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Uncertainty Evaluation of Hypersonic Aerodynamic Heating
in Tunnel to Tunnel Tests Using Flat Plate with a Compression Ramp

by

Koichi HOZUMI*, Tadao KOYAMA*

ABSTRACT

To evaluate the data uncertainty attributed to hypersonic heat transfer measurement technique, cooperative heat flux
measurement tests on the flat plates with compression ramps using infra red (IR) cameras are conducted in the NAL
1.27m and ONERA/S4MA hypersonic wind tunnel at Mach number 10. Efforts to examine the main factors affecting
data accuracy in IR thermography tests and to evaluate and minimize IR heat flux data uncertainty during the
cooperative test campaign were described. The final tunnel-to-tunnel comparison results and comparisons of the heat
flux with the flux obtained from other sensors showed that the test data are high quality of within 3 to 5%
uncertainty. This result shows the adequacy of tunnel flow qualities and testing techniques in both tunnels. Examination
study in the present cooperation for the initial discrepancy between experimental and computational results showed the
importance of understanding of flow phenomena or appropriate modeling of the physics, i.e., importance of interaction
between computational and experimental fluid dynamics in CFD code validation study.
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