
1  

“EXAMINATION OF TURBINE BLADES FOR 
PELTON TURBINE” 

 

Mr. Manish Singh Bharti, Dept. of Mechanical Engineering 

Rabindranath Tagore University, Bhopal 

 
Abstract 

 

A “Pelton-wheel impulse turbine” is a hydro-mechanical energy conversion device which converts gravitational energy 

of elevated water into mechanical work. This mechanical work is converted into electrical energy by means of running 

an electrical generator. The Pelton turbine was performed in high head and low water flow, in establishment of micro-

hydroelectric power plant, due to its simple construction and ease of manufacturing. To obtain a Pelton hydraulic 

turbine with maximum efficiency during various operating conditions, the turbine parameters must be included in the 

design procedure. These parameters included turbine power, turbine torque, runner diameter, runner length, runner 

speed, blade dimensions, number of blades, nozzle dimension and turbine specific speed. The main focus was to analyse 

a Pelton Turbine blade and check its suitability for the pelton turbine. The blade geometry is analysed by considering 

the force and also by considering the pressure exerted on different points of the blade. The blade was analysed for the 

static case and the results of Von-miss stress, Static displacement and Factor of safety are obtained [1], [2].  
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Introduction 

In contest an impulse turbine runner operates in air, driven by a jet (or jets) of water. And the water remains at 

atmospheric pressure before and after making contact with the runner blades. In this case a nozzle converts the 

pressurized low velocity water into a high speed jet. The runner blades deflect the jet so as to maximize the change of 

momentum of water, and hence maximize the force on the blades [3]. The casing of an impulse turbine is primarily to 

control splashing because its interior is at atmospheric pressure; impulse turbines are usually cheaper than reaction 

turbines because there is no need for a specialist pressure casing, nor for carefully engineered clearances. Pelton wheel 

The Pelton wheel is an impulse type water turbine. The Pelton wheel extracts energy from the impulse of moving water, 

as opposed to water's dead weight like the traditional overshot water wheel. Many variations of impulse turbines existed 

prior to Pelton's design, but they were less efficient than Pelton's design. Water leaving those wheels typically still had 

high speed, carrying away much of the dynamic energy brought to the wheels. Pelton's paddle geometry was designed 

so that when the rim ran at half the speed of the water jet, the water left the wheel with very little speed; thus his design 

extracted almost all of the water's impulse energy which allowed for a very efficient turbine [4]–[6]. 
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Figure-1 

Result and Conclusion 

The Pelton turbine is suitable for installing small hydro-electric power plants in case of high head and low water flow 

rate. The maximum turbine efficiency was found constant for different values of head and water flow rate. The complete 

design parameters such as turbine power, turbine torque, turbine speed, runner dimensions and nozzle dimensions are 

determined at maximum turbine efficiency using the MATLAB software. 
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