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CUYI3T E7AI3TE.

de perfectinns se imgto odaH cu omul 3! (ya manifestd^uneori 
viol<mt,In (pal* mai divuree domeuil ala vietil.fiind causR aClaaea 
a idaalea insctit inla-eagn iatcrle a
^^ddn^oi^ruinlnd pa eel l^aorenti gi impulcianlnd pc sal lucdadLttww 
dduta sprc atabdliiaie eutrcplc^bbtln&roa i^torului ideal al lai 
Arloicim,fiind teluri pa care actual^ leu ingldbat fKaW
giiw&Lra in prujrjmrU d^tranamitind visurile InccnsiEtcnte in atra- 
tegii rationale $1 realiste de mic^orare a pierdarilor energatioe 
gi crwgtoro a eficicntei aistenelor fi&ice*

Lucmrea de fa$3L se vrea o contributie modestA lbs lupta de stApt— 
nire a acesior pierderi anercetloe, conaidjerind cA la cm actuals, 
wis ^juit ca *Tvw^ c&ilor de reducere a ener^isi pier*
dutein orice proces de traacfoBB^rc eete de-o in:?crt&nta deoeebitK* 
iar maginilor hidrauliee aerie Exemplar inaceasiS privintA^

Trebuie aS subliniea insS c&,f!ird sprijinul cemtimm ?i sfaturile 
profesionala^pedDgucice gi pEriniagti ala Ae^dosdeitamlui Ioan Anton 
acoaatu lucmre nu a*-er 11 realisat si Be gpr&lxtn $1 pc acoastK cale 
etL-i ^ul^uaiin in mod apecial^Atraosfem aKn5tons&,de emulatie ptiln- 
tiflca $i cJutarMnevoitur .apM^lnind Scolii PnlitaAnice dln'Mmi- 
geeraa fbat do un mare fCloe^pentru cars no exprim&n profunda grail 
tudlno^!ul turning da a nmamon, tuturnr colagilor ccre^prin diacutiile 
purtaie,au ooctibuit in coaaomaroa pSrtli ieorctieowBe crprlmSm 
recunogtinta inft* de *^T*g** gl poraocalul muncitar co gl-nu odus 
aportul la realijuurea ct&tiunii eaparlmonialo gi a apam^uril de mA- 
eurd Jn ucelagi iiq^EmHuoim famillei pentru ajutoxul gi xGMarea 
acordaid,ln diverse nivele gi pe diverse o^i^-lrul .jul^udrilor do* 
vedeg^dacX mai am nevoie,e- aceastS lucrars,ca or!care alta^nu pea 
ie 11 ocnaldemtB o (toastie as (tote pro—
dhuati unul omni de factori,mai ault seat rmi putin vizibili gi eu* 
noaouti, filed lbs fond o oonoecintS a oondltillor spirituals gi ante— 
rials oferite de tard,gi in mod flraoc, odct^l so
intasree la mates co i-a provoent aperitif, fllnd incliiaaiK folocului 
t^xii gi reproMniind ,spar9m,uD rlepunc pc m^sara sprijlnului pri— 
ciit,iar *2acK ea a reuglt o& deschidX un drum viabll pentru analiaa 
plardarllor JbMrsslloe in turbamagini,seopjl pro pus in lucrars a 
fiooi, credoc^atlna^
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CAPIIOUIL I -

VSOBLBm GEX^ALE.

toerale hidrodlueaipe.

Producer** energiei eloctrice tn conditii optima gi cat pierderi 
wt vwsyiwMtiyAK 1* ass* actual^ o ocnditie a9a<E$ial& peatru dee- 

mltarea eociatltii modern* a caret civlliaatie so bozeuaa in mod 
hot&ritarpo ocmmnanl gi traamfocaanroe energied electric* ,preen* 
gi a celorlalt* fome de energie.
In torn ncaatrA^programul deoeebit de dezvulturo a eeonaniei natio 

nal*,injplic& tn toot* donmniil* outiliaar* cu mmcitn de efident^ 
a *nezgl*i,gHrentie e prcaovArii unei incite tehrrlrltAti in toato 
roourilo inductrlale  ̂comtribuind nnaijlocit la rldieara* gradului 
de civlllmtfjle gi bunSctar* a poporului romAn*

0 ca^cmentA enccgeticA de baai aat* f&rti inddalR energia hidra 
ulied,apa Iliad in viafn nnanitAtii terectre tm element indiapen- 
eaMl ,atit ocorpul ameneec,cit gi planet* omaenilQr continind 7c% 
ap**la ore aotualA,reall*area uneor magini hidreulice do mare eficiena 
tH,care ad pacaitA o prelucmre eptlmS a eneocgiel hidrauliee,apare 

o probleoK de intiletat* pentru epactaligti 1 hidreulicieni,eu 
atit maimult,cu ctt,doaenlul the utilizer* al maglnilor hidreulic* 
gi pnexmet^oe oct* deoeebit da eaet gi fleprodueAtoara^fiw aoncuan- 
tear* da anaatgie electriad,aceete magi tri vor trebui tai ae aaswtterl- 
a*m*prlntr-o ftmeticaera eaeedb^&MMEl,prodoKd&MMaa lor amind in oat*- 
tml atantiei realdanrea unor mndaewnte decsebite gi wwltarca pier- 
derllor energatica^Inacaat oonta*b,traiM)fOmatcarele
de difcrlta tlpurl*** padnmodul lor da fugot^ mtn re. rnjiirl nd o dublH 
tranrroTTMT* ener&eticA,iar prin eaetitataa gi varlatataa posibilitS- 
tllar de utilizer* in divariMl* Maatrl eocnomioe,se owiden^LazA cd 
*a*glTtt hidreulic* fearta c tutjia^roprcalwit^ tan demaniu undo problem* 
redwMtrli piardcrilcar energetic* ee puna ou BtTiagtmt&J&aA tinea 
eaacm cZ tipul oal aai ccoplicet de pierdetrl tl comatituie pierdaadb- 
le hidraul 1 oe din rotorli 
dijMloe au in alaStuiraB lor retard de pong* gi de tia1MhnA,preaMt 
gi rotdo de palate flzM,eete taper do inteloe dt de Inamnnatg devi- 
ne„la ocewte *eglT)t,mmnegterea ocroctA a bilMtului eeMHEotle,:hti 
*bit,dee& tee bluctdaazA problcae piatrderilor hldremlice tn turbotrena
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fbrmatcaro*solutiile cbtlnata ** P** wi&wt extimda 1* potqp* 
91 turbine hidraulice*reMltatele flMd ganemal vslabile gi canal 
turbotranafcrMitoarelor fllnd ozemlar pnxtra intreg damcuiul me* 
glmUar bidroulica*

Piarderlle energetico ccnstitule an fbctsr hotSritcr la selects* 
res turbotrenaforoatoerelor ^i a maginilor hiuxaulice in general* 
add la era actual! fieccro zcclmo de precent al raadamsntului coai- 
teasd f carte milt gi atunci*se iopune un pre^aa coa^lecc de soloc- 
tare a variantei optiiae, Lin aceate tiotivu*la realizarea unci mn*- 
gini hidr=..ulice de Snalta eficient! ea desfSgoard o activitate cape 
rlmental! deoecbitZ* cad pentru nlgta condign date se proiocteaza 
un gir de variante*csre ae execute sub ferae de models ezperimen- 
tale gi se incearo! apd iii labors tor* dcpartajindu-so prin ponde- 
rea pierderilor energotice gi dctarKinindu-se astfel variants opti- 
m! ce so va realize aceoa ca nmgiTs! industrial!^C astfel de 
aelectie se basses! deci*pc cunomgtsrea pierderilor mmrgetice* 
reapectivel bilentului energetic ce caracterlscas! din aceat punct 
do vedere eficicmta cu care are Ice is maglnd trsnafMmaroa energlel 
hidranlice*adic! transferal energetic pe palate rotorlc&w

De aceea*o prefecture judicious! presuptme in primal rind do- 
teminarea bilantului energetio din maglm hidrsnl1c!*o 
snammtit! a acectuia gi apoi oodificarea in cansecint! a predee- 
tdrii pentiua ae obtino o solatia opM-K.Mme MMtt*C"^^gt^r''e bl- 
lantului energetic gi ded a tuturar tipurilcr de pierderl ee inter 
Tin in fanet ionarea turbo transforms tcaralor gl a maginilor hidrcnll- 
ce in general, permito proiectantului stabllirea unci metode de se- 
lectie a variantei optime /155/*/156/*/157/*/le/*/ll/*dintr-^m glr 
mare de Turlante ob^inuts* fie cu aoeeagi de proleotare*fle
cu metede diferite*Orl*in zildc noastre*cSnd calculatcwl electro* 
nic a deschie perspective gi posihllitStl colosale mets-
delor tooretice ccle mci compliaata* cind + ? tediotic al hldrn-
dinamicii cste e^lorat gi revitalisat cu matemetlce 
cercetarea teorctlcl,cu nplicaroa zcostcla In proiectarea maginilor 
hidranlioe ctudiul cGmctoristicilcr ucestcra prezint! avnntaje 
de net5g3duit*A^urci*pc bunj drept&ta, oe puna introbareatpentru cc* 
cercetaro experimeatalS?
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I* tr*n*A*tw*tiwirdLe hidrodimBtice.

Curgerea In turbotrenafomoteam (fi^l.1,1.2) $1 in apodal in ca- 
nalelo interprletart ale rotorilor md^li ?i radiali-KKtali estc 
unn dintre cole nnl ccn^lde d?c^rl in d^neniul in^ineresc al ae- 
canicii fluidelor /G^^AceestS curgere poate wee on carneter pu- 
temic tri-inensional catorits efectelor rotatied §i cte?burii cana- 
lului intcrpcletar 9! inti^-adev$r, in cetul rotorilcr nm^inilcr hl- 
dranliee zpar doud categcrii fUndancntale de psraoetri ce deterssina 
coopleritnten epeetrulni hidrodlnaaictpe de o pcrte.forsa gwnetrlca 
e ccnalului interpcletar, dublu curbrt in spatiu, cu c:ec^iune patrula- 
ter^ wnriabilA de-a Ivnyil firelor da cnrent,iar pa rsltK parte, 
canelul ce efld in dgcare de rotariesMtfdl ad oermtitle de migeare 
ee reporteae^ la eteteml da referlnfd ndnertlal.

H^l^l H^1.2
In turbo  treuafernatcr^curental de liehld,aan tcceul de lichid 
l,3)^ero o d^care co^pllcatdwel ce oipcl de la rotcrul de pompd 
epre cal de turbln3,ln ce;^ael indicat de s^eti, deci c perticulS de 
lichid se rotate in jurul arei toroide Og,pe o tredectcorde co do- 
pinde de feme profilului circuitulul(reprezentat do aectiunea ha^ 
guratd)^l in a calami tisp pertlcula de lichid ce rote^te gi pe un 
cere cu oantrul pe am orbo^lcr turbotranmisiaA,aabele
nigcAri depinaind de turutlile arborilor,priTar yi ccn3us,nigcaroe 
rezultantd a lichidulul fiind c nipcare ellcoidall.nfoct&td de ro- 
tutie,curbur^ $1 interne^i-nca retelclor tanden,

Curgerea,in ccucrcl,tn cnnnlelc interpaletere rotorice este turbuAe 
lentd,orl stivetum turbulent^ a curentulul ante putomic influen- 
tnt& efectbl Mortal or Coriolis oa n^?r d- torlt^ rotntloi,prod)a^ 
cfndn 00 fencoene de stahilimre d% jtabilizare a ati^tului linita
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turbulent pc fefcle ctm&lului, founimd^-ee MM de desprlndere *1 
de gtagnar* el* fluidnloi,in funotie de aensul de rotafiet "Mie

cerestiri experlmentale recente /Bathe, P„ 
J,l,Johnaton,Froe Shear Layer Behavior In 
Rotating Sy st eom, ASLIE, 3w 197 9/ de pildd, aratd 
cd la cuzul desprinderli,ca gi In curgayea 
oblpcuitd In canola ro Ubuare, rota tie inflaan 
teaea in j&d sl^llir,ratafia dostabilizetoaro 
reduciad <U.stanfa de roGtaparo & curantului 
liber, iar ro tafia atablllsatoare cresaind-Ow 
(flg,L,4,l,5),Curbura canalului int&rvine prln 

ae suprawaa- nacte cel al Sort cloy Coriolis, oou tri blitna in sana 
tiv sau poultiv ^supra otructurii curentului;s& addugSM R^ptul cl*
foma de difusor a Ci-nalului compiled pl mal oult protlaaa*

dlstorslanarea putendLcK a curan 
talui,a c&qpulul de vlteae pl 
prwwlHnl, distrlbufia de vltene 
illnd total MdiflGatZ fafS de 
ouzel canalului atafi^nar.In 
fi<:*1.6 ;i 1,7 LobMr/34/pre- 
zinta distar si onarea lialilar 
de egsll vits&c datoritd rota- 
tiGKiacalrul Strouhal iiind 
sici s* ) Je asnMoea, 
curbura conduce la
^ yritla unei nl$cSrl secundara

-i<_:.1.5 datorate forfelcr centrifuge,car
so oupru- ur : curgoroa cecuncard datotrutS forfelor Corlol i u, cou^yu-
nerea c lor c a J.;c ri produclml o r<nultantd rllficil sc evaluat yt 
eoenfiola aa cc^Limml picrlorllor hidraullce <Mti canalul rotarlc 
interpaletar^s :1 ug : o Sor^ele .^i efoctele viucocit ^11 yot fl 
un element moJiflcator ijportant in ^anerarea cur srll 1 <*
fel ou pl ourentul ce intrS in canelol rotorio dlntr-uii canal
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cii^pul necelemtlM Coriolis $i eentrifuce ccte varln-
bil,ofoctele aatssTa cui^erii oe co^lictl $i *^i ^olt./135/w

7lK.i.7
Rotn^in cur bum luflusn^eec * cur-ciw ?n 'ifunor,^^

dlflsind-o In ood dmsti^/12o/,/135/.
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A** qpuae WttMteb* /lot/^odalul (ncgHHii tn cwwlnl rvtcarlo 

twt ta&i inportantd problnnA in oeroatarHA pl proiwrthnpea wiplnUb 
lor oantrlfbee, perfoniKtntalo rotorulul daplnztnd de dlntrlbntla cwcwt 
tn&Ht In apre dccsdMrz da cai^coM* poten^ialE cant aw MH1
oaMMazft tn ealcnla.ni$car$& din canalul intarpaletar, curgarw. reeld 
pgpzHlntd virtojuri  ̂a^ocii e cu zone do cta^csre $1 do tia^aenea 
f^noMKMl. de dira care eate no pe-re. alincntat d? ;^ijc 'rile jec-urd^re

aw tn uma desp^d-Md^rii curchtulni^dccprindura cure c*-si—
depinde do iH*horia < ntG-'io4—n c^rgorii.CcupLirtir co. loy

da vitaat dintj^un rotor ceni-Hb^?C/^calcul^to ipoteza ct^rgszll 
potan^iala (flg.l,8),cu cele cb^iuutc er^rimcntal (reflects 
difcawn^ale dintre teorie $i realitate*

Tlsa.8 F1&.1.9
StntMUw wxpandLaHBtala aJLo l*-i Elbing/ 37/ annpya wnui rotoria 

Mntd nagMtiv apactml turbdlimtei (fig^lc)^dictrUm^ia pierdcrllor 
*nmrgwtica (fi^l^ll)$l a vitazei relntiva (fig.l.i 2),comirmind coaw* 
plaacitataa ai^carii turbulente evb efaotele rota^iei gi curburii^ 

D* ^pttdacd pmd DM decult o janoa^tcre globaJL& a curgorii tn 
turboirMwfaruatoare gl in general, in cK^lnile bidr&ulic*^tnra sufi- 
ciwitd pantru calculul gi proieoterea aoestara^la ora actual^ ; 
nwuna&raote ob^uirea unor rotori cu eficien^ tarnrs^ gi gu invasti 
tti mMoabila/74/^clnd oc c<iut stablliroa nnor previziuni ctit nai 
pnecisa aaupm t*es^agur rii proiect^rll^asto abaolut naceaara 
tnrwa dataliat^ cuij^orii in ounalole intc3rpalatamA/U2/^/63/^Qri^ 
foptul cd in uceste cu-gcrea octo ntit de ccMpl8^?i,flindv
viecocad^nepaKnancntn ji **ri^*i^ <'fnn< (on nodolola zAtaKH/^
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tiee exicrtente at mi ^oatd dascrie fcmomenul real^abia in til tri mil 
tim elaborindu-ae martode taatrtlca car* inoaarod *& wdclaaa fa- . 
nfwwr^* ec<^laacae^lnizd cant da afoctal* ratafiai pl eomcatrlad 
canal insii s& retigaaHO& o nodelcre cHgJL<rt&*ae6& oa conduce
desi^ur la claci-epanse intra razultatele teorotlca $i dab&le renle
gi cttu/icl^ cli^uTu soluble d*-c ceteniurr. corect perfoz&antdl* aa- 
glni-i bldraulica ecto ccrcatcraa a^yerl^iaitald^incerclrila de la- 
boretor ccMetituind in prezant fundaiwntul criclrei cercet^ri

datazniaHrli itii^dMtcl final*

normal c& aeeat lucru a& se

Confi^ym^ic hidrodiimnd

rail acta gi a supra piarderllcr 
hidraulice^ ale flind influenza
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FiC.1.12

te in iaod atMlog^Ae ecelapl 
cere defMWlnW cAnnA 

hidro^nnmic 3! apre deouobire 
de cozul cur^arii intr^o co!^ 
dt?etS dreeptg canalele
rotarice pierdertle htdraulice 
se aodifieW ?i erase dstorltS 
iofact elor rotatiei ?i emtnrii 
csBsltlui,3i9c3TUe necundnre 
icamtribuind indeosebi la aKr&- 
kosL volorii piarderilor hidrem 
^lesJtctazBlnerpa pierderilor
hidzctdice in canalele rotori-

ce interpaletnre note strine leg .tX de cunoa^teres distribtitloti de 
eitese sen prasiuni^Teepectiv de infS^iperes curgerii In acaste cons 
le^celoulul teoretic al pierdcrilor fllmd a proMLamK conpl t eetKa Tar 
da aare in tares, acvlnd in vodere faptul c3 weal any oa ait aal oocrectK 
a Mlsmtnlui energetic pemtte o proi.eetare cpttaA a HBafinilar hidra 
wAica* 

1.3-M.cululpicrd

in ^enar*'',**nto'**''^'**a bilantdlui anargetis la tarbotrassfor^ 
enAcara ae baseaMpe a eontebilisare a tuturer categoriilor de 
pierdari,definite pi wwprtnate in mod clactc, cotifom hidraelieii 
ne^!ctal rwr fine /3/,/46/^/M/,/56/,/115/./13a/,etc.Dar pierde- 
rile hMraalice in canaldie twtwlce TornsadK de fdpt tm tot imt* 
tartan eoApler dj int^ractiuni ,plerdwrea rosultantd ne filed nid- 
decne dspla sual a plordar^dor pcrtiole, fini te ca la conducts
Deficien el a taeio&ei au lap us cXut^rca alter c&i gi an putra sgrTne 

cN^la ore ac LualL',&-cu conturat clcr douS nctode diatincta:
-metoda "exterioa^ ^,cc pomind de la c ^-^ctoristicile de function 

nare pi g&a^!e^ria inter turbotra^sforaatoare ezistcmte.etobile^te 
pentm un artoi<; QQ^tetnlu de cadstentX.valcrilo unor coefioienti 
de pierdere Globoid; anlutiJi aid rorultatale Ini Ylevrly/116/ 
Pellgrad/123/ :iubliniea o astfel de metodX so peete extinde 
ou buna reztltato in intrCG ^o-eni^ nacinilor hidrenlice. 
-setoda "l^J.ericar?",ce co r.tr^du^e e? detemire.pe baza principiilo. 
n^^micii f-u^c'clor, er^rcoia ^cncrtiH a pierderllor hidwtnit^e, 
in fecial cc^t de treria ntmtului lirdt^ pi prezontird avantalul 
c<Haceptarii ^ecurii &tiui intirt nl cur-erii, preotn gi cd al validl— 
Mill (pnurale ei aceastB antcM filed coopntibilS cc intreg dans*
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niig. TM'yluflor hiirfiullce. /lo7/,/ioU/',reeli-caaX o cintecK
prmontizd 'oto^ele lui LoiSianHki,Speidel,ctapeaav,L-arkov.de <v\*nuJ 
Up! 3rdwllor hidraaiice in regelelc turbcrz^. :n lor, baza conal-
der-'YTiL ntratu!ue liaitH.Tu Zel Lvov/lob/ altii.pe ouza unor date 
experietantalo - oieutului 1-eJ. i& ro^ole -.110,propm.e

Ow-loal _ ' - *' **^ ^ . j.<, <— ** u v oi3'^L.oam.
tin ^cate,to .to weenie -ietodu Cu a ^iurCjril.r hidiwllo

?.r ccmalela tuturpalutare ale i.l jr.pc baza ^.Icululai atm
tulai liait'l l^LLaai' turbal^au*. pc proaii*ia ru^oaua do profile 
eem po s\i-?:-?..l.^..- ^lotei,p ezizta trod Cwiiciau^c grove!
—nu 11*- 1 Co rc ti..^ia ct^alelar interpaletare.
—mi c<mt de curbura palstclbr circuisului
-mi Sir cent de ciferoirSa co e<siata intarc curgerea la c&^ul profllta- 
lui aingulzr ,rc^elui de pivfile ,t<au auprafetei paletad pi coHol 
real :tln uagina zl curjeti.i in canal cl rotcrie( efectul canal)

Ln prim pea in diroctia remedierll aceatcr daficiente 11 cowti<- 
tnie ceroetlrile ezpcrlmemtale ale Ini lcmo-0-lahiham /87/^aaupra 
mxir rotcri de turbotrannfnr wn^w re de tipul Trilc^ln mam cArora 
e-au deteominat aproiimitiv varda^iile ooeficientnlui da frecare, 
In functie de moSrul Reynolda^pentru diferite tumtii ale rotorului

Depl Toao^n-Tehlbrm n-a studiat tarbulenta in canele,relatia 
obtimitA eapirlc pentru ooaficlantul de frecare are foma dnilctrH 
an can data de Bladm^fSrA land a apArwa dependent^ de retable in 
formilA,oun er fl feat coroet pwitrd caenl canalului roti tor, (fig. 
1,13) .tot in daaaniul turbetrwm- 
fomatoarelor 13  ̂45/,utillnindu-ne . 
reamltatale lui JungeJaw /S2/,se 
prcclntd valorlle pier&xrllcr hi^lre 
nil co pa baza calonlulir*. etretului 
llnltd laalnar,tini^id cunt de rct**- 
tio,f?ir3 iza? a so reugi stabilirea 
unei mpredi utile pantru coaficiw 
tul da pietrdaro yi a uucl icrtodclotgl. 
gcnnrule do cnlcul.tn studlv jjitero— 
aant influonSei rotasid,KU 
curburii canalulvi,cu cplicaSii in 
majinile rcilnle pi connid^rind Ti?- iig^i.13 
car on 3octmdar&,este raali&rt de

/lT5/,dar s dop^ji probl ancle de erdin &eueral.STMrbul 
^l^/^^14T/,in ochimb prezintd pestru c^nnlcle rotitoure al mpinl^ 
lor radiale o Tm^adA de TMolvere a ecuaS'llor Co in regia
t^^*leeit,eu ccnaiderarea rotstid,prin ii.Le^cur'ea acMtom gl iitlH—
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IWUMMA C presl^L 13 dTCKptX TirH ptNltrH tGDHllZMMt 1A
y^^tSwCalea ixxa^ta de ^Ipirbel egte do altfGl*cenaai des utiliZA- 
*3 da pmtrn studilA turbolantad. In oansla rotitoara.

DgyK cao 33 provoacd in &pTrl-^is nlycSyil
eonniwlrirt.^.""-* jo disipntii suplinKii^ru^OTvln /91/
m^iMadK tecreHc recast- aincare scc.aid^r3 pertY^? c^nalele na^ 
yinilor mdiule,obt,lni^i la peralel cu Johnson /73/,oct^-
atHle no descrin {nirM cn-'l soc'nidur, oxy^csir vitezei ^lyc^rii. so* 

yi pierderilor liiGrt-Mice,datoratc aoeiitei Ti^oSrl.obRei^- 
V^nA^-oo el ale doplad de nua'-rul ?ossby,^nn^r rota^ienzl.definiT: on

pstii M^liweniare da tori ta rtl^carll

flcicn^ele motodelor clasi^e de cals

SlmgMTF eale corect S ^o-a utilira ecwtllle de al?CMW 
oeto la oondHHJe df te, ob^ir.ir-du—ce in final, prin solutionarea aee^
tcTU,e^!resls ^anar^l'* s cocfldentului de pierdowe hldrtntlicK,ojLpro* 
ale oe in^lobeat* in sued firr-ee efebtele tuturw cendisiilor initials 
(miseara Eecundj?rd,yetatie,curial,turbulent^).

l*4*Naeesitatoa ntudluluj cur^erli in wonducte rotitoarw si ^irbate.

Byre deoeebirc cc pier^erlle 'rtdr^rliee dlA con^ctele sau canalele 
ctationere.Mn^c ^ctodlcc 4c crlcul ente deetu3 de blue mwS la pimet, 
in cazul rotorilor t\irboiranmil3ii]or ^1 el ^?inllor hl<iraul1.ee in 
general^mi^cciiea de rott^ie ? rce^toya,foT^t!P canilelor ir terpnletare 
de eectiunc variabilu curbuto iu Hr^tiu,mpt.yfi'-i! nw.^ror^^ a 
vtteaei in Koc.Hmen t ansver^ l^ a c^l.i3ul,aint ^mz41e uacr play-
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dsri Lidruulice cc.^lexe, ba&itepe fern^-ieue J.odespriaidcTe ji virto- 
juri s^aundare pi turbulen^,^ntoxitS dif icult ^ilor dcose^
Lite de Q.ipri iara teoretioa a r^erl^rilor ra.dr?ulico caia lelo 
rote-ice interi)alewre,in literature, de e-^enislitute ye nroceleegR 
deobicei La uunptprea rela^iilor d? cal ml re la cur : ei*es. In cor— 
ducte tixooprin aoaitcraa tutor co ficienti de pierdore ob-.iru^i expe 
rimental /lol/,coea co limiteaae iaod. Tetoda taort ticL ?. nigte 
zuri pt*rticularc;c.wfalcare^ pierderilor hi^lremlice pe diverse cato- 
^,01*11, caualder Ludu—oe septirat pi erd erile dutorit^ Bch*'^3h"rii c-r di
rectly* cole ddatorita variatiei hrugte d eec^i^me.pi^rieri lon^tu^ 
dinala, pierderi datoritS' migo&ril sectr^nre, pierder^ilr diftizor, 
conduce la c Inotraaro artiiicialX gi cum urrtS cxperleM^a o astfol. 
G-; I duou In cole aui multe cazurl la o MbstantialS diver—
gent i a recultatalur teoratMe cu cole exparlsMntRle.Dn eclcul co- 
rect,preHupuna conaideraraa tooriei etratului limits, gi a curgeril 
oacu<)il<!jM,<^nj ault,avind in redere eomplexitatea curgeril din cana- 
lalo rotOBlce,im ae poate aborda diroat probl^ma piedcrilor hidrauli 
ca din turbomagini, notodde taerotiuottwobuind a fi elaborate eta- 
piznt,pladnd tie la ctccul cal nai admplu opr* tael ami complicet gi 
in ccaat aana,oe pen to conwidara co modal primer al curserii in oa- 
nnlul intoryilctar^ curgaraa In ccmdncte,dar depSgind ideea calchiezii 
rcaul tataler de In cazul atatloner, gi ocnatuindu-t^e, intii pentru 
rwKiaal laminar,o meiodi anal 1 tint gwneral&,oarw utilizind eawi$iile 
fundcmcntale tale mecanldi iluidalor,Hl tin& ccnt,riod pa rind, in 
mod firone, do efectele datorate cmrburii,rotatlei, gi tTeeindta-ao apoi 
la regiaul turbulcni,prin aJaptaren metodei la eomplexitotea cerutR, 
ob^! n^rdu-ce in final die tribi tiile de vltood pi pierderlle hidranlic 
ce cu uc rcsultat logic^Xanuy /73/ de piI3K*a utilizat cu auoooa a- 
MlosrifA diatre curgeraa in rotor gi can dinti^o conducts curbctA 
difUzor,n-.iiil cuijor-^ ocbivalMila din conduct , proiactaroa ro— 
toiilcr ^i <Aceaat& podbilitate de—u ecnaidem curgeraa
in couL'ucto rotitoarc gi curb^te on mc*dal etl curgerii in tMAomsglni 
a Jvzciiia mi cl^p lurg de inv^ti^^e, conwtituind saltul calitativ 
nccc^ir Aii Lr ^cc^cn de lu uctoda dosicS a pmluiirii razultatdcir 
u.e la ce. .uctele flxo Ljupte, lu metoda etudiulji direct al afoot alar 
rot ttiei cnrburii in cur(,erao pile cnnale,gi fiind nia^nra cala
ron.^3t^ -u^el^rc a faac^u*alor i^ln rotori,po bnaa clteia^ai apoi
ca aborda prohlraa picrderilor direct in

oetjota c-le, ixiaaiti lacd laanilt do Adler /l/,gi rcluntd de Ito 
^eveult fu^drnwztala pentru to^i cercctltoiii ce o—ou ooupat 

de cu^ioegto^ ; 1 an nului din lotorli tua'UQtatiginilar,in "sltimil lo 
ani,r?eH3iadu-s3 proycze raaAvcabile In ntudiul tcorctic ai —r—*— 
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wswML el curgerii gi pierderilor hidronlice din ccnducte curbate 
HenmtMoam^fKrA ine&ae elabora o metoAB genemlB oar* e& fie 
velmMlH pentrn eondi^i^le speedflee curgeriHL in rotorul tnrblne 
lea? gi pompelor cemtrlftne 5! crr^ si ponta fi aplioat.^ In cc-lc*- 
lel ooeficientului. de piemere hidraulie^ pentru o gasK larga a '
TnlcrUcr curburii ?i rotatiei^indiferent de rsgi^ul do curlers, 

gem turbulert.( in fi ^l,15 so orezint^ dup& /57/ eiootele 
ocrburli si rotntiel* a)cannl drept rotitor;b)cnnal ourbat static 
nar^o^canal roti tor eurbat)w^etoYele de nalete aeobile fine ale

ttarbotranefoacns^Mtrelor 
Hint ret ole redial* sen 
radial-arlnle pi canal* 
le interpaletareauuu 
o confiaeratie atit de 
cooplicatB ca in cazul 
turbinelar Franais^ceea 
ce fnce ca apTwrlnarea 
cnr8*rii retbriee cn e 
oargere in conduct* ait 
fie poaibilS gi ohlar 
de dcrit.

