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Course Specification of: Thermodynamics

General information about the course __tall ¢ dalall cila glzall

1 S A ad Engineering Thermodynamics
: Course Title
) 4ad )9 5 8all jay PNGE 225
: Course Code and Number
Credit Hours 3aairal) cilelud) Aaay)
3 o8l Baaiaall cle bl &) _palaa g.hﬁ O bad/ e Al TOt.a[
: Credit Hours Lecture | Practical | Seminar/Tutorial Training
2 2 3
4 el oAl Juadll g (5 giasall Level 2 / Second Semester
) Study Level and Semester
5 (@325 ) Lohal) ALl cildlaial) Physics
: Pre-requisites (if any)
6 (@ins of) Dalaal) cillliad |
: Co-requisites (if any)
7 oAl A G ) el ) Petroleum and Natural Gas Engineering
) Program (s) in which the course is offered
8 DAl Gy 55 43 English
: Language of teaching the course
9 Al jal) sl Term based
: Study System
10 ARl ()i (s Faculty of Petroleum and Natural Resources
: Location of teaching the course
ul A i) ga (9)ara anl Dr. Abduljalil Al-Abidi
: Prepared by
Date of Approval

Course Description il diuay

AalaVL ) ) el s Loall el Caas
Thermodynamics is a basic fundamental course [ dslu¥) aslell aal 41 all Spalipall 3ala ks
that serves as the background of many | Gz Adulaill 3 gall (e 2oall lgale daiad Al dagall
application courses, its including the study of the | 3,l_al ds 0y Jadlly 3 ) )all u A8l 4l Hn
relationship between heat, work, temperature, [ 4l sl Sulhall aalie Gany ) Rall 13a aagy 48Ul
and energy. This course introduces some basic | ¢« Gl gaall ) sl g alaill Jia dpulu)
thermodynamics concepts such as systems, | dw )y b Coigu (s 8Y) g Bl ) jall (Jadll
boundaries, mass, heat, work energy, and [ Jesll Jilsus el sells elall Jia dniLEl 3 gall ailiad
entropy. In this subject properties of common | .l C¥abaay pailadll Jolaa aladiuly )
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substances such as water, air and general [ 48Ul dul s saladl oda haad | aall 13 8 dpuluY)
working fluids are studied using property tables [ assll & aSaill dadaily HSall AHS) ZBSY Jolasg
and basic state equations. Its covers a study of | Kwluall S oy J,¥) ol alasaul
energy and mass analysis for control mass, | Slaeall (e daell 3 aaliall ol Gubd ab 3y ) sl
control volume systems using the 1% and 2™ law | maliall o3a  Zaudu) Zalall 5 3y 5l <505 dpusaigl)
of Thermodynamics. These concepts are applied | fwiigll gual se Claulul JSE Y dage Al
in many engineering equipment, basic ) g dasil) dnia g Al
refrigeration and power cycles. Such basic
concepts are vital because they form the
fundamentals for oil and gas engineering, and
chemical engineering.

Course Intended Learning Outcomes (CILOS) JAall alad Sla e

After completing the course, the student will be able to: 10 Ao 1A Ul ()5S0 G g ) jRall A 33 (e 1Y) 2ay
al. | Clarify general principles, theories, 4 jrall g cilpaa) g by plail) g dalal) (gapadl 70 | - al
fundamentals and specialized knowledge of Aoy Al Kaalihally Lawaiial)

thermodynamics.

a2. | Demonstrate understanding of the ¢ dglaad) G Ao ) Al ApSaalial) Gailuadl) Gijay | — a2
thermodynamic properties from tables, the 1%, [ Ly s a1 4 i all Waliall AU g Js¥ ¢ gilal
gnd_ law of thermodynamics and entropy and Joid) dunia B Lgililat
their application in petroleum engineering.

bl. | Demonstrate an ability to apply the 1%, 2" of || ALY Gsilal 5 Js¥) OB b Jo 5,80 <dy | bl
thermodynamics to petroleum engineering Jla 8 dcnigh cllal) e 4 ) all Salipall
processes. Jgiall daia

b2. | Analyze one or more applications of Aaliif o 4y ) ol ISaalial) dalii] cilplat aa) Jlay | - b2
thermodynamics systems such as vapor power &l g 4 j\ad) AUl dalasi g Ay LAl A8UAY
systems, gas power systems, refrigeration, heat Al il g
pumps.

