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Numerical simulations of curved surface sidewall compression scram;et
inlets with var ied sweep angle and-sidewall compression angle

JIN Zhi~guang,ZHAN G Kur-yuan

(College of -Energy and-Power Engineering,
Nanjing Universty of Aeronautics and Astronautics, Nanjing 210016 , China)

Abstract : Two generic curved-surface sdewall compresson scramjet inlets with varied
sdewall compression angle or with varied sweep angle and sdewall compresson angle were
studied to improve the performance of the conventional plane compresson sidewall compres
soninlet. \The flow field structures and overall performance were studied comparatively at
Much number 4 and 6 by means of numerical smulations, and comparisons were made be-
tween this concept inlet and conventiona inlet. Results indicate the performance of the
curved surfaceinlet isobvioudy superior to the conventional inlet. The sdewall compresson
scramjet inlet with varied sweep angle and compresson angle has the advantages of both
backward and forward sweep sidewall compression inlet, such as: smaller spillage angle at
cowl place, weaker cowl shock waves and more stable boundary layer on the top wall. Nu-
merical smulations also show that , at Much number 6 desgn point , the mass capture ratio
of the new curved surface inlet with varied sweep angle increases by 4 1% than that of the
conventional inlet , and the total pressure recovery coefficient increases by 5 3 %; at Much
number 4 starting point , the mass capture ratio increases by 6. 3%, and the total pressure
recovery coefficient increases by 5. 4 %.
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Fig. 2 Scheme of the sidewall compression scramjet inlet with varied sidewall compression angle (model 2)

curved surface compresson; varied sweep angle;

varied sdewall compresson angle; numerical smulation
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Table 1 Hight conditions ( dynamic pressure head q=64 2kPa)
/km / Pa / MPa ! K / K
Ma=4 19. 78 5736 0. 87 216. 7 910. 1

Ma=6 250 2549 4 02 221 6 1817. 1
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the bottom wall (experimental and CFD results)
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Table 2 Performance comparisons of the three generic scramjet inlets under different incoming Mach number s

Ma=6 Ma=4
1 0. 921 0. 457 2 55 2.7 0 716 0. 646 1 66 19. 3
2 0. 937 0 474 255 30 4 0. 758 0 671 165 20. 9
3 0. 959 0 481 2 58 30 6 0 761 0. 681 1 66 20. 6
4 .
2) +
1)

3) :
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