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Abstract:

The word pump is general term for any fluid machine that adds energy to a fluid. The
pump is power absorbing machine. The power can be supplied to the pump by a prime
mover like an electric motor, an internal combustion engine or turbine. Pumping
means addition of energy to a liquid to move it from one place to another and this
done by means of piston, impeller. Propeller, or gears depending upon types of pump.
In this study, optimization of an impeller and a volute was carried out to improve the
performance of a centrifugal pump. The base impeller was designed using fluid
machinery design theory and internal design databases, and its performance was
evaluated through numerical analysis. Design optimization was then performed to
improve the performance of the base impeller. The design variables and variable
ranges for the impeller were defined. Based on these design variables and ranges,
experiment sets were produced, and their performance was evaluated through
numerical analysis. An optimized impeller was then produced that satisfied the design
specifications according to a response surface method (RSM) analysis. Finally, the
performance of the optimized impeller was verified through numerical analysis.

Keywords: Centrifugal pump; Impeller; Design optimization; Stepanoff theory;
response surface method (RSM).
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A : Cross-section area of the flow Q : Volume flow rate
bl :Width of the inlet of the impeller R : Radius of round of the volute
b2 : Width of the outlet of the impeller rl : Radius of the impeller inlet
b3 : Width of the inlet of the volute r2 : Radius of the impeller outlet
beta 1 : Inlet angle of the impeller V¢ : Circumferential velocity
beta 2 : Outlet angle of the impeller Vflow : Relative velocity of the flow
g : Gravitational acceleration Vm : Meridional velocity
H : Head of the pump V/volute : Flow velocity in the volute

h : Height of the volute o : Angle of the flow
K : Experimental constant of Stepanoff ® : Angular velocity
Ns : Specific speed 0 :Radial angle

N : Rotation speed
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