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Abstract: The high—temperature wind tunnel is an important test equipment for the research of aircraft ther-
mal protection technology. In order to meet the test requirements for generating large—scale, high—temperature
and high—speed airflow at the front of high—temperature wind tunnel, a high—temperature airflow generating de-
vice based on gas—oxygen/kerosene combustion was proposed. The device was ignited by a torch igniter, and the
combustion organization was performed by using a combustion partition plate and several gas—liquid coaxial cen-
trifugal injectors, and a large—scale uniform airflow field was generated by a replaceable profile jet nozzle. The
hot test of the device with the mass flow rate of 30kg/s lasted for one thousand seconds. The test results show that
the device can realize rapid ignition and maintain the generation of large—scale stable airflow field for a long time.
This device has a good application prospect in the field of aircraft thermal protection ground test technology.
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Fig. 1 General structure of the heating device

Table 1 Main design parameters of heating device under rated condition

Mixture ratio Total pressure/MPa Total temperature/K

Total flux/(kg/s) Kerosene flux/(kg/s) Oxygen flux/(kg/s)

2.72 5.00 3657

30.10 8.09 22.01
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Fig.2 Schematic diagram of igniter
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Fig.3 Structure and simulation result of injection unit
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Fig. 4 Filling characteristics of oxygen road
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Fig. 5 Injection disk with combustion partition plate (a

quarter)
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Fig. 6 Temperature distribution in the combustion

chamber of heating device
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Fig. 7 Effects of partition plate on the nozzle exit Mach

number distribution (Left: with partition plate; Right:

without partition plate)
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Fig. 10 Test bench of heating device
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Fig. 11 High temperature supersonic wind tunnel system
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Fig. 12 Test timing principle of the heating device
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Fig. 13 Curve of the key test parameters

Fig. 14 Picture of the generated flow field
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Fig. 15 Heat flux test results of flat piece

Table 2 Main test parameters of heating device under rated

condition
Test

Parameters Target
100s 500s 1000s
Oxygen flux/(kg/s) 22.0 21.8 21.7 21.7
Kerosene flux/(kg/s) 8.09 7.94 8.00 8.08
Chamber pressure/MPa 5.00 5.23 5.28 5.31
Mixture ratio 0.80 0.81 0.80 0.79

Theoretical temperture/K 3657 3659 3657 3654
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