPYFOCTbIO Haj NJOCKOH
OBEPXHOCTBLIO. st UiamocTpaulyu 3T0ro pasaduua B tadu. 22 npu-
BeJeHb BeJHYHWHBl OTHOLIEHHH MaKCHMAaJbHOH YIPYITOCTH BOASIHOTO
napa Haj BOTHYTOH NOBEPXHOCTLIO Egzorn K MaKCHMaabHOH YHPYTO-
CTH Haj INJIOCKOCTbIO Epnn NpH omHOBl M TOH XKe Temreparype.

Tab6anuiua 22
IToHnKeHHe yNpyrocTH BOASIHOIO Napa Haj BOTHYTOH NOBEPXHOCThIO

Paguyc menncka Boasl B
MK

0,1 10,050,025 | 0,001

0,01 | 0,005 l 0,003

OTtnoutenne Egory: Epn ’0,99 ; 0,98 | 0,96 l 0,9 | 0,82 0,71 , 0,36

|
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Tabauuma nokasblBaeT, 4TO KANHAASIpHAs KOHIEHCALIMSA MOKeT
ObITb TOJBKO B KalW//Jspax O4YeHb MaJjoro aAuamertpa. Ilpu nHamer-
pe V3KOoro Mecta Kanujaisipa, doapuiem 0,2 p (2-10-° ca), xanua-
JISIPHOH KOHJelCallud B HeM OblTh HE MOKeT.

Bece Tpu craauu copOLUMM HArASANO BHAHLI HA H30TepMe copOl-
IiHIl MHHepaJbHOM BaThl (puc. 63): NpH OTHOCHTEJIBHOH YNPYTOCTH
BOoAsiHOro nmapa ot 0 mo 159% — moHOoMosekyasplias agcopbiaus, or
15 1o 90% — nosumonexyasipHasi agcopfuusi U NPH OTHOCHTE/b-
Ho#t ynpyroctd ot 90 go 100% — kanuaasipHasi KOHACHCALHSI.

V HeKOTOpBLIX MaTepuaJjoB, HANpHUMep V [JHHSHOTO KHDIIHYA,
TAKOI'0 YETKOTO PaszJHyHsi CTAaAUH COpOLUH He HabaI0gaeTcs.

B npusoxeHun 4 npuBeaeHbl AaHHLIe 10 COPOLHOHHOMY VBJAXK-
HEHHIO CTPOUTEIbHBIX MaTepHaJsoB. Ha ocHOBAHHHM 3THX JaHHBIX MO-
IyT GBITh MOCTPOEHLI H30TePMBbl COpOIHH, HeOOXOAUMbIE TIPH pacye-
Tax BJAXKHOCTHOTO pe€KHMa OTpaxKJIeHHH,

H3oTepmbl cOpOLUN NOKA3bIBAIOT, UTO OIpPeAEaeHIION BJaXKHO-
CTH MarepHaJgad COOTBETCTBYCT ONpefecsenHnasi OTHOCHTeNbHAsA VIIPY-
FOCTb BOASIHOTO napa B ero nopax. CieaoBaTeilbHO, 07151 H3MeHEHHH
OTHOCHTE/JbHOH YIPYTrOCTH BOIASIHOLO NMapa B NOopax marepHana He-
0OXOIHUMO H3MEHHTL €r0 BJArocoAcpKaHue. 34e¢Ch Mbl HMeeM HEKO-
TOPVIO aHAaJOTHIO C TEIJIOEMKOCTLIO Marepuand U MOKeM TOBOPHTh
06 yaeJpHOH I1apOCMKOCTH MaTepHana, MOHHMAs 1104 3TUM KOJHYe-
CTBO BOASIHOTO Tlapa B TpaMmax, KOTopoe Heo0XOAHMO COOOUHTH
1 ke marepHana, 4roOLl NOBLICHTL YIPYTOCTh Napa B ero mopax Ha
I mm pr. cr. 3oTepMbl moKa3plBaIOT, YTO 3TAa BeJHUHHA HE I10CTO-
s asl, a 3aBUCUT OT TeMIEpPaTypbl ¥ OTHOCHTE/IBHOH YIPYrOCTH Ia-
pa B mnopax marepuaJga. Kpome TOro, mowlllleHHe YVIPVIOCTH BO3-
MCXKHO TOJIBKO /10 TIpefesa, KOTOPBIM sBJAseTCH MaKcHMaJjbHas yII-
pyroctb BOAANOTO Iapa, COOTBeTCTBYIOUlas AaHHOM Temmeparype.

B kypcax cTpouTenbHbIX MAaTepHaJ/J0B BCTpeYaeTcsl MOHATHE TI'd-
IPOCKONHUUYHOCTL. st onpefeseHdss THTPOCKONHUHOCTH KyOUK Ma-
Tepuasa pasmepom 7X7X7 ¢m, npeABapUTEJbHO BBICYUIEHHLIH 10
IIOCTOAHHOrO Beca, NOMEWalT B 3KCHKATOp € AHCTHAJHPOBAHHON
BOLOW H BLIEPXKHBAIT B HeM B TeueHhe 10 CyTOK, mocje yero Or-
pelensiloT e€ro BJAXKIIOCTb, KOTOpasi M NpeacTaBjser coO0oH xapak-
TEPUCTHKY TUTPOCKOMHMUHOCTH MaTepHaja. Takum o0pas3oM, 371ech
Mbl HMeeM JHeJIO ¢ He3aKOHUEHHBIM TpOIeccoM COpOLMH TMpPH OTHO-
CHTeJBHOH YIPYyrocTH BoAsgHOro mapa, paBHoil 100%. urpockonnu-
HOCTL €CTh YCJOBIIOE TMOHATHe, jaiolliee CPaBHUTEJbHYIO XapakTe-
PUCTHKY OLEHKH CKOPOCTH COPOIHNH BOASHOTO Mapa CTPOHUTEIbHLIMH
Marepygasaamu B nepBbie [0 AHCH TIPpH OTHOCHTENBHOH YIPYrOCTH
BOAsHOro napa, pasHoid 100%, v aas oOpas3uoB yCTAHOBJIEHHOTO
pasmepa.
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Fnasa X. NEPEMELWLEHME B OTPAXKIQEHMA
NAPOOEPA3HOMU BNAIH

OTcyTcTBHE KOHAEHCAIMH BJAard Ha BHYTpPEHHEH IMOBEPXHOCTH
He TapaHTHpPYeT Orpa)KJeHHe OT YBJAXKHEHHS, TaK KAaK OHO MOXKer
NPOHCXOAUTL BeJeAcTBHE COpOIMH M KOHJAEHCAUHH BOASIHLIX 11apOB
B TOJIE €caMOro orpaxiaeHus.. B O0oJpIIHHCTBe CJy4aeB 3TO H fB-

JAETCHA HpHQHHOﬁ ITIOBBEILIEHHA BJAXHOCTH MATEPHAJOB Orpaxic-
HHUA.

1. MAPONPOHHMLAEMOCTb

B 3nmHee Bpems TemmepaTypa BO3LyXa C BHYTPEHHEH CTOPOHbI
orpaxaennss ObiBaeT 3HAYHTE/NbHO BHIIIE TEMIlepaTypsl HAPYIKHOrO
BO3yxa. EcJU npu 3TOM NPeANOJOXKHTb, YTO OTHOCHTENbHbBIE BJIaXK-
HOCTH BHYTPeHHEero U Hapy¥KHOro Bo3ayxa OyAyT OAMHAKOBBIMH, TO
VIPYrocTb BOAAHOrO lapa ¢ BHYTPEHHeH CTOPOHBI OrpaxJaeHHs
OKaxKeTcAd 3HauuTesbHO (O0Jee BBICOKOH, U€M ¢ HapyHOH ero CTo-
poubl. Taxum o6Gpasom, B 3HMHEe BpEeMS HapykHOoe OrpaJieHue
oTanJuBaeMblX 3JaHUR pas3fensieT ABe BO3AyllHble CpPelbl ¢ OAHHA-
KOBEIM OapOMeTpHuYeCKHM JAaBJiieHHEM, HO ¢ DasHBIMH 3HAUCHHUSIMU
VIPYrocTH (mapuuajbHbIMH JaBJeHHsIMH) BoAsfHOro mapa. Pas-
HOCTb BeJIHYHH YNPYroCTH BOASHOFO Nnapa B OOBIYHBIX YCJOBHAX MO-
XKer nocrurath 10 mm pr. ¢7., a B 3JaHHAX C NOBLIIEHHON TemIepa-
TYPOH W BLICOKOH OTHOCHTE/NLHOH BJAAXKHOCTBIO BO3LyXa MOXKET ObITh
H 3Ha4YUTEJbHO BBILIE.

“PaBHOCTb BEJIHYHH YIPYrOCTH BOJASHOrO Iapa ¢ OXHOH M C ApY-
ro¥ CTOPOHBI OTpa:¥JAeHHsl BbI3LIBA€T IIOTOK BOASIHOrO Mapa uepes
OorpaxKJeHve OT BHYTpeHHEeH €ro CTOPOHBI K HapyXHOM CTODOHE.
DT0 fABJEHHE HOCHT Ha3Bauue AudQy3uu BOASHOrO mapa yepes Or-
paxnaenne. Takum o6pasoM, B 3MMHee BpeMs BOJAHOH map IuQ-
$yuaupyer uepe3 orpakieHWe H3 NOMEWIEHHS HaApYXy. B nernee
Bpemsi mpu GoJiee XOJOAHOM BO3NyXe BHYTPH NOMeuleHHs (X0Jo-
JWIDHHKH) OHPQDY3Ha BOASHOrO mapa MOXKeT HATH B oGpaTHOM Ha-
TIpaBJieHuHd, HO 3TO ABJeHHe OyjeT BblpaxkKeHO 3HAyHTEJbHO caabee
BCJIEACTBHE MEHblLIeH PAa3HOCTH TEMIIEPATYP H MeHbIel OTHOCHTENh-
HOH BJIAXKHOCTH HapyKHOro Bosayxa. Ilostomy B manbHedimem G6y-
JEeM paccMaTpHBATHL NpeuMyulecTBelHo AHG(QY3HI0 BOASHOrO mapa
yepes3 OrpaxKjeHue B 3uMHee BpeMH.

OnHospemenHo ¢ audysuell BoAAHOrO mapa uepes orpaxjie-
HHe B 00pPaTHOM HamnpaB/eHHH, T.e. OT Hapy:KHOH K BHYTpEeHHEH
cTopoHe orpaxKjienus, Auddynnupyer Bo3ayx. Ilpuunna nuddysun
BO3JyXa — DA3HOCTbL UApPUHAJIBHEIX MAAaBJEHHU rasoB, COCTABJSIO-
HIMX BO3AYIIHYIO aTMoc(epy, IpHYeM 3TH TMapiuuaJbHble JAaBJeHHS
Oynyt OoJsiee BBICOKMMH C HApy»XHOH CTOPOHBI Orpa:KJAeHH: H3-3a
MEHBIIEr0 NapunanbiOro JaBjACHHS] BOASHOrO Imapa ¢ 3TOH CTOPOHbI
orpaxnaenns. B sToMm u 3akjIouaeTcAd IPHHUHUIHAJIBIOE pasJiyhe
MeXIy Auddysned n Bos3AyXomnmponHuunaemMoctoio. [Ipu Bosmyxonpo-
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IIALAHHH NPOUCXOIHT ABUXKEHHC BCEH MACCBI rasa IO BJIUSHUEM
pPa3sHOCTH IOJHBIX J[aBJeHW#l, IpPH AHGPY3HU TOJHbIE IaBJEHHS
rasa OJWHAKOBbl, Pa3JH4YHbl TOJLKO HX IlapluajbHble JaBJEHHA.
CaenosarenbHo, JHGPY3HsA eCTh YUCTO MOJEKYJISPHOE SIBJEHHE, CO-
cToslllee KakK OBl BO B3aHMHOH 3aMeHe MOJIEKYJA OJHOrO rasa Mo-
JEKYJaMH IpYyroro rasa.

M3 (pu3HKH H3BECTHO, 4TO MEXKAY IpoleccaMu AHPQY3uH ras3os
i NpOoLeccaMHu TeIJONPOBOAHOCTH HMeeTcs mojHas aHajorus. Cie-
JIOBATeJNbHO, BCE INOJOXKEHHS, HAa KOTOPHIX MOCTPOEHbLl 3aKOHBI Tell-
JOTIPOBOJHOCTH, BIlOJINE IPUMEHHMBI H K sIBJeHusIM AHD¢Yy3HH BO-
JSIHOTO 1apa.

ITo aunanoruu ¢ ¢popmyno#t (12) u aAns KoaHuecTBa BOJSIHOTO
napa, Kotropoe oOyner AHQPYHAHPOBATL B CTAMHOHAPHBIX YCJOBH-
X 4epe3 IJIOCKYI0 CTEHKY, COCTOAINYI0 W3 OZHOPOANOIO MaTepHa-
J1a, MOXHO HAlHCATD: | -

P =(e,— eH)Fz_'g— , (84)

rae P — koauuectBo AuddyHIMpylOLIero Napa B &, €s U ey— yII-
PYTOCTH BOJASIHOTO Mapa ¢ BHYTPEHHEH W € HAPYKHOH CTOPOHBI Or-
paxXJeHHs B MM pT. CT.; P — KO3QPHIHEHT NOapONPOHHLAEMOCTH
MaTepuaJsa B 2/M-4- MM pPT. CT.

Gopmyaa (84) cnpasenyuBa TOJbLKO NPH OTCYTCTBHH KOHIGH-
CalliH BOJASIHOTO Iapa B CTEHKE.

Kosdpduuvenr naponpoHunaeMoCTH MaTepHasJa p 3aBUCHT OT
(M3HYeCKUX CBOHCTB JAHHOTO MaTepuana H OTPAXKACT ero Ccrnocood-
HOCTb NPOBOJAUTh AuddyHAHPYIOUIMI Yepe3 Hero BoAsHoH map. Ko-
3(ppuuHeHT NapoNpOHULAEMOCTH MAaTepuaJsa aHaJjgoruden kKospdu-
UHEHTY TeNJONPOBOAHOCTH H OllpelessieT KOJHYeCTBO BOJAAHOTO
napa B rpaMmmax, Koropoe Oyzaer au¢dyHaHpoBaTh B TedeHHe | u
gyepes 1 2 IJOCKOH CTEHKH TOJMHHOH 1 M, cAeJaHHOH H3 JaHHOTO
MaTepuaJa, IpH pasHOCTH YIPYTOCTH BOJASHOTO mapa ¢ OAHOH H C
JAPYron ee CTOPOHBI, paBHOH 1 mm pr. cT. ™

Pacuetnbie 3nayeHdss BeJHYHH KO3 (HUHEHTOB mnaponpoHuLae-
MOCTH CTPOHTEJbHBIX MaTepHaJOB IPHBEACHBH B IPHJIOXKEHHH |,
Hanmenbumii ko3¢ dHIMEHT napoONpPOHHIAEMOCTH HMEeT pPyGepOH
(n=0,00018), HauGoAbIUMH — MHHEpaJbHAs W CTeK/IsiHHAS BaTa
(n=0,065). OKoHHOE CTEK/JIO W MeTa/ibl SIBJISITCA HapOHENpPOHH-
nacMbiMd. Boamyx umeer nauboabwivit kosddumuent naponpouu-

* B dusnke KospduureHt auddysHH rasa BeipazKaerTcss KOJHUECTBOM raaa,
NPOHHKAIOIEr0 32 €IHHHLY BPEMEHH YePe3 eJHHHIY NOBEPXHOCTH IIPH YCJAOBHH,
UTO pa3HOCTL KOHIEHTpalMR Ha JABYX IOBEPXHOCTAX, OTCTOALMX APYr OT Apyra
Ha eNHHIY JJIHHLI, paBHA e€JHHHIeE, H HMEeT pPasMepHOCTh cM2/cex Mau MmM2[4.

Has nepecyera Kosdouuuenta 1nddysun u3 pasMepHOCTH CM2/cex B pasMep-

V¢
HOCTb &/M-4-MM DI CT. HeOOXOMHMO ero YMHOXKHTL Ha 0,36?, roe yi — yIaedb-
. H
HLIi BeC BOAAHOTO napa B 2/#® m E( — MakcuMampHas YNPyrocrtb €ro Ipu TeMme-
parype f{.
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naemocTd, pasubifi 0,083 (korja KOHBCKUHOHHLIX TOKOB HET), NpH
KOHBEKIIMH BO3Ayxa oH Moxer pocrturath 0,135 e/m-4-mm pr. cr.

JAad omHoro U TOro ke MartepHasa Ko3d@OUUHEHT NapONPOHH-
ILaCMOCTH MOXKET H3MeHATbCA B 3aBHCHMOCTH OT TeMIepaTypbl H
BJAaKHOCTH Marepnajta. C IOHHMKEHHeM TeMOepaTyphl BEIHYHHA
u Oyler yMeHbIUATHhCS. BJMANHe BIaKHOCTH Takoe Ke: ¢ MOBBILIE-
HHEM BJAXHOCTH MaTrepuaja IiOBBHILIACTCH H ero KodddHuuuent
MapomnpPoONHILAeMOCTH. DKCIePHMENTANLHO B J1a00OpaTOPHLIX YCJIOBH-
X BeJHYMHbl KO3(pDUIHEHTOR NapONpPOHHLAEMOCTH OOBLIYHO OlIpe-
AeJAIOTCA [PH OTHOCHTEILHOH yupyroctd BoasiHoro mnapa 100%
¢ 0JHOH cTopoHbl obpasma u 50—60% ¢ apyroi cTOpOHEI, T.e. IpH
cpelueM 3HauyeHUH OTHOCHTeNbHOH YIPYrocTd mapa B obpasue
MaTtepuasa okoso 75—809%. CiaegoBaTenbHO, NPHBEAEHHLIE B IIPH-
- JIOXKEHHH 1 3HayeHHS Y COOTBETCTBYIOT COPOHMOHHON BJa*KHOCTH
mMatepuaJsa ¢=75—80%.

Has onpenenenuss Ko3hdUHHEHTOB NAPONPOHHIACMOCTH (ly)
NpH MEHbIIEH BJAAKHOCTH MaTepHana (wy) B. M. HabHHckuwm
npejaoxkesa popmyna |
Uy = Mgo — ’ (85)

W3

rae  pso— KO3(G$UUHEHT NapornpoHUHAaeMOCTH, COOTBETCTBYIOLIHA
no H3oTepMe copOUMH OTHOCHTeAbHOH yrpyroctd mapa 80%:;
gy — BECOBAA BJAaXKHOCTh MarepHa/da, COOTBETCTBYIOUlAast 1O H30-
TepMe COpOLUMH OTHOCHTEABHON ympyrocTtu napa 809%.

. Boinosnuennoe B. M. HMuabuuckum cpaBHeHHe BeJHUYHH K03(du-
LHEHTOB NapONPOHHLACMOCTH, NOJYYEHHBIX IUIBEICKHUMH HCCIEI0-
BarenssMH HoranconoM u JAeHXOJILMOM IJS TPeX MaTEPHAJOB IPU
H3MEHEHHH HX OTHOCHTEJILHOH YHNPYTOCTH BOAsiHOro napa ot 30 1o
70%, ¢ naHUBIMH, MOJAY4YeHHBIMH 110 dopmyJse (85), moxazano 6a1u3-
KO€ COBIIa/leHHe 3THX BeJHUHH.

Onnako Heo6XOAUMO MMETh B BHAY, 4TO Hopmyay (85) 1ean3s
pacrnpocTpaHsiTy Ha MarepHalisl, HMEIHe BaaxHocTh Gogee 809,
TaK KakK HpH 3TOM A HEKOTOPBIX MAaTepHajJoB MNOJyYaercs U
Goapliee u BO3JAyXa, 4ero ObiTh He Moxket. Hanpumep, aJa meMeHr-
noro ¢pudpoanta odwesmHoro seca 350 ke/m® npH copOUHONNOH BaaxK-
Hoctd 26,56%, coorBercTByromeil ¢=100%, noaysum caenyouee
suauende p. ITo usorepme copbunn GubpoauT HMeeT wgn=9,2%
{cM. npuioxenue 4). Ilpn ¢=80% dubpoaur wnmeer ug=0,035
efm-u-mm pr. cr. Tlo dopmynse (85) npu w00=26,5% TOJYUHM:

100 = 0,035_25_’5_ — 0,101,

at0 Ha 22% Oosnbwe Kosdduuuenta mnaponpPOHUILAEMOCTH BO3NY-
xa, pasHoro 0,083.
Hecnepopanus B. Tliouckoro! no omnpepenennio KosdpduumeH-

'B. Maonckuifr. HecmenobaHne naponpoHHLAEMOCTH HEKOTOPHIX CTPOH-
TCJABHLIX MaTepHanop. B ¢6.: «CrpouTtensnas TennodH3uka», MHCTHTYT TemIoMac-
coobyena AH BCCP. «3ueprus», 1966, crp. 220.
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Ta NAapPONPOHUILAEMOCTH JHAEeBATH CTPOHTENbLHLIX MaTEpHaJoOB IIDH
BJIAYKHOCTH, COOTBETCTBYIOIEH CPeJIHHM OTHOCHTEJNbHLIM 3HauellH-
M YIOPYTOCTH BOASIHOTO mapa B o6pasuax okogo 25 u 75%, noka-
3aJH, 4YTO0 KO9POHUHEHTH MapONPOHHIAEMOCTH MATEepHAJOB B
o60oHUX cJay4asgX OKasaJHCh OJHHAKOBLIMH, a AJAs HEKOTOPLIX MaTe-
puasoB (H3BeCTKOBAf IUTYKATYPKA H MEHOCTEKJO) g5 AaxKe GOJib-
e, ueM Wrs. Ha ocHOBaHHMH 3THX uccsegosanud B. Ilaonckum cae-
J4H BBIBOJ, UTO 3aBHCHMOCTb K03((HUHEHTOB 1apOIpPOHHIIAEMOC-
TH OT BJIA/KHOCTH He BbLIIBJEHA M MOXKHIO CYHTATb, UYTO B TIpenesax
COpPOLHOHHOTO YBJAXKHCHHA KOIPQUIHEHT NapONpPOHHIIAEMOCTH HE
3aBHCHT OT BJAZ(HOCTH MaTepHaJa. ,

Ha ocHoBaHMH CKa3aHHOTO MOMKHO CYHTAaTh, YTO B HacToOsfllee
BpeMsl HeT JOCTAaTOYHO HaAEXKHOro crmocofa onpejeneHus KoJnue-
CTBEHHOH 3aBHCHMOCTH Ko3((pHIHeHTa MapONPOHHIAEMOCTH MaTe-
pHaJa OT ero BJAasKHOCTH M B pacueTax TNPHXOLUTCA MPHHHMATH
BEJHUHHBl M TOCTOSIHHBIMH, He 3aBHCSHIHMH OT BJaKHOCTH MaTe-
pHana, Tem 6oJiee 4TO B PAacucTax BJAKHOCTHOTO peKHMAa OTpaxKjaa-
IOIMX KOHCTPYKIHH OOBIYHO CpeJHsiS BJAaXHOCTb MaTepliana
OJH3KA K ero copOu#oHHOH BaazKHocTH npu ¢==80%.

Kos(duuueHT naponpoHHLLaeMoCTH JiepeBa 3aBHCHT OT Halpas-
Jennsd a1uddysun napa [0 OTHOILEHHIO K BOJOKHAM JApPeBCCHHDL
Jlns cnyoniHo#i cOCHOBOH JApeBecHHBI (0e3 TpeIHH H 1LIeJICH)
Ko3pPuIHEHT NaponpoOHHLAEMOCTH paBeH: TpH HaIpaBJIeHHH O-
nepek Bosokon pu=~0,0082, a Baosp BosokoH u=0,043 e/m-u-mn
pT. CT., T.€. B O pas Gompie, OBMHBKH W3 JepeBa WJH AEPCBSH-
IIble HACTHJBl 0OBIYHO He OBbIBalOT aBGCOJIOTHO INJOTHBIMH;, 3TO TO-
BBIIIAET HX MapONpPOHHILAEMOCTb uepe3 ILedu BCAeJACTBHEe GOJBILUOMH
NaponpoHHIlaeMOCTH BO3JyXa, UTO HeoOXOAHMO YUHTLIBATbL MNpH
pacueTax.

Ilpu anddysun BOAAHOro mapa uepes CJIOH MartepHalda NMOCJACH-
M OKasbiBaeT CONPOTHUBJEHHE INOTOKY Napa, aHaJOTH4YHOe COMpo-
TUBJICHHIO TEIJIOBOMY TOTOKY. ITO CONPOTHBJCHHE HA3bIBACTCH CO-
NPOTHBJEHHEM NapONpPOHHLAHHI0 closi Ry B MM pr. ¢T. 4-m3[e W
onpenensercd no GpopmyJae

R =2 | (86)

rae & — ToJIHHA CJI0S B M.

ConpotuBiaenue MaponpoNHUAHHAI0 TOKA3BIBAET, KaKyl HE0OXo-
JAHMO CO3/1aThb PAasHOCTL YIPYTOCTH BOASHOrO mapa (B MM PT.CT.)
a MOBEPXHOCTAX cJjosi, uToOBl uepe3 1 m%2 ero audodyHaupoBan
MOTOK napa, pasublii 1 ¢ B 1 4.

[Tonnoe comporusnenne Rox, KOTOPOE OKa3hiBaeT orpa;K,ueHHe
NOTOKY AH(DGYHAUPYIOLICTO uepe3 Hero BOASHOrO napa, ovier .
PaBiO CyMMe CONPOTHBJCHHH OTAENbHBIX CJIOCB:

Ro.n = R,L;.n +- R].n + Rz.n —;— e T Rn.n + RH-H == Rn.n -+

—I— 61 _|" 62 ++ in _‘_ Rl?-ﬂ! (87)

Hi Mo
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rie Rin, Rop...— CONPOTHB/AEHUS NApPONPOHULIAHMIO OTAEMDHBIX CJIO-
€B Orpa)KAeHHs B MM pPT. CT-4-#?/e; 1 — UHCJAO BCEX CJOEB Or-
paxaeHusi; Rpp— CONPOTHBAEHHEe BJaroobMeHy BHyTpeHHeH 1o-
BEPXHOCTH OTPAXKICHHSA B My pT. CT.-4-M%[e; Ryn— conpoTus/e-
HHe BJarcoOmeny Yy HapyXHOH TOBEPXHOCTH OTpPaKIEeHHT B
MM PT. CT-4-M2[e.

ConporuBaendss BJArooGMeHY aHAJOTHUHEI COMPOTHBJAEHHAM
TEMJIOBOCIPUSATHIO W Telnootfade. TodHLIX JaHHBIX O 3HAYEHHAX
3THX COMpPOTHBJeHMI He umeercda. B. M. HMubuHckuM s ompenesne-
HHUS] BeJHUHUHBl CONPOTUBJEHHS BJAArOOOMEHY y BHYTPEHHCH NOBEpX-
HOCTH OTPaXKJeHHA npelsoxKena Gopmyna

— 19 ]8
RB.H 1 100 ’ ( )

e (s — OTHOCHTEJIbHAS BJAAKUIOCTL BO3AyXa B momeuleHnu B Y.
Qopmyna (88) mokasbiBaeT, UTO BeJqHUHHA Rpy MOHHUXKAETCSl C IO-
BblIIEHHEM BJAaX*XHOCTH BO3AyXa OKOJO MMOBEPXHOCTH OTpaxacHHA.

ITockoapky BesHuMEA Ry 3HAYUUTETBHO MeHblIe CONPOTHB/AEHHA
MapONPOHHULIAHUIO OTAEJLHBIX CJI0eB OrpaKAeHHA, A5 IPAKTHUECKUX
pacueTOB MOXKHO NPUHHMATh CJAEAYIOIHe 3HAUEHHS] 3THX COTPOTHB-
JIeHUH: y BHYTpeHHel NOBepXHOCTH orpaxaenus Rpn=0,2; y na-
PVKHOH NOBepXxHOCTH Rynp=0,1 mm pr. cr-4.m?/e.

¥npyrocTe BOASIHOTO mnapa, AHG(YHAUDYIONIEro depe3 orpaK-
JeHue, B ero ToJlle OyJeT NMOHHKATLCA OT BEJUUHHBI € N0 BeJH-
UHHBl ey BCJCACTBHe CONPOTHBJIEHHS IapoONpOHHUIAHHI0 OTrpaxKje-
Hud. Ilpy 3TOM B OrpasKJeHHH, COCTOsIIIEM M3 OJHOTO MaTepHaJja,
najeHue ynpyrocTd BOJASHOTO mapa OyAeT HATH MO NPAMOR JHHHH.
B caouctoMm orpa:KaeHuu JHHHS TaAeHHs YIPYTOCTH BOASHOIO Ia-
pa Oyler somaHoil, nmpuueMm OoJee HHTEHCHBHOe TMaleHHe YIpYy-
rocTH OyJeT B CJNOfX, COCTOSILIMX H3 MaJonapolpoHHIAaeMbIX MaTe-
puaJsoB. OJas noctpoenuss JIMHHM Takenus YIPYTOCTH BOJASTHOTO
napa B CJIOHCTOM OTpaKAeHHH HeoOXOMMMO 3HAThb BEeJHUHHLI yHpy-
rocTefl BOASIHOTO Napa Ha IpPaHHIAX CJA0EB OrpaKAeHHs. YIPYrocTb
BOASIHOT'O I1apa Ha TpaHMIlax CJ0eB OrpaxKAeHusl ONpeJiessseTcs 1o
tdopmyse

. €p — €y
en — en - R‘_O__ Zn‘—l Rn, (89)
-1
rie €p— YNPYrocTb BOASAIOrO rMapa Ha BHYTPeHHEH NOBEPXHOCTH
J0O0Tr0 7-TO CJ10s1 OTpaxAeHus; £p_1Rp_| — CYMMa CONPOTHBICHHH

NMaponpoOHHL@HWI0 2 — | NepBLIX CJAOeB OTPaxKAEHHs, CYHTAs OT €ro
BHYTpPeHHEH MOBEPXHOCTH, BKJIOUAS M CONPOTHBJEHHE BJArooOMeHy
Y BHYTpeHHeH NOBEPXHOCTH Ry ..

Qopmyasr  (86), (87) u (89) rak ke kak u dopmynaa (84),
COpPABEIIMBBl TOJMBKO IIPH OTCYTCTBHM KOHZENCAILMH Napa BHYTPH
orpaxaenusi. Ilpu KoHaeHcauWH mapa 3TH GOpMyJbl CIpaBeLIHBbI

TONBKO [Jifl T€X CJ0EeB, B KOTOPBIX HET KOHAEHCALIHH BOASHOIO
napa.
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Bce u3/1oxKeHHOE OTHOCHTCS TOJBKO K YCJOBHAM CTalHOHAPHO-
ro cocroanusa Au(QPy3nH BOAAHOIO Napa 4Yepes orpa)KieHue, T.e.
KOrJla yNPYrocTh BOASHOTO Mapa He H3MeHfeTCS BO BPEMEHHM Kak
B CAMOM OrpaXKIeHHMH, TaK H B OKPyXKawlleM BO3AyXe, a TaKkKe
KOFJa TeMmepaTypa B OrpaKJeHHH TNOCTosiHnd. PacueTsl napormnpo-
HHLUAHHA [PH HEYCTAHOBUBLIUXCS VYCJIOBHSX IUMPOY3UH BOASIHOTO
napa H3JO0XKEHHI faJjee B 1. 3.

2. PACYET BIAXHOCTHOIO PEX{UMA
NP CTALBMOHAPHLIX YCNOBUAX AUDDYIUM BOLAHOTO [MAPA

JI15i pacueToB BJIAXKHOCTHOTO PEXHUMa Hapy:KHBIX Orpa<JaeHufl
11a VBJa)KHeHHe WX mapooOpas3HON BJarol HeoOBXOAMMO 3HATH TEM-
nepaTypbl M BJAXKHOCTH BHYTPEHHETO W Hapy:KHOro Boznyxa. Tem-
nepatypa # BJAAYKHOCTb BHYTPCHHErO BO3AYXa MPHHUMAIOTCSl Te XKe,
YTO WU JJIf pacyeToB KOHAEHCAIMH Ha BHYTPEHHEH IOBEPXHOCTH OT-
paxJaenus. TemiiepaTypa HapyxHOro Bo3AyXa Oepercsl 0oJjee BbI-
COKOH 10 CPaBHEHHIO C pPACYeTHOH TemmepaTypoH sl TeNJOTEeXHH-
UECKUX pPacyeroB, Tak Kak mnpoueccol AuQ(Y3HH BOASHOTO mnapa
MpOTEKAaKT 3HAYHTEJbHO MeJJCHHEeE I[POIeCcCOB TeIJONepelaud H
A48 HACTYIJIEHHS CTAalHOHAPHBIX YycaoBHH Iud@ysud tpebyercd
Hosee mpogo/KUTebHOe BpeMsa. [loaTomy npH pacuerax BJAXKHOCT-
HOTO peXUMa IO CTALHOHAPHBLIM YCJOBHAM OOBIUHO NPUHHMAETCH
cpenHss MecsiyHasi TeMnepaTtypa Haubosee xogoanoro mecsina, Ort-
HOCIiTeNblasl BJAa*KHOCTh HapYXKHOTO BO3JAyXa OepeTcsl TakxkKe paB-
HOH cpefHel BJaKHOCTH HanboJee X0J0AHOTO Mecslla.

Huddyuaupyromui uepe3 orpaxkjeHue BOASHOH map Oyner BHY- -
TPH €ro NMOHHXKATh CBOK YIPYrocTb H, KPOME TOT0, BCTPCYATh Ha
CBOeM NyTH 00Jee XOJOAHbIC CJIOH OrpaxJcHHd. B 1ekoTopniX cay-
yasx najenue yYIpyroCcTH BOASHOTO Tiapa W [afeHHe TeMIepaTyphl
B OrpaxaeHud OYAYT WATH B TAKOH NOCJAEAOBATENLHOCTH, YTO KOH-
JeHCAUWW BJAry B TOJILE OrpaxKaeHusi He Oymer. B npyrux xe
cayuasx, KOorja najleHHe TeMiiepaTypbl B orpaxkaeHuu Oyner Gogee
HHTEHCHBHBIM, 4eM TNajeHHe YNPYroCTH BOASIHOTO Mapa, MOTYT CO3-
JaTbCsl YCJOBHS, BHI3bIBAIOIINE KOHIEHCAIHIO BOASHOrO napa B TOJ-
ILe OrpaKacHus.

PacueTr Ha KOHJeHCAUWK BJard B OrpakKAeHHH AeJaeTcs rpagu-
H4eCKM caenyiomuM obpazom. B orpakJieHHM CTPOUTCS JHUHUS Tajie-
HHs Temnepatypnl (Aunusl tv). [lo TemnmepaTypHOfl JIMHUH CTPOUTCH
JIUIMST U3MEHEHHSI MAaKCHAMaJbHOH YOPYTOCTH BOJSOrLO mapa B Or-
paxnenun {(auHug £). 3ateM CTPOMTCS JIMHHS NafAeHHUs] YOPYTOCTH
BoAsgHoro mapa (nuudsa e). Ecnu aunuu E U e He mepecekaroTcs, To
3TO YKa3blBaeT Ha OTCYTCTBHE KOHAEHCAIHH BOJSHOTO Iapa B OT-
pax<JeHuH, TaK KakK TpPd 3TOM B JIOOOH IIJIOCKOCTH OrpaxKACHUS
AeficTBUTEbHAS YIIPYTOCTb BOISIHOTO Mapa OKa3blBAeTCsl HHKE Mak-
CHMAJBHON YIPYrocTd, 4TO HCKIKYaeT BO3MOXKHOCTH KOHIEHCALHHU
BoAsiHOro napa. Ecau e aunuy E ¥ e mepecekaroTcs, TO 3TO 3HA-
YUT, YTO B OTPaKJeHHH BO3MOXKHA KOHACHCAUHS BOASHOrO Mapa.
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Ilpu 3TOM [JI1 HOCTPOEHHS
JIHHHH JIeHCTBHTEABHOTO 113Me-
HEHHS YOPYTOCTH BOAAHOIO
apa B OTPaXXACHHH M3 TOUEK
Ha [MOBEPXHOCTSAX OTPaxK IeHHdA,
COOTBETCTBYIOULHX €y I &y,
NPOBOAYTCA KacaTeabHbie K
JHHHH MaKCUMaJbHOH YIIpyTo-
cTH BoAsHOTO mapa, Mexay
TGUKAMH KacaHus Oyaer Ha-
XOAUTBCST 30HA KOHAEHCAIHH,
T. €. Ta Y4CTb OrpaxKierus, B
KOTOpo#i OyherT KOHIAEeHCHPO-
BaTbCA BoAsHOH nap. Konnue-
L0 y CTBO KOHjJeHcaTa B Orpaxje-
/‘ﬁ‘gfx HHH oHpefessieTcsl N0 pasHo-
80 G851 2T ONTLS cTH KOMUECTB BOJASIHOTO Ha-
73 #9867 pa, nUpUTEKAIOUIEr0 K 30HE
KOHJIEHCAHH ¥ YXOOALero oT
nee. [losicHeHHe 3TOTO MeTOMa
pacuera JaHO B CJIeLYIOIHX
npyMepax.

Eue B mm pm cm

Q .

259 Mpumep 42. Paccuirrats BJaXK-
] . 7" /0 HoCTHBI peXHM CTeHbl H3 Jeroro
219 g1 GeTona TosuyHoi 50 cu mpH TeM-

nepaTypax H BJAXKHOCTAX EOBHyXEi:
0,56’. -

BHyTpeliHero t;=18% =530,
4yTO HIaeT ex=38,51 MM pr.cr., na-
pyxk#aoro fz=—10,2°, @a=286%,
yto paer eyx==1,65 um* BeroH 00n-
emuoro Beca 1300 xe/m3 HMcert:
A=05 xkaa/m-u-epad u U=
00145 e/x.u-mm pr. CT.

ConporuaieliHe TemIonepeiaue
CTEHDBE

Puc. 65. CxeMa craunuoHapHOTO BJaXKHOCT-
HOTO pexHuMa cojaomHo# JerxoGeroHHodk
CTEHH B 3UMUUI nepHon

0,5
Ry =0,133+4- 05 --0,05=1,183 epad-m2.u/kKan.

ConpoTHBJeHHe NapONPOHHIAHUI) cTeHhl o Gopmyae (86)

0,5
= ——— — 34, . O M2 ot
Ro.n 00145 5 mm pm. cmew-m2/

Ha ocHoBanuy IpHBeJeHHLIX AAHHBIX Ha puc. 65 NoCTpoeHb
TeMnepaTypHas JHUUA T U JHUHS YIPYTOCTH BOASIOTO Iapa e B CTe-
ne. s nmocrpoenus JHHMH MAaKCHMAaJbHOH YOPYTOCTH BOIAHOIO
napa £ paszeaum cTeHy {a [pou3BOJbHOe uncno cioes. Ha puc.

