T (ealad) Gl Auad) adadll 3 ) 5 g
Bagall lana B i3 (alad) oy o831 g L)yl
sl slatiad)) g

R puid




G 1 ol e o6l 3L o yponll iy (o (M iy (pn o (a0 Al 1 1988-1987 ple sl (sl
Uyl Ll a8 00 agad) I ol g 3 0 1003 ple by . 3sh uen an) o pud) i Wla g Yol 5 il
o )l sl 5 3 il

cigd ol
Ayl A lioall i) lisaly 3yl 5 A58l e shaia 58 ] e o Jalall g 5Lt 5 Laale pgliali ullll laey audl o 8
35 O e 33T ol ) can cillaadiall slaef g JUaalll iy g3yl Glall 5 sl 5 mpanall G e i 5
Bade S0 po ) gatad 5 Llall s ) 5 Apmalal) il )3 QS (po e LS Aulall (o il ) (pa o 33 385 38y g 6l
A
Axalal) b

b0l 2l 5 jeal oo waall Jali sale) s Jlee s Dl adlhy apiiog 4L wudl) L S

tnsay il dnuny At b)) Al Jie i) gl LN aiy il e hid)

daaall 3 1

15 ) lilon S aud B 52 ga)) A
Gl ey e o QUSLYY fighs )l ol a8 ae ol Loy alall Sl g Jall ailelll 5 ) 35 (g0 Baainall 82 gall Adus Gudaly
sagall cla o el gt &y pida 3 sag duale 5 3l
Rl ol mEd W dly el LGN dd me s el 3ol e

Aol e ek Ledl o aylg dadaly s W Aa Gl R ey

galal gl gl A6 el AL 3 il g ALl el







Y malipll Chaag 3 gal

Agadd| o g¥1 1 el Aaald) g
cardl [ gl dgabl galt [AUSTI
syl LIS il o3 godall ol
Sy g 5B gk 1 bl 5l SN el Sl o
Sy dypall jaad G B aghs Al B3l o
(S g 1 il ylll pllad!
2024/2023 :iwgh 21us! 7yt
2024/3/26 1l ¢ fs pys

M 351

e i ool el Dglall ol
c 8 lLIs : 'cg)\:Jl

A2 o allt 33y

e slad 5;,:'917;)!...;’ i

dani prl dast ol 21319 531 Olad Lad pis g
et £ B AT

&




sl 4y 1
) e ) e g ) ey ) A ) gag ) 5 A pAli
Al cle\al

@AUJQS\ Z\"L"‘J 2
iy Aladl) A8 ALl g Ao g A 00 culldl ] okl g U g (o 0 il gl gl il e )
sl A gl s

Zal i Gilaa) 3

oy a0y ) Jlan oy dilang ol g el Al oy AR o AL oy ol 5 ) ) -
2 e
phygfig bl A g SLLE oy sinlegaa Cuintl a4 o g pel) e 51 B5lIS bt
o) 3 Al G Jial) claglalal gl
Al jgud g\ g gl g Aplaiall CUBLAD g Al Al iyl &3 g g
4 el g sl
T i) Al (gn (3 g Aaila 61 g aliel Coaa ) g gl Tdes g (51 a5 il i) Cupanl
A Al el il g iy
Auadile) il g Adgal) gy ol (gl Jolillg (gl il Aall 5
dadl g g gt ol dgalusal gl e g Jurd (9 ALENSANS ) gl 1A g Aad) pai -
A o sl

@) Q) il 4
@)l Al skl e Jol> a8 maligll

s Al dajal @) &z 5
A>¢ I




Lo il cleludl 25 A Ada i
e & : &m\ Al Balal)

il ol ok
S g chelid
il

R CTRREEIN
g4l g
byl

oSl &5
L) 4y

oludlll g
KK e

AN OO B OOO OO OO ©
O NP BN WWWw w >~

[EY
N

(@]
N
w
i

€ sl

ie gudll cleldl 26 L) A pall

- & ~ ) 9540

8 5¢d) s
Uyl il plaia
sy g

3 s ila gliia




5 gl Ala

wauill & )

e glaia an
iy &)

3_lal)

Ligall dallal) g

dosudal) @il

Al day

£ 3 dal)

g

L sl gl gl el 08 13 Lod Wl gyons Ol San *

gkl diay 7
Baadaall e L) Gsal) g Al | Fall gl RA ay & giaall [ &)
e 2 cielly 4 (sika S
e 2 Yl ila glata Aty

gkl Ao i) alatl) il A g

GAU«J\ calida o g yhill G jladll Qi) -1

alla gl 5 il slal -1 oabaid b Aalall dualal)
Al 8 jeal (a2 ¢l al -3 _e;ml.mﬂ\} (a}m)]\j Glhbadll 3] 3 -2

