Fe2t 2 ke EsE i CASRBARRD) (Fh3E30) Vol. 62 No.2
20234 3 H ACTA SCIENTIARUM NATURALIUM UNIVERSITATIS SUNYATSENI Mar. 2023

DOI:10. 13471/j. cnki. acta. snus. 2022B038

FKX-51A RETEARBENTSE 2 FLagi W i A
JABR, irAR

P KRFREMRFR, T & EI 518107

# OE: RIN=YEN-S LM SST k- Hii AR, A28 X-51A KATERIRBE AT S 21130 [ WER A 7 HEAT T 5
o FFHSCHRSCSAAY , XTBUEAI T Ik I HER PEUEAT T 98 UE . FERLIERE T, XPREIFLAR . FLEE ALY 5K M
T, 3 A ) BRI RSCR UEAT T 8. SRR, AL BUR R E A S S LT, S i U AT
WAL, BEA BRI ATHR AT MR . BEE WEFLY sk A AR BN, BRSO T Tt B miAL
BRI, BEERERAR . BuAh, BSr TR MALIER CE S, LIMEALAE SILIE L —ER, fLEHN,
R AR BB G

KR mlEAE, B 290 WRmE; BT

RESES: val  XEFRER: A XEHS: 2097-0137 (2023) 02 - 0156 - 09

The heat reduction performance at sharp leading edges of

an X-51A-like aircraft with porous counterflowing jet

ZHOU Lang, XU Chunguang
School of Aeronautics and Astronautics, Sun Yat-sen University ,Shenzhen 518107 ,China

Abstract: We carried out numerical simulations of the flow field of the sharp leading edges of an X-
51A-like aircraft using the three-dimensional Navier-Stokes(N-S) equations and the SST k-w turbulence
model after verifying the accuracy of the numerical simulation method by comparing it with the experi-
mental data from the published literature. On this basis, we analyzed the heat reduction mechanism and
effect of the sharp leading edges with the porous counterflowing jet under different jet exit sizes, jet
pitches, and jet expansion angles. The results show that the configuration of the porous counterflowing
jet significantly affects the flow field at the leading edge of the vehicle and proper configurations can ef-
fectively reduce the heat. Increasing the jet pitch reduces the heat flux of the sharp leading edges; en-
larging the jet exit size and jet expansion angle brings similar effects. Moreover, for the same parameter
R,, which is the ratio of jet pitch and exit size, the smaller the exit size of the counterflowing jet, the
more heat reduction.
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