Seat No./Enrollment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA IN ENGINEERING - SEMESTER 4 — EXAMINATION - SUMMER 2026

Subject Code: DI04009021 Date: 01/06/2026
Subject Name: Energy Efficiency & Audit

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.

Q.1 (a) Describe the First & Second Law of Thermodynamics. 03
A (1) alstaad@sustl yar ua oflst Rameg agst s, 03
(b) Explain Sankey diagram of a three-phase induction motor showing energy losses. 04
(A1) HQl-5% Boss2lol Hl2Rall Gast ofslel ealadl Ul wusld U 0¥
(c¢) Discuss the various types of energy audit in details: Pre-Audit, During Audit & Post- 07

Audit.

(5) (Al ystretl Gt 2(32o(l (Qotctar uAl 5 Yl-20Re, 1B M@ 2uet 09
el We-ll3e.

¥Hq|
OR

(c¢) Explain thermography, stroboscope, & smart energy meter, its working principle and 07
applications in energy audit.

(5) anlougl, Rols\U el Lé Aetf] HleR, doll st2ist3l Rgict Aal Aotof] 09
B(3eHl Guoll AH A

Q.2 (a) Explain the following terms in detail: Energy audit, Demand Side Management 03
HHR (DSM), PAT Scheme, Energy intensity.
(1) (lAetl Al [Qotdalr UM A Bt B2, (BHles UGS AalNe2 (DSM), 03

PAT 2%ll, Gt laidl.

(b) Discuss the significance of star labeling for distribution transformers, induction 04
motors, agricultural pump sets and EV chargers.

(o) BR2oyalel 2l SR, Bossalat M2, s YU Az wal EV A 12 =R 0¥
Au(@atatl Hecao{l uul 82,

(¢) Describe the working principle of an air conditioner with the help of processes 07
evaporation, compression, condensation, and expansion.
(5) on(letclot, s, Uollsnl W @Al YBaARAA Heedl AR 09
soslalotRell 512l Rgice] alat s:A.
AHYq|
R
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Q.2
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Q.3
Wl 3

Q.3
ual 3

Q4
TERY

\VILN

(a) Define the following terms related to financial management: Simple Payback Period,
Net Present Value (NPV), Return on Investment (ROI), Internal Rate of Return (IRR).

() otlausla cadRaUlUet Ao([@Ad o{lAell AcEl cAlvU@Rd 5A: Rruad Ysag(l
UHAUA, a2 ddHlet R (NPV), RASQL UR dildR (ROI), ddictRell
UldRs €2 (IRR).

(b) Explain loT-based applications in Room Air Conditioners (RACs).

(01) 31 AR 5[t (RACS) HI loT-vURd AMAZ2Ue0 U A

(¢) Describe a case study of distribution transformer efficiency improvement using star
rating.

(5) 2R Aol GulaL 53lal ([AdRul 2lersHR stfetidl Yulaletl U w23l
allel 53

(a) Explain the centralized reactive power compensation method in detail.
() 3 AAsdlad WwaR andr ugld @Qotdar axesdl.

(b) Explain the role of electronic expansion valves and high-efficiency motors in
improving AC performance.

(o) AC stHo(I3]l YuRalMi 8As26ls (ARl dleal wal Gu-stfatidl Hledddl
Asl AMes Al

(c) Describe the case study on effect of power factor on three phase line current and
copper losses.

(5) ol 32 cltal 522 Wal 51U AR UR UlaR ¥520{l WARell 3 @Sl allel
AR

AHYq|
OR

(a) Summarize the main features of reactive power. Also, explain its importance.

(1) AAsEla UlaRell Yuad ARloll AR HUUL AMY dof Ml Ul

(b) Discuss the importance of low GWP refrigerants and dual barrier technology in RAC
efficiency.

(¢) RAC stafetidiul oL GWP Ao Aa sYAd ARUR 5ol
Hoco aildl.

(c¢) Describe the capacitor rating for star and delta connections for power factor
improvement.

(5) UldR ¥52° YURGUL HI2 RAR Aal 3cal salslet HI2 3UR2R Aol allet
8.

(a) Compare amorphous core and CRGO core material in transformers.
(1) 2l slAHL As1R8let S1R WA CRGO SR HRRaAASA qetall 5.
(b) Explain the effect of load and power factor on motor efficiency.

