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Influence of the Wake Behind Rectangular Bars on the Flow and
Heat Transfer in the Linear Turbine Cascade

Soon Hyun Yoon, Jae Kyung Sim, Chang Soo Woo and Dae Hee Lee

Key Words : Wake Behind Rectangular Bar(A}2}5+ ¥-#), Unsteadiness(H] %), Boundary Layer
Thickness(d A1 % F|), Boundary Layer Shape Factor(’d Al% ®AH#A4:), Thermo-
chromic Liquid Crystal(€X0)] T17+% 9434), Convective Heat Transfer(tH# A w),
Hue Capturing Method(A4F ¥ 27]1%])

Abstract

An experimental study is conducted in a four-vane linear cascade in order to examine the influence
of the wake behind rectangular bars on the flow and heat transfer characteristics. Flow and heat
transfer measurements are made for the inlet Reynolds number of 66000(based on chord length and
free-stream velocity). Turbulent intensity and stress are measured using a hot-wire anemometer, and to
measure the convective heat transfer coefficients on the blade surface liquid crystal/gold film Intrex
technique is used. Each of experimental cases is characterized by the unsteadiness measured at the
entrance of the cascade. The wake behind the rectangular bars enhances the turbulent motion of the
flow in the cascade passage. It also promotes the boundary layer development and transition. The
results show that heat transfer coefficients on the blade surface increase with increasing unsteadiness.
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Fig. 1 Schematic diagram of the turbine blade
and cascade.
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Fig. 2 Blade profile and parameters.

Table 1 Cascade geometric data.

Span(s) 300 mm
Chord(C) 100 mm
Pitch(P) 100 mm
Aspect ratio(s/C) 3

Blade inlet angle(8:) | 48.9°
Blade outlet angle(8z) | -63.5°
Leading edge diameter | 5.82 mm
Trailing edge diameter | 2.91 mm
Suction surface

Y=43.345+2.975X - 0.1X°+0.00174X°
Pressure surface

Y=-29.541+1.171X - 0.029X°+0.0024X’

Fo) 3 mYs, YHAFEL 0.786 kPaolT, AFTH
9 &E= 10 m/s0|3L, BERFEE 0.6%0tF Al
HEE= 03 m x 03 m® I7|E JHAT gEL
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cascade.

Table 2 Experimental cases.

Case Bar thickness |Unsteadiness| Dominant
: (mm) Tud{%) Frequency(Hz)
1 - 0.6 -
2 3 10.5 -
3 5 149 -
4 10 30.3 141
5 15 354 260
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Fig. 4 Power spectrum of fluctuation velocity along the mean line.

Fig. % Unsteadiness distribution in the cascade passage.
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