199846 H ffE #H O AR Jun. 1998
#1934 H3 JOURNAL OF PROPULSION TECHNOLOGY Vol. 19 No. 3

5 A OB T U 10 B
o I

(hEEEERE 2R, dEE, 100080) (WIE T KEHTFH A ER N TRER. I, 710072)

B, RAAMREPESEER 78S R E SR, S0 7R s g R - e
B g B P RS T v, 2 BB srEtE, B T AR 2R 0 B Xk 2 o S o i 8k
AR, Huhd TEBERR, ISR #REERRAVIHIIEE T, B3 0 EUE E IE 6 R oR
VRS R RS

F i, A SRIE, AR, IR R i TR,

35 V211.48

NUMERICAL SIMULATION OF TURBULENT
FLOW FIELD SUPERSONIC INLET

Zhao Guiping
(Inst. of Mechanics. Academia Sinica, Beijing. 100080)
Zhou Xinhai
(Dept. of Aeroengine Engineering. Northwestern Polytechnical Univ. . Xi'an, 710072)

Abstract: A numerical analysis method of three-dimensional compressible viscous [low of rectan-
gular supersonic inlet for Hypersonic Ramjet Engine (HRE) was studied. The major characteristics of
this kind of inlet are: ploy-shock wave structure. boundary layer-shock wave interaction. and second
{low existing in the flow field at same time. The method is based on Jameson’s finite volume
scheme. In stead of difference method, an integral scheme is adapted to disperse the viscous terms of
Navier-Stokes equations ensure the conservation of the scheme. Varying coefficient implicit residual
smoothing technique was studied to accelerate convergence. The specilied initial [low field and bound-
ary condition for the supersonic convergence path was discussed.

Subject terms: Supersonic inlet, Finite volume method. Navier-Stokes equation. Shock wave
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Fig. 1 Shock structure
of the inlet
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Fig. 3 Isoentropic Mach number distri-

bution on the nozzle wall

Fig. 4 3D Mach contour (Ma.=35) Fig. 5 3D velocity vector (Ma..=5)

Fig. 6 Velocity vector of symmetry side Fig. 7 Pressure contour of symmetry

in z direction (Ma. =35) side in z direction (Ma_ =5)
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Fig. 8 3D velocity vector (Ma..=3) Fig. 9 Mach contour of symmetry side

in z direction (Ma. =3)
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