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"A Greenhouse Full'a Buckminster" a 9.5sq/m home food production unit. That aims to
use 95-99% less water than standard agricultural practices, produces food for up to 4
people. Year round, lowering your cost of living while looking Bad Ass

“You never change things by fighting the existing reality.
To change something, build a new model that makes the existing model

olete"

/

Kia—ora'e hoa & thank you, for downloading this documentation

Please read carefully and take what you need from this project. Everything here is free to use,
but only for the individual. If you wish to make a living from building these, then you need
to gain permission from alightmouse Itd. This is to make sure that a certain level of quality is
maintained during each build, (ie building an adequate foundation type which is site specific and
not a generic one, potentially causing injury due to unsatisfactory workmanship or inadequate
fixings or reinforcing etc.) as well as no one taking advantage of an idea and holding people
to financial ransom for the sake of a few dollars. Down with Debt Slavery!

1; In this documentation, you will find (almost) everything you will need to build a 9.5 sq/m
geodesic greenhouse. Designed specifically to help small groups of people, grow a large
percent of their food in a small space. While keeping it safe from the external variables that would
usually stunt, or kill normal crops. i.e bugs, large temperature swings, drought or mineral
deficiency.

note; you do not have to build a geodesic dome shaped greenhouse. You can, and please
feel free to, build any shape and fit it out using the same principles as this one. Domes have great
stability, can handle high wind loads and look awesome! Thats why i chose this shape. To attract
attention for the project and spread the idea around that 'you can indeed grow everything you
need in your backyard!

2; The project is still young, but because of it being Open Source, you are welcome to fit
out the greenhouse to suit your own needs and requirements. It is also encouraged to tweak
the design to make improvements where you see fit. All tweaks and improvements are welcome.
Should you find success with your own building techniques or system fit outs, please share them.

3; However, if you wish to build the fit out as shown on the cover. Please do. It is designhed
to be as dynamic and as flexible as possible. Aquaponics systems offer the best output per
sg/m than pretty much any growing technique that man has yet to fashion. It is, however, a young
and growing science.

So best educate yourself on the theory and practice behind Aquaponics before jumping
into it. Not to mention greenhouses in general. That way you can join the community of
makers who will contribute to the Open Research and Development of home food production
units. Designed by the people, For the people. AS WELL AS the rest of the inhabitants that call
this planet home.

4; The aim of the project is to decrease ones dependance on the current monetary and
food distribution systems. The ones that you 'can't live without'. As well as create an efficient
means of producing food at home, creating mesh networks of 'botanical cells’ which are
designated to help local birds and insects as well as add to a more healthy functioning ecosystem
in urban areas.

5; Our planet is currently showing signs ecological collapse, on a scale not withessed by
humans before. Climate science is an incredibly complex subject, but the data being collected
today is saying that we are heading for an uninhabitable planet in the near term, (this century),
fuelled by an exponential rise of a 'fossil fuel' using population, that uses industrially scaled
resource extraction & agricultural systems. Which both take away the planets ability to absorb
CO02 as well as producing more C02 and CH4, among a few other potent greenhouse gases.

General Notes
‘Convenience’ has a much higher price than most of would ever like to admit, it seems. So go on,
share these around. We now know that, Industrial Civilisation is not going to work long term. So
we need to adapt to a world that is rapidly becoming harder to live in, the very best we can.

Remember that Life is short, Ownership is a made up concept and that cat videos are not the only
things we can share on the internet!

If you have any inquiries or queries regarding the project, design and/or construction.
Please email alightmouse@gmail.com with 'AGFB query' in the subject line.

Anthony Light

@@ @ | cad monkey

: | Alightmouse Open Source Projects
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general notes

1; roof vent cap, "allows warm air to be passively
extracted while sucking in cool air from the vent
pipes at the base of the greenhouse.

2; butyl rubber finished cladding over plywood,
insulation with max R rated insulation for a 70mm
depth.

3; 6-8mm twin wall polycarbonate glazing.
Lighter, Safer & Cheaper than glass, can be cut
with a craft knife (box cutter) and has an R rating
that is equivalent to double glazed glass windows.

4; reflective foil lining to interior to aid with light
distribution. Plywood lining in behind would also
be great also, especially if you would like to fix
cabling for lights, additional hooks or shelves to
the interior.

5; small rainwater water collection, filter and
sump. This allows the water that will go into the
main ‘aquaponics’ tank and grow beds to be
tested for PH, Ammonia, Nitrate and Nitrite levels,
prior to adding. Sediments are also filter here.

6; grow beds; all for 300mm deep growing
substrate.

7; fish, oh glorious fish! who's waste feeds the
plants. In a 1200litre tank.

