General Mechanical Engineering\ Third year stage

Gl Cial) Al ya /pladl dliilSual) £ 8

Subject No.: ME\823
Subject: Computer Added Design

823 /dla ;¢ yua gl B
Ry el pacadl 1 g gall

Units:3 3: cilaa gl
Weekly Hours: Theoretical:1 1: B de syl clelad)
Practical:1 1: s
Tutorial:- YRR
Week Contents <l giaal) £ sad)
Introduction to CAD and parametric <l ial) dadai s CAD ) Jaa
modeling
1 - Basic Concepts GanlaY Lealudll - 1
- parts eyl -
- assemblies Glagaadll _
- drawings e gyl -
Sketching aladil) an )
2 - Sketch Tools Toolbar a1 <l ol Aails 2
- Edit Sketch asll yyad -
2D to 3D Conversion Ao AN ) Mad) AL e S gl
3 - 2D to 3D Conversion Overview a1 3 ) aleY) A (e Jyatll - 3
- 2D to 3D Toolbar Gl gol g AadA
Reference Geometry digd) g yal)
4 - Reference Geometry Overview mdigd aa el A - 4
- planes Gl gl
- axes sl
- coordinate systems bl alas -
3D curves Al A5 cliadiall
5 - Projected Curve idadiaal) sl - 5
- Composite Curve A yal) il -
- Helix and Spiral Osolall gl ) -
Features allaal)

6 - Base/Boss, and Cut bl 5 3ac ) - 6
7 - Extrude By - 7
- Revolve eail)

- Sweep and Loft ld il g oy ghatll -

8 - Fillet/Round La o 55 g Balall LAY adad - 8
- Chamfer and Draft ol il aladi -

9 - An application I A 9
10 - Pattern and Mirror 31 yall g Jaaill _ 10
11 - Hole Wizard 5 aal) dalae - 11
- Shell 5 pall _

- Rib alall
- Dome b i {

12 - An application Gaukal 12
Part properties s aY Lal gd
13 - Editing el 13
- moving copying, Gl gl il
- color sl -
Equations Y alaall
14 - Applying equations Yalaal) Bubat - 14
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Y Cial) Al ya /alal) dliilual) ¢ b

Dependency Al
15 - Geometric Dependency Aonaigl) Al - 15
Assemblies Ve
16 - Adding assembly components el oyl A8l - 16
17 - Assembly mating el & glaa - 17
18 - Working with sub-assemblies dae il lapaail) e Jaall - 18
- Smart Fasteners SN i)
19 - An application Gkl - 19
Drawings ila g )
20 - Creating a Drawing Gl gyl oL - 20
21 - 2D sketching in drawings e sall Jal sl A5 el - 21
22 - Creating standard views (named views A0 5 Blassall) Al daliall o L) - 22
and standard 3 views) (slY)
23 - An application Gkl _ 23
Detailing Jamadil)
24 - Detailing tools Caadil) ) gaf _ 24
Files Ll
25 - Importing and Exporting Files Clalall pacal g al il _ 25
Analysis Jalail)

26 - Basics and Cosmos Express Cosmos Express s <baluY - 26
27 - Stress analysis Aeay) Jalas - 27
Design project pranal £ g i
28 - Machine design project for each Glls JS1 ALl aranal & g e - 28

student
29 29
30 30
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Subject Number: ME\543

Subject: Heat Transfer

Units: 5

Weekly Hours: Theoretical: 2
Experimental: 1

543/t ¢ g al a

5,1 JUL) ;£ guda gall

5 ;&L\JAJS\

2: b 1A gual) e lud)
1:le

Tutorial : 1 1 -dddlia
Week Contents iy ghaal) £ sau)
Introduction datia
1 - General concepts and definitions gl s dale anlia - 1

- Heat conduction S il 3 ) yal) Jlawl -

- Convective heat transfer Saally ) jall Jlan)

- Thermal radiation g il 8 ) jal) Juam)
Conduction heat transfer (general (dald) Aslacall) Jna gilly 3 ) ad) JUis)
equation)

2 - General heat conduction equation Jra gill dalad) ddaledll - 2
- One-dimensional, steady state, a5 olaily 5 5 pfiad) Aall Jua gl -
conduction through plane wall S sia laa A
Conduction heat transfer (1-D, steady olaily g & jieual) Al Jaua gilly 3 ) ) JUisil
state) (g
3 - Composed wall S e laa - 3
- Cylinder, composed cylinder AS a9 B3 yia A glan) -

- Sphere, composed sphere AS a3 Ses S
Conduction heat transfer (1-D, steady | olailig 5 &ical) Adall )Jua gilly 5 ) ad) Ui
state, with heat generation) in 1 (AR Al g5 e 2l g
4 - Plane wall S s Jlaa 4
- Composed wall S e laa o
- Solid cylinder alia 45 gladl -

5 - Hollow cylinder 4 gaa 4 glandl - 5
- Sphere 5 S
- Critical thickness of insulation @Al Jolall 2 sl cland) -

Heat transfer through extended diic jal) ahue‘i\ B 81l Juai)

surfaces (fins)
6 - General equation for temperature 3ol sl Sl o w51l dalad) Adalaall - 6
distribution. las Al sk ddie -
- Very long fin 3 yual ddic -
- Short fin
7 - End insulated fin Al A g yma diic 7
- Effectiveness of the fin dgie I Al
- Applications for previous subjects ALl wpnal gall il -
2-D, Steady state heat conduction by A8 el Aall g gilly 3 ) jad) JUas)
) AU
8 - Analytical solution with different Aaall g lall calisd sl Jall - 8
boundary conditions
9 - Exact Solution with different Aaal) Ca g plall Cabisal Sl Jall 9
boundary conditions
10 - Numerical solution for two-D steady Jra 51l 3 ) all JEBY (gaaadl Jall - 10
state heat conduction equation (nodes) (Qadl)axadl UG Jass o) 5 5 jisal) Al
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2-D Unsteady state heat conduction

o B ial) & ANl Jaaa gilly 3 ) jad) JUas)
) (A Ja g

11 - Analytical solution for the unsteady (Al Al o)  Ldal Jad) 11
state heat conduction equation.
(lumped system)
12 - Numerical solution gl Ja) - 12
Convective heat transfer Jaalls 51 _jadl Juais)
13 - Fluid flow background &) sall Gl bl - 13
- Laminar and turbulent flow Cohadly ALl Ll -
- Boundary layer growth for 4 sisal) ) o daalidl) ddpdall g
external flow and internal flow S Lol
Forced convection G Al Jaad)

14 - Energy equation JaUal) Aalas - 14
- Thermal boundary layer and A0 w5t Al sl dealid) dadall -
temperature distribution and heat :J sl all Jaml 53 ) yall

transfer for: 6 sina e (358 ALkl L jall
Laminar flow over flat plate dalaall (5 laall Jaly Skl ol )

Laminar flow through closed
conduit
15 - Empirical equation for cross flow pluaa S adaliiall ()l yall A i) ¥ sladl) - 15
for cylinder, sphere and tube bank Ul shasl Ao gana g 4y 5 S5 Al sdansl)
- Empirical equation for turbulent flow b ol sall Ay el c¥alaall
Calculation of dimensionless numbers s edl) Jaall LSl Sy Glaa
16 - Analytical solution bl dall 16
Natural convection oad) Jaal)
17 - General concepts dale amlia 17

- Grashof number 8 gl S 2ae -

- Free convection for: com Al Jaall o
Vertical plate and tube 0L sae o sail 5 4y siee Aniin
Horizontal plate and tube Ot il 4 giose dngiia

Thermal radiation Al glady)
18 - Introduction to thermal radiation ool g iy ) Jaaa - 18
- The electromagnetic waves dunlalinag 9 5e<I il gall -
- The black body 35 anall
19 - The shape factor Jeal Jalae - 19
- Thermal radiation between: om oAl slaly) -
Two parallel plates (gray) ()l )l sie lindia
Two concentric cylinder Sl pante (il glad
20 - Thermal radiation between more Onanx (e S| G )l all ey 20
than two bodies. A Hall e glaal) 4S80S -
- Thermal resistance network
21 - Radiation shields dcladY) algall o 21
Heat exchanger ag ) al) eNalall
22 - General concepts Lo amlia - 22

- Types of heat exchangers L)l ¥l ¢ sl -

23 - Heat exchangers performance Jans siall 2y ylay 4y ) jadl caalad) ¢lal - 23
by LMTD method 3lall s ja G e M)
24 - Heat exchanger’s effectiveness. @Al Jalall Allad 24

- NTU method

JEBY) Cilas g dae dgy Hha o
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Condensation and vaporization heat
transfer on (vertical tube, horizontal
tube, tube bank)

S Al g AL B ) jad) JLa)
(c_\..,ul.a'\a.cjm cgﬁﬁ\u}\.ﬂ (gA gas ujal\)

25 | - Concepts of condensation il analia 25

26 | - Heat transfer due to condensation ikl 3,0 yald) Jua) - 26

27 | - Empirical equation for condensation il Ay jaill Y aleall - 27
Boiling heat transfer GLlall 5 ) ad) Jus|

28 - H.T. due to boiling curve Ollally 351 yal) Jasi) isia - 28

- Empirical equations for boiling Oldall A il Y alaal) -

Boiling heat transfer calculation Sldadly 3 jadl JUE Gl
(empirical equations) [CRREAEATEN))

29 - Calculation of heat transfer 3l JEsl Jabee cibias 29

coefficient

Mass transfer Aty Juass)

30 - General concepts dale amlaa 30

- Mass transfer modes

ALY ) 5k
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Subject Number: ME\123 123/8ad £ g gal) 3ay
Subject: Engineering and Numerical Lase g dpunia COLIAT 1 gl gall
Analysis
Units: 5 5 sclaagll
Weekly Hours: Theoretical: 2 2 1B e gl el
Experimental: 1 1 : s
Tutorial : - - A8l
Week Contents il giaal) £ gas)
Laplace Transformations (L.T) GOy @ gl
1 - Introduction dadda - 1
- Definition of L.T oY OO At Cay g2t
Inverse Laplace Transformations Apaal) (Y Bl gl
(LL.T.)
2 - Introduction Gadia _ 2
- Definition of LL.T oY OO gad (e sSaa iy yali -
Solution of differential equations using Bl gad aladiuly Al e slaall Ja
L.T ooy
3 - Method of solution Jall dgy yla - 3
- Examples Ll -
Applications Cildat
4 - Using L.T. for solving practical Jlosall Jad Sy Bl gad aladial - 4
problems duleal)
Solution of 2" order D.E. using power AN Lo Al <)) Abalanl) e alaal) Ja
series method ¢ o4 Aluludia 48, yay
5 - Introduction Jadia - 5
- Solution near the ordinary point and salal) ddadil) g daliie ) ddail) o 8 Jal) .
singular point
Bessel's equation + Legendre's aiagt Aalea + s dalaa
equation
6 - Introduction Jadia - 6
- Application of solution Jall clapls
Solution of partial D.E Ay jadl Alaldnl eyaleal) Ja
7 - Definition PRTVSIN 7
- Methods of solution of P.D.E. 49 el dlialadll aValed) Ja 3k -
Using of separation method il il Juad 48y yh aladinl
8 - Definition of separation method ) yariall Jaad A4y yla iy ya3 - 8
- Examples Ll -
Applications of heat transfer 31 ad) Juasi) o iyl
9 - Solution of unsteady one dimensional A g a8l el Jlam) dabas da - 9
heat equation 3 ytiall e Al
Matrices Gl ghaall
10 - Introduction and definitions Cay et g dadia - 10
- Special matrices A lé giona -
-Properties of matrices, Adj A, A™! ld gtiadll al &
11 - Rank of a matrix 3 giiaal) 458 _ 11
- Vectors Sl -
- Linear transformation oha Jsai -
- Orthogonal transformation i Jygal -
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12 - Eigen values S 12
- Eigen vectors OSl Cilgaia -
Solution of non- linear equations dghaddl) el Ja
13 - Introduction dadia _ 13
- Application of non- linear equations Al B sl e cilaplas -

Simple iteration method + + Jaseal) ) &al A3y ya
Bisection method Jaday) 4dy )k
14 - Introduction dadia - 14
- Description of methods Gkl Caag -

- Examples ALl -
Newton —Raphson method O — (yigai ARy yha
15 - Derivation Glaiay) - 15
- Applications lapkas
Square Roots TR ILN BN
Roots of an arbitrary order A, Y Ll sy
Reciprocal of any number e sl slia sy
Solution of simultaneously linear dadl) A0Y) e Al Ja

equations
16 - Definition of equations Y alaall Cay yai - 16
- Methods of solution Jall Gk -
Direct methods 8 pilrall (3 kall
17 - Matrix inversion oosSaall aladinly Jall - 17
- Gauss- Elimination sl Cadal) A3y o aladinly Jall
- Gauss -Jordan Elimination R e sS aladiuly Ja o
Indirect methods S pilall S (3 k)

18 - Jacob's method G Sla Ay yha 18
- Gauss- Seidle method Juw — S48 )l o
Applications Cildat
19 - Examples Ll - 19
- problems Jilaa -

Curve fitting Gildiadial) g
20 - linear Regression el jlassy) 20
- Applications of linear regression Al Dlasi¥) clagdas -

- Transformation of nonlinear regression | (ol Jlasi¥) ) Ao jlassy) Jygas -

to linear regression
Numerical interpolation @) Jlasi)
21 - Introduction Gadia - 21
- Linear interpolation bl JlSiay)
- Quadratic interpolation Al Jlasiny)
Finite differences method + Forward GUELEY) fma + Basaall cild g dl) 48, 4k
and Backward and center expressions 4 58 pall g AAIA) g dpalal)
22 - Introduction to finite differences Baasall ld 5 5l A% Hha ) JAae - 22
method 45 sludial) lleall A3 gall et -
- Derivation of formulas with equal step
size
Newton and Lagrange forms I SY (g dpa
23 - Using this method for equal ) bl Jal Aapal) Gt - 23
segment and unequal segments A sludiall yae ¢4 gludiall culilisall
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Numerical differentiation gad) Jualdil)

24 - First derivative S Asia) 24
- Second derivative all) dsiiall -
Numerical Integration @) Jalsil)

25 - trapezoidal rule o aial) 4l Ay Hha - 25
- Simpson Rule (1/3) (1/3) Osmrans A8y 5k -

- Simpson Rule(3/8) (3/8) s prans 38y 5k -

Two dimensions integration ) AU gamed) Jalsal)

26 - Applications @aaall Jalsill il - 26
- Examples ALl -
Solution of ordinary differential dgalie V) Aulaldil) e aleal) Ja

equations O.D.E.
27 - Taylor series method DL Allisie 48 Hha 27
- Simple Euler method Aasa) Lo eyl
28 - Modified Euler method amall gl 48y yla _ 28
- Runge-kutta method U S -l )y yha -
Finite differences method for solution | 4lalisll c¥alaal) Jad 3assal) cild g il 43, 5
of differential equations
29 - Ordinary differential equations doaliie V) Aalalatl) calaal) - 29
30 - Partial differential equations Al lslal) Yol - 30
Elliptic equation i) adadl) Alalaa
Parabolic equation (A adadl) Aislas
Hyperbolic equation 25 ) adasl) Adslaa
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Subject Number: ME\343
Subject: Mechanical Engineering

343/dar ;£ g gall 3a
T ASilSal) dwaigd) pandli 1E g gall

Design I 5 ;claa gl
Units: 5 2 1B e ) cilelud)
Weekly Hours: Theoretical: 2 1t
Experimental: 1 1 :4d8lia
Tutorial : 1
Week Contents Gl giaal) £ sad)
Simple stresses and material selection Cnall JLd) i g Adaad) clalgay)
1 - Tensile stress, shear stress, Jreall algal ¢ aill slgal | aill sleal - 1
bearing stress
2 - Choosing suitable materials Aiall galadll sl 2
Welding alalll
3 - Design of welding Aalll (glalic aanal 3
Combined stresses A8 pal) clalgal)
4 - Theories of failures LSl g b Jull il yhas 4
Application of simple stresses asd) clagal) o el
5 - Application of simple stresses pdlall e ddasall lalea ) Gadai - 5
on rivets
Shafts Baasyl
6 - Shaft subjected to bending s Aeal G el 3 sanll aranai 6
- Shaft subjected to torsion o) sl gal (a jmall 3 ganll aranai
7 - Shaft subjected to bending and Alia Aeal G el 3 sanll apanai 7
torsion el gill

- Shaft subjected to bending and
torsion with axial load

Losassiyel sl

Forces on gears

8 - Forces on spur gear

- Forces on helical gear
- Forces on bevel gear

s ) e 5 2l 5

piiandll o1 e 8 S5l s - | 8
) el e 5 i3l 5 5
s el ol e 5 gl s

Couplings AR
9 - Type of couplings sl g ) gl 9
- Design of flange coupling G, areai -
Keys ol 5
10 - Types of keys BT PEF I 10
- Design of keys ol Al aaal
Bearings BULR
11 - Types of bearings (Rolling and (A8Y 3V s da yaidll) S )l o) gif - 11
Sliding)

12 - Types of Rolling bearings A paial Sl e gl - 12
13 - Design of Rolling bearings and A jadial Sl aveal 13
Clutches waal sall
14 - Types of clutches ol sl g 53l 14
15 - Design of flat clutch § sioall Galdl) areai 15
- Design of cone clutch bl (aldl) aveai -
Springs waal i)

16 - Types of springs ol sl ¢ 5l - 16
17 - Design of springs ol i) avanal 17
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Brakes sl
18 - Types of brakes )5S g gl 18
- Design of brakes 7 S et -
Dynamic loading design 8 iall Jlaal) avaual
19 - Types of dynamic loading 3 _yrdiall Jlaal &) il 19
20 - Endurance limit (5, - . ) diagram (g, - o, ) o S alea) 20
- Goodman line ( Goodman ) -5 -
- Soderberg line ( Soderberg ) -4 -
21 - Stress concentration factor Clalea ) % e Jalaa - 21
Bolts BN
22 - Preload of bolts &l A Sy Azl 22
Power screw 5 yaall Jai il ¢!

23 - Types of power screw 33N Jas ) g gl 23
24 - Design of power screw 33l Jas il 5l apanal - 24
Pressure vessel Lial) i ol
25 - Design of pressure vessel Liall e gl aranai - 25
Belts ) 981
26 - Types of belts Uil il g il 26
27 - Design of belts Uil 58l aranat - 27
Gears g Al
28 - Design of spur gears Al (o g il aranalt - 28
29 - Design of helical gears AL (5 i) avanal - 29
30 - Design of helical gears AL 5 i) avanaa - 30
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Subject Number: ME\ 453 453 | dak £ gua gal) 3ay
Subject : Internal Combustion Engine N G ) Gilsa 1f g gal)
Units:5 5:claa gl
Weekly Hours : Theoretical :2 2: ol A gl clelud)
Experimental:1 1: s
Tutorial:1 1: Addlia
Week Contents il ghaal) £ saud)
Introduction (datie) Jire
1 - Introduction to internal combustion S G A GlS e M Jaae 1
engine
Heat Engines Classification Ao Al s aal) ciial
2 - Internal combustion engine e Anlall @)Y SIS jae caial - 2
classifications on bases of : NERY
Design il
Valve location Glaleall 4 50
Method of ignition JLidV 4y Hh
I.C.E. Terminology A 3 gAY S aa clalhiag
3 - TDC & BDC CeO&EFU- 3
- Stroke & swept volume LS aaa g dagalll -
- Compression ratio LlecaiVl A
Air Standard Cycles dl 8l o) ggd) il g0
4 - General review dale 3yl .
- Comparison between Otto, Diesel ALl 5 J o ¢ il sn Ow A aa - 5
and dual cycles
Ideal Engines ALlliall g )
6 - Intake process Jaall ¢l jal - 6
- Exhaust process pdladl o) jal -
Fuel 348 4l)
7 - Sources of fuel 28l jalas - 7
- Types 2485l el gl
- Properties 268 ol &) e -
Combustion Q@ _saY
8 - Basic chemistry XU [P RV | 8
- Stoichiometry Lalal) A -
9 - Exhaust gas analysis adladl ol jle Jalasi - 9
- Dissociation Slsal) -
10 - Calorific value of fuel 28l 4y ) ) Al 10
- Internal energy, enthalpy of combustion S 5 @il ) adalall dsuall
and enthalpy of formation OsSal)
11 - Combustion in gasoline engines Gl QS e A ) s - 11
- Octane number OUS Y o8 5 -
12 - Combustion in Diesel engines ol QS e A Gl ) 12
- Cetane number Olisad) o8 5
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Fuel-Air Cycles

sl ogd) - agdell il g0

13 - Effect of working medium Janll Bale i S 5 - 13
constituents dae gl 3 ) Al yuad il
- Specific heat variation effect
14 - Dissociation effect Sl<atl) Ll - 14
Actual Cycles A 88l ¢y gall
15 - Effect of ignition Jlaiiy) el - 15
- Effect of inlet and exhaust valve el 5 Jsaall alaaa (§3Mas) il -
closing o gel)a g8 ol Ay s -
- Effect of fuel-air ratio
Valve Timing alaall cud g
16 - Valve timing plaall a5 16
Spark Timing g8l g
17 - Spark timing sl i 17
- Firing order JLiay) (i 5 -
Engine Test & Performance daall asd g ¢l
18 - Fuel measurement 268 ol gl (i - 18
- Air consumption measurements o sel) Dgin s -
- Volumetric efficiency daaaal) 3.6
Power Measurement 3a8l) (il
19 - Methods of measuring of indicated Alaall 5 sl uld (3 5k - 19
power
20 - Methods of measuring of brake Fan Sy 5 08l il (3 k- 20
power
- Methods of measuring of friction AN 5 Al (uld (3 5k
power
Engine Heat Balance G yaall 4y ) al) 453 gal)
21 - Heat balance Ay yallds ) el - 21
- Heat losses Qg adl Al
Fuel Metering 3 g8 o) audats
22 - Petrol (gasoline) engines Oronll S jaa o 22
23 - Diesel engines. Jopall S jaa - 23
Super Charging sl caldd)

24 - Types gy - 24
- Use aladiay) -
Turbo-Charging sl caldd)

25 - Types gy - 25
- Use aladiay) -
Two-Stroke Engines o gl Al s jaall
26 - Two-Stroke Engines cycles do 5l A0l S el &l - 26
Port Timing & Scavenging of Two- Al S ) A ) g cilatidl) cilid 6l
stroke Engines b gy
27 - Ports Gl - 27
- Scavenging =Sl _
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Emissions & Air Pollution 8l o¢d) Cugli g cililaniy)
28 - Poisoning gases Al @l ) - 28
- Acidic gases docadall @l el .
- Particulate matters aailaal) o) gall -
29 - Measurements Cillal) _ 29
30 - Control 3 kol - 30
- International regulates Auallal) dadaay) -




Department of Machines and Equipment Engineering\General Mechanical Engineering

Third year stage ) Chal) Ada e
Lol cle L)
Gidiadial) Gilaa gl dae Studying Hours £ 9 gall £ sa9all 3a
notice Units Ladlia S g B Subjects No.
Tutorial Experimental | Theoretical
e g Aawaiy EOING
5 - 1 2 Engineering & Numerical 123 / <laa
Analysis
A 2y ki .
> ! ! 2 Theory of Machines 243 /<
TASSS ) gl et
5 1 1 2 Mechanical Engineering 343 / Slea
Design I

S0 3 yial GIKe

> ! ! 2 Internal Combus‘Eion Engine 453 /<
> ! ! 2 H;;::J;rﬁ:}er 543 /ey
: ! ! : Pl Mechanios 1| 653 /4
4 i i 2 Proglift?:rf;ngineering 753 [ ddes
3 i ! ! Co?ﬁ;iisrﬁzl‘emi\ign 823 /<
4 ) i 2 Indus:zic;?];:;m&zering 913 / e
41 5 7 17 g saaadl

41 = Total Units s gl e 29=Total Hours <i\slull sac 9 = Total Subjects ) gall 23e
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Subject No.: ME\653
Subject: Fluid Mechanics 11

653 /dlar 1§ gua gall od
IT &l sal) diilon 1 gia gall

Units:5 5: <laa gl
Weekly Hours: Theoretical:2 2: s ob 1A g cile L)
Tutorial:1 145804
Practical:1 1: e
Week Contents Gl giaal) & el
Navier-Stokes equations & gh — 8l eVl
1 - Introduction dadia - 1
- Derivation GlELay -
2 - Laminar flow between parallel Ol e (fimadia (Ll gl ) - 2
plates eSSl -
- Couette flow
3 - Hydrodynamic lubrication Sl 5 el il - 3
4 - Sliding bearing YY) el - 4
- Collar bearing 3 shal 53 Jaaall -

5 - Laminar flow between coaxial O S e (i) ghandl (g (ALY (L el - 5
rotating cylinders Ol g
Boundary layer theory dadlial) d8udal) 4 a3
6 - Introduction dadia _ 6
- Displacement, Momentum, and Alall claw ¢ a3l clow ¢ A Y o -

Energy thicknesses.

