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Located on the Northern Tropics in east Asia, Taiwan 
experiences hot & humid weather most of the year

Research subject - Climatic design in Taiwan

Monthly rainfall in Taipei, 2023 & 1991-2020 average

Hourly & average mean temperature in Taipei, 2023
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Problem statement - The necessity & response for sustainable architecture

Extreme heat in Taiwanese cities urges for 
cooler & more sustainable practices in the built 
environments

Number of days in extreme heat in Taipei last century Recorded mean temperature in Taipei City in 13:00, 8/7/2023
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Offi  cial response: aim for nearly-zero emission 
for >85% of all buildings in Taiwan

through clean energy transition                           
& green building regulations

Left to right: Covers of basic & renovation version of EEWH Evaluation Manuals, 
and The Building Energy Effi  ciency Label
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stagnation of architectural practices,
and the need for existing building renovations

Practical design challenges
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Thematic research - Sustainable design criteria for Taiwan

Passive solutions focusing 
on shading and natural 
ventilation

1. Climatic challenges

Attributes of tropical climate:

1. cross/stack ventilation
2. sunshading
3. effective insulation against solar heat
4. green/low albedo envelope
5. climatic program-zoning

1. high ambient air temperature
2. very high solar heat gain
3. high humidity

Indoor climate simulation analysis: monthly energy loads balance

Indoor climate simulation analysis: average zone mean air temperature in 
summer afternoon
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Architectural industry 
heavily favors low-tech & 
low-cost practices:

2. Practical challenges:

Reinforced concrete as a 
"swiss army knife" building 
solutions since 20th 
century

Collective expectation for 
buildings to be simple, 
durable, and as cheap as 
possible

1. low material volume & cost
2. standardized materials
3. ease of manufacturing/installation
4. ease of maintenance
5. climate resistance/durability
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3. Cultural opportunities:
design with consideration/utilization of 
regional living habits & culture
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Renovation project selection

A generic highrise apartment 
building in Taipei City, Taiwan
Renovation and adaptive reuse 
for thermal comfort 
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Situation

Majority-residential area, with 
close proximity to various 
urban facilities

Dwelling demographics:
1. small families
2. multi-generation families
3. college student co-renting
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Site design challenges

Lack of accessible green/
public space

Insulated dwellings devoid 
of urban or community 

life, and with sub-optimal 
climate conditions

Heavy & dangerous traffic

Proximity with nearby 
buildings
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General climate analysis
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Facade climate & 
urban conditions

"Neighborhood" side (E2)
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"Seen" side (N1/N2/S3)
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"Clear view" side (W/E1/N2/S1)
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"Ravine" side (N3/S2)
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Core climate design concept
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Elevator shaft to solar chimney conversion

Smoke curtains flush to 
ceiling plenum

Steel plate as structural 
reinforcement
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Integrated design strategy: minimal interventions to improve passive cooling, 
and activate community gathering & private in-between spaces

Basic intervention - Public

Basic intervention - Private

Stack ventilation intake
as community spaces

Revised cross ventilation scheme + 
configurable balcony additions
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Activated community
Meaningful social programming 
to restore sense of community to 
highrise dwellings 

Personalized outdoor space
Structural additions/alterations from 
the residents to suit the programmatic 
demands and spatial quality

Community + private experienced facilitated by cooler spaces & combine to 
form a new activity-driven expression for the building
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2. Floor use conversion

Thematic research

Core design 
strategy

Stakeholder 
system

Programming

Design concepts/
strategies

Design 
intervention for 
public & private 

spaces

Detail/fragment 
design



24

Design element selection
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Suitable vegetation types
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Soft solutions:
User habits and/or activities that creates specific 

(positive) spatial or climatic conditions

Windows/doors constantly kept 
open for airflow

Neighborhood socializing helps 
contextualizing and maintain public 

spaces

Resident's ability to modify living 
spaces with item, furniture, or 

structural addition
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Potted bamboo - superior 
sunshading and windbreaking 

properties + easy to handle

Community provides regular 
pruning & positioning of the 

bamboo plants

Bamboo (& other selected plants) 
can be shared for personal 

gardening

Bamboo logs can be used in the 
construction of items or light 

structures
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Grassroot urban culture to contextualize the 
collective living experience



