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Abstract 
 

Pump as Turbine is an electromechanically component that is largely used in microhydro system. The 

main advantages of pump as turbine compared to commercially available turbines are lower cost, 

easier to maintain and readily available. These key features make them appealing to conditions in 

many developing countries. However, pump as turbine has poor hydraulic performance and low 

efficiency thus modifications were applied to improve the performance. The aim of this paper is to 

study the effect of impeller blade number to the pump as turbine performance. The investigation was 

carried out by using commercial Computational Fluid Dynamic (CFD) software, ANSYS CFX. A 

centrifugal pump with a specific speed of 70 with an impeller diameter of 214.0 mm was used to 

generate the CAD model. The original number of the blade was at 6 and varied to 5, 7 and 8 while 

other geometric dimensions were kept unchanged. The simulation results reveal that the highest 

efficiency was attained at 7 blade number with the efficiency recorded at 76.24%. The corresponding 

pressure was at 20.83 meters. It was found that with increase of blade number, the efficiency and 

corresponding pressure of the pump as turbine also increases. However, the additional blade number 

reduce the cross-area flow path, consequently increase the blockage effect thus decrease the net 

power generated by the rotating impeller. 
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1. Introduction 

 

Rural electrification has always been a central concern in many developing countries. It is 

widely recognized that electricity improves the quality of life by giving access to the basic services 

and infrastructure. The traditional approach to supply electricity to these areas is by extending the 

existing national high voltage transmission grid across hilly terrain and long distances, but this 

approach is prohibitively expensive. Off-grid, decentralized power generation systems are the 

alternatives to electrify small isolated communities [1]. There is a large number of energy generation 

systems such as standalone diesel generators, PV panels, wind turbine, biomass and hydropower 

systems. In some cases, two or more systems were combined to optimize the use of accessible 

resources.  

Microhydro is the one of the best electric generation system and most cost effective among 

renewable energy systems. The microhydro system has the highest capacity factor compared to other 

types of energy generation systems thus it has the shortest return on investment and lowest life cycle 


