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| PART A: Vocabulary

e ———

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

11-
12-
13-

14-

15-

The book was ---—-—- by a panel of experts, working in conjunction with the publisher.
1) revealed 2) compiled 3) intervened 4) attributed
In Canada, drug users belong to high-risk insurance -=-=-ev---,
1) entities 2) features 3) categories 4) structures
The victim was able to give the police an ------- --- description of her attacker.
1) accurate 2) ultimate 3) identical 4) equivalent
The government passed a law to promote the -- of blacks into white South African
society.
1) integration 2) foundation 3) coordination - 4) adaptation
Small businesses often have great difficulty in -----e- credit from banks.
1) detecting 2) obtaining 3) pursuing 4) depositing
Feminists say that the book was written from a male —--—----,
1) objective ~ 2)inspection 3) perspective 4) presumption
Violence is just one of the many problems -—--— in city life. '
1) explicit 2) empirical 3) available 4) inherent
Legal requirements state that working hours must not -—------- 42 hours a week.
1) assign - 2) exceed 3) utilize 4) undertake

- The Highways Department is responsible for the construction and --——-— of bridges and
roads.
1) equipment 2) adjustment 3) manipulation 4) maintenance
Maxwell’s responsibilities --——---— yours, so you will be sharing some of the work.
1) overlap 2) affect | 3) identify 4) coincide

PART B: Grammar

Directions: Read the fuﬂﬂmiﬂg passage and decide which choice (1), (2), (3), or (4)
| best fits each space. Then mark the correcit choice on your answer sheet.

Since water is the basis of life, (11) ---------- the greater part of the tissues of all living things, the
crucial problem of desert animals is to survive in a world (12) -~-------- sources of flowing water are
rare. And since man’s inexorable necessity (13) ---------- large quantities of water at frequent

intervals, (14) ---------- comprehend that many creatures of the desert pass their entire lives (15) ----
------ a single drop.

1) composes 2) composing 3) it composes 4) that composing
1) which 2) that 3) there 4) where -

1) is to absorb 2) of absorbing 3) that is to absorb 4) is absorbing

1) scarcely he can 2) he scarce can 3) he can scarcely 4) scarce can he
1) for 2) from 3) upon | 4) without
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PART C: h ension

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

T

PASSAGE 1:

A reservoir study generally is undertaken for one of two reasons — to establish value or to forecast
performance under various production strategies, including enhanced recovery. The typical report deals in

gross numbers not entirely suitable for production/processing planning and design. Needed is a special report
showing greater detail about the character and condition of produced oil and/or gas.

Based on current samples, compositional balances can be made to forecast changes in gas and liquid

analysis with time. These are very subjective but order of magnitude changes are detectable with sufficient
accuracy to be of value in planning.

Geological data are valuable for judgment decisions involving the extrapolation of current data — num-
ber of wells, likelihood of solids production from core data, gathering system layout, efc.

On almost all new, large reservoirs some form of pressure maintenance is used to permit high initial
production rates without excess pressure decline. The injection of water and/or gas usually is involved. At
some point in time these will begin to "break through" into the production wells. Wellhead pressure will be
different; liquid-gas ratios will change. Production/processing system needs will change accordingly. Is the
surface system designed to accommodate only current conditions? If so, some major modifications will be
necessary eventually. In an offshore or frontier environment the cost of modification plus the hidden cost of

inefficient production practices can seriously compromise future profitability and limit reservoir recovery
efficiency.

Establishing value and/or forecasting performance under various production strategies can be
achieved through the help of --————-.

1) reservoir study 2) the typical report
3) enhanced recovery 4) production/processing planning and design
From the text, it can be understood that one of the main reasons why the typical report is not

appropriate for the purpose of production, processing planning and/or design is the fact that it
1) shows greater details

2) is concerned with numbers on large scale

3) deals with entirely suitable production strategies produced
4) represents the character and condition of oil and/or gas

The underlined word these here refers to --—--.

1) analyses 2) current samples

3) compositional balances 4) changes in gas and liquid analysis

The order of magnitude changes is considered to be valuable in planning when it ——-—-.

1) is properly detectable  2) is merely subjective  3) is exact enough 4) possesses sufficiency

According to the text, “geological data are valuable for judgment decisions involving the extrapolation
of current data.” The underlined word extrapolation in this context means:

1) initiation 2) implication 3) derivibility 4) inference

The significance of geological data lies in the fact that they enable us to ——--—— unknown data from
known data.

1) process 2) deduce 3) trace 4) provide

From the text, it can be understood that the application of some form of pressure maintenance on
large reservoirs is -

1) neglecting the excess pressure decline 2) permitting excess pressure decline
3) sustaining initial production rates 4) being involved to break through into wells
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From the text, it can be understood that the use of injection of water and/or gas is -—----——.
1) to avoid the pressure decline 2) to break through into the wells
3) to sustain the gas/liquid ratios 4) to maintain the decline pressure
What will wellhead pressure and change in liquid-gas ratios result in?
1) the accommodation of the surface system
2) major modifications in the current conditions
3) an increase in cost of inefficient production practices
4)a change in the needs of the production/processing system
The underlined word compromise here means:

1) endanger 2) increase 3) inflate 4) decrease

PASSAGE 2: WATER MONITORS

Measurement of the water content of gas is a normal part of the gas conditioning
process. There are many instruments on the market for this purpose, in a wide price
range. The choice is not routine. Some are difficult, or certainly inconvenient, to

calibrate. Some will not stand hard physical treatment. Others are not suitable for
hazardous atmospheres.

The grandfather of this family of instruments is what is often called the Bureau of
Mines Dewpoint Tester. It consists of a polished mirror that can be cooled at a steady
rate. When the first drops of liquid "dew" appear visually on this mirror the technician
records the temperature and pressure. It is simple and rugged. But, it depends on the
visual judgment of the technician. Different people get different results.

One problem is the fact that hydrocarbons often condense at a higher temperature
than water and flood the mirror. That little opaque spot may be hard to detect. One
solution for this is to place an activated carbon chamber in the test line ahead of the
tester. Carbon has little affinity for water. Once it has been saturated the gas leaving
will be representative of the gas being tested. At best though this type of tester is not a

completely satisfactory instrument when used as a guide in custody transfer
operations.

There 1s also a visual type based on expanding gas across a valve to produce a fog.
One finds the vanishing point of the fog to determine the dewpoint. It is a low
pressure instrument requiring gas expansion.

A more sophisticated form of the mirror concept uses a gold plated mirror bonded to a
copper thermocouple holder. As this assembly is cooled an optical sensing bridge
detects the change in light level that occurs when dew forms on the mirror.

The underlined term “some” in paragraph one refers to -———-.

