
Crafting The Disused

Local waste material transformation and 
integrated waste management on a decentralised scale

Frederice Koch   |   4513924
ae intecture   |   30th June 2017



2

Content

Introduction

research/ context
objective/ concept

Design Development

guidelines
layout

structure
climate and energy scheme



Introduction



4

only 7.5% 
of waste is recycled 

(prevailingly in mayor cities)

15 milion tons 
of waste is illegally 

dumped or burned every year

64 milion tons
of waste produced in Indonesia 

every year

introduction 
overview
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Byfusion bricks
[ByFusion Limited]

introduction 
research focus
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Squarry
[Better Future Factory]

introduction 
research focus
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Bima Micro Library
[Shau Architects]

introduction 
research focus
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Trinket Series
[Bethany Walker]

introduction 
research focus
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introduction 
research focus
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introduction 
context

Metropolitan 
Bandung:

area 3.392km 2

population 8,6 mil
density 2.326k/km 2

 Bandung was build as a

garden city

1980 
arrival of large scale 

fashion industry leads to 
rapid urban growth
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Cigondewah

introduction 
Bandung
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Cigondewah

introduction 
Bandung
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introduction 
Cigondewah



14

Rukun Warga 
02 & 12
(neighbourhood)

introduction 
Cigondewah
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demographics - data source: Sakina, B et al. (2015) & Guratman, H. D. H. (2016)
income -  data source: Surahman, U. et al. (2015)

60%

40%

residents: 3100

income:

66%		  < 6.750k Rp (480€)

29%		  6.750k - 13.500k Rp (480€-960€)

5%		  > 13.500k Rp (960€)

introduction 
RW02 & RW12
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cigondewah Football Field
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cigondewah river
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cigondewah Kahler
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cigondewah Footballl Field
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Recycling Business
Commercial Cardboard Recycling
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Recycled Mat
Mr Dudun & Family
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Waste accumulation - data source: Rahayu, N. & Yudoko, G. (2012)
Waste composition on weekly basis - data source: Damanhuri, E. et al. (2009)

0,0007ton  per day

15ton   per week

population and density

population and density

plastic
paper
textile
organic
other

14%
9%
1%

58%
18%

25ton per week

in 10-15 years:

currently:

organic
plastic
paper
textile
other

52%
11%
8%
8%

21%

Research 
Waste Occurence
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Facilitating sufficient waste management and the 
production of waste material into vernacular building 

material in support of a cleaner kampung and a 
sustainable and extendable housing model

Introduction
objective
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Central Collection point 
Sampah Bank

Research 
Conclusion

1
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Central Collection point 
Sampah Bank

waste collection point
bank administration

sorting and storing space
cleaning
drying

 

Research 
Conclusion

1
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Central Collection point 
Sampah Bank

waste collection point
bank administration

sorting and storing space
cleaning
drying

 

Research 
Conclusion

Processing                    
Factory

1 2
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Central Collection point 
Sampah Bank

waste collection point
bank administration

sorting and storing space
cleaning
drying

 

Research 
Conclusion

Processing                    
Factory

secondary sorting
shredding
heating

compressing
cooling

finishing
storing
trading

1 2
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Research 
Conclusion

=	 100m2 =	 100m2

Central Collection point 
Sampah Bank

waste collection point
bank administration

sorting and storing space
cleaning
drying

 

Processing                    
Factory

secondary sorting
shredding
heating

compressing
cooling

finishing
storing
trading

1 2
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new order

household

client/
home owner

tukang/ less 
experienced builder

kepala tukand/ 
experienced  builder and 

organiser

sampah bank

recycling/ 
processing factory

recycling/ 
processing factory

middlemen

final 
disposal site

City of Bandung

recycling/ upcycling 
business

local textile 
industry

1/2

1/21/2

Research 
Conclusion
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Jelekong

Babakan 
Ciparay

Cikole

Leuwigajah

Research 
Waste Distribution and Routing
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Research 
Site Location Options

Jelekong

Babakan 
Ciparay

Cikole

Leuwigajah



Architectural & Technical 
Design
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site
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Design guidelines

site
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Design guidelines

plot



36

public/ football �eld

Design guidelines

public interaction
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Design guidelines

acces
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Design guidelines

acces
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Design guidelines

acces
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Design guidelines

block definition
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Design guidelines

garden
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Design guidelines

Roof Overhang
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Wall Concept
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Structure
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Structure
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DETAIL IV - WALL & CLADDING & ROOF CONNECTION
1:10 & 1:5

standing hook system

easy assemble - 3D printable

100% waste cladding

 

