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Utilization of Electr*,Cii Power
dJ** W

Time: 3 hrs. *-;:.,T &"Max. Marks: 8o

'*,*J.% -W
Note: Answer any FIVE full question^s, &,ffi1 ONE full questionofiWii each module.oo€o
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A 45 KW , 3 phase ,ffi5.\&*resistance oven emqloy;r'p"nichrome strip of thickness 0.25mm
for a 3 * phase star cgiiitnCted heating elements. iYffie wire temperature is to be 12000C and
that of the charsffi tib 8OO0C. estimate the-lendth and width of the strio. Assume radiatinethat of thi charg@Se 8000c, estimate tfrffi,1::1ll"l:H;::t 

tT,ff;:*:.,i:efficiency of40@/"and emissivity r

1.03 x to{ q-.rri; r' ql];p*:il (06 Marks)
e. \-
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Statqfapaday's laws of Electro
i) Ciii+&nt efficiency ii) Enr

,4.

.q* *oR
trolysiffid explain : dffi*
En@ Uffrciency. ,#fui*" (06 Marks)
e groiluced from alurp,iqflffixide in 24 hrs:1;tthe average currenl

'J' ,ru .v

t aulp*su&rbx
pegogntffAlur
: silv,H is lol

How much aluminum will be Eoduced from aluryiq&ffixide in 24 hrsji.it"the average current
is 3,500A and the curreffifficiency is 90 pffint@Aluminum is Trivalent and its atomic
weight is 27. The chon-iiqal equivalent of silvip is 107.98 and"0.O0lllgm of silver is
deposited by one CoulffffiS. ffh, * ,. di (04 Marks)

c. A circular shaft qf adiameter l2cm anffiL"rh long is to bo"boated with a layer of 1.6mm
nickel. The cur@klensity is 200 A/g;'rtitH- current eflic[H[uQJr is 95o/o. The specific gravity
of nickel is 8.f its E.C.E is l.Offiffig per 1,000 Ah. D6tpfiilne the quantity of electricity
required in,qd%da time taken ror ffifloiess in hours, 'd (06 Marks)!!r \

:., 4,.\
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ii}ftrd ur. fitt.d *ith ffir of luminous intensity 200 C.P. each

round. Calculate. the illumination on the ground i) under each
the lamps. r'' 5; ' (06 Marks)
ii) Lumiftffi"intensity iii) Illumination iv) Brightness

'kinffof nu'oresceq$,furp with neat circuit diagram. (04 Marks)a' ExPrainiffi 
#;*;'** ].* '-'*n' OR

a. A workshof ineasuring 38," &m is to be provided with an illumination of 100 Lux on the

working plane. The coe_ffieiBnt of utilization is 0.4 and the maintenance factor is 0.8 and the
luminous efficiency oful1e- lamps is 14 lumens per Watt. Calculate the number of lamps

required and their deppsftion. (06 Marks)

b. With a neat fiffi,*explain the construction and working principle of sodium vapour
discharge luqp:qffY (05 Marks)

c. 1) What areffifeneral requirements of factory lighting?

fa$Qr r vi) Coeffic_ientpof utilization.
rkin$ of fluorescent ,famrp with neat cir,

(06 Marks)

ii) What is flood lighting?
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(05 Marks)
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5 a. Derive an expression for the specific energy output'*.*$- f (06 Marks)

b. An electric tiain is accelerated from rest to a tpled-ffi'kmph in 30 second:'lt,fT"1-t:
cut offand then the train coasts for 75 seconds'4gqirr#'[ consiant resistance of 50 N/tone and

then braked to rest at 4 kmphps in 15 secondp,fa]&1ate the schedule speed, if the duration

of station stops is 30 seconds. Allow 10% mri&frhional inertia. If the s[gtions stop is reduced

to 10 seconds , what is the new schedufe sffie{i?" -.ryiry (06 Marks)

c. What are the advantage and disadvantaffslffElectric Traction? ry 
(04 Marks)

, '#,q oR
6 a. Derive an expression for the tr.q#-t"i$q*'tro.t in terms of thgffi-pfo of the train, acceleration ,

graoi.rt *i i*in irrittun..r. ff'g ;t +q'' (06 Marks)

b. Define Specifrc Energy .orr$iffiiion and explain the*variPud factors on which it depends'
"' ,* S * qy 

(06 Marks)

c. Explain with the ne$pf siffiable circuit diagrams a

i) Shunt t ;il;, '"ft,-,5 n.ioee transiion asffiiea to a pair of d.c. traction 
ffi,fiT;-,

*'-* .-,' ,,,-
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7 a. Describe k"h$hlgging , rehostatic Effig-urd regenerative breaking are employed with

6 c motcgus.'i&*fl d (06 Marks)d.c ,dif,*"
arraqgfonents
cstd'ftre fo[,

d.c motffi]E&md .,,, d tuo rYrarr!'

b. Discuss Mechanical breaking arrangements used in electr-ic,traction. (04 Marks)

c. A 525'*$V series traction motoq,th"d the following rlar

What will be the braki ique at a speed

series generator, the rpsidtance of the brffi
'{$h,._

being o.so? ,r*frp d5:,y-q$$$$s; 
' "r:r: s,* '*,*/n 

.q"-%, 
*OR

Show ho;yr s& and tension are,;oafurilhted in8 a. Show how sft and tension -" pupfftuteili'trotly o#" (06 Marks)

b. Explairqqhafunction of a negqtfug.booster in a trqiiwiiy system. (06 Marks)

c. Skltih:and explain the folloithg arrangements of crirrent collection used in electric traction:

i) fioti.v - wire sectiqniji) The bow co{ecior iii) Current collecting shoe

ilr) tofiec1or wheel anb f*oiley - wire. . 
-d""'" (04 Marks)
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g a.*-'Explain withgeqgtl[bgram the .ongffiffifryblO Electric Drive trains. t!! naarlsJa. Explarn wrth peatr drirgram the conc.qpl oI senes rryono ElecIrlc lJrlve Lfams' (uo IYrarKs,

b. Explain Cen8rht'Etectric vehiclecriffiguration with block diagram. (06 Marks)

c. Explain Tddb1;ph Motor charactffitics of Electric vehicles. (04 Marks)
.-* ,fu oR

f0 a. Explain the concept offiergy consumption of Electric vehicles using suitable equations.- **o,l - (06 Marks)

b. Explain the concqgt dtrHybrid Electric drive trains. (04 Marks)

c. fxpUin with a_@iagranl the concept of Speed - Coupling Parallel Hybrid Electric Drive
(06 Marks)
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