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459 d3j Misdz 2 ftesyd mip Codoj sydd d
Ctsdzo j € Isd adas dgj de dfz.dz
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a, y '
fr]Qisd3 2 J J dz8p/92 tetfOmigssE d L
q= t, +t,. t+tn+1

94



3112Addzd dzn ted y4 Mm< Ow Mmilsj dz€ O

Q) [Hdtshdts?2 dowv milsj dz¢ O

{ OmMMmdisisted d3 Mfdzzd damldciddr’y z rofigredel Q@ Leddjife @3 )
sjf dzsf csodsH des ffldslsttstets?2  d L o ff Ets.ee i dgtf pzc O
Stgoe U J B jtoOlskztodzts] ftsdzj SHAdSBE] tdts ] .

I " Hjdzddg odzzlsted Mmlisj dz¢ d rids d' syighddtsias 2 dzts -

Htsc dzOMdes L OC sdzz saAlstgl ZzOS s figEY h j ¢t
otcjdigjded yYyjtejL 1Ilstsls Mdzts?2, tOo dats

dt

dt
=-/F—=-2/ p—
Q dr ﬂdr

t fMka8S AdhddHied yj MSOY Mlsj kSO o Ml

tOLHjdde §jtj djddze §, §Bdzzyddg

dt:_ig

20V r
) sfdzj d dzls j G:tsg%ﬁlrisa)@dzdw

] sHMIsOo dzetzef W L flzPtq d3j dzdz’ -~ r=0zE-t, dftc Ofizdd) O
r=nt=ty) d dM¢dz¢ Yo, f gtz yddadss mdzj Hiz¥ " Iz¥
W tste 3z dzlz

szp;rv(tsd'ztdzo)z: b dzltdzom‘_%

In -2 u u
1

r
a,=2P1
r
In -2
r

sskzdyjMmlseots Isjf kO, fBSaBHYNjes yjtsj!l
Walzfyj des S jHddedyd Hdzddy ddzd § dzsh On g, daC

95



oDt
1

.
20In -2

£

i

B) [ desetfds? dzOw flsj dz€ O
) sz Oj 8 OdOEscdyds ksdkkz, ¢0¢ fid
Bzt sMds? dzs?2 § &snms 2 Mlsj ds d

q, = 9 ta dz tdzons
F 21 dy
i=1 2/| d,

312stsdzo j SIsdoade 2 Isjf dzstsB o3 dz.  [ffjaigtsiejddrj jdzdiwis daw

1 sH CtdzojSIsdodes A3 Isj f dzstsB d3j detsds B EZH J O3
jfdzO Ctdzo j Sydji?2 d bjfdzsftocse sHdasMmIs! & .

ssCtsd ydHSBhisd ddd ¢OLO d fojBR ds
Iscfadzls? Isjf dzstslsH Oyg 2 ddzd [ B §f lquzigls 5o
| dad dzf"' cOMmMyj sOrn ftejHjdvels Isjf st
dz

I St WWdydjdels Isjf detstslsH Oyd, WdLduy
d?2: 1 Ists Ists Ctdzd yj Misgfeet©s b N dzq ,H d Gzt
jJjdSd M YduStMmis! s ftod jHJded ydats!

dZISiSlSHOI{O wo dzw j Isfpw ﬁjdzsxdszd:sG)au’cthmsqul%fr]
dz htsgts Ctsdzdyjfmlsa O WOCIktstotse d s
B odzj f dzstsB 3] d&zZO L OC dz8 yOjIsfmw o
tsdsH Oyd

sBh j d3afiggBy®) dL &3j d2v s’ MW oHtsdz! fts59
LIssddz dMmftsdzr Lks s MtejHdzd?2 65 50t
C Odzizdzr 23] Misdz" 2 SCs1 WWdydjdals Isjtf dztstsls
dudesdzz 1 dzj osj dzlskz ftso j ton detsfisd .

