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UNIT - I INTRODUCTION

Energy scenario of World, India and TN - Environmental aspects of Energy
Generation — Material and Energy balancing - Energy Auditing: Need, Types,
Methodology and Barriers. Role of Energy Managers. Basic instruments for Energy

Auditing

PART - A ( 2 Marks )

Q.No Questions BTL Level BTL Expansion

1 Define energy scenario. BTL 1 Remembering
List th - -

5 1st t e. major primary energy sources used BTL 1 Remembering
worldwide.

3 State the. present trend in global energy BTL 1 Remembering
consumption.
I i hall f h

4 der'ltlfy any two c enges faced by the BTL 1 Remembering
Indian energy sector.

5 Mf:ntion the role of coal in India’s energy BTL 1 Remembering
mix.
Li h j f Tamil

6 1st the major energy resources of Tami BTL 1 Remembering
Nadu.

onal _

7 Compar§ conventiona and non BTL 2 Understanding
conventional energy sources.

3 Define enviror'lmental impact related to BTL 1 Remembering
energy generation.
Li . 1i

9 ist any two environmental issues caused by BTL 1 Remembering
thermal power plants.

10 ?nterpret the ternTl greenhouse gas emissions BTL 2 Understanding
in power generation.

he i f 1 i

11 Sta‘Fe the importance 9 renewable energy in BTL 2 Understanding
environmental protection.

12 | Define material balance. BTL 1 Remembering

13 | Define energy balance. BTL 1 Remembering
Disti ish ial bal

14 istinguish between material balance and BTL 2 Understanding
energy balance.

15 State tf.le objective of energy balancing in BTL 2 Understanding
industries.

16 | Define energy auditing. BTL 1 Remembering




State the necessity of energy auditing in

17 . . BTL 2 Understanding
industries.
18 | List the types of energy audit. BTL 1 Remembering
T - -
19 Outline any two steps in energy audit BTL 2 Understanding
methodology.
20 | Identify any two barriers to energy auditing. BTL 1 Remembering
01 Cate.gon?e organlzatlf)pal and technical BTL 2 Understanding
barriers in energy auditing.
h bilit] f
29 State the responsibilities of an energy BTL 1 Remembering
manager.
23 Lis‘F the functions of an energy manager in BTL 1 Remembering
an industry.
N ic i f
04 ame any 't\fvo basic instruments used for BTL 1 Remembering
energy auditing.
5 State the p.u.rpose of using instruments in BTL 2 Understanding
energy auditing.
PART - B ( 16 Marks )
Q.No Question BTL Level BTL Expansion
Compare the world and Indian energy
1 scenarios with respect to demand and BTL 4 Analyzing
supply.
Examine the present energy consumption
2 pattern in India and suggest measures for BTL 4 Analyzing
improvement.
Assess the energy scenario of Tamil Nadu
3 and recommend suitable enhancement BTL 4 Analyzing
strategies.
Analyze the environmental impacts
4 associated with fossil fuel-based power BTL 4 Analyzing
generation.
[Mlustrate the role of renewable energy
5 sources in minimizing environmental BTL 3 Applying
damage.
Evaluate the benefits of clean energy
6 technologies in environmental BTL 4 Analyzing

sustainability.




Demonstrate material balance for an

7 industrial process using a suitable flow BTL 3 Applying
diagram.

3 Exargin? how e1.'1ergy. balan?e helps in BTL 4 Analyzing
identifying losses in an industrial system.

Determine energy efficiency improvements .

9 BTL 3 Appl
based on energy balancing techniques. PPying
Justify the need for conducting energy )

1 BTL Appl

0 audits in industrial plants. 3 PpPying

11 D?fferentiate \.rarious .types of energy audits BTL 4 Analyzing
with relevant industrial examples.

111 h hodol f perf i

12 ustrate t ' e'met odology o .per'ormmg an BTL 3 Applying
energy audit in a manufacturing industry.

13 Exa.m'ine. t.he maJ.'or barriers to energy BTL 4 Analyzing
auditing in industries.

P itabl luti

14 rop.ose . suitable so '11.'(101’18 to overcome BTL 3 Applying
barriers in energy auditing.

15 Analyze the role. and responsibilitiets of an BTL 4 Analyzing
energy manager in energy conservation.

Demonstrate how an energy manager

16 | contributes to improving plant energy BTL 3 Applying
performance.

