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Module Information
d) Hal) Balal) Chla slaa

Module Title Glualy Module Delivery
Module Type S X Theory
Module Code HUC-ACR-100 O Lecture
ECTS Credits 8 O Lab

O Tutorial
SWL (hr/sem) 200 O Practical

O Seminar
Module Level 1 Semester of Delivery 1

. Aigl) culuianl) A4l
) . Qi) L Ania aud - d -
Administering Department Ll College
Module Leader pblS b e-mail E-mail
Module Leader’s Acad. Title Assist Professor Module Leader’s Qualification Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval .
01/06/2023 Version Number 1.0
Date
Relation with other Modules
LAY Al all ol gall ae A8
Prerequisite module None Semester
Co-requisites module None Semester
Module Aims, Learning Outcomes and Indicative Contents
LY iy sinall g alaill il g Al Hall salall Calaal

Module Aims Ul 508 el adtipda 5 JalS 5 Jualiil) a8 Aedial) 5 L) (52all Callal) aes
g, 3Ll Calaa AV Agalal) o) gall 35 i siall il laall e 5aELY) 5 COSE Ja e dglial)




Module Learning

Outcomes

ol Hall 3alall alasl) s j3a

gl o slall il b Aoyl 8 juall (guulad

Indicative Contents

Ll ) ey sinall
Learning and Teaching Strategies
adail g alaill Clia il yiud
Strategies Olaial-Laladl) cililaie¥) Al cilaa) I 5 jualaall L& Jelill Jle aainy Cllall aga oy

Student Workload (SWL)

L sl Jaal

Structured SWL (h/sem) a7 Structured SWL (h/w) 6
Jomill I8l alasiall ol 5 sl L _gaud QI pliidl) ol yall Jaal

Unstructured SWL (h/sem) 113 Unstructured SWL (h/w) g
Jadll DA QIR aliiidl) e s yall Jaal e st Ll QT8 el yal) Jea)

Total SWL (h/sem) 200

Gl I3 llall ISl jal) Jaal

Module Evaluation

ol ) B3l
Time/Nu Relevant Learning
. Weight (Marks) Week Due Outcome

Quizzes 3 10% (10) 4,8,12 LO#1,2,10and 11
Formative Assignments 2 10% (10) 3,11 LO#3,4,6and7
assessment Projects / Lab. 0 0

Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 2 hr 20% (20) 7 LO#1-7
assessment Final Exam 3hr 50% (50) 15 All
Total assessment 100% (100 Marks)




Delivery Plan (Weekly Syllabus)
bl o sl Zleidl)

Material Covered

Week 1 Al okl eaill 3acldl) (ailiadll ccilaasall
Week 2 eaiall o pall Juala ¢l G puall Jaala 3as gl daia celiail) 8 Clgaie g
Week 3 Alial) Yol (Lily JIsall Jiial (gi@dle 5 adilidl J) all
Week 4 a8 Al Al Alell Ay yaadl Al ccilgall Al
Week 5 & il s de judl Alulud) 5208 ARl 5 3y pal) Adidal) AEidal) 5203
Week 6 Leliiiia ¢ Aan) J1sall 5wy jle ol Lgiliiia 5 ApuaSal) A0 ) sl
Week 7 Leoliiie 5 Apuaall 2,30 30 ) sl eLgilaiiia 5 2,80 311 Jgall ¢l yall Jacadll Couaia (jlaial
Week 8 Fau) JIsall g e sl COLISE (Sl s 4ball J) sall Ml ¢ Jalsill
Week 9 i ol ac ) 58 ¢lgilidie 5 4300 31 JI gall CBSS ) JI sall 5 a3 e sl COLalSs
Week 10 Ll eI JalKill ce) YL Jalial) ¢ Qi) 3 4k
Week 11 bx + ¢+ ax JelS5 ¢ Aliall Loy gailly Jalill
Week 12 Ontiaiall (g iaial) Cand Aalisall Jal<il) Gt
Week 13 iniall Jsh 3] gall cdad) Aalise

Aaluall Coaiall 4b saeld daliall () guap s2c 8 (ddagual) Alialall ¥ alaall ¢ Saiall o) 5o oo Ul anall
Week 14 il
Week 15 | Final Examination

Learning and Teaching Resources
w‘)dﬂ\‘g (‘Ja_'m JJLAAA

Available in the
Text
Library?
Required Texts Advanced Engineering Mathematics Yes
Recommended Texts Calculus No
Websites
Grading Scheme
Group Grade sl | Marks (%) ‘ Definition




A - Excellent bl 90 - 100 Outstanding Performance

B - Very Good [SENRTEN 80-89 Above average with some errors
(S:(;:tie:;o()iroup C - Good 2 70-79 Sound work with notable errors

D - Satisfactory L sia 60 - 69 Fair but with major shortcomings

E - Sufficient Jsia 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aadlaall 08) i ) | (45-49) More work required but credit awarded
(0-49) F - Fail —ul (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.

MODULE DESCRIPTION FORM

Module Information
:\M\J.ﬂ\ 3alall &_1\.A‘5Lux

Module Title i) an ) Module Delivery
Module Type C O Theory
Module Code HUC-ACR-101 O Lecture
ECTS Credits 6 O Lab
O Tutorial
SWL (hr/sem) 150 Xl Practical
O Seminar

Module Level

Semester of Delivery

Administering Department

2l LS Auunia aud
CanSill 5

College

Apanig) eldial) 4l




ARSI ISP VIR hakshahad@yahoo.com

Module Leader e-mail

B LPENENR EWW sajjad _hasan@Hilla-unc.edu.ig
Module Leader’s Acad. Title Professor Module Leader’s Qualification Ph.D.
Module Tutor DA & sed Cus e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval
Dot PP 01/06/2023 Version Number | 1.0

Relation with other Modules

6 DAY Agual 5l 3 sall e 28|

Prerequisite module

None Semester

Co-requisites module

None Semester

Module Aims, Learning Outcomes and Indicative Contents
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Learning and Teaching Strategies
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Strategies
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Student Workload (SWL)
Gallall sl all Jaal)

Structured SWL (h/sem) g7 Structured SWL (h/w) 6
Juadl) A QU il ol all Jasl) e saud Calldall alaiiall ol all Jaal
Unstructured SWL (h/sem) 63 Unstructured SWL (h/w) 4.5
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Total SWL (h/sem)
Gl J3& lLall IS gl 52l Jaal

150

Module Evaluation

Al Al 3alal) PRTEY
Time/Nu Relevant Learning
- Weight (Marks) Week Due S
Quizzes 3 10% (10) 4,8,12 LO#1,2,10and 11
Formative Assignments 2 40% (40) continuous | LO#3,4,6and?7
assessment Projects / Lab. 0 0
Report 0 0
Summative Midterm Exam 2 hr 20% (20) 7 LO#1-7
assessment Final Exam 3hr 30% (30) 15 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
99)233\ g.s‘:}.‘“y\ GL@_LJ\
Material Covered
Week 1 L ghadl o) il 5 mns 1 3150 sl 5 <l 5V 5 asigll ans 1) gy
Week 2 A8 Y5 g yal) AU A8 ala
Week 3,4,5 doudiglh cililaall
Week 6 Al Sl LS A0S alas
Week 7 el oy alad ¢ ol Al Juadll Coiaiia jlatial
Week 8,9,10 Lol P
Week 11 aadl)
Week
AUTOCAD
12.13.14
Week 15 Final Examination

Learning and Teaching Resources
w:g).lﬂ\} (’S’UM J.JLAA

Text Available in the

10




Library?

Required Texts

Engineering Drawing for Beginners

No

Recommended Texts

Websites https://www.autodesk.com/
Grading Scheme

Group Grade _paadl) Marks (%) | Definition

A - Excellent Dbl 90 - 100 Outstanding Performance

B - Very Good EENFEES 80 - 89 Above average with some errors
(Ssuocc_:elsgo()Broup C - Good A 70-79 Sound work with notable errors

D - Satisfactory b gl 60 - 69 Fair but with major shortcomings

E - Sufficient J e 50 -59 Work meets minimum criteria
Fail Group FX — Fail (Aalladll 28) sl | (45-49) More work required but credit awarded
(0-49) F — Fail Gl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.

MODULE DESCRIPTION FORM

Module Information
:\M\J.ﬂ\ 3alall t_i\.AjLux

Module Title dorigl) (5,4l Module Delivery
Module Type C O Theory
Module Code HUC-ACR-102 O Lecture
ECTS Credits 8 O tab

O Tutorial
SWL (hr/sem) 200 @ Practical

O Seminar
Module Level 1 Semester of Delivery 1

11




Administering Department . ;f“sn} College

Module Leader Qs e-mail E-mail

Module Leader’s Acad. Title Assist Lecturer Module Leader’s Qualification M.Sc.
Module Tutor Name (if available) e-mail E-mail

Peer Reviewer Name Name e-mail E-mail

Scientific Committee Approval

Date il 01/06/2023 Version Number | 1.0

Relation with other Modules

LAY Al all ol gall ae 48

Prerequisite module

None Semester

Co-requisites module

None Semester

Module Aims, Learning Outcomes and Indicative Contents
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Module Aims
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s (88 sl

Module Learning
Outcomes
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Indicative Contents
Lol ) ey siaall

2-
1 Gl @ Jeadd gl 0Ly dadldl woldlaza
Ol - Ehwall By Olgizme - dsluall § O gl plusitnl (2 - Wgimealy O3lasll o .Y
19 1o glally CIIgall Jloy - Bulg dadad oo 3 geid oy LI 8Kl - chanall § dueliall dadld)
Joladl - Joyl A pluaseil - 0L gSall Jausy Jalsdl cildas g ALadl slgall - (aibasdly jobaddly
Ba-lg dalad (e zdgaid Dogd) Alylally Joydl (B JSAS - Jayl) o Jolaill 3921 - Jordyall Jooll g
oy B S -
- A 3 lgos 03laedl yguo - debiaslly Gluasdl ddss ge Buly dadad (e Zgaid (loy LJB Y

12




S - Cadzmill 08 (§ dasdziy Gl Bgdiuo plustil B JSKaS - OB gl cadaisy sl
A e (indad (e Jann Z3gei (o) B
- Lgadassy B geuall Zh3ly LI § diuog Ooaedl yguo g0 Bilud) I i oy B JSa ¢
OB gunall amdg dazlye - (ol cyma les 0,8 ) @lolisuiwl dgiagx dgelgsl : galaall yguo 01,80
Agllaadl 3o gaislas po JSWIg B guunadl slat darlye - Lgleoly 8, Ul O gaall dpdes -
- Bl o G ulie Byd) dindll Jos Ayl bl 3y clgelgil 101,31 .0

Asle @lyad - puugll Hgal - el slge - pusciuall sdall - sl mhaud)l - (Slins) @ussll ddas
BlasYlg ilelasyVl Gulide - dodell Hga3ll - daSlall Aglll - Lol pgdiy ol Jly -
- L casdl dayy (3, - Lgelgily ASLiiaall - olakell liuolgeg $1531 Byl dudaadly cilalell .1
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Learning and Teaching Strategies

bl 5 b)) i

Strategies

Adnpnl) Al jualiall ZUSY daw o dalee (g )l g dae 45 JSI 420 5 uialae

Student Workload (SWL)
Gldall ol 5all Jaall
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Structured SWL (h/sem) 11 Structured SWL (h/w) 8
Jeal) JDa Ul alsiiall ash 5l Jasl) Lo g Ul piiall 5l Jaal

Unstructured SWL (h/sem) a8 Unstructured SWL (h/w) 6
Juaill J3a Gl pliiall e asd jall Jaal L paud llall oliial) e a1 Jaal

Total SWL (h/sem) 200

Jomdl) J3& lLall ISl 521 Jaal

Module Evaluation
:\,p.u\‘)ﬂ\ saldll ?.1:\9.1

Time/Nu Relevant Learning
e Weight (Marks) Week Due S
Quizzes
Formative Assignments
assessment Projects / Lab. continuous 100 LO#3,4,6and7
Report
Summative Mid. term Exam
assessment Final Exam 15 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
= ) zleiall
Material Covered
ceY) lalyial g edll) claliial,
Lo liall Ll cilalgial - lisall 5as 5 il gine - deliall 3 S pausall 223l (a8 - Lgisaal g (palaall Caa
Week 1 - paibadlls ibaall s g ) Y1 sl 5l @l Jla - sanl s dadad (g 3 sail Lo I8 SIS - claal)
Jalaill 3 jeal - Jad ) Jall ae Jalatll - Jal AdaA aladiind - il Kall Jaaad g Jaldll Cililee g Zdliaal) A gall
oy s L - 5an) g dalal (e 22 pail gl A8 SLally oyl 1 8 5 - oyl g,
calati g ) jatu) - Wl 8 lea g alaal) jga - aebiadl) g Cliaal) daaT e baa) g Radad (e 3 sall oy QI
Week2 | (ind (so Jasmay 73 puil Joy (ol JUSE5 - Cainil) ()58 b diindy Ol 5 i alasiinly Clls (IS5 - S sl
N
e O Al - Ly S el A5 8 am s ol gam gn () A i Lo, 8 JSE8
Week 3 Gl 3aat - IS ganal) pand g Aand e - (Gl e clsn 08 Lelaladinl dgiasa clgel sl 1 alaal
4 slhaal) Aad LeigiUan (e SUN 5 S guaall alasd daa) e - Leaload 5 jaUal),
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Weeka | <lld) cilalainl - Lele JEY) Cudii 3k - Lee) 5l 5 Ailal) - i) cilial ga s g 15l 330l Alaal) 5 il
daseal) 3505 s sl Aglee e (i 5a5 - 83l duland) - ool Ciglati 4y -
Week 5 Ot - i) Alee 8 La il g cand gl o g i) o Linall ~ Sl S 5 linall 3 o sl Ll ;L) ol
Week 6 plasiul 5 dda aall 238 o) 51l - dda Al JiSi - S 5l (3 ke s cliadall g llaladinl) 5 Clial gall @ dda 3l
u.ut..)ﬂ‘ Q\}Ai
Week 7 ool oty Tl sy i) Jeall g sl diaTansall Al il aal Al cililee ¢ oasl jall Jocdl] Cauaiie (laial
Lial)
b
Week8 | 1 0 eis e Sl lall s 58 Jae - 26 sk OS (ol = b o Adlie (3l A JA 5 211 2Ll I 2, 3
Adalall asliall
deadiunall Gl ) - 5 ,AY) sac sl @l 52V - g aSaill 5 g€ 55 43S 5 daddiiusall Cilaral) - Rl alall
Week 9 JLeiiV) 48y 5l 5 aglll o) il - Alalll Cilana - (55N Baclusall 3 gall - ALl g ae ) il 5 plalll Ladlus - Lgiliial 5o g
Lo alall) ol yall (ol saY) ot g Caladi - Jlae Y1 - o sllaall (gl & oSl
Week 10 - ol s skl adadll 5 g yilall Alalll g ABLall sedansY) 5 A gard) mhand) 5 ALE 2l Hlad 8 3l oy
Aaiiosall Clamall -l S G gl alalll - daditiall e JISEY) 5 g il ;adadll
- bl 5 il alalll - Al sdacd 2l 5eSH gl aladll alasiind e ae ca i - plalll Cilase
Week 11 i . ) . ) i
g8 IS pladinl e ae 3 - LS 53 38 Hla g Ak He Sl GlladY) g 5l - & 63 IS 8 Aaodiiaall Claaall,
Week 12 sV e Aty Al e Jee - sV le alasiuly Hall
Week 13 Lol canl gl cldalia V) - Aol cilaeall - 5Ll adadll Cillee
Week 14 Aalisall et;ﬂ\} théj\ Glaza aladinly ¢_m;_d\ Crold
Week 15 | Final Examination
Learning and Teaching Resources
U"‘e,)ﬁ\J (Jaﬂ\ JJLAA
Available in the
Text
Library?
Required Texts Yes
Recommended Texts No
Websites
Grading Scheme
Group Grade sl Marks (%) | Definition
A - Excellent Dkl 90-100 Outstanding Performance
B - Very Good las s 80 -89 Above average with some errors
Success Group -
(50 - 100) C - Good L 70-79 Sound work with notable errors
D - Satisfactory L gl 60 - 69 Fair but with major shortcomings
E - Sufficient Jsie 50 -59 Work meets minimum criteria
Fail Group FX — Fail (Aadladll 28) il ;| (45-49) More work required but credit awarded
- —Fai Q) - onsiderable amount of work require
(0-49) F — Fail \ 0-44 Considerabl t of work d
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Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the

automatic rounding outlined above.

MODULE DESCRIPTION FORM

Module Information
:Lb.n\‘).ﬂ\ saldll C"_\\AJSM

Module Title Al ) ga Module Delivery
Module Type C ® Theory
Module Code HUC-ACR-103 O Lecture
ECTS Credits 6 O Lab

O Tutorial
SWL (hr/sem) 150 O Practical

O Seminar
Module Level 1 Semester of Delivery 1

Tpuu gl i) 28

Administering Department sl College
Module Leader clda bl e-mail E-mail
Module Leader’s Acad. Title Assist Lecturer Module Leader’s Qualification M.Sc.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval
PP 01/06/2023 Version Number 1.0

Date

Relation with other Modules

G AY) Al all ol gall ae A8

Prerequisite module

None

Semester
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Co-requisites module

None Semester

Module Aims, Learning Outcomes and Indicative Contents

405 Y1 il ginall g alail) il g gl Hal) salall Calaa]

Module Aims

Jaud Al salal) Calaal

A 5 A 99 At ) g A3 dal 1) )i 5 A3 Al -

Ay bl Abal) o) pall B Ae ) il CASAEN (e ARl Ll Cagiaaty gl s By L) i) & 5
Bl Al ailiadl) ol Al al) ol JLEAY) (e Adlida g1 5if o] ) |

skl Jalada (e 2 sall sl e Sl glaa 21 A0

laal el 5 il 5 e (bl Al el 3 pall izl y pamilind 5 ISt a3
(LS all

JSE e 348 511 (5 5k 5 JST ¢ 3l 5 JSU i - 55 1

AUl ol gall = 55V

0O m 4§ « —

Module Learning
Outcomes

o Hall 3alall alasl) s j3a

TG AT T )
Ag el ddayl i

s Sl da sl 53 ConSall cdal) CnSall g 1 USIAY g1 sl ey o gl AR Gy ) shall ) A6 paa ¥
b e AR AN 3l Al Jale ¢s Sl anall 53 CuaSal)

shll QU:}:LANA ¢

Apuigh) ol sall g1 530 46 jea 0

JSll A1 ISl gLl dplad ada ) g caladl JSTH (S ¢ 53l 6l pan s iy yail) (ST 46 jae 1
(85l

a8 ) 5 5k b jaa Y

Indicative Contents

g5 Ay sl by sisall iy sl lalas¥) ¢ amall (g ) sl S il Ay sl e 5 35l ol sall -
L8 Ayl cpan bl Ayl 11 i 5381 Aol Y1 el dday) I cdagl 5 5l Al Jale cg shall S i
(el YY) i 5 yed) Adayl 1 ¢ 3l

(el ¥) & ginall G gaal) dadadll o gaall sl cigdaill (o gaall e gaall Y

ol laa cadl) ) (JasS s Ak ¢ S8 e iy 33a) Badkall AS Sl Gal sl Y
il 2yl 5 CouSall Dilaea (& Laaall ye g Luaal) eliluall - (Aol 1 0) il LAl ccan 31 jlaal
(Chels YY) o st sl @il ¢ alail)

AL A e IS 8 Jal&I ol o) il @liand] ) glall cllaladia - ciloa Jslae ddiall dluadl) ¢
a5 JalSH Gl g3l edleal) Alall b JalSH o 53 ase g ALl Alall s JLSH Gl 531 cleall
(el YY) sa,Sl 5 sl dadail o) 5if ¢ ga S0 5 aganll dakasl cdliall Aa) 8 5 samall ()l 53l 5 ABLL)
(lebla ¥) JSU (e 448l 5 JSW -0

(Slelas 7) 4 gl o) gall aieai s ) 5l ¢y i o) sall Ciligadas 1
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Learning and Teaching Strategies

sl 5 abeil) lail i

Strategies

¢l gaill g ¢yl g ¢B yuadll <ol HLadY g AnUST Cl HLEAY) 5 ddeadall Claal ) e ?"3&” Adlizy

Student Workload (SWL)
Calldall ahjal) Jaal)

Structured SWL (h/sem) - Structured SWL (h/w) 4
Seal) J3A el aliiiall asl 5l Jall Lol U a5l Jasl

Unstructured SWL (h/sem) 91 Unstructured SWL (h/w) 6.5
Juadl) JA Ul alaiidl) yee ol Al Jaal) e sand Calldall alsiiall yue o Hall Jaal) '
Total SWL (h/sem) 150

Joadl) J3& llall Sl 52l Jaal

Module Evaluation

sl ) 3oLl
Time/Nu Relevant Learning
. Weight (Marks) Week Due PP,
Quizzes 4 10% (10) 3,6,9,12 LO#1,2,10and 11
Formative Assignments 2 10% (10) 6,12 LO#3,4,6and 7
assessment Projects / Lab. 0 0
Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 2 hr 20% (20) 7 LO#1-7
assessment Final Exam 3hr 50% (50) 15 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
bl e sl Zleiall

Material Covered

Week 1 drwdig dlgall dushys Olrloly duodigdl dlgall ple (§ doddo
Week 2 Slgall G
Week 3 dsuaall Aaylyllg cdsan bl Ayl ¢ Gaandall 08) (bl i ol (§98 Dbl o Alucall g Y1 Alnyll.
Week 4 Ol ae llalaseeg Alial () ghdl 4l plias
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Week 5 Ll Jole das Ll asead!
Week 6 iall Jgloall $eliSG gl ¢(d3j g0 dyyly> llalases) Hglall cillalases (A5UE) Elilund) celilwd) Caoyas,
Week 7 092,y sl mdas Jalases « Syl £939 lball Jglonall Jalases ¢ uadll Ciuatiin Olovial
Week 8 Badasell J>1yellg ccoMe ol ¢ Jolpadl ¢(393,Sg dodsell duyG e
Week 9 S O)lgdl wllalases g5
Week 10 aclgil pamy Sl Hlasdl
Week 11 S glgily ST
Week 12 aSyall 5l gall
Week 13 G gnal] duxgio
Week 14 dgiUl 5l gall
Week 15 | Final Examination

Learning and Teaching Resources
un:g).lﬂ\} ?L.ﬂ‘ J.JLLAA

Available in the
Text
Library?
1- William D. Callister, Jr.and David G. Rethwisch, Materials
. Science and EngineeringAn Introduction, 2007 John Wiley &
Required Texts Yes
Sons, Inc.
2- Jones, D.A., “Principal and Protection of Corrosion”,
Recommended Texts . No
PrenticeHall
Websites
Grading Scheme
Group Grade _paadl) Marks (%) | Definition
A - Excellent Jkal 90 -100 Outstanding Performance
S G B - Very Good EENFEES 80 - 89 Above average with some errors
(Suoci:elsgo) FouP "¢ " Good SRS 70-79 Sound work with notable errors
D - Satisfactory Lo s 60 - 69 Fair but with major shortcomings
E - Sufficient Jsia 50-59 Work meets minimum criteria
Fail Group FX — Fail (Aadlaall 28) ol , | (45-49) More work required but credit awarded
(0-49) F — Fail el (0-44) Considerable amount of work required
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Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.

MODULE DESCRIPTION FORM

M\Jﬂ\ saldll S g C.Jj.u

Module Information
:Lb.n\‘).ﬂ\ saldll C"_\\AJSM

Module Title Vg Iy datl) Module Delivery
Module Type S X Theory
Module Code HUC-ACR-104 O Lecture
ECTS Credits 2 O Lab

O Tutorial
SWL (hr/sem) 50 O Practical

O Seminar
Module Level 1 Semester of Delivery 1

o ett Taigl) ciliadl) 40
Administering Department ol S M%;ﬁnj College
Module Leader U2 i e-mail E-mail
Module Leader’s Acad. Title Assist Module Leader’s Qualification M.Sc.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval
PP 01/06/2023 Version Number 1.0
Date
Relation with other Modules
A Dl 5all ) sall ae 48l

Prerequisite module None Semester
Co-requisites module None Semester
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Module Aims, Learning Outcomes and Indicative Contents

2003, Y) L sinall 5 abeill ool 5 Al all 32l Calaa

Module Aims

Jaud Al salal) Calaal

Caanill &l g yshis cale JS Cpmunigall 2y Loy gy 4 paal) lusiS) 5 2 5l A2l G )3 g8 Caagl)
e 33l 5 aglee 3 Apulud) Al LS aladiinl e 5 jail) LSl Y sea s Aaulud) Lac) @ agd s
e S AV Cpuavigal) e Juaal 530

Module Learning
Outcomes

A, Balall el s e

) A liid) LS alaatd e 55 CLS) L) g sl bl ool 5 g s Caaadll ) lga ok
g S AV pdigall ae Jual il e 550l 5 aglee 8

Indicative Contents
Ll LY il siaall

U035 Sl aalae JOA (e 2 3l ARD ae ) 68 agh e b 0l Calldall (aniSy deall zrgiall DA (4a
Jaall (s 5 A) 5 ale@iuWIS oY1 Al ) o ol ol i a ) B b 5 o 55 (S50 e ga)
la e 5 228 ¢ 3al g,

Learning and Teaching Strategies

bl 5 il i) i

Strategies

(ot Ol AS jlie auani & Bas sll 038w Lee Ll a1 At 1) Aadi) i) 2 i Gl ()
dyaﬂ\d%tyéﬂ‘gﬂm: "ra.\.uragqﬂgg.lsﬂ\ ).M w\&".}\)\.@.n@u;ﬁ;(hgaﬂ mw}]\&} ‘O:\JLA:\”
il (e Slo g shi ) dadl Gl e g 55 8 bl JA e s Ao liEl) g Hall 5 daud Al
Ul g Al i),

Student Workload (SWL)
Ul il yal) Jeal

Structured SWL (h/sem) 31 Structured SWL (h/w) 5
Jhadl) A Ul adaiial) ol ) Jasll e sand calldall alaiiall sl 5l Jaall

Unstructured SWL (h/sem) 19 Unstructured SWL (h/w) s
Juadl) P& QlUall alaiidl) yee ol Al Jaal) e sand Calldall alaiiall yue o Hall Jaal) '
Total SWL (h/sem) 50

Seaill & Callall S a2l Jaal)
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Module Evaluation
M\Ji\ 3alall ?"5\93

Time/Nu Relevant Learning
- Weight (Marks) Week Due PPN

Quizzes 2 10% (10) 5,10 LO#1,2,10and 11
Formative Assignments 2 10% (10) 2,12 LO#3,4,6and7
assessment Projects / Lab. 0 0

Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 2 hr 20% (20) 7 LO#1-7
assessment Final Exam 3hr 50% (50) 15 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
Lﬁ)m\ = s GL@..L‘J\

Material Covered

Week 1 e@j\} Q‘JJAAX\J (J\Sl\ ;‘Pi

Week 2 pedll s il il cdagud) & jlaall ¢ <" Jadll,

Week 3 | pedlls il ¢y Jad cclley Jad (Sl AL dda,

Week 4 [z JJAAA Jeld ¢ laa Baaaae e C'_I\}.Ji

Week 5 e@ﬁ\}&\a‘)ﬂ\ eoall Cagym clldg laa

Week 6 e@ﬂ\} Cla Haall ¢ (A ) yuamd ‘cA.;j\

Week 7 cdaclusall JuadY) daclusall Jladl cdagunl) azalall ¢ oasd 5l Jacail) Caaiia (i)

Week 8 (.@A”) GQ\J‘)MU sE\JSuSZ\ C‘)kj ce\.@_:\lm\}” QL\LAXS

Week 9 (agdnj Q‘A‘)SA&‘ $”tT\Ai " K] "A‘,i "y (:L@AJ.UJY\} @.‘\S\

Week 10 | agdll 5 <l yiall g a8 5ill Gladle 5 junli ¢ gaia g0 4US,

Week 11 | aedll 5 Dl jiall g jaiiall ¢ jlal)

Week 12 (Wh)aLasd 5 (¥ - ax) dlaul L) g g3l

Week 13 | ~gdll 5 Gla yiall 5 Jasiall sl

Week 14 M\)A\ ‘L:h.n..\“ G..abd\

Week 15 Final examination
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Learning and Teaching Resources
w‘)ﬂ\} ela_'m JJLLAA

Available in the
Text
Library?
Required Texts Headway plus for beginners Yes
Recommended Texts Any Grammar and comprehension for technical learning No
1-  https://www.coursera.org/browse/physical-science-and-
engineering/electrical-engineering
Websites 2-  https://link.springer.com/book/10.1007/978-981-10-8624-3
3- https://progressivecollege.ie/courses/early-learning-and-care-qqi-level-5-ma
award/?gad=1&gclid=EAlalQobChMI| Nqgu2tgA wIVZ4VoCR200woLEAAYASAAE
D_BwE
Grading Scheme
Group Grade paadl) Marks (%) | Definition
A - Excellent Jlal 90 - 100 Outstanding Performance
B - Very Good las s 80 -89 Above average with some errors
Success Group -
(50 - 100) C- Go?d SRS 70-79 So_und WOTk Wlth- notable erro_rs
D - Satisfactory L gl 60 - 69 Fair but with major shortcomings
E - Sufficient J e 50 -59 Work meets minimum criteria
Fail Group FX — Fail (Aalladll 28) o, | (45-49) More work required but credit awarded
(0-49) F — Fail al ) (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone “"near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.
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https://www.coursera.org/browse/physical-science-and-engineering/electrical-engineering
https://www.coursera.org/browse/physical-science-and-engineering/electrical-engineering
https://link.springer.com/book/10.1007/978-981-10-8624-3
https://progressivecollege.ie/courses/early-learning-and-care-qqi-level-5-major-award/?gad=1&amp;gclid=EAIaIQobChMI_Nqu2tqA_wIVZ4VoCR2O0woLEAAYASAAEgI9WvD_BwE
https://progressivecollege.ie/courses/early-learning-and-care-qqi-level-5-major-award/?gad=1&amp;gclid=EAIaIQobChMI_Nqu2tqA_wIVZ4VoCR2O0woLEAAYASAAEgI9WvD_BwE
https://progressivecollege.ie/courses/early-learning-and-care-qqi-level-5-major-award/?gad=1&amp;gclid=EAIaIQobChMI_Nqu2tqA_wIVZ4VoCR2O0woLEAAYASAAEgI9WvD_BwE

MODULE DESCRIPTION FORM

E\JM\JJM EJ\.AM LJ.:.A} CJJAJ

Module Information
mba&\ saldll C"_QLA)LLA

Module Title Al el daigl Module Delivery
Module Type C O Theory
Module Code HUC-ACR-105 X] Lecture
ECTS Credits 7 X Lab

X Tutorial
SWL (hr/sem) 175 O Practical

O Seminar
Module Level 1 Semester of Delivery 2

Department of
Refrigeration and Air

Aguuigh) i) Al

Administering Department Conditioning Engineering College
Technologies
Module Leader DA £ sed e-mail dumue_haider@hillla-unc.edu.iq
Module Leader’s Acad. Title Assist Lecturer Module Leader’s Qualification M.Sc.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval
Date i 01/06/2023 Version Number | 1.0

Relation with other Modules

AN Al all ol gall ae A8

Prerequisite module

None

Semester

Co-requisites module

None

Semester
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Module Aims, Learning Outcomes and Indicative Contents

40L5 Y1 il ginall g alail) il 5 gl Hal) 3oLl Calaal

Al Sl i sall ) sgiall (5Kl oda J4lE @

A5 IV 5 Al yeSh sl maend Y g s sall 8 128 @
Module Aims Ligma b 13 (e ALl 5 Hliill 5 2gall agd @
Sl Gaadal A e B3 4l agd g CAUSIA o il g sk @
gl s JLall Ca sl S il B JSLie agd @

a3l Al Julai o) aY e

Jially dlelaall il ylai 5 (6 gaaill 508 Jii 6] 2 @

fpphlindl il sl o

Jaud Al salal) Calaal

Tl e 50 3 oLl e 23S e el o
Al eI il gally A pal) Adliaal) lallaiadll 21 0 8 @
Al A8 5D 5 AL 3 gesiall Lo (il o

AL eI il gall 8 i€ jlia g ) el (86 o
DLl s sl g 400 jeSI Byl Cany @

Module Learning e oslica,e o

Outcomes Leilinkat g a3 5l palic Jde (o jaill o
Rl 5Ll lesll il jie Al eSh 5 ylall 4y ) shall Cilgadiall s dpall Clilee (8L o

Glisall g lEiSall g cla gliall Aalidal) jailiadll 8L o
sl Jilad 8 el Cagd S SslE 2yl e
Dbl g 2eadl alaty Lasd haall g Sl A8Mall s @
Sl Alaladll 5 (5 gumdl) 3 a6l) Ja3 45 Hlai agd @
Luphlizall jilgall agd @

il O gl b ol Al 8 5Ly ) A cagall s JUl il e - aiedl) LI i3
[Aelu Vo] ASuall Ji 66 lall g 88 o sh ¢y 5385 g 1S Gl 8 s 515l 5 sl e A slaall
Al s Ao s sl i) g ) o il T g el e it L3 - ) sl ) il g
[Aelu Vo] 5 e Alla & 23 jiall HLall Aass duna Jalad ddlal) 0 545 palic

DR aS i) g3 g Jan i pe ¢ RLC A 5l 23 il aSWRLC - SRC 5 RL Jilsa - ¥ 2o jaall Ll il g

Indicative Contents i ) Alaiad Ll gla 5 lalil i alaall alasivd 0350 cillaladie alainl « Qile 5 (i ) ¢ 3ail
i yY) il giadl) [ele V0] Al da_all (ho i sall ) desfie (d yial) s dgmalall CiliaiusY)

[lels 1] Axa) ydl Jilase ) pocd

5050 gl e ddleadl s Ll (ye aad) Bl aasi g o il daws gia Hda d8lall Jail a8 aall oz) AY)

[Aclu VO]
Learning and Teaching Strategies
aalaill 5 alal] il i
Strategies ddeall OhlasYlg cddelad) ugydly ¢pylasdl Lg 4S)linallg cdodiall Olalgll Je WJI VN EY)
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Student Workload (SWL)
Calldall o jal) Jeal)

Structured SWL (h/sem) 115 Structured SWL (h/w) g
Juadl) A QU il ol all Jasl) e saul calldall alaiiall ol all Jasl)
Unstructured SWL (h/sem) €0 Unstructured SWL (h/w) 4

Juaill JN& Ul aliiadll e aadpall Gl

e sand Calldall alaiiall e o Hall Jaal)

Total SWL (h/sem)
Jumill & Callall KN a5l Jaal)

175

Module Evaluation
Al )l Bkl apis

Time/Nu Relevant Learning
Weight (Marks) Week Due
mber Outcome
Quizzes 4 20% (20) 3,5,9,12 LO#1,2,10and 11
Formative Assignments 2 10% (10) 3,11 LO#8
assessment Projects / Lab. 1 10% (10) LO#11
Report
Summative Midterm Exam 2 hr 20% (20) 7 LO#1-7
assessment Final Exam 3hr 50% (50) 15 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
Lﬁ)m‘ = s C\.@.’mﬂ\
Material Covered

Week 1 | deslial dad e )lal Aoy 5686 o gl cdaglisel|

Week 2 us_)A.” W}ﬂ‘(éjbﬂaj‘ Mﬁﬁ\cw‘ dz«.,ajﬁ\ ce&gi Uyls

Week 3 | BsiunS oilsd Olatlly dgadd! puniiad A glone Asal

Week 4 | Wo-)bue g dlsal

Week 5 | Syl 8)uall J&5 ¢ (pinasd dylas

Week 6 | <SLUI cdpadall dayylall

Week 7 Obgliadl HLally dg=dl ¢ uad)l Cauaiin Olsial

Week 8 | Jbally dgmnll adaolll Aol 8 all e 0]

Week 9 Al daud) cduasd! dloeadl cduisdl dagliad! e iedl HLd! 8,500 QjSa
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Week 10 | «&Jlgiadl 230l HLdl 8,510R,L,C Ao (3
Week 11 | uskll dalaseo ¢yl ¢ yshall digly cdaslasl!
Week 12 | «L)lgiedl 23l )Ll 8,515R, L, Coydll Jalae «Jgudll ¢
Week 13 | 53l Dlall 8515 § &yallally cddelailly (ladll 8)4al)
Week 14 | oshll 450 8,31
Week 15 | 3l obudl
Delivery Plan (Weekly Lab. Syllabus)
il e ) zled)
Material Covered
Week 1 | doglially jlally dgaell (ulid] sdaite ulide pliseial 1) pisall
Week2 | ol 035 1Y pisall,
Week 3 | Obly dgzell pudio delgd 1Y piseall
Week 4 | CgdnS (nilgd 1f pisall
Week 5 | owudd doylal 10 pisel!
Week 6 8,515 171 juiseall RLC dlesdaadial!
Week 7 | 8515 1V _siseal RLC &l gsall

Learning and Teaching Resources
u.u..g).ﬁ.“j ?L.ﬂ‘ J.JLLAA

Text

Available in the

Library?

