
Accepted Manuscript

Title: Study on thermal pressure in a sloping underground
tunnel under natural ventilation

Authors: Angui Li, Xiaopan Gao, Tong Ren

PII: S0378-7788(17)31435-4
DOI: http://dx.doi.org/doi:10.1016/j.enbuild.2017.04.060
Reference: ENB 7556

To appear in: ENB

Received date: 19-5-2016
Revised date: 9-3-2017
Accepted date: 21-4-2017

Please cite this article as: Angui Li, Xiaopan Gao, Tong Ren, Study on thermal
pressure in a sloping underground tunnel under natural ventilation, Energy and
Buildingshttp://dx.doi.org/10.1016/j.enbuild.2017.04.060

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/doi:10.1016/j.enbuild.2017.04.060
http://dx.doi.org/10.1016/j.enbuild.2017.04.060


 1 

Study on thermal pressure in a sloping underground tunnel 

under natural ventilation 

Angui Lia,*, Xiaopan Gaoa, Tong Rena 

a School of Environmental and Municipal Engineering, Xi’an University of Architecture and Technology, 

Xi’an, Shaanxi 710055, China 

 * Corresponding author: Angui Li; Tel.: +86 29 82205958; fax: +86 29 82205958; 

E-mail: liag@xauat.edu.cn 

Highlights 

 A field test at the traffic tunnel in an underground hydropower station was carried out. 

 A theoretical formula of temperature decrease was theoretically derived,validated and 

used to calculate the thermal pressure in a sloping underground tunnel.  

 A formula of thermal pressure is acquired in a sloping underground tunnel under natural 

ventilation. 

 A simplified method is recommended to calculate the thermal pressure. 

ABSTRACT: Tunnels are of key importance to the ventilation network in underground buildings. For  

sloping tunnels, the effect of thermal pressure on the underground ventilation system has not been 

clarified in the existing research. A field test in an underground sloping tunnel was carried out and the 

results showed that the temperature decreases in the form of exponent. Based on an exponential 

model of temperature decrease, an equation to predict thermal pressure is proposed for sloping 

underground tunnels. Four factors on the thermal pressure, surface roughness of the tunnel wall, air 

velocity, dimensions of the underground tunnel and temperature difference between the air and the 

tunnel wall are discussed in detail. Surface roughness of the tunnel wall, air velocity and dimensions 

of the tunnel have been found having little impact on the thermal pressure efficiency when the tunnel 

is beyond the length of minL . The temperature difference between the air and the tunnel wall is the 

main factor on the thermal pressure efficiency. A simplified method is recommended to calculate the 

thermal pressure for sloping underground tunnels. 
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