* Ycnosus susaps ansg Mockshl.
** ConpotHBnenHus B1arooOMeHy Rp.p M Ryn He yUHTBIBaEM BBHAY HX HE3HA-
UHTEeNbHOCTH CPaBHATEALHO ¢ BeMHUHHOH R .
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65 cTeHa pasjejeHa Ha NATb pPaBHBIX cJaoeB TouuiMnod mo 10 ca.
[lo TemMnepaTypHOM /JIMHMM HAXOAUM TeMIepaTypbl Ha TpPaHULAX
3THX CJIOEB, & N0 NPUJIONKCHHUIO J— COOTBETCTBYIOUIHE WM 3Haye-
insa E. Hanocs nosyuenusie 3pavenns E Ha TpaHHUBI CJOEB B TOM
Jke MaciiTade, B KaKOM MOCTpoeHa JIMHMA NaJeHHA YIPYrOoCTH BO-
AAHROTO napa, H COCAUHAS NOJy4YeHHBIe TOUKH IJABHOH KPHUBOH,

’ /

3 //
2 - /
,Z/
1
g z2a 4@ 60 . 8¢ 100
-]
J A
Puc. 66. M3orepma copb- e £
UMM BOJSIHOrO napa Gero- ”f’; £
HOM ¢ O0DBEMHLIM BECOM ‘1 102
1400 xz/m? K
10t
- 8 lere tu=-142°
siﬁ,:?gz ¢H = 55%
Puc. 67. Onpenencnse rpa- #
HUL 30HB  KOHJEHCAUHH 21 fn=1;,£3
B CILTOWIHOf JerKoBeToH- | en= 485
LIOH CcTeHe gl

HOJAYYMM JHIHI0 £ MakKcuMaJblioH BO3MOMKHOH YIPYTOCTH BOJSIHO-
ro nmapa B cteHe. Tak kax B jlaHHOM cayvae (puc. 65) auHnu e u E
ile mepeceKkaioTCs, KOHIEHCAIMH BOJISIHOrO napa B cTeHe He Oyfer.

B Tonuie cTeHBl U3MeHSETCS TaKiKe OTHOCHTEJbHAS YIPYroCTb
BOJAHOTO napa B nopax OertoHa. Ha puc. 65 nocrpoena nunus ma-
MElleHHs] OTHOCHTEJABHOH YNPYrOCTH BOASHOTO napa ¢ B cTeHe. [las
[IOCTpOeHNs 3TOH JHHHH Tlo (popmyJse (83) BHIUHCIEHBI OTHOCHTED-
(Ible YIPYFOCTH Ha rpaHHLAax CJAOeB MO 3HaueHHAM BeJHYHl e H £
B 3THX IJIOCKOCTSX. JIMHHS @ NOKA3bIBAET, YTO B CTEHE OTIIOCHUTEN:-
Hasg YOPYrocTb BOJIAHOTO mapa Xocturaer 94% u nounixaercss Kax
K BRYTpPeHHell, Tak u K HapyzHo# cropone ee. CiemoBaTe/ibHo, H
BJAXAKHOCTL OeToHa OyAeT HEOAMHAKOBOH MO TOJIINWHE CTeHbl. [lad
onpefeseHHs BJAAKHOCTH 6GeToHa B cTeHe Ha pHc. 66 npueenena
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uzorepma copOunu 6etoHa. Ha oclioBaHHH 3TOH H30TEPMBI U JHUHH

pacrpefieseHns OTHOCHTENbHOH yNpyrocTd y Ha puc. 65 nocrpoeHa
JUHUS ©p M3MEHEHHUsi BJaXKHOCTH 6eToHa B cTeHe. DTa JHHUA NoKa-
3RIBAET, YTO B TOJIIE CTEHBl BJAaXHOCTh GeToHa MOBHIIAETCA [0
3,5% mnpwu Baaxknoctn ero y BuyTpennedt nosepxsocty 2,1% m y .
HapyxHoi# nosepxuoctd 2,6% Cpennsas saaXHocTh 6eToHa B CTeHE
Byner 2,95%, uro no usorepme copbumu (puc. 66) coorBercTByeT
86% oTHOCHTeJILHOH YIPYroCTH BOASIHOrO mapa. AHaloruyHoe pac-
rnpefesieHHe BJaXKHOCTH MaTepuasa B CIVIOIIHBIX cTeHaX HabJawna-
eTcs M B AedcTBUTEJbHOCTH. CrenopaTenbuo, fawxe NPH OTCYTCTBHA
KOHJeHCcalluy BJATH B 3UMHee BpeMsl BJ4XKHOCTb MaTepHalop Or-
paXKIeHHd B pesynbTare copluuu UM BOJAAHOrO napa GyAeT NOBLI-
maTnes.

Npumep 43. PaccudTaTh BJIAMKHOCTUBIE DEXUM CTeHBI H3 JIETKOro GeToHa, TpH-
BellcHHOH B mnpHMepe 45, LpH YC/IOBHH [OBLIMEHHS OTHOCHTEJBHOH BJAAXHOCTH
BHYTPeHHero posnyxa fo 70%. Ocranbiue ycnosus octawTcs Ge3 H3MeHeHUS.

Ipu nowbleBuH OTHOCHTENLHOM BJAAXKHOCTH BHyTpPeHHero Bosnyxa no 70%
YIPYTocTb BOASIHOTC 1apa ¢ BHYTPEHHeHd CTOPOHBI OTPaXNeHus NOBLICHTCSH N0 €p ==
=10,8 mx. Tak Kak TeMnepaTypHEIE YCJOBHS OCTaAHCh 603 U3AMCHEHHS, TO H JIHHUA
MAKCHMaNbHO! YNPYrOCTH BOAAHOIO Hapa B creHe OyHeT B TOYROCTH COOTBETCTBO-
BaTb JHHWM E, nmpuBenenHofl Ha puc. 65,

I'paduueckuft pacueT BJAXKHOCTHOTO DeXHMa CTEHB! IPHBE/EH
Ha puc. 67. Tax kKax B AaHHOM cjydae JIMHHA TiaAeHHs YIPYTOCTH
BOASIHOTO Tapa B cTeHe (NYHKTHpHAs JHHHS) IepeceKkaeTcsi C JH-
HHEeH MAaKCUMaJIbHOH YIIPYroCTH, B cTeHe OyIeT KOHIEHCHPOBATHCH
BOIAAHOH map. B 3Tom ciayuae CHHMKEHHE YIIPYIOCTH BOASHOrO Tapa
B cTeHe OyleT NMPOUCXOAHT He TOJbKO BCJENCTBHE CONMPOTHBJIEHHS,
OKasbiBaeMoro crenofl aiugdy3un napa, HO U BCAEICTBHE [pollecca
KOHIEeHCalluu BOASIHOTO 1apa B CTEHe. ’

JJist NOCTPOEHAR JMHUM NANEHHS YIPYLOCTH BOASAHOTO Tapa B
CTeHEe DY KOHAeHCAallUH B Hell BJAaTH NPOBOAHM M3 TOUCK €3 H &,
COOTBETCTBYIOIIHUX YNPYLOCTSIM BOASHOTO Mapa Ha MNOBEPXHOCTHAX
CTeHDbI, NpsIMble, KacaresfbHHEe K JIMHHH MaKCHMaJlbHOH VIIPYyroctH
B toukax Ey u E; (puc. 67). Takum 06pasoM, mosyuaem JIHHHIO
exEEqey meficTBUTENBHOrO mNameHusa VIPYrocTH BOAYHOrO Mapa B
crene. Ha npamosunefinbix yuactkax atoft nunuu exE, u Esey na-
JieHHe YNPYTOCTH BOAAHOTO IMapa TMPOHCXOMHT TOJMbKO BCAEICTBHE
CONPOTHBJEHHS], 0K43bIBAEMOT0 €My COOTBETCTBYIOIIMMH YacTSIMHU
CTeHHl, T.€. 3lechb KOHAeHcauuu Biaaru Her. Ha xpusoauneitnom
yuactke EEp, coBnanamolieM ¢ JHHHEH MaKCHMaJbHON YIPYrocT
BOJAHOTO Napa, rajeHue ympyrocTH napa OPOUCXOAMUT B Pe3yJbTa-
T€ KOHAEHCAallHH ero B XHAKocTb. [ldockocTu, mapansesbubie mno-
BEPXHOCTSIM CTE€HbI Y TMPOXOAsilive uepe3 TOUKH E; u E; BHIEIMIOT
B Cepe/liHe CTEHBl «30HY KOHAEHCAUHW», B KOTOPOH H NPOUCXOLMT
KOHAEHCALUs BOASHOTO Tapal.

' [Iposenenne xacarenbHHIX K JuHAM E 5% TOCTPOEHMS AeHCTBHTCALHON Ju-
HHUY TIa€HHs yIPYTOCTH BOASIHOIO NApa BLI3BIBACTCH CREAYIOLIMMH COOGPAMCHUS-
M. ITo dopmyse (84) xomuuecTBo BOASHOro napa P, HpoXOasimero yepes 1odod
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Jdna onpenenelus KoNHYeCTBA BJIATH, KOTOPOE OYAEeT KOHILEeHCHPOBATLCH B CTe-
e, BbluACAsieM mo ¢opmyne (84) xoyiHuecTBO BOASHOrO napa, NpoXoAflero yYepes
BHYTPEHHIO CYXyl0 304y P, B KOJHUYeCTBO BONSIHOTO Iiapa, IPOXONSIIETO depes
HapyXKHYIO CYXYIO 30HY Pa. \

Jasi 1 M® crensl npH Kosbduuuente naponposnHuaeMoctd GeroHa pu==0,0145
noay4um (pue, 67):

10,8 —6,04

Pi= g 0018 =08t
3,93 — 1,65

Py = _————-—*ﬂo‘ 5 0,0145 = 0,22 e/m2.«,

Pa3HoCTh 3THX KOJHUECTB H J4acT KOJHUYeCTBO BJATH Pm,KO}mechpy}omeﬁcn
B CTeHe, T, €.

P, = Pl—— P2 =0,3—0,22=10,08 2/m?.4.
B cyTtku 3710 cocTaBuT Toabko (,08-24=1,92 2/n2,

B nanHom cayuae B cTeHe (Kak ¥ BOOOIEe B CIVIOLUHBIX OAHO-
POAHBIX OTpazKaeHHSX) KOHJEHCHpPYeTrc He3HaYHTeJLHOE KOJHYecT-
BO BJIald, KOTOpOE He MOXKeT HaMHOIO IOBLICUTH BJdXXHOCTL MaTe-
pPHAJIOB CTCHBI 110 CPaBHEHHIO C MPEAeJOM HX COPOUHOHHOTO YB.JIAK-
HEeHUA.

M3yuenue pacnpeleNeHHs BJIaXKHOCTH B HAPYXKHBIX KUPTHUYHBIX
cTeHax B 3MMHee BpeMs NOKasaJo, 4TO BJAaXKHOCTh MaTepuasa OKa-
3LIBACTCH MakKCHUMaJbHOH B cepeluHe CTeHBl U NOHHMIKAEeTcs K BHYT-
peHHeH W K HapyXHOH NMOBEPXHOCTH €¢, YTO COBMAAACT H C AAHHBI-
MU pacueta. Kpome TOro, M3BeCTHO, 4YTO BJAXKHOCTb KHUPIHYHBIX
CTell HeCKOJbKO NOBBILIAeTCS K KOHIY 3HUMEI, UTO TaKKe ABJACTCH
PesyJbLTaTOM COPOUMH M KOHIEHCAllMH BJIATH B TOJILE CTEHLL
C OOBLIIUEHHEM TEMIEPATYPHl HAPYKHOTO BO3LyXa fABJCHHE KOH-
JeHCalWY NpekpallaeTrcss M BJara, KOHIEHCHPOBABLIASCS B OrpdxK-
JeHHH, OyJeT MOCTENeHHO HCNAaPAThCA H3 HETO.

B MHOTOCNIOHHBIX OrpaXKAeHHSX BJAKHOCTHBIH DPEXKHUM 3aBHCHUT
OT NOpPAAKa PACHOJOXKEHHA CJIOCR.

UHpH pacueTax BJIAXKHOCTHOTO PEXMHMa MHOTOCJOHHBIX Orpaie-
HUM ONHMCAHHBIM METOMOM BCTPEUAETCH 3aTPyAHEHHE B HAXOKAEHIH
TOYCK KacaHus JUHHYA e W E, Tak Kak NpH 3TOM MEXAY TOUKOH Ka- .
CaHHfl U TOYKOH €p JIMHHSA MaJCHHsA YIPYTOCTH BOASHOTO mHapa Mo-
AKeT OKasaTbcs Jomauoi. IlosToMy B Takux cayuasix a7s rpaduye-

CJI0i1 OMHOPOAHOTO OTPaXKJAEeHHS, NPONOPLHOHAILHO PA3HOCTH ynpyrocTefl mapa Ha
€ro MOBePXHOCTAX H 06pAaTHO NpONOPUHOHANBLHO €r0 TOMUHHE, T.e, BeJudiHa P
NPONOPIHOHAAbHA TAaHTeHCY YIVIa HakK/JOHA JHHHW € K TOopH3oHTaau, Echu nono-
KHUTb, U4TO NaJeKHe YNPYrocTH BOAAHONO mapa B CreHe OyJeT HATH IO JHHHH
esaE \Egben, T. . 30Ha KOHIeHcawuH GyleT JeXKaTb MeXIy TOYKaMH @ # b, CooT-
BETCTBYIOIHMY IlePeceqedtto NMYHKTHPHOH JMUNHH ¢ MuuHell E, To Ipu 3TOM moJy-
4MM, YTO K TOuKe g OyneT cJeBa NPHTeKAaTb MEHBILEE KOJHYECTBO Mapa, YeM yXo-
JUTh BNpaBo (MeHbIUUH YKJIOH JIHHHH €0 TPOTHB YKJOHA JUHHH E B Touke a).
310 Guiia OB BO3MOXKHO TOJBKO MPH YCJIOBHHM, UTO B IJIOCKOCTH @ eCTh BHYTPeHHHe
HCTOUHUKH IAPOBBLIZEJCHUS, Uero B AeACTBHTENBHOCTH HeT, To XKe camoe 6blI0O Obl
M B TOuKe b. Yc10BHEM DaBEHCTBA KOJHMUYECTp MMapa, NPHTEKAWOIIET0 K IPaHMIE 30-

Hbl KOHJEeHCallMH H OTAaBaeMoro eH, OyIeT TOJABKC Kacauwe JuHHH epE; u au-
Huu E.
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CKOro pacueTa orpazjeHHe BbluepunBaercs B Maciurabe CONpPOTHB-
JeHHN MapoIpPOHUIAHHUIO €r0 CJ0€B (aHAJOrHYHO pacyeTy H3MeHeHHsd
TeMIIePaTypPbl B OTPAXKAEHHH, H3J0XKEHHOMY B 4YacTH I) H TOUKH &g
U €, COENHHAIOTCS NPSIMOH JIMHHEH, a IIpU lepeceyeHUH JHHHU exen
¢ JuHuedl £ U3 3THX ToYeK IIPOBOAATCS TIPSIMEIE, KacaTeJbHble K JHU-
unu E.

Hpamep 44. Kuprnnunag crena TOALLHHOR B | KUPNHY yTemvieHa ¢ BHyTpeHHel
CTopoHu! cJioeM ueMmentHOoro GuOponuta o6bemHbiM Becom 350 xe/u* TtommmnoR
75 ms. [lopepxnocTh GuOpoAUTa OWITYKATypeHa H3BECTKOBO-NECYaHBIM pacTBo-
poM rtommuuofil 20 su. Hapymuag momepxXxHOCTh CTeHHl OIUTYKATypeHa CJIOMHBIM
pacTBOpPOM TOAIUMHONE 15 mm. Clenarh pacueT Ha KOHACHCAUMIO B Heil BJIArH mpH
TeMIepaTypax U B/AaXHOCTAX BO3JYXa:

BHYTpPEHHero f,=18°, ¢p==00 %, e3=9,29 um pm. cm.;
HAPYAKHOTO Li—=—15%, @u=80 Y%, e4=I > %,

KosduuuenTsl naponpoHAlaeMOCTH MaTepHaNoB CTelbl (CM. NMpHIoXKeHHe f):
K¥pnuunoh kKaagxkn wu==0,014; o¢ubposura n=0,035, H3BECTKOBON INTYKATypKH
w=0,016; wrykarypky CcJoXuBIM pacrsopoM p==0,013 &/x-4-ms pr. CT.

ConpoTHBJeHH"e Ternaonepesaye CTEHB! |

0,02 0,075 0,26 0,015
Ry,= 0,133 —+ 0,00 =1,165.
° o7 o T o7 T T 0%

ConpoTHBACHHS NAPONPOUHILAHHIO C10€B CTeHb! (6e3 yueTa COMPOTHBJCHHH

BJIArooOMeny):

M3BecTkoBan mrykarypka 20 wn Ry ==0,02:0,016=125

Uementyuift pucdponut 75 ma Ry3=0,075:0,035=2,15
Kupnuunaa kragka 250 s Ry3=0,25:0014=1785
Hapyxuaa wrykarypka 15 su Ry4y==0,015:0,013=1,15

ConpoTHBJASHHE BCel CTEHDI Ron==224

Ha puc. 68 crena sbruepueila B MacuitTade CONPOTHBACHHH MAPONPOHHLAHMIO,
H 1ia HeH HaileceHa TeMuepaTypHAasl JUHUS T ¥ NOCTPOEHHAS KO Hell AMHUA Makcu-
MaapHOIl ynpyroctu Bojxsiuoro napa E.

[Ipsamag, coepunsioias TOUKH €y H Cx (NYHKTUPHAS JIMHHA), [epeceKaeTcs
¢ JHHMell MakKCHMaJbHOIl ynpyroctu BOJsIHOro mnapa £, cilefoBaTenLHo, B CTeHe
OyieT xouIeHcauHs BOAfIHOro mapa. Jasa mocTpoenHs: ACHCTBHTENbHOH JIMHHH II4-
AeHNI ynpyrocTH BOASIHOrO Tapa [pH KOHAEHCAIMH BJArH B CTEHE INPOBORHUM
I3 TOYeK ey M €y KacarteJbhble npsMole K JuHud F. Jlexamas mexXay ToOuKaMu
KacaHKsa «30HA KOH/EHCALMH» HMeeT B JaHHOM ciyyae ToamuHy 80 ma, OcnosHOe
KO THYecTBO KoujeHcara Oyner oOPasoBLIBATBCS B IVIOCKOCTH TNMPHMBIKAHHS PHEPO-
JOTQ K KHPIHYHOIL CTeHe, T/ie AHIHA e uMeeT peskyHl nepesom. B soue kouneuca-
UMM, PACHONOMKEHIIOH B KUPNUUYHON CTeHe, ByaeT KOICHCHPOBATLCA He3HAUUTENbITOe
KO/IHUEeCTBO BOJSHOTO Mapa.

KoauyecTBo BOASHOrO {1apa, Nocrynalpluero K 30He KOHJeICallMu

e, — 3,6 9,29 —3,6
P = = = 1,68 2/m?.4.
R -+ Rps 1,26+ 2,16 '

KoanuecTBO BOJASIHOrO 1apa, yXONsHIEro H3 CTeHbl OT NPABOH T'PAHHULI 30HBI
KOHIECHCAIHH,

p 2,7 — 1
2T 12,25 4+1,15

KoanyecTBo niapa, KOHAeHCHpyKLlerocs B crele, Pj—P,=1,68—0,13=
=155 e/m%-4, 1. e. B nanpo#l creHe OyleT KOHIeHCHpOBaThes mapa B 19 pas Gonb-

= 0,13 e/m?.u.
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e, YeM B CRJIOWHON GeToHHONR cTeme (cm. npuMep 46) npu Ooabwiefi BIaXKHOCTH
BIyTPEHHETO BO3MYXa.

B Teuenne Mecqlla B paccMaTpPHBAGMOH CTeHe CKOHACHCHUDYeTCA BJarH:

1,565.24.30
0= ———— = 1,12 kec/u2.
7 7 1000

Ecan yCa0BHO NPMHATDL, YTo B uOpoanTe B6yler KOHIEHCHPOBATLCS NO.J0BHHA

pcero KoJHuecTBa KonjaeHcara, t.e. 0,56 kec/cm?, n yBIQXHHT Ol OIHY TPETh TOA-
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g5 o 5 131136
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) 560 1 P25 e i 4__,:4!0
ol 25 M/ L 128f 1785 X il
RQH‘?E&,‘# a . Rﬂﬂ- 22,4
Puc. 68, Konaencaiuus BJard p cre- Puc. 69. CxeMa BJaXHOCTHOTG pPemil-
He, yTeIJIEHHOH ¢ BHYTpeHHEH CTOPOHBI Ma CTeHbl, YTeIJIeHHOH ¢ HapyXHol
!/ — IUTyxaTYpKa H3BEeCTKOBas; 2 — 1[GMEHT- CTOPOHLL

Rl GuBponHT, 8 — KHDRHYHAA  KAAJKa;

I — BHYTpeHMsIA IUTYKaTvpKa; 22— RUPHHYHAA
4 — WITYKaTYPKa CJIOKHBIM PacTBOPOM

Kaagka: 3 — QUOPONHT; 4 -- HapyxKdas UTYy-
KaTypKa

wunbl hHOPOJIHTa, TIPHACralOYIO K KEpNHUHOi crene, nMewomyo sec 0,025-350=
=875 xec/M®, To Becopas BIaXKHOCTb GubpPOSUTA B 5TOH YACTH NOBBICHTCH HA:

0,56

Aoy, = —— 100 = 6,49

8,75
B pesyabrare nosbllleHHd BaaxuocTH ¢(uGposuTa OyAeT MOBHILATLCA If era
K03 dHyMeHT TenJONpOBOJAHOCTH, 2 Y CTCHBl YMEHbWIATLCA ee CONpPOTHBIZHIR
renyionepenade. Uem Goabie Gy/eT pasHHlla B TemIONPOBOLHOCTH H NMAapolpOHHiiae:

MOCTH MAaTepHANOB TAKOH CTCHBbI, TeM HHTeHCHBHee OyjleT KOHACHCHPOBATLCA B Hell
Baara,

Ha6monenus, nposejlctdble B ONBITHOM JOME co CTCHAMH B | Kupnu4, yTeilieH-
IIiMH C BHYTPeHHeH cTopoHH (uGposHTOM, oOHAPYKHIL GOJbIIOE KOIHYECTBO KOH-
JeHCALHOHHON BJIarH B BHJe C0A HaJedH Ha FPaHALe Mexny (GuOpoJuToM H KUp-
IIHYHOII CTeHOH. ITO BIOJHe MOATBEpKAAeT MoJydyeHHLle pe3yabTaTihl pacdeTa,

Ha puc. 69 noxaszana cxema BJaXHOCTHOTO PpeXHMa CTeld,
yTenaennod GubpodauTomM ¢ HapyxHo# cTopoHbl. OTCyTCTBUE Tepe-
CeYeHHs JHHHUH e W £ TNoKasbiBaeT, YTO B 3TOM CJydade KOHJIEHCA-
LUK BJard B creHe Her. Cre0BaTe/bHO, BIAXKHOCTHBIM PEyKHM Ta-
KOH cTeHbl OyJeT JYUYIUHM, U¢M jJake B CIVIOIIHBIX CT€HAX, B KOTO-
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PHIX IPH TeX XKe YCJAOBUAX HalGaI0faercsl KOHIeHCAalus BJaru, npas-
Ha, HeauayuTeJabHas. Dosaee GnaronpusTHa 3Ta CTeHa H B OTHOIIE-
HuH copbuuu mapa, TAk XKak Ha rpanune GHOpoOaIMTA M KHPNHYHOH
CTEeHBI B 3TOM C/Jydae OTHOCHTENbHAs YNDPYroCTh BOASHOTO mapa
cocTaBUT TOJAbKO 39%.

Ha BraxHOCTHBII peKUM HapYKHBIX OrpamKjaeHHH OOJbILOE BJHU-
siHde OKa3blBaeT MOPSIIOK pPACIOJNOMKeHHs cjioeB B HHX. [lasa obec-
NedeHus OrpamjeHHs OT KOHACHCAllMH B HEM BJATH Heuoéxommo
MaJioNapONnpOHUIlaeMble CJIOH pacnoJarath y BHYTPeHHEH IOBEpX-
HOCTH OTPa)KICHHS, @ MaJOTelJONpPOBOAHBIE Gojee MaponpOHHILae-
MBI€ CJOH—Y HapPYKHOH €eroc MOBEePXHOCTH. Takoe pacnosoxenue
CJ10eB, KPOME TOrO, IOBBIIAET H TEMJIOYCTOHYUBOCTb OrpazxKIeHHd.

Kaxk noxkasbiBaloT IpUBeJeHHBIE IPHMEpPHI, KOJUYECTBO BJArH,
KOHJEeHCHpPYIOLIEelica B OrpPaxkKJeHHH, 3aBHCHT OT €ro KOHCTPYKIIHH
H TeMJIOTeXHHYECKHX CBOICTB MarepuaJsoB. Kpome Toro, 60JbLIOe
BJAHSIHAE OKAa3bIBAIOT TEMIIEPaTypa H BJAAXKHOCTb BHYTPEHHETO W Ha-
py:kHOro Bosayxa. C MOBLIIUCHHEM BJAMKHOCTH BHYTPEHHEIO BO3MY-
Xa pe3Ko BO3pacTaeT KOJHYECTBO KOHAEHCaTa B OrpaxiaeHud. Tewm-
nepaTypa BHYTPEHHEro BO3AyXa HMeeT JABOSKOE BJHUAHHE: NpH CO-
XpaHeHuu MOCTOsiHHOM OTHOCHTEJNbHOH BJAXKHOCTH BO3AyXa KoJHUe-
CTBO KOHAEHCATa BO3pAaCTaeT IIPH NOBLILICHHH TEeMIEPAaTYPH BO3AY-
Xa, TaK Kax IIpM 3TOM Bo3pacraerT ero alcoJI0THAs BJaKHOCTb,
NpH IOCTOSIHHOH afCOMIOTHON BAAYKHOCTH BO3AyXa C IOBLIINICHHEM
ero TeMIlepaTyphl KOJHYECTBO KOHIeHCaTa yMeHbuiaercs. C IOHH-
JKenneM TeMilepaTypbl HAapy»KHOTO BO3JAyXa KOJHUECTBO KOHAEHCA-
Ta B OrpaXAeHHHM ypejuduBaercsi. OTHOCHTENIbHasT BJAAXKHOCTbL Ha-
PY:KHOTO BO3AyXa B 3WMIee BPCMS BJHUAHHS HA BJAAMHOCTHBIA pe-
UM OTpaKIAEHUS IOUTH He OKa3blBAaeT BBHAY MaJbiX 3HAYEHHUH
MaKCHMAaJbHBIX YIPYrocTedl BOAsIHOro napa £ nmpu HH3KHX TeMiepa-
TYpax BO3Jdyxa.

Ilpouecchi cop6uuu ¥ KOHAEHCAlHH Napa OOYCJOBAMBAIOT HO-
BBIIIEHHYIO BJAXKHOCTHL MaTepuatoB B HapYXKHBIX OrpaxAeHHsIx
OTanJiBaeMblX 3JaHUH — TAK Ha3biBaeMVyl0 HOPMaJbHYIO BJaaXK-
HOCTB, 3HAYEHHUH KOTOPOH AJ5 HEKOTOPHIX MaTepHasioR NPHBedcHDI
B taba. 1. OdeBHAHO, UTO BeJHUHHA HOPMAJbHOH BAAYKHOCTH Ma-
Tepyuaja 3aBUCUT He TOJABLKO OT ero (PU3HYeCKHX CBOMCTR, HO TaKKe
OT KOHCTPYKUHH OTrpasKJeHus, pacrnoJOoXeHus B HeM MarepHaja
1 TeMIIePaTypHO-BJAAKIOCTHEIX YCJAOBUH BHYTPEHHETO B HaPYXKHOTO
posayxa. Cuaenosate]bHO, NpUBefelHble B Taba. | 3HaueHus HOP-
MaJbHOH BJAXKHOCTH MaTePHAJIOB SBJAFIOTCH HEKOTOPLIMH CpelHU-
MH 3HAQYEHUAMH C BO3MOXKHBIMH OTK/JIOHEHUSIMH B OTHEAbHLIX CAV-
uasgx. PacyeTr BJAaXKHOCTHOIO peKHMMa OrpaxKIeHHH nossoJger GoJe
TOUHO ONPEACJATh HOPMAaJbHYIO BJAAMHOCTL IAJIA KaxI0TO 4aCTHOTO
clyuasi H y:Ke [I0C/Je 3TOTO BHOCHTL NONPABKH K 3HAYEHHAM K0zd-
(PULIHEeHTOB TENJONPOBOAHOCTH MATEPHAJOB IJA YTOUHEHHS TeIJIo-
TEXHHYECKHX PaCUYETOB.

ManoxeHyblli MeTOJ, paciera BJAAaKHOCTHOIO pexKUMa HAPYMKHBIX
Orpa’kJICHUH JaeT BO3MOXKHOCTb PAaCCYUTATh H CKOPOCTh MOCJAEAYIO-
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HETO TIPOCHIXAHHS OTpa)KAeHHs IOCJe MpeKpalleHHs KOHAeHCAIlHH
B HeM BOASHOrO lapa, a UMEHHO — I[P MOBLILIEHHH TEMIIEpaTyphl
apyxHoro posayxa. IIpH 3TOM B mpellenlax 30HBI KOHAeHCALHH
NPUHUMAEM YNPYroCTb BOASIHOTO Mapa PaBHOM MaKcHMaJjbHOl Ey,
COOTBETCTBYIOLIEH TEeMNepaType B 3TOH 30HE, HE3aBHCHMO OT BeJll-
UM YIPYrOCTEH BONSIHOTO liapa BHYTPEHHETO H HAPYXKHOT'O BO3MLY-
xa. 3areM no Qopmysae (84) ompenensiem BeJdHYHHBI Py u P,. [lpu
5TOM, €CJH ey OyIeT 6ogabwe Ey, Ho P, 6yner menble P,, Bhichixa-
e OyIeT uATH TOJbKO IO HaNpaBJECHHIO K HAPYKHOH IOBEPXHOCTH
OTpa’KIeHHs U KOJHYeCTBO BJarH, yianseMol ¢ 1 m2 orpaxaeHus
Bl u, 6YﬂeT: Porienix=Ps—P,.

Ecau ey<E>>ey, TO Npolece BbICBIXaHHA GYIeT HATH B OGOHX
nHanpaBJaeHHsaX U Pyyepx= L1+ Po. _

Takum ofpa3omM MOKHO ONpeleJUTh Bpemf, TpebyeMoe Ijsl yaa-
TeHHA H3 OrpaxJeHUS BJIATH, CKOHAECHCHPOBAHHOH B HEM B TCUCHHE
3UMHETO 1epHoja, Henas IOJHOE KOJHYeCTBO BJiard, CKOHIEHCHPO-
BAHHOM 3a MNEpHOJ KOHAEHCAIIHH, HA BEAUYUHY Prreprx-

pumep 45, PaccudraTh CKOpOCTh yAajeHHs BJArd B JieTHee BPeMS M3 CTEHBI,
TpPUBELEHHON B mnpuMepe 44, uMewmeH yreleHve (GUOPOIMTOM HA BHYTPEHHEIl
CTOpOHE.

[IpuMeM aas1 JeTHEro BpeMeHH CJCAYIOIIHe 3HAYCHHA TEMINepPATyp M BJIAKHO-
cCTeill BO3AYXa:

BHYTpPeHHETO 1,=20°, @y=70 % n. ey=12,3 mm pm. cm.;
HapyXHOTO t=18°  @,=73 % un e;=11,3 »

Jna onpenmenenvs no ¢gopMmyje (28) TeMnepaTyp B IJIOCKOCTH IpHJAEraHHs
¢$ubponuTa K KUPpNUYHOH CTeHe UMeeM:

0,02 0,075
=0, = 0,739.
Ry + Ry + Ry = 0,133 + 0.7 -+ 0.13
IIpn sTOM
20— 18
Ty = 20— ————— 0,739 =18,7°,

1,166

YeMy COOTBETCTBYET MaKCHMallbHasl YIpyrocTh BoastHoro napa Es;==16,17 sm pT. CT.

Jlpyrast noBepXHOCTb 30HBlI KOHIeHCAUuH (cM, puc. 68) OTCTOHT OT BHYTpEH-
Heil MOBepXHOCTH KHPIHYHOH credbl Ha 80 M, cieJoBaTeNbHO, TEPMHYECKOe COIIPO-
THUBJEeHNe 30HH KOHAEHCAINH

R,—=—=0,114
®770,7

H TeMIepatypa 5Toil MOBepXHOCTH 1o hopmyae (28)
2
T = 20 — et (0,739 4-0,114) = 18,5° u Ex = 15,97.

Tak kak E3>>eyp, BLICHIXaHHe OyjAeT MATH B 00OHX HalpaB/eHHAX.
KoauyecTBo BJard, yaansgeMoll B CTOPOHY NOMECILCHHS,

16,17 — 12,3
17 1,2542,15
KonnuecTBO BJATH, ylansgeMOll 110 HanpaBJeHHIO K HApY:KHOH CTOpOHE:

15,97 — 11,3
= =0,35 2uq;
2= 12,25+ 1,15 o/ n

= 1,14 g/mu?-4. -
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’

Pl =Pr4 Py== 1,14} 0,35 = 1,49 2/u2-4.

Ilo Mepe yjaneHHst BJarM H3 cTeHbl OyIeT COKPAL[ATbCs 30HA, B KOTOPOf
BJIaAHOCTD MaTepHa/na Belille [pefesaa COPOUHOHHOTO YBAAMKHEHHS, U I10J KOHell

ofpaTiTcd B MJOCKOCThL ha rpaHuile KUpRxuuofl Knaikd u dubpoaura. Has sroro
MOMCHTE NOJYUHM:

16,17 — 11,3
r):_'

217,85 1,15

= 0,26 2/u%-u; P;blcmx =1,144-0,26=1,4 a/m2.u4

%

Cpedsee K0aH4eCTDO BAArH, yAaasieMOl M3 CTeHb! 3a JeTHHH NepHox:

1,494 1.4
9

1,44-24.30 .
W = 1,03 xec/x? uro MeHbUIE 3HMHETO MeCfy-

anc BIX

= 1,44 2/mu2-u4

HJH B Te4YeHHe Mecslla

HOro KonpeHcara.

Meton pacuera BJIAXHOCTHOrO peKHMA [0 CTAUMOHAPHBIM YCJIO-
BUAM fABJAAETCH OPUEHTHPOBOUHBIM U He OTpaykKaeT AeHCTBUTENbHOH
KapTHHBI M3MEHEHHSI BJIAXKHOCTH MAaTepHAaJa B OFPaxKAEeHHH BCJaeI-
CTBUE TOIO, 4TO Mponecchl Auppy3uH BOAAHOIO mnapa NpPOTEKaioT
meaaedto. [lostomy, ecnin moe pacuery nogayuaercs, 4YTO B OTpaxm/ie-
HHM TIPOHCXOAUT KOHAEHCAaUus l1apa, TO 3TO ellle He 3HAYHT, YTO
B NeHCTBUTENBHOCTH OHa 00s3aTenbHo OyjaeT, oCcOOeHHO B Orpax-
HEHUSIX MACCHBHHYX, TaK KakK [Jsi HacTyNJAeHUS KOHAeHcauuy napa
Tpefyerca HEeKOTOpOe KONHUECTBO BpeMeHH. YeM MeHee MacCHBHBIM
Oyner orpaxkjaenHe, TeM Oosee pesynabTathl pacyera 6yayr npubaH-
XKaThCsl K AeHCTBUTENbHOCTH. [lJisi mosiyyenus AeliCTBHTeJbHOf Kap-
THHB! BJAAXKHOCTHOrO pexuMa orpaxIeHuss HeoOXOAHUMO AesaTh pac-
YyeT HO HECTALHOHAPHBIM YCJAOBHAM, METOA KOTOPOTO H3J0XKeH JaJee.

Onnako pacyer BJAAXKHOCTHOTO PeXHMa IO CTAaLHOHADHBIM yCJ0-
BIAM ABJASETCH HPOCTBIM H MOXKeT AATb JOCTATOYHO TOUYHBIH OTBET
Ha [Ba CJelyWHuX Boupoca: : ,

1) Oyner su rapanTHpOBAaHO Orpa)kAeHHe OT KOHIEHCALMU BJa-
ra? Ecau 1no pacuery KOHAeHCALHH BJIArd B OTPajkJe€HHH He LOJK-
0 OHITb, TO OHO AEHCTBHTENBHO OYNeT rapaHTHPOBAHO OT KOHJIEeH-
Canuy;

2) kaxoB Oyner ronosoil GasnaHc Bjaaru B orpaxiaennu? [lenas
PacyeThl BJAKHOCTHOIO peKHMa OrpaKAeHHs [ TOAOBOTO MepHO-
A8 TOMECAYHO MK NO YeThIpeM NepHOAAM rojia (oceHb, 3MMad, BecHa,
JI€T0), MOXKHO YCTaHOBHTL TOJ0BOi 0aJaHC Bjald B Orpax/IeHuH,
T. €. BBISICHHTb, IIPOHCXOJHUT JIH B OI'PaykKJIelHHH CHCTEMATHUECKOe Ha-
KomJienie BJACH HJM BJara, KOHZEHCHPOBAHHAS B 3HMHHE NEpHO,
ycrneBaeT HCMAPHTLCA M3 OIPam/ICHHsI B TEYeHHe JIETHEro MepHoA.
Taxkum 006pasoM, MOXKHO YCTAHOBHTL, GYAET JH OrpaskIeHUE C Teue-
HHEM BPEMEHH YBJIaXKHATHCA HJIH NOCTENEHHO HPOCHIXATh.

