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ABSTRACT

This paper describes the basic concepts and principles of designing small Stirling engine
generator. Stirling engine generator is a mechanical device that converts heat energy into
electrical energy. This engine operates on a closed regenerative thermodynamic cycle,
with cyclic compression and expansion of the working fluid at different temperature level
[1]. Compare to ordinary fuel engine which is internally combustion, Stirling engine is
external combustion engine type where the heat source is constantly supplied. The
purpose of this study is to design and build small Stirling engine equipped with alternator
to produce electrical output (Alternating Current power). The power output will be
roughly estimated and measured at every stage of conversions. The Stirling engine built
is gamma type with double heat cylinder and air is used as its working fluid. This engine
produce mechanical output through flywheel and alternator is mounted on it. The
alternator built is axial flux permanent magnet generator (PMG) type. The magnets used
to induce current are neodymium magnet (NdFeB) ,the most powerful magnet on earth
[2]. Power output (mechanical) from the Stirling engine will be estimated using Beale
formula while alternator power output (electrical) will be estimated based on Faraday’s

Law.
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CHAPTER 1

INTRODUCTION

1.1 BACKGROUND

This chapter will discuss the objective of the project or thesis and the organization of the
thesis. It can help students to obtain the basic knowledge of principle and operation of
Stirling engine generator and to experience the fabrication and construction of small
Stirling engine generator. The thesis also help student to learn the theory and how to
fabricate and develop the small Stirling generator model. This chapter also helps students
to know the flow of the thesis.

Recently, the consumption of coal, oil, natural gas or even nuclear in most electric power
plants has create serious environmental issues such as global warming and air pollution.
Furthermore, those resources are non-renewable and nearly depleted. Therefore, solar
energy has greatest potential to become future renewable resources [3]. Solar energy can
be converted into electrical energy through photovoltaic and heat engines. Photovoltaic
has main weaknesses, which is the generation system is not available during night-time.
Contradict to photovoltaic, heat engines (Stirling engine) can be operated all of the times
due to the flexibility of the heat source. This means that, with an additional burner, the
required heat can also be obtained using fossil fuels (Biogas, etc..). Thus, the systems
continuously generate electricity with or without solar energy.[1] Furthermore, modem
Stirling engine generator is capable to convert sun power into electrical power up to 40%

efficiency rather than photovoltaic system which has efficiency between 15-18% [3].

The Stirling heat engine was first patented in 1816 by Robert Stirling. Since then, several
Stirling engines based on his invention have been built in many forms and sizes [1]. In

solar power generation system, the solar radiation is converted to electricity in three
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