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Design Criteria I: Passively provide [adaptive] thermal comfort

Design Criteria II: Fully bio-based

Design Criteria III: Buildable with local construction workers

Design Criteria IV: Adaptable to users from different regions

Design Criteria V: Building system that can be implemented throughout tropical climate region
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How can a fully biobased rural dwelling for a tropical 
climate be designed that passively provides thermal 
comfort, is buildable by local construction workers, and can 
be adapted to the specific needs of users/communities 
from different regions?
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Tropical monsoon climate [AM]
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How and to what extend do bioclimatic strategies in 
vernacular architecture provide adaptive thermal comfort 
in a tropical monsoon climate?
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Tropical monsoon climate characteristics
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High solar radiation on west, east and horizontal surfaces (constant throughout the  day and season)

High average temperature (constant throughout the  day and season)

High average relative humidity (constant throughout the  day and season)

High precipitation (constant throughout season and increase during monsoons)



1.Building orientation and shape

2.Solar shading

3.Natural ventilation (cross ventilation (a), stack 
ventilation (b), single-side ventilation (c))

4.Natural lighting techniques

5.Light weight construction

6.High thermal mass

7.Evaporative cooling

8.Earth cooling
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9.Passive cooling by using color

10.Thermal insulation by material

11.Thermal insulation by design (e.g., well ventilated 
attic, double-skin façade…)

12.Passive solar energy

13.Storm prevention

14.Flood prevention

15.Rainwater discharge

16.Moisture and condensation prevention

17.Others
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9.Passive cooling by using color

10.Thermal insulation by material

11.Thermal insulation by design (e.g., well ventilated 
attic, double-skin façade…)

12.Passive solar energy

13.Storm prevention

14.Flood prevention

15.Rainwater discharge

16.Moisture and condensation prevention

17.Others
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Palm thatched roofing - Grass thatched roofing - Clay tile roofing
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Infestation and frequent need for repair, especially in critical areas
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Lower insolation value, thus needing additional insolation
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Mud wattle walls – Laterite block walls

Problem statement - Design question - Research question - Design criteria I - Design criteria II - Design criteria III - Design criteria IV - Design criteria V - Design proposal



Not compatible with building method
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Economic status, cracks, infestation
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Lack of construction system
Nothing is demountable 

Availability of construction equipment
No cranes used

Safety
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Nuclear family
It consists of two 

parents and children

Single parents
A mother or father alone 

raises a child

Extended family
It comprising of uncles, 

aunts, nieces, and nephews 
is becoming common

Childless family
The one that chooses to no 

have children

Stepfamily
Many divorced, separated or 

single form new relati-
onships

Grandparent family
Grandparents raise their 

grandchildren
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Problem statement
Design question

Research question
Design criteria V: Building system that can be implemented 

throughout tropical climate region
Design proposal



Digital production technologies: three principle areas

Generative procedures

also called primary shaping –
describe technologies whereby 

a component part is 
manufactured from formless 
material, e.g. tiny particles. 

Transferred to the architectural 
setting, larger construction 

elements are made from small 
individual parts (e.g. 3D 

printing).

Subtractive procedures

Subtractive procedures sever 
the cohesion of the component 

part at the point where it is 
processed. Here differentiations 

are made between cleaving, 
machining and removal 

procedures (e.g. milling).

Transformative procedures

Transformative procedures 
retain the cohesion of the 

material and generate 
component parts through a 

lasting alteration to the shape 
of the unfinished parts. 

Generally this allows for the 
optimization of their initial 
condition (e.g. bending).
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Digital production technologies: three principle areas

Generative procedures Subtractive procedures Transformative procedures
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Subtractive procedures
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Subtractive procedures
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CNC Milling Different structural systems 
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India - Cameroon – Venezuela
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Design Criteria I: Passively provide [adaptive] thermal comfort

Design Criteria II: Fully bio-based

Design Criteria III: Buildable with local construction workers

Design Criteria IV: Adaptable to users from different regions

Design Criteria V: Building system that can be implemented throughout tropical climate region
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Questions & reflection
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