8; storage; for maintenance item (non electrical)

9; floor vent; helps pull cool fresh air into the
greenhouse. This could be rigged up with small
fans for mechanical ventilation or just used
passively.

10; 900-1200mm ceiling fan; with timer, which
allows for even air circulation at times when
needed. also helps with mould prevention on
windows due to condensation.

11; overflow to field drain or outdoor 'botanical
cell'.

12; drain, plugged until needed.

13; water storage tank with first flush diverter
from roof. 3000L would be good to store.

14; Warm Air from the greenhouse
15; any building that collects rain water.
16; embanked soil; ensure greenhouse is

250mm minimum of the existing ground to ensure
water table never rises above the floor.
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general notes

1; the dome should be orientated towards the
most sun. these plans were drawn for those in
the southern hemisphere, hence why it is drawn
with the windows facing due north. if you are in
the northern hemisphere then one should orient
the dome glazing south.

the sun diagram shown showing the position of
the sun was done using coordinates specific to
christchurch, new zealand.

| used www.sunearthtools.com to obtain the
sunrise and sunset position locations specific to
my area, its a free and a helpful tool.

2; the finished floor level should be minimum
225mm from the cleared ground level outside,
soil can then be bantered up to the sides. this is
to prevent flood and moisture damage. It would
be wise to do some research and find out if
any flood planes are in your area, because
225mm might not actually be enough.

3; planting small tussocks to front, make sure to
confirm max growing size prior to planting to
avoid unnessary maintenance.

4; the air vents should be 30mm diameter and
should be able to be plugged from the inside
when not needed or not in use. the exterior vents
should have insect proof mesh to prevent the
vents becoming loaded with cobwebs or nests
etc. refer to the note for pipe type & length

5; the optional drain should be 30mm diameter
and is an appropriate to have just in case the
greenhouse floods via leaky hose etc or if you
have an aquaponics system. have the drain go to
a tap outside the front so that a hose can be
connected and the water can be drained to any
desired location.

5; before construction starts, ensure that you
have followed the necessary planning
requirements regarding the building location,
ground bearing capacity and corresponding
foundation type as well as followed and adhered
to any guidelines that might apply to you.

while you might not need a consent or planning
permission for this type of build, it is still a good
idea to ensure you do the job right and avoid any
potential liabilities and building requirements.

air intake

air intake

air intake

existing un-disturbed earth.

spouting (optional) shown dashed for
clarity.

90x45 side panels with 9/12mm ply
outer & a damp proof membrane
(dpm) wrap for water proofing around
outer shell and under the floor (each
panel to be insulated polystyrene,
fibreglass, straw, wool etc)

! c’\‘\@
field drain

7

dome struts above shown dashed for
clarity.

ceiling fan; 900mm to 1200mm span
with a 12-14°wing angle

earth mounded up to sides of
greenhouse for frost protection &
added insulation & wind protection.
ensure planting is done as soon as
possible to prevent erosion.

30dia uPVC fresh air vent to exterior.
Use (insect proof) vent caps with grill.
Use 30mm dia black corrugated pipe
under the ground, make length of vent
pipe as long as possible for better
results and to prevent condensation
forming in vents.

ground at entry to slope away from
dome.
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foundation notes

1; The foundation type shown is, in a sense, a
generic one. the width, depth and reinforcing
shown is based on a standard nzs:3604
foundation type which is used for residential
properties. It is advised that anyone who
wishes to build this greenhouse consult with
a builder, draughtsman, architect, structural
engineer and local authority before
construction takes place. There are several
'site specific' factors which may mean you
require a specific foundation type. It is the owner/
builders responsibility that the foundation type
and construction is suitable to the building
location. be responsible.

2; If you plan to build on a hill site, have a high
water table, have a site susceptible to lateral
spread and/or liquefaction during an earthquake.
Then you might want to consult a structural
engineer, or at least a builder and your local
authority. A '‘penetrometer test' can determine
the bearing depth of the soil in the area you wish
to build. (these items may not apply to everyone,
but it is worth investigating before construction
begins.)

