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Feedback

Lectures

Introduction - Giving
general information
about the English
Language

Quizzes and Tests

Lectures

Speaking (paired choice)

asking about the general

opinions about possible
issues

Feedback and Formative

Assessment

Lectures

Speaking( campus
announcement & general
conversation) report on
the speaker's opinion &
explain why he/she feels
that way

Feedback and Formative

Assessment

Lectures & discussions

Integrated speaking (Academic
reading & Lecture) explaining the
academic topics & describing the

main points in it.

Observations

Lectures & oral practicing

Listening to engineering
conversations to obtain a wide

vocabulary

Self-assessment

Lectures & Active

Learning

Listening to various videos
concerning the engineering fields
such as: (Mechanical engineering,
electrical engineering in addition to

renewable energies ).

Peer Assessment

Practicing Language

Mid-term Exam

Examinations

Writing ( learning students how to

write essays on the engineering

field)
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Writing (enabling
students to write their
opinion about specific
Peer Assessment Lecture and test academic topics in
general or write about
engineering subjects in

particular).
Speaking ( making the
students sum up the
Portfolios Inquiry-Based Learning main points of the
lecture that is delivered
previously)
Speaking (increasing
the student's ability to
speak fluency and
increasing its rate )
Listening ( encourage
Reflective Learning & the student to make
Experimental Learning inferences from what
he/she heard before)
Listening ( ask the
Reflective Learning & student what the speaker
Experimental Learning implies in his/her
speech)
Writing (ask the student
to write the essential
information in the
highlighted sentences in
a paragraph and make
paraphrasing in to those
sentences)

Portfolios Peer learning

Assignments and Projects

Assignments and Projects

Rubrics and Criteria-Based Reflective Learning &

Assessments Experimental Learning

Examinations Final Examination 1 5
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Isentropic Efficiency of
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Nozzle
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(Brayton Cycle)

Rankin Cycle “Steam 12
Power Plant”

The ldeal Reheat Rankin 13
Cycle

The Ideal Regenerative 3 14
RANKINE Cycle
Refrigerant cycles 3 15

oAl aeidi 11

atlatdy) -1

Jal.ul\ e:\;éﬂ\ -2




ool -3
Gl sl 4
OOl e daad i) A1)

o g lal) ol 12

Thermodynamics: an Engineering Approach / Yunus (S ol 2\,};@_}.«&\) Al 3 yaall il
Cengel

Fundamental of Classical Thermodynamics / Van Wylen (badl) st )l as) yall

E3aall) L om0 Al Bl gl yall 5 i)

C'_x:\.a)luY\ cﬁ\}n ‘2'\_}3})35!‘;(\ c;\),d\

A3l Ladid (galoa /el Cina g

oA a1

43Ual) deaia zsala

DA ey 2

Em En Smii 202913 (1+2)

A8/ Jadll 3

2024-2023| ) Juadl)

chagl) 138 dae) B 4

2022-9-1

daliad) gaaall J& 5

(= gl

(ASY) claa gl dae /(ASI) A pal) cleludl 23 6

dclu 45

(S pasd (oSS 1)) (oual ) Bl J gipesa pus) 7

s daaY) aad dids alag a0 awY)

JJ“\ <l .8

43Ul duaia (amadd gé driy asls Lussisy darala Balgd s Jsaall Gl g palad Al Al Balad) Cilaa)
JBanaial) cilBual)

O Al Clase cilyllaia agsd (38a Basatal) cilblal) g 48Ul Ausin Jlaa B plES) Cputiga dlas)
(ABET _slaa) dallad) g (pruigd) Slaic D dyida gl puilaall) dlaal) dpanadill pulaall Lgiiadai Al
Obal Gilaua) clthate 13 g

