
MIBI3TE3UL EDUCATIKI 31 INVATAMINYULUI
IN3TITUTUL P0LI7FHMC " TIL. I AN VUIA " TB.I3GARA

TACULT^TRA LF ELRCTR0T7HNICA

Ing. HE3CA VALFRIAN

IN3TALATH RBCUPFRATIVA PENRU INC TIC AREA
KJTGARXLOR ASHCROWW

TeeK de doctoreV

BIBLIOTBCA CKNTRALA 
UNIVBRSITATKA 'POLITBHNICA* 

TDtI$OAJtA

CGNDUCATOR STHNTIFIC,
Prof.dr.ing. NOVAC IOAN

WTUTM. WTfHWC T'W"^^4
!(Y! D \

. Nr. ...... <
&L / j

* 1M$ -
BUPT



BUPT



INT : ^UCFaE

^ot ml aaiacron are o vasts utilizer* In action ri e-
lectrioe, filed cal aoi rSsptndit motor electric. Aceasta so deto- 
rcaaW eimpllt til lai ooastructivc, costulul aSn redua, robuatetei 
ii sisurantei sale tn functioaore.

Ineinto do a fl pus !a fencsiune, Intr-an anuait ^oop, 
motoral asinc cm, co orico motiaS tlectrieS construitS !a serie 
aero, noris mlcS sou unloH, trebuie fio tncereot no atondul do 
probS al fabricll conetractoare. ^copul ur^-^rit, on sceaatt ocaale, 
v to do a comtsta doc a<lne ^emeotivS coreetundc, -in punct do 
vodore face!;load, la par^otrii prcv^sutl tn yoiect.

o aeeea so ianuno ca f briclie con^tructoare do ns?lni 
electrice rotative aS poeede etpnduri do taeor nre core?' :un - tonro, 
care wX n'rmit^ verlflcaroe judiclo^sS a aaylnilor, pentru a so a- 
rente bona func^lonare tn sTploatsro. ?ot ^^tS, t ndurile trobuio 
o' permits efectuaroe do probs standardlaato c't ^1 apeclnlo nentrt 
tnoeresroa prototi^urilor oau dlvorsolor varianto constructive not.

Incerc*rils induetrlald ale o«31nilor electrics ^*nt de 
nr^a ^onrele cntejoril: de tip, de lot, duo^ reporntic, spec'ale si 
de cercetara.

Inooroirile de tip au ca "oop sS ntnbilen'cS direct {note 
csructeristicilo taacrlaa tn wtvndarde, precua pl cone rdenta aces- 
tora cu cole ivpuee do ^tondardelo reeooctive, eoereco necewitt ur 
voluc! acre do xtmoS, aeewte Incerc^ri ^e fee nunai -^e un nu^dr rtie 
de s^)lnl elssa din lotul ee fa^lcatla al aerlol de r^plnl.

Incerc rile do lot ee execute la a-eolut toate naslnlle
fabricate, le cunrind auc:al o oarte din tncerc rile de tip pl re- 
oresintd aintaul de tarero rl care persit aA se tntrevadS doc^t ma- 
plno satl^faco pr^vederile at nJardulnl :enerol.

Incerctrilo masinllce reparate etnt esocutnta dupi on pro­
yam otabllit de tntre vlndoroa care execute reparatia, conform 
;?AJ.

InceraSrile do tip, e lot ,1 du S re^aretie eonetituia 

T&anTvn' Mu'ttoH 
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iacercfrilo industrial* normal* ala napinilor electrice.

Incfre^rlle apeciole aw efeetuoeaS sunli;^entar fot^ da eo— 
le da tip si lot, dupi un ^roTaa racial, cu ocopul do a werlfi- 
ra daeS asslaa sotlafaee nerf^r^^antolt apeclnle cerate prln con- 
litii tehnice.

Incercrile do corestaro so efectaeaaS la naplni do tip, 
serie si variants dat!, dup' un program olaborat pontra anul din 
ocopurile do aai jot'

- obtin^roa unor data aai, initialo pontra proiectaroa u- 
aor aoi tlpcri do ssa?tai ?i neatm perfectionarea color existtn-

- atabtlirea pcslbllit^tli do a economic! ano inlocul u- 
sele sctortala;

- werificarea anal nou procea tehnalo^iOB
- elaborsree anei aoi netode da ealeul;
- corestaraa aaor aoi achotoo si coabinatil do nasinl, 

lose do doetorot oata atructaratH po cinoi capitola don!
sum uraoaai'

Cepitolul 1 aapriado aotode do taedreara ale sMtoarolar 
Bsincrone la procosul co iacercere, preoan si 'chon* da tacerca­
re ca pi fA.r" recuporaro de *n*r^ie conoocata tn prenent. 3e fe­
te a descriere a nstodeler si ^che^elcr nresontett, insotlto da 
schitelo erplioetiea oforoate. le eaemeaea, ee face an atadin 
tritia el eeeotera, prieiad ewoatajele ei denaeaata^elo lot, pre- 
Bum oi propaneri ceacrate an priwire la atilitatoe lor. 3-a ia- 
Bistat aai colt aoupra chewelor reouperatiwo tntruett din aceao- 

cateporia face parte si achona propaod de eater, care do olt- 
ol, face obiectal preaentei teae de doetorat.

Aceet capitol ocato fl eoaeiderat si co o moao^rofle an 
Brfvlre la eoheaele da taaoraare ale notoeralar awiacrone.

Capitolnl 2 tretaaad iaetwlelia reanperatioK de intercept 
t notoerolor asincroao aropuad de outer. Astfol, ee prswlntd 
Bcheaa instelatioi an de ariorea corpoaeateler oi modalai da per­
Biro pl facetioaare tn proceaul de Tneercoro. To aoeBOOBBoa, at 
trotd oituotiilt in caro poete fi tacercat on aoter eoiBBcron, 
Botndu-oo tn wo ere cond it ills de loam din procosul do produa- 
{io. In fonetlo do utoroa, tneianeo do aliaontert pi cureatul 
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din ntatorul motnrului co mr^oaaA a fl tnceroat, se ado?tA va­
riant* opt! * de foloeire a inetolatlei propuoe. Aceaeta conatA 
tn f<ntul cA fat" da achene de baaX ae aai pot ute^a unul sau 
duuA tranaformatoare de adaptare, precum al an reoetat Tn ciroul- 
tul internodla* al mutetorulul. Tot tn teeat oapitol ae preein- 
t% aiotamal do ecuatli oe caraoterlaeanA fleoare co^onontA tn 
parte, proeum *1 fuactionaroo de anaamblu a laatalaflei. 3-a e- 
laborat an program de caloul pentra caleulstorul i I LX c-<?56 ,fn 
vederoa deterainlril cnrocteriotlcilor n^t^rului tncercat, nrecum 

ale celorlalte componente ale InytRla^iel . ^e n^en:enea, ae 
oreaintA dependenta dintre alunecArilo motorului *si ^nerstorului 
aaincron, procum ?1 todul de reaolvaro a ecua*:tei do (JeoendentH. 
In final oe oretA modal de dinenolonare a instaletlei.

Capltolal 3 Contino de^orleroa wi atudiul mutst^rului al 
loouloi do oonandA neceaaro fnnotlon^ril inatala^iel propuoe. 

ftfol, ae doduo ovprealilo fnolunll re;reaata de la b -rnele re- 
dreeorulnl, reaoectle invertorulul ?1 fa final la ornele rauta- 

toralui. to preeintA graflc voria^iile aceotor teneiunl pontru 
diverge valorl ale uirhiului de comandA, nol, ae onlculeanA ve- 
lorile modll ole tenolu 11 redreeoto a antetnrulul pontru difo- 
ritf valori ale u- hlulul de cM&andX, Io aaeoonea, no doteralnX 
o? reela de caloul a cure tulul medlu gl a nuteril din circui­
tal intermedia* al autat^ralui ^1 ae renresiatK verlatlo curen- 
tului reeneotiv tn fune$lo do unghiul do oonandK, avtnd co para- 
netru teneiunea do lo Romolo senerotorului aaincron*

Tot tn oceet oepltol os to orezeatat ?i blooul de ctMandd 
al InvoTtorului^ ca o particalarltata, ae men^lonoaaA faptul oA 
diTcraele tenoiuni neceoa e unor oonoonente ale bloculul de co- 

endA etnt o^tinute de la un ^l^tez de furoe epeclal conotruit 
tn ecoat eaopw

Copltolal 4 cuprlndo validoroo enpert entolA pl oflolenga 
oe^namioA a inotalatioi rooaporatlvo propane.

etfol, 00 preeint'! a aefle de oorooteriotioi funotio^alo 
ozporl^eatolo Tn oaeol 0 trei motoare aolnorono de puttri dlfo- 
rlto (10 WW, lAo M al fZO ^e preelaoaoA de la Inceput oA 
aceate earocteriotlol to confirm*!, preotio, caloolole efectuoto. 
Pentrw a informoro mat operative, la tne rooroa nominal^, po ^ra- 
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fieele reopeotiwe o-eo ootat wolorile mtrimilar reprocoatate.

La actorol da 1C hW a-au oacilograflat tenniunllo ?1 ou- 
reatii la merool fa ^tol al la faedrearoa aarlm* coneiderat*. 3ub 
form* tobelard a preaiat* bllaatal poterilor, tn eaaul a trei 
footretrl ala aotoarelar faoercatO * 1! 1,25 pi 1,5).

ria fotografii aa arat* weriatillo oaar aerial ala oom- 
poaontalor electroaioe, laolualv eompoaontelo raepeotiwa al vo- 
deroa 6a aaaocbla a ia^talattei reell)!ato.

la fiaal, aa prulatK m caloul ecoaomle prlwiad dorata 
do anortlaaro a iaTtala^lai, fa eaaul color trei tlparl do mo- 
toore con^ldorata.

Capitclul 5 cuprlmde ocawldorwtii fiaola el aoaalaail.
Aatfel, fa prime parte, aa prfaiat* prlacipalele ar*u- 

y. nta da priorltate ala inatclotlel propuao, fat* da oalalelte 
laatalatli similaro cuioecute. la coatiauare, aa eaumer* oala 
teal imaortnata conatributii ale autorului, ta caea oa privapte 
inetaletla reollaaM*

la fiaal, ae conaejtaaaal Ottawa ooaeluaii cu prlwiro la 
in^telatia propuaH pl realiaaM.

Cu aeeoetl oooalo doreno a^ adao alacara pl c?flduroaaO 
aultuniri, peatwu Tndrumareo oompeieatK pl permaaeoM, aoadaoX- 
torului jtllatifla nrof.dr.la^.Ioaa "owae, care prim teleatul pi 
aet dice de care dlenaao fa act vltatoe didactic* pi otllntlfio* 
poae wuflat ta tot ceca co face ou malt! ccmpetoafK, promptltodi 
ae el generoaltate.

Topodat)!, traaemit calde auHunirl prof.dr.la^.Vlad 
vSadSuteaaa cere, prim bun^wola^a oe-1 cemcteriaaaa*, mi-a tm- 
pramwtat o eerie de piee aoceoare reoliadrli inotala$iol.

re oweaeaee, edoe elaoera maltemlri iaa- Oalbeaa Oh. *1 
ela^.Jeeaa laa de la etoadal do taoercHrl maolni oleotrtoo dim 
cedrul Tntreprladeril floctropatoro dim Cralowa, care iaoreoa* 
co oagajatll de la loeol reapootiw de mono*, mi-aa dot tod eaa- 
coraul ta codrol fneerc^rilor oftclotto, le fade looolmi, pe
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5
atrial a^iacroaa da sara patara.

. uHunaaa parsoaalultii tshnic da la Coleotivul da Utl- 
llz^rl si 71actrlca era o-a ajctat la iaontaraa inatala-
Stal Sa laboratorul Dood da la Paooltetao da lactrotwhalcX din 
"tmi^oara, prwcum jl !studwatllar oara ta cadpol oralor da Actlwi 
teta da Carcatara al Prolaotera aa aaatribail la raallaaraa prac 
tlc^ a onor coapaaanWa dia eadrul inatala^lai.

la Sachsiara, cul^aaaac taturor cslor cara m-au alutat S 
atrioada da wlabcrara & tesal da factorat.
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Copltolal 1

MWTOEX CT IWCARCA3! SI 3CH*7B IB TSC^CA!W A Mur^AHZMK 
A*!IWC!!0WT UTILIZATB TH ?R?2ZWT

1.1. Kotodo do fnalroam a motoamlor awlaorono

lactroaroo progroolw! a notoralal aolacron da la morool tn 
(fol la aarolaa dorlt! in vodoroo dotomin rll caractorloticllar 
da ftmetiaaarw aa ponto roallna prim dlvoreo orooodoo la fano^lo 
da Inprojurlrl, oal Aa! froowont uttllztnda-oo matoda on o aa- 
plor alaatria! rotativ! eara funetlaaooa! ta ragin da gonomtor.

Log^tara aaoaalc! diatro motorul da tactrent pl ganarato- 
ral da laoSroaro aa paota faco fla alaatla oa tranomiala prln ca- 
raa. fla rigid prla ooplaj nooaaia. rlnul mod da logXtur! aa 
prrtaaa! to natal laeAreHrllor mini, donarooa la tncKrcKrl marl 
apnro iaooawoaiontal da patlnara a auralai. Alt daaawaataj al a- 
caatul mod da logKtar^ aata fa?tul a! am loo uaara rapid! a pa­
rtial da traaaalolo.

Avaatajul ooaot! to fsptul o! aa f loaosto an aingur ^aaa- 
rator poatru o gam! mat nara da motooro, aa nocoait! tlmp po^la 
pontru raallaama traoanlalal pi aata olmpla da raallwat. caat 
mod da la !tor! aa rtaomaad! oaatro laaarcaraa motoaralar aaln- 
croaa da potwrl nlot ti mlSlooll.

Coplajol maoaale rigid onto oal nal fracaoat utillaat, pra- 
ttodo-oa la orlea potara. 3a apllet ta apaclal la ma^lnl da po­
lar! pi taratll marl [BdJ . rwaawaatajul ooaat! la faptul eB aa 
aaoaaltd tlnp ^ai malt paatm raallaaraa copHrll pi an poata 
fl foloalt an ala ar 3ranwrator ptatm a gon! nal maro da motoo- 
ra .

la afar! do matodala da laaBroara oa alutorul anal oaora- 
inr. aa uni foloaono dlooraa motodo foloalnd oa anrola! dlfa- 
rlta tlpurl do fr'ao hidraulloo, nooaaloo, olwotrcmagnotioa, oaro 
aa laa! an dwala roatrtaa do aplicaro pl aa oa foloooao tn mod 
onroat. fliad dopt?lta do motodola octuolo modorno.

c doflolonit taro a wcootor frtno o oonwtituta faptul cK oo 
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obtla* ai cupla de frtnare aeuniforn dia causa varla^iel coefi- 
elentulal de frecare dintre nuprafetele de contact* In efnrK de 
aceaate* tn ceeul frtaelar cu diocuri da diametre acre, c ttied 
retire a purubului da r^?lare a frtnoi poate deternlna ooriree 
aotorulul da tacercet, dact aoeata aata da putere mlcS*

In figure 1 data presentetd a aaetodA da tncSrcare a motoa- 
relar aalaeroac cu ejutorul unei frSne eltctroaa notice cu diac 
pl curenti turblonerl.

Dup^ ana results dia echemd, pa arborala motorului aeia- 
erea da Sacerat HA aata flrat dlacul D care SapreunK ca alcctro- 
aegaetul Wt rfeliweeet cuplul da frfacre. In ^ce?t can, tneSrea- 
raa notorului da la mereul tn gal la iwciaa doritft ae obslne prln 
mocificaraa curentalai dia bobiaa eloetromagnetului orin interae- 

dlul reostatulul H*

*nsul da ratafia al motorulul trabuic 
astfal alaa taett aft cornsnondS fnnetionf!- 
rli aoranla a frtnai.

ichana cin.a)aatlc& a u ai fr!na hidrau- 
Ilea dr tip irony rata prearatatK tn figu- 
ra 2.

Jalba 3 aata fixstK rl id de arborwle 
notoralui de tncercat. u^lul de fr?nare we 

ap^aerea anbotilor 2 pa aalba 3 pria intermedlul
puruburilor de etr^a^ere d. Pratul cu pfr:hla 1 eato fixat de ee- 
batl. La capital p^r^hiei ee afM balante 5 cu a^utorul e^rela 
ee aHeoart euplul mtorulal Sneercat*

A

M0.2. HO.3*

0 netodd de frSnera 
!a figure 3.

pe cole mecenicd ante preaentatd

Motcrul eaincroa de incereat eate cuplat ri rid cu re- 
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B
ducteral H tobe T pt cart me tafXpoerd an cabin de tractin— 
aw de cere ettrnd groutetep C. "itorul poete fi tnceroat la cu 
pin eonstaai, ta care caa ycutatee aw uentine ecnntaatd aae , 
obipaait, la euplu werlebil, etnd greutetee aw aodified.

HetedP ecto utilinatd, tn spacial, la tatrepriaderl 
caaatructeare da macarala, poduri ralaate, aaceaaoere ctnt ar 
fit IHCFRC, IFWA dia ^oeureoti, Intrepriade ea CeeaaicH dla 
Timisoara, ote.

1.2. Jebene da taceraare a motoarelor aalacraac

Printr-o iareati are la literature tabated de epoeia- 
litete dia tard pi otriia^tate ?i erMiaarea la fa^a loculai 
!a dioerae tatrepriaderl conetructoare de maplai, doctoraadal 
a reupit a*! intro tn twwenia anal aamlr acre de achene pentrm 
tacer at netware aeincrone. la totalitetea lor acoate scheme 
au la bead a t ^enerater de taedreare a notorului awiacroa, A- 
ceet generator poate ft de cureat ceatinua (ca ercita^ie deri- 
watie aaa independents), aiacroa aau sincroa. In funeSie de 
nature generetorulul pi ooopul arndrit a reuultat un aumAr ma­
re de achetee.

?riatre acopurlle urn^rite so eainteset enalterea !a- 
c rc^rii aotorului awlac an tn li^ite ett Tai la^i, !a condi- 
tii de fanctioaare eigurd, tne (rearea aS ee realiwene tn trap 
te alci aao ehiar continuu, utllajul euriliar at fie ett nai 
wimpla, si^nr pi ieftia, tnc?t at pemltW oa dewerwirea at ee 
feed de ettre un personal cu o nr^ ^tire nedie, inr aeolo ma­
de ee inoeae, folsslree de ouree de alinentare a aotorului a 
ainemn diferite de rebeaaa obipnaitt. Aeeate oeriase an re— 
aaltat de la local pi caadHiile la ware ameeed at fuactiane— 
me notarul eaiae oa. Cum aeeste ceriate etat adeaea contradic- 
tarii, e-aa taceroat pi realiaet diferite sehene care aH reeol 
ee anole dia aceete ceatradietii, foot co explicd nuatrul mere 
de eoheme do Sacereare a motoaralar eeiacreae.

In oaderoa utllintrii corecto a anei aatfel de echeate 
do taper are ae imoua urmWtaarele eoadltiit

— outeree nominaH a tonoretorulai de tneArcere 
fie msi core emu cel pu^ia e^ald cu coo a motcrului de ta-
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9
- tnrotie ncnlnoM a eelor dead maolai nA fie egald.

Prine eondHie eeto impuoH We liBitelo -io tnodleire ale 
eenerot rolni, iar a done do oollcitHrilo eecanioo ale acootuie.

In fttnetle de modul eon eete evacuate energio olectricA 
de lo bornole genfratorulol de TncArearo, echeeele de tncorcare 
a notoerelor oaincrono no tapart tn donA oote^oriit

- on dtoipere totalA a ener^ei;
- on recuperero partial^ eon totelK de energie.

1.2.1. 3cheae de tnooroare a notoarelar aoincrono on 
diaioere to told a ocerzlol

A esto ooheate eo caroc eriaeaaA prin aoeee cM la b^rnele 
^enereturulni de tnc^rcare eo coaecteaeX un reootat tn care ae 
conoumA, prin efectul Jonle-L na, eaerjla olectrloA dehttatH do 
generator. Aeeet r ostat poato fi notalic sou lichid. 'eoetato- 
le aetelieo we foloaeeo la puteri de ptn^ la 30 tar pentru 
puterl aoi narl, ptn^ la ottewa auto de b-i, oe utiliaecnA reoa- 
tosele llohido [34] .

1.2.1.1. 3cbeno oentM tncerceroo eotoarolor oeincrona 
foloaind ^enorotoml do ourent contimtn (Ccc)

1.2.1.1.1. canal folooirli Coe co ezcitatlo indepen- 
deatd t A-T ] .

oheno ?i caraotoriotloile coroesune^toaro etnt preaen-

FlO.d
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So obowrvK (flg.db) oW vsriatls ouolului desvoltat 
de 'oneretorul 0 ocplei co aetorul do tacercat ^A aw poate ob- 
tiae fie arts aodiftcaroe flupjlai do osottotie co ejatcrel rooa- 
tetolai ^Y peatru a voloero a resisteatci reoatatulal do oerei- 
aA ?! coaotaatA, fie pria variotia resisteatei roostatului H la 
flux coaeteat* fie prla eoablaaroa aubelor metode.

Aooot aod do tne*reare a aotorului aro dosavaata<ul ci! 
aw ae poate deters iaa puacto do faactloaero stabile pa tatreaga 
carscteriwticA mecaalcA a actorulul. ^unctclw stabile resultA 
nu nl acclo unde oaraoteriotioile actorului cl leneretwului ao 
iotersectoesA al dupA taro la o tara^lo sresctadA espial M al 
^otorslui croste nal putla deett col do frtaare al senero— 
torulul. In control, ocolo resultA puacto stabile* undo carac- 
t^riatloa ouplului aotorulul ocade on cre^teroa turatioi. DaoA 
deteraiAtm poatru fiecore valoere a turatiei diforeate e- 
tuncl resultA curbs a cuplului d lassie care IntoreeeteaeA 
obooiee la pacct^lf uade oote pooibiM o lacArcare a matorulal. 
Lintro 8GW3to puncto taoS otat stabile auaai aeeloo de eade la 
o ortttere a turwiiei a* oaplul dowiao no^sativ.

la fiware ^c a-e enali^st easel cind oe consider^ corec- 
tartotlce caplului de frlaare e. So obsorwd eA oeatya easel een- 
aiderat panctolo 1 el 3 slat stabile iar 2 eeto iaotsbil. Deci 
pria sceaat!! aetodA aa ao poets tree* atroaga caracteriotioA 
oeeeaicd 4- f(a) o motorolai esiaeroa do tncercot (cu liale !a- 
treruptA o-o tra*<t portluaoa rwspootiwA).

1.2.1.!.:.  Cepul fjlQ.irli Jcc cu ercltatie d.rivatietMl
io ema elsctrlcS

HG.5.

cate preaontatH !a figure 5. lacArearea 
pro^ppesioA. de la aareul ta gal la 
osreiae doritf, a aotcrului sslaerca 
do Taoercat i*A so reolisoasA ea a^u- 
torul en*ratorulul C, oria iatersoo— 
dlul re^stetului do oerda'! R. ' Ivor- 
sole Saclrc ri ole notorului so rea- 
llooeaA vorilad, ta trepto aau ccati-

sun. reslsteata reostatulcie

i-ti de ocheae oaterloarA oceeatA eche^! ere avaata^ul 
eA nu no esiti! suriT de cureat coatiaua.
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l.Z.i.1.3.  Camel iolcalrll ^ee neoectmt 1* * rem de

:^Ceeee eametariaticile respective mint proven tn te in
figure 6.

7c7?jy^//7<-^ /? 
/ C^J%-

HG.6.
Mcteml mmlnmmn de inoerent MA mate cablet ri^ld an ?ene* 

ratcrnl de ine^jreane G (fig.tm .
dedltiemnam en^lului in artcrele nat^mlnl pcate fl ran* 

liaatd prin wmriearem fleaulnl de enoita^ie a G prim intemedlml 
re<^atmtulni earn m teaalocii re;elel de cureot cccticM^

InoMna,im earmotarlatioiler Moanloe M^f(n; din 
6b de^lnde de walnmrem reaiaten^el reeatatmlml R din cireuitul 
ret ric ml G w

Jm atmewmmi acbaad ae pet ob^iae -1 aaracteriatici fc^krte 
eel (reprazaotmte <n* llali intrewpte^ mind oeplol ranine pram* 
tie eweta^t In vnrintll In 1 Leite ertrea de lergi ale turm^iel. 
Aoeete onmeterietiel meeenide me obiin In teMianen D^f-imld^ 
pentra o valcnre nmre d rerlaten,eL reoetntelul 1 ^1 eroitntle 
mied.

Scaeeele prenentmte In fl^rurile 4m ^1 6m en deaevnnta^el 
ed tnceaitd enrmd de emrwmd continent

Avmntajul mehenelmr de i^ml eon cenmtd in f^ptul c& aint 
simple fi an aeeealtd neeeacrll care nd menmpeaned iHataAa^in.

Aeente eeheme me reooannd d pentrw imceremrem a^tGarwlce a* 
aSrorame de pmtere nicd$ in cere one nm me pane at it de pregnant 
pTc^Lenm reoupeardril me —

l*d.l.a^ieaend de inaawnmre m nctcnrelw aaincroce 
delemlmd dWMrataml aiMran

Seuemn pi emmet erla tldie ccreapanadtceew mint praaen*
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vtorul MlMroe io laoeroat HA octa ouplat yi^id aa 
^anemtocwl alacMO 1* iaaAyt aza 35 (fig**!!*}* Aodiflaawwa la* 
drcArli gmi^wratcoulal aa raaliaoooA pda intoysadlnl raoata* 
talal 1, Laz Aiwaela walcri pactm cmrMttal da aaolbo^lo 1 
aa ah^lt ou ajutoaml roootatalni

In func^ia da m^rlaaa rodaternd 
r^cstatulnl R aa pct ol^lna tral ootCBarii 
da wactoTlatial. Aatfal In fl^uza 7b aint 
^rataatato aamoteriatidla wecanioa pan- 
tm dliarlta walorl ala oorontulnl 1^ la 
a valoara a Molatwnai noatatulal A faaw* 
ba aioA (Murtdroalt), la il^ura 7a oarac- 
tcriatlcllo raapaotlva pcntru o valoara a 
retHtcn^al R oarac^uanAtcara taaalaall $1 
curantalul nod^al, lay in il<g* TA aoalaa^l

HA.7.
oaraot rlotlol pantzm a waloara a Mwlatan^al ra&atatulal A faaa* 
ta aanre.

mpA aaa aa abaacwA+ la tazawll * mid, cuplal W- acwyta 
liniaz am turn;la ca ^1 la Gaa*

j* aacmwaaa 1* R laflaantaaaA caractadm*
ticii cu*luiul In team tawa^iilazald, agacaa aa la
oaaul Gao. anaemia oarentuld ratedo aac^wa ciapald la saglal 
alMMoa arc oa umarw, la o tumble creaaicdA , o aldbire tot 
ami rare a oiapuld , nag* on tcata oA eurwutnl zotoda ora te, 
pr^joca o ncuA aeJdarw a ccpluld dmpd aa aooataa atlno — -t- 
rwa mat la*.

