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Course code: PH444                    Course title: Fuel Cell Fundamentals and Applications

	
Program
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Credit Hours
	3

	
Duration
	16 Weeks

	
Prerequisites
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Counseling Timing

(Room# )
	

	

Contact
	






Learning Objective:
To introduce principles of fuel cell operation, electrode kinetics, fuel cell types, materials, system design, and applications in modern energy systems.

Learning Methodology:
- Interactive lectures
- Diagrams & simulations
- Problem-solving sessions
- Quizzes & assignments

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
	30%

	Term Project
	5%

	Presentations
	5%

	Final Exam
	40%

	Total
	100%









Recommended Text Books:
Fuel Cell Fundamentals – Ryan O’Hayre

Reference Books:
Fuel Cell Systems Explained – Larminie & Dicks


Calendar of Course contents to be covered during semester                                                                                 
	
  Week
	
        Course Contents                                                                 
	
	
Reference Chapter(s)

	1
	Introduction to fuel cells; historical background
	Ch1

	2
	Fuel cell thermodynamics & electrochemistry
	Ch2

	3
	Electrode kinetics & charge transfer
	Ch3

	4
	Proton exchange membrane fuel cells (PEMFC)
	Ch4

	5
	Solid oxide fuel cells (SOFC)
	Ch5

	6
	Alkaline fuel cells (AFC)
	Ch6

	7
	Molten carbonate fuel cells (MCFC)
	Ch7

	8
	Fuel reforming & hydrogen production
	Ch8

	9
	Fuel cell components & materials
	Ch9

	10
	Catalysts & membrane technologies
	Ch9

	11
	Fuel cell performance & polarization curves
	Ch10

	12
	Fuel cell efficiency & losses
	Ch10

	13
	Fuel cell systems & stack design
	Ch11

	14
	Applications: vehicles, portable devices, industry
	Ch12

	15
	Future trends in hydrogen economy
	All

	16
	Revision
	All
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