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Subject Number: ME\ 754
Subject : Gas Dynamics & Turbo-

754/ da ;g g gall 3a
Al ) 98 (HlSa 9 e elialipy 1 gada gal)

" e

- Equation of state

Machinery
Units:5 5:laa gl
Weekly Hours : Theoretical :2 2: ol A gl clelud)
Experimental:1 1: s
Tutorial:1 1: &8s
Week Contents il giaal) £ saus)
Introduction to compressible flow hra) gl ) Jaaa
1 - Classification of fluid flow & sall Gl caiat - 1
- Definition of compressible bty Jlal) Ca jai -
flow ad ) 5 ALY dais
- Conservation of mass and
momentum
Basic equations of compressible flow (hla) g all Al e alaal)
2 | - First and second laws of 31 all elualial G JY) ¢ sl - 2
Thermodynamic s Aoles -

Wave propagation in compressible

media

3 - Introduction

- Speed of sound, Mach number -

Pressure distribution in
compressible fluid

il by 8 A gall LI

dadia - 3
Flede «pallde ju o
(Bl aile dlarall 56 -

Isentropic flow of perfect gas

4 - Introduction

- Governing equations

- Stagnation condition, relations
for isentropic flow

- Working charts and tables

(Al Jall g 35 Gl
e | 4

LaSlall c¥aladll -

‘5—1))3-\‘);\\]‘ u\.:\‘)al\ cl@de ‘AJS‘)X\ -
C Glabad) 5 gl sasial

Choked isentropic flow

5 - Isentropic operation of nozzle

- Choked flow condition and
correlation

IR Gl @usi)
Cidia A s iy sl | 5
ALY Als -

Subsonic and supersonic isentropic
flow through a varying area channel
6 - Effect of area variation on flow
Properties
- Effect of upstream and
downstream pressures
7 - Performance of real nozzles
- Thrust of Rocket engine

A5 9 ) 093 (N il

Kaluall pila (s e b i geal
el palst e Al Jsis i | 6
Lo g ama Jniall s -

Aladl) adlial) 1ol - 7
s ball @l ada -

Stationary normal shock wave
8 - Introduction

ALY A3 gard) dsadiall da gal)
Jadia - 8
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- Description of wave dpadall da gall Coag -
development
Equations of normal shock wave 43 pand) Adpadial) An gal) C¥ M2
9 - Governing equations across dperiall da gall ASlal) CYaLl - 9
normal shock wave Gllabadall 5 Jglaadl aladin)
- Working charts and tables
Stationary normal shock wave in Gudia & ALY 43 gand) dpamiall da gal)
convergent-divergent nozzle o lia - o e
10 | - Effect of upstream and A sl @8 ga o Lna s lamadaral) L3210
downstream pressure on shock derall
wave location
Convergent-divergent supersonic el (§gh eliall q lEial) all)
diffuser
11 | - Non isentropic operation for Sra 3 U A oY b 11
supersonic diffuser Sl 38 U e it -
- Application of Supersonic ol & aall S eall (348 Jaaal -
diffuser
-Intake of supersonic gas turbine
Moving normal shock wave 4 jadial) 40 gaad) dnadial) da gal)
12 | - Stationary and moving A8 jaiall g Al caldlaay) - 12
coordinates 335 yal) 403 ganll dorall -
- Reflected normal shock
Steady two dimensional supersonic gall (358 M) AU i) ol
flow
13 | - Introduction dadia - 13
- Oblique shock waves i) derall il gall -
- Spike diffuser e gull g3 Al -
14 | - Prandtl-Meyer flow Dradil e e - 14
- Overexpansion and under Bac LilallAy jlaial) Gdlial) A daail) Akl -
expansion flow regimes in
converging-diverging nozzles
Flow in constant area duct with AIKiay) aa dabeall gl Gl )
friction
15 | - Introduction dadia _ 15
- Effect of friction on flow Sl Gal i e dlliay) il -
Properties FrER
- Fanno line
Working relations for Fanno flow S by daldl) cliMal)
16 - Governing equations for Sma¥! Gl all Aaslall ¥ alaall - 16
adiabatic flow
Performance of long ducts at variable hiall b piia cuad dic AL ghll o jlaal) £
pressure ratios
17 | - Choking due to friction SAEAY) G LAY - 17
- Performance of adiabatic duct Jaria (s die 350 JWESI () g0 (5 ma el
at various pressure ratios dalidg
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Isothermal flow in long ducts ygh 5 e B i) Ol
18 | - Introduction dadia - 18
- Governing equations ASlall Y alad) -
Flow in ducts with heating or cooling Ll o) il pa (g slaall A sl
19 | - Introduction dadia - 19
- Governing equations sl caleadl) -
Normal shock on Rayliegh and fanno Al g i A Lo 4y ganl) dadal)
line (T-S diagrams) (T-S chbia)
20 | - Choking due to heat Ol G LAY - 20
- Rrayliegh line alyyhs o
- Cooling and heating in GBsd s sall o9 Ol a5y 0 -
subsonic and supersonic flow & pall
Gas turbines A lad) cliy ) gl
21 - Introduction dadia _ 21
- Open cycle, closed cycle, < yilall ads ddlia 93 A gida B o0 -
aircraft propulsion
Shaft power cycle 3kl < g9
22 | - Ideal cycle AlE 3 all - 22
- Design point performance sl oY) Claa -
calculation
Centrifugal compressors Ay phadl) Jad ) gucal)
23 | - Principle of operation Jaadl e - | 23
- Work done and pressure rise Lacall gla 5 jaiall Jadll -
- The diffuser sul)
- Compressibility effects Akalaaiy) el il -
- Characteristics oaibadll
Axial flow compressors 4 saall ha ) gual)
24 | - Comparison with axial flow turbine sl G gl A5 Hlaa - 24
- Elementary theory Jaulu) Ay kil
- Degree of reaction Jadll 2 a0 -
- Simple design method danie aranali 44 yla -
25 | - Blade Design L aeai | 25
- Stage performance syl el -
- Overall performance aladl e 1oy
- Axial compressor characteristics $osaall lelaall ailiad -
Combustion systems G AaY) Cila gliia
26 | - Form of combustion system Gl AV da glaia J<G - 26
- Combustion chamber performance G iaY) Ad e el -
Axial flow turbines 4 gaal) iy 4
27 | - Elementary theory il o) 27
- Choice of blade profile Lyl s s -
- Stage performance syl el
- Overall turbine performance Oy sill aladl g1aY) -
Prediction of performance of simple by 55 e g aly )
gas turbine
28 | - Component characteristics LSyl aibas - 28
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- Off-Design operation of the OB el galal s e das -
single shaft turbine sl

29 | - Equilibrium running of gas Ol Juaiay) - 29
generator praaill z A A S 8 jae dee -

- Off- design operation of free
turbine engine

30 | - Off deign operation of jet areaill # A Gilsd jae dee - 30
engine Ol Jeisy) s da) 5) dgy yla -

- Method of displacing the
equilibrium running line




General Mechanical Engineering\ Fourth year stage

2l 1) ciaal) A o fplal) iluall £

Subject Number: ME\234

Subject: Automatic Control

Units: 5

Weekly Hours: Theoretical: 2
Experimental: 1

234/éab :¢ guagall a,

4o sh B sk 16 g gal)

5 ;&L\JAJS\

2 1k e gl clelul)
1: s

concepts of control

Tutorial : - - A8l
Week Contents il giaal) £ sau)
Introduction and definitions iy jlat g dadia
1 - Basic definitions about the 3kl o seia (e Al ol iy et - 1

Mechanical system and Transfer

Function

2 - Definition of transfer function

- Deriving the transfer function
for three basic parts of
mechanical system

Jagatl) Al g AuSail<aal) da glatalf

Jasadll Al oy yai - 2
Jauai )l ol 5y gaill Aly Galand) _
LSSl e glanall G

Series and parallel connections in
mechanical systems

3 - Transfer function for
mechanical system while

Bl e ghilall B g 315l g (sl B

sie LS et sl Al | 3

parallel and series

connected it at series and parallel i
- Examples
Torsional system o) i) da glaia
4 - Deriving the transfer function Jauai )l ol a0y gaill Aly alad) - 4
for three basic parts of torsional A0 il A glaiall G
System
Electrical system, series and parallel G5l g A gl oy ) g Axily gl da glaial)
connections
5 - Deriving the transfer function Jauai )l ol 5y gatll Aly aland) - 5
for three basic parts of Leday ) 2ie 40l 5eST) 4 glatall GO
electrical system connected in s sl Al e

Thermal and fluid systems

) gall da gliia g 4y ) jadl da glaial)

- Deriving the transfer function
of the system

6 - Deriving the transfer function 8l all e glatad s gaill) Alla lais) - 6
for thermal and fluid systems & sall 5
- Examples i -
Hydraulic system Al g gl da glaial)
7 - The basic concept of working Lo shiall Jareiil ) sgiall - 7
the hydraulic system 4S5 el

Ao shaiall Jy gl Al 3lanal

Hydraulic servomotor system
8 - Leverage system and deriving
the transfer function for three

cases of fixing
- Method of connection with
hydraulic system

Sauugd U )) sal) da glaia

sl Q3 B 5 il i 8
il SN YA

S5 uell A shaiall wa Leday 5 43y ha
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Pneumatic system A 9gd) da glaial)
9 - The basic concept of working 4 5 de shaiall Jonit) ulisY) a sgidall - 9
the pneumatic system da glatall gy gl ) 3lai) .
- Deriving the transfer function
of the system
Block diagram (i) Jaladall
10 - The principles of block S Jadadall galaa - 10
diagram Ll J)3aY dpulud) aul) sel @) -
- The basic nine rules for RN
reduction the block diagram
Block diagram reduction (S Jaladal) ) 334
11 - Method of reduction of block Jiay) @il claladall J) pa) 48 Hla 11
diagrams of multi-input and 2axiall 1 AN
output
Types of control and Laplace Y @l gali g 8 ) £ 53
transformations
12 - Types of control methods and Jona N JIsall A 5 3 jlasd) (5 )k - 12
basic functions of Laplace oY Bl gal
transformation
Test signals DREAY) @l L)
13 - The different types of test DAY Ly sl g1 59 - 13
signals
Response of first order system A9 Aa Al (pe A glatal) Alain)
14 - Method of computing the O e ghatall Alain) Clus 48y jla - 14
response of first order system S Al
- Examples AL
Response of second order system A Aa Al e da platal) Alaci
15 - Method of computing the O e ghatall lain) Ol 48y jla - 15
response of second order system Al dal)
- Examples i -
Response specifications i) clial g
16 - The specification of response A Hata) 2aal g Alatu) Gaibas - 16
which determine the stability of da glaial)
system
Steady state error 5 iieeal) Aat) Uad
17 - Computing the steady state iy 5 jEiiall Alad) Uad il - 17
error by using Toyler method and alie V) 4y Hhall g HLl sk
normal method and compare Lagin 45 laall
between them
Response improvement Aty Cppal
18 - The methods of response ety Gaead 3k - 18
improvement i -
- Examples
System stability daglatal) o) 550
19 - The concept of system stability (b ol g shaiall Ay ) il o seda - 19
and its effect on control process 3 ) dlee
Routh criterion &gy sma
20 - The Routh criterion for Ao shaiall 4y ) Haiu) Clual gl Jlaa - 20
computing the stability of system
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Applications of Routh criterion Cigly e iy
21 - Some applications about Routh Sl e Jsa lapail) any - 21
criterion AL
- Examples
Root-locus method Al wigll Jaall 48y 4k
22 - The root-locus method for il U i) Jadll 45 5l 22
computing system stability Ao shaiall 4y )yl
Rules of Root-locus method Al aigl) Jaall 48y 4l 3o g
23 - Basic rules of root-locus il Jaall 48, Hlal Apulul) ael gl 23
method Dl
- Examples i -
Polar-plot diagrams o9l anyl) cillalada
24 - The polar plot for computing Clual (5 saal) an ) ildalada - 24
system stability A ghaial) 4y ) il
Principles of polar-plot diagrams S 293all aml) cillabadia Cilpi
25 - The method of polar plot ol a5 gaall s Hll Jaladia 38y Hha - 25
diagram for computing the gain PUA N
- Examples
Logarithmic Scales and Bode Plots Cpaddl) cillabaiig g (oo & oll) (el
26 - Basic principles of logarithmic adie sl (eltall ApuluY) (gl 26
scale and Bode plots Cpeddl) cidaladia g
Construction of Bode Plots for 8 paiual) dda Y1 AaaiY (paadill cillaladia Uiy
Continuous-Time Systems
27 - The method of construction of Cpedll Gllalade oy 46y yla 27
Bode plots AL -
- Examples
Analysis of control system in state Aal) pliad 48, jhay 5 o) Aadai) Julas
space
28 - Principles and basic 45yl ) il jall 5 gl - 28
assumptions for state space Al liad
method
State space representation of transfer AU 3y o) Ad)al ANad) o liad 48y pks Jiflad
function of system
29 - The state space representation Al pliad Jiiad - 29
- Examples ALl -
Solving the time invariant state i) 8 gl ABad) Y e Ja
equations
30 - The solution method of time ) gl Al ¥ aladd Jall 48y s - 30
invariant state equations
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Subject Number: ME/134 134 / daa ;g gl gall Jay
Subject: Measurements Sluld 1f g gall
Units:2 ‘2;‘;'\.\; 5l
Weekly Hours : Theoretical :1 1: sk e g clelud)
Experimental:- -1 e
Tutorial:1 1: A8lia
Week Contents il giaall £ e
Introduction to measurement bl 4 s ) Jaaa
Theory
1 - generalized measuring system Aalad) uldl) 4 glata _ 1
- calibration 3 jlaall _
-Definition and classification of Gl yuriall Cavioal g Cay yal -
variables
Sensors and Transducers A3al) &Y saa g Clssalial)
2 - Basic definitions U I T P 2
- Types of transducers Akl WY saa gl gl -
- Main electrical principles used in (& Aaadinal) b Al 5eSl) egalall -
transducers A &Y gas
- Basic Wheatstone bridge Ll i gs i
Performance characteristics of oLl 3 gl £ pailad
Measuring instruments
3 - Types of inputs A g 5 3
- static performance characteristics D) ¢)aY) Jatlad -
Dimensional measurements (oA (bl ) May) (ulsd
(linear measurement )
4 - The material standards of length Ll Jshll s - 4
- linear measurement instruments o) lal) 8 e -
5 - Tools and methods used in angular &3OV ouladll (8 Ragiall (5 pdall g i o 5
measurements
Limits and Fits ilad) gil) g 3 gaal)
6 - systems of limits and fits Clad) gil) g 3 gand) dalai) - 6
Limit gauges dgaal) Guliall
7 - Types of limit gauges Laall Ganlaall g1 43 - 7
- Taylor’s theory of gauging oslall LA Hhay -
Measurement of surface finish ghaad) £lgd) (il
8 - comparative methods el Gk - 8
- Direct measurement methods 3 bl Guldll (3 ke -
Force and Torque measurements pJadl g 8 g8l ulsd
9 - Force measurement 38l Ll _ 9
- Torque measurement o) (ol -
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Strain measurement Jadiy) (uld
10 | - Electrical — Resistance strain gauges daglaal) panay dlalal) Jlass¥) unlia - 10
4l sl
Vibration measurement <) 30 3RY) Guld
11 - Accelerometers Coamil) uliia _ 11
- Piezoelectric materials dolariia 5 4eSI) 3l gall -
12 - Mounting accelerometers Jaanill enlia i - 12
- Directional sensitivity A Gl
Sound and Noise measurements sl gudal) g & guaal) (ulid
13 - Sound pressure level & geall Jaria (5 ghose - 13
- Sound power G gaall 338
- Sound power level & gall 508 (5 ghoa -
14 - Noise measurement instruments sl gl (il 3 el - 14
- Sound level meter G paall (5 sise Galia -
Application il pka
15 - Practical applications dlee Dl 15
Measurement of pressure budal) uld
16 - pressure standards Ll Jaecall yulea 16
- mechanical pressure transducers ISl s call cloeatia -

17 - Active electrical pressure transducer Aladl) Al Sl Jariall Slissatia - 17
- passive electrical pressure transducer Alad pall 300 5eSl) darall Cilisaia -
Measurement of Temperature Sall da s (uld
18 - Expansion thermometers 2aaill y laa - 18
- Change of state thermometers Al s laa -

19 - Resistance thermometers Laslaall y jlaa - 19
20 - Thermocouples A )l s gaall - 20
21 - Calibration of temperature Bl el Cliiatia 3 plaa - 21
Measurement of flow velocity Ol de pu (uld
22 - Simple pitot tube Lol gl gl - 22
- Pitot — static tube Sl | i sl
- Factors affecting the accuracy of total | S Jawall 30) 848y e 5 Jigall Jal g2l -

pressure reading
Measurement of Flowrale Gl Jara il
23 - Obstruction meters Al Y ulia - 23
24 - Rotameter sixalis ) - 24
- Positive displacement flow moters L sall dal V) Gl
- special methods for flow rate Gl Jane (bl Al (a3 )k
measurements
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Physical properties measurements 45k 5l el ) ki
25 - Thermal - conductivity measurement Al all dlia sall 8 25
26 - Viscosity measurement da gl Luld 26
- Humidity measurement gl )l Gl _
Air — pollution sampling and 8 5gd) Cugli Lulid
measurements
27 - Air pollution standards el sl Gl Hulaa 27
- Sampling techniques i) A
Analysis of experimental data Ay i) el ) 8l Jalas
28 - Accuracy FER (I 28
- Sources of errors eadVl jolias -
- Representation of data il Al Jifias -
29 - Data evaluation Cile)all Jalss 29
Application Cilidat
30 - Practical application ddee cilandad - 30
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Subject Number: ME/354
Subject: Power Plants

354/ dad ;£ g gall 3ay
348 cilasa 1€ . gall

Units:5 5:claa gl
Weekly Hours : Theoretical :2 2: ki e g clslud)
Experimental:1 1: e

Tutorial:1 1: A&dlia
Week Contents il giaal) & si¥)
Type of power plants + binary cycle AU @l galihad gi) cildasa €1 )

1 - Type of power plants and comparison ae g bl ey Claadl g1 5Y (a ye - 1
between them and explain binary cycle el 5 @ajlie sl
Cogeneration power plants 5l 55,0 adl g8 Cllaae
2 - Combined Heat and power plant(CHP) Leiislie 5 lge ) sl 5 Jandl fasal &=y 2
and its advantages and applications by e s dliadiall 43, Hlally
Gas power plants 4 ) cillaaal)

3 - The advantages of gas power plants and Lelee Tana s Loyl e - 3

the principle of its operation
Joule( Brayton) cycle and their Lgmad (G kg (Ol ) s Bl
modifications
4 - Brayton cycle and its modifications Gobs dsn 3 e 4 el Slasal) Jias - 4
regeneration ,inter cooler and reheatings et
Combined cycle (steam + gas) (O +UAq) A pal) gl
5 - Combined cycle with heat- recovery Lol a5 ail 5d 5 Lee | 53l 5 Lelae Tana - 5
boiler and their arrangements and
advantages
Steam boilers-types and their operation Ledes Taa 5 Lge ) il & LAl o) sal)
principle
6 - Type of steam generators and their A lEe 54l dal el g1 53 # 5 - 6
principle and comparison between fire and Lelae 1aa 5 Lee 5
tube boiler
Accessories of steam boilers Lalilal 5 4 il Ja) jall cliate
7 - Economizer DAsall - 7
- air pre heaters and super heater D) paens adiiall of gl (Aosa -
Combustion calculations and boiler Jalall lal g (@) el clbuwa
performance
8 - Fuels and combustion calculations and dalall elal s 3l ia¥ lbad = 54 - 8
the performance of boilers
Heat balance Ayl all 433 gall
9 - Heat balance and define the losses in the | o)y L0l dal jall & < jleall paas - 9
boilers Lgilss
Stacks (chimneys) (Al
10 - Driving pressure and the function of Ll jes lee i) 54 - 10

stack
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Boiler feed water treatment Ja sl 43 Blue dadlaa
11 - Define impurities and their sources and Aalidall Lgiadlae (3 5k 5 il plll &1 530 - 11
explain methods of treatment EXY
Steam nozzles types their design and off Ledas g g Lge ) 5l g Al () )
design condition Laraalll 4 g Lparaaill
12 - Type of steam nozzle —design and off Sle ol g alac oy (gAY G5l sala - 12
design cond for con. noz aaalll e g draraaill dd gl
13 - Design and off design cond. for con. Laraaill e 5 fpapanaill 485 )k - 13
divergent nozzle
Steam nozzle calculation and its efficiency Aglds g g Al (3 gl il
14 - The basic equations for steam nozzle and | s o & sll Sllual ulul) ¥alaall - 14
determine critical pr. and eff. eliS 5z yall Ll a3
Super saturation expansion G JA Gl JMA 03 glall e aaall B ALl
15 - Metastable expansion and its effect on 5 W i 5 () sall e daaill s el - 5 - 15
steam properties compared with OO siall 2aail) aa g Hlia 5 Lgd gan sl
equilibrium exp.
Steam condenser jet type 3Ll / (g Al igal)
16 - Introduction —direct-contact condenser ailiplat g dlac e - 16
open type heaters
Steam condenser surface type Abed) (5 Al Eial)
17 - Surface condensers-general. Closed type adliplat g dlac s - 17
heaters
Steame turbines impulse &reaction dadl) a9 adall 4 il il ) 6l
18 - Steam turbines and comparison between Oa )Y On LRl 5 G 5il) Jae e 18
impulse and reaction Learabiai s Lelae Tase Cun
Simple — impulse turbine Lol @l 4 A0 iy ) o3
19 - simple impulse turbine the disadvantages Gbs 4 sbua g Japall a8l () il = 5 19
and their solution Liallaa
Compounded impulse turbine 48 pal) adal) iy 8
20 - Pressure compounded and velocity el sl - 20
compounded / types
21 - Velocity compounded and pressure — lelee fase - 21
velocity compounded / principle of
operation
Velocity diagram for impulse adal) i 53 £ pad) illabadig
22 - Velocity diagram and axial and Al il s g paall Cildaladia o ) = 5 22
tangential forces
Blade & stage eff. And blade height O sl Ay ) £ L ) g Al yall g Ay 1) BpldS
)
23 - Blade efficiency and stage efficiency il g A jall g 4y Hl) 361 Clusal - 23
calculation and the effect of blade speed Ll plas )

ratio and the blade height
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Velocity diagram for reaction turbine

M\JJQUﬁJﬂ&M\QM

24 - Velocity diagram for reaction turbines Jdll 2 iy sl g pud) Glalada = 50 24
and their axial and tangential forces Al s
Blade and stage eff. And blade height ol 3 Ay ) gL ) g Al pall g Ay ) Belis
25 - The effect of blade speed ratio on blade | Jadll o) ) 5l Ly el g 3oLl Qludial - 25
eff. For reaction turbine
Losses in steam turbine and method of B ksl (§ ha g Ay L) il ) i) & jiludl)
control
26 - Turbine losses for impulse and reaction Al clin 5l (8 leall 58 - 26
and methods for load control Jlaa¥l e 3yl (3 5da g Lagin 45 )il
Economics of power plants 348 cillaas clyalaid)
27 - Introduction and definition such as dalise iy jlat 5 Lga gg8e g LLALAEN Jaaa - 27
capacity fact, load factor
Load curve and load duration curve A Jaad) dada g Jead) ada
28 - Load curve and load duration curve for Jaall e @l 5 Jasll Asia gl il 7 5 - 28
different consumers o
Load division and cost calculation A8l ludal g Jlaal) At
29 - Load division between different power O )5 Jlea¥) e 3 )haall 448 29
stations according to cost AalK Qs g cildasall
Storage plants A3l ¢y A5 cllasa
30 - Air storage plant and pump storage oAl Slasa ol 6l - 30
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Lol cle L)
cilaadlal) Cilaa gl 2 Studying Hours £ 52 54l g 32l jay
notice Units dddlia s g i Subjects No.
Tutorial | Experimental | Theoretical
| VA
- ’ EIPYY
2 ! ! Measurement 134/
s )Ja ) )J:a.\...u
- B ’ Glaa
> ! 2 Automatic Control 234/
38 Gllasa
Slaa
> ! ! 2 Power Plants 354/
T Sl g masd
- e ’ Slaa
6 2 2 Mechanical Engineering Design 11 454/
SilKha <l ) yia)
T Slaa
> ! ! 2 Mechanical Vibrations 354/
2panty wanSi
Slaa
> ! ! 2 Air-Conditioning & Refrigeration 634/
A )5 ey e clialina
Slaa
> ! ! 2 Gas Dynamics & Turbo -Machinery 7341
4 ] 2 1 g0 844 / dlas
Project
Anlall 3 ) jaal) gl
- Glaa
3 ! ! Computer Added Engineering 024/
40 5 10 15 g saaadl
40 =Total Units <aa gl) axe 30 =Total Hours <ilelud) 3 9 = Total Subjects 3 sall 23
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Subject Number: ME\924
Subject: Computer Added Engineering