Required Texts

DC Electrical Circuit Analysis: A Practical Approach, 2020.

Yes

Recommended Texts

Websites

https://docs.google.com/file/d/0B_05jg0LZ_ZXYIgOWVU1bkhrLTg/edit
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Grading Scheme

Group Grade _paadl) Marks (%) | Definition

A - Excellent Dkl 90 - 100 Outstanding Performance

B - Very Good EENFEES 80 - 89 Above average with some errors
(SSUOC(_:elsgo()Sroup C - Good A 70-79 Sound work with notable errors

D - Satisfactory b g 60 - 69 Fair but with major shortcomings

E - Sufficient Jsie 50 - 59 Work meets minimum criteria
Fail Group FX — Fail (Aallaall 28) ol y | (45-49) More work required but credit awarded
(0-49) F — Fail Gl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the

automatic rounding outlined above.

MODULE DESCRIPTION FORM

Module Information
Ao Hall saladl il slaa

Module Title rudigd) il aal) Module Delivery
Module Type C O Theory
Module Code HUC-ACR-106 Xl Lecture
ECTS Credits 8 O Lab

O Tutorial
SWL (hr/sem) 200 O Practical

O Seminar
Module Level 1 Semester of Delivery 2

Administering Department

. Towuigl) i) A<

sl College
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Module Leader U e Sl e-mail Sajiad _hasan@hilla-unc.edu.iq
Module Leader’s Acad. Title Assist Lecturer Module Leader’s Qualification M.Sc.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval

enti Hee Approv 01/06/2023 Version Number | 1.0

Date

Relation with other Modules

LAY Al all ol gall ae A8

Prerequisite module

HACR100

Semester L1, S1

Co-requisites module

Semester

Module Aims, Learning Outcomes and Indicative Contents

40L5 Y1 il ginall g alail) il 5 gl Hal) 3oLl Calaa

Module Aims

Jeu) all sald) Calaal

Aok KKl 3 Al Ayl J 591 dmyall SO 0955 ]yl Gk )
Shyag Sl Jalosy 0ilgd! Jre Aball OIS canlanlly &Syoly S9all 3lai b S duhs o3 .Y

Pl 89 2IG=Ylg I i)l pgieg Jail

el el 4445 043 NS 30 sl ple ) ol om oI (55 J) sl kg Y

@.x,a)l L?""J"‘@J‘

Go 0Bl dasyg ©BLAI (po Wy pe g duseud gl pgunylly SYslaadly (il gl e Jolaidl €

lrysall dl g sV
Ul oMl Fliudly Jekotll cya I (Ses .0

Module Learning
Outcomes

) pall 3alall aladl) s j3a

A gl S5l (131989 ilinln] g8 Il pdaiay . )
gldox (Bybg (5l gl de CIlall Byay Y

el g5 lwolil @gd CIUall adaiow .Y

og7eally Al Jg> Badll p3c ogiy &

O)lsl S¥slaag Cduall el B)lg5 lwll @daiy .0
(Sl Juloxill 0gd CIUall adatiag .
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A8l dalaiV dSy> Julxig egally ddymall OluiS| epo MUl (1S3 .V
Syl led eadlie elas A

RUTEPREIN[P-CYPSp WER PN I

ISVOES - SN[ -TET SN [P CYCN I WS SR

olucilly 89l @ueunll A8y 0gd M)l audatiug ) )

ABlally Jasdl 1o 48> 048 CMall gdaiw ) Y

Indicative Contents
Ll LY il siaall

gl B! wilgBg bl . )
(Sl =i LY

sl O)lg3 Y

Boall p3e €

(S9! Jd=dl L0

ASy=) ilgd

A el &Sy Judoxs LV

Learning and Teaching Strategies

bl 5 L] i) i

Strategies

Saialraall Aaliall cilblate) Al cilal sl pmlaall i delill Lo adin Gl dea s

Student Workload (SWL)
Al sl Al Jeal

Structured SWL (h/sem) g7 Structured SWL (h/w) 6
sl I3 lUall alaiil) ) jal) Jasl) Lo pausf Ul aliiall d Hal) Jasll

Unstructured SWL (h/sem) 113 Unstructured SWL (h/w) g
el J3A Uall aliiial) e ol 5l Jaal) Lo pansl Ll ainall el 5l Jaall

Total SWL (h/sem) 200

Seaill & Callall S a1 Jasl)

Module Evaluation
ol ) B3l

Time/Nu Weight (Marks) Week Due | Relevant Learning
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mber Outcome
Quizzes 2 10% (10) 5,10 LO#1,2,10and 11
Formative Assignments 5 10% (10) 3,5,7,10,13 | LO#3,4,6and7
assessment Projects / Lab.
Report 2 10% (10) 8,15 LO#5,8and 10
Summative Midterm Exam 2 hr 20% (20) 7 LO#1-7
assessment Final Exam 3hr 50% (50) 15 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
bl o gl Zleiall
Material Covered
Week 1 (3L &3 ola¥ &5LS) S 9ally lgarindl laeS Jalosd cshiBuall (§ drwsld)l E55LJISTATIC
Week 2 (Jla.;)‘\ L;)b ‘Jla.;)” L;L‘S) W\ O)lgs
Week 3 dgamial) Bgall pie \ (AnaSl) dpsuall 85all aie & (558l plas Aase
Week 4 T9ul ppall/aue Hsme Jg= Bsdll pre 18gdll plad W lams
Week 5 O)lgdl C¥olas /=1 M\ Olalass /Cduall MJ‘ O)lgd by & iduall qu\ O)lgs
Week 6 Bl @Yl /55l gl llalaseo tolad B § 015!
Week 7 bya,all 598l OIS olall / ueoliall disybo [dlauddl (o)l gall 1S gl Judoxdl ¢ uadll Ciuaiin Oloxisl
Week 8 Yy ShbYael,all polsall/aboliall da b 1 3LasYl Jdoxll
Week 9 8 yoinad) &Sy5d) daudiunad] o glasell dSy> /sl A8y 8l
Week 10 Cgdaall dSy>
Week 11 o dallanll Biasian)! ASymedl Judoxs
Week 12 Eolully 89all 1 lowunnll &Sy>
Week 13 55.5J|Ji.ﬁu/a:9UaJ|_9 Jaidl IM\ Ex:SP
Week 14 8laSUlg 8yaallg ddlally Jaidl Toe
Week 15 | Final Examination
Learning and Teaching Resources
%Jﬂ\} e&aﬂ\ J.JLAA
Available in the
Text
Library?
Required Texts Engineering Mechanics, Twelfth Edition, R. C. Hibbeler Yes
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Recommended Texts

Websites
Grading Scheme

Group Grade _paail) Marks (%) | Definition

A - Excellent Dkl 90 - 100 Outstanding Performance

B - Very Good EENFEES 80 - 89 Above average with some errors
(Ssuoci:elsgoc);roup C - Good SRS 70-79 Sound work with notable errors

D - Satisfactory b gl 60 - 69 Fair but with major shortcomings

E - Sufficient Jsie 50-59 Work meets minimum criteria
Fail Group FX — Fail (Aadleall 28) (45-49) More work required but credit awarded
(0-49) F — Fail ) (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.

MODULE DESCRIPTION FORM
Al Al Balal) Coua g 3 gad

Module Information
gs..u.u\)l“ 3aldl) L".&\.A)L.A

Module Title Y Bl adl dlualian Module Delivery
Module Type C O Theory
Module Code HUC-ACR-107 X Lecture
ECTS Credits 8 @ Lab

O Tutorial
SWL (hr/sem) 200 O Practical

O Seminar
Module Level 1 Semester of Delivery 2

Administering Department sl College

Module Leader SVR NI RVERTRIEY e-mail hakshahad@yahoo.com,
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mailto:hakshahad@yahoo.com

haroon_abd@hilla-unc.edu.iq

Module Leader’s Acad. Title Professor Module Leader’s Qualification Ph.D.
Module Tutor Name (if available) e-mail E-mail

Peer Reviewer Name Name e-mail E-mail

Scientific Committee Approval 01/06/2023 Version Number 10

Date

Relation with other Modules

DAY Agual 5l 3 sall e 28|

Prerequisite module

None

Semester

Co-requisites module

None

Semester

Module Aims, Learning Outcomes and Indicative Contents

405 )Y il ginall g alail) il 5 gl Hal) 3oLl Calaa

Module Aims

Al sald) Calaal

lehina aa Jaliidl L iy Aaaling ga Ji e glaiall Jelii Al g 5 pall el fgalie 4l )

EJ‘);J\ @A@J&\ﬁh\)ﬁd}ﬁ}

Module Learning
Outcomes

Al 5 Balall lesl) s jia

S0 5aLall Al g il ol 211 38 e )
3l )ad) dlialun il 8 48 yaa-Y

Al 5ol ) ghal 43 e ¥

L g 5 sl 2 joa

Sl ga il il sall any 48 20

B! flee (530 4 jma

Indicative Contents

ds¥ e 5adl

(Aol ¥ o) Al &l 5lall 5 lall ASaaling ga i) laladll
Sall ¢ )

(el Y o) 5l el eluaial J 53 o sl 5551 jall 5 Jauil)
Gl ¢ all

(Aol 0 ) Al jall Ay a3 el

T BRSEN!

(Aelu 0 v) Ly g i) 5 ) adl clualipal  JEN () il
oalal) ¢ 5l
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Learning and Teaching Strategies

sl g abeil) il i

Strategies Slaial didal ialiall GlilaieY) Al bl 6 pualad) 3 Jelil e aciny Uall dga g
Sl Jlaia¥) 5 Joadll Coas

Student Workload (SWL)
Ul a5l Jeal)

Structured SWL (h/sem) 143 Structured SWL (h/w) 10
Juadl) JBA lUall el ol Al Jaal) e sand calldall aliiall sl 5l Jaall

Unstructured SWL (h/sem) 57 Unstructured SWL (h/w) 4
Jeall I8 QIR i) i sdyall Jaal e st Qalall ATl e ol e

Total SWL (h/sem)
Jumill & Callall SN a5l Jaal)

200

Module Evaluation

Al Hall 3alal) (»;.1:\9.1
Time/Nu Relevant Learning
. Weight (Marks) Week Due P

Quizzes 4 10% (10) 4,6,8,12 LO#1,2,8
Formative Assignments 2 10% (10) 3,11 LO#3,4,6and7
assessment Projects / Lab. 10 10% (10) 1-14 LO#1-8

Report 13
Summative Midterm Exam 2 hr 20% (20) 7 LO#1-7
assessment Final Exam 3hr 50% (50) 15 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
Lg)k.d\ (= s G\.@.’mﬂ\

Material Covered

Week 1 Lol sat g Clas ol et g cilalblains

Week 2 | 4l salall 4,80l g0 il (al 53l
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Week 3 Jadll aile
Week 4 Byl yadl s Jail)
Week 5 | slall clulinl J ¥ ¢ 54l
Week 6,7 | 4L a3 lleall
Week 8 | bl Clileall - Jeadll Cacal (jlaial
Week 9 | dboall Slleall 4leSs
Week
3l adl elualipal JEN ¢ il
10,11
Week
La g iy
12,13
Week 14 | x5
Week 15 | Final Examination
Delivery Plan (Weekly Lab. Syllabus)
Bt
Material Covered
Week1 |3, allda 03
Week 2 D o8
Week3 | Hls o
Week 4 @ﬁSS\B)\);K;JJj@mX\LmOHZEM\
Week5 | Js o5l
Week 6 | pareaill da j0 Luld
Week 7 Ghll dee gidl Wyl dand Ol
Week 8
Week 9
Week 10
Week 11
Week 12
Week 13
Week 14

Learning and Teaching Resources
w_)imj (‘Ja_'m J.JLAA

Text

Available in the

35




Library?

Engineering Thermodynamics principles and

Required Texts Applications Yes
Prof Haroun A K Shahad
Cengel, Y.A., Boles, M.A. and Kanoglu, M., 2011.
Recommended Texts No

Thermodynamics: an engineering approach. New York:

Websites
Grading Scheme

Group Grade sl Marks (%) | Definition

A - Excellent Dkl 90 - 100 Outstanding Performance

B - Very Good EENFEES 80 - 89 Above average with some errors
(Ssuoc?elsgoc);roup C - Good W 70-79 Sound work with notable errors

D - Satisfactory b gl 60 - 69 Fair but with major shortcomings

E - Sufficient Jsia 50-59 Work meets minimum criteria
Fail Group FX — Fail (Aadlaall 28) ol y | (45-49) More work required but credit awarded
(0-49) F - Fail Gl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone “"near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the

automatic rounding outlined above.

MODULE DESCRIPTION FORM

Aol Hall sald) Caa g CJ)AJ

Module Information
:\M\Jﬂ\ 3alall A_i\.AjLux

Module Title

Ak el g (st G sha

Module Delivery
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Module Type B ® Theory
Module Code HUC-ACR-108 O Lecture
ECTS Credits 2 O tab

O Tutorial
SWL (hr/sem) 50 O Practical

O Seminar
Module Level 1 Semester of Delivery 2
Administering Department )l MA.MST‘A”J College
Module Leader Name e-mail E-mail
Module Leader’s Acad. Title Professor Module Leader’s Qualification Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval
Dot PP 01/06/2023 Version Number | 1.0

Relation with other Modules

6 AV Agusl 5l 3 sall ae 28|

Prerequisite module

None Semester

Co-requisites module

None Semester

Module Aims, Learning Outcomes and Indicative Contents

LY iy sinall g aleil) il g Al Hall salall Calaal

Module Aims

Jaud Al salall Calaal

Alilisl 5 ol jaal) HUailly Zllall Cay jas
ol el paandl AUil) a3 s iy ) aTlin 3548 s Aullall g a3
Teilen 5 Lgie gl Loale Bl G 5 AplucV) agh sis 341S, ALl iy o

2023 el 0301 G1pall  snd g G sall b (ol sl gl oLy ALl iy

Module Learning
Outcomes

A, alall lesl) s e

el g 48 yaall

Assall 4 el @l pealaal) el A g |

Cpre QUS e Atlall CalSs o

e & sl ge e 8 daely el g Al CadSi &
el cllaiay)- &

Indicative Contents
Hala Y il gial)

Allal) LA (g0 Coay Al gial sall adl s GV (3 s i il (it J5Y) (e e el 0 sS
ped s e
Sl al jiall sUailly oSl 4 5 dal el alail dagala 5 Al jiasally iy yaill U ¢ jad) (e g

37




Bl & ) jraall allailly Ca il oo ‘

Learning and Teaching Strategies

Strategies

sl g abeil) il i

Student Workload (SWL)

Gl il 5l Jaal

Structured SWL (h/sem) 31 Structured SWL (h/w) Y
Jomill I8 Gl alasiall ad 51 Jaall Lo gaud QI plsial) ol yall Jaal

Unstructured SWL (h/sem) 19 Unstructured SWL (h/w) s
Jeall JD& QIR i) i psdyall Jaal e st Qalall ATl e a5l e '
Total SWL (h/sem) -

Jaill I3 llall ISl jal) Jaal

Module Evaluation

:\ﬁ""“bﬂ\ saldll (»;.1:\9.1

Time/Nu Relevant Learning
. Weight (Marks) Week Due P

Quizzes ¢ Y0% (20) 4,8,12 LO#1,2,10and 11
Formative Assignments 2 10% (10) 3,11 LO#3,4,6and7
assessment Projects / Lab. 0 0

Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-7
assessment Final Exam 3hr 50% (50) 15 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

bl e sl Zleiall

Material Covered

Week 1 A glanal) @1l g Ragall ) jlanll 8 L) (3 sia ¢ Lgdlaal | Lghy pai | ) 3 sia
sanial) ) dpae 5 o3 Lpallall Coall A ) (3 sy il yie VI; Gyanlly jealeal) g Ul 3 Gl (3 s

Week 2 Uil Y319 LV (3 gial 4, a1 481 1950 G (3 siad s 5 sY) 4B Gl (3 shay aliY) il e V)
V96 L) Bsind el Bl YAAY | Ly b siad &y 3Y)

Week 3 (01 (3 sis A8 o Aalaia A all sial) Aalaie 2o ¢ pea¥) ulall 05l Lalll 1) sV s 5 Ase sSall e Cilalaiall

Al 31l Ay sgen sied 3 i all g Ggiad 1) B pall ) gidll 8 V) §gia s (b siad dgila gl criladaiall ¢
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(Y v O

Week 4 Gl gall (B s B gaal allad) (DleY) (A olad¥) §ial alladl (Sl A Aaladl il jall 5 Gladl) (3 sia (pa A8
L) 5 Aiaall s (5 sia g Ay gaiil) 5 ABUEN 5 Al 5 duelaia¥) 5 ApslaBV1 Y] 5 sia dgik gl yoluall 5 48y

(U—’J‘cssdg‘ 3 ww\@dﬂ\ 44345:43\4_:443\‘55@\ ‘w\‘_gd;l\)uhj\ uhu‘)’\d}ﬂ;

Zilaaall & a & lbilaall 4 ) sl 2408l o Slbilacall () 533l $Ls e & ilaall

Gt G sin Alen 5l i) g A sSa yl) ciladaiall 50 Hlall (1l

lileall b5 8 dain) VIS 55 saniall ae¥ 50 ¢ sl meall e (Lai¥) G gia Ales 5 ol jin) Clilara

(RS e sl Aalaia ¢ iy @Y1 SLaY) ¢ oy sV AaY) ¢ Ay jal) Aaadlall ) Al cilalaiall 0

Week 6 Sl G sia Alen 5l i) b alad) (ol 5 dpa sSall pu a8V A 5al) Ciladaiall 50
Aalall

Week 7 Aaball cillbull U (e Ralad) il jall aulai ¢ () g3lEl) A g0 cililaia g o 3l Ala ¢ Juadll i el
o i) (3l slosall € 81 glosall o sgial Cuaall kil ¢ 5l slosal)  sgial Ay il skl 5 sl
ph paic 5 agilafine a3 Y (3l slusal)

Week 9 Lee) g3l g Ledy yad dukal jaanall
Week 10 dudal yranall Cld gra g cila g3a
Week 11 Sl A Y) — SRV — Yoo ¥ A G)al) ) gied & ) jenl) HUal)
Week 12 Aalal) Gl ) Caniat s il jall o sede duclainl 5 LalaBBl) by jall ¢ 4y Sa il jall ¢ Al il &l
Week 13 Aaball il jall ifiesa ¢ Aalall il jall g ) 5 oalall 2
Sl o gl i iy ¢ i) e sl asgde ¢ (il dslally Gl e gl il e sl i ) e sl alall a sgdall

Week 14 4_).3:1\ a\,yd\ uas.y 4.4)\ Jala 4;).\5.4 &_l\e\); d\)’d\ @ ‘fﬂ.«n uA‘}“ 4;\}; ;;‘3‘ &_11733;.\3\ ¢ Lfﬂ.d\ L;C-}S\ Ay
A ae daelaad) 3aLY) aSlaa ¢ e leal) 3aLY) Gililee ¢ daclaadl 3aLY) Gl saaiall ac) A8l ¢ doelead) 32LY) oy yai

BV 550 Gain ¢ LSIAEY) Condl Qa2 s ¢ AilasW) a2l jalle Leleal) 5LV

Week 15 | Sl olaiay)

Learning and Teaching Resources
LHJ'S'“\J (—Jaﬂ\ JJLAA

Available in the
Text
Library?

Required Texts Yes

Recommended Texts No

Websites

Grading Scheme
Group Grade sl Marks (%) | Definition
S G A - Excellent Dlsial 90 - 100 Outstanding Performance
(5uoc?elsgo) roup mg~ Very Good laa s 80 -89 Above average with some errors
C - Good > 70-79 Sound work with notable errors

39



D - Satisfactory L gia 60 - 69 Fair but with major shortcomings

E - Sufficient Jsie 50 - 59 Work meets minimum criteria
Fail Group FX — Fail (Aallaall 28) sl 5 | (45-49) More work required but credit awarded
(0-49) F — Fail ) (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.

MODULE DESCRIPTION FORM
M\Jﬂ\ 3alall a g CJJAJ

Module Information
gs..u.u\)l“ 3aldl) C'_a\.A)L.A

Module Title Z\.).,ﬂ\ dall) Module Delivery
Module Type B X Theory
Module Code HUC-ACR-109 O Lecture
ECTS Credits 2 O Lab

O Tutorial
SWL (hr/sem) 50 O Practical

0 Seminar
Module Level 1 Semester of Delivery 2
Administering Department ol ol MA.“ST”E”J College
Module Leader Name e-mail E-mail
Module Leader’s Acad. Title Professor Module Leader’s Qualification Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval
Date PP 01/06/2023 Version Number | 1.0
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Relation with other Modules

6 DAY Agul 5l 3 sall ae 28|

Prerequisite module

None Semester

Co-requisites module

None Semester

Module Aims, Learning Outcomes and Indicative Contents

AL5 )Y by ginall g alil) 2l g A Hal) salall Calaa]

Module Aims

Al 5oLl Calaal

Gl oad¥) i sl oilaid il Lealad ) oDy 5 2ol ac) gy (Ul 46 jae pani-1
Lgal s Ugaidannia s ) a4l Jlee V) paan 5yl A0S adle Jod 5 DYl

<l gail) g <l yzalaal) JMOA@Q\WU@L‘M@QM@‘\J}}@,&#)&\@&;@@-Q
) sall Claial (e e el an AN 5 dalial) Ay yaill <l sall

Module Learning
Outcomes

) pall 3alall aladl) s j3a

@umuubc\ﬁésw\ﬁajw\bﬁ\&\)m@\ ;dehw@u\j?@l\jhﬁ\
Bl 5 (e 1Y) ) (5 hane b @l p AaiSa 5 5f ¢ iy a5y Al CalSS ) Al ol

Indicative Contents
Lala LY il sisall

IYAY) aae Gy Ly Ayl Zallly ,USH Aalall ae ) gall Adlall agled J bty 2a) g 6 3o (e jiall () oS5
Al oda by

Learning and Teaching Strategies

bl 5 L] i) i

Strategies

sl aleill ol aledll - 1A aledll ; aleil) il il
i s b G las) A & sk salall e 1 addedll il il

Student Workload (SWL)
Al sl Al Jeal

Structured SWL (h/sem) 31 Structured SWL (h/w) Y
Juadl) P Ul el ol jall Jasl) e sand calldall alaiiall sl 5l Jaall

Unstructured SWL (h/sem) 19 Unstructured SWL (h/w) 15
Seadl) P& Ul liiial) pue ol Jaal) Lo gl U pliall e ) Jaal '

Total SWL (h/sem)

Juadll JD& Gl IS il 5al) Jasl)

50
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Module Evaluation
M\Ji\ 3alall ?"5\93

Time/Nu Relevant Learning
- Weight (Marks) Week Due PPN

Quizzes Y Y0% (Y0) 4,8,12 LO#1,2,10and 11
Formative Assignments 2 10% (10) 3,11 LO#3,4,6and7
assessment Projects / Lab.

Report 13 LO#5,8and 10
Summative Midterm Exam 2 hr 20% (20) 7 LO#1-7
assessment Final Exam 3hr 50% (50) 15 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

bl o gl Zleiall
Material Covered
Week 1 da gitall o) 5 A g yal) £l AU de) e 4y salll oUnAY) & sgde-
Week 2 A padll 5 dpeadll iy yall 23 ) gaiall 5 33 el Caly-
Week 3 sUall 5 aball
Week 4 26 il 5 jag)l ¢ Anus siall 5 jagll ¢ akaill g oo sl 5 3en ¢ 6 gl A
Week 5 il ledle
Week 6 Lagia (518l 5 Jadl) 5 A
Week 7 dne Jsriall g J spial) adal U griall - glhaall J sriall 4y J geiall - Jaeliall ¢ Juadll Canai laa)
Week 8 22l
Week 9 ALl 4 sall) sUadY) culipdas
Week 10 ALl 4 sall) sUadY) culipdas
Week 11 Ol 5 0 sill 3acld A8 el Calll 3aclE - el Cig s lae-
Week 12 @MY QUaall 41N (il o)
Week 13 @Y il asd
Week 14 @Y il asd
Week 15 Joadll dlgs olaial

Learning and Teaching Resources
%Jﬂ\} e&aﬂ\ J.JLAA
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Text

Available in the

Library?
Required Texts Yes
Recommended Texts No
Websites
Grading Scheme
Group Grade paadl) Marks (%) | Definition
A - Excellent Sl 90 - 100 Outstanding Performance
B - Very Good las s 80 -89 Above average with some errors
(Ssuocc_:elsgoc)Broup C - Good SRS 70-79 Sound work with notable errors
D - Satisfactory b gl 60 - 69 Fair but with major shortcomings
E - Sufficient J e 50 -59 Work meets minimum criteria
Fail Group FX — Fail (Aalladll 28) ol | (45-49) More work required but credit awarded
(0-49) F — Fail ) (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the

automatic rounding outlined above.

MODULE DESCRIPTION FORM

Module Information
Al 2} Balall ila slaa

Module Title o gula (gl Module Delivery
Module Type E O Theory
Module Code HUC-ACR-110 Xl Lecture
ECTS Credits 3 X Lab

O Tutorial
SWL (hr/sem) 75 O Practical

O Seminar
Module Level 1 Semester of Delivery 2

Administering Department

il L Ania aud
Causil) g

College

sl LT s
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Module Leader b bl e-mail E-mail

Module Leader’s Acad. Title Assist Lect Module Leader’s Qualification M.Sc.
Module Tutor Name (if available) e-mail E-mail

Peer Reviewer Name Name e-mail E-mail

Scientific Committee Approval

Do PP 01/06/2023 Version Number | 1.0

Relation with other Modules

AV Agual 5l 3 sall ae 28|

Prerequisite module

None Semester

Co-requisites module

None Semester

Module Aims, Learning Outcomes and Indicative Contents

45 Y1 il ginall g alil) 2l g g Hal) salall Calaaf

Module Aims

Al sald) Calaal

A4Sl latiiaall g culalal) oL g Al AiSall iliplaill ae Jaladll Gl jlen lllall QLS) : alall Cargl)
ol Al g Jeall Sl e Siad Jpadall alad aladiu)

Module Learning
Outcomes

) pall 3alall aladl) s j3a

?@J\ﬂs}d\
A.A‘ I\AL\A\ sﬂdw\@wuﬁﬁc\ﬁ&w\ u;}:i:zs.‘an MJL:.\S\ Q\)mhd‘ ;\AS\ dva QA-l
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Indicative Contents

Learning and Teaching Strategies

a5 ] i) i

Strategies

el diaall ialiall ClilaieY) gl il 6 pualad) 3 Jelil e aciny all dga oy
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Student Workload (SWL)
Caldall hyal) Jeal)

Structured SWL (h/sem) €0 Structured SWL (h/w) 4
Jeaill & llall pliiall ol 5l Jes) Lo pausf Ul aliiall d 5al) Jasl

Unstructured SWL (h/sem) 1s Unstructured SWL (h/w) 1
Sl JM& Callall Bty pad Jal) Jasll Lo sl Ul a5l Jasl

Total SWL (h/sem) -

Juaill A Ul SN ol 3l Jeal

Module Evaluation
:\,p.u\‘)ﬂ\ saldll ?.1:\9.1

Time/Nu . Relevant Learning
Weight (Marks) Week Due
mber Outcome
Quizzes 3 10% (10) 4,8,12 LO#1,2,10and 11
Formative Assignments 2 10% (10) 3,11 LO#3,4,6and7
assessment Projects / Lab. 10 10% (10) LO#3,4,6and7
Report
Summative Midterm Exam 2 hr 20% (20) 7 LO#1-7
assessment Final Exam 3hr 50% (50) 15 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
bl e sl Zleiall
Material Covered
Week 1 ) g 555 Y] e g al) g aaal) Cum (e Adgial s 43l aas s o gualall aladind <Yl
Week 2 ) g halaall ¢ alga) Tag 5 1) Al 5 i€l Jas U 5 ¢ o gl aall GLS 5 Aald) gl G 5
Sl e Ll 5 38 e clileal) o) ) ¢ i i

Week 3 llee (e 4 Laall A U1 ghadl) aal ¢ A508 Cilina ya o 55 aSIY1 3R ey <4l A8 dlge ) 55l 5 o paalall el 5

Week 4 Lgasali 5 el yal) Cida ¢ Lgile gana 5 g3l sSa 5 Jusniil) allai b oSl

Week 5 A5V Gl B Al | gy Wl 8 gl T g Aaal) 530 ¢ o pulad) 8 AaSLal Clalae V) g VA inay

Week 6 gt 1 iy 5l ¢ zeali yal) Al 5 € Y o) v g g Sl el Jiil ¢ Yo ) v s s Sl

Week 7 Asdiall Jaadi Cy e ¢ e cusi ¢ homecusi ¢ Juadll Cual Gladal
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Week 8

J‘)Jj‘sﬂ@shay‘&“_ﬂ.ﬁ&\‘J}A‘)Jumlcjm‘dj.\ﬂb&u&\c\‘)d‘

Week 10 ol g 1 5a¥) 5 il ¢ Ll ja g il il e cilalay)
Week 11 il sl e Copaill ¢ ABME) g dnih g zealipall Ay ¢ Yo ) v Jus) mali
Week 12 Legilial 5 claliaall  cilyiniall Juaa) ¢ ¥aleall s ) sall 5 Jhaadl ae Jaleil
Week 13 o salall Al al) ol 5l Jaall g 8LV 5 grasil) ¢ gl dadlra e JUEaS paint aiy gyl padle
Week 14 daal je
Week 15 Jaadl) dlgs el
Delivery Plan (Weekly Lab. Syllabus)
oiaall o gl gl
Material Covered
Week 1 w\ d)ﬂ\})\}d\ubufjﬁ\}d\ dk\}@ﬁj@w}uyduuﬂ\}ujubﬂmtadn\a_\né;;\SLH\ &_\AJA.\
mu\u:_)uujub}m‘ﬁ\@d,ahJUM\ JPAJALALA\— dﬁy\ o)@A‘}Z\j‘)u}A\jc_uM\hjchdAbuﬂ
o el 330 5 el 315l (o Jalall | Sl pelans e lllal) aly 4338 5 e (35 5¢ 1) 2B e Ul oy 35
Week 2 3 e elae ol jal el ¢ Cadall s pla Sl s eliaV 5 andl s sm udull s (o o gl Alae oLl
RN P LTI
Week 4 Dy dasdil) alas et g caliall (g Al Al ¢ Joalill alai e o jaill
Week 5 gl S | Lae Jaladl) 488 5 Anglall (ala®i 5 o gaslal) 3 Zadlil) Chlalae V) 5 oSl ds gl aladind e Cltall 5
@3\3}\}
Week 6 e Loy il g1 5 Lgale CalUall Cu 535 3 58S gl A4S ¢ Aty 4l 85 3 ) 5 5 grall o A e oyl
ALl
Week 7 Yalaall 5 3 gall Ailal 5 by sl Al 5 dadeall Jaglads e (lall (uy
Week 8 S A jialy il Jae ¢ Lgale de giie ATl 5 Jghaadl Jae ¢ S #1500 e il
Week 9 Lgdda 5 Lgiflual 5 Adliannts 5 Ay 55 5 il W) 5 gealipall L (o oyl 5 Gyl ¢ iy gn 59 ali
Week 10 SN ) 500 5 a5 il il A8 e il 5 admte ) d Jas
Week 11 il il 5 il o) 5if e alUall oy 535 ¢ Aliyuait y 4l g8 5 JusS) gmali ys A e iyl
Week 12 Cilaliaall g cliaiall any s J glaally Saill
Week 13 Gl A8l Lgaany el ) oy ) e ca il ¢ seall dallae el e JURS iy € s 5 Sl el 3
Week 14 daal e
Week 15 Juadl) il jlaial
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Learning and Teaching Resources
U’“.'?_)ﬂ\} eL_“d\ ‘)JLL.AA

Available in the
Text
Library?
Required Texts Yes
Recommended Texts No
Websites
Grading Scheme
Group Grade i) Marks (%) | Definition
A — Excellent Dkl 90 - 100 Outstanding Performance
B - Very Good EENFEES 80 - 89 Above average with some errors
Success Group | C - Good A 70-79 Sound work with notable errors
(50 100) D~ L s 60-69 | Fair but with major sh i
Satisfactory e alr but with major shortcomings
E — Sufficient Jsia 50-59 Work meets minimum criteria
Fail Group FX — Fail (Aadlaall 28) ol y | (45-49) More work required but credit awarded
(0-49) F - Fail il (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone “"near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.

