
                           

 

 

EDO UNIVERSITY IYAMHO 

Department of Electrical/Electronic Engineering 

GEE 213 Energy Efficiency and Waste Management 
 

 
Instructor: Dr Aizebeoje Balogun Vincent, email: vincent.balogun@edouniversity.edu.ng 

Lectures: Mondays, 8am – 10 am, LT1, phone: (+234) 8036434484 

Office hours: Monday to Friday, 8am – 4pm, Office: Room 19, 3rd Floor, Administrative Block 

 

Teaching Assistants: Engr. S.Ogbikaya 

 

Description: At the completion of this course, students are expected to: Identify how energy can 

be managed efficiently, identify the effect of renewable energy for sustainable development and 

identify how waste can be managed in the environment, its challenges and prospect. Demonstrate 

how a solar system is connected and produce a biogas within the University community. 

 

Prerequisites: Students should be familiar with the concepts of Domestic, Commercial and 

Industrial energy consumption and management. Green computing, solar lamp, energy saving 

lamp, and power usage effectiveness. Building performance, energy-efficient landscaping, 

window insulation film and phase out of incandescent bulbs. Renewable energy for sustainable 

development with emphasis and practical demonstration on Solar, Wind and Hydro-Electric power 

generation as it relates to our environment. Waste management, Waste to wealth: Challenges and 

Prospect. Waste disposal, collection, removal and recycling. Experimental production of biogas 

within the University community. 

 

Assignments: Continuous assessment is based on Test =15, Quiz/Assignment =10, Attendance =5, 

Total = 30 Marks. Scores from continuous assessment shall normally constitute 30 % of the final marks. 

 

Grading: In addition to continuous assessment, final examinations shall normally be given at the end of 

the semester. The final grade shall be based as follows: Final Examination – 70%, Continuous assessment 

– 30% (Quizzes, Tutorials, Homework and Tests). 

 

Textbook: The recommended textbook for this class are as stated: 

http://creativecommons.org/licenses/by-nc-sa/4.0/


Title: A Textbook of Electrical Technology  
Authors: B.L. Theraja and A.K. Theraja. 
Publisher: S. Chand & Company Ltd, First Multicolor Edition  
ISBN: 81-219-2440-5 
Year: 2005 

Title: A Course in Power Systems 

Authors: J.B. Gupta 

Publisher: Sanjeev Kumar Kataria, tenth edition 

Year: 2009 

 

Lectures: Below is a description of the contents 

Energy 

Energy is an essential commodity used in our world today. It has become increasingly more 

important as a result of the development experienced globally. Electrical energy can be utilized 

in different forms as follows: 

1) In thermal form in heating and cooling appliances 

2) For lighting purposes in illuminating systems 

3) In mechanical form for electrical motors and other industrial equipment. 

4) For transportation systems 

The S.I unit of energy is joules and it can also be measured in kWh. Our emphasis in this course 

is the measurement of energy in kWh. 

Note: Power is the rate of work done (energy) to time 

 i.e P = E/t   

      E = Pt 

If power is measured in kilowatt (kW) and time in hour (h), it implies that the measurement of 

energy E can be expressed as kWh. 

Before electrical energy is utilized, it is generated. This electrical energy can be generated in 

different ways which include: Hydro, thermal, wind, photo voltaic cell, fuel cell etc. 



The electrical energy generated at the generating stations are of low voltages of 10.5kV or 

11.5kV compared to the transmission voltage of 330kV. The generated voltage is stepped up by 

a step-up power transformer at the generating station to a voltage of 330kV for long distance 

transmission. This voltage is step down at the transmission station to 132kV and 33kV 

respectively before it is transmitted to the sub transmission station (injection station), where it is 

further step down by a step-down power transformer to 11kV for the purpose of distribution to 

various feeders. This energy is further transmitted to the various distribution transformers which 

now step down the 11kV from the feeder to 415V 3-phase supply and 230V single phase supply 

for domestic consumption. 

Energy Consumption 

This is the amount of energy in kilowatt hour (kWh) used by consumer which may be domestic, 

commercial or industrial. For energy to be consumed, it has to be generated, transmitted through 

the transmission lines before it is distributed to the final consumer. The final consumers may be 

classified into three categories namely; domestic consumers, commercial consumers and the 

industrial consumers depending on the voltage levels required. 

Domestic Energy Consumption: it is the total amount of energy in kWh used in a house for it 

household appliances. The amount of energy used per household varies depending on the type of 

residence, the climate and the standard of living of the country. The rated voltage for domestic 

energy consumers in Nigeria are 415V for 3-phase supply and 230V for a single phase supply. 

Examples of appliances used in domestic houses includes; heating appliances, cooling and 

refrigerating appliances, washing and drying machines, cooking appliances, electrical appliances, 

lighting points etc. Consumption by this type of consumers are always very high at night where 

all the lights are turned on and during hot weather where most air conditioning are turned on.   

