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Heat transfer , tenth edition( 2010) , J.P.
Holman , McGRAW hill international edition .

((@ans o dangiall ) diglhadll 3 jial) <)

Fundamental of HEAT and MASS transfer,
Seventh Edition,Theodre L. Bergman, Adrienne
S, Lavine, Frank P. Incropera, David P. Dewitt

John Wiley & Sons, 2011
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The course covers different analytical and numerical topics, including dyal) Salall Cilaa)
1. special functions (Gamma function and Beta function).

2. Partial differential equations PDEs, (One-dimensional wave equation,

one-dimensional heat equation, two-dimensional Laplace equation).

3.Complex numbers.

4. Solution of equation by iteration.

5. Solution of system of linear equations using numerical technique.

6. Curve fitting (linear regression).

7. Numerical integration and numerical differentiation.

8. Numerical solution for first-order differential equation.
Therefore, the course objective is to solve engineering problems
analytically and/or numerically.

alally abail) Ciliaslicd .9

The main strategy of this semester is: Laadmay)
1. Understand some special functions (Gamma function and Beta
function).

2. Using mathematical manipulation to solve problems of Gamma
and Beta functions.

3. Understand the basic concepts of partial differential equations
and the related initial and boundary conditions.

4. Classifying the types of partial differential equations.
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5. Applying separation of variables method to solve wave, heat, and
Laplace equations.

6. Formulating the general and particular solutions of partial
differential equations.

7. Finding solutions to complex numbers.

Numerically obtain the solution of

equation by iteration.

9. Find the solution of system of linear equations using numerical
technique.

10. Be able to make curve fitting.

11. Make numerical integration and numerical differentiation.

12. Obtain numerical solution for first-order differential equation.

*®

ooaddl s .10

il a.ﬁ:uk Ay gyagal) gl Sasgl) anid

alelud)

£

Esaad)

-Special functions: Gamma function

with solution of problems.

-Concept and role of the numerical methods
in engineering, approximations, and errors,
the definition of round-off error and
truncation error, absolute and relative error.

Homework#1 | lectures

-Solution of problems on Gamma
function.

- Numerical Integration: Trapezoidal Rule,
Simpson’s 1/3 Rule

Quiz lectures

-Beta function with solution of problems.
- Numerical Differentiation: Taylor series
and truncation error, The approximation of
the first derivative (FDA, BDA, and CDA),
The approximation of the second derivative
(FDA, BDA, and CDA).

Homework#2 | lectures

-Solution of problems on Beta function.
-Curve Fitting: Classification of Curve
Quiz lectures | Fitting (Regression and Interpolation), the
concepts of regression, and Least Square
Criterion, Linear Regression.

-Partial differential equations PDEs

- Numerical Solution of Nonlinear Algebraig
Mid-term lectures Equations (Roots of Equations): Bracketing
exam Methods (Bisection, and False-Position
method), Open Methods (Newton-Raphson

and secant method).

- -Lapl i i luti
Quiz lectures aplace equation and its solution

with solution of problems.

10

2-3

10

10

10

8-9

10

10-11
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method, Gauss-

method.

- Numerical Solution of linear algebraic
equations (system): the difference between

the direct and indirect methods, Singular and
ill/well-conditioned system, Partial and
complete Pivoting, Convergence Criteria,

Jacobi iterative method, The Gauss-Seidel iterati

Seidel iterative with the relaxation factor

-Complex number, complex plane
- Numerical Solutions of Ordinary

Problem- Differential Equation (ODE): Classification
based of Differential Equations (Initial Value
learning lectures Problem "IVP" acild Boundary Value Problem 10| 12-13
exam "BVP"), The numerical methods for solving
the IVP (Euler’s method and modified
Euler’s method)
-The polar form of complex numbers
- Fourth order Runge-Kutta method for
Quiz lectures | solving the IVP, Numerical solution for 5 |14
Systems of ODEs with the two methods
above.
lectures | Integer powers of Z, roots, solution
5|15
of problems.
o) e W11
Task Weight (Marks)
Homework 15 points
Quiz 15 points
Problem-Based Learning exam 10 points
Mid-term Exam 10 points
Final 50 points
Total 100 points

u,u:uﬂb ('JL.\S\ JJLAAA 12

Erwin Kreyszig, Herbert Kreyszig, and
Edward J. Norminton, "Advanced
Engineering Mathematics", Tenth Edition,
John Wiley & Sons, 2011.

