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Fig.1 Delta wing geometry
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Fig.4 C-H type space grid
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Fig.2 C-H type surface grid
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Fig.5 C-O type space grid

4 802 944 2- 3
4 5 6
2
Mach = 0. 1615
Re=1.5x10° a =35°
2.1
1 C-H Euler
1
Table 1 Influence of geometry
Cy Cqy C
—-0.3450 0.3899 0.5359
-0.4412 0.4582 0.6499
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Fig.6  O-H type space grid
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Table 2 Influence of far field boundary
Cy C, C
5 0.3736 0.4041 0.5564
10 0.3370 0.3785 0.5195
10 7 5 0.3424 0.3805 0.5225
10 7/ 5 0.3473 0.3824 0.5239
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3
Table 3 Influence of grid topology 5
C C, ¢ Table 5 Influnce of grid distribution
0-H 0.3736 0.4041 0.5564 Cm Ca G
C.H 0.3198 0.3588 0.4926 0.3198 0.3588 0.4926
c-0 0.3142 0.3618 0.4939 0.3310 0.3476 0.4837
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Table 4 Influence of surface grids distance
Ay /e Cny Cy C
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9- 10 35° Euler
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10-° 0.3210 0.3591 0.5032
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Grid influence in computing the high-alpha aerodynamics of delta wings

LIU Gang' > ZHOU Zhw> HUANG Yong® CHEN Zuo-bin®
1. Northwestern polytechnical University Xi' an 710072 China
2. China Aerodynamics Research & Development Center Mianyang 621000 China

Abstract Numerical investigation of the flow around delta wing at high-angle-of-attack is presented in this paper un-
der the consideration for characteristics of flow at large incidences and possible difficulties in numerical simulation. Effects
of computational grid on numerical results are discussed in details. Experiences are accumulated for the numerical simulation

of flow past complex configurations at high-alpha.

Key words aircraft high angle of attack aerodynamic forces Euler/Navier-Stokes equations
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Numerical simulations of pre-detonation ignition
of pulse detonation engines

WANG Jian-ping' LIU Yun-feng® LI Ting-wen’
1. College of Environmental Sciences Peking University — Beijing 100871  China
2. Department of Mechanics and Engineering Science ~ Peking University ~ Beijing 100871  China

Abstract Two-dimensional numerical simulations are performed to study pre-detonation ignition of pulse detonation
engines. The effects of the way of installment and the geometry of the pre-detonators on detonation transmission are studied
and discussed. The pre-detonators are installed at the close end of the main detonation tube in two basic ways either in
parallel with or perpendicular to the main detonation tube. The results indicate that the perpendicular arrangement is better
than the parallel one because the reflected shock waves play an important role in detonation transmission. The results also
demonstrate that the diameter ratio of the pre-detonator to the main detonation tube is a very important parameter. The
length of the pre-detonator is much less important than its diameter. For the case of the same mixtures if the diameter is
smaller than the critical diameter detonation transmission cannot be assured by increasing the length of the pre-detonation

tube alone.

Key words pulse detonation engines detonation ignition detonation transmission