Commercial Energy Consumption: This is the total energy in kWh used by organization which 

includes government, public or private entities and service providers. The rated voltage for this 

class of consumers is 11kV or 415V 3-phase supply. Examples of appliances used by this 

category of customers includes; heating appliances, air conditioning and refrigerating appliances, 

lighting and other electrical equipment. Consumption is high during the business hours and 

decreases at night and during weekends. 



Industrial Energy Consumption: It is the total energy in kWh demanded from the supply 

company by the manufacturing, mining and constructing industry. The rated voltage for these 

consumers is 11kV or 33kV from transmission stations. Consumption is high during production 

periods and decreases during off-peak production.  

Because of the rising cost of energy, it is therefore important to control and reduce energy 

consumption by the different categories of consumers to reduce cost, the process of achieving 

this is called energy management. 

Energy Management 

This involves planning, directing, controlling of supply and energy consumption to maximize 

production and minimize cost at minimal environmental pollution. It also involves the planning 

and operation of energy generated. The energy generated is effectively, economically and 

optimally used. The main aim of energy management includes cost savings, resources 

management and climate protection such that the consumers have access to the energy they 

require. Energy management is an indispensable factor of every organization or energy users. 

These organization or energy users must have energy management policy which must be 

implemented. The objective of this policy must be known to energy executive and supervisor and 

this energy must be monitored with respect to generation. For proper energy management, 

energy generated and energy consumption must be metered with data collected at intervals. This 

implies that energy can be managed at both the generating stations and the distribution stations. 

Ways of Energy Management 

Managing energy can be viewed in three–dimension namely: 

1) Reducing consumption: Reducing consumption can be achieved by the following; by the 

use of more efficient equipment with design improvement, shutting down 

appliances/machines not in use, turning out light not in use, use of LED light bulbs or 

energy saving bulbs, use of smart surge suppressor etc. 

2) Accessing lower rates: This is achieved when energy is utilized during off-peak period 

when it is less expensive. 



3) Optimizing energy use: This is used to achieve production goals in the least expensive 

and most profitable way. 

 

 

Steps for Energy Management:  

Energy management involves the following basic steps:  

1. Energy management as Policy and Commitment. 

2. Selection of energy manager and defining his responsibilities; 

i. Energy planning. 

ii. Monitoring energy consumption. 

iii. Planning energy conservation. 

iv. Implementing energy conservation measures. 

v. Achieve energy conservation objectives. 

3. Formulation of energy strategy and energy conservation plan. 

4. Bring awareness and involvement at various levels by means of training programmes, 

workshops, communication, in-house journals. 

5. Appoint energy audit team/consultants. 

6. Obtain report on energy conservation measures. 

7. Establish practice of monitoring energy consumption and effectiveness of energy conservation 

measures. 



8. Adopt new technology measures. 

9. Adopt recycling of scrap to avoid wastage. 

10. Carry out modifications, retrofitting or replacement of existing plant/machinery so as to save 

energy. 

Calculations on Energy Management 

Example 1 

 A warehouse space with 400 watt metal halide high bay light fixtures hanging at about 25 feet in 

the air uses 458 watt (per hour). If a new LED high bay fixture that uses only about 150 watt (per 

hour) will produce the same amount of light as the existing 400 watt metal halide, calculate the 

amount saved for one year by using the LED if the electricity rate is ₦10 per kWh and the 

average supply availability is 10 hours per day. 

Solution 1 

For the 400W metal halide, 

Energy consumed (kWh) = 458Wh = 0.458kWh 

Supply availability per day 10hrs 

Supply availability per year in hours = (365 x 10) hrs. = 3650hrs 

Energy consumed per year (kWh) = (0.458 x 3650) kWh = 1671.7kWh 

Therefore,  

If 1kWh of energy consumed cost ₦10, 

Hence 1671.7kWh of energy consumed will cost = 1671.7 x 10 = ₦16,717 

Similarly, 

For the 150W LED, 



Energy consumed (kWh) = 150Wh = 0.15kWh 

Energy consumed per year (kWh) = (0.15 x 3650) kWh = 547.5kWh 

Again,  

If 1kWh of energy consumed cost ₦10, 

Hence 547.5kWh of energy consumed will cost = 547.5 x 10 = ₦5,475 

Therefore, the amount saved using LED = ₦16,717 - ₦5,475 = ₦11,242 

Example 2 

A classroom space with 3-lamp, 4 foot fluorescent light fixtures hanging at about 8 feet in the 

grid ceiling with 117 watt per hour, is replaced by an LED light that uses 55 watt per hour to 

produce the same amount of light. What is the amount saved for one year using the LED light, if 

the cost of electricity is ₦13 per kWh and the supply availability is 12 hours per day. 
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