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Main Flow Fluctuations Measurements at the NAL 0.2m Suj

Hideo SAWADA, Takashi KOHNO, Tetsuya KUNIMSU
National Aerospace Laboratory

ABSTRACT

In order to analyze causes of large pitot pressure fluctuations at the NAL 0.2m supersonic wind tunnel test section, the
contraction coordinates and total pressure fluctuations were measured at the settling chamber and contraction exits.
Velocity fluctuations were also measured at the contraction exit with a hotwire. The coordinates were verified in the
tolerance of 1/250 maximum diameter. Total pressure fluctuations along horizontal lines perpendicular to the tunnel
centerline showed uniform at the both exits. They also decrease with the test section Mach number increment although
the fluctuations increase rapidly at the test section. The large fluctuations observed at the Mach numbers not less than 2
grow somewhere downstream the contraction although the causes could originate upstream much more. On the contrary,
pressure fluctuations increment was small at the low Mach numbers not large than 1.8. If the fluctuations are enough
less at the chamber, it could be less than 0.1% at test section in its rms value ratio to pitot pressure even if the boundary
layers on the test section walls are turbulent.
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PO fluctuations at settling chamber exit
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