L dzd yOsls MmotsBtsHdzlz® (4 Mmisj Mlse j dadzlz & )
te Mo sB tSH dats 2 Cedzo j Sydd cOL HodXYJIsmw
dz0 4 n d AtdztsHd i YyOmilsdgiyr QO dm§ jslin lsaf dzj ho dzd
(deOMmts, ojdelsdadzyyd»y d Is. 7. )

Rdzls j dzld @ desils! ftesyj MMO Isjf dzsslsH Oyd f
54 udded¥ MdHEBMId. 50O0¢ du JMB@B dadzd ® Is
ZOR] &zOtedzr 2 d Isktes kzdzj dzls dz' ) tod O d3d dz
M s, d MmMsttkz2 YyOls 2 n Ot OQIS;ltGHaqlxtqq’dqulslz

— @6
=g
g &° o
Il

00 HNE oI
&
7]

I

‘E.Q,'—*Q,
& O§

96



Ef sugwdadzts j , o drtcjotsj. RLMjdaj dedj toj 3 dd
Cobitets? ¢Stedlsdyj Mits2e MEtstsfisd.

l tjLikzd sOIsj] dMmidzj Hse Odzed?2 [ . t J 2 desd
BN j &3 Mdzzyoj ]y ddsylsywidafy Issid H Tag fybsds dz
O tMBr 3 BJjLWOL B3] tede” B3 € s dzj ¢ Misd3, dzO L
t j2dzsdz H MO

\

Re=—
n

CHY -MS StesmEs o H j dzw ¥ h wagﬁ%@wdﬁpw;w qdydj dzls
cm=+

Cqddzj 3OIsd yd MEts?2 ovwL CMisd.
ljtojatsH Bls OB zOtcdetsets tojydABO € skt
Re=Re ,,5230C( ® IstelzB On ) .

ltesyjmMm jtejHOYyd IsjfdzO ttOLdzdyjdze o L
ltod OB dzOtcdetsdy toj y 3y Isjtf dztsots?2 f slsts§
sff zsf eso sSHdzsMlst ¥ yYjtejL Mds2 ydHSsmisd.
M stss  jtoj dzsMO Isjf &zO MtsnteOdzy jIsfqw  dzq
skztcBlzdzj dzsdzsets WwWHtEO fjtojdtsfy ikh jMmlse
fjtejdgjodzdw yOfisdy ydHSBhmisd. I tsdn
I § dztstslsH Cylgtpo dBs 35 S tej HY dzv jJIsmw  Isj edsdud M
fted Mis | dzdz@igcfsy dtstictisg tc dzsw, Ctslttets] 5 Mt
Msfteslsdodzjdza j o5 WHIKEO BCOLT 90 lsfw! figW toj H .
1Sy jtod 3] dels OdA).dets ( 5. tdfm. 3

At

dzJ
dz4
s

C

N\

NN

I
|
|
|
|
|
|
|
|
|
|
|
|
I
|
|

t b3S RL Bl fzBlzfEOlskts o ftejHj kOT Is
OC odhdzs dL ®dMzdSO 2.4, dL dj dzj dzq

o
{1 j] 2O8 bkl et Moty bk e jtodsfhlsd,
flsj sjfdsftsotsHdshisd. wdjHe Olsj dz dats.
s I lmiBj dzls dzts ¢ tSls jtey pdd0 o B dzdL d MOBS2 ftso jton
ANbEted |

q=-/gradt

dq dzd

/
q:_;,_(tc' t>1 ):a(tc' t>1 )

97



a=li, @HyWY jCldo zOY IBdh O f ¢ teOded yd

MW dyd ) dals @Y o dizs jslis 0\ i dzts Y daty i ERdzS Y
qdz. | BN j &5 Mz YO
a Sty oy ity A lL)

stsi WWdydJj dals Isj f dztstslsH Oyd stftcj Hj dzw &
mMddgjtelzls Odz! dets, O tojL kzdz' sOIsr tsBtsBh OB Isfyw
H

7]
™

o,
=

1
]

R L Is;lstec[c[ f sHtsB dW mMdzi HEZ ] Is, Yylsts ff tet
Sfjej dzwj Isdgi lsHjdz dz" B3 WVdLduimMéddsd o d
mMosdsgzdzd v &3 L 1 Isdr o jddyddze RL " IO ¢
Isjjdzgdv L OQOoadMmdls Bls ttsHO, sj &3 j tOIlskzter d
tcOjtclso IstclzBr . ¢ dL Isjtstedd Mmdzj H EHsjfris, Yyls
fodgis ¢ L dzOyjRedj i3 ydmdzo

R L Ctedlsjtedj o f sHtSB dW mMsmMisOo dzv 8 Ismw
CHdsr § f sdzdzs s & sfdmr o0t ls ©OMMABBOIsted o
Ctedlsjtedd EMlsOdzOo dzd o O Isfw dzO tMhdese j Oc

HOdzdz” 2 ftesyjmm. 1 Of od dizs j S edeeOdetsay tsizd s g3
wodwe lsipw EZtcOQodzgj dedw Isjf dzstslsHOyd, 1 dgj oG cC

1 0dBtsdzj § yYyoOmlsts d3" BkzH]j & oMmMlstej yols+ mw
Nu, Re Gr,Pr.

