4- Course Specification of: Energy Efficiency and Conservation

Course Code (PMES313)
I. General Information About the Course:
1. | Course Title: Energy Efficiency and Conservation
2. | Course Code and Number: PMES5313
Credit Hours Total
3. | Credit Hours: Lecture | Practical | Seminar/Tutorial
3 - - 3
4. | Study Level and Semester: First Semester

5. | Pre-requisites (if any): -

6. | Co-requisites (if any): -

Program (s) in which the course is | MSc. in Electrical Power Engineering

offered:
8. | Language of teaching the course: English
9. | Study System: Courses & Thesis
10. | Prepared By: Prof. Dr. Eng. Omar H. Al-Sakaf
1. | Reviewed by: Dr. RAdwan Al-Bouthigy

12. | Date of Approval:

II. Course Description:

Efficiency and sustainability of energy systems are pre-requisites for sustainable development and
the challenges to achieve this lie at the interface of technology innovation and human behavior. This
course is designed to give students the skills to identify and understand energy efficiency and
conservation methods used to reduce energy consumption in the built environment. Students will
analyze power systems, residential and industrial facilities for opportunities to employ these energy
saving measures. Students will become familiar with the use of energy monitoring and measuring
equipment used for energy auditing. Students will also learn to calculate energy savings and
determine environmental impacts of these energy saving methods. Topics include elements of
energy conservation and management, energy conservation in power systems, energy-efficient
technologies for green buildings and industrial processes, energy audit, techno-economic and
environmental evaluation of energy efficiency measures and case studies.

II1. Course Intended Learning Outcomes (CILOs):

Upon successful completion of Energy Efficiency and Conservation Course, the graduates will be
able to:

al - Recognize that energy conservation in its various forms is the cornerstone of successful
national energy strategy.

a2 - Understand the rationale for and the drivers behind the international trend that energy
efficiency has become the first fuel to meet rising energy demand and the first tool to mitigate
carbon emissions.

bl - Formulate the parts of knowledge and analysis that are required to carry out projects in
connection with administration and efficient use of energy in different sectors.

b2 - Develop new ideas to improve the administration, conservation and efficient use of energy.




cl - Conduct energy audits to provide a "bench-mark" (Reference point) for managing energy and
planning a more effective use of energy throughout the organization.

c2 - Evaluate the techno-economic feasibility of the energy conservation and energy efficiency

techniques adopted.

d1 - Demonstrate analytical and problem-solving skills appropriate to the energy sector with focus
on energy efficiency improvement and energy conservation.

d2 - Function effectively in diverse teams and in multi-disciplinary settings to disseminate the
benefits of and opportunities for energy efficiency improvement and energy conservation.

IV. Alignment of Course Intended Learning Outcomes (CILOs) to Program

Intended Learning Outcomes (PILOs )

CILOs

PILOs

a. Knowledge and Understanding: Upon

successful completion of the Energy
Efficiency and Conservation Course, the
graduates will be able to:

A. Knowledge and Understanding:
Upon successful completion of the
MSec. in Electrical Power
Engineering Program, the graduates
will be able to:

al. | Recognize that energy conservation in its | Al. | Demonstrate in-depth understanding of
various forms is the cornerstone of successful the theory and practice of modern
national energy strategy. electrical power systems design and

operation and system identification.

a2. | Understand the rationale for and the drivers
behind the international trend that energy Recognize and comprehend the key
efficiency has become the first fuel to meet | A2. | role of sustainable energy for national
rising energy demand and the first tool to and global sustainable development.
mitigate carbon emissions.

b. Cognitive/ Intellectual Skills: Upon successful
completion of the Energy Efficiency and
Conservation Course, the graduates will be

B. Cognitive/ Intellectual Skills: Upon
successful completion of the MSec. in
Electrical Power Engineering Program,

able to: the graduates will be able to:
bl. | Formulate the parts of knowledge and | B1. | Identify, formulate, and solve complex
analysis that are required to carry out projects power engineering problems by
in connection with administration and selecting and applying appropriate
efficient use of energy in different sectors. tools and techniques.
b2. | Develop new ideas to improve the | B2.

administration, conservation and efficient use
of energy.

Critically review the  scientific
literature for effective justification and
support of results and decisions.

¢. Professional

and Practical Skills: Upon

successful completion of the Energy Efficiency
and Conservation Course, the graduates will
be able to:

C. Professional and Practical Skills:
Upon successful completion of the MSe. in
Electrical Power Engineering Program, the
graduates will be able to:

cl.

