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Modified axisymmetric basic flowfield for hypersonic inward turning inlet

LI Yong-zhou, ZHANG Kun-yuan,LEUO Leiy, WANG Lei

(College of Energy and Power Engineering,
Nanjing University\of Aeronautics and Astronattics, Nanjing 210016, China)

Abstraet: The leading edge shock-wave neat the center body, which is too intensive in
axisymmetric basic¢, flowfield,, was separated into one curved shock and partial isentropic
compression wave using the desigh method of controllable Mach number distribution. With
a structure of four-Shock’waves and four regions, the modified basic flowfield could improve
compression efficiency obviously. The circular intake inward turning inlets for modified bas-
ic flowfield and common basic flowfield of two shock waves and three regions were designed,
and also numerically studied to obtain the flowfield characteristics and general performance.
The results indicate the modified inlet has similar flowfield characteristics for the basic flow-
field. It features high compression ratio and mass flow capture capability for Mach number
of 4.0 t0 7.0, and the pressure ratio and total pressure recovery coefficient are 17. 56 and
0. 540, respectively, at the design point. Besides, the leading shock and converged isen-
tropic compression wave attached the cowl lip in turn while the Mach number of incoming
flow varied from high to low, increasing the mass capture ratio and decreasing the total
pressure loss. Its overall performance is better than common one with 23. 6% higher total
pressure recovery coelflicient at Mach number of 7.0 and 5. 7% higher mass flow coefficient

at Mach number of 4. 0.
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Fig. 3 Mach number distribution and corresponding

gradient distribution of basic flowfield wall
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Fig. 6 Streamlines and corresponding static

pressure distribution of basic flowfield BF-A
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Table 1 Geometry and performance parameters of

BF-A and BF-B at design point

R R L/R o b/ bo Ma.
BF-A 6.1 2.06 4.54 0.851 15.3 3.60
BF-B 6.6 2.15 5.32 0.924 16.8 3.60
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Table 2 Performance parameters of BF-A and BF-B

at relay point

@ 4 p/ o Ma.
BF-A 0. 909 0.952 15.7 2.11
BF-B 0.933 0. 955 21.5 1.93
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Table 3 Flow parameters of different flight conditions

Ma.. H/km p/Pa T/K T /K  ¢/kPa

4.0 17 8850  216. 657 90979 99.1
5.0 21 4729\ 217.58 1305.5  82.8
6.0 25 2549 \221.55 1816.7 64.3
7.0 29 1390 225052 2435.6  47.7
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