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Abstract : Hydrodynamics design and optimization were conducted for an axial flow pump impeller. The
optimization target was to improve the hydraulic performance of the axial flow pump by keeping the de-
sign requirements. During the optimization process, the blade angles were set as the optimization pa-
rameters. The genetic algorithm with binary coding was used as the optimization method. The hydraulic
efficiency was defined as the optimization target function. The computational fluid dynamics ( CFD)
was used to solve the fitness function value. Verification results show that the hydrodynamic perfor-
mances satisfy the requirements after optimization. The hydraulic efficiency is enhanced from 81. 68%
to 86. 19% , the pump head also increases from 3. 73 m to 4. 56 m. Flow analysis shows that the head
increases due to the higher-pressure difference between the suction and pressure sides of the impeller
blades. Based on the hydraulic loss analysis, the efficiency increases because of the lower hydraulic

losses in the pump. At the same time, the best efficiency point moves to the design condition with a
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wider high-efficiency region. This mathematical optimization for axial flow pump is fast and effective to

improve the hydraulic performances based on the initial design.
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Fig.1 Hydrodynamics design of foil profile for axial pump blade
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Fig.2 Parameterization of impeller blade
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Fig.3 Flowchart of design and optimization
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