355 44 bR % e B R Vol.35 No.4
202544 H China  Safety Science Journal Apr. 2025

sz 5| ARSI, AL SR E A G XU BRI R T ER S R A s [ )] v e 2R AR 2R, 2025,35(4) 1145151
FE X5 A% YANG Xiangbo, WAN Huaxian. ZHANG Yuchun. Effect of longitudinal wind on ceiling radiant heat flux of tunnel fires[ J].
China Safety Science Journal, 2025,35(4) .145-151.

20 [a] XUR B i A 02 Tl 48R 4 ST #FA R B0 22 )

MR, FHRAN sk, RER #m
(WH XA A FE TEER, T K 611756)

PEDHES:X928.7 HERARSES : A DOI; 10. 16265/j. cnki. issn1003-3033. 2025. 04. 1021
HEENE . EREANFE T HRAN(52278415,51906239)

(# ZE] HETARTHE KRG H AR A RHE, FTEHEENFARL, BLHEH @R
HKFEHEMKFEAERGE, EP T A BB AT AR 2H M RAESARRACESE
ZH,BTAANE KRG ERMKFEARGEAESB N R EEREE, £REW . 2 KRS E
KB AREENDE, BRBREKELET L7 WTMER AR EN T S AR T ERALEHNE
R AE 5 4N 1i 38 R B T0 A 48 4T A0 2 JE 8 5 R R AL AR A, BL AR I LA KR L ML ROK IR T
o KR BUE AR A, TN 5k A 48 ST 2 O 4B A8 R /D Tl R R B R 4 B KRB B Y
I /INAOK IR 2 2 3G A, R /N TR ok Tl BRI B LTI A K 4 AT AR R, KN Tl R
R B, UM 5 A48 5T A AL B A KRR | B, & OKIRZh 3 A 38 KU DA BOK IR H 208 %
BN s R K Tl R B TROMH 5k K 48 ST AR AL B FEOK IR o 3 KT8 K, i N %8N,
[FER] BEAR;, HAmX; TMEITHRT; KEHE, XKEAXFGE

Effect of longitudinal wind on ceiling radiant heat flux of tunnel fires

YANG Xiangbo, WAN Huaxian, ZHANG Yuchun
(Faculty of Geosciences and Engineering, Southwest Jiaotong University,

Chengdu Sichuan 611756, China)

Abstract; To reveal the distribution characteristics of ceiling radiant heat flux in full-scale tunnel fires,
the numerical simulation research was carried out. Longitudinal ventilation velocities, heat release rates
and effective fire heights were changed. The distribution of ceiling radiant heat flux in road tunnel vehicle
fires, the maximum ceiling radiant heat flux and its position were analyzed. The influences of the
longitudinal wind speed, the heat release rate, and the effective fire height on each parameter and their
important degrees were revealed. Results show that under the natural ventilation, affected by the heat
release rate and effective fire height, the radiant heat fluxes under the ceiling above the fire source surface
show a uniform distribution, or the law that the middle radiant heat fluxes are low while the two sides are
high. Under the longitudinal ventilation, the ceiling radiant heat flux increases and then decreases. The
peak value of the heat flux occurs near the center of fire source and the downstream of fire source. At large

effective fire source heights, the peak values of the maximum ceiling radiant heat flux are obtained under

# SCEEGH :1003-3033(2025)04-0145-07; Ui H 1 .2024-12-09; 855 H 11.2025-02-11
s BAFMEE JTRAN(1990—) , o, PO AR, T8+, R85 5 T RR A8 K A AH 56 T ST, E-mail ; hxwan@ swijtu. edu. cn,,



hoE " 2 R ¥ % R
- 146 - China  Safety

Science  Journal

the condition of wind speed lower than the critical velocity. While reducing the effective fire height and
increasing the heat release rate, The peak value of maximum ceiling radiant heat flux individually occurs
both when the wind speed is less than and when it is greater than the critical wind speed. When the wind
speed below the critical velocity, the maximum ceiling radiant heat flux presents right above the surface of
the fire source, and it is weakly affected by the heat release rate, longitudinal ventilation and the effective
fire height. When the wind speed above the critical velocity, the maximum ceiling radiant heat flux
increases with the heat release rate, and it is less affected by the wind velocity. The research results can

provide some reference basis and data supports for tunnel fire prevention and control and tunnel safety
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Table 2 Comparison of simulated ceiling temperatures

with test results of reference [*
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