cl. | Characterize and solve problems in calida B Ay ) al) Saalial) (b cdSiall dagg Jaay | -l
thermodynamics in various engineering Aowaigl) cliydatl)
applications.

c2. | Evaluate the thermodynamics laws, for energy, || a1 ¢ 5 A8Uall &y ) o) Lualial) il 68 2y | - €2
entropy balance on various systems. Al Ay Lo

d1. | Demonstrate effective communication skill AQlAal) Lol gl NA (e Jladl) Juad¥) 8 jlga ek | - dl
through oral and written modes. dgligl) o 4, i)

d2. | Share ideas and work in a team in an efficient || JSds Altad 48y oy 3 @ (pauds Jaryg Y ALy | - d2
and effective manner under controlled Cten 1) ciad gl Jiieea
supervision or independently.

el ! alail] il jiie aa Rl alad il jiie dag) ga
Alignment of CILOs (Course Intended Learning Outcomes) to PILOs (Program Intended Learning Outcomes)
DAl (e B3 geailal) alail) cila i el ) (e 53 gudlial) alail) cila jia
(Course Intended Learning Outcomes) (Program Intended Learning Outcomes)
(bais 1 e (o LS el pll Cila e aaes iES)
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al | Clarify general principles, theories, fundamentals and Al
specialized knowledge of thermodynamics.
a2 | Demonstrate understanding of the thermodynamic A2
properties from tables, the 1%, 2" law of
thermodynamics and entropy and their application in
petroleum engineering.

bl | Demonstrate an ability to apply the 1%, 2" of B1
thermodynamics to petroleum engineering processes.
b2 | Analyze one or more applications of thermodynamics B2
systems such as vapor power systems, gas power

systems.

cl | Characterize and solve problems in thermodynamics C1
in various engineering applications.

c2 | Evaluate the thermodynamics laws, for energy, C2
entropy balance on various systems.

dl | Demonstrate effective communication skill through D2
oral and written modes.

d2 | Share ideas and work in a team in an efficient and D3
effective manner under controlled supervision or
independently.

A 981) g adail] g aadil) Ciliansi) iy alail) cila i dag ga

Alignment of CILOs to Teaching and Assessment Strategies

2 811 5 aleil) g adarl) dpani) fiealy (agedll g i jlrall) 5 jiall alad il dia dag) ga 2Y
First: Alignment of Knowledge and Understanding CILOs

agil) s 4B jaal) /) jhal) iy iia el g autetl) Lot il a8 i) il
Knowledge and Understanding CILOs Teaching Strategies Assessment Strategies
al - | Define theories, fundamentals and
specialized knowledge of Lectures, Tutorial Home works and
thermodynamics Class activity, assignments
a2 - | Demonstrate  understanding of  the Interactive, class Written tests
thermodynamic properties from tables of discussion (Mid and final Terms)
properties and ideal gas equation, and | problem-based learning | Coursework Activities
different thermodynamic cycles for power Quizzes
generation

2 981 g ) Aol iy (Aia Q) < jlgall) ) oRall alal il e dag) ga 1Ll
Second: Alignment of Intellectual Skills CILOs

ANl @ jlgal) /) Ral) cla A alail) g antacil) 4 i) o8 Aati) il
Intellectual Skills CILOs Teaching Strategies Assessment Strategies
b1 - | Demonstrate an ability to apply the 1% Lectures, Tutorial Home works and
and 2" law of thermodynamics to Class activity, Interactive assignments
engineering processes for different power | class discussion, Exercises Written tests
generation cycles. and home works, problem- (Mid and final
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b2 - | Analyze one or more applications of based learning Terms) Coursework
thermodynamics systems such as vapor Activities
power systems, gas power systems Quizzes

2 981 g ) Al iy (Asland) g Atigrall ) lgall) Rl abas cila jia g ga s LI
Third: Alignment of Professional and Practical Skills CILOs

Flaald) g Ligall il gl /) 8al) Cila A alaiit) g andail) ) i A g8l Al s
Professional and Practical Skills CILOs Teaching Strategies Assessment Strategies
c1- | Characterize and solve problems in Lectures. Tutorial Home works and
;herlrir::(;?i)érrﬁmlcs I various engineering Class activity, Interactive assignments
bp ' - class discussion, Exercises Written tests
c2- | Evaluate the thermodynamics laws, for | 5n4 home works, problem- | (Mid and final Terms)
energy, entropy balance on various based learning Coursework Activities
systems Quizzes

