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Influence of the injecting position of self recirculation

casing treatment on compressor performance
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Abstract: A numerical investigation was carried out on the transonic axial-flow com-
pressor Rotor 67 to clarify the stall mechanism and the influence of self recirculation casing
treatment (with three injection positions) on its performance. The result showed that low-
speed region in the tip leakage vortex played a major role in stall. Casing treatments with
three different injection positions improved the aerodynamic stability of compressor, and
those with forward injector gives less improvement (2. 72%) on stall margin than those with
center (13.43%) and backward (9.47%) injectors. Casing treatment with center or back-
ward injector performed better in suppressing the tip leakage flow, thus reducing the sprea-
ding of low energy fluid. Additionally, the backward injector showed no effect in accelera-
ting the blockage around pressure side leading edge and suppressing the low energy leakage,

so the ability of improving flow-filed of backward injector was lower than that of center injector.
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Table 1 Design parameters of Rotor 67

Parameter Value
Blade number 22
Rotating speed/ (r/min) 16043
Mass flow/(kg/s) 33.25
Total pressure ratio 1. 63
Tip clearance/cm 0.1016
Ricm &nlet Station | Station 2 Outlet
Shroud
L
Hub
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1 Rotor 67 [YSC56 & & M i35 55
Fig.1 Experimental measuring position and

compute field of Rotor 67
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Table 2 Basic geometry parameters of self recirculation configuration

CT A CT B CT C
Item
D 0/rad D 0/ rad D 0/ rad
Injecting part D; =0. 208 0.143 D; =0. 208 0.143 D; =0. 208 0.143
Bridge D, =2.068 0.143 D,=1.688 0.143 D,=1. 408 0.143
Bleeding part D;=0.392 0. 143 D;=0.392 0. 143 D;=0. 392 0.143
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Fig. 2 Configuration of CT B casing treatment
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Fig.5 Relative Mach number contour in the rotor passage
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