Clun-4 Aasia) b il § jeal Ly ) Gl Jilall calidal 4y il clluall

Ayl sl Jlaalll oabaidJll
0l 5 jeal Clahadag anbaly 48 L4

) gl

G Al &8 el il gall g ot Wbl iy dulaal) Aipuall — 1
ekl — 2 2l e shaise

Mew\};\}d\g)&dﬂzz b@a.\\hll;.«.\\dp.\\\dg&ﬂjugsjjuw

Ac) gl 2l il slaia g

A ot A e Al 3 i 5 o iy A sl il e il
48 0 Claana g A8 el s o ) -2




5 pladl Cloye

ahillg adell clad ) Sl 9

Aatlal) e — agral) ) — dgalad) ) il — il — A gl — 3 yualadl

sl Gjb 10

ool a2l GOl — loadl B — &l R il o )

g 501 Aigg) 11

o) A sl

) Aigl) s

Ll ¢ lgallcduthaial

) S )

el 43

2555 dlua Sl




(gl g gl

adal) G i) A plasf A gl

dunssially alipll jass @l Gylly ) 9ly dusleall el o)1 319 dlly duasoUl iyl goll Jasal dpgo lelaz!
ple S

o) A gLl gall o gl

2ainal] dadsg duallally ddomall dualall OB)Lally ahall Condl o el duaanBIN iyglly o gl Gl

Jodll Jlma 12

e gl 3 b o el 5 g bl g ) 15 0 50 dsl s
Asluallg

i (o claghal) s ari 13

il [ gl dgaall 39,801 pdgally dudtl Lngll ol Gl daalod 397801 pgal

2l polidbs 14

Jolall johail d8la) &k Bgzb Wiyl Cseall sy uatl) duladall Bl 8305 Jo ol
aall G o sy by CaSilly il gl 8




Tl @) ga Jalada

) 0 ol el il

adl & lgad)

48 jalf

1z - 2¢ | 1<

S and

* * *

3l sk
sl

5l dlialin

i il

T G

o

T a0

Taula Clipks

@ )

Jalaa

L gl
ol Ggin s

Sl A




Sl jLu.A )
sl y)d

el

il e shaia

EJ\);JGB\

Cila ghata
5 )

sl s
sy y)d

AR
gl

ZINGTE

s el
Gl s

A ER]

g sl

Al Al

all Aalil) galipl ¢pa dga il el iy i ALRAY g pal) A 5 LG pudag




ol el 1

iailly ol (5oks

Rl 3y 2

Al [ Juadll 3

Jgl &l

Cua gl 13 dlae) & 5 4

2024/3/26

TG sl J&H 5

il (g ) gpan

)G\Si\( Glas gl axe /)‘FISM( Lyl Glelull 2 6

Chin s 8/ Ale gl el

ali.talib@atu.edu.iq :Jsedll) Al s e o audl)

JJ-&A“ Qlaal 8

o a2l o) g CansCal Auulldll ) a Yl Qllall g 23 o a3 54 cilal
BN JS seleS g
Al Jae 8 Aasiaall Al i) o ghiay Gl iy i o
L) geall il Ay il clghiidl e S0 o
L Aaadiaall 3 il Tl g <l Al g 20l Clalasa g A

bl bl clendy caol 9

— swall cy il - ddall &l ) — laall ) pualaall — &y plaill &) palaal dad) )
Akl e

el &y 10

) A3y o £ 39l gl B2 gl and &y glhal) alail il Aa cleludl | g gl

Gl Principles of e L Ca il 8 1.2
il thermodynamics, ey s Allall laigs ga il

, property, state, N ] .
— Al el Temp.(dry and wet), Mady AR A

il pressure (Abs., ga, atm.), Al “'-’5%)”"5
~ “ sp. volume, sp. humidity, gl ddass
s Rel. humidity, heat
(sens. And lat.), dew-
point, air conditioning,



mailto:ali.talib@atu.edu.iq

refrigeration, Ton and
refrigeration,
refrigeration types,
element and equipment
for property
measurements.