924/dlar ;& guda gal) 3y
daalally 3 5 jaal) duadigl) 18 guda gall

problems modeling

Units: 3 3 sclaa gl
Weekly Hours: Theoretical: 1 1: g 4 sl clelad)
Experimental: 1 1:tes
Tutorial : - - sAub8lia
Week Contents il giaal) £ sau)
Introduction to CAE CAE S J3xa
1 - Characteristics of CAE and its CAE %l palsa - 1
importance
Introduction to Modeling dadall) ) Jase
2 - Dealing with real physical objects Al alua¥l ae Jaladll 2
- Treating them as CAE models CAE & 73S Lgilalaa -
Modeling of 3-Dimensional Problems A AENE Jilueal) Aadal
3 - Some examples of solid objects Jilsal Balia alsal e ARGV any - 3
of real problems RECIEN
- Loads & boundary conditions ddaaall o gyl 5 JleaYl -
4 - Utilization of symmetry to simplify Jiloal) dadad Jaseasil Haladl) Il - 4

Reduction to Plane Problems

4 glaea Jiba ) J) 5AY)

fluid- flow loads

5 - Importance & conditions of Jilse A O Ja gy 5 deal - 5
reduction to plane problems A sl
6 - Reduction to axi- symmetrical Jss b daline dibees ) J) a0 - 6
models sl
7 - Modeling 2-D plane stress, Jrdi¥) (g sinall alga ) Jilse Aadai - 7
plane strain, and fluid flow & sall Gl a5 ¢ sinsall
Bar, Beam, Problems Gliial) g olusill Jilse
8 - Analysis of bar, beam problems Siliall g sl Jilue Jalasi - 8
Plate Problems ldal) Jiluwa
9 - Condition of reduction to plate model claall Zilas ) JI 358y dag il - 9
- Load, Symmetry Shlle Jualy -
Meshing; 2-D At Gl | il
10 - Types of mesh i) g 5 - 10
- Methods of meshing Sl L) gk -
Meshing 3-D Al i | el
11 - Types of mesh i) g 5 - 11
- Methods of meshing Ol L) gk -
Meshing Bar, Beam, and Plate il g cilial) g (ki) @ilSud L)
12 - Types of mesh Al o) 5l - 12
- Methods of meshing Gl el 3k -
Load — Structural ALy -Jlaalyl
13 - Types & implementation of ALy Jualy) dasi g o) il 13
structural loads
Load — Thermal Ay ) _ad) Jlaal
14 -Types & implementation of Al Ja) Sy o) il 14
thermal loads
Load — Fluid il sal) Jlaay)
15 - Types & implementation of & sall Gl Jlaa¥) i g gl i 15
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Solution- Structural Agilaay) -Jal)
16 - Static structural problems Aaslu Al s - 16
Solution — Dynamic A ja Jal)
17 - Dynamic structural problems S Aali) Jlsa — 17
Solution — Thermal s -Jal)
18 - Heat transfer problems 3 ) Jas) Jila - 18
Solution- Fluid &) ga -Jad)
19 - Fluid flow problems &l sall Olsa il 19
Results et
20 - Types of results il g 5 - 20
- Visual contours & data results 4 i<l clill) 45 slall calaladall
21 - Results at internal sections Alalal) adalaall 8 i) - 21
- Animation A gan il -
Report Generation oAl e L&)

22 - Software- dependent generation of lalaie ) Allaall Jilaall 5 8l L&) - 22
eng. Reports of analyzed problems bl ¢ 55 e
Applications Cilidat
23 - Static 3D stress analysis problem Al ABNE aleay) Julas & s - 23
24 - Steady- state heat transfer problem DAY Al 88,0 e JlEm) 8 Sl - 24
25 - Laminar flow problem b e Gl (B Sl - 25
26 - Modal analysis problem Dhshl Jidad & Qi _ 26
Importing Geometry (eidigd) JS&) ) i
27 - Types & standards of solid geometry Lul@ll uxigh) il ¢ gl - 27
- Importing from CAD systems CAD dabail (e Wl il
Contact Problems otatl) Jilasa
28 - Introduction to contact problems ol Jibia () Jaae - 28
- Software- specific implementation bl g s e laldie ) ladadis
Plastic Deformation Gl o gy
29 - Non-linear material behavior and Jall g ol gall adll pe o il - 29

solution
Phase- change problems skl s il
30 - Analysis & implementation of skl et Jilies Mg Jalas 30
phase- change problems
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Subject Number: ME/554
Subject : Mechanical Vibration
Units:5

554/ dar ;g g 5all 3a
Silia &l 31 ) 18 guda gall
5:&laa gl

Weekly Hours : Theoretical :2 2: Bl Le sl cle L)
Experimental:1 1: u-\Af—
Tutorial:1 1: dddlia
Week Contents Gl giaal) £ el
Basic concepts of vibration <l 31 Ay 4 dale il
1 - Degree of freedom A8Uall 4y ) ds o - 1

- General concepts of the importanc of
the vibration and its application

- Definitions and calculation for the
degree of freedom for different system

a.u:\)d ;\.:\AAY Aalall ;Lgil_.\aj\ ua\)ai..u\ -
el el ) 31
AUl 4 ja da ) Cluda Clipdaig Ciy gt -

Introduction to oscillatory motion

2 -Simple harmonic motion

- Amplitude of vibration, velocity and
acceleration relation

- Presentation of the oscillatory motion
and the simple harmonic motion & its
conditions also presenting the relation
between displacement , velocity and
acceleration and the phase difference
between them

T 18l 3 fadie

Alapel) 48 ) 48 ) 2

Qs e ol 3 Y1 B

48 il AS el (a ye 5 4l AS jal) Jiiad -
Aal Y GBle (al jainl 5 Leda g i 5 ddasal
Lein shall (385 Jreaill 5 de yudl

Free vibration of an undamped single
degree of freedom

3 - Examples

- Formulation for the eq. of motion for
system with single degree of freedom
without damping and solving the eq. of
motion finding the natural frequency.
Different examples are presented

4l

Al _ 3

olal alail A jall Zpulul) Aoleall 3lins)
23 5l alag) g Aalrall a5 dad () 50y 4y yall
Lgie 48 it Alial e 5 gl bl

Simple energy method (Raleigh principle)
4 - Presenting the comparison between
the conservative and non- conservative
system and applyig the simple energy
method for different system to find
eq. of motion and natural frequency

(bl ) ABUal) 43,

AUl A5 gina il slaial 45 jlia al et - 4
AUl 48y yla 3aadat 5 A8l Ads sina ye
zIoAY Clahaiall e 2e e Aol
JsY1 radall 23 1) 5 48 jall Aslaa

Free vibration viscous damped single
degree of freedom system.

5 -Types of damping.

- Examples.

- Studying the free damped system
single degree of freedom , presenting
the types of damping in application and

4 all dy o galal alail sadall jadl i aY)

saaill g il 5

ELA

Ao shaidd aaddl) all i ) aUasdd ja -
el £ i Gial a5 4 yall a2 dgalal
GBS 5 bl & il shaiall L (et )
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formulation and solving the equation of
such system for different damping ratio

alisal jall el dalall ¥ aleal Ja g
adl)

Equivalent springs and dampers

(BSal) Liadl) g AiBlSal) AiMlall

6 - In series and parallel. sl 5 g sl Jay Hl AdaY el 6
- Example. Al -
- Studying the application and types of el 5 Al ABal) cliplai 5 -
equivalent sprirg and damping for Ul 5 il 5 5 sl ol ¢ S
parallel and seriese connection with o Ay ey 5 Al JS ddlariall Y aladll
their application (slenll &8I 1)
Logarithmic decrement S sl Bl
7 - Derivation olaidl - 7
- Example alial -
- Formulation of the original eq. of ke sl (peaBliall Al Adsladl) GBlass)
logarithmic decrement and studying the Oe s a5 g g sall 138 raal Al
importance of this subject, calculation Gl sall (e 220 2my 3 HLEY) 48 L8l (g1)
the time required for the decay of the g s sall Jsa lee ALl e
single for no . of cycles with different
applicable example
Forced vibration of single degree of dguall daja galaf Al (g pudl] 3) JiaY)
freedom
8 - Forced damped vibration Jadall (gl ) Y 8
- Formulation of the original eq . of Al (g el 31 a3 dualal) Alaladll (3landl -
motion for damped and undamped EHEOR P MPPR PRI ENGPPREN
forced vib for different excitation S gl Al jag a5 g ade 5 dedill D ga g
forces and studying the behaviors of 225 Al ae drally Aalall @l il
the amplitude with w/wn and O AW a5 (g il ) oaaidall
formulating the necessary eq . of Gl Lalall caValadll (3l
resonance
Forced vibration for constant force AL 5 g8l (g ) ) 3AY)
9 - Examples alial
- Studying the behavior of the system | & md 358 A jaall da shaiall A8 glos Al ja - 9
with constant excitation force Lela g el dualall Y aleal) (Glaidl 5 43l
formulating the study state and Jsa il e JEEY) 5 el Jall (g ¢ <l
transient solution and solving such & a5l
system with some example
Forced Vibration for sinusoidal force A 558 (g puadl] ) JiRY)
10 - Resonance condition Ol gyl 10
- Studying the behavior of the system 4l 58l A yrall da slaiall A8 gl Al 5o -
with sinusoidal force obtaining the lels 5 L dalal) caValaall (B0 5 dpua
necessary eq . for resonance with some ALY ga i Aalaa ) a0 5
examples
Rotating unbalance ANl Ol Y ase
11 - Example Al 11
- Explaining the unbalance forces with | ae 4aleall Leiliudaiy ) sall o) 3Y) ade = 35 -
their application and solving some & s sall J s ALl
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example

Support motion example

daclaly 3)151

12 - Examples on support motion and how Jus) 488 5 Al A8 jal) e Alia) el _ 12
this motion affect the motion of the i) aUaill ) AS jall oda
system

Vibration isolation LARIB Y

13 -Transmissibility adleny) - 13
-Discussion of transmissibility Alleny) Jaie A58 -
behavior AL -

- Example Gy i gl ) a1 e colipdail - 3
- Explaining the application of Vib . 858l (e 8 yladl 5 Lgaludal 248 5 A 0WiY)
Isolation and diffinition of alal) daladll BlELE § (oY) ) Alsio)
transmissibility and the behaviors of it A g ) ia ) A A gl A8 el
with w/ wn for different damping ratio 23l Al yaadl) e )Y ) Allay)
. Solving some examples on the Adliie aedt il (g puadll 23 il ) adal)
subject ALYl ae
Vibration measuring instrument < 31N (b 3 jgal

14 - Studying the eq. of motion if the olall 3 jea Y dlari) dalea 4 jo - 14
measuring device excited by abase O ekl Ol e g g Bac ) (e B liiunall
force and decide upon the amplitude , ALY pe Jpnnl ) Ao g dal )
Velocity , and acceleration that the
devise measure and some examples

Two degree of freedom 4 al) Ayl AU AUt

15 - Coordinate couplings ) & gl - 15
- Semi definite system A ymall 4nh da glaiall -

16 - Study and analyze the equation of da o Al HUai A8 jall ¥ alas Al 3 - 16
motion for 2- Degree system. JISE) 5 dapall iy il &) jasiuly 4y Al
Estimating the natural frequencies and | (S13aY) z 50 el 4l 50 pa ) a1 ) shaY)
their mode shapes, Also studying the ALY ae A8 jra 4l Sl glaiall
coordinal coupling and semi definite
system with some examples

Mode shapes 3 AN (G

17 - Study the mode shapes fore different e glaial AdliAal) 4y 51 358V ) gl Al 5o - 17
system of two Degree of freedom with ALY ae 400N Ax Hall e
examples

Lagrange equation &Sy Alalaa

18 - Examples ALl
- Study Lagrange ,eq. for damped & Aadaiy) s 3 =il SY Yalaw 4l ja - 18
undamped system free and forced Vib . 858l 3 ga g A8l Ada siaall yue 5 Aks i)
and applying it for several times Gl pall (o 232 Lgiandal 5 Lo g 5 ade 5 4y il
according to the coordinate under ALY e A8DUal) 4y ja A ol b g
consideration with examples

Dynamic absorber (undamped) Ladal) e <l 3 Y ala
19 - Study and formulate the eq. of Uabar Laldl) ol lanil g d) ja - 19

dynamic absorber and its caracterstic

ALY aa dadall yue &) Ay
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without damping in addition to some
examples

20 - Study and formulate the eq. of oabar Laldl) iV alaall Slansl g 4l ja - 20
dynamic absorber and its caracterstic ALY ae 2edall 5 <l ) iyl
with damping in addition to some
examples
Multiple degree of freedom A ad) A aama ol
21 - Studying and formulating the eq, of Gl shaial A8 jall ch¥alea (BLELE 4l o - 21
motion for multiple degree of freedom el 5 A0y g0 g Aadad 4y all Aa ja Baaria
and finding the natural freq and their D) gV g dsandall calaa yill g Y aleall Jgla
mode shapes ALY ae dadaiV) 03] 43 3) FiaY)
Influence coefficient matrix and Seluad) g Al cblalaa 8 giuan
stiffness matrix
22 - Studying and finding the eigen values D)sbY s dgmpdall cilan il alag) Al a - 22
and hence the natural frequencies and O A padl da )3 Baastie il shatal 4 ) JiaY)
the eigen vector ( mode shape ) for Y pe ld siiadll JUa
multiple degree of freedom system
with some examples
Eigen values and eigen vectors Gl JUSA g Agalal) claa i) idlalaa
23 - Example Al _ 23
- Studying and finding the eigen values Dbk g dpmdall cilaa il alao) 4l o -
and hence the natural frequencies and O Agoall Ay Baaatie il glaial 45 ) aY)
the eigen vector ( mode shape ) for ALY ae ld shadll A
multiple degree of freedom system
with some examples
Torsional vibration A 1)
24 -Single degree,Two degree and dxie | Al ol da - 24
Multiple degree O ea Ayl
- Studying the Tordsional Vib. for e Sl shaial A e 3G ) a1 Al ) - 25
25 Single, Two ,and multiple degree of A8l 4y ja Badae 5 A0l 5 5V da )
freedom system using holzer method 3 gan! 2818 da glaial) Aol g 3 o8 A4 Hlay
and finding the equivallent of stepped (e g z e
shaft and Gear shaft
Torsional vibration for stepped shaft Ao xia BaasY AN il ) A
26 -Torsional vibration for shaft with Gliiia (5 g5 da ghaial AN <l ) yial - 26

gears
- Studying the Tordsional Vib. for
Single,Two ,and multiple degree of
freedom system using holzer method
and finding the equiva of stepped shaft
and Gear shaft

e Gl ghaial I e 3l ) a1 Al j -
ALl 4 ja Boawia g 4l o I oY) As )

DA 9 A4y Hhay
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Vibration of continuous system B paienal) AaSY) 30 )

27 - Studying and formulating the eq. for e ghaiall ) yial ca¥alea BlELE 5 Al o -
continuous system for different end Adliae daa g dal 3 il 27
Boundary condition and constrains
with.

28 - examples Ay -

28
Rayleigh method for estimation the Jo¥) (adall 20 3 GileaiaY b)) 48y ke
fundamental natural frequency 29

29 - Studying Ruyliegh eq. to estimate the 2 Gl ) 48y Hla ket g Al o -
fundamental natural freq . of a system ALY pa (sl alall
with examples

Dunkerley method to find 1st natural JsY) (ormdall 2381 Sy A S50 A8y 4k

30 frequency
- Studying Ruyliegh eq. to estimate the 23l Qa5 Ad yha Gudaig Al o 30
fundamental natural freq . of a system ALY g ¥ oandall
with examples
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Subject Number: ME\454

Subject: Mechanical Engineering DesignlI
Units:6

Weekly Hours : Theoretical :2

454 / dar 3£ g gall 34

TT 4Silsial) dudigh) asaal g gall
6l ¢l

2: bl e sl el

Experimental:2 2: e
Tutorial:- - A8
Week Contents Sl giaal) £ sa)
Introduction to Engineering design araail) (3 ok dwdia b dasia
1 -Methods Aapla 1
- Nature of design il cilllad -

- design activities and system design flow

e shiall apaal aws) il i -

chart
Clarifying Objectives B Y g g
2 - Clarifying from goal recognition to end | s il alesdalall i oz 58 - 2
of market research & application analysis Gyl Jilad g (3 gudl
Initial Specifications Ay i) gall
3 - Establishing function and performance Glal gall daliaall el jadl)l e o il 3

Specification method

araaill die e ) ki ads) caal o 46V

Generating Alternatives

DB 0y 65 g aUALY)  ggda

4 - Using many strategies i.e. Jon IS8V alayY diling (3 yha aladiud 4
brainstorming, empathy, fantasyi,... Adae 3 el aranail)
5 - Visualization, Models, Morphological skl e Jualh e JSd Ak ¢ 3kl o8 (e - 5
charts, black books concepts,... W e 5 3 sl 3 sainall o sedac zilaill aladiul
LGUR e
Evaluating alternatives Lganll any LSBY) Ldl
6 - Decision making techniques 588 Jumdl LAY Adliaall 3kl aladind 6

Production of system scheme
7 - Clarifying the schemes and production
of system specification

() asanalil) ¢y oS3
Sl A il ) e Jemnl S - | 7
el Lgtial o 5 e i)

Reliability and feasibility study

@Qﬂﬁw&ﬂ“}“\bbﬁb@ﬂj\

8 - Methods to improve reliability and S 5 48 i gl Cpanc Al 5kl - 8
checking the over all design Caiala 38 bl sall () (1
Optimum Design ; JiaY) azanail]

9 - Method of optimum design (ex. for O AN (i Jbie e JieY) apanaill (§ 5k - 9

basic design problem)

JiaY) aanaill 5 galitl) sl

Design equations

10 - Guidance for problem formulations

?waﬂ\ =N Alaa
et s 10

¥ alaall (3 65 5 Caniuad 38 Hha ) ala V)

Procedural steps
11 - Basic procedural steps for method of
optimum design

psasail) 43y
&) I sl i) Al hadll 11
Jiy M‘
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Types of variables in I.F A Sl B il piiall £) 63)

12 - Clarifying the different types of G oSl gl paiall dalidal) tljﬁ\ g - 12
variables in initial formulations ¥ aleall 1Y)
General planning L.F to F.F (Al Jedl) ) e alaal) Jygal
13 - How you change the initial formulation | o MY LIS (e ¥ alaall Jyoad 48 - 13
to final formulations el Jel)
Applications and analysis Siliadat g cdlaldal
14 - Solving different types of problems Jlall (e Adlida g 93l Ja - 14
15 - Solving different types of problems Jlall (e Adlida g 93l Ja - 15
A programming suggestion for welding Aalll Ja 8 dpulal) aladiny 7 siba
16 - Giving input data making flow chart & Al slae] g lasil Jadadie - 8 16
by programming find output data BTN PRGN ENSEON JRENPUR U EN [P SR Y
A programming suggestion for jointed Sl gl a8 Lalad) alad0uY ¢ jike

bolts
17 - Giving input data making flow chart & COA el aay (o) Lalada = 8 - 17
by programming find output data il ge Sla jaall 2a ) dpuidad) u‘“‘ﬁ
[
A programming suggestion for stress in gAY Ja A dadal) aladiuy ¢ yita
simple machine parts ddasul)
18 - Giving input data making flow chart & A slae] ey sl Jadadia - ) 18
by programming find output data [SNIENA I PRGHENGEON RRENPUEEWIEN S S Y
A programming suggestion for variable | 3 siall Jlaa¥) Ja 3 Luulal) aladind ¢ jika
load
19 - Giving input data making flow chart & Al slae] il Jadade - 8 19
by programming find output data Jlaal) e Sla Al aa o) dsalad) Ao 50
A programming suggestion for power Ao gy JAI Ja A Leadad) aladind 7 yia
transmission of shafting s
20 - Giving input data making flow chart & AR elae ) ey il Jalade - 8 - 20
by programming find output data Jlaal) e Sla Al aa o) dsalad) Ao 50
A programming suggestion for coupling Gl AN Ja b Ladad) aladind 7 yika
design
21 - Giving input data making flow chart & A slae) ey sl Jadadia ~ 8 21
by programming find output data [NIENA I PRGHENGEON JRENPUEEWIEN S S Y
A programming suggestion for spring o2l 5l Ja A dsulall aladiny ¢ sk
design )
22 - Giving input data making flow chart & ‘L’mf“j‘ "'u““‘\ .*"'3 @‘L:““f| 'u““ g - 22
by programming find output data il g Sila i) 2a ) Aslall Wjﬁ
&
A programming suggestion for spur gear gl Ja B dsudal) aladiuy 7 sika
23 design dagiiual) 23

- Giving input data making flow chart &
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by programming find output data

SIS e il Al 2a gl Zudall Aacd 535

A programming suggestion for Helical
gear design

gl Ja B daadad) aladiuy ¢ ke
A g3l

24 - Giving input data making flow chart & A lac) ay ool alada - 58) 24
by programming find output data el ae s jAd) a5l Anudal) ddaid 5
A programming suggestion for V-belt 1o Aajal) da 8 dplal) aladind ¢ sila
drive V Jsd
25 - Giving input data making flow chart & AR elae ) ey il Jalade - 8 - 25
by programming find output data JAaall ae s Haad) as 5l Adall Ao 5o
A programming suggestion for BETRTPRENE NN F IWININIECA g
lubrication & bearing design
26 - Giving input data making flow chart & AR elae ) ey (il Jalade - 81 26
by programming find output data Jial) ae dila Haall 2a ) dplal) Al 50
A programming suggestion for power 838 Ji qal ol Ja (b dpdlal) aladina 7 ika
screw
27 - Giving input data making flow chart & AR elae ) ey il Jalada - 8 27
by programming find output data Jal) ae il Haall aa gl Al Al 0
A thesaurus of mechanisms LI Al i) adiuy)
28 - Clarifying the different types of L Adidall g1 ) g gi 28
mechanisms i.e. fine adjustment,
- Clamping, locating, escapements, ool | adal) adagl)
29 indexing, oscillating, ratchets 29
- and latchets, reversing, reciprocating, s eyl 4 .
30 slider, orienting,... mefhanisltjns ¢ LA AL DS LS -