MODULE DESCRIPTION FORM
W\Jﬂ\ 3alall S g CJ)AJ

Module Information
A Hall Balal) Chla slasa

Module Title Matlab Module Delivery
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Module Type E O Theory

Module Code HUC-ACR-111 Xl Lecture

ECTS Credits 3 X Lab
O Tutorial

SWL (hr/sem) 75 O Practical
O Seminar

Module Level 1 Semester of Delivery 2

Department of o Aigl) L) PR
s . Refrigeration and Air " - -
Administering Department Conditioning Engineering College
Technologies

Module Leader Name e-mail E-mail

Module Leader’s Acad. Title Professor Module Leader’s Qualification Ph.D.

Module Tutor Name (if available) e-mail E-mail

Peer Reviewer Name Name e-mail E-mail

Scientific Committee Approval

A 01/06/2023 Version Number | 1.0
Date
Relation with other Modules
LAY gl all ol gall ae A8
Prerequisite module None Semester
Co-requisites module None Semester
Module Aims, Learning Outcomes and Indicative Contents
LY iy sinall g alaill il g Al Hall salall Calaal
Module Aims

To make the student able to process, program, and solve arithmetic and engineering

Jaud Al salall alaal -
problems using Matlab.

Module Learning 1. To apply the knowledge about Matlab.

Outcomes S . . .
2. To enable students solve scientific and mathematical problems, write codes, design

4l all 3alall alaill il 3 | Projects and process images.

Indicative Contents
Hala Y il gial)
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Learning and Teaching Strategies

sl 5 abeil) lail i

Strategies Assessment is based on hand-in assignments, written exam, Case study, Quizzes,
seminars, Practical testing and Online testing.
Student Workload (SWL)
llall ) Hall Jaald)
Structured SWL (h/sem) €0 Structured SWL (h/w) 4
Juadl) J3A Ul Jdaiddl ol jall Jaal) e sand calldall aliiall sl 5l Jaal)
Unstructured SWL (h/sem) 1 Unstructured SWL (h/w) 1
Jeaill JMa llall plsiiall e a5l Jaal Lo pausd Ll alinall e d ) Jaall
Total SWL (h/sem) 100
Jal) A Calllall IS ) 5 Jaa

Module Evaluation

:\...y.ub.l“ salll ?‘17393
Time/Nu Relevant Learning
Weight (Marks) Week Due
mber Outcome
Quizzes 4 10% (10) 4,8,12 LO#1,2,10and 11
Assignments 2 10% (10) 3,11 LO#3,4,6and7
Formative
2,4,6,8,10,11,
assessment Projects / Lab. 7 10% (10) 1314 LO#5,8and 10
Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 2 hr 10% (10) 7 LO#1-7
assessment Final Exam 3hr 50% (50) 15 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
Lg)L:.J\ (= s G\.@_Ld\
Material Covered
Week 1 Introduction to Matlab
Week 2 Mathematical Functions
Week 3 Vectors & Matrices
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Week 4 Vectors & Matrices

Week 5 Introduction to Programming in MATLAB

Week 6 Control flow

Week 7 Mid. Term Examination, Control flow

Week 8 Debugging

Week 9 Mathematical Equations

Week 10 | Graph Plot

Week 11 | GUI

Week 12 | GUI

Week 13 | Image Processing

Week 14 | Simulink

Week 15 Final Examination

Delivery Plan (Weekly Lab. Syllabus)
faall e gl mleiall

Material Covered

Week 1 Lab 1: Introduction to Matlab and Mathematical Functions

Week 2 Lab 2: Vectors & Matrices

Week 3 Lab 3: Control flow

Week 4 Lab 4: Mathematical Equations

Week 5 Lab 5: GUI

Week 6 Lab 6: Image Processing

Week 7 Lab 7: Simulink

Learning and Teaching Resources
u.u..gjﬂ\j (A:.ﬂ\ J.JLLAA

Available in the
Text
Library?
Required Texts Yes
Recommended Texts No
Websites https://www.mathworks.com/products/matlab.html

Grading Scheme
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de el Marks (%) | Definition
Excellent Jbal 90-100 | Outstanding Performance
Very Good EENFEEN 80 -89 Above average with some errors
Good 2 70-79 Sound work with notable errors
Satisfactory Lo s 60 - 69 Fair but with major shortcomings
Sufficient Jssia 50-59 Work meets minimum criteria
— Fail (Balladll 28) sl | (45-49) More work required but credit awarded
Fail ) (0-44) Considerable amount of work required

places above or below 0.5 will be rounded to the higher or lower full mark (for example a
unded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
s fails" so the only adjustment to marks awarded by the original marker(s) will be the

tlined above.
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MODULE DESCRIPTION FORM
E\JM\JJM EJ\.AM LJ.:.A} CJJAJ

Module Information
mbﬂ\ saldll C"_QLA)LLA

Module Title dadiia ciludaly Module Delivery
Module Type S O Theory
Module Code HUC-ACR-200 Xl Lecture
ECTS Credits 6 O Lab
X Tutorial
SWL (hr/sem) 150 O Practical
O Seminar
Module Level 2 Semester of Delivery 1
Administering Department ol M:QT: College Sl S
Module Leader Dr. Mahannad Subhi e-mail E-mail
Module Leader’s Acad. Title Lecturer Module Leader’s Qualification Ph.D.
Module Tutor Dr. Mahannad Subhi e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
SDZ:::tiﬁc Committee Approval 01/06/2023 Version Number | 1.0
Relation with other Modules
AN Al all ol gall ae A8
Prerequisite module HUC-ACR-100 Semester L1, S1
Co-requisites module None Semester
Module Aims, Learning Outcomes and Indicative Contents
L5 Y1 il ginall g aleil) il g g Jal) salall Calaa
Module Aims Aanigll GYlae calida 8 LS geal gan Al dpaly Hll bl 5 asalially G3Uall oy jat]

Aguigl) JSLial) da (& bl )l )53 o ) a2,
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)l saldll Calaal

Jalall 5 Jualall et ) JSL) (a3,

Ad a8k aladiuly hadll Yol ol Jad,

Agmaigh) JSLEAD Jad cilgaiall (3l 50kai5,

Asmnigh Ll e la e 55 ) jaldl Jlin) JSlin b dlaaliil] el aleall lasiulB,

Module Learning
Outcomes

Al 5 Balall lesl) s e

ol sinaall 5 da gladll Jiail ((udig 5 (SISl Jitaill) eaiall yuall (8 ) lileall 3ulat],

il 8 diplad g JalSil) 5 Jualinl) Ciluad Al el g ae ) gall gl

il 8 diplad g JalSil) 5 Jualinl) Cluad Al el 5 se ) gall (3lai3,

el Jhalail) 5 Jualiil) Aabaal lisil) 5 ac) g8l L) man il

At 8 by RS ) a1 sl Il a0 il 5 Sl o 55,
R iy i a1 S 550

Lld gaiaall Ciliast G.A\),d\ Ao~ alaATT

Indicative Contents
Lol ) ey sinall

gl o BB Maa¥) b Clgaiall clgilinhai g ST ol oy yrie <1 JI sall Jalill 5 Jualéil) Cilass
Ayl il J1 g2 el i) o5 8l 5 Aile DU cMulidiall cdiatand) g ddadl) Sl

Learning and Teaching Strategies

?_.31,;3!\ 3 PL_"J\ Glaad) yil
Strategies QUSI Olowtad! e Y1 e Ol 8 uadll whlasYl ddiedl Glerlgll ddisall dassyl,
Student Workload (SWL)
luall ‘z,’_a»‘ Al Jaall
Structured SWL (h/sem) 101 Structured SWL (h/w) -
Jeadll IS Uall aliial) ash jal) Jasl) Lo sl Callall alaiiall ol yall Jaal
Unstructured SWL (h/sem) 49 Unstructured SWL (h/w) 4
Juadl) P& ClUall alaiidl) yee ol ol Jaal) e sand Calldall alaiiall yue o Hall Jaal)
Total SWL (h/sem) 150
Jadll P lUall K i el Jead)
Module Evaluation
:\:xu\‘)ﬂ\ saldll (u:\sﬁ
Time/Nu Relevant Learning
Weight (Marks) Week Due
mber Outcome
Quizzes 4 15% (15) 4,8,12 LO#1,2,10and 11
Formative Assignments 3 15% (15) 3,11 LO#3,4,6and7
assessment Projects / Lab.
Report
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Summative Midterm Exam 2 hr 20% (20) 7 LO#1-7
assessment Final Exam 3hr 50% (50) 15 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
Lﬁ).L':ﬂ\ ‘;c},u.nY\ GL@J.«S\
Material Covered
Week1 | JoSdly Joladl e dole 8125,
Week 2 sbadll § Sgiuually asdl ONolae o(abolally dlasdl) Olgrial) d)LJ! rall Juols (M slaYI 3 ©wlgziall,
Week3 | Olo (558 ©¥slas cdSpall lsll ¢ylgl diuo cSpall sluedl jadg (598 5093 duylai dSyall slaeYl,
Week 4 | a3l Olaiiw! eyl il cblgd] cliimally daldl oolpacdl ST ol oppiie Jlgo.
goued) (S gaall (S gl ¢ pouiall wlan pdaid) (3 g0l Jasdl cpdail) (§ gl olone (A5l Oliiwdl Ooliudas
WeekS | oyl Al cianudl 5 yially alaad! Dol
Week 6 | 4,515 &l ghaudl oLl (3 80uls dudadll (o GBI ¢aildl dudadl! DI cdudadll Jlsl] cdudadll calilasYI.
Week 7 z95]! JeSUI @ dpdadll CLilsY! z933e]! JoUI a5 z935ll Je8 ¢ Juad)l Ciuaiin Olial,
Week 8 | z9edl JolSl wliudas,
Week 9 Olaudaill c,_:;)&” S8 L? 2&3)5“3 @\wﬁﬁl iyl 4,_”;)&1‘ S8,
Week 10 | (o> 4k clasdl LS,
Week 11 | 8394a)l 1&g 83 9dall ldliiall ccDhudundally ol il
Week 12 | <dbududiall yladly delall jlasl @yb el #lgil.
Week 13 | (0095kg )5bb) Gsall wldlione § Jlgdl au s e 59l ldbia,
JoY Ol lidus ) Gslaedl Jo .a5tlg Lo Olisslal Glias sl Glslaell cdislal ddslad! @Yslaall
Week 14 | 1 stadl obplanll pUslaedl el cisbils,
Week 15 | 3! o)l
Learning and Teaching Resources
u.u..gJSﬂ\j (A:..d‘ J.JLLAA
Available in the
Text
Library?
1. Mu Murray R.Spiegel "Advanced calculus " schaum’s outline
series, McGraw-Hill company 1974.
Required Texts 2. G. Stephenson, " Mathematical methods for science
students " Longman house, 1981 .
3.G. Thomas and R. Finney " calculus and analytical geometry "
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sixth edition,2000.
4.). Hass, C. Heil and M. D.Weir " Thomas calculus "

fourteenth edition, 2018.

Recommended Texts No

Websites

Grading Scheme

Group Grade paadl) Marks (%) | Definition

A - Excellent Sl 90 - 100 Outstanding Performance

B - Very Good las s 80 -89 Above average with some errors
(Ssuocc_:elsgo()Broup C - Good A 70-79 Sound work with notable errors

D - Satisfactory b gl 60 - 69 Fair but with major shortcomings

E - Sufficient Jssa 50 -59 Work meets minimum criteria
Fail Group FX — Fail (Aalladll 28) o, | (45-49) More work required but credit awarded
(0-49) F - Fail Q) (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.

MODULE DESCRIPTION FORM
W\Jﬂ\ 3Ll g_'Q.\AJ CJ)AJ

Module Information
Al 2} Balall ila slaa

Module Title (Silaal) an ) Module Delivery
Module Type C O Theory
Module Code HUC-ACR-201 O Lecture
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ECTS Credits 6 O Lab
O Tutorial
SWL (hr/sem) 150 X Practical
O Seminar
Module Level 2 Semester of Delivery 1
Administering Department ol Sl M:ﬁi College S LIS
Module Leader Sajjad Hassan e-mail Sajjad hasan@Hilla-unc.edu.iq
Module Leader’s Acad. Title Assist. Lect Module Leader’s Qualification M.Sc.
Module Tutor Sajjad Hassan e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval .
B 01/06/2023 Version Number 1.0
Relation with other Modules
AV Agusl 5l 3 sall ae 28|
Prerequisite module HUC-ACR-101 Semester L1,51
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents

4L )Y by ginall g alil) 2l g gl Jal) 5ol Calaa

Module Aims i . .
ﬁu\&ﬁj@"&k@}u)}o)@@uw\QLA}&J\B;\)S&MMY\DJL@_AS\ -\
a:\.\.a:\)ﬂ‘adw‘u\dhi CAAAI\S\uu}u)aﬂﬂjw‘j)ﬂ“j(é‘)ﬂ\)‘);\ALMAM}(LJ‘)“)k“_llm‘,j‘e@ -y
il 5 Aag D) | SilSaall ansyll 3 ACD pladind 48€ Y
Module Learning 280 5 A<l Clagaail) ol jualiall cullalaiiag g J e gus yll agd
O aab 9 Anuael] Clztanal) o) pa < 5 Al Cila gus )l agd
) Hall 3alall aladl) s j3a
Lo lalall el s Clalhadll Jal e eutigh) sl bl salall e gudas -
() ) alsall Loy 51 e s 51 olS g5 ) mali o alaiin - Y
el 5 Gunall 5 il Cagial -

Indicative Contents
Lol Y ey siaall

el il udaal) ol esiliall oy 5 ke s 51 oS g3 51 el o alasind ¢ salall e Gauka

8 i g e;;.“ APEN “;mb.n“}!.\ (;.;;.“
Ll el g cnld) gill Gl JAlail) S| e gladl/ 380 gl ulid ¢ g8l g1l -0

_e@\@%ﬂ\e@?x;&gi@uﬁe\@g&g\ﬁj
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Learning and Teaching Strategies

sl 5 abeil) lail i

Strategies Slaial didal ialiall GlilaieY) gl bl 6 pualad) 3 Jeliil e aciny all dga g
Sl Jlaia¥) 5 Joadll Com

Student Workload (SWL)
Ul a5l Jeall

Structured SWL (h/sem) 115 Structured SWL (h/w) 8
Jumill I8 Gl alasiall ol 51 Jaall L paud alall atial) (ol yall Jaa

Unstructured SWL (h/sem) 35 Unstructured SWL (h/w) 3
Jeall D& QIR i) i psdyall Jaal e st QL BT e ol Jea)

Total SWL (h/sem)
Juadl) JI& Ul ISl 5 Jaal

150

Module Evaluation

sl ) 3oLl
Time/Nu Relevant Learning
ber Weight (Marks) Week Due PP,

Quizzes 4 20% (20) 4,8,12 LO#1,2,10and 11
Formative Assignments 2 10% (10) 3,11 LO#3,4,6and7
assessment Projects / Lab.

Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 2 hr 20% (20) 7 LO#1-7
assessment Final Exam 3hr 50% (50) 15 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
bl o sl Zleiall

Material Covered

Week 1 | 4sle daal o &l puaill 5 5 g0 )l)
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Week2 | il czal saall s ¢ ainall s ¢ 2 I
Week 3 | ziliall 5 cdaal saall 5 ¢ paabusall 5 ¢ 2] 0l
Week4 | <l S

Week5 | (s il

Week 6 | “aidlall 5 aaladd)

Week 7 | &inl Jslaadl s mhassl) i ¢ ol Hall Juadll Caaiin jlaial
Week 8 | 4y jall Jslaall bl o

Week 9 | aesiiall SIS Jaall oy 5 goanll ans
Week 10 | dessiall LB Jaall a5 aaaill ane
Week 11 | <L sl g i)

Week 12 | <l gl 5 caniliY)

Week 13 | 0ss il paend

Week 14 | doxsiall YY) arens

Week 15 | Final Examination

Learning and Teaching Resources
U"‘e,)ﬁ\J (Jaﬂ\ JJLAA

Available in the

Text
Library?
Required Texts » AutoCAD reference book Yes
Recommended Texts No
Websites
Grading Scheme
Group Grade sl Marks (%) | Definition
A - Excellent Jkal 90-100 Outstanding Performance
B - Very Good las s 80 -89 Above average with some errors
(Ssuocc_:elsgogaroup C - Good L 70-79 Sound work with notable errors
D - Satisfactory L gl 60 - 69 Fair but with major shortcomings
E - Sufficient Jsie 50 -59 Work meets minimum criteria
Fail Group FX — Fail (Aalladll 28) ol | (45-49) More work required but credit awarded
(0-49) F — Fail il (0-44) Considerable amount of work required
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Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.

MODULE DESCRIPTION FORM
M\Jﬂ\ 3Ll g_q'u.AJ C.Jj.u

Module Information
:Lb.n\‘).ﬂ\ saldll C"_\\AJSM

Module Title ) gal) iilaa Module Delivery
Module Type C O Theory
Module Code HUC-ACR-202 Xl Lecture
ECTS Credits 8 & Lab
X Tutorial
SWL (hr/sem) 200 O Practical
O Seminar
Module Level 2 Semester of Delivery 1
A v Awaigl) clytan) 441
Administering Department ol S M*:f‘ﬁn} College
. . falahkaify@gmail.com
Module Leader Colle S M S e-mail
v falahkaify@hilla-unc.edu.ig
Module Leader’s Acad. Title Assist Prof Module Leader’s Qualification Ph.D.
Module Tutor Falah Kayffi e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific C ittee A |
clentilic Ltommittee Approva 01/06/2023 Version Number 1.0
Date
Relation with other Modules
LAY Al ) ol gall ae A8
Prerequisite module HUC-ACR-106, HUC-ACR-107 Semester L1, S1
Co-requisites module Semester
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Module Aims, Learning Outcomes and Indicative Contents

LY iy sinall g alaill il g Al Hall salall Calaal

Module Aims

JaudHall salal) Calaal

ld B gl (ailiad 5 Lgil 85 ) guall (3835 Cliland 3ac agd sk ¢ jall Calaal (e,

)

Alall

A iled Q5 AA @l 5 Anpedl J81 gedl JSUie Jidat (e dUal) S |

(‘\ il c_’\}d\&& Gle gana g Gl gin gl dalanl) }%)LJ\QLA)M\JBJ\,

Y

v

pUaill iy e ASlSaall 5 4yl jall ol all il 48 jaall 0
£ A .‘ < b - s - R & . - \ -
out Aolenll il 3 3 Lay cclitbinn 5 el Ailaiall Jilioall Ja g llan Y
utcomes . xSt a y o . s ey . P
_@\}A\ (92w Aalaial) 4,35);1\ (a:\mw\ d.\.m.\! s_al.u.ab)j\ LSJL.‘A d.uh Y
Ayl Balall aleil) s Ae Aslead) Cliplaill 53 50 e 5 @) sall clalSal iV (il i) Bk, €
il ¢l g Calaadl) glal sy Qi S ;.\:\g\jy\ e sdaill Gl 0

Indicative Contents

& sal GliilSie A dania) )

=il Mgal (@ Lzl (0 A3l (7 ALY (@ (@l sall Gaibas (|
e sall ellinl) ¥

ezl Gulia (3 sl (7 .o s (@ vl a5 (0

Lal3 LY el sial)
1) sall el ¥
L) i) (2 A8l (7 aSadll aaa (o aa 3l (d
2 sall el g Hm 5 elilSaa €
Learning and Teaching Strategies
adail g alaill ila il yiud
48 yrall 5 agdll (e 33 il ) Jacadll sk il LER) 5 5y il jLsal,
) sl Cillany Aalaiall iy il 5 (oalaal) 5 aatliall Cpaalaiall agd il dlee 5 A0S ol Lasl), ¥
ST BlSlae il b sl Jaad) iy 55l pinall 8 aaleiall Alesll Ol jlgal) daadle, ¥
rateges plee sl Ao laad) ay liall (e & a8 Lasdiivuall () 8V (s ldas DAl (g 935 5 apiill il g, €
Adaliial) claadl)
ALl ylail aalaall Caalaiall agh aas, ©
Student Workload (SWL)
Qldall al Hall Jaal)
Structured SWL (h/sem) 143 Structured SWL (h/w) 19
el JOA Ul il jall Jaall Lo sl CalUall adaiall a5l Jesl)
Unstructured SWL (h/sem) - Unstructured SWL (h/w) c
ol JOA Cltall alaiiall e ol jall Jeall Lo sl alUall alaiall e ol 5 Jaal
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Total SWL (h/sem)
Jumill & Calllall KN a5l Jaal)

200

Module Evaluation

Al )l Balall ans
Time/Nu Relevant Learning
- Weight (Marks) Week Due PPN

Quizzes 2 10% (10) 4,8,12 LO#1,2,10and 11
Formative Assignments 2 10% (10) 3,11 LO#3,4,6and7
assessment Projects / Lab. 7 10%(10) LO#5,8and 10

Report
Summative Midterm Exam 2 hr 20% (20) 7 LO#1-7
assessment Final Exam 3hr 50% (50) 15 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

Lﬁ)m‘ = s C\.@_Ld\
Material Covered
Week 1 Blgal paibe
Week 2 Blgedl § laiall dolae Blaxl
Week 3 egilally larall yuld
Week 4 Loganll mhaudl e wlgall (58
Week 5 Jasyall 3Spe9 dbla)l mhaudl e 8ol
Week 6 duizuall awdl e aSlgall (593
Week 7 Siiadl pe 3S0allg galall ¢ uadll Caaiie Olial
Week 8 Blgedl Wolios lidas
Week 9 4 Sl @zl pggian
Week 10 )l yasad)
Week 11 Colidl b (Soxiall @l 03
Week 12 Gy gradll dedailg )onall dy (Soviadl @] 034
Week 13 Slsall dalasl e dadaiall dlall dslee
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Week 14

ROWNESNWAIT Blgadl oY

Week 15 Final Examination
Delivery Plan (Weekly Lab. Syllabus)
DAl e gu) el
Material Covered
Week 1 (BLS)) @lgedl paSlas
Week 2 (d>93ll) @lgall paSbas
Week 3 biall sl
Week 4 EWRNTRENHIN]
Week 5 bl ©blgdl
Week 6 Tl e ddlizes $lg3l e gSlgall (558
Week 7 BN P TN IO

Learning and Teaching Resources
u.u..g).ﬁ.“} ?L.ﬂ‘ J.JLLAA

Text

Available in the

Library?

Required Texts

1. Streeter, Mikell P. Fluid Mechanics.
2. Fox, Fluid Mechanics.
3. F. White, Elementary Fluid Mechan

Yes

Recommended Texts

Websites
Grading Scheme

Group Grade _paadl) Marks (%) | Definition

A - Excellent Jkal 90 -100 Outstanding Performance

B - Very Good EENFEES 80 - 89 Above average with some errors
?5u0c<_:e1530§;roup C - Good L 70-79 Sound work with notable errors

D - Satisfactory Lo gia 60 - 69 Fair but with major shortcomings

E - Sufficient J s 50-59 Work meets minimum criteria
Fail Group FX — Fail (Aadlaall 28) ol , | (45-49) More work required but credit awarded
(0-49) F — Fail ) (0-44) Considerable amount of work required
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Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT

to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.

MODULE DESCRIPTION FORM
Al Al Balal) Coua g 3 gad

Module Information
2»..1.-.»\)..\.“ 3aldl) C'_a\.A)L.A

Module Title (Adatl) 5 ) ad) élialipy) ¥ 5 ) jal) lualiia | Module Delivery
Module Type C O Theory
Module Code HUC-ACR-203 X Lecture
ECTS Credits 10 @ Lab
X Tutorial
SWL (hr/sem) 250 O Practical
O Seminar
Module Level 2 Semester of Delivery 1
Sl L a8 § e n g e %
o o Apmudigl) i) 4ls
Administering Department College
hakshahad@yahoo.com
Module Leader SVRPN- 1 IRVERRTS1E e-mail
haroon_abd@hilla-unc.edu.iq
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Module Leader’s Acad. Title Professor Module Leader’s Qualification Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval
1entimt ' pprov 01/06/2023 Version Number | 1.0
Date
Relation with other Modules
LAY Al all ol gall ae A8
Prerequisite module HUC-ACR-107 Semester L1, S1
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents

405 Y1 il ginall g alail) il 5 gl Hal) 3oLl Calaa

Module Aims

o Al salall Calaal

_é\)ﬂa\]‘ 4:\3409 :\.u\JJ -3)';.3&.\) C'_l“)bd‘ LA ua\}; La\)d-@l.u&\ U_l‘)jd :’\.m\)d-'éjdﬁ\ &’_I\JJ.J :Lm\).l
gl e liall 4

Module Learning
Outcomes

) pall 3alall aladl) s j3a

Al g 4 el 3l <ol y g3 95 a8l Cllasa 48 yra-)
el g ) e shaia g pealill ) ) g0 38 jma- ¥
23l laeliall elal Jalas g Al ja- Y

Lal 6& 53 AW 5l Jled) ot 4 ja- €

B yiaY) Alee Al a0

Indicative Contents

G-l 50 il Jae Lall -l <l 505 5l <l g0

Al Y iy sl
Learning and Teaching Strategies
alaill 5 alasll il i
Joitd CIUall oS 3yl
. OloxtaYl-adll Cayas Oloial- piseall-disliall bbuwl-dudl @l -8 ao o) U3l LIl Jelas
Strategies

Qe
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Student Workload (SWL)
Calldall o jal) Jeal)

Structured SWL (h/sem) Loy Structured SWL (h/w) 1
Juadl) A QU il ol all Jasl) e saul calldall alaiiall ol all Jasl)

Unstructured SWL (h/sem) Ly Unstructured SWL (h/w) g
Jomdl) I8 I Ll e ol ) Jaal) Loy QLY Bl e a2 Jan

Total SWL (h/sem) -

Gaadll I3 lUal QJSS\ w‘ﬁ“ Jaall

Module Evaluation

sl ol a

Time/Nu Relevant Learning
- Weight (Marks) Week Due ST

Quizzes 3 10% (10) 4,8,12 LO#1,2,10and 11
Formative Assignments 2 10% (10) 3,11 LO#3,4,6and7
assessment Projects / Lab. 7 10%(10) continuous | LO#5,8and 10

Report LO#5,8and 10
Summative Midterm Exam 2 hr 20% (20) 7 LO#1-7
assessment Final Exam 3hr 50% (50) 15 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
bl o gl Zleiall

Material Covered

Weeks 1,2

Non reacting gas mixtures and vapors

Aelaiall pe 350N 5 <l el JaiA 5 col jladl s

Weeks 3,4 | delaiall ¢l jladl laada
Weeks 5,6, | “ladl 3 a8l <l g0
Weeks V | Jaill Caias jlaial
Weeks
:\_Ubd\ '5).333\ &L\\J}J
8,9,10
Weeks
cdﬁﬂ\ Q\JJJ
11,12
Weeks 13 | 224l kel
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Weeks 1¢ | 42l 5
Week 15 | A&l glaiaV)
Delivery Plan (Weekly Lab. Syllabus)
il = Y GL@_LA\
Material Covered
Week1 | 293¢l dyylymedl dod)l Ol
Week2 | 4=l dsezall
Week 3 Sl latlall
Week4 | sl oopdl
Week 5
Week 6
Week 7

Learning and Teaching Resources
U"‘e,)'ﬁj\} eﬂaﬂ\ JJLAA

Text

Available in the

Library?

Required Texts

Engineering Thermodynamics Concepts and Applications
Prof Haroun A K Shahad

Recommended Texts

2. Cengel, Y.A., Boles, M.A. and Kanoglu, M., 2011.
Thermodynamics: an engineering approach (Vol. 5, p.
445). New York: McGraw-hill. 3. Rajput, R.K., 2005. A

Websites
Grading Scheme

Group Grade _paadl) Marks (%) | Definition

A - Excellent Jkal 90 -100 Outstanding Performance

B - Very Good EENFEES 80 - 89 Above average with some errors
(SSUOC(_:elsgoc);roup C - Good SRS 70-79 Sound work with notable errors

D - Satisfactory Lo s 60 - 69 Fair but with major shortcomings

E - Sufficient J s 50-59 Work meets minimum criteria
Fail Group FX — Fail (Aadlaall 28) ol , | (45-49) More work required but credit awarded
(0-49) F — Fail el (0-44) Considerable amount of work required
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Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.

MODULE DESCRIPTION FORM

4\:\»4\)35\ salall g C.Jj.u

Module Information
2»..1.-.»\)..\.“ 3aldl) C_)\.AJL.A

Module Title il g o) o) CansS (salea Module Delivery
Module Type C O Theory
Module Code HUC-ACR-204 X Lecture
ECTS Credits 14 X Lab
X Tutorial
SWL (hr/sem) 350 O Practical
O Seminar
Module Level 2 Semester of Delivery 2
Administering Department Aﬁ.ﬁf..‘njgm et et College
Module Leader Ali Hussein Ghalta e-mail E-mail alihussein@hilla-unc.edu.ig

Module Leader’s Acad. Title

Assist Lect

Module Leader’s Qualification M .Sc.

