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PART A: Vocabulary

Directions: Choose the word or phrase (1), (2), (3), or (4) that best completes
each sentence. Then mark the correct choice on your answer sheel.

T T e e . ——— ——————————— ., — e r———hhnhnporo-nonm—m—m m— —  —,— -

1- The questionnaire was intended to ---------- information on eating habits.
1) retain 2) survey 3) elicit 4) presume
2- The prime minister has called on the public to --«-ses--- behind the government.
1) rally 2) denote 3) pursue 4) underhie
3- College life opened up a whole -------—--- of new experiences.
1) core 2) gamut 3) exposure 4) appreciation
4- The discovery of the new planet gave fresh ---------- to research on life in outer space.
1) status 2) scheme 3) impetus 4) domain
5- It was ----eeeee- of me to forget to give you the message.
1) pitfall 2) remiss 3) obstacle 4) inhibition
6- The number of old German cars still on the road ---------- to the excellence of their
manufacture.
1) traces 2) orients 3) restores 4) attests
7- Age alone will not ---------- them from getting admission to this university.
1) react 2) distort 3) conduct 4 preclude
8- New technology, the main ---------- of the 1980s, has been a mixed blessing.
1) legacy 2) surplus 3) expansion 4) circumstance
9- I'm sure my university days appear happier in ---------- than they actually were at the
time.
1) procedure 2) proportion 3) retrospect 4) approximation
10- Even a(n) ---------- glance at the figures will tell you that sales are down.
1) cursory 2) implicit 3) marginal 4) sustainable

PART B: Grammar

Directions: Read the following passage and decide which choice (1), (2), (3), or

(4) best fits each space. Then mark the correct choice on your answer sheet.
— e —————— e ————— e —————————————————————=

A map is always smaller than the real world which it represents. The difference (11) -=-------
between, the map and the Earth's surface (12) ---------- a scale ratio. For example, the scale
ratio_ 1:50,000 states that one unit of measurement on the map is (13) =-====---- fifty thousand
such units on the ground. Therefore, one centimeter on the map amounts to 50,000 centimeters
(500 meters) (14) ---------- the ground.

A map at a large scale, (15) -------—-- 1:10,000, will show a small area of the Earth’s surface
in considerable detail. A small-scale map, will show a much larger area, but_in much less
detail.
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11- 1) in size 2Y as size 3} from sizes 4) for sizes
12- 1) expresses 2) is expressing
3) is expressed by 4) will be expressed by
13- 1) equally to 2) equally with 3) equal with 4) equal to
14- 1) in 2) on 3) over 4) under
15- 1) similar 2) such as 3) being like 4) the same as

Directions: Read the following three passages and answer the guestions by choosing
the best choice (1), (2), (3), or (4). Then mark the correct choice on your answer |

Passage 1:

Matural gas processing plants, or fractionators, are used to purify the raw natural gas
produced from underground gas fields or extracted at the surface from the fluids produced from
oil wells. A fully operational plant will deliver-quality natural gas that ¢an be used as fuel by
residential, commercial and indusirial consumers. Contaminants have been removed and
heavier hydrocarbons have been captured for other commercial uses. For economic reasons,
however, some plants may be designed to yield an intermediate product typically containing
over 90% pure methane and smaller amounts of nitrogen, carbon dioxide and sometimes
ethane. This can be further processed in downstream plants or used as feedstock for chemicals
manufacturing.

Raw natural gas comes primarily from any one of three types of wells: crude o1l wells, gas
wells, and condensate wells. Natural gas that comes from crude o1l wells is typically termed
associated gas. This gas can have existed as a gas cap above the crude oil in the underground
formation, or could have been dissolved in the crude oil.

Natural gas from gas wells and from condensate wells, in which there is little or no crude oil,
is termed non-associated gas. Gas wells wypically produce only row natural gas, while
condensate wells produce raw natural gas along with other low molecular weight
hydrocarbons. Those that are hiquid at ambient conditions (1.e., pentane and heavier) are called
natural gas condensate (sometimes also called natural gasoline or simply condensate).

Natural gas is termed sweet gas when relatively free of hydrogen sulfide; however, some
produced gas does contain this substance and thus is called sour gas, Raw natural gas can also
come from methane deposits in the pores of coal seams, and especially in a more concentrated
state of adsorption onto the surface of the coal itselt. Such gas is referred to as coal bed gas or
coal bed methane.

16- The ultimate purpose of a “natural gas processing plant™ is to --------- :

|) extract natural gas 2) transform natural gas

3) purify extracted or underground gas 4) remove hydrocarbons from natural gas
17- According to the passage, the source of “associated gas”™ i§ --------- :

1) gas wells 2) crude oil wells

3) condensate wells 4) underground formations
18- The underlined “this gas” in paragraph twe refers (o ==-===--- !

1) gas from gas wells 2) underground formation

3) gas from condensates 4) gas from crude o1l wells
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19- We infer from the passage that “associated gas” contains a lot of -------.

1) crude o1l 2) condensates
3) ethane 4} carbon dioxide

20- We understand from the passage that a “sour gas” contains --------- :
1) a lot of sulphur 2) a little hydrocarbon
3) traces of sulphur 4) a lot of hydrocarbons
Passage 2:

Adsorption concerns itself with the concentration, as the result of surface forces existing on
a solid, gases, vapors, liquids or solutes (i.e solids dissolved in a solved), dispersed materials or
colloids. The nature of these surface forces is not fully understood. The solids, termed
“adsorbents,” may affect concentration, localization, fixation, or separation of gases from
gases, vapors from gases, liquids from liquids, solutes and dispersed materials from solutions.
The extent of the adsorption is large or small, depending on the nature and character of the
adsorbent and the adsorbate, the materials are concentrated, localized, fixed, or separated.

The adsorbent may be employed only once, as in the case of carbon or chars which remove
odors or taste from water to make it potable, and then be discarded; or it may be used once and
then be removed and treated to eliminate the adsorbate and be rendered fit for re-use in a
process termed “reactivation™ or it may bé worked in such a manner as to be used, reactivated
in place and re-used in cyclic procedures. Adsorbents are specific in their nature and properties.

Adsorption may be defined in terms of a unit operation in the chemical engineering sense as
that operation which deals primarily with the utilization of surface forces and the concentration
of materials on the surfaces of solid bodies referred to as adsorbents. The major chemical-
engineering use of this "unit operation”is in a manner supplementary or complementary to
other unit operations; which perhaps can be more clearly defined. Adsorption should be sharply
differentiated form absorption in that adsorption is commonly without chemical reactions
between the adsorbent and the adsprbate, while absorption refers to more or less permanent
chemical reaction or phase change as a function of the operation.

