Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER -5 (NEW) - EXAMINATION — Winter-2024

Subject Code: 4356403 Date: 27-11-2024
Subject Name: Fuel cell & Hydrogen Energy
Time: 10:30 AM TO 01:00 PM Total Marks: 70

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.

Marks
Q.1 (a) State advantages of fuel cell over batteries. 03
Sl (M) Y4 Adell )ledleil qaeti sldel gLl 03
(b)  Explain the basic working principle of a fuel cell and draw its diagram. 04
(@) u1sd €3] syd Adsil 51 Riegid AHd). oY
(c)  Draw and explain with diagram Alkaline fuel cell. 07
(5)  wldsa19el Y4 Ad 11s(d €131 AHdl. 09
OR
(¢)  Draw and explain with diagram Phosphoric acid fuel cell 07
(5)  slasRs s s34 Ad w1s(d el uuendl 09
Q.2 (a) State functions of PEM membrane. 03
Usl2 (1) PEM QMG ®eletl 51Ul lld) 03
(b) Give enyironmental and economic advantages of fuel cells compared to 04
conventional energy sources
() YU Gost Bldlofl qetellMi sye Aestl UA[c0U o A 1[els slUel o
ASICI
(c) Explain Tafel equation for fuel cell performance 07
(5)  §44 Aot UsTHU HI2 2136 5A21el UM 09
OR
Q.2 (@)  State the effect of temperature and pressure on performance of a fuel cell 03
g2 () SYE Adell UsIHeY U 2R vial URlRefl R Yuostdl 03
(b)  Give properties of direct methane fuel cell and solid oxide type of fuel cell 04
(W) SlUIse MAel sY2e A val AL[EAS WISULSS USIRe1L 54216 Aestl A luu]
A1), o8
(c) Explain In-situ and Ex-situ for fuel cell performance 07
(5)  syuid AG URSIHU HI2 ol-12 v A syl Yuextdl 09
Q.3  (a) Write properties of hydrogen used as fuel in fuel cell 03
U3 (1) sy AdHi 94l dId duRldl sl Qletstl 4RIEHT quil 03
(b)  Describe how a hydrogen economy could transform the energy sector. 04
(©)  sloslogst weldat Glod A4 3cl 1A uRd(dd 531 2% 8 dsj aalet 520, oY
(¢)  Explain the differences between steam methane reforming and water electrolysis 07
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as hydrogen production methods

SLOS1%el Gellest Ueg(dud) dild 1M (Hast R51101 wa dler sa sl @Ry

ARl dslad Ml
OR
State different hydrogen production methods. Explain any one

S1851% Glltelsdl (Alay Usg[dul ¥ llc). S1E6URL AW s Huexd),
Explain thermolysis and electrolysis method for hydrogen production.

U] (G (Y 1 [A3)d (B¢ Ugg[dell sloslogel Gallgsl AHosdl.
Name the methods for production of green hydrogen. Explain anyone.
Aol ©loS1%etell Gttt Higetl Ueg(dudleil otid AIU). S1EURL 1S YUl

Explain primary methods used for hydrogen separation and purification.
S1OS1oset [deilosel W 65 HIS AUl WIS Usg () Auexd).
Explain need of specialized pipelines are needed for hydrogen transportation.
&1OS1%el URdsH HI2 (A1 Ulpudlgeiei] eRuLd qHdl.
Explain photoelectrochemical hydrogen production.
s1219a 5215154 ©1891%et Glleel YAl

OR
Explain safety measures to be taken while hydrogen transport.
S1OS1el URdsA $cl dudd AdMi Hiddl UdHdleli uatei yuemdl.

Explain need of hydrogen purification after production. State methods of
purification.

Gaultel Ugl s1o51osel 9(e¢ 50Ul e RULd HHdl. e 5U<A]

Ueg, [dudletl oiiH qul.

State methods for hydrogen storage. Explain any one in detail

&1o51%el AAE HIzellueg (dudlstl ot1M dull. S1EURL A1 s (AdldaiR dHxsd).

Write different Indian national policies for using hydrogen as fuel.
S1091%etell §RL d3 GUALIL sal Hieedl (dlay iRdld AYTY o[
qud),

Explain purpose of flow field and write different types of flow fields used for fuel
cell

5§64 (56501l &AMl Ao SYd Ad HI2 dudl [dldy usiRell sl [5€s

quil.
State hydrogen transport methods. State different problems faced during hydrogen
transport

&1951%el URd S Ugg[dudletl oM dull, elosluel URdsH e HUlel 21dd]
[clfay quRAIA L),

OR
State the need of infrastructures for transportation and storage of hydrogen
S1OS1%eloll URAEs ol AAS Ul HINWLSIA Y[t 1)+l e RULd sLLd).
State factors affecting charge transfer in fuel cell.
SUe QU] AL 2l 5 WUR Sl URG01] LI,
State and explain technical and economic comparison of different hydrogen
production methods

[cifdy slosloset Geulgel Usg(dudlefl dse(lS] 4e) wL(els U IHEL yHmd).
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