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Unit 4
UNIT 1 BASICSOF FUEL CELL ) gy
Basics, History of Fell Cell Technology, Open Circuit Voltage, Efficiency, Basic Principles,
Components Reactions for Alkaline, Proton Exchange Membrane, Direct Methanol.
Objective: To gain knowledge on fundamentals of fuel cell technology —
- . ) Teuchin
; E;"f;'fﬂ Topies to be covered ’_E Rel Aids -
| Definition of a fuel cell,Components of a Fuel Cell Need for Fuel
Cells, Difference between Electrolysis Battery and Fuel cell. RO, P 19, PP
BT P 1.i% — —
2 Conventional route and Fuel cell route for Energy Conversion
&Histary of Fell Cell Technology, ﬁ'ﬁ PP
1 Open Circuit Voltage, Efficiency of fuel cell. Typical polarization -
curve for a fuel cell (Fuel cell performance) P”‘.'_Lllz PPT
4 Types of Fuel Cells, Comparison of the different types of fuel -
cells. BRIl P1-15, PET
_ RI1Z P 16-20
5 Advantages and disadvantages of Fuel cell. -
B9 P 10-15, PR
: . T - RI12, P 2030
6 | Working Principles, Components &Reactions for Alkaline == ===
Fuel cell. RY, P 71-73 PP
7 | Construction and Working Principles of Proton Exchange = e
Membrane Fuel cell, K9, P A4-46 Pl
8 Components and Reactions for Proton Exchange Membrane Fuel
cell. R, [* 44-46 PR
9 Working Principles, Components &Reactions for Direct Methanol =t
Fuel cell. RS, I* 6E-T0
' PP
Content beyond syllabus covered (if any): High Temperature e
| Polymer Electrolyte Membrane (IIT-PEM)Fuel Cells.




COURSE DELIVERY PLAN - THEQRY

FTAGONMGRD 300060

sR1 VENKATESWARA COLLEGE OF ENGINEERING

Page 2 of 7

Sub. Code / Sub. Name: OC18002/ FUEL CELL CHEMISTRY

Unit: 2

UNIT 2

Basic Reactions, Heat of reaction

CHEMICAL THERMODYNAMICS

-— Enthalpy change of a reacting system - Gibbs free energy

of substances - Gibbs free energy change of a reacting system - Efficiency - Power, heat due
1o entropy change.

Objective:»  To make the students to understand the importance of CHEMICAL

THERMODYNAMICS
Session ; Teachin
No * Topics to be covered Ref Aids £
10 | System, Boundary, Surmounding — Types of system — Properties | T1V2113 PPT
of system g REAR/EH)
R1/E&/549
11 Process.and their types — Internal Energy — Enthalpy 'TI|;1-.rus- PET
= HEAREI0
Zeroth Law of Thermodynamics — First law of Thermodynamics ki PPT
13 | Need of Second law of thermodynamics — Clausius and Kelvin | TV2115- FPT
statement e
BET0
14 Entropy - Definition — Mathematical expression of entropy — ':::;1-':3?- PET
Significance of entropy — Entropy change in reversible and RA/| &6ES
irreversible process
15 Entropy change in an Isothermal expansion of an ldeal gas — | TH2IIT- PET
" Entropy change in Physical transformations :ﬁl -
e T
Spontaneous Process — definition Examples of ufié?
Spontaneous process Gibbs free energy and spontaneity ;lli'qmm. PPT
17 TLIT43 PET
Helmholtz Work function; Gibbs free Encrgy — Significance Rdddmg
RA/ED0-
T i1%
Standard free energy change Iﬁ-';lg?
Gibb’s-Helmholtz equation - Significance - Applications e
RI/ 67568 FEL

Content bevond syllabus covered (ifany): Maxwell relations
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Nernst equation and open circuit potential, pressure effect, temperature  effect -
Stoichiometric coefficients and reactants utilization - Mass flow rate calculation

and current in parallel and serial connection - Over- potentiuls and polarizations - Activation
polarization

Objective: =

voltage

To make the students to understand the importance of electrochemistry.