Ccafors celor spue* 
ethene,present* luosa 
re igi prcptme e abor-' 
dare a studiului gi de- 
terminBrii pierderilor 
hidrenlice din oonduot* 
imrbate rotitoare^aodel 
ebsolui necesar pentze 
incelegerea our.^eri3. 
ctMiplere din rotorul 
tvrMhj&^inilor,ura^rin-
du-ee L Lttbili^ea u^ici
-^iod* tcoi ciice ^emcjcol

valubile,cure pv^ait<" peniru o.'-lc- el tushie pertlcul^^ calculnl
pierderilor Licbwilice iudif ^ ent d^.- de fuj.cti 'i^-e.sS pcnX
In evident i, gi ^fjo.wtrie^. uo^ductoi esupra coefi-
oientului ^.c iL? tciud c de vit^n gi
stmoturii bua.baj^n.u a curjeri?,ro^nHntele ieorc-tice umin*i a fi
verlfieate prln j.acjrc .ri e . ^rl o nc^ipabil4 sS
nodeleae nu u^ti canducta cucbnt. : ro«JLv«ra,d^r un ivicrio 
intarpaletM^calmu.^ nectar ueeiderai* ar const!tui un pas iap^ 
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tent In stapinirea fwMmeneler hidrodinamice cooplioate din turbooE^- 
glni gi ar peraite.-. in -malcgie^utili^ re recultatdor la pr ie - 
tareu aaginilor hi^ur ulloe in ptrioul rird r dlal%fbcilitiy deter^ 
ninai*oa bilan^ului energetia gi Jeci oontrolarea oetodei de proiec- 
tare*re^eetiv rcalizarea und preadoctii a variant dor optima.

Elaborarea unei notode tocretioo de calcul al pierderilcr hidra- 
"if*** in conducte curtate roti^oar^invune evident o cunoagtcre prea 
laWM detaliatd a fenomendor ce ayar in astfel de cazuritpentru 
a permite fbmularea uncr ipoteae de lucru corMpunc3toare.in voders* 
apropierii do curcerea realR gi atunci.ca prisR et^K eate neoeaard 
o trecero in wwwiatf a configuratiei curgerii hidrodinataice din con- 
dnete gi canale curtate aan rotitoare.pentru a so putca detaga de
mon tale ooontiale de cd^ aecundare pi a ae Centura un model edeevat

in ccnducto si canale*

M^go&rilo socundare^ceneate fio de rotatia canalului, flg.1.16^ fie de 
curbura ooestula, ecnyl oM mult curgeree turbulent^ trannformind oig- 
enroa elected in aga eiaa "curgcro turbulent^ ceaploe^tdhupa cum o 
deauaegto Bradehew /24/wde aceen etndlnl experimental al sdgc&rilor 
eooundaro eapStS o valaocwdeeeebittw

Ftg+1.16
I* erect erne (Tift dean* de amlntit oeroet&rilo experiaentalo ale 

lui Imnaanan /61/^/lol/,a edrui tana de doctorat trateaaS detaliat 
problcaa curgerii eooundaro in canale rotitcaro^punindu-ee in eridm^ 

dietrUmtiile de vitead, fig.1.17  ̂1.18.1.1% 1. 2o. , cercetari relatto

BUPT



In /62/ 91 tpol In /112/ 1,21,1.22,1.23)

LlS.1,17 Fig.i,ia
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teats aeeete wrwayle ateetd l^odMUtataa ^licRrii reeultate 
la*  de la canal al a ftaa $1 etratul lloitR tnrtulmat da pa front! am 
rigid*  ataticnar&,la casol eea^lleat al rotorllor turboaaginilor.

*13.1.24
Ca o onnaluala important^ee Met* aS Cf,<MMMBLxLentul de frecare 
orpcrlmcntal ante eel mare (de 2 or! ) dacit in caanl plHail etatlo- 
nare,el areeetnd ea tam$la,fl3a^5.ei dad trebuind d deplndK ?! 
da mtparsmetrnal afactalul de rutatfe,paramat!u datlrdt on raportul 
dlntre iBmrtele Carialia pl fsartela laertlale (la fei on al in/34/)<

dn aoaat eantart ea conaidatr*  infataannta cercetRrilelMi B. 
lakdmtnarayana, /M/,/ 4/ ^/5/^/5a/^53/ ,/95/ as^ra curgwrli turbulan*)  
ta tn canal al a elicoidale aletmer pm^e-indnotor pentru rachete, 
tn prime etapR aeeetp atodiind atratol Halt*  turtnlant peo paletR 
eliooldalK rctttoare,fl3.1.24,pl stabillnd aoaetiile integrals, in 
mare aapreala tenettaaeentlale eata dat*  dapS tttgert

2Ke„

axpraala utlliaat* pi de Starbul /14d/
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Pig*l*25

Dar.studlul otratului limits turbulent pe iwprafiata pule tai 
nu ccre^unde ourgsrii reala din turbcnnpl ni . daoareoe an aa tine 
cent da "efectul " gi wa atudia in a dona
atap& ^zrbulanta tridiiAcnsicnalR in canal a dieoidale rctitoare.in 
vestisatiile taoretica pi eeparioantala relavind diferenta aubstan 
tiala intra rosultatele de la paleta singulars pi caaa3*ceea cat jus
tifies indraptarca carcetKwllar spre candMcte pi canala rotltoare* 

Fa^g de cunalul sta^ionar internaltile fluctu&tiilor turbulen 
ta creactrotatla svind tandinpa dc^a ia&ri ccmpcnenta tanaitmii turbu 
lente in directia curentului pl a siegers celelalte douR conpMmente. 
in tiap) ce cuzbum prezintA un efeot continr.

dtudille lui J.doore pe canale rotiboara /lo9/ eratR cS rota*^ 
tie provoacA un j^ndlent de presinne transversal. datomt fort alar 
Ccriolio ce produc nipcari aecimt'nre; ervolutia currerii in cunnl a— 
pore siallaru eu can din turbosapini,ln debits scRzuta.un virtej a- 
pare pe psrtea de a^rapresiune.in tinp ce la debite mai nari*cind 
virtajul nu cate nr uzent. ctratul LLaitR turbulent de pc pnrtee de 
depresiune sc intjro^j', ti-eciud la forsti de dirS InrgA^Fortele Corio- 
lia au o dublL influent secundar& cause t5, in direct io tan-
^cntial ,de co-!ponentele fortoi Coriolis paralwlc cu suprafhtu pcret 
telui pi^structuru turbulent" a sti^tului pente fl racdificatR
de co jp nentele boriolis yenpandicularc pe pcretc.Ca pi J.ilcore, 
Loinaanu /93/ descrie cur.joreu in rotor, iusiatind CLnupro. efectului 
sttibilis?.tor ul rtigclrii necuudare in c&zul stratului limits do pe 
pai tea de cupiupruai ^e ;i . ea^bilizutw.saocl&t unoi ere?tori de 
groci-je. Li. < -sul r^t int de pe partes de 3cprosi mo a ce— 
nalulul.
J.2.Johnston. iutropYdndc un aaplu program de cercet^rl in vederea
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studied! turbulence! in cunule rotitoare, doaonotriad in find/7C/ 
cS rotatla schimbiri de baza gi co^lexe in structure stra-
tului lioita turbulent gl in regkml de curcere. J.I^Johnston co.iclu- 
zionoosn gi el ca,daou co^onentele Coriolis pamlele pmduc dged- 
rlle sectmdare,cole perpendioulare pe suprafnCu oolida produc efecte 
de stabilizare in structure inadgi a turbulence!, uoest al Joilen c- 
fect fiind inaotit de trei fenomene consaBe!(l)rota^i& panto modifica 
reportul dintre producCla turbulenta gi disipaCie gi astfei modifi
es profilul enargie! turbulente gl profllele tensiumilor gi vitezei 
aedii transversale din strntul limits, analog cu efoctelo curburii 
sacmalatc de Dradshan /23/;(2)rota^ia poate dcscrogtc tendingn stra- 
tului 1andnar,instabil hidrodinaoic,de—a sufcrl trenzitia opre rejua 
turbulent, adicS rotatla poate anihila tranzHin turbulentu;(3)rota- 
tia poate provoca in cur,area ladnera in canale inotnbilit^i.in^^u- 
cind marl perturbs til, a o forma vo^ticitatlldr lay lor-C artier 
(fig.1.26)

Fl^.1.26
J, 1, Johnston remarcti o cregtere u producCici tcuaiunilor turbulente 
gi allui (-u*v') pentrv o rotaCio l uoitiV (q>o);dac" roteCiQ ante 
no, tiva roduc^la turbulent^ ncode.PentrU a comet erica iafluwn^a 
rotatiel asupra stabilitStil turbulence! JoAurton utilizoazl un 
paramotru adl nenct nal, aprorlmat in final cu num'rul Si^tardson, 
utilizat d*. Lrudshow:

Hi - - 2q / (^^y),arutind dupl Leeius<1971) c.: stabilitatoa 
exlat^ cind Ri)>o,inr iuEtabilitataa ciad Rl<o.

I csigur, trebuio oentionat aid co Johnston se rcforG In ctabili— 
tote din punct de vedcre al turbulanSei,pe cind o.jre gi Lohjaa*.
studioz'I etabilitctea stvrtulul lijrdt din junct vt. re ul dt-s- 
' ocestula ,i Coci,dacn partea de ouprepr*. si aie <,*. cono.lul<-.i.
octa Tri stabile in prlvin^a dospri^derii, La aviiid ioc pe
partec <-.e depreduue,din contm, din punct v^'ure <..l*urb^-lauCoi
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partta etebilS eate cea de dcproeiuna^ emAtatde ezperLo^w 

^ale ni Yui Joizurtcn  ̂cantitative ^i celite^lve(rizueHz3ri)pcn 
aeideet^ trei gone w stabilX( Ri o ) *inatabil2i( Ri o)nentr^ 

(Ri-0),fl6*L,27

iig.1.27
lu ^-cgiunea ctabila ae confirou experimental acadoroe produc^iei 
turbuleate^a tensi mailer turbulente ni n viacozitasil ^arentegfig 
1,28,secundata de o tendinta de laiatnarisere a stmtului lisitA,in- 
sotltS d. apuri^ia unci zone do pre duckie negative a energiei tur- 
tmlcntewln regieinea inotebil^ crc. te productia turbulent?^viMcozi— 
taten ap&e*ent? <E , roeliziacu—ce o instabilitate dr tip Tayloy- 
Gortlar.dar a.--ei-e gi un necaniEm de lira!tare a cregteril tenadunilor 
turbulente, 'atorit" volutclor turbionare.

'l^turi .*.. t'eta ie^ofectole curburil c&nduc la mzultate elrnl^ 
lare ji z" efcctole conihinate ale rotablet pi
curburii/75/ aauyra atr^ tulul ii iltr turbulent,(urtind a? efectele 
curburil ?i rota^iei asupru :tructurii turbulente gi nodul in cere a 
aoeste efecte tousi uiile tun^entide turbulente aint ctilt
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important* decit ef octal* ezplicite introduce in acua^ile 
mi^cara prln ca cousin rot&tia gd raza de curbur^Brads&au

cd.in eazul curturii.acvind t^/Rci o,o2.cpar aodifi- 
c^ri ala tenolimilor tangential* turbulent* de ordinal a lo .

Flg.l.2S

dat*l* ezparimentala. J .P .Johnst43n ajunga la ur^t ^urele 
conduziit
-fiacar* *f*ct aepamtal curburii pi rotatiai produce stabilizare 
aau deatahiliaare in ourgerca turbulcnt&.
-param*trii local! c* arprimA aenaul pi mKriMC afactelcr stabilita* 
tii aint imoarale gradient RicbardaotM

unde U act* vitace principals.
0 daflnire ainteticK a aocctcr cfcctc da ctahilizar* ao poet* face 
prln achann datA in /75/.fig. 1.29.

S coala garoanR da hidrodlJMMKlcil a turboaaginilor s-uocupat conseo— 
vent da prohlemel* coavluza o^e ourgeriA in cenale rotitoura.incepin 
cu Scelig^l43/.Dehner /34^.Sdberg-Iaroem /153/.Jungcluuu /02/ si 
con^inuind cu Uarpfer /.Elbiug/37/.Pacha /119/.I^H^c32n /57/ gi 
Butencuar /39/.

Elbing atudiazu eHperlaantal Ji^c..roa CocT-ndar- ju^b?\lent& 
canalul roturic radial, of erlnd un bogat us tecrial documentor, oompletu 
in and iericit da mdsurAtorile lui Hellmann, cam dete^adLnK yl el
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eomponentelo turbulentdgti migcarea secondarAJh! on 
suit inolntea lui Hollm nn^JJtoare /lot/ stntMaeo tooretle gl eot^- 
perlmmfrl curgerea turtulentt intr-un diAsMr dr^t social rotl- 
tor,puhind ?n eridentK tael a teat problemele oo apar la ccrgerea in 
MnmlTltr interpaletare^gi avind in vedero izportants pentm stw 
dillo viitoare a aoestor choatitml co dasvAluie iencmcnale curloa- 
co din canal de zctltaaBeonerltl a so stlnui aoatptMS
Ics^JJkwe ocnsidarH emscrea iap&rtltA in petm regiunleourgsre 
potential^, straturile limits sqperlor gl inferior^ curBcslle in ed- 
tur±,strutarlle limits lateral a^atgcArlle semmdaro flind genemate 
in straturilo limits smpemlcr pi infarlar^in tlnp co modlfloXrlle 
turbulentel so intispH la pcretli Intereli^Hellnann /5T/ oantinaS 
ocreotHrllo lui JsHaoro *1 Jw?. Johnston, unmnl dmdnd de la last incqp 
put ol,ia rotorll turhonaginl 1 nw^InfliMmja rotntled onto mat fnmem 
nuts decit eon a ourburii,aceastA ipotead pemltindwd oaacepcrea 
mmi model tooretle barat pe cuzgamoa intr*amaanal dropte^rt 

Strouhal eats Hcnslbil mal mare duett peam- 
metrul de curburA- S - q 2R / T , Pc * R / Ro - ,ipoteot simpllfl- 
<*SoaEta,dnr an intotdaoomarealK*)In coast ooudMHd^^BellnncKtipMMKtn  ̂
tt oalitatinmtdcawoa secunder* in soettmen trommwuewalt a tmwrln- 
Ini ooh terms din ilg^3oj!i^srea seoondast so tn pmodnoe In stra 
tul lirnitt al coroanei gi lnalulir1,ca umaro a actiusli aoedeoatiat 
CoslsdJUAjbepartitla de vltese a nigedrii ooetmdsra,notatS de Hell
naan cu Wy(s) so presintt calitatlv in flg*1^3OwObs0Twinda-se dt 
impost tip de distributee vu produce undrtej^^Hdtmilar on etr*< 
tejurlle induce deeerise de Hills (Lohmann /9^y —x spcrtul 
wrtlcitdtll^y Indues Hills anoqtra ctahilit&tli cangemll 
de voders cl de^rinderli)^Ccmaldarind vectorul vortlcitatii^tS^ 
result! dupA directia x*

i -^r
D<q^i cum erst! e^eriaeBtul,aigcarea eeoundaru me ocntinuH gl pe 

parton de depresiuBe $1 de suprapresiune al* caMlulul+fS&g o prp- 
ductle mplimentard de curgere Memndart,c5ol fortelo Ccriclls mint 
perpemdlculare pe ecegti por?ti,In ylemul central, -o,c5d^^-^o 
( Wo - o),iar presupunind c3 in planul central nu a^are niol o 11- 
stabillitate, =o

Hxprl?;ind,similar cu a treia toorvoX s lui Heinholts /M7/,pentru 
oasul fluidului vlscos in reper neinartiel, &cuatia vorticity til, ae 
ebtinet _*
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ecuatie ce reprczlntl influenza migc&rii eecundare aeupra sta- 

bilit&tii otratului lizaitu burbultmt de pe part^a de suprcmresiuM 
gi da depreduao /57/w^e observe Ljediut c^,pentru pur tea de dopre- 
siuna:
—in eazul cur^erii aocundare dinspre coroanu cure planul central*

-in cuzul curjerii secundare dins pre inel epre planul central:
'X'? >o Cc&<O 5au*/3g <o c/<-cj 9UC*/32 <o

lar pentru partaa do suprapr^elune:
—in cazul cur^erii dinapre planul central epre coroana:

<^o c^)^>o <( o >o
-in cazul curserli eecundare dinnpre planul central epre Inal:

Ca urimre,8e poate re r zenta diatrlbu^ia vlteeei prineipale dirt nan 
nal Wz pe partea de depreaiune gi pc cea de eupr^reaiuna da-a lungul 
lui z( in^l^iiaea caualului)pe baza considcratiilar teoretlce asupra 
ecuatiei vcrticitd nceete distribu^il ill nd in t-opllnH cancorCan— 
t§cu rezultatele oxperir^antale ale lui Poder /44/fHbing /37/,pi 
prezentn lucrare le va intiri,fir. 1 31
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In afara influentei mipcArii aecuodare astmra distributlilor da 
vitaca^HaUnann studiazS gi interactiunaa dintre curgerea gecundar* 
gi ctruotum turbulen^ai^Poata mi este imitil a& raamintia,dln cole 
ezpuso pltR uicA c**rotatia pi curtuma produe o mnltitudinc da efeo- 
te.adoaea oontradictorll (vezi stabilitatea turbuloitei gi -ctabili- 
tatea deeprlndarii),aceste eontradictii^prln imitatea gi lupte lor, 
incadrindn-co perfect in legitatile ee auetln wmifestaraa lumii 
liaise* gi Implicit prezantind sari dificultAti pentrv o oodelara 
aateam tiod^eUmamt,utilizind a folia de elumlniu fo&rta subtire gi 
auflcient de ingustd,obtureaz& In ti^ml ezpcrincntului migearea 
seocadarA de pa coroanA*rezpectiv lnel*iBalnte dn-a ajungo curentul 
din et ratal Halt* pc partea de deprasiune*obtdnind in acest fal v&- 
rlatia teaaiimiler tmbulente din ctratul limitK de pa partan de 
depreeiime*in p^ezenta gi in ebaea^a aigo&rii secimdare.2iferentele 
obtiimto intra cole dcuA diotributii de temsiuni conduce le concln- 
zla od.ainiler cu fanomeoul deaorie de J.P^Johnnton/76/ privind pro
duct ia turtyilentA,reepectiv atabilitatea turbulentei pe partca do 
deprcsiune,datarit& fort alar C oriolic*nig car ea secundnru de pa per- 
tea de depreeiuno provoocl la rindul ad o oodifioare a atruoturii 
turbulantow^obnaton amtd oS /76/*productla enarglai turbulente ae 
poate erprima!

* (** \x/x \x^

iar prodnetia de tensiune tangential^ turbulanta (-Cz* ) pe par
tea de depreaiune a canalnlui eate,in planul central!

Deoareee /57/,/76/ >o j,' <^2
result* ed prodnetia T dawlne negattrd gi deci (-Wx*vy*) 
de sama* deed enemte tnrbulantd ae transfbmad in anergio cinetied 
a curantnlui medl u,Wzyi usla Ini Johnston fl nd v^labilB mnai pantru 
plenul eentml,Hei 1 none o ertinde pantru toatK parton do depreaiune 
cub fomaw

- ^jy)22

Prosupunind of. (- o \x/!j 9 w/Lygp >0
results ca pr-dnetia ttrnwlutdl turbulente (-QfzTy') de catre ^igcaiaa 
necchdar* ette de acolegi rens cu product is. d^toirc t- fcrtolor -or! o— 
lie ( inseMm?!. tocsai exictenta xiigc^rli socundare)
Doci,migcaroc cocundazd produce in stintul de pe pt-rtea de
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dopreslwte, al mil ar cu farfela Ccriolis,tzanafOo!anrea 

tei in neerctr ^edlo.Po de altK parte,erm  wti prodnetl* turbulcm^ 
td nae*ttwd face podbllX eyietenta tmsd mlpodtf eecundam pe per
tan do deprcdune,eKel altfel,in sttuefla ineadctcntei wted trona- 
ibzatri a turbulent el in cMtrgla a*edla,mlccarea aecuadari de pe co 
roead pl inel ajungind la colturllo canalulul din zona partii de 
depreslume s-cr continue prln nlpto virtejurl de colt, locale, in dl 
reotla curcntului principal.
In casul pSr^ii de 8Qprapreaiuna,prGductla turbuleatA onto*

R.= ^, = ^-/ay + ('SO'^ \MpM?)'2^Ux/a*

iart \x/^ > , TuXJ./'a^^o
(oondltia oe represlnti existoa^a mlgcirli softmdere) 

root ^pioduoti * turbulento (-wa*W^)daturit& atpedrii
eecittMlere cate de sene eontmr oald datorabe fOrtalar Ccriolie.
So pare ad Inflsutn^a fartalor Coriolis oete asl earn pi deni are 
lea o Intansiilcam a productlal turbulanto pa nanon euerglel on- 
rwntului madiu^Dar Johnston /76/ speciflea tn Increrea an od+pe 
partea de auprapresitmo (de InstabHltato) prodnctia turbelentd 
ecto llaltatd de vortidtAtil* celulam,oeeaeeapnm dar in er- 
preadadoaai sue,node rortleltatea mipodrli neotmdare are 
actin** ocetrarK fsrtelor CorloHs^aei,oercctArllo lul n-n—— 
am dorodit eK*in strata! Haiti turbulent,?* partea de depresdame 
a canalnlnl,vliesa aedie principal^ Tn gi tewlamile turbulente de—e 
lungnl Utl*ii oanalulatl ee mpdifio&,dacd curental secundar 
d^swoltat po core and pi lnel.se oontlnud pe partea de dcyrc-dune,' 
in direct la planului t! a, now **t S oontlruaro ante poet
sibiH,dacd turbulmtta stmtulul lldtd de pe purtaa de deprcslu- 
no so transform^ in euer'g!e ^edic.5cc3 acsaztX traBsforKtra nu ^ye 
loe,atsHMl curehtul aeeimdsr de po coroeaK pi inel so coattnod cm 
virtelul de colt^tudliln ltd J^oore /lo9/ asupra intrgerii secun
dum in coltul fornat de pertoa de Jepresiune,reapectiv de supra— 
preaiima,eu coroans, cemlului intorpaleter s-an bazat pe ipoteza 
ountlnHitatii pi a ccaotsntel i=sa^sului,dcH dirretia lut xjtetfd 
cursntul transversal Uy(z) acts dependent de *s(y) prln f&rte? proil 
lelor de Tites^ ?z(s) ji y).In sinilay EollHaun.utilisind
eempemtmta dup^ r a ecuetiilcr de ^-3Car%iu uma ww simplify- 
odri ajunge lx eonditlat

oem esprlrd pociilitatea con tumbril mpc&rii sccundsre pe partea
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?ig.l.32
de observe Cti la t- ccerca d<. pe coroand pa pen tea do d^pr-Hiune* 
la ccroana y <d,iar po parioa e deproaiune^in regimen coHului, 

gi loci dccclerci-tla ocnvectiva iyCS^x/9^ - -2^ )<0
(c <C) cc rczultA, trebuie anihil a til pentru a p.atra constsnta T?a— 
dientuiui da presime da o uccelcmtic ^z 9\x/x/^ > cnn
rZ<C,inacaiio-J c*l <o ecto coaditia condlDUit^^ii dgc-^rii
secundure de pa core and pa portae, de dopr^si—oQ^dii cuoal* ecUlibru- 
lul fortalor Uraemia x^Acaastd cuaditie, dupa cum result*! din 
ecua^ia viaL6^a-ua, eata i^spectata dour in iaadiatu aproplere a co- 
rcanci^pe cdn.1 In r-.<_iunaa col^ulu.i. unde 9^ /9? *>o mi oe produ
ce nici o mccelcrutie do anihilare a toracnului :loceleratar*Atunei, 
continuarca curautulul aacuadar pe pu^tea d ; dopr sluna va fi posi- 
bilA dacd, curmtul aacundar fornat (din aoaa de ^o)pentru

in cron conotun^ol lui i ,ve. prelua enercie nuy^limentarii prin 
ti*anaforoDron oncr^d-ci dorbulente in enorjie oiedte.In caz co trar, 
ii?cnroa oecundaru sc inoheie in colt,sub forrtl d<; vlrtej,fi^l,33- 
oci,ciu*entul seconder d ne ptiriea d depr slune,contliie acca— 

de pr-.duce.e a e'^i' -doi raedii din mier rLe nirb-ent-',asenird'tor 
cu cfectul for^elor Cori lia reuL ri?t .de Joimoton, .rc?nioa Gin care 
in si.tn i cur utul secunfj^r ipi tra,pe oyieteaa^a.

i*u crodem c. aui onte neccsar tn ce inctiste in co:ttinuaro 
asupm co^^leacitS^li enrerii in turbraaQini.problonnlc evid ant lute 
mai ous flind deocehit dt? oloevente gi relioftnd clsr cmplicatitle
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Fig.L.33

oe pot aparea odnt* cu aigcarea turbultmtd pi cuefoctale rota* 
tid curburii caaalalui intcrpeletar  ̂cootplicatii co sub anmzite 
aspocta abia tint b3nuite;cu at it mai nmlt^elaboraroa uzni modd a* 
tssaitlfT care sa timK cant de tofl factorii ce intsrvin in cargarea 
hidrodinamie^ ^in rotor ecte extras do diridlM pi in nici wtcan n 
nu so poets realize enmstiv.

