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Measurement of Heat Transfer Distribution by Infrared Thermography
Technology

Tadao KOYAMA™, Shoichi TSUDA™, Noriaki HIRABAYASHI™, Hideo SEKINE™,
Koichi HOZUMI™ and Minoru WATARI™

ABSTRACT

In the 1.27 m hypersonic wind tunnel, we have developed an infrared (IR) thermography technology to measure
heat transfer distribution on a model using three IR cameras of AGEMA LW900. In order to verify the technology
we conducted two wind tunnel tests: a hemisphere standard model test and a flat plate ramp model test. In the
hemisphere standard model test, we confirmed that the heat transfer at a stagnation on a hemisphere of 0.05m in
radius can be measured within an error of 5 % by comparing the result with the Sagnier estimate. We investigated
the effect of model size on measurement accuracy by testing several sizes of hemisphere and blunt-edge models, and
confirmed that the models of hemisphere radius of more than 0.01 m and the blunt-edge radius of more than 0.005
m can be measured within an error of 10 %. In the flat plate ramp model test, we compared the IR thermography
method with a method of using co-axial thermocouples. The results of the two methods agreed very well. We
analyzed error sources that affect the IR thermography and confirmed that the accuracy within = 10% is retained

except regions of sharp corners.

Keyword: Hypersonic Wind Tunnel, Heat Transfer, Infrared Camera, Model, Hemisphere, Flat Plate
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