Session 2 : Euthng
No * Topics to be covered Rl md; |
19 Basic of galvanic eells, electrochemical energy Ra? PP
conversion S
20 Electrochemical energy storage, dynamics of equivalent | B840 PET
circuits, impedance of electrode .k
21 The Nernst Equation - Significance of the Nernst RN _—
| Equation .
22 Two, Three and Four Electrode Experiments Ries PP
23 Open Circuit Potential (OCP) o RAZ2 PPT
24 Stoichiometric Coefficient - Balanced Reactions and | #8154 PET
Mole Ratios = .
25 Parallel Circuit vs. Series Circuit A7 PPT
26 | Types of over voltages, chemical and electrochemical | Ru663 PPT
over polentials =
27 Polarizations - Activation polarization ko PPT
Content beyond syllabus covered (if any): Water splitting: from electrode to green energy
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LNITY FUEL SYSTEM DESIGN & OPTIMISATION

Geometries of fuel cells and fuel cell stacks - Fuel Delivery and Crossover Prevention— Water
flocding and water management. Thermal Management, Mass Transport/Concentration
Losses and current collection - Bipolar plates and cooling plate design - Flow uniformity

consideration

Objective: «  To gain knowledge of in relation to Applications and Challenges of fuel cell..

flow field of Proton Exchange Membrane fuel cells,

wﬂﬂs.sziun hiiisiz
No * Topics to be covered Rl Tﬂi’;‘g;nb
28 Optimization of Channel Geometry in a Proton Exchange
Membrane (PEM) single Fuel Cell&Stacks. ,!tll_a,j PFT
29 Analysis and control of a fuel deE_i'-'er}- syslem,
F AR S-aa7
30 Effect of reactant gas Crossover Prevention in fuel cells e (i
3l Influence ofWater ﬁm-:[ing and water management on fvel cels. S PET
Ri, r
32 Experimental Investigations on Thermal Management of a RO, R I6 P PPT |
PEMFC stack TE5847 1 18
: P 16,
33 Mass Transport/Concentration Losses and current collection-an | R LR, I PPT
overview. i
34 Design analysis of PEMFC bipolar plates considering stack RIE P52 PPT
manufacturing and environment impact.
35 ANALYSIS OF COOLING PLATE DESIGNS RIE -0 PFT
FOR FUEL CELL APPLICATIONS
36 Enhanced gas flow uniformity across parallel channel cathode _'ll";ll P I PPT

DMFC.

Content beyond syllabus covered (il any): FUEL SYSTEM DESIGN & OPTIMISATION OF
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UNITS APPLICATIONS AND CHALLENGES

Automotive applications & issugs - Micro fuel cells & portable power
Stationary power, Cost Reductions, System Integration, Reliability, Technical Issues.

- Distributed &

Objective: = To reduce the production cost of fuel cell systems to be used n transport

applications.
e TR g
'L'"c:'ﬂn Topics to be covered Ref : ﬂ;{;d: i
| 37 | Hydrogen PEMFC system for automotive applications, R %P3 PPT |
EE_ -I':-'ri‘]cm fuel cells principles and applications, Iﬁlngép PPT
39 | Fuel Cells for Portable power — Distributed Power Application. ET‘* P19 PET
40 | Challenges for PEM Fuel Cell-based uninterrupted power supply R 9, P 19- PET
(UPS) system. i
41 | Fuel Cells for Stationary power Application, R9,FIG- PPT
27
42 | An assessment of past and potential cost reductions for fuel cells. R 9, PEI- PPT
#3
43 | Owerview of Cost reductions in fuel cell technology. RS, P8l PPT |
3 2 81
44 | System Integration and Control of Proton Exchange Membrane Fuel | R2R T PFT
Cells. P 27.138,
45 | Durability and reliability of fuel cells: Challenges and solutions. RIR LI, PPT
P 4363,
Content hE;-;rﬂnd syllabus covered (if any): '
¥): APPLICATIONS
METHANOL ELECTROLYSIS. a—— I
i

* Session duration: 50 mins
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OUTCOMES: . _
Lpon successtul completion of the course, students should be able to2

1. To foundational knowledge of the fuel cell, -
2. Understand the way to Fuel system design &optimization. )
. Apply their leamed knowledge to develop conventional technologies.

3
4. Understand the importance of fuel cell applications. _ . ’
5. The students will acquire knowledge on various fuel cell techniques and their mechanism.

o
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