7 - Momentum equation for the Aadliall Agulall ax 3l Aslas - 7
boundary layer.

8 - Laminar boundary layer 4lkall daaliall dapkall 8

9 - Turbulent boundary layer

- Transition from laminar to
turbulent flow

10 - Effect of pressure gradient

- Separation and pressure drag

Al Hhaal) dedlial dadl) - 9
oYl ) SLkl Gl el e J gl -

Ll jlassl il 10
Ll (e il sl 5 Juaiilyl -

Hydraulic machines

A g gl sl

11 - General introduction Jale dadia - 11
- Classification il -
Centrifugal pump 45 38 jal) 33 jUal) Adiaall
12 - The moment of momentum a3l o e Aolas - 12
equation de ) clilia -

- Velocity diagrams Clelesl)

- Efficiencies

13 - Types of impellers Clelasl) o) 5l 13
- Performance curves 1Y) Ciliaia -

14 - Operating point Jleiiy) ddass - 14

- Pump connection
(series / parallel)

()5 / QN s) Aaadl by -

Multistage pumps
15 - General view
- Types of multistage pumps

Jal_sall Badaia cliiiaal)
dale 3 ki 15
dal el saasie Claiaall ¢ 53l -

Pump selection
16 - Pump selection charts
- Performance charts

Clidaal) L)
Glaaall sl Lasl Ha o 16
el Ll A
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Water turbines

Al iy s

17 - Impulse turbine (Pelton turbine) (s Gm5) 8l Gyl - 17
18 - Reaction turbine (Francis turbine) (Lt 8 Gy 8) J=dll 2 Gy 55 - 18
19 - Axial flow reaction turbine (Kaplan (0SS Gy 58) s gall Jadl) 3y 5 - 19
turbine)
Hydraulic machines Asl g gl opilsal)
20 - Specific speed dae gl de yull - 20
- Dimensional analysis and CASll gLl il 8 g gamall Julsil) -
similarity laws for hydraulic 4S5 el
machines
Cavitation in hydraulic machines 4S5l Gilsall 8 gl
21 - Cavitation in pumps Glaiaall 8 cagSill - 21
- Cavitation in water turbines Al i ) ¢l A cagSall
Two-phase flow skl AU Gl
22 - Introduction dadia - 22
- Flow patterns Ol lalal -
Two-phase flow(gas + liquid) (Ji + 318) skl AU Al
23 - Homogeneous flow model ouilaiall gl ol 23 gai 23
24 - Separated flow model Juadiall gyl z35ai - 24
25 - Applications Cliglai 25
Potential flow theory (Ideal fluid) (el galal) ) gagall il 4 ki
26 - Introduction dadia - 26
- Continuity equation A pat) Aalaa -
- Vorticity equation Sl gall Aalas -
Basic concepts in potential flow s34l Gl A Ll asalia
27 - Stream function leaa) Al - 27
- Potential function dgall ddla -
- Circulation Oosll -
Basic flow patterns Aol ol el Jalad)
28 - Uniform flow abaiiall Gl yall - 28
- Source , Sink D) ¢ il
- Doublet z 52l aladll
- Free vortex 3yl Al gall -
Combination of basic flows Ol blail gan
29 - Flow past a half body aall Cami o Gl - 29
- Flow past a Rankine oval Sl s sban Jes Ol -
30 - Flow past a cylinder ) glavd Jgn b ya - 30

- Flow past a cylinder with
circulation

O3 g & skl Js Gl -
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Subject Number: ME\243
Subject: Theory of Machines
Units: 5

243/4ak ;£ g gall 3o,
CHlSal) Ay a5 18 gaca gall
5 :&laa gl

Weekly Hours: Theoretical: 2 2 1B e ) cile L)
Experimental: 1 1 : s
Tutorial : 1 1 -dddlia
Week Contents iy ghaal) £ gaus)
Mechanisms aldy)
1 - Machine ay . 1
- Theory of machines Y Ay s -
- Structure JSd -
- Links Lol aay -
- Kinematics pair Otiba § Jlall 4S s -
- Kinematics chain A0S ) Al -
Velocity of Mechanisms LI £ ) Jabada
2 - Velocity diagram. g ol Ladada - 2
- Relative velocity of two bodies O Ak (e G Al de -
moving in straight line e Tady
- Relative velocity of point on link Aol e dasl il de yull
- Relative velocity of Four Bar Aaliaall il sl Al de ) -
mechanism with binary links
3 - Relative velocity of Four-Bar a6 Ayl I3 Y - 3
with binary and ternary links. (el dnsia ASW dndhia)as
- Relative velocity of slider crank oSl 1,0 Bla ¢ Al de )
mechanism. Sla ) Jalia A de pull
- Rubbing velocity of a pin joint
Acceleration in mechanisms iy 8 Jaaal
4 - Acceleration diagrams Joanill cidadadg - 4
5 - Tangential component VDN g PR 5
- Radial component S S all il —
6 - Coriolis component o s oS Jamati - 6
Spur Gear Al g Al
7 - Pitch circle diameter 3 ghadll 3 pla Hhad 7
- Condition for transmission of AU &y Ags Jail o 30U da a0
constant velocity ratio GY Y de o
- Velocity of sliding olal) b -
- Path of contact
8 - Arc of contact ol b 8
- Interference Jaladl) _
- Rack and pinion Us A s Adiise B ya -
Gear Trains A il i ladecall
9 - Simple gear trains Aoyl il 9
- Compound gear trains Basaall O sl -
10 - Simple epicyclic gear trains Aoyl A0S SIS bl - 10
11 - Compound epicyclic gear trains A yal) A4S SI dadisall - 11
12 - Torques on gear trains dau il @l Je o jsall agie - 12
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A il Al o /alal) LilSsal) £ b

Friction Belts

() g8l ASiSiaY) ) gadd)

13 - Belt drive sl S Al Jas - 13
- Types of belts (Lsadl) e 3ol o) gl
- Velocity ratio of belt Dsmedl g pud) s
- Power transmitted AUl O -
14 - Ratio of driving tension for flat belt Uaall ) spall 353l A - 14
- Ratio of driving tension for V- belt (V) I8 el 53 gall A
- Angle of contact oskatll Al 5 -
- The effect of centrifugal tension A0S yall 3l 5 g8l 0 -
- The effect of initial tension S a8 il
Balancing of rotating masses 3 gall Jush) 45 30 ga
15 - Single mass rotating in same plane a5 s (45 ) gall JiSI 4G ) ga - 15
- Several masses rotating in same 2y shue A JK Ao gane &) 50 -
plane
16 - Mathematical solution =kl dall 16
- Graphical solution Glaladdll as ) 48y ylay Jall -
17 - Masses rotating in different planes daliae culy e A3 ) gall JISI) A5 ) ga - 17
Balancing of reciprocating masses dgaa Al Jish) 45 3) ga
18 - Reciprocating masses oan yal) iU A5 ) g - 18
19 - (balancing in piston) (B3 3 gae 5 (Sl 53 ))aY) 3 5ac) - 19
Speed governors de ) clalaia
20 - Dead weight governors ) Jead) cld ciladaia - 20
(Portor and Proell) (Jisn phiies yi) s alaia)

21 - Spring loaded governors Uil dlesal) ciledaial) - 21
(Hartnell) (S5l alaic)
Gyroscope g8 g )

22 - The gyroscope effect on: o gl ol s (o sSs pual) l) 22
- airplane 3 yiall -

23 - ship salll - 23
- automobile 3kl -

- two wheel vehicle Alaall -
Flywheel 43)aal)

24 - Turning moment diagram sl o e Jalada - 24
25 - Energy stored in flywheel EEIREN | P REPREON R 25
- Dimensions of flywheel rim 38)3al) alayd -

Cams and Followers &l gl g clpaal
26 - Straight flank A il ga 0l Glas 26
- Curved flank diate (il g A Cilbas -

27 - Circular 3 _ylall calbas - 27
- Different followers wlagui g al 5ill ) 5l -

28 - Force of spring Al L s sall gl 38, - 28
- Torque reaction aomdl s
Inertia Forces A gl (5 68
29 - Instantaneous center method aalll < el Ay yh 29
30 - Force in crank and connecting rod 3laY) 2 sae 5 (38 yall 2 gac e (sl 30
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Subject No.: ME\753
Subject: Production Engineering

753 /et 1§ guia gall ad
Z L) Adia 1§ gia gall

- Productivity of machine
- Productivity of raw material

Units:4 4: <aa gl
Weekly Hours: Theoretical:2 2: Al A ) cilelud)
Tutorial:- —edsBlia
Practical:- -1 ae
Week Contents <l giaal) £ sad)
Introduction datia
1 - Introduction to production WY duaia ) Jase - 1
Engineering WY duais clbulal -
- Fundamentals of production
Plant layout Jandl a8 ga Jasdads
2 - Factors affecting on plant layout adsall Jalads e 5 figal) Jal gall - 2
- Plant layout methods Jasll &8 50 Jalads 8 daiall (3 kall -
- Computer aided layout design Cgulall Bac by Jaall a8 g Jaglads
techniques.
Production planning. Uy alas
3 - Types of production system Y aki gl gl 3
- Advantages and disadvantages WY alai bl s s -
Production lines Uy Jaghd
4 - Types of production lines gl aghad o 5l 4
- Advantages and disadvantages bl eyl e -
Production parameters U jalic
5 - Direct production parameter 3_ilall ZlY) palic - 5
- Indirect production parameter 38kl e ZlEY) palic -
- Effect of production parameters Y yalic il -
Productivity dality)
6 - Productivity of worker Salal) dals) - 6

S i)
2\3\1}‘\]\ salll 4...3;1.1\\ -

Factors influencing productivity
7 - Workers

- Machine capability

- Material selection

Lalily) o 5 jfigall Jal sall
Al Y - 7

Loaliay) S 48l _
A0 alal) sl

Operation sheet

8 - Types of operation sheet

- Operation sheet sequence

- Operation sheet advantages

daa ol ikl Slilall

a5l SN il £ 3 8
sl oSl i) slae ) il ghad -
) o sd il ) ) b

Application of technological processes
and sequence on turning processes

9 - the process of turning Facial

- longitudinal turning process

- The process of turning an internal

- lathe process italics

- Product cutting

- Grooving

) Al cles B a9l oS elllal) aladin

dga s Akl A dlee 9
g Al 3 Alee
A bl s dlee -
Alile Akl A dlac
4 gridiall Jucd _
Jsdas -

Application of technological processes
and sequence on Milling processes

10 - horizontal milling

- vertical milling

oA cilles 8 A o) i) elilcal) alaiinl

<@ s- |10
‘%5.3‘5.&9‘}..3‘)5:\_
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- milling the parties b 8 -
- Gear Milling ool Jae -
Application of technological processes 8 cllas (8 A o 533 elllisall aladi
and sequence on metal forming Cdlaal)
processes
11 - Wire drawing process MY s Alee - 11
- Extrusion process B Akee @l dalee -
- Rolling process s ol dlee -
- plate forming il e -
Production cost U il
12 - Raw material cost A5 o) sall Cad\ss - 12
- Machine cost Al Cadlss -
- Workers cost Jlaad) Callss _
- Additional cost ddlia) Callss -
Break Even Pint account Jalacil) Adaki dagd g s ilsa
13 - Direct costs of production 3_alaall Flay) Cadlss 13
- Indirect production costs 8kl e FlY) CallSs
- Graph method ) a8y la
- Equation method Aalaall 48y Hha -
Non-traditional machining processes ALY adal) cillas
14 - EDM EDM- 14
- ECM ECM-
15 | -PAM PAM- | 15
-USM USM -
16 | -LBM LBM- | 16
-EBM EBM-
17 -AIM AIM- 17
-WIM WIM-
NC and CNC daca rall adaldl) (yilsa
18 - movements controlling ebdll S ja e 5 pland) - 18
CNC Cutting Machine Classifications daa yal) dall) (yilSa Ciyiaas
19 - Tool movement dadll 3100 48 ja - 19
- Table movement Jeal) 3aa1e 4S ja -
Input data of CNC machine clibadl JiN) (3
20 - drill mechanic program D8 23Sl peal o - 20
- Milling mechanic program s 8L geal o -
21 - Measurement of the termination of the Y grdiall adaudl el Gl - 21
surface artifacts O EAPEQERE- g A
- Methods of measuring the roughness
of surfaces
22 - Inspect of teeth screw and gears ilituall gl gl ] and 22
Handling equipments and automatic Y aanill Cildna g ALBlial) Cilira
assembly equipments
23 - Manual handling gy A8l - 23
- Automatic handling a)) al8lua -
- Computer aided handling daa yie Al8lia -
Reliability Al gral)
24 - the reliability of products latid) 4 g - 24
- methods of measuring the reliability Gilatiall ) gaall (uld 55k -
of the products
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Time study b gl Al o
25 - calculation of time workers Jlaall i g s - 25
- calculation of the time machine L) i g b -
Motion study AS al) Jalat g Al o
26 - Determine the movements of Jalall 4 Hl) S jall paas - 26
Place design & e araal
27 - planning and design of the place of ALl pe Jalall ae (S0 aranat - 27
working with the machine
Measurements Device ol 3 gl
28 - Gauges limit Device okl s - 28
- Inner diameter measuring Alaal UasY) s
- measurement of straightness, A grdiall o) gl (8 -
29 - measurement of curvature omogill i - 29
- measuring Altaamd Qalatl) -
- the measurement of symmetry Dbl Ll -
preview oas
30 - General review of all topics that have | @bl &5 ) gl gall A8IST dale danl e - 30
been addressed -
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Subject Number: ME\913
Subject: Industrial Engineering
Units: 4

Weekly Hours: Theoretical: 2

913/dar ;& g gall 34

4o lia dutia 1§ guda gall

4 ;&laa gl

2 1 oh e ) clelud)

Experimental: - - e
Tutorial : - - 1AdBlia
Week Contents <l giaall g sed)
Preview dale daa)

1 - Construction the frequency distribution ST a8 Jean (psSi- 1
- Representation the data in Histogram , haall 5 (5l JSS 7 e (B bl Jiiai
Frequency polygon and ogive Joul 5 2o ball peniall st 5 gl Sl
- Measures of location and measures of Gl Gapla 5458 pall de il (ulia -

variation
Probability density function (p.d.f.) Adlaiay) 48U A
2 - Probabilities of simple or two events Al 5 Aol Gl ) VL) - 2
- Probabilities for combinations of Sl Caal a2 5 ll Y lada) -
three or more events a8l ill g Joalall
- Permutations and combinations (P.d.f) Allaiay) 48Ul 4l -
- The probability density function( p.d.f.)
The distribution functions Cilay 5 931 J) 99
3 - The binomial and poisson distributions Ol 88 5 Cpasdl S 58 3
4 - The gamma , chi-square and normal sl s S s c LS g 4
distributions 2kl
Tests of statistical hypotheses dilaa) cilbua Al Lol
5 - The nature of a statistical hypothesis, Wadll &) 53l 5 dibean ) ciln jill dapila 5
two types of errors and tests about the bl g sl Ja siall <l s
mean of a normal distribution
6 - Tests about the mean of a normal sl lad) Jans 5l J g ol s - 6
population when 6? unknown psbre pe o2 adiaall (plii ladie skl
- Tests about the mean of abnormal aoAl oleall das gl Jea il jlad) -
population bl e
- Tests about the difference of two Ol (e AN J s il sl
proportions ; and tests about the O s G (3 AN J s il jlis)
difference of two means
Correlation and regression Sy g bla Y
7 - The sample correlation coefficients ; Ll )Y a5 Aall Jalis )Y Jalas - 7
computation of simple correlation L)
- Testing hypotheses about the asinall Ll ) Jalae Jsa 4 i jliia) -
population correlation coefficient
8 - Linear regression and testing Glalae J g A B lid) 5 adll jlassy) - 8
hypotheses about the parameters Ll aall Hlassy)
in a simple linear regression
9 - Multiple linear regression 2aaiall adll jlassyl - 9
Analysis of variance (ANOVA) ANOVA &l Jolas
10 - One- way analysis of variance with Glie anag sl g eladly coliil) Jidasi 10
different sample sizes dalisg
11 - Two- way analysis of variance Cpaladly il Jalasi 11
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Linear programming (L.P.)

4l daa

12 - Definition of the L.P. bl A yall iy i 12
- Forms of L.P. (general , canonical and (Apnlal) 5 40 5l ¢ Aalall ) Lgrpua -
standard ) Apkadl) Aaapll okl )l 23 sail) Aelya -
- Formulation of the mathematical
model of the L.P.
13 - Solving the mathematical model using il A8y Hla pladinly el Hl 23 gail) da - 13
a graphical and simplex methods Aasaall 44y Hhall
14 - Solving the mathematical model using | M @sbal aladiidy by )l 23 gl s - 14
M-technique and two- phase method Ol yall 43y 5k
Transportation and Assignment models oamaiill g Jill) 7 il
15 - Finding the starting solution using CSOM A3yl alasinly Alaiy) dadl sl - 15
northwest corner method, Least cost 44y 5l 5 48K JBY1 A8y 5l ¢ o padl el
method , Vogell's approximation Jams) 38 )l s VAM Jasd )i
method (VAM) and Russel's RAM
approximation method (RAM)
16 - Finding the optimal solution using Dlosall 48y yha alasialy JiaY) Jall alay) 16
stepping stone and multipliers methods Cilde Laall 43y yla 5l o jaiall
- Solving the assignment models in padaatll s 8 payaddll #3lei I -
maximized or minimized il
Network planning L) cillahadal)
17 - Graph the network and find the critical ol bl dlagl 5 Solll abadall o - 17
path (CP) ; and the program evaluation PERT gl ) daal ja 5 aasii bl 5 CP.
and review technique (PERT)

18 - Crashing the normal duration to Jib g 5 pdiall 2l dgmyall 3 yidl) Juaaat - 18
execute the project with least costs N
Sequencing models ) 7 il
19 - Processing n jobs through one machine saa) 5 AL e aleall e Sl - 19
( shortest and largest processing time e aleadl e n O3l 5 (Lpt, Spt)

Spt and Lpt ); processing n jobs Osle

through two machines
20 - Processing n jobs through m machines ; | (o n 5 Sall (e m e algall (e n Sl - 20
processing n jobs through two machines 4l gl elllsall il (piiSLe e algall
with randomly technical routes
Replacement and maintenance models Llpal) g Jlagiad) 7 i
21 - Using the average total cost as a il leaS 48K £ sana o gl pladin) - 21

criterion to determine the period of
replacement the machines

- Cost of individual replacement for
items of machines

- Average cost group replacement per
period as a criterion to determine the
optimal replacement (individual or
grouped )

- Maintenance model

Al Jladi) & yi8
S Slan o 5o i) 4
53 (0 elaall Jlaitay) Al L gia -
al a8 ) JieY) Jlaginy) sl jleaS
(et
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Inventory models

CpAd z ik

22 - General inventory model alad) Al 3 sai 22
- Static economic order quality A Apllall Apaba@y) dpell) 3l -
(EOQ) models ; EOQ with price break ; D) il 55 s EOQ <EOQ
and multi - item EOQ with storage OOAN 40 gaaay ) ) 32323 EOQ
limitation
23 - Probabilistic EOQ model SWsYIEOQ g - 23
- Single - period models ; and multi Gl 8 Bae =3 gl g Bas) 95 )38 el -
period model
ISO SN
24 - Total quality management (TQM) ; 9000 5 x¥) s TQM aLalid) 33 52l 3 )3 - 24
and ISO:9000
Quality control dse i) 3 lavddl
25 - Acceptance sampling ¢ Alaall J g - 25
- Calculation the OC-curve for single Alal) 5 30 i) Aylaadl OC (Snie s -
sampling schemes ; rectifying schemes; daliial) Aladll
double sampling schemes ; and
sequential sampling
26 - PE)cess control and control charts ¢ X Jas sial) Wil A ) bl Jail A 26
(X -chart , R-charts ,c-charts and G ¢ 6 gobmall GladY) 5 R sl
P-charts) (P cusdll
27 | - Quality level 3352l (5 giuse - 27
- Sampling plans Al cildalada -
( single , double and multiple ) (Ba2aial) 5 AU ¢ By jdall)
Reliability Ay gzal)
28 - Reliability A gl - 28
- Failure functions Jlaall J1ga -
- Mean time to failure MTTF MTTF Jhall () Jas gia -
- Variance okl _
- Hazard rate function 3 yhalaall s Al -

29 - Conditional reliability A gaall dnda 3l) Ad0A)) - 29
- Exponential and Weibull reliability ‘;m“z(\ Ora ) gall daal &) A gaal) Al
functions Jus s
30 - Reliability of system with serial and S5l e da g yall 4 ghaiall 4 52 - 30
parallel configuration @5 sl

- Combined series — parallel system and
high —level and low — level redundancy

s sl il Jay ) e sliia -
oalall Ll 5 Ml (5 giaeal
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Subject Number: ME\123 123/8ad £ gua gal) 3ay
Subject: Engineering and Numerical dLae g Adswaia edalag 1€ g gal)
Analysis
Units: 5 5 s 5l
Weekly Hours: Theoretical: 2 2 1B dde ) cilelud)
Experimental: 1 1 : e
Tutorial : - Y W A
Week Contents il ghaal) £ sosy)
Laplace Transformations (L.T) oY O gal
1 - Introduction Jadia - 1
- Definition of L.T oY OO gt Cay g2t -
Inverse Laplace Transformations dal) DY @l gali
(LL.T.)
2 - Introduction Jadia - 2
- Definition of I.L.T oY OO et g Sra (g yal
Solution of differential equations using G sl aladdiuly dLalEl el Ja
L.T oSy
3 - Method of solution Jall dgy yla 3
- Examples ALl -
Applications il pkas
4 - Using L.T. for solving practical Jilosall Jad Y O sad aladial 4
problems dalaal)
Solution of 2" order D.E. using power A da Al ) Alaldnl) e aleal) Ja
series method ¢ o8 Aludiiia 48y jhay
5 - Introduction dadia - 5
- Solution near the ordinary point and 3aLal) adasall g dgaliie W) ddadill (o j8 Jal -
singular point
Bessel's equation + Legendre's aiagt Aalea + 3y dalaa
equation
6 - Introduction dadia _ 6
- Application of solution dall clapls
Solution of partial D.E A ) Alalanl el Ja
7 - Definition Ledy yai 7
- Methods of solution of P.D.E. 49 ) Alalatll caleal) Ja 35k -
Using of separation method il piial) Juad 48y yh aladin
8 - Definition of separation method G puriall Jimd 44y yha (i yai 8
- Examples Ll _
Applications of heat transfer 31 ad) Jui) e eyl
9 - Solution of unsteady one dimensional A 5 e Bl el Jlan) dabes da - 9
heat equation 3 il e Al
Matrices ld shaall
10 - Introduction and definitions Cay jlad g dadia - 10
- Special matrices dald b giina -
-Properties of matrices, Adj A, A’! Cld ghiaall al & -
11 - Rank of a matrix 48 giiaal) 458 _ 11
- Vectors Cilgata -
- Linear transformation s i -
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- Orthogonal transformation Lalaia Jygadi -

