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Subject Code: 4356403

GUJARAT TECHNOLOGICAL UNIVERSITY

DIPLOMA IN ENGINEERING - SEMESTER - V EXAMINATION - WINTER 2025

Subject Name: Fuel cell & Hydrogen Energy

Time: 10:30 AM TO 01:00 PM

Instructions:

1. Attempt all questions.

2. Make Suitable assumptions wherever necessary.

3. Figures to the right indicate full marks.

4. Use of simple calculators and non-programmable scientific calculators are permitted.
5. English version is authentic.

Q.1 (a) Write different applications of fuel cell based on types of fuel cell.
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SYA Aol USRIall AIUR Y24 Acoll GUAIDI dul..

Explain the working principle of a fuel cell using a simple block diagram, and label
the flow of electrons and ions.

oS SIAIAIH0l BUANI S3lal YA Adail ST Rlgidal A1) VHal JASlol Aol
A RAolloll MdIgal AU S,

Draw and explain with diagram solid oxide fuel cell..

A15(A €lRlal AIEs H1sA18S YA A (SOFC) ol A4,
OR

Classify different types of fuel cell based on various parameters like temperature ion
exchange type of fuel used, electrolyte used, charge carrier, oxidants, catalyst,
tolerance to CO

QA ViH122 B4 S dIudial, A1l [Alc1, GUANAIHI AdId JRl (Y1d),
GudlIHi Adig gasldige, AU SRR, ATSAus0eR, ell¢e 2o CO U]
AlEe|dl (21a0) ofl AR [A[AY USRI YAE Adg] dd(Is0l 2.

Explain favorable and unfavorable effect of temperature and pressure on fuel cell.
SYA Ad UR dIUHIol Aal EAtIRlol] AoSN Vial UIAFN 2424R] AHnd].

Explain factors affecting charge transfer in fuel cell.

SYAA AAH| U1 210ASR ol AR Sl YRS Ao,

Explain effect of irreversible losses in fuel cell and its effect on real time output.

SYVIE Ad Hi YdI A4S gjsAlatol] AHY] 41U 20l dofl di1RdA(AS AHol|
A1B2ye U2 Yl 211 A3 dl.

OR
State functions of PEM membrane.

PEM AHAgoiall sIAT 114,
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List different types of flow field and explain function of flow field.
sAl glesall USR ¥RId),sd] §1esaf SR AHed].

Explain Gibbs free energy, enthalpy and maximum fuel cell efficiency in context to
thermodynamics of fuel cell.

SYA Acioll AdlsiaAsAall i, Plod Ysd Gl , VleicU] via HedH YA
Ad siFaiddl A4,

Compare thermochemical method and electrolytic method for hydrogen production.
HRIRAIUMGIS Ugld vial [Agyd-l[A=AaNel Ugld dA ddall S?.

Write properties of hydrogen used as fuel in fuel cell

SYd AdAHi guel dls guRidl algQlxotall RIUHT duil.

Explain the process of Steam Methane Reforming (SMR) for hydrogen production
and state its environmental impact.

221 {190t 251321 UlsA1 Hal Aol yaTueu U1 AHd) .
OR

Explain importance of hydrogen as clean fuel
2489 HNARI 3]F BIEGIYoio] HECU AH¥d.

Compare Alkaline Electrolyzers (AEL), Proton Exchange Membrane Electrolyzers
(PEMEL) on various parameters.

A1csdIgal A1As521d 1825 UIglot AsAJ0% HeoiRal AAS2NdIg3si6l] [A[Ag
uRaIeN UR gdail 83.

Explain various challenges faced at various levels of hydrogen economy.
elgSl%al A1(Es cuReYIHI ([A[AY 22 Usdl USSR A4,

Explain membrane separation technology for hydrogen separation.

elgSl%alal AA21 5241 HI2 BUAIIHT Adid] Aaddot AYRIct dSells AHwdl.
Explain need of specialized pipelines are needed for hydrogen transportation.
elggioel URdsa HI2 (AR Uigudigotof] ¥3RuId AHwd].

Compare different types of electrolyzer technologies used for hydrogen production in
terms of working principle, operating conditions, efficiency.

sIIsIA Rigid, s1RisIR URRAA, siRizi3Hdlall Aecii slESI¥al BcUlEat HI2
GualaiAi daidl [A[Qu usRell gasglaigxs dsllsioll gdoll s2.

OR

State reasons for purification of hydrogen. State different contamination due to
impure hydrogen and effect of the contamination.

&lgQleyolol %9 $dlofl %32 AUl ALY GIYQI¥aIHI S21 USIRall MENLI &I & Vial
dotl MY (AN 1],

State methods for hydrogen purification explain Pressure Swing Adsorption.
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&lgQlol &SIl UglA Uil Al VR Y2l AsAIRial A3,
State methods for hydrogen storage. Explain any one in detail.

&l1gQ1%al 2026 Hi2ollugldiloll olid cull. SlguRl s [da1dd R AHd].
Draw and explain with diagram direct methanol fuel cell.

siiRse [Aolld Y1d Adg] R €13] dofl AHn1U2 241U,

State different safety measures to be taken while hydrogen transport.
elgQlool URdsa sl duid Adiai 2H19di Adiddlali udardi AHdl.

Explain with various parameters technical and economic comparison of different
hydrogen production methods.

&lgQlol Beun sulofl Ugld=lofl dsells] 2ol 241(Es VAN UHIL gl
AHendl.

OR
State various challenges faced in transportation and storage of hydrogen.
elggl%aiall URUGA ol 21216 £NJlol 2A1ddl (AU USSR AU,
Explain in detail Photoelectrochemical hydrogen production.

5121¢As2IBASA &RI 81YQI¥ ol GeulEa AHdl.

Describe global status of hydrogen production in terms of the dominant method and

the corresponding color classification.

HUA Ugld ol Aoj3u 21 yoflsel0ll eI &1QI%0l Geulgaiol] AlBs Reldqf

qolal 2.

L
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