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Abstract: With pressure gradient on the wall of the inlet’s basic flow field increasing at the front part then decreasing
at the rear part, using streamline tracing and varying section techologies, a hypersonic inward turning inlet with
rectangular to circular shape transition integrated into 4° wedge forebody, is designed and investigated with numerical
simulation and experimental method. The flow field structure and performance of the inlet are primarily obtained. The
simulation results of design points and take-over speeds indicate that this inlet can operate normally over the Mach
number range of 4-6 and has good performance with 4° angle of attack. The inlet model is tested in a hypersonic wind
tunnel at Mach number 6 with 4° angle of attack. And the experimental results indicate that the scaled inlet model’s
total pressure recovery is 0.45. It can generate a compression ratio of 41.2 and withstand a back pressure ratio of 200
relative to tunnel static pressure.

Keywords: hypersonic inlets basic flowfield law of pressure rise numerical analysis wind tunnel test
Received 2010-09-08;

Fund:

H% Ask R4 (90916029)

Corresponding Authors: Tel.: 025-84892201-2100 E-mail: zkype@nuaa.edu.cn  Email: zkype@nuaa.edu.cn

About author: 1% (1985- ) Y5 W LHFR/E. FEGFR I NRAE8I 1%, E-mail: nanxj12@163.comik2ii5(1943-) 9,1,
Pz, W S, RS NGRS )% . Tel: 025-84892201-2100 E-mail: zkype@nuaa.edu.cn 4:456(1977-) 9,1+,
BB A 0. BT M NSRS )% . E-maiil: j_zg77@yahoo.com.cnfhif (1980- ) Y3, {8, YRl A 300, AT
TSRS f1% . E-mail: hypersun@mail.njust.edu.cn

FIHAC:

1) 7, GRAETC, SO, FMB. FELEE B ke 5 i e ol Bl SR AT 7E [9]. i o# i, 2011, 32(6): 988-996.

Service

b AUASSCHERR A I K
b OIMANFRIATh4E

L INGIDRR=82:E

F Email Alert

F RSS

e AR

NAN Xiangjun, ZHANG Kunyuan, JIN Zhiguang, SUN Bo. Numerical and Experimental Investigation of Hypersonic Inward Turning Inlets with Rectangular to

Circular Shape Transition[J]. Acta Aeronautica et Astronautica Sinica, 2011, 32(6): 988-996.



Copyright 2010 by fi=* 24k



