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Test flow evaluation in shock wind tunnel and Development of heat flux sensor

Takayanagi, Hiroki
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In order to evaluate radiation intensity spectrum from shock layer in s
hock wind tunnel test flow,
radiation analysis code, SPRADIAN 2, was updated to simulate the atomic lines of metallic species. The
number density of metallic impurities are found to be more than two orders of magnitude lower than those
of atomic oxygen and nitrogen. The temperature is approximately estimated at 7500K. The radiative heat
flux is 22.5MW/m2 with the emissivity of unity. In addition, a heat flux sensor with coaxial thermocouple
has been made and tested in hypervelocity expansion tube. Heat flux was estimated as about 5MW/m2 by
temperature increase. Applied velocity region will be improved by protection against noise.
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Initial conditions

Rupture pressure at first diaphragm 10.5 MPa
High pressure tube 10 kPa
Low pressure fube 50 Pa

Flow conditions

Shock velocity (measured) 6.0 km/s
Flow velocity (estimated) 5.3 km's
Pitot pressure (estimated) 710 kPa
Flow temperature (estimated) 1900 K
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