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Observation of crossflow traveling mode in 3-D boundary layer on a yawed

cylinder in Mach 2 flow
by
Kosuke Takada and Shyohei Takagi and Yutaka Hirata and Shyoji Sakaue

ABSTRACT
The present paper deals with instability and transition of 3-D boundary layer developing on a yawed circular cylinder with a sweepback of
60 degrees at Mach 2 in the supersonic wind tunnel of Muroran Institute of Technology. Visualized surface flow presents many striations
regularly aligned almost to inviscid streamline, while hot-wire survey shows time-dependent broad-band disturbances, both of which
originate from the so-called cross-flow instability. It is found that comparison of experiments and stability analyses shows good agreement.

The effect of condensation in the main flow on static pressure on a 5-degree semi-vertex cone model is discussed.
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Fig.1 Schematic of an inviscid streamline over a swept wing"
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Fig.2 Profiles of streamwise and crossflow velocity"
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Fig.3 Muroran L.T. supersonic wind-tunnel

Table 1 Specifications of Muroran I.T. supersonic wind-tunnel
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Fig.4 10-degree conical model
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Fig.6 Hot wire probe set on the swept cylinder model
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Fig.7 Static pressure fluctuations on the 10-deg conical model
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Fig.8 Spectra of static pressure fluctuations corresponding to
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Fig.9 Transmittance of laser beam vs absolute humidity
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Fig.10 Spectra of photo diode and Kulite XCQ-062
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Fig.11 Frequency of static pressure fluctuation due to
condensation vs relative humidity
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Fig.13 Visualized stationary vortex by oil-flow technique

Table 2 A, comparison of experiment with analysis

¢ (deg from attachment line) 50 60

A, (Experiment) 0.92 1.63

A, (Stability Analysis) 0.82 0.96
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Fig.14 Waveforms detected by the hot wire anemometer
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with linear stability analysis
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