le.d\ MJE&JA.\'

e O leghia ) el ol 1
MUO0214001 Ljidll 3, .2
6 st Al / Juadll 3
2025-10-1 ol 134 dae) z )5 4
(e + ki) o= sal  Aaliall ) gasll S35
dclu (60) ee +4cla (60) ki (A) Slas gl ase /(ST Al Hall Aleludl e 6
(S ) e S ) sl Al i) Jsipase o) 7
dhuha.radhi@uomus.edu.iq : Jss¥! i ol ) amaa auYl
Dl Calaa) 8
Aaliaal) aeadll O laghia JJe Qllall (o 25 W Lyl ) Bakal) il 2a)
Al Cleluall g elal cilatioy Clllall Cay 25 o
3 yall (5 YAl g
Gl 3 ) Jles Jee g lall iy 25
alaill 5 adail) sl il 9
daas) i)
Gy i+ Ay skl /L sl - ) LAl
z\aﬁ).u - &\ [ ]
Gpaeyydd - Al e
Adlall ge ) gally - 238N o
oA w10
Al 45, )l alil] 48y 50 goasall o) Baagl and | alail) cila Aa clelud) | £ gaudy)

L sllaal)



mailto:dhuha.radhi@uomus.edu.iq

e gandd ililaia
doamy 5 4008 As0)

§ ) 8 pnlas
(csloet

OYalaeS ) jaaall 5 el
BJ‘JAM At Jalza 63‘.3‘)\‘):
Liga 53 yall Jlam) ¢ <)
eV el gilall el
Ll il g3, pall Jlan)
by
el g3 el Jlail caaiedl)
caile e lall ¢ gell Jaziall

pedy A

+s ki (2)
e (2)

3-1

e sl Cililaial
Agaay 5 Al Al

Lﬁ)l:.u)’é)mm

@Al A RTREN] G\ ECOA |
céhﬁ‘){\ Jalaa el Jalza
(2l &}4..43 cua:g.a;ﬂ\ a
Gl 5 el sedl (sl s o sms

- '#S.- S\ .).-).c

3 pdy Ll

¢5(2)
2)+

5-4

e gl Cililaial
Aoaay 5 4l Al

g ) palae
(e

(G 8 L) Al
c_)i.yd\ £ 1) ccaniy) ‘_g u\.}lﬂ\
Y1 oY) i) il

Al pgd Ul

(2)
ki

3

e (2)

7-6

e gl Cililaial
Agaay 5 4l Al

g ) palae
(cslee

2aaill Jibu g g 530 22l Jila g
(il &y ) el il
ey el 2551 s
el gl i) bl
st baaall
Jsb s iy ol &y 5Y)
ol dhase 2 a8l & syl
B ) ) A8y 5k o3l
aloca (JISEY) Bac Luay g il
3345 plasa (A paeail) laiey
Ll

Sl

Al pgd Ul

B (2)
olee (2) +

10-8

e sl cllilaial
doamy 5 4008 A

5 3 )b pualae
(e

FORERRF PPN
ia slaiall ABLea 5 o) 53V Aa
el edgaa yill Lo g guall
il Bas g JilaTe i€l
g Sl
3 g Alat ccitaladall K.Lu.u\‘,.}
;\J\cl,yb\,)) JQ}.}U\ &_E;\Sﬂ\
AlalSiall 3 gall gla) ¢ HAall
B‘)jﬂ\ s ‘Q‘:IJA_\AM :’\..Lu.n\).a
sy sl ) @S
d}: :*%A:.‘Mﬂ\ SUaa Sl
dﬁ\...u‘g celaYyl
gl (Ml (sl

] gy L)

+0ki(2)

3-11

e sl cllilaial
Aoamy 5 4008 A

5 3 )b pualae
(ke

S 5 3, 21
‘_A\ 33 yadll BJ\‘);J\:ZTJ il

) agds llLal

+0ki(2)

5-14




ol 7 e delad el )l
JalSal (puSlaiall (jl pall 3
el o g8l and ce jaiall
il 7 e s Al Gk
‘%):\ﬂ‘C):‘d)\-i‘;\}@J\;U\A
pladiul (s2a ¢ il &l Al
Al QS 5yl &

13:\9}.\..;4\ Glilasial
Ay 5 Aula Al

Lﬁ)L.\)B)m\A.A

alaiey) 3l Za e
5553l Aualiaia¥) 5 5 sall ABe
1,5l 5 50 cillinaiy)
fan alia cualiaiay)
c'SJ\JAj\

30 Jadd S i il
s e ol il

L)
pualaiaV) da shaiall

a9 0 Jslaal (5 )l (5 sinall
3_)}3395)\);“ d,)&;:\s\ 6@)@\
5 Aabmia¥] e ghaiall (s
c_)}l.\ﬂ\ oyl sl Y alull
o shaiall G e 5 jlasudl
daghaia
L gl el

