5

ar . & -,
GCagh e o folil
v

s LSk Calii B g A abai g0 oo Ry — Ry — Ry (slacuaglie (65501 ) IS5 s y0 ()

R4
n
R\
R, B,
VS
RY
RS 2R
B A g0 Cenglio 51 xS e gy o (ol o Lol oS S,y
R
' ogdin ¥ USE e Jobee ) UK las sl R uly B 5 A
Y s

Syl Re g R cwm |, B 5 A ahi 9o s R coglia (1
olosS Loy B g A g0 4]y V 5l5 i 005 (28 5 st 5o
fowl jaiz Ry RV 0V IS e j0 B g A) o V] 505 (0
fewl uiz n g BBV o o\ IS5 Jlae 0 R oeln jw 98 g9y B, 9 A oo 55 (@
aw Ry BV s ) B oeeooo olis B L 1) Ry slocuglio plad )0 (Srae ()ls5 ggeme (O

Ju)5| Cewd

P R
s ) \ -
Y

_».S ) |) Lj)léyo.’s J.J)BT Cowd



R |
! R B
A e ) = 2R2 + Ri (7
R, %l{ R+ 1Ry
ke ) RY 29 RoR-2RK2=
,?‘) -~ A, | - 2 - WKLo
i‘{: Ra+ \/Rzz-r?—R\Rzl ()
[= Y V= Va- 2R, T (0
R 7 TAB, 2
' 2 R
TARFATIRLS
2

AL PR RGN e O (D

Ivm(r (e’
- n
(&) , 2 ;% 7Rz
P, = Yo - Ve, (‘ R )
Kt \
. : u»K; (€11 Gwan Ol g€ 5
(Ry) 7 K2 e
P =L R - _Z (- %)
n= N
- Li’(z
v;l ( ) (¥)
L8 QI(Z-
, ) \ |- (‘-_l?{w) i
Vo (RI+RZ‘/R2+2I?JR2 g (r)s (12 Aste () R ‘()b/}?.b

2R, /R r2RiRa Vi @/;’V




: (&

A Vv . Vi
P s — Ly g PO
= —_— = M —— e P
| R Rz *t\/Rzl—rl'Q‘K'l ’
Y = ,,P_‘ . S Y (}’H;}u ;IU:
D ‘ .
(i 2P
R 2 -
|
R
V K2™+2KiKy
R a1
Kt " AN
%‘:7{—‘; CA,(!‘}K / |€2
i ‘ )
j: 2 \ =
’
Vo1 TX
In
A e
ya
> K



5

At . & 1 .
Gaghlen g f ol
L

ooy Clyys daly (S S, U, glabid Ceeps b f dsls b S Seo dedizr S ST Lgo sagay j0 (V

u 3 _
6|ﬁmw)b3w|u5u6|9ﬁ)¢u9wp&)mUﬁw'f:fsmusuo».\.a)..fgs.a"a.wg_’
s

09 o0 S35 0N S A ez oS Cewl (ardg (glp (e Cudle 9 358 o0 93 085S Sl dedar O Sl (Shndy
e dndiz 511 dasd )0 f dsles b Sgo 5145 cuils azgi b 035 i ey L deidizr ety o g0 50
t o )5 antizr Copus YU Jgad 50 U, Sl ol 50 05 oo Sl 003, lagi T gliie Alimd o (09
ol abasd )8 0058 Lawgi oads cdl,ys delus f gl
9 Ly 58 Jlo 51 8T =0 alad 5o g a5l BB, el b ge daiir S 008 28 Lo
S o oS olail 1y Loy e oads il f(H) delun g ylo 3 ey s (53, o 25 Sy (gloniyS
G905l 9 0o g 1) S Ol LS eyl J; Soluo b Sguo (o Ly 51 amg t/o%)ow‘ew&ﬁ
S gyt g Caglie

