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Construction process
Phase 01: Preparing Bamboo

Aquaponic system in project

01-Electricity system
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Direct Sun Hours

Direct Sun hours(year) Solar Panel on the Roof

PVGIS-5 estimates of solar electricity generation:

Outline of horizon at chosen location:

Provided inputs:

Simulation outputs

Latitude/Longitude: 42.768,10.886 Slope angle: 0° N
Horizon: Calculated Azimuth angle: 0°
Database used: PVGIS-SARAH2 Yearly PV energy production: 33938 kWh
PV technology: Crystalline silicon Yearly in-plane irradiation: 1616.9 kWh/m?
PV installed: 26.32 kWp Year-to-year variability: 859.33 kWh
System loss: 14 % Changes in output due to:
Angle of incidence: -3.69 % v :
Spectral effects: 0.44 %
Temperature and low irradiance: -4.14 %
Total loss: -20.25 %
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Element Feature Detail
Growbed 46 units Bamboo-reinfored paper crates(0.798 m3/unit) 36.708 m3
Fish Tank 23 units x Recycled Plastic Tanks(1.596 m3/unit) 36.708 m?3
Vegetable Tomato, Mint, Chilly, Lettuce, Basil(15-30 kg/ m3/ year) 550.62-1101.24 kg/ year
: Monosex Tilapia (Oreochromis niloticus) and Pangasius (Pangasiandon
il hypophthalmus)50/m2 x 0.75kg x 90% x 2 circles e g e
Fish Food Bio-fertiliser -
LED-Light 46 units x 2 x 15w red/blue LED x 6 hours/ day 3022.2 KW/ year
Water Pump 23 units x 10.4W x 12 hours operation time 1047.7 KW/ year
Air Pump 23 units x 45W x 24 hours operation time 9066.6 KW/ year
Electricity LED-Light+Water Pump+Air Pump 13136.5 KW/ year

Phase 03: Constructing Building

Treatment

Planting bamboo

Harvesting bamboo

Phase 02: Collecting Urban Waste

Shipping bamboo

Students workshop

Steel skeleton Baoboo frames

Phase 04: Operating for community

Paper crate Plastic facade

Fertiliser

Fish&vegetable

Playground

Plastic surfaces

Education

M Horizon height
== Sun height, June
- Sun height, December

Monthly energy output from fix-angle PV system: Monthly in-plane irradiation for fixed-angle:
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PV Modules Size: 420*330*3 mm
Maximum power(Pmax):20W

Month

PV Modules Quantity: 1316
Yearly Energy:33938kWh

xxxxxxxxxx

Precipitation is the lowest in July, with an average of 16 mm | 0.6 inch. Most of the precipitation here falls in November,

aaaaa ging 129 mm | 5.1 inch

Catchment area: 707.2 m2;Annual rainfall: 749 mm;Collection effi-
ciency: 90%;Rain fall harvest: 476.72 m3:

03-Paper

Paper crates& Laminated Bamboo

Planting bed

04-Plastic
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- 02-Outdoor staircase
- 03-Kid playground
- 04-Sand poor
- 05-Bamboo bench
- 06-Bamboo pavilion
- 07-Bamboo planting area
- 08-Parking lots
09-Water tower
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Floor plan 1
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Southern entrance
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Explore diagram

Plastic and Waterproof Surface&Solar
Panel

Bamboo Strips ------- .

Bamboo Roof as Collector of Rain-
fall&Steel Skeleton

Bamboo Panels&Planting Bed&Fish
Tank&Interior Furniture&Plastic
Facade&Bamboo Shading

Bamboo Strips oo - L
_ 200 Bamboo Triangle Grid Frames RN . CAVARZART ;
Concrete Foundation&Bamboo: -+ B ------------------- '
Pavement ' '
West Elevation 1:100 _ L5580
20000 Existing Parking Lots with Concrete - e e
Structure
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Windows were closed
during night

Collect rainfall and
save in water tank

Rainfall was reused as water
circulation for fish tank
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Construction detail 1: 5

Steel clamp connection
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Construction detail 1: 5

10 x 80 mm vertical laminated bamboo floor
decking jointed by small nails

10 mm vertical laminated bamboo panels

10 mm laminated bamboo panels

10 x 20 mm flattened bamboo strip ribs screwed
with bamboo trusses and laminated panels

10 x 20 mm L-shape stainless steel joint bracket
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Steel panel embedded on concrete .
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Steel clamp connection \ )
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Construction detail 1: 5 Construction detail 1: 5 Small nails to fix PV panels

Woven bamboo strips layer

PV panels

Wooden panels for PV

Plastic roofing

15 mm width steel strips to fix vertical

bamboos (ﬁ | T 3 x ® 40mm bamboos
) ) ] ® 40mm vertical and horizontal steel skeleton
15 mm width steel strips to fix Stainless steel threaded
horizontal bamboos rod,pre-drill holes on bamboos 15 mm width steel strips to fix horizontal
Steel screws to merge bracket and steel bamboos
strip of bamboos i Steel clamp
. . ="\ I
15 mm W'I?Ch L-shape stainless steel 0 Steel bolt to fix long steel bar on
joint bracket e bamboo Double layers plastic windows external waterproof layer
/@\ m /@\ ‘ Internal waterproof layer
Steel anchor connected with foundation QD “" QD Long steel bar across a whole ggerilbsocgiws to merge window frames and 3 x ® 40mm bamboos
! OO%' bamboo
' Wooden window frames
Jh
® 40mm bamboo 3 x ® 40mm bamboos
) Tight ropes diagonal lashing
Concrete Bamboo foundation -
u
7 A .
Concrete floor layer ' @ I Stainless steel curtain rails
N
N~ Movable curtains for shading,reuse from clothes
ﬁ Steel wipe rope to control opneable wooden
blinds Curtain pulley
4 P g =
i | Vi g A
< 5 A A <7 10 x 40 mm wooden blinds panels
= {\ = = = = = = = = = = -4 = ® 40mm vertical and horizontal steel skeleton
O O O
Tight ropes diagonal lashing
Double layers plastic windows
O o)
] O ] O ” ] O O O O O ] C O ] O C -
Existi infored e col Bamboo hinged axes ]
xisting reinfored-concrete column
- . : : J ® 40mm bamboo hinged covering
Existing reinfored-concrete beam
Reinfored-concrete stirrup
Reinfored-concrete stirrup , |
Reinfored-concrete longitudinal steel )@
Reinfored-concrete longitudinal steel @ Q @
. ) ~ | Wooden window frames
@ i
Foldable electric machine to opne windows
' 4 Double layers plastic windows
Fixed pulley for controlling wooden blinds
[ ]
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