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paisl) 4d ko alail) ddyls | paasall o) Bangl and | Aglhaal) aladl cilajha | cleludl | goa)
cblaiay) | J“Z’M‘ Principles of e e s il 8 1-2
_ il il thermodynamics, At eyl g il
" B property, state, e )l\ 3 ) ‘Pj‘ «L\IAJ 35
Gllaiay) | Gl paalaall | Temp.(dry and wet), N 3 3 s .Q\
aill — dalgal) duleall pressure (Abs., ga, atm.), skl 4f =
- - g sp. volume, sp. humidity, sl Adadi
s Rel. humidity, heat
(sens. And lat.), dew-
point, air conditioning,

10




refrigeration, Ton and
refrigeration,
refrigeration types,
element and equipment

for property
measurements.
callatay!) ) yaalsall | Air properties, Dallton OB glsdl ala 3
laal) A Wl laws, psychometric ida il Ol
- o properties calculations, b 1 i Sl
clilatay) &) yaladll | sp. humidity, - \’ A |
— Akl duleal) | rel-humidity, enthalpy, ey = w‘\.})l:)l
o B pressure and Temp. Al 2y gha i
Cablaniay) Sl }h\;.d\ Psychometric chart. el sgdl ddajla e il 4
Cadadl|  ay Wl oy iy e s
cllaiayl |l pealal) asiinne JE
BT Al
=  5l) (‘ﬁgﬂ‘
cbalaiay) | )'41 .l | Psychometric chart elsd LA clilee 5-6
ladl) Al using, for mixing 2 il Al
- - process, sen. Heating L i) 1
Glilaniay| ) yuaalaall | and cooling, lat. Heating i X IA._\S‘L}“\ ),
— gl dulen]) | @nd cooling, D
c o - humidification and
gg;“}.-.‘j\ ?.4.:.‘5-‘!‘ dehumidification, steam
injection.
calblaiay) | }'A\A_A]\ Actual air conditioning &N il g elsedl Llx 7-8
bl _ 4 Jayl | process, al:r- mixing and fes Akl A
= - cooling with el eilile laai
Gtilaiay| &) yalsall | dehumidification with A — \
_ gl dulexll | @nd without re heat coils, & ub )...d_ Uf;“"‘]
T - humidification of air and A sk )l ddlal
c;‘}:d\ (‘.-.‘.-.‘5-‘!‘ heating with reheat coils.
Clilaniay) <l yealaall | Sensible heat factor, by- | — ilall ) eY) Jalaa 9-10
- . + 1.y | bass factor, contact dal ) (I A PN
- M\ - ATL)LA‘ factor, humidification Jl ::;m b \)Aj\
Glilatiay) ) yalsall | efficiency, thermal o= i
— ALl duleal) | comfort requirements in
o N space.
gg,—“}:‘j\ é‘:‘:‘s‘j\
cblaiay) <l )g,u\ Principle of Gk — ol sl 11
laall 4 el refrigeration, method of | 3 )| 115 ) ) (sl
- = heat transfer, sp. heat, Ll " 1l
Glilaniay| ) yuaalaall | pressure and critical e
_ dlll dulenl) | Pressure, temp. and Sy gl
T ’ critical temp. , phase skl
gg;“}.-.‘j\ ?.4.:.‘5-‘!‘ change
cblaiay) o ).'ABA\ Refrigeration method, Al Bk e ayeil) 12-14
sl iy Ll natural and industrial Gaphall oyl Al
- B system, vapour- e C el
Clilaiay) ) yuaalaall | compression system, ‘,u L a . }
_ dll dulenl) | absorption system, o shaie i b
T i steam- jet system , - alaial) Pl
g;‘}.-.‘j\ (‘.-.‘.-.‘5-‘!‘ thermos-electric system , | — lall ¢aay dashaia
1iqliefactipn of %ase§ Ason 5 Sl Akl
system, air- system in el e
air-craft and others ‘;‘}«J = .
<l ylall a5 e glata
Cablaniay) | }h\;.d\ Pressure —enthalpy chart, | lhis e ol 15

