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GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER - 6 (NEW) - EXAMINATION — Summer-2024

Subject Code: 4360903 Date: 18-05-2024
Subject Name: Energy Conservation & Audit
Time: 10:30 AM TO 01:00 PM Total Marks: 70

Instructions:

Attempt all questions.

Make Suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Use of programmable & Communication aids are strictly prohibited.
Use of non-programmable scientific calculator is permitted.

English version is authentic.

ogakrwhE

Q.1 | (a) | Write benefits of energy conservation. 03

USLT | (1) | Gosl dR&lQlell SLAe) Gul)., 03

(b) | Prove that “Every unit of energy conserved is unit produced.” 04

(o) | “€35 Y2 Gonlefl wiud A Y[o12 Geust sUL GRAR B.” YLloid o4
52U

(c) | Explain in brief the need and benefits of star labelling. 07

OR

(c) | Explain the need of energy conservation. 07

(8) | Gosl M&Qlefl 2+ RULd Yo, 07

Q.2 | (a) | Write advantages of energy efficient motors. 03

usl.2 | () | el N[5 Hlewell S1UE 1) quil. 03

(b) | Compare static capacitor and synchronous condenser for power factor 04
improvement.

(G1) | UldR $522 S1yd $dl Hieell 2225 3U{l22 A Risley se542 oY
ol YW ldl.

(c) | The full load output of a 3 phase, 1100 V, 50 Hz motor is 100 h.p. and 07
the power factor is 0.78 lagging. Its full load efficiency is 85%. The
power factor has to be improved to 0.92 lagging by using a capacitor
bank connected in delta. One capacitor unit comprises of 4 capacitors
each rated at 275 V. Calculate the capacitance of each capacitor.

(5) |33, 1100V, 50 Hz «il Hl23<1l §6 1S 24162y 100 HP dl 09
UldR 3522 0.78 A(1oL 8. A §d dlS sIA&HdL 85% 8. Bell UldR
5522 Y1l 0.92 A3[d1 sl UL 321 sa52S FU{le: s )
quRl 539 8. U] dse €35 Y12 UR 322 4ud B dal
¢35 275 V325 9. dl £35 5U{le2q] SURieey QL.

OR




Q.2 | (a) | Write and explain steps to improve motor’s efficiency. 03
usl2 | () | Hleell slettdl yeidl HiRell Udldizdl duil wa) qued). 03
(b) | Explain conservation by using VFD with figure. 04
(1) | VFD il 1Ls(d €13] Astl gl21 Goul Reil AHxdl. oY
(c) | The power factor of a load of 500 KW is 0.6 lagging. The combined 07
power factor has to be made 0.9 lagging by using over excited
synchronous motor. If synchronous motor takes 80 kW, find
(1) Power factor of synchronous motor
(2) Leading KVAR of synchronous motor
(3) KVA of synchronous motor.
(5) | 500 kW <l 95 €lS «ll UldR $522 0.6 @12l 8. w\dR AU 541625 09
AUlsle1y Hleell Heeell AYsd Uldr 5522 0.9 52l 8. ) I slu
H122 80 KW duz(2l Al el dl
1. Alslely Hler «ll uldr ¥se2
2. {Isle1d Hleell dl(Sa1 KVAR
3. [sletd HleRell KVA
QLlel.
Q.3 | (a) | Explain how the losses in a transformer can be reduced. 03
U3 | () | 2leuslHR ofl vie2 cuy 565 31d elels] ausid ¥ questdl, 03
(b) | Explain straight line method of calculation of depreciation. 04
(©d) | SU{lAQe 2Nedlef] 2 dlefel Hals Auesdl. oY
(c) | The initial cost of the equipment is 65000/- and its useful life is 5 07
years. If salvage value of equipment is 5000/- then calculate
depreciation using straight line method and sinking fund method with
compound interest rate of 9%..
(5) | A8 AUltetofl 2AeuId] (5Hd 65000/- WA GUAL] Byaetsln 5ay | o9
8. | Altlele] LR YR 5000/- S1U dl 22 lefel HYS Al
[Rile521 55 NS ol Heeell SU1AUe1 A, (U5G[ec, U1 9% B)
OR
Q.3 | (a) | Explain some good lightning practices applied at home as well as 03
industries.
U3 | () | €012y duiel dell A{1&PLs A A1) dle (2ol Ulsed uuesdl. 03
(b) | Explain payback period and ROI. 04
@) | 0-As [URUS W ROI UHIA). oY
(c) | The initial cost of an energy saving plant is 4,75,000/- and its useful 07

