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Vrs2enta lUOrarS 3 logt r6ali2atL IQ laboratorul äS irsnsler 

I'ermio al Oateärsi äs Incineris OtiimioL 2 ^aoultL^ii äs rednolosis 

LnimioL äin Institutul kolitetinio LuoureZti, in perioaäa I iulie 

l96l - 16 noiembrie l966.

1,3 elaborarea luorurii am 3vut prilejul äs 3 beneliois äs 

oonäuoersa Ztiin-ilioL 3 Hosä.prol.är.äoo.iNL. Lmilian Lrstu, 

oiruis ii multumeso pentru atenția ou oare s-3 apleoat asupra 

luoririi Zi pentru slatur'ile Zi inärumLrile aooräate in perioaäa 

Iin3li2-^ii ei.

I.ultzumeso prol.är.inL. votavian floarea, ministru seoretar 

äs stat, pentru äisou^iile purtate Zi pentru gesturile Zi su^ss- 
tiile aooräate in perioaäa äs elaborare 3 luorLrii, preoum Zi 

pentru apreoierile lLoute asuprs si.

voreso s2 multzumeso prol.är.ins. LLieor^ri^s, «linesou, äeoanul 

laoult. ohii, pentru rnäsaururile äste pe psroursul elaborlrii 

luorlrii Zi pentru slat urile aooräat.. In periosäs äe Iin3li23rs.

...ult^-ssQ -6 :?.se^eneQ prol.är .ii.^. L'mil Isnsiu, Zsiul Oste- 

Irei Ie Inginerie lni^isl, pentru ei." ,^:.;iile purtsts Zi sl'sturile 

i ts In per iu Leo Ie rinLli2«re, preeu... Zi pentru spresierile 

Liuse luor rii.
lenrru rneuro^lrile inte, ^preei .^ils Zi äiseuhiile ssuprL 

luSr rii, ioreso si nultzumese äs Lsee?_..es Zelilor äs luvriri 

är.inL. Ostsvion Iorä3ed.s Zi är.iNL. viäiu iluntssnu.
I.,ul^umesQ teiinisisnului OtieorL^e ^uouroiu, tetinisisnului 

prineipQl losn lires Zi strun^srului ^neorZjre Zsrdsn pentru 

scuterul QQoräst l3 re3li2srs3 instsl'tiilor sxpsrimentsls.

^äress2 mulțumirile mele tuturor oelor osrs intr-un lei ssu 

altul m-3u ajutat la eladorsrss aoestei luorâri.

Inolrsi prin a exprima ealäe mulțumiri, sotzisi mels, oopiilor 
Zi părinților noZtrii pentru inheleseres äs oars au äst äovaäL, 

inoura^irile Zi L^jutorul permanent aooräat, lLru äe oare nu era 

posidilL reali2Lrea aoestei luorLri.

BUPT



o 1 I 3

I. iQtzTvä (166276 1

2. L6Q0lL6Q0l0Ll6 Z1 ^6QLQi3l16 Qis t I LQ^ie mlui
ts^Dio IL ii627O6276L QQoloLtL 1
2.1. L6Q0Q6Q0l0^1e z
2.2. ^eeLQis.^6 Lie tiLQsiei Qliii teiaiio Is 

lisideies n^oISLt^

2.1. 0OQOllI2ii 41

1. llQ Q0Q K)L7liL^ Li 61 ui^i L2. .Io Is

IleidsK-L QU.0iâLt^ 47

1.1. ^olslul Il2io 47

1.2. i-ooellil ürst6(1^0 io Zi LHL.II23 -0 6 3u.Iu.i
IQ 2 OHL 0^ .7^0^02 "L ILir ^0

1.1. ...oäelul Lsts^srlo LQ' II23 ^.. .ossului
IQ 20QL 06 iQl'IueQil 3 d^iel ä . VL^OQi 62

1'.4. ^QoL'ilQl äe te^xeistQr^ IQ soliäL
â6 IQQLI2Î276 7Z

4. ^rtzQai6Q^6 sx^sriLeQtsIe Zi SVLlQLi-i QQL6ries

iQ iLvosi'eL aioâelQlQi xioxus 79
4.1. Lvi66Qtzi6i.es oi^oulLtziei liotii^ ^.lui 

sâisoeQt bul6i 6e vL^ori 79
4.2. OalQQiuI ^rolilului vit62ei lioiiiiuiui 

ÜQ ^icri'ostT'st 64

4.1. 26ireT'QiQLT'6s exxei'ii'.eQtsIL s ^c?QLL6tQ 1-
101. ^27^3^61.(11^1 tzeTNiQ Is ii6^d6^6L 
QQ6l6StL 6Z

BUPT



4.4. 3^.^^12^62 11^2162^6 1o2

4.5. Iul'lusiltzs ^I-C^lu^ll 33^1-3 ^^L-
âlentului te^3lu>ciI1 3 ^^)ei l'lQlLlL 121

5. IntLQS^lQSl-6 2 t^2H3l'6I'3ll^1 teiMlQ 13 

l'lsi'dsi'sL Qu.elC3t^ ^^11l2iiiâ ^I'o^.otor'l 

3t2t1o1 124-

Z.I. ötiliLLies 0^101^ o^llo^ 3tătici

Iu.1 Is i'le^be^es ii^olest^ 126

Z.2. Ooi'sl3^63 äatslo^ exxs^l^sutL 1e 151

5.5. OOQQ1^211 152

6. 0o^Ql^2l1 ^61161-216 154-

7. ^Isirs Le notsill 160

ü. ^Idl lo^r'--1e 16Z

BUPT



1. UMWWLRL

1* 27888 t 62781 tsâlcr Is Llsrbsrsa Iletilâslor ars o rLsxr861r6 

1827AÄ 681) 0271^8. 8x11o8^111v27 S8ls In 1o6 88^2718 0I1I2I0L, 1)6272068627- 

LstloL, sQsrLStloL 880l6827â, I88t8l8tz11 t27lsor1t1o6 sto.

I2xv27t38^8 xrsotloL ov88l6627 8d11L 8 t680M688l8l Llsrdsrll 
0088tL In 80868 oL 8276 1oo 18 V8lor»1 rsl8t1v 2lo1 8l6 61t62768tz6l 

âs 1)6 2x6 2781; 827L 08 V8lor1 1v8rt8 28271 8l8 tl8X8l8l tsrLlo d2788st6- 

r8t; 618 80 6st x88ot 66 voâors, tl627ds2768 osts 8881 âlLtrs 6om68l- 

11s 66 osrost8rs 816 tr8QsL6ru1u1 tsrmlo ool6 281 xrom1tzLt08r«.

vo§1 xroossul este 0880808t y1 8x11o8t 66 28ltL vrsms^osr- 

Q8t8rS8 88 8l3t6L8t1oL tz1 8x270t8868tL 88 t806 66 88281 o1t8V8 66- 

06811, 8Ud 1^P81881 88027 8x11o8tz11 8x60l8l6 08278 2760182L l866xLr- 

^82768 273x16L 8 88027 088t11)Ltz1 6802726 66 0L1â827L x270688L ?8 8x8tz11 

t0827l)6 2I0I. 181)27-88 276801)027 88016827, cls 6X62x18, 88 66A8ZL lL moâ 
0dl988lt o 088t1t8t6 âo oL1âu27L ä6 9.1o^^/m^, L8 tlLI> 08 18 88 

08288 66 8d827, 66 06l M8l P627 ^6 0^ 1088t t 1x, 0Ü168278 t2788Sxv27t 8tL 
6St6 66 ^.10^U/M^. /1^/.

Il8 88wLr L0827t6 L8278 66 I8O27L27I» t60276t1O6 olt 91 6L-

x627lllI68t3l6 , 88 8688 ^0827^6 L8lt6 18^027^3^11 668x276 5680D6881 

L1627V62711, 6827 M6088l8lH8l 3Ü8 88 68t6 00Mxl6t l8tzsl68. N8O881SL81 

x27l8 08276 3 6 P27068O8 1)27888^62781 t627MlO 13 tl627dO2768 8881 11ok1â 
68t6 D8lt L81 O0Mx11O8t, 6oo!t 18 08281 008V60^1s1 0d1y88lt«, âS- 

0827606 18 81827Ä 66 x8278DSt27l1 3800l8tz1 008V60tzl6lî LS0LSt27lL SlS- 
1)6ll28l8l, vl8002l1)8tS8, 668811)81; 68, OÜ168278 wâSloL, 008680t1v1tâ^68 

t627LloL 6t0.» ^276d8l6 SÜ 86 tzl8Ü 86LUL8 66 x8278M6d27l1 880018^1 

^I627d627l1, 08L 8 l8t r t688l8868 88x627^1013IL, 0L168278 1üt S8tL 6« 

V8x027l28276 , x2768l8868 618 8l8t6M, 668811:8^68 V8xO27l1027, 3^82768 

38pr8l'6tz6l 66 18OL121276 6t0. V18 08828 282711 00Lpl6Llt Ltz1 8 ^6- 

802688181 tl627b627l1, 68t0278tL 88LÜ27 8181 M8276 66 V827l8d11s O827S 

l8t627Vl8, 6Xl8t68^6l 61^62711)61027 276Al^Ur1 66 tl627d6276, 00861^11 

I8l^1al6 Hi 18 11m1tL, D06U271 66 O827A6276 8 kl8l68l8l, 61^62711;«- 
1or 8tLr1 1)682061882106 816 L18168181 oto.» 2608818281 1)27888t6- 
88181 1;68rLlO 18 Ll627d6276 88 68t6 18OL 6l80l6ât -1 88 8-88 x8t8t 
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stadlll rsla^ii S^usrals siZurs äs oaloul, oars sä psrmitü svalua- 

^ss Lluxului tsrmio trsusLerst Lu* timpul Locașului, aoeasts LI? 

iuä toarte srsu äs LLout, äsoL uu imposibil, ou o prsoiUs duuL 

psutru mults äiu situațiile reals. Ioturi, oLutLrils Lu veäsrsa 
sluoiäLrii Lsuomsuului Lisrdsrii sLut äiu es Lu os luai uumsroass 

äsoarsos trausLsrul tsrmio Ia Lisrdero ests, Lu moä osrt, osl 

mai iuteus moä äs trausisr äs eusrsis utilirat astÜ2i Lu prooo- 

sels termios.

ks äs altL parte, Lu ooutsxtul sotusl al oriLsi susrssti- 

os, utilisarsa sLioisutL a resurselor susr^otios rsolamL utili- 

Larsa uuor relații sisurs äs oaloul psutru äimsusiousrsa utila- 

^jelor Lu oars iisrds uu liotiiä.

krsLsuta luorars este rsLultatul iuvsstisatziilor LLouto 

äs autor psutru aoumularsa äs uoi iuLormatzii oars sL postL oou- 

tridui la eluoiäarea msoauismului Lierdsrii uuoloats. Lats sloL- 

tuitL äiu Zass oapitole. Oapitolul 1 ooutzius iutroäuosrss. Iu 
oapitolul 2 ss Laos o pre?sutars sistemstioL : literaturii äs 

speoialitats, Lu oapitolul Z se pre^iutL uu i'.ou meoauisD al 

trsusierului termio la iierdersa uuoleatL Lu oare teusiuuea iu- 

teriaoialL äs la lutsriatza vapori liodiä a miorostratului dulei 

äe vapori ^joaoa uu rol primoräisl. Lsts prsLeutat Lu äetaliu 

aioäelul LiUo, Loäslul Latematio, solu^iouarea sualitioL a mo- 

äelului matematio, preoum §i uuels svaluLri uumerioe oars sus- 

^iu plauLidilitatea moäslului propus. Iu oapitolul al luorL- 

rii ss prs2iutü oLtsva sxpsrisuîs oars ooutir^L veriâioltatsa 

aoestui Dsosuism. Iu oapitolul 5 so prssiutL o aplioatzio prao- 

tioL a tsoriei prsLsutats Lu oapitolul Z, oare ss ooustituis 

Lutr-o Dväalitats äe iuteusiLioare a proossului äs trausLsr tsr- 

Lio la Liordsroa uuolsatü. Oapitolul 6 al luorLrii ests rsrsr- 
vat oouolu2Ülor ssusrals.

0 xarts äiu prodlsQsls Lormulats Lu aooastL luorars 

slut solu^iouato Lu Lutrogims. LxistL LusL Zi prodlsLs oars 

sLut Lormulato os simple ipotsrs, aoostsa äiu urmL Liiuä äs 

Lapt uoi äirso^ii äs oorostars tsorstioü -i aplioativL.

lotoäatL luorarsa sZutL la Lormarsa uusi imaLiui oiai 
olars äespro msoauismul trsusLsrului tsrmio la Lisrdoroa uuols- 

atL priu sistemstirarsa, olasiLioarsa -1 aualira oritioü a LS- 
oauisDslor propuss Lu literatura äs spsoialitato äs äivsryi
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Latoi-1, xi-SQUM §1 ^r»lL Loul ^6Q2Ll3M vr»lZlL2l, xr»0pus Zl 2L2ll2St 

tsor»stl0 ZI 6X^6I-1M6QtLl lu O2^ltolels z Zl r»6SI)60tlv

2 . LLWâLLLL^ZI-^LMIW^^âLLLZLâl 
ââ^LIWZLZ^WLLLLI^

^.1. ^SL0M6L0l0LlS ^lsr»bsr»sa ssts äS^lLltü, /1/, OS UL 

^0063 âs V2^)0r»l22r»s ILtSLsL ^6 o suxrs^stzL sollâL sau LL lLtr»SLS2 

D33L âe llotilâ 12 temxer'Ltur'L Ls ssturstzls 82U xutzlL suxr^LLQLl- 

2lt, lL30tzlt âe L'or'MLr'ss bulelor» âs vexorl.

^lei'bsi'SL 63ts xoslbllâ lL lLtr»SK lL^SLVSlul our»^)lL3 lLtr»s 

xuaotul tr»l^lu Zl xuuotul or»ltlo al llouläulul, oLlâur»s âs svsxo- 
r»2r»s ^llLâ 2b3or»bltL lu tlmxul sotilwbLr»1l La2s1.

IL xr»oos3ul l'lsi'bei'll ^s o suxr'sl'stzL sollâL oslâL, ^or»ML- 

r»62 bulelor» âe vLpor»l 2r»e loo iL 2Lumlts xuaots ale supr'Lt'stzsl, 
Lumlte 26^^6111 32U o6Ltr»6 âs Luoleutzle, ler» Iu o22ul 5lsr»bsr»l1 
lL rLtr»62§2 mss8 '2 llob.lâ, bulele sxs_ !Ltr»e§ul volum âs 

llotilâ. ^ler'ber'eL 11. 2Ltr»eL§s maeL âe I loklâ ^oste avse loo lL 

9r»626L^L UL6Î 3ur»36 âe oLlâur»L âlL lLtei'lor'ul llotilâulul 3LU 

pr»lL ooLâsr'eL r»sxlâL Ä xr»63luLll âessuxr'L llotilâulul.

^ler'ber'SL xe 3U^r»e^s^s eollâs (o^uâuote, xsr»s^ll exar'L- 

telor» sobllmbLtoer»6 âe oLlâur»L lL oer»s iLterviLe klerberes sto.) 

sste 062 mal LLsxLLâltL lL ^rsotloa lL^lLeressoL Zl aosst tl^ 

äs 5ler»bsr»6 va lL sxeolal, ooLgläsr-Lt slol.
ksLtr»u 02 UL llob.1ä sü LLosspL sü tlerbL ssts Lsossar» sü 

Lls LLäsxllLlts ur»mLto2r»sls ovLältzllr
- suxr»srLoLl2lr»62 lui LL r»25)or»t ou tsmxsrsturs âs sstur»2- 

rlsz
- sxlstsLtzs §sr»msLllor» äs Luolee^ls xs suxraLs^s oslLL.
Zupr»2îLoLl2lr»S2 llob.lâulul ssts MLxlmL Lu lwsâlsts vsol- 

Lâtats a suxratstzsl äs tr»LLs^sr» tsr»mlo, lar» ssr»msLll äs Luolss- 

ils slLt 1oo2ll22il xs suxr-a^stzL sl slLt ooLstltulî^ âlL Lsr-s- 
Lular-ltLtzl als sosstsla (2Zrr»1stur»1, osvltL^l), duls äs asr, 

lmxurltL^l sto.
Zs älstlLL tr-sl moäurl äl^sr-lts äs tlsr-dsrs a uLul llotilär 

^lsr»bsr»s Luolsstö., ^Isr'bsr's äs tr»2L2l^ls Zl ^1sr?bsr»s îL 5llm, 

^lsoars 2vlLä . osr»sotsr»lstlol blLS äs^lLlts. ^1sr»bsr»ss LuolsatL
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SS oarsoteri2SL2L prin apariția, or69tsrsa 91 âssprinâsrss buls- 
lor âs vapori ps Zi âs ps osntrii inâiviâuali äs nuolsatzis. I^umL-

rul lor or69ts oontinuu oâatL ou orsztsrsa tsmpsrsturii suprafs-
îsi oalâs. I,s o anumitL valoars a âifsrsntsi âs temperatură

numitL âifsrsntL oritioL, ^^r' ^^ârul osntrslor sotivs a^jungs, 
ps snumits porțiuni ale suprafstsi oalâs, sufioisnt âs mars,Lnoit

dulsls Normate sL ss uneasoL intre sie Zi sâ forms2s un film oon- 

tinuu âe vapori, ^osssta este pierderea âs tran2itis, oinâ ps 

suprafața âs transfsr oosxistL porțiuni ps oare dulsls ss formss- 

2L ps osntrii inâiviâuali âs nuolsatis 91 porțiuni ps oars ss

formsa2â film âs vapori. Oinâ intrsags suprafstzL âs transfsr ssts 
aooperitL âs filmul âs vapori, fisrdsrsa ssts in film.

vintrs aossts trsi moâuri âs fisrdsrs, fisrdsrsa nuolsatU 

prs2intL un intsrss âsossdit âatoritL marii sals importanta 

tednologios.
In ultimsls âsoenii s-au pudlioat un numLr foarts mare âs 

luorari expsrimsntals 91 tsoretios oare au ârspt soop siuoiâarsa 

meoanismului transferului termio la fisrdsre^ nuolsatL, âatoritL 

ps âs o parte aplioatiilor sale praotios, i^:' ps âs altL parts, 
pentru eâ ssts o intsresantL prodlemü 9tiintifioL.

^1-L^^âgLâLL2L__^LLllLLLL
LxistL numero9i faotori oare influentoa2L fisrdsrsa (s-a 

arLtat in introâuosrs ), insa âintrs ei unii ?.u o i^portan^â mai 

mare.
viisrsnta âs tsmvsraturL si nat urătorisntarsa_snvrLtstsq., 

intrs oare existL o intsrâepsnâsntâ foarts strinsL, sint âoi fao- 

tori oare intrL in aossstL oatssoris.

vaoL ss sxawinss2L un sistsm âs fisrders, os oonstL âintr- 

0 suprafață âs !noLl2irs sud formL âs fir mstslio sau plaoL pla- 

satL intr-o masL Lâ .lio^iâ, nsa^itat âin sxterior, aâus la tsmps- 

raturs âs saturatis (a?a-2isu1 prooss âs fierdsrs Ln volum marș), 
ss puns in sviâsntâ suoossiunsa regimurilor âs tisrdsrs oâatL ou 

ors9tsrsa âifsrsntsi âs tsmpsraturL /1/»/2/,/Z/,/2o/,
/7o/,/7l/,/72/,/7Z/»/7V»/7S/. In fig.2.1 ssts xrsrsntatâ surda 

fierberii, ps oars sint Inâioats osls trsi rsgimuri âs fisrdsrs.

ssts tsmpsratura psrstsLui, iar ssts tsmpsratura âs satu

ratis a liodiâului. 6urba fisrdsrii prsrsntatü in fig.2.1 nu 

ssts unioL, a9a oum s-a oonstatat sxpsrimsntal prin müsurütori 
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sis psrsmstrilor trsusksruiui termic: îs kisrbsrss spsl ps suprsis- 

orl20Qts1s âiu cupru ?i xlLtlQS,/7o/, c!oä s-s cdssrvst cL sxls- 

tS äiksrsQts ImxortsQts lutrs vsiorHs odtziuuts, kuuctis äs usturs 

msts1u1u1.

^O6gts VS27lstz11 SU 5ost PUSE ^)6 3SSML ä 15 S27 622tz si 027 OS 

sxlstL îQtrs x>27Op27lstL111s 5221OS 92. Oli2.mlO6 sis 3Up27s5s1slO27 O3276 

ä6d627lNlQL 0 QUOlSStzlS OL27SO t 6272.3 t 1OÄ §1 ^)27122 U27L827S o tl1ä27Oä 122SM1OÄ 

§1. U22 276Z1L äS t27LQS5S27 t 627MlO §27 0^)27 1u .

IQ 6XPS27lMSHt Ul äS 5l627b627S L Is 927S3lUQS StMOS5S27lOL

^)S 3UP27S5stzL äs OUx2?U xo1l2StL OU KLrtlS äs ?Di27Sksl ^/o, 51s27ds- 

2763 QUOlSStL lQOSPS iS 0 SUx27 SlLO LI21276 S 1lOll1äu1u1 ÄS 1v,^ L 

§1 U21 LIux ts27MlO âs ZZ12I OU o äsQsItsts L Osntrslvr SO-

tivs äs 967 L .
IL sxxsrlLSQtuu. äs Llsi'dsi's 3 L-)2l Is LOSsstzä xrssäuLs,âsr 

xs o suxrskstzL äs xlstlnL ^oIÎ2stL 2/o, tlsrdsids sxsrs Is o suxrL- 

L22.OLI2Z.27s a IäOd.Z.äu1uä äs 16,66 L ZZ. 1s UL L1ux ^srmlv uultsw äs 
5o^7o v/m^ (nu SS l22älOÜ äs2262.tstss OS22t27l1o27 LOtlvZ. xs suxratstza 

äs HS27dS27S).
1)1^62762218 1mxO27tS22tS 122^276 xL27SLSt27l1 L1S27dv2?11 SXlstL -1 

122 OL2U1 5l627d627l1 xS 51276 SUdl227l äS sL27ML l22OÜl2ltS SlSOt2?1v. 

Z.l.v. VLL Z^27L1S22,/71/, 1UO2?l22ä OU sl27wL äs x1st1l2L OU älLLSt27Ul 
äs 2.1o"^L -1 1UQL1LSL Ls 5,2.1od^m, S9S26tL 02?l2O22tLl -1 VS27tz1- 

OL1, rsx027tvL2Ü 51UXU271 tS27wlOS UQltL27S ms1 LL271 ?1 äs LSSMS22SL 

Gl äSQSltL11 L1S OSUt27Sl027 LOtlVS LS1 DL271, IQ OL2Ul â 1sxU22S2711 

027l2O22ts1v L gl27MSl äS x1stl22L.
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fluxui unitar maxim, o este ou mai mare în OSLul am- ' ^max
plasLrii ori2ontals, äeoit Lu os2ul amplasării vsrtioals, tis.2.2. 

^osastL oreytsrs a fluxului Ui'.itsr maxim ests atribuită orsstsrii 
numLrului âs osntrs aotivs pe fitstes âs suprafatzL âs Ia 2,Z.1o^

ps sirma vsrtioalL Ia 9.1o^ m"^ pe sirma ori2ontalL. Keâuosres 

numLrului âs oentre aotivs în p02itzia vsrtioalL ests oau2stL âs 

formarea prematurL a unui film âs vapori Ln Hurul sirmsi prin ooa- 

lesosnMa vulsior in miZoarea lor asoenâsntL.

^ls.2.2. Ourba fisrbsrii 
ps tir âs sirmL âs plati- 

nL vsrtioal Zi oriLontal. 

6itrsls âs ps ourbs in- 

âioL numărul osntrslor 
aotivs /71/.

Densitatea oentrelor aotivs oreste ou ^iosorsres âiametrului 

firului âs plstinL âupL ouai se veâs in fis.2.^., âupL /7l/,sosasta 

avinâ os eteot erestersa fluxului transferat.

De asemenea oâstL ou miosorarsa âlametrulul tirului âs pla- 

tinL ss odssrvL o soLâers a âismstrului bulelor âe vsxori 9I o orsy- 

tere a valorii fluxului unitar maxim transferat, « ^osst fsnomsn 

a fost observat §i la fisrbsrsa unui amestso a^L-l-^sntanol 

y.x.m. l-xsntanol), iar valorile s!nt mai mioi âsoit in oarul axei 

9 urs.
LitkinZI yi Labsrsk^,/69/, stuâiinâ sfeotul orisntârii suxra- 

fsisi xlans asuxra fisrbsrii subrLoite a iroxroxanolului, au odssr— 

vat oü oâatL ou sotiimbarsa orisntLrii suprafeței oalâs âin poLi^ia 

orirontalL ou tatza in sus in posiMia vsrtioalL, panta ourdsi tisr- 

berii orosto. Oinâ suprataxa oalâL ests orisntstL in ^os, panta 

ourboi fisrbsrii ests mai mioL tä^L âs osa oorsspunaLtoars orisn- 

türii in sus.

>oslasi rsLultat obtzins yi vraptLln,/91/,oarv, luorinâ' ou 

apL, raportearL oL numLrul osntrelor sotivs soaâs substanțial 

âaoL unstiiul âs inolinaHis tatL âs orirontalL orssts. N1ski1c«Wa 

Si oolab.,/9o/, stuâiinâ stsotul orisntLrii suprats^si oalâs 

asupra fisrbsrii nuolsats a apsi la prssiuns atmostorioL xs o
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äs suxuu su. uu§d.äm?1 äs O-I7?o^ i»sxoi't6L2L s^ssts äs susZ- 

dsus usmsrssdllL s. tususl'sr'ulul dsumäs Lu i'sgälruss ^luxuuLIor Lisi, 
- 2ci<7.Io V/L , uuäs sos^lslsutul äs tususL'sr' keumäs susZ^s su uu-

6s Lusllus^ls L suxusL'stzsl. ^ssst s^sst ääsxar's Lu i'SL^auss 
tll^xax'LIou maul, ci>I,7.Io^ V/m^. ksLtru L'Iuxm?! suxrluss Luti>s 

ssls äouL valoni, Lt6UUL2?SQ Sl'SQtuIÜI oräsut Ll«L1 sux^s^stzsl ssts 

ssLmtotäsL.

LxxlIsaî^L äutL assstaä ^suoLSU ovLstä Lu L's^tul sL, xs mLsu^L 

ss ss sstilmdL uuZIiluI äs Lusllustzls s suxus^s^sl, au los ssklm- 

dLul Lu somxoutsrsa dulslou äs vsxorl §1 Lu mssauisLuI äs traus- 

^su tSULäe.

ot

so

60

4o

2L0

200

4S0

160

1i»0

120

100

20

^^>ä.

n ^cr/

L5/cm

r^-

240

^iL.L.Z. Ourda 

xsutru älvvrss 

sis äs

0 iö 15 2ö 25 zo

^Isrdsrll 

älamstrs 

1-Is.täuL

3962St 0Ui20U2Sl.lOättSlS

äs IiULÜ sm?bs ^uälsL uu-

ssutuslou LQdävs)

5<7/cm 
/oo/L^, 

No 4z
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Iniklosnts vresinnii 2sn^r2 ^roossuiui äs trsnstsr tsrmio I2 

L'isrdsre ss rvani^sstL prin orsZtsrss oosiioisnti^Iui âs trsns^sr tsr- 

mio, sZ2 onm ss sviâsnîia2L Lu luorLrils /7^/,/76/,/77/»/76/,kis. 

2.^. ^ossstL in^IusntzL ss sxxlioL xrin L's^tni oL, oästL ou orsZtsrea 

xrssinnii, orsZts Zi tsmxsrstnrs âs ^isrbsrs 2 iiotiiâului Zi âsoi 

orsZts Zi tsln^si'2turs suxra^s^si âs trsnsl'sr. 6rsZtsrs2 tscn^sr2tu- 

rii suxrsL'stzsi, oonâuos Ia orsZtsrss nnmLruIni âs osntrs 20tivs 

âs nuolss^ie, oontorm rslstzisi (2.21), Zi âvoi srsZts L2?sLu1 âs

L^its^is s liekiâului 6e IlQ^L s^xi's^stzs âs transtsr Zi âeoi vs 

ersyts eosl'ieisQtuI 6s tranșași' tsnnio.
Vsloriis i'axOi'tLte âs »si'L'QSi',/76/, sL^t ami wari, âsos- 

rses, OOHsiäs^L sutorul, supra^stzs âs ti'LUsLsr» tsuLie utilirstL 

2 L'ost ^02^1:6 I.UL023L ls2dl2tâ), â2r 2IU272 L6H6r.2lL 2 crurdsi

^is.2.^. Varistzia soski- 

Oisut^Ilri âs ti's^sksi' 

teraiiL t'unQ^is âs xrssi- 

^QS2 isâ^sL I2 
4»I,5.Io^ V/o? /76/ 

x »stküsi- /7S/ 
. Lsnilons /77/ 

o VsitiiULS^ /76/

Intr-o sltL rsxrsLSntsrs, ^is.^.Z. in^ioü âs sssmsnss

in5Iusn^2 xrssiunii ssu^rs trnnsksrnl^i tsunio I2 ^isrdsrs.

I»2Qt2 ârextelor âin 5is.2.S. oonânos Ia xroxortzionalitL-
tss -.

cL 4.
o,62 rs.i.)
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1 2 5 5 io

?7u.x ^s^r77co c-,»7L^L<

Losiioisntul äs 
transfer tsnmio ^unohis 

âs iluxul tsnmio unitar 

la L'isndsnsL nuolsstL/76/

ti633S,/7^-/, intr-un experiment äs L'ierdsrs nuoleatL s

irsonului la presiuni ouprinss intrs Z 92. 2o dar ps suprs- 
l'L^S exterioară L unui oilinäru 0ri20ntsl, odtzins UN Llur Iw1 - 
tsr äs lo^ ^/m^ psntru 0 äiieren^L äs temperatură äs 9 L la pne^7

siunea äs z dar 9i LQelsyi klux, la o äi^srsn^L äs tempersturL 

äs numai 2,7 psntru 0 prsaiuns äs 2e dar. In oa2ul fierberii

in iilm sisotul presiunii asupra transferului termio ests äs 

sens Qontrsr» aäioL, oästL QU orsZtsre^ presiunii, transisrul 

termio sosäe, iar äiisrents oritioL äs temperaturL 00NS3-

xUNLÄtoS^S ^luxului unätan lLLXäM, , 36 nlOZO^SLLS Zä SS. 

Otilä^Lnä Qälänärlä Qsnsls^» ^6336 ob^äns Q2?69tsrä ämxoi.tLnts
Lis l'luxului tsui'.iQ unätsr Ln QS2uI Qinä äästsntzs ään^rs äouL

QLNsIurä Este DLä ll^sr'S 3LU DLä QlsS, äsolt äouL ää.LDSt2?s sls

dulsl. ^QsIaZI rsLuItat odtzäns 91 Loneni'Io,/79/, OLnä Llstan^a 

äintns äouL oanslunä ssts s^sIL ou äou äismstns äs duIL, tnans- 

tsnul tenLio 63ts LLä Mio. OnS^SNSL tNLNSL'SNUlul tsnmio in

QL2uI Qsnslunilon äistan^sts mal mul^ äs äouL äismstns äs duIL, 

36 ästonss?L -oonsiäenL autorii- Lsxtului oL ssomstris Lsvori- 

26Q2L ourZsrss äintns osnsluri, isr in ossul osnsiurilor äistsn- 
tzsts msi xutzin äs äouL äismstrs äs duIL, ss oonsiäsrL oL duls 
QS 36 L0NM6L2L ^)6 0 osnsiurL ^srturbL 3trstul limitL äs ^)S 0SLS- 
iuns vsoinL, intsn3iLioinäu-ss, in sos3t Isi, tnsnstsrul tsrmio.

L.Lisn 9i v.Lonsntlo./So/, stuäiinä 51sndsrss nuolsstL s 

mai multor lioliiäs rs^rissrsnts xv suxraists sxtsriosrL s unui 
oilinäru ori2ontsl, oonststL äs sssmsnss ors9tsrss trsnsisrulul

tsrmio ou ors9tsrsa xrssiunii.
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Rezultatele experimentale obținute, verifioü foarte b 1 n« 6QU 
tiâ empirioL datL de vkuiilovs,/8l/, pentru <^-4ooo U/m^r

-A— - 0.I75 2.75 - -^— (2.2)
?cr

oare, este ooefioientul de
0.S I>

pentru presiunea redusL p^^â " - o,Z
k o sxtinâsrs s srrusilsl lai vsÂloAs)î

transfer termio Ia fierbere

Zi soustzia Iul Haffner

c< / / o,SI > x

In souatiile (2.2) ZI (2.Z) p este presiunea Zi 

presiunea oritioL.

§.IîLlm 9! L.l'eurste in,/S1/> studiind influenta presiunii 

Zi a diametrului lirelor ie sirmL pe oare ars Iov fierberea 60^ 

asupra parametrilor souatisir

64^ (2.^)

oonstatL o puternioL dependent^ intre presiunea redusă Zi oos- 

fieoientii O Zi n din eouati» (2.4). "6" or^-Zts putsrnio ou 

oreZterea presiunii reiuse, iar "N" soaie (pentru 

Zi â«o,I mm, o»o,HoI, iar n«o,S6, iar pentru 

0-545,4 Zi n-o,61).
L.bisr Zi v.Lorenilo,/60/ explioL iniluen^s presiunii 

asupra transferului termio la fierbere prin aossa oL presiunea 

influsnHsaLL oslslalts proprietL^i termofirioe ale liokiâuluir 

tensiune supsrfioialL, densitatea vaporilor Zi a liokiiului, 

presiunea âs vapori.
vtiliLinâ un model simplu pentru oreZterea bulei Zi 

anume oL nuolvahia ars Iov pe oavitLtzi ale suprafeței oaliv 

in oare este osptat gaL, suprsprssiunea nsossarR existentei 

unei bule de vapori de rarL k sstsr

ls.5)

in oarer « tensiunea superfiaiolLz

« densitatea liobiduluiz

A - densitatea vaporilor.
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CvQsIâsââ LS xsâu rsslmul âs tlsrdsrs üuc-IsstS ssts 

vsIsdUS ° seu^is âs L°rms (S.4) ?I sS In ^--tul âs t-îl^Is 

âs Is LvQvsLtziL QLtursIS tarbuIsutS (târL kormsrs âs duls) Is 

klsr-dsrss LuelsstS, ași âol ooskiolsüil âs trsLs^sr âs sSIâui-L 

slut SZsII ZI x>oi tâ Lslsuls^l LU scus^lsî

â - o,I5 (Sr k>r)^ l2.6)

ssu x>u»L LQ sltL LormSr

L ^7- Li-.^

Zs odtzlus: . ,

eu: L -1o,I5)^

- âIt62?6Q^L âs tsmLsrsturL Qvi'ssxmiLÜtoar's punctului âs 

ti'SQsi'S âs Is sonvsQtzls ustu^sIL dur-buIsQtL Is L'isi'dsi's 

QUQlsstL

» SQQSisr'SilL SI'SVltLîlOQsILr Vlge02ltsts

» QOS^IoisQt âs âllstsî^6 rs^mIsL; -° QOQâaQtIvitats tsi-mIsL,' 

0^ « s^Iâm?s S^SQl^lOL.

Zu^siQQLlLl^ss ssts sx^^Imatâ Ql^ s^utorul svus^lsl 

Olsl^slus-vls^s^roiir
LS"

' l?' ^2.9)

miâs: « T>SLS dulsl croi'ssx^LStosT'S Iul

2? « oLIâu2?s âs vsxorlssrs r
« tsmxsrstU2?a âs L'lsi'dsi's.

vlQ tL.S) ZI (2.9) ss odtzlQS ssua^Ia tlusIL xsutru oos^IsIsLtui 

âs ti'snsLsr' tS2?LlOr
2

lS.Io)

srsvlistlvüsl«
In sausîls 12.Io) iLLIovQîs xroxrlstLrHor klrlss ssuxr» sostl- 

olsLtuIol âs tEsLsi- tzormlo sstS iQâlostS âs esl âol tsi-moul 

âlL xsrsütsLS. Lü tzlmx os csrsotsrlstlolls saxr^s-sl o^.â» IL- 
tllis^ss-S --»--o esâolol âs naolsstzls ?I Imxllolt. s^oasatol 

L. LL^îlL 12.Io) I2â1°» ZI âspSLâsQî» âl^l-rs ocZI s°osl°rsrl»
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LravitstioualL L«
UsisjLiu ZI 5isssl,/62/ zi 3teiule,/SZ/ au oeroetat experi- 

meutal 1u5lusutza aooslsra^isi S^2Vitatziouals asupra traus5srului 
tsrmio la 51erdsrs Lu domeuiul LLtO- 9,61 m/s^) §1 au ZLsit oL 

aooslsrsîia iu5lusu^ea2S trausierul termio 1a 51srders.

Nsrts Zi Olartc,/S^/ iuvestislud iisrdsrsa uuolsatL 1u do- 

meuiul âs aooslsraîis a^lsr 21-s), au sLsit oL piuL 1a fluxuri 
tsrmios äs l^Sooo U/m^, iu5lusu^a aooslsrstisi asupra 5isrdsrii 

sste sssi2sdilL, traus5srul termio oresolud odatü ou aooslsratzia, 

dau pssts aossstä valoare s iluxului, 1u5lusu^a aooslsra^isi ssts 

usssmui5ioat1vL.
^.2udsr Zi L.krisd,/72/, ausll2iud etsotul sooslsrstzisi 

Lravitatiouale asupra trsus5erului tsrmio 1s 51srdsrsa tiidroAS^ 

uului liodid, aZuu^s la oouolu2ia 08 rsduosrsa Lravita^isi uu 

a5sotss2L ^susrarss ds vapori, dar dsspriudsrss 9I dsplasauss 

bulslou puüu llotild deplud ds uatuus sLmpulul ds ^outzs. kulu 

uulliaus, ueduQsuea Zuavlta^lsl eouduse 1s kou^i-ss pusmstuuL s 

5ilmu1u1 de vspouü pe supuaLa^s solldL zl tu^usL'suul tsuLls 

este LuuLutLtzlt.

Lleetul vrsO02ütLt11 asupus uuelestzlel ZI tuausksuul 

teu^ls 1a Llsubsusa Ilotildslou sste Lu mleL ^LsuuL studiat. 

Aa^ouütatea expsui^eutslou pudlisats lu IlteuatuuL slut sisstuats 

cru Lluids s oLuou vLsso2ltats sste apropiată ds osa a apsi. 

vsyi oltsva rslatii Luti-adsvLr iuoiud tsrmsu^l vLsoo2itats, 

lipssso L^reutziils valadilitützii lor psutru sudstautzs ou vis- 

oo2itsts ridioatL. lutsuvaiui caars lOr -1»^) al valorilor sx- 

pousQtului visoositL^ii diu rslatzia oosiioișutului ds trsustor 

tsriLio la kisrdsrsa !u volum mars, pusL !u tormar

l2.1i) 

poatv 51 sxpllost pr1u aossa oL s-au s5sotuat sxpsrlsutzs ou 

llokids ou vlsoo2ltLtzi apropiate.

Lsla^ia l2.9) oars iudioL dsxsudsutza diutrs rara uu- 

olsului lu momvutul iuospvrii orsytsrii dulsi Zi supraLuoül- 

2irsa l1od.idului, uu dü uioi o iu^orma^is desprs steotul vis- 

oo2itL^ii asupra iormürii dulsi.
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ksutru xsi-iosâs âs ersZtsrs s duisl, mul^i uutoi-1 IriâieS 

O relatzis âs i'ormar

Ln oare^L este âiiersntza dintre temperstara peretelai 92. tempe- 

ratara de sataratzis a liotiidalai, Iar este oondaotivitatea ter- 
mieL a liotiidalai. Oonstanta O din eoaa^is (2.12) ars diierits va- 
lori: ?rit2 Zi Lnâs,/S5/, O»^r klsssst Zi 2^io1c,/z^/, O-V^, 

Costai» Zi 2ader,/Z1/, O-^r Oole Zi 3kalmsn,/S6/, psntra ^Lloo, 

O»o,5 («1^ criteriul lalcod).

^ela^ia (2.12) na indioL o dependentă intra rara dalei in 

perioada de orsZtsre Zi visO02itatsa liodidalai.

ks da2s reLaltatelor experimentale ale lai Ooopsr,/S7/, 

oare indioL o identitate intre vreZtsrsa aooslsratL a dalei Zi 

orsZtersa mierostratalai âs lied.1â âs sad dala Le vapori, pentra 

oare a odtzinatr
-,s

r

eoaatzis (2.l2) devine:

s 'S'
k-2.5^-^-^1  ̂ l2.I4)

HoeastL eoaatzie inâioL propor^ionalitatear

k lL.IS)

lLvsstlss^llls exxsrlwsutsls Lis Iu1 Sssr,/rr/, eu szu- 

torul iLtsrtsromstrisI LolosrsLIes, su 21-Ltst aL !n Zerul uusl 

buls eurs ss âSLvoltzL xs un tir âs xlsi^uS eu âlsmsudrul âs 

0,^ ML, L^s^s o LiZvsrs rsxiââ eure SS sxx1i,eä xrlâ trsLSVO^— 
tul vLIâurii eouâue^is ?i oouvsvtzis sxrs ZuitsrLstzs vaxori 

iieLiä ?1 xriu sLsetul ILsrsuLoLi âstorst srsâisutulul âs tsL- 

sâuQS suxsr^âelLlL esurist âs UL srsâlsut âs tsmLsrsturS, 

^iS.2.6.
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?i§.2.6. OreZterea vulsi xs o sLrM äs 
xlstinL âs o»4 DD diametru 

xentru axL 1s x«o,Z dar, sud- 

rLoirs 2 L /66/

LäiZoarsa inter^aeisIL ests ästerminstL äs numLrul Llsran^oni 

iar vitS2L interiaoialL ob^inutL äs Lser Lu 0S2UI uniä imsns ional, 

soads odatL ou ereperes visoo2itL^ü. Ka2s bulei äs vaxori Lu 

tiDxul l'orD'.rii si ssts âatL de relația:

4 K s'" c""

t 2.16 ) 

Louatzia (2.16) ii^äisL ZI es ^i'o^oi'lk 1oQs1itsdss:

o n-O,5S
l2.1?)

^(7^^ i'sxi'^intL Si'sâisiitul tensiunii su^eiisisls.

Inriusnts tensiunii.s^r^^s^s
Lotelisxtis^âes Zi TsiliisDs,/S7/, st uâiinâ tierdsres nuslsstL in 

voluD DL^?s L soluțiilor axosss âe i)oliD6ri xe o su^ra^s^L xlsnL, 
au tzüsit oL pentru soseatzi äii'ersn^St äs tSD^sraturL fluxul 

termio orsZts sudstsntzial in ^âkort ou axa x^rü. >u luonat ou 

solutzii âiluats âs tiiâroxistiloslulorL (Wv), xoliaonilaLiLL 

(IA) yi aorilsDiclL ou oonosntrstzii âs 62-^Soo x.x.m.» Ia xrs- 

siunsa stDosisrioL. rroxristL^ils 5i2ios ale soluțiilor sint 

xrs2sntats in tabelul nr.2.1.
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Isbslul iu? .2.1.,/57/ ^ro^ristützils solutziilol' 6s ZI 

WO iunetzis äs eonesntl'Lî ie

Zoluîis Oonesntl'stziL

1).?.L.