(ans of Aemeiall ) Auglladl 5, iall i<

-K. A. Stroud and Dexter |J. Booth, “Advanced
Engineering Mathematics ", Fourth Edition,
Palgrave Macmillan, 2003.

-Steven C. Chapra and Raymond P. Canale,
“Numerical Methods for Engineers: With
Software and programming Applications”,
Fourth Edition, 2003.

https://classroom.google.com

Class code: chgnnsrr

i) g ey K1 gyl
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Required textbooks
Internal Combustion Engine

Fundamental , John Heywood 2005

(a5 o ngiall) Ay slladl) 5 ) jaall (Kl

Internal Combustion Engines ,
Colin Ferguson 2000
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Engineering Design: A Project-Based
Introduction, Clive L. Dym, Patrick Little,
and Elizabeth Orwin, Harvey Mudd
College. — 4th edition, 2014, Wiley
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Project Management for Engineering,
Business and Technology, John M.
Nicholas and Herman Steyn, 7th Edition.
First Published 2025.
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Describing the air conditioning systems. ®

the properties of air. knowing ®

Knowing the ducting design. ®

Understand the air conditioning cycles. ®
Understand how to calculating the cooling load. ®
Understanding the air mixing. ®

Knowing the air conditioning process and applications. ®
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Introduction + Properties of moist
air(dry bulb temperature , wet bulb
temperature, Enthalpy and specific

volume) and Psychrometer

Measuring and selecting factors
involved in determination of
thermal comfort condition, globe
temperature, operative
temperature, mean radiant
temperature, predicted mean vote
index, adjustment of operative
temperature, estimating clothing
insulation and activity level,
outdoor design conditions, thermal

comfort chart.

Psychrometric chart, calculating
moist air properties by
psychrometric chart and by perfect
gas law formulations, energy

analysis in any AC process.

The A/C processes, Room
sensible heat line, Heating/ Cooling
A/C cycles including:— 100% return
air A/C cycle, 100% fresh air A/C
cycle, Mixing return and fresh air
A/C cycle
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Refrigerants and effect it’s on
environment 0 89
Heating and Cooling Load
Calculations, (Proper selection of
indoor air conditions & outdoor 10-
conditions, internal and external air 9
conditioning load sources, heating 12
load, cooling load by CLTD
method.
Types of ducting system, pressure
drop and friction factor, method of 13-
calculating dimensions of ducting ) 15
system.
t Rl s d1
Task Weight (Marks)
Homework 7.5 point
Quizzes 7.5 point
Participation 5 point
1% term Exam 10 point
2" term Exam 10 point
Total 40 points
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Fay.C. Mc. Quiston, Jerald D. Parker, “Heating, Ventilating, Cj Amgndl ) Bl 5, il il
and Air Conditioning”, 4thed., John Wiley & Sons, Inc., New )
(s

York, 1994.

W.P. Jones, “Air Conditioning Engineering”, 2nd ed, Edward
Arnold, Bell and Bain Ltd, Glasgow, 1973.
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1-  Engineering Vibrations, William J. Bottega, 2013, Taylor & ( Ciaag Oi Jumeiall ) Lol 5y joall i<l

Francis Group, LLC, USA.

2- [ Mechanical Vibrations, Singiresu, S. Rao, fourth

(Revised), 2005, Prentice-Hall, NJ, USA.