Cladding System
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Climate Strategy

roof hood 
& direction

garden platform
& stack effect

> 60 °

> 60 °
at June 
solstice

general 
building 

height in area



63

anti-flood blockage 
foundation

Climate Strategy
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energy requirements
for processing 
machines:

full capacity: 
1740kWh/week

cigondewah:	
900kWh/week

biogas digester 
capacity:

produces 2.4x the 
energy of the facilities 
consumption based on 
kampung waste

Energy Strategy

public 
toilet

rain water 
harvesting

biogas
digester

[15m3]

PLASTIC
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Layout Plan
1:50
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SPATIAL REQUIREMENTS
Comparison of spatial requirements on a weekly basis of receiving, sotring and producing waste/ products

RW02&12 
accumulating 

waste amounts in 
ton per week

spatial 
requirements/
dimensions of 

waste m3

spatial 
requirements in 

m2 on the basis of 
2 metre height - 

rounded

Reception & Bank Administration 6

Initial Collecting & Sorting

Organics 7,90 8,88 5 Mixed Household 
Waste***Plastic 1,60 1,78 1 Organic - food 
mixedGlass 0,30 0,83 0,5 Plastic* 

Cardboard & Paper 1,30 13,00 7 1- PET - 
crushed

Textile 1,20 0,86 1

Rubber 0,10 0,01 0,5 whole/ 
unflattened 

Metals 0,20 0,01 0,5 2 - HDPE

Rest Household Waste 2,60 21,67 11

Total Collection/ Sorting, incl. 
Admin and 8m2 workspace

40

Processing

Cleaning 20

Drying 40 4 - LDPE

Shredding 8 6 - PS

Heating 10

Compressing 10 Cardboard**

Cooling 15 Mixed Paper

Casting 8 Corrugated 
Cardboard Finishing 9 Textile
Nylon****

Total Miminum Processing incl. 
15m2 work space 135

Polyester****

Trading

Storing 20 Polyethylene
****Selling 5

Total Trading incl. 5m2 work space 30
Glass ** - whole/ 
unflattened bottles  
(0-10% broken)

TOTAL 205
Aluminiu
m cans                       
whole/ 

Rubber

*** organic waste is supposed to be composted and therefore stored for a longer period - 4 weeks estimated. However it will be stored vertically

*recycling of plastics cambridge paper

* data from Dave Hakkens

*PVC and Others disregarded as health hazard

Notes

�23
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WASTE DATA

2006 HOUSEHOLD Waste ACCUMULTION

Household 
waste    
accumulation

Bandung in 
ton              

(2006)

Cigondewa
h RW02&12 

in ton 
(2006)

Indonesia 
in ton               

(2015)

Cimahi in ton                    
(as of 2006)

NOTE: 1551 TON PER DAY FOR BANDUNG BASTE ON MSW - HOUSEHOLD WASTE ONLY 66% OF THIS

per day/ 0,0004 0,0004 0,0007 0,0005
*Bandung data: reference: Damanhuri, E et al. (2009). Evaluation of municipal solid waste flow in the Bandung metropolitan area, Indonesia. Bandung: Springer.  

per day 1.023,7 1,2 175.000,0 260,0 *these measurement sin taken from transfer points

per week 7.165,6 8,51.225.000,0 1.820,0
per month 31.139,7 37,15.323.500,0 7.909,2 *average days per month over full year are 30.42 in a regular year

per year 373.635,9 445,663.875.000,0 94.900,0
* Indonesia data:  *2015 - source:  http://www.thejakartapost.com/news/2015/10/09/indonesia-state-waste-emergency.html

Population 2600000 3101 249.900.000 522.000 * Cigondewah this is calculated for RW02 and RW12

Total amount 
of waste 
which 
originates 
from 

66%

2011 HOUSEHOLD Waste ACCUMULTION

Bandung                         
(2011)

Cigondewah RW02&12 
(2011)

* data source: Rahayu, N. & Yudoko, G. (2012). Backcasting Integrated Municipal Solid Waste Management in Bandung City: A Literature Review. Bandung: ITB. As part of the 3rd International Conference on Technology and Operations Management, July 4-6, Bandung. 

in ton in m3 in ton in m3

day/cap. 0,0007 0,0019 0,0007 0,0019

day 1.800 4.952 2 6

week 12.601 34.664 15 41

month 54.760 150.639 66 179 *average days per month over full year are 30.42 in a regular year

year 657.051 1.807.473 792 2.151

Population 2600000 2600000 3101 3101

Total amount 
of waste 

66% 66%

2011 Waste Composition:

Waste 
Composition

Bandung Cigondewah RW02&12                                             

ton % ton %
*Damanhuri E, Padmi T (2008) Waste recycling capacity in Bandung City, Indonesia. The 5th Asian-Pacifi c Landfi ll Symposium, October 22–24, Sapporo

