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n Pressure Fluctuation Measurements in the NAL
0.2-m Supersonic Wind Tunnel

Hideo SawapA™, Takashi KoHno™
and Tetsuya KUNIMASU™

ABSTRACT

The pressure fluctuations were measured along the NAL 0.2m supersonic wind tunnel circuit with a
microphone. Its attenuation is about 20dB between the compressor and the settling chamber. There is no
cause of generating noise strongly up to the settling chamber exit in this tunnel circuit. The settling chamber
pressure fluctuations were measured by the two ways of a microphone and a small pressure transducer.
The two results obtained are almost the same mutually. The ratio of the rms value of the fluctuations to the
total pressure of 75kPa remains under 0.1% at all tested Mach numbers from 1.5 to 2.5. It is possible to
utilize an axial flow compressor for the quiet wind tunnel. Mach number and flow angle distributions
along central 0.12 m long vertical line passing through the test section center were measured with a static
pressure tube and a yaw meter. The change of largest 0.05 in Mach number and the change of largest about
1.0 degree in flow angle are observed. The comparison between the measured and numerical results at
Mach number 2.0 suggests that the boundary layer on the nozzle plate maintains a laminar flow. The
measured rms values of the pitot pressure fluctuations at the test section center show the values more than
0.1% of the Pitot pressure. The rms value becomes larger as the Mach number increases. The increment of
the rms value suggests that some phenomenon of increasing the fluctuations like the eddy Mach wave
radiation has originated during the flow passing the nozzle. Because the power spectrum density curve
remains its shape between the settling chamber and the test section if the phenomenon increasing the
pressure fluctuation does not exist, the rms value of the pressure fluctuation at the settling chamber must
be less than 0.1% of the total pressure unlike 0.2% in order to make the rms value less than 0.1% at the test
section.

Key words: quiet wind tunnel, supersonic wind tunnel noise
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