21- According to the passage, “adsorbents™ are ---------- :
1) materials which are adsorbed
2) solids which influence adsorption
3) solutes which separate materials from each other
4) solutions which are concentrated by adsorption

22- We infer from the text that “adsorbate” means --------,
1) adsorbed fluids 2) concentrated materials
3} dispersed materials 4) the product of adsorption
23- We understand from the passage that the rate of adsorption depends on ------- .
1) the state of materials 2) the nature of adsorbents
3) the quantity of adsorbents 4) the concentration of solutions
24- The term “potable”, as used in the passage, is closest in meaning to ----=---,
1} localized solution 2) suitable for drinking
3} hiquid used as a solute 43 liquid used as a solvent
25- The difference between “adsorption™ and “absorption” is that -------- .
1) both invelve chemical reactions 2) adsorption produces adsorbents
3) adsorption produces adsorbates 4) absorption involves chemrcal reactions
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Passage 3:

The adsorption process is typically applied for hydrocarbon dewpoint control in special
circumstances where other processes are not applicable or feasible. Recovery is limited to
Cs, components and H,O. The simultaneous removal of hydrocarbons and water may be

attractive in limited cases. This process is frequently referred to as a hydrocarbon recovery unit
(HRU) or a short cycle unit (SCU),

Condensation processes are the most widely used processes for the extraction of NGL from
natural gas. Mechanical refrigeration plants utilize a commereial refrigerant such as propane or
R-22 to chill the gas. Process temperatures are seldom less then about-40°C [-40°F]. This
process is used both for hydrocarbon dewpoint control and NGL sales.

Turboexpanders are widely used for NGL extraction The turboexpander is typically a single
stage radial-in- flow turbine. Expansion ratios vary from about 1.5 to 3.5 depending on the
process objective. This process is employed for hydrocarbon dewpoint control as well as deep
NGL recovery. Minimum process temperatures vary from 0° to- 120°C [ 32° to- 180°F .

Valve expansion is similar to turboexpansion excepel that the expansion device is a control
valve rather than a turbine. This process is often referred to as an LTX, LTS or J-T (Joule-
Thomson) process. It is sometimes used for hydrocarbon dewpoint control when high pressure
feed gas is available from the reservoir. It can alse be used for deep NGL recovery but this
application is generally limited to small facilities. For similar expansion ratios, it is not as
efficient as a turboexpander in cooling the gas.

26- From the text, it’s understood that adsorption process is used ---------- :
1) under special circumstances
2) for attaining hydrocarbon dew point
3) when other processes are irrelevant and infeasible
4) where other processes are applicable and feasible
27- From the text, it is understood that in some consideration processes, such as mechanical
refrigeration, plants make use of a refrigerant to --------- the gas.
1) cool 2) condense 3) extract 4} concentrate
28- From the text, it is inferred that the objective of the process specifies variation in

A
£

1) NGL recovery 2) expansion ranges
3) expansion fatios 4) hydrocarbon dewpoint control

29-1t is understood from the text that value expansion process, referred to as an LTX, LTS
or J.T process, generally makes use of --------- which makes it different from turbo
expansion.
1) small facilities 2) a control valve
3) an expansion device 4) high pressure feed gas

30- From the last paragraph, it is understood that the difference between the valve expansion
and the turbo-expansion is in the ---------,
Iy type of wrbine 2} valve expansion
3) objective of the process 4) type of the expansion device

Q«wswCQL&U,)OM}‘WL&)UQ'EW"}'&"&PT



F axie AUNITA aclods puwe FOT B (goas= sopslficlusly . bl iia &Y oles holodl

el cigbes ¥ YT COSY =0 Ll i alolan §l utlgn
_ sinx

y mLJE J.:l:-:+i::1r (0

X -:GJEF"’ ‘dy+c, (¥
e CSCX

}r—cJe dx+c, (v

X =::JEEW Ydy + c (f

s ¥, =F(a,b,¢;X) & 90 e x(1=x)y" +[c—(a+b+)x]y" —aby=c  _ouis God 4 tolus clsils>

aslxo gLl © 33— il 33 S s 0300 Giulai ¥ () = X" “B@=c+1, b—c+1, Y—3%)

\ 2 071
Bl o5 x{'i—:-c]y'+{-f-1'x}y —gy=e

A\ X
y=cFlgis i+ xFO5x0 0

y()=gFC. > i x)+e R FOL~0:0) @
y{x]=cF{l ,l,l:x}ﬂ‘. &F{!,ﬁ,—i;x] (v
- AT Y Y
yi{x)=c F{l,l,l;x]-w '-."';F{'L,i,‘l;}i} (f
| Rl B e Y v

3 J,_0+], (0= E;—J G0 VI (0 TV 00N =TV (%) s puite e

b el gl =jJ,{?‘}“‘-”5?‘ dx Ji,£=51 - .T,};{sz,lv_1{x}—,]v+1{x}

I=};Ju{}:]msx+r¢]ﬁ{x}1ﬂnx-l—£‘. i\
I=};Ja[:i]-::crs:-i;—x.lo{x}:«;inx-kﬂ (¥
[=xJ (x)cosx -I-:s;J\{:-:}sinx-l-C A3
l==;-:.lnl[:~;}cn5x—:-:J\{x}ainx+C {t

dx d"x dy

g X(e)=2 3 y(o)=e 4 e T YWy b o= gl bulondi Ly ol s Jnilyi 3 S 0lns slfied g
dt

sl Gl 2 jle X(0)=)
x(=v+e', y)=¢' O

x(D=v+e", yt)=e " (¥
x()=r—e', y(h=e" (¥

= v—e' | )=l

MMQL&U,)OM}‘W“)UQ"W"}'&?‘&PT

=T

-TY

-T'F



foialas A e jle opg polis

r- A=%1,0 (4

A=xY,\ (¥
o 3.}l..=if o

X" —SinX=0 sl ddsy 538 sy ogdly oigsd Shay 5l eslizad b —YA

T
T 4+¥

PardazeshPub:tom

M}Mths,éﬁ)'wu)uauW‘S)b'w’?I



.\&)‘ @nw)l.f Q,o}TMC;QLv -9 fwjmo

A dmbo AUNITA acli=l mee YAV B (sour 500l Silodl ;o Joudlpins o¥alas 1okl

pald pea Bide s 51— (centeral diff) 550 Jal&F Jos 8 jleolial bopaylo 1y 525 sliesls Jgue F(X) aili gl
STTCWIECHIFS of {2 Jege S

X o Yo Fo §o Ao .
fix) o Vo # oo | Yooe | oAle Lo ¥¥D (¥
+0 TS (T

o, TY6 (F

el cjle 5 sloesls Joaor ar amgd LI TO) (o 185 jlake 5 pbey o g0 asm a2 s glllas iz 51 oalizully

o FTFOF (1
X ° 1 Y ¥ ¥ &
o FAYYD (Y
f(x;) ) o b oA e | o AFIY | o a8
e o DATYD (F
o OFFOF (F

i el ajles a3 Jads blE sdi il peditens s Aol (Deast square) oilw o Blos | 59, Jeslizul b

. - y==1\X+Y# (1
X = i Y L7 ! !

