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NUM ERICAL SM ULATION OF TURBUL ENT
HOW FIELD SUPERSONIC INL ET
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(Inst.of M echanics, A cadem ia Sinica, Beijing, 100080)
Zhou X inhai
(D ept. of A eroengine Engineering, Northw estern Polytechnical U niv., Xi'an, 710072)

Abstract: A numerical analysismethod of three-dimensional compressible visoousflow of rectan-
gular supernic inlet for Hypersonic Ram jet Engine (HRE) w as studied- Themajor characteristicsof
this kind of inlet are ploy-shock w ave structure, boundary layer-shock w ave interaction, and second
flow existing in the flow field at ssme tme. The method is based on Janeon’s finite volume
<hame. In stead of differencemethod, an integral scheme isadagpted to digperse the visous tem s of
N avier-Stokes equations ensure the conservation of the scheame.V arying coefficient implicit residual
snoothing techniquew as studied to accelerate convergence. T he Pecified initial flow field and bound-
ary ocondition for the superonic convergence path w as discussed.
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Fig- 2 Calculatemesh of nlet

(5]

M aw=5 M aw= 3) z



3
4 7 Ma-=5 y 4 1
. B 0.9 O Test
f ) -g : __/\ TTNS solution
5 E 0.8 \.\ est
. 6 z : s \
; 7 z 2 06 \'A
£ 05 | 2
’ ’ £ 04 l
L L L 0’3 { 1
’ 0.2
8, 9 M aw= 3 , 8 0 02 04 06 08 10
' ! Fig-3 IentropicM ach number distr i-
x ) ’ bution on thenozzle wall
9

Fig-4 3 Mach contour (M a~= 5) Fig-5 2D velocity vector (M a»= 5)

Fig-6 Velocity vector of symmetry side Fig- 7 Presure contour of smmetry
n z direction M a»= 5) side n z direction M a~= 5)
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Fig-8 2D velocity vector (M a»= 3) Fig-9 Mach contour of smmetry side
n z direction M a== 3)
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