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Influence of Double Suction Centrifugal Pump Volute Area
Ratio on Hydraulic Performance

ZHU Di"*  XIAO Ruofu'? TIAN Fang'’

(1. College of Water Resources and Civil Engineering, China Agricultural University, Betjing 100083, China
2. Beijing Engineering Research Center of Safety and Energy Saving Technology for Water Supply Network System ,
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Abstract: Double suction centrifugal pump has characteristics of large flow rate and high head. It is
widely used in agricultural irrigation and water delivery and other projects. The volute and the impeller in
double suction pump have rotor-stator interaction. The match between the two will have an impact on the
hydraulic performance of double suction centrifugal pump. Therefore, it is very important to study the
matching relationship between the volute and the impeller. The CFD numerical simulation was combined
with the experimental data. By studying the impact on the hydraulic performance with different specific
speeds, the optimal volute area ratio and its regular pattern were obtained. The findings were as follows .
when the volute area ratio was increased, the maximum efficiency point was shifted to the large flow rate.
The head and efficiency were decreased, and the average efficiency of the high efficiency area was
reduced. When the area ratio was reduced, the head and efficiency were increased in a certain range,
and the maximum efficiency point was moved to the small flow condition. However, when it was reduced
to a certain extent, the head and efficiency showed a rapid decline. Finally, based on the summary of the
optimal volute area ratio of the double suction pump with different specific speeds, it was found that with
the increase of the specific speed, the optimal volute area ratio was increased, and the range of the high
efficiency area was widened gradually. The results provided a reference for the reasonable selection of the
volute area ratio in double suction centrifugal pump and improved the hydraulic performance of double
suction pump.
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Tab.1 Basic parameters of double suction pump models

S5 12 HE3 K4 OKES
Wik @,/ (m’-h™") 800 800 800 800 800
B3l n/ (reomin ") 1490 1490 1490 1490 1490
L% %L 185 162 126 88 62
P Hy/m 21 25 35 56 90

gt ORISR EAA D), /mm 200 200 202 224 212
4t g @A E A Dy, /mm 85 87 87 96 111

48 H 1 EH A% D,/mm 295 310 361 431 530
B -5 T SE B b, /mm 34 38 35 28 17
S R 6 7 6 6 6

1

PLL DU B A AT
Fig. 1  Double suction pump model
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Fig.2 Mesh scale independence check
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Tab.2 Mesh node number of flow domain

components

A x 1 K2 x3 K4 xS

7Kz 2086000 2265000 2165000 2058000 2196000

(I 965 400
i
BiF 4923000 5216000 5046000 4831000 4965000

993000 943100 958000 969 500

1781000 1868000 1758000 1815000 1780000
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Tab.3 Volute area ratio parameters of double

(6)

suction pumps

1 2 x3 4 ®5

L5 185 162 126 88 62

JFth F,/mm? 86653 73237 77409 72473 56612
F\m/mm2 38150 41430 31840 16387 11062
JFIR Y 0. 440 0. 560 0.410 0.230 0. 190
Yo 0. 460 0.410 0.325 0. 240 0. 180

0. 500 0. 830 0. 500 0.300 0. 240
0. 460 0.620 0. 450 0.260 0.210

T 53 B
TR 0. 400 0.410 0.325 0.240 0. 180
U 5 T AR L
ArCii® 0. 300 0. 380 0. 300 0. 200 0. 150
0. 200 0.350 0.250 0. 150
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Fig.4 Comparison between computational and experimental results of discharge — head curves
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Comparison between computational and experimental results of discharge — efficiency curves
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