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Subject Weeks
Heat transfer types & overall coefficient. 1
Thermal comfort, parameters , limition & charts & comfort 2-3
zones.
Heating load parameters & calculations. 4
Cooling load Parameters & Calculations 5-7
Heating & Cooling systems 8-9
Automobile air conditioning system. 10
Actual Heating & Cooling Process 11
Heating Recovery. 12
Computer-aided cooling load calculation. 13
Air — ducting Design , kinds , pressure losses, calculation & 14-15
dimensions.
Fans , type & it's specification & laws. 16-17
Vibrations , sources, measuring. 18
Pipes & pumps, types, selection, calculation and laws. 19-20
Air — conditioning system application 21
Air — filtration methods. 22-23
Air Washers 24
Dehumidifiers & humidifiers. 25
Energy distribution in air conditioning system 26
Noise, limition & measuring 27
Energy conservation in Building. 28-30

Lilanl) o y2al




Subject Weeks
Calculation of cooling coil capacity 1-2
Calculation of heating coil capacity 3-4
Calculation of room air conditioner performance 5
Determination of heat pump performance 6
Heat equilibrium in air conditioner 7
Calculation of water - coil capacity 8
Heat Recovery performance. 9
Air distribution 10
Determination of center fugal fan performance 11-12
Studying the pressure loss in air duct 13-15
Studying the performance of center fugal pump, efficiency, 16 - 18
pumps in series and parallel
Auto — Heating — Cooling System. 19
Performance of series and parallel pipe net 20
Equilibrium mass for cooling tower 21
Heating equilibrium for cooling tower 22
Calculation of heat transfer coefficient in cooling tower 23
Pressure losses in pipes & bend 24 — 26
Calculation of the sensible and latent heat in central air 27 - 28
conditioning systems
Air filtration , types , pressure losses . 29
Humidifiers & dehumidifiers equipment. 30

JJLAAAS\\

1) Applied Air — conditioning and refrigeration by C. T
Gosling

2) Air — conditioning Engineering , by W. P. Jones

3) gliilly elogl) ChuSi dusia fgabie— g3sal) A

4) Environment Engineering , analysis & practice by
Jennings

5) A course of refrigeration & Air-conditioning by Arora S.
Domkundwa

6) Ashrae Handbook , Fundamentals
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1- Modren Air — Condition practice by Harris
2- Principle & Refrigeration by Dossat
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3- Refrigeration & Air — conditioning by ARORA

4- Handbook of air-conditioning system design by carrier
air-conditioning company

5- Refrigeration and Air-conditioning by Stoecker

6- Refrigeration & Air-conditioning by Ballany

7- Refrigeration & Air-conditioning by Jordan & Priester

Commercial Refrigeration by Andarase
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Basic principles and importance of heat transfer. 1
The three kinds of heat transfer , conduction heat transfer, 2
convection heat transfer , radiation heat transfer, examples
Conduction of heat transfer in the steady state conduction 3
through a homogeneous plans wall
Conduction through a composite plans wall, heat resistance . 4
conduction through a homogeneous cylinder wall
Conduction through a composite cylinder wall , influence of 5
variable conductivity , examples
Heat transfer by convection , Reynolds concept of similarity of the | 6

flow of fluids and the viscosity , the most important dimensionless
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groups, examples

Heat transfer by free convection , heat transfer from verticaland | 7
horizontal surfaces , examples

Heat transfer by free convection from horizontal square plates , 8-9
heat transfer proportion of air at atmospheric pressure and
properties of water . examples

Heat transfer by forced convection , the heating of fluids in 10
turbulent flow through pipes , examples

The heating of fluids flowing normal to single wires and tubes the | 11
heating of fluids flowing normal to tube banks , examples

Heat transfer by the combined effect of conduction and 12-13
convection, heat transfer between two fluids through a plane wall,
heat transfer between two fluids through a cylinder wall,examples

Types of heat exchangers, the log mean temperature difference, | 14-15
examples

Heat exchanger effectiveness ratio , examples 16-17
Heat transfer through fins , condensation and boiling heat 18
transfer