Bee ApyrHe BOMPOCHI, CBA3aHHBLIE C BJAAXKHOCTHBIM PEXHMOM
OTpaxJeHHH, LOTKHbI PEIIATLCA HA OCHOBAHHH PACYETOB 10 HECTa-
IIHOHAPHBIM YCJI0BHAM INPPY3HH BOJYHOrO napa.
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3. PACYET BIAJYXHOCTHOIO PEXMMA
e HECTALMOHAPHLIX YCHOBHMAX AMDDY3IHHM BOASHOIO [IIAPA

V30K eHHBIH pacueT BJa:KHOCTHOTO pekuMa OorpaxKAeHHUH B CTa-
HOHAPHBIX YCJAOBHAX AHMQY3HH BOASHOIO N1apa He YUHMTLIBAET H3-
AleHEHHs1 BJIaXKHOCTH MaTepHa/oB B OrpaK/JACHHH BO BpEMeEHH, a TaK-
/Ke BJHAHHST HAYaJbHOH BJAXKHOCTH MaTepHaJOB Ha BJNAKHOCTHBIN
pexknm orpaxjaenus. Ilposegennvle naGopatopHble HCCIEI0BAHMA
1 HATypHbie HAOMIOJCHNS, a8 TaKXKe NPaKTHKA SKCIIyaTauuy 34aHuH
[I0Ka3aJH, 4T0 AeHCTBHTE/AbHble YC/JAOBUS AHG(Y3HH BOASHOTO Hapa
B Hapy:KHDLIX OTPAXKAEHHUSIX CHJILHO OTJIHUAIOTCS OT CTAHHOHAPHBIX,
17151 JOCTHIKCHHS KOTOPLIX TpeOyeTcsl BecbMa NPOLOJKUTENbHOE Bpe-
Ms. B yactnoct, 3THM 00BbACHAETCH TOT QAKT, YTO NPH MPUMEHEHNH
CUeHb CYXOro Jieca B OecuepiauHbiX [MOKPHITHAX Maxe BJaMKHLIX He-
XOB He OBLIO KOHIEHCAUHH BOLSIHOTO Napa, B TO BpeMA Kak pacuer
1i0 CTAUHOHAPHLIM YCJIOBHAM IaBas B HUX o0pa3oBaHue KOHJeHcaTa,
Hanuunue B NOKPLITHH CYXOTO Jieca ¢ MajiblM Ko3¢QHIHeHTOM mapo-
IpOHHLIAEMOCTH TpeGoBalo 3HAUYUTEJABLHOTO BpeMEeHH AJsa NpHobpe-
TCHHS J€PeBOM BJaKHOCTH, COOTBETCTBYIOIEH CTallMOHAPHLIM VC-
JOBHSIM, TAK KaK 3Ta Bjara MorJja NPOHHKHYTH TOJbKO U3 BHYTPeH-
HeTO BO3AyXa B peadyabraTe AHGPY3uH, 3aMelJeHHON BCIEICTBIie
MaJOf BEJIHYMHB KO3((HUNCHTA NapONPOHULAEMOCTH IPEBECHHDI.
SUMHHA HepHOa OblN A 3TOrO HeAOCTATOYHBIM, a JeTOM INPOHCXO-
JIN710 HHTEHCHBHOE IIPOChIXaHHe AepeBa NOM AEHCTBHEM COJHEUHO!
pafiuauui. Takum o6pa3zom, pacueT BJAAXKHOCTHOTO peXumMa IO CTa-
I'MOHAPHLIM YCJOBHAM AaBaJl CJAUIIKOM O0JBbIION 3amac HaleXHOCTH,
B CBSI3H ¢ ueM HeKOTOpLle H3 KOHCTPYKLHMH, KOTOpble B JAeHCTBHTEIb-
HBbIX YCJIOBHSIX MOIJIH HMETb BIOJHe OJaronpHsITHBLIH BJIAXHOCTHDBIH
pexKuM, 6pakoBaNuCh.

PacnpocTpansisi aHANOTHIO MEXY TCIJIONPOBOLHOCTLIO H AUDDy-
3Wedl ¥ Ha HecTallHOHApHBle YCJOBHS, MONYYHM AAs ZHDPY3HH BO-
ISIHOTO Tapa uepe3 IJIOCKYIO CTeHY caenyioliee JuddepeHna bHOe
ypAaBHelHe, aHaJoTHYHOe AH((epeHINaabHOMY ypaBHeHHuo (1) ren-
JIOHPOBO/IHOCTH!

de o 0% ’ (90)

0z v Ox?
r7ie e — YIpYrocTh BOASSHOTO Mapa B MM. pT. CT.; | — KO3 PuIHSHT
MaporpoOHHIIACMOCTH MaTepHana B e/M-4-mm pT. cT.; &£ — yleabHas
TapoeMKOCTL MaTepuaaa B e/k2-Mm pT. CT., T. €. KOJHYeCTBO BOjS-
110ro 1apa B &, KOTOpoe HeOGXOAHMO [JIs MOBLIILIEHHs YIPYTroCTH BO-
asHoro napa s | ke marepuana ua 1 sux pr. cr.

Beauunna £ He fBAsieTCs NMOCTOSHHOHW s JAHHOrO MaTepHa.a,
a 3HAUUTEAbHO H3MeHseTcs ¢ H3MeHeHHeM ero Temmeparypnl. Ha-
upHMep, ANg Kepesa npu Temmneparype +20° C no uzorepme cepd-
nuu (pHc. 64, a TakKe 10 mpuiaIokenuio 4) uveenm caexyoutee. Ilpu
NMOBLILIEHHH OTHOCHTEILHO YIpyrocTd pojsinoro napa ¢ 60 no 70%
BAAKHOCTL JepeBa YBeJHUHBAETCsl Ha 13—10,9=2,1%, 1. e. 1 we
ApeBecHdbl npuobGperaer 21 e Bnarw. B 3aBHCHMOCTH OT TeMIepa-
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TYpPbl 3TO OyAeT COOTBETCTBOBATH CJAeVIOIUHM 3HAYCHHAM YIEJLHOH
[apoeNKOCTH fepeBa, IpHBeleHHbIM B TabJ1. 23.
Tabaunua 23

3aBHCHMOCTh YAEALHOH NAPOEMKOCTH AepeBa OT TeMNepaTypsl

Tewmepgrypo | Maemansuon yupycoers | W05 08B et p e
—20 17,54 1,75 21:1,75=12
0 4,58 0,46 21:0,46=46
—20 0,77 0,08 21:0,08=262

Taba. 23 nokasniBaer, 4To HpU H3MeHeHHH TemmepaTtypel ot +20
no —20° C ynenbHas mapoeMKOCTb JepeBa u3MeHuaach B 22 pasa.

a5 ydera 3TOM 3aBUCHMOCTH BBEIEM HOBOE IOHATHE «OTHOCH-
TeJbHAA MapOeMKOCTb» &y B e/Ke, IOHUMAs TIOA 3THM KOJHUECTBO
BJard B rpaMmax, HeoOXonuMoe [AJf IIOBBIIIEHHS OTHOCHTEJNbHOH
YyIPYrocTH BOASIHOTO napa B | ke matepuana ot 0 mo 100%.

BenavyHHa OTHOCHTENBbHOH IMAapOEeMKOCTH MaTepHasna onpenesser-
C O ero H3orepMe copOuHH. Tak Kax H30TepMBl COPGUHH BOARKHOTO
napa CTPOUTEJNbHBIMH MATEePHANAMU SBJSIOTCS KPHBBIMH JHHHAMH,
TO B Npefenax OTAENAbHBIX YUAaCTKOB H30TepMbl OTHOCHTEJbHbIE NMa-
POEMKOCTH MarepHaJja OyayTt pasauuHbiMH, [Hdas HeBoabuioro or-
pe3Kka M30TEepMbl CPEIHSS BejHUMHA OTHOCHTENLHON NapoeMKOCTH
MarepuaJna onpeneasercs no gopmyne

By cp = —2—L 1000%, (91)
Pe— Py
roe o) ¥ 0g — HaHMeHblIad ¥ HauGOJbUIAS BECOBLIE BJAXKHOCTH Ma-
TepHaJa Ha JAHHOM OTpe3ke H30TepMBl B U; ¢ U @2 — COOTBETCT-
BYIOLIHE 3THM BJaXKHOCTAM OTHOCHTEJbHEIE YIIPYTOCTH BOASIHOTO Iia-
pas % (mo usorepme copOIuM).

Gopmyna (91) u Bux H30TEepM COpOUMU MOKA3LIBAIOT, 9TQ OTHO-
CHTeIbHAf MapOoeMKOCTh MarepuHana fABJAACTCH BeJUYHHOH IepeMeH-
HOH, 3aBHCALIEH OT OTHOCHTEJBLHOH YIPYTOCTH BOASIHOTO fapa B IO-
pax MarepHana. [ToatroMy B pacdyerax BJAAKHOCTHOTO pPeXHMa Heob-
XOJHMO YYHTLIBATL 3Ty 3aBUCHMOCTD.

@opmyaa (91) noxaswiBaer, uTO AAS ONpeleJeHHOTO 3HAUYEHHS
OTHOCHTEJIBHOH YUPYTOCTH BOASIHOTO NApa BEJHYHHA OTHOCHTEJALHOH
IapoeMKOCTH MaTepuana 6yner:

dw
T — O
g = - 1000, (91a)

* Muoxureas 1000 B dopmyne (91) nosyuen ciaemymoumM o6pasoM. 1% se-
COBOY BJAAXHOCTH Marteprana cooTBetcTsyer 10 2 Biarn ua | ke marepuana. Oas
nepeBoxa OTHOCHTEJBHBIX YNPYTOCTEH H3 IIPOUEHTOB B JOJH eIHHHUBI HYXKHO HX

YMHOXHTL Ha 0,1%1. IMofcrapnsg monydeHHHe cooTHoWweHns B dopMyny (91), 6y-

2 » ——— = 1000.
IeM MMeThb 0.01
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CrefoBaTte/bHO, OTHOCHTENLHAS NAPOEMKOCTh MaTepHasia sIBJS-
eTcsl NepBOH MPOH3BOJHOH H30TE€PMBI COPOLUHUH IO OTHOCUTEJLHOH
YIPVIOCTH BOAsIHOTO Mapa. Takum o6GpasoM, mo H30oTepMe COpOIHH
Marepualda MOMXHO MOJYYUTb 3aBHCHUMOCTL &y OT ¢. Ecau H3BecTHO
ypaBHeHHe H30TepMbl COPOIMH MaTepHaJa, TO 3aBHCHMOCTL &y OT ¢
MosKeT ObIThb OllpefeieHa aHaduTHyeckH. EC/aU ypaBHEHHe H30TepMbl
copOIIMH HEHU3BECTHO, TO KPHUBAs 3aBHCHMOCTH §o OT ¢ MOXKET OHITb
jlolvdeHa rpaguueckd. JHag 3Toro K KpuBOH H30TepMBI COPOIHH
B pAjJle TOYEK, COOTBETCTBYIOLINX PA3JHYHBIM 3HAUCHHSAM p, HPOBO-
AAT KacaTeJbHble H TI0 HHM ONpPEAeasiOT COOTBETCTBYIOIIHe 3HAaye-
HHs &o Ha ocHoBaHuu dopmyant (91a), a 3aTeM 1o NOJYYEHHLIM Be-
JHYUHAM Eg CTPOAT rpaduk 3aBUCHMOCTH &y OT .

Mexay BesqHuHHAMHU § U &y OYAET CAeAYIONIad 3aBHCUMOCTDL: =
=Eo/E, rne E — MakcuMaJibHas yOpyroctb BOAAHOIO mapa, COOTBET-
CTBYIOLLIAsl TeMneparype £. |

[Tpu BBemeHnu BenH4uHbl £y Auddepedunanbuoe ypasuenue (90)
NpUMeT BHA:

0%

de W
e 02

Pemenne ypasHeHust (92) B ofuieM Bujle SIBJSETCS Ype3Bbluaii-
HO CJOXKHOH 3ajayed, MO3TOMY AJs1 IIPaKTHUeCKHX PAacueToB Ipej-
CTaBHM €ro B KOHEYHBIX PAa3HOCTSX:

fe _ B p A (92a)
AZ  Eey LA

Kpowme Toro, npumem, 4T0 paclpefeietie TeMIEepaTyphl B Orpax-
IeHHH NOCTOAHHO no BpeMmeHH. [TocienHee npeamoso:KeHHe OCHOBA-
HO Ha TOM, UTO CTAalMOHAPHLIC YCJOBHS TEIJONEpeJauyd HacTymaioT
BO MHOI0 pas ObicTpee, UeM Te »Ke YCJIOBHS Ajsl Auddy3nu BOASHO-
ro 1napa uepes orpaxkJlaioulie KOHCTPYKUHH, TaK Kak BJaxHOCTHas
MHEPUMNOHHOCTL Ha 1—2 nopsaaka Ooablie tern1oBoil. s nmepexoza
OT OMXHHX YCJOBHH TEMIICPATypHOIO pexHMa K APYruMm Tpebyercs
a5 oObIUHBIX OFpaxKAeHHH OKOJO ABYX-TpeX AleH, YTO IpaKTHYeCKH
MOXHO 3aMEHHTb MOMEHTAJbHBIM IJlepexoloM OT OJHOTo TeMIlepa-
TYpPHOTO peXHMa K APYyTrOMY.

Hag pewenust ypaBHeHus1 (92a) paspennM ILIOCKYIO OXHOPOJ-
HYI0 CTEHKY Ha CJIOH OJHHAKOBOH Toamuubl Ax. [TaockoctH, pasge-
JAIOLIHe CJI0H, 0003HAUHM HOMepaMHu ...n—1; n; n-t1:.. Bpems pa-
300beM Ha paBHble HHTepBajabl AZ 4acoB. ¥NPYrocTH BOASHOIO Ia-
pa OyaeM ONpeleJsITb B  INIOCKOCTAX, pasiedsloliuX  CJOH,
H 0603HayaTh UX GYKBAMH e C IBOHHLIMH HHAEKCAMH, IPHYEM IIep-
BHIH HHOeKC OyxerT 0003HAayaThb HOMep IIOCKOCTH, a BTODOH HH-
J€KC — MOMEHT BpeMeHH, KOTOPOMY COOTBETCTBYET JaHHas YOpy-
rocTh BOAsIHOro napa. Torjga ypasHenue (92 a) npumer BHI;

€n,z41 — Cn,z _w E €nt1,2 2€n,z + €n—1,z
AZ g,y n Ax? '

221



rie €, .y, — YIPYroCTb BOJSHOIO Hapa B IVIOCKOCTH 7 B MOMEHT

BpeMeHHn Z-+AZ.
Pemas 310 ypaBHeHHE OTHOCHTEILHO €y, 241, NOJAYUHM:

AZ
en,z—}—l - en,z + e E“ Ao (en+l,z T Zerz,z —l_ erz——-l,z)‘ (93)
Eo ¥ Ax

JT0 ecTh obuas opmyaa 4ad olipefeeHHsT YIPYroCTH BOISHO-
ro napa B J106011 NJOCKOCTH uepe3 MHTEpBaJ BpeMeHH AZ no ynpy-
rOCTSM B 3TOH K€ IJIOCKOCTH W B JABYX COCEONHX I[IJIOCKOCTAX
B NpeABIAYLIAN MOMEHT BpeMeHn Z. Taxum oOpasowm, pacuer Hame-
[ieHHs1 YIPYTOCTH BOAAHOrO Iapa BO BPeMeHH CBOAHTCHA K ITOCJIEILO0-
BATENBHOMY BBLIUMCJACHHUIO YNPYroCTeH BO BCEX MJIOCKOCTSX CTEHKH
yepe3 paBHble HHTepBadbl BpeMeHH AZ 10 dopmyae (93).

HMsmenenne BeanuuHnl £ YUYHTLIBAETCH TIO U3MEHEHUIO BEJAH4H-
HBl € B MaHHOH WJACCKOCTH caeayioinuM oGpasom!, Uepes kaKablh
HHTEpBana BpeMend AZ 110 NOJYUYeHHOH BeJHYHHE € BLIYUCASeTCs OT-
HOCHTeJIbHASA YHPYTOCTh BOAAHOIO napa o gopy.e

P = —;— 100,

rie £ -— makcumaJsabHas ynpyrocTb BOJASHOIO napd, COOTBETCTBYIO-
Iast TeMneparype AaHHON nAOCKOCTH. Ilo moayuenHoll Beaumuune ¢
d 110 rpa@uKy 3aBUCHUMOCTH E¢ OT ¢ OIpeedsieTcss BeaHuHHa &g
B JIaHHOH ILTOCKOCTH HA JaHHLIA MoMeHT BpeMenH. [TonyuenHnie sna-
“yeHHA §o NPHHWUMANTCH AJA pacdeTa BEJIHYHH € B OTALJAbHBIX I10C-
KOCTSIX B IIOCJEAVIOIIMH MOMEHT BpeMeHH depe3 uHreppana AZ. 3nas
BEJIHUHHY @ B JAHHOW IMJIOCKOCTH, MO U30TepMe COpOLUY JIerko onpe-
AEJIUTh BECOBYIO BJIAXKHOCTh MaTepraa B 3TOH MJOCKOCTH B JK000H
MOMEHT BpeMEHH.

Ilpu pacuerax Beqdunna Ax MOXer BHIGHDPATBCH NPOHM3BOJBHO,
10 3HayeHHe AZ TpU 3TOM ROMKHO OBITH He 60.Ice 3HAUEHUS AZ yaxe,
OIlpe/essieMOro U3 yCJaoBHSA 2 |

b g A2 g5
Eo v Ax?
OTKY/la NOJyUUM: . o
Ax? _
Azmakc =TT T . (94)
gt p
Ea Y

Huarepsan Bpemenu AZyaxc COOTBETCTBYET YCTAHOBJIEHHIO CTa-
HOHAPHBIX YCJAOBHH AMDPY3HH BOAAHOIO Napa MemIAY MNJIOCKOCTS-
Mu n—1 u n4-1. Beanuuna AZyaxe onpeseasercs no Tot NJIOCKOCTH,

I Metox pacyerTa MOCHELOBATEABHOTO H3MECHEHHMA BAAKHOCTI MATEPHAJOB B
OIrPaXX/ICHHH BO BPEMEHH C YYCTOM W3MEHCHMA BEJNYHHLI OTHOCHTCABHOH napo-
eMKocTH § paspabotan asTopom B 1953 r. (ITogpo6uo cv. K. ®. doxme. Yrou-
HCHHBIH METOA pacuera BJA2KHOCTHOrO peXHMa OTPakAAOMHX KOHCTPYKIHIL
«Xos0aNAbHAA TEXHHKA», 1955, No 3.) )

2 Ananoruuyno yeaosuo Aasf AZyaxe TPH pacuerax Tenjgonepeia4y B Hecra-
ITUOHAPHBIX YCAOBIAX,
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B KOTOPOH BeJHYHHA MaKCHMaJabHOH ynpyrocrd E, siBasiercs Hau-
OOJBLICH.

Ecnn orpaxaesse COCTOHUT K3 HECKOJBKHX CJIOEB pPasjHuYHBIX Ma-
TEpPHaJIOB, TO KAaX/JHH H3 CJI0CB [AeJHM Ha PaBHLIC CJOH Ax, NpHYEM
B OTJEJBHBIX CJOSX PAa3/JHYHbIX MATePHAJOB BEJIHYHHLI AX MOIyT
OLITL pasaHYHbIMH. 151 Kamxaoro cjaosi orpaxAeHHst ONpelesien
COOTRETCTBYIONIEE €My 3HAaYeHHe AZyaxc, IIOCAE YETO B pacuyere IpH-
HHMAaeM AJs1 BCEro orpaKJcHHsi OJHO 3HaueHHe AZ, paBHOe HJIH
MEHbHICE HAHMEHbLIEro U3 3Ha4YeHHH AZyaxe, MOJYYEHHBIX AJS pas-
JHUHBIX CAOEB.

B miockocTH f, paspensiiolliefi cJOH U3 Pa3aHYHBLIX MaTepPHAJOB,
YIPYyrocTh BOASIHOIO Napa oInpejesnsieM aHaJ0THYHO pacdery TeMIle-
paTyphl B ILIOCKOCTH pasfiela ABYX MaTepHAIOB NPH HECTAUHOHAP-
HOM TEIJOBOM IOTOKE.

KoauyecrBo napa, anTeKa}omero K 3TOH ILIOCKOCTH OT IJIOCKO-
cTH n—1:

P, = (_en-—l,z_ en,z\. "ﬁ" AZ 3,-"IM2,
rne  Ax,— ToalIMHa cj0s MaTtepuansa ¢ ko3(h(OUIHeHTOM Iapompo-
HULAEMOCTH {i;.
KosnvecTBo napa, yxomsuero or 3ToH IJMOCKOCTH K ILTOCKOCTH

n—+1;

P, = (en'z-— e

2_AZ e/m?
- l, { b
n-|- z) Ax2
rie  Ax,-— TOMIIHHA CJA0s MaTepHasna ¢ KO3(PQHUIHEHTOM Mmaponpo-
HUILA€MOCTH [Lo.
Kouau4ecTBo BAaru, Heo6XxoIuMMOe A5 MOBBIIIEHHS YIPYTOCTH BO-

JS110T0 IIapa B IVIOCKOCTH 1 Ha BeJMHYHHY Aey, 3a Bpemsa AZ
P, = Ae,| ba o CO L+ sz s EO#’)
‘ 2 ¥

Ly
rie L,OI H EOQ'—— OTHOCHTeJIbeIE HapoeMKOCTH MarepuaJJoOB CJ0€B,
E ‘— MaKcHMaJgbHasg yHOPYrocTh BOASIHOTO Hapa B IIJIOCKOCTH A,

N3 ycaoBust Gananca Baarn Po=P,—P,, 0TKyxa, MNOACTaBIASA
MoJyyeHHble A/ HHX BbIpaKeHHsl W peuiass moaydeHnoe ypaBHeHHe

OTHOCHTEJILHO Aén, OyneM HMETh:
M1

(en | z—¢€ )
—hE Tne) Ax
Ae, = 2E, AZ 1
Axy Y1 &g + Bxa V2 Eo 0
dopmyaa (95) naeT BCIHYHHY M3MEHEHHST YIPYIrOCTH BOASIHOTO
mapa B MJOCKOCTH CONPHKOCHOBEHHsS ABYX MaTepHAJIOB 34 HHTCpPBAJ

Bpemeny AZ.
Jlast ompefeseHHst YIPYrocTH BOASIHOO Mapa Ha IIOBEPXHOCTH,
rpaHyuallleli ¢ BO3AYXOM, BOCHOJAL3yeMcs QopMyJdaoi (95); HpHHAB
B Hell BMecTO cJjos | Bo3ayX, HMEIOUIHHA mapoeMKOcTh &o==0, u 3a-
!

_”"(é’n,z—en-l-l, 2‘) Ax, ' (9_)
’ 8]

MCHSA BeJTHYHHOMN, oOpaTHOH CONPOTHBJAEHHIO BJgaroobtmeny

Ax;

e

Yy MOBEPXHOCTH, IIPHMEM
Axy Ry
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Kpome TOro, 3amMenuM e,—; YOPYrocTbio BOASIHOIO apa BO3AYXA,

T. €. TIPHMEM €n_) ;= €p; Mo samennwm BeanunnoRN RIS
‘ sz AT

AX
RA [ conporHuBaeHne NaponpoHnUannio S.IIEMEHTEIPHBIX CIa0-
| z

€B, Ha KOTOphle pa30uTo orpaxaeHne. Torma dopmyna (95) npumer

BHJL:
1

(en_' eO, 2)1_?__"'_(60, z el, z) RAH

Aey = 2EAZ SR, ,
Axygy
OTKy/Jl4d OKOHUATE/JIbHO ITOJYUHM!
Aey= 2L (2 ez Dz O ) (96)
0o — 0 ’
ArvEo Rom Ran

rne Aeg — H3MeHeHHe YIPYTOCTH BOJASHOrO napa Ha JOBEpPXHOCTH,
rpaHuyaileil ¢ Bo3nyXoM, 3a BpeMsa AZ B mm pr. CT.; Eq— Makcu-
MaJjbHasd yIOpyrocTb BOASHONO mapa Ha 3TOH  TOBEPXHOCTH
B MM PT. CT.

Ilpn 3nauenunsx AZ, 6AU3KNX K AZyaxe, 4 TAKXKE B HauaJgbHbIe
MOMEHTBLl pacueTa, KOrja 3HAUEHUS €x—ey H €y—¢€; Pe3KO PasJyIHylbl
10 BeJHUYHHe, pacueT no ¢opmynae (96) Moxker paartb 3aBBHILIEHHOE
sHaueHue Ae,. Ilostomy BemuunHa Aep, MnoayuaeMas no dopmyle
(96), He MOMIKHA NPEBHIUIATL 3HAUEHHUA €o. manc, NONYUAEMOTO H3 yC-
JIOBUA YCTAHOBJEHHSI CTAIlHOHAPHOIO COCTOAHUS AUPPY3HH BONHA-
HOI'O napa Meay BO3AYXOM H IJOCKOCTbIO [/, ompelensseMOro IO
dbopmyne

RAI'[eB + Ra.nel, z

A = —e, . . 97
80, MakKc¢ RB.H +RAH 0,2 ( )

ITepBbill unen npaBo#t uactTH dopmyanl (97) monydaercs U3 yc-
JoBust 6ajnaHca, T. €. U3 YCJOBHA, UTO KOJHUYECTBO mapa P, npuTe-
Kalollero K NOBEPXHOCTH OT BO3AyXa, AOMAKHO ObITb pPAaBHO KOJH-
yecTBY napa P,, yxomsuemy k miockoctd [. Bemuuunbr Pp u Py
OynyT: |

e — ¢
B 0,z4-1
AZ:
Ry -

P1:

e — £
0 1 1,
P, = 2=t -AZ.
RAn
[TpupasuuBas P u Py u pemasi NoJiyueHHOe ypaBHEHHe OTHOCH-
TeJNbHO &g 21, OYAEM HMETb:
e — RAHEB+RB.nel,2 (98)
0,z4-1 7 .
RB.H+RAH '
®opmyna (98) npruMeHHMa 1)1 ONpEAEJCHHS €y .1y B TOM CJy-
yae, ecli AZ=AZyake, COOTBETCTRYIOIIEMY MaKCHMAaJabHOH YIPYTo-
CTH BOJASAHOrO napa Eq Ha NOBepXHOCTH OTPaAXKIEeHNU .
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HauanbHble BeJHYHHBI YIPYrocTe# BOJASIHOTO Bapa Ha I'PAaHHIAX
cJI0€B ONpeAesisioTCs N0 HAYAJBHOH BJAXKHOCTH MatepHasna orpax-
[eHHs, pacnpejle]eHHI0 TeMNepaTyph B OTpaKAE€HHBM M COOTBET-
CTBYIOLIUM H30TepMaM copOuuM IJg JaHHOroO MarepHana. Buiumc-
JAs NOCTeJ0BATEJbHO H3MeHeHHsI BEJHYHH YIPYrocres BOJAAHOIO
napa Ha TPaHHUAX CJIOEB, MOJYUYHM pacnpejeleHde ympyrocrei no
TOJILLLHHE OTpaxKAeHHsa B 1IO60H MOMEHT BPpEeMEHH. |

Ecay npy BHIMHCIEHHY YAPYTOCTel BOASIHOTO Napa B KaKOH-Jn6o
Y3 IJIOCKOCTEH, BeJHuHHa e moJayuutcs Gosbmie 3Hauenuss £, cooT-
BETCTBYIOLEr0 TeMieparype B 3TOH IJIOCKOCTH, TO 3T0 OyJer yxa-
3b[BATH HA KOHJEHCAUHl B Hell BOASHOTO Napa, H BeJHYHHA e NpH-
HuMaercsd paBHoH L. BiaxXHOCTb MaTepHasa B 3TOM €Jyuyae onpe-
neasieTcsi KAk  COOTBETCTBYIOLAsl  OTHOCHTENLHOH  YIPYTOCTH
pogsHoro napa ¢==1009% c¢ no6aBJjenHeM KOJHYECTBA XKOHJEHCATA,
06pa30BaBIIETOCs B 5TOM MJIOCKOCTH!.

H3noxeHHBI MeTOA pacueTa HecTaUHOHAPHOTO BJaXKHOCTHOTO
peXHMa OTpaxKJAeHHs MOoJIyYH] Ha3BaHHe METORA NOCJeN0BaTesbHO-
ro YBJA:KHEHHA KAaK [AOLIHA NOocjaeioBaTe/bHOe H3MeHeHHe BJAXK-
HOCTH MaTepHaJia B OrpaxKJeHHH BO BpPeMeHH, HO OH 2Ke B MOJIHOH
Mepe TPHMEHHM H AJ5 DACUeTOR BBICLIXaHHS OTpaXXaeHHH,

ITpumep 46. PacueT BAaXKHOCTHOrO peXHMa 3KCIEPHMEHTaJbHOTO Oecuepmaau-
HOro apMoneno0eTOHHOro NMOKPHITHS 2.

Tonmuuna apmonenoberonnodd nnuthl 120 mm, OO6bemnbit Bec nenofeToHa
775 ke[ [lo nanTe HakJeen PYJOHHBIH KOBEP H3 cnosi pybeponga H ABYX CJ0eB
nepramMuda, PHInyecKHe NoKasaTelNu neHofeToHa, ompeleeHHble SKCEPHMEHTAJb-
Ho, cienywomue: Koddduiuent tenonpososnocTy A=0,24 Kxoa/m-4.-2pad; Kosp-
¢uuHeHT naponpoHunaeMoctH u==0,025 e/s-4-mm pr. cr.; U30TEepMa COPOIHH NpH-
reJeHa Ha pHc. 70. ConpoTHBJeHHe NAPONPOHHUAHHIO PYJAOHHOTO KOBpa Rp=—
= 18,6 msm-y-m?/e, :

HenbiTanue mpoponmiock B TeuenHe 49 CyTOK NpW CpPenHHX TeMIEpaTypax:
Bo3/lyXa noA nokpuiThem 18,1°C u Ha noBepXHocTH KpoBesbHOro Kospa — 6,7° C.
OTHocHTenbHAs BJAXKHOCTE BO3AYXA NOA NOKpHTHeM Obiia 61% # ynpyrocts Bo-
AsiHOro napa ez =95 mx pr. ¢r. HauvanapHas BJAXHOCTb neHoGeToHA ®p=3,85%.

[To n3orepme copbuun (puc. 70) mocTpoeH rpaduk 3aBHCHMOCTH & OT (¢,
npuBedennbld Ha pHc. 71. [as npuMepa Ha puc. 70 npuBefleHo oupejelieHue Lo
Ang ¢=70%. KacaTteabnas, npoBejlenHasi K H30T€PMe B 3TOR TOYKe, OTCCKAeT HA
OCH opanHaT ws=06,9% u Ha ocH abcunce ¢=275%. ITo 3THM naHHBIM Ha oCHO-
BaHHH hopmyanl (91a) noayunm:

6,9
Lo 100 — 27.5 0 5 e/ke

Ananornyso nonyueHsl 3HaueHHs §o ANA APYrHX TOUYEK, OTMEUEHHHIX KDPYXK-
KaMH Ha rpaduke puc. 71. 'paduk mokasbiBaeT, UTO OTHOCHTEJbHAsl NMapoOEeMKOCTb
HMeeT MHHEMYM (§o=25 2/ke) npu ¢=409%, 4TO COOTBETCTBYET M3MEHEHHIO 3HAKA
KPHBHM3HBI H30TepMal, MaKcHManbHoe 3HaYeHHe OTHOCHTEJIbHOH MAapoeMKOCTH PaBHO
450 2/ke, T, e. oHo B 18 pa3 Gonee MEUHUMAJIbLHOrO 3HAUEHHS.

Has pacyera RJAMKHOCTHOTO pPeXHMAa JeJNM NeHOGETOHHYK IVIHTY Ha mATh
PaBHBIX cJoeB ToJWHHOM Kaxkawld Ax=0,024 u (puc. 72). IlnockocTH pasmena
C710eB HYMepYyeM B HalpaBJeHHH OT BHYTPEeHHEeH MOoBePXHOCTH NAHTH K HapYXHOIL.
[Ipy ykasaHHbIX BBIIIE TeMOepaTypaxX BO3AyXa NOX NOKPHITHEM B HA NOBEPXHOCTH

I PacueT yBJaXXHeHHSl KOHIEHCAUMOHHOH BJarod ¢ yueTOM NepeMelleHHs ee
H3noXeH HHXKe B NaBe XI.
2 OkcnepuMents nposefeHnt A. X. Beplunickum.

15 K. @, DORuHH 272‘5.;



KPOBEABHOIO KOBpPA TeMuepaTypsl B IMIOCKOCTHX pasfcsa Oy/AyT COOTBeTCTBOBATH
npHBeleHHbIM B pacueTHoll Tabauue. Tam e npuBejensl H COOTBETCTBYIOIHE HM
MaKCHMaJbHble YNpyrocTd BoAsiHoro napa E,

HavanpHoli  BaaxXuoctd neHofeToHa Wmaw==3,80% no uzotepMe cop6iuu
(pue. 70) coorsercTByer @=067%, ans Koropoit no rpaduky puc. 71 noayuum

Wes T

12
> "5 %
0
8 5'92 Puc. 70. K onpejenenyno
- OTHOCHTEALIOH NapoeMKo-
& {; CTH
5 ,1 ! — u3otepma copluuu; 2—Ka-
caTeNbHasl K HaoTepMe copd-
/ 7 HHH B TOYKe 3a/aHHCH BJIaX-
2 P goctH (9 =70%)
/ / A‘-'-.. 2
0 20 275 40 60 80 100
E_,2/xe
450 f
400 /
350 ]
390 -
250 .
Prc. 71, 3aBHCHMOCTb OTHOCH-
TEJBHOH MapoeMKocTH neHobeTo- 200
Ha OT OTHOCHTEJILHOH YIPYroCTH
BONAHOIO mapa
150
100
50
J =
20 40 64 88 170

A

E;=78 ¢/ke. Ho 3TUM HaHHBLIM H MO MAKCHMAJbLHOI YNPYrOCTH B II€PBOH MJIOCKOCTH
E| =909 mm onpeaensiem no popmyne (94) mMakcHMaJblo HONYCTHMBIE HHTepBaJl
BpeMent AZuaxe!
0,0242
AzMaKc: :-'_77 I,
0,025
9,09

78.775
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B pacuere npuHEMaeM AZ=72 4, T. e. 3 CYTOK.

PacueTHuie GopMyanl A5 BLIYWCACHHA YNPYrocTel BOAAHOrO napa B OT/[eJb-
jBLIX TJIOCKOCTAX OYIYT C/CAYIOUHMH.

[Mnockoctb O — HUKAASA NOBEPXHOCTL NAHTH. CONPOTHBACHHE B.Iaroofme-
1y Ran=0,2 ss-4-m*/e. CONpOTHBIEHHA NAPONPOHHUAHHIO OTAEILHLIX CJIOER

GyRyT:
0,024

0,025
Ynpyrocts BOAsSIHOTO mapa B maocxoctH O mo dopumyae (98)
0,96.9,5--0,2¢ ,

0,241 7 96 - 0,2

MMnockoctu /—4. B 3THX IJ0CKOCTAX yHNPYroCTb BOASIHOrO Mapa BBIYHCISA-
eresl o opmy.te (93):

€n,z+1 = €,z +a (en——l,z — 2‘3';'1,:5 -+ erz—}-l,z) J

Ran = = 0,96.

= 0,17¢, , -} 7,88.

roe
'72 Eq’ E
a= 0,025 g, 02 =2,
775.0,0242 &, By

3HAYEHHS @ B OTHEALHLIX MIOCKOCTAX OYAYT CACAYIOMHAMH:

9,09 36,6 7,16 28,8
a1=4102 = y a2:4,0 = '
EO EO EO 0
5,67 22,4 4,3 17,3
adg == 4,02 = ; Iq4 = ’0 —_— =
Eo go EO So

[TnockocTb &§ — oA pYyNOHHBIM KOBPOM. YNPYroCTb BOASHOTO napa Ha-
pYyHKHOro Bo3ayxa 6ulna eg=1,9 um pr. cT.

HM3aMeHenne ynpyrocTd BOASHOIO Napa B 3TOH IJOCKOCTH 34 HHTEPBAJ BpeMeHH
AZ BbiuncasieM mo opmyne (96):

_2.72:3,2 (1,9-65,2 €,z 4,2
©0,024.775F, | 18,6 0,96

Pacuer yBna:KHeHHS apMONeHOOETOHHOrO IOKPHITHS [PHBEIEH B pacueTHON
Tabaunle.

ITaunnas c AEBATHX CYTOK HHTepBan BpeMeHH AZ yBennueH 10 O CyTOK
(120 %), Tak Kak npH Z=9 CYTOK B INOCKOCTH [ OTHOCHTENLHAA MAPOEMKOCTE
NOBLICHIACh 10 £q=134 2/xke, ¥ IpU ITOM MOTYUHM:

0,0242 '
AZyage = 0,025 ; 09= 132 4.

2___...__._
134775

Pacuetnoie dopMyabn usmensores caenymowmnM ofGpasom, B mnockoctn O —
Ge3 H3MeHeHHsa. Jasa niockocreil /—4 TNoAyuMM CAeAyoOlllHe 3HAuUeHHA KosdhdH-
UHeHTa a:

1
Aes ): (25,80, ,+2,53— 27,2, ) .
0

61 48 37,3 . 28.8
i dy= T Oy =T =T
g0 & A

B nnockocTn 5 u3MeHneHpe YHPYrocTH BOASIHOrO mNapa OylAeT BBHIUHCIATLCS
no gopmyse

a; =

1
Aeg= = (43 pap-F4,22—45, 3e5,2).
]
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PacyerHas TabJuaHua

ITnockocTH I 0 b l 2 l 3 4 - I 5
TeuMnepatypsl T 3,3 9.8 6,3 2,7 —0,8 —4,3
E 11,45 9,09 7,16 5,b7 4,3 3,2
Z=0:
e 7,66 6,08 4.8 3.73 2,88 2,14
¢ | 67 67 67 | 67 67 67
g | 78 78 78 78 78 78
Z=3 cyT.:
2 8,91 6,22 4,88 3,79 2.9 2,38
P —_ 68,5 68 68 67,5 74.5
Eo — 86 83 83 80 123
Z=6 »
' e 8,94 6,79 4,97 3,84 2,909 2,48 .
P -— 74,5 |} 69,5 69 69,5 77,5
o — 123 g2 89 92 146
Z=9
e 9,03 6,89 5,19 3,91 3,05 2,56
¢ — 76 72.5 70 71 80
Eo — 134 110 a5 100 168
Z=14 » :
e 9,05 7,09 5,37 4,08 3,16 2,67
P — 78 75 73,5 73,5 83,5
&o — 1150 126 115 15 202
Z=19 » :
e 9,08 7,19 5,53 4,92 3,27 2,77
P — 79 77 75,5 76 86,5
&0 — {159 142 130 134 238
Z=24 » : '
e g1 7,28 5,64 4,32 3,36 2,85
o 1} 80 78,5 | 77,5;| 78 89
g, | — (168 154 146 150 271
Z2=29 »
e 9,12 7,35 5,74 4,41 3,45 2,92
P — | 81 80 79 80 9|
g, | — (176 168 159 168 300
Z=34 »
e 9,13 7,41 5,82 4,5 3,52 2,99
P — 81,5 81,5 80,5 82 93,5
el — {181 181 172 186 335
Z=39 » o
e 9,14 7,45 5,89 4,57 3,09 3,05
P — 82 82 &2 83,0 95,5
el — (186 186 186 202 366
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[Tpodoarcenue

ITnocKoctu 0 ' 1 l 2 { 3 i 4 5
Z=44 >
e 9,15 7,49 5,95 4,64 3,65 3,11
¢ — 82.5 83 83,5 85 97
Ll — 196 | 202 |29 394
Z2=4% »
e 9,15 7,53 6,01 4,7 3,71 3,16
) 80 83 84 84,5 86,5 99
BaaxHocTh no pacyety ® | 5,3 5,9 6,2 6,3 6,8 11%
BiaxHocTs 1o  JaHHBIM
HCOBITaHuil o’ 4,8 5,9 6,5 6,8 7.3 11,29

Ilo 3Ha4eHHAM OTHOCHTEJbHOH YNPYroCTH BOASHOTrO mapa (o, MOJYYeHHBIM NIpPU

Z =49 cyTox no uzotep™e copbuun (puc. 70), onpejeneHrl BJIaXHOCTH neHoBeToHA
B OTAEABHBIX NJOCKOCTAX MOKPBITHA., DTH BJAAMHOCTH JaHbl B NMpPeANocTe/IHEH CTPO-
K¢ pacueTHol Tabanubl. CpefHAs BJaXHOCTL NMeHOOETOHA MOJYUHJIACH PABHOI:

5,3-+4+2(5,946,2--6,3--6,8) 11

[0)] et}
cpen 10

B nocienneit cTpoke pacueTHoi Tab-
JHUB MPHBe/IEHLl BJaXKHOCTH NMeHoBeTOHa,
nofiyueHHBIe 110 JdaHHBIM BBIEMKH Npob ne-
nobertoHa M3 TNOKPLITHA. (CpaBHeHHe 3THX
BJAAXHOCTeHl C pacueTHBIMH NOKa3bBaeT
6.143K0oe HX COBIAaleHHE, PAacXOXKIACHHE B
OT/IeJBHEIX  TJQOCKOCTSIX He™ INpeBHIIIaeT
0,5% Beconoii BaaxHOCTH. CpefHAT BIAXK-
HOCThb INeHoOeToHa MO HCILITAHHAM paBHa
6,9%, T1.e. Tompko Ha 0,2% BRIle pac-
JeTHOM.