/aigumraa alinanidril aadta^lal gonaTatazulnl ala* 
croc an p*mta laoa, fia da La a r*taa dm <B*ronb oontiaaa fla do
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o excltotrico capiat! la oxul enerotorulal.

Hlci iceostA ^chesA, cs $1 c^lrlalte pr^seatato anterior, 
au r rwcoaandl a fl f^loaite peatru tncerc^reo notoerelor rain- 
croaa deett tn cexuri Isolate ?i noaai de patera mioA.

1.2.1.3. lehemK de tnc*rcore a notoarelor oelncrone co
reaerator aalncron el compensator elncron [ 107]

3ehena electric!!

piu.e.

nonofilar!! eate areoentatK ta figure 6. 
!!ennificatie elesontolor din wchm*3 ea­
te urn^tooroa!
1A - not?r esincron do tncercat; 
GA - generator aeincroa de taclrcare; 
CH - compensator eincron,

S - reostot de saroinX; 
o^_^ - tntreruptoare tripolaro.

Joheao aro la baa! ideea foloai- 
rll unxi actor atacroa ta re^im de con-

peaeetoT pontru owcltaroa Teneratorolui aeincroa.

Parole aoantaj al schenei constA tn feptul o! ?eneratnrul 
de tnc^rcare onto identic co aotornl de tncercat pi deci ae la dia 
eerie de notoare oelaoroae co uraeasl a fl veriflcatK.

la coatlauare, so explicl nodal de fanutioacre al aohenoi. 
La tacepat ae poraeac tn nod obipnnlt toate mapinile, tn 30I, prla 
tachldoroa tatreruptoareler o. Ta prealabil, oe are ta vedere
ce aliaeataroa color dou! uooiai ideatioo eA fie estfel efectuatA 
taett ac*otee e! orineoecl acolaol eeaa do rota^io . Aoest fopt oe 
reolisoaal pria poralrea scparetA a color douit jaa^lni. Pe de alt! 
parte, coapeasotornl aiacroa ae exoitl aetfel tnett o! funotlone- 
ae la Sectoral de patera eoa<f * 1- In ooeaat! eitnatle toato aa- 
einilo, faee^iontnd tn re^la de motor, oor obtorbl de lo re^ea nu- 
terea neeeoarA oeonerirli pierderilor lo more ta gol. DupA ae par­
air oa a avut loo tn bone coadlliunl, ae deeobide tatreruptoml o^, 
deeonect!ndo-oe astfel do la retea aaeina aaincronW GA el oompen- 
oai^rul oinoron C3. "ria aceoat!! naaewrA, CT, pieratad aoraa de pa­
tera actlwA, oe tinde a! ae opreawof. Datoritf aeeetoi ^apl, free- 
weata tenalnail cole oe nlep reaaK. taplne GA, la rtndnl eAn, filed 
neali^entetK de lo retee, deeine de date eeeaeta exeltot! de aaplna 
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oiacroaK el ea craaro ere laa aparifia aaal atap aagaotlo ia- 
wfrtitor ta aopiaa 91. Vlttaa da rotetie a otmpalai aw micpo- 
reaat datoritd ociderli frocvenfel teaoiaili de oliaoatara ptal 
ctad doeiao aai micd doett eea a rotornlal. la scoot noaoat aa- 
plaa CA intrA !a de venerator aalaaroa* fiind antreaatH 
le a vitosK ecpraolacroal. a^lna olacroad CS car* de la doachl- 
derea tatr^ru tcralal c^ ptal ta aaeat moaeat a fuactioaat ca 
^nfrator alacraa pa baaa eaerglei olaetiae taaagaelaaH ta pia- 
oole aflat^ la aipearo de ratafia, trace ta regia de ecapoaaatar 
olacroa prlalad pataroa activA aoeearl paatra aooperlrea pler- 
dfrller aecaaiae, ta fiar pi cuprw de la 3A pi eedtada-1 aceo- 
tnia paterae reactiwA aeceoarA paatra magaetisare. C3 caatiaaZ 
eX ee reteaacd ca c taratie eareapaaaAtcara anmXralal aAa de pell 

freeweatei detX de CA.

?craiad de la reletia eaaeacatd a aluaecdrll motaralal 
asiacrca ae poete detwrmlaa aper freewea^a t^neiuail jtaerata- 
rulul aeiacroa. Aatfel!

(1)
ta care* a eete taratia rotorului aotorulal aaiacraa; 

a^ - tara$le eiacread a aeteralal aeiacroa, 
e^ - alcneearea aoioralai aeiacrea.

Pentro reneretorul eelocroa avea!

a * ag(l^ag) (2)

ta care! ag eete toretia elacroaA a generatCMlal aeiacroa;
eg - aluaeearea generatoralal aeiacroa

Lie relatillo (1) pi (2) co obtlae*

Ctm naa^ral do poll ai color douA maplni eolncroaa octo 
ogal, reaultd!

aadO! fg onto frecweata teaoiaali debitoM de CA;
* froevoat* teaaianli do ollneatara a HA .
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Viteza de rotatio a C3 ae poote eelcula cu relatia:

la vederea tncArcaril motorului anincon de tncer at mA, 
ae tnchlde tntreruptorul c^, evtad grljS ca reostatul R sA fie la 
valoaroa mazimA. AceaetK valoare trebuie nstfel ^leaaA tnctt, tn 
momeaul conecteril, aocul de putere aA au fie mare.

Uodifioarea tncAroArli motorola! KA, tn vederea determin^- 
rii ceraoteriattcilor de func^ioaare, ae face in limit e Iwrgl prin 
verieree rezlatentei reoatatulul R, iar tn limit* reatrtnae varilnd 
tenaiunea ^eneratorulul GA prla aodificarea excitable! coapenaato- 
rului C3.

Curentul de mognetizare aecesar ^eneratorului GA ee deter­
mine ou relatiat

^OG ** ^NG *^"^G 
undo: ante curentul aoalnal al GA;

- unghlul de defazare intrc tenaiunea el curentul gene- 
re torului esiacron la aaroine nomlnulA.

uterea reactiwA aeoeaarA magnetlzNril GA, deci puteree 
r^ictivW ce trebuie debitetA de CS eete date de formula:

Q - bS^.ala^

ta care: eate puterea apareatA ta regia de motor a GA;

lt*l,l - coefldeat determinat e^p^riLeatal peatru recep­
tor rezietie.

Aceet coefioieat iaterviae or in fentul oK frecveata teneiu- 
nii de elirtntere eete mai mice dectt cea aomiaalM,

^vaatajele achemei:
1. runctioaaro atabiH. Aatfel, ia cezul ta care dintr-un 

motiw onreoare C9 tinde aA ae opreaacA, GA va cede ua aurplua do 
putere ectivW, oa urnare a crecterli alunecerii care ve asigure eo- 

rarea compeaeotorului C3 ptaA la witeaa pi frecwente coreapu - 
zetoare regimului do lucru atebll.

rocA dia antralte motiwo C3 tinde aA eocelereaa, schimbul de 
putere eotlfA ere loo de la C3 la ^A. Ca urmare, rotcrul compeaaa-
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torulul va fl frtnat p?n*! la viteea coreoounzltoara fund^ion!!- 
rii atebilo.

2. loheoa prezlatH o aigurantS mare tn functicnaro . Aat- 
fel, dac^ tn circuital cornua el GA pi 03 epare un ecurtcirouit. 
imcdlat ore loo anularea ctmpului magnetic tnvirtitor al GA gi

ca uraaro, HA ao deecarc^.
3. Uetoda folosepto acelepl US indiferent de turafla tao- 

torului de tnceraat, fapt important, ta special tn caaul motoara- 
lor de 33^u rot/min pentru care nu oe poate gAai mor un genera­
tor de eurent continuu aau aincron pentru tncAroare.

4. Hetoda oferK posibilit^ti simple de mod if icaro a tn- 
c^rc^rii aotorulul de tncercat.

Aceast?! scheml a foat utiliaatl de Intrenrinderea Centro 
outere din Craiova pentru tncercarea motoarelor asincrone de 160 
It*? la ) rot/min, 110 k? la 1500 rot/min, preoum Qi la ?acul- 
tatoa de Flectrotehnicl din Timisoara pentru tncerccrea unul mo­
tor asincron de ?,5 k^. la 1500 rot/min.

Dintre toete achemela preaentato pi cunoacute ptnH tn 
present, aceaata eate cea mat avantajoeaA, deoareoe poate fl uti- 
lizatl pentru tncercarea notoarelor de orioe putere ei turetio 

a evea probleme de g^slre a generatorulai do tncArcaro po- 
trivit, tntructt acesta fiind identic cu motorul, ee ia din lo- 
tul de r.eaini ce urneoal a fi tncercat.

Din aceat motiv, actants aohenS a stat la baaa oonceperii 
?i reeliaKrii inatalatiei recuoeratlve oe ae va prezenta de au- 
tor cere constitute subiectul preaentei teae de doctoral.

Autorul ae pregte aici cu prezentarea achemelcr de tn- 
cer are cu disiparea totals a energiei, dept mat puteau fl ora- 
linate o eerie de scheme mat patin clesico, apecifice intreprin— 
dtrilor unde au foat ooncepute pi unde ee mal face ua de ole.

In continue o, ae va ineista mal mult Ya ex'minarea echo— 
nelor recuperative de incercaro din care eategorlo face parte pi 
schema ce atK la baaa inetalatlol realiaatd de actor.

Cu privire la numerotaroa relatillor, ee preclaoacH oK 
nunai aceloa vor fl numerotate, la care so fac referirl ulteri— 
oar* t** oadrul unei demonatretii aau tn tort.
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1.2,2, Scheme de incercare a motoarelor aalncrono cu 
recuperare total?! aau partiaH a oner^iei

Analiza aeheaelor do incercare fSr4 recuperare do energie 
a ecus in evident^ neeluneul principal al eceatora pi anume lioaa 
do economicitate sub poet energetic. Din cest motiv sceete ache- 
aa aj un domeniu reatrina de utilizaro.

Ineonvenientul acestor scheme ae eliminS dacH ener,;ia e- 
lectric! de la bornela generatorului de incercare eato recuncratS 
nnrtiel neu total, filnd cedat! retelei.

In cazul nchemelor do tncercoro a motoarelor aaincrone cu 
recuperare par^ialH de energie, aceaata ae on aen^iona in cedrul 

pr^xent'rii schemoi reapectiwe. 3e oa eoaaidera o recuperare partia- 
H in cazul acelor scheme unde exists col pu^in un circuit de for­
ts in care ae aflM unul aau mai multe reoatate prin care ae diei- 
peaz! in mediul ambient o cantitate important^ de energlo in re­

port cu ener.gia aboorbitS.

1.2.2,1. Gchene in care drept generator de incSrcare eate 
folosit! maaina RsincronS cu rotor in collvle[591

FIT.9.

Cazul transmiaiei nrin cures intro motorul de 
tncercat si 'eneratorul de inc^rcaro (fi<,9)

In cazul aceetui procedou eate necesar ca 
cole doun aapini! HA - motor asincron de incer- 
cat pi GA - generator de incercare, aS fie de 
tura^ii pi outer! noninale apropiate. De a eme- 
nea, nopinile aint cuplnte intre ole atit elec­
tric oit pi neoanic prin transmisio cu curea.

Diemetrele paibelor pi Dg ae aleg 
ctfel incit napina aaincronS GA aS functioneze

tn domeniul turetiilor suprasincrone. La un report existent intre 
diametrolo paibelor co obtine un singur punct de inc^rcare. De a- 
ceee, pentru a obtine mai multe puncte, in acopul trasSrii cerac- 
teriaticilor de funotionare, so consider! mai nulte rapoarte do
trensaisio. In aceet scop se va face un de aai multe paibe Dg pi
curele de trona <iaie, ceoa co constituio un nare dezevantajt L
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DupM cum oe obaerwA din figure 9, daoA la o enumltA 
tncAroare MA abaoarbe puterea lar GA deblteawA puterea Pg' 
renultS cK din re tea aa va conauma diferenta P^-Pg repre- 
aintW tocmai auaa piardarilor ^p a aohemel. AceaotA anna a 
plerderilor aa oompune din piardarilw din cala douA naplnl la 
ora pa adauga pierderllo din tranamlaia prin curea.

Schama aa recomandE a fi foloaita pentru tncarcarea no- 
toarolor aoincrone da putere mica pi mijlocie.

1.2.2.1.2. Poloeirea ^eneratorului aaincon cu poll 
oomutablli

In aceat eaa aa realizeazA un euplaj rigid tntre moto-
rul da tncercat MA pi ?!eneratorul GA, conform figurll 10.

1---

PIG.10.

Prlnoipiul da functlo- 
nara al achwmel ecto idan- 
tic on cal al aohenel ante- 
rioaro, marina GA functio- 
ntnd tn domaniul turetii- 
lor aupraaincrona.

Divereele incKrcArl 
ala MA aa obtln prin achin-

baraa num^rului parachilor da poll la GA. Astfel, pentru o a- 
numltH perechw da noli a 3A aa rezulta o anumitA incArcara pan-
tro MA.

Intructt do obiceHaa eonatruioac maplni aaincrona cu 
mni suit de trei pereehi da poll, achene orenintA marala deza- 
vantaj c" nu permlto aA ae ohtinA aei mult da trei incArcArl 
ale ^'A. Un alt dezewantaj al schemel conatA in faotnl oA nu aa 
pot obtlne turatli extrea de 1oaar. Aceat ultim dazavantaj 
toe?* no poate elinina prin invfraaraa rotirii ciapului nagnetlo 
tnvtrtitor al CA prin inverearoa a douK fane la alimentare.

^rin aceat procedau ae oliminA numArul mare da paibe 
?i curelo de trannmiaia neceaar nrocedeului anterior pi tot- 
odatA so eliminM pie derilo ce nu loo in tranwnialo.

Schema ae recomandA oentru incercarea motoarelor aaln- 
croae de orlce putero, in oaaul tn oaro nu ae necealtA tnratll 
Joaee pl an numAr aare de incArcRri dlfwrite ale notorolul.
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1.2.2.1. ?. Combiner** color douA nrocodee
3e utiliaoaa# tn ^copul obtinerii unei rame mai lar?^ a 

fncIroAril motorului asineron.
1.2.2.2. Scheme tn cam droot generator da tncarcaro aata

folooitA marine HPincronR cu inala
1.2.2.2.1. cphemA da incercare tn opoaitie fYcFJ

So ema eleotrioK monofilarA aata preaentatA tn fi;ura 11. 
?rincipiul da functionare al achertei aata 

identic cu cel preaentat la paroipraful 1.2.2.1.1 
2ejatatul H din circuital rotoric al CA 

aata foloait pentru modiftcoree finK a tnc^aR- 
rii motorului MA.

In caaul aceatai achene auma plerderilor 
ae compune din pierderile din cela doun Mnelnl, 
pierderile din tran^-aioia pria curea pierda- 
rile din reoatatul 3.

Fat de achema preaentatA tn figure *s. aceastM acheiA ante 
nai pu^in oconomicA (^re pi*rderi tn 3, deci ante o schemA cu re- 
cuperara partial# de energio), dar prezintA avpntalul o# oe not ob- 
tine aai nulte puncta de tncArcaro ,1 in trepte nai fine.

Schema ee recomand# pentru incercama aotoarelor a^incrone 
de outem micA oi nijlacie.

FIG.12.

1.2.2.2.2. JchemA cu generator aeinoron cu turatie uincron^ 
inferioart celel a motorului aaincron da tncercat

Schema electrioA monofilarA eata urezentatH tn figure 12.
Hot^rul de tncercat MA aata cuplat ri^id ou reneratorul a- 

ainoran GA care functionean# in domanial turatiilor aupraoincrona.
Modificaraa inoMrctrii motornlui MA aa 

obtine cu ajutorul reoatatului R. utema a&- 
sarbitA din retea note e*al# cu aurna oier- 
darilo* din cola douA maoini lb cam aa adau- 
g# pierderile din reoatat.

Fete o aehemA de tnceroam cu recupe- 
rare nartialA de energie.

iohema oiptig# in utilitate dacA 1A nosedH mai multe pemchi
de poli, tn care caa co pot obtine mai multe puncte do TncArcam.
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Aceaatt ochemt ae reoonondS a fl foloaltA peatru ia- 
o^rcarea motoarolor asiaoroae de putere mid pl mijlocio.

Pint flat aa yreaentat aohemele oele mai aimpie alct- 
tuito din motorul aeiaoroa de iacercat pi geaerataral da iaotr- 
ceare. In contlnuaro, ae vor preaenta ocheme mat complexe forma­
te dla mai malto mapiai.

1,2.2.3. Jcbeme de iacercere recunoratioH a mntoarelw 
aaincroae foloalnd meelni de ourent continuu

1.^.^.3.1. Jcheme in oare motorul de ^cercat oe all­
cent waaK cu ten*lore caadtentd

1.2.2.3.1.1.3chemt cu dout ^aalni de gurent cgatlnua al 
un venerator aolacroa t*lj

PI0.13. 
ictsnifloatia notatiilor eate urm^toaroat 

l'A - motorul mlncroa,
HA - generator aaincroa;

- - motor e.o. derivable!
c - generator de c.e. derivatie.

?ontru buna func^ionere a achrmel ae reconaadt ca napi- 
nlle s'! fie identioo; oele de curent ooatinua intro ele pi cole 
de curent elternativ intre ele.

iuno^ionarea aohemei. La iaceput ae poraoac, pe rind, 
cele dou5 rrunuri (!'\-3 reopeetiw GA-H) prla allxeatare de la 
aceeagi rrfa. Anoi oe modified reaiatentele reoatatelcr de 
oxcltotio ni 1* pin<t oind voltnetrelo pi Vg indict aceeagi 
tenaluae. In aceat taonent ae inchlde intreruptorul c, dupK care 
ae mieporeaat eurentul de excitatio al motorului M (pria mtri- 
^^e rexiotontel reoatatului pl oe mtrepte eel al generate— 
rulai 0 (orla miegorarea reaiatoatel reoatatului R ) pint oiad
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aaperaetrcl A ladlcK ourental nominal iar wolmetrele tenaiuaea 
aoainelA. Aetfel at obtiae panctul de functlonare la aurclna no- 
mlnelA. Cclelelte panate djt functioaara cpreaponz^toara eltor Sn- 
c"ro^ri a* obtla pria mo?ifiearea reaiatentei rwootetelor ?i 
R*. "^noratorul awincroa va functiona tot timpnl ta domanial tu- 
ra^illcr aopraaincrone.

la actuate achemA motoral -A a^ooarbe dt la retea puterea 
al entreaeaaA ;eneratornl :. La rtndol oAa, aceat ionerotar ali- 

menteaaA motorul cara antreneaaA ;enerntorul <3A. ntarea ?g de- 
bitatA do aceot eneratar tn re tea oeta tocaai difaronte dintre 
ai euna plerderilor din tatregul oiatea.

AcaoatH schomA reoupwratlwA anta cea nai oimpM dintre toa- 
ta scheaele ou reeuparara total* do energla cara pcrmite tncerca- 
roo unui motor aeincron tn buna conditio ii.

wariaatA a eceatoi schema so poate obtine pria tnldcuirea 
naolailor ca ercitatie deriwatle ou ^ayini awtad exoitatia indepea- 
dentA. icaawentajal ta coast can coaatA tn fa^tul c* sa neceaitA o 
wureH da curtnt coatinua pantru sli-tntaraa cxcitatlilor rta^inllor.
Acaanta sc poota obtlnc fie de la o retea, fie da lo o excitotrlco 
noatatW la axul geaeratoraloi 0A.

J altA varlaatA a aoheaei ae poata obtlaa prim tnlocuiree 
(Soaeratoralal OA ou anol aincroa a c rui tnf byarara de excltatia 
ae elimeataaaW fie de la a retaa de ourent cantlnua, fie de la o 
excltatrioa noatatA la oral sAa. Aodificarea tnc^ro^rii aritortilai 
KA ta aeeat cam ae realiaeamA ?rla we ierea turatiei enaratoralai 
aiaaraa prim iatermadial celer doaA Kaaini G ti

AoeaatA eohamA eu toata woriantele aala ae reoooaadA a fi 
etlliaata poatra tnceroarea motoaralar aaiacrana do orloe patera.

Leaowaata^al aanatS ta feptol aA fiind potru anpin!, rrn- 
daaaatai inatolatlei eete acAaab,

1.^.2.3.1.?. JohaaA do tacercara foloeitA la I.C.^tReyita 

dahoma alee triad aoaofilarA ante preaeatatA ta fi wa 14. 
fanetiaaarea aotaaal reaaltA din ealo ee uraaaaA. entra 

tnoopat ee aliaaateaaA notorwl de tacercat, A. Aooi se tnchlde tn- 
treroptoral a, aa ewoitA ^eneratorml alaoroa 33 ?i motoral aiaeroa 
X3. Aotfel ee pane ta aipeara U3 oare ontreneaaA ^eneratoral da eu- 
reat ooatlano au exoitatle indcoendaat!!, 3. Aoaata ali^entaaaA
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aotoral dw carwat contiauu co wxcitstio iadwpwndoatd ears la 
rTndal a^a entrwneaad ^wnwratoral alaoroa ^3^* PapK ce aa aai- 
^ur^, ^ria turatio si oxoitetle , coaditlilo da asplara la retoa, 
aw Tn^tido tatrora toral e^.

odlflcarwa taratiwi aotorulai -1 aw poota faoo fiw nrla 
wwrloroo twnwiunil dwbltotH de ^wnwrotoml G, fiw prim aodifiea- 
rwa eurostotal a a dw wxoitatis an a^utorsi reowtatalal da ex- 
eitatie

Variwrwa twnwiunii dwbitatS dw & aw posts ob^ias fiw prla 
ao^lfieoroa curwntulal s^a dw oxcitatio on ajutorul rwowtatalal 

dw oxeitotie fie prin veriwrwa tara^ioi ^rupalul dw ua^lai 
^-'3 ears aw ooetw reolisa or in trwl oAlw

- orin aodtfiserwa t naianll da ali^wataro a - i aa ajuta- 
rsl rw atatoloi dw WTcitatlo

- pria warirrwa onrantulal dw wxcitwtiw ala M3 aa apte­
ral rmtatHlai dw wxcitotiw

- coobiaat.
t

latrwara saad do taetroaro a *^A, dw la awroal la gol la 
awreina doritd, aw rwolizowaS pria aodlfiaaroo tara^iol goaarw- 
toruloi 13^.
FanatioaSroa acootoi ^wnwratw la cca^ - 1 aa anlgxrd pria iatwr- 
awdial proprlwi wxoitatii aa e^atoral rwowtatalai do oxoltatio

Cu acfaatw ^choad wo pot taowraa aotoara aaiaeroaa do po- 
twri p!a! la 3

^waawaata^ul ocbwaoi ooaatH Ta fsptol luorwaaA aa roa- 
damoat oedsat, dotoritS anmtrulai mwrw do ostial oo o aoapaa.
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1.2.2*3.2. ichemo tn care notcral aw tncercat ae allnea- 
teoa* co tonelune eoriabiM

1.2.2.3.2.1.Schema celcr act aaaini [It 6J

FIG.15.
Jchema electried moaofilard cate preaentatA tn figure 15.

Ynotolotio ooaatA dim dead grupuri de nadni (KA^-G-^-G.l 
al GAY-tiY-OY-MA) diatro cam primal conatituio aaraa da alimon- 
tare co t^nciane wertebilS peatm motorul aainoroa de tncercat 
MA. Motorul aniaeron ^A^ eete coaeetat la retea pi caplet mece- 
aie cu ?enerotoml de curent eontinou en eydtatie deriwe^io 3, 
care alimenteaoW motorul de curent continua -1. Aceata* la rtndul 
esu, antrenoea! jeaeratoral dacron 3U. M torvl i!A eate elinentat 
de la C3 cl eete cuplat secanic cu ^eaeretcrul de curent conti- 
nou c eycitatie independents 3^. La rtndul aAa, aceate allnen- 
teaaA motorul ce curent continaa cu excitatio independents 
care eete cuplat neeanlc cu ^eneratorul asincron ^A^.

Inatalatia ae pane tn etare de fanctionare tn felul umA- 
tor! In primal rtnd ae porneea eucceaiw ana aiaultan cele douH 
jrapari de meciai prin all: entarea de la retea a ma?inilnr ?'A^ ci 
"A^. Binetntelea cd tntrerupteral a eete desohla. In aoeaatK 
aituatie rtglmal de faaotianare al ampinilor din ^rapcl de joe 
eete ideatie co oel el aaolnllar oaoloago al grupalai do cue.

la caatinuaro, ta eadrul ^rupulai do sue, ae modifies eat 
fel reaiateatolo reootatelw de ewoitatie *1*33 *1 R5 tnctt lo 
b^raolo ^oneretaralui M aW ae obtiad walocrea teaaiunil la care 
ee d repto taoerearoa actorulai HA.

ttabiliroa toretiei minima de lo care 00 dareato tncepe- 
rao taodrodrii aotaralai SA ae roaliaoaad au ejatorol reowtatolor 
de aaaitatio pi Abie ta aeeat moment ero loo taehidoroo 
lui e. La aplioareo tonoiunli la boraele motorola! MA de la
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vltvae de rctetle a grupulal —A-G^ ve crepte P^ad clad euplal 
deavoltct de 4A ve fi echlllbret de ouplul de frtaare wl G^. 
la aeeeetl Itue^lw, napinlle grupalul da joe tpl aahlmM re- 
!l;iuril* dw funcSioaere; ali^^atarea gru^lul f^ctnda-ww dw la 
)! tw r^cunerarea tn^rjiel la mee pria 3A^.

i iveraele tacHrcAri sle :'A ae realizeae!! co ajutorul 
rejvtatelor si

Le^eventojul eehewel coaetl la favtnl co eonpaie die 
or t Bwvlal vi deal a* luarwacA aa read-neat ec'cut.

Aceaat^ eohead recuporetlvd aa otllizeaed pentrn taaar- 
earwa wotaaralaa aaiacfoaa da oriow putarw^ a cazul la card aw 
naoaalU ao'lficaraa tvaalu 11 da allavntarw latr-w gawd largd

dahwaa alawlrlad moaofllwrS watw waaaatatf! ta flg^l6* 
*;saiflMtla actatiilar data Msadtaarwa!