2 g8 9 i) Aansl) iy (Aalad) il jlgeall) ) jal) ala il e dagf ga slaal
Fourth: Alignment of Transferable (General) Skills CILOs

LA Gla A adail) g adeil) daa) i PR I
Transferable (General) Skills CILOs Teaching Strategies Assessment Strategies
d1- | Demonstrate effective communication
skill through oral and written modes
Written tests.
Lectures,
; : : Interactive class Homework and
d2- | Share ideas and work in a team in an . ¢ Assignments
efficient and effective manner under discussion, self-study Coursework Activities
controlled supervision or assignments and Report/Project/ Practical
independently homework. Lab Sessions
Course Content __iall 5 gisa
Theoretical Aspect ¢ Bl cuilal) cle gl g4
e e L)
< . © . ¢ L - . .
@5)5‘ /A.u:\.a){\ Gle g gall e il el gua gall &b Anill ‘-‘IA;)N Je‘J
Order — Sub Topics List N2 Contact 2o
Topic List / Units of Hours (CILOs)
Weeks
o Definition of Thermodynamics
. | » Definition of Thermodynamics system
1 Introduction and Basic | « Examples of application of 1 5 al,a2,bl.b2,
Concepts thermodynamics cl,c2,d1,d2
e System of Units; Mass, Length and
Time
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e Temperature and pressure
¢ Definition of work
2 E”erg]?’ Eneggg;/ Pl Various forms of work especially the 1 5 al,a2,bl.b2,
ranster, an _enera moving boundary work cl,c2,d1,d2
Energy Analysis e Concept of heat transfer
e Concept of pure substance
e lllustrate the P-v, T-v and P-T property
diagrams
. ¢ Procedures for determining properties
3 Properties of Pure of pure substances by using 2 4 al,a2,b1.b2,
Substance thermodynamic tables cl,c2,d1,d2
¢ Ideal gas and the ideal gas equation of
state
® |deal gas equation to solve problems
o Types of energy that may be
transferred to or from a thermodynamic
) system
4 Energy Analysis of o Energy in the form of heat or work that 1 2 al,a2,bl.b2,
Closed Systems may cross the boundaries of a closed cl,c2,d1,d2
system
¢ Internal Energy and Enthalpy
Concept of heat capacities, Cy and C,
e Conservation of mass
Mass and Energy o First Law of Thermodynamics for open
5 Analvsis of Control system 5 4 al,a2,bl.b2,
nalysts of Lontro ¢ Steady state process cl,c2,d1,d2
Volumes e Examples of steady state process such
as, turbine, pump and compressor
¢ Heat engines and refrigerators
6 The Second Law of | « Second Law of Thermodynamics 5 4 al,a2,b1.b2,
Thermodynamics | ¢ Reversible process c1,c2,d1,d2
® Carnot Cycle
o Clausius Inequality
o Definition of Entropy
e Entropy of pure substance al.a2.bl.b2?
7 Entropy « Entropy and relationship with 1 2 1’ 2,d1.d2’
thermodynamics properties C1,Cz,0d,
e Entropy change and generation
Entropy change for liguid and ideal gas
Concepts of gas power cycles and their al.a2.bl.b2?
8 Gas Power Cycles applications: Brayton 2 4 1’ 2’ d1' d2y
cycle, reheat , intercooling, regenerator cl,czdl,
e Concepts of vapor power cycles and
Vapor_and their applications: Rankine cycle for al.a2.bl.b2?
9 | Combined Power vapor power 2 4 1c2.dld2
Cycles « plants, Reheat Rankine cycle, cl.csal,
Regenerative Rankine cycle
Lladl) cleludl g aulul) 23e
Number of Weeks /and Contact Hours Per Semester 14 28
Practical Aspect (if any) (S22 Q) Adardl Cle gila sal)
a8l R 57 ) fatasd ! anl) 23 el | AR Sl i Ssay
Order il i / U"'UM‘ fAaad) sl Number of = Course ILOs
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Practical / Exercises/ Tutorials topics Weeks Aladl)
Contact
Hours
1 Tutorial, Introduction and Basic Concepts 1 2 g; b2, c1, c2, d1,
5 Tutorial, Energy, Energy Transfer, and General 1 5 b1, b2, c1, c2, d1,
Energy Analysis d2
3 Tutorial, Properties of pure substances 2 4 2; b2, c1, c2, d1,
4 Tutorial Energy Analysis of Closed Systems 1 2 g% b2, c1, c2, dl,
Tutorial Mass and Energy Analysis of Control b1, b2, c1, c2, d1,
5 2 4
Volumes d2
6 Tutorial The Second Law of Thermodynamics 2 4 3% b2, c1, ¢2, di,
7 Tutorial Entropy 1 2 td)% b2, c1, ¢2, d,
8 Tutorial Gas Power Cycles 2 4 2; b2, c1, c2, d1,
9 Tutorial Vapor and Combined Power Cycles 2 4 2; b2, ¢1, ¢2, di,
Lhadl) cleliad) g auladl) Alaa 14 08
Number of Weeks /and Contact Hours Per Semester
Teaching Strategies alill g aalaill Slasd) i)
= Lectures.
=  Tutorials.
= Team work (group learning)
= Seminar/ project/presentation.
*  Problem based learning.
= Interactive class discussions
Tasks and Assignments <kilsal) g Aiiy)
| |
a ) gl /eadsst Il g | A L85 £ gund alail] cila A
No Assignments/ Tasks (P9 /g 2) Mark Week Due CILOs (symbols)
Exercises & Home works 28 5 Weekly b.1,b.2,cl,c2d.1,d.2 |
2 | Project ( single\group) cles 10 13 alalb.1b2 d1,d2 |
| | Total Score 4,4 M) |15 | | |
Learning Assessment ew‘ e#-‘-'f"
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o Ao alail) cila, i
Pep ﬁgﬂ‘ P ERA] asdil) &Jﬂ‘ Al | A 4_9)&“ CILOs (symbols)
No. Assessment Tasks Week due Mark Pmp,:(’i;t;?n of
Assessment
Cilalkdl) 5 ddaisl)
1 - 3 0
Tasks and Assignments Weekly 15 %10 b.1,b.2,c1,c2d.1,d.2
2 Quiz (1)3sS W4 5 3.3% alalb.lb.2 d.1,d2
Jhadl) Cual jLtd N
3 Midterm Exam W8 25 %20 a.l,a.2,bl,b.2,
4 Quiz (2)Jss W12 5 3.3% a.l,a.2, bl,b.2,
. 2‘-’ . L.\Si
5 (chee) ool &g L) W 15 30 20%
Final Exam (practical)
(s ) Qo) Ty .
6 Final Exam (theoretical) W16 70 46.7% b.1,b.2,c1,c2d.1,d.2
Total Ay 150 100%