12 - Eigen values S adb - 12
- Eigen vectors OSa) Calgatia
Solution of non- linear equations dahaddl) e aaal) Ja
13 - Introduction dadia _ 13
- Application of non- linear equations Al B ddlaall e cilapla -

Simple iteration method + + Jaseal) ) &al 43y ya
Bisection method Jaday) 48y )k
14 - Introduction dadia _ 14
- Description of methods Gkl Caay -

- Examples ALl -
Newton —Raphson method O ) — (yigai ARy yha
15 - Derivation Glaiay) - 15
- Applications Sl -

Square Roots el sl sl
Roots of an arbitrary order A, Y Ll sy
Reciprocal of any number e sl sl sy
Solution of simultaneously linear dadl) A0Y) e Al Ja

equations
16 - Definition of equations Y alaall Cay yai - 16
- Methods of solution Jall Gk -
Direct methods 3 pilrall (3 kal)
17 - Matrix inversion oosSaall aladinly Jall - 17
- Gauss- Elimination sl Cadal) A3y Hha alasinly Jall -
- Gauss -Jordan Elimination R e sS aladiuly Jal
Indirect methods S pilall S (3 k)

18 - Jacob's method G Sla Ay yha 18
- Gauss- Seidle method Juw — ugS 45 )l o
Applications Cildat
19 - Examples Ll - 19
- problems Jilsa -

Curve fitting Giliatall gl
20 - linear Regression hall jlasay) 20
- Applications of linear regression oAl lasiy) clinlay
- Transformation of nonlinear regression | (bl lasi¥) ) Ao jlassy) g -

to linear regression
Numerical interpolation @) Jlasi)
21 - Introduction Gadia - 21
- Linear interpolation bl Jlsiay) -
- Quadratic interpolation Al Jlasiny)
Finite differences method + Forward GUELEY) fma + Basaall cild g jdl) 48, 4k
and Backward and center expressions a0 38 pall g AudlY) g dsalal)
22 - Introduction to finite differences Baasall ld 5 58l A% Hha ) JAae 22
method 45 sludiall lliall A3 goall et -
- Derivation of formulas with equal step
size
Newton and Lagrange forms I SY (g dpa
23 - Using this method for equal <l bl Jal Aapal) Gt - 23
segment and unequal segments A sludiall yae ¢4y gludiall culilisall




Air Conditioning and Refrigeration Engineering\ Third year stage Gl ciall dla yo/amanil) g Cipsil) g b

Numerical differentiation @ad) Jualdil)

24 - First derivative S Asia) - 24
- Second derivative all) dsiiall -
Numerical Integration @) Jalsil)

25 - trapezoidal rule o jaiall 4l Ay Hha o 25
- Simpson Rule (1/3) (1/3) Qe 48y yha -

- Simpson Rule(3/8) (3/8) s prans 38y 5k -

Two dimensions integration ) A gasl) Jalsil)

26 - Applications aanl) JalSil) el 26
- Examples Ll -
Solution of ordinary differential Agalie V) Aglaldll) e alaal) Ja

equations O.D.E.
27 - Taylor series method DLG Allidie 45y Hha - 27
- Simple Euler method Aasea) L6 38yl -
28 - Modified Euler method anall sl 48y yla _ 28
- Runge-kutta method U S -l )y yha o
Finite differences method for solution | 4l cialaall Jad Basaall cild g jdl) 48, 4k
of differential equations
29 - Ordinary differential equations Aalie V) Alialall aaYalaall - 29
30 - Partial differential equations A ) lalall eaYaleal) - 30
Elliptic equation =dlil) adadl) Aalaa
Parabolic equation (A adasl) Aalaa
Hyperbolic equation 25 1) adadl) Alslaa
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Subject Number: ME\343 343/daa ;g gua gall a4
Subject: Mechanical Engineering T ASailSaal) dutigh) asaal 1§ guda gall
Design I 5 sfaa gl
Units: 5 2 1ol de ) cilelud)
Weekly Hours: Theoretical: 2 1t
Experimental: 1 1 :A&dla
Tutorial : 1
Week Contents il ghaal) £ 5o
Simple stresses and material selection Onall JLd) 4dS 5 Adaad) clalgal)
1 - Tensile stress, shear stress, Jreall algal ¢ aill slgal | aill slgal - 1
bearing stress
2 - Choosing suitable materials danliall aleal) LAl - 2
Welding alalll
3 - Design of welding Aalll (glalic aanai - 3
Combined stresses A8 pal) clalgal)
4 - Theories of failures LSl g b Jull by yhas - 4
Application of simple stresses asd) clagal) o el
5 - Application of simple stresses pdlall e ddasall lalea ) Gadai - 5
on rivets
Shafts Baasyl
6 - Shaft subjected to bending s Al () 3 sanl) areat - 6
- Shaft subjected to torsion o) il gal (a jmall 3 ganll aranai -
7 - Shaft subjected to bending and AQla Agal (a prall 3 garll aaal - 7
torsion el gill
- Shaft subjected to bending and Lla Al G pmall 3 sanl) araat -
torsion with axial load L ymaddgelsilly
Forces on gears 9 Al e B Agall (5 g8l
8 - Forces on spur gear iaal) il e 3 figall (5 68l - 8
- Forces on helical gear Sl e il e 5 yigall (o5l -
- Forces on bevel gear sl G Al e s el (g 8l
Couplings il Al
9 - Type of couplings il o) gl - 9
- Design of flange coupling Al avanat
Keys o=l gl
10 - Types of keys BYOPENIFAp 10
- Design of keys ol Al asaat
Bearings BUERN]
11 - Types of bearings (Rolling and (A8Y 3V 5 da axiall) S N gl gl 11
Sliding)

12 - Types of Rolling bearings A jaidl Sl g il - 12
13 - Design of Rolling bearings and da aaidl BS aal - 13
Clutches ol gil)

14 - Types of clutches ol sl &) gl 14
15 - Design of flat clutch & sinal) (aidl) areai - 15
- Design of cone clutch s AL (adl) avaat
Springs waal i)

16 - Types of springs ol sl g5l 16
17 - Design of springs o i) avenai - 17




Air Conditioning and Refrigeration Engineering\ Third year stage Gl Ciuall dla po/aanil) g Cipsil) g

Brakes sl
18 - Types of brakes )5S g gl 18
- Design of brakes 7 SN v
Dynamic loading design 8 ial) Jlaal) avauat
19 - Types of dynamic loading 3 _yrdiall Jlaal g ) il - 19
20 - Endurance limit (5, - . ) diagram (g, - o, ) o S e - 20
- Goodman line ( Goodman ) L -
- Soderberg line ( Soderberg ) -4 -
21 - Stress concentration factor Claleay) % e Jalaa - 21
Bolts BN
22 - Preload of bolts &l A Sy Azl 22
Power screw 5 yaall Jai ¢!

23 - Types of power screw 33l Jas ) ) 5l - 23
24 - Design of power screw 33l Js ) 5l apanal 24
Pressure vessel bial e gf
25 - Design of pressure vessel Liall e gl aranai 25
Belts 580
26 - Types of belts il sl o) il 26
27 - Design of belts AP POV 27
Gears s Al
28 - Design of spur gears Aagiceall G s il avanai 28
29 - Design of helical gears ALl 5 i) avanat 29
30 - Design of helical gears AL (5 i) avanal - 30
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Subject Number: ME\463

Subject : Equipment Technology I
Units:5

Weekly Hours : Theoretical :2

463/ dad :g s 9al) 30

I Clana L ol iS5 28 gudn gall
5:&laa ¢l

25 ki A sundl) e Lual)

Experimental:1 1: e
Tutorial:- A A
Week Contents Gl giaal) £ saud)
Classification of 1.C.E I 3 AN ilka Ciuial
1 - Basic terminology of I.C.E Sl G il S ) aalidl - 1
Basic terminology of I.C.E AR 3 aY el Al analial)
2 - Four strokes S.I.LE day )Y Lol 9381 ld il JlaiY) filSa - 2
Four strokes C.ILE day ) o) gl il Baliatyl Jlaidd) ¢yilka
3 - Two strokes engines bl 2 3l i) ik 3
Performance parameters and oal 53l g s 1Y) E alaa
characteristics
4 - Engine power ALl d8Ua - 4
- Engine efficiencies Al cleleS -
5 Engine parameters AaSkal) cDalaa 5
6 Applications Gilddat 6
Work of engines daslal) Jad
7 - Mean effective pressure Sigall Jarazall Jasi gia - 7
Torque of engine daslall a3

8 - Applications Slapdai - 8
Air fuel Ratio ag850 A o) ggd) dpud

9 - Specific fuel consumption 28 6l il pa - 9
Heat Balance Al 015l

10 - applications Sl - 10

11 Air standard cycle douldl) o) gl 35 | 11

12 Applications Ciliadat 12

13 Diesel cycle Jouall 399 13
Other cycles AN &l gall

14 - Applications Clapai 14

15 Thermo chemistry and fuel

258 511 5 Al Al elsanst) 15

16 Engine exhaust analysis

Aslal) adle Jalas 16

17 | Applications clghi | 17
Alternative fuel Jadud) a8 6
18 - Liquid fuel Jiludl 2@l - 18
19 - Gaseous fuel o) 2l 19
- Other possible fuel G sl
Emissions and air pollution £ 9¢3) &gl g Culady)
20 - Hydrocarbons g S5l - 20
- Incomplete combustion Al e 3 sl -
21 - Carbon monoxide O SN S gl Jl - 21
- Other emissions GOAY) iyl

22 Heating and Humidification systems

qua il g Asdail) daghiia | 22
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23 | Heating control system abal) o 5 haud) daghila | 23
Burners and furnaces A (5l

24 - Types of burners 8 JL;,:A\ glsl - 24

25 - Types of furnaces OV AY) g5 25
- Principles and operation Janll g fgauall -

26 Boilers Jasadl 26

27 | Heat pump systems Ay Al ddad claghia | 27

28 Heat pump operation and cycle ag ) all ddaall Jas g5 90 28

29 Heat pump and complete air dlalSial) Causil) cula glata g Ay ) ad) ddiiaal) 29
conditioning systems

30 Applications Gilddat 30
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Subject Number: ME\ 763 763/ dad :£ g gall 3ay
Subject : Air Conditioning and Aad g CAuST o f gl gall
Refrigeration
Units:5 5:cfaa gll
Weekly Hours : Theoretical :2 2: gkl Ae sl clelud)
Experimental:1 1: =
Tutorial:1 1: dddlia
Week Contents il ghaal) £ saud)
Review of basic principle dola) (galsall daal sa

1 - To review all thermodynamic and fluid A4Sl g Sl B2l dale dmal ja - 1
flow relations corresponding to the air o) sel) CauSi g guia gay aBDlall 1D anily jall
conditioning subject. 2

Properties of air and water vapor slall Jaag ¢l gl al 53
mixture

2 - To outline the mixing processes of gases | ali y Llall Glilasy analall ClERll yaas - 2
especially dry air and water vapor to & Leabing A elall jlag s caladl o sell o
obtain the moist air required in air e sedl oSS iyl
conditioning practice

Psychometric Processes L3 paall Gl Y

3 - To learn the construction of the Gllaall aan g (52 paall Jaladall au  alati 3
Psychometric chart and the related b )l o) gl 48Bal) I 4un padl)
psychometric processes of moist air

Cooling Heating , humidification & A )9 cua sl g 4Bl g 3y 8l Sle) s
dehumidification, processes aq gk )

4 - To perform the processes of cooling , cuda yill g A58l 5 oy il Cile) jal oy - 4
heating , humidification and A 53 ) all cleS Gl g du gl Y1 AN 31
dehumidification on the psychometric Leia JS; dalaiall
chart and calculating the related heat and
mass transfer quantities .

Practical air conditioning process / Civa / Aalaad) Casill @) 9o
summer

5 - Studying the practical summer dleaS Ldpall 40 paall cilapkaill 4l jy - 5
psychrometric applications such as iy sha ) A1 ) 5 4ads yig o i g 6l sedl Lalss
mixing , cooling , dehumidifying using L aal el ga gl ladd o)A ol sa pladiuly
all outside air ,all return air or any other LeglS (e s
combination practice

Practical air conditioning process / plid / dleal) Cagil) ) 9
winter

6 - Similar practice for winter season as in S dall oo LS aglia 4yl Gliykai - 6
summer practice Caunall Jad il

Thermal comfort &design conditions Lapanatll dig Bl g 4 51 el da) )

7 - To specify the related comfort design 4l dal L Aslaial) BNl ~lay) - 7
conditions based on ASHRAE standard Laallal) il (38 5 dpapanaill g8 5 )k
with the effective temperature for air (B BENEENSURJ  INEECERERRAE N PEN
conditioned spaces A bl & Al
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Cooling load calculation /wall &roofs

< ghaadl g ¢yl paadl / & 5l Jas b

8 - To carry out the calculation required for | 2l Jdes (aeddl 4y sllaall cilluall o) ja) - 8
load estimation starting with wall and Ol 4l )all Gl gliall Clua (e lelaiy)
roof resistances and the related CLTD 2l Jes 3 s Dla jo i i 5 Casiull
and CLTD corrections . R e —)
Cooling load calculation /windows 38 ill / 2y il Jaa il
9 - Similar calculation as for walls and roof elubudll oy il Jas clibis 6l al - 9
with the addition of solar heat gain and ALYl Gagaddl 5 o) jaall Gliluas
shading and cooling factors Jalll) Malaa g pasaidd) () sadl sl
il
Cooling load calculation /occupants, BN g alddBl / 4y ) Jaa cililsa
lighting and ventilation

10 - Estimate the cooling loads for occupants 2 il Jas liad 4 U cilieddl) ¢ el — 10

according to their activities and the light o)UY Jas g agilillad Crsa (Bl
and ventilation loads 4sedll 5

Heating load calculation 4dal) Jaa cllea

11 - Carry out the heat load calculation as in Alia JSy 4 5l a3l Cllua o) gl - 11

summer for the related thermal a)loall Gleslaall pads led Canall Juadl
resistances and ventilation air 4seilly Casiall 5 ol jaall
requirement for winter.

Condensation on internal surfaces A3 mhad) te i)

12 - As a winter problem the condensation is | 4aalall ¢l joall e (oS Egas e (@8 - 12
required to be checked and eliminated dl) ) A4S alad
Application on cooling & heating load A8l g b il Jas o Gyl

13 - Solving several practical exercises for Jss ikl cplaill (e 4o gana da - 13

cooling and heating loads estimation 4383l) 5 3 i) Jlea) Gl
Air-conditioning systems/ all air &all S slay (S o) g8 / Ciusil) cila gl
water systems

14 - Discuss the common types of air CapSill e shaie e axillll g1 5V & i - 14

conditioning systems such all air and all SN e lall e slaia 5 40K ¢ ) sl il slaiaS
water systems and the practical Lee JST 4Bl iyl
convenience of each type
Air-conditioning systems/air — water Llida o) 8 —sla /5) ggd) CinSS Cila glaia
systems
15 - Similarly for the combined systems and | Skl g ol g8 sl Alalisall Glashidl = 55 - | 15
its applications Lele 4l
Ducting Design : procedure & methods tlalll Gk / ) sgd) (s laa asanal
16 - Explain the design methods of ducting Sl 6l sl (5 slae apanad (3 b Al ja - 16
systems especially the equal pressure Leil el (5 sbuiall Jaziall Ja sp 43y jla e
drop method for its simplicity
Equal pressure drop method (5 Smiial) oridal) Ja g 48, 5k
17 - Solving several practical exercises to A4 yha aladiad aladl o jladll (e 4e gana da - 17
learn the use of equal pressure drop Gl ghaia aranal 8 (5 sbuiall laraall Lo s
method in designing ducting systems Azl ¢l sell (5 o
Pressure distribution diagram &the use bidll a5 55 abada
of ductulater
18 - Carry out pressure calculation to plot the a0 si i an )l ae ¥ clibiall o) ) 18

pressure distribution along the ducting

e&aﬁjg\}gj\é‘)&%j@d\ﬁn\&w\
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system and learning the use of ductulater
for site applications

Gl a3 3 €I plaaid
Fan ; types & laws Lel 98 L) il g 90 sl
19 - To study fans , its types and laws for air | eSS clankad 8 desdiudl & o yall 4ul jo - 19
conditioning applications L AaSlall il 5ill 5 Lol 5il 5 6] 5l
Piping Design application i) aranal
20 - Explain the importance of piping design o Y] arenal alad dpad) a5 20
and solve related example to lear such Clayaailly A83all 1y )Ll (e de sana
design as found in air conditioning Al sa LS o) sell (oSS 800 g gall
practice as in central A/C stations 43S all il shaidl)
Pumps ; Types & Selection JLEAY) ARy ph g g 5 /ildudaall
21 - Highlight the types for centrifugal La )bl i€ 5 il Clauadll ¢ ) il & 5 - 21
pumps and their selections according to 4 slhaall I saall 5 el (38
head and capacities required
Refrigerant properties Laxill gl ga pal A
22 - Properties of refrigerants such boiling 3 Aa S 3y il Jaili g al & Al jo - 22
point, saturated temperature, ,latent heat Al o)) pall 5 LV 3 )0 ja da ja s il
,critical point, specific volume, and their e bl il g o ll anall gas jall adasill
effects on selecting the required G llaall 3y il b s La)
refrigerant
Refrigeration machine & Carnot cycle CgiS Byedy Apasanil) Adslall
23 - Highlight the differences between the ASlall 5 4l padl asslall (DAY Ol - 23
heat engine and the refrigeration YV ol pall claaliny 3 5il8 (38 5 4Tl
machine according to the first and second FOS3 5 Gy Sl
laws of thermodynamics in relation to the
Carnot cycle
Refrigeration systems Sl Cila glaia
24 - Study the type of refrigeration systems o shaiaS dneaill e shaia ¢ g3l Al 3 - 24
such as VCRS , ARS and air cycle dnabiaial) 4 ghaiall 5 jlagl) Lbeal
refrigeration system and the application JSI lapasill 5 cliydail) 5 400 gell 4 shaiall
and limitations of each one g
Saturated vapor compression cycle
25

- Define the VCRC and its P-H Moeller
Chart and diagram and how to find the

Ao Luiy) AuhalalaiN) daadil) 5 g
Dl Lleai) daglate e oyl -

25
il se lalaie o lgan ) 5 4ae L) 4geal)
related enthalpies from the given ol oadl Gla o die 4y )l jall Gl giadd) sy
temperatures and pressures Glasall Lo gaall
Actual vapor compression cycle A88aY) Al dandl) 5 g0
26 - Specify the differences between the Dl Laleaail 3 0 (g Ol 5 all a5 - 26
actual and the ideal cycles and the effect a5 g el LA Jaliail 3 ) g g 488l
of friction and heat transfer losses on Gy oyl pall Jlaml g syl il
both of them
Absorption refrigeration cycle dualaiay) asaail) 5 90
27 - To study the absorption refrigeration sia o) 93 dualiaial) dreaill 3 90 4l ya - 27
cycle as an energy conservation cycle G Y Ll Cua a8l Bl b 5
that required no compressor or some time | ) @Yl s 8 o Sl el e
no moving parts in it EIRTIPITN
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Absorption system / mass and heat
balance

A< 45 3) ga / Amaliaia¥) dranil) da gliia
5l adly

28 - Carry out the mass and energy balances | & 4e 32U 4yl jall g 4aliSll &l 5) gall ¢ jal - 28
of the ARC and to check its 45 )) gall (318n7 g Analiaie¥) deadl da slaia
thermodynamic balance with solving Colaill 5 ALieY) s 3ac Lisey 4xSaalinn ga il
examples agaylail)

Air — refrigeration cycle ) o¢dh Asaad 3,49

29 - To explore the importance of air (o 4 sedl dpeail) A shaie dpan) Lyl - 29
refrigeration cycle in now day use and its e Gl g pualall ¢ ol clalasiiul
thermodynamic principles L el ga il {galuall

Air — refrigeration cycle / application &1 563 danill 90 o culiydal
30 - To solve a related examples and e Skl 5 o jlaill (e 4o gena da 30

applications for the air refrigeration cycle
specially as it used in air crafts

&LALA}@:\‘}@‘ J.\AA.J\ 3)})6\.3;:&.»‘
A b Aerdioal
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Department of Machines and Equipment Engineering \ Air Conditioning and Refrigeration Engineering

Third year stage GEN Ciual) Al 4
Lol o)) cile L)
ciUaadLal) Cilaa gl) dae Studying Hours € 52 54l) g yasall Jay
notice Units dddlia s B Subjects No.
Tutorial Experimental Theoretical
220 g Apwaiay oA
5 - 1 2 Engineering and Numerical 123/l
Analysis
S 1 5k
laa
> ! ! 2 Theory of Machine 243/
[EEET R PR
5 1 1 2 Mechanical Engineering 343/kea
Design [
[ Clane L 5l 9385
- laa
> ! 2 Equipment Technology I 463/
8 ) e sl
laa
> ! ! 2 Heat Transfer 43/
IT &) 5
laa
> ! ! 2 Fluid Mechanics II 663/
ey CapSs
5 1 1 2 Air-Conditioning and 763/l
Refrigeration
daally ) eall areadl)
- ; laa
3 ! ! Computer Added Design 823/
daclia 4uaia
- - - laa
4 2 Industrial Engineering 13/
42 5 8 17 £ saxall

42 =Total Units <l gl) e

30=Total Hours <isludl axe

9 = Total Subjects 2 sall 33
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Subject No.: ME\663 663 /dlar ;& gua gall a8
Subject: Fluid Mechanics 11 IT 2 gal) diilSia 18 gudn gall
Units:5 5: Claa gl
Weekly Hours: Theoretical:2 2: s ob 1A g cile L)
Tutorial:1 145804
Practical:1 1: s
Week Contents Gl giaal) & el
Navier-Stokes equations & gh — 8l eVl
1 - Introduction dadia - 1
- Derivation GlELay -
2 - Laminar flow between parallel Ol e (fimadia (Ll gl ) - 2
plates eSSl -
- Couette flow
3 - Hydrodynamic lubrication Sl 5 el il - 3
4 - Sliding bearing YY) el - 4
- Collar bearing 3 shal 53 Jaaall -
5 - Laminar flow between coaxial O S e (il ghadl G ALl L el 5
rotating cylinders O )5
Boundary layer theory dadlial) d8udal) 4 a3
6 - Introduction dadia _ 6
- Displacement, Momentum, and Alall claw ¢ a3l clow ¢ A Y o -
Energy thicknesses.
7 - Momentum equation for the Aadliall Agulall ax 3l Aslas - 7
boundary layer.
8 - Laminar boundary layer 4lkall daaliall dapkall 8
9 - Turbulent boundary layer A ) daalia) dgdall - 9
- Transition from laminar to oYl ) SLkl Gl el e J gl -
turbulent flow
10 - Effect of pressure gradient Ll jlassl il 10
- Separation and pressure drag Ll e Ll xSl 5 Juadty) -
11 - Separation of flow inside pipes o) sedl sl 5 ) 8 el Juadil - 11
and ducts
Pumps Gldlaal)
12 - General introduction Jale dadia - 12
- Classification Caiatl)
Centrifugal pump 45 38 jal) 33 jUal) Adiaall
13 - The moment of momentum a3l o e Aolas 13
equation de ) clilia _
- Velocity diagrams Glelesl) -
- Efficiencies
14 - Types of impellers leladl) o) 5 - 14
- Performance curves oY) lyiaia -
15 - Operating point Jleiiy) ddass 15
- Pump connection ()5 / J ) Sacaall Loy 5 -
(series / parallel)
Multistage pumps Jalsal) Badadia clidiaal)
16 - General view dale s ylai 16
- Types of multistage pumps dal el Baxeie Claiadl g il -
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Pump selection Sldlaal) jLtal
17 - Pump selection charts Glacaall Ll dail ja - 17
- Performance charts el Ll A
Pumps AR
18 - Specific speed dae gl de yull - 18
- Dimensional analysis and Glaaall 4Ll il B g gamdl Julsill
similarity laws for pumps
Cavitation agsil)
19 - Cavitation in pumps Claiadl A CagSill 19
Fans @B
20 - General introduction dale dania - 20
- Classification i)
Types of fans z ol gl il
21 - Centrifugal fan 4558 yall 33 jUall ds g yall - 21
- Axial flow fan il da g yall -
Fan characteristics da g yall yailad
22 - Fan and system characteristics (A shiallHia 5 jall) pailas - 22
- Fan arrangements ()5 / N5 z sl Jas -
(series / parallel)
Two-phase flow skl AU Gl
23 - Introduction dadia - 23
- Flow patterns Slaall bl -
Two-phase flow(gas + liquid) (Ji + 318) skl AU Al
24 - Homogeneous flow model oilaiall gl yadl 23 gai - 24
25 - Separated flow model Juadiall gl jall z3 gai - 25
26 - Applications Clilas 26
Potential flow theory (Ideal fluid) (el adlal) ) sagall ol 4 i
27 - Introduction dadia _ 27
- Continuity equation A pat) ddalaa -
- Vorticity equation il gall Aabaa -
Basic concepts in potential flow s34l Gl A Ll analia
28 - Stream function Gl Al - 28
- Potential function dgall dla -
- Circulation sl -
Basic flow patterns Al b ) Baladi
29 - Uniform flow abaiiall Gl yall - 29
- Source , Sink ol ¢ aidl -
- Doublet z 52l aldadll
30 | - Free vortex yalldalall o | 30
- Flow in the vicinity of a corner Al B ool -
- Flow in a bend i s e Aokl -




