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Flow Analysis of Water Pump and Pump Inlet Geometry for Clean Diesel
Engine Applications
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Abstract : Pressure distribution around rotating impeller blades in centrifugal pump has been main issue for design of
efficient and high performance automotive water pump. In addition, pressure losses of pump inlet geometry should be
considered to reduce additional pressure drop and design high performance engine cooling system. In this paper,
pressure and velocity fields inside water pump and total head between inlet and outlet of water pump are investigated
numerically to design plastic impeller blades for the clean diesel engine application. And the inlet geometry of water
pump was also considered to analysis the effect of pump inlet geometry on pressure distribution around impeller blades
and outlet pressure of pump. Major design parameters such as static efficiency, hydraulic torque, system pressure of
coolant circuit, and coolant flow rate are considered to confirm applying possibility of plastic blades to the clean diesel
engine.
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Fig.1 Geometry of volute for flow analysis of automotive
water pump
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Fig. 2 Total head according to Flow-rate
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Fig. 3 Hydraulic torque according to Flow-rate
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Fig. 4 Hydraulic efficiency according to Flow-rate
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Fig. 6 Pressure distribution at volute at 4,000rpm of engine

speed

Fig. 5 Streamline along water pump inlet at 4,000rpm of

engine speed
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