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Numerical analysis of effect of gas-solid coupled design
on oblique impeller performances

ZHAO Ziyu, LIU Zhenxia, LU Yaguo

(School of Power and Energy.,
Northwestern Polytechnical University, Xi'an 710072, China)

Abstract; A one-way three dimensional gas-solid coupled design method was proposed
to obtain the optimized performance blade profile at the design point. The original thermal
state blade profile (denoted as RT) designed by the aerodynamics was used for calculating
the flow field characteristics and deformation through one way coupled method. Then two
revised cold state blade profiles with and without casing treatment (denoted as RC and RC-
tip) through an area-averaged 3D interpolation modeling method were obtained. Results indi-
cated that the flow rate of RC-tip impeller at choke point improved 1. 93% under designed
speed. The minimum blade loading also dropped by 30%. At low speed, performance of RC-
tip was obviously better than that of RT, proving that the coupled design method optimized

the blade loading and flow capacity of oblique impeller.

Key words: oblique impeller; aerodynamics performance; gas-solid coupled;

blade profile conversion; blade loading; flow capacity
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Table 1 Tip clearance of splitter blades after deformation

B L/ 20 KM EIBE/mm N T B/ mm

0 0. 06 0. 38
20 0.13 0.41
40 0.31 0. 38
60 0. 40 0.32
80 0.31 0.17
100 0. 06 0.07
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Table 2 Three-dimensional interpolation results and

FEM results of calculation deformation
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Table 3 Performance parameters of impeller

cold state blade profile

TR A g/ (kg/s) BRI AIECE/ %

RC 6. 8393 4. 266 73.63
Wity 4%

RC-tip 6. 9746 4. 288 73.83
Bk RC 6.6133 4. 968 81. 06
AR RC-tip 6. 8750 5. 448 83. 75
i e RC 6.3140 4.991 80. 32
HEL RC-tip 6. 8125 5. 482 83.71
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Table 4 Performance parameters of RT and RC-tip

at design condition

THA MR EE/(kg/s) BIEH 4R/ %

RT 6. 848 4.332 75. 41
Wiy 4R

RC-tip 6.975 4. 288 73.83
PN RT 6.796 5. 699 84. 64
BAEM RC-tip 6. 875 5. 445 83.75
¥4 RT 6. 629 5.824 84. 44
Al RC-tip 6.813 5. 482 83.71
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