17 Exa.mine the ope.re.lting principle and use of BTL 4 Analyzing
basic energy auditing instruments.

Select appropriate energy auditing
18 |instruments for monitoring industrial BTL 3 Applying

energy consumption.

UNIT - II ELECTRICAL SUPPLY SYSTEMS

Electricity Tariff structures — Typical Billing - Demand Side Management - HT and LT

supply - Power Factor — Energy conservation in Transformers — Harmonics.

PART - A ( 2 Marks )

Q.No Question BTL Level BTL Expansion
1 Define electricity tariff. BTL 1 Remembering
5 List the objectives of electricity tariff BTL 1 Remembering

structures.




3 State the components of an electricity tariff. BTL 1 Remembering

4 Identify different types of electricity tariff BTL 1 Remembering
structures.

5 DlStlngl.JllSh between flat rate tariff and block BTL 2 Understanding
rate tariff.

6 Define typical electricity billing. BTL 1 Remembering

7 List .tk'le '1nformat10r1 available in an BTL 1 Remembering
electricity bill.

3 .Stat.e ‘the significance of maximum demand BTL 2 Understanding
in billing.

9 Identl.fy. th.e . role of energy charges in BTL 2 Understanding
electricity billing.

10 | Define demand side management. BTL 1 Remembering

11 List the objectives of demand side BTL 1 Remembering
management.

12 State .any two demand side management BTL 1 Remembering
techniques.

13 Interpret the be}'lfaﬁts of demand side BTL 2 Understanding
management to utilities.

14 | Define HT supply. BTL 1 Remembering

15 | Define LT supply. BTL 1 Remembering

16 | Compare HT and LT supply systems. BTL 2 Understanding

17 | Define power factor. BTL 1 Remembering

18 State the importance of maintaining high BTL 2 Understanding
power factor.

19 Fdentlfy' causes of low power factor in BTL 1 Remembering
industries.

20 | Define energy conservation in transformers. BTL 1 Remembering

21 | List losses occurring in transformers. BTL 1 Remembering

22 | State methods to reduce transformer losses. BTL 2 Understanding




23 | Define harmonics in electrical systems. BTL 1 Remembering

04 Identify sources of harmonics in power BTL 1 Remembering
systems.

5 Stat.e the impact of harmonics on electrical BTL 2 Understanding
equipment.

PART - B ( 16 Marks )
Q.No Question BTL Level BTL Expansion

1 Analyze \.zarlous.electrlclty tariff structures BTL 4 Analyzing
used for industrial consumers.

5 Cor.npar.e dlff?rent tgrlff sys.tems and assess BTL 4 Analyzing
their suitability for industries.

3 Illustcrate a typical i}'ldustrial electricity bill BTL 3 Applying
and interpret its major components.

4 Examine t}.le effec.t of ma.xi.murr.l .demand BTL 4 Analyzing
charges on industrial electricity billing.
Apply demand side management techniques .

BTL Appl

5 for reducing peak electrical demand. 3 PPyIgE
Analyze the role of demand side

6 management in energy conservation BTL 4 Analyzing
programs.

7 Differentiate HT and L.T supply systems with BTL 4 Analyzing
respect to energy efficiency and cost.
Eval h f HT ly fi

8 va u.ate t e. advantages o supply tor BTL 4 Analyzing
large industrial consumers.
Determine suitable power factor

9 improvement methods for an industrial BTL 3 Applying
plant.

10 Analy?e the effects of poo.r power factor on BTL 4 Analyzing
electrical systems and tariff.
111 f: i hni

11 gstrgte pow'er actor correction techniques BTL 3 Applying
using industrial examples.

12 Examine transformer .losses and their BTL 4 Analyzing
influence on energy efficiency.
Appl i hni

13 / pply energy conservation techniques to BTL 3 Applying
improve transformer performance.

14 Assess the benefits of energy-efficient BTL 4 Analyzing

transformer operation in industries.




Analyze the causes and effects of harmonics

15 | BTL 4 Analyzing
In power systems.

16 Illustcrate harmonic distortion using BTL 3 Applying
nonlinear load examples.

17 ?Evaluat'e harmor.lic mitigation techniques for BTL 4 Analyzing
industrial electrical systems.

