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Optimum design and performance of marine sea water pump with
impeller using CFRP

Jeong, Seon Yong', Rhi, Seok Ho', Seo, Hyoung Seock’, Lee, Kye Bock"”
'School of Mechanical Engineering, Chungbuk National University
’Research Institute of Medium & Small Shipbuilding

Abstract Marine sea water pump with impeller using carbon fiber block was developed to prevent the impeller
corrosion by the salinity. A numerical analysis was carried out in order to optimize the impeller and volute design
for marine sea water pump and to investigate the sensitivity of the related parameters(impeller thickness, surface
roughness) using CFD commercial code. The impeller thickness is limited because of the weight. Since the impeller
using the carbon fiber lights, the thickness which has a maximum efficiency can be used. The results show that the
surface roughness leads to an 7% reduction in pump efficiency.

Keywords : CFRP(Carbon Fiber Reinforce Plastic), Impeller, Marine sea water pump, Optimum design, Surface

roughness
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Fig. 1. Structure of marine sea water pump impeller
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Fig. 2. Computational mesh of marine sea water pump
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Fig. 3. Grid dependency test on different mesh number
(a) impeller (b) volute
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Fig. 4. Pump characteristic curve and efficiency
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Fig. 6. Effect of impeller thickness on pump efficiency
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