Organic 6539,9 51,9 7,9 51,9

Inorganic 3893,7 30,9 4,7 30,9

Plastic 1524,7 12,1 1,6 10,7

Glass 453,6 3,6 0,3 2,3

Paper 1234,9 9,8 1,3 8,4

Textiles 441,0 3,5 1,2 8,0

Rubber 75,6 0,6 0,1 0,5

Metals 163,8 1,3 0,2 1,0

Other 2167,4 17,2 2,6 17,2
Total per week 
(in ton) 12.601,0 100,0 15,2 100,0
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WASTE DATA

2006 HOUSEHOLD Waste ACCUMULTION

Household 
waste    
accumulation

Bandung in 
ton              

(2006)

Cigondewa
h RW02&12 

in ton 
(2006)

Indonesia 
in ton               

(2015)

Cimahi in ton                    
(as of 2006)

NOTE: 1551 TON PER DAY FOR BANDUNG BASTE ON MSW - HOUSEHOLD WASTE ONLY 66% OF THIS

per day/ 0,0004 0,0004 0,0007 0,0005
*Bandung data: reference: Damanhuri, E et al. (2009). Evaluation of municipal solid waste flow in the Bandung metropolitan area, Indonesia. Bandung: Springer.  

per day 1.023,7 1,2 175.000,0 260,0 *these measurement sin taken from transfer points

per week 7.165,6 8,51.225.000,0 1.820,0
per month 31.139,7 37,15.323.500,0 7.909,2 *average days per month over full year are 30.42 in a regular year

per year 373.635,9 445,663.875.000,0 94.900,0
* Indonesia data:  *2015 - source:  http://www.thejakartapost.com/news/2015/10/09/indonesia-state-waste-emergency.html

Population 2600000 3101 249.900.000 522.000 * Cigondewah this is calculated for RW02 and RW12

Total amount 
of waste 
which 
originates 
from 

66%

2011 HOUSEHOLD Waste ACCUMULTION

Bandung                         
(2011)

Cigondewah RW02&12 
(2011)

* data source: Rahayu, N. & Yudoko, G. (2012). Backcasting Integrated Municipal Solid Waste Management in Bandung City: A Literature Review. Bandung: ITB. As part of the 3rd International Conference on Technology and Operations Management, July 4-6, Bandung. 

in ton in m3 in ton in m3

day/cap. 0,0007 0,0019 0,0007 0,0019

day 1.800 4.952 2 6

week 12.601 34.664 15 41

month 54.760 150.639 66 179 *average days per month over full year are 30.42 in a regular year

year 657.051 1.807.473 792 2.151

Population 2600000 2600000 3101 3101

Total amount 
of waste 

66% 66%

2011 Waste Composition:

Waste 
Composition

Bandung Cigondewah RW02&12                                             

ton % ton %
*Damanhuri E, Padmi T (2008) Waste recycling capacity in Bandung City, Indonesia. The 5th Asian-Pacifi c Landfi ll Symposium, October 22–24, Sapporo

Organic 6539,9 51,9 7,9 51,9

Inorganic 3893,7 30,9 4,7 30,9

Plastic 1524,7 12,1 1,6 10,7

Glass 453,6 3,6 0,3 2,3

Paper 1234,9 9,8 1,3 8,4

Textiles 441,0 3,5 1,2 8,0

Rubber 75,6 0,6 0,1 0,5

Metals 163,8 1,3 0,2 1,0

Other 2167,4 17,2 2,6 17,2
Total per week 
(in ton) 12.601,0 100,0 15,2 100,0
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extruder: 
produces 120-180kg/h and uses 31kwh for that
selfbuilt extruder: 200-400€ (2.8-5.7mil rp)
	 weekly energy consumption: full capacity: 960kwH; cigondewah waste: 279kwh

shredder: 
produces 100kg/h at 7.5-15kWh
bought: 920€ - 13mil rp
	 weekly energy consumption: full capacity: 330kwH; cigondewah waste: 170kwh

compression oven: 
produces ? at  approx 2.5kWh per oven (need 6; 2 big (double) 2 small)= 20kWh
selfbuilt at 120€ - 1.7mil rp
	 weekly energy consumption: full capacity: 450kwH; cigondewah waste: 450kwh

TOTAL: 

with machines and cigondewah capacity together i can produce approx 1000 tiles per week - 1 roof

cigondewah has 7900kg organic waste weekly - 15.8m3 (without human feces)
1m3 gas is approx kwh calorific energy=2kWh usable electricity

15m3 = 1200m3 gas= 2400 kwh usable electricity

1200m3 gas produced weekly - 170m3 per day = 5,5m3 powers 2,4 times the energy 
consumption of my facility


