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Extended Abstract 
Depending on the number of inflow directions, the centrifugal pump can be classified as single suction pump in one 

direction or double suction pump in two directions. The characteristics of the two types of pumps are that the single suction 

pump has a high head while the double suction pump has a large flow rate. When the pump generates a pressure differential 

to rotate the impeller to transfer the working fluid, but the cavitation could be occurred consequently. Cavitation can cause 

vibration and noise, interfere with fluid flow and cause performance degradation and erosion of pump. Therefore, many 

studies have been continuing to improve pump performance and reduce cavitation [1~3]. The purpose of this study is to 

derive the optimal shape of inlet and outlet angles of the impeller and to improve the performance of the pump. Optimization 

of the impeller established 25 design points for the four design variables using the Central Composite Design (CCD), one of 

the Design of Experience (DOE) methods. Based on the results of the DOE, an optimal design point was obtained using the 

Response Surface Method (RSM). In addition, the Net Positive Suction Head (NPSH) used as a measure for safe operation 

of the pump without cavitation was obtained from the optimal and reference shapes and its results were used for evaluating 

the cavitation occurrence and structural stability. Numerical analysis was conducted using the commercial code ANSYS 

CFX ver. 18.1. The verification of the numerical results is compared with the existing experimental results for the reference 

model. Results show that the efficiency of the pump impeller was improved by 2.34% and the head by 0.72% compared with 

that of the reference model according to the change of the inlet and outlet angles of the pump impeller, and the influence of 

the impeller angle on the NPSH was insignificant. 
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