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Learning Objective:
This course introduces students to cutting-edge energy technologies that are shaping the future of global energy systems. Topics include advanced solar and wind technologies, hydrogen production and storage, fuel cells, nuclear fusion developments, smart grids, energy storage systems, carbon capture, and emerging sustainable technologies. Students will gain an understanding of scientific principles, technological advancements, and real-world applications in the transition to clean and sustainable energy.
Learning Methodology:
Lectures, multimedia demonstrations, case studies, assignments, quizzes, and research-based class discussions. Students will analyze recent innovations, global energy trends, and scientific literature on emerging technologies. Problem-solving sessions will integrate physics principles with engineering approaches to renewable and sustainable energy.
Grade Evaluation Criteria
Following is the criteria for the distribution of marks to evaluate final grade in a semester.
	Marks Evaluation
	Marks in percentage

	Quizzes
	10%

	Assignments
	10%

	Mid Term
	20%

	Attendance & Class Participation
	10%

	Term Project
	10%

	Presentations
	10%

	Final exam
	30%

	Total
	100%


 




Recommended Text Books:
1. Tester, J., Sustainable Energy: Choosing Among Options, MIT Press, 2nd Edition.

Reference Books:
1. Sorensen, B., Renewable Energy, 5th Edition, Academic Press.
2. David MacKay, Sustainable Energy: Without the Hot Air, UIT Cambridge.
3. James Larminie & Andrew Dicks, Fuel Cell Systems Explained, Wiley.

Calendar of Course contents to be covered during semester  
Course code: PH-768                Course title: Emerging Energy Technologies
	
 Week
	
                                    Course Contents                                                                 
	
	
Reference Chapter(s)

	1
	Global energy landscape, sustainability challenges, future trends
	Ch. 1

	2
	Advances in solar PV technologies (PERC, TOPCon, Perovskites)
	Ch. 2

	3
	Solar thermal systems, CSP, industrial solar applications
	Ch. 3

	4
	Modern wind energy systems, offshore technologies
	Ch. 4

	5
	Hydrogen economy: production, storage, transportation
	Ch. 5

	6
	Fuel cells: PEM, SOFC, Alkaline fuel cells and applications
	Ch. 6

	7
	Energy storage: batteries, supercapacitors, thermal storage
	Ch. 7

	8
	Smart grids, IoT-based energy systems, grid stability
	Ch. 8

	9
	Biomass, biofuels, waste-to-energy technologies
	Ch. 9

	10
	Geothermal and ocean energy systems
	Ch. 10

	11
	Small modular reactors (SMRs) & nuclear fusion advances
	Ch. 11

	12
	Carbon capture, utilization, and storage (CCUS)
	Ch. 12

	13
	Energy materials: catalysts, membranes, semiconductors
	Ch. 13

	14
	Electric vehicles, charging infrastructure, battery management
	Ch. 14

	15
	Hybrid energy systems integration (solar–hydrogen, PV–storage)
	Ch. 15

	16
	Future sustainable technologies & policy frameworks
	Ch. 16
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