SPACECRAFT ENVIRONMENT ENGINEERING
« REIREEOHTI

F RSB B R R SRR ERIATFE RO ERI = M
1 B A i et B

Effect of mainstream Mach number on cooling flow field characteristics and cooling efficiency

of supersonic air film
FU Qiang, LEI Longqing, CHEN Wei, YANG Yanjing, XIANG Shuhong

TELR IR BE View online: https:/doi.org/10.12126/see.2023121

FRTT BRI A SRR

Articles you may be interested in

sirAR RS 2 R 5 2 I P R B0 S A A BB

Numerical study of the interactions between lattice array structure and mainstream hypersonic film cooling

IR AL TRE. 2021, 38(2): 115-121  https://doi.org/10.12126/see.2021.02.001

AUBEALIE RO v P A e X4 3 UV AR B 52

Influence of the shape of the film hole on the film cooling under impinging stream for hypersonic vehicles

Fil T 28R HE T RE. 2020, 37(4): 342-347  https:/doi.org/10.12126/see.2020.04.005
T TR EN ST BT E AR B 5T

Numerical simulation of jet thermal protection based on active film cooling

MU RARIREE T L. 2019, 36(5): 428-433  https://doi.org/10.12126/see.2019.05.004
IHRRE A o AT 255 5 AR P R e e

Propagation characteristics of terahertz wave in plasma sheath of high—speed aircraft

AR AR IREE TRL. 2020, 37(5): 421-427  https://doi.org/10.12126/see.2020.05.001
KA AL 37 B s ke 0 LS

Simulation of characteristics of gas leakage flow field and sound field of space station in orbit

WURARIREE T L. 2022, 39(4): 340-345  https://doi.org/10.12126/see.2022.04.002
R AR B P 38 XU 9 IR EE 3 S R 5 B4

The characteristics of fire temperature and flow field for different ventilation angles in manned spacecraft’ s sealed cabin

Fil 28R EE TR, 2020, 37(1): 31-36  https://doi.org/10.12126/see.2020.01.005


https://www.seejournal.cn/article/doi/10.12126/see.2023121
https://www.seejournal.cn/article/doi/10.12126/see.2021.02.001
https://www.seejournal.cn/article/doi/10.12126/see.2020.04.005
https://www.seejournal.cn/article/doi/10.12126/see.2019.05.004
https://www.seejournal.cn/article/doi/10.12126/see.2020.05.001
https://www.seejournal.cn/article/doi/10.12126/see.2022.04.002
https://www.seejournal.cn/article/doi/10.12126/see.2020.01.005

%41 B 3 W ML R #% 3 ¥ T & Vol. 41, No. 3

2024 4E 6 SPACECRAFT ENVIRONMENT ENGINEERING 301
https://www.seejournal.cn E-mail: htqhjgc@126.com Tel: (010)68116407, 68116408, 68116544
FTROFBHNBRRESELANRIAFHER

1 /)IL — ﬁ& : E I] L :

R AN R A

i+, BAE, AT, i, ante’
(1. DY)IRY: =REES TR, RE 610065; 2. b5 T EMEE TIEF I, L5 100094)

WE: FRTERIEXGABELNESRERKAITERAG I FHRA, HELEANRRLE LA
2RI G MAFAEVA B ST AR A 094 A A ALIE, R 45T R4 RANS #M85 A 7%, AR T
TR LALLM T ARSI A Fole BAFM, SREY, TRABFRLMHT, A4 R MLFE
JAAEAFANEA 2030 L s Dok, B E TR DMIAE R, BUKREN K, MURSF AL ES Rt
Tt B ASEAFILF SRR, AT ARSI RGMEER, BAKT A4 RE RS B RALHK.
B, EIABEREANTAEAINEZHARTIE. 5 I K, AR EA KR E TR MHE4Y
WRMIRG.

FHER: AUEA;, BEREM, Uk BRI AR

hESES: TJO1; V231.1 YRS : A NEHS: 1673-1379(2024)03-0301-10

DOI: 10.12126/see.2023121

Effect of mainstream Mach number on cooling flow field characteristics and
cooling efficiency of supersonic air film
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Abstract: With a view on the application of air film cooling in the form of discrete holes in hypersonic
vehicle thermal protection, and in order to further understand the structural characteristics of supersonic air film
cooling flow field and the coupling mechanism of shock waves on air film cooling, a 3D compressible RANS
numerical simulation method was used to investigate the flow and heat transfer characteristics of air film cooling
under different mainstream Mach numbers. The results show that, under mainstream supersonic conditions, the
obstruction effect of the cooling jet causes shock waves to appear upstream of air film cooling holes, and the
intensity of shock waves increases with the increase of mainstream Mach numbers. The shock wave induces the
mainstream to deflect along the spanwise direction and move away from the central region of the air film cooling
hole. Thus, the interaction between the mainstream and the cooling jet is weakened, and the mixing and
dissipating strength of the cooling jet in the spanwise direction is reduced. Therefore, the coverage effect is better
and the distance is longer for the air film cooling under supersonic mainstream conditions. In addition, the overall
air film cooling efficiency increases with the increase of the mainstream Mach numbers.
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Fig. 1 Numerical geometric model of air film cooling
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