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Abstract

In order to present the leakage and diffusion law of liquid chlorine in chemical storage tanks, and
provide technical reference for emergency management of leakage accidents, the leakage, diffu-
sion and propagation of chlorine gas under different conditions of liquid chlorine storage tank
rupture were studied based on numerical simulation. The simulation results show that the lea-
kage size, wind speed, leakage speed and surrounding vegetation have a significant impact on the
diffusion of chlorine; when wind is moving at a speed of 2.5 m/s, the maximum diffusion distance
of chlorine gas in the 1800 s to hurt the human can reach nearly 180 m, in contrast with the value,
it has been reduced by about 40 m with surrounding vegetation. When the wind speed is greater
than 2.5 m/s, the wind flow taken on a role to dilute the chlorine concentration.
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Figure 1. Three-dimensional layout of liquid chlorine storage tank
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Figure 2. Meshing situation
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Figure 3.Diffusion cloud map and iso-concentration line of chlorine gas (v,,;,s = 1.0 m/s)
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Figure 4. Diffusion cloud map and iso-concentration line of chlorine gas (v, = 2.5m/s)
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Figure 5. Diffusion cloud map and iso-concentration line of chlorine gas (v,,,s = 5.0 m/s)
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Figure 6. Diffusion cloud map and iso-concentration line of chlorine gas (Q,, = 1.0 kg/s)
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Figure 7. Diffusion cloud map and iso-concentration line of chlorine gas (Q,, = 0.5 kg/s)
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Figure 8. Diffusion cloud map and iso-concentration line of chlorine gas (Q,, = 0.1 kg/s)
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Figure 9. Diffusion cloud map and iso-concentration line of chlorine gas (d = 0.5 cm)
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Figure 10. Diffusion cloud map and iso-concentration line of chlorine gas (d = 1.0 cm)
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Figure 11. Diffusion cloud map and iso-concentration line of chlorine gas (d = 2.0 cm)
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Figure 12. The influence of vegetation on leakage of chlorine

B 12. EHRMESMR eI

WY T R, R A5 N SOOI () — € A

M3 PR AT LA SRS X3 ) ) LA AR T S RO R, St s 2 A PR ) 7 A 4
s [, AEUHR SR XA sy Bh, YT BOE Rt R e . AR, 0T SR
BRI A — R OB Aoy T AR 78 VR0 0 ) L PR PR S50 24 PV I L6 b ) 0 — e 4, X T B Al
RY B R, B A5 R SRR I T — e 1E

4. BRXEFE

ARBEARENE, SRS ARG R E. RIS AR fEE, 3B AR
. Rk THAE R AR PR, RIBERAE, A AROH. R, IPRERE . KR BRI, O
B LR AL TSR . AR I & SO ARG T a2 1 FToR[5].

R A&, 1800 s (30 min)if K, MASIKELE 120~180 mg/m’® Z [AliN;, %t AR CARKMI S % . Rtk
FE s X IAF L 120 mg/m® 1E R o3 AR R o 2428 IR EE A 120 mg/m” [FHE X A f& 16 [X 35 . 75 Fluent
PR R A E SRS SR I ARE B, DR N BB, TR OS5,
120 mg/m’ X 87 0.0927% IR 0 %, DRIk ] DARIE AL 0K T 0.0927% I X o e 2 & X, FERE

DOI: 10.12677/hjcet.2018.85038 308 =AW EESE YN


https://doi.org/10.12677/hjcet.2018.85038

F—/ %

Table 1. Chlorine hazard level
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Table 2. Dangerous zone of chlorine gas diffusion
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