38 &

#2 ok Vol. 38 No.2
2021 46 A BLASTING Jun. 2021

doi:10.

3963/j. 1ssn. 1001 —487X. 2021. 02. 024

= PR == 18] N EL HiT 18 VE P2 55 90 it 1 it 34
M EALER
WA BEE KESE ZRE FEL BEL

(L ARJERHEEBE, i 06520152, p R ARASAE S BE T rhuL, 5L 430064)

OB APTR IR A KA AL WA 4 MR A, B e F b R MOR F IR B E S A K
Yot B BB AR, EIHAE LR EE RN 21.56% 6y [E/ 4, M REFHHE, FHRRFE T
T KIS RS AL GBBGE ) R A, AT ARt 2 PR 1) A AR IE R G R rh, RBRATR
I ATy 3 T B AR IE OB R R T B, AN S — [ AT 4 sk KM M AR JE 3 m 32. 3% 5 5k K K 4% 4%
BB 115.4% , feFERE— R, A KRS A A FEEARE XA, R
R ILIERF M 2F AR B R £ B R A3 Bl B X E] A, B8 2 TR SR A 3 e T I
R4 WAL 3% 7 5% B R AF KOG30 T K T KesE @ @ AR, Imik T AL SRR #EAT

LR BB RMRNE; B, ¥

BmESHEE: TD7I12.7 XERARIRAD: A XEHS: 1001 —487X(2021)02 - 0160 - 07

Experimental Study on Evolution of Flow Field
Near Gas Explosion Barriers in Confined Space

LIU Meng-jie' ,XU Jing-de' ,ZHANG Yan-wei' ,QIN Han-sheng' ,YANG Man-jiang® ,LI Wei-guang’
(1. North China Institute of Science and Technology, Langfang 065201 , China;
2. China Ship Development and Design Center, Wuhan 430064 , China)

Abstract: Pressure and flame sensors and laser schlieren system were installed in a mesoscale shock tube to
study the flow field evolution near the gas explosion barriers within a confined space. Those Barriers with a blocking
rate of 21.56% were set at the glass window. By changing the number of barriers, the flame propagation, pressure
change , shock wave movement and flow field change under different working conditions were compared to analyze the
influence of barriers on the evolution of gas explosion flow field in confined space. The experimental results show that
the excitation effect of barriers on gas explosion cannot be ignored. The maximum explosion overpressure increases by
32.3% and the maximum flame propagation speed increased by 115.4% when a single obstacle is added. In addi-
tion, the excitation effect of barriers on gas explosion is positively correlated with the number of barriers and mainly in
the area around the barriers. The main mechanism of the excitation effect is that the presence of barriers increases the
turbulence intensity near them,which induces the flame tensile deformation,increases the flame front area,and accel-

erates the chemical reaction.
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Experimental apparatus

Fig. 1
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Fig. 2 Schematic diagram of working conditions
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Fig. 3 Laser schlieren image( condition 1)
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Fig. 4 Laser schlieren image( condition 2)
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Fig. 5 Laser schlieren image( condition 3)
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Fig. 6 Pressure signal of P4 sensor( condition 1)

Fig. 7 Maximum overpressure at measuring
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Fig. 9 Flame velocity diagram in conditions 1 and 2
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Table 1 Characteristics of pressure flame

TH BKHIE/KPa S RKAEHEE/ (m - s™1)
1 128.503 26.425
2 172.071 56.926
3 228.808 69.505
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