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Effect of Pressure Side Winglet on Film Cooling and

Heat Transfer Performance of Blade Squealer Tip

HUANG Yan, YAN Xin, HE Kun, LI Jun, FENG Zhenping

(School of Energy and Power Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: Aerodynamic, heat transfer and film cooling performance on the squealer tip with
pressure side winglet are numerically investigated. For three different cooling-hole arrangements,
i. e. no film cooling hole, single hole-array located at the tip camber line, and two hole-arrays
located at the tip camber line and pressure-side winglet, the flow structures, heat transfer and
film cooling performance in the pressure-side winglet tip region are obtained. The predicted film
cooling and heat transfer performance of the pressure-side winglet tip are also compared with the
conventional squealer tip and squealer tip without pressure side rim configurations. The results
show that compared with the other two tip configurations, the squealer tip with pressure side
winglet is endowed with the superior performance of aerodynamic, heat transfer and film cooling
effect in the blade tip region. The total pressure loss in the squealer tip with pressure side winglet
gets close to that in squealer tip without pressure side rim, and is about 10% lower than that in
the conventional squealer tip. For different cooling-hole arrangements, the average heat transfer

coefficient on the squealer tip with pressure side winglet is the lowest, while the averaged film
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cooling effectiveness of this kind of tip is the highest when the film cooling holes are introduced.
For the squealer tip with pressure side winglet, the influence region of coolant is affected by the
distribution of the film cooling holes. Coolant from the camber-line cooling holes can effectively
cool the cavity floor near the suction side, while coolant from the cooling holes in pressure-side
winglet effectively cools the winglet surface and cavity floor near the pressure side.

Keywords: winglet; squealer tip; heat transfer; film cooling; total pressure loss
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