Heat transfer by radiation , the concept of a perfect black body 19

Stefan — boltzmann’s law of total radiation , general equation for | 20
heat exchange by radiation between black surfaces , examples

Heat exchange by radiation between large parallel black plane , 21-22-23
examples
Heat exchange by radiation between large parallel planes of 24-25-26
different emissivity , examples
Heat conduction in series with convection and radiation, 27-28
examples
Heat transfer through air space , examples 29
General problems , home works 30

JJL«AAS\

1- Elements of heat transfer, obert McGrow — Hill — 1984

2- Physical similarity and Dimensional analyses Dancan Edward
Arnold — 1953

3- Heat and mass transfer Jakob and Hawking John Wiley & Sons,
Inc. 1957

4- Heat transfer by Holman

dolaat) Cilaydall
Subject Weeks
Algebra sensible heat gain and latent heat gain 1-2
Experimental measurements to determine the thermal 3-4
conductivity of different materials




Subject Weeks

Determination heat transfer from vertical and horizontal 5-6
plates by free convection
Determination heat transfer by free convection from 7-8

horizontal cylinders

Determination the mixing — cup temperature (temperature of | 9-10
fluid flowing through a pipe

Determination heat transfer by forced convection in 11-12
turbulent flow through pipes ( heating and cooling)

Determination heat transfer by forced convection for liquids | 13-14
of high viscosity in streamline flow through pipe

Experimental the overall coefficient of heat transfer of 15-16
different walls

Types of heat exchangers and drawing temperature 17
distribution

Determination fouling factors 18
Determination the log mean temperature difference 19
Determination the effectiveness NTV. Method 20
Conduction — convection — systems ) consider the one — 21

dimensional fin exposed to a surrounding fluid and
determination the fin efficiency of different fins.

Determination the absorptivity and reflectivity and 22-23
transmission when radiant energy strikes a material surface
Method of constructing a black body enclosure. And heat 24-28

exchange by radiation between black equal parallel and
opposite squares or discs or rectangles

Heat transfer through air spaces 29

Heat conduction in series with convection and radiation 30
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1- Engineering Measurement & instrumentation by L. F. Adams
2- Control systems for heating & ventilation and Air-condition , by
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The syllabus of drawmg of refrlgeratlon and anr condltlonmg s?stems by using the
computer BEe ol - -;;

Second grade Department of machmes and equnpmem‘t

Branch of refrlgeration and air condltronmg i

Week | Syllabus (Note: Drawmg is oy usmg 'XutoCAD on computer) ;

i ' General introduction about line drawmg by AutoCAD

o Drawing of air duct fittings (A section of a duct - The inverse of right angle -
Branching from one side — Branching from two sides - Four-sided fittings

3" The collection of air duct fittings in one design “

4" Drawing of a complete air duct design with dimensions’ (md how to calculate

the allocation value for each duct
5" &6" | Drawing of a complete air duct‘design with linking by ffthe AH.U, air grills,

and air quantities ; i

7" | Drawing of a. building design labeled W|th details of vundows and rooms, e
entrance , and exit doors :

8" & 9" | Drawing of an air duct inside a building

1@y General introduction about the pipe systems. Drawmg of all linking andr

valves’ fittings 4 ¢

11"8, Drawing of a condensed refrigeration system cooled wuth water in addition
1 to a cooling tower, a working pump, and another pump for emergency
13"to | Drawing of a cooling and warming system that works by water of one, two, |

16" three, and four pipes with an expansion reservoir for each system

17"& Drawing of a machines’ room labeled with chlllers boilers, closed
7Y expansions reservoirs, pumps, pipes, and valves 43

19" Drawing of a map for a one-floor building labeled w:tta the linking of fans

and coil units and their linking with the machines’ room ¢ 4

20" to Drawing of a but!d(ng design labeled with the Imkmg of an air blower with a

