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Course number 020314111

Title General chemistry
Credit hours 3

Theoretical hours 3

Practical hours 0

Course Description:

This course provides students with fundamentals of chemistry and how to use

thesefundamentalstogainanunderstandingaboutmaterialsandtheircharacteristics. Ar

eas of study: atomic structure and chemical bonding; the periodic table and

somepropertiesoftheelements;stoichiometry(quantitativechemicalrelationships);re

actionsbetweenionsinaqueoussolutions;propertiesofgases;intermolecularattraction

s and the properties of liquids and solids; solutions; electrochemistry and

corrosion; and introduction to organic chemistry.

Course Objectives:

In the completion of this course ,the students are required to understand the

following:

1- The construction of matter; atoms, molecules, moles, chemical formula

and the periodic table,

2- The chemical reaction principles ,calculations and limiting reactant and

reactions in aqueous solutions,

3- The periodic able, and the chemical properties of elements, properties of

Gases
4- Electronic structure,

And electrochemistry.

chemical

Bonding, intermolecular

forces,
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Course Contents:

Unit 1: Introduction (chapter 1, 2 lectures) The international system of units and
measurement and significant figures (mly 1.3and1.4 are requited).
Unit2: Atoms, Molecules, and Moles(Chapter2,4lectures)

The mole concept, measuring moles of atoms ,measuring chemical for mulas,
empirical for mula and medullar for mulas(exclude 2.1and2.2)

Unit 3: Chemical Reactions and the mole concept (chapter 3, 4 lectures)
Chemical reactions and chemical equation and calculations based on them,
limiting-reactantcalculationsreactionsinsolutionandstoichiometryofthesereactions.
Unit4:The periodict able and some properties of the element
(chapter4,3lectures)Somepropertiesoftheelements,atomicnumbersandthemodernp
eriodictable,reactionsofmetalswithnonmetals,formationofmdecularcompounds,so
mepropertiesofionicandmdecularcompounds,oxidation-
reductionreactions,namingchemicalcompounds(exclude 4.1-4.3).

Unit5: Chemical Reactions in agueous solutions (chapter5,4lectures)
Solutionterminologyelectrolytes,reactionsbetweenions,acid-basereactions,why
metathesisreactionsoccur,redoxreactionsinsolutionandbalancingofequations,stoicn
iometryof ion creations, chemical analysis and titration, equivalent weights and
normality.

Unit6:
Electronicstructureandtheperiodictable(chapter7,4lectures)Electrcmagreticradiatio
nandatomicspectra,atomicstructureandthebollrtheory,thewavenatureofmatter,

electrons pin and the paul ;exclusion principle ,the electron

configuration of the elements, the periodic table and the electron configuration,
the shapes of atomic orbitals, the variation of properties with atomic structure.
Unit7:Chemical Bonding(Chapter8,4Lectures)

Bonding in ionic compounds ,Lewis symbols,the
covalentbond,drawinglewisstructures,somebandproperties,coordinatecovalentbon
dploarmdeculesandelectronegativity(exclude 8.6and8.7).

Unit8: Properties of Gases (Chapterl1,4lectures)

Volume — pressure- temperature relationships for a fixed amount of gas, the ideal
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gaslaw,chemicalreactionsbetweengases,Dalton’slawofpaitialpressure, Graham’sla
wof effusion(exclude 11.7 and11.8).
Unit9:StatesofMatterandIntermolecularForces(Chapter12, 4Lectures)

The importance and types of intermolecular forces, general properties gases,
liquids and solids, heats of vaporization, vapor pressure of liquids and solids,
boiling points and freezing points, heating and cooling curves, phase diagrams.
(Exclude 12.6 and12.8-12.10).

Unit10: Electro chemistry(Chapter18.5lectures)
Metallicandelectrolyticconduction,electrolysisandsomeofitsapplications,quantitati
ve aspects of electrolysis , galvanic cells, reduction potentials , spontaneity of
oxidation- reduction teactions, the nernst equation, some applications to

corrsion.(exclude 18.8).