1) water contents 2) hazardous atmospheres

3) water measuring devices 4) gas conditioning processes

From the text, it can be understood that one of disadvantages of the instrument mentioned is that it

1) is simple 2) is rugged

3) cools at a steady rate 4) depends on human judgment

The word “rugged” as used in paragraph two is closest in meaning to :

1) old 2) strong 3) broken 4) complex
The underlined “this” in paragraph three refers to

1) the flood on the mirror 2) the condensation of water

3) the difficulty in detecting the opaque spot 4) the size of the opaque spot

All the metering devices mentioned are based on condensation of water except

1) the visual type 2) the one with gold-plated mirror

3) the one with the carbon chamber 4) the bureau of mines dewpoint tester



Y

33} Cond ylae XdX - ydy +¥x’ X

—y dX =0 Juilyisd dlolee Lly

X 4
Tx1}xT—yT+xT=c{f X =y +x =c (¢ —yx' -y +x" =c (¥ vx' -y +x" =c @
Y

¥

Yx,
W +Y
T | -?‘dl-?y v dy = o Juuilyass aloles ol gjle J1,5501 Jols ads 35 alas
€ X

F=y'e* (¢ F=ye"(r F=x"e" (v F=xe’ ()
sopas Wiy oSl (Wil adis Wzl A,C,D,2) wsl b’ —Fc <o jluia Y +by’ +cy = Ae™ Juilyiys dslas y3 51

L ol gy 00l 0015 6lb 2al )l cumsr 319 X =0 ghil & dolan

A A A A
(Y (¥ (¥ (
a' +ab+c ab+ac+bc atb+c a'+b+c

LS g0 Jaod Jums Woln 1y FX'Y" HBXY" + (X = VT)Y =0 landlydas Alslan yuiio yuukd plas
t

:{:e? (f | ;1-;=tT 1\l x:t“ (v x=~.&{1
floull goue K > 0) Townl sudi ciy ya5 WY Jawd ead ool aulyi 31 S0 plas 6l
v
f(t)=J,(kt) (f £(t)=J,(Vie) v £(t) =sinh vkt (¢ f(t)=e< @
i cwdsbe ty" +(=t)y +y =0, y(0)=1,¥'(0) =) adyl jlade b dliuss Cilgar WY Jrod
\ s(s—\ s—1 YS
Y(s) e Y(s) = ) A3 Y(s)=T (v Y{s)=-—;r—— ()
s —) §+Y S 8 )
} N — : i _sr{s+1}7
1o INCE()) 26 oy s it £(8) 6 o4 oo Rl ==~
S
Y - ) ~t ~t =t
-{{casi—e -Y) (f 7 cost—e £ \ vi(cost—e " —Y) (¥ Y| cost—te “ (\
——— T ... a
il Y el A sl (rank) o5,
Y ()
o T F o T4¥ & o
A= Y (Y
o & & YOk 0N &
¥ (¥
©o.—=y =\ & ¥ o ¥
i i Y
Tudalus ouds 00l yu yilo ope polis
g v L=1,=8,% ()
e =Y o ¥ Y, —0,—Y (Y
& 2 =i =1 —h-ﬁ':fﬁ'
Ean s e | \,—1,8,=% (F
$cuul plas’ (0,0) ahaii Jo> F(X,y) = ¢’ SINY &b (ol b 51) pad 430 s )5
KT Y T
1+1+T +y (f X+Xy (V y+Xy (¥ \+XY+X +Yy ()
e Jof pitd Sy oty X' 4y 427 =a" o5 wite K jlewyi8 F(X,¥,2) = Xi +yj 2K 5oy gl (Flux) Lo
231 Canal
T ' ‘II&T
= (f ta’ (t na’ (v = (
A



o of wm,b‘ Qp}TMG«jL& -9 fw)ﬁm

= sl
3 Cand )l (535 50 Jul5 g 3l eolinust g 5 Jgaz @b gl £7(0/ ¥) jlade

X5 | o[y olY oY off olh o[AA (¥ o ITF ()

fi offo} offch offYY ofAPFY VYD VA (F | YIE

3l e ylee Yy jlade y' = XY 3 ¥(0) =¥ adgl sl b alin Jo (sl B =0/ Y 48 Jabo b gl b, 3 eliat b

Yy =V A¥F (¥ Yy =o/A¥ (¥ Yy =V V8 (Y ¥ =Y/1¢ ()

3 ol 9y (i (stlicsn s B 3 oolid b Jgam & el FO/Y) ke

X; ‘ \ Y Y ¥ FIAA (Y fiAe (A
fx) | ¢+ v e vy 1\ floA (¥

e du d"u
1 G jle 28850 alaly (Explicit method) g po Sgume oo Lolas pey b =

-¥Y

= ool e JESS aolas s =Fb
T JFJ_ J~

At At
Uinyy = "Ujp+ m(,‘-'("']"i«!n,rl —Uit\n +T“i,n) (¥ Ujnyy = Ujp + ﬁx- % (“iﬂ,n =YU; n +845) O

At

Uiny =Ujp+ Ax{(“i*‘i,n —Ujs\n +T“i,n) (f Uin+y =Ujn T AJ;T- (“i-1,n —YUj n +Uj40)



B oz Caly HLdd 1ol b Juols HLid ol dg opl 1o aziliar . 350 ol yo T ol ot Gale SalS & (glalyd 5o

ol S g 2l (Y el (ST al3l o 2l celes Sialsdl (Y ol 2l als ()

Camin 3 Ay iancsas S b gi (ISothermal-Reversible) ;i iy cuis p Jlo ya5l bluwi! aisT 3 390 50 pj Olls 31 Syplas
ol

ilign halydl daasme 9,5 (Y Bl o S s (29,5HC)

O PENSUPY PSS I JONG Sl e &y Jage oS 5 550 Jad (F

1) IS ol 39290 Yoo o KPa 55 3 0/ I0M | wo b o5 2o gty (6o yiidaus 55 515 5ol S Jlhn JSC Glae
L a0 dalol ]y 50 0,5 p )5 canl o Ym' I pe Sl cpl 30 0,58 313 o 8 b wled 30 yaiumns ST U guiS 0 p S
u,,/_g b og anles wly KJ cuns p 38 buwgs andl plxil J5 L8 iy o 1Y0oKPa & juilow jo 51 jLES asi!
- R

F 4 Fo()

. bo (Y
,:" &b
tl'i;j ¥o (f

Qs
o PR P = L4 - « T 1/ : - -
25 B 3 5l SaplsS 29 o0 pS1)3e « Py )Lid TPy jLAS Cod adyl sl 1 Jlayigief wisl ' b (65 cdiny pisann S5 0
! oo 3ya0 oyl 40

b go alS 5 9,5l € sl Shio 8 590 (655 el
kg Gl (3 (5L (F wilegge ol 55 (9,0 (¥

=g J_,.'il.i"l'.-’.lfn s Yo gaime aulo 3B L Jolal 0 3T Fo o JaililLFo Jold o)l FoKpa J5 L35 4 YY°C gles yo
JVoul ;L 58) € 51 i jbe 30 9 Joilil 4y uiS1 g pob 0By oo JICwly gL YO 9 YO Lulyd 10 39 Jailil )l )L2S a2l
(D9 (2,9

W S F (f Yih 4 ¥ (¥ WY Y (Y \FO o ¥ ()