Aoyl Caws s T g h g U coans ) t/QLo)'(T

oyl s s T g h g U cans ol vs(t/) o P ol 5o dnie Sy (0

botgh g cme ) f(E) Gm b Ol 50 ) 9) 05 bawgs 00 (S o3l el (o

Lol k_}9.s0 wﬁ)lﬂe)lwwwﬂwuﬁs Ju)si Cawd

\



t—:oﬁ's | (l/ /1/““""
5 SIS b g e W
t JJ/J‘/J/,/ N Ua i t f‘,.éﬁ//)_j

= & ST s

I}S:gf/ 9 9= ‘”"”Jz—aqf’l
' | 7 vy
L\_}/Mjé/ S '(" }i_;” )7 J){j‘d ot ?A;//' T

£ ] //

t=t' +2 whep St Al

2 ol S hes ) )
3{“/ ottt 4 2tt-zh=o -

¢s 4t W}
3 4

Uokr= U= \/u7-+25’v(h -ut] | [

7?({'): £5
fﬁm f,

A 'L}s(tl

v U +7§(h—at J

) = (v 24 2 t) (D
i fa’” 19< ( w27 (
H.— “‘Lj‘_" {+ %_311 - 2

f ( UL") 7 m‘if




5

ar T - .
Gl syl
¥

Gillae 088 5 7 asgorme S My g ML TNy slopy> &) o ds (F
A e My =0 e pleg ez [ Spmie o35 il fate S

flad g GUIS CLd aiee o o i Lo 5 Sl 0B 0y,

Jsb s D ol o8 g5y &8 Jobo o7 Syoio 088 glad Ryl o83

2 e oS by b= dasd ol d Sy 088 g, &

Sl 5l ol (iyls 18 e o Sl Y s Yo Y Y, ddsl Jolsd

Qe 3 Ay @y Q) b & 5 ma )loz ol GBS 095 0 by (95w

Cewl
oy d s D osopSo Y5 Yo Yy oYy w1y olgds alisd 5 jae e 5 Lapyz elis)) (1
g T g B e o 51 ol 6,33 550 alold B oS
Slid (Gl cem oy 5l alas o = LYY F gl usygl s T ewad o a5 aly, o (o
g Uy, 5o gl 3l adgl alols g @ aboss e
abayly 90 o Ceomd Laylg) b ol s @y a4 oS5 b g dmngn £ = o abisd gl |y o Cond Ly, (o
gl s as Lol (o e
Lol ¢y abal 51 ooliciol b g Sl Syt 088 9 M« M ey slopyz sl |y ogigss o9 0B (&
gl s 4 GELE LS 5 bpy o 1) lags GRS 5 e lid alS cagaygl oo 4y @ Caond o a8

Fasb Yl & gy jue 4 M&"wauupaala%pgb,&qmv > (O



¢

a . & -,
A agblen s fl
T

0B A 0 Sl L Slies My e YL 4 b atS o Jsb o Sl S gl = 1, 22 L (E

Flonl jodx c0gls S yoio



(1 s
D:(h_-ji)+7§1{+(l’l“jq) (T/
d - (Jq-Ya) +x1+(F-93)

D= (h-Lat=4) +7R +( h-LatLy,,) (%

d = (Foat o - ThtLY2 TN (Lot g, ~Lartly,,

0

) );\J?c/«/) P -, 3! -

g 2l e S (Toodh, (W
D=lh-91.1% "R + (h -Y¢,) ' ‘
d - Gao - Y20 )+ " ¥ (Yoo '930)

5 pye (f“&r’.é/fj/ ¢ A
‘“'-;_‘C\ltl-‘iz-C\Qt:o - A ‘ - /)
= A +0q =p 5
5 . - Loy ~K2-Qp=e
Ot X — Last-Lagtt - s
4 i A IGEN 204 - 0L~y =, (1)
T 7/ 7/ N "
, ! - ; mq:o h )
T ” | v
W"} m.,_g rng} ! T/

/ /
T-mf=may » T -maf=mM2rd, 5 T-mf-mzas , T- ?-T/—(o)g:(o)&q
¥
/
Q ) ! T=T/2
Erre s =52 Mg 5 W g Lmoms u_’?ﬁ?f’} (s (¥} ) it ffk}/
] ( ’
| | T (el () o ETG .
( ?r) as(l 13“}‘*”“"“({*“"“53)‘:0
£ mimz 3 37

' : LT
: mimz - mimwi +4 W!?.W!}

| y | _
J & @) Sho,, T TP ey



A = 'FCU’H?_MZ M e —in Uk’

. s g e
WMy + gy My 4+ qumg

Ay = Imim3 —M‘Ml"@mlm-
WML My 4 Gmam;
; Qgs _SMHML =My —dmamgy
f Wiy + Wuliy 4 {.lm;_mg
ERNNIAY) e B2 0w (S
2 3z WA |
Yue _i__lé_(d-xr):ﬂqu v J2o = 3, | Y (G
. ) [
Jott)= 9, ) -1 (e
Lot 4900 = Lage?
7 %2t tJeo = -4 + Y4, =1
7 ,\5:1//)
(02 -a¢)t = d -r(2+%) *

2 (m\M3-m\MP.)§ tl: d -r{r+%x)

