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k) evaporators , economy , % e calal)
Duhring 's rule .
ay ke ol s e+ ki | Mass and energy balance for
AU g dalac g single evaporator . v e &l
ol
dy ks al s e+ ki | Multi effect evaporators |,
LS g dlae methods of feeding in multi
o tal) effect evaporators , capacity
and economy , energy balance , % e il
vapor recompression .
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Element of heat transfer by Mjackob & A A sllaall ) jiall S

A. hawk 3rd edition 1951. John willy. London

Unit operation of Chemical Eng. By X
W.L. McGrwa . Hill

Chemical Eng . I. By j.M.Coulson & j.f Y
. Rishardson. 2nd edition 1970 . Perhaman

Chemical Eng.2. by j.m .Coulson & 4
.Rishardson 2nd edition 1968 egamon press
Mass transfer operation by R. E . o

Trreybal . 2nd edition 1968 McGraw. Hill
. book company . New York

. New York

Press . oxford
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pslil) 43 yha alil) dii £ gagall gl Glaall/ Baa gl and | Agglhal) alail) cla A | cleld) £ sad)
iy ks ol s e+ ki | Distillation , vapor — liquid
e, : Equilibrium , Relative v o3
) volatility , methods of
obtaining equilibrium curve .
4ok il jlas) e +sk3 | Methods of distillation ,
4GS 5 dlac Differential , Flash and v .
el Rectification 2
ks il jlasl e +s ki | Fractionating columms
) calculation the number of
Ja el theoretical plates , operating Y At
lines .
ks @l L) e +s ki | Lewis soreal and Mc Cape
AUS 5 e thiele for calculating the v ¥
oatall number of theoretical plats . ¢
ks @l L) e +s ki | Reflex ratio: the importance
) of R.R. minimum R.R.
sl Batch Distillation : % PN
operation constant product
composition .
4ok sl e +s ki | Operation at constant R.R.
AU dglee isotropic extractive and
ol steam distillation.
Mass transfer by diffusion , A b
methods of mass transfer ,
Fick's low , types of diffusion ,
diffusion theories .
ks @l L) e+ 3 | Absorption of gasses :
) equilibrium .
PYgital Relation ,to film theory ,
choice of solvent for
absorption equation of Y cld
operating line . calculating
of the high of column .
absorption in the plat towers
, humber of theoretical stage
4 ks il ladl e+ ki Equipment for mass transfer
AU dglae , tray towers , types of trays ,
PYgital factors effecting the % ool
efficiency of tray , packet
columns .
ay ks ol s e +s ki | Liquid - liquid extraction ,
S g dalee solvent selection, equilibrium
) systems, solubility curve , \% ch:M
effect of temperature on
solubility.
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Ak @l s ke + ki | Stage — Wise contact ( single
LS dulae stage , multi stage ) . v Salall
ool
a ks ol s slee +s ki | Continuous extraction towers,,
S g dalee types of extraction equipment. \ e (o
ksl
A las e sl e+ ki | Leaching : factors influencing
LS, I\.A.at:j the ratg of Iea{ching , y e
atail) theoretical principles of i
leaching , leaching equipment .
4 ylas o Ll e +ski | Heat and mass balance for
Sy dlae continuous dryers drying vy e )
kel equipment . .
Al ¢ Hlaal e +s ki Heat and mass balance for
S g dalec continuous dryers drying \ s Cg\,!\
okl equipment .
4 ke ol sl e+ ki | Crystallization : theories for
S g Alac crystallization rate of
Bt crystallization , crystallization
equipment Drying :
equilibrium, rat of drying, rat % s mald]
of drying curve , time of drying
, mechanism of batch
operation , continuous
operation .
)JLAAM
1. Unit operation of chemical Eng. By Lslhadl ) jadl

Maccabe , 4th edition 1993 .

2.

3.

Perry’s Chemical Engineers’ Hand
book, James O. Maloney, 8th ed., 2008 .
Element of heat transfer by M.jackob &
A. hawk 3rd edition 1995. John willy. London

