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M.E/M.TECH. Degree Examination, December 2020 
Third Semester 

CL18011 - FUEL CELL TECHNOLOGY 
(Regulation 2018) 

Time: Three hours                                                                                    Maximum : 80 Marks 
Answer ALL questions 

PART A - (8 X 2 = 16 marks) 
1. How do fuel cells generate electricity? 

a) Combustion 
b) Fusion 
c) Electrochemical reaction 
d) Organic reaction 

2. What are the two most common ways to produce hydrogen gas used in fuel cells? 
a) Electromagnetism and quantum mechanics 
b) Steam reforming and electrolysis 
c) Electrolysis and absorption 
d) Thermal conductivity and refraction 

3. How do you refuel a fuel cell electric vehicle? 
a) Fill the tank with water 
b) Plug the vehicle into a charging station 
c) Pump hydrogen gas directly into the tank 
d) Pump gasoline into the tank 

4. When was the first fuel cell invented? 
a) 1701 
b) 1901 
c) 1839 
d) 1879 

5. State hydrogen storage in metal hydride. 
6. What are the major requirements for a candidate fuel cell electrolyte? 
7. List the important qualities required for an effective fuel cell catalyst material. 
8. Write a note on stack clamping. 

PART B - (4 X16 = 64 marks) 
9. (a) (i) In fuel cell operations, Gibbs free energy change (∆G) represents the 

exploitable energy potential, justify.  
(10) 

  (ii) Hydrogen fuel cell vs battery electric cars, which technology will 
dominate in future? Why do you think so? 

(06) 
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(OR) 
 (b) (i) Derive expressions for temperature dependence of the reversible 

voltage obtained from a fuel cell. 
(10) 

  (ii) Why there's so much affinity towards batteries, and so little attention 
on hydrogen fuel cells?  

(06) 

 
10. (a) (i) Explain the characteristics of fuel cell charge transport resistance in 

fuel cell operation. 
(10) 

  (ii) Using j-ߟ   representation of a hypothetical electrochemical reaction, 
Calculate j0 and ߙ for the hypothetical reaction. Assume that the 
kinetic response of an electrochemical reaction was recorded at room 
temperature with n = 2. 

(06) 

(OR) 
 (b) (i) Derive Tafel equation and compare it with Butler–Volmer equation. (10) 
  (ii) Describe U type and Z type flow field design in fuel cell operation.  (06) 

 
11. (a) (i) Develop 1D CFD model for PEM fuel cell and discuss its 

applications. 
(16) 

(OR) 
 (b) (i) How do you compare two fuel cells using polarization and power 

density curves? 
(08) 

  (ii) Describe the life cycle analysis of fuel cells. (08) 
 
12. (a) (i) State  the recent technologies for hydrogen production from 

renewable sources and explain. 
(10) 

  (ii) Can hydrogen fuel cells serve safely as green energy in residential & 
transport fuel ?Justify with examples. 

(06) 

(OR) 
 (b) (i) Discuss with neat sketch the configuration of PEM fuel cell stack 

with fuel processors and power conditioner. 
(16) 

 