SV AT

+ ki (2)

6-18

,3739}.9.»\ Slilasial
dgams 5 Agll Al

g i ) pnlae
(e

A8 4 ) yiaY) Cila ghaial)
o shaialls 4y ) yiaY da slaiall
Lo shaidl g dpaliaiay)
Jae 44y o dphlacaiy)
A slaidll
bl Q) (4 ) iy
A3) e e slaial

SV AT

+oki(2)

0-19

1373:: gl lilaial
Qa5 4l Al

Q.SJLJ)B‘).AA\A.A

b oSar AL Ehdty dpaail)
Al ¢hai 3y 9a Jalad 63y gall
S50 058 gl Jidad)

3 mdy alllal

B (2)
e

21

13,39 gl Ol
dpany 5 4l Al

Lﬁ)‘L'-')B‘)""'lAA

(=

Tas 1 el acanl) e i
t_I\JLL\QY\ c'é_)_gﬂ‘ Sae
skl dandl s ) s da
cé..g‘)..\ﬂ\ cd.q;j\ J\;,_\\ (arall
By e 5 el il
LM.}?SA.\” Ao sl 3yl yall
sl
o) el 2l Sl glaia g ) 53)

) gy Al

+0ki(2)

3-22

13,39 gl Ol
RE PRI RUEW

Lﬁ)‘L'-')B‘)""'lAA

slae o5l a5 Sl il
2l g ) 5 eJanl)
(o35 Sl

#1591 ¢ Jaall sl

) gy Al

24




e e il s ki )3 unlae
Fpany 5 Al Al (e

Tl ) A gl
Jsn 5l (il 2y,

e o gyl | T @) s o

((Osa st Jo> 2adl)

@}ﬂY\BJ\Jﬂ\X@JJL&
-ej)i\ Jadll Gl el 5l
(IS A plata ¢ Jll Jarial

. 2 e Y Al dg glata

e saal il 6 13 )3 pualae =" y;@\ -

) gy Al +jf‘(2) 7-28

Aoaay 5 Al Al (“ Lee ‘O:‘.;})J:‘GJ\ @Uw\ Ay
ALY Grosal) 2y 5 da shaie
c;\}@_‘\
.55.45@1\
e s il ki )b palas | - . . TR
Aoy 5 408 Al (e Sy Jarll elase el gall gl poyall agdy Ul “ 29
T e | . + B (2)
Goamy 5 Al Al () 5V 5 Jandl elane ¢l pall sV Lol agdy calldal) ” 30
DAl w11

Bl el 5 Ay sl Ase sal) CURERY T 5 o sal) i) (o LRl Ly GlSA) Jleall 385 e 100 e daod) @5

S L

ol alaill jalias, 12

Stoecker Jones Refrigeration Air
Conditioning A textbook of
refrigeration and air conditioning by
rs khurmi
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1- Air Conditioning Engineering - 5th Edition
(Malestrom)- J P Jones
2- Refrigeration and Air Conditioning,

Asst. Prof. Dr. Abbas Al Joubory
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Refrigeration and Air Conditioning

(MCQ)
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Course Description Form

13.Course Name: Freezing systems




14.Course Code: MU0214020

15.Semester / Year: Year

16.Description Preparation Date: 2024/5/1

17.Available Attendance Forms: Weekly (theoretical + practical)

18.Number of Credit Hours (Total) / Number of Units (Total)

Theoretical (60) hours + practical (60) hours

19. Course administrator's name (mention all, if more than one name)

Name: dr.dhuha radhi nayyef
Email: dhuha. radhi@uomus.edu.iq

20.Course Objectives

Course Objectives Introducing the student to the c
freezing systems and their applice
e Introducing students to water i
industries, and cold stores.

Introducing the student to the \

principle of the supercooling devi

21.Teaching and Learning Strategies

Strategy Semester written exams

*T-tests - weekly / oral + written
*Questions - quick

*Questions - before and after
*Discussion and dialogue with students

22. Course Structure

Week | Hours Required Learning Unit or subject Learning method | Evaluation
Outcomes name method
3-1 (2)theoretical + Condensers and Lecture Weekly
practical Eva;p:)ratofrs , Overall (the?_retilcal exa;ns,
The stude heat-transfer practical) post qu

coefficient , Liquid in

understands 1‘cubes; heat transfer

lesson and pressure drop ,




Liquid in shell; heat
transfer and pressure
drop , Extended
surface; fins , Gas
flowing over finned
tubes; heat transfer
and pressure drop