Viseo2itsts, ,(O^) Isnsiuns suxsl'I'I- 
eisIL

___ tä^n/em)______
Insints 

lisrde
DuxL 
rl'S

I«, 25"0 7o 6

Lx8 — o,S9 o,S9 72 65
^enilsmiLL Zoo 0.9I o,91 72 64

r>ä 62.5 1,oS 1,o) 71 65
LSSL Lvlseu-
Isr-S - 125 i,zr 1,19 71 65

2.10^
25° 1.76 1,5o 71 65
5oo 2,64 2,o5 71 65

WL 62.5 0.92 0,92 66 *5
MSSL cuolsau-
IsrS 4 125 o,96 o,96 66 46

7.1o^ 5oo 1.11 1,1 66 45

Odxzsi'VLilHs sxxeliLsnt sis IZeute ^suxus solubili öl' Lu 

^'is^dsl's ZI int Sl^i^t Sle s lor SU. eonäus ^6 sutvl'i la U2?mLtosu?sIs 
Q0nelu2ii:

I. OreZts^ss eonesntrsiisi xoliLSn^Iui äl2Olvst In sxL 

eonänos la Ol'SZtSl'SL Iluxului tSNLie.

2. IoIiLSl«ii suHsetsntzi (WO) eonäue Is erstztsri Lsl marl 

als iluxului tenmie ^sntru miei, Is eonQsntl's^il, mass mols- 

eulsrs Zi viseo2itL^1 sZsIe eu. soluții äs ^ollmsrl insetivi suxsi- 

. iieisl l^>).
z. Lâ eonäues Is ersZtsri gsLniLIestivs als eoeiieisntn- 

Iul äs trans^sr. tsrLle intrss âomsniul /^1 stuâiat.
^.ksntru tosts soluțiile, ersZtsres t^anstsrului tsrmlo 

. ests limitat äs sisetul vlsoo2itLtzii.
Z. Zolutzis äs serllakläL (monomsr) ^ls^ds ou crosllolsntzl 

äs ti'snslsr' llial mlel, äselt sxs.
6. I.a Iler'dsi'es solutzlllor- äs xollnsi-l äsnsltstsa Ovntrl- 

Ivl' SO^Ivl sslrs Dsl DQl'S) âsell; In OS2uI Ilsi'^sl'll S^)S1, ls2? 

dlsmeirul dulslor äs vs^orl es^s mal Lie.
Öl'seres nsLöl'uIu.l esn^l'ilol' se^ivl ss^s sx^Iiea^ ^rln 

Ql'SZtsl'ss eonesntrstzis 1 loesls s xolimsrului ln imsälsta vselnL
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tatss supraks^si ealäs, esss es eonâues Is aädorbtzis polimerului 

§6 suprskata ealäL kormlnäu-ss noi eentrii äs nuelsa^ie.

IlieZorsrsa äismstrului bulei este kosrte probabil o eon- 

seein^L s ersZtsrii viseo2itL^ii IIek.I6u.IuI, eare va mieZors 
vits2s äs ersZtsrs s bulei. ^eesstL tenäintzL este aeeentuatL Zi 

äs skorturils slasties äin I1e^1ä.

7. vinamiea bulelor Zi eonvee^ia slut probabil inkluen^ats 

äs natura vlsooslastieL s lietiiäului. Osi âo1 eereetâtori su ob

ținut ersZtsri s1s kluxului tsrmie äs 25oZi 1s^'I«6,Z L Zi äs 

loo^ pentru ^I»ZZ,Z L.
^esleaZi re2ultats su obținut Zi v.v.ksu1,/92/ Zi ^iaN, 

/9Z/, ears au rekSeut experiențele äin /57/.

v.v.kaul ob^ins următoarele kreeventze msäii sis bulolor 
äs vapor 1: 22Z 3^^ pentru spL, 249 pentru soluble I»X -I 

24Z 3^^ pentru MO. Osie äouL soluții su seeesZi vlseo2itsto 

(I,oS Ok). Isntru äismstrul meäiu äe äesprinäsre s bulelor s 

obținut valorile: l,24 mm pentru apĂ, l,l9 aim ^ntru soluție r^ 

Zi l,lZ mm pentru soluție ILO.
î.iSsurLtorile au kost kLeute In toate ea-urils la un klux 

tsrmie unitar äs Z,^ lo^ ^/m^, suprska^s esläL kiinä eonstituitL 

äintr-un kir äs slrmL äs platină eu äiamstrul äs o, Z mm Zi lunL 

äs Zo mm, sprs äsossbirs äe /57/ nnäs s-s utilizat 0 suprakstzL 

planL ori2ontalL.

^u kost prs26ntste siel inklusn^s unor parametri ssuprs 

kierbsrii Zi implieatziils lor asuprs trsnskeruiui tsrmie 1s 

kisrbsrs. Nu slnt sesZtis singurii ksetori oare pot kl amlntltzl

RobertOols,/94/, öliss ZI ttsu,/95/, LlSLrinl,/96/, krsssä, 

/97/ SU stuäist sksetul L^osimii peretelui eaiä asupra trsngd 

ksrului tsrmie 1s kisrbsrs ZI au sZuns la eonelu2is eL oästü eu 

ersZtsrsa srosimii psrstslui äs lneLlrirs ersZts ZI eoskieisntul 

äs trsnsksr tsrmie äatoritL ersZtsrii eapaeitL^ii tsrmiov a 

sesstuis.

rrv2snîa unui strat subhirs äs liebiâ Intrs bula Ls vapori 

Zi suprskatzs ealââ eunoseut sub numsls âs mierostrat Zi inkluon^a 

lui asupra transksrului tsrmie la kivrbsro su eonstituit sudioo- 
tul multor luorsrl /^7/,/^S/./^9/./5o/,/5l/./52/,/SZ/,/5V,/5S/, 

/9S/,/99/,/1oo/. rorms aeesptstL äs eoi msi mul^i eoreotLtori
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pentru o bulL âs vapori ou miorostat este oea prsLentatL în fis. 

2.7.
Grosimea miorostratului este o problemă oontroversstL. vuxL 

unii autori are valoarea âs 2.lo"^ m /loo/, âupL alții 5.lo m 

/49/,/lol/, iar in /5l/,/lo2/ sLut prsrsntats relații oare, pentru 

un timp meâiu âs o,o5 s(timpul meâiu Le staționare a dulsi âs vapori 

pa suprsfshs oalâL), âau valori âs grosimi ale miorostratului âs 
l^lo^m.

^iS.2.7. korma unei dule o miorostrat

Besler Zi lloore /47/ mLsurinâ ou ajutorul unui termoouplu 

âs oonstruotis speoialL Zi inre^istrinâ ou ajutorul unui osoilosoop 

fluetuailUs rapiâe ale temperaturii suprafeței in timpul fierberii' 

nuoleats a apei la presiunea atmosferioL au s^sit oL temperatura 

suprafeței âs sub bulL soaâs ou lo pinL la 15 L in 2 ms. äoest fapt 

inâioL o rapiâ8 extraotis a oLIâurii intr-un interval foarte sourt 
âs timp.

tutorii explioü sosst fenomen prin vaxorl2aroa 1iob.iâu1ui 
âin miorostrst. transferul âs oLIâurL âs la peretele soliâ prin 
11ob.iâ f8oinâu-ss prin meoanism oonâuotiv. In /lol/ ss raportearL 

oontributii ale evaporării miorostratului la orsZtsrss bulei ouxrin- 

ss intre 1,Z Zi 17^ pentru bule sfsrios Zi intre 5,4 Zi 42,9^ pentru 

bule slipsolâals.
Leer,/55/, prin Interferometrie kolosrafioL, a pus in eviâentâ 

l2otermele âin liotiiâul âin imeâiata vsoinLtate a nulei âs vapori, 

kis.L.S. Zi a observat âs sssmsnsa sxistvnta unși miZoâri intsrfaoiale 

in Zurul dulsi âatoratL Lraâisntului âs tensiuns supvrfiolalL sensrat 
âs un sraâisnt âs tempsrsturL âin aosst liotilâ. ^osastU srpsrivntâ 
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âcs noi intoi-matzii asupra moâului rn oars ars 1oo transtsrul 

âs 1a Ilotiiâul supralnoLIrit 1s bula âs vapori §1 osrtitu- 
âluss oL aossta nu osts numai âo NaturL oonâuotivL, ai §1 oonvsotivs. 
âurStori sxperiLsntals als tSLpsraturii supratstsi âs sud bula 

âs vapori /54/, /47/, /Io8/ inâioâ o oroztsrs a sosstoia ou rasa.

/5Z/ ss propuno u.i woâsl âs osloul al aoostsi tsmporaturi oara 

âL o variatzio âs Z L psntru o supratatzL âs oupru Zi 9 L psntru 

uns âs otzsl.

^is.L.6. ^ran^s âs intsrtsrsntzL psntru o duIL 

âs l'sron IIZ In orsZtsrs.

I^uolsatia
^uolsatzis /14/ ssts UH prooss Ia sosrü ?.oIsouIarL Le tormars 

s nuolsslor âs vapori, a oâror âimsnsiuns âsp^'SZts P6 osa âs 

sotiilidru tsrmoâinamio, oonâitia sssntzisIL per/^u xnoäucsnsL scsstors 
^llnâ L^^âul âe su^nsIne^lLi^s s 1lQdiâu1u1.

ZLnt Qunoseuts ZI stuâlsts !n Iltsnstuns âs s^solslltsts âouL 

tl^unl âs nuelss^ls :
- Quo1sa-1s vLossnü ( Ln llokläs xurs - z

- nuv1s»t1a stsrosvLL ( suprs^stzs sollâs )r
In QS2uI nuelsstzlsl 0L0LSNS, âatoi-ItL tluQtustzls! tvrlLls- 

âln DSSL llvtilâulul SLU LstonItL nsduâvrll 1oLn1s s ^nsslunll, 
L-L QUM au râtat luonL^IIs 1ul'Volmsr ,/1o/, Lsnnatk »/II/ -I 

Lalss »/ÎL/» sa 5orDsa2L sr-u^ur-I La Lolscrula eu un nlvsl Ls ana:?- 

Lla mal mai»« LsoLt al oslor LnoonZurLtoai-v oans xot ssns^U dula 

âa vaxorl In Intrsass waaâ âs IIod.Iâ.
Vvntru oa un astta! âs nuolsu sL sa tnansLorw« Intr-o 

duIL Ls vapori praslunoa Ls vapori âin intvriorul Iui nu troduio 

sL tis ami lLioL âsoit suma prssiunilor os aotziononLL asupra ai, 
xr.slmio« â« IlsdlSuI lLvoLZ^Stor-, p -1 os» L,tor»«L
tsLsluLlj. oirsi-LIdala tll-â e»1. mal Important. /1/, /ZL/, /loA/.

Inx^LlLâ avoastL voQâl^la miul Luololi yl utUlaloâ «01»»- 

tzl» Lla^slaa - 6I»x»rroQ, psQti-u « «rxi-l-a prsslâll L«

vapori 00 tamporaiora, a, odtzino rara vrilîioS a dulăi, ,
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"° --t. I.-. »I°IM , dal°l !» „„„^I ,1

-2-^
^5U rg-, 1^)

(2.13)

lL vsrs r

r.
- tsmxsi-stui-s äs LIsi-dsL« s Ilstilcl ului ,

- tsmssrstLLS äs surrsrüoSl2lr>s s Hokläulul ;

^Its tsi-orll Lis QULlss^lsl 
/^7/ Lvüsläsrä vâ o ^ulä xosts lus 

I>osts sksvtus luvrul LiülL fs . . 
dulsl äs Is T-LLS vrltlcL :

0D08SNS 

nsztsns 

L6Q6SL2?

( In Lass âs Ilsklâ), 

äLQÄ nuolsul L'SS^SQ^Iv 

onsztsi»!! sxontsns »

^ar!.Q (2.IS)

UNLS ^82 3 

^wssla r
äs OUNdM7Ä 8 nuolsulul äs DÄrlms oi-ItloL ssts LstL Ls sx-

(2.2o)

IN QLN6 :

^vr

N - Q8SS 20l60UlS2?L 8 liollläululz 

00nstsnt8 8826lor z

»Iwsslun68 vsxorlloi' Lu 

«xrsslunsn chs suxraLsis

-tsDpsi'stui's suprs^stzsl

duIL z
IldsnL 3 Ilokläulul,

osläs r

Ztnälnl nuols8tzlsl In IloUIäs NU 82?s o lLI)0rt8NtzL I>r,80tl( 

xrsä L8T«S. In amZo^Itstss securilor, tlsr-ds^ss ssts Intlusn^ätL Ls 

HrS2SNH8 SUV^Ll^S^S lor, 8ä2Sl0I' äl20lV8tS In IloâlIL S8U 8 lonlslor 

susxsnâsts In IIokIL.
Vsntr-U O8loulul r«L2Sl onltlos 8 dulvl äSLV0lt8tS xs NL LSrLENO 

äs s»2 äl-LvIvst lL HvtllL ( LLSlSS^I« 0L0S«L» ), Lü /I)/ SS »» Lr»»- 

tosrss rsls^lo äs osleal î 

^or s >

Lü vsr, : wsss äs s»- oo^lLütS La Luclsu.

IL stziiälHs ooLssorst« Luol«»11»1 xs sirxrsLsrS, s-s sr»ts* 

°- s° I°°-I-I'.

türl LlLtsouIs . rorl. ssr. slLt rs^l^ts SLLt1.t»tz1 Llal Ls s»»s
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ssu vspor-i esi-s Lulssusse Quelsstls, /15/, /16/, /loV. Lr-iLul studiu 

eoQsluâsQt ssuprs sisetului pi'vpi'lstLtilor' supi'skstsi s ^ost LLeut 

âs Oo^t^ Zi ?oust, /17/. Li au sLsit eL QumL^ul cusâiu si esQti-slor' 

setivs 92. iutSQsitstss t^sQsisrului ts^Qio sint putsi'Qie âspsuâsQts 

âs s^sâuî âs mieQor»uso2itatv si suprakstsi.

^rsuLSutsls tvorsties als lui LsQkokt ,/lS/ yi esis sxpsrimsQ- 

tais sis iui Oisrlc , 3trsQAS Zi VsstNStsr ,/19/ su srLtat oL esQt^sis 

setivs slut âsisvtsis supraistsi in vs^s slnt 2?6tiQUtS MLS Zi VLpor'i.
Zi ^6i'L,/^i/, ./sgt. k>ts^ ,/22/, ÜSU ,/25/ su sxtiQS 

seests stuâii iu âirse^is od^iusL-ii UQS1 ^sistzii esrv sL vorsis2S 

QumLr'ui esQtQsior setivs eu temperstu^s suprsistzsi, poruiuâ. âs is 

iâsss âs s eousiäsrs susinis âstL âs seus^is t 2.19) os o SQSr»sis 

âs setivsrs s uuul ssut^u âs Luelsstls âs xs su^rsistzs svliâL. 3s 

ob^ius seustls :

l2.21)

eu;

" »- Qumâi'ul lusâiu a1 esuti'slor setivs ^s uultstes âs s^iv- 
1?^ » QUDL2?u1 1ui ^vaLSârv;

^0 vollstsuitL;
jö -- isotoi' âs eo2?se^1« ^SQtru stsotels suxrsis^sir

FslorHs 9I jö QU xot ti xi>seiLsts 56Qt2?u UQ sistsm xsr- 

tleulsr äs iisrdsrs. L1s ss odtziQ sxxsr'iLSQtsI.

^stisl, xsQtru 0 solutis âs sulist âs Qieksl ears ilsrds ^>s 
0 surrststL â» Luxi-ti xollrstL Vo, so od^lQ« <ö - 2,5 «0^2,69.10^01'

/24^/. Io./24/, voLsIâorlQâu-so vL âlstrldutzls âlstSL^olor ülLtr» 

esQti*s1s setlvs vseiQs vs2?1L1eâ o 1SKS âs tip VoissvQ, ss odhiQS 

pSQtru âiatSQtzs msâis äiQtis esQtrs setivs vseiQS 3, rslstzis :

3 - (2.22)

Zi psQtru rLäLoiQN msäis pLtrstieL r

(2.25)

isr âistSQt» QSS wsi prodsdilL sots âstâ äs rsls^is r

i-.»>

BUPT



- Li -
vistridutzis osntrsior sotivE PS suprsistza soiiâL ^joaoâ un 

rol important Lu âstsrminarss osrsotsristioiior termoâinsmios si 
kiâroâinsmios Lu lisrdsrss nuoisstL. In sxperisn^s âs lisrdsrs a 
spsi ps sirms subțiri, Lsiiis ZI ooisdorstorii, /25/ su ZLsit oL 

oomportarss duisior provsnits äs ps osntrs äs nuoisstzis inâiviâu- 

sis ssts âstsrminstâ âs âsnsitstss ioosiL s osntrsior äs nuoisa- 

tzis. Luisis äs ps osntrs sotivs i2oists sint msi msri äsoit osis 

lormsts ps osntrs situsts intr-o 2onä ou äsnsitsts mar« äs osntrs 

sotivs, isr irsovsntzs duisior Formate ps osntrs i2oiats vsris2ä 

invsrs proportional ou mLrimes lor. Vsristzii ststisticr slLiiars 
su kost odgsrvsts si äs sitz! osrosdLtorI,/L6/,/27/. Vs sssmsnss 

s-s obssrvst oL voiuaiui aisäiu si buisior, msäist ps Lntrssss su- 

prsistzL, ssts oonstsnt, inâspsnâsnt âs liuxui tsrmlo unitar sau 

âs âsnsitstss msâis s osntrsior sotivs, isr ^rsoventza Lsâis a 

duisior orssts ou L'iuxui termio. Rosste obssrvatzii oonoorâL Loarts 

dine ou âatsis sxpsri^sntsis Lin /27/, în osrs s-s Qâsurat âia- 

mstrui meâiu si duisior in moaisntui â^Iprinâsrii, is lisrdsrsa 

unși soiutii nxosss âs sui^st âs nioâe - ps o ZuprsistzL âs oupru 
poii2stâ ^-/o, pinL is L'iuxuri tsr^ios 's Lio^ ^/oi^. Ls2u1tatsis 

sint prs2sntsts !n ^iA.2.9.

^ig. 2.9. visQstrui Qsâiu ai duisior 
âs vspori in aiomsntui âssprinâsrii.

/2°/
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Zs obssrvL oL la Lluxurl termloe uultsrs msl Diol äs 

l,39.1o^ V/m^, älSDStrul Deälu äs äes^rluäsrs sl bulelor ests 1u- 

äs^suäsut äs fluxul tsrmlo, vslosrss meäls Llluä Lu buuä oouoor- 

äsu^L ou oes ästL äs rels^la lul ^rlt2r

s o- 1^- , ,

Lu oars 6 ests uus^lul äs ooutsot al bulel ou su^raLstza, 

mLsurst xrlu llotilä §1 sxxrlDst Lu srsäs.
La Lluxurl termlos uultars mal mari äs 1,69.1o^U/L^, 

älamstrul Dsälu soaäs ou ors^tsrss L1uxu1u1 uultar. ^osastL va- 

loars ooresMuäs uusl äsusltLtzl orltlos s osutrslor aotlvs äs 
Z5Z26o D^. 0 älsou-ls ästsllatL a soestel ^roblsDS a Lost 

LLoutL äs 2ubsr,/^/,/28/,/29/. Dux* Luber,^4/, Lu rssluusa 

älsDstrulul ooustaut, Lu osutrsle sotlvs sLut lsolsts

äs luLlusuhs osutrslor vsolus, lur llotiläul olroulL ästorltä 

Lutreuärll lul äs oLtre ooloausls äs duls Lu ssosusluus.

ZodlDdLrlls Lu rs^lDul äs our^sre Zl Lu DsosulsDul äs 

trsusisr ss ^roäuo utuuol, oLuä vltsLS LsLe^Le vsxorl ssts 

exroxlDstlv e^slL ou vitele Ls2si llotiläe, 8s„ oLuä älstsutzs 

Deäle älutrs oeutrele sotlve este äs äouL ori. älsmetrul dulsl 

xre2ls äs sous^la ?rlt2. Iu eosste oouäl^ll bulele lutersotlo- 

U6L2Ä b.läroälusDlo LormLuä oolosue ooutluue äe bule (Osturi) 

lsr DeoeulsDul äe treuster äs oLläurS ests oel äe truusisr äs 

oLläurü letsutS.
>osstL sob-lmbars srs loo 1s uu uumLr sl osutrslor sotlvs 

äs S4Soo tls.2.Io,/27/.

klL.L.Io.Vsi-Istzls äl*- 
meti-ulul dulsl Is äss- 
xrioäsr« tuüvtzls L« »«- 
LLruI wsäli^ sl LSLtr«»» 
lor Lotlv« x« üLltstz«« 
äs suprsLs^L.
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2.2. llLLLLlLLL-L-t^LÜL^LLLL^Ü^^t srmio 

IL tiSrbSrSS-^UOlsatL

Oo-nplexitstes âsosebitL a proossului âs ti"snster termio Is 

i^6rb6rs ZI numLrul msre al parsmstrilor Osre intervin SU tLout OS 

soesstL problemL s8 tis sborâatU äin mai mults punote äs veâsrs, 

Q66L OS Ä OONäUS ls SlsborarSL unui Lars NUM8r âS MSOSNiSLS als 

LOSStui tenomen LnO8 iNOoMplst sluoiäat.

loste LOssts msOLNisLS prs2entats in literatura âs spsOla- 

litsts, pot ti OlssitiOate Lu trsi oatesorilr

- meosnisme âs OreZtsrs a bulsiz

- MSOSNiZQS ana108iOS) 

- M6O3NisM6 OU MlOr0Strat.

^IsOsnismels âs OreZtsrs a bulei ^in oont âs taptul oL Ia 
/ 

tierberes nuslestR s unul liObiâ ps o supratstzL soliâ8, proossul 

perioâiO âs sparitzis §1 OreZtsrs a bulei âs vspori ps Oentrul 

SOtiv sl Zuprste^si urăște âs âesprinâsrsa Zi ssosnsiunsa si prin 

MS3S âe liOniâ Orss28 o intensL sZitstis s liebiâului sâiLOent. 

OreZteres bulei os suxrststzs soliâ8 6^'6 inso^it8 âe âeplassrea 

i"sâisl8 s lioliiâului 5)e su^inlLtzs O3lâu, isi' einâ buls s-s âes- 

xi'ins, liObiâul Ou^Ke in sens invsrs. I'e bsLS soestui moâsl liLio 

in p62?iosâ3 nullos '^o-'6o, 3U spL^ut o sei'is âs luenLni in es^s 

ss OonsiâenL QÄ trsnslsnul tei'DiO ls lisi-bsi'SL nuelestL ssts âs- 

linit âs biärsäinsmiOs CSnei'stL âs xsrioLiOitstss ^i-oossului âs 
nuOlesîis /2^/,/Z8/,/Z9/.

bnsls âintns Soests lQEOsnisms LU OL xunot âs xlsesrs 27S- 
2ultstele obtzinuts in slte ^roblsais âs t^ansksi- ts^Lior OvnvsO- 

^is loi'tzstL ls OM?Lsrss xssts o xlsoL ^lanL, OunASi'SL ou ^unot 
stLLNLt pe o plsoâ planL /)7/,/4l/.

LLsQklnismsls LNLlosios sint SLtinâSI'i Lis MSOLNisamlui 
oonvsotzisi nstui'sls ssuprs trsnstarului tsriLio ls tisrbara yi 

utili26S2L parsiLstrii sistsmului bitL2io psntru Osrsotsri2»ras 

SOSstuis, prinOipLlul psrswotru tiinâ traotzis âs vapori a sists- 

Lului bits2io vsporl-llotilä. Nsosnismsls ou Liorostrat iau in 

oonsiâsrstzis srlstsn^a unui tilL âs liotiiâ Lntrs bula âs vapori 

Zi suprststzs oalâL, numit miorostrat, Zi tzin oont âs aportul süu 

ls torwarsa Zi oi-sZtsrsa bulsi âs vapori. In aossts msoanismv 

miorostratul este oonsiâsrat in rspaus Zi transtsrul tsrmio 
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xrlQ s1 se Lsss xria QSLsaisL oonäastiv /47/ ,/4S/,/49/,/5o/,/51/» 

/S2/,/9S/,/1oo/.
2.2.1 LLLäülL2L-äL-LLLL^STL-S-^^^^

r-i6Q3.nl3MUI 7^-2^

xostzsr ?i Lader /Z1/, k°rviQâ âs îs Lvââl ki-iv âsscris 

sas si xrsLsât LiL-2.11, »u s°Ls1âsrsd °» vidsLS.m, eLrs° 
tsristisS °m?L«r1i liadiâalai xs saxrsLs-s sslâ» ssts v"S2» Ls 

srsstsrs s dalsi, âsiiLitz» os âsrivsts rs-si k s dalsi !ü rsport

QU tlmxul :
»-î-s (2.26)

Invâslul ^121Q.

ksutru 3 od^ius sxxr'ssls vltsLsI âs OI'SZLSI'S a duls1,?os- 

ts^? §1 Zudsr./ZZ/ ^orilSSQ âs Is SQUStzla ir3^Isi§tl (Osr«v ^vx^SLlL- 

tL UQ dils^î snsr^stlQ sxllQLt UQS2. duls Lu QieZtsi's)»

l2.27)

!n sare i^u este QOQsILs^Qt oonstant, Ql oontorL Issi-

lor tsrmoâlQLmlQll Qa^s ss lnti'oâuQS ^ssluLsa sxsrol-

tst8 âs torosis suxs^LlQlals odtzluLLäu-ss SQueHIs kL^-

IslZti sxtlnsLr i- 2 21
â^k ,/âk^I 2(N
â 2^ L l2.2S)

kSQtru soluriOESL sc-sstsi ssashii osi âoi L«i-o,t»tor1 

sa soQsiâsi-st O« bllis ssts âs Loi-wL sLsrivL ,1 rQooL§urstz» L« 
liotilâ sax-slasLILit esr« sa «vsxorL 1s iLisi-Lstz» vLxorl-Ilvdiâ. 

Vsxoi-ii sa tSDpsr-stai-s âs ssturstio ,1 slot ia sEIidi-a tsrwo- 

âiasmic: sa 1icdiâa1 âs 1s iatsi-Lstz». vs Is 1ivLiâa1 suxrsIaoLI- 

Lit 1s da1L, silläui-s ss ti-saswit» xriL cronäastzia, ,»as-

lis 6lsus1as-01sk>s7roa, ssi-e 1sss« L-k âs tiioâ solabis xro- 
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dl6M6l â6 oouâ3otzl6 Lu OO027â0U3te 3I627I06, în 03276 3-3 00U3lâ6273t 

zi l6UO^6U3l Ls Lexlssars 3 1ut 62756tz6l.

/VI- -

(2.Zo)

Lu 03276 63t6 t 6 Mx627 Qt 3273 I1otll63l3l.

3ol3^1ou32763 6033tzl6l (2.26) Lu 3osst6 l^ots26 00Uâ306 13 

U27wLtO32763 6XP276316 3 02769^ 62711 dulsl Lu Z627 lO3ä3 1UÎ^Î3lL U3LltS 

Zl ^)627lO3(l3 0276 9^ 62711 33Î2ltotl06î

(2.ZI)

Iu 0 3276 !

Ogl" 0LI63273 D33I0L 3 Ilo^ ciulul)

3^ « 11532lvit3t63 t627Ll0L 3 Hotllâulul ,

V1t623 â6 O276 ?t 6276 3 dalei 6StL l3tâ ä6 27613^13!

â - - -Z----------—) .--5->

LXP276311 336mLuLtO3276 ^6Qt^3 O276 ?t62763 dul6l 33 îl) st Od- 

tzlâts ZI Iri /ZZ/,/^/,/Z5/,/Z6/.

I^6Qt273 03l03l3l t273U3l6273l3l t6^ ^1o ^03t 627 tz1 23d627/ZZ/ 33 

âOL'lult O27lt627l1l6 k6^U0lâ- ?1 ^3SS6lt 276^6271^03276 l3 d3l3 Ä6 

V3^) 0271r

rir r s lT^- L c-, i 2L
- Lîl. ^7 I.I Lp/

63 3Z3tO273l 3066^027 0271^62711 61 gt3d1l6S0 327 lllL t O 3276 3 27Sl3^1S 

O27lt627l3lL S6Ml6Mxl27l0L:

I^3^ « o,oo15 ^>0,55 (2.55)

K6l3^l3 (2.59) OOQOO27âL d1U6 03 O 362716 16 ä3tS SXx627lMSUt 5l1s, 

393 ä3x>L 03D 36 V6â6 â1u 518.2.12, â327 Q3 002761632L 1U3Â ââtols 

0dtzlQ3t6 9I â6 3lî1 O627O6tLtO27l.
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?iS.2.l2 Relația ?ostsr-2uder 

(sint reprezentate datele în 

apropierea lui^^ox»)

Mecanismul Ilan si Lri^ritd, 
Oili-^sn ilsn si reter crri551tLi,/^6/, explicL transferul termic 

la fierberea nucleati eu scuterul teoriei conv^ctisi in masă a 

stistului limiti termic neststionar. Osi doi '--<tori consideri ci 

bulele de vspori se desprind pe supraistza e?IâL transporți stra- 

tui de licbid suprsincilLit sdiacent lor in mesa de fluid. In ace

lași timp, fluidul nai reoe cur^e pe suprafata de Lncilrire Zi 11 

is locui, lransferul termic in primele citsva momente este foarte 

intens datoriti ^^dientului mare de temperatori de lin^i perete. 

DupL un timp, un nsiL. strat limiti se formeari si o nouL buli 

începe sL cressci. Oind aceasti buli creste p!ri la mirimea de 

desprindere, ea se desprinde de pe suprafața de încâlcire yi un 

nou strat de lichid suprsincilLit este transportat in masa de 
lichid.

In acest mod de repetare a transportului stratului li- 

mitL termic (numit convectzis Ln masL), căldura este transpor

tată de licd-id de la perete. Zuprakstza de transfer este ImpLr- 

titL in douL pürtzi, aria de convectzie in masL a stratului limi^ 

tL termic trsnLitiv si aria de convsctzie naturslL.

Llodelul ii2ic al mecanismului Nan zi LriktitL este 

prsLSNtat in 5is.2.lZ.
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Sl?-

^>NL^

cdnvsotlSl
n.a.îLi.lÂt5

^Ln/^a. 2

—l »i. .>. .1, ' «
i ' '

7^--------------------^r—T
^>0«-<L

^77^ /, ^ k >7-

^-â^? Für^>L

?i§.2.lz. i.Ioielul ii^ic MSCLNiS- 
mului lian ZI ^.iikitk.

Loniorm mecanismului prezentat, iiuxul termic transferat 
are o componentă LatoratL convecîisi n- murale Zi o alta âatoratL

convectziei in 

este exprimat

ML3L L 3l!i trsn2itiv. Hx_rtui convsc^isi NLturLle 

1>rin relLtziiie cunoscute:

Nu 

pentru 7

- o,54 t2.Z6)

Nu 
pentru -

in csrer
Nu

lo^ < k^< 2.1o^ si 

»0,14 

2.1o^< R^< r.1o^°

«â . e â^/2

l2.Z7)

criteriul ka^lsiskz

aria suxraie^si âs transfer termic.

Centru exxrimsres sportului convsc^isi in mssL s 3IL 

trunLitiv ls iluxul termic trsnsisrst, cei âoi cercetători con- 
siâerL cL prin 3ll cLlâurs se transmite prin conâuctzis, tempera

tura acestuia Liinâ soluția conäuc^isi in meâiu ssmiin^init Zi
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în re§im nesta^ionar. Lrosimes stratului limitL termio tran2itiv 
oare nu este oonstantL, este exprimată prin relația:

(L.zs)

Vso8 este numLrul meâiu si oentrilor aotivi,âe ra2Ä , 
pe unitatea âe arie Zi i ireovsntza âs ^enerars a dariei, atunoi 

iluxul termio unitar âatorat oonveotziei in masă a 311 tran2itiv, 

este aproximativ,

- L z L. ^^t2.Z9)

in oarer
L^»^oe. ^c) este L^osimes stratului limitL termio 

Lu perioaâs âs inoül2irs§

» 2 ko , ra2,s âs iniluentzL a bulei;

I^o " ra2a in momentul âesprinâerii.
Inâioele "om'se relsrL ls oonveo^is in masL. Dsoi, fluxul ter- 

mio unitei? transierat este suma 26 102? âouL eo.ponentsr

î -<<-»-L.k?) I>I^

(2.4o) 

OoQ9S2?inâ teoria ou âatele experimentale, oei âoi 

oeroetLtori au a^uns la oonoluLia oL existL o bunL ooneor- 

âan^L intre moâelul propus Zi experiment. Vtili2sres tsorisi 
este insL âiiioilL, äsoareov neoesitL âats oe nu pot ii ob

ținute âeoit pe oals expsrimsntalL

âsoanismul L. LnotLsnstsin

In l961, L.kuokenstvin,/Z7/ stabilsZte o soua^is psntru 

ooeiioisntul âs trsnsier termio la iisrbsrss nuoleatL, ps dass 

unui moâsl simplitioat al proossului b.iâroâinamio. Ll oonsiäsrü 

oL in imsâiats veoinütate a supraistzsi âs inoLl2irs proossul 

Iiiâroâinsmio âspinâs in moâ sssntzial âs numărul âs osntrii 

aotivi Zi isnomenul âs orsZtsrs a bulsi ps aosZti osntrii. 
Lonsiâsrinâ oLr

- âistsntza meâis âintrs osntrii aotivi ssts I»z 

- bulels âs vapori apar instantaneu ps totzi osn^
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Zi Iioliiâu.1 iuti-o miZosis xsisIsIU ou suxis^s^s.ou 

ssusul âiusxiS osutiul âs uuolsutzis, xs o âistuutzL IL^, 8xoi 

liotliâul OUiZS în sus, xeixsuâioului xs suxislstzâz

- iu oiios xuuot, âe-3 luu^ul âist3U^ei R. 36 xosts 

dolosi xsutiu ooslioisutul âs ti3U3isi tsiLio soustis vsIsdilL 

xsutiu oui^siss Is^iusuL st3dili23t8 3 uuui Iiod.iâ ssQiiul'iuit 

1)6 o xlsoL xluuL, vitS23 iiotiiâului iu xuuotul iuitziul iiiuâ 

6S3IL ou vitSLS âs ousZtsis âk./â'L' , 3 dulsi,odiiuutL âs ?ostSi- 

2udsi/Z2/;

- 32513 â6 tisusisi tSILiO SStS 300x6iit8 â6 Iiod.IL UULâl 
xs ii30tziUU63 (I -(^ )^)r

- âui3t3 souisL Lutis aio^sutul â ss xi iuâ Si ii uusi duls 

Zi L0lH6utuI sxsiiilei dulsi uiMQtO3is ssts ustzli^sdil, Isxt oou- 

liimst âs iSLuItstels Cxxeiimsutsls sis Iui Asstv/utsi Zi 3sut- 

su^slo,/4o/.

Iu 36 ssts ixotSLs, L.Kuoksust siu od^ius lu?lliLto3iS3 isls- 

tzis xsutuu ooe iioisut ui 6s ti^usisu t-5 . '.io:

? -H
Qik. I, â r- . k
—-.1^—,---------- --—) kl»^> ,2.««

iu OLis:
x(^o/î )Lo,ZS9 - o,127 a (2.^2)

u « Siooosl - I) (2-4Z)

k este âeiiuit âs soustz is(2 .ZI) Zi âir/â^ âs sous^is (2.Z2).

k ssts 1323 dulsi iu caoLSutu! âssxiiu Siii âs xs osutiul sotiv 
o

si sutoral iQâillS 5>SQtzru csloulul si, Lols,/41/, osr-s.

sxrs âsossdir-s âs scusîis Iui ?rit2, odtziuutS lQ co^âiill Stativs, 

ssts odtziLutS Lri vonâltzll äi^smivs (tins ssaws âs i-s-istsLtza li- 

okiâului oxusL ersZterii dulsi):
1 , 37^^ c„L a.^1- ) ^2

2 V -f,
^osastL soustzis, xsutru vslvii mioi 3ls âiisisu^si âs 

^2? « âL vsloii sxioxists âs soustzis (2.4Z) 

<2.4ch)

tsmx6i.stm?U

(2.45)

vtiliLLi-ss Ovâslului ^r-oi-us âs L.kuv^sQstsiü ssts âikioilL, âsoai-s

BUPT
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es QsessItÄ äste sxxsi'insntLls zi LNI^^S äistsntzs. Ünti'S esntrii 

set ivi.

Iisn,/^I/, a eoneexu.t noäslnl ^i2ie x^sLSntst in 

2.I4,Lne3N6 tiii^oiinsmies ^noesgu^ui ssts Lsi'initL eu s^ntonui 

ean^snii eu ^^et staunst xs ^laea i)Isnä.

?i^.2.I^. nolsl^i ÜLie si -^r^S^ii 
eu. raunet staunst

OonJi^enini e^u?o6i'6a in știutul li^itL tsn^ie in nSLim 

Isnin^n, odtzins u2?nLt OLNsIs i'slLtiir

- xsntnu ^esi^ss gdr'LtnIu.I ÜDitL „iâi'oâinLmie, r
-5--,"!»/L>^ ^.«s>

iA QLnsr

6 « eonstantL esi'SOtsi'iZtieL eurSsrii on xuned stsLQatz 

« viseoritQtss eins^atieL a lietiiäului.

- pentru ^70LiLSL sti'LtuIui IImitL tsmiio, finind 
eont äs i«6lL^iL, <^/<^4 â r

L -2,^

Leua^ia (Z.^-V) a^stü eL L^osiDss stiQtnIui IlLitL tsr- 

mie ssts (rni^onwL ^>s tostL oupi'L^stzs äs ineLIsi^s. Lonsiâsrinâ 

vitsLL liekiânlai in stnstul IImitL M»e.x» ZI eL transtsrnl 

tenLie ssts isiinit ^nin xslatzia eonvsetzlsi nstui-sls in rs^im 

IsQinsi' xs ^IseL planer
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- ^.22 üs/ l2.43)

IIsn odtzinsr
«<<^t — v(<^ - 2,L2.

(2.^9)
vsriQlQä sraxul Lä1msns1oQs1r

^.5°)

s aLrul vslos^-s ssts o constsotL (xsütru sxL)<-215o), ssustzls 

(2.^-3) äsvlnsr

» 61,z I>r^ (2.51)

3SU -
4 » 61,Z rr^ (2.52)

kslstzls (2.51) l^icS o âspsuâSQtzL Lütrs sostlvIsLtul äs ti-sQstsi- 

tsrmlll ZI LumAi-ul msâlu s1 cs^trlloi' sotlvl âs korwsr

(2.55)
ValoaNSL eons^antsl ^,QU valoansa 0,5 !n tsonls lul Ilsn, 3-S äo- 

vsält sxxsniaisntal es ^älnä eupi'insL I.^1-6 o,z-o,5,/2I/,/42/.

^.2.2. ^.sesnlsms an^losles
6 0^161 0Oliv - t QL^^Sls LS UV^L 

I^sorls 2^dsi-)

In I96Z, Ludsn, /^^/- sxirlnäs Q0NV6Q^I6I nst^nals

3SUPN3 tnsnZ^snuIui âs sLIâu2?L Is ^^s^ds^^6. LI QOQsILsrL 3l^?sa 

Qnr'LSi'II si'SZtsi'SL d^lsl xs ssntrul seiiv, sssssts rsallLLiiäu- 

3S Intr-un. 5IIm äs IIsLiIä su^nalnsSlLlt sälaosut sux^LtstzsI 

ealäs, ^lS.2.I^—a, eon^orm i'slaîlsl Lo^n^otLOvIe ZI IsLodr

I - l!-.-»>

v dalL ersZts ZI ^LLLns ata§stü äs sax^aLatza ealäL ^LaL 

oLnä Stints älLLStruI vo» 1kl ears sa äsaprlnäs. VIamstruI dalsl 
La DvDSQtu.1 ässxi'Inäsi'II ssts äat äs nslstzls Lrlds (2.2Z). 

Imsälst änxU ässxr'lnäsi's suxra^atza äs ^jos a dalsl ssts tr«LsL LL 

sus 9I duls ss äs^ormssLU La LormL IsntleuIarL, 5Is.2.I4--d. 

^ssssdL mlZears auti'SnssLL IIed.IäuI Ln 2011s äin sxstsls dulsl. 

In oonsseln^L, eui'LSi'SL ssoeästL eu dssxrluLsrss dulsl ssts 

a^exImatL eu eui'ssrsa lietiiäului In 20ns äin sxstsls dulsl 

(ValcsLIoN). VItS2S äs i-Iälesrs s dulsl sL'sr-oläsIs ssts ästL
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äs rslstzls,/4Z/r

2udsr, älatlnss âouL âomenll âs eur^ers §1 anume,

l2.5S)

unul al eur "6-

rll lnâusL äs duls lnâlvlâusls Zl un altul al eurZerll lnâusL âs

duls esrs lntsrsetzlonesLL. Dll'srsntzlerss Intre sessts âouâ âoms-

nll ss lses âuxL âlstsntzs âlntrs esntrll setlvl.

krodlsms eur§srll este ^ormulstL ^rln anslo^ls eu eurssrss 

In slstsms dl5s2les LS2-lleklâ, s eLrsl solutzlonars l-s eonâus

^e sutor ls sxvrlmarss lraetzlsl volumstrles a dulslor âs vsporl âs

suxrs^atzs sollâL, In lunetzls âs numLrul âs eentrll setlvl,

suxrsIneLl2lrss lledlâulul Zl ^rseventza âs ssnsrsrs s dulslor:

t2.S6)

ssu:

In eare r
« tlm^ul âlntrs momentul ässxrlnäerll unel duls §l 

momentul axarltzlel eelel urmLt v ^rs z

» tlmxul âlntrs momentul sxarltzl^l zl ssl al âss- 

xrlnâsrll unel duls.

^rodlsms trsns^srulul tsrmle ssts 5oi ulatL slmllsr eu 

ess s eonvsetzlsl naturale âs la o suxrsLstzä ^rlrontslär

â « lunslms esraetsrlstleL)

tL.SS)

l2.59)

âsnsltstss lletiläulul In mass ssz 

âensltstes lletilâulul sâlsesnt suprsLstzsl 

eslâs.

vsklââ, lQ LSLUl tlsi-bsi-ll QULlestS. o âSLSltst« LS

âls Is xsrotslo cslâ ou Autorul Lrso^lol volumstrlos 

dulslor âs vsxorlr
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3s obtzlLsr

In ssrs:

ksntru coskisIsQtuI äs

—— - const

- zz -

(2.61)

(2.62) 
tiLHs^sr tsrLlL 2udsr> od^i^s rsls^ls:

1^4 /KI5rcL_^0. ^5l)^r

saur - .

I ^oo (2.64)

eu vo 9i ^xpr-imats äs (2.25) ?1 (2.5^).

