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Partl : Computing Fundamentals
sl i Display OS's basics, and Operating system OS's: what is an OS's ke
+ on/shutdown Features what it can do, types of OS's, their. e
ke || computer, log off, log on, (95,97, 2000, Me, importance, Windows OS's -l
restart sleep 10) and their Xp, Vista, 7, 8, 8.1 and e 3 1
using mouse (pointing, differences between characteristics, explain the
,Selecting application , computer power Os's and software
(dragging and execution Mouse and their buttons. on/off, using
Jwss) |l Using desktop, moving Looking at the desktop, navigation, around
+ around the desktop and using || desktop, using start button, working with
ke || the main application application, using taskbar, understanding
icons, using start button, software and hardware( their differences,
application importance, and relationships), explain 3 2
programs (install, open, close || hardware can influence the OS and
and software and Vice Versa, software
(uninstall updates, security and bugs, software
Ethics.
o4l |l Looking at the widow details || Files and folder: looking at typical
+ J(title bar window, moving and sizing window, using
e || tools bar, address bar, status scroll bar, understanding and using my
bar and computer and recycle bin, concepts of
widow's content), expand and || drivers, folders and files(different and
collapse importance), directory and folder 3 3
and close window, moving hierarchy and structure, understanding file
and resizing name and common extensions
.window
oLl |l Working with drive, folder ,Folder and file managements (create
+ and file ,(copy, delete, rename, find and move
e || using the listed operation, common keyboard shortcuts,
using 4
common shortcuts ( Ctrl, +C, 3
RAVAR YN
S....etc.) restore folder and +
files
L)l Identify the hardware and Computer hardware, identifying computer
+ explain the ,main frame, super computer)
e || different types of computer ,minicomputer, desktop, laptop, tablet PCs
using ,servers, hand-held or mobile computers 3 5
illustrations or what provided || music or media players and electronic
by book readers)
.internet
Jwsal F Explain microprocessor chip, || Looking inside a computer
+ type of microprocessor, system, memory, storage) 3 6
e || memory (RAM, ROM, and system), recognize input/output devices

,SSD drive)

,using keyboard, pointing devices)

25



memory unites of
,measurements

storage devices, how to use
,keyboard

mouse printers and other
Jperipherals

identifying motherboard and
their

ports, how to connected

microphones, monitor, printers, projector
and speakers), understanding how it works
together.

computer
.recourses
sl i Identifying the control panel Using control panel, customizing desktop
+ ,icon ,and display, changing date and time
ke |l changing desktop icon, changing language, accessibility settings.
Jwallpaper
display type and size, setup 7
time and
date, using language options,
using
.accessibility
Jwasl |l Power off computer using ,Understanding power options (shut down
+ different sleep, hibernate), working with power
ke || options understanding the settings, identifying mode of operation
mode of ,(safe mode and normal mode) 8
operations, create user understanding user accounts and rights
,account, log off create new user account, changing)
.log on, changing accounts controls, rights and access)
Understanding the What is software (checking system
application software L(requirements & hardware implications
types and their usage, how ,application software( integrated suites
install and ,desktop publication, spreadsheets
uninstall programs and ,database managements, presentations, Art
display their Lengineering, mathematic, statistics 9
differences from deletes, ,medical, managements, contents creation
update or multimedia, entertainment and system
.reinstall the software protection), managing software (install
new one, uninstall, reinstall and updating
software)
Delete systematically ,Disk managements programs (disk cleanup
unnecessary ,(check, optimize and compression
files, scandisk, defragment what is troubleshooting? Managing
Jdisk ,hardware / software, keep copies of data
compress disk, understand ,dealing with viruses, malware and Trojans
the most Getting windows help and support. 10
common troubleshooting of
computer
of software, copy files or disk
using
antiviruses, getting online
.help
Part 2: key applications (office 2013 or
2010)
Starting each program and ?What is key application?, what is can do
identifying ,Getting started (start & exit program)
the main screen in detailes as | looking at the main screen (for word, excel 11