Learning Resources alill jiuas
() Ay ¢l 1y S sl Qi) A (gl aul) APA pUai cavs aal all § 5
Required Textbook(s) (s &8 23 Y) i) gl sall
1- Yunus Cengel and Michel. Boles — 2019- Thermodynamics: an engineering approach — 9th
edition- United States of America - McGraw-Hill Education
2- Moran, M.J., Shapiro, H.N., Boettner, D. D., and Bailey, M. B., 2018- Fundamentals of
Engineering Thermodynamics (9th edition), John Wiley,.
Essential References saibwall aal jal)
1- Borgnakke, C. and Sonntag, R. E., 2009. Fundamentals of Thermodynamics, 7th Ed., John Wiley & Sons
2-T D Eastop; A McConkey, 2009. Applied thermodynamics for engineering technologists
5Sth edition, Pearson education.ltd

Electronic Materials and Web Sites etc. < siY) a8l ga g dsig 5 jibaal)
1 https://wwwv.coursera.org/learn/thermodynamics-intro#syllabus

Course Policies il 2 daial) cilubiud) g Lyl gual)

1 Class Attendance dxaslsil) cildladl) ) gulas

- Students are expected to attend classes regularly and promptly.

- The attendance should not be less than 80%.

- If the student has been absent, he is responsible for finding out any missed material by
consulting other students or going to the professor’s office hours.

2 | Tardy Abiall sl
- Attendance and arriving on time for the class are necessary. If the student is late, he will be
prevented from class.

3 | Exam Attendance/Punctuality ¢aie¥) bl gz

- According to the rules the student gets absent in the exam of the course.

4 | Assignments & Projects ajbdall g cilivail)

- Papers survey or projects should be submitted by the time detriment by the professor.
5 | Cheating ()

Prepared by Quality Assurance Unit Dean of the Faculty Dean of the Development
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- According to the rules, cheating is a serious offense and will always result in an imposition of a
penalty. The penalties that can be started from the range of canceling the result of the course to
canceling the student’s admission.