Insosi'SL 6e la i's^imul 6s sui'^si'S lnäusS ^in buls inäivl-
äusls Is sei QU duls !n int ersetz iun« 

^Q63st^ v^loars Q0!6gxunis uns 7
lass olni «0,544.

listsn^s rnt!S ^ouL Qsntns
äs nueisahis 6s 1,44 vo» v^losns "diiL ou le^uitatsis Iul
^crentusi» (2

^lucnLi'ul msäiu al ssutriloi' Äst lvl so^e 2^ sssst sl älsteuitzs
-2ssts 6Z5Zo D , vsloai'sa L'lînâ rutl'-o sonsoilan^L su sss

sx^si'imsiitatL obtziQutL äs Ossi'tusi' Zl . 2 3t.vatsr,/2?/, ^eati'u apL 
-2

Ia I atcn, 6^-6oo L , ^1^.9.
vscrL SS LSZll^saLÄ S^SO^^I Qoav^Q^lsl Qat^als La soD^ars- 

^ls QU QSl si vs^orlLLril, sQuails (65- luälQL xsat^u fluxul tsr- 

miQ unita!', o pno^or^ionalitatsr
4^,(1^-!^)^ . («)^^ lS.65)

Iswsssts sl rl1s1l1lLS«S,/^S/, SU obîlQUt SXpSI-lwSLtLlt
4 1^/2 ^^2 (2.66)

2udsr oonststS e» SLUslls (2.6Z) vsi-ltlvS dlüs âst«!« vr- 

xsrlmslltsls xsntru vslosrss äs o,Zl s coostLQtol, LU ä« o,I4 

su-L iLâS slîi Lsi-OstStor-1. S1 Lu s^xlloS !QsS sssssr» Lirsr«^».
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L^oâslul L b.s v l s^ - Linele

In I96S, Otiavla §1 Zinnie,/I06/ ^ro^un urmLtorul moäel H2I0 

pentru LIerdsrea nuolestL a unul Ilotilâ eu ^enersre Internă Ie oLl- 

âurL, IIs.2.15.
3s oonsiâsrL oL âatoritL oursntzilor âs oonveotzis ^rovoostzi 

Ie curgerea ssoensionslL a amestscrulul bILs2io, In lungul su^raLo- 

îsl oalâe liotiiäul our^e âins^re msr^inea el s^re osntru, s^ol se 

rldloL ZI revine âeasuxrs oentrului suxrsLetzei oslâs. l^s numere 

^L^lei^b. mari, our^s^e In lungul su^rLletzel eslâs xoste LI cronsl- 

âsrstL ee Illnâ In stratul IImItL Lormst âIntr-o sIn^urL IsrL por

nind âe îs msrslnes lunâulul vasului. In slsra stratului limitL 

ourseres este xresuxusL s Li In ssentzL o our^sr« stabiliLatL a 

unul amestso diissio.

^lZ.L.l^. voleiul II?io 

Qtisvkls - Linele

^oâelul matematic: sl ^rooesului este, 8Dlt pentru our^s 

res lsminarâ, olt ZI pentru our^eres turbulentă:

oonâitzllle limită:

^^'0, 1-r^. ^-0

-^-o. 1^, rf. /
cr.71)

k2.72)
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. QS2uI crui'LSi'li IsLinsi-s, aioâsl^l a iost solui^oQL^

LULlItle, QOQSldsrrQL ^osimils s t2?st lLLÎloi' tsi^lQ Zi d.i-

äi-oäiivLlliiO s^sls Zi p^oiilul âe vit62Â:

-??- , 17 « vii^62s QL^setsi'iZ-
tiQZ IQ âi^SQtziL L

(2.75)
ZI ^rvkiltrl üs ts^xersiu^Lr

3-8 od^inlrt

iQ QLI'S

2'

°I

°I

s - nâ . (I - ^)2
I>

SQ^LtziL:

(^°° (

k v 2/I.S 
—_________ 
(iZoo (âl

^22- ü S
7 Z5 ^o^o

zo-^ 
2°

___ L_______  
6 ä"_____--____L â

ZS Z5

(2.74)

(2.75)

(2.76)

(2.77)

"-'°'

x s'- * r 2? 0 I' 0

>-.7S>

ir.s->

O

" ^^^-«>5?''- /c,L7- <-.°i>

kL^r-.. Sr* ' 6 L ) e - —^—

Li^:
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ä« irsotzis äs vspori a smssteoului dÜ32io^ 

« oLläurs ^anerst^ .

Oinä » O, sous^is 36 rsiuos l3 iorüisr

M^-o.Z94 ks^ (2.62)

Centru Q32Ul our^erii turbulente 5LrL Zensrsrs äS oLläu- 

rL, osi äoi osroetLtori 3U odtzinut 6OU3^i3 
75 

M - o,oZ75 ks (2.6Z)

0^1,
Ou: klu - »i- , ks - r^S^., S^.- ->- 6-L )eLVv^

I, î lun^ines o3rsotsri3tioL 3 suprs^etzsi o3läs.

Oonst3nt3 o,oZ7Z äin sou3îi3 tL.SZ) 3 iv3t od^inutL ou 

s^utorul ästslor expsriaisnt3le 3ls lui (,3dor (Lstoä3 oslor ni3i 

mioi pÄtrsts pe d323 3 61 ä3ts). 0omp3rsrs3 teoriei ou â3tvls 

experiment sie 3 oonius pe 06 i äoi sudori 13 oonolu2i3 oâ un 

336M6N63 moäsi este pl3U2idii, 00Q00râ3H^3 i i ?._uâ 3 3^ istÄoä^ osrv .

2.2.Z. ^oiels ou Diorootrut

Lxi3i:6Qi3 unui iii^ sud^irs i6 lioliiâ intro 3uxr3istz3 

o3lââ ?i dui3 is V3^ori S3ts ü3Qut3tÄ in iitersturL inoL âin 

i9Z^ âs 1^? it2. ^os3t iilai subțire âs liotiiä 3 iv3t âsnumit Dioro- 

3tr3t. ^unsrs3 Iui in sviisn^L x>s 03is sx^sri.asnt3iL 3 ko3t iLout 

tL insL in 1961 äs oLtrs Lwors §i Lleolsr,/^7/ la Univsr3it3tss 

äin L3N833, oinä 3-3 äovsäit 08 Dioro3tr3tu1 .^s ev3^orL Zi srs 

o oontridu^is iaixoi't3nt^ in 5orD3N63 dulsi äs vsxori.

^063t ^3xt 3 oonäu3 13 3^)sritziL unor luorüri in 03rs ss 

xro^un D603ni3QS äs orsZtsrs s dulsi §i äs ^oi Lsrs 3 Liorv3tr3- 

tului Zi 3S 3tuäiS2L sxortul mioro3trsîului l3 oreZtsrsL dulsi 
/^6/./49/,/5o/./51/./52/./55/./54/./96/./Iov/.

/^d/,/lo7/, LS bar» tsorlol strstulul IlwltL s» od- 

^ins urllEtosrsn expresie pentru ästsrarinsrea srosimii inibis- 

ls 3 Dioro3tr3tului,

c^-o.9(2l>^)^ (s
(2.64)
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21^1 Zi Noslem-LLaron^/Zl/, propuninâ pentru iormarsa mioro- 

stratului un meoanism in oare tensiunea superiioiali Zi iortels 

âs ireosrs au roiul prsâominant, obtzin pentru srosimea inițiali 

a miorostratului, expresiar
(a-'S) (2.65)

kentr u apL (

Oooper Zi llo^â,/4S/ oonsiâsri oi miorostratul ss iormos2i 

âatoritL iahtului 08. supraista soliâi âs inoLl2irs retine lioki- 

âul aâiaoent, iar bula in orsZtsrs nu posts âsrlooui aosst liot^iâ- 

In ipotsLslsr
- bula orsZts emisisrio ou rs2L âati âs o relația âs 

iormar
k - 0^-7;^ (2.ös)

- ^osimea initialL a miorostrat ului la orios rs2i ssts

(2.67)

ou 6^ o lunetis numai âs exponentul nz 

- temperatura supraietei oal's es^s aproape oonstantL 

in oea mai mare parte a perioaâei âe evaporare a miorostratului- 

- proiilul initzial âe temperaturi in liotiiâ ests liniar

- temperatura liotiiâului la intsriata vapori-liotiiâ 

este aproape eZalL ou temperatura âs saturație;
- oapsoitatsa oalorioS a lioniâului âin miorostrst ssts 

nsLli^adilS, Oooper Zi llo^â obțin, permru oa2ul partioular n- » 

volumul, âe vapori âin miorostrst, oa il.inâ:

Lernas Zi Hoopsr,/Z2/, au ansliLat oinoi moâsls anslitios 

âs orsZtsrs a dulsi smis^srios, oonsiâsrats oa ssls mai prodadllv, 

in ipots2s oL srosimsa miorostratului ssts ooNstantL Zi aZun^ la 
oonolu2ia oL un moâel ou miorostratul ou intsriats vapori-1ioliiâ 
la temperatura âs saturatis, vsri^ioi osl mai dine âatels experi

mental« .

In aoeste luorSri nu se obțin relații pentru oaloulul oos- 
iioisntului âe transfer termio.
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Leer, Luro^iv Zi Lest,/5Z/, oonsiâsrinâ oL tiiäroä inamica 

lioniäului Lu Üsrdsre ests ^enerstL äs oreZtsrea, äesprinäsres 

Zi ascensiunea bulei Zi oonsiâsrinâ äs asemenea iniluentzs eva- 

porLrii miorostratului asupra transferului termio la fieroere, 

ansii^ea2?l aoest prooes PS bs28 unui moâsl PLtematio aloLtuit 

äin eoustziile oonssrvLrii enerLisi ser iss in oooräonsts oilin- 

ärios Zi rsZim nsstatzionar pentru liotiiä Zi pentru suprafața 

oaläÄ, oompletats eu oomponentele vite2si lio^iäului Zi 

cs soluții als problemei our^erii potentzials in ^jurul unei 

siere.
LIoâslul mat ens tio s fost soluționat numeric printr-c 

^etoâL äe lifsrentze finite, ou ajutorul unui calculator slsc- 

tronio. Lesr, Luro^v Zi Lest,/ZZ/, au obtzinut i2vtsrmsls äin 

peretele soliä pe oare ie-su oompsrst ou mLsurLtorils sxpsri- 

mentale äin /^/,/^7/, unoe se raportea2L äats sxxsriLSntals 
oe inäioL orsZtsrsa t6^6rstin?ii ^srstslui soliä âin imsäiata 

a^ro^isra s oentruiui le nuoloatie, in timpul oreZtsrii bulsi, 

olat^ ou oieZ^siea ra^si. ^oesstL oo.^aratzie oonäus xs autori 

ia oonolu^ia oL voleiul ^roous este in di_rnS noorlantzL ou 

reaiit stea.

-..SL LällSL^-2>iLL2ZlLL^L^i^sL6L§ rei^ 
in neoanisni al tiansierului teinio la lierdsre in oars 

'^iorostrat ul oao^ un rol in^ortant este, oel o^us äs L.Kuotcsn- 

stsin, pentru valori Qari als iluxului terLio,/5^/. Ll oonsiäsrL 

oL trsnsierul termio este âepsnâent, in aosst os2, äs:

prooesul 6s intsraotziuns tiiäroiinamioL intrs 00- 
loanele äe vapori Zi osls âs liod.iâz

- LiZoarsa miorostratului ps supraistza äs ineLlLi- 
rs sud aotziunsa ior^slor supsriioials)

- prooesul 6s svaporars oars. ars lo? la intsris^s 

liotiiä-vapori s Dioros trat ului Zi oars ssts sxplo2iv in vs<ri- 

nLtatsa oentrilor aotivi.

Loäslul Ü2io este prs2entat in iis.L.lch.

LLoäslul lQsts^ntio ests sloLtuit pe ds2s urDÜtoarslor 
ipotS26 si^pliiiostosrsr

- ss is in oonsilsra^is numai porhiunsa ooupatL 

äe oentrul aotiv (ooloana äs vapori);
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- 36 PI*63UxUQ6 eä 06Ntl'Llä L LI'IsI 66 3 ud Qolosna

ä6 VLPOI'I 63^6 U3QSt3 ( Q0N3tstsl; SXxSNl^NtsI ) Z

- 6QU3^Is avIZQLnII xlsn.6 36 361*ls N6^Inin6 eont 6 s 3l^6trls 

2736131^ .

butonul Q0N3I66I'L QÄ 1'O2?tz6l6 66 u6 3^6 ^olue UN sl'Oi't ^ui

tai' Is In^snl'stzs IIvtllä-VS^OI'I ästLnItL unul L^2äi6Nt 66 t6N3iUN6 

3UP62? ' iQ lsIT . ^Ouul QUlL 3063^6 loi.^6 3Qtz!oN632L na 63te ^r6Ql23t 

ä6 L ul; Öl'.

I6N3ÎUN6S 3u^6i'L'l2lsIL ä6 uäs^s, H, 63t6 Inti'oäusL ^In r'S-

^iLs: /-,<-/ 5, ,
V. — l 0" — <7" 1- Ev <20ö9 — y1 o L. 1^-/ (2.89)

In QSNS: H -r UNLtlluI 66 QONtsetz
<^E - ^I"03lM6S mloi'ost l'slrulul-

2^0^ äl3l;sntzL sQv^^rlliä 66 Qioro3l;nL^ z

In6lQlI 3,I,V 36 ^61-L Is soIIä.IlQtilä ZI vsxorl.

Loustzls ..iIZoLi'I! IlQnI6uIuI in '.o^ostist 63t6r

- o lr.s°>
SA-- S-

?IS.2.I6. L1o66lul 5l2lcr L.Auo!LSN3tsIn.

BUPT



- 4o

Oont InuâtstsL s^ort^I^â

si^sa sons^âsâ (2.9o) în ^o27Qsr

IL xs^mäts seri

î «^)c

unâs, â^ c//âL^ r'e^SLâ^.tL sx^oxlmstiv 

Oonââ^ââls limitL sînt r

su^i's^stzsâ

lL.92)

7" (2.9Z)

Lonsiâsi'îiiâ s^'oi'tu.I unâtsi' uu'^îl'oi'L âlstrâduât âs-s 

luesul Iul nssUNnâ tsi.asQ^I âol âân suDs(2.91) od^lLSL

psn^ru. vâtSLL în â^rso^L Lr

^9- '"r — o l2.94)

Il'snsl'si'^l rei^lQ este â 6 t 6^ lvâlist âs oonâuotzls PI»lL Dâ-

Ll'ostl'St âs l'I'oQSS^I âs svs^oi ZT's-sonâsnss. ? ) OLI'S 

Is ântsi l'Q^L lis^ââ-VLpvi'i.:
SI'S loo

l2.95)

în QS^S. » ts.^ei'st^I>ils îs si'l'stzL Lu 5âIcnu.I âs vsxoxl
rss^sstlv lâstiââ-

Q « sos^âslent âs svsxoi's^'s ssu o ^âsussi's.

In tinsl S.kuLtcsQstsln ^QZS Is ^LStvL^ss sxxi-ssls 
psntru Los5Z.2lsQtzuI âs t^sQsts/r tei-lvâs:

» L7-
S o.^ , l2.S6)

ests âsdltul âs lâOtiiâ Ln ^mistui x-o, obținut âlL 

soustzâs l2.9^).
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) LLQt äs xortziuuss äs s^ls äs

6 3t6 132

- 41 - 
x^ 

?32t01u1, 1-(1 - 77^

3 U^ 20103Q3 ä6 VLpori 2316

Üloäslul 3263ts 3276 216l1tu1 äs 2 3tl3^6 3t6Q-l3 33U^13 12I- 

5)2lt3Q-6l t6Q3lUQl1oi lQtSl532l3lS IQ L12263U1 ÄS tlLQs561 tSlllll2 

13 5l6ld616, Ut11l23163 1u1 511QÄ ^1623ls Ä3t0l1tL Q626s1tS-11 

UQ01 ä3t6 6Xx6l1ni6Qt3l6 .

2.Z. 00Q2lU2ll
Ivl623Qi3216l6 tl3Q3561Ulu1 t612ll2 13 51SldS1S 5)1626Qt3t6 IQ 

11t613tU13 âS 3P621311t3t6 36 1ai5)3lt IQ ävuL 23t6L0l11r 216Q3Q13L6 

23276 QU -1Q 2OQt äS lQl1U6Q-3 2ll2123 t 13t U1 U1 33U^)13 tl3QS561u!u1 

t612ll2 Z1 L1623Q13L6 231'6 13U IQ 20QSläS13-1S 5>1626Q-3 Nll2103tlS- 

tulul ZI 1Q51U6Q-3 33 33U^13 5>1O263Ulu1 ÄS tl3Q3561 t61Ll2.

IQ 23Ä1U1 M6 2 3Q13H6 101 â IQ 2l1ll13 Q3t6Z2l1S slQt ^27O^USS 

103lt6 DUlt6 1613-11 16 22161316 3 ä3t6l01 6Xx6l1M6Qt3l6. V3lvl1- 

16 21311 316 fluxului t61llll2 UQlt31 13 5l6ld6163 QU2l63tL slQt 

^)U36 5)6 363313 UQ61 5-Ut61Ql26 3^1t3-11 '^22316 2163tS ä6 216?t6163 

ZI T'S35)l lQä616 3 dulsi 5)6 ^1 16 5)6 3U112 -53-3 23lââ ZI ä6 l14123163 

61 yllQ 3^333 26 112^.14 . "iQ 3263t 212t1.', 2iu1t6 IQ 3263t6 276l3tz1i 

Î6 22161316 3lQt ?OI.71ul3t6 IQ ^UQ2tl6 IS 2lit61Ül6 I<6 Hl I^U 

5)6QtlU i)u18 . I'O3t6 3263t63 ^)2t ^1 5)U36 IQ ^21733 2131 3 IlL^I 15123t Ä î

L< » 22Q3t (2.97)

IQ 23276 V31232763 6Xx>2Q63 t u1u1 V3ll32Ä I Qt 16 1 §1 A , 1327 22Q3t3Q- 

t3 63t6 1UQ2^1L ä6 ^12P11t 116 t 61212 ä 1-I3D12 6 316 1l2tl1du1u1 Z1 

V3P211101 23 Z1 ä6 222ldlQ3tzl3 32l1â-^1oi1â (22Qä1tz11 âS Uä 316, 

UQLK1 ä6 22Qt30t 6t2.). 1-31, 2iu1t6 ä3t^ 6X5)61127SQt 3lS lQä1o8 

I3xtu1 OS 0 62U3i1S â6 5O1D3 (2.97) na 03t6 c-6Q613lä §1 QU xostv 

4621 6Xx1l23 56Q2216QU1 Z1 2Ult>3 5161^61'11.

1^6 4S 3ltä 5)3ltS, tot 6X5>Sl1ll16Q2 3l, 3-3 odsS27V3t vL 3UP13- 

53-3 2314L, 227lQ 23132 t 6113 t 1o11s 33ls äs QU0163-1S yl äSQSltätSS 

x05)Ul3-1s1 bulelor 12I51U6Q-S32Ä tl3Q35siu1 tSILlQ 1s 51vldsis -1 

3-3 tl33 2OQ2lU2l3 2L QU 36 P03ts 0d-lQ6 2 S2U3-1- ÄS 201S131S 20- 

163PUQ2Lt031S Ä32L 36 5326 3d3tlS2-1S ä6 326gtS SSPSOtS, 2U 3t5t 

W3l DUlt, 2U 25t 3-3 ä6210Q3tl3t 2Ä 3263tS3 20ä15l2L 3t1t 20QSt3Q- 

ts, Olt si sxx>OQ6QtuI L <ZlQ SL.kL.97). 0s SXSLLIU. sa xroâuo 

vsi-lsrn sis sxxvQSQtalui m iQtrs §1 25 ^1-lL ^oll-si-as SUPI-S-

LU ältsrlts Lr-säs äs r-UL02ltsts,/l7/. Ds ssomouss, xrlL
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LâLu§3nes âs sudskanhs ks^LosokIvs s-eu odhlnui In^ormshU osnkl 
kstlvs LSU^NS âSks1tLH11 xoxulshlsl dulslon Z1 3-L sinkst /27/ , 

/^o/,/21/, oL trsnsisrul ksi'Dlo xosks 11 oo^slLt âs o sxxi'ssls 

âs lonl^s:
- cronsk.(^) (2.96)

unâs VLlorUs sxponsntulul sink ouprlnse !nkrs o,z^ ZI 0,^-2, 

/-6/./27/.
Deos^sos ss odsenvä 08 Huxul ksrQlo unlksn esks lunohls 

skik âs su^alnoLIsInss I1oli1âulu1, olt Z1 âs numLruI osnknslor 

Loklvs, s-su ^ro^us 60ULH11 âs Qoi'slnrs ou âo1 ^LNLLekrll, Zi 

L^, âs lorara:
(1 « QOQsk.lD -L^)b (î^)^ (2.99)

.Z 
ou: ck Z1 d - /96/

losks ll'.SQSIlISMSlS ^I'SL 6QK sk s In scrssk QL^IKol Qonâu.0

Ln uIKImL InsksnhL Is 6QUSH11 âs oo^slsne âs ^OI-ML uneia 

âlnti'6 60ULh111e l2.97 )-(^.99 ).

In ksdslul nr.2.2. sânt xr-SLSnkske o^^svs soush11 âe oo- 

isls^s Q tisnsi'si-ulul kenarlo 13 Ilsi'dsns rentate In Utera- 

kui'L.

LQU3H11 âs oorslsns 3 k ei'ului tsi'llile lâ

HsndsnsL nuoIsekL In volu./. nnrs

llltctissv.ISSS o( - z,o 2°'? §0'-^ x (I-tzo)dsr
1. 4-lv/°ck^

ValudlIL vsnki'u sxL o<«^V/cL^L^

ksssâQi.1969 -< -ZS.7 lâsw

'^sIsdlIL xsnknu a^)L

iroLis6no^,I992 

Z.

VnIsdlIL pentru

° ' * - o.olZ

Lnomls^ ,I99o
-<-r.s^

Llsndsnss ^s klr-s sudhlrl âs ^IntlnL

o,7-)

VsIsbIIS xSQtr-^ tud^i-1 orlLvQtsIs QU âiswotrul sxtsi-lor o
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Isdslal Qr.2 - Lontlnasns

Ssrnsnsoq,I969

^-2,4-,

ValsdilL pentru su^rais^s ^luns oriLontsis.

HSU ?1 ^63t?/8tSI',I95S . 2.

c< k° '6

ValsbilL ^sntnu i'isrdsi'ss Lu iiloi Lu tuburi

1"^ /u>
__ o — —

- ^"V0?v
vs^tioals. U sst«

Vit628 vs^oriloi- in xsrtes su^srioeu-L L tudului âs âisLstru v.

kotissno^ ,196^-

Longi;. âs^snâsntL âs oomblns^Is saprslstzä oslâil - Ilotilâ.

Lr-'âsr ZI LlIIIIsnâ,I9Z2 sL,«
6. / <E 5^

â ssts lanAlmss osrsotzsrlstloil saxrslstzsl oslâa

LIustioti6nlL0. 1966 . - _

9.
b-

^vsrin si XruLtiilin, I9>^ _ -

1°. V--Ü ' V/ "IE.
LtsxtiLN ?1 blsgss, 1972 

'Iad orl2ontsl .
oL-0,ftt§Z ?

II. Zaxrslsî^ xlanS orlrontsIS 
, >.Âsâ s,/». o,L^ s-orr _s,^r?

-S,«L^S
InSI^Imss raso2ltL^H» 6-anLnI âs oontsst

îs c<-s,/r^ f

— 7V
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Isdslul ul'.2 - OvLtlLusus

IZ.

21I-E. 1S56 -,s^
L ?

OVLSt . äS^SLäSLtL äs SUPI'SL'S^L 2,2372.10^ Ou, 3t 
1,Z^95.1o^ o^sI.Lr^l

-4 o,9l^9.1o su^rskstzs 
^)0ll2sts

Xutat6lsä26, 1964 

kstlsLl ZI 3d.si'lLxi1sä2e,1972
, .A S// - s, JI" s,r^

A/5-

-H2.

L « I»S2S Luo1su1u1 
L

I.Ii^suo1l1 ZI ?SS1» 1961 -/i««-
is. -2 -

« äsusitstss vs^oi-Llo^ 1s ^issL^.ss s t most'ei'Io L

I .'»o?.6ls1s oa mlQLosti-st tln oout äs lut't-SLtzs soestuls 
Lu ^ioossul äs tusust'si' tsimlo ^'lu 27)Oi-tu1 vsxori ^e osus 

!1 Lrs miouost^stul 1s OLSZtsi'ss d^Ieä.

L.oäe1sl6 Lu esus Luti-L ZL ^i-o^i'LetStzlls äs uaolsstzis 

sie s^i-ststsL, rläleL älkLQi^ItLtzl äs ssleul ssOsusss suumlts 

uu ^)0t l'L QUUO3QUtS ässLt ^)6 Lsls 6X^61 äueutsIL.

6a toste oL sie oor-s1ss2L düas o ssi-ls 6 äste sx^srl- 

nsutsls, ua âsa o Ims^Lus ovusLstsutL ssaxus ^Losulsmalal 

î'lsi'der'll ZI ua sx^HoL ausls odssuvstzll sx^e2?Lmeutsis. 

ästtsl, ua âsa o Ims^ius o1eu?L s Doäa1a1 omL ILolilclal su^ra- 

LuoLl2lt ssts säus 1s Lutsr'^s^s vs^or'î-ILolllâ uuâs sx'« 1oo 

svsxorîss, LU ^)0t SX5)110L iLtSLSl^loSLSS L>L006SUlu1 äs trSLS- 

L'sr tsLllilo äs ^LuL 1s 2,5 OLl, odssrvstL sx^si'lLSLta1 1s ^Ivr— 

dsLSL ULUI ILotiLâ ou säsosuxUs äs substsL^s tsLsloscrtIvs, 0LLS 

LLusso oosl'LQLSLtul äs tSD^SI'StUX'L s1 tSLslULil SU^SLt'iolsls, 

/^7/, LU ^ot 6XL)110L VL2?LstLs t 6 NxSLLt uul 1 ^eistslul Lu )uru1 

oeLtrulul QS Luolsatls, sosssts ouesoLLä ^6 DLsurL os älstLL^s 
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äs ls QSQtr-ul LQtlv QreZts,/54/,/47/.

2s QSSIISQSL, llioäslsls ^i'SLSQtsts äQ lltSQLtui'ä QU. xot SL^ll- 

QS QUEl ^)6 dL2S 26QloälQlt8tll QUQlsat^Sl ssltul 21327 6 äLsut äs 

QQSilQÎSQtul äs t273QSiSQ, ls tQSQSrSL äs ls QOQVSQtlb QLtuislÄ IL 

L^^6^dS^6L QUQlsstL lQQl^lsQtL, QU o äsQsltsts s QSQtl'lloX SQtlvl 

iosQts LlQÄ.

loste QOäsIsIs QS^H^SSLÄ lQlluSQtS tSQSlUQll suxsQllQisls 

SS lllQä Q6lui^)027t3Qt8 lQ QO^LQStzäe QU oslelslts. LxQs^tls Laes 

^oäslul 2 .QUQjLSQs t slQ (1966),/55/, äSQ Lioäslltstss äs lQtroäuQsr»s 

s sä ssts 0S276QUQ lo^t^tL.

läSSL äs s QS^ll^L tSQSlUQlle su^s^ilslals QU ssts UQLQäL 
sustl^utü.

Osä 0SQS QU SIQt äs SQv^ä QU QS^H^S^SS tSQSlUQll suxsrll- 

Qäsls SU äQ vsäsr-s ls^tul QÄ, Qsl MtlL äQ LQäslsls QU lülvrostr'Lt 

s QÄQuä ZQOsäms ssts QU äouL OQääQS äs DLrlQS Dal 2äQL,äSQät 1-S2S 

dulsl,äui)8 UQll sutorl, QU UQ OQälQ äs ääms äuxA sltää, äQ^luSQ- 

ts tSQSäUQäl JU^Sr^lQlsIe t^sduäs lus'. IQ Q0Q3ääS^L2?6 älQ UQLÄtQS- 
sä 6 t I_v 6 î

I. I^uls äs vs^oi'ä 26 äs^volt^ .^I-UQ st^st äs IäQd.ää 

7 äQ ä^Lä ästI vsoäQLtsts Ä 2UP^2^StsI 5^'. 221'6 sxästÄ UQ L^S-äSQt 

äs äS.^SlS^I-L 2316 LI xut63 ^6Q6Q3 ^I^-'iSQtzä äs tSQSäUQS 3U0SQ- 

älQäsIS.

IQ Iät6^3tUQ?l SIQt QUQOSQUte islstää QLU7S äsu MÄräMSS 

UQSi xäQLtU27ä 3LU duls äs IQ Q3Q6 5 ^2^s QIZQLT'S ästoi'ätL tSQ- 

säuQää suxsi'^Qäsäls ,/52/,/59/.

z. 2sts QUQOSQut zä xi'62SQtst lätersturL Lsxtul vL S^Q- 

tul llSQSQSQQä ästoi'Lt UQUä ZQSääSQt äs QOQQSQtl'StäS LI'S 0 äQ^IUSQ- 

tL äll'.^vr'tSQtL SSU^L tQLQSäs^uIuä äs 21338, LQ SQSSt ävLSQäu sxls- 

tlQâ Qumsroass lUQI-Ll-i QSQS 3U ä621OQStl73t Sl'SQtuI, UQSQ^I sxsotL- 

Qulos, äs äQtsQsäl'äQsrs s tQLQsksrului äs MsL.
4. 2uQQLrlls OQokssoruluI o 3LlLSl3Qtll,/6o/ LU LSDQQStrLt 

SXQSI-lMSQtsl QL Zl IU QLLUl sisetulul ^SQLOQi, Lsto^st var-la^lsl 

ts^sratuQll xs su^i-Lists ^lllusloi- sudtli-1 äs liOtilâ, QQLxortLLSQ- 
tul ^läQOäiQSlLäQ si slstSDUlul ssts läSQtlQ OU Qsl ä lQ QS2Ul S^SQ- 

tulul I/lsi'SQZoQl xroäus äs S^sâlSQHl äs QQQQSQt^LtlO.
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9. In luo^Lr-ils oe sdonäesLÄ pnodlsms tiiänoäinsLioii 
l'iiaielor' sub^i^i äe liokiä, ZensnstL âs tensiuni suxeniioisls 

^vänss äs ^säisntzi äs te^sr'stur'L, ss äenonstnenLA,/!^/ öS in- 

Liuentzs tensiunii su^enlioisie ests im^ontsntL in os2ul in osr'sr
Lu
2x t2.1oo)

0^^ r « vooräoQS^A sxstzlsIL lü xlsQuI iLtorLstzsl, 

ir « L^oslLss ülmului äs liotiiä.

>I)Iioinä soesstL relstzis nnsl dnls äs vsxor'l eu mloro- 

sti-st, Dsaidi'ul stLns al rslshlsl l2.6?l ests äs orälnul äs 
«.2 

LLrlLS IO .

losts LQssts ssxsots oonäuo la äässs äs Q NU NSLIIZS 

änIIVSntzs tensiunilor' intsn^aoisls ssu^s ti'sns^si'ulul tsrLlo 

Is l'isr-bsr'S.

In oaxitolul Z al sosstsi luor'Lr'l ss va xr-S2Sntn un 

nou Dsosnism sl ^roossului äs t^sns56r' tsuLio Is ^isr'dsr's oars 

inILtur'ü unsls äsL'ioisn^s sie LsosnisDElon xr.^entsts rn lits- 

iQtu^^ ;i in onrs Qioi'ostr'stul ?i tensiunea s^ieniioisIL Zosoâ 

un noi äe unicii o^äin.
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I' ILl^LnL^

^063t 08^)itoI, ^160UQ §i O8^)itoisls 4 Zi Z 06 V01 U128, 6 ON- 

tzlL oontlidutziils 0li§insl6 8is butoiului luoiLlii Iu 6luoiä8i68 

u1608Ni3DUlui tl8N3Î'61Ului tSILliO In Ü6ld6168 nuolsstä.

In ^is^sntul 08xitoI 36 ^162intL llwislul Ü2io, mo^slul 

.'ILt6uI8tio Zi 30lutzi0N8168 38 SN8Ütio3, 9I6OUM. Zi UNSlS 6V8luLli 

NU116liO6 5LOUt6 ^6 d828 162ultstsl01 tS016tiO6 8ls LOäsIuIui.

LI ^806 ^8lt6 älll ONtS^Olis LSOâNiStUSloi OU llli010Stl8t.

Z.I. ^.oislul H2I0
LoiM ti^ioL unsi duls, äst61llliN8tL ^lin inv63ti§8168 5oto- 

List'io^ 8 Ol0063ului i'isidsiii nuolssts 8 unui Ilotliä ^)6 0 3^18- 

30liäL, 63t6 068 ^)l6261lt8tL 1'Q L'i-L. z . I . ,/47/,/^ 1/>/61/,/62/.

^uIL 06 V8x>oii ou rnioio3ti3t

L3t6 0i.uio30ut oL Intio 3U^18^8^S loliâL Zi bul3 â6 V8pori 

^6i3i3tL UH l'ÜD 3udtzii6 ä6 lioiiiä (lliioi 08ti8t) 8 oLiui inLIusQtzL 

in 1)10063Ul ä6 tl-3N3i61. ä6 oLIäurL 18 Ü6ld616 6sts 6Viä6Qt. vu^)U 
oum 3-8 8lLt8t in onxitolul 2, OLPOriLON^i,/^/,/54/, 3-8 ä6M0Q- 

3tl8t oü t6^618tui'8 3UP1'8i'6tz 6 i 08lä6 8^i806NtL Lioiost 18t ului NU 
63t6 00N3t8NtL, oi 016ZtS äiN3x)16 06NtluI ä6 NU0i68^i6 oä8tL OU 
1828. ^063t i8pt^08t6 ki 6xxlio8t âs lnoâ6l6ls ^)1S2SNt8tS in litsrv- 

tuiL, in 30k.imd 806sstL IU01816 V8 â8 o 6xxIi08tzis 08ntit8tivL 

i6NOM6NUlui.
In xi626Nt8 IU01816 36 8N8li26S2ä ^10068Ui äs tisnsksn 

tsilllio Is i'isidsiss nuoisstL 8 unui liotiiâ ^)S o suxi8^8^L 08läS, 

I>oininä äs 18 knoäslul ^i2io xi626Nt8t in ^iSU18 Z.2., in 08I-S
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36 x2763UxUL6 oL lll2O27Os t273t ul HU 6St6 27SxSUS, Ql 1Lt27-0 M2?OLL6 
OOMxlsxL, L6L6272t8 2s L27222SQtuI 2s tSLs2UL6 3Ux6I-52o22lL 03276 

LxS2?6 lL lno2 U3tU273l Is lutsrlstzs VSxO27 2-I2oK.22 . Dsto272t8 306Stuls, 

SS 5027MS22L o QsIuIL 270t2tosi'6 2udIL äs t2x L6L3272 . 4stlsl, Is 

2nt62752^2 v3xo27 2-I2o LiI2, Lu xuLQtuI äs 27228 D3X2M, ssts s2us, 22- 

tor-2t8 22562762^62 äs 26Ls2t2t6 §2 222 mot2v6 äs 002t2uu2t2t6, 12- 

ok.22ul sux272l20 Ll2lt äs 122^8 xs2st6l6 0212. V22 sosst lliotlv, xs 

o 227 o UL5 s 27 22^ s äs 27228 DLL IM 2 L2O270S t 272t ulu2, I2od.22u2 2s Is l2tsr 

5stzs V3x022-22oll22 2276 o t 6 rnxsi'st U278 M2l Q2276 26o2t osl s2tust 
Is 27326 ms2 D2o2 260227606 sossta SS rLoSZte P27l2 SV2x0273276 . 4x2276 
lN 3063t 5s1 UL L^llSQt US t 6 H1P62 2t U27Ä O227S ^626276228 UL L27Lä1SLt 

2222s1 2S tS2S2U2S 22t 6275202318 02276 xU2S 22 LIG022S IlO^läuI ä 22 

x227tS2 3Ux62lO3278 2 MlO270 st 22t Ul Ul .

0 xs^ts 222 I2oü.2äu1 xus Lu m2sos276 S6 V2xO27l26 22Ä , 2äL 

276 StuI 6St6 2S5uIst 2s 12 l>8ä3o222 dulol 52 3 62S 22V627S 12 lULEUl 

3Ux272lstz6l 2S t232s5S2 26 OL2äU^8, SUx2S220Ll2l2âU-SS 2 22 LOU. 

02^6 3^U2^e 12 xu/iotul 2s 2722Ä L2X2.M DlO270St272tuIul, o x227t6 

2ÎL sosst Ilot^lä 3ux272lL0Ll2lt 36 27221^1, S^UQS^Lä 2iL LOU Is 

ÎLtS2?12t8, Î227 0 SltL x327tS 1^2 OOQtlll^^ 227UDUI !Q IUUL^^ 3Ux272^S- 

tsl 6s înoL2.22276 , înt27-O ^I§03276 â«0Sl^I2tL.

^OL2 xS 02276 I2o^.22ul 36 lNIZOL 2SQSlS272t 6St6 2 0112 26 lll- 

llusut^ u dulsl. In 20L2 2s Inllusiit^ 22o^22ul ooutlLuL sL SS 

3Ux2?3ILo8j2623OL xluL oLn2 vit622 lui 30326 2ut27-2trt, inolt 5027- 

tz6l6 2306QSlvL2l6 26vln x276 PO2.2 627 6Ilt 6 Z2 22_L 206St D0L6Lt lQ06x6 

sL SS 26xISS62S xs V627t2O2lÄ, rnt0270rL2 ^<-S6 2xol 22n L0U SP276 

d223 dulsl, xs 2s 0 x227t6 22t027 ltL s^sonulul 2s sZsotv27 O27SSt 
2s tSLSlUL62 lntS27^20l2lä, 2227 x6 2s 2ltL x227ts 22tO27lt4 uns 2 

osluls 270t1tO2276 06 S6 ^027DS22ä L2t0272tL OU27L62722 Lu 20L2 älL
U27L2 UL6 2 duIS l^LtLSLIov ) 06 g-2 2SSP272LS LLt 627lO27.

IL SQSSt D0ä,2t!t tllärSälLLLlOL /;6Q6272tL 26 2S6SLSlUL6L 

dul6lO27 x 27 l21 Ilotllä, o2t Z2 062 LSL6272tä 26 Lo27^6ls s ux62751o2sls 
2s l2 2Lt627^a^L V2x0272-12OÜ.22 2 L2O270St27LtuIu1, 00L0U2?L Is all- 

M6Lt2r62 ou I2oK22 SUx272LL0Ll22t 2 2Lt62756tz6l, UL26 2276 loo 6VV- 

xO27227S2 22ok22ulu2.
OOL^orM L02s2ulu2 ^22lo x27626Lt2t DSl sus, 2LSI122 t 6 o- 

I-6t2oL 2 xl-OO6S6l027 tl2227022QSL2O sl 26 t27L22S^S27 tS27LlO Is 5l627ds- 

2762 QU0l62tL VS 52 5L0UtL, Lu O0Lt2LUL276 , ssxs27st x>6 526OL276 20QL'.

BUPT
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roris LU mlLi»ostrst ross äs lü^Iuss^L s dulsl äs vsAorä.

. 1 . 2iäioä 12221^22 ^2?22 6LQlu1, IQ 2 222 92 L12I 23tl3t 

1^0261^1 ^1212 21 OUI^Slil Holliäului IQ L122?23t273t 63tS 

xi6262t2t 2121 ä6t2list, 12 0 3221'8 2IU.lt LL^ltÄ ^62t27Q 2122?1-

k^Qtm ^21lliul22762 L2ä6lu1ui M2t6lN2tÎ2 2227^62711 1l2tl1-

âu1u1 12 Ml22723t2St, 36 122 U27lllL t 22276 16 i^0t62C 3 1^111122t232?6 î

I) ^2226321 L62U2LS 12 276Z1M 3tS^l2232?Z

2) v1t622 IQ lUQL^^ xlLcrli 6St6 lQä6^6Q-SQtL ä6 2722Ü;

z) ml22?2St2?2tuI 63t6 äs L^OSlLS 20Q3t2QrL;

4) 36 ÎLQ227L 22llix0Q6Qt2 Vlt626l 6 UZL L 12762 H12 Q02?lL2lL

iS 3Ux272^3^2 22läSz

L^2ä^6Qtu.I t6Q31UQl1 3^627^121216 63t6 20Q3tbQt ,

6) Vlt622 äS 6V2^)02?22?6 2 1iod.iäu1u1 SStS QQ1^02?M ^S 

t02tS 12^627^2^2 V2x02?1-112d.1ä 2 lNl227O 3t 2?2t Ql Ql Z

7) xs lQtsr1'2^ä, Hotliäul 36 27Ü2S9t6 5)I-lQ 6V2^22?22?S 

xlQÜ 12 t6Lx62?2tU2?2 âS 32tU272tzÎ6)

S) 36 26^11^6628 226ZtS2762 !Q t 1MI) 2 22261 U322tS L1Q
ZU27U1 262tlu1u1 22 t 1v Z

BUPT



- 51 -
9) Zs QSL,Ii^ss2L vsrisîlL xroxrltSHHor LU rs^s^stu2?s.

^1^2 âlutrs l^odSLSIs SQUwersts, iQtzroâuLS, Is vi î^s vsâs- 

rs, o slm^Ii^Ics^s ssvs^L s resIitS^II, Ztlut Llluâ eä nuclsstzis 

este un ienomen perioâio, âeoi âepenâent âe timp. In oapltolul 

si aoestsi luorLri ss vor sâuoe ins?l argumente In Favoarea plausi- 

dilitLtzii aoestei ipotS2e.

Ipot62s âe îs punotul Z), psrs âs asemenea o simpliiiears 

ârastioL,âeoareoe in literaturi sint pudlioats luoriri oare sus- 

îân oi prin evaporare L^osimea miorostrstului soaâe Ln timpul orez 

terii dulei pe suprais^s. oalâL,/47/,/6l/,/Zl/. tutorii soestor lu- 

orLri ,insL, oonsiâsri oL miorostratul este in repaos âstoriti 

Faptului oi, avinâ L^osime Foarte mioL, Fpr^ele visoosse eint atit 

âs importante, inoit nu permit mizosrea. In prezenta luorsrs, mi- 

orostrstul este alimentat permanent ou liokiâ âin exterior, oeea 

oe Fsoe plau2idili ipoteca ^osimii oonstants a aoestuia. ^oeastA 

motivație este valadilL zi pentru ipoteca âe la punotul 6).

Ipoteca 7) este sushinutN intr- osreoars mLsurâ âs âstsls 
experi-entale is^ortate âe ^oore zi âei,/^7/ Zi âe osle oslou- 

late in /5Z/. In /^7/ se ra^^rteaLL o ^ere âe tenpsraturL âe 

l^- II pe o â is tant^ âe o, >3 mm âe la oe^'üi ul aot iv.