30
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Subject Number: ME/654 654/ dad 1§ g gall 3ay
Subject: Refrigeration & Air ad g LSS 1E gad gall
conditioning
Units:5 5:claa gl
Weekly Hours : Theoretical :2 2: Bl de sl cleld)
Experimental:1 1: s
Tutorial:1 1: dddlia
Week Contents Gl giaal) £ g
Introduction to air- conditioning & Qaaill g £ g¢d) LSl dplad) (g alsall Aadia
Refrigeration
1 - Aim of air-conditioning o) sedl CanSS (pa m yally (g gati 1
Thermodynamics properties of moist air slall Jaag &) g¢d) pal 53
2 - The air properties of the air to be Gsllaall elall jlan g o sell paibiads iy el 2
conditioned FRIEN
Psychometric Processes L3 paall Gl Y
3 - Define the psychometric charts s paall Glleal) Jaladay cay pai - 3
Sensible Cooling& Heating , 4 sk, A1 3) g quuda yill g Addal) g gyl cile) s
humidification &dehumidification
4 - Application of sensible cooling 45 gha 11 &) ) 5 Adlcal A guunal) 2283) ¢ 3yl - 4
&heating , humidification and
dehumidification
Practical air conditioning process / Waa / Aalead) cinsil) ¢l ga
summer
5 - Application of summer air conditioning | <lleall llais e ddnall 4 jall 550 clipdas - 5
process on charts
Practical air conditioning process / plid / dlaad) il &l ) g0
winter
6 - Application of winter air conditioning | bl labia e 4y il 258311 5 ) g2 il 6
process on charts
Thermal comfort &design conditions Lazanail) g Rl g 4 ) pad) Aa )l cilallatia
7 - Comfort conditions & inside ,outside Adalall areaill Cildial go g dal )l dag il s 7
design conditions daa Al
Cooling load calculation /wall &roofs gl 9 O padl / 4l Jea bl
8 - Heat gain from walls & roof asiudl 5 loaad) e Sl 3yl Jas daas - 8
Cooling load calculation /windows 3 5ill / 3 i) Jas cilibos
9 - Heat gain from windows 34 il ye niSall ay il Jes apass 9
Cooling load calculation /occupants, 3N g pal A / Al Jaa cilibea
lighting
10 - Heat gain from people & lighting 3 Y1 5 (alddV) (e cniSall 4 il Jas ot 10
Heating load calculation dadatl) Jaa bl
11 - The source of heat loss and heating load A1) Jas 58 ) sl (8 el jolias 3aati - 11
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Condensation on internal surface A mhad) te i)

12 - Calculation of and study of Aoy ARl a3 5l ja As ja z) Al - 12
condensation phenomena Inside surface sl 5 jallk
temperature & condensing

Application on cooling & heating load A8l g b il Jas o Gyl

13 - Application of cooling & heating load 2l g A3l Jlea) (gdad Jlae (8 AT - 13

examples
Air-conditioning systems/ all air &all S slay (S o) b / il cila gl
water systems

14 | - Types of all air & water systems S el 5 ol sgdl e shaia ) 53l iyl - 14

Air-conditioning systems/air — water Llida o) g8 _ela /8] ggd) S il gliia
systems

15 - Types of air-water system Adalidall elall 5 ¢ gl e shaie &1 53 Cay 2 - 15

Ducting Design : procedure & methods 815l sl aranal

16 - Methods of air duct design & o)l s el sedl (5 jlaa avanali (5 kay iy o - 16

Installation ¢ 56l 5 me S i
Equal pressure drop method § Sbudial) hiuzal) Jo g 48, )k

17 - Design of air duct using constant 44 pha aladiuly o) sell (5 4 shaie ppanal - 17

pressure drop methods § shsiall lazuzall Lo gun
Pressure distribution diagram &the use bl g5 58 i
of ductulator

18 - Calculation of static and dynamic Sliailall g Stid) Jarall b g Jame Class 18
pressure drop

Fan ; types & laws Lel g8 L) il g 90 sl

19 | - Fan types that used in A-C systems and il glaia 8 deadiuall & o) el &) 5l iy a3 19

ventilation and its law Lol 585 4 5l 5 Sl
Piping Design application ) araal

20 | - Kind of piping system , type of Leiliada g oy I (3 ka5 W) e shaia g 5l 20

connection & its fitting
Pumps ; Types & Selection Clddaall
21 - Calculation of pump properties & la)Lisl 485 laiad) dlial so Gl 35b - 21
selection
Refrigerant properties Tl &l ga o2l 53
22 - Types of refrigerant & it's properties Lelial ga 5 galiil) ail g ) il iy i - 22
Refrigeration machine & Carnot cycle g3 S B ) 99 g el ddslal)

23 - Parts of refrigeration machine & 350 Sliplat 5 il A3SLa o) aly iy g2 - 23
application of Carnot cycle SsilS
Refrigeration systems i) e glala
24 | - Define the refrigeration systems 4G 5 ) gall g malfil) A slaiay g ja - 24
Saturated vapour compression cycle 4o udY) Lhlalany) gl 6 g
25 | - Actual refrigeration cycle and examples Lgilada g A00ll alfil) 5 ) 500 g s 25
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Actual vapour compression cycle 48 8a) Akl galidl) 5 ) 9
26 | - Application of actual refrigeration cycle | adball (e LA 5 ddiall il 3 ) 50 Clapdasi - 26
Absorption refrigeration cycle daliaia) galidl) 3 93
27 - Define the principle of operation for il 3550 Jae lase g ol Jaly Gy et - 27
absorption cycle and its part inalaial!
Absorption system / mass and heat g ) _al) g ASY A5 3 ga / Asalaia¥) da glitall
balance
28 - Laws of absorption refrigeration system dualiaial) il da plaia oyl 8 - 28
Absorption system/ gas liquefaction ) Sapeat? 131 5 ) 9 dpnaliatial) geallii 3 50
simple linde system
29 - Define of Linda cycle as type of lail 3 ) g Alicia dpaliaia¥) il 3 ) g0 oy g2 - 29
absorption systems
Types of refrigeration equipments dandiecall 4yl Cilana farl
30 - Chiller,boilers, compressor, condenser, ), DSl Jae ) guall Ja) jall elall cilalia 30
coolig towers A il
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Subject Number: ME\364

Subject: Design of Air-Conditioning

system

Units: 6

Weekly Hours: Theoretical: 2
Experimental: 2

364/kas :§ gua gall 3a
i i gl aacdl 1§ 9u gl

6 ;&L\JAJS\
2: B de sl clelud)
2 e

ventilation and air-conditioning

Tutorial : - Y7 k)
Week Contents il giaal) £ 5o
Air-Conditioning system o) 5gd) CAuSS A glaia
1 - Introduction and principle of heating, o sell oS g 4y geil) Aadall {oalaa g dadia - 1

Advanced psychometric of A/C
processes

2 - Re-heater, the use of by — passed air
,face and by-pass dampers and double
duct system

hhia o daaiial) ¢) sl i cllas
cilylesl)

,4\‘5@1\ b Jalza e\i';:u.u\ ,:L\SAJ\ Bale ) - 2
‘;SUﬂ\ &) sl (5 ymay Dlaada

The choice of supply design
conditions

3 - Using the effective sensible factor
and the grand sensible factor, heating
gain arising from fan power

dpasaaill jgadll clia) ga JLHA)

rsmnall IS 5 gl Jalaa plaiind - 3
h}ﬂ\&@&\ﬁ)\)ﬂ\

Ducting Design
4 - Materials, ductwork shapes, duct
fittings and hangers and outlet

) 5¢d) e pranal
ol JISE) 5 Lt ey 31 83 5l 4

Constant pressure drop method

5 - Pressure drop in straight ducts and
fitting, design of low-velocity duct
systems, balance equal pressure loss

@ Smiiall Jaiall gy il 43y 4
el Clialall g (5 jaall A Lol da g 5
Akl gl de ) Cld e slaia

, alternation of noise in ducts

method
Static regain method A4Sl ddhaiall A8y )k
6 - High velocity duct design , principle | <l sabe allall A judl (5 e arenal - 6
and application of static regain L) Aghaiall 45y 5l
method
Room air distribution el A elsgd g
7 - Room air motion , basic flow patterns , O (ol A8 3l 3 el gl A4S ja - 7
, hoise criterion and outlet types and W Ll 5 = el g1 5 gelia guall (5 e
selection
Air Handling Units o) sgd) A glaa claa g
8 - Types , arrangement , control and DL 58 sl 488 5 L3l 53 Lee ) 53l - 8
selection of AHU o) gel) A glas Bas
Fans @B
9 - Fan terminology , fan types and range Ol 8 bl (5 e 5 = gl all g 530 9
of applications , fan laws and control 8 ksl 5 5l yall
Noise sl gucal)
10 - Noise sources in air conditioning ,—anSill dakai) & clia guall jalias - 10
systems , sound power level , sound Gliiaia 20 jill O gall Jaria Gl s
pressure level , frequency , NC curves ¢liza gzl
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Filtration Sladd yal)
11 - Airborne contaminants , basic ways g sil e sedl (Bl il Ol ja Caniial - 11
of dust particles collection , types of el 3ol laia, ilali )
filter media , resistance and efficiency
of filters
Evaporative Air Cooling 81 5¢ll (s pauill &y il
12 - Effectiveness of evaporative cooling , o) 5l 3 e (s pall il Ale ld 12
air evaporative cooler , air washer , Giladai g g gell cdlle (5 il
application
Piping system design Gl da gliia araal
13 - Open and closed — loop system , Dkl & ga 5l As gidall g Aslaall A glata - 13
direct and reversed return system , DAl i) aaa uSall
pipe sizing , lost head
Valves and Fitting Gillale g cilabaa
14 - Pipe connections , types of valves and | Clalall g Slebaall &) 5 | adi¥h dadl 5 - 14
fitting losses in valves and fitting Glaalall y dlelaall & Slaaldl
Types of Piping systems i) Gila gliia £ g
15 - One , two , three and four pipes shcale eyl g AEDEN AN aal 6l 15
systems , one and two coils with four bl ) aa )
pipe
Water Pumps slal)l Cldiiaa
16 - Centrifugal pumps , ,pump Al 5 dAaad) v Claiadll clical ga - 16
characteristics , pump head and hours S el 2l dlaiaddaiadll dilaall
power
Air conditioning systems &) ogd) A Cila glaia
17 - Introduction , principle and Sl g (galae | danda - 17
application
All Air system Design AU ¢ gl da glaia asaral
18 - Constant air volume , outdoor air o) sed) Ao 3l o) sl i aas - 18
control =S
Single Zone Systems aa ol jaall cila glaia
19 - Classic single zone systems , dalaic ) as) gl jaall A glata - 19
Reheated , face and by — pass control
Multiple zone systems Juald) Baaria cila glaia
20 - Terminal reheat , dual duct system , 820a%a A glata 5 7 53 all (5 yaall A shaia 20
multi-zone system BN
Variable Air Volume systems il ) sgdl aaa daglile
21 - Cooling or heating only system a8l ol &y yill A paia _ 21
- VAV with reheat systems (i sale) e paiall aaa Gl glaia -
- VAV dual — duct system i aaal AN o el (5 yae ia sliia -
All Water systems A0S plal) cila glaia
22 - Application , Unit ventilation , 4 sel) Bas 5 il - 22
convector
Fan — Coil Unit da g sall g calal) 3as g
23 - Application , Types , selection and pranaly LR el i) il 23
design
Air — Water System 81 9gd) - slal) da gliia
24 - Application , reasons of using this g sl 1 alasinl Gl p il 24
type
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Induction system Agial) da glaia
25 - Content , installation , flow diagram s ool bbia 5 uanll | Gl Sall - 25
and control 3 k)
Unitary system a4 il il glata
26 - DX — System , window type , split — | daskic 338Ul Ao 3 | Hdluall 2ol da slata 26
unit and package unit daanall Clas gl g dliadial)
Cooling and Freezing of food system A1) 3 gall Laatg 4y 40 da gliia
27 - General , food freezing , frozen food Aaad ) LA 5ol aead | dale 27
storage
Industrial building Design e liall 4 asaal
28 - Application and Requirements Gilallaia y il 28
Heat Recovery System A3Ual) 313yl da glaia
29 - System Description , heat recovery Bloadl ala il Claa s | A shaiall Caia g 29
units , thermal wheels
Hospital A/C System Clddiuall Causs da glata
30 - Air quality , pressure relationship i g 4y gl 5 Jniall 483e ol gl 5 5L 30
and ventilation operation room Gllaall 48 e
requirement
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Subject Number: ME\ 464

Subject : Equipment Technology II
Units:7

Weekly Hours : Theoretical :2

464/ dad :g s 9al) 31

IT Sl L ol 935 1€ il gl
7 &laa ¢l

2 ki e ) cile Ll

Experimental:2 2: s
Tutorial:- _e AbBlia
Week Contents Gl giaal) £ saus)
Introduction dadia
1 - Types of refrigeration and air i) dadail o) g3l - 1
2 conditioning systems 2
Type of Compressors b gl g1 gl
3 - General Caiaill g ole ~ 35 - 3
- Reciprocating compressors, parts, iila g 4lac 543l Jal g0yl 4
4 maintenance
5 - Rotary compressor, parts, maintenance. il 5 alae g 430 2l ) gall - 5
6 - Scroll compressor, parts, maintenance. a5 alae 543l Jal g5kl - 6
7 - Screw compressor, parts, maintenance. aiilia g alac 543 jal a0l - 7
8 - Vane compressor, parts, maintenance. illua g alac 5430 jal iyl 153 8
9 - Centrifugal compressor, parts, il g lae 5400 3ol (g S el ol - 9
maintenance.
Heat exchangers Ay ) all eyalall
10 - Condensers, types and maintenance Wilea g alee g e gl (KA - 10
11 - Evaporators, , types and maintenance ailia s alee 5 Lge )5l Al 11
Expansion devices aaall) Edla g
12 - Expansion devices, capillary tube, TEV, 4l yall g syl sl aaaill dla s - 12
AEV, orifice, PP
Air Handling units 8 5gd) ciladla
13 - general specifications, types, gl sy 13
components(mixing chamber, fan types, g1 a0 claal sall
filters types, cooling coil, heating coil,
humidifier ,attenuator)
Air washers &) o) e
14 - general specifications, installation g1 a0 claal sall - 14
Cooling tower 3l ) ol
15 - Types, parts, general specifications, JSLEAl 5 laal gall 5 ¢ 3241 gl oY 15
problems, installation, and water slall dallae g cuaill
treatment.
Boiler Jal_sadl
16 - Types, parts, maintenance, burner's Gkl s dlpall g o) 21501 Y - 16
type.
Control device 3kl &l gSa
17 - ( thermostat, pressure switches, oil okl 55 gl Cilas 5 - 17
18 pressure switches, pressure gauges, 18
solenoid valves, evaporator pressure




Air Conditioning and Refrigeration Engineering\Fourth year stage @&l ciuall A /el g Sl ¢ 43

regulation valves, shut-off valves, filter-
driers, Sight glass, suction accumulators,
relief valves, strainers, check valves)
Refrigerator & Freezer Saanall g AUl
19 - types, parts, maintenance Llaall g o) a5 1Y) 19
Packaged units daanall Cilaa gl
20 - types, parts, maintenance Llaall 5 ) 32 5 1Y) 20
chillers elall cilatia
21 - types, parts, maintenance Llaall g o) a5 1Y) 21
22 22
Cold rooms & ware house 33 yuall ¢ LAl g B jual) Ld 2l)
23 - (general specification) ile Jualds - 23
Central air conditioning ¢ ISl &l
24 | - Types, components, installation Llpall 5 caaill 5 o) Y15 o) 5V - 24
Ice manufacturing, L Jalea
25 - General specification, parts. o) 12y 5 lacal gall - 25
Car air conditioning B laead) Ay
26 - system, parts, maintenance Aluall g il Sl g 4 glaiall 26
Select of compressor helal) Ll
27 - according to software Silaaa ) aladindy 27
Select of capillary tubes Gl G gl il
28 - according to ASHRAE $ ) Gliial s aladiuly 28
Select of expansion valve aaalll dla g Ll
29 | -according to company manual <l Gl aladinly - 29
Select of cooling tower AYQTA(l B EEY
30 | -according to company manual <l Gl aladinly 30
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) chial) Ada, ya/dsanill g sl £ 3

Subject Number: ME\234 234/4ah £ g gall a0
Subject: Automatic Control 4o gh 3 o 1 gua gall
Units: 5 5 sfaagll
Weekly Hours: Theoretical: 2 2 1ol de ) cileld)
Experimental: 1 1: e
Tutorial : - - A8l
Week Contents il giaal) £ sau)
Introduction and definitions iy Jlal g Aadia
1 - Basic definitions about the 3kl o seia (e Al ol iy et - 1
concepts of control
Mechanical system and Transfer Jagaill Alha g Al iall da glatall
Function
2 - Definition of transfer function Jasadll Alla Cay s - 2
- Deriving the transfer function Jauai )l ol 5y gaill Aly Galand) _
for three basic parts of L) A platall SO
mechanical system
Series and parallel connections in Al il glatal) P sl Mgl by
mechanical systems
3 - Transfer function for die i) Ak ghaiall gy gail) dla - 3
mechanical system while Vsl s Mgl e o palic Loy
connected it at series and parallel i
- Examples
Torsional system o) i) da glaia
4 - Deriving the transfer function Jauai )l ol a0y gaill Aly alad) - 4
for three basic parts of torsional A1) g1V A glaiall LN
System
Electrical system, series and parallel G5l g A gl oy ) g Axily gl da glaial)
connections
5 - Deriving the transfer function Jauai )l ol 5y gatll Aly aland) - 5
for three basic parts of Leday ) 2ie 40l 5eST) 4 glatall GO
electrical system connected in s sl Al e
parallel and series
Thermal and fluid systems ) gall da gliia g 4y ) jadl da glaial)
6 - Deriving the transfer function 8l all e glatad s gaill) Alla lais) - 6
for thermal and fluid systems &) sall 5
- Examples i -
Hydraulic system Al g gl da glaial)
7 - The basic concept of working Lo shiall Jareiil ) sgiall - 7
the hydraulic system 4S5 el
- Deriving the transfer function Ao shaiall (Jy gaill Mo Slaidl .
of the system
Hydraulic servomotor system S ouued) ) sl daglaia
8 - Leverage system and deriving o gl Al (gl g cdUal) Gl 8
the transfer function for three Cantill EOEN Yl
cases of fixing S 5 el A shaiall pa Leday 5 A8y yla -
- Method of connection with
hydraulic system
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Pneumatic system A 9gd) da glaial)
9 - The basic concept of working 4 5 de shaiall Jonit) ulisY) a sgidall - 9
the pneumatic system da glatall gy gl ) 3lai) .
- Deriving the transfer function
of the system
Block diagram (i) Jaladall
10 - The principles of block S Jadadall galaa - 10
diagram Ll J)3aY dpulud) aul) sel @) -
- The basic nine rules for RN
reduction the block diagram
Block diagram reduction (S Jaladal) ) 334
11 - Method of reduction of block Jiay) @il claladall J) pa) 48 Hla 11
diagrams of multi-input and 2axiall 1 AN
output
Types of control and Laplace Y @l gali g 8 ) £ 53
transformations
12 - Types of control methods and Jona N JIsall A 5 3 jlasd) (5 )k - 12
basic functions of Laplace oY Bl gal
transformation
Test signals DREAY) @l L)
13 - The different types of test DAY Ly sl g1 59 - 13
signals
Response of first order system A9 Aa Al (pe A glatal) Alain)
14 - Method of computing the O e ghatall Alain) Clus 48y jla - 14
response of first order system S Al
- Examples AL
Response of second order system A Aa Al e da platal) Alaci
15 - Method of computing the O e ghatall lain) Ol 48y jla - 15
response of second order system Al dal)
- Examples i -
Response specifications i) clial g
16 - The specification of response A Hata) 2aal g Alatu) Gaibas - 16
which determine the stability of da glaial)
system
Steady state error 5 iieeal) Aat) Uad
17 - Computing the steady state iy 5 jEiiall Alad) Uad il - 17
error by using Toyler method and alie V) 4y Hhall g HLl sk
normal method and compare Lagin 45 laall
between them
Response improvement Aty Cppal
18 - The methods of response ety Gaead 3k - 18
improvement i -
- Examples
System stability daglatal) o) 550
19 - The concept of system stability (b ol g shaiall Ay ) il o seda - 19
and its effect on control process 3 ) dlee
Routh criterion &gy sma
20 - The Routh criterion for Ao shaiall 4y ) Haiu) Clual gl Jlaa - 20
computing the stability of system
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Applications of Routh criterion gl sbira il
21 - Some applications about Routh Sl e s Glipail) (yamy - 21
criterion AL
- Examples
Root-locus method Al wigll Jaall 48y 4k
22 - The root-locus method for il U i) Jadll 45 5l 22
computing system stability Ao shaiall 4y )yl
Rules of Root-locus method Al aigl) Jaall 48y 4l 3o g
23 - Basic rules of root-locus il Jaall 48, Hlal Apulul) ael gl 23
method oall
- Examples i -
Polar-plot diagrams o9l anyl) cillalada
24 - The polar plot for computing Clual (5 saal) an ) ildalada - 24
system stability A ghaial) 4y ) il
Principles of polar-plot diagrams S 293all aml) cillabadia Cilpi
25 - The method of polar plot ol a5 gaall s Hll Jaladia 38y Hha - 25
diagram for computing the gain i -
- Examples
Electric and electronic control devices | dwalddl 4 5SV) g Ayl ,0<l) 3 k) 5 g
of air-conditioning system il dalaily
26 - Explaining Electric and electronic A6 3 jlasd) 3 jeal aasi 26
control devices of air-conditioning Canil) Aadaily dalal) 5 SIVI
system
Fluid and flow devices of air- i) dadiily by sl g ) sal) 3 g
conditioning system
27 - Explaining Fluidic and flow devices Aalal) Gl all s @l sall 3 seal maasi - 27
of air-conditioning system Capall dadaily
Elementary and complete control AlalSiall g Al oW1 5 lased) cila glata
system
28 - Explaining the elementary and Al 5V 5 ylasll e plate A jo g 7 5o 28
complete control system aldlsid)
Central air-conditioning plant fudall Cila gliia A 38 pal) il dalai)
pumping and distributed systems sl
29 - Explaining the concepts Central plant | e slaie - 4 38 yall Canill dadail 4 s - 29
air-conditioning pumping and sl guall
distributed systems
Dynamic response of Central air- A58 sl cipsil) Al AuGualipal) dlaiu)
conditioning system
30 - Explaining the Dynamic response of | —auSill Ladaiy Aualipal) Alaiu¥) muca i - 30
Central air-conditioning system 48l
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Subject Number: ME/134 134 / daa ;& g2 9al) 34,
Subject: Measurements Sluld 1 g gall
Units:2 2:¢)a 5l
Weekly Hours : Theoretical :1 1: ol A gl cilelud)
Experimental:- -1 s
Tutorial:1 1: A&8lia
Week Contents il giaal) £ sa)
Introduction to measurement bl 4 s ) Jaaa
Theory
1 - generalized measuring system Aalad) uldl) da glata _ 1
- calibration 3 el -
-Definition and classification  of Gl yuriall Cavial g Cay yal -
variables
Sensors and Transducers A3al) &Y saa g Clsalial)
2 - Basic definitions Joulal Cay s - 2
- Types of transducers Al WY saa g gl -
- Main electrical principles used in | (8 &eidivuall Ll 4l <l saluall -
transducers Al &Y gas
- Basic Wheatstone bridge Ll i gs i
Performance characteristics of oLl 3 3¢l £ pailad
Measuring instruments
3 - Types of inputs il g5l - 3
- static performance characteristics D) ¢)aY) Jatlad -
Dimensional measurements (oA (bl ) Ma) (uld
(linear measurement )
4 - The material standards of length Ll Jshall julas 4
- linear measurement instruments o) l) 8 ea) -
Dimensional measurements (9139 (bl ) Ay uld
( angular measurement )
5 - Tools and methods used in angular | s} Osball (8 Aaiall 3kl g <l g2¥) - 5
measurements
Limits and Fits ilad) gil) g 3 gaal)
6 - systems of limits and fits Colad) gil) g 3 gaad) dadail 6
Limit gauges dgaal) GuulBall
7 - Types of limit gauges Loal) Gl g 30 - 7
- Taylor’s theory of gauging oslaall HLW Ayl
Measurement of surface finish gl £lgd) (i
8 - comparative methods ) 5yl - 8
- Direct measurement methods B _alaall (bl (3 ,da -
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Force and Torque measurements aiadl g 8 g8l Ll
9 - Force measurement 5 gal) pld 9
- Torque measurement aoall el
Strain measurement Jladiy) (ulsd
10 - Electrical — Resistance strain gauges Ao gliall e anay Aldlad) JladiW) punlia 10
il )
Vibration measurement <) 30 RY) (uld
11 - Accelerometers Ganadl) e 11
- Piezoelectric materials dlaria 5 5eSI Al gall -
12 - Mounting accelerometers Ganadl) panlie s _ 12
- Directional sensitivity AVl Gual)
Sound and Noise measurements sl guall g & guall (uld
13 - Sound pressure level Ggall biin s - | 13
- Sound power & guall 5,08 -
- Sound power level G paall 338 (5 g -
14 - Noise measurement instruments clia guall (i 5 jeal - 14
- Sound level meter & peall (5 e (ulia -
Application Ciliat
15 - Practical applications dlee Cilankay - 15
Measurement of pressure Jrual) uld
16 - pressure standards Lol baacall yulas - 16
- mechanical pressure transducers LSl Jazcall Clusuaia -
17 - Active electrical pressure transducer Alaal) 400 )eSY Jarall losatia - 17
- passive electrical pressure transducer Alad pall 480 HeSI Jasall Cilissatia -
Measurement of Temperature 5ol da o (il
18 - Expansion thermometers il e - 18
- Change of state thermometers Al i e -
19 - Resistance thermometers Aagidl p jlaa - 19
20 - Thermocouples A all cila oyl - 20
21 - Calibration of temperature Byl all Clisatie 3 plaa - 21
Measurement of flow velocity Ol ds (il
22 - Simple pitot tube Lol gin gl - oy
- Pitot — static tube Sl s el -
- Factors affecting the accuracy of total | A8V Jaaall 5e) 848 e 5 figall Jal gall -
pressure reading
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Measurement of Flowrale Gl Jara (il
23 - Obstruction meters ABle V) (b 23
24 - Rotameter Hwaliyy - 24
- Positive displacement flow moters L sall dal Y e
- special methods for flow rate Al Jazae (el dalss (8 (5 )k -
measurements
Physical properties measurements A5k 5l el ) Gl
25 - Thermal - conductivity measurement Al all dlia sall (uld - 25
26 - Viscosity measurement da g lll (ald - 26
- Humidity measurement Asha )l 8 -
Air — pollution sampling and £ 9gd) &gl Ll
measurements
27 - Air pollution standards o) sl Sl yulaa - 27
- Sampling techniques Clial) 48 _
Analysis of experimental data 4 i) e ) BN Jalas
28 - Accuracy a8l - 28
- Sources of errors elad¥) jolias -
- Representation of data Sl Al e -
29 - Data evaluation Gile) all Jalas - 29
Application Cilidas
30 - Practical application Alee cliplai 30
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Department of Machines and Equipment Engineering\Air Conditioning and Refrigeration Engineering

