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Experimental and num erical investigation on flow separation
in turbine cascade with low Reynolds number
YIJn-baa QMO W eryang

( School of Pow er and Energy Northw estem PolytechnicalUniv. X1 an 710072 China)
Abstract  Experinents and num erical simulations were performed to study the flow separation occurred on the suction
side of a highly-lbaded mihine cascade at lw Reynokls mmber The detailed m easuran ents on outflw fiekl and load ing distri
bution of mbine cascade were conducted In all cases the caleulated results exhibited fair agreementw ith experinental data in
tuth ne cascade losses and load ng distrbution The flw fields of b e cascade were smulated and the flw separation and
transition were also predicted reasonably Both he caleulated and expermental resulls indicated that the main cause of -

creased notably losses w ith decreasing Reynokdls numberwas the {low separation on the suction side of wibine blade
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Fig 1 Low-speed linear cascade tunnel at NPU
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Fig 2 Turbine blade arrangan ent

Table 1 Cascade gean etry data

Number of b lades 8
Chond length of blade € /mm 50 0
Axial chond to chord ratio €, AC Q 906
Piich to chord ratiop /C a8
Aspect mati 1/C L8
Blade inlet angle By /( °) 35
Blade outlet angle B, /( °) 60
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Fig 3 Baseline Pak-B m il-passage grid topology
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Fig 4 M easured and calculated total pressure

loss coefficient for Tu= 1%
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Fig 5 M easured and calculated pressure coefficient

at three Reynolds numbers and Tu= 1%
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Fig 6 Qil flow pictures on the blade suction

surface at three Reynolds nunbers and Tu = 1%
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Fig 7 Camparison of separation and
reattachment locations for Tu= 1%
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Fig 8 Camparison of velocity profile for
three Reynolds numbers and Tu = 1%
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Fig 9 Calculated static pressure contours and

stream lines for three Reynolds numbers and Tu = 1%
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Fig 10 Calculated blade wall shear stress for
three Reynolds num bers and Tu= 1%
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Fig.11 Calculated pressure coefficient for
five turbulent intensity and Re =2.5 x 10*
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Fig.12 Calculated blade wall shear stress for
five turbulent intensity and Re =2.5 x 10*
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