Air Conditioning and Refrigeration Engineering\Third year stage
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Subject Number: ME\243 243/dlaa ;£ g gall 4
Subject: Theory of Machines CALSal) 4y a5 16 gula gall
Units: 5 5 o gl
Weekly Hours: Theoretical: 2 2 1B e ) cile L)
Experimental: 1 1 : s
Tutorial : 1 1 -dddlia
Week Contents iy ghaal) £ gaus)
Mechanisms aldy)
1 - Machine ay . 1
- Theory of machines Y Ay s -
- Structure JSd -
- Links Lol aay -
- Kinematics pair Otiba § Jlall 4S s -
- Kinematics chain A0S ) Al -
Velocity of Mechanisms LI £ ) Jabada
2 - Velocity diagram. g ol Ladada - 2
- Relative velocity of two bodies O Ak (e G Al de -
moving in straight line e Tady
- Relative velocity of point on link Aol e dasl il de yull
- Relative velocity of Four Bar Aaliaall il sl Al de ) -
mechanism with binary links
3 - Relative velocity of Four-Bar a6 Ayl I3 Y - 3
with binary and ternary links. (el dnsia ASW dndhia)as
- Relative velocity of slider crank oSl 1,0 Bla ¢ Al de )
mechanism. Sla ) Jalia A de pull
- Rubbing velocity of a pin joint
Acceleration in mechanisms iy 8 Jaaal
4 - Acceleration diagrams Joanill cidadadg - 4
5 - Tangential component VDN g PR 5
- Radial component S S all il —
6 - Coriolis component o s oS Jamati - 6
Spur Gear Al g Al
7 - Pitch circle diameter 3 ghadll 3 pla Hhad 7
- Condition for transmission of AU &y Ags Jail o 30U da a0
constant velocity ratio GY Y de o
- Velocity of sliding olal) b -
- Path of contact
8 - Arc of contact ol b 8
- Interference Jaladl) _
- Rack and pinion Us A s Adiise B ya -
Gear Trains A il i ladecall
9 - Simple gear trains Aoyl il 9
- Compound gear trains Basaall O sl -
10 - Simple epicyclic gear trains Aoyl A0S SIS bl - 10
11 - Compound epicyclic gear trains A yal) A4S SI dadisall - 11
12 - Torques on gear trains dau il @l Je o jsall agie - 12
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Friction Belts () g8l ASiSiaY) ) gadd)
13 - Belt drive sl S Al Jas - 13
- Types of belts (Lsadl) e 3ol o) gl
- Velocity ratio of belt Dsmedl g pud) s
- Power transmitted AUl O -
14 - Ratio of driving tension for flat belt Uaall ) spall 353l A - 14
- Ratio of driving tension for V- belt (V) I8 el 53 gall A
- Angle of contact oskatll Al 5 -
- The effect of centrifugal tension A0S yall 3l 5 g8l 0 -
- The effect of initial tension S a8 il
Balancing of rotating masses 3 gall Jush) 45 30 ga
15 - Single mass rotating in same plane a5 s (45 ) gall JiSI 4G ) ga - 15
- Several masses rotating in same 2y shue A JK Ao gane &) 50 -
plane
16 - Mathematical solution =kl dall 16
- Graphical solution Glaladdll as ) 48y ylay Jall -
17 - Masses rotating in different planes daliae culy e A3 ) gall JISI) A5 ) ga - 17
Balancing of reciprocating masses dgaa Al Jish) 45 3) ga
18 - Reciprocating masses oan yal) iU A5 ) g - 18
19 - (balancing in piston) (B3 3 gae 5 (Sl 53 ))aY) 3 5ac) - 19
Speed governors de ) clalaia
20 - Dead weight governors ) Jead) cld ciladaia - 20
(Portor and Proell) (Jisn phiies yi) s alaia)

21 - Spring loaded governors Uil dlesal) ciledaial) - 21
(Hartnell) (S5l alaic)
Gyroscope g8 g )

22 - The gyroscope effect on: o gl ol s (o sSs pual) l) 22
- airplane 3 yiall -

23 - ship salll - 23
- automobile 3kl -

- two wheel vehicle Alaall -
Flywheel 43)aal)

24 - Turning moment diagram sl o e Jalada - 24
25 - Energy stored in flywheel EEIREN | P REPREON R 25
- Dimensions of flywheel rim 38)3al) alayd -

Cams and Followers &l gl g clpaal
26 - Straight flank A il ga 0l Glas 26
- Curved flank diate (il g A Cilbas -

27 - Circular 3 _ylall calbas - 27
- Different followers wlagui g al 5ill ) 5l -

28 - Force of spring Al L s sall gl 38, - 28
- Torque reaction aomdl s
Inertia Forces A gl (5 68
29 - Instantaneous center method aalll < el Ay yh 29
30 - Force in crank and connecting rod 3laY) 2 sae 5 (38 yall 2 gac e (sl 30
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Subject Number: ME\913
Subject: Industrial Engineering
Units: 4

Weekly Hours: Theoretical: 2

013/cab :¢ guagall Ja,

4o lia dLuaia ;¢ gua gall

4 :&ilaa gl

2 sk e gl clelul)

Experimental: - - les
Tutorial : - - 1A&dla
Week Contents <l giaal) g sa)
Preview dale daal e
1 - Construction the frequency distribution SIUSE st Jeos eSS 1
- Representation the data in Histogram , bl 5 (5 ) SE 7 o (& lild) Jia -
Frequency polygon and ogive JoU 5 2elbiall peniall st 5 gl Sl
- Measures of location and measures of Gl Ganle 5438 yall de il (ulia
variation
Probability density function (p.d.f.) Adlaiay) 485l 4
2 - Probabilities of simple or two events Al 5 Aol Gl gl YLaia) - 2
- Probabilities for combinations of Sl ) g 25D (380 5l Y Lt
three or more events Gl s 5 Jaakall -
- Permutations and combinations (P.d.f) Adlaisy) 486<)) 4l -
- The probability density function( p.d.f.)
The distribution functions Cilay j sl J) g0
3 - The binomial and poisson distributions Ol 50 @5 5 paall S 555 3
4 - The gamma , chi-square and normal s slS me s WS a s 4
distributions (bl
Tests of statistical hypotheses dilany) cipda 8 LA
5 - The nature of a statistical hypothesis, Ul g1 5l 5 dglan ) il il dala - 5
two types of errors and tests about the bl @) gill Jas giall <l s
mean of a normal distribution
6 - Tests about the mean of a normal oAl lual) das gl Jea il s - 6
population when 62 unknown pstre pe 67 aainall (pli Ladie alall
- Tests about the mean of abnormal aoAl Slall s gl Ja < jlad) -
population bl e
- Tests about the difference of two Ot G AN J s il -
proportions ; and tests about the Ohans sie G 3 A J s il s
difference of two means
Correlation and regression Saady) g bl Y
7 - The sample correlation coefficients ; Ll )Y s 5 Aiall Ll )Y Jalas - 7
computation of simple correlation L)
- Testing hypotheses about the inal) Lol ) Jalae J ga A B jlid) -
population correlation coefficient
8 - Linear regression and testing Clales Jsa 4 8 jlaa) 5 addl syl 8
hypotheses about the parameters Lol asll jlassyl
in a simple linear regression
9 - Multiple linear regression 2axiall laall jlassyl - 9
Analysis of variance (ANOVA) ANOVA (bl Jolas
10 - One- way analysis of variance with Glie anag aalgolatdly cplall Jilas - 10
different sample sizes daling
11 - Two- way analysis of variance il ool Jilas 11
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Linear programming (L.P.) daladl) daa )
12 - Definition of the L.P. dplal) A yall g i - 12
- Forms of L.P. (general , canonical and (Aamlal) 5 40 5l ¢ Aalall ) Lgrpa -
standard ) Apladl) Aaapll okl )l 23 saill Aelya -
- Formulation of the mathematical
model of the L.P.
13 - Solving the mathematical model using ) A4y o aladinly a2 gaill da 13
a graphical and simplex methods assall 45y Hhall
14 - Solving the mathematical model using | M bl aladiuly by )l Z3 gail) da - 14
M-technique and two- phase method Ol all 43y 5l
Transportation and Assignment models Caaiill g Jill) 7 il
15 - Finding the starting solution using CSOM A3yl alasinly Alaiy) dadl sl - 15
northwest corner method, Least cost 44y 5l 5 48K JBY1 A8y 5l ¢ o padl el
method , Vogell's approximation s 838 )l s VAM Jasd )i
method (VAM) and Russel's RAM
approximation method (RAM)
16 - Finding the optimal solution using Dlosall 48y yha alasialy JiaY) Jall alay - 16
stepping stone and multipliers methods Cilde Laall 43y yla 5l o yaiall
- Solving the assignment models in padaatll s 8 payaddll #3lei I -
maximized or minimized il
Network planning 4,4l clabadlal)
17 - Graph the network and find the critical ol bl dlagl 5 Solll abadall o - 17
path (CP) ; and the program evaluation PERT gl ) daal ja 5 aasii bl 5 CP.
and review technique (PERT)

18 - Crashing the normal duration to Jib & 5 pdiall 2l dgmgall 3 yidl) Jmuat - 18
execute the project with least costs N
Sequencing models ) 7 i
19 - Processing n jobs through one machine Basl 5 ASla e algall e n Sl - 19
( shortest and largest processing time e aleadl e n O3} 5 (Lpt, Spt)

Spt and Lpt ); processing n jobs (tisle

through two machines
20 - Processing n jobs through m machines ; | ¢en 5 QIS e m e alead) o n Sl - 20
processing n jobs through two machines 4] glial) Allsall Gy isle o algall
with randomly technical routes
Replacement and maintenance models lall g JIatu) g ilai
21 - Using the average total cost as a 2ol HleaS 28K & gana Jan sl pladi) - 21
criterion to determine the period of Sl Jlaia) 3 5
replacement the machines Al laa ol (g0 ,dl) Jlasiny) 48lS
- Cost of individual replacement for 3 J< elaall Jlaiuy) 48K Jas gia -
items of machines al o) JiaY) Jlaginy) aaadl HleaS
- Average cost group replacement per (=l
period as a criterion to determine the Llall 73 g -
optimal replacement (individual or
grouped )
- Maintenance model
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Inventory models CpAd z ik
22 - General inventory model el Al z 3 sai - 22
- Static economic order quality A Apllall Apabai@y) dpell) 23l -
(EOQ) models ; EOQ with price break ; D) il 55 s EOQ <EOQ
and multi - item EOQ with storage OOAN 40 ey ) ) 32223 EOQ s
limitation
23 - Probabilistic EOQ model SwiaY EOQ zasai - 23
- Single - period models ; and multi Gl 38 Bae 3 gad g Baa) 93 88 el -
period model
ISO SN
24 - Total quality management (TQM) ; 9000 5 x¥) s TQM aLalid) 33 52l 3 )3 - 24
and 1SO:9000
Quality control dse i) 5 lavdll
25 - Acceptance sampling ¢ Aglaall J o - 25
- Calculation the OC-curve for single Al 530 yaal) Aleall OC (Snie loes -
sampling schemes ; rectifying schemes; Aaliiall dlaall
double sampling schemes ; and
sequential sampling
26 - Process control and control charts ¢ X Lo gl Ll A ) ksl Jail ja 26
(X -chart , R-charts ,c-charts and G ¢ 6 kel GlasY) 5 R sl
P-charts) (P sl
27 | - Quality level 3352l (5 giase - 27
- Sampling plans gleall clalada -
( single , double and multiple ) (Baaxial) 5 ALl ¢ 33 jdall)
Reliability Al gaal)
28 - Reliability Al gl - 28
- Failure functions Jhasll JI o -
- Mean time to failure MTTF MTTF Jhaall () Jas gia -
- Variance ol _
- Hazard rate function 3 halaall s dlla -

29 - Conditional reliability A grall Ak y3l) ) 29
- Exponential and Weibull reliability oY) Gy sill Anazalal) A gl Al -
functions Jus s
30 - Reliability of system with serial and sl (e dda g yall dashaiall A 2 30
parallel configuration s sl
- Combined series — parallel system and @) — gl e jidall day HlI A plata -
high —level and low — level redundancy ailall (Ll 5  Mall 5 gisall




Air Conditioning and Refrigeration Engineering\ Third year stage Ul ciual) Al ja/a20a3l) g Cipsil) ¢ 3

Subject No.: ME\823

Subject: Computer Added Design
Units:3

Weekly Hours: Theoretical:1

823 /élar 1f guagall A
Adally 5l asasadl 3¢ ga sl
3: &laa gl

1:95)23 :a:iﬁjguﬁ\ alelad)

Practical:1 1: e
Tutorial:- - dddlia
Week Contents <l giaal) £ saud)
Introduction to CAD and parametric <l ial) dadai s CAD ) Jaa
modeling
1 - Basic Concepts GanlsY Lealudll - 1
- parts eyl -
- assemblies Glazaadll _
- drawings e gyl -
Sketching aladil) an )
2 - Sketch Tools Toolbar w5 Aails 2
- Edit Sketch PO VR
2D to 3D Conversion Aa) AN ) Mad) AL e Qo gas
3 - 2D to 3D Conversion Overview A1 3G ) 2l A (e Jy il - 3
- 2D to 3D Toolbar Gl gol g AadA
Reference Geometry digd) g yal)
4 - Reference Geometry Overview il aa el AadA 4
- planes Gl i)
- axes osladll
- coordinate systems il olas -
3D curves Al A5 cliadiall
5 - Projected Curve idadieal) sl - 5
- Composite Curve A yal) il -
- Helix and Spiral Osolall gl ) -
Features allaal)

6 - Base/Boss, and Cut bl 5 3ac ) - 6
7 - Extrude BLnY) _ 7
- Revolve el
- Sweep and Loft ld Lyl g oy ghatl) -

8 - Fillet/Round La o 538 g Balall LAY adad - 8
- Chamfer and Draft ol il aladi -

9 - An application Gaukal 9
10 - Pattern and Mirror 31 yall g Jaaill - 10
11 - Hole Wizard 5 aal) dlae - 11
- Shell 5 pall -

- Rib alall -

- Dome i) _

12 - An application Caukat _ 12
Part properties s aY Lal ga
13 - Editing el 13
- moving copying, Gl gl il
- color sl -
Equations Y alaall
14 - Applying equations Yalaal) Bubat - 14
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Dependency Al
15 - Geometric Dependency Aonaigl) Al - 15
Assemblies Ve
16 - Adding assembly components el oyl A8l - 16
17 - Assembly mating el & glaa 17
18 - Working with sub-assemblies dae 8l Clageaill aa Jaadl - 18
- Smart Fasteners SN i)
19 - An application Cauat _ 19
Drawings ila g )
20 - Creating a Drawing Cla gyl oL - 20
21 - 2D sketching in drawings e gall Jal sl A5 el 21
22 - Creating standard views (named views A0 5 Blassall) Al 2aliall o L) - 22
and standard 3 views) (slY)
23 - An application Caukat _ 23
Detailing Jamadil)
24 - Detailing tools Jaadill & gaf _ 24
Files ildtal)
25 - Importing and Exporting Files Glalal gl pial - 25
Analysis Jalail)

26 - Basics and Cosmos Express Cosmos Express s <buluY! - 26
27 - Stress analysis Aeay) Jalas - 27
Design project pranal £ g i
28 - Machine design project for each Al JS 28] aranal ¢ g e - 28

student
29 29
30 30




Air Conditioning and Refrigeration Engineering\ Third year stage Gl ciuall dla. yo/aanil) g Cipsil) g b

Subject Number: ME\543 543/daa ;& gt gall 34
Subject: Heat Transfer 81 JU) 1£ gaa gall
Units: 5 5 ;culaa gl
Weekly Hours: Theoretical: 2 2: B he ) clelul)
Experimental: 1 1 : e
Tutorial : 1 1 -dddlia
Week Contents iy ghaal) £ sau)
Introduction dadia
1 - General concepts and definitions gl s dale anlia - 1
- Heat conduction S il 3 ) yal) Jlawl -
- Convective heat transfer Saally ) jall Jlan)
- Thermal radiation g il 8 ) jal) Juam)
Conduction heat transfer (general (dald) Aslacall) Jna gilly 3 ) ad) JUis)
equation)
2 - General heat conduction equation Jra gill dalad) ddaledll - 2
- One-dimensional, steady state, a5 olaily 5 5 pfiad) Aall Jua gl -
conduction through plane wall S sia laa A
Conduction heat transfer (1-D, steady olaily g & jieual) Al Jaua gilly 3 ) ) JUisil
state) (g
3 - Composed wall S e laa - 3
- Cylinder, composed cylinder AS a9 B3 yia A glan) -
- Sphere, composed sphere AS a3 Ses S
Conduction heat transfer (1-D, steady | olailig 5 &ical) Adall )Jua gilly 5 ) ad) Ui
state, with heat generation) in 1 (AR Al g5 e 2l g
4 - Plane wall S s Jlaa 4
- Composed wall S e laa o
- Solid cylinder alia 45 gladl -
5 - Hollow cylinder 4 gaa 4 glandl - 5
- Sphere 5 S
- Critical thickness of insulation @Al Jolall 2 sl cland) -
Heat transfer through extended diic jal) ahue‘i\ B 81l Juai)
surfaces (fins)
6 - General equation for temperature 8ol ila 3 a6l dalad) Aabaall - 6
distribution. las Al sk ddie -
- Very long fin 3 yual ddic -
- Short fin
7 - End insulated fin Al A g yma diic 7
- Effectiveness of the fin dgie 3l Allad -
- Applications for previous subjects ALl wpnal gall il -
2-D, Steady state heat conduction by A8 el Aall g gilly 3 ) jad) JUas)
) AU
8 - Analytical solution with different Aaall g lall calisd sl Jall - 8
boundary conditions
9 - Exact Solution with different Aaal) Ca g plall Cabisal Sl Jall 9
boundary conditions
10 - Numerical solution for two-D steady Jra 51l 3 ) all JEBY (gaaadl Jall - 10
state heat conduction equation (nodes) (Qadl)axadl UG Jass o) 5 5 jisal) Al
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2-D Unsteady state heat conduction o B ial) & ANl Jaaa gilly 3 ) jad) JUas)
Q) g.nu by
11 - Analytical solution for the unsteady (Al Al o)  Ldal Jad) 11
state heat conduction equation.
(lumped system)
12 - Numerical solution gl Ja) - 12
Convective heat transfer Jaalls 51 _jadl Juais)
13 - Fluid flow background &) sall Gl bl - 13
- Laminar and turbulent flow Cohadly ALl Ll -
- Boundary layer growth for 4 sisal) ) o daalidl) ddpdall g
external flow and internal flow S Lol
Forced convection G Al Jaad)

14 - Energy equation JaUal) Aalas - 14
- Thermal boundary layer and A0 w5t Al sl dealid) dadall -
temperature distribution and heat :J sl all Jaml 53 ) yall

transfer for: 6 sina e (358 ALkl L jall
Laminar flow over flat plate dalaall (5 laall Jaly Skl ol )

Laminar flow through closed
conduit
15 - Empirical equation for cross flow pluaa S adaliiall ()l yall A i) ¥ sladl) - 15
for cylinder, sphere and tube bank Ul shasl Ao gana g 4y 5 S5 Al sdansl)
- Empirical equation for turbulent flow b ol sall Ay el c¥alaall
Calculation of dimensionless numbers s edl) Jaall LSl Sy Glaa
16 - Analytical solution bl dall 16
Natural convection oad) Jaal)
17 - General concepts dale amlia 17

- Grashof number 8 gl S 2ae -

- Free convection for: com Al Jaall o
Vertical plate and tube 0L sae o sail 5 4y siee Aniin
Horizontal plate and tube Ot il 4 giose dngiia

Thermal radiation Al glady)
18 - Introduction to thermal radiation ool g iy ) Jaaa - 18
- The electromagnetic waves dunlalinag 9 5e<I il gall -
- The black body 35 anall
19 - The shape factor Jeal Jalae - 19
- Thermal radiation between: om oAl slaly) -
Two parallel plates (gray) ()l )l sie lindia
Two concentric cylinder Sl pante (il glad
20 - Thermal radiation between more Onanx (e S| G )l all ey 20
than two bodies. A Hall e glaal) 4S80S -
- Thermal resistance network
21 - Radiation shields dcladY) algall o 21
Heat exchanger ag ) al) eNalall
22 - General concepts Lo amlia - 22

- Types of heat exchangers L)l ¥l ¢ sl -

23 - Heat exchangers performance Jans siall 2y ylay 4y ) jadl caalad) ¢lal - 23
by LMTD method 3lall s ja G e M)
24 - Heat exchanger’s effectiveness. @Al Jabuall Allad _ 24

- NTU method JEnY) Cilas g dae dgy Hha o
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Condensation and vaporization heat S Al g AL B ) jad) JLa)
transfer on (vertical tube, horizontal (bl e gana (88 gl ¢ g3 908 gl )
tube, tube bank)
25 | - Concepts of condensation il analia 25
26 | - Heat transfer due to condensation ikl 3,0 yald) Jua) - 26
27 | - Empirical equation for condensation il Ay jaill Y aleall - 27
Boiling heat transfer GLlall 5 ) ad) Jus|
28 - H.T. due to boiling curve Ollally 351 yal) Jasi) isia - 28
- Empirical equations for boiling Oldall A il Y alaal) -
Boiling heat transfer calculation Sldadly 3 jadl JUE Gl
(empirical equations) [CRREAEATEN))
29 - Calculation of heat transfer 3l JEsl Jabee cibias 29
coefficient
Mass transfer ALigt) )
30 - General concepts dale amlaa 30
- Mass transfer modes A<y Jlan) 3k -
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Gl Caual) A ya / il yilkal) £ 43

Subject Number: ME\343 343/daa ;g gua gall a4
Subject: Mechanical Engineering T ASailSaal) dutigh) asaal 1§ guda gall
Design I 5 sfaa gl
Units: 5 2 1ol de ) cilelud)
Weekly Hours: Theoretical: 2 1t
Experimental: 1 1 :A&dla
Tutorial : 1
Week Contents il ghaal) £ 5o
Simple stresses and material selection Crall L) i g ddad) clalga)
1 - Tensile stress, shear stress, Jreall algal ¢ aill slgal | aill slgal - 1
bearing stress
2 - Choosing suitable materials danliall aleal) LAl - 2
Welding alalll
3 - Design of welding Aalll (glalic aanai - 3
Combined stresses A8 pal) clalgal)
4 - Theories of failures LSl g b Jull by yhas - 4
Application of simple stresses asd) clagal) o el
5 - Application of simple stresses pdlall e ddasall lalea ) Gadai - 5
on rivets
Shafts Baasyl
6 - Shaft subjected to bending s Al () 3 sanl) areat - 6
- Shaft subjected to torsion o) il gal (a jmall 3 ganll aranai -
7 - Shaft subjected to bending and AQla Agal (a prall 3 garll aaal - 7
torsion el gill
- Shaft subjected to bending and Lla Al G pmall 3 sanl) araat -
torsion with axial load L ymaddgelsilly
Forces on gears 9 Al e B Agall (5 g8l
8 - Forces on spur gear iaal) il e 3 figall (5 68l - 8
- Forces on helical gear Sl e il e 5 yigall (o5l -
- Forces on bevel gear sl G Al e s el (g 8l
Couplings il Al
9 - Type of couplings il o) gl - 9
- Design of flange coupling Al avanat
Keys o=l gl
10 - Types of keys BYOPENIFAp 10
- Design of keys ol Al asaat
Bearings BUERN]
11 - Types of bearings (Rolling and (A8Y 3V 5 da axiall) S N gl gl 11
Sliding)

12 - Types of Rolling bearings A jaidl Sl g il - 12
13 - Design of Rolling bearings Ao naidl S ) asanai - 13
Clutches ol gil)

14 - Types of clutches ol sl &) gl 14
15 - Design of flat clutch & sinal) (aidl) areai - 15
- Design of cone clutch s AL (adl) avaat
Springs waal i)

16 - Types of springs ol sl g5l 16
17 - Design of springs o i) avenai - 17
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Gl Caual) A ya / il yilkal) £ 43

Brakes sl
18 - Types of brakes )5S g gl 18
- Design of brakes 7 SN v
Dynamic loading design 8 ial) Jlaal) avauat
19 - Types of dynamic loading 3 _yrdiall Jlaal g ) il - 19
20 - Endurance limit (5, - . ) diagram (g, - o, ) o S e - 20
- Goodman line ( Goodman ) L -
- Soderberg line ( Soderberg ) -4 -
21 - Stress concentration factor Claleay) % e Jalaa - 21
Bolts BN
22 - Preload of bolts &l A Sy Azl 22
Power screw 5 yaall Jai ¢!

