ACKNOWLEDGMENT

I extend my heartfelt gratitude to my Ph.D. supervisors, Dr. Amit R. Patel, for entrusting me
with one of their ongoing research projects. Their unwavering support, technical discussions, and
encouragement have been instrumental in the success of this endeavour. Their mentorship has not
only honed my patience and perseverance but also fostered an environment for independent thinking.
Their work ethics, sincerity, and humanity will continue to inspire me throughout my life's journey.
Additionally, I am immensely thankful to Dr. Piyush P. Gohil, Head of the Mechanical Engineering
Department at the Faculty of Technology and Engineering, The M S University of Baroda, for his
consistent interest and motivation in my Ph.D. progress. | would like to express my sincere gratitude
to the respected Prof (Dr) Dhanesh Patel, Dean of the Faculty of Technology and Engineering, MSU,
for his kind words and support.

I also wish to express my sincere appreciation to Mr. Chintan Mulasiya, Maintenance
Engineer at Gujarat Alkaline and Chemical Ltd, Gujarat, and the entire team at Pyro Lab, ‘F’ Block,
Department of Mechanical Engineering, Faculty of Technology and Engineering, MSU, for their
support during the experiments. Their contributions have been invaluable, and |1 am deeply grateful to
them all. My family members have been pillars of support, and | owe the success of my work to their
unwavering love and encouragement. | dedicate this achievement to the silent sacrifices made by my
wife and my parents. Throughout this journey, the blessings of elders and the affection of the younger
generation have kept me enthusiastic. Lastly, | offer my thanks to Lord Shree Ram for providing me
with the strength and fortitude during my Ph.D. pursuit.

Mr. Jay |. Patel

Department of Mechanical Engineering,
Faculty of Technology and Engineering,

The Maharaja Sayajirao University of Baroda,
Vadodara — 390001, Gujarat, India.

March 2025.



