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'k = 8.5E+ 8T, = 20, Ea = 1.6E+5J,Q = 1.58E + &J.

3.1

0.1m, , 1/4
(
) ( )
1 4 L y L
B=YQU(RTY, 0 =Y E/ (R T f = (D/ Da) 2.
Ts ,Da d Mach Ranki ne- Hugpniot (
) " 1
( ) ,
, 6 =10.2, ,
p 0.32
A=l 0.30
1 s 028
&
i=1/2 £ 026
0.24
022 TR W . | | - . |
0 x 40 45 50 55 60 65 7.0
D
(a (b) Mach
4 Mach
’ I]./2 )\ = 1/2
) [9] '
4(a) ly2 ,  4(b)
, ly2 Mach
, , 10 15



1351

6(a) 6(b)

0.045 I3 ey Y rrr-v
0.020 (777
0 - Ty
’ ’ ’ \('{ - - -
0.040 §
g
= 0.015 S
0.035
0.010
0.005 0.010 0.070 0.075 0.080
x/m X /m
€) (b)
6
5 6 ,
3.2
Watt Shape Wang Jiang ,
[10-11]
,,

© 1994-2009 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



1352

,

8 4
W I m’f‘? l
560 ,‘ ‘ | FaEms :\ | i ; il lﬁu 'l | L
! | RERE | ‘ﬂ AU \P I\ o Il "" ‘l ,‘ ;\'“ |3n il. )
AN ,M AT L b R AL
© \/\/ \! \l \/V\/'\i\;U"‘\/\/"v AU v",f:_\‘,,.\’, AY
1 \‘ 1 1 1
0 002 0.04 rlm 0.06 0.08
9
8 4
9 45° ( )

© 1994-2009 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



1353

0.02m , , )
, r=0.04m ,
r=0.07m , )
3.3
1 5,
Vi =D,W = Wdr, (8)
1 D ,Wd
D Wy f v 0,
4
(90205027) (2005037444)

(1]

(2]
[3]

[ ]

LeeJ HS, Lee B. Cylindrical Imploding Shock Waves[J]. Physics of Fuids,1965,8(12) : 2148
2152.

, , [M]. : , 2000, 90-94.
LeeJ HS. Initiation of gaseous etonation[J]. Ann Rev Phys Chem ,1977,28(3) :75104.



1354

[4]

(5]

[6]

(7]

(8]

(9]

[10]

(11]

Erpenbeck J J. Detonation stability for disturbance of small transverse wavelength[J]. Physics o
Huids,1966,9:1293-1306.

Zaidel R M, Zeldovich Y B. One-dimensional instability and attenuation of detonation[J]. Zh prik
Mekh Tekh Fiz, (English Translation: Wright- Patterson Airforce Base, Dayton, Ohio, FTD-MT-64
66,p85) ,1963(6) :59-65.

Alpert RL, Toong T Y. Periodicity in exothermic hypersonic flows about blunt projectiles[J]. Astro-
naut Acta,1962,17:539-560.

Sun M. Numerical and experimental studies of shock wave interaction with bodies|D]. PhD thesis.
Japan : Tohoku University , 1998.

Li H H. Experimental and numerical study on unsteady complex flow and wave interaction[D]. PhD
thesis. Hefei : University of Science and Technology of China, 2005.

Christiane Helzel , Randall J Leveque, Gerald Warnecke. A modified fractional step method for the
accurate approximation of detonation waves[J]. SIAM J Sci Comput ,2000,22(4) :1489-1510.

Watt S D, Sharpe GJ. Linear and nonlinear dynamics of cylindrically and spherically expanding det-
onation waves[J]. Journal of Fluid Mechanics,2005,522(1) :329-356.

Wang C, Jiang ZL. Numerica simulation of the cellular structure evolution in cylindrically diverging
detonation[A].In: Hannemann Klaus, Seiler Friedrich, Eds. Proceedi ng of 26th Internationa Sym-

posi um on Shock Waves[ C]. Gottingen, Germany : Springer-Verlag,2007.

Numerical Investigation on the Evolution of the
Cylindrical Cellular Detonation
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Abstract : Cylindrical cellular detonation was numerically investigated by solving the two-dimensional
reactive Euler equations with finite volume method on a two-dimensiona self-adaptive unstructured
mesh. The one-step reversible chemical reaction model was used to simplify the control parameters of
chemical reaction. Numerical results demonstrate the evolution of cellular cell splitting of cylindrical
cellular detonation which has been explored by experimenta results. The splitting of cellular struc-
tures shows different features in the near and far field from the initiation zone. The variation of the lo-
cal curvature is a key factor for behaviors of cell splitting of cylindrical cellular detonation in propaga-
tion. Numerical results also show that the splitting of cellular structures is dominated by from the self-
organization of transverse waves which correspond to the development of small disturbances along the

detonation front related to detonation instability.
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