Fourth year stage &l Al U 44
ol Al ele by
Cadaadlal) Glaa gl aae Studying Hours &yAJAS\ &yAJAS\ Ay
notice Units dddlia s g i Subjects No.
Tutorial | Experimental | Theoretical
bl
- y Slaa
2 ! ! Measurement 134/
s }.L: 3 ).La.\.u
- § ’ EIPY
> ! 2 Automatic Control 234/
oS il ghaia ateral
- - B EIPY
6 2 2 Design of Air-Conditioning system 364/
IT laza L ol 1S5
- EIPY
! 3 2 Equipment Technology 11 464/
AS0lS e <l )l yia)
N EIPY
> ! ! 2 Mechanical Vibrations >64/
draad
il EIPY
> ! ! 2 Refrigeration 664/
Aal, e
5 i 1 2 Sm e 764/ds
Energy conservation
B3 ‘
4 - 2 1 g5 844/ Les
Project
Aonlall 3 ) jaal) Auigl)
- Slaa
3 ! ! Computer Added Engineering 924/
42 3 12 15 gyl
42 = Total Units <as gl 250 30 = Total Hours <lslul) s 9 = Total Subjects 3 sal) 222
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Subject Number: ME\ 564 564/ daa :¢ Jm gall Ja
Subject : Vibration <31 a0 f gua gal)
Units:5S 5icha 5l
Weekly Hours : Theoretical :2 2: gkl Lo ) clelud)
Experimental:1 1: e
Tutorial:1 1: Addlia

Week Contents Gl giaal) £ saus)

General concepts in vibration — degree A8l 4y A 3 il 31 Y (A dale (sala

of freedom

1 - Presentation of general concepts vib. Al 50 Asaa Y Aaladl ¢ salaal) () jaial _ 1
&its importunacy &application Aalaal) Lgitandat g <l 3) yiaY)

- Applications for finding the degree of AUl 4y ja A ) Cluda Gliplai
freedom
Introduction to oscillatory motion - 4388 i) AS Al _Andiill AS al) 8 dadia
Simple harmonic motion Jeanill) ds pudl dal Y1 cliMe _Adasd)

2 - Amplitude of vibration, velocity and Al A8 jall Jias - 2
acceleration relation - Presentation of the leda 5 i g Adapuall 468 gil) AS Al (o je -
oscillatory motion Jaenill g de il g dal Y1 Qe ) jatiul -

- simple harmonic motion & its leiw Hshll 35
conditions
- presenting the relation between
displacement , velocity and acceleration
and the phase different between them
Free vibration of an undamped single da L;Aui eUéﬂ dadall s jall 1Ay
degree of freedom iy al)

3 - Examples i _ 3
- Formulation for the eq. of motion for lal Al 48 all dpul) daledll glind)
system with single degree of freedom edS () g0 Ay all
without damping slac) 5 Ll caudall a5 5l alag) g Aalad) I -

- solving the eq. of motion finding the leic 48 jiia ALl
natural frequency. Different examples are
presented
Simple energy method (Raleigh (b1 ) AUl 43,
principle)
4 - Presenting the comparison between the Alhal) Ada gine e plaial 45 Hlia al yaial - 4
conservative and non- conservative dalall dds gine jue
system O 22 e ddasal A8l 45y yla gk
- Applying the simple energy method for 23 5l 5 A8 jall Aabeae 1 jA00Y il slaiall
different system to find eq. of motion JsY) azlaill
and natural frequency
Free vibration viscous damped single “Ag Al da o Lg:tai AU Aadall jal) 31 35AY)
degree of freedom system-Types of i) £ g
damping

5 - Examples. AL - 5

- Studying the free damped system single Ao shaidd aaddll jall 5l ey aUasdd ja -
degree of freedom , presenting the types el £ 3 Gial a5 4 yall a2 dgalal
of damping in application and Guhill 8 Gla plaiall Ll (i
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formulation Oad) anediilly AalAl) caabeall Ja g slaidl -
- solving the equation of such system for el i Calial
different damping ratio.
Equivalent springs and dampers- In Al Ghll) - Alal) asadil) g Adl<all 4 al)
series and parallel il s il a0
6 - Example i _ 6
- Studying the application and types of 2adil) g 28I ASall culdndat A 5o -
equivalent spring and damping for sl g s )l YT ¢ A
parallel and seriese connection with their Leday 5 s IS0 dalaiall caYalaall (lELE) -
application lan) a8l Sl ads dlid,
Logarithmic decrement- Derivation BULE) - a0 e ol a8l
7 - Example AL 7
- Formulation of the original eq. of - ke gl il Al Aaladl) el -
logarithmic decrement & s sall 138 dpanl 4
- studying the importance of this subject Ay 5 LAY A il (oAl (e 3 Cluial -
- calculation the time required for the g s sall Jsa dlae ALl e 5l o 220
decay of the single for no . of cycles with
different applicable example
Forced vibration of single degree of 4 all dy o gala allait g pudl] ) 35aY)
freedom
8 - Forced damped vibration dadall (5l 3l Y - 8
- Formulation of the original eq . of AUail (5 padll ) yiaSU Aalall Aaladl) land) -
motion for damped and undamped forced Adliaa 3l (5 a1y 4 pall A o]
vib for different excitation forces 23 g2 g ade g el 3 ga 0
- studying the behaviors of the amplitude e Al Aalal) @l paaiall A8 gl 3l )3 -
with w/wn @l ) adall a0 il A
- formulating the necessary eq . of Y alaall LS g 0y ) S a5 -
resonance Sy il
Forced vibration for constant force A 5 681 (5 pudl] ) Ay
9 - Examples i - 9
- Studying the behavior of the system sl A jrall A shaial A8 sl Al ja -
with constant excitation force formulating Sy dalall cValeal) laisl 5 a3
the study state SEBY) il Jall (e o Sl Jadlalagl
- Find transient solution and solving such g s sall J g ALl 2a
system with some example
Forced Vibration for sinusoidal force dun 3481 (g puadll ) Ay
10 - Resonance condition Ol dag o 10
- Studying the behavior of the system 4y 358l Aia yrall A ganall A8 olu Al o -
with sinusoidal force. lela 5 Lo dalad) C¥alall (Bld) 5 dua
- Obtaining the necessary eq . for ALY ae i Aalre ) Al
resonance with some examples
Rotating unbalance D9l O 3N axs
11 - Example Al - 11
- Explaining the unbalance forces with e Alaal) Lgilapdat g ) sall ) 3V axe = 5l -
their application and solving some & s gall J g ALkl
example
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Support motion sas Al 5 U
12 - Example i - 12
- Examples on support motion and how JUasl 4 g Apil) A jall e Al el -
this motion affect the motion of the i) aUaill ) AS jall oda
system
Vibration isolation-Transmissibility- i ATBla ANEY) ) Y J e
Discussion of transmissibility behavior PRI
13 - Example AL - 13
- Explaining the application of Vib. <) e J e clindadl &~ 55
Isolation Leabusia) 4088 5 ANEHY) Cay g -
- Definitions of transmissibility and the Bl g Gy ) ddsina) 6 gall e 3 ylawll -
behaviors of it with w/ wn for different Allen) 4K sl A58l S dalal) ddaleal)
damping ratio . Solving some examples & oaY) G Ay A g <l ) ey
on the subject @ _mll a3 5l ) adall 2y il Al sl
ALY o Adlida Jsend canil
Vibration measuring instrument < 31N (bl 3 el
14 - Studying the eq. of motion if the oslal) 3 3eat Alaia) Alales 4l 4o - 14
measuring device excited by abase force 3ac ) (e b jLitiall
- decide upon the amplitude , Velocity , s Ae yusdal ) e el Ol e st -
and acceleration that the devise measure ALY ae s
and some examples
Two degree of freedom- Coordinate A z 93 jall Ay jaldl Ao jal [ U
couplings
15 - Semi definite system A8 jpmal) 4l da glaiall _ 15
- Study and analyze the equation of bl -
motion for 2- Degree system. Estimating XENPRPP E JAUEN PSRN A R PO W T
the natural frequency and their mode JK) 5 dgmpdall laa il 2 )30l 4 sl
shape )yl sy
- Studying the coordinate coupling and 4l Gl ghaiall g SlasY) & o0 all A yo -
semi definite system with some ALY ae 48 j2a
examples
Two degree of freedom- Coordinate a7z 93 jall Ay jaldl A jal S U
couplings
16 - Semi definite system 4 prall 4l daghaiall - 16
- Study and analyze the equation of L -
motion for 2- Degree system . Estimating Aa o AU HUsil A jall ¥ alas Al )3 -
the natural frequency and their mode shap JA) 5 dgmpdall s il 2 )a0ub 4 sl
- Studying the coordinat coupling and 40 )l shY)
semi definite system with some Al Gl ghaiall g  SlasY) oz g0 hall Al ya -
examples ALY e 48 ae
Mode shapes < 30 AN (Bud
17 - Study the mode shapes fore different e slaial dalisall 45 5) yiaV) ) oWl 4l ya - 17
system of two Degree of freedom with A ae 400N Ax Hall e
examples
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sy Mfl.u
18 - Examples L) - 18
- Study Lagrange, eq. for damped & AWl Al 8 il SY YWalaa Al 2 -
undumped system free and forced Vib . 858l 3 ga 5o ABlhal) Al giadll e g Ads séadll
Lagrange equation Laasa 5 ade 54y puadll
Dynamic absorber (undamped) dadall il 31N (el
19 - Study and formulate the eq. of dynamic sale; Laldll SVl Blandl 4l o - 19
absorber and its caracterstic with and ALY e dedall 5 2adall e ) aY)
without damping in addition to some
examples
Damped vibration absorber Jadall 3131 pala
20 - Study and formulate the eq. of dynamic abay dalall i aleall (8lELE 5 4l o - 20
absorber and its caracterstic with and ALY ae dedall 5 el yue &l ) yiaY)
without damping in addition to some
examples
Multiple degree of freedom 4 al) da 3 axmia s
21 - Studying and formulating the eq, of o glaial A8 jall ci¥ales BELE 5 Ay - 21
motion for multiple degree of freedom Al ga4akhd 4y allda 332
- Finding the natural freq and their mode 40 V) ) sha¥l g dmlall cilas yillalay) -
shapes ALY aa dakai¥) od¢d
Influence coefficient matrix and stiffness Goudl) JISE] 5 Agadal) clan ) CSlalaa
matrix Eigen values and eigen vectors
22 - Example Al - 22
23 - Studying and finding the eigen values Dl skl dgmpdall calas il alagl A yo - 23
and hence the natural frequencies and the O Aall da )3 Banatie e shaial 4, 3) iaY)
eigen vector ( mode shape ) for multiple AR pe Cld gaiaall JOA
degree of freedom system with some
examples
Torsional vibration ) 1)
24 -Single degree,Two degree and Multiple BB PR HRV AT P L Y - BT 24
degree e Cila glaial gﬂ\ oe GSLU\ O A ja
- Studying the Torsional Vib. for Single , A8l 4, s Badate 5 400 5 5V Aa )
Two ,and multiple degree of freedom AlaS 23S il ghaiall alagl 5 ) 3 54 38, oy
system using holzer method and finding Glibsall 25 509z ydie ) gna
the equivallent of stepped shaft and Gear
shaft
25 25
26 26
Vibration of continuous system B_aiewall A2V 313
27 - Studying and formulating the eq. for Gl ghaiall ) jia) ¥ alaa (BUEEE) 5 Al )2 - 27
continuous system for different end Adlide 4p0a Cag kel b i)
Boundary condition and constrains with
28 - examples Al - 28
Rayleigh method for estimation the J¥) amalall 23 1) Gladia¥ b)) 48y b
fundamental natural frequency
29 - Studying Ruyliegh eq. to estimate the 2 Clusa L) 48yl Bl g A 3 - 29
fundamental natural freq . of a system ALY e ol anlal)
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with examples

Drunkenly method to find 1st natural S (adall 23 ) Sy A S50 A8y 4k
frequency
30 - Studying Ruyliegh eq. to estimate the 2 Cludia L A8y e Gt g Al o - 30
fundamental natural freq . of a system ALY pa ol panlall

with examples
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Subject Number: ME)\ 664
Subject : Rrefrigeration
Units:5

Weekly Hours : Theoretical :2

664/ ot 18 sagall 3,
Laadll 18 gua gall

5:&laa gl

2: bl e ) el

Experimental:1 1: e
Tutorial: 1 1: A&lia
Week Contents il ghaal) £ saud)

Review of basic principle Clauludd 42 e

1 - Definitions, Refrigeration Theory Baaill 4yl dale oy et 1
Refrigerants =l &l ga

2 - Classification, Characteristics, ) aUad eildial gall cadl gall Cavioar 2
Numbering system
Vapour comp. Cycles ) Jalisati 5 ga

3 - Basic cycle, Ideal cycle, Lhae Glidl 5 ) sall cdadY) 5 52l - 3
P-h diagram, COP 1Y) Jalaad Jarazall —  UGSY)
Specification of V.C.C Sl Jaliadi 5 93 (al 53

4 - Refrigerant effect, ref. Flow rate, Ll A (3330 Jane cgy il Ll - 4
compression ratio,
Actual V.C.C Lasal) Ja)) Bl 5 g0

5 - Pressure loss, non isentropic effect Ay i) ) el a Y darall ¢l Hlua - 5
Compressor Lelal)

6 - Types, Volumetric efficiency Lpanall 5 LSl g ) ) - 6
7 - Compression ratio, Power 83l ol A 7
Multi-Stage V.C.C Jal el Baseia Ll Jaliucadl 5 94
8 - Improving of COP 35 Gansi 8
- types g5
Cascade V.C.C ol gl O A il jAsall Badatia 3 gall
9 - Multi-evaporator, flash tank Aaliial) el bl 3550 - 9
Condenser AiCall
10 - Types, U-value 31l JEsl Jalas ) a0 | &) 53V - 10
11 - Design performance factors pranaill ¢ 3 yigall Jal gall 11
Evaporator Al
12 - Types, calculate U-value 31l JEsl Jalas ) a0 | &) 5V - 12
13 - Design performance factors praaill ¢ 3 yigall Jal gall 13
Expansion valve 214l alawa
14 - Operation, types £ 51 ¢ Janl 14
15 - Thermostatic E.V & capillary Tube A pall 4 5 gl yall aaadll alaa 15
selection By
Refrigeration pipe Os Al qulil
16 - Types, losses, fitting s il cdarall @l L g ) Y 16
17 - Design criteria, calculations Alliall caraatl) Gladas - 17
V.C.C. Mathematical analysis Laadl) 5y gal by ) Julal
18 - Performance of complete system ALKl 5y gall glal - 18
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- History, relation of absorption &V.C.R doalaia¥l 4yl 550
19 D) Jalacail 5 ) 50 ae 483N ¢dpay 33 19
20 - Temp. Pressure Concentration properties 3 oallda ja g haral ae sl al 54 20
‘ >S5
Absorption refrigeration cycle sla L gadld dpaliaiall 5 0
21 - Cycle Analyses 3y eall Jalas 21
Ammonia — water absorption cycle sla agill) dua dualaial) 5 )49
22 - LiBr-Water Absorption refrigeration Bsall Julas - 22
cycle
Air —refrigeration cycle f‘ 56 il B g0
23 - Theory, operation 1Y) ¢Janll 4y ylas 23
24 24
Steam jet refrigeration DRl Gl &y )

25 - Theory, operation Jaall & ka3 25
26 - Principle of operation, types )Y (Jaad) easa 26
Food freezing ‘ LAY & o g en
27 - Store temperature, Insulation , layout JWEY) el gl e 3al 3 ) ymda pa - 27
Cold store 84 {,\.d\ S EOA]

28 - Load calculation Jlaa¥l Gls - 28
Cold & freezing Lraail) g &y il
29 - store design Ooaall aranal - 29
Cryogenic Al 3 )

30 - General idea ddle 5,58 . 30




Air Conditioning and Refrigeration Engineering\Fourth year stage g/ ciuall Ala jo/aranill g Cinill £ b

Subject Number: ME\924
Subject: Computer Added Engineering

924/dlar 1£ gia gall a
Aoy 53 jacal) ustigll ;6 92 sl

problems modeling

Units: 3 3 :&laa gl
Weekly Hours: Theoretical: 1 1: B de gl clelud)
Experimental: 1 1: s
Tutorial : - _ sAubBlia
Week Contents il ghaal) £ sau)
Introduction to CAE CAE (! Jaxa
1 - Characteristics of CAE and its CAE iy gl 5 - 1
importance
Introduction to Modeling dadail) ) Jasa
2 - Dealing with real physical objects Aiial) plual) ae Jaladll - 2
- Treating them as CAE models CAE - g3 lgildas -
Modeling of 3-Dimensional Problems At AENE Jilueal) Aadal
3 - Some examples of solid objects Jilsal 3abia alusal o ATY) (any - 3
of real problems RECIEN
- Loads & boundary conditions el Ja gyl 5 Jleay) -
4 - Utilization of symmetry to simplify Jlsall i Tl bl Joacid - 4

Reduction to Plane Problems

4 gleea Jiba ) J) 58Y)

- Methods of meshing

5 - Importance & conditions of Jilse (A I Ja gy 5 daal - 5
reduction to plane problems A sl
6 - Reduction to axi- symmetrical Jss b daline dibies ) J) a0 - 6
models sl
7 - Modeling 2-D plane stress, Jadi¥) ¢(g ginsall lgay) Jlose Andai - 7
plane strain, and fluid flow & sall Gl a5 ¢ sinsall
Bar, Beam, Problems Gliial) g olugaill Jilse
8 - Analysis of bar, beam problems Giliall g lusadl) Jile Jlasi - 8
Plate Problems ldal) Jiluwa
9 - Condition of reduction to plate model claall Zilas ) JI 358y dag il - 9
- Load, Symmetry Shlle Jualy -
Meshing; 2-D At Gl | sl
10 - Types of mesh i) g 5l 10
- Methods of meshing il elas) § k-
Meshing 3-D Al i | i)

11 - Types of mesh Al o) il 11
- Methods of meshing Gl eLis) 3k -
Meshing Bar, Beam, and Plate giliuall 5 ciliad) o Gludall) cilsad o L)

12 - Types of mesh i) g i - 12

ISl o) 3k -

Load — Structural

Alaay) Juaaly)

fluid- flow loads

13 - Types & implementation of L) Jua) S o) il - 13
structural loads
Load — Thermal Ay ) _adl Jlaal¥
14 -Types & implementation of Al Ja) S o) il - 14
thermal loads
Load — Fluid il sal) Jlaa¥)
15 - Types & implementation of & sall Gl Jlaa¥) i g gl il - 15
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Solution- Structural Agilaay) _Jal)
16 - Static structural problems Aaslu Al s - 16
Solution — Dynamic i a Jall
17 - Dynamic structural problems A8 s AL) Bl - 17
Solution — Thermal s -Jadl
18 - Heat transfer problems 3 ad) Jlan) Jibse - 18
Solution- Fluid &) ga - Jadl
19 - Fluid flow problems sl Ol s Jilsa - 19
Results et
20 - Types of results il g 5l 20
- Visual contours & data results 4 i€l bl 5 45 glal) cllaladldll -
21 - Results at internal sections Adaal) adaliall 8 i) - 21
- Animation A gan il
Report Generation i A eld)

