W40 % 46 wmOE 5 W & Vol. 40, No. 6
2020 4 6 EXPLOSION AND SHOCK WAVES Jun., 2020

DOI: 10.11883/bzycj-2019-0408

B WM 73 2 3 IR =5 (8] 5 SURKE X K17 A
S5l ERMERREIL

oWl M L EEE RkEREE g’
(1. 728055 22 Bkl &, B 40131 1;
2. B EEN S F BB SRR, K 401311)

TE: ST 43 S A R 2 R s ) 9 O KR A P R, T R 8L WALE A58 Zimont TR KA, X
BT 100 mmx 100 mm F) 5 XU 7 32 45 38 52 B 2 [0 3l < AR X R P 2B AT 7 BUE R sl KB TE 2 kol
5 1B RN h 25 R 3 A B (R B, BRIE T T ST A A T 43 S A A 52 BR A D AR FE VST IS . SR T
ERINEE R, X RIS R TP RS E  JORTE S B AR A AT T 0, S8 I T “IRAEAIR O BT R
SERFWL: (1) KIGEAEHEHEA I3 STE TE T, 78 328 T8 M 03 S8 T A8 A 23 7 M e A J 1o AH S 18 X6 ik ifs e 485 ), OBl 2K
A 1 AN T i 20 S TE N AR R s (2) 2 KM AL R E A 03 SRS R, 23 SR IE N IR HITIN & - S A T KB RIS,
KOG TR BESS FI AR TR 22 “RAEIR ™, e Jm G A0 0 30 A LR W 30 37 1 i O 2 40, K TR A2 T 5 (3) g ke
T A TR 23k 4 A B B, 32 80 O B T T AR 3 SRS TE IR SR [ AR, SRR . KA AT O Bl A R

I ER A T
KERIE): o CEE M TSR YE TUARRIE ;s KIGAT 9 B R R
FESHES: 0354; X932 EfrZERARE: 1303510 XHEEFRER: A

Large eddy simulation of gasoline/air mixture explosion
in a semi-confined space with bilateral branches
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Abstract: In order to study the gasoline/air mixture explosion characteristics in semi-confined spaces with branched
structures, a large eddy simulation model based on WALE turbulence model and the Zimont premixed flame model was
established. The explosion characteristics of semi-confined space with bilateral branches ware studied through the simulation.
The applicability of the established model for the calculation of gasoline/air mixture explosion in semi-confined spaces with
bilateral branches is verified by comparing of flame shape, flame propagation velocity and dynamic overpressure. The flow
field, flame behavior and overpressure variation during the explosion process were analyzed through the numerical simulation
results and the reasons for the formation of “splash-like” flame were pointed out, and the following results were obtained.
(1) Before the flame propagates into the branch pipes, two symmetric vortex structure with opposite rotation directions are
generated at the junctions of the main pipe and two branch pipes, and develop toward the inside of the branch pipes as the
flame propagates continuously. (2) When the flame propagates into branch pipes, the flow field established in the early stage

determines the shape of the flame. The flame front forms a “splash-like” flame under the action of the vortex structure. After
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that, the flame and the flow field interact with each other turning to the turbulent flow and distorted flame front. (3) The
growing process of the overpressure can be divided into four stages, which are influenced by the flame front area and the
branch pipe pressure unload, indicating that the explosion flow field, flame behavior and dynamic overpressure have significant
coupling effects.
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