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Abstract

This research is a study and development of a Stirling engine prototype. Since this type of engine
is an external combustion type, it can get a variety of heat sources. The design and the construction of
Stirling engine prototype was based on the principle of equation analysis and Belle Number hypothesis to
estimate the size of the engine. In determining the strength of materials by finite element method (FEA;
Finite Element Analysis), Top Solid program was used. While the analysis of the material's heat transfer,
the CFD program (Computer Fluid Dynamics) was used to measure the various parameters which are the
working pressure inside the hot and cold side, heat source temperature at various locations, angular velocity
angular acceleration, and the coolant flow rate to help analyze the engine power. Air is used as working
substance with an absolute internal pressure equal to 1 bar. In heating the engine, Liquefied Petroleum
Gas (LPG) burners are used as heat source. This study was conducted by with the heat with to the working
substance inside the hot side with the temperature around 326-448 degrees celsius and the cold side
cylinder with with temperature of 35.75-37.75 degrees celsius. The flow rate of cooling water was also
adjusted to see the effect on the work force. The results showed that the developed Stirling engine
reached the engine speed of approximately 272 rpm, the temperature of the working substance inside
the hot side was 368 degrees celsius, the flow of coolant was 2 [pm and the power from the area under
the P -V Diagram graph was 3.02 W. In this research, the pressure in the hot and cold side were analyzed
to find the Indicated Power and can be concluded that if only one side of the pressure is analyzed, the

result may be more than 10% deviation.

Keywords: Stirling Engine Design, Force Analysis
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