Gl DA e llig 5 AY) Apaybail) Aulaal) cilillaia AL g galial) 3ae) & axbail) Baga smlaa (b
(GLP) 1l ol yiidall julaag duawdil) Luallal) julaall g owdigh slaiedd bl julaal)
Ligal) dauall g Aadlead) 3 1) allad) Arigall ciliial gal) gaslaca &l 30 5 48 j2a g il jidall Ayida o) paslacall g
.(1ISO 50001 48Ual) 3 )3 alais  1SO 14001 4l 30 a3 SO 45001

riall) caraail) Jlaa B Agaladl il padll g Apuaigl 30y daghiia ekl B Aleldll daalual)
el Ganadl Jlaa 8 7 Al g jldia g dgalall & gal) LA DA (e 4o 53l B jhasall g

8l g Al Jabaall Aailasal) <l b3l g Agalad) <l ) gall Aaldl g utigl) o gl S B &) LdY)
ISy Lgaalat g Lgaant g Lganl g W alag) 4 g Asigal) A8 jmall 451110 Aaiih) Alusa) 5a 3 g pua &) 13) Lo
oaa

32




é!ﬂ\ﬁ{ﬁﬂ\ig&gﬁd}&@&ﬁ&;ﬂw&ﬂ‘@ﬁﬂlgﬂ*&gﬁwlQ,,waﬂ\ .
JAxa) N 3l e BN g
Laiaall dadd cilhalis A Ao ldl) daaluadl @

alail) g aladl) Gl il 9

]

il 5 il pealaall 1
NS Ja e L8 Al 2
(Ada aalase) £ il e aildl) aladl) 3
Apalall GG s Jaall 355 .4

gasall lail g s SIY) el 5

ool 6 (7

AN 45,10

pslil) 48y h

)

&3&4‘9&“ 9 daa ) ol

RETIPER
4 glhaal)

Sile L)

£ sau)

Oyl

(3ls 1o g5 2) ool

sl Adlhall duaia (e dadia
5_adl) ¢ A8Ual) asalda Clas g
ol

1and 6

o ) Bl A3l
NI

(A2l T4 gl 2) Ol ol2

Jil AaUall/zalall Jaés 538
‘Gu\ JJLAA_, ,RALH\
Badata el g 3aaal)

1,4,6 and 7

bl

(A2l T4 gl 2) Ol ol2

oigdl Sl iy
Jsall 3an g5 Ma¥l 5 Slasl)

o 4»\)3\ ?\3.\;:3\} iale
I

(3ks Lo g5 2) ool

Sasad Salea 5 las ) dadas
Cilas )

Ohylesl

(3ls Lo g5 2) ool

4 el Y alaal)

o A ) Byl azdles
NI

(R3ke Lo g 2) ol

3alal) LJ‘_’A

iy dadlie

(3ks Lo g5 2) ool

53 10 3l 5o s Jsn
Badxia dalaily

e o) Gyl 230
I

(A2l T4 gl 2) Ol o2

Recycle, By- J) <ilbaa
pass, and Purge

<l

(A2l T4 gl 2) Ol ol2

Lz dallall 315l el alal)
o gl g dalal)

1+ ki 2) & palas
(a..ﬁ\_u

5 s Al )

D35 05 ool s siadll

gl s siaal yii skl
skl il Caliadll

1+ ki 2) & palaa
(a..ﬁ\_u

Blall &) g0y 2ewsaW) Lkl
s

11

(dsdls 1+l 2) Ol ol

llell 2L 4 ) 5
4 saassll 5 4 5l

1-4, 6 and 7

12

(A2l T4 gl 2) Ol ol2

L g sl Aigl) (e dadia

1-3

13

<l

(A2l T4 gl 2) Ol ol2

el Bl oo dasie
4 e

1-3

14

<l

(dsdls 1+ s 2) Ol ol

oSl C e i) Y e
L)) Akl 3 3 S

1-3

2

15

Al A 1]

CllaieY) 5 il iy 1
PR ERII)

Al Slaa Sl

z ol g gl gl )l e pliall 5 4y 88 g jell 3
Allall (e daal )l 203 4

33




Al g el jalas,12

1- T David M. Himmelblau, “Basic Principles and Calculations in Chemical 4 slhaall B‘)?Ld\ sl
(a5 ) Aangiall)

Engineering”, Fifth Edition, Prentice-Hall International Editions, 1989.