Conduct energy audits to provide a "bench-
mark" (Reference point) for managing energy
and planning a more effective use of energy

Cl1. | Apply modern tools for research,
computation, simulation, analysis, and

design of modern power systems.




throughout the organization.
c2. C2. | Recognize the interdisciplinary nature
Evaluate the techno-economic feasibility of R e 'ly Sllser
. areas of knowledge to the solution, and
the energy conservation and energy . . .
. . work with other professions to arrive at
efficiency techniques adopted. . . !
a solution for complex engineering
problems.

d. Transferable  Skills: Upon  successful | D. Transferable Skills: Upon successful
completion of the Energy Efficiency and completion of the MSc. in Electrical
Conservation Course, the graduates will be Power Engineering Program, the
able to: graduates will be able to:

dl. | Demonstrate analytical and problem-solving | D1. | Demonstrate leadership skills in the
skills appropriate to the energy sector with workplace, to function professionally in
focus on energy efficiency improvement and a globally competitive world, and to
energy conservation. communicate  engineering  results

effectively.

d2. | Function effectively in diverse teams and in | D2. | Realize the relevance of economics,
multi-disciplinary settings to disseminate the ethics and teamwork to the profession.
beneﬁts of gnd opportunities for energy D3. | Pursue advanced graduate studies and
efficiency  improvement and  energy . :

. lifelong learning.
conservation.

V. Alignment of CILOs to Teaching and Assessment Strategies

a. Alignment of Knowledge and Understanding CILOs:

Knowledge and Understanding CILOs Teaching Strategies Assessment Strategies
al. | Recognize that energy conservation in | ® Lectures = Group work
its various forms is the cornerstone of | * D emonstrations " Assignments .
successful national energy strateg = Interactive class | = Oral Presentations
Y- discussions = Written Exams
a2. Understand the rationale for and the
drivers behind the international trend
that energy efficiency has become the
first fuel to meet rising energy demand
and the first tool to mitigate carbon
emissions.
b. Alignment of Intellectual Skills CILOs:
Intellectual Skills CILOs Teaching Strategies Assessment Strategies
bl. | Formulate the parts of knowledge and | * Lectures " Assignments
analysis that are required to carry out | " Demonstrations * Ol
projects n connection with = Interactive class Presentations
.. . . discussion = Exams
administration and efficient use of
energy in different sectors.
b2. | Develop new ideas to improve the
administration, conservation  and
efficient use of energy.
c. Alignment of Professional and Practical Skills CILOs:
Professional and Practical Skills CILOs Teaching Strategies Assessment Strategies
cl. | Conduct energy audits to provide a|" Lectures " Assignments




"bench-mark" (Reference point) for | * Demonstrations

managing energy and planning a more
effective use of energy throughout the

Oral Presentations

= Interactive class discussion | = Exams

organization.
c2. | Evaluate the techno-economic
feasibility of the energy conservation
and energy efficiency techniques
adopted.
d. Alignment of Transferable (General) Skills CILOs:
Transferable (General) Skills CILOs Teaching Strategies Assessment Strategies
d1. | Demonstrate analytical and problem- | * Demonstrations * Assignments
solving skills appropriate to the energy | " Il}terac‘give class | = Oral Presentations.
sector with focus on energy efficiency discussion
improvement and energy conservation.
d2. | Function effectively in diverse teams
and in multi-disciplinary settings to
disseminate the benefits of and
opportunities for energy efficiency
improvement and energy conservation.
VI. Course Content
1. Theoretical Aspect
Order | Topic List / Units Sub -Topics List NDTHLCR @ | EOTaes ) |- (D
Weeks Hours ILOs
Sustainable e Sustainable Development Goals
Development e Goal 7 - Sustainable Energy
and Energy Role | ® Energy Sources, Conversion and Use
e Emissions from electricity generation
e A Low Carbon Future-Low-emissions
1 Development 1 3 a.l,a.2
e Energy Indicators for Sustainable
Development
e Energy Efficiency Indicators — World
Statistics
e Energy Efficiency Standards
Elements of | * General energy problem, Sector wise
Energy Energy consumption, demand .supply
Conservation and gap, Scope for energy conservation and
its benefits
Management . .
e Energy conservation Principles
e Mandatory provisions of Energy
conservation acts al a2,
2 e Energy management concept and 1 3 b.1,b.2,
objectives c.l,c.2
e Energy management programmes
e Energy Conservation vs. Energy
Efficiency
e Behavior and energy use — Rational
Use of Energy