645

'3

1,045

key
ai. passive air intake.
b. m12 anchor bolt location.

drain®*  30mm diameter drain pipe
to standard hose fitting.

undisturbed ground

concrete ring foundation; 200mm wide.
depth varies depending on build

location. 300mm below cleared ground
level (below top soil) would be advised
as a minimum.

ensure the top of the foundation wall is
minimum 225mm above cleared

ground level. (prevents flooding).
'compacted hard fill, also, to be level
with the foundation wall.

walls above (shown dashed for clarity)

3; make sure your damp proof membrane is é’
taped around the vent pipes and is laid under the ol . location of m12 anchor bolt to secure
foundation. refer details on A1.01 I bottom plate to foundation wall. where
™ : o the symbol "b.” is used. Anchor bolts
4; *The drain in the centre of the greenhouse is 2 | X 7 to be located within 150mm from every
optional and only applies to those who wish to - | [ corner.
have an ‘aquaponics’ system and also wish to \ A
have a drain, in the event the entire system | 4 of | hatched area represents compacted fill
needs emptying or disassembling. This makes it " o ] to be laid to create an even surface for
easier to use this water elsewhere if needed. | | s / | I the flooring/paving. as well as a base
. . L 2 | | for the 1200 litre ‘aquaponics’ pond.
5; check if your build location is in a flood © | ( |
plane. if it is in a flood plane, then you may have I i
to build the greenhouse in a higher location, if — T ~ Al - ﬂ Zgisnugri:sigﬁhsg]:)lllj:ggt(izgnﬁlji;\ée;rzz
possible, or make the finished floor level higher. | /’|* e | | | | Wy *|‘ i | out to the exterior. vents, ideally
6; if you running power under ground from | \/ 90 L 860 90], > | should be placed 400mn_1 under the
a;wther location, then during the excavation i 7 ! grennd (helow thertrost lingyand be os
h 2 ng l, ! 1,260 1.040 1.260 ! l, curved as possible, (this helps prevent
work is the best time to do this. be sure to use a A A condensation oceurring in the pipes)
qualified electrician if you are undertaking any (“\\/ W 9 pip
electrical work. o
A a 3 .
7; please refer to A1.12 for an alternative g azi'?i:;\(lfgrfzg 3:;3;90”;;2 \?v)i(ttr?;?iq.l
: s v 3
block foundation detail. t Use 30mm dia black corrugated pipe
ai.o under the ground. corrugated pipe is
key here.
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9/12mm plywood (thicker the

better) to either side of frame. if
9mm is used, ensure additional
blocking is added to stiffen the
panels

highest r-rated insulation for 90mm
thickness. (aim for r2.6)

dpc (damp proof course) to

underside of timber framing.

90x45 bottom plate fixed to
foundation with M12 anchor bolts

150mm thick compacted layers approved
material (refer NZS 3604:2011 7.5.3.2) with
total thickness not more than 600 mm;
compacted material must not visibly deform
under the weight of a pressed adult heel;
provide 20mm max sand; binding must not
puncture the dpm

with a 50x50 square washer,
drilled or cast into foundation wall
(2 per panel). 1550mm minimum
from edge of panel.

additional soil to 'embank'’ the side
panels. note; this detail is not to
be used as a retaining wall.
consult an builder, architect or
engineer to get the correct
foundation specified for retaining
purposes.

line of cleared ground level
(the existing ground with topsoil
stripped away)

existing soil

foundation depth to be 300mm min
or appropriate bearing depth in
accordance with NZS 3604:2011

2 layers of polyethylene (polythene) DPM
not less than 0.20mm thick with heat
bonded lap joints not less than 50mm
wide; water vapour flow resistance not
less than 90 MNs/g; all penetrations by
services or other objects sealed by
taping. carry dpm up the sides of the
panel and fix under the ribbon board.

note; please refer to A1.12 for an
alternative block foundation detail.

4

16 stirrups @ 400crs

4

‘compacted hardfill -

“cofmpacted hardfill

e o | o

W

*the height of the vents above the
finished floor level depends on the
vents location. i.e projecting through =
and above "aquaponics' tank.

all penetrations by services or other
objects sealed by taping 2 layers of
polyethylene (polythene) DPM around 7
penetration. >

ensure air vent pipes are 400mm

| height varies*
—

below the ground.

9
S
16 stirrups @ 400crs beyond shown {:\\\4

N
dashed \\\\Q %

SN
40mm foam lagging around all STAR
penetrations through foundation wall Q\'\Q

<

2 detail; foundation penetration
ref; A1.01

30dia uPVC fresh air vent to

exterior. Use (insect proof) vent g
caps with grill. Use 30mm dia =
black corrugated pipe under

the ground. corrugated pipe is

key here.

small granular fill

]

curved pipe beyond

e O y

% SIS,
N D) .«t‘g}.(\\\\\ X
N STHSIAS

\Y;

0
QLS
SAS

1_detail; foundation 1:5 3 detail; air vent trench 1:10
ref; A1.01 ref A1.01
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base panel notes

1; The door to the dome should be measured
up, made and installed, only after the dome
frame is assembled and the cladding is on. It
would also be a good idea to have a fly screen
on the door also. Extra cost but it allows for
optional ventilation during the warmer months.