life is 12 years. The salvage value is Rs. 75,000/- and the annual
income is 1,25,000/- with annual expenditure of 45,000/-. The rate of
interest is 12%. Find

(1) Net annual saving

(2) Return on income (ROI)

(3) Pay-back period




(5) | Gl MU loR ofl el (5Ud 4,75,000/- U GUANIL 09
Wdatslon 12 N 8. Bl {2112 (FUd 75,000/ dell dLNS Hids
1,25,000/- A dl[Ns WA 45,000/- B. UlweR 12% 8. 2t
1. 54 dIlNs oud
2. ROI
3.9-0ds [RAUS
Q.4 | (a) | Listdifferent costs of a project. 03
UBL4 | () | 05 UlBsestl el el W oslLdl. 03
(b) | Apply reconstruction of tariff for maximum demand tariff, power 04
factor based tariff & off peak tariff.
(@) | AlsAHH [SHIeS 2316, UldR 5522 wIHLRA 23Ls el vlls Uls 22s | o¥
UR 2369 Ilsre 5216l 56531d @19 uLs] 2USIA.
(c) | Draw topping cycles of co-generation and define co-generation. 07
(5) | S1-%1R2Uet ofl SIIoL AL s €131 51-%e132Uet ofl L] 1Y), 09
OR
Q.4 | (a) | Write formula for calculation of simple interest and compound interest. 03
US4 | () | Ulg UL Wl Ysq[eg el lddletl AH15L qudl., 03
(b) | Apply measures to reduce losses in transmission lines. 04
(W) | 2l (HRlel AISaAU Y ela1sdl Hlestl UdLE i) 612 uLSl. oY
(c) | Draw bottoming cycles of co-generation and write advantages of co- 07
generation.
(5) | 5l-%e1R2let HiSedl el (Mol UlsE €131 519t letoll slAe 1) 09
qull.
Q5 (@) | Compare efficiency if we generate heat & electricity using separate 03
plants and using a co-generation plant.
USLS | () | GNL A [Ayd w2l 1G] 2| Gz 5] 1A 51-%81321s 03
e lo2Hi GUat sdledl Adefl srRlaHdl duLdl.
(b) | Compare preliminary audit and detailed energy audit. 04
(W) | (WEMAR] 11[Se el Sled i1[Se A Hw L. 0¥
(c) | Utilization of given instruments for which quantity measurement they 07
are used.
Power analyzer, Tri vector meter, Frequency meter, Clamp on meter,
Breather, Temperature meter, Energy meter.
(5) | «{1A Aal AUldetlal Qf Hiudl Hie GUALIH 68 51U ) Qud). 09
UldR A6 1842, 214 dseR Hler, (ssder(l Hler, sauile Hle?,
[G1eR, 2243UR H12R, WeioT Hlez.
OR
Q.5 | (a) | Explain energy conservation by demand side management. 03
UaL5 | () | [SHIeS 41ES HAawRe gL Gosl el 56 31d 530 25l 1) 03
yHoC.
(b) | Explain role of energy auditor. 04
(W) | Aetos] 211522 of 51 Yuestdl. ¥
(c) | Develop methodology for doing an energy audit 07
(5) | A1l 21 [Se s2qlefl Usg(d (Asaldl. 09