Ie la ipore^a lormulstL la punotml >) ^aoe sxoeptie numai 

rensâunsa superlioialL.
Louatziils moâelului mntematio al prooesului âe our^ers a 

lioniâului âin miorostrat sintr

- eouatis âe mizosre:

9^ - „ 
S L^- lr.l)

- eouati^ âe oontinuitate:

lr.2)

- LOQâlîm« IlLltSr

- - ti. ° lZ.Z)

in oarer , i-s2a dulei in momentul âesprinâsrii,/m/z 
o

Ii - ^rosimss miorostratului,/m/z
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r « oooläoQatü isälalZ,/^/;
2 « oooi'äoQLtL äu^)ä äll'so^ls Qoi'DslL Is SQxls5s^L,/D/- 

00L00Q6QtL lsälalL a vlt62sl,/m/s/z
L « äsdlt s^soll'lo äs va^oi'l (vltSLL äs sva^olal's),

I 1

» tSQsluQS SQ^si-llolalL ,/^/m/.

Lous^la äs ooQtlQQltats (Z.2) croQ36^es2L ssalltatsa älut^s 

äsdltal total äs llotilä ti'SQspoltat Lu xai'tss saxerloaL.L a mlo^o- 

stl'stQlQl äs oLtlS L'oi'iele su^si-^lolals Zl äsdltul total sva^o^st 

la oars ss aäsuE^ äsdltul äs llod.lä legalst äs la dL2ü bulsl.

Ooaältzla llmltL lZ.^) ooi'ss^uiiäs sokllldrulul älLtr.« tor- 

tzsls sQ^sl^lolals Zl l'oi'isls äs L'lsosr's.

lllLlts l.al'sr'loai'Ä d.o s luts^slsl älL LSwdru.! ärsxt al 

so^a^lel (Z.2) »i's^6 2lntÄ valoarea l^l 2 la oars s^s loo solilm- 

dL276a äs seng s vlts^sl llolilä^lul In mlorost^at. la 2«ll>o vlts2L 

llod.läalul S3ts ^s^o, L'lZ.Z.^. l'snti'u a od^l^ . sxxi'ssla vltSLvl 
llo^läulal IQ ^iQ27O3tiat, ss sol^^OQea^L ^itlo DväslQl lZ.l)

iQteöi'lQä äs äou.^ Oll SQQQ^la k^.l), 36 odtzlQSr 
l ) k

1" 2 lr.s)

OoQZtaQtsls äs iQtLL^^s 0^ Zl 0^ SS od^lQ QtillLiQä oonältzl- 

lls llailtL t).Z) Zl (Z.^-). 3e od^lQsr

1 1 V 2 2- ^-(Li-2) Llaäcr- tti^) lr.6)

vlQ (Z.2) Zl t).6), iSLQltL ^6Qtl«Q L^^lSQtul äs ^sslcllis sx- 

xlss lar

6u l)*7)» sxxls sla .-
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^I'vl'lI^I -âs VltS2Ä -2t ^6 I'els^ÎL <z.ä) ssts ^ISXSQtst QQll- 

irstiv IQ ^IL.Z.^.

VltSLL 3Q6 L0U.L VLlo^I ^I8X ÎL6 , U.Q2

S äouL ^SQtl'U. „
« 2 » IIL lll

7'SQ^l^ ^-0 (12 iQts^^s^L)

VltSLL

^LLX

ÄSXlmL ds IL iQLsi-^stzS sst^r

. ,2 L^LdO""
U I

lZ.9)

2s^ SI'LIQSI'SL »»jn. ««

IlixUQIQd QOQ^i^iS QL vitS2S sL ^IL 2620 la 2^0 3 6 ob^dQS
dQll.LtziL 7's ^sdiil z IQ

^0
Zi-Ld v^ z( ^-t-Qp ) ^v

. 1. 2k^r_^s

ZLrsLci-t^ti )l2ä -^- -d)

2 (t^-t^-Zt? tio)
-0

(Z.Ic>)
^-QL 6ÎQ osie tisi solu-iü 3^23^61 Q^L^ii sste:

tip - ti tr.n)
QSIS IQ^ieä ^Lxtu.1 vdr62L 6st6 QIlIÄ S^^I'Ll'LtzS solidä, LLldÄ.

I'SQtl'U. QSlelsIiiS dou.^ 30l^i1 SS ISLOlvL SQIILtziL QVQStd- 

tilitL äiQ ^aiSQtSLL dl'SL^t?; (âÎQ (Z.Io-, Q2QS 23v^6 ^)UsL IQ

l'oi'LL:

-5^ srsâo"-,- Z^o S^sä0--(Z^2^ -^-»- Z- ti srsäv-)^ *

-j ^srsä5-- -^2-ri ° 0 lr.12)

3s I'SQS gOtilLdarea âs varlsdiIL:

L-v.-tz-, cr.iz)
o >

QS^S iQtrodlisÄ 2Q (Z.12) QOQduQS Iar
6r

-s»^ ^..ä^.i--^- -7^ * ' ir» -
- ^7» 4°> - °

Zd iQ l'lQÄl lar
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^5o Io ^isäv- So ^sâss- Î25 0

(Z.IZ)
LQi18^i8 (Z.I5) 68^6 0 SQKStzlS äs ^2?sä^I z 8l QL276Î älsdi

Dllisnt 6 3t 6:

l -^-)^ l-^-)^ > o (S.1S)

1272 ü 7
"sm-^------IsZ-^

^o
Io ^rsâ0- So n kZ.IS)

V6081606 ^>O, 6QU8^Î8 ( Z. IZ ) 8276 0 I«8äLolLL 276818 ZI 

äouL I'läSolnI 00lN^l6X6 OOQ^UZbtS. Ii.LäLQll18 ^6818 S3t6 QS8 eSll-

tbdL ZI 68 16xi62int8 6X^)1'6318 d>0» ^2623ta stltsr

1^ - d-0 vi ^7^2 36 8QtlIö83L 76Iltl'H 2 ' 0U8 08^8.

2.0 Vi^628 I18 2 62.!: 1 U 8 äOI18 021'8 0 Vblv^S

^2X2.128.

28^01'It8 ^60^6^162. ^2?0dIS?26i gtlläl8t6, 68 ^08^6 ^1 

33lDlIst8 02 OUI'^6163 12.tl'6 c^OIlS ^I8oi 0I8H6 ,olQä vit628 1s 

V8l08168 718X ÎQ8 l8 U.Q^ t 8 t 6 8 ä ä.3^8Qtzs1 ä lnt l^ ^0 8ä 1^8
^b' tl-I-L

2--^-^ lZ.2°)
0^^! ti - ^0

^r/2-^ " ' 2"^ brsä c^- g
c; kr. 2 tio

______-t^Q- ---- ^-)srsL<7-

->^0

(r.21)
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z.2.2. ii'2N3i'6i'2l in 20N2 22 Lioi'oZki^t

02 Onio6 ^I QOS 3 äe i^2N3i627 i6^ÜI2.Q QVNVSQdiv, riÄN^iS^al 

i6i-niQ â6 l2 2216.8 I2 lîoîilâul iin ^i2i'03ti'2t este äs-

^6N^N2^ Le Iiiinoä i.N2^io2 Ii2lii6 2l2i. Dsto^ît^ 22^^s^ii üv6i'^6n- 

te 2 lîQ^IâuIul, in lungul 3U^H2^6is1 soUâs 38 ^0NN622Â NN 3t2?2t 

IlLltÄ ^61^12) IN 22N6 63t6 22N26Nti'2tL 1ntn62^s ^6213^6^8 oxNsL

Iîi7.itL ten^2.6 'in .'iiQrostN2t

L022îi2 ?O2Nî6I--i^iNQdii0i^ , Q0N?e_ n i^ot626lor 6NNNi2t6 

2Nt6i'i0I', 3 6 3QNi6:

-z^ z-^ " Zr / "-"->
In sc-snst S sans-is, tsn-'.snll-^-sn onâlnnl âs LSrlwo 

lo^, Isr isi?.snul onâlnul cis LLnIms 10^-10^.
DSONT'SSE Inimii âol ^SI-ĂSNl 3in( mnl^ DLnâ, âss!^ ssl âs 
si tznsllss, 3S NSLlI^SSL» ZI scusîls lZ.LL) âsvânsr

lr.LZ)
^Qsnst» scusîls ss solnî^o^ss-L snslltlc QN M?mLtosi-sIs --onâl-

tzll Is IlLâtSr
2 - ti, I - (n) rr.2»)

BUPT



- SL -

(Z.25)

Lonältzls 1ImItÄ (Z.25) 36mnIIlQÄ l9x>tul eL t6m^6i'stu279 

llQnIâuluI IQ 9L9273 3t279tu1ul 1ImItL t 627mlo oină 19 n 63t6 o 
6^21L QU t6M^627St U273 39 äs Il627ds276 ) t s 72p6 279t U27Ä Is Q9276 s 

3ZUN3 x27ln 278Q1276 .ä9t 027 ItL 6vsxo27827ll l9 Int6275ntzL.

?6Nt27U 3o1utzIon3276L 6QU9^IsI (Z.2Z) 36 not692är

r* - 2-ti (Z.26)
ZI 6QU9^l9 äsvlns:

- a.-^1 lZ.27)
3--"

2* 9276 36Q3Ul QONt27927 lul 2, 6927 36 M830927Ü ^6 9Q669ZI SXL.

0on6ItzII IImItL tZ-2^) ?i (z.2^) äsvlnr
2*«Or lZ.2S)

2'—<or lZ.29)

0on6Itzl9 IImItL (Z.29) Q0i'63xuiiä6 un6l a 3trs —

tului IlmItL In^si'losi'L ^O3lDj.j. lNlQI'ostr'LtuI^^ . LvsIuLr'IIs 

uli) 627 i 0^276 , Q6 V227 ^1. ^276 72 6210 9^6) 2.1lä ^Q^ - -2ä6 v8.27 0 ^27031^

226 9 9Q63^Ul9 6^9lä QU 9 ^27 0X 2.229 t 2.V 0 Q2.HQ2.lN6 2_U ^27Q32.lN6S

22i.Q27Q3o 279 0 ulu2. .

IU 2.22 0 6 27 2.027 Ul 3^ 279tulul IZ.M2.tL tS27MlQ, ^Ql'l.IuI 66 

V2.t67lL ^2St6 ^2. 9x27QX2.MSt Q U UN O270IÎI l2.N2.927 iS Iv272L:

2*
U - iLT----- V/27 M9X ^.2?^-M

ln Q9276 K 6St6 0 QON3t9NtL US ^27 Q ^027 ÎON911 t 9 6 , Q0Q3Z.66- 
2?stLr

2^0 ^!n«.x
lr.ri)

Vin tZ.Zo) ZI (Z.Z1 ) 2762Ultü, ^6Ht2?U VltS2S Ilokläu- 

lul In 3t279tul IImItL t627MlQ) 6xx276slst

. 2' - lz.zr)

Lu sosst protll äs vlts-8, soustzls (Z.27) äsvlLsr

ZI _ o.^l' 
1 3«- - lr.r^)
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3s notss2U:

Zi ss obhlris: x?

(5.57)
- Z^r.

/Ls^^?ä cr.rs)
<z^

II^^S^ULIQL SX7)ISS12.IS (Z.ZS)-(Z.Z3) Lâ ssusîis lz.z^)
LQ623tL Î3 l'oi'^L:

-ä-r- . _i â ,

Is^ sonâi.^ î.IIs (Z.23) ;i (Z.29) âsvlQî

^»°0;
Ä*«>r

(5.59)

(5.^o)

(5.^^-)

o 3 7^01^1^ Î.OH6L2L SQULtz^Q l z. ) Q ä Oll^ Ile I llllitL lz.^-o) zi

(5^.H-I). I'eiiliiu L0633ts 36 noLe?.^L:

ßi-» >--«->
36 Od^lH6: 

äu-2-^ - -AL- 5.^5)L 82 ä?

LsustzLs (5.59) äsvl^s:

A -z ' o lZ.4»)

§î 36 InteZi^ssL prlL 36x61'31'63 V31'1sdi.l6loi'r

Lü , - ^ä8 (5.^5)
u 5

36 odtz1n6î

33ur

().")

. Li »?- l5.47)

BUPT
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SCUD scus^ls (5.^3), 36 odtzlLs:
T - 6^ ^sxx -,- 0^ (Z.^9)

OoN3t3Nt6i6 äS Int6^2731'6 2^ ZI 0^ 36 äbt^mInL QU S^Utv- 

I^ul eonäIHIIIor limită (z.^-o) ZI (Z.4I) ZI N62uItL unm^tonul 

^nolil äs tsmxsnntunL In Iletiläul äln 3tn3tul tsnmlsr

1 -i? /^SLp/- ä!/
p » ____ f kZo)/-»„I-d »rj ä,

Lin nolllul äs tsm^6^3tui'L (Z.Zo) 36 odtzins xsnti'n IIuxuI 

t6i?mlQ unltsn, unmLt03N63 ^6l3tzl6î

4-â -Xl^ä .
9 2'^2'»0

<î>^ î - H ä!i lz.51)

In Q3N6 ^.63ts Qvnäust Ivit 3t 63 tsrmisL 3 listliäulnl.

Ooslisisntui ^Lr^iLl, losal äs t^LN3^6i' tsnLlQ ests:

(Z.52)

Inäiseis n 3S leisnL Is V3I032763 QOI'SS r)UN2Lt osns uns I

132 6 Q UI'6Nt6 !> .

Ints^inis äs iS numit onul EQUQ^iiloi. ^ .Lo)- (z.^2)

C3t6 o eonstsntL ZI 3^6 V3I03N63 I,3Z^. Lscrl, 6QU3il2 (z.52) 

OO3t6 II 3QNl3^ In lonma:

o(x - (Z.5Z)

V3I03I-63 M6äie 3 QosIIelsntuInI 5>3rtzlsl äs tnanslsr 

termis 36 odhln6 pnln ^äisns xs Intn63LS LonL Qn misro- 

3tl>3t, äSQi PS IntN63S3 I'NLL 1^0«

-X^c/s- (Z.5^)

2° °bî^s- 
oO 0.3IS l -------------------------------------------- lZ.SS)

Onuxul älDsnsIon3l Kp-L^^o^ ^s^eLintL oriteriu.! 

Lln^nsoni, (LLa), 3stlsl, Inslt 6QU3^lL (Z.^S) ss poats

361-is, IntnOäuolnä ZI Qi-Itsrlni ^N336lt, In lormn:

BUPT
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oc- L.
eu: « â - , ^lussslt.

l Z.56)

O^ltSrlu.! I.:L2?3Q^0Ql ^03^6 LI SXpl'lLLt ZI Lu l O HüL î

- -ä tr.57)

ft -» QosLiQi.sntuI äs t-6lnp6l'3tul'L sl t6QsillQlI ^L^LiQlsIs

?O2?lli^lLi?6L (z.^7) reunite o svsl^srs QULEl'lQL QLl raxlLL.

O SQU3hl6 ZlmlIkuL (z.^7) 36 od^IlIS ZI xrlll 3vl^tzloLL^SL 

ecrustzlllor» Inte^i'o-äiLsi'eQtzialo sie 3trat^I^ IlLltL tsi'Llor

ZI 3t2?Ltu.Iu.i IImIiL tiic^T'oäl.^L.-.^e:

^oluî^o^ST'SÂ ^l^dls^el Q^032ut ^oLII^I

ä6 vlte^L ?s III Zt^st^I Uluită. .-^633tL 36 ^0^2116 u
1°

V2.^6 2Ü mmäi; Öl'U.I ^roL U ^2?oIiQ0ü^Ql:

U . s-«-d2' -,- 62'^ -»- ä2'^ 
!>

QLI'6 ^^6i)U.2.6 3Ä 33^^3^308 UK?^: OSI'E 16 L^lälHÜ

2'«O» Eg, k-» croiisli.r —» 0;
L2' <9r'^

)v_

(Z.So)

tZ.61)

lZ.SL)

Oll SQ6St6 QOUâlîH IlMltL I-62UltÄ xLl'SLStl'll L,d,o,ä sl

6QUStzl62. lZ-6o) ^U?^t23l'6l6 VSlvI'I:
V

»-o, d- , o-o, L- - l Z.6Z)
L 21

vscl Arokil^l äs videas In stzrstul IlwItL ssts:

*r" kZ.S4)
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kent27u P27vlilui äs tempe^3tui-ä 36 p27Oeeä632ä in moä 3imi- 

I32?. 3e pi-ssupune un p270lil poünomi3l äe ioi-msr

* 3* 
k

zi se impune es seesstL

ur mL t 0 3276:

2'.Or 1-^r

.z lZ.SS)

2'-

S^I> 
)2'

L0Q3t . s

eonäi^iHe limitü

—-—?—o lr.sL) 
)2«^

----- ------------  0
A 2*

lZ.e?)x- ,

Detemiinincl p327Sü.6ti'ii eeustzisi lZ.6^), Ql^ s^utorul 
eonâitziiloi' tZ.6L) §1 (Z.67), 36 odtzins urmLtonu! prokil äs 

tempei-st^L In Iieü.iäul äin st273tul limitL te^mier

0» Nr
tZ.66)

In SQUStzis (?.63), (/"Este ^032.2163 stnstuiui ÜmitL

te^mie. Oeeüeientul ie ti'snsiei' teimie 

iQ I ionii ui i in mioi O3t)73t 63ter

ie I xei'etels eslci

i -i-»

VLi032763 Z273äientului äe teaipei'stui'L is P6276.?, (2'--0), 36

obline Lin 6Qusais ().L3) Zi 63t 6 r

^)^,52'-0 "° ^x' (z.7o)

Din (Z.69) §i lZ.7o), rsL^ItS 
tunsier irsmiiQ sxxrssisr

p6Nt27U 006iieientuI PS^tzisI ä6

oc- i,s lZ.71)

Ln ears este 

^iei'ds.

LQ^stzis 

nalitate Lnti-e

QONäUQtivit 3t63

(Z.71) inäieL o 

eosiieisntul äs

termieL 3 iienüuiui Q3NS

äspenäen^ä äs invs^sL proportio- 

ti'3N3i'6i' tenLie Zi L^oslmss strs

tului limitü tennieL. Ir?6dui6 ä6ei L^sItS 6xp2763i3 L^osimii 

sti'stului iimitL tei'micr pentru s putss osle^la t27LNgIeruI terapie

BUPT



- 61 -
^'031^62 IlmItL 36 l6tS27 77NN^ 1nîl6o^1ni

sLUÄ^a stiotului linidN ksr ^o (Z.5S) în ssrs ss incioä^o sx- 

^276L^.11s viu626^ îl 6 cn^)627 2il U2711 r

^--^»t-n> "-->
os^e s ssts äitnLivitsLsL ts2?2loS s lioiilLuIul. 

LisoiuînL oslonlsls.ss od^ins:

b r
(Z.7Z)

Vin tZ.71) ?1 lZ.7Z) se 
il6275i1o, 6x227232.2:

odtzlne §6iiti'U e06llQlsntn1 äs îl272N3lS27

^QSL ,,

----------2d ^,27 l)-74)

22n:

O,614 (-7--
' 2N, 27

^327 6 2 I?6 î)02t?1

Nil 27 6 2^2 3 0nL ^2.627 o 3 ll 2. 2îl 36 od tz ins

222 k 2 du.l2i (16 VS5)O27i: o

6

0 S

2-
»° LL__  

s

..2

(Z.7S)

xi in 1n10Q 721276 2 6xx276 316l

xei2îl27u. -d.cn, Q3 mnä:

odiiN2tL âin (Z.ZZ

LN2ä O"
« dcn '  -------  Q2X N

tZ-76)

Vlt6^. 7 .22X2.216

3s OdtziNC NNtl'U. Q26ilQl6Nt U1 äS
, ri^srsax^Z

t272Q3- 627 tSHUlOî

lZ.79)

Lx-rssis (Z.79) xosds kl ^>usS în korws sr-iisrîsIS:

I7u >° o,92l lZ.Lo)

Lonstzls (Z.So) âHs2?S âs sousîîs (Z.56) nuiLsl xrin vslos- 

rss LonstÄQtsI on 0M7S SS snixlikloS 1-^äöclnL Ls orälnnl trsl 

äin oriisrii^l säiw.snsionsl ^s^sn^oni..
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Lo^atzla (Z.3o) IL valoni als ooellolsut i^lul ^a^^Ial Ls 

ti'2U3l'6i' tsi'DlQ, QLl ll'.aT'I ou. 12,6^) âsolt osie od^Iui^te ou. 1-6- 
I^Ia lZ.^L).

Z.Z, voleiul LstsQatlo Li ausll2a_ v^vosau^ul Iu 

2oua âe Iui!ueutÄ a duls^ Le vuvo^I

Iu ooukor^Itate ou ^ooslul II2I0 xi'626utat mai sus, Iu 

20UQ âe luilueutâ 3 dulel vlts2s IIod.IâuIuI este IsoelsiatL, 

aoesta^^IZoluâu-se Istovită luei'^lsl. K62ult8 08 , Iu 20UQ âs 

Iuilueu^8 a dulel, vlt623 este iuuo^Is âs âou8 var'ladlls sxa^Is- 

Is r ZI 2. De ase^euea, te Lxeiatuua este iuuo^Is âs r» ZI 2.

Lo^S^IIIe Ie 00U36I-VL^6 a Loaisutulul ZI suediei, 

aiâ^tate aoestul cnolsl II2I0 slut r

° -r? lZ.si)
3 2'^

* <) "
S'-L
^^,2 (Z.82)

^ol'^tlvuLiTL slste^I^I ^r e eouL-II (I. -I) ZI l Z.62 ) 
^8oi^t8 Iu oouälill 12 licită:

s2' - 2* V - <2') (r.sz)
Ir -lio

52' - 2* V - o,ol
^0 lZ.S4)

Ir ° k; L - Ilr,2')

52' - 0 ' 0 cr.ss)
- r r -

"'O lZ.86)
I -

k_. I'S^I'SLlutL ^826 c 

soaâs ^lnL I?d âlu vslosusa

's lu^I^eu^U s dulsi ^>6 Ok^s vltSLL 

sa Ia IsZIi-ss âlu lvlorosti'st.

Zola^Iousi'sa susIItloL a ^odlsLSl l^.6l-Z.SL) ssts Loartv

IltlolIL, äaoL uu I^xosIdlIL. 3s iLxuus âsol solu^Iouarsa 

'I>odl6^6l o^i'LSi'II IlokIâuI^I Iu 2OUL âs luIIl^sutzL a dulslî ^i.^-
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z.z. 1. L2LS äs

^LLlLLiâL.LâL
3s Lo^Sl'Ls^S. xsr:^u VltS2S IlLQÎâlul SLE3SLS 

o sxx^ssis Ls ko^üis:

. ö'^

3us-sistz8 Ls korM soluiLsl soliilor c-u Lsr-Ivsts ^Lr^isls 

âs O^älLuI Loi,xs2?3dolios ssrs sS vs^l^lss so^äl^üls îs 

âs cusi sus.

21ü cr.sz), kr.S4) Zz. kz.s?), ^s^uitSr

lZ.SL)

lr.SS)
sol^Lonsi-ss ssssiui ultlD sIsLsm rsLuItS LOQsdsütels

3 QL L'iinL:

k).9o)

4,6
( Z-9l)

IntnQ^uQinL (Z.9o) Hâ (Z.9l) in ss odtzins sx^nssis

vitsusi liQniiului Lu Qvns äs inâlusn^L ?. oulsi:

lZ-92)

lnsbuis subliniat QL LQSst xnoLil äs vitvLÄ sst» obtzinut 

in ixotSTS oü ^>s lunSimss a 20ns 1 äs iniiusn^L a buisi Ls va- 

^ori, vitS2L sOsäs ^>inL la l)L Lin valosiss xs cra^s o ars la issi- 

i'sa Lin lliienost^at.
r^oLilul Ls vitS2Ü Ls kor-wa lZ.o7) s iost suss^st Ls sonLi-

tziils in oars ans los QUNLSnea, ian ^juststzsa lui s iost LvvsLitL 
oom^anansa valonilon vits2si salOulats su sQua^la ()«92) su 

Qsls obținute xnin solu^ionsnes nuDSniQ^, ^nintn-o lLStoLL SLxli- 

eitL Qu Zil'snsntzs iinits, a souatzisi (Z.61).
In tabslul Z.l. sint 9ns2sntats valvnils aosstor salouls 

alStuni c^s valonils obținute ?i ou alts nslaîii ^no^usv Zi anuais 

Ls ionQLr l ou n»l,2,Z.
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Isdsl^l .1 - Vsloi'ilo vlt626l LLXiL6, ' LLlol^Isto 

cu üv^so I-elL^H

ML_________

oi>ä
KS2S !> 

. /mm/ ^0/.
OS1)

-*).e «>- »XU e» -^vc

1^-
 

!

-
!

m/s w/s s ___  L/S

I 1'^-ko °,12z

____
°,I2Z 0,12Z o,I2Z 0,12z

2 2,5 0,12o 0,11s o,o69 0,0)66 0,022

z 4 o,1IL 0 , loo o,o4Z 0, ol) o.ooZZ

E 4 6 0)Io96 0,066 o,o26 0,007 0,oo1Z

0 5 Io o,o96Z 0,06Z o,ol7 o,oo24 0,000Z

6 IS 0,0?66 0,042 o,oII5 0,00II o,ooo1

7 2o 0,06 o,o29 0,0066 0,0006 4.1o"^

S 2S o,o42 o,oI94 0,007 0,ooo4 2.1o"^

9 l.^-ko o,I2Z o,I2S o,I2Z 0,12z o,I2Z

Io 6 0,Io9o 0,Io74 o,o23 0,007 o,ool)

II Io 0- o96) 0,o9Z4 0,01? 0,oo24 o,oooZ

12 15 0,0766 o,o772 o,oII5 0,00II 0,000I

I) 2o 0,06 0,069 0,0266 0,0006 4.1o'^

14 25 0, o42 o,o9S 0,007 0,ooo4 2.1o^

OoL^nrinä vsloi'llo vlt626l âin oolO3N6le z zl 4 3l6 tadolu.- 

1u.l ).I 36 od361'vL o L'onrto dunü oonoo^äSN^L 8 lor, Lu sxsoisl 

^snt^u. vsIoLros K^«)IZ QL.

36 xost6 s^lnns öS 6x^6sls (z.92), s v^.^626l IleLlläuIul 
Lu 20NL ä6 In^lu.sntzü s dulsl, Este d ins SlsssL.

2)2 läsLsr^tsm».« I^rvLs Ls LotlosntL 
s dulol

Loustzia säsxtatL situstzisl âin 20ns ä» in-
tlusntzL s bul6i sstsr

),
*r7?— tZ.9Z)

in esr-s vit62L U LU?6 6xv^76sisr >

l' / 7 ^7 lr.94)
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^Qodlsais. ir272Q3^6Q ului irsQll^îQ IQ 22Q2 äs IQ5IU6Q^A 2 dulsl 

36 30lu^l0Q622^ IQirQ-UQ lL0â 3iLll2Q QU Q61 uirill22t IQ 2QQ2 QU 

LlQQo^tQSt.

3S QVQ3iä6QÄ QÄ ^)6 3Uxi2t'stzS Qulââ 36 l'oi'LSLTÜ UQ 3tQSt 

limltL t62?QlQ 3 QÄQUI ^Q03lms 63^6 nult L2l QÎQS !u QQQ^SQ3^I6 

QU Q22S ä6 IQ^Iu6QtzL 2 dulsl ZI IQ Q2QS 63^6 QQQQ6QtQ2tL IQtQSLAL 

Q62Î3tSQtzL OPU3Ä Q2Q3^SQului ^6Qll^.Q.

IQ 3t272tul dbQDlQ 36 xQQxUQS UQ L6 VltS2L

äS ^QQ2V:
"-"--Ex 

m o
lQ Q2QS 2* « d.-2

LvQstLQts â6 pQQxoQtzioQ2litats SS QQQsILsrL QS ^IlQdr

L^säc?-
, -2___/ r D « __ 2__ -I______

s (r.96)
»1-Lo

iQlOQUlQä (Z.96) IQ (Z.95), 36 d-tziQS xSQtQU Vlt62S ÜQtll- 

äulul IQ 3tQStuI limită t627MiQ ä IQ 20..3 ^6 IQl'IUSQtzL 2 dulsl,

Ul'.IZ t 2 21'6 3 6Xx>276S l6:
''"°

iQSQ^Qä SQUQtzlQ ().9)) ^Q Q2U2 VSIlQdl^. 2*

(Z.97)

iQrioäuQiQä t)*97)

36 OdtzlQ6:

-- "-'°'

LossstL svustzls SS so1uiioQ6S2ii 2QsI1t1s LU umLtosrsIs

QLQäl^H 12 1lDÎ1:8î

2*-0, L-I?
2 *-»«>, 
r-ko» I^IlLg)

(Z.9S)
lZ.Ioo) 
lZ.lol)

Laustzls îZ.98) ss soluilvüssLL xrin Lstoäs LomdloLrll. 

vsrlsdHsIor. Ss nodss-L,

. 2' lr.^02)V b I/ â

LQ Q2Q6r

6-

v»

Si-sLO"

4 .6 
Kl-ko

lr.ioz)
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LQustzis (Z.93) Is formar

â'l -«—° lZ.loZ)âi,2

Isr ooQâ1îms HmItL lZ.99) Zi O.Ioo) Lsviu:

- o, kr.ios)
^-<-0 , (r.io7)

IntSArluâ SQ.(Z.IoZ) âs Lou^ Ori, ss odtziusr

I - c!^ °2 tr.i.os)

Din SQ.(Z.Io6) Zi SO.(Z.io3) rSL^ItÄ 60.t).io7)

ZI 6Q.(Z.io8)r

lZ.IoS)

sossts valori als sonst autslor Ls iuteZrars SS odtzius 

i^r^Ltorul ^roiil äs tSD^s^st'^rL Lu stratul li^itL tsmiic: Liu 

2 oua âs iuL'lasu^Lr

Diu irolil^l is te^^srat^r^ se odtzius il^x^l ^simis uuitar:

.(-- . -°I-"---o^^â-> » ,L- --°'--°0> -.x

lZ.m)
ssu, svsI>r!Qâ sxxrssls (Z.II1) Is 2'»v:

lci,^

(Z.H2)

BUPT



- s? -

vin tZ.112) ss od^lQS sxvrssls sosLIslontului loasl äs

^LL_.-°<5---°>1^
c<^« ------ - - -------- ----------------------------------

/sxp L^

3su, 2us !n sltL Lor.i>L: "

___ ____  / LI'Läl^ . ^»6 M— —.
OOQSt. ^«2

.Q s

!N Q3NS s-3 notst:
LOQst .-- /sXj? L^

6oQsi:sQts sssssts srs vsLosxss I.SZZ ZI ss obilnsr

°c<- o.9°e^^E
^1- ^1^0 )^r

lZ.HZ)

cz.n^)

(Z.1IS)

l).H6)

2Ln sonäi^i3 äs 6§3lit3ts 3 sslor äol SOSiisiSNtzi

VLI'tziQÜ äs lusnsisn ts^^.äs, ss1 äin 5?.äSI»OSt^3t ZI. SS I äin LONS 

äs än^I^sniZ, 12 n - ^0'

o,545X(—- o,>o6^.( (Z.H7I

pentru ^323 äs änäl^sn^. 2 dulsä, V3l032763r

^,6 ^0 t).Ho)

Inlosu.änä 3Q633tL V3IOS56 !n SQ^2^Î3 l).H6) SS odtzins

M?cnZ.^osi'e3 sx^nssis ^sniii'2 SOS^ieisnl;uä äs ti^ns^sn tsi'Lis in 

20NL äs in^iusn^ L du.Isä äs vs^oi'ir

r-k_

>^L ^0 °

Vslos^es msäls s cosLIsinstaluZ. Ls trsnstsr ss od^lns msckllL 

xrlQ iLtssrsrs ps lQtrssss 20QL Ls iLti^sotzil.
— 4 ,l?> , / s^Lt^o- //r

k?» 
/ /-k?i _ <-k?°

H^.6 c/x- --

A/?. /
k?i-p- 
A1^» —

tZ.H9)
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IntroLuoînL V2iosr6s r226l Ls in^lusn^â Lin rsi2^is 

l).II8)^ss odiins:

0,5^ . r
°>---------- »7s—

vin Q2rs 36 od^ins în ^insl:

-r -
(Z.iLo)

cL - o,279
>^s

lZ.121)

8s srsnH622L 60U2tzi2 (Z.12I) în ^ormL oritsrisiLr

ssur

2 
o( Ü" L^sâ . V,

- °.-7S -------

Hu - 0,279 Uk/Z 

°c k„

lr.i22)

tr.i2Z)

oritsrlui ^usssit-

s^sâ o- st> ^7° 1^0
LIs « ---- - - - - -- ----------- - ------' Qritsriui ÄSrSNEoNir

^0^ 63^6 sos^ioientui L^ ts^srsturâ si 
I -

tensiunii su^srt'id^. is z

H7" - T -1^ .
I)

Osloui-I oos^ioisntului Ls trsnsisr termiO I2 L'isrdsrss 

unui IiQii.iâ 36 ^sos, ooniorai ^oâsiuiui xro^u^, Leâiinâ între esi 

ioi Ovetioisn^i oorssxunrLtori esior âouL 20ns âui)L 5rs2^in âs 

3U^r2^2i^ L ^0N'-i re37)6Qtivs.

c< )tc l).^)
în 22re:

oos^ioisntul âe trnns^sr Lin 2DN2 ou ^iorostrat 
^. -sv-otiv sona Ls intiusniL- 

^uno^is âs suxrststzü a 2onsi eu miorostrat» 

resxsetiv s Lvnsi Ls in^IusntzL.

Odssrvsm

ki-otllul VltSLSl Ilsâulul IQ 20LS â« iLkluSL-

18 L dulsl âs vs^orl.äst Ls SOULtzlL (Z.92), L tost odllLt^t 

1mxunLi7â !ü moâ srdltrsr aiLi-lmss rsrsl 20Q0I âs iLtlusL^L o»

LlIoL SLsIL au luLL^os xs osrs vltsLs sv»â« Is Llü
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vits2S la isZirS âiu miorostrst . .o

/oessts prssupuusrs ssts 
iutr-0 oarsosrs wLsurL SUStziUUtL âs solutis UUMSrioL L sistsmulul 

âs soustzii (Z.LI) Zi tr.62).

In QLpitoluI ai sosstsi luorLri SS VL prs26uts rSLUlta- 

uusi sxxsrisutzs osre sus^ius vslsdilitstss sosstsi ipots2S. 

HossstL sxpsrisutzü a permis mLsursrss rs26l 2ousi âs iu^IusutzL, 

rs2ultatul kiiuâ tosrts spropist âs osl odtziuut tsorsdio ps dass 

sosstui moâsl.

^0 Vso8 ss oousiâsrL oL rs2S 20U6i âs iutlusu^L sst« 

sssIL ou luu^imes ps osre vit62s liotiiâului sosâs piuL Is lojt 

âiu vit62s âs ieZirs âiu ailQi'ogti'st ss od^Iur
- ^o^II^I âs v!tS2L

r "«o »î-L^

- ^328 LOUSl âs lut'I^sutzLr

Ü.- z.z ko

- cros^âQi.sutll.1 loosl âs t^ .us^sr' tsuLlskââsutls cru.
Q6l sutelor):

.'d

- Qosl'lQlsutuI ^sââ^ âs t^LusI'si' ^61'n'â.s:

L 0

Ls^stzâa eosl'iQlsutalui ^sâla âs risusL'si' tsraile od^IuutL Lu 

LQEsîr 2L2,â8 vsloi?! LSI W.L^I LU. âs ssus^is ().I2I)»

VslOLr-ss k.«z,z üy este LusL msâ lliIcrL -Sî-Lt Q6S obriu(LtL sLirsrl- 

msutsl, motiv xsutru osi-s, Lu ooutiuus^s, s-a oouslâs^st xrlLL 

IxotS2L ?! rs^ltatsls ob^iu^ts o^ sa.

z0 ooutorm expresiilor oosl'ieisutzilor âs trsustsr âlu 

osls âouL 2ous, 2ous ou miorostrat zi 2oua âs iutlusu^L a dulsâ 

âs vspori» sosZtis rsspsotL proportziouslitatsar
°c-^

^cssst» xroxorîlo^slitsds vâuis ln cronüisälLils cru r-sls^l-» auüvo- 

OutL,L0QtorL cLrsIsr
«c ^4-?'"

ou "M" ouprius iutrs I Zi )«
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Dsi', Qvut äs o-elLiLs 3 6 ^QLts 3ei'-.6 r

§L

D 
Lu Q316 63^6 UUD^27Ul Qsutisloi 3QtLvs äs ^>6 3Uxi3LsiS äs

tlQUSLSI' .

usluiLu l^.LI) LuäLsL i)27o^027iLou3lLt3t63r

_ _L___  
N"«

0um: Lu ZL ^e2ult^r

N^s

IL7Lu äS3V0l^3iS3 Lu 362716 3 ^S7.'d27uIuL äi6^)t äLu ultLoru 1613^16 

ZL is^iusisL ^rLmLIoi äoL ^siü'isuL, Q3 LLLuä QsL Tui Lw.xoutuutzL 

3 6 odi Lus o^ILiiu^Lvr

DsoL, iu ^Lu3l: 

oc 
3 3^ :

c<

^Q6S3dL ^ItLlllL ^SlstzLs 63t6 iur27-0 OSO dSQtÄ SOUQOUäUU- 

iL QU SQULtzLs QUU03QutL:

c>e » 25,Z6^i^'^^

z.z.z. Lv LiuLl L UULV627 Lo 6

I'sutru 3 ^iL^L vsi-LLLosis 3 t6027LsL xiSLSutsts uLel QU 

ästs 6Xx6I'L^6Ut3l6 , 36 va ^1626U^L Lu QOUt Luu^S 6Ll)ILQ3ilL 

vui-LsiLsL ^^srstuiLL ^6i6tsIuL Q3lä äs 3ud dulL äs vu^oil QU 

1323. Du^)L OUL 3-3 l!2S L 3lLt3t, Lu /47/ ?L /^^/ 36 273x0I't632L 

öS xs Q3ls sx^siL^eutsIL 3-3 QOU3t3t QrsZtsi63 tsui^sistiuLL 

suxi'3l'6i6L QLläs äs 3ud dulu äs vsxoiL, Lu timpul 3t3iLouLrLL 

sL ^6 ^sistels 30lLä, QU 27323. ^Q63t L'SUODSU uu ^03ts 5L 6L- 

x!LQ3t 1)S d323 ÄoäsIsLoi' LLs27d627LL uuQlssts ^27626Ul:3ts Lu 

ILo6273i:U27L.
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Ou ajutorul moâslului ^roMs in 3OS3stL luorsre sx^llOstzis 

este toarte simxlâ, ?l snums, oL oâstN. ou OrsZters3 rs2sl, o.osli- 

Olsntul âs trsnslsr tsrmlo sosâs, lsr tsm^srQturs ^srstslml OreZte.

In li^ura Z.5 SS ^rs2lnt3. vsrlatl3 Oosâlolsntului âs tIsns- 
^6r termio âln Osie âou8 20NS, I) OU miorostrat Zi L) âs lnllusn- 
îL. OosllOlsntul âs translsr loosl âin 2ona eu mlerostratof este rm 
Oaloulst eu rslstzla (Z.^Z) ., iar oosIlOlentul âs transfer loosl 
âin 2ONL âs In^IusntzL s bulsi âs valori ou relstzls (Z.119).

1<S2L 1^0 s bulei âs valori In momentul âesLrlnâsrii 3 I'ost 
OSlOUlstL OU SOUStziS I Ui I^rit2^,2^). I^r o^ris t Ltz ils ki2iOe LU 
i'ost luate pentru axL Ia tsm^srstura âs looOo. kentru âiiersntzs 

âs tsmxsrsturL s-s Oonslâerat o vslosrs âs lo L. Valorile numerios 

sls oelor âoi OoeliOlsntzi slnt ^rs26ntats in tabelul Z.L.
^nsli2inâ vslorils numsriOe âln soest tabel se oonststL 

vslorl losrts mari sle OoeilOlentului loosl âs transfer termio 

Ln 2Ons ou miorostrat ZI âs sssmensa oT vl^, ^«âseL r—^O. 
^Osssta ssts o âsIlOisntL s tuturor mc _?âelor Ln^lltloe âs âeter- 
minors s ooslloisntului âs translsr ^2. ..n mstoâ« âs strat limită, 
âln osre IsOS c^rte Zl osa utâlâ2Qt8 ol. Ir^Lvslltsts nu 

^vate lus o vQloars lnllnlt?.. OosIlolL-tii loosll âln 22ns âs ln- 
Ilusntz?! 3 dulsl au Zl el vslorl msrl. .»osssts ^oate ex^IlOS, 
lm^reunS ou rs2ult3tu1 n^,6 vb-ln..r ln teorie Zl oare lnâloL 

o ^onâers mare s 2onsl âs lnllusnt?! In >r ls totali âs transfer, 

saltul mare al oosâ'lOlentulul âs trans^sr termlo la tsrosrea âs 

la OvnvsOtzla nsturslL ls l'lsrbCrsa nuol.atâ lnol^lsntL. Lste âSQl, 
âu^)8 eum rs2ult8 âln aoeastT tsorls, s-_ lolsnt un numLr relativ mie 

âs bule ^s su^rslstza âs llsrbsre pentru 23 tr3ns^srul termio sL 

Or23soL âs Oltsva ori.
^Ossts âouL obssrv3tii 6X^)sri.oe2^sls sint arsumsnts 

buns in lavoarsa xl3U2ibilitStzii moâslului propus Ln aossstL 
luorars.^sntru trsnslsrul tsrmio la fierberea nuolsatL.
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026^oolontz11 I003II (56 to3o:sl6o 

uSO?Hlo 11Q 06 16 1 210?. 02^6 sl6

do.161 16 V3^2O1

^so.
KL2S 
o.Io^ 

/V

006^.ä6 tO3HS^. 
äiL Dlooosto3t

,L
/^/m^ L/

^26Î.â6 r2.3L3^
älH 20Q3 16

/U/m^ 8/

I. o,2 199o9 —
2. 2,4 IS3oä -

2,6 1Z309 —
4. 2,3 12Z43 —
5. 1,175 11242 Ilo^o
ä. 2,2 - SS7S
7. 5,0 - 65Z»
2. 4,2 - 4922
>' . 5,0 — Z7°7

Io. - 2Z6S

6.4 . ^0^1^ 1^1^ '6 ^6.-O SO?' ZOlÖäü

06 OLL^lLiLL

cr.i25)

(r.i26)

lZ.127)

(Z.12S)

lZ.129)

xO626Q^Lt

^O2l11u1 1s 1^6 -.06^3^0 L IQ ^IsO' 3O111L ^'6 032.6 306 loo 

l06-d6O63 36 20^1.06 ^2?2.H 10.^6^2063 60 0 tzl6l 0 0N(5 00^16 1 IQ 0 220- 

1on3t6 0l11r^Ol06î

-o

In U^LLtoS^SlS L2Qä^i^^- I2.m1t?!r

2-0, r»r, 
2»/, r-r, — «<< '^r^or

ZL
r-o, 2-2, ^L- . o, 

3 r

r-L, 2-2, —^îO

n^slul ^l2la sl xrodlsQsl äs ^sl SUS ssts

ÎQ kisurs Z.S.
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I.loäslul kiLle §i axslv âs croorâonats

3-s notat ous^rosänsa xILoii. äs inoSI^I^s ZI 0N.L 

ssniäIst^ntza Linthe äol osnti'i aotlvl äs ^s lass äs LnoSI- 

2.^6, ^SNtl'U 0SNS SS ooi'.SääSI'Ä o ValOLTS 2Sä'S oonstsnt4. 

sntr^ sol^î^ona^sa soas^äsi (Z.I29) ss änt^ ^^os o nouL 

voi^sdäl^, t , öatL ös islatzls:

t- - tr.iro)

ZI SS ^S^OI'MUISLLL ^nodlsna Z.1L9) 5- noaa vsi'Ia-

dll^. Lo^atzäs (Z.125) ösvänsr

lar oonäl^älls la H^ätLr
2»0, r«r, t»0 k)^)2)
2-^, r-r, -X -vc^t^o^L) lr.lAZ)

r«0, 2-2, 
S/°

r-L, 2»2, - V

LvukHIs (Z.1Z1) so rsLvIvL i>rlL mstoäs soxs^Lrll 
vsrlsdllslor. 3« csutS o solü^o Ls trows /6)/,/6»/,/6Z/»

t. Llr).2lL) lZ.IZS)

su esro seuL-ls lZ.^), äsvlLsr
L'»2 - L*2 -,- L2'* - 0 tZ.1Z7)

r
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12 ssxs^Lr-11 vs^lsdllslor ss ob^las:

k'«2 L'
______ 2' ' 2

îî ' "i" - - t. l -° oo^stsLt) lr.izs) 

äin LS^S rs2llItS äouS SLus^li Lllsr-sn^isls 6s o^älQuI Lol, Zl 

LQ^QS:

2"(2) - 2ls) - 0 (5.1Z9)

L^-°0 (Z.I4o)
§QUL^iL LQ 6 30iu.hi2 ^6Q.6^S^ä äs lOQULr

2(2) - >6*2 -»- Ls lZ.I4I)

OQ Zi 2, QQQs^sQts LrdiiiQZi-s.

