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Influence of the Circumferential Inclination of Receiver Holes on
the Flow Characteristics of the Pre-Swirl Rotor-Stator Cavity

HOU Weitao, WANG Xinjun, LI Yandong

(Shaanxi Engineering Laboratory of Turbomachinery and Power Equipment, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: The pre-swirl rotor-stator cavity is an important flow unit in the gas turbine blade air
supply system. In order to study the flow characteristics of the gas turbine pre-swirl rotor-stator
cavity, a pre-swirl rotor-stator cavity calculation model was established. Using three kinds of pre-
swirl ratios (8,=0.48, 0. 94 and 1. 41), three nozzle radial positions (r,/r,=0.8, 0.9 and 1. 0),
and six kinds of circumferential inclination angles of receiver hole (¢=70°, 90°, 100°, 110°, 120°
and 135°), the he influences of the circumferential inclination angle of the receiver hole on the
flow field distribution and the adiabatic pre-swirl efficiency as well as the discharge coefficient of
the receiver hole were analyzed. The results show that when the radial position of the nozzle r,/r,
was 0. 8, the larger the circumferential inclination angle of the receiver hole was, the larger the
discharge coefficient of the receiver hole would be, and the effect was more obvious under large
pre-swirl ratio, but the effect on the adiabatic pre-swirl efficiency was small. When the pre-swirl
ratio was constant, there was an optimal receiver hole circumferential inclination at the radial
position of each nozzle, so that the adiabatic pre-swirl efficiency and the discharge coefficient of
the receiver hole were maximized. When the cold air flowed through the receiver hole, the flow
loss was minimized and the temperature drop reached its maximum.
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