Yi ) f . q

Y=1XHTE

Y=Y Fx=10 (¥

}'=T‘,F:r. +1-|‘,\ (¥

b
L glaalales aior glp Jpo 8 05 (g9o0 ar W3 € polie eand a3y 18 15550 i o) j o Te)dx =wilc) Jse b

il asd jlee al Uas a0 S Az g

b+a
w=bh=-a . r::T 0

b+a
W=T . c=b+a (v
b-a
w=b+a ,c= (Y
Y
b-a
w:_-f-.-. C:b—ﬂ. |:f

) orf
el ol gy Jgas i el e gy b i:‘l‘ﬁIll FOOAX o 5 jluis

o, FAFF ()
x-L“_ ff ¢I'| Jr‘l' ..fr nll,'F | -"EWF :
- Ll 2 (
Eix;) \ i J,T A rﬁ Y J,*r Vo J !
e nll, YaFF (¥
° OYFF ¥

CﬂwswQ“U,)éﬁ)‘@hﬁ)“@h%"}b‘w?i'

-ra

~Fs

i)

-FY

-FY



§ amis AUV YA dcdeanss oo YO B (i - 695 15 Sladlyy o il o s @ sles )il

el Jobo g )’t=\'—ﬁ+ Y, ]l"(':"}—_' Ve dgl glacie Lo bl gl pr (g (gia3) o Fi¥aal Jol gy il salaial L
e ol ¥ =¥(eT) & Jlmlh=ﬂj?

"i';ﬂ.h (h

¥ I‘Hn (¥

T.."F'T (v

TAY (F

\
k\ =hf{xl1’3n} Rty Y ~¥n +;{k1 +Tk1r + Tkr+kf} Sl—Ts = Sl g ool

h \ h \
PR Sy PR Y I-:? =hf{:-;“ +h,y_+ k*r]' sk, =hi‘{x“ +?*3‘n+¥kr) 5 I-LT =hf{xn + i + T,-'k-.;" g

31 JOW PO WP, RS -2 Y=x+¥,¥(5)=5 adgl Jladel alis sl h=o ¥

-:-Irﬂ'i“!.'f {1

'=-I|.D"F‘|T v

ﬂ:T\‘F (v

t:-ll,f‘l‘r' (t

M}’&MQL&U’)OM}‘W“)UQ"W"}'&"Q{PT

-T¥

=-Fb



Vo dseis AVUTA dacioy o TOYB ¥ g) ol o Saludee s

23,8 o myl g adg YFoK slagY¥ookPa ,Lis o 5 s 30 WERAM TEE a o S PR

swjlwei> | CHy | CaHg | CoHy | CiHg

[
[

mole % | 4 10 30 20
36 o el aie Canlu o 4o B8 bl ol cond agd e 0 el = 05 4 g8 balie ol gl g iS5
(R=A KJ/ kmol. K ) ol o g0 s820YL o0l

VIFEY (F ATT o (T Y¥Yo (Y YYSF ()

Sl 39 (s (53 b ] D990 A MPA LS i gy — juilen S o1 po ol Jlu VKB pj S5 Gollas
3 bl -] 3= e S el e gasdew 3 gls o a0 pullew Jgb jo glaladi g2 ) gty AF (5 gke 4 gl 18
of = 9 F MPa as juilew Js1o of Jlsu JLd o o oy (gt (595 3 1) 439 i o0 38 U (sle
Sl KJ wiz ol a il JUisil glo 3 il g0 OTA KJ T jliy A3 1S 850 yal sy ooy O ay

AYA ()
FYY (Y
VYde (¥
TYYA (F

Pl il 95 5 30 093 5l Lo ) Shles 51 plas

i g 2l 7B T8 0 LAS (g 2l B 5 gl G L ()

iy oo JEE S ] 28y i 255 S S b 5 g A el LT

8 as g0 plas e ol )15 Sty w2 g pe one (shad 50 e S S0 (COP) 28y (v pa (F
4

)5 se5e il a9jls i e e oma gles g0 o (Heal Engine) 5l 5 Ko Sl ool (T
sl 2l Les g sles s (Carnot Engine)

33 dg—i co(Flash Chamber) ol suiss ks G o lgBY KJ /T kg Gt sFAckg/ hr s 756 g0 Jl
Luzeo 3 Lopf JUal j1nis f e ggB FYKI /K Ul gt male g ¥ o KI/KE Gl b gl i gl ol
133,50 i adal 53959 Jlw 2o g iz 000 o0 Agipitn Sl g e 5541 Dl g

F8,¥ (F YN Y (T VA Y

by Foo kJ gosgedcdl o 800°C ales jo oyl anie S0 1 LeyS Moo kJ (Heat Engine) )l j9i90 Sy
3 YYOC jo1en ¥ kg Jlagaipl 355 o120 51y yeine ol 005, g0 anditi YYOUO gloo jo J000 )l auin S &y
S50 5 a¥oo kPa

(e =9 3 Ry =+, * kJ/kgK)

sl Voo KPalss olgd 58 g e0p pacafp G pise OO

el 0 0 kP lgn a5 g oo pilicnS p 5> seige (F
el oo kJ ‘3.13.1 3| e {*_F-':l.'& sle & 4 edas #J-.!l__-.:n.-'.f__u_l '...'l-'-'-'1-"'3- sae (T
sl Sealisign i pgs (9ils IS (g2 iy il 2929 Wlgi i 5> s9iae i (F

MMQL&U,)OM}‘W“)UQ"W"}'&?‘&PT

—F§

-FY

-FA

-F4



1) as=io AMNITA acimly s rar B Tgﬁ_ﬂﬂiﬂtﬂé

1oz g (Ideal Gas) Jleal 5180, Jlow asils 528 o I8 Blie 50 s Lol (Heat Engine) il > jeige o5
S c.-l—anEl et ot Bl N @l gl (o gy ol 3 e SlS g 1) B sl LEL‘:""I"ﬁ.J'i
PP [ p— e i T Qﬂll-t PRI u—"l‘g_:,:- ,__I;l.ﬁ; g {l“r:ﬂ.ﬂf )

(Qyp + Q¢ ) RTy ) 288 0
E*ﬁ ; (Qerh Dy, ) RTGEES,: (¥
P-—'ZP ..@P!&}NJL @ (Q,y + Qup) Ry 0, (v
- ‘é Qiy i 55l (F

5 i Cnp10

- e e

T Vv

=3V '

Z ok e o axdils a5 — HC clod jo aF gl awsli LS Yo o kJ aids s o (Refrigeration) w i giwe o5
caa8 o dalii Yo OU cull gloo 5o busms 4 Lo, 5 78 KJ aiido 1o 30 g oogei

a2 ¥ UG o o3gs B KW 5 ns 2 paB (Y

ol g il 2a] 5 g eom YYO KW e a8 (Y

o) AT s 3ol 039 COP = F 05,5 28080y wuyps (T

A f.’l.;l..i.:.....fj.- d..l_T_r!_g CRTY) COP=+¢ el -._JJ..’.'....n -._uj,.a {'{'

a3ls mulai § U (Fugacity coefficient) a.lfed oo pé 5 vR L (Residual volume) suile s pos 51 azilis
T | sl 33 31 3 1:..r|5_} _':,I |j.:_ P‘.J.f ..'us..:l

T | R T o,

lim (Z)=co ¢ hm(PV)=const lim(Ing)=1 ¢« lim (PVR)=s (1

P—so L P W—yes

g B=—c 18 lit/mol o—5 7« (80y )25 Fara S1e0 jLF JLS= 5 JLos g ey cu i TooK o
b e o e 45l B i o mad) 38 Sl cled len 5o 51 amilia aidly ep=1oFkmol/m"
(Iny=op¥ 3§ R =AFKI/ kmolK ) ¢ ualgs o3V 415 juds wb sels

vefa)/kmol (F vryek)/ kmol o \WeF)/mol (v MYkl fmol ¢

I il Rl ) amilis ogdi b @ lme A S 220k L g e et by algd s o JU gl g (la) rmds 515

L (Isentropic) g gl w51 5o 3 (Ah)ygq L SSULaT o515 33 T 51 g9 9 s mad 4 2939 o |
{0 PO PY1 PR PR T SRR IR .Y | ) P

{&hji!{en zo;hnl{ﬂh}ad (v (ﬁh}iscn }Qfﬁ,qfﬂh]ﬂd (\
Ah).