Module Tutor Ali Hussein Ghalta e-mail E-mail alihussein@hilla-unc.edu.iq
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval

= 01/06/2023 Version Number | 1.0

Date
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Relation with other Modules

6 DAY Agul 5l 3 sall ae 28|

Prerequisite module

HUC-ACR-203 Semester L2,S3

Co-requisites module

None Semester

Module Aims, Learning Outcomes and Indicative Contents

L5 Y1 by ginall g aleil) il g gl Jal) salall Calaa

Module Aims

Al 5oLl Calaal

il 5l ) Sllaally llall iy 5231,

o) sel (3 4k ) At e 25 1 llaall 5 o) sl it e a2,
Lelinie s Ll ghan alasid A0 s Aakall 3yl Jilas s e o =13,
alialae gy ) Jara pUas e (il

Module Learning

o) sell 3 45k ) (5 sime o Al Ayl Glleall ¢ ja) e 1ol Wl (5 o -)
o5l 188 5 (il Aaslaia mpanat] Gum JA) 5 AN Cagplall aaad e To0l Qllall o o of - -

Outcomes S PN
i aacalls &yl A glaiey daldl) cillasl) 48S ) ja) ool el 6 of v oY
Aol oLl Wlatl) s e i sSes ol Sashie Aol Sliledl S cloal Sl L8 IR 0% O
Leilaalag
o) sell CanKi — T g 3al)

Indicative Contents
Lol ) ey siaall

O 538 (0l Jladl Aalall Aalaall (5 sl o sed) S telall i g o) sl (e Jadad Ll (ailiadl)

6 sina Al 4 gha I ccada ) o) gl ‘;A:c\dd\ BEUREEIeN ‘eﬁd\ DB dara (A el b gaall o il
ple z b sl Q\:ﬂas}gg)in};md\w\ (sl G ginall cgdﬂ\&m‘uk)ﬂ\w‘:u}bj\
&ngu\Jgg)inM\M_

ck_uk‘)ﬂ\ 3eleS “:jh\:aAY\ t_uh‘)ﬂ\ celall us;; t_\:tk‘).\ﬂ ‘a_uk)” d\)! ‘L.a‘"“éj\ umul\ cgual\ .A.\)Aﬂ\
Sl dale 5 euadtill Jale duda )l Aladl 4305 ) ja da 2 a3l

e Gansal) Gl () Bale ) e Ay skl AN 3] 5 2yl ¢ UL e sl Jalk Ll (s cada i)
Ol sale ) 5 ka3,

4@\ Al @Ac &_ﬂAA.\.LJ kAl BJ_’J} u.u.al\ BJJJ “_'):\Lmﬂ\ BJLGJ o U.\L\L\Ji)“ t_uja)ﬂ\_j c\;@i\ PR
Al Al dlee cilandat g,

EJ\)AJ\:U‘J\ “_\L)S\ ;\)@%&ﬂ\ﬁj\ﬁ\:\uﬁ\ ‘:ﬂ.u}u;;d\ 'é)\);.“ :\J\J\ :J})'AS\ ;\}@J\ uj)la JL\.\;\
el i sale) cda g pall COlS jaa (e 3 glall 3 ) jad) i gusall 3 )1 jald) duus Jad Jaa A<
Aolial) o) sel) dlag) Cagyla sl

2l Sl 58 - e e,

PRI EPRIN|
e oall GVl s 55559 Ak o il yaall dlad) HEY) (ipaall s daail) il el g1 530 el yual)
Uasead) i) Jaza 3 60 o) dal ddasa) LAl Jazia 550 (dauSall 63 51€5 53 <3yl all,

A0 L) Jlad laaia s ) 00 o1l dalaa e 35 gall Jal sad) cddagead) Hlall Jarca s ) 5l aaly )1 ol
JESEYON [ IVERRN L PP 5| VU PO RV PR Pt | 3 P PN R LS SR S PN
coma sl 1A aladiu) Gl haia b 50 Gpeend GAiiiall 5y sally L jlia g Ayl A Jaaa s

3 el Gl oy

caa) gdaclin g ) ae caal gaelin g aal g jaae ¢ J300 3 jie (aresll e A1) sdal jall daetie Jarasall
Ge gl sl Bae ga Jal ) dawie ke () yase s Gag L sal all axie Jaiaall aaly jise s il
(‘:;';\A sole Qib KT ‘JSLML:;A\: KPTA “";u‘";-;u 2 yw) @s\ﬂ\ Ayl
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selasl 6293.3)'.3\ L:;\}.A\ 6@\;,&“ :ﬂA\J\}“ .L:c\)m c.bc\j..aﬂ &3.1 J\A.\l\ .L\:..A.a Ai).\.\l\ 3)}) k_ah)S.A
QQJS)A\ A).L:X\ _La.c\)m c):g),qﬂ\ .L:s\)m c;.ﬂ)m Lr_\)m c'é)\}ﬂ\ J:.f:\)ahl\ ASlSual) 3ol cdaanal)
Dl dag ) gy 5 ks ciliade canaill el ol 25l 21l 5 ol jaaall g &S,

Learning and Teaching Strategies

sl 5 abeil) il i

(o DUl AS HLie auand & Bas sl o2 aaii L Lee Ll a1 A 1) Aai) i) 2 i G ()
Jsmadll IS (o @l 35 alpun agaal (il S O Hlgn qans 55 5 i 4nsds S gll 8 5 (Ll

LGS S A0 sl 555 (A Al AT G 5 g S AR o Al gl A )

IR g (JEFEM )
Student Workload (SWL)
lUall _ud jal) Jaall

Structured SWL (h/sem) 143 Structured SWL (h/w) 10

Juadl) JBA QlUall adaiial) ol Al Jaal) e sanl alldall alaiiall ol jall Jasl)

Unstructured SWL (h/sem) 507 Unstructured SWL (h/w) 147

Suaill JM& Callall liiiall e el Jall Jeal) L suudd lall Al e ol yall Jaal '

Total SWL (h/sem) 350

Juaill A Callall SN a5l Jasl)

Module Evaluation
Al )l Bkl g

Time/Nu Relevant Learning
. Weight (Marks) Week Due PP,

Quizzes 2 10% (10) 4,8,12 LO#1,2,10and 11
Formative Assignments 2 10% (10) 3,11 LO#3,4,6and7
assessment Projects / Lab. 7 10% (10) continuous | LO#5,8and 10

Report
Summative Midterm Exam 2 hr 20% (20) 7 LO#1-7
assessment Final Exam 3hr 50% (50) 15 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
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Lg)b.d\ L;c}gw‘ﬁ\ GL@_LJ\

Material Covered

A5yl bgivall 991y 0958 (il dalall Aslaall csgal lggll oS 1elall 3w slgall ads) Luoldl aslasl

Week 1 cLSJ.Z.” dass 4@_}0‘ M ‘&'Jab)” Sgio 4W\ &;519)J| cg.,\b)” ;\3.@.” L; ;LAJ‘)(}‘L" Lo c@f&mj\)lﬁgﬂ Las

ALy pelasly (G e sSuwdl lalaseall ple = 1Sl ldas g (e sSmd) Jakaseall )yl (S gizmall

B)ly> Ay oo A cardo ) 85S¢ GLLAYN b A csladl (e b Ul coglo )l A1) ¢ gl cpeeadl ¢ gl il
Week2 | il doless ¢ puodd] Jole cdido )l dnol) 0,

Bolely b I & Graad! e ¢ pseadd! B0l & Ligb JI dljlg uo il ‘L;lgl:‘f)ll slagll Jals )l iz Cub Al
Week 3 . o .

R mil

Adas Oy cCimall Dlod dudas el slad) 8939 Caall 893 ()] 83le] mo FLLaYI Cudo il <lgg)l lals
Week 4 s :

cbiad! A,

(02 Jaas bylyodl @alaiy Byl JB (3 o] Kiis <Ll Ay Il Juasll a1 CBg lallg 41,1
Week'S | 4 1101 oyl lasls coluddl dsly e 55 6y2T Jolge coluddl oy e dadl 86 ¢ ol

L:g wjﬂ\ﬁiﬁ‘ ‘SJ‘J"'” d>y L; w}d\ﬁi’ﬂ‘ (sl L}fﬂ -WEN] lejj\ ‘lejj‘ ‘tU.AJ‘ ol dﬁ#b CL&A.”
Week 6 é_).h)l) zg.?-‘)b':.“ d_bﬁ)‘)l.{i&‘ c&g)&l‘ Et.{qu'dl d_g_).]aJJ W‘ A=l w}d\ﬂ‘ ¢2\.9_9:_:J\ Quw‘ ‘39319)5\

Byly>dl ] o) ¢l geld dne ol Doylymedl dndl s guumend] 8ylyll A 139301 lgall CBg,b5 Ll ¢ uadll Oloial
Week 7 .)\u\.nl dgjb Jlgi.">‘ cC)lgLé.U‘ UAM” BJLc-l 42\>3)AJ‘ us):u Y 5.‘\.]31‘;3‘ SJbJLH ‘&.w}mdl BJ‘J:J\ Zt.au.w s Jz«.n ¢Sl

Llioll 515!

il Olspall e ylydl pulamVlg 0959Y) Aisb e Slapall Auilad! HEI cdizaly dapadl] ilapell Elil cclapall
Week 8 8593 cdruSall §3)8°8y90 ¢8ylymell dsiae cdyylyzedl Baolipul) L”;UJ\ 0PI ol @ylog ol Ooleldseiwl 1ol pgg2e

Hbedl dass Aacuddl Hsedl Jais 890 sl (ol

il Byly> Aoy 80 5Ll dass 8y93 £l Jalae (e 8555001 Jalgadl clauad el Jaiss 8y90 (05Ul Judoxdll
Weekd s il s s il cpnl o (o)l Wl 6T (aaSHI Byl Ay 3,
Week 10 RY7VSY) 651.9.]\ \.\3_/&)\ cub:a.njj\ Ol ﬁ‘\.\;'d.m\ bl Jaias 898 s cdudidll 89 b Lgi)liag %M‘Jw‘ laas 890,

B L) olaels cd>lg Ja.i‘-L,aj ub:uw >l Ja.i‘-L,oﬁ J.>‘3).>'qw 4015‘.) S0 4043«40_91\_)&‘- 20\)1 Z&b@” Sdie asall
Week 11 e,

(5l (M8 300 ¢ 3l 30) () il o E193T Bule ae Jolyall Sate s cOlySaeg Olat s 1dyell Suaie Jaiall
Week 12 RV - - )

S M8 10

BelasJl ‘w‘ 3elasJl ‘&paﬂl .]ai‘—‘yb.” cduul:gyl 4}‘)}” Ja_cly,o ‘_Ia.él},z:.ll &9.) Ié)\éﬁdl .]a.sqa.]b ..\:UGJ\ 8)99 ubﬁs‘o
Week 13 | (il sl il ¢ pyall Latlges cJoll Lol cblsdl atlguall cASuibisall
Week 14 | Jbxdl haglgs w6 allas olasde cddatl] @ilgal ol zlyly wilysenlly colassall,
Week 15 | 3l ol=ia)l

Delivery Plan (Weekly Lab. Syllabus)
D8Rl e gl el

Material Covered
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Week 1

Week 2

Week 3

Week 4

Week 5

Week 6

Week 7

Learning and Teaching Resources
w‘)ﬂ\} (Ja_\j\ JJL;.AA

Available in the
Text
Library?
Jan F. Kreider, Peter S. Curtiss " Heating and Cooling of
Required Texts Building” Mc Graw Hill, 2000
ASHRAE, Fundamental . 1997.
Sapali, S.N., 2009. "Refrigeration and Air Conditioning”.
Recommended Texts .
PHI Learning Pvt. Ltd.
Websites
Grading Scheme
Group Grade _paadl) Marks (%) | Definition
A - Excellent Jkal 90 -100 Outstanding Performance
B - Very Good EENFEES 80 - 89 Above average with some errors
(Ssuoci:elsgoc);roup C - Good s 70-79 Sound work with notable errors
D - Satisfactory Lo s 60 - 69 Fair but with major shortcomings
E - Sufficient Jssia 50 - 59 Work meets minimum criteria
Fail Group FX — Fail (Aadlaall 28) ol y | (45-49) More work required but credit awarded
(0-49) F — Fail ) (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.
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MODULE DESCRIPTION FORM

E\JM\JJM EJ\.AM LJ.:.A} CJJAJ

Module Information
mbﬂ\ saldll Q\AJ&M

Module Title 3) g4 da glia Module Delivery
Module Type C O Theory
Module Code HUC-ACR-205 X] Lecture
ECTS Credits 11 X Lab
O Tutorial
SWL (hr/sem) 225 O Practical
O Seminar
Module Level 2 Semester of Delivery 2
ot s Awaigl) culytan) 441
Administering Department mﬂs‘s;:m Rl College
Module Leader Hanin Hayder e-mail haneenhayder68 @gmail.com
Module Leader’s Acad. Title Assist Lect Module Leader’s Qualification M.Sc.
Module Tutor Hanin Hayder e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval
enti RS AL 01/06/2023 Version Number | 1.0
Date
Relation with other Modules
AN Al ) ol gall ae A8
Prerequisite module HUC-ACR-106 Semester L1, S2
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents

203 Y) il ginall g abell il g Al salall G

Jaa

Module Aims

JandHall salal) Calaal

3)}3”0& th&@ww@d@‘um‘ C’.l\.u&ﬂ\ uA.\ﬁJ&Mu&L&i}“GﬁB)}ﬂ\ a.J.Q
) 5o Calldall ol ) WSS 0 e o) pall Ay 5l Gailiadl] agh g Jully gaill o Y YY)
il sl g YLV 5 lalga ) dpaat] (§ yla i o guiil) 5 JladiV g alga Y Jalail dpul)
8530 Ul sk csigh apaadll anlia gad oy Adsadll Jaa ¥l (e dalil),
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Module Learning
Outcomes

ol pall 3alall aladl) s jAa

el s lal a5 (5 sl Cluad daliall ) sall 1SS0l dpans ) 4y Hlail) G )
Laaall 5 2l A el Al alinll (ha Al 5 A sana 8 YY) 5 CilileaY) s
U e Alanal) lacmills lly b Loy claainn 5f 538 JSs ) s celini¥ 5 o) 5i1Y1
@ld ) e sl eliai¥) 8 Gl gall 4 sildl 4y 0l saee ) & Gadll el oSl
248 ) o) o)

ke a5 & jidial) Jpesill A jaal) jualiall L& YY) 5 Clsleay) paas, Y
OStad) Jasll Jal)

3_isall Clalgal s (bl s 3l 5 5 saaill (adll Clalga 5 et Hl Ll 5l 5 Clalga) aaas Y

4 sne Jlea¥ dim jaad) Alail) AL ghall s2ee Y1 Jilas,

oY) Jaeaatl) e iUl Gl gall g U8 i) paash 0

Indicative Contents
Hala Y il gial)

438 )l o) yasl) o &) iV alga) céJ\)ﬂ\ Aga! (Jedi¥) 5 aleal) e Gla slaa DUl dac
5 530 (S yall Algaly) celiasy) ) Ul 3 g8l L;a\_u ) a4 Il o) yaal) @ &) i, &
SGL’-.\-.IY“B celiniV¥) g cdazaall g ccan Y g (ddlall 5 dderall g a3l Hridall (e e s LA
&‘jﬂ\y‘}

Learning and Teaching Strategies

sl g abeil) il i

Strategies

sO:\JLAﬂ\L;gM\:&SJL&A@#ﬁ‘;ABJ;}\OSAaﬁét&cﬁ\eﬁ:\ugﬂw‘)ﬂw\ﬁy‘
oy e g shi () daad) el (e g 53 ki JA e s e Wl (g pall 5 gl )l
Ul ags Al ciliped) 34 ddaisl,

Student Workload (SWL)
Ul ) Jeal)

Structured SWL (h/sem) 115 Structured SWL (h/w) g
Jomill (J3& Al i) ) Jeal ey alllal il sl Jaal

Unstructured SWL (h/sem) 110 Unstructured SWL (h/w) 29
Jadl) P& ClUall alaiidl) yee ol Al Jaal) e sand Calldall alaiiall yue o Hall Jaal) '
Total SWL (h/sem) 200

Jomil) & QLR S ol el

Module Evaluation
:\,)ubﬂ\ 3alall ru:\sﬁ
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Time/Nu Relevant Learning
- Weight (Marks) Week Due P

Quizzes 3 10% (10) 4,8,12 LO#1,2,10and 11
Formative Assignments 2 10% (10) 3,11 LO#3,4,6and7
assessment Projects / Lab. 9 10% (10) continuous LO#5,8and 10

Report
Summative Midterm Exam 2 hr 20% (20) 7 LO#1-7
assessment Final Exam 3hr 50% (50) 15 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
Lﬁ)u\ L;_c},w‘ﬁ\ G\.@_Ld\

Material Covered

Week 1 3 gall 3 58l Aaraa
Week 2 St g Jageadl slea)
Week 3 S yall il
Week 4 | 1)) =l &ilalea!
Week 5 cLai¥) o e 5 il 3 8 Clalada
Week 6 Ao jladl o laai)
Week 7 Gl el Gl jadl g jasiacJiasll Caiatia (jlaial
Week 8 | dajlall & il Dilalga)
Week 9 3 ganll ¢l gl
Week 10 | dx i bl g
Week 11 | sadxdll Glaleal!
Week 12 | e gl 5 0l
Week 13 | 2sexll eyl
Week 14 | oyl Jaall culy jlas 48kl ¢ Jlaay)
Week 15 | A&l glaiay)
Delivery Plan (Weekly Lab. Syllabus)
DAl e gl el
Material Covered
Week 142 | Tensileadd)
Week 3+4 | Torsion U
Week 5+6 | Impact_stl
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Week 7+8 | Hardness &:3Lall
Week 9+10 | Effect of heat treatment on steel hardness 3¥ sl 40ka e 4 ) ol dallaall il
Week 11 | Bending sl
Week 12 | Compression kil
Week 13 | Buckling zl=sY!
Learning and Teaching Resources
Lﬁ)ﬂ\} (Ja:\j\ JJLAAA
Available in the
Text
Library?
1. Mechanics of materials By Hearn
2. Mechanics of materials By Dean Updike
Required Texts 3. Mechanics of materials By R.C. Hibbeler
4. Mechanics of materials By F.P. Beer
5. Mechanics of materials By Goodno and Gere
Recommended Texts
Websites
Grading Scheme
Group Grade sl Marks (%) | Definition
A - Excellent Dkl 90 - 100 Outstanding Performance
s G B - Very Good EENFEES 80 - 89 Above average with some errors
(Suoc?elsgo) FOUR ™ C " Good W 70-79 Sound work with notable errors
D - Satisfactory L gl 60 - 69 Fair but with major shortcomings
E - Sufficient Jsia 50-59 Work meets minimum criteria
Fail Group FX — Fail (Aadlaall 28) ol y | (45-49) More work required but credit awarded
(0-49) F — Fail Gl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.

MODULE DESCRIPTION FORM
W\Jﬂ\ 3alal L g C.Jj.u

Module Information
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mbﬂ\ 3aldl) Q\AJ&M

Module Title ) Qgala il Module Delivery
Module Type S O Theory
Module Code HUC-ACR-206 X Lecture
ECTS Credits 3 & Lab
O Tutorial
SWL (hr/sem) 75 O Practical
O Seminar
Module Level 2 Semester of Delivery 2
Administering Department il s M*:fﬁ College
Module Leader Rifad Emad e-mail E-mail
Module Leader’s Acad. Title Assist Lect Module Leader’s Qualification M.Sc.
Module Tutor Rifad Emad e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific C ittee A |
S L A 01/06/2023 Version Number | 1.0
Date
Relation with other Modules
LAY gl all ol gall ae A8
Prerequisite module HUC-ACR-110 Semester L1, S2
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents

LY iy sinall g alaill il g Al Hall salall Calaal

Module Aims

Jaud ) salall Calaal

L A1mils il s Rl Jiloadll s A Al (e Al (S0

Module Learning

Outcomes

A, alall lesl) s e

ke Joa A8 jaall (3kat]

sl dadlaa s g L) e s 2SS AU 5 Aaaaly 1 5 Apalall R Ja (pa SUal) (48D,

Indicative Contents
Hala Y il gial)
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Learning and Teaching Strategies

sl g abeil) lagil i

Strategies

ubwy‘j cCJ‘jJJJ‘j ‘Qbkd&)jb A=l :wa.)j cg‘\lﬁ‘ Qtz’boyb ‘W| “-\L@AJ‘ L}.C M‘ BVVES)

Y1 e hlasYls dudasll,

Student Workload (SWL)

Gl il 5l Jaal

Structured SWL (h/sem) 3 Structured SWL (h/w) c
Saaill I Calllall Bsiiall )yl Jaal) Lo gl U a5l Jasl

Unstructured SWL (h/sem) 5 Unstructured SWL (h/w) 0.5
Jomdll IO U Ll e ol ) Jaal) L paud Q] i) i sl 30 Jaal '
Total SWL (h/sem) 2

Joadl) J3& llall Sl 5l Jal

Module Evaluation

A Hal) 3alal) ?.1:\9.1
Time/Nu Relevant Learning
. Weight (Marks) Week Due P

Quizzes 3 10% (10) 4,8,12 LO#1,2,10and 11
Formative Assignments 2 10% (10) 3,11 LO#3,4,6and7
assessment Projects / Lab. 14 10% (10) continuous | LO#3,4,6and?7

Report
Summative Midterm Exam 2 hr 20% (20) 7 LO#1-7
assessment Final Exam 3hr 50% (50) 15 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

bl o sl zlgall
Material Covered
Week 1 OMWile J] dodie
Week 2 a1 Jlgl
Week 3+4 | ©bganaly Olgziall
Week 5 Oile § dmapl ] dosiio
Week 6+7 | bl Jsaddl ciuaiin Olovial (@Sl (335
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Week 8 Tl
Week 9 4oyl ©Yslal
Week 10 Sl oyl
Week 11412 | deoguyl pdseiiuall dg=lg
Week 13 | syl dxdlas
Week 14 | lidgorw
Week 15 Al Oloxe)!
Delivery Plan (Weekly Lab. Syllabus)
il e ) Zled)
Material Covered
Week1 | J!dedie i) uiseall MATLAB dusbyl Jlslg
Week 2 O gasnally Wilgziall 1Y sl
Week3 | (Soudl (335 1Y piseall
Week 4 syl OYslaell 1E skl
Week 5 Ao gyl puSiuall dgarlg 10 piseal|
Week 6 | syl dxdlae 1T piseall
Week 7 V _iseall: Simulink

Learning and Teaching Resources
u.u..g).ﬁ.“j ?L:A\ J.JL.AA

Available in the
Text
Library?

Required Texts

Recommended Texts

Websites https://www.mathworks.com/products/matlab.html

Grading Scheme
Group Grade _paadl) Marks (%) | Definition
S G A - Excellent Dlsial 90 - 100 Outstanding Performance
(SUOC(_:elsgo) roup Mg~ Very Good laa s 80 -89 Above average with some errors
C - Good A 70-79 Sound work with notable errors
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D - Satisfactory L gia 60 - 69 Fair but with major shortcomings

E - Sufficient Jsia 50-59 Work meets minimum criteria
Fail Group FX — Fail (Aallaall 28) sl 5 | (45-49) More work required but credit awarded
(0-49) F — Fail il (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.

MODULE DESCRIPTION FORM
Al Al Balel) Coua g 3 gad

Module Information
M\Jﬂ\ saldll U"_LQJSM

Module Title [ 4 alsiy) datl) Module Delivery
Module Type S ® Theory
Module Code HUC-ACR-207 O Lecture
ECTS Credits B O tab

O Tutorial
SWL (hr/sem) 50 O Practical

O Seminar
Module Level 2 Semester of Delivery 2

. Locigh) i) L

Administering Department e College
Sl

Module Leader Sundus Abbas e-mail E-mail

Module Leader’s Acad. Title Assist Lect Module Leader’s Qualification M.Sc.
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Module Tutor Sundus Abbas e-mail E-mail

Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval .

01/06/2023 Version Number 1.0
Date

Relation with other Modules

6 AY Agual 5l 3 sall ae 28|
Prerequisite module HUC-ACR-104 Semester L1, S1
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents
L5 )Y by ginall g alil) il g gl Jal) salall Calaa

Module Aims

Caaaill & jlga sy cale IS Cmunigall 2y Lay ey A8 jrall L) 5 3 daiV1 Al A o 54 Chagl)
Jaud Al salall Calaal e 5,0l 5 aglee 8 Al Al il alasiiul e s 0l QLS) )Y sm s Al laac) 8 agd s
g JS AV (adigall g Jual 5l

Module Learning

Outcomes gal) alidal) LS alasind e 38l LSl ) U saa sl Aaulil) ade) 58 agd s aaaill <l jlea sk

e IS0 AV gl ae Jual 5il) e 550l 5 aglee 8,
) pall 3alall aladl) s j3a

s R < palae A e B 5ulaiVl Aall) ae ) @ agh e 6 sl alUall andSy axall meiall JMA (40
Jeall (oS35 Al 5 alg@i¥IS o) Al jall e el ) i ao ) Baal Juilisia g oo )38 JS Ao g
la e 5 22 &) al g,

Indicative Contents
Lala LY il sisall

Learning and Teaching Strategies

adlail) g Al Cla i ind

o OURll A8 L i 4 B2 gl) o3 w8 Lee Uil s ) e )] Al yinsY) 1 G i)
O smaill JDA (a3 3 diges aged] (538l Sl ) Jlgn g5 5 Sl Al g1l 3 5 ¢ el

Strategies af il (e o g shi S Aagd) Colail) e g 55 8 Rl A s Aol g jall 5 Al Hall
Ul g Al ],
Student Workload (SWL)
luall =l A Jaall
Structured SWL (h/sem) 31 Structured SWL (h/w) 5
Juadl) A QU il ol all Jasl) e saud Calldall alaiiall ol 5all Jaall
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Unstructured SWL (h/sem) Unstructured SWL (h/w)

Juaill JDa Gl pliill e asdpall Jaal

19

L pandf Cllall Jiall el pall Jaall

1.5

Total SWL (h/sem)
Juadl) S Ul ISl 5l Jaal

50

Module Evaluation

:&,p.ubﬂ\ paldl) (»;.us.a
Time/Nu Relevant Learning
Weight (Marks) Week Due
mber Outcome
Quizzes 2 10% (10) 4,8,12 LO#1,2,10and 11
Formative Assignments 2 10% (10) 3,11 LO#3,4,6and7
assessment Projects / Lab.
Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 2 hr 20% (20) 7 LO#1-7
assessment Final Exam 3hr 50% (50) 15 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
bl o gl Zleiall
Material Covered

Week 1 | psdlg Oloyiaally dazlyell

Week 2 Olayaally (dabuaiilly )liall lasally eiunedl &)lbasll.

Week 3 (“'e‘&J‘j CJ\.)_)JZAJb ci”.Sj BV cg_",é}i\ JA>

Week 4 | cedlly lnyaally 3] Joxr

Week 5 ﬂdl ;éjyj PR [FF-S ‘ojl.‘i.&.n_g c_’J|.5_9 [

Week 6 p@iﬂ‘j C)‘A).E?.Aj‘j cM‘ ‘:Lﬁl @oLA.” “Ow‘ L?ol.a.”

Week 7 duwdd! Jozdd! ¢w\ﬁw\ cmaddl Casaiin Olxial

Week 8 ‘mg.fﬂb Q\.)_).é.o.lb cM\ ‘QUJ\ L‘S\GLAJ‘ qﬂﬁ\ @owl

Week 9 Jggzal Mlﬁ duanll gy cﬁ.k;’:.l.w..oJ\

Week 10 A bl Calaall (B9, 9 cblaall (39,59 cJggnald L;u.dl

Week 11 o4y Oldya0lly ¢ peitnad| eI Judinad ¢ p bl Judsanal!

Week 12 | o¢dly cJlas &S

Week 13 | ksl dalll plasuin! cdusldl LSl ¢ V) dudd! dydnsyl
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Week 14 | dx>lyll

Week 15 | 3! o)l

Learning and Teaching Resources
U’“.'?_)ﬂ\} eL_“d\ ‘)JLL.AA

Available in the
Text
Library?
Required Texts Headway plus for pre intermediate Yes
Recommended Texts Any Grammar and comprehension for technical learning No
Websites
Grading Scheme
Group Grade _paal) Marks (%) | Definition
A - Excellent bl 90 - 100 Outstanding Performance
B - Very Good [AENRYEN 80 -89 Above average with some errors
Success Group -
(50 - 100) C - Good L 70-79 Sound work with notable errors
D - Satisfactory Lo gl 60 - 69 Fair but with major shortcomings
E - Sufficient J e 50 - 59 Work meets minimum criteria
Fail Group FX — Fail (Aadlaall 28) sl y | (45-49) More work required but credit awarded
(0-49) F - Fail el (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.
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MODULE DESCRIPTION FORM
E\JM\JJM EJ\.AM LJ.:.A} CJJAJ

Module Information
mbﬂ\ saldll Q\AJ&M

Module Title Englneerlng and_NumerlcaI Module Delivery
Analysis
Module Type S O Theory
Module Code HUC-ACR-300 X] Lecture
ECTS Credits 4 X Lab
O Tutorial
SWL (hr/sem) 100 O Practical
O Seminar

Module Level 3 Semester of Delivery 1

Department of Air
Administering Department Conditioning and College Hue

Refrigeration

Technologies
Module Leader Name e-mail E-mail
Module Leader’s Acad. Title Professor Module Leader’s Qualification Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific C ittee A |

IS SO Al 01/06/2023 Version Number | 1.0
Date
Relation with other Modules
LAY gl all ol gall ae A8

Prerequisite module HUC-ACR-200 Semester L2, S1
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents

L5 Y1 il ginall g alail) il 5 gl ) salall Calaa

Module Aims This course aims to provide a good knowledge to the students about the Engineering
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)l saldll Calaal

and numerical analysis with understand the basis of solutions and their application in
different branches of engineering / mechanical, material, Civil and power.

Module Learning
Outcomes

Al 5 Balall Alesl) s e

Understand the methods of solutions for first, second and high orders differential
equations and their engineering applications.

Understand the types and method of solution for Fourier Series and their engineering
applications.

Understand the methods of solution by Laplace transformation and their applications.
Understand the methods of solution for partial differential equation and their

engineering application.

Understand the numerical methods for solving linear and non-linear equations and
their engineering applications.

Understand the numerical methods for solving the differential equations and their
engineering applications.

Indicative Contents
Lala LY il siaall

Give the students information about :

Differential Equations. First, 2nd and, Higher Linear Order Differential Equations,
Fourier series,

Laplace and Laplace Inverse transformation,

Euler equation,

Runge-Kutta method,

Interpolation,

Iteration,

Partial Differential Equations.

Learning and Teaching Strategies

bl 5 L] i) i

Strategies

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and expanding
their critical thinking skills. This will be achieved through classes, interactive tutorials
and by considering type of simple experiments involving some sampling activities that
are interesting to the students.

Student Workload (SWL)
ldall ol 5all Jaall

Structured SWL (h/sem) g7 Structured SWL (h/w) 6
Juadl) oA QU adaiiall ol all Jasl) Lo sanl Ul alaiiall sl Hall sl

Unstructured SWL (h/sem) 13 Unstructured SWL (h/w) 1
Sl JA Uall aliiial) e ol ) Jaall Lo yaud allall aliinall e asd yall Jasl)

Total SWL (h/sem)

Juadl) I U ISl 5 Jas

100
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Module Evaluation
M\Jﬂ\ 3Ll ?"5\93

Time/Nu Relevant Learning
- Weight (Marks) Week Due PPN

Quizzes 2 10% (10) 4,8,12 LO#1,2,10and 11
Formative Assignments 2 10% (10) 3,11 LO#3,4,6and7
assessment Projects / Lab. 10% (10) continuous | LO#5,8and 10

Report
Summative Midterm Exam 2 hr 20% (20) 7 LO#1-7
assessment Final Exam 3hr 50% (50) 15 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
Lﬁ)u\ L;_c},wY\ G\.@_Ld\

Material Covered

Week 1 First order differential equations, Special cases of first order D.E and their engineering applications.
Week 2 Second order linear equation with constant coefficients and their engineering applications.
Week 3 High order linear differential equations , Integral operators and their engineering applications.
Week 4 Fourier series, even and odd functions and their engineering applications.
Week 5 Gamma Function and integral solution.

Laplace transformation, Inverse Laplace transformation, Laplace transformation to solution for
Weelc differential equations and their engineering applications.

Mid. Term examination, Partial differential equations, solution by separation method and their
Weelc7 engineering applications.
Week 8 Nonlinear equations solution, Simple Iteration, Newton-Raphson, finite difference methods.
Week 9 Solution of simultaneous linear equations, Direct and Indirect methods
Week 10 | Interpolation by Lagrangian and Newton methods.
Week 11 | Curves fitting analysis by Newton method.
Week 12 | Numerical integration, complex numerical integration and their applications.
Week 13 | Numerical method to solve partial differential equations by separation method.