title bar

PowerPoint), accessing commands and &
characteristic features, understanding
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main ribbon and their tools, ribbon, tabs, status bar, scroll bar, create
formula Jfiles from templates, how to get help
bar in excel, windows content || manipulating files and exchange.
status
.bar...etc
Writing text with some Microsoft words: entering and editing
wrong words text(using editing keys), writing in Arabic
and different formatting types | and English, changing orientation, using
to ,ruler, move around the documents
perform the task of this selecting text (word, line, paragraph, pages
lesson ,and all pages), save, close, open 3 12
documents, customizing view, edit, text
using (redo, undo, cut, paste, copy)
formatting text using font command, point brush
and alignment types, spell check and
correction
Indent text by hanging the Understanding tab settings, working with
first line or indents, organizing list, working with
hanging the main paragraph paragraphs, change line space, set
body, line & paragraph spaces, working with styles
space types, find and replace | using quick styles, finding and replacing
text, find items, document formatting, page 6 13-14
and replace using formatted backgrounds and watermark, learn how
text, add write Arabic in English direction and write
background or watermark, English word in Arabic direction
add
different styles for word and
.pages
Insert page humber and/ or ,Page setup (changing paper size
,images ,orientation, margins), insert pages breaks
clipart, excel, sheet, create adding page number or title, applying
,2tables columns and how to use it, preview and
change column size, adding print documents, using multimedia files 3 15
,row (insert, image, object) and manipulating
formatting tables them, using tables (create, new one, insert
(excel table, selecting items, in the table
and formatting tables
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2- IC3 GS4 which stand for internet and computing core
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Define the subject of kinds of fluid flow specially liquids, and Loyl salal) Cilaal
studying behavior of flow and the parameters affecting it, also )
studying energy transformation of fluid flow.
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Diseussion and
solving
exercises —
quiz-
homework

Practical lecture

Types of unit systems, density, specific
volume, pressure, temperature (Celsius
and absolute),Properties of fluids :
difference between fluids and solid
,metals

difference between liquids and gases

The student
understands the
lesson

Diseussion and
solving
exercises —
quiz-
homework

Practical lecture

Definition of density, relative density,
specific weight, specific volume, ideal
fluid, real fluid, examples.

The student
understands the
lesson

Diseussion and
solving
exercises —
quiz-
homework

Practical lecture

Shear stress, dynamics of fluid flow,
Newton's Law of viscosity, dynamic
viscosity, kinematic viscosity , surface
tension.- Capillarity, liquid vapour
pressure,

The student
understands the
lesson

Diseussion and
solving
exercises —
quiz-
homework

Practical lecture

Pressure, liquid pressure head, Pascal
aw of pressure, variation of liquid
pressure heat with respect to gravity,
pressure at a datum for stationary
liquid.

The student
understands the
lesson

Diseussion and
solving
exercises —
quiz-
homework

Practical lecture

Absolute pressure, gage pressure,
barometer, pressure gage equipment.

The student
understands the
lesson

Diseussion and
solving
exercises —
quiz-
homework

Practical lecture

Bourdon gage, Piezometer, U tube
manometer, comparative gage.