11




_ aalaal — 4y ylail) | for common refrigerant Blsal Y darall
clilai¥) | il yualadll ALl 2y 5l
gl idanl)
(= ) ﬁ:ﬁ\ﬂ\
cllaiay) <) yalall | Vapor-compression daghia e 16-17
- . “ oy system, theoretical _ L) Tl
— dbadl — A kil calculation (heat added , | L))L;l\ bl
Glilaiay| &) palsall | heat rejected, work Sl el
gl ulesll | compressor , cop., Al o ]
o B quantity of refrigerant) e liall Jadisa 5 hadll
gl
cllaiay) ) yalsall | Actual vapor ool e el 18-19
- . « ..y | compression system, the Ll Llcaty daaal)
— dladl — 4 kil effect of vapour super e L}A\ il s
Glilaniay| ) yualaall | heated in suction line, ¢ A g | J:l:
— Al dulen]) | Sub-cooled in liquid line, Wl e .‘J )
T - pressure drop (pressure Jildl ba & Ll
g;“}.-.‘j\ ?.4.:.‘5-‘!‘ losses and heat I baall Lsag
exchanger on c.o.p. Lﬁ)bgj\ Jatull
cllatay) ) yualsall | Compressor, Glaal e Je ol 20-22
- . « ..y | classification, working e (solwy Jagl gl
- M\ - @Ju‘ principles, types, 4 ~S',.J i Lg_‘_j“;j
Glilaiay| ) yuaalaall | (reciprocating, rotary, : >
. 3_\31.@_'\]\ dules]) | center fugal, screw, and
T a another types),
gg;“}.-.‘j\ ?.4.:.‘5-‘!‘ construction, secondary
types, type of refrigerant
using, advantage and
disadvantage for each
type.
cllatay) Gl yaladll Condensers and cooling S Al ey 23-24
- . « ..y | tower, classification Al )y ekl
- M‘ - ATU'L"A ‘ condenser (air- cooled, ﬁ,s nC d i
cllaieyl | @l jalad) | water cooled, ey
_ aull dulenll | €vaporative), advantages gl
T - and disadvantages for
g;“}.-.‘j\ ?.4.:.‘5-‘!‘ each types, classification
of cooling tower.
cllatay) ) yalaall | Expansion devices 2aaill &l gal e o paill 25-26
- . « v..v | types, (manual device,
- M\ - ATUH ‘ automatic valve,
cblatal) &) yaalaall | thermostatic valve, low
. :\-‘SLGJ\ duleal) | @nd high side float valve,
T B capillary tubes,
g;‘}.-.‘j\ (‘.-.‘.-.‘5-‘!‘ advantages and
disadvantages for each
type.
cllatay) <) yuialalll | Evaporators types- @z Sle s il 27-28
- . « ..y | (natural and forced <l Al
- M\ - ATUM ‘ convection), (floated and ’
clilaniay| ) yaaladll | dry expansion)
. :\_\Sl.é_ﬂ\ dules]l | advantages and
T ’ disadvantages for each
c;‘}:d\ (‘:‘:‘5-‘!‘ type.
cllatay) ) yualsall | Refrigerant, Glaal e Je ol 29-30
- . « r..n | classification, (main and Ayl
- M\ - ATUH ‘ secondary) required Al s
Gtilaiay| ) yalsall | prosperities, selection of
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refrigerant.
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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.

Loapall B2l il

alaily aalatl) sl

21

— il o) — Apalall gl — Alead) Sl alaall — Ay il Gl jaalaall

Adhal) ay jlia

] )

orall 4y .22

S o

) B

gsasall gl Basgl acd

dglhaal) aledl) cila da

cile L)

&5

Jicdadll ey
Jisilal cliaiaY)
(2 sall anill

il yualaal)
_ ikl
Llaal ) ol

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.

18 6

faol ol ey
fisiledl Cllasa)
e

il yaladl)
_ ikl
Llaal ) ol

First law of
thermodynamics-flow
system-nun flow

system —steady —un
steady —open —closed.
examples.

Jilodl) iy
Jisilel cliaiaY)
(2 sall anill

Gl ualadll
- 4 kil
Aleall il puzaladll

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

9b-10-
1

faladll iy
fiiledll bty
sl il

Gl ualadll
- 4 kil
Aleall il juzaladll

Thermodynamic
process undergoing at
constant(pressure,
volume, temperature,

enthalpy)- polytrophic

process- with
representation on a(P-

6| 12-13
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V),(T-S)&(P-H)
diagram.

Jagbadll clilatiaY) <l _palaall | Specific heat, kind of 14
Jadlgdl) clilatiay) | — iyl | specific heat- gas
= sl (,_,_\5_,1\ Jalaall ) pealaall constant .
fidliadll llatay) &l pmladll | The second law of 15
fAdlall cllaiay) | 4 ) thermodynam
(o sil) il _ ics, statement
sl of the second
o law, heat
suleall engine, heat
. pump .
Jagladll clilatiaY) &l _palall | Carnot power cycle- 16-17
JAilgdl) cllatay) | A el reversed
o sall aaill - Carnot
. sl cycle(refrigerati
el on & heat
laal) pump
applications).
Examples .
Jagladll clilatiaY) &l paladll | Study of steam. Steam 18 -19
fAdlall cllatiay) | 4 ) properties-
L..s*“ﬁl‘ il _ using steam
aladll tables .
<l
Alaal)
fickadll lilatay) &l _uamlalll | Calculations of the 20
failgdll cllastal) | Ayl properties for
o) il _ (liquid- .
sl vapor)mixture(
ol wet steam).
Aalaal)
Jicladll lilatay) &l _paladl | Steam process under 21-22
fAilgdl) cllaiay) | A el going at
- sl (,_us_,j\ _ constant
zaladll (pressure,
o volume)-
leall isentropic
- process,
adiabatic
process &
applications.
Jagladll clilatiaY) &l _ualalll | The Rankine cycle 23 -24
JAilgdl) cllaiay) | A el ,processes of
L..s*“ﬁl‘ il _ the cycle ,
bl examples
<)
Alaal)
Jagladll clilatiay) &l palalll | The vapor 25
fAdlall cllatiaY) | 4 ) Compression
s ) _ cycle.
_paladll
<)
Aalaal)
Jagladll clilatiaY) &l _palaall | Fuel —definition of 6 -27-
JAilgdl) cllaiay) | A el accounts and 28
sl apsil _ properties of