Sstg a5l et ygmm 008 bwgd (CyH ) L5117 Fo 3 (CHg ) plio (Joma) 1.7 0 5 JSiio 5515 bglio Sy
Sl jLEd J0 0319 (glo S 055 0 wSTy2e VY 0oKPa , 100°C Lyl i GFoocKPa jliiy Fo°C les ji(Isentropically)

KJ
Tl _,.J.Ea-"l{—g o i 3l 0500 U Bl W0bL o0 ‘IJ?KJA{g.K JT,-’TK'%{E K iy a ol g glie

Fo()
\Yo (Y
WY (F
144 (F

43 ).-.1 h-.r,? 0d4lq (S 8y sl Sa> g0 juddaw _,.:"r'r-nK sled o (R= ﬂﬂfx%(g‘k ) SOT jlf'l!_.-‘ﬁkg Jlie 5O aalhe

Jzxo Ji olad 9 AYKPA luxe jLid aziliz widlygn Yoom' §PKE wady & (ygiunsy aaie ghins 9 pp2 9 09017 O N (ygiaany

P

i r » m

Tl i M cuws p dilaw o035 bl A ——

- kfa il pl e P e AN
m

oV (M

oy Yo(V
or o (V¥
o Fo(¥

~¥5

~-FY

-0



€~
R M}‘WL&)ng)'MWL&US mwj‘ ;;NW O 094

kj

S ¢ o)
sec

_ _ _ - kj -
)9t ey Camnal W":'ﬂ_'k‘g— ol ‘!;}Ui!'qt? Gl =0 45 alls ol }Fﬁﬁaahﬁhfﬂﬂ"k—; ‘;.;Jtﬂfkg ol Al ol

= kj .
Olggdas’ axly 30 1330 cul b Oyl JESI 74 ﬁkaﬂnE = (P AT Jiae 0 30 o0 belRe JiTe jo CSlese

el i
fYoo (f dYoo (¥ Fhoo (Y YYoo ()
s RT a :
V) gl e s ob wiul b (b o 515 ol P=V B " ol 35 o0 S95m lgwily Sl alolas 1 (g3 PVT L3,
= V
RN PECOuw B JPRRCY Y N PR L S TP Ot Ty P I-.:_Lw.:.ﬂvf pr Y
V. -b V. -b \Y V
=RTln———— (¢ As=R ln——— (v ﬁs=RTln~‘—;i \ ﬂslen?T 0
. | | \

. \

b,S i b Jol Cagi 30 1080 o0 Sl paudi  Jure ddal Sl ailflas Cogi g9 30 oty shyls juidew K5 8 Jlowsl 31 Yke

39 30 33 Ty Jleg slos o Ty addyl gloo amiliar (I uia] y8) ol o> i Lo y5 wdar b pgo g 40 9 (1 adal Bk ol JUAA S
Sl gutmo pj daly 51 Sualas’ ably oyl iyl 9

Wy <Wy «f AHy <AH7y (¥ Q; >Qyq «v AU >Qq0
Cogai gals & Joosi 1y 3 lgi gn 325 Sludas | SalaS bausys
ol sz les 51 YL Sl glod o 38 o515 (Y o sy HLid 51 WL ol Lib o gz RalS ()

JJiEJLUlCaJQIJL:.:!&&JJ{H{L;[:GL:}PH}WGM als 6 bl o9l S ],_sh.h oals L lazes 518 bl (¥

yaidais 315 30 00t cam 0 p Sl o ToYKPa 3 YooK o (y39,0u 38 gl o Yfm' e b &g o oo 1y 35R0 SO
&1y D950 3o g axdly JUEst bsono 43 Lo S V0 KT i o Job 50 a0 00 JUEH 5 4 5 VAKT g 05 200 (559730 dlimgy

slys plpK s » gike J510 58 gl oo it e Cv =T/ F K%g -k 4R =T'I“'K%(g-k Oi9yen 3B
oy

Yot ,v(f \PedidNs Fot ¥ (Y 555 ()

Jeslio JS galdan 1y Jgne o duculdd p 0is] yb daw 51 8 o (Senoliy 390 5 452 S (Ideal Gas) Jlews! ;8 (mole) Jge Sy
Suad o0 Cowd 4 |y 45 > (Thermal Efficiency) g,l,> 233 ) kulgy 1 SeslaS .and oo planil

: @51y S = rc—:z I('EE
"thz‘_?:’_:: ()
nth=1—-:—'i{ (¥

Ny =" krp-1 &
kr
Tt =‘"rr.;(kp )

‘:'J"':l.i" pl;:tﬂj.u l.‘-'"’""“ ﬁlna...ni_,: Jlt.nfr }.l-.ldw-uf‘,: fC}'ElE}uS.mLJaFJ: reges J‘ adal JI5 o SelS S0 b

ol clod oot 318 & Lo yS JWasit H1-Y) il i

b o o I LA Sals o(Y-T)udul 3

call glod caxd 3 1 Lo )8 &ii:ﬁ-ﬂ-ﬂ.ﬂ BL)

Cull o Canai 51 LA a5l (F-1) il 3

Tund g uled Cawyd |y Ggd 4552 22 L0900 ) Saolas

T1o @ Tio T Opeg® TIO @
s @) . S () S = &
(¥

S Aa

(&Y

-bY



o of @nm)l.f Qp}TMG‘QN -9 fh“mﬁ)ﬁm

&) buxo (slgp a1 boyS g 00905 Sl o YOKT jlade & L300k glasl 4,5 amio s 51 (Carnot Lngme] 5,5 ;9040 9
rbad Lo a1 U 04l o0 001> (Carnot Refrigerator) 4,15 .:_,.,.a 9 4 yeiee el guulel IS -.:....'F'u.u &Yook gledly (0w
D gt ‘_sl.n.'l J| ln; Yoo KJ a6 alb Wl _,.;.n.a-n.:-,...-COP 'I-.n.‘l_:,..-.u.u o ﬂJI-ﬂ-i:.l i g lazs> ﬁyu.ul.t J'ld.ﬂ.n 3o njlj.n.lr l_}
TudS aulad buaxe (glap 4 g 00g0d Z1 2ol

o (f \WAT XY Y (¥ Yo

G o950 p5153 (Irreversibly) piub el p I (Isothermally) Jlogsl jeb joidow — oyaiu S 40 JTows! 518 g lie
et g 0T (sl S (g5 i g 00 B e LS 5l iy o0 0T dadal JLES il 90 & 51 s 5LES 4!

z KJ
(el YYOC lus 5led)t 09s anlys s 398wl i b 518 9530l pudl 0Bl ge 0 00 L 3Y,FKJ
- -~¥ K,J =% K.] -
Axie ' — (f ~Y Xlo ' — (¥ -8 xX\o ' —(¥ —#x\e ' KJ @
K K K