6 | Plagiarism JwiN)

- Plagiarism is a serious offense and will always result in an imposition of a penalty. The penalties
that can be started by making a zero mark for the work.

7 | Other policies Al club

- The student should by a commitment by the rules inside class and university. Therefore, he is
expected to show respect for his classmate, instructors &others.
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Petroleum and Natural Gas Engineering (k) jlall g hiil) duaia sqali p /and

22020 -2019 : (el aladl

Apeaigl 4 ) Al Lalizal) - 5 jha dlad

Course Plan (Syllabus): Engineering Thermodynamics.

Information about Faculty Member Responsible for the Course _tall 3tu ¢e cilaghra

ad) (L saual) AiSal) cile L)
Name Office Hours
ilgl) 8B g ¢ylSall Gandl | oaa¥ | oY | eUSEN | slaa ) | umdd)
Location &Telephone No. SAT | SUN | MON | TUE | WED THU
9 A 3
" E-malil

General information about the course _kall (& dals ila siza

1 S A and Engineering Thermodynamics
Course Title
48 &l
2 X 3V) U
Course Code and Number PNGE 225
Credit Hours daaizal) cilelud) sy
3 o8l Baaixall cleludl &) _palaa g.hﬁ e/l gy 'Tot'al‘
Credit Hours Lecture | Practical | Seminar/Tutorial | Training
2 1 - - 3
)l Suadl) grhuall
4 Vit e 2"° LEVEL, 1°" SEMESTER
Study Level and Semester
S Pre-requisites J&all :G:\L\.d\ Glatlaialf Physics
.6 | co-requisite(<ay O) dalad clllaay
7 DA AL G oA grall ) Petroleum and Natural Gas Engineering
Program (s) in which the course is offered
8 AR G i 4ad English
: Language of teaching the course
9 S A Qi Gl Faculty of Petroleum and Natural Resources
Location of teaching the course
Course Description __Aall ciuas
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Thermodynamics is a basic fundamental course that
serves as the background of many application courses, its
including the study of the relationship between heat, work,
temperature, and energy. This course introduces some basic
thermodynamics concepts such as systems, boundaries,
mass, heat, work energy, and entropy. In this subject
properties of common substances such as water, air and
general working fluids are studied using property tables and
basic state equations. Its covers a study of energy and mass
analysis for control mass, control volume systems using the
1st and 2nd law of Thermodynamics. These concepts are
applied in many engineering equipment, basic refrigeration
and power cycles. Such basic concepts are vital because
they form the fundamentals for oil and gas engineering, and
chemical engineering.

Lagall Apulia) o glall aaf 4 ) jall Salial) 5ale ysind
Al 5y ety Aindal) o) gall (e 2l Lo aatad Al
ady 48U 5 3 jall dayy Jadl) 55l all (p A8a)
i Al A ) el Saalinal) asalia any ) jiall 128
cSJ\);.“ cJall c‘;\nﬂ.\Y\ (A<l ‘J}J;J\ cic\}_'\b e\.kﬂ\
3 gall UAELAA.ALM“)J?:\:IQ_.Q}M .‘51_5‘)33&\3 adlal)
Aty Aalall Jeall U3 sas s 6l 5l 5 slall Jia dailill
138 8 Aanlul) Al c¥alaa g ailadl) Jglas

ALY ALK il ¢ 28U Al 0 53l o axs ) siall
O3V &5 alasinly aaall 3 aSail dadail 5 oSl
pliall oda Gkl oy Ay ) all ISaliall SE () sildl
Aalall g oy il Ol 50 9 Apsaigl) Colazall (pe 2=l 8
il U5 LY dage Aanlad) astliall o3a AnlusY)
Sl Jakil) dvia 5 AlasSU Auig waial e,

Course Intended Learning Outcomes (CILOS) Jiall alad cila A

After completing the course, the student will be able to:

0 e 138 GalUal) () 685 g Rl Al )3 (e LY 2y

al. Clarify general principles, theories,
fundamentals and specialized knowledge of
thermodynamics.

il il g Aalal jgal—sal) 7 —diy_ a1
d_awaiiall Ad pall g il ¥ g

A ) Al Walially

a2. Demonstrate understanding of the thermodynamic
properties from tables, the 1st, 2nd law of
thermodynamics and entropy and their
application in petroleum engineering

