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Preamble: This course introduces basic knowledge about energy management and audit. 

Energy management opportunities in electrical and mechanical systems are discussed. Demand 

side management and ancillary services are explained. Economic analysis of energy conservation 

measures are also described. 

Prerequisite: Nil 
 

Course Outcomes: After the completion of the course the student will be able to 
 

CO 1 Analyse the significance of energy management and auditing. 

CO 2 Discuss the energy efficiency and management of electrical loads. 

CO 3 Apply demand side management techniques. 

CO 4 Explain the energy management opportunities in industries. 

CO 5 Compute the economic feasibility of the energy conservation measures. 
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Assessment Pattern 
 

Bloom’s Category Continuous Assessment 

Tests 

 
End Semester Examination 

1 2 

Remember (K1) 15 15 30 

Understand (K2) 20 20 40 

Apply (K3) 15 15 30 

Analyse (K4)    

Evaluate (K5)    

Create (K6)    
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Mark distribution 
 

Total Marks CIE ESE ESE Duration 

150 50 100 3 hours 

 

Continuous Internal Evaluation Pattern: 
 

Attendance : 10 marks 

Continuous Assessment Test (2 numbers) : 25 marks 

Assignment/Quiz/Course project : 15 marks 

 
End Semester Examination Pattern: There will be two parts; Part A and Part B. Part A 

contains 10 questions with 2 questions from each module, having 3 marks for each question. 

Students should answer all questions. Part B contains 2 questions from each module of which 

student should answer any one. Each question can have a maximum 2 subdivisions and carry 14 

marks. 

 
 

Course Level Assessment Questions 

Course Outcome 1 (CO1): 

1. Define energy management. (K1, PO1, PO6, PO7) 
 

2. List the different phases involved in energy management planning. (K1, PO1, PO6, PO7) 
 

3. State the need for energy audit. (K2, PO1, PO6, PO7, PO9) 
 

Course Outcome 2 (CO2) 
 

1. State the different methods which can be adopted to reduce energy consumption in lighting. 

(K2, PO1, PO3, PO4) 

2. Describe how energy consumption can be reduced by energy efficient motors. (K2, PO1, PO3, 

PO4, PO6, PO7) 

3. Discuss the maximum efficiency standards for distribution transformers. (K1, PO1, PO3, 

PO4, PO6, PO7) 

Course Outcome 3 (CO3): 
 

1. Discuss the different techniques of DSM. (K2, PO1, PO3, PO4) 
 

2. Illustrate the different techniques used for peak load management. (K2, PO1, PO3, PO4, PO6, 

PO7) 

3. Explain the different types of ancillary services. (K2, PO1, PO3, PO4) 
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Course Outcome 4 (CO4): 
 

1. Define Coefficient of performance. (K1, PO1) 
 

2. Demonstrate how waste heat recovery can be done. (K2, PO1, PO3, PO4, PO6, PO7) 
 

3. Describe how energy consumption can be reduced by cogeneration. (K3, PO1, PO3, PO4, 

PO6, PO7) 

Course Outcome 5 (CO5): 
 

1. State the need for economic analysis of energy projects. (K2, PO1, PO11) 
 

2. Define pay back period. (K2, PO1, PO11) 
 

3. Demonstrate how life cycle costing approach can be used for comparing energy projects. (K3, 

PO1, PO11) 
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PART A (3 x 10 = 30 Marks) 
 

Answer all questions. Each question carries 3 Marks 

 
1. Explain what you mean by power quality audit. 

 
2. Write notes on building management systems. 

 
3. Compare the efficacy of different light sources. 

 
4. Write notes on design measures for increasing efficiency in transformers. 

 
5. Discuss the benefits of demand side management. 

 
6. Explain the benefits of power factor improvement. 
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7. Discuss any two opportunities for energy savings in steam distribution. 

