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why
bioclimatic architecture before and now

informal settlements
location: Cigondewah, Indonesia

how
3 steps of comfort living:

1. shaping the architecture
2. reconnecting with nature
3. use of natural materials

what
way of living

typologies
future development



why
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shaping architecture
bioclimatic design

and connection with nature

https://whc.unesco.org

https://feedyeti.com/hashtag.php?q=northiceland http://muzeul-satului.ro
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taking what nature has to offer,
 natural materials

bioclimatic design in the past

cold climate continental climate

hot-humid climatehot-dry climate
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+ comfort of living is supported 
by mechanical appliences

dominant materials nowadays



7Cabucu, Sao Paulo, Brazil
https://spatialjustice.blog/how-to-submit/

Barrios, Caracas, Venezuela
http://caravanserai.org.uk/2017/11/kens/

Kampung in centre of Bandung, Indonesia
http://www.mdpi.com/2071-1050/9/8/1436/htm

bioclimatic problem of developing countries in 
hot-dry and tropical regions

informal settlements

Informal settlement, Mumbai, India
http://masteremergencyarchitecture.com/2016/01/15/student-field-trip-to-mumbai-and-kerala-india/
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not appropriate materials,
overheating, lack of ventilation

kampungs around Indonesia
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location
Indonesia, Bandung, Cigondewah
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location
Cigondewah - kampungs RW2 and RW12

RW 2
RW 12

Indonesia, Bandung, Cigondewah

Cigondewah

• two industrial kampungs 

• rapid change of landscape 
from village to peri-urban

• inflow of migrant workers

• local families built extensions 
or new houses for rent 

on off-the-grid land

• 40-50% of inhabitants 
are migrant workers
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new constructions became unsafe,
cheap, waste building material

unsuitable building materials
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small renting rooms, 
no ventilation, overheating, dampness

lack of healthy living conditions
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no access to clean water
 and open sewage system

lack of infrastructure
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problems

• lack of healthy living conditions

• unsuitable building materials 
for the climate

• lack of centralized infrastructure



how



Picture taken by Mo Smit
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location of the project
last green area

• densifying area with bioclimatic dwellings for migrant workers and families

• keeping it as green as possible - taking advantages of what nature has to offer for internal and external community
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3 steps to improve living conditions

1. shaping the building with climate

2.  creating a low-tech, tectonic design 
from natural materials

3. living with sybiosis with nature - closed 
circulation of water and organic matter 



research on bioclimatic priciples
step 1: shaping the design



arquitectura vegetariana

“ ... construction in concrete as conceived in the third world produces cavernous 

spaces: a cave has a stone floor, stone walls and a stone roof. We do not come from 

caves, we are dwellers, we come from the trees and we are men of the treetops, even 

if we do now live in caves. Current architecture follows an exaggerated and unhealthy 

regimen. It is totally carnivorous. The state of nature demands that we come back to a 

more balanced, more vegetarian state ... “

Simon Velez
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tropical climate
vernacular principles

•   made from natural materials

•  house lifted from the ground

•  skeleton construction earthquake resistant

•  permeable structure allows for airflow

•  huge overhangs protect house from sunlight and rain
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vernacular settlements
dense, row house typology, 

separate buildings
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example of bioclimatc architecture
Kampung Naga
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ventilation passages around the buildings
Kampung Naga
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Kampung Naga
different housing levels 
prevents from flooding
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foundations
Kampung Naga
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different permability of openings
Kampung Naga
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roof construction
Kampung Naga



28

Kampung Naga
not a perfect solution

•  houses need to facilitate more infrastucture

•   more people per m2

•  multi-story houses,

•   need for sound insulation

•  rotation of inhabitants,
no closed communities



implementing bioclimatic priciples
step 1: shaping the design



climate data 
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sun, wind and rain

Sun path diagram for Bandung Wind rose for Cigondewah Rainfall in Bandung
yearly rainfall around 2 300 l/m2
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design guidelines
wind analysis - courtyard and row houses



design guidelines
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row houses and ventilation

light-weight
construction

solid walls

vernacular 
urban plans

new design



design guidelines
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lifting the building from the ground - 
ventilation and preventing flooding



design guidelines
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extension of the facades 
sunlight protection



design guidelines
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butterfly roof - harvesting rain water 
and vertical ventilation



design guidelines
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innovative rammed earth brick wall

advantages of rammed earth brick wall:
1. shared wall with two buildings
2. hiding space for all installations allowing the structure to be fully open
3. directing the wind through the building
4. keeping the humidity inside the building on the level of 55%
5. sound insulation and fire wall
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bioclimatic architecture
proposed shape



research
living with symbiosis with nature

step 2: re-naturalizing surrounding
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vernacular settlements
connection with the nature
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water purification system
Kampung Naga
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circulation of water and natural matter
living in symbiosis with nature

Predicted amount of people living in 1,2 ha - 210 p.
Density of RW2 kampung - 193 p./ha
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circulation of water and natural matter
living in symbiosis with nature
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water flow diagram
self - sufficient in water

Diagram is made for 210 people living in the community + additional water for the external community
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circulation of water and natural matter
living in symbiosis with nature
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circulation of water and natural matter
living in symbiosis with nature



implementation
living with symbiosis with nature

step 2: re-naturalizing sourrounding



urban plan development
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existing situation



urban plan development
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1. constructed wetlands 
for river water purification

purified river water collector/
the heart of the development

constructed wetlands 
stage 1: river water purification

constructed wetlands
stage 2: greywater purification



urban plan development
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2. re-naturalizing the landscape /
stormwater canals preventing flooding

+ 1.00

+ 1.00

+ 1.00

+ 1.00

+ 1.00

±  0.00

-   1.00

±  0.00

±  0.00

±  0.00

-   1.00

-   1.00
-   1.00

-   1.00



urban plan development
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3. stormwater canals /
protection from flooding



urban plan development
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4. common spaces

edible gardens

performance stages

bannana plantationmeeting terraces
the heart - main meeting 
point of whole neighbourhood

biogas

second water 
collector



urban plan development
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5. housing development

Amount of people living in design area - 236 p.