M Srplal Ojgaisl )8 @S 3L 1) (gt (59 Hlid Cull Glod o azmilis 551 ;1,3 10 °C glos 3o Seiuy 50 gludl pulo L
ol o yo 5 glodin ¥

sl e 0520 gile (029,51 51 14°C glos 50 gLl ple (09,51 O

o pln 05120 e (19,51 L 1C (los 50 Ll ol g0, (Y

Sl a8 5120 gile (29,51 51 1+°C (slos 0 gLl lo 95T (Y

il gl pole 9,51 51 2a5' L g 2t Wl o w5150 male 09,51 1OC (slod o o Jlael jl2d 4y S (F

3338 o 735 o 51100°C 3 FoKpa bulyd coni g oad Silibol oywygi 0,yfs #00°C ¢ \Mpa bulypd con T b
Pogr wales judar 39d 7)1 (pa el 1 wilgi o0 H L o] Cd 45 Sled 0y oyalls sl LA s ygi 203U

Yv;0°C (¥ ¥a°C ¢ oA °C (¥ #Y,0°C ()

€y 3 9 Ty, , Ty glodgs o (Carnot Heat Engine) Mh,e $25 ob> 09790 P35k 5w 525 lally) 5l Suplas

$Coul gums (Carnot Refrigerator) Lo 93 ylee o (COP)g ¢ w50

Tlﬂ'.l T

~(Ty. Tyy)" (COP)g ¢ (¥ £ =8 4
Mo = (TL- Ta) (COP)g ¢ (COP)rc T,
T
Mg o= (COP)R ¢+ (T TL)" ¢ Ny o (COP)Rc= :

il ot il ol io b g2 5] 10 45 Conl sl s0ld 1’=B§+h—~;— S ygeas bod g jLa3 51 b leie @ U S 0% g pxo

Pasf oo Cawas g5 Juuly 3l Suolas 5 518 ‘;,.11 {Fugm:ity} duculS o

f b
Ln{;;— RT(a + -_—E}P (Y Ln(P) = _—FRT (b - ~)P ()
i | T
Ln(=)=(b+—)P (¢ L—H—— --P
n{P) (b+T} ( {P} RT{a T)

-F



.......................... aled gle)F Sadi vy yo —FF

il '_dLu; Gjﬁl b:._._‘:'-::l dy usl.n; 'F.E:II'JJI n:-..ﬂi.'lﬂ'l ":"'?"";'; (Y il 'I.Slh; szfl 'LSJI""" HJ-_-.-‘l'E'I {11
Sl gl )8 g5l Colam a4 ole,S (64 0,035 Cos (F Sl (Sl 3k 4 (6l e (Y

oUs S1ibeo Julpl byyo Job U (s Djpo 4 o] 3 g Conl oud Wyl bgyike Slybl a5 0y 18 L5 o 1) (el by 2 -5
o GUslyS 3 Gy ©yly> JUHI 5 9590 50 9 ol bgydio 30 (A (510 dadiy 45 G920y d9ud 0015 jguc by pie onl 31 (S
ool 735 5531 Tl 1 S35 95l S Jab a1 51 el Toun! oo ol 55 51 SaslaS L cil> o AT/ dx
ilagee ol oo GlislF 5 Gy o)l JET 255 0 el a3l L (F
oo a5 Les oLl Gy &l JUESl 25 gk (Aalid L (Y
g gl Lo LS 5 Gy @)l Jaml 5 ol il L (7
Sebige 1P GbolS (Jy b Gy o)l JUR 25 Jolo uljI L (F

_ W
D390 4 s gedaan 1 Soyly> S9g0 sl oy B% 18 7 ke (Frlye g wlaige yeus (Bl YoM SIS & e S 51 -FA

m
£} n & Ly
faml jois o pedaw (Lo Cuwl To € Jaame clos o YO B el v e w0 JESI gl
- Crr ACC (v v."C (¥ 70°C ()

ol walgs idow oy )9 pleily Slo ax 40 -F4
D93 &85 I8 93l o5 o) (ol (o s & aoe 5 o5 (s Cuglie b (olae y S e ¢
sy 5 Sy itk o8 o ol b 45 lagin S5 i Caliny ilne 453,90 5 O
D 4235 IS aSb Vb ol aloule s p5 45 ara 0 5 05 (Ralus Cuaglie b (olbo &5 Sjg0 yo (F
39 433y I Al Y o] ploulr g pe a5 o 50 9 Vb (s Cuaglia b oo, 45 & je0 o (F

g ol B pr0 Cp—'E aug ~Ye
Mach number (¥ prandt]l number (v Stanton number (¥ Nusselt number (

buadi o CO1)3 glod 51 pubdige )13 J jas 33 1y (DigSaayi 3,00 5ly2 6= YA'C glao U (21s 58 JSCB gl slaly) 50 -V
......................... Coygeaial 0 Al ouds @ale gil) iy g bl Ty ol dios sloo g By J1aT9e

Ol gramo Wish JTH15 4 B3 50 35 By 31 Ssalaf -V
OV PIPC N [ JESRC KPP SR S 1N p PP SN (S ORI W) S5 SO SR R T ¢
AL YL o1 Sl Culus b g 3k dlg) (glad &S el bt ol 5o b oyols 15 (Y
g gldiode LB S8 b ol 513 all alb o5 > YU Sy b Jlw b g iiy Glil 51 ,.dS ddo) JlLbl 0 455 00 o (T
& gldasde BB S5 pd ol 18 ol il S5 Vb g b Jlw b g aiag Gl 5 s ddg) Qb jo 4S5 jee o (F

b gdge Syl ye JUEG G o ol Ol aal j0 .0d5 o0 jeue T‘ﬂ’ bl slod @ oxbaw (59, ;3 T cled g Uy ot g b Jlow =YY

axivo Jab Gl

ks o S Sl (Y Ayl oo Sl ()

s T i talsil cnd oS PG 4 S (F s g helsd (T
T3gu 50 gl WAST puadi Ol 4250 L31,F & g0 )0 Y Cualiid (43,5 il 90 b Y S5 )0 Oyl JUSH HLS VT

Syl &Y Gl Ceeglie Jlaie 4 S (F Dg o iai (¥

Pl g0 (28 (5520 BY 3 et by (6500 LY gdams dndeo Sy (59) I L% 50 225 Bl T SealaS i VD
P. — o (¥ P, <<\ (¥ \< P, <ho (¥ Re 20x10° (1



& . . T o 0o o o o

) g0y Jlw Salo (350 S0 0 YOm yhas 4 59,5 S5 4 5,508 5 Yom Lol 4 JSD e Oy (59 EID (pude oS 93 -YF
P ygeai] 30 digd g0
Dgdise Oy 5395 S5 (53,5 AglS ()
Dy g Oy 395 JEb (oaSie dlglS (¥
B9 3yt 5295 (53,5 Ul Sl San Jlow £ 4 (S (¥
ilagga (b LSy GLiS > a0 g dighioe 0y Glajen g0y (T

(X¢) dg Jo15 30 )1y i 51 Jlaw sl by5nd sy p3¥ Job (Pr < 1) wdlpo G 1 j3es o Joilyg 0ue &5 Il g1y -YY
(Xp) (Soludgyond Hhi 51 Jlow 028l b yamd sly p5Y Jab & G
ST A O
J.....uLLfn I_I-,J ﬁ'

