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{-*ndidufes are reqr,tire*Jfn gfve {heir ansv,ers i* their *w,nwords r;x,/crr cttt prur:ti**ble.
At { * wrp t.S{ rJaesxiort.l'.
"[ht'Jigttre.t in the nurgin tutiicate f,U#idg,'/ig.
,{,1.1'ru1fl e suifrr&/c rfetda ry'ilsce,-t,t'#ry/.

\\.lr*I rtr1* rki emerging technerlogios (fbr exami:le,,\l rulci i{i'i) p}ai itt stt,:ngtlt*ning *nd

{.rai.:stl:mniug liv*lihnr:ds in N*i-rrli'l tsl

{}*tiine the *urrent scenrri* *f energ,v suppli, anel durnand sitrrittiein ir: idepal" What does

it iir{$Scsi irr near tcrni, ntecliltrTl tr-Ilrt ir'til lr,ttg t*rttt'.) IsJ

$k*reh rhe sirnpli$er{ diagr;rnt of hydruelectri* powsr g*nerati*u syst*m. l}iffer:ential*
'hetw*en 

the m*chanism of imirulse anci re**ti*n tur'bin*s. |-3"]-41

$*sign ii s*lar FV r*of t*p systern to sqrpiy I ilo"d'sr l* t*lerci:tumri*icn i*ir mquip*rent

r,tnil r:ther acc,ess*ries as ineliu*teci in tatrlc trelor,r,. "Iile sl,steru voltttge is ,{8V ]}Cl but

nei:rls Ail ns output sin*e the syst*.$l tuis m ntiljty I'ootTl. 'I'trr: p*ak si"rtr ht:ur is 4.Sh*urs,

nul::hr:r 01'autcmrn:y r1*1, re*luircd is 2 el;r;,s, ciepth af clis*h.ar:g* (tlOU) is ?0o/o, battery

tnd inverter e ili*iencius arc $5'% lrntJ 93Yo r*spr:ctively. i8]

qNi .l\ppliances Quan1"it,r, 0pe.ra$iCIn Tirn*
(hours)
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4 Phone hff$l#r I 6HM to &PM

5 T'elecomix rudcittio* cquiptn*nt I ?4 i;?0fi

$raia," * sirnplificd lnyout of the system rmd

a) Cnl*ulat* daily load in Wh and pe*k poi,vsl ciemtrnd in W.
b) il*l*ulate sizing *f ilV array r,vith rnoclttie irea-k pttit'er 330Wp.

l$ Cnlclrlnte battely siz.ing.

I".liscilss h*w the rural lil'clihood ciu: he irnprov*d by using renervabl* $*11r{:*$ of energ,v.

A 12 i.' $upcr cep$ffittrr r:harged to ?. V is r,rsed ft$ ftn enel'Sy st*r*gie *:trmm*nt" l*)i*tsrnrjne its
str]T'-ed *aergy *nel *orrrp*rs it ivith the onergy capa*i{y *f n typi**} *lkalir:n AA lrattery i:f
1,5 V, ?.0t){}m&li. {fiiven I Wh * 3600 .1}.

'in present currtr*xt. chie to growii:g cl,*ruand of I?V S,vsl*rx and elsctric vr:hicl*s, th* use *f
britteries is in rising Xl"*nd" What cl:.*lleng* ckret this tr*nil lirirrg? I)is*rrss possil-rie

srXiitlun:i to adelr*s's this lssrr*"
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pnvironment and-S_oci ety (EX TST)

toclrnology transfer. List out the positive and negative impacts of technolnry on

flry l*ry aspects of Hydrog.en. Can fuel cells be an alternative to battery or
n fuel in transportation application? Explain briefly.
the working principte of the Solar Cell along with its IV characteristics eurvr,

a solar PV system to run a rouler of l0 w and four LEDs of 5 w each. Routsr i$

i:-,*1TtI"-lIjJl LlDs are uryd for I hours daity- The volr*ee *t*o*g ur
:r and LED is 12 v DC. Assrune peak sun of 4.5 hours *u *toourrfr dais sr a
Assurae suitable data if necessar,y) while designing your system t

daily load in Ah
sizing of PV array

battery sizing
size of charge controller

a simplified layout ofthe system"

the application of solar electricity for drinking water pumping appfication* to
rural livelihood,

the environme4tal irnpact of energy soruces.

short notes on: (Any Two)

Grid System

Acid vs Lithium Ion Battery

Atte
The

[2+?]
the role of energy j3 alhieving Maslow's hierarchy of needs. what are theute percentages of Nepal's residential and industriai energy consumption, ande/ 'v..ryE4rq\z

J. y explain different types ofhydropowerplants on the basis of power output.

2. Ex

4. List

a)

b)

c)

d)

e)

a)

b)
c)

w21
t3I

[2+2J

[4]

tu
t2l
t2l
Iu
121

t4l

{3}

FxsI

Vehicles

are required to give their answers in far as practieabl€.
f!!questians.
res in the margfn indicate Futt Mark$
suitabtre data if necessary.
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Candidates are rerluirecl to give t!'teir answers in their crnn words as.!ht as pyacticable.
Att emp t A,!l 11 we s t i ons.
Thefigures in the rnargin indimte Fail-M$rks.
Assunte sutt*hle data if necessary.

