$a6 % MM U S N S D A N ¢ Vol. 46 No. 1
201441 H JOURNAL OF HARBIN INSTITUTE OF TECHNOLOGY Jan. 2014

52 18 18 [A) R 1A 08 B OR JR T R Y i B ANk e 1

E OB, 0BT, FRE, b

( Jizy

TR K RS8R TR, 150001 M /REE)

S

WOE. N T EEA M I Ay R R AORRHIR B BT R Y A oK M, 4 B R R 2 3 B 3 T ORR KR By LES #
AR W BAR A L IE BEE IR 0 MR, 72 200 em B By % 3E 8 Y BT IY R MG AR S K M R B HAT T SRR R E T BEEMN
M SRR A5 AN AL, TR U A Y E 4 SRR 100 em/s £ 4 5 7E 60 em B E B, WK
R 7 Y R T S K AR K E 100 em/s, AR 120 em B JE DL BB YT R AR A E M AR,
B CHBERM T B, RERRA G2 ENECRERREZ A, MEXBHER, R EREE
KM AL E AR T A, e A R B D xR T 0 B B R AR K, B v R L M R A B e T R B 5 3 AR 4 K
6 FRE By S K T 4 O R ORI A 2 4

KRR WA AR AR A K M

hE 4% S, THI33; TP183 XHkERERD: A XEHRS: 0367-6234(2014)01-0077-06

Characteristics of fire whirls induced by liquid fuel in a vertical shaft

HUO Yan, ZOU Gaowan, LI Shusheng, GAO Ye

(College of Aerospace and Civil Engineering, Harbin Engineering University, 150001 Harbin, China)

Abstract; To understand the characteristics of fire whirls in a vertical shaft with corner gaps, experiments of
fire whirls induced by n-heptanes and numerical modeling for liquid fuel which is based on large-eddy
simulation were performed in a vertical shaft with the height of 200 cm. Model validation was verified. Absolute
values of tangential velocity at typical height are around 100 cm/s on the edge of shaft. When the height is
60 cm, from the fire to the walls of the shaft, firstly, the tangential velocity immediately increases to the
maximum value, and then, decreases to 100 cm/s. However, once the height is greater than 120 cm, the
tangential velocity increases only. From the fire to the walls of the shaft, the ratio of Coriolis force and
buoyancy is almost symmetrical. The ratio first increases, then decreases and the position where the ratio of
Coriolis force and buoyancy achieves its maximum value is outside the fire. In contrast with buoyancy effect,
the Coriolis force has great effect on lower part of the shaft, and the effect drops as the altitude rises. The
maximal axial velocity is almost two times of the maximal tangential velocity for the thermal flow field of fire
whirls in a vertical shaft.
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