2; install the insulation only after the dome has

9

been enclosed. To ensure that any moisture has key )

had time to evaporate. ensure wires services are w p1 panel type 1; side panel

also installed before insulating. p2 panel type 2; side panel
p3 panel type 3; entry

3; The base frame is made up of 90x45mm
timber members, with 9-12mm ply to the exterior
and interior lining. This offers adequate bracing
and stiffening to the base structure.

4; *The drain in the centre of the greenhouse is
optional and only applies to those who wish to
have an 'aquaponics' system and also wish to
have a drain, in the event the entire system
needs emptying or disassembling. This makes it
easier to use this water elsewhere if needed.

note; refer to a1.4 for panel details
& dimensions.

location of a cast in or m12 anchor

bolt to secure bottom plate to
foundation wall.

90x45 timber framing with 1 layer
of 9/12mm ply on either side.

12mm recommended on exterior
side of panel.

90mm insulation, insulation type to

be selected. recommended R2.6
for insulation

concrete ring foundation; 200mm

wide

only bottom plate, top plate and
plate immediately above door

required; door to be measured &
installed once frames are up and in
place & roof is on.
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180 k fixings, ensure to fix ply at 300mm fix each side panel together with a
H ‘L _“ centres. (recommended). 20mm galv strap with a minimum
L M overhang of 75mm each side. both
== via the top plate and top and
o - = bottom sides of the exterior.
&) ° = [ <
’ ] 7 o LAef =T 7 | |
- » , T H I
| ‘ | make 7 or this type | | | T [ i N
. equal ' equal ! i : W i
i oo [l B
29, 45 950 45 9 |
4|' ,,l' + ‘!2 : o1 L 9/12mm plywood.
\ | ! | =
* 1.040 + .: Rk L] gg
il z = E | | ~]
1 detail; panel type 1; plan view  1:10 : I ! i -
| 1
: Y | f1s e
| il Ao [ N L4 g
I 1WAy i 4
| g I fl |l
ol g I\ 1]
I [ RWA i1 \e
| | : : | : Al |
| | K e i |
Rl I N
X JHIR SR 2 Sy bl
X Y . (IR I R A
) | . ’ . kg ) - i
l N () | 4
| ‘ | make 2 ‘mirrored versions’ of this type | ‘ | '& s . : : :
: ) Il
) |
,,I' 65 45,!' 950 41'45 + 9 m12 anchor bolts with 50mm square washers, cast or It A
1,040 drilled, into the concrete foundation walll. e/
(recommended but if you wish to then you can shot fire ol "
2 detail; panel type 2; plan view  1:10 them into the foundation wall min 3 across the panel.) .,]' : :
1| f o
note; panel type 1 & 2 have the same height, but only one end matches the "panel type 1" end angle (18°). ensure when 4 typical side panel; isometric view e | 8 §
constructing panel type 2 that each panel is a reflection or mirror of the other. (this only applies to panel 2). use the same fixing | &
methods and layout as panel 1. : : : o
oIl |
k) |
* 0 + 750 + 0 * 90x40 timber studs. nd
(] |
11l |
1 {1 | [
1 |
f ) {
Iy |
9/12 I d. I
make 2 mirrored mm piyweo [ : |
i i [ |
o o versions of this type {1\
oo o 9@ " | : | o
AN - 2% z m12 anchor bolts with 50mm square washers, 0,: T :
e 1Y 257 cast or drilled, into the concrete foundation walll. ]
N /7.$\ N //}/\\ 2 : : L
NEY 2 ~ =< 44 <~ y
“RRg et % top plate above shown L ,:,:: " h i
Ay wl” dashed T’ : ; el
I < LZ° bottom plate of door (shown dashed for clarity). |
. [T
3 detail; panel type 3; plan view  1:10 5 typical type 3 panel; isometric view
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dome strut notes

1; setting the 'base nodes’' in the correct
position will probably be the trickiest part of the
dome building process. See the details on A1.05
for base node placement positions.

2; when nailing the struts and nodes together
it is best to assemble the entire dome with just