Nu—T-nOtGOQISJtGCfLIZJB IsJ § dzts 5B g3 S/ 1A G tc C
Wade;lsfr]W sBr ydets dMEtsddts? o j dzggyd dets?2, f ts
Re:—-.-.OtG@QISJtGCfLIZJIS teJYXdd3 HodYJddw d

nd d ddzé;teudd d ewLCtsMmisd (st ddv) .
Gr:w-:OtGGQISJtGdL bjls f trddiSdodet sz & iy

wdHShisd ofdjHmisod] ©OL dshlsd § dslsdsshls |
Pr:g-wadeJIsan Bjes?2 fsHsBdY §6dj?2 MEt
] btwOodsj dedW R Gtoddav st  fijdejsH bms Mg fzv 5B 2
COL d3y B MS SEEM Isj &Y j ©Olsktedr 2 S ¥Wdgydy
) dioj ded ™ Isj § 2@ dsifipeylsijie®™ s tc® § 5o j tof datsfls
t, 0 Isj B j cOZEO Isp § deswzaiipddsyddivdzlsa 8w L € 1)

5| B Ol s o sH das s .
] sBh jdg MdkyOj StdojSlkdodscts Isjf{

L Oadgtmis! ddddls odH:
Nu= f(ReGr,Pr)
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[MsOdtso &MY Bodjj f(GHEsE ds 0O Istsd,
WadLduimSdn wodzjdzd2, ©O LOkjd @O §EHS
5 e dsj dzO .

[Mdeso dzr | sdzsy jdedwy Isjsstedd fsHtsBIW MM
1.1 SH tsB dz Is j wg dzj ded W, Cslstster j ddsj s |
fiH jtey Odedj d tsfdmr a0 s HddZOCte ™ &3 d3C

2.l ststes? TwiedgPEtedyj MSts) foHtsB ] .

3.l ed Od&zOdzdL j 1 s tsBfls fifls O & dzvdsg ‘dzd d3ts y dat
S H dzimdid t5) 9 J dzd yd dg d stsdz! €t @ Mr SHMIso
JHdzstesHd d3d o4 dzd yd dzOd3d dzOL ' 9 O smw  SOC
sudd d btk yj WdLdujned? Md paod
ftesdiysCO otej 3 dzad dzOL § @y Isigzd Mty s o
ZOYyoOdzs tslsmyj ls0O.

41 sHtsB d Ho lzn wo dzj dzd 2 sL dzZOy0Ojls i
nOtcOfLlzpth drn tOMMdBZOItedo O ditsj W o dzj dzd | .

[ dzw ftesyj Mitsoe Ctsdzgo j CIsd o dzsc s Is j f dzts t
feBdw ftd JMmisjMisejdedes?2 d o dzgzy Hj dedets?2 €

ltod JjMbgMsopdez Cydd BEHEIS fHBBd I
fteslsj SOl o cjtdjbtedujmMeid fsHtsed 7 fd

B' Is! f sSH B dz Isd i3 J tOlkztdz § fsdzv dzO
o sdzdzj dzdd {1 Isdm EMmdztse d2 dZJlSB.—-lSHCijIS Yls
drrydfmdzj dzdzts B" dzd BHd OSSO ™ , Is. j .