2' Albert P.E. Thumann, “Fundamentals of Energy Engineering” Prentice-Hall 1984

3- Introduction to Energy Engineering, Mihir Sen, Department of Aerospace and
Mechanical Engineering, University of Notre Dame Notre Dame, IN 46556
December 2, 2015

Colorado Energy Management Handbook, Sixth Edition, 2007, by The Fairmont Press, iyl c.;\ all
Colorado, USA ()JL““M)

Bl aal yall g sl

Eaall) gy (m 33 3
(eoee 2 ) Aalal)

& e g g SV aal yall
Ca )

Iputigh 3 gal) ale/ ) all Cieag

oAl a1

Locusigl) slsall e

DAL ey 2

Em En Eci 201903 (2+0)

)/ Jadl) 3

2024-2023| sV Juadll

chuagll 13a dae) B 4

2023-6-1

daliall jganl) J8E 5

(& s

(ASl) i gl 238 /(AL Al ) o) 226

4cls 30

(S pn) (oo ST 1)) (ol pall Rl giguna ausl 7

s daaV) Ay Cpen alise ol )

JJM\ alaal .8

Bl dutia gaadd B Audis agle Gugoll daals Balgd Lo Jgaall COUal) quydig ailad e Al Al Balall ilaa)
JBasaial) culdual g




Cpaa Al e cillhia agd (38a5 3asadial) cilbhal) g A8Ual) dwdia Jlaa A pUS) Cpudiga Jae)
(ABET _xlaa) drallall g (oudigl laied Ayl gl julaeall) didaall duaadil) julaall Lgiiadi Al
oLl Glaa) clllate 13 g

Gkl DA e dlllg 5 JAY) Aapteil) dlaal) cilithiia (Blyg alial) dae) B asdeil) 3352 gmlaa (Gaukad
(GLP) 3l cashaill yidall yulea g dsamaddl) Zoallal) julaall g owsigl slaiedU A gl yulaall
digall Al g Aadlad) 3 1) alil) Aigall Cilial gal) suslase &l 3l g 48 o g ) pidiall i gl plaall g
.(1ISO 50001 48Ual) 3 13 allaiy  1SO 14001 4l 304 allaiy SO 45001

3 sl g auieail) caranaill Jlaa (8 dralal) i) jul) g Apunigh) 5 13Y) Laglata g ghai 8 Ao Lil) darlisal)
pel) el Gl (b AT g jldia g dpalad) &gl L YA (e L 5

(e 38l g A iail) Jalaall Aifaall <l 3N g Asalad) il 5 gal) Aald) g mutigl) & o)y & &) 3EY)
ISy Lghubiip \gnrandy Lganiip Walagl LiS s duigall 48 jrall 45030 dpaiil) dlesa) ga 59 300 ) )
Jaa

BAEILYY 9 (IR At} Tana Gadal A Cpa U1y g aill andail] el ) il g S (A paiaal) Cppaaal)
Aaa) ) LRl G

i) dasd cillali (8 AleLil) daabul)

alail) g aladl) a9

N

il il ol yealaall 1

2PBL) <S5 Ja e wlal) oleil)
3PrBL) g 5 il e piill Ll
Alaad) (o jlaill 5 Jaall ()5 .4

Jell Je cyyaill 5 S glatll cy 3l 5
esall el 5 s SV el 6

plaill s 7

AN 45,10
clelod)

o) 28y b alacl) 3 il i

g glhaal)
Introduction of material

Lectures 1
science

g 3asall gl 5a gl il £ gausd)

Quizzes and Tests

Classifications of engineering
Quizzes and Tests Lectures

material

Feedback and

Formative Assessment
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Crystal and non crystal

structures

Feedback and

Formative Assessment

Lectures &Active

Learning

Unit cell and atomic packing

factor

Observations

Lectures &Active

Learning

Direction of crystallography

and millier indices

Self-Assessment

Lectures &Active

Learning

Stress — strain curve , young

modulus

Peer Assessment

Flipped Classroom

Mechanical properties of

engineering material .

Examinations

Flipped Classroom

Tension — compression tests.

Peer Assessment

Flipped Classroom

Hardness test , types of

hardness methods.