(Bh)igen <osto(Bh)yy (F (Ah)igan = E :-H.l o
Dj n]

LFD asl 3 o203l 0 g oo adgi JF FRITKE o1 (b a5 w3 o0 plnil 1 (g iy icad p 0] 8t pitonnnes Sy
(Bums gles =T, =TooK ) foadl jois KJ/KEK ccm pani g 5 g mt i oo

oy ohY (F oy oTF (T oyoVF (Y a; ocobd ()

il ol 39 5 g3 9l IS 15 3190 jl S plod

Sy go Sl 233l ol o an ] S b (Jasma ¢ o) S 9,50 o sLal O

il Bl 5L gloo b a4 Sl gleo b oacs Sl i o a5 b L (Y

Sla (2 e daagi xily Sl I 51 0] ame Sl 93 s s S Jreogs (ISENITOPIC) Sy gl 5 (F
Wisen < Wag m ol a8l 50

ot ol Ty s Ty eles ga o0 (Carnot Heat Pump) sl5" Sls o 02800 (., S (F
(COP) camot = (COP) ey et Lox gn las ey eily L s B ity

Q«wswCQL&U,)OM}‘WL&)UQ'EW"}'&"&PT

-&6¥

=" 11

~-&F

-OF

=&Y



.\&)‘ @nw)lf QQO}TMGQM -9 fwﬂw

1Y dmis AUNIYA il oo FOTH Yo poid waips Suslsoge 5

sg2gaf 0°C clasgVatm jLici o (n—CyHy ) Jloy olig s (CyH ) plgp LAemol 51 o5 0 oelis
Kp =9/F) g Kp =000 i p am Jlap e 3 olgan ol (K =¥ /X5) Jola ol bl ool 3 sl
Zud VE T iy angl 7 ASERR) ()

el VPR N AVFO®C - (X e i e 2C l_"_]i,'l-'-n:r“'lt: b ea (T

22 oUSs sl 03 e Consl od 03l FokPa/K (n—CeH ) Jboy gy ol loo b PSR 185 o5 5 5
yiudizr KJ £ KE iz 2 Lo oot 33 Jlojh U AR VP s it asl SS8Rovm " /IR VY vOC Lo
Yogs sl

VAT (F VEY (Y TR 47 Ve ()

33 ol gled og—B oo 081 e IVF (2250 L (g ygm pen b (CHy pylie) pands 15 dlgd das Loy olSiis] 55 50
gles Bla = il o YFS KW ] SpsecjudqannTOoK oVeoK g aglilzas 39 9 jem e 4 39,9
Tl yoior o iy B oeas O pud JBlas g pp ol s g S 0 8

VAR Kw o TYA (F WAKT g YA (¥ ITEW 4Tho (F FLkw ¢ TFe ()

Sl G5 Sl aif e S Ty STOX, HVXy —10K Xy =V aloles 31 Jobos 321 e anslfiad 3o 90 pule 5 5
Vel _:.-LE-’E"_' (LR £

VR (F A (Y P (¥ (N

Giede 1y il jldtlse ail e To%C s (Toluene) gyl o (BenZene) ;i aale -l bylaa gyl 3o
b oo o iz aidl o F VKPR 500, YEPA iy 4 (888 sleo soiodelel 5 o5 PO Sliu i amo e JuRli
Taes o bSLS i |yl

¥FF (F OF ¥ (Y YVF (Y A TAR S

iy oY K glos oV ookPa jLis cou OT b Sl Jls 3 (CyH ;) 561 1yl o518 bale gl Lo ike
Solne 51 s S sl 00 23l 315 ¥ FX0 T mole CrH /mol josin jLii o Les o LT 4o 561 cotsls
il alia B 5l o 461 (mole fraction) Jee ¢ 3o aculoe sl p 55 (opilad)

(Henry's Low) ¢ 2/ geild (¥ (Hess’s Law) .= -5l ()

(Lewis- Randall Rule) Jul, - g s2zl8 (F (Raoult’s Low) —Jgl, aild (7

SLES 0ah 0213 glas S 43 4T g3 5900 33 dged B el GU el a1 e g0 b g mle (Jolad i S5l L8
35 e sla Jslome Sulled sy 5 rizen s PRI =Ebar 5 PP =10 bar b aib plp ¥ g slacsa sl
Conl ares ) S¥az I plas Yy =Y 8 Tr=¢3:'114-$L3 AT el slosi=

Al go oyl daki s S g gt (O

Y. PP PRI [ (P ERCUOLIY [N S 3 sl ay an, (F

STy (o2l 512 D9 o 2 3285 yJgriad S50 4 NYOR (8) 2 TNOY () 2oty 551e Ny Oy (5055 sy
K cnzp T o 045 553 000l AG  (cal /mol) = 1Y F oot FAFT oy 4 los b s 3151 (55l youi
Tl g g gle 4o 3 3130 alad Leo laldl b ol

MMQL&U,)OM}‘W“)UQ"W"}'&?‘&PT

-84

-FY

-5F



U=~ 1 Vit s raY B N o), Jlasl
W
T.=2%5 1: Tl = 9% s P ieeeld oo 0 Ky sl
: g AN
} g ﬂ B (Y
o s 0 o
JT;ﬁ:H?Tﬁ e Hﬁﬁﬂli: 8o (T
h-:"":ﬂi f{ "
A g
LTIV

}_mlal_,m(“ﬂ}'rr}'l‘r o 1) sles shilo o i g a8 T o2yl g 1 ASH0 Elati b J55 (635 aiyy SO

S ol e alan 5o ull Sapd ple g Syl adyi g e S L Balpd e T jlagei g R
Fowwl 5 claslles 5l Sawlas

T 7, T, i

\ (f / (v \. (v /
* T

: - -

Yy I W r \ r L1 (7 )

tl
yel 8 W g b B g Fale St Bl 33 9 k="ﬁ wlef Colad g LFom ald & JSS a0 3l anio
faidila o O wim e Gl 5l e F ¥ T g) oo gala olis clee s s AX=YAy=Yem 23,8

fi)
T'F'.': : VEE LIRS LATE ()
lﬁ‘ﬂiﬁfﬂj llfﬁn Fe 11e JFe (T
) - Vee JFe APo (Y
bncfr_' -T Ve ¢ YAo Yo Ao (F
=
'tll
v

Pl 2w 330 dlgd 5y sl Bile e plad pegas 3 0l alas

Sl o S et g g ol Ol JE s I3 O

dga po 2ol ol BN p it ST gl s a8 ol Bl gl Salies KL (Y

3,1s dez g SYSNAT saens 3 T Caaglia op 2aS ) gl A a8 ool Gile ) sooloes Sl (T

DI el celp il e e lche ) Sl Bl 4 Saji 3 0 fla b faS Jelia b ald o 5 Gle (F
g g Dl

oy pealss |3 25 slameys plaf v 7 a GrgPro fol3ilbac gogee glad o5 1950 3131 ol 5o

il ol phll sie Y bz )] (00 0 Gz O

_ Il g5 ¥ ol el e @Y Sl sl Sl (F

el i oY Ol el e Y Sl il Gy (il ), (7

ez Sl plll g 0¥ ol el g Y gl ilas ) (F

B e 155'”.; . T T ‘55;,.;5 1;.........! _,E.rl..,.; l..iu"ﬂ_,é‘ kil I.F":Hl'l" g ﬁj',:}:j b= j|
jPmtg = 5 5l (F o5 gl = ety (T el - gl (7 gt Al O

MMQL&U,)OM}‘W“)UQ"W"}'&?‘&PT

]

-FF

-FA

_$9

~¥.

