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Keeping and varying hot wire overheat ratio measurement for

turbulence level in transonic and supersonic flow field
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Abstract: A research comparison for keeping and varying hot wire overheat ratio measure-
ment for turbulence level in transonic and supersonic flow field was carried out to satisfy the need
of high precision testing of high speed aircraft and engine in transonic and supersonic wind tunnels.
Three methods including keeping hot wire overheat ratio, varying two hot wire overheat ratios,
and varying eight hot wire overheat ratios, were used for measuring turbulence level at Mach num-
ber of 0.30—4.25 in a 1.2 m blow down transonic and supersonic wind tunnel. The measurement
result showed that, the method of varying eight hot wire overheat ratio was most precise, and
Monte Carlo simulation uncertainty was around 0.001% —0.033% for measuring turbulence level.
Methods of keeping and varying two hot wire overheat ratio realized more fast measurement, bias
of mean turbulence level comparing with varying eight hot-wire overheat ratios was around 9% —
18% at Mach number of 0.40—2.00. The research result was practical for flow turbulence evalua-

tion, aircraft test evaluation and numerical calculation in transonic and supersonic flow fields.
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Table 1 Measured results of eight overheat ratio measurement for the flow fluctuation
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1.50 0.178 0.101 0.843 0.085 0.093 0.962 0.002
2.00 0. 169 0.051 0.455 0.104 0.065 0.965 0.001
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