Numerical method to solve differential equations by Rang-Kotta and Power series.
Week 14 Numerical method to solve differential equations by exponential equations. Method
Week 15 | Final Examination
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Delivery Plan (Weekly Lab. Syllabus)
DAl e gu) el

Material Covered

Week 1

Week 2

Week 3

Week 4

Week 5

Week 6

Week 7

Learning and Teaching Resources
u.u..g)ﬂ\} ?L:\S\ JJLLA.A

Available in the
Text
Library?
1- Advanced Engineering Mathematics, Erwin Kreyszig , John
Wiley & Sons, Inc.
2- Advanced Engineering Mathematics, Peter V. O’Neil,
Thomson Brooks/Cole
3- Advanced Engineering Mathematics, A.B. Mathur & V.P.
Required Texts Jaggi, Khanna Publishers
9 4- Advanced Engineering Mathematics, Wyle Barrett /fifth
edition.
5- Numerical Methods for Scientists and Engineers, R.w.
Hamming knowledge.
6- Numerical Analysis, Richard L. Burden & J. Douglas Faires.
7- Introduction to Numerical Analysis, F.B. Hildebrand.
Recommended Texts
Websites
Grading Scheme
Group Grade sl Marks (%) | Definition
A - Excellent Jkal 90 -100 Outstanding Performance
S G B - Very Good laa s 80 -89 Above average with some errors
(5uoc?els§o) FoUR ™ C " Good L 70-79 Sound work with notable errors
D - Satisfactory L gl 60 - 69 Fair but with major shortcomings
E - Sufficient J s 50-59 Work meets minimum criteria

88




Fail Group FX — Fail (Aallaall 28) sl 5 | (45-49) More work required but credit awarded

(0-49) F — Fail sl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.

MODULE DESCRIPTION FORM
M\Jﬂ\ 3alall a g CJJAJ

Module Information
:Lb.n\‘).ﬂ\ saldll k-\lAJSM

Module Title Computer Applications 11 Module Delivery
Module Type S O Theory
Module Code HUC-ACR-301 X Lecture
ECTS Credits 3 X Lab
O Tutorial
SWL (hr/sem) 75 O Practical
O Seminar
Module Level 3 Semester of Delivery 1
eangeration and A HUC
Administering Department Cond?tioning Engineering College
Technologies
Module Leader Name e-mail E-mail
Module Leader’s Acad. Title Professor Module Leader’s Qualification Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval
- PP 01/06/2023 Version Number 1.0
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Relation with other Modules

AN Al all ol gall ae A8

Prerequisite module

HUC-ACR-206 Semester L2,S2

Co-requisites module

None Semester

Module Aims, Learning Outcomes and Indicative Contents

Ll Y il sinall g alaill il g Al Hall salall Calaal

Module Aims

Al 5oLl Calaal

8o s Y ASIS o) jal) Calite avana s an ) 1o Ul ¢ 5S5 -1
Sl cleliall

Oe JEY) 5 SISl o) 32 Cann 531 il yall alasiiud | a8 Clldall (4 5 o)-2
A8 G e glll Ayl g day ) Ay gaslal) Cililaall ) AL shaall 28 ) ) ililisal)
Ume 8800 o) 3aY sliniW 5 (AN el o e Slibus o) jal s de yudl 5

Aapdl e $b Gilall Jilie calide Ja g Glead GlSlaall (gaday g Qllall agdy o)1
el sill ade sl i sl s Jleal) Cilide it g S yall

Module Learning
Outcomes

o Hall 3alall alasl) s j3a

Gssdall alasinl G @A e el e (50l (il (ratiga dlae -]
‘ o) el 5 maailly

Lnlie @il () J a5l oV 5 damiall 3kl 5 il shadll e o jeill-2
Jsall Caliaal y Apallall cilial gall S pa Jalail-3

Lk lalea ) Jila s RS lS s ) Y e sus )l iS4

Indicative Contents
Lala LY Gl sial)

s 3 Lans 5 apanail il 35l plall e il e gy J5Y), O ga e ol 0 5S0
Ly I geaill e bl o A 6 el L, Aalia ) Gt ) Al
Cillbie aus s Aaliaal) il Jilise Ja s Lslally pobaall alalie Caliad o gl
OJDLAS\ &\}_\\ aliaal a}:nﬂ\} PR

Learning and Teaching Strategies

adlail) Al Ca i ind

Strategies

Assessment is based on hand-in assignments, written exam, Case study, Quizzes,
seminars, Practical testing and Online testing.

Student Workload (SWL)
Ul ) Jeal)

Structured SWL (h/sem) - Structured SWL (h/w) 4
Juadl) A QU il ol all Jasl) e sand calldall alaiiall asd 5l Jasll
Unstructured SWL (h/sem) 16 Unstructured SWL (h/w) 1
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Jaill DE QLN Bl e ol Jaal

e sand Calldall alaiiall ye o Hall Jaal)

Total SWL (h/sem)
Gl J3& lLall IS gl 52l Jaal

75

Module Evaluation
:&,p.ubﬂ\ paldl) (»;.us.a

Time/Nu Relevant Learning
- Weight (Marks) Week Due S

Quizzes 2 10% (10) 4,8,12 LO#1,2,10and 11
Formative Assignments 2 10% (10) 3,11 LO#3,4,6and 7
assessment Projects / Lab. 10% (10) continuous | LO#5,8and 10

Report
Summative Midterm Exam 2 hr 20% (20) 7 LO#1-7
assessment Final Exam 3hr 50% (50) 15 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
Lﬁ)m‘ = s C\.@.’mﬂ\

Material Covered

Week 1 Fasteners ( screw —washer —nut)

Week 2 Shaft Generator(cylinder —gear —thread-wrench)
Week 3 Spur Gear & Groove

Week 4 Retaining Rings

Week 5 Keys( 4 types of keys)

Week 6 Roller Bearings( single & double)- Plain Bearings
Week 7 Mid Term Examination, Drill Bushings( headless & headed)
Week 8 Seals

Week 9 Springs( compression ,extension, torsion Belleville )
Week 10 | Shaft Break

Week 11 | Moment of Inertia for steal shapes (nine types)
Week 12 | Shaft Calculations

Week 13 | Deflection Line

Week 14 | Bearing Calculation

Week 15 | Final Examination
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Delivery Plan (Weekly Lab. Syllabus)

Material Covered

Week 1

Week 2

Week 3

Week 4

Week 5

Week 6

Week 7

Learning and Teaching Resources
U'“.'?)ﬂ\} ?L:\S\ JJLLA.A

Available in the
Text
Library?

Required Texts

1-Eng

2-Lea

Desktop 5.0 (book)

3- ASTM standardizes
4-Mechanical Desktop (book)

ineering Design and Graphics with Mechanical

rning Mechanical Desktop Release 4(book)

Recommended Texts

Websites https://www.autodesk.com/
Grading Scheme

Group Grade _paadl) Marks (%) | Definition

A - Excellent Dbl 90 - 100 Outstanding Performance

B - Very Good EENRYEN 80 -89 Above average with some errors
(S:;c_e:;o(;roup C - Good L 70-79 Sound work with notable errors

D - Satisfactory Lo gl 60 - 69 Fair but with major shortcomings

E - Sufficient Jsia 50-59 Work meets minimum criteria
Fail Group FX - Fail (Aadlaall 28) ol (45-49) More work required but credit awarded
(0-49) F - Fail ) (0-44) Considerable amount of work required
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Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.

MODULE DESCRIPTION FORM
M\Jﬂ\ 3aLal S g C.Jj.u

Module Information
:Lu.u\JJM 3alall QLA)&’.A

Module Title Theory of Machines and Vibrations | Module Delivery
Module Type C O Theory
Module Code HUC-ACR-302 X] Lecture
ECTS Credits 5 @ Lab
O Tutorial
SWL (hr/sem) 125 O Practical
O Seminar
Module Level 3 Semester of Delivery 1
Rehigeration and Ai HUC
Administering Department Conditioning Engineering College
Technologies
Module Leader Name e-mail E-mail
Module Leader’s Acad. Title Professor Module Leader’s Qualification Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval
rentil L 01/06/2023 Version Number | 1.0
Date
Relation with other Modules
A Dl 5l 3 sall ae 48l
Prerequisite module HUC-ACR-205 Semester L2, S2
Co-requisites module None Semester
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Module Aims, Learning Outcomes and Indicative Contents

L5 Y1 il ginall g alail) il g gl Hal) 5ol Calaa

Module Aims

Jaud Al salall Calaal

To identify and enumerate different link based mechanisms with basic understanding
of motion.

To understand and illustrate various power transmission mechanisms using suitable
method.

The knowledge of this subject is very essential for an engineer in designing the
various parts of a machine.

Vibration analysis is a process of looking for anomalies and monitoring change from
the established vibration signature of a system. The vibration of any object in motion
is characterized by variations of amplitude, intensity, and frequency.

Vibration is highly applicable for investigating the operational conditions and status of
rotating machinery and structures. Vibrations can be represented in different forms,
including displacement, velocity and acceleration.

Module Learning
Outcomes

) pall 3alall aladl) s j3a

1. Balance the rotating masses to reduce (or even eliminating) the unbalanced forces
and couples in a mechanical system.

2. Learn and understand how the motion can be transmitted by two or more toothed
wheels.

3. Learn that there are many types of governors and the main function of a governor is
to regulate the mean speed of an engine within certain limits, when there are variations
in the load.

4. The student will learn how the belts or ropes are used to transmit power from one
shaft to another by means of pulleys which rotate at the same speed or at different
speeds.

5. Learn to calculate the braking torque for different types of brake, and learn how to
dealing with the braking of a vehicle.

6. Learn general information about the cam, and also learn the type of motion of
follower.

7. Understand the engineering principles in mechanical system to identify.
8. Formulate and solve the problem of mechanical engineering.

9. Able to find the source of engineering problems in mechanical system through
research that includes identification, formulation, analysis, data interpretation based on
engineering principles.

10. Able to formulate the solution of engineering problem in mechanical system by
considering economy, safety, environment and energy conservation.

11. Analyze mechanical vibration on 1 and 2 degree of freedom system.

12. Explain basic concept of free body diagram and vibration mathematics model

94




system.

13. Formulate movement equation and analyze vibration respond from un-damped
and damped in free and forced excitation with various excitation.

Indicative Contents
Lala LY il siaall

Balancing of a Single Rotating Mass by a Single Mass Rotating in the Same Plane,
balancing of a Single Rotating Mass by Two Masses Rotating in Different Planes,
Balancing of Several Masses Rotating in the Same Plane Using Analytical and
Graphical Methods, Balancing of Several Masses Rotating in Different Planes.
Classification of Gears, Spur Gears, Velocity Ratio (Gear Ratio), Center to Center
Distance, Gear Trains, Velocity Ratio of Simple Gear Trains, Velocity Ratio of
Compound Gear Trains, Epicyclic Gear Trains, Simple Epicyclic Gear Trains,
Compound Epicyclic Gear Trains.

Types of Governors, Watt Governor, Porter Governor, Proell Governor, Hartnell
Governor.

Types of Belts, Types of Flat Belt Drive, Selection of Belt Drive, Velocity Ratio of
Open Belt Drive, Effect of Belt Thickness on Velocity Ratio, Slip of the Belt, Velocity
Ratio of a Compound Belt Drive, Length of Open and Cross Belt, Ratio of Driving
Tension for Flat Belts, Determination of Angle of Contact for Open and Cross belt.,
Power Transmitted by a Belt, Centrifugal Tension, Maximum Tension in the Belts,
Initial Tension in the Belt, V — Belt Drive and Rope Drive.

Types of Brakes, Simple Block or Shoe Brake (Single and Double Block), Band Brake
(Simple and Differential Band Brake), Band and Block Brake, The Braking of a
Vehicle.

Types of Followers, Nomenclatures for Cam Profile, Motions of the Follower,
Uniform Motion or Uniform Velocity of a Follower, Simple Harmonic Motion of
Follower, Uniform Acceleration and Uniform Retardation, Cam profile construction.
Basic concepts of vibration, Oscillatory motion, Second Order Differential Equations
with Constant Coefficients.

Undamped Free Vibrations of Single degree of Freedom Systems, Torsional
Oscillation of Elastic Shafting, Energy Methods.

Damped Free Vibrations of Single degree of Freedom Systems, Logarithmic
Decrement, Forced Vibrations of Undamped Single Degree of Freedom Systems,
Force Vibrations of Damped Single Degree of Freedom Systems, Forced Angular
Oscillations of Rigid Bodies.

Influence of Frequency Ratio and Damping Factor on Steady State Response, Force
Transmission and Vibration Isolation.

Natural Frequency of Transverse Vibrations of Shafts or Beams Under Different
Types of Loads and End Conditions, Natural Frequency of Transverse Vibration of a
System of Several Loads Attached to the Same Shaft (Energy and Dunkerley's
Methods).

Whirling Speeds or Critical Speeds.

Free Vibrations of Undamped Systems with Two Degree of Freedom.

Free Vibrations of Damped Systems with Two Degree of Freedom.

Forced Vibrations for Systems with Two Degree of freedom.

Natural Frequency of Free Torsional Vibrations, Free Torsional Vibrations of a Single
Rotor System, Free Torsional Vibrations of a Two Rotor System.
Free Torsional Vibrations of a Three Rotor System, Torsional Equivalent Shaft.

Learning and Teaching Strategies

aaeil) g alail Cilai) i

Strategies

Assessment is based on hand-in assignments, written exam, Quizzes, Practical testing.
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Student Workload (SWL)
Calldall o jal) Jeal)

Structured SWL (h/sem) 115 Structured SWL (h/w) g
Juadl) A QU il ol all Jasl) e saul calldall alaiiall ol all Jasl)

Unstructured SWL (h/sem) 10 Unstructured SWL (h/w) 1
Jomdl) I8 I Ll e ol ) Jaal) Loy QLY Bl e a2 Jan

Total SWL (h/sem)
Jumill & Callall KN a5l Jaal)

125

Module Evaluation
Al )l Bkl apis

Time/Nu Relevant Learning
- Weight (Marks) Week Due ST

Quizzes 3 10% (10) 4,8,12 LO#1,2,10and 11
Formative Assignments 2 10% (10) 3,11 LO#3,4,6and7
assessment Projects / Lab. 10% (10) continuous | LO#5,8and 10

Report
Summative Midterm Exam 2 hr 20% (20) 7 LO#1-7
assessment Final Exam 3hr 50% (50) 15 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
Lﬁ)m‘ = s C\.@.’mﬂ\

Material Covered

Week 1

Balancing of Rotating Masses

Balancing of a Single Rotating Mass by a Single Mass Rotating in the Same Plane
Balancing of a Single Rotating Mass by Two Masses Rotating in Different Planes
Balancing of Several Masses Rotating in the Same Plane

(a) Analytical Method

(b) Graphical Method

Basic concepts of vibration

Oscillatory motion.

(a) Harmonic motion.

(b) Periodic motion.

Vibration terminology

Week 2

Balancing of Several Masses Rotating in Different Planes

Solve Problems.

Second Order Differential Equations with Constant Coefficients.
Solve Problems.

Un-damped Free Vibrations of Single degree of Freedom Systems.
(a) Simple Harmonic Oscillation (Equilibrium Method).
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(b) Angular Oscillations of Rigid Bodies.
Torsional Oscillation of Elastic Shafting.
Solve Problems.

Week 3

Classification of Gears

Spur Gears

Velocity Ratio (Gear Ratio)

Center to Center Distance

Gear Trains

Velocity Ratio of Simple Gear Trains
Velocity Ratio of Compound Gear Trains
Solve Problems

Week 4

Epicyclic Gear Trains

Simple Epicyclic Gear Trains
Compound Epicyclic Gear Trains
Energy Methods.

Equivalent Spring Constants.
Solve Problems.

Week 5

Damped Free Vibrations of Single degree of Freedom Systems.
Logarithmic Decrement.

Forced Vibrations of Undamped Single Degree of Freedom Systems.
Solve Problems.

Week 6

Types of Governors

Watt Governor

Porter Governor

(a) Equilibrium Method

(b) Instantaneous Center Method

Solve Problems

Vibrations of Damped Single Degree of Freedom Systems.
Forced Angular Oscillations of Rigid Bodies.

Solve Problems.

Week 7

Mid Term Examination, Proell Governor

Hartnell Governor

Influence of Frequency Ratio and Damping Factor on Steady State Response.
Force Transmission and Vibration Isolation.

Base Excitation

Solve Problems

Week 8

Types of Belts

Types of Flat Belt Drive

Selection of Belt Drive

Velocity Ratio of Open Belt Drive

Effect of Belt Thickness on Velocity Ratio

Slip of the Belt

Velocity Ratio of a Compound Belt Drive

Length of Belt

(a) Open Belt

(b) Cross Belt

Ratio of Driving Tension for Flat Belts

Natural Frequency of Transverse Vibrations of Shafts or Beams Under Different Types of Loads and
End Conditions.

(a) Natural Frequency of a Shaft Carrying a Single Concentrated Load.

(b) Natural Frequency of a Shaft Carrying a Uniformly Distributed Load.

Natural Frequency of Transverse Vibration of a System of Several Loads Attached to the Same Shaft.
(a) Energy or (Rayleigh's) Method.
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(b) Dunkerley's Method.
Solve Problems.

Determination of Angle of Contact

(a) Open Belt

(b) Cross Belt

Power Transmitted by a Belt
Centrifugal Tension (Tc)

Week 9 Maximum Tension in the Belts (Tmax)
Condition for the Transmission of Maximum Power
Initial Tension in the Belt (To)

V — Belt Drive and Rope Drive
Whirling Speeds or Critical Speeds.
Solve Problems.

Free Vibrations of Un-damped Systems with Two Degree of Freedom.

BEEs Solve Problems.

Types of Brakes

Simple Block or Shoe Brake

(a) Single Block or Shoe Brake

(b) Double Block or Shoe Brake

Week 11 | Band Brake

(a) Simple Band Brake

Differential Band Brake

Free Vibrations of Damped Systems with Two Degree of Freedom.
Solve Problem

Band and Block Brake

Internal Expanding Shoe Brake

The Braking of a Vehicle

(a) Value of Retardation When the Brakes are Applied to Rear Wheels Only
Week 12 | (b) Value of Retardation When the Brakes are Applied to Front Wheels Only
(c) Value of Retardation When the Brakes are Applied to All the Wheels
Solve Problems

Forced Vibrations for Systems with Two Degree of freedom.

Solve Problems.

Types of Followers

Nomenclatures for Cam Profile

Motions of the Follower

Week 13 | (a) Uniform Motion or Uniform Velocity of a Follower
Free Torsional Vibrations of a Three Rotor System.
Torsional Equivalent Shaft.

Solve Problem

(b) Simple Harmonic Motion of Follower

(c) Uniform Acceleration and Uniform Retardation
Cam profile construction

Free Torsional Vibrations of a Three Rotor System.
Torsional Equivalent Shaft.

Solve Problems.

Week 14

Week 15 Final Examination
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Delivery Plan (Weekly Lab. Syllabus)

DAl e gu) el
Material Covered
Week 1 Lab 1: Hovx_/ to balance rotating masses.
Mass — Spring system.
Lab 2: How to get force equilibrium.
L Simple and Compound Pendulums.
Week 3 Lab 3: Explain the principle work of gear and gear train.
Mass Moment of Inertia Estimation-Part one: Bifilar Suspension.
Week 4 Lab 4: Explain the principle work of governor.
Mass Moment of Inertia Estimation-Part two: Auxiliary Mass Method.
Week 5 Lab 5: How plane surface friction calculated.
Un-damped Forced Vibration.
Lab 6: Explain friction of flat belt.
Bt Transverse Vibration of a Beam.
Lab 7: How frictional clutch operate.
Ll Un-damped vibration absorber.
Learning and Teaching Resources
LHJ'S'“\J (—Ja;m JJLAA
Available in the
Text
Library?
"Theory of Machines", Burasia Publishing House (PVT.)
Ltd, 1988, by Khurmi R. S. and Gupta J. K.
) "Theory of Machines", Laxmi Publications (P) Ltd, 2004,
Regquired Texts by Brar J. S. and Bansal R. K.
"Theory of Machines", S. Chand & Company Ltd, 2005,
Khurmi R. S. and Gupta J. K.
Recommended Texts
Websites
Grading Scheme
Group Grade sl Marks (%) | Definition
A - Excellent Dkl 90-100 Outstanding Performance
B - Very Good las s 80 -89 Above average with some errors
(S,Suoci:elsgoc);roup C - Good L 70-79 Sound work with notable errors
D - Satisfactory L gl 60 - 69 Fair but with major shortcomings
E - Sufficient Jsie 50 -59 Work meets minimum criteria
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Fail Group
(0-49)

FX - Fail

(:\.;“.:u.l\ .1,35) —l

(45-49)

More work required but credit awarded

F — Fail

sl

(0-44)

Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.

MODULE DESCRIPTION FORM

Module Information

:Lb.n\‘).ﬂ\ saldll k-\lAJSM

Module Title Heat Transfer Module Delivery
Module Type C O Theory
Module Code HUC-ACR-303 X Lecture
ECTS Credits 8 @ Lab
O Tutorial
SWL (hr/sem) 200 O Practical
O Seminar
Module Level 3 Semester of Delivery 1
Department of HUC
o . Refrigeration and Air
Administering Department Conditioning Engineering College
Technologies
Module Leader Name e-mail E-mail
Module Leader’s Acad. Title Professor Module Leader’s Qualification Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific C ittee A |
clentilic Ltommittee Approva 01/06/2023 Version Number 1.0
Date
Relation with other Modules
LAY gl all ol gall ae A8
Prerequisite module HUC-ACR-202, HUC-ACR-203 Semester L2,S1
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Co-requisites module

None Semester

Module Aims, Learning Outcomes and Indicative Contents

L5 Y1 il ginall g alail) il 5 gl Hal) 5oLl Calaa

Module Aims

Al 5oLl Calaal

To develop students’ fundamental knowledge into Heat transfer principles.

To describe the physical principles and evolving technical capabilities of heat transfer
To explain the heat transfer mechanisms, conduction, convection, and radiation.

To describe the thermal resistance concept, conduction through multilayered plane
wall, cylinders and spheres.

To describe the Heat transfer from finned surfaces, fin equation, fin Efficiency, fin
effectiveness.

To explain the forced and natural convection heat transfer, boundary layer concepts.
To describe the kinds of heat exchangers, heat exchangers design methods.

To explain the heat transfer by radiation basic concepts.

Module Learning
Outcomes

) pall 3alall aladl) s j3a

Use the information of heat transfer principles.

Identify the heat transfer mechanisms.

Recognize the forced and natural convection heat transfer.
Recognize the kinds of heat exchangers and design methods.
Recognize the heat transfer by radiation basic concepts.

Use the heat transfer principles in the practical applications.

Indicative Contents
Lol ) ey siaall

Heat transfer principles.
Introduction to heat transfer mechanisms, conduction, convection, and radiation.

Thermal resistance concept, conduction through multilayered plane wall, cylinders and
spheres.

Heat transfer from finned surfaces, fin equation, fin Efficiency, fin effectiveness.
Forced and natural convection heat transfer, boundary layer concepts .

Heat transfer by radiation basic concepts.

Learning and Teaching Strategies

adlail) g ol la ) jind

Strategies

Assessment is based on hand-in assignments, written exam, Case study, Quizzes,
seminars, Practical testing and Online testing.
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Student Workload (SWL)
Calldall o jal) Jeal)

Structured SWL (h/sem) 143 Structured SWL (h/w) 10
Juadl) A QU il ol all Jasl) e saul calldall alaiiall ol all Jasl)

Unstructured SWL (h/sem) 57 Unstructured SWL (h/w) 4
Jomdl) I8 I Ll e ol ) Jaal) Loy QLY Bl e a2 Jan

Total SWL (h/sem)
Jumill & Callall KN a5l Jaal)

200

Module Evaluation
Al )l Bkl apis

Time/Nu Relevant Learning
- Weight (Marks) Week Due ST

Quizzes 2 10% (10) 4,8,12 LO#1,2,10and 11
Formative Assignments 2 10% (10) 3,11 LO#3,4,6and7
assessment Projects / Lab. 10% (10) continuous | LO#5,8and 10

Report
Summative Midterm Exam 2 hr 20% (20) 7 LO#1-7
assessment Final Exam 3hr 50% (50) 15 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
bl o gl Zleiall

Material Covered

Week 1 Introduction, Heat Transfer Mechanisms, Steady State general Heat Conduction equation in
ee
Rectangular, Cylindrical and spherical Coordinates.

Week 2 Thermal Resistance Concept, Conduction through Multilayered Plane Wall, Cylinders and Spheres.

Week 3 Over all Heat Transfer Coefficient, Critical Radius of Insulation. Thermal Contact Resistance.

Week 4 Heat transfer from finned surfaces, fin equation, fin Efficiency, fin effectiveness

. Transient Heat Conduction, (Lumped System Analysis) Two-dimensional Steady Heat Conduction,
ee
numerical method.

Week 6 Introduction to Heat Transfer by Convection, Review to the Fluid Flow.

Week 7 Mid Term Examination, Non-Dimensional Group Numbers Analysis, Laminar and Turbulent flow.

Week 8 External Forced Convection (on Flat Plate), Boundary layer concept, Empirical Equations
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Week 9 Internal Forced Convection (Laminar and Turbulent Flow), Empirical Equations.

Week 10 | Natural Convection Heat Transfer, Empirical Equations.

Week 11 | Introduction to Heat Exchangers, Kinds of Heat Exchangers

The Overall Heat Transfer Coefficient, Fouling Factor, The Log Mean Temperature Difference
(LMTD) Method

Week 12

Week 13 | Effectiveness- NTU method, Performance for Different Kinds of the Heat Exchangers.

P Heat Radiation, Introduction, Basic Concepts, Absorptivity, Reflectivity, and Transmissivity,
ee
Radiation Heat Transfer Between Two Black and Gray Surfaces.

Week 15 | Final Examination

Delivery Plan (Weekly Lab. Syllabus)
siall e )zl

Material Covered

Week 1 Lab 1: Calculation of thermal conductivity

Week 2 Lab 2: Calculation of heat transfer rate.

Week 3 Lab 3: Calculation of thermal contact resistance

Week 4 Lab 4: Heat transfer in long straight fins

Week 5 Lab 5: Estimating the convection heat transfer coefficient in fins

Week 6 Lab 6: Forced convection from a cylinder in a cross flow

Week 7 Lab 7: Free convection from a cylinder in free flow

Week 8 Lab 8: Parallel flow shell and tube heat exchanger performance

Week 9 Lab 9: Counter flow shell and tube heat exchanger performance

Week 10 | Lab 10: Heat Transfer by Radiation

Learning and Teaching Resources
w‘).ﬁj\‘g (‘Ja_'m JJLAAA

Available in the
Text
Library?

Yunus C. Cengel,*“ Heat and Mass Transfer”, 6th Edition, Mc
. Graw-Hill Education, 2020.
Required Texts J. P. Holman “Heat Transfer”, 10th Edition, Mc Graw-Hill

Education, 2000.

Recommended Texts

Websites
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Grading Scheme

Group Grade _paadl) Marks (%) | Definition

A - Excellent Sl 90 - 100 Outstanding Performance

B - Very Good laa s 80 -89 Above average with some errors
(Ssuoc?efgo(;roup C - Good L 70-79 Sound work with notable errors

D - Satisfactory b gl 60 - 69 Fair but with major shortcomings

E - Sufficient Jssia 50-59 Work meets minimum criteria
Fail Group FX — Fail (Aalladll 28) s, | (45-49) More work required but credit awarded
(0-49) F - Fail Q) (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.

MODULE DESCRIPTION FORM

Aol Hall sald) Caa g CJ)AJ

Module Information
Ao Hall saladl il slaa

Air Conditioning and Refrigeration

Module Title Module Delivery
Systems
Module Type C O Theory
Module Code HUC-ACR-304 X Lecture
ECTS Credits 10 Lab
O Tutorial
SWL (hr/sem) 250 O Practical
O Seminar
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Module Level 3 Semester of Delivery 1
Department of HUC
. . Refrigeration and Air
Administering Department Conditioning Engineering College
Technologies
Module Leader Name e-mail E-mail

Module Leader’s Acad. Title Professor Module Leader’s Qualification Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval .
- 01/06/2023 Version Number 1.0

Relation with other Modules

DAY Agul 5l 3 sall ae 28|

Prerequisite module HUC-ACR-204 Semester L2, S2
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents

4L )Y by ginall g alil) 2l g gl Jal) 5ol Calaa

Module Aims

Jeu) all sald) Calaal

This topic aims to enable and qualify the student to know the heating, ventilation, and
air conditioning systems, estimate the cooling and heating load, identify the pipe and
duct design, select fans and pumps, etc., and estimate the refrigeration load of the food
storage stores and diseases that affect food products during the storage period.

Module Learning
Outcomes

Al 5 Balall lesl) s jia

1. To apply the knowledge of mathematics, science, and engineering fundamentals

2. To model refrigeration and air conditioning engineering.

3. To study the design procedures of cooling load, heating load, duct design, piping
design, food preservation and food microbiology diseases.

4. To study the design of cold store refrigeration load.

5. To know the software that related to the subject.

Indicative Contents

Part A

Cooling and heating load estimation

Site survey of air conditioned space, relation between heat gain and cooling load.
Inside and outside design conditions, for winter & summer, heating load calculation
(heat loss from windows, doors, walls, roof, floor, base of building, ventilation (air
change method, air required for each person, air volume per unit area,) infiltration
(crack method) total heating load, Cooling load ( radiation glasses, conduction heat
transfer through walls, roof, glasses,..etc using equivalent temperature deference,)
Heat transfer through part ions, peoples heat generated, people metabolic rate, lighting
heat, motors & equipment, ventilation and infiltration load.

Room total load, zone load, building load, bypass factor, cooling coil temperature.
Heating load estimation, outdoor load, indoor load, ventilation and infiltration load.
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Part B

Duct design and fans selection

Air ducting ( pressure loses in straight duct, duct fittings ( sudden enlargement &
contraction, branches, bends, ....etc)

Duct design, methods of design, equal friction method, balancing of duct system.

Fans (type, selection, performance of centrifugal, laws) room air distribution, selection
of supply & return air opening, diffusers, grilles, return grilles.)

Part C

Piping and pumps selection

Water piping design, pressure losses in straight, and other links, valves, and
accessories, cooling water pipes, water pipe network design.

Pumps ( performance, types, pump selections, design of water distribution system ,
design of expansion tank).

Part D

Food Preservation

Food thermal properties, water contain, primary freezing point, ice fraction, density,
specific heat.

Freezing and nonfreezing foods, thermal conductivity, parallel method, respiration

heat, heat transfer coefficient of surface. Time of Food cooling and freezing.
Estimation of Food cooling Time depending on dimensionless heat transfer
coefficient, method of freezing estimation. Blank Equation for freezing time
estimation. Refrigeration and the food deceases, biological deceases sources, microbes
growth, critical growth requirement of microbes, control of microbes growth, HACCP
method.

Part E

Refrigeration Load

Thermal load of transportation, air filtration, equipment, safety factor, total ref. load,
principle of freezing storage design, volume calculation, design of the

130

storage construction, storage requirement. Methods of construction, space

requirement, treatment of air and vapor infiltration from cracks, floor structure,
preparing of the roof, water derange, Freezing systems, fan coil unit, valve selection,
vale position, system design, Refrigerators.

Learning and Teaching Strategies

bl 5 ] i) i

Strategies

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and expanding
their critical thinking skills. This will be achieved through classes, interactive tutorials
and by considering type of simple experiments involving some sampling activities that
are interesting to the students.

Student Workload (SWL)
Gldall ol 5all Jaall

Structured SWL (h/sem)

143 Structured SWL (h/w) 10
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Jeadll IV R (Bl ol Jaal

e sad calldall alaiiall sl 5l Jaall

Unstructured SWL (h/sem)
Jomdl) I8 I Ll e ol ) Jaal)

107 Unstructured SWL (h/w) 8
e sand Calldall alaiiall yue o Hall Jaal)

Total SWL (h/sem)
Suaill J3A lUall Sl ) Jaal

250

Module Evaluation

A Al 3alal) e.gs.a
Time/Nu Relevant Learning
- Weight (Marks) Week Due E—

Quizzes 3 10% (10) 4,8,12 LO#1,2,10and 11
Formative Assignments 2 10% (10) 3,11 LO#3,4,6and7
assessment Projects / Lab. 10% (10) continuous | LO#5,8and 10

Report
Summative Midterm Exam 2 hr 20% (20) 7 LO#1-7
assessment Final Exam 3hr 50% (50) 15 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
Lﬁ)m‘ = s C\.@.’mﬂ\

Material Covered

Site survey of air conditioned space, relation between heat gain and cooling load.
Inside and outside design conditions, for winter & summer, heating load calculation (heat

week1 | loss from windows, doors, walls, roof, floor, base of building, ventilation (air change method,
air required for each person, air volume per unit area,) infiltration (crack method) total
heating load.
Cooling load ( radiation glasses, conduction heat transfer through walls, roof, glasses,..etc

Week2 using equivalent temperature deference,)

Week 3 Heat transfer through part ions, peoples heat generated, people metabolic rate, lighting heat,
motors & equipment, ventilation and infiltration load.

Week 4 | Room total load, zone load, building load, bypass factor, cooling coil temperature.

