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Investigation on Characteristics of Flow and Heat Transfer
in a Turbine Blade with Trailing-Edge Cutback

GAO Yan, YAN Xin, LI Jun

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

Abstract: The transition SST k-w model is used to calculate the total pressure loss and heat
transfer coefficients in a turbine blade with trailing edge cutback (gillslot) under different inflow
conditions and ejection rates. The effects of the trailing edge cutback on the characteristics of
flow and heat transfer in the gillslot blade are obtained and compared with the base vane without
gillslot. The computing results of the pressure and heat transfer coefficients are compared with
the experimental data to validate the present numerical methods. A comparison with the base
vane shows that when the ejection rate is at 1. 3%, 2. 6% and 5. 2%, the pressure coefficient in
the throat region of gillslot vane increases by 0.1, 0.15 and 0.2, and the outlet flow angle in
gillslot blades increases 0. 3%, 0. 4° and 0. 5°, respectively. The influence region of the cutback on
heat transfer is mainly located at the downstream area near suction throat. When the ejection rate
increases from 1. 3% to 2. 6% and 5. 2%, the heat transfer coefficients on the suction surface of
trailing edge increase by about 3% and 5%, respectively. As the ejection rate increases, the

static pressure and the heat transfer coefficient on trailing edge cutback gradually increase.
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However, when the coolant mass flow rate is fixed, the heat transfer coefficients on the cutback

surface are not sensitive to the mainstream Reynolds number. When the ejection rate is 1. 3% and

2.6%, the total pressure loss in gillslot blade is about 1% higher than that in base vane, while

the ejection rate increases to 5. 2%, the total pressure loss in gillslot blade is lower than that in

base vane.
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