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Abstract: This paper proposes a method of outward rim inclination to control the leakage losses
at the blade squealer tip. The tip leakage flow characteristics and outlet total pressure loss distri-
bution of the turbine blade squealer tip are compared with three rim inclination methods (pressure
side inclination, suction side inclination, and both-side inclination) under five inclination angles
(10°, 20°, 30°, 40°, 50°). The results show that the inclined pressure-side rim obstructs the tip
leakage, and the momentum of the leakage flow is dissipated. The inclined suction side rim com-
presses the tip leakage vortex which shifts away from the casing surface and suction side surface.
The three rim inclination methods all reduce the turbulent dissipation of the leakage flow in the
tip clearance. When the inclination angle is small, the losses arising from mixing of the leakage
flow and main flow become larger due to the increase of velocity difference. As the inclination an-
gle continues to increase, the drop of leakage mass flow rate significantly offsets the negative

effect brought by the increase of velocity difference, resulting in gradual reduction of leakage los-
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ses. However, for the blade squealer tip with rim inclination on both the pressure side and suc-

tion side, when the inclination angle is greater than 40°, the main flow enters the cavity from the

suction side, which aggravates the leakage flow downstream and leads to the increase of the tip

leakage losses. The blade squealer tip with rim inclined on both sides has the lowest tip total

pressure loss, 13% lower than the blade squealer tip with vertical rim. The study provides refer-

ence for the rim design of the blade squealer tip with improving aerodynamic performance.

Keywords: blade squealer tip; inclined rim; aerodynamic performance
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Table 1 Geometry parameters of the cascade with

squealer tip
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Fig. 1 Structural computational grid of blade squealer tip
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Fig. 2 Definition of the rim inclination angle of blade

squealer tip
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Fig. 3 Blade squealer tip with three kinds of 50° inclined rim

http: // zkxb. xjtu. edu. cn

1.2 EBNE

P 4 S 1 22 52 38 R~ it S LA AIE 5 T 00 6 -
BV RE A P XU SE 5 65 L 528 B O B EN TR
WAl b Bt G  HEURE R B S B A B A 1
Bl

B4 7 XU 2 58

Fig. 4 Transonic wind tunnel test rig
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Fig. 5 Three-dimensional model and 3D printing object of the

experimental blade
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Table 2 Calculation boundary conditions under Ma=0. 35
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Fig. 9 Comparison of tip total pressure loss coefficient of

PSSSO and PSSS40
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Table 3 Comparison of the average pressure at the cavity bottom and total pressure loss coefficient near the blade tip
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Fig. 18 Stream-wise distribution of entropy increase of blade

squealer tip with different inclined rims
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