Week 5 | Heating load estimation, outdoor load, indoor load, ventilation and infiltration load.

Week 6 | Air ducting ( pressure loses in straight duct, duct fittings ( sudden enlargement & contraction,
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branches, bends, ....etc)

Mid Term Examination, Duct design, methods of design, equal friction method, balancing of

Week 7
duct system.
Fans (type, selection, performance of centrifugal, laws) room air distribution, selection of
Week® supply & return air opening, diffusers, grilles, return grilles.)
Week s Water piping design, pressure losses in straight, and other links, valves, and accessories,
cooling water pipes, water pipe network design.
Pumps ( performance, types, pump selections, design of water distribution system , design of
Weel10 expansion tank)
Food thermal properties, water contain, primary freezing point, ice fraction, density, specific
heat.
Week 11
Freezing and nonfreezing foods, thermal conductivity, parallel method, respiration heat, heat
transfer coefficient of surface.
Time of Food cooling and freezing.
Week 12 | Estimation of Food cooling Time depending on dimensionless heat transfer coefficient,
method of freezing estimation.
Blank Equation for freezing time estimation.
week 13 | Refrigeration and the food deceases, biological deceases sources, microbes growth, critical
growth requirement of microbes, control of microbes growth, HACCP method.
Thermal load of transportation, air filtration, equipment, safety factor, total ref. load,
principle of freezing storage design, volume calculation, design of the storage construction,
Week 14 storage requirement,
Methods of construction, space requirement, treatment of air and vapor infiltration from
cracks, floor structure, preparing of the roof, water derange, Freezing systems, fan coil unit,
valve selection, vale position, system design, Refrigerators.
Week 15 | Final Examination
Delivery Plan (Weekly Lab. Syllabus)
DAl e gl el
Material Covered
e Case study for cooling load estimation, each student will select a house map and achieving the
cooling load for the given house
S Case study for heating load estimation, each student will select a house map and achieving the
cooling load for the given house
Week 6-7 | Depending on the cooling and heating load, the student design the duct system to the house
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Week 8

point, power consumption and pressure loss of the fan.

Design the duct system for the building and select the fan for the duct system. Finding the operating

Week 9 Design the piping system for the heating load of the house

Week 10

loss of the pumps.

Select the pumping system, system and finding the operating point, power consumption and pressure

Week 11 Perform a calculation for the freezing time of the food

Week 12-13 | Perform the refrigeration load for a given cold store

Week 14 Estimation the freezing load of the cold store

Learning and Teaching Resources
Lﬁ)ﬂ\} (Ja:\” JJLAA

Available in the
Text
Library?
1. Carrier Handbook
2. ASHRAE — Fundamental
3. Stanford 111, Herbert W., and Adam F. Spach. Analysis
and Design of Heating, Ventilating, and Air-Conditioning
Systems. CRC Press, 2019.
Required Texts 4. Wijeysundera, Nihal E. Principles of Heating, Ventilation
and Air Conditioning with Worked Examples. World
Scientific, 2015.
5. Berk, Zeki. Food process engineering and technology.
Academic press, 2018.
1. Stanford 11, Herbert W., and Adam F. Spach. Analysis
Recommended Texts and Design of Heating, Ventilating, and Air-Conditioning
Systems. CRC Press, 2019.
Websites
Grading Scheme
Gila pall babaas
Group Grade sl Marks (%) | Definition
A - Excellent Dkl 90-100 Outstanding Performance
B - Very Good las s 80 -89 Above average with some errors
(Ssuocc_:elsgogaroup C - Good L 70-79 Sound work with notable errors
D - Satisfactory L gl 60 - 69 Fair but with major shortcomings
E - Sufficient Jsie 50 -59 Work meets minimum criteria
Fail Group FX — Fail (Aadladll 28) il ;| (45-49) More work required but credit awarded
(0-49) F — Fail il (0-44) Considerable amount of work required
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Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.

MODULE DESCRIPTION FORM

Module Information
:Lu.u\JJM 3alall QLA)&’.A

Module Title Mechanical Designs Module Delivery
Module Type C O Theory
Module Code HUC-ACR-305 X] Lecture
ECTS Credits 5 X Lab
O Tutorial
SWL (hr/sem) 125 O Practical
O Seminar
Module Level 3 Semester of Delivery 2
Rehgeration and Ar HUC
Administering Department Conditioning Engineering College
Technologies
Module Leader Name e-mail E-mail
Module Leader’s Acad. Title Professor Module Leader’s Qualification Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval
- PP 01/06/2023 Version Number 1.0

Relation with other Modules

G AY) Al all ol gall ae A8
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Prerequisite module

HUC-ACR-205 Semester L2,S2

Co-requisites module

None Semester

Module Aims, Learning Outcomes and Indicative Contents

405 )Y il ginall g alail) il 5 gl Hal) 3oLl Calaa

Module Aims

JaudHall salall Calaal

Learning the design process of mechanical components, for different design
considerations, such like strength, stiffness, and stability.

Transfer real life mechanical systems to analytical models and analyze them and deal
with design codes and standards.

To be able to solve open-ended design problems, cope with decision making and
satisfy competing objectives.

Use and integrate the fundamentals studied previously towards the goal of analyzing
and designing mechanical components to achieve satisfactory levels of safety and life.

To improve competence in multi-axis stress analysis.

To obtain a knowledge in the use of the proper failure theories under steady and
variable loadings.

To develop the design skills of mechanical components under steady and variable
loadings.

Module Learning
Outcomes

) Hall 3alall aladl) s j3a

1. Apply basic design principles applicable to components as listed in the core content.
2. Conceptualise, design and calculate simple stresses in mechanical components.

3. Design and calculate working stress and factor of safety in mechanical components.
4. Design and calculate stresses in composite bars and thermal stresses in mechanical
components.

5. Perform relevant and applicable calculations for torsional and bending stresses in
mechanical components.

6. Identify the principal stresses and principal planes in mechanical components.

7. Apply theories of failure to achieve satisfactory levels of safety for mechanical
components.

8. Design and calculate variable stresses and stress concentration in mechanical
components.

9. Perform relevant and applicable calculations to design the shaft.

10. Perform relevant and applicable calculations to design the keys, splines and
couplings.
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11. Perform relevant and applicable calculations to design the riveted joints.
12. Perform relevant and applicable calculations to design the welded joints.
13. Perform relevant and applicable calculations to design the pressure vessels.

14. Perform relevant and applicable calculations to design the power screws.

Indicative Contents

General Procedure in Machine Design, Classifications of Machine Design, Material
Strength and Stiffness, Simple Stresses, Working Stress, Selection of Factor of Safety,
Stresses in Composite Bars, Stresses due to Change in Temperature.

Torsional and Bending Stresses in Machine Parts, Shafts in Series and Parallel.
Determination of Principal Stresses for a Member Subjected to Bi-axial Stress,
Theories of Failure Under Static Load.

Cyclic Stresses, Fatigue and Endurance Limit, Factor of Safety for Fatigue Loading,

Theoretical Stress Concentration Factor, Fatigue Stress Concentration Factor,
Combined Steady and Variable Stress.

Material Used for Shafts, Design of Shafts, Shafts Subjected to Twisting Moment
Only, Shafts Subjected to Bending Moment Only, Shafts Subjected to Combined
Twisting Moment and Bending Moment, Shafts Subjected to Axial Load in addition to

A0aLE Y Al giaal) . . .
S Combined Torsion and Bending Loads.
Design of keys and Splines, Effect of Keyways, Types of Shafts Couplings.
Riveted Joints, Failures of a Riveted Joint, Efficiency of a Riveted Joint, Design of
Longitudinal Butt Joint for a Boiler, Design of Circumferential Lap Joint for a Boiler,
Riveted Joint for Structural Use.
Types of Welded Joints, Basic Weld Symbols, Strength of Transverse Fillet Welded
Joints, Strength of Parallel Fillet Welded Joints.
Classification of Pressure Vessels, Hoop and Longitudinal Stress, Spherical Shells,
Compound Cylindrical Shells.
Types of Screw Threads, Efficiency of Threaded Screws, Efficiency of Self-Locking
Screws.
Learning and Teaching Strategies
a.!l’.ﬁ\ P ?LSS\ Glaad) yil
Strategies Assessment is based on hand-in assignments, written exam, Case study, Quizzes,

seminars, Practical testing and Online testing.

Student Workload (SWL)
Al sl Al Jeal

Structured SWL (h/sem) a7 Structured SWL (h/w) 6
Juadl) P Ul el ol jall Jaal) e sand calldall alaiiall sl 5l Jaall

Unstructured SWL (h/sem) 38 Unstructured SWL (h/w) 3
Seadl) J3a Ul i)y asd 5l Jaal) Lo gl U pliall e ud ) Jaal

Total SWL (h/sem) 125

Saaill & Callall S syl Jaal
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Module Evaluation
Ao yal) LAl g

Time/Nu Relevant Learning
. Weight (Marks) Week Due ST

Quizzes 3 10% (10) 4,8,12 LO#1,2,10and 11
Formative Assignments 2 10% (10) 3,11 LO#3,4,6and7
assessment Projects / Lab. 10% (10) continuous | LO#3,4,6and?7

Report
Summative Midterm Exam 2 hr 20% (20) 7 LO#1-7
assessment Final Exam 3hr 50% (50) 15 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
bl o gl Zleiall

Material Covered

Week 1 Design consideration, Design principle, Material Strength and Stiffness
Week 2 Simple Stresses in Machine Parts

Week 3 | Working Stress and Factor of Safety

Week 4 | Stresses in Composite Bars and Thermal Stresses

Week 5 Torsional and Bending Stresses in Machine Parts

Week 6 Principal Stresses and Principal Planes

Week 7 | Mid Term Examination, Theories of Failure

Week 8 | Variable Stresses in Machine Parts and Stress Concentration
Week 9 Design of Shafts

Week 10 | Design of keys, Splines and Couplings

Week 11 | Riveted Joints

Week 12 | Welded joints
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Week 13

Pressure Vessels

Week 14

Power Screws

Week 15

Final Examination

Delivery Plan (Weekly Lab. Syllabus)

Material Covered

Week 1

Week 2

Week 3

Week 4

Week 5

Week 6

Week 7

Learning and Teaching Resources
U"‘e,)'ﬁj\} eﬂaﬂ\ JJLAA

Text

Available in the

Library?

Required Texts

A Textbook of Machine Design by R.S.KHURMI AND
J.K.GUPTA

Recommended Texts

Shigley's Mechanical Engineering Design (McGraw-Hill
Series in Mechanical Engineering) 10th Edition

Websites https://www.coursera.org/learn/machine-designl
Grading Scheme

Group Grade sl Marks (%) | Definition

A - Excellent Jkal 90-100 Outstanding Performance

B - Very Good las s 80 -89 Above average with some errors
(SSUOC(_:elng?roup C - Good SRS 70-79 Sound work with notable errors

D - Satisfactory L gl 60 - 69 Fair but with major shortcomings

E - Sufficient Jsie 50 -59 Work meets minimum criteria
Fail Group FX — Fail (Aadladll 28) il ;| (45-49) More work required but credit awarded
(0-49) F — Fail sl ) (0-44) Considerable amount of work required
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Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.

MODULE DESCRIPTION FORM
M\Jﬂ\ 3alall Sa g CJJAJ

Module Information
:Lb.n\‘).ﬂ\ saldll C"_\\AJSM

N Maintenance of Air Conditioning Module Delivery
Systems
Module Type C O Theory
Module Code HUC-ACR-306 X Lecture
ECTS Credits 10 @ Lab
O Tutorial
SWL (hr/sem) 250 O Practical
O Seminar

Module Level 3 Semester of Delivery 2

Department of

Refrigeration and Air HUC
Administering Department Conditioning College

Engineering

Technologies
Module Leader Name e-mail E-mail
Module Leader’s Acad. Title Professor Module Leader’s Qualification Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail

ientifi ittee A |

SDC::U ic Committee Approva 01/06/2023 Version Number 1.0
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Relation with other Modules

AN Al all ol gall ae A8

Prerequisite module

HUC-ACR-304 Semester L3, S1

Co-requisites module

None Semester

Module Aims, Learning Outcomes and Indicative Contents

Ll Y il sinall g alaill il g Al Hall salall Calaal

Module Aims

Al 5oLl Calaal

1. study the maintenance of all types of refrigeration system.

2. Introducing students to all the basic topics of this course, the theoretical side and the
practical side.

3. Introduces theories and operations of heating and air conditioning system. Includes
service, testing and repair of air conditioning, ventilation, and heater and engine
cooling systems

Module Learning
Outcomes

o Hall 3alall alasl) s j3a

1. Describe the Refrigeration and Air Conditioning system and the principle of work
inside Refrigeration and Air Conditioning workshop

2. The student can General Safety Practices and getting to know theTools and
equipment, Refrigeration and air conditioning systems strategies.

3. Diagnose air conditioning and heating failures and make the required repairs.

4. the student have ability to Refrigeration and air conditioning equipment installation,
Inspection and welding of pipes , vacuum and charge, installation problems.

5. The student able to troubleshoot for central air conditioning systems, Refrigeration
and Oil Chemistry and Management—Recovery, Recycling, Reclaiming, and
Retrofitting

6. Study the Mechanical and Electrical troubleshooting of Refrigeration and air
conditioning system and water chillers

7. Study the Conventional air conditioning system (mechanical and electrical
components, features, installation, connection, commissioning, maintenance, and
control.

8. Study the Compressors (types, applications, maintenance, assembly and dis
assembly, test and commissioning).

9. Study the Evaporators ,Condensers, Expansion devices and air washer (types,

applications, maintenance, assembly and dis assembly, test and commissioning).

10. Study Cooling tower (types, applications, maintenance, assembly and dis
assembly, test and commissioning).

11. Pumps (types, applications, maintenance, assembly and dis assembly, test and
commissioning).

12. Refrigeration and air conditioning components cleaning by using chemical

materials.

Indicative Contents
Hala Y il gial)

1. General Safety Practices.

2. Tools and equipment.

3. Refrigeration and air conditioning equipment classification.

4. air conditioning and heating failures and make the required repairs.
5. Refrigeration and air conditioning equipment installation.

6. Mechanical and Electrical troubleshooting.
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7. Conventional air condition system(mechanical and electrical components).

Learning and Teaching Strategies

sl g abeil) gl i

Strategies Assessment is based on hand-in assignments, written exam, Case study, Quizzes,
seminars, Practical testing and Online testing.
Student Workload (SWL)
luall ‘é.u\ Al Jaall
Structured SWL (h/sem) 143 Structured SWL (h/w) 10
ol I3 allall aliial) o jall Jaall L saad lUal dsiial) a5l Josl)
Unstructured SWL (h/sem) 107 Unstructured SWL (h/w) 8
Jeaill JMa llall plsiiall e s yl) Jaal Lo yaud alUall aliinall e asd jall Jasl)
Total SWL (h/sem) -
Jal) A Callall IS ) 5 Jaa)

Module Evaluation
:\:\M\Jﬂ\ saldll (»;.1:\9.1

Time/Nu Relevant Learning
. Weight (Marks) Week Due P
Quizzes 3 10% (10) 4,8,12 LO#1,2,10and 11
Formative Assignments 2 10% (10) 3,11 LO#3,4,6and7
assessment Projects / Lab. 10% (10) continuous | LO#5,8and 10
Report
Summative Midterm Exam 2 hr 20% (20) 7 LO#1-7
assessment Final Exam 3hr 50% (50) 15 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
< ol = s GL@A\
Material Covered
General Safety Practices, Tools and equipment, Refrigeration and air conditioning systems strategies.
Weelcd Refrigeration and air conditioning equipment classification (types, applications, maintenance, control,
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mechanical and electrical parts). Test and commissioning Refrigeration and air conditioning

equipment.
Week 2 Refrigeration and air conditioning equipment installation, tubing, welding, leak
N types of installation, mechanical and electrical connections, piping, Appropriate places selection,
piping’s and insulations assembly, air purge, vacuum and charge, installation problems
Mollier’s charts (drawing, point’s determination, troubleshooting for central air conditioning systems,
Weeld Refrigeration and Oil Chemistry and Management—Recovery, Recycling, Reclaiming, and Retrofitti
Week 5 Mechanical troubleshooting study of Refrigeration and air conditioning system and water chillers.
Week 6 Electrical troubleshooting study of Refrigeration and air conditioning system and water chillers.
Week 7 Mid Term Examination, Conventional air condition system (mechanical and electrical components,
features, installation, connection, commissioning, maintenance, and control.
Week 8 Compressors (types, applications, maintenance, assembly and dis assembly, test and commissioning).
Week 9 Evaporators and air washer (types, applications, maintenance, assembly and dis assembly, test and
commissioning).
Week 10 | Condensers (types, applications, maintenance, assembly and dis assembly, test and commissioning).
Week 11 Cooling tower (types, applications, maintenance, assembly and dis assembly, test and
commissioning).
T Expansion devices (types, applications, maintenance, assembly and dis assembly, test and
commissioning).
Week 13 | Fans (types, applications, maintenance, assembly and dis assembly, test and commissioning).
IR Pumps (types, applications, maintenance, assembly and dis assembly, test and commissioning).
Refrigeration and air conditioning components cleaning by using chemical materials.
Week 15 | Final Examination
Delivery Plan (Weekly Lab. Syllabus)
aidall = ) C\.@..Ld\
Material Covered
N Dismantling the commercial system knew the basic parts and accessories and isolate each part of it
for other parts.
I, Repair compressor through the dismantling of reciprocating compressor semi —hermetic of
commercial system
identify the parts and functions and the method of examination and then gathered and examined parts
Weelc3 of the compressor and take all measures in order to examine the operation and performance.
Maintenance of air cooled condenser system for commercial and examination of the leak and
Week 4 treatment. Cleaning of the inside and outside and sweep the fins also work includes everything related

to the fans for the condenser.
Maintenance of water-cooled condenser system for commercial and examination of the leak and
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treatment. Cleaning of the interior and exterior work includes mechanical and chemical cleaning, as
well as the pump and piping for the condenser
Maintenance - evaporator system for commercial and leakage of examination and treatment. Cleaning
Week 5 of the inside and outside and sweep the fins also work includes everything related to the fans for the
evaporator
I Dismantling expansion valve (used for different types of commercial systems) and checked and
ee
calibrated and cleaned.
Maintenance of electrical accessories for commercial and test it (power and control circuit.
Week 7 : : L\ -
Connect the electrical connections of the power and control circuits and test the connection
Conduct a process of checking the leak and add oil and make the process of charging and discharging
Week 8 of the gas by using modern equipment not impact on the environment.
Checking the final inspection of the system and the first to hold the operation of the system to ensure
the safety of the electrical and mechanical connection.
Week 9 | Maintenance of mechanical and electrical axial fans and Accessories. Maintenance of mechanical and
electrical centrifugal fans and Accessories.
Week 10 | Maintenance of water pumps (the dismantling of the pump and the maintenance of internal parts and
then assembled) adjust the straightness of the pump and the electric motor.
Week 11 | Maintenance of all extensions of piping system (disassembly of the different types of valves to get to
know their parts and re- assembled and tested) and examined and operated.
Week 12 | Maintenance of air handling unit through the dismantling of parts and inspection and lubrication and
then re- connect and straighter transmission belt and pulleys.
Week 13 | Maintenance of cooling tower (fans —ball bearing- tank-nozzles-piping-pill and straighter
transmission belt and pulleys).
Maintenance of an air vehicle air conditioner and includes cleaning -Maintenance — components
Week 14 | yacyum and churching with modern equipment that do not adversely affect the environment.
operating and inspection the vehicle air conditioner system.
Learning and Teaching Resources
U"‘e,)'ﬁj\} eﬂaﬂ\ JJLAA
Available in the
Text
Library?
Required Texts Refrigeration and air conditioning Technology
Recommended Texts Modern refrigeration and air conditioning maintenance
Websites
Grading Scheme
Group Grade sl Marks (%) | Definition
A - Excellent Dkl 90 - 100 Outstanding Performance
Success Group | B -Very Good [RENRYEN 80 - 89 Above average with some errors
(50 - 100) C - Good ATEN 70-79 Sound work with notable errors
D - Satisfactory L gl 60 - 69 Fair but with major shortcomings
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E - Sufficient Jssia 50-59 Work meets minimum criteria
Fail Group FX — Fail (Aadlaall 28) ol , | (45-49) More work required but credit awarded
(0-49) F — Fail ) (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the

automatic rounding outlined above.

MODULE DESCRIPTION FORM

4\:\.;.»\)35\ salall g C.Aj.u

Module Information
gs..u.u\)l“ 3aldl) C'_a\.A)L.A

Module Title Air Conditioning Systems Drawing | Module Delivery
Module Type C O Theory
Module Code HUC-ACR-307 X] Lecture
ECTS Credits 7 & Lab
O Tutorial
SWL (hr/sem) 175 O Practical
O Seminar
Module Level 3 Semester of Delivery 2
Fenigeramin and Air HUC
Administering Department Conditioning Engineering College
Technologies
Module Leader Name e-mail E-mail
Module Leader’s Acad. Title Professor Module Leader’s Qualification Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval
PP 01/06/2023 Version Number | 1.0

Date
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Relation with other Modules

6 AY) Al all ol gall ae A8

Prerequisite module

HUC-ACR-304 Semester L3, S1

Co-requisites module

None Semester

Module Aims, Learning Outcomes and Indicative Contents

40L5 Y1 il ginall 5 alail) il 5 gl Hal) 3oLl Calaa

Module Aims

Jaud Al salall Calaal

1. To enable and qualify the student to understand the architectural plans and their
sections.

2. To draw and understand the mechanical layouts of the ducting network for
ventilation.

3. To provide the ability to draw the piping network of the central air conditioning
systems with all the necessary accessories of valves, fittings and sensors.

4. To draw the detail drawings of the air conditioning devices of fan coil units,
chillers, boilers, air handling units, and cooling towers.

5. To design VRF systems for selective AC companies.

6. To understand the electrical and control diagrams of the air conditioning systems.

Module Learning
Outcomes

ol pall 3alall aladl) s Aa

Making site survey and drawing the architectural plans.

Estimate the cooling load of buildings by Rule of Thumb method.
Estimate the required ventilation of buildings by Rule of Thumb method.
Using the Duct Sizer software to design the ducting network.

Drawing the ducting network by AutoCAD MEP or Revit software.

Selection of chillers, boilers, AHU’s, package units, fan coils and cooling towers of
deferent brand.

Using the Pipe Sizer software to design the piping network of the air conditioning
system.

Drawing the piping network by AutoCAD MEP or Revit software.

Designing the VRV/VRF system by the selection software of some manufacturer
brands.

Indicative Contents
Ll LY il siaall

Part A
Drawing Plans Walls, columns, doors, windows, stairs, shafts, elevation.

Part B — Ducting Drawing Load estimation, specify ventilation, units’ selection, duct
design and drawing.

Part C — Piping Drawing Chillers, boilers, pumps selection, piping design and
drawing, VRF system drawing.

Part D — Electrical Drawing Chillers, boilers, pumps, VRF system electrical drawing.
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Learning and Teaching Strategies

sl 5 abeil) lail i

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises. This will be achieved through classes,
interactive tutorials and by considering some simple real projects as well as site
visiting for finished and ongoing projects.

Strategies

Student Workload (SWL)
Calldall o jal) Jeal)

Structured SWL (h/sem) 115 Structured SWL (h/w) 8
Seal) J3A el aliiiall asl 5l Jall L goadd lldall Bl yall Jaal

Unstructured SWL (h/sem) €0 Unstructured SWL (h/w) c
Jadll J38 Cllall i) e ol 5l Janl e sl A (Ll e a5l el

Total SWL (h/sem)
Jumill & Callall SN a5l Jaal)

175

Module Evaluation

) ol as

Time/Nu Relevant Learning
. Weight (Marks) Week Due PP,

Quizzes 3 10% (10) 4,8,12 LO#1,2,10and 11
Formative Assignments 2 10% (10) 3,11 LO#3,4,6and7
assessment Projects / Lab. 10% (10) continuous LO#5,8and 10

Report
Summative Midterm Exam 2 hr 20% (20) 7 LO#1-7
assessment Final Exam 3hr 50% (50) 15 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

bl e sl Zleiall
Material Covered
Week 1 Making site survey
Week 2 Draw architectural plans
Week 3 Draw elevation plans
Week 4 Cooling load estimation
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Week 5 | Specify the required ventilation
Week 6 Package units, fan coil units and AHUs selection
Week 7 Mid Term Examination, Design ducting network by Duct Sizer
Week 8 Drawing ducting network
Week 9 Chillers, boilers, cooling towers and pumps selection
Week 10 | Design piping system by Pipe Sizer
Week 11 | Drawing the piping system
Week 12 | VRV/VRF system design and drawing
Week 13 | Drawing the electrical and control diagram of central air conditioning system
Week 14 | Drawing the electrical and control diagram of VRV/VRF systems
Week 15 | Final Examination
Delivery Plan (Weekly Lab. Syllabus)
il e saud) G\.@.Ld\
Material Covered
Week 1
Week 2
Week 3
Week 4
Week 5
Week 6
Week 7
Learning and Teaching Resources
Al g aladl) jalias
Text Available in the
Library?
1. 2021 ASHRAE handbook. Fundamentals
2. Principles of heating, ventilating, and air conditioning: a
textbook with design data based on the 2021 ASHRAE
Required Texts handbook--Fundamentals

3. Design manual for heating, ventilation and air conditioning
with coordinated standard details: Lee Kendrick, Julian C.
Gonzalez,1986

Recommended Texts

123




Websites

Grading Scheme

Group Grade _paail) Marks (%) | Definition

A - Excellent Jkal 90 - 100 Outstanding Performance

B - Very Good EENFEES 80 - 89 Above average with some errors
(Ssuoci:elsgoc);roup C - Good A 70-79 Sound work with notable errors

D - Satisfactory b gl 60 - 69 Fair but with major shortcomings

E - Sufficient Jsie 50-59 Work meets minimum criteria
Fail Group FX — Fail (Aallaall 28) ol y | (45-49) More work required but credit awarded
(0-49) F — Fail sl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.

MODULE DESCRIPTION FORM

Module Information
Al 2} Balall e slea

Electrical and Electronic

Module Title _ ] Module Delivery
Engineering
Module Type C O Theory
Module Code HUC-ACR-308 Xl Lecture
ECTS Credits 6 X Lab
O Tutorial
SWL (hr/sem) 150 O Practical
O Seminar
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Module Level 3 Semester of Delivery 2
Refigeraion and A HUC
Administering Department Conditioning Engineering College
Technologies
Module Leader Name e-mail E-mail
Module Leader’s Acad. Title Professor Module Leader’s Qualification Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval .
01/06/2023 Version Number 1.0
Date
Relation with other Modules
LAY gl all ol gall ae A8
Prerequisite module HUC-ACR-105 Semester L1, S2
Co-requisites module None Semester
Module Aims, Learning Outcomes and Indicative Contents
405 Y1 by ginall g alail) il 5 gl ) 3ol Calaa
Module Aims

To study the principles of electrical machines and electronic devices that are necessary

Al 2l L) alaa for refrigeration and air conditioning engineer.

Module Learning Upon completion of the course, students should be able to:
Outcomes Be able to analyze DC motor

Calculate the current and voltage of Motor then calculate the Torque
4l ol salall aladll il )3 | Compare between single phase and three phase motor

Indicative Contents
Lol ) ey siaall

Learning and Teaching Strategies

sl g abeil) il i

Assessment is based on hand-in assignments, written exam, Case study, Quizzes,

Strategies . . . . .
g seminars, Practical testing and Online testing.
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Student Workload (SWL)

Gl il 5l Jaal

Structured SWL (h/sem) g7 Structured SWL (h/w) 6
Juadl) A QU il ol all Jasl) e saul calldall alaiiall ol all Jasl)
Unstructured SWL (h/sem) 63 Unstructured SWL (h/w) s
Jomdl) I8 I Ll e ol ) Jaal) Loy QLY Bl e a2 Jan
Total SWL (h/sem)

150

Juadl) J Ul ISl 5l Jaal

Module Evaluation

) ol a

Time/Nu Relevant Learning
e Weight (Marks) Week Due S

Quizzes 3 10% (10) 4,8,12 LO#1,2,10and 11
Formative Assignments 2 10% (10) 3,11 LO#3,4,6and7
assessment Projects / Lab. 10% (10) continuous | LO#5,8and 10

Report
Summative Midterm Exam 2 hr 20% (20) 7 LO#1-7
assessment Final Exam 3hr 50% (50) 15 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

bl o gl Zleiall

Material Covered

Week 1 D.C motors, construction, commutator, types of D.C motors

Week 2 Starting of D.C motor, starter connection, torque of D.C motors

Week 3 Single phase induction motor, split-phase, capacitor-start, shaded-pole type
Week 4 | 3-phase induction motor , construction , synch. Speed, slip .

Week 5 Starting of 3-phase induction motor, star-delta method, step down transformer
Week 6 Instruments and measurements, ammeters, voltmeter, ohmmeter, kw - h meters .
Week 7 Mid Term Examination, Contactors, relays, timers .. Thermal overload, starter (contactor +timer)
Week 8 Fuse, circuit breakers, types, choice

Week 9 Diode, V-1 characteristic, half —wave rectifier

Week 10 | Full-wave rectifier, bridge and center-top transformer rectifier

Week 11 | Transistor, construction, types

Week 12 | Saturation, active, break-down region and cutoff regions
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Week 13 | Transistor as amplifier and Transistor as electronic switch.

Week 14 | Diac — Traic , characteristics applications with SCR , Operational amplifier 741.

Week 15 Final Examination

Delivery Plan (Weekly Lab. Syllabus)

Material Covered

Week 1 Basic wiring diagram for electrical measurements

Week 2 Test of current, voltage and solid state relay

Week 3 Start-up compressor with solid state relay

Week 4 Start-up compressor with current relay

Week 5 Star delta starter

Week 6 Simulation of block for refrigerant , notice the effects

Week 7 Simulation of valve damage, notice the effects

Week 8 Dismantling of induction motor

Week 9 Diode characteristics

Week 10 | Diode characteristics

Week 11 Half wave rectifier

Week 12 Full wave rectifier

Week 13 Full wave rectifier with filter

Week 14 | Diode limiters, Zener diode

Learning and Teaching Resources
u.u..gjﬂ\j (A:.ﬂ\ J.JLLAA

Available in the
Text
Library?

Required Texts Principle of Dc Motor and types

Recommended Texts

Websites

Grading Scheme

Group Grade _paadl) Marks (%) | Definition
Success Group | A - Excellent Sl 90 - 100 Outstanding Performance
(50 - 100) B - Very Good [SENRIEN 80 -89 Above average with some errors
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C - Good A 70-79 Sound work with notable errors

D - Satisfactory b gl 60 - 69 Fair but with major shortcomings

E - Sufficient Jssia 50 - 59 Work meets minimum criteria
Fail Group FX — Fail (Aalladll 28) sl | (45-49) More work required but credit awarded
(0-49) F - Fail Q) (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.

MODULE DESCRIPTION FORM
W\Jﬂ\ 3alall LJM} CJJAJ

Module Information
:\M\J.ﬂ\ 3alall t_i\.AjLux

Module Title English Language Il Module Delivery
Module Type S M Theory
Module Code HUC-ACR-309 O Lecture
ECTS Credits 2 Ol Lab

O Tutorial
SWL (hr/sem) 50 O Practical

O Seminar
Module Level 3 Semester of Delivery 2

Department of Air
Conditioning and
Refrigeration
Technologies

HUC

Administering Department College
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Module Leader Name e-mail E-mail

Module Leader’s Acad. Title Professor Module Leader’s Qualification Ph.D.
Module Tutor Name (if available) e-mail E-mail

Peer Reviewer Name Name e-mail E-mail

Scientific Committee Approval

D;te " S 01/06/2023 Version Number | 1.0

Relation with other Modules

AV Agual 5l 3 sall ae 28|

Prerequisite module

HUC-ACR-207 Semester L2, S2

Co-requisites module

None Semester

Module Aims, Learning Outcomes and Indicative Contents

4L )Y by ginall g alil) 2l g gl Jal) 5ol Calaa

Module Aims

Al sald) Calaal

The goal is to study English language and gain knowledge of it as benefit engineers in
general, and to develop speaking skills and understand its basic rules taking the way to
the acquisition of the ability to use technical key words in their work and the
capability of communicating with other engineers correctly

Module Learning
Outcomes

) pall 3alall aladl) s j3a

Developing speaking skills and understanding its basic rules to take the way to the
acquisition of the ability to use technical keywords in their work and the capability of
communicating with other engineers correctly .

