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Tab.1 Levels of orthogonal experimental factors

N &R
K P D,/mm b/mm B/ (%) B /(°)
1 12 340 75 60 70
2 10 350 60 45 60
3 7 360 45 35 45
4 4 370 35 22 30
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Tab.2 Test arrangements and results
K®FEe A4 B C D E WEn/% fH/m
1 1 1 1 1 1 50. 09 38. 66
2 1 2 2 2 2 50. 36 37.47
3 1 3 3 3 3 48.77 26.91
4 1 4 4 4 4 31.31 8.49
5 2 1 2 3 4 50.53 27.27
6 2 2 1 4 3 51.68 28.82
7 2 3 4 1 2 42.80 30.98
8 2 4 3 2 1 46. 23 34.43
9 3 1 3 4 2 35.76 10. 49
10 3 2 4 3 1 38.82 15. 44
11 3 3 1 2 4 46.32 30.02
12 3 4 2 1 3 43.23 37.09
13 4 1 4 2 3 24.97 7.78
14 4 2 3 1 4 32.78 16.57
15 4 3 2 4 1 39.32 17. 85
16 4 4 1 3 2 41.75 25. 64
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Tab.3 Variance analysis of efficiency and head
- /% H/m
A B C D E A B C D E
K, 180. 53 161.35 189. 94 168. 90 174. 46 111.53 84.29 123. 14 123.30 106. 38
K, 191. 24 173. 64 183. 44 167. 88 170. 67 121. 50 98.30 119. 68 109. 79 104. 58
K, 164.13 177. 21 163. 54 179. 87 168. 65 93. 04 105. 80 88.40 95.26 100. 69
K, 138. 82 162.52 137.90 158. 07 160. 94 67.93 105.70 62.78 65. 65 82.35
k, 45.133 40. 337 47. 460 42.225 43. 615 27. 882 21.072 30. 785 30. 825 26.595
k, 47.810 43.410 45. 860 41.970 42. 667 30.375 24.575 29.920 27. 448 26. 145
ks 41.032 44.302 40. 885 44.968 42.163 23.260 26. 440 22.100 23. 815 25.173
ky 34.705 40. 630 34.475 39.517 40. 235 16. 983 26.413 15. 695 16. 413 20. 587
W R 13.105 3.965 12. 985 5.451 3.380 13.392 5.368 15. 090 14. 412 6.008
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Tab.4 Levels of the second orthogonal test factors
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Tab.6 Second orthogonal test variance analysis
n/ % H/m
2%
a G H 1 a G H 1
K, 149. 061 152.511 149. 661 149. 409 94. 539 107.991 98. 790 102. 21
K, 151.581 151.98 149. 781 149. 541 103. 311 102. 360 101. 031 100. 92
K, 149. 820 145. 959 151. 020 151. 509 104. 760 92.259 102. 789 99. 480
k, 49. 687 50. 837 49. 887 49. 803 31.513 35.997 32.930 34.070
ky 50. 527 50. 660 49.927 49. 847 34.437 34.120 33.677 33.640
ky 49. 940 48. 653 50. 34 50. 503 34.920 30.753 34.263 33. 160
W= R 0. 840 2.184 0. 453 0.700 3.407 5.244 1. 333 0.910
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Fig.2 Part of the flow channel speed comparison charts
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Optimization Design and Test of Vortex Pump Based on CFD Orthogonal Test

Gao Xiongfa' Shi Weidong' Zhang Desheng' Zhang Qihua' Fang Bo®
(1. Research Center of Fluid Machinery Engineering and Technology, Jiangsu University, Zhenjiang 212013, China
2. Jiangsu Shangbaoluo Pump Industry Co. , Lid. , Yangzhou 225800, China)

Abstract . In order to acquire the main structure parameters impacting on performance of vortex pump and
optimize the performance of the vortex pump, the orthogonal testing method was introduced. Impeller
outer diameter D, , blade number Z, width of blade b,, impeller outlet blade angle 8,and impeller inlet
blade angle B, were chosen to be the main factors. So 16 sets of programs with 16 type of impellers were
designed according to L,, (4°) orthogonal table. Optimum value range of each factor was preliminarily
obtained through range analysis. Quadratic orthogonal test was conducted to investigate the effects of main
factors and acquire the primary and secondary factors of the design parameters on the vortex pump, and
an optimization scheme for further design was obtained. The internal flow field and experimental results of
optimization scheme were compared with the original model, and it showed that pump inlet produced two
back-flows with different degree; the back-flow loss of optimal model was less than that of the original
model; the efficiency and the head of optimal model are both higher than those of the original model 4. 2
percentage points and 10 m, respectively. The improved efficiency and head can meet the design
requirements. The orthogonal testing method has some feasibility to the performance optimization of vortex
pump.

Key words: Vortex pump Structure parameters Orthogonal experiment Numerical simulation
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Optimization Design of Double-volute Splitter in
ES250 — 370 Double-suction Pump

Liu Jianrui Fu Dengpeng He Xiaoke
(Research Center of Fluid Machinery Engineering and Technology , Jiangsu University , Zhenjiang 212013, China)

Abstract ; Because of unreasonable design of double-volute splitter in ES250 —370 double-suction pump,
its shaft was bent which lead to wear and tear of the seal. According to the basic principle of double-
volute pump design, three different double-volute splitter schemes were put forward; the reason of radical
force and the problem of original double-volute were analyzed. Based on the RNG k — & turbulent model
provided by CFX software and Simple algorithm, double-volute splitters from three different improved
schemes were simulated. Static pressure distribution of different volutes were obtained, the axial stress
and radical force of the pump were calculated as well. Steady numerical simulation and experimental
results show that, compared to the original splitter, the rated point efficiency of No. 3 splitter is increased
by 7% , and radical force is balanced effectively and the axis stress is the minimum, while keeping the
hydraulic performance. So No. 3 is the best design of the three options. Splitter starts from the fourth
cross section of double-suction pump and ends with eighth cross section, and it meets the logarithmic
curve equipment. A method of designing the splitter for double-volute centrifugal pumps was provided for
the pump designer.

Key words: Double-suction pump Splitter Radical force Optimization design