18 Select appropriate harmonic filters for BTL 3 Applying

reducing power quality issues.

UNIT - IIT ENERGY CONSERVATION IN MAJOR THERMAL UTILITIES

Stoichiometry - Combustion principles. Energy conservation in: Boilers - Steam
Distribution Systems - Furnaces - Thermic Fluid Heaters — Cooling Towers — D.G.
sets. Insulation and Refractories - Waste Heat Recovery Devices.

PART - A ( 2 Marks )

Q.No Question BTL Level BTL Expansion
1 Define stoichiometry. BTL 1 Remembering
he | f stoichi .
o State t e. importance of stoichiometric air in BTL 2 Understanding
combustion.
3 Define excess air in combustion processes. BTL 1 Remembering
Identi th duct f let
4 entify . € products o compiete BTL 1 Remembering
combustion.
h ignifi f i
5 Stat.e the significance of combustion BTL 2 Understanding
efficiency.
6 Define boiler efficiency. BTL 1 Remembering
Li h . 1 - .
- 1§t the major energy losses occurring in BTL 1 Remembering
boilers.
3 Stat.e any two methods to improve boiler BTL 2 Understanding
efficiency.
9 Define steam distribution system. BTL 1 Remembering
I i f leak i
10 C.lent‘lfy . causes of steam leakage in BTL 1 Remembering
distribution networks.
11 State the importance of steam traps in BTL 2 Understanding

distribution systems.




12 | Define industrial furnace. BTL 1 Remembering
13 | List types of industrial furnaces. BTL 1 Remembering
14 State the role of excess air control in BTL 2 Understanding
furnaces.
15 | Define thermic fluid heater. BTL 1 Remembering
16 State an advant.age of thermic fluid heating BTL 2 Understanding
over steam heating.
17 | Define cooling tower. BTL 1 Remembering
18 Iden.tify factors affecting cooling tower BTL 1 Remembering
efficiency.
19 State the importance of cooling water BTL 2 Understanding
management.
20 | Define diesel generator set. BTL 1 Remembering
21 | Identify losses occurring in D.G. sets. BTL 1 Remembering
h i fuel effici f
29 State methods to improve fuel efficiency o BTL 2 Understanding
D.G. sets.
23 | Define insulation and refractories. BTL 1 Remembering
he fi i f refi ials i
04 State the function of refractory materials in BTL 2 Understanding
thermal systems.
25 | Define waste heat recovery. BTL 1 Remembering
PART - B ( 16 Marks )
Q.No Question BTL Level BTL Expansion
Apply  stoichiometric  calculations to
1 determine air requirement for fuel BTL 3 Applying
combustion.
Analyze the effect of excess air on
2 BTL 4 Analyzi
combustion efficiency and heat losses. nayzing
3 [Mlustrate combustion principles using BTL 3 Applying

temperature—air—fuel relationships.




Analyze boiler energy losses and their

BTL 4 Analyzi
impact on overall boiler efficiency. nayzing

Apply  suitable energy = conservation

BTL 3 Applyi
measures for improving boiler performance. PPying

6 Examin.e s'team di'stribution losses and their BTL 4 Analyzing
causes in industrial plants.

Apply energy-saving practices in steam

7 BTL 3 Applyi
distribution systems. PPyIe

3 Analyze 'er?ergy .efﬁ01ency improvement BTL 4 Analyzing
methods in industrial furnaces.

[lustrate furnace performance optimization .
BTL Appl

0 through combustion control. 3 PPyIgE

10 Asses§ eneljgy con.servation opportunities in BTL 4 Analyzing
thermic fluid heating systems.

Apply operational measures to reduce heat .

11 BTL Appl
losses in thermic fluid heaters. 3 PPyIgE
Examine cooling tower performance

12 | parameters and energy conservation BTL 4 Analyzing
methods.

13 Detefrmine suitablie methods for improving BTL 3 Applying
cooling tower efficiency.

Anal fuel i

14 na yz'e uel consumption patterns and BTL 4 Analyzing
losses in D.G. sets.

15 Apply energy efficiency measures to enhance BTL 3 Applying

D.G. set performance.

16 Examine‘ t.he role. of insulation and BTL 4 Analyzing
refractories in reducing thermal losses.

Analyze different waste heat recovery devices

17 L. .
used in industries.

BTL 4 Analyzing

Select appropriate waste heat recovery

18 . . D
systems for industrial applications.

