
Accepted Manuscript

Towards an integrated method to assess effects of lift-up design on outdoor thermal
comfort in Hong Kong

Yaxing Du, Cheuk Ming Mak, Taiyang Huang, Jianlei Niu

PII: S0360-1323(17)30408-0

DOI: 10.1016/j.buildenv.2017.09.001

Reference: BAE 5080

To appear in: Building and Environment

Received Date: 6 June 2017

Revised Date: 2 September 2017

Accepted Date: 2 September 2017

Please cite this article as: Du Y, Mak CM, Huang T, Niu J, Towards an integrated method to assess
effects of lift-up design on outdoor thermal comfort in Hong Kong, Building and Environment (2017), doi:
10.1016/j.buildenv.2017.09.001.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.buildenv.2017.09.001


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

1 

 

Towards an integrated method to assess effects of lift-up design on outdoor 

thermal comfort in Hong Kong 

Yaxing Dua, Cheuk Ming Maka*, Taiyang Huanga, Jianlei Niua,b 

a
Department of Building Services Engineering, The Hong Kong Polytechnic University, Hung Hom, Kowloon, 

Hong Kong 
b
Faculty of Architecture, Design and Planning, The University of Sydney, Australia 

 
*Corresponding author email: cheuk-ming.mak@polyu.edu.hk 
 

Abstract 

City residents wish to have pleasant experience in outdoor space, which are often impeded 

by thermally uncomfortable conditions, particularly in hot and humid summer. Lift-up design 

can provide comfortable microclimate in summer but the effects of lift-up design on thermal 

comfort in a built-up environment have not been systematically studied. This paper aims to 

investigate the effects of lift-up design on outdoor thermal comfort comprehensively, as well 

as the effects on pedestrian level wind environment. The thermal comfort assessments are 

carried out by using a proposed integrated method, which combines wind tunnel tests and on-

site monitoring to calculate Physiologically Equivalent Temperature (PET) values. The Hong 

Kong Polytechnic University (HKPolyU) campus is selected as study area. The investigation 

mainly focuses on summer and winter seasons. Four typical days in a year were chosen to 

carry out on-site monitoring for obtaining environmental parameters. This study demonstrates 

that the proposed integrated method can be used to predict outdoor thermal comfort. Results 

also show that lift-up design can effectively improve pedestrian level wind environment and 

thermal comfort. Moreover, lift-up design can provide a comfortable microclimate in summer 

while not cause strong cold stress in winter. These findings provide solid evidence bases to 

city planners and architects of available options for creating pleasant outdoor microclimate in 

precinct planning.  
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