2

one nail fixing from each strut to node key
connection. (this allows the structure to be a little h. hexagonal node.
more flexible when assembling). After the entire p- pentagonal node.
dome structure is assembled, simply add another bn base node.
nail to each connection and the structure wiill bn.5 half base node.
stiffen up dramatically. a om custom measure
3; it is recommended that the 1st strut fixing W bn
hole is predrilled prior to fixing. (only to the e e e t\’“
strut, not the node) so that the timber does not >, AN type 'a’ strut, 70x45. shown as
split when fixing. 3 » N green
4; the entire structure is timber. species, A P, i 7NN b
treatment & finish of the timber is up to you. ask bn,/ P / Py <2 .
a builder what is most suitable to your particular 1 y \ the domes bottom plate, which
design & fit out. i.e chemically treated timber i.e 2107 p \ rests on top of the framing, is to be
H1.2 treated, rated to a standard residential > £ L 70x45
house, baked timber, untreated timber with a /I \\
paint finish that it suitable for wet areas. (suitable y h.) —_—— \ .
for a humid environment.) i.e mould resistant y \ \ main \t/(fanttfrr]amezl_alsof SUP1p§0nS4:)he
water based enamel paint. etc. y A maunt.Jor the: celling Tan. "1t
P . bn | ] ) bn timber frame. allows for an apron
5; all of the struts noted can be cut to size as A\ h. ” A edge for the cladding to ride up on.
per these plans. however, to allow for a margin A _’ /
of error during installation. there are a few struts \ B h? 4 -
which i've noted to be measured, cut and \\ P- / typelb rslt(;;j(te Zgz“:t'rz?g‘g’poisn d
installed on site. / purple, ;
\ 3 ll ) the main vent are cut shorter
‘\\ A1.07 . % A than the typical type 'b’ strut
bn TN > 3 7 bn
Sl bn5 I bn.5 cm. top plate above the opening is to
be measured, cut and installed
onsite.
ridge blocking on top of entry. cut
to measure.
o
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node & strut notes [
1; the hexagonal nodes are not ‘perfect’. while g
the difference in only minor, it does effect the g
angles at which each strut projects out. also =
notice the letters 'A’ & 'B' on the inside of the 'h’ 2 2
type node diagrams. they represent the strut type | g make 10
in which it connects to. =
4 g of these
2; a 1:1 scale of these nodes are at the back £ e 2
of the shell drawings. be ensure to print these ~y 18- :;(iz;x;enoge
out with no 'scaling' if you plan to use the cutting strut type "a" typical cross section ¥
templates. b il wp
isometric view o ; node type "h.
' , mm posf ; ;
3; the pentagonal nodes 'p' are the same not to scale’ *Wrs—* oblique view
dimension all the way around. there is little —F
hassle with this node when it comes to
orientating it to the correct side. T
4; refer to A1.06 for fixing details
5; when cutting out each of these members, gl
be sure to mark each strut or node type with IS f
either a colour or mark to distinguish it from E make 50
differing members. i.e label strut type 'b' with a strut type "b" ™~ these
daub of purple paint or write 'b' on it somewhere sometricview E
noticeable. this will ensure the assembly process 'not to scale’ node type "p"
is smooth. pentagonal node
715 typical cross section _—
node type "p.
e, W 8o oblique view
5 B Es
S
= el 4
o ! |
e AN X B
strut tyP® = ) !
e ! \hq,oé:lé |§ g 4
> | VN |8l € make 8 of
5.7° I 3 I g these
shorter type "b" strut for around the main roof vent | N ‘
isometric view AN N £ 75mm deep
'not to scale’ -— T
\ :ol;:ihe type ll)n ’ node type "bn"
' all Nexadona’ nede oblique view
typical cross section
g *
of
= make 2 of
E these
g
.MP_,L
main roof vent frame main roof vent frame +
isometric view lan view 1:20 i -
'not to scale' o node type "bn.5" nt?l.de type b3
quarter hexagonal node oblique view
typical cross section ) . )
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strut fixing notes

1; the strapping is 25mm galv and comes with
holes pre punched for nailing. they are not
necessarily required but are recommended. Buy
roles of the strapping and cut with 'tin snips' or
buy pre-cut nail straps.

2; be sure to not split the timber when
nailing; it is easy to do, but it can also depend
on the timber species you use. pre drill if need
be.

3; take note of the node orientation.
particularly with the 'h’ type note. ensure that you
connect the right with strut with the right node

face.

4; joist hangers for the main hub are to be
70mm in height minimum. (matches the depth of
the struts).

N

1 detail; node type 'h’ fixing

g
=)
-
£
)

assembly.

o

He o

0 oY e

0 %
L) &
o3

Q

=

2

7]

strut type 'b*

3 detail; main vent frame

strut type b/ /
/1

AN 30mm nails
— I
\
2 nails to each
joint in hub. i

joist hangers to each strut
connection

pre drill the first nail hole to
prevent splitting during the

25mm galv strapping, 50mm
on either side of join. use

Strut type 'p*

25mm galv strapping, 50mm
on either side of join. use
30mm nails

2 detail; node type 'p' fixing

25mm galv strapping, 50mm
on either side of join. use
30mm nails

pre drill the first nail hole to
prevent splitting during the
assembly.