BTL 3 Applying

UNIT - IV ENERGY CONSERVATION IN MAJOR ELECTRICAL UTILITIES

Energy conservation in: Motors - Pumps — Fans — Blowers - Compressed Air Systems
- Refrigeration and Air Conditioning Systems - Illumination systems.

PART - A ( 2 Marks )

Q.No Question BTL Level BTL Expansion




Define energy conservation in electric

1 BTL 1 Remembering
motors.

2 List losses occurring in electric motors. BTL 1 Remembering

3 State the‘role of motor efficiency in energy BTL 2 Understanding
conservation.

4 Identify factors affecting motor performance. BTL 1 Remembering

S Define pump efficiency. BTL 1 Remembering
Li f \ i

6 . 1st types of pumps commonly used in BTL 1 Remembering
industries.

” State. the importance of correct pump BTL 2 Understanding
selection.

8 Define industrial fan. BTL 1 Remembering

9 Identify applications of fans in industries. BTL 1 Remembering

10 Stajce ' th'e significance of fan system BTL 2 Understanding
optimization.

11 | Define blower. BTL 1 Remembering

12 | Distinguish between fans and blowers. BTL 2 Understanding

13 | Define compressed air system. BTL 1 Remembering

14 Ic.lentlfy major energy losses in compressed BTL 1 Remembering
air systems.

15 State the 1mportance of leak detection in BTL 2 Understanding
compressed air systems.

16 | Define refrigeration system. BTL 1 Remembering

17 Sta‘Fe the' principle of vapour compression BTL 1 Remembering
refrigeration.

18 Iden.tlfy factors affecting refrigeration system BTL 1 Remembering
efficiency.

19 State t.he 1m.portance of energy conservation BTL 2 Understanding
in refrigeration systems.

20 | Define air conditioning system. BTL 1 Remembering




List components of an air conditioning

21 BTL 1 Remembering
system.

92 State. ‘Fhe‘role of Proper maintenance in air BTL 2 Understanding
conditioning efficiency.

23 | Define illumination system. BTL 1 Remembering

04 IQenFify types of lamps used for industrial BTL 1 Remembering
lighting.

5 .State' thf: importance of energy-efficient BTL 2 Understanding
illumination systems.

PART - B ( 16 Marks )
Q.No Question BTL Level BTL Expansion

1 f’\n.alyze e.nergy conservation opportunities BTL 4 Analyzing
in industrial motor systems.
Apply suitable motor selection and

2 maintenance practices to improve energy BTL 3 Applying
efficiency.

3 Examine pump system lo§ses and their BTL 4 Analyzing
effect on overall system efficiency.

4 Determine 'approl:?riate 'energy—saving BTL 3 Applying
measures for industrial pumping systems.

5 Analy?e .perforrr.lance c.hargcteristics of fans BTL 4 Analyzing
used in industrial applications.

6 Nlustrate e'nergy—efﬁcient fan system design BTL 3 Applying
and operation.

7 CorTlpare blo.wer sys.tf.:m efficiency under BTL 4 Analyzing
varied operating conditions.
Appl ional i

8 pply operatlona. 1rgprovements to reduce BTL 3 Applying
energy consumption in blower systems.

9 Analyze energy wastage in compressed air BTL 4 Analyzing
systems and its causes.

10 Apply conserv.ation techniql,?es for improving BTL 3 Applying
compressed air system efficiency.
Examine the performance of refrigeration

11 | systems with respect to energy BTL 4 Analyzing
consumption.

12 [lustrate energy-saving measures in BTL 3 Applying

industrial refrigeration systems.




Anal f infl i

13 nalyze . a(?tor§ 1n'1'1en'cmg energy BTL 4 Analyzing
consumption in air conditioning systems.

14 Apply sgi‘.cab'le control strate.gies to improve BTL 3 Applying
air conditioning system efficiency.

15 {’\n.alyze illium'inat'ion levels and energy use BTL 4 Analyzing
in industrial lighting systems.

16 Det.ermine appropriate lighting system BTL 3 Applying
designs for energy conservation.
Evaluate the impact of efficient lighting

17 | technologies on industrial energy BTL 4 Analyzing
consumption.