-¥1



IF axio AUNITA acio pns YarB Y a4 n:l-l_ﬂ_.,.:-i!l.i.‘-.int

Y-n

nat b Nllx =CX" bl Wl e 1y moge Sluli sas goges axie S gy ol O] olauls oyl JIES] 0

fommsl yaie azmdo (ol I L aloli 5o (hgio i) NU e ol o o oy ad 5l aloli X af 354

4| 3 | ¥
L e r e —— ——
— THle=L (f e I‘«IuK:L '\l = Nux:L (Y “Nux=L 0\
5 o b gl (V) paiion gy o pd 1 B asdn Sy 595 051 (5550 0¥ b @50 R e &g e g7

............ ol adlb (0} oyl =

Ay ol (Foalindg;ion o )l e Al Sl ()

ol S Sopalinagphem (5550 Y Sadlind | 5l g5 Y Caalins (Y
Sl et Sealiadg e (5550 Y Caalia gl 5l g 0e Y Cualss (7
el Vg O Gl Jitn Salindg oot 5 ol (00 Y il o (F

al e Sl g el b jead s b aF e Sl T phd 4y el 08 Sy

r ™ 1 o’ - " ﬁ
f e 38 el 2dl e gils dule J,‘I."'pmc,c

ot ) Tl e i @ale Jlpmm glad syl 515 T sl el JES cg pe b SISl 4z g Foo glan

m ¢
Fy w -
{adily o 'I':rﬂ-mﬂc a2l lae ol Jlasil
o VA (F 0,09 (V o0 Fh (¥ STLANE

plas k <k <k  pile gile Glass glacelas b cilide @ile 4w b papled o1, 000°C gloa by gloje8 §l5ss
fanlf po il 1 syl

o) sl K. ale_k sl k Gl bow()

aJ,S'n_,IH,:_kT gls - kh Gele - l-:T dle - Jaoea (Y

o alpa k. ple_ ko sile- k. Gl b (¥

Sl Slae WG s 00 Bale leais Beoel Cl LSS lazdloes e (T

Caily o oaliiwl b (FO ) a ;98 30z jl g 0l ax ol p et glojlog0s

Fo>v (f Fo<Y (& Fo>ov (v Fm-::ofr ()
fagl oo oty aluly a1 51 g5 S5 s 33 Lod pi 10 1500
L ; ;
< =N Tmux:i[f+q—]"+'l' ()
i~k
’ 1’:: h Tmm;:;‘_‘—]L"'J.a%-iffm v
o =
9’ i Tmaxz%L‘ +%+Tw o
o R L
T max ‘rkL + - ¢ oo 1

oy i 0= Re®C (gles 5 BEM £MS1 & (2emia COL ) Siis 0 aabd 0 g O jF JSG Sl anhd S
ovlad 53 5308 Zab slaled Bagio i oo JAT OO0 (glos 53 031l oa periangll canfla X Lagus 1 plaS 12 (59,
Pl g aiaBo ) culdd e (T ) 0 do b alia o :Tny_u..a-'ﬂl;_
TW =T|:: 0\

I,>T, «

L 2T &

als Fls | Gy ol led ad SileMbl ol L (F

Q«wswQL&U,)OM}‘WL&)UQ"W"}'&"&PT

-¥T

-¥¥

-¥F

-YY

=Y A



.\&)‘ @nw)lf Q,o}TMGQM -9 fww

18 azis AMINITA ity e rorB ¥g) alpe sl
------------ P Jhw slod 31 g Bl jo ilgd oo (o 5 0 Jlow Dyl a0 i i Il Joee S 0
o2 g = Jloayd (¥ A 1 53958~ (Jlaasl ()

Dgd pba gy - oSl (T D3 Ftes 53359 ily (T

RUV RO PRt J= grur POWRULH FI R | PR RCN-OWg] LT | I p—" 1 Joee o0 50 00 08 gy gl el gles | s ]330
a8l o Al (F bl o Al (Y alial o rals (V nls — 2als (3

sl goded 5l 55 ) 50 (sle el jlpe JUT o 25 12

el gl L8 EF o oo ()

el i) izl ol e (RG] o JERRRE l (Y

Lol (on (Saglie Jale b3 25 = 3 las i oS g e (V

ol (Sl JUS eaniF [ anitl a4z glaYag pld (Sl Sulas (e (F

O30 =S paend g odgr pind diwgr G GLod SOl G abl S e A A dwg o ey sledus el wiwg Joue s 0
fadly ool o

w2

kL

el (F

o plaraiag Lia S 8 ol sleda e (T

= Floadyle Gl y595 0,5 ol phaa b (A2 0,5 g e el 45 20l o sligRy W ol g 9 52 9 0 90
(sl (A3 038 2 Y S 0,8 bans) Tl jalie B J8S b pasll Y o2 jl5 0 )5 ) 1 e

=] -U

o Yo (Y
ol (Vv

1 (f

3 ot dmden glo3) Pl oo sy il oo paale B (Sl sole a8 T slos 53 gjlsu B Gl ) cdls plas 5o
el Tl ol ads o

WVe—

- e o =Y,

0y
[ LY ——e
¥
0y
Ty ———>
F {.f.
v = ol

e

F3gib o0 dmagi (3l 1o s 33 o o ] ]l 4z o
b jgmilazs™ o (Y oass g Lo ()

el oSy o ol g S g (F Al sy g 28 5 LMTD w2l )3 25 (V

Q«wswQL&U,)OM}‘WL&)UQ"W"}'&"&PT

-¥]

-A

~AY

=AY

-AF

-hb



.\&)‘ @nw)lf QQO}TMGQM -9 fwﬂw

V¥ amio AIMNITA duiidasy e Yoar B e, Ll

ju: jl_"l- lju'."" o p g Jl.i_‘p_-ll‘:r.ﬁ# ._q.l_..,..-:'l ;1 maaat] j-"i= j,.ﬁxl Cl_ﬂ...n'd.;l,JJLﬁ 3.h._|1‘-| ﬂ.'_I'Ln_jL"l: GJIS Gl el 3

: : C . r [ kgmole
Sale CAlE) Towul gp%us a5 318 plad I g jlads az U g8 s e JIES] W e ol FXYo T
m s

(il oo 2,00 g 0 ) o F 0 Jgo 23 o male g U5 509 1940 alllF Sgd

s W ay mals Bt _;I.'li":l'ﬂ‘:'l.ﬂi_1f (v asls o 4y IE _i,l.ijl.'\'}ﬂ'ﬂ_? {1
LA TOMRIR R PL S 2 %3 Pl gele 36 o Sl AT
(il o Joilge Sgdi g 3o 99 1531 piman) Sl s g g e Al e pp U BB IS5 4y a2gi b

