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Design of Axial Flow Pumps

Ebrahim Shirani : ‘ -° Mehran Ameri- Mahabadi

Associate Prof. in Mech. Eng. Dept. . : .. Instructor, University of Science and
Isfahan Univ. of Tech. S .. Defence Technology, Isfahan, Iran
ABSTRACT:

The purpose of this paper is to present a 'simple practical, and relatively accurate method for
designing axial flow pumps. The design procedure is the combination of theory of two- dimensional
flow and the similarity method used in turbomachines. The two- dimensional flow is analyzed
based on consideration of flow in stream surfaces, radial equilibrium theory and free vortex flow
assumptions. In addition some phenomena such as cavitation, flow separation over the blades and
also suitable off- design p'erformance of the pump have been taken into consideration. Using these
assumptions along with the continuity and momentum equations for the flow on the stream
surfaces, relations between the blade geometry, flow properties, lift and drag coefficients of blade
sections have been obtained.

The presented method has been applied to design a pump with a given head and volumetnc
discharge, and the results have been compared with a well designed typical pump with a similar
characteristics. The comparison shows that the calculated dimensions of the pump differ with a
maximum of seven percent from the corresponding size of the existing pump. The calculated
performance curve accurately predicts the performance of the existing pump. Therefore, the
presented design method can be used with acceptable accuracy. :
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