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A, Course Identification

. Credit hours:4

. Course type

Reguired m Elective |_|

1
2
a. Urdverdty I:| College I:l Departm ent Oithers I:l
b
3

. Level'year at which this course is offered: 6™2™ year

4. Pre-requisites for this course (if anv): General physics (3)

Lh

. Co-requisites for this course (if a):

6. Mode of Instruction (marlk all that apply)

Mo Mode of Instruction Contact Hours Percentage
1 Traditional classroom 40 100%:
2 Elended
3 E-learning
4 Distance learning
) Other

7. Contact Hours (hased on academic semester)

No Activity Contact Hours
1 Lecture 40
2 Laboratory/Studio
3 Tutorial
4 {thers (specify)
T otal 40

B. Course Ohjectives and Learning Cutcomes

1. Course Description

This course provides the basic concepts in heat transfer and thermodynamics including basic
defimtions and laws rel ating to them and their applications. In this course students wall study thermal
properties ofmatter, kinetic theory of sasses thermodynamic properties and processes, of zeroth, st
second and third laws of thermodynamics, and thermo dynami c potentials.
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2. Course Main Ohjective: in this course student will heahle to

1. state the firstlaw ofthermodynamic and define heat, worle thermal efficiency
2 Identifiy and describe energy exchange processes (in tenns of van ous forms of energy, heat and worl
3. Explan the differences between different processes in thermodynamics,
4. Apply idedl cycle’s analysis to simple heat engine cycles to estimate thermal efficency and work as
a function of pressures and temperatures at various points 1n the cycles.
5. define deduce thermodynamics potent as, internal enersy U, enthalpy (H), free enersy of Gibbs (50
and Helmholtz free energy (A), Maowell relations and their the application, TdS eguations, Classius
Clapeyron egquation

3. Course Learning Outcomes

introducing presentation in some subjects of matenals

Aligned
CLOs PLOs
1 | Enowledge and Understanding
1.1 | Define basic informati on and principles in heat and thermodynamics. K1
1.2 | Memorize the zeroth, first, second and third laws ofthemrmodynarm cs and therr K2
relati onship s and applicati ons.
2 | Skills:
2.1 | Solve problems vang suitable laws to calculate some parameters like entropy | 51
and its implications on thermodynamical sran ahles.
2.2 | Explain Maxwell, TdS equations forthermodynamic and some Cycles and their | 52
efficences.
3 | Values:
2.1 | Collaborate and contnbute responsibly and effectively in teamwork by | V2

C. Course Content

their the application, TdS equations, Clansius Clapeyron equation

{onta
No List of Topics ct
Hours

1 Thermal properties of matter: Tetnperature and Heat, Temperature scal es, Type of 2
themnometer, Zeroth law of Thermodynamic, Thennal transfers, themmal expansion.
Themodynamics properties: equation of ideal gas, kanetic theory, Vander Waal

5 equation for rea gas Deduction of the cntical constant of a real gas of Vander Waal, ¢
Virtal equation of state, Reduced equation of state, Adishatic compressibility, P-V-T
relationship of real oases, Phasze diaoram
First law of thermodynamics, Heat and Energy: The types of systemns and the
processing in thertnodynatnics, The defintion of heat capacity, specific heat capacity,

3 | latent heat, apply the firstlaw of thermodynamics to evaluate the temperamire, worls, the a
internal energy and energy conversion, enthalpy, the relationship between specific heat
for gas, the wois done in adighatic process.
Second law of thermodynamics: heat engines refrigerators, and heat pumps

4 reversihle processes, statements of Kelwin - Flanck and Clausius Camot machine and 9
itz efficiency, the principles ofthe Camotcycle, and efficdency of Ctto cycle and diesel
fuel and gasoline
Entropy and third law of thermodynamics: the concept of entropy, entropy in the

5 . : ; 4
reversible processes, the third law of thermodynamics
Thermodynamics p otentials: thermodynamics potentials, internal energy U, enthalpy

