—t

& www.kjdb.org R 53R 2014,32(10)

K F CFD B B0 28 5L siint sh P fE
g

B/REL, XA, BmiE, XEMHE

1. eHE T K5, 7 M 510640
2. R AL RE T ATEAE M 528000

WE RESNFEHEITE(CFD)#EZATHRBORNBHTAFIMFETN, Ei& T TR T EERUER S, EEER
GNHTIBNARREBEEEME, AMHNXEATRELRAIFA CFDED, MEMARLBERARNMNAEEEHBRES,
HUABEKREEANEL RN, AXXAREETRENBREHE, UWERANIS125 B EE R OKRAG], EE FBRES
CFD AT EE AR, #H1TX 30 A K H MHA TR MAEE B RAEEE BTN, BB LNERMIIE, AREREW, EIE
BHIRAEEXEAFMNAETAT, RSN BENEEARNRGA HFLREN, SBUKRIEES B B XMk
N, EXXATRT, BRBEAARZNRINDERATE, FLRT LM REERHCRE, MRIERE T8
ENR2WARE, AXREHXESFMEETRE TEORBIFHITE A EEREATHMNTNZ TR T ROZEMMINER, 52
I RET R AR W KNS, BB —EMZEARFI TREME,

XER BORXES;EEERG; SEED; e

HhESES TH311 XWIREL A doi 10.3981/j.issn.1000-7857.2014.10.014

Flow Performance Analysis of Shutoff Condition in Centrifugal
Pump Based on CFD Simulation

HUANG Si', YANG Wenjuan', SU Xianghui', OU Guowei’

1. South China University of Technology , Guangzhou 510640, China
2. Foshan Pump Factory Co. Ltd., Foshan 528000, China

Abstract CFD simulations on flow field of centrifugal pumps are widely used to investigate the inner flow and predict pump
performance due to its convenience and accuracy, which have already been an effective tool in fluids machinery field. However, CFD
research of the shutoff is currently performed by means of the minor— flow assumption, which is different from real operating
conditions and difficult to well predict pump performances at shutoff conditions. In this paper, the zero—flow boundary condition is
applied to numerical simulation of unsteady flow for the IS125 centrifugal pump with the unsteady CFD techniques. The pump
performances are predicted and verified by the pump performance test. The numerical result shows that there are different
distributions of flow field and flow rates in the impeller channels, leading to serious fluctuations of pump performance. At the shutoff,
the volute tongue suffers from the most serious flow impact among various operating conditions. It is also found that the channels of
the impeller close to the upstream of volute are water—discharging, but the channels of the impeller near the downstream of volute are
water—inhaling. This method enables effective investigation of the flow field and characteristics at shutoff conditions. The obtained
impeller channel flow ability may have academic and engineering values.
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Fig. 1 Grids of computational domains
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Table 1 Operation conditions and fluid properties

i Q/ fedin/ W Ep/ Bk
(L-s™) (r+min™) (kg-m™) (Pa-s)
0~65 2900 998.2 1.003x107°
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Fig. 2 Variation of pump head H with time ¢t
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Table 2 Pulsation of pump characteristics
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Fig. 3 Variation of impeller power N with time t

BISEH (m)  BKEWIEEAH (m)  HXTIKSh AHIH (%) BIEEN kW) BKShiEE ANGW)  AHXTBKSIANIN (%)
FBE AT 62 6.3 10.1 17 4.8 28.2
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Fig. 4 Velocity distribution inside the pump at shutoff
conditions (#=0.15 s)
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Fig. 5 Streamline distribution inside the pump at shutoff
conditions (#=0.15 s)
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Fig. 6 Flow rate distribution of each impeller channel
(=0.15 s)
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Fig. 8 Characteristic prediction and experimental
verification of 1IS125 centrifugal pump
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Fig. 7 Flow rate at the tongue section of volute (t=0.15 s)
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