
Accepted Manuscript

Human metabolic rate and thermal comfort in buildings: The problem and challenge

Maohui Luo, Zhe Wang, Kevin Ke, Bin Cao, Yongchao Zhai, Xiang Zhou

PII: S0360-1323(18)30005-2

DOI: 10.1016/j.buildenv.2018.01.005

Reference: BAE 5241

To appear in: Building and Environment

Received Date: 31 October 2017

Revised Date: 19 December 2017

Accepted Date: 2 January 2018

Please cite this article as: Luo M, Wang Z, Ke K, Cao B, Zhai Y, Zhou X, Human metabolic rate and
thermal comfort in buildings: The problem and challenge, Building and Environment (2018), doi:
10.1016/j.buildenv.2018.01.005.

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.

https://doi.org/10.1016/j.buildenv.2018.01.005


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT
 

1 

 

Human metabolic rate and thermal comfort in buildings: the problem and 

challenge 

Maohui Luo1, 2, Zhe Wang1, Kevin Ke3, Bin Cao4, Yongchao Zhai2, Xiang Zhou5 
1 Center for the Built Environment, University of California, Berkeley, CA 94720, U.S. 

2 School of Architecture, Xi’an University of Architecture and Technology, Shanxi 710055, China 
3 Civil Engineering, University of Leeds, Leeds LS2 9JT, UK 

4 Department of Building Science, Tsinghua University, Beijing 100084, China 

5 School of Mechanical Engineering, Tongji University, Shanghai 200092, China 

*Corresponding email: zhewang@berkeley.edu 

Corresponding phone: +1 5102292150 

ABSTRACT 

Of the six fundamental parameters in the classic heat balance model of human thermal comfort, metabolic rate is 

probably the most important and yet it is the most crudely assessed in both research and practice. Most studies in 

thermal comfort domain to date have relied on simple activity diaries to estimate metabolic rate. To better understand 

the pros and cons of this convenient approach, a literature review of cognate disciplines was conducted with the aim of 

transferring developments in human metabolic science to the built environmental context. This review leads to the 

conclusion that the dairy methods prevalent in thermal comfort research and practice are probably not accurate enough 

to sustain common thermal comfort modeling with any semblance of precision. Additional research effort is needed to 

develop better metabolic rate estimation methods for building occupants, especially accommodating individual 

differences in BMI, sex, age, pregnancy and menopause status, and non-steady state scenarios. In particular, three 

avenues of future research topics hold promise for improving practical metabolic estimation and thermal comfort in 

buildings were disscussed:1) development and validation of new metabolic rate instrumentation, 2) field measurement 

of human metabolic rate characteristics, 3) determine comfort zones for buildings with specific metabolic rate features.   
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1 INTRODUCTION 

Human thermal comfort in the built environment is directly relevant to major contemporary issues of 

anthropogenic climate change and rising standards of living in developing countries [1,2]. Considering the scale of 

energy applied to HVAC services in developed countries such as in the United States [3], Europe [4], and in the 

recently developing countries such as China [ 5 ], it is timely to review building occupants’ thermal comfort 

requirements for indoor space conditioning and to better understand the physiological and perceptual processes 

underpinning those requirements. 
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