Gr =idemPr=idermr

R, Mdzj H 59 isigeaz’ dzts,

LtcOo dzj dzd § fsHsB (W d dzd Ctedlsj ted Odz' o
Isj isdg dfsd 2O Htcd MossBGHME2 Cdzoaj Sydd dd3j 4

Nu= f(Gr,Pr)

lted or dzy Hj dzedets?2 Ctsdzo j Sydd BERHEIK f tSH
ftoeslsj SO s o Gtz btedyimMéd ftsHtsBAZ ~ M
mMeEctsmMisj 2, B jtcOlskzte d HOodzj dzgd?2 ots 9o~ ts
o' ff sdzdzj dzd 1 Isd A Emdztse d 2 Ho O fHfictsyj M
s e whjdgy CtoRsgreyd mMdzj dzdets ©SHJdZOSBO ", Is. |

Re=idemPr=idem

R, Mmdzj H ts9Ksigeoz’ dzts,

VicOodzgj dzdJ YtsHtsBdW ftod of dgzy H J dzdats?2 €t

Nu= f (RePr)

ltod IfOdseo € dze Btsets 1 S jtoddzj dals© dzj tsB

COCdy oJjdzdyddz d2OHts dJLBIJWIS! 9o " Is]

COC tBKOBOIS" 90! tjLEkzd O™ Gfr Istse ;

COCdd WwWodzjdzgdw f SHIESB dz dL 2y0oj &3t Biz, |
tcfff csmMistcOdzd s tjL Ezdz SO Gfr Istse.

10 1Isd otsfftesmr EHOBdWO JjisdzjlsHjidstdddvds s B to ©
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I sfrOR dzky dzts
Ctedlsjtedwn foHsBdW
fjLbkd kOIT ®f" Is
LOoadMd ddsMmisd d&3d Y HE
tjLbkd O & s
©ZO COyjfle jddzs

s HElzdzOydetsmisd d vydmdz

gL d3j ewls: ofj Isj o j dz
dLEyoj disets ftesyj MoO.
so dzj sBrtsH BB BttOBO
dzd di3d ftoj HMlsOg &Y Is! o
s By dets tcOMf osflstc Odz
Hd dzZOC tsor j wo dzj dad v ,

Jd dzdzts tcOodz' §j BYtej HJ dzv

vsiBtedwyw foHBdW WttedzOdz! des f sLOoBdVW j Is
sls CEkouw®s dmdls dLEyoj &3t g w9 dzj dzd 4 , 0]
fiNsOdzso S 2 d ftseojHjdzdd + SMYJteddzd dzlsO.

3121v j f dzssIsHOYO fHtod MotBtBHABSA HodYJ dac

O) v i dzstslsHOYO o dzj scteOdzd Y dzdzsd3  tots

N o]

SRS 7

a 8 B\l tc1 1:<:1

| < F = (0O

’Lz/ t
t dMEz3wBS AdeCbdy ydwy YdHSEMIsd o tOL

] o jtdsdA @ SCOROEOE d " jdkv: o wWoOedMmd
Yy zdvydy 3 dHCBIAEs)] dupdg. s wfddsisj € Ols! He !
fsdzdjr d M oLdzdCdetse jdedj s ydtes zdzv yd ts dadzr

J CEEdL 5dlsOdz dz & € OdzOdzO~ ftetsyj M
tcOMPgdded § A3 dzOGzFistizn - Jf Basj ter datsMmisj 2 d 16
dzd &3 .

[ dzw tsB dzj ¢ yj ded W tOMyYjlstso fdzts ) dzr 2
s j ff dzfis™® 3 5B ' Y dzts cOMMBOIsted o OF Is COC¢ !
Isj f dzsf etso sHdesisd, ootHw fHtod 1 Istsd3 § tsdgv |
s f zsf etsaxtsH detsyls d

, -Qu@

R R

CHP T Ctsdzd yd Mis oty Iskisjdt) df@zO f &t frif dett2h CQfH; 4

Is § sk d3j Mz, J o § OH
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l dedw dzdj Stsdzo jSyudd Eqdbr805$f%%4WWdu

CHY s jf dzsf tetsg $H Eetsyls g .

[ v fRaffisets  H g oy JComR)v

d H dzw f tod B dzd 3 § dzdz" R tcOMmMyjlstso i tc d dagw
L Ofpd &stsfmis d :

(. =018Grdpn°?, j ) dzd< Gt: @r

d dzg = ¢4/a°Dx ,AZO,lS%
[¢c= 1, GrfefirdpO.

3122 j f dzsslIsH OYO Htod o' dzzy H j didzats d3

Q) uvjfdtsslsHOyO fted HodyJ dd d

1 Of tsd3dzd d3, Ylsts or dzlzy H j dadats § H
OMmtsmtse ojdesddzv ststetseo  d Is. ff . d
L @7 J ded ¥ Ry d fdzO

it OMY tej HJ dzj dzd | MEBtesMmisj 2 o I[IstelzBY 9 L
fsCOLOdets dzO todfmkzdzC j 2. 6.

t Omud Isdz" j N&=t3\GERE ipegdisrn.