WSl oo S5 rS-‘:'?S' @
8l Sy i ol S 1 oyt S e g iyl 4y Ko F

Sy a0 X g (P> 1e0) wll )5 cdSG oue g Coll oylgd slod 45 )90 10 dg) J510 40 aidl anwei ¢ al)T by o -YA
Togai ylaid po ()lgf g0 Jud baaly) 31 SaalaS 51 09 a23,5 Jl5 55 Jlow

a'T dT ¥ dT
s N El"l 41 et &
dr’ dre; dx" dx
A cups Jid Ul I SaelaS 53 (Sgdige (py8 Jigb dgl) Algd (ay0 )T Ly 9 AL ST Jlow g LY Sl gl -V
foaw] E I ,_rh&y

Do 25l 455 Syl o) 0)lgen (glad a5 S84 ()

33,5 Jlesl dgd ojlgps 4 2B Sl LS a5 SSg (T

Aigd andly a5 sl Lﬂpﬁjd’jﬁﬂrﬁﬁmpﬂﬁgﬁjw
m,;mhd.ﬁ»_...;h Jhw Cae o g L3 iagd 0)lg00 (glod &5 3 (F

9 Swoliad 9)0ad (5500 4Y Caoliid (59 45;-3‘* 4z pans Sl 1) Jlow St o dailiy S adio 59y 31 phl Ly Sl 50 -As
Toubls wbles amiuo 4 | askin dold SU 0 Jyle 50 &Y

il g0 S g pa ()
abgr 05 (Gl 550 Y il (Jg Gl (Saalndg)aee (550 4 Sualid (¥
by o bzl 9 o (F

il ga ol (Seeldgyues (5550 Y Cwlis (Jy Sl (51> 50 4 Sl (T
Wyl Yy w000 Jhad dadin U S0 phaeil SO lan (glp o)1 Sl v o A
_ g Wi CugiBgn &0 Sl sy ()
Al go e §9) ke 3l Pty oo 05 (59, a3 3] Slomle 5 (¥
il o Pl oo n‘,fgg”d.-._..n.utsﬂ:ul:- oy Lad yo i o ol31 Slouls co e (F
Al gn oo oS (g5 dizhr 45 Cul (gaBge 0 SNl Jlomlz cuyd ) b e 53, O3] (Slomle s (F

00,510 (S 3190 3 S plaS a5 olad Canglio JR05 4 el gy 90 (wlod 40 -AY
el ok 52) 9 Sle (F s 33 ot ()
JJ}qMF{T LFL.:EL:...C_,.&:,JJ:-EMI;}WW
fowwl hale o) Les plaS 7 olaw g ot o0 090 30 -AY
Cal S295 s 4 B0 Sl (53 Tohamw ;5 e ()
3y e s Gl 508 b dad 125 it (X
ol 588 ka5 125550 e 4 G38,08 Tobaw p2 o pS (T
Do go i v pb alixMo LB el g (65 arge S ok (59 g demST Y oS5 (F

h=\eo

W
F x sl ijfdw1ﬂﬁgk=ﬂf&;?—k sl Culand wuyo b Gile b1y S5O glailgnud clalgl cygym -AT
m . .

Pl JWE! ale) ji::ﬂ_,: 2510 Wadl juds wl 3ile cuwling ol Yom de) 2,5 glad ST . euiled o0 guu@le
dcm j s (¥ Yem il (Y ocm gy (Y Yem ;1 .S ()
8510 P Lod s 9 Oyl yo JUESH L kD)l yor JUESH (5l puansdla 31 SsoluS j0 -AD
- 1 had ool 4 ol \
0y izl 8 el o P A e o s ¢ st g Sl (



Td T ST B % = = S S

o of @nm)l.f Qp}TMG‘QN -9 fh“mﬁ)ﬁm

mm—

] Ba ] S A salojl (6 yafe il @ b 5l w5 OleMbl Lis Tr Sl ahis j0  -AF

3 oo 0 A goole clil ]IAG =ofYo mole fraction

jﬂajjbjahjjwwwehjbﬁﬁﬁahm Fﬂui =o/o} I_,J,.n:j.‘g-

Elna”-:g,ﬁ.u_h!jwl_,ub;@:uja Aﬁuhm IAi =¢'.r".ﬂ'|‘:'| ulg.n:j.‘r-

,E-l_‘.ﬁ#ﬂ"ﬂ-jﬂ ﬁt_gnﬁlnf.‘nﬁﬁ IA‘L =ﬂfﬁﬂﬁ (s!!"“ £y

T s J5 Canglin duo )0 Wiz oo JUEGH Llie 5o asle 318 Cuoglio Sledbl opl
S0 1,8 518 5l 0 Coaglie auky g aube JUB 3 Cuaglie wus s AN ()
Syl 518 asle 518 0 Claglie wsyo FY 4 515 56 15 Ciaglie as s YY (Y
Byl )8 asle 518 40 Cusglie (gauls g 31 51 0 Caaglie sy AN (Y
250 513 58 5B 50 Cuaglie duoy0 YT g aula 16 10 Cuaglie wuo o PY (F

Al el s AT D e s oy LD gl pyesilia] due ST —AY
= (Sh)
(Re)(S¢)
Togs alys i 35 plaf 10 oud 001 LES & jawe & Oyl JUESH s )0 3] ity 5 o1S5T

(Sh) (M) (89 __®e)
"Ro® ¢ THTReen ¢ MHTRemm ¢ M= o ¢

Sty

Obid Srglizo (glod 90 3o 1) Jalowo bl s ¥ 9 Y (glo il Tocl Golo 5 buly; 51 plaf B Mo j0 A goole jl 3ady Jalxe S 30 -AA

.J.ﬁﬁu.n

T T

\ Y

[Dﬂ j_l 3 Dﬂ- l_], {"I

(D?&.B!-t)m = (DTRBF)T 4

(DaguT), = DapuT)y ¢

E:@I =M {f
H ) K Y

Tadly oo a5 51 3590 53525 sadn 35 5l e plas ~AY
s Galsal 1, B ps A JsSlge 395 b liign 123 ialjil b daid ()
iS5 i yeaitd bod Dyt LB 0 A JsSlge dgdi s pi (¥
S35 a3 (G ymeiS LB ST LB 3 A (J5Sge 3985y (F
Sgbiee B o A JuSse 3985 cu po (Ml o L35 alS g Lo Al (T



W 31 (ol 515 (990 3T (e ol o g i yiuwo
oST 093 glun Ky 515 508 5 oxe p 2 JUESH curpob y Ky gslo 306 0 e oo JES o 2o 51 G Gl g S 31 e o (4
13 o )l 43S g 3T oy JUEH 45 (6308« Joxa ] o
b m << 5l 6 ()
wab S>> 551 Sl (Y
Sl M <Y Jolad giomin dygly ey 45 (g 518 6Lty M >3 Y ol ite angly i 51 e 56 (T
A P (giomie Sl 5 4 (Fay dga (al 3 3500 S50 2 JUE S8 5 05l L 4y B8 g3 5 F

