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Abstract

Hypersonic aerodynamic heating problem has been investigated for the shock-shock interactions of two hemi-sphere -

cylinder problem for future TSTO space transport systems.

Two hemisphere models with a diameter of 3cm and 6cm

are placed parallel or with the inclined angles and hypersonic wind tunnel tests have been made by NAL Mach 10 HWT.
Severe local peak heating is generated on the small hemisphere nose by strong shock-shock interactions of Type III at the
inclined angle of 15degs. In the parallel setting cases at high angles of attack, Type I and Type II shock interaction
patterns are observed. CFD computations can predict local peak heating accurately in the interaction area and the
structure of shock-shock, shock-boundary layer interaction can be resolved in detail.
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Case No. H(mm) o(deg) To(K) Qrri(Kw/m2) Run NO.

6 20 0 1016.5 129.4 1261

7 20 5 1016.5 129.4 1263

Parallel Case 8 20 10 1022.6 130.6 1264
(H=20mm) 9 20 15 978.0 122.0 1394
10 20 20 933.0 113.4 1393

11 20 30 933.0 113.4 1395

12 20 40 983.0 123.0 1396

13 10 0 986.0 123.6 1260

Paraliel Case 14 10 10 973.0 121.1 1391
(H=10mm) 15 10 20 963.0 119.2 1392
16 10 30 963.0 119.2 1398

17 10 40 983.0 123.0 1397

QrrL: Fay & Riddelle's Theoretical Value of Stagnation Point Heating for 30m

Radius Sphere Nose
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B93. Comparison of Shock Interaction Structures with Shadowgraphs (M,.,=9.58, H=20mm)
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4. Comparisons of Shock Interaction Patterns with Shadowgraphs(M.,=9.58, H=20mm)
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a) a=10° ,M,=9.58

b) @=20° .M,=9.58
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