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Abstract: In this study, stator shroud injection in a single-stage transonic axial compressor is proposed. A
parametric study of the effect of stator shroud injection on aerodynamic performances was conducted using the
three-dimensional Reynolds-averaged Navier-Stokes equations. The curvature, length, width, and circumferential
angle of the stator shroud injector and the air injection mass flow rate were selected as the test parameters. The
results of the parametric study show that the aerodynamic performances of the single-stage transonic axial
compressor were improved by stator shroud injection. The aerodynamic performances were the most sensitive to
the injection mass flow rate. Further, the total pressure ratio and adiabatic efficiency were the maximum when
the ratio of circumferential angle was 10%.
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Table 1 Design specifications of NASA stage 37

Design mass flow rate [kg/s] 20.93
Rotational speed [rpm] 17185.7
Total pressure ratio 2.05
Rotor tip clearance [mm)] 0.40
Stator tip clearance [mm] 0.72
Number of rotor (stator) 36 (46)

Table 2 Dimensionless parameters of the reference
stator injector and injection ratio

m;/m, | L/C | RIC | W/C | a/1.826°
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