Ol byla 5500 el slaJgSlge g wiS oo Syii bylka 10 A 58 sl JySpe 4 &5 By JS3 G5 a3 i balke S 3 (4)
3 Hesr Jyo puf Vi i gilese 0 A goole dgii oy yob Dﬁi Tads co ol 1) balie 3 A 58 Sadi o pi alal) plaf s

bl go bylo 35 51321 Slasi B .adly 0 belio

\ 0 Da, V- Z
Yam=5——— ¢ Dyu=) —te Dy, =‘;—y‘n‘—@ Dam = 2. ¥iDa; ¢
¥ Yi i=p Y 5 Yi i=B

i=B Da; i=B Da;

il Cond jle Absorption Factor b wis jea5 (4Y
wir s b ot 4y Jolas omis coh oo (Y

Jol o et 4 Dl e Jas Gl cad ()

#ldio g Ailosgei dnmlono 428 ) O ypue | Lo 5] 30 pale 36 40 a5 et e (69 5 (e S (BO3b Cu e )l P i g S o (4T
- r_ﬂ 58 5 53 i (33l Cue BB D Jlp g cul 33 Lis 193518 45 T yme0 33 iled yaT Caid &y S yd FEIF wlyly ol
Al g0 e (538 )80 (B3 led o L (B3L a o T jaliie Sl jads

Ao g3 FPIF olaa (F de o YO (Y Se s FE/F (Y

Loy FO ()

LNTU) & 0l o cond s Z= (HTU)* (NTU) gala, jl z £lis ;! (Packed Columns) culf glaaist b o 2 elezy o (aF
Tadly wilyi oo 25 Sty 51 S o8 NTU g8 gl 39 sisliogo oy JUisil aoty 1o sy HTU 3,0 JUisl gloasly olas

NTU=jﬁ dy (0

h YK
— K,a
Ailge oS g pre bl g2 2 Jl agia o po (Ky2) 58 Jge 6 G NTU =——v
¥y .
NTU = .__d}r_ (r
¥y ¥ =X
- G
Aibiea oS o2 ol 2 g2 Jid) basgie s (Kya) o518 Jge s G*NTU-‘-E‘; (f
.

Tnll..l.'.‘hu.n '.'Jl.-:-.i IJ {Rﬂ}dﬁigll} uJ'IIJ Sl oy ‘shd,.u-;.i _'||- l_f..g FLII (4

Apg. u
R =—"= (Y R o
a it a Le



\T a0 oW ol (il )15 (990 3T (wnadii Colw g s puo

e — -

o= mr

=Y K
%u.‘t | -
A ~—F8 Trady G )
& -
S Kt
n 4 '

(aidlgo aole g 51 50 A Juo ey clilé y 9X)
23 £ (NTU) 032 0o 50 59 55 g 237 59 008 0lonl IS 1oni b il o5 38 lonl 8 10 A Jge 05 10 (6 5mei5 Wy ()
Shoyr Jol5 42 3900 72 0)ly Jve 2 &5 8 Sl b aS 0 S5 g QI Gl &S mle o1y A g s> Sl sl (Y
oy ol 4 09500 2 3l Jome 10 &5 (ulo CBLE LA 0 S5, 20 Sl B G &5 G35 oy A Jge e il gz (7
2t Xout 3 Yout i wlop e b Jolbo Cllo 4y w0 S5 |y gp S gl 1 ST, gl 3 518 10 A Jge 2j clile wilyz, (F
il bl Sl s en b

253958000 ly & ABwgy ok @ g o)l 4 L Job g W clin 4 zrhauss g Glo (glojlesd g9y 51 P S5 @ oule 31 T30 old -4V
oylerd sl 1w led o Ll Canl &5 > 40 ,;,Tcnﬁq-dﬁjbdlgjﬂjﬂj A goole il 0 d 3 <ol oyleo 69 u‘ﬂ'ﬂh-#i.’l'u“ﬂ-
1oder aisl )b oyl 50 Jangio o SIS cag 3 S5 i Qoo (2 Hliile 4F (g 5ab & puiS i |y oo pld b i Casliid g il e 90 1,

W35 o0 (5 yuad g Wilogga ol (V Tt NARNY
Syen plp 90 Blo b 3 oles o 25 39850 il 90 (F e NARR

m . kg
G ) Job 31 5 S5 3 35 gt 8 ¥ St in o Y0 B 4 el 51 P =AY = I 4 e oS a0

m
Touwl Sl Wiz algd y3e 30 30 o lei Sl cdlo ool 30 038 g0 cadl ISl TFO O ojluil 4y
b (¢ do (¥ o (¥ b ()
A SH95ig0 )L Jlado naiS pilp1 99 1) prensan J5 LIS jluiis Cull sled 30 5T B (555 bumo 12 A IS 5tb J9Sign (gadybo Ky Bgdi 3 -4
Y\r . = —F :
Syl | 7] el Dy oo uai (¥ 5 ol (855 (Y Sy o plpr 93 ()

B0 o0 Sl Cowl ol 3l glow aS' 1) 7 x> wuo )3 W 0 0 U SGblil Jlade (bubble column) jlucle J8 Qi zp oG g0 =Y
28z (8) g2 a2 92y 5 plo g U ulad o3y prhans Bl po i FIB g5 p oud LSS slabe bawgin jhd 45 00 3

Pl
Y Y A\l Y
m m m m

Yo — (F oo — (v VWY — « Sl
m m m m



522% 110 $LIs (gmadgal 09 g0 gly3ial B Pl Yoo Kg L C 00y 1Y JolBA 3 C Joloma Yookg gfyiawl aishyd S 5o
S 0 corsessiresiras Jold o ol .08,8 0 A o> 00 4C
CsA 3B byl (f A 3B Lol (¥ C 4B Lyl (¥ s B ()
o f 4 k
i sl sle S """"'I"t.i"Al}lmun L z Eilw e Cunad ol Lolad alaili Slasise PLLNPSENE YRS TR T RPN U WO

el plas Ky T Wbl 0¥ ol 5l o295 @le 301A ol 4 539)9 ) woyd &5 (gl s (512 1,

\bo o (¥ feoo (¥ Yao (Y do o ()
&l I )0 SSw i Jaopud ¢ i silwlis cu o b 55w 532 oo 150 Jold Jlows! J3290 balke I juski SO 58
hwlr‘fu@ﬁlﬂuleh Lt.:l..u..u.l thnﬂf

v \
=1y ANl g ] 7,
Y Y

X =X

lﬂg'l D - W
=y X
RV LN AR ¢ auNm+Tﬂ= D = adyly 40
loga 4

ol (g5t ol a3 g0 Olay g 0392 (F52 Jliges; 9 JalS jgmilias ()

