et Codly Sl el 3135
ol gy 311 Sl
SV slaxe Yy 8395 Olap 3513
Slexs Yl g

2025



s dedal)

i Jadn Al dawhall @) jiall e dabiieg diwie dajs Diler cardeill malipd) s

Al Chlga Jiiay el lgte ulad) (pad) Loy Clajie JSi o5 ity el

sy Slebal e Lsin daniiy dinalye di Joall (o lalliie Aulil Cplage agbeny Las
LoD Cieall malin Jie ol o Al 38l

e a0l tey alinll el Cilecdl ase padle a8V malill Comy a3k
latis a8 malinll Cilaal 33y e e dalll lplSl e deall 2y ) @l
b Hidng el daeY) o Jgaand) 8 Gall) aal) Jia 4368 Caasll 138 danl
alel) ALY 8 daalall lalll Calal dae )il O aylis

Gy Clajte Euaad &Y zalipll lay bl iy Jalall 13 e
gl Chay el e Dlad (lead c(gin) pli (alitl) L alSY) zalil
oads Wb 2023/5/3 i 2906/3, @ claball By QS Ciagar aanall oanlSY)
Nelea! Lulad Liglyy jlse adian ) zeall

Sl ially GaanlSY) el Camy LS Lnaal o 35 o V) L Y sl 130 g




adlaaly ailloys ang ) Luiie Hlag) (el malipd) Chas sy 1 oanlSY1 malill Cacay
Bana aled ladilind iy o Aagiva) alaill ila i Ty liay lesia
lgias Ll e dadgiall aledll Clajiag el Gailiad oY Lusmiie Blad Jig 1o jkall oy
) Chag (e (3ide (sSes o Anliall aleil) (agd (e (gl B2y 3os 38 K1Y L Linyue
055 Ly Tinay gty e Loalis 050 aslSH1 alipd) i fpale sy50m szealind) )

zalpll ekt Chlne 2oy LS Gage IS0 Laadl LoD dhaisVly alaal) miag szalinll Al
~aalalanlg

AL (e Baraa drie) B8 DA abiat alSY) malinall (g5 e Chad Chlie 8 izalind) Cilal
+adaadally bl

i 3y Ao a8V il Lghacay A Dpudll Mgl [ Al )il B mgiall £dS
e ga (oale andy LIS dasls (Bylyg) albiie CulS elow (Lisly sle (i ¢ Juad) ddiaal) alal)
gyl Clasgl

el elgml aey Il LgaetSl A iy hlgally Cijleall (e dilsie desene talaill cila A
el Calaa) giag (s UKL ) jhe ST alaidll s iie 2aad o aasg ety anlSY)

alaiy ailat skl Guytil A gume 8 e Aeadieed) lal ) el alailly aulanll Cilail il
iy dgdall Ai) aaea Chal (gl el Cilal ) Jpeasll Leli) au hald 4 ikl
galipall alanll il et




o ST germd

7

e la o
O |

; YeYoyt /N ;JJ«:,;

&8 il

3 gal)

5 saladl ¢ glaal and

) £1a¥) 5 53 52 e

il #1958 sal) (laa &

" \—"




C..ALD.J\ 2\:@) .1

Al g Aglanll Al g ol 5IL 4 e plal) Al et ) JOA o Aalell anidll dpm gaad 3 Ja) (o ansdll sy
il Arala Aagade ) i)l

malipdl by .2

ol A, Aalal) ) gindl JA Baiall 5 31yl 3 Ao el 5 Angd) ALY (i () o sl Amtig i (oo

0 sin () Lgaalin 5 Lt eal 5 gt 5o aaan (o e lisall 5 Apalall A8 jally (g panadie ouaia @Dl dlaely Caaas
eLA.uu\J\ Gaaaat g ¥l o2 gﬁJ.Laﬂ\ QB%\&M}@EQ& J 58 alaas g cg;ﬂjiﬂ\jg_'\ﬂ\jwu\ yanll
sl s Syl g 55 el all A5V 5 VLAl 3 (3 ymll bl Sl all s ¢ Faalal) A8, laa] (s JelSill
Lo 5 Al 5ol ) sl (5 ime Caantl Ay Haill Al eliae ) a3 5 Ayl 5 Aipdatll il jlaall 5 Lilel) dsalal)