\

4 detail; base node
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dome roof notes

1; each panel should be cut to measure. yes
its a slower process, but it will be better and
allow for a more weather tight envelope. doing it
this way also allows for margin off error due to
the nature of working with timber. where
measurements are not always down the nearest
mm. however, there are panel types and sizes
noted below, for guidance.

2; the dome exterior cladding drawn here is
only one of many options which you have
available to you. this option is not necessarily
the easiest to fastest to construct but it is
however uniform in the fixing and the detailing.

3; the dome is colour coded and type coded
to show the 2 different panel sizes, as well as the
separate materials

109)

key
1 ‘type 1' panel.
2 ‘type 2' panel.

————— dome framing under.

selected passive vent. this usually
remains fixed open the entire time.

fit with mesh to stop birds &
insects from entering.

1.0 o=
&= 6/8mm twin wall polycarbonate,
//\\\\ 1 use screws to fix to struts
type 1; panel B i 4 N (recommended) with rubber
isosceles triangle | 1 4 N\ washers
make 15 of these in 00‘)6’ |4 /},\ < .
plywood & 10 in ‘twin 2 f V) = '\ - .
wall’ polycarbonate ) /// 2 ensure to apply Wln_dgw flashing
i AN\ y tape' over all sheet joints before
glazing I\ 4 % ¢ )
70\ 2 /I/ \ applying membrane cladding.
i O Vi 1
(] /j
*L# 1 i \\\ v A _ 1 spouting for water collection
d N/ ==== (optional). if you wish to collect
\\ I’: =7 T(‘ rainwater and drain into the dome
. === N it is advised that you have a
type 2; panel 1\K I S\ fLis ye )
equilateral triangle - ‘\?\\\\ 1 ! N 1 designated collection tank with an
make 6 of these in N L\ 1 overflow to an exterior soak pit or
plywood & 4 in ‘twin wall' ™ ! 1\\\\\ g 2 garden.
polycarbonate glazing - \:\‘ i e
N e
“\ ‘\I |: 9/12mm ply with a butyl membrane
1110 2 A cladding, seal each join with
—t . : flashing tape with all tape joins
overlapping by 50mm min.
type 3; panel is an altered type 1 panel. create a 9/12mm ply over entry; fall to
triangle panel with the Type 1 dimensions then either side of ridge. custom
custom measure & cut to suit. measure and cut to suit.
make 2 of these in plywood
type 4; panel is an altered type 1 panel. create a
triangle panel with the Type 1 dimensions then
custom measure & cut to suit.
make 2 of these in plywood (make 1x “type 1" panel
and cut in half)
#1401 | first edition release | page size (A4)
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7 ' i/1104.05.15 | Initial Web Release plan; roof cladding
‘/ A GREENHOUSE FUI-I- A 111 20.07.15 | Revision & Addition Set; July 2015
e

af‘:_r/féif’]/w./,/dz

&)~ OPEN SOURCE PROJECTS

A Limited. Chri: h, A (New
established 2013

BUCKMINSTER

AN OPENSOURCE DOCUMENT; 1ST EDITION RELEASE

ilcom w: www.ali ise.co.nz [@loEle)

A1.08




This work is licensed under the Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International License. To view a copy of this license, visit http:/creativecommons.org/licenses/by-nc-sa/4.0/.

1 PLiainiadS
AT .~ N
: 2
o)
o)
|
/ 5 VE- ;:,:é( ’ - \ butyl membrane over 9-12mm ply
| SV .’ s
[ Yo \
& o i A 7NN 6/8mm twinwall polycarbonate
n it EEE TS ST e e m glazing
- LS
w > - e N o T
fascia board, timber with paint or P) fmmmm—m e 1 l’ \
stain finish. carry board down each . \ : : { /
side of opening | ) | | Mk timber node, refer to A1.04 for type,
\ ' : : e AN location & fixings
custom fit door, fly screen or vent in ‘\ H & { 1 !’ » (’ @ \\
door recommend for additional A 0 : ertical farm=for : Y VY
ventilation Sedodt” A | greens y ! i V \ i !
70N | ) Y Ay
{ et | : v Ny
1 \
‘\ ] [ 1 /394 :\EB\ 4
Iarisl | - : ! /i i\ \ A1 11
- e g - R ! A direct fixed spouting (optional), but
(2 / e e e VA RS NVAY - '
AT10 =3= _!__Eg ——i—"‘ﬁ—j‘. ———— v AN _ll__ RN, ‘\ ',' \/A reccomended
H--17" | E / ‘\\ i \ | ! \ ! ensure to plant around the
! i \.\: Y / i \ / embanked soil as soon as possible
o I’ T 1 ‘\ L —— 7 1 4 ! after dome completion to avoid
9-12mm ply wood exterior lining, ) \® (! / i 4 ! erosion, grasses & tussocks are a
paint or stain to finish 1 ! " | ! good option, flowers also to attract
-4 :: \ P i ~  beneficial insects to your garden
I
_______________________ 1| L
1 I
\ !
5 I
S J__A_ -
f=f-—————T7-——-——-4 [ Sttt e
]
fish tank 1200 litres
o_Z:‘-“:.:d"—
oZ;:}-f’-
drain direct to hose tap in exterior
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architrave around opening

