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ABSTRACT

The objective of this study is to design and to analyze low head micro water turbine with
emphasis on finding optimum parameters for the design of the water turbine structure. The system
was design, analyzed, and calculated for the suitable geometries of the water inlet, volute, and wheel
of the water turbine. The computational fluid dynamics technique was used in this study by using
commercial software. The appropriated mash of each model section was generated for fluid
dynamics computation. The diameter of the water turbine wheel in the numerical model was 310
mm. The water turbine model was analyzed by varying water flows through the turbine wheel. The
control volume technique was used in the numerical method. The (k-epsilon) turbulence model was
used to find the computational results.

The numerical analysis result shows that the torque from the water turbine modeling is
varied depending on the time domains and related to speed relatively from the developed force. The
numerical result showed the height efficiency of generated torque at 60 degree of water attacking to
the turbine blade. The model gives 15 N.m torque at 310 rpm which in turn provides 490-watt
power output. The CFD predicted parameter leads to make the prototyping, and the result of
analytical an experimental models was compared thereafter.

After the prototype was setup, the test result showed that at 60 degree angle of water
attacking produces 12.89 N.m torque at 310 rpm. Therefore, the prototype generated 400 watt
power output. The comparison of CFD and prototype test results indicated 18 percent errors.
Therefore, this study can be used to study low head water turbine. Nevertheless, the improvement of

higher performance would be needed for development of better low head water turbine system.

Keywords: Water Turbine Generator, Computational Fluid Dynamics, K — & Turbulence Model



