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Table 1. Parameter of high temperature jet flow
and Error effect

Statel 0.605 0.610 1.65
State 2 0.711 0.703 1.14
State 3 0.815 0.827 1.47
T Computation Experiment Error(%)
State 1 750 765 2.00
State 2 1050 1080 2.86
State 3 1300 1340 3.08
Ma; Computation Experiment Error(%)
State 1 2.54 2.52 0.787
State 2 2.53 2.51 0.791
State 3 2.53 2.51 0.791

Pyi(MPa) Computation Experiment Error(%)
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Fig.7 Heat flux only in different jet flow filed
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Table 1. The experimental conditions and the flow status of the main flow and the jet flow field

Main flow Jet flow
Case | Condition M- Re- M; ’ To (K)
Case 1 State 1 6.5 3.27X10’

State 2 2.54 750
Case 2 State 3 2.53 1050
State 4 2.53 1300
State 5 2.54 750
Case 3 State 6 6.5 3.27X 10’ 2.53 1050
State 7 2.53 1300
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The investigation of experimental technique for high temperature gas jet flow

test in impulse wind tunnel

CHEN Xue-Dong"”, WANG Fa-Min, TANG Gui-Ming
( Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China)

Abstract: This is the first report on the experimental result about the aerothermal environment of High
Temperature Jet Flow (HTJF) and its interaction flow. The significance of this experiment is to abstract the
physical mode from the real flight of hypersonic aircraft in order to provide experimental evidence for the thermal
protection requirements. This experiment used the compression corner as the research object to research the
aerothermal environment influenced by the HTJF and the interaction flow by the HTJF combine with the main
flow filed. In this paper, the main flow came from the impulse wind tunnel; the HTJF came from the high enthalpy
gas supply platform, which used the ox-hydrogen burner to drive the Ludwieg Tube. This paper used the pressure
change of the driven section in the impulse wind tunnel to control the producing of the HTJF in order to assure the
synchronous operation of the two parts of flow. This paper will present the research about: 1. To standardize the
thermodynamic state of the HTJF; 2. The experimental research of the compress corner which include three
experimental status: 1)the aerothermal environment in the main flow without the HTJF; 2) the aerothermal
environment in the high temperature jet flow without the main flow; 3) the aerothermal environment in both the
high temperature jet flow and the main flow. It is found from the experiment that the aerothermal environment of
the part of the compress corner has great influenced by the high temperature gas flow. The high temperature gas

jet flow can cause the heat flux peak an order of magnitude than the heat flux peak without it.

Key words: hypersonic; high temperature gas jet; gas supply platform; aerothermal environment
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