Avind scan livedo trasatd 1magi non de noMMdblm a euzjgerii in t 
turbnanplde^rinde in mod fireac sdngura calc poslMld din 
panct de vedero t core tie pwitru descrierea ctmpului bidrodinemlc pi 
detazninsrea pie-tierilor hidrsulica in Mmalele tntec^aletBzc(pleT^ 
ceri (Bare evident aint afeciate in moJ direct de toate fwicnwneTe 
describe mai sue)teste calea Re la sljapln epro cecqplacs.a<dic5 eme- 
todS basata pe principille fttTtdamcntala ale -t. fluidelcr,
care pemiud du la aituatia mai simpLl(rolativ simplA)pcsibil21 
va tine cont intii dear de anuaite iaflusnte^ca apoi s& se trcaca 
trap tat spre situatii ^i ooap etxe pi in acest acne ee wa stadia in 
primal rind car<sarea laainarl gi sepnrat efectale rotatici gl cczbu 
rii^apoi acacia effete se vor * pi in sc satrece la 
curgerea turbulentd,etabilinda-ee aotfel o motodS capabi—
M nd cferu^in limitale ipateaelor restrictive utilizat%solMtii 
pentru calculul jlerderilur hidtauliee pi al cilgHtlui de vitese in 
ccnduotc rotiboere gi ctArbata*
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CAFiroun. n

MDEXL TBOBETIC AL CURCBP1I imHURB IB CONPUCTB CURBATE 39TITCARR
fonda^aatale ale njacKril.

2.1.1.Bcua^llle de alpoare Bawler-Stokea^in reper nelnertlal.
Fle^tm eietan th* refcrln^A inertial pl s^imaiatdm de referin- 

t& *MdLntErtl*l,1ar neper ertoucoeaat in ^pi
un rep er ortonMeaat in 3^.(flg*2.1)/159/

pl utillaind tranaforn&rllo din/127/ results iue&:

Conf cm /127/ cic^ul preuiunii p^p' e?te roprezemtabll prin sunn n 
donS cizporl ecnlare p^ (prealimea de mdpcare) pl p^(preedunea de 
rwpaM),eub foxmnnp'wp^ + p^^Dcr,emm^ie rt&tlc-i Ruler 5n report cu 
roperul nolnertial an oczlo( ^'^' - -o 
aan,eonfom (2.3) pi deoaroco pontru etatlea

obeervind (2.3).(2.8),(2.5).(2.8),rewultd!

(M)

(2.7)

(2.8)

HwvlM Stottes a unul fluid viaeoo lncocprealbil,rnp<nrtat* 
tan do rofarlst i nelnertlal*

(2.9)
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Accalemtla loeaM abaolntS da anfrtnnnant octet

+ undo/127/ ^,=(5-c)^-^

iar ^4 s c aint funetil ezelualvo de tinp
Po dwells parte* X^=\7.' +^(2y "v? =- Q v^'

Dt mtde*axprodLa ceaaal gcneralA pentru proednaM* de dweare at

2.1.2*Caoari partlcalare.

(2.12)

QT. -vH- , TT^Pr, "IS-Tp- ? (2*13)
pl aland (2*9) devine*

+y vU^= - Vp-P^ + -o^v (2.14)
rela^le co r^preclmt^ ecuatlo NKviar-Stokae pentru zeper iner
tial
B/Tranzlctie pure, (viteaa nnghiulard q=q*-C) 
M.(z.s).

unde V. ccntlne nuaai teKwnul de trenelatie 
C/ Rota tie per! cone tent?
in ecoet eea d^/o/g* = o V4,= ^^c*
*"* c) 2^2 i =^(2^.2) =0

CoMiderizd din /127/ c = - Q rozvlt&
^4 c - Q \4*

Pentwv latatic purS: \7.' = o
Dd code*

D/ Caml ccnduwt^l i^ titoare. 
Din (2.16)*
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In caeul in care 0=0',deci C*c,rezulta din (2.1?)!

(2.18$

(2.19)

jixprewiila (2.18),(2.19) se Identified cu rela^ia o^inuta de /76/ 
$1 foloaitu In 7173/,/lc9/,/72/,/e2/,/14o/.Pe de altd parte^prin 
modul ob^inere a ecua^iei de ^rL^care ae pun in evident" prin 
dedue^ie logic- erpresiile aecelerat^ilOY* CcrioliR $i centripetu 
fdrti a ee upela In aetodn aitifici&ld de alipire a noeetcr teme:Yi 
ctm cc face in /E2/ san /153/
2.1.3. didlpatiei wlsco&se.
Se consi'n^ o induct? dreapt^ rotitoare (q'^et) ^i volvoul de 
control tr'eLrginit de ^uprafia^a laterals qi de aupmfe-
Selo de fir? 4n^l,2),un 
n' este vectorul unitate 
^or^l (fly.f.2)
In C34U1 curnerii piintr-c 
condueta rotito3-re,paste zi^- 
eeree principal^ st M&pr&pune 
o !Ti?care aec^ndarS,nunj de 

ratice indlc.'i ins& pentru un eeleul global &pro3daE.^ia v' e ]« v' c , 
apropiat^ de realitate.

Cc iorauleaza ipotezale suplinentare*
a) otiyoerecs relative este peTT^anant^ - O
b) C'*0
e) v'=
d)cnrgerw depliu dowultatd - c
Ccnfo^A /V^/.erutnia trvawferului energiei dnetice pent^si reperul 
neirei^i^l are expreaie!

Ip^tocele peirtit si!^pllflcdrlle!

e obaerwl c*t
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2<2^.Ve = Y

deal (2*21) dwwiz*, v<<- v \4 + -1(2^ ^\/A ?
— - / " L 2

INHA V. -\7\^=. -v(-^-

(2.22)

(2.23)
lar in final , -,t

H*= -Ln. 2L.

Confoem ipotezalor, dallar cu /127/ *

deci trenwferul energlei e^oenice de defonea^ie relatidw

din anaH za
Debital prln cupzafat* de flux me defl neg to ca*

(2.24)

(2.25)

sk * (2.26)

(2.27)

Pe de alt& p^-tei
^(7-'^' \7!n'c/a'=oCY^^)Q(^*)v'^ (2.2S)

s*^
unde$^((%)eete <Amw neuniftMcstltCtU tzwwfHNUlui tmwgld ninety- 
ce ?i V* eete viteea ^lativd uedlatS wpatial pe

De aaeaen^a, conform teoriei aidlltudinii rinMioe, disipatta 
vtseoawK ^lobeld a euergiai clnetiae vote /127/:

urde este ceefidentul de piaruere pe volvoatl de control
Ra^ jni ccr^emibil ino^l de a introduce coeficiantul eo piw^eri 

prln freoare\

(2.3o)

gi atuned (2.24) devlnei
BUPT



gao* o pA oop ago pawpsmaaa 
tMMEWOttn pC <MHKXMrp& $t*S<TOJ gaPM^WOHOO *6 WP3R*W3*JM)4 appm
-TT 4^gpa on <aaow gnop nr appgpp ww wago3gno*T"Moj(3 HwupMit ap? 
-*s (J! g*t*T<MMMP trrv&p <MUd&nM (* ppqpaMChoogp ppnpj (p !gpwc 

-43^Md apaa gappapag wgaoApw (o * o-p (qt(po^) ppwpatM ap^M(a 
:TTWtw op ewpodp a^gwopscm pwoapnaHtoj Pg

egopjopd op pnpnpuapopjoco WTPapmzopaj*n*c*g

^/\ ZX

Q^. 
w\e

4 r _9^ -A

(€C*S)1 6^ t^A_ _T±_ -"/\ A.1 A-^

t, 7^ A _ _^_ r ec 
i =A

4
^A^

-t- + GS*^

^MW^T^OJ a^3p±p aa^ua^PTu atT^-P^^i*d*d
rtwdM ?T as-tipTrpxaj^ a^rv^mMa 

3X ^unuej a^oad *v?mrpqwo ^1

„ A A _-
(sc*s) t

as*awteAwp ^rTt^ap T^a^^Mo wze^od? ni
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atxatului limits

la de iai^cttra pot il reduso la!

-i + 2^^ =o
. , ^3 n _. \/ — -L

-1 2fn-=o

(2.39)

(2.40)

(2.41)

AnaHtsInr: ^c&.-bo ecua^ii.rexultg^la frontiers extei-ioarS a
stratulul limits:

91

(2.<2)

(2.43)

Integriad cc'.e ^i lc L!,rt-h'?.'<!i pantru o gros^jae definite
se obtine la. iinetl:

J*
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(2.45)

Pentm rezolvarea

titatea debitului

ecua^iilor intitule sc iapucie oa o conditio su- 

din nucleu cu cel din str&tul limits:

f

sau,din(2.42)i

Soluticnerea color trei ecuatii ae face utilizind ?aetoda Pohlhausen 
introdnclndn-se viteza tangent ial&:

(2.47)

factor de fcrmS

gi vitaza axiala: =^)/ ^3(7)
(2.48)

unde: <^3^)= o.'-t t?/'? + 3,'2*^ <73'2 3= ^3^7- 7?^

Inlocuind expresllla (2.47).(2.48) in ecuatlil* (2.44),(2.45^ ?i 
(2.46),rezolvind integr^lele in 2 $1.baca ccnpai'iLrii ordinnlui 
de rnRrime ei termenilor ocuatla lor,introducSnd coeficienfii edi- 
Mnslonall.

ecu&tiile rate^rtAs oe rcscriu:
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- (Z.51)

(2.52)

aonate ecuaSii rezolvindu-se prin integrare nu3crieB*(S)f^ fiind pa- 
r53*trn*S-a tinut coni c&: - 

2 )

</F ?i S- esta

(3) -4-^

Coefieientul de pferdere

WprwHia vitazei oxiale ^edii in sectiune este:

<7C <PC?
sen^in final,utilizind relatilla (2,49). . / se ob$inet

/^\ /
'^9% =

(2.53)

(2.54)
unde*

lar.din (2.32)1

iar
rc/ =

unde

(2.57)
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2.2.3. Pm&tat* mmariae

Coneidertnd (2.4$) si (2.54) os obtine tzprwaA* wmltticS
m diatributini vitaMi axial* din ccadncta drsap roti tears*

-3/4 (2.58)

Efectuind 
pa calculctorul electronic Pellx c 256 e-eu ob^inut in prlwil rind
73xi&^—Lie mlrijallar* (7)y fig.2.5 7? ?.$
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twaeA scade ji d$yl&roM& spre ccntrul eond&ctai*Pentm A tn*M 
linn -wmlabilitntu& wdelulni t we tic s-en ccMMwwt deed eBzwwl

S *oa^ ta :^ic ;; foart* start*
]]]]]]]]]]]]]]]]]] ininKUadl oaa^ooeperlnd ew aatpt*

risentnl lui Ito /72/ M rostrod

In al doll an can* a? obecarv^ 4*

HHHHHHH modelled wMlent eryotdmentel. 
*Acoate att-

ta c3 notoda eatw genwnl tela 
bilA^indUCerent de rotafi* ,fapt 

]]]]]]]]]]]]]]) isqportanttoBei tn litwwtarK re- 
?^5a^35^1Srto pentru ceruri partiCKlare,flo
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rot*$ie foarte mica,fie f carte aare,neglijiadu-s^ Mtfel aenmiti 
temeni at ecoatiilcr da mi^caro gi liaitin^-ee utilitatea mode- 
lulul tecretie.Preaenta teorie inaS ^btlae extrcMla prdn slnpld 
parttcalarlZArt,flind de foraa cea sal generalX.gi pormitind o 
analiad pmfond& c influenzal rotatiei Mupra curgerii^Yiteea 
fliad fUnetle de 3,opre deoaeblre de relatiile erictente in lite
rs turA;i unit,ae vede ci diatribe^la de viteze ae ncdific& vio
lent 2e iua ppare rotetin cro^terea acwoteia provoeind Rplatiearea 
cvrbei, datoritR oc^derii influtn^ei bersenilor inertieli^ InfltHin- 
2u-ae teeriA eroneta din /153/ (fig^2.1c dateic ercnate /153/)

CeaaldeHftmdst ee relatla (2*5?) a-a ealculat coeflclt^tul de pierde 
re A^,fig^2,il,rentev Ra-2oo a-a praeantat compemtiv ccrta teoroti- 

!n /72/-Se obeerv& pentre 
S^l,5 e aproplere oult eai 

bend & curbci toor&tice dim 
proc anta locraro de reeMltete- 
le cxperinentel^ibtd de toorlf 
lui Ito,fbpt explicabdl avind 
in vedera cd Ito o-a dtuat in 
ipoteaa rotatied fbarto Biol* 

(fig.2.12)
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DepeTM!w$elw graftcc && uni aua au feat pral^^cnatw ob^intade^
Tsfvtdm——<* uirn^totrele reln^ii Mpliaitw: 

-th ^-5?4
\ro^= 4.^83 1,;^ s (2.59)

Matte* =- A S- e
A* 0,?8!^^ -S,2?O5 (R^)

/ v'^ 
a* O,?(<G3 -0,^3^ (R^) 
^0,^7 5,528^4 (i$J)'^

0,385+S',-3

p^nt^u s ^1,5 _^(2^6a)
B- 0,342! + o,

pentrn 1,5 < & <

I^ = 0,OOOAG4^ -0,OO82& (^0,-,2o<,(s)^0,^(2,gg)

In etUMl *xtren c&nR S)>6,lar H*<25* ataMMMHMMadK* 
(2^3)

1^-0^003,2^(5^+0,3^511(5) +o,G^o9 (2^4$
"'^0
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Fig+2.14

<*

yig+2,15

DupA cut arutK Sehll^tln^ /142/ datsnritK cuztMTil apart t 
ta^ BMumdairH, ^tnettW!

da Rarfal* cantrlfugt gi 
almUnrN cu -&i?caraa aaamdnrd 
din condnctal* rotitoare datara- 
W farnalnr Gariolin /34/.^rl3mi 
cart tadinti afi^iwrt, tttrwtiw 
fd lagNMEhaaatal cMQ^pHrwa in con
duct* ourbtto otto Adiar /I/, 
datal* ^HMr^tsrilnr paniad in 
trident# efoctul curbcrll.fig. 
2*16,2.17t(dEudLx^i vivHtoi e*
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2*3wl*Eouagiila da in aoezdtmate cilindrl^a.
9yn-+\, -Y^ 1 Op .
?t, -a, r T,e Ec^csB* " T^j e^v^ose' $
T,ra*'?n . -L/9Xn-+ J- 3^ Be* _ SVn _^_ <^\Zz

"** V 2r Y' 33^ (Pc+rcosB)* 9^* r*

+ -J-------[^c.se-^^<^-^-,^^'+Y5S^oc^_
EciTLose^ r26 J r^ (P^+rM^O) ^&e + V<PS€^

&c_+YCDS& ^r*2)& L

O'Jv

2Pc!)rte 3Vt

(Z^T)
BUPT



teatialMlcur&ira canduetai
a ata

Pa h&ze crdlnelnl
d? mSdne el teeaanllw ec&- 
tstl'lor de =±QKMkr*,acaetwa. at e^npTIfln^ 
alnpliflel^obtlninAn-ee tn 
wtratol

v i J3p^ , ^*vz
* R. Q)6 R<- ? R^e 3r*

(2^6)

Inefttzn etrettnlni Hw!M,eeen^f He se ecdn:
2

-XhL _ ' 2P
(2c " 5 T)x

\?* ^^9 , YyJV^__ !_ (2<4MM
*3* R< * 5

$<r% &

<2*Te)

(Ml) BUPT



Inttgrind ecu&^lila da id)sara din wtratnl UnAW pa a 
gratia*^.o<WMttant& es cb^laa!

*1? 3e^''y -? Y

o <r - . x o

+ J? (&.T3)
P^ ) J i \ ^O

ultfna aeuatia ob^lnlnAwoa din ccntlmzLtntaa awmdnwn
Saluticnam* *A*a3i^lc*rlutagrala M f&ea utilinind matada FohL- 

hMMMm /lAn/
Vitas* tam;etrvial^ ar* axprtMlfH

(5.75)

Vitasa (f jla^lad aa ;i pantru V g send!till* la UnltK)
aatat Vy=(Vy\ ^3(7)

(e.76)

SnuHfilla IL- lialta.idsmtica cu cola da la conducts roti tears 
atat,

Y=o (2^^
-^=y => -

ae

^j,&. /
(2*79)

16

(2.8a)
t9
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(2.82)

unde L --1 * 7 jr
2.3.3.0oaficientul do picrdere

Introdacind ezpreala pontr^i vitesu ^xiaT''. medie (2.53) rezultS in
final* - -44^, %z

Vy/o = Iz- ^3

unde =

(2.83)

Z) = cste ntnaarul Dean
similar cu /I/ ?i /69/ *

\ . / 9/3"
IT "Sy" cy

aau.utllizlnd cooficiea^li adiaTnsionali:

(2.84)

(2.85)\<- =r 2 a r^)

2.3.4.Rezultate inmarl oe.

Ccnaiderlnd rela^iile (2.79) gi(2.83) ae ootine anal!tied
a viteaei ardale*

Readvind aiRteoul ecua^li (L.do),(2. ^1),^2.82) integrind 
mnarlc pentru v^lo^i pajenotricu ule lu^. ja detemini varltia 
MKrlMllcr fi^.2.2o
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taroa. CHrburli vitoaa tindo aS aw aplatisese.Ia flg.2.22 se ctwpa^ 
rA cu date Mperimcmtaie, rcruarcindu-M o buna etmcoi'dan^a,

Ralatia (2.85) oe reacric pcntru facilit^rce cnlculului:
-V2 ^2/ /— -------

\' = 2 i, a ?> (yi^C) +41,
(2.87)

tmdn
I<= 0,3844^ +0,3<?4R: +o,52n

Iz= o,O5N +o,?g/f^
= - 0,?888 ^1-3,75*6! +2,054

A#& .. obn^r /34/ cpectisH hidrodinamlc al curgerii
conduct, curate p&atc fi comparrt cu cel al curgcrli in c^a- 

dMtc rotito&re,pantru c-zul cind exists identitatea S=P v&lo- 
zld&Jn fig.2. ^3 cc yrezintll co^tj^tiv cocficientul ae pierdarw
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Pig.2.23

eal^ulat pwntm coaductc cxrrbatA eu relatia ?i pontau con-
dncto rotitceno cure&*t&E (2+59),!MMMMMKLndu-u* o fttarie WanK apro 
pioro n aalodlcap^ecn co coafl3oa& ^UHto^ea rolatlilcr ob^lnnto. 
Sn wa^n alar oA pierdarllo hMranliao arana odnta cu cr^toron
Tota^loi aon a curhurli^fcur^o v^olant tn valorilar aiai

?
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2_4*l*lerd erile hidraulice tn ccnducte cuztato rotitoero^

2^4<l<Cnrgeree tn cozductn roti tears curtatS.

Tinind eeama de enelo^ia po sibil& cu canalele interpalotare 
din turbcctr -ini, oe impui.e luaroa in causdderare atit a rotatiei 
cit gi a curburli.inglobind totul intr-c netodS unitar&^bezata pe
resultatale bune ot^inute sus.Speetrul hidrodinamic al curgeidi 

tn conducte rotitoare curtate este extrem de ccgplax;dac& ccnducta 
we retagto *inglnte,cu. pax tea cowemi^aga cum ae intimplS deabicei la
poope, curen$ 11 secundari datorati rotatiei.reapectiv curhuxii,eint 

de MM contrary actiamea fort dor Coriolis opuniadu-ce ac^iunii
fortelor centrifuge,aparind o resultants ce depinde de S 3! de P^, 
Hoftnaister / j?/ stabllegte un criteriu de apreciere a dpe&rii 

seeimdare rezultanto, de felul umatotUdjcS l<2^Rc/vy < 2^aig- 
carea secundarS rezultaata ecto minijt&$dac&2^Rc/\/y 2,predo<ai- 

nd influent^ rota^iei, aacundar& avind consul ca^

utilizind mstoda aproxiaa^ iilor eucc edve, calcmleasa "fasclimata 
ooHportaro a curcntului", t]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]] 
fi^.2.33 preeentindu-se
roa socnmdar&(jue l triton supe- 
rloard) gi distribuHu 
rilor( jum. inferloara) penti*u 
rotatle pozitirA (direc$ia ]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]] 
eurgerii aemmdure aceeagi cu ]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]] 
cea da tore ta curbui-ii)^in fig.
2,34 rotatia eete
wioA,fatd do cfectul curburii;
tn fle,2.35,fcrsdc
aint compamtile oele
fnge^ S-P , rer^rc indu-sc f ouT
migeari secuhdare
SMS coctrar,aceast^ iaaemnind^ H^2j33 
cd pierderile nu ae anihileezg..
Ci rdrnin impcrtnnte;in. f^.2.36 gi 2.37 fortele Coriolis sint
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?_1_?_Wtmat1*lt de thttmrt eccrdohAtelaalindriee.

rt^,2w3a
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2 1 z

— [ CosO -
Bc\ "3r

9 ^0- si n 
r^e 2

V^ sio 0 coS& 2(Z)S 0
^l

9 Vs
2 
St
R.

2
2 2V,

2" "T
2^

\ - 
------Sirs61- jf&P.S.

/ Rc 
da coctinuitnte eate*

Rc

V^

'1CW*-

'-** '/incon we ai un nuclea potential

2Z
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\/ + Yk, _ x/^sinO, . Rc _ J_ 9pn
t' R ^6 !* R^<9

(2.93)

\/3 Sin <9 ^c*] _ ^J^y_ (2.94)
T"^ Rc L J

r 2^ Rc 1
Se cbMTvS wvidtmsierea perantesei ^1- ——j cc coreaptm-
de criteriuiui dt &pi*edere a nigcilrii &&ci.ii^R-r& rezult^r-te discu— 
tat -interior.
Ln efars. ^tratului limits. d^vin:

(2.95)

$1 de aid!

(2.96)

^XA, (2.97)

CoMinerlBd o ^restate ccnataat^ a ftrat'il 'J. Unit I ,ccuitiile
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= o , V5 = o (2.1G1)
*? = , 'Vg = o = o

iar din ipoteaa d)t
9p*i ^2 2-Tyrr* R Stn <9 (2.100)d 2 Sin 0 ", 2g Re'

de Rc - ? Jvs-^y

Centdltiile laliaitA sint* 0

^5=0 Vy = 0
(2.102)-y V?-(v^ <fT>^/T,sf) = o

de unde expreelile vitezelor, tar^en^ial^ uxiRli^se serin:

(2.104)
. <^3(1?) =2^-2 -f ^7

eanfozn metedei Pohlhaueen cmioacu^e.
Ccnaiderind ceeflcien^ii idiaetisionali:

eeua^iile irtec^le devin:
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2.^.5.Coefieientul de pltrd^re

Utfil^iad eoyresia pactxu vlteza ezialK modie Vy .recHltAt
- -</2 -%.-^ 'A
Vy/o S (2.109)

34 -//, 3/, - - ^4
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2.4*6.Rezultate

e^mA^l ilor intagrslm a a afmctoat cm ajut^ful aalcula^ 
eleorrMrir, priu Ac^lfldMwa du^3 o ajnmlta stretmgie A 

PMH-Wtrllcr p. 5i <a.)j;^ *
Yp uzzz iutt* ? ^rli ,rn ^ *icw ob^lYRit wJLordle c^lm

trwi intagmlo ^.<aj.'ciuiu-uo duula ijifluetnS e rotatimi

Daabict?. ruti $Af; c efect hoMritw /37/,/57/.pantm walori 
manri alt proc\im lui .curburu flind ntglljabil&.

Panti^i o V! loare count?;r^t^f a Za^&ystlui RtyBtMe MtMatwmlnH 
dzptndtBtt I"f(S),cuYUiidei^ia S >P^,flg,2.40 gi utiliztnA flg.2.41 

Ptotru un culeul til cowilAitmtului dm pi*rdtm* pot 
ntlllza rmlasi .lv

5 0,5*6 7 (2.113)
(s\= P,R34 S- <3/6 7

CMWidwlad ej^Mf&eiilv 6?Acta (2.111) $i (2^112) ac c&lculmmm&^ 
fi^2.42wcccq^rindu^w tn oatalt axparlnentalm dim /39/,fl^.2.13,

< HMrn$ndn-itt <j bvaa con^ruan^&.In flg.2.45 M prcxint^ 
tmmnpl 1 fl nztiv diatributlu At vitazm p^tru s >?^.
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^'9 ^2
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c'PiTOLm m.

HOCSL T39HETM AL CtJBOCR TCB3CLB3H 13 COSDWTE CCEBA1S

Cargeree In tuz&eeaplzd octo ^aebicei turlmlcnt^,eea ce ccaplltK 
aspeetnl hldrodlBs-aic gi aai ?i sur^ycMd cl
MBitccrcn etapS a careo^Tii^trebuie nl lie "i. deter
alaareu influentci rot&tid pi curburli picrdArilcr

in cnnductc^in annul ragisHlui
t

3^1.yierdeTlla hltCMltoo in ccrUncTo .^^Ayvurj.

%L.l.Cur^cren turbulent^ in conducts roti^^^are.

cjQ aratl rosultatole ezperiaantale din /37/\/^7? ^/62/^/63/e 
^1 In rcr^ia iurbule/it^datorit^! ?!*ota ^A al,a^\re o nipcare aeeund&rd 
oca co perrite i&trodnoerea ocnceytulul de ^trat in ideea
lui J.Rw^eskemdicA^dc^ in eaxul c^ndactelor stmtul llviM ae 

in (ut^ CMductd^ae jjate face ccnvetHiu ci aigca- 
ret* MWMndar3 ee deswltl Inlr-am fel de stmt 1? reglunea
de lineA yerwt^Racultctale Wane ebSiwte la re^Lml lealnar^fo- 
losind raeaet^ ipeteeA^yrecna pi tin tale eacparimntcle ^e la cwrjpe- 
rea turtuleatl.au ctmdus la aau^lnemu i-cu^bai ipcteze oarewM 
drrstlee tn easul resiaalni t^rtulent^itsaarindn-e? in pins pi 
elatcmrea unci octode uni tana .valaitllS iadlfc^ami de regiml de 
ourgeMw 

3el^?^doua^lile de !*iae( ac day^clds.

?entiv ijpcrul uelawti'^ie c vid^mte - c^u' -lle de
aiecare nu U3=n\i«avoa roiaL$

2^: ^v« 2^
_2_ 1

Jr- v&'2
L T"

BUPT
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/!
41

2— . T--I

L

r!

—-.--L
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iar ecuetie de coatinuitnte eete*
1?^ ? ?\/5
"7?/ -23- (3.7)

Im ofarc stm^ilui llal^.eamtlile a* eorlu*

^x
(3.8)

"* O)MMNFWS din (3.8) cK 
dezvoltatl,^i ntundt

^ct..deoerece curgcren ecto deplin

(3.9)

13 fytmtlazw extwricnrR n ctmtului LLaitB.
I*** / <P/?i

(3.13)

Connlderind e groaiiee deflnitB n ctratului Undid J* ,se put d
teMina eae—tltle intecmlet

y J* '
(3.11)

(3.12)

1 . <?

(3.13)

(3^4)
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s^lutlonarce eeuatlllce Intmwwle preenpene apisndbMKM* 31** 
trlhn^lllor de eiteed ,?? cl Vg**& * tmwlrmllar de fteftearee 
la peeete^
In easul curgearll tuztulenta^inetmtul linHd^varlatla vlteael 

, eete subct&at}ial aol aare deeit in ceenl euaeedi lacalnare
Cercetdrlle din /96/,/6a/^5Q/,eoefl*3d entetan^a wwd Lagl tape* 
nantlale pentru Y_ , cxponentul n inflncn  ̂ind relatlv pn^ln wnlo- 
rlle vitecel azlJe (veal lakahadnaaayanawfld*M)

la *HM*al+ae adaite a lesStusK intwe vltaaa <nciaM *1 tea ttae- 
gantialA,trMepnal aanlaa pentau caaul tawHeifliT de Dre meere. 
AetiWl+dqpa <aea aswtg Plwee /124/,pentzn curgeren tHwlmlentf! ee 
yet wtdllaa aal eulteaedele pentwu dietrlbBtllle de vlteadw

-aedelnl lul

S*<^, - -

-oodelul lul ?ohneton_
Beta un aedei triun^Mnlar amtattl tml (fl*.3.3)

BUPT
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^pariaentele din /5/. 
/96/,otodlMa le^tura 
dintre vlteM^fl^3.4^ 
dar an daplgaao partl<- 
cdaAd.