Air properties, Dalton
laws, psychometric
properties calculations,
sp. humidity,
rel.humidity, enthalpy,
pressure and Temp.
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Psychometric chart.
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Psychometric chart
using, for mixing
process, sen. Heating
and cooling, lat. Heating
and cooling,
humidification and
dehumidification, steam
injection.
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Actual air conditioning
process, air- mixing and
cooling with
dehumidification with
and without re heat coils,
humidification of air and
heating with reheat coils.
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Sensible heat factor, by-
bass factor, contact
factor, humidification
efficiency, thermal
comfort requirements in
space.
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Principle of
refrigeration, method of
heat transfer, sp. heat,
pressure and critical
pressure, temp. and
critical temp. , phase
change
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Refrigeration method,
natural and industrial
system, vapour-
compression system,
absorption system,
steam- jet system,
thermos-electric system ,
liquefaction of gases
system, air- system in
air-craft and others
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for common refrigerant
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Vapor-compression
system, theoretical
calculation (heat added ,
heat rejected, work
compressor , cop.,
quantity of refrigerant)
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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.
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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.
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Condensers and cooling
tower, classification
condenser (air- cooled,
water cooled,
evaporative), advantages
and disadvantages for
each types, classification
of cooling tower.
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Expansion devices
types, (manual device,
automatic valve,
thermostatic valve, low
and high side float valve,
capillary tubes,
advantages and
disadvantages for each

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

type.

Refrigerant,
classification, (main and
secondary) required
prosperities, selection of
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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.
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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
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First law of
thermodynamics-flow
system-nun flow

system —steady -un

steady -open -closed.
examples.
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Applications of the first
law on nozzle, diffuser,
condenser, evaporator,
compressor, heat
exchanger(surface,
open), turbine, boiler .
examples.
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i
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Thermodynamic
process undergoing at
constant(pressure,
volume, temperature,

enthalpy)- polytrophic
process- with
representation on a(P-




V),(T-S)&(P-H)
diagram.
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Specific heat, kind of
specific heat- gas
constant .
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The second law of
thermodynam

ics, statement

of the second
law, heat

engine, heat
pump .

il sl
fisled) citasall
ol

Carnot power cycle-
reversed

Carnot
cycle(refrigerati

on & heat

pump
applications).
Examples .
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Study of steam. Steam
properties-

using steam

tables .
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Calculations of the
properties for
(liquid-
vapor)mixture(
wet steam).
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Steam process under
going at

constant

(pressure,

volume)-

isentropic

process,

adiabatic

process &
applications.
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The Rankine cycle
,processes of

the cycle ,
examples
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The vapor
Compression
cycle.
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Fuel -definition of
accounts and

properties of
the fuel used in
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Introduction to
mechanics
(Definitions, Units,
Load, Applied
mechanics, Stress,
Strain, Safety
factor, Mechanical
Properties, Stress
Strain diagram)
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Stresses due to :
- Normal Load
(Tension &
compression)

- Tangential Load
(Shear & Torsion)
- Change in
Temperature
(Thermal)
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Application with
uniform and non-
uniform material
and load with
variable cross
section
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Introduction to
Fluid Mechanics
(Definition,
Properties of fluid,
steady flow)
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Fluid static,
Pressure of a
certain depth
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Specific Gravity,
Viscosity (
Newton's

law of

Viscosity,
Types of

fluids) ,

effect of
temperature




on viscosity ,
effect of
pressure on
viscosity
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1. Strength of materials by
singer

2. Strength of materials by
young &Timoshenko

3. Fluid mechanics by
Streeter
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Introduction to
importance of
engineering
drawing by
computer — limits
and dimension of
drawing palate by
AutoCAD history
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Type of line in

AutoCAD — using

the menu and tool

bar for line and




texts
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Basic shapes by
AutoCAD
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Drawing
modifications by
AutoCAD —

drawing
assistance by

AutoCAD
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Engineering
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each system.
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Drawing of a
cooling and
warming system
that works by
water of three
pipe system
with an
expansion
reservoir for
each system.
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Drawing of a
cooling and
warming system




that works by
water of four
pipe system
with an
expansion
reservoir for
each system.
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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
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




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.

iy gl dlail il
gogl

fay il ¢l |
S RPN

Drawing of a

control system
on the cooling
of a separated




air cooler.
Drawing of an
operation for
fixing of air
ducts under the
auilly lglly il cally) il ol ! secondary roof-

o devices
sosl b o), supporters-

pumps ,bases-
pipes —
Ascending
ducts.

Drawing of an
operation for
fixing of air
ducts under the
auilly lglly Al cully) il ol oo secondary roof-

N devices
w0y el ool supporters-

pumps ,bases-
pipes —
Ascending
ducts.
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