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Fig.1 Schematic diagram of the distribution of detonation
wave properties along the detonation tube based on the

Taylor similarity law
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Fig.2 Schematic diagram of the backward detonation-driven

shock tube and wave diagram
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Fig. 3 Incident shock Mach number versus the initial
component of driver gas for tailored conditions in

a detonation-driven shock tube
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Fig.4 Schematic diagram of the variable cross-section shock

tube and wave diagram
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Table 1 Initial operating conditions for shock tunnel

Driver section

Driven section Test section

driver mode composition initial pressure Ha consumption composition initial pressure composition initial prssure
i 2H 4N 2.5 MP 1 1
. detonation 2+09+4No 5 a 8 bottles air 16 kPa. air 50 Pa
high-pressure gas ~ 9.5H2+N» 14.2 MPa 380 bottles

(Note: parameters of the hydrogen bottle, volume, V = 0.04 m3; pressure, P = 12 MPa)
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INVESTIGATING INTO TECHNIQUES FOR EXTENDING THE

TEST-DURATION OF DETONATION-DRIVEN SHOCK TUNNELS Y
Jiang Zonglin? Li Jinping Zhao Wei Liu Yunfeng Yu Hongru
(State Key Laboratory of High-temperature Gas Dynamics, Institute of Mechanics, Chinese Academy of Sciences,
Beijing 100190, China)

Abstract  Ground test is the important and indispensable method for the research and development of
hypersonic vehicle, and the acquisition of the high-enthalpy test flow with long enough test time in the test is
one of the key challenges for the shock tunnel. Based on detonation-driven shock tunnel, several factors that are
of significant influences on the test time are discussed and the corresponding solutions for extending test time
are proposed in this paper, including the tailored condition, the shock starting process in the nozzle and the
interaction of reflected shock and boundary layer, aiming to meet the requirement for the test time of supersonic
combustion experiments. Through the application of the proposed methods, a large detonation-driven shock
tunnel has been successfully developed, which can provide the test time of more than 100 microseconds and are

capable of duplicating the hypersonic flight conditions.

Key words hypersonic flight, backward detonation shock tunnel, long test time, high temperature gas flow
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