1 itable illuminati

18 Se e.ct sult'ab e 1 umlnatlf)n systems to BTL 3 Applying

achieve optimal energy efficiency.

UNIT - V ENERGY MONITORING, TARGETING, LABELLING AND ECONOMICS

Elements of Monitoring & Targeting System — CUSUM - Energy / Cost index diagram
— Energy Labelling - Energy Economics — Cost of production and Life Cycle Costing -
Economic evaluation techniques — Discounting and Non-Discounting - ESCO concept

— PAT scheme

PART - A ( 2 Marks )

Q.No Question BTL Level BTL Expansion
1 Define energy monitoring. BTL 1 Remembering
2 State the objectives of energy targeting. BTL 1 Remembering
3 Identi.fy elements of a monitoring and BTL 1 Remembering
targeting system.

4 .Stajce the‘ role 'of . energy performance BTL 2 Understanding
indicators in monitoring systems.

5 Define CUSUM. BTL 1 Remembering
Identify th f CUSUM i

6 entily the purpose o o encrgy BTL 2 Understanding
management.

7 Define energy index. BTL 1 Remembering

8 Define cost index. BTL 1 Remembering

he signifi f

9 .State t' e significance of energy and cost BTL 2 Understanding

index diagrams.




10 | Define energy labeling. BTL 1 Remembering

11 Identify objectives of energy labeling BTL 1 Remembering
programs.

12 State the benefits of energy labeling to BTL 2 Understanding
consumers.

13 | Define energy economics. BTL 1 Remembering

14 State f'actors influencing energy cost in BTL 1 Remembering
industries.

15 | Identify components of cost of production. BTL 1 Remembering

16 State tl"le importa.nce of energy cost in BTL 2 Understanding
production economics.

17 | Define life cycle costing. BTL 1 Remembering

18 State the i.mportance of life cycle costing in BTL 2 Understanding
energy projects.
I - T . .

19 dentlfy' non' discounting economic BTL 1 Remembering
evaluation techniques.
I - . . - aluati

20 dentlfy discounting economic evaluation BTL 1 Remembering
techniques.

91 State the sigr.liﬁcance of discounting in BTL 2 Understanding
energy economics.

22 | Define ESCO. BTL 1 Remembering

3 Staice the role of ESCO in energy efficiency BTL 2 Understanding
projects.

24 | Define PAT scheme. BTL 1 Remembering

95 Stajce the objective of the PAT scheme in BTL 2 Understanding
India.

PART - B ( 16 Marks )
Q.No Question BTL Level BTL Expansion

Nlustrate the elements of an energy

1 monitoring and targeting system for an BTL 3 Applying

industrial plant.




Analyze the effectiveness of monitoring and
targeting systems in improving energy
performance.

BTL 4

Analyzing

Demonstrate the construction and
interpretation of a CUSUM chart using
industrial data.

BTL 3

Applying

Examine the role of CUSUM analysis in
detecting energy deviations.

BTL 4

Analyzing

[lustrate energy and cost index diagrams
and interpret their significance in energy
management.

BTL 3

Applying

Analyze energy index trends and their
impact on industrial operating costs.

BTL 4

Analyzing

Assess the effectiveness of energy labeling
programs in promoting energy-efficient
products.

BTL 4

Analyzing

Apply energy labeling concepts to evaluate
the efficiency of household or industrial
equipment.

BTL 3

Applying

Analyze the role of energy economics in
industrial decision-making.

BTL 4

Analyzing

10

Determine the cost of production for an
industrial product considering energy
expenses.

BTL 3

Applying

11

Apply life cycle costing technique for
evaluating an energy conservation project.

BTL 3

Applying

12

Compare life cycle cost with initial cost in
selecting energy-efficient equipment.

BTL 4

Analyzing

13

Apply non-discounting economic evaluation
techniques for energy investment analysis.

BTL 3

Applying

14

Analyze discounting techniques and their
influence on energy project selection.

BTL 4

Analyzing

15

Examine the ESCO business model and its
applicability in industrial energy efficiency
projects.

BTL 4

Analyzing

16

Apply the ESCO concept to implement an
energy conservation measure in an industry.

BTL 3

Applying

17

Analyze the objectives and implementation
challenges of the PAT scheme.

BTL 4

Analyzing

18

Assess the impact of the PAT scheme on
national industrial energy efficiency.

BTL 4

Analyzing