§QU.L^iL (^.i^o) 63^6 LQIIL^is 2S3S6i âs OrâiQ 26^0 ZI Lrs 

SOid^IL ^SQS^sIL:

klr) - L^t 5-r) * v^^ol e-r) lZ.1^2)
IQ QLI'Sr

QOQStLQ^S is iQ^Sb^SQS)

î'-i')- iu.QQ^is 2s33sl äs 3x6^2 I Zi orâiQ 26ror

7'o(e-i.)- Lesssi iS sxs^- II Zi OKliQ 261-0.

OoQS^LQ^els ^,2,0^,2^ SS istsi-^.-.QL s^utorul sonâitziiloi- 

iL

DiQ o^Q-i^i2 I i^ir L i'C L u. i-O:

^-LL^c L^) ° o

Din e^Qâiii^ ÜLii:^ (Z.iZS) se ^^tzine ^sQti-u. ^--Lr

- LL^i( LL) ^s"^. ss^ c tr.^)

keurr^ s svira goi^ii^ dansIL od^iniitL suti-a ss2ui

« L « 0, t^6d^i6 xu.s5 soQäiiis:

(LL) - 0 lZ.^5)

OmL (L-v, vs tisbui ss L-L sL kis i-SäLciniis LuQOtzisi Sssssl 

äs sxstzs I Zi oi-ÜQ^I I, I^(x). Desi:
LL - r^, Q-I,s,z... l5.1^6)

I tllLä rSSLclalle kuQLtzlol <I^(L)-
vmL «easils »r« ° lQ^lLltsto Q^iiLr.diiL z. rLL»olLl.

rs-^It« ?l psntru Lo lä^ltsts äs vsloi-l Lr-oxrll, torä» mr 

g^sctr^ iisoL-st:
--ir°/^--l^> °-r.-...j ir.»7>
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3 înt:

^îmsliiis ^roxrii 2or?3xun2NtOQrs vsiorilor ^ro^prii

s ^2 - 1

(r.i^s)
^^licluâ xrlriLIxiul suxrs^uuisrll soluîlllor, ss obi^sr

< L-L - ^7 L

â.!-L^-e' ^k,e
Y-/

cz.^9)

Qvsl'i2isil11i Zi LQ 11Q LQ6LStL 6Xxr6siS 36 Ob^ln 

^rin ^t1Il232?6L oonliliilor Is iimitL (Z.IZ2) Zi l2»1)2). 

vin 5)i'ima 2onâitzis limitâ i62uitL:

Ln « - Hn (A.ISo)

K.62UitL ä6o1 ^6Qt2?^ 62U811L t)*1^9), I-6V6IllQâ Is VL2?lLd1lL 1^: 

oy^d.-) - To > 2 >n 3K c-^-2) ^0 (—î^-r) ir.151)

21Q 22^11113 limită ISTilltÄ iirm^toai'es i-6lLtzisr

-r°c,L > <^° -H°c.
(Z.152)

^6Qtl^ l6t6I'MiQLI'6L Q0Q3tSQt6i ^Q, 36 I' 'Hil6^t6 62^3^3 

(Z.1Z2) 2l1 iQt6ZI-682L 1llt2?6 1^2 Zi 27-L, /66/,

/67/./68/,/69/.
Zs odliQs:

- oL (^r-)

^33x1-3 intssrsisior os axsr in i^iahla (Z.I5Z) trsbul« 

5Äouts misis ^soirLri^ Intss^sls âln membml 3tlQL ss Qotsâ2L 

ou K-, si ars vaioarsa: i,Q
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In QSls äouä iLdsgrs^s âl2 lvswdr^I ârsxtot^ ssto âstlLlt

I>r1ü srxrssll ältsrlts xsatru rsgluLss aorssxcuiLLtoLrs 2ons1 ou 

mlorostrst zl pSQtru rssliiQS» oorssxuLLLtosro rousl äs lnLIusa-
s dulali .

^L.r" Z xvLtru 0<r < Rg 

1 4,6
v.s------R^r LI.

lZ.ISS)

zrsäo- s 
0 - o,62 ----------- ----------

lZ.IS6)

1Z.IS7)

0 - o.Z?)^

In (Z.1S7), v-2,7Zl... 
vsdr

4^6 r. /vrs' r " är kZ.ISS)

«»
So1u^1oQ!Lä cs!« äouL intssrsls äln wo-adrul äol »I svus- 

tzlsl (Z.1SS), ss obllLs:

O.IS9)

Mt1wL iLtsgrsIL os^st

lZ.ISo)
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, r, X"

-^.6 
x s /

X-»<-)!»

lr.161)

vlL rsla^llls rssuItLr

.!^sI^l52^L 
, L--s I_cs

«1,1. ä(-K-)-«2,N

lZ.ISL)
krotllcil äs tsDpsrat^L Lu pises sollLL ps oa^s s^s los 

51s^dsrss sro Lsel sxprosls:

In ca/v: lS.16Z)

« oosäuetlvltstss ^srmioL s psrstslui.

Lxprssls l)«16Z) vsrlLloL <roQä1tz11Is la IImItL lA«12L- 
Z.I29), Ls s 5o»t odtzlLütL -I sats vsIsdIIL psntru essu!. In 
esll?« r^oLlLlrsL ss 5sss ou mi msälu Ls ts^srsturL ooLstsmtL 
(!QQLl2l27S ou sdur).

kslstzls (Z.I6Z) IsLIoL vsrlstzls tsmpsraturll suprs^stsl 
sollLs esILs lm ssmsül orsytsrll tsmpsrsturll oLstL os rs»s,LlrpL 

oum s-s 2sl smlmtlt sL s tost odssrvst sxpsrlmsLtsI yl sxpllost 
osstltstLv PS d»Lâ sosstol moLsI, I» psi-SLrstal r.z.z.
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L_?LVY>KL^_NSL8l,VLVI Kt0I-VL

LloâsloI tl2io xroxos xsatru woâslsrss xroossalul âs trsas- 
ksr tsrmio Is Llsi-dsrss uaul lioiilâ si xrassatst osxltolol .n- 
tsrlor s Lost iLazlust xs dsrs toorstiss si la iâsss 6« s rLsxaa- 
âs lati—o olt wsi marș wLsm?S obssrvstiilor sxxsrlwsatsl» latll- 
Llto la Iltsi-sturL ?1 osrs au xot LI orxliosta âs woâslsls xroxu- 

ss âs aitzi autori. >xsr» la moâ astursi latrsdsrss âsoL »oÄsIuI 

fiLi0 iMLZiNSt SStS sau NU rsal.

Io. aosst oapitol vor 51 prs2sntats trei tipuri âs experi- 

SQtzs, sfsotuats !n Laboratorul âs Iransfsr Isrmio al Oatsârei Le 

In^insris 6b.imioÂ âin Institutul kolitetinio Suourszti, osrs Lteo- 

tL plau2ibilitatsa moâslului propus pentru fisrbsrss nuoleatL a 
unui liok.iâ.

Vs asemenea vor 5i prsLsutsts e lor^Ia Qumsrios als irro51- 
lolt^ vits2si liokiâului miorogtra^ zi als ^aramstriior trans
ferului tsrmio, sfsotuats ou Autorul .elatiilor rs2ultsts âin 
soiu^ionarsa Lvâslului zi oom^arsîii eu âats srxsriwsntals xro- 

^rii zi âin litsraturL.
In finalul aosstui oa^itol ss vu faos o âisoutiv âss^ws 

in^tlusntza presiunii asupra transferului termio la fierberea nu- 
oleatL, prin prisma relatzisi presiune-tensiuns interfacialL.

4.l. Lviâsntisrea oiroulatisi liotiiâului 
aâiaosnt bulei âs vaoori

este vrima âin osls trei sxpsrisn^e os va fi prerentatâ.
kentru rsaliLarsa aosstaia a fost oonosputâ, proisotatL 

zi realiratâ instalatzia erpsriasntalL prsLSNtatâ in figura 

Iste aloLtuitL âintr-un recipient âe fisrbars in foraN oilinLri- 

o», ou âiametrul âe loo au» zi inLllimea âe So um, ou ara ori- 
-vLtsi» ,i la°t,1s stLQ, îs 2Sl>«t« ou âooS °»xs°« âlL
stiol« tsr-vrs-lstsut«. Ia sc-»st rsolxlsat s-s iatrvâa, » d«L 
âs oupru oa âis-stral âs 1,5 xo-itia vsrtiosl», » oârsl.
L.îL -opsrlosr» ooastitoi» suxrsLst« â» Llsrd.rs.
0»lâur» tisrdsril. sZuas« 1« savrsLs,» â. Li.rd.r. xrl»

r«t> ps porris«» s» iaLsrlosr».
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IiL ospÄtal gupsrlor al darsl s-au aioatat olaol tsrmooupls 

oapru-ooastaataa, oarv LÄsoarL tsLpsrstars la olaol paaots älts- 
rlts. l>ortzlaasa äs dars oars ssts latrLäusL la rsolplsatal cls 

^lsrdsrv ssts l2olatL tsrLl.o ou o rLylnL sxoxläloL, es rs»IlLv»2L 
ps äs o pLi'^s ^Isrdsrs» Ilotiläulul Luwal ps supra^s^s âs ^Isi— 

dsrs dorltL, lar ps äs »ItL parta sslAurâ valori mari als ^lu- 

Lulul tsrLlo traastsrat la laasul darsl.

!^a. con^s^ss^t//

?1s.4.l. Sotisma lastalstzlal axparlmaatäla
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IsssstL lüstslstlo s tost moütstS xs UL dsrio oxtlo. »IvL- 

tzult âlLtr-o sursL âs luâS, uü slstsm äs Isutlls oxtlo» ,1 u» 

sorLL xs osr« ss xrolsotss-L jäglnss mLrltS s dulslor äs vsxorl 
îL timpul Lisrdsrii, tls.^.2.

^is.^.2. ZotlSLL LOQtaZului optio

tiLLill äy YVSLSLL-L_iQSLLlS^isi_SLI«riMSLtalo
IL rsoipisutul äs Lisrdsrs SS introâuos spL âistilatL 

ears ssts aäusL la temperatura âs Lie.?dsrs ou ajutorul uusi 

surso âs raâistii oalorios plssstS Lu extsrior llu^L psrstsls 
äs otzsl al rsoipisutului. 3s PULS sud tsusiuus rSListSLta slso- 
trioL äs luoLlLirs a barei âs oupru priu iutsrmsâiul uuui suto- 
trausLormator. Ou ajutorul tsrmomstrului ss urmârssts oa tsm- 
psratura spsi sL iis permaLSut âs 1ooO(r, rssllLâu-ss în moâ 

oorsspuusLtor LuoLIsIrsa sxtsrloarL. 3s xuas sud tsQsluus sursa 

âs luLlQÄ âs xs dauvul oxtlcr si ss ^02l^1oQsa2L Isutilsls yi 

ssraLuI, astksl, l^oLt xs seraL sâ se korLsrs o iLasins «LrltL 
yi siarL a ^rosssuiui kisrdsrii i>s su^ra^a^s craiâL.

kriLul seox si esrestLrii sxxsrimsQtsis ssts xuLsrs» 

iu sviâSQtzL s tiiâroâiusLiOii iisdiâuiui âiu 2ons âs iLLiusLtzL 
a duisi Ls vsxori» iLvestisarsa rousi su wiorostrst Lu s Lost 

posidiiL âsosrsos âotsrss aotuaiL s laboratorului âs ?rsQ«Lsr 
LsrLio al Ostsârsi âs iL^inoris OtiimioL âiL I.k.S. LU psr»itzs 

aosst luoru.
L. r>«nti-o vlrosll-sras IlolLIvr â» LUr«Lt o-»u iLtroLa, 

ti-ssorl ooLstltultl âlQ xsi-tloul» sollâ» âs r»I1oIorur» âs vl- 

Lll âs oulosr» Q»»sr« ?1 â1w»L»1ua1 âs sprorl-Ltâv 1 ». 01-- 
oulLtzl» lor » tost odssrrstL tosrts din, x, sorsLuI dsaouliU. 

oxtlo ,1 ssts 1â»Lt1o» oa os» proxus» la woâslul t1»1o,t1«.r.2.
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^osastzL oirouiatzis s tost inrssistratL ps pslioulü oins- 

mstosra^ioS, utilislnä o instalstzis pützln moâitioatL. Lloâitioa- 

rsa oonstL in inloouirsa rsoipisntului äs Lisrbsrs prs2sntat an- 

tsrior ou un tud oilinärio äin stiolL tzsrmorsListsntL ps oars 

s-a inLLyurat o rsristsntzL sIsotrioL ou ajutorul oLrsia ss 

näuos si ss wsntzins sps Ia tsmpsrstura äs ^Isrdsrs, Lls.^.Z. 
^ilmai'ss a Lost tLsutL printr-o lupL Oars Lärszts ilvasinsa 

âv Io ori

LnrSZi^trsrsa PS psIiouIL 

oinsDato^rsiioL L tiic^roäina- 

Dioii liotiiäului in ^ona äs 
in^Iusntzâ a dulsi âs vapori.

kroisotarsa sosstui tilL a porwis iâontiGioarsa oiroula- 

tzioi liokiâului. ^osastL oiroulatzis ssts, lntr-aäsvLr, osa prs- 

LsntatL in woäslul kl2io propus, tis.Z.L.
In o« rsproduos o ssovsntzL äin aossl; Lilm, äin

oLlrs ss odssrvü oslula roditoars ll) äin 20ns äs in^iusntzL -1 
osa äatzoratü antzrsnLrii liotliäului <Ls dulols <Ls vapori in 

asosnsiuns k2).
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ImsslLsa olroulatzlsl IlotilLuIul 

vl2uall2adü ou tzrssorl äs po11- 
olorurL äs (1) osluls ro

tz Ido ars LlQ 20QS âs iQ^IUSL^âr 
s2) osluls rotz1tzosu?s proLusL äs 

ourssrs» LlL urws dulsl Lu asosLsluLS

ö. LtzLtliüäLüss.rsLulLrll, sdLtzrUu^S-L IloklLuiul Lin 20QL 

ou mlorostzrstz ?1 oontzlnuarss ourssrll lul !Ltzr-o LlZosrs Lsos- 

IsratzL Ls-s lungul ?ons1 äs ln^IusutzL a dulsl s 5ostz odtzluutzL 
prin urmLtzoruI sxpsrlmsLtz. 3-a luorstz ou lustzalstzla prs2sntzatzL 
Lu tlsura ^.Z., 1s vslorl QU prss warl als Llksrsntzol äs tzsmps- 
rstzurL (^?2Llo L), pSLtzru a nu so proluos 0 L^ltzstzlo xrss pu- 
tzsrnloL s IlotilLulul.

IQ spÄ s-L iLtzroäus ^ra^k âo or^tzâ (OsOO^) ouro a ssäl- 
msntzstz ps supr^^Ltzs orl20QtzeIÜ torDatzL â1n IsolstzlL oors lLvOL- 

ZoarL dars äs oupru.
vuloarss iLolstzlvl tllLâ QsserL s-s putzutz odssrvN oL 

dopULsrsL partzloulslor Ls prst Ls oretzL tOsOO^), Lo oulosrs 
sldL, s-s ttoutz Loar Ls I» 0 rsrä Ls 2L6 ML, oulosrs» sldL 
or^tzlsLuL lL lntzsLsItzstzs pv wüsurL os orstztzs rs-s. Loaotz tsxtz 

üu ss postze expllos LvoLtz prin sosss oL Is rsss Llol, u^Ls vL- 
tzS2s IlotiLLuIul sstzs «srs, p^rtzloulsls Ls 6»00^ slLtz LLLoxLr- 

tzLtzo, »oostzss LsrsuylLL sL ss LsxuLL LsoLtz Is rsss ou^îolsLtz 
Ls Erl Is osrs vltzo2S IlotilLuIul s-s wl.e-orstz LLLosjuLS Ls 

multz, lLoltz sü psrLltzL ssLlLSLtzsrss lor. Ls2ultz»tzul L^»S -M 

sstzs xrsotzlo ILsQtzlo ou osl o^lLutz ou soustzls t5.116),

BUPT



- S4 -

R^7»64 ML lkSQtru ML). Iu 51^.4 .9. SS xLSLlutL IMLLlLSS
scestul ^snowSL.

Ob^ne^k»'

La.c0z^ 
s<LLL

mcr-^L

Ö^te/2LL

b6 /e-^Lcr^r

O^S VL^S^L,

^1e«4.s. VlLusIlLsrs» »VLSI Ls 
iL^IusLtzL ou puldsrs 

Ls 6s60^

4.2. LLlL1Llü1.I>r9r^ü1ü^-r1lLLLldIlLL1ää^^ä lA^LLLLLLLL
LlLsui'Qr'SL er^rlmvLtsIL s vltvLsI Iletiläulul Lu mloro- 

strst, Lu vsäsrss oomxsrLrll cru soustzls odtzlLutL tsoi's tle, ssts 
o xrodlemL ält'IoIIL LU LS-SL ^rvMs UL SSSDSQSL soox. 

0 Llsvutzls LusL ssuxrs xrotllulul vltersl odtzlLut xrlL esloul 
ssrveZte Is LLtrsLlrss -I ooLtlLNsrss cnsl elsrL s ImselLlI 

Lväslulul xreLsntst.
krokllul vltSLsI IlotilLuIuI Lu Llcrrostrst s-s esleulst 

eu rslstzls lZ.6), Lu esrs s-su toloslt Lsts QUwerlQv eoLxsrs- 
dlls cru eele LIL IItsrstur'L,/47/,/49/,/Io7/, yl LQULS r L«o,6LM 
srsL «o,7 Iii/L^ looi'SsxuQLLtor unși LltsrsL^s Le tsmxsrsturL

Ls 5 L), ko-1^ °M.
Ou sosstrs valori Quwsrles s-s odtzlLud z>^o511ul Ls vlts- 

sL xrsLSLtst Lu tlsurs 4.6. ks^tru vltSLsIs yl sls 

IletilLuIul s-LU odtzlLut vslorllsr -I ^«^^0,-2

«/o. IlLxuI Qsosssr usui sIsmsQh Ls tluIL LIL Llorostr»^ 

pvQtru s tscrs o rotstzls ssts, ou sevots vslorl als vltSLsIvr 
WLXllLS Ls o,Io svQULLs. OuM timpul Ls ststzloLsrs L ULSl duls 
xe suxrsts^v Ls LssLlLlrs ss^s Ls »xrorlLstlv o,oL ssouLLs, 

rsLuItL oL UL sIsmsLt Ls IlotilL xosts stsotu» s^roxlLL^Iv 6 

rotstzll tL sossotL xsrlosLL.
^osot rsLuItsd sots UL duL srswLSLt LL tsvosrs» Ixo-
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siLxliLiostosrs äs ststzioosritsts L xroossulul.
Lsloulluâ sroslwss wsrio« s strstului IlLitS tsrwio älü 

soustzl» ä» ästlui^i« s oovkioisutului äs trsüstor äs oSIäurLr 

rsruItS E o,l2S E, o erosio« oonslâsrsdil msi wioL, âoolt 

vss s miorostrstului. >osst rsriultst ooukirwL ixotsrs siwxllLi- 
vstosrs Z) äs Is xunotul Z.2.I. Is osloulul Iui s-s utili- 
Lst xsütruoLvsIosrss S2Io V/w^L, rs-uItstL äiü rslstzi» tZ.SZ).

Ou relația ()«V), odtinutL in /Al/, resultL pentru sro- 
simea miorostrstului d.«6.1o ^m. Ou aoeastL valoare a Mosimii 

miorostratului (oslelalts vs^lori numsrioe rümininL oonstante) 
UL element âs fluiâ âin miorostrat oxeoutL un numLr âe z rotatii 
în timpul stationLrii bulei âe vapori pe suprafața oalâL. Li 

in aoest QL2 ipotesa âe stat ionarit at e a prooosului post» fi 
sooeptatL.

IL aosst sl cZoilsa sxsmplu Lumsrio iLsâ srosimsa maximü 
a stratului limitL tsrmie âspLzstzts ^i-osimsa miorostrâtului 
t E 1,2S.lo^ T' ti « S.lo"^), ^apt os uu poats ii real 

âsoarsos stratul limitL kiâroâiuamio ss l'ormsaLL Lumsi ps o 
auumitL portziuLS âiu grosimsa miorostratului, valoarsa maximL 
a grosimii sals tiiLâ s^alL ou

Inâi^srsLt LLsL âs vsloarea Srosimii miorostratului 
( 2L.io"^m sau 2Llo"^m), ss poate afirma oL iâesa existsL^ei uaei 

oiroula^ii oomplsxs a liokiâului âiu miorostrat sensratL âs 
sraâisQtul tsLsiuQii supsrtioials, ov ia naștere la intsrtatza 
vapori-11otiiâ , poate ti soooptatL Lsoaroos, â upL oum rssultL 
âin aosste osloulo, Lorîelv âs visooritate nu pot dlooa aoeaetL

oursere.

Dat.r-min^rsa sure^imentalL n parametrilor transferului
l:sr»io la fierberea nuolesLL

In oonformitate ou moâelul firio propus, suprafate âe 
transfer termio este LmpLrtltL in âouL -one Listinote, -ona 
ou miorostrst 4i -°L» âs iLriu.L^ s bulsi â. vsxori. »- 
xsrls^«!« ^°r Li xrs-sütst« -si Zos s-s urâit â.tor-i- 
usrs» os-svtsrlstioilor trs-sksrului tsr-oio I» tisrd.rss ou- 
olsst» » muri lioliiâ xs ° suxrses,« uuâi ou -0L. ou -ioro- 

strst si r° o suxr.Lst» â-»" »-d.I.
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1. LSütrU..äL4LrViüSrtzS LLLLLStrllor trsQstsriuiul torwiv !n LVL» 

^exogt^at s-a luorat ou Instalai 1s prsLsntatL în tigura ^.z. 

a oârsi supratatâ äs trsnster tsrmio ssts mioä zi aproximativ 
SAslÜ QU. suprstata darsi dulsi äs vapori în momentul âesprinâs- 
rll âs ps supratsts goliäü. Instalația exporimsntalL s tost 

oonstruitÄ în trei VLU^isnts os âiter^ între els prin diametrul 
barei âs oupru. 3-a luorat ou dismstrs âe 1, l,5 yl 2 mm. 

vsoarsos suxratata âs tisrdsrs ssts mioL, nu ss poate torma 

âsoît un singur osntru âs nuolsatis §i întreaga supratatâ ssts 
âs tapt Lvna ou miorostrst a dulsi âs vapori.

3-a luorat ou axü distilatL la prssiunsa atmostsrioL, 
în âomsnlul âs ditsrvntă âs temperaturi, oarsotsristio
tivrdsrii nuolvatv, 7^2o L.

ksntru diverse putori als rs2istentoi âs înoâlriro s-a 

mLsurat experimental profilul temperaturii de-a lungul darsi 
âs oupru ou ajutorul oelor oinoi tsrmooupls montats pe dări. 
Isrmoouxlul âe reterinti a tost plasat !n atsra vasului, 
krin reprezentarea s^tioL a temperat urii în lungul dârei tuno- 

tis âe distanta âe la suprafața âe tisrdsrs s-au odtinut ourds 

âs senul oslei prezentate !n tisurs ^.7. 3-a trasat tanssnta 

la ourdL !n orisins, a oLrsi pantL repre^intL valoarea numsrioL 
a sradientului temperaturii la suprat^ta âs tisrdsrs.

Oontorm lssii lui Courier» tluxul termio unitar transtvrat 

este âat âs exxresisr

In aossstâ soustiv s-au introâus valorils oonâuotivitL- 

111 tsi-mlve L euxrulul kZSo si rssxsvtlv alo ersâlosta-

lul âs tsmxsi-Ldar« I» suxi-sr«,» â» Llsr-dsr« »1 s-s 

tsrwlo uLldsr trsLsLvrst.
V»10kU7«s tzomxorsturll suxrâtoi^^- â» tlardsr», î^, 
xrlü srtr»r°I«r«» â« ts-xsr-turL lL 1uL«uI

dsrs1 Is 1 -0i ismxsi-stsrs âo Lîsrbers, 1^, s Iletilâulul. » tos* 
mSsurst» UL tsrwowotrü lâockus !s vssuî âs tlsrdoi«.

Costleîsâl âs trsLsLsr tsrmlo îs tisrdsrs . s-s vsî- 

ouîst oli rsls^ist
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vstsls expsrimvntalo odtinuts, prsoum yi osla osloulats 

ou aouatia (A.99) din modelul tsoretio, pentru sona vu mioro-

strat t
srad 

c<- o,61S^(--------------  
^^0

sint trsouts ln tadslele ^.1» ^.2 yi 4.Z. In sosastd soustis 
propti t°L h-i, / 6. tl2l.ee sie apei slut luate Ia temperatu

ra ds Herders, Iar pentru s-au luat valorile ra2vlor oelor 

trei dars ds oupru: o,9r o,79 si l mm.

In tls.^.6. s!nt rspressntats srstio datele experimentale, 

eurdels 1,Z §1 9 prseum si osls tsoretle oaleulats, dreptele 

2,^ ZI 6.

vin analisa sosstor surde as pot tra^e urmLtoarslo 

sonolu2i1r
1. 6oet1oisntii da tranater ds oKlâurL obținuți expe- 

rimontal pv esle trai suprststs, ou diametrele ds 1, l,9 si 

2 mm, soad ou oraztersa diamet rului. Modelul teorstio prevede 

Proportionalitätea ooetioisntului ds tranatsr ou - 

Oalitativ modalul oonoordd deoi ou roalitatoa in 

aooastL privintzd.
2. vstals oaloulata ou souatia teoretiod,reau1tatâ 

din modal,slnt reprs2sntata ds dreptsle paralale 2, 4^ -L L, 

oars au panta
In oaLul tierdvrii ps aupratatza ou diametrul de lmm 

s-s odtinut osa mai maro adatera Intre datele experimentale 
yi oele tsoretio oaloulate. In oalalalte douL oaauri abateri

le sint satistLoLtoare, pe primaportiunv a domeniului de di- 
terentd de temparaturd abaterea este xoaitivd, iar pe oea
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vsts srxsi-lmsstsls yl osloulsts od^lLsts 1s 

tlerdsrss suolsstL s sx«1 älstllst« Is xi-ssluLv» 
stmostsrloL xs o soxrsLs^L äs os^ru ou âlswstrul 

äs 1 ww, SHSLStü orlsostsl

rir.

Vit.äs 

tSLPSrLt

/ L /

?1urol tormlo Lost.ä« trsask. vosL.Ls ti-ss-L.

* ULitL27
4.10^

tsi»Lie srp. 

o(.sxx.
/»/m2.r/

ts2?Lio tsorstio 
o^oslo.

/»/»2. L /

I. S.7S 1,577 1So2o 2786o
2. I0.2S 2,071 2o2oo 29570
r. lo.S 2,26 21720 296oo

12.2S 2, SS SZ26S Z116S
s. ir 2,945 226S4 51790
6. 1^ 2,4)2 I9000 52S8S
7. 1».S 5,99 275I7 Z2968
6. 16 4,S6 28500 54o67
9. 17,5 4,465 25514 55I00
Io. 13 5,7o ZI667 55429
H. 13,25 4,275 LZ425 5559°

12. 19,S 4, ^-6 25565 56)67

1Z. 2o,S 6,7) 5255L 56)87

14. 21,2S 4,562 2I46o )744o

s-s äo^s âdaiisi'SLSgts odhlLu.te 6L-

xsrlmsstsl.
^dstsr-ss wsi-a sxlstast« !s osral oslal »sl wlol ssxi-s- 

Ls^s sa ästorszta xi-odsdll tsxtulsl öS âlswstrul dslsl. L, 
vsxorl ls womsstul âssxrlLâsi-11 ssts Lsi wsrs, cksolt üls- 

motrsl ssprststsl xo osr« orszt» dsls (Lasonlss od„r^»t sr- 
xsrlmsstsl) ,1 osrs » tost last 1s osloul.

0 »ItS osssL, osrs âsours» tot äls älksrastz» älLtrs 
älLMStrol suprsts^l äs trssstsr ?1 äis-strul dLl,1 ». 
vsxorl. ssts sosss °» Iloâol rstolst âs I» dss» dulsl ss 
äsklssss-L PS 0 IliLslm« LSI mlo» xs suprststs vsLSL, s«i>r»-
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Vst» SLpsi-lliiSQtsIv 91 osloulats odtz1^u.ts la 
tlsr-dsrsa QuolsstL s s^sl Llstllsts Is irrssl- 
miss stwos^sr'IoL i>s 0 suzr^s^s^L äs ou^u ou. 
âlSMStl'Ul äs 1,5 SUL, LYSLLtä orlLVQtsI

Ur.

VIL.Ss 
t swx«- 
r.tz

QI 
/L/

^lurlil tsrLlv 
unitar

4 .1o

0os5.äs trsQs^. Oost Ls ti»LQs^.
tS^LlS SXI).

/V/L .L/

tormlo ts orstlo

°^üäLo,

I. Io 1,7724 17720 2224o
2. 12 2,592 21600 2Z6Z0
r. 1) 5,42o LSZIo 2427o

I» 5,5915 24225 L4S?o
5. 15,2 4,0576 LL56o 25S6o
6. 16,5 4,5S9 266oo 2627o
7. 17,2 5,225 Z0ZS0 2664o

6. 17,5 4,9767 26440 2679o

9. 19,2 5,2725 2746o 276)0

Io. 21,8 6,42lo 29450 266)0

11. 2Z,S 7,269o Zo54o 29660

12. 25, s 8.17S6 ZI700 )o49o

1Z. 27,2 8,751 Z2loo )1o)o

14. 8,» 1,2656 1So5o 2o9S0

rLQLl2lLäu-ss mal xutzlir. Vin sosst Lotlî, lutsrkstzs 
vaxorl-lloLIL ssts al^sntstL eu mr IIvLIL osrs a^G 0 
tSL^SIî tU2?â äs SU^I'S^LOälslT'S LLl Livâ, Lsoît lâ 0S^S1â1tO 

Louü situatii. lOsaots ooQâuos Is Lloyorsrss vsIorU srs- 
dlSQtuIul tsQsImrll suxsrLlolals -1 La tlLsI Is S0Ü<L«7»U 

sosLIolsi^tlilul oostlolsntulul Ls trsLo^sr tsrmlo.
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Z. ^vtnâ Lu vsäsrs oouooräautzs rslstiv buuL Lutrs ästs- 
1v tsorstios yi os1s sxpsriLsutuls odhiuuts psutru suprststzsls 

ou älsLStrsls âs 1,5 9I 2 HM (uporplats âs russis dulslor 
âs vapori tormsts), Ia oars adutsrlls stut âs I2)t psutru 
âiuastrul âs 2 auL 9I 4. 59,5^ si - AK psutru âiamstrul âs 
1,5 arm, ss poats afirma oL woâslul tsorstlo ssts la oouoor- 

âautzL ou rsalltstsa.

Ladslul 4.5» vsts sxpsriLsutuls -1 ouloulats odtziuuts 1a 

tisrdsrss auolsatL a apsi âlstllsts 1a prssl- 
uuss stwostsrioL xs o supratatzL âs ouxru ou 
âiswstrul âs 2 LL,a-SLLtSl orisoutal

IVr.

vlt. âs 

tSLporat,

/«/

51uxu1 tsrLio
UQltar 

ci.lo^ 

/V/L^.L/

Oost.âs traust. Oost âs traust.
tsrwio sxp.

o^vxp.
/V/w2.L/

tsrwio tsorstlo

v(os1o.

I. 1o,^ 1,7276 16612 1S600

2. 12,7S 2,1S5o 17157 19900

A. 15.75 5,525 2II00 21ZLo

4. 16,5 5,5SS 22ooo 21L00

5. 17 5,52o 1955° 21900

6. 1S,4 5,767 2o4?o 22^9)

7. 19,2 25550 22Soo

s. 2o,5 5,276 25990 2ZL4S

9. 22 6,16o 29000 2)S7o

Io. 25 6,6155 2725o 2^9oo

11. 26,5 9.o25 54060 2S4oo

12. 26 7.26o 26000 25970

1). 5o 6,25o 27500 264?o

1». 55 1o,245 )1o4o 2752s
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Hs« ^«6. VsrlLloarsL moLsItilul tsorstls 

al 20QS1 ou mLorostrLt ou ä»tG 
sxxsrlLSLtalG xroprll»
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L. L vsi-LLsti-lloi- trspsLoiulul

tSraLs 1s tltzrdsros üuolsstS VS o suvi-LtstS QormalL

IL QSL äs L äous SLI-SNiSNtzL» QS VS LI ^rS26NtstL !n oon- 
t1nusL*s, äs âstsnminsrs s ^Lnamstrilor trsnsLsrului tsrmio ls 

Lisndsnss nuolsatL, s-a luonst ou o instsla^is sx^srimsntalL 

oonstruitL xs aoslasi p^inoixiu äs la parasraLul 4.1., äa^ s 

oLnsi darL äs ouxru, äsoi suxraLatza äs Lisrdsns, ans äismatrul 

äs 9 ML. ks aosastL suxnaLa^U s-au xutut Lonms mai muits osntns 

sotivs äs nuolsatzis, astLsI, Lnoit xs ss sL oosxists os1s äouL 

20NS r LOLS QU miQnostnat -1 2 0NS âs inLlusntzL L dulsi äs vsxari 
In moä intsntzionat NU S-L Liss o suxnaLstzä msi Mars xsntnu OS 

numünul äs Lsntns LQtivs sL Lis Losnts Mio yi äsoi uyon äs oon- 

tnolat -1 xsntnu tsmxsnatuni wsi mani sls suxnaLstzsi äs Lisn- 

dsns.
Z-a luonat ou axL äistilatü. is xrssiunss stmosLsrioä -1 

xs un äomsniu si LiLs^sntzsi äs tsmpsi-^tunL AI « ^InL Is

Z2 L.
Vstsls sxxsrimsntsis odtzinuts 2U Lost ^siuorsts in 

aoslayi moä os Qsl xrsrsntst Is srxsi'isntzL äs is xunotul 

di sint xrs2sntats In tsdslul nn.4.4.
Ou âatsls âin tsdslul 4.4. s-s oonstruit ourds Lisr- 

dsrii lAvc.- ls^^, pi>s2sntatL in Lisui-s 4. 9, ps Qai-s su 

Lost trvQuts stit âatsls SLxsr-imsntals, o!t yi Qsls osloulsts 

PS ds2L moäslului.
ksntru oaloulul oosLioisntului is ti-snsLsr tsrmio o^^lo 

s-L xr-oosäat in Lslul ur-mLtorr
- s-L oaloulst oosLioisntul äs ti-snsLsr tsrmio xsntrn 

20ü» ou mlorostrst vv rol»ri» t).55) ra-âst» älL L0»«1»

c>c,-o,SI8 l

- s-» oaloulst oo»t1o1«Ltul ä» trssokor tor-lo 
Lvos ä« lüLluoütz» » dulolL'î ou <Z.12l) r.rultst» »l.

moäslr
. . » 270 ,c><^ - 0,27^ » . «o^

- s-s osloulst kraotzl» älL suxrskstz» totsl» oouv»«> ch.
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ladslul 4.4. Vata sx^orlmoLtala Ls tranarer tsr»Llo I» 

tlardaroa axai LlstHats ps o supra^s^L 

La oupru orlroLtalL ou LlaLStral Ls Z aL 

Ia prssluLsa atmosLarloL.

«r.
VILarsrHa 
Ls tSLp".

riuxal tarlLio 
aaitar

vosL.Ls traLsk 
sxxsrlLSL^»!

o^sxx.

.vosL.L« 
trsL»L. 
o«1oii1s< 

c^o«1«

0dsS27VL^11

/«/ /v/^ / /V/.2.L/ f

I. s 62H4» 765» S94o 2 o«Ltr« «otlî* 
^2 L.LlL. x« 
«srsls«

2. 1o 9S54o 96Zo 965o 2 osLtr» «otlv«
*5 L.tlo» I» 
»»rslü»

5. 12 1224oo Io2oo 15loo 5 osLtr« »otlvs 
<^1 L.klL x« 
asrslLS

4. 1) 16255a I2Soo 1Z460 1 â s .

5. 15 2o945o 1Z96o 14110 1 â s .

S. 16 26o99o ISZIo 1759° 4 osütr« »otlvs

7. 17 525650 19v4o I7950 4 o«Ltr» «otzlv«
2 L.L1« p« 

asrelü«
s. 19.5 575620 192SO 167 9o 1 L » «

9. 25 49o6oo 22 Zoo 1965o 0«1« 4 os.tr» 
s-«u aalt latr- 
aaa1 »ls^«

Io. 2S 56576s 2oIZo 2119s 1 L « .

11. 52 7o969o 22IS0 22160 1 L s »

LOLL sa Llorostrat oa LliLL raportai Liatrs aria oa Llorsstrat 

,1 aria totalL äs traas^sr tsraio. 4ria oa miorostrat «ats 

LatL «Ls rala^ia l

.. - ° ,«.i. >

la osrs a »st« LmsSruI äs osatrs sotlv« ,1 ssts r»s« dalsl 

ta sow»atu^1 âssxrloâorll osr« o-s os1oa1«t oa soa.^1« (2^5)
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ksütru uosLluI âs ooutsot S s-s lust vslvku?«s loâlostS !n n- 

tsrstur» â, 45°. ks-uItS xsütru r rsls^lsr
m 

«o
*m " l».2)

Lü csrs k, ssts r-s-s suxrskstzsl âs ti-susLar tsrâ osi-s si-s 

vaioarva âs 2,5 mm,

s-L oaiouiat traotzia âiu supra/atza totaiL ooupatâ âs
20LL âs lu^iusutâ L duisi sa Liiaâ:

1 1 L l^.Z)
- s-a oaiouiat oos^ioisutui âs 

ou souatia l).l2^)r
trausL»r tsrwio oC

^0s!o ^^l "l

kropriotLtiio Ll2ios als apoi oaro iutorviu Ln rsiati- 
ils âs oaloui ais Lârioiiior o^,e^, ^ost luata Ia tsmps-
rstura âs tisrdors a apsi tlosO^). Centru s-a odtziaut va- 

loarSL 1,175 LL.

Iu tadslul ^-.5 sLut xrS2SLtstS s1stSLLtl2Lt s1swSLts1s 

âs valsul al sos tivISQtulul âs traustsi' tsi'Llo c^0â^^« 
^QLll2lLâ LlLM7a ^.9, ss xosts s^lraa oL, valorii» 

oaloulats ou ajutorul moâslulul xroxus oorsspuoâ latr-o duaL 

wLsurL ou âatsls odtzlauts srxsrlissiital -1 âsol, aoâslul sst» 

iu oouoorâaL^L ou rsalltatsa.
3» odssrvL LusL oL valorii» oalouiat» i>»Qtru o a»»»UGi 

vaioar» a LÜrimii ss xia»»aLL i» o ârsaxtL ou xaata 
odtiainLu-s» Lu oa2ui âs LatzL o taalii» âs ) ârsi>ts os iatsr- 
ssotsaLâ ourda âatsior sxpsriLsutai».
^osst iuoru ss iatiaxiL âatoritL taxtuiui oL, ia s^srisL^a 
âs tatzL, supraLa^a âs traas^sr tsraio Liiaâ mioL» x» sa a» 
s-au putut torma âsoit uu uu-Lr toarts Lio â» osutrs aotivs. 
3-a odtlaut, âiu aosst aotiv, o variati» ouautILioatL » «Lri- 

wll ou sslturl -srl îLtzra vslorl. k»i>o»rr.Is âlLtrs o.I, 

trsl vslorl si- Iul Lw slut I»I,5»2. ks »« »It» I«rt« lL»>.
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Oomparsrsa moâslului tsoretio

ou âatsls sxpsrimsntale odti- 

nute îs risrdsrsa nuolostL a 

apsi âistilate ps o suprara^L 

âs oupru orirontalL ou âiams- 

trul âe S mm Ia k«1 atm.

aoeastL variație in salturi melri Ls îs o valoare Ia alta a 

lui poate ri pusL ps ssama raptului oL Liametrul Le 

Lsoxrinâere al dulei Le vapori a rost oonsiLsrat oonstant. 

