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Flow Field in Forward-extended Double Blades Centrifugal Pump at
Different Specific Speeds

Lang Tao Shi Weidong  Chen Keqiang Li Wei Ji Leilei
( National Research Center of Pumps, Jiangsu University, Zhenjiang 212013, China)

Abstract: This research was taken on probing the internal flow pattern of relative velocity flow field in the
back-swept double blades centrifugal pump. Firstly, different turbulence models, including & — &, SST
and DES were used to do unsteady numerical simulation on the particle image velocimetry ( PIV) test
pump whose specific speed was 70. Secondly, PIV test was done on the pump and the relative velocity
flow field distribution in the impeller was got. The results showed that numerical simulation results of
k — & turbulence model were more consistent with PIV test results. By analyzing the distribution of relative
velocity of the impeller whose specific speed was 70 under different flow rate conditions ( Q/Q, was 0. 6,
1.0, 1.6), the variation of axial vortexes and low-speed zones in the impeller was found out. When
Q/Q, was 0.6 and 0. 8, there were low-speed zones and axial vortexes were opposite to rotation directions
of impeller in the middle zone of channels nearby the pressure surface of the blades, and with the
increase of flow rate, low-speed zones and axial vortexes decreased. Then k£ — g turbulence model was
used to do numerical simulation on the pump whose specific speed was 157, the results showed that the
variation law of the relative velocity flow field distribution in the impeller was similar with that of PIV test
pump. To explain the phenomenon, the theory of limited number blades in the centrifugal pump internal
flow was introduced, which revealed the fundamental reason for the existence and development of the low-
speed zones and vortexes. The research results have an important reference value for the further research
of the internal flow pattern of protrusive type twisted blades centrifugal pump.
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Tab.1 Parameters of model pump

SR A Ll .
B HAZ D,/mm 15 75
i =R D;/mm 62.5 275
th H SEEE b, /mm 20 100
48 4ME D,/ mm 185 450
R A B,/ (0) 20 15
MRS e/ (°) 340 340
o Z 2 2
HI &G #fh B/ (°) 140 140
W FE I B B4R Dy/mm 187.5 480
U 5% HE 1 58 BE by/mm 29 150

BT A B A A3 5 1 R A%
Fig. 1 Meshes of pump A
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Tab.2 Grid number of each computational domain

B X 8 A # B #!
WK = 179 786
B 92 568 518 516
IRy 42432 219 984
R ity 298 760 590 920
U 5% 340 128 819 425
JE 17 760 380 976
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