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How does the building envelope impact the 
urban outdoor thermal environment? What is 
its macro-level impact?

What are the major parameters of different 
building envelopes in Hong Kong that impact 
the urban outdoor thermal environment?
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Sunny
(taken at 15:00 on May, 3rd, 2017)
Ta (℃): 28.1
RH (%): 66
WS (m/s): 2.8
WD (°): 180 
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Site Selection

4

1. 
METHODOLOGY

Site selection based on 
different building 
characteristics.

-Building Form (Shape)
-Composition of layout 
-Cluster formation
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1. 
METHODOLOGY

Site Mappings

Testing location identified – mapping studies
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METHODOLOGY

Site Mappings
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1. 
METHODOLOGY

Field Measurement Setup 
and data collection

Parameters

calculate Sky View 
Factor (SVF)

measure
Short-wave and 
long-wave 
radiation



WSBE 2017
Session 1.6: Innovations Driving for Greener Policies and Standards: Microclimate  | MAING

WSBE 2017
Session 1.6: Innovations Driving for Greener Policies and Standards: Microclimate  | MAING

Design of Experiment Matrix
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1. 
METHODOLOGY

Based on measured sites, five factors and levels, urban fabric experiment from 
fish eye photos towards sky (upward)
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Reflected Radiation

2.  
FINDINGS

For concrete surfaces, amount of surface radiation affects has prolonged 
thermal effects on outdoor environment
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Reflected Radiation

2.  
FINDINGS

For glass surface, amount of reflection radiation has sharp effects on outdoor 
environment



WSBE 2017
Session 1.6: Innovations Driving for Greener Policies and Standards: Microclimate  | MAING

WSBE 2017
Session 1.6: Innovations Driving for Greener Policies and Standards: Microclimate  | MAING

Analysis

2.  
FINDINGS

Scatter plots for radiant fluxes using 5-min mean values against SVF
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(a) Ki vs SVF 

 

Sky View Factor (SVF) 

 

(b) Li vs SVF 

 

Sky View Factor (SVF) 
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(c) Ki vs Ko 

 

(d) Li vs Lo 

 

 Radiant fluxes ( W/m2 ) Radiant fluxes ( W/m2 ) 
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Analysis

2.  
FINDINGS

Relationship Matrix (relative strength)
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Summary

3.  
Conclusions

Shortwave Radiation:

Significantly affected and increased by:
• More visible sky
• More concrete wall area receiving direct sunlight
• More glass wall area

Although shortwave radiation is considered a significant factor, longwave 
radiation results provide a better conclusion of how building envelope impacts 
the thermal environment. 
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Summary

3.  
Conclusions

Long-wave Radiation:

To reduce longwave radiation the following could be deduced:

• More visible sky  
• Reduce amount of concrete wall area receiving direct sunlight
• Increase greenery 
• Increase glass wall area in shaded orientations (i.e., such as north, 

northeast and northwest facing walls). 
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THANK YOU!

Maing, Minjung
maing@hku.hk

Acknowledgements:
CIC funded research project “A Study of Impact of Building Envelope Design on Urban 
Outdoor Thermal Environment” and The Chinese University of Hong Kong for data 
collection and testing.  