äosst rapt ssts aâevLrat numai pentru un anumit Lomeniu al 
^luxului tsrmio tranorsrat, LupL oum s-a arütat in oapitoL 

lul 2 al aosstsi luorLri, in riL«2«9.
tllo-orarsa Liamstrului dulsi ou orsytsrsa rluxului ar Luoa 

la ors-torsa numârului âs osntrs aotivs, âar aosst rsnoman 

nu a putut ri sssisat sxpsrimsntal, LatoritL ooalssosatai 

dulslor rormats ps toate centrele aotive intr-un Zet oon- 

tinuu âs vapori.
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iLdSlul LIsLSLtzsIs âs QLlvuI al oostlolsLtuIul äs trans-

tsr tsrmlo vc^alO ^Isi'dsi'ss sxsl ââstllata xs 

o suV^aLatzL âs cruxru ou ââSLStru! äs 5 mm I» 

prsslunsa stmos^srloä

rv7.
/L/ /V/mVL/

°^^2 
/»/w^

Q 

.L/
r- -1 O^LSllo

L/

i. 8 15266 Z9Z4 2 0,442 0,55s S94Z
2. Io 16^4^ 42Z7 2 o,442 0.55s 96ZZ
Z. 12 17474 45oZ r o,66Z o,557 1Z1oo
4. 1) 17945 46 ZS A o,66Z o,557 15456
5. 1S 188Lo 48Zo r o,66Z o,557 1411o
e. 16 192 Zo 496o o,S65 0.115 1759»
7. 17 1962Z 5o55 4 o,6S5 o,115 1795»
s. 19,5 2o54o 529Z 4- o,665 0,115 1S79o

9. LZ 21700 559Z 4 0,665 0.115 19SZ0
Io. 28 2Z17o 597o 4 0,685 o,115 21190

11. ZS 2422o 624 Z 4 o,6S5 o,1I5 22155

ks o sux^atsiA wal msrs äs tr'LLZ^si' tsraiäo, varishla 
X este mult mal sxroxlstL âs Qss QvQtl^uL 9I eostlcrâ- m

«Qtiul okggig 2b älsxuLS xo o ourdL s oörol LorwL oste tosrt« 
sproxlstS ä« ces erxorlwoLtslS, âuxS o^m ss xosto odsorvs älQ 

tsdlul 4.6 ?1 tlsurs 4.1o, lQ osre so prorlQtS ästolo orxorlLSL- 

tslo odtzlLuts 1s tlorboros tuiol soluții äs rodLr ou ooüo«Ltrs- 

^1s So 1^ lproooüto äo -msS) xo o suxrststz» xlsL» orlsoutsIL 

äo ouxru ou â1»w«tru1 äo So -u».
vstol« xroroutst« lu tsdol sLut csloulst« üux» »stoLo- 

losl» xroL«Ll»1:« sutor-lor ,1 ou «oolossl rolsîll. S-»u ützlH- 
rst urwLtzosrolo vslorl slo xrox r 1 S tiltllor Ll-loo, 

5- 96o »ce/»^, 1,7.1o"^ «/L.L» (r- S9,S.1o^ U/>,
o,6S V/w.L» o,Zl7.1°"^»-°» °» 1,68.10'7 »/.,

0 - ^Z°.
6u soost» vslorl ouElo« o-o od^lüut xsQtru r»»« dulol

vslosro» »0-1,1^ E.
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Lsdsiui 4-.6. Vaioriio oostioisnt uiui äs trsustsr tsrLio, 

sx^oriLSiitsis §1 osiouiste, is tisrdsrss 
soiu^isi axosss IK 2adLr i>s o suprststL äs 
ouxru orl20QtaiL ou âisLotrui âs Zo LL 
is xrssiUQsa stmostsrioL.

^.âs ?rsoîis i'rsoîis L-oot.âs Lost.âs eostUeost^âs^dLtOrH 
V ^t ooutrs x^ tr.torL.tr »torL.tr.tsrL.tr.tsrL.ts^L âs

/L/ «r"v 0^1 oc..i<r. os.rx. *ri>sr1«-

/U/L^
.L/

.L/ /,/»2 .L/V/.2 »r/ /B/

1. II 4S o,o92 o,9oS I72I5 5665 6S7S 6I4o 12
2. 12,7 8o 0,164 0.656 I6oS9 6155 SIo5 72oo * 12,5
Z. I»,6 ÎS o o,Zo6 0,694 IS9I7 6446 Io262 6917 * 15,1
4. 14,S 19o o,5SS o,6I2 I9ooZ 6475 11556 9414 * 2o,4

5. ÎS.) 2Zo o.47 o,55 I92I5 6546 I25ov IIo4o * 15.2
6. IS.5 Zoo 0.6IZ 0,567 197 c>4 6715 14676 1246o * 17.6

7. 17.5 Z6o 0,755 o,265 2oo94 6647 16750 15720 * 21,9

IvSLuitL si Lu sosst QS2 o duQL ooQoorâantâ Lutre tooris si 

sxxsrisutzâ, oees os âovsâssts oL Lvâsiui xro^us iu sossstL iuorsro 

xsutru trsQStorui torLio Ia tisrdsrss QuoisstL s usui iiolriâ, 

osts rssiist. ^dstvrss LsriwL s Lvâsiuiui tstzL âs sxxorisLtzü 

sstv âs -»-21,9^.
Li Ln sosst srsLxiu s-s iuorst ou o rssâ oonstssvL s 

duioi âs vsxori, osiouistâ ou sous^is ?ritL, Le^tir^Läu-so 

âsoi o sQULitâ srosrs âs osloul s LLriLilor 1^, 

IL ooutlLUsrs ss vs xrvLvQts o vsritiosrs s sosstsl 

tsorii ou sZutoruI ULvr Lato srxvriLSLtsIs xrsLvQtsts iL 

litsrsturs âs sxsolslitsts si suuas ästsis od^liiuts âs 

Luriksvs si UFsrs xsQtru tisrdsrss sostoQSi, VL-I^ si VS^ k« 
o suxratsHL xisuL orlso^tsIL, is xrssiuLSS stLostsrioL,/2l/. 

In tsdslsls ^.7-^.9 Si tiL.4-.il sint ^rsLvLtsts âstois 

Qumsrios, rsvpsotiv ourdsis tisrderii odtzinuts vrxsriLSLtsi 

Si tsorstio. ksutru osiouiui ourdsior tsorstios âstois sx- 

I)srlLSLtsis Qsovssro siut iustv âis sosos-i iuorsrs,/21/
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Ac
te

^t
t/ 

Lc
. o

t,

Io. vsrlklosro» Loäslulul tsorstlo ou äst« 

srx«rlLvLl:»1« prodii odtzlLut« I» L1«rd«- 
rss solu^lol sxoss« ü« -sLLr IZt tl>roo«Lt« 

L« »ss») r« o ssiwstst» ä« ouxr» or1s»ü- 
tsl» au Llswstrul L« So »« I» rrssIsL«» 

stwostsrlo».
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Isdslol or.».7. 6ooktv1ootu1 âs trsosksr toimlv 1s tior- 

doros SLStvQSl âetsrDlost orxorimootsl 
/21/ ?1 voi vsleulst vu moâvlul ^roxus

VIL.âs I^r.âs I'rsvtzls I^Lotzl» Ooot«âs 6ost.âs Oost. Oook. Abstersa 
traust, traust, traust.trau^/stzL Lo

oc» axp./21/O^-o.
ou L0- /^/ 

v^axp. äslul

î1i> ,t00P . 
Lr
/ic/

vootro I
«rtlH« 
, â-S,
/ L /

/V/ä//v/L^//v/L2^ Iwoxus 

oalo. 
/»/-2^

1.S,» 1755 2,7.1o"Z 0,9975 5646 1565 S96 1595 . 16?
2.11,9 5922 9,12.1o^ o,99o6S 6565 17 6v SS2 1622 * 114

r.12,11 769S o,oI2 V.9SS 66o4 1791 SSo 1846 -.- 11o

^.1^,Z9 15596 o,o2Z7 o,9765 6994 16965 IZ6S 2o17 . 4?

5.1»,72 17555 o,o2L7 o,9755 7o47 1916 IZoo 2o55 56

ÎS

1S' 
s
s
7
L

/ Hâ 7^o^e^'c, LLc

o------- ^ceL/»ä/^ rcdl, -
------ I* ^vs°eît<, Lc. ^LLL^LL^s

/o . ^X^e^s-7L/^.

7so^5tL, sc.

L

S s ioe 74 5 2a

Hs.^.II. 6oQxararaa moâolulul ou âatsls oxxarl-

wsutals ala Iul Lurlkara -I R^ors xoutru 

tlsrdoroa aostoual» 601^ yl 08^ xs o su- 

xrL^L^â -rlLontLlL, /21/.
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0ve5i.ei.SQt ul âe trsns^er tSQLie Ia tisQderse 661^ 
LetenlQLt sr^srlmsQrLl 5L /21/ zi es1 ealeulst 
eu Lvâslul ^ro^uo in sesastâ luersQS.

2i_5.Le ^r-.Le ^Leiis ^ee^is 0vs5.Le 0vs5.âe Ovst.âe Loe5.âe ödster«» 
7SL5. eeQtrii tr-LQst. tz?LQ.s5. tratst. tr>euis5. te^â Le

Letivi vr^er. eelv.eu erxer-.
woLe1u1 

exx. ^ropue 
/»/-^/l/ »/-^/L ,/w^/L Lsle /K/

________________________________________________ U/>^/L  

-. '."2 ^59) 5,7;.^°'^ -.99627 21*7 7)2,4 S07 7)6 * SI,6
2.--,)) 1-962 9.)).!-'^ o,99-7 24)6,5 8)8 721 6)) . îs.)

5.12,'2 26)76 c,v224 -,977 25)) S?1 Ivii 9o9 - Io

0vs5i.ei.eQt^1 Le tQLQ:-5sQ termie îs tisr'der'«» 63^ 
LsrsQQi-Qst SL^erime. Li lQ /21/ zi ee1 e»1elLlst
vâ. LvLs1-<1 lv LeeLStS 1(Le27L27e.

Ii5.Le ^-.Ls 
isL^. es^tî^-

. LV7

/-^/

L 0ve5.Le 0oe5.Le 0oe5 Le
I. r^LQs5. trSQ.L5 . tQLLS5.

.Ooet.Le Idstere»
t^LLSt. 
ee1e.eu 
moâelul 
xroxu»

e»Io.
»/-^/1

5»tzL Le 
ex^er.

/5/

L

v/-^/r

I er^er.

»/-2/1

2^1^ î 1,195 c.,9SL6 55S9 19o6 761 I9Iv . I)o

2. 12 2^6-v s,S^ V.9SIIL 62)5 2126 96o LILS > 125
r 1^.5 16 SL L2,2 ->.-776 6521 222^ 1^0 2)19 . SS
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ksQtru ästsls odhiQuts Is kisrdsrss 60l^, moäelul propus 
Qorslss2ä satiskÜQLtor äatsls sxpsrimsQtals äiQ /21/, adatsrsa 

lvaxiLâ kiiQä äs *2l,6A, iQsä psQtru Qslslalts äouä situatii ads- 
tsrils katä äs sxpsriSQt^ s!ut kvLlrts mari, * I6?A Is aostoQÄ 

rsspsotiv IHoL Is V3^.

IL kiQalul LQSStui pars^re^k SS poats trass Q0QQlu2ia QL 

sxistL ästs sxpsrimsQtals proprii Zi pudliosts iQ litsratura 

äs spsoialitsts, osrs ss Qorslsa2Ä lQ woä satiskâoâtor QU Qo- 

äslul tsorstio propus, ää2? sxistL §i slts äats sxpsriwSQt sls 
QSI'S QU SS pot oorsla ooQVSQSdil QU sosst Loäsl. ^ossstL 

ultioiL situativ SS sxplioL priQ sessa oL moäslul tsorstio 

QU tiQs QOQt iQ totslitsts äs QvLplsxitstSS äsossditL s ks- 

QOLSQuIui kisrdsrii.
IQ korLulsrsa woäslului LLtswstio s-a QSsliZst iQtsr- 

sOtiuQSL äiQtrs Qurssrsa liQkiäului säiaQSQt dulsi äs va

pori, ästoratL tSQsiuQii supsrkioisls äs la iQtsrksta 

vapor i-lioliiä, ps äs 0 parts Zi Qurssrsa äato^atL psrioäi- 

QitLtll ^SQOQSQului äs QUQlsatis, ps äs sltS parts, prsouL 

zi iQtsräspsQäsQts äiQtrs propritÄtils liotiiä ^lui §i als 

supra^stsi äs ^isrderv - psQtru a äa QULsi äouL sxsmpls 

iQ stosst ssQs osrs Qu au mai kost aLiQtits.
krivits !Q Zsusral IQSÄ sxpsrisQtzsls pi62SQtats iQ 

aQSst pars^rak, ss posts akirwa Qä moäslul propus ssts 
iQ QOQkorlLitsts ou rsalitatss, Doäslul ki2io apropiiQäu- 

ss iQtr—0 wai lvsrs mâsurâ äs rsalitsts Qompar^tiv QU 

Lväslul DStSDStiQ.

4.». 8lLlilLrsL Llsi-borll
Houl MSLSLIS» »I trkuigLoruIul tsriLlo la tlsrdarsa 

QUQlsstzS asta alvLtult âlQ âouL oomxoosLtar ana ästorst» 

tSLslasll iLtartsvlsla âa la Istarta^» vsxorl-IlotilL 
csa âs-s äoaa, p« Lara o xutaia aaml <ro«poQaüts olssloL, 

âatoi-stil por-1.oâl2lt«tz1.1 ta20L0Qula1 äa ävlas^la.
LLxarlaLîals osra vor xrosaLtsta ooatlLlisra 

vor säaoa ool lolorwatH lo tsvosras srlst»nt«^ »1 1w- 

xortsLî»i- âaossdlt» a oalal «IlLtll oowxoLaQta Lu -aos- 

Qlsiiml äa traoskar ä» oüläur» Is klardaras ssolsstL,
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scrotul tlnal kllnâ sosla âs a âstsrmlna xonâsrsa LlsoLrsl oom- 

xonsnts Lu Parts. psntru rsallLarsa aosstul soox s-a Imaginat 

slmularoa Llsrdsrll ou ajutorul xroossulul âs bardotars a unul 

LL2 lntr-un llotllâ. Sardotarss rsallLStâ nu ssts âs Mnul QS- 

Isâ ounosouts în lltsratura âs axsolalltats, îs oars o suxra- 

âs so^lmd âs oLlâurL ssts xusL în oontaot ou un llotilâ 
Iwin oars bardotssLÜ un §»2, dulsls âs Lllnâ Lornats ou 

ajutorul unul âlsxo2ltlv sxsolal, ol un 0S2 LLl âsoasdlt âs 

bardotars, Lu oars dulsls âs ML ss LormsaLâ, orsso -l ss âss- 

p^^aâ oblar âs xs suxraLstza âs sotilmd âs oLlâurL, oa yl Ia 
Llsrdsrsa nuolsatL.

Instalația srxorlLSntalL oonosxutâ -l rsallLatL în aosat 

soox ssts aloLtultü âlntr-un dloo LnoLlLltor, oars înotilâs 
otany în lntsrlorul sLu o rs2lstsntzL âs înoLlLlrs slsotrloâ -I 
în psrstsls oLrula s-s xraotloat nlyts osnals ou âlaLstrul âs 
2 DL, os oomunloÄ ou suxraLatza srtsrloarâ a xsrstslul xrln 
mai mults orlLloll ou âlamstrul âs 0,^ DL âlsxuss âs-a lungul 
Lsnsratoarslor oanalslor, Lls.^»l2. L^nalsls ss xrslunMso ou 

oîts un tub oars ssts raoorâat Ia o e^nsnL âlstrldultoars âs 

SS2. HosastL oamsrL ssts allwantatL ou asr âs Ia un oom^nesor. 

OLnâ ss Intnoâuos asn xs olnoultul sLu, ps LIsoars onitlolu ss 
LonLsa2Â dule os dandotss2â ^rin Ilo^IâuI !n oars ssts iLsrsat 

aosst dloo âs LnoLlLlns.
ks suxna^atza âs tnans^sr âs o^Iâunâ, ou aria âs S om^, 

sLnt xraotloats Zo âs onitloiL âlsxuss Ln ool^urils unul xLtrat 

ou latura âs Z DL.
vs assmsnsa, s-a Lvntat Ln lntsrlorul xsrstslul un 

tsrmoouxlu Ou-oonstantan ^sntru «Lsurarsa tsLxsraturll aosstula 
Zuâura âs rs^srlntzL a tsr-Loouplulul a kost »LplasatS Ln a^arL 
LmxrsunL ou un tsrmvLstru. Ismxsratura axsl âln vasul âs dar- 
dotars a Lost oltltâ la un tsrmomstru lmsrsat ln axa âln vas. 
3-au âstsrLlnat oosLIolsntzll âs transLsr âs oLlâurL xsntru 
âlvsrss valori als Lsdltulul sxsoltto âs asr dardotat ,i tsa- 
xsraturll axsi Ln Lunotzls âs ällsrsnta âlntrs tsaxsratura 
xsrstslul sl s »r»s^ âln vasul âs bardotars. vsdltul âs aavdar- 
dotat s-a âstsrLlnat xrln oronomstrarsa tl^xulul Ln oars as 
oolsotss-L volu» t^d â. K«s1«7..
âsdltzâl. âs »si- sa tava °a LL aista» âa razlara »âaov»t.
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Instalația sx^sri -SNtalL ^sutru 

sicuularss Lisrdsr^i. Quolsats.

fluxul tsrmio transLsrst s-a DÄsurat QU Autorul unui 
^sttDStru. Slooul äs LuoLl^irs s Lost irolat xs oslslalts 

Lstzs xsQtru oa Lluxul tsrLio al rvListSQ^si slsotrios sL ss 

trausmitL Quwai ^riQ Lstza ps oars ss ^rroduos darbotarsa.

Z-s luorat iQ douL situatii diLsrits, Zi auuLS in 

oouditzii iu oars QU SS Iwoduos svaporarsa a^si Ia iatsrLa- 

tL ASL-liotiid Zi La cOLdi^ii ^Q crars ai>s loe svaxo^s^sa la 
iQtsrtatza ssr-IieLid a dulsi ds asr«.

. S»i-dotLr-«» kSr« vsvorlLLr« I» lLt«rt»1:s LLr-IlaLIL 

ksQtru L Imxisdis» vsxoriLarvL axvi la iQtsrtaja 

8a2-Iivtiid IQ dimxul statzioaLrii dulsi ds ssr xs suyrata- 
tza oaldL s-a luorat ou a^ ou tsm^sratura ds Z-ZOo, » 

oLrsi prsaiuQS ds vaxori ssts ^oarts mioL l^»S torr) IQ 

ooLxarstzis ou xrssiuQsa ds vaxori a axsi in oasul tisrds- 

rii l76o torr), iar asrul, oars a tost dardotat s Lost La 

xrsL^Iadil saturat ou vaxori ds sx8 la tvaparatura ds
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In SLsst« sonâltH äo sbssatzS L Lli-vdL^1»1 Iloltläulul 

älQ wlorosti-st, xi-ocrssul âs trsostsr âs oâlâui-L âs Is suxrsLsr» 
osIâL Is sxs äs S.S^V ssts suvsrlist Qmosl äs oomponsnts dssIeS 

L msQLLlsLüluI, sälvä äs ksnsmsQd äs ^ormsi-s, crsAtsrs Al äss— 
prl-llZsrs xsrloâlLâ s duisior âs ssr äs xo suxrsLstzs osläil Al ssrs 

SSlAU^L 2?s!LL0l2?SS 1lQd.ILu1uI 1s suprs^s^s Qslââ.

3-au kâout LstsrDluLrl sxpsrlmsutals lQ asssts QouLltzll 
ou urmLtoa^sIs Lsdlts spssltlvs Ls asrr o,879; 2,679; 4,Z79; 
6,7Z OL^/vL^.S .

vstsls «rpsrlmsutals od^lLuts sLut prsLsatats Lu tabslsls 
^.lo, 4 .II, 4.12 yl 4.IZ, Isr« !u tlsura 4.1) slut prsrsatats lL 

LlasraLä Iosü2?1tLloL vslorlls QQs5lQlSLtuIu1 Ls trkUis^sr tsrLlo 

kULQtzls Ls LILsrsa^s LlLtrs tsmvsraturs osrstslul Ix s 
Sl tsLpsi'atui'a axsl L .

Vs assmsusa sLut prs?SLtats Lu avsastL tl^urL yl Latsls
sxpsi«l5nsLtsIs obtzlnuts Is ds^dotarsa asrulul Ls 240(2 Lu spL Ls 
24-0(2) kLrL LusL s uL?wLr1 satU2?S2?sa ssi'ulul !u vsxorl Ls »pL Is 

avssstL tsaixsi'stu^L, tsdslsls 4.14-^.Ll.

k'SQtru s avss un tsiMSQ Ls oo^^Lratls xsQtru rssultstsls
sx^s^Imsntsis od^lQuts, s-suLLgurat sxpsi'lLsntal 92. i'sxi'srsntst 
Zi'sl'lO ZI Qos^IelsQ^II Ls tr'snsksr' tsi'mlo Is S^)S Ls 24-0(2 xi-ln 

OOQVSO^IS QStU2?sIL. vstsls 6X^1'iLSQt sls od^lsuts la dL2?dotS2?SL 
QU vsxoi'lssi's, ^IS2?dS27S ln QQIlLItll Ls SOQVSQtl« Lstu2?aIL, xrSQUL 
91 klsrdsrs QU dai'dotLI'S Ls LS2? LSSStui'St slut ^rsLSQtsts lL ts- 
dslsls 4.22-4.26 -I LIsui-s 4.14.

ZusIIriruL srs^lQsIs Liu Llsurs 4.14, SS odssrvL oL iL

QL2Ul OQQVSQtzlsl ustursls, QQS^lQlsQtzll Ls tr-LQ«5sr tsrLlo SU 
Qsls mal mlol valor-I yl LsQl dsrdotsrsa, e^lsi- QU Lsdlts sxsel- 
LlQS Llal Ls ssr«, QvuLuQS Is 0 IntsusiklQsrs ImxortsQtL s ^roos- 

sulul Ls trsnsLsr tsr-wlo.
IL os2ul sxsl Ls 240(2, dLU7dotsu?ss eu Lsdltul spsolLIa

e- o,Z7S SL^/oiL^. s L QvuLus Is UQ ILLIQS Ls iLtSLsItlosrs Ls 
17) 1S27 la UL Lsdlt sxsoltlQ Ls 11,290 QL^/oiR^.,, iLälOsIs Ls 
lltsLsIttoars od^Iaut ssts 15. >osastL putsraloL orsytsrs s trsas- 

tsrulul tsi-Llo La os-ul dardotLrll Ls xs suxrs^arL ss srxllsL xrlL 
rslLLolr-sa i-axILL a filmului Ls 11evIL LlL iLsLIsta vsolLätats 
a suxi-atstsl oalLs xrla smuls»rss tEs^ortuI sssstuls L. 
oüti-s dulsls Ls asr Lormats ps orltloHIs suprs^sîsl oalL..
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Vs assmsasa, Loats aoos^s rsLuItats sxpsrlLsa^als SS 
aZsarL ^s oLts o ärsaI)tL, La âlas^amL logarltLloL, xaatsls 
aosstor ârsxts LILaâ, xsatru âsdlts âs asr miel, xraotlo 
Lâsatlos ou osa a ârsxbsl oars rs^rssladä ooavsotzls aatu- 
r»IL, ^Z.

ks wäsui'Ä os âsdltul âs asi? orszts xsurts ârs^tslor 
ss mlosorsaLâ, Iar Ia ua aaumlt âsdlt oxsolLIo, 6,7Z oa^/ 
/oa^s La oașul apsl âs yl 12 om^/om?s xsatru axa âs 

2^0(), oosLlolsatul âs traasLsr tzsrmlo au wal âs^laâs âs 

âlLsrsaha âs tsm^srsturL, rLoiLaLaâ Ia o valoars ooastaatâ.

^osst LsLOLsa ss âatorszts Laxtulul oL xs wLsurL 

os or»ssts âsdltul sxsoltls âs ssr, ooLxoLSLta QatM7aIâ a 

xroossulul âs ^raQsLsr tsrLlo slsi'âs âlL ImxortaatzL La 
Lavoarsa oomxoasQts! ooavsotzls ^ortzatL ^roâusL âs dardo- 
tars.

^osastL ultlwL odssrvatzls sxxsrlDSQtsIL vlas La 

ooatraLIotzls ou LsaoDsaul tlsrdsrll uaâs oos^lolsatul 

âs draasLsr. tsrailo ssts ^uts^alo âsxsaâsat âs ältsrsaHa 

âs tsmxsrsturL ^>s LatrsZuI âomsalu al Llsrdsrll auolsa- 

ts. stLaâ luoi'ur'IIs, ss ^osts t^s^s ooaolu2la oL Ia 
Llsrdsasa auolsa^ä wal âa^si^vlas 9I ua al^ taodor osu?s 
âsxlaâs V^vralo âs âlLorsatza âs tsmxvraturL 9! oars 

Laos sL ss âsossdsasoL LIsrdsrsa auolsatL âs darbotarsa 

xs suxraLatzL. ^osst Laotor, az» cum ss va vsâsa 9! Ia 
xuaotul S, ssts vaxorlrarsa Ia labsi-La^s ALL-IIotiIâ ou 

tosts ooassolatzsls os âsours âs aloi.

BUPT
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e

1°7 -
Lu^ct«

1
2

r Z,5 2,875
4 O s.s 4,?75

24
Z.5

iv'

4

S

7

vLrdotLrss LLrL vLxvrlLLr« 
Lu lutsrlorul dulal

qoos
0,875

D

8

k

"6

-L

Z

5 » r,5 6,750
e X 24 0.275
7 c> 2? 0.8125
8 u 24 1.250 ,
S O 24 2.125

10 « 25 Z.500 .
11 M 2Z 4,275
12 - 24 11.250
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lădoiul 4.Io. karSLStrii transferului tormio I» dardo- 
tsres ^LrL vaxorirars ou aor saturat Lu

äs Z,5 6. , ,
vsditui sxsoiLio äs avr L« 0,675 ^om^/(OL-s)j

Nr.

vi^srsntza äs 
tsmxsraturL

'

ciurul tsrLlo Oos^IolaotuI
unit ar

/^/^/

äs trans^sr 
ter mio

c<
/V/-L^ .L/

I. 11,99 19900 1ZZV
2. 16, ZZ 2694o 1470

5. 22, SS Z7o6o 1620
4. 26,5 4664o 165o

s. SS, 52 S9Z40 17So
6. ZS, 06 6996o 1S4o

7. ^r,r S6000 199o
6. 46,79 997Z0 2o4o

9. 52,56 III600 21Zo
Io. 5S,6 !Zo2oo 222v

IsdsLlU 4.U,. karamstrii transferului termic 1a bardo- 
tarea fLrL vaxori2ars ou aer saturat ln 
sxs äo Z,5 6. , s
vsditui sxsoifio äs ser L« 2,675 ^om^/tom .s^

^r.

vitsrsn^a äs 
temperaturi

?IuxuI termic 
unitar

<1

Oos^ioisntui 
äs transLsr 

tsrmio 
c<

/X/ /v/^/ /U/w^.L/

I. 15,s 21250 154o

2. 16 29250 1625

Z. 21,9 Z622o 1745
4. 26,5 4S6So 165o

s. 51,6 60SZ0 1925

6. S7,5 763? 0 2o5o

7. 42 S9S50 2125

s. 44,6 9766o 2160

9. 46 I08000 225o

Io. Sv IIZ7S0 2275
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^»1L» ksrswstrll ti-snsLsi-uIul torwlo I« därdotsr«« kLrü 

VLxorlLsi-s ou sor ssturst Lü sx. ä«,Z,sE6.
vsbltul srsvILIv â» sar L-4,Z75 ^ow^om^.s)^

Nr.

vltsrsü^s âs 
tswxorsturU

->x 
x .

/L/

ciurul tsrwlo 
unitar

4
/v/^/

Oosfioisntul 
âs transfer 
tsrLio 

c< 
/»/«^^/

1. 1) 2444o I66o
2. 15. S ZLZoo 2o4)
5. 17,75 Z6060 2o)o
4. 2o.S 4)56o 212)
5. 24,2 5Z6So 222o
6. 28,2 64Z6o 226o

7. 51,75 74Loo 2)5o
S. 54,4S SI))o 2Z6o

9. 57,1 9o9oo 24) o
Io. 59,6 99ooo 2)oo

tabelul 4.1^. parametrii transferului tsraile Ia dardotarva fLrL 
vaxorl?are eu ssr saturat ln axa âs Z.ZOo.
vsdltul sxeelflv âs avr L « 6,7Z .o)^

Nr.

Vlfvrontzs âs 
temxsraturL

/L/

riuxul termlo 
unitar

4
/v/^/

Oosfiolsntul 
âs transfer 
tsrmlo

c< 
/U/w^L/

I. 11.9 2L6Z0 22ZS

2. 15 Z72oo 24 So

)- 2o,7 47SZ0 2ZIo

4. 24,S 6o46o 24? o

5. 26,6? 72I2o L7oo

6. 54 6L000 255»

7. 4o,94 IoI9oo 249o

6. 45, SS II7190 259o

9. 49 I2ZZLo 25So

Io. 52,56 I442)o 2755
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ladslul 4.14. ksi-LLStr-II trans^srulul tsriLlo xrln 
oonvvotzls naturalL Is SPL ou tsmxsra- 
turs äs 24 0. ZuxraLstzs oaläL ssts 
älsxusü orlrontal

Nr.

vlkersntza äs 
tsmxsrat urâ

-I,
/r/

riuxul tsrmlo 
unitar

<r

OosLIolsntuI 
äs transLsr 

tsrmlo 
o(

I. 6,5 Zloo 6vo
2. 1v 74So 745
Z. 15,65 Ioo4o 725
4. 19,9 I6700 8.»

S. 27,2 262oo 1oZo
6. 5»,2 Z676S I075
7. .0 44Soo 1I2o

S. 45 S7Z7S 1275
————»

ladslul 4.1^. ksrsmstrll transksrului tsrmlo I» dar- 
botsrsa ^LrL vaxorlsare ou asr âs 24^0 
Lu sxs äs 24^0. vsdltul sxsolLIo äs asr

L « o,Z75 ^om^o^.s)^

rsr.

viisrsntza äs 
tsLpsraturL

/ic/

fluxui tsrwlo Los^lolsntul
units^r

/R/m^/

äs transLsr 
tsrmlo

/^/»^^/

I. 6,59 9229 11oo

2. 9,9 1oZ2o II2Z

r. 11,2 I^Lvo IZ00
4. 12,»9 17600 1.1»

s. 14.1 2719« 1.5»
6. 16,75 288oo 1555

7. 21,5 256vo 16).

6. 27,2 4760« 1750

9. 28,7 56Zoo 1965

Io. 54 6SS00 1925

II. 55,9 752oo 2.9«

12. 41,4 96.00 229»
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ksrsmetrll trsmsLsruIuI.termic Is dsrdctsres LLr» 
vsxc^Issra vs sar âa 25 6 Lü-sps-äa 2Z^V. vsbltsl 
oxscltlc âa sar k» o,812S^cm^cm^.s))

IShL^.

vl^ers^a âs ciurul termic Ocsklclsstsl
tsLxsrstu^L miItLr âs trLQstsr

H L»<r -L
tsrwlo

oc
/L/ /»/»^^/

I. 12.55 2vooo IL2o
2. 14.5 2456o IL8o
5. 17.5 5115 c I?6o
5. 21 599cc 19 oo
5. 2S.S 414? c îs»
e. 25.5 47ccc 2ooo
7. 25.7 5I9cc 2o2o
6. 28 5712c 2o^o

9. 56 7848c 21So

4-17., I'LI'LLStl'II trsus^srlLl^I^tsi'mIo îs dsrdoti
vsxorlrsrs ou. ssr âs 2^ 6 lL LPA âs 2^ v

-L^/tSL^.S))SIrseltlo âs ssr» L.» 1,25^<

vltsrsQtzs âs ciurul tsrDlo 60StISlLtU^.
tsLxvrsturL UQltLr âs trsus^sr

W7. tsrLlo
ci

/L/ /"/»-/______

I. 6.6 loZLo I6oo

2. S.2 I296o I5So

r. 9,86 ILL6o IL9o

II. 15 18770 ILSo

s. 12.1 2o8Lv I72o

e. 14 2^9Zo I88o

7. 15 285oo I9oo

6. 17.2 5^7o 2ooo

9. 18.9 5S700 IS9s

Io. 2c ^o2oo 2olo

II. 25.5 5^oo 2IZo

12. 28,5 5888s 2o7o

I). 55.5 8)4oo 2Z5o

srs» tLrâ 
» vsdltul

BUPT
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Isdslul 4-âIS. ksrsLstrll trsns^srulul tsrmlo Is dsrdo- 
tsrss LLrL vsxorlrsrv ou ssr äs Lu 
s^s äs 2^^o. vsbltul sxsoltlo äs ssr

L« 2,12^-^oD^om^.s^

IVr.

vifsrsntzs äs 
tsmxsrat urL

/r/

fluxul tor Lio 
unitar

4
/A/m^/

vosfioisntul 
äs transfsr 

tsrmio
-c

/v/o^uc/

I. 9 16272 1SoS

2. 15 5o45o 2oZo

r. 19,5 45565 22Z4
4. 21.9 48925 2415

5. 22.6 554 AS 2455
6» 24.7 6I97v 25o9

7. 27.7 ?479o 27 ov
6. 51,8 925 5S 291o
9. 55 1oZ25o 295o

Io. 4o 12oooo Zooo

Isdslul ^.19. ksrsmstrll transferului tsrDio Is dardo- 
tarsa fLrL vaxori2are ou ssr ss 2ZO? Ln 
axa äs 2^O(). vsditul s^soifio äs asr

L« Z,S lom^oa^.sH

Ar.

vlisrsntzs äs 
tsDxsrsturL

fluxul tsrllrlo Oos^IolsntuI
unltsr

4 
/»/^/

äs trsnsLsr 
tsrmlo

<<
/v/m^ .L/

I. 1o,6 2o67o I9So

2. 12.5 2)SSo I99o

r. 12,7 2751S LISo

15,6 Z4944 22^o

s. 16 5652s 22?o

6. 17,7 4554° 24Lo

7. 21,5 559oo 26oo

S. 5o,S 89956 292o

9. 54,4 1o1S24 296o
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I.Ldtz1u1 ^>Lv» ksrsLstrll trLQstoruIul tsrmL.0 Is, bsL'dotsr'SU 5L^L 

vsvorl2«7S ou ssr äs 2Z"0 lü^sos^L» 25"0.vsd1tul
sxsolLlo äs «sr L- 9,575 lowVlvL^.s^

Nr.

vltsrsQtzs äs 
tsmxsrsturL

x s
/L/

ciurul tsrLlO 0os5L.QL.sQtu! 
uQltsr de tr>sQs5sr

torulo
i oc

/V/-^/ /V/w^.L/

I. 7.75 2o92S 2700
2. 9.^5 276oo 2920
Z. 15.S 44I6o Z2oo
4. 16,75 55275 rsoo
5. 2o,^ 7o99o z^8o
6. 25.» SSISo Z6^o

7. 26 9 95 So ZSZo
8. 28,6 1I4^oo ^000

9. 55.6 1Z7760 4Ioo

^sbslul 4.21. karaLStrll ti'SQsksr'uluL. tsiMlQ Is ds^dodarss 5LrL 
va^)orl2Lu?s QU asr âs 24-O() rQ^s^Sââs 24^0 . vodltul 
gxSQL.5L.O âs LS2? L« sOL^OL^.S)1

Nr.

VHSI'SUhL äs 
tsmxsraturL

/r/

?IuxuI tsrmlQ 
ULltkU?

/»/^/___

6os5L.QL.SQt ul 
äs trQQs5sr 

t SHLL.Q
c<

I. 5.6 2o79o )7lo

2. 7.5 27ooo )6oo

5. 9 Z422o Z800

4. 11.s ^Z9Zo )S2o

5. D.S S5ZSo 4^Ioo

6. 15 622S0 ^ISo

7. 17.s 7S6S0 ^2So

s. 21 SSSZo 42Zo

9. 25 II22Z0 4^9o

1o. 2S I2S^o 4^ So

BUPT
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Tadslul 4.22. ksrswstrii trana^srului tsrLlo I» bardo- 
tarsa eu v^r>orl2aro s asrului Ls SZ^o in 
apa âs sz^o. vsbitul sxsvILIo âs asr

L- z,5 ^L^QL^.S^

^r.

vi^srsnta Ls 
tsLxsraturS

/r/

fluxul tsrmio Oostioiontul
unitar

/»/»2/

âs transtsr 
tsr»io

<<
/v/^^c/

I. 5,92 ISSoo riso
2. 8,45 2Sooo Z29o

A. 1Z,2 46Zoo ZS1v
4. 14,4 SS9So Z75o
S. 16,1 727^00 4Zoo
e. 2o,6 114200 SSS»

7. 18,9 977oo 517°
s. 21,4 lZ2ooo 61SZ

9. 2),8 161^oo 6S00

1o. 25,2 lSZooo 726o

^abslul 4.2^. karamstrii transksrului tsrmio Ia bardo- 
tarsa ou vaporisara a asrului âs Lo^o 
vsbitul sxsoi^io âs asr L >»4, S79 ^oL^om^.sH

rkr.
VILsrsntza Ls 
tsmxsraturL

/L/

fluxui tsrculs OosLIoIsntuI
unitar

/»/^/

Ls transfsr 
tsrmio

c<

I. "»'SS 14560 5200

2. 6,85 212Z5 5100

r. S 2?44o 5450

4. 1o 5S2oo 552«

s. 11,2 5995o 5565

6. 12,6 49ooo 5S9o

7. 1Z,7S SS57S 426«

S. 1S,1 6495» 45«o

9. 18,25 85775 47»»
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tsxwlo 1s dsrdotsrss os 
60 6 1L sps äs^8o"0.
L-9,575l<-°^<-»

v.xorl2»r« » ssrulul Ls 
2s^1^u^1 sI>ss1L1v ä» . sr

DILsrsütz» L» klMcu1 tsrLlcr vostlolsQtul
tSLPSI«sturL UQltSU7 äS tl'SQStSr

lîr G tsrmlo

/L/ /R/m^/

I. 5 2oooo 4ooo
2. 7,5 )1129 4ISo
r. 1o 446oo 446o
4. 12,S 9S9oo ^57o
5. 1»,7 6SSoo 46So
6. 15,6 614 Zo 522o
7. 16,6 1oo1oo srso
s. 2o,4 117Z00 S75o

9. 22,5 IZZ800 6000

Io. 25 1S1250 6oZo

11. 28 I60600 649o

12. 52 216960 67 So

I>»bsiui karsmstrll dr'LLs^sruIul tsroilo ls dsrdotsrsa oü 
vsporlLsrs s ssrulul âs So 0 !n sps äs^So 6.
vsdlt^I spsol^io äs »öl' L «11,29 ^oa^/toL.sH

vl^srsQ^s äs ?I^ueu1 tormlo 0os51o1ssts1
tsQpsrsturL uQltsr äs trsLstsr

Nr. tsrwlo

/r/ /»/^/

I. 5 21260 »25 s

2. 6,5 291S0 4»9o

r. 6,9 ZS900 461»

4. 1o,S 9ZZ20 5o5»

9. 12». 6Z240 51os

6. 15,5 91490 59o»

7. 16 126000 7»oo

S. 2o,6 19S7oo 95s«

BUPT
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Lad al al 4.26â I^amstrU t raus barului tsrLlo I» Llsr- 
ds^SL aval LQ QOLäl^ll Ls ooQVSotzlS

Sr.

vlksrsQtza äs ?1axal tsrmlo 6os5lo1sLtal
tsm^sraturL

p a 
/--/

8
cv

2 
e

äs traao^sr 
tsrmlo

c<

I. 6.7 269 oo 4oI5
2. 7.SS 57690 4S2o

r. S,S 4774o 5425
4. 9.84 5766o 586°

s. II 7o95o 645°
6. 11.4 86070 755°
7. 12,55 9966o So?o
6. 12.85 II72oo 912°

9. IZ.S I54I00 986°
Io. 14,9 15859° I0650

'ladslal ^.2?. ka^amstrll traas^sralul tsrLlQ la tlsr. 
dsrsa axsl sa dardotars. Vvdltal sxsol- 
tlo äs asr assatarat L »o»^Z6 ^QL^/(eD^ .s)^

vl^srsLtza äs 
tsmxsradui'L

/L/

fluxul ts^mle 
miltar

/«/^/

OosLIcrlsatuI 
äs transksr 

ts^Llo 
o<

/V/L^.L/

1. 6.5 26080 4140

2. 7.1 55290 497°

5. 7.8 46ISo 5920

4. 9.0? 56S70 62?0

5. 9.85 69Ioo 7»5°

6. Io,2 8242» SoS»

7'. Io,6 9726o 9175

8. 11,6 II414« 984»

9. 12.75 I5°°5o I»2oo

Io . 15.8 15594» II500
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LSLtzLsrvS âsîtzlor srpsrlms^sls odtzlnuts 1s dsrbotsrss 

vsporlrsrs ss 5sos avluâ Lu vsâsrs 5axtul oL Is âsdlts 
sxsolLlos äs ALL Losi'^s LLlol, oos^lolSLtzll âs di'LQsLsi' ts^Llo 
sLu^ wsl sxroxlstzl os valosrs âs osl âs îs SVQVSO^IS QstM7Llâ, 

tlLLluâ oâtrs sosssts oluâL-'O si oL Is âsdlts sxsol^los tosi-ts 

msrl, oomxo^suts ustursIL ssts QssvEltlostlvL, oostlolsutul âs 

tr'euisLsr' tsrmlo tlluâ ^rsotlo luâs^snâsLt âs 

?orms sous^lsl âs oorsleu?s osrs ouiwlLäs amdsls sossts 
ssxsots sstsr

. c-2 (4.S)
krlLuI tsrmsu si sumsl âln Lsmdrul ârsxt ouxrlsâs sxor- 

tul oonvsotzlsl ostursls, leu? osl âs al âollss tsrmsL rsââ axor- 
^ul proossulul âs deu?doteu?s Is trsLstsrul tsrmlo.

vs altLsI Ln soustzls t^«9) âsoL ss ksos L«0, ss odtzlLS 
souatzla ovQvsotzls! usturslsr

t^.S)

leu? oLiiâ L la vslorl Losi'ts marl, sous^ls l^*9) âsvlus ^rsotlo 

lQâsxSQâs^tL âs
Ou âstsls odtzlLuts Lu os2ul bLlbotâ^ll LLi'ü vsxorlLsrs 

1Q s^s âs 2^-0^ s-s odtzlLut Ln m?Ls âsLerluluLT-ll xsrsLStrlloi' 

moâslulul l^-.S), urâosrss souatzls âs ooi'slsr's ou L wLsurst 
lQ ^om^/tom^. s :

oL- Z27 6^0 LO'^^ l^.7)

Loustzls 

rs âs 

^sdslul ^âLS.

l^.7) srs 5atzL âs âatsls sxpsrlmsQtsIs o sdsts-

ksrsLstrll drsLs^sruIul tsr»Llo Is L1sr*dsrss sxsl 
ou dsrdotsrs äs^ssr^vsstui'st.vsdltul sxsoltls âs 
»«r L-

vltsrsntzs âs fluxul tsrLlo OosLlolSLtuI
hsm^orsturL 

HL».
-L

uultsr

4

äs trsssLsr 
ts^slo 

oc

/r/ /»/^/
i. Zo75o 75»»

2. 5,7 5757° loloo

5. b IoIS7L I27»9

q.. Io 125 los 1251»

BUPT
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1?

ris»^.l4» Ssrdotzar» ou v»xor1r»r» lü 
iLtarlorul du1«1 ä« »«r

Lo
ef

ic
ie

nt
l^

 c/s
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s. Lsrdoîsrs SI, VNDOT-lT!«^ 1s iLtarLsl:» -»2-IlLlilâ

IQ sr^srisntzols ds dardotars eu vsx>orl2ars s-s urmărit 

oroarea vendibilior' tavoradils vaxori2Ürii liotiidului ia intor- 
sa2-liotiid s bulsi ds asr ^sntnu a vsdsa.dsoL -1 in os mL- 

surL ssts important aosst tsnomsn in transisrul tsrmio. 3-a 
luorat ou axL ds SoO(r Zi SzO^ yi la di^srits dodits s^sei^ios 

ds asr nsssturat. 3-a utili2at asr nsssturat in vsxori ds axL 

Ia tomxsraturs ds luoru, pentru a da xosidilitstsa vaxorirLrii 
axsi ia intsr^stzs amintitL.