. New York
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A ks &l jlaal e+ b | Purposes of Measurements
QS5 dlae , Used terms
BTl Errors, Accuracy and ‘ L
, Y
Measurement principles
ki @l sl s+ 50 | Signal transmitting,
4S5 dlae Pointing and Recording £ @
Bl instruments, the Units
Ay plas <l sl e+ ki | Principals of Electricity,
4S5 dglae Electrical energy and
PPt Electrical power, ¢ el
Ohm s Law, Resistors,
Capacitors
4ok @l jlas) ke +s 53 | Principals of Electricity,
S 5 dlee Electrical energy and
el Electrical power, ¢ &
Ohm s Law, Resistors,
Capacitors
4 ke & sl e+ B Magnetism, Electrical A
AUS 5 dolae Magnetism, Direct current, ,
ekl Alternating current : o
g )
Inductors
A ki ) Hladl e +sBY | Electric circuits, Kirchhoff ‘s
4S5 dlac Law
el Electrical measuring, ¢ oL
Instruments , The (V, A,
AVO) meters
ks <l sl lee +5 51 | Whetstone Bridge, Power
LS 5 dglae Measurement ¢ L
ladl)
Ay ket <l sl e+ ki | Transformers, Structure,
LS5 dlee Connection, Function ¢ oo
el
4 ey @l sl e +5 ki | Electrical Machines,
S 5 dlae Generators, Motors i
ol Principals of Operating and : &
Measurement
4,k il sl slee +s k| Pressure measurement,
4S5 dlae Mechanical methods, ¢ )
BYpul Electrical methods
A ks ol Ll e+ ki | Temperature
AUS 5 dglae Measurement, touching
Brpial methods ¢ s (s
Temperature
¢Measurement, Radiation
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methods
ok @l sl slee + ki | Measurement of Volumes,
Sy :‘*L‘f_f Mass and Flow Rates,
2l Impact and Electric ¢ e gu)
methods
4ok @l s e +5 53 | Measuring instruments of
QS 5 dlac liquids, Solids and gas ¢ e &)
el levels(height)
Ak @l sl slee + ki | Measurements of
AU 5 dolee distances, angles and ¢ i &l
sl dimensions
Measurement of Humidity,
thermometers method ¢ s el
( thermometric)
J.JL:.AAS\
1. Industrial Instrumentation by E.Eck man 4 sl ) aall S

New York, John wiley and sons .Inc London
Cham an and Hall Limited 5th printing . July

1975.

2.

Process Instrumentation and controls
Hand Book by Considine Douglas M.
McGraw. Hill Book company copyright first

edition 1957.

3.

4.

3L el J) 15 Bades ¢ 380 ole AR RS C g

Chemical Engineering hand book by
Perry fifth edition McGraw. Hill 1957.
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g glhaal)
4 ks @l e+ b Principles of control in unit
LS “-»‘L“‘:‘J operation. Control systems ’ Jay
ﬁ‘)uﬂ\ 9
open and closed
Akl sl sles +s,B3 | Practical examples for
LUS 5 dlec pressure regulation, 2
L) ‘ o
D) Temperature level and flow
rate regulation
ks @l jlaal les +s B3 | Batch process control(on-
Ly “J‘:j off) and continues control
S modes . Sl
Controllers: &
P,1,D,P1,PD,PID
A ey ¢ sl shee s ki Process Temperature
Al 5 dlae Control ¢ omalall
s
ik @l sl e +soki | Dead time, Time constant
2\4\:\5} @A‘:} ¢ u.u.)l.uj‘
s
g ks ol sl e gkl Hydraulic Regulators,
LS A.AA{:J Electric Regulator, ¢ o
e Pneumatic Regulators
g ylas ol Ll e g ks Regulation circuit
4S5 dlae diagrams and symbols ¢ il
o)
3,k @l lal shee gkl Process control for Flow
LS5 dlee rate, level, heat . sl
PPl exchanger, distillation and bl
Reactors
4k &l jlsa) ke +5 k3| Principles of control in unit
ALK g Alac .
A8 5 A Lssj operation. Control systems ¢ e galall
D) £
open and closed
4k il sl slee +s k3 | Practical examples for
s, “-JL““:J pressure regulation, . el
PRl Temperature level and flow i
rate regulation
4k <l jlaal e +s b3 | Batch process control(on- .
Y “-w‘l‘“iﬁ off) and continues control e 2l
o modes ' s
e
Controllers:
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1- Industrial Instrumentation by E.Eck man 4 slhaall ) aall s

New York, John wiley and sons .Inc London
Cham an and Hall Limited 5" printing . July
1975.

2-Process Instrumentation and controls Hand
Book by Considine Douglas M. McGraw. Hill
Book company copyright first edition 1957.
3-Chemical Engineering hand book by Perry
fifth edition McGraw. Hill 1957,

o ¢ ARSI il (3 dkemzadl LA Spealy Cllal — ¢
Al Al M s dmdas o &JMJ\ ol eS¢ g

A 4TA

Oleliall (3 dlemzadl oLl 3galy damg 5Sl luliall-o

SEY) ¢ Sedlg dsllall pe s (2SN ¢ ;,c.:.ﬁf: ¢ Z\UL:«:Q‘

Sersa | 3lsed)

