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Effects of front guide blade on performance and
vortices structure in two turbine low pressure guide vanes
AN Bartao', HAN Warr jin®, WANG Song-tao’, WANG Zhong- qi*

(1. Inst. of Engineering Thermophysics, Academia sinica, Beijing 100080, China;
2. School of Energy Science Engineering, Harbin Inst. of Technology, Harbin 150001, China)
Abstract: To investigate the aerodynamic performance effects of front guide blade to test cascade, low speed wind tunnel ex-
periments were carried out on the two LGV cascades with and without front guide blade. Fxperimental results showed that total pres-
sure loss of the two LGV decreased accordingly when they were mounted the front guide vane, and intensity and position of up and

lower passage vortices varied obviously. Thus, the loss distribution changed. The modified design has better performance than the origi-

nal design all the time with or without front guide blade.
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Fig.1 Adjustable front guide blade and
geometrical exit angle distribution

(a) Without guide blade

(b) With guide blade
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Fig.2 Measurement planes arrangement

(c) Total pressure loss coefficent

Fig.3 Flow filed comparison at measurement plane 0
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(b) Comparison of scheme 3 and 4

Fig. 4 Static pressure distribution along the blade profile at different height
@55 without guide blade = PS without guide blade  &SS with guide blade = PS with guide blade
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Fig. 5 Local total pressure loss coefficient contours and secondary flow vector
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Fig. 6 Pitchwise averaged total pressure loss coefficient distribution along blade height
4 —Scheme 1 @ —Scheme 2 ¢ —Scheme 3 m—Scheme 4
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Fig. 7 Pitchwise averaged exit yaw
angle distribution along blade height
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