Mig - aoioarv Mlaarcaw, 
* aaslal da caraat aaallawa;

GJ - <nwdlal alaaroaH;
- dlnaaarl frlad cu clatwa,

?, ^wBg.T^ - aacltataara,
K - aotorwl da curaat coallaua da lawtreat; 
A - eot rul aalacrwa da tnctreat.

aplalle sA^ pl coaatltwlw aa grep dard-Lcaard pl 
data cuplat uacaaic aa WMltateerelw lg pl care aalgwpH 
ellaaatarea elrouitalor de vxcitatle le e parte din aaplnile de
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parent continue ott $1 pentru napina oinoronA GJ.

?'epinile S3 olcStuieeo ^rupul ooavertiac*. 
rinaaorlle frt^ r^, Cg *1 olnt euploto necanio cu na- 

^inlle X reepectiv !!A.
Mepinllo HAg pi Mg eoMtitulo owl de-al dollea yrup ^ord- 

Leonard, la cere eato cuplatK excltotoaree F cere aei^urW allKoa- 
tarea ciroultelor de cxcltotle la reatul Bnplnllor de curent con­
tinue.

^reit^toerele drblteeeK pa reo^tete cu nloturi, do la care 
otnt gllmentote potenrionetrle tnflpurnrile de exeitetle ale diver 
color tuslni din vloter.

In contlnuore, ae prealati model de folooiro el acbeael tn 
oaaul tncercArll unnl -notor avlneron.

In aceat ecop cole dout ^rupurl ^ard-Leoaerd ae tr'ce la tu 
rs;ia noalaelA, pria coaeetaroa motnerelor MA^ pi MAg la reteeua 
co*Aun&. rcit^toaroa a^i^art all eatarea excltatiilor acein.lor 

1 *3* '^^^^"1 deatlnot pentru oxoitatia rea^inll care va
funcSiena, ta eceat caa, ea motor, cite pua pe poal^la ooreapuna'!- 
toote tenalunll rwxlne de alinentaro, nentru obtin^ea flurului 
r:cxlm. Tn eontlnuaro, pornlnd do la valaareo aero, oe allMonteaaS 
treptat excltetle maplnll core functionoaaK In re cta de gene­
rator. Aetfel, lo bornele induaulul oceetel maplnl ae obtlae o 
tenoiune ereeoXtoare care eo eplioA naplnil M^, clreultul fllnd a- 
elgurat prin !ntreruntorul o^. Co omaro, naplM K^, !n re do 
motor, va tnoepe eA oe roteeeoA pl odatA cu ea el mapina GJ. Cru- 
pul oonvertlaor no va atahtllae la o turatlo dorltA, coreepunnK- 
tor tenalunli cu care ewte alimeatot. Aoeaato at alece aatfel co 
freevonta tenoluati debltobo oM fie do oltlea Ha. Alinent'ad In- 
f^puraroe do evoitotlo a wrcltatourel Bg, eceaote vo debita po 
tnfApuraroa inductorolui generatcrulul G3, la a c rul bjrno va 
reaulto o t^naiune alternative, v/riablld tn trepto fine.

Astfel, prin tnohldereo tntreruptorului c va avoa loo o- 
lla-entaroa ea a tenelane creneltoare a motorulul de !ncer at A, 
euplat moaaaie cu dlaa&ul frtnA, rrln aceaoM operatie oe de­
termine oeaoal de rotatle al XA, oaro trobule aS fi€ acelepl cu 
al dlaomulul frinW r^.

la ecntlauare, ae nloporeaaA la vnloeree aero tenaimea 
debltatd de ^eneratorul GS cl *e de^chlde tntrerjptorul c.Apol, 
aodiflcind tenolnnea de ali*entero ^1 ^luxol -j, ve odu-
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tuoi aooota oparatil, at trooa la prfg&tiroa pcrnlrll 
diaomalui frtnK D^. Im acoat acop, prla tatraruptoral aa 
ooitparH olinoatsroa clreuitului do e^olta^io al coroopanaR- 
tor flaaulal mln La da la or^citatooroa X. ^cowtatul da la aara 
aa allmontoap^ orclta^ia ia?lnll Rg aa puna pa pooitla owaa- 
punz^toara curontului da awclta^la minim, aetfol aa la boroold 
zapinil a! aa obffn* o tcnaiana foarto mlcK. la aceat mcnaat 
aa tncbido tatroruptoral Cg ooigurtada-oo aatfal allaamtaraa 
dinajalul fria^ r^. la contlncero, aa mKropto curoatol da aaal- 
ta^la al goneratoralui Kg pi daci a toaoiaaii da alimontara a 
aartinll aa aduoa la turatia aominalX mapina da taodr-
oat Ml. Aooi aa iachldo Introraptorul c pi aa modlfloK flmcul 
la ifnaratoml 13 aatfal tacit ad aa obtiaK la bprnolo aala, 
rr : cctiv la borntl* aapiali KA tanaiaaaa acaiaaM. la aaaat 
&oaont ackaaa no aflK in a taro da funcpionoro, motorul KA fnnc- 
^iontad in ol la taaaiaaaa, frecvan^a pl turatia noaiaalH.

antra tacHrcaroa motorului MA aa procadaaad aatfalt 
ontlatad tanaianaa da alimaatara pi fracwaata motoralui la 

waloaraa aaainall, aa mKr^pta flurul diaanmlui piaA <&ad 
t.a.a. a d*viaa &al nara dactt eaa a mapinii Mg, ctad 
traca la ragia da ^anaratar, aolicitiad cupla da la arboraid 
aotorului KA. Aaala^l afaet aa ob^iaa dac% aa ^aicpaaaaaA fluaul 
a. i?lnii %g.

MFOtiaaraa eoa^taatK a taaaianli da la baraala ^anwra** 
tornlai GS aa raalinaawd prla iatarmadial caraatalal adv da aa- 
ctta^ia, iar frapwaa^a prla iatarmadial aurantalal da ayolta- 
tia ol mapinii

Cu wcaaatK laatalatia na pot Tadaroa espial aalacrond 
31 d<? cutaat continuu, atlt ia ra ia do motor ctt pi in ragln 
do anorotor.

Hatro doaavaataiolo aob^aoi oalntlja! raadwaab aolwat 
(o,5 - o,6) datorlt! auaarului aara do napial pi fantor do pa- 
twro ^lob in GMul tacorc^rii mo?inllor do pataro aioB. Do o- 
roon oootA loatnlatio oa rocomondM a fi folooltA aanal poatru 
tnooraaroo Mplailor do potora nara pi sljlocio.
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1.2.2.3.3. 3ebeao gw taceroaru a motoarwler awiacrono 
gw marw outerw cu ulutorul maaiailor de ou- 

twrw miaA

l.Z.Z. 3'3*1. 3eb^A an douA mawini eunlatw Nweaalc ca 
motorul dw iacwroat

Partlculeritetew eewwtwl wchwmw oonatA !a foptul nA, ou-
plul rwuiwtwat Iw arborwlw motorului dw tacwrcat ww realiawacA 
eu Mi unite mapini dw outwre aei mioA, auplete nwcwnic am ma?i- 
aa dw taeorcat. In wwnul dw fw^S ww ww prwawuta o wchenA ou douA 
Main! euplate newaaia cu notorul dw taewrcat.

^ch^waa elwotriwA monofHard aw prwalatA la figure 17.

!' ^ r'.?
J—J___ _

HG.17.

rupA eun aw ebwervA, aohwne ww compune din petrn grupurl dw na- 
pini, inaumtad on noaAr dw awcw mapiai. Priaciplul dw functiona- 
rw al echenwi eate urmAtorulw La laceput, aw w^rifleA prla por- 
alri awparote, daoA aplalle eoapoawnte dla prlml srup, !n cwrw 
aw afl! pi aotorul walacroa dw lacwrcat HA, aw rotwaw !a a wlaai 
wwno.

PupW eowawM wwrlflcarw orwliaiaard, yupul rcapwotiw dw 
aapiai aw accwlcrwaud p!aX la turatla aomiaald a motorului fA 
cu^utorul diaamului frtal D. Tria co a aa ta ca nicaarwaaA powul 
ouportat dw rw^ww la woawctarwa motorulai dw taccroat. Dwpd ra- 
wordarwa motorului HA la rwtwa, aw ooawctowad magian aaincraaA 
KA^ la Muiaa aiawroad M3 nwwawitaM.

Inw^rcarwa motorului MA aw rowlinoauM dupd cum urmwaaAt 
Prin m*!rirwa flurului dlaoMlui friaA B, t.o.m. prowiw ww dwwwai 
Mi marw dwelt caw a mapiaii pi oatfol mapima 9 wa traow ta rw 

ia dw fuawtiaaarw oa ^wawratar, dwbltiad pw aotorul cara an- 
trwaaaaM ^wawratorui aaiawron MA^.

Inc Ire area Mpiaii D ae face ptnl la patwrea aa nomina-
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H, dupd caro crwptwrwa, tn oaatinuarw, a caplulal wwalatwal 
la arhjrwlw aotoralal ^A * face co ajutoral maolnll MA^. Pwntra 
ocwocta, pria arwotwrwa flaralai naalnii aiaorwaw M3, aw mitrwp- 
tw twaotc!wa dw la borawlw oalw ptnl la valoarwa twaoiaall acml- 
nalw dw wlimwntwro a mawinli la cantiMarw, ww nioparaaaM 
frwawwata acwatwl tcnwlani prln nlrlrwa flMQlal aa^lall dw ca­
rta* caatiana wnu pria mlc^orarww flowulul naoiall dw ouraat 
contlana M^. *rin nlcyorarwa frwcwwn^wl t*aaiwnil dw allmwatawu 
a mawinii LAY. ww mieoorwaad vilwaa dw rotofia a c tape lai wAa 
tnwlrtltar. A**tfwi, noplna WA^ aatranatd dw MA pi wxcltat* dw

. latrX !a rr^ia dw fuaatlanarw cw jeoerotap aulnaran. wolicl- 
tiad ecpla dw la arborwlw aotorulai dw !accrual.

Maiina 1 walw a oxcitataarw card aoi^ard allnwatarwa 
circulator dw WTcitatlw alw me?iatlar dw curwnf eoatiaaa pl ***** 
?ina siacroad M3. la procwaul pmprlu-nio dw taewrearw, naplai- 
lt .2 -A^ funcriaawaaW ta rw^ia dw ^wawralwr oalacran, prla
carw arw low rwcuowrarwa entrniwi wlwctrlcw ta rwtaa.

In pwrioada prwllalaarA, cwlw dauA aaplai fnc^laaaauA 
Sn rf*1* dw motor eslacraa, ctnd ^Ag ontrwnwaaK maplaa aura 
^wviaw wurw*! de allDwatarw pwatru ma^laa r, rawpwallw MAj aalrw- 
nwaaK ma^law earw aliatoalwaan naglna Kg, carw la rtadal aMa, 
Hntrwnwaad nayiaa KS, carw dtvinw auraW dw allmwalarw pcatru ma- 
?laa MA^.

AcwaatK wchwmd ww rcronandd a fl folowllA la taewraraa 
motowrwlor wwlacroaw dw mwrw putwrw aa ajotoral anoy maylnl da 
lac^rearw awl mlot.

I taowontwjol wwhwmwl eaawtA ta f^ptal ad aw oomptuiw dim 
aultw moalai al dwal ww luarwaad cu randaawnt aouaal.

l.^.i.3.3.2. aa doul laaturi dw 4walnl coawc-
tatw tn paralal [56]

Schema wlwwtriad nonafllurd aw wtainUt ta flpara 18.
It la taewpol aw prweiawaal eg notoral dw tnowrrat MA 

?i gwawretorul dw tacXroM* GA otat, dw prefwrlnt', maplnl idwn- 
ttaw. Gtnwrotorul GA dwbltwaad pw douA laaDuri dw uawinl! 1,4,5,8 
(laatul 1) al ^.3.6,7 (loa^ul 2).

Pornlrwa inatala^iel dw face ta fwlal aradlwyt In parl- 
TQ1 rtad aw coatotwaad pwatra patin limp MA la rwtwa pl aa dotwr- 
nin! wwawol do rotatlw. Apol ww allmeatoauM ocwwapl aaplnd awparat
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rnnifleasts notnSlilor onto urn^toaroa *
HA - mptor asiaoroa da tnoeroat ;
OA - generator aolncront
1,2- motoere aelnerono;
3,4- generatoare do curent continue;
5,6- motoare da curent continue;
7,8- ienwratoare Minorone.

de la fieoaro din lanSurile de ma^inl ^1 
ae rerlficA decS oensul de rota^le el ma- 
tlnll este acela^i oa ta prlmul can. - ine- 
tatelee tn oceast* ^ItuaSio marine 7 
respoetiv 6 functioaoonA tn re in ee motor 
aoineroa, maelaa 6 reepeotlv 5 tm * e *ia de 
venerator de curent continue, mt 'inc 3 rea 
pectir 4 ta rt.tin de motor so curent con-

tlnua, iar magiaa 2 roereotlv 1 ta regia de euorotor aincron.

ruoA weriflcaroa senaulul de rotatie ae aocelereoeS ,;rupul 
MA-^A ptnW la turatie noaiaalK, allmentlndu-ao matylaa CA prin cele 
douX lon^url. la oontinuare, ae coaectoaaM ma^iaa KA la resea e* 
eetfel tntrogul alate* de mn^ini funotlonoaoA ta gol.

Pentru tnc^reeroa motorului MA ae prooedeaaA natfel!
la primal rtad so roellaeaaH treoereo maelnll OA ta reglaul de func 
tlonaro oa generator^ Pentru aooaata ae reduce witeaa ctupului ma;- 
aetic tnr^rtitor al ei sub cea a rotoralai, pria aioporaroa conce­
al tenti a frecvenSei tenelunllor de alimeatare ale aapinilor 1 pi
2. Apoi ae proredeoaW la trecerea tn r^)!im do 'operator a ma'inl­
ier 7 pi 6, pria nKrtreo torotioi rotoarolor lor ooato turatia nin­
cron* ooreopaasAtoaro, cu ajutoral maolnilor 5 pl 6 . In ooatl- 
nuero, dlotrlhulroo potorii pa loa^orl do mapiai ae face tn functie 
de nutereo ma^lntlor 1 el 2< la orlco ooo, ouaa puterllor maelni- 
lor 1 tl 2 trebuio ob acopHro puterea la oaro me tooarcA motorul 
de taoeroat MA.

Iae*roaroa progreolrK a lanSurllcr de maplni poate fi cfeo- 
tuatd tn douA moder1,

- pria alrlreo eurentulni do owoltatie lo mnflnile 3 ?i 
cere funetloaoaaA tn regia de generator continuu,

- prin mloyoraroa ourentului do excltotie In ma?inilo 5
*?! 6 care functioaoaad In re.^lm de motor do curent oontlnuu.
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Hepartiaaroe aarcinii pa cele don* 1safari da mapini, 
tn nroceoul do tao"roare a motarulul MA, an poate fan* ta trel 
moduri!

1) ae tncarel oimultan, pro^reoiv, ambele lanfurl da 
mayini ptnf la putereo ooreaiunaltoero tnoHrolrll notorulul da 
fncereat, ta care oaa poterea reaotlv* neceoar* mapinii OA pan­
tru ma^netiaare, aw absoarbo da la napinlle 1 pl 2; aceaata tn 
ea^ul ctnd lanfurile afnt identlce.

2) ae tacercl anbele lanfarl pin* la tac^roaraa nomlna-
11 a lontului de maeini mai slab (apre exemplo 1) pl ae Gentian* 
taetrcnreo pin! la puteree neceear*, la celllalt leaf mol puter- 
nic (2). In nceat oaa maplna GA ebaoarbe putereo roootlv* neoo- 
aar*, tn prime feci, de la caolnile 1 pl 2, lar la fane umi- 
toare numai de la mapin* 2, aaplno 1 funcfioatnd la foctorul de 
putere maxim;

3) ae tncarol aabele lanfarl de mapinl pini lo limit* in­
fer ioarS de la care fncepe tnclrcareo motorulul de tneercot, do- 
pl caro ee eontiauK tnolrcaraa cu lanful mai puternlo. In aceat 
cat, laatul nel alab funefioneon* tot timpol la putere eonoton- 
tl, ier aoplna 1 la footorul de putere maxim.

Aeeaatl soheml ae foloeeate la tneercoroo motooralor e- 
aincrone de mare putore, atuncl ctnd au exiot* alt* poalblllto- 
te de reeliaaro a tncercirll recuperative, fictnda-eo no de ma- 
3ini do putere mici ce campon lanfurile de maplnl.

2etorlt* numirului maro do naplni din care oo compune 
inatelafio, randomentul oote oclaat.

1.2.2.3.4. Sphene do tncercare a motoorelor aalncrono 
foloelad moainl olectrioe ooeoialo[3]

1.2.2.3.4.1.JchewAdo Inaerca?* co maslaw trlfocat* 
cu oo^eetor

Johema electric* ecto proaontot* tn fi,$uro 19. 
yoloairea mapinii trifazote cu oolectar 
TD cu statir baaoulant oo frtn* pan- 
s u tnelrceroo motorulnl aeinoran de 
tncercat HA, tn vederoa determln*rii
caracteriotlcllor ealo de funcfianaro, 
reprexint* una din ocloflllo oelo mai 

FIG.19. moderno. Sa co imnune oa motod* optl-
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mg, la eotl* ceauri aado tarofio motorttlul MA au trobuio modl- 
floatd Ml malt dooft la raport do 1<3 fafA do turafla aomlaolH.

Avantw^ul oehomoi ooaotK ta faptal cd aa otnt noeraaro 
rooatoto.grupurl ooawortlaoaro, iar modlflcaroa turo^ioi, r^onoo- 
tlv a fncArofrll motomlnl do tao^r at oo fooo foarto aiaplu, pria 
doplaoaroa porlilor oo ajatorol anol oorvomotor.

roaavaatajul achomol ooaatH ta faptul od aa ao pot obflao 
llmlto largl do warlafio a turaflat.

3ohama oo roeomaadd a ft utillaatH pontru facorcaroa mo- 
toarolor aoineroao do orlco putoro la llmlto do warlaflo a tnrofioi 
re?trtaao.

1.2.2.3.d.Z.So^omX do faooroaro ta opozltlw co Trap 
oonroriiwor do frocvoaft

Sohoma olootrlod monofllorA oato proacntatS fa figura 2o 
*1 oo oompaao dla doug Trupuri do raaplai. 
Primal rrap fl f^r:3oaag MTtorul aaIncron 

ydo fnoorcat MA^ ^1 marina aainoronH co 1- 
— , r.' *T'i ! nolo MAg, ambolc racordato la eccoa?! ro-
_L' ) foa do olimoataro. Al dolloa grup fl ooa-

, _____ . ' atltulo grapul oonocrtlacr do frocvonft
--------i- 1 --t format dla genoretord do frocvoaf^ P 

u - ili [ aatromos do motarul do curont coatiauu
cm oroitafia fa dorivafio M.

no. ao.
Kaplaa KAg ao allnontoaaW fa rotor 

ou t+nolMO altoraatiwd do frocvoaft wariablld pl poato foncfiaaa 
ta roglm do ^oaorator ooiac-aa oau motor oiacroa aolacronlaot, du­
n's oom maplaa YA^ oo facoarod fa ro'lm do motor oaa ^wnorator.

Poncflonaroa aohomoi! la prlmol rfad ao ooaortoaol la ro- 
t*a maolallo primulul grup, dupl oo tn proalabll, ao verified, 

orln aHmontara aooaratd. dacd oolo doofS maplal au ocolapl oona 
do rotaflo. Lo atlagoraa turaflol do rogim a grupulul, ao eonoe- 
tooad rotorul mopinll MAg la gonoratoral do froevonf" rorlobllK 
. dapd co fa proalabll, a-a vorifioat ea auccooianoa faaolar 

tonwlaall do alimcataro P ad flo aatfol roaliaaHt, laott lo oo- 
loctonul odu ad ao obfiad frooo^afo mlol. Poatro oooaota, vato 
accoaar ca aoaaol do rotaflo al otmpalel magaotio fnvfrtitor aS 
flo opuo faff do col al rvtorolul, odloA oX flo oatlafdootd ro-
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tn oarot a* ecto turafia ctnpuloi uadnetlc tnvtrtitor at F 
fat* da porlile coloctorulai;
a - turafia rotorului neneratcrului F, 
Hy- t^afia edacroaS a ctmpului fafd da rotor datS 

de ratafia'

undo! fy aata froovonfa tenaiunii da oliaentwre la inala w se- 
neratorului F;
p - numeral perechilcr de pall ai generator*!*! F.

Inlocult^ turofiile cu exproaiile ter, reaultdw

de node, a - e - a
P r

ta aara, fy eate frecv^nfa teneiunii la coloctor; 
fy - frecvenfa tenaiunii la inele; 
f - frocvenfe coreapuna^toare turafiei rotorului.

Intructt rotorul jenoretorului do frecvonf^ F eate 
aatrenot de a maplnd de curent cantina* la care turafia pan­
to fi variotd continue, reaultd cd pi frecvenfa tenaiunii de 
la ooleotar poate fi oodiflcatd ccntinuu.

Deoareae la motorul avincran trebuie aatief outd ro-
lotia* n^ - n n^

unde< *Y oete turafia otnpulai tnvtrtitor din introfier; 
a - turafia rotorulai,
ng- turafia o^mpalui tnvtrtitor din rator,

rvault! cd'

adit* turafia rotorului ae modified la operifia etmpuloi tn­
vtrtitor din rotor.

latrueft turafia aeoatui atup poate fi variatd oonti- 
nuu do la ^oro la o voloaro oarecero, reaoltS cd pi turafia 
rotorului aapinii HAg poate fi variatd, tntr-un none oou altal, 
tn nod oontinuu fof! de turafia do oinoroaian. kepina filed 
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ouplatA oceanic ea marine MAg w reaultt o! varierea turetiei 
rotoralui napinii MA^ ecto identic^ cu oca a rotorulai ca^inii

rotoritX alunecArii deterrtiaatX de turafia de oincroniaa 
^i coa a rotorului, reaultA aa transfer de energie electroneg- 
netlcX prla tntrfier, Aetfel, tn proceoul de iacercare a ne^inii 

A^, airaula%ia de putere activK urmeaaH circuital! retea, nepi- 
aa A^, rnatiaa ^Ag pi ^aapoi la refoa oaa invora. Jeneul de cir- 
culetle el paterli ecto deter&inat de oeneul eucceoiUYii oieto- 
nulol de teneia i co elimentaaaW bobinejul rotoric al napinii 

MAg.
IncSrcare* aasinii do tneercat no feco prin aodificarea tu

ratiei la arbore, prin intormediul froeven^ei de la inelele aa- 
ginii hAg.

e preciaoaaA c4 tnaiatc de ereotcrea alu ec^rli, deci a 
tncAroArii, ae procedeaaA la ore^terea t^nei^ril 1^ inelele aapi- 
aii HAg prin airirea teaoiuaii de alimentare la inelele gonera- 
toralai y. Accaatl mAaurl eato neceyarX, deoareeo la o oreptore 
a alunecKrii, create t.o,n< indusA la rotor pi ca umare, ae aic- 
joreeaX curentul rjtorie pi deci cuplul electroaoyoetio al aa- 
ylnii Ag. irin ecea^ta ae predeoo deac^rcarea napiaii MA^, modi- 
icaroa taretirl rctcrulci ci aporitia unor teaaiuni eleotromo- 

tcaro de freevente diferite tn rotorul napinii MAg, rtaulttnd 
aetfel pendulAri tn wiaten.

Intruott aoplnile KA^ oi MAg fpctionooaA tn poeitio, 
de It r*tea oe ab?oarbo 0 patere activX foarte micX, necoearX 
nustai pentru ocaperirea piordcriler din mapini. HetultA oA re- 
teaoa de cli-entare poate area o patera mult aai micA dealt cea 
a aopinli de Inceroat.

aa^ina AAg fiind eacitotW prim rotor, tn nod oorwapunnA- 
tor, ea CobiteoeW ta retea nuaal ooapaaonta activl a paterii, 
fupt co couatitaio ua alt awaataj al aahomoi pi anuno aA funotio- 
neaaA la un factor do patera ridieat,

^etodo deacriad aai ana a foat otilieatH la Introprin- 
deroa leotrepatore din Craiova peatrw tncercarae napiailer 0- 
oineroae de 10 o tf, H5C bw pi I600 WW.

AeeuoM aobemW ae reoomaodt a fi foloaitd pentru taceroa- 
rea aapiailer do patera nijlocia pi mare.
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IN!?ALATI3 !IC'J y'trrrVA D? IHCR'iCARS A
A HKJRONW PR0PU3A C3 AUTOR

X.I. ?re oatarea iaetalatlel
Inetalotie we aw ea preaoato eote concenutA at roali- 

watt de outer nl aw tnwcrie tn oontextul nreocupAriler docto- 
rondului do aoi multi cat [4i-, 46, 48, 49] avtad dropt soap re 
ducerea conauaului da onergio eloctrlet Intr-ua doaeaia mare 
eoneuaator do energio, cue ^to jel al indjetrloi eonatruetoa- 
ra do aopiai , reapootlv tn cadrul atandurilor peatru laeerca- 
roa maplnflor electrioo.

Inatala^ie aro la boat eohona de taoaroare a motoare- 
lor oeiacroao cu dialpore totals a eaergioi preaeatott ta fi­
gure 8, coa mol awaatajoaat ochenA dla casegoria color fitrt re 
euperore de eaorgie, la care a-a odaa ImbuaAt^^lrea pria care 
iaceroaroa dewiae recuperatlwt.

Aceoata e-a realieot cu ejutorul uaor oempoaoato elee 
troaioo atetice pi fiabile, oolatie moderat pi tote^att oaoao- 
miet.

Inetelotia oatfol rewultatt preolatt o aerie do avaa- 
taje pt aaume< poate fi atiliaatW peatru a tact mare do patera 
an neceaitA pontra fieooro ti^ do motor Minorca alt generator 
de tactroare, functioaarea inotala^lei cote etabilt, oa poate 
fi utilizett peatra motoare aelacroao oa gamt mare de tumble, 
prealatt o oiguraatt mare to faaotioaaro, ofert poaibilittti 
olmple do OMdtfioaro 0 tactretrii ototorulul oaiaorea care ae 
tacenrat, nc neoeoitt iaveotitii oanri poatra realiaoro^

AceaotA iaotalo^io oe rocomaadt a fi folooitt peatra 
taceroarea motoerolor aoiaaraao de price putere, 3e impaae ta 
mod deoeebit pea ra motoare do patere acre pl mljlocie deoa- 
reee !a eooet oao oaatitatoa de oaergie eleotriet reeaporett 
ecto aoi oabbtaatiaM.

oheaa eloetriot a iaatala^ioi eote procoatott la fi­
gure 21. Semaifieotio aotatiilor dia figwt eote urmtto^oo!
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leeaifloatlo aototlllor dia fignrl eoto urmltoareat
- motor oaiaeroa co armooel a fl taoorcat!

