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Fig. 1 Sketch of wave diagram for JF-16
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Fig. 3 Transient wave structure in acceleration tube
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Table 1 Key flow parameters in shock and acceleration

tubes (real gas effect and ideal gas condition)

Flow parameter Real gas Ideal gas
b2/ b1 238.79 225
T,/ T 19. 55 38.5
o/on 10. 1 5.85
pe/ b1 965. 1 895
Ts/ T 31.1 150. 1
s/ p1 14.8 5.96
ps/MPa 0.013

2 T;/K 2 665

Front structure of primary shock wave in shock

us/(m e s 1) 8 850

tube
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, ® Flow field parameter Value
1) , u/(km e« s™1) 8. 955
, , T/K 2 871
O R Ma 7.9
y s p/MPa 0.014
s o/ (kg » m ™) 0.015
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Fig.5 Mach number distribution for whole flow field of
conical nozzle
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4 Table 3 Key flow parameters at nozzle entrance and exit
Fig.4 Mach number contours for flow field of conical Nozzle w/(km s 1) T/K Ma
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Entrance 8. 955 2 871 7.9
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Fig. 6 Radial flow field parameter distributions at nozzle exit
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Flow field analysis of J&=16 expansion tube and its upgrade

ZHOU Kai, YUAN Chaokai, HU Zongmin™ , JIANG Zonglin

State Key Laboratory of High-temperature Gas Dynamics , Institute of Mechanics , CAS, Beijing 100190, China

Abstract: An expansion tube/tunnel is a ground-based test facility to generate hypervelocity test flow for the study of reentry

physics. A detonation-driven expansion tube (JF-16) has been built at State Key Laboratory of High-temperature Gas Dy-

namics to generate relatively steady and clean test flow with high enthalpy. Numerical simulation is presented as an indirect

approach to diagnose the key flow field features of JF-16. It indicates that real gas effect can enhance the compression capa-

bility of the shock wave and influence its structure. What is more, the temperature and chemical composition of the test flow

in acceleration tube differ from the real flight condition. As a result, to upgrade the JF-16 facility, a conical nozzle has been

designed at the end of acceleration tube. The main purpose of the nozzle is to adjust the temperature of the test flow by utili-

zing steady expansion process and improve its quality. Meanwhile the available test core size can be increased to accommo-

date large-scale models. Numerical simulation results show that 8° is the optimum angle of nozzle and the test core size can

be expanded to 140 mm.
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