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Parametric Analysis of Hypersonic Inward Turning Inlet
with Water-Drop Like Shape Intake
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Abstract; The hypersonic inward turning inlet with water-drop like shape to circular shape transition is
designed with the technology of streamline tracing and gradual change section, based on the axisymmet-
ric basic flow field with controllable Mach number distribution law. The effects of transverse position d,
the lengthway position & and the inlet curve parameter a are analyzed. The inlet with rectangular to cir-
cular shape transition is designed under the same condition and compared with the water-drop like shape
to circular shape transition inlet. The results show that the studie parametersd have great effect on the
overall performance of the water-drop like shape to circular shape transition inlet at the design point, and
the overall performances of the inlet is obviously better than that with the rectangular to circular shape transition
inward turning inlet in conditions of the same capture area and internal contraction ratio.
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Tab.1 General performance parameters of inlets at design point

» LR EA] H 0
LT

% 4 b/ po o p/ bo Ma D
Cl 0.917 0. 757 23.57 3.15 0.558 24,37 2.82 0.322

Recl 0.900  0.717 23.42

Rec2 0.898  0.682  27.52

.05 0.555  26.30 2.73 0.429

2.93 0.519  29.88 2.62 0. 390
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Tab.2 General performance parameters of inlets at translation point

- I S A T e ey}
LAY

4 o P/ bo c b/ bo Ma D
C1 0.712 0.837 15.13 .99 0.720 17.19 1.79 0. 254

Recl 0.711  0.817 16. 00

Rec2 0.696  0.787 18. 96

.93 0.695 18. 45 1.72 0.258

.79 0.670  21.90 1. 59 0.261
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