GA - generator oaiaeroa!
J - compensator aineroa, n - motor auxiliar de curent coatla^a 

oa aaoitatla doriwatio!
A - eon *rtor ta r im de redreoor!
- - convertor ta re Im de invertor!

Fc. - bloc de comandl! - tronafcrmatoare de adopters! 
L - boblnd de netealre; R - reoetat do aaroinl!

A* - rooatat do ercitetlO! Rp- reoatot de poralre pl modificaro 
a toretiel! CE - caplf eloetromagaeticl!

a^_g- tntreruntoara; diode! R * reaiotenta cirouitulni in-
tormediart tiristoero! -

T 1-3- treae^orreatoaro de corent! r - reaiatar.

Generatomi GA ante identic oo motoral de tneercat, -A pl deci 
ambelo mapiai ae tea dia lotul oe urmeesR a fl taser at.

Componoatarol alacroa C3 aoiguri patToa reaotivN aeco- 
aarS peatrw arearaa ctmpalnl magnetie al ^enerataralal GA. aa 
impun aaadltll apeeiala eu prleiro la taretie compenaalo mini, 
aeeteta aottado-aa ta nod ootomat la toratlp clmpulul tavtr- 
titor al ^eneratornl^^l GA. !ab aapeetul patorll, ctrobale 
awtfel alee tnott el aalgmre paterae reootlvR nooooorA ta coanl 
taeerelrll eelal nai mare motor oaiaorea dia eerie do napial co 
oe taooarol pa atandal reapeotiw.

So preolaeaal el ta loeol Cl poato fl foloaitl o bato- 
rio do aeadenootoero eoreepeiaAtoaro.
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Coavertoarolo A pl B trnpreun! ou bobiaa L formaaad mu— 
tatorul ou circuit iatermodiar da curent contlamu.

Hlemeotolo aemiconductoara (dlodela pi tiriotcarola) 
aw clop ooreepuno^tor pentru caaul taoeroArli oelui aal mare 
motor. Lo fol 00 prooedeaw!! pi co traaoforaotoarelo do euroai 
TC1-3. traaeformatoarelo g pl bobiaa L.

"eostatul pi trenof^rmatoerolo g ae folooooo dupd 
cow. ta foao^ie do parocotrii electriol al motorului do taacr- 
cat.

riocul do oorsaadd BC onto dooorio tatr-ua capital aopa^

*'ontru pcrnirea ca?nenaatorului C3 poate fi foloeit pi 
alt tip do notor aurlliar aau cite metode cuaowouto ta aoeat 
coop, oom ar fit porairoa ta oiTcroa, won allmeata a do la o 
nured do froovwot* variablld.

1.2. Porairoa iaotalatiol

Pentru taceput co coaoider!! cd toato tatreruptoarelo 
otat deechiae. Opero^iilo ?i oueceeiuaea lor 00 prealatd dupd 
cum urmeaai!

1. Go poraepto motorul awinorom do taoercat KA. pria
tachidoroa tatreruptorulai o^. cu oara ouoala va fi ontreaat 
ta gol, pi goaeratorul oolacraa GA. Aaoawta. ta oaaul otad mo- 
toral octo co rotorul ta coliwio pi rotd^Ha pormlta porairoa 
pria ouplore diroetH la refoa. la oaaul otad ropoana au pormi- 
to aooot loora, oau otad rotoral a^torului octo bobiaat. porai­
roa ao va faoa ta ooaforaitato cu motodolo ouaoaouta (porairo 
pria iatoraodiul ooaatatorulai A/A aau autotraaoformatoy.
roapoativ cu roootat do porairo ta rotor).

2. * u reootatal la waloaroa marlmd ao pwaopto mo­
torul oMilior A. pria tachidoroa tatreruptorului pg. la ooMl 
o< ao folooopto alt tip do motor wuriliar. aau alt mljloo do 
porairo a compoaaatorului Cd. ao prooodoaad oaroopunoMtor du- 
pd 000. ^o moatloaoaad oi, ta proalabil. 00 aoigurd ouplajul 
electromagnetic CB.

3. Cu reoetatol R* la waloaroa mawirnd ao allmeatoaad 
oircultul de eroitotle al oompoaaatarului alaoroa. pria tachi-
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derea tatreruptorulai e^.

3araa de aliaeatare paatra ciraaitul de eaoitepie aai 
post* fi roeliaetK pria iateraedial aaei paa^i redreoeara oa 
elieeatera do la retee, aoa co ejutoral aaei ercitetoere oapletd 
aooanio ou C3<

4. Tria iateraedial reo:tatelar R-, pi R- ae regleaad va-a p
loerea pi frweeeate toneiaaii da la boraele eoapeaoetarulai. oa- 
reepanaAtor welorii t+naiuali pi freoweapei noaiaala da alimea- 
tara a ^eneratorului 3A,

5. 3imaltea oa trace la tnohiderea tatreruptorulai o^ pi 
deeohideraa tatrerupioralai Cy , preoam pi deoaaectarea oliaeatK- 
rii bebiaei oaplejalai CH. Ceapenaetaral C3 wo coatiauo ad aa ro- 
taaaad ooreepanaWtor fTeeweatei toneiaaii la ooraela poaerptoru- 
lui QA pi auaWralui perochilor aAi da poll. Putorea aotiwA aaeaaa-

rH peatra aatraaaraa aa aata ooi$aratA da :*nerotoral dA.

6. Pria iatarmadiul tatreruptoralai aa reoliaeaoA legA- 
turo electric^ eu trenoforaatorpl da odeptere pi ^ria acaaata, 
aa redreeorul trifaaat A.

7. Ca ajptoral iatroruptwalai a^ aa racordaaai la rafaa 
iyaaoforaatorul da adapter* Tg.

0. ?ria intraruptoral a<y aa aliaantaaaX blooal da oeaaadd 
BC, ta aituatia atad aal^uri valoeraa aarimi (150^) paatra an- 
^hial de caaaadd c< tiriatoarelw iavertoruloi.

9. 3e m eowd teaaienile a^ pi a^ pi ee modified oatfal 
raprrtul de treaeforrsere al trenafomatoarelar pi Tg tnett aM 
reaulte* a^. Diferea^a - a^ ae elega tn func^ie do pa­
ra? o trii autatoralai.

10.3e tachide tatrereptoral e^ pi aatfal inatolotia aata 
pueH ta otare do fuaotiaaare.

ModLfioorea tac/rc^rii aotoralpi KA, de lo meroal tn gel 
lo aoraiaa doritd, oo poata reoliaa pria urmStoerolo proaedeet

a) Meatiatad difereata teaaiaailcar a^ pi a^ la o aauaitX 
waloara Aa oonotaatd (a^ - a^ - Aa at.) pi modifiotad anphiol 
de eomoad!! (<X - l?o^ — 90*);

b) Ytntiafad aa^hial o( la a anuaiti eelooro constants pi 
aodifietad woloerea difereatei teneiunilor Ao. Aceooto oa pvata 
realiaa !a trei modcri;

- meatiatad aodifiatad teaoianaa a^ (aiepo-
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rare ptnti la veloaroe aulK);
- moatiafnd u^^et el wodifictnd teaoluneo u^ (create- 

re ptaW la wwlooreo mawimA ndais!)t
- prla ecnhinarea color 6ouM ^odnrl!
c) rocedeul rewultat din oonbinareo proeodoler a b. 
^ealiearoa aceotor nodelitUl da taeSreare aa poate 

obtiae ca ejutornl traneformotoerolar da oda^toro T^.Tg di 
reoatetului

4:.3. Jituatlile in care ooata fi taeeraat on ^atar

^chena electrio! monofilarM a inatalafiel preweatatA 
da autor wo aratA ta figure 22.

PIG.22.
Kotetillo eleuoatelor eompoaeato otnt identloo on 

cola er tate ta figure 21. In plan, ta figure 22 epar pi ao- 
totiile tw^rimllor olootrice aoroepanwAtoare, dupK oum urmeaeA!

U^- tcawiunoe de alleeatore e motorola! HA* 
f^- f^ecwento teaeiuaii de elimeatarea 
1^- curaatul electric abaorblt de toot oral NA$ 
?!* puteree abaorbit! do motorul MA!
!7 - tenaiunoo din aodul
fg- freeweate dla aodul M,
Ig- cur^ntul clootrio debitat do gaaeratorul OA, 

puteree dobitetd de ^oneratorul OA,
I*- ourentul eleetrio abaorbit de ooapeaaatorul CS, 

nuteroo abaorbitd do oc<wpeaoatorul CS,
I - cureotul electric de sarcinA; 

puteree oircuitulul de aeroiad! 
Z- tapedanta eirouitului do waretad!
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toMlaneo, reapectiw ourentul la bornelo redro- 
eorulni A)

u. - teneianes medio rodreoatt la bornolo redreoora-
loi At

1- wreatnl madia redr eat dia elrcaitul in t amed i ar 
al matetarolait

u^- teaeinnee madia redroeatd la boraele inwertorulei '; 
U^wlp-iaawlaaaa. reopoctiw ouroatul la boraala inwortora- 

lai r,
ly.Py-aaraatal, reepeotiw puteroo da recuperare.

Incercareo motorului aalacroa HA, re^nectiw foloalraa 
achemei, aa poata faoa la urrn'tonrole situetil!

a) J d ct , a ct , - ot , - ct (
b) U - ot, a / ot, - et , - ct !
c) U ct , a - ct , - ct , fi / ct ;
d) ti - at, a * ot , t i - ct , fi ct ;
a) U/fgtct, a ct , Ui - ct , fi A ct ;

n eeto turatla la arborala motorului fncercat.
jo preciwoea* ct or aai extnta aitjo^la Tn care ^i A ct , 

dar do obicel, motorul HA oo ?ncearcK la tensluno de alimwntcre 
conataatt.

la cecul a) , ta prooeoul de facer are a motorola! '\i\, se 
interwiao dla erterlor atmtai la modlfloerea tncKro^rii, de la war 
oul ta .gel la eerciaa dorltA. lo mAeart co motorul co tacaroN tu- 
retla a ocade, frecreata fg, ca u in are, ecado ^1 deal, ta final, 
tenaianea U acade.

Ta caeal b), pe lta$A lateroeatia de aedlfleere a Tac'jr- 
cdrll motorulel fA, trobole at co interoiaK centra Moa^iaorea la 
o aa<aeltK waloere ceaateatW a teaeiwail U< Acetate ao realiaecat 
pria atriroa cureatalal do oocitatie la eampenaatorel c ;.

?ete ovideat eW, dia penet do wedere economic, ooaul a) 
co prefert fe?w de oaool b), deoereow fa octet coo an me neeal- 
td o oaer ile dia oxteriw, ta plea, poatwa meat^aerpa J-ct.

la eaoal o) mentiaeroa tarotiei a la o eanmitd waloaro 
coaatoatd oo realiooaad pria modifieoroe eoroapansttoero a froc- 
weatel fi<

la octal d), moatiaerea U-et ao realloomed pria m riroa 
ouront'loi de bwoita$io lo aoapeaootcrwl (J, iar n-et oo reel!-
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Mat* prla modifloarea eoreapunaHt -are a freoventei f^.

la oawul a). modifleeyea turatlei n aw realiaoooH 
prla modlflewrea freoven^ei f^, lor montib^M la o eaamltd 
valoore a ouplolui motorului *^A ('?/fg^ct) aa ob^ino prla In— 
ter odial axclteM*! eompeneasoralai C3 pl ana din aetodele da ao 
dlfloare a !nc^re*!rli aot vulul A.

In flgare 23 a* prealntd modal neoeoar da varlara a 
fr*c**nt*l nontru c^aurlla c) pi d) , lar !n fiiaro 24. 
oceeael oarlatie peatra csaul a).

*10.24.

Da remarcet aata foptal nW la ultimele trei oeaari aata 
neeeaar ad exiate poalblliteteo modiflo^rti freoweatei aoraei 
de aliaentare. Aeeaata a^ reeliaaeed prim vaflwraa tara^iai ge- 
neratorului oe coaatitnie oorwa do elimeatore.

Mea^iaeraa U^-at ta altlmolo trei oeaari aa eb^ieo F^ia 
modifiaaraa axoitatioi aoreei de allMeataara.

la caaarila a) pi d) otad fyaoweata trabuio ad creaa- 
c4 pa m^aarW oe motorul itA ae taaarad, paatra aea^laeyea U^-at 
trebulo oa axaitetia aoraei da allaoatare ad acadd.

^legerea altaatiei ta aara armeaad a fi taaereat aa ao- 
tor aaincraa eate lapaad da aaaditille apoelflaa (ligate do tara- 
tle pl eufUa) ta oaye eraaaed ad faaatieaoaa aoeato ta exploataeo 

stfel, aa motor aeiaaraa aaeeaar aetiaadrli aoeaaiaaalai 
de ridloara-coborira tn aadrul aaal ped ralaat earn mooere oe fi 
daatgar taoeroat ta oitaetio a .

Ua motor aaiaoraa deatiaet traotianii eleotrico. aaor 
maplnl unelte earn egrogato eea^lexe, otad trebule ad fane Mon owe 
ta anole aitaatii la diforlta tacAro4rl oa termite conataatd, ao
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va taoeroo tn ana din eituapiile o one d
Pentru uwul general al a toerolor eelncrone, tncercarea 

lor ea faoo !a oaa din eituatillo a eau b.

xa.VarlHate de folooire a inatalatiei nr.oaod de autor 

la functio de perametrii eleotriei (putere, tenaiuni, ou- 
renti) al aotorulul aalacroa ae tacer at, we adoptR variant* oea 
mai onreapaneBtoaro do folooire a oohemel. Aeeeate ae record, apa 
cam ae ppeeiflod la pogina JC , la utiliaaree tn totalitote ana par­
tial a eomponentelor ^,7^ pl R dla aoheaa propuaK (fi?.^l).

In aceat sen* oe vor nreaenta olacl varl^nto de f ?1 naira a 
ocheaei*

ueo moi OimpM variaatd (fHrR de folooire a wche-
Mol onto oronoatotR ta fi^ara ^5*

FIC.25.
la oontiaaaro, aa preeiatR modttl de caloul al unor mortal 

din codral oehomol propane, tn ygla permanent de func;!onaro 
(roulateata R) prooum pl !n "terloada poralril (tenni-nl il curentl), 
funotie de oare oe atoptW vorlanta oea aai adeovatt de foloalre.
a aohemoi.

latre tenalanea ofeotlvd de feed U do la iatraroo tn rodro- 
eor (A) pl teaelunea nedlo rodroaatl a. exists urnStoaroa f?latle 

[3tJ -
' *.3< "

Pe do oltK p rto, tntre tonolaaeo de feed 3^ de la loplrea 
din invertor (3) pl tenaiunea medio relreoatR a^ exiet!! relotio!

*! *\/T
a^ - U^coooc- ^,?4U^coooC

eanovetad llaltolo de varlatlo ole aa^hlalal do ooaandRoc 
peatra re?imul de inverter, oe poate oalewlo!
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. :.34.o, oo<SO° - o

- 2,3^.^ CM 150* - 3,<g -

Peatrw a aaelied concrete aw oonaiderK ana dia eitaa- 
tiile tn cere we poete tnccrca on aetoy eeiacroa. Alegem aitaa- 
fia b) ta carat U*et< n^^ot, f^ot pi a <1 at.

PreeaAaaem canal unaal pi aouamt UwC^* pantra aa- 
re reealtlt

a^ - 3,34.MO - 514.8 V

a^_^ - 2,34.220.0,866 - 445,8 V

Curentul minim dia circuital iatermwdiwr dw eareat oon- 
tiauu al mutataralui poete fi calealat aatfwlt

. . ,,..7 ,

unde R eete reuietaato ciroaitalai iatermwdiar pi a* determind 
e'periseatal la a inatala^lw datl ta felul urmRtor t le raali- 
aeaeA o weloare peatru teneiunea u^ si ana oMtru a^ tn a$a fel 
tnctt diferwata a^-a^ aR aa depReeeewA 5-10 V dapA cara,aw ia- 
otidw Tntreraptorul (^ig.21). Carwaial raaultat aatfwl ta 
circuital iatcrmadlw poata fi mAaurat ou ajutcrul uaui aapar- 
mctru.

Avtad datclw acocaarw. rcalatwn^a R aa caloulwawA dupd 
cun urtwawMt

la cwaul iaatala^ial rawllaat* R 1,3JTL.
Curcatal da 53.o7 A cara a raaultat aai ana ara walcarw 

rce marc pcntru prime tncArcarw la cara aw aupana notorul dw 
tneer at.

la acopul rcducerii aowatai cureat aa poatc proceda ta 
dout ^odurit fie nria ^*!rirea teaaiuaii a^. pria iatercelarwa 
unui treaefornator de adaptare coreepenzRtw Tg ewe oum reaal- 
td din figure 26, fie ^ria introdneerea unui reoetat R^ ta cir­
cuital iaterwadiar, o?a cum aa post obaerva ta figure 27.

In pritaul caw. Tn ecopul calculAril teneiunii de feed 
dia eadandorul tranaforaatjrulai Tg, aa poraepta de le a.-a-w
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-4,8 V input?! pentru eta Ml mici tnc^rcar!! a motorului fncer- 
oat.

unoactnd cA t^naianaa a^-514,8 V. reaulti!

- 514,a-4,a - 510 V

T'ceianea de fatA a eecand^rulul ee poate oalcula die 
rele^ia*

Ug-2,34,U^.ooeoc , eetfol.

U,, - — S -
2,34[ooaoc)

----- -----------  - 251.6 V .
2,34.0,666

"e preciaeaai 08 tn prooeaul de tncer are el unui motor 
ee porne^te caoc- 150* pentru care coreepunde reapectlv 
ourentul minim din ciroultal intemediar.

ei ae acade p!n4 la <X. -90* pentru oere coreenunde u^^^wp, ret?eo 
tiv ourentul maxim!

1 . "A
maw ?! !

el aetfel ae a^i^rH o tnclrcara progrealvA a notorului tncercat.

MO.26.

Cur*atol la pornire, ooreapuaa^tor prinei tnoKrctri a 
motormlui iacercat ve fi t

3.69 A
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Intra ourontul din
tai da fatS da la iatrarea

circuital iatermediar i ci curaa- 
ta redreaor I axiatX ralatla 62 t

aultat

i , y^i^o,Fi5.i

CoreopaneXtw ouren^ilor de aai aaa i^ ci i„.^ wa ro-

- o,si5.i^ - 0,615.3.69 - 3 A, 

1^, - o,F15.i„,-0,615.396 - 322,74 A ,

oaaa ca aratB o< aa poate taoorca un motor de o putara oorea- 
punc^taaro o^rontalui de la intrarea ta redreeer 1^^-322,74

'xietf po^ibilitetaa de a an ae nontiae tranaformato- 
rul Tg tot tinpul prooeaulai de tacercara a aotorului, ci ntaK 
la atingerea valorii U^-220 V, oria mod ifioarea raportului de 
tranaforaare.

Aea—ta teoeamnS cd tn ecoat cea ee pornepte cM.oc=/3O' 
core^&nnz^'^cr tar tac^roarea progresie6 f^cttuiu-se pria 
mot ficarea reportulai de tronuformare plni ae ajungo la - 
-22^ V, ct eate in canal log rii directe la re^ea, peatra car* 
coroopande i^^-53.o7 A, aoaeat la cere ae ?unteaed printr-M 
tntreruotor traneformatorul Tg, tnc^rcerea ta continuare rea- 
li:!ndu-oe oria rtd^oeree unghiulul de la 150** la 9)** pen­
tru care ooroepunde i_ * 396 A.

FIG.27.

la el doiloa oaa, otad ae eoeleaaX la reootatal a , ea- 
iToroa rocietontei aale eloctrioe ae oolculeaad aotfel aa la 
poraire ct rontul ip w4 ao dep^ceaooS 4 A.

Antfol co ohtiaO!
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R* - 17,25 -3 - 17.25-1,3 - 16-0- .

In ocest cea proceed de tnclrcare al motorului *ncer et 
we -eaUaoasM nrln sclderee valorll rcutatentel r^jstatulul a 
pe mSsur^ oe dorlm *K createm tncSrcarea. Aceaata are loo ptn! 
la "curtcircultoree reoatetulul, pentru care oor^a^unde 1^^ - 
w 53,o7 A. In oontiauare, IncSrcarea motorului ae rcolizeosa 
prln scldorea unshiululoCo^n' la valoerea de 90** pentru cere 
ooreopundo cur^ntul 1^^-396 A, reapectlv A.

In afar! de cole douR nolntll pr^zentate -al sue, *oi 
cxiatS o aoluSle fcort< ecjnoraicl ctnd nu je fuco ua nici ;'e 
trna^formatorul oi niol de reo-tatul

In ecoat cos inal ac^eTm trobule el functionose la ten- 
elunoa U < 220 Y, eeea co nu oonatitule o pnble aS eoaroce a- 
ceaat*! tenslune poate fl aicyoratl foarte slnplu nrln reducerea 
curentulul de ewoitatle al oomnen^atorulul aiiKron. aceoate tn- 
eearmd c^, !n olua, ne rt=alizeaaH ni o eeonactle de energle eleo- 
trled la aursa de curent continuu.

Valoarea neee^er? nentrw t^naiunea U, in aoeat oea, re­
sult! din ooodltle oa la pornire aS ae ob$la!

v.
Valoaree ooreo^tfoaiioa^w nentru tenaiunee u^ vo fl:

u^ - 4,a+445," 45o,6 7

^ela^le dlntre tenaiunile u^ el U filndt

w 2,34 U , result!.

U - w^wr - *531% 192,5 V < 220 V .

Ca nmare, tn aoeet css, ae nioeareas! curentul de excl- 
tatle 1^ ffl^t.21) al oonpeoaatorulul elnoron C3 pfnS o! 4! tn no- 
dul " (fig.22) ae ajunce la trnelunoo U - 132,5

Caron tel 1^ din circuital intemedler, tn acoat one, vs 
owe* veloaroet
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?*nfru a ejung* la oaoacltatea meximd 4a Incercare a 
schawl, tn continue*, oe tree* lo m^riree our^ntulul de ex­
citable pinK ee ojun**e la U*23o V , pentru care owes unde ou- 
eatul i,._ * 396 A.

In scopul utilis^ril scheme! pentru tndrcRrl uel marl 
(i^ax> **96 ^), trebule merits tenalunaa U paste 220 V. **pntru 
ac^eeta ae face uz de un transformeter de edaptcre (fig,2S) 
rldtc^tor df tensiune, int^rrslat tntre nodul H *1 redreeorul

In aceet cea ae pot tncerca motoare awincrone de ou­
ter! nellmltnta, cu condltia oa mutatorul PA fie dlaeaelcnat 
c arm pun^t S tor.

Tn concluzie, scheme prezcntatS paste fl utilizat^ !n 
canditii din tele r.ni economic* pentru incercare* mctoarelor 
aaincrone de orlce putere ?1 turetle. In functle de puteree 
m^tarului ce ur^eaaK a fl tncercet, oe alege enrianta de fe— 
losire a schefael prezentat*.

In figure 29 ae prealntN aehena monofllarK eeaplalH 
a inatalatiel cu car* ee pct face a* de tael* poeibllitWblle

In oceeatR aohwK an font introdnao crmWtearele nota- 
til tn plus fatM de oelelelte scheme prenentate anterlort

T*- tranpfomator de adapter*, neceeer pentru ridloe- 
rea teneiunll IT la peat* ealoerea de 220 V) 
tromfomator de adapter*, neceear pentru m&ri- 
rea teMiunli

c^- Sntreru)tor pentru punterea tranaformatorulul T^t 
Cg* intreruptcr pentru puaterea treneformatorulnl Tg,
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2.5. 3tudial taorotlc al variantalor da foloalra a 
inatalatiai oroonaA da an tor

In scant aoop an nor acria aouatlila ca careotariaaaaA 
fiaoara alamaat oomponant al achamai, nraoum pi aoua^iila da in- 
tardapandantK dintra componanta in tiiapul fonctionAril.

^a praciaaanW oS aa vor analiaa toatn variantala da folo- 
tra a achamai.

2.5.1. Variaata caa Mai atapl! 31 aconcmlcA ifArA
ai R.)

Jchama alaetricA monofilard aata praaantatA in figura 25.
a) Bantra motoral aainaraa da iaoarcat MA aa pot soria 

aouatiila [29]t

"1 - Mi - ".I

^al* 'Ilw^al

+ R.1

1.1 -11 *n
(3)

In carat JI*

31a-*l. ^la

Raapactlwt
aata raaiataata faaai etatariaa;

1^ - raaataata faaai atatorioa;
R^ - raalataa^a coraapanaStaara airauitalni da 

aagaatlaara ;
* raaotaa$a ^e.
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- reaistea^a fuel rotorice reduod la ata 

tor,
- rwactanta ro/or^ce re^A?.y<^

- eluaecarea (0<a,, <1).

b) Pentru generatorul oaiaoroa GA oouotiilo stat a- 
oem^nStoaro ou oele de la puictul a) ou deooebirea 08 do- 
riae n, deviae Ig pi eluaecarea a^ doviao a^ < 0, Nota^ii- 
la rHmta identiee.

o) la caaul oompenaotorului aiacroa C3 ae poate aerie

la caro, - R*+JX*  eate impodaa^a aiacroaK)

*1^1***) *

- reaistent  eiacroad;*
- roaotaafa eiaoroad j

U^g- teasiuaoa electromotoare polard .

d) Pentru circuital de reouporara reaultK!