e dandly JSEY 5 @)l se acn s aandig e 8 alall Candly Glall Cpaall jeasll (8 jla 58 Lo ae dansia

s Qe gl dajlia e cpe yidall 5 Gaedaall 5 cpfialal) ae b ) Apalall 5 4l L) b i

sl il .3

o gaal) Ftigl] ool Cila

Alle drige CLEDA) 5 O jlee 3 Aunia 5l 58 = )35 ]

ol Y s JSLiall Jad cadlsl (e a5 3aLAN (8 g agaaalad JDIA e (g pall ALl 4ol dpad i) ol 2
) bl 535 sl

piaall Clala a3 Ly LA i 38 jaall il 7 55 2.3
8 aiall gl Slail g an Ll HISEL 028 1 adiaall jlad 3l A daaluall, 4

peilla Lol 5 (s sall 5 (1 il Ale )5
Lo el s Lol e aen (8 dpcliall g dpalell A4S adly (aghy panadio (owaid @Bl dlacly 4 slasSll duigl) and Caagy
o2 (A Lhill claliial ppen dplari g dli o 1508 adeagy (o o) iS5 )5 aladl juandl (5 gl () Leaaling

Ay i) a2y 15 Vel 8 (31 yml ebad) Slalaiiall 5 ¢ Al 4yl Cilanl (g oS V1 (i 5 ¥lonal
(5 sine Cupaail Ayl Al elime ) dga 55 4y idall 5 Aipdail) il jlaall 5 Llall dpalall & gall g il all o g3
g1l se acay gy dle b calall Connlly Alall Conall juanll (8 la 98 Lo ae dansia Lglaa 5 Al al) ) 5l
Oiladals pgills ) Aalia e (e Jidall g (e daall 5 Cpfialil) ae b 3l Zpalall s il Gl 5 8 e Jaall 5 S8
43

GAY) yal sl L5

LR )X [Ailase Gl fAalall dgall ciblgall yekal dullall Zuu )33 &l yga




malidl Ll .6

* el Lgiall Aol Al Baag <l iall 220 el e
155 64 gl i

155 64 R i

155 64 el Sl

I el sl

BN

o okis) ) bl el €13 e cllaadlall et ) See ¥

Tl iy 7
Badlizall Cole Ll Gl gl 8wl | ) el ey 6 siall/A0ul)
laaal
(g )lelu 6 (1) Sl CRE111 (laaid
(2) Sl CRE121
e 2 (oh) 4l 2 45k ) CHR 110 (St
(sl 2 () el 2 () EPWEN PRV T CRE110 (had
e 2 (o) 4l 2 | (2) esulall das p CRE120
e 4 (1)gmnia ans ) CHE111 AR
e 4 (2) o2t am ) CRE122
e 2 (k) dels 2 SHEGAIS CHE112 (St
e 2 (k) delu 2 4 pae elasS CHE120
gohidelug Laxia gsalse CHE113 (bt
(1) Asbeas
gobidels3 Aia ¢ g2ba CHE121
(2) 4sbas
e delu 2 sohidelal gl Clilee CRE112 (St
gobidels g4 3 5o daslia 5 o 5Sm CHE122 ]
(o) dels3 (3) wlaaby, CRE210 (Sl
gobidels3 (4) laaby, CRE220
e 2 (so) 4l 2 | (3) wsulalldas p CRE211 (sl
e 2 (o) 4l 2 | (3) wsulall das p CRE221
slee 2 () el 2 Apania I 5 CHE210 (sl
e 2 (goa) dels 2 400 jeS A CHE223 (St
e 2 (o) el | (1) Abas el CHE211 e
(k) 4ol 2