22 - Software- dependent generation of lalaie | Allaall Jilusall y jaill oLS) 22
eng. Reports of analyzed problems bl ¢ 55 e
Applications Cilidat
23 - Static 3D stress analysis problem AlasY) ABNE aleay) Julas & b 23
24 - Steady- state heat transfer problem DAY Al 83,0 ja JlEm) 8 Sl - 24
25 - Laminar flow problem b e s (B Jla - 25
26 - Modal analysis problem Dhshl Jidad & Jiliss - 26
Importing Geometry (eidigd) JS&) ) i
27 - Types & standards of solid geometry Lul@ll uxigh) il ¢ gl - 27
- Importing from CAD systems CAD dabail (e Wl i -
Contact Problems otatl) Jilasa
28 - Introduction to contact problems bl Jibisa () Jaae - 28
- Software- specific implementation el g s e laldie ) ladadss
Plastic Deformation Galll o gl
29 - Non-linear material behavior and Jall g ol gall il pe (o jpanl) - 29

solution
Phase- change problems bl i Jila
30 - Analysis & implementation of Dl o Jilise 288 g Jlas 30
phase- change problems
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Subject Number: ME\764 764/8ah £ g sal) s
Subject: Energy conservation Al 0 i 1 guda gal)
Units: 5 5 :claagll
Weekly Hours: Theoretical: 2 2 1B A gl cle L)
Experimental: 1 1:des
Tutorial : - - A8l
Week Contents iy giaal) g sa¥)
Definitions and Element of Energy Al 0 5 ualis g iy jlas
Conservation
1 - Definition of energy, exergy and 8aagiall 5 Badall 48U} 5 48Ul iy yai - 1
anergy to be employed to the elements 280 5 2 5allS 205 5 yealic o derdingl)
of energy conservation such as il Cilel ¥ Jaas JW) sl o 53U g M
material, fuel , labour and time to save Al
money and to make processes safe to
the environment
Monitoring and modeling energy flow ABUal) aladi) daliil dadaiy 480 e
systems
2 - Analyses energy flow systems for the laall 8 deadinl) d8Ual) dakail Jilas - 2
society ,such as factories companies, slall Claad Lgiaiay g ¢ ) Jall 5 S,
farms ...etc including building services deliall Clleall
and manufacturing processes
Energy conservation in building Caldll a3 Lo g i) & ABUal) 4l 5
corresponding to human comfort
3 - The concept of effective temperature LBl 35 Yigall 5l jall Cila j35 <4 - 3
for winter and summer for the comfort oy A aall dal )l (8halie die Cauall
zone as related to inside design A0 Ay jlamall Dl jdall g ¢ (ARl aranatl)
conditions, architecture elements , LeiDle 5 A puiSall Apuadill AUl 5 L) 8
standard for construction and passive el 5 olaill
solar gain with respect to orientation or
location of building
Environment control system i) 3 jlapal) e glaia
4 - Type of control systems their 2 i) 8 Wil 58 5 plasad) dalail o) g3 4
advantages in energy conservation ie. Allaall 5 oyl 5 dadaliall 3 jlarad) 4
zone control, seasonal control, Alaall 3l
operational control and starting control
Estimating annual thermal load g5l (5l adl Jaad) (raadl
5 - The use of degree day method (DD) poall — 3l jall il ja3 S8 aladtiu) - 5
variable base degree
6 - Day approach (VBDD) in applying il Gl @ld a gl — 3 5) ) sy 6
the energy conservation means Al (8 daadiall
Insulation types and properties Lal i g JJlsndl g1 i)
7 - Types foamed ,powdered, granular Claall (3 ganall ¢ 558 M1 g ) 5 7
and reflective, properties of insulate Jl el palsa ¢ cluslall
8 - Variation of properties with ol all Cla 53 aa pal A1 it - 8
temperature andl y (WK) plasinls I sall jlal
- Selection of insulates using (A\k) and z
critical thickness method Al J ) gl -
- Super insulation
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Acoustic insulation 4 gual) J3) gadl

9 - Noise transsimatance , noise level gl guall b gl ¢ slia gual) Jlan) - 9

noise control and design techniques pranatll DL § lia guall e 3 jlasd)
Pollution and filtration A8 g & glal)

10 - Global and local source of pollution 15 &l Aglaall g dpallall jaliaall 10
filtration modeling , type of filters and A ) Cilaxall § sl
equipments

Minimizing heat and infiltration JAIASY ¢ 5 ) ad) Jlaiilc giludd) Jalas
losses

11 - The use of insulation , double ¢ Jallaill o 93 3l a1 e J ) sl aladiind — 11

glassing , shading , tight and weather Sllll Gl LSS

stripped windows

12 - Reduce/ remove condensation in dala y bl 8 cadsall &) ) / Jalas - 12
building especially cold stores 33 yaall oy HA)
Solar radiation passive and active add) £lady)

piiiall 5 il asedl) ¢ lad¥) 13
".5‘)\);5\ oSl ¢ Apeadill A4y o) 3 ¢ g Sl g
O ¢ ALY ISl 5 (uaidl) (81 yha e

13 - Direct , diffused , reflective solar
radiation solar angle. Heat gain by
fenestration ie. Solar and fabric

Estimating solar performance el ¢ oY)
Thermal storage and PCM material okl B piia 3 gall aladiuly (50 Al ¢ A
14 - Sensible and latent heat storage iy Galsll 5 G sl (5 ) jadl (a0 - 14
systems using (PCM) in walls , water Al Gl sl A shall 3 e ol sall
walls and masonry dlu) Al

Gatdg clipls | 15
add) 38 yall g (g giusall ganal)

lgianay 5 4 giasall Cilranall glal aranali 16
a5 ) gall 5 el L5535 )53

15 Applications and examples

Flat plat collector and concentration

collector

16 - Design and performance of flat plate

collectors including types angle of

inclination , materials and paint

17 - Design and performance of
concentration collectors

Active solar energy and space heating

and cooling

18 - Direct use of solar energy in space

heating or through the use of Rankin

cycle to generate steam to drive an air

Lpsadtl) < S pall gl g i - 17

3 i) g Al (A Lgaladini) g dpcadd) 48U

Ll 8 dpeedll Al Ll aladsuy) 18
JLA.}M Aﬂljﬂdﬁ\)'&)}ﬁehi&m\ d»&éw
Aol gr CanSall il slata Jaadal o U

conditioning system via VCRS VCRS
Absorption and adsorption cycle 415y s dalatialy) el gall
19 - The absorption and adsorption cycles | dexiiual 4,5 el 5 dpalaia¥) &l ) gall - 19

to be used in a low energy system such
Li-water system , NH3- water system ,
silica gel-water system and active
carbon — methanol system

ka1 ZUAD) i siose <l e glaial) b

;LA—\:\:\}AY\jcu_e)ﬂ\QLA}m
GLA_O}.ULS.“JAA—LS;:LJ\}

Source of waste heat

3ascial) sl jilaa

20 - Waste heat from liquid , gasses and 3 5 <l Sl s i) gl 8 Baagial) A8 - 20
vapour media , hot water , flue gasses Al adlall G e 5 paludl LS
and steam in houses and GOAY) clisid) s Y
establishments
Devices of heat recovery paasiall 3 ) _jadl daladiul uﬁ daaiiial) il dnal)
21 - Heat exchanger , regenerator and 2,8l (salaall Leel iy Al el sl - 21
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recuperative type. Theoretical ) al) YLl Adlinall ) 5Y) aaenail
principles and design for various flow
configuration in recuperative
cascading heat of cross flow and
recuperative exchangers
Optimization of heat exchanger size LIS, 4 g e 4y ) pad) i alsall s aas
with cost criteria
22 - Method of optimization in recovery saasiall 3 ) jall Baladnl 8 deodiuall (3 )kl - 22
of heat from ventilation and flue pdadl e 5 4 5eall il glata (4
gasses
23 - Method of optimization in recovers AUl ildase (e 3l yall alatud 3k - 23
of heat from power plant and other
industrial
Geothermal energy o) ohly 4l
24 - Utilisation of geothermal energy in 2, Jlae (A ¥ Gl A8s alasil - 24
cooling and heating duties sl
Heat pump as heat recovery devices 8 sad) Balaiuy <l gals Ay ) jad) clduzaal)
Baadiall
25 - Pumping of heat from low grade Lall ) ) il gl (e 30 jall Fusa - 25
energy level using VCRS and ARS Cila ghaia g HAG Dbl Cila shaie aud 5
continuous and interment heat systems , | 48Uall aud yi g salaind <l alS Laa Bl o) 5ol
as devices to recover and save energy
Heat pipes 4 Al i)
26 - Types , construction , material of heat e de guaall o) gall ¢ g 55 ¢ lgel g3l - 26
pipes and its application in dissipating Al 0 yig 2 505 A LgSlankai
and saving energy
27 - Applications such as thermosyphone O s g il ikl 27
Designing project for energy Lgilaladin) g A8Ual) Jia B azandl £ g e
management
28 - Carry out energy recovery analyses e (& A8l 0l i1 Jlase Jilai el al - 28
for a given establishment fgelia
29 - Designing a waste heat recovery eIV Cpaat) A8l a0 5 e slaie apenal 29
system to improve the thermal Alalall (o 5ol 5 A8 5 allaall b 53 (g ) yal)
performance and save money, energy
and labour
30 | Revisions and evaluation pilly Slaal ) | 30
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Subject Number: ME\384
Subject: Aircraft Propulsion
Systems Technology and Design
Units: 5

Weekly Hours: Theoretical: 2

o e ghile asalial g L ol iS5 16 guca gl

384/élaa :§ gua gall 3a

i ildal)
5 ;&L\JAJS\
2 1B e ) cilelud)

Experimental: 1 1 : e
Tutorial : 1 1 -dddlia
Week Contents iy ghaal) £ saud)
Introduction dadia
1 - Classification of propulsion el Sl glaie Cayial 1
systems adall ddalaa -
- The thrust equation
Engine performance & aall gl
2 - Engine performance and A/C 5 Al (sae gl pall elaf - 2
range
Theory of jet propulsion Cilall) adal) 4 lai
3 - Turbo jet engine sl Sl & el - 3
4 - Turbo fan engine sl el el 4
- Turbo prop engine sl pald I & el
5 - Turbo shaft engine sl 3 ganl) & jaa - 5
- Ram jet engine bl il & adl -
Design of centrifugal compressors 4 il &) gual) asanal
6 - Impeller design deldal) avenal - 6
7 - Diffuser design 3L et - 7
- Volute design MRl aganai -
Design of axial flow compressors i gaal) o) gual) prasal
8 - Compressor aecrodynamics o Lall ¢ gl elialiny - 8
- Repeating stage , repeating raw Cauall ¢ A yall ) S5
9 - Mean line design Lo siall badl) avenai 9
- Axial variation Sosaall byl
- Radial variation s kil Cadliay) -
10 - Mechanical design Sl aaail) - 10
Compressors technology b ) gall Lia ol 4i<S
11 - Materials el L 1 635 5 00 g - 11
- Manufacturing technology A3 gall -
- Balancing
Design of combustion system G siaY) daghiia aramal
12 - The process (ignition, stability, ¢Ag )l JEY) (Jlaiil) clel ) - 12
length scaling, diffusers) (oS53 ¢l
13 - After burner design G (3l avanal - 13
- Flame holding celll el -
- Fuel injection 268l s -
Combustion chambers technology G AaY) S Lo ol 535
14 - Materials el L 1 635 0l g - 14
- Manufacturing technology
Design of axial flow turbines 4 saal) ciling ) i) ananal
15 - Turbine aerodynamics O sll o) sel) elaalinn - 15

- Zero exit swirl, constant axial
velocity

kﬂ\&ﬁcc)&d\h\jﬁe\&i\_

A sl
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16 - Mean line stage design s jall Jas gial) Jadll arecai - 16
- Other design considerations AT et @l e -
Mechanical design of axial flow iy aall cliy sl (Sl azaiatl)

turbines
17 - Rotor airfoil centrifugal stresses Oosl Ge AUl G ) 8 Claleal) - 17
- Rim web thickness G ohall elidia elan -
18 - Disc of uniform stress alaiiall dlgal) 53 adll - 18
- Disc thermal stresses el 84 ) all calaleall -
- Airfoil aspect ratio Ay ) adaddd dae L) Al -
Turbines technology Gl 5 6l L od 5isS
19 - Materials ciail) L 1 635 5 00 g - 19
- Manufacturing technology A3 gall -
- Balancing
Design of inlets Jalaal) araat
20 - Subsonic inlets i gall caad JAladl) 20
- Supersonic inlets i gall 348 JAladl -
Design of nozzles Cudlial) aranal
21 - Convergent nozzle o lEtal) Cuatall - 21
- Convergent- divergent nozzle ae Liall — o) Cudial) -
22 - Thrust reversing and thrust Bl da i g e - 22
vectoring ¢natall C alas -
- Nozzle coefficients
Inlets and nozzles technology Gudlial) 5 Jalaall L ol 433
23 - Materials el L 1 635 5 00 g - 23
- Manufacturing technology
Accessory drives d3alal) 5 gl 8 g
24 - Construction of gearboxes and Gl guall g gl (Bl il oS - 24
drives & yaall (a3 el Al -
- Engine power offtakes S jaall Cuy i da gt -
- Engine oil system
Engine control systems daall o b ) cila ghiia
25 - Engine/Airframe interfaces ISl g & jaall pn day Hll 25
- Control systems 3 skl il glaia -
Engine starting ) Jadd
26 - Fuel/Ignition control SiiNI/a 8 ol 3 ylav - 26
- Engine rotation S ynall pygai o
- Throttle levers Glall gl
- Starting sequence S aall Jardis @l glad -
Turbine engine inspection and 53l el Alua g pand
maintenance
27 - Inlet and compressor section Lelall § il de gana - 27
28 - Combustion section G yiaY) de sana - 28
29 - Turbine section il de gana - 29
30 - Exhaust section pdlal) de sana - 30
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Subject Number: ME\234 234/4ah £ g gall a0
Subject: Automatic Control 4o gh 3 o 1 gua gall
Units: 5 5 silaa gl
Weekly Hours: Theoretical: 2 2 1B e gl cilelul)
Experimental: 1 1: e
Tutorial : - - A8l
Week Contents il giaal) £ sau)
Introduction and definitions iy jlat g dasia
1 - Basic definitions about the concepts 8okl aseie (o Al sl iy jlas - 1
of control
Mechanical system and Transfer Jagaill Alha g Al iall da glatall
Function
2 - Definition of transfer function ol Al gy - 2
- Deriving the transfer function Jauai )l ol 5y gaill Aly Galand) _
for three basic parts of mechanical ASnlSuall A glatall EUEY
system
Series and parallel connections in Al il glatal) P sl Mgl by
mechanical systems
3 - Transfer function for mechanical die i) Ak ghaiall gy gail) dla - 3
system while connected it at series @)y Ml Je o palic Loy )
and parallel ALl _
- Examples
Torsional system o) gilY) da glala
4 - Deriving the transfer function Jauai )l ol 5y gatll Aly aland) _ 4
for three basic parts of torsional a) giY) da glaiall &N
System
Electrical system, series and parallel 3159 (A il Jay 5 g Ay gl A glaiall
connections
5 - Deriving the transfer function Jauai )l ol 5y gaill Aly alad) - 5
for three basic parts of electrical Leday ) die Al S A slanall &)
system connected in parallel and SO sl s Ml e
series
Thermal and fluid systems ) sall da gliia g 4 ) jadl da glaial)
6 - Deriving the transfer function 8l all (e shaial o il Ally BlEss) 6
for thermal and fluid systems &) sall g
- Examples Ll -
Hydraulic system A<l g gl da glaial)
7 - The basic concept of working L shaiall Jeiid ) 4 sl 7
the hydraulic system EEIPPRITA]
- Deriving the transfer function A shaiall o sanill Adla (3land) -
of the system
Hydraulic servomotor system S ouued) ) sl daglaia
8 - Leverage system and deriving o gl Al (gl g cdUal) Gl 8
the transfer function for three Cantill EOEN Yl
cases of fixing S 5 el A shaiall pa Leday 5 A8y yla -
- Method of connection with
hydraulic system
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Pneumatic system A 9gd) da glaial)
9 - The basic concept of working 4 5 de shaiall Jonit) ulisY) a sgidall - 9
the pneumatic system A ghaiall Jy gl Alla gland) -
- Deriving the transfer function
of the system
Block diagram (i) Jaladall
10 - The principles of block diagram SIS adadall foalua - 10
- The basic nine rules for reduction the Ll J)3aY dpulud) aul) sel @) -
block diagram RN
Block diagram reduction (S Jaladal) J) 34
11 - Method of reduction of block Jiay) @l claladall J) Al 35 Hla - 11
diagrams of multi-input and output Qa1 AN
Types of control and Laplace GO @l gali g 8 ) £ 53
transformations
12 - Types of control methods and basic At )l N sall 5 A 1 8 plaad) (3 )k 12
functions of Laplace transformation oY @3 gl
Test signals DREAY) & L)
13 - The different types of test signals DLEaY) el sy dabsd) g1 sy 13
Response of first order system A9 Aa Al cpe A glatal) Alain)
14 - Method of computing the response of O A ghaiall Blaiu¥) Qlua 48y jla 14
first order system R EEG
- Examples i -
Response of second order system A Aa Al e da glatal) Alaci
15 - Method of computing the response of O A ghaiall Blaiu¥) Qlua 48 jla - 15
second order system Al daHl)
- Examples i -
Response specifications i) clial g
16 - The specification of response which Al 8 daat Al Al (ailad - 16
determine the stability of system A shid)
Steady state error 5_ial) Aal) Uad
17 - Computing the steady state error by pladiuly 5 il Allad) Uad il - 17
using Toyler method and normal dalie Y dgy yhall 5 L5 4y yha
method and compare between them Lagin 45 ,l8all
Response improvement A Cppal
18 - The methods of response AlaiaY) Gaead 3k - 18
improvement AL
- Examples
System stability daglatal) o) 50
19 - The concept of system stability b ol g e shaiall Ay ) il o seda - 19
and its effect on control process 3kl Alee
Routh criterion &gy slra
20 - The Routh criterion for Ao shaiall 4y ) Hdia) Cluad &gl ) Jhra - 20
computing the stability of system
Applications of Routh criterion Gigly e Cliyda
21 - Some applications about Routh gl Db Jon lipdaill any - 21
criterion AL -
- Examples
Root-locus method SAall igl) Jaall 48, 4l
22 - The root-locus method for Bl sl jwsigll Jaall 44 Hla - 22
computing system stability da glaial) 4y )yl
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Rules of Root-locus method Al wdigl) Jaal) 48y 4k a0 g
23 - Basic rules of root-locus gl Jaall 43 Hlal 4l ac ) gl - 23
method Dl
- Examples Ll -
Polar-plot diagrams S5l an ) cllaladia
24 - The polar plot for computing cleal (5 ) snal) ol Gldalada 24
system stability Ao shaiall 4y )yl
Principles of polar-plot diagrams S 293all aml) cillabadia Cilpib
25 - The method of polar plot diagram for | Sl sl 55 saall an )l alada 48 )l 25
computing the gain Ll -
- Examples
Logarithmic Scales and Bode Plots Opaddl) cllaladia g (o S oll) (ulilall
26 - Basic principles of logarithmic aiile sl Gabaall Ay sl - 26
scale and Bode plots Cneddl) cidaladia g
Construction of Bode Plots for 8 pabenal) Ada JY) Al (pradill cillabidia el
Continuous-Time Systems
27 - The method of construction of Onedil) ildaladia ol 48y jla - 27
Bode plots ALl _
- Examples
Analysis of control system in state Aal) plad 48y s 5 o) dakail Jalad
space
28 - Principles and basic assumptions for a5kl Ll il il 5 (sabuall - 28
state space method Al clad
State space representation of transfer AU 3y o) Al)al Alad) ¢ liad 4By yks Jiflad
function of system
29 - The state space representation Al pliad Jiiad - 29
- Examples ALl -
Solving the time invariant state i) B gl ABad) Y e Ja
equations
30 - The solution method of time ) gl Al ¥ alaad Jall 48yl 30
invariant state equations
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Subject Number: ME\784
Subject: Aircraft Systems and
Maintenance

784/t 18 sda gall 3
Alpa g5 i) cila gliia 1§ guda gall

Units: 5 5 :&laa gl
Weekly Hours: Theoretical: 2 1B de gl cleludl
Experimental: 1 1 ;u.w.
Tutorial : 1 1 :4&8Ua
Week Contents il giaal) g saad)
Aircraft systems 3 _pilall cila glaia
1 - Introduction Jadia - 1
- Basic definitions ol Cay jlas -
Basic components used in aircraft cila ghaial) & dasiioeal) Ayl cil g<al)
mechanical systems 3 il & AuSilSaal)
2 - Aircraft hardware 3 ydall i Jay 5l ol 3al - 2
- Pumps Gilaiadl) -
- Valves and pipes i) 5 lalaall _
- Filters and cocks oalaall g aila yall -
Fuel system 298 1) da glata
3 - Fuel system components 298 5l A glaia i Sa - 3
4 - Fuel system operating modes 268 ol A ghaia Jue - 4
- Integrated civil aircraft systems Aine 3 yilda 4 ALK il ghaial) -

5 - Troubleshooting aa g g Jlaall Gandlds - 5
- Maintenance Al _
Hydraulic system Lt g gl da glata
6 - Hydraulic system components Sl g el e ghaia i S - 6
7 - Types of hydraulic systems daxdiaall el 5 el e shaia ) i 7
used in the modern aircrafts sl @l yall S
8 - Troubleshooting aadla) g Jlaall Gandlds - 8
- Maintenance luall -
Pneumatic system b guiaal) ¢ ggd) da glaia
9 - Pneumatic system components L guadll o) gell dashaie il Sa - 9
10 - Troubleshooting aa ) ¢ Jlaall Gand 10
- Maintenance Lluall -
Environmental control systems duind) 5 el cila glita
11 - The need for a controlled environment Al 3 ) ) Aslall - 11
- Environmental control system design Al 3 plasal) da ghaie avanal -

12 - Cooling systems 2 il il glaia - 12
- Air distribution system o) sl a5 A slaia -

13 - Air conditioning system CaKil) A glaia 13
- Oxygen system S Y1 A glaia
- cabin pressurization 3 ) gratall Jazia _

- De-ice systems 2lad) A 5) il slata -

14 - Troubleshooting aadla) g Jlaall Gandlds - 14
- Maintenance luall _
Emergency systems (s shall cila glaia
15 - Warning systems DI il glaia 15
- Fire detection and suppression Gaoall dLad) 5 Ganat
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- Emergency power sources
- Emergency oxygen
- Emergency systems maintenance

Z_5J|‘5MK.§LH\JJLAA-
Z_EJ‘)H‘O:\MS}\-
15 shll il glate dilua -

Flight control systems

Okl Ao 5 el cila glaia

16 - Flight control surfaces Okl e 3 skl <l 16

- Flight control linkage systems Olophll e 3 kbl adla -

- High lift control systems Sl &85l il glaia

17 - Trim and feel O aY) Jasa g Gl - 17

- Flight control actuation daghaial) Juads -

- Fly-By-Wire control laws ASLl) 3 ylawal) 2l 68 -

18 - Troubleshooting aadla) g Jlaall i 18
- Maintenance lall -
Landing gear systems b gagd) CBlas Cila glaia
19 - Construction il &l - 19
- Landing gear system maintenance b sl Cllae A ghaie Dlpa -

- Inspection and maintenance of G )Y 5 Sl A plaie Ailpa g and -

brake system and Tires
Airframe 3 _pidall ¢y

20 - Inspection uaadll - 20

- Maintenance lball -
Inspection fundamentals oasdl) Sl

21 - General ale - 21

- Required inspections 4 glhaal) il gaall _

22 - CHECKLIST daa) yal) 448 - 22
23 - Aircraft Logs 3 yUal) s - 23
- Special inspections Lald Clasad -

24 - Publications Gile gahadll _ 24
Bulletins <yl
Maintenance manual bl (S
Overall manual Sy sl
Structural repair manual ISl raliat s
Parts catalog e aY) 7 sl
25 - Federal Aviation Regulation (FAR) ol o) ulall dakif 25
- Airworthiness directives O el Lada Cilgaa 5 -

- Type certificate data sheets g sl laled -
Ground handling and support A N Ay Clara

equipments

26 - General ale - 26

- Starting engines S jaall Jads

- Power units 3,8l Clas g -

- Air conditioning and heating units Crdaadl) 5 Cansill Cilas g -

27 - Ground support air start units Jam )Y o) sell Cilan g - 27

- Preoiling equipment Y a3l Slana -

- Aircraft fueling 286l gyl

- Servicing aircraft with oil 3l 3yl daly) -

28 - Aircraft Tiedown 3 ylall s - 28

- Movement of aircraft 3 yildall el a8 -

- Maintenance safety Aleal) Aol -
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CAA License Al ) J.-)H“ ddalii 33
29 - Qualifications structure Jaalill S, - 29
- EASA66/JAR66 syllabus EASA66/JAR66 7l -

modules and applicability
30 - Examinations and levels Al sl g clilatiay) - 30
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Subject Number: ME\184
Subject: Aircraft Structures
Units: 4