(3*13)

M^.3.4
Ptmtsu detazmlnarea eTyreclal tendnall tnddMlant* la perwta,a* 
utUJjMMMHK dCWC WMMLwt
-a* actinia tnqprawla twtalTmll da fotrfdcarw de la pereta, ,obti- 
nutl pantzn oomdnete flaM,oenfSnA< /603w/53/^/14  ̂^/5/atuucj

<?

(3.19)
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epoi 1* MwY"!mwden pentre ownale zoti4oaa^WHE

(R,^ -n (ME)

De QbtMi we COMidwet R^ - R^

AM&enl Rlehardwoe reyrMtmM wa erltewlM de eneHeM e eteMlf 
t&fl* <*cqpMEti tMeulanee^Johnadon /54/^y5/^pe^Me weed***** 
eeln^le de tip Snrnln^beeMMVw

-1% cr/y3€% (3*23)

(3^34)

.Hfmthww /1W
^id-3w5 /54/ persdL^iad eproeleBtle 3 - 0,4 y
Re mt coBeldee* din /172/ ^65/^2t/^134/,eK 5 _ - -

iar eoewdenntn^j^Hdc^ (R*wene Mndeetel)
AtMMA^tw^tnMa tuyhol^ntN aw powta

BUPT
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(3*33)

(3.33)
1^,

(3*34)

L - y- ^7 (^)f. C' /^ ^'2) f(^)j- J* *t/i?
c

' (Rf)^. = ^°-

3^.4^*aflaiaat*l de pf er^<rw a

Gtilizfad e^waaia WTnonwt) a vitaaai aadala aadil (M3).*a
cbti**'

(3.35)

r?2(///o

o

(3.36)

Dietaribatla de vitae* aata a<^trl*etd de relA^M

3wl.5.Re*ultete mnaerlee.
Obtineree eolu^illor e presepee rMnlvm ee mmi eieten de trad 

aeeatll diferentlalewprln lntatpM**!nzaerl*a *i Itarativ^AetaMti- 
n&de-ae tn final oela tret a^rlat lY.Ig.IypeBtru retable niad 
aaeatea fffnd <Kmetanta<
1^-0,0405 $ Ig-c.795 ; 1^14534
Pentm aaaul dMMural^vawlatia eat* aaa dim
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ta iucrare*a*to<& * down utillaetB * peaaala calculnl mnA- 

nicherdaaa^ earn dwplnde atlt da Re dt pl da S^amsJl* 
ficativ co preelatd lb* 3*15.wabarlle calculate pantry M. la u 
un nasSr Bpynalda pl maAr DtrosAnl datewDeclgur,avind ta wedane 
c3 teervtlo Bl. a fowl deficit pcatm ctretul Units tunbdant. 
vulorile cclculate vor fl valabile nMcnl paatru curseraa da Mat* 
perete,apra central ccndnctel mmSnaa. HL tlnsind nntpptetla *P** 
inflnit (adaptota apKrlnd In psmetal unde arm un carle d vitaaal 

^l/v^)se obearvl din flearA cd pa partea da auprapreal!me aeca^dne- 
tel ( 9O*).Blq< O,decl strata! Malta turbalcnt acta laetabdl
pi turbulenta crepte,cca ca aw roanrad pi prin rolerile rldlcate 
ale sroainil atratului Halts turbulent J7^ ,lar pe partan de de* 
prealune ( 3 >? 90")^1^0,dacl atratnl Malta turtulaat eat* wtn- 
bil pl are loe a tendings de laulnBrisare ( acade),aeeete maul 
tate fiind In deplial oaneordanpA an cela ale lai Johawten /76/.

SwsigBr.dln calcule results impanel (*34 )pentrw cere 
Riq -C,(sead nautrA),depi eapa< Imantnl atratS cK erieta un dona* 
niuatal larg Mutru neeluaidat lnel^/76/wIn prlvin^a walorllar 
cantltatiwe,ea jMEmreS llzpp perete et HL € [ trapped*
tie Nlq € [ 0, ^25 ] teen oa eeltml^e tAepetPl pe nelantte date 
de dimetan /71/wtl altll /120/,/l$a/.

de la reglnnl lamiaar la cdl tuTtulantwInterepetl a cnrtalar teaee 
tice A (Be) pentru curgeraa lerdnerd pl turtnlaniStparade feta* 
niaarea punctaier teoretieeede tweaaitta In Wbnette de wetettap 
nan de inanlrul Strouhal (S).Coeparetie ca rernltatele eppeadhaan* 
tale din /W.fl^M^ /7d/ flg.3^17w /34/ flg-M^a eoetac la 
o buzS onngmonti^TaanTelndn ca Intlfsiatrea tratasltlal cdat* a* 
creptcraa rotatld^atwlnd (teal lee e etabillaare glotalB a (Caspar 

ril cub efeotele rotatial.
In preaanta liiewa a*a nal caaadLdnrat d = E ypan 

tru a verifier oedalul a-e aaanpllflanttr an rdnMa

obtlnlndu-ee ralcrlle:
s\e* : , io* io! *<io5

0,01 j,056 0.05S a*W
0-05 0,134 0,136 0.3L372
o.l 0,192 0,194 0^95

Ceqpnrimi aeeate wulorl co flp.3,19,3,20 w^!e atnt ropf aaantaba 
ralcalle crpwi^wtale ale ' ' ' Yntmlimmjmm /5/^96/ aedb* 

serwS e foarte buna concordantA.
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Mt.3.20
4* plazdws* CLarth* CAwat efldant,^onalAa- 

sHMEtMHM&a wgtawtijL pM&MQtwte din fntail* tawwtic* o&^lwttet 
^--^oo^7<?22S +0,0 34-739 5?-

1^ -^^?/f363 S^+ ^^7/4 77y 5 + 79 W

-^^/7g57 0^09^4- 5
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F1C+3.28

expai*iaeMtalc doblttdita j ?t<ne^^)'Tf^)tbnrn /87/ in tcaa
se. de doctcu-at.la ccrcutnroa experisantalR a unor turbotrancfor- 

c^tuaro di?ei-lte, de tip drilok in specials a wade ca datele slat 
c«apartiM.le,dar aceuat conf nm tare tralwie luat& dear cu tltlul 

infojsaativ.d: torit. lipaci do iufoi-aatii proeiea legate da condi s,i*
It Liccrcril.-r lui lojo—3—l3hlhnru;relatia entries a aceetuie a 
dust d& ultfel cc^eput'.. nuoai in functia d:- n'jri^Tul iayncIda*cea 
ca liaiicazu jult uLilitutou ci.

3-2Z?io.'crile Lidrtmlice c^TMluata curbata fi^ew

3.2.1*In uu!inuctc. curb^t^.

114. 3. dS
'63 -an turdalentd tn conduct a curb&te fixe (fig.3.29)

n , ocup-'.t lu-MKi jt de aultr vreme :^<ult inaiatea stu-
- e-\.ctelor ^u/ld,c ci cercetdrile a^pi'a influon^ei curbu- 

ril exTU -ult 3 i -..^eaitile, ayt cu;i Adler hied tu 193-t a ^tudia 
cAip^ rea 1 * r . n. cc^iutiete cuu*L't Ito /7"/ lii 195^e & ubo^*

d; t cxspleocu pi*obl^ . cnyycril t\cfbnlo!itc,rcalizind atlt o car— 
cet:^ ezpci-taantul.^ !Ai^.3.3 ,1 3.31),cit yi tm .uodol .^tc^tic
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1ml ^*** ewM^M^e

MlHHO WUMUplHWW^

Fig. 3. 32

Mw.3.34
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** *0
pettw tropteeoo twwHimnw turbuleo*e**mnal e? ncoMta ecto cm 
total porttaolord ntunei Boad^hHW /23/ propone taqpooelo*

unde nooKrul 10 an eetc o conatamtl unlwereoM*dar dotarltE neytlln 
tel oe potto fOloel globelwClt tleepro "0**0000*0 oe potto definl a& 
-dlwonteotl? aowatU: t -

-oooWttHt o - - 
-rototlo* 0-0
Xapwoolt geMooli^ wo fl* F - 1 o o( *MOde c?C woetoo& do
lo 000 It coo^eotftl 00 potto latrodnoo flnxul nuaHoolul RjOhoTdoao 
Bgtipl paodlootwl wnwaHmlul 31ohMdeao^Bi^,oere do-o lungo! liniel 
de ooreot cortoto e ore varlotln dlofl^3*35*,in ftawy&o de ol 
detOfwwdirfTMhe 00 Iwnloee de OHOotoe*fie*3.36*
Acoote oenoddeeotll owotl ol dote^fnoTM pierdeollor hldraulloo
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3.2.M<eafl1lo Heynolda.

3.2.3.Keaetlile etrwtdlni MwtH.

Ipeteae 6* ealeal)a)ecndacta tat* paegeet netadd)b)!sieearoa flnida- 
lai watt permaaemtdte)flHMal mate Inao^raalMI )d)ee adeAte coati- 
nuitataa mipcAvli eee^dareie)eMtawe ooadmotet aata waft el amt de 
lied §1 ecmataatAwflcar^area turtelentA pete deplia deavoltatd; 
g)eurgaran me divide footmel in deat)!m ettat liaitA la perwte*unde 
me eeaaentreaad tartalaata pi viaoozitatea pi saw lac xipcarea ee- 
eMadard (wrparlmentale f^cute 4k* Saph pi Schoder /63/,flg.3.39 c<m- 
fiamd ipctnee) pi an naalen potential.

Preeadtnd idaatio an pi in caaul cursarii turbulenia la eon 
^cta roti team. 3^*. eosmt idle de rrl peaTw Rtynalda a^a adapted 
stmtalai llaltH.obtlmtwtt-ee la final eoaatiile Intagrale)
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?lg.3*39

Solutlonarea ccuA^lilor neceattSk explicates** vltecelnr $1 a ten- 
oiunii la perete.
Vlteca lutUKlZ ce exp^mlt

Vltesa tangant ial3 eete*

2 C'-2)
Teaalwtaa de forfeoare ee exprlal in lo*laoA)rl.alni3ar ee 3*1*

ae obearwl el i^-^,01255 nnwarH ea letele id It* /t^./TQ/.lc 
care K^«Q,Q225/j/77^
*dnpa Bmdwhaa /23/,Jtdnw*m /W/^Bereeee /^WV,Re-teller /MZ/w

*"//% 2 2^i. = f*-2 C^/a) C^), = ? (-6"""*?
/5c=^5U^dc : ^-^)/(^)

'f"" 2.RL f? ,

/

—------------------------
(VL)
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Se utilizeaza coeficien^ii adimemsiQnali!

Ecua^iile integrale devin:

(3.42)

(3.43)

O'***

------------------------- -- - __ __ —------------
(3.45)

2 r — — -^z.

o
3.2.4.Coeflci<atul de pierderw^^.

Din expreeia vitezei medii, rezultRw
- 7 Y D"%,-L^ I-5 1c

(3.46)

4
2 r - 2

undew I2*^r)(^)j47^
0 o

Coeficientul c-r are expreaia generalA!

de undet
-y/y (3.47)
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3.2.5.Rwltat*

0/04-05*

Ig- 0,792 1^- 0,11
In flg.3.40 ae prezint^ variably lui^cr*^^.^) ob^lnstZ 44m 

oaleml.Verlficarea rezultatelor a-e f&mt co^parlndn-le cm data

Flg.3.40
$xperimentale tin literaturn de specialityte (vezi flg^2.26^2.27 
2.28,2.29^2.31);sc roanrea o bun^ concorden^5,ca yi in caaa] eat* 
6r&rii cu /68/,fig.3.41^3.42

-,.r ;

Pig.3.41
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Cm pl In paregrafbl 3.1**-* caloulat numdrul Rlahardaon^obtlnin- 
drww pentra pertaa de euprapreaiume A condnetei 9b° ),lin 
pd perete Kl^eLO; *6^/2j ,cea ce reprezintd o InataMlltate 
/75/.Te partaa de depreeiuna a condnetwi ( 9o° ),ae obtlna
N1^€^C, +0,26^ In deplind oenocrden^S an valorile dln/152/ 
ew^td tee efeot a etaMl Inara a trndMlental*

*Aea$,la dlfwrite walorl ale
ourtmrli a-eu db^dnat pone tele teeretiee de tranzitie, rwtearelndn- 
ae cd^odatd mt wrepterea mu^ari da ltd efectelor etaMHaatwe 
***** intlmia Wwnal tia.Aona cmMMMrdantd ou valorUe e^yerlnan 
tale aadareaad in plna,vplaMl!tatea pl Ametlocalitatea netodel 
preaente.
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3.3-PebitmetmA cot^

Metodn ^aboratd gi yrezautetd nai aus,afcrd dlrerno 
poalM11t*ti aplieative, dintro aceatea o aplicatie imodlatd re- 
proeemtiwMl o calculnl debitului cu motodn cotului.

Netoda cotulni dm mdsuraro a dahitUlul mate o matodd etwMO 
catd^dsr care adeaea in literature dm apecialitate a primit o jua- 
tifieare tooreticA neccreopunzAtoare^in nenm)!l cd an no tine ecat 
do migearea aecundare co aparo datcribA fbr^dlor centritbge.Negli- 
jarea curgerii aecundare, co proc edead in /170/,unde oe utili- 
zeazA logea ariilcr,conduce la obtinaraa uncr repartitit de vitaee 
total crenate, chiar eontrarii dletributiilw reale ale viteaad.

Un acre paa inainte cate fRcut in /69/,unde pantru re^tmol lami
nar ,!nipoteza ajut&toare cd raza de curburd ecto fcarte marw,ae 
obtine ooeflcientul de debit teoretic ^ivind in red are limitelo mo- 
delului /6d/ se propane in continnare pe baza rezultatelor ant erica 
re o notedologie generaid do calcul al coefieicntulni de debit 
indifdrent de reginul de eurgere gi de valcarea curburii.

3^3^1*UagljaMl laminar.

Comiderind rezultatele obtinute in 2.2. me panto HTTlaw

Canaj-derind prizcle de preaiuna 1 gi 2 (fig.3.44) ae pcate int^
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o

CtiiaA <gh) "3o = o

_ 2 <*
Kotial 1^ - 9* dtflmlRd dcbltul ca

(3*49)

(3.5C)

filadw

(3.51)
° -

i j n"'^= la- 13 0

Din 2*2 (Mt etl* *&*

^/.

(3*52)

(2.83)

un2a( D = Re H"*
2

ltd = 0,625 45 ?<. %6f?3

12 = 0,05*//-+4&7^/ -ro,5&//7

2
13 = - 7668 ^ + 3,756/ f 2,054

3.3*2,Han^MMl tnrbalaat,

CoMldcrind rwzultetwila sila 3*2* cw ajwn^w Im wcpywia!

(3.53)

wt4at
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(3*46)

/<?/" 1^ = a,62f + %&93 . (^^0,/). ;

P,62r -t f;5 )

12=0,992 Ys=-Oj1

3*3.3.na44i*a** ********

Pwatam warlfleerea ****<1 a ** reallnat ^naawaHwt aapaalnaatal*
tn labemtorul A* Waptwl Hldmnllaa Attn Mrw1*nnw*,wt1l1afnAw-nn 
4abMa<a4ww not avi*4 P^e 0^35*1* 4H*w4t* 4* Haaa^Aanara*
reaaltatele a^ aTW*a*tala Ala* *********** ^rafla In *o**4*na* 

- ^ (t)) ^**^*wMw on dn*An *********
In *13*3*45 a* proalnUi nf^nwwM* ***dMAdh*zh4t 4* 4*MHt t*MWt&* 
yt *wp*r1m<ntnl*T!WM)Ta?nt1n a* * t**4 IM**<*n*a***ln
P14*3*46,a* poremintR rawnltatal* toorwtin* 31 *m*r1 man tala aA* Ini 
It* /64/*paatm roglmul 1n*)*ar^*a*awwtn4*"nw *4 4a4<4* 4a4awMca
ale present*! metode sint ma! epropiate de realltata 4*alt **&* 
ofcrite do /69/, malldlnda-aa astfel ine^ odaW ^aata^aa *ata4al*
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CJLPITOHrL IV

DETTnnnULRKA TXPS3DBNTAIA A PIERDTRUCA HIDKACLICB IN 
CONDUCTB ROTITQAHE.

Proiactarea afieLontS a aaginilor hidraulice ci eel ectarea vorlan 
tai optima praaapana ciroeagtarca bilantului cnergeMe gi in spa
cial a piarderilor hidraaliaa^cara inflnentcaad in nod hotKritoor 
randanantul gi fUnctionaraa aaglnii^

Curgerea in oanalele inteipalatare ale roturllor de turbotransfor 
mater gi ad naginilor Mdraailoe in geneanl^fiind daooaMt de ocn- 
plcad^e-an cHntaimodelenai tahayla ears aK oonsidare initial doer 
(MBHSifi parametrd gi and apoi^modolul aK co dezvolte plaaind de la 
ramiltatal a prlj^re.DatoritK difioultstilor intiUnite la modelaroa 
toowwtied a f cnMwganmlT^ ,rnwiil tntrl * teoratiee obtiamtanu pot fl 
ocnnMemte ca aafiaiantc gi nateda nnalltieK elabomtl trebuie 
in jod neowar corobomiK da e ccrcwtare ezperimantadKonre aS 
veedflce taorla gi aS a conspletasev

Una din primala inoercdrl de studiere a piarderilor hidraulico in 
compote re titcare apartine ini Seellg *re in anal
193C praalntS esperianta Gcwnitd clasieK,flg.4.1^a unci ccn -c- 
to rotitcare formate dintr^ port Inna 
contrala dreaptd gi don# ootsri de ISo^ 
obtinind ooefiaiantul de plaed re ?
pendm trei iamatel ai eonduotei;33<n^ 

pi 119 w^HaznltaboOLe im Seelie 
an feet prwlnate in ealenlole de Mlant 
on area tie la poe^ale ocntrlfbeo ale 
tHrbotrancfejnoatoarelor /dS/,4nsCLUMmti 
An-ee iBartat pierderile da la condnota 
fine on a cantltate aproainatiwdwapro- 
daW dipd da tale Ini Seell^Jtln pti- 
eate a aatfel dv solntla an ante wiabi- 1
IK gi in plea, wwperl men tiH lei Soelig 
[HMMKbebK deft cl ante gpwvo awind Im vodera oa foraa oonduetci in- 
tnodnee gi pdandM^jdatomte eoturllor.ca mi pot fl oepemta gi 
Keel no ae poate coneagte efbeiMl rotatici.
0 nanK $iwi wraero da at<nliu aa^erdmantal al piarderUor hidmnlieo 
In aondneta rotitoeee o efeetneaeK in 1958 Kiwbecakoi /89/,
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oo&stzHln^ b instal&ti* cu tura^ia variaM3agi aazepaadta aadi- 
flaazea iwwKwlnl Bwynold3,flg.4*2, incadzind In aaaedS at^$luae * 

de de 7 H^CMMtaota zotitaarw fazaaaaS ua cadm
draptiw^l nl Hr,deci apar patra ceturi de 90*<carw intzodna piardarl 
cnyllaatnhare.ReTnltatele az- 
pwrlaamtala ob^innte pa 
t& 1 natal atia ofezd ntnal a 
lim^w caUtatlT& n influx- 
entd rotatia aa<^z&
icr hi4raaiica,ft&.4.3,4w4^ ]!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!]]!

B* PIT*' ]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]][
Kint& datele ezptndLMHBtale NNHMNHMNHNNHNNHNN
obtlnate de D&bner /34/ in ))))])))))))]))))))))])))))))])))])])])]
195% pa baa* inecraArilow
tt*** p* o fHattlana cnpabllA d Flg*4.3
o^ere zwultate conplete d deoeebit de impeytante pentru anallza 
^entltatiTS $i ealitatlvS a pierderiJor prin freeze in cant*In
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n^^odnt ofsrita dlwtrlbn^illa de vitead^inelnaiv legdtara intre 
cuTBsrwa aecundMd pi rotatie, fig,4^,pafecaa pi viaualiaKzi envoy 
ai— 1 atparlBcntaU * Ini Botnar confine an iron- 
son do ocaductd criacntalS rotit4mro,cn o lungimo de aHanzd de

oenditiomto de dificult&^ile oe aper in cazul uncr a^sur&ri in
rotiteare.3pre deoaetire de Seelig pi KI abocfWcoi, care 

an foioait oa T*^*^*'i do lucru apa^Dotncr u^ilinaaat ul e1nl ,ecvind 
pcdhAlitatea prin ^odificaroa iamperatorii aceatuia varies;e
viaoezitatea pi deci regiuul de can?ga?e.2uratia canalului e-a 
ww"*^^Tnt intro valurilo! 50-^700 rot ./min., iar Ro*3&*40.00C,flg.4.8 
4*9dltcanzoa diatrltMfiai de viterne da tori tS rj tahini octo aS sum- 
id tn parolapafoape cu DoYzior de cNtre fette, fig.4.10 ^i prelua-

eereotaroa emperlnwitalM o-a folosit o ^aaS rotitoere po <nme o*^

BUPT



In anal /M/ aaynaa In aadral tand 4a daata-
wd dndlila taoratlaa cl arpatlnantaia afaatuata aa<waa wnmrtl 
lattnlaala In aondnota drapta rotitaawa^da aM^nma adwadaad pl 
allptlaW Nawnltatal a lai Harpfar aa tnaariu alHurl da cala ala In 
Id n&boao^aa fearta v&loroaaa, contrlbnlnd la alwcfdawaa paaMLa -

Uchidal da luam eata aarui ,ana da rotapla a aan^aatd drapta 
aata arlaadalK (flg*4+12) valotrlla tunapld atnt$ ^G-goo rat*/ 
dm.,Sa* a 10*-2+5 10^ ,iar landnaa candactal aata da aa natza.
Haapfar a afaataat tn apadal daudtwd ala dlatdtdlllor da 
******* fiz.4.13* 4.14, pi da pradnaa, np.4wl5.obtlnind pl altawn 
walaal ala oaafl <! autulul da piardara.

Md*4.13 M^.4.14
Problaatn plardardlar hldmallaa in ecadnata drwpta mtl- 
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toaiw derlne n^rnojw collet MamrttZ din punct de vedero oaperi- 
nuntr? tn 1971+<BtnA It* 9! Nanbu /n/,b*neflciind de utilale stu- 
dii.teeretice gi enperinentnle efeetnotede Ito ontondeafo^nn 
cnrgerii in ccodncte curbete fl^e,intreprind ceroetdrl ezponiaaate 

in goal conduct* drepte rotitocm.

Mg.4.15
Ite giNeabu ofeocd Inngimee eonpletd a influent*! !Mwrolar Re gi 
3trcuhel MtSMca eeefioientului de pierdere hidraulicd.in conduct* 
drepto rotltcaww^mtzu regie Tear!nor gi turbulent,bogStin de 
date *zp*rlmant*l* ,in eangamtlo on eKr&Ktn de renultmte obtinu* 
to do Herpf er, peutru co*fldentul de pierdere,detnrlndn oe utl- 
lledhdLi unnl mndbrnare de conduct* de dlfoadLtl dienetrli gi c 
ape! ce lichid de lucru^-aa wtilloet gapte conduct* on dtanetrli 
iMEllnd Intro 0,5 gi 13,9 nep gi Tnaplrwl intro 366 pl 135*; ton, 
reelioete (tin oogdh^fM rugodtate, tunatla lor filnd^MprlneS 
indan 130 gi 450 rot*/uln.! Re - 100- 60.000 .(fig.4.16)

4<*tTeP* tonne Lor poagunindn*** o relett* eapiricA de fuz*M
, U4 -OTRT' <3/0

0,0885 + x/ ) R^/^<o,5 f?^= 211^1
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and* f eate MeAeteatnl 3* piardeza pentm rotatie.f^ eeeffolm 
tel da pdeidewa pentru eeedacta find *R^ Re*
Pentza CMHA aaagaell tawRaldnte plwdwlla aper on tn A^dalS

yi*.4.3LB 
ogtlndit* de fcfZula eagdrlade

, f 0.282 ,^/^st =0.^^2 -t 0,058 = ^g/Rc

Detemdnarea erperlaenteld a diatrihn^iilor de preeiEci* fig. 4*19 
(Iwinmp) si itg.4.2C (tartalent) permit* puaarea in wMenfAa 
influentei nlpe^Tii eeesmdase *nterdt4 rote^ied^preeiwMn nnl 
nhre pe partem d& vitee& oodal (pertea do

yig*4^9 Pi&.4.3'
In 1971 ooreeMtewii eeviaMai elftewweei! wet vent protean eaqpa- 
rineetel tn atmtin al efeetalui retetled aewpm cura*rii*nai 
alma tnrtaleetoe in eeadnete de ^iverwe eaaaetrii.tvitaevnmi de 
pill* flTl/.edeaHkMdt eengerea latr-m ecndneta elieeMaM ratHea- 
ra.detezwinind piarderile Mdrenlice pe diferlte eevteareale 
elleod nah faeaa eeaAdentolul .ear* aatfel deflnit dayinde 
de langinea eeeteenlui pl mt poete IM vtiliaat in caieala.flrt

BUPT



BUPT



* canoapta ^aMao^Ha partiwdiaTd a aamAMtal nwp arlfwmtal atin 
plan curbura oondmatai eoba inti^m plan perpendlaM^am pa pla- 
Mul de ratafia,can ae on eazaepunda aownlnl paletalw tnrboaagi- 
miar.Im fig* 4*21* 4*22,4* 23* ne praaintH i^emtru dlvomao one team 
ala wrlatla lui?=f(Ra),Taaaminda-ee creytarea pierde-
rilcr cn tnmtla^ pantru a InlAtura dazavnntajul utilinarii lui

a-^ intradna mplrla aaafladamOal da plardara X ,pzln walatln<
X -w l^mda * U/W^aeta namtml StrnAal.lar a anta a 

aanatantd ampfrlait awlnd walood <a<pr1noa intra 0,00093 pl 0,0027$ 
in tl^ aa a variant intra 1,5* pi 1,75.

c altd inotaln^la arparlnnntaM a lui Kvitkcvaki aa praalnti in 
^ig* 4*24,1* eare a-a atudlat Influan^a on^H$00i awopoa wszagarll 
prlntr^-o coodaott axiall,flg*4*25,4*2$. ( problamt studiatd mai 
meant in /11J/).
^*lt nal intamaanta din paaotwl nootm da vedaca aint inaerad— 

rll* i$anta da Zwltkovdkl pa a atmdnwM mtitoam mdlaM,pn- 
nTrtm-aa in wwldan$& atlt mwawaa aantrlfUgd,alt pl ana aantrt- 
pctt,falnl cnrgmril laflnnattmi plardazlla hldranllaa,flg.4.27 
MwsdM-wl aaana ad pdardarila ma pot fl aepamta artiflaial.
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datarmtai wacpwlamtal eowfldavt da plardara w 
m^rinda awrgaraa awlalf, ia act wadlaU^taa^a laflnaa^ata da
zatetiw tt witeMPta daafN^aAadn-wa Etit carttrWpat^eit yl aantrt- 
fng. !ta plM aa mal dataamtaB yicra^taawa ylardarf^
lor aab twflnan^a ratmtaf-,!n eaanl aehlaMril bwcta da aart ^a 
fl^.4.30.

BUPT



BUPT



-T&y-

In iyy2,J^^Johnsten /76/ studiasS efSotala staMltsatoare ale 
rotate** asppea see^Mll ttntulaaie pa o statin"* *wp*r1*H"ta1M 
c^rlmtiad im eanal dreytiwiglilnlnT pl AmetiouiDd ea ep&,la tor*t 
tla mlal,snh 20 rot^min. (flgw4.31);in f 1^4.32,4.33,4.34^ow 
prssiaH iuflaauta ruta^iai asupza w&ficlaatMlui de frecare,in 
(KHMCEUaoa ep efeotul de etabilisare.

