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ABSTRACT

Thermal protection materials (TPMs) are very crucial for the survival of any re-entry space
vehicles. One of the systems used for rigorous validation of TPMs is an enhanced Huel type
segmented arc-heated plasma wind tunnel. A 0.4 MW class arc-heated plasma wind tunnel has
been constructed at Chonbuk National University which is capable of producing high enthalpy
supersonic flow. In this paper we have studied the characteristics of plasma flow according to

power and mass flow parameters.
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Fig. 1 Measured 0.4 MW class DC arc-heated plasma
wind tunnel system.
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P2 g 12 g g Table 2. Arc heater air flow rate.
; §_ L qu Constrictor 2 %
E’» > i i 3 P Torch Reactor Air
1 i i ower Pressure Pressure Flow rate
04 MW | 4bar | 240 mbar 16 g/s
02 MW 2 bar 100 mbar 8 g/s
01MW | Tbar | 60 mbar 4 g/s
Table 3. Nozzle Dimensions.
Throat diameter Exit diameter
Mach 2 10.6 mm 16 mm
Mach 3 10.6 mm 34 mm
HE Are AA 3719 5% AEE FASH. O
BEO F7] 5% F=I SFAold A
A2=EZE F(constrictor)ol] FASE FFHT
ANF F71e FTFHHFE Table 201 HAH Q)
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Fig. 3 Picture of torch system.
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Fig. 5 |-V plot of segmented arc heated plasma
during the ignition process.
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Fig. 6 Efficiency of 0.4 MW torch system with time.
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