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Transonic cascade pressure—field measurement based on PSP technique
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Abstract: In order to measure transonic cascade surface pressure field, Binary FIB pressure sensitive paint

of ISSI company USA was chosen, optical system and CCD camera were configured to calibrate pressure

sensitive paint. Test data of suction surface and pressure surface had been obtained under several attack an-

gles and Mach numbers. Pressure contours illustrated that optical arrangement can obtain better result in

side direction. Test results indicated that the peak value was near inlet edge of suction surface in the 0° at-

tack angle. The air stream near the inlet edge of suction surface completed acceleration and static pressure

fall within a very short distance, and then the stream velocity decreased along the chord direction. The air

stream near the inlet edge of pressure surface completed speed—down and static pressure increase within a

very short distance. Cascade passage appeared shock wave in 0.8 Mach. The static pressure in suction sur-

face and pressure surface decreased as Mach number increased.

Key words: compressor; pressure sensitive paint;transonic cascade ; pressure measurement;

shock wave ;optical arrangement
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Fig.1 Diagrammatic sketch of experimental area
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Fig.2 The photo of test cascade
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Table 1 Binary FIB PSP performance parameters

JE 1 RAUE /(%o/kPa) 0.7
JE 1396 il /kPa 5~200
i R (%1°C) 0.05
TR L Fl/°C 0~50
W] 137 I [1] /ms 300
WA P K nm 380 ~ 420
KRG A /mm 500 ~ 720
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Fig.3 Binary FIB PSP curve of spectrum
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Fig.4 The first arrangement of PSP optical path
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Fig.5 CCD view of optical path arrangement
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Fig.6 The second arrangement of PSP optical path
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Fig.8 Pressure field changes of suction surface with Mach

number at 0° attack angle
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Fig.9 Pressure field changes of suction surface with Mach

number at 8° attack angle
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Fig.10 Pressure field changes of pressure surface with inlet
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Fig.11 Pressure field changes of suction surface with inlet Mach
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