Sl g ol s &y Logy o O gy 9 0392 (S5 HgmilaiS sue S g Jhgmy dus S (Y

Col g i 41 Bogspa L gy g 0392 Sl 5 Do S g JalS jgudlais e S (Y

Cantl STy95- (63959 pige 4 bgy e O 5y 4 Sl 500 e Oyl 9 Wb 5l e Gl (F

AV L ply g Coli ]y (oloond plumas S )1yd <0 51090 00 (ST 0UlS yasiad Al 3o S5 03 18 652 1T 0 Jold (51595
ol jld e3> 110 g5l pulo Jokino a0  plind Bubd .S o0

ot )8 252 TN0 (golo aule Jalowe 4 a1 S5 o 05 IS0 ()

D)8 3525 18 052 TN0 Jpame Jolos 4 sy Jlazol ailei Joe 710 0 plodil )l oaisS 5055 81(Y

3yl I8l 50 51 5 2aS aSh gy oo S5 052 110 (sgl Jouama & dls 1o K 0 L 4 (Y

bl pai S Sl (F

10,10 yuballi 7y g Connnd (5 piton Coaer 3| L AISS pusad G 3l eolinal ) Cdls plus o

oS ez alais ST L aule 40 (Y 3L g alais B L asls g0 ()

a2 gyl pile S (F C Gygiay] i gl mile 9o (F

0 i ot - A SIAT U alad o Ol pe ga) 9 A yiuﬁ“.ﬂiﬁjhﬁuﬂ"fjmjacﬂgﬁ#ﬂifj.zéjjli.l}é
fog unlys yudy Yy jlafie ais b 31095 anlss jud a5yl 51 Jud

Y, =1 (¥ Y€1)

(4l gloosls @ dogi L) 0,5 A5 il oles, o (F b - W

s il oo LS5 Gl i el iy )i i Cugh) Sons o

D9 gad 2 JUil Slalee oy 51 € Ay go Slaina 56 Jo 3 g2 JUiil (O

sl oo 5B 50 990 55 Slelowa (F ol o5 58 jlade b aslis o ,l0u jlada (Y

Shazie 50 .l Y Jpams 9 S1y95 u ooile Jgmame SO 5110 Zy1 sl 9 YU Jgaro 90y odle « (3o 99 ubali £ 0 SO
it i dad- Slusial 53 (gladaii dr UAW 75 (yaily Cunmd &) L9y 0 wdad § AD 7 1 SV Cuoud 4 by 3o i Hixy

5393 Sys> 4 bogiye alads (¥ sl Jypama 45 by pe dlais ()
ol Jpama g Slye Jolis & bogsje aladi (F Ty oot Coond 4 gy ye dlaiis (7

Fldglign 428,5 S=D ud b g gledl @alo Sy F 3D u S (il ol y2r S5 Mecabe by 5 eolitl b (J3orgd yulai 5
#j= whidly X =07 4 jlalls Jpame )5 571y e (Joo 32 009101 F iy Y = X b5 48 5 F o glilas b S Jxo
fog anlys juda oailer 3l %3 )18 s (9o

Xg <X (f o AT o (¥ o,0()

3y9ms 33 218 glosac g owlul il (Contact nucleation) ;s £4i v o3 10 9 419l SUaails ganel jdlinw ¥ Sldes 40
P gadild £9i ol & Conl ond Cull T cpirad o gome Ol i 51 pds ¢y gl adlinns oS

93 adils Connazr 0515y (Koms 9 S ol 393 ()00 25 ()

)13 Lefla (37mg St 4y (K g o L3 395 50 5 (Y

ol Lol 59 4y Sl ity b VO a0 2 4yl gl 455,50 30 a8l ge Bl 398 4y S ) 4z 0 B (V

el LBl 398 4 Cond | 42,0 @l gl (gunails 4 j00 0 oo LA B8 4 s 220 L VO az o A (F

TS (0 yualli W98 ()1 p2 JUS cu 33)U g BPE (5195 joume Cupr 50 glal o iy 00 e 40
iﬁﬁuﬁpfjanJBFEﬁ ..J.ij.hun.:l.;;j.:;nU 5BPE["I

9b ea o5 U 403 BPEY gd 0 03 U 4 o5 BPE (v

-4Y

YT

-Y-¥

Y&

—Ye¥

Y

W

-

-1y



(wet- bulb temperature approach ) wgb yo &)l a8 & K355 wu OIS Gy (o lyb 30 pio slbeasl 31 SO

Fkblyigo 59318 (ol B ysm o3 S0y 38 51 SuolsS 509, S5 1 4 by kSl g

Ly -
<! 1 e twy
tw1 —1;31(\
ty, —ty,
tp, —tw, O
tG-,, _tw-., (¥
['I.q*_'. T_ tG;

t'ﬁ"1

3380 3% 25 o0 l3F 1 SaolaS il als 5Lad aSi g 10 Jd 1) gl i)l (glagy )T ayud o Ly Slalac 4
fdlygo g 130y (o0 Wil 00le Wiy il &5 (52 (Gl o i g i (3l 5ae
Hhise Il (g D3z 455550 9 33,8 0 0F L Glie ()
diloge Soli (gl il S 5 99,5 0 o5 > e (¥
oo Gl pa (ol i S e Wl o0 Sl e i €F
hise B 18 (oo o a5 (b 30,5 5 05 iz lia (F
~» kmol kmol

9 0/ OV i P oy el 7 S 50 (Fg) pyar JUSil e b 95 jeae (Jgo Sud
m's m's

;lML:,.’-I Yxio

T

m
thcaul gy (Hm]u.htﬂ aely Su  Joles glii )l 0l 'ﬂ=fﬂ'¢E boyS 5 o3 o

YAY m(v ¥ cm(y Ad cm ()
Sty SN« g Sy Senl 4 55 3 £y 1y Consl 00D a0l sl S5 Ky Sl oy ik o2 5 3
i P LY
Aygo ShalS 7 o i zal g 258 (Y Ay o IS 2 00 LB il (F
Moo Ml 75 5 L28 cdl el (F koo SalS gy jLis cdly (7
- r
il adS e hol>  wled diwauli 30 5l \n—t- L dig jU I Y m o5 Jldas o (settler) il gjlulus G5 cusbio yhi
s min i
Yo m squ= (F YYim sgas (Y ¥ M squo- (¥ ¥ m sga> ()
5 EIE Gyt Jud s 5 5
g3 opahad Jolma il S (¥ Sadipand b T )
d9bin Jolo P 55 5l i o Jls S (F g ca oolitd P> pus 3 ke 51 Loy oy (1
P gaalyiled 5o
Sy o Jlesl jLi86 laan (Y 29 coi Jlagl 5 508 (A
D gals, oo JLM‘J JL:.&_GD}: 9 Py B EﬁE{f D oo JL,.;[ sl n__,1_5,...h (v

LS T10) Y lieme (il Oge Joko b guliinnd U pablas o0 g 99 g0 01y Ky o 5z 1.0 ol pad 43 Igh s 29 S 4
bl ply ol 50 Jolae S g Slaad by
F aga> (F o (Y F ogus (Y TQ

-WY

-1\¥

-1

-1\#

-1y

1A

~11A

1Y



==

ol p139lipS157 9 Ll b y2r 45 0SB )8 Tl po pady el laily ) 51 S0 plaf (Sowga dlolae SB35 ITY