MyM 2 & YAz 4 Mam;

v Mz>M2 A/'_C' ~

i
— e

t ~ d‘" Y‘(Z'FK) ” T\ml+m\m3+QM1M3

2.5 My (M 3—mp)

—————




8

2 - & -,
bl f il
L4

5 2 plina (S Sl blo T gy S 2 SzS alglS 50 (¥
b e wSleas atas O ahais yo &dly 2B & g 5o ol
aBls ggp ypa 58 oK a5 Cunl laigS 4 ladlglS oo, SO 5SI

polre O aygly 5 ool Jolas Il 5o (1S (655 5 Wyl o (S 5S]

OB glaayly Sllie il s AslS 5 S, j0 Gl Y 5 T bl 50 50 1y (s pgo (B (1
s LE SIS Go 9 mg F lsS asdls gy oIl
J.J)BT Cowd A ﬁ 9 (8 Lgl.c'bdqsl) LS’L“'LUQ C’:"}’W)" ‘) tan0 LT Cound Yo las )| oéw‘b(g

By sbagh Sl il s L oL cans plydcost g dsing -swebe d 1) AB Ls o)y Jsb (o

L
—_ & T &
\

L
. . Y .
\

L\'

\



8

A - & . .
b ! b
[0/% Jdb»’ldm;u il

. s s
oj‘&‘sﬁé}lﬁ‘ﬁ)@w69ﬁj.Mbﬁ:;3042?Jw‘d‘e}‘&‘ybégbb&?f&)é(g

gl Cesd 4 Y o 1y g5 dndls g9,



AN Foe - 1, sinod = )
Y FSw‘h@~+T1@/)oz-mg:0J (v)
AT (7
N g“F e + T Sinfi= ()
g | ~F 5MO T @ —m=.] ()
W) o o (1) e 5] T2 '(JU /5—7’." (‘TJ
F (576 tcos0 Cotel) = Mg (@)
: : /5
6) Ay ) P ST g e s
F ( ~sB 4 oS5k Cot/%) :mg. ()
(9) 5 () S Pybr pat S
—C
l tund= -\5_ (Cot{; Otd)l )
CJS?‘Y\Q: L;@’i/z’-—‘.—l@/'o( ("“\,
‘ ded = Ly sinfp 4L sin
G Py,
Lyonp —L2 o e oo g
't(')\'ﬂe = (/\)
L, smp +L2 s
/ — . -
I T (N 5 (v) Dbe b S rgoer 2! (&
' = _‘:LZ—'- sihd
lehﬁ L‘ (q)




(V] $/)6e 22 () )ye St »(//) /ﬁf‘o (Q
0 - | Ly z
"e 25N« ( Lo /; (l:if) siva - Cmo{) )

W s U) Ao 2 F Gard

m &
Ty = an)
tWnd sTnd + o) ol

(VAo sor 6l s (7 ) Doass v F ur & s

w TN ol
T = i 2 (1Y)
t{fnﬂ 435tk +one sinfs
oy o (8) ‘()’2/5,9
2
Ty = d )
- —— {
E\/T“(%)S\'nzo( + &1 &
(A Ar6n Sipaiors (12) ) () Wbl
L) '
_Tl ~ ng»(l—l) )
Ly . I
Lo o/ - ()50 % +ord (
'T| = [ = _m_&_ L‘:L,2 o
’ oo ~ (e
Lo _ L olhmels (q e p-F 5 o= K e {8
=2 252 (9) Abe p=Z =5 1w (&
ol= 5 5 (1€ OMSY 6o, L2 '(Jﬁxﬂfﬁ.b-
ng 3 Ly
, ) = /jg—moq l
V 3 —5in%y T @SR

V 3—stnZot T oS ot

F= T <= mi SN0 0 0=E VTG Sy (1) e Ly




5

UL‘;J('{ b !o;l‘_}):/(_;"cﬂ;b
v

P S8 Jse 1 anl « olie JSE o VPYFAFY A5 > (O

P s T oS ans oo olis | oil S5 Jals

Jse 1 315 g5l el B g8 culs L ailpslae

| | Y _
T YT oT v
3-.\.05@.»4) P—V ;ow)al)o\});»(i
gyl Cess a1 58 loged ;0 oads ools ol alats i by blie bl (P, V,T) olae
bw‘m)lsu.)‘ AJ)JWJQCU TL 9 R <N W)JJA[SC\})})Q ‘))[fss)om‘al?u‘b‘:)lS(y
§
LS bow 5l 58 #F=Y0—7 F—=0 Y —=F ¥y ) —Y sralp 5l S plas o (@

m)JwamﬂsR «n W).al)bydl)d)[fcbm)‘eMeQ‘Q&L"bLo)f&MQJJ.A.?GA

Qw|)s.\.0.> G)LO;UMLQ U"‘ od)l.u».\.wb saLc)fu.wLogi.ad.a.]ayfo a>,> U"‘ )fl (&



(aaﬁpi’;

