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Measurements of Unsteady Aerodynamic
Heating at Stagnation Region

Shigeaki NOMURA

Presented in this report is a method of measuring heat transfer to a body which suffers
unsteady aerodynamic heating as well as surface reaction at the stagnation region. The me-
thod consists of finite difference analysis of one-dimensional heat conduction in a body with
physical properties dependent on temperature.

Experiments were conducted in an arc-heated high-enthalpy wind tunnel and in a radiation
heating apparatus, using slender rod models made of fine-grained graphite for spectroscopic
use.

The heat transfer rates related to the surface temperature were obtained continuously for
the case of steady radiation heating and unsteady aerodynamic heating caused by changes of
stagnation enthalpy, surface temperature, and combustion rate.

The experimental results show that this method is valid for such applications and that
the accuracy of surface temperature measurement is better than that of heat transfer rate
measurenent ; this, however, is expected to be improved at increased heat transfer rates.

As for the surface combustion, the results were in good agreement with Scala’s theory in
the diffusion controlled combustion region, but the agreement was only qualitative in the rate
controlled region.

The temperature dependency of physical properties of materials is also discussed.
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