(o) Qe stlaHdl U Als el UlaR $s52R0(l Ay AHestal

Page 2 of 4

03

03

04
(021

07

09

03
03

04

(021

07

09

03
03

04

(0}.1

07

09

03
03

04
(021



Q.4
U ¥

Q.5
LR

Q.5
LR R

(©)

(5)

()
(b)

(o)
(©)
(5)

(@)

()

(b)
(o)

(©)
(5)

(a)
()

(b)
(o)

With the help of case study, describe Total Cost of Ownership (TCO) of a
transformer.

35U 2slell Heedl, alousldel st HlASl (BUd (TCO) of aulet 3

AHYq|
OR

Explain the concept of three-phase voltage unbalance and its calculation.
AQL-Fooll ARy WAdAste{l [Qatlaetl wal dofl o1l AMstal.

Explain why star connection is preferred for induction motor during light load.
ol IR €(N2Ulet Boss2Uol M2 HI2 @R Sals2lot Al HI2 UME ScUlH
A & d AHxCl.

Analyze payback period to a case study of replacing a standard motor with an energy-
efficient motor.

RUos$ M2Ral Gat-stafan Wzl sledalatl 53U R Slell dnd AHALNLg
(Qe@nal $3.

Explain different categories of electricity consumers such as RGP, RGP (rural), GLP,
Non-RGP, LTMD, LTP, AG, HTP-1 to HTP-IV, and EV charging stations.

RGP, RGP (aHlal), GLP, allet-RGP, LTMD, LTP, AG, HTP-1 &l HTP-IV, ¥al
EV AR et Bl clo alesle(l @QQu Al UHestal

Compare electronic ballast and magnetic ballast.

AR Aletle Aol N2s detlze A6l dslald AHostal.

Analyze LTMD tariff in detail, including demand charges, energy charges, Time-of-
Use (ToU) charges, reactive energy charges, billing demand, and minimum bill.

LTMD 2(R%q] (Aot [Qaa™ul 53, BHL [$Hles AL, Aot ALY, 2leFH-
U g-Y2 (ToU) W, RAGRA AT A%, [@AAL BHles WA oot
(Qetoll Al ala B.

AHYq|
OR

Define the following terms: demand charge, contract demand, energy charge, load
factor, and diversity factor.

o(lAall AGEL culvARA $A: HIDL ALY, $AR H{dL, Bt A, Als uRwn
Ul [AlRudl uRwa.
Explain luminous flux, illuminance, and luminous efficacy in simple terms.

Aoacl yals, uslol el dosc(l USRS Al M0 AGEH] uH Al
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(©)

(5)

Calculate the electricity bill for a HTP-I consumer considering all applicable charges. 07
Given Data: Contract Demand = 500 kVA, Recorded Maximum Demand = 460 kVA,
Units Consumed = 1,50,000 kWh/month.

Tariff Assumptions: Demand Charge = Rs.300 per kVA/month, Energy Charge = Rs.
6.00 per kWh, Time of Use (ToU): 30,000 units during peak hours— extra Rs.
1.00/unit, Fuel Adjustment Charge (FAC) = Rs 0.9 per kWh, Electricity Duty = 5% of
energy charges, Power Factor = 0.92, PF penalty = 1% per 0.01 below 0.95, Meter
Rent = Rs.1,000/month, Minimum Billing Demand = 75% of Contract Demand.

AL USAL ol UL tuletHl dASal HTP-1 alles 2 lwdll [@Adsll aigd?l A 09
AU 32l: Sloglse (3HleS = 500 kVA, /S 53 HeH [SHleS = 460 kVA,
duRlel 53 Y2 = 1,50,000 kWh/H(Ea

2(R% uREUB: BHles A = 3.300 Yld kvA/HEA, At Al = 3.6.00
y(Q kwh, Gualolell AH (ToU): Uls warl ealat 30,000 YLl —
dUlRlell 3.1.00/Y[6e, RUA AswRHe2 AU (FAC) = 3. 0.9 yld kwh,
clogoll syl = At USell 5%, UldR 3522 = 0.92, PF Uslcdl = 0.95 &l
(12 0.01 €ls 1%, Hl2? ellg = 3.1,000/HBA, ot (A(Ao (3ules =
Sloglse (3HloSell 75%.

skeskskskok
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