What do ,r'cu mean by Technology'l Which technology could be appropriate in Nepalese
context for cooking purpose especiaily in hilly areas? Explain. {ztzl
Define HDi along with its f,or:rnulae. Expiain the relationship befrveen HDi and Energ.vConsumption. 

[Z*21
Draw I-V and P-I cun'e for soiar PV with respect to change in panel temperature. 14]
Explain the working principle of FEL4 f,uel cells r.vith neat sketch. t4l
Design a solar PV systern to run various devices ra,"ith the quantity, power rating and
operating irours as inelicated in the following table: [axz)

1.

2.

4"

E

6.

Assurning Feak Sun of 4.5 hours, days of autonom,rr = 2, cleep cyele battery with 90%
efliciency, systern voltage to be 1,2 v, draw a simplified layo* of the system and
calculate
a) Daiiy laad in Ah
b) Sizing of PV array (assume suitahle rncdule)
c) Battery Sizing

Whatr are the various applications of solar technology in remote area of Nepal? Explain
the methods by which the rural livelihood could be irnproveei in terrns of foot, water an4
energy nexus.

List down the proper"ties of Energy storage cievices. Can super capacitor be an alternative
of,battery in energy storage? "Iustify your answer.

Write short notes on: (An5r Tfuee)
a) Energy Conservation and Energy Efficiency
b) h{uclear Hazard -
c) EIA
d) V2G and G2V

ry

8.

l-?-+11
1.,. . *'J

[3+2]

[3x2]

Power Rating

(w)

t eieYlsiotl J)"

65

11

lis* *

S.}I. Description Quantitv
Operating Hours

(per day)
! Lr-ti oulft ,)

"7
10

L
1

'+A 4
X,aptop 1

4
n Router I 1.t

5 Celiph*iic Charger 2 25 ,)
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,Subjec;| ; Elergy Environment and Society (EX 757)

Candidates are required to give their answers in their
Attempt All questions.
Thefigures in the margin indicate Full Mark*
Assume suitable data if necessary.

1. What do you mean by appropriate technology? i,ist down the features of appropriate
technoiogy. Give an example of appropriate technoiog,v tbr cooking purposes in context
of the urban areas ofNepal. li+1-f2l
Describe the impo(anse of energy in achieving Maslow's hierarchy of needs. Define HDI
and describe the relationship betr'rreen HDI and Energy consumption with a suitable
diagram, l2+3)

Calculate the power output tiom the 
"vind 

turbine. t3]
Given data:
Blade length:49 m
Wind speed: 10 m/s
Air density :1.23 Kg/m3
Power Coefficient : 0.,15

How does hydropower plant lvorki' Drarv tlte schematic diagrarn of hydropower plant
showing various components. Write dou,n the name of'tlie various turbines used in
lrydropower stations in Nepai. l2+2)

Design a Solar PV system to supply a constant power lcrr telecomtnunication equipment
of 1000 Watt for 24 hours a day. The operating voltage of equipment is 48V DC. Given
peak sun hour is 4 hours and DOA 2 days. Assume other suitable data w'henever is
necessary. l1+2+2+l+21
While designing 1,'our system,
a) Calculate daiiy load in Ah.

b) Calculate sizing of PV affay"

c) Calculate battery sizing.

d) Calculate the size of charge controller.

e) Draw a simplified layout of the system,

What are the various applications of solar technoiogy' in rural areas? Explain the metirods
by which the rural livelihood could be better in terms of cooking using solar technology" [2+3]

Differentiate between battery and fuel cell" t3]

Define Energy Storage. List out ihe different form of energy storage. l1r 1]

Write short notes on:(Any Trvo)
a) Emission Hazard

b) Battery Haz,ard

c) Nuclear Hazard

2.

J.

4.

5,

8.

9.

TEERARY

l2x3l
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Subject. - Energy, Environment and Society (EX 757)

Candidates are recluired to give theii. anslvers in their own
Attempt All questions.
The figure,t in the margin inclicate Full hlarks.
"4s sume s uitable data d necg s i' a\- 

^

w'ords as far as practicable.

#'''r'C'ffiffi|
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i. Mention the impact of tecirnoiog.v in modernizing the
appropriate exarnples.

societ,rr. Briefl.v expiain with

2- Differentiate betr.l'een conventional and n(,n-conventional energy sources. Which sources
are relevant firr sustainable developruent?

3' Shoi'v the block diagram of a l-l-vdro Pou,er Station an'C rnention the importance of each
block. wh5r is Flydro Porver so important i'or the societl,''7 [3,1]

4. Horv can you prodtice h1'drogen using one of the rener.r,abic energy sources? Hor.v can you
use hydrcrgen in environnrentally fi.iendll, society? [Z-2]

5. Explain irow can )/ou power 15 laptops (50 watt, Z2(r y AC) at a school without National
Grid for 6 hours per day. Mention basic steps needecl. [3,4]

5' Which type of renewable energ)' source u,'ould you use to por,ver 200 watt Base
Transmitting Station (Bl"S) for 20 hours per day? Mention the ba.sic parameters required
for the energy souroe you have suggested. [3+3]

7. Explain how sr:lar electricity can be used for drinking water supply. in remote areas. i3l
8. How can super capacitors replac:e ieac{ a*id batter.v,? 

L4j
9. What are the di.sadvantages oI-l\uclear.pou,er Siations? t4]

xx,l

14l

[3*1]