Supply-side Efficiency

Performance improvement of existing
power plants

Energy efficient power generation
Cogeneration, Combined Cycle Power
Plants

Distributed Generation (Combined heat
and power, Micro-turbines, Renewable

Energy energy systems) E' } ) E;
Conservation in |- Zero Emissions Power Generation B
Power Systems e Technical measures to optimize c.1 (i ;‘2’
transmission & distribution losses :
e Demand side Efficiency
- Demand side management policy
concepts
- Load response programmes
- Types of tariffs and restructuring of
electric tariff
e Energy Efficiency Policy
Energy-efficient | ¢ Definition of Green Buildings
technologies for | ¢ Green Engineering and Green Cities
green buildings e Aims of Green buildings/fundamental
objectives of green buildings a.l, a2,
g b.1,b.2,
e Benefits of green buildings el c2
e Green Building Certification T
Programmes (LEED, BREAM, ...)
e Zero Energy Buildings
) a.l,a.2,
Midterm Exam bl b2
Energy-efficient | ¢ Energy efficient industrial power
technologies for generation Al a2
industrial o Energy-efficient industrial Equipment b' 1 ’ b' 2’
processes e Saving opportunities in electric motors c: 1’ c:2’
e Benefits of Power factor improvement d 1’, d.2,
e Energy conservation by Variable Speed
Drives
Energy Audit e Energy audit and its benefits,
e Energy flow diagram
e Preliminary, Detailed energy audit. a.l,a2,
: b.1,b.2,
e Methodology of energy audit ol co
e Energy audit report. d. 1” d.2,
e Electrical Measuring Instruments
e Rules and regulations for energy audit
Techno- e Evaluation criteria
economic  and | ® Emission reduction potential a.l,az2,
environmental e Technological feasibility b.1,b.2,
evaluation of [  Economic viability c.l,c.2,
energy efficiency | ® Carbon Credits and Carbon Markets d.1,d.2
measures
Practical e Energy and Renewable Energy Projects a.l,a.2,
examples and | ¢ Combining renewables and energy b.1,b.2,
case studies efficiency to improve sustainability of c.l,c2,

energy development

d.1,d.2




Green Energy Audit of Buildings
Promoting Energy Conservation and
Efficiency through Education

10

Final Exam

All Topics

a.l,a.2,
b.1,b.2

Number of Weeks /and Contact Hours Per Semester

16

48




2. Practical Aspect NA

Order Practical / Tutorials topics

Number
of Weeks

Contact
Hours

Course ILOs

Number of Weeks /and Contact Hours Per Semester

3. Tutorial Aspect: NA

No. Tutorial

Number of
Weeks

Contact
Hours

Learning
Outcomes
(CILOs)

Number of Weeks /and Units Per Semester

15

30

VIL. Teaching Strategies:

Formal lectures
Interactive discussions
Group work

[ ]
[ ]
[ ]
e Presentations

VIII.Assessment Methods of the Course:

= Group work

*  Assignments

=  Oral Presentations
=  Written Exams

IX. Tasks and Assignments:

Individual/

No Group

Assignments/ Tasks

Mark

Week Due

CILOs
(symbols)

1 | Group work; groups will:

e Prepare a report based on a survey of at
least three nearby industries on energy
conservation measures adopted by them

using questionnaire. Group

e Carry out a survey on internet and prepare
a report on energy conservation
legislations in Yemen compared with
other countries.

20

3-14

a.l,a.z2,
b.1,b.2,
c.1,c.2,
d.1,d.2




e Carry out detailed energy audit of the
Faculty of Engineering or any other
official building.

e By the end of the semester (Week 14),
Student Groups will submit their Final
Reports and deliver a PowerPoint
presentation within a plenary session.

| Total Score " 20 | - -

X. Learning Assessment:

Week Proportion of
No. Assessment Tasks due Dlack Final Assessment CILOS
Assignments a.l,a22,b.1,
1 3-14 20 20% b.2,c.1,c.2,
d.1,d.2
2 id- 0
Mid-Term Exam 8 20 20% al,a2.bl,
b.2
3 | Final Exam 16 60 60%
Total 100 100% -

VIII Learning Resources and Facilities

1- Required Textbook(s)

e Frank Kreith, D. Yogi Goswami, 'Energy Management and Conservation Handbook', 2"
Edition, CRC Press, 2017.

e Ming Yang, Xin Yu, 'Energy Efficiency - Benefits for Environment and Society', Springer,
2015.