Unit 11: Introduction to organic chemistry (chapter 22, 3 Lectures). Fandamentis
of organic chemistry, organic compounds containing oxygen, nitrogen and
halogens (only 22.5 and 22.6)
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Textbook

J.Brady,generalchemistry,principlesandstructure,3thEd.,Johnwileyandsons
(1990).
References:

1-  T.Brohn,H.EugeneLemayandB.Bursten,Chemistrythecentralscience,8"Ed.,
prenticehall,NewJersey(2000).

2-  J. Brady, J. Russell and J. Holum, chemistry matter and its changes, John
wileyandsons,newyork(2000).
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Course number 020314113

Title General chemistry lab
Credit hours 1

Theoretical hours 0

Practical hour 1
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Volumetric analysis (Acid — base Titration) -9

Reaction Reduction-Oxidation -4dbadll LaLaall dlule J) 5a¥) 5 308 <Bleldi- 10
Thermodynamics -11

Molecular Weight of avolatile liquid _aie Jibd 530 o 551-12
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e J. Brady, general chemistry, principles and structure, 3th Ed., John wiley and sons (1990).

e T.Brohn, H. Eugene Lemay and B.Bursten, Chemistry the central science, 8th Ed.,
prentice hall, New Jersey (2000).

e 2-J. Brady, J. Russell and J. Holum, chemistry matter and its changes, John wiley and
sons, new york (2000).
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Credit hours 2

Theoretical hours 2

Practical hour 0

Short Description:

Fluid properties, fluid static's, fluid motion, continuity equation, momentum principle, energy
Principle ,Fluid flow in pipes, pipe friction, introduction to Pumps ,Types, Selection and

application of pumps.

Course Objectives:

1- Develop competence in use of conservation laws (mass, energy, momentum) for analysis,
design, selection, and operation of flow measuring devices, of open and closed water and
waste water conveyance systems, and of hydraulic machines (pumps, turbines).

2- Study the fluid properties and the force effect on static and hydrolic .

3- Study the energy effected

4- Study the fluid flow and friction effected

5- Development of mass, momentum ,and energy balance.

6- Application of pumps and principle of it
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Detailed Description:

No. Unit Title Unit Content Hours

1 Introduction Introduction 4
Units of measurement
Fluid physical properties, Density, specific weight,

viscosity, surface tension, compressibility

2 Hydrostatics fluid pressure, Pascal's law, Pressure variation in static 3
fluid, pressure head, Gage and absolute pressure Pressure

measurements, barometer, Manometers, Bourdon

4 . Types of flow, Laminar and turbulent flow, uniform flow, 8
Fluid Flow Concept

steady and unsteady flow, incompressible and Compressible

flow Fluid energy: internal energy, Kinetic energy,

potential energy, pressure energy Fluid motion equations:

Continuity ,equation of motion for steady flow, Bernoulli

equation and its applications Flow measurement:

5 Flow through hpipes Types of flow in pipes, Reynolds number, boundary layer and |6
flow in pipe, loss head in pipes Darcy-Wies formula

Of head in pipe, relation between friction coefficient

6 pump Reynolds Friction loss in sudden contraction and expansion 8
Friction loss in fittings and valves Velocity distributions in
pipe flow, Positive displacement pumps, Gear and screw
pumps, Centrifugal pumps.

Pump sperformance and characteristics

curves Power and Types of Pumps

,Principle of operation Pump power and

efficiency

Teaching Methods:
1. Lectures
2. Power point presentations

3. Discussion
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Books and references:

1. Text book of Hydraulics ,Fluid Mechanics and Hydraulic Machines

byR.S.Khurmi,Publisher:SChand,New Delhi (May1987),ISBN: 8121901626.

2. Franzini, FluidMechanicswithEngineeringApplications,10thEdition, McGraw

Hill,2002.