Portfolios

Inquiry-Based

Learning

Metallurgy ,metals and
alloys , thermal equilibrium

diagrams

Portfolios

Peer Learning

lever rule, applications on
binary phase diagrams, Fe-
C phase diagram
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Reflective Learning &
Assignments and
Experimental (TTT ) Diagrams .
Projects
Learning

Reflective Learning &
Assignments and
) Experimental Heat treatments of steel.
Projects

Learning

Reflective Learning &
Rubrics and Criteria-
Experimental Composite materials
Based Assessments

Learning

o Nano-materials, plastics,
Examinations
ceramics and glass.

Preparatory week before the
final Exam

Quizzes and Tests Lectures

) Classifications of engineering
Quizzes and Tests Lectures

material

Feedback and

Formative Assessment

Crystal and non crystal
Lectures
structures

Unit cell and atomic packing

factor
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Introduction to Fuel and Combustion: 1

Basics of combustion, types of fuels,

and their importance in energy
generation.

Types of Fuels: Exploration of various
types of fuels, including fossil fuels

(coal, oil, natural gas) and alternative

fuels (biofuels, hydrogen, etc.).
Chemistry of Combustion:

Understanding the chemical reactions

involved in combustion, including the

oxidation of fuels and the production
of combustion products.

Stoichiometry of Combustion: Study
of the balanced chemical equations

representing combustion reactions and

the calculation of reactants and
products.

Heat of Combustion and Calorimetry:
Concepts related to measuring and
calculating the heat released during
combustion reactions and the use of

calorimetry.

£ 3agall gl 52a gl aul

Quizzes and Tests Lectures

Quizzes and Tests Lectures

Feedback and
Formative
Assessment

Lectures

Feedback and
Formative
Assessment

Lectures &Active
Learning

Lectures &Active
Learning

Observations

Self-Assessment

Lectures &Active
Learning

Actual Cycle Engine & Working
Principles

Peer Assessment

Flipped
Classroom

Flame and Flame Structure:
Examination of flame characteristics,
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types of flames, and factors
influencing flame behavior.

Examinations

Flipped
Classroom

Internal Combustion Engines: In-
depth look into the principles of
internal combustion engines, their
types (spark-ignition, compression-
ignition), and their efficiency.

Peer Assessment

Flipped
Classroom

External Combustion Processes:
Study of external combustion
processes such as steam power
generation, gas turbines, and their
applications.

Portfolios

Inquiry-Based
Learning

Combustion Kinetics: Exploration of
the rate of combustion reactions,
factors affecting it, and how it impacts
the efficiency of combustion
processes.

Portfolios

Peer Learning

IC-Fuel and combustion Introduction

Assignments and
Projects

Reflective
Learning &
Experimental
Learning

Pollution and Emissions: Discussion
of the environmental impact of
combustion, including emissions of
greenhouse gases, particulate matter,
and methods to reduce pollutants.

Assignments and
Projects

Reflective
Learning &
Experimental
Learning

Energy Conversion and Efficiency:
Understanding how combustion is
used to convert chemical energy into
mechanical work and the importance
of efficiency in energy conversion.

Rubrics and
Criteria-Based
Assessments

Reflective
Learning &
Experimental
Learning

Advanced Combustion Techniques:
Introduction to advanced combustion
technologies such as fluidized bed
combustion, lean-burn engines, and
oxy-fuel combustion.

Examinations

Final Examination

Quizzes and Tests

Lectures

Combustion Modeling and
Simulation: Overview of
computational methods used to model
and simulate combustion processes
for optimization and pollution
reduction.

Quizzes and Tests

Lectures

Sustainable Energy Sources:
Exploration of renewable energy
sources as alternatives to traditional
fossil fuels, including solar, wind, and
biomass energy.

Feedback and
Formative
Assessment

Lectures

Fuel Cells and Combustion:
Introduction to fuel cells as an
alternative energy conversion

technology and their relation to
combustion processes.
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In the following, some recommended books that
cover the topics related to fuel and combustion:

1"..Introduction to Combustion". by Stephen R.
Turns

This is a comprehensive introductory textbook
that covers the fundamentals of combustion
processes, including chemical Kkinetics,
thermodynamics, and various combustion
technologies.