The student
understands the
lesson




Diseussi_on and Practical lecture | Fluid motion, fluid flow, The student 6 10-9
solving pressure of fluid flow, laminar | Understands the
exercises — lesson
quiz- ,flow, turbulent flow
homework velocity profile of flow,
Reynold's number
Diseussion and Practical lecture || Flow rate, volumetric flow rate, mass The student 6 12-11
solving Jflow rate, - Continuity equation understands the
exercises — problems on continuity equation for lesson
quiz- uncompressibil fluids
homework
Diseussion and Practical lecture | Bernoulli equation and application. The student 3 13
solving Losses understands the
exercises — lesson
Practical lecture || Minor losses in pipes / friction losses, 3 14
examples.
Practical lecture | Measurement of flow, Venture meter, 3 15
Orifice meter.
ddaal) cila jial)
week Details Vocabulary
1 Calibration of Bourdon tube pressure gauge
2 Measurement of mass flow rate by using hydraulic bench
3 Measurement of static pressure by using venturimeter .
4 Measurement of velocity and discharge flow by using venture meter
5 Calculate discharge coefficient for venture meter
6 Measurement of velocity and discharge flow by using orifice meter .
7 Experimental study of laminar , turbulent and transition flow
8 Measurement of frictional losses for laminar flow
9 Measurement of frictional losses for turbulent flow
10-11 Measurement of losses for sudden contraction and sudden enlargement
12-13 Measurement of losses for fitting , valves in pipe .
14 Measurement of jet force flow on flat plate.
15 Measurement of jet force flow on hemispherical plate .
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1 .Frank M. White, Fluid Mechanics, Fourth Edition
2 .T.AL-Shemmery, Engineering Fluid Mechanical,2012

3. M. Taki AL-Kamil, Fluid Mechanics, 2019
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Improving students’ skills in English language, developing their reading,
writing and listening abilities, and enable them to write scientific reports in
English language.
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Unit one: hello
Am/are/is, my/your
This is with practice in wor

Unit two:your world
He/she /they, his/her
Questions

unit three: it all went wrong
past tenses

past simple

past continues

Unit four: family and friends
Possessive adjectives
Possessive's

Has/have

Adjective+ noun

Unit Five: the way I live
Present simple I/you /we /they
A and an

Adjective + noun

Unit six: every day
Present simple he/she
Questions and negatives
Adverbs of frequency

Unit seven: my favorites
Question words
Pronouns

This and tha

Unit eight: where | live
...There is /are
Prepositions

Unit nine: times past
Was /were born
Past simple -irregu lar verbs

Unit ten: we had a great time!
Past simple -regular & irregular
Question

Negatives

Ago

Unit eleven: | can do that Can
[can't

Adverbs

! Requests

Unit twelve: please and thank you
...I'd like

Some and any

Like and would like

41




Unit thirteen: here and now
Present continuous

Present simple & present
continuous

Unit fourteen: it's time to go!
Future plans 14
writing email and informant letter
Unit fifteen:

Revision

2 15
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2006
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Introduction to dynamics
0 Basic Concepts

O Newton’s Laws

0 Units

O Gravitation

O Dimensions

O Applications

Kinematics of particles

O Introduction

O Rectilinear Motion

O Plane Curvilinear Motion

O Rectangular Coordinates (x-y)

0 Normal and Tangential Coordinates (n-t)
0 Polar Coordinates

0 Space Curvilinear Motion

0 Relative Motion (Translating Axes)

Kinetics of particles

Section a force, mass, and acceleration

O Newton’s Second Law

0O Equation of Motion and Solution of Problems
0 Rectilinear Motion

O Curvilinear Motion

0 Applications

Work and energy
0 Work and Kinetic Energy
0 Potential Energy

0O Applications

Kinetics of systems of particles

O Introduction

O Generalized Newton’s Second Law

0 Work-Energy

O Impulse-Momentum

0 Conservation of Energy and Momentum
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0 Steady Mass Flow
0 Variable Mass
0 Applications

Basic concepts in strength of materials
0 Basic unit systems

0O Concept of stress

O Direct normal stress

0O Concept of strain

O Direct shear stress

Design properties of materials
0 Tensile and yield strength
0 Modulus od elasticity

0 Hardness

O Impact energy

O Fatigue strength

O Creep
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Practical details

Theoretical Details

Work with the
principles of the
workbook and
worksheet and their
contents, working
with mathematical
operators, create
work sheet, using
template, show the
different types of
data, save works,
closing workbook or
closing programs,
moving around the
.main excel window

Microsoft excel: understanding basic
terminology (work sheet, work file,
,cell

cell pointer, cell contents, row and
column

reference), building formula,
mathematical

operations, hierarchy of the main
mathematical operations, managing
workbooks (create new one, create
from