Density of RW2 kampung - 193 p./ha
 Density of new design area - 196 p./ha 



self-sufficent in energy and water
sustainable solutions in house
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sustainable solutions
rain water harvesting 

and storm water management



natural building elements
step 3: low-tech, tectonic structure
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circulation of water and natural matter
living in symbiosis with nature
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natural building materials 
available on the site

taking from the nature



bamboo connection
connection of main construction

58



prefabricated panels
inserting method
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step 1
adding side, leveling-up, L 
shape hardwood profiles to 

the constructions

step 2
adding top and bottom, 

leveling-up, L shape 
hardwood profiles to the 

constructions

step 3
inserting prefabricated 

panels to the hardwood frame 
securing them from the back 

with harwood planks

step 4
securing the panels to the 

frame at the top and bottom 
by the hardwood pins



prefabricated panels
types

pannels installed parallel to the wind

pannels installed perpendicular to the wind
60
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tectonic structure
low-tech, bioclimatic, 

available on site, affordable



what
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64



65



66



67



68



69



design guidelines
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variety of zones in one building

private outside space,
as a corridor for the house

public inside space

private inside spaces

ground floor

first floor

second floor

public outside space and inner courtyard



design guidelines

71

variety of zones in one building

public outside space 
and inner courtyard

public outside space 
and inner courtyard

ground floor



design guidelines
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variety of zones in one building

public inside space

ground floor

public inside space



design guidelines
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variety of zones in one building

private inside space

first floor

private inside space



design guidelines
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variety of zones in one building

first floor

private outside space,
as a corridor for the house

private outside space,
as a corridor for the house
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design guidelines
incrementality

construction fulfilled gradually with the prefabricated infill pannels

stage 1:
1 workshop

1 family house
1 flat for rent

stage 2:
1 workshop

1 extended family house
2 flats for rent

stage 3:
1 workshop

1 extended family house
3 flats for rent



different possibilities to inhabitate the structure
typologies



design guidelines
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the grid and its varieties
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from worker rooms to family houses
typologies

ground floor first floor second floor

Large:
16 rooms for rent

14m x 19m

Medium: 
2 family houses

13m x 9m

Small:
5 flats for rent

9m x 9m
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each person has different needs
ground floor

flat for rent for 2

flat for rent for 2

common space

common space

common space

yute material workshop
woven bamboo workshop

reed mat workshop

A A
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different ways of typology development
first floor

flat for rent for 2+1
family house 1st floor

flat for rent for 2

flat for rent  for 2
flat for rent  for 2

flat for rent  for 2
flat for rent  for 2+1

family house 1st floor

A A
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different ways of typology development
second floor

flat for rent  for 2

flat for rent  for 4

flat for rent for 2+1

family house 2nd floor

family house 2nd floor

A A
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section B-B
one family and three worker’s flats



organization and future development
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housing co-operative
organization of the site

There is a pressure from both factory and 
inhabitants on the land. The land belongs 

to the factory but the inhabitants are 
expanding thier houses on off-the-grid.. 

If each of the sites could bennefit from the 
land it could not only reduce the pressure 
but also increase the value of the site and 

the surrounding
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inhabitants interventions
spreading the idea to shape and built with 

natural built with natural materials



summary



88



89

Thank you for your attention



appendix
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timeline
sequence of local interventions

Transformation of the site for houses 
and constructed wetlands made by the factory

Managing the wetlands by the local families.
First harvests and first prefabricated panels

Constructing first houses and inhabitating them

Creating the edible crops and bannana plantation

Using first fertilizers for the crops

Constructing more houses

Selling prefabricated pannels to first clients

Bioclimatic houses becoming more popular 
in informal settlements and across Bandung

1st year

2nd year

3rd year



urban plan development
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5. housing development - stage 1



urban plan development
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5. housing development - stage 2



urban plan development

94

5. housing development - stage 3



urban plan development
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5. housing development - stage 4
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relationship with sourrounding buildings
wall problem,

changing the direction
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What kind of benefits does the circular water approach bring for urban landscape and the existing community?

benefits for existing community 
- clear, free, unilimited sources of the water 
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How does the proposal prevent informal development within the open parts of the urban plan?

re-naturalization of the area - wetlands, stormwater cannals preventing flooding
elements of circulation - without disturbance of  the system balance

1 000 m2 of land required to use 
the produced fertlilizer

625 m2 of wetlands 
required to clean water 

in the 1st stage

625 m2 of wetlands 
required to clean water 

in the 2nd stage
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north facade
each person has different needs
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west facade
different ways of typology development
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inner facade
different ways of typology development
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south facde
different ways of typology development



103
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floor structure
double sound insulation



construction sequence
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foundations



construction sequence
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connection with the foundations



construction sequence
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first horizontal contruction beams



construction sequence
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secondary construction horizontal beams



construction sequence
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secondary construction



construction sequence
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secondary construction



construction sequence
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secondary construction



construction sequence
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columns



construction sequence
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rammed earth wall



construction sequence
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floor



construction sequence
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construction beams



construction sequence
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construction sequence
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vertical poles



construction sequence
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rammed earth wall



construction sequence
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beam construction



construction sequence
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secondary construction



construction sequence
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construction sequence
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construction sequence
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construction sequence

124



construction sequence

125



construction sequence
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construction sequence

127



construction sequence
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construction sequence

129



construction sequence

130



construction sequence
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construction sequence

132


