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CHAPTER 1 INTRODUCTION

1.1 Background

The production of synthesis gas (syngas), a versatile fuel and feedstock composed primarily of
hydrogen (H2) and carbon monoxide (CO), is a critical process for the development of sustainable
energy systems and the transition towards a circular bioeconomy [1].

Heatm!g Oxidation Gasification
and drying

Figure 1.1: Gasification process



CHAPTER 2 THEORETICAL BACKGROUND

This section is especially designed to provide the theoretical background for better understanding
of the modeling approaches discussed in the thesis. It also discusses the machine learning and

deep learning algorithms applied in the thesis. Moreover, it also discusses the single and multi
objective optimization.



CHAPTER 3 METHODOLOGY



CHAPTER 4 RESULTS AND DISCUSSION

Table 4.1: Design parameter range

Design Parameter

Range

Temperature(K)
Pressure(bar)
BMR

913.15-1123.15
1-4
0.2-2




CHAPTER 5 CONCLUSION

In conclusion, this study provides a thorough strategy for improving the efficiency of the gasi-
fication process by utilizing modeling, data generation, machine learning, and evolutionary
optimization techniques.
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