Jtemplate, enter data, moving around
saving, opening, closing,
(workbooks

Changing content auto
fill data

manipulating
worksheet and data,
using

the different option of
formatting cell

Manipulating the contents (selecting
,cells

columns, rows, worksheet, using
,undo

redo, coping, moving data, changing
column width and row height ), auto
filling

technique, deleting and editing
,contents




delete insert raw or column,
formatting

cells (number, font, alignment,
,oorder

color and shading, protection of cells
and

(work sheet

+.4) [ Writing different Creating simple and complex
shee types formulas, copy | formula 4-3
formulas, understand USing different typeS of Writing,
the different using
between absolute and | -@bsolute and relative address
relative cell identify un_derstanding common error values,
error values, use using I .
common built common built-in functions (sum,
. : ,average
in functions, -
. max, min, count, count A, count
,customizing tables black, if
» managing sheets round, Sqrt, today, day 360, left,
right
mid, trim) , copying formulas, insert
and
deleting worksheets, formatting
tables
using auto format
+ .4 Build different type of | Working with the charts (create 5
e ,chart ,Chart
customizing their select chart elements, changing chart
objects, build data types, positioning and resizing chart,
base table, sort data, | chart _
filter data, print and axis titles, changing background
data base table or and . .
chart, changing print c(?oli)orreffects, changing data series
-options adding or removing legend and data
tables
and grid lines), sorting data
ascending and
,descending, sorting multiple fields
filtering data using auto and
customize
type, customizing printout using
,options
.previewing and printing worksheet
+ i—‘f‘ Create presentations, | Understanding PowerPoint and 6

create using
template, insert slides,
changing slides

presentation, what does presentation
include, working with the
) presentations
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Jlayout, save work

creating, saving, closing, opening
presentations), moving around in the
presentation, managing the slides
inserting, deleting, rearranging the )
,Slides

changing layout, changing or
modifying

themes

+ laal

Open previous work,
,insert image

clipart, worksheet,
sound, video, as you
need, put transition
time within slide
and transition time
between slides, run
.slide show

Managing slide objects (using select
versus edit mode manipulating text,
create

tables and charts, inserting pictures
or clip

art or multimedia), creating master
,slide

animating objects (customizing the
(animation, applying slide transitions
running the slide show and set up the
presentation, previewing and
printing

.presentation

Part 3 : living online

Exercise of checking
connection of

your computer system
,to the internet

and use a simple
utility (ping request)
to test whether your
internet connection
is functioning or not,
open web sites of
different domains
,(.net, .org, .com
(edu.

The internet, browsers and the word
wide

web (the internet, the word wide
web, web

browsers), understanding web site
addresses (web site protocols,
resource

(names

Open different web
browsers (internet
explorer, Firefox,
Google, Chrome and
other) to explain their
functions
addressing, )
uploading,
downloading

and searching) and
,features (back

,Common web site / page elements
browser features and functions
(browser

functions, browser functions,
browser

features), getting connected,
defining

network, advantages of using
,networks

understanding local area network
(LAN)

and wide area network (WAN),
connected
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forward, refresh
,buttons, home page
tabs, favorites,
bookmarks, checking
the history, plug
ins/add-ons), connect
to the internet,
identifying networks
and their types

to the internet ( dial —up connection,
direct

connection), domain and sub
,Domain

need for security and firewalls

Exercise for creating | Digital communication: how can | 10
E-mail (Google communicate with the others?
mail, Yahoo mail), (electronic
social network mail, instant messages, text
account (Facebook ,MESSAQes _
:and Tweeter) VolIP, video Conferencing,
Blogs, and others, ,cha_lrtrooms ] )
sending text social, networking, sites, blogs,
message using presence .
Facebook messenger and standgrds_ for electronic
’ (communications
Skype, and other,
perform other
activities in social
,nhetwork (status
privacy, security
Explore E-mail ,Working with E-mail (username 11
properties security (passwords and credentials
password, password )
recovery
information, and
,S(alternative e -mail
sending email (to, CC,
BCC, and
subject), attaching file
,to email
building contact list
and others
Sending email using Using Microsoft outlook (creating 12
outlook (with new o
exploring all messages, receiving messages,
properties above the | Working
junk email folder, with attachments, managing spam,
((automating outlook emp_ty ) )
the junk email folder, automating
(outlook
Try to make strong Digital citizenship: identifying 13