1 Off s d3dzd o3, Ylsts MotsBtsHAz ds dzOL "™ 9 O sfyw
f dzslsdzsilsj 2 dzOctejlsr n d ~RbdzcHde = YOMmisd-
Isj f dzssB 3] d20 o EfmMdzsodwrn Mo tsB tsB dztidste d3H o C
sj dzOdsd d twOL dzdyds &i3d Y dHSBMiswdRd L 9 s
LOpd dssmisd Hdzw Mtej Hdzdr L dz2Oyjdzd?2 Cts1 W W d1

Nu, = C(Gr&1)} (3.8)

1 2Oy jdzedw f OtcOd3j Istetso ftoed teOL dz@iydz" 7 Lk

v OB dZ1y O
T | Grer C n tddds Isj
1. |<10° 0,5 0 f dzj dzts ydz'
2. 110°+5 A1 0 1,18 1/8 dzO d3d dzO te d
3. |5 A2DA1 0 0,54 1/4 cOL o dIsr 2
4. |2 A'r1m* 0,135 1/3 odrntcj o ts?

rdzv f.oCisdud MS dna (3B P Mg jtelistslts L H S ©Rfdzdf 51
fsdkyj d t©Omujlsdy | VstGBzdY bge 6Oy
C# dekioydd. uvOS, dOfteddjts,

O) HhzWw dzj 56 tcOded YJ dadzts GEPrag@f daiolzH O f to
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ar-t /
a:ﬂﬁ—c 4
G ds /7>1%1

sl WWdulib@BLdzdeso Oder d fedotsHYIsSfMw o
B) HoWYrf disfiydf dzd e ted uji MS IR o j h desils,

84043 1
e
RA3J ¥ smw, Stsdj bOBddy, Mfjydods d j
tc@zd ydzr = yYyomlsdzgr = MAzzyow = .

B) UjfdzstlsHOYO o BeteOded yj dedz" = {1 tcts fydzt

HtcOo dzd Is j dz' dzts tcj HE S ftcdnmtsHdIsmw tc Of
IsjsdBHOuyd d Isj § daBdze 3y dixlztods difjdsssiids tc O dzfis o §
yon j ftedmtsHdIsmW d d3d Is Hydzts M Isjf dz
f ctsmlis tc O ddfipldzg H 59 Ordzd J 1 ss@ts ftesyj MmO L
10c6tcj 9o0dzdj d BrdOYHjdd] YdHSBMIsd ko wlL
dzj o sL dssy dets. |1 mdzj Afgls oy O g - dz@ dzdzet Y% satsfhd » ¢
mMddz' dets EMmdzsy dav 8 Isfqw  EMmdzse dw Hody J ded W .
Gjtsd3j stedyd Mm<dn tcOL d3j o9 IsO¢ d ls tof
Isj f dzstsB d3j dz0O.

¥
/—.

Q) B )

tdMmizdetsc 2.6 t OMYfted H] dzj dedd MAYEHEPO] 2 o
Ho ) jORqWdzOd3d dzOtcdzr 2 tojydd3, B) IskteBlz

. A =118bgPrs

100Q,

Q Re 3% =209 0=0,33;m=0,43;p=0,1.

B) Re > 10, A; = 0,021; n = 0,8; m = 0,43; p = 0,1.

I ddlsjtOlbktej ftdotsHwismY L Osdmdddsilsd
sBlsjSCOddd (efsdgfsl®d,f swHddesyder = sk, |
tlstekzClskicO 1Idh Wsttdbd OROdEsedydd ftdo |

313v jf dzso sy dL zzyjdedj. 10Ctdy bjfdasetsets

s O¢ dL o j Misdzts, desmdlsj dzv iz dzzyd milss?2
1 R tetsd3OG6 dzd Isdz" | Ctsdzj BOdzd w4 01 H36zd3dz0 dydftc d &6
sjfdzser 7 d Mejlteara d&kzyj?2 6HAEO d IO >
H dzd dzj o 5 dzdz" . ddzj His9 Ols j dz/ dzfs, L OC sdzf f
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