2"..Combustion Engineering Issues for Solid
Fuel Systems". by Bruce G. Miller

This book focuses on solid fuel combustion
processes, discussing the principles,

technologies, and environmental considerations
for burning solid fuels like coal and biomass.

3"..Internal Combustion Engine Fundamentals".
by John Heywood

While mainly focused on internal combustion
engines, this book provides an excellent
overview of combustion processes,
thermodynamics, and engine performance.

4" .Environmental Impact of Energy
Consumption and Utilization: An Overview". by
Stanislav Boldyryev and Yurij Kozar

This book explores the environmental impact of
energy consumption, including combustion-
related pollution and the development of cleaner
technologies.

5"..Introduction to Bioenergy". by Vaughn C.
Nelson and Kenneth L. Starcher

For those interested in biofuels, this book covers
various aspects of bioenergy production,

(a5 Ol dngiall) 4 sllaall 55 jaall Sl
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including feedstock selection, conversion
processes, and sustainability.

6"..Introduction to Renewable Energy". by
Vaughn C. Nelson and Kenneth L. Starcher
This book provides insights into renewable
energy sources like solar, wind, geothermal, and
hydropower, which are essential alternatives to
traditional fuels.

7"..Combustion Technology: Essentials of
Flames and Burners™. by A. A. Burluka,
Alexander S. Rogachev, and Nickolai M.
Rubtsov

This book delves into the principles of
combustion, including combustion theory, flame
structure, and burner technologies.

8"..Combustion Science and Engineering". by
Kalyan Annamalai, Ishwar K. Puri, and Milind
A. Jog

This book covers a wide range of topics related
to combustion, from the basics to advanced
concepts, making it suitable for both beginners

and those looking for more in-depth knowledge.

9"..Advanced Combustion Science". edited by
Kefa Cen and Guogiang Wang

This compilation of chapters from various
authors provides insights into cutting-edge
combustion research, including advanced
combustion modes and technologies.

10"..Introduction to Energy and the
Environment". by John R. Fanchi and John J.
Fanchi

While not solely focused on combustion, this
book offers a broader understanding of energy
and its impact on the environment, including
discussions on combustion-related issues.

Internal Combustion Engine Fundamentals". by
John Heywood

While mainly focused on internal combustion
engines, this book provides an excellent

(JJLA‘J\) :‘.a.a;u‘)l\ CA“)AM




overview of combustion processes,
thermodynamics, and engine performance

"Introduction to Combustion" by Stephen R.
Turns. This widely used textbook provides a
comprehensive introduction to the principles of
combustion, covering both the fundamentals and
applications of combustion processes.

L@-}Gm}:\‘z;\]\’&.\iu\ c;\),d\}g._ﬂﬂ\
(o i) cigalal) Sl

1.. American Institute of Chemical Engineers (AIChE). - Energy & Fuels
Division:

Website: [https://www.aiche.org/sbe/divisions/energy-fuels]
(https://iwww.aiche.org/sbe/divisions/energy-fuels)

AIChE provides resources, articles, and information about energy, fuels, and
combustion from a chemical engineering perspective.

2.. Combustion Institute.:

Website: [http://www.combustioninstitute.org/]
(http://www.combustioninstitute.org/)

The Combustion Institute is an international, non-profit, scientific and
educational organization that promotes research and dissemination of
combustion science.

3.. National Renewable Energy Laboratory (NREL).:

Website: [https://www.nrel.gov/] (https://www.nrel.gov/)

NREL offers research, data, and insights on renewable energy technologies,
including combustion-related aspects of bioenergy and other sustainable
energy sources.

4.. U.S. Department of Energy (DOE) - Energy Efficiency & Renewable
Energy (EERE).:

Website: [https://www.energy.gov/eere] (https://www.energy.gov/eere)
The EERE division of the DOE focuses on energy efficiency and renewable
energy technologies, including clean combustion and alternative fuels.

