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Abstract

The leakage and jetting of gas fires are influenced by various factors, among which the restriction
of vertical obstacles ahead and the flow rate of leaking gas will affect the radius and extent of fire
jetting. In this paper, numerical simulations of gas leakage jetting fires under different conditions
are conducted to study the flame thermal radiation loss and methane concentration distribution
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under the restriction of vertical obstacles ahead. The results indicate that with the increase of
hole-plate spacing, the thermal radiation loss and distribution range on the wall gradually de-
creased, but the thermal radiation loss distribution between the leaking hole and the obstacle
surface increases. With the increase of gas leakage rate, the wall thermal radiation loss increases.
On the wall of the forward obstacle, the hole-plate spacing is inversely proportional to the me-
thane concentration and distribution range, but the gas leakage rate is directly proportional to the
methane concentration and distribution range.
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FDS (Fire Dynamics Simulator) g1 3 [E & S b T 78 FT(NIST: National Institute of Standards and Tech-
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(Direct Numerical Simulation)F1 KL LES (Large Eddy Simulation).
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Table 1. Table of working conditions

=1 IR%E
R FL AR (m/s) MR FL-5 A0 77 Bis 47 (8] B (m)
30 1, 15, 2, 25, 3
60 1, 15, 2, 25, 3
90 1, 15, 2, 25, 3

3 BRI
3.1 AERHIRE

S L 0 T 2 05 T e 400 9 TG A 45 2R S L A—-1900~0 KW/m®, e 2 WSt L 00 1 4 P
7 T A R S R KA 5 L - AR AR AN A g 5 e W e OB . SRR R O 30 m/s I}, Bt 4L
- BRIEVER AN, A7 RS0 55 T PR S B AR Y BB AR A, BRI BUR IR ORE AR/, TR K
JIGARIE T B BRSPS, T BORE A IR A VB D, SRR S R AR E B

Table 2. Statistics of heat radiation loss for different hole-plate spacing (gas leakage rate of 30 m/s)
2. FREIFL - IREREEAARSHRAR G R (SEHERER K 30 m/s)

AL - g M 55 1O TET 1) W RSP T V)
im —1350~0 kW/m® —1800~0 kW/m?
1.5m —1500~0 kW/m? —1500~0 kW/m®
2m —-1600~0 kW/m? —1250~0 kW/m?
25m —635~0 kW/m? -1500~0 kwW/m?
3m -1500~0 kw/m? —65~0 kw/m?

d=1m d=1.5m d=2m d=2.5m d=3m

Figure 1. Distribution of heat radiation loss on the wall of obstacles with different hole-plate spacing (d) at a gas leakage rate of 60 m/s
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Figure 2. Distribution of heat radiation loss from obstacle walls for different
gas leakage rates (V) at a front obstacle spacing of 2.5 m

2. BIFSFERSHIIEIEE Y 2.5 m B[] SRR % (v) RS R I A iR bt
EaE S Kii]

3.2 BRRES T

X_CH4
(ppm)

6e+06

@ (b)

S.4e+06

4.8¢+06

4.2e+06
3.6e+06
3e+06

| 24e+05

1.8e+05

q
v=90m/s i
0

('41 u

d=1m

1.2e+05

v=30m/s v=60m/s

Figure 3. (a) Distribution of methane concentration at different hole-plate spacing (d) for a gas leakage rate of 60 m/s; (b)
Distribution of methane concentration at different gas leakage rates (v) for a hole-plate spacing of 2 m.
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Figure 4. Variation of methane concentration on vertical wall for different hole-plate spacing (d)
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