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ABSTRACT

In this study, optimization of the impeller and design of volute were carried out in order to improve the performance of
a centrifugal pump. Design parameters from vane plane development for impeller design were selected, and effect of the design
parameters on the performance of the pump was analyzed by using Response Surface Methodology(RSM) to optimized impeller.
In addition, total pump design method was suggested by designing volute which was suitable for the optimized impeller through

volute design where Stepanoff theory was applied and numerical analysis.
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Fig. 3 Meridional view & vane plane development for impeller design

Table 2 Numerical analysis set of RSM

i_beta_h i_beta_s beta2
center 0 0 25
casel -2 -2 22
case2 2 -2 22
case3 -2 2 22
cased 2 2 22
caseb -2 -2 28
caseb 2 -2 28
case7 -2 2 28
case8 2 2 28
case9 -3.3635 0 25
casel( 3.3635 0 25
casell 0 -3.3635 25
casel? 0 3.3635 25
casel3 0 0 19.95
casel4 0 0 30.0454
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Table 3 Comparison to center model and optimized model

Head [m] Efficiency [%]
Base model 62.021 98.484
Optimized model 64.545 98.201
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Fig. 10 Area distributions of Center volute

Table 4 Area distributions of volute models (mm?)

Casel Case2 Center Case3 Cased
(80%) (90%) (100%) (110%) (120%)
2088 2349 2623 2880 3138
4176 4684 5234 5741 6251
6268 7026 7852 8621 9401
9400 10550 11770 12913 14104
12546 14107 15687 17218 18820
18797 21192 23540 25844 28210
25067 28186 31385 34474 37621
31344 35280 39197 43094 47000
36762 4229 47063 51737 56412
43876 49379 54860 60380 65818
50150 56406 62703 68953 75213
56416 63482 70523 77552 84619
62655 70497 78349 86182 94027
63960 77582 86186 94808 103417
75222 84673 94067 103433 112828
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Fig. 12 Sharpe and grid system of the volute
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