(o)) L)) gal all

AL 3 sl gl Gy

S laall 5 sl

& yum palls bl A e 8 h giall i) ZlS

i 5 SV gl

dadall73




JJS.AJ\&J.;A}

3 sl el @ll3 b Ly caliaal) dmmnigll o) sall Sl 5 il il (aibadll 2l s e jad) 138 S
$o1m la s sl s sl el die LS ey (e 5 31 all 40211 il ol agiy U 355 ) iy Sl

aaliag
8y g sl Sl S sgaall Apaplaill A el
Liasll el il S aladl acdl
A 5o pal 52 DAl Sy / anl
3y pall A Sy Sl lelal) & g ) Al ) gasd) JISE)
Y Y1.Y.Yo i) /ol
chg.m\ Slele ¢ —delu T (‘;S)Q.:LA-&\JJ\ Sle Ll dae
Do e pn | (elall ) el g aul
Y Yo 5% Coa )1 13 Slael o 5

pail) g alail) g adatl] (5l pha g Ral) il Aa

s b aal) calaay
A ilSial) g il 58 Lguaibiad g 31 gall (g glal) S A (g ABad) 72 5 Y
Aalida Jrand Cig a3 gal) & glu Jalad b Liluall (ol s30) asalia aladiia | ¥
Lal i o L Basae dpitia clidatl 3 gall Ladla anddi | ¥

s 7aliudly ) il jlgall g ity -

Adgalll g BBl g (Jladi¥) g cgay) Jia Lilual) (ol sad) JLEAY dulul) asalial) gadas )

Jhaal) it g gl g 3 gall ol g Ao 4y ) jad) Aadlaall g ocild gdidll g dy ) olal) qugand) 8L Julas ¥
Ciliglai B 1Y) Gaead! Apllaall gf g i) quS Sl B ) A e 3l gall el 5 e claet ) 38
dlma

-

alail) g axlasl) 3i)

Al slly el (& el Gaadaill g a5 5 el Cl LSRN 5 A 5 IS5 4y ) umad) il pucaladll

el (3l ks

Ay

(Uaddd) gl g Ciuda gil) Ay ddlaial) (o AY) i jlgal) ) A ghiad) Lulaalil) g daladl <) jlgall

ol sall o) lUal) o gl paiin andi- )

Gl gualaall ¢ L) Al ae b puilaall 480 Y
aginiia 5 Allall (omay die Ll i ¥
8_palaall (a3 jpaadll g jlhal -€

daiali74




ol Ay

pil) 48, aill diy b £ gudagall gl (Glesall/ Ban gl il aldll cla A | clelad) £ saa)
4 lhaal)
ks <l sl e+ ki O e g Caagdl g daial)
) LSSl ol 53
4k @l sl e+l | A sl e 5 Jadll S 5
g ) S el 5 ddapnd) dpanig) adalsall ¢ oA
BB
3y ki o il e T JE S e e Apalyy il
)
ag ks ol sl e g ki Ol ¢ Lleaiy) g claleay)
S g dalae ed\aﬁl}(\cd\.@;\ﬁ\lalaiacdﬁ ¢ ‘)”
g ) 4l yal) ClaleaYU o) semy 48D &
:\.:u'a\.a) d.:l.um 3
iyl @l s e F b | s gl lalga) 5 il Silaleal
1S 5 dlee Aalll g ansl ly Jay Hll vie ¢ Ll
PP
ks <l sl lee ook | Apal ) dilae 5ol A1 Clalgal
:\41:\5}:\:\&5} %J‘JU@A};\‘;\SY‘ dﬁ ¢ u.néu\
k) o) gily)
A ks ol s e gk pym )l ae elind¥) Slalea)
S dlee S8 5 eliatV) o jal daglaisl) ¢ bl
aptaill Uil
ag ks ol sl e g ki dad Hll e gY) A DlalgaY)
o\l
A ey @l sl las +g ki bl 5 alilga¥) Gl
S g Alae Gilalgal) ddalisall a3l ¢ el
o)) Azl ) Jilise ¢ 4y ) pall
A s ¢ Ll whee ok ¢ gl o) sl ¢ palad) e dasia
LSy dlee s 5 mall 5 Al L) ¢ )
s 4l sl
4k <l sl e sk 4 (elala ccalall g aall
AU dlac Lelaladind Lpual ga clguadlainl ¢ e galall
Brg il
o) A s e lall
do ks il s e bk | Lpadldinl cAaaall e el
Brpic]
Ak il sl e sk JStll g1 il (S e daria £ e ml)
)
BB
dy ks il s shee Foki | JSED (e A ) A dagial) (3 k) ¢ | s ld
LSy dlee
el

daiall7s




JJLAA.AS\

| L slhaall ) jiall s
(o)) L)) gal all
1-Strength of material,R.C.stephens, 1974 Sy PO PRS- |
2-engineering machanics,by singer,3™ ed 1972
3-chemical plant technology — M-A,Ellison
&taylor,1970
¢ sum pally Alaiall A e 5 58 giall i 24 Ay S

daiali76




JJS.AM&J.;A}

C’.&M\JSALQM\QW\@mgu)ﬂyd‘)})&\z\ﬂsu\Q\M\JE‘)@A\Y\UA&}AMLAQ &_JUJ\QAL:\

Agustigl) Leillun (pa Gans s oo liall Sl g cilanall e @l e ) Lgiliale 5 canliV) dae ) guzall 5 cilebanall