Pi^4,34
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In 1973 a.Meara /1Q9/ stadia** anperiaemtal aa*SMa Xatr an 
oanA twap* diAaer radlal.retitM^ca field da Incan air.

In 1975.dlil!^ /37/caroataaa* mantel cunecroa tnitada 
lent* lair wi awnnl rotorla intazpalaisr l*ala!t,fi€.4*35*llnldHl

316*4*35
da inarm fiiad aarnl^aannlnl In spiral* lo^nrianlad retlndn aa 
at IhKHttia constant* da 45" rat./mdn. pl Ba* 1*36 l^JBtat&nsa 
marflnat tm tradaatar da turatia (3),dan* plans da mast cars (4)? 
(13),aricraia (6),aotcrol de aatrenam (14).tcsametswl (15)wtm- 
dnedar de iapulsard pentra strelxtaaop (3)*aatar* de llnictlro(9). 
dlnftapa (10),njutajul (11).So a*tin 3* final dlatrdtatllla de 
vlteaA.flB.4.36.4.37,4.38,4.39.

?i^4.36 yi^4*9T
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M*.4.3*
DataA* OHj^arlmantnla obilHota mi Mwavsa inai care acta pcnderoa 
cuzturli, ratatiai gi & diieaortilnl emipra curgaril hidradinaziic* 
s^Mng eonaidorind *A afaatala rotatial sint hotlri toare.stabl- 

*fu *a Anp4 crltariul Lui barffmaiatar pondaraa rtlge^rii aocim- 
dara*
Sactlimaa ?2 *3 *4 ?5 ?6

2^1 2,8 4.0 5,1 6.4 7.4
rawalbaba aoaoMaKbaaro as cale obtinuta Ae Hal laann /57/.21&, 
4*40 *B*>2 indlaimd doaiaarea a*- __ ___ _ _ __
WatiAU^13man.tot in 1975**6*41*-
*4 wigoaroa aaeundhodt tatr-am tasM^L ]]]]]]]]]]]]]]]]]]]]]]]]]]]])] 
palatajp roiilcr gi <HKdbat.yaod&ao I]]]]]]]]]]]]]]]]]]]]]]]]]]]]) 
WflaH mMalK,fH^4.41.i* aaaH ]]]]]]]]]]]]]]]]]]]]]]]]]]]]][ 

]]]]]]]]]]]]]]]]]]]]]]]]]]]]]]
ni*aH*ii turtMlanla 4ola<wtaa!a 
fllnd util* la wl^llflaaraa aea- 
a tiler Kaymoldat rani 3*1*3.) t!!!!!!!!!!!!!!!!!!!!!!!!!]]]]

/39/,raiauprpblana piardarllar hidraulica Mg*4*4D 
datormlnindH^l aasyarlaMHlal intr-o ctmductd *n^ia*TK^am lun^no 
3cra*^1^4.45^Hc aria ciraalat^ dlntr—un ^ztrvor d cap tare c 
ce oatra o po^A ccntilA^^ a.dobltul j^dlfidnd^-aa ata ajdoral 
wwtnai b gi al mmi by paaataga traaa prln conducta 
rotitoaro a carnalderatS nrtad hidrBulia&.
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F^. 4 43

Fi'q . 4 44d
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Poarto reetmt (1984) Hoover td al. /40/,wtwMaaH awpaetnian 
tai mu^raa laadnead intern eendl draptuadMaiiar dpfMlat aedld 
person aaa vwticaH^madelind cuzweroa in centrifUpn 4a aareeel. 
Auterii i^aareaai dlr p&ceto d^tele utile dir literature eu- 
nMciadaaa para dear pa tele dlr tall 1951-1955* cam ca l^ia- 
Paaai evident aaapra aareetdaii efaetaata.

Oriewbtzocama in rwvistd a otndiilcr e^ettHM^ala pa 
plam mnMal,in lucmraa da fb^&^devedeae eouelndsatt dooaabdta 
Iwpoatapt^ ai aten^ia epeeiald acezdatl problanei eurwerli in 
cecduete rotiteare^Mlutionarva ei re^eaeutind rbcA imiaialS 
an ajutor tnemaat pem^tu doMenlnl napiailor Mdraallao giaal 
hidzwalieii tn -vMral^De ^aaaenan se pane in evidantZt difi- 
ewltatea deoetbiti intfrytwH in eercwtdrilo awpartnantala^ 
tbpt pwtzu cnore* diabicei aandwtda ebullate atnt drepbe pl 
de aeetlaae eenetendH.

Inal 1 wind <m maze atentie reaultatala azperimantrl a din 
lidamtwrd^lMezuMa da fbpd pl*^ propaa ad ae epropie nci 
—At de fenoMHZA real din tu^asapini^^delind eondncta !h 
ace nt eoop*luted In ocaaMteram atit efoe tele rotetiei,ctt $1 
ale eeatnrii ?1 d4feaemlal,rerlf!adad aetfal pi ecsplctind n&- 
deim teeretla elabomt.

Pmiaetarea unei etativni erpertnentale pentrn etudiul 
cnzperii in ccaduste roti^are cnTbata^yreanpnae alnbnmzw 
unal iMtalafii care ad r!eywtdd eerlntelor !wpaae de atmtadla 
ewpennenta1<)1,<tiied ea trebnia ad He capabUd el aaipere 
zealienran vnloriler weeeeoTa pwtzu arlterlila Raynolda pi 
atzvohal^pi tn aoelapl tiap el peaaadtd nMamwMaa an preelwln 
eeewtd a presdmMor utllimte la ealealdl eoeAdanaulnl de 
ylerdare hldruu stn etudia in anlaant ad tduzcr ce^—
di^Hlcr owrsitt! du e3tpcrime!it(^naa vnlprUatf i Ka^S.uifare]^ 
peleap do preeiuna^i ^ngime de etabiHaHQtw.dla!zatral op tin al 
eecductel*etc.),inolusiv difiella pzvble^ a "R—la za- 
p^r nad rw r Al e proiect^s c atn^inne unltard m<ltliaMetl^^ 
naM,&tiliaiiid oa flaid de luoru eazvl ji fiind i
*^dapte dlvarae aedcle de conduct* sou rotitoare,ep)zo-
p4ate da canal ole irterp^lctare rotazlce ale c*w****S(hr hidzwn-
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0 astfwl da conducts rotltoarw .oo&A flzds *1 caaalalui rataric 
intazyalatar,flf.4w46,M carMterlaaaw^ pain arlginaa ra^awului 

c* 0 caatzal da R^ zaaa da caz^azHaWaaaadad^

citataa O*o,D-ZR dla<aatral womdnotKi^L iwglws zctwl dw Inan^ 
ZltiZ^ 3* pozitie al* anal da MAern*

Tmtrw a**Mtd ecndactd difaren^a da praaduna ca ^aww iatza 
aaa^lna^la tmraata da Z^ *1 Zg *a fioltwilaaaf! aa rada^pdM
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parte* gi in func$ie de rcgiHMl da 
curger* pe de alt". p&rta,MR <^i face nK ^t,*wK tendinte ccntrndio- 
twii ^ea c .rciliAt gi de care e-a ^i^ut aeana la yroiee terra
eta$itmii eHpesgnxartal*.

SQhaBtBtic,Bta^iunea eatperlmentalA utlliaatA la detenainarea 
piarderllw hidrsullaa In ceaduote gi canal* rctitoare curbate,*e 
pwwtlntK ca in fle*4*48*Bybo 1*

flltrel* te idle! d mt fl*

de lucru fllnd acwl, 
pc plsmgocl (1) se& nontai un
eosprescr (2) de tip KTT !4C, 
Beder.foto 2,aeeetafiind cm 
eoaprecer votmtic smltlcelnlar 
avfzd cm rotor an pal ante gll- 

eeate fabricate din grafit spa** 
i dal, rd e nacadta ^agere cu

Jlai gi dwd,pyM*!wt?nd wvee^ 
3*3*1 c& veMcnleaai aw IH&S

raped de uld,cea ce fiace ea 

Fdc 2

t^e eemtMW ecmpreecrul
SET 140 tmmsperta awnl JKr* 
pdaa$li^tn and eontinuu,ne 

arid naval* de ventile a**-
aiblle la defecte sau de re- 

3WTM3W.2eMtul tMMEla Sat da 
cesspNMMMr eate de 140 /h,
puterea ^otor^tlui eate 7,50P, 
turatla tMMrnalK de 1420 rot./ 
adn*,iar supmpreoiunea naxlmS
cdddMlA eat* de 1,2 at. 

(indicate la mmametral (3) )
2e Ma Junta do refulere a c csapre aorului a—an ncmt&t do^ vane, 
(21) peeaHiad gi mglind acceaul aerului la conducts prind^
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alt- (4),f^cind po sibil'' evecuarca aerului in 
exteriar.Reglarea dubl^ cu aju^orul celor douS vane pecaite re- 

^lare& debitului in inut-latie gi realizarca nunerdor Reynolds 
dorite.Le In vana (21),prim intermediul unui cot se trace la con- 
ducts principal^ orison tala (5) pe care a-e inbetrculat gi debit- 
oatrul (7),cti conducts sa (&).lransoancle de conducts, inainte gi 
dapS debitmetm si.,t ^uficient do lung! pcntru a nu perturba ma- 
our&rile de debit ji d ci 6e a crilails inilucuta rezistentelotr 
locale.^surcrea ccbitului on face cu un ' cbit-aetru tszmic U70, 
tip L etaram,cc ^oate .^surc cu precizre Ccbite de uer ecu gas 
mib 290 n^/h.1 m^/h gi 5C m^/h,d svind war.tajul cS ofer^ o 
an curare directs a debitulri absclut, indic&^ia Instrumentvlri 
fiind iDdepcrr.^nt: de preeiuneu ^azului tcuporutui'S;dc ase- 
mcnae caderca cc rc&lune pe Ccbit&etru erte- relntiv ntc? eton- 
geitatee ecto (KLcelentn.Ce principiu de baza^debitaeixul teraic

(foto 3) este coepun dintr^un 
tub irept orizantal de citiva 
'lili'r^etri CiMetru,in care circu 
In gnzul,acest tub jucind roltli 

de aenacr.-utul este a^exat 
'a^ni^-o tlubl* incintZ pentru pro- 
toetie tcroic' ?i iwtanie&. 
bouS bobinc electrice ataetrice 
aint infSguzute pe tub gi fun^< 
tioaeaza ntit pentm incllzire 
cit f?i pentru cfSn'trerea teepora

turll.Accate bebinaje ecle Jcu^ rcauri ale unei punti
Ydiaatstone.Put<n'e& dieipn-t. in infii jurlri produce o iucalgire a 
tubului gi gazului.urAiad o distribu^ie parabolic^ in absenSa 
curgerii.Clnd a iRt ' debit,curbt^ diotributiei de teraperaturZ uste 
perturbed o^llndiild o r cire in r ectiunea aswnte gi o incSlzire 
in cv&l^dezeciLilibrind p-ujteo..Daca e. este teuperatura 
gi 6m teupc^dLuru. seelie a unoi 14j.?'yjr3ri,iar putarea dntS de 
infugur&re Ci^c^lsirc electric-,results eS e^- 6. = \x//A 
unde A eute c ifu t.\ntn. totals intre irfi^umre gi neciul ircou— 
Jur&tor.C^ . -.r.r_;e,al c to inc^l^it in anonte cu e-P. gi
rticit in 1 j.L .cel ;fsl, 8 roprezenttnd teopereturs -3M±a&.

3i atunci:
in SLTtonte 6 -6 -

"" ° - A

in enrol Q R - ^<?)c
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ng.4.49

*16.4,50
***^* 'a aate a&ldaaa a^aeiflaA 61 AtAital mala abaalal^

p _ p 2(0-(9.)cri
A

cat^ da dazcablllbt'ul ewta yawyawfl^
ml <Ni Qtr*i (fig.4.45,4.50)
Onct' lcblA!tatri^l tcnaio ac AaoclaaK au uu tub Venturi (6) dabitul 
MMdA ca ae Mlsam ejcng* 1c. 2C0 a^/h.Prealaija inatTwaan^ 
lui uete de l,5f*Al$tHQEl lie dnbita*tjnal proprfM-e1 n eat* aaadtat 
bluanl de alimatitnre (a) pi aparatMaa 4* iaaagiataw** a aaaaatlaA 
led almtrla (9).!eeurarca an malala a dabitalul aata a nmafl 
tia aaantiaM In d&tamiaaraa aaraat^ a raasGtatalaar eaawatKrH 
aTptrl^tBtala*ea3 an a iapaa*ia apaaial paatmv tkaaaaiul deaitalaa
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adei^daMarea InaUutMntaToar wdaawd.pe Hz^t ddbdhaetwdl taaaie 
flind inaezwt ai un rotaaetm cn flotor (25)eca peaeito detaaaday- 
na daMtvimi peetm uraStoarela <<amt11 da valatA naa1nala<25 ar/h 
15 a?/h^2tr*/!tt<aa preoiaia da ItM^^MaSnd poadMlK pa de a parte ve 
liftaaaaa dm to! tar ob^ianta cu d^dtaatrcl tarada.!*? pa da alta 
parte paaadtiad a&auraraa cu preaiaiea debitului psntru daman 1ul 
da ealaad aab 10 a^A^aada dehitnetrsle teraieo arlatamta la MHT 
an an aaaaa deadt cu eaari anri*

Zracaawa da la conduota principals fixA (5) la eondnata rati tears 
(151) a* fhoe yrdn intaoaaediul etancarii QBtgaatofluidioa (10) as 
paaaite p&truodarea f&td pierderi da debit a aaKalui din acadncta 

in ootul roti tor (22).In!rincg^y^e etaapara an^oetofluidicd 
—dou" plena polara inalara (fl^4*51 ?i 4*52) intra earn anta

ibroiluid oa vor conatitui etajala de etan^ara*?luidolo aagnetica 
asu ferofluidale Hint auapanaii eoloidale ultraatahilc de partiate- 
le aegnatlaa eu dlmanHiuni foarta re^taa de apraximtiv 100 A^in di 
ferite liehide da beaS^aa epa,patmlnl ,ulatnTila miaerRLe,diestaHli 

PatoritS dlrxwwSinYllor radnee ale parttoulNlar pi a ae^iudi 
adaaaului rrt^bil^jcntor, portlcnlele nn^ytetiaa an tatagp-eMcX in atrua 
tata H^hidtHTT? de bead^eccfbrindn-4 popopadetd^d nagaetio* reoBr- 
cnMJnh,Aee*te lichide nEqpMytiee+depi mint nadii 
treaaA staMlltatea cMar pi sub actiunoa uncrctapRri Bagnetiee 
naaadURMHae lnte?4se* In cacul otendSrii !^TuytefTuidi^, fieoaro inel 
de fcrofluid conatituie doei un etc) de etsnpare, care i'i func^ie de 
aagnetiaalilA de setumtia a ferofluidului Kw pi de confl^mAtia 
aiapalui aagnetie din intreflar raaistX la o anaaltd diferoa^y de 
paaeinnew Ap = 8,) ^unde onto waleama a
^le an^etica din intreiler^iar Bg cee. A - n A p
unde ne mnSMal de etajw.
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Fl&^4.53
Catol rotlOar (22)tfAg*4+53w*nE!*t din alanlnlu, paamita pa A 

a parta twaaaaea de In Wpearaa crlacnlaM In cmearaa aazmlui 
tntw plan oaottnal^ la* pa da alt* pardo^ieaa traoamaa da la 
aaeHanan ecndaatad aadaomOala da Manat tw da 50 ma la aaelianaf 
aanAwtad ratllaatwa da dlamadan da 25 m<,aan da lytaa.Catnl rati/ 
do* (22) anta flant aollda* an bntnotA ^Mdl (12),camaaa Alad
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fCaaaatd din patm tod sudato pa Mao gi avind ralal da-a 
rdgldioa ccndacta roti team (IK)) gi da-apormito o ochllibmre a 
cntwonM"''** rotitor prim intorwnodiul oner groddtl cnllemte din 
Intarlcml color patru tevUTigoarea derotatle eato f [omenta da 
la an molar da cured codiinm (17)^rind pdcroa da 4,6 KT pi 
avid poaiMlitatoa ragMrli turatlai In dnmodM lOO-TOQ rot^dn 
Twmtia aa m&eoarK cu ajutorul anal fotodieda pl al dfaonlul a* 

60 da fanto (M),saanalHl filed preluat da unnumdrntor elaotro- 
nia (19)*Hotoral alaatria aa aflS moctat pa batinl (2o)*Prla in- 
tarmadiul cuplajulul elaatic (15)*prota3at da carcaaa (ld)*adp- 
aaraa da rotatla aeta troMHld arborolui yWnalpdjfMro,la rindl 
aSa va roti butncul craali (12)^Cmoeagi codocta rotitoar^mon- 
tatA pa ea,ald ^vtejate aa carcaaa (11).

0 problcoA dooaaMLtd a ocnctituo ataurarea difOrwttclcr da 
prealune pa conduda rotitoareeCoddtp rotitoare aeta prowdodd 
aa moi aulto prlaa de proctwwne^la cure aa moordood fUrtoddle 
da aaantw (24),co vur Sana ladtura on ptrlaala da prwcltme praa 
ticate in artorele prina^al.( fig.4.54)^rbarele principal are 
pmcticata in intariorul aBa onmaaEr do canala do dtnwMtro do 
3 wa,coroapimTiHtrmre noaHwuld de peine de presiune (in total 
5 prize,dad oenale),caro pardt tranetdtorae pTMdnnH de la 
oonduota rotitoara prln into modi ul color 5 prime de intrarw in 
adore,la 5 Inola coladoare dietrlbuitapa cztorlord pt polnn- 
ghonn erborelui.( flg,4.55).Celo 5 inala dOMedoaro odd roalloata 
on ajutorul a trod pacbato de tdMoaplrl magnataflddica (More perdt 
trooerea de la migearea de rotatla la reperul fljc,(ibto ip ).

Inelolo colaotoare ccnomlcH cu 5 price de prod nee pwndlan 
te pe oarcaaa anooabluld de atangdri (13),de undo prln Interne-' 
diul unor furtuouri de naadno ee face lap^tam la tradnctorul de 
prealuno (14). Tmductotrul de precltme utilinat a Pact in Aewfle 
de docaanlul da preaiuni,fio on farofldd^le cu oleool can npd^ 
ca licbld de m&aard,Tontru produd dd^aUturl de doronanano- 
trelo on aloool^traductorul de predune ca ftrodluld a permla oon 
peaaroa deoaoantajulul fOloalrli aarelul ca de lucru (dUd* 
rwntele de predune la ear filed celt anti add dealt la ap5),d 
oempunindu^ee dintr-un tub in food de T din cmtcdal ncaacaotle 
laolator (teflon),flg,4.56,pe fiacarQ braf filed IdNguzatA cite 
o bcblnA gi Lg.BoMnele an —de opiro pl add le
gate diferontial.Tubal U a* icqple pied la juaEtatoa inaltldi,ou 
Udd maanotlo gi ae twintaanK vertical pa o plant cu inelinare 
roglablia,prev5aat5 cunlroM eu pentm codrdal gi rogl*- 
rea podtid trndnotomlnltPlUnrmiLa do prodine co unnomtrfl a ft
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anzmtK produce o danivelare a fluidului aagnetie din tvb.

c& Inductaa^ale ^dMnelor ae nodiflcK daaechilibrfnd o ]pun- 
EtoHCtric&^TrodnctoMl a Boat realizat la LKHT^(7483J

M^.4.54

Tig. 4. 56
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A$a cum mlsuroroa presiunii,datorltS oonductei in ro- 

tatie,a ccnstituit o problcaR daouoMtM, i^iMtrnrea tm^ora^rli in 
conducta rotitoare a zldicat oceloaci cenpllcatli*In final s-a re
curs pentru teutperaturil la im aistcm de t^ma&surd prln
emisio-recoptie,care pmaaite tronaadtcren la distant^ prln unde ra
dio a seczelului^istaaul de telemdaurK a 1 Mpctetur n , real 1 mt la 
iam,oe -i*T**^ dintr^m ecd tor oe ocnotituia partaa do trmmal- 
eda^^Maaat dintr-un modulator da frocoont& joaaK,baaai pe un oood- 
later oomandat in tcuaiuna,de la unndmr echilibret,pi a punto ro- 
aiatlvdtpeimWat al aoastda nflTndn so tradnctoruil tmmio (so- 
mioondnotcr towmmrewiwtiv )^e folosopte un aistmi de modnlatio 
in fracvontE an bands ingusta,deoaroeo aeaeta cute 1mm la zao- 
moto pi perturbatii eleetrloe^Ho^latorMl nmmmdW un aacilator oto- 
billsat,cu crietal do oumrt (ataMliaaro de ICT* 13s ),froovmta oe- 
oilatorulni de 10,7 BHa,dupd care ocwnalul acta amplifieat 
in putore si cals de antecd (paterae de aatale ecto da IOC Wearing 
bBtaie de 250 m )<Jhaasptasul set coqpune dintr-un anpllilcator de 
redlcfroovontd.la 10,7 HHn,un flltm din arlatal de cuart pendant 
10,7 MHz,cu a IStljae do - 7 KHs,tm etaj de ameateo,recultind frog 
rente intermediary da 465 TTfc.^mtotlnl eate damodSIai in frouwn^ 

on jm detector da produa,ucmind a e^plificara inir-tm aagAifioe- 
tor on douE etaje,cu un nival de iapiro do lV,neoeesr pentru intaa- 
roa dlractd in fweoventtMtnA nnmcrla on 7 dfre tip TOtToP.nmtwt 
Mlitntea la intrarea in receptor octa do la Y,Prodala InstMmen- 
tulmi acta de l%w

4^2^1,Conduota rotitoare curbntd.

In unaa studiilor prelliaiDaro pl an^llaind pled fl Mi roe erperimm^- 
tiilul.o a proiaotat,ca prim paa,cu eoopul de a verifica rowultatela 
teoretico,a testa poaMtilitZtile f^ptunli roallPate pi a detemhm 
nd direct ii da oemoetaroeo oomtnsta de eedtiune oircularS^curbatd, 
cu race da ourturd oonstaatd,pi avind poaibilitataa a oe roti in 
plan vertical, cu central de nurture deplaaat fnt& de central de re* 
tatie,pemaitind actfel ml el area ainplifloatii a unui canal inter- 
paletar ccmtrifug* (flc.4.57,lbto 5 )*DupR cum so rcmarcR in flgprd 
eomduota otto flrntd pe crucea de rigidiaare,oatul roti tor fiind 
colidar cu butucul (Kruell pi de al 1 inccntlmiare
ta curbatiS rotitoarowZcna total* de luarsi are o 1^^—290000!
iar diametral conducted veto de G an,acoBte d^mmaiuni poratitiDd 
realiaarea oner piardwl de proatHte smmlflcatiwe^Raoa de curtnett 
a conducts! eete*^"69o am*Ccnducta are preetioate unmmdr de 5
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prizo de proaiune in urmatorul nods doud 
pwenM de poize 1-2 pi 4-5 fiind eituato f 
pe aeelapl dieno tm do curtur&,decl nine 
tzlo do centrul de curburd pl o pried i 
do preeiuno onllaentnrd 3,elton15 intense 
diar, intro prizele 1 gi 5.1n plaa,prizelo 
I pl ZtTeapootiv 4 pi 5,aint posifiannto 
pe ntrolnpl dlautetru al conducted, daetzlc 

da central oectiunii conducted*In 
aeedafel a as reallzat ^aai aulto poadbili- 
td^d do ndesMA o dlferontelor do preoiune 
aoeetea doterolnindu-ae gi pe troneoane 
nal eourto,12j*125c gd 1^-1650 aa,SM* 
pe intmAoazd a copductod l^,ecu pe 
lete eartezlcezd a oondneted 29oc n

de centre! do rota^do al conducted.
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poaitla prlaalor da proelsnae acta datN da nn,Z^
385 cm gi Z^SZ^nlo9c nmjentm a ween ecmditii fboeivbilo m&- 
aardrilor v*r^  ̂iwwt^Ai d^& oe pawns* o pcrfiuna dwwty
13 da ocaductZ cata-d permito ad aa angajaoepe oeraul dazagg Z* 
atrdbato a aonS neutrd aufldont da lungd*fn cc^azatie an dda** 
netml oondncted*pentru a a* raallaa a curgora deplin daovoltatS 
in noaaaZal cind aa ajsu^a la prime paradha da padaa*Da aaaaanaa 
dapd ultima perodbe da prime da praal'manual aattatd wa trcnaoa 
da conducts ca inldturd efoctul da cap&t*

4*2*2. Canal di fliwof-ocnfuaor rotitca^

Avlnd in vodero cd aowA praacatal cocetdri oate da a fbcllita 
elabomrea unar matoda pentru datawhnnta piarderllor hidramliao 
in canal al a interpalotare ala naglntlar hidrenlioe*^L luind tn 
conoiderere bunala reaultate obfinate in caoul curtate
rotitoera*r*a cNutat tn ccntlanarcgmtll f atnd ata^iunaa aaiatantd 
ad aa proiactaaa gi realiaeze un modal mal aprepdat de fbrma uani 
canal rotorlCw( fig. 4*58)

la urma anallzal legate de poaibilitZtile otafiunii pi de 
poaibilltdtila de c&arrare a-enataMllt noua fermZ pl dlmanadsMd 
la madelnlni erparlmental;aatfal*caaalul tn fl da tipml unci ddfh 
aMHPCurbat*eacl^Lnnea de intrere*ocnadderin4 ad fUncfimaanaM ca 
rotor centrifhg* fiind do fbaaK patraiH*ca latura da la caviar 
aacfiunoa deieglre cviad forma dreptwm^iiulaT^em ditMaiaiualla 
D-45 mt gi lelc mawCanalulare a grealna cecatantd da la ma (late 
-rj—— u*eaoind ccntimm de la Inara la 45 ma*tl *** 
lizind aatfal difuaorul in plan vertinal^planul do rntatlatda 
aacaanaa ourbura cenalulul eate eoaetantd^naea da cuzturd pind 
in aza de siswtrle a eaamlnlui fllzdtl^^i25e ansi epeclfladm 
cd Most canaleato cur bat maatl in plan vertical**! fiind ouprina 
in aooat plan gi deci *f*td de un canal Intatrpaletaar da turbiad 
yroncio de pildd* conatituie un modal uni almpla.daT care modal oa- 
zR foarta bine rotorii de turbotranafozaatoar^unginaa de lucrum 
canalului este de L*5oo an^ea fiind dolinitatK de ceCLe doud each* 
tiuni da mXcur&,fiectare soc$luae avlnd 4 prize tie preaiune*in 
aoelagi plan, cite tana pa flacare fa^d a de luaru
a canalului &*a realizat din pleadLglaa*c6ea co ailminS inflxnaita 
ragozltRtii^ec^iunilo de naaurd aint armlaaate fa^ do control d 
rotatie la Z^-lSc ata gi Z^lco jaa^Centrul de ratafia ecto 4aplaaa 
oat fafS do control de curburd.Intreaga cendaetd cate flmtl pct 
un cadru rigid ccctpua dintr-tzn butuc gi patru fad de rdgidiaa*
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re,avind gi pool bill t^ti de echilibrere,Dup3 cum ar apua rolul 
taootui canal eat# smltiplu^ae umSre^tt in ..ri nl rind tracer** 
da la cacurile wl dimple ala oonductei curbcta rotitoara^da aaa- 
^luna circular^ aanctantA^pentru care remits tale eatpcrl aantel a 
am confimai saodelvl taoretie gi func^i^nalitutea ctatinail,la 
cawul complex al oanalul-jj ,eaa 3ult oai apropiat de aituatla roaH 
din rotorii turbcoaginll or; prin forma canalulul aa pemita de tend.
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naree influen^ei ^ajoettlef dreptun^djulare A weetlnnll 

oaoMnatd cu influenza di fhearuliil,acepra curgeril in canal* pest* 
cow ae suprspune influent euxturli pl a rotatiwl.teate ao^etwa 
—.Mi*ns*a complczltAtaa probleMd-Rolnl nmltiplu al eanaluluj ro
titar ae egllndepte pi In faptul oA el a foat proiectat actfel 
inult aS peaultA o ftmetionare a tit In regia de pompA eentrdA!gA 
cit ?i ca un canal de turbine cwitrlpetA^cxlctd intr-adevdr pod- 
bilitutaa ca de la cotul roti tear al atationli nA ee roaTIrnme o 
lagAturS elaatleA.fle cu aeotiunaa patnetA*in eare can
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CAFITQmi Y.