Ha puc. 72 npuBefeHH JWHAU
pacnpejeleHns BAaXHOCTH NeHobe-
TOHA 1O  TOJIHHE  IOKPLITHA.
Cnsnoursoft THHHEH 1aHo pacrnpene-
JIeHHe BJIAXKHOCTH IleHoOEeTOHA, No-
Jy4eHHoe 10 ucnbltanusiMm. [lysk-
THPHAas JIMHUAA 1aeT paclnpeieseHue
BJaXXHOCTH IleHoOeTOHa, NOJyUeH-
Hoe 110 pacyery. O0e JIHHHH HMEIOT
OLHHAKOBLIH XapaKrep H I0CTaTou-
HO 6/1M3KO0e coBnajaeHue, YTO YKa3bl-
BaeT Ha XOpOLIYI0 CXOILHMOCThL pac-

Heéta ¢ pe3yJabTaTaMH 3KCIlepH-
MEHTa.

g, %

a !

=6,7%.

12

71

10

I
“r (Wray = $85%
| ! 24
720
-

Puc, 72, Pacnpeledende BJIaXHOCTH
neHoOeToOHA B NOKPBITHH

} -— [0 7AaHHBIM HCOBITAHHi, 2 — Mo pac-
yeTy [IpH IcpeMeHHOH BeJHYHHE OTHOCH-
TeJbHOH I[AaPCCMKOCTH;

OCDeIHEHHOH MOCTOAHHON

Jd—TOo Xe,

npH
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TpeTbsi JMulHs, NPHBeACHHAsd Ha puC. 72, JaeT pacnpenc/eHne
BJAXKHOCTH, NOJYUEHHOE NPU pacyere ¢ MOCTOAHHBIM 3HAYCHHEM OT-
HOCHTENLHOH MapoeMKOCTH MeHoGerToHa. B 3TOM pacuere OTHOCH-
TeJbHAS NMAaPOEMKOCTb MeHOoferoHa B3sATa CpejlHed B HHTCpBAfe OT-
HOCHTENBHBIX yIpyrocreli Bogstoro mapa 70—100% u paBna:

e = LS00 4000 — 247 2ike,
100 — 70

Prc. 72 TMOKA3biBAET, YTO paclipejeleHne BJaKHOCTH NeHOOeTo-
Ha, NoJYyUeHHOe MPH NOCTOSHHOM 3HAUEHHH §o, 3HAUNTEJABHO OTJIHYA-
ercs OoT axTHUECKOTO 10 Xapakrepy H MO BeJAHYHHAM BJaXKHOCTH
nenoGerona. [Ipu 9TOM CpejiHss BIaXKHOCTh NMeHoGeTOHa TOJAyUHIach
pasHO# ToaBKO 5,4%.
| AHaJoriuHble pacyeTbl, IpOBeAeHHble IJs1 IIOKPBITHA B BHIE

CIJIOLIHON MepeBONIUTHl ToAHHOH 100 Mm ¢ PYJOHHBIM KPOBENb-
HBIM KOBPOM, NIpH TeMuepaTypax Bosiyxa BHyTpennero 18° C u Ha-
py:xkHoro —11°C u mpu Biax)HOCTH BHyTpeHHero osnyxa 60% mo-
Kaszaan caeayiomee. [Ipy HauaabHOH BJIAXKHOCTU A€epCBA 20% xoH-
JleHCcAT B MOKPHITHH HauHHaeT oOpasoBhBaTbes uepes 50 CyTOk of
nauana ypaaxuenusa. [Ipy HauambHOK BaaxHocTH jJepeBa 12% o0-
pa3oBaHMe KOHJEHCATa HauWHaeTcs TOJAbKO uepes 210 CyTox, T. e.
B 3TOM CJyuae NPOAO/IKHTENbHOCTH 3HMHErO IlepHoJa He XBaTaeT
#Js 06pasoBaHHs KOHIEHCATA B NMOKPHITHH, DTOT NpHUMEp IOKA3bl-
BaeT, KaKoe OOJbllIoe 3HaueHUe [J11 HOPMAJLHOIO BJa’KHOCTHOTO pe-
JKHMA OUpaK/JIeHHS HMeeT NpHMeHeHHe MaTepHaAJOB ¢ MHHUMAMBHOM
HayaJabHON BJAXKHOCTBIO.

M310KeHHbII METOJ pacueTa BJAAXKHOCTHOTO peXHUMa B HeCTa-
IIHOHAPHBIX YCA0BHAX AH(GDY3HH BOAAHOrO napa JaeT BO3MOKHOCTD
VUHTHIBAThL TaK:Ke H3MeHeHHe BO BPEMEHH BeJHYHHBl YIPYTOCTH BO-
JASTHOTO Napa ¢ OAHOH H ¢ ApYroil CTOpOHBI OrpaxIeHHs.

TpynoeMKHHA IIpoHeCC pacueTa BJAXKHOCTHOIO pexHMa B HecTa-
HMOHAPHBIX YCJIOBHUAX pe3kO yIpollaercs NpH NpuMeHeHHH IBM.

4. MEPbl NPOTHB KOHAEHCALMHM BNArM B OrPAXKAEHWM

OCHOBHBIM KOHCTPYKTHBHLIM MEPONpPHUsATHEM A5 oOecledeHHs
OrpaxIeHHd OT KOHJEHCAUMH B HeM BJATH sIBASIETCS palnyoHaJ bHOe
pacIoJIOKeHHE B OTDaXKAEHUH CJI0EB Pas/JHYHBIX MaTepua/jos. Mare.
pHasbl OTPaXKIEHHUsT JOJIKHBI PACIONaratbes B CIeLylolleM MOpsi-
Ke: K BHYTPEHHeH IOBEPXHOCTH — MAaTepHaJbl IJIOTHBIE, TEIJIOHPO-
BOAHBIE M MaJjoNapOlpOHMLAeMble, a K HAPYXKHOH NOBEPXHOCTH,
Hao00POT, NOPHCTBIe, MAJOTEIVIONPOBOHLIC H OoJee Maponpoxuuae-
mble. [Ipy TaKOM pacrnosoKeHHH CJI0eB B OTPaXKJIeHHU NajJeHue yrnpy-
IOCTH BOJSIHOrO napa Oyner HaHGOABIIHM B Hayaje OIpaXieHHs,
a najeHde TeMnepartyphl, Hao00poT, B KOHIle OrpaKIeHHs. DTO HE
TOAbKO 00echeduT orpaxKieHHe OT KOHJEHCAUWW B HeM BJAarm, HO
¥ CO3JACT YCJOBUS, MHPeIOXpaHsloWUe OT COPOHHOHHOTO YBJIAXK-
HEeHHSI. -
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Ecan 1o TeXHHYECKHM HJIH KOHCTPYKTHBHBIM COOOpaxKeHHSIM Ta-
KOe DacloNoXeHHe MAaTePHAJIOB B OTPAK/IEHHH HEBO3MOXKHO, TO LI
o0ecreueHus ero OT BHYTpPeHHEeH KOHJEHCALHH IPUMEHSIOT «Iapo-
H3OJSLHOHHBIE CJAOH», T. €. CJOH, COCTOSIIHE H3 IapOHENpOHHIlae-
MbIX MaTepHaJsJoB WJIH 00/1aaI01IHX OYeHb MaJOH NPOHHIAEMOCTBIO.
VI3 cTpoHTeJbHBIX MaTe€pHaJNOB abCOMIOTHON apPOHENPOHHIaeMOCTbIO
obsafaT TOJbKO CTEKJIO H MeTaJbl, IPHMEHEHHe KOTOpbIX, OfHa-
KO, AJIs1 3TOH IIeJIH HEePalHOHAJbHO — CTeKJ/a BCJEJICTBHE ero Xpyll-
KOCTH, a MeTaja BCJICICTBHE INOABEDIKEHHOCTH KopposuH. OdeHb
HeOOJbLINYI0 NapONPOHHIAEMOCTL UMEIOT OUTYMHBIE MACTHKH, JAKH,
CMOJIbI, XOPOLIO BHINOJHeHHAss MacAsHas MoKpacka H pasHoro pona
U30JALHOHHEIe OyMard (pybeponn, nepraMut, Togab u 0p.). Caou us
TAKMX MATE€PHAJIOB, HMesl OYEHb Manyio NapolNpOHHIAeMOCTb, OKa3bl-
BAIOT 3HAYMTEJLHOE CONpPOTHBJEHHE NOTOKY BOASHOrO Iapa, mpoxo-
ASIIEMY uepe3 OTpakjieHHe, YMEHbIIAIOT KOJHYECTBO ero U H3MeHd-
10T caMmbiil XapakTep NajeHusa yIOPYroCTH BOASAHOTO napa B Orpax-
IENHH.

B tabn. 24 naHbl 3HAueHHS BEJHUKH CONPOTHBJEHHHA NMApPONpPOHU-
LHAHHIO [/ HEKOTOPHIX NMapOH30JSLHOHHBIX CJ0EB H JHCTOBBIX Ma-
TepUanoB, IPHMeHAEMbBIX B HaDY2KHBIX OTpaxIeHHAX.

Ta6numa 24
ConpoTHBJCHHS MAapONPOHHUAHHI0O R, MAPOU3ONSLUHOHHBIX H JHCTOBBIX MAaTEpHAJIOB

= 2
o= g:
. = Ry, M = e Ry
J-I
MarepnaJ g PIREYR arepHa gy A2
o = - Q5
= = o
KpoBcabHBIH KOBep ITokpeiTHE  OUTYMHO-
TPeXCIOHHLIH  (nBa KYKepCoJbHOH Mac-
CJ108  mepraMMHa H THKOH 3a 2 pasza . . — 8,1
CGlHOH P}’gepﬁgﬂa}{;? 10 18 & | TlokpeiTHe  MacTHKOH
HTYMHO CTHKE ' BJIK B asa ciost .| — 19,2
To xe, ;LByxcnof{Hyﬁ [ToxpoiThe XJ10p-
(mepramMuf pyoe- KayyyKOBLIM JIAKOM
ponp Ha OSuTymHO 3a 2paza. . . .| — 26
MacTHKe) . . . . 6 12,8
' ITepramue. . . . .| 0,4 2,5
Okpacka ropsyum Gu- PyGepoun onHHapHbf | 1,5 8,3
TYMOM TIIATENLHAA
salpas. . . . .| — 2 Tonp xpopenbnbln . .| 1,9 3
Oxpacka MACISHOI (DaHeEa KJdeeHas Tpex-
Kpackofi 3a 2 pasa clofHasg . . . . . 5 1,6
CO UIMAaKIeBKOW H IrykaTtypka cyxas
rpydToBKOH . . .| — 4,8 THIICOBAsl JHCTAMy 8 0,9
Oxpacka 3aMaJjeBol IltyxaTtypka cyxas
Kpacko#. . . . .| — 3,6 I peBeCHOBOTOKHHC-
THIMH  Juctamu . .| 10 1

HﬂpOHBOJIHI.I.HOHHbeI CJ0H JOJIKeH pacnoJgarateCa IEpBbIM B Ha-
IpaBJeHHHU MOTOKA BOJASIHOTO Iapa, T. €. B HaPYXKHBIX OrpaxKIeHHIX
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OTAllTHBAEMBIX 3JaHHH HA HX BHYTPEeHHeH noBepxHocTH. I[IpH Takom
pacno/JIO2KE€HHH ITIdPOH30JAUHOHHOTO CJ04 BOASIHOH rnap 6YI[€T no-
CTYNAaTh B OrpaxkjeHHe C MOHHKEHHOH YHPYrocThbio (BCJAEACTBHE na-
IEeHHSI YIOPYTOCTH B NMapOM3OJNSILMOHHOM CJ0e) H B 3HAYHTENBHO
MeEHbIIEM KOJIHYECTBe, T. €. B 3TOM CJyyae BJAHsAHHE NAPOH3OQJISIITHOH-
HOTO CJIoA 6y,aeT dAHAJIOTHYHBIM TOHHXKEHHIO BJAXKHOCTH BHYTPEHHE-
ro BO3/1yxa, 4YTo 3Ha4YHTEJbHO YJAVULIHT BJIAXKHOCTHBIH peXHM Orpax-
JECHHSA,

Mpumep 47 Kaxk H3MeHHTCA BJIaXKHOCTHbIA DeXHM CTeHHl, PacCMOTpPeHHOH
B npumepe 44, ecan MeXAy BHYTpPeHHell IITYKaTypKOH H (QHODOJHTOM pPACMOJO-
KHTb NAPOH3ONALHIO B BHJAe OAHOrO c/jof pyOepoHaa, HMeEIOIIero CONpOTHBJEHHe
NapoNpoHHUAHHI0 Ry =83 um.u.m?/e.

BauaunneM cinos pybeponia TonKHHOH Bcero 1,5 mm Ha pacnpefesieHne TeM-
neparyphl B CTeHe MOXHO TnpeéHeOpeub, T. €. TPHHATH, YTO JHHHA T, a CAENOBa-
TeNbHO, H HHHA E ocTanyTrcs 6e3 H3MeHeHHs, Kak Ha pHC. 68, OcraHercs Ge3 u3me-
HeHHA H 30H2 KNHJCHCAUHH, TOJAbKO COTPOTHBJIENHE NAPONPOHHUABHIO OT BHYTpeu-
Hero BO3/lyXa X0 MJIOCKOCTH NMPHMBIKaHHA (PHOPOJIHTA K KHPTIHYHOH CTeHKe yBEeTH-
untca na 8,3, T. e. 6ymer 1,254-2,154-8,3=11,7 mm.«-m%/z. TIpn 3TOM KOAWUUECTBO
BOJASIHOTO N1apa, MOCTYMAIIIEro K 30He KOHAEHCALHH:

_ F9,29—3.6
te 11,7

KonnuecTBO mapa, yXoasilero H3 cTeHbl, OCTaHeTCA (e3 H3MeHeHHA, T. e. Py=
=0,13 2/m?- 4.
KonnuectBo konmeHcaTta B cTeHe Gyaer: P, =0,49—0,13=0,36 2/s?.4.

= 0,49 2/m2.4,

CnenoBaTe/bHO, PACHOJIOXKEHHE Y BHYTPEHHEH MOBePXHOCTH CTe-
Hbl MaPOH3OJALMOHHOIO CJIOS XOTH ¥ He YCTPaHHJIO COBCEM KOHAEH-
Calluio Iapa B HeH, HO KOJHYECTBO KOHIEHCATa COKpaTuiaoch B 4,3
pasa mo CpaBHEHHIO CO CTeHOH (e3 nmapoH30JsiuHoHHOro cyaof. Kpo-
Me TOTO, IOJIOKHTeJbHOe BJHAHHE IAapPOH3OJIALUHH COCTOHT B TOM,
YTO KOHJEHCAUHs Napa B CTeHe NPH 3TOM IpeKpaTHTCs NpH GoJjee
HHU3KHX TeMIleparypax Hapy»XHOIO BO31yXa, T. e. COKPATHTCA [epu-
01, B Te4eHHe KOTOPOTrO B CTeHe OyleT KOHIEHCHPOBATLCSl BJara.

Eciu napoH3oqsiuMOHHBIA CJOH pacloyIOKHTh HA HapyXHOH IHO-
BEPXHOCTH OTpa/JeHHsl, TO BJAXKHOCTHBIH peXHM OrpaxJeHHs 3Ha-
yuTeNbHO yxyamuTesd. [Ipy sTomM kKosn4ecTBO BOAsSIHOTO napa Py, mo-
CTYNAaIiero B Orpax/ACHHe, OCTAHETCs TeM XKe, 4To U 6e3 mapoHuso-
JSAUHOHHOTO CJI0SI, a KOJHUECTBO Mapa, yXOoAAWero U3 orpaxiaeHHs,
pPe3KO COKpaTHUTCS BCaedCTBHe OOJLIIOTO CONMPOTHBJEHHS MNAapOH30-
' JIIHOHHOTO CJ0SsI, pAacHOJOXKEHHOr0 Ha HAPYXHOH IOBEPXHOCTH
OTpaxKIeHus.

Hanpumep, ecnu na Hapy:xXuo# MOBepPXHOCTH CTEHH H3 JIETKOTO
Gerona, MpHBENEHHOH B mpuMepe 43, pacmoJoXuTh ¢J10i pybeponia
(Rp=8,3), To 30Ha KOHAEHCAUHH PACNPOCTPAHHTCA N0 HAPYNKHOM
IIOBEPXHOCTH CTEHLI H OKOJIO Hee Noj pyOepoHIOM GyaeT KOHIEHCH-
poBartbcsl §OJblIasl 4acThb BCeHl KOHAeHCAUMOHHOM Bjaard. Ecau che-
JaTh COOTBETCTBYIOIHH pacyeT A/s 3TOTO CJaydas B YCJIOBHSIX, AaH-
HBIX B IIpuMepe 43, TO MOJYYHM:

P, =03 P,—2 138‘3"65 = 0,06; P_ = 0,24 e/m.u,
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T. €. KOJHMYEeCTBO KOHAeHCATA YBEJHUHTCS B 3 pasa [0 CPaBHEHHIO
co creHol 6e3 11apoU30ISIIIHOHHOTO CJI0A.

YXyjulenue BJaxXHOCTHOTO pexXuMa OyleT TyiaBHBIM 06pasoM co-
CTOSITb B TOM, YTO KOHJeHCalusl apa B TaKOM OrpaxKJAeHUH IpeKpa-
THTCA IpH Ooslee BLICOKHX TeMmIlepaTypax Hapy:KHOTO BO3JyXa, T. €.
pe3KO YIJHHHTCS MEPHOJ, B TeYeHHe KOTOPOro B OTpaxKaeHUH Oyier
KOHIENCHPOBAThCs Baara. Kpome Toro, nanbHeiilee ucnapenue Biaa-
r'd, HAKOINHUBIIEHCS B OrpaxKAeHHH 3a 3UMHHH mnepuon, Oyaer 3a-
TPYAHEHO, MOCKOJbKY Ha €ro HapYyKHOH MOBEPXHOCTH €CTb I1apOU30-
JSUHONHBIA caof. CyeloBaTeNbHO, NMapOH3OJSIUOHHBIE CJOH Ha
HAPY/KHOH IOBEPXHOCTH OrpaxjeHHUll OTallIMBaeMbIX 3J1aHHH HelO0-
IYCTHM.

HMHurepecubiMm npumepom! siBisiercs pecraBpauus xpama Cnaca-
Hepenuun (Hosropoackas o6n.), npoussenenHass B 1911 r. apx.
1. TI. ITokpeiwikunbiM. CTeHbl XpaMa, noctpoeHHoro B 1198 r., 6buin
CJ02K€eHbl M3 BOJXOBCKOTO H3BECTHSIKA M HMENH CHAapyXkH O00MasKy
u3BecTblo. Ilpyn pecTraBpanuH xpaMma HapyxkKHas IOBEPXHOCTb CTEH
OblJla OLUTYKATYpeHa TOJCTHIM CJ0OeM leMeHTa [Js1 IpeloXpaHeHHs
KJAaJKU OT aTMocPepHbIX BO3AeHCTBUH. [ona yepe3 nBa CTEHBI CTAMH
ChIpeTh U HavaJid MOPTHThbCSl YHHKaJAbHble ¢pecku XII B., B pe3ynb-
TATE YEro NPHILIOCL LEMEHTHYIO LITYKATypKy cpyOHTL, nmpHYeM Obl-
Jla TOBpexKJeHa Hapyx»Has yacTh KJaJAKH CTeH. BaXKHOCTHBIK pe-
JKMM CTeH Pe3KO YXYAIIHJCS, MOC/He TOMO KaK Ha HX HapyXKHYIO IO-
BEPXHOCTL Oblla HaHeCeHa MaJoNapolpOHHIlaeMass LeMeHTHas LITY-
KaTypxKa. i

BoipaGoTanHOe NPaKTHKOH YILIOTHEHHe BHYTPEHHHX IepellJIETOR
OKOH Ha 3HMHee BpeMs OCHOBAHO TaKXKe Ha 3TOM. ¥ IJIOTHEHHBIH
BHYTPEHHHH nepenseT OKHA SBJSETCA NapOU30JsiITOPOM IO CpaBHE-
HHIO C HEYIJIOTHEHHBIM HapyKHbIM NepelyieToM, UYTO TapaHTHpPYeT Ha-
PYXKHO€ OCTeKJEeHHE 0T KOHJEHCAUUH BJATrH. B Hapy»KHBLIX CTaJbHBIX
nepernyeTax BUTPUH MAarasuHOB CIleUHaJbHO AJ5 3TOH LeJan aena-
IOTCA OTBEpCTHsI, 00ecneunBawlIie BEHTUJIALHIO BUTPHH HAPYXKHbBIM
BO3IYXOM.

Taknm o6pasoM, AJs1 Toro uTo6e! 0GECNeYnTh HOPM aJbHbIH BJaXK-
HOCTHBIH PEXKUM OTpaxKAEHHH, HeoOXOAHMO pacrnosarats napou3o.s-
UHOHHBIH CJIOM B HeM Yy BHYTpPEHHeli IOBEPXHOCTH He TIJy0xKe Toi
NJIOCKOCTH, TeMIepaTypa KOTOPOH paBHa TOYKEe POCHl BHYTPEHHETO
Bo3ayxa. IIpu pacuonoxenHH NapoM3OMALHOHHOIO CJOS1 TAyGxKe
3TOH IIOCKOCTH NAp H3 BHYTPEHHETO BO3AYXa MOXKET KOHIEHCHPO-
BAaTbCl HA BHYTPEHHEH MOBEPXHOCTH 3TOro ¢jaosi. O6GLYHO MapoUu3o-
JSIUHOHNBIN CJIOH pacnoJaraercst IHOJA BHYTPEHHEH MITYKaTYpPKOH.

[IpuMeHeHne B OrpaKieHHH JABYX NapOH3OASIHOHHBIX CJOEB,
OTHOTO HAa BHYTPEHHEH, & ApYroro Ha HapyXKHOH NOBEPXHOCTH OT-
paxKleHus, TapaHTHPYs €ro OT KOHIAEHCAlMW BJarH, OYIeT B TO XKe
BpeMsl NpPeNsATCTBOBATh HCIAPEHHIO CTPOHTEJbHOH Biard. Crenona-
TeJbHO, 3TO MEepPOIpHATHE IONYCTHMO TOJbLKO B TOM cJydyae, eclH

! TTo nanneim npod. C. A. Toponosa,
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Oyler rapanTHpOBaHa TIUIATeNbHAA IIPOCYIIKA OTpaKAEHHA Mepej
HaHeceHHeM STHX CJIOeB, B IIPOTHUBHOM CJyuae B TaKOM OrpaKJeHUuH
OKaxeTcsl HeOJaTONpHUsITHBIN BJIAXKHOCTHBLIH peUM BCJAENCTBHE OC-
TABIIEHCA B HEM CTPOHUTEJNbHON BJATH.

B nHapysKubIX orpaIeHHAX [IOMeUIeHHH, B KOTOPBIX MOALEPXKHBA-
eTcs HU3Kas TeMmiepaTypa BO3AyXa, HANpuMep B XOJOAMILHHKAX,
pPacloJ0XKeHHe NapOU30JIAUNOHHOIQ CJI0S Yy BHYTPEHHEH IOBEpXHO-
CTH HeZOIyCTUMO, TAK KAK B JIETHee BpeMs 3TO IOBJAE€YET KOHICHCA-
LU0 Napa U3 HAPYKHOTO Bo3ayxa. PacrnosoxeHHe NMapOU30JALHOH-
HOTO CJI0s1 ¥ HAPYIKHOH NOBEPXHOCTH OrpaKJaeHHH XOJOJAHJILHHKOB
palHOHAJBHO TOJNBKO Y HU3KOTEMIIEPaTyPHBIX KaMep. Y KaMep C TeM-
neparypaMu Bo3nyxa, 06au3kuMu K (°, Takoe pacnogoxKeHHe napo-
H30JIILMOHHOIO CJIOs, TAPAHTHPYS OrpamKieHHs OT KOHJIeHCalHH B
HHX BJard B JIETHEe BPEMs, MOXKET BBLI3BATH KOHAEHCALHIO B HHUX
BJAarH B 3HMHee BpeMs H3 BHYTPEHHEro BO3AyXa KaMep, €C/IH TeM-
nepaTrypa ero OKameTcsd BHIUIE TeMIlepaTyphl Hapy:KHOro BO3Ayxa.
[TosaTomMy B Takux ciaydasx Ajas ofecrledeHHs HOPMAabHOro BaaX-
HOCTHOTO peXHMa Orpa)XZeHHH MOMXKHO PeKOMEeHI0BaThb CjepyloHiue
coco0Hml.

. PacnosaraTb B OTpam/eHHH fiBa lAJE€XKHBLIX [1apOH30JsILHOH-
HBIX CJO0SI — OJIMH Y BHYTpDEHHeW, APYyro¥ —y HapyxHOH NOBepXHO-
CTH, 00eCneuHB JO0CTATOYHYIO CYXOCTh MATepHAJOB OrpaxKAeHusa ne-
peJi HaHeceHHeM 3THX CJoeB. B 3ToM ciaydae KOHIEHCALHA BJATH B
OrpaxIeHUn B JIETHEe U B 3UMHee BpeMs OyIeT OTCYTCTBOBATH.

2. OTkasaThCs COBCEM OT NMpPUMEHEHHS MapOoH3ONALNOHHLIX C.10-
en, noabupas MaTepHaJbl B OTpaX{IeHHH TAKHM 00pasoM, 4ToObl na-
JAeHHe TeMIlepaTyphl B OTPaXKIeHHH M YIPYrOCTH BOJASHOIO Iapa B
nem Oblio paBHOMepHHIM. Jlydlle BCero B 3TOM c/ayuae genaarth Ha-
PYKHbIe OI'PaXKACHHA U3 OJHOPOAHOIO MaTepHasa,

5. BRAYKHOCTHBIXM PEXXMM BECUEPAAYHLIX TMOKPLITHH

bosplIoe BJMSIHHE HA BAAXHOCTHBRIM DexXXUM OecyeplauHbix IIo-
KDBITHH OKas3blBaeT THAPOH3OIANMOHHBIH KOBEp, HasHadyeHue KOTO-
poro mpefoXpPaHAThL MOKPBLITHE OT YBJAAKHEHHS €ro JHOXAEBOH WHJIH
TaJ0i BOZOH. I'MIpOM3ONANHOHHBIE KOBEp ABJSAETCS B TO Ke BpeMsd
H XODOIUHM I1apOM3O0JALLHOHHBEIM cjoeM (cMm. Tab6a. 24}, a pacmoJgo-
JKEHHe ero Ha HapyXHOH NOBEPXHOCTH JOKPBLITHA SIBJSIETCS IPUYUHHON
KOHACHCALMH BJaard noj kospoM. Qcobenno onacuof 6yJeT KOHeH-
caludA BJAarH B INOKDBITHAX JEePEeBAHHLIX HJH yTellJIeHHBIX OpraHuye-
CKHMH MaTepuajaMH, TakK Kak OHa MOXKeT IPHBECTH K 3ariuBa-
HHIO HX. _

YcTpoficTBO B TAKOM Cjlydde BTOPOrO NapOUBOJALUOHHOTO CJI0%
y BHYTPeHHeH NOBEPXHOCTH IIOKPBLITHA, HANPHUMED BHYTpPEHHeN TY-
KaTypKY IO TOJIO WM NepraMuHy, He BIOJHE JNOCTHIAeT LEeJdH, TaK
Kak 3TOT CJOH Bcerga Oyaer OoJiee maponpoHHIiaeM, 4eM PYJIOHHLIIM
KOBEp, M, YMEHLIIMB HMHTEHCHBHOCTL KOHZEHCAIlMH, COBCEM ee He
yCTpaHHT.
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E1MHCTBEHHOH Leeco00pasHol Mepod I/ yCTpaHeHUsT KOHJeH-
Ccallid BJATH B TAKUX INOKPBITHAX SBJSETCS YCTPOHCTBO B HHX BO3-
JAYLWHOHN IPOCJOHKH HJIH NPOAYXOB, PACIHOJONKEHHBIX Haj TelNJOH30-
JSIUOHHBIM CJ0€M U BEHTHJHDPYEMBIX HapyXkKHBIM BO3AyXxoM. [Ipumep
TAKOT'0 MOKPLITHA NpHBedeH Ha puc. 45. [Ipy Takol KoHCTpyKIUM 1o-
KDLITHSl Hapy:KHBI BO3/AYX, NPOHHKASI B NIPOCIOHKY, HMEIY0 60-
Jee BLICOKYIO TeMIlepartypy, OyleT HarpeBaThbCsl, OTHHMAThL BJAry oT
MaTepuaJsia MOKPBITHA W HCHAPATH TY BJAATY, KOTOpas MOXKET KOH-
JEHCHPOBATLCSl U3 BHYTPEHHEr0 BO3jlyXa Ha BepXHeH IOBEPXHOCTH
npocaoiky. OcobeHno 6oJblioe 3HAYCHHE HMECT BCHTHUJISLUS BO3-
AYIDHOH 11POCJOHKH B NepBOe BpeMsl 3KCIJIyaTallMK IOKPLITHS, €CJH
MaTepuaJ/bl ero UMelOT IOBBILLEHHYIO BJIAaKHOCTD.

TerroTeXxHHYECKHH PACUET MOKPBLITHH C BEHTHJIHPYEMOH BO3AYLU-
HOU NPOCTONKON H3/10XKeH B IvaBe VI. Pacuer takux moxpbiTiil Ha
KOLJeHCALHIO B HUX BJATH CBOAHTCS K ONPEEJEHHIO BEJWYHHBI YII-
PYTOCTH BOJASIHOTO Mapa ex B BEHTHIHPYeMOM NpPoCJIoHKe.

Ilasi pacdyera 3TOH BeNMUYMHLI BBeJeM KpPOMe MpPHHATBIX paHee
s raaBe VI ciaeayromue 0603HaueHHS:

R — conpoTHBJeHHe IapONpPOHHLAHHIO YacTH IOKPHITHS, pac-

MOJIOXKEHHOHI HHXKe BO3NYILIHOH NPOCJOHKH, B MM-4.M2[e;
R_— conpoTruB/eHHe MapONPOHHLAHUIO YACTH NOKPBITHSA, PACIO-

JJOXKEHHOH BLIllIe BO3AYIIHOH NPOCAOHKH, B MM- 4. M?/e.
Beigeum no AJHHe NMpOCAOHKH GeCKOHEUHO MaJblii 3JeMeHT dx
WHpHHOH 1 M. 5 3TOro aaeMeHTa OrpaxkIeHHs GyaeM HMeTh: Ko-
JIHYECTBO Napa, NOCTYNAIOUIET0 B MPOCIOHKY OT BHYTPEHHErO BO3AY-
Xa, NPA OTCYTCTBUH KOHJEHCALUHM Napa B HUMXKHEH YaCTH MOKPBITHS:

Py= 2" gy 2ly
Ry
14, 0003HaUUB -lf:MH, noayuuam: Py=M;y(ex—e.)dx; Konuuecr-
R.l'.[
BO Mapa, YXOASIIero W3 IpPOCJAOHKH K Hapy:KHOMY BO3Ayxy. Uepea
BEPXHIOI 4YaCThb IIOKPBITHSI, NPH OTCYTCTBHH B HeH KOHJEHCALMH
napa:

e, —=e
P, —= =~ dxzly,

_ R

1 _
nad, obosnauns — =My, nonyunm: Py=M,(e,—e,)dx; KonuuecTBO
Rﬂ
napa, WAYHICTO Ha H3MeHeHHe abCOIOTHOH BJaMKIIOCTH BO3AYXd B
npocaoiike Ha df e/m3, P3=W’'df /4, roe W =3600 vé #¥/4; v—
CKOPOCTb JABHXKEHHs BO3/yXa B IPOCJIOIKe B m/cex; & — TOJILHHA
NIPOCJIONKH B M. &
3amenss f Ha e [mo dopmyae (82)], moayuum: df =Bde,
rje
1,058
B=—"—,
QRIS
273
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M3 ycnoBus 6ananca Baaru Py=P—P,, oTkyna uMeem:
W’/Bde=M;y(es—ey) dx—Mu(ex—en)dx.

IT0 ypaBHEeH{e AHAJOTHYHO YPaBHEHMIO, NOJYYEHHOMY Ajs Ga-
JlaHCa Tensia W npuBeleHHOMY Ha cTp. 159. IlosTomy aHasoruyHo
¢opmyae (76) mast BLIYHCJHEHHSI BEJIMUHHBI €, OKOHYATENBHO MOJY-
YHM CJAEAYIOLLYI (POPMYJIy:

My + M,

T wB
e, = A+ ley (Mg + My) — Al e ’ (99)
M, + M,
Tle e,— YHOPYTOCTb BOASIHOIO napa B ITPOC/JAOHKe HA PACCTOSHHH X M
OT BXOZa BO3ZyXa B NPOCJAOUKY B MM pT. CT.;
A = Mges+Myey;
€ — OCHOBaHHe HATYDPaJbHBIX Jorapu¢pMoB,

Onpenenus no ¢opmyne (99) sHayenHe e, B JIOOOM CEUEHHH I10-
KpBLITHA, pacCMaTpHBaeM €ro COCTOAMIMM M3 ABYX OTIeJbHHX Ya-
cTed—HHXKHeH M BepXHeH M JejaeM pacyeT Ha KOHAEHCAUHK® OfT-
IeJBbHO /151 HHXKHEH YacTH NpPH pas3HOCTH YNPYLocTed BOIASIHOTO Ma-
pa éz—ex N OTACJbHO AJs BepXHEH 4acCTH IPH PAa3HOCTH YHPYro-
CTeH ex — ey.

Gopmyna (99) cnpaBennnBa TOJBKO NPH OTCYTCTBHU KOHJEHCA-
WK Napa B NOKPHTHH. {Ipu KOHAECHCAUHH pacueT yCJAO0XKHAECTCH, Tak
KaK IPUXOAHUTCH YUHTBIBATH H KOJHMUYECTBO BJACH, KOHAEHCHPYIOILEH-
¢Sl B MOKPBHITHH.

Ipumep 48. PaccuuraTh Ha KOHIEHCANlHI0 BJATH NOKPBITHE ¢ BeHTHAHPYeMO
BO3AYIUHOH TNPOCJOHKOH, pacCMOTpeHHOe B InpHMepe 34 M H300paxeHHo? Ha
pHc. 45. TeMnepaTypnl BO3AYXa H CKOPOCThL €ro JIBHXKEHHA B NPOCJOHKE OPHMEM
TAKHMH Ke, uTO H B npuMepe 33.

Buna®HOCTH BO3JyXa NPHMEM CJAeIYIONHMH:

BHYTpeHHero — @r=75%, uro npu 156°C maer es=99 mm pr. c7;
HapyXHoro — ¢y =_80%, uto npu —8,5° C naer exs=1,8 mn pr. cT.
Ilpn ckopocTH Bosayxa B npocioiike v==0,2 mfcex nOayuUM:

W' = 360002011 = 79,2 #%u.

Bes yuera conporuBieHHit Biaaroo6MeHy Ry s B Kpy CONPOTHBEICHHA [apo-
NPOHHLAHHIO NOKPLITHA GYAYT:
HHKHEH 4acTH:

¥KeJgeszo6eTonHas madra 100 mx  Rp=0,1:0,004=25
KepaMauToBas sacenka 170 mu  Rpp=0,17:0,05=3,4
KopKa u3pecTKopasi 30 mu Ru3=0,03:0,016=1,9

R,=30,3 mm-4-m%¢

|
My= E(IE =0,033 2/m%- 1. mm;

BCPXHCH 4acTH: HACTHJ gepeBfHHBIA 40 mm
Ru4=0,04:0,0082=4,9
PYJIOHHLI KOBep ABYXCIOHHBIA (1m0 Tabu. 24) Rns=12,8

R;=17,7 MM-q-M2[e
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1 .
My = m = 0,006 e/m2-4- pn’

A=0,033-9,94- 0,056-1,8 = 0,43.

HanGonbmas BepOATHOCTL KOHJEHCaluWd Napa B NOKPHITHA OyjeT B KoHLE
BO3AYIIHOH NPOC/AOHKH, T. €. Y BbLIXOJAa BO3AyXa M3 IPOCNOHKH, TaK KaK B 3TOM
MecTe BO3AYX B IPOC/OHKe OyjAeT uMeTb HauGoAbIIYX YNPYTocTb BCAeJCTBHE MO-
CTYIJICHHS Mapa 4Yepe3 HHXKHIOK uyacTb NOKpHITHH, [losToMy pacuer AejaeM Iad
CeueHHs:, oTCTOsAWEro Ha 0,5 M OT BLIXOLHOrO OTBEPCTHH, T. €. And x=065 ..

ITo npumepy 34 s 3toro ceueHHsl fx=-—5,9°C, ueMy COOTBETCTBYET
1,058
B =———— =1},08.
NECE
273
Temnepatypa nox KpoBe/JbHbIM KOBPOM B 3TOM CeYeHHH OYHET:
5,9+ 8,5
Ty =— 5,9 ———— 0,367 =—28°C,
5 0.45 367 8

ueMy cooTBeTcTBYeT E5=232 mm pr. CT.
INokasarens crenesn npu e B popmyae (99) 6yner:
0,033 + 0,056

— 6,56 =—20, .
79,2.1,08 5 00068

ITo dopmyne (99) nonyuum: ,
0,43 - (1,8-0,089 — 0,43) ¢—0-0068
. =
o 0,033 -+ 0,056
Tak kax Es okasanoch Gonbliue ex, TO, JaKe He YYHTHIBasl Naj€HHA YIPYTOCTH
BOAAHOrO napa B HACTHJE, MOJAYYHM, YTO KOHAEHCAIMH Iapa B BePXHeH 4acTH io-
KPLITHA HeT. B HHXXKHeH 4acTH NMOKPBLITHA TaKXXe KOHAEeHCAllHu napa me OylerT, Tak

KaK B HeH CJIOH PAacCIIONOXKEeHB B NOCAEA0BATEALHOCTH, OﬁeCHeHHBBIOMEﬁ ¢¢ OT KOH-

J€HCAL UM,
IlpH OTCYTCTBHM BeHTHJASLHH BO3AYIIHOH NPOCTORAKH CONPOTHBJEHHE Napomnpo-

= 1,82 mm pm.cm.

HHUAHHIO TPOCJAOHKH C YueTOM KOHBEKUHH. BoO3fyXa OyfeT: an—_o '135=0,81.