Weekly Hours: Theoretical: 2

184/ckar 1 g 3all 3a

<l el JSla o gua gall

4 :&ilaa gl

2 1k e gl clelul)

- Elastic axis, Shear center

Experimental: - N
Tutorial : 1 1 -dddlia
Week Contents il ghaal) £ sau)
Introduction JAda
1 - General viewing dde 3 ki 1
Structure components Jgd) al gSa
2 - Skin, Spar, Stiffeners and stringers Slaladdl 5l giall cdaleall ¢ sl - 2
- Rib, Frame (Ring) DY) calaall -
- Monocoque, Semi-monocoque 3l galal 4d b il galal -
- Definitions Caldy yas

Aircraft construction materials

8 yildall e liy 3 ga

- Multi-cells multi flanges

3 - Wood Al 3
- Aluminum alloys o saial¥) il
- Magnesium alloys o smariaall Slila
- Steel alloys Y gl il -
4 - Titanium alloys a sl lila 4
- Plastics oAl -
- Glass zall -
- Composite materials S jall 3 gall -
Wing cross section structure gUall adala JSa
5 - Simple box beam oy 438 gaia diie - 5
- Simple nose oy dadia -
- Center box (s (5 sda -
- Multi- flanges cell Caladll 3aaatie Ads
- Multi-cells LA asia -

Cladll aaaie LIUAT) danta -

beams

6 - Introduction

- Sign conventions and notations

- Resolution of bending moments

7 - Direct stress distribution due to
bending

- Load intensity, shear force and
bending moment relationships

- Deflection due to bending

9 - Approximations for thin-walled

sections

=]

Bending of open and closed section

Zalial) g Aa gidal) galiall pUaTy)

Jaae - 6
Jsadl gl LY -
oLVl e Jlas -

) G bl Mgl w55 - 7
duaill 3 gall Jaadl 304 (o clddlall _

el o e
6.\;1\ ERTTeTREr] TN 8
Al ) paad) 3 pdalial) oy 8 9

General stress, strain and
displacement relationships

10 - For open and single cell closed
section thin walled beams

dal N1 g Jadly) calgal) O dalad) A8Mal)

A il Adaill ol jaal) 3 (i) - | 10
53 il A0all 3 alaall
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Shear stress oadl) Jlga)
11 - Shear of thin-walled open tubes, Gloaall Gld As sidal) adaliall ad - 11
without booms Moy g dduail)
12 - Shear of thin-walled closed Ol Gld Adlaal) adaliall a8 - 12
sections beams, without booms Me e cdayail)
13 - Twist and warping of closed Adladl) adaliall zlage) gl gl - 13
section beams o=adll € e -

- Shear center

Pure torsion s sl
14 - Torsion of open section beams Aa gidal) adaliall (551 - 14

- Bredth-Batho formula 58l 1 Arua -

- Torsion of closed section beams Adlaal) adaliall (5l -
Analysis of combined open and closed ddliall g 4a gidal) (AS yall adalial) Julas
sections

15 - Bending sl - 15

- Shear b -

- Torsion s -
Structural idealization L) (daseuti) ALY

16 - Idealization of open and closed aleall 5 da gl adalial) AL - 16
beam sections
Effect of idealization anay) il
17 - Bending, shear and torsion of 5 A giball adaliall (5 61 5 (ad colingl - 17
open and closed section beams daleall
Deflection A ey
18 - Deflection of open and closed dalaal) 5 Aa gidal) adaldall cal il 18
section beams
Span-wise taper effect gliad) dial (GBxin) 5l
19 - Single web beam. sl galal adaia 19
- Open and closed sections Alaal) g da siadl) adalaall
- Beams having variable string 8_aia 83)ae Cilalise I3 adalidl) -
areas
Fuselage g3all
20 - Bending eliai) _ 20

- Shear b -

- Torsion s -

21 - Fuselage frame analysis gaall jUa) Julasi 21

- Cut-outs in fuselage giall & cladl
Wing Zlad

22 - Bending glinsl _ 22
23 - Torsion s - 23
24 - Shear b - 24
- Shear center b Sy
- Taper effect Sy Ll
25 - Method of successive sl Jaiid) oy Ell Agy yla o 25
approximation/ Torsion
26 - Method of successive ol abiall i) A5y ya - 26
approximation/ Shear
27 - Deflection al sy - 27
28 - Wing ribs analysis Zlall ¢l s 28
- Cut-outs in wings danl) b el
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Fatigue Jid)
29 - Safe life and fail-safe design il el 5 ) jae avanal - 29
- Fatigue strength of components SIS ¢ 329 4 slaa -
- Goodman method Oled g S Aay Hha
30 - Miner & palmgren method oSl 5 yule A4 la - 30
- s-n curve s-n alada -
- Prediction of aircraft fatigue 3 llall JISI jac a8 -
life
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Subject Number: ME\684 684/daa ;& g gall 3
Subject: Aircraft Stability and Bl 3 jhasa g 4y ) i) 8 gada gl
Control
Units: 5 5 sfaa gl
Weekly Hours: Theoretical: 2 2 1B e ) cilelud)
Experimental: 1 1 : e
Tutorial : - - A8l
Week Contents il ghaal) £ saud)
Introduction to A/C stability and 8 yildall 3 sl 5 4 ) Aiu) ) JAsa
control
1 - The freedom of motion of aircraft 3 all 4y pall il ja - 1
- Basic axis UG\ I RN (I
Aircraft longitudinal static stability 8 ilall 4 ghal) 45 gSual) 4y ) i)
2 - Definition of longitudinal static 5 Al ghall 4 Sl 4 ) JEY) Cay i - 2
stability and conditions Ly il
- General equation Adlad) Aabadll -
Aircraft pitching moment il o el ajall
3 - Pitching moment coefficient as A A3 yilall o el Jalaa - 3
a function of angle of attack psaell
- trimmed conditions OOV gl Jag pd o
Applications Cilidat
4 - Examples Jalid g AL - 4
Directional static stability daalany Ay sl 4 ) S
5 - General equations Aaladl Y alaall - 5
- Conditions of stability Al yEiay) da gyl -
The longitudinal equations of motion- 5 ilall 48 ghal) A4S ) ¥ alea
A rigid symmetric A/C
6 - Derivation of longitudinal A shall A8 jall V¥alea GBlaLd) - 6
equations of motion
Applications Silddat
7 - Examples Jaliae Al - 7
Longitudinal stability derivatives A ghall Ay ) A0 it
8 - All the longitudinal stability A ghall 4y ) Haiay) clatie Y ales - 8
derivatives equations Qs
Equations of motion as a function of Ay ) Ry Cliidia AV A4S al) i aaa
stability derivatives
9 - Derivation of longitudinal equations AV A shall 48 jall ¥ alaa (BlELE) - 9
of motion in terms of the stability A Ea) cildida
derivatives
Applications Cilidat
10 - Examples Jalid, ALl _ 10
Longitudinal equations of motion Ay shl) 45 al) eV alea Ja
solution
11 - Response to elevator as a function of Aafall 3 iU ANaS ad) I daiuy) - 11
input signal
A/C characteristic equation 3 Jnaal) Alataall
12 - Solution of characteristic equation 8 jaaal) Aalaall Ja - 12
- Types of period oscillation LV o) 5if
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Derivation of lateral directional Ll g A ll A8 ol ¥ alea G
equations of motion and solution
13 - Derivation of lateral directional AV dpa jall A4S jall Valee GBlaLdl - 13
equations of motion in terms of A Eay) Cleide
the stability derivatives dall -
- The solution
Applications Silddat
14 - Examples Aalid, ALl - 14
Yaw damper from stability and 4 ) R Opeand o 080 g gal) dada
control augmentation k) g
15 - Principles of yaw damper sa ol i bl - 15
- General equations Aaladl Y alaall -

- Effect of yaw damper on A e sa )l aada il
stability and control of A/C 5 yidall 5 jlavs
Introduction to non linear dynamics ) 4 ) jSia) M) JAsa
16 - General introduction e Jasa . 16
- Stall dynamic ¢ e dnalina -

- Wing rock glad) #la ) -
Applications Cilialas
17 - Examples Jaliae Al - 17
Gust equations derivation and its Lgailiadai g A ggd) culadaal) Y alaa (glELE)

applications
18 - Load factor estimation from the gust Gl e Ul Jaad) Jalaa peds - 18
- Types of gust bl ¢ g3l -
- Effect on response A< jall Aslaa e b Lali -
Longitudinal autopilot A lslall 44 ghat) 3L
19 - Longitudinal equations of autopilot S Lkl A skl slal) <Y alaa - 19
Pitch orientation control system T 50l BUAL B jlayal) daglaia
20 - Deriving basic equations of cllany Analu¥) Y aleal) lawsl - 20
pitch orientation control system zs<i
Flight path stabilization Olshal) jlca Ay ) a5 B jasd) da glita
21 - Mach hold Sl Ay ) EaY Al ol - 21
- Altitude hold A
Vertical gyro as the basic attitude Ay 30 spas gagan) g ulal)
reference
22 - Main idea of the gyro as the daladind 44yl g g pladls S8 22
indicator of angle
Lateral autopilot Y Jhall 4 ) BLAY
23 - Main assumptions Tl Sl @l - 23
Damping of Dutch roll (il sgdl) gl Ol s 99 dsadd
24 - The principle of Dutch roll z a3l Ol 50 anedd bl 24
damping
Yaw orientation control system ) BUAY 5 el da glata
25 - Derivation of the main equations Tl Y aladll Blessl - 25
Other lateral autopilot configuration AV bkl JISE ¢ s Al £ 5l
26 - Introduction and principles Tl ealaal 5 Jaaa - 26
Lateral transfer function for rudder 48.1) 48 jad duia jal) SLIBL ANEINY) AJ)al)
displacement
27 - Deriving the transfer function of A8 )l Alabeal ddlany) alal) glaidl - 27
basic rudder equation of motion 4aall )
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Lateral transfer function for ailerons Cilagial) A8 al dud jal) LAY AEY) Ad)al)
28 - Deriving the transfer function Glayiall A4S jad ey Alal) sl - 28
of ailerons displacement
Lateral transient response for A/C duda al) BLAL 5 yulad) Aladiud)

29 - Explanation and the calculation 8 _lal) At Clua 48 jla raia 53 29
methods of transient response da yal) Ll
Applications Silddat
30 - Examples Jalis e AL - 30
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Subject Number: ME\924
Subject: Computer Added Engineering

924/dlar 1£ gia gall a
Aoy 53 jacal) ustigll ;6 92 sl

problems modeling

Units: 3 3 :&laa gl
Weekly Hours: Theoretical: 1 1: B de gl clelud)
Experimental: 1 1: s
Tutorial : - _ sAubBlia
Week Contents il ghaal) £ sau)
Introduction to CAE CAE (! Jaxa
1 - Characteristics of CAE and its CAE iy gl 5 - 1
importance
Introduction to Modeling dadail) ) Jasa
2 - Dealing with real physical objects Aiial) plual) ae Jaladll - 2
- Treating them as CAE models CAE - g3 lgildas -
Modeling of 3-Dimensional Problems At AENE Jilueal) Aadal
3 - Some examples of solid objects Jilsal 3abia alusal o ATY) (any - 3
of real problems RECIEN
- Loads & boundary conditions el Ja gyl 5 Jleay) -
4 - Utilization of symmetry to simplify Jlsall i Tl bl Joacid - 4

Reduction to Plane Problems

4 gleea Jiba ) J) 58Y)

- Methods of meshing

5 - Importance & conditions of Jilse (A I Ja gy 5 daal - 5
reduction to plane problems A sl
6 - Reduction to axi- symmetrical Jss b daline dibies ) J) a0 - 6
models sl
7 - Modeling 2-D plane stress, Jadi¥) ¢(g ginsall lgay) Jlose Andai - 7
plane strain, and fluid flow & sall Gl a5 ¢ sinsall
Bar, Beam, Problems Gliial) g olugaill Jilse
8 - Analysis of bar, beam problems Giliall g lusadl) Jile Jlasi - 8
Plate Problems ldal) Jiluwa
9 - Condition of reduction to plate model claall Zilas ) JI 358y dag il - 9
- Load, Symmetry Shlle Jualy -
Meshing; 2-D At Gl | sl
10 - Types of mesh i) g 5l 10
- Methods of meshing il elas) § k-
Meshing 3-D Al i | i)

11 - Types of mesh Al o) il 11
- Methods of meshing Gl eLis) 3k -
Meshing Bar, Beam, and Plate giliuall 5 ciliad) o Gludall) cilsad o L)

12 - Types of mesh i) g i - 12

ISl o) 3k -

Load — Structural

Alaay) Juaaly)

fluid- flow loads

13 - Types & implementation of L) Jua) S o) il - 13
structural loads
Load — Thermal Ay ) _adl Jlaal¥
14 -Types & implementation of Al Ja) S o) il - 14
thermal loads
Load — Fluid il sal) Jlaa¥)
15 - Types & implementation of & sall Gl Jlaa¥) i g gl il - 15
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Solution- Structural Agilaay) _Jal)
16 - Static structural problems Aaslu Al s - 16
Solution — Dynamic i a Jall
17 - Dynamic structural problems A8 s AL) Bl - 17
Solution — Thermal s -Jadl
18 - Heat transfer problems 3 ad) Jlan) Jibse - 18
Solution- Fluid &) ga - Jadl
19 - Fluid flow problems sl Ol s Jilsa - 19
Results et
20 - Types of results il g 5l 20
- Visual contours & data results 4 i€l bl 5 45 glal) cllaladldll -
21 - Results at internal sections Adaal) adaliall 8 i) - 21
- Animation A gan il
Report Generation i A eld)

22 - Software- dependent generation of lalaie | Allaall Jilusall y jaill oLS) 22
eng. Reports of analyzed problems bl ¢ 55 e
Applications Cilidat
23 - Static 3D stress analysis problem AlasY) ABNE aleay) Julas & b 23
24 - Steady- state heat transfer problem DAY Al 83,0 ja JlEm) 8 Sl - 24
25 - Laminar flow problem b e s (B Jla - 25
26 - Modal analysis problem Dhshl Jidad & Jiliss - 26
Importing Geometry (eidigd) JS&) ) i
27 - Types & standards of solid geometry Lul@ll uxigh) il ¢ gl - 27
- Importing from CAD systems CAD dabail (e Wl i -
Contact Problems otatl) Jilasa
28 - Introduction to contact problems bl Jibisa () Jaae - 28
- Software- specific implementation el g s e laldie ) ladadss
Plastic Deformation Galll o gl
29 - Non-linear material behavior and Jall g ol gall il pe (o jpanl) - 29

solution
Phase- change problems bl i Jila
30 - Analysis & implementation of Dl o Jilise 288 g Jlas 30
phase- change problems
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Subject Number: ME\584 584/dar 1§ g gall 34
Subject: Aircraft Vibration 8 jildal) <f 31 J5A) 18 gaca gall
Units: 5 5 ;claa gl
Weekly Hours: Theoretical: 2 2 1ol e ) cleld)
Experimental: 1 1 : e
Tutorial : 1 1 -ddduia
Week Contents iy ghaal) £ sosy)
Introduction JAda
1 - Basic concepts of vibration and Lgsladat g o 3) Y1 L dale (salaa - 1
applications duleal)
- Calculation of degree of freedom for o ghaiall 483Ul 4y o A jy Cludial
systems
Oscillatory motion dud,al) 4S al)
2 - Introduction to oscillatory motion Al AS jall 8 desa - 2
- Simple harmonic motion Aoyl 4.8 g1l A< )
- Displacement velocity and Saaxill de ) da) HY) e -
acceleration relations
Free vibration of an undamped Ao 3 gl alail aadall & al) ) 3aY)
single degree of freedom system iy Al
3 - Derivation of basic equation Al Aalaal) lad) - 3
- Solving the eq. of motion and L oandall 20 53l alag] g dabaall Ja -
finding the natural frequency Al _
- Examples
Simple energy method (Raleigh (bl o) ABllal) 43,
principle)
4 - conservative and non- et g ddlal) dds géaa Cila glaia - 4
conservative systems dahl) ads gana
- Applying the simple energy 2 e dand) ddlhl) 4yl adai -
method for different systems to A al) Aalas ) A5 Sl shaiall (e
find eq. of motion and natural JsY) radall 23 5l g
frequency
Free vibration of viscous damped Lall 4p 0 gala alail aadiadl ol 31 55aY)
single degree of freedom system
5 - Types of damping Sadill g1 g3l - 5
- Formulation and solving the Aalall aValedl Ja g laidl -
equation of such system for different el s aliadd jall ) AWl
damping ratio il
- Examples
Equivalent springs and dampers (BSal) Liadl) g Aidlal) Adlall
6 - Equivalent spring and damping (S apaddl) g KA Al - 6
for parallel and series connection sl g s ) sl Jay y Sl
- Examples PLA N
Logarithmic decrement LS sll) Bl
7 - Formulation of the basic eq. of il ApuluY) Alalaall (3lans) — 7
logarithmic decrement el
- Calculation the time for the B LAY 4 Bl (A1 (ye HI aludial
decay of signal Gl gall (g 230 day
- Examples Ll -
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Forced vibration of single degree of 4 all Ay o gala allail g pudli ) 35aY)
freedom system
8 - Formulation of the basic eq . of )i Aalal) Aaleall Glandl - 8
motion for damped and 2352 5 ade 5 Maadill 3 ga g3 (g puadll
undamped forced vibration e Ay Aalall ) yaaiall A8 gl -
- Behavior of the amplitude @ omdll A canlall 2y il A
with w/wn (eq . of resonance) (Ol SV alaa (3L
Forced vibration for constant force A5 5 gl (o pudl] ) 3iaY)
9 - Behavior of the system with A yud sl A yeall A ghaid) 48 5L - 9
constant excitation force aa
- Formulating the steady state and Lela g Gl alal)l caalead) Blatdl -
transient solution S giall Jall e o Sl
- Examples ALl -
Forced vibration for sinusoidal force L 581 (o puadl] ) 35aY)
(Resonance conditions) (OB hag )
10 - Behavior of the system with 3yl 5 8l Aa ymall da glaiall A€ gl - 10
sinusoidal force YU
- Formulation and solution of eq. Lol g L Aalall eV alaall G3laid) -
- Equation for resonance Ol Aalaa 2] A0
- Examples PLAN
Rotating unbalance 9l G axs
11 - Explaining the unbalance forces sl OV Y axe = o 11
- Applications and examples alial pe Alee gkt -
Support motion daslal) 5 L)
12 - Support motion and how this Al ) Lellam) 48, 5 dpanill 4S jall - 12
motion affect the motion of the i)l
system Ll
- Examples
Vibration isolation <l RN Je
13 - Transmissibility allany) _ 13
- Discussion of transmissibility & il e ANEEY) A sl A8 -
behavior with w/wn for different Gl (g pal) ) pazdall 20 il A
damping ratios daliaa apeds
- Examples il -
Vibration measuring instrument <l ) RN Gl 3 gl
14 - The eq. of motion if the measuring Ll 3 5ea Y Aulaiay) Aslaxs - 14
device excited by a base force 3ac ) (e b Litial)
- Amp., Vel., and acceleration dal ) e el Gl pata daa
that the device measure Jiaad gl de g
- Examples il -
Two degree of freedom system 4 Al dy o AU AUl
15 - The equations of motion for Aa o Al HUail 38 jall ¥ alas - 15
2- degree system i all
- Estimating the natural frequency JIET 5 dpndall las 51l ) jadu) -
and their mode shap ) Yl gy
16 - Coordinate coupling ) & g 3l 16
- Semi definite system A pmall 4nd da glaiall -
- Examples il _
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Mode shapes < ) AN (G
17 - The mode shapes for different e slaial Aaliaall 4 5) yiaY) ) ¥l - 17
systems of two Degree of Al ds Al (e
freedom P AN
- Examples
Lagrange equation &Sy dlalaa
18 - Lagrange ,eq. for damped & Lol Al 8 il SV Alalaa - 18
undamped system free and Aalall 3 siaall pe g ada séadl)
forced Vib . a5 g ade 54y yuadl) 558l 3 5a 0
- Applying it for several times A Al a5 O all (e 20e] Lgiadai
- Examples ) 4y O~
alia -
Dynamic absorber (undamped) Ladal) e @l ) A ala
19 - formulation of the eq. of oala Aalall e alaal) slans) - 19
dynamic absorber without 2adall pe ) ay)
damping PLA N
- Examples
Damped vibration absorber Ladall ) EaY) yala
20 - formulation the eq. of dynamic ualay Aalall Y alaall Bl - 20
absorber with damping 2adall &l 3l aY)
- Examples Ll -
Multiple degree of freedom system A ad) A aamia ol
21 - Formulating the eq, of Sl shaial A8 jall ¥ alae Glaidl - 21
motion for multiple degree of A all A 0 Baaata
freedom systems Glaa il g ¥ aleall Jgla dla) -
- Finding the natural freq and ) eyl ) gl g daplall
their mode shapes
Influence coefficient matrix and Seluad) g Al cblalaa Cild siuan
stiffness matrix
22 - Finding the eigen values and ) sl g dumdall cilaa il alag) _ 22
hence the natural frequencies da )2 Baanie Gile shaial 45 ) A Y)
and the eigen vector ( mode Cld ghaaall JUA e & yall
shape ) for multiple degree of
freedom systems
Wing moment of inertia gUall S ) gl o 5e
23 - Calculating the wing equivalent (A8l S il o e ludal - 23
moment of inertia Zlall
- Examples Ll -
Torsional vibration A )
24 - Single degree of freedom systems ¥ Al e e slata - 24
- Two degree of freedom systems Al Aa Al e il shaia -
25 - Multiple degree of freedom systems AUl &) ja Badaie il shaia - 25
(using holzer method) (O 9 48y sk alaaial)
26 - Torsional vibration for stepped shaft Ia )i saac Sl ) ial 26
- Torsional vibration for shaft with Gilibea (g a8 A shaial AN &) ) jial -
Gears
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Dunkerley's equation for aircraft B ik gl da glaial (1 S50 Alalaa
wing system
27 - Estimating and application of JsY) oadal) 30 ) Gkt Oladal 27
1* natural frequency for a system of don )il JleaW) 3 ga g a3 jilda #lial
external loads on aircraft wing (e 52485 ) JAS)
Rayliegh's equation for aircraft wing 8 il Ui daghiilal L)) Alalae
28 - Application of Rayliegh's Ll ¥ azdall 23 i) ilaial - 28
equation to aircraft wing with Jleal 5338 yo JiS Lulad e 5 ik
lump masses, distributed and AS il gdc ge
combined loads
Application of iterative technique 9 U dagdal) claa 8l Gilead ) sl 48, )k
for aircraft wing and tail Bl Jad
29 - Estimating the natural frequencies 5 zlad dmdall oo il Gl 29
of aircraft wing and tail using the LY (s 58l 48 shmn pladiuly 3 ida
iterative technique from the lowest
natural frequency and sweeping
matrix
30 - Estimating the highest mode and (Al ) dmgadall oo il s 30
natural frequencies using the 4 ghima aladinly 3 yitda i g 7 lial
iterative technique and stiffness 45l
matrix
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Subject Number: ME\484 484/dar 1§ g gall 3a
Subject: Designs of Aircraft & lal) araliali 1§ guda gall
Units: 6 6 :<laa gl
Weekly Hours: Theoretical: 3 3ok A sl cilelul)
Experimental: - N
Tutorial : 1 1 -dddlia
Week Contents il ghaal) £ sau)
Introduction JAda
1 - Design and development of aircraft Gl ) sk 5 aranal - 1
- Design stages avanail) Jal ye -
- Preliminary design department i) sl ad
Airworthiness O shal) D
2 - Definition Cay il - 2
-BCAR BCAR 4sillayll gl yadall ddls cilillatia
- FAR FAR 4alaiy) o yulall ae ) 68 -
- Crash airworthiness 4 sl akasil) Aadl -
Fuselage design g3l aranal
3 - Main characteristics o ) il - 3
- Fuselage design requirements gaall manai cilllaia -
- Shape of fuselage gaall <& -
4 - Cabin cross section layouts 3 seaiall aalie JISST 3 ) guaiall 4
- Cabin cross-section dimensions 5 saalall adaia e Al -
- Cabin length 3 ) guatall J gl alay) -
- Cockpit Baliall 3 yad -
5 - Fuselage main dimensions & 3l dps 1 Sl s - 5
Quick method day yull 4gy Hhal)
General method Al 4y Hhal)
- Fuselage weight gaall s -
Wing design Ul azanal
6 - Basic requirements Al il 6
- Wing location Zliall &l ga -
- Wing geometric characteristics dpmaigll ~lall Slew -
- Evaluation of wing size Zlall s Gl -
7 - Evaluation of SMC SMC (bl yi )l Jans sia ala) 7
- Evaluation of MAC MAC (<l 5 0¥) 53l Jass gia alay) -
- Analytical method Zladl sl Gl (33 ha -
- Graphical method
- Diagrammatical method
8 - Airfoils, requirements & definitions Glgy il g ballaialle jllaall o 8
- Airfoils coding daia V) adalia ey o
- High lift devices a0 il Jilus -
- Wing aerodynamic characteristics Aaalin g ¥ ALl Slaws -
9 - Lift coefficient increment due to Aalal) Aslall L o 28 1) Jalaa 334 ) - 9
T.E. flaps
Split flaps 3 yhadiall cablall
Single slotted flaps 32 jdiall 48 sdiall D)
Double slotted flaps Aa 93 jall 48 gadiall D)
- Wing weight bl o) -
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- For turbo-jet aircraft
- For turbo-prop aircraft

