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ABSTRACT

¥
The increase in global energy demand which coincided with the depletion of natural reserves

for fossil fuels combined with the reports of global warming and climatic changes has garnered
an interest in researchers and developers te bring forth alternative sources of energy as well as
develop alternative fuels in order to substitute fossil fuel in the short term as well as in the long
term to tackle these issues. Power generation is tﬁ’e largest industry in the world which uses
fossil fuel to generate electricity by using engines, one such engine used in power generation
is the gas turbine which is mainly run on fossil fuels. Due to the governments initiatives on
emission-and mostly due to the increase in concern for global warming the industry has been
doing extensive stydies on using alternative fuel to run the gas turbines. One such alternative
fuel is the syngas. In this paper, a background on gas turbine and éyngas is provided together
with a review of recent studies and development in the gas turbine industr&. The focus is on
analyzing the performance gas turbine run on syngas by using previously published studies and
to use this data to create mathematical model for prediction parpose 'ilsing MATLAB and

validate using experimental data obtained from literature.
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CHAPTER 1

INTRODUCTION

1.1.Background

In the last few decades scientists have discovered the harmful effects of global warming
and how it has impacted on the en\;ironment. Global warming is mainly caused by the
amount of greenhouse gas such as CO; released excessively into the atmosphere, the main
culpﬁt for this excessive release of these GHGs is the burning of fossil fuels. Fossil fuel is
the main or cor;imon source of energy used by most of the countries. Hoyg,ever due to the
recent developments in awareness and the depletion of reservés, many coﬁntries are looking

for other alternative source for energy (Sumner, et al., 2017). Most research is done towards

obtaining renewable source of energy such as Solar, Wind, Biomass étc.

Gas turbines used in power generation are now experimented with fuels other than fossil
fuels. One such fuel is Syﬁgas obtained from biomass. The abundance in availability and
the reduced harmful effect on the environment has been a major factor in using syngas as

an alternative for fossil fuel

.

The most important factors to consider in the energy sector in these days is the effects of
climate changes due to the imbalance in GHGs in the environment and the effectiveness of
the energy demand reduction. According to the researches carried out researchers has found
renewable energy to have the potential and the capability to counter the energy demand as
well as the greenhouse effect which ultimately causes global warming (Brusca, etal., 2015).

As such many researches have been focused to find a way to utilise renewable sources

(alternative sources other than fossil fuel) as the energy production for the future in the

power industries,




1.2.Problem Statement

The effect of climatic change has beei)Y a major factor for countries to consider alternatives
other than fossil fuels as the main energy source. To mitigate this problem while
maintaining the global energy demands countries are giving dramatic attention to substitute
fossil fuel in the short and long-term plan. One such alternative is the biomass waste, which
is widely available and is largely considered as the fourth highest energy source for electric
power generation. In the last decade, tile proﬂuc‘tion of syngas has been largely contributed
by biomass. As such, syngas has the potential to mitigate the energy security by using

biomass waste in the future along with enhanced quality of life and reduced emission.

1.3.bbj ectives of the Research

The objectives of this research are as follows:

e To investigate the performance and emission of gas turbine running on syngas.
e To develop a mathematical model for prediction using MATLAB.

e To validate the experimental results

1.4.Scope of the Research

The thermodynamic modelling for gas turbine during this study is to be made using the
MATLAB software. The validation of the model is to be done by usiﬁg experimental data
obtained by literature piublished. The injection of syngas is considered as the fuel to be run
on the system, different constituents and varieties of syngas are to be simulated in different
conditions. The study done by H. saadig, et al is taken as a reference. In this research micro

gas turbine (MGT) is considered the primary device.

L.5.Report Organization

This report contains of five main chapters. Each chapter tackles different aspects of the

final year project. Which gives a proper understanding of the work carried out and how
results were obtained.

Chapter 1 Provides an understanding of the important aspects of this research. It gives some

background information about gas turbine, especially gas turbine run on syngas. After some
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