23 - Types of power screw 33l Jas ) ) 5l - 23
24 - Design of power screw 33l Js ) 5l apanal 24
Pressure vessel bial e gf
25 - Design of pressure vessel Liall e gl aranai 25
Belts 580
26 - Types of belts il sl o) il 26
27 - Design of belts AP POV 27
Gears s Al
28 - Design of spur gears Aagiiceall G s il avanal 28
29 - Design of helical gears ALl 5 i) avanat 29
30 - Design of helical gears AL (5 i) avanal - 30
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Gl Chal) A ya / il Jilkal) £ 43

Subject Number: ME-883
Subject: Gas Dynamics

Units: 3

Weekly Hours: Theoretical: 1

883/clab :¢ gua gall Ja,
S dlialiyd 1£ guda gl

3 ;&L\JAJS\

1:gohi de sl cilolud)

Experimental:1 1: s
Tutorial : 1 1:4580,
Week Contents Gl giaall £ sa)
Introduction to compressible flow hrai) gl ) Jaaa
1 - Classification of fluid flow & sall Gl caiiat 1
- Definition of compressible flow Bl Glal) cay et -
- Conservation of mass and momentum ad ) 5 A Jads
Basic equations of compressible flow Blaa) ol all b)) el )
2 - First and second laws of 3 _all clualial SEN 5 J Y1 o slall - 2
thermodynamic Al Aobas -
- Equation of state
Wave propagation in compressible (Bl b g 8 Ay gall LI
media
3 - Introduction dadia - 3
- Speed of sound, Mach number Flodxe (Ggallde ju -
- Pressure distribution in compressible (sBbuail gl A brall a5 -
fluid
Isentropic flow of perfect gas Al Sl g 55 Gl
4 - Introduction dadia - 4
- Governing equations ASlall Y aleal) -
- Stagnation condition, relations for oY) ol el Alddle & -
isentropic flow Glbabadl § Jslaall aladial
- Working charts and tables
Choked isentropic flow 9 AN G al) (gUssl
5 - Isentropic operation of nozzle Gudia A (95 Y Gloall - 5
- Choked flow condition and GUAY) Al -
correlation
Subsonic and supersonic isentropic G2 9 Fgall (92 A Gl
flow through a varying area channel daluall jitia 5 e (B gl
6 - Effect of area variation on flow Ouall palsa o dalual s il 6
properties Lo g lara haseal) Lils
- Effect of upstream and downstream
pressures
7 - Performance of real nozzles Aladl) Gl glaf - 7
- Thrust of Rocket engine s ball & jadl ada
8 - Applications Caliglas _ 8
Stationary normal shock wave A3 40 gand) dadial) A gall
9 - Introduction dadia - 9
- Description of wave development daarall ds gl Caag -
Equations of normal shock wave 453 gand) Anadial) Ay gal) cNMa
10 - Governing equations across daedall A gall LaSIal) Y alaall - 10

normal shock wave
- Working charts and tables

Glaladdll 5 Jglaadl aladsial -
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Stationary normal shock wave in Gidia A ALY 4 gard) Apadal) Ay gal)
convergent-divergent nozzle Ao Lia o jlitia
11 - Effect of upstream and downstream e e bua g lama bl PrLa 11
pressure on shock wave location dperall da sall
Convergent-divergent supersonic Hall (568 e liallq iial) LAl
diffuser
12 - Non isentropic operation for e G b (8 e 58 Y Gl - 12
supersonic diffuser Sl 358 pEU e cilawnlas
- Application of Supersonic diffuser ol G yaall S gall (368 Janall -
- Intake of supersonic gas turbine
Moving normal shock wave A janiall 4y gead) Lparal) 4y gal)
13 - Stationary and moving coordinates A8 yand) 5 AUl cldlaay) o 13
- Reflected normal shock 335 yal) 403 ganll dorall -
Steady two dimensional supersonic isall (398 dal) A Sl ol el
flow
14 - Introduction dadia 14
- Oblique shock waves W) derall Gl gl -
- Spike diffuser e gull g3l -
15 - Prandtl-Meyer flow na-JE) o - 15
- Shock-Expansion theory dadall aaidg ylay
16 - Overexpansion and under expansion sacLgiall A Hlia) cadliall 8 saadll dadail 16
flow regimes in converging-diverging
nozzles
Flow in constant area duct with AISiay) aa dabeal) gl Gl )
friction
17 - Introduction dadia - 17
- Effect of friction on flow properties ol pal s e Siay) il
- Fanno line sl s |
Working relations for Fanno flow S8 b daldl) clidMal)
18 - Governing equations for adiabatic ¥ Gladl AaSlall i alaall 18
flow
Performance of long ducts at variable biall § e caud dic 4L ghal) (5 jlaal) o)
pressure ratios
19 - Choking due to friction ASEAY) oy BLEAY) - 19
- Performance of adiabatic duct at e die B ) a JWEI G s (5 yaa el -
various pressure ratios daliae Jaria
Isothermal flow in long ducts Aygh 5 e B i) Ol
20 - Introduction dadia - 20
- Governing equations AaSlall e aleal) -
Flow in ducts with heating or cooling LAY o) Gt pa g el B Gl
21 - Introduction dadia _ 21
- Governing equations ASlall Y aleal) -
Normal shock on Rayliegh and fanno Al g 5ild bl o 4 gard) dasial)
line (T-S diagrams) (T-S <lhabig)
22 - Choking due to heat il e BLEAY) - 22
- Rrayliegh line aliyha
- Cooling and heating in subsonic and B 5 Seall O Gl Gadad g 0 -
supersonic flow (s seall
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Rayliegh and fanno line flows alyy g sl s Ul
23 - Applications Clapdai - 23
Subsonic compressible flow over sabliall Joa Sgal) 9 alai) Glal)
airfoils: Linear theory dghadl) 4 lath)
24 - Introduction dadia - 24
- The velocity potential equation dgall dlly Al -
25 - The linearized velocity potential bl agall Ay dlalaa - 25
equation
26 - Prandtl-Glauert compressibility bl aail 5y A8de - 26
correction Ahlecail) puaail dias GEde -
- Improved compressibility corrections
27 - Critical Mach number gl Fleaxe - 27
- The sound barrier G pall jala o
- The area rule dalia) 3acld _
- The supercritical airfoil oAl 358 adaidl
28 - Applications RN A 28
Linearized supersonic flow B Fgal) §gd ol
29 - Introduction Jadia 20
- Supersonic pressure coefficient Sall (358 bl Jalaa -
formula
30 - Application to supersonic airfoils Al puall (34 adalial) Ao Gulai - 30
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Subject Number: ME\683
Subject: Aerodynamics
Units: 5

Weekly Hours: Theoretical: 2

683/dad ;£ g gall 3ay

£ 58 dlialia ;8 gua gall

5 :&haa gl

2 1B e ) clelul)

Experimental: 1 1 : e
Tutorial : 1 1 :Addlia
Week Contents Gl giaal) £ gaus)

Navier-Stokes equations & g — 8l Y alaa

1 - Introduction Jadia - 1
- Derivation Glaiay) -

2 - Laminar flow between parallel plates Ot ) sie finniia G bkl gl ) 2
- Couette flow UeS oba -

3 - Hydrodynamic lubrication Sl 5 el il 3
- Sliding bearing SV Y il

4 - Laminar flow between coaxial Gt sl o ALkl L el - 4

rotating cylinders

O )50 O3S yaila

Boundary layer theory
5 - Introduction
- Displacement, Momentum, and
Energy thicknesses
6 - Momentum equation for the

boundary layer

dadlial) d8udal) 4y Jla3
i | 5
HLH\&“‘P}\%‘Z\;UY\&M_

daalial) Aglall o3 51 Alalas - 6

7 - Laminar boundary layer Akl daaliall dadall L | 7
8 - Turbulent boundary layer Al dalidl 4kl .| 8
9 - Transition from laminar to turbulent ¥ ) Skl Ghoall e dssdll o | 9
flow
10 - Effect of pressure gradient Laall jlassl L3610
- Separation and pressure drag bl e Ll =S 5 Juadiy) -
Potential flow theory sl ol 4k
(Ideal fluid) (el ailal))
11 - Introduction Jadia - 11
- Continuity equation A i) Adalaa -
- Vorticity equation el gall Aalas -
Basic concepts in potential flow 3l Gl A Al anlia
12 - Stream function cleaay) Al - 12
- Potential function dgall Al -
- Circulation sl -
Basic flow patterns dnla¥) ol ad) el
13 - Uniform flow alatiall ol sall - 13
- Source , Sink D) @il
- Doublet z 5ol i)
- Free vortex B yad) dal gall -
Combination of basic flows Ol bladl gan
14 - Flow past a half body asall Cani Jon Ly - 14
- Flow past a Rankine oval Sl g sban dos Ol -
15 - Flow past a cylinder A gl Jon b - 15

- Flow past a cylinder with circulation

Olsd ae &l shaul s gl -
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Incompressible flow over airfoils

il Jsa (daliaiidll oy ol

16 - Introduction dadia - 16
- The Kutta condition B la o
- Kelvin’s circulation theorem CAIST )y gall Ay ylas
17 - Thin airfoil theory 4 1) adalaall 4y Hlas - 17
Airfoil characteristics ahaial) ailad
18 - Wind tunnel tests ) G <l jlaal - 18
- Estimation of aerodynamic coefficients Laall a5 (e A sed) SOlalaall (prads -
from pressure distribution Aadalacaiyl ol il -
- Compressibility effects 5 gy 2ae el il -
- Reynolds number effects
Airfoil maximum lift characteristics ahiall 2 ) alic| (ailad
19 - Geometric factors effects JLal e Lals - 19
- Effect of Reynolds number Sl gy e il
- Effect of leading and trailing edges Al 5 dalall ulall Cilaea 0 -
devices
Incompressible flow over wings daia¥ Jsa il Gl
20 - Introduction Jadia - 20
- Circulation, downwash, lift and ZSI ead )l el al iall o)y eall -
induced drag Cinall
21 - Finite wing theory aanall Flall 4yl 21
Wing stall zUad) ) 9g5)
22 - Stall characteristics &) sl ailad - 22
- Effect of planform and twist o) s 5 Flal) U85 Pri
- Stall control devices el ¥ e 3yl Cilaxa -
Lift control devices &l e Bl s
23 - High lift devices Sl wd l Glana - 23
- Spoilers a8l Caxa -
Flow control devices Okl Ao 3 asad) Cilana
24 - Boundary layer control daaliall dndal) e 3 ylayll - 24
- Reduction of drag =S Jales
Propellers Ciluald )
25 - Momentum theory ad A plas - 25
26 - Simple blade element theory Aaseall Ay ) Ay Hlas 26
27 - Combined blade element theory and e 3l A plas Ay )l 4 i man 27
momentum theory
28 - Propeller performance ol Sl el - 28
Computational methods dglua 3k
29 - Introduction to panel methods ablidll #1145yl ) Jase - 29
for airfoils
30 - Introduction to panel methods daia o) YAl ) Jase 30

for wings
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Subject Number: ME\783
Subject: Aircraft Electricity and
Instruments

Units:4

Weekly Hours: Theoretical: 2

783/dar ;& g gall 34
5 il 5 gl 5 iy S 1 9 sl

4 ;&L\JAJS\
2 1B e ) cilelud)

Experimental: - N
Tutorial : - - A8l
Week Contents il ghaal) £ saud)
Electrical power sources in aircraft 8 yildall A 4l gl 34480 jalaa
1 - General introduction dale dodia - 1
- Main sources and drives Gl sl 5 At 1) jaliaall -
- Auxiliary sources dilay) jaladll -
- Emergency sources ) shall jaleas -
DC generators abeal) il cifal ga
2 - Basic theory Al Ay yladll - 2
- Construction <l Sall -
AC generators Ggbiial) Ll culal ga
3 - Basic theory Al g el _ 3
- Construction b Sall -
DC,AC motors Ggliial) g paiasall lill cils jaa
4 - Basic theory Aaally Ayl 4
- Construction <l Sl -
Generators and motors Gl jaall g @lal gall Gailad
characteristics
5 - Torque, speed, and load deall e jull ¢aall (ailas - 5
characteristics Glelasl) 5 Al -
- Losses and efficiencies
Power generation control 38l Al gd Ao B ol
6 - Stabilizers 4l clidia - 6
- Voltage regulators il @l clalaia
- Differential relays dlalatl) s ) -
Generators and motors maintenance S jaal) g el gal) Ailua
7 - Inspection uasdll _ 7
- Maintenance lall -
Power conversion and energy storage A8Ual) )34 9 5aRY) o gad
8 - Inverters/ Converters il yarall /laSlall - 8
- Transformer Rectifier Units (TRU) A giall QY gaall Cilas g -
- Auto-Transformers AV @Y gl -
- Battery chargers Al sl -
- Batteries b ) -
Emergency power generation (s ) shall 328 Al g3
9 - Ram air turbine sl Cmy sl 9
- Backup power converters Ay 3 08 Gl e -
- Permanent Magnet Generators (PMG) 4ailall daiaall ld il ga -
(PMG)
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Power distribution and electrical
loads

Tl <l Jaa1 5 5,0 55

10 - Primary power distribution A 11 38l w55 10
- Secondary power distribution 4 gl B 0l a5 65 -
- Electrical loads Al el JlaaY -
- Typical aircraft DC system dad gai 3 il DC 4ashaia -
Aircraft instruments &) yilall & jgal
11 - Introduction Jia - 11
- Sensors and Transducers ALl @Y gaa g Glowatiall -
- Basic flight instruments Tl o) pudall 8 jeal -
Pitot-static instruments and systems A i 3 gl g cila ghiia
12 - Pitot-static probes i i Gl 12
- Pitot-static system (U i A glata -
Altimeter gL Y1 (uliia
13 - Principle of operation Cand fase - 13
- Construction b Sall -
- Types of altimeter gl sy -
Air speed and vertical speed Lagand) 4oyl g ) 5gd) de ps livia
indicators
14 - Types of air speed o) sed) de jug gl - 14
- principle of operation Cand) fase -
- construction b &l
- Types gl
Attitude indication rasl Ol
15 - The gyroscope G Sagoiall o 15
- Artificial horizon el 5
- Types of artificial horizon elhal) @Y gl sl -
Turn and Bank indicators esilad) Jaal) 5 laial) e
(Turn coordinator) (NN (Buiia)
16 - Principle of operation Cand fasa - 16
- Construction b &l -
- Types gl -
Heading indicating instruments dgash ol 83l
17 - Magnetic compass dnlalizal da gl - 17
- Remote-indicating compass dunlaling g yall dlia ol -
- Horizontal Situation Indicator (HSI) S8 g ) e -
Engine parameters measurements ¢ jaal) cilily (uld
18 - Engine speed & jadll de i o 18
- Temperatures 3o all cils ja
- Pressures Lo guall -
- Fuel quantity and fuel flow 280 (3 5 dpaS -
Introduction to avionics Ol i g sl L) JAaa
19 - Basic definitions Jould Gy s - 19
- Data conversion bl g -
20 - Data buses bl Jua g - 20
- Computer system O gulal) Ao slaia -
21 - Fibre optics I peadl LYY - 21

- Software




Aircraft Engineering \ Third year stage

Gl Chal) A ya / il Jilkal) £ 43

22

23

24

25

26

27

28

29

30

Avionic systems

- Aircraft Communication Addressing
and Reporting System (ACARS)

- Electronic Flight Instrument
Systems (EFIS) - Displays

- Electronic Flight Instrument
Systems (EFIS) - Operation

- Electronic Centralized Aircraft
Monitor (ECAM)

- Engine Indicating and Crew Alerting
System (EICAS)

- Fly-By-Wire (FBW)

- Flight Management System (FMS)

- Global Positioning System (GPS)

- Space, User, Control segments

- GPS frequencies

- Inertial Reference System (IRS)

- Inertial Navigation System (INS)

- Gimballed systems

- Strap down systems

- Traffic Alert Collision Avoidance
System (TCAS)

- Automatic Test Equipment (ATE)

- Built-In Test Equipment (BITE)

At g ASN) O ol e glaia

o) s Adalaa) (JlaiV) A slaia -
(ACARS) s ikl

A 5 Y o) padall 5 jeal cila glata -
<l )l - (EFIS)

A 5 iSIY) o) padall 5 jeal cila glata -
Jeall - (EFIS)

3 ldall 43S yall 4 g Iy Al
(ECAM)

Aal) 4 5l ) iy A slaia -
(EICAS)

(FBW) 480l 3 jlasull -

(FMS)C sadall 31} Aa slaia

(GPS) Aaallall a8 gall 2i2a5 4o ghaia -

Cile Uaall -

Gilaa i) -

(IRS) 451l sliwy) da shaia -

(IN'S) Al dadlall de ghaia

il shaiall ) 53l -

(TCAS) pbsill gia 5 I35y da shaia -

(ATE) &Y JLidy) Glaea
(BITE) ezl JLEaY) Cilana -

22

23

24

25

26

27

28

29

30
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Subject Number: ME\483
Subject: Aircraft Engines
Units: 5
Weekly Hours: Theoretical: 2
Experimental: 1
Tutorial : 1

483/dlar 1f ga 3all a

<l pilal) S jaa 1f guda gall

5 :&haa gl

2 1k e ) cilelul)
1 : e

1 ;WUA

Week Contents iy ghaal) £ sosy)
Introduction daxia
1 - Classification of aircraft engines <l idall S jas Carialt - 1
- Basic laws of thermodynamics 3) ad) elualipy & dpulul) oyl 8l -
- Momentum and moment of ad ol a e Ailaa g a3 51 Alolaa -
momentum equations
Reciprocating internal combustion 40381 AIal) gl el cils jaa
engines
2 - Introduction Jadia _ 2
- Engine components and mechanism Soyaddl 4l 5l sSa -
- Four stroke and two stroke engines Lol i) A 5 Lol 3V Al ) S Hadl -
Air standard cycles doldl) o) o) )y g0
3 - Otto cycle Sigls s 3
- Diesel cycle Jmad 0 -
- Dual combustion cycle da g3 jall By eall
Ideal fuel- air cycles ALl o sl _a g8 ol iy g0
4 - Basic assumptions Jould s i - 4

- Effect of variable specific heat
and dissociation
- Effect of air- fuel ratio on thermal

Jaill 5 4o il 5 jall s il
%J\)ﬂ\b;hﬁ\é‘; .‘\)ﬂ)&\ _;U@JIMJ:\SU_

efficiency
Actual Otto cycle Adadl) gigl 540
5 - P-V diagram of the actual cycle Adadl) 3 gall P-V Jadada - 5

- Deviation of the actual cycle
from air standard and air-fuel cycles

Q\J}JO‘LM\'BJJJ\&J\F\ -
Al @l ) sall 50 8 ) o) 5l

Combustion in I.C engines

6 - Combustion equation
- Analysis of products
7 - Combustion in spark ignition
engines

- Combustion in compression
ignition engines

S3I §) Y] S a8 3) Y]

G Y Alslea - 6
g sill s
51l Qs S jaa b Gl - 7

bl JiiY) IS jae Gl -

I.C engines fuel systems

I 3N S jaa 8 3 g8 gl) e ghiia

8 - Hydrocarbon fuels s S s nel) a8l - 8
- Carburetor 3 Al -
- Fuel injection 28l s
I.C engines performance and testing I @) Aad) oS A LAl gl
9 - Basic parameters of engine & aall e1aY LYl yial yall - 9
performance G nall 4 ) Hall 453 gall -
- Engine heat balance
10 - Performance rating oY) s - 10
- Engine performance characteristics & yadll glal (ailad -
- Turbocharger sl el
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Gas turbines

a4y ad) ey ) sl

11 - Introduction Jadia - 11
- Simple Brayton cycle oyl gl j3 0 -
12 - Brayton cycle with H.E Sl dalaalls () 5l 350 - 12
- Brayton cycle with reheat Cnaoal) salely ¢ gl j 0 -
- Brayton cycle with intercooler PRI TN PRSP T ST
Centrifugal compressors a4 ki) Jad ) gual)
13 - Construction <l Sl - 13
- Elementary theory Jala¥) Ay latll
14 - Compressor characteristics Lelall jailad - 14
Axial flow compressors iy 5aal) b guall
15 - Construction <l Sl - 15
- Blade terminology il Canagi o
- velocity triangles gl e -

16 - Elementary theory JaalaY) Ay ladll - 16
- Compressor characteristics Lelall (ailias
Compressor air flow control Lelal) L8 el gl gl o 3 k)

17 - Low speed stall Qb gl de yull ¢ gl - 17
- Change of duct characteristics Goall pailad juas
- Change of compressor Lelaall jallad juad -

characteristics
Combustion system in gas turbines ag el iy ¢al) ‘,ﬁ Q) AaY) da gliia
18 - Theory of combustion G yiaYl dy Hhas - 18
- Development of combustor Gl yay) dd e
19 - The combustion process G yiaY) dlee - 19
- Types of combustors GlyaY s e o) gl -
20 - Components of main burner i N Gl ¢ 3al 20
- Air flow distribution and cooling il Bl d i g el sedl a6l -
air for the main burner
21 - Fuel injectors 268 ol il - 21
- ©Theory of after burners a3l
Radial flow turbines g ladl) iy g3l
22 - Construction <l Sl - 22
- Elementary theory Jaala¥) 2y yladll
23 - Radial flow turbine characteristics gkl Ga) sl pailias 23
Axial flow turbines 4 saall iy i)
24 - Construction <l Sl - 24
- Velocity triangles g o) lilia
- Elementary theory Jaull A jladl) -

25 - Vortex theory Al sall 4y Hdas - 25
26 | - Axial flow turbine characteristics Sl sl pailias 26
- Turbine blade cooling O il Ay y i -
Theory of inlets Jalaall
27 - Subsonic inlets i geall Cand JAlad) 27
- supersonic inlets i gall (368 JAlaall -

- Engine - Inlet matching Jaaall _ &l jaall 381 65 -
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Theory of nozzles Cadlial)
28 - Convergent nozzle o latall Cudiall - 28
- convergent-Divergent nozzle e Liial) — o laiall Casial) _

29 - Thrust reversers &l Glsle - 29
- Noise suppressors elia gl S -
Prediction of performance of simple By i 55 e g )aly il

gas turbine engine
30 - Components characteristics LSyl Jailad - 30
- Off-design operation paaill 7 A Jee -




il yilal) £ 5b / Cilaaall g ClSall Ausia aud

Department of Machines and Equipment Engineering\ Aircraft Engineering

Third year stage G Chual) Al e
ol Al cle by
cillaadlal) Cilaa gl 2 Studying Hours £ 52 54l g sasall jay
notice Units 48l s g i Subjects No.
Tutorial Experimental Theoretical
YRR TSPP LT W 1
- EIPY
> ! 2 Engineering and Numerical Analysis 123/
SEEUEIS
Slaa
> ! ! 2 Theory of Machines 243/
[ 4SS al) il pyoncs
EIPY
> ! ! 2 Mechanical Engineering Design | 343/
Slaa
> ! ! 2 Aircraft Engines 483/
5l Al
Slaa
> ! ! 2 Heat Transfer 43/
| oo il
5 1 1 2 P e 683/l
Aerodynamics
3all 3 jeal 5 il yeS
XA Dol
- - EIPY
4 2 Aircraft Electricity and Instruments 783/
Gl e el
3 1 1 1 S 883/Les
Gas Dynamics
Aaclia 4uaia
- - i Slaa
4 2 Industrial Engineering 013/
41 6 7 17 £ saxall

41=Total Units <l gl s

30=Total Hours <lelud dxe

9= Total Subjects 3 sl 3=
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Subject Number: ME\243
Subject: Theory of Machines
Units: 5

243/‘3-“3 :E pasall 3y
CHlSal) Ay IS 18 gada gal)
5 :&laa gl

Weekly Hours: Theoretical: 2 2 1ol e s clelad)
Experimental: 1 1 sl
Tutorial : 1 1 :4&8Ua
Week Contents il ghaal) £ sos)
Mechanisms aldy)
1 - Machine ay . 1
- Theory of machines Y A s
- Structure e -
- Links Loyl &a -
- Kinematics pair Otibea § Jlall 4S s -
- Kinematics chain A0S ) Al -
Velocity of Mechanisms LI £ ) Jalada
2 - Velocity diagram. g ol adada 2
- Relative velocity of two bodies O ady (e G Al de )
moving in straight line e Tady

- Relative velocity of point on link

- Relative velocity of Four Bar
mechanism with binary links

3 - Relative velocity of Four-Bar
with binary and ternary links.