29

Program zoning

Community spaces the elders to 
socialize, with the elders being 
a driving force for community 
management
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Community spaces can be enjoyed 
by everyone during evening or 
weekend
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Apartment conversion volume

Existing apartment units Partial conversion for 
community & ventilation 

purposes

Partial conversion into studio 
apartments

(140 regular / 50 studio apps.)
+community spaces

+improved cooling for whole 
building

168 156
-12 +22

190
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Roles for stakeholders &
System for project maintenance

Architect

1. design & construction of all 
fixed architectural elements in 
roof, plaza, apps. floor renovation/
conversion

2. Arrangement of mobile elements 
(bamboo planters, public furnitures 
, roof garden planters, etc.)

3. Provides design scheme for 
balcony addition kits

1. maintain the order & security of 
the building

2. maintain building elements 
(private & public) when needed

3. coordinate community events & 
specific climate responses (typhoon 
etc.)

4. manage requests for balcony 
additions, hire contractors to 
manufacture & install addition kits

1. may assist community 
association

2. may alter/maintain community 
spaces (gardening, gathering etc.)

3. may demand for balcony 
additions

4. small scale, spontaneous 
additions in both the balconies 
and public spaces

Community 
manager/

association
Residents
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General context 
analysis

Climatic design 
element research

Design studies

Climatic design 
criteria in Taiwan
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Mini plaza - Warm/hot days
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Mini plaza - Typhoon response
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Mini plaza elevation fragment
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Roof terrace - New, old, reused elements
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Roof terrace - Climate strategies & activities
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Roof terrace - Typhoon response
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Roof terrace elevation fragment
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Normal → studio apartment conversion

New structure

Preserved structure

Removed structure
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Ventilation elements for apartment units
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Implementation of ventilation solutions

Standard apartment plan (north tower)

Prevailing wind & over/under-pressure

central solar chinmey 
as main source of air 
central solar chinmey 
as main source of air 
central solar chinmey 

exhaust

auxiliary solar chinmeys 
to facilitate airflow of 
auxiliary solar chinmeys 
to facilitate airflow of 
auxiliary solar chinmeys 

individual rooms

single continuous room 
& air channel - no solar 
single continuous room 
& air channel - no solar 
single continuous room 

chinmey needed

forced air 
intake for 
areas with 
insufficient insufficient 
overpressureoverpressure

Studio apartment plan (north tower)

Implementation of ventilation elements
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Balcony kit design criteria

open view + ventilation + 
safety

glare & heat-blocking

Generic openness

activities requiring shelter 
& more floor area

Extroverted openness

extension of room 
program

Enclosed aperture

+ ledge/shelf

Utility modification

watershedding

Weather response

Water can move in any 
direction during typhoon; 
extra waterproofing/
ventilation measures should 
be taken

1.	 Operable/portable 	
elements should be 
made adjustable to 
minimize damage

2.	 With strong wind 
lift, rigid structure is 
preferable over tensile 
structure

structures for planters

well-ventilated privacy

redirected opening(s) mechanical side typhoon
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Balcony kit composition

Fully expanded 
configuration
(w/o secondary 
additions)

Basic balcony 
addition
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Balcony kit fragment section
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Basic kit & addition construction process
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Project use condition
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Facade inviting to be opened 
and used, see and be seen

(or not)

Mini plaza as a 
safe & accessible 
community space
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Pedestrian street as an 
extension of the community 
& a connection to the city
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Project as evaluation + intervention 
strategies to renovate/reuse old 
structures/typologies:

Remove & convert 
existing elements

Negative spaces for 
passive cooling

Converted spaces for 
community/personal 
leisure

Reduced energy 
consumption in 
renovation process

Lower energy 
consumption & UHI 
impact

Reintroduce sense of 
community to high 
density dwellings

Urban infl uence
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Thanks for listening!

 & questions