3- [0 Mechanical vibrations, ANIL V. RAO, 2009, University of
Florida, USA
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McGraw Hill, 2008
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Automatic Control Engineering by
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Describing the vapor compression cycle. ®

the Multi-stage compressors and applications. Knowing ®
Knowing the basic thermodynamics for cycles. ®
Understand the types of refrigerants. ®

Understand the (Ton) of refrigeration.

Understanding the type of compressors. ®

Knowing the applications of absorption systems. ®
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Defining refrigeration,
classification of methods of 6 _—
obtaining refrigeration effect,
practical methods
Reversed Carnot cycle,
clilangy) @ Coefficient of performance
daagill (COP), drawbacks of Carnot o
_ ddyeal) 2\) 1\
4yedlly cycle, Reversed Rankin 9 1-s
algig cycle (basic refrigeration
Sl <l A
AW £ cycle), and methods of ”
Glalgll @ improving performance of
: el 1\
Al ) vapor compression cycle.
alS)liadl @ Multi- evaporators, Multi-
compressors  with inter— 6 6-7
cooling, Cascade cycles.
Refrigerants and effect it’s
_ 6 7-8
on environment
Type of Compressors 6 9-10
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Refrigerants, Designate of
refrigerants and the ethical 6| 11-12
in engineering applications
Absorption systems: Aqua-
Ammonia system, Lithium 9| 13-15
bromide system
t el A A1
Task Weight (Marks)
Homework 7.5 point
Quizzes 7.5 point
Participation 5 point
1% term Exam 10 point
2" term Exam 10 point
Total 40 points
toapilly alail) jalias 12

Fay.C. Mc. Quiston, Jerald D. Parker, “Heating,
Ventilating, and Air Conditioning”, 4thed., John Wiley
& Sons, Inc., New York, 1994.

O Lagid) ) dsthadll 5 jaall asl)

(22

W.P. Jones, “Air Conditioning Engineering”, 2nd ed,
Edward Arnold, Bell and Bain Ltd, Glasgow, 1973.
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dayls alaill Cilajia | 3 R
il da,h - el o J
i R A Auslladl
lectures | Review the behavior of vibratory
Quiz systems under external 2 1
excitation
lectures | Vibration under general forcing
Homework#1 41 2-3
conditions
dd a4l
| lectures | Free un—-damped vibration of .
Quiz (2)) 41 4-5
2DOF system.
<ylgall
lectures | Derive EOM of system based
Homework#2 (1<) | 4| 6-7
on initial conditions.
lectures | Free damped vibration of 2DOF
Quiz 2 8
system.
lectures | Forced un—damped vibration of 9-
Homework#3 4
2DOF systems 10
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lectures | Forced damped vibration of
report 21 11
2DOF systems
lectures | Understand vibration measuring 5| 1o
instruments
lecture Vibration control. 13-
Quiz 4
14
Exam#?2 | lectures Vibration isolation. 2| 15
el PRtr 11
Home works 5 pt 1 term Exam 10 pt
Quizzes 10 pt 2" term Exam 10 pt
Attendance 5 pt Final Exam 60 pt
U‘f)ﬂ!ﬁ (J::\S\ JJL&.AA 12
Mechanical Vibrations, Singiresu, S.

Rao, fourth (Revised), 2005, Prentice—

Hall, NJ, USA

((@ang o Lagial) ) Liglladl ) jall oSl

Engineering Vibrations, William J.

Bottega, 2013, Taylor & Francis Group,

LLC, USA.
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Fundamentals of material science and ((@ang of daagiall ) dsllaall 5y ,8al) sl

engineering”, William.d.callister, 4" ed.,

John weily &sons, 2012, U.S.A

Material science, R.S.Khurmi,
R.S.Sedha, Ram Najar, New Delhi,
1987.
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» Power Plant Engineering, P.K. Nag, McGraw

Hill, 2008
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* Thermodynamics: An Engineering Approach,

Yunus A. Cengel & Michael A. Boles, 5th Ed.
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