3. Giles R V etal, "Schaum's Outline of Theory and

Problems of Fluid Mechanics and

Hydraulics",3rdEdition, McGraw-Hill, 1994,

4. EJohnFinnemoreandJosephBFranzini,
FluidMechanicsWithEngineeringApplications,10th Edition.
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Title
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Credit hours

1

Theoretical hours

0

Practical hour

3

Short Description:

Measuring of physical properties of fluids, forceon immersed plate, Jet forceon plate,

Bernoullisequation, Reynoldsexperiments, flowthroughorifices,andnozzleventurefrictionfactor.

Course Objectives:

At the completion of this course, each student is expected to be able

to:

. Validate Bernoulli's equation.

. Measure the fluid Density and viscosity.

. Determine the Force of pressure on immersed plate.

. Study the Energy loss and friction coefficient.

. Perform Flow rat measurements (by orifice and venture).

. Study the performance of Reciprocating, gear, and centrifugal pumps.

~N oo o1 b WO DN B

. Connect pumps in series and parallel and investigate the performance of each configuration.

Detailed Description:

No. Unit Content Hours
1 Density and viscosity measurements 3
2 Demonstrating of Bernoulli's equation 3
3 3

Measurement of hydrostatic thrust and center of pressure

Impact of jet

5 Head loss in smooth and rough pipes 3
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6 . 3
Flow over notches and Weirs

7 Flow around immersed bodies 3

8 PerformanceofReciprocationairl 3
compressor

9 3

Centrifugal Pump Testing

sl (3 sk
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Teaching method:
Laboratory
Books and references: lab-Sheets
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Course number 020302111

Title SEVIS ERIWW

Credit hours 2

Theoretical hours 2

Practical hour 0

Brief Course Description:

Concepts and definitions, electrical circuit elements, voltage, current, resistance, capacitance
and inductance, ohms law and dc circuit Calculations. Ac Circuits.Rc,RI circuit.

Course Objectives:

1. Defined and study current and voltage sources.
2. Use different the orems for analyzing DC electrical circuit.

3. Study the elements of AC circuit.

4. Study the resonance in AC parallel and series circuit.
5.To identify student with handy circuit analysis techniques.

Detailed Course Description:

and Electric circuits

Kirchhoff’s law.

the single loop circuit.

the single —node-pair circuit

series and parallel connected sources.
resistors in series and parallel.
voltage and current division

Unit Unit Name Unit Content Time
Number Needed
1. Introduction to Introduction 1

Circuit
Analysis and
Design
2. Voltage And units and scales. charge, current, voltage and 4
current Sources power charge. voltage and current sources.
ohms law
3. Basic Components nodes, paths, loops and branches. 2
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4, Basic nodal analysis, the super node mesh analysis.
Nodal and the super mesh. nodal vs mesh analysis
Mesh
Analysis
5. Handy Circuit linearity and superposition.
Analysis source transformations
Techniques Thevenin and Norton equivalent circuits
Maximum Power Transfer
DELTA - WYE Conversion
6. Capacitors and The Capacitor
Inductors The inductor
Inductance and capacitance combinations
Consequences of linearity
duality
7 Basic R L and The Source-Free RL |Circuit.
RC Circuits Properties of The Exponential Response.
The source-free RC circuit.
Establishing a DC Voltage across a Capacitor
Establishing a DC current in Inductor
Complex First —order Rl and RC Circuits.

Egagshasll clalddl dvaly
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Textbooks References:
Textbook
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Course number 020302112

Title UL G IV Y- F O

Credit hours 1

Theoretical hours 0

Practical hour 1

Course Description:

DC circuits, Ohm’s law, Kirchhoff’s voltage and current laws, network theorems; transient analysis of
RL, RC, and RLC circuits, impedance concept, power and P.F, series and parallel resonance, three

phase circuits, magnetically coupled circuits, filters.

Course Objectives:

Course Objective

1. To use measuring devices

2. To distinguish different types of electrical machines

3. Todistinguishdifferenttypesofcontrolelementsandprotectiondevices
4. To practice electrical wiring

-To introduce students to the use of basic electrical circuit elements such as resistors, power supply
capacitors and inductors.