Gl A 5 jae b s pildal laladl) -
oald ) A e e Glds el bladdl) -

Empennage design A avanal
10 - Tail surfaces functions Ja el a5 - 10
- Types of surface control system ol el ol e shaie 1 530 -
- Tail surface configuration Jal ol S -
- Horizontal tail plane S8 JaA Sl
11 - Vertical tail plane @3 sanl) LA il - 11
- Empennage weight il de gane )5 -
Under-carriage design cbead) 4l avanat
12 - General requirements Al lllatal) - 12
- Runways classification z oIl Caat
- Types of undercarriage i) il jall o) 53l
13 - Tailoring u.c. to bearing Jeadll Anud Jand) &y jal) Juadi - 13
capacity of A/F z ol
- LCN For single wheel 83 jdie Alaal Jasl) Cayiai o8 5 -
- LCN For two or more wheels Sl Cpilaa) Jeall Capai a8 -
- Type, size and inflation Gl eyl laa gana 58 5
pressure of tires Gl J b Clua ¢ dedall dna -
- Shock absorption. Leg length
14 - Ground load factor Y Jraadll Jalra ol - 14
- Ground load cases ITERG NI PO | PR IV
- Structural load cases ISl Jaand VS s
- Weight of u.c il & ) 59 -
Preliminary weight analysis Il (Al Julal)
15 - Weight break down ol & an 15
- Surface controls group bl lal de gana -
- Engine section or nacelle group & aall 3 yan A sana -
- Propulsion group. Engine weight Gl e aal ¢ 55 puall Ao gana
(dry) 5 yildall Cila slata g Calama -
- Airframe services and equipments bl Jlea)
- Operational loads
16 - Crew weight lkall )3 - 16
- Payload Ldall Jaall _
- Fuel weight (based on flight stages) (O oehall dal e o ) 2850 55 -
- Fuel weight (based on aircraft type) (Bl & 5 ) 2@l o5 -
(_calculation by using graphics) (CUaladal) alasiuly Cluall)
Choice of engines &aall s
17 - Take off stages g EY1 Jal y - 17
- Computing of static thrust (ea8YT) O sSaall ad byl
- Computing minimum required thrust Cgtlaall (YY) adall alay) -
Center of gravity JE S e
18 - Evaluation of aircraft center of 8 _all J8 38 je ol - 18
gravity
19 - Loading and balancing diagram O s Jaanll Jadadia 19
- Wing location according to aircraft Bidall J85 S jal lanka L) 28 5a -
center of gravity
Payload-range diagram eall_aal) Jalada
20 - Limiting weight definitions Banaall ()6l Calay g2t - 20
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Flight and gust envelope

ddanl) ) yulall Ci g laa

design

21 - Load factor Jranill Jalaa - 21
- Load factor at steady pullout DAial) sl e Jpaal) Jalaa -
- Load factor at correctly banked turn Lalad ABLal) 3 )i die Jraadll Jalaa -
- Flight envelope Ol bl g sl -
22 - Gust envelope ddiaall (o phaa - 22
- Flight - gust envelope Adianll -l yalall g sl -
Wing and tail loads (for flight-gust -0l k) i g slia die Gl g zliad) Jlaal
envelope) dianl)
23 - Aircraft pitching moment of inertia 3iall S ) sl o) jlad o e - 23
- Load calculation at level flight with 6 sl Ol pahall Jlaa¥) il
angular acceleration S damaill 20
Span wise air and inertia load gL Jsh Ao Jlaall aa g
distribution
24 - Air load distribution sl Jaal) w55 - 24
Schrenk method el )4 45 )k
25 - Air load distribution o) Jaall w565 - 25
Diederich method oW A4 Hh
26 - Wing group inertia load distribution gl de saaal (A ) gl e a5 55 - 26
- Fuselage group inertia load giallde ganal S ) padll Jos 2y )55 -
distribution
Drag estimation sl (el
27 - Area drag method: Sl Aalie 43y la - 27
Wing Zlall
Empennage ol
Fuselage gl
28 - Area drag method: Sl Aalie 48y la - 28
Cockpit 3_yadll
Undercarriage slaadl 4, 2l
Nacelle a5 jaa
Wing/fuselage interference PRENFIEEN B EN R
29 - Empirical method for cruising stage Jlsaill dls jal 4y 2348 Hha - 29
- Induced drag coefficient of wing GOl 50 Zliall iiaall Sl Jalaa -
with part-span flap Bt
Structural design SR aranal
30 - Alircraft main part structural 8 all e oty £ 3] (JSua arenat - 30
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Subject Number: ME\ 574
Subject : Vehicle Dynamics
Units:5

Weekly Hours : Theoretical :2

574/ dar ;g g gall 34
LS o dlialind 18 gun gall
5:&aa gl

2: b A guld) clelud)

frequency of vehicle
- Vertical vibration of vehicle

Experimental:1 1: e
Tutorial: 1 1: dddlia
Week Contents il giaal) £ sau)
Natural frequency bl ) Ay
vertical vibration of vehicle B olaall (g gand) 3 AN
1 - Calculate undamped natural A pall 2addl) ye camdall ) FaY) Glea 1

Z\JSJAH il e ‘553)@\ O ) Gl

comfort

2 - Source of vibration

- Essential data vibration

- Free and forced vibration

Vertical vibration of vehicle & human

GSIN Aal g 3 bad) B (53 gaadl ) 35AY)

Yl sk s |2
315N L il cilibaadll

il 5 Al ) iy

vehicle

vertical motion

Two degrees of freedom model for the
3 - Construct the essential equations of

- Describe of bounce & pitch motion

A all 4 A (e (i B bl gl gad

0 yenll S all ) ¥obedl sl - | 3
J}AAJ‘ ;\S);J 4.:\.‘»1..»\]\ VY aleall oL -
aal)

road

4 - Describe the required equations
- Statistical properties of
irregularities of roads

Harmonic behavior for irregularities of

Gkl Al gia) adad ,88) gil) & glud)

£ smsall 13a 8 l¥) ¥l - | 4
25 5Y) aoad Agilan ) Gailasll

Undamped force vibration of vertical

@2 gand) Blasy) gé dadal) & é)uﬂ\ J5a

- The essential equations

motion
5 - Calculate the forced vibration s mall ) al Glua - 5
Damped natural frequency dadall agalall ) 35AY)
6 - Damping by velocity de pudl meddll o 6
- Damping by friction SVl aaadl)

Aanda) Apaly 1 ¥ alaall

Damped forced vibration

- Damping by friction
- Essential equations

7 - Damped force vibration by velocity

Sadal) (5 puadl) ) 3AY)

Ao by dadall (5 el ) WaY) 7
iYL apedl)

Taulu) cYalaall -

Two masses model
8 - Essential equations describe this
model at vertical vibration

ALl AL gz gad
£ 73 saill 13 Apulua¥) Azl )l c¥aleall - | 8
@2 5exd) ) 5aY)

9 - The variables effect on forced
vibration of two masses system

Forced vibration for two masses system

CriliS )l da glatal gyl ) SAY)
ol ) 3Nl i Al S pdall - 9
il ) d A glatal

10 - Forces effect on the suspension
equipments

Forces effect on the suspension system

Gl 8 3¢ B 5 sl (s sl
Galaill 5 3 L3555l sl - | 10
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Factors effect on vibration calculations Gl Y Glea UA 3_yi'sal) Jal gadl
11 - Mass effect ALY il 11
- Moment of inertia effect S geaill o 3o il
- Spring hardness & kinds Lo g5 il sill Al il
- Tires effect <l ey el -
Problems At Jilewa
12 - Problems in vertical vibration $asandl ) Al & Aalida Sl - 12
Turning of vehicle I IV Ko
13 - Introduction in turning of vehicle 3 lal) 330l A dadia - 13
Theory of steering B baead) 5ol Ay Jlas
14 - Ackermann equation (Ackermann) dalas - 14
- The required mechanism of turning Aalise Foa A5 Aplala Ll ) 3iai 4401 -
Overturning of vehicle during turning B laiuy) oL B jlaed) DA
15 - Overturning equation on level & 4 sisall clibariall 8 COEY Ao judlles - | 15
inclined banked road Al
Skidding of vehicle during turning B £ L) B ) (3Y 330
16 - Skidding equation on level & Glahariall A5 jlawdl 3Y 3V de o Malas - 16
inclined banked road Al g 4 gisall
Problems Jilsa
17 - Problems on overturning 3 kel O A il - 17
Problems Silsa
18 - Problems on skidding of vehicle B keal) (Y 33 (8 Jibesa - 18
Introduction in lateral dynamics 8 bl dpuda gl LSpaliyal) (& dadia
19 - Lateral dynamics in y axis Y saall olailh dilall sl A8 a - | 19
- Motion around z- axis 7 ssnall Jss o yeall -
Lateral forces &factors effect on sliding <l JUaB dgilad) (s g81)
angles, weight of vehicle Jaall g Y 3N Ay
20 - Lateral forces dailal) o a8l o 20
- Factors effect on sliding angles SY YAy A e Al Jalsall -
- Vertical load and weight 8kl 355 52 sandl Jasll -
Lateral acceleration and moment of Z Js> Y 9l aje g ilad) Janal)
inertia about z- axis
21 - Relation between lateral load and & Ls)de yuy Y (il duasill o 4830l - 21
turning velocity CG A BY Y 5 ),
Natural frequency & damping ratio Laddl) Jalaa g (agadal) 29 31
22 - Study of undamped frequency 2adall ye camdall 2y il - 22
- Natural frequency 2adtll Jalee -
- Damping ratio 2addll aadall 2y gl
- Damped natural frequency Gl daae AT -
- Stability )Y Gy -
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Determination of stability lateral duda pd) ISaalisal) ‘,ﬁ g ) Aty aaa
dynamics
23 - Determination of stability by damping el Jalae Ao 59 48l aaa3 | 23
ratio (Ui 52) 44y yla -
- HerUitS FIALS 5 ) g Lﬁ)‘)ﬂ-\u‘}“ -
- Stability in general
24 - Stability during braking & acceleration Jaaaill g &l Al 84 ) Y - 24
of lateral dynamics
25 - Stability due turning Calasia A%l Al 44y ) jEay) - 25
- Stability due braking S Al A4 ) ) -
- Stability due acceleration Jaaadl) Al 8 4 1 8] -
- Stability under lateral wind Zlol Ll s 4y ) ) -
Oscillation behavior of vehicle during (o B el B bl 520 A & glud)
turning ibaia
26 - Essential equation which describe the @i & gLl Caal ) dpulal) Aabaall 26
oscillation behavior of vehicle during e laia) ) 5 Ll
turning
Free & forced vibration of lateral A ) LSaalinal) 8 4y il 9 5 jad) il 31 358 Y)
dynamics of vehicle
27 - Free vibration of vehicle due to 6.8 G Lyt oL 3 jladl Al ) Ay - 27
lateral forces Qs
- Forced vibration of vehicle due to S Lem o L 3 jlandl (g el 31 A
lateral forces dnla s 48
Steady state handling characteristic 8 ileuall Adlad) el juadd) (aibad
28 - Equation of steering wheel Agaall () 90 Aol - 28
- Three behaviors of vehicle (neutral, 8 il eaaslaall ) 3 jlandl 23BN LS L) -
understeer & oversteer (3l e
Steady state response to steering input 3 g8all 491 5 cibalanal 48 jal) Alaian)
29 - Yaw velocity daal iV de yu - 29
- Lateral acceleration ilall it
- Curvature sl
- Response of each one Gildazall 338 (e JS kst -
Steering of handling characteristics laiuy) L) Gl jall )l (ailad (asd
30 - Three kinds of tests andll (e gl 53l &0 30
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Subject Number: ME\234

Subject: Automatic Control

Units: 5

Weekly Hours: Theoretical: 2
Experimental: 1

234/dar ;g g gall 5o,

A gha 3l 18 gua gall

5 &laa gl

2 1B e gl cilelud)

Tutorial : - - cdd8lia
Week Contents il giaal) £ saud)
Introduction and definitions iy jlat g dadia
1 - Basic definitions about the 3kl o sede e Al sl oy et 1
concepts of control
Mechanical system and Transfer Jagail) Ad1a g Sl al) da glatal)
Function
2 - Definition of transfer function Jasaill Alla iy ja 2
- Deriving the transfer function Jaawi )l ol Uy gatll Aly aland) -
for three basic parts of Al A glaiall G
mechanical system
Series and parallel connections in ISl il glatal) @ sy il by
mechanical systems
3 - Transfer function for die ilSoal) A ghatall gy gaill dla 3
mechanical system while @)l sl Je b palic Ly
connected it at series and parallel AL -
- Examples
Torsional system o) i) da glaia
4 - Deriving the transfer function Jauai )l ol 5y gaill Aly alasd) - 4
for three basic parts of torsional A0) gl A slaiall O
System
Electrical system, series and parallel 35 g (A il Jay 5 g Ay gl A glaiall
connections
5 - Deriving the transfer function Jauai )l ol a0y gaill Aly Galasd) - 5
for three basic parts of Leday ) 2ie 450l 4eSl) 4 glatall GO
electrical system connected in s sl Al e

parallel and series

Thermal and fluid systems

2l sall da gliia g 4 ) jadl da glaial)

6 - Deriving the transfer function 8l oall (e shaial o il Ally BlEss) - 6
for thermal and fluid systems &l sall 5
- Examples ALl
Hydraulic system A<l g gl da glaial)
7 - The basic concept of working L shaiall Jiil ) o sl 7
the hydraulic system EESIPPRITA]

- Deriving the transfer function
of the system

e shaiall gl Al slansl

Hydraulic servomotor system
8 - Leverage system and deriving
the transfer function for three

cases of fixing
- Method of connection with
hydraulic system

Saoned) 51 sal da gliia
i gl Al Blad) 5 Ol U - 8
il EOEN eyl

-

3 5 el n il gn Loy 5 i o -
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Pneumatic system

A ggd) A glaial)

9 - The basic concept of working 40 5l A shaiall Jorit) oY) 4 sgdall - 9
the pneumatic system da glaiall Jy gaill Al (alaid) -
- Deriving the transfer function
of the system
Block diagram (S Jakadall
10 - The principles of block SESI dadadall fgalaa - 10
diagram Lladdl I 3aY ) sl ae ) &l
- The basic nine rules for s
reduction the block diagram
Block diagram reduction (S Jaladal) J) 34
11 - Method of reduction of block Jiay) @l claladall J) A 38 e - 11
diagrams of multi-input and aaidl =) AY
output
Types of control and Laplace LY Bl g g 8 o) €1 65l
transformations
12 - Types of control methods and Lt ) I sall A 1 3 plad) (3 )k 12
basic functions of Laplace oY 3 el
transformation
Test signals DWEAY) @ judy)
13 - The different types of test DLEaY) el sy dabsd) g1 sy - 13
signals
Response of first order system A9 Aa Al (e A glatal) Alain)
14 - Method of computing the e A ghaiall AlaiiV) Ol 48y Hla - 14
response of first order system S Al
- Examples i -
Response of second order system AN da Al e A glaiall Al
15 - Method of computing the e A shanall AlaiaV) s 43y Hla - 15
response of second order system Al ds )
- Examples ALl _
Response specifications i) Cilial ga
16 - The specification of response Al ial sl s Aaiul) Gallias - 16
which determine the stability of Ao haiall
system
Steady state error 5_iiwal) Adal) Uad
17 - Computing the steady state pladiuly 5 jEiuall Alad) Uad Gl - 17
error by using Toyler method and Aalge V) 4y Hhll g LG AL,k
normal method and compare Lagin 45 )aall
between them
Response improvement At Cppald
18 - The methods of response LY et (3 5k - 18
improvement AL
- Examples
System stability daglatall o 330
19 - The concept of system stability s ol 5 A shaiall 4 ) jEin) & sgdae - 19
and its effect on control process 3 k) dlee
Routh criterion &gy slra
20 - The Routh criterion for Ao shaiall 4y ) Hdia) Cluad &gl ) Jhra - 20

computing the stability of system
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Applications of Routh criterion gy Jlma ciliudas
21 - Some applications about Routh Sl e Jsa Slapdail) any - 21
criterion AL -
- Examples
Root-locus method Al igl) Jaal) 48, 4l
22 - The root-locus method for a3l jwsiglh Jaall 44 Hla - 22
computing system stability A glaial) 4y )yl
Rules of Root-locus method Al wdigh) Jaal) 48y 4k 30 g
23 - Basic rules of root-locus gl Jaall 43y ylal 4l ac ) gl - 23
method Dl
- Examples Ll
Polar-plot diagrams o934l an ) cllaladia
24 - The polar plot for computing cleal (5 ) saal) ol Gldalada 24
system stability Ao shaiall 4y )yl
Principles of polar-plot diagrams S 293al) aml) cillabadia Cilpai
25 - The method of polar plot ol a5 gaall sl Jaladie 38y Hha 25
diagram for computing the gain Ll -
- Examples
Logarithmic Scales and Bode Plots Opaddl) cllaladia g (a1 oll) (ulilall
26 - Basic principles of logarithmic e sl Gabaall Apulu) tsaluall 26
scale and Bode plots Cpeddl) cidaladia g
Construction of Bode Plots for 8 paiesal) Ada JY) Al (pradil) cillabadia ol
Continuous-Time Systems
27 - The method of construction of Onedil) ildaladia oLy 48y yla - 27
Bode plots AL _
- Examples
Analysis of control system in state Aal) pliad 48y s 5 o) dadai) Julas
space
28 - Principles and basic 38y Hhal Ay il jall 5 cgaluddl - 28
assumptions for state space Al cliad
method
State space representation of transfer AURIH 3y gail) Ad)ad ABa) plad 48, o Jifial
function of system
29 - The state space representation Al oliad Jiiad - 29
- Examples AL
Solving the time invariant state Colil) 8 gl Alal) e e Ja
equations
30 - The solution method of time Gl gl Al caValeal Jall A8y yla - 30

invariant state equations
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Subject Number: ME/134
Subject: Measurements

134 / dad :g s 9al) 30
Ciluld 18 gua gall

Units:2 2:laa gl
Weekly Hours : Theoretical :1 1: oS e gaud) cileLud)
Experimental:- -1 s

Tutorial:1 1: A&8lia
Week Contents il giaall £ e
Introduction to measurement bl 4 s ) Jaaa
Theory
1 - generalized measuring system Aalad) uldl) 4 glata - 1
- calibration 3 jlaall
-Definition and classification of Gl yuriall Cavial g Cay yal -
variables
Sensors and Transducers d3Ual) Y gaa g Clsatial)
2 - Basic definitions NI T P 2

- Types of transducers

- Main electrical principles used in
transducers

- Basic Wheatstone bridge

(o Aeaiinall Al AL Sl ¢ saluall

8L Y saa
Ll i gs i

Performance characteristics of
Measuring instruments

3 - Types of inputs

- static performance characteristics

Culidl) 3 3¢ £13) pailad

S ERW PPt 3
LSl glal) Jailad -

Dimensional measurements
(linear measurement )

(gkii\ sl ) sl ould

4 - The material standards of length Ll Jshll s - 4
- linear measurement instruments o) lal) 8 e -
5 - Tools and methods used in angular &3 OW el (8 Ragiall (5 pdall g i oY - 5
measurements
Limits and Fits @8 gil) g 3 gasd)
6 - systems of limits and fits ) gil) g 2 gasd) dakasl - 6
Limit gauges dgaal) uwliall
7 - Types of limit gauges Loal) Genlidl o 63l - 7
- Taylor’s theory of gauging oslaall HL Ayl
Measurement of surface finish ghaad) £lgd) (il
8 - comparative methods el Gk - 8

- Direct measurement methods

5 el Ll 3k

Force and Torque measurements
9 - Force measurement
- Torque measurement

pJadl g 8 g8 ulid
3 8l Ll 9
el s




Automotive Engineering \ Fourth year stage

& Gial) A ya / &l janad)

Strain measurement Jadiy) (uld
10 | - Electrical — Resistance strain gauges daglial) eovay dlalal) Jlass¥) unlia - 10
Ay sl
Vibration measurement < ) Ay (uld
11 - Accelerometers Coanil) uliia - 11
- Piezoelectric materials dadaria g yeSI) 3 gall -
12 - Mounting accelerometers Janadll punlie i 12
- Directional sensitivity A Gl
Sound and Noise measurements sl gudal) g & gual) (ulid
13 - Sound pressure level & geall) Jaria (5 ghose - 13
- Sound power G gaall 338 -
- Sound power level i gall 508 (5 ghoa -
14 - Noise measurement instruments elia gall (3 el - 14
- Sound level meter O gaall (5 shun e -
Application Cilidat
15 - Practical applications dlee il - 15
Measurement of pressure hidal) Gl
16 - pressure standards Ll Jarcall yulea - 16
- mechanical pressure transducers L) Jarcall lisatia
17 - Active electrical pressure transducer Aladl) 4k oSl Tl Cilosssnia 17
- passive electrical pressure transducer Alad pall 200 5eSl) daraall Cilisadia -
Measurement of Temperature 5ol da o (il
18 - Expansion thermometers il e - 18
- Change of state thermometers Al i e -
19 - Resistance thermometers dagidl s 19
20 - Thermocouples A all s ga yall - 20
21 - Calibration of temperature By Al Clatia 3 plaa - 21
Measurement of flow velocity Ol ds pu (uld
22 - Simple pitot tube Lol gl gl - 22
- Pitot — static tube Sl | i sl
- Factors affecting the accuracy of total | S Jaxall 36) 848y e 5 Jigall Jal g2l -
pressure reading
Measurement of Flowrale a3l Jara (uld
23 - Obstruction meters BleV) Ll - 23
24 - Rotameter halig - 24

- Positive displacement flow moters
- special methods for flow rate

measurements

doa gal) A HYI (i -
@) Jara il dala (Gl (3 5k -




Automotive Engineering \ Fourth year stage

& Gial) A ya / &l janad)

