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THE PERFORMANCE ANALYSIS OF A CIRCULATING WATER PUMP
FOR A NUCLEAR POWER PLANT

M.S. Lee,"

B.Y. Han,' D.Y. Hwang,1 S.S. Yoo' and HK. Park’

The objective of this study is to investigate the suitable design for a domestic Circulating water pump(CWP),
which is used in cooling-water intakes for the unit 3 and 4 of Yeonggwang nuclear power plant. All the simulations
are performed, using CFD method with a commercial code STAR-CCM+ version 3.02. After modeling a present
design of the pump, the flow around the rotating blade was calculated by using quasi-static method and sliding
mesh method with the almost same condition as an actual state. Based on fundamental simulations with various
depth of sea water, the reference pressure for the boundary condition of the present study was decided. To verify
the reliability of the calculation results, the suction flow rate of the data was compared with that of the
experimental data. As a result of this comparison, it is confirmed that two results are fairly consistent. For the
improvement of the suction flow rate, computational analysis was done by changing a flow channel and blade
shapes. It is shown that the suction flow rate of the new pump was improved.
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Fig. 1 Schematic of tulbular casing CWP
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Table 2 Property of sea water at average temperature

— k3/2 1 l=rkC~ 0.75 5
T 1 R ©) Property Value
1—exp|— 1 Rey
¢ Density 1026 kg/m’
Table 1 Sea water temperature of Yeonggwang in 2008 Dynamics Viscosity 0.00108 pa-s
Date Sea water temperature Specific Heat 3993 J/kgK
Maximum | 2008.10.09 39.809C Thermal Conductivity 0.596 W/mK
Minimum 2008.04.27 13.6C Thermal Expansion Coefficient 0.0003 /K
Average - 23.893C Turbulent Prantl Number 72
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Fig. 3 Grid system of CWP
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Fig. 5 Velocity vector and contour about CWP using MRF
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Fig. 6 Velocity vector and contour about CWP using Sliding mesh
method
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(a) original blade shape (b) modified blade shape
Fig. 8 Shape of blade
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Fig. 11 Velocity vector and contour about CWP of modified shaft
casing using MRF
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Fig. 12 Modified shaft casing and blade shape of a CWP about
CFD results
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