5.. American Society of Mechanical Engineers (ASME) - Combustion,
Fuels, and Emissions Committee.:

Website: [https://www.asme.org/codes-standards/committees/codes-and-
standards/Combustion-Fuels-Emissions] (https://www.asme.org/codes-
standards/committees/codes-and-standards/Combustion-Fuels-Emissions)
ASME's committee addresses standards and research related to combustion,
fuels, and emissions.

6.. Air & Waste Management Association (AWMA).:

Website: [https://www.awma.org/] (https://www.awma.org/)

AWMA focuses on environmental management and regulation, including
air quality, emissions, and combustion-related pollution control.

7.. European Combustion Institute (ECI).:

Website: [https://www.europeancombustionmeeting.org/]
(https://www.europeancombustionmeeting.org/)

ECI organizes events and provides resources for researchers and
professionals in the field of combustion.

8.. International Flame Research Foundation (IFRF).:

Website: [https://ifrf.net/] (https://ifrf.net/)

IFRF focuses on combustion research, providing resources, publications,
and knowledge-sharing platforms.

9.. United Nations Framework Convention on Climate Change (UNFCCC).:
Website: [https://unfccc.int/] (https://unfccc.int/)

UNFCCC addresses climate change and emissions reduction, offering
insights into international efforts to mitigate the environmental impact of
combustion processes.
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Engineering Fundamentals of the Internal Combustion
Engine" by Willard W. Pulkrabek.

University of Wisconsin--. Platteville

IC Engines.

Fourth Edition by V Ganesan. Professor Emeritus.
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Quizzes and
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measurement and
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Third edition, 2014
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Understanding Wind Power
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Introduction —
Giving general
information about

the English
Language
Speaking (paired
Quizzes and choice) asking
Lectures about the general
Tests .
opinions about
possible issues
Speaking
(campus
announcement &
Feedback general
and conversation)
. Lectures
Formative report on the
Assessment speaker's opinion
& explain why
he/she feels that
way
Integrated
speaking
Feedback (Academlc
reading &
and Lectures &
. . . Lecture)
Formative discussions -
explaining the
Assessment . .
academic topics
& describing the
main points in it.
Listening to
Lectures & engineering

Observations oral conversations to
practicing obtain a wide

vocabulary

Listening to
various videos
Lectures & concerning f[he

Self- : engineering fields

Active .

assessment Learnin such as:

g (Mechanical

engineering,

electrical

Feedback Lectures
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engineering in
addition to
renewable
energies ).

Peer
Assessment

Practicing
Language

Mid-term Exam

Examinations

Writing (learning
students how to
write essays on
the engineering

field)

Peer
Assessment

Lecture and
test

Writing (enabling
students to write
their opinion
about specific
academic topics
in general or
write about
engineering
subjects in
particular).

Portfolios

Inquiry-
Based
Learning

Speaking
(making the
students sum up
the main points
of the lecture that
Is delivered
previously)

Portfolios

Peer learning

Speaking
(increasing the
student's ability
to speak fluency

and increasing its
rate)

Assignments
and Projects

Reflective
Learning &
Experimental
Learning

Listening
(encourage the
student to make
inferences from
what he/she heard
before)

Assignments
and Projects

Reflective
Learning &
Experimental

Learning

Listening (ask the
student what the
speaker implies
in his/her speech)




Writing (ask the
student to write
the essential
Rubrics and Reflective | information in the
Criteria- Learning & highlighted

Based Experimental | sentences in a
Assessments Learning paragraph and
make
paraphrasing in to
those sentences)

Examinations Final 2 15

Examination
SRl a1

i) g aladl) alas,12

New Headway Plus (@325 ol Aangiall) A slladdl 5 ) jial) il
The author: John & Liz Soars
TOEFL Practice Online The official
practice test that can help you go
anywhere
The Cambridge Encyclopedia of the (aall) At Sl aal ol
English Language by David Crystal
Ciedupress.com/journal/index.php/wijel Saall) g a2 S “ﬁ(u‘ &‘lﬁ\‘{ﬁ‘
v ) g

https://www.cambridge.org/. Catt Y bl ge i 5 SV aa) ol