B P Be.xi | e[ JEVERA] Apalaill Ao all

Sl e lial) i S aladl acdl

s el oLy oA e/

55l b iy Sl Slelll 3 5 s alidl ) pmall JIG
Y. Y1-Y.Yo Al /Jemdll

Le gl Gilels € — aclu (&S)Z\T}u\‘)ﬂ\ Gle Ll dac

WS o5 e pp | (A A e pud
Y. Yo/o/¥) Com sl 138 slac ] 0 )5

panil) g alail) g adatl] (5l pla g Ral) il Aa

s agh pal) Calaa¥)-|
. dslall clarall JLEAL daldl) Awaigh) cililual) 48 jaa -9
. Slal) Laiall sl g (a3 b -

s 7aliudly ) il jlgall g ity -
| gty gon Apnigl] il oy -
. Awaigd) Jail Ad) 3e 3 ¥
. Jaadl il 3 jgal) g cilaal) sl Y

alail) g arlasl) 3i)

el (3l ks

Y 5 (o sl il cdilgl) CISATOY) bl AN ¢ Ayl LAY Aygdll) LAY
A s ST

(Uaddd) gl g Ciuda gil) Ay ddlaial) (o AY) i jlgal) ) A ghiad) Lulaalil) g daladl <) jlgall

) sl o I gl yaiana i)

il pelaall oL Al e 8 juilaall A5 Y
pgixlia g dalhall (any die Sl gld) i ¥
a)AM\uAmbM\ @JM\ i

dadal)77




ol Ay

aslil) 48y Jha alail) 48y b | g guagall g (Glsall/ Bas gl anl aladll o A | el £ )
4 slhaaly
ik il L) e teobi | AaliYl clled) e dexd)
QS5 dlac 0o 5 e )55 A sl e liall ’ g
k) 3 5eaY s Cilandl 5 KAl 7
Jall 138 b Lardiueal)
4k o laal slee + ki ladll 8 iVl dual
R ) ¢ Letle glaie ¢ LiSul | 4 glaasl] ’ 1
ki) Ll (e Ayl il 5 Lgslaale <
i ilSad
A ks ol sl éac +Lﬁ)-l=4 dc junadll g._x...\,\\_'N\) R )| &\}3\
Al g dlac (CIA_)S\ ¢ calall ¢ a3l das e ¢ Sall)
)
1k ol laal lee gk ¢ Lesl il ¢ Lgimaal ¢ Clalaall
LS g dalae Aldbaall e i) day ) ¢ A4S ¢ B
el \eilann (5 s, daa ) g 1530
ol ol jladl etk | ¢ Lelalasinle Leaal <Y )
2\4\35}:\3\&9‘5 @M\cl.@.c\y\ ¢ u.u\éj\
) Leilbia (3 b ASSl)
4yl il LAl JEPSEPR S g ) A_panall
QS5 dlac ¢ sl
)l
3k @l laal e+l ¢ ASaalin g il Ao gandll
)
%JLEQ\JL}S';\ GJA;+L“5JL.1 _édiaﬂlm@u_ﬁw\
AL 5 dlec lee ) 53l — Al claiaall
Ly ki) o Aagall il ¢ LY Lantind L
(el Ll Sl s adl) X "
= sl Jadll — fuall 3 sac plii )| C‘:u\
S gal) — 5l selil) =
Claiad) b Juans
IRV RGN Y e gk — Llaa) Jee — Glhelial)
A< g dlae Llaladin) — cildag Lial) & il ‘ e ol
‘);\‘)\ﬁﬂ\ :\.A@.AS\ ?:\ﬂ\ k._|LuA‘5 "
Leilbua 3k
Ayl s e okl | LEYlaninl e padll cille Lzl
)l
Al s e Fohi | Lgha) - Llaladsiul — Jal )
R ) 25850 — g gl — Lgiliala ¢ s B
) EPEC | o
Leiibua 3k
L Ve e Slee +g ki — Al By @3 Jal )
QS5 dlac Al i) iy dal Ll .
- o .. - ) ¢ e @\Jﬂ
),3)1.1.\]\ d;\ﬂ\u,@@wd\ ;\ﬁ‘}f\
 dalall e Gl 3l —

daiall7g




Leiilim s Lgoand (3 )k
VPSR- U P RERE WA salall
Leiiba | LeY¥lotad ¢ e
).JLAAM
Chemical Plant Technology, Ellison & -\ 4 slhaall ) aall s

