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Test of wall pressure during transition of
flow separation modes in nozzle

WANG Yibai, LU Xingyu, LI Bo, LIU Yu
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Abstract; Cold flow testing experiments for wall pressure of a thrust optimized parabolic (TOP)
nozzle were conducted at different nozzle pressure ratios to study the transition process at different
flow separation modes in TOP nozzles, and to ensure the characteristics of the pressure distribution
and the critical pressure ratio of separation mode transition. The wall pressure of different positions
was measured. The result shows that the transition from free shockwave separation to restricted
shockwave separation happens in the nozzle pressure ratio (VPR, ratio of local nozzle pressure to
ambient pressure) range of 17.61~18.49. The asymmetrical pressure distribution phenomenon during
the transition was captured. It was also found that the local wall pressure intensity at downstream of
the restricted separation shock wave was higher than the ambient pressure. Numerical simulation was
conducted with Reynolds Averagéd Navier-Stokes (RANS) method to get more details of the flow

field. The maximum error compared with the measured wall pressure is no more than 5%, which
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proves that the measured pressure distributions is corresponding to different flow separation modes.
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Tab. 1 Key parameters of the TOP nozzle

used in experiments

witsK ' B
BIMBEEZD /mm . 16
WREY T & 25
BB T RIS 42 1, /mm 12
WHEY IKBEA 242 1,y /mm 4
BB A LA 6y /(°) 36
WS 1A 6, /(°) 8

BEE K L/mm 100
ERZETAEER/MPa 5

TARRE R/ (ke/s) 2.32
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Tab. 2 Distribution of pressure sensors
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