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B.Tech 7th Semester Exam., 2020
DIRECT ENERGY CONVERSION

Time : 3 hours Full Marks : 70

Instructions :

(i} The marks are indicated in f.fflﬂ right-hand margin.
(iij There are NINE guestions in this paper.

(iii} Attempt FIVE questions in all. (

(iv) Question No. 1 is mmpufsmy

1. Choose the correct option from the following
fany seven) : L 2x7=14

fa) Which of the following is not a major
direct energy conversion device?

{i) Magnetohydrodynamics
{ii) Thermionic -

U‘duﬂ Gcolhermal‘.‘_r
fiv) Fuel cell

(b) Cut-in speed in windmills is of thr.; order
of

fi) 1 m/s-3 m/s
fii) 3 m/s-6 m/s
(iij) around 7 m/s
fiv) 8 m/s-10 m/s

AK-21/342 ( Tumn Over )

({2)

y Which of the fall=wing 18 a vonventonad
A source of €N
fy Sun
fi) wind
>
asst! fuel
Lt\rﬁ'r 'Fﬂ-ll i

my Fuel cell

() A fuel cell in order to produce electncty
burns

fy helrum
{u) rulrogen
k,ﬁﬁf.ﬁ}ﬂmgclt =

(iv) None of the above

fe) In an open cyck MHD stemun power
plant, the teraperature at the entrance
of MHD duct 1s fin K)

\{7"2500-3000
{ij 2000-2500
fi) 15002000
fiv) 2250
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( 3) (41

1 Fuel crll converts chennral enefey Lo A Whneh of the fnllowang 1l'hr'._lh1 nn!’hr Tll.'r
clectpcud energy aang a fcoe tior. thut charactensi of thre salar el matenin
L@ eliminates combustien of fuel A Migh abrarption
f; revpaires cembustion of fuel ne Hah eanductnty
fm requires nio agration of fuel nu Vgh energy band
() Fuel s not required pec Mgk avalablity
(¢ lacal winds are caused by
@) Thermal neutrons are o 1% rential beating of land  and

wale?
Iy exceptionally fast neutrons

fast itrons fz: €llerennal heaung of plains and
2! [ast et L
r mantains
t) mixirrately fast pneutrons -

o T Any of the above

] slow neulrons )
fuv) e None of the above

2. f; Wrat w meanmt by direct energy
conversem? How as it different from
other FneTRy conversion processes? 7

th) Heat in generaredd in a niuclear reactor
{thermnl) by

fi) Masion of atoms of uraruum M Skerr o simple circust for
thermoriecing ower gencration plant

(@2} absorpuon of neutrons 1n uranium
anc cra-mbe 1'a working principle What

nloms '
are the suitable matenals used for
fi5) combustion of nuclear fuel malk.ng thermoelecitic elementa? What
B the utlity of thermuelectric power
A7 fission of U-235 by neutrons Froctatemn? 7 7

AK-21/342 f Turm Over ) AK-211342 { Continued )


C69
Rectangle

C69
Rectangle

C69
Rectangle

C69
Rectangle

C69
Rectangle


J.

{ 5)

Foaplain Viorew aryried cristpy v an he converted
Pty elee Tty LR TLE gt jEeeer genierater
with  ira vartaus companents Wit are

limitations nf  wind  ernergy

Vitrinmja

conyersnnd

:‘—.\]_.T}r_-rnl'w the pnnaple of fanon power

5.

AK 217342

procratinn What  ars the  advantages,
disadvantagrs and  Iimitatians of fauven

power?

fa) The duct of an MHD grrerator has
cOnMant sparing hetaren clecitratey of
023 m Earh eiecrzrate baa an area of
06 m- lonzed Eas wrth oan slectrcal
conductraty of 312 ishkmrml ' firws
through the duct at an average veloory
of T30 m/s A cross-magnetc flux of
25Wb/m’ s applied. and an exterral
resistance {lcad) of 004 chm (s
connected acress the electroddes ATar
is the thearetical prmer outpyt?

) Explun the follawing terma

¥ Adabatic eff.ciency of MHD

fiy Solar cell matenals

14

~4

I Tum Crer )

( 6]

o i Deline an MDY systorn amd s aorbing

#

A¥ 217342

an..ﬂﬂr Vescpit e combaned MDD

steam  powrt  plant owath o schirmatu
Jingram

M Boefly desribe renewable and non

l"l'f‘fﬂ".‘l‘.“lf Laalal e} sntlifurs with

d.fereroes between them

A thrermoelectty generator 18 to be used as o
ropping unit 01 A sfeam poowes piant The
thetmislnctne groerator producing 100 kW
at 115V operates hetween  an outpat
remperature of 1500 K and exat fempernture
of 1000 K A arteam turbune and ypeneoator
unit operating at an Mmput Yemperafore of
1v¥ b arnd an ambirnl temiperature of
as0 K hay a thernal efficency of 400 and a
generator efficienny of 92% The pruperties of
thermeelements are gven below

n,, al 1250 K= 0002 \V/K

k, =0 20W , cmX. k, +0 03I0W /em-K

r.=0 010ckm.cm, p, =0 Ol2obkm em
The current denmity tn the thermoelement 1a
Lr=ited to 20 A /em? and the thermoelectne

grnerator 13 wmed (0 operate at maximum
thermal efl.aency Calculate—

fa} the thermal efficiency of the
thermaoelectnie generator;

{ Conttnued |
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9.

(7))

(hi )re nimber of therma! rouples in seney,
fv1 the sizes of thermal rirtnients,
() the apen circunt voltage.

fe) the heat input and heat (rjected lrom
the thermnelectric penerator at both
full load and na load cnndibinns,

{1 the overall efficiency of the rumhined
thermoelectnie ateam power plant

How mw a solawr cell fubncated? Draw a
schematic diagram of snlar cell wath ity
idealized equuvalent areusr Explain vancua
energy losses due to which the snlar cel] has
very low convernion efficiency

What 1s fuel cel] and sts types? Describe the
pnngpiil_of::npng L‘J!:;__Ln ."—:‘E-

Tteference 19 H; O, cell Also_demvs an

expression for em( of a fuel crll
- ——— L e o

-—

14

i4

14
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