- Relative velocity of slider crank
mechanism.

- Rubbing velocity of a pin joint

Aagll e i) Lppusill e ) -
A4E ) 5 gl aasil) el

a5 Aayyf ALY 3

(el Anim (4550 Rnsha) e
GuSall 153 e 5l Al Al
CiSla gl el 8 el

Acceleration in mechanisms

LY B Jaaast)

4 - Acceleration diagrams Joaadll cildadadia 4
5 - Tangential component VDN g PR 5
- Radial component S Sl il
6 - Coriolis component o s oS Jamati - 6
Spur Gear Al g Al
7 - Pitch circle diameter 3 ghadll 3 pla Hhad 7
- Condition for transmission of AL ¢ e Ages Jail o 30U da a0 -

constant velocity ratio Y 3Vl Ay
- Velocity of sliding oelatl) losa -
- Path of contact
8 - Arc of contact ol b - 8
- Interference daladl) -
- Rack and pinion g Adbua B ya -
Gear Trains A Al i ladecal)
9 - Simple gear trains S UV | G2, WA VN (I 9
- Compound gear trains Basrall O sl -
10 - Simple epicyclic gear trains Ayl 4,80 5SI COlo) - 10
11 - Compound epicyclic gear trains A yall A4S SY Mudisall - 11
12 - Torques on gear trains dau il @l Je o jsall agie - 12
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Friction Belts

() 5l ASISEaY) ) gand)

13 - Belt drive Dol A jal) Jas - 13
- Types of belts (Lsadl) e 3ol o) gl
- Velocity ratio of belt Dsmedl g pud) qans
- Power transmitted aalal) Jlan) -
14 - Ratio of driving tension for flat belt Uaall ) spall 353l A - 14
- Ratio of driving tension for V- belt (V) J8& el 53 gall duis -
- Angle of contact ol Ayl -
- The effect of centrifugal tension A0S yall 3l 5 g8l 0 -
- The effect of initial tension S a8 il
Balancing of rotating masses 3 gall Jasl) 45 3 ga
15 - Single mass rotating in same plane a5 shua 45 ) sall JiSI A ) ge - 15
- Several masses rotating in same 2 g shue A S de gane 45 ) e -
plane
16 - Mathematical solution bl Jall - 16
- Graphical solution Glabadl av ) 48y yhay Jall
17 - Masses rotating in different planes Adlide Dl gisa 83 )] sall JiSU 45 ) 5e 17
Balancing of reciprocating masses dgaaal) Jish) 45 3) ga
18 - Reciprocating masses Ao il i) 45 ) g - 18
19 - (balancing in piston) (B8l 2 sac 5 (uSall 53 12Y) 2 5ac) - 19
Speed governors de ) clalaia
20 - Dead weight governors bl Jead) cld ciladaia - 20
(Portor and Proell) (Jisn phiies yi) s alaia)

21 - Spring loaded governors ol Aleaal) Ciledaiall - 21
(Hartnell) (J5 ) alaic)
Gyroscope g8 g )

22 - The gyroscope effect on: o gl ol s (o sSas pual) il - 22
- airplane 3 yal) -

23 - ship salll 23
- automobile 3kl -

- two wheel vehicle Aaal) -
Flywheel 43)aal)

24 - Turning moment diagram sl e Jalada - 24
25 - Energy stored in flywheel A312a) a5 A aaal) - 25
- Dimensions of flywheel rim 38)3al) alayd -

Cams and Followers &) gl g clpaal
26 - Straight flank A il ga 0l Glas - 26
- Curved flank dinte (il g A Gilbas _

27 - Circular 3 ylall calbas 27
- Different followers wlagai 5 al 5ill ) 5
28 - Force of spring Al L s el gl 38 i 28
- Torque reaction aomdl il
Inertia Forces A gl (5 68
29 - Instantaneous center method aalll < el A,k - 29
30 - Force in crank and connecting rod 3laY) 2 sae 5 (38 yall 3 ac 2ie (5l - 30
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Subject Number: ME\913
Subject: Industrial Engineering
Units: 4

Weekly Hours: Theoretical: 2

013/cab :¢ guagall 3o,

4o lia dLuaia ;¢ gua gall

4 :&ilaa gl

2 1k e gl cilelul)

Experimental: - - igee
Tutorial : - Y 2 k)
Week Contents <y giaall g sead)
Preview dale 4z e
1 - Construction the frequency distribution SIUSE st Jeos eSS 1
- Representation the data in Histogram , bl 5 (5 ) SE 7 o (& lild) Jia -
Frequency polygon and ogive JoU 5 2elbiall peniall st 5 gl Sl
- Measures of location and measures of Gl Ganle 5438 yall de il (ulia
variation
Probability density function (p.d.f.) Adlaiay) 485l 4
2 - Probabilities of simple or two events Al 5 Aol Gl gl YLaia) - 2
- Probabilities for combinations of Sl ) g 25D (380 5l Y Lt
three or more events Gl s 5 Jaakall -
- Permutations and combinations (P.d.f) Adlaiay) A8Usl) Al -
- The probability density function( p.d.f.)
The distribution functions Cilay j sl J) g0
3 - The binomial and poisson distributions Ol 50 @5 5 paall S 555 3
4 - The gamma , chi-square and normal s slS me s WS a s 4
distributions 2kl
Tests of statistical hypotheses Lilaa) cibua il Lad)
5 - The nature of a statistical hypothesis, Wadll &) 53l 5 dibean ) cilpn jill dapila 5
two types of errors and tests about the bl gl Jas siall <l s
mean of a normal distribution
6 - Tests about the mean of a normal sl laad) Jans gl J g ol s - 6
population when 6? unknown psbre pe 02 adiaall (plii ladie skl
- Tests about the mean of abnormal aoAl oluall das gl Jea <l jlad)
population bl e
- Tests about the difference of two Ol (e 9N J s il sl -
proportions ; and tests about the O s G (3 AN J s il jlis)
difference of two means
Correlation and regression Sy g bla Y
7 - The sample correlation coefficients ; Ll )Y a5 Aall Jalis )Y Jalas - 7
computation of simple correlation L)
- Testing hypotheses about the esinall Ll ) Jalae Jsa 4 i jliia) -
population correlation coefficient
8 - Linear regression and testing Glales Jsa 4 8 jla) 5 adll syl - 8
hypotheses about the parameters Ll aall Hlassy)
in a simple linear regression
9 - Multiple linear regression 2aaiall adll plassyl 9
Analysis of variance (ANOVA) ANOVA &l Jolas
10 - One- way analysis of variance with Glie aaag sl g eladly Goliil) Jidasi - 10
different sample sizes dalisg
11 - Two- way analysis of variance Cpaladly il Jalas 11
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Linear programming (L.P.)

4l daa

12 - Definition of the L.P. dplal) A yall g i - 12
- Forms of L.P. (general , canonical and (Aamlal) 5 40 5l ¢ Aalall ) Lgrpa -
standard ) Apladl) Aaapll okl )l 23 saill Aelya -
- Formulation of the mathematical
model of the L.P.
13 - Solving the mathematical model using el A8y Hla aladinly el HlI 23 gail) da - 13
a graphical and simplex methods Aasaall 44y Hhall
14 - Solving the mathematical model using | M @sbal aladiudy by )l 23 gail) Ja - 14
M-technique and two- phase method Ol yall 43y 5k
Transportation and Assignment models Caaiill g Jill) 7 il
15 - Finding the starting solution using CSOM A3yl alasinly Alaiy) dadl sl - 15
northwest corner method, Least cost 44y 5l 5 48K JBY1 A8y 5l ¢ o padl el
method , Vogell's approximation s 838 )l s VAM Jasd )i
method (VAM) and Russel's RAM
approximation method (RAM)
16 - Finding the optimal solution using Dlosall 48y yha alasialy JiaY) Jall alay - 16
stepping stone and multipliers methods Cilde Laall 43y yla 5l o yaiall
- Solving the assignment models in padaatll s 8 payaddll #3lei I -
maximized or minimized il
Network planning 4,4l cillabadlal)
17 - Graph the network and find the critical ol bl dlagl 5 Solll abadall o - 17
path (CP) ; and the program evaluation PERT gl ) daal ja 5 aasii bl 5 CP.
and review technique (PERT)

18 - Crashing the normal duration to Jib & 5 pdiall 2l dgmgall 3 yidl) Jmuat - 18
execute the project with least costs N
Sequencing models ) 7 i
19 - Processing n jobs through one machine Basl 5 ASla e algall e n Sl - 19
(shortest and largest processing time e aleadl e n O3} 5 (Lpt, Spt)

Spt and Lpt ); processing n jobs (tisle

through two machines
20 - Processing n jobs through m machines ; | ¢en 5 QIS e m e alead) o n Sl - 20
processing n jobs through two machines 4] glial) llsall Dy isle e algdll
with randomly technical routes
Replacement and maintenance models Llall g JIatuw) g ilai
21 - Using the average total cost as a 2ol HleaS 28K & gana Jan sl pladi) - 21

criterion to determine the period of
replacement the machines

- Cost of individual replacement for
items of machines

- Average cost group replacement per
period as a criterion to determine the
optimal replacement (individual or
grouped )

- Maintenance model

S Jladind 5 58
S a5l sl DY) 6
5 JS e laal) Jlaiuy) &S Jan gia -
ol gt ) i Jlasiay) paail JlasS
(ool
Ayl 3 el -
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Inventory models

CpAd z ik

22 - General inventory model el Al z 3 sai - 22
- Static economic order quality AN Apllall 40l aBY) dpeSl) 7 3lai -
(EOQ) models ; EOQ with price break ; D) il 55 s EOQ <EOQ
and multi - item EOQ with storage OOAN 40 ey ) ) 32223 EOQ s
limitation
23 - Probabilistic EOQ model SWisYEOQ 7 - 23
- Single - period models ; and multi Gl 8 Bae =3 gl g Ban] 95 )38 zalad -
period model
ISO By
24 - Total quality management (TQM) ; 9000 5 x¥) s TQM aLalid) 33 52l 3 )3 - 24
and ISO:9000
Quality control dse i) 5 lavdll
25 - Acceptance sampling ¢ Aglaall J o - 25
- Calculation the OC-curve for single Al 530 yaal) Aleall OC (Snie loes -
sampling schemes ; rectifying schemes; Aaliiall dlaall
double sampling schemes ; and
sequential sampling
26 - Process control and control charts ¢ X Lo gl Ll A ) ksl Jail ja 26
(X -chart , R-charts ,c-charts and G ¢ 6 kel GlasY) 5 R sl
P-charts) (P sl
27 | - Quality level 3352l (5 giase - 27
- Sampling plans gleall clalada -
( single , double and multiple ) (Baaxial) 5 ALl ¢ 33 jdall)
Reliability Al grall
28 - Reliability Al gaall - 28
- Failure functions Jhaxll JI 9o -
- Mean time to failure MTTF MTTF Jhall (e ) Jass gia -
- Variance o) _
- Hazard rate function 3 yhalaall s i
29 - Conditional reliability A gaall dpda 3l Ad0A)) 29
- Exponential and Weibull reliability ) G ) sill Arazalad) A gl Al -
functions dus s
30 - Reliability of system with serial and sl (e dda g yall dashaiall A 2 30
parallel configuration s sl

- Combined series — parallel system and
high —level and low — level redundancy

@) — gl e jidall day HlI A plata -
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Subject Number: ME\543
Subject: Heat Transfer
Units: 5

Weekly Hours: Theoretical: 2

Experimental: 1

543/cla 18 gagall 3a
5,1 JUL) ;£ guda gall

5 ;&L\JAJS\

2: b 1A gual) e lud)

1t

Tutorial : 1 1 -dddlia
Week Contents iy ghaal) £ sau)
Introduction dadia
1 - General concepts and definitions gl s dale anlia - 1

- Heat conduction S il 3 ) yal) Jlawl -

- Convective heat transfer Saally ) jall Jlan)

- Thermal radiation g il 8 ) jal) Juam)
Conduction heat transfer (general (dald) Aslacall) Jna gilly 3 ) ad) JUis)
equation)

2 - General heat conduction equation Jra gill dalad) ddaledll - 2
- One-dimensional, steady state, a5 olaily 5 5 pfiad) Aall Jua gl -
conduction through plane wall S sia laa A
Conduction heat transfer (1-D, steady olaily g & jieual) Al Jaua gilly 3 ) ) JUisil
state) (g
3 - Composed wall S e laa - 3
- Cylinder, composed cylinder AS a9 B3 yia A glan) -

- Sphere, composed sphere AS a3 Ses S
Conduction heat transfer (1-D, steady | olailig 5 &ical) Adall )Jua gilly 5 ) ad) Ui
state, with heat generation) in 1 (AR Al g5 e 2l g
4 - Plane wall S s Jlaa 4
- Composed wall S e laa o
- Solid cylinder alia 45 gladl -

5 - Hollow cylinder 4 gaa 4 glandl - 5
- Sphere 5 S
- Critical thickness of insulation @Al Jolall 2 sl cland) -

Heat transfer through extended diic jal) ahue‘i\ B 81l Juai)

surfaces (fins)
6 - General equation for temperature 8ol ila 3 a6l dalad) Aabaall - 6
distribution. las Al sk ddie -
- Very long fin 3 yual ddic -
- Short fin
7 - End insulated fin Al g e ddie 5 7
- Effectiveness of the fin dgie 3l Allad -
- Applications for previous subjects ALl wpnal gall il -
2-D, Steady state heat conduction by A8 el Aall g gilly 3 ) jad) JUas)
) AU
8 - Analytical solution with different Aaall g lall calisd sl Jall - 8
boundary conditions
9 - Exact Solution with different Aaal) Ca g plall Cabisal Sl Jall 9
boundary conditions
10 - Numerical solution for two-D steady Jra 51l 3 ) all JEBY (gaaadl Jall - 10

state heat conduction equation (nodes)

(al)andl S Jas gl 5 _jiaaal) DAL
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2-D Unsteady state heat conduction

o B ial) & ANl Jaaa gilly 3 ) jad) JUas)
) (A Ja g

11 - Analytical solution for the unsteady (Al Al o)  Ldal Jad) 11
state heat conduction equation.
(lumped system)
12 - Numerical solution gl Ja) - 12
Convective heat transfer Jaalls 51 _jadl Juais)
13 - Fluid flow background &) sall Gl bl - 13
- Laminar and turbulent flow Cohadly ALl Ll -
- Boundary layer growth for 4 sisal) ) o daalidl) ddpdall g
external flow and internal flow S Lol
Forced convection G Al Jaad)

14 - Energy equation JaUal) Aalas - 14
- Thermal boundary layer and A0 w5t Al sl dealid) dadall -
temperature distribution and heat :J sl all Jaml 53 ) yall

transfer for: 6 sina e (358 ALkl L jall
Laminar flow over flat plate dalaall (5 laall Jaly Skl ol )

Laminar flow through closed
conduit
15 - Empirical equation for cross flow pluaa S adaliiall ()l yall A i) ¥ sladl) - 15
for cylinder, sphere and tube bank Ul shasl Ao gana g 4y 5 S5 Al sdansl)
- Empirical equation for turbulent flow b ol sall Ay el c¥alaall
Calculation of dimensionless numbers s edl) Jaall LSl Sy Glaa
16 - Analytical solution bl dall 16
Natural convection oad) Jaal)
17 - General concepts dale amlia 17

- Grashof number 8 gl S 2ae -

- Free convection for: com Al Jaall o
Vertical plate and tube 0L sae o sail 5 4y siee Aniin
Horizontal plate and tube Ot il 4 giose dngiia

Thermal radiation Al glady)
18 - Introduction to thermal radiation ool g iy ) Jaaa - 18
- The electromagnetic waves dunlalinag 9 5e<I il gall -
- The black body 35 anall
19 - The shape factor Jeal Jalae - 19
- Thermal radiation between: om oAl slaly) -
Two parallel plates (gray) ()l )l sie lindia
Two concentric cylinder Sl pante (il glad
20 - Thermal radiation between more Onanx (e S| G )l all ey 20
than two bodies. A Hall e glaal) 4S80S -
- Thermal resistance network
21 - Radiation shields dcladY) algall o 21
Heat exchanger ag ) al) eNalall
22 - General concepts Lo amlia - 22

- Types of heat exchangers L)l ¥l ¢ sl -

23 - Heat exchangers performance Jans siall 2y ylay 4y ) jadl caalad) ¢lal - 23
by LMTD method 3lall s ja G e M)
24 - Heat exchanger’s effectiveness. @Al Jalall Allad 24

- NTU method

JEBY) Cilas g dae dgy Hha o
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Condensation and vaporization heat S Al g AL B ) jad) JLa)
transfer on (vertical tube, horizontal (bl e gana (88 gl ¢ g3 908 gl )
tube, tube bank)
25 | - Concepts of condensation il analia 25
26 | - Heat transfer due to condensation ikl 3,0 yald) Jua) - 26
27 | - Empirical equation for condensation il Ay jaill Y aleall - 27
Boiling heat transfer GLlall 5 ) ad) Jus|
28 - H.T. due to boiling curve Ollally 351 yal) Jasi) isia - 28
- Empirical equations for boiling Oldall A il Y alaal) -
Boiling heat transfer calculation Sldadly 3 jadl JUE Gl
(empirical equations) [CRREAEATEN))
29 - Calculation of heat transfer 3l JEsl Jabee cibias 29
coefficient
Mass transfer Aty Juass)
30 - General concepts dale amlaa 30
- Mass transfer modes A<y Jlan) 3k -
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Subject Number: ME\123 123/8ah ;£ g sal) 3ay
Subject: Engineering and Numerical Lase g dpunia COLAT 1 gl gall
Analysis
Units: 5 5 s 5l
Weekly Hours: Theoretical: 2 2 1B dde ) cilelud)
Experimental: 1 1 : e
Tutorial : - Y W A
Week Contents il ghaal) £ sosy)
Laplace Transformations (L.T) oY @O gal
1 - Introduction Jadia - 1
- Definition of L.T ooy OO gt Cay g2t
Inverse Laplace Transformations dal) DY @l gali
(I.L.T.)
2 - Introduction Jadia _ 2
- Definition of L.L.T ooy OO gt e oSaa Ly yali -
Solution of differential equations using G sl aladdiuly dLaldl el Ja
L.T oSy
3 - Method of solution Jalldgy yla - 3
- Examples Ll -
Applications St
4 - Using L.T. for solving practical Jilisall Jad Y O sad aladsial - 4
problems dalaal)
Solution of 2" order D.E. using power A da Al ) Alaldnl) e aleal) Ja
series method ¢ o8 Aludiiia 48, jhay
5 - Introduction Jadia - 5
- Solution near the ordinary point and salal) ddadal) 5 dalyie V) ddail) 8 Jal)
singular point
Bessel's equation + Legendre's oadand Adatea + 52 Adataa
equation
6 - Introduction Jadia - 6
- Application of solution Jall cilanlas -
Solution of partial D.E A jad) Alaldnl eyaleal) Ja
7 - Definition [PETRVS AN 7
- Methods of solution of P.D.E. 49 el dlialadll aaled) Ja 3 )k -
Using of separation method il piial) Juab 48y yh aladinl
8 - Definition of separation method O puriall Jimd 44y yha (i yasi - 8
- Examples Ll -
Applications of heat transfer 31 ad) Jui) e iyl
9 - Solution of unsteady one dimensional A 5 e Bl el Jlan) Aabes da - 9
heat equation 3 il e Al
Matrices ld shaall
10 | - Introduction and definitions iy lad g dadia - 10
- Special matrices dald b giina _
-Properties of matrices, Adj A, A™! Cld ghiaall al &
11 - Rank of a matrix 48 giinal) 458 _ 11
- Vectors Cilgatia -
- Linear transformation b Jigad -
- Orthogonal transformation alaia Jygad
12 - Eigen values OSy) A 12
- Eigen vectors OSa) Cilgatia -
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Solution of non- linear equations dahaddl) caaal) Ja
13 - Introduction dadia - 13
- Application of non- linear equations Al B ddlaall e claplas -
Simple iteration method + + Jaseal) ) &al 43y ya
Bisection method Jaday) 48y )k
14 - Introduction dadia - 14
- Description of methods Gkl Caay -
- Examples il _
Newton —Raphson method Gl — gt ARy
15 - Derivation By - 15
- Applications Clanlad _
Square Roots il sl
Roots of an arbitrary order A, Y Ll day)
Reciprocal of any number 23e gl glia alay)
Solution of simultaneously linear dghadl) Aoy e alaal) Ja
equations
16 - Definition of equations Y alaall Cay g2 - 16
- Methods of solution Jall ok .
Direct methods 8 pilrall 3kl
17 - Matrix inversion o sSadl aladindy Jali - 17
- Gauss- Elimination s\ Cadall gy e aladialy Jal)
- Gauss -Jordan Elimination s S aladinly Jall -
Indirect methods B pdilaall & (3 k)

18 - Jacob's method G Sla dgy yha o 18
- Gauss- Seidle method Jaw — Sy )l
Applications LAY
19 - Examples Al _ 19
- problems Jiloe -

Curve fitting Gilyiatall gl
20 - linear Regression hall jlasay) 20
- Applications of linear regression oAl lasiy) clinla
- Transformation of nonlinear regression | (bl lasi¥) ) Ao jlassy) Jy g -

to linear regression
Numerical interpolation @) Jlasi)
21 - Introduction Gadia _ 21
- Linear interpolation bl JlSiay)
- Quadratic interpolation Al Jlasiny)
Finite differences method + Forward GUELEY) fma + Basaall cild g 4dl) 48, 4k
and Backward and center expressions a0 38 pall g Audlt) g dsalal)
22 | - Introduction to finite differences Baaaall 8 gl Ay yla ) Jaa - 22
method 45 sludiall lleall A3 gall et -
- Derivation of formulas with equal step
size
Newton and Lagrange forms T SY g diva
23 - Using this method for equal Gy Ul Jal Zapall Guda - 23
segment and unequal segments A gludiall e oA gludall culiliul)
Numerical differentiation @) Jualdsl)
24 - First derivative oY) Al 24
- Second derivative Al daiiad) -
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Numerical Integration @) Jalsil)
25 - trapezoidal rule o jaiall 4l Ay Hha - 25
- Simpson Rule (1/3) (1/3) Ossaan 43y ha -
- Simpson Rule(3/8) (3/8) s prans 38y 5k -
Two dimensions integration ) AU gasml) Jalsil)