¢ Jolaall e A ) _ad) Aialinal) (ailuadl) i ay — 92
L g A1 g A ) Al LSalia t LAY 9 J g1 ¢y g3l

Sl dia B Lgilid g

bl. Demonstrate an ability to apply the 1st, 2nd of

AN iR g SV 0 gAY Godad e 8 jall) cudy Pl

thermodynamics to  petroleum  engineering [ dwiia Jlaa 3 duaigh clileal) o 4y ) jad) Waliall
processes Al
b2. Analyze one or more applications Of | Aalasl Jia Ay ) jad) Lualiat) Aalaif clidat aa) Moy p2

thermodynamics systems such as vapor power
systems, gas power systems, refrigeration, heat
pumps.

Glidaall g Ay 4il) g 4 Slad) A8Ual dalaii g 4y Last) A8UA)

Al

solve
various

cl. Characterize and
thermodynamics  in
applications

problems in
engineering

calida b4 ) all Salipad) 8 SISl Jagg S - €1

Huaigh) iyl

c2. Evaluate the thermodynamics laws, for energy,
entropy balance on various systems

(9 AN (1)) 9 g ABUl Ay ) Al Lalisad) (i) 98 pnhs 2

Adliaa) Adaiy) e

dl. Demonstrate effective communication skill

through oral and written modes

TABA) Jaila gl DA (e Jladll Jia) 5 ga gl d1

s g 4398

d2. Share ideas and work in a team in an efficient and
effective manner under controlled supervision or

ISy Allad A8y jhay (3 b (e Joary g JLSEY) o - 12

Crra ) ) al o) Jia

independently.
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Course Content __8all 5 siaa

Theoretical Aspect 4 5l cile g gal) Lidii dad

. s o) - T . g | stelad)
BN | Rl i sl el e sas] G | st
Units ub Topics e Con.H
o Definition of Thermodynamics
| ducti d ¢ Definition of Thermodynamics system
1 ntro_ uction an o Examples of application of thermodynamics 1 2
Basic Concepts |« System of Units; Mass, Length and Time

Temperature and pressure

Definition of work
Various forms of work especially the moving boundary work

Energy, Energy

Transfer, and 1 )
General Energy ® Concept of heat transfer

Analysis

e Concept of pure substance

e lllustrate the P-v, T-v and P-T property diagrams

Properties of Pure | e Procedures for determining properties of pure substances using
3 Substance thermodynamic tables 2 4
¢ Ideal gas and the ideal gas equation of state

® |deal gas equation to solve problems

e Types of energy that may be transferred to or from a
] thermodynamic system
4 Energy Analysis of | e Energy in the form of heat or work that may cross the 1 2
Closed Systems boundaries of a closed system

¢ Internal Energy and Enthalpy

Concept of heat capacities, Cy and C,
e Conservation of mass
Mass and Energy e First Law of Thermodynamics for open system

5 | Analysis of Control |  Steady state process 2 4
Volumes e Examples of steady state process such as, turbine, pump and
compressor

Heat engines and refrigerators
Second Law of Thermodynamics
Reversible process 2 4

The Second Law
6 | of
Thermodynamics | ¢

Carnot Cycle

¢ Clausius Inequality
¢ Definition of Entropy
e Entropy of pure substance
7 Entropy e Entropy and relationship with thermodynamics properties 1 2
e Entropy change and generation
Entropy change for liquid and ideal gas
8 Gas Power Concepts of gas power cycles and their applications: Brayton 2 4
Cycles cycle, reheat , intercooling, regenerator
Vapor_and e Concepts of vapor power cycles and their applications: Rankine
9 | Combined Power cycle for vapor power 2 4
Cycles ¢ plants, Reheat Rankine cycle, Regenerative Rankine cycle
Lbadl) cilebadl g aulud) 23 14
Prepared by Quality Assurance Unit Dean of the Faculty Dean of the Development
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[ Number of Weeks /and Contact Hours Per Semester | | |

