=R IERTF .
FMEIR—HDAT oo

Muroran Institute of Technology Academic Resources Archive

7

W AR TSR T B Rk F v v T Y — U
75

—¥ 3 VDL

S5 jpn

HhRE: EEIRKE

~NFH: 2007-06-06

*F—7— K (Ja):

F—7— K (En): detonation, oblique detonation, wave
engine, RAMAC, pulse detonation engine

1ERkE: SEIR, JRER, #H, B, &R, X8, R, BT
A—=ILT7 KL R:

FlE:

http://hdl.handle.net/10258/117




ZTRALEH515 (2001)85~90

M ARAT R DR T %
DA T N k=Y 3 VORI

v
=
FMOF vy T =2

S OCRER*Y, B BER*T,

.
[=]

=R 2, R R

Studies on Chapman- Jouguet Oblique Detonation Waves
Sustained by Hypersonic Free Projectiles
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Abstract

Five-mm-diameter projectiles, whose speed was beyond the Chapman-Jouguet (C-J) detonation speed,
were fired into mixtures containing stoichiometric hydrogen-oxygen gases plus argon diluents. The
flowfield around the projectile was visualized using a CCD camer4d. We measured the minimum normal
velocity components of detonation waves around the projectiles and the curvature radius of a bow
detonation wave near the projectile tip. From these experimental results we concluded that the steady-state
C-J detonation wave is stabilized around a projectile when the curvature radius of a bow detonation wave
near the projectile is larger than 8.6 times of the detonation cell size (transverse wave spacing).
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Fig.1 Experimental arrangement (top view).
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Fig.2 C-J detonation velocity
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Fig.3 The case of a decoupled reactive
shock wave. Py=0.50 atm, 7,=293.7 K,
Xax=0.33, V,=2.10 km/s,
Vam/Ver=0.299.
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Fig.4 The case of a decoupled reactive shock
with unsteady-state (non stabilized) C-J
detonation wave (Straw-Hat type). P,=0.55 atm,
T5=2919 K, Xx=020, V=259 km/s,
V! Vei=0.443.

wave



SR RER, B

VI'I m

coupled
reactive bow
shock wave

projectile

Fig.5 The case of a coupled reactive shock wave
with. Py=0.80 atm, 73=293.8 K, Xaz=0.50,
V,=2.43 km/s, V,u/V=0.756.
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Fig.6 The case of a steady-state (stabilized) quasi
C-J detonation wave. Py=0.85 atm, 7,=294.7 K,
Xar=0.50, V;=2.23 km/s, V,u/Vc5=0.912.
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Fig.7 The case of a steady-state (stabilized) C-J
detonation wave. Py=0.90 atm, 7,-294.2 K,
Xar=0.50, V;=1.97 km/s, V,/Vc5=0.989.
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Fig.9 dependence of the critical initial pressure
on the detonation cell size.
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