Taylor , 1970
Plant Design for Chemical Eng. , Peter, ~Y

1973
Perry’s Chemical Engineers’ Hand book, ol

.James O. Maloney, 8th ed., 2008

(bl el gl

AL 5 sl gl Gy

O sl § sl

& sum palls Al A e 58 giall i) 2alS

i 5 SV gl

daiall79




JJS.AM&J.;A}

23 Jonll Al byl Y sl 5 ke ) e i ) e Uil ilonl] oLl pgdl 5 & peally U 335 3
BeldS S5 L;:Lm.:ﬂ\ c:\.uaﬂ\ Yl

8y g sl Sl S sgaall Apaplaill A el

Liasll el el S aladl acdl

VA e clelia DA ey / and

55l & s S5 el 5 ) sumn AGd) ) pemal JIG
YOYT_Y.Yo Al /il

Le sud Aileliw 0 —dclu Vo (S)Aamsd yall e Lud) ae

adla B A Jsis aa | ool el Jgmse and
YY) Caa )1 138 dae g s

pail) g alail) g adatl] (5l pla g Ral) il Aa

s A aal) calaay) -
il 5 Cagatl) (abiate¥) ¢ jplaill (e liall Jie Al Sl cileliall ) saluall agd =)
Al A ) A lia cilatic ) Ll gad (3 5k g 2al Y o) gal) e o jail) Y
il g eclabaiall () yadd sall (Galaa¥) ranl) delia Jie dbesll cleluall aal 48 20 -

e Ll Atlasl) cillaall b Aigal) BaSladl 5 i) i W) agh -

sl by alid) ol lgeall g alRY) -

A el aSatl) Jald aaad s el apiadll Gl glad Jilas - )
(P&ID) s (PFD) 4selicall cillalaiall jpuiiyssl i -Y
Apcliall clileadl g codle laill 4y gllaal) A8Ual) g o) gall ClpaS jpass Y

L3 Jims )1 5 e Linal) dlanll 30liS apils -

alatl) g anlail) 33

Al sl (8 leall Gadaill g sl 5l 5 3 jpmsl) <l HLia¥) 5 435 IV 5 4y ) guiaal) Ol juialsdll

axlil) (35 jla

Gl syl (5‘):‘3‘ &\:\Bﬂ\ Al Glilata) cdaliasll cililata¥) ¢ 4yl ) HLaAY) 5 dgadl) <ol jliay)
PRy

(Uadal) ol g Ciuda gil) Aulilsy ddlaial) (5 AY) <l jlgal) ) A ghial) Aulaalil) g daladl <) jlgeal)

o 5all L) AUl gl s i)
A_w\)m\AA.“ kv :Ltua.“ & '&).CJ:\_:AS\ 45801y
e s L) ey i L1yt
a)AM\UAmoJMAJ\ @JM\ -¢

daialigo




ol Ay

psil) 48, alnil) 43, 40 g 9agall gl (Gluall/ Baa gl andl | Agglhaal) alail) iy A | cleladl £ saa)
4 ks <l sl AW A sbel A luall 5 L
ALS ¢ dle Salall ¢ Jelill 8 Jaaall 53 51 sl
Ly ) Ay Ll ¢ daa ol Ay k¢ ac Ll
dziall (@) hall Glas g ¢ 8 el ° JsY
&“_11.:\&&\:.]\ )Q‘h} 3 3.:\}\.;\*\55\
JUEEI ¢ @l gall Gl ¢ Ay sy il
( BJ\_);]\
i ks <l Lgal e ki (551 ) allal) 3 sall aldas
AUS 5 dlae A8 el Al cilial sall
o cleliall (add i) clical sall "
: o Sl
A skl -
Gladidl e dae gll 3 jlau)
:LJ_)LJQ\JL\S;\ &Ac—i-g;‘)b oluall CauSs (3 yka ¢ oluall CauSs
g ) nSall L) 45 jlay L) 485 -
P eSl 5l A3y ey elaall 4 ° )
Fgulaliall slsall L &
Y leated slaal) Cans (5 yla
deliall
g\i)l:.\.u"_l\)\_ﬁ;‘ &A‘:""L’E‘)L.\ c\:m” U_MBAJ Lf‘)\é‘d\ a\zmz\;ﬂ:u\
:L.IC\S) @A&j . :\T)GM\ o u.\mu‘
ol
ag ks ol s etk | ¢ panhll Sl deliall &l )
LSy dilee , oennS Y1 ¢ Cn g el o o)
el i) | e g il
A ks ol s ‘?JAQ +L..5JJ=.\ ( Biogas) ‘;i\é;y‘ ) prat
LSy Al A3} ok, ALl ¢ ) ggias . i
B (e i 52 '
4 ylas o Ll e ok | AV ) sall ¢ clial pudl delia
2_)1:\5‘9@.&9‘9 cé}ﬂ.u\ ct_h‘}ﬂ\ iclia ° UAC\]\
o) 4l G gl
Ay ki o il e B Gk AN sl el il Zla )
Mg 5 CLlal) Jygai 5ok Jul)
o Telia ) A piie (e anla 3l > gl
oSy g
a ks ol s g_;‘“:'i“.f‘)‘k-‘ m\y\s@m\j\:\.cl.\m
2'.'1:‘5‘9 2731“;‘9 d;\)—e} 4:\]‘93“ J\}A\MJ , 441&..4\)4‘5 o “al)
Jakal) e =
*ERVE LA N e gkl AL je delica g alaall b
LK 5 dulae icli “\3
o J):‘)ij dclia ‘H:m}..a]\ k.}\.\},\)\S) . )&g L;J\Aj\

