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Mechanism of affect on stall margin of circumferential

grooves with variable pre-swirl angle
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Aero-thermodynamics, School of Energy and Power Engineering,
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Abstract: Numerical simulations were performed for Rotor 67 to analyze the mechanism
of the stall margin (SM) improvement of circumferential grooves (CG) casing treatment,
and the matching between CG and pre-swirl angle. Results showed that stall in Rotor67 was
mainly attributable to the low velocity region arisen by the inference of tip leakage flow and
shock wave. The mechanism of SM improvement was that the flow from the pressure side of
adjacent blade caused a vortex counter-rotating to the leakage vortex (LLV), which inhibited
the development of LV. The most important groove(s) changed while the distribution of
static pressure changed because of the varying mass flow or pre-swirl angle. A design meth-

od was presented depending on the research results.
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Table 6 Parameters of Rotor 67 with different grooves
at +2° of pre-swirl angle (compared with solid

wall casing and +2° of pre-swirl angle)
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Table 7 Parameters of Rotor 67 with different grooves
at —2° of pre-swirl angle (compared with solid

wall casing and —2° of pre-swirl angle)

W R R AR L

LRI

s WEOHE o R DREAKE RO
Ap/ % s AM, /% Ap/ %% s AM, /%
1-5 —0.34 1.72 15.42 1-5 —0.43 1.733 12. 54
1-4 —0.17 1. 709 12.23 1-4 —0.16 1.726 11. 16
2-5 —0.21 1.71 12. 29 2-5 —0.23 1.729 11.53
1-3 —0.14 1.703 11. 33 1-3 —0.07 1.723 10. 46
2-4 —0.17 1.702 10. 86 2-4 —0.09 1.723 9.95
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