-To construct, debug and analyze different types of DC and AC electrical circuits using resistors, capacitors
and inductors.

-To measure voltages and currents to verify KVL and KCL and different network theorems. Construct the
time response of current and voltage in RL, RC, and RLC circuits.

-To be familiar with an AC oscilloscope measurement.

—To connect and analyze series and parallel R-L-C resonance circuits and filters.
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Textbooks References:
Instructional Lab. Sheets

Course Syllabus:

Week [Course Topic Notes
1  |Lab Familiarization.
2 Introduction to Laboratory Equipment and Resistor Color Code.
3 DC Circuit Measurements: Resistance Combination and Kirchhoff’s
Laws.
4 DC circuit Analysis: Mesh Analysis, Nodal Analysis and Superposition.
5 . .
Thevenin's Theorem and Maximum Power Transfer
6  [First Order RC and RL Response (Step Response)
7 Transient Resonance in R-L-C Circuits
8 Frequency Resonance in Resistive, Inductive and Capacitive Circuits
9 Impedance in R-L and R-C Circuits
10 |Resonance in Series and parallel R-L-C Circuits
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Course number 020314231

Title Aalall AL o
Credit hours 3
Theoretical hours 2

Practical hour 1
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This course covers the basics of heat transfer through solid, liquid and gas phases, methods of heat
transfer, heat exchanger and their applications and operation. Work and energy, first and second laws of
thermodynamics and their applications.
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*.J. M. Smith, H. C. Van Ness (Translated by: H. Y. Ahmed, A. A. Jarallah ,F.Albadry), Introduction to
Chemical Engineering Thermodynamics,

* Wiley Joh

. J. P. Holman, Heat Transfer, 9th * Ed., McGraw Hil

. W.L. McCabe, J. C. Smith, P. Harriott, Unit Operation of Chemical Engineering, 7 th Ed., McGraw Hill
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1- Understand the various of heat transfer and their application in real life problems.
2- Analyze different methods to calculate the heat transfer coefficient in various heat

transfer problems.

3- Analyze the theoretical knowledge and apply it in conducting experiments in the forms of

of heat transfer
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3 Introduction, lab report 1
3 thermocouple 2
3 Linear heat conduction 3
3 Radial heat conduction 4
3 Free and forced convection 5
3 Improved heat transfer by cylindrical and fin surfaces 6
3 Temperature distribution along the cylindrical tube and fin 7
3 Thermogravimetric analysis 8
3 Film and dropwise condensation 9
3 Differential scanning calorimeter 10
3 Transient plane source method for thermal conductivity 11
3 Cross flow heat exchanger 12
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Course number 020314242

Title Guall e
Credit hours 1
Theoretical hours 0

Practical hour 1

Course Description:

This Lap deals with experiments of fire science, which studying in the firefighting engineering
department. The experiments covered thermal and fire properties such as heat release rate, oxygen
consumption, smoke generation, thermal conductivity, flammability of combustible solid material,
flame spread properties and ignition determination, oxygen index toxic and suffocating gases

resulting from combustion, and others topics as mentioned below.

Course Objectives:

This lab aims to create a realistic simulation by burning a group of flammable samples so that the student
has a complete perception about the speed of flame spread, the combustion products, the amount of toxic
and suffocating gases resulting from combustion, as well as the amount of heat resulting from combustion
Is determined and the amount of smoke produced from combustion is calculated and student determines the
minimum quantity necessary for the completion of the combustion process and as a result of these
calculations, the student designs necessary fire and ventilation systems and the number of exits according
to the initial results obtained through the laboratory.
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Course Learning Outcomes

By the end of this course students should be able to:

. Determination thermal conductivity of solid materials.

. Flammability of combustible solid material.

. Ignitability of combustible solid materials.

. Flaming and non-flaming condition.

. Flame spread properties and ignition determination.