NB =0 ,¥.1.A

% :
=
=3

Py NHE*HB X GA(Y

NEm 8 A

//@,,/"P“ N, =cax B

a1

Y % da

azbl o GLET] e T P P Uy | |51 [ | PERLPY [ g

Jyloa o ol o ol (F Joe o gl o o= OO

Pl Jglore waals = sala (F Jalsws o ol woals o ool (Y

¥ anal 03g2 5 330 (Sh) 595 30 9 S0 S35 (8C) Sedil 302 b gy JES Jas byl pd plas )

Sgeg g 5 (F el g o (¥ =lgeg g gl (F el s ale OO

fiunl dplono BB Jgo i plaS 5l pper JUisilw s (N, ==Np) bliie Jg ggloms jL L JaFge 35di 5

sola 3o LS com B8 bawgie Py 05 L00 Bial colis Z s T ilejl8 culi R s 50003080 o 8 D, )

B
¥
k =DagfeM . . _ DASEEE B@ _as ..
U TP 9 RTZEE,, SRR v G " RTZ
wazl i ] el 3 0 g1 ol male @ g il phad b elad 33 arul b gene ) slal s ilwlae sliswes Sy 50
';n_.n,.....!:._r_-
S de (K > ok (1 el (T B ada (N

aldes byt 33 25 00 alm Ll Jploe bwgi CO U B 75 50 909800 i ol by COL 518 A g 50
Pl s 2 o o plas

] B s 5 e S Z2S (Y e 2 A s e e S Caa ()

il (G glinn 750 g8 B L] | claasly olaas (F il (Gglos g3 o 13 po |l el (V
Alsgdicn Jisio lgn a1 g oidi pudead Gl 1 5 )lie 5 25 o0 S5 52 il D g0 4 Gl S amiie Sljlge 4 lpa
T e Sira @Y Caolied 3l ... Sl 550 Y Sualis g opl 3o all Se=0,A e

2SS (F S By S o35S ¥ S S

MMQL&U,)OM}‘W“)UQ"W"}'&?‘&PT

=AY

=M

~Ad

-1

-4y



.\&)‘ @nw)lf Q,o}TMGQM -9 fww

1Y amie ANV TA sl e rvarB e Jas]

Nu f E
e IF{?,I‘r, -;[i]‘?-:--«ﬂ el gl Ul g g JUES gloons oy oo wldd 258 0 4 ) aloles LLL,

Sh E Sh t
=1y 5 _I.l o —— = | — ED— 0
ReSc  'r| v’ vV RelSe I "1 o W :
%
- b
Sh f = B Sh fo B
e _— = ¥ == = h:'_ﬁ i3
ReSc wT[T‘Sh‘ v | " ReSc TS o
s A
il dilgi go 1) o lse 51 0 plaf @ barpe 215 ol 0jla 0g2g Ny + N =0 abty gilulas aslys S5 o
i i (F wsthres il (T yodaiis (¥ Fid (A
23585 plaS 4 0dl o5 LS () ghaw yiadd Sad aF (25150 50 g g2 JUES] Sy phaw dsi o pld oS 5 559N
Fagl oo Jaod
gk Sy (T ke (F Sgdi (¥ e a¥ ()
Py dalas
9C, _ o [97Cy '€y j“rﬁa
30 ARl o oy’ az"
Gl Wolae ol il oo Slaie slojyme Z 3 Y X pley B lugnisdsiiuys Dy p A oslechile C) o jo a5
Pogl co oalizul yiloy asla 3l 2l alas
PR
Silasla (Y
il (F

3,5 aslinl el e Sugaza e (dalz 5 aubs ) aale Zle ans (sl (Y
':n.:.-.-ﬂﬂ_-.ﬂr.q: 3 l.’..n-q-lnl-ﬂ'.mh& pala u_'—’f.u ,JS.& PE) wdale Ljabg_,._t ot da g 1.1

*he . : -
-Hg’ LI I e JJ,J j,L%' ‘;,Ll- g2 .._,..usl.n.a{'l-
e </ PO [P L 7 P | LI | -y |
i 7 I..I_u_l:lﬁ-l? _:,l-ﬂ g ol g a_-...:-gl.l.u l;'f
o
L Z:‘,L A8 Soglad nimaglhe Caetl 3500 33 a7 ped el sy Sl 4 s L (F
AL
_rl'i.g amol . ot i ; : gt .
ol 2wl ""l,r'g'}ﬂ Ol Bags 9o 51 Fligel il 33 phuws S0 p0 U U a e JESH Ca s S
m s
39190 wei g 4 male b oI ks plaw g JU Gog g0 29 Bt fole SAALE oF de BdS e Sy 2 e
kgmol o ot
(g A ATV f‘fluj.m g pai s €) Yzl = Aoz odllS Sgdi dole s JIESH LS oLl ﬂ;ﬂﬂlKE
m s
AdXie! (f AXN6TT A DXV T (Y AB¥IETT ()
P P / /

Q«wswQL&U,)OM}‘WL&)UQ"W"}'&"&PT

-5

=-1Y

=% A

-14



vav B

YA dmie .Hu."l..f'l'lf'l".ﬁl.-..-.u.-u,z,
Purduzeshpuﬁ.com

] — d.a:,;_,,.mﬁ;'lJh:ﬂ.ld#pnjlpa&ﬁfﬁh“}ahjhunah

T
e e Y 58 ke
(Dyp=1e"" T"’a'“ WM e AP TR = sy S

V(O

o XF\ (T

PardazeshPub.com

M}Miﬁeu93}6“}'@“)“@“%‘3}‘0'@??



14 i AUVTA diioty pove vor BIR o) asly Sldes

tagls Siwn lelge b Jele az & Joled Cull o a8 251 3,5

..'..hﬁi.gl..ﬂ.l.a-a{f ha“Lijl:‘f ‘,L:.jll:T Lax €3

alfiwa ya sails 8L _1.|.J.i.an wSlyas adgl Jlade F) tcwal o5l Pidee,d plas oo claee gab 51 Lol e Jdadd 2
(oCanel S 513 Capn O g palall Glctil 33 51y o3 (Jgo T Y o Flyes B 5lgde s (Jgo puS ¥ < e

¥ b
ln£=JFF d}'* (v In~]i= },D—E}L; (1
D D y—x D F ¥y=—X
iR i SO YEL o SRR FO-VE)
Dyp D(-yp) Dyp  D(-yp)

= ame e 3m 200 292 (7 STheF ) I g (VL Jaama) D o (gLl male Sojge ) S L o Jim g0 el 0

g To5le o g B g I pry gl dr ol o e 53 10 guaiee 89 o i s Wb Jpeame g iile iy 5o 514
(il o®y ¥ plyn ¥ = X ks b Sl JSllae B 5% Joxo -390 adliil ola7 0 1, McCabe

D=r5 (¥ D=rx8 v D=8 (v D =005 ()