Practical / Training/ Tutorials/ Exercises Aspects ¢las) cuilad) cile gua ga i dad
a8 Oaotalll / algall / Aasl) Cile g ga £ sl Lhail) el
Order Practical/ Tutorials/ Exercises Aspects Week Due Cont. H
1 | Tutorial, Introduction and Basic Concepts 1 2
2 | Tutorial, Energy, Energy Transfer, and General Energy Analysis 1 2
3 Tutorial, Properties of pure substances 2 4
4 | Tutorial Energy Analysis of Closed Systems 1 2
5 | Tutorial Mass and Energy Analysis of Control Volumes 2 4
6 | Tutorial The Second Law of Thermodynamics 2 4
7 | Tutorial Entropy 1 2
8 | Tutorial Gas Power Cycles 2 4
9 | Tutorial Vapor and Combined Power Cycles 2 4
hadl) cleliad) g aulad) Alaa 14 28
Number of Weeks /and Contact Hours Per Semester
Teaching Strategies alaill g axladl) cbasd) )
- Lectures.
- Tutorials.
- Team work (group learning)
- Seminar/ project/presentation.
- Problem based learning.
- Interactive class discussions
Tasks and Assignments clisil) g sy
l |
e ) gl) /iy s ) RSl g g3 Laadusall a0 L&ty &JA-H‘
No Assignments (s Mark Week Due
1 [ Exercises & Home works SR 5 Weekly
2 | Project ( single\group) claa 10 13
Total Score 4a, Mea) 15/150
Learning Assessment adaill a; gi
| ]
2 5810 pasiill (B saml)ie ga | dn ) P%‘?"‘:'ﬂ : ‘:JFjs : |
roportion or Fina
No Assessment Method Week Due Mark .
el  ddada) 0
1 Tasks and Assignments Weekly 15 7010
2 Quiz (1)Jss w4 5 3.3%
Prepared by Quality Assurance Unit Dean of the Faculty Dean of the Development
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Matary AlKhirbash Assoc.Prof. Huda Al-Emad
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Sana'a University 7 it ﬁ 4-'-‘$ 3
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Juadl) Ciuai i) .
2 Midterm Exam wa 25 720
4 Quiz (2)Jss W12 5 3.3%
&l dgled s
5 (o) ol g S W 15 30 20%
Final Exam (practical)
(A Juadl) Ags JLaa) 0
B Final Exam (theoretical) W16 70 46.7%
Total g sexall 150 100 %

Learning Resources aldll jilaa

(J..Iuﬂ aly 6M\ BS calasl) ?,u\ ‘)ﬁ\ﬂ\ A st_d}‘d\ ?ul‘) APA ?\L‘j [EEWEN e\ﬂ\ é;}ﬁ

Required Textbook(s) (s &8 238 Y) dwi sl gl sall

1- Yunus Cengel and Michel. Boles — 2019- Thermodynamics: an engineering approach — 9th
edition- United States of America - McGraw-Hill Education

2- Moran, M.J., Shapiro, H.N., Boettner, D. D., and Bailey, M. B., 2018- Fundamentals of
Engineering Thermodynamics (9th edition), John Wiley,.

Essential References ibwall ga) sall

1- Borgnakke, C. and Sonntag, R. E., 2009. Fundamentals of Thermodynamics, 7th Ed., John Wiley & Sons
2-T D Eastop; A McConkey, 2009. Applied thermodynamics for engineering technologists
5th edition, Pearson education.ltd

Electronic Materials and Web Sites etc. < iy ad) ga g 439 ) jalaal)

1 https://www.coursera.org/learn/thermodynamics-intro#syllabus

Course Policies yiall & dagiall clulud) g Jayl gl

1 Class Attendance dxaslsil) cildladl) ) gulas

- Students are expected to attend classes regularly and promptly.

- The attendance should not be less than 80%.

- If the student has been absent, he is responsible for finding out any missed material by
consulting other students or going to the professor’s office hours.

2 | Tardy Abiall sl
- Attendance and arriving on time for the class are necessary. If the student is late, he will be
prevented from class.

3 | Exam Attendance/Punctuality glaie¥) b g
- According to the rules the student gets absent in the exam of the course.

4 | Assignments & Projects ajdall g clipail)
- Papers survey or projects should be submitted by the time detriment by the professor.

5 | Cheating (&l

- According to the rules, cheating is a serious offense and will always result in an imposition of a
penalty. The penalties that can be started from the range of canceling the result of the course to
canceling the student’s admission.
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6 Plagiarism J\aidy)

- Plagiarism is a serious offense and will always result in an imposition of a penalty. The penalties
that can be started by making a zero mark for the work.

7 | Other policies ¢ Al b
- The student should by a commitment by the rules inside class and university. Therefore, he is
expected to show respect for his classmate, instructors &others.
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