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Abstract

The heal flux is an essential part of the development of high-speed flight vehicles and re-entry bodies. Till now
the CFD simulation of the heat flux to the surface of a body is a complicated and not-error-free part of the engineering
process of the vehicles constriction.

For the validation process a ground experiment to check applicability of the physical model and mathematical
formulation used in CFD is needed. And for the low enthalpy flow in can be done using a long-time facilities where heat
flux measurement developed for many years and not a problem now, for the high enthalpy flow such measurements a
complicated task. It the report a applicability of different types of heat flux measurements in shock-tube facilities with
10 us — 1 ms work time will be presented.

A shock tube is a standard instrument for the relatively low-cost ground experiment and for chemical kinetics
study. The advantage of the shock tube is a possibility to create large temperatures and flow enthalpies but only for the
short time.

In the report two types of sensors used in loffe institute shock-tube experiments will be presented. The first
type is a thermoelectric heat flux sensor, the sensitive element of the sensor is a thin film of artificially anisotropic
chromium obtained by oblique deposition on a high-resistance silicon substrate. This technology is used in laser systems
to measure the power of laser radiation. And the second one is a heat flux sensor based on anisotropic bismuth
thermoelements or a heterogeneous copper-nickel structure.

It is shown that such types of sensors can be used in a short-type high-enthalpy experiments. The calibration
of the sensors (the volt-watt coefficient) can be recovered using the shock tube experiments with reflected shock waves.

In the report the data on sensors, procedure of the calibration and some experimental data with models of
non-complicated geometry will be presented.
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