. Measuring heat release of combustible solid material.

. Calculation oxygen index of selected material.

. Transmission, transmissibility, and specific optical density.

© 00 N O O b W N -

. Smoke production rate Calculation from material.
10. The amount of toxic and suffocating gases resulting from combustion.

11. Determine the manual and mechanical fire extinguishing systems, ventilation systems and exits that
must be available in the facility.

12. Determination of the flame spread speed and heat release rate.

13. Determination of heat release rate, CO and CO2 production, oxygen consumption rate and effective
heat of consumption.

Course Syllabus:

Week [Course Topic Notes

1 Introduction

1 |Laboratory safety and PPE

2 [Thermal conductivity apparatus, TCA300
thermal conductivity
Determination thermal conductivity of solid materials.

3 |Smoke density chamber apparatus

Transmission, transmissibility, and specific optical density.
Smoke production rate calculation from materials.
Comparison of 1ISO and ASTM standards.

4 . Midterm exam
Midterm exam

5 |IMO left flame spread apparatus

Definition flame spread, flammability of combustible solid material,
definition of heat release rate, comparison of flaming and non-flaming
condition, flame spread properties and ignition

Determination flame spread speed and heat release rate.
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Cone calorimeter apparatus
flammability of combustible solid material.

Ignitability of combustible solid material.

Determination of heat release rate, CO and CO2 production, oxygen
consumption rate and effective heat of consumption.

7  |Oxygen index apparatus

Determination of critical amount of oxygen.

Calculation oxygen index of selected material.

The relationship of heat with the amount of oxygen required for

combustion.
8 General Review Final exam
Final exam
Text Book

Manufacturer catalogs (fire testing technology) 1SO- (5660,5659,5658,8301).

References

Manufacturer catalogs (fire testing technology) 1SO- (5660,5659,5658,8301).
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Course number 020314142

Title Guall e Lilaal)
Credit hours 3
Theoretical hours 1

Practical hour 2

Course description

Passive fire protection (PFP)is an integral component of the three components of structural fire
protection and fire safety in a building. PFP attempts to contain fires or slow the spread, through

use of fire-resistant walls, floor, and doors.

AFP including: Fire warning and detection systems including automatic fire detection systems
including: smoke detectors, flame detectors, heat detectors, linear heat detectors, automatic fire
detectors, detector circuits, fire alarm operation and control, choice of detector and detector

positioning, manually- operated fire alarms.

Course objective:

- Introduce the students to fire safety and firing.

- Learn different PFP & AFP tools methods available to satisfy the aims of fire safety.

- Introduce the students to automatic sprinklers, and systems.

Unit Unit Name Time
Number Needed
1. Fire safety and firing + fire testing standard 2
2. Fire doors + fire walls 2
3. Fire dampers, fire stopping 2
4. Water supply 2
5. Controls, gauges and alarms 2
6. Sprinkler heads 2
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7. Protection of special risk 2

8. Fire detectors 2
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Course number 020314222

Title Gl oa dleal) L] avanas
Credit hours 3
Theoretical hours 0

Practical hour 3

Course description:

This course will focus on the design and application of water-based fire protection sprinkler
system as this is the most commonly used firefighting system worldwide. Topics will be covered
include basic design concepts and definitions, contract drawings, water requirement’s, fire
protection system, undergrounding piping design procedure.

Also, this course focused in alarm system, sound evacuation, lighting arresters and automatic

communication

Course objective:

- Provide students with essential knowledge of fundamental concepts and principles used
in fire protection system design, as well as the applicable NFPA standards.

Unit Unit Name Time
Number Needed
1 Fire protection systems 6
2 Contract drawing 6
3 Fire protection survey produce 6
4 Underground piping design procedure 6
5 Sprinkler systems 12
6 Hydraulic calculation method for sprinkler 12
systems
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Course number 020314224

Title ] Gal o Lleal) Aaaif araa
Credit hours 2

Theoretical hours 0

Practical hour 2
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