Accepted Manuscript
APPLIED

THERMAL
Full-scale tunnel fire experimental study of fire-induced smoke temperature ENGINEERING

profiles with methanol-gasoline blends

Xiangliang Tian, Maohua Zhong, Congling Shi, Peihong Zhang, Chang Liu

PII: S1359-4311(16)31998-6

DOI: http://dx.doi.org/10.1016/j.applthermaleng.2017.01.099

Reference; ATE 9863 DESIGN . PROCESSES . EQUIPMENT . EcONOMICS
To appear in: Applied Thermal Engineering

Received Date: 28 September 2016

Revised Date: 10 January 2017

Accepted Date: 25 January 2017

Please cite this article as: X. Tian, M. Zhong, C. Shi, P. Zhang, C. Liu, Full-scale tunnel fire experimental study of
fire-induced smoke temperature profiles with methanol-gasoline blends, Applied Thermal Engineering (2017), doi:
http://dx.doi.org/10.1016/j.applthermaleng.2017.01.099

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.applthermaleng.2017.01.099
http://dx.doi.org/10.1016/j.applthermaleng.2017.01.099

Full-scale tunnel fire experimental study of fire-induced smoke temperature
profiles with methanol-gasoline blends
Xiangliang Tian ?, Maohua Zhong ", Congling Shi ¢, Peihong Zhang ?, Chang Liu ®

# Institute of Safety Engineering, College of Resources and Civil Engineering, Northeastern
University, Shenyang, Liaoning Province, 110819, P. R. China.

® Institute of Public Safety Research, Department of Engineering Physics, Tsinghua University,
Beijing 100084, P. R. China.

¢ Beijing Key Laboratory of Metro Fire and Passenger Transportation Safety, China Academy of

Safety Science and Technology, Beijing 100012, P. R. China.

Abstract

The methanol-gasoline blends fire-induced smoke temperature profiles were measured in full
scale tunnel fire experiments with different blends and different longitudinal ventilation conditions.
The flow field profile, which was nonuniform in the full-scale tunnel, was characterized by the
wind speeds of tunnel cross-sections. The experiments investigated the ceiling temperatures along
the tunnel centerline, the smoke layer temperature profiles, the smoke transmissivities and other
parameters.-/A model was developed for the ceiling temperature decay along the tunnel under stable
fire-induced smoke layer conditions based on theoretical analysis and the curve fits of the ceiling
temperature decay with distance from the fire source. Higher smoke transmissivity resulted in
higher visibility and lower smoke concentration. The smoke concentration significantly influences
the ceiling temperature decay with higher smoke concentration leading to faster decay of the ceiling
temperature.
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