V=(t+Yx+Yy)i +(t-y-2)j+(t+x-2)k (v V=(t+7x+7y)i +(t-y-2)j+(t+x-2)k O
V=(rt+7x+Yy)i +(t-y-2)j+(t+x-2)k ¢ V=(vt+¥x47y)i +(t-y=-2)j+(t+x-2)k (¢
B N7 - JUAS V551 L g e (03 s 3316 ol AiensgSmsg  —IXY
ol - I (F Bl - Sl (7 oealS - S (Y - gals ()
1 Tmh!ﬂ'iﬁiaﬁnlijﬂbflﬂd@uﬂbﬁﬁa{qd.l_ld.:_-!.?'.z =YY
Y l
X Y
'
‘ [
t ’ ; \ 1
PCR
: RO% R<?,
\ (¥ (\

A ahi 33 Cif olai o KD wazg b -ITF

A4l 42g aas (B

351 3929 fputy95 (¥

D)k 3929 (et 4 g ey & (T

% Al 025 392y (om)$ L ey Sasl (S (F

edh >R oo )lgen ()
el h>R sl d<D & 590 5 (¥
sl RZ R a)lgen (¥
ced h2R wid <D oS sype o (F

AR

S

Tasly o0 Lo (Fio o a2 b dglinST17 9 2 dgly Jlow o llcEl Sy TP
Dgo Sk pur b piglipSly g pdpSls Jew 0 ()
o Sy b piBeSTy e 38 5 Jlows Ol 9 g0 o b piueST5 Jow o (F
e ol 0 Sgo e pu b pALASTS Sl 30 g jhio S8yt b g Sl Jloms 50 (T
Colgiar Sy b bS5 Jlows 33 5 Jlos ol 13 D90 Sty b 2315 Sl o (F



o of wm,b‘ Qp}T (A ol -9 fw)ﬁm
Yl SLilSe

Tkl e, ——

=

£ = - 2 - & - E
'f#yuu.n{_q.ghndh dﬁumﬂl{dmthﬂhﬁlfuﬁdlﬂfwtsrj} E s ol {j“"“l"'"lJ}RE i 4o |y

S8 el Jlew oz 15 )

2ySisn I3 el Y5 05 50 dlyf slags iy L (Y

A g0 Joo Sl dld 4 5 o] ol 0 Sl gl 1 (T

2 Gz diz o DS lo dly) e b £ imie dtes & wa3 0 L5 335 sy (F

2 Orypall (2955 om0 plie 31Ky 1S Opes IS 0 e S1Saio 5145 5 jae0 5
. _ —s Ibfsec Ib
fub g0 i 13 Fy3 30 51T, (18 = ¥/I¥ x Y0 , p=YA—)#AF
ft" ft'
(—Z ¥
St 2y
hr

A in
. f'
v/xadxve ™t — @

. hr
1'n e ¥ !
A =f\ —h’ l-— lo (n A YAdX Vo™ ﬂE Ay

FAAS plaSzs (F

s Consl ol dlgd 53 5L08 Sl (52 53 @il 51 30 0108 Gt yu b 30 ¥ Jab s g yin gl ¥yl 4y slaly) 50

Y
Vﬁhx'\n_v m— . p:'\nnn kgr

S m

JISeal, YIF (F JSat 35 JSals YIA (¥ Jb YorA ()

A ol (gobunn pyig 5l baslpd o JTows! 58 S (615 (Bulk modulus of elasticity) el )l 6,2 v oo

S
(GLHP K =—— (azuils) p)
Cy

P KP (v p O
D o 3 1) G s o gty algo 52 Jlo 3 R glad 4 glilgd 310 13 Ul lulpd g o)1 b jor CUlo 58 (6 0diUpSTy Sl
Tl S S e gt yo s 550 sy &

-\TY

-\YA

-y

-\

-

-1y

Y Y
r dp) r
(T o 'r—(—) I\ u=u [— -l—=1 |
R e AR
B T:
R r
T’]J.’] \R
fadlee (rotational) 22 5o ol 2 ol 515y PS4 dsled asdin il 00 (yasstd 23 O 5900 41 Ot s p20lin &5 (T jg0 3
Y
u=x' -y, v=-Yxy( u=-ky , v=kx (
phSgea (F “__‘_ﬁ}_lf)'_r , V= Tl-:x =¥
X +y X +Y
ol quoy S0 30 Gygalingls 5l g el gl WYY
Al ooy jl 9o | Ay ey 51 S e (Y A3l ey 5 g 9 ) e Grey 5w aa ()
Al et o 3 5l 2 ey 5l JS e (F by Bl 5l 5188 51 oy emy 5l ey aa (¥



i —— R

kN

N
Yee = ,ﬂiﬁ.}j‘“ﬂﬁd:’,!‘rﬂg =\Yfoco T}Tcm|£ju;lhﬂa'}fj1a.ihnhﬁ' m J=lg ;9 E.,.zn_,it.a 30 ogu> syaduw glis,l =TT
m m

(o9 4,5 Hhi 5

oYY ()

b : o [AY (Y
\IYY (Y

I 256 mm YIVY (F

{T water =1°" “‘"f} Syl (37 g Sly 50 W30 Al Byl o 4 T Bk 510 1y 950 25 JSE . -ITD

TYAY ()
TYVYT (Y
YN (Y
TYAYY (F

m m : . = " y
(g8=10 —)adligoculf o) g .ot ¥ = =905 30 0lad Cuk puw i jal Cuwd a1y 05 aol oyfed b 5150y 595 -ITF
s

vaN QO
Vo N (Y
\bo N (¥

D g g0 3,lg 29 (¥

Tl ploy Jﬂhpﬂf ‘ﬁy&l S gl gyl g e 4 Swga Aolae TV

0
V.pq=-o (F ?,pq=%{ '\ V.q=o (Y ?.q=—-£~ ()



N dxao Yl Sl
h_ —

‘Sjihh

Curye

Pawp Curve

| > A
e ST (625795 oy g S P98 1) Geay Sl g ()
ool 35 9,90 (o0 5 ks S gl i cm can 45 (0 105 il ol ey (IS0 (Y
&5 8 B&EJa%hpﬁm@}ﬁlhnﬁlﬂﬁmﬁ}Lﬁ;ﬂﬁhﬁ
il 35 3)90 30 51 2l 0S e Sloml ens 45 a5 W pad A S (F

= |
aglyh 1313 530 G985 hyy 100 — 4 VP — Gluidlipe Vo — a5 Cayu b @Blge lsh s S 30 Langleh S Casyu ST 1T
; 5

3 S
02,5 aalys (g il 4z
fadhss o axy (g ©jlas oS Q oo oy 9 D Shad o) oV Silats C o B didlr GRS (P oo py2 Slapiia b VP
/
Q_g" & D) Q _,fe gv VDI
gt gD’t:“ D'gt 5 o A
¢
Q gt gv VD Q gt tv VD
— =1 : . (f = 1
Dv | 5 A "

\



	00
	ACDSee PDF Image.