after door is installed.
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(optional)
=
butyl membrane cladding, ensure to use a sealant bead.
membrane cladding system, which will
include installation instructions as well as selected door, aluminium with
recommended flashing tapes etc. timber reveal (optional but
recommended).
9/12mm ply. selected finish
over.
flashing tape lapped overpanel
flashing tape lapped over by 50mm
barge board by 10mm flashing tape around opening,
seal opening between door
frame & rough opening with a
TEEAR timber packer followed by
expanding foam and a sealant
bead.
190)_(2(?dbarge t_)t(r)]ard,_d ; selected internal lining with
carried down either side o 70mm insulation. ) )
entry. (cut to shape of fall) 2 detail; door jamb 1:5
- . ) ref; A1.09
|| architrave around opening
- after door is installed.
| (optional)
= | | :
1 l 1 - flashing tape around
? 1 ! opening, seal opening
- e between door frame &
— Iilom E sealant bead. rough opening.
AN & . .
90x45 ridge — flashing tape around opening, selected door, aluminium optional 50mm concrete tiles over
seal opening between door frame or timber. with timber © the entry floor
frame & rough opening with a trim above exterior
o timber packer followed by opening. .
9/12mm ply. selected finish expanding foam and a sealant ,——§I——.—
over. bead. ) 2
dpc (damp proof course) to :: )
underside of timber framing. 0 g <
selected door, aluminium with ': — T
timber reveal (optional but . . 1
recommended). sill board, ensure board sits ———} | ‘j
50mm below the top of the : <
foundation. paint finish. R B A
s I N
E : T
2 layers of damp proof 3 : Avg JJ:
membrane to be used under the > L1
foundation wall and carried up -'@—o a <
the side of the timber framing to wl g :
underside of ribbon board. N I
o |
1 <7
1 detail; door head 15 3 detail; door sill 1:5
ref; A1.08 ref; A1.08
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flashing tape 50mm butyl membrane cladding on
each side. 9-12mm plywood, use flashing
7 tape on all joins.
———— 70mm insulation o
= timber packers; fix-intermittently : 6/8mm twinwall p(_)lycarbonate
2 - to allow for ventilation, fix mesh A panel (same detail for ply &
A to prevent insects or birds 1 = butyl membrane)
fix with 3.75 nails with timber ]
_ packers under
flashing tape 50mm each side.
\ 90x45mm top plate

\\\ selected internal lining,

9-12mm ply recommended.

25mm galv straps to selected internal
act as 'joist hangers’ lining.

screws with rubber washers
(purlin screws) or appropriate
fixings specified by the
manufacturer

1 detail; main vent 1:5

ref; A1.09
butyl membrane cladding on

butyl membrane cladding on t9-12mm FI'IIYV\.’OOd’ use flashing
9-12mm plywood with flashing apean aljoms:
tape under, use flashing tape on .
all joins. 50mm each side of joint f'aSh'“S tape 50mm
each side.
z — screws with rubber
; s . washers
r S 8mm twinwall
v polycarbonate
N glazing.
fix with 3.75 nails .
with timber packers - NN\
under -
selected internal lining. .SEIECtEd. ;
internal lining.
70mm insulation ——————  70mm insulation

clear flashing tape wrapped
around base of exposed edge.

selected spouting direct fixed
to wall panel.

2 layers of dpm (damp proof
membrane) carried up from
under the floor & foundation to
up the underside of ribbon
board.

insulation, recommended
thickness to fill entire wall
cavity (90mm).

i 3 detail; roof to glazing junction 1:5 4detail; dome edge 1:5
ref; A1.08 ref; A1.08 ref; A1.08 #1401 | first edition release | page size (A4)
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foundations;

as stated in the plans; the foundation & what you choose to
build, is up to your discretion. the catch with foundations is that
they are not very often considered to be a one size fits all.

your building site location, soil type & also the water table will
determine how deep & how much reinforcing you may require.

not to mention if you are on a hill site with a slope then you
may also require specific foundation design and even changing
the wall panels to concrete block.

if you are on a flat site and are not worried about making the
foundation a code compliant foundation that would mirror one
similar to a house or accessary building then as stated on the
foundation plan. a 100mmm deep by 200mm wide concrete strip
will suffice. if & only if, its purpose is to provide a level substrate
to fix the panels to and act as a guide for the interior flooring.

i have provide only options; its up to the builder/owners
discretion to make the decision.

timber & timber treatments;
the timber type & the level of treatment (if any) is purely up to
you. if you can, buy timber that comes from a local source that is
good at staying straight and is not prone to splitting when fixing
or cutting.

