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%5M 001 90 5 250 . 8 TR M A LR 9 {1 B 5% 129

P T 28 AR 0 A R AR % T ) A 5 8, PR T LA B IA O A R R 2 A RS BE T T
AL 2 T3 (R OF ELAS 2 O BE A3 SR R R BB 2 v i ROK DR 2R TR X A Y
W BE S A 20 i o XA TR 1 7 o PR O v 5 AR S 1 O 6 o B BB B A S AR AR B R R T Bl A
FEZAEAT B K55 2 74 b i A AR R 0 SRR AR

N : T— Tsm . T— Tmt :
él T= T it n, :_/1901(01 ‘T7|’ m, :/1901‘01 ‘T7|’ q="hym D)
M T << T, W, m =2¢,0y %, m, =—2¢,p0, ”‘;,7’1"““, q:h;gﬁil (8)

KA AR 7 T i B . X FAR RS p(MPa) 4 T, (KO BEAT S 1E . (i H % H4T e
J7 3K it
Inp=9.3876—3826.36/(T,, —45.47) D)
BEXEAS R B 4) 4 45 1 XSGR 7 BRI R 22 AT B IE . VRABIE A Ky, (J/ @) 5T p(MPa) I X &R 1]
ALK
hy =2284.8 — 270p 10)
T8 25 6] B HOT 1T S AHZZ 2 A DX 235 40 A A% 0] 23 8 L0z sl D H AR 285 4 1 19 4 3l 23 o 1) 3 1
W AR XS 32 B30 B E AR I A% BEAT A, 208 Bl B RS 1) T R ARGk B AR I 0 i S A% AT
BRI S5 o DR UE TG RS R o SR A R AR AR 0 AT 8 R A L 5 O SR A T R D R T
At 2 B 2B 5 (Semi-Implicit Method for Pressure Linked Equations, SIMPLE) , 7 iy [6] 2§27 1 , %
B Xag =X, SR VOF BERIBY P AR, A W B AR 4 4y 2 — B or it e it E o
P E i 2% Ui 1A 20 20 PR FR 3 50, BT A AH I AR R B 2 Fk 1
B UE TR 7 VR AT RO L R IBOCSCHR 03 ] v 0 53401 kA B e R, b SRR B O 453 KL IFEIX
oA —5 m<ax<5m,—1m<y<\l m, R4 REHN—0.5 m<y<<0.5 m EHEINB-FEE, MK 2 FF
7N X B AT B AN [ 2 PRI DA 1 22 S A o T AR U T T R 0T 1) e g AR BE O3 A 5 SCRRE3 T i &
RIEARY) G BIATH 55 i TR B e

1.2 15 ; .
[ (@ -~ — - Panhasi. et al.® L (b) - — - - Panhasi, et al.®
. ’ ——— This work

1.0: — — This work

08} : ‘ 10 A
0.65 '\\ :

0 4: \ 5

b 1 ‘I

: \ I 1o

! 1

0.2: \\— X
0L 1 1 1 0 = 1 A =

-1.0 -0.5 0 0.5 1.0 -1.0 -0.5 0 0.5 1.0
2/(m) 2/(m)

p/(MPa)

v/(m/s)
T ————

B 2 JFEE5RXT T

Fig. 2 Comparison of calculated results
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Fig.3 Liquid fraction and pressure distributions of BLEVE

with initial temperature of 403 K and filling ratio of 70%
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Numerical Analysis of Propulsion Mechanism of
Boiling Liquid Expanding Vapor Explosion

JI Yan-Liang,ZHOU Ben-Mou, HUANG Ya-Dong, LI Jun-Wei

(National Key Laboratory of Transient Physics s Nanjing University of
Science and Technology s Nanjing 210094 ,China)

Abstract: As a sharp phase transition phenomenon, the boiling liquid expanding vapor explosion

(BLEVE) is widely applicable to facilities related with launching and propulsion. In this work, the

VOF (Volume of Fraction) model was employed in the simulation of the two-phase flow field,and the

source item in the Navier-Stokes equation was optimized based on the fluid conditions. Moreover, the

motion of the bullet was traced using an unstructured dynamic mesh method. Three kinds of superhea-

ted vapor with different filling ratios were chosen to simulate the BLEVE process and analyze the field

pressure,the expanding rate, the phase transition and the bullet’s acceleration. The results indicate

that BLEVE is a simple and quick way of energy conversion,and the expanded two-phase flow propels

the bullet out of the barrel within tens of milliseconds.

Key words: boiling liquid expanding vapor explosion; phase transition; two-phase flow; evaporation

model; propulsion
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