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Effect of U-grooves on high-lift low pressure turbine profile’s
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Abstract: The high-lift low pressure turbine blade profile incidence characteristics under

low Reynolds number were investigated. The modification used recessed U-grooves to im-

prove the profiles’ incidence margin. The numerical simulations suggest that compared with

high incidence flow condition, lower incidence does not induce large separation which ap-

pears on the suction surface of the profile and hence lessens profile loss. The recessed U-

grooves delay the separation location, accelerate reattach location, decrease the turbulent

wetted area, thereby the separation bubble is suppressed and the profile loss decreases.

Whether or not the recessed U-grooves can improve the incidence margin is related to the

depth and location of the U-grooves. With®15 incidence degrees, the U-grooves located in

72 % axial chord length showed lower profile loss, and when the depth was 0. 40mm the pro-

file loss was the lowest.

Key words: low Reynolds number; high-lift; incidence margin; profile loss;

recessed U-grooves
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Fig. 1 Cascade nomenclature with PACKB geometry

1 PACKB
Table 1 Details of PACKB profile

C/mm 83.9

C,/mm 75.4

s/mm 66.8

h/mm 203. 2

ar /(%) 35.0

a2/ (%) 60.0

v/ 26.0

Zweifel Zy 1. 08
CFX

N-S(Navier-Stokes) ,

SST (shear stress transport)
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Table 2 Location and shape of recessed U-grooves 6

b/mm  k/mm kb x/C,
3 0.40  0.13 0. 60 RGO. 40 SS60 %
3 0.40  0.13 0. 66 RGO. 40 SS66 %
3 0.40  0.13 0.72 RGO. 40 SS72%
3 0.40 0.13 0. 80 RGO. 40 SS80 %
3 0.28 0.09 0.72 RGO. 28 SS72%
3 0.56  0.19 0.72 RGO. 56 SS72%
4.1
6 Re=80000 T,=1.5%.,
0.40mm ,
. 6
0.60C, , +15°
, (
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Fig. 6 Effect of U-grooves’ location on losses

at various incidences
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z/C, x/C, z/C,
Smooth wall 0.725 0. 820 0. 865
RGO. 40 SS66 % 0. 740 0. 820 0. 860
RGO. 40 SS72% 0.770 0. 840 0. 880
RGO. 40 SS80% 0.725 0. 820 0. 850
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