& | (H), free energy of Gibbs (G) and Helmboltz free energy (4), Mammwell relations and 4
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Total

40

D). Teaching and Assessment
1. Alignment of Course Learning Outcomes with Teaching Strategies and Assessment

Methods
Code Course Learning Outcomes Teaching Strategies Assessment Methods
1.0 | Knowledge and Understanding
Define basicinformation and principlesin | 1. Demonstrating  the | 1. Solwing examples
heat and thermodynamics. hasic information  and in lecthures
principles through | 2. Discussion dunng
lectures, lecture,
11 2. Lecturing method: 3, Chizzes,
; Board- Power point. 4. Mid-terms.
3. Discussions 5. Final exams.
4. Bran stomming, 6. Homewors
5. Start each chapter hy
generd 1dea
13 Dezcrihe the first, second and third laws | 1. Demonstrating  the | 1. Cuizzes.
ofthermodynamics and their relationships | hasic information and | 20 Mid-term
and appli cations. principles thtough | 3 Final exam
lectures. 4. Homewotls
2. Lectuning method:
Board, Power point.
3. Discussions
4. Bran stomming,
2.0 Sldlls
Solve problems using switable laws to | 1. Following  some | 1 Cuizzes.
calculate some parameters like entropy | proofs. 2. Mhid-terms.
and 1ts implications on thermodynamical | 2. Define duties foreach | 3. Final exams.
Variahles. chapter, 4. Homewnotls
51 3. Homework
' 4. Encourage the student
to  look  for  the
information 1in different
references
Ezplan Maowell, TdS equatons for | | .Encourage the student | 1. Cuzzes.
thermodynamic and some Cycles and |to look  for the | 2 Mid-terms
their efficiencies. information in different | 3. Final exams.
2.2
references 4. Homework,
2. Group discussions 5.
3.0 Values
Collaborate and contribute responsbly | 1. Team wotk projects Presentations
31 and effectively 1in  teamwork by | 2. Solwing problems
' introducing presentation in some subjects
of maten als.

2. Assessment Tasks for Students
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Percentage of Total

Asspgsment task®* Weelt Due
Assessment Score
Iidterm fith weel 30 %%
Hotne works, quizzes, activities Cunng the semester 20 %
Final Exam End of the semester 50%%

GO |- O [ (L0 | b | T

*Aszessment task (i.e., written test, oral test, oral presertation, group project, essay, etc))

E. Student Academic Counseling and Support

Arrangements for awvailability of faculty and teaching staff for individual student
consultations and academic advice :
4 office hours per week for support and adwice students.

F. Learning Resources and Facilities

1.Learning Resources

Heat and Themodynamics, M. W Zemansky, EH Dittman 7th edition,
Required Texthooks | McGraw-Hill, (1997)

Essential Ref |
P Materiale | Heatand Thermodynamics, 1K Roberts, A. R Miller (1360),

Electronic Materials

Other Learning Heat and Thermodynamics, Bryj Lal, N. Subrahmanyam (200 1)
Materials

2. Facilities Required

Ttem Resources
Accomm odation o oood ventilation and lichting room switabl e for nuwmber
(Classrooms) of students
& hoard
Technology Resources # data show
(AW, data show, Smart Board, software, e laptop
etc. )
COther Resources
(Specify, e.g if specific lahoratory
equiptment 15 required, listrequirements
ot attach alist)

-
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;. Course (uality Evaluation

Tovaluahiod Evaluators Evaluation Methods
Areas/Issues

Teaching Strategies Students Cuestonnaire

Student assessment Instructor Exams

Coutrse learning outcotmes Inistructor Coutse repott

Chiality oflearning resources Instrictor Course report

Evaluation areas (e.g, Effectiveness of teachking and assessment, Extent of achievement of cowrse learning
outcottes, Qudity of learning resources, ete))

Evaluators(3tudents Faculty, Program Leaders, Peer Rewiewer, Others (specify

Assesement Method s (Direct, Indirect)

H. Specification Approval Data

Council / Physics department
Committee

Rderece No.

Date 1732022
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