U - Z I (5)
la care Z - R+jX oato impedaa^a oehlwaleatH a oir- 

euitalai de roouperare.

e) la nodal N, tn oonformitete cu prime lego a lui
Kirohheff, ee poate eerie.

o - Ja + J, + I
f) Relatio tatre turatia a^< aluaooarea a^ pi tura_ 

tie aiaoroa8 a motorului NA:

a^ - a^(l-a^)

g) Idem pentru generator!  GA)*

*0 '
h) Mopiaile MA pi GA fiiad oapleto rigid mooaaio ro-

sultR :

Peatrw eaaul ta care oele doaM mapiai atat identioe, 
de aaemeaoa reaultW:
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tox^on wot nd
'oxauoow oToxdno xaxdom pnpp oxoo ax wxAojoa op H^"C 

AoxT^o$od x"4*'TTk (d
^Ifl THHtJ ITU 

-nX'u^; TA g xolno;aT*oA xnTPowjtaTUT aXAd *g X"I"^°I^OAOT Aox*<z 
-woiwxjrn i< ypaowoo op X"TO^uw T* AOTOTna a; Mu^iur op X"Tuoj 
-no xO oo jnTou*^ OA$a; ^aopuodop^oTUT op pAnp^ox o parted** x*

^oooo^n -*. i ^26^1 - n
!OWTAOp (ot) 

*Tl"t*<* *(^) T* (8) *(t) *tm*t*Jt *8 u^oo' pu;axj. (o
T'SWo - *1

! ^X Todojtnoojt x"T"*<*"0 x* T inTuo^no o^Tu; ox^oioM (a
(IT) T'6T8*O - T^/t- - I

' [St] X T* I TTSuo^no oAro; ox^'ioh (a

?awxpo<Mo$aT x"T"TT"u^Tu o^uoTOiaoA o$oo g mo u;

we^oxoJt op $op OToo n T^TMUOTnt! xo nnorTuoo tuo^no 
op ^wxpotJtoioT X"TTWCJtro trip x $wooapoj wxpow x"iu*^"3 (I

(B) Tooootn'tc'g - ?O0OO If; * *"

! % oxpow ooudTuu*! T^ K x**J"H^*A***" urP oo^ro
-ox ox op In Twoj op t*TT**J* ooonTouoT o^ax ox^ox^H (W

(i) n ^*3 - a g^- -

* [&] ^" TtMojpojt oxpow oounxouaT x* Y x*MWH**wo° "T ooJWJt$ 
-ax oi op n WMj op poxioujo ootmx*u*t mo; ux^ui-'h (^

-OTWwvodmoo x* Ttud op iMpsM pTaxwo-tdo^ *d oaoo a;

J09
-ex*J op no? oToa go UMoaja X"I"^oiuoaodwop ox^o^nj, (x

*M iupoo axp n TTuaxouoT olaoAoogj 
'VH 

XniMoxow a *WTuonrt* op In XT "T*u*T a^aooooj!; o$oo 1^ o^oo a;

- 6* -
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ta caret reoreaiatd peter** aboerbitd da motcrul de iaoer- 
oat MA;

2 Xp - earn* pierderilor dia aapinlla MA *i GA

La rtndul adu;
Pg . P+P.

ta a are; P repreaintd puterea ca intrd ta mntater; 
P^- puterea abecrbitd a* cowpeneater 
Puterea recuperati P^ reault< ca fiiad*

ta carat p^ repruintd pierderile din mutator;
-pier erila dia blooul da oomandd;
-puterea ooreapuna^toare cireuitului da oxeita- 
tia al eompenaetorului.

Pierderile dia matator a* calculeaad aatfal*

- ?L ^Ti^

ta cara; p^ repreaintd pierdariia dia bobiaa da neteaire;
Pp - piardaril* diatr-o diodd! 

^Ti * Pierdtrila diatr-an tirietar.
Cifra 2 repreaintd faptal nW aimultaa condoc dead dio­

de *i doaK tiriatoaro.

AnnllM aitoatloi care comoenaatoral ca aa talo- 
wioota aa betarie da aaadaaaataara C

PIG.30.

Por^ianaa achanai nonofilara ooraapM- 
adtoara aa modified co ta figara 30.

"oua^iila a) —p) tn aeaat can aa mo­
dified dapd cum urmaaad,

a) Pantra bataria da ooadanaatoara C 
aa peote eerie ecua$la;

(u)
tn care* cate curentul capacitiv pa fa- 

ad;
X* * reaetaafa oapaeitiwd
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tn care c eete capacitates echivalent# pc fas#.

a) In nodul W, tn conformitate cu prina lege a lui Kirch­
hoff aa poate aerie!

* Ig * I. * 1 (12)
i)3a  auprimM
p)Ia acaot oaa < ?g-P w P^-0 ?1 ca umaret

le obaerv# c# tn acaat can renultH 0 economie da anergic
electric# coreepunnttoaro

Acaeat# variant#
puterilor P^ ji P^.
0 auhemei eete cea mai rentabil# din

punct de vedere eoonomio, deoarece ae ob^tae maximal de eaergia 
recuperet#. In plus, ooetal inveatitiiler pentru reolisaraa oche- 
mel , tn acaat can, cote cal Mi rodua, nefiind nevoie de compen- 
eatar eiacroa, motor aferent pentru entrenarea oompeneetwului, 
aura# de alimentare pentru excitatie, reostata ?1 tntreruntoaro 
coresnuna^tcare.

2.5.2. Varienta echemei cu tronafornctorul de edoptare 
la iotercolat tntxe retea ai invertor (3)

Schema moncfilar# coreopnnsStoaro cate preaentet# tn 
figure 26.

Kcuatiilc c) —p) tn uceet can ae modified aatfel, 
h) Gelatin tntre tenaiunce a^ de la intrercatn inver­

tor (B) ?1 teoeiuaea de la ieoire, care totodat# ante ?i ton- 
aiunea de fee# din eoeundarnl tranafortaatorulni Tg eate!

% * ooaoc - 2,34.Ug ooaoc

Relatie tntre ourentul din circuitul intermodiar i el 
eurentul de la ieoirea dia invertor eatet

- o,ai5.i

Siateael de ecoatii oorecpusaStor tronaformat!rulni
Tg ate

a, -iii, - a.i

a - -a Ji
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tn earn.

jg - - lap wd anta faawl aaoandarulal rw^uaK la
prim ar,

ig * Rg^J^g-iapadaata faawl owoMdaralnl, 
^1 - R^^.II^-impa^mata faawl nrlnaralal, 

jX^-lmpadanfa aorwa^cna^taarw alroultalal ma^- 
awtla.

a) la acaat oaa rwlatla de latwrdwpwndaatt tatrw mtri- 
mlla U, Ug, I,R al aaaoc aata urnKtcaraa ,

* T*KT I a eaaoc .1yOT J
p) la codrnl bllanfald patwrilar, la tatalul plerda- 

rllor aw war mol od^p^a pierderile din tranofomatornl dw a- 
daptora Tg.

Aetfel, tn oacal fslcsirfl oomrwaaatoralal olaoraa$ wa- 
prwola putwril rwoepwrata va fl,

r, - ?i Zp, * f, *

ta carw p- r^wrwaiatK plwrdwrilw din tranafomater&l T-.
*2

la canal foloalril batwrlwl dw aondwaaatcarw watiacat

2.5.?.  Varlantw achwnwl rwwultatH aria foloairwa 
rwcatatalai R, ta oiraaltal iatcr^diwr al

Schwmw aonofilarK wwtw prwawatat^ ta ft^nra 27.
"cuatlil* a) —p) ta acwat can aw mod ifla% dupl cam 

uracaaK,
1) Kxprasla dw calool a curentclal din aircaitul iatwr 

medlar

o) Itlafla IntwrdwowadaatH,

U - I^U.awaoc
l.^o7

p) In caaul foloalril aompaaaataralui alacraa.
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tn care p^ -1 .R* reprowintK piarderile dia reoatetul R*.

la canal foloolrll hateriei dw condeaaatoeret

P, .P^-(2Xp * " ?BC -

2-5.4. yarienta rcbeaei rwnultatR pria mtercalarea 
lrao^?CHL^I^ latr* oodul

Schema electrieR moncfilar! cate preeentaH in fignra 38 
Fcua^iilw a) —p) io aceet cap aa modified aetfwlt 
d) Dw data aoeaata ta tenure de recuperare aa ictwrcalea 

a! traneforaetorul de odaptare al c^rui primer are le^turK 
selvanleS tn nodal R.

lietemcl do eauatii ocreapana^tor acatoi tranaformator 
ecto!

Reepaaiiwe
R aaia roaiatoata uaai faaa ^rlaara,
T - inpedaafa aaei faae priaara!

R^— reaiawaata aoraapoa^diaara alreaHalui aagaotio, 
reaotaata oareapaaaitoaya airaaHoloi magnetic; 
reaiatenta wnei faaa aeauadaraw 
reaataa^a aeel faae oeoanderd .

J) Relafia iniro tenaiaaea efeotivf de faaH pi ten- 
aianaa media redreaaM t

*A ' "* - .

a) Relatia tntre aareadal i din eiraaidal intermedia* 
el matetorolai pi carwatal 1^ din a eo end eml traaafermetcmlnlt
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I*. 0,615.1

9) Ratafia 6? intardarandanf^a

U. - -RI— I. 9 O-WMOC . 
* l,9oT * *

p) 3ilaafal pOtirilart

la caaol folMlrii oompeMstoyalwl alacrca CSa

la oara p^ atat piardarila din traaaforaatoral T^. 
la^aaaal foloairii batarial da nanaanaatwarw C!

Py - p^-(2 2p ^P^ +?Bg+ .

2.5.5. VariaAtp _c9_tr:aaf^^tcaralw 6a ataatarw
$1^ Ip Moat*tai din circnitnl iat r-

sgltr. amnsmu 
tchama moopfilar6 aata prtatalatK ta ft^ara 2$. 
Acaat can aata o aaz& a caurilor annliwafa aatariar. 
Rcaafiila a) —^p) tn acawt caw aa modified dppK cam

j) itlefia Tatra tanainnaa da faaB pl tanwianm 
madia radraeatK a^ <

k) Galatia tatra taaaianaa la la iatrarwa ta la- 
wertor (?) ?i taaaiaaaa da la iiplra, aara aata lotodatl 
^1 tanaianaa da faaH dia aaaandwrol traaafoTHatomlai ?g aata

Cp - oaaoc - 2,34 U^caatx. .

l) Srpraaia da caloal a carantalal din droaital in-
tarmadiar al matatoralai* 

a
ta cara T" aata valoaraa raaiatantii circnltalai intarRadiar 
tn scant can.

o) ^^letia da latfrdapandtnt**

^A ' T^aT ^A
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p) la canal folooirii oomponoatoarulai aincroa!

la oooul folosirii Material do coadonoatoaro

2.5.S. CoaTortlfoa oouatlilor

In aoopal facilitdrli roaolodril oistoauloi da ooua^il 
foloalad ordiaatorul electronic. autornl a ctSvertlt ecoaSiile fa- 
CGrialo In ocuatii algebrice 1inlore. Pontra aoeaota, atrimila fe- 
aorlale au f^st ocriae In funetie ca ecaponentele lor r^olo pi 1- 
na;inaro tn plaaul ooaplon.

o) Jlstfal dacd no raforia lo woao^lilo icrioe pantru ao- 
tornl aolaeroa do tacorcot MA obtlaaat

In scoot coo olstomn^ do oeuatii (3) dovlao!

'7 —<RL,+3IL,)(X5+JX6)

o - +3--2)(*3*3*4)*(*7*l*6)

*5 ^*6* * Ci^+jxi)

In final roaulti aiotoaul!

- -R

2
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0 - - *2*3 - -SJ *4 * *8

Ccnoaotnd twnslunca naremwtril ma^iaii, pontru 
divwrao wolori atrlbuite alu ec^rll a^ oorwnpunaXtor roilmu- 
lui dw fonc^ioaarw considorat, cu acwat oiato& dw ooua^il aa 
pot determine warlotiile ourwntilor: 1^, 1^, pi teaaloaii 
electromotoorw tn intervalol dw alunecarw cpaeidwrat.

In sconul rwaolw^rii rwpidw w aiatwaului dw ecuefli 
poatru an num!tr mare dw wolori atribulte eluneodrii a^, autornl 
w tatocmit ua profram dw colcul pe oalculatorul eleatroaic dw 
tip FELIX C-256.

In fljura 31 we prwaLat?t orciaogrsMa do ewleul.
Aatfwl, cu woowt program, Myinw poatw fi otadiatS ta 

toatw rwginurilw dw func^ioaaro (utctor, gwawratww, frtad) pria 
atribuiro dw oalori coTwapanaHtaarw olMwcttrll o^,.

Rezotva 
sistemut de ecuatii

J
Tipdreste 

sotutiite: xi - -xg

FIG.31.

In figurllw 32, 33 34 alnt rcprwaoatetw variaflilo
aSriuilor 1^, tn planul ooaplwa, a fanctiw dw alunwoorwa 
a^ tn rwgim do motor, procum ^i dlogramolw facorialo ooreanun— 
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a4toare foDCtlon^rli la warciaa naalaalK peatru aotoarele eala- 
ereae da patera ao^iaaH P^ 10 M, (fi^.32), 16o k? (fig.33). 
raapaetlw 3^0 k^ (fi;.34).

b) Peatru seneratcral aPlacroa GA ae foloae^te ^letenal 
de aouatli reanltet !a mod eaalog, cu aotatiile coroaouns&toarw 
peatra aaaat can (tesalaaea la borne g , eureatul debttat -
*1^^*2 elaneceroe e^).

la aaeat can remit? aleteaol de ecuatlit

U - - ^1*2 * *7

*a'-*l**5- ^lm'6

a) Pwatra compoaoataral alaorea 03 rewaltH*

^oaetla (4) dtviaat

4) ?eatm etrealtal 4e reaweereye< 
Reae^la (5) davtae!

" * ^*1) *
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Ftg.32
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-1^UkV/ 
U-N = 3^',:8,2V 
I-., = 22/1A 
I'2N=17^5A 
101 =12 A
V = 39^ <1N

Fig.33

BUPT



60

Fig.34
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*1 in final aietemul de ecua^iit

a) Pentru nodul Kt

12 ' *1^2 la ' I ' ^13^*14

Ecua^ia (6) devinet

0 - (r^+jX2)+(Tt^^Jr^^)+(r^+jx^)

pi tn final aietenul de ecuatiit

" - *1 * *S * *13

- *3 * *1<, + "14

Fiegroma faaoriaH oorespunzltoare prezlntA in
ra 35.

In ea^ul *riei 'e aondenHatoare C tn 

figu- 

locul
ooapenaatorului einoron C3 (pagina ) obtinemt

I. - 0

ecua^ia (11) devine:
" - X..*!.

Pentru nodul N eauatia (12) davinat

0 - (xi+jag)

pi tn final aiyte'aul de ecnatii*

fiaa-

yio.35 FIC.36
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2.6.3tudlu conoret ou oreciaEri ei exemplifioare

Indiferent de variants ooneideratd a achemei, atndiul 
aa peat* faaa pa vtapa dupK cum urmeaaWw

1. 3 a ocriu ecuatiilo ooreoounaAtcaro motorului aeimcron 
da ineercat, oara a!nt aceleapi indiferent da oonditiile da in- 
ceroare pi varianta achemei.

Aoeate eouatii aa preaintA la patina 33" , unde aa indieA 
pi alta detalii, incluaiv ordinograma da calonl.

In vadaraa reaolvArii oiatomului da ecuatii oa consido- 
rA ca parametru variabil alunecorea a^ a motorului, otreia i aa 
atribaia talari ouprinaa tn intarvalul (0-1).

2. 3a acriu ecuatiile ooreapunattoaro pentru comoonen- 
tala aa aa legStara galvaaicA in nodal W , adioA ;eneretorul a- 
ainaraa CA, campenoatorul oincron C3 (aaa bataria da oondenoa- 
toara C) pi eonvartoral A aau transforaatorul (tn oaaal in cara 
aa intercaleaaA aceota intra nodal N pi aanvartorul A), preoum
pi ecuatiilo da interdependentA dintra elementolo din ramura 
da recuporara. Componentele oa aa logKture galvanicA comunA in 
nadal N aa ca mtrimi comuno! ten^ionea U pi frecventa In 
funetio da oonditiile da tnoercaro, tfnaianea U poata fi manti* 
nutA la a anumitA valoara conatantt aan at varieao in fanctia da 
inotrcarea notorului. In ambala oeauri inoA, frecventa Recede.

In enaaablul aceotor acuatii, cala coreapunaAtoaro mapinilor 
M pi CS (C) rAmin idantica pantru orica variants do foloslro 
a achamai pi aa modified numai aouatiila coraapunaStoara ranurai 
de recupara a.

In vadaraa reaolvdrii siatanului da acuatii aa conside­
rs oa parametru variabil unghiul da ccMandd oc , cKruia i ae a- 
tribuia valori ouprinaa in intarvalul (15o*-90*).

3. In functie do parametrii mapinilor MA pi GA aa deduce 
pi ae renolvd ecuatio de dependent dintre elnnecdrilo celor 
douK mapini < ag-f(a^). Modal de daducero pi reaolvaro ao indiod 
la pag. 77-

Pentru a ounoapte valoarea oricAroi ndrini ouprinoA in 
ecuatiilo enumerate mai ano, la o anamitd inolrcare a motoru- 
lui inoercat, raspeetiv oentru o anumitd valoara a aluneoArii 
a^, oe prooedeoaA aatfel<

- oe repreaintd toate mdrimile ca carecteriaeoad fane-
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tionaroa motorului tnccrcat In functie de alu^cerea a , pa ta 
trogal domeniu coneiderat,

- aa repreaintd tooto mdrimllo ca earaoterlaeand alanaa- 
telo aa aa logdturd galwanlod ta aodul 3 praoum pi a color din 
remaro da reouperare^ tn fnncfia de aluneoaroe Og.

Awtad la dlopoaitio reprezentdrilo preoiaato mal aua, 
on mare apurlntd ae poate determine pa oalo grafted ortoe waloa- 
re e nArlmii oe intereooaed ana din componentelo ochemei san ta- 
trea^a echoed, peatra oriee tncHroare a motorului tnceroat, respoo 
tie pentru eriee weloaro a alanecdrii o^ oatfol*

- dead ooto worba do o mlrime din primal cistern de ecua- 
tii oe eerooteriaoond motorul aainoron, etunoi waloarea mPtrimli 
oe poate aiti diroot pe graficul do rcpreaentaro a nXrinilor tn 
fonotio de olaaeoareo e^$

- deed late:oooaed waloarea anol mdrlml din al doiloa 
oiatom do oeuetii, etunoi tn primal rtad oo caatd tn grafionl 
Ogwf(a^) att aata waloaroa eluneelrli Og oorespunz^toore alune- 
oArii 0^ pontru aero oe oautS waloarea mdrimii reopeotiwe pi 
opoi din grefianl ta caro etnt renreaenteto mlrimilo in funo^le 
de Og ae determind diroot waloarea mdrimii o^utate.

Pe bane oolor trot grafioe oe poate oonatrui on oin^ur 
jrafio repreaentlad toate mfrlull* ta faaotio do olunecaraa a^.

Intruott ope atcrul de werwlolu de la wtandul de tnceruot 
motoere ooiaoroao octioaooad aeupre un^*lolui de comaadd a ti- 
riotoareler lowertcralui, in wed area obtinerii dlwerseler tn - 
odrc^ri la notoral tnceroat, onto util a fi repreaentat el o- 
oeot unghl oc ta grafioal mdrinilor de moi oao.

Aetfel, oporetornl poate wedeo upor ott trebule ad fie 
woloeroe enghlolni oc pentrn a reoliea tncdrcaroo doritd a mo­
torola! taooraot.

Aceot grofio al mdrimilor poate fi detominat experimen­
tal peotru fiooare tip de motor oaincroa oe oe taeoorod.

In oontinaaro, ae treoo la aaaliaa werlaatolcr do folo- 
oire a oobomoi.

^<6.1* Trlento oreeontotd tn fi
1. Kaaaplilo pentrn aotorul aaincran de inner at etnt

oorioo la pagina 5^ pi otat oceloeol poatru orieare warlent!
de folooiro a ocheaei. Jint opt ocuatil ou noud neouno*outo.
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Priatre aeeoneacate data pi alaaeearoa a^ oa ooaatitala peatra 
total aiatcm 4a oooatii paramatrul wariabil odraia 1 aa atribaia 
valcri ta iateroalal (0-1) aoroaponaltor ragimalal da motor ta 
cara aa etodiaad mapiaa aa aa faoaaroH.

Modal da raaolwara preaam pi ordimogrmao da caloal atat 
prdaeatete lo papiaa apaolficatl mai aaa.

2. Compeaontole ca oo legKtard aalooalaA ta modal M ta 
oeaal aoaatai oohaao atat, geaerotorul aoiaaroa 01. eoemeaaato- 
ral oaimcroa C3(C) pi redroaoral A.

Koaatiilo eoreapana^toarm ta aoaat apo atatt

^*^1*1"^1*2**7

^^Im'S^lmV?

o-3tg^a.?x^ 

o-X.., +*,*1,-13

Geaerotoral aalaoroa (GA)

compeaaatorol aaiaoroa (C3)

Ramnra de reaupararo

Legaa I Kirchhoff (modal 9)

Pentra Mmariri aapllmeataro ta l^gAtard oa daduoaraa 
aaaator oeoafii ae reeemeadd a aa aoaaalte [45]

Peatra reoolvarca aceotol oiatoa do ecuotii ta oaro po- 
rcmotral veriabil octa coa oc aotorul a ooacapat a?! program de 
coloul pcatrc ooleolatorul eitotronic Jr3LlX-C 256 .

oom oa poate oboerva, coefioieatii necanoacatalor 
dia aiatemul de eooatii orteentet eimt pere^etrii ma^lnilor 33 
pi C3. Io aoeea ctad ee treoe la atudial coaeret, atat necaaoro
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ocaata date pontww ocrioroa oistonulai da aouaSii.

3pra oxompllfiaafo aw eonaidard oaaal taearcXrii notorulai 
aainoron da 220 W9 febrioat la Intraprindaroa "Hactroputaro" din 
Craiova, tn earn can 33 pi C3 au um^torii poramatril

^-o,oo425_rn Xi"O,o?3-n.; ^^-o,lo2rL;X^-l,loS^T., 

R^wo,oo4o5^ t Xi-o,o38J^! 1* *o,6o4-f2.!Xg ww,o586j2.

In aooat can raaaltl nrQ"torul olatoa da ocna^li)

o,oo425x^-o,o33x2 - x^ - 
o,o33 x^ o,ool25w2*Xg* o 
o,lo2x^ -l,lo8xg Xj - 0 
1,108X3 +o,la2xf a x^ - 0 

8<M^^H--o,o38x^ - x- = 0"gi or 
o,o38x. Na&9^9^ x^-x-- 03 a. oa

*1 * *3 - *5 ' 0

*2 *4 * *8 * 0

0,0586x3- o,6o4x^-x^ * 0

0,604x3 + o,o586xi*-xi2* 0

*1 *9 * *13 

*2 * *lo

- 0

- 0

+ U,000 oc - U

Paataw raaolvaran oiotonnlui oota naoaear o< oa atrlbala 
volorila pantra nirinilo x^, R,U,3^ praotan pl ^wma do valo^l pontra 
oarnaatrol warlabil 0000c . ProoiaHo) oC n4rlmllo n pi tn oaaul 
acaatol vwrianOo da foloalro a aohomol r4ntn oonatanto ta daouraal 
tao^rodrll notorulal aaiaoron, iar U poabo fl naniinatl la o anamitd 
veloara aan ad wariaao oa tnc'roaroa motorola! tnoaroat. In ultlnul 
000 00 ooaooanoaad lodoo dapd coxa 00 oaloaloaal valoaraa tanoiunii 
U tn fanctla do taodroarwo motornlal tnowroot

Goma do walari oa oa otribala paramotralai warlabil 00a oc 
aata 00a ooraapaaaStoaxo anghlnlal oc la intorwalnl (150^-90^).

Braviarwl da awlcnl al ooleulotoralal tn aooot oaa onto nr-
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aHtwal*
*1 ^9 13

B - 4.297583.U - 4,81015 *i

C - 3.73476.0 - o,o^44.*i

E - o,0012977.U- 0,0160665.*!

68,61.*. - 6,5124.0
*3 ' - 66,50145

- 979,519.*! 949,446.*! - 79,116.0

o,lo625.*! o,lo2.*.-l,lo8.*.-0
*2 ' ---------------** TJ4! **---------- *—

*5 * *1 * *3 ' *6 * *2 * *4

*y - 0,00425.*! - o,o?3.*2 - U

- o,o33.*! o,oo425.*g , *!^ -- Wg

*!!- 0,0586.*! - t?-o,6o4.*!* 

*12* o,6o4.*! + o,o586.*i*

ordlao^r^mo 4o calool ooroopaaoKWoorw ooto proooa9o98 
ta flaw* 37.
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4

FIG.37.

3.6.2. ariMt. pre eatatA ta flaw* 26
1. iouatiile eoreopunaAtoara motoralui aoiaoroa MA de ta 

eoroat atat ecriae la paglaa , ando ae prealatM el nodal de re­
volver* tnpreanA aa ordiao^ama de caloul.

2. Sietomul de ecuatH oareopaaaHsor aodalui N ta aceet 
oaa ee dooeebepte do cel peraoatat la echema dla figure 25 pria al 
time eouetio, ooa eoreepaaeAtoare ramarei do reeaperara, care de 
date aeeaota va area expreelat

U - Up.eoa o<-

Modal de reaolvare al alateoalal de oouatil eotfel obti- 
aat eete ideatia aa eel preaeatat ta eeaul eohenoi dla figure 25, 
avtada-ae grijl a 00 ladiea ta aadrul prograaalai do reaolvare va- 
loaree earoapaaaAtoere peataw aeaa reaiateatd R* a oiroaitalal ia- 
teruodiar de oaremt eeatiaaa el matatoralal, reopootiv peatvw toa- 
olaaea

Reaieteata R'> R va fi determiaatK experimental oorea- 
paaeAter volorii teaaiuail Up dla eoeuadaral tranafaraiaterulal Tg.
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2. Siatwad dw wwwatil ccrawpaad t w acddal W ta aaaat 
aaa aafawd a madlflccrw ta awawal ad dtlaa wwaa$la a*tla* ft*-
aat

DwwwwMrwa aaaatl ta fap tai el la rewiatcwta 1 a alrwal- 
talal iatwrawdiar aw adaapH wdccrwa rwaiatwa wl rwwetatalal S*.

*1 ew aww tdwcdrwa ta wiatwad w wcaatll fwaarialw ala trtaw

Pwatww rwadwaaaa aia^wmalal dw wcwa^il aw rwcor^w la aww - 
law! TTwarwm dw calami, avtada-ww grijd al aw iadlaw walaawta ca— 
rww^aaw ttaara pwatra rede twata total! dia drawl tai latwraadlar 
al aatatwwald.

2.id. Varimata arwaaatatd ta ft^ra 2d
1. iaaatillw acrwwpaaattoaww motowdal awlaarwa. ta aaaat 

caa data awwcMsbatw.

2. Scaatiilw awrwwpaawttaara pwacrataralal aaiacraa dA *1  
catwpwacatwwmlal clacraa CS(C) rdmtn, dw aawmwaaa, acachlmtata. la 
awwatwa aw adaa^H aaaat 111 w oarwwpaaadHtara ta wrwta apllcdrll la- 
dl ! a lai Xlrehhaff ta aadal W, prwawa pl waaatla dia rwaawa da

Sictwawl dw wcaat^l fwacriala warwapaaadtar traawfaawata- 
rwlal watw ceria la paglaa ^3 .

ta wwdwrwa facilltdrll rwwwlwdrll aiatwadwl rwwpwatiT dw 
wwaatil aw fwww wwawcrtirwa wwawtlilwr faacrlalw wwaa^ll al^c- 
Wlaw lialarw, aarllad adriallw ta fmawtlw dw wwapaacatwlw rwall 
wl laeglaard dia plead cawplwa.