2 coil that works by cool water and the distribution of duc?s on the rooms and -
water pipes from the machines' room

23“to | Drawing of a dual duct system - The induction system 8

24" G ' i

25" [ A scientific trip to learn about cooling and duct Systems for a work site
under constructior or a complete system : ‘

26" Drawing of a control system on bodmg water of a conienser by using the
flow switch ¢

7 Drawing of a control system on the cooling of an air conc!moner

28" Drawing of a control system on the cooling of a separated air cooler |

29" & Drawing of an operation for fixing of air ducts under tl]e secondary roof —

30" Devices’ supporters ~ Pumps’ bases’ - Pipes ~ Ascending ducts i
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Name of Subject Annual System Chromatic chart Weekly
Hours
Principles of Refrigeration 30 Weeks Th. Pr. Total
and Air conditioning
English Language 2 2 4

5> CusAim of subject

il ) ) Sl LIl Cagnd GUISy | sl ) 750l ae by 2tV slon (S Bl lsl YU LIl Cag

Th. Syllabus

L ezl

week No.

Details

1-2

Principles of thermodynamics, property, state, Temp.(dry and wet),
pressure (Abs., ga, atm.), sp. volume, sp. humidity, Rel. humidity, heat
(sens. And lat.), dew-point, air conditioning, refrigeration, Ton and
refrigeration, refrigeration types, element and equipment for property
measurements.

Air properties, Dalton laws,psychrometric properties calculations, sp.
humidity, rel.humidity, enthalpy, pressure and Temp.

Psychometric chart.

5-6

Psychometric chart using, for mixing process, sen. Heating and cooling,
lat. Heating and cooling, humidification and dehumidification, steam
injection.

7-8

Actual air conditioning process, air- mixing and cooling with
dehumidification with and without re heat coils, humidification of air
and heating with reheat coils.

9-10

Sensible heat factor, by- bass factor, contact factor, humidification
efficiency, thermal comfort requirements in space.

11

Principle of refrigeration, method of heat transfer, sp. heat, pressure and
critical pressure, temp. and critical temp. , phase change

12-14

Refrigeration method, natural and industrial system, vapour-
compression system, absorption system, steam- jet system , thermo
electric system , liquefaction of gases system, air- system in air-craft
and others

15

Pressure —enthalpy chart, for common refrigerant

16-17

Vapor-compression system, theoretical calculation (heat added , heat
rejected, work compressor , cop., quantity of refrigerant)

18-19

Actual vapor compression system, the effect of vapour super heated in
suction line, sub-cooled in liquid line, pressure drop (pressure losses
and heat exchanger on c.o.p.

20-22

Compressor, classification, working principles, types, (reciprocating,
rotary, center fugal, screw, and another types), construction, secondary
types, type of refrigerant using, advantage and disadvantage for each

type.




Practical Syllabus

23-24 Condensers and cooling tower, classification condensor (air- cooled,
water cooled, evaporative), advantages and disadvantages for each
types, classification of cooling tower.

25-26 Expansion devices types, (manual device, automatic valve, thermostatic
valve, low and high side float valve, capillary tubes, advantages and
disadvantages for each type.

27-28 Evaporators types-(natural and forced convection), (floated and dry
expansion) advantages and disadvantages for each type.

29-30 Refrigerant, classification, (main and secondary) required prosperities,
selection of refrigerant.

