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Table 1 Test conditions of JF-16

Runs psi/MPa p;/mmHg p;/mmHg Upsw/km *s-1  Usqy /km * s-1

9 1.5 30 0.28 4.88 6.0
11 1.5 30 0.25 4.8 6.9
12 1.5 30 0.25 4.8 7.3
15 1.5 30 0.2 4.9 7.8
16 1.5 30 0.2 4.9 7.6
20 1.5 30 0.1 4.8 7.96
22 1.5 30 0.1 4.8 8.16
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Fig.8 The primary shock front(left) and the main transient wave structure of JF-16
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Table 2. Key flow parameters in the shock tube and acceleration tube(run 22#)

Flow parameters Real-gas Ideal
T,/Ty 19.55 38.5
P2/p1 10.1 5.85
Pe/P7 965.1 895
Te/T 31.1 150.1
Pe/P7 14.8 5.96
Ps 0.13 atm

Ts 2665 K

Vs 8850 m/s

Note: the ideal parameters are based on the Mach number of psw
and ssw, i.e., Mpsw=13.9 and Mssw=27.7, and y=1.4.
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Progress in the Hypervelocity Flow Tests

Hu Zongmin, Jiang Zonglin

( The State Key Laboratory of High-temperature gas Dynamics, Institute of Mechanics, CAS, Beijing 100190, China)

Abstract: Hypervelocity (above 5 km/s) test flow is the essential test environment to study reentry physics of
space vehicles or capsules. To the date, a shock-expansion tube is one of the few qualified test facilities on the
ground. A detonation-driven shock-expansion tube (JF-16) has been built at the State Key Laboratory of High Gas
Dynamics in order to generate relatively steady and clean test gas at high enthalpies. Test flow at velocities above
8 km/s has been successfully generated via JF-16 which is then followed by a series of typical model tests in
recent years. Generally, the test time duration of a shock-expansion tube is extremely shorter as compared to a
reflected-shock tunnel of the same scale which results in difficulties in the flow measurement and diagnostics. The
progress in the CFD-aided flow diagnostics of the JF-16 shock-expansion tube is reviewed in the present paper.
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