password, try to

ethical
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remove files without
recoverable

ability (ex: Cleaner
free application)

issues (understanding intellectual
,property

copyrights and licensing), protecting
your

data or computer (identifying
software

threats, understanding viruses),
protecting

yourself while online, buying online,
how

?much information should | share
Protecting your privacy

Tray web search for Finding information: searching for 14
certain keywords information (different type of Web
using different search | ,Sites
: engine (ex segrching for specific web sites),
Google Bing), also using _
search multimedia search engine technology
files (picture, audio or (understanding )
video) in (how search engines work
specialized search
engine (ex : flicker
(com, YouTube .com.
Find specific and Narrowing the search, evaluating the 15
accurate information | information (reliability and
using Google (reduce | relevance
.no. of key words validity and authenticity, objectivity
use quotation marks, | and
use OR, search (bias
within certain site and
(others
1 C 3y i and compung core 1. Access excluded from the Note

W

"f
y o
R
:
‘D

program of

first year and moved to the second
year

to support information and data
management system, which may
need

and for crowded program.

2. Bold and large sized text
represents the

main title of the lesson.

3. The underline text represents the
main

subject

4. Books must be provided to
support the
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instructor
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Define the subject of study: theoretical processes and cycles of Lyl Balal) Cilaal
thermodynamics. The students have to know how it used in heat
transmission and power station plants can. Also Theoretical study of
different types of Heat transfer
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Jaladdiie | B | Introduction S o 3 1
;ﬁ :ﬁ“ é“u‘:“;‘f Types of unit systems, density, specific g‘w“;‘““‘
s el | LA volume, pressure, temperature Tl
& (el Lkl g
Jaladdie | ki | First law of thermodynamics: 3 2
ki call | plidiuds | inds of energy, (dynamic energy,
A‘fjl potential mechanical energy, internal
" | energy, heat , work), work of a system
represented on pressure — volume
diagram, energy of flow, enthalpy,
energy — conservation equation of first
law of thermodynamics.
Al ddila | B | Application of first law of 3 4-3
sthel g ciuall | lsdiuls | thermodynamics
m“‘“ ::ﬁ& Energy equation for steady flow, some
i " || application on first law for steady
state open systems, application on first
law for steady state open systems,
application on (nozzle, diffuser,
throttling, condenser, boiler, turbine,
compressor, heat exchanger, open
plane), representation of work for open
systems for steady flow on pressure
volume diagram, examples.
¢ | Second law of thermodynamics : S iy 3 5
pldiuls | Reversible process, entropy, p il
xﬁ& tempe_rature-entropy diagram, Zﬁl‘
coordinates ’
place on T-S diagram, cycles, work of
cycle, thermal efficiency of cycle,
examples. State of second law for heat
engine, and for heat pump.
Jalddile | g | |deal Gas : 12 10-6
#loaly hall | pladluls | Specific heat at constant volume,
“""'*:i."“‘ :’:ﬁ& specific heat at constant pressure,

equation of ideal gas state, gas
constant, universal gas constant
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Constant volume process, constant
pressure process, constant temperature
process, studying of process on P —V
diagram and T — S diagram,

examples.

Adiabatic process, isentropic process,
studying of process on P -V

diagram and T-S diagram , examples.

standard air cycles : 6 15-11
Carnot cycle reversed Carnot cycle,
studying of cycle on P — V diagram
and T — S diagram, examples.