( :LU&\ ‘J}a.an

daialigl




A ks <l laal lee i |zl At el < Gadla g @y <)
4S5 dlae oAt | aaliall (pe y ysl)
).\)La.\.“ &Awﬂ\ )&Mu‘\u}s}\ ° )ur_giﬂ\
oSl A8y Hlay ity HSl) mals
Aeluall Ca el
A ks el Ll hee Hoki | 3k leel sl 4 el saauY)
LS5 dlee Ll il BaanY) ayieal o e Culdll
BYptul . Aa sl gall
FIRR PN e ki | saeuYl dclias, ol il pada
4S5 dlae daina g yull e ol ol
Ly ) ¢ a g 5a¥) iy 5K ° e gl
. (pspisaY)
4 s e Hlsal e ok delia) el sl Al sall cileluall JYER]
) (G saad) bl ° e
e
J.JL:.AAS\
1. Lol g okl de S8 ssa2 s | sla Sl Slebial 4 sllaall ) jaall S
LF'M?C )"\'U.
2. e 093 kel alb¥ly floVly Gl shas”

Yoo sl drela pglall 487

1.

2.

ASTM standards . published in 1980 by
American society for testing Material
Chemical Process Industries , R.N
shreve, Joseph Brink , 5th edition . McGraw.

Hill 2006.

3.

4.

5. Encyclopedia of Industrial Chemistry,
Olimanns, 1st edition, 2007.
aclll 3 41 s oY1 dndal VAV e a8ba)l Slivlel) dza A
Sy

Text book of practical organic chemistry
by, Vogel. 3rd edition 2001, published by
Longman . London.

Encyclopedia of Chemical Technology,
Kirck Othmer, 1st edition, 2003

(o)) L)) gal all

20l 5 gidl) gl

Gy PN | PREIviN|

& yom palls Al A e 8 giall i) A<

it 5 SV gl

daialig2




JJS.AJ\&J.;A}

2 Jonll Al ¢l Y sl kel e aaind 0 e al) Sllend) AL ngdll 5 28 ymeally o)) 355 3
BeldS g S5 L;:Lm.\ﬂ\ @.\..4’33\ Yl

TP NP A | g JEVE DN daladl) A )
Sl e Lial) ol OSall/ aladl andll

¥/ A shesS clelua DAl ey /il
Y.YI_Y.Yo A

Le sud Aileliw 0 —dclu Vo (S)Aamsd yall e Lud) ae

Y.Yo/o/¥) Cara i 138 Jlae G )5

pail) g alail) g adatl] (5l pha g Ral) il Aa

s agh pal) Calaa¥)-|
(agail) ¢ abaia¥) ¢ el (il liall Jie Al Sl cile liuall Ll (salall agd )
; el il g
Aol A ld duelion Cilaiia ) Ll ga (3 5k g Aal Y1 o) sl e ol Y
il g eclalaiall el yad sl ¢ palaal¥l aanY) delin Jie Al Cileliall aaf 48 20 Y

s7ali_udly Aaldl) il jlgall g ity -
Japal) oSall s aaat s el aiaill ¢l ghad s )
Ascliall cililaall g o le Ll 4y slaal) 48U o o) sall il pad5 Y
_L@_Lh.u;.\.“ "d.\.unc\‘f.ﬁ\} 2:\:;1_14.4&\ :\:ﬂ.uj\ 3;&5&33 ¥