, / ‘ g N
P b s PV =nRT Sl B v 0 (7/
, 7
sy e ool BE (o)) o T
e - o
‘i NI IO
, 2 . 3
2Po T | g , .
ETS0 S O S | (P,, , NRTe | To) (1) sho
2" % q P\‘} R
] 5 .
PO l 6 1 (?»Po 2 ﬂﬂ_ra 92T) (}’) (D’OJ
4 nRG Po .
3‘ P"‘ l LV- (lpu » 5 VATo 9570) (]w) Pl
’ z P
R T 5 NRTo
Pr) 2 Po _13_P° 9 _5_ NRTe ]5 ; ) s
( 2 2 —-_‘PU 7 T) (Q-Q)

(5P s & NL 9 p) (@) 27

vl

: 4) b
(Pcn?ﬂg‘ngj ’Cl_ﬂl—u) l p_(;l)

Sl PV il S Do G i
,. — 6 NnTe n_]:g ﬁ_ F”QTQ - ﬂﬁfo 9
r\?f JWI (2 Po Pe )z T (‘3 PO Po )E_

ng/U/‘Wnﬂ)P w
por

- L
W= b e

s
/\/0(0/ vﬂ/) /lo;JOUoJ/J UO‘/JQ J.;/ (L_J

4 g, '
’ /{5 2 3 f— 2 / )
¥ = Q.ezﬁrQl_ﬂ R - /, il
U ~Urv=W,57 + Q@52 t/"“gv)ﬂ;dﬂ G 1S il bl
nR(lTo)— 2 NRTe =064 Q2 ®» Qo = %WKTD
U?J‘UZ-: W, 53 ’P‘Qz_)g
KTe _ HRTU
—mnR(STo - -—-Y\R ?-To) '(ZPO ( 5 n T ) 2_+3

Qz—-ﬂ - _?:g_ LTy



(/’/.“4;



¢

a . & -,
Gaghle ool
v

g o3l ol (Viscosity) (65,50, (
u— Au
J+ Ay / A o sl 28> S el oS el Lo
y— F

Sygeo |y Jlow 058 oo Jlow 4 o

Shai o Ay JOC LG E- ) PR v P
el o pglome 1345 Jlows 51 gla¥ (oS 8 Jlows o S50 50 U Capus b T sbiasly 45 o ST 00,5
S 50 4z o g al e 50 S8 4 (595lF Curols o 4 5 90 slaaY a9 ge 00rtS o olpen Ly i

S50 Glo ar 0gd co yieS )] Casps g 5,90 e 51 (YL IS5 50 ¥ sliwly) S mie slaasY p ogec

_ Au
bw@wﬂu3éhwﬂ%4§QJ@-Qdfwhﬂ&ME%S'Z;‘uwjﬂpaﬁsoq%wdi$lAu

Maly 5l o el a5 sedis o)y o 4 S cum B e FoShol gep w3l A Jlew

Au

35 50 0350l (6951, o 1) calasly l ol e s 4y I = A Ay

S Gl hol slacsS plu s Sl c 1) ST glaasly oS ;5 (65,8l o als
SBhol g9 318 (a3 Ol oo S 28,2 9518 Jlow So S35 50 U opu L T glad 4 (59,5 oz S S
b 5555 o SzsS plarl (sl 058 o0 S Syl (838 Al cnl 4 45 055 o0 o)y o 4 BT = FTU

(85 5 53 oe SSaol (69,00 oS Ol o0
Lsis 1 6551,5 a9 (p > p1) pl Iz a4y Sl 315 p Sz 5 7 gladias 55,5 ooz o (2

/ = 1 w [ . . . .