Temmeparypa Bo3ayxXa B npocioike no npumepy 34 6yner —3,4°. Eenn npoussecru
rpaduueckHii pacueT BAAXKHOCTHOTNO peXHMa NOKPHITHA, TO 30HAa KOHIEHCAUHH OKa-
KEeTCH TOJHOCTBbI 3aHHMaolleil AepeBAHHBIH HACTHJA, HA HHMSHEH MOBEpPXHOCTH

KOTOPOTO TeMIlepaTypa paBHa:

—3,4-}- 8,5
Ty =—23,4 — * 0,1 =—4,5Cu E;,=3,14 unpm.cm.
0,45
KosanuecTBo mapa, mocTynalollero K 30He KonfeHcalHd, Oyaer
99314 _ . »
= = 0,22 e/mu2.4.
'™ 30,34-0,81
TemMneparypa moj py1OHHBIM KOBPOM:
— 3,44 8,5
T =— 3,4 — 1 0,367 =—27,6°C u Eg = 2,41 mmpm.cm,;
0,45
2,41 —1,8
P, = = 0,05 2/M2su.

12,8
KosnuecTso Kongercara P, =0,22—0,05=0,17 2/m?-u.
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JTOT UpHMEp NOKA3blBAaeT, UTO BEHTHAHpOBaHHE NOKPLITHS lia-
PYXKHBIM BO3/AyXOM FapaHTHDPYET OT KOHAeHcauuu baard. Ecau Boa-
AyuiHasi NpOc/aOWKa HEeBeHTHJAHpPyeMas, B TOKPBITHH TPOHCXOJHT
KOHJencalua BJjaru, HeCMOTPSl Ha TO, UTO y BHYTPEHHeH IOBepXHO-
CTH €ro yJOMKeHa xKenezobetonHas mianta, uMmewilas R;=25. Kou-
JeHcauus BJgard B TNOKPLITHH OyAeT 3HAYHTebHO OOJbIIEH IIpH
BEHTHJHPOBAHUU BO3AYWHOH TMNPOCAOHKH BHYTPEHHHM BO3J1yXOM
3nanus. [lostoamy coobuieHre BO3AYUIHOH MPOCJAOHKH ¢ BHYTPEHHUM

tw
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Puc, 73. HaMeHeHHe oOLeMHOH BadXK-
toctit topda W jgepesa B OecCuepnau-
HOM TOKPBTUH

BO3LYXOM HEIOIYyCTHMO.

PacueTsl mOKa3blBAIOT, UTO
A5 YCTPaHEHHA KOHJEHCAUHH
BJAary B MMOKPLITUAX, BEHTUIHDPYe-
MBIX HapyXHBIM BO3LYyXOM, AO-
cTaTouHbl HeloJiblliHe CKOPOCTH

BO3/iyXa B BO3AYIUHOH NpOCJON-

Ke MOKPLITHS.

OTcyTCTBHE BEHTHJIALHK Ha-
DPYXKHBIM BO3AYXOM [A€peBSHHLIX
HecuepaulblX TOKPLITHI 4acTo
ObiBaeT eUMHCTBEHHON IIpHYHHOH
pPEe3KOrO ITOBLILIEHHS UX BJIAKHO-
CTH; TaKHe TOKPLITHA B TE€YEHHE
2-~3 JIeT MPUXOAST B MOJHYIO He-
rofHoctb, [lpaxkrtuka obcaenosa-
HUuSl fepeBAHHLIX OecueprauyHbIX
NOKPLITHH IIoKasaJja, uTo Helo-
CTATOUHO $SICHOE IIpefCTaBJeHHUC

06 HX BJAaXKHOCTHOM pexXume

NPUBOAUIO K KOHCTDYKTHBHBIM
OuIHOKaM IIPH HX NPOEKTHUPOBANHH, YTO B CBOK OYE€pelb BLI3bIBAJIO
‘paspylieHHe 3THX NOKPLITHE.

OTBepcTHA A1 BEHTHJSIIUH BO3AYIUHOH INPOCAOHKH He JOJKHBI
TIOKPBIBATHLCA HHeeM, TAK Kak, 3amepsas, HHCH oOpasyer JeAsanyio
IIJIEHKY W BEHTHJUPOBAHHE NPOCJAOHKH IIPCKpallaeTcs.

Hackoabko 6aronpusTHeIM SBJAAETCSH BJAXKHOCTHBIH PEXKHM I10-
KPBITHH, BEHTHIHPYEMBIX HapyXkKHBIM BO3AYXOM, BUIHO H3 pe3y/bTa-
TOB oOc/ie1oBanus Gecuepaaunoro nokpbltua, Ha puc. 73 nan paspes
3TOr0 NMOKPBITHS, 4 TakxKe rpadHKk U3MCHEHHs BJA2XHOCTH €ro mare-
plaJIOB 3a 3UMHMH lepruoA. Mecra BoleMKH Npol 0003HAYCHLI KPYK-
KaMH ¢ HOMepaMy uX. BosjiyurHas npocaoiikxa BeHTHAHpOBaiach Ha-
PVIKHBIM BO3LYXOM uepe3 HPOMeXRYTKH MexAy Opyckamu pabouero
HacTuaa.

I'padux moxasniBaer, yToO MakcHMaJbHasg ofbeMHasi BJAAXKHOCTD
nepena He npeswimnana 7,5% (oxoso 15Y% BecoBblx), a cdaruyma
6uliia He Goaee 5,89 (okono 18% BecoBBIX), T. €. He TIPEBOCXOAUIA
npefena copOUHOHHOTO YBJIAXKHEHHS, HECMOTpPS Ha CPaBHHUTEJIbLHO
BLICOKYVIO BJd)KHOCTh BHYTpeHnHero BosAyxa (Bmie 60%) B mome-
IeHHH H OTCYTCTBHe NAPOU30JSIMHOHHOIO CJIOs Yy BHYTPEHHEH Io-
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BEPXHOCTH MOKPHITHA. I paduK HATASIAHO MOKA3LIBAET, YTO B MEpHON
BeceHHero morensieHns (c 16 mapra no 10 masi) BJiaXKHOCTH Mare-
puaJjioB MOKPBITHS, HENOCPEACTBCHHO IPHJETaINUX K BO3AYLIHOH
npocioike (npo6ul Ne 3 u 4), pe3ko CHM3HJIach, B TO BpeMs KaK
BJIAXKHOCTL TIPOO, paclooKeHHEIX OJHXEe K BHYTpPEHHEH MOBepXHO-
ctd (mpobur Ne 1 u 2), mouTH He H3MEHHJIACh, DTO SIBJISETCS PE3Y.ib-
TATOM BEHTHJISILMHA BO3AYINHOH NPOCJOHKH IPH OJHOBPEMEHHOM IIpO-
rpeBe KPOBJIH COJIHIEM. |

Fnasa XI. NEPEMELLEHME B -OI'PA}KAEHMH WUOAKOWU BJIIATH

Ilepemelienne Bnaru B MaTepuale HAYMHAETCA ¢ MOMeHTa O0pa-
30BaHHsl B HeM KOHACHCANHOHHOH BJAaTH, Tak Kaxk copbupoBanHas
Bjara, Haxolsiasicd B MaTepHa/Jie B CBI3aHHOM COCTOSIHHH, lepe-
MellaTbCcq B XKUIKOM BHAe He MoxeT, Toabko coOoaHas Baara, od-
paszoBaBllafcs B MaTepHale HIH B pe3yabTaTe KOHJAEHCAUHH B HEM
BOJASIHOTO Tlapa, HJIH B Pe3yJbTaTe HellOCPeACTBCHHOIO BIHUTHBAHHA
MaTePHAaJOM BOXDLI, MOXKET ilepeMelllaThCsl. - Tak Kak KanuJspHas
KOHAEeHCAUHs HAauHHAeTCs B MarepHaJge MPH OTHOCHTENbHBIX YIIPYIO-
cTAX BoAsinoro mapa nmxe 1009%, ro B HekoTOpBHIX MaTepHaJsax me-
PEABHXKCHHE KHAKOW BJaru MOXKeET HAUHHATLCH paHblle, 4eM Mare:
pHaJM AOCTHTHET mpejaena COpBNMOHHOIO yRJa:KHeHHsI. Tak, Hanpu-
Mep, B NeHOOeTOHE TEepeMellleHHe KHIAKOH BJAarH HauHHaeTcss IIpH
BJAXKHOCTH €ro, cooTBeTcTBYIoIEeH 96Y% OTHOCHTENbHOH YIPYrOCTH
BOJASIHOTO mapa.

B nepso#l craiuy yBaakHEHHS XKHIKas BJaara CocpeiloTOUYHBAET-
Cs1 B MECTAX KOHTAKTOB OTAEJLHBIX HACTHI HjyM B HauboJsee y3KHX
KalMJIsipax H BCJEICTBHE CBOell pa3apoOJeHHOCTH MepeMeliaThes
erle He MoxkeT. [lepemenienue BIaru HauuwHaeTcs ¢ MOMeNTa, Koria
BJlara, COCPENOTOUCHHAS B OTAEJbHBIX MeCTax, HauuHaeT CJAMBAThCS
BoenuHo. Ilpu stoM Baara samnoqxser Nmopel MaTepHaJsia TOJbKO ua-
CTHYHO, TAK KaK B HHX KpPOMe BJarn OVIVT HaXOAHThCHI BO3IVX H
BOJASIHON Map. DTa CTaius NepeiBHKEHHs BJaru HOCUT Ha3BaHLe Ka-
nuaasgpHoll gnpoysuu. Ilpr xannaasapHoli 1ud@ysHn kKpome JBH-
KeHHS BJIArH B KUAKOH haze MOXKET TPOUCXOANTL H NepeMellleHle
BJAr'd B BHJAe 1lapa NpU TpagueHTe TeMIEepaTyphl B MaTepHase.
[TapooOpasnas Baara MOXKET IlepelBHTaTLbCsl B MaTepuajie U B Ha-
npaBjeHuH, o©OOpaTHOM IBHMKEHHUIO KHIKOH Baard. B uwactHOCTH,
B CIVIOHIHBIX GecyepaadyHblX DOKPLITHSIX C MOMeHTa o00pa3oBaHNA
KOHZeHCATa [OJ KPOBEJALHBIM KOBPOM HAUHHAETCA IepeMelleHlle
KUIKOHN BJArW B HANpPaBJEHHH BHU3 0T MecTa 0O6pas3oBalus KOHIeH-
caTa, a- napoobpasdas Bjara IpojoJKaer NnepeMelarscss B o6par
[1I0M HalpaBJeHHH BBepX K MecTy 00pa3oBailHs KOHJeHcaTa.

[Ipu manbHefilleM NOBHIIEHHH BJIAXKHOCTH MaTepHasa ero 1opbl
HJIH MeJIKHE KaNHJAJAPBl MOTYT UaCTHYHO OKAa3aThCfl NOJHOCTLIO 3a-
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MOJIHEHHBIMH XHOAKOH BJArod, B 3ToM cJaydae razonast ¢asa B nopax
MaTepHalla OKaMeTcs yxe He CIJIOMHON, a pa3apobieHHol (aucnep-
FUpOBAHHOH). 3T0 Oyler HayaJOM CTAaIHH NepeMelleHHsl BJarH, Ho-
Csilled Ha3BaHue (pHIbTpaHH.

Taxkum oOGpazom, cTaiud KanuaaspHou AuddysHd XapakTepuay-
€TCA TeM, 4TO NpH Hel BJAXKHOCTbL MarepHasaa OoJblle npejesa
COpOLMOHHOrO YBJAXKHEHHS, HO MeHbIe TOH BJAXKHOCTH, MPHU KOTO-
po#t razobasi ¢pasza B MaTepHaJe OKas3biBaeTcs JHCHEePTHPOBaHHOM.
[Tpy xanunaaspuoit nuddysvu rasosas ¢asa B marepuane coofuia-
FOILAACH.

B nanbHefiiem OyneM paccMaTpHBATh TOALKO CTAJMI0 KATHJIILAD-
HOH AUQPQY3HH, TaK KAK QUJIbTPpAaUHs BJATH IHPOUCXOJHUT HPH CTOJb
BbICOKHX BJAXHOCTAX MaTepHasia; KOTOPble HELONYCTHMBI B Orpax-
J1eHHAX. '

1. NEPEMEWEHHE BNATH B CTPOMTENbHLIX MATEPHANAX

a5 BO3MOXHOCTH KAIWJAJAPHOYO NepeiBHKEHUs BJAAld B Mare
pra/je HeOOXOAHM TPAIHEHT BAAXHOCTH, T. €, H3MEHeHHe BJAaXKHOCTU
MaTepHaJsa 110 HanpaBJeHHIO JBHXKeHHs B HeMm Buard. Ilpu artom
BJara B MaTepuadie OyHeT rnepeMellaThCsl B HampaBJeHUH OT OO0Jb-
ulefl BJAXKHOCTY K MeHblied.

C noBBlLieHHEM TeMIEpaTypbl YMEHBLIAETCS NMOBEPXHOCTHOE Ha-
TAXEHHe XKUIKOCTH, a C/1elOBATENbHO, YBEJHUUBALTCS €e JaBJjeHHe,
II03TOMY NPW FpajHeHTe TeMOepaTypsl BrRara B HeM OyJIeT Takxke Ie-
peMemiaTbCs B HAIPAB/JACHHU MOHWIKEHHS TeMIepaTypbl {repmMonud-
¢y3usi). ViaMeHnenue noBepXHOCTHOrO HATAMKEHHSA BOJLI NPH H3MECHE-
HHH TeMIepaTypbl coctasasier Touabko 0,002 Ha | epad, no3ToMy HH-
TEHCHBHOCTL TepMoaudy3un Hebodsbiias. OnbiTHbIE JaHHbIE TIOKa-
3LIBAIOT, YTO MpPU YUCTOU TepmoAu(p¢y3uu HaMeHeHUe BJIAKHOCTH
MarepHaJa OKasbiBaeTcsi HeDOJBLIHM, YTO AAET OCHOBaHHe B JaJb-
HeHIeM B pacueTax OrpaxAamlUlHX KOHCTPYKHHMH ee He YUHMTBHIBATh.

s OpakTHYeCKHX pAacyeToB IepeMelleHusi B MarepHaJse BJaru
B XXHUIKOH ¢aze NpHUMeM, UTO B CTAUHOHADHBIX YCAOBHAX KOJHYECTBO
BJAarH, nepeMelnailiefica B Marepuane, OyaeT mpsiMo NPONOPIHO-
1aJbHO TPAJUEHTY BJAXKHOCTH, T. €.

do
G=--—— 2, (100)

rie ¢ -~ KOJHMYECTBO BJIATH, NMPOXO/sled yepes eUHULY IOBEPXHO-

®
CTH marepHana, B 2/m?; - — I'PajiielT BJAaXHOCTH B MaTepHasde B
X
%/m; Z—mBpemsa B 4; B — KO3QOHIUHEHT NPONOPLUHOHAJIBHOCTH, Xa-
pAKTEPU3VIOIUHA HaHHLIH MaTepHa/ B OTHOLIEHHH IepeMelleHHs B

€M BJaTH.
[lo anajoruu ¢ TEMIONPOBOAHOCTbIO KO3(QQHIHEHT NPONopuUHo-
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HaJAbHOCTH P HazoBeM K03¢G(PUIHEHTOM BJArONpOBOAHOCTH. Paamep-
HOCTB €ro 6ymer efx- -4 Y% *.

Ilpoctota ypaBHenus (100) kaxyuascs, Tak Kak Ko3pOUUHEHT
BJATONPOBOJHOCTH P} He fIBJISIETCS NOCTOSHHON BeJHUYHHOH, a 3aBHCHT
oT paAa (akTopoB, KOTOpPHEe HeOOXOJHMO YUHTHIBAThL TPU pacyere.

Wy, %
250

200
150 : \\

M G M \
100

50

j -

g 1 2 3 4 5 & 7 8 -
ﬁ/ﬁ 3 Beicoma obpasuya 8 cm
—

E // t¢ o Puc. 74. Cxema ycTaHOBKH Aa4

, —= onpeAeneHUst K03ppHUHEHTA
= = — - BJIArolpoBOAHOCTH

Puc. 75, PacnpepeneHue BJaru
B KapToHe TpH KamWWLIAPHOH

auddysuu
ﬁ' ‘?/M'q' %.‘
018107
4
0,14 -,
0,10 =
/
006 );
Puc. 76. Kosdduuuent Braronpo-
BOLHOCTH TOpPOIIHTH ¢ obbem- 0,02
HelM BecoM 180 x2/m® B 3aBHcu-
MOCTH OT €€ BJaXHOCTH . 20 50 100 50
0
Wy, A

daxrTophl, BJAHAIOUIHE HA BeNHYUHY KO3(PdHLHEeHTa BJArONPOBOIHO-
CTH, cjedyloluue: CTPYKTypa martepHaJsa, XapakTep CBA3HM BJalH ¢
MaTepHajJoOM H ero TeMmmeparypa, BJa)XHOCTb MartepHana. Ilepe-
UHC/IeHHBIe PAKTOpHL, 3a HCKJAWYEHHEM TeMIepaTypbl, YUHTHIBAIOTCA
I[pU ONBITHOM onpejpetendil Ko3(pduUUHEeHTa BAAronpoBOAHOCTH;
BAHAHUE TemnepaTypbl MOXKeT OblThb YYTEHO TeOPEeTHUECKH.
KoaddHuuueHT BAAronpoBOJHOCTH MaTtepHaJja olpejenasercs I0
mMeTonuke, padpaboranHoit P. E. bpuauurom u cocrosilei B caeny-

* He caeayer 370T K03D(HIHEHT CMeWHBATh ¢ KO3hGHUHEHTOM BJIaronpoBoj-
HOCTH, MPHHATBIM B TEOPHH CYIUKH, Tje OH sABjAgercd KO3ddHUHeHTOM nponopuuo-
HalbHOCTH MEXJAY IJIOTHOCTHIO IIOTOKA KHAKOCTH M TPAAHEHTOM BJAXKHOCTH
H HMeeT pasMepHOCTh M%[d,
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roiem. Ob6pazen marepuasna B BHIe NPH3MBI ceueHueM H5X5 cm H
BBICOTOH 25 cm 006Ma3uBalOT 110 OOKOBLHIM  IOBEPXHOCTSIM  BOJO-
W [rapoHenpoHunaeMmofl zamaskod M (puc. 74) U yCTaHaBJAUBAKT B
BEPTHKAJBHOM TNOJIOKEHHH B repMeTHueckoMm cocyle C. Ecam ucnui-
THIBAETCH CBHINYYHH Marepuald, TO ero MOMellalwT B OTKPHITBIH ¢
000HX KOHLLOB IHMJANH/IP, KOTOPBIH TaKiKe YCTaHABJUBAIOT BEPTHKADb-
HO B cocyle C. B HMKHeH yacTH UHJIHHAPA YKPelJIHdloT MeTadJanyec-
KYIO0 CETKY, lIPeNATCTBYIUIYIO BHICLIIAHUIO MaTepHadaa 13 HUJIHHApA.
B cocyn C uepes marpydok // naiaupaloT BOLY, YPOBCHb KOTOpOH
J0aXeH OBTb HECKOJbKO Bbillle HUKHEH TIOBEPXHOCTH MaTepuaJfa,
narpy6oK 3akpbiBaioT pe3dnHoBoH npolOkoi. Cocya ¢ yKpemJeHHBIM
1a HeM o0pasnoM NOMeLlanT B atMocdepy ¢ NOCTOAHHONA TemIepa-
TYPOH H BJAXKIOCTbIO Bo3ayXa. IlepuoaHueckH B3BelUHBAIOT COCYA
c ofpa3noM [0 TexX NOpP, OKAa fOTeps Beca B eIHHHIYy BpeMeHH He
CTaHeT IIOCTOAHHOH. DTO OyIeT ykasmiBaTh lia TO, 4TO B obpasle yc-
TAHOBHJOCH CTAallHOHAPHOE COCTOsHHe NMepemenienus Baaru. Komaunue-
CTBO BJlar, TepsiemMoe 06pasinoM ¢ COCYJAOM B eHHHILY BPeMeHY, Oy-
AEeT paBHO KOJMUYECTBY BJAlH, NPOXOAALICH B TO Xe BpeMf uUepes
Jqofoe ceyeHHe o0pasna MarepHaJgaa.

[locae ycraHoOBJeHHs CTAallMOHADPHBIX YCJIOBHH mepeMeilleHHs Bja-
rH B o0pasle ero paspesaloT Ha HECKOJBKO PaBHBIX YacTeH IO JJH-
tie. Qunpefe 0T BJaKHOCTh MaTepHaaa Kaxaok u3 uacreil o6pasia
H CTPOAIT rpaHUK H3MeHeHHs BJa:KHOCTH 1o AauHe obpasna. [lpumep
TAKOro rpauka, noJy4eHHOro NpPH HCILITAHHH KApPTOHA, NpHBeJAeH
Ha pHc. 75. OOpaszen kaptoHa umed BuicoTy 8 cm. M3 rpaduka Bua-
HO, ¥TO Ha JJidHe obpasua 10 5 cx NPOHCXOANJIO llepeMelleHne BJaaru
B XUIKOH ¢asze, a HA AAHHe OT O 10 8 cM-— TOAbKO ItapoobpasHoe
nepeMellleHHe BJar.

M3 dopmyanr (100) noayunm dopmyay aJs BHIUHCIEHHA BeJHYN-
Hbl K03(dHLHeHTa BJAaTCNPOBOHOCTH 1O AAHHBIM OMNLITA:

p=G"do/dx, (101)

rge G'=G/Z — Ko.1MuecTBO RaAarH, NPOXOAANIEH Yepes e HHHITY I1710-
L1agH ceueHHs obpasmna B 1 4, B e/m?. 4,

Bce Beqnunnmbl, Bxoasume B dopMyay (101), mnoayuamrcs w3
OTILITHOTO Olipe/ie/1eHHsl KO3 (h(HUIMeHTa BJAaroNPOBOXHOCTH MATePHa-
jga. Tax xak BeJqnHunna i% SIBJACTCS I1epeMeHHoH 1Mo AauHe o6pas-
La {cM. puc. 75), To ¥ BeJMuliHa f GyjeT NepeMeHHOI, 3aBHCSIULel
OT BJAAXKHOCTH MaTepuasna. PesyspTaTel onpedenends oOpaGaTeiBa-
I0TCsi B BH/IE KPUBBIX 3aBUCHMOCTH fB OT . Ha puc. 76 npuBesen rpa-
duk, nomyuennstit 115 Topdonautel, ITo ropusoHTaNBHOHA OCH rpadu-
Ka OTJIOXKEHB! BJIa*KHOCTH MAaTepHa/1a @y, 4 110 BepTHKAJLHON — Re-
JTHYMHBL RKo3(pdunnenta saaronposoanoctn . Kpyxkn na rpaduxe
COOTBETCTBYIOT TOYKaM, IOJYYEHHBIM ONBITHBIM nyTeM. Kpupas 3a-
BHCHMOCTH § OT » NOKa3biBaeT, YTO BHayaJe BEJHYHHA 3 HHTEHCHBIIO
BO3pacTaer ¢ yBeJHUEHHEM BJAXKHOCTH MaTepuaja, a 3aTeM HHTEH-
CUBHOCTb BO3pacCTanHsl yMeHbIUAeTCs, HO NPH BAAXKHOCTH IIHTH 0O-
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Jgee 100% HMHTEHCHBHOCTh Bo3pacTanusi koadduureHta B HayHHaer
yGeJqH4YuBaThesl. st ApYrux CTPOUTENLHBIX MaTePHAIOB KPHUBBIE 3a-
BHCHMOCTH [} OT @ MMEIOT IPUMEPHO TAKOM Ke xapaxrep.

['paduk puc. 76 ABasieTcs pacyeTHBIM H YUHTBIBAET KPOME BJIHSI-
HHUS BJAXKHOCTH TAKMKe CTPYKTYPY MaTepHaJa U XapakTep CBA3H BJa-
TH C MaTepHa/JoM, TaK KaK OTHOCHTCS TOJBKO K OJHOMY JaHHOMY
Marepuaay. B npunoxenuu b nausl suavenus Kod3(QPPUIHEHTOB BJa-
FONPOBOAHOCTH [Jfl HEKOTOPBIX CTPOMTENbHBIX MaTepHajJOB B 3aBH-
CHMOCTH OT MX BJaxHOCTH. [0 3THM naHHBIM MOTYT 6bITH OCTPOCHL
pacyeTHble IpauKH, aHaJoruYHble rpaduky puc. 76.

Binanue teMnepaTtypsl Ha BeJHYHHY Ko3dQuiueHta Baaromnpo-
BOAHOCTH MaTEpHa/a COCTOUT B TOM, YTO C MOBHIIIEHHEM TeMIepaTy-
pPBl YMEHbUIAIOTCA BA3KOCTb BOJBl H €€ MOBEPXHOCTHOE HATSXKEHHe.
M3meHenne BeqauunHbl Koshduuuenta p 6yner obpatHo nNponopLHo-
HaJbHBIM H3MeHeHHIO BASKOCTH (W)} ¥ NPSIMO NPOMOPLHOHAJBHBIM
H3MEHEHHIO NTOBEDXHOCTHOTO HATHXKeHusa (o), T. €.

N
Be =B, 210, | (102)
rje HHAexkchl (0 M ¢ OTHOCATCA K COOTBETCTBYIOIUUM TeMIlepaTypam.
Taxum obGpa3oMm, ecJM H3BeCTHa TeMhepaTrypa, IpH KOTOpoH ompe-
pedeH K03¢ddUIMEeHT BJAaronpoBOAHOCTH MaTepHasa, To JeTKo OIpe-
J&THTh €ro U AJs APYTHX TeMIiepatyp.

3HayeHus1 KO3(PPHUNEHTOB BS3KOCTH U NOBEPXHOCTHOTO HaTAKe-

nisa BOAsl Aas temiepatyp or 0 mo 30°C npuBeneHsl B Tab.a. 25,

Tatauumwa 25
Benuundm k03 HUHEHTOB BA3KOCTH |L H MOBEPXHOCTHOTO HATHAMXKEHHS O BOJM
Temneparypa, °C 0 5 10 15 20 25 30
w- 108 ge.cexfm?z . . | 182,5 | I55 133 115,5 | 102 91 |81,7
o, apefemt . . . . . .| 75,7 74,951 74,19 73,43 72,67{71,91{71,16

Kak BuHO u3 Tabga. 25, BA3KOCTh BOALI ¢ lIOBBILIEHHEM TeMIIe-
paTypbl yMeHbilaeTcs OTHOCHTEAbHO ObICTpee, ueM MOBEPXHOCTHOE
HaTsXKeHHe, B CBA3K C ueM yBeJHuuBaercs KO3()PUIUEHT BJATONpO-
BOTHOCTH,

B npusnoxennn 5, a TakxkKe Ha pHc. 78 3HayeHHs1 KO3 (HHIHEHTOB
BJAATONPOBOJHOCTH JaHbl AJs1 TeMIepatyp okoJo 15° Jlas mepecue-
Ta 3THX 3HauellH# Ha Jpyrue teMmuepartrypbl A. Y., ®paHuyyKoM 4/
NMpakTHYECKHX pacyeroB IpelJoxkena ciaeayomas dopMyJaa:

Be = Bus : —|—106,04t , (102a)

rie P:— K03 GHLUHEHT B/JIArONPOBOLHOCTH Marepuana NMpu TeMIle-
partype t epad; P15 — KO3DPHUUNEHT BJaronpoBOAHOCTH TOTO XKe Ma-
TepuaJga npu remmneparype 15° C.
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B npenenax or 0 go 30° C ownbka npu pacuere BJHSAHHS TeMIle-
patypbl Ha BeauuuHy P no ¢gopmyne (102a) ne npepbimaer 3%, yro
JONYCTHMO ILJI5I IPAKTHYECKHX PaCyeToB.

[Ipn oTpHUaTe/bHLIX TeMIepaTypax BjJara B Iopax MaTepHaJa
MOXKEeT YaCTHYHO 3aMep3HyTb, YTO NMOBJedeT 3a coOOH pe3Koe CHH-
KeHHe KoaguuueHta BJATONPOBOJHOCTH. Bollpoc 0 nepeMellieHHH
BJAar# B CTPOHTEJBbHBIX MaTepHaJjaxX MpPH OTpHLATENbHLIX TemIepa-
Typax H3yueH OueHb wMaJo. P. E. DpuaHHroM ycTaHOBJEHO, YTO
IOJIHOTO 3aMep3aHHs BjarH, HaxoAslIeHCA B MOpax CTPOHTENbHBIX
MaTepHaJsaoB, O6BIYHO He MPOHUCXOAHUT. Bcerja umeeTcs 4acTb BJArH,
KOTOpass MOXKeT MepeMellaTbcs W3 OMHOH yacTH Marepua/a B Apy-
ryio 0OJA BJHMSIHHEM pas/iHuHBIX cHJ. TeMIepaTypa 3aMmep3aHus BJja-
TH B KallMJJIApax 3aBHCHUT OT HX AHaMeTpa: yeM MeHblle GyJeT aHa-
MeTp KalnuaJasapa, TeM HHKe Oy/leT TeMmIlepaTypa 3aMep3aHdsi B HeM
BoAbl. Tak, Hanpumep, B KaOWLJaspax guamerpom 1,57 mm Bojaa 3a-
Mep3aeT NpH Temnepatype —6,4°C; B Kanuaasipax mHaMeTpoOM
okoao 0,24 mm —npu -—14,2°C, a B kanmuaaspax JAHaAMETpPOM
0,1 #m— npu —18,6°C.

Has onpeaeneHHs KOJHYECTBA He3aMepalliell BJaaru B CTPOHTE -
HbIX MaTepHaJax, B 3aBUCHMOCTH OT TeMIIepaTyphbl H BJAXKHOCTH Ma-
tTepuana, kKaua. texd. Hayk 0. . SlcuHbiM npeasoxeHa smnupuue-
ckasg dopmyaa:

o = a4 bo, 4- 21— Cmﬁ_d (103)

IJ1¢ s — BECOBAS BJAAXKHOCTD Ma'repnaﬂa B %, w’ — BecoBasl BAaX-
HOCTb MaTepHaJja, OTHeceHHass K HezaMmepaulell B HeM Bjaare, 8 %;
{ — reMmepatypa Matepuaaa B epad; a, b, ¢, d — 3mMIHpUYECKHE KO-

st dHIHeHTD!, NPpHBeAeHHbIe B Ta6.. 26.
Tabauua 26

IMnupuyeckue Koadduuuentor, Bxoaamue B hopmyny (103)

Q6beMHBI Bec Kosdpduuped T
Marepxan B K2/M ! )
a b I ¢ I d
Berou Tsixeanidt . . . . 2160 1,9 0,15 —1,72 5,28
KepamsuroBeron. . . . 1430 3,83 0,22 —0,3 — 4,27
Kupnpu kpacumit . . . 1690 0,18 0 —0,93 | — 2,64
Kupnuu  cunaukatamit . . 1935 0,55 0,58 0,78 | —18,15
[TenoGeton. . . . . . 850 7,56 0 —1,82 6,12
IlemenTHO-necyanbiit pac-
TBOp 1:2 . . . . . 1725 0,55 0,8 —0,61 0,57
llemenTHo-necyadblil pac-
teop 1:4. . . . . . 1690 2,2 0,25 —1,2 1,92

dopmyaa (103) maer BO3MOXKHOCTL ONpeAe]HTL TaKkKe TeMIlepa-
TYypy, IPH KOTOPOH HAUYHHAETCH 3aMep3aHHe BJAATH B MaTepHaJfe MpH
JAaHHOH ero BaaxkKHocTH. Jas 31oro B gopmy.ae (103) Bmecro o’ moa-
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CTABJSETCA BENHUHHA wg, U NOJyUEHHOE YpaBHEHMe peulaeTcs OTHO-
CUTENbHO BeJAUYHHBI {, KOTOpasi ¥ JacT 3HaueHHe TeMIepaTyphl Haya-
7a 3aMep3aHus BJard B MatepHaJe.

Mpumep 49. Tlenoberon mmeer Baamuocre 15%, onpemennrs Temneparypy na-
yaJla 3amep3aHdf B HeM BJArH [ma H KOJMYECTBO 3aMep3illeH B HeM BJa4rH
npu ¢=—10°C.

[To popmyne (103) ans onpemencHUs TeMIepaTyphl Hawasna 3aMep3aHHs Bja-
rH fw.3 NOJYYHM ypaBHEHHE

—1,82-15+ 6,12
15 =17,56 4+ , OTKyna t,,, —=— 2,8°C.
ty.a
KoauuecTso Hesamepsiledi Baaru npd Temnepatrype —10°C Gyner
—1,82.16 4+ 6,12
© =7,56 + 10 =7,564 2,12 =9,68%.

KoguuectBo samepamueir piard: 15—9,68==5,32%, uto cocraeaser 35% scero

cofepXKaHH] Baard B neHoleToHe.
Ecna Baaxuocts nenoGerona Gymder 25%, To noayuum frs=—23"C u o'=
=11,5%; roauuecTBo 3amepaiueit snard 13,5%, uro cocrasnser 54% Bceit saary,

cogepXaiielcs B meHoOerone,

[Ipumep 49 nokasbiBaeT, 4TO KOJHUECTBO BJArd, 3aMepaaloulei
B MaTepHaJie, yBeJIHUHBAETCA C NOBLIILIeHHeM ero BJaXHOCTH W MOHH-
KeHdeM remnepatypsl. OTTaHBalye BJATH, 3aMep3ILeH B MaTepHade,
NPOHCXOJHUT TOJBKO TIPHW IMOBHIMIEHHH ero Temneparypsl Xo 0° Ecan
BJara, collepxauiasicssi B MaTepuaJse, HMEeT pacTBOPUMEIE COJH, TO
OTTaHBaHHe ee MOXKeT NMPOHCXONHTH M MpH Temneparypax Huxe (0°
[Tpu oTpyuaTebHBIX TeMIlepaTypax KoadpHUeHT BaAaronpoBOAHOCTH
HU3MEHAETCS NPORNOPUMOHAJBHO YMEHbIIEHHID OTHOCHTEJIBHOIO KOJH-
yecTBa He3amepalledl BJAAarM H INOHUIKEHHIO TeMIlepaTyphl B CBA3H
C H3MeHeHHeM BSI3KOCTH M NOBEPXHOCTHOTO HATSXKeEHHS.

2. PACHET BNAXXHOCTHOTO PEX{MMA OrPAXMAEHMSA
fIPU NEPEMEWEHWY B HEM YXXMBKOM BJIIATM

B HecraunoHapHBIX YCJOBHSIX NepeMeUleHHs JKHIKOH BJaru Ha
ocHosaHHH ypasueuus (100) u no anajoruu ¢ TEILIONPOBOAHOCTHIO
NpH HEeCTAUHOHAPHOM TelJaoBoM nortoke [ypasneune (1) yactu I]
AJisl ¥3MeHeHHs BJaXKHOCTH MaTepHaJsia BO BpeMeHH B IJIOCKOH OJHO-
POIHOH cTeHKe MOJYUYHM caenyioliee NHGPepeHiinanbioe ypaBHeHHe:

do  d (B, Jdo _
oz ox (wy " ox ) (104)

rae y — oObeMHBIHl Bec mMaTepnana B k2/m%, 10 — koauyecTBO BJa-
TH B ¢, HEOOXONHMOM 1/1A TOBLIIEHHS BJAXKHOCTH | k2 maTepHaJa
Ha 1%; x — KoopauHATa HanpaB/eHHS NepeMelieHHs BJAaru B M.

AHanordyno H3JOXEHHOMY B 4acTH I 171 pacueTos TemJonepe-
Aaud B HECTAUHOHADHHIX yCJAOBHAX peELICHHe 3TOI0 YpaBHEHHA Mpo-
BeEM B KOHEYHBIX pa3HocTsix. [Ipu 3ToM oHO mpumer BHI:

Aw f A%

AZ 10y @ Ax?
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Pa3bus cTeHKy Ha paBHBle CJOU TOJILMHOH AXx ¥ 0003HAUUB HH-
aAekcamu n—1; n; n-4-1 .., DOpAAKOBBEIE HOMepa NJOCKOCTed, pas-
rpaHUYUBAMOIINX CJOH, a HHIeKCcaMH Z — MOMEHTH BPEMEHH, MO-
JIVUAM:

On,z41 = On2 . Bnl.z Oyt 2 + Op—1, 2 — an. z
AZ 10y Ax? ‘
Pemiaem 3T0 ypaBHEHHE OTHOCHTENBHO ®p yii:
Pr:  AZ
(!Jn.z—}-l :wn’z ’ 10? .'-—A-;; (Cﬂn_*_l’z +(l)n__1'z ‘—'2(0”,2‘) . (105)

[€ g,z+1 — BAAKHOCTb MaTepHasia B IJIOCKOCTH 1 B MOMEHT Bpe-
Merun Z-+AZ B 9.

Bennynna xosdduuuenta BJaronpoBoAHOCTH B, BXOAsIIa
B Gopmyay (105), siBnsiercss nepemMeHHO#, 3aBuCsALIEH OT BJIaXKHO-
CTH MAaTepHasa, NMO3TOMY [AJf KaxkJI0ro CJaelyioliero MOMEHTa Bpe-
MeHH 3HayeHHe B B 3ToH Qopmyse Hepercsa APYrUM (IO rpaduxy 3a-
BHCHMOCTH ff OT ®») NO 3HAUEHHUIO BAAKHOCTH MATEpHAJA B IJIOCKO-
CTH 7 Ha JAHHBIH MOMEHT BpeMeHH. Ilpu nepeMeHHOH BeJHuYHHE [
dopmyra (105) siBasiercs npubau:xKenHod. Tounoll dopmysaolt Aas
BhiYHCJAEHHA BJIAXKHOCTH MaTepHana OYIET B ITOM cJlyuae CJaeayio-

ulas:

— AZ /
(Dn' 41 wﬂ;z _I— 10yAx2 [ﬁn-{— 1,2 l\mn—l—l, z wn,z) +
+ l’:’)n-—l,z (wnﬁl,z T mn,z)] ' | (1053)
rie Pri1,z — BEARUNHA KOS (PHIMCHTA BJAronpoBOAHOCTH, COOTBET-

®piy,z T @
2
KO3 (}HIUHeHTa BAAroNpoOBOLHOCTH, COOTBETCTBYIOLLAST BJIAXKHOCTH

MarepuaJa Ontz T O, z.
2

Onnako pacuer mo ¢opmyae (105a) caoxkuee, yem 1o Gopmy-
ae (105). Cpaeuenue pacuera no ¢opmynae (105), mpuBedeHEHOTO
B npumMepe 50, ¢ pacuerom no dopmyae (105a) maer yepes Tpu Mme-
Cslla CYLUKH CTeHBbl PacXOXKJeHHe CpelHell BJa:KHOCTH 6eTOHAa TOJb-
ko Ha 0,3% no cpaBuenuio ¢ pacuerom no Gopmyne (105a). Max-
CHMAaJbHOE pPAacXOoxJAeHHe BJAXKHOCTEH B OTHeJbHBEX IIJIOCKOCTAX
crennl He npeswlitaer 0,7%. IlosToMy mas npaxTHuecKHX pacyeTos
MOXKHO HOJb30BaTheA popmyaok (105) kax Gosee npocTol.

