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Abstract

This paper presents engine performance investigation on a Rhombic drive Stirling engine using charcoal
as fuel. The prototype has swept volume of 122 cc. Dynamic components consist of the power piston and the
regenerative displacer. The piston has diameter and stroke of 55.4 mm. and 46 mm, respectively. The engine
characteristics have been evaluated and tested. Starting time of operation, power, torque variation and speed
were measured. Charcoal is biomass fuel which forms by compression in order to obtain high density providing
uniform heat without smoke and spark. The heating value of charcoal briquettes is range of 7,000 — 7,300 Cal/g.
Charcoal furnace was designed and proposed. The prototype Stirling engine using gas LPG and charcoal
briquette burners were compared the overall combustion efficiency in order to investigate the prototype efficiency.
The prototype Stirling engine using gas LPG has the maximum power of 23.1 W at pressure of 1 bar with engine
speed of 617 rpm while the experimental power was 7.5 W with engine speed of 532 rpm at the same operating
condition.

Keywords: Stirling Engine; Rhombic drive; Biomass; Charcoal
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