the fuel used in

15




palaall boilers and
<l cooling
Aoleal) systems
absorbance.
Jaladll clilatiaY) &l yalaall | Boiler — types — 6| 29-30
JAaill) clilasiay) —ay el characteristics .
sl il &l _yualaall
Aalaal)

el i .23
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— nall ) — Al il — Aleall < jualaall — 3yl ¢ jualall P
Allall o 5l
il dy .10
paitsl) 4d ko alail) ddyls | paasall o) Bangl and | Aglhaal) aladl Clajha | cleludl | gaa)
fadbadll clilaieY) < »aladll [ Introduction to 3 1
[l clilaiay) —4,k0 | mechanics
ol el )=l (Definitions, Units,
& | oad, Applied
mechanics, Stress,
Strain, Safety
factor, Mechanical
Properties, Stress
Strain diagram)
faslaill cllaiay) <l paladl | Stresses due to : 21| 2-8
[l cililaiay) —4,kill | Normal Load
o) ol =l (Tension &
dlaall .
g compression)
- Tangential Load
(Shear & Torsion)
- Change in
Temperature
(Thermal)
[Agkadl) Ulaia) <l paladl | Application with 619-10
fAiledl) lilaiay) ~4 k0 | yniform and non-
ol ool SIaad | yniform material
&l | and load with
variable cross
section
[Agkadl) CUlaia) <l paladl | Introduction to 3 11
[l cililaiay) —4,kl | Fluid Mechanics
o) il sl Definition,
Alead Properties of fluid,
steady flow)
faddadll clilazay) <l paladl | Fluid static 3 12
[l cililaiay) 4kl | Pressure of a
o) ol )=l | certain depth
dlaall
fAsladll Y] <l _aladl | Specific Gravity, 3 13
fAilgdl) llaiay) —4Bl | Viscosity (
sl ol <=l Newton's
Blad 1 aw of
Viscosity,
Types of
fluids) ,
effect of
temperature

17




on viscosity ,

effect of
pressure on
viscosity
[askadll Clilaiay) <l | Pressure 3 14
Al lilaiay) —480 | Measurement
el el ‘”J“’ﬁ: (Boarder gage,
i Piezometer,
manometer,
Pitot)
[Askadll Clilaiay) <l aladl | Floating and sub — 3 15
sl el Sl palad | ealculation
Lleall
[Agkadl) Cllaia) <l =l | Continuity equation 6| 16-17
JAailegall calilatialy) =k | with
ol el = sladl | gpplication
Lleall
[Asladll Clilaiay) <l =l | Bernoulli equation 6| 18-19
JAaaileall calilatialy) —Aokill | with
el el sl | gpplication
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Drawing of a
machines room
labeled with
chillers, boilers,
closed
expansions
reservoirs,
pumps, pipes,
and valves.
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Drawing of a
map for a one-
floor building
labeled with the
linking of fans
and coil units
and their linking
with the
machines room.
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Drawing of a
building design
labeled with
linking of an air
blower with a
coil that works
by cool water
and the
distribution of
ducts on the
rooms and water
pipes from the
machines room.
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Drawing of a
building design
labeled with
linking of an air
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blower with a
coil that works
by cool water
and the
distribution of
ducts on the
rooms and water
pipes from the
machines room.
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Drawing of a
building design
labeled with
linking of an air
blower with a
coil that works
by cool water
and the
distribution of
ducts on the
rooms and water
pipes from the
machines room.
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Drawing of a
dual duct
system.
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Drawing the
induction
system.
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A scientific trip
to learn about
cooling and duct
systems for a
work site under
construction or a
complete
system.
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Drawing of a
control system
on cooling water
of condenser by
using the flow
switch.
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Drawing of a
control system
on the cooling
of an air
conditioner.
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Drawing of a

control system
on the cooling
of a separated

28

73




air cooler.

Drawing of an 3] 29
operation for
fixing of air
ducts under the
ity sl bl fa ) o ol secondary roof-
devices

e el heall 215 supporters-
pumps ,bases-
pipes —
Ascending
ducts.

Drawing of an 3| 30
operation for
fixing of air
ducts under the

el hadl SblnzaY) Ja ol o ol secondary roof-
5 ! o devices
w5 il sl L2 supporters-
pumps ,bases-
pipes —
Ascending
ducts.
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