26 - Applications aanl) JalSil) el - 26
- Examples Ll -
Solution of ordinary differential dgalie V) Alaldil) e aleal) Ja

equations O.D.E.
27 - Taylor series method DL Allisie 48 Hh - 27
- Simple Euler method Aasa) Lo eyl
28 - Modified Euler method Uanall gl 48y yla _ 28
- Runge-kutta method U S -l )y yha -
Finite differences method for solution | 4l cialaal) Jad Basaal) cid g jdl) 43, b
of differential equations
29 - Ordinary differential equations doaliie V) Aalalatl) calaal) - 29
30 - Partial differential equations A0 al) Alaalall ¥ aleall - 30

Elliptic equation
Parabolic equation
Hyperbolic equation

ailil) il Alslae
(Al daill Allae
20 311 kel Alslae
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Subject Number: ME\343
Subject: Mechanical Engineering

343/dan :f sagall 3o
T S ilal) Audigl) psancti 26 guda gall

Design I 5 ;claa gl
Units: 5 2 1ol de ) cilelud)
Weekly Hours: Theoretical: 2 1t
Experimental: 1 1 :A&dla
Tutorial : 1
Week Contents il ghaal) £ 5o
Simple stresses and material selection Crall L) i g ddad) clalga)
1 - Tensile stress, shear stress, Jreall algal ¢ aill slgal | aill slgal - 1
bearing stress
2 - Choosing suitable materials danliall aleal) LAl - 2
Welding alalll
3 - Design of welding Aalll (glalic aanai - 3
Combined stresses A8 pal) clalgal)
4 - Theories of failures LSl g b Jull by yhas - 4
Application of simple stresses asd) clagal) o el
5 - Application of simple stresses pdlall e ddasall lalea ) Gadai - 5
on rivets
Shafts aacy)
6 - Shaft subjected to bending s Al () 3 sanl) areat - 6
- Shaft subjected to torsion o) il gal (a jmall 3 ganll aranai -
7 - Shaft subjected to bending and AQla Agal (a prall 3 garll aaal - 7
torsion el gill
- Shaft subjected to bending and Lla Al G pmall 3 sanl) araat -
torsion with axial load L ymaddgelsilly
Forces on gears 9 Al e B Agall (5 g8l
8 - Forces on spur gear iaal) il e 3 figall (5 68l - 8
- Forces on helical gear Sl e il e 5 yigall (o5l -
- Forces on bevel gear sl G Al e s el (g 8l
Couplings il Al
9 - Type of couplings il o) gl - 9
- Design of flange coupling Al avanat
Keys o=l gl
10 - Types of keys BYOPENIFAp 10
- Design of keys ol Al asaat
Bearings BUERN]
11 - Types of bearings (Rolling and (A8Y 3V 5 da axiall) S N gl gl 11
Sliding)

12 - Types of Rolling bearings A jaidl Sl g il - 12
13 - Design of Rolling bearings and da aaidl BS aal - 13
Clutches ol gil)

14 - Types of clutches ol sl &) gl 14
15 - Design of flat clutch & sinal) (aidl) areai - 15
- Design of cone clutch s AL (adl) avaat
Springs waal i)

16 - Types of springs ol sl g5l 16
17 - Design of springs o i) avenai - 17
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Brakes sl
18 - Types of brakes )5S g gl 18
- Design of brakes 7 SN v
Dynamic loading design 8 ial) Jlaal) avauat
19 - Types of dynamic loading 3 _yrdiall Jlaal g ) il - 19
20 - Endurance limit (5, - . ) diagram (g, - o, ) o S e - 20
- Goodman line ( Goodman ) L -
- Soderberg line ( Soderberg ) -4 -
21 - Stress concentration factor Claleay) % e Jalaa - 21
Bolts BN
22 - Preload of bolts &l A Sy Azl 22
Power screw 5 yaall Jai ¢!

23 - Types of power screw 33l Jas ) ) 5l - 23
24 - Design of power screw 33l Js ) 5l apanal 24
Pressure vessel bial e gf
25 - Design of pressure vessel Liall e gl aranai 25
Belts 580
26 - Types of belts il sl o) il 26
27 - Design of belts AP POV 27
Gears s Al
28 - Design of spur gears Aagiceall G s il avanai 28
29 - Design of helical gears ALl 5 i) avanat 29
30 - Design of helical gears AL (5 i) avanal - 30
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Subject Number: ME\ 473
Subject : Internal Combustion Engine

473 | et ;£ g sall 34
A3 (3 a) Gilka :f gua gall

Parts Design
Units:S 5:&aa gl
Weekly Hours : Theoretical :2 2: o A gl clelud)
Experimental:1 1: e
Tutorial:- _s AddLL
Week Contents il giaal) £ saus)
Introduction (datie) Jire
1 - Introduction to internal combustion S B ia ) S jaa I Jaae 1
engine
Heat Engines Classification Ao lal) Gils aal) il
2 - Internal combustion engine e AR @)Y SIS e caial - 2
classifications on bases of : < sl
Design sl
Valve location Glalaall ad 50
Method of ignition Jlaiiy) gy Hha
I.C.E. Terminology A 3 AN @S aa clalhiag
3 - TDC & BDC Ceu&Ee0- 3
- Stroke & swept volume LY ana gL sdll -
- Compression ratio Lol dps -
Air Standard Cycles Al o) ggd) il g9
4 - General review ddle 3,k -

- Comparison between Otto, Diesel
and dual cycles

@m‘}dﬁd‘y}\ﬁ\)}dwhjm_

Ideal Engines A S jaal)
6 - Intake process Jsaall g yal - 6
- Exhaust process adlall o) pal -
Fuel 348 4l)
7 - Sources of fuel 28l jalas - 7
- Types 2l el s
- Properties 268 ol e -
Combustion Q@ saY
8 - Basic chemistry XUV I RV | 8
- Stoichiometry Jalal) A -
9 - Exhaust gas analysis adladl il e Jalas - 9
- Dissociation Q<) -
10 - Calorific value of fuel 298 A ) jall daadll - 10
- Internal energy, enthalpy of combustion S 5 @il A adalal) dsdal)
and enthalpy of formation OsSal)
11 - Combustion in gasoline engines Gl GS jaa A ) i) 11
- Octane number OUS Y o8 5 -
12 - Combustion in Diesel engines ol QS jaa A Gl Y - 12

- Cetane number

Ol a8 -
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Fuel-Air Cycles

£1sed - ag8sll il g

13 - Effect of working medium Jenll 30l i S 8 - 13

constituents doe gl 3 yall s 8l -
- Specific heat variation effect

14 | - Dissociation effect Ssal) Ll - 14
Actual Cycles d8Aa) ¢l gal)

15 - Effect of ignition Jlidyl i - 15
- Effect of inlet and exhaust valve paladl g Jsaall alana (333l A0 -
closing o) gedla g8 gl duusy il
- Effect of fuel-air ratio

Valve Timing alasal) o g3

16 - Valve timing plaall cud i - 16
Spark Timing Al Cud g

17 - Spark timing zall g o 17
- Firing order SLiay) (g i -

Engine Test & Performance &aall (asd g el

18 - Fuel measurement 2 g8 o) il (i 18
- Air consumption measurements o) sed) Siul Ll -

- Volumetric efficiency doanal) 3l -
Power Measurement 38l

19 - Methods of measuring of indicated Al 50l G835k - | 19
power

20 - Methods of measuring of brake donSalV 3 y0all Ll (3 yha - 20
power AR Y 3 a8l el (5 k-

- Methods of measuring of friction
power
Engine Heat Balance S aall 45 ) al) 453 gall

21 - Heat balance Ay yall Ay gall - 21
- Heat losses Qg adl Al -

22 | Fuel Metering 2589l aali | 22
- Petrol (gasoline) engines Ol Gl pma o

23 - Diesel engines. Sl S jaa - 23
Super Charging ¢ o) caldd)

24 - Types gl - 24
- Use NREGA '
Turbo-Charging sl caldd)

25 - Types gyl - 25
- Use aladiay)
Two-Stroke Engines o ) Al s jaal)

26 - Two-Stroke Engines cycles Ja gl A0l S jaal) <l ga - 26
Port Timing & Scavenging of Two- 4 S jaal) A asl) g claial) cilid g
stroke Engines b gd)

27 - Ports Ciladidl) _ 27
- Scavenging N
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Emissions & Air Pollution 8] 9gd) Cigli g clilaniy)
28 - Poisoning gases Al ) - 28
- Acidic gases dpadall @l el -
- Particulate matters daanl) o sall -
29 - Measurements bl - 29
30 - Control 3 skl _ 30
- International regulates daallad) ddasy) _




) el @8 / clanall g CyilSall Auntih andd
Department of Machines and Equipment Engineering\ Automotive Engineering

Third year stage Gl Chal) s ya
Ll el
laadlalf Claa gl) aae Studying Hours £ 5 5al) £ 30 5al) 3
notice Units dddlia s g i Subjects No.

Tutorial Expe}imental Theoretical

a2 5 Aty OINT

5 - 1 2 Engineering & Numerical 123 /<lea
Analysis
S
JEIPVY
> ! ! 2 Machine Theory 243/
[ SISl Al o
5 1 1 2 Mechanical Engineering 343 /laa
Design |
Sl 3 ial s,
- = JEIPVY
> ! 2 Internal Combustion Engines 413/
'SJ\); e
- JEIPVY
4 ! 2 Heat Transfer 43/
IT &) se clilSaa
JEIPVY
> ! ! 2 Fluid Mechanics II 673 /
§ - Slaa
> ! ! 2 Vehicles Theory 7731
sl el manill
- Slaa
3 ! ! Computer Added Design 823/
e lia Al
- - iy Slaa
4 2 Industrial Engineering 13/
41 5 7 17 g saxl)

41 =Total Units <Jaa gl 2 29= Total Hours <islul a3 9 = Total Subjects 2 sall 232
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Subject No.: ME\673
Subject: Fluid Mechanics 11

673 /dar 1§ guagall B
IT &l sal) diilon 1 gia gall

9 - Turbulent boundary layer
- Transition from laminar to
turbulent flow

Units:5 5: <laa gl
Weekly Hours: Theoretical:2 2: s ob 1A g cile L)
Tutorial:1 145804
Practical:1 1: e
Week Contents Gl giaal) & el
Navier-Stokes equations & gh — 8l eVl
1 - Introduction dadia - 1
- Derivation GlELay -
2 - Laminar flow between parallel Ol e Ofimadia (ALl gl ) - 2
plates eSSl -
- Couette flow
3 - Hydrodynamic lubrication Sl 5 el il - 3
4 - Sliding bearing YY) el - 4
- Collar bearing 3 shal 53 Jaaall -
5 - Laminar flow between coaxial O S e (il ghadl G ALl L el 5
rotating cylinders O )5
Boundary layer theory dadlial) d8udal) 4 a3
6 - Introduction dadia _ 6
- Displacement, Momentum, and Alall claw ¢ a3l clow ¢ A Y o -
Energy thicknesses.
7 - Momentum equation for the Aadliall Agulall ax 3l Aslas - 7
boundary layer.
8 - Laminar boundary layer 4lkall daaliall dapkall 8

Al Hhaal) dedlial dadl) - 9
oYl ) SLkl Gl el e J gl -

- Pump connection
(series / parallel)

10 - Effect of pressure gradient Ll jlassl il 10
- Separation and pressure drag Ll e Ll xSl 5 Juadty) -
11 - Separation of flow inside pipes o) sedl sl 5 ) 8 el Juadil - 11
and ducts
Pumps Gldlaal)

12 - General introduction dale dania - 12
- Classification Caiatl)
Centrifugal pump 45 38 jal) 33 jUal) Adiaall
13 - The moment of momentum a3l o e Aolas 13
equation de ) clilia _

- Velocity diagrams Glelesl) -

- Efficiencies

14 - Types of impellers leladl) o) 5 - 14
- Performance curves oY) lyiaia -

15 - Operating point Jleiiy) ddass 15

()5 Q) Aaadi by -

Multistage pumps
16 - General view
- Types of multistage pumps

Jal_sall Basaia cldiiaal)
dale 3 ki - 16
dal el Baxeie Claiadl g il -
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Pump selection Sldlaal) jLtal
17 - Pump selection charts Glacaall Ll dail ja - 17
- Performance charts el Ll A
Pumps AR
18 - Specific speed dae gl de yull - 18
- Dimensional analysis and Glaaall 4Ll il B g gamdl Julsill
similarity laws for pumps
Cavitation agsil)
19 - Cavitation in pumps Claiadl A CagSill 19
Fans @B
20 - General introduction dale dania - 20
- Classification i)
Types of fans z ol gl il
21 - Centrifugal fan 4558 yall 33 jUall ds g yall - 21
- Axial flow fan il da g yall -
Fan characteristics da g yall yailad
22 - Fan and system characteristics (A shiallHia 5 jall) pailas - 22
- Fan arrangements ())s55/ A5 zsloall sy -
(series / parallel)
Two-phase flow skl AU Gl
23 - Introduction dadia - 23
- Flow patterns Slaall bl -
Two-phase flow(gas + liquid) (Ji + 318) skl AU Al
24 - Homogeneous flow model oilaiall gl yadl 23 gai - 24
25 - Separated flow model Juadiall gl jall z3 gai - 25
26 - Applications Clilas 26
Potential flow theory (Ideal fluid) (el adlal) ) sagall ol 4 i
27 - Introduction dadia _ 27
- Continuity equation A pat) ddalaa -
- Vorticity equation il gall Aabaa -
Basic concepts in potential flow s34l Gl A Ll analia
28 - Stream function Gl Al - 28
- Potential function dgall dla -
- Circulation sl -
Basic flow patterns Al b ) Baladi
29 - Uniform flow abaiiall Gl yall - 29
- Source , Sink ol ¢ aidl -
- Doublet z 52l aldadll
30 | - Free vortex yalldalall o | 30
- Flow in the vicinity of a corner Al B ool -
- Flow in a bend i s e Aokl -
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Subject Number: ME\243
Subject: Theory of Machines

243/4ak ;£ g gall 3o,
Ol dg il o8 gada gall

with binary and ternary links.

- Relative velocity of slider crank
mechanism.

- Rubbing velocity of a pin joint

Units: 5 5 ;laa gl
Weekly Hours: Theoretical: 2 2 1ol e ) cleld)
Experimental: 1 1 : s
Tutorial : 1 1 :4Z8a
Week Contents il giaal) £ saad)
Mechanisms AR
1 - Machine ay) 1
- Theory of machines Y Ay ey -
- Structure JSedl -
- Links Loyl &a -
- Kinematics pair Otila 5 Juail 48 ja -
- Kinematics chain S jall Al
Velocity of Mechanisms L £ ) Jalada
2 - Velocity diagram. g onll ladada 2
- Relative velocity of two bodies OB (e G Al de yudl -
moving in straight line e Jady
- Relative velocity of point on link Al Ao ddail il de ) -
- Relative velocity of Four Bar dalisall O sl Al Aoyl -
mechanism with binary links
3 - Relative velocity of Four-Bar Bl g day )l 3 ALY - 3

(el Agia A0 Anhia)an
3l gl Jealin iAol

Acceleration in mechanisms

LY A Jaaail)

4 - Acceleration diagrams Jaaatl) cillaladg 4
5 - Tangential component ubadl Jaaadll 5
- Radial component SISl il -

6 - Coriolis component ol sy oS Jaaati - 6
Spur Gear piiaal) (w3l
7 - Pitch circle diameter 3shaall 3 il lad _ 7
- Condition for transmission of A0 g e dad Jail o 53U e 00 -

constant velocity ratio GY Y ey -
- Velocity of sliding oslaill Hlsa -
- Path of contact
8 - Arc of contact oladll e g - 8
- Interference Jatal -
- Rack and pinion Oe R s Adbies By ya
Gear Trains Ao 53l D deall
9 - Simple gear trains oyl colli) - 9
- Compound gear trains Baamall i abisal)
10 - Simple epicyclic gear trains oyl 48 < eladiall - 10
11 - Compound epicyclic gear trains A yall AuS) SI Mdisall - 11
12 - Torques on gear trains Jow il Sdidl e )y gall a g5 - 12
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Friction Belts () g8 ASiSiaY) ) gaad)
13 - Belt drive sl A el Jas - 13
- Types of belts (Usadl) da3a¥l o) 5if -
- Velocity ratio of belt Dl (el s
- Power transmitted aadal Qs -
14 - Ratio of driving tension for flat belt aall ) spall y3 63l G 14
- Ratio of driving tension for V- belt (V) J&& Aol gl A -
- Angle of contact oskatll Al 5 -
- The effect of centrifugal tension 30 3S yall 3 jUall 5 gall il
- The effect of initial tension A WA R L
Balancing of rotating masses 80 9al) Jisl) 4 3) ga
15 - Single mass rotating in same plane Al gl 83 sall JISI 45 ) 5e 15
- Several masses rotating in same 2y sue A JK Ao gane &) 0 -
plane
16 - Mathematical solution =kl dall - 16
- Graphical solution Glaladdll o ) 48y ylay Jall
17 - Masses rotating in different planes Aaliae il giune A3 ) gall JISI) A5 ) ga - 17
Balancing of reciprocating masses A3 0 Jish 45 ) 5a
18 - Reciprocating masses Aoyl i) 45 ) g 18
19 - (balancing in piston) (Bl 2 gae 5 uSall 55 1Y) 2 ac) - 19
Speed governors de pudl clalia
20 - Dead weight governors il Jasll cld clalaia - 20
(Portor and Proell) (Jisn plaiay 5 )5 plaia)

21 - Spring loaded governors ol dlaaal) cladaiall - 21
(Hartnell) (Sl alaic)
Gyroscope 98 g yaad)

22 - The gyroscope effect on: 18 il o sall g o sS g sl sl 22
- airplane 3 yildall -

23 - ship salll 23
- automobile Bkl -

- two wheel vehicle Uaall -
Flywheel FERN
24 - Turning moment diagram O sl ae adada - 24
25 - Energy stored in flywheel A1) 34 5 Al dsal) - 25
- Dimensions of flywheel rim 3813a0) Al -

Cams and Followers &l 9l g laaal)

26 - Straight flank Tailiee (il ga ) Cilas - 26
- Curved flank duiaie ol ga Y Glas -

27 - Circular 3l s 27
- Different followers el g ol 5ill £ 5l -

28 - Force of spring & Lo gy yall gl 5 8 il - 28
- Torque reaction aomdl s
Inertia Forces A pall) (5 68
29 - Instantaneous center method halll S jall 4 5k 29
30 - Force in crank and connecting rod BIY) 2 gae 5 (3 yall 3 5ee e (5 4l - 30
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Subject Number: ME\ 773
Subject : Vehicles Theory

773/ dak ;£ 9 gall 5o,
LS pa Ay ki 16 guda gall

Units:5 §:calaa gl
Weekly Hours : Theoretical :2 2: okl A ) Cle L)
Experimental:1 1: e

Tutorial:1 1: dddlia
Week Contents il ghaall £ gaus)
Vehicle theory &) L) Ay s
1 - Introduction adia - 1
Mechanics of rolling tire. Rolling tire on | Gk Ao JUa¥) z e jUaY) z e 401G
hard rod cla
2 - Mechanics of pneumatic tires on the e g siaall el Y & et AHilSha - 2

concrete & asphalt roads

k) 5 Ay S d)u\ e Ll 5ol

Causes of creation of rolling resist.

oAl daglia gt o

3 - Hystreressis phenomenon as a primary Ao gl ) eS8 gl 3 jala - 3
cause of rolling resistance. Laslad (5 AV S0 Gl & jaxil)
- The secondary causes. z ol
Factors affect on rolling resist. oAl daglia o 3 igall Jal gall
4 - Tire tread ey AdEs Gae - 4
- Type of road Gaohll ¢ i
Properties of pneumatic tires. Radii of L jad) ilall g il jUaY) Qal s3
tires
5 - Rubber properties of tire in three Slalad) &y HUaY) ddalas - 5
directions lalaay) -
- Advantages claldd) -
- Disadvantages >l s Sl HUEY) Caliai) -

- Dynamic and rolling radius

Forces & moments effect on moving of
vehicle. Essential equations

6 - Studying the force on moving vehicles
- Moments effect on moving vehicles

- Moving essential equations

W e £ L5 B jlaaal) Ao B ji5all a9 adl g (o 58
L ) adal) Aslae

W yiese ol 8 jlad) o 3 jigall (558l 6
LA‘);\AM;«US\BJM\GJ&:B)Z}A\?})’J\ -
Fanart ) il Asbaa -

Moving resistances & tractive effort

Gad) 3 g eall Cila glia

7 - Rolling resistances z o~ A gl - 7
- Gradient resistances Gloatl) 4k 5laa -
Aerodynamic resistances &) 94! A glia
8 - Inertia resistances S saaidliia slaa 8
Problems Jilsa
9 - Resistances effect on moving vehicles L 3 ladl e 3 5iall Cila glially Jilise - 9
problems A yuua
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Total resistances required tractive effort

da U é-\.“ 5.8 ALY juecall Cila glia

10 - Tractive Resistances calculations Sl yanall e sl Clies - 10
- Required assumptions da U bl YY)
- Tractive effort calculations Al J<T 4 U adall 3 8 Qs -
Relationship between vehicle and engine 3_aad) g & janall ¢y 48Nl
11 - External characteristics of ICE. a )l el pailad - 11
- Essential points of the external Ayl pailiad (5 8 dagall blal)
characteristics figure a1l
Relation between engine and B A ae & jaal) (31 g
transmission
12 - Ideal space of the tractive effort , power adall 3 8 (e JS o S Jlaal) Bl - 12
and engine speed Sl )52 de o g adall 5,08
Performance of mechanical gearbox @IS (g Al (3 galal s 1Y) yailad
13 - Essential mathematical equation to oaibad (LY b Al )l Aol - 13
constructed the performance curves bl 8 6 1aY)
14 | Construct the performance <l bed) A £ 1Y) ailad s L) 14
characteristics of vehicle
Specific tractive effort & specific moving Ao ol yaal) Cila glia g 4 ol adal) 5 g
15 | resistance Gl land) A de gl adall 3 @ Gl - 15
- Calculate the specific tractive effort Dall e sl e gl Gl -
- Calculate the moving resistance dae gill Cila glaall g o gill adall 3 g8 aladiul -
- Use it for comparison bl o &5 ) il 2 Y
Performance of characteristic of vehicle Jeail) 3 g cld & el ¢18Y) (aibad
with (TC) Ssila gY)
16 - Reduction ratios in mechanical gearbox (TC) ) Jsaal At Jll ¢ 520 - 16
- Reduction ratio in final drive. a5 ol Jgme (& padl (e A8 jall Juaml -
LS Sl il (3 gaba )
Calculation of reduction ratio w2l G Gl
17 - Reduction ratios in mechanical gearbox | SelSaall (ug Al (3 gdia (& (adail) cowi - 17
- Reduction ratio in final drive. Ju Slea (B (sl dans s -
A YAS jal)
Fuel consumption 398 o) Mgtinl
18 - Calculate the fuel consumption of a Bokandly 2 g8 1) Il e - 18
vehicle
19 - Problems Jilosa - 19
20 - Problems Jiliea - 20
Braking theory of vehicles ,types of <l Jladly gl Ay s
brakes =58l g1 55
21 - Types of braking used in vehicle Gl laalls daaiisal) il Sl ) 53l - 21
- Job of each kind ) S alasiiul (e i el -
Time behavior of braking, allowable sl Adla g sl dlaal e Jlaal)
braking distance 4 7 samsall
22 - Describe the time behavior of braking of ¢ shlill (e JS Sl Alaal e 3 lsdll - 22
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deceleration , velocity & distance
depending on time allowable braking
distance