_»)onag 97’



8¢

Easblon skl
Sl ol

e sl Cewd & aej 52 59 |, o/\‘omm S o (9,5 Sz °)145 S bgdw v g (@

Cesd & S g0 o oo (I L o VY b ey lo)S 1) oS Ug,S ugg G bghes ax sy

S ag5 alius BT glmosts au Lyl
99 o oS glabaize J3lo 4 (5L e G lawg g 0L a8 5l ol leas slass ISk B yme Siolal o
53k 33 o SgS sy Slilad A8 L uiiS o g (63908 Sgeo 4 g 0unBly )1 51,8 (I glazins o9 xS
A eaSe (S S lane SG Glei oo Dlorbio i sl OS] Jlosl L Loiny o0 0> Cepu 4y g0 b Sy
935 oy S8 L1y kg, ophad oSS > (g il e Sy Sae G Lags S 180 W gl 5o
20,5 Syl J sy

28 ol 00 00l Siloio o 0ad Jlael Sy b oyeq; opad S o> caep s alaly 5 SIS e (W
S8 50 St U YL o 4 S8, 53 Ll i ol Ao 51V 551l 4 (YL asio 5Ly aS
2 bl Tae 51 e s T 5l gb i & —u 5 V) ST sl ond (08 ile U Gy Ceas

ga JB2) p, (s 9515 < rd) NV, U con 2]y o 6555l 5 Oofsy 0k glad bl V'

.».L'g)si Cowd 4 (Log xS s 350 alold) d 5 (U3 Sld) g ((ee, JB) P,
Jt_,’.i,u.‘;ill)bso).laé Elad Jloges (g9, 5l U g VO ode polie jloolatwl by py goae polde o8 L (S



5

4 . -,
GPagblen st
T

1gous glaools
Py, =Voo okg/m‘“ () ¢ p, = \/Y kg/mv(l}m)cpo = Mo kg/m‘"(o&'sﬂ

= VAXNTS (Sleliws ;) (g = Am/s" «d = A omm

u (pm/s)
80

60
40
20

90 200 300 400 500 (V)

40



Fo- AYR I - 1
e K lAj) r Pas(re 9)( ) 7
f(”’( wh) = Pa . 5|
— 1 i F’ m:?
50 S e ﬁ7‘rwzﬂx7g¢r/~ouy¢,nR’ (v
Fremg -md <o)
m
3 s 3 j/
§ ~rm U 4wy -9 KV LT /)
~rm t 3 3 . xVCF YA -
’0( -z (P"Di_?_ n e J/Jﬂc‘?/:/ﬂgﬂ m %
/ P 7

ey P .S .
V=t 06 Am {6~ ~ b oI v

jum‘mAQ#Wq

$ ' 7 . .
f‘JM i:;"f}”’g /"j @ At i ) ’) s ,Jj“ ~ 2 { “n
L {;”'9/ o/é; / . /i ‘ / e AR (S
B ol ] 4 4 e — . -
M ;s g/J/ (Ko el e B S, )

" . T A .
e =1L T Dl g o hr fd 0 pe S 3D Yo o
mg ®If m$ Fe
' g2 e 2 T =2, 0 sk
((A(o)r(kl (U\>c)uf Y 2 T e
s s V?Qﬂfvojé;‘
ynog ’F]

‘ / 3
91 £ - L "rpg ¢ &oxp3 - —
A R A R L 1 e
q]

—

W =

v
ol 6mnr d

Z (Fo'ﬁa)g' 4 z
9

e




/ ' o o < ST
‘ -’f", a-a (:)O J.@“/) 6)& /l ‘L,_)\J’ P(L< % C Y

i

_—‘ "~ [
f‘ﬁ)/) b (-L =T"'UL0 'f::/’) VP«-—Q ‘_/ , l"\'

/J:U/) ! V“: vru ("/’) (/{-}J praglt ‘/!J'f‘,.,/
(41 = .f\_m‘3{aog_4_ ’ -
3 Vo

(C“ = ‘8Kd ./.7'31193
RE

Lf‘/f! ?‘*-/‘J)N ro e O D ,/L

2.,00?

L Egl (O

,_5;,) { Vo= 95V 5 Wo= S0 Y
= -5 LT
gy . IX
N L VR R POv 1 CY (i QA CLa N Ay
"3 @) (830) (9 8) 4 Vo) (9:3)
= 30 « 68 ke
=Tt = |V & 0
44 fre ”)?[ }L l -5 '—~3 -6
¢ RMUo O @) (34) (1 8K )(th )(8x1r J (30X )
‘ o&.r\ - ‘
\ar= (as) (6!
{6 13.4) ) {9)(20) X
B 65X\

- (39 (& )X
[ 19

= (%)(‘?»6)%“\?& = G 3xl G

[ (4] = Q.SX\;WQ = zel




	p1
	p11
	p12
	p2
	p2
	p3
	p31
	p32
	p4
	p41
	p42
	p5
	p51
	p52
	p6
	p61
	p62