 
8. Explain the working of a waste heat recovery system. 

 
9. What are the advantages and disadvantages of the payback period method? 

 
10. Write notes on computer aided energy management systems. 

 

 
PART B (14 x 5 = 70 Marks) 

Answer any one full question from each module. Each question carries 14 marks 

 
Module 1 

11. a. With the help of case studies, explain any four energy management 8 

principles. 

b. Explain the different phases of energy management planning. 6 

12. a. Explain the different steps involved in a detailed energy audit. 7 

b. Discuss the different instruments used for energy audit. 7 

Module 2 

13. a. With the help of case studies, explain any four methods to reduce energy 8 

consumption in lighting. 

b. Explain how energy efficient motors help in reducing energy consumption. 6 

14. a. With the help of case studies, explain any four methods to reduce energy 8 

consumption in motors. 

 
b. Define cascade efficiency of an electrical system. How it can be calculated? 6 

 
Module 3 

 

 
15. a. Explain the different techniques of demand side management. 6 

 
b. The load on an installation is 800 kW, 0·8 lagging p.f. which works for 8 

3000hours per annum. The tariff is Rs 100 per kVA plus 20 paise per kWh. If 

the power factor is improved to 0·9 lagging by means of loss-free capacitors 

costing Rs 60 per kVAR, calculate the annual saving effected. Allow 10% per 

annum for interest and depreciation on capacitors. 

 
16. a. Discuss the importance of peak demand control. Explain the different 8 

methods used for that. 
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b. Explain the different types of ancillary services. 6 

Module 4 

17. a. Explain any four energy conservation opportunities in furnaces 7 

b. Explain the working of different types of cogeneration systems. 7 

18. a. Discuss the different energy conservation opportunities in boiler. 7 

b. Explain any five energy saving opportunities in heating, ventilating and air 7 

conditioning systems. 

Module 5 

19. a. Calculate the energy saving and payback period which can be achieved by 8 

replacing a 11 kW, existing motor with an EEM. The capital investment 

required for EEM is Rs. 40,000/-. Cost of energy/kWh is Rs. 5. The loading 

is 70% of the rated value for both motors. Efficiency of the existing motor is 

81% and that of EEM is 84.7%. 

 
b. Compare internal rate of return method with present value method for the 6 

selection of energy projects. 

20. a. Explain how the life cycle costing approach can be used for the selection of 6 

energy projects. 

 
b. The cash flow of an energy saving project with a capital investment cost of 8 

Rs. 20,000/- is given in the table below. Find the NPV of the project at a 

discount rate of 10%. Also find the Internal Rate of Return of the project. 
 

Year Cash flow 

1 7000 

2 7000 

3 7000 

4 7000 

5 7000 

6 7000 
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Syllabus 

 

Module 1 (7 hours) 

Energy Management - General Principles and Planning: 

General principles of energy management and energy management planning 

Energy Audit: Definition, need, types and methodologies. Instruments for energy audit, Energy 

audit report - Power quality audit 

Energy conservation in buildings: ECBC code (basic aspects), Building Management System 

(BMS). 

 

Module 2 (9 hrs) 

Energy Efficiency in Electricity Utilization: 

Electricity transmission and distribution system, cascade efficiency. 

Lighting: Modern energy efficient light sources, life and efficacy comparison with older light 

sources, energy conservation in lighting, use of sensors and lighting automation. 

Motors: Development of energy efficient motors and the present status, techniques for improving 

energy efficiency, necessity for load matching and selection of motors for constant and variable 

loads. 

Transformers: Present maximum efficiency standards for power and distribution transformers, 

design measures for increasing efficiency in electrical system components. 

 
Module 3 (8 hours) 

Demand side Management: Introduction to DSM, benefits of DSM, different techniques of 

DSM –time of day pricing, multi-utility power exchange model, time of day models for planning. 

Load management, load priority technique, peak clipping, peak shifting, valley filling, strategic 

conservation, energy efficient equipment. 

Power factor improvement, numerical examples. 

DSM and Environment. 

Ancillary services: Introduction of ancillary services – Types of Ancillary services 

 

Module 4 (6 hours) 

Energy Management in Industries and Commercial Establishments: 

Boilers: working principle - blow down, energy conservation opportunities in boiler. 

Steam: properties of steam, distribution losses, steam trapping. Identifying opportunities for 

energy savings in steam distribution. 

Furnace: General fuel economy measures, energy conservation opportunities in furnaces. 