^nsll2ind srakiools din iieurs 4.14» in oars s-a rsxrs- 

2sntst variatis ooskioisntului ds transisr tsrmio ia bardotarsa 

ou va^ori2ars» ss odssrvL Zi aioi aossa-i ors-tsrs a transtsra- 
iui tsrmio odatL ou oroztsroa dsditului sxsoltio ds asr dardotat. 
bradul ds intonsitioars ssts Lai marș» aosssta LnsL -i datorit* 

mioZorârii visoo2itLtii sxsi ou orsytorsa tomxoraturii salo.

Ourdsls 1, 2, Z 9I 4 s-au odtzinut ia dardotsrsa ou va- 
ppri2srs, dsoi in oendi^ii in oars se simu1sa2L ^roossul ds va- 
xoriLsrs a lividului din miorostrstul unși duls ds vaxoni xno- 

dusL îs kisndsnsa nuolsstL a unui lie^id ^s o su^na^stzL osidL.
Rosste ounbs s!nt ds 5si>t konmats din o!ts dou* dnspts 

ds xsnts di^snits osns ss intsnssotssLL is o ditsnsntzL ds tsm- 
xsnstunL ounxinsL !n intsnvslui ii-?-14 L. Ounda S, obținut* Ia 
tisndsnsa nuolsstL a sxsi !n oonditii ds oonvsotis natuLalL ars 
sokiLdarsa ds 5>antL Is diksrsnts ds tsLxsnsturL « IIL. vrsx- 
tsls din domsniul valorilor HL < 11 L su xantsls ds 2?o,2, isu? 

os1s din domsniul valorilor N1 711 L, au ^antsls mai mari, ,1 
anuLs 1,2. ^ossstL valosrs rsxrs2intL dsa1t5s1 srxonsntul mLri- 
mii^L Lntr-o rslstzis ds iorLa^dl^ Zi ssts ouxrinsL intrs eon- 

voojia naturală si tisrdsrsa nuolsstL.
> ^osastL so^imbars ds xantL ss xoats sr^lioa u,or su aba

torul xroossului ds vaporirars a liokidului din Lierostrat, la 

intsrtatza AS2-liokid.
lEl valori miei als ditsrsntsi ds tsa^sratarL, zwosssul ds 

vsxori2Lrs ssts dsstul ds slad, ossa os iaos ea valoarsa sradisn- 
tului ds tsLxsraturL in lungul intsristsi sL tts mioL -1 dsoi
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eiroulatia lietiiäului âin mierostrat ssts nsinssmnatL în 

eompsrstis eu esalaltä eomponsntâ a eurZerii lietilâului provoea^ 

tL âs âssprinâsrsa psrioâieL a divisior' âs 522 âs ps orifieiils 
suprafs^si âs transfsr tsrmio.

Olnâ âifsrsnta âs tempsraturL a aZuns Is o anumitL valva- 
rs^'. inoit sraâisntul âs tsmpsraturL âstörst proossului âs vapori- 

2srs Ia intsrfat» sa2-lioti1â s mierostratului sL ssnsrsLe un 
Lraâient âs tensiune sufioisnt âs mare pentru os svssta sL 

poatL impune lietiiâulul o mi^ears in ssns invers eelei âsZa sxis- 
tentv (liotilâul ssts antrenat Lntr-o miyeare âs evlsi in-

âieste In moâslul fi2ie âin fie.Z.2), proeesul âs transfer tsrmie 

Ineeps sü ss intensifice âsoarsev eoexistL âouL fenomsns ears ss 

LnSUMSa2Â.

kunetul âs sekimbsrs s pantsi ârsptsi oorsspunâe âifsren- 

tzsi âs temperaturi Is oare osls âoui eomponsnte su ponderi ssale 

In proeesul âs transfsr termie Ia bsrbotarss eu vapori2are.
RsLuItL âsel oL, proeesul âs vapori2are <2 liotildului âlL 

Llerostrst ssts uu LsuvQSQ tosrts Important zi osrs are o Inklusn- 

îL ma^jorL asupra ansamblului msesnlsmulul transferului tvrmie la 

fierberea nuolestL. 3s poate, âs asemenea afirma eL fisrbsrss 

ssts un prooss intens âs transfer tsrmie âstoritL srsâlentului âs 

tensiune superfioialL oe apare !n urma vapori2Lrii liotiiäului âin 

miorostrat. 
äoeastL afirmativ ssts sustinutL §1 âs eonstatsrss sxps- 

rimsntalL, prs2sntstâ sntsrior, eonform eKrsis transferul tvrmio 
datorat sntrsnürii liotiiäului âin stratul limitL âs bulsls Ln 

ssosnsiuns yi misoLrii imxuss lietiiâulul âs psrioâioltstss 
fenomsnului âs nuolsatzis ssts inâspsnâsnt âs psntru âsbits 
speoifies âs sas ev âspLysso o anumitL valoars.

^evastL valoars ssts (eonform sxpsrisn^slor âin aesastL 
luerars) âs Io em^/em^.s)^iar âsditul spseifie âs vapori 

oorsspun2Ltor fluxului maxim transferat la fisrbsrsa nuolsa- 

tL ssts ou aproximativ un orâin âs mLrims mai mare.
Componenta interfaeialL a transferului tsrmie insL 

nu ssts afsetatL âs âobitul sxseifio âs sas -i ps mLsurL os 

oreyte mürimva orsyts sraâientul âs tsnoiuns intsrfaoia- 

1L, oare intenoifioL transferul tsrmie prin aeeea eL mârs-ts
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VitsLS âs âsxlsssrs s Ilotilâulul, ütlt in 202« ou mloi-osti-st, 

vii ?I i«. 20QS âs iL^IusA^â s dulsl âs vsporl,

LvrsIsrtzS.âsLLlLL sxvsrlLS2t«^ obîiâts I« dsi-dotsi-ss ou vs- 

P0ri2srs SS LSOS OU 0 SOUS^iS âs Lormsr

cc » ovQst. LI^ t^.L)
ksrsmsirll os Interviu !ü (4.S) s-su âstvrwlusi xrlo ms- 

ioâs oslor w«! mlol xâii>sis xs dsL» âsislor srxsrlDSLisIs od^I- 

QUts xsQiru âowsLlu! /II -II K §1 g-« odllLut urwLiosr«« srxrssls:

°c-75,2L^'2 L°'S6
ou L io. ^LL^/com^.s^ ZI xsQtru LI -II L.

vs remsrost oâ Lu sosastâ soustzie exponentul âiLsrsntei 

âe tempsrsturâ are o vaiosrs ourpinsâ între oss âe Ia oonvsotzis 

nstursiâ Zi oss âs is tisrdsrss nuoisstâ, osos os inssLuvnâ oâ 
oâstâ eu spsrihis proossuiui âs vsporiLsrs importanta âiLsrsntei 

âs temperatură oreZte, isr proossui âe transfer tsrmio ss in- 
tensitioL.

^ossstL ereZtere a trensterul^i tsrmio nu poats Li expli- 

oatL âsoît prin punerea liokiâului âin miorostrst In miZosrs. 

^ossstL miZosre ests oes inâiostL in moâelul Lisio âin Lis.Z.2 

Zi este ZsnsrstL âe srsâientul tensiunii supsrLioisis, ^snerst 

îs rinâui sLu âe prooesul âs vsporissre Is intsrLst» liotiiâului 

âin miorostrst.

4.5. IvtluSLiL VI-SSlUQlI ssuvrs ^SâlSLtuIuI 
iSLsIUolI SUOSI-tlolLlS

InLIusntzs presiunii ssuprs prooesului âs transfer tOrmio 

Is Lisrdsres nuolsstL ps o suprsLstzL ests dins ounosoutL in 
iitsrsturs âs spsoisiitsts, âupâ oum s-s srâtst in ospitolui 2 
si soestsi iuorâri.

OrsZtsrss trsnsLsruiui tsrmio oâstâ ou orsytsrss presiunii 

in iiokiâ ss sxpiioL prin prisms moâsisior âin iitersturL, prin 

soess oL oâstS ou orsZtsrss prsovunii oreZte tsmpvrsturs âe 

Lisrdvrs s iiotiiâuiui Zi âeoi si tempsrsturs perstslui ps oare 
ars ioo Lisrdsres Zi oâstâ ou sovssts ors-te numârul oentrilor âe 

nuoi sstis,so tivi.
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^sssstL ersstsrv sVeentriior sstivi oonäues Is mLrirss 

Qorsspun2LtoLNS L ErsälLl^l äs turduisntzL s liOtiiäuIui si Lu 
tinsl oneste trsnsLsrui tsrmis.

L/loäsiuI tsorstio propus in sossstL luorsrs sxpiioL 

intensiviosres trsns^sruiui tsrmio Is tisrdsrss, nuoleatü ou. 

orsstsrss prssiunii, stit prin orsstsrss nuwLruiui äs osntri 

sotivi» esrs oonäuos 1s orsstsrss ponäsrii 2onei ou Dioro- 

strst in suprs^stzs äe drsnsisr, pe âs o psrts Zi ors9tsrss 

vitsLsi liotiiäului in 20ns äs intlusntzü s dulsi äs vapori, 
ps äs sltL parts, äar Zi prin ersstsrss Oosilolsntului äs 

tvLpsi'Ltui'L si tsuslunil su^si»iioisls. 
LontouL Iui Lötvvs, intrs tsLsimiss suxsriisialL yi tSD^>s- 
rsturL sxistL urwLtosi'ss rslatzisr

„ 2/Z
0"t ki?o-r) t^.io)

Lu esi'sr 
tsmxsr'stM?» eridlsL;

LL « amss moIse^larL s listiiäuluiz 

cvQstkllita Lätvvs .

VIL'si'SQtza (A" A) » äs Is QumitoruI Lsaibr-ului gt!QL, 

ssts äexsQäsQtL äs xrssimie prin interDeäiui äsnsitL^ii 

vaporilor.
OsoL in SQusîis ss introäuss sxprssisr

Ll? 
5,-— 

KI 
in osrv L ssts sonstsnts AS2sior psr^vots, se odtzinsr 

» r/r
t---------  iT?-> ' tig-r) .12)

5t - ki"

KSLuItL psatru tsQsImio» sursrtlolsIL «rxrsols»

2/A 
- »?)

<7- - t^.ir)
ttwl)2/5
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Dsrlvlnâ svssstü srxrssl«, Is prssIuLs croLstsstâ, ss odHIssr

» L/Z

''-""'i tMI)
2 . L/r -7r 2/z
z t»u r l - n?)

tE)

6on5orm souatzisi rsLUltL oL sstv âspsnâsntâ
âs presiunea liotiiâului ZI oL vâatS ou orsZtsrsa prssiunil orsyto 
ZI vsIosr sL sdsolutL a â?Imll <^/3 T'- 

Oalouls LULsrloe stsotusto ou souatzls oouâuo Ia ooLoIu«lL
oL wLrlrsa r>i«6s1uLâ1 âs Ia I Ia 4o stm, iLtsusILIoL trsLstoruI 
tsrwlo, QUwal âstorltL wL^^mlâ , ou 46H ovL^o^L Lvâslulul

propus.
In reslâtsts, orsZtsrss prssluull âs Is I Is 4o atL, ântvL- 

v>^ 
sitloL tr-susksrul terDâo Is ^rsrbsrsL uuolsstL a spsl Soo^.

sportul osl mal Important In IntsnsIIIoarsa trans^srulul 

tsrmlo ssts âeol âatorat numărului oentrllor aotivi.
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5. MäNZIMVL'UI IMNIO 1^

LLLllLI

kroossul äs transfer termio la fierbere ssts, prin natu- 
rs ss, unul âintrs osle mal intsnse procese ounosoute 9I axli- 

oats In x^sotioL. 3lnt situatii in oare intensifioares aosstui 

xrooes, äsZa intens, este âs âorit, oum ar LI, âs exemplu, <ron- 

osntrarsa soluțiilor termolabils, a oslor visooase, inäustria 
nuolsaro-enersstioL §1 altele.

In literatura âs sxeoialitsts slnt xr^ssntate äivsrse 

moâalitLti äs intensificare a transferului termic la fierberea 
nuclsstL, cum su? fir creGtsrsa presiunii sistemului,/Z4/,/62/, 
folosirea substanțelor tensioactivo care micdorsasL tensiunea 
suxsrficialL s licbiäului, /^2/,/9Z/.

Vibrarea suxrsfs^si âs lncLil?1re sau s licbiäului a 
conâus la unele intsnsificLri In âomeniul 6-I'srenîslor Disl 

äs temxsr-stunL, äsi- nu Lrs nicrl 0 inIIusn^L in âomsnlul älLs- 

i'snîsloi' lnnr'I äs tsLxsi'st u^L , (loS/,/Io9/,/^ Io/.

klsesrsa suxi'sLs^sIoi' âs Ine^lLlrs eu un strat Loarts 

sudtlrs âs Latsrial râu eonâuQâtoi' âs oLIâur'^ ars Ln snumlts 

eonâlî^-^ slset Lavorsdll ssuxrs transferului tsrmlo,Do- 
âlfislnâ forma ourdslor flsrdsrll Zl äexlasLnä flsrbsrsa !n 
film !n âomsnlul âlfsrsn^slor mal marl âs te?.psrsturâ.

Vaokon, ^lL dl Isassr, /lll/ au foloslt xsntru ^1s<ra- 
rs un fllm âln tsflon ob^lnlnâ o lmdunatLtzlis sensldllL a 

transferului tsrmio.
Lovalsv,/1l2/» a stuâiat transferul tsrmio la fierberea 

freonului 11Z xe o suxrafs^L mstalioL ou oonâuotivitatsa 

âs 1S R/m.L, xlaoatL ou materiale iLolantv âo oonâuotivi- 

tate tvrmioL o,29-7-2,S U/aL. 3-au odtzinut intsnsifioüri 

âs xlnL la 2ooA.
O altL moâalitate âs intensificare a transferului 

tsrmio la fierbere ssts axlioarsa unui oimp slsotrio 
asuxra liobiâului aflat ln fierbere, /l1Z/,/H4>/. 3s 90t
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odtzl^s iNtsNSitioLri âs pinL Is 250S QU tensiunea äs 4ooo rcv/m.

IQ luorarss âs ta-L SS stuâis2â o sltL moâalitats âs 
intensitioars 2 transferului tsrmio Ia tisrbsrea nuolsatL, Lits 

rltL âs Qsls prs2«ntats in litsratura âs spsoialitats, ZI anums 

^m^arsa unor promotori statioi amplasati ps suprataxa âs 
transtsr.

lâssa utili2ârii promotorilor statioi pentru intsnsiti- 

Qar»sa proossului âs transtsr tsrmio Ia tisrbsrsa nuolsatL, ss 

Par»s oâ ssts âsstul âs vsQbs. InoL Lin ssQoIuI trsout, ssts 

ounosout Raptul oL ^smeils Lin 20NS Oltsnisi, PUNSLU1 pistrs âs 
rîu ps 5unâul vasului in oars ^isrbsau bulionul,"os aossta sL 
5iarbâ mai rspsâs".

Lots meritul pro5. 0otavian Zmiselsotii, âs a ti sssisat 

ou l5 ani in urmL importanta aosstsi wstoâs, oinâ a propus -i 

experimentat int snsitioelrea transferului tsrmio ls fisrbsrss 

soluțiilor» in interiorul tăvilor svaporatoarslor, ou promotori 

âs intensifioare, oonsituitzi âin bare Qilinârios âin mstal 

tixats in lunZul tăvilor, pe pers^ii Inreriori ai aosstora, 
obhininä importante orsztsri als oosiloisntului âs transtsr. 

De assmsnsa, xrot. Ootavian Zmi^slsebi a avansat ixotSLa unși 
intsrvstzii im^ortants a tensiunii suxsrtioials !n proossul âs 

transisr» tsrmio la tisrbsrs.
^osastL ixotsLÄ a oonstituit, âealttsl, imbolâul tuturor» 

oüutLrilor» al oâror rsLultat tinal ssts noul msosnism al trans- 

tsrului tsrmio ls tisrbsrsa nuolsatL, xrsLsntst in oaxitolul Z 

al aosstsi luorâri.
6a Zi !n QL2ul intsnsitioLrii transtsrului tsrmio ls 

ourssrsa unui liotriâ in oonvso^is tort^tL, ou xromotori ststioi 

âs intvnsitioars, oinâ intr-o situație âatL osls msi buns rssul- 

tats ss ob^in ou un anumit tix âs promotor,oaraotsriLst Ls o 
anumită Lsomstris, in transtsrul tsrmio la tisrbsrs, nsturs -i 
ssomstria promotorului sint tiotLritoars asupra srsLului Ls in- 

tsnsitloars. Oomplsxitstss tsnomsnului tisrbsrii ls osrs ss 
sLaugL spsoitioitstss tipului Ls promotor, riLioL LitisultLtzi 
tosrts mari intr-o aborâsrs tsorstioL a aosstsi problsms. vin 

sosstz »otiv, !ü csxltol. °s VL âL ÜU-S1 ° .
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xroossulul âs lntsnsltlosrs a trsnsksrulul tsrailo Is llsrdsrss 

nuolsstL eu ajutorul Loâslulul iwoxus yl oars nu xosts ^l ästS 

xrln xrlsLs LoâslsIor âln IltsrsturL 9I ss vor xuns Lu svläsn- 

tzL xrlnolxslll xsrsDstrll ssrs lntsrvln, urailnâ os In os2ul 

oonorst sl tlsrdsrll unul IloNlâ, sL ss stsdllsssoL xs oals 
sxxsrlmsntsIL ssrs ssts nsturs, tlxul ZI ASOLStrla xroLotoru- 

1ul äs lntsnslklosrs ou osls Lsl duns rs2ultsts.

S.I. Utl1l2sros vromotorllor ststlol nsntru In-

^LLLLLLLSLSS-LLLÜSLäLU^^-LLrä-Lä-cLäL-

In sxxsrlsntsls xroxrll, s^sotuats In Isdorstorul 

ostsärsl, s-su utlll2st promotori äs lntsnslllosrs sonstI- 

tul^l âln d5ll?s äs stlsIL, srsklt, suxru ZI IvDN âs draâ, 

xrssuL §1 xrlsms, ou sso^Iunss trlun^til sod.IIstsrsl, âln 

Ismn âs brsâ.
^estztl xroaiotorl âs lntsnslllosrs su ost smxlssstzl 

xs suxrslst^ äs trsns^sr xsralsll Zl sotiläls.snt os In 

^ls.^.I ?l In llZ. ^.2.

kromotorl äs lntsnsl- ?Is.9.2. kroaiotorl äs Intsn- 
tloars tlx dsrs ollln- sltlosro tlx xrlsms on
ârlos âs âlsDstruI â sso^lunss triunci soLI
sLxlsssts Is xssul x IstsrsI ou Isturs I sm-

xlsssts Is xssul x
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^oszti promotori au Lost utilira^i intr-o instals^is 
sxpsrimontalL âs laborator, oonstruitL âupL prinoipiul vslsi 

prs2sntato ln oapitolul LiL.^-.). Lara âs oupru, âsoi aupra- 

Latza âs transLsr, ars âiamstrul âs 9o mm,

ks o lun^ims âs 26 mm, mLsurstâ âs Ia aupraLat^ âs 
transLsr, ps beu?3 s-au montat 5 tsrmoouplo oupru-oonstantsn ou 

ajutorul oLrora s-au obținut, âupL mstoâs âssorisL !n ospitolu! 

Lluxul tsrmio unitar -1 âiLorsntzs âintro tompsrstura suprs- 

Ls^si zi tsmporaturs âs Liorbsrs, nsossars âotorminLrii oooLioi- 

sntului âs transLsr tsrmio. 3-su Lâout mLsurLtori sxporimontalo 

psntru âstorminarss parsmstrilor transLsr ului tsrmio Ia Lisrbs- 
rsa nuolsatL a apoi âistilato si a soluțiilor apoass âs sskLr 
ou oonosntratzis âs 1)iz 1,9-i si 2^, proosnto âs srsutats, psntru 
âivsrso tipuri âs promotori oars so âoosobsso intro si prin 
natura, s^ometria si pasul la oars sint amplasati. .

vatsls sxporimsntalo obtzinuts au Lost proluorato -1 

sint prs2sntsts in tabslsls 9.1 - 9.2).

ln Lis.).Z; 9.^r 5.9 Si 9.6 sint prs2sntats sraLio in 
âia^rams loZaritmios âspsnâsnîsls ooeLioisn^ilor âs trsuisLsr 

tsrmio âs äiLsrentza âs tsmpsrsturL L 1' « I^-I^, ^^ntru spL 
âistilatL, rsspsotiv solutziils âs oonosntrstii l^r l,9?ö si 

^naliLinâ aossts sraLios, ss oonstatL, !n toato os2urils 

prs2sntsto, oL utili2sroa promotorilor âs tipul oolor propuyi 
oonâuos in CS^eral la intsnsiLioarss transLsrului tsrmio âsoL 

pasul nu ssts prsa marș. In os2ul oinâ pasul âopLyssts o euiumitL 

vsloaro, intsnsiLioarss trsnsLorului tsrmio âispsrs.
In sxxsrisntzsls Lüouto ou spL âistilatL si promotori 

oonstitui^i âin bars âs sraLit ou âiamotrul âs S mm si pasul 
âs 1o si l2 mm, ool mai msrs sraâ âs intonsiLiosrs s-s obținut 
psntru pasul âs lo mm si !n âomoniul âiLsrsnîslor mioi âs tsmps- 
raturL si e^umo o orsstors âs 2ooH s oosLioisntülui âs trsnsLsr 
tsrmio la LI - 7L Si numai âs 2oH psntru LI - 19L LstzL âs vs- 

lorilo obtzinuts la Lisrbsro LLrL promotori. OâstL ou ors-tsros 
pasului, srsâul âs IntsnsiLioaro ss miosorsa2L. ksntru pasul 
âs 12 mm, ou aosloasi bars âs sraLit» s-s obținut o intonsiLi- 
esi-s âs So? - 7L -1 âs I» - 15 L.
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2sbs1u1 6.1. ka^Lunstrll trsLs^srulul tsi'Dls Ia 
^Isi'dsi'SL sxsl LLrL xi'omotoi'l âs 1n- 
tsQsl^los^s ^s o suxrLts^L äs Ou^ru 
ou dlLLstruI äs 5v QL orl2OQtLlL,Is 
xi'sslunss stmost'srlOL

vll'SI'SHîâ äs 
tsL^sr'sturA

/k/

?1uxu1 IsrmlO Oosl'loISQtui
UQltar <Ls traustsr 

tSI«MlO 
L<

/v/m^.kc/

I. 6.9 5557o 4S6S
2. 7.61 54200 4494

5. 8,1Z 47400 5SZo

4. S.72 5256o 60Z0

5. 9,55 6)97o 6S56

6. 9.7 7455o 766o

7. 1o.7 6o69o 7540

s. 10.76 69950 SZ5S

9. 11.2 9135o S2oo

Io. 11.S 6194o 7125
11. 11,65 II6000 1o1Zo

12. 11.76 9^59o So26

15. 11.S Iooo29 S4So

14. 12.1 96600 8000

15. 12.2Z 9945o 81Zo

16. 15,2 114000 364o

17. 1Z,8 145726 1o56o

18. 14,5 I56500 1o?So

19. 14,S I60660 1222o

2o. 15,5 205670 1Z140

BUPT
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^adslui ksramstrii transisroioi termio la iisrbsrea axei

ps o supraia^L äs oupru oo âismstrui âe mm, 
ori2ontai?l eu promotori âe intens ii io ar e âin dare 
âe stioiL ou. âiamstrul âs 7 mm zi xasui âe 7,^mm. 
krssinnss âs iuoru I stm.

I^r.

Liisrsn^s âe 
tsmpsraturL

P 
_______ /L/—

W^ â» MW»

I > ! »-> ! 
k:

! S 
»o

 
cv
 

w

o Oosiioientul 
âs transisr 

tsrmio

/?s/L^.L/
I. 7,5 57744 928o
2. 7,45 576ZZ 77ZL

5. 7,5 6I^ZZ 319o

4^. 7,6 SoSoo 3ooo

5. 6 66SS0 8)60

6. 8,o2 7298o 9ioo

7. 3,25 74275 9ooo

S. 3,^^ 75940 675o

9. 9,^7 9o2Zo 9550

Io. io, 22 lolooo 9330

II. io,2 Io775° io26o

12. io,3 IlZooo ioL^o

I). ii, II5Z00 ioooo

14. li,7 I^6Ioo io3Zo

15. i2,2 I5HS0 io75o

16. i2,7S I27950 iooio

17. 15,^7 158950 ii3oo

16. 14 I6S000 12ooo

19. 14,75 2oZ55o i)8oo

2o. 14,82 IZS0S0 io^Zo

21. 15, o7 2I7Zoo 1^2o

22. 15,75 25279o ioo^o

BUPT



- 1)0 -

Indsiul 5.). k32?sDSt2?ii t2?3ns5s2?uiui tS2?Dio 13 516^ 

ds2?63 3psi ^)S s su^L^s^ä 6s ou^nu ou 

äi3DSt2?u1 äs )o DD, 02?i2ont3lL ou ^o- 

D0t02?i äs int611315Io32?6 â in dn2?s äs 
stio13 ou âisD6t2?u1 âs 7 DD Zi P33u1 

âs I) DD. besinnen âs 1uo2?u, I 3tD.

Di5s2?sn^3 âs 
tSDFSNLtU^I

/K/

?1uxu1 ts2?Dio 
unit 32?

4
/"/m^/

Oosiioisntul 
âS t2?3NS5SI?

tS2?DiO

I. 7,2 ZZSoo 4695
2. 8,o5 5955) 49Io

8,15 46700 575o

8,4? 5o5oo 596o

. 3,5 5o95o 599o

2 . 8,8 4877o 554o

7. 9 55350 598o

3. 9,12 65S70 722o

9. 9,4 6967o 74lo

io. Io,I ?694o 762o

ii. Io,72 3IIoo 756o

1^. Io,8 I07800 998o

1). 11,6 I00870 8700

14. 11,7 85620 7147

15. II, 93 94567 7377

16. I2,Z7 I05205 3545

17. 12,9 II0270 8548

19. 15,54 17 87 Io II500

BUPT
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5,4« ^snsLStrll tnsnstsnulul tsnmlQ ls i'IsnäsnsL 3 xsl 
pe suxnsl'stzs 66 Quxnu QU älsmstnul äs 3o mm, Onl- 
2OQtLlâ QU x>N0L0l:oNl äs lntSNSlklQSNS ä In dsns äs 
LNS^lt QU älsmstnul äs 3 ML tz1 x33ul 6 6 lv ?L. 
kneslunss äs lUQNU, I stm.

ün.

vl^snsntzs äs 
tsmxsnstunÄ

_____ /ic/

?1uxu1 tsnmle 
unit 3N

4

00S5lQlSQt U1 
äs t^3N3l6l' 

tS^LlQ

/'^/L^ .L/

I . 6,9 641? o 9Zoo
2 7,6 34364 1o83o

3 . 6,33 8Z6o2 9773
4 . 8,3 1oZ34o 113oo

5 9 114oZo 12670

L . 1o,o3 121963 I2loo

7 . Io,3^ 117SZ7 I118o

3 11,) 12SS20 114 oo

9 . 12 15216o lL63o

Io . 12,9 166991 12943

11 . 14 134940 lZ21o

Istzslul 3.3. xsn^.metill tnsnslSNulul tsimlQ l3 i'lsndsnsL 3xel 
xs 0 su^ns^s^ä äs Quxnu QU älsmetnul äs 30 ML, 
onlLvntslü QU xnOmotonl äs IntsnsltlQLNs äln dare 
äln Lisllt QU älsmetnul äs 3 xssul äs l2mm.
lnsslunss äs lUQNU, 1 3'. m.

vllsi-enis äs ?1uxu1 1:61 ÎQ OOSllQlSLtUl
tsmxsr's turL un1t3^ äs t^3NS46I'

tenklQ
<<

/^/ _/A/w-V
4Z697"1. S.Z1 6926

2. 6,9 4 6392 6796

Z. 7.51 70076 93)1

4. 8,15 63o43 8Z49

5. 9.25 78949 6335

6. 9.5 8Z9oo 33Zo

7. 9.78 33)00 9oZo

8. 1o,2 96Z40 9443

9. 1o,6 I00300 948 0

1o. 11 1o9ooo 99vo

BUPT
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Isdsl 5.5. -

11. 11,e 11424o 985s
12. 12,27 l2Z2oo 1o04o

15. 12,54 12665o 1o1oo
14. 15,1 I^96oo 1142 s

15. 15,5 16216 0 12ooo
16. 14 17612 0 12580

17. 1^,5 1362^0 1298s
18. 14,8 189400 I2600

19. 15 172^00 11500
2o. 16,5 1927oo 1168s

ladslul 5.6. trsus ierul ui. ternis 1s iisrde-
res Iviutzisi stosse äs Lsti^r eu eoneeiitrs 
tzis 1-L xe o eu^rsistzL es - eru eu äisne- 
tru1 6s 5o nm, oriLvutLlL. nssiu^SQ äs 
lueru, I stn.

Diisreii^s 6e fluxul t61 nie ^06i1e1.6Ql:u1
ten^ersturä uniter äs tiLuisisr

Nr. te^nie
vL.

_____ /rc/ /m/w^.ic/_____ ____________- ——— — —- —'» - -
1. 9,5 51570 541o

2. 11 67560 61^o

r. 1L,7 91480 72oo

4. 14,6 1Zo19o 892o

5. 14,8 1595ZZ 9^1o

6. 15,5 168890 11o4o

7. 16,5 2o555o 12^6o
8. 17,5 24o1oo 15700

BUPT
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« 2« ks2?smst2?ii t 2?SNS^S2? uiui tsiDiQ 1s ^is2?be2?ss unei 
soluții sposse äs LStlÄr QU QQNQ6Nt2?3^is äs i/o ^)6 
o sup2?s^stzL âs Quxru eu älsmeti'ul äs 9o oi'i- 
LontsiL QU promotorl âin ds2?6 âin L^st'it QU äis- 
ms t2? ui äs 8 MD Hi ^)ssui äs Io lllln. ll'ssiuQss âs 
iuQ2?u, I stm.

^2?.

vikersQtzs âs 
tsmpersturL

_______ /rc/____

?IuxuI ts27DiQ Loe^iQisutui
UHitS2?

___ /v/°?/

âS t2?SQSL'S2? 
t62?miQ

vL.
/m/w^ .L/

I. 7,5 77^oo loZLo
2. 8,6 971oo II290

). 9 IIL8L0 I29S0

9,5 lZo89o IZ7SV

Io.5 I^.o7^o IZ6S^

6. II I6Z260 I4S^i>

7. H,5 I88^9o 164 00

6. H,9 229^oo I92S0

9. 12,Z 2^7^-o 2o7oo

Io. 12,5 ^2Zo 2578o

-2.L. ^s2?smst2?ii t^snstsruiul tsimie is üsi'dsi'ss unsi 
sviu^ü sxosss äs 2sd.Lr äs Q0QQsnt2?stzis iA i)e o 
suprsistzL äs Qu^ru Qu ^1.smstrui äs mm, oi-i- 
2ONtsiL QU ^I'OLvtoi'i ä^n ds2?e äs QUP27U, QU â is- 
mst2?ui äs z,^ MD §i 5>s^ui äs mm. I^ssiunss 
âs IUQ27U, I stm.

vi^srsQ^a âs ?IuxuI tsr.^iQ OosiiQisnt ui
tSMxS2?StU2?L unit S2? âs t27SNS^S27

r^2?. tsrmiQ

____________/L/____ /R/^/ /V/m^.L/

I. II Io9Ioo 992o

2. 11,5 I2Z852 Io77o

Z. 12,5 I54800 I25So

4. 12,9 I56I00 I2Ioo

5. D.r I8o85o I5600

6. 9,75 7vZ7o 722o

., 1 i

> munltt etisä»
BUPT
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ladelul 8.9. parametrii trsnslsrului termio Is lierderea 
unei soluții apoase äe Lati^r äs oonoentratzie 
IA pe o suprs^s^ü äs oupru ou äiametrul 6s 
5o mm, ori20ntaIÄ ou promotori 6 In dare äe 
Zrsl'it eu äiametrul äe 2 mm Hi pasul äs 4mm. 
presiunea äs luoru, I atm.

vileren^s äs pluxul termio Oosîioientul
tsmKsnatunL unitar äs trsnslsr

Nr. termio
«

/ic/ /v/m^.L/

I. 1o,L

_______

6^L8o 6^00

2. Io,Z 66I5o 6^Lo

z. H,5 9I^6o 795o

1Z,1 1217^0 929o

5. IZ.S II8220 657o
6. 14 I5^66o IIo5o

7. 14, Z 1^2150 99^o
6. IS I857S0 2Z8o

9. 16 S2o96o . l8oo

lo. 17 26^6oo )56o

Isdelul 5-lo. parametrii transferului termio ia fisrdsrea 
unei soluții apoase äs 2sd.Är äs oonoentra- 
tzis l,5^ xs o suprafstzL äs o^pru ou äia- 
mstrul äs 5o mm, oriLontalü. presiunea äs 
luoru, I atm.

Diferența äs pluxul tsrmio Oos^IolsntuI 
tsmxsi'Ltui'L unltan äs l.isnslsi'

^Ir. ds^mlo
4 y<

/K/ /v/m^/ /U/m^.L/

I. 1o 5^200 5420

2. 11,4 677So 594o

). 1Z 88670 662o

14 Io27^o 7540

5. 14,6 122820 84lo

6. 1S,Z 156220 1o2lo

7. 16,7 2oI26o I2o5o

BUPT
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ksrSLSdrll drLLSl'eruIuI dS^LIQ 1s ^Isr^srsü uns I 
soluti S^OLSS âs LLtlâr äs Q0QQ6Qd^3tzlL 1,5/^ 1)6 
o 3 uprsl's^L ä6 Quxru QU äiLQsdruI äe ^o LL, orl- 
20QtsIÜ QU i)r0LodorI älQ bare äs ^rLlid QU äls- 
Lsdru! äs 2 LL ZI 1)L3U1 äs 4 llM. krssIuLSL äs 
lUQrU, I LdL.

Nr.

vä^ersQ^L äe 
dsLxerLdurÄ

/ic/

?Iuxu1 dsrLlQ 
uuldsr

4.
___ /^/m^/___

Ooe^iQisiiduI 
äe diLQsl'er 

dsrmäQ

/v/w?.K/

I. s,s 4Z6Zo ^96 o
2. 9,5 5^69o 577S
). 1o,8 6896o 65S5
4. 12,8 9I^6o 71^7
5. 15,8 Il^ooo SLSo
6. 14,5 I2^26o S6^o
7. 15 1^76Zo 1o5o6
6. 15 »9 1998^0 1257o
9. 16,5 2I8I^o 155S0

Isdelu! 8.12. ^Qi-LLSdrll tiLHsIsru!^ - rs^LlQ Is IIsrdsrsL unei 
30lutzII L1)V336 äs QU QQQQSQdrLtzla äe I , ^ ,
x>6 o SU^ralstzL äs Qu^ru QU älLLSdru! äs ^0 UM, 
oriLvudsIL QU I)romodori. älu dLre äs Zi'aL'Id QU 
älLwedruI äs 2 mm ZI Jul äe 7,6 mm. 1rs3luQSL 
äs luQru, I Ldm.

Nr.

vlksrsQhL äs 
demperadurL

______ /^/_____

?IuxuI dsrrnäQ 
uuldsr

/A/m^/

0oe?lQl6QduI 
äe dreuisker 

dsrailQ
oc 

/v/w^ .ic/

I. II 67560 6140

2. 12,1 S16Zo 67So

z. 1Z,Z 999Z0 7SIo

4. 14 1o97So 7640

IS 1^96 o 9660

6. 1S,S 165^oo I0680

7. 1S.7 17SS^o I1Z9o

8. 16,2 195650 I2060

9. 16,8 22659o IZ49o

BUPT
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kersmstrii trsnsi'erului termic îs fierberea 
unși soluții upouss âe LudĂr 1,5/, 5)6 o su- 
pre^si^ âe cupru cu âismetrul äs 5o mm, ori- 
2ontsiâ, cu promotori âin bere âe cupru cu 
âiemetrul âe Z,5 mm §i pusul 5,^ mm. l^resi- 
unse âe lucru, l etm.

Liierende âe 
tempersturL

?lu2ul termic Oos^ieientul
uniter âe trunster

Nr. termic

/L/ /A/m^/ /^/m^ .L/

l. 9.1 99660 Ll4o
2. 1o,Z 7^59) 72^0

). 11.1 91^So 82^0
4. 12.1 116620 965o

5. 1Z 1^Z5So llo^o
6. 1Z.S 1759Z0 l275o

7. 15 225L00 l5olo
8. 16,9 27 o? 00 l6 ^0

Ls^Llu^HL- l^srsmetrii trensierului termic le iierberee 
unei soluții spoess âe Lui^ür cu concentrs- 
tzie âe l,5/, ps L suprat'etzL ori2ontelâ âe 
cupru cu âiemetrul âe 5o mm, cu promotori 
âin dure âe Zretit, cu âiemetrul âe 8 mm 
zi pesul l2 mm.

viksrsnhe âe fluxul termic Lo^icientul
temperetur« unitsr âe trunsker 

ermic 
v<

Nr.

/ic/

l. 7.Z

____ ___________

Z62oo ^6^-0

2. 9.Z 6o9oo 65oo

r. 9.6 6796o 6890
1o,S 1o7ooo 85 00

5. 11,6 1Z2ZV0 ll^oo

6. 12,6 197600 l25oo

7. 1Z.5 1767^1 lZ2^o

s. 1^,7 2o126o l)69o

9. 15,^ 2ZZ6Z0 l5l7o

lo. 16, Z 26?400 164 00

BUPT
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Irisusâ'sr'ului ^smilo Is â Isi'i) 62?e 3 unt21 
solutu sxosse äs LstiL^ eu. oouoeuti3il3 äe 1,^,^, 
1)6 0 orlroutsIL âe ou^u ou âl^- eur-^I
âs 5o mm, sa ^romotoi'I âin dLue âe ^isâ'It ou äls- 
mstuul äs 6 mm ZI ^ssul äe Io mm. Iresiu^sL äe 
luoi'u, I 3tw.

vlleueuis âs fluxul tei'mlo LosL'IoâsQtuI
t SLpSI'L^UI'â uultsu?

(1

âs tl'3Q3â'6I' 
tsi'mlo

/^/^.^/_____ /L/____

I. 6,6
—____
4Z6oo 6S00

2. 7,6 596o0 82oo
6. 2,2 746oo 91oo
4. 9,3 Io9Ioo IlIZo

6. Io,6 119620 112S0
6, Io, 9 iZZooo 12200

7. 11,4 141770 IL44o

6. 11,3 154900 iZIZo
9. 12,6 171700 IZSZo

Io . 1Z,I I35760 I^ISo

II . 16,2 25925o I332o

12 . 14,6 2679oo I9720

ksusmstrll ti-susierul^ tei'mlo I3 ilei-beuea unși 
Zolu^ll 3^033S âs LLU^- ou oouo sut l'si Is âs 2^, xv 
o 3Upr3i3iâ orlroutsIL âe oupru ou âlumstrul âs 
Zo ML. krS3âUQ63 âs 1^. ^u, I 3tm.

Nr.

vil"61'sui2 âs 
irsm^si'sîur'â

/lc/

fluxul bermlo 
uult 60?

/v/m^/

Oosllolsutu 
âs ti-sus^si» 

ts^mlo 
o(.

/v/a? .K/

1 . 9 4o7oo 4524

2 . 10.5 5429o 6170

r . n 6I070 566o

- . 1) 34440 6500

5 . 14,r 935oo 63oo

BUPT
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ladslul 5.16. - Oontlnuai'S

6. 14,4 9SZ20 68^-0

7. 15,1 116900 77^o
s. 15,^ 16 5080 Io59o

9. 15,S 17620 IIZ00

Io. 17 2o52oo I2o?0

II. 18 229^00 127^5

LLdL^IH2. kLl?6lustrii t^snsierului tsrmie Ia iisrdsrsa 
unși soluții a^oss âs 2s1iLr eu eouesntrs^is 
âs 2A xs o su^raiatzâ orisontalL âs eu^ru eu 
âiamstrul âs 50 mm, eu promotori âin dars 
âs graiit eu âiamstrul âs 6 mm §i ^asul âs
Io mm. kresiunsa âs lueru, I adm.

^r.

viisrsntzs âs ?îuxul t ermie ^"lelent 
a ti'ansl'SE 

tsimle
v<

temperaturi

/ic/

unit ai-

/A/^/

I.

! !
co

 I
- i w

 ' i ! I

52o?^ >92o

2. 9,S 76ooo 920

5. 1o,^5 95000 -090

4. 11 11^000 - ^Z6o

5. 11,5 1)6520 tS7o

6. 12,5 1557)0 I2500

7. 15 I76S50 15600

6. 15,9 I95I00 I^o^o

9. 15 2^6^60 I656o

1o. 15,9 270590 I7000

BUPT
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ksr'Lmsti'ii tranșași-ui ui tsr-miQ ia L'iei'dsi'sa unsi 
soiutzii axoaas äs 2LtiÄL' QU QSQti-a^ia 6s 2^0 ^)S 0 
3UP2?a^6^ 01-i20ntaiä 6s QU^)27U QU äiamsri-ui 6s Homm 
SU. ^»romotori äiu dai-s äs ^i-a^it QU. äiamsti'ui äs 
8 mm ZI ^asui äs 12 mm. ^rssiuusa âs iUQI-U, I Ltm.

^r.

viisrsQtzs âs 
temperatură

_____ /^/______

?iuxui tsrmio 
un.i t ar

___/^/______

OosiiQisrit ui 
âs ti-angisi- 

tsi-miQ

/M/a? .L/___

I. 0,5 Z9Ioo ^600
2. 9 4ZSZo 43Ho

Z. Io SZZZo 6)Zo

Io.5 So9Zo 77oo

5. II II6S00 io62o
6. 12 I29770 io8i^

7. 12,5 I55700 io6Lo

8. 15,5 I5Z4oo iiZLo

9. 14 171700 i2^6H

io. 15 I97000 iHi^o

ii. 17 §5ZZ6o iH^9o

kai-amsti-ii di-auaisi'uiu tsi-miQ ia tisi-bsr-sa uusi 
solubil a^OLSS äs 23^L. QU QQQQ6Qtratzia äs ^»^s 
o suxralatz^ ori20Qtajü Ü6 Qur^u QU äiamstrui äs 
Ho DM, QU promotori äl. bars âe lemn äs braâ QU 
âiamsdrui âs 3 mm zi p ^ui âs Io mm. krsaiuass 
âs iuoru, I atm.

