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CONTEXT
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Malaysia, KL

Approx 36 mln. 
[2025] in MY

Approx 2 mln. 
[2025] in KL

Approx 9 mln.
in Greater KL



Kuala Lumpur
“where the rivers meet in the mud”

“Kuala”= the confluence (where two 
rivers meet)

“Lumpur” = mud or muddy
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MALAY
47.7% in KL

CHINESE
41.6% in KL

INDIAN
10.0% in KL
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TEMPERATURE [ °C]

RELATIVE HUMDITY [%]

RAINFALL [mm]
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CO2 emissions Malaysia High -rise in Malaysia Building types in KL
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Knowledge Gap 

Despite the availability of computational tools, their integration 
into tropical architectural design is limited.
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Research Question Design Question

How can computational design methods 
be systematically applied to evaluate and 

optimize passive strategies for thermal 
comfort of buildings in the tropics?

How can computational design be used to 
improve the thermal comfort of residents 
while decreasing energy use in high -rise 

residential buildings in Malaysia?
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COMPUTERIZION OF 
DESIGN

PARAMETRIC 
DESIGN

PERFORMATIVE
DESIGN

GENERATIVE
DESIGN

MACHINE 
LEARNING/AI
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DESIGN PRINCIPLES

5 Phases
Macro to Micro
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DESIGN PRINCIPLES AND PHASES

phase 1 phase 2 phase 3

phase 4 phase 5
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Nr Metric Target for Residential, KL Malaysia Target for Commercial, KL Malaysia Reference

1

Urban Heat Island (UHI) Reduction 1 - 2°C reduction compared to surrounding urban areas 1 - 2°C reduction compared to surrounding urban areas

Elsayed, I. S. (2012). A study on the urban heat island of the city of Kuala Lumpur, Malaysia. Journal of 

King Abdulaziz University, 23(2), 121. and Harun, Z., Reda, E., Abdulrazzaq, A., Abbas, A. A., Yusup, Y., & 

Zaki, S. A. (2020). Urban heat island in the modern tropical Kuala Lumpur: Comparative weight of the 

different parameters. Alexandria Engineering Journal, 59(6), 4475 -4489.

2

Universal Thermal Climate Index (UTCI) 26 - 32 °C (outdoor spaces) (Comfortable to Moderate Heat Stress) 26 - 32 °C (outdoor spaces) (Comfortable to Moderate Heat Stress)

Błażejczyk, K., Kuchcik, M., Błażejczyk, A., Milewski, P., & Szmyd, J. (2014). Assessment of urban thermal 

stress by UTCI –experimental and modelling studies: an example from Poland. DIE ERDE –Journal of the 

Geographical Society of Berlin, 145(1 -2), 16 -33.

3
Wind Speed Pedestrian Level ≥1.5 m/s at pedestrian level, 50% of time ≥1.5 m/s at pedestrian level, 50% of time

Du, Y., & Mak, C. M. (2018). Improving pedestrian level low wind velocity environment in high -density 

cities: A general framework and case study. Sustainable cities and society, 42, 314 -324.

4

Relative Humidity Indoor 50 -70% indoor RH (55% recommended) 55% – 70% MS 1525:2007 (Commercial), MS 2680:2017 (Residential)

5

Solar Radiation Exposure ~1,500 –1,600 kWh/m²/year ~1,500 –1,600 kWh/m²/year
Qahtan, A. M. (2019). Thermal performance of a double -skin façade exposed to direct solar radiation in 

the tropical climate of Malaysia: A case study. Case Studies in Thermal Engineering, 14, 100419.

6
Air Changes per Hour (ACH) ≥ 6 ACH in naturally ventilated areas ≥ 6 ACH in naturally ventilated areas MS 1525, ASHRAE Standard 62.1 (2019)

7

Surface Temperature Reduction ≥ 3 °C reduction compared to standard façades ≥ 3 °C reduction compared to standard façades Santamouris, M. (2012). Advances in Building Energy Research: Volume 1 (Vol. 3). Earthscan.

8

CFD Airflow Performance (Velocity) 0.5 - 2.0 m/s (optimal natural ventilation range) 0.5 - 2.0 m/s (optimal natural ventilation range)
Aynsley, R., & Shiel, J. J. (2017). Ventilation strategies for a warming world. Architectural Science Review, 

60(3), 249 -254.

9
Energy Use Intensity (EUI) ≤120 kWh/m²/year ≤100 kWh/m²/year MS 1525 (Commercial), MS 2680 (Residential)

10
PMV (Predicted Mean Vote) -0.5 to +0.5 (Neutral thermal sensation) -0.5 to +0.5 (Neutral thermal sensation)

Fanger, P. O. (1970). Thermal comfort: Analysis and applications in environmental engineering. 

Copenhagen: Danish Technical Press.

