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Table 1 Parameter of the shock tunnel
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Fig.1 Sketch of the JF10 high enthalpy shock tunnel
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Fig.2 Reservoir and Pitot pressure histories
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Fig.3 Sketch of the test model and probes distribution
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Fig.4 Test curve of reservoir pressure and probe signal
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Fig.5 Test curve of NO concentration
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The effective test time measurement research for the high enthalpy shock tunnel

Wang Qiu, Zhao Wei, Yu Xi-long, Jiang Zong-lin

( Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China)

Abstract: The high enthalpy shock tunnel, which can provide the high temperature gas conditions for hypersonic flight, is an

effective ground facility for the research of reentry problems. It also has the ability of studying real gas effect. However, the effective

test time of a high enthalpy shock tunnel is short, in the order of milliseconds. In such a short time, the experimental test curve is

mixed with starting shock wave and driver gas contamination signals, which makes it difficult to identify the effective signal part.

Then the reliability and accuracy of the experiment result will be affected. Therefore, determination of the effective time for a high

enthalpy shock tunnel is necessary. This paper is based on the JF-10 high enthalpy shock tunnel in the Institute of Mechanics. The

hypersonic test flow condition with the stagnation enthalpy of 16MJ/kg and stagnation temperature of 7700K is achieved using the

forward detonation method. The experiments of pressure measurement, electrostatic probe, non-contact optical measurement and heat

flux measurement are conducted. The nozzle starting time and effective test time is then studied through them. Results show that,

under above test condition, the nozzle starting time of the JF-10 high enthalpy shock tunnel is about 1.3ms and effective test time is

about 1.5ms.
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