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An Experimental Investigation of the Heat Transfer Characteristics on the
Endwall Surface Within the Plane Turbine Cascade
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Abstract

The paper describes the results of an experimental investigation of the heat transfer rate on the

endwall surface within the plane turbine cascade passage and includes the effect of the heat

transfer for the two different boundary layer thicknesses and Reynolds numbers. The limiting

streamlines on the endwall surface have been visualized by the oil film method in order to
compare with the endwall heat transfer. The hue-capturing method using the thermochromatic
liquid crystals with great spatial resolution has been used to provide the local distribution of the
endwall heat transfer coefficients. Because the detailed contours of the local heat transfer

coefficients over the entire endwall can be obtained from the hue-capturing method, it has been

possible to obtain information on the endwall heat transfer within the plane turbine cascade

passage from these heat transfer contours.
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Table 1 Test conditions -

Test condition Case 1 Case 2 Case 3
Boundary layer thickness(g) 22 mm 14 mm 13.5 mm
Displacement thickness(*) 2.33 mm 1.65 mm 1.72 mm

Momentum thickness(4) 1.80 mm 1.27 mm 1.31 mm
Shape factor(s*/6) 1.30 1.30 1.30

Reynolds number(Ux-C/v) 2.7x10° 2.7x10° 2.7x10°
Turbulent intensity 0.6% 0.6% 0.6%
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Table 2 The blade geometry

Blade cord(C) 143 mm
Blade axial cord(Cay) 138 mm
Inlet flw angle(s)) 63°
Outlet flow angle(f.) —59°
Aspect ratio(H/C) 0.725
Solidity(C/P) 1.788

Fig. 7 Oil visualization on the endwall surface(case
2)
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Table 3 The uncertainty of Stanton number with 20 to 1 odds
X Value 8%, 3"' O%11100%
\" 2.121(v) 0.011(v) 0.52
I 40(A) 1(A) 2.5
A 0.0417(m? 0.00014(m? 0.34
O 1.2822(kg/m?3) 0.0111(kg/m?®) 0.87
6) 29.0(m/s) 0.348(m/s) 12
8(VT) 8.0C 0.33°C 4.13

Total St uncertainty : §(St)/St=5.09(%)
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