2- Essential References

e Moncef Krarti, 'Energy-Efficient Electrical Systems for Buildings', Taylor & Francis Group,
2017.

e Albert Thumann, Terry Niehus, William J. Younger, 'Handbook of Energy Audits', 9" Edition,
River Publishers, 2012.

e D. Yogi Goswami, Frank Kreith, 'Energy Efficiency and Renewable Energy Handbook', 2"
Edition, CRC Press, 2016.

3- Electronic Materials and Websites ezc.

e Course Power Point.
e Video clips.
e Links to information resources.

Educational and research Facilities and Equipment Required




Technology Resources
(AVY, data show, Smart Board, software, etc.)

Other Resources
(Specify, e.g. if specific laboratory equipment is required, list requirements or attach a list)
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Academic Year: ...ccevevvvunene

Course Plan (Syllabus): Energy Efficiency and Conservation

I. Information about Faculty Member Responsible for the Course:

N -
ame Prof. Dr. Eng. Omar H. Al Office Hours
Sakaf
Location &Telephone No. Faculty of Engineering
Mobile: SAT | SUN [ MON | TUE | WED | THU
733772328/773332328
E-mail oalsakaf@gmail.com 08i00
oalsakaf(@yahoo.com 12:00
II. General information about the course:
1. Course Title Energy Efficiency and Conservation
2. Course Code and Number PMES5313
Credit Hours Total
3.| Credit Hours Lecture Practical | Seminar/Tutorial
3 - - 3

Study Level and Semester

First Semester

Pre-requisites

Co -requisite

is offered

Program (s) in which the course

MSec. in Electrical Power Engineering

Language of teaching the course | English

hd el B B N

Location of teaching the course

Faculty of Engineering




[II. Course Description:

Efficiency and sustainability of energy systems are pre-requisites for sustainable development and
the challenges to achieve this lie at the interface of technology innovation and human behavior. This
course is designed to give students the skills to identify and understand energy efficiency and
conservation methods used to reduce energy consumption in the built environment. Students will
analyze power systems, residential and industrial facilities for opportunities to employ these energy
saving measures. Students will become familiar with the use of energy monitoring and measuring
equipment used for energy auditing. Students will also learn to calculate energy savings and
determine environmental impacts of these energy saving methods. Topics include elements of
energy conservation and management, energy conservation in power systems, energy-efficient
technologies for green buildings and industrial processes, energy audit, techno-economic and
environmental evaluation of energy efficiency measures and case studies.

IV. Course Intended Learning Outcomes (CILOs):

Upon successful completion of Energy Efficiency and Conservation Course, the graduates will be
able to:

al - Recognize that energy conservation in its various forms is the cornerstone of successful
national energy strategy.

a2 - Understand the rationale for and the drivers behind the international trend that energy
efficiency has become the first fuel to meet rising energy demand and the first tool to mitigate
carbon emissions.

bl - Formulate the parts of knowledge and analysis that are required to carry out projects in
connection with administration and efficient use of energy in different sectors.

b2 - Develop new ideas to improve the administration, conservation and efficient use of energy.

cl - Conduct energy audits to provide a "bench-mark" (Reference point) for managing energy and
planning a more effective use of energy throughout the organization.

c2 - Evaluate the techno-economic feasibility of the energy conservation and energy efficiency
techniques adopted.

d1 - Demonstrate analytical and problem-solving skills appropriate to the energy sector with focus
on energy efficiency improvement and energy conservation.

d2 - Function effectively in diverse teams and in multi-disciplinary settings to disseminate the
benefits of and opportunities for energy efficiency improvement and energy conservation.

II. Course Contents

A — Theoretical Aspects

Order Topics List Week Due S
Hours
1 Sustainable Development and Energy Role Week 1 3
) Elements of Energy Conservation and Management Week 2 3
3 Energy Conservation in Power Systems Week 3-5 9




II. Course Contents

A — Theoretical Aspects

4 Energy-efficient technologies for green buildings Week 6-7 6
5 Midterm Exam Week 8 3
6 Energy-efficient technologies for industrial processes Week 9-10 6
7 | Energy Audit Week 11 - 12 6
] Techno-economic and environmental evaluation of energy Week 13 3
efficiency measures
9 Practical examples and case studies Week 14 - 15 6
10 Final Exam Week 16 3
Number of Weeks and Units Per Semester 16 48
1. Practical Aspect NA
Order Practical / Tutorials topics g‘&,n;i; Cﬁ:&izt Course ILOs
1
2