Magrcumasbioe NOMYyCTHMOE 3HaYeHHE WHTepBada BpeMenu AZ,
KOTOPO€ MOXKHO IIPAHATb B pacuere IpH NPHHATOA BeJIHUYHHE AX, On-
pefessgeTca no QopMyne

CTBYIOILASl BJAXHOCTH MAaTepuasna L2 . Bpoy, — BENUUMHA

Ax2.]
Azmam == ,xQﬁO? = 5}’2152- (106)
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7

B ¢opmyne (106) Beanunua p Gepercs no HaubosblIeMY 3Haye-
HHUI0 @, OXKHUJdeMOMY B OlPaKICHHUH.

OnpeneJeHne BJIa:KHOCTH MaTepuanad Ha MOBEPXHOCTH, TpaHxua-
jIed ¢ BO3AYXOM, NPH NpOUecce CYUIKH OTpPaxKIeHHs C BJaxKHOCTbIO
marepHadsaa, 6oJblieil npepena copOUHOHHOTO YBJIAXKHEHHd, Nenaer-
¢l Ha OCHOBAHHH CJeAyWINHX coobpaKeHuH (puc. 77).

A, B/M G- %

651077 -

5 /|
/

’ /-
0 5 10 15 20 25
Puc. 77. K pacuery W 7
IBAHHYHBIX  yCJ0- 85 /e
BM# TIpH  Hchape- Puc. -78, KosdrdunueHT BAaronpoBo HOCTH
HHH BJAr¥M ¢ [o- feroHa ¢ o0O0BeMHBIM BecoMm 1380 xe/s®
BEPXHOCTH B 3aBHCHMOCTH OT €T0 BJIAXKHOCTH

KonuuecTBo BJaaru, npuTexkawolled K NOBEPXHOCTH (IJIQCKO-
CTH #) OT nJockocTH n—1, no gopmyae (100):

()] — ©
—1
P, ,=p—"> 2. AZ e/m?,
’ Ax

KesunuecTBo BaAru, uenapsioliecst ¢ NOBEPXHOCTH:

P, —-Er=f Az oim,
R

2,2
B.-N

rie £, — mMakcumagabHas ynpyrocTb BOASIHOTO Mapa, COOTBETCTBYIO-
Hjag TeMmIeparype NnoBepXHOCTH M, B MM PT.CT., €y — YOPYrocTb BO-
ASHOrO Napa BO3AyXa B MM pPT. CT., Ren— CONPOTHBJEHHE BJaro-
o0MeHYy B MM -4 -Mm2[e,

KonnuectBo Biaru, Heo0XoanMoe AJ8 H3IMEHEHHS BJAXKHOCTH Ma-

Ax
TepHaJIa B CJI0e —2—— , npnnera}omem K HOBerHOCTH, Ha BeJIH‘-IHHy

Aw, 6vaer:
P"_\

0,2

- A—; v10A0, = 5yAxAo,.
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U3 ycnosus 6Gananca saaruw umeeM: P;,=P,,—Ps,, OTKyAa,
MOACTABJASA 3HaYeHua P, noayuuM:

Op1—O E,—e
5yAxAw, =P ——L " AZ . En Az,
Ax -
Peurast 310 ypaBHeHHe OTHOCHTEABHO Awg, NOJYYHM OKOHYATETIbHO:

_ BAZ AZ
A(l)n == 5?Ar2 (mn-—l — (Dn) — m (En — BB) ’ (107)

rie Aw, — H3MeHeHHe BJaXHOCTH MarTepHana B IJOCKOCTH n 3a
HHTepBas BpemeHd AZ Yacos.

Ilo rpaHUyYHbIM yCJAOBUAM (ONpPEIENCHHIO BJIAXKHOCTH HA NMOBEPX-
HOCTH, FpaHHyamiefi ¢ BO3AYXOM) MaKCHMAaJbHasi BeJHYHHA HWHTEP-
Bana BpeMeHH AZ'yaxe ONpPEREISETCH Ha OCHOBAHHH CJEAYIOINX CO-
obpaxkenull. Ilpy AZ’yvaxe AONKHO GBI Py=P, (puc. 77), OTKyLa
MOJYYHM:;

O, — G, E. .
ﬁ n—1, z fn, 241 AZ: h €y AZ

Ax Rya.q

Pewas sto YpaBHeHHe OTHOCHTEJLHO ﬁ)n’ Z41? NMOJIYUHM!

A
wte g En e - (108)
Ecny wn,z41, onpenenentoe no gopmydae (107), noJyuUTCs MeHb-
e ®, .., ONpejAeseHHoro 1o ¢popuyae (108),To eanunna AZ B3s-

i,
Ta 3aBLILICHHOH H HeOOXOLMMO ee yMEHbUIHTb, YTOObL MOJNYUHIAOCH
3HAYECHHE ®n 241 == On, 241,

Ilpu mazeHun BJAXKHOCTH MAaTEPHasa Ha MOBEPXHOCTH orpakie-
HHST HHXKE Npejena COPOHHOHHOrO yBJAXKHEHHS TIPUXOLUTCH YUHTHI-
BaTh eIll¢ nepeMelleHye BJArd B NapoBoH (pase oT IJIOCKOCTH n—I
K IJIOCKOCTH n (pHUC. 77) BCJAEICTBHE CHHKEHHS YIPYTOCTH BOMSIHO-
ro napa B IJOCKOCTH h Huxe £,, a clegoBaTesbHo, H HHMXKe yIpy-
FOCTH B IJIOCKOCTH n—1 (cM, mpumep 50).

w =

r
n,z-+1

Mpumep 50. Paccuutarh CKOpOCTb YAAJEHHSI CTPOUTENBHON BJArH B TedeHHE
TpeX JIeTHHX MecfileB U3 CHJOINHOH JerkobeToHHOH crenw ToamuHoH 50 cu. Ha-
YaabHAR BIamHOCTL GeToHa 25%. OOwveMmHHE Bec y==1400 xe/m5

ITo npHa0OXKeHn0 6 nocTpoeH pacueTHHIH rpadHK 3aBHCHMOCTH KosdduuueHTa
BJaronpoBOAHOCTH f} JIETKOro OeTOHA OT BJIAXKHOCTH g, NPHBeAeHHBIH Ha pHc. 78.
Inst eTHHX MecsleB mpHMEM: TeMmepatypy sosayxa 15°C u ero sramxHocts 70%,
yeMy COOTBETCTBYeT YNPYTOCTh BOASHOTO Hapa e==12,79.0,7=9 xunu pr. cT.

JTH e T0Ka3aTeJH NPUMEM M Ajf BHYTPeHHEro BO37yXa, CYUTafd, YTO OKOH-
HBle [IpOoeMBl eille He OYAYT 3ano/HeHHpIMH, ClefoBarelbHO, GyAeT CHMMETpPHUHOE
yAaJeHHE BJard H3 cTeHsl B o0e CTOPOHBLI, HWOSTOMY pacueT AenaeM AAA OAHOIl
NOMOBYHE CTEHBl MO e ToJIHHe, [leqHM TONOBHHY TOJMHHLL CTEHBI HA NAThL Pas-
HHIX c1oeB ToalmuHol Ax==0,05 » (puc. 79). HyMepaumio nnockocreii npuMeM
CAeRYIOWEN: X5 TAOCKOCTH CHMMeTpHH n=0; A4 NoBepXHOCTH cTenn n==>5, Tlpn
HavyanbHOM BJAXKHOCTH Gerona pamHol 25%, no rpaguky puc. 78 noayunm =
=0,054 e/n.4 Y. Tlpu 3TOoM 3nauvenun P no dopmyae (106) nonyunm:

5.1400-0,052

B pdcuere npuMeM AZ=120 « (5 cyToK).
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Pacuetnble GopMyJH A BHUHC/AeHHS BAAXKHOCTH 6eTOHA B OTJENbHHX I0C-
KOCTSIX CTeHbl OYIAYT CAedYIOlHe,
MMaocrocty [—4. ITo dopmyne (105) monyunm:

BAZ 120

= = 3,48,
10yAx2 10.1400.0, 052 B P

OTKYyAa ;
Op 241 Oy 2 T 3,48 (®n+1,2 + 0y, 2(’)m,z) '

ITnockocts O. Beuay Toro uro sta nAOCKOCTh SBJACTCA MHIOCKOCTbIO CHM-
MeTPHB KOHCTPYKUHH, GYAEM HMETb: @n4)==Wn—;=0), H Npelbymas popmyaa
npUMeT BHA:

@, ;41 == © + 6,88 (@ — @) -

MIaockocTb & (n0BEpXHOCTh cTeHbl), Jlo MOMEHTA CHHXEHHSA BJIAXHOCTH
GeToHA B 3TOM MJIOCKOCTH A0 4%, T. e. 10 ero npejesa COPOUHOHHOTO YBJAXKHEHHA
{cm. puc. 66), pacuer npoBoxuTcs 1o gopmyae (107), #3 KoTOpoH nOTyunHM:

AZ 20
paz__ 1 B=6,858..
5yAxz2  5.1400-0,052

[IpEMeM CONMPOTHBJIEHHE BJArooOMeHy y MOBEDXHOCTH CTeHH Rpn=
=0,2 mm-4-x2/e. MakcuMaJbHasi ynpyrocTb BOAfHOTO mapa, COOTBETCTBYIOLLA%
temneparype 15° C, 6yner: Es=128 ua pr. cr. Tlpu stom moayynm:

AZ 120

E: — = 12,8—'—9 =6s45’
5yAxRyy O €)= = 100.0,05.0,2 )

oTkyada no ¢opmyne (107):
A(D5 — 6,855 ((04 - (1)5) —6,45.

Beanunna kosd@uuueHta f B 3Toll ¢opMy/e NpHHHMAETCH COOTBETCTBYOUIEH
CpelHeR BJIAXKHEeCTH OeTOHA MeXAYy TIOCKOCTAMH 4 yu 5 1. e gAf BJAAXKHOCTH,
6, + 03

ABHOH .
P 2

I KOHTpPOAA BelHuMHbBl AZ 110 TPAHMYHEIM YCAOBHAM no dopmyie (108)

MOJAYYHM CHeRYIOULYIC KOHTPOAbHYIO (opmyry:
m5=m4—-(—)-£5—(12,8—~9)=m4—-9’—9—5.
0,28 p

Tak ®Kak TemmepaTypa 6erToHa B cTeHe paBHa 15°C, sHaueHHs f Gepem He-
nocpeacrsedno no rpaduxky pHc. 78 Ges monpaBKH Ha TEMIEPaTypy. .

Pacuer wu3MeHeHHsi BAaxHOCTH OeTOHa B CTeHe pacmosgaraeM B CACAYIOUIEH
pacdeTHOH Tabanue.

Jias KaXaoro MOMEHTa BpEMeHH TO0C/1Ie BBIYHCIEHHS BJAAXHOCTH 0OETOHA BO
BCeX IJOCKOCTAX CTEHbl M0J HHMHM B CKOOKAaxX BBINMHCBIBAIOTCH COOTBETCTBYIOILHE
M 3Haueuus kospduuuenra f-102, onpenensieMble no puc. 78, KOTOPble M NPHHH-
MawTcs B pacueTe NPH ONpPeldesieHHH BJa)KHOCTeH OeTOHa B CJeLYIOIIMH MOMEHT
BpeMmenHd. B rpade naockoctu 4 3amucoiBarorcA nsa sHaueHus f§-10%: nepsoe, cooT-
BETCTBYIOIIEE BJIAXKHOCTH B MIOCKOCTH 4, BTOPOE, COOTBETCTRYIOIIee CpejlHell BaaX-
HOCTH IJocKocTell 4 H 5. ,

Hns Gonbluell NIaBHOCTH pacueTa NepBHI HHTEPBaJ BpPEeMeHH NMPUHAT PaBHBIM
ABYM CYTKaM, TPH 3TOM 4HCIOBHe Ko3dduuuents! npu P B pacueTHelX dopMyaax
v3MeHeHn B OTHOUIEHHH 2:5. IIpHHATBHIE B pacueTe HHTepBasbl BpeMeHH YKa3aHbl
B rpade 2 pacueTHO TalJHLEL,

Ha 7-e cyTku B IJIOCKOCTH § BJaXKHOCTb OeTOHa moayuyuaack paBHofi 16,93%.
ITo npoBepounoit opMyae (L1 NPOBEPKH HHTePBaja BPEMeHH) B/JaXHOCTb paBHa:

0. = 95 —&95———74?
5T T 0,054 7V
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Pacuernas raGauua

BiaXXHOCTh 6eToHAa B %5 B IJIOCKOCTAX

Z,
CYTI{H AZ 0 / 9 3 4 5

0 25 25 25 25 25 25
2

2 25 25 25 25 25 22,24
5 (5,4) (5,2)

7 25 25 25 25 24,53 16,93
5 (5.4) (5.3) (4.7)

19 25 25 25 24,91 23,25 12,91
5 (5,4) (5,35) (5,1) (4.3)

17 25 25 24,98 24,62 1,75 9,51
5 (5,4) (5,4) (5,35) | (4.,85) (3,9)

22 25 25 24,92 24,16 20,2 - 6,32
4 (5,4) (5,4) (5,25) | (4,65) (3,45)

26 25 24,99 24,82 23,7 18,86 3,72
1 (5,4) (5,35) (5,2) (4,8) (3) e=12,4

27 25 24,98 24,79 23,57 18,7 3,19
l (5.4) | (5,35 | (5,2 (4,8) (2,9) | e=I1,6

28 25 24,97 24,75 23,44 18,54 2,94
2 (5,4) (5,35) | (5,15) | (4,75) (2,85) | e=11,1

30 25 24,96 24,67 23,19 18,22 2,79
2 (5,4) (5,35) (5,1) (4, 7) (2,8) | e=10,9

32 24,99 24,94 24,58 22,95 17,91 2,75
3 (5,4) (5,4) (5,35) (5,1) | (4,65) (2,75) | e=10,8

35 24,98 24,91 24,44 22,6 17,47 2,74
3 (5,4) (5,39) (5,3) (5) (4, 6) (2,7) |e=10,75

38 24,97 24,87 24,29 29,26 17,08 2,69
5 (5,4) (5,35) (5,3) (4,95) | (4,55) (2,65) |e=10,65

43 24,95 24,78 24,03 21,73 16,48 2,68
5 (5,4) (6,35) | (5,25) | (4.,85) | (4,45) (2,6) | e=10,6

48 24,92 24,67 23,75 21,24 15,94 2,62
5 (5,4) (5,35) (5,2) (4,8) (4,4) (2,5) [e=10,48

53 24,87 24,55 23,47 20,78 15,48 2,6
5 | (5,35) (5,3) (5,15) | (4,75) (4,3) (2,4) |e=10,38

58 24,81 0441 23,19 20,36 15,08 2,59
5 1 (5,35) (5,3) (5,1) (4,7) (4,25) (2,35) |e=10,32

63 24,74 24,26 22,91 19,97 14,72 2,58
5 | (5,39) (5,3) (5,1) (4,6) (4,2) (2,3) |e=10,27

68 24,65 94 1 22,63 19,61 14,39 2,57
5 | (5,35) | (5,95) (5) (4,55) (4,1) (2,25) |e=10,22

73 24,55 23,94 22,37 19,27 14,08 2,056
5 (5,3) (5,25) | (4, 95) (4,5) | (4,05) (2,2) |e=10,17

78 24,44 23,77 29,11 18,95 13,8 2,55
5 (5,3) (5,2) 4,9) (4,45) (4} (2,15) le=10,13

83 24,32 | 23,59 | 21,86 | 18,65 13,55 2,54
5 (5,3) (5,2) (4,85) 4,4) | (3,95) (2,1) |e=10,09

88 24,19 93,41 21,62 18,37 13,3t 2,53
5 | (5,25) (5,15) | (4,85) | (4,35) (3,9) (2,05) {e=10,0%

93 24,05 23,23 21,38 18,1 13,09 2,52
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1. e. MeHpime 16,93%, ciefoBaTesbHO, BLIGPAHEBIA HHTepBan BpeMeHH AZ=120 u
jie TIpeBHIIIaeT JOMyCTHMOrO.

B momenT ppemenu Z=26 CyTOK B NJOCKOCTH & BJIaXKHOCTb OeTOHA CTAHOBUTCA
menblie 4%, T. e. MeHbllle npeaesa copOUHOHHOTO yBaaxHeHHs. CleloBartenbHo,
¢ 5TOTO MOMEHTa KOHYaeTCsd MepHoNR TOCTOSIHHOH CKOPOCTH CYWIKHM CTEHHl, U Yy ee
yapyKHoil noBepXHocTH o6pasyercsa C/10f NAPONPOHHIAHHSA, TOCTENEHHO VBEAH-
YHBAIOTHHACH W 3aMENIAIOMIHA CKOPOCTh CYIIKH, H HAUHHAETCS nepuol nagaiolmel
ckopocTH cymkH. C 5TOrO MOMEHTA BJIaXHOCThb 6eToHa B IJIOCKOCTAX 4 H 5 BbIYHC-
agercs CAelywoluM o6pasoM. . .

BriuMcasioTest CAeAVIONIHe KOJHYecTBA TNePeMEniaiolleics BJAarH 3a Kawablid
HHTEPBaJ BpeMeHH AZ:

1) B xunxofi pase or naockoern & K miaockocTa 4 mo dopmyie (100):

120
Gy y= 0.05 (0 — 0,) = 2400§ (0, — 0,)
ripHyeM f NPUHEMAETCS COOTBETCTBYIOUIEH BAAZKHOCTH
g - Oy
2 H

2) B KuAKOI hase oT MIOCKOCTH 4 K MIOCKOCTH J 1o dopmysne

G,y = 2400B (0, — )

B COOTBETCTBYET BiAKHOCTH
Wy —+ g
2

3) B mapoofpasuoii (ase or miockoctn 4 K TIOCKOCTH 5 mo dopmyne (84),
npunuMas mas Gerona u=>0,0145 g/m-u:sm:

120

Pag =(128—2) 3 05

0,0145 =35 (12,8 —e),

rlle €;— YOPYrocTh BOASHOIO Iapa B ILIOCKOCTH §, ompepesisieMas MO BJAKHOCTH
feToHa B 5TOH MJIOCKOCTH caelyroimuyM o6pasoM. Ilo BenndnHe ws u n3orepMe copob-
ilMH puc. 66 HaX0 UM BeNMYHHY OTHOCHTEABbHOI YNPYroCTH BOASHONO mapa ¢, & 3a-
TeM BeJIHUHHY €5 1o ¢opmyne e;=0,01-12,79 ¢, rae 12,79 ectp makcumanbHas
YIpyrocTs BOASHOFO napa ans temneparypol 15°C. BenwuHHbl €5 3amHCBIBAIOTCA
B pacueTHOW TabJuIEe NOA COOTBeTCTRYIOMIMMH 3HAYEHUAMH s,
4) menapsioueficst ¢ NOBePXHOCTH & — Mo GopMyJIe
—_ 120
Py= 3% A7 —Z (g — 9) = 600 (e5 — 9).
RB.I‘I OaQ

Ha oCHOBaHHMH 3TUX KOJHYeCTB BJATH BHUHCASEM H3MEHEHHS  BJAXKHOCTH
B IJIOCKOCTAX 4 M 5 3a KaX[Auiil HHTEPBald BPEMEHH CJAeNYIOUMM 0GpasoM.
[TaockocTb 4. KosudgecTBo BJArH, TMpHTeKawmed K ciow 4, Oyier:
APy =Gy y— Gy 3—P, 4-
Bec cnos Gyzer: yAx 1000=1400-0,05-1000=70 000 2/#?. MsMeneHHe BAAKHOCTH
ClIOsi 33 HHTEPBaJ BPEMEeHH

AP, FAP,
Ay =——— 100 = % -
7 70000 00
[TnecxocTh 5 AHAJOTHYHO MIOCKOCTH 4 NOAYYHM:
APi =G, +P,_.— PH .
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x _
Taxk xax NPHJEravllEi K MAOCKOCTH 5 CJI0H MMeeT 'ronumHy—2 (cM. puc. 77), T¢

AP,
350

PacuyeT W3MeHeHHS BJAXKHOCTH B NMAOCKOCTAX 4 W 5 pacnosaraeM BO BCROMOra-
TesNbHOW pacyeTHoll Tabanie.

A(l).r, =

%. ;

BcnoMorarteabHas pacyeTHas 71abanua

z IMaockocTh 4 IInockoers &

cyirn | AZ 95 4| G451 P4 5] Pu AP, ro, AP, Aon
Sg’ [ | 111 | 218 | 3 | 407 | ~110 | —0.16 | —I85] —0,53
o8 | [12 216 9 312 —113 —0,16 | —87 --0,2b
30 2 224 426 24 503 —226 —0,32 | —53 —0,15
39 2 224 414 27 455 —217 —0,31 | —14 —0,04
35 3 336 600 44 648 —30R —0,44 | —4 —0, 01
38 3 339 571 43 630 —275 —0,3% | —16 —0,05b
43 5 56h 912 7h 990 —422 —0,6 —3 —0,01
48 5 560 860 77 960 —377 —0,54 | —23 —0,06
53 5 558 800 81 388 —323 —0,46 | —7 —0,02
58 5 546 7492 84 828 — 289 —0,4 —2 —0, 01
63 5 539 703 87 792 —-251 —0,36 | —2 —0,01
68 D 528 668 89 762 —2929 —0,33 | —5 —0,01
73 5 513 638 a0 732 —215 —0,31 | —4 —0,01
78 5 503 607 92 702 —196 —0,28 | —3 —0,01]
83 b 495 580 93 678 —178 —0,25 {—b —0,01
38 5 484 bb5 1 - 95 654 — 166 —0,24 |—4 —0,01
93 5 474 530 96 630 — 152 —0,22 | —4 —0,01

Hast nonyyenus I1aBHOIO H3MeHEHMS BJAAXHOCTH B TJIOCKOCTH & C MOMECHTA
OKOHYaHHs TePHOAa NOCTOAHHON CKOPOCTY CYINKHM BHAuajse OepeM HMHTepBabi Bpe-
Men# AZ 1o 1 cyTkaM u nocTelieHHO nepexoaum K AZ=5 cytkam. B cBsA3u ¢ sTHM
LpH BbiuMCcTeHHn Beaduud G ¥ P Bo BcnoMoraTesbHOH Tabaule yMeHbLIAEM HX and
3THX WHTEDBAJOB BPeMeHH COOTRETCTBEHHO yMeHblleHMio AZ mpoTHBR AZ=95 cyToK.

Pesyabprartel pacdera uzobGpaxensl rpaduuecky Ha puc. 79, Kpusbie, npHeeieH-
Hble Ha 3TOM PHCYHKE, COOTBETCTBYIOT PACIpeIENeHHIO BIAMKHOCTH GeTOH4 B CTeHE
yepe3 KaXKAblil Mecsill OT Hauaja BbichbiXauus cTeHu. Puc. 79 u pacuerHas tabadua
IIOKAa3bIBAIOT, YTO NPOUECC CYIIKH CTEeHBI NPOTeKdeT MCLJAeHHO,

CpeaHue BJIaxKHOCTH OeTOHA Yepe3 KaxKALIA Mecsl OT HauaJja CYLIKH CTEHb! I10-
JYUHMHACh CIEIYIOIHMH:

uepea | Mecsan wep=21%, ynajgedo Bjarx 3a mecqny 25-—21=40%,;
yepes 2 MecAua wep==19,2%, yIaleHo BJaTH 32 MeCAL 21—19,2==1,8%;

yepes 3 mecsila Wep=17,8%, yaarero Baaru 3a Mecsiny,  19,2~=17,8=1,4%.

DTH MaHHble YKasbiBalOT HA 3aMelJenHe npouecca Cymkd cTennl. Hanbosee
AHTEHCHBHO CyluKa LiJa B nepBuie 25 aHeli, T. €, B NepHOA NOCTOSHHON CKOPOCTH
CYLUKH. B cepeluHe CTeHH (B TOCKOCTH O) cHMKeHHE BJaKHOCTH GETOHA Hauu-
HaeTcsl TOJBKO uepe3 MecAl OT HadaJja CYLIKH, 4 33 3 MeCAlla CHHIKEHHe BAaXKHOCTH
B 3TOH IIIOCKOCTH paBHO ToabKo 1%.
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Bce 310 yKasblBaeT Ha T0, UTO

K Mauany OCEHNEro NCPHONA, & . of ’

TAKXKe B 3UMHHIT NCPHOJI BAAK- 8 7o

HOCTh GeTona B cTeHe OY/JET BhLl- 25y

COKOH.

3. PACYET COBMECTHOTO 204

NEPEMELWLEHHMSA BIATH .

B XMAKOK MU B ) : t=15°
p 3} | .

NAPOOBPA3HOH MA3AX sl | g=1%
ITpn BIaxHOCTH Mare- ‘ e=9gMM

pHaJa Bhille npejesna copb-
LHOHHOTO YBJAXKHEHHS H 4
OTCYTCTBHH H3MEHeHUs
TeMIlepaTypbl 110 TOJIUHE

T

flrockocmes  cummempuy

t
caos, T, e npu— == 0, aa-

dx St
ra B Marepuane MOXKer . : -
repeMeniaTbesi  TOJNBKO B AX
uakon ¢ase. [lpu rpanu- P ‘25

eHTe TeMIlepaTypbl B mare- - -
puajle K KanwJIJasipHOMY  Puc. 79. MameHeHne BJAaXHOCTH GeTOHHOR CTe-
HepeMemEHHIO BJArK HpH' bl B TeUyeHUe JeTHETO nepuonaa
COoeIHHAeTCs lIepeMellcHHue

ee B napoobpas3Holi pase BCAEACTBHe IpajveHTa MaKCHMaJbHbIX
YIPYyrocTe BOAAHOIO napa . B 3ToM c/syuae OpH NIOCTOSHCTBE

X .

TEMNEPATYpPLl BO BPEeMEHH H3MEHCHHE BJAXXHOCTH MdaTepHaJa B Ka-
KoM-au60 cJjoe BcacAcTBue An@Pys3suu BoAdHOro napa Oyaer mo-
CTOAHHbLIM A(Dn 1 olpeaeasieTCs Ha OCHOBaAHHHW CJAeAYIOIIHX c006pa-

xkeHul. KonyuecTBO mapa, npurekamowmero K mJOCKOCTH 7 OT IJ0C-
KOCTH n--1, Oyner:

KonnuectBo mnapa, yxoasillero OT IJOCKOCTH F K NJOCKOCTH
n-+1, 6yzner;
2 Ax
Pa3sHoCTh 3TUX KOJAHUECTB Napa, uayliasg Ha H3MEHeHHe BJaXKHO-
CTH MaTepHasja B n-M cJjoe, OyIer:

AZ A
Py—Py=p==(E,_ +E, ,—2E,).

Bec. caioa npu rtoamuHe ero Ax 6ymer: P, =1000Axy (e/m?),
a4 U3MEHECHHE ero BJAXKHOCTH 3a HHTepBaJ BpeMeHH AZ

nAZ,
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’ P—P AZ
Ao, = ——100=0,1 —zx—h; (E,_,+E,.,—2E,), (109)

rjie A(O;-—HILOIIOJIHHTGJIBHOG H3MEHEHHE BJAAKHOCTH MATEPHAJIA B

cJoe Beaenctrre augdysnu soasHoro napa B %.

®opmyaa (109) noxaswiBaeT, uTO H3MeHEHHe BJAKIOCTH CJIOS
OoCcTaeTcsl TMOCTOSIHHBIM /4 KayKJAOro HHTEpBana BpeMeHH, PaBHOTO
AZ, Tak Kak npu NOCTOAHCTBE TCMOEPaTYPBl BO BpEeMeHH IOCTOSIH-
HEIME OYAYT ¥ 3HAUCHUS MAKCHMAaJbHBIX YIPYTOCTEH BOLAHOTO Ia-
pa E, Bxopamue B Qopmyay (109). Benuynna Aw, ssasercsg mno-

CTOAHHOH IONUPABKOH K BeJHYuHE A@n, OHPEHACASCMOH 1O (POpMYJe
(105), masg uepeMelICHHS BJArd B OTPAXKAEGHHH B KUIAKOH (ase.
Dopmyaoi (109) NpUXOAUTCS NOJb30OBATLCA JOMOJHUTETBHO K Hop-
myne (100) npu temmepaTypHOM lepenaje B OTPaXKICHHIL.

bBoaee ofuum Symer cayuail, Korga HpH TeMIIepaTypPHOM Tpa-
JIUeHTe B OrpazKJeHWH B KakoH-1uO0 H3 TJAOCKOCTEl (B IJIOCKOCTH
n) B peayabraTe KOHJIEHCANUH BJAaTH BJI4AKHOCTL MaTepUala ©n
OKajkeTcs BLILIC Npeliesia COpOUHOHHOTO yBJAXKHECHUA. B sToM cay-
yae MexaAy IJNOCKOCTAMH n—1 0 n-4-1, HaxoudmuMucs Ha paccros-
nuu 2Ax, OyaeT mepemelieHHe BJIarm B mapoo6pas3noil ¥ B KHAKOM
¢aze. B sTom cayuae AJs onpeleseHus] U3MEHEHHS BJA:KHOCTH Ma-
Tepyasa B [JIOCKOCTH 7 3a HHTepBaJ BpeMeHM AZ mpeaBapuTe/niblo
- HAXOJUM:

1) xonmuectBO mapoobpasuofl BJaATH, MPHUTEKAIOIeil OT TIOCKO-
CTH n—] K IJOCKOCTH n:

e —E
Pl — n—1 k

Ax
rie ep—; — yOpPyrocTb BOASHOTO mapa B njockoctu n—I1; E, — Mak-
CHMaJibHAs YIPYroCTh BOALHOrO Napa, COQTBETCTBYIOLLAs TeMmuepa-
Type B TJOCKOCTH #;

2) KOJIMYecTBO napooBpasHoil BAATH, YXOOSIeH OT IJOCKOCTH 7
K TIJocKocTH n+1:

T nAZ,

E —e
v rn n+t+1 .
Py = 2 7
Ax
3) KOJIMYECTBO KUAKOU BJATH, NepeMeniaomieiics OT MIOCKOCTH 1

K IJIOCKOCTH n—I:
0, —®p_4
G]_ — n n ﬁAZ,
Ax
rae f — K03 QuUKeHT BAaTONPOBOJHOCTH MaTepuana B efm-4 %.
Beanunna § 6epeTcss COOTBETCTBYHOUleH cpelHEH BJaXHOCTH Ma-

O =+ @py_y
TepHaJa MeXAY IJIOCKOCTSIMH n W n—1, T. €. ——, ¢ mompas-
Koi no ¢opmyae (102) ma temmepaTypy, COOTBETCTBYIOUIYIO Cpel-
. Tyt Thm
Hefl MEeXAY IVIOCKOCTSIMH 1 U n—I1, T. e. —y

254




4) KOJMYeCTBO KHUJKOH BJAard, NepeMeniamliedcs OT MIOCKOCTH
f K TIJOCKOoCTH n—+1:

®, — (')n—}—l
Gﬂ = Ax ﬁAZ!
o w, + o
rune f) 68p€TCH COOTBETCTBYIOUIEHN BJIAXKHOCTH —E—-QH—MC oIpdaB-
T -+ Tn-}—l

KOH Ha TeMneparypy -

M3 ycaoBust 6anaHca Blard H3MeHeHHe BJ1aroCOAEPKAHUS 1-TO
CJ0S orpaKIeHua 3a BpemMsa AZ

Apn:Pl_PZ_"GL'_Gz-

Bec n-ro caos paeeu: 1000Axy 2/x%, a uamMeHeune BJIAKHOCTH Ma-
Tepuasa B HeM (MJOCKOCTH N) 3a MUHTEPBaJ BpeMeHH AZ

_APLI00 01 AP, (110)

® o 1000Axy T Axy

B cocenuelr naockoctH n—1 H3MeHeHHEe BJAKIIOCTH MaTepHaJa
OnpenensieTcs alajgoruuHo H3JgoKeHHoMy. Ilpyu 3ToM KosmuuecTso na-
pocipa3Hol BJAary, NPHTEKAOIIEH K HEel OT IJIOCKOCTH n—2,

PO _— n n IIJ/AZ.
Ax
Wamenenne Bnarocomepxkanust (n—1)-ro cios 3a spemsi AZ Gy-
aer: AP,_=Py—P |+ (|, a u3MeHeHHe BJAXKHOCTH MaTepHassa B

MJOCKOCTH n—1 onpepeasercs no ¢gopmynae (110),

Takum ke obpasom onpefedsiercd W H3MEHeHHe BJAaKHOCTH Ma-
TepuaJsga B naockoctd a1,

Yupyroctn BOJAFAHOTO mapa B NJ0CKocTAX #—I1 u u-1 (en—;
U €p+j) ONPEAeSIOTCH fIPH 3TOM MO 3HAUEHHAM BJAXKHOCTEH MarTe-
pHajda B 3THX MIOCKOCTSX (®Wp—; H GWnti). JJIA 3TOrO o HsoTepme
copBuuH MaTepHaja HaAXOAUM COOTBETCTBYIOULNE 3THM BJAaXKHOCTHAM
OTHOCHUTEJbHbIC YOPYTOCTH BOASIHOTO ITapa ¢, a M0 HUM U MO MaKCH-
MaJlbHOHM YIPYTOCTH BOJASIHOTO I1apa, COOTBETCTBYIOLUEH Temmnepary-
pamM 3THX MAocKocTel, no dopmyae (83) ompenensieM HCKOMBIC YII-
PYrocTd BOAAHOTO mMapa B MaockocTsax n—1 # n-d-1. Dt ynpyrocry
Heo0X0MMMBl TaKXKe /I pacueTa H3MEeHeHHsA YIPYTOCTH BOAAHOIO
napa B ILIOCKOCTX n—2 U n+2 no dopmyse (93) 1 nepemellie-
HHS BJAA&TH TOJABKO B napoobpasHod ¢ase.

Ilpu ofpa3oBaHuWu KoOHIAeHcaTa B OecuepAauHbIX MOKPHITHAX
B JIJIOCKOCTH MO/ KPOBeJAbHIBIM KOBPOM K IepeMeleHHIO BJard B Ila-
pooGpasHoil (paze NMpHCOeANHSIETCH MNepeMelleHne BJard B JKHIAKOH
(ase OT 3TON NJAOCKOCTH BHH3. Pacuer H3MeHeHHs] BJAXKHOCTH Ma-
TepHaJa B IJOCKOCTH 0Opa30BaHHA KOHJeHCATa, a TakiKe B cocel-
el ¢ Hel MJOCKOCTH JeJaeTcsi B 3TOM cJiyyae aHaJOMHMYHO H3J0MXKeH-
oMy Buitite. IIpW 3TOM KOJHUECTBO BOASHOIO mapa, yXOJAIIero ue-
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pe3 KpOBJIO, CTAHOBUTCA HOCTOSIHHBIM AJIS KaXJOro HHTépBaJja Bpe-
MeHu AZ, TaK KakK ynpyroctb BOASHOIO Iapa HoJX KPOBJe# ocraeTcs
NOCTOAHHOH, DPaBHOM MAaKCHMaJbHOH COOTBETCTBYIOIIEH TeMmepary-

pe B 3TOH NJOCKocTU. PacueT 3TOT npuBefieH B npuMepe 5l.

ﬁ,a(ﬂq-%
08 10"

A i

04

+

42

|
g
10 72 74 76 78 24
7 U@’: %
Puc. 80. Koadduuunenr snaronposoao-
¢ty OeTOHA ¢ OOBEeMHBIM  BeCOM
810 xe/#® B 3aBMCHMOCTH OT €ro BJa}K-
HOCTH

NMpumep 51, Ilpomonkuts pacuer
YBJAXXHEeHUsl apMOTeHOGeTOHHOTG No-
KPBITHS, PACCMOTPEHHOTO B NpuMepe 46,
¢ MOMeHTa o6pa3oBaHHs B HeM KOHAEH-
cara.

I'padpuk 3asucuMocTH f or @ A9
nedoberona npu temneparype 15° C, no-
CTPOEHHEIH 10 AAHHEIM NPHAOXKEHHS 5,
npusefledn Ha puc. 80, Pacuer npuBeneH
B pacuyeTHoii Ttabjuue, ABJAIWEHCS
NPOLOMIKEeHHEeM  pacueTHOR  TalaHUB!
npuMepa 46, HaunHaa ¢ Z==49 cyrok.

[Ipn Z=54 B maocKoCcTH & moay-
yaetca @=100% wu manee B 3TO¥ mJ0C-
KOCTH HauHHaeTcss 00pasoBpaHHe KOH/IEH-
cara. C sToro MoMeHTa IJd ompeje.e-
HHA BJAaXKHOCTH meHOOeTOHAa B HAOCKO-
ctax 4 B 5 BHUYHCASEM ClelyllHue Ko-
JHYeCTBA BJark, nepeMelialOmeRcs 3a
uHTepBan BpeMeHH AZ=120 «:

1) mapoobpasHoii oT maockoeTH 3 K mIockocTu 4:

€3 — €4
p =BTt

3—4 Ax “’AZ =

€3 — €,
——0,025.120 == 125 (e3 — e3);
0,024 (e3 — ea)

&

2) napoo6pasHoil OT IOCKOCTH 4 K IJIOCKOCTH 5!

1

P, . =125 (e, —3,2);

3) napoo6pasHoll oT NMIOCKOCTH & K HAPYKHOMY BO3AYXY:

Eg—ey

3,2—19

Py=———""AZ 120 = 8 2/m% >
. Rin 18,6 /
4) XHRKOH OTO nélocxocgn 5 K naockocTH 4: CcpefHsisfi TeMIepaTrypa 3THX flJIoC--
=My '_'41
KocTeH paBHa: p =-—26° npu KoTopolt no npumepy 49 3amepsaaus

Bi1ard B neHoGeroHe He Oynzer. [lonpaBka X BeawuMHe [} NpH 3TOH TeMmeparype

no dopmyie (102a):

1—0,04.2,6 — 0.56:
| 1,6 =\ s |
W5 — Wy Wy — )y
65_4 = TO,BGﬁAZ = —0'0—24—-0,56-1206 = 28008 (0)5—— wd) .