slee 2 (2) 38l ey 3 CHE221
slee 2 (oh) 4l 3 (1) &) sall eliilSaa CHE212 (Slad
e 2 (goh) delu 3 (2) &) sall cliilSa CHE222
e 2 (o) dele2 | Sl sk palss CHE213 (shadll
(gb3) delu 2 Ao lia Al CHE224 B
(ki )elu Apia U CHE310 shadll
(k) dele 6 4aae Clas CHE320
slee 2 (oh) 4l 3 (1) 5ol Juw) CHE311 (shadll
gles 2 () 4=l 3 (2) 3,0~ Ju) CHE321
(ki) dels3 (1) A& ) CHE312 (St
(k) dels 3 (2) A Juwl CHE322
(o) delu3 Jel Gl ja CHE313 (St
(g el 3 ke lic prana CHE323
() aelu g Anigl) eliaily ga i CHE314 (St
(1) Asbast
(o) dele g | Auvigl) clailase CHE324
(2) 45kl
(ki) delu2 (i o) CHE315 st
gl 2 (k) 4l 2 JSB duia CHE316 [
(k) dele3 | dshaSseS A CHE325 Sl
(ki) delu2 b S CHE326 Sl
(ki) delu2 e s CHE411 Sl
(eoB) el 3 | (1) Sl bk CHE412 St
(gohi) dels 3 (2) “llee 3 ylas CHE423
glee 2 (k) delu 2 Apelia Gias CHE413 shai
(g oh) delu 2 saclus dal e CHE422 (sl
(goh) delu 2 e CHE421 (st
(o) del2 | Dbas dlelia CHE414 st
(o) delu 2 323k il CHE416 (Lot
(ki) delu2 >SSl CHE424 Sl
(b)) delu 2 | BasbasSy i cleliva CHE425 st
(e )il | (poR) Al | (1) ot Slans CHE415 (ot
(che)deled | (goh)delel | (2) poal i CHE426




el daBgiall alanll il s

el

EEP PPN

<l ylgall

Lol Dlsyae caiyay o
4 gleassd!

il

4 shesSll Apigh asaliaill Cllall agdy of -1
Ludigl Hsalll )2
& aranaill 5 Jalaill e Callal) 5 38 -3
A shesSl) Al
5 oalall pUadll & Jaadl (e Ul (S g
A e Auniglly dallal) 53 ALl
4 sl Austighl o ggial llall 43 a5

alailly el Clailind L7

il akati 53130 3 lgmn oSy anaall 5 1Al o seda alaty Gl allall g Uil 131 2 Jlia ) Calldall 3508 Coens 5, SaE) danl sl |
(“.. . n

8

By \sjw\)ssuszwidﬁ@;)sswi*ww‘%J\{gs&\gg_ﬁﬁqw OIS 131 i Yalall Sl 5 e Fant) sl -2
(Aallad) Sl 5 jlgn 4 Gl (i 1368 )8 (3 Laa )5l )L Of ety IV OIS 5 s Sl oty JV IS1) ) S35 (50

pxll @l .8

ablaiay) -1
(‘:;QQ.AAS\ t_\:l).i\j\ _3




Llaall Cililaiey) —4

Ly i) sl 11

g ) digl) plias

FIRE I TL S Aalall Gl jleall/bllaiall | aagay Lpalad) 4 1) aa o)
(S )
palaa Sl RS ale
v S JEl Hy e daia | cilbal) dpea e fpuald 3))
v OSU dxia AgbhaS dudia | Alld) Julatd BBIS0 )
v RES Jlis)  fosbeS duaia | Olsle Cpea ban )
v OSE dvia Ho glaasS dunia 2 pdua SU )
v 5 5asS 5 S FoshasS duria ST sl
v Clas g o sbaasS duvia Bl adalu ,a, )
v Gl g L}l:m:\S Aia BTy f-j&_e_\
felin
v 5 shaS 5 eS FasbiaS duia 3,3 & Ga 38
v a0 Asia ) 5o dsria @@L ) O
Sy 3l 50
v b Cllase BSilSie il Al cula sl 35,
sy LA
v T JxY) e glise sl 2
v il AaSilSae dunia) glba Jgm ) 2o 34w 00
v (58 Aria ASHISHe daia Jild agaaa iy e
4 Sl lia By sl Aia Cyuda (i 3,0
v oDl 5 300 (g shaasS dunia duai vj e
i lia
v 5 sharS 5 S Fdia aaa Jira o
Ao sbaasS 5 S
v Clelia Ao shaasS dia RETA.ep
v Cilelia A glaasS dia a9l B gy a0
v e Gtih o siasS G e e aa
Al