Ref.
1- Air- conditioning engineering by w.p.Joins.
2- Principles of refrigeration by Dossat.
3- ASHRE hand book.
4- A course of air conditioning and refrigeration by Arora and Domkundwar.
5- Air- conditioning engineering by Copta.
Week Details
1 Thermometer types, using
2 Calibration and scaling of thermocouple
3 Pressure devices, types and using
4 Velocity devices, types and using
5 Pitot tube and manometer using for air velocity
6 Psychometric chart
7 Air-mixture processes
8 Air cooled with dehumidification
9 Air heated with humidification
10 Evaporative cooling
11 Air cooled with dehumidification with reheat
12 Air heated with humidification with reheat
13 Air mixed, and cooling with dehumidification and reheat
14 Pressure-enthalpy chart
15 Theoretical vapour compression system
16 Heat balance and cop. calculation for vapor
17 Vapor compression system with or without heat ex.
18 Efficiency calculation for comp. and cond. And evp.
19 Reciprocating compressor / construction
20 Centrifugal compressor construction
21 Rotary compressor construction
22 Screw compressor construction
23 Study of different types of condensers
24 Study of different types of evaporators
25 Study of different types of expansion valve
26 Efficiency calculation for different type of cond.
27 Efficiency calculation for different type of evp.
28 Efficiency calculation for different type of comp.
29 Find relationship between Temp. Refrigeration and time.
30 Study the absorption refrigerant
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3 1 2 AN O NI
osll Coua To give the students information

about basic principles of thermodynamic ,first law ,and second law of thermodynamic ,deep study for Carnot
power cycle and reverse

Cycle.

Week No.

Details

1- 6

Thermodynamic term- measuring devices- properties- state —
process- cycles —density and specific volume — the pressure(
gage , vacuum, and absolute)- temperature relations(Celsius,
Kelvin and ranking scale)-energy- renewable energy-resources
(solar energy, wind energy, energy of water falling, tidal energy)-
hydrocarbons source (oil & gas)-form of energy used in
thermodynamic-potential  energy-kinetic  energy-heat-work.

Internal energy-flow work.

/-8

First law of thermodynamics-flow system-nun flow system —
steady —un steady —open —closed. examples.

9-10-11

Applications of the first law on nozzle, diffuser, condenser,
evaporator, compressor, heat exchanger(surface, open),
turbine, boiler . examples.

12 - 13

Thermodynamic process undergoing at constant(pressure,

volume, temperature, enthalpy)- polytrophic process- with
representation on a(P-V),(T-S)&(P-H) diagram.

14

Specific heat, kind of specific heat- gas constant .

15

The second law of thermodynamics, statement of the
second law, heat engine, heat pump .

16 —17

Carnot power cycle- reversed Carnot cycle(refrigeration & heat
pump applications). Examples .

18 -19

Study of steam. Steam properties- using steam tables .

20

Calculations of the properties for (liquid-vapor)mixture(wet
steam).

21 -22

Steam process under going at constant (pressure, volume)-
isentropic process, adiabatic process & applications.

23 -24

The Rankine cycle ,processes of the cycle , examples

25

The vapor Compression cycle.

26 -27-28

Fuel —definition of accounts and properties of the fuel used in
boilers and cooling systems absorbance.

29 -30

Boiler — types — characteristics .
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Week Syllabus
No
1 Measuring component of pressure.
2 Velocity measurements-pito-static tube
3 Measuring component of temperature.
4 Measuring component of power and work.
5 Studying of Boyl's law
6 Calculation of potential energy
7 Calculation of kinetic energy

8 Carnot cycle
9 Heat pump
10 Calibration of thermocouples
11 Saturation pressure &temperature
12 Thermodynamics processes
13 Calculation of Specific heat (Cp)
14 Latent heat of vaporization
15 Studying of Steam Charts
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Weekly hours £ 52l 30 The subject
Total | Act Th. Mechanics
3 1 2
| Teaching in English
salall Cana
- kil alsally slgal) @ilia Slilin 3 Anle) Shleall Qlllall GL) ) Bald) Caags
Subject Weeks
Introduction to mechanics 1

(Definitions, Units, Load, Applied mechanics, Stress,
Strain, Safety factor, Mechanical Properties, Stress
Strain diagram)

Stresses due to : 2-8
- Normal Load (Tension & compression)
- Tangential Load (Shear & Torsion)
- Change in Temperature (Thermal)

Application with uniform and non uniform material and | 9 — 10
load with variable cross section

Introduction to Fluid Mechanics 11
(Definition, Properties of fluid, steady flow)
Fluid static , Pressure of a certain depth 12