Bennunna P onpenensercd no rpaduky puc. 80 COOTBETCTBEHHO CpeJHEH BAAK-

‘ . @04+ 0
HOCTH meHoGeToHa, paBHOH:

, CIeJoBarTe/bHO, NepeMelleHHe KUAKOHK Baaru

HayHeTcs NPH 3ToH BIAXKHOCTH, Korga oHa Oyzer Goabme 10%.
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PacyeTtnans tabanua

ITaeckocru o0 ! | 2 ' 3 4 )
T 13,3 9,8 6,3 2,7 —0,8 —4,3
Temreparypu 11,45 9,09 7,16 5,57 4,3 3,9
7=49 ¢ 9,15 7,53 6,01 4,7 3,71 3,1o
Q@ 80 83 84 84,5 86,5 99
o — 196 207 211 238 430
Z=54 e 8,16 7,56 6,06 4,76 3,76 3,2
Q —_— 83,5 84,5 85,5 87,5 100
%o — 202 211 225 0=79% w=11,5%
Z=hH9 e 9,17 7,59 6,11 4,81 w=7,3 12,17
@ — 83,5 85,5 86,5 88,5
Eo — 202 225 238 e=3,8
Z=64 e 9,17 7,62 6,15 4,86 w=7,57 12,89
& — 207 231 250 e=3,85
Z=69 e 9,18 7,64 6,19 4,9 w=7,84 13,52
Q — 84 86,5 88 90,5
I —_ 207 238 258 e=3,9
=74 e 9,18 7,67 6,22 4,94 0=3§,13 14,2
(1) — 84.5 87 88,5 91
g —_— 211 244 | 266 e=3,92
Z=79 ¢ 0,18 7.69 6,25 4,98 0==8,46 14,82
Q — 85 - 87,5 89,5 92
& — 220 250 280 e=3,96
Z=84 ¢ 9,19 7,7 6,28 5,01 0=8§,8 15,43
Q — 85 87,5 80 93
1 — 220 250 286 | e=4
Z=89 e 9,19 7,72 6,31 5,04 0=9,15 16
Q 85 88 90,5 94
o —_ 220 258 202 e=4,04
Z=94 ¢ 9,19 7,74 6,34 5,07 w=9,51 16,55
Q¢ 80,5 85,5 88,5 91 —_
@y 5,4 6,5 7.3 8,5 9,5 16,55

MaMmenenns BA2XHOCTH NeHOGETOHA B IJIOCKOCTSIX 4 W 5 uepes MATEpBaJ Bpe-
‘MeHH AZ=120 r 6ynyT:

NJ10CKOCTb 4 — H3MeHEeHHe BJArocofepXanus caost 4:
APy=P34—P, 5} Gs-4 Bec cnoa Axy=0,024.775=18,6 xec/n
Hsmenenne Baaxuoctu mo dopmyne {(110):

AP,

AP,

18,6

186

[Mnockocth §—AP;=P, 5—Py—Gs_,. Tak Kak TOMIHHA €09 & paBHa

0,0 Ax, To Awz=

APy
93

.Onpenenenns BeauunH APy u APs naHbl BO BCOMOTATeNbHOH Tabiulle

17 K. &. dorun
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Bcnomorareabuad taGaunua

ITnockoeTd 4 [TnockocTe &

eoen | P31 | Pas 2t B-102 | G5-4
: 2 f_\.P‘IAcoi APS] A o
54 125 | 70 | 9,2 0 o | 55 0,3 | 62 | 0,67
59 126 75 9,8 0 0 51 0,27 | 67 0,72
64 126 81 10,2 0,03 5 50 | 0,27 | 68 0,73
69 125 87 10,7 0,1 16 54 10,29 | 63 0,68
74 127 30 11,2 0,14 24 61 0,33 58 0,62
79 128 95 11,6 0,17 30 63 | 0,34 57 0,61
84 126 100 12,1 0,21 39 65 | 0,35] 53 0,57
&9 125 105 12,6 0,24 46 66 | 0,36 { 51 0,55

B nocnegnux ABYX rpahax pacueTHof Tabauun (mrockocTu 4 u 5) ¢ MoMeHTa
©0pa3oBaHusl KOHIEHCATa, T. €. ¢ Z=54, 3anHCHIBAIOTCA BAAKHOCTH neHo0eToHa,
KpoMe TOro, B INIOCKOCTH 4 MOJ BeNHYHHAMH ®4 MOAIUCHIBAIOTCA COOTBETCTBYIONUHE

HM 3HEYEHHHA (P, onNpeleiasAeMble [10 H30TepMe COp6IlI/IH H onpeieJeHHbie 0O HHM

3HAYeHUs ynpyroCTH BOASAHOIO Napa &q.

Pacyer nokasnBaeT, uTO K KOHIY 3HMHEr0 MepHoia CpelHAd BIAXKHOCTH INeHO-
feToHA B NOKPHITHH NoBRICHAach o 8,556%, T. e. Ha 4,7% npoOTHB ero HayaabHOH
BaaxHocTH. Ilog KpoBeJbHBEIM KOBPOM BJAXKHOCTh NeHoOeToHa jocturaa 16,55%
BCJIe[JCTBHe KOHJEHCAIMH BNATH B MOKPLITHH,

W3 pcroMorarteaeHoll Tal bl HAVISJIHO BHEH XapakTep IepeMelleHus BJATH
B KHAKOH (ase oT TIOCKOCTH & K miockocTH 4. KonnvectBo 3Toil Baard Gs_s BO3-
pacTaet no Mepe yBeJHUYEHHS DA3HOCTH BJAXHOCTeH NeHoOeTOHA MeXAY IIOCKO-
CTAMY 5 ¥ 4, a TakXKe B pe3yJbTare NOBHIIEHMST KO3 @HIHEHTa BAATONPOBOIHOCTH
f ¢ nosblmeHHEM BJAAXKHOCTH H fgoctHraer 46 efx? sa 5 cyrox. Takxke Boapacraer
H KOJHYeCTBO 1apoobpasHol BJaar# Ps-s BCAEACTBHE NOBLIUIEHHA YNPYLOCTH BOXAA-
HOrQo napa B INVIOCKOCTH 4 NPH NOCTOSHHOM 3HauyeHHH VIPYrOCTH B IJIOCKOCTH 2,
COOTBETCTBYIOIEM MaKCHMajbHOH ympyroctu npu temmepatype —4,3°C. |

Y BHyTpeHHeH 10BEDPXHOCTH NOKPLITHA (B IVIOCKOCTH () BAaXKHOCTb NeHOOeTO-
Ha 3a nociennue 45 cytok (¢ Z=49 g0 Z=94) nosbicuiach Toapko Ha 0,1%, 3a
3TO Xe BPeMs TOA KPOBEJbHbIM KOBPOM BJAAXKHOCTE I1eHOGETOHA NOBBICKHIACh Ha

5,55%.

[IpuBenenybifi B IpuMepe Hl pacyeT BAAKHOCTHOIO pexHma ap-
MONEeHOOEeTOHHOTO MOKPBLITHS MOXKeT OBITL NPOLOJKEH 1JA BeCeHHe-
ro nepuona. I'lpy 3Tom nepexon OT 3HMHEro Nepuolia K BeCEeHHEMY
Jenaercsi cjelyomuM o6pa3omM. B cBsi3u ¢ HOBLILLIEHHEM TeMIepaTy-
pPbI HapPY>KHOTO BO3AyXa I[I€PeCUHTLIBAIOTCH TeMIlepaTypbl B pacyer-
HBIX NJOCKOCTSIX NOKPLITHA U NPHUHUMAKOTCA COOTBETCTBYIOHIHE UM
BeauyuHbl £. HauaJbHble BJiaKHOCTM MaTepHana B IIIOCKOCTAX W
OTHOCHTEJIbHBIE YAPYTOCTH BOAAHOrO lapa ¢ B HUX OepyTcd paBHHI-
MH KOHEUHLIM 3uMHero nepuona. Ilo 3Hauenusim £ H @ BBIYHCAAIOT-
Cs1 HayaJabHble YIPYTOCTH BOASHOrO INapa B IIOCKOCTAX. B c¢B#A3H
¢ M3MeHeHHeM BeJHYMH £ HecKOJbKO H3MeHSIIOTCS pacueTHwele dhop-
MYJbl M BeJIHUHHA AZyaxc. B 0CTadpHOM pacyeT ocTaeTcs TakKHUM XKe,
KaK 4 VI 3HMHEro nepuoja.

Takum Ke oOGpazom MOKIO NepeHTH K pacyeTy BJIAXKHOCTHOTO
pexKUMa NOKPLITHA B JCTHHI fniepuox. B 3ToT nepuod OYVICT lpPOHC-
XOAUTH yAaJjenyue BJaaru H3 NOKPBHITHSA, T. e. ero npocelxaHue. ITpoc-
YUTaB TAKUM 00pa3oM LeJblil TOA0BOH LHKJ, MOKHO NPOCAEIUTh Xa-
. pakTep H3MEHEHHS BJaKHOCTH TeHoOeToHa B NOKPBLITHI B TeUeHHE
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Bcero roja. Ecjau K KOHIY OCEHHero Iepuoja cpelHsis BJAXKHOCTDb
neHo6eToHa B MOKPLITHH OKaykKeTCsl BHILIE er0 HayaJdbHOH BJaXKHO-
CTH, IPHHATOH AJS 3HMHEro IepHoja, TO B cAedyiolleM ToAy BJjaK-
HOCTHBIH PEKHM HOKpPBITUS OyJeT XyiKe, yeM B NepBulil rold. B sToM
cJlydae ANs BHIABJIEHHA CTAOGUJIBHOTO TOJOBOIO peKHUMa IMOKPLITHSA
PUAETCA NMPOBECTH Pacyer elle OLHOTO rOA0BOTO IiMK./a, YTOOL! 110-
JYUUTb K KOHILY OCEHHEero Mmepuoja BJa*KHOCThb, PABHYIO BJaXXHOCTH
nesofeTona B HauaJie 3UMHero nepuoaa.

HManoxeHHslil MeTom pacuera ABJFETCH YHHBEPCAJAbHHBIM M JaeT
BO3MOKHOCTh PACCUHUTHIBATL BJIAXKHOCTHBIH peKUM JIO60r0o orpax-
[LeHHST H TIpH JOOBIX YCHOBHAX BHYTPEHHEr0 H HapyXKHOrO BO3AyXa.

Pacyer MHOTOCJOHHBIX OTpamJEeHUNl HECKOJbKO cJoxHee H 0O-
Jee TpyAoeMOK. B caoucrtoM orpaxiaeHuu KoHpaeHcaT obpasyercs
OOBIUHO B IJIOCKOCTH CONPHKOCHOBEHHS JBYX MaTepHaJOB (CM. IpH-
mep 44). [Ipu sTom gas pacyera BJAa:KHOCTHOIO PEKMMa TAKHX Or-
paxKJAeHWd B HECTAUHOHAPHBIX YCJOBUAX HeOOXOAHMMO 3HAThb, Kak
pacmpeensieTcsl KOHACHCALHOHHASL BJara MeXJAy CONpHKacalouiuMH-
cA MaTepHaJlaMH.

B npenenax copBUHOHHOrO yBJAXKHEHHS BJaXKHOCTb MATEPHAJOB
B [JJOCKOCTH MX CONPHKOCHOBEHHUSI OmpejesseTcsl 10 u3orepme copo-
LMY [T0 BeJHYKHHE OTHOCHTEJbHOH yIPYroCcTH BOJAAHOTO Napa, oAHHa-
KOBOH A/ 000HX MaTepuaos. CBepXcOpOIIMOHNYIO BJIaXKHOCTh MOXK-
HO ONpeleNATh N0 BeJHUYMHE NOTEHIHANa BJAKHOCTH, IPefJokKeHHO-
ro npo¢. B. H. borocaoscknm.

[Torennuanom BJAaXKHOCTH SBJASeTcs obUEA 149 BceX (a3 BJAAru
B MaTepHaJse I[0Ka3aTesb €ro BJIA’KHOCTHOTO COCTOSHHUSI. B OCHOBY
ero onpeleleHus I0J0KeH CAeAVIOLHHE TOoCTYaaT, NOATBEepP K IeHHDIA
onniTamu. Ecan Ba BaaxkIbiX Tesqa U3 PAa3HbBIX MaTepPHaJI0B HaXO4AT-
CA BO BJAXKHOCTHOM paBHOBECHH C TPETLHM BJAAXKHEIM TeJOM H3
Apyroro MartepHaJsa, TO OHH HaXOAATCS BO BJaXXHOCTHOM paBHOBe-
cHM APYT ¢ Apyrou. IToTeHunan BaakHOCTH MOKHO H3MEPHUTb paBHO-
BECHOH BJAXKHOCTBIO ¢ OJHHM H3 MaTepHAaJOB, IPUHATEIM 34 3TaJOH-
HBIH. B KadecTBe 3TaJOHHOIO MaTepHasad NPUHATA QUIALTPOBAJbLHASA
Oymara. 3a 3TaJOHHYI0 TeMmIlepalypy IpHHHMAeTCd TeMIepaTtypa
+20°C. Tlorenunas BAaxKHOCTH O HM3MepsieTcss B rpafycax BJaaxKHO-
ctu °B. lllkana noTtennumasa BJAaXKHOCTH paBHOMEpHAs M IMOCTPOEHa
no ABYyM chaenyomuM toukaMm. [ad cyxoil ¢uabrpoBadbHol Oymaru
6=0°B; npu MmakcumaabHO# copbunoHHON BaaxHOCTH ee §=100° B.
M3MeHeHue noTeHN AN BJIAXKHOCTA Ha 17 COOTBETCTBYET U3MEHEHHIO
. BJaXXHOCTH uabTpoBasbHOf OyMmarn Ha !/ ee MakcHUMaJdbHOH
COpOHMOHHOH BJaxKHOCTH mnpu Temmeparype -+20°C. Ilpu makcu-
MaJbHOH COpOLHMOHHOI BJAAXKHOCTH BCe MaTepHaJbl UMEIOT BeJHUHM-
Hy 0=100°B.

Jlas onpenesneHusl NOTEHIHANa BJAKHOCTY CTPOHTENbHOTO MaTe-
pHana npH 3alaHHOH BJMAXKHOCTH €ro NPHUBOAAT B CONPHKOCHOBE-
Hue ¢ $UAbTPpOBaNbHON OyMarofi B YCJIOBHSX OTCYTCTBHS BJaroo6-
MeHa ¢ OKpy:Kamoueid cpepoi. [locae ycTaHOBACHHA BJIaXKHOCTHOIO
paBHOBECHS ONPENENSIOT BJAXKHOCTH MaTepHalda U (PpHILTPOBAJIbHOH
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fyMmaru, o KOTOPLIM onpefensaior Bennukny 6 B °B. [Moayuennas se-
JuunHa 0 u 6yaeT MOTEHIHANOM BJAAXKHOCTU AAHHOTO CTPOUTEJBHOTO
Mareprasna npu ONpelesieHHON ero BaaxKHoctd. B taba. 27 npuse-
JNiedbl 3HAYEHHS] BECOBLIX BJAAXKHOCTEH HEKOTOPBIX CTPOUTEIbHBIX Ma-
TE€PHAaJIOB, COOTBETCTBYIOINUX ONpeJlesIeHHBIM BEeJHYMHAM IIOTeHLIHNA-
Jla BJaKHOCTH.

Tabauua 27

PapHOBecHble BECOBble BJAXKHOCTH CTPOMTEJBHBIX MaTepHanoB B % npH Temneparype
20° C, cooTBeTCTRyIOUIME PA3IHYHbIM 3HAYEHHHAM TOTEHUHANd BJAXKHOCTH O

’% BiamuoeTs MaTepualoB NIPH 3Havenusax 4 o °B
o
Marepuan 5 2%
8o 180 200 308 400 00 600 800
EE
Munepanosarssie mare .| 80| 2,6 | 2,7 ] 3 3,21 b 13 38
KepamsuroGeron , . . 7.} 1260 | 11 17,2} 22 25 27,21 29,2 | 33,2
Kupnuy rauesHbl OOBIK-

HOBeHHBIE : . . . .| 1700 0,5 h,7 { 11,5 | 13 — — —
Kupnuu craukatouéi . -. 1750 { 5,2 7,51 8,7 9,51 10,11 11,3 ] 15,8
TlesoBeron. . . . . .{ 700 | 7,538 — -_— — —_— —
PacrBop caoxuwift . . .| 1490 1,5 12,15 2,7 3,213,751 4,4 | 10
[InagkoBeron . . . . .} 160Q 5,21 7 7,71 8,1 8.4 8,71 9,7

TabGua. 27 nokasbiBaeT, 4TO, HAalpPUMep, BJAAXKHOCTH CHIHKATHOTO
kupnuua 9,6% (6=400°B) cooTBeTCTByeT paBHOBECHAS BJAXHOCTEH
Kepamautobetrona 25%, a MuHepasoBaTneix MatoB 3,29%.

CaenoBaresbHo, pacnpenescHue piard, obpasywouieiica B IJaoC-
KOCTH CONPUKOCHOBEHHS JBYX MAaTEpHAaJOB, MOKHO IPHHHMATD,
cyuTas, YyTo BeNHUHHE! 0 0OOMX MATEepPHAJOBR B 3TOH NMJIOCKOCTH OJLH-
HaKOBBL.

Ilpn oOpasoBanum KOHAEHCATA B IJIOCKOCTH CONPHKOCHOBEHHA
CJI0EB M3 PAa3JMYHBIX MAaTEPHAJOB MOXKHO KOJHUYECTBO €ro pacnpe-
IeJsiTh MEeXIY MaTepuajaMy NPONCPLUHOHANBHO HX CPeIHHM CYTOY-
HBIM CKOPOCTAM KamW/JASPHOTO BCACHIBAHWUSA BJATH, YTO ¥ NPUHATO
B IIpuMepe D2 pacyera MHOTOCJOHHOro OrpaxKeHHus,

Bonpoc 0 ckopocTH KanuAJSAPHOTO BCACLIBAHHA BJarun mMarepua-
gamu usyuaiacs P. E. Bpuaunrom, uM OblJIH NPOBEAEHBl ONBITHI IO
ONpefeNeHHI0 CKOPOCTH KANW/JISPHOrO BCACHIBAHHA 18 HEKOTOPHIX
CTPOHUTEJNBHBIX MaTepHaJoB. :

g omnpenesieHnst CKOPOCTH KaNMJANAPHOTO BcacbiBaHua obpa-
3el MaTepuaJia B Bulle MPU3MBIl, H30JUPOBAHHBLIA ¢ 60KOB BOAO- U MAa-
POHENpPOHHIAEMON 3aMa3KOH, NPUBOAAT B COINPHKOCHOBEHHE C HO-
BepxHocTbio BOAW. [Ipu 3TOM BeraeacTBhe KalHAJAPHBIX CHA BOJA
Oyrer NPOHMKATL B MarepHasJ M YBJAAXKHATH ero. CKOpPoCTb Kalulj-
JISPHOTO BCAaCLIBAHUS ONpelessieTcst KOJHYECTBOM BOJABL B CM3, MpO-
meniam yepe3 | cu? ceuennsi o6pasna B TeueHue | mum, M UMELT pas-
MepHOCTh ca/mur. CKOPOCTh KAWJLISIPHOTO BcackiBanus GyAeT Mak-
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CUMaJbHOH B HayandbHbIH MOMEHT, 2 3aTeM NOCTENEHHO YMeHbIIAETCH,
I09TOMY ONPEAEJSIOT CPEeIHII CKOPOCTb 3a KaKOH-THOO0 HHTEp-
BaJ BPpEeMEHH, HanpuMep 3a 1 CyTKH.

Ha BeanunHy CKOPOCTH KanuJJISPHOIO BCachiBaHus O0JIbilloe BJIH-
siHMe OKAa3bIBaeT OTHOLUEHHEe MaTepuaJsa K BojJe: TUIpodHIbHLIE Ma-
TepHaJbl Ype3BBIYAHHO AaKTHBHO BCAChBAIOT BCRY; ruupodobHble
(onreouibHBIE) MaTepHabi, HA00OODPOT, BJAAry He BIUTHIBAIOT BCJE-
CTBHE BO3HHKHOBEHWS B HMX KanWJIspHO# AenpeccHH. Hauanbhas
BJIAXKHOCTh MaTepHa/ja TakxkKe OKa3blBaeT BJHSHHE HA CKOPOCTb BCA-
CLIBAHUA UM BOJHL

IlokazaTenn cpefHell CYTOYHOH CKOPOCTH KaNHWJJISAPHOrO BCACHI-
BaHUA BOABI /Il HEKOTOPBIX CTPOMTEJbHBIX MAaTePHAOB, NOJYYeH-
Hole P, E. Bpununurowm, npusenensl B Tadsa. 28. Jauusimu 3Tofl Tab-
JHLB MOXHO I0Jb30BAThCS IIPH pacderax BJaKHOCTHOrO pexHuma
CJIOUCTHIX OTpa)KAeHHUl IJs pacupeleneHns KOHASHCAUHOHHON BJjaru
MeXIy MaTtepHasaMi NO CKOPOCTH UX KalHWJJSPHOrO BCaChIBaHHA.

Tabauua 28
CxkopocTd KanW/JAsPHOrQ BCACHIBAHHSL CTPOMTENBHBIX MaTepHasnoB

— Qoneumun | HonanbiFi | Cpomins cyromen

B % B CM/MUK
DByToBLII KaMeHb-U3BECTHAK , . 1500 4,8 0,56.10—3
T'vme . . . . . . . ... 1140 4,8 5,8.10—%
Kupnuy ramesaswdt . . . . 1650 3,2 4,3.10—2
Kupnuu cwimukatHuii . . . . . 1790 8,6 1.10~3
Ileno6eron aBTOKJAaBHEIR ., . . 840 6,8 0,88.10~3
Menocrexno . . . . . . . 375 0,5 1,3.10—3
PacrBop crmoxmmii 1:1:9 . . 1680 2,5 3,03-10-38
Topponnura . . . . . . . 150 58 0,18-10—3
dubponmura. . . . . . . . 380 82 2,4.10-8
lllnaxo6eton. ., . . . . . . 1385 19 0,24.10—3

ﬂpnmep. 52. PaccudTath BAaXKHOCTHBIA DEXHM CTCHLI H3 JIETKOro 6eToHa, yTem-
JIEHHOH C BHyTpPeHHefi CTOPOHB! TOPGONIUTAMH.

Koncrpykuna credsl cxemarudecku M3o6pakeHa Ha puc. 81,
IlpuMem csiefyionike TeMNIEPATypH W BiaXKHOCTH BO3AyXa:

BHYyTpeHHero — 3=18°C, @g=70% u e,=10,8 munm pr. c1;
Hapy®Horo — fy= —7°C, @,=80% u e,=2 mu pT. cT.
Ilokasatenn MaTepuanos GyAYT CleLVIOUIYE.
Topdonaure O6vemusll Bec y=200 xe/#3 KoapdHuuueHT naponporuilae-

MoctH p1=0,0256 2/m-«.mm, J3oTepma cop6uuu npuBeseHa ua puc. 82. Kosp-
QHUMeNT BAArONPOBOAHOCTY B 3aBUCHMOCTH OT BAAKHOCTH AaH Ha pHC. 76.
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Puc. 81. Pacuernasg cxema Oe- Puc. 82. Haortepma copfuuu BOASHOTO
TOHHO! CTEHB!, VTelJIeHHOH napa TopomIuTofli ¢ OOBEMHBIM BECOM

C BHYTPEHHEH CTOPOHBI 225 ke/m®

Hauanbuas aaxuocTe topdonautst 20%, uto no usotepme COpOLHH COOTBET-
CTBYET OTHOCHTE/NbHOH yupyroctd ¢==869%. :

B e on O6beMnunif Bec y=1400 x2/m® py=0,0145 2/m-4.nm. H3orepma cop6-
UM npuBefdeHa Ha puc. 66. KosbduuueHT BaaronpoBOfHOCTH NaH HA pHC. 78.
Hauanbuas BnaxuocTs GeToHa 3%, uTo mo n3oTepMe COPOUUH COOTBETCTBYET Q==
=87%.

HItykarypka Kosbbununenr naponponuunaemoctu p=>0,016. Buay wue-
GonbUION TOMMIMHBL C/I0SI LITYKATYPKH M MaJsioro H3MEHEHHS ee BJAAMHOCTH MNpH-
MeM auas Hee §y==0, T. e. OyJleM YUYHTBHIBATb TOJALKO €€ COMPOTHBJEHHE NapOmpo-
HUI[aHHIO

0,01

n= m = 0,62 um.u-m?/e,

OrvocHTeIbHBIE NADOEMKOCTH §o TOPQOMJIHTH H GeTOHA, onpefefeHHblE 110
H3orepMaMm copbunu puHc. 82 u 66, npusBeneHs! B caedywouleil TabaHue:

OTHOcHTeILHBIE YUPYTOCTH  BO-

asHoro napa, % 75 80 85 90 95 | 100
Topdonnaura £0=280 335 | 4101 495 | BH95 | 710
Beron §o=238 44 53 63 76 91

Hitst pacuera pazieaum TopdonaifTel Ha aBa caos ToawuHol Ax; =003
KaXAbil, a GeTOHHYO CTEHY Ha ueThipe cJosi TOAMHAHOH AXx,=0,05 # KaxXKAbli (CM.
puc. 81). TemnepaTypnbl T # MakCHMalbHLle YIPYrOoCTH BOAsiHOTO napa £ B IIOCKO-
CTSIX, PasHeNsIOUMX CJIOH, NPHBeJeHB B pacueTHoH rtalauie.
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MakcyManbHble HHTEPBannl BpeMeHd AZwmake N0 dopmyne (94), npuuuMas Eo
ans ¢=85%, 6ynyr:
1o TopHoONIHTe B IJIOCKOCTH I:

' 0,032
AZ e = 00256 = 107 «;
2 ———— 13,55
410.200 5
no 6eTOHY B IVIOCKOCTH 3: -
. 0,0
AZ e = 0015 = 1350 «.
—_ 4,61
531400

B pacuere npunuMaem AZ =96 4, T. €. 4 CYyTOK.

PacueTHble (popMyJBl AJist BHIUHCJEHHS YIPYrocTell BOJASHOrO napa B OTAeNb-
HBIX TIJIOCKOCTSIX CTeHbl OyAYT caefyiomle:

I[Inockocth I (nom mryxarypkoii). ConpoTuBiacHHe BaarooOMeHy Oyner
Rp.n==0,2, a moJHoe CONpOTHUBJeHHE NAPONPOHMIIAHHIO OT BHYTPEHHEro BO3/AYyXa
10 Topq:)onﬂmm 6yaer Rp=0,240,62-=0,82 mm-4-m?/e.

ConpotHB/eHHe apPONPOHULARUIO ci0s TophonauTs 6yaerT:

0,03 .

YuutbiBag, uro A8 TophonauTe npuHATOe AZ GMH3KO K AZ;MKC, e; BHYHC-
JaseM no Gopmyae (98):
1,17.10,8 - 0,82¢,

81= —'-81: 6’35_}—0’4182"“31'

0,82+1,17
I[ThockocTs 2 (B Topdonautre). [To popmyae (93) noayuum:
0,0256 96 110
8y = EU-QOO 8,05 0,032 (31 - eg — 282) = -g (81 + eg — 232).

[Tnockocth 3 (IpHMBIKaHAA Topdponnmm K Gerony). Ilo ¢opmyne (95)
HOJNYUHM:

0,0256 0,0145

0.03 28—

0,03-200Ey | + 0,05-14005,,  —

(es — e4)

Aea = 2'4’;61 '96

. &85
68,1 + 708 o

[0,85 (82 — 33) -_ 0,29 (83 *—84)].

I[Tnockoctu 4—6 (B Geroue). Ilo dopmyne (93) nng arHx TLIOCKOCTEH no-
ayanM:; Aen=an(€n—1+eny1—2€5),
rae

. _ 0,0145-96-E, E,
" gy, 40 1400-0,08% o n .

0,4.4,04 1,62
AN IVIOCKOCTH 4— a4 = = ;

Eo Eo
_ 0,4.3,57 1,43
L7 TIJIOCKOCTH 90— d5== = ;
0 Eo
0,4-3,11 1,24
AAS TWIOCKOCTH 6— @p = = ;

Eo Eo
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[ITnockocTh 7 (HapyxHas noBepxHocTh creHul), [IpuMem Rax==0,1. Co-
NpOTHBJIEHHE NAPONPOHULAHHNIO ClIoA GeToHa
0,05

= ——— — 3,45.
Ran= 0,0145

Tak xax ang GeroHa npuHAToe AZ B HeCKONbKO pa3 MeHblie AZ”yaxe, €7 BHI-
upcageM o Gopmyae (96):

2.96.2,72 2 — ey 87 — €5\ 7,45
- 20 — 10,29¢; -+ 0,29
0,05- 1400¢, ( ( ér 1 0,29).

Ae, = _
& 01 345" &

[TonyuenHas BeJHYHHa Ae; He MOJIXKHA MpPeBBHIIUATh BeJHUHHY Ae7 maxe, ONpe-
HenseMyio no ¢popmyne (97), no xoTopoii nony4nm :
A 3,45.240,1 ¢4
e =
7, MaKe 3’45_1__0,1

—e7=1,94+ 0,03¢; — e.

PacueT BJIaXXHOCTHOTO pelXHMa CTEHHl pacrmojaraeM B pacueTHo# rtabauue. Huas
Gosplued IUIABHOCTH pacyeTa IHepBbli H BTOPOH HHTepBaJsl BpeMEHH GepeM paB-
HBLIMH J(BYM CYTKaM.

C momenra spemenn Z==10 CyTOK B NJOCKOCTH J HauuHaercs obpasopanue
KoHaeHcara. C 3Toro mMoMeHTa B rpade IVIOCKOCTH & 3amHCHIBAaeM JIBa 3Ha4YeHHs
BJIAXKHOCTH: TNlepBOe — AJASt TOPPOIVIMTH, BTOopoe — A GeroHa. B rpage nnocko-
cTd 2 3anuchiBaeM BRaXHOCTH TopdomnuTtel, a B rpade mnnockocTH 4 — BAAK-
HocThb GeTOHa,

Jdas onpefesieHHss u3MeHeHHS BJAMHOCTH MarepuanoB B IViockocTax 2—4
BBIYHCASIEM ClEIYIOIHe KOJHYecTBa BJArH: /

napoo6pa3Hoii:
0,0256
oT maockocTd 1 k miockoetn 2 — Py_y === 0.03 96 (e, — ep) = 81,9 (e1 — &3);
OT IJIOCKOCTH 2 K INIOCKOCTH 3 — Py_ 5 = 81,9 (e2 — Es);
KULKOH:
B 'éopcpa)nnme OT TIOCKOCTH 3 K miockKocTd 2. CpenHsis TeMIepaTypa MIoCKo-
, 1
cTeil: -—-tz—*-— =4°C, cooTBerCTBYIOUlAs efl mompaBka K Koadouuuenty f; no
tdopmyae (102a) Gyner:
140,04-4
= 0,72
1,6
96
G, y= 3.03 ——0,72f, (0g — ©,) = 23048, (05 — ©,) -
Bennuuna f§; epercs no rpaduky puc. 76 Aian BAaKHOCTH TOpGHOMINTE PaBHOR
©y 4 O3
—
B Gerone OT HH(I)CIS{OCTH 3 Kk nuockoctH 4. Cpenusig TeMilepatypa NJIOCKOCTefl
3 u 4 6yaer: '-"*—-2——“'* =—0,7°C
I COOTBETCTRYIOLLAA elf NoNpaBka 1o Ko3ddHuneHTy 2 paBHa:
1 —0,04.0,7 0.61:
I ,6 _ » *
96
Gy = 0. 050 ,61P, (0, — ;) = 1171, (0, — @,) .

264




PacyeTHad Ta6auna

flnockoctn 1 2 3 4 5 6 7
T= 15,9 8 0,1 —1,b —3 —4.6 —6,2
E= 13,55 8,05 4,61 4,04 3,57 3,11 2,72

Quag= | 86 86 86—87 87 87 87 87

Z=0 e= |11,65 6,92 3,99 3,52 3,1 2,71 2,37
Eo= — 425 425—55 55 55 55 55

Z==2 e= |10,42 7,15 4,15 3,582 3,1 2,71 2,2

p= — 89 90 81
0= -~ 480 495—63 55 55 55 46

Z=4 ¢e= | 9,86 7,18 4,29 3,52 3,1 2,71 2,06
Bo= — 480 550—71 55 55 55 39

Z=8 ¢e= | 9,3 7,13 4,53 3,83 3,1 2,7 2,02

= —_ 88,5 98 87,5 74
Eo= — 470 660—85 58 55 55 37
Z=10e={ 9,27 7,08 4,61 3,54 3,1 2,7 2,02
o= | — | 88 100 88
!
21 28,4—4 3,06
Z=14e=| 9,25 20,6 |30,86—4,28 3,09 3,1 2,69 2,02
Eo= e=7,01 e=3,57 | 55 55 37
Z=18e=| 9,22 20,37 | 33,26—4,55 3,11 3,1 2,69 2,02
Ey== e=6,97 e=3,59 | bb 55 37
Z=22e¢=| 9,2 20,22 | 35,62—4,82 3,13 3,1 2,68 2,02
Eo= e=6,94 e=3,6 55 55 37
7=26¢e=! 9,19 20,12 [37,96—5,1 3,15 3,1 2,68 2,02
Eo= e=6,92 e=3,62 | 55 55 37
Z2=30e=1{ 9,19 20,12 | 40,19—5,35 3,17 3,11 2,67 2,02
=== e=6,92 ¢=3,63 | 56 55 37
Z=34 e={ 9,19 20,2 |42,32—5,59 3,2 3,11 2,67 ~2,02
Eo= ¢=6,94 e=3,64 | 56 55 37
Z=38¢e=| 9,19 20,28 | 44,38—5,82 3,23 3,11 2,66 2,02
Eo= e=6,96 e=3,65 | 56 54 37
Z=42 ¢e=| 9,2 20,38 146,36—6,04 3,26 3,11 2,66 2,02
Eo= e=6,98 e=3,68 | 56 54 37
Z=46 e=| 9,21 20,53 }48,26—6,24 3,3 3,12 2,65 2,02
o= e=7 e=3,7 | 57 53 37
Z=50¢e=1{ 9,22 20,65 | 50,08—6,45 3,34 3,12 2,65 2,02
E= e==7,01 e=3,71 | 57 53 37
Z=54 e=] 9,23 20,8 |51,83—6,65 3,39 3,12 2,65 ' 2,02
Eo= e=7,03 e=3,73 | &7 53 37
Z=58 e=| 9,24 20,95 {53,51-6,84 3,44 3,13 2,64 2,02
Eo= e=7,06 e=3,76 | 58 52 37
Z=62e=| 9,25 21,08 |55,14—7,04 3,49, 3,13 2,64 2,02
= | 68,5 — — — 87,5 85 74,5
o={147 1 21,1 |50 7 | 35 | 3 2,9 2,4
0c.p=28% ©ep=3,5%

265



L3

Beauuuna 3, Gepercs o rpaduky puc. 78 1 BraXHOCTH 0eTOHA, PABHOH
w3 + 04

2

ITnockocTs 2. MiaMeneHHe BJarocoiepaHus caos 2 34 HHTCPBAT BPEMEHH
AZ 6y;1eT: APy= P1—2—P2~_3+G3_2.

Bec cnoa topbhonnutet Ax, y=0,03-200=6 xec/x?, a H3MecHeHHe BJAKHOCTH
TOPPONAUTE B mIocKocTd 2 — 1o opmyae (110}):

AP, AP,
A(J)-z = 0, I - 0/0 .
6 60

[TnocxocTs . lsMesweHHe BJI4rocoiep:KaHHA NOAYCA0eB, IpHJAEramilux

K NJA0CKOCTH S:

AP, =P, —G G

2—3 P3~—

4 3—-2 34"’

Pacnpezesenne 31oil Bj1arn MexAy TopdonauTol u GeToHOM GepeM NpPOIOpITHO-
HAJIbHO  CKOPOCTH  KAMWAJIAPHOIO BCACHBIBAHHA BO/BlL 3THMH Matepuanamu. llo
Tab1. 28 cpeinHe CyTOYHBIE CKOPOCTH KaNW/IJISPHOIO BCACHIBAHUA AJIA 3THX MaTe-

pHanoB OyAVT:

aas TopoOmIMTH . . . . . . . 0,18.10—2 cm/mun, unn 43%
» Gerowa ., . . . . . . . . . 024:10-2 » » B7%
- Mamenenuue BAAKHOCTH TOPPONNAUTEL B IIOCKOCTH 3 OyeT:
AO);:O 43 AP, == il 9% .
750 69,8 "
Ysmenenue BA2XKHOCTH GeToHA B TWIOCKOCTH S OyaeT: Bec moaycnosi OeroHa
A;“’ v==0,025- 1400 =35 ec/s2,
Aw; = 0,57 APy _ Al %.
350 615

[TnockocTb 4 H3menenue Baarocomepxanus ciuos 4:
AP =P, y,—Py TGy 4
Bec caost GeroHa 70 xec/m?, a H3MeHeHHe BJAXKHOCTH OeTOHA B IVIOCKOCTH 4:

AP, AP,
Aw, =0, = 9.
70 700

PacueT BeqHYHH H3MEHEHHUS BJAXKHOCTH MaTepHaJoB Aw npuBeZeH BO BCIO-
MorarenpHoH tabJanie.

[IpoBeenublt pacuer II0Kas3bIBaeT, YTO TOJbLKO uepe3 [ABa 3UM-
HHX MecCsila CO CPaBHUTEJAbHO BBICOKHMH TeMIeparypaMmMy Hapyx-
HOr0 BO3AyXa BJAXKHOCTb TOP(OIIHTHL B MNJOCKOCTH J JOCTHTAeT
55%, a OeTona B 31Ol MiaocKocTH — 7Y% . CpefHsis BAAXKHOCTL TOP-
donauTH okaszanacek pasuou 28%, 1. e. nosnicunacs Ha 8% no cpas-
HEHHIC C HAYaJbHOH BJaa:KHOCThbIO. CpelHsis BAAXKHOCTL OeToHA CTa-
Ja pasHoll 3,6%, T. €. moBblcuIach ToabKo Ha 0,69, npuyeM B mroc-
KOCTSIX 6 M 7, DaCHOJIOXCHHBIX K Hapy:KHOH HOBEPXHOCTH CTEHHI,
BJAAXKHOCTh OETOHA HECKOJIbKO IIOHU3MJAACh 10 CPAaBHEHHIO C HAyaJb-
HOHl. BuaxXHOocCTh TOPQONJNTHE B IJOCKOCTH 2 BHayaJe HECKOJBbKO
NOHMXKaJdacCh BCACACTBHE NepeMeliieHud napoobpasHoil Baaru K nioc-
KocTd 3, BBI3BAHHOTO TIpPajJHEHTOM TeMmieparyphlB ciaoe 2—3. Ilocae
26 CyTOK BJIaXKHOCTb TOP(MONJHTH B 3TOH IJIOCKOCTH cTaJjla IOBHI-
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IIaTbCH BCJAEACTBHE MEPEMEIIEHNS BJard B XKUAKO# (pa3e K 370l nJo-
CKOCTH OT MJAOCKOCTH 3. CJAMIIKOM BBICOKAA BJAAXKHOCTb TOPPOMAUTHI
B IJIOCKOCTH ee NPUMBIKAHHA K GeTOHHOU CTeHe YKa3blBaeT Ha He-
61aTONPHATHBIA BJAXKHOCTHBIH PEXHUM CTEHBl, UTO SIBHJIOCH CJEACT-
BHEM PacCnoJIOxKeHus: TOPPONJIHUTHI Y BHYTPEHHEH MOBEPXHOCTH CTEHBI
4 OTCYTCTBHUS NAPOH30JSLMOHHOIO CJOS [OJ BHYTPEHHEH IITYKaTyp-
Koi. st Toro utoOnl Top(onauTa He yBJA2IKHAJIACh, €€ CAEAYeT OT-
JeJUTb OT JIOBEPXHOCTH OETOHHOH CTeHBl BO3AYIIHOH NPOCJOHKOH.
Ilpn sTOM BJara, KOHZEHCHPVIOLLASACA HAa BHYTPEHHEH IOBEPXHOCTH
OeTOHHOH CTeHBI, He CMOXKET YBJAXKHATb TOPHONJAUTY, a HECKOIbKO
GoJiblllee  yBJAAXKHeHUe GeToHA HeomacHO. BosdyluiHas npocioiika
B OrpaxIeHHH cOo3laetr B HeM 0Oapbep HPOTHB INepeMelleHUs BJarH
B XKHJIKOH (pase. ‘
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NPUJNOXEHHUS. CIIPABOYHbBIE TABJIHIbI

[Tpuromenue 1
PACYHETHBIE ®U3ZHUYECKHE NMOKA3ATEJIU CTPOUTEJIbHLIX
MATEPHAJIOB

1. lipuBenenHsle B TabaHIe pacueTHble BEJAHYHHLI (H3HYECKHX HOKAzaTejell CTPOMTe/bHLIX
MATEPHAMOB COOTBETCTBYIOT HODMANbHOH MX BJIAMKHOCTH B HAPYMKHBIX Orpaxienusx. Ecau oGp-
eMHBII Bec MaTepHana OTJAHYaeTCH OT MNPHEBEACHHOrO B TaGJaHIe, TO pacueTHhle (PH3HYECcKHe
HOKAa3aTe M clegyeT OlpeleliTh B0 HHTeDIoAANHT {CM. IpuMep 1).