AXALMA LS2CMEATSIOR EXPTTUTBUALE.

5^-?relncrarea datolor ezperlzMutale.

5*l.l.Crori de

Ceroataroa eaqc^crimentaH c pierdcrilor hidr&tlice in conducte curba- 
to rotitaare prczint^ multiple dificulU $1,ccwe in od inevitabil 
enndna la aparltla.uaor crori da danrt cpedfice ncnr actfal da 
inearetrl eatparlneatalc*

In primal rind,c^laureroa proaiudi ei&tiea a font afactatd de a 
ocnara dataaatlot^dcl in mod coroct^inatruacntul de maaur^ ar fl 
trebuit tat aa afle a^azat colidar cu acnductn rotitoare^la priza de 
praatimaaarlaa indep&rtare a Ina rwrcntului de prizt,datoritl for^e 
lor centrifuge ce apar in rtpearea de ratable,conduoind la modifier 
ran preaiunli. Avind in vedara cd de la prizele de preaivne afla to 
pa conducts roti toare, pro ainnaa acta "adua3^ prin iptermediul racw- 
durllor deefMalna^^n aza de rota tie a Bia timului, va rezulta o dind-uu* 
are a el din canza for^elor centrifuge pi atunci Talcrile mxaurate 
tile prealttnil vor fl ncl id dealt wtloarea ndcv&rntt*Pentri! deter- 
nlnarea pl eereetarea aceetd taper! de mtanrA ee va etzMd.dem dupS 
Herpf ar /M/,dlatrlbetla de predud intr^e eelcant de ear de Iw* 
glaa l^cara ce rotepte tea vlteca unghiularS q perpendicular pe aaa 
el Icngitudlnalt^adlficaTen prealudi do-a luBgal raad^aub farad 
dlfercnilal- w fl.

Din ocua^ia terde!! do etaro a gazului rezultt:
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de cede

unde p* este veloarea predunli dtltd In tmdactarol de *K*^ 
zure a prod^mii.Inaeat^ ca toate aSetnRrlle de predune ver tre - 
bui eereetete cu ajutarul rola^ld de eel saaj^oem obecrvatl* 
cl filed vwria de aer^e^oaroa accent* de HRaorW eate aproape no- 

glljebild, tcraMml filed fearte aproape de imitate^
0 altl eroare de daurd epare datarltd faptului c& aza de 

rotatle oste orizontalS pi condncta ee re topto Intr-am plan ver 
ticcl*Din aceete rtotive o prid de preduno de pe condaeta Inr*- 
tati*,fhVI de eon de rotapla^va fl vnrlaMld oa padtloboeenoa 
ooaduae la o achilflcare continue a toroetaulul gravitational (gn) 
pl dad Ik* o Mdlfioare a predunll detorato eoloend de ear ^gz 
lnaS*datorltd faptulul cd fluldul de Incest este aer^tarmnul 

grcvltaticnal ante fderte ale pi ee penta negllja*
Irorl de denrd pot aS apes* pl din cam* cK tempemtwra 

ee ndooard la partea terdnalS a candnetd roti team, ori, dnpd 
one ee ptie intr-en detm rotitcrwca nmare a dpoSril aectmdn* 
re^tranmitcrea c&ldurll prln ccnveefle orapte coaparatlv an eazul 
onrgcrii in condncta find pi apare deal o picrdcre de cdMtn# an- 
pllnentari^prin eodarea enacted* tn ederler^in oediul caMnntt 

eadLctd atnnd o dlfeswttl de tmperatnrd intra prln* 1 pi 9 de 
pildd^Calcnlele fScute demonatreand teed nd zadlflcdrl ale teepee* 
retaril cn eitewa grade Celalna (1-5 C),prodneindn ee actfel nedl 
flcarea vlaeoaltBtil pl deed a valcril tnaedralni daynclda^eondae 
la creed ale coeficientului de piardcara 3. neineemate pcntrneeqp 
pal cercetirll.

0 alt& ereare^care cat* dlfldl de determinate a cenetltala pier 
darlle da debit ce pot aS epard In weal tie debltaetm^IneHnperd^ 
eeatul preacnt,acecte plerderl de debit **** neglijwt*

IneBpl aRaurare* preatunll station in ecadnct* retitocre ee sat 
fee* <nt ererl*aviad in voder* el alpearea CMnndnid cadLctaatK an 
Ipenalte oa prize do produce ad floneroa ^o d&-
rant** tanoperlltpl aceeto crorl a an neglljat*

Unalo erari de denrS an point opKrea pl dntaritd fhptnlnl d 
tat o a $lnut cont de rugoaitatea Intarloard a cemdeetd^aocaata 
ocndderiizbe-oe netodS hidrcull*.
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5*l*?*CaleulWl arorilor 

5*l*Z*1^3rozd groeolane.

IncercNrile experi^emtnle din ^drul Incririi de an foot of co 
tuato eu deoeebitS jrij?,&ztfel erjri ^roaolane evidento nu cu 
epdzwt*Tetngi*pentru o prOlucmre corectS & drtelor rrrorlrtwmtolo 
o-a coasiderat neces^rS vwrificarea mlcrllor care co abat col sal 
salt da la valcrile aodil ?i enalisarea dacA aeeste vcYorl fac par
te din categorin erorilor ^roaolsne ecu m^'oto^n folositd este ceea 
ware ccmaiderS G**erot^rea aoc'io patratic? 3ectmoncvt?./136/ ^i uti- 
HwaaaH tn achlab abat area standard enptricR:

tmdst JKMsnlrul de ^Tsurri
^^alcarsa nedio critcwtic^

S^edudarsa ererii grosolane^a wlorii apYrute niM^toptat*notat5 cu 
x'* o-a fleet determinerd raportul,

. )x*-x 1
5

pi so ea stgeran^S a oetlaatiei V -9?",ceea co coro^
ptmde anal nivol al probability li de exclude rc oC *1^ yi unei valori 
t(^P ) * 2*5T6*Toete datele eaportiawatale x*' pentrn ctwo raportal 
t>t(^P)^aa feat oxcluse din ^i^)l de aKsarT^;fbcea oboerva^ia cd 
astfel do casari an foot fcarte rare tn ccreetArilo presents* o sin- 
gurd waloaro fllnd respinsd pontru !ncwc3rllo tn conJuetd cuitatd 
find *i dead wnlorl in cardl ooaductei ratitesra*

^ori sistcaatice ?i oleateere.

0 ercaro siataaatic^ dcopre care an vcndMLt tn pcragmJMl 5*1*3* 
a fiMt aceea legntd do n^anaroa presl:mll*vulorilo adsurato la inn 
etnaoento filnd afoetate de croaroa datcont* fortelear<Mnrtrtfnaat 
aoonetd croaroa Boot el 1st anti prim oorootille deteaelnato toowetle 
taaeolatt psrajpraf.O altd crocre aictcnt tloH o-s rapertat la punetnl 
de tanae ill inetroowwtnlni do sHoorare a debitnlui*la flees re plr de 
ndsardrl tlwtndn so cent pi ecooottndn' co deplasaree de sero*9i de 
eeenenea rorifletadu-ee tn tij^p oceataata acestei erori*

0 yroWloot ayarte e constltHio predsia opera turii do ^sard*car 
dnpS cen oe ptio refloctd eroaroa detwtaticZ ds indlcatio a instm- 
nentrl''*, eronro ce opera ee diferec^^ intro Talcaroa nowtwl salon
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-/C7<2-
rea inesrlad pe inatmamt) pi vuloarea adewtratK * adridl 

alaurute (aau suloaree deetlvd a Innttinentiwlnl etalon)
Avind in vedere d reznltatele Haale ale cereetKrli axparA- 

mantale reprealntd aerial calculate in funotlo Ae alto nArtni ndsn 
rate direct, ee pune problarn detwrminMl predzid sArindi finale 
seen ee tfpTinX un culcul bazat pe teoria propagKril indldlor do 
predda. In aaeat cau^aarinaa obtlnutd indirect ae celculeazM eon 
slderdndn-ae madille aritaetice ale velorilcr datdor cxperirantaA^ 
le ob$lm*ta direct, yredzia aaridi finale depindnd de predzia e 
an care ee daosrd ealelalte ^zlrid,

Pantru dtuatia ReneralX.ae eansudsrd alrlmne nHsurertl indirect 
u ca filed czyrlnatl de aela^la/lo5/*

unde z pi y aiat mcdiHe-arliaetiao a AouK grupurl asperate de 
sdori, obtinui.e pantru d^uX aClrl^i fl&tce laurate.

ituMi. = + , 3+^)
unde 6*, roprezinta ebaterile odor tret serial de 
vnladle neddl.

Bead functiu f cate ccntlmJ pl deriwuMU on posts fl dewedtatd 
in eerie Taylor pi rdlnind nuaai pridi del tsoBaani,ee obtlae in

Ccaaldarind diaperaia pantru a&rinae detwrralnatd iadlract<

ae ob%ine in final, pantru a rtpartitie djnotria&!

In cazul particular dnd r^-1-ww flnalA ae obtine prln inauaMwa 
salor niaurnte dreet^ae pasta aerie!
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da unda

In eazul ctnd H.^r1aoa -imlS ar ob^ine produs cl celor douX 
n&rini obSinute r'lr ct, c _-.nte Teris:

u - x y
*** ^L-+ &c = (*+ ^) -+^)
<bt unde &3,x-f
aam,ne^lijinu protbi^ul .result*".*

€n= 2
gi particnlarizind lulQ^,se cb^ine:

qe-^9<\x^

gi in final:

In c&tul dad fune^la apart sub forsn: -X
dis patmticS OMta d&tl de forsMla:

eroarea ne-

Pentm cerestSrilw ex^srimantale wfoct^rts pa conducts curbat3 roti—
toaro^r^riFsilw calculate sint in principal:ccafieiantul da piardare

gi nnmSrul Reynolda^undwt

Difarsnta da praaiuna da -Qigsarw se ob^ine din ralatin:

Difwrcn^a da prtaiuna &p sa mlaonrS cu a pr acini a ccnuiantR de 1*5% 
iar tnmtia condMctai n*eamaaoar& cu a praoiaie de Q*o3%*oaea oe 
acadnaa la calcnlnl difaranfwi de praaiumeApg on a pracixie,obSim*- 
ti conform ralatiilor de uni sua*de 1,5. aproxtoaiiv.
In privlmga ooefiaiantnlui da pierdare ,rexalta:
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Viteaa eat* ohtinntA nlsnrlndn-ee debi^l^aare p^a folealraa 

urnar debitaetre diferitc pentre diferltele donant^pat ntta pastm- 
raa tmai praalaAi de 1^5^ (cream mrtwOwDsnottataa aeswlni date 
fUns^ie de teapsna*HrA*aeeasta filnd H&saratd cu e preelida de 1%, 

aceRSta fiind or^sraa ae<He ]xstrutiei( *weci^! pent^ cc^nl cceflelwn 
tului do pi&rdere pria freeze.

Pentru calculul presided iLe detemdjoare a msdrulul Raynolds,ee 
eerie! ________ __

In afera ercrilor co epar datoritK cl&sed de precisle n insure- 
mentului de a^eaaM^,;ae vor wviden^ia dasigur gi ororile aleatoare oa 
re slat cole nal d±flcils,c5ci ele an pat fi ewihllato.

Pwitm a stadia preciala de dateminaro a eoeflciantului de pier 
dore A in report on emrile aleatoare,*-<MA calcnlat dlspaMiilo (T 
ala adriailer ^sumte di reel, pentru trod valeri ale maahntlui 
Reynolds,cu ocopul de a <RUMxmgte irifomativ Indicsls da precis!* 
pantra A ,In final e-a ob$inut*

Rn = 5-1o^

-y = \/^^5+ ^-.(^6^ =

Re - ? 1o^
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ZWlAtlwl!

s

5

DetoatNdnaroa indlailor da predzie in ecnul erorllor aleateare a
prMupua pantru caaurile canadderate un calcul prcalaMl al an- 
mdrulnl neeeaar da aKaur3rl^S-a staMllt un nivel da Incredere 
y* o,5T" gi din /136/ s-a obtlymt nusSrul necesar de ^Saurdrl^

unde t(J^) eete 2,576,ljtr q - —- 0^8. 
Results n lo mlaurdrl.

5^1^2.4^B?tl3nre prln iztervsl de !nerodcro.

Centre cde trei valor! e.le mrdrului Reyzolda s-eu entinat gi lad 
tervdele de IticraJere.-IapS relr.tic. canccct't?:

unde a ante vnlonrea adevlmm a uilriaii te^Conalderindu-ee

eare cate o osttaatle a parunetTului 
de incredere devine)

.In Meet CM,intervelul

i a—x *c)

unde t(;k) ee reparteuaS func^iel de rcpertHle student gl e-a
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alea,pemtrw dvalnl Aw inwredere - a,99,egal am
3,25* (pemtru X- n-1 -9)
Si atamei reaulti pentm ndanraafaa dadtalni)

0.(25, Ko -L=- c,f3

detrf interval*! da incradcrc Tti tl ( l%87;2o,13),pcntin o wa- 
loare madia da 2* m^/h^

Fentrm aRaurerea difcrentelor de predune rcsHltl*
f. = 3,250 -2k^4 = 0,17

\/9
pi dadi interwalal de jb-creCt^m eate (119^dJtl2m,37) pewtm a ww*
Inara madia da 12a am

In caaul mSwnddi teapemtudi aw obtina<
o,i4f 

t = 3,25o 2—= (2/9 
s/9 '

iar interwalcl da fncredcre d-vina (24,81)25,19) pantru a wa- 
laara madia d- 25 C,

5wlw3wDaterwlnaroa aodalului aleatcr *1 inceredrii,

Awind in vedcre c& in eaaml presentd aercetiri axpadmaetale aa 
wmAregto in final ebii&area dependentd fUnetioma$e A--^CRe) , 
dad renaltatala tK^wTinantala se mor rwpreemata cab fdmd de gam- 
ilaa,aate dificil pi nepractie da a anal Ian flaaarw walenra mdaaam. 
t* din punat da Tedara al araarilor de *imn& aleatarli,!* aytfel 
de <Muntri ablpnuindn-aa a aa utilise pralwararea etattetiad a Ada* 
talar arparimentala eu ajutorwl eorala^ld gi a Hatadd aelcr mai 
mid patratw^ln aeaat acopaemta i^ortad aa in ti^gd aHaaddlcm 
avina in vedera cd pane tale adaarntemu aa ref&d la e alagad ma
lware a m&rimii fidea, ci eat* vorba de a wurlatie inti*wn daeandh* 
larg de valari,d aa realiaesa an model alaataral Tneareirti, earn 
ad pardtd o urifordsare a repartit id erwilor aleatcara,dd a 
ordime alaataare in efeetuarea esqperiaantdui va media efaetnl taw* 
riabilelar nactmtrelnta^e prtaentale ineereAri medalal al eater 
ataMJLit a parade txt in decmrenl und de tnoerdri experd-
mantala a& aw ipunMargK caadnatii alentoare de waled ale tumtid 
gi ale deM.tului,de forma)
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5*1*4*Tr olucrar os statistic? o rezrl.tatelor.

Din Mmllza ererilor ce pat sK apoya^fKcutX In paragrafole preoo- 
dentOtreeulU noceaii^tem uaei prelucrKri stutlstlce a resHltutelar 
care el portal tl eli^innro& crorllor Rleat fnre.respectiv atenuarea 
"z^o^otului*snul t j 1e jb^irruto so vor rapretrocta is ceneral sub 
fems mid dependance intra coeficientul do pierdere A pi mz^rul 
Reynolds ce camaterizvTzS regteul da curgare,avind co parmaetru 
mmArul ro^ti^al Rq*<%(2^//^ ^lin r^ln^illt de calcul ale coefi 
eiontulul do plor.iere -A ;i ol TmSrului Rermolde Ro, results c3 
fioocre dintra cole dcua v rlebllo poate fl euptiaK la o InprAptiere 
eleatonrotoooa ce ar ineeama el, A do pildl nu dcolnde nuaai do 
Re -1 Re,p^tru o curturd Rc-et,,oi ?i d? elte variibllo necontro- 
labile pi atunci mt so tmi poate rorbl de o dependents functional^ 
ci nwaei de a dependent? stocbaetieitr.pl ictndu-ee neto^e de unuli— 
si a corelatiei* in r.cect c^z me ^ti fiind verta de car aai bun^ 
valoaro a lui A in report cu ^e^ci de cec rwi probsbilA valoaro 
a lui A in jurul circle ce diatribuie purctele n^curetOe
a) Analis^ de corclctic* const?! ir determiaerea curbed de regreaie 

pi til coeficlentulud de corelatlu Kc;Kc la valor! in intesval^i 
[a-^oind Ko^l+caistind a dtTMBtdentK funeticmald,ler cind ITco no 
ealetind nisi un fol de corelatiowln oedrul oeroetdrilor edperlnm*- 
talo efoetuato e-a uratdrit colonial Ini Xe.eu eooyul do-a verifies 
dacS verinbllele neccntrolsblle afectoesS fcarte rmlt ressltatOle* 
Dopcndentn dintre coeflciental de pierdcre A. pi rmHrul lie octo 
naliniard*fiind functie ttc nai eultl p&r5atetrl*r c^rer dwtOBaitmre 
taplicH cnlculo labcrionse yi ^r?oaia*do acoea a-a o?tutat o oolutlo 
do stepii flcore & calsuluiul ^apali^ln-ae la netodn nivelarll*

b) ^otoda nivcl^rll termite prdittr-o ochinbar-* ccnvecabdlN de 
Teriabilo aducerva fomul ji urpirioe de 1? foi*?!a o^apTicatl noli— 
niarl la o erpresie llniruri^dc tlpul!

X * a Y + b , 
trade tin entail ds fat?: 
I -loddooA) ?! X - lop Be 
tiapllfloaroa fadlitatd de noboda niveMrii aporwte ooenddoraroa
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f* eeatlnaaro * eaznlnl eerelatlal liniare,undo ftmcfllle do 
ra^rodo aint llnlmro gl oooflalantnl do oorelatleara eapredct

*3 -x 3
' ' S*S3

uade Sr gl Hiat ab^itorlle patratice* 
\/- ?

-y -
pcnt^ un gir de n valori n!aurate,lar n gl y mint nodUlo arlt- 

notlng ale girurilor de v&lodw
Coafldantul da eorolatle a fort calculat pantra teate girurUe da 
daurdri^gi in toate caaurilo vulM^roe re^ultnt! a font aprdzlantiy 
l^ccea ce indie! o dependent h functional! gi parolta in nontlTOMtra 
e prelucrare otatdaticd bacat! pc meteda oelor cal mid patrutOw 
e) Matoda a^ar m^l d^tl patrate acmite obtinarae^ancr eattcnttl 

nodcplaaate gi ccndetente ale eoeficien^ilor pollnenulul llnlar 
canaigerat ca model nataaatio tai enperlcmtulul^ellHiafad pc ait 
podMl efectele erorilor aleatoare^Cenaidcrind^prin mate dm nival! 
rii^fUnctia llulrj-3' y t ax + b+aeioda color aai mid patrete pae**
nite detardnare& paranctdlor a ^1 b din conditia oaaeaautN! 

t - (^X^-^b) j =

31 ntimcl ecuntia dreptd obtlnnte va fl!

(^-x)
wnde *2 -x ____

_ j -x
-x^ * - x^

Sente reaultatele cametdrii arparfaento3e an fact preltMMte 
atatiatic cu metedn color aal del patrate^

5w2wl^etodologic incerc^rii^

S copul prezentoi cercatSrl erparlaentalo a font det ami net ea plardo 
filer hidraulice inii^-o conduct! enrbat! rotltoam^da aectlnne dc^ 
culard coaatuntA^^nccrcarea a cce^jaiut doul etape fjcpoctanto!
a)in price eteou o-a conaiderat eiuidueta in care o-cn nKcnrat pie** 
IwllOoflrl^ur^rindMt-oe a M detardnn inflnenta eurturll aaapwa lor
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dcmeniului la valcrl ale numPrulul Reynolds
(5 lo^— Io"*), c-e at^bilit in crdinoe. e read toe.ro s dcbltului,citc 
vm i'egim de careers,cu ajutorul dublei regllrl a vanelor (4) pi ( 
21 ),la Fieecre veloere constant! & debitulul.iT ourindn-ee slwnl^m 
d bl Lui, te^pej.nt\irs. fYui.eulul de lucru,?! iferentele de presiime* 

A ^i^' A ^25* *'3b* 1'^rcur^frrjn dooeni'ilul d€- 'ebite a-a flout 
atit in seas cresdtcr,cit descrcsdtor,flece?*e cicln de aKsu^ 
r-'xTd repotindu^oe de Jiai wlt^ ori.
b)in a done etap.,B-€. ccr^idorat canal general ci nd ocnducta 

cur bn 15 ce rotepte^-^-u ctahiUt trui mlcrl r3e tumtiwi oonductei 
" 136 rot^/cin^.n^ * 19o rot*/min* yl - ?7o rot*/win*tnodi 

flcrma turatiai reelinindM-'^e cu n^*:toral unui redreoor trlfbact 
ocaandet ca tirletp^re.Pentru fiecare vnlonre a tumtici p&atrata 
ocnstantK a^i repetst ?wtedolo^ia incera^rii de le p^mctul a), 
ttTsurindn-ae la fiecere regia!debltul,tccaperetnra,dlferwntale de 
preeiune pi tuTatta*

3,2.2.1nturprot3re!s r^snltatelcrw

r*rntlnd netcdelo'lr u-eu obMnut datele eacperl-
aertale pritaar?,CG f^rt np t proluemte Tn conform tate eu cole 
exjlic tc lr. prrctvl 5.3.

In fi^.5.1 n :.iDt' v.Tdrt^ 1' Hlerlere
Mdrsulic^ t c'Ir '**c mmlrul
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a-au ccopaawt cu cel* taaradaa dataanlnnte a* relaxin 
(2w85),(3w47)^rMaTa^ndn ae a fbarta btmd mmgrnHM^a gi da aaa- 

nanaa a an co^parmt an rwcaltatda azparloentala ala Id Adlw/1/ 
obaarvindn-co gi in aaaat can a auprapunera ctmvenabllK a puacieloar 
arparlmanta^ Wi pawn ca pa do a part a wlideazK celitltile Btatiunli 
da incaaraara LHE5,iar pa de alt^ part a oonfir&d justatar aatodai 
taaratioa prazantata antcriom,otit pantm raciaul la:.1nar, ait gi 
pantra cal turbulont. a ohservS c" (fis^5,2) curbura conduce la

r^.5.2
cregteraa pie*c oilier hldi'cnLicc de cixul conduetd drapte 
flaa^c^ a^a x e a^teptnt,difarcntolo flind nilt nai evicenta In 
ow;area de cux?,erea turbulent^.?^-alucrind stntictic
^^4ele expcrt-aaut^lo -c L urA^to^Y jtlc rela^ii c^'irlce pentru 

aaoaficicntul de jicrd^ra hidxrmlio* ^in c^<3ul cind ?c * OfC^S*

log( loo^c) . - i^g ,;e + 3,o8644 logRe<3,6
log< lj ; ^c) -o,d u 23 lo?: a + 1,31699 lo^ a >3,6

In aMul r; i^n. o^ucu .,*.-. e-'octtil ..' *<.de etc 
nodifla^,anticl pant-u * 6o,in cu rezul— '
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tatale eotperlnamtale oo^arutlv cu Mie tourctlco deter
minate cu relatllle (2^112),(%36),rwmre?u<h)) ee o bunK concordantX 

In special pectru regtaul ladnar^ln easel regi=mlui turtMlent^r^ 
godtaten txmductcd caper! Me ^al e^mty^nre ci al ammite neunlfarml- 
t&tA gconetricc oondneind la c croc tore a valorilar eaperlamtalo 
ala coeficisntului de pierdero hidrauilc^^cR-Ccaparind cu wlcrilo 
presen tats in pantru casul uq * c^se vede tasdiat c& rotatla
produce o cre^teze a piorderllar hlomnliee.in iiga5-5 aa prednH

c^ip-.tratlv . le —^-^-1-.: ..lo Itc /7-/ p^t^u condu&m
dreapta rot;l i.Q.^-j ,.i cclc ^lc pi^2.antcl lucr^i^ob.^'wiada^se o bu 

nS s?^)mpui:cic, yec'^ltutele eaperi
aantale 1:- . 2 p..* t ^.1 ric^.c:.t3 dcclt cele ale
lui ItCw?rcl^c^.^ju c. ob^inerea.

uiw* tcar^l jr I.:
log (looA ) - - 0,7??:'* b 3, '77 79 1^ l:e <r 3.61
iOS (loo A) - - o.-c "3 ' 3,33 1;,; : > 3.61

A'ontru q - 83^ '- cl 1^ r:?1. nt:l .r ro.pierJcrilc hUrenlice 
erase ?i .".6 - .lutelo expe^inontule co:^-
mtiv cu c.?:.- tc:o--'?^rc - ^3- . l: 3ijle (2.112) Ji (3.36)

Din ec <.^c < I'.ai' sn.pr'..pnn':-rc f... ^cnoiLiL'A
latattnar^fa^ . . - ^.. ni cur- *r?' '''-'bulorto.i ytolo i.7cutale a—ou
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result! WMAtoerolo tHMMfli enpfTleo*
lag ( 1**4 ) - -*,79 lag 16* + 3.4739 lo* B* <r 3,65
log ( loo ) * - 0.194 log Ro * l*32o6 log Ro 3.65

Fig.5.8
la ilg,5.3 tote repr^wtat coeficieotul do plerdero pontru 

o teept! oad. rlGloat5 do rotntio & conductol wuftato^Rq 12o.oboe^- 
vinda-oo comparativ cu rezultatele teoretioe o buml ^"1
po^lm la cazul r^^gianlui turbulent,Pig,5^ oferA pl oQ^aratia da to
lar easperimcntale cu oele ulo TILL Ita.romsroiadup-ao o mtpmpvnsro 
efficient de baa^,in npocld ^snt^*u curc.erea J^talaar^^^relucmroa 
statistic^ por.ilB loduceraa on toaroloy oxpreail ec^lrico do 
ooeflcitntulul de plcrdei'e hiGr&alic*:
log ( loo A ) = - c.77196 log e + 3,4538 lo$ i.e <r 3*653
log ( loo A) - - 0,209 log e + 1,3322 log 3a > 3,633

Rato de lamarcat fr.ptul c" trsazitia de 1? regia lesdaar la 
reglm turtalent cc odn.t? cu rotutia.cresterea tnr&^iel
aoiad on cfect ntrbllir? tor pi nun^ruJ ^eyaolds critic aSrindm-pi 
ie nod ecrecpGBS^tcr vnloarea:

I'e * 0*^35 Ra **a \e
CT

c 39Eo
Co 4o3o
25 447o
I--o 45 >0

In . 0 y . esint" I;. ibla ci rbolc do pMtru difo-
Tito welori ale tu^:^,lei,roi^rcir:dn—Te crcpteree piwrderilor hldr&-
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*4^-
ttlle* odatS cm cregterc* rvtn$lei gl totodatB cRMMErv&ndM-e* vul*dL 
1* Hal Marl ole pierderllBr hi^wulice de cernA conthwtal 
drapt* ilxcwdc aaeaeMa,M taaparK datele (ngHndLiaatala cm oole 
otfdjmt* de BBdMMMHMar /39/ pentm o conducts rotitoore elicoidaia 
rGm&rcindr^-ee o ineud^we satisfic toarv a cm-telor cnperiawitale 
ceca co justified dcplln remJ t& tele cb^ir:\.^c pe L tn.^nmoe. de ti*.

.9

5.3.BeaAtatele exnerd nentole ^enti^ c^aul c ncJuluj ^tlter.

5*3wl.-tirjcree Jifuin^e.