"oregon" or "douglas fur" was the timber that was used on the
prototype dome. which was a great timber for staying straight
during construction. the downside was that it was prone to
splitting when nailing or sometimes cutting.

hence why it would be wise to pre drill all fixings in the struts.

as for the treatments it is recommended (if you don't go with the
standard exterior timber treatment) that you at least apply two
coats of paint to to the structural framing and panels on the
exterior. (not including the polycarbonate).

fixings;

some fixings have been specified on the plans; namely the strut
fixings. any fixing that is exposed to the exterior air it is
recommended that stainless steel fixings are used. as they are
hardier and less prone to corrosion. it is also recommended that
one uses rubber washes also for the exterior fixings as this
provides another layer of water proofing.

for interior fixings it is up to you what type and length, although a
minimum 50-70mm fixing is recommended. galv or stainless
steel.

e ¢ om m e

external cladding; plywood

it has been noted that 9-12mm plywood should be used for the exterior cladding;
at least as a rigid air barrier. if you wish, you can clad over the ply with a cladding
of your choice. be it butyl membrane or shingles, a green roof, metal or fibreglass
etc.

what has been shown on the drawings, should, suffice in maintaining a waterproof

envelope provided proper and adequate observation and maintenance is carried
out.

one should be careful to observe and clean the dome and make sure that the
sealants are working and that no water is leaking in. be sure to look at the
manufacturers instructions with the sealants you use and make sure you use a
sealant that is fit for the job.

as noted in fixings; stainless steel fixings with rubber washers should be used for
the exterior.

the flashing tape for joints should also be of the grade that would suit windows.
there are several brands that manufacturer such flashings tapes and they also
come in a variety of widths.

be sure to follow the manufacturers instructions when applying the tape to joints.

external cladding; glazing

8mm twin wall polycarbonate is the recommended for the glazing, while its not
necessarily the cheapest form it provides a great r-value (has a slow thermal
transfer) that is near equal to double glazed aluminium windows.

be sure to measure and cut each panel once the structure is in place.

internal flooring

the internal flooring shown is only indicative; one has the option of choosing any
type of flooring they wish. paving/cobble stone has been shown because of its
ease in laying and, if need be, removing the event of maintenance.

pavers also have good thermal mass properties (nhot as good as water but still, not
bad).

electrical systems

there is currently no specific electrical system shown apart from the ceiling fan;
which is advised as this improves circulation and prevents mould growing when
the humidity goes above normal.

it is recommended that one investigates there desired planting systems before
building so pre-wiring can be done early and during the construction.

n d a t i

o

n s

minimum recommendations for systems & equipment

growing systems can come in a variety of shapes, sizes and especially prices.
one should choose their system based on a; what they want to grow b; how
much they want to grow, c: how much time you want to dedicate to growing &
maintenance & d: how much money you can spend.

however, whatever system you choose you still might benefit from having the
following in your system

- temperature & humidity measuring equipment

- one ceiling fan for circulation

- 1x solar panelled extract fan (about 50-80%)

- 1x small dehumidifier (recommended but not critical)

it is also handy to have a clipboard or pad to record the temperatures in the
greenhouse dome. how many times you record the temperature a day is up to
you. but it is recommend, to get the best idea of how the dome performs, if the
temperature & humidity is recorded at least 2-3 times daily.

if you have the ability to do this electronically then that would save a lot of time.

possible growing systems to research

standard soil planters; min 300mm high
pro's - better than growing outside, cheapest to set up
con's - great hiding place for bugs & pests, harder to control humidity

hydroponics;
pro's - better than growing outside, faster growth than standard planters
con's - limited to leafy greens and fruiting plants, supplementing also required.

aquaponics;

pro's - better than growing outside, very fast growth, possible edible fish (more
food). easy to maintain once system is up and running.

con's - more expensive

general notes for "a greenhouse fulla buckminster”
these open source plans will be subject to development and revisions which
will be revised every so often, or urgently when needed.

disclaimer ** "it is the builders & owners sole responsibility to ensure
that the dome be built to local code requirements and in line with local
building and safety standards.”

by engaging and building the dome using these plans the builder/client
acknowledges and agrees to the disclaimer above.
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