Physical properties measurements

A9 580 al g1 ald

25 - Thermal - conductivity measurement Al all dlia sall 8 - 25
26 - Viscosity measurement A 5Ol (b - 26
- Humidity measurement L skl s
Air — pollution sampling and 8 o) Cugli Lulid

measurements
27 - Air pollution standards el sl Gl yulaa 27
- Sampling techniques Clipall A
Analysis of experimental data 4 ) cile) Bl Julas
28 - Accuracy aayl) . 28
- Sources of errors sUadl) jaliaa -
- Representation of data Gl el Jiiad -
29 - Data evaluation Gile) Al Jalas - 29
Application Cilidat
30 - Practical application dlee cilandad - 30




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

Fourth year stage & diall Al sa
Lol cle L)
cillaadlal) Cilaa o) 2 Studying Hours g 3 54l g 32l jay
notice Units Ladlia IS g B Subjects No.
Tutorial | Experimental | Theoretical
| WA -
- i Slaa
2 ! ! Measurements 134/
s )Ja ) )J:a.\...u
- v ’ Slaa
> ! 2 Automatic Control 234/
S inls a5
Slaa
> ! ! 2 Fuels and Combustion 3741
Bl prana clea
> ! ! 2 Automotive Design 4741
AL\LAS)A Sl
: T Slaa
> ! ! 2 Vehicles Dynamics 741
IESEREEPIS
Slaa
3 ! ! ! Automotive Technology II 674/
‘!AA\.J Al yial gﬂ);.o ;\‘};i (um
5 1 1 2 Internal Combustion Engine Parts 774 [Slea
Design
- Al v
4 2 1 gl gsote 844 /clea
Project
Aonlall 3 ) jaad) 4wl
Slaa
3 ! ! Computer Added Engineering 924/
37 6 9 14 gyl
37 = Total Units <las gl s 29 =Total Hours <lslul) s 9 = Total Subjects 3sal) 22
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Subject Number: ME\ 374
Subject : Fuels and Combustion
Units:5

Weekly Hours : Theoretical :2

374/ b :g sl 3a,
Gl Aalg g8y 18 s sall
5:&aa gl

2: Bl L gal) cle L)

Experimental:1 I: g-si“f
Tutorial:1 1: 4cdlia
Week Contents il giaal) £ saud)
Introduction of fuel 398 ¢l) dasia
1 - Fuel formation 258 ol sl 1
- Fuel construction A Hha
- Fuel sources 28 0 jalas -
- Types of fuel 3585l e ) il -
Basic and general requirements of fuel .98 611 dalall g Aplay) Ccilillatial)
2 - Vehicle fuels requirements 280 (A L 5 caal ) da gyl 5 el - 2

C'_\L\S)AJ\ Q&Juge\ial»).‘c_\m:\l

Molecular structure of hydrocarbon fuel

(5 S 9 ued) 35861 (i Sad) s A

- Diesel specification

3 - Fuel composition S A ARl il g S5 el gl sl - 3
- Hydrocarbons kinds 2585l
Internal combustion engine fuel Al (3 Aa) S e a6

4 - Gasoline specifications Aailiad 5 (p Hull S jae a4l 4

u@;dﬁﬂ\u&wdﬁ}_

engines fuel
5 - Improving gasoline specifications
- Increasing octane number

Improvement quality of spark ignition

SRl Jeidy) S jae 2689 4 g (e

ol 2 g g aad (§ 5k 5
LOUS oY aae Baly -

Knock in spark ignition engines

oA Juidy) Cls aa A (k)

- Related equations

6 - Knock definition Gkl Cay et - 6
- Knock Reasons o bl -
- Measurements methods g 5k
- Octane Number S Y8 )
Knock in compression ignition engines Ll Juidy) ils jaa 8 gkl
7 - Knock Reasons Gkl Cay yai - 7
- Measurements methods duld 5ok
- Cetane number Sl 28 )
Lignified petroleum gas as fuel 36868 Jlewall adil) lad)
8 - LPG specifications Jiosdl adill el pailad 8
- Methods of using in ICE S jae A Jlaal) adil) el alasial 4401 -
LRI 31y
Alternative to petroleum fuel (il 368 gl Jilay
9 - Non hydrocarbonic fuels sources Y SIS adil) yie 2@ gl) jalas - 9
like alcohols and hydrogen e gl g
Introduction to combustion @ siaY) dasia
10 - Introduction to combustion Gl eV dlee (e ddle dadia - 10

G iaY) ddany Aag yall cilileal)
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Chemical equations of combustion Auilassll (5l yiaY) c¥alaa
11 - Air / fuel balance equations L) 535 o) sed) aa 38 6l Jelil WY alaa - 11
Quality of combustion Gl AaY) e 5

12 - Complete combustion AUl 3l s 12

- Incomplete combustion AUl e (3 yialI -
Air-fuel ratio 298 ) — o) ogd) A

13 - Stoichiometric equivalence ratio dapaall Al 4l 13
- Rich mixture ) laglal)

- Lean mixture Caal) Ladlil)
Combustion products analysis @1 g o8 Jalas

14 - Volumetric and mass analysis for Aalal) Gl a8l il NS5 cana Jilai 14

combustion products dada
Dissociation Sadl)

15 - Dissociation due to temperature rise 3l all s e ) (e i) esal) 15
- Equations related to dissociation 4 dalall Yol -
Equilibrium constant OV el
16 - Equilibrium constant for reactions 3 sall Jeldl o ) gl culd - 16
- Dissociation compounds ASSaial) il 5l -

First law of thermodynamic applied to s 30all il Jg¥) ¢ giAY Gaukad
combustion presses ) Ay cldes
17 - Enthalpy during combustion G i) dlae oL 4y ) jal) A8Uall <l s - 17
process &) iaY) Llae oL Jail) <l yuas -

- Heat energy during combustion G i) dulee oLl WY1l s

process
- Work changes during combustion
process
Internal energy and enthalpy of G D Adliiy) g Agta)all 43Ul
combustion

18 - Combustion internal energy in Bl allas 8 ) a3 Al Zala) - 18
closed system (alie ol 3 (3l yiadU Y
- Combustion enthalpy in closed Legiu 48]l
system
- The relation with enthalpy

Enthalpy of formation o oSl Al
19 - enthalpy of formation calculations S| e R VEN 1 P 19
Calorific value of fuel 3.8 6l Ay ) ) dadl)

20 - Heating value types Ll pad) Al ¢ gl 20
- Its relations to combustion G yia) 3.l Lidle -
efficiency

Efficiency of combustion &) AaY) Belis

21 - Combustion efficiency calculations Gl e shaial (3 yia V) 36l s 21

for combustion systems
Introduction to flame el o datia

22 - General introduction on flame and Al 5 glll (e dale dadia - 22

flame layers
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Flame classification egll) il
23 - Flame classification saatiaall GuwY) (38 5 el Caniial - 23
Flame speed VT W
24 - Flame speed definition Celll Aoy iy et - 24
- Flame speed calculations celll de o clua 3k -
Introduction to pollution daglil) e dadia
25 - Introduction to pollution Gl e Adle dania - 25
- Pollution sources il jaliaa -
Pollutants of internal combustion ARl (8 e s jaa @l pla
engines
26 - Polluants formation in internal 3l GV GlS s cligle o SId8S 26
combustion engines
27 - Types of pollutants in internal I Gl i) S e clisle gl gl - 27
combustion engines
Control of pollutants of internal AR 3 A S e cligSa e 3 sl
combustion engines:
28 - Control of pollutants formation in B iaY) S jne @l gle e 3yl - 28
internal combustion engines Salal
Smoke formation and control Ale 5 ) g Ay oS g L)
29 - Soot definition Zlandl Cay pai - 29
- Soot formation ) o<
30 - Soot control glnd) e 8 land) 5 5k - 30
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Subject Number: ME\924
Subject: Computer Added Engineering

924/dlar 1£ gia gall a
Aoy 53 jacal) ustigll ;6 92 sl

Units: 3 3 :&laa gl
Weekly Hours: Theoretical: 1 1: B de gl clelud)
Experimental: 1 1: s
Tutorial : - _ sAubBlia
Week Contents il ghaal) £ sau)
Introduction to CAE CAE (! Jaxa
1 - Characteristics of CAE and its CAE iy gl 5 - 1
importance
Introduction to Modeling dadail) ) Jasa
2 - Dealing with real physical objects Aiial) plual) ae Jaladll - 2
- Treating them as CAE models CAE - g3 lgildas -
Modeling of 3-Dimensional Problems At AENE Jilueal) Aadal
3 - Some examples of solid objects Jilsal 3abia alusal o ATY) (any - 3
of real problems RECIEN
- Loads & boundary conditions el Ja gyl 5 Jleay) -
4 - Utilization of symmetry to simplify Jlsall i Tl bl Joacid - 4

problems modeling

Reduction to Plane Problems

4 gleea Jiba ) J) 58Y)

5 - Importance & conditions of Jilse (A I Ja gy 5 daal - 5
reduction to plane problems A sl
6 - Reduction to axi- symmetrical Jss b daline dibies ) J) a0 - 6
models sl
7 - Modeling 2-D plane stress, Jadi¥) ¢(g ginsall lgay) Jlose Andai - 7
plane strain, and fluid flow & sall Gl a5 ¢ sinsall
Bar, Beam, Problems Gliial) g olugaill Jilse
8 - Analysis of bar, beam problems Giliall g lusadl) Jile Jlasi - 8
Plate Problems ldal) Jiluwa
9 - Condition of reduction to plate model claall Zilas ) JI 358y dag il - 9
- Load, Symmetry Shlle Jualy -
Meshing; 2-D At Gl | sl
10 - Types of mesh i) g 5l 10
- Methods of meshing il elas) § k-
Meshing 3-D Al i | i)

11 - Types of mesh Al o) il 11
- Methods of meshing Gl eLis) 3k -
Meshing Bar, Beam, and Plate giliuall 5 ciliad) o Gludall) cilsad o L)

12 - Types of mesh i) g i - 12

- Methods of meshing

ISl o) 3k -

Load — Structural

Alaay) Juaaly)

13 - Types & implementation of L) Jua) S o) il - 13
structural loads
Load — Thermal Ay ) _adl Jlaal¥
14 -Types & implementation of Al Ja) S o) il - 14
thermal loads
Load — Fluid il sal) Jlaa¥)
15 - Types & implementation of & sall Gl Jlaa¥) i g gl il - 15

fluid- flow loads
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Solution- Structural Agilaay) _Jal)
16 - Static structural problems Aaslu Al s - 16
Solution — Dynamic i a Jall
17 - Dynamic structural problems A8 s AL) Bl - 17
Solution — Thermal s -Jadl
18 - Heat transfer problems 3 ad) Jlan) Jibse - 18
Solution- Fluid &) ga - Jadl
19 - Fluid flow problems sl Ol s Jilsa - 19
Results et
20 - Types of results il g 5l 20
- Visual contours & data results 4 i€l bl 5 45 glal) cllaladldll -
21 - Results at internal sections Adaal) adaliall 8 i) - 21
- Animation A gan il
Report Generation i A eld)

22 - Software- dependent generation of lalaie | Allaall Jilusall y jaill oLS) 22
eng. Reports of analyzed problems bl ¢ 55 e
Applications Cilidat
23 - Static 3D stress analysis problem AlasY) ABNE aleay) Julas & b 23
24 - Steady- state heat transfer problem DAY Al 83,0 ja JlEm) 8 Sl - 24
25 - Laminar flow problem b e s (B Jla - 25
26 - Modal analysis problem Dhshl Jidad & Jiliss - 26
Importing Geometry (eidigd) JS&) ) i
27 - Types & standards of solid geometry Lul@ll uxigh) il ¢ gl - 27
- Importing from CAD systems CAD dabail (e Wl i -
Contact Problems otatl) Jilasa
28 - Introduction to contact problems bl Jibisa () Jaae - 28
- Software- specific implementation el g s e laldie ) ladadss
Plastic Deformation Galll o gl
29 - Non-linear material behavior and Jall g ol gall il pe (o jpanl) - 29

solution
Phase- change problems bl i Jila
30 - Analysis & implementation of Dl o Jilise 288 g Jlas 30
phase- change problems




Automotive Engineering \ Fourth year stage

) Ciuall Alda ya / <l ) £ b

Subject Number: ME\ 774
Subject : Internal Combustion Engine

774/ et 1 30 50 o,
B3 Gl e ol Ja) aradl 1f g gal)

- Gas pressure in the cylinder

- Inertia and centrifugal forces

- Frictional forces

3 - Tensional moment reaction and
weight

- Vibrations of the crank shaft

- Thermal loads

Parts Design
Units:5 5:claa gl
Weekly Hours : Theoretical :2 2: Bl de sl cleld)
Experimental:1 1: e
Tutorial:1 1: dddlia
Week Contents il ghaal) £ saud)
Introduction dasia
1 - Historical development design of Gy S jaa apaail Ayl skl 1
the I.C. engines AR
- References Bac Lol i<l _
Dynamic Forces activity on I.C. Engines | (3laY) il aa 85 figall 48alhal) o 48l
PRER
2 - Various types of forces: s gall dalida &] 5l - 2

A sl Jala ) ez -
OS,all e Bl g sl (5 8 -
Y s 58
OO s ¢l 5V @ e da slaa 3
Gyl 3 gec ) il

A al JlaY!

- Coolant jacket

Cylinder Liner L) gy Aty
4 -Types Lee 53l - 4
- Design: pranaill _
- Liner materials oyl (ales
- Total liner stress Al 1SN aleay)
Cylinder Liner &) gl Aty
5 - Materials EEA (I 5
- Construction: S Al -
- Wall thickness of cylinder liner 4l ghauy) Ay dlew
- Examples Al
Cylinder Block Design: &) g LS araial
6 - Camshaft location and support Candiil) 5 Al 3 gac pd ga - 6
- The cylinder block A ghany) AlS _
- In-line cylinders aifivee Jad Q5 e ) sl -
- Horizontal opposed cylinders V IS e saliaia Sl ghaud -
- V-banked cylinder 2 il e -

Cylinder-block materials
7 - Cylinder-block materials

4l gl A< 3 Lasiicial) (palaal)
4l plan¥) AL b daadiiall (paladll - 7
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Cylinder Head Design &) ghaul) AL (il ) anana
8 - The cylinder head A glauy) AL ) - 8
- Cylinder head valve and port A Ll (A Sllasal) 5 el Guall
layouts ) glauy)
- Thermostat housing
9 - Thermostat location 3l sk olSa - 9
- Cylinder head materials A0 ghau¥1ALS Gl ) alea -

10 - Design of Cylinder head A gl A il ) avenalt 10
- Examples alial _
Hold-down Studs Calculations: Cufiil) Q) of ciliba
11 - Design procedure asasaill @l ghad 11
- Examples ALl _

The piston Sl
12 - Types gl - 12
- Design sl -

- Materials Ol -

- Rings calalal) _

Design considerations for a piston oSl Ak
Material for pistons oSl daraatl) ol jlaic )

Calaal)
13 - Piston head or crown oaSall Ll - 13
- Piston rings oSl clals
14 - Piston Skirt oeSall dila - 14
- Piston pin oSl s ) Jlassa -
- Examples ) -
15 | 1st Course Exam Y Suadll laial 15
Connecting Rod Jea gill £1,3
16 - Analysis Jalasl) 16
- Design el
- Materials: Oleall -
Function dals
Materials el
17 - Shape of connecting rod Jaoasill ) )3 IS5 17
- Length Jshll -
18 - Stresses in the connecting rod Jrasill g 53 8 Clalgal) - 18
- Design procedure asasaill @l ghad
- Examples ) -
Valve Calculations: plaall clilua
19 - The function of the valves and their Letlas iy Dlalaall Aads s - 19
arrangements bl -
- Materials
20 - Design of a valve el 20
- Examples ) _
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Crankshaft Bdal) 2 ges
21 - Design il 21
- Materials: EEA (I
Function dals
Material and Manufacture of Gl 2 sanl aaiaill 38 Hha 5 alaal)
crankshafts
22 - Bearing pressures and stresses in Giall 3 gae B Dlalea¥l 5 Jranill ba graa - 22
crankshaft
23 - Design procedure for crankshaft Gl 3 gaal aracail) &l glad 23
24 - Examples on materials used in B8l 2 gae (8 daddiuall alaall e Al - 24
crankshaft Gl 2 ae a3k e ALl -
- Examples on crankshaft
manufacturing methods
25 - Examples on bearings pressures Jreaill Ja gra e Al - 25
- Examples on stresses in crankshaft 3 all 2 see 8 lalga) e Al -
26 - Examples on design procedure for Gl 3 gae aranal & glad e Al - 26
crankshaft
Combustion Chamber Design: @AY W S avanal
27 - Types of combustion chambers Sy cae gl sl - 27
28 - Methods of design arasaill 35k - 28
29 - Examples il - 29
30 2nd coarse exam AL Juaidl) ladia) 30
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Subject Number: ME\ 474
Subject : Automotive Design
Units:5

474/ dar 8 g 94l 3a
Bl i 8 gua gall
5:claa gl

Weekly Hours : Theoretical :2 2: oS A gl clelud)
Experimental:1 1: e
Tutorial:1 1: A&dlia
Week Contents il giaal) £ saus)
Vehicle structure Bl JSup
1 - Study the main components of the 3kl JSaed syl o) 5 ¥ A o 1
vehicle structure
Body design B lad) A avanal
2 - Styling process of automobile body 3kl asas apanail aranail) cldlaiall - 2
design QN
Vehicle body aerodynamics LS pall anin o 5] s < Pt
3 - Study the aerodynamic effects 5okl ana e ol gl @il jilidi) jo - 3
Materials of automobile bodies Bbaaal) (B 3 gall LA
4 - Selection of materials of automobile Bkl (8 daadiiaall ol sall sl - 4
body
Chassis design and analysis B lmal) (ald aranal g Julas
5 - Introduction PRI 5
6 - Analysis of automobile chassis 8okl (pald s 6
7 - Design calculation of automobile 5obad) pald aranal - 7
chassis
Brake and braking systems design Sal Al A ghiia asausl
8 - Introduction Jadia - 8
9 - Analysis of braking system Jal dll A slaie Jilas 9
10 - braking system design Jal yill & glaie aranal - 10
Transmission and drive line ds al) Ja3 daglaia panal
11 - Introduction Jadia - 11
12 - Analysis of transmission systems A jal) Ja A glaie Jalas - 12
13 - Design of transmission systems A8 jall Ji da ghaia aranal - 13

Propeller shaft and Hooke's joint

14 - Analysis of propeller shaft
- Analysis of Hooke's joint
15 - Design of propeller shaft

- Design of Hooke's joint

oa EDua g g (uld ) 3 gand) asanali
Gl dsenll Jdas o 14
éﬁ@h}dﬂ&-
gﬂ}&;c_lh}(um i

16 - Introduction

17 - Analysis of differential gears and
driving shafts

18 - Design of differential gears and

driving shafts

Differential gear and driving shafts

313y Baas| g Alaldil) (g sl avanal
dadia - 16
5 ylaY) e g ;\.:\La\.sﬂ\ u.n}_)ﬂ\ d:\laj - 17

3)\3\2” BJAQ‘} MLALL\” w})ﬂ\ r';..yuaj - 18
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Suspension systems and components Calail) A glaia pzanal
19 - Introduction Jadia _ 19
20 - Analysis of suspension systems and Galaill dashia Jda3 .| 20
its components
21 - Design of suspension systems and Galail) A shie apanai - | 21
its components
Steering system design A i) Ao gliia araial
22 - Steering system design doa 5l A slaie aranal 22
23 - Steering geometry and wheel 4o il A slaie Juaxi AT 23
alignment
24 - Steady state turns and cornering CaldaxiV) die da gil) da slaia - 24
steer effect
Tyres and wheels & a9 S laad)

25 - Introduction dadia - 25
26 - Selection of tyres and wheel design Gl Y sl s Cllaall st - | 26
Chassis and body centre of gravity Bkl JE5 S ya alany)

27 - How to find centre of gravity Lykas s bl J8 3 e ala) - 27

theoretically
28 - How to find centre of gravity Llee 3 5laal) J& 3 0 s - 28
experimentally
Four wheel drive S LUl adal) cild & )

29 - Design consideration of four wheel adall 133l fpapanatll Ol e ) - 29
drive vehicle =l
Electric and hybrid vehicles diiagll g Al Sl il sal)

30 - Recent trends and advances in l ) A 8 sl Giaal - 30

automobiles engineering
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Subject Number: ME\ 674
Subject : Automotive Technology I1
Units:3

674/ dad ;£ g 9all
T 3 ks L 515355 0 gudn gall
3:claa gl

fuel by processes

Weekly Hours : Theoretical :1 1: ki Lo ) cilelul)
Experimental:1 1: e
Tutorial:1 1: A&dlia
Week Contents il giaal) £ saud)
Fuel System 298 ¢l da glata
1 - Fuel systems Al Sa g 2 68 o)) il shaia - 1
Carburetion 3 _Asal)
2 - Carburetors used in spark ignition Ol S jaa (G Aeaiinall B a0l - 2
engines
Basic principles for carburetion 8 Al Jas bl
3 - Liquid fuel carburetors atomize the BIET PIESCICE 3

Fluid carburetors

Gas carburetors

4 - Inlet air and fuel mass to the
combustion chamber calculations
- Air and fuel mixing calculations

Jilead) 368611 B 300

6 351 368 ) 8 530

258 5l AL Cilaen 4
;\)@J\)Aﬁ}!\ﬂ';g_ﬁ.m;_

ee o)) e g Al @l ala s A -

- Air manifold injector
- Port fuel injector
- Direct injector

- Carburetor for mixing gaseous fuels Cllaaldl
with air
- Calculations
Fuel injectors 398 o) cliBla
Type of fuel injectors 3 g8 6) Bl £ 63
5 - Electrical fuel injector Ll yeS 2 g8 6l Caa 5

ol sel) Jsa sl 8 3 gl s
ol sl Jsda cmdia Ba@ll s
il s -

Diesel fuel systems
Diesel electronic unit injector

Jpall g8 g da glaia
Ll S Jpal) 9529 (s

6 - System operation A hatal) Jae - 6
- Fuel injectors Al
- Fuel pump Y EVESA
- Electronically control unit fuel 285l e dan g e Al S5 gl -
injector
Sound < gl
7 - Sound definition and measurements G guall Gl 5 iy i - 7
Noise sl gual)
8 - Types and sources W jaleac s el 5l - 8
Silencers & gral) elails
9 - Type Lgaladin) (3 )k g Lge ) 530 - 9
- Using methods
Battery charging system sasall) adi da glita
10 - Generator A S (A sall) gailall - 10
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Spark plug 4l Glaad
11 - Many different types of spark plugs Leslaladiin 5 a8l Cilaads ¢ 53l - 11
Starters a8 all (5ol
12 - Many types for starting the engines A8 all 53k (e g il Bae - 12
Battery types ailalll g gl
13 - Studying batteries types ileaill g gl Al 2 - 13
- Battery maintenance Lgiiloa -
- The object of each g 5 S Jac 48y 5k
Electronic control system (9 RS asail) AU
14 - Engine control system used for wadd &l e 3 ) A ghaia 14
engines Qe 3. e J sl
Emission and air pollution Cililasiy) g il glall
15 - Chemical methods to reduce gl Jla) e Sl (5 ykall 15
emissions
Exhaust gas oxygen concentration CraaS g1 il
16 - The exhaust gas oxygen LAl A apaail e oV Gewalia aladdiul - 16
concentration measured by anoxygen uaa &l jadl
sensor
Engine sensors & aall Ciluswalia
17 - Oxygen sensor e Y puntia - 17
- Engine speed Gy sall dae -
- Crank angle ) 3 ganll Ay g) 5 -
- Knock dad jal) _
Throttle position AL a8 ga
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