Specific Gravity, Viscosity ( Newton's law of Viscosity, | 13
Types of fluids) , effect of temperature on viscosity ,
effect of pressure on viscosity

Pressure Measurement 14
(Boarder gage, Piezometer, manometer, Pitot)

Floating and sub — merged calculation 15
Continuity equation with application 16-17
Bernolli equation with application 18-19
Energy equation with application 20-21
Momentum equation with application 22-23
Orifice & Gates 2423
Flow in pipes (parallel and series losses in pipes) 25-26
Friction losses in pipes 27-28
Air flow in ducts 29 -30




| Subject | Weeks

JJL‘AAS\

1. Strength of materials by singer

2. Strength of materials by young &timoskenco

3. Fluid mechanics by Streeter

4. Fluid mechanics with engineering app. By Daugherty

&franzini&Finnemore
5. Fluid mechanics by Donglas
( ilSes) dobend) Asall Junalis

Subject Weeks
Mechanical properties of material, Scientific Movie 1

- Hardness test (Vickers , Brinell , Rockwell) 2-4

- Impact test 5

- Tension test 6

- Torsion test 7

- Shear test 8
Discussion 9
Pressure measurement

: 10-14
( Piezometer , manometer, bourdon gage)
Velocity Measurements by : 15-17
Orifice meter, Venture meter , Discussion
Application of 18-19-20
Continuity equation, Bernoulli equation, energy equation,
momentum equation
Scientific movie 21
Flow in pipes, Determination the characteristics of parallel & | 22-23-24
series flow, Discussion
Determination of pressure loss in pipes 25-26-27
Friction factor 28 -29

Scientific movie & Discussions.

30
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d g e g A
Hour per week Yearly system Subject title
total Applie | Theory (¥ yweek Engineering drawing by
d AutoCAD B ]
v ‘ v = ‘ Teaching language- English

Subject aims

The subject aims to make the student apple to deals with international drawing language

and concepts and to execute the drawing as needs
s 5 Esadl Olabasll o8 ¢ oo S e Laladl e 1930 05 Eott I als

I details week |
T2 8 B () o B QL il o ) kil O gl pliiasl ) = il o J1 BB \ 1
S g
Introduction to importance of engineering drawing by computer — limits and
dimension of drawing palate by auto cad - highlight of AutoCAD history .|
ey b dasd) OV alusen) = o e J1 G B e 14 A
Type of line in auto cad — using the menu and tool bar for line and texts
'>\§‘~;;‘s1 & Lalat) JG = :
Basic shapes by AutoCAD | g
A Sl — I S 1 =0 |
. Drawing modifications by auto cad - drawing assistance by autocad A
=AY

Lt ,.,.wm o Dliki— syl &2 dwrdid) Sloall
| Engineering operation by auto cad - dimension - application on previous concepts

C-LJ’-‘A}@D;J-:IA:-“AL:’JJ‘JE;}:Q )}E.B\QM)_)JM\P—V‘)

Drawing perspective - drawing perspective contain circle , rectangle, triangle , |

b ) D fmd P Vel

polygon

|l B ey — BRI & yie=iyie

| Projection theory — drawing simple projection
B skl e sl ao =1
But dimension on ¥-D shapes and on projection drawing
s oo W L) ) AR E S P
Investigate the third projection from previous two projection

| i ks Bilas oy = 83U o plall) b glor JIS01 = alad) & Yr-YyY-v)
Cutting theory - type of cutting lines according to the material- practice | 2

| 52 bs o e s Bls g | va-vo-rs
Practice on cutting projection from specific projection 43

I g;u}h};m@m i o YA-YY ol
Practice on Partially cut projection [

¥o-Ys

| by Sla s
i Application and project
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Y laay) 30

JJLAAA.“

1-Panal colter “Technical Mathematics” adaw Aduda

2- Murray R. “ Mathematical handbook” a gduw dladu
3- Shantinarayam “ Engineering Mathematics part 1 — 1987”
4- Garlick B. “ Technical Mathematics” 1981.
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