Astfwl dad ww aotwaalt

BUPT



"M -<'i*Mi)<*M*l':.) * T^*

la fimal Twault^ aia^aMMl dw wcaatll<

0

0
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ta aurndr de 10 de la pagiaa ^4- .
Modal do roaolvare el eooatui aiotam do 23 oeao^ii 00- 

to aaemdadtor eu eel preaeatat ta eaaal oariantei dia fi^ra 25
Ordinogroma logiod do coloal ooroaounadtoaae oo pro- 

alatd tn figure 38.

C i 1 es t e
U^Xg,Ul,UA , ki R'.cosK

ESTE DA
EOF

NU____________

T i pareste
L), X9 ,U1 ,UA ,ki ,R",costx

Catcuteaza
*1 ,X^, Xg,X^ ,Xg,Xg,Xy , Xg, X]Q, x^,
X'2-X]3, X-.;, X^, X15,X]7,X18 ,X]g , X20 , X2],

X22,S

Coicuteazd
^-*2 ^Ol'^eiJs.UeEJ 
.lA ,UA

MG.3B.

2.6.5* Vorlaata nreaoataod ta flaaM M

1. "ouoMile eoroepanedtoare motorolul aalaeraa de tw- 
eeroot rXmia aeaohlabaWe.

2. Jiatemal do ooaefii coreapuneHtor aodalol W pl ra- 
aaroi de rocaperera, la ocea^ oaa. oo modified fo^d de woriaa- 
to dia figure 23 ta ooaoul el ultima ocu*ti* ^d owea orpro-
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anda R** wet* noua ealoere a reaiateatal elrcaitulal internedlay, 
mAsarot! tn aoeaat! wariaat! a achemoi.

2.7. Depeadenta dlntre alocec^rile ma^inllM- KA *1 GA [A7] 

Portion** dia schema de tneercar* reaoperatiwX propuaX de 
outer (fig.22) ae capriade cele deal na*lai m *i GA ae prealat! 
eeparat tn figure 39. 3e preciaeoaX c^! aapinile efnt de aonetmo- 
tio identic!.

FI3.39.

2.7.1. PedMtrM e.^atlei da dependent!

Je preclaeaa! cd . la afar! de parametrii aaeinilor (re- 
aiatoa$e, roectoat*. InduotivitXtl), teate mXriaile aotate aa in- 
dicele M *1 1 ae w refer! la notoral aaiacroa MA, iar cele nota­
te oa iadioela Q *1 2 le aeneratorulealaoroa GA.

Cuplul eleotraaagaetla deeealtai da MA ae calcaloae! on 
erpreoia [2^] :

la mod aaalaa peatra GA t

Relatia diatre oaplorl eat* Mmftoaroa*

«, at. (15)
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ta oar* M eate caplul ooreepuaa^tw plerdwllor diatr-o aa-

Tarafl* la arborele aotoralal aaiaoreaW

ta care! eate toratle aalaeronK a aotoralal ; 
e^ - alonocereo aotorelai

Taretie la arborele geaeratorolal eelaoroa!
*c '

ta cere! ag eete taretla elaereaA e leneratcmlel;
- aloaecorea geaeratoralal.

latrjott Aaoialle stat caplate rl^ld, reoaltH! a^-Bg 
si ce armure result^!

Aaalea ae pot carlo reletllle diatre pulsetille teaala 
allor oi freoroate!

Hxpreelilo reoctenteler ao^orolal XU

'^1

Aaalog poatro goaeretorol 01!

Caloelol oapreaiol peatro cola dead aaolai!
Peatra motoral aalaoroa!

Fentra $eaeratorot eaiacrca!

(L^eLg) (17)

Tiatnd aeeaa de exprowla (1$), relatla (17) deviat!

2 3 1--^
(X^eXp* <(Xi+Xp„( )^
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la seta! eaa eipresla (14) derlae*

)

(19)
ria erpraela (1!) rexultd!

M- - M, - 2MA Q

Tlatad eeama Sa axpraaia (IS) rfla^la (19) deriaa!

feetutad oaleelele pi eSopttad urR^toarala notatil* 

A - BZ- ; n - ASg

C . (l-a^)(^-2H^)! D w(l-a^)^(X^12^

reaal44<

a^(i!-?^)^pB-:cR^(9^^)]^ a^[3B-c(R^4^a^ *3^* ^r)]

r '?.! *2*"QLB"*C 2 (^^Hg*)]- CRg^ - 0

Woitad!
-S-CR^

- JS - 2CKi (!^^ )

Tg - 3B-C(R^+4RiR^ R^ D)

T^ - B - 2CR^ (R^aR^ )

?. -

ae ob^iae,

T**0 ^3*0 ^2^0 ^1^0 T, - 0 -

eoua^ie ca ere dreot aeeanew atd eleaeeeree ag* —

^fatra ^edueerea <oe!,:eL eoaatll atat ae$waare< pareae-
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Progromu! principa!

Fig- 40
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trll mavlnilor, walorllo peatra teaeiaalle pl U, preoun pl ga- 
aa de ralorl pcntrw alanecaroa a^. caprlaaK ta interwalul ooroa- 
pdnaHtor regtmulai dw motor (0-1).

So pr<oLaeaa4 ct peatra fiecoro voloaro atribuitd aluno- 
e!(rll oo roa^lvA ecuatla (2o) obilatnda-ao veloarea ooreopen— 
adtoara peatra aluaeoaroa a^.

Pentru a rozulta a warlatlo oit awl exact! ooto aocooar a 
ao atribal at* mat malto valorl peatra olunecarea do undo re- 
aultS an oolaa mere do celoal.

2.7.2. yeaolvaroo oouotloi do dependent!
In wodoroa reaolwSril ropldo a ocuatioi do dependent! . 

aatorul a conoepat on program do roaoloare po celouletorul UTIIX 
C-256.

Scheaa lo$lo! eoroopaazXtoaro eate prezentat! in flgara 40 
Apa oom rooultd din acwaatd ochomn, tn aford do notaflllo 

prwwoatato mai oaa. aoi opar enolo aotatli co co roforf otrlot la 
notodiaa do roaoloara a unci octi: til ^o %rodal IV.

Colo patro aolapii ala ocua^ioi c-aa aotat ou 111, 112. 
Xl?t pl JH4, dintro auro nrlma roproalatn aolutta compatlbiK dla 
panel de rodero tehaic pontra alunocaroa

3pro oxoRplifiearo. aatorul a otudlal donondonta alunood- 
rilor tn cazul a qopte gropurl do tnaplni aalnerono euprinae tn ga- 
na de putero, 3-U^O bd.

In flgurllo 41-47 otnt pr^nentata wiotlile alanecXrllar 
reopeotlve.
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FIO.47.

2.9. Dlmenoloaaroa laetaletlei
Peatra iaoerooreo anal aotor aalaoron de o aaumitjt pu- 

tore eate necesarK alegeree coreapunaKtoaro a elemeatelor oe ooa- 
paa ocheaa.

a) "eneretorul aslnc.oa GA eate de oblcel idoatle on ao- 
torul de iaoercat MA gi ae la dia lotal de medial aaiaoroaece ur- 
meeaK a fl Inoercate. In oaa contrar, ooaditla ce oe impaae eato 
oat

"GA - "MA
b) Coapoaoatoral aiacroa C3 trebuie oK aciyire putoroa 

roaotiob aeceearb otmpalai aagnctle tavirtiter el iioneratoraltti
Q.A ' ^3 bUIgOia

aade b eato aa ooeficieat [107]oe tlae ooaaa de varlatla fyeeeea- 
tel lor *'** bn^ial do defaaaj diatre teaaiaaea U ai cu- 
reatal I2*

la legHtarb oa teaoiaaeo do allmoataro ae lapaae coadltia

Co nriviro la taretie ooapoaoatoralai aa no impaa ooadl- 
tii. Aeeota ae rote^te ou turafia ooreopanaitoero freowea$el 
lapaoo do generatoral aalao ea OA gi aomArulai perechilor aM do
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P'M Pg, !

*CS **CS

Acopcrirea pter'3prilor sole mecaniee $i eleetrioo aw aai- 
gnri de la generatorul GA el pot fl calculate ea expreoia:

VI,=0. Cf,

undo eete urghiul de defaaaj dintre mNrimlle U pl I .

In eaaul foloalrli hsteriel de cendenaatowe C putorea 
reactivi nec var! oe poate calcula cu expreaia)

'C ' t?

tn oaanl legNrll condeneatoarelor in trinnghi, reapootlv

in eeaul legirii eondenaatoarelor in atea.

Capacitates neceaerX aaigurSrii puterii rea tive Qg renal 
ti dupN cam armeazi:

reapeetiv<

ReeultN ci in cacul conexiunii la triun^i a condenaotoa- 
relor, valoarea capscit&^ii naceaaro eate de trei cri mai nioK de 
eit in oaanl oonoxlunli in stoa pentrn aeigorarea aedeagi putori 
reaotiee.

c) Redreaorul trlfazet A.
Corentul maxim din circuital intermediar de ourent eon- 

tinea el natatorolui oato:

*max ' \/? ^max ' 322,74 - 395.27 A

Valoarea maximN a oureatalui intr-o diodi va fie

' "1.4! *

La alegorea diodei ae coneiderK valoarea irr***5 a ourea- 
talni*

^Dmax " ^i'^maxD * 2,131,H - 262,84 A

nnde oato coefioient de aigurant^ [97j^
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Valoerea mexiaf e tenwiunii continoaeato w

- "5*' *

unde Uf*^x ea?c t€nniut;ea de fanA AaTirtH la intraree ta redreaor.

'^Icurea a t^r.siH^ii inv^rsf pen ru car* a? slag dlj
delO! /—'

"1^,, ' "^.T * ' '* V

mde C. __ data teneiurea de lluiw caT la intraree tn redreaor, 
Isr egte eoeflclent de 31;uren^ [97].

'. baaa ^"rimilor ip^^ ?i ae ala/ diodele din cata­
log.

d) Yreaeforsatarul de adapter* Tg.
Tenaienea da liaie tn aeoundarnl tronaformatorului va fi!

U„ - . 251,6 - 435,25 V

Valoarae oureotului tn eeounderul trensfornatordai va fi!

. 322,74 A

ca acaata date, notaraa apareutA a ty^^sformatordlai wa fi!

1 . \Z*3 . /T.43'j,25.32?,74 - 243 k7A

\aloaree oureatalai in prinnr r^aaltKi
T - 3 243.10^ .

\/y.Ui v3..co

a) Inwartorul B
Valaaraa aerial a teaaiuaii iavarae pentru nare ae ale^

tirtetoaralei

"iaar * —I____
jcoel50^

14M v

V-wloarea maTinA a earentulai o* trace printr-un tlriatW!

131,42 A

f) Tranafer^eatorul de adaptere ee ^tlltaeeaK tn vederea 
cHririi cepheitdtii de tnetreare a aohemei ape ouc e-a preoiaat 
enteriar otnd a-au float precieKri oa pr^wtrr le fnto^irea BohoMdi.

Ace#ta re area tn nrimer teneiMee din nodal X «
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-22OV), iar tn aoeender teaeianoa aeeeaayH tn vederea ecope 
ririi capaolUtii do fncSrearo aolloitate . Rlnetnteleo cA tn 
aaveotM aituatlo va trebai diH-enalonat ooraspanadto* nota^oml 
pl Wroaafomatwal de adaptaro T^w
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^HJTAT RUL 11 KLJCUL D? CC aRDA AL IXJ7ALA7HI DS 
IXCI.H ARE A A-URC-tONX Z3 AUION

3.1.
yatatcrul coactituia ana din componantalo da baa*! ala in- 

atalafloi pi aauma ceca parta prin intaraadiul otreia aa raaliwaa- 
a< rccjpararea da oaargic.

rinul dw uutator eoncaput acta cal aai potrlvit pantru 
a aatfal da laatclafiw out arpactol cc^tolui al sficientei.

lupK caw raaaltd dia figure 4B mutatarul raaliaat aata con 
pua dia AouH ooavortoara A ^1 F ?i an circuit intfrnodlar ct ou- 
rant oontinua tn care co aflti bjbina da nataalra L, tn ^copul epic

PlS.ie.

tiadrii ourontalai nadiu dia circuital ^atwmadiar. ^onwcrtaral 
A acta format dia paca dloda lajwta ta punta pi fMctio-
aoaad ta ragia da radrweer fdrA conandA (eot^utatia aaturaH).Caa- 
wortarul P acta format dia pooa tiriatoora legato ta 
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panto pt faaotloaoaad la regia de invertor eomaadat prla in- 
tornodlal bloculul aw cewtaadM BC. ?onvwrtoral B poate fanotioaa 
pl ta rwgln aw redrwsor ooaaadat.

In eoopul ^^decerll eTcpre^iei ttnaluall -cutatoralvl oara 
provoaol eurentul din circuital Interaedlar aw r;rceedeaaX, ta 
prime otapl, la dwdh-erc^ exprwwiilor t^nwianllor aeler deal con- 
vertoaro A pl 3. fntre tacina: sw eonaidwrA ?4 U - tenala- 
nea rw^wlal, reipectiv freaven^e f-f^ * freoveata rw^wlwl pl duel 
palaatlo cJ

3.1.1. odu er a erpreeiel teneleall re reeeto la bwaw 
le convertoralal A

In scewt acop no voa foloei de repreoeatSrlle grafts* dla 
fl^.49. Aatfel ta flg.49.a atat precentoto vorla^llle tenoianlloir 
fueler R', ?' t*v lo bnrnele ^enerntorulul OA a sTror eTpre-
ala a valorllor ae ^ntsne ??tat

- U eia^ot * i/i u olncJt
p*J/u.;, - U^win(^t - y-) - /$ Uaia(^t - y- ) 

(?, . w ^0in(t0t - - V? Uria(^p - )

ta ware; - Mplitudlaea tvnaluall de faal;
U - valoerwa efwctlvd a t+nalunll de faaA.

Toma tenalunll rwdreaata obtiauta pe sale ^mlo^ eeta 
preaentatl tn fig.49.b.

a) Pentru intwrvalult^^- ^jexpresla teaslnnH meuaa- 
taaa la bornwio de lopira a ooavartorclal A ae obflae aalAelt

a^ -a^,-a^,w \/2U^la<^t-ala(Mt - /i5Ueaa(^l-

b) Pentra lntervalul<[ , 4^*] aj(weala teaalu-11 aa-
aentale ae coapnne dla douK cwnonento! ana no latarvalal *

roepootlw!

/
In flaal! r <- r -,c/ _r- i

Uooa(^ t-4).

c -4^). . 4^
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3.1.2. Pcdacaraa aroraaial taaalanil r draaaBP Aa 
wntl* eoavartoralai B

Conwertorul B fliad comandat torn analima fMo^ioaaroo
aa attt ta rt la da radraaor ott pl ta cal da la tartar paatra 
diaoraal valorl ala an^hlaloi da ooaaadB <x oaprlaao ta iatar- 
valalw [ 0 < <*-< 150 (ISO)] .

a) Caaul ! c< - 30*.
Yariatiila ttaaiuailor faaalor ata* praaaatata 

ta fi3.4S.o. Pin fi?urA rtaultS ?i dareta da condaotla a aa- 
lar paaa tiriatoara oa ooapaa coawertoral B.

Pa latarvalult^^ , ^jarpraala tanaiu 11 radraaatw 

la biraala coaatrtaralci aata<

w u_ „ - \/2ujala<^t - aia(<^t - s/6Uooa(^t-

Panraaantarwa ^rafie4 a acaatal ttaaluil aata ladiea-

^anrtaaataraa grafloK coraapuna^toara ta f1^.49.g. 
a) Caanl* o< . 90* (flg.49.i)L 
Ja ooasidarX latarwalul! .

a^-a^-ag- /2 u[ala(^t- ^)-ain(^t- 4y)J U ooa&)9 

9apraaaataraa grafleS ooraapuna^toara ta fig.49.j.
d) c.ault (X- 120* (fig.49.1) 
ia conaidarH inttrvalal,^^.

/2 U aia(^t- 4}L) -aia(<^t- ^)]w^6UaaacJt*B-*T"*9
aapraaaataraa grafleA coraapaaaXtoarw la flg.49.*.

^nrertantaraa Trafle!! coreapuna^toara ta fig.49.p.

3.1.3. redacaraa aaorcaial taaaiaail la boraala 
aatatoralal

n^ia? aa la baraala matatorolal oara wodaea ouraa-
BUPT



tai 4La olrwaital Latamwdiaar rwaulM dLa taatmarwa tanaiu Liar
cwla^ daeJ! eoavarSoara A at --

wub att4 far^Ic

" yS COS^cJt - * 3 yL alntJtw

d) CoanL, (X- 123" (*t-!.d9.n)

coajidwri
** \/& UeaaC^t - w
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G

3.1.^. .Itwlal valorll madil a twaa^nnM radrwaat* 
Tsl^nr^a n^dla a tert?ltjnll r^raaate aa ob^tna prin 

iaWfyaraa t?wwflai tsosians^aa M In^arval^l con 16a-
darat.

a) A *tfel VtilG ;raa ^aJia a tT n^lnaii rc r 6c It 
bormwlw caav^ t ruloi. ^n ro 
calaawH dttp'i c^m urMaaaS^

376, . .. ..* L A -4 a J 5T
In oaaul conw^r^orulal A fjn?hiu\ c=^ G( w o.

draaata wa aalaulaaa^ o^ntru 't?^!*ac v^Y^i uYa tiinhlul'*! da
In tMvl uonw?TtarMlai R a^dla a tanaiunil rt-

COW^k)t - t * *3^Ueoa^J^'w?,34Uaca60
ST

a, o( * ,

eoa&)t' d<Jt !/taw^o^ -^,34!Jcaa9O^
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d) <X- 120*

e) (X. 150*

- _/ ooo(^t- 4^)d^ - ^-U(- ^)-2.3dUooa 150*. 

-r

ReaultA cH poairu eoaul geaorel (peatru 0) valoorea 
teaoluali medll obtiaute eate e^eM cu teaeluaoa medic ooreapua- 
c^toero peatru <X -o tamultitK cu cea ex reepeotlw [^3 J . odlcK'

coax* 2,34Ucoo<X 0 (^1)

neaultA trel caaurl ta fuactie de valooreo lul <X
1) o"< < 90 '

0 , ragim de fuactioaare oa redreew
2) tX . 50°

%med -0

3) 5o'< iao'
0 , reglm de fuaetioacee co laverto*

Peairu deaoaetreroe r"latiei (21) ee folcaeoe oele douH 
forme ole expreoloi ieaeiuril momeataao ale ooavertorului A(^<-o) 
di ee lategreocd ta llmitelo de eTloieat^ la care ao edattgK ex .

.dcJiJ - 2,3d.Ueoecx .

3.1.5.CaltulHl  TdldKii aodii a teaoianll mutetormlui 
Teaaie^ea medio o metatorului poobo fl caloulotH ta dead
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modorlt fie prin laauaarea velorilee medii ale tens inn 11 er ce- 
lor donH coavertoarw A pl B, fie pria iatejroroa erprooiei tea- 
oioaii moaeatoao e mntatornlai pe iatervelel coasiderad. la ea­

seMl rnntatorelal aootra ooavertorul A eete necomaadet pl ob^lme 
la boratie sale o tenoinne redreeetd de valoare marlmdt

- 2'M*" > °
Coavertorul B filed comaadat, la boraele oale ee po^ obtiae 
tenaiuni redroeete variablle tn fnne^ie de la intervale! 
0*< 90* oe obtin teneinal medii redroeaiot U^^-^.34 Uooacx
>0, lar tn intervolal 90<o<r<150(iea)t

- 2,34.neon(X < 0

I eel deed oe face ua de valor lie mod 11 elo teneianileap 
color doo*! coavertoara A pi B, teaoiaaea media la boraele mnta- 
torulni ae calculeaad oeifelt

^Kaod "^Amod^^Baed*^'^ 2,34Ueoooc -2,34U(l+eo*<* )

TeaoltS deci cd tn intervelolt 0°<o(< 90^t

^Mmed * "Aaed * "Baod

lar ta intervalol t 90 <c<<150(iao)t

"Meed * "Aaod""Bmed

oinall Mtotoralol, valoarea medio oe c loeleaad dnpl com ar-
Dec!! ee face on de orpreala teasinnii acmeatane a ten-

- )-2,34U(l^coo 30*)
b) Ceault <X* 60*
To coaeidord iatervelult j J

r ? 7-

"Mmed * ^3^ / oimMtdMt . u(le ^)-2,34V(loooo60*)
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U(l+O) - 2,34U(l^eea9O^)

a) Canalt <X .150^

w eonalderW iatervolul!

.^(i-4_).
u eaa&Ot)dMt 2,34U(leaoal5o")

Citi tn oaael general! - ",34U(lecoac^)wU^(l^eaao<).

3.1.6. E p eela tenalasil la bamela natatoralcl tn annul 
real d a fanotlaaare

In aawul reel de funotlonwe el sohemel de tncercarw a 
aotoarelar aeincrone prln tnctreare de la tneraal ta gel la wareIna 
noalnaM (pl abler peate), freoten^a f^aoede pa n4sur4 ae ae tmoar- 
e4 notarnl de taeercat MA, reepectlv pe n4aur4 ae turafia ecace. 
Leel , tn reelltate f^. Ca nrmare, U aoede pl d el U^U^. Teinpl 
leaalnaea U poate fl naatlnatd la o valoare coaetanH prla Inter- 
aodlnl aampeneetcMlol elaeroa CJ no floated aenpra eacltatial ae a- 
tola.
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o)o^- 90

coa

coa

d) (X- 120

t)(X* 150

)+coa co (22)

(23)

BUPT



91

In fig.50 =*e preslntK variatiile tenaiunilor dupA cum 
urmeanAt variatia tensimilar faeelor de valoaro efeo-
tiv^! wUY pi f^ecveatA f<f^ fig.50.a; repreaentarea graficA a
variatiei tensianii moaentaae redreeata n^ tn eceat can (fig.50b); 
variatia tenaiunilor da faaA de valoare efectivA U<U^
pi ?<?! (fig.50.c); variatia tenaiabii redreaate tn aceat can 
(fig.50d), variatia tenaiunilor faaelor de valoare efeoti- 
vA pi freevenf* f^ lec<(w 120* (fig.50e); variatia teneiunil 
redreaate tn aceat can (fig.50.f); variatia tenaianii antato- 
rulnl oyprinatA prin rrletia (22) eate rrprezentatA in fig.50g 
iar exprinatA prin relatia (23) tn fig.5o.h.

Ymreaia valorii medii a tcnainnilor eate tnacrieA pe fi­
gure pentru fi^care can tn parte.

3.1.7. OurentQl^edln din circnltnl internediar al nn- 
tatarulai

Valoaree nedie a curentului redreaat poate fi calcnlatA 
co relatiat

i - -y- - --g-- - (U+U.coe )A A tS

tn care 3 onto veloarea reaietentnl totele a circuitulai interao-

^ariatie carentului i tn fnnetln do unghiul de coaandA 
avtnd co perametru teaainaea U oata preaeatatA ta fig.51. Jo pre-

PI0.51. HG.5X.

olaeaaA aS ta intervalal) o"< anbela eoavertoara A pl B
fnnctioaeaaA ta regia de redrooar, iar oareatul 1 oironlA Intra 
ole ta elreaital internediar. In inttrvalult 90 MO* eon-

BUPT



BUPT



vertarci B fnnetianeenA tn regin Be inverter (U^<0), debiting 
tn rafea eerentttlt

Din figwrB ae pacta obaerva madtil de obslnere a diveraelor 
velcri ale carentalei pi anane* fie prin mentlnerea eonatantB a 
anei paramptrn (U papc<) pi mjificind pa cel^lalt ( <X aaa U), 
fie prin medifieerea ambilor pe^aoatri.

In fig.52 a-e reprewentat variatia curentnlni i in fanctie
de tenainnee M ertnd ea oaranetre an<^hiul c^-.

*.1.F. Peteree din eircnibcl internediar el nutatorului
Aceaets po^te fl cslculwtff cu reletin*

2,34^
P - U^i - - -3 - * (1+oeao^r 

pentra eaeui etnd U-u^. Hdapeotiv!

P - (U+r^ooao()

pantra eaaal etnB 0
In intwrvel^l! acreaM antere^e con^umB ?n cir­

cuital iatermediar prin dialpare, iar in intervalult 9?^e(.<150^ 
ae reocpereanH tn re%aa(dac& ae ne^lijeazS pierderile pinS la 
retea).in flg<53 e-a repreeentai puteres ^cj^eratil ''I'y In fane-

M

93°100° 11(T 120° 130° 140° 150° X
BM 53.

tie Be 04 pentrv BenB veleri (3?0 V pi !2o V) ale teneinnii de 
fepBU-S^.
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3.2. Blooel de w**—

In^tolatle de taoereero roouperotloA a motoareler aeia- 
oroae propun* de autor implied Introducerea nnui blue de comaa— 
M edecoat, ^n scopal realiwArfi de impaleari obPesOdnz'toare 
ta vede^fea conCne^lol don' an dtalo blae OeterMiaat a odlw paoe 
tirlotoaro ce cMpttn invertorel matetofwlai, poaAfw oalgurorea 
proteotlel inasala^iei preena el ta ooepul eeollwArll ooweOlar 
de teaalaae alternative fl de eoreat eeatlaaa dp dtferito valori 
aeceeare pentru difefite conpoaoate eleotreatao.

Ae tlel, autorul a aonoepat pl roeliaat an bloo de oonaa- 
dA eorespunz^tor, oe oonatitnie, prla aoutetwa aa, obiectnl uael 
inovatli [57J . t'ertloularitatea blocului respectie coaatl ta 
faptul c& e?to deatinat opeclal p ntru lastBla^le reapoetloA.

ichena de nrinclpln a blcerlul de aeaaadA eote preaea- 
tatA tn figure 54 fi no eoapuae dla trei prlncloelet

3.2.1.iloteaul de formare. b^ooare al aaaLliieara a 
l^nul3uril,^r de eocuy^^ a tiriotoarelar aatato- 
rulul (1):

3.2.3.Jureele de teaaUme (3).

