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Study on Flow Control Characteristics of Turbine Blade Tip
Groove Coupled Lateral Jet

YIN Haidong, LIU Hao, QI Qiangang, HUANG Diangui
(School of Energy and Power Engineering, University of Shanghai for Science and Technology,
Shanghai, China, Post Code: 200093 )

Abstract; The tip clearance of the turbine blade leads to the leakage of the working fluid, which increa-
ses the flow loss of the cascade. In order to reduce the flow loss of the cascade and improve the efficiency
of the turbine, this paper takes the 1. 5-stage Lisa turbine as the research object, and explores the flow
characteristics of the coupled jet structure of the rotor blade tip groove by means of numerical simulation.
The control mechanism of the tip groove coupled with jet structure on the leakage flow and its influence on
the turbine efficiency are analyzed. A turbine rotor blade tip groove coupling sidewall jet structure is pro-
posed, that is, a groove is set on the rotor blade tip, and the equal spacing jet holes are opened on the
pressure side (PS) sidewall. The results show that compared with the traditional groove coupling jet
method , the total jet flow required for the groove coupling sidewall jet structure is reduced by 90% , the
leakage flow is reduced by 3.9% , and the turbine efficiency is increased significantly compared with
other traditional control methods, which is increased by 1.55% compared with the original turbine effi-
ciency.
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Tab. 1 Blade profile parameters

E — g gt 0
LIRS 36 54 36
JRZ L 0.87 1.17 0.82
i 1.3 1.4 1.3
AR/ () 0 52.4 -35.4
A/ () 75.0 -66.6 66.0
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Fig. 6 Absolute total pressure coefficient at the

first stage stator blade outlet
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Fig. 7 Absolute total pressure coefficient at

rotor blade outlet
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Tab. 2 Grid independence verification

PRI A% % IR % JF i kg s !
200 Ji 85.72 12.00
400 J7 84.82 11.97
800 71 84.81 11.99
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Fig. 8 3D streamlined diagram of tip clearance

accounting for 1.0% blade height
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Fig.9 Cloud diagram of total pressure loss coefficient

of each axial section of rotor blade
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Fig. 10 Tip groove geometric parameters
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Fig. 11 Streamlined diagram of tip groove with
50% blade chord length
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Fig. 12 Schematic diagrams of traditional tip

groove coupled jet model