Otto cycle, diesel cycle, studying of
cycle on P -V diagramand T — S
diagram, calculating heat changed,
work and efficiency of each cycle.

el iadl Practical side

week Details VVocabulary
1 How to use the components of measuring (pressure, temperature, power, work) with conversion of
units?
2 Electrical Equivalent of Heat
3 Specific Heat of Solids
4 Mechanical Equivalent of Heat
5 Measure The Specific Latent Heat of Vaporization of Water
6 1ST Law of thermodynamics opened system
7 Determinations of exhaust gas analysis by using Or sat Apparatus
8 Study of Solar Energy device
9 An experiment of calculating thermal efficiency for steam cycle.
10 An experiment of Heat pump.
11 Calibration of thermocouples
12 Boyle Gases Law
13 Pressure-Temperature Relationship for Steam
14 Separating and Throttling Calorimeter
15 Cross-Flow Heat Exchanger
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1-Cengel, Yunus A.; Boles, Michael A. (2005). Thermodynamics - an (ladll) dustl) xabyal
Engineering Approach. ) )
McGraw-Hill. ISBN 0-07-310768-9.

2- P.K Nag ,Basics and Applied Thermodynamics by, Uploaded: 02-
10-2017.

3- R.K. RAJPUT ,ENGINEERING THERMODYNAMICS, Third
Edition : 2007

4 Tarick AL- Shemmeri, ENGINEERING THERMODYNAMICS ,
2010
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Il

: ignition engine and its components
I

gyagall gl Bangl) amd

Basic engine nomenclature, engine classification

Four-stroke cycle spark - ignition engine and its
components, four- stroke cycle compression

dlas g 4y pbas

Bpalae
iy

Bpalae
=

4..\3.493

Spalae
i

B palaa
e

-

4.\3.6‘«3

Bpaalaa
Y

-

-

Two stroke cycle spark ignition engine, Two -
stroke cycle compression Ignition engine,
.comparison of two stroke and four stroke engine

Valves timing for 4-stroke cycle spark - ignition
engine and four- -stroke cycle compression
ignition engine, variable valve timing [WT,
CVVT]. Valves timing for 2- stroke cycle spark -
ignition engine and 2-stroke cycle compression -
ignition engine, Scavenging systems for 2-stroke
.engines

-

Engine performance and testing, performance
parameters for 4-stroke engine and 2-stroke
engine, basic measurements indicators. Illustrative
examples

Performance of S. I. Engine, performance of C. I.
Engine, effect of variable compression ratio on
engine performance. Effect of strength mixture
(Fr) on engine performance factors

—_— |
Engine heat balance sheet. Illustrative examples

Combustion equations, heat of combustion -
Theoretical flame temperature - chemical
equilibrium and dissociation - Theories of
Combustion - Pre-flame reactions - Reaction rates.
Combustion in S. I. Engines, stages of combustion
in S. I. Engine

_——_——____________________

Effect of engine variable on stages of combustion
in S. 1.Engine. Flame structure and speed, Cycle
by cycle variations, Lean burn combustion,
.Stratified charge combustion systems

.262
i) clajia cleludl g5
Zg 1gidaal)
engine 8 1
classification
7| F——
four- stroke cycle 8 2
7| ——
Spark ignition- 8 3
compression
Ignition
7| ——
Valves timing 8 45
7| —
Engine 8 6-7-8
performance
7| —
Performance of S. 8 9-10-
I. Engine 11
7|
Engine heat 8 12
balance
7| F—
Combustion 8 13
equations, heat of
combustion
7| ——
Effect of engine 8 14
variable on stages
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_————

Detonation or knocking in S. 1. Engine, what, why,
control, & octane, effects of detonation, Control of
duration, pre-ignition, effect of pre- ignition on
.engine