3.2.1-leteaul de formare. blooare al Mpllfloare a 
ianalenrllar eeta pr^aeatet. In detalia, ta fl^ura 55 ?i ae 
aoapuaa din ur^Stoarele cireulte electronioet

u) ae r<?^ea;
b) '^euitul do fo:^e<re a impulsurilar de oomaadA;
a) Clreuitnl do bloaare a inpuleurliar;
d) Clroai^al login oanbln^^ional (G.L.C.);
e) Clreuitul do smpliiieare el separare galvanleA

e) Filtrol de ret** oete do tip % ft oaastl dia dowA 
eoadonoetoore ?1 on realatoe a^oAray valorl pi montaj rowul- 
tA dla fl^urA.

b) Peatru realiaarea olateaulal de formare a iapnlaA- 
rllw a-eu foloalt trei cirooite Integrate de tip ^tAA 145e
Da aotfel do eireoit poate oo<eaada altornetiv donA tlrietoaro.
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SSTEM
REGLARE

AN'PL.iFICATOR
T

CiRCU!T
LOG!C

COr.'.3!r -'.TiOL'A'. 
r ; v ; r* *r 

__ r_ r__ .__ ___ ;
r* ' i r

E..OC\RE
!^'T"JLSURt

!N:PULSUR[
3x [3AA^5

FtLTR'J
RETEA

Si'JN! 
F'NUE

TENSt'JN! 
StNCRCNiZARE

FIC.54.

0 redere ezterleer* a late^ratoralal /3AA 145, an elr- 
wultwlw acpllaeabarw, eaia prweeatet* la flawra $4, tar acha^ 
^Iwa ta flpara 57.

EwpA earn aw parte ebeerrr 41a saha^a Wlaa, aa alraall La- 
twaraW A AA 145 we eanpoae dlmlr-ea a$a^ 4e alaereaiaara, aa dis 
powitlv aa teaelaae Malar- a er labile TLT, aa eeapareter C, aa 
elrealb aaaaelabll, 4oaA peril ledww Pg, dad treaalaterra 
Tg^, Tgg d It plat (fl* .5t), la eare aeaeae aea ee obila dl- 
rerae eeaaale de teaala a. Prlaalpalela aeaaale a tai preeeaiabe
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no.$6.

Uc

16^5 7

HG.57.

Astfol, la pinul 9 aoaopto aomnalul dw ttnaiuno, propor­
tional ou tonalunoa rotwloi (oonnal do ainoroaiaaro). Acoot aon- 
nal oato furniaat do tranaformatoarolo do oincroniaaro TR2-d,iar 
forua ooroapunaStoaro oato obtiauti prln interaodiul clrouitolor 
do linltaro fornato din diodolo Zonwr (fig.59.a) pi filtrul 
do roton (fig.55).

Cu ajutorul ooootui aonnal ao oinoroniaaaad inpulaurilo 
^o ooaandl ala tiriotoarolor oa rotooua do allmontaro.

La pinul 16 30 ohti^o ua impula do sinoroniaaro caro oato 
foloait ponwm iaitialiaaroa tonaiunii liniar-wariabilo TLV tn 
formJ! do dinto do fiorXotrda.

La pinul 7 oo obtino ownaolul TLY, a o^rul pant! oo poa- 
to aodifioa on ajutoawl rouiatoarolor pi pi oondoMato- 
rului C, (fig.56).

La pinul < oooopto twnoiuaoa do eoaaadd do lo oiatounl 
do roglam pi ^rotooti*w ooro oo prooerin prim potontionotwul y 
(fig.60).

Lo pinul 2 aw abtino oonaalal do oouandi a fomArii in-
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Semnificatia)

S--mnat de sincronizane Ug

tmputs de sincronizare

Tensiune tiniar-variabita (TLV)

Tensiune de comanda L)c
Semnat de comanda a formdrii
imp< tisuritor
Semnat rezuttat ta ftecare scadere 
a semnatutui de ta pinut 2 J

f imputsuri de comanda

F1G.58.
palecrller. Semnalnl dewlne aul ta Mcmeatal to cere teBalaaea 11- 
aiar-warleblM detlae egalt ca teneianea U_.

La plaol 11 se obtlna, ta fieeare aemlperloedt, aa aaanal 
coreapaazttar fraatalai da cMara a aamnalalai da la piaal 2.

Ceaparataral C (fig.57) ecap art teaeiaaea LV ca taaalaaaa 
U^. In aomeatal clad teneianea LY deptpepte ca raloare tenslanea 
0^, la piall 1G an ebtia impalaurl defecate Intra ale ca 120* elec 
trice iar la piall 14 lapulaarl ca eoelapi defMaj tatre ele, dar 
defanate ca 180* eleotrice fat^ de impalearlle piailor 10.

la figara 61 atat reprezeatata aoeate iapalaarl de cenaa- 
dH ale celar pace tiriatoere ale iavtrteral 1 preaeatat aeparab 
ta fi^ara 62.

Prin eonetraetla lavertarulai. pe fleeare fact exlatt dent 
tiriatoare dept caa armeaatt pe face R aiat tlrietaarala pi Tg, 
pe fane 3 tiriatoarele pl pi pe face T tiriatoarela pi 
Tirlatonrele pertchl de pe fiecare fact a-ea vale at fie camaadaie 
aimnltaa. dcoereee intr-o aatfel de aitaatle a-ar aaaite aa aourt- 
ciroait la bornele clrcaitulal intermediar el matatoralal. pria 
face reepectivi.

Fiecare tirinter de pe aceeapi fact ee caaaadt ta eite a
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wwsialttrnat' * teaoia^ll faoel respeetiwo. Dw eeenpla. tlrip- 
torel We pe feme 3 ee coaaaWl ta weaielferaee^e peeltlwN a 
ttnrltutll feael X, ter tlrtotaral T? de pe eeeeepl feed ee ee- 

ta oealolteraafHo eegetlvS.

r cote reaaltl die filter* 61, le oi a&ieet dot prt- 
meoe eozoado, prim lapala, etajl*ea urietvore^fe feme dl- 
ferite. ^pt?el, ttw^storul 7^ ^rJ.neytc prlaal Lmpulo alaaltea ca 
el Wailea impale el tiriatorolei ee mere eeadaee pe etf iater- 
rel We 6C* electrleo, dopd cere prioepte eel Jo-el dellea la- 
pcle eliMltaa ca crltol lopvlo el tArietfrtirji 7g ee aero ceadaeo 
efr"t?!!a tee? on latwrvel de 6^ electrleo cere tlrlzto- 
rol ?Y ** bloeheoad. In eoeot eomeat tlriotorwl ptiaeple prl- 
wol iapolo olmeltea CH cel do-el Ceiloe lapclz *1 .IrioSoralal 

ca cere cra&uea pe art^totul lotsrwcl de &?* ol^ctrloo, la f 1- 
;:?lo tlrlataral co blpcbeoat. lc acecet" clip! tiria-
crul T- ?T1 eyle primal t tupelo olaoltea co cel de-d Jollea la- 

polo ol tirl tprolol co core catMace pe ur^ t^rul internal We 
<n ol'ctrlce. In 'mtlnosm, trcnrl^t^rul nrt^eztc ri^al ie- 
polo olaaltaa ca cl dolleo impale al Tirlwtcmlal ?g on cere coa- 
deee pe urmStorvl iatrrwol co 63^ electrlco, dope care eraaeiwta- 
ral priaeeSe nrl^ul lapula sl*u!ltae co cel c<a-d dollee lapelo 
rlait de treaalaterol aa core c&edtee pe ar^itcrv:! la terowl, 

Jap* oare ctclol ee rele.

re obreroi! cd pri; vl ln^lo de ccMtcdX M primeae ttrle- 
toerele, pe rind, op feterwel ?e 60^ elcctrlee, ta arWiaoet 
?Y* ^e Tg, T^, 1^, , lay ol d&llse impale tat dmpf 60*
eltotrice ta aceeapi erdiae-

Al ^oilea impolo peatrw acelapl tlricter eate aeeear 
centra relatrwree !a eoadcatle ee cel do-el Jjiloa tiyi^wotf ea 
care trcbcle o6 eczduoN oieMltaa.

foroto tmpalrulnl Co eoaaadK trCat io *6 ^lw odoM ea 
tizml cere cur? itGl pria tlriotor slaA c 1* oaloerea de ea- 
toaeM^tnere. oote detcrwlaotd do portaetoll P*
pl

Lrp-; . i. H- 'Iti^dlae il ?ureti d>rtM otat eall- 
oate 1^ : 1 r --.-it tqtpo y!**care tlri^ttw ta ^arte prla
ieterBOdlQl alceul i rr Tn oeavl do rewaltd cZ 
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fit****  tirlatar ocadwee pa * darwM da 12o* electrice #1 watt 
blooat *a M lateroal do 240* eloetrlaa fa cadre1 ami clcla 
4* 360* eleetrlae.

a) I* cam 4* owerla aa* opriro * inatoleflol, fltear* 
olraait latepret BAA-145 eat* previawt e** aa pirn (plaul 6) pea- 
tra hloaaraa iapeloarilar de ooaandA. Aoeacta ae reallnaaad prin 
oearia iraaltare* ealoeiorwlal ea emlteral troaaiwtormlal ?g 
(flg.6o), blaafnd aetfel baaaalarea olroaitalnl baaaalaet biota- 
bil.

la eaaal iaatalatiol reollaata, bleearea inpulaurllor ae 
potto fee* de c4tra aleteaal de roglara *1 pretectie.

la octet weep, tele trei elrealte Integrate trobuie *8 
fl* blaeate olealtan. Peatra acoeota ofnt aecaaew* trei iepirl 
de la oistaaal de reglat* pl prateafle, care el octiaaeae ela- 
erea. Aceet fept tael coapllel eietaael de bloear* a iapulwarl- 
ler de ocaoadH.

Featr* a olialna aceat deeowaatal, e-e recare la aPanda­
acre a eeeetel cad de bloeare pl fnloaairea ea cu an precede* ee 
eoaatA la ecSderee t nalanll de pa trenalateerele finale *1 
Tg2 m*<57)- Aceat precede* ee roaliaaaad ea ajetwal anal noa- 
taj ooapuo dla dead roaiotoaw* *1 dead diode legate 1* plait lo 
*1 14. ape cam retain din flg.55.

d) Ciroaital 1 'gio eaabinatiemal (C.L.C.) dubleaai 1m- 
palaarlla obtiaete la plnll 10 ?i 14.

Peatra a faectlaaar* al*ard a tlr latoerolem, fiecar* Im­
pel* de eemaadd trebale el fie dublot do leal anal defaaat an 
60* ole trie*. latraoft ciroaital^5A*145 ae permlto aceat lucre, 
e—a roeara la c.l.c. (fig.55).

La plait 10 pl 14 ee obfln iapol^arl de conaadA 4ofaacta 
latre ole ea 120* eleetrloo. Impeloarlle plnulai lo etat defeaat* 

de eel ed plaalai 14 aa Ad* ole trice. Ca amare, le fia- 
eerw 60* eleetrice opera ea Lwpele de eemend1.

Bnblaroe lapelcurlier ae realiaeeaK ea aj teral clreai- 
tolw loglee 1AK ea 4*a4 intr ri ?i e loelre. e cole deed la- 
trWrl oe ploeeaad dead loplrl do la dead eirealt* iategretoe ana 
do la plnal ID, tar oealeltH de la pinal 14, aetfel aloe* In- 
eft ad roweite dofeaajal de Ao* olectrieo, fntre ole. R aaltA ee 
fal aao* oirealto, c'to anal neatwa fiecare tirlwtam ooaendet.

e) lapelaarlle do eoaaadl racoltote lo plnll 10 pl 14 
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eiat 4* pataee f eerie *1*1, iaeufieleatl peatra weeade tlrle- 
tearelep 4* peter* feleeite (tip 2*9 1). D* ***** , *1* ****- 
ewe e!te *a emnllfleatar 4* pater* peatr* fieaare tlrietw **- 
aeadet.

la acest weep, dept earn reealtd 4 la fl gar* 55 *-aa fe- 
1**19 traaaietearale ^15-2*' 41*1*14 4* 11 pal
lad leal p* fl^erd, preeaa pl * eerie 4* reeletaare pl eaadaa 
eetaere a aSrar welarl rwealtl 4a aaaaaaaa 41a fl^trl,

Totadatd a* preclaeaed *1 eala aeaeeard eerareree gal- 
wealed a cireeltelw 4a eaaaadl 41a elraaitele 4* fertl ala 11- 
rlatcarwlar, 41a deed aatlwet

- da a allmlaa periaolal diatrwgerll bloaalal 4a aaaaa- 
41 ta era* aparlfial aaal laaalaal aarl eacldeatele pa *lew<ea 
tala aeaicoadacteare ala aatateralal,

- aeaeeitatee de a dlapwae 4a pare eiraalte ladapaa 
deate de eaaaadl a tirletaareler laeartaralai.

Separeree galwealed ee realleaped pel* traaeferaatae- 
rele 4e lapala W5*10,

Tlpcl elemeatelw eaaiaaadaetaaee eat* a*tel pe flgaed,
Clfrela die dreptal reaietearelw reepeetlw eaadeaae- 

toarelee, ladle! welaeree rfeleteapwi eleatria* ta JL *** tH- 
reeceetiw cwpecitetea ta ar.

3. .2. JlateaMl de re^laze al arete*tie, preaaatat la 
fi^ara 40 ee coapaae 41a aradtearwle elaaalt*!

a) cirealt de yeglawe pl ILaltepe a eareatalal 41a 
laeartar,

1) cirealt de eamaadd a paralrll pl preteetla.

a) Primal elrealt eale altuat ta parte* 4e wee a fi­
garil pi are ta eoapaaeata ee araAtaerale eompeeeate alee- 
traelee prlaalpalet alraaltal lategrat CI3, peteetleaelrml P, 
trMaietoarele pl reel* tee rale eealraglaHle *3+*^ *1
2^. leeet cirealt ecaper 3 w el owe* preeeried a earaatalal de 
pateatieaetral P cm weloerea ebslaotl de la tradaetaral de 
careat *1 foralaeaal o waleare eoreepansTtaar* a teaelaall 
de eeaaadd U_ a lawwrteralal,c

Tredncterel de cereal eata forawt dla tret treaefee- 
matoaee de cureat TCl-J, pmtea re reaeare ee dledele
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(fi^.55d) pl aoadwaaataral da filtrar* C^.
Cawficiaatal da prapartianalitat* al traduatcralnl a* ra 

glaaad aa ajatoral raalatornlnl aaalraglahil 3^.
Clraaitwl da 1 laitar* a taaalnnil da conaadd J aata camw

paa dla traaalatoarala ?g *1 pl a earl* da raalataar*. Talari 
la limit! ala twaalaail a* pat ataHli a* aj^sural rfalat^aralar 
r*mlr*ilaWlla Ng *1 N^.

N) 11 dollaa airaalt a* campan*, la principal, dlntr-an 
clrcait iataprat CI! pl aa airmail biatatdl format dla traaala- 
taarala Tg pl Ty*

Haaara dla cal* dim! traaaiataara aa ta ciraaitul da 
a laatar att* a diadl lanlalaaaat! D^g (ward*), rtspaatlw 
(rapid) paatra aanaollnaraa atlrii !* faoatlaaara aaa blocar* a 
tirlat aralar ca caapan i^wartaral.

Colapteral traaalatarolal Tg amaaadd prla intaraadlnl 
traaaiatarwlai Tg intrwaa da blaeara a olrdoitaloi da hioamr* 
a ImpalamrllWa in *itaa$la tn war* traaalataml Tg aata ta a ta­
re bloaat! (N^g aata wtlnal, tar aprlaa!).

Jtarn* airaaltalal taaaalant blataWll aata dateralaat! 
da poalpla oamatataralai da dwblooar* car* prla latamadlal con- 
daaaatcralai Cg aplial an lapel* napati* 1* bana traaal toralni 

bloatnda^, rrapaatiw paatnd in itar* J* ecadnetia traawla- 
tawal ?g. 4c*aatt atar* aoraapand* dabloalrll cireultalai da cc- 
maad! a tirlatter*lw lavartcrwlal.

la aancl ta earn aalaaraa carratolal din lav* tor c*p"- 
?*at* aaloaraa aoraapawdtaam Impcal prla interned 1*1 rralata- 
relat **&lr*glaMl Ng, la laplraa dla ciraaltal lotw^rat eld 
a* optima an lapel* na^atlv a* a* apllad, prla latarwadial aaa- 
danaatarnlal C^, la bam traaal^tamlat Tg. Ca amara, ciraaitnl 
baaaalant biwtabll a* aalaaad, traatad ta ataraa da blocat a 
traaalatamlal Tg pl la a tame da aaadoati* traaalataral Ty , 
deal ar* la* blaaaraa inpalaarllar da aaaand! a tlrlataaralw 
lawart amlnt.

?lpal wlanantalw aaaiaondnatoara aata ma tat a fia*r<(,
Clfpala din drop tai rwaiataoralw reapaatlw aaadwaaatca- 

ralar, India! walaaraa reaiataatdl alaatrlaa ta XI , ttXl wan
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3.2.3. de teaeloni. aww rolel do a fumiwa tea- 
eioailo do polarlaere peatro circuitele electronic* ale blo- 
colal We eoaaaon.

3ehema eleotried a ouroel ecto prrzeatoH ia fi^are 99.
A*t fol, do la eceaatd OHmS soacesotH, pyoiecttftd pl 

rooliaetK epoolal peatro eomaada iaatelatlei de tacoroare reow- 
perotlvl a actoorelor aalacroao. ee oVtlaet a t wiaao eoatiaat 
aeetotiliaatH de 24 V (fia.59b). doaS teaalaal atebilieatd eimo 
tried fold de aaaW de el2 V pi -12 V (fip.59a). teaoimalle de 
eiacroaieerw de po cole trel face (fip.59e) pi a teaaiaee pro- 
portieaaH co oureotul 41a inverter (fip.59d).

la voderee reeliatrli practice a eareel a-ea eeaotralt 
a a^rle do eoapeaeate c<M ar fl! treaeformetoral TX1 co deed ee- 
corJare aeceaar peatro reallaaree teaalaniler de ± 12V pl 24 Y, 
tr^aofcrzMtoorelo T12-4. neceoere poatrw teaelaallo Wo elaere- 
aiaeae, o panto redreooare formats dla died ole eeaer D^.g. ae- 
ceaerd !a ocelepl ocop. preeea pl e paate rodreoeaea ooapaad 
dia dtodelo aoceaarW peataa trade* t oral de ear eat.

Ia ooatlaaere. so preelaH oompcneatole eleetroaleo dla 
care oo o^*peao aaraa la oeopal reel izlrll teaolaaller neoeoaro.

Aetfol. peatrw oWtiaeree teaaleallar otaMllawte de 
± LL V o-e folosit anal dia seeaadwreld traaafejnactaealai Tdl 
le oero ao alooerd 24Y, panteo re recaawe de tipal 32X1. aa cir- 
ealt iate^cret CI1, M aapllficatw de erearw CI2. an traaaiatow 

patera dead traaaletaaro eoaploaoatawe Tg pi dead 
diode Zener di D^e reaiotaere pl ceadenooteare. dap! cam 
roeoltd dia figard .

(Ircaital iate^rot ell tapreaad ea traaaiotoral *1*
c tuieoe Moeal otatiliaatw.

filtre ea acestel teaalaal oo reallooted prim laterao 
dial coat eaootooTolor eloetrolitiee pl Cg.

Peatre reallaaree teaaieall aeetoMliaato de 24V ee 
folooepte paatee ro reaoaro de tlpal 3M95 pl eoadeaeatcMl 
Cj, aec&aar peatre filtrere.

dnroo toaoiaailer do viaoroaiaare a formeoad iron ofer- 
aatoerele T22-4 pl puatoa redreoeere octapeal dia diodela

?ontra o*tlaeroa teaoiaail p opartiaaale ea c*reatel 
dia invertor o-aa folaalt traaeformetoarele de eareat TC1-3 
pl poaten redreooare formats dla diodele
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Tlpnl elecwntelae oedaondiictoaee cote netat pe flyurA* 
'if rale Ala draptal roclatoareloe reapectiw coadenaa* 

toarelew iadioA wa!oeTaa rwalaten^el cleetrice in ji cm* 1^., 
rwapoetiw aapacitatea in of.

VALIIMhaA Si ^F121.-??TA ICA A I .TA-
LATU K^Ci-JIATIVt

In woderea conflmdell etodlalai taeretic efeotnat yrwcan 
;i pantcn a choice o iafomarw proolad eu ^rlwlre la c^p rtarca 
la practloA a inatala^lci roall^ate^ antorul a deterainat a ca* 
ria Aa caraatcriatlci aeaniAaatlwa si otile.

Taataawa enpeeimaatald a inatalaiicA o*a efeetuat la caaal 
inoewodcii a teal tl^hiri Ca A-t^ara aalaoeoao Aa peteel ulfeei* 
Aa m. lAc at si m. aw'.

la aooyai inooeodril n^t^rulni da 1^ e uoctcraodiAl, ca 
ajntceel paraaaalalai ta^aia a^ttJtae $i al atceen^ilcr, la aa* 
Awul ceoloc da aotivltato da cerootaao ^1 paclectare* a raall* 
cat aa ataad la Labarataaul DJC4 da la Facuitatea da leetre- 
ta alad dia liaiteaeak

yaatam iaoaaaaeea aotcawelaa da 16^ ta 32L i&t a foat 
otillnat atandol da lasceacad aasiai rotatiwa din aadrul Intra* 
pelndaeli Liaotrocatcm dia Craiawn* wHa a*a rwall^t loo tala* 
hla rwapaatlwA . sa aan^lcaaaad ad si la aceat can Alncal de an* 
nandA al laataladtel a foat cel de la Innarcaraa motomlad de 
1^ at.

la cela ce emeaaA ee woe Aewaenta eazaoter lati d le deter* 
eluate la canal WneorctrLi ealoc trei tl^ari do m;tGano aala* 
crone, cwodl^lila in care an dnot eidlaaio aooeto oaraetaeia* 
tlai * praOMC ^1 warlanta da f^loeire a laatala^lai.

Actfelw in canal notowulul aalacrwn de 11 M ee ooeaaaaaa*

Tied natomld w AST IdJ S
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- IDS *
Cu - 36L V; Iis* 2**1 A* 2^- 1* Mt; oaoy^-o^6; *^**4+ s!

d^t^rul at inoHwal 1* oaloanl 2Poovonto ***41^11

HMM Ui ;1 ?i aint terolnaoa gl %**owwc$a 4* aliaaaAMwa 
notcmlnl;
U * t#nH)1ntMM) 4* la bemold ^anor^ooulaA aalnwon;
a * tura;ia act-Mlat.
In oala donA ocndi;H da inoeroano. variola adriaAlar 

notaanlQi inooroat eoto idoatioA^ tctrucM tscwlwnaa V afaetoa* 
a* naaai adrioilo din nodal T al lnatala;id6.

AeoaatA tmalano oaado (prim frocwcn^H odatA on taoda- 
caroa no mini dalorltA oefBarli taraflaA+ dopd ana o*a pro* 
ciaat la oapltolul 2 (pag. 34-

^on;lnaraa aoootal tortaloal la a waloaro conotastA, da 
obicoi la voloaraa noalmalA , aa rwaliaoaal prim a&rirwa la* 
tanalti^ii ourontnlnl da aacita^ia al ocapoaaat&rnlnl aineraa* 
oci in aaaat on* aro loo an ocaaan onpllnantar da onar^la M* 

oooao cyottaaril llMnlai do woolta^io al ocnpaaaatoonloA . 
Dia acaot pane* do vadorw coadi; ado inoarcaao 2 ooto nai a* 
ooaeaiod ta^A do ooBdi;la 1, dar prtn*latA doaavaotajnl eg ooa* 
Ao atabllltataa do Idnc^l^maooa inatala^lal ouh a aaaaltA 
valoaro a te&alonll t.

Astfol, la iMQjana 63 o*aa IrwaaW aooAolo da war la; la 
ala tonalanlloo ^1 C, proton si ala fzoovoa;ol*Mr tl in
idaagla da coplul la aztawolo aotodR* So aon;ianoaaA os prla 11* 
nlo onotinaA e-aa reprwmontat curbolo oowoaponoitooaw aoodl* 
;lol 1 do lagMunaMH, %i on Halo intromplA awrbolo aomapanad* 
toazo ocndl;ial 2*

la flgaanAd o*a procantat, OMooQtaantw oolao donAtoa* 
dl;li do inceraam^ warla^la utarll rwaetlwo A^ltatA Aa 
eonposaatorHl elnoraa* noaoaoAA otn^tlnl aagwtla lawtrtltow 
din otadMHUl genoMtormlal aolacroa^ pro ana pl ****;fn ourao* 
tnlal do OHcita^la 1 al co^onaatvmlal ran pact iv.

In ll^nra 63 o*a rwpraaontat waria^la (MAr*=^lldar aa lni*
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lor o* Inetmlm^lm ! * curentul mamurbit de mt:tc^.
Ig - carentml debltmt de gene**!*** 1^ * enrvntul mt3.r.lt de 
oompememtctul elmcr-n, rme^ectlv I * cureutul Ain circuit:! de 
rwcm>erMWt in iu^ie de eu^.-l de 1* mrburele motur. : e erne* 

e*e preeentmt cdul de v&rim^ie el nn -lului de cc*

^d cm3 ee ebeerwd die tgurd^ imcercmrem m-turulul m
lameput de le mewmul In gel ooree^an^Atce LncArc^ril

^*e

1,56 . Ccree^um^ater

rd] [A]
150-25

cos*P

0

16.5A
148-20

146-15

144-10

142 5

20.1 A

!2

12A

1.25325 35 375
FM.6$.

_M_
MN

08-

0.6-

3.2-

0

1 -

IG .66.

eoeetci Imtereel, Hagnlul de cmeedd e weriet de le v^l^Mwe de 
15c* plnd le 141*.

Im rignmm 66 e*m ^rw entet vertex Im fmctorller de pmterew 
cce^ * ml motorului melmcrcm, <m*4^ * ml ^w-ermt rulul de in- 
cdwcmme. eem^L * ml oe^t ereet^rulul elroron, cue - dim cir- 
cuitml de rwou.ermrw, ir funo^le de ctul 1 Im mrT^rele m^tce.
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la il^ura 67 a* an repreaentat raria$1110 tnm$lllw ala* 

oreaet n^ * a eoturulnl aalaoroat^ a^ * a generaterulal aalw* 
aroa, a tumlial netomlul da laoeroat a, a alunaolrUww d^ * 
a aatwalai aalncroa, reapootlw a^ a penemtomlnl da Inedrea* 
re, la funo^le da eeylal la arborelo noter.

n
[rot/min]

1500-

1200

1300

-O.oP-25
-0.02
-0.03
-004

i10.67.
la flgam 60 a-a presentat warlaila pnterllaet P^* pc* 

tarea aba wtitd da noter, P^* puteroa debltatd da ^aoratownl 
aalacroa; Fgg* pat area abeorblt* da ocepanaatorul almroa; P- 
patarea din raaawa da racaporero la nndal K; P^* paterae re* 

oa. wratd la eaaul foloelrll laatalailal de laoeraara rwoepean* 
tied la vnrlanta fdrd trannformatoarale de adaptare 
ti Med revatatnl do aarcind R , P^ * paterae rea^eratd la 
caaul foloairll Inatalailel la wnrlanta <m na elngae draaafee* 
sator * paterae reowpopatd In oaaul fola&lrll inata
La^lei w asibelo tranal^matuare ^1 T^.