Cwrgwrja In oennle 1c dray^Mn^jiulxrS <;i in farad do difp-
nor e:rtT.dup" cn- -e c^pLicut4 gi exiatd oultiplo ata-
dli ?i c j -€0^ ^*! lo;j^te dlfuac^'cle ^ta;l

In 'LTnsor ne jL^tLiaesYnt o t roMeforMMO tY*eptet^ c WMe^lol 
tiec !n ener^.e Hr en ial .cn yl&joiearl eiic?gie.!n rcRMMl ami Hid 
decit Lt HrJLrea bru:?cR de eec^ivmc.crind T^o/ * ,K < 1*

riind coeflcientul re pierdtre pent^*u 1 jr^ire brueet.
la curgeroa tn (*Afunor, < rr loulclo G fl.'d d in ndr ct-ro invlng date- 
rltT energiei cincilee ,y-t*dlentul dr proai^M ce cregto acrea.dar 
MeewtlcMTcie cij etlc^ ^cr ?c c.ni^iYun 1* t : wdreturlle
de flu/d oe eiet Sn contact direct cn pere^ii.pooedlnd o onergie ci-
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aetial ami eat an id car fl tneepeMle al iwlndb predw 
man pi at rar opri^aan chicar rar izaape ai rwclnd iM^ai^ibrnfn- 

natfel virtagnri pi deeprinderl^ecne turdemar%ce eandne 
la craeteraa pierdedler ener^etiee pi dal propertianale aw **- 

ge deechidcre <=< al !1 HwardM.
Pantru cazd 6eatiiu!erH hmgte,ecnatiile fnadazan^la ala 

—^—4^4 fiuldelor per&it detemin&rea aaact? a arprealai pisrda- 
rilcor hldrwnliee^Mb fwan relaSid Bcrie-Carwt:

In r***^ difUMarelcr inzK*se vetmiderd pa baza rezultnteloar arpc— 
rt man taint ci^Piardarlle hidmulice dnt tmi nici da X erl^adlcl!

unde I depnue In and direct de unghiul <x ^Walorila Ini 1 nt-an 
detCMdnat aaparlnemtal pi da mint data In lucrdri de epee! el 1 tate 
/^2/^/4S/^/67/ .Dtg^ /67/ X cm erpreala eapirielt

saatiuBa ^Tap^im^hlnlorW

Plignar^3Vaehl /93/' X - 5tnc<
S3 r mare am imaS ci aulti eaaatStaad an Aplicat acaete relAtii

In aalcelnl bllatntnlui anarsatlc In tHrbateapint^ani preda in retcrl 
pl tn apeolBl in rotcrii tnybetranefaraataaralar^eeea ee acta 
e 5rwpanll./Sl/,/115/,/W,13a/./34/ etc.

0 probleal intsreeand a Mn^Htnle faptul al gi alai pierderile 
de dltenar an trebaie eeparate de eele loa^lindinala^el Tebwear 
(Ccera d'hydranlisp*a,Ad^ ^ioeecm.iJ7a) propane a rda^ie eara c& $la&
cent da amt ale tipari de pierdad:

h^derdcrlle daterltd {icaprinderilor yi turbiadler
h^ryler^erile loagicudlaale

Pierderllc nidmulice in JifuxAt tro^* fit ^5^
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imdet

Pecan cbnerratla cX is ca?ul nrui oeafucar pi^rdcrllt turbionarw 
?!mt nwglljablle In gnerel.
In crprimJlrii plerderlor hldrsnliee im difUTor cub female 
cnintite^ee nai utiliceezX a altd earecterlstic^ iaportantd a 
aeewtnls pi emme^cceflcicntnl de recti tuire a energiei dnetica 
sen madmeentul difusoivlui:

sen*

Dnpd O.Popn /MT/ *^!t^*s* relatie se paste re eerie cai
/My-jf- ----- -=-J?-(f

add yepreaintS A33/^/127/ raportul ^IntM eecficientwl de re- 
(nqpHTM* a preaiuail static* C^- p^-p^ /%? Tj* gi o^efloicntnl de 
recupamre a pres^.unii statice idjal Cp*- 1 -n** gi stand

6^/?<3^ ^<^,27(4?

trebuie went leant c& is lui ^1 lu ^test mod an
mt o*a ticn* (Meat redistidbulrea sau dintorsicisnen. prefiluiui 
de viteae de la intaare+oeea ce face ca un profit de vltese dlette" 
cimmt la intrare ce t-^jnyierui pc parcurs iuti*-u^ul cal unlfenn 
ed ccndecs lu e c^gtem a preaiunii ^tt,Hce,&Jumiind!i-ao in cnrgesl
real* la ranunBitsitc Kupreuuitare(i^ttervino ceefiolentul lui Carialia 

) .in annul clad la in r-r*c i-Ymor ^irt4 o curgcre tnrbclantH
ds^L&n vcl tntn, meupt&.?.it-a pi eriurii un ue va fact pe "*"*** ne-
uuli^nnl&nril ^'iiccci,c.ti ee *intomianeaz? tot mai milt
gi utunci rt l& llle . c r^ul mt pct utilisa /lo4/

lot /127/ pw^4HW *i.ioaind ccun^ic. tiuiuyferulni enei^
gid nacuulco pria vcitniui ce *x<ut."^' J1^* ?.' ^rus^ic. tranei'emlui
A Inului urn tedroe t. i CucT ri.^'* c pcatru coeficlentwl 
UO piu^.'<il.'4. C ^ic( *
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unda octo aria loteruM a dlfnaerulul,iar

oooficientnl de
preeiune

ooeficicntul de fro 
oar* ta limgtA owpmfo- 
yel rigidea difnaoxwlni 

laMi aeagtl coeficiea^i sict extra* de difidl de deteowdmt twere 
tla^din ear* aotiv la /127/ co prefer* ralaf!* OTporincntalii

fyoMLaoatiea dUfOeamlui a* pcate fl aaalit* alrd ae doxwptao 
apredere cit sei exacts a cugerii la waaalol* intarpelotere gi 
ecto wageativ fuptul aS J,P,Joime tun, care a aAds aontitm^ii i-apor- 
tea to la atudinl influent di rstartld pi earlntrli aoMpra curfwil in 
oanalo,a-a ocupat in aod cacatant de anal tea curgwrii in dlfuaaor*. 
Tael la 1965,/74/,atndiaad pierderila la difuaor la petMClo pl oew- 
preeearele ccntrifugo,aepaxind pi el piornerilo in pior^rl prln 
froooTo pi piardari de difuaer*In 1967,/29/, A31/, J,r,dehnaten atw- 
dlaa* Influent* goowotriei wean? d! fuwaure aidfnone^ <nu3e aoupm yer- 
fomentelur acestore,iar in 1969,/173/lnflaenea diatrihutiel de v&* 
tone de la intrare acupm aeeloragi parfaoananto,oeeotere eeotlwweld 
on rexultatele din 1973 /1*4/ gi 196o /13/,aiud ae pc* in evident^ 
patru acne prjncipa&etdar nu jiugurele) ala curgerii teodhnlewte in 
difuooare* eur^ere f&r^ deaprin^are,docprindore do tranzitie,virtow 
jurl eaeplot decroltate4 ciad deaprlnderen ore loo narml le ua para 
to dlrorgent) gi doaprlnderaa total* (pe aemii pwotiecur^ere da det)
Uncle aapecie avlAieati& te de Jenna ton sc reg&aeatc la / 99/^ 61/^/93/ 

AMturi de experiment cd anintim nodclarea aetCHtatic*,ao 
doo*lcol i^norcutt& datoriti di ficultg tiler d^aprlnderoa/ 74/,/lat/, 
degi nal rocunt ^cuelc in nccaatA direc ^lc /13/,

Da tori dixicult^tii^r -intonutice in trc.*atrea too-raticit a
ourgoarli in dilwcnre, cerce taima <mu. ruine yria jinn-
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Cereet&rlle experlnentale anlntlta*p<m in evident^ iafluant* 
parmtetrilcr neo^wtrici ai diiuzorului csupra ourgeiii ^i peefbaBsan^ 
tclcr accectuif:rapf'rtvl de femZ b/t^ ( b- distance intra parw^ll 
parslell al fusorulul*lutimea eaunlului la intrrre in dlfuaw*), 
coefialentul de obturare & car^eril ( gJTt^^undo cC^-groslaaa da do- 
plneare a etratului limit^i^soDele d*. desprind^re provoeind o obtumre 
a ourgerli $1 a ecSdere a cf*eficientciui e ittcupm^e s. presiunil 
eta tide) * rrpartul arillor tp/t-,tTighiul lifusorului S^lungiaea 
dlfuseralul 1^1^* touts ^ceato surimi ^eonetrico influent eesK cnrgw 
rea 1* difusor^lndiclm! cor^lexitatw eec&tela.fin re=ult&tele os- 
perlmmt*!e result! c& cel tret paranetri el difus*ruluit Cp-d)o^2i;* 

yi coefleientul de herders 3c? *Cp^- a* core- 
1ms# sweat daoA t^/tj^et*

Fete important e reoarcat et.epro deoBcbire Ce ouzul clnd 
rspertul d- form! e;*te foarte acre* 1A b/t^ subuuiter fortele vi^ 
coses devln lm*-orterte Sr. tot cenalul gi pierlerile hllroulice, 
dtemto free!rilor,&pMr oa reaarcaMlaw

Crlcit de insensate mint aceata eercet!rl,ele rinin valebile 
assent pentre oasul clasts al difuzoarelor dropte et&tiaaars *1 sfsc- 
tele csTburli ?i rota^lei vor eomplisa ?1 sal ailt problem* 

Sohllehtin^ /141/presintri rmultntele ex?erism:tale ale lui 
dekeret pentru dlfusesre Gurbete^eviden^iind aolderea pbrfcemntelor 
dtiesarulul cu eres&erm vurh*udUL*<Aa studiu ciai atcut 11 real Issa a! 
tn 1973 yarsems si Rill /12c/,cnre detarrHinl tecretio cl osperioemtal 
(tsarism* ^inind aaeian de dasprisdeij utilizlnd mEalra! Richard- 
aoa)influenza eurburii curgorli in dlfusaare.

In privia^e yotatiel,Fowler /44/ oste cel care in 1966 pane
in cvldon*" .aodlfic^rlle -*r'or^ co ?^'5i Sr curr^rra Sr 'frusotre a tun 
ntatesl etnd intervins rot^tia*ln fi^*5*le sc rcaRrcS ^socebirile ce 
a^ar In eiapal eur?erli tl^rodlmmioe pantsu crr.ul ^ifunoiului ata- 
tlemr isalat ( a—debit inr^inal; b— 50 t?in cbitul nc ?lr^l)^QMUl 
dlfnneralul retltcr izol^t <e),eesul dlTusorului roti tor Sneedrat de 
canals adiaeente (d) ?i crrul rctorulrd turboewpln! ( a —dletti- 
bntls de vitese 1? ieclre lie cannl);fw rewMr?! nlurR ^romSnStoure 
en sea a vtteselor ob^ldute in prezonta luerara cu \odflul t co re tic* 

In 11^*5*11 Fodbwr wrnp-y!! car?erea iu 11 fuser ' o),eu aceoa dim 
caoMlul roti tor convergent (a? ?1 din caaalul parol el ro titer (b) 
Se mnasel in wtaal eonfurorulul 0 b<nt! apronLarc d cn^ul canalului 
pamlel M*.*.-— d^r de difaserul rotiter.( ajCRleaei
ooncliw^' ibnan obtimrt din presents oecstare exMrlaMMbal!).
Jw^oore /lc9/ otwdiaad tpi e! ezqperiwntal cur-^rea in dlfusacul

dr ept ratltecbdarnult uni bine aint puss in evident* efectale rate <
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C . -*- —.^'CywSS —i in)'? ' ' It*

du^M in t ux^-cr^aai-.&. - f^roduca sccnth*
rea r:cu.pcr ra.i ;i jBiuu-n.,;jcqt^.'u <—u..^ av^prinucri InaMMcm^ta^ 
da In o,C3 c,c -e ^osn^ai cocc^wca

ca. 4U^*
bulent^l ninn^ine :j± -u^ j. e
dlentulni Qt. c t ^_vc*n ^j. t ^unci,;r K..n^ll3^.^'-,t. 1 L.titR
coaduce ^1 ._ . .-- ^1 ;.^^-?-. e.*.-^ in '
canalele n . .v.^,3 c.^ rc-ui . :?-^uccaen
rotorllw. ocul . ^. .: j* -.^v-.\, noa/. cl. virtojcjci ol l^r^rla^
dcrca iutr-ci;. ..-^ ^^'i<.^.,,^ ^.x sc .^.t 5.13
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Flg.5.12

eoqperljentale obtlnmte 1* MH*

leeedzdl at*tluali L-liT preeentate in 4*2* .peatre eema]Nl dlAuM* 
proleeMt el real1eat,e eu efecWat iaeerelrlle eo^erlaentale depS 
netednleole wapllcatd la 5-M<^ an aleurat prewltmfle wtatie*,lm 
Mie Mel eeetluai de edmtrA,pe to^l eel pelre pereti el eMel el el 
prlatr-e oceMnere judlelcaed e prieeler de preetune^e&eerK torlle 
efeetulade-ee eu aleiuHMnonMtre ee eleool^dublete de petre tredue- 
teere cu ferefluid pi da p^eeeeetTe ce epl^Ttefetle cenelelul difuaear 
e-* Mdlfleet Im trwpte.avind veeiltcerele veloarl, e t 146 rot^/adn+t 
267 rot*/alm.! 339 rot^/aln.! 472 zet^ed**; 554 rot*/sln. .

RewelMlale aAeerAtaapllor ae feet prelucrate stntlwtle^AvlDd la 
vMeMweoaetrle ceeelelul dlfuaee,oalcnlsA ooefldenMlal de plae* 
dere hldTemHel e-a fSoet cu aJvtaziA relet led!
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Im mod adnUar^aoafialamMl dm reawnarmva a prmwlvull wtmMmm 
dataralnat mm rmlmtlm!

Daaarama razult&tala obtlnmtm trabuiam aoc^panmtm mm aarwatdrlla 
cmtm*lomrm,tmmrmtlom wi mocpmrdnmntmlm^im afUmn momfimlmmtmlmi dm 
pimrdmrm hldrmmllmd Xf ^raportmt Im aaoHtudM dm Im intrmzm^m-m and 
aalawlat un aaaflalant dm yimudmmw hldmatllad mcMvmlmmd ^in 
fbaatla dm un namdr itmymoldm aaMmmlamt Nm^mm rapramdmdd amammam 
printr-a mmmdumtl dm mmm$iunm alraulamd aamadantd mdMmmlmmM mm 
aamalul dlAmmrw

D&tmlm gaometrlmm alm canalulul diiUaar mint! 
gIM nlHOT CCDMtMtS A

uadm n amtm positla mam^i<mdH 
^nd o

t(x)^ ** Dh<*)*SM

traluomma muzultatdloT a tmaamwm a^a^ dapandantm imtmmwaa
eanta,mapahil* ad agllndbaaad acopul caraatdrll dm fintA fl wMlm 
paatMa amtdvltataa de pmaiamtarw a turtunamlnilmmsw

la Ctg^5^14 a—au premamtat da tala asqpari^amtala obtioMta tn 
aauul curgarli prim canalul dlfUzar aurbnt (Paa - Da/28a - a,u285)
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*16.5.14
flru rotatiOwRagiml de curgero a aeoperit atit eooa la- 

a4nerd*elt pl <MM* tartulantA^Paaotele 0Tper1ieentalo(calo mai pro- 
laMle)d!att roprcoaotate in oooedomato logaritaiee  ̂obtlnindM-ee 
aotfel deal drapto atatiotioe,pentre roglml lent nor pi eel turbol 
lant^oaloalato cm motoda color ml mini patrata^Pe aceeapl diagm- 
ed a on trnant droptelo of write de anted* toawotlo^ pentru cazul 
need eendnote do (MMttlnoo cirmlarA,ocrbatl,f&r^ rota^ie^Anal lalnd 
dlagpma 5*14 we oWeerv Loodint ed ofoetol omburil oonduee 1* e 
crop tare mbotaatlalR a valarilor eeefl f)1 entwinl do plardore hldm- 
ullad^pl *a foraa do diJbMMeriKPootoaeltddd^ in mi alei m&ono€,eoef 
oeefleimtnl do pdardoro Xe (<** foloelt eeeflelentul ee^dwwlent 
pi Re eehlwelent pentru a ae pa toe realiaa oaMpamiia)croeclnd de- 
tcrltd oemerii in di fheer. M fwreatol e relativ Hid intro celo douK 
eaauri no dntereee in prlanl rind geeaotriei do difuaor Minde po 
oare o ore cenelal ezperl nental, oalo aai paroznatate diferonte e^ 
oletnda-eo la mnere Reyno Ida aici^PeatTW o aai profUndd
pl a vwriflaaro ml a^pll in fl^*5*15 o-au repraaoatat alSturl do 
dopoeaoHta mperimmiaMXe= .obtlmtd pentru eanalul dlA*-
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rig*5<,15
aca^eiteva puacte exparisentale a^'nirete Aw Adler *1 ^hite la co 

conducte c nr ba 1e* r enarcindu-ee o bun$ ctme*rdantK*in aeaaul c3 
vnlorlle lul A<? al* dlfunorulni so apropi* nainelt da puncta
la exparisentala ala lul white(^o-o,o66),dacit da ala lai Idler 
(Pc*o^o2),tocHal datarltd efoctului da difneer^Se net aWaarwN in- 
fluent* curburii co produce a crepter* iapertentX a coefloientului 
da pierdere, fat^ de ceaul conductei drepte^In graft* n^ aai tra< 
eat depend anta ^raapaatlv &)*ficientul de piaerdere hid
draulioS r&partat la scatiunaa de la l^rare^eewiainda-ee difere^- 
tele ca apar de.torita ^todului diferi.t de daflaire a lad tdepK 
ctnta resultat din cwcet&rile axperl/wntale ale**lul Jehnatcn 
/lo4/^/133/ pierdorile hidraulice In caaul dlmeoareler drepte 
ere we odata cu ac^deroa mportulul de fonta (fSr*^ a condde— 
ra deeprinderile) ?i atunci^valorlle pemtru obtinnte da Joha- 
aten la un h/tj*o^l etnt sai mari doeit cole obtlmite in preeenta 
lu*rBre,imda h/^-1,8*3 cun la b/t^-o,l eate ual ad* dealt tn
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essnl i^aedant de eaM taint ed tn CMKA de fht&
spare deeseWre de easel ddAaeeasnw an rapnaA de dBend feerte nase 
(b/ti^),plmdw*le MddwAl** depdnd danwiMl th asHdaeA Wapnelda 
fapt «Wsa<vaM1 pd din il^^Md^wnde e-e traaat werla^ia zandanan* 
talwA dlAtaewalal in fSnetde de nsaKaal Bsynclds^pe tasarasHltn- 
teAear ewpet^aHntale e^lante In lasrszen de fd^nheetnyfuiH ne wd 

?oL dapinde null and draatie de Be pentrm easel reginalai laminas^ 
in tiaq? ee In (Hasel ceneefll tm^ulende^vBTin^ln - ^C^tidMhe 
nad ldnd,fbpt ccatfinaat de ceawtdrile din/led/ pl /142/*

In fl^w5wl7 se preaintE da tele mEserdtoTllcr^cind we inlnn- 
dnee ea efect sapUmentaar rotn^la canalvlui dlfaanr,addaN pentrn 
naanl cel aai aprcpdet de eel intilnlt la turtornngl ,^wetm a

?1^5^7
tMntle d^ n - 146 wnde/min^,ceea ce eswepwade anal ansHr sadaidw^
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Hal aaMHUlant Eqa*?a%a an pralucrat atatlctlc punctale azparl^nn- 
tala^tmaiad^aa an aatc^a calnr nal dal patrata draptala wapirlaa 
(1) pl (l)wCaupamtdv on renaltatala praaantata in flg*5*14 aa ra- 
aareA awldant a ^porlra a ralcrllar lul datarltl retail al ^In 
f11^5^17 a^u rapretantnt pl draptala obtlnuta taaratla pantru aa- 
anl acntuatal aurtata rotltaara da aaatluna draulard accatantA pl 
da aaanazaa attawa puhata aaparlaantala dwtamlnata da Itn, in oamA 
atwwtnctaf drapta rotltaam /72/,3a obearwd a ban! imaadzara a rw^l 
tatalar aaparlnantala da In dlfHaaa^aaalaindn-aa Influaa^n ccrtwll 
pl famal da dlfUaar aaupra picrdarllar htdranllaa,acppaamtlv an 
TWKMltatda lul Ito;in plua aa ranarad a uraptara a afaatulul da 
dlfbaa* aub Influa^Ha mta^lal in eanaul aS^fh^ da annul aandu** 
tad da aaajttma coua tant3^ Talcrlla lul mint anl aarl in oaupa-
ratla an dlfaran^a obaarratN la Rqa*a (flg^5H4)w

Flp^5^1S aon^lna rezultatela arperloantalu pantru dlfuaor in 
aazul rotatlal canalului da na567 rot./mln^,n21c^ -qa*330^raaarcin-
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3*4 pdwdarilw hidranlicw da rstmflA caaml^dui *1 a* ahaarw^ *5 
cdatZ an cradtaraa tora3iai^v333 rot^adn* (R^aa4az)^aaynwtdv 
n-47Z rot*/min. (R^a-672), piardarlla craac^In taata tret dia^aa-
mala *-*a tranat oo^pamtiv rawultatala taarwtiva obfimtt* in pra 
aaata lucrara pantru camdncta da aaatlvna cdjMWlaard iMMtawtK *1 
pwnatela arparimmitalw datawiaata da Ita^oara aanflTW^ afaatala 
eurturii difuacrulai Mip^ piardariloor hldJHaaliea*

F1C.5.19
In fig.5w21 a-su prezen da tela asq^ariaantmle pantn

am 5i?4 rotw/nii!^^Lqa^78%ocmparattv an rezultatala taaaratlca ^4 an
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(Ml* aaparlaantal * alwlul It* /Tt/ *1 Nutananor /)$/,aaacta din 
namd afactnind incarodri aacparlaaatala pc o eomductd cna%at& rotl*oa 
taara^aaaa a* a pcmia o vwrlflaara a<^11 HaHtaat a recultatalar din 
praaanta luarara*Sa maarad craptaraa piar&arllar hldraulioa da<- 
tarlt* afaatnlui da dlfuzar^Paatam a avaa a vadara da anamdbln a 
afaatalMProtatial pi da dlfttaaar In dlagmaa 5*22 a-a raprazantat 
wurlatla coafiolamtulni da piardara hidronllaA 3c<. in Amelia da 
mmArul Ropnoldm Rd^*aalnd on paraaattw maodacul rotational Rq*„
Sa obaarw* alar craptaraa piardarllor hidmuHoo adatd cu amptarae 

ratatiai^dar in Mala*! ti^p aa raaaroS influanta mai putazniad a 
rotatiai la traaaraa da la aanaiul fir la cal rotitcr.ca apod odatd 
au orcptarca valarllcr lad 3^ iafluant* aa
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Pig.5.21
In fig.5.23 o-cu reprezmtat valaril* cceflelentOlat de recwqte 

rar* a preeiunii la difarlt* valor! al* tumti a! r anwaintWn ** 
oa gi in cazul pierderilor hjdraaHo*,o ecddaare a aaawteda (dad a 
perfoTsxmtelor diiUaorului) cdatd an eregtarea turatid canal ul u1 < 

Da tai* axparlmantal* ala yreaantd lucr&rl an feat oo^arat* 
cu eala ob^imta In /135/wpentru canal unui difnaar drept roti tenet 
obsardndn-ae gi la acagtia ac&daraa lui C cu eragtarea lul Bq* 
pracua gi influenza raportului ariilor t^/t- aaupra valorilor lui 
Cy^Diferan tale cc apar intre rezultatele exp erliiian  tale al* lui 
Roth* /135/ gi tala lucrKrii de fat& e* datoraaaR aga cun tea mai 
aratat,rHpe*rtului de foreR b/t^ car* la Beth* eat* de T*iar in
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praaenta limmre b/t^l;praoantind ocaparatlr debate eaperlnc 
nentala ale lai Jetmston /lot/ pants* Eqe* pl tn* fade lace
diet cd soNdaraa 1*1 b/t^ psodnee oat tar on 1*1 C^ pl atnnal ran*! 
tartale aetsale we faoedroas!! faerie bine prlntro valorilo din 11- 
teratnm de speelalitate-Se oboaset la plan el C create pnternic 
on an^nOl Heynoldo in daaan^nl lanlDasbibpt ccaflrmt de cerootd- 
rile 1*1 dobnetan /135/^/lo4/.ca apol^ia regt* tarbulent ctregteme 
a& ae atannoae vialbll^Cctnpasabiile fScate pe bet psraarad preeaa- 
t&rli i saaltatelor erperlimntnlo tndreptl^oeo ooncluzia at delete 
ob^inetoatnt coroote *1 nlacrdtcrdle cfootaato etui oeraborete de 
de Idle Un litaraturd^ooea co peamite wMltaaraa lor pi a atatiunii 
de inoerctri in ceatimmro^ontr* a otwMn efectolo fareal de difnea 
amps* piorderiler bidnonlloe a-a ealoalat inn ooeff tiicnt de piesdere 
do difnacr oohlvalent Xe*obpiDnt ding

o L- '^e

unde ^c(- ante aaloaroa teeretlaE peats* rccwhreta de aootltma ocao- 
etanum* fig^5^24 o-a roprowaatat wtrlat^* eaefialeatnlaai fa in 
funotlo de naaBml rotatlcna^ Rpa^pantzw dlferito naneee daysMld^ 
Tvaaemindte-ee undleaspeeta Intoroannteala primal rind an abeaavS 
cd edentate rotafiel InilmHeteanK IndlaaaataMl pierdarllo bitram* 
line detonate fooaml de difneor^le areeefnd aneaaton eta Rqeelndlfo- 
rent do amndrel beynal dO)Twnncntn rotaticl aettpea ptardarilor de 
difbaar eate^ena era do aptaptat^jmi paatamtad la tieaerm de la 
cnnaTnl flat la col rotltor^aa ^pol ad co eatapeae owldot^llMiRd 
o5 Motllaaoe an* paliar^Caepteren nraw^ralnl iktimelde coadnao la 
oc&deroa varla^iei apoctaenloaae a eoefieleatwlnl do ptardaredo 
diAmor Ea on ter*tla*ln regia tarbnlent ofoetolo rotatlel filed 
mtlt dimlmmte^Careetdrilo cdperiaentalo ale 1*1 Towdar / 44/^/135/ 
pl Jdhnatan^eonfirnti pe deplin eropterea pierderllor do Hfboar 
odatd an oroptorea rotatlcl pi depeadanta C obtHmtd de 
Johnrtoa/135/ drwedepto tendinpa do aptaddbaMBO oe opera odabK on 
treptaren taratied^Sdnal roartrota cK T%aoaflf1mttnl do plordaro 
de dlftmor ooede cu erwgtcreaatmHntdlai Napnaldapenl bran* in eeaul 
reglmtlui laadnar.milt and lent in canal raghaalul tazbalcrtw

