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about distance between shock wave and ignitor, height and width of deformed flame
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Fig. 4 Vorticity variation of the flame zone
2.3 mAmHBMAESWH
R R R DX P e e i TR AR ) P AE AL L 45 AR B AR AR A R ) 1SR O R
Do (ou v\ 6 1(poP _pop dw | Fw
Dt w(ax+ay)+p2 (835 oy Oy ax)+”(ax2 Jr83}2 (5
ﬁEPD/Dt:a/at—’_v * u,%%/ﬁmﬂ% 1@‘159}?32@’ 15X 10"
T o, 55 2 TR , % 8 SUNFEHOR 0, B [ T =lal
5 4 T KM I LA ) L 5 i et i S [ T rlal
= I 1] 1 25 A it B 43 BE RS . |5 w, | Fl glﬂxw_— 1 )
Yl |5 AE AR 7R 1% 4 38 T0XT IR i 28 A B 52 I E
KB B Bal o 4 AN B . T RAS sox10L
PO AR B B (0~94 ps) s [T M KIAREIK B BE (94~ g :
328 pus) s I D S S S0 e 40 B B (328 ~ 374 ps) , IV A P P _
Sl b — e N ) S o eyl |
K IE ZR I RK B B IE ] DU L BRSO 0 T T T
— B M DX PN 5 A A i TR DA R ) A thus

AV B B o S i 5 28 1 Kok — oA AT 51 %
TR AR E AN, X R BT 4 Ce) ~ (h) iy 5 28 fk
TR BB W 7 2R, VBB R
245 ST A0 HICUAR Al R AR — B, H 7 3 A 2 A

Bl 5 JCHE X P 4% 328 00 o4 X6F A =2 0 i st 1) ) 725 £
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A study of vorticity characteristics of shock-flame interaction

Zhu Yue-jin""*, Dong Gang®
(1. School of Energy and Power Engineering , Jiangsu University ,
Zhenjiang 212013, Jiangsu, China;
2. Key Laboratory of Transient Physics, Nanjing University of Science and Technology ,
Nanjing 210094, Jiangsu, China)

Abstract: The phenomenon of shock wave interacting with a flame involves a series of complicated
physical and chemical processes, in which the generation and evolution of vorticity play an important
role in controlling flame development. To systematically analyze the vorticity characteristics in the
course of shock-flame interaction, a numerical study of a planar incident shock wave and its reflected
wave interaction with a spherical flame was carried out by using the two-dimensional Navier-Stokes e-
quations coupled with chemical reaction, and the requirement of high-resolution grid was met via the
parallel computation. It is found that the baroclinic term plays a dominant role in the generation of
vorticity within the flame zone, and the compression and dissipation terms restrain the generation of
vorticity in the flame expanding stages. Besides, in the compression stages, the evolution of flame is
mainly affected by the physical —rather than chemical —process.

Key words: mechanics of explosion; vorticity; Navier-Stokes equations; flame; shock wave; baroclin-
ic term
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