aall Gyl s eliacl 4

Jals I Gl A Gyfiniaall o jlad oo 5 el Cagiaaill il Ciaalad) 8 A jall s Ji g rlgiall y shai b 48 Lial)
Lalell ALEY 5 4,0

Jsll Jbes .9

533

bl e Glagled)) olas aal .10

aalall 5 IS 3y S gl -1
daalall Jda 22
il Lalal) oliadd) 5 € ol g

GLOBAL SKILLS
Student able to speak and understand other languages
:\:I.Albd\ Q\)L@.AS\
AN CEEN 5085 g6 5 AN Cilall) agd 5 uaail) e 3 50l8 Callall,
NEGOTIATING & PERSUADING
Student able to influence and convince others, to discuss and reach agreement
glalll 5 G staill
G ) Joa sill 5 A58 o Al o) 5 il e 5 a8 allall |
Leadership

Student able to motivate and direct others.
salaall




INDEPENDENCE
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Modes of heat Laws of heat transfer, 4 2
transfer thermal conductivity, heat
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transfer coefficient, radiation
heat transfer coefficient.

One dimension Steady state heat conduction 3

steady state without heat generation in

conduction plane and composite wall,
hollow cylinder.

Heat generation Boundary conditions. Steady 4

with the system state heat conduction with
heat generation in plane
wall, cylinder and sphere.

Fins, types of fins Extended Surface: Types of 5
fins, governing equation,

Fins, efficiency and Fin performance, fin 6

performance efficiency,overall fin
effectiveness.

contact resistance Thermal contact resistance, 7
critical thickness of
insulation on cylindrical
bodies.

Two and higher Steady state Two and Multi- 8

dimensions steady dimensional heat

state conduction conduction.

Unsteady state Unsteady state heat 9

conduction conduction: lumped system

-Distributed Unsteady state heat 1

Systems conduction: Distributed 1
Systems

Convection heat Principle of heat convection: 1

transfer mechanism, natural and 2
forced convection,

External flow Convection boundary layers: 1

:Laminar vs laminar and turbulent, 3

turbulent flow momentum and energy
equations.

Internal flow Laminar flow over bodies, 1
turbulent flow inside circular 4
and non-circular ducts,

Reynolds Colburn Reynolds Colburn analogy for 1

analogy flow over flat plate and flow 5
inside tube, coefficient of
friction and friction factor.
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J. P. Holman, Heat Transfer, 10th ed., McGraw Hill
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forced convection.

Natural convection Natural convection over 2
vertical and horizontal plans

Natural convection Natural convection in 3
in enclosure. enclosure.

Empirical and Use of empirical and 4
experimental | experimental correlations for
correlations natural convection.

Condensation and Principle of condensation 5
boiling. and boiling.

Radiation | Thermal radiation: Concept, 6
Black body radiation.

Emissive power in Spectral and total emissive 7
radiation power, Stefan Boltzmann
law,

Radiation Radiation laws, irradiation 8
proprieties and radiosity, Surface
absorption, reflection and
transmission, emissivity,

View factor Radiation view factor, 9
radiation heat exchange
between two diffuse gray
surfaces, radiation shield.

Gas radiation Gas radiation 1

1

Heat Exchanger Classification of heat 1

exchangers, temperature 2
distribution in parallel,
counter flow arrangement

OHTC overall heat transfer 1

coefficient, fouling factor, 3

LMTD Log-mean temperature 1

difference method. 4

NTU-¢ NTU —effectiveness method 1

of analysis for rating and 5

sizing of heat exchangers.
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Volume 2
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2-Mass Transfer

From Fundamentals to Modern Industrial Applications
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3- Mass transfer principles and applications
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