Number of Weeks /and Contact Hours Per Semester




2. Training/ Tutorials/ Exercises Aspects: NA
Order Tutorials/ Exercises Week Due Contact Hours
1
2
Number of Weeks /and Contact Hours Per Semester
V. Teaching Strategies:
e Formal lectures
e Interactive discussions
e  Group work
e Presentations
VI.Assessment Methods of the Course:
= Group work
= Assignments
= QOral Presentations
*  Written Exams
IX. Tasks and Assignments:
| No | Assignments/ Tasks | Individual/ Group Mark Week Due
1 | Group work; groups will:
e Prepare a report based on a survey of at least
three nearby industries on energy conservation
measures adopted by them using questionnaire.
e Carry out a survey on internet and prepare a
report on energy conservation legislations in
Yemen compared with other countries. Group 20 3-14
e (arry out detailed energy audit of the Faculty of
Engineering or any other official building.
e By the end of the semester (Week 14), Student
Groups will submit their Final Reports and
deliver a PowerPoint presentation within a
plenary session.
| L Total Score " 20 | -
XI. Learning Assessment:
No. Assessment Tasks Week due Mark Proportion of Final
Assessment
Assignments 3-14 20 20%
Mid-Term Exam 8 20 20%
Final Exam 16 60 60%
Total 100 100%
VIII Learning Resources and Facilities
1- Required Textbook(s)




e Frank Kreith, D. Yogi Goswami, 'Energy Management and Conservation Handbook', 2"
Edition, CRC Press, 2017.
e Ming Yang, Xin Yu, 'Energy Efficiency - Benefits for Environment and Society', Springer, 2015.

2- Essential References

e Moncef Krarti, 'Energy-Efficient Electrical Systems for Buildings', Taylor & Francis Group,
2017.

e Albert Thumann, Terry Niehus, William J. Younger, 'Handbook of Energy Audits', 9" Edition,
River Publishers, 2012.

e D. Yogi Goswami, Frank Kreith, 'Energy Efficiency and Renewable Energy Handbook', 2"
Edition, CRC Press, 2016.

3- Electronic Materials and Websites ezc.

e Course Power Point.
e Video clips.

e Links to information resources.

Educational and research Facilities and Equipment Required

Technology Resources
(AVY, data show, Smart Board, software, etc.)

Other Resources
(Specify, e.g. if specific laboratory equipment is required, list requirements or attach a list)

Course Policies J_iall (& dasial) clubiadl g oyl pual) @

ALl Lad ) jAall dalad) dusbad) LU A% Azalad) il s £ a1 da

:Class Attendance 4asail) cillladl) jgan b | 1

Lk pldgl) axe Jla A ajag s @l pdlaall (4 %T5 ) gany i) o 3k -

29 %25 il Jslad Ja (b glada¥) Jsia e lldall o a9 andll GOl bl g ) gaang | 0 ) al) i pdy -
Al adaa (e la ) )R

Tardy saliall je2all | 2
Sl e DA e Bal) AL 13 g ¢ ol pAl) Jualll) B &l pa GO Aol g Baad AL 1Y) B pudalaal) ) gdan clUall ransy -
B palaal) Jgia (e ey al i) ade die g ) jial) il (e Lighd day

:Exam Attendance/Punctuality oais! b g 3
Olaia¥) gy e 4883 (20) Jlata JAL 1Y) ALl ladiad) Jsis quillall macw ¥ -
A B laia¥) allal Aaldd) gl oll) gada Algdl) pladia¥) (e bl s 1)) -

:Assignments & Projects g ldally cilipaill | 4
Mgaledt g RS LAT Jay) guda g Ll 28 g4 23359 Jaaalll Ahay (8 lipil) £ g5 ) el Ml 228y -
Aalad A AU oA Gkl A 30 e p g sl ae gall G clidsl) adlud & qallal) AL 1Y) -

:Cheating &l | 5
Ul gl Aad ddde gaai Al ol Aall) cladal) b Glally i) Al cigd Ja A -
_dmw\;\eJﬁ\QAeﬁ@JL&dbﬁmﬁgidﬁﬂj\ Gl Gllal) ald gl Jla A -

:Plagiarism J-ai¥I | 6
Sy Lalal) dai) gakat ade Al clatia¥) o)aY Gtk duadld Jaily padd aga g U b -

:Other policies ¢ Al el | 7
L. SIS alad 1o 9a ) il gal aladind Jha 5 AT b i -