———

S.1. engine combustion chamber designs

| —|

Carburetion in S. 1. Engine, Gasoline - air
mixtures. Mixture requirements - Mixture
formation - Carburetor, Chokes. Simple carburetor
calculation of the Air-fuel ratio for a simple
carburetor, design of carburetor, venture size, fixed
venturi and variable venturi and constant vacuum

types

|

Injection fuel systems in S.I. engine, Pneumatic
and Electronic Fuel Injection Systems, Ignition
systems requirements, Timing Systems, breaker
mechanism. Gasoline Injection - TBI, MPFI, GDI
and Air- assisted Injection, Engine Management
System, Mono point, Multi point, Direct injection
systems and Air assisted systems - Principles and
Features, Idle speed, lambda, knock and spark
.timing control

T —

Sensors for Air flow, Pressure, Temperature,
Speed, Exhaust Oxygen, Knock and Position in
engine management systems - Principle of

.oBeration, construction and characteristics
1l In

Combustion in C. | engines, stages of combustion
in C.1. engine, variable affecting, stages of
combustion

T —
Diesel knock methods of controlling diesel knock

_— |
C. I. Engine combustion chamber designs, Stages

of combustion, vaporization of fuel droplets and
,Spray formation, air motion, swirl measurement

1 —
Fuel injection in C. I. Engine, requirements of

diesel injection system, types of injection systems,
types of fuel injectors and nozzles

——_——

Fuel, specification, fuels for S. I. Engines, Octane
number requirement, additives, fuels for C. I.
Engine, cetane number requirement, additives,
alternate fuels. Fuel - Quality standards for
Automotive Engines - Lead free gasoline, low and
ultra-low sulphur diesels, LPG, CNG, Alcohols,
Biodiesels, FT diesels, hydrogen

7
Detonation or 15,16
knocking in S. I.
Engine

7| —————
engine 17
combustion
chamber designs

7|
Gasoline - air 18,19
mixtures

7|
Injection fuel 20
systems

7|
Sensors for Air 21
flow

7| ——
Combustion in C. 22
| engines

7|
Diesel knock 23

7| —
C. . Engine 24
combustion
chamber

7|
Fuel injection in 25
C. I. Engine

7|
fuels for S. I. 26
Engines
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_———— 7 —
Effect of supercharging on performance of the . supercharging 27
engine supercharging types, Turbo- and
supercharging, operation of turbocharger.

Intercooling, Practical considerations for Sl and Cl
engines

| I 7| ——
Engine friction and lubrication, additives Engine friction 28

7|
Pollutants from S. 1. Engine, effect of engine Pollutants 29,30

maintenance on exhaust emissions, emissions
control. Diesel emissions, diesel smoke and its
control comparison diesel and gasoline emissions,
Current trends in engine technology - Multi-
valving, Tuned manifolding, camless valve
gearing, EGR, Part-load charge stratification in
GDI systems, Current materials and production
processes for engine components, Hybrid electric
vehicular piston engines and their characteristics.
Noise pollution, EMISSION MEASUREMENT,
EMISSION CONTROL, Engine Design
modifications, fuel modification, evaporative
emission control, EGR, air injection, thermal
reactors, Water Injection, catalytic converters,.
Common rail injection system, Particulate traps,
Nox converters, SCR systems. GDI and HCCI
.concepts
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1-Bason & Whit" internal combustion engine"

vol. 1 & vol.2 1979
2 -P. L. Ballaney" internal combustion engine"

1980-
3 -Chorles F. T." the internal combustion engine

in theory & practice" 1986
4-Thermodynamics & heat Engines "thermal

engineering
5-A course in internal combustion engines M. L.
Mathur
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6-Internal combustion engine fundamentals,
by: John Heywood pub::McGraw-Hill (1988)-
USA.

7-Introduction to internal combustion engines,
by: Richard stone, pub.: MacMillan- (1992)

USA.
8 -8Internal combustion engines Applied

Thermodynamics, by: Colin R Ferguson and
Allan T. Kirkpatrick, pub.: John Wiley & sons -
2001/.
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