alail) g arlasl) 3i) yha

el (31 ks

Y 5 o sl il i) CIATAY) bl AN ¢ Ay yal LAY Asgall) i ALY
A s ST

(Uadal) gl g Ciuda gil) Ay ddlaial) 5 AY) < jlgal) ) A ghial) Aulaalil) g daladl <) jlgeall

sl o I gl yainna i)

il pelaall oL Al e 8 juilaall A5 Y
pgixlia g dalball (any die Sl gld) i ¥
Q)AM\WbM\ @Jw\ i

daialig3




ol Ay

pslil) 43 yha alil) dii £ gagall gl Glaall/ Baa gl ol | Agglhal) alail) il A | clelad) £ saa)
4,k el lal e ki | delall dgiaall gluall dclia 5 Js¥)
) L) gluall
"ERVARCH Y e F bk | Lpadatial Al & gl delia
) “ A gl s Leiaii ° @u)
BB
3k o Ll Shee Fsoli | clidaidl g () sbeall delia
LS dlee ) ° OUEY
s
3,k Ll JEPPSEEPRN Y il ) sibiall dclin
A5 e “ o &)
PP
3,k o jLal e ki | Slldcbia ) Lidll, Sulldclia
Ay e - LSl Gaad g e (g o gty
s
3,k Ll JEPPSEEPRN Y ¢ Al Jpasll | pedill delia
S dlee ] el o S o sl
PP
FIRR PN slas gk ¢ A Yo sl <5 ) ol delin
LS5 dolee O gl ¢ )l l piad ° b
s
dg ks @l )l e ok B ekl ¢4 bl Cllaal) elils
A 5 ke - 5 all Cillanl) 5 yaldl 5k« , o
kil COlelidl ¢ Ay ekl cililaall o
L3 5 4 Lo
dg ks @l )l hee Tk | e dshas s il delivall Cipulad
A0 dolee - Aelicall 5 juaall Ll i) o -l
2 ) A shasS 5 il
ag ks ol sl hee bl | e Al Al shaasS sl )
R ) eJ sl e g dpmpdall il ) o ALl
) b ¢ 2 shaaS 5 ) clatial -
Al
4yl ol Ll etk | el deluall il delua
AL 5 dlec ) s bl DA ¢ eliall ° e gl
D el SV gl i)
Ak @l )l e okt | el (Laudldl) calall
S5 dlee Gob cililad) el gl
S 5 ,( PELD,PEHD)siacsl ° A g
( PVC) ,oin (5o, 0lis
Ak @l sl etk Aeliall g el il )
AL 5 Aulee ) ) A1 3] A Lelee 880 s o JEEROE
s Aagall jualiall 5 53
3,k Ll olas Hg ki | ebiall ¢ ekl Lilad) Lkl
A lee - - G Al o oy
BB

daialigg




s @Aﬁ; o> 5) 535 ) iyl 4
ool e liall daii il &kl o e el
aiallas (3 b ael gl 3 el
)JLAAM
1. Lol g el e SLa 3525 BglaSd) Slelial) 4 slhadll ) aall S

]
2. Ly #0835 akedl bVl £LoYly Gl clas
Yoo, sla dasls/ pskall 2JS”
1. ASTM standards . published in 1980 by
American society for testing Material
2. Chemical Process Industries , R.N
shreve, Joseph Brink , 5th edition . McGraw.
Hill 2006.
3. Text book of practical organic chemistry
by , Vogel. 3rd edition 2001, published by
Longman . London.
4, Encyclopedia of Chemical Technology,
Kirck Othmer, 1st edition, 2003
5. Encyclopedia of Industrial Chemistry,
Olimanns, 1st edition, 2007.
aslbl a4 s LoV aadel) VAV E 23080 Slislsll asa A
Sy
S Lol g nedl A ST st Al S Slelially
Wt
RIS, e 083 5 i kel albWls $LoYly ol dles-A

Yoo sla desls/ 2 shall

(o)) L)1 gal all

L€l 5 il gl

Gy PN | PREviN|

& s 5alls Ailaiall Aol e 5 giall il A8lS

daialigs




A da

shdill dea g5 el il Lgle adliey Al il Hhaill g alaldl Jasall sl e callal) Ciy yas

LS alall Ladall e 5 5a3 Al 4y sl cilia sadl) g alad) Jadil) (a5 5 clieal 9o 4 2

4aa)) ddadil) ClEisall i) Cilas sl e ddlall o Ml ) Chagy sl all ) oS ()
Sz

b et/ o S ) gl Tpaslall L 3l

Jaail) 5 S8 fAadaaill g 4 luasS) Chile Lial) Culyias IS Al (aladl) andl)
A2 Tl L 5 A e/