Sy T Srygme 4 o 5l o255 5518 52 3 (Jge 205010 GUSU ptd g 5l el oLy S s 50959 e
fol jaiis a3 zale yo 4yl 8 Jdaos i ol }?* =10X  Jolai alslen ol ylou

op TYY (¥ oy Yo (¥ oy VYT (¥ opte ()

W}{'L'.'.-_-ul |a1..1._“|" & et U._u_'_: 1_._!-:3 ity el ouds salasl :Tli rq-_gi-h-u- J.L':'r_!- j] n.:..i..iLd'Jg,sllr éL‘llr s J,..hj.l = Y} 39
3 ol Jpase Ul Hy el Jaame 50 518 05 CRLEXW wol jli e G Np+1 &2 ol Jpam
(izanl (B e 5l (U Hi Ny,

Wxw  WHw*Onp, B .Npy,

= & - Xw o+ Hy O
':JHFH =W W_G”Pﬂ
Wi w WHW'I_GHFH HG N pgy ( WX w Why GMPHH{-J NP4y

l[.‘-ji"';|lz'+'. W WHGNPH 1i|'1""{-"“‘-3i""!l-‘ W_G“‘I?ﬂ

S, co 03zl ererrenceen I b g Jabre g (Y = MX ™) g 6,5 alolae

n=yYG1le . Ll n=IGhe o ai,(F n<i . Bl (Y n<h . ad, ()

&

T i = . }r e 3 :

sl -5 S Sz pile—ple gl s (T5) e52 aigf eyt )

Sl g eS| ol 4y (Y ol 3l st Pl a (O

i ot R TS5 4y (5l (F P L I TG e

— k
JKS =1em ) te .IEE e Jolie Sl agasg o Pl jlade blos bl 3l mbe 2l sl als o S0 5l e

k e ——
{I-"z'ﬁ"u—g ¢ FD=\cm KD = fcm
5

Ye ()
YR Y
Too {'l.'
Foo (T

Q«wswCQL&U,)OM}‘WL&)UQ'EW"}'&"&PT

-1}

=Y

_y-¥

-)+¥

=\-F



¥ amine ALY A aciony e YAY BY ) axly cilles

';-_1_,!_’.!- u{:—&i—:—fuq ..L:.I&T I_J 'l}i""." 5‘1".142!'}'5.&:&-!#!:&# ni.i.'.....-f',..h.iic_,._r () 3o gy Slasiia LI'JIJF-'LLH
sl g nly 43 YU 51 S35 39,5 w7 AT Sl oo ¥ Jolao () busgio

£l sle Elual ;b gLl
F, Fy Fy

E’F\ =TT Lpy =0,00 EF'I"EDJ"F“'
oAb B vy B VLR (F oAl B e B VL R O
Aol Bodass B W0 By (F ool B sy B WL R (v
€3 e oo Do jge0 a5 plaS lragi Vgome it sladils i ofy; 7l ol
gl jl gl gl (F ol pehais (F e (T Seemd O
SUSE-PUIE S PE S b E) F 1K PR U-SRE R TR 5 sy | -3 o0 S wBlEEs b e b glads o i ozl o
(sigls 5 caldr B g A Jy plizlid Mals B 3 C slabylie s C g A slabalio g cul 3o du pims)
Bkl o Jen it B L), L ol pan ()
Foday; s adlye 5l gk o (F By e, b3 adlgo 5l (gloay po (T

Toudls anles 2a2g Jled az b 3l aole 2l il olopimms §|  mda Jolad  Ssio yo «Plait points gahis
adly l_;d Raffinate , Extract jli gs .55 o5 _l8s ()

il i Extract b s (DIEAL) 2008 5.3, s clile o5 alfis (¥

Sl =2, quﬁnate La_J.a (Diluent) s.::5 5.5, o clile o5 _olfia (¥

iy Fas jlada o 5L EXtract §8 gs (Solote) Jelse oo clalz o o180 (F

LLOW PSPPI TR 1 1 T R L S LI LS e

ol el 53 dale o pigege b5 s (O

WH R R Jabo 3 £l 515 glas (Y

Sl 8l GFSis ol L g ged | gine Sughs, (F

el B glo e gles caale | gled ASlas BN aiils 34y (Slisas ik Cugls, oF as b (F

Pl grazee (Cooling tower) ol soccs UUs & 51 S0 3490 39 ) Ses I Sy slas

o P BT ek Sl a0 5l LS dilgs, o e 2 | el (0

el o5 aean (6398 lpn SiS gled ) g5 ol gles (Y

el 2805 L sagi slea 3l ojlaan pals <l ulad prdais  gles (V

o 53958 slam Sl gler les oS ol chas  Jilos (F

ELSl glons 1 Cul s 2ale p; e dg Al o Ji.j{fuu?dhhbgmgh#-_éfdld.‘r;n g ud.uf_,...:lr_..r S g
tomal YO i pgd s ol £l glos B TAPC Jsl #J.-:n-J.q A 639,9 sl

AT,=Yo°C BPE,=1°C

AT, =v4°C BPE,=1"C

Yho (F Yoo (r Y40 (Y VAo (1
Sl s uil e glaalg) 1o Loo S8l 540 }.} 2 slea i 51 S plas

pale plas )l cols g ulo S o 2l oauls Clble | el ()

e gl alyil g pole St 28 e il 20 (Y

aolo plai ] obidl g sl e | 2alS sgabe Slale | bl (Y

s gl 2alf g e o4 spale Slale | 2wl (F

Sl il 30 sl @il el 38 i o g oiile b Soli e Sus oyl y> 4 g0 saolas yeead cilalag K 4
: HodS led o0

il 223l 8l L e 15 LEE g sag Lalls Fos el wole (O

il 0390l i T L2 g 02gr g il gadadi o s Jols wils (F

ol 28l 3l L5 53 e L2 g 0398 g T (sl o Sha 3o ol (F

el 2Dk 29 g las | ules] 10 g S paas dayl 5 ol (F

<, .......... =y T L(O0) glaial Bod oz 3 oy gl pdlins o5 Loz 33 cpolS aloles Gab
e 005 o 19Sgn 05 Ua g alaad (¥ ¥ i dea (Y
e e 5 dal pSilee | e S (F et spsle g s cpuSiils  oiba LAT (T

MMQ“U,)éﬁ)‘@hﬁ)“@h%"}b‘w?i'

o

1

=M

=117

-1\¥

-1\F

=N

-11¥

-1y

=14



M s (7
gthﬁHl._l-{Rm.'I“ﬂ#Cm,ﬁng ................ uhjmadh{m#ﬁm,ﬁqmﬂm,ﬂ Gt

g il el (¥
e ol L5 31 (F

PardazeshPub.com

M,Maglw93,64&)1‘,.«@)3&&%'3,%'@;7



Y ascio AINTA didons oo FAY B oyl Silss

t'I|.T.-|...|.||-dl.ll}g_'?_l_' vIJ9! ‘:,I:Iil.l _:,L:'—ﬁ Al .1?'.._..5'}1 Lﬂh{h‘rﬁgnq:m-tfja ‘51‘#{5')' QI-lJ'-T o =11

i i | ]
.ﬂP—-—-? (f ﬂP—r—r{r ﬂF'—-—T{r .&Pw—D-H

I D D
2l Oppo T alalin 33 g dad ) g ¥ ablio 35 Cof pur SOl podl | S 3508 Gla g g Alg) bad 3 o815 BB L 1YY

fial auili yr pie i | ahaio 30 Sty il 0 ¥ a2 50

F{\
Ay =2 m* f
Vy = . L
A, 2= ] M)y v
i r('f
Y
A
ﬂj: 3!“1 ;':1:

Vs =4 [1- )Y

aolicl adly aly) jhd chai ojhail a4 Jaw Agd b ol 51 algd I3l o u g puns mile o0 LS C3l o ufojlail gl —IYY

= 11
Sl lade ol cows ay FRPA Jow 0 jLA3 cdl Jlade g ol Y = aBlg dgd 50 ST e pole S pan 5 09 0
5

= - : [ - z - "k
mr;um s % 'ja__-"l ‘,l::f;n#“fr.hf“ - } fcsl KPa 2z oaly Ayl 0 2559000 gale LA
V# (T A (Y £ Y ()
-.:l.g_i'_an.;.'.n...r.:ld.._l .......... j|-.:.n.._.,.1__1!5|;:,J_|g .......... Mbﬂhﬂﬁgjfhll..un_u:ﬁ Mbﬂ:.-d\_i}d!}fdl—:—-ﬂ-lj—'uf}g‘ i =\VF
e el sl S (F S Y (g ets wual Sl ()
L2 olaalia ol 5l 46 Lo wY 5,95 gl sl (X

pras ol F=rmapllU oty e 5ol g, el alaly 50 (8.0 ,5 S5 Jg= (Viscous flow) o o8 = 50 W0

sl iz Jlow &5 2 G150 () Sl cu pd Siygo (2133 Cannl 33T Gl 2 Gy U 505 glaiba o

U d
[RE‘.:F-:I = ;d:TzlJ

1
Y YT VE Y
— =il e U ==l
Re Re Ee Re

x 2 dP
CCunsl iz 35 oo O = W Sty 0, = HE Gl b gypmilil J513 50 45 o1 B30 Ja[F— ;Lad bal 8 <1YF

E _TI:'E v JM“'
T +Ypg (¥ —pg (*

MMQL&U,)OM}‘W“)UQ"W"}'&?‘&PT



Y i AUNIYA diciamss pos rar B oYl Sils,

a5 wales ) s o Sl plaF 0 qeeg el oy g L 52 pule a0 418 5T TV

(¥ (ot (x i ()

= N

el b cewlica jefeunr g Jlow Sy 30 3y ailyd baduw  alid Cue p

Jbr 4595y e (F Jheme 425 5950mg (T 852 plad g e (V ay> Jad (1
az ;3 Separation s Wake looway ailyial o 595 3 jgee plos 32 jhe anjefiasy 28 U b S lp
anss pn ) ol

B3 £y ot My, olael o ediay g3 e ()

A s oS e e, olael 0 0dsas g e (Y

ind e 7y T 5 jalets, cadBESEPATAION 4 oF jales, sae s Wake (¥

Aind ad o alaedads sca L) (F

Toul oo a8 Lo | pial381 b Lol 5o g emll Lod (T 331 b Dolayla 35 asy 3950nag 1

hagle g Loglf wies B 5 Lo oglica s (1

wills g Lol 5 23 o Sais o Les Saglans f.,_'i"l.; (v

ol Sl s g pora JES Slals o 4ty jeSiaas al ke (F

o pres JEURY. gl 2y ol 5 azyjsCoy ol Jole (8

¢l g (PSEUdOPplastic) Soceatly 4l Jlow 0 3590 43 4 3 plas

mY. (N Ll A s ;,' A5 | oigai gt Sl UJ’I._.:,.j [}
du :
2l [d_l'r] liagly J55 it b poiis Al (3 205 ) o a8 i Sl (Jlw (F

R G 5 e Il Sl 40355y 31 50 OF i g Sl | e (¥
il o il D R e Sl e aS ey ) 0 4 e ef Sl | Sl (F
ol w4 by sagas slaaly (o g3l g0 b e JLLD il awlms gl ol e 1y g ke, 3l S plal

¥ agei oalizal

Orkiezewski (f Duns & Ros (v Chierichi (v Beggs & Brill (1
UL g Sy 3 R O -1 Cigia algl

sSenaliy = s (¥ Sttt - dai ()

(Sl Seabiss_ aYsS] (F e ) g s paae T

CﬂwswQ“U,)éﬁ)‘@hﬁ)“@h%"}b‘w?i'

=1TA

-17q

1Y

-1

-1TY

=YY



TF s ARNITA asidms rocs T AT = Ml 5100

Flhasl 3590 33 22 5F plas (Fanno Flow) ibbal & g0 @ Coli alie pha b alg) J318 pia 515 ol 5o
Yool s

Dgigee S8 g SRl Ciel Dgo Ggole § Do Gpile gl 0 ()

g go St o hlS Liels Digo gabe g Soe Geile plm o (Y

gt S e el B el Sipe Ba8le Bl 0 g e alS il Dige Geele )l o (F

Dl g S p0lS sl Dy Boile Bl g0 5 S e Gl CeliSige ol b o0 (F

L, — (69 A e (59 g Sand bk L2 (FT) 04,8 2ue
w2l = gSensg (F iy = g el (T s il -l (T S - el ()
A gl sas il bl b byl Ble o8 250 gl g2 slopyies it S Swye op Gl AT G000
Taglign
¥ |
\F (F AO — (Y - {}
¥ A

el dighe pile Faile jlaia Yl o g o & S aly @ gy Clle j3 0l oo b mla 51 5l 90 b o= 50
Ogai deoslia lei o (F el il (Y ol 25 (Y A L E T

Lgly jdi b S jgee o 5o alb (Stratified) gl ol = sofl . 88 dad B o 50 mlen 51 o318 99 by 4o S
Tagled po 5 a4z 291 walys Gl oy o981 5T )0 &5 (Fliler b1y i slosguze 07 3j1ail & aly) b

b, g0 A e3gazs 3L (03l 4 5)) — 0% agly S10)

Sehien 255 edgame il (0l 4 5)) — 07 agl; ST

Sy gr SRz gT edgasma il (YU 4 5 +07 ayly S1(T

Sed e 28 eagdoua il (YU a3 5,) 407 agl; SI(T

Pl g 22 lee ol sl Col pule (39 g WL @ opdly 51 0l o &F (gog0s (530 90 DY Lew b o (5l

PR I3 | S S P i X LR I

B M alS M ol iz 5 lpes Lid 2 (T

e oo Al g e g Lis Sl (Y

25 o gl s Epn poion So ey ) ey 5 el LA Sl sl IS s 8l L (F

ot 1381 Cads @ 09 o Su0 3 Sy ar Fle due a5 80 (Drag Coeflicient) L wu ps cpdunSy ol 30 e
fagl o

383 2 Jom (Saieb ol 55 (Kol Ky g 00l £, Sy sty 93 )

Al o Al Sheal Cu i Fle sae bl L e (Y

aelen el Lad e sae LT em (F

ol oo 2alS Lid Fle sae L1 L e (F

G«wswQ“U,)éﬁ)‘@hﬁ)“@h%"}b‘uﬁ?i'

et 1k

=1Yé4

-\TF

=Y

-17A

-1ve

~1F-



	00
	ACDSee PDF Image.