VIFsrsQtzs âs ?ImcuI tsrî 
t smxsr st urL unit si-

-r- 4

/L/ /v/mV ___

OosiiQisutui 
âs ti-anst'si' 

tsr-miQ

/A/--^.rV

I. 9,5 54900 57 so

2. Io,7 7l?So 67I0

5. iz,5 II2000 SZ40

4. 14,2 IZo9oo 922o

5. 14,7 I54S00 Io5Zo

s. 15,2 I75900 II570

7. 15,S I9I4oo I21oo

BUPT
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. karamstrll traus5srului tsrmie îs ^isrdsrsa 
uusi solutzii axo33S (le 2Ld.Lr eu eouesutrstzis 
âs 2^5, 1>6 o 3Upra53iÂ ori20QtalL âe eupru eu 
âiamstrul âe 5o mm, eu promotori âin bare âe 
IeE âs draâ eu âismstrul âe 6 mm, zi i>3sul 
âe Io mm. kresiunss âe lueru, I atm.

vi^srsQ^s âs 
tsmxsrsturL

/ic/

?IuxuI tsi-mle 
UQlt31'

OosIIelsutzuî 
âs ti'snslsi' 

tsrmle
o( 

/m/w^.ic/

I. S,I 50670 625S
2. S,5 67560 795o

5. 3,6 71760 8-»6
4. 9,Z 3Zooo 89 Zo

5. 9,7 94 Zoo 9720
6. I.o,5 lZ)7oo 127 Zo

7. H,L I52000 IZ5^o
6. 12 135730 15^ 0

9. 1) 215450 IL5 O

. ^arallistrii t racio^sr ului termic I3 ^ierbsrss 
UQ6l soluții axose â6 2atlâr e^ eouesntratzia 
âs 2-Ä, 1)6 o ZU^ra^Q^L 0ri20Qt5^.i â6 eupru 
eu âiamstrul â6 Zo mm, eu xro '^tori âi-U dars 
âs lsma âs draâ eu âismstrul c 8 mm zi 
1>33ul âs 12 mm. krssiuusa âs -ueru, I atm.

VILsi'SLis âs 
tsm^si'stui'L

/«/

?1uxul ts^mle 
unit ar

4
/"/^/

0os5IeIsQtuI 
âs trsustsr 

tsrmle
cX.

/v/w^.L/

I. 7 )94oo 56 Zo

2. 6,2 5Z5oo 652o

). 9,1 6552o 72oo

4. Io 69000 69oo

5. Io,6 954oo 9ooo

BUPT
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^1^1 . 5 ,2^. - Lontlnuars

6. 11,5 1)5700 II626
7. 12,5 1759)0 l4o7o
6. IZ 2o4o7o 167 oo
9. IZ,8 226ooo I66oo

Io. 14,S 246Zoo 16 37 o

karamstrll transferului termlo îs flsrdsrsa unei 
solubil stosse äs LstiSr ou oonLsntra^la äs 2H,xs 
o suprafs^z 0rl20NtslÄ äs Quxru QU âlLDStrul âs 
60 lnm, QU promotori prisme âln I6LU âs draâ QU 
ds2s triunSd.1 SQtiIIatsral QU latura âs 6,9 HM 
zi l^asul âs 6,9 mm. prismele au o singură DUQü.ls 

IQ QOQtsQt QU gu^rafa^a âs transfer. Ireslunes 
âs luoru, I atcu.

Nr.

Vll'srentza âs 
tsnxsraturL

/^/

fluxul t^- .^lo OoS^lQÎSQt
unit

/N/M-/

âs transă 
termlo 

c< 
/A/m^.X/

I. 3,7 5)46o SI47

2. Io 7)2oo 7Z20

). 11,6 94297 7990

12,4 II5407 9Zoo

5. I),5 IZ6I00 I0000

6. 15 I60600 I0700

7. 16,4 I648Z0 12000
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üise^snta. c^s ^?°,^>cl

iQtSHSlLlQLI'SL tl-LQS^SruIuI 

ts2?Dlcr la l'lsi'bei'sa nuelsstL 

a axsl älstllsts utlllLlQä xrvLo- 

torl statlel äs Intsnsl^lsai's
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c/

<?
 

oc

?1L.S.^. iQtsssiriosrss trsiistsrslsl tsrmlo 
Is tlsrdsrss ssolsstL s solstzlsl sxoss« 
âs 2stiâr VS LvQOSstrs^Is 1^, stlll^lsâ 

promotori ststlol âs Istsssiklosi-s.
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klerdsrss nuelsatS s solutzlsl axoass 

âs LLt^I' QU QOQOSLtl'Li ^2 I , , utlll-

2lQâ promotori 3tLt1e't.â6 lQi!6iig151oLi?s.
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<5

k

A

t.
< 8

20-ISS d io6 7

(cL^sc^?^
sl 

c^t<r^ns^^ ^LL5t^ 

!. >77/77)

1 G —- —
r O 8 10
r X tzr-a.^ c^ 3 12
l. 6^-.^-p 2
5 c^? 3 10
c I^SMN (^8 12
7 s ^s-LS-77ä /e-^-, s.s

,s c^i^5a /-6,9 7,S

5.6. Istsssltlssrss trsssks.-dul tsrmls Is tlsrbsrss 

^dsstS s solstzld »k°°" âs âLr ss sssssü- 
trsi^a S^, stlll-l^ä xi-c>Dot ori st st Id äs la-

IrSQS^ä.oLI'S.
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I)tili2inâ bare âs stielL ârspt promotori âs intsnsifi- 

ears, eu âiamstrul âs 7 arm, Sraâul âs intsnsifiears a trans- 
ferului tsrmio obținut ssts mai mio in oompara^ie ou osl âs 

Ia barsls âs grafit. ksntru pasul âs 7,5 mm s-s obtzinut o 

orsztsrs a oosfioisntului âs transfer tsrmio, fa^â âs osl âs 
Ia fisrbsrsa fLrL promotori, âs 60A Ia ^I«7 K zi âs l5A Ia 

/.I? «15 L, iar pentru pasul âs lZ mm, o orsztsrs ssts praș

tie nes6si2sbilL ps intrs^ âomsniul âs temperaturi.
LLiozorarsa gradului âs intsnsifioars obținut eu pro

motori âin dare âs stioli, fatzL âs esl obtzinut eu promotori 
âin dars âs grafit ss explioi prin influen^s ruLOLitZiii 

suprafeței promotorului asupra nuolea^iei. Larele âin grafit 
fiinâ mai ru^oass âau posibilitatea formârii unui numLr 
mai mare âs esntrs âs nuolsa^is, eomparstiv eu suprataxa mai 
luoioasL a barelor âs stiolL. Hoest fenomen a fost oonfir- 
mat Zi âs obssrvaiiils experimentelle fLouts asupra lieb.iâului 
5n fierbereOresoinâ numârul esntrslor aotl/e, orezts pon- 

âsrsa 2onsi eu mierostrat in suprafața totala âs transfer, 
oonform mseanismul^i propus in prs2snta luoi ^e zi aesssta 

ars rs2ultats favorabile asupra transferului ^ermie.

Osl âs al âoilsa aspset al problemei -seLâsrea L^klâu- 

lui âs intensificare eu orezterea pasului- ss sxpliei zi el 

foarte uzor ps ba2s aosstui msoanism.
înainte âs a âa aesastL sxplioatzis treouis pr62sntato 

eiteva obssrvatzii experimentale fLouts asupra fenomenului 
nuelsaîisi la fierberea unui liobiâ pe o supr ^fatzâ eu promo
tori statiei âs intsnsifiears, eum sintr

l. Ia valori miei alo pasului âs amplasare a promo
torilor eentrsle aetivs âs nuelsatzis ss formezi numai ps 

linia âs eontaet a promotorului eu suprafața âs transfer.
ksntru valori miei ale diferenței âs temperaturi 

41, mai apar zi esntrs aetivs ps porțiunea âs suprafață 

âs transfer eurpinsL intre âoi promotori zi numărul lor 

erszts oâati ou ersztersa pasului.
2. vs ps un asemensa esntru aetiv âs nuelsshis, 

situat sub promotor, rs2ultS un ^st âs vapori âin ears ss 

âssprinâ buls inâiviâuats, aza eum ssts prs2sntat in fis. 

S.7.
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?1^.Z.7. âs vapori proâuZi âs osQtrs aotivs
situate sud promotorii sastisi âs iu- 
tSQSiiioarS .

Linâ âou^ osatrs aotivs slut situats vis-L-vis, osie âouâ 

jeturi 36 uaeso iQtr-uaui siaZUr, oa ia ?i§.^.7. vs ps Qeatrsie 
aotivs âlatrs x^oaiotori rs^uItL duls inâiviâusls.

Z. ^IrouIs^iL liodiâului âs sud ^stul âs vs^ori ssts iâsn» 
!;io2 ou oirouls^is âiQ LvQs âs influe a moâslului propus Zi 
ests prs^sQtstL îu ?is. ^.6.

?i^.^.S. Oiroulaîla iiodiâuiui âs sud Zstul
âs vapori.

BUPT



- 143 -

?s ds2s sQsston odssnvstzii exI)Snilii6ntsIs zi QU sZutonuI 

msQSQisLuIui tnLnsisnuIui t SN miQ Is iisnbenss nuslsst^ ^noxu3 

36 SX^IieL SQUQ SQÄäSNSS L27ääului äs int6N8iLiSSNS s ^nsnsienu 
Iui teNQiQ oästä QU Qneztenss ^ssului Is QL!.« 36 3Qxl3S632Z 

xnoavotonii.
I-iQtiiäuI äin LOHS äs in^Iusn^L 3 Estului âs VSx0Ni,QSNS 

3Z3 QUD 3-3 snstst sntenion sne o miZQSNS äSQSlSNStL, Q UNtzS 

Lu lu^ul suxnsistzsi äs tnsnsisn QONtoNL sLZS^ilvN äin kis« 

^.8. QU o vitS2L Q3NS ssts L'uNQtziS äs lu^ S^DOS 1>6 QLNS 36 
iSQS msäisnss. VitSLS l^säis ssts Qsi M3N6 ^sntnu o lun^ims 

äs Lisäisns 5.ni cnisL ;i invsns. DeQi, äLQä äistsntza äintns 
xnomotoni sesäs, l iQkiä ul rsiulst äs Is ds2S Estului äs 

vs^oni ssts "vdliLst" sL 36 intosnsL tzi sL LnQkiäL Q6lul3

ksns^tnil 1ri'snsL'6r'uIuI tsraiio Is tlsi'dsi'ss 
U^ 6l SOIURI! STOSSE äS 23d.Ll? QU QOQQSNtl'StzlS 
äs S>, p6 o su^i'sL'siL or.l2ont3lL äs Quxnu QU 
äls^strul äs cam, eu ^noa- "ori xnlsms äin 
Islmi äs di'sä Qu ds23 tr^iun^^ - senilstsnsl QU 
Ist uns äs 6,9 mm §i xss ul äo 7,9 mm. 
I'nis^sls su o sinSU^^ muQtiis in QontsQt QU 
su^isistzs äs tnansisn. I>ne8l <nss äs luQnu, 

I stw.

Diisnsnis äs ?IuxuI tsnmiQ LosiiQisntuI
te^snstunL unit sn äs .isnsisn

I^n. t i' nie

k
_____ /^/_______ /v/^/____ /

I. 7 Z2Z7o 4624

2. S,9 S9Ioo 664o

z. Io,6 644^0 797o

4. II,S I29ooo Io9ZS

5. is,z IL4670 IZZ9o

6. 12,s I759oo I4o7o

7. 1Z.5 182970 IZSSo

3. 14, z 2Z22oo 162 oo
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rotitoare dupâ o distanti parcurși mai micL, decit in oașul 

Q^Qâ pasul este arai maro. ke aceasti distanti mai mici, lichi- 

âul »re o vitesi medie mai mare ZI deci, transferul termic 
este arai Intens»

ks âs alti parte, este foarte probabil ci existenta 

promotorilor pe suprafat» âs transfer împiedici amestecarea 
lichidului mai cald existent in spatiile dintre promotori 

eu lichidul mai rece din masa de lichid, in acest iei crescind 

supraincLlsirea lichidului cu care este alimentate intsrfat» 

vapori-lichid Zi deci Zi Zradientul tensiunii superficiale de 
Ia aceasti interfati oare, conform modelului propus, conduce 

la creZterea fluxului termic transierat.

Centru a veriiica aceasti din urmi ipotesi s-au iLcut 

determinări experimentale cu lichide de viscositate mai mare, 
decit viscositates apei. 3-au determinat coeficienții de trans- 

ier termic la fierberea soluțiilor de sshir cu concentrația de 

l^z l,2> Zi utilisind promotori d-! cupru Zi lemn
sub formi de bare de diierite dismet. Zi prisme cu secțiunea 
triur_^hi echilateral cu latura de 6,. mm, din lean. Vîscositi- 

tile soluțiilor cu care s-a lucrat s-.t de o,)l7 Ok, o,ZZ2 Ok 

Zi respectiv o,Z22 Lk. OreZterile ia^ de viscositates apei, 

a cLrei valoare este de o,2Sf Lk, sii de l2-v» l9-o respectiv 

2^. ^u s-a lucrat cu concentrații mo mari, deci cu soluții 

de viscositate mai mare, deoarece ere terea viscositütii con

duce, in Zeneral, la seLdersa trsnsteoului termic pentru cL se 

mieZoreasL vitesa de circulatis a lichidului Zi !n consecință 

o creZtere prea putsrnicL a viscositi^ii ar acoperii influenta 

iavorabilL a promotorilor statici de intensificare asupra 

transferului termic.
In tabelul 2.24. sint prssentati factorii de intensi

ficare exprimați ea rapoarte intre coeficientul de transfer 
termic obtzinut in present» promotorilor Zi coeficientul de 
transfer termic obtzinut in absent» promotorului la scssaZI 
concentratio Zi la sceeaZi difsrentL de temperaturi (in cașul 

tsdslklul 5.2^-. âr-12,5 kc).
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Isdslul 5 .24. ?sotorii âs iutsusitiosrs s trsustsrului 
termio ls tisrdsrss uuolsstL iu prsLsu- 
iri promotorilor, L soluției äs LLtiÄr PS 
o suprststzL plsuL äs oupru ou äismstrul 
de 5o mm. sesiunea âs luoru» I stm.

Ustura 
promo
torului

Qouosu- 
trstzis 
solu- 
îisi
A

vis ms - 
trul 
promo
torului

^mm^

kssul promotorului 
smnd

4 5,5 7,6 7,9 S.9 1o 12

I

w
 10

5,55 1,22

Lrstit 1,5
2
8

1,15 l»o8

2,2 1,65

2
2 1.24

8 2,1 1,66

6upru
I

1,5

5,5

5,5

1»68

l,62

Ismu 2
S

6,9 2 1,4

2,6 1,7

HuslisLuâ vslorils uumsrioe sls tsotorilor äs iutsusiti- 

osrs prsLSuts^i Lu tsdslul 5.24 prsoum 91 ti^u^ ils 5.4» 5.5 Z1 

5.6» gs oouststL öS iu situs^is äs ts^L oreZteies visoo2itLtzii 
ars steots tsvorsbils ssuprs trsusterului termio od^iuiuâu-se 

iuteusitioLri Importsute sis oostioisutului âe trsuster tsr- 

mio» vslosres msximü tiiuâ âs z»zz si e tost odtziuutL ls tisr- 

deres soluției ou. oouoeutrs^is âs 1^ ou promotori âiu sre^tit 

ou âlsmetrul âs 8 mm Zi pssul âe Io mm. kosrts stlolsutl se 
âovsâeso s ti ^1 promotorii dare âs IsmQ ou âismstrul âe 6mm 
Zi pssul âs Io mm» Is tisrbsrss solu^isi ou oouosQtratzis âe 

2^, oare âsu rsLuItsts msi duiis» âsoit osi âiu Arstit ou 

soelssZi âimeusiuni. Hoests rsLuItsts slut striduits iu osL 

msi msre mLsurL visooritL^ii» âsoarsos» âupL oum ssto ouuos- 

out âiu litsraturs âs spsoislitsts» !u oouosutrstzii mioi 

Lsliârul moâitioâ iu priuoipsl visovLitstss spsi» oslslslte

BUPT



- ISI - 
proprlstLtzi râmiQiQâ prsOtiO Qssotiiw.dsts Zi âsOi pot 51 sonsi- 

âsrste OL o âovsââ sxpsrimsQtsIK osrs stsstä vsriâiOitstss mo- 
âslului propus.

vspSQâsQtzs putsrQioL s oos5ioisQtului äs trsQsisr tsrmio 
âs âismstrul promotorului Is sosssZi vslosrs s pusului se sxpli- 

Oâ i>riQ soslsZi 5SQ0M6Q âs smsstsosrs L liotiiâului âiQtrs pro- 
motori Zi Osl âiQ MLSS âs liokiâ. drsâul âs SMSStSOSrS ssts 

llisl msrs iQ OS2Ul iQ Osrs âismstrul promotorului SOSäs, iar oos- 
lioisutul âs trsQs5sr tsrmio sosâs, âeoewSOS sesâs supraiQoLl2i- 

res lio^iâului âiQtrs promotori Zi âsoi ZrsâisQtul tsQsiUQii 

Interese Isis âs Is iQtsrists vspori-liotiiâ sOLâs Zi sl.

S.2. Lo^lL^LL-âLLLlo^ LXDLrââLLtsIS

Volumul msrs si âstslor sxpsrimsQtsls Zi Qumsrul para- 
mstrilor prS26Qtati iu SOSSt OLpitol INI psrmits odtziQsrsa UQ«1 
SOUL^ii âs oorslsre L O0S5ioiSQtului âs trsQsksr tsrmio OU o 
x^LOlLis §1 UL âomsniu âs a^IlOsblli i:s satls^LOLtosre. vis. 
LOSste Motivs QU IS vs âs o sOUL^Ie - Ooi-sIsQL a sOsstor âsts.

Unele oi'SOÎLLl'I IQ3S) SSU^I'L . ismstriloi' OSI'S iQ^IuSQ^SL- 
LÄ tl'SQSlei'Ul termiO ^1 âsoi I-. I-VÎQ IQ SOUL^is âs QO-

I" si 8^6, 36 IM^UQ.
vs^6Qâ6QiL O06llOi6Qtului âs t.SQSlei' t6i'miO â6 âisms- 

tl'ul Zi pssul xromot oriloi-, ZULLI'SLLL Ut iIi2SI?6L iQ SOULtzis 
âs O0Q6ILI.S Q Qsxor'tului x/â âiut^ o 16 âouL mLi'imi.

Dil6i'6Qis â6 tsmxsi'Stui'Ä 6St6 ^sl âs-sl âoilss xLrs- 
M6tru OS trsduis sL iQtsrviQL iQ SOUS^IS âs OOi-sIs^s, âuxL OUL 
36 odssrvL âiQ 5or>ms Oux.d6loi« obiiQut-2 sxxsi'iaSQtal.

UtiliLsx'SL SOSstor âoi xsi'smsti'il xi'SLiQtâ svsQts^uI 

UQsi mari Ovmoâitâtzi iQ lueru.
Au Is i6l â6 simplu stsu lueru^ils Lu QSLul par-smstri- 

lor O6 âs ssxsOtuI suxralstzsi promotorului, srsâul sLu 

â6 rusoLitsts, moâul iQ osrs ss rssliLssLÄ eoutsotul promotor- 

supra5stzL â6 trsQsksr, pr6Oum Zi OoustsQss tuturor sOsstora iL 

timpul prooesului 5isrd6rii.
viQ Soest motiv 63ts âi5o11L utiliLsrss lor iQtr-o svULtl» 

âs oorslsrs, âar ss pot odtziQs soustii vslsbils numai pentru 
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un anumit ouplu promot or-liotiiä Lu iisrdsrs.

0 sous^is simplL ar putss ^1 uns äs tormar

p
- «c. i (;. Li) ls.i)

in 0L^7v:

» oosiioisntul äs transLsr tsrmio in sistsm 

âs promotori;

oosLioisntul âs transLsr tsrmio LürL pro- 

motori, äar Is sossszi âiLsrsntzL äs tsm- 

psrsturä QU ol^r

I « Lsotor äs intsnsiLioars Lunotzis âs p/â si

s.z. LLL?^^Ll1
vatsls SLpsrimsntLls!prs2sntats in sosst oapitol 

prsluorarsa lor, prsoum ^1 odssrvstziils LLouts asupra Ls- 

nomsnului Lisrdsrii in p.sLsntzs promotorilor âs intsnsi- 

Lioars ps supraLs^a äs t ansLsr tsrmio, oon-uo la urmL- 

tonrsls oonoluLii:

1. ^spsotul ^isrdsrii ou promotori s^s âiisrit äs 

osl al L'isrbsrii L'Lr^ promotori, sud sosastL privi^i^L 

tisrdsrsL ou promotori putLuâ L'i numitL "^iordsrs in 
Osturi âs vsporin.

2. UtiliLarsa promotorilor statioi pentru intsnsi- 

Lioarss trsnstsrului tsrmio ls 5isrdsrsa nuolsatL ssts o 

moâalitsts simplL zi skioisntL, od^ininäu-ss intsnsi^ioLri 

äs pinL ls 2Zc^t tatzL äs ^isrdsrss kârL promotori.

Z. Vromotorii ou suprskatza msi rusossL sint msi 

skioisnHi âsosrsos äau posidilitstss torwLrii unui numLr 

mai mars äs osntri aotivi äs ps osrs ss tormsssL Zsturi 

âs vapori âin oars ss âssprinâ duls inâlviâusls.

Valosrss raportului p/â ars o marș intlusn^L 

asupra oonLisurs-isi oslulsi rotitoars a liotiiâului âs 

sud Zstul âs vapori, sxistinâ posidilitatsa xraotioL
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âs 3 odtzlns 30S3 00N5lAU1.3^ 1s, 0318 38 âS3 osls D31 L3l1 valori 

sis oos51o1snt ului âs translsr tsiLlo, orin Doâ15l03i.S3 rsxor- 
tulul x/â. Hioi un rol important II Hosoâ ZI UNAtlluI 96 03rs 

II 5sos Int6I»53ta vaxori-liotliä 3 mlorostratului ou 3Uxra5ata 

âs trans5sr, unsd.1 âuxL oars aoi1onsa2L 5or^sls suxsr51o1sls 
LU.

9l âsoi, âuxL oars ssts alilllSNtatL Ilotilâul suprsinoLl2it 1n- 

tsnl3^3 V3xor1-I1od.1â.

z. DstorltL marii Q0lLpIsx1tLt1 3 lSQ0LSNuIu1 51si»dsrII 

nuolssts In xi»S2sntz3 xi'oiLotvi.IIoi' âs 1ntsns15lQ3L«s, nu ss ^ot 

odtzlns sous^n âs 001.6131.6 Asneisls, ol 60U3tzll sxsol5lvs sls- 

tSLLuIul âs xiomotorl utlll23t.

6. ?03ts ln5oi.Q3tz1lIs «rxsilmsntsls odtzlnutv -l xiSLSN- 

t3ts In 30SSt osxltol oonâuo l3 00L0lU2l3 5lN3lL oâ noul LS- 
03Q1SD al ti.3Qs5srulul tsrmlo ls 51vi.dsi.63 nuolsstL ssts Ln 

dUNL 00Q0O1.â3Ntâ ou I.63l1t3tS3.
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6. <ryy?LV2KI 2LW^LL

Una äin äirsotziils ^rlQoixsls âs âs2vo1tsrs a osrostL- 

rii Ztiintz15ios Lu lnS^^ria otiiiLloL ssts ounosZtsrss msoa- 

Qismslur tsuomsuslor äs trsLs5sr, âsoarsos uumai aZa 
iäSQt15iosts Qoäs11tLtzi1s äs iutsus itio ars a lor.

krsLSQta luorsrs ss Lusoris xs aossaZi âirsotzis, sud- 

isotul si 511uâ Lsosuismul Zi iutsusitiosrsa trsus5sru1ui 

tsrmio îs 51srdsrs. LSsosQismuî trausisruîui tsrmio Ia iisrbv- 

rs ssds o xrodlsLÜ ussîuoiâatS, îuorarss âs iatzL aâuoLuâ oou- 

tridu^ii imxortauts îs sîuoiâarsa ss. Iu aosst soox, os ms- 

toâs âs stuâiu, s-au ioîosit osrostarsa tsorsdioL -Loâsîars» 

ii2ioL Zi matsmatioL s isuoQsuuîui Zi iutsrxrstarsa rs2uîta- 

tsîor odtziuuts xriu moâsîars- Zi osrostsrss sxxsriLSutaîâ 

irsutru vsriiioarsa rs2^itsts1oi' od^inuts ^s osls tsorstioL. 

3-su utiii2st rs2ultsts sxpsrimsQtsIs proxi"'.i, xrsouL Zi rs- 
2uitsds sx^sri^SQrsIe ^i'626Qtsts IQ litsrs^^s âs sxsoisii- 

tsis.

krinoixsisis ooQ0lu2ii sis laorLrii Fr626Qtsts 

in ovQt iniisrs.

1. ?6Q0lH6Qui iisrdsrii ssts lin iSQO^sii âsossdit âs 

oom^lEX, âsosrsos ssts in5iusiiîst âs ou L^a^i' aisrs âs xsrs- 

Lstriir SdvDstris sistscuiilui, visoo2itsts, âmsitsts, oLi- 

âmL mssioL, oonâuotivitats termioL, tsusim^ slixsrlioislL, 

oLiâurL IstsQtL âs vsxori2srs, xrssims, ts^x>srsturL, sts- 

rss suxralstzsi âs iLOâl2irs- p02iiis suxraisisi sdo.

2. LSsosiiisLsIs trsLslsrlilui tsrwio îs 51srdsrsa nu- 

olsstL, xrs2sntsts in litersturs âs sxsoisiitsts au 5ost 

olasikioats (k^ima oias15iosrs tLoutL La iitsraturL) iar 

- wsoaaisDS âs orsZ^srs a ^ruisiz 

- msoanisDS asaiosies;

- lLsosaisLS ou Lioros^ra^.

vsyi iutrs sossts oatssorii sxistL âi5srsutzisri 

importante» tyats LsoauisDsIs au o trLsLturL oomuaL-Zi
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SQULS r proossul äs ourZers a liod-iäului pe supra^atza âs trsns5sr, 

OLrs ZSN6rsa2S proossul äs trans5sr tsrmio, este Zensrat âs psrio- 
âioitatss fenomenului âs nuolsstzis.

S« §QUL^1Hs psntru oosfioisntul âs transtsr tsrmio, rs- 
2ultats âin unsls MeoaNiSLS prs2sntsts In litsraturL, nu pot 5i 
Ut11i2ats in oalouls âs proisotars, âsoarsos oontin mLrimi oars 

LU pod 51 svalusts âsoit PS oals sxpsrimsntalL (numLrul osntrs- 

1or âs nuoleatzis, âistantzs msâis âintrs sls). vin sosst motiv 

su fost obținute soua^ii ssmismpirios sau SLpirios utili2Ldils 

îs. proisotars, soestsa âin urmL fiinâ âs forma unui proâus âs 

oonstants fi2ios als liodiâului si vaporilor la âivsrss putori.

Lâsoanismsls âs orsZtsrs a dulsi -1 analosios nu tzin oont 

âs sxistsn^s mior o st rat ului la dara dulsi âs vapori si oonsiâsrL 

influenta tensiunii supsrfioials asupra diâroâinsmloil liotiiâu- 
lui aâisosnt dulsi âs vapori, usAli^adilL.

^soaulsmsls ou miorostrat iau ia ooasiâsratzls aportul ps 

oars 11 ars evaporarea llotiiâulul âir. ^iorostrat la orsZtsrsa 

dulsi, âar ooasiâsrL miorostrstul !n rspsos, âsoi ss LeLliHeasL 
?1 aloi aotiunea tensiunii super51oials la 1ntsr5a^a vspori-liodiâ 
krin luiorostrat ss oonsiâsrL trans5srul termio prin msoanisms 

oonâuot ivs.

Z. LLsoanismsls prsLentats In litsraturL oorslsasL dins o 
ssris âs âats expsrimsntals, âar nu âau o ima^ins oonsistsntL 
asupra meoanismului 5isrdsrii si nu explioL unsls odssrvatzii 
sxpsrimsntals. ^st5sl: nu âsu o ima^ins olarL a moâului ou» 
liokiâul suprainoLl2it ssts aâus la 1nt«r5atzs vapori-liotiiâ, 
nu pot sxplioa 1ntsnsi51oarsL xroossului âs trans5sr tsrmio 
âs pinü la 2,S ori, odssrvatL sxpsrimsntal, /57/ la 5isrdsrsâ 

unui 1iod.iâ ou sâsosuri âs sudstsntzs tsnsioaotivs, oars «Lrsso 
oos51o1sntu1 âs tsmpsraturL al tsnsiunii supsr5oi»ls, nu pot 
sxplloa variația tsmpsraturii psrstslui In jurul osntrului âs 
nuolsatis laosasta orssoînâ ps mLsurL os âi-tan^a âs la osntrul 

aotiv ors-ts, /9^/»/^?/)*
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6. Iu pr62SNta lueQNrS SS propuns UL nou meeanism al 

trans^srului termie Is kisrdsrs ears xoats expiles Zi od- 
ssrvatziils sxpsrimentals snumsrsts Is punetul 5.

In mseanismul propus, mierostratul ssts Intr-o miZ- 
esrs oomplsxL esn^rstL âs tsnsiunsa supsrt'lelalL âs Ia 

in^srkatza vapori-. ietiiâ. ks aesastâ intsrLatzü sxistL un 

sraâisnt âs tsnsi <ns supsr^ieislL âatorat unui sraâisnt âs 

tsmpsraturL ssnsrst âs proessul âs svsporars a lietiiâului 
supralneâl2it âin mierostrat Ia intsrta^L.

7. 3-a propus un moâsl 5l2ie al kisrdsrli nuelsats 
ps da2s eLruis s-a formulat un moâsl matsmatle.

Noâslul LI2I0 ia In eonsiâsrs^is atlt 2ona eu miero- 

strat, olt Zi 20ns âs intlusntzL a bulsi âs vapori.

Lon^orm moâelului Li2ie, In 20ns eu mierostrat, li- 

ediâul ssts intr-o miZoars unil'ormL, iar In 20ns âs in^lu- 
sntzL miZearsa lioNiâului ssts âseslsratâ.

Dssprinâsrsa bulei âs ps suprskstzs 5^1iâL Zi miZ- 

earsa sa asesnâsntL prin liekiâ imprimâ see^-tuia o miZ- 

ears ps vsrtiealL. loats aessts trei miZeLri se euplsa2L 
armonios Intr-o esluiL rotitoare triplL, aZ5! eum este 

prs26ntst In ^iZ.Z.L.
Lloâslul matsmutio a 5ost soluționat nnalitie 

pSLtru ^ieesrs 20NÄ In parts, iar ea rs2ultst ^inal s-au 

obținut âouâ seua^ii eritsrials pentru ealeulul eosLi- 

eisn^ilor âs transtsr termier
- psLtru 2ona eu mierostratr 

- o,9IS

7 psntru 20ns âs inklusnHür

Utz - o,279

vontorm aesstui moâsl, eos^ieisntul âs transtsr 

tsrmie la 51srbsrs ss ea1oulsa2L prin msâisrv âupL trae- 

^ia âs supraLa^L a 5iseürs1 20ns. vin moâslul propus ss 

odtins proporționaliiatsar
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6. USQLUlSLUl 6sts lutl'SSlt âs US Loâsl LatSLStlo 5)6Qt)?U 

^r-otllul äs tsLxsr-atur-L älsti-o xlaoL solläL, 5)6 oai-s SS torwSL- 

2Ä dulsls âs vsxorl. 3o1uiloQsr«SL asalltloL L aosstul moâsl L 

ovQäus 1s odtlnsrsa trotilului äs tsL^sraturL oars eorss^uuâs 

ästsrDiL^rilor SLxsrlmsLtsls, oontorm oLrora tom^sratura ors-t« 

oäatü ou orsZtsrsa rs2sl.

9« Vsritioarss SLxsrllLSLt SlU L LSoaLlSLUlul propus s 
^ost täoutä utili2iLâ äLts SLtsrlLsstals xroxrll yl äs 
litsraturL.

lo. ksstru rsall2arsa «Xtsrlsntslor trotrll LU tost 00L- 
strults §sxts isstsllatil sxxsrlmsQtLlv xs oars s-LU tLout od- 

ssrvatll xrlvisä orloulstzia llotiiâului sälaosLt dulsl äs vapori, 
s-au tLout mLsurLtori als paraLStrilor trasstsrului tsrmio Lu 
20SL ou miorostrat §i PS supratstd re -ls d^ovasirssls . Z-L 

arLsurat experimental rs28 20Qsi äs ln-lusQtä. losts aossts SL- 

xs^lsutzs ooo.tli'LL vsi'lälolt atss aisoan ' smulul xi'oxus.

1l. 3s xroxuLS un xroosäsu Zl o ^stmloL sxxsrlLSQtalL 
x>6nti.u slDulai'SL tsQOQSLulul tlsrdsrll, ou ajutorul tsLomsQulul 
âs dardotsrs oars dulsls âs AL2 ss tormssLä 5)6 orltloll xi'ao- 

tLn»v,iQ » ea.« 5 L L U.N
tloats otilai' 5>e suxratsta âsVlQtSLSlt^oai's a traLstsrulul tsr»wlo 
t o( a oi^ssout äs l5 orl tatzL äs oosveotzla nstux-alL).

12. MsurLtorl äs oostlolsntl äs trasstsr», Lu oonältll 

lL oars va5)or-l2ax-ss 1lodläu1ul 1a latsrtats sar-llodlL si-L 
lLx1.sä1estL (sx» âs Z,5°0 ?1 ssr- ssturst lü vsxorl äs sx»), su 

aoäs Is vonLlurlL <rS sportul oompossstsl olsslos lours-rs 

ästürstS psrloäloltStl^ suolsstlsl) ssuprs trsssLsr-uIul tz«r»1<, 
Qu posts srpllos vslorlla -srl sl« oostlolSQtulul äs trsiwksr 

tsi'Dlo la tlsrdsrs.

IZ. ÄLsui-Ltorl äs oostlolsQ^I âs trsQstor t«r»äo, !ü ooü- 
âlîll lo --sä-« vspo-1-or«» °" ksvorl-st» (spS oslâL So-S5°0 ,1 

sor Qsssturat !Q vspor-1 äs sx«) su °o.äuo la ovaolu-l» o» klar-
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dsrsa ssts UQ proosäsu lutsLs äs trsus5sr tsrmie ästori- 

tL setziueii tortelor supsrtieisls -1 Lilâroâieamieil ssesrsts âs 
sis ie 20ns eu mierostrst yi ie 2oes âs ietlusetâ s dulsi âs 
vspori.

l^. Ou tostL supsrioritstss meeeuiismului propus, ie 

eompsrstis eu mseseismsls âie litsrsturâ, supsrioritats os 

eoestL ie sesss oL rsuHs^ts sS sxplies tost« odssrvstiils sx- 

psri-setsls essxpliests âs eslslslts msoseismv, utiliLsrss 

ss ie esleuls âs proisetsrs ssts âitieilL âsosrsos esossitL 

oueosZtsrss eumârului esetrslor setivs âs euelsatis esro, âso- 

eLMâstL, eu posts 51 tLeutL âsoit ps esis sxpsrlmoetalL.

IS. Ss propues o eouL tsdeieL âs ietsesitiosro a traeo- 

terului tsrmie Is tisrdsrs §1 seums ietsesitie^rss prie dsrdo- 

tsrs eu bule âs ser tormsts ps suprststs âs trsestsr tsrmie. 

^roesäsul LusL nu ssts stuâist in âstsllu.

16. 3s stuâis2L sx^srlmsQtsI ZI ss sxxlieL tsor'etle, 
eu ajutorul moâslulul xropus, IntsLsItlesrss tisnslsrulul 
tsiMie Is 5Isi-de^s In xr'S2sntzs xromo tor Hör' stsrlel âs iLtsQ- 
sitiesrs xs suxrsis^s âs trsLs5sr.

Odssrvsres exxerlQSLtsIL s 5sQ0LSQuIuI nuelsstlsl 

xrs26Ltzs xroaiotorilor s eoQâus Is svsiwsrss uo^iuLii âs 

-5isrdsrs in Zsturi".

17. L 5ost stuâistL in^Iusutzs ssuxrs trsLsisruIui 

tsrmie Is 5isrdsrs s următorilor 5setori: Qsturs -i 5orms 

SsomstrieL s promotorilor, âismstrul lor -1 pssul âs saPl»- 

ssrs. Z-s luerst eu promotori dsrs eillsârios âiL stiolâ, 

lsms âs drsâ, srs5it, eupru -i prisms ou sso^iuuss triULL^I 

senilstsrsl âiu lvms âs drsâ.
LLLsurLtori sls eostioisutului âs trsQ»5sr tsrmis su 

eouâus ls o^tziusrss uuor valori âs L,Z ori msi mari 5atzâ âs 

51srdsrsa 5LrL promotori. Osls mai duas rv2ultsts ss odtzis
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ou promotori ou suprafața ru^oasL.

16. Valoarsa raportului diutre pasul ;i diametrul promo

torilor ars o marș iu^lusutzL asupra ooukisurstiei oelulsi roti- 

toars a liotiidului iu 2oua ds iuklusutâ, ou iu^lusute oouside- 

radile asupra traustsrului. LristL dsoi posibilitatea praotioâ 
ds a odtzius sosa oouLisuratis Zi dimsusiuus a sosstsi oslule 

rotitoare, oare sL permitL od^iuerva oslor mai mari valori als 

ooeiioisutului ds treuster tsrmio iu os2ul uuui sistem dat de 
tisrbsrs.

19. Iu luorars ss tormulsa2L idsi< yi ipotsrs uoi pri

vitoare la teuomeuul tisrdsrii. O parts diu idsils formulat» 

siut solutiouats iu mare mLsurL, iar osalaltL parte imprsuuL 

ou ipotsLsls tormulsts, ooustituis uoi direohii ds ds2voltare 

a luorLrii iu viitor.

2o. Iu torma iu oare ests pre^ utat, iu aosastL luorars, 

modelul propus poate 5i splioat ?i proQesului ds trsus^sr ds 

masL de la o partieulL (pio^turL, dulL de §32) iu ^ormsrs la 

uu lioliid.
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7. DL

Simboluri latine;

s - aoeslsrsîle, 1?"^, sm/s^? z
â - di^usivitste termioS, ^m^/s/ §

a - constanta Sd1msNSi0Na1L ;
d - evNStantL aâimeNSionalL z

O - eonstsntâ aâimensionalLr
oLlâurL spseikieü, 1^"^, ^/Lcs.I^ ;

â - diametru, L sm/ z
L - ^rsevsntzL, ^s"^I ;
L - aoeeleratia srsvitatzionalL, li"? ^m/s^I t 

ti - Arosimes miorostratului, I, z

b^- lungime la oare ^--0, L sm^ z 

ti^- lungime medie la oare i > 1^^ r

m^- masL âe Lâ2, HL , ^Ll r 

m - eonstantL sâlmensionsIL;

n - eonstantL sâlmensîonsIL z
x - xneslnne, /dan/, /st/ -

x - xss, L, m z
presiune vritieL, LSI, /bsr/, /st/z

r - nssL, 1 , mz
- eomponsntsls viteLvI» 1^"^ ^/s^I r

x,^,L - eoorâonsts spstzisls , I , z
> - eonstsntL eu ssmniLiestzls unei vitsre, 
L - eonstsntü, I^d^, ;

v - Lismstru mvLIu, L , sad ,

S - eritsniul LrsstioL, sâlmsnsionsl - r
Ü - lun^iais esrsetsristieL, L , -

^0»^ - tuneiil Lessel âe opstzs I yi ordin o,I z
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- OVLstLLtL Lvtvvs ;

I. - luQLims, L> , ;
« - WLSL molsoulLrL, L . Lüol"1, ^tcs/lLLol) , 

- crrltsr-lul LLaremLoui, sâlLSQsivQsI r

- QULLruI vsutrsloi' âs QUOlSL^IS, L»"?,

- LULĂruI msâiu. 8ll OSL^rvIor âs uuslsstzls, 
î^â- QULÜruI Iul ^vLAsârv r

OvQstaLtL, L^, r

^o'^I E Sssssl âs sr>stzL II si 02?âlL 0,1 ,

I^u - vrltsrlul busselt, sâlLSLsIvLLl z 

erltsrlul Aussslt loosl, sälLsnsIvLsI;

î^u^- srltsrlul Aussslt xsutru duls âs vs^oriz

rsâ. - xresluirss rsâusL, sâlwsQsIousIL r 
- ^2?ssIuQSL âs vaxoi'I, Z

k - ^resIUHS OVQStLQtÂ, L/H z

I' - cri'itsi'iul ki'LHâtl, sâiLesnIon^I ;

<) - âsdit âs Ileklâ , ^.L^/s^ z

k - rasă, I, , z
k - Orltsrlul kL^IsIstlt, LâlDSLSloQLl , 

s
eoQstLLts LL2sIor xer^set«, 2.LL0I.L, ^l/(LLoI-L)^ )

Z - âlstLQtzs Lsâls âlLtrs esQtrvIe âs Quolsstzla scrtlv«^ I»,

I - tsD^sr-s^^ä, 9 » r
tsmxsrstu^s âe l'lsrdsr«, 6 , t

L - tsLxsr'stui'L âs suxralneLlLlrs, S , r
L - tsmxsrstui'L xsrstslul, S , ^7 r

V - Vlts-L , ^L-^. l°>/^

- voluL âs vaxori , 1»^ » 1.^ 7 z
L
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31mdo1ur*1 Ei'«e6?ti :

Ooekioisnt âs tranșași' tsrmicr, L . ^U/sw^.L)

A- eostiQisnt âs âllatatzis voInmivL, 6"^, 

A- QVUStLQtL SâimensionalL )

IU »
OONStSNtü aâiMSQSl0Na1L )
vitS^L tictivL, 1^'1, Ivm/s^ ^QL^/t VD^ .s )j z 

baetis volnmstrioL, sâimensionalL ;
>- Ovnâuetivitats termisL, ,

vLseo^itsts âinamioâ, ;
tsnsiuns suxertieisiL, ,

f- âensitsts, z
ci - ilar terarie miitai', ^V/w^/ z

'L' - timx, l' , ;
H - âe eoQtset,

"X - tengitms âs i'Sâai'S, 1^ ,
2-1- vîssoLitsts QlQSliLtiQÂ , L, ? ,

jK - QOQstLutL 3âimensionsIL )

Inâivi :

cn? - eritiez 
L - iiendsrsr 
S - L»2 , 

1 - in^Iuenî^t 
1 - iiotiiâr 
D - LiOrostratz 

x - i>srstsr 

r - âii'scrîia 2?aâis1^r 

s - sstlu?sîis- 

v - vaxori;
x - âi^se^is xr 
7 - âirschia 

L - âi^ee^ia 2.
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