5538 % 47 M= N FH Vol. 38 No.7
2023 4F 7 H Journal of Aerospace Power Jul. 2023

X EHS: 1000-8055(2023)07-1762-11 doi: 10.13224/j.cnki.jasp.20210302

= S HR R B S EUK - B T

e, EakEE, 0 ORE MR#EL B k% B R A2 wm?
(1. K2R R TSR, P94 710061 ;
2. P ERE K ST R ARG BE a5 [ S S %, B AT 100076)

i B SRR RS v B ok Al ith 28 T 1 I TR ve I b AOT- AR - T R I B 5 4 5 AR B R
o HEREY . WG S E AN, VAL 5 S AT G R RS, KIRTE BRIV Vo VIS - TR
ReAR & Bt 5 BRGNS R0, L R IV Bk ok T
S T X HGR . F ) w] BB AR T IRV 20 -8 T4 o 330 -0 T D 5 S U A A T3, B TR
WEEE NI REAR o [WIE, @7 7 6T 0 ST 5% A 00 55 S ok 50T 2 I Dk U8k T 2 R ) S o D, o ) 4 R 42
BRI, R BT i R AT S RO TR OC R L TR K T S A R, BE S e T b AR
RATRERAA T RS INE R SR A S g

x B O Bk T WhEi; SEPIREL; B THREAR)

FESES: V211.74'5 MHAFRRS: A

Shock-shock interactions of high mach leading edge
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Abstract: Validated numerical approach and shock polar diagrams method were employed to
investigate the flow structure and aerodynamic heating environment around high-mach flat- sweepback
leading edge. The results demonstrated that with the increase of sweepback, the flat angle shock and
leading edge shock crossed, and then IV, V, VI shock-shock interactions were formed in turn. In general,
the local pressure and heat flux increment caused by shock-shock interaction decreased with the increase
of leading edge, but heat flux and pressure of interference zone under the transition IV shock-shock
interaction might be lower than that under the typical V shock-shock interaction. Moreover, it was found
that the induced heat flux increased with the increase of attack angle, and decreased with the increase of
Reynolds number. Also, a convenient discriminant method for high-Mach leading edge shock-shock
interaction was provided based on critical deflection angle analysis. The discriminant results were
validated against numerical results. The shock-shock interaction relation, interaction location and
interference type graph for high-Mach leading edge was presented. The findings could benefit not only

high-Mach aircraft integrated design, but also acrodynamic configuration optimization.
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