20 Beanuunnl KoaddHuMeHTa TENJIONPOBOILHOCTH IPHBEeREHL! AAA TeMIiepaTyphl MaTepHae
Jiog 0°,

3. Boaee noapoGHBe H TIOJNHBIE JAHHBIE O PACYETHEIX TeHJIO(bHSH‘IECKHX NoKasaTensx eTpoH-
TeJdbHBIX MaTepHatdos cogepikarca B CHull I11-A.7-71.

?-: E(g 2 g . 5 g
se | e2S | B o | £52 | 5ESE | ef.
= 0% gor - oS S g Lo Y ggcu

MartepHaa %:R‘; Eg_.ﬁ s 5 E g%cﬁ"? ggga
£2% | &3 FE% | 520 e2N% | B3
2L3 | 958 | 83§ | %ESs | E3sF | 9kl
- L= - o
E-% | 28« | 238 | 2E3% | 2PEE | 8283

AcbecT

Ac6BecTolieMeHTHHEe

IJIUTKA ¥ JUCTBI . . 1900 0,3 0,2 0,79 5,45 0,35
AcBecToleMeHTHEIR

TCIIVIOH30AANHOH- _

Hble IHTEL . . . . 500 0,11 0,2 1,1 1,69 5,2
To we . . . . . .| 300 0,08 0,2 1,33 1,12 5,2

Actanbrosbie
MaTepHaabl
Acarst . . . . . 1800 0,65 0,4 0,9 11,05 0,1
Acthanutoberon . . . 2100 0,9 0,4 1,07 14 0,1
Beronnl
Aeaesobeton . . . 2500 1,4 0,2 2,8 13,5 0,4
Beror ¢ XaMmenHbM

mebHeM HMJIH I'paBH-

eM. . . . . . . 2300 1,25 0,2 2,72 12,25 0,6
berou ¢ RUpPNHYHBEIM

mebeM . . . . . 2000 0,9 0,2 2,25 9,65 0,6
[[Imako6eToH Ha Ko-

TEABHBIX LINaKax . 1500 0,6 0.19 2,1 6,65 1,2
To xe . . . . . . 1200 0,45 0,18 2,08 5,05 1,6
Il1akonemsoberon . . 1600 0,5 0,2 1,56 6,45 1,2

» ) 1200 0,4 0,2 1,67 5 1,4

[Mepanroberon . . . 800 0,22 0,2 1,37 3,02 3,5
» S 600 0,15 0,2 . 1,25 2,16 4

KepamsnutoGeton . . 1200 0,4 0,2 1,67 5 1,4

» .o 1000 0,3 0,2 1,5 3,95 1,8

» .. 600 0,2 0,2 1,67 2,5 3,5
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DBeronpl syencrtoie (ra-

300eTtoH, nenobeToH) 1000 | 0,34 0,2 1,7 4,2 1,6
To Xe 800 | 0,25 0,2 1,56 3,22 1,8

» 600 | 0,18 0,2 1,5 2,37 2,3

» 400 | 0,12 | 0,2 1,5 1,58 3,5
TasosomobetoR . . . 800 0,3 0,2 1,88 3,51 1,6

Bara muxepanabHasn

M H3JellHsl H3 Hee
Bara MuHepannHas 150 |{ 0,06 0,18 2,23 0,65 6,5
Bo#inox wmunepamonat-

HBIH 1560 | 0,055} 0,18 2,04 0,62 6,5
Ilnuret  MHEepanoOBAT-

Hple Ha OHTYMHOH

CBAl3Ke 400 | 0,1 0,18 1,39 1,37 4,5
To xe . 300 | 0,08 0,18 1,48 1,06 5,
Tlnutet MuHepanosar-

Hble Ha CHHTeTHYe-

CKOfi CBfi3Ke . 200 ¢ 0,06 0,18 1,67 0,75 6,5

FuncoBble H3aeaun
TIauTH H3 YHCTOrO THII-

ca 1100 | 0,35 0,2 1,59 4,45 1,4
T1aHTHL THIICOBEIE C Op-

FraHHYeCKHMH HAamoJ-

HUTEJTAMHK 700 + 0,2 0,25 1,14 3 2,5
Tuncofetod Ha  Ko-

TeJLHOM IILIaKe |, 1300 | 0,48 0,19 1,94 5,55 1,4
T'uncoberon Ha JOMeH-

HOM TpaHyJHPOBaH-

HOM LIJIaKe . 1000 0,32 0,19 1,68 4 2
Tlenorunc wu rasorumnc 500 | 0,16 0,2 1,6 2,05 5
JIHCTHl THRCOBBIE OG-

miBoYHEe  (cyxasg

WITYKaTypKa) . 1000 0,2 0,24 0,83 3 5 CM. Taba.

’ 24
I'pyHTOBHE MaTepHaIB
TAuHo6uTHLIE HAM
CBIPLOBbIE 2000 0,8 0,2 2 9,1 1,3
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- CaMmaHHbIe . 1600 | 0,6 0,25 1,5 7,9 2.3
CMaska ranHo-mec4a- ﬂ

wast . . . . . . 1800 0,6 |[(0,2 1,67 7.5 1,3
CwMaska TrJHHO-IIJIAKO-

Bafs . . . . . . 1300 | 0,45 0,19 1,82 5,4 2
CMaska  TAHHO-COO- |

MeHHas . . . ., . 1600 i 0,3 0,25 1,2 4,4 2,5
Cmasxa raHHO-OIHI0Y- |

Hag . . . . . . 800 0,25 0,3 1,04 3,95 2,5
pyHr pactutenbHbI

101 3JaHHeM . . . 1800 | 0,2 2,78 9,7 —_
Cyxoit necox (B 3achi-

Ke) . . . . . . 1600 0,5 0,2 1,56 6,45 2,2

3achIinkn

TENJIOK3 05 LEOHHDBIE
Inax TOmIHBHBIA . . 1000 | 0,25 0,18 1,39 3,4 2,6
To Xe . . . . . . 700 0,19 0,18 1,51 2,5 2,9
Hlnak momenHBIt rpa-

HYJHPOBaHHEIA . 500 | 0,14 | 0,18 1,56 1,81 3
Kepamsur . . . , . 500 0,18 0,21 1,8 2,16 4

> . 300 0,13 0,21 2,06 1,46 5
Tpenea, IMaTOMHT . . 600 0,15 0,2 1,25 1,84 4
Hdepeso
Cocna u esnb  momepex

BOJOKOH. . . . . 550 | 0,15 | 0,6 0,45 3,6 0,82
CocHa ¥ eab BAOAL BO-

JOKOH . v e 550 0’3 016 0)91 5:05 4s3
Hy6 nomnepex BoJOKoH 800 | 0,2 0,6 0,42 5 0,75
» BZOJIb BOJIOKOH . 800 0,35 0,6 0,73 6,6 4
Onuagry apesecHble 250 0,08 0,6 0,53 1,75 3,5
PUOPONUT LEeMEHTHBIT 600 { 0,2 0,55 0,61 4,15 1,4
To xe . . . . . . 350 0,13 0,5 0,74 2,44 3,5
danepa kneenas . . 600 0,15 0,6 0,42 3,75 0,3
JIucTe gpesecHoOBOMOK-

HHCTBle (cyXas 1uTy-

Katypka) . . . ! 700 0,18 0,6 0,43 4,45 |
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ITnutn ApesecHo-
BOMOKHHCTHE . . 800 0,16 0,6 0,333 4,45 1,5
To ®e . . . . . . 600 | 0,14 0,6 0,39 3,6 1,5 :
> . 250 | 0,065 | 0,6 0,43 1,6 3,2
[TanTal npobkoske . . 250 | 0,06 0,5 0,48 1,4 0,5
KaMHH ecTecTBeHHble ﬁ
H KJaJAKH B3 HHX ;
Mpawmop, rpannt, 6a- g
3aJbT . . . . . 2800 3 0,22 4,87 21,9 0,15 1
Tlecuaunkn u xBapuu-
TBI. . . . . . . 2400 1,75 0,22 3,32 15,5 0,5
HapecTHgkn . . . . 2000 1 0,22 2,27 10,7 0,8 ,
» Coe 1700 0,8 0,22 2,14 8,8 1
H3BecTHAK-paKyitey- '
HHK . . . . . 1400 0,55 0,22 1,79 6,6b 2 3
Ty$sl By IKanAuEIKHE . 1600 0,4 0,22 1,14 5,75 1,1 ;
To ®we . . . . . . 1300 | 0,3 0,22 1,58 4,5 1,3
Knanxa u3 xamuedi we- ?
npasuHJabHoOl  (OpPMHI i
-Ha TAMEIOM pacTBo- ‘
pe: . ]
NpH  YVxamwg =
=2800 xe/m® | 2420 2,21 0,22 4,15 17,5 0,556 3
. NPH Vxamng = ;
= 2000 xe/u3 1900 0,91 0,22 2,18 9.95 0,98 ]
NPH Vramug = 3
=1200 xelxd 1380 0,52 0,22 1,71 6.4 1,62
Kupnrynaa Kaalkka
M3 rauusHOTO KHpNHYA
Ha TAKEAOM PacTBO-
pe. . . . . . . 1800 0,7 0,21 1,85 8,3 1,4
To xe, Ha JerxoM pac-
TBOpE. . . . . . 1700 0,65 0,21 1,82 7,75 1,6
M3 cuankathHoro Kup-
MHYa Ha  TAXKETIOM
pacTsope . . . . 1900 0,75 0,2 1,97 8,6 1.4
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13 nopHCTOrQ KHpPIH-
ya ma JerxkoM pac-
TBOpE NpPH Yiupn = )
= 1300 xe/m? 1350 0,5 0,21 1,76 6,05 2
{13 TpeneJbHOro KHP-
niua TipH 'VKHDI'IZ -
=1000 xe/m® . ) 1200 0,45 | 0,21 1,79 5,45 2,5
3 cemuilleIeBOTO KHP-
nuua . 1400 0,55 0,21 1,87 6,5 1,8
Meraann
Cranb CTpoOUTENbHAs . 7850 50 0,115 | 55,5 108,4 0
Uyryn 7200 43 0,115 | 51,9 96,4 0
AmoMunui - 2600 190 0,2 365 160 0
Oprannyeckue
BOJIOKHMCTHIE
MarepHabl
COJNOMHT H  INIUTHI
CTPAMHT 250 0,09 0,4 0,9 1,53 6
Kambinur . 350 0,12 0,4 0,85 2,1 6
Boitnox cTpouTeJbHBIA 150 0,05 0.4 0,83 0,88 4,5
ITakas 150 0,06 0,4 1 0,97 6,5
Topdou30NsUHOHHEIE
IIJTHTHL . 200 0,055 | 0,4 0,69 1,07 2,50
Mhactmaccen
H NOJHMEDbI
Munopa . . o 20 0,045 { 0,35 6,43 0,29 7,5
[Tenonnact [TXB-1 . 125 0,05 0,3 1,33 0,7 —
[Tenomaacr [IC . 70 0,04 0,35 1,63 0,5 —
[lenonomuctipon 30 | 0,04 | 0,35 3,81 0.33 0,8
PacTeopn
H WITYKATYPKH
lleMenTHO-TIECYAHBIH
pacrsop . 1800 0,8 0,2 2,22 8.65 1,2
CnoHbIfl pacTBop . 1700 0,75 0,2 2,21 8.15 1,3
H3secTKoBO-meCUaHbIR
pacrsop . 1600 0,7 0,2 2,19 7.65 1,6
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Jlerkui 11171aKOBbIA
pacTBop. . . . . 1450 0,6 0,18 2,3 6,4 1,5
(ItykaTypka H3BecCT-
KOoBafd Ne APaHM Ha
HapyXHOH noBepX-
HOCTH . . . . . 1400 0,6 0,25 1,71 7.4 1,6
To e, Ha BHYTpeH-
Hell NOBepXHOCTH 1400 0,45 0,25 1,29 6,4 1,6
Py/ioHHbIe MaTepHaabl
Jluomeym. . . , . | 1100 0,16 | 0,35 0,415 4 0,02
Kapron naotHeii . . 1000 0,2 0,35 0,57 4 925 0,83
To xe . . . . . . 700 0,15 0,35 0,61 3,1 1,25
Pejue . . . . . . 1200 0,19 0,35 0,45 4,55 0,02
PyGepoun, nepramun,
TOAbB . . . . . . 600 0,15 0,35 0,71 2,85 Cm, Zaﬁll.
2
Crexao
CTeKn0 OKOHHOe , . . 2500 | 0,7 0,2 1,4 9,3 0
Barta crexkagnuas . . 100 0,05 0,2 2,5 0,51 6,5
TasocTekno MM NEeHo-
CTEKIO . . . . . 400 0,12 0,2 1,5 1,58 0,3
To xe . . . . . . 200 0,1 0,2 2,5 1,02, 0,4
CHer, Jen u soja
Jep . . . . . L. 900 2 0,5 4,45 15,3 —_
CHer CBeXeBEIMaBUIHH: 200 0,09 0,5 0,9 1,53 —
»  YOJAOTHeHHbI 350 0,3 0,5 1,72 3,7 —
» B pauajie Tad-
HHS . . . . . . . 500 0,55 0,5 2,2 5,95 —
Boga . .. . . . . 1000 0,47 1 0,47 11,1 —




Hpuaoxcenue 2

KO3¢odUUHEHT H3JAYHEHUA MATEPHAJIOB C, kkaa/m?.u.°K*

Martepuan CocrosiHue IMOREPXHOCTH C
AcOecToleMeHT UlepoxoBaras 4,75
Beron » 3,1
Tunc » 4,48
Hepeso (ean) CrporaHast 3,82

»  (ny6) > 4,44
Kﬂpn?q IUHAHBIA  obbikHoBeHn- | HlepoxoBatas - 4,61
HbI i
Mpamop TTompoBanHas 4,62
[Tecuanuk xpacHufl Frapkomsnbopanuan 2,86
I'pannr [lonnposaunas 2,1
H3BecTHAK ROJTOMUTOBHI CnagxoutuopaHuas 1,96
Kpacka macnanas _— 4
TTIHTKE MeTJaxCKHe Tinagkas 3,3
AmoMuHRRA Henoannposannas 0,22
» OxucneHHas 0,565
bBpoH3upopxa atioMHHHEM [llepoxoBaras 3
Crtajab JucTopas Yepras MaroBasi 3,4
To xe OuuHKOBanHag 1,13
Pe3una Msarkas cepad Illepoxosartasn 4,25
Caxa roananjackaa Ha XKuaxkoMm | Marosas 4,76
CTEKJ1e
CTex/Io OKOHHOE [napkan 4,65
Tens KpoBeabHEBL LllepoxoBaras 4,52
IleMeHTHHIH pacTBOp [nankas 3,35
Hlnrakoberon Iliepoxoraras 4,46
[HTykaTypxa ¥3BeCTKOBasf > 4,5
JManeBas Kpacka » 4,45




IIpunrosxcernue 3

JABJIEHHE (MAKCHMAJIBHAS YNPYTrOCTb) HACBIILEHHOT O
BOILHBHOFO HNAPA E B un pr.cr. AJI1 PASNTHYHBIX TEMNEPATYP
NPH B=755 nxn :

A 71 TEMOEPATYP OT 0 1O —45°C (HAIL JILJIOM)

£ E E E . E

t° B MM t° B MM t° B MM 1° B MM r° B MM

0 4581 —5,4 [2,91) —10,6 { 1,84 | —16 1,13 | —23 0,58
—0,2 14,511 —5,6 { 2.8 1 —10,8 | 1,81 —16,2 { 1,11 || —23.,5 { 0,55 &
—0,4 (4,441 —58 {2,811l —I11 1,78 —16,4 | 1,09 { —24 0,52
—0,6 4,36 | —6 2,76 | —11,2 | 1,75{ —16,6 { 1,07 | —24,5 | 0,49 §
—0,8 ., 4,3 [ —6,2 12,721 —11,4 {1,721 —16,8 { 1,05 —25 0,47 #
—1 4,921 —6,4 {2,674 —11,6 | 1,69 —17 1,034 —25,5 { 0,45 3
—1,214,15} —6,6 {2,631 —11,8 | 1,66} —17,2 { 1,01} —26 0,42 7
—1,4 4,08 —6,8 | 2,58 )| —12 1,63 | —17,4 | 0,99 | —27 0,38 &
—1,6 | 4,01 || —7 2.53 | —12,2 | 1,6 | —17,6 | 0,97 || —28 0,34 3
—1,81395) —7,2 | 2,494 —12,4 | 1,57} —17,8 10,9 | —29 0,31 §
—2 3,88 —7,4 12,45} —12,6 ) 1,55 —18 ] 0,94 | —30 0,28 %
~2,213,8 11 —7,6 124 | —12,8 | 1,521 —18,2 | 0,92 | —3I 0,252 4
2,413,751 —~7,8 12,36 —13 1,49 | —18,4 /0,9 | —32 0,227 B
—2.613,69| —8 232 —13,2 | 1,46 | —18,6 | 0,88 | —33 0,205 I
—~2.8(3,63) —8,2 | 2,28 —13,4 | 1,43 —18,8 | 0,87 || —34 0,185
—3 357 —8,4 [ 2,24 —13,6 | 1,41 | —19 0,85 —35 0,167 4%
-3,213,51 | —8,6 (2,2 Il —13,8 1,38 —19.2 | 0,83 —36 0,15
—3,4 13,45 —8,8 [ 2,17 { —14 1,36 § —19.4 | 0,82 || —37 0,134
—3,6 {3,391 —9 213 —14,2 [ 1,3¢} —19.6 [ 0,8 || —38 0,119
—3,8:3344-92 1204 —14,4 {1,311 —19,8 | 0,79 -—29 0,105
—4 3,281 —-9,4 | 2,051 —14,6 | 1,29 —40 0,003
—4.21322! 96 |20 —14,8 {1,261 —20 0,77 | —41 0,082
—~4.4 13,171 —-9.8 | 1,98 | —15 1,24 ——20,5 | 0,74 | —42 0,072
—4.6 1 3,11 —15,2 11,22 ) —21 0,7 | —43 0,063

813,06 —10 1,95 —15,4 | 1,19 21,5 | 0,67 || —41 0,055
—5 3,00 | —10,2!1 1,91 ) —15,6 | 1,17 || —22 0,64 | —45 0,048
~5,2,2,9 | —10,4) 1,88 | —15,8 | 1,15 —22,5 | 0,61 |
B. OJI9 TEMIIEPATYP OT ¢ zo 50°C

t° 0,0 0,1 0,2 0,3 0,4 0.5 0,6 0,7 0.8 0.9 £°

0 | 4,581 4,61 4,65 4,681 4,72| 4,75| 4,79! 4,82 4,86 4,89 ©

1 | 4,931 4,96} 5 5,03| 5,07} 5,11} 5,14} 5,18} 5,22} 5,26} |

2 | 5,291 5,33] 5,37| 5,41} 5,45| 5,49 5,53} 5,57 5,61] 5,65| 2

3 ¢ 5,69 5,73 5,77 5,81] 5,85} 5,89; 5,93} 5,97] 6,02 6,06 3

4 16,1 { 6,14] 6,19 6,23| 6,27} 6,32) 6,36 6,41] 6,45| 6,5 4
5| 6,54 6,59 6,64{ 6,68| 6,73! 6,78! 6,821 6,87 6,92{ 6,97 5
6 { 7,01f 7,06! 7,11{ 7,16} 7,21 7,26 7,31| 7,36| 7,41| 7,46| 6

7% 7,81 7,671 7,621 7,67 7,72{ 7,78} 7,83| 7.88| 7,94 7,99| 7
8 | B,00f 8,1 | 8,16} 8,21} 8,27] 8,32! 8,38| 8,44! 8,49{ 8,55 8

9 | 8,61 8,67} 8,73| 8,79} 8,85} 8,91] 8,97| 9,03] 9,09} 9,15} 9
10 | 9,21 9,27 9,33 9,4 | 9,46| 9,52{ 9,59| 9,65{ 9,71 9,78| 10

11 { 9,84 9,91 9,98/10,04({10,11{10,18]10,24(10,31{10,38( 10,45| 11

12 110,52110,59(10,66{10,73(10,8 {10,87[10,94 (11,01 (11,09( 11,16{ 12
13 {11,23{11,31111,3811,45/11,53{11,6 |11,68|11,76{11,83! 11,91 13

14 111,99]12,07112,14012,22112,3 {12,38[12,46(12,54 {12,621 12,711 14
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IIpodoaxcenue npusoxc. 3

1° 0.0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 t°

15 112,79112,87 112,95 13,04 13,12 13,21 {13,29|13,38{13,46}13,55| 15
16 [ 13,63(13.72|13,81113,9 [13,99|14,08 14,17 |14,26|14,35|14,44 16
17 {14,53114,62(14,72114,81 14,9 |15 15,091156,19115,281 15,38 | 17
IR 115,48 15,5815,67 15,771 15,87 |15,97|16,07|16,17]16,27116,37; 18
19 116,48116,58{16,69|16,79}16,89|17 17,00 117,210 17,32 17,43 19 .

90 {17.54[17,64117,75|17,86|17,97|18,09| 18,2 |18,31|18,42 18,541 20
21 |18,6518,77 18,8819 19,11119,23119,35]19.47119,59| 19,71 | 21
22 119,83(19,95(20,0720,1920,32(20,44|20,57|20,69|20,82]20,941 22
23 121,07 (21,2 [21,32121,45{21,5821,7121,8521,98/22,11 92,24 23
24 122,38(22,51122,65|22,79122,92123,06(23,2 |23,34|23,48|23,62| 24

25 123,76123,9 124,04 24,18(24,33]24,47124,62124,76)24,9125,06| 25
26 125,21125,36425,b1 |25,66(25,8] [25,96|26,12126,27|26,46{26,58| 26
27 126,74126,9 |27,06(27,21 (27,37 |27,54 27,7 |27,8628,02|28,19| 27
28 1 28,35)28,51)28,68)28,85129,02]29,18129,35129,53|29,7 |29,87] 28
29 | 30,04 (30,22130,3930,57(30,75{30,92 (31,1 |31,28|31,46|31,64| 29

30 131,82132,0132,19132,38132,56(32,75132,93133,12|33,31(33,5 | 30
31 133,7 {33.89|34,08|34,28|34,47|34,67|34,86|35,0635,26]35,46| 31l
32 |35,66|35,8736,07|36,27|36,48|36,68|36,89 37,1 |37,31|37,52] 32
33 |37,73{37,94|38,16|38,37|38,58|38,8 {39,02]39,24|39,46)39,68| 33
34 (39,9 140,1240,34(40,57 40,8 {41,02141,25|41,48|41,71[41,94| 34

35 142,18(42,41 (42,64 |42,88|43,12|43,36 43,6 |43,84|44,08)44,32| 35
36 [44,56 (44,81 45,0545,3 |45,55(45,8 146,05146,3 |46,56(46.81 36
37 |47,07147,32147,58 47,84 |48,1 |48,36|48,63(48,89|49,16(49,42; 37
38 |49,69|49,96150,23|50,51|50,77|51,05|51,32|51.,6 |51,9 (52,161 38
39 [52,44152,73|53,01 (53,29 53,58(53,8754,16|54,45|54,7455,03| 39

40 |55,32|55,61 55,91 |56,21|56,51 (56,81 (57,11 |57,41|57,72158,03| 40
41 158,34 58,65|58,96|59,27|59,58|59,9 |60,22|60,54|60,86}61,18] 41
42 61,5 |61,82|62,14,62,47|62,8 |63,13]63,46}63,79|64,12|64,46| 42
43 | 64,8 {65,14|65,48!65,82|66,16(66,51 |66,86]67,21|67,56|67,91| 43
44 |68,26|68,61|68,97169,33|69,69|70,05,70,41 (70,77 71,14 (71,51 | 44

45 |71,88|72,25|72,62|72,99(73,36|73,74|74,12|74,5 |74,88|75,26| 45
46 | 75,6576,04|76,43|76,82|77,21 77,6 |78 78,4 78,8 {79,2 | 46
47 79,6 |80 80,41 80,82 (81,23 |81,64(82,05|82,4682,87 83,29 47
48 183,71|84,13|84,5684,99}85,42185,85|86,28 86,71 (87,14 |87,58| 48
49 188,02188,4688,9 |89,3489,7990,24|90,69|91,14|91,59(92,05| 49
90 {92,511

_ Ilpumewaunue 3HauesHd, NpHUBeJieHHBe B TalJaHIax, B3ATH W3 KuHuru: Landolt —
Bérnstein, Physikalich — chemische — Tabellen, 1. 11. Bepaun, 1923,
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[Tpunroxcerue 4

3HAYEHUA COPBUHMOHHBIX BJAXHOCTEAH CTPOHUTEJIBHBIX
MATEPHAJIOB (NPH TEMINEPATYPE OKOQJIO 20° C)

‘E Becosas BNAaXKHOCTh MATEPHANa B % TNIpH OTHOCH-
I Marepian g % TeJbHON YADYrOCTH BORSHOro napa ¢, %
oy \
8&a| 40| 50 | s | 70 | s | 90 | 10
AcfecToneMeHTHLE TenI0-

H3OJISTITMOHHbIE TIIHTH 29012 2,2 ) 2,4 1 2,9 3,8 | 5,5 9,5
To xe. . 415(2,3 | 2,6 2,9 3,4 4,5 6,8 | 13,5
BeTon THXKeAH . 2160t — 1 0,3 | 0,4 0,5 0,7 | 0,95t 1,4
BoiinoK 1WepCTAHOM . 1201 6,7 7,5 8,3 9,6 | 12,6 19,8 | 33,3
Fazocuauxat 60012,7 | 3,1 3,2 { 3,5 4,2 6,4 | 15,6

» 129013,7 | 4,2 | 4,8 | 5,6 { 6,3 [10,7 | 20
Fnuno-conoMeHHaa cMmaa- '

Ka 1350 (1,5 1,9 2,25 2,75 3,35| 4,15 . 9,3
Cocna . . . . . . 500|7,7 9,2 110,9 {13 15,6 {20,5 | 29,9
Cocna npu {=—20°C . 500(9,7 (11,1 12,8 (14,9 17,9 123,3 | 32,7
[ perecHOBONIOKHHCTHE

NAHTLL  (Opraamr) 2005 5,7 7 8,9 |11,5 15,8 | 26
HssectHsk . 1300({0,06;0,065| 0,08 0,11 0,17| 0,25| 0,37
KepamantoGeTon gooll (1,3 1 1,71 2413356 9,1

» 1000|1,9 12,4 3,1 | 4 5,8 | 8,6 |13

» 110012,7 |3 3,5 4,3 5,5 7,9 | 12,4

» 118012,5 | 2,9 3,4 | 4 5 6,8 | 11,8
Kepamautoberon Ha de-

HOJIBHOH CBSI3KE . 3500 (0,7 (0,77 0,851 1,3 1,8 | 2,45( 3,7
Kepamant dpakunn 20 wm | 560|0,05{0,06 | 0,08} 0,13] 0,2 | 0,3 0,5

» ¢pakunn 0,5 x4 { 600(0,08{0,09 | 0,12 0,17 0,23 0,33| 1.4
Kupnuu raunsinvifi | 1700|©,05)0,07 | 0,1 | 0,16] 0,24 0,36| 0,53

» CHAHKATHEHIR 1780(0,3 (0,35 | 0,4 | 0,45] 0,55| 0,7 0,9

» TpenejbHbA . 48011,05{1,25 | 1,55} 2 2,85 4,45 7,1
Munepanbyag Bara , 1500,08,0,09 | 0,11{ 0,12] 0,14| 0,18]| 0.6
Munepanopatumit Bo#iiox | 150(0,05{0,67 | 0,1 | 0,18} 0,32} 0,5 0,75
MunepanoBatyble  MIHTHI

Ha OHTYMHOH cB$i3Ke 350(0,25(0,3 0,4 | 0,55 0,75] 1,1 1,9
To xe, Ha denOMBLHON

CBA3Ke 120{0,1410,15 | 0,17| 0,19! 0,24 0,34| 0,54
Muropa . 1818,8 110 10,9112,5 |16,1 |24,5 | 35,5
ITenoGeton . 345/2,5613,00 | 3,6 | 4.2 { 5,2 | 6,5 8.3

» 660 | 2 2,3 2,85] 3,6 | 4,75| 6,2 | 10
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{lpoGoasenue npunrox. 4

Becopaa BIAMHOCTL MaTepHaga B Y% IPH OTHOCH-

Marepuan % % TeJIbHOH ynpyrocrd BOARHOrO mapa @, %
88a| w0 | 50 | 60 | 0 | s0 | 90 | 100
[TevoBeToH 7751 2,81 3 3,4 4 531 7,8 | I1,5
» .+ « . . .| 80]3,b| 4,05 4,7 | 5,5 | 6,5 | 8,1 {13,b
» 1050/ 1,3 1,7 | 2,3 | 3,3 | 5 8,2 | 23
» 1210y 2,54¢ 2,8 { 3,1 | 3,7 { 5,2 | 8,6 | 25
[fenocTexso 200| 0,08 0,11 0,13] 0,15} 0,17 0,27 0,75
» 3751 0,05 0,08 0,11 0,15 0,3 | 0,8 3,9
[Mautw [IXB 80| 1,4 1,45 1,65] 2,05 3,1 5 12,5
CTek/JOMNACTUKOBLIE TIJIH- 160 025! 0,26 0,28 0,4 0,65| 1,35 2,75
TH
To xe 300 0,25} 0,3 | 0,4 } 0,65] 1,15} 2,1 5,2
[TenornonvcTupos 30| 1 1,2 | 1,4 { 1,6 { I,8 | 2 2,6
Topbonautsl 2518 [10 [12,1 [14,2 {17 |21 27,4
Topd chparrym 280111,1 {13,3 |15,6 |18 21,2 125,2 | 30,2
¢H5p9J’IHT margesdanas-{ J320( 7,7 9,4 (11,4 (14,2 [18,8 {25,4 | 34,8
HbIi
Gubponur UeMeHTHHI 350, 4,81 5,7 | 6,6 | 7,5 9,2 115 26,5
IemMedtnnit pacteop 1:4] 1800 I 1,06 1,1 1,3 | 1,75] 2,35] 3,3
Hlnax ToniuBHLIR 725! 1,15 1,4 1,65 1,9 ) 2,2 | 2,65] 3,2
HInakoGeron 920! 1,15 [,35(1,6 1,85 2,151 2,656 3,55
» 1400} 1,5 | 1,7 {1,9 2,2 ] 2,6 | 3,27 4
llnaxoneM3oBeton 1300) 1,25 1,4 ;1,6 1,8 1 2,1 | 3,4 7,1




[Ipuaomcernue 5

KO3 PHLUHEHTDHI BJATONPOBOAHOCTH CTPOUTEJIbHBIX
MATEPUAJIOB (IIPH {=15° C)

=
2 . BecoBast BAaXHOCTh MaTepuala @, %
MaTtepuan § “:?
S ;&:3: Kostduunear sraaronposoinoctH B-10° o/m-¢ %
Beron Ha é{npnm— 1700 2 3 4 6 | 8 10 11 12
HoM HHeRHe . 0 | 28|41 ]55]|66]|93]|11,9]16,2
Lpesecno-
BOJOKHHCTbIE 16 20 25 30 35 40 45 50
JIHTEL . . . 245 BT
0 24 34 34 32 30 31 32
HpeBecHoBOJIOK- 20 | 25 30 40 50 60 | 80 | 100
HUCTHlE TJIMTHL . . { 76D Y
0 3,2 5 7 9 11,7 | 20 28
Wi3BecTKoBLIE pac- 1 2.5 4 6 8 10 12 14
Teop 1:3 . . . [1590 .5 .

0 10 18 24 31 48 82 | 195
2 12,5 3 4 5 6
0 1,3 2 2,9 3 | 3,2 4 6
4 5 7 10 13 16 18 20
0 | 6,4 |12,8] 17 19 | 21,2 23 | 25,6
X |
0

2
0

Kepamauroberton 1150

» 11430 _—
KepamauroGeron 1050 3 4 5 6 7 8 9
NIOPH30BAHHBIL 3 35| 15 s s | o1 57 3
3 4 5 6 7 8
1200 - DI IO NN UCANY U
Tome. . 6 | 9 |10 | 11 |12,5]165] 2
KepamsutoGeron )
Ha  (eHOIbHON 9 3 5 7 10 15 20 30
CBHI3Ke ., ., . .i 350 . — _— |
| 0 2 | 43576982 %2| 11
11 14 16 |
Kupouu rnunaawmi |, | 1700 0.5 2 5 - 8 —_ 8
0GLIKHOBE HHBIH 0 9 17,21 21,7 | 25,56 ] 36 60 150
Kupnru  cuauxar- -
He . . . . 11785 0,9 2 5 8 11 14 16,5 | 18,5
0 3,6 | 6,9 | 8,7 | 10,2 ) 14,51 30 73
MunepanoBaTubie
OJIUTEL Ha  (e- = e
g a el o) 60 | 80 |71007| 150 | 200 | 300 | 400 | 500
0 10,065(0,095]0,125% 0,14 [ 0,175]0,225| 0,28
Mnmopa. . . . | 17].35 |50 | 100 | 150 | 200 | 300 | 400 | 500

0 10,018;0,044{0,059]0,069{0,085!0,105] 0,13
30 50 80 120 | 160 | 200 | 225 | 230
0 0,3 10,72} 1,32 2,1 | 4,2} 7,8 23
6,5} 7,5 10 13 16 19 22 25
0 )0,24 4,041 0,6 0,74;0,881,06] L,28

Onuikn gpepechpe | 120

IeuwoGeton. . . .| 465
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[Ipodosxcenue npuroxc. &

E 2 Becorast BaraXHOCTh MaTepHana o, %
Marepnan Eu*g |
8 B o KosguiperT Baaronposoauoctd B-10%, 2/m.4.9,
Henoberon glo| 10 | 1t | 13 | 15 |17.5| 20 | 22 | 24
0 |o0,13/0,27]041) 0,6 |08} 1 ]1,25
13 16 | 20 | 30| 40 | 50 | 60 | 70
Ilenononnyperan 35 =
o | 0,1 {0,25]0,45| 0,57 | 0,65 | 0,75 | 0,95
Heroerenao 00| 0:7 1 0.8 | 1 21,5 2 | 251 3
0 |0,005|0,008|0,009| 0,01 {0,011[0,015| ¢,019
3 1 10| 2 | 3 | 50 [ 75 | 100 | 130
[erocrekao 370175 10,014 | 0,027 | 0,041 | 0,051 | 0,065 | 0,075 | 0,084
98,5/ 35 | 45 | 60 | 8 | 100 | 125 | 150
Topgonans! . 180175 0,038} 0,06 {0,0780,092|0,104 (0,127 | 0,17
DubpoTdT LUEMEHT- 35 40 50 75 100 { 150 | 200 | 250
el 380 0 1 0.25 | 0.48 | 0.61 | 0.68 | 0.77 | 0.88 | 1,13
1]leMeHTHO-IECUA- 1 92 3 3,5 4 4,5 5 5,5
Huh pactaop .| 2000 = 1 T 1 T e 37 1 se | 9.5
35| 4 | 5 7 9 11 | 12,5 13,5
Minax ronmnsustis - | 8901 == =10 o T T e | 2,08 | 301 | 4015
" 4 5 7 10 | 15 | 20 | 25 | 30
HlaaxoGeror 1380 = 1075 | 175 | 2.7 | 3.8 | 4.6 | 5.4 | 6.3

MpuMegsaunune., B uucaHTe e — 3HaYeHHsT BJAAXKHOCTH, B 3HamMeHaTede — KO3DDUILHSHT

BJIaHHOCTH.



[Ipunrosxcenue 6

NEPEBOJAHBIE KO3PPHUHUEHTDBl H3 TEXHUYECKOHN CHCTEMbI

H3MEPEHHH B ME)KAYHAPOOHYIO CUCTEMY CH H OBPATHO

PasMepHoCcTH

Hepesoanuie Ko3th-

(PHIHEHTHI
[Mokasatean
B TeXHHYeCKOl c H3 TEeXHHYC- us CH
cucTeMe B cueteme €M | ‘exott 5 CH | B TeXunve-
CKYID
HONHUeCTBO Temiaa . , 4 KKaa Kdow 4,187 9,239
Tenaosoft noToE . . . . KKOA[Y 8m 1,163 0,86
Kosddunuesr Tenaonpo-
BOLHOCTH s . . « . » KKkaa/m-4-2pad em/m K 1,163 0,86
KoshdunHenTl  TenjooT- _
Lavd H TenJionmepepadyd . kkaaim-u-2pad sm/m* °K 1,163 €,86
ConpoTHRIeHHE TeOaonepe- ‘ . .
da4%€ . & z: « s » M2.y.2padleran M2 °K/em ¢,86 1,163
YHoelbHas TENJIO0eMKOCTH . Kxaa/ke.-epad Kdoc/Ke °K 4,187 ©,239
Koadbdunrent remmepaty- _ 4
DPONPOBOEHOCTH . . 5 . My M foek 2,73 10 3600
Jdasienne (ynpyrocrb) Bo- )

ASHOTO mapa . . . . MM DT, CT. Hiad 133,3 0,0075
KosdhdruuesT naponpouu- 3 s
MAaeMOCTH . . . + 4 3 eiM MM DT. CT, Ke-M/H ceK 2,08 107 4,81-10
Conpordpaenme maponpo- 3 0
HHUAHHIO ., ¢+ . .« . . 4 M2-4-MM PT. CTf2 H-cex/Ke 4,81.10 2,08.1¢7
Japnente BO3RYXa ., : , Mm 800, cT, M m? 9,81 Q,1¢2

Kosdduanuent BO3AYXO- 5
IIPOHHIAEMOCTH . . . Kefat-4.- MM 660. CT. K2-M/H-cex 2,83-1072 3,53.104
ConpoTuBieyHe BO3LYXO-

TNPOHMHANHID . . . , , , | M -u-mM 608, cT/Ke H-ceK/Ke 3,53.10% 9,83.10~8
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