Indicative Contents

Learning and Teaching Strategies

bl 5 b)) i

Strategies

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and expanding
their critical thinking skills. This will be achieved through classes, interactive tutorials
and by considering type of simple experiments involving some sampling activities that
are interesting to the students.
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Student Workload (SWL)
Al sl Jaal

Structured SWL (h/sem) 31 Structured SWL (h/w) 5
Juadl) A QU il ol all Jasl) e saul calldall alaiiall ol all Jasl)

Unstructured SWL (h/sem) 19 Unstructured SWL (h/w) 1
Jomdl) I8 I Ll e ol ) Jaal) Loy QLY Bl e a2 Jan

Total SWL (h/sem)
Jumill & Callall KN a5l Jaal)

50

Module Evaluation
Al )l Bkl gy

Time/Nu Relevant Learning
e Weight (Marks) Week Due E—
Quizzes 3 10% (10) 4,8,12 LO#1,2,10and 11
Formative Assignments 2 10% (10) 3,11 LO#3,4,6and7
assessment Projects / Lab.
Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 2 hr 20% (20) 7 LO#1-7
assessment Final Exam 3hr 50% (50) 15 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
bl o gl Zleiall
Material Covered

Week 1 Revision, vocabulary and comprehension

Week 2 Phrasal verbs, vocabulary and comprehension

Week 3 | Academic writing (1), introduction

Week 4 English words with more than one meaning, vocabulary and comprehension

Week 5 Present tenses, vocabulary and comprehension

Week 6 Past tenses, vocabulary and comprehension

Week 7 Mid. Term examination, Future tenses, vocabulary and comprehension

Week 8 Types of Essays, vocabulary and comprehension

Week 9 Punctuation, passive voice, vocabulary and comprehension

Week 10 | Writing technical e-mails, vocabulary and comprehension

Week 11 | Academic writing (1), writing a paragraph

Week 12 | Technical English (2), keywords, vocabulary and comprehension
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Week 13 | Grammar revisions

Week 14 | General Revision

Week 15 Final Examination

Learning and Teaching Resources
U’“.'?_)ﬂ\} eL_“d\ ‘)JLL.AA

Text

Available in the

Library?

Required Texts

Headway plus for intermediate

Recommended Texts

academic writing text.

Any Grammar and comprehension for technical learning and

Websites
Grading Scheme

Group Grade sl Marks (%) | Definition

A - Excellent Dkl 90 - 100 Outstanding Performance

B - Very Good EENFEES 80 - 89 Above average with some errors
(Ssuoc?elsgoc)Sroup C - Good SRS 70-79 Sound work with notable errors

D - Satisfactory b gl 60 - 69 Fair but with major shortcomings

E - Sufficient Jsia 50-59 Work meets minimum criteria
Fail Group FX — Fail (Aadlaall 28) ol y | (45-49) More work required but credit awarded
(0-49) F — Fail ) (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone “"near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.
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MODULE DESCRIPTION FORM
E\JM\JJM EJ\.AM LJ.:.A} CJJAJ

Module Information
mbﬂ\ saldll C"_QLA)LLA

Module Title Air Conditioning Systems Design | Module Delivery
Module Type C O Theory
Module Code HUC-ACR-401 X] Lecture
ECTS Credits 10 X Lab
O Tutorial
SWL (hr/sem) 250 O Practical
O Seminar
Module Level 4 Semester of Delivery 1
Refigeraion and A HUC
Administering Department Conditioning Engineering College
Technologies
Module Leader Name e-mail E-mail
Module Leader’s Acad. Title Professor Module Leader’s Qualification Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific C ittee A |
S L A 01/06/2023 Version Number | 1.0
Date
Relation with other Modules
AN Al all ol gall ae A8
Prerequisite module HUC-ACR-304 Semester L3,S1
Co-requisites module None Semester
Module Aims, Learning Outcomes and Indicative Contents
L5 Y1 by ginall g aleil) il g g al) salall Calaa
Module Aims Study the type of all types of refrigeration system.

This course provides information on air conditioning system design and gives a good
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)l saldll Calaal

understanding of the techniques, concepts, and methods of the HVAC system design.
Introduces theories and operations of heating and air conditioning system. Includes

design of HVAC system

Module Learning

Outcomes

ol Al 3alall aladl) ls jAa

1- Learn how to select the suitable air terminal device and the indoor air distribution
behavior

2-Study and learn some important concepts of air distribution such as duct layout, Fan,
AHU, etc.

3-Work on the advanced process in the HVAC system

4-Learn about the different types of air conditioning system

5-Learn some rules of piping systems and accessories

Indicative Contents
Hala Y il giaal)

Air distribution systems.

Room air distribution, conditioned room air distribution.

Refrigeration and air conditioning equipment classification.

Piping’s systems and accessories.

Advanced applications on psychometric charts.

Conventional air condition system(mechanical and electrical components)

Learning and Teaching Strategies

sl g abeil) lail i

Strategies

Assessment is based on hand-in assignments, written exam, Case study, Quizzes,
seminars, Practical testing and Online testing.

Student Workload (SWL)
Clall a5l Jeall

Structured SWL (h/sem) 143 Structured SWL (h/w) 10
Seaill I8 el alasiall ad 50 Jaall L paud (alall i) (ol yall Janl

Unstructured SWL (h/sem) 107 Unstructured SWL (h/w) g
Joil) (J3A Ul i) i a2 Jaa ey Ll (il e (dpall Ja)

Total SWL (h/sem)

Juadl) JI& Ul ISl 5] Ja

250

Module Evaluation
:\ﬁ*“\‘)ﬂ\ 3aldl) (u:\s.a

Time/Nu . Relevant Learning
Weight (Marks) Week Due
mber Outcome

Quizzes 3 10% (10) 4,8,12 LO#1,2,10and 11
Formative

Assignments 2 10% (10) 3,11 LO#3,4,6and7
assessment

Projects / Lab. 10% (10) continuous | LO#5,8and 10
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Report
Summative Midterm Exam 2 hr 20% (20) 7 LO#1-7
assessment Final Exam 3hr 50% (50) 15 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
S ) = s GL@_LJ\
Material Covered
Week 1 | Air distribution systems, zoning, Air —conditioning layout systems.
Room air distribution, conditioned room air distribution systems, room air distribution requirements,
Week 2 air outlets (types) and selection. Air —handling units, fan-coil units (components and selection),
system resistance in series and parallel.
Week 3 Fans ( types ,designs ,selection ,calculation and connection)
Air filtration (types, application, selection and its relations with conditioned room function. The noise
Week 4 in air conditioning systems. (Sources and treatments by using ducts silencers and plenum), air outlet
selection with recommended noise.
Week 5 | Advanced applications on psychometric charts.
Week 6 | Advanced applications on psychometric charts.
Mid. Term examination, Piping’s systems and accessories (open and closed system), (two,
Week? three, four pipe system) comparative study and design and applications.
Evaporative cooling systems, application and design of (air cooler, cooling tower, and air
Week 8 | washers), psychometric chart. Air conditioning systems (types and selection) and its relation
with occupant’s activities..
All air systems, features, advantages, disadvantages, comparative study with other systems,
Weeks and psychometric chart.
Single zone system (variable volume constant temperature and variable temperature constant
Week 10 volume), comparative study (cost and performance), psychometric chart.
Dual conduit system, multi zone system comparative study, psychometric chart. Air —water
Week 11 | systems (types, features, advantages, disadvantages, comparative study with other systems,
psychometric chart.
Induction unit systems (features, types, advantages and disadvantages). All —water systems,
Week12 advantages, disadvantages, performance and applications.
Fan —coil unit systems ,and primary air and fan —coil system (comparative study) Dx —
Weelc13 systems, package system, and applications.
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Energy conservation in air conditioning systems. Heat pump system for air conditioning

Week 14 | system.

Evaluations and commercial analysis for air conditioning systems.

Week 15 Final Examination

Delivery Plan (Weekly Lab. Syllabus)

oAl e ) gl
Material Covered
Week 1 | Design Project (continuous)
Week 2
Week 3
Week 4
Week 5
Week 6
Week 7
Learning and Teaching Resources
u.u..g).ﬁ.“} ?L.ﬂ‘ J.JLLAA
Available in the
Text
Library?
1- “Refrigeration aaand Air Conditioning “ By RAMESH
CHANDRA ARORA
Required Texts 2-“Heating, Ventilating, and Air Conditioning” Analysis and
Design By Faye C. McQuiston, Jerald D. Parker, and Jeffrey
D. Spitler. Sixth Edition
“Refrigeration and Air Conditioning” By W. F. Stoecker, and
Recommended Texts
J. W. Jones
Websites
Grading Scheme
Group Grade sl Marks (%) | Definition
Success Group | A - Excellent Sl 90 - 100 Outstanding Performance
(50 - 100) B - Very Good [EEGRVEN 80 -89 Above average with some errors
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C - Good A 70-79 Sound work with notable errors

D - Satisfactory b gl 60 - 69 Fair but with major shortcomings

E - Sufficient Jssia 50 - 59 Work meets minimum criteria
Fail Group FX — Fail (Aalladll 28) sl | (45-49) More work required but credit awarded
(0-49) F - Fail Q) (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.

MODULE DESCRIPTION FORM
M\Jﬂ\ 3alall Sa g CJJAJ

Module Information
:Lu.u\JJM I X\A QLA)&’.A

Module Title Power Plants Module Delivery
Module Type C O Theory
Module Code HUC-ACR-402 X] Lecture
ECTS Credits 8 @ Lab
O Tutorial
SWL (hr/sem) 200 O Practical
O Seminar
Module Level 4 Semester of Delivery 1
Department of HUC
. . Refrigeration and Air
Administering Department Conditioning Engineering College
Technologies
Module Leader Name e-mail E-mail
Module Leader’s Acad. Title Professor Module Leader’s Qualification Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval
PP 01/06/2023 Version Number 1.0

Date
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Relation with other Modules

AN Al all ol gall ae A8

Prerequisite module

HUC-ACR-203 Semester L2,S1

Co-requisites module

None Semester

Module Aims, Learning Outcomes and Indicative Contents

Ll Y il sinall g alaill il g Al Hall salall Calaal

Module Aims

Jaud Al salall Calaal

1- Introduce the student to the basic processes of power cycles.

2- ldentifying the properties of steam from tables and the processes that take place on
the steam power plants cycle.

3- Learn about the different parts of the steam power plants and how it working.

4- Learn about the calculation the performance of each part of the steam power plants
and the accessories.

Module Learning
Outcomes

o Hall 3alall alasl) s j3a

1- The student will be able to complete basic operations calculations on the steams
cycles.

2- The student will be able to understand the thermal processes.

3- The student will be able to understand all types of boilers and fuels.

4- The student will be able to understand and calculate all performance which used in

power plants.

Indicative Contents
Lala LY Gl sial)

Studying different thermodynamics vapor and gas power cycles (ldeal and actual)
performance in addition to the different components of each cycle.

Learning and Teaching Strategies

bl 5 L] i) i

Strategies

Assessment is based on hand-in assignments, written exam, Case study, Quizzes,
seminars, Practical testing and Online testing.

Student Workload (SWL)
Ul ) Jeal)

Structured SWL (h/sem) 143 Structured SWL (h/w) 10
Juadl) P QU il ol jall Jasl) e sand calldall alaiiall sl 5l Jaall

Unstructured SWL (h/sem) - Unstructured SWL (h/w) 4
Saaill JM& Callall lsiiall e ol jall Jaall L paud QLN plaiial) pie ol yall Jaal

Total SWL (h/sem) 150

Saaill & Callall S syl Jaal
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Module Evaluation
M\Jﬂ\ 3Ll ?"5\93

Time/Nu Relevant Learning
- Weight (Marks) Week Due PPN
Quizzes 3 10% (10) 4,8,12 LO #1,2, 10 and 11
Formative Assignments 2 10% (10) 3,11 LO#3,4,6and7
assessment Projects / Lab. 10% (10) continuous | LO#5,8and 10
Report
Summative Midterm Exam 2 hr 20% (20) 7 LO#1-7
assessment Final Exam 3hr 50% (50) 15 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
S ) = s GL@.AA\
Material Covered
Week 1 Introduction to power cycles and main equations in thermodynamics..
Week 2 Power Plant Steam Cycles, Main Cycles.
Week 3 Carnot cycle and its efficiency and all performance.
Week 4 | Steam table and its calculations.
Week 5 Ideal Rankine cycle and colocations its performance.
Week 6 Reheat cycle.
Week 7 Mid. Term examination, Regenerative cycle with open feed water heater.
Week 8 Regenerative cycle with closed feed water heater.
Introduction to Heat Exchangers, Theoretical Principles, Parallel Flow H.E., Counter Flow H.E, Cross
Week 9 Flow H.E, The Log Mean Temperature Difference Method, The NTU Method, Shell and Tubes H.E.,
Condensing, Evaporation. .
Week 10 Combustion and Fuels, Complete and Incomplete Combustion, Correct Air/Fuel Ratio, Access Air
Supplied, Heat Generation, Boiler Efficiency, pinch principle.
Steam Boilers, Kinds, Burners, Air Preheated, Preheated and Superheated, Combustion and Fuels,
Week 11 | Complete and Incomplete Combustion, Correct Air/Fuel Ratio, Access Air Supplied, Heat
Generation, Boiler Efficiency, pinch principle.
Steam Nozzles, Applications, Steam Expansion, Discharge, Velocity of Steam Through Nozzles,
Week 12 Values of Critical Pressure, Diameters of Throat and Exit for Maximum.
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Week 13 Steam Condensers, Kinds, Direct Contact Condensers, Surface Condenser, Design and
Manufacturing.

Steam Turbines, The Kinds, Impulse Turbine, Blades Efficiency, Reaction Turbine, Reaction Ratio,
Installation, Multi Stage Blades,

Week 14 | The Pumps, Kinds of Pumps, System Characteristics, Pumps Characteristics, Matching Pumps to
System Characteristics, Operation of Pumps in series and Parallel, Performance of the Condensers.
Applications

Week 15 | Final Examination

Delivery Plan (Weekly Lab. Syllabus)
D8Rl e g el
Material Covered

Week 1

Week 2

Week 3

Week 4

Week 5

Week 6

Week 7

Learning and Teaching Resources
Al g aladl) jalias
Text Available in the
Library?
1-Dr. Rahim K. Jassim “POWER PLANT ENGINEERING and
ECONOMY”2010
reaureatens | e i

3-Kotas, T. J. (1995) “The Exergy Method of Thermal Plant
Analysis”, reprinted, Malabar, Florida, USA: Krieger.

Recommended Texts

Websites
Grading Scheme
Group Grade sl | Marks (%) ‘ Definition
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A - Excellent Dkl 90 - 100 Outstanding Performance

B - Very Good EENFEES 80 - 89 Above average with some errors
(Ssuoc?efgo(;roup C - Good A 70-79 Sound work with notable errors

D - Satisfactory L gl 60 - 69 Fair but with major shortcomings

E - Sufficient Jsie 50 - 59 Work meets minimum criteria
Fail Group FX — Fail (Aallaall 28) sl 5 | (45-49) More work required but credit awarded
(0-49) F — Fail ) (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.

MODULE DESCRIPTION FORM
4\:\.;.»\)35\ 3alal g C.Aj.u

Module Information
:\m\)ﬂ\ saldll &_1\49‘933.4

Module Title Computer App|ications 11 Module Delivery
Module Type S O Theory
Module Code HUC-ACR-403 X Lecture
ECTS Credits 3 & Lab
O Tutorial
SWL (hr/sem) 75 O Practical
O Seminar
Module Level 4 Semester of Delivery 1
entgoration and Al HUC
Administering Department Cond?tioning Engineering College
Technologies
Module Leader Name e-mail E-mail
Module Leader’s Acad. Title Professor Module Leader’s Qualification Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval
Do i 01/06/2023 Version Number | 1.0
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Relation with other Modules

6 AY) Al all ol gall ae A8

Prerequisite module

HUC-ACR-206 Semester L2,S2

Co-requisites module

None Semester

Module Aims, Learning Outcomes and Indicative Contents

405 )Y il ginall g alail) il 5 gl Hal) 3oLl Calaa

Module Aims

Jaud Al salall Calaal

AutoCAD 3d course teaches students to create basic 2D and 3D drawings using
drawing and editing tools, organizes drawing objects on solids, basic dimensions, and
prepares to plot. This course is designed for Mechanical Engineers.

Module Learning
Outcomes

) pall 3alall aladl) s j3a

AutoCAD 3D certificate goal is to educate individuals on extra-advanced functions,
the strategy, how to design and model items in the 3D design software program,
enveloping surface areas, and solids in visualizing engineering designs.

Indicative Contents
Lol Y1 @l siaall

Part 1 — 3d solids Drawing the basic components of 3d solids in space.
Part 2 — 3d operations

Enable to make operations on the 3d solids.

Part 3 — Solid editing

Enable to editing on 3d solids, faces and edges.

Part 4- User cooradinate system UCS Types of UCS and their applications on 3d
solids.

Part 5- Advanced 3d commands

(Extrude, revolve, sweep and loft), 2d drawings and UCS .

Part 6 — Surface

Drawing different types of surfaces in space.

Learning and Teaching Strategies

bl 5 aladl) L) i

Strategies

The main strategy that will be adopted in this module is to encourage students
participation in the exercises, in the same time refining and expanding their critical
thinking skills. This will be achieved through classes and interactive tutorials.
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Student Workload (SWL)
Calldall o jal) Jeal)

Structured SWL (h/sem) 59 Structured SWL (h/w) 4
Juadl) A QU il ol all Jasl) e saul calldall alaiiall ol all Jasl)

Unstructured SWL (h/sem) 16 Unstructured SWL (h/w) 1
Jomdl) I8 I Ll e ol ) Jaal) Loy QLY Bl e a2 Jan

Total SWL (h/sem)
Jumill & Callall KN a5l Jaal)

150

Module Evaluation
Al )l Bkl apis

Time/Nu Relevant Learning
- Weight (Marks) Week Due ST
Quizzes 3 10% (10) 4,8,12 LO#1,2,10and 11
Formative Assignments 2 10% (10) 3,11 LO#3,4,6and 7
assessment Projects / Lab. 10% (10) continuous | LO#5,8and 10
Report
Summative Midterm Exam 2 hr 20% (20) 7 LO#1-7
assessment Final Exam 3hr 50% (50) 15 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
S ) (= s GL@_&A\
Material Covered
Introduction to AutoCAD -3D, workspace, visual style, 3d views, view ports, right hand rule, world
Week 1 coordinate and user coordinate systems and types of coordinate systems, 3D solids (box, wedge and
cylinder).
Week 2 3D solids (cone and tours). 3D solids (sphere and pyramid).
Week 3 Examples to 3D solids. Basic solid editing (union, subtract and intersect) with examples.
Week 4 Fillet and chamfer with applied examples. 3D operations (3d move and 3d rotate) with examples.
Week 5 3D op:arations (3d align and 3d mirror) with examples. 3D operations (3d array and slice) with
examples.
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Week 6

More applied examples. User coordinate system ( origin, face and objects) with examples.

Mid. Term examination, User coordinate system (view, world ,x-y-z) with examples.

Week7 User coordinate system ( z-axis and 3 points) with examples.
Week 8 | Advanced 3d commands (extrude and loft) with examples.
Week 9 | Advanced 3d commands (revolve, sweep) with examples. Advanced 3d commands (presspull and
section plane) with examples.
Week 10 | Advanced solid editing/face (extrude, move, rotate and offset).
Week 11 | Advanced solid editing/face (taper, delete, copy, color, material, undo and exit).
Week 12 | Applied examples. Advanced solid editing/edge (copy and color).
Week 13 | Advanced solid editing/body (imprint, separate, shell, clean and check).
Week 14 | Surface (box, cone, dome and mesh). surface (pyramid and sphere), surface (torus and wedge) with
examples.
Week 15 | Final Examination
Delivery Plan (Weekly Lab. Syllabus)
faall e gl mleiall
Material Covered
Week 1 examples on coordinate systems
Week 2 examples on box, wedge and cylinder
Week 3 examples on cone and tours, examples on sphere and pyramid
Week 4 applied examples, examples on asic solid editing
Week 5 examples on fillet and chamfer, examples on 3d move and 3d rotate
Week 6 examples on 3d align and 3d mirror, examples on 3d array and slice
Week 7 Mid Term Examination, applied examples on ucs
Week 8 applied examples on ucs
Week 9 examples on extrude and loft
Week 10 examples on revolve and sweep, presspull and section plane
Week 11 | examples on advanced solid editing/face (extrude, move, rotate and offset
Week 12 | Advanced solid editing/face (taper, delete, copy, color, ).material, undo and exit
Week 13 | Applied examples.
Week 14 | examples on 3d surface (box, cone, dome and mesh)

Learning and Teaching Resources
%Jﬂ\} e&aﬂ\ JJLAAA

Available in the
Text
Library?
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Required Texts

Autocad user manual

Recommended Texts

Introduction to Autocad

Websites
Grading Scheme

Group Grade _paail) Marks (%) | Definition

A - Excellent Dkl 90 - 100 Outstanding Performance

B - Very Good EENFEES 80 - 89 Above average with some errors
(Ssuoccfefgo()Broup C - Good A 70-79 Sound work with notable errors

D - Satisfactory b gl 60 - 69 Fair but with major shortcomings

E - Sufficient Jsie 50-59 Work meets minimum criteria
Fail Group FX — Fail (Aallaall 28) ol y | (45-49) More work required but credit awarded
(0-49) F — Fail sl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.

MODULE DESCRIPTION FORM

a5l 3oLl G g 3 s

Module Information

:\M\J.ﬂ\ 3alal) &_1\.A‘5Lux

Industrial Engineering and

Module Title Module Delivery
Management

Module Type S Theory

Module Code HUC-ACR-404 O Lecture
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ECTS Credits 3 O Lab
O Tutorial
SWL (hr/sem) 75 O Practical
0 Seminar
Module Level 4 Semester of Delivery 1
Refigeraion and A HUC
Administering Department Conditioning Engineering College
Technologies
Module Leader Name e-mail E-mail
Module Leader’s Acad. Title Professor Module Leader’s Qualification Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval
A 01/06/2023 Version Number | 1.0
Date
Relation with other Modules
LAY Al all ol gall ae A8
Prerequisite module None Semester
Co-requisites module None Semester
Module Aims, Learning Outcomes and Indicative Contents
405 )Y il ginall g alail) il 5 gl Hal) 3ol Calaa
Module Aims Providing the engineer with information related to the management of the industrial

unit (productivity) and its structural composition and finding the optimal solution
using known methods in operations research and other engineering mathematical
methods.

Jaud ) salall Calaal

Achieving the objectives of the industrial unit with the highest possible efficiency and

maximum profitability and at the lowest cost, through the optimal use of production

Outcomes resources (workers, machines, and raw materials), maintenance and warehousing

Ayl 3Ll aletll il e oper-atlons, then mtroducmg the student tq the system and gcpnomgs of.quallty control
and its functions and the principles of statistics and probability distributions.

Module Learning

Indicative Contents
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3l Y1 il giadll

Learning and Teaching Strategies

sl 5 abeil) il i

Strategies

1. Quizzes and tests throughout the semester to check understanding and knowledge
2. Examinations, written, that assess learners' understanding of concepts, principles,
and theories related to Industrial Engineering

3. Peer evaluation and feedback tools used as part of group projects or reciprocal
feedback assignments.

4. Assignments and essays used to assess learners' comprehension of theoretical
concepts.

5. Presentation and demonstration of acquired knowledge in real-world scenarios.

Student Workload (SWL)

L sl 5l Jaal

Structured SWL (h/sem) 45 Structured SWL (h/w) 3
Suaill A ULl dzsiall ol Jall Jel Lo gaud QI plsial) ol yall Jaal

Unstructured SWL (h/sem) 30 Unstructured SWL (h/w) 5
dhadll J3a QlUall alaiial) yie ) jall Jaal) e sand Calldall alaiiall ye o Hall Jaal)

Total SWL (h/sem) -

Gl I3 llall ISl jal) Jaal

Module Evaluation

:\ﬁ""“bﬂ\ saldll (»;.1:\9.1

Time/Nu Relevant Learning
- Weight (Marks) Week Due Outcome

Quizzes 2 10% (10) 4,8,12 LO#1,2,10and 11
Formative Assignments 1 5% (5) 3,11 LO#3,4,6and7
assessment Projects / Lab.

Report 1 5% (5) 13 LO#5,8and 10
Summative Midterm Exam 2 hr 20% (20) 7 LO#1-7
assessment Final Exam 3hr 60% (60) 15 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)

bl o sl Zleiall
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Material Covered

Week 1 Introduction of management and industrial engineering

Week 2 Factors affecting the selection of the project place

Week 3 Methods of calculating transportation costs as an applied case

Week 4 Network diagrams and their applications in engineering projects

Week 5 Production lines and their types

Week 6 Planning and balancing production lines in the industrial unit

Week 7 Mid Term Examination, Linear programming and its applications in industrial engineering

Week 8 | Work study and time study

Week 9 Production process capability

Week 10 | Inventory and its levels

Week 11 | Maintenance and replacement and its applications Mathematics

Week 12 | Economic feasibility

Week 13 | The methods used to calculate the economic feasibility

Week 14 | Normal Distribution and Area Calculation of the Standard Normal Curve

Week 15 Final Examination

Learning and Teaching Resources
w‘)dﬂ\‘g (‘Ja_'m JJLAAA

Available in the
Text
Library?
Required Texts
Recommended Texts
Websites
Grading Scheme
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Group Grade _paadl) Marks (%) | Definition

A - Excellent Sl 90 - 100 Outstanding Performance

B - Very Good laa s 80 -89 Above average with some errors
(Ssuoc?efgo(;roup C - Good L 70-79 Sound work with notable errors

D - Satisfactory b g 60 - 69 Fair but with major shortcomings

E - Sufficient Jssia 50-59 Work meets minimum criteria
Fail Group FX — Fail (Aadlaall 28) ol , | (45-49) More work required but credit awarded
(0-49) F — Fail Q) (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the

automatic rounding outlined above.

MODULE DESCRIPTION FORM

Module Information
A Hall Balal) Chla slasa

Module Title

Graduation Project

Module Delivery

Module Type

C

O Theory
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Module Code HUC-ACR-400 O Lecture
ECTS Credits 6 O Lab
O Tutorial
SWL (hr/sem) 150 X Practical
0 Seminar

Module Level 4 Semester of Delivery 1

Department of HUC

- . Refrigeration and Air

Administering Department Conditioning Engineering College

Technologies
Module Leader Name e-mail E-mail
Module Leader’s Acad. Title Professor Module Leader’s Qualification Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval .

01/06/2023 Version Number 1.0
Date
Relation with other Modules
LAY gl all ol gall ae 48

Prerequisite module All modules Semester
Co-requisites module Semester

Module Aims, Learning Outcomes and Indicative Contents

LY iy sinall g alaill il g Al Hall salall Calaal

Module Aims

Al Ll salall Calaal

Module Learning
Outcomes

ol Hall 3alall alasl) s j3a
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Indicative Contents
Hala Y il giaal)

Learning and Teaching Strategies

sl g abesl) il i

Strategies

Student Workload (SWL)
Ul ) Jeall

Structured SWL (h/sem) 129 Structured SWL (h/w) 8
Juadl) JBA lUall adaiial) ol Al Jaal) e sand calldall aliiall sl 5l Jaall

Unstructured SWL (h/sem) 51 Unstructured SWL (h/w) 5
Jeall D& QIR i) e sdyall Jaal e sl U (Ll e a5l el

Total SWL (h/sem) 150

Jeaill I3 llall ISl jal) Jaal

Module Evaluation

dl Hall 3alal) e.t:\s.a
Time/Nu Relevant Learning
. Weight (Marks) Week Due P

Quizzes 3 10% (10) 4,8,12 LO#1,2,10and 11
Formative Assignments 2 10% (10) 3,11 LO#3,4,6and 7
assessment Projects / Lab. 10% (10) continuous | LO#5,8and 10

Report
Summative Midterm Exam 2 hr 20% (20) 7 LO#1-7
assessment Final Exam 3hr 50% (50) 15 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
d)b.d\ gc}g.w\ﬂ G\.@_Ld\

Material Covered

Week 1
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Week 2

Week 3

Week 4

Week 5

Week 6

Week 7

Week 8

Week 9

Week 10

Week 11

Week 12

Week 13

Week 14

Week 15

Delivery Plan (Weekly Lab. Syllabus)
Didall e gl #lgiall

Material Covered

Week 1

Week 2

Week 3

Week 4

Week 5

Week 6

Week 7

Week 8

Week 9

Week 10

Week 11

Week 12

Week 13

Week 14

Learning and Teaching Resources
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wﬁ)dﬂ\} eLuM JJLJ.AA

Available in the

Text
Library?
Required Texts Autocad user manual
Recommended Texts Introduction to Autocad
Websites
Grading Scheme
Group Grade i) Marks (%) | Definition
A - Excellent Dbl 90 - 100 Outstanding Performance
B - Very Good EENFEES 80 - 89 Above average with some errors
SsuoccelsgoGroup C - Good A 70-79 Sound work with notable errors
(50~ 100) D - Satisfactory b gl 60 - 69 Fair but with major shortcomings
E - Sufficient J e 50 -59 Work meets minimum criteria
Fail Group FX — Fail (Aallaall 28) ol y | (45-49) More work required but credit awarded
(0-49) F - Fail Q) (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.

MODULE DESCRIPTION FORM

Module Information
:\M\J.ﬂ\ 3Ll t_iLA)Lux

Module Title Refrigeration Systems Module Delivery
Module Type C O Theory
Module Code HUC-ACR-405 Lecture
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ECTS Credits 10 X Lab
O Tutorial
SWL (hr/sem) 250 O Practical
O Seminar
Module Level 4 Semester of Delivery 2
Department of HUC
- . Refrigeration and Air
Administering Department Conditioning Engineering College
Technologies
Module Leader Name e-mail E-mail
Module Leader’s Acad. Title Professor Module Leader’s Qualification Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval
Dot PP 01/06/2023 Version Number | 1.0

Relation with other Modules

6 AV Agusl 5l 3 sall ae 28|

Prerequisite module

HUC-ACR-204 Semester L2,S2

Co-requisites module

None Semester

Module Aims, Learning Outcomes and Indicative Contents

405 Y1 il ginall g alail) il 5 gl Hal) 3oLl Calaa

Module Aims

Aol Ll salall Calaal

Enhance the students’ knowledge of the principles of vapor compression refrigeration
systems and its analysis.

Provide the students the basic design of all components for vapor refrigeration system.
Studying types of refrigeration units and cryogenic refrigeration.

Module Learning
Outcomes

) Hall 3alall aladl) ils j3a

To understand the principles of work of refrigeration systems, and main advantages,
disadvantages and application of each them.
To investigate the general design of condenser, evaporator, expansion device and

cooling tower.

To understand the basic calculations of the all type of refrigeration systems.

Indicative Contents
Hala Y il gial)

Condensers and Evaporators: Condensers and evaporators as heat exchangers, overall
heat transfer coefficients, heat transfer and pressure drop for the fluid flow in heat
exchanger tubes and shell. Extended surfaces, Heat transfer and pressure drop for air
side. Required condensing capacity, condensing coefficient, fouling factor, de-super
heating, condenser design, Wilson plots, air and non-condensable gases. Evaporators,
Boiling in the shell, boiling inside tube, evaporators performance, pressure drop in
tubes, frost.

Expansion devices: Purpose and types of expansion devices, capillary tube, selection
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of capillary tube ,analytical computation of pressure drop in capillary tube, increment
length, chocked flow graphical method of capillary tube selection ,Constant pressure
expansion valve, controlling of super-heating in thermostatic expansion valve.

Vapor compression refrigeration system Analysis: balance point and system
simulation, reciprocating compressors, condenser performance, condensing unit
system mathematical and graphical analysis, evaporator performance, performance of
complete system graphical and mathematical analysis, some performance trends, the
expansion devices, sensitivity analysis.

Cooling towers and evaporative condensers: Heat rejected to atmosphere, cooling

towers, analysis of counter flow cooling tower, stepwise integration, acceptance test,
predicting outlet conditions from tower, air conditions through tower, evaporative
condensers, when using a cooling tower and evaporative condensers.

Absorption refrigeration system: relation between vapor compression and absorption
refrigeration units, the absorption refrigeration system, temperature and concentration
properties of LiBr-water solution, calculations of mass flow rates in the absorption
cycle, enthalpy of LiBr-water solutions, thermal analysis of simple cycle, absorption
cycle with heat exchanger, crystallization, capacity control, aqua-ammonia system .
Adsorption system : the relation between adsorption and absorption, absorption and
vapor compression cycle, the analysis of adsorption system, mathematical analysis of
the adsorption system . Steam jet refrigeration: system components, analysis of steam
jet refrigeration system, approximation analysis, equilibrium concentration.

Air refrigeration system : the working principle of the cycle, design considerations,
atmosphere temperature, humidity and pressure, load calculation, refrigeration,
heating, temperature control, ventilation, pressure control of zone, types of air system.
Thermoelectric refrigeration: working principle, types of thermoelectric refrigeration
systems, electro-acoustic refrigeration, working principle, types.

Cryogenic and liquefaction of gases: Cryogenic, Joule-Thomson effect, air
liquefaction by Hopson system ( Joule-Thomson expansion ). Temperature entropy
diagram for air, calculation of work required for gas compression , Claude system,
cascade system, general consideration for gas liquefaction, Hydrogen , Pre-Cooling
system for air liquefaction, Helium.

