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(a) Regular detonation wave front (b) The amplified local AMR of one triple-point

(c) Detonation cell distribution
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Fig. 1 Typical computational results of a regular detonation

2 FHR5WiE

2.1 HEFSBRFRLE

BRI 2 X2 [ i ¥ (BHZE H v, = 0. 20) JUCE 7R R AT AT « =10 BE L L. sk 5 U
SR R AR R B G K S B AR B 2 R R S A T R BRI T 5 O AR A AL R
A5 5 BeAH AR S R0 R I AT S A O R R

Mop=2. 0 BF L kA% % B B i B I S S 4k S AL DR BE BT I, R ) e (R 45 40 B a5 oK e



5% 43 PINIGE R 255« I 8 S 48 o 7% 3 R R 1) B fELASE AL 409

N BEIGAE 6 =2.0~2. 6 W, BT 4R 15 07 AR L O 70 E R 25 M7 A 00 B S T RS DX )R v IR
R 11 SR TR B SR F1 (B p=>60 R T=>6. 2 1Y Ja & i 1R 45 8 Tt o AF S 1 it Rl 8 7
FEI PR T AS T BE R R A ok S H S . B S R T OB 5 A S A i A 1 R A SR 1 R U A R LR
2(h)),

725 B 81 07 B (e=2. 6) I, Sy J5 B b LT A 1) R v A% 1 L O AR R CFR D & A=A (58) Y
(HLIEL 2Ce)~(d)) o RIS AR S5 ) T T A5 4 o 7 R 90 9 8 e o T DA 6 S5 i 25 oy L DAY B2 K ok i 58
) 38 B /N CHLIET 2 ()~ () P 40, X0 (] I 98 5 5 88 5 el ) A% R 8 B2 R IR, ¢ =3, 0 W), B R 48
S IR T b 2 A AR R ) A (LI 2 Ced ~ (D)) o I I R 58 S J8cint i 2 i 5383 T i 114 Jmy 360 8 U v
SR JBE A A LA AR T AR S N AR

B LN SR B B AR S AL 1, Al ] 7 i 2 Ak i 4 A DA 4 2, R $8E A LA — 5 A4 i 1] R ) R 95
iz By I ELRE AR 0 55 JRE AR S 0 I L I 4R R R AR AR A R 2 2= 17, 0 Kb il fE 0 B AT DA SRR UM
A L e e S (T=2. 6, p=30) (WLIET 2(@)) . Bl il o i s i A MR8 108 K, A &) [T Bl ok v 38 8% . 9
AN, R BT A — A S, SRR R b SRS O AR R R A = (R
2(h)) . LTSS R S8 U AR A SR AT . P =B IR SR AR (p=31. 2,
T=2.8) & LA HRAE b it Al 48 OO L DT R AR S5 11 5, — 5 I I 32k 8 A 5 1% 47

(a) t=2.0 (e) t=3.0
10 10

0'.‘. AL N O T EPR 07“‘ PP 1L 1)
5 10 15 20 25 5 10 15 20 25

(b) t=2.4 t=3.1
10F 10 ?ﬂ

|

T IR | () L

(928 =
—
=
)
—
wu|
ol
x
=]

! gl 1l IR R
5 10 15 20 25 25
X X
() t=2.6 (g) t=3.9
o1 ‘ 10 \
f {
> 5F (. > 5 | 'z Hot spot
i ‘ { |
[ f . Lol Ao o1 MR | L 1 . P IANES o | i 1 1
0 5 10 15 20 25 0 5 10 5 20 25
X X
(d) t=2.8 (h) t=4.8
10 ‘ 10 |
a/ A / : )
> 5 -T > 5 ~a”.: >\ Triple point
i | IRILA SN I Y 1 1 0 Tl 1 1 1 \\]\ |
0 5 10 15 20 25 5 10 15 20 25
X X

P 2 A NS5 7 e AR S SRR R

Fig. 2 The process of detonation induced by the collision of diffractive weak shock wave
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Fig. 4 Detonation cell along the tube induced by the square
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Fig. 5 The contour distribution describing the detonation induced by the shock wave collision
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Fig. 6 The contour distribution describing the detonation induced by the shock wave collision
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Numerical investigations on detonation initiation accelerated
by collision of diffracted shock waves”

SUN Xiao-hui, CHEN Zhi-hua, ZHANG Huan-hao

(Science and Technology on Transient Physics Laboratory, Nanjing University of
Science & Technology, Nanjing 210094, Jiangsu, China)

Abstract: Based on the one-step chemical reaction Euler equations, the high resolution hybrid Roe/
HLL scheme and the adaptive mesh refinement (AMR) method were employed to numerically investi-
gate the process of detonation induced by the collision of the diffracted shock waves inside a square
tube with a cube mounted at the axis. And the effects of the tube blockage ratios were discussed on
the detonation formation. Numerical results show that when the weak shock waves pass around the
square obstruct, both the up and down weak shock wave diffractions occur, and they collide with each
other behind the obstruct after a period of expansion, a high pressure and temperature point can be
generated during the collision, which can ignite the combustible gases and accelerate the formation of
detonation. However, with a large blockage ratio, as the shock wave is too weak during the collision,
the detonation cannot be initiated.
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