4-5 (2)theoreti The stud¢ Condenser: Fluid Lecture Weekly
+ (2) practi understands | Flows  and _ Heat (theo_retical exams,
the lesson Transfer Analysis, practical) post qu
Required condensing
capacity ,Condensing
coefficient, Fouling
factor,Desuperheating
Condenser design
7-6 (2)theoreti Evaporators: Heat Lecture Weekl:
+ (2) practi Transfer and Fluid (theoretical exams,
Flows Approach, practical) and
Boiling in the shell questic
Evaporator
performance, pressure
drop in tubes, frosting
10-8 (2)theoreti The studd¢ Expansion Devi_ces, Lecture_
+ (2) practi understands | types of expansion (theo_retlcal
the lesson dewces: , purpose of practical)
expansion devise,
Capillary tubes .
11-13 (2)theoreti The  studg Analytical Lecture. Weekl
+ (2) practif understands | computation o_f (theoretlcal exams,
the lesson pressure drop in a practical) post qu
capillary tube,
Graphical method of
capillary-tube
selection, Procedure
for solving the
Capillary Tubes
Problems using
Graphical Method
15-14 (2)theoreti The studg Lecture Weekl)
+ (2) practif understands | cooling tower , (theo_retlcal exams,
the lesson Types of cooling practical) post qu

tower , Analysis of




cooling tower,
Applied
Thermodynamics to
Cooling Towers

18-14

(2)theoreti
+ (2) practig

The studg
understands
the lesson

Thermal Analysis of
Absorption
Refrigeration
Systems,
Comparison between
Absorption and
Vapor Compression
Refrigeration
Systems ,

Lithium bromide
absorption
refrigeration system

Lecture
(theoretical
practical)

Weekl
exams,
and

questic

20-19

(2)theoreti
+ (2) practig

The studé
understands
the lesson

Adsorption
Refrigeration Cycle ,
Comparison between
Adsorption
Refrigeration Cycle
and Absorption and
Vapor Compression
Refrigeration
Systems ,work of
Adsorption
Refrigeration Cycle,
Analysis of
Adsorption
Refrigeration Cycle

Lecture
(theoretical
practical)

Weekly
exams,
post qu

21

(2)theoreti
+ (2) practig

The studg
understands
the lesson

Steam Jet
Refrigeration
Systems , Principle of
Steam Jet
Refrigeration System,
Working of Steam Jet
Refrigeration System,
Steam Ejector,
Analysis of Steam Jet
Refrigeration System

Lecture
(theoretical
practical)

Weekly
exams,
post qu




23-22 (2)theoreti The studd Air Refrigeration Lecture_ Weekl
+ (2) practif understands Systems,_work _of , (theo_retlcal exams,
the lesson Simple air cooling practical) and
systems , Boot-Strap questic
Air Cooling Systems.
regenerative air
cooling system
24 (2)theoreti The stud¢ Thermoelectric Lecture Weekly
+ (2) practi understands | effect, principle of (theqretical exams,
the lesson thermoelectric and practical) post qu
types
26-25 (2)theoreti The studd Supercooling and Lecture_ Weekly
+ (2) practi understands | liquefaction of gases: (theoretlcal exams,
the lesson supercooling, Joule practical) post qu
Thompson effect- ,
Liquefaction of air
using the Hobson
system (Joule-
Thompson
expansion).
27-28 (2)theoreti The studd Entropy temperature Lecture_ Weekly
+ (2) practi understands | chart foy air, (theo_retlcal exams,
the lesson calculating necessary practical) post qu
work &amp;
Vas pressure,
cladistic system,
cascade system,
general
considerations
To liquefy gases,
hydrogen, pre-
cooling system to
liquefy air,
Helium.
29 (2)theoreti The studd Vortex tube , Lecture Weekl\
+ (2) practif understands | principle of Vortex (theo_retical exams,
the lesson tube and types practical) post qu
30 (2)theoreti The stud¢ Heat Pipe, principle Lecture Weekl
+ (2) practi understands | of heat pipe and types (theo_retical exams,
the lesson practical) post qu

23. Course Evaluation

Distributing the score out of 100 according to the tasks assigned to the student such as daily preparation, dz
oral, monthly, or written exams, reports .... etc

24. Learning and Teaching Resources




Required textbooks (curricular books, if any) Stoecker Jones Refrigeration Air Conditic
textbook of refrigeration and air conditio:

rs khurmi
Main references (sources) Internet books
Recommended books and references (scientific journals, 1- Air Conditioning Engineering - 5th Edit
reports...) (Malestrom)-] P Jo

2- Refrigeration and Air Conditioni
Asst. Prof. Dr. Abbas Al Joubory

Electronic References, Websites Refrigeration and Air Conditioning (MCQ)