Vortex tube: Types and working principle. Heat Pipe: Types and working principle.

Learning and Teaching Strategies

sl g abeil) il i

Strategies

Assessment is based on hand-in assignments, written exam, Case study, Quizzes,
seminars, Practical testing and Online testing.

Student Workload (SWL)
Gldall ol 5all Jaall

Structured SWL (h/sem)

Seaill YA Ul disiall sl Jall Jaal e s AL il 5ol Jeall

Structured SWL (h/w)
143 10
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Unstructured SWL (h/sem)
Jeal) JDa QU dsiiall ppe asd 5l Jasl)

107 Unstructured SWL (h/w) .
e sand Calldall alaiiall e o Hall Jaal)

Total SWL (h/sem)
Juadl) S Ul ISl 5l Jaal

250

Module Evaluation
:&,p.ubﬂ\ paldl) (»;.us.a

Time/Nu Relevant Learning
- Weight (Marks) Week Due S

Quizzes 4 10% (10) 4,8,12 LO#1,2,10and 11
Formative Assignments 2 10% (10) 3,11 LO#3,4,6and7
assessment Projects / Lab. 10% (10) continuous | LO#5,8and 10

Report
Summative Midterm Exam 2 hr 20% (20) 7 LO#1-7
assessment Final Exam 3hr 50% (50) 15 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
bl o gl Zleiall

Material Covered

Week 1

Condensers and Evaporators: Condensers and evaporators as heat exchangers, overall heat transfer

coefficients, heat transfer and pressure drop for the fluid flow in heat exchanger tubes and shell.

Week 2

Extended surfaces, Heat transfer and pressure drop for air side. Required condensing capacity,
condensing coefficient, fouling factor, de-super heating, condenser design, Wilson plots, air and non-

condensable gases

Week 3

Evaporators, Boiling in the shell, boiling inside tube, evaporators performance, pressure drop in tubes,

frost.

Week 4

Expansion devices: Purpose and types of expansion devices, capillary tube, selection of capillary tube
,analytical computation of pressure drop in capillary tube, increment length, chocked flow graphical
method of capillary tube selection ,Constant pressure expansion valve, controlling of super-heating in

thermostatic expansion valve

Week 5

Vapor compression refrigeration system Analysis: balance point and system simulation, reciprocating
compressors, condenser performance, condensing unit system mathematical and graphical analysis,
evaporator performance, performance of complete system graphical and mathematical analysis, some

performance trends, the expansion devices, sensitivity analysis.

156




Cooling towers and evaporative condensers: Heat rejected to atmosphere, cooling towers, analysis of

counter flow cooling tower, stepwise integration, acceptance test, predicting outlet conditions from

Weelc6 tower, air conditions through tower, evaporative condensers, when using a cooling tower and
evaporative condensers.
Mid Term Examination, Absorption refrigeration system: relation between vapor compression and
absorption refrigeration units, the absorption refrigeration system, temperature and concentration
Week 7 properties of LiBr-water solution, calculations of mass flow rates in the absorption cycle, enthalpy of
LiBr-water solutions, thermal analysis of simple cycle, absorption cycle with heat exchanger,
crystallization, capacity control, aqua-ammonia system .
Adsorption system : the relation between adsorption and absorption, absorption and vapor
Week 8 compression cycle, the analysis of adsorption system, mathematical analysis of the adsorption system
Steam jet refrigeration: system components, analysis of steam jet refrigeration system, approximation
Weelc3 analysis, equilibrium concentration.
Air refrigeration system : the working principle of the cycle, design considerations, atmosphere
Week 10 | temperature, humidity and pressure, load calculation, refrigeration, heating, temperature control,
ventilation, pressure control of zone, types of air system.
Thermoelectric refrigeration: working principle, types of thermoelectric refrigeration systems,
Weel11 electro-acoustic refrigeration, working principle, types.
Cryogenic and liquefaction of gases: Cryogenic, Joule-Thomson effect, air liquefaction by Hopson
Week 12 system ( Joule-Thomson expansion )
Temperature entropy diagram for air, calculation of work required for gas compression , Claude
Week 13 | system, cascade system, general consideration for gas liquefaction, Hydrogen , Pre-Cooling system
for air liquefaction, Helium
Week 14 | Vortex tube: Types and working principle, Heat Pipe: Types and working principle.
Week 15 | Final Examination
Delivery Plan (Weekly Lab. Syllabus)
DRl e g el
Material Covered
Week 1 Project, continuous.
Week 2
Week 3
Week 4
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Learning and Teaching Resources
U’“.'?_)ﬂ\} ela_'m ‘)JLL.AA

Available in the
Text
Library?
Refrigeration and air condition, second edition , W. F. Stocker
and J. W. Jones
Required Texts Refrigeration and Air Conditioning --- Ramesh Chandra Arora
A textbook of refrigeration and air condition, R. S. Khurmi and
J. K. Gupta
Recommended Texts No
Websites
Grading Scheme
Group Grade paadl) Marks (%) | Definition
A - Excellent Dbl 90 - 100 Outstanding Performance
5 G B - Very Good las s 80 -89 Above average with some errors
(SUOC(_:elsgo) roUR ™ c " Good b 70-79 Sound work with notable errors
D - Satisfactory b gl 60 - 69 Fair but with major shortcomings
E - Sufficient J e 50 -59 Work meets minimum criteria
Fail Group FX — Fail (Aalladll 28) o, | (45-49) More work required but credit awarded
(0-49) F - Fail Q) (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.

MODULE DESCRIPTION FORM

Aol Hall saldd) Caa g CJ)AJ

Module Information
Ao Hall saladl il slaa

Module Title Renewable Energies Module Delivery
Module Type C [ Theory
Module Code HUC-ACR-406 Lecture
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ECTS Credits 10 X Lab
O Tutorial
SWL (hr/sem) 250 O Practical
0 Seminar
Module Level 4 Semester of Delivery 2
Department of HUC
.. q Refrigeration and Air
Administering Department Conditioning Engineering College
Technologies
Module Leader Name e-mail E-mail
Module Leader’s Acad. Title Professor Module Leader’s Qualification Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval
A 01/06/2023 Version Number | 1.0
Date
Relation with other Modules
LAY gl all ol gall ae A8
Prerequisite module None Semester
Co-requisites module None Semester

Module Aims, Learning Outcomes and Indicative Contents

405 Y1 il ginall g alail) il 5 gl Hal) 3oLl Calaa

Module Aims

Jaud ) salall Calaal

1. Provide the students the basic knowledge of all sources of renewable energies.

2. Provide the students with the fundamentals of the different power generation
systems working based on renewable energies.

3. Provide the students the experimental training about the different renewable energy
systems.

Module Learning
Outcomes

o Hall salall alasl) s jAa

1. To understand the sources of renewable energies and the main advantages and
disadvantages of each of them.

2. To understand the effects of renewable energy on the environment.

3. To understand the principles of work of renewable energy systems.

4. To investigate the general design of renewable energy systems.

5. To understand the basic calculations of renewable energy sources and systems.

Indicative Contents
Lol Y ey siaall

Part 1 — Solar energy

The principles of solar energy with the solar systems of solar water heating, solar air
heating, solar thermal power plants, solar water desalination, and solar dryer.

Part 2 - Photovoltaic

Principles of solar cells and photovoltaic modules. Effects of solar radiation and
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ambient temperature on the photovoltaic systems. Types of photovoltaic systems with
different applications. Power outputs of the photovoltaic systems.

Part 3 — Wind energy

Wind energy and wind turbines. Classifications and types of wind turbines.
Components of wind turbines. Types of wind farms and performance of the wind
turbines.

Part 4- Water energy

Hydro energy with hydro turbines. Types of hydro-power plant. Ocean energy with
different power plants. Tidal energy and tidal power plants.

Part 5- Geothermal energy

Types and applications of geothermal energy, geothermal heating systems, and
geothermal power plants.

Part 6 — Bioenergy Types and applications of bioenergy, biomass biogas and biofuel.

Learning and Teaching Strategies

aslacill 5 alal) i) i

Strategies

The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and expanding
their critical thinking skills. This will be achieved through classes, interactive tutorials
and by considering type of simple experiments involving some sampling activities that
are interesting to the students.

Student Workload (SWL)
Ul a5l Jaall

Structured SWL (h/sem) 143 Structured SWL (h/w) 10
Seadl) J3A Ul aliiiall asd 5l Jaall Lo sl U a5l Jaal

Unstructured SWL (h/sem) 107 Unstructured SWL (h/w) g
Joadl) I3 Il ALl e ol ) Jaal) PSP PR TR IR PR PR B

Total SWL (h/sem) -

Joadl) J3& llall ISl 521 Jal

Module Evaluation
ol ) B3l

Time/Nu Relevant Learning
mber Weight (Marks) Week Due P

Quizzes 2 10% (10) 4,8,12 LO#1,2,10and 11
Formative Assignments 2 10% (10) 3,11 LO#3,4,6and7
assessment Projects / Lab. 10% (10) continuous | LO#5,8and 10

Report
Summative Midterm Exam 2 hr 20% (20) 7 LO#1-7
assessment Final Exam 3hr 50% (50) 15 All
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Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
b e sl zlgidll

Material Covered

Week 1

General introduction to Energy. Introduction to renewable energy. Renewable energy resources and
application. Renewable energy and environmental problems (Acid rain, Ozone layer depletion, Global
climate change, Nuclear hazards).

Week 2

The sun. Reckoning of time (the equation of time and longitude correction). Solar angles (declination,
hour angle, solar altitude angle, solar azimuth angle, sunrise and sunset times and day length,
incidence angle). Calculations of solar radiation (Extraterrestrial solar radiation, Atmospheric

attenuation. Terrestrial irradiation. Total radiation on the surface).

Week 3

Solar energy collectors. Stationary collectors (Flat plate collectors, Compound parabolic collectors,
Evacuated tube collectors). Sun-tracking concentrating collectors (Parabolic trough collectors, Fresnel

collectors, Parabolic dish reflectors, Heliostat field collectors).

Week 4

Solar water heating systems. Passive systems (Thermo siphon systems, Integrated collector storage).

Active systems (Direct circulation systems, Indirect water heating systems, Pool heating systems).

Week 5

Heat storage systems (Air system thermal storage, Liquid system thermal storage, and thermal
analysis of storage systems). Module and array design. Differential temperature controller, Placement

of sensors.

Week 6

Heat storage systems (Air system thermal storage, Liquid system thermal storage, and thermal
analysis of storage systems). Module and array design. Differential temperature controller, Placement

of sensors.

Week 7

Mid. Term examination, Industrial process heat (Solar industrial air and water systems, Solar steam
generation systems). Chemistry applications (Reforming of fuels, Fuel cells, Materials processing,
Solar detoxification). Solar dryers (Active solar energy dryers, Passive solar energy dryers.

Greenhouses and greenhouse materials.

Week 8

Solar desalination systems. Desalination processes. Direct collection systems. Classification of solar
water desalination systems. Performance of solar stills. Solar cells, Structure of photovoltaic System,

Design of photovoltaic system. Hybrid photovoltaic /thermal systems and applications.

Week 9

Solar Thermal Power Systems (Parabolic trough collector systems, Power tower systems, Dish

systems, Solar ponds).

Week 10

Introduction to wind energy. Power available in the energy. Wind turbine power and torque.
Classification of Wind turbine (Horizontal axis Wind turbine, Vertical axis Wind turbinge).

Aerodynamics of Wind turbine (Airfoil, Aerodynamic theories). Characteristics of wind rotors (Rotor
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design, Rotor performance). Analysis of wind data

Wind energy conversion systems. Wind electric generators (Tower, Rotor, Gearbox, Power

Week 11 | regulation, Safety brakes, Generator). Wind farms, Offshore wind farms. Wind pumps. Wind water
heater. Performance of wind energy conversion system. Power curve of wind turbine. Capacity factor.
Introduction to water cycle. Water turbines. Hydropower plants (Run - of - River power plants,
Weelc12 Storage power plants, Pumped - storage power plants).
Introduction to bioenergy (biomass, biogas, biofuel). Biomass heating (Wood as a fuel, Fireplaces and
Weelc13 closed wood burning stoves, Wood pellet heating). Biomass heat and power plants.
Introduction to geothermal energy. Geothermal plants (Geothermal heat plants, Geothermal power
Week 14 | plants), Geothermal heat pumps.
Tidal energy. Tidal power plants. Wave energy. Wave power plants.
Week 15 | Final Examination
Delivery Plan (Weekly Lab. Syllabus)
faall e gl mlgiall
Material Covered
Week 1 Measurement devices and safety tools
Week 2 Solar angles
Week 3 Sun path and shading
Week 4 Solar simulators
Week 5 solar water heating systems
Week 6 solar air heating system
Week 7 Solar dryer
Week 8 Solar water desalination
Week 9 Solar concentrators
Week 10 | Performance of photovoltaic modules
Week 11 | Performance of photovoltaic systems
Week 12 | Performance of photovoltaic thermal system
Week 13 | Wind turbines
Week 14 | Hydro energy, Geothermal systems

Learning and Teaching Resources
u»..g‘)ﬂ\} (A’UM J.JLAA

Available in the
Text
Library?
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Solar energy engineering processes and systems, Second
edition. Soteris A. Kalogirou.

Wind energy: fundamentals, resource analysis and economics.
Sathyajith Mathew.

Introduction to geothermal power. Val Pierce.

Introduction to renewable energy. Vaughn Nelson.

Required Texts

Recommended Texts | Solar Energy Thermal Processes, fourth edition. Duffie, John A

Websites
Grading Scheme

Group Grade paal) Marks (%) | Definition

A - Excellent Jkal 90 - 100 Outstanding Performance

B - Very Good las s 80 -89 Above average with some errors
?Suoci:elsgoc);roup C - Good SRS 70-79 Sound work with notable errors

D - Satisfactory b gl 60 - 69 Fair but with major shortcomings

E - Sufficient Jsie 50-59 Work meets minimum criteria
Fail Group FX — Fail (Aalladll 28) ol | (45-49) More work required but credit awarded
(0-49) F — Fail ) (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.

MODULE DESCRIPTION FORM
W\Jﬂ\ 3alall L g CJ)AJ

Module Information
mba&\ saldl) L"_)LA}XM

Module Title Ethics of Profession Module Delivery

Module Type B Theory
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Module Code HUC-ACR-407 O Lecture
ECTS Credits 2 O Lab

O Tutorial
SWL (hr/sem) 50 O Practical

0 Seminar
Module Level 4 Semester of Delivery 2

Refigeraion and A HUC
Administering Department Conditioning Engineering College
Technologies
Module Leader Name e-mail E-mail
Module Leader’s Acad. Title Professor Module Leader’s Qualification Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval .
01/06/2023 Version Number 1.0
Date
Relation with other Modules
LAY gl all ol gall ae 48
Prerequisite module None Semester
Co-requisites module None Semester
Module Aims, Learning Outcomes and Indicative Contents
A0L5 Y1 il ginall g alail) il 5 gl Hal) solall Calaa
A Caag 1

Module Aims Ggall s Janll Ciia 5.2

Al Ll salall Calaal

Ligal) CEMAY (o s 3
Lgall ClBMA) 5 ail (a5 4

Lgall 3 AT Ll oLl LlaY Caago
Aigall CIEA) a8 depns 5 ol 5 Jilas o) Gl s 1
Lanighl el A jlas CAENAY Camy v

Module Learning
Outcomes

A, alall lesl) s e

YAyl Gam g 1

Adgall g Jall G a8l 2

Lgall CLEMA 2683

gl b A ) Ll Ll e iyl 4
Adgall CLEMAY o Zans 5 Gl 5 il s e o il 5

Aaigl) el lLMAS Al jlea T
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Indicative Contents
Lol ) el siaall

Al IRV Apan) AEMAY) 4l (SUAY] jalias (b ENA dalall 2o g8 ¢ Waliie s DAY & sgda
i

Ligall 5 Jandl o sgia (0 (31 Aigall Cay y2i Aigall o seia cJandl LS sl iian) 5 Janll: digall 5 Jand
Al Lo o685 ) g A el A8 a5

GLENAS pailad digall CLENAL o) AU Aulag¥) la go jall ¢ Agall CLEMA) ala; Agall LA
. Agall DA e J giall (5 sieall il ghd (Rigall A Cliia ¢ Jaall

sl (a1 Jalall Gpusn Jand) ol Baall B5LaY): digall AN 5 2l

i) ol 5 Lgel 530 5 Ly 5 5 5l 1 e gil 5 4dy ya3 (5 oV sludll; Tigall 8 JBNA) yad) &gl Lol
Al sl o) (8o jallae 5 dtada 5 4edgda

Adgal) CLEMA s i bl 5 il

Al Geall A jlae @A)

Learning and Teaching Strategies

sl 5 abeil) il i

Strategies

Assessment is based on hand-in assignments, written exam, Case study, Quizzes,
seminars, Practical testing and Online testing.

Student Workload (SWL)
ldall ol 5all Jaal)

Structured SWL (h/sem) ) Structured SWL (h/w) Y
Seaill YA Ul dzsiall ol all Jasl L _gaud QI pliidl) ol yall Jaal

Unstructured SWL (h/sem) ' Unstructured SWL (h/w) \
Jall & QIR i) e psd yall Jaal e st Gallall Al el yal) e

Total SWL (h/sem)

Juadl) P& Ul ISl 5] Jal

Module Evaluation
ol ) B3l

Time/Nu Relevant Learning
. Weight (Marks) Week Due PP

Quizzes Y 10% (10) 4,8,12 LO#1,2,10and 11
Formative Assignments 2 10% (10) 3,11 LO#3,4,6and7
assessment Projects / Lab.

Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 2 hr V0% (20) 7 LO#1-7
assessment Final Exam 3hr 10% (50) 15 All
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Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
bl o sl Zleidl)

Material Covered
Week 1 CLEMA dalall ac) gall claliiia s IRV 2 sgia; SDIAY)
Week 2 esinall 5 3 all YAV Aad) AEMAY) adll (LEYAY] jalas; GIAY
Weeks | G Gyt Jonll chboadl s SIS Jaall i oy gl ol 0 258 el gl Gl Ly ey Jorl
4 all g
Week 4 Lie Jsall (5 giusall il shad digall 5 Janl) CLENAS Galliadiles al FUOU Aplag¥) e 50 0 5 Ledy ot Lgall CLEDIA)
Week 5 anl 5 5 Jalaill Guan Jonll cuamill c(aeall ¢ ALa¥l; Aigall CLEMA 5 2l
Week 6 Jaadl &) 5 Jaladll G (Jaal) cmail) (Gaiall ¢ Y igal) CLENA) 5 asdl)
Week 7 Mid. Term examination, 4! sil s 4& y5 5 laY) Ll gl A& ANA) sl &l slod) dala)
o Lalail Ll Ll BNAT 8 Aigall: 5 55 1) Lgdy yai Lge ) 53l 5 Lol 5 ‘g\,ﬂ\,uw\}u,@w,w&h;;m&
b o)
Week 9 gl CLEMA a5 il 55 6l Dl gusadigall CLEMNA) a8 Zans 5 sl 5 Jila
Week 10 dandl & AN gLl 5 320 48 Aigall BBAY) Bl delua 8 Lile] o ang A ) 5aY)
Week 11 aaiaall (& )l dea): dpuigl) (gl A lae CLENA)
Week 12 Joa Sl ¢ Al GIAY)
Week 13 R DV BN 1| B <
Week 14 A0S e g A el 3 ,lail 45 Hlae Adgal) CHLEMAY dpaSlal) 3 plaill ¢ Jleal) Aulail dagal) &1 5) e An3Y 2 41
Week 15 | Final Examination

Learning and Teaching Resources
w‘)dﬂ\‘g (‘Ja_'m JJLAA

Available in the
Text .
Library?

Required Texts sl AiEil) daaladl AU agia )t ; Aigall @A) QUK

Recommended Texts

Websites

Grading Scheme
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Group Grade _paadl) Marks (%) | Definition

A - Excellent Dkl 90 - 100 Outstanding Performance

B - Very Good EENFEES 80 - 89 Above average with some errors
(SSUOC(_:elsgo()Sroup C - Good A 70-79 Sound work with notable errors

D - Satisfactory b g 60 - 69 Fair but with major shortcomings

E - Sufficient Jsie 50 - 59 Work meets minimum criteria
Fail Group FX — Fail (Alladll 28) ol | (45-49) More work required but credit awarded
(0-49) F — Fail Gl (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the

automatic rounding outlined above.

MODULE DESCRIPTION FORM

Module Information
:\_un\J.AS\ saldll &_1\49‘933.4

Module Title Control and Measurements Module Delivery
Module Type C O Theory
Module Code HUC-ACR-408 X Lecture
ECTS Credits 6 @ Lab

O Tutorial
SWL (hr/sem) 150 O Practical

O Seminar
Module Level 4 Semester of Delivery 2

Department of

Refrigeration and Air HUC
Administering Department Conditioning Engineering College
Technologies
Module Leader Name e-mail E-mail
Module Leader’s Acad. Title Professor Module Leader’s Qualification Ph.D.
Module Tutor Name (if available) e-mail E-mail
Peer Reviewer Name Name e-mail E-mail
Scientific Committee Approval 01/06/2023 Version Number 1.0
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Date

Relation with other Modules

6 DAY Agual 5l 3 sall ae 28|

Prerequisite module

HUC-ACR-304 Semester L3, 51

Co-requisites module

None Semester

Module Aims, Learning Outcomes and Indicative Contents

40L5 Y1 il ginall g alail) il 5 gl Hal) 3oLl Calaa

Module Aims

Jaud Al salall Calaal

Students become familiar with various types of sensors which have been used in
HVAC control systems.

Knowing the aims of the control systems and their importance in the HVAC.
Providing enough details to understand each element in the HVAC control system.
Providing a more in-depth understanding of troubleshooting HVAC control systems.
The student will be able to follow and read wiring diagrams.

Module Learning
Outcomes

) pall 3alall aladl) s j3a

1. Applying fundamentals of control systems.

2. Reading, drawing, and interpreting HVAC control system diagrams.

3. Select the HVAC control systems.

4. Controlling required indoor air quality and thermal comfort conditions.

5. Applying knowledge of how energy savings can be achieved by HVAC control
systems.

6. Identifying problems with the HVAC control systems.

Indicative Contents

Control engineering is applied in many different fields and at many different levels.
The components of all control systems are diverse in nature and may include
electrical, electronic, mechanical, thermal, and fluidic devices. The aims behind using
control systems in HVAC are:

. Maintain thermal comfort conditions.

. Maintain optimum indoor air quality.

. Reduce energy use.

. Safe plant operation.

. To reduce manpower costs.

. Identify maintenance problems.

. Efficient plant operation to match the load.

. Monitoring system performance.

O~NO O WN P

Learning and Teaching Strategies

aaeil) g alail Cilai) i

Strategies

Assessment is based on hand-in assignments, written exam, Case study, Quizzes,
seminars, Practical testing and Online testing.
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Student Workload (SWL)
Caldall hyal) Jeal)

Structured SWL (h/sem) 115 Structured SWL (h/w) 8
Jeaadll I Ul i) sl jal) Jasd) Lo pausf Ul aliiall d 5al) Jasl

Unstructured SWL (h/sem) 35 Unstructured SWL (h/w) 3
Jeal) DA Ul lsiiall ppe asd 50l Jasl) Lo sl Ul a5l Jasl

Total SWL (h/sem)
Juadl) JI& Ul ISl 5 Jaal

150

Module Evaluation
:\,}u\‘)ﬂ\ saldll (u:\s.a

Time/Nu Relevant Learning
e Weight (Marks) Week Due S

Quizzes 4 10% (10) 4,8,12 LO#1,2,10and 11
Formative Assignments 2 10% (10) 3,11 LO#3,4,6and7
assessment Projects / Lab. 10% (10) continuous | LO#5,8and 10

Report
Summative Midterm Exam 2 hr 20% (20) 7 LO#1-7
assessment Final Exam 3hr 50% (50) 15 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
Lg)L:.J\ (= s G\.@_Ld\

Material Covered

Fundamentals of control systems and measurements include principles, elements, purposes for HYAC

Week 1 systems, open and close loop control, energy sources, accuracy, the standard of measurements, and
description of measurement devices.
Controlled variables, sensors, time response, measurements, feedback, and Control actions include
N two position controllers, proportional controllers, proportional plus integral controllers, and

proportional plus integral plus derivative controllers. Control devices, valves, dampers, relays

thermostats, humidistats, and pressure transducers.
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Pneumatic control systems and their sensors. Errors in Measurements: Types of errors and Statistical

Week 3

Analysis.

Principles of electrical control systems include their elements, electrical symbols and wiring
Weeld drawings, control, and power circuit diagrams.
Week 5 Electrical control of air handling units, variable speed controller, and multispeed staters.

Fundamentals of electronic control systems include their elements, sensors, transducers, amplifiers,
Weelc6 and Wheatstone bridge.

Mid. Term examination, Digital Direct Control (DDC), components and operating cycle,
Weelc7 microprocessor, pneumatic to electronic control system,
Week 8 Input and output signals — digital and analog, system network controller.
Week 9 Complete control systems, single-zone systems, single-zone AHU; minimum outside air, single-zone

AHU; economy cycle outside air, multizone air handling systems
Week 10 | Single-zone humidity control, static pressure control of outside air, preheat with outside air thermostat
Week 11 | Enthalpy control, outside air; enthalpy economy cycle, economizer control
Week 12 Energy savings in HVAC systems, HVAC energy efficiency ratio (EER), energy-efficient heating and

cooling systems, seasonal energy efficiency ratio (SEER), and energy management system (EMS).
Week 13 | PLCs, types of PLCs, study hardware and software used in PLC.
IR Implementation of logic gates, implementation of On-Delay Timer,

Troubleshooting HVAC control systems.
Week 15 | Final Examination

Delivery Plan (Weekly Lab. Syllabus)
aidall = ) C\.@.&A\

Material Covered
Week 1 Workplace safety rules, knowing about the instruments, tools, and supplies.
Week 2 Measurements of controlled variables (temperature, humidity, pressure, etc.).
Week 3 Domestic and commercial refrigerator and freezer controls.
Week 4 Ice maker controls and water cooler controls, vendor machine controls.

Defrost control, defrost timers, wiring diagram of the evaporator defrosting, hot gas defrosting, and
Weelc> hot gas bypass.

Compressor protection devices, oil pressure controls, low- and high-pressure controls, and overload
Weelc6 controls.
Week 7 Mid Term Examination, Air conditioning power and control circuits and reversing valves.
Week 8 Residential central air conditioning control systems,
Week 9 Reversing the rotating direction in 3-phase AC. Motor (power and control circuit).

Reversing the rotating direction in 3-phase AC. Motor by using PLC.
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Week 10 Star-delta starter (power and control circuit).
Star-delta starter (power and control circuit) by using PLC.
Week 11 | Chilled controls.
Week 12 | Chilled controls by using PLC.
Week 13 | Control systems of air handling units (AHU).
Week 14 | Control systems of air handling units (AHU) by using PLC., Troubleshooting.
Learning and Teaching Resources
U'“.'?)ﬂ\} ?L:\S\ JJLLA.A
Available in the
Text
Library?
Haines, Roger W., and Douglas C. Control heating,
Required Texts ventilating, and air conditioning systems. Springer
Science & Business Media, 2006.
Montgomery, Ross, and Robert McDowall. Fundamentals
Recommended Texts .
of HVAC control systems. Elsevier, 2008
Websites
Grading Scheme
Group Grade paal) Marks (%) | Definition
A - Excellent Dkl 90 - 100 Outstanding Performance
s G B - Very Good EENFEES 80 - 89 Above average with some errors
(Suoc?elsgo) FoUR ™ Cc~ Good L 70-79 Sound work with notable errors
D - Satisfactory Lo s 60 - 69 Fair but with major shortcomings
E - Sufficient Jssia 50 - 59 Work meets minimum criteria
Fail Group FX — Fail (Aadlaall 28) ol y | (45-49) More work required but credit awarded
(0-49) F - Fail il (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.

MODULE DESCRIPTION FORM
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E\JM\JJM EJ\.AM LJ.:.A} CJJAJ

Module Information
:\_La.u\‘).ﬂ\ 3alall k_ﬂ.A}Lu.

Module Title English Language AV Module Delivery

Module Type S X Theory

Module Code HUC-ACR-409 O Lecture

ECTS Credits 2 O Lab
O Tutorial

SWL (hr/sem) 50 O Practical
O Seminar

Module Level 4 Semester of Delivery 2

Refigeraion and Al HUC
Administering Department Conditioning Engineering College
Technologies

Module Leader Name e-mail E-mail

Module Leader’s Acad. Title Professor Module Leader’s Qualification Ph.D.

Module Tutor Name (if available) e-mail E-mail

Peer Reviewer Name Name e-mail E-mail

Scientific Committee Approval

enti RS AL 01/06/2023 Version Number | 1.0
Date
Relation with other Modules
AN Al all ol gall ae A8
Prerequisite module HUC-ACR-309 Semester L3, S2
Co-requisites module None Semester
Module Aims, Learning Outcomes and Indicative Contents
L5 Y1 il ginall g alail) il g gl ) salall Calaa
Module Aims The goal is to study English language and gain knowledge of it as benefit engineers in

general, and to develop speaking skills and understand its basic rules taking the way to
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Jou) Al salddl Calaal

the acquisition of the ability to use technical key words in their work and the
capability of communicating with other engineers correctly

Module Learning
Outcomes

o Hall alall aladl) a3

Developing speaking skills and understanding its basic rules to take the way to the
acquisition of the ability to use technical keywords in their work and the capability of
communicating with other engineers correctly .

Indicative Contents

Through the prepared syllabus, the student acquires the ability to understand grammar
English language through weekly lectures and classes in a gradual and sequential

4Ll il sial) manner for a period of four years, starting from the first stage, such as interrogative,
negative, formation of sentences, parts of speech, and others.
Learning and Teaching Strategies
palail) g aladll Cilias] yil
The main strategy that will be adopted in delivering this module is to encourage
students’ participation in the exercises, while at the same time refining and expanding
Strategies their critical thinking skills. This will be achieved through classes, interactive tutorials

and by considering type of simple experiments involving some sampling activities that
are interesting to the students.

Student Workload (SWL)
ldall ol 5all Jaall

Structured SWL (h/sem) 31 Structured SWL (h/w) 5
Jadl) I8 U pliall ol 5l Jan Lo pad QLRI ARl ol ol Jeal

Unstructured SWL (h/sem) 19 Unstructured SWL (h/w) 1
Suaill JM& Callall liiiall e el all Jeal) L suudd lall Al e ol yall Jaal

Total SWL (h/sem) -

Gl J3& llall ISl 52l Jaal

Module Evaluation
Al ) Balall ayis

Time/Nu Weight (Marks) Week Due | Relevant Learning
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mber Outcome
Quizzes 2 10% (10) 4,8,12 LO#1,2,10and 11
Formative Assignments 2 10% (10) 3,11 LO#3,4,6and7
assessment Projects / Lab.
Report 1 10% (10) 13 LO#5,8and 10
Summative Midterm Exam 2 hr 20% (20) 7 LO#1-7
assessment Final Exam 3hr 50% (50) 15 All
Total assessment 100% (100 Marks)
Delivery Plan (Weekly Syllabus)
S ) = s GL@.;A\
Material Covered
Week 1 Grammar revision, vocabulary and comprehension
Week 2 Cause and effect clauses, State verbs, vocabulary and comprehension
Week 3 | Academic writing (2), writing technical report
Week 4 | Types of sentences in English (1), vocabulary and comprehension
Week 5 Types of sentences in English (2), vocabulary and comprehension
Week 6 Result clauses, vocabulary and comprehension
Week 7 Mid Term Examination, conjunctions, vocabulary and comprehension
Week 8 Punctuation, vocabulary and comprehension
Week 9 | Writing CV, passive voice, vocabulary and comprehension
Week 10 | Technical writing, technical sentences, vocabulary and comprehension
Week 11 | Writing essays, vocabulary and comprehension
Week 12 | Writing summary and abstract
Week 13 | Paraphrasing
Week 14 | General Revision
Week 15 | Final Examination
Learning and Teaching Resources
Al g aladl) jalias
- Available in the
Library?
Required Texts Headway plus for post intermediate
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Any Grammar and comprehension for technical learning and
academic writing texts.

Recommended Texts

Websites
Grading Scheme

Group Grade _paadl) Marks (%) | Definition

A - Excellent Dkl 90 - 100 Outstanding Performance

B - Very Good EENFEES 80 - 89 Above average with some errors
(Ssuocc_:elsgo()Broup C - Good A 70-79 Sound work with notable errors

D - Satisfactory b gl 60 - 69 Fair but with major shortcomings

E - Sufficient Jsia 50-59 Work meets minimum criteria
Fail Group FX — Fail (Aallaall 28) ol y | (45-49) More work required but credit awarded
(0-49) F - Fail Q) (0-44) Considerable amount of work required

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for example a
mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The University has a policy NOT
to condone "near-pass fails" so the only adjustment to marks awarded by the original marker(s) will be the
automatic rounding outlined above.
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