
 

Accepted Manuscript

A Novel Method for Measuring Air Infiltration Rate in Buildings

Wei Liu , Xingwang Zhao , Qingyan Chen

PII: S0378-7788(17)34039-2
DOI: 10.1016/j.enbuild.2018.03.035
Reference: ENB 8421

To appear in: Energy & Buildings

Received date: 12 December 2017
Revised date: 30 January 2018
Accepted date: 10 March 2018

Please cite this article as: Wei Liu , Xingwang Zhao , Qingyan Chen , A Novel Method for Measuring
Air Infiltration Rate in Buildings, Energy & Buildings (2018), doi: 10.1016/j.enbuild.2018.03.035

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.enbuild.2018.03.035
https://doi.org/10.1016/j.enbuild.2018.03.035


ACCEPTED MANUSCRIPT

ACCEPTED M
ANUSCRIP

T

1 
 

 

A Novel Method for Measuring Air Infiltration Rate in Buildings  

Wei Liu
a,b

, Xingwang Zhao
c
, and Qingyan Chen

b,c∗ 

aSchool of Civil Engineering, ZJU-UIUC Institute, Zhejiang University, Haining 314400, 

China; 
b
Center for High Performance Buildings, School of Mechanical Engineering, 

Purdue University, West Lafayette, IN 47907, USA; 
c
Tianjin Key Laboratory of Indoor Air 

Environmental Quality Control, School of Environmental Science and Engineering, Tianjin 

University, Tianjin 300072, China 

*Corresponding author:  

Email: yanchen@purdue.edu 

Address: School of Mechanical Engineering, Purdue University, 585 Purdue 

Mall, West Lafayette, IN 47907-2088 

Phone: (765) 496-7562, FAX: (765) 494-0539 

 

Abstract 

 

Measuring the air infiltration rate in buildings is essential for reducing 

energy use and improving indoor air quality. This rate has traditionally been 

determined by means of the blower door method, which is disruptive to 

building occupants, cannot identify the location of infiltration, cannot 

provide the infiltration rate for a section of the envelope, and requires 

considerable effort for setup and tear-down. Therefore, this study has 

developed a novel technique to measure air infiltration in buildings using an 

infrared camera. A thermographic image of a building envelope produced by 

an infrared camera and the measured indoor/outdoor air parameters (velocity, 

temperature, and pressure) were used to identify the effective crack size and 

air infiltration rate by means of theoretical heat transfer and fluid mechanics 

analyses. The proposed method was validated by experimental measurements 

in an environmental chamber and an office. The experiment in the 

environmental chamber constructed a small-scale room with known crack 

size. The experimental setup was comparable to actual conditions. The 

proposed method was able to predict the crack size within a relative error of 

20%. For the experiment in the office, this study used the tracer-gas decay 

method to measure the air infiltration rate, and the relative error of the 

calculated air infiltration rate was only 3%. 
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