11
Airflow Distribution Uniformity Uniformity ≥ 75% across ventilation paths Uniformity ≥ 75% across ventilation paths Awbi, H. B. (2003). Ventilation of buildings (2nd ed.). London: Spon Press.

12
Facade U -value ≤ 1.8 W/m²K for opaque, ≤ 3.0 W/m²K for glazing ≤ 1.8 W/m²K for opaque, ≤ 3.0 W/m²K for glazing MS 1525 (Commercial), MS 2680 (Residential)

13
Reduction in Direct Solar Radiation ≥ 25% compared to baseline conditions ≥ 25% compared to baseline conditions Littlefair, P. (1998). Solar shading of buildings. Garston: Building Research Establishment (BRE).

14
Daylight Factor Indoor 2% - 5% 2% - 5% MS 1525 (Commercial), MS 2680 (Residential)

15

Recommended dry bulb temperature indoor 24 °C 23 °C – 26 °C Malaysian Standard MS 1525:2007 (commercial), MS 2680:2017 (Residential)

16
Recommended air movement indoor not specified; can use 0.15 m/s to 0.5 m/s (max 0.7 m/s) 0.15 m/s to 0.5 m/s (max 0.7 m/s) Malaysian Standard MS 1525:2007

17
Minimum dry bulb temperature indoor 24 °C 22 °C Malaysian Standard MS 1525:2007 (commercial), MS 2680:2017 (residential) 17



FOCUS FOR DESIGN

Phase 1: Urban Thermal Comfort
Phase 2: Form optimization

Phase 3: Passive strategy evaluation
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Source: Sahabuddin , M. F. B. M., & Gonzalez -Longo , C. (2017, July). Natural ventilation potential in Kuala Lumpur: Assumptions , realities and
future . In 33rd international conference on passive and low energy architecture : design to thrive.
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FOCUS FOR DESIGN

High rise residential
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Merdeka 118 (679m)

Exchange 106 (453m)

Designing here means intervening in the skyline that will define 
the city's next century.
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time
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Podium of cars deadens the street edge and cuts people off 
from the city



planned planned
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heals urban fabric enhances livability centers people , not cars
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phase 1: urban thermal comfort
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Target: 26 - 32 °C (outdoor spaces) (Comfortable to Moderate Heat Stress) 

Target adjusted: 30 -35 °C 
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absorps solar energy, re -radiates as heat, 
raises MRT

drain moisture, regulate heat, redirect air,
lowers MRT
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reduces radiant heat manages humidity enhanced air movement
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TRX mall

residential
metro

residential

private

public

public

garage
entrance
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40

exhibition hall/cafe pop -up market

residents
entrance

guard post



seating area

terrace
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Designing in TRX means intervening in the skyline
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43

The building’s aspect ratio (its length -to-width proportion) is not 
arbitrary. It is a direct response to latitude and climate.



60 m

24 m

44



45



1. Sun hours (<5 hours )
2. Wind  (0,5 -2m/s)
3. UTCI (<33 celsius )
4. Daylight potential
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curvature makes it self - shading

Principle: The curved surfaces self -shade various parts of the façade 

throughout the day, reducing direct solar radiation exposure .

Thermal Comfort Benefit : Significantly lowers the solar heat gain on the 
building envelope, decreasing cooling loads and maintaining stable 

internal temperatures.
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How can a complex form be made (somewhat) cost -effective?

Find regularity in irregularity
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grid cantilevered floors material
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7m

3.5m 3.5m

8m

4m

4m
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l l/2

Equivalent to a rotation

angle of 10 °
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This isn’t a “free -form” tower. 
This is a disciplined structure wearing a fluid dress.
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60

Zeljic, A. S. (2010, June). Shanghai Tower Façade Design Process. In International Conference of 

Building Envelope Systems. Retrieved from: http://www. gensler. 

com/uploads/documents/Shanghai_Tower_Faca de_Design_Process_11_10_2011. pdf.
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EUI Base = 411 kwh/m2/year using

curtain wall facade

Target = <120 kwh/m2/year
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1. Draws in ambient air 
on mech. floors

2. Distributes this air -
conditioned air through 
the network of pipes

3. Maintains positive 
pressure inside the 
cavity so no outside 
moisture or dirt can 
enter

4. Monitors and controls 
the environment 
continuously
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2m

2.5m

67



start flat bend on site lock in place

68



The cultural component
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70mm

520mm

520mm
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white terracotta = breathable, durable, naturally regulates 
moisture, can be formed into modular blocks
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Knowledge Gap 

Despite the availability of computational tools, their integration 
into tropical architectural design is limited.

83



The knowledge gap can be verified by dr. Zaki (JKR) stating:

1. They don’t have staff with the right expertise or licenses, 
2. There isn’t enough time to train people because of the 

steep learning curve 
3. They lack the budget to expand the team. 
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Future research

1. Test all principles and derive rule of thumb per principle 
2. Expand the framework
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