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Abstract: To explore the effects of unsteady pulsed jets on aerodynamic performance, separation flow con-
trol and flow field structure of a high speed liner compressor cascades, based on CFX numerical simulation, the
end—wall unsteady pulsed jet of line compressor cascade was studied, and the effects of jet locations, angle and
intensity were analyzed. The results show that the aerodynamic performance of cascade can be significantly im-
proved by corner pulsed jets. With a tiny jet—to—mainstream mass flow ratio of 0.3%, a maximum total pressure
loss coefficient reduction of 25.80% relative to the baseline is obtained. The optimal jet location is slightly down-
stream position of the suction separation line. The optimal values of jet angle , intensity and frequency are a=
20°, C,=110% and F'=0.80, respectively. The pulsed jet has good adaptability and can reduce cascade loss in
the range of incoming flow angle i=—8°~+4°. Pulsed jet can improve the vortex structure in cascade mainly by sup-

pressing and delaying the development of passage vortex and concentrated shedding vortex and reducing their in-
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fluence range.
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Tablel Main geometry parameters of cascade

Parameter Value
Blade height H/mm 50
Chord length b/mm 60
Axial chord length B/mm 55.54
Pitch t/mm 33
Inlet angle 8,/(°) 42
Outlet angle 8,/(°) 0
Inlet Mach number 0.67

Fig.1 Jet control model
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Fig.2 Computational domain grid diagram
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Fig. 3 Boundary layer characteristic curve
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Feedback flow

Outflow
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Fig. 4 Actuator model diagram
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Fig.5 Transient velocity curve of actuator outlet
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Fig. 6 Validation of numerical method
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Fig. 7 Time-averaged total pressure loss coefficient at

outlet with different jet locations
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Fig. 8 Pitch-averaged time-averaged flow parameters of the outlet section are distributed along span for different jet locations
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Fig. 12 Pitch-averaged time-averaged flow parameters of the outlet section are distributed along span for different jet angles
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Fig. 16 Pitch-averaged time-averaged flow parameters of the outlet section are distributed along span for different jet
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