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Research on Technology of Blended Blade and End Wall of High
Pressure Turbine

WANG Jia-bin,ZHOU Cheng-lin, XU Hu,DONG Ping
( College of Power and Energy Engineering, Harbin Engineering University, Harbin, China, Post Code ;150001 )

Abstract: To solve the flow loss caused by the secondary flow of the gas turbine in the end zone,the ef-
fectiveness of blended blade and end wall ( BBEW) technique in turbine aerodynamic optimization was
studied. Taking the first stage cascade of the E3 model high-pressure turbine as the research object, differ-
ent forms of BBEW modelings were performed on the lower end walls of the suction surface of the turbine
stator vane ,the total temperature and the total pressure of the inlet are set to 709 K and 344. 74 kPa re-
spectively,and the contribution of BBEW technique to the reduction of end wall aerodynamic loss and the
improvement of turbine stage efficiency and doing work capability was studied by use of numerical calcu-
lation. The research results show that the application of BBEW technique can effectively reduce local flow
loss in the end zone and improve the doing work capability of the turbine stage,but at the same time it
will increase the flow loss at the position of the maximum fusion fillet radius. When the relative radius of
the maximum fusion fillet of the stator vane is 0. 16 and the relative axial chord length position is 0.47,

the overall effect of turbine improvement is the hest. At this time, the isentropic efficiency is increased by
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0.010% ,and the specific power is increased by 0. 141% .
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Tab. 1 Stator vane calculation scheme

BBEW 7% X/1 R/D
1 0.47 0.16
2 0.47 0.24
3 0.47 0.32
4 0.47 0.40
5 0.47 0.48
6 0.58 0.16
7 0.58 0.24
8 0.58 0.32
9 0.58 0.40
10 0.58 0.48
11 0.67 0.16
12 0.67 0.24
13 0.67 0.32
14 0.67 0.40
15 0.67 0.48
16 0.75 0.16
17 0.75 0.24
18 0.75 0.32
19 0.75 0.40
20 0.75 0.48
21 0.81 0.16
22 0.81 0.24
23 0.8l 0.32
24 0.81 0.40
25 0.81 0.48
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Tab. 2 Calculation results of turbulence models
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Tab. 3 Calculation results of stator vane modeling

B m/my " /S iRFE/ %
E3 5L 1 0. 587 0. 000
SST 1.005 8 0.584 0.545
k-w 1.004 5 0.571 1.590
k-g 1.009 4 0575 1.490
RNG k- & 1.010 2 0.3581 1.020
Realize k — & 1.009 9 0.575 1.515

3 HREAMW
TEAAFA AT 3 I B K 25 2 B/

- MBIt EE AR AHXF BT
* i /% e #P/%
M 100 100 100 100

1 ~0.059 +0.021 +0.010 +0.031
2 -0.152 +0.046 ~0.004 +0.040
3 -0.278 +0.080 ~0.011 +0.072
4 ~0.455 +0.130 ~0.026 +0.107
5 ~0.683 +0.193 ~0.056 +0. 141
6 -0.160 +0. 046 ~0.004 +0.042
7 ~0.371 +0.105 ~0.029 +0.079
8 -0.708 +0.193 ~0.089 +0. 106
9 ~1.188 +0.314 ~0.189 +0.132
10 -1.778 +0.444 ~0.341 +0.121
1 ~0.143 +0.042 +0.007 +0.050
12 -0.337 +0.096 ~0.001 +0.096
13 -0.615 +0. 168 ~0.042 +0.128
14 -0.977 +0.251 -0.137 +0.119
15 ~1.415 +0.348 ~0.286 +0.071
16 -0.076 +0.025 +0.005 +0.027
17 -0.185 +0.050 ~0.016 +0.033
18 -0.312 +0.075 -0.075 +0.003
19 ~0.489 +0.113 -0.172 -0.057
20 -0.708 +0. 147 -0.322 -0.173
21 ~0.051 +0.013 +0.008 +0.020
2 -0.093 +0.025 +0.003 +0.029
23 -0.168 +0.046 ~0.016 +0.031
24 -0.261 +0.054 ~0.104 -0.048
25 -0.388 +0.063 ~0.259 -0.193
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Fig. 6 Overall performance calculation results
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Tab. 4 Comparison of predicted optimal schemes
and actual calculation results
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