HVAC system: Performance and saving opportunities in Refrigeration and Air conditioning 

systems. 

Heat Recovery Systems: 

Waste heat recovery system - Energy saving opportunities. 

Cogeneration: Types and schemes, optimal operation of cogeneration plants, combined cycle 

electricity generation. 
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Module 5 (6 hours) 

Energy Economics: 

Economic analysis: methods, cash flow model, time value of money, evaluation of proposals, pay-

back period, average rate of return method, internal rate of return method, present value method, 

life cycle costing approach. Computer aided Energy Management Systems (EMS). 

 
Text/Reference Books 

1. Energy Conservation Act – 2001 and Related Rules and Standards. 

2. Publications of Bureau of Energy Efficiency (BEE). 

3. Albert Thumann, William J. Younger, Handbook of Energy Audits, CRC Press, 2003. 

4. IEEE recommended practice for energy management in industrial and commercial 

facilities 

5. D. Yogi Goswami, Frank Kreith, Energy Management and Conservation Handbook, CRC 

Press, 2007 

6. Operation of restructured power systems Kankar Bhattacharya, Jaap E. Daadler, Math H.J 

Bollen, Kluwer Academic Pub., 2001. 

7. Wayne C. Turner, Energy management Hand Book - the Fairmount Press, Inc., 1997 

8. Charles M. Gottschalk, Industrial energy conservation, John Wiley & Sons, 1996. 
 

 
No Topic No. of Lectures 

1 Energy Management - General Principles and Planning; 

Energy audit (7 hours) 

1.1 Energy management; General principles of energy management 2 

1.2 Energy management planning 1 

1.3 Energy audit: Definition, need, types and methodologies. 2 

1.4 Instruments for energy audit, Energy audit report. Power quality 

audit 

1 

1.5 ECBC code (basic aspects), Building Management System (BMS). 1 

2 Energy management in Electricity Utilization (8 hours) 

2.1 Electricity 

efficiency. 

transmission and distribution system, cascade 1 

2.2 Energy management opportunities in Lighting: Modern energy 

efficient light sources, life and efficacy comparison with older 

light sources, energy conservation in lighting, use of sensors and 

lighting automation. 

2 

2.3 Energy management opportunities in Motors: Development of 

energy efficient motors and the present status, techniques for 

improving energy efficiency, necessity for load matching and 

selection of motors for constant and variable loads. 

2 

2.4 Transformers: Present maximum efficiency standards for power 

and distribution transformers, design measures for increasing 

efficiency in electrical system components. 

3 

3 Demand side Management and Ancillary service management:(8 hours) 

3.1 Introduction to DSM, benefits of DSM, different techniques of 

DSM, DSM and Environment. 

2 

3.2 Time of day pricing, multi-utility power exchange model, time of 

day models for planning. 

2 
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3.3 Load management, load priority technique, peak clipping, peak 

shifting, valley filling, strategic conservation, energy efficient 

equipment. 

2 

3.4 Power factor improvement, simple problems. 1 

3.5 Introduction of ancillary services – Types of Ancillary services 1 

4 Energy Management in Industries and Commercial Establishments (6 hours): 

4.1 Boilers: working principle - blow down, energy conservation 

opportunities in boiler. 

1 

4.2 Steam: properties of steam, distribution losses, steam trapping. 

identifying opportunities for energy savings in steam distribution. 

1 

4.3 Furnace: General fuel economy measures, energy conservation 

opportunities in furnaces. 

1 

4.4 Performance and saving opportunities in Refrigeration and Air 

conditioning systems. 

2 

4.5 Waste heat recovery system - Energy saving opportunities. 

Cogeneration: types and schemes, optimal operation of 

cogeneration plants, combined cycle electricity generation. 

1 

5 Energy Economics (6 hours) 

5.1 Economic analysis methods 1 

5.2 Cash flow model, time value of money, evaluation of proposals 1 

5.3 Pay-back method, average rate of return method, internal rate of 

return method 

2 

5. 4 Present value method, life cycle costing approach. 1 

5.4 Computer aided Energy Management Systems (EMS). 1 

 