Hetorit i taodnlt,! ctmsn Coat eonccpate ata^iunea pi canal*! 
cate podbtUt inreraturea ccmolulni gi A ^4^^—
in curgero confaaor oaatrlpctd,adio& trarmfaEnKrea de cm-
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PH+5.27
nal 4a poi^3 cwntrifug^ in nodal de camtl da turhlnS.dnoaroirila 
a^arimantola^wa^^zota in confuacrul roti tor la turatHla Bgg- a* 
21o* 38o, 48o, 79a, ou yarmia trMarae diagr^alnr din fig*5*25*9*26* 
5*27*5*28,5.29, in cara o-aa prezaniat canparstiar da tala ozpariaan- 
tala da la diruzor ^i c<mfuzor,pmcum gi eala taoratioo din proaanta 
lucrara*Sa rasureS la taetc tumtiila aS*in cezul da curgaraa Im 
confuadTUl roti tor esta foarta apropietd do curgaraa in caniucta ro
ti toara *afaotala rota^iei aoplegind pa eala datorato ccnfnacruiui* 
aga cun sa reia^rc" ai la ?os?lcr, seoisindu—aa o cic*tava a
piardariloar dntdr3t^l efeotului cantriyet,cjnfir3Rtl in /172/*
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Im flg.5*32*poutm dlfucor fl la flg+5+33 peatm ccnfueur a* pro- 
nintd verlatla cecfloicntului X in functia de nnadrul Reynaldo* 
cvtnd paronetm nandrul mtapiocal ^,rwnarm?rdn< co cregterec pierde 
Tiler odatdcn creptaroa rotatici^Si onA evident epee* efectul ro- 
ta^ici in flg*5*)4*undo no prozintd crept area odatd cu rota tie a 
opefieieatulul da plerdere X tn report cu valorile de In ocndncta 
otatioBard drooptd* evidaa^ 11 ndn co ndrima pierderilor da tetri t3 re
tailed da 2 pind la 7 ori*fatX do annul clade el conducted flan*

anMaaMHt^tH recultatelcr la evuluarea plerderilay 
la mwWW

Ccroetdrlle erparlnontala intreprlnao pl dlooutato tn aoeot capital 
i^preund cu nedelul enclitic elaboant,au svut on neop prlndpel^aga 
can a-n nllrnct land la inoeputul lucrdrll*eluaidarea feadeemelotr ee 
spar la enwgeroa in ocndncta pd (Mantle mtltoaro in vwderea determl- 
n&rii picrdcrilor hidmulloe in turbotrenafCnmtoam pl*in general 
in tu rbcnngl n1, tinlnd cent cd pierdarlle din rotcrii zaginilor hi- 
drcul 1 on,datmwte cergerii viaoeane tn canal ale interpaletare^nint 
de prlnK i^portantA^m literature de opocialitata^evuluarea pierdo- 
rilar do nonet tlp*in turtotrunafacuatocro co face intr-un and cu 
total dupllnt pi nonntlofModter*ndMittndu-ao pentru rotorul de poon- 
pd o mlatia do fame A^=X + A\ /46/,unde X onto coeflcien- 
tul da piurdere longltudlnald do la ocndnctelo drepte otationaro 
(deobieei fconatla Ini Slaadual^iar AX onto a ocactantd ( A\ = o,z ) 
ob^inutd din anal lea rwnultatelor calltatlve ale lui Soolig /143/+ 
Deflelantelo unel actfUl do evnludri otat evldcntooin priaul rind 

no concent meed in cod artificial tedte pierdarlle owpl inwitare in 
pcnptd+apoi no ooccidorS gregit efectalo rotatlad aouotanta,cri apa 
cent o-e denoaatrat tn lucruroa de fnt& pierderile hidmulice varlasd 
OMaMrtential cu nodificaroa rctatla4*De nc<iowwn,nu ee roonwntl^ nlci 
tnowwToa artificial^ a diferitaler tipurl da pierdari din canal* 
cHci are loo o intownetl^mo a divereelor efectoe

aeoMltatolo crpeT±wntala gi cole tooretloo obtirmta in prezen, 
ta luomro^eMar daed on no refard in nod direct la cazul canalelor 
intarpalctare ale mtorllcr hidmulice,prezintR avEntajul
cd of ord valccflle oocflciwttului do plerdero X pcntrncrico rote** 
tlo pl ountMrd a eundncted*ovldaBtiind pl elAddind cel nd lagxnrtan 
afoot din nMtal el < rwtcrioe^efoctul rota^icd*oeoa co mmormnn cd 
******* rwnAtatc*chlar cu aprcolBntla^vcT putaa fl foiocito la oaletn
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1ml jdardarilcr hldrHMllee tn emnUWTe rctariee,oan&aaind 1* ww*- 
IndrA nnl apre^e de renldtata dealt netedele erintente in liters 
tnm de apesialitatew
Aplicahilitatsa resnltatelcr lucrdrii de fhfl deplnde tnat in pri- 
aaA Tied de ugsrin^n an ear* proieetantnl pent* <& le wtlliacae 
efeetiv,doci aint Deccanre rela^ii edlaiante pl eatpeditire care, 
e^llndind dutde aotperinantale pi teeretiee presantate gratis in 
diagrenelw de sni aua,ad pecnaltH un ealeal rapid al coeiicientnlui 
de pierdare X in fame tie de paranatrii inpagi lie aituatia parties- 
lard szlctcKtd,pi de uaaaeaaa,aA pchdd fl enaprimae in awtodn da 
pawieetare (ineluaiv oalaul pa calaulaterHl elect^aic)
Aenliwind ^'sjultatele axperlaentale c&$laaAta la imoamsrea tn atae* 
ptnae a eawlului prinaatia diftaaw aa prcpaaae weaadtearca rdta^la 
anp1 ad yantru caloelul aeeflslaatnlni da pierdare prim Afeaare^ 

X<= 0,303 R^ AO^-^ (4r7)

U^c/d* '

— 6^?^#

d =

+3^/3*

a = - <^6<9

6 = 2, y + 3,4

_ ^>4P<PP

<1 =- <P,/<?2
4 = g /o^<? ^43

^^4 34

/?p > ^<96?

/tp^ S^oe-

Aeeate znlaiii ae reaneandd pcntzu caAcaML pierdarilor hldranlice 
in eanalale retarlee ale poaspeiar $1 twMnelor centrifuge din tar* 
bctranafemRtcr,precua pi pantru aamfL pcmpelcr clnaice,Se remark 
r^ertarea re labial (5.1) is aec^lunaa de intaenre in difuaar ( X/,^?,); 
Se nenticaesz!! c" reletia aoyirlol da mat ana arte lieitatS de oon- 
ditille inearodrilor ef actuate, in oenaul c4 datele e^perlnantale a-on 
obtimt pantru a ge^aotrie purticnlard ccnctantd a diAteerulni mti
ter (Be-e,o2^.umshiul dlfnzorului constant)

Avind in vedere senate Unite, rclatia de and rue ae penta ecnple 
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ta cu relatille ob  ̂inute cu netode teercticd elabor^t3 in present* 
lucrara.
Awtf el,pantru ccudncte enrbato etationaro na racoewndd! 
-pantru regia laminar!

_. /o7) =^,304/^ -^3 3/,?4/^T.<3 52//

7^ = ^// 7

7g = - ^ 3,73*g/

-pantru regin tnrbulant!

4/^00%?

w

-7/- = C4-<86*

7^ =

Pantru canduo ta roti team ae rnoomndltt 
—tn annul regim:lul lantnar!

/g ^7,3421 ^42/4

-/?A
% 5

^'/?3
a = ,?//? 3 - <^ 3 33

. _ -//*
6 = 0,77 ^Q-

5;? ,?<-

<g)
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y, - 3 6s <3^^

(2*)?

pan^cimd ee eouaidari! ?i ourbura,der S >Be :
. -Z^ 4^? -3^. x-47?
^cgz

^/ri^Sr

/; = <3/%?y ^3,5*6?

— <3F34 S'- <?,/<S7 
0/^)3

= 2

-//^

Z^T- = -<^^77^2 <^^3473^ s ^?<?3gcg

Z,,. = - ^<9<p/3*JF <3^/4^?? S-^

^37- = -<30/705"^ ^.^/?<g-^ S

DeoaraM acoate rala^li toorwtlaw M refarN la ccndSM^w an^ad
Mc^iunaa oonatan^ae propune wal joa a relatla MalwapirieA ea 
taM^K Attala teoratie* tn* cele arperlwantala yl $1!W pant an onmal 
da afaatale rctetid $1 curbHzll,dar *1 da eala datamta Haemal de 
difUaMKT a caimlulull

= 4303X ^2*"

2, -, ("/<!%7./<9 ^3"/J
//36 Z&?4^, <?

-sZ? -%? -/ ^9
<c, = 3473 z? /&/&, ^3%3^<3*, ^<3/34# <?
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Ralatla fl wall (5w7) Odllndegta cel aal ccnplwt cargeiee din canaldo 
retcrlee ale twxtetrencfaraBtoarelar pl efed valorlle coofloientului 
de pierdere X cm cea cd band aprapicro de fdanenal reel din ?napinM.

In eonelode^ee poate ovidadla cd dad precede luarare oondMce 
la rocnltate emade din atadld teoretio pl aaparlnadal al cwperll 
In conducts pl canale rotitoarewaceote maul tats ae pot ^liea pi 
aid edrwa da dlla la ealcalul plerdadlcar prln irooare in eaaalele 
rotorice ale btrttonaplnilto^pcrdptd wtdpinlroa cfootalor dodnanto 
ale rotatlcl^proena pl solo daterate eadnrll pl partial dlfdaedul*
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CAPIT0LD1 VI

COSCLUZI1.

6.1*Coneluail aanarala*

6^1^L*Lucrarea dm fbfd eeidantiaad cd*la ore actucl&*cind prohlaaa 
anergetiei am datageaad ca o problcad da bail in dauwaltarea eecno- 
aicR a ilrdl^atadlnl odilor da roduocro a ptarderllcr ancrcatioe in 
naglnlle hidrenlioe am l^pama cm etringanfA* 
6wlw2*Se argumantoead gi aa juatificd nocadtatca cuncagterii taare 
tice a bdlantului anargatie gi a piardarilor hidranliee la turbo- 
transf arantcura* fapt aa ar peraite,pe da a part* indaaadtAiiraa neto- 
delor da proi actara^iar pa da altd paorta ar panaita a praaalactia a 
vuriantelor oalculata*e*MT!Mwwlaindn-oo ti^p*nanopcrd gi bnri^doar ea- 
laatia flnald raallwindn aa in labarator^ 
6<J*3*Sa puna in avidamtd cooplaaltataa curgarii in turborw^1n1,ra- 
liafinchS'aa problaaa aaa aai dificilA*gi anuaagcurgarea in canalala 
rotorice Intarpalatara^aMbUnllndn-aa cd*datcritd dificultStiler 
taoratica in oodalaraa fenamarwilui real din rotozba cala accaaibdM 
gi prooitStoara acta inlccuireu,aa prin pan,a ocnalului intcrpaletar 
tan a conductA rotitcaara* 
6^1*4^5tudlul pierdarilcr hidraulioa in ccnducta gi canala curbata 
rotitoara permita obtineraa uocr rwaultate cm pot fl utilize ta nu 
nuaai la aadalarca curgwrii in turbctranafcraatcara,dar gi pantrn 
aazul pcogmJhnr gi turbinalur hl draallca^ dad pentru intrag dcoaniul 
maglnilor hidrunlioa^ 
6^1^5wln iMGwraa da aa awplld dataliat ad inadgi cnngcrca in 
cctnducta rotitcara acta extrw* da cc^licatd  ̂afaetala retailed* 
aurburii gi difbaorului flind mtltipla gi ccctradictcTii,cacn cm in- 
ptaaa o nodalarw taaratlad da in adaspla la caawJLact*Ia literature da 
apaaialitataela era aataalA^aaiatd patina aadale taarotiaa adeewnta 
pemtru wtudiul atnqparii in ccnduate mtitcure gi ala sint tributara 
unaa? ipotcaa !dnplifiaatarli,procua rotaiia fcarte ndcA*aau fecal* 
aara* 11 nl tl ndu-le aatfal utilitatea la eaauri cu total particulere* 
6wl.^.Ccnadderin^ an In grind etag^regiuul da caanpcre l^jrwsr.a-e 
elaberat taa nodal taaratia pau^w ecmducta curbaW rotitoera,rwaulta 
tala obi inute ardtind alar aS pdardarlle hidraulica creac odatK cu 
ratafia fwmdwct el * araaa odafK cm curtum in cesul c&ad
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fdcr Cuddle gl odetr oonirlAtgo at eo^pm intr a nlgaaro aaaeen- 
dard roodtantK*oe InflmonfeaaH in mod dlreet plcrdadle hidmallae 
d*l*7*Bailatla tearatld obfiaad pontm plmdandle hidmdlao din 
oawwiaata rotibearo aan/gl curbatd*dwwedagte nd ceproda piarderilcar

Intaaoefiuna dm efuota*ooofldontul do plardare X dopinaind adt 
de regttaal do curgere (naadad Rayndda),cit gl de rotaflo (mad- 
rd Stroehd) gl de curburd (pamaetml de aarbuzd Pa ) dogdt o

6^1wa*Raaultatole tocretice dowodaoa*prln dintribH^iilo de vlteoo 
ealculate cS^chiar le mlorl fcarto dd ole rodfld*aparlfla 
aeadd of met prodnae imodlat o perturbare vidmtl a ct^oiiii da 
Titaaa,datcaritl algedrll eeosnwinTe^mwIeQl vltaad dwplmotrwft* me 
In perotde do oupmpredune al conductad*larodatl ancregtama 
tumfiel .wuriml ad wi nd on intandtnta gl aparlnd a tondinfM do 
aplatlnarou diutrlbufid de viteae.nn aodagl eonportmnant on 
maarcA in caaul Mani ccndaete flow curbaiaoln <mad cendnctad ro
ti toere curtate, dnd efoctele curburii gl rotated dnt incpcdflo 
alum dtctrlbufid do eiteae depindo da mpcrid S/PdRaadtatdo 
taarotlae obflnute in canal curgerli in coaduoto curbata roti team 
amtd cK*la ratafia fcarto o&o& ptardoanegitf honHoo mint Inflaea 
fato do paoaoMtiMal da mndnard Pc^oare dacK eatomcro ( Pa > 5), 
produoo a nlgcaro aocundard predcmlnantd,oo odatd cm crogtarea ro- 
tafldA Tn fl anihilatd gl aupuad de conagaroa eoeundard datamid 
IBarfalcr Coriolia^picacdardlo hidmnlioa aodiflainin-ca apod in apo- 
alal on ratafia* 
<6*l*$oSe dwedagte*prin rewultatele toorotloe obfijmta*cX of oatala 
aarbnrli mint niwilare on ode ale rotafld^oaoparafia la diferlte 
tnaocra Reynaldo a dopcndenfelcr X "f(S)gl X-f(Rc) azdtfnd ll^odo 
ad ealetS a odlvalcafH intro acfiunaa foarfdor caatdfUgo gl can 
* IKarfalar Cariol 1 a.Piorderlle hldiwMUoe arena odatK an cregtarwa 
rotatlai ana a cnrturii^foarto vident indcmmMKl mlarllcr mid 
pendants gl Pc^umind apd a tandnfN do aplatlcaro* 
6wl*lo*&Ceatde rotafid gi curburli no aadfoatd prln intaaanaMLd 
adgodrllar aeaundarotaaesten aodlflcind ooontiTtl onrseroafnoon- 
dnctl*co we dlfcri total de caaul cuTEatrli potmflalaoaeoa co in- 
dlaN necodtataa aboc^utS a utlliadrll in taaretlo d trnd
eenafll care d find coat do curgorwa aaanadard* 
6*l*ll*ln CBOd ourEcrli tuebulente in ocndnoto drgpte mtltoaro 
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so dcvodagto cd retatla influent on elf hotSritcr tcnaiunea turbulent^ 
gi ae introduoe in omroola ei nuuSrul Ri^ardacg,co tine ctmt da 
cfeetda rota$Lad gi pcmite atudiul otabdlitXtil otrutului limits 
turbulenti^Se dcmonatroanS o&*ihtd de eectl 1 Miner, in curgeroa tw* 
balentS iTtflneutu rotatiei asupra plerdetrilor hidmulioo ecto oai 
ewtu^patM,incngl nmaenl mMi curgeril tscbdento prowneiDd o amortl- 
earo a aft*talar rotatiei^ ecultatalo toerotioe arutd cd grosimea 
wtratului limits dwpinda do nna&rul Reynaldo gi Strouhal, ingrogaroa < 
ctratului Haiti prodneindu-ee pa portae de aeprapraeiime a conduo- 
td,unde auuSml Richordaou la valori nago tire, coca ae ladled loedlal 
din calealo cd turbulenta crogto pl ctratal Halts ecto inatahlle 
Pe portae da dap*)dune a an obtinut vulorl pezitiwo pantru nuadrul 
Rl^h^tcon, ovlnd loc a t^odlntH da iMtnarlaare pl de ctablliaare 
e wtratalui Haiti turbulent^e aoamanaa^o a dowwdit ci odatd cu 
erogtaraa rotatiei,punctul da trandtlo de la regin Yam!nor la r<^ 
gin turbulent ndgreaaS epro numere Reynolda eel marl, 
4,1,17,in oaoul curgarll tarbulento in conducto curtate stationare 
ee domonotreauS cd, la fel ea in canal rotatiei, ourbum produce efeo* 
to da crag taro a piordarilor hidranllee,da nodiflearo a etabllitStii 
otratulul limits turbulent (oglinditS de crltcriul Rlchardeon) gi 
da migmre a puuctului da tranaitia de la rogln lamiimr la regia 
turbulent, 
d^L.l%Aplicind recultatale teorotlee de la caaul ourgcrll larlnaro 
gi turbulente in ccnducto aorta to etati^aare^la debdtaotrsA cot, 
ee arttd ofoctdle eurburll aaalfoeOcto prln elgoaroa eocundard 
co ^are,prodno a aodiflcare total dlforitd a ddotrlbutlel attend 
fa^^ de onwul ourgerll potcntlalo gi atonal lagoa arlilor ce a stat 
la bane aodelului toorwtle pen^u dOHbactrbl cot on anl octa vala^ 
blll,calculul pretend cu bane raaultato al oooflelcutulul de debit 
dowodlnd ooaot loom, 
6ji,14.CarcotArlle crpcrlaentale efeetoato pantru o conducts curbatd 
mtltoare,da aectiune circulars oonstuntA,vertftci gi cMflmd no- 
dOlul teoretlo praaentat in lucruro^dcvodlnd aragtarea plerdarilor h 
hldreulice odetd cu aregtarea rota^id, 
4,1.15^azultatele eapprlnentale ob^limte la curgarea in canalul 
dlfuaor carbet roti tor, do fomS prlenetiod,amtl cd rotatla Influer^ 
touai plarderlle do difuaoar,aoectaa croocind odatl on rotatla conalu 
lui,ro aaoaenea,efoatal do difbaar produce o cregtere a oicrJarilor 
hidrauliecgin ocupamtle cu oendneta do sectluna cone tan tS,--otatla 
produce c oo&dore a perforaentolor dlAmarului,eceflciantul de rccn- 
perero a proaianii otatioo Cp,aclaind cu crogtaroa rotaticl^o ro- 
aareS incd dependenta piarderllor hddrealico din ^* ******* de nunXrul
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6*2*l*Bertae teorettc3.

In literatura de opocialitate,la ora aatnain^azlwtd ettwwn aatode 
emailtlco de aodelare * ctnagorll tn condaete redtoatra,toato badn- 
dn-ee pe ipoteoo dnplifloatcrll^precmt rwtnfla oondnetd faerte 
dad ecu foarto mare,ceea co ded^gcr fOdlltoad reaolreroa tooro" 
tied n probleael,dar oondnoo la romtltato Imacceytabllo pendant do— 
mmlnl de Amo^laamro el fmylwrllorr hldrwwl 1 eo,re noamenoa^peotrw 
emrgetrao tarbolantd ee prelam relatli de la oacal partloular al 
plSdi plane tda^Hanarw^Hb# a ee tine aeaea cl rota^la oaaalnlui 
ofoetoad direct teaaiunile tvrbulanta,iar tn altuatla dpedril 
turbulante dip rotorll turboienpl irMcr, ecto l^ortantN toend et^ 
noapterea efoctelor rotatid aeupra tnrbulcn^d indpi^Chiar tn ce- 
OMl ccaadactelor otatiomare curbate,modolele ezietonte co lioiteawW 
la dtuatia particalard c!nd raaa de cuTburd are valoare foerte 
narew

Tinted coat do aceate deficients in Inararea do fn^l den elabo 
rat o mttodJf teorettel tmitarl ai gebcraM*oo eonatrwitS pea enpa* 
a ccndna la obtinerea wmi ^odel analitic inodlt^eapahll 08 of ere 
oolutii atit pentru reglmtl de enrgero lanlnar^ctt pi pentrn cdl 
turbulent, la orico valoaro a rota tie! gl indiferent de aArlnea re
ad de curbarR.rrlnaimplR particularlaare an pot adepts! eaaanclle 
cunoscute din literature (rotatie foarto dcN,aan rota^ie foarto 
nnre,aau eurtwd foarto dad) pl datelo ezpcrimentalo etdotento pet^ 
trn aceate canurl partlculare,o<mflB^ fcarte Mne rezultatele ne- 
todd^mlidiDdnd actfd fenctianalltatoa pl generalitateaa
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Print?* oonttibu^ill* originnla pi A* i^tortanfP doeeebitA pot fl 
nenticnate umltoamlae
6-2.1.!^ tahilima **1*1 ml genamle foe** a eonafiilor do nlgcam 
Narler-Ste^a^in report cu rcparul naincrfial gi eoepmaiei cdal 
aai ganarale pmtm pmaiunoa da alpcam pyspecified' cnrgerli tn 
eanale ro ti taam-eazurile particulam r^g^cindu-aa in litem turn da 
cpednlitata*
6-2.1.2-Hadmema eTpmwiei gcncrale pantm cocflciaatul da pierdam 
hldmuliol ,in canal curserli in conducts roti team, axpresia cam 
prln rezolmroa ccua Hilar da atigmre pi t inind.coat da cnrgcrea m- 
aundnr&tW-a ccnemtinat pantm canal principal al dpalrii In boMba- 
te oarbate mtitoem pl pantra camrile aaaundara -parttcularlaArl 
ala calui princdpal^efcrltoam la ccndncta droaptS mtitoara pl con- 
dneta curbat* wta^lGuari,atit pantm ragln lantnar ait pi pantm re
gia turbmcnt-Raaultatalc axp artisan tala din literaturd, artetsmta 
pantm aamrlla particul!!m,au ocnflmat Juntafan azpraalal obfinute 
Sa mantloaaaal al relafia taerotied acta mud pi ralabilS pantm 
carlaa valoam a mtaflti pl curberii-
6-2.1. l.Dodnooma und mlafli generate pantm diatributia viteaad 
axial a in eendmta roti team cuxbat3,ca gi pantm basuMle aecundam 
(condnetl dmaptK mtitoam pi conducts curbatN flxi),ptmindu-ed in a 
ewldcntR of act ala conplcz* tale mta^ied pl curbnrii aaupm curgerii- 
A tit ratafia de calcul al coaflcicntulul de pierdam ,sit pi cea 
pantm dateminama dlatrlbnficl do riteco, dapind, opm daoaeblre de 
da tela toomtlao din litamtard^diroct de ratafia fl eozbura acadnete 
td-fiind aapabile sA cgliadcMtol fldel fenonanal mat din eondueta 
mtitoara citrbatH- 
6-d.l-4-Pontm canal ragjnnlul turbulent,netoda analitlcd elabomtA 
parwito in plua^prin utilioama waul criteria deapmeiem (nundml 
Hahardaon),atudiul efocteloar mtaficl pl aurburll oondMtai aanpm 
otmetnrdl eargcrli tazbulcntaa 

6-2.2.Partoa asLperlnental^.

In litemtnm de cpadalitate^wajorltatea aeroettrllor experlacntale 
dnt legate de cnrguma in condncta wtatlomm carbata, dlficultitile 
fatiapiaato la afootuama da nd ward tori tn cendnota mtitoam 1 lai tin 
oewwotArile In aoeawtA dlmefle-RxlatA totu*i meditate experimntale 
priviud plardawlle hddmaliae in conducte mtitcam,dor ale cint ra- 
latta pn$ino (trei eamirl nmai /34/,/5a/,/72/ ) gi tecta we refer* 
la condncte mtlteam dmpte.0 dbanrd luemm /33/ tmtaaai detaml-
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nerM eeperimentaLX * pierderllor hidrenlloe in candacte curbete 
rotitoere*der Mnelul Mt* de fermS elicoidalR eu taai suite spire 
gi ded nu so aprople de ccsul curgerii Im eemelele rotariee ale 
turbeMMimilor.

Amalisind rosultatele emietMte,prczente lucrare a uroXrlt deters 
sdnerea erperimentaH * pierderilor hidreuliee In conduct* *1 canal* 
curbate roti tear a, car* a! modelcse,chiar gi aprcxinat iv, curg*TM la 
rotorii magiailor hidraulica.

Se evident 1**2 ms^tosrele element* eriginele deosebitet 
d.2.2^1^btu* ierea, proicctcren gi rMlisaree und st&^luni eotperlaen- 
tale originnlc,func^ionind cu aer,capabilX *2 cuprindR diver** mode— 
1* de conducts canal* prieaatice curbate r^titoare, de felurlt* 
geoMtrii, italic Ind gaoe deritK de nuzTcre Reynold* gi de numere 
Strouhal,gi permi;ind printr—o conceptie iaedltd B&suraree pre^-uaii 
gi teener* turii in conduetu rctltow.
6,2,2.2^Proiect&rcc ?i realisaroa unci conduct* enrbate roti to ar* 
de sectlune circular! constants,cu eantrul de rotates eaeaentric fa^K 
de centrul de curbur!.nodeliii<l curler a* intr^m carnal rotoric de 
pc^pX ccntrifugl.
6,2,2^3,Proiectaroa gi realizaraa unui canal priwaatic difuzor,curbat 
pi rotiter.^ai aproape ca foroX de cconlul rotoric al unei fsagini hi— 
dr*ulice,avind pjsihilitatoa do-a fl num tat in etati^oea de incercSrl 
in doua noduri: c& uc aodel de canal rotoric de pomp! centrlfugd gi 
cn un model de ctnml confuwr rotoric de turbln! centripetS, 
6,2,2^4.Hfectuarsa unui au^lr rnzre da mSsurStori in conducta curbatl 
rotitear* de ^acSiu^e circular!, b^inindu-ce coeficientul de piercer* 
hidmulic^ X .aceete rosultete erperiMntele ne intilnite In litera
ture de 8iCbiRlitate,conflraind datele teoretiee ale modelului ema
il tic elabomt in prezente lucrsrc ;i fiind coroborete de detele 
eaperlaentale din literature pej^tru cazurile particular*. 
6.2.2.5.^fectu' rcu IncercSrilor cxiHirlnentele peptru cazul canalului 
prianatic roti tor, :lctcralnindu-Be pentru priee dst^ in llteretum de 
special!tat* cooficientul 'e pierdcre hidrsulieS ,punindn-ee in 
evident! influence, rctetiei aeupra pierderilor de difuew,influenza 
diiUzorului Louprc piexdorilor longitudinal*,yerfarnem^*1 e dlfhaoru- 
lui curbut rotitor, liferentwlc !lntro cur?^ree difusar ?i curgeren 
confuzor.^a o c cm rezultetele teoretiee.
De asemene&,^e oboerv! .^rea ^pi-oplcre din.tr* feneaenul curgerii prin 
acecte conduct* $i c&nale rotito^re ^i priu canalele rotorice ale 
turbotrenefornntcarelor „-i in general aTe tailor hidreulice.
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6.3. ^rspectivc.

i:ezultatole buna tecretice gl erperinentaie ccginuts la studiul 
picrdariloar hidraulice in oonducte curb&te r^titoare 91 canalul 
prittpatic di tutor, co pvt foloai,cu cuvenita aprcilaatie,ln estlaarea 
bilan^ului energetic in CurbcoaginiwCun(mgceroa oit nai aruct- a 
pierderilor in canal ale intarpaletare ale rotoriior turtxwaginilor 
presupuno inaii dep giraa aces tai 3aze al anuast preluind gi asi^ilind 
prezentale rezultate oe i -puna in riitor extinccrea gi Mpliflcarea 
a tit a motodei teorcticc cit gi a cercetunlcr Q3cpcrinentale,pentru 
a so ob^ina un nodal ^ateeatic capabtl si. oglirdcascA cur area in 
rotoril naginilor hidraulico,^inind cent do efectul difuzorului gi 
de probl eon dcsprinderilor;de ajsenanca^studlile experiocntale viitoa- 
rw vor ^rwoui inorsptate cu procedure spre inc arcarea unui canal 
ca MOdeleanA prin slnilitu(iina,un canal rotoric de pemp.-. ccn rifugu 
gi upui do turbina Franda,

-0 ) oA^e concluziona c i rczultatale pronHatoare ob^irute ii pro- 
cuntc luemre juatificn gi sus^in continuarec cercatArii, existlnd 
toate prendJMtle pentru a co alcbom in final o cutto-dR general^ ca** 
pabill ad detamino piwisrile iiidruuiiac direct in turPCJagini.
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