3y pall A Sy il lelal) b g pan | Al ) gpaall JS3
Y+ Y1_Y.Vo Al /Jazsll

Le gl el 0 —dclu Vo Sile bl dae

(S

s g 5y Ll o DALl g5 anl

sl )l

YoYT/€/0 | Caagll e dlac) o )

paril) g aladl) g andall) (3l phag el Sl i

: Ad mall Al o
AN el 5 (il g 58 5 gl Al 43 e g LAl aiill L 5udl) a1 ag )

ol da

(/51 i3) S oo simas g 5 4355 o Tl s 5l e Y
Aadlaall s Jiil 5 Y] Clolee o gl oda 5 agi - ¢

szali_yally Aualil) ) jlgeall g ilaaY) - G
Ao priaall 3 3eaY) aladiuly oLl Jadill 4l jdll ailiadd) Jala gl -

Ayl g Jadill B g Leday 5 5 400 Sl Jallall il e Y
A Jaail) il Shlas g Ba g (panati 4883 A8y & slac) Y

Adlide iy ke cant Jadil) @l gl w8535 Gl A1 Jalail Ay gualad) <l 91 g ol ) alaiii) -

alail) g axlasl) 3i)

tiaall & ead) gl g o) gl 5 5 _ppamill <l JLEAY) 5 A g IV 5 Ay ) gamall ol jualaal)

Ad g

el (3l ks

sl anil) (Al CUaiaY) cdaloadl) CUlaiaY) ey jaill A 5 dpgddl) il LAY
A g SV QLAY

(Laddd)  ghait) g Ciuda gil) Ay ddbaial) o AY) i jlgeall) A ghlal) Alalil) g dalad) il jlgal)

daialige




s A Ay

5l oL Ul S i o)
A_ﬁ\)m\AA.“ kv UJ:S\ & '&).CJ:\_:AS\ 4801y
pgizilia g dallall (any die gLl Y
OFM\WBM‘ @Jw\_i

V~\\’a‘)h‘)hdﬁ‘)mul

430 5uSial) A, -2

3) Petroleum Refining Technology and
Economics, 4th ed,J. H. Gary, G. E. Handwerk,

i) 48 alxil) 43y 5 Fhesall/ 323 1) anil Al cila A clelad) £ sautd)
goa  gall A gllaal)
Ayl ) sl shee gk caldd) Ladill — 44dy a3 dadie
Dl
4yl ) sl shee Fs ks Aohadill J s8all aal 91
Sy dlae ° T
. Gttt
BB
I«_”?L;apl_ﬁs\ see gkl LSyl ;elfj\kém S i
4S5 dlae Jadii s 4 53 )S 5 uell \ . &
ﬁ)&ﬂ\ cg'_a\.':j.’\éun cQU'.)é\J..\S\ UAABJ\)
(ahall e 5 yY)
Ayl ) sl see gkl S g Al aal) il gl
4S5 Al iy Sl Cls ) \ . ol
gl Ay gVl g Ay 5 yinl) Gl
(Al adl
4l ) jlasl ‘_AA:: +L.$_)L4 ey PR (1 kY sl .
ALUS 5 dlae = &.}}&\
) -
Ayl ) Hlasl see gkl s oAl Laail) Cayiial
ol s siaall (o gl o)l kel
o il Jalza c‘é_u:‘).}ﬂ\K
IRV RGN e Fg i | Hlall il 4 il Cilia gadl)
Al g dlac ‘gc‘,ﬂ\ EBRME) iﬁ\iﬁ\)APl , \ . ke ‘é‘ial\
J:Ul;iﬂ\ ;\.4:\53\ sJL\)ﬂ A o Jial :\..AJJ e ‘é_ﬂﬂ\ 9
3k ol lgal e sk )il p ALk
LUS} K.;ISAG_, (o] Jﬁn Sl
ol
3,k g PSP P W IS U IR
A Al el 3 gm g il ¢ iliadl e al
_).1‘)13:\3\ s(a\éj\ Laail) ‘_g C).AY\} \ w&‘ B
iyl caed il g caMatay) e
Olaiwy)
JJL&AA&\
s giall ,ﬁ@a,mﬁgﬂ\,q:\mﬂ\}w\jﬂ-\ Aslhall ) jaall S

daiallg7




2001

4) Thermal and Catalytic Processes in Petroleum
Refining,Serge Raseev, 2003.

5) Petroleum Refinery Engineering, W.L. Nelson,
4thed, 1956.

6) Refining Process Handbook, Surinder Parakash,
2003.

7) Drilling Well Completion, Carl Gatlin, 2006.

TS il gl o

Sl ; i

& 3um 5l Aaaiall A Lo 5 sial) i)l ABlS

5 S ) all

daialigg