Ailn s ool e olaie YU cdildl e )
L ¢ samsall el

Relative deceleration & braking forces

Sl (s By i) phalill)

23 - Simplified the braking equation =Sl Y alas Jageasi - 23
bl 8 ALl 5 LY (e palal) -

Directional stability of vehicle during 7Sl oL 3l ALY ) EiuY)
braking

24 - Factors effect on the directional stability S A8 pall ) paial e 3 5igall Jal sadl - 24
during braking S dlee
Ideal braking forces Al st (5 4B

25 - The max force transmission to the okl ) o (AN (5 pual) =S (5 68 JUEl - 25
vehicle axis Al Y aladl)

- Essential equations

Linear distribution of braking forces Sl s 8l hadd) &y gill

26 - Braking forces on vehicle axis Aladl 5 dpala¥) ) slaall o sl (5 48 - 26
Diagram of braking distribution S & g ahada

27 - Relation between braking forces & el shalill g Sl (6 8 A8 - 27
relative deceleration adl) shalal) g Adlaily) oy A8 -

- Relation between adhesion & relative

deceleration
Study the braking force distribution Lpallad) ppleall s S (5 98 2 45
according to international standards

28 - The braking forces distribution oalaall g oyl guall Cus =Sl (5 By 8 - 28
according to standards of this field dalladl
Braking of vehicle & carriage as a (Bushaiall g 3 4halall) juuall 4o gana gS
systems

29 | - Braking in details (hadl J8 e sanall S 4 ki - 29

30 - Problems Jilosa - 30
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Subject Number: ME\913 913/l £ gl sall 3a
Subject: Industrial Engineering Ao lia dutip 3¢ guda gall
Units: 4 4 ;< gl
Weekly Hours: Theoretical: 2 2 1B A gl cle L)
Experimental: - - s
Tutorial : - Y 2 k)
Week Contents <l giaal) g sa)
Preview dale 4z e
1 - Construction the frequency distribution SIUSE st Jeos eSS 1
- Representation the data in Histogram , bl 5 (5 ) SE 7 o (& lild) Jia -
Frequency polygon and ogive JoU 5 2elbiall peniall st 5 gl Sl
- Measures of location and measures of Gl Ganle 5438 yall de il (ulia
variation
Probability density function (p.d.f.) Adlaiay) 485l 4
2 - Probabilities of simple or two events Al 5 Aol Gl gl YLaia) - 2
- Probabilities for combinations of Sl ) g 25D (380 5l Y Lt
three or more events Gl s 5 Jaakall -
- Permutations and combinations (P.d.f) Adlaisy) 486<)) 4l -
- The probability density function( p.d.f.)
The distribution functions Cilay 5 931 J) 92
3 - The binomial and poisson distributions Ol 50 @5 5 paall S 555 3
4 - The gamma , chi-square and normal s slS me s WS a s 4
distributions (bl
Tests of statistical hypotheses Lilany) clpda & jlad)
5 - The nature of a statistical hypothesis, Wadll &) 53l 5 dibean ) cilpn jill dapila 5
two types of errors and tests about the bl gl Jas siall <l s
mean of a normal distribution
6 - Tests about the mean of a normal sl laad) Jans gl J g ol s - 6
population when 6? unknown pstae ye 07 aainall Gl Ledie anbal)
- Tests about the mean of abnormal aoAl oluall das gl Jea <l jlad)
population suhll e
- Tests about the difference of two Ol (e 9N J s il sl -
proportions ; and tests about the O s G (3 AN J s il jlis)
difference of two means
Correlation and regression Jady) gdals Y
7 - The sample correlation coefficients ; Ll )Y a5 Aall Jalis )Y Jalas - 7
computation of simple correlation L)
- Testing hypotheses about the esinall Ll ) Jalae Jsa 4 i jliia) -
population correlation coefficient
8 - Linear regression and testing Glalaa J g A B lid) 5 adll jlassy) - 8
hypotheses about the parameters Ll aall Hlassy)
in a simple linear regression
9 - Multiple linear regression 2aaiall adll plassyl 9
Analysis of variance (ANOVA) ANOVA &l Jolas
10 - One- way analysis of variance with Glie aaag sl g eladly Goliil) Jidasi - 10
different sample sizes daliag
11 - Two- way analysis of variance Cpaladly il Jalas 11
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Linear programming (L.P.)

4l daa

criterion to determine the period of
replacement the machines

- Cost of individual replacement for
items of machines

- Average cost group replacement per
period as a criterion to determine the
optimal replacement (individual or
grouped )

- Maintenance model

S Jladind 5 58
S a5l sl DY) 6
5 JS e laal) Jlaiuy) &S Jan gia -
ol gt ) i Jlasiay) paail JlasS
(ool
Ayl 3 el -

12 - Definition of the L.P. dplal) A yall g i - 12
- Forms of L.P. (general , canonical and (Aamlal) 5 40 5l ¢ Aalall ) Lgrpa -
standard ) Apladl) Aaapll okl )l 23 saill Aelya -
- Formulation of the mathematical
model of the L.P.
13 - Solving the mathematical model using el A8y Hla aladinly el HlI 23 gail) da - 13
a graphical and simplex methods Aasaall 44y Hhall
14 - Solving the mathematical model using | M @sbal aladiudy by )l 23 gail) Ja - 14
M-technique and two- phase method Ol yall 43y 5k
Transportation and Assignment models Caaiill g Jill) 7 il
15 - Finding the starting solution using CSOM A3yl alasinly Alaiy) dadl sl - 15
northwest corner method, Least cost 44y 5l 5 48K JBY1 A8y 5l ¢ o padl el
method , Vogell's approximation s 838 )l s VAM Jasd )i
method (VAM) and Russel's RAM
approximation method (RAM)
16 - Finding the optimal solution using Dlosall 48y yha alasialy JiaY) Jall alay - 16
stepping stone and multipliers methods Cilde Laall 43y yla 5l o yaiall
- Solving the assignment models in padaatll s 8 payaddll #3lei I -
maximized or minimized il
Network planning 4,4l cillabadlal)
17 - Graph the network and find the critical ol bl dlagl 5 Solll abadall o - 17
path (CP) ; and the program evaluation PERT gl ) daal ja 5 aasii bl 5 CP.
and review technique (PERT)

18 - Crashing the normal duration to Jib & 5 pdiall 2l dgmgall 3 yidl) Jmuat - 18
execute the project with least costs N
Sequencing models ) 7 i
19 - Processing n jobs through one machine Basl 5 ASla e algall e n Sl - 19
(shortest and largest processing time e aleadl e n O3} 5 (Lpt, Spt)

Spt and Lpt ); processing n jobs (tisle

through two machines
20 - Processing n jobs through m machines ; | ¢en 5 QIS e m e alead) o n Sl - 20
processing n jobs through two machines 4] glial) llsall Dy isle e algdll
with randomly technical routes
Replacement and maintenance models Llall g JIatuw) g ilai
21 - Using the average total cost as a 2ol HleaS 28K & gana Jan sl pladi) - 21
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Inventory models

CpAd z ik

- Combined series — parallel system and
high —level and low — level redundancy

@) — gl e jidall day HlI A plata -

22 - General inventory model el Al z 3 sai - 22
- Static economic order quality AN Apllall 40l aBY) dpeSl) 7 3lai -
(EOQ) models ; EOQ with price break ; D) il 55 s EOQ <EOQ
and multi - item EOQ with storage OOAN 40 ey ) ) 32223 EOQ s
limitation
23 - Probabilistic EOQ model SWisYEOQ 7 - 23
- Single - period models ; and multi Gl 8 Bae =3 gl g Ban] 95 )38 zalad -
period model
ISO By
24 - Total quality management (TQM) ; 9000 5 x¥) s TQM aLalid) 33 52l 3 )3 - 24
and ISO:9000
Quality control dse i) 5 lavdll
25 - Acceptance sampling ¢ Aglaall J o - 25
- Calculation the OC-curve for single Al 530 yaal) Aleall OC (Snie loes -
sampling schemes ; rectifying schemes; Aaliiall dlaall
double sampling schemes ; and
sequential sampling
26 - Process control and control charts ¢ X Lo gl Ll A ) ksl Jail ja 26
(X -chart , R-charts ,c-charts and G ¢ 6 kel GlasY) 5 R sl
P-charts) (P sl
27 | - Quality level 3352l (5 giase - 27
- Sampling plans gleall clalada -
( single , double and multiple ) (Baaxial) 5 ALl ¢ 33 jdall)
Reliability Al grall
28 - Reliability Al gaall - 28
- Failure functions Jhaxll JI 9o -
- Mean time to failure MTTF MTTF Jhall (e ) Jass gia -
- Variance o) _
- Hazard rate function 3 yhalaall s i
29 - Conditional reliability A gaall dpda 3l Ad0A)) 29
- Exponential and Weibull reliability ) G ) sill Arazalad) A gl Al -
functions dus s
30 - Reliability of system with serial and sl (e dda g yall dashaiall A 2 30
parallel configuration s sl
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Subject No.: ME\823 823 /dlar £ g gall a8
Subject: Computer Added Design Ll §rall araalll 1§ gia gall
Units:3 3: Claagl
Weekly Hours: Theoretical:1 1: B e s Sl lud)
Practical:1 1: e
Tutorial:- YRR
Week Contents <l giaal) £ saud)
Introduction to CAD and parametric <l el dadaiy CAD A Ji2a
modeling
1 - Basic Concepts GanlsY Lealudll - 1
- parts eyl -
- assemblies Glazaadll _
- drawings e gyl -
Sketching aladil) an )
2 - Sketch Tools Toolbar w5 Aails 2
- Edit Sketch PO VR
2D to 3D Conversion Aa) AN ) Mad) AL e Qo gas
3 - 2D to 3D Conversion Overview A1 3G ) 2l A (e Jy il - 3
- 2D to 3D Toolbar Gl gol g AadA
Reference Geometry digd) g yal)
4 - Reference Geometry Overview il aa el AadA 4
- planes Gl i)
- axes osladll
- coordinate systems il olas -
3D curves Al A5 cliadiall
5 - Projected Curve idadieal) sl - 5
- Composite Curve A yal) il -
- Helix and Spiral Osolall gl ) -
Features allaal)
6 - Base/Boss, and Cut bl 5 3ac ) - 6
7 - Extrude BLnY) _ 7
- Revolve el
- Sweep and Loft ld Lyl g oy ghatl) -
8 - Fillet/Round La o 538 g Balall LAY adad - 8
- Chamfer and Draft ol il aladi -
9 - An application Gaukal 9
10 - Pattern and Mirror 31 yall g Jaaill - 10
11 - Hole Wizard 5 aal) dlae - 11
- Shell 5 padl) -
- Rib alall -
- Dome i) _
12 - An application Caukat _ 12
Part properties s aY Lal ga
13 - Editing el 13
- moving copying, Gl gl il
- color sl -
Equations Y alaall
14 - Applying equations Yalaal) Bubat - 14
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Dependency Al
15 - Geometric Dependency Aonaigl) Al - s
Assemblies Ve
16 - Adding assembly components el o)yl ddlz) 16
17 - Assembly mating el & glaa - 17
18 - Working with sub-assemblies dae 8l Clageaill aa Jaadl - 18
- Smart Fasteners KA i) -
19 - An application Cauat _ 19
Drawings ila g )
20 - Creating a Drawing Gl gyl oL - 20
21 - 2D sketching in drawings e gall Jal sl A5 el - 21
22 - Creating standard views (named views A0 5 Blassall) Al daliall o L) 22
and standard 3 views) (slY)
23 - An application Caulat _ 23
Detailing Jamadil)
24 - Detailing tools Jaadill &) gaf = 24
Files ildtal)
25 - Importing and Exporting Files Glalal jpaaig ol ial - 25
Analysis Jalail)

26 - Basics and Cosmos Express Cosmos Express s <ibuluYl _ 26
27 - Stress analysis Aeay) Jalas - 27
Design project pranal £ g i
28 - Machine design project for each Glls JS1 ALl aranal & g piia - 28

student
29 29
30 30
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Subject Number: ME\543
Subject: Heat Transfer
Units: 5

Weekly Hours: Theoretical: 2

Experimental: 1

543/cla 18 gagall 3a
5,1 JUL) ;£ guda gall

5 ;&L\JAJS\

2: b 1A gual) e lud)

1t

Tutorial : 1 1 -dddlia
Week Contents iy ghaal) £ sau)
Introduction dadia
1 - General concepts and definitions gl s dale anlia - 1

- Heat conduction S il 3 ) yal) Jlawl -

- Convective heat transfer Saally ) jall Jlan)

- Thermal radiation g il 8 ) jal) Juam)
Conduction heat transfer (general (dald) Aslacall) Jna gilly 3 ) ad) JUis)
equation)

2 - General heat conduction equation Jra gill dalad) ddaledll - 2
- One-dimensional, steady state, a5 olaily 5 5 pfiad) Aall Jua gl -
conduction through plane wall S sia laa A
Conduction heat transfer (1-D, steady olaily g & jieual) Al Jaua gilly 3 ) ) JUisil
state) (g
3 - Composed wall S e laa - 3
- Cylinder, composed cylinder AS a9 B3 yia A glan) -

- Sphere, composed sphere AS a3 Ses S
Conduction heat transfer (1-D, steady | olailig 5 &ical) Adall )Jua gilly 5 ) ad) Ui
state, with heat generation) in 1 (AR Al g5 e 2l g
4 - Plane wall S s Jlaa 4
- Composed wall S e laa o
- Solid cylinder alia 45 gladl -

5 - Hollow cylinder 4 gaa 4 glandl - 5
- Sphere 5 S
- Critical thickness of insulation @Al Jolall 2 sl cland) -

Heat transfer through extended diic jal) ahue‘i\ B 81l Juai)

surfaces (fins)
6 - General equation for temperature 8ol ila 3 a6l dalad) Aabaall - 6
distribution. las Al sk ddie -
- Very long fin 3 yual ddic -
- Short fin
7 - End insulated fin Al g e ddie 5 7
- Effectiveness of the fin dgie 3l Allad -
- Applications for previous subjects ALl wpnal gall il -
2-D, Steady state heat conduction by A8 el Aall g gilly 3 ) jad) JUas)
) AU
8 - Analytical solution with different Aaall g lall calisd sl Jall - 8
boundary conditions
9 - Exact Solution with different Aaal) Ca g plall Cabisal Sl Jall 9
boundary conditions
10 - Numerical solution for two-D steady Jra 51l 3 ) all JEBY (gaaadl Jall - 10

state heat conduction equation (nodes)

(al)andl S Jas gl 5 _jiaaal) DAL
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2-D Unsteady state heat conduction

o B ial) & ANl Jaaa gilly 3 ) jad) JUas)
) (A Ja g

11 - Analytical solution for the unsteady (Al Al o)  Ldal Jad) 11
state heat conduction equation.
(lumped system)
12 - Numerical solution gl Ja) - 12
Convective heat transfer Jaalls 51 _jadl Juais)
13 - Fluid flow background &) sall Gl bl - 13
- Laminar and turbulent flow Cohadly ALl Ll -
- Boundary layer growth for 4 sisal) ) o daalidl) ddpdall g
external flow and internal flow S Lol
Forced convection G Al Jaad)

14 - Energy equation JaUal) Aalas - 14
- Thermal boundary layer and A0 w5t Al sl dealid) dadall -
temperature distribution and heat :J sl all Jaml 53 ) yall

transfer for: 6 sina e (358 ALkl L jall
Laminar flow over flat plate dalaall (5 laall Jaly Skl ol )

Laminar flow through closed
conduit
15 - Empirical equation for cross flow pluaa S adaliiall ()l yall A i) ¥ sladl) - 15
for cylinder, sphere and tube bank Ul shasl Ao gana g 4y 5 S5 Al sdansl)
- Empirical equation for turbulent flow b ol sall Ay el c¥alaall
Calculation of dimensionless numbers s edl) Jaall LSl Sy Glaa
16 - Analytical solution bl dall 16
Natural convection oad) Jaal)
17 - General concepts dale amlia 17

- Grashof number 8 gl S 2ae -

- Free convection for: com Al Jaall o
Vertical plate and tube 0L sae o sail 5 4y siee Aniin
Horizontal plate and tube Ot il 4 giose dngiia

Thermal radiation Al glady)
18 - Introduction to thermal radiation ool g iy ) Jaaa - 18
- The electromagnetic waves dunlalinag 9 5e<I il gall -
- The black body 35 anall
19 - The shape factor Jeal Jalae - 19
- Thermal radiation between: om oAl slaly) -
Two parallel plates (gray) ()l )l sie lindia
Two concentric cylinder Sl pante (il glad
20 - Thermal radiation between more Onanx (e S| G )l all ey 20
than two bodies. A Hall e glaal) 4S80S -
- Thermal resistance network
21 - Radiation shields dcladY) algall o 21
Heat exchanger ag ) al) eNalall
22 - General concepts Lo amlia - 22

- Types of heat exchangers L)l ¥l ¢ sl -

23 - Heat exchangers performance Jans siall 2y ylay 4y ) jadl caalad) ¢lal - 23
by LMTD method 3lall s ja G e M)
24 - Heat exchanger’s effectiveness. @Al Jalall Allad 24

- NTU method

JEBY) Cilas g dae dgy Hha o
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Condensation and vaporization heat S Al g AL B ) jad) JLa)
transfer on (vertical tube, horizontal (bl e gana (88 gl ¢ g3 908 gl )
tube, tube bank)
25 | - Concepts of condensation il analia 25
26 | - Heat transfer due to condensation ikl 3,0 yald) Jua) - 26
27 | - Empirical equation for condensation il Ay jaill Y aleall - 27
Boiling heat transfer GLlall 5 ) ad) Jus|
28 - H.T. due to boiling curve Ollally 351 yal) Jasi) isia - 28
- Empirical equations for boiling Oldall A il Y alaal) -
Boiling heat transfer calculation Sldadly 3 jadl JUE Gl
(empirical equations) [CRREAEATEN))
29 - Calculation of heat transfer 3l JEsl Jabee cibias 29
coefficient
Mass transfer Aty Juass)
30 - General concepts dale amlaa 30
- Mass transfer modes A<y Jlan) 3k -
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Subject Number: ME\123
Subject: Engineering and Numerical

123/dab ;¢ s34l 3,
daae g dguaia COGIAT 1p gua gall

Analysis
Units: 5 5 ;claa gl
Weekly Hours: Theoretical: 2 2 1ol e sl cleld)
Experimental: 1 1 : e
Tutorial : - - A8l

Week Contents il ghaal) £ gos)

Laplace Transformations (L.T) oY @O gal

1 - Introduction Jadia - 1
- Definition of L.T ooy OO gt Cay g2t -

Inverse Laplace Transformations dal) DY @l gali

(L.L.T.)

2 - Introduction Jadia - 2
- Definition of L.L.T oY OO et g Sra gyl -
Solution of differential equations using @B sl aladdiuly dLaldl el Ja
L.T oSy
3 - Method of solution Jalldgy yla - 3
- Examples il _
Applications St
4 - Using L.T. for solving practical Jilesall Jad Y O sad aladial 4
problems dalaal)
Solution of 2" order D.E. using power 40D da Al <)) Abalanl) ealaall Ja
series method ¢ o4 Alududia 48,

5 - Introduction Jadia _ 5
- Solution near the ordinary point and salal) ddadal) g daliie ) ddadil) o 8 Jal) -

singular point
Bessel's equation + Legendre's aiagt Aalea + s dalaa
equation
6 - Introduction Jadia - 6
- Application of solution dall cilipkas -
Solution of partial D.E A ) Alaldl el Ja
7 - Definition Ledy yasi - 7
- Methods of solution of P.D.E. A9 ) Alalatll caleal) Ja 35k -
Using of separation method il giial) Juad 48y yh aladi
8 - Definition of separation method G puiall Joad 48y yla Cay ot 8
- Examples Ll _
Applications of heat transfer 31 ad) Jui) e iyl
9 - Solution of unsteady one dimensional A 5 e Bl el Jlan) Aabes da - 9
heat equation 3 il e Al
Matrices ld shaall
10 - Introduction and definitions Cay jlad g dadia - 10
- Special matrices dald b giina -
-Properties of matrices, Adj A, A’! Cld ghiaall al & -
11 - Rank of a matrix 48 giiaal) 458 _ 11
- Vectors Cilgata -
- Linear transformation b Jasai o
- Orthogonal transformation Lalatia Jygadi -




Automotive Engineering \ Third year stage

iﬂm\u&d\u&ﬁ/tﬁb@d\&ﬁ

segment and unequal segments

2 gl e 5 A glutiall il

12 - Eigen values S - 12
- Eigen vectors OS) Cilgaia -
Solution of non- linear equations Aghail e aleall Ja
13 - Introduction Jadia - 13
- Application of non- linear equations A bl e ks -
Simple iteration method + + Jaseaal) ) il 48 4l
Bisection method B RAN P IR
14 - Introduction Jadia - 14
- Description of methods Gkl Cauay .

- Examples Ll _
Newton —Raphson method Gl — cpigai A8y yha
15 - Derivation By - 15
- Applications Clanlat
Square Roots il sl
Roots of an arbitrary order A, Y Ll ey
Reciprocal of any number 23e gl glia alay)

Solution of simultaneously linear Aghadll Aoy el Ja

equations
16 - Definition of equations Y alaall Cay y23 16
- Methods of solution Jall gk -
Direct methods 3 yilaall (3 k)
17 - Matrix inversion o sSadl aladindy Jali - 17
- Gauss- Elimination s\ Cadall gy e aladialy Jal) -
- Gauss -Jordan Elimination s a8 aladinly Jall -
Indirect methods B pdilaall & (3 k)

18 - Jacob's method G Sla 45yl - 18
- Gauss- Seidle method Juw — eglSdgy yha o
Applications Cildat
19 - Examples Ll - 19
- problems Jilaa -

Curve fitting Giliadial) g
20 - linear Regression el syl - 20
- Applications of linear regression bl Hlaaa) it -

- Transformation of nonlinear regression | (chall Jlasi¥) ) JaaSU jlassy) Jygas

to linear regression
Numerical interpolation @ aaad) Jlasin)
21 - Introduction Jadia _ 21
- Linear interpolation oAl Jusaay) -
- Quadratic interpolation il Jlasiuy) -
Finite differences method + Forward GUELEY) fma + Basaad) cild g dl) 48, 4k
and Backward and center expressions 438 sall g 1Y) 5 4ralal)
22 - Introduction to finite differences Baaaall i 5 8l A4yl ) Jaae - 22
method 40 sbediall Ll MU jaall Glais)
- Derivation of formulas with equal step
size
Newton and Lagrange forms T SY -Crig disa
23 - Using this method for equal Gl ULl Jal Zapall Gudai - 23
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Numerical differentiation gad) Jualdil)

24 - First derivative S Aaia) - 24
- Second derivative dldl) daiiad) -
Numerical Integration @) Jalsil)

25 - trapezoidal rule o jaiall 4l Ay Hha - 25
- Simpson Rule (1/3) (1/3) Qe 48y yha _

- Simpson Rule(3/8) (3/8) s prans 38y 5k -

Two dimensions integration ) A gaml) Jalsil)

26 - Applications anl) JalSil) el 26
- Examples Ll _
Solution of ordinary differential Agalie V) Aglaldll) e alaal) Ja

equations O.D.E.
27 - Taylor series method DLG Allidie gy Hha - 27
- Simple Euler method Aaseal) L6 38yl -
28 - Modified Euler method Uaxall sl 48y o - 28
- Runge-kutta method U S el )y yha o
Finite differences method for solution | 4l cialaall Jad Basaal) cild g jdl) 48, 4k
of differential equations
29 - Ordinary differential equations Joalgie W bl caledll - 29
30 - Partial differential equations A 5l lealall eaYaleal) - 30

Elliptic equation
Parabolic equation
Hyperbolic equation

il adail) Alslas
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