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Aerodynamic Measurement over a Protuberance in Hypersonic Flows

Hyoung Jin Lee*, Bok Jik Lee**, In-Seuck Jeung***, Seong-Lyong Kim****

Using Coaxial Thermocouple and TSP

ABSTRACT

Experiments were conducted to measure the heat flux and temperature over a
protuberance, using an impulse hypersonic shock tunnel-coaxial thermocouples and a
blowdown hypersonic wind tunnel-temperature sensitive paints(TSP). Experimental data
were compared with the heat flux data using a blowdown hypersonic wind
tunnel-heat flux gauges and it was confirmed data sets agreed well. The measured
heat flux is large when the height of the protuberance is large. Also, the heat flux
measurements at the upper positions are larger than at the lower positions. For high
protuberances, a severe jump in the heat flux is observed, from about 0.6~0.7 of the
height of the protuberances. However, when the protuberance is sufficiently short, a
rise in the heat flux is rarely observed as the protuberance is submerged totally under
the separation region.
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Fig. 1. Hypersonic shock tunnel of SNU
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Table 1. Experimental conditions of
hypersonic shock tunnel
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Table 2. Dimensions of test model
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Fig. 5. Stagnation pressure in the shock
tunnel and temperature rise in front
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position:15 mm, H3)
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