La iMArearaa nominal* a act-rulnl a let oonaaaaato pa 
figure valorlie ooreapwaa&toaro ala paterHae reopactlww.

n libera 69 a*an represented oaoilegraHele twalanH a^ 
gl ^antnlul 1^ ale aotumlul laoeroat* la neraul In gel. Ma 
dlagmoa resnltd ;1 valerlle edaetlwo ale adrlnllor reepaotl* 
ve, praatm* 1 valoarea w^inlal de def anal dlatre oelo deed 
adrlad.

In fl^am 70 a*aa presentat oacllagraaele a
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eeaenea^ dim diagram* aai results valorile elective ale aAri* 
nilca ran pact ive, precun *1 valoarea urjhl^ui de defazaj co res* 
p^m-Atcr ^1 valoarea frecven^ei tenstunil .

Ln ii^ara 71 a-au rep resent at caoilo<.ra.selc t^ralur:li
t cure tulni 1^ ale ajtjrului incwroat, la incAroarea u'^la* . 

le zzeacoea, din diagraa* remit* valorile elective ale ^riai*- 
Icr respective^ preono i defaaajul dirt re oele dott* KL rl i.

figure 72 e*an prc-eztat wcilogramele a&rinilur alec* 
trice! a, i^, i* ;i 1 din nodul la Inodrcarea aarln* a tc- 
rului. .e aaenenea din diagram* result* valorile elective ale a* 
dealer aArlmi, preoua pi defazajmle rez^eatlve pi valoarna free* 
Veti,ei teeialunii din n^dul 7,

.oArilw la care slat represents!* oacilograaele ct ligu* 
rile 69*72 slat dap* etta uraeaa*! pmtra our ent t 1 ne ° 1 A^ 
iar peatra tenaiima t 1 ac 1c V.

Ln flours 73 e*a preeantat diajmna faacrial* p^r.tru oa* 
zal ULn li^ura 69.

In fi^nra 74 e*a r^yreseatat di*grasa facerial* ;.<r tru ea* 
zul din l:^am 7-.

In i-^ura 75 e*a proreetat diagrara faaurial* p^ntru earul 
uin fi^am 71^

In fi era 76 e-a r pr^ entat diagraaa fasorialA tru es* 
aul din li^ura 72.

In oaaul nzt^rului aaineron de 16 rv ee conee-nesri ur* 
adt^arwle!

Tipul a^t^rului! LilP * 2
^-346*,2&* V; I^,-22,6 16c eoe^-o,75,n.-739^ .

Lctoru. a loat laoercat Ln aro&t^arele conJi^li:
1. * aonat.; oenet.; U - cenat.^ n oucat.

2. * onnst.; ccuat., I oonat.^ n / ocrjt.

3. * O4,E*t.i oenst., U oeaet., n * c^ mt.

4. d^ * oezst.^ aenet.U * ounet.; a * cc^t.

5. - cdnst., cvnst.; /f^-ocnet.,n * e<^ at.

altfel sceste eordi^ll elnt spec .Heat* la ^L-lul 2 
ande ee fee i nnale prec^siri de detaliu, pr: tre
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oar* $1 fa^t 1 o& aoaata coadi^ii sint oela pw&lblla, I ata 
a# aitaa^illa in cam p^ata fl pus aA tu^ColMiasa an s^tcnr
aalncToa^

Ftg. 73

Astfal, la fljurlla 77 ;1 78 tint praaantata oaract^ria* 
tldla aa faac.ln&am ala acturalal in aatul priaalcr deal eta:* 
dl^ll da inoaroazw, dap! oaa araaaaA)

in fl^om 77 aa mimaintd aedul da variable al amltca* 
mica adrlalt putama absurbltd carentul absorblt rart* 
ua^wntul taotcyul da put ar a oea^ ^1 alu^aaaraa a;, in 
Iuno^la da cnplal la avbomla autow, iar In fi^ura 78 variatia 
adrlallam f^* fmcvwn.a allnwifava^ n^ * tura$la
alnamaA. n * tamj)la ^1 a^ * alunecaraa, in tunc^le as aeawasi 
aarlua,

Dapd aam aa pmalsal pl la aawnl antomlaf da 1 jt . va* 
luama t^ aalunll U da la be mala te rulni da Ino. roara, aa
Infl uan^aaad aamoterlatldla actemlal cam aa InocaroA.

t^udal da variatia al tmalnnll U, in oanul c<?lca daud
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0020-
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0.G16-
0.014-
0.012-
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0.005-
0,004-
0.002-
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739 ret/min45

0.750 0.50.25

« n

FIQ. 73.

M
1.25 * 1.5

1 ^1 do Anooroarw oo pr^alntl Im figure T9.
wuloarea OMtotantl lo care o*a aaaAlaat tom^wno,

in *.rimul co lacorcaro^ a foot 4* 6 Mf, rwa^ootiv waloafwa 
da la ear* a*a i^co^ nt IncAroaraa torn Lui la carnal oandltlwl
do laoorcaro 2. / e llcmrt o^am notat onracteTloticlla on dfro* 
lo 1 ^1 cuyewyoatdtoo color dead ecruH^ll do noorcarw alo 
aotorulal.
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Dim flgurlle 77 * 79 aa obaorvA cd tn procoeul an iaeer- 

oar* in ooadlilllo 1 $1 2, notoenl a f at tncircat da ia aerenl

FIO. 79.
tn gul oorospnntAtop onplulni la arbors da G.175 R^, pink la ear* 
oina da a^reapo 1.5 Ry* tn aoaat interval da iMAroare, in oaaul 
oanditiai 2 da laoercaro, twnataaaa U a variat da la valoarea da 
5,93 nV la 5,49 kV.

Uwdnl da varla^la al an^ inlnl de oooandA 04 al tirletoa* 
rolor invertumlnl ea repr^intd in fl^nra Sa obaervA oA In

Suwon 1 al de nodiflaara a lacAroArii roallsate, wn^inl a variat 
do la va)oaran ini^ialA do 15^^ pinA la nmal 14u^. Aoeaata no 
dateewpto daptaiad* ea ?1 in oaon] noterulal da 1^ ki, oA ^ana 
de variable a oorectulal aboorblt da eut^rul inoercat eote mod 
(da la 11,75 A la 31 *1, von vodoa la anal lea actomlui do 32o 
ae, a co total altd al tootle din aooet panct do vowore.

in ll^nra 01 aa pro*into variable paterllawt F. , * pataroa
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aboorbltA da no tar iaooreat; F^* puteree dabltatA da penern* 
teral aolnoroc; F^* patarea abatrbltd 4a eeoecnaatoml pin* 
cram; P - putwroa Ala clreultul da reeapwrazo la nodal 3; F^* 
putoroa r&cu^eratA la oaan! varlao&l da foloaire a oe^ewel 
flrl tranaforsatoarelo de adaptaro ^1 T^; * paterae re*
ctaperatA la canal warlantel de fcloeire a oe eael oa tranafor* 
natural do adaptaro 1 , aaplacat Intro nodal 3 pl abater; 
paterae roeu^wratA la^cacul waylantal de folcalzo a oo^ccei do 
iaewoare Mt anbolo tranolnraatuaro do adaptaro.

entra laa&rcaroa nont eat d alat oar&ate pe fignod wale* 
rile ooreopvBedtoare ale putcrilcr. So obsarwA ad coa eel aero 
eantltate de energle no recuperoaaA la prleal con, iar cel eel 
pupln la nltlaal coo.

in Hjurlle M pl 43 co prwaiatA variapla aArladlar die 
nodal Ji, la ocndi^la do iaceroare 3w dapl eun urn new At

la ilgnrn 42 aiat repreoentate adrinlier U - teaalanea 
Ala nodal 3, Ig * car octal debl tat do g*neratjarul aalnoroa, 
I * oartmtal abacrblt de eoMpenaatcenl ataeroa, yroewt pl I * 
oarentcl din rwaera de raoapemoo.

- llaie oontinuA o*an traaat eareeterlatlclle oapori* 
aontalo, lar ptmetat oaractorlatioilo aalealata.

la figure 83 dint repreoontato oelolalto aArlnl Ala no* 
dal X ;i eaanet oca * fuetural de patera din raaurn de race* 
peraro, <^* petarec reactlwA debltatA do cvcpenaatw, oos 
ddOtorul do putere al gaceratorulal aolnoran, Fg * paterae no* 
tied detitatd do generatorul aa In or cm, *- puteree aotivd din 
raonra do rooupararo, paterae reactlva abaorbitd de gone- 
rater de la otK^e&aator, noocaaart aredril cla^tlal nagaatlo 
inwirtltow, puteree roactivd abaortiltd de trnmafomatoml 
de adaptare 1^, anplaaat intro aodul 3 $1 anta tan, one * fac 
t rul do putore al aoeoenaatorelal olncroa gi p * paterae ac* 
tlvl abaorbltd de een  ̂anna tor do la ^anemtarul aalncr^oa.

Lin preaaetaraa oaractorlotiellor do aal ano, raoult* 
od ole au f^ot dater^miaato in eaoal laoaroAril notomlnl on 
Inatala^m do iaoeroaro la war Ian ta on an alnpur trenaforna- 
tor do adaptare tT^),

In figure 44 ae prwlatA varlatla nArinllert free* 
wm$a tonolanil do alimautoro a ootcralaA oo oo InooaroA,
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P[kW]
^^^Q[kVAr]

0.9-

0

165

0.8-200

0.7 175

0.6-150

0,5+125

0.4 - -1C0

03 -- 75

0.2 - 50

0.1 + 25

COS <p

Qs

125

52.5

Q

125
1—

0,25 0.50 375

cos

1.5

132.5

009

Fig. 83
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ScAdarea fracweapel fg a* datorepta IncdroAril notcmlal 
prim aoAdarae tanapiat aoaatala 3I daal ta ipaaaHatazalai . Pa 
Intamalnl ccnaidamt, aoaaat* aoddaaw aa pradnoede la war 
laaaaa da 49,9 da la 44,9 aa* 14* aaaalaa nwmlnalA ceroapunda 
wnloarea da 49,35 at.

CerwapunaAtor aceatar waria$ll ala freawwnpelar yl 
f-araaultat, la cwnaooin$A, §i wwrlatla dia fignrd a tnaa- 
tllla* aincrcna n^ ping.

In flgnrlle 85 $1 86 aa preaintA diagramale faaoriala 
ale tenaiunilor $1 cnren$llar din nodal H la neraul tn gal, 
dcpA cum arm can Aw

In figure 35 aiat prcacntata nr*lalle ealculatew V* 
tenalunaa In nodal If, U^- tcnaitmaa elactrcnotoane da fanA 
Ala atatorul ganeratorulul aalncrcn, Ugg- tanaiunaa electre- 
notoare polarA a ccapcnaatorulnl alncron, 1^- rTrentul abac*- 
blt <la conpenaata*, 1^-carcntal da Hand la aaraal lb* gal al 
gmioratoralul, Ig- aarw*tul da faaA roturlc al gencratoralnl,

- idee reaua la atatar, I<*C - cureatnl dia ciraaitul da rw* 
enperara.

In figora 86 aa proa inti u $4 anren$il I pi Ig ndanmpi 
aaverincntal.

Din diagmmale reapeotiww aa poatc upcr abaaawn cd aalar 
tA a aaaotltata aproapa perfect! cm privirc la valaaraa mdri* 
ailcr oit $1 la dafana Jala recpcotlwa.

seared* repraaaatarc cate dnpd con nmaaadw
la na - 1 Mf

1 na - 1 A

In flgurlle 87 pl 88 aiat reprec entate aceleapi ndriai 
in nodal N, pantra inadrearea nawlad ooMidemtd, in rw' 3 
da iaceroara.

De aaeaataaa pl in aaaat oca a* ebaarwA aoeeapi aractlta- 
te cm prlvire la airtmUa ealcalate *1 eela adaurata, ceeace 
ateatA walabllltataa atudlalal teoretla tntrepriaa an prlvire 
la iMtalaplapropueA pl realiaatA.

In flgurlle 89 $1 90 aa prealntd nodal de varla$ie al nA-
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In iipMa 49 alad tmoate owaetcriatleilo ndrleilcrw 
C- tHaelnnoa dim aednl 1^* onwatnl abeerblt de oaopenaa^ 
tcrul elnarva, Ig - cores tai debited de goneraturul aolaoroa, 
I * oarental dla aired tel de rocu^eaara. Trnaianaa U onto 
fMOjlnntd la vnlaaroa oeeetantd de 6 kV.

Cu Unia ocatiand aiat ropreaenteto earbele eat ertneo- 
tale $1 ^aMtat oarbale ^lonlato. so obaarvd ed ealotd e a* 
propriero tctald tub aapeot valcrio, la opocial la laodrodrl

la figure % olat trnaate ourbelo de variable ale amd- 
toarelar adrladw Q^- pnteroa reoctivd debi tail de oeapenaater, 
Qg- paterae roaotlvd aeoaaard erodrll elawdlal nagnetlo la* 
virtlicr dla otatcrvl eencrntomlnd, Q * paterae reactled ae* 
eooard flaaulal aapnctia a^acrbltd de tranafornntoral de adap- 
tare 1^, Pg- patent* active debitatd de generator, P - paterae 
aatiwd aboorbltd de oeaBeaaatar, P- paterae artivd dla dr- 
coital de rooepware la nodal W , coo f - factornl da pntero 
eoreapaaadtcr eiroaitulai de recuperate, ooo <f g- faetoenl de 
petoro al peaemtomlnl , oca tactoml de patera al ear- 
pcBaatowvlai.

i e obeervd ad P * eeaotant intruait repreelatd petorca 
de antronare, la acre in pel, a oeeponaatvrulad,

Pdciad c ocaperaila latre earaotoriotlella raproMOtete 
in ^l^^rlle 9c ^1 S3 reanltd cd la ti^ la eacdldla 3 de 
inceroore la eareina aanlad ocaeidMOtd tfigure 53! njnaco la 
valoaroe de PL3,75 Wir , ta eoadlila 4 de taooreaww (figure 
9c!, ajungo la valearea do 270 kVAr. <ornate oo datere^te tdy- 
tnlal ed la alttaal can inoaroarea ae odaetaeaad la UOoenataat, 
law aoeaota ae ob;ine prla oreyter^ our^ntnlnl da oaeitatlo 
al eoapcnaat^rnlai,

si de data aoeaota, aa yi la eanal eeaditiet 3 de Iwwnr- 
eero, oo panto tt$er dednoa varlMta de fcloolro a laotalapiel 
de incercare yl annoo cd onto verba do varianta oa on eloper 
tree*fcreator de adaptare anplaoat intra nodal W yi anta- 
tor.

In fi urlle 91 yl 9d no proalntd dlapranole faocrialo 
ale a riniler din aodul d, la aareiaa aanlad eonaideratl, la 
oaaal oendi^iiicr de laeercare 4, dnpd nmaande

BUPT



I *u

1.0

0.9

0.8

0.7

0.6

0,5

P[KW]
Q[)<VAr]

275

0,2t50

0,1 25

0,6*8
225 4^4,^

200

175

150

125

100

250

^2

82.5*

0 0,25 0,53 2,75 1,00 1.25 1,50

44-p
420

o.c<?

BUPT



BUPT



Im flgnra aata tmaatd di M^rarta tm^rlnllar calaulata, 
1mm Im fi^taa 9? d1 n^Tana atrinilom n&aumta amparl&ental.

In fl^urlla 93 $1 94 mint prac.aatata diagrameie famoria* 
Im mln aoalam^i alrlmi Im aarnina maw'.ad In nadul ?, la oar 
mul condUlllar 5 dm inner oar* tpagiaa ^3 T, dnpd eun nrraa* 
nd! In figara 93 mint repratantata mdrt!wile oalaulata, lam in 
fldMa 94 mala maaaiata arparlmantal.

bmHmiflmn^la nmtm$iilmn ndrlailar in acaata fl&uri anta 
Hentlad an man faleaitd In flgurila H? ^1 88, nadm este vurba 
da aca-aayi atrial, tar in annul aaadi^lilar 3 4a inoarcaaw.

Cm privlm la aalltataa reaultatalar c^^lnnte am pumta 
tratm aaaaloalm ad ndrlmila aalculata mint aprmapa identlca ou 
mala ndeamta arpartaawtai.

In flgnrila 95 ^i 94 ma pmmiatd waring la adrimilw in no* 
dul X , la caadl^illa da laoareara 5 (padima ^3 ), dup^ num

In finnan 93 mint mprwmtata vrla^iila nm^tc-aralar 
ndrtnt a J* taaaiaaaa la nodal W, I * curwntal adaorbit da com* 
penaataml alnarcn, I*- mrantal debitat da ge:aratorul main* 
arum, I * curantal dim olrcaitul dm racupmrara H * ou,lai 
la arbumla motor, la lunctia da a * tura^la mot^rulul aara 
am laaaarad.

Cm Unia ccmtnad a*ma pre* an tat aarbala adrlsilor de tar* 
niaata aaparimeatnl punatat mala anlaalata* Din ll^urd rm* 
multi a apropiarw aafleiant da buaA a curbalar malculata am 
aala anparlmntala*

la fl^mra 94 mint rwpramaatata waria$iila n&rlxilamw 
pataraa raactlvd aabitatd da aonpanaataa, Qg* putarwa raaatlW 
abaarbitd da damaratar, Q* putaraa raaotivd abaurM A da trama* 
faroataml da aduptara T^, pg* pataram aotiwd dabitatd da da* 
narm tor, y * putawan aatlvd din oiraaltal da rt-cu. er are, 1 * 
putaraa aativd mbaurbitd da oaapanaatw, cam * faat ml da 
patara caraapanmdtar olrouitului da rwea.wrara In nodul ?, 
mom - * faatarul am patara al ganamtamlni, aaa<f * facta* 
ml da patara al aanpanaatamlul*

it flgnaa 95 ma canatatd cd maradaa aaaatantd la earn 
a*a inneruat aeteml aalmaraa m teat aea aamapan^dteam anal 
ouplu la adtaaw da ^5 M, raapactlv - 1^)5.

BUPT



____, , . . . , . n
600 620 640 660 660 700 720 7467rof/m/D J

*10-93.

Q2f50

<--- ,—,__________ , __ _n
600 620 640 660 680 700 720740/ro^/h?

BUPT



In flgam yT an preclam veria;la alter ndrlml aped*
In emdi;111a da laoereara 5 tap* cun nruoa, d, n^- turn- 

;la alncrmd a netcrulul inooroat^ Eg* tnra;la oincronA a rme- 
mtemlel mlacront a^ * alanaoaraa eoterdui aalnoron, o^- alu- 
nacaraa ^enemterdnl. f^* frecven;a temelurli da alirentara a 
Os-tcrulul Inccraat, f^* frecv^$a te&alnnii dia nodd

Dnyd cun aa abacard din flsnm* alnneoaraa w*a am- 
;lmt la valearea cenatantl de c,elT6, aerM^uaa&tearo a^rainil 
de ^1,1S$^ .

In cnaul notordul aolnorm de 3fo dr aa oonse^neaeA er- 
dtearelea

notemlnl, 73-^
U^-2A) v, Ai *',,-iae nW; eoa ^-c^T5; ^^c.935

Rotorul a feat Inoermt In nmAtpamlo eendi^t;
U^vateat. f^- ocnat, M*omst*t a / nonet.
La prwdreand d novate ddM^ii nint, da altfel, cola 

ml freer eate In acre fuao^lommd an eater adacroa, in dlfcrite- 
la procaoe da pradne;la.

Aatfal, In flram 93 clnt prwentate eamoter let idle 
fund,tenAle ale not-raid lace rant, dupl cue nmeaal,

- randanautul aotoruld^ oca faatorul de patera al 
n^torwlul, 1^* eureetul aba or bit da eotcr, C^* al t^ccarea note* 
mid, D- tura;la not^ruld, ia furc;ie da la nr^orele ea­
ter.

-up! am an e^aerwd din ii^urd, la proceed de inotumm* 
nctwral a foot laaireat do la rvrod la gel al lBataln;^d eorua- 
puaa^tor eupldal M - e^2% la aawdna aoreopoaultoam an- 
^lulnl de **-1,^.3,.

&e aeenonea^ la eardm nuclaalA (^W^l;, c-an cotaeunat 
po wdorllo nAridlaar repreaentatOw even co co m face yi 
in one al flrurllar nmAtoare.

In firnm 99 no preolntd mria;ia ealar trel our^r.l dla 
nodal X, Ig - enreatul dobltaC da rei eratoml aoinsrja, I - cw- 
rental din ranum da recuporam, I-* eurental adverb it on eeepcn* 
OAteml oinorea. la funa;le do oupiul la arbcrele a-tor.
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Im ilgnra Ito aw reprusintd verlag in color lai to ndrlad 
in Aodul N, prowoa ^1 A <X do OOWMda A tirlotoamw-
la* invertcrulul, dnpd ooa araoasA! u -taaelnaoa din medal 3, 
ma* * faotorsl da patera din eiroaltnl da rsonpeararo in no** 
dal 3, eoa * fattor ,! da petaro al danaratsralel esiaersn, 
Q_- puteree rv^otivi -i^bitatl da aMsye^aatgral dinaros, oaa w
factoi^l Je ^tere al scap^tstwruloi in faac^^a da
wapiti la *rborela wtor.

Un flgord aw obsarvA ol toBoiunea ? oo aau^ise la 'talga* 
res cocstartf. do V, ogald os ttesiusoa da alluertsro a 
motwulul l--cyroat.

variants da folesire a inotala^iei a* laoeroaro a earao* 
terlstlcliar Jia tlgarllo So, S9 ^1 law a loot oaa aal alapLA 
pl ocv^csiaA, adloA IbrA trasslor^nt ardle do adaptare pl 
*3-

la aaau^ aaoaOAl awtew a-a petal Poleol ayronyw tnt-ea- 
ga Bond do 15o*"9o* a wae^iiaim de WMsedA destisatA furo{lo­
rn Aril invartorulul, Aoeaota oo dat9Tj?te faptulul el aoest mo­
tor are tenslunea de sll.wentare sub 4^ V ^1 oureut ware in 
atator. In aat^-l de CASuri so pr^teuAl fc&rto ti!*o a fl folo- 
ait A variants Instala^lei cea ^1 si ^pld ti oecnoaiaA, at it sub 
aspoctul invoati^lol oit §1 al roouperbrii eeorpial eloetriee. 
Aoeaata deoareco clesa'iteLe oe^lcen^aatoarw ou mai trobnie pro- 
tojate la teesiunoa porlouloasA da strApangere, prin transfor- 
natoral de adaptare 1^, as ae ii-twroalaasA intro acdnl M $1 mn- 
tator .

In ij^^ufa lol as prsslntA autlul de wnrla^io al putarl- 
iur activow in casal illvwrsolur variant* de foluslro a instala-
tlei de inoer/trs a actorulJl^ In fvnojie do eoplal la arberele
actor, ursoasl, f iterea a^a<.rbAtd do aotorvl ia-
coreat, puterea dsbitatl le j^^sr^t rul mlncrcn, 'cs*
terse ebs irblt 1 la c^rr.^Tt^nl ^l^crsA, T—pot area dia ? Iroii-
tul de recuyerare ia o^ial *!, F^-paterea roouyoratd in oasul 
folosirli iaetalasiel la variaata oea *ol sl^pld, flrd trans-

formatoaro de alaptaro, ld<m In oayul fcHosirii inotala^idi 
w da variants cu traaoforaatorul da a^aptare ^r2* M^sm in oar 

aul folasirii iristsla^oi cu ad^Rlo tr wfomatoaro de adaptaro
In figura lo2 3e repr-??l td varia^is jrosdMts* * t 

do raouparara a anol ydr^i din puteres sbsorbitd , in funaile
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4* oupld la arborele motor, in oar al InoawoArd oelor trot ti* 
pnri do notoaro alizarin* ca ini taint ia do inoeremro in war tan* 
ta oca mi daplA ^i oeunodeA.

bo poate dedaoo din figure, cd prooontajul do recopcrarw, 
roapoctiv cantitatca da oneryla oloctrioA roccueratA onto on a* 
tit <*al nare t ^n^rea c^tcrulal ee oe ircearcd octo nd 
aero.

,\atfd, in ir^?j-cnroa norlndt, In eval In an re Arid note­
raid do 10 16) oo roouperoaaA a putero 4o 624 din pudoroa 
adoorbitA '(2,.-11,37 kw), ^miod n,62zll,37 - 7-o5 aa.

La fi! puteraa r?cn^*r^td in oazul onlorlalte deuA
motoaro inerraate, dupi urmeane!

In c&L^l yjtoruld de 16c* k^, rczultA?
o,7o n 173,6 w 123,9 rw

respectivt o,79 r 343,24- 27o,56 kW, in coral ootcrulnl
de 33o r4.

^ut^oan a^orLltA a mctoarelor Ineeroato result A din fi* 
gurilo 64, 61 ;i lol unde dat rapreAeztato variatiile puterilor 
la funo,io de cailnl la arborole motor.

In certiruare oe pr^sintA nah TonaA tabelarA o l^famaro 
cm prinro la put?rea recover nt A ta ca?nl alter variant* do fo* 
lasire a Instslatlei do incereare, preean ^1 la alto inoAredrl 
ale nctnarelor. Aceastf ^nforaare ee face in don* nltaatii on 
privire la sums da p^tare reactlvd neaeoarA pectrn crearea dm* 
pmlai nacelle iavlrUtar ,*1 A^incrcm ;i anunO!

a) oi-d on ^itcraa;
b; elnd so da Latakia de ooude^nats&re;

a) In card jdus^rii comptM^sa^arului oiacrcm 
l;.in oaz^l InoureArli la aardna noaiaalA ideMgl

Futoroa 
nodnalA

-Tiittroa 
sd.T.rLitA

______ ihAtcrea roauoardd _______
p*i

10 11,37 7,o5 4,75
16o 175,6 122,9 loC,5 54,5
32o 342,24 270,36 245 225

a In aceot Cd 40 face m: do ur^to^r^le notn^ii*
* puteree rocuperata in oazul fdcsirii variaztd insta*
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1*11*1 1* lactrcaro fir* traaofcr^atoarela de adaytar* 
*!***'' ,

* Ma* a* 1MM f d***tM^l da adaytarw ;
Fyg * Ida* io* tranatoraatoarole do adaytaro T^i ^1 Tg.

' - ' ' !
2^ 1^ oa^ul InoUrcArli la a&rci If * 1^25

3) In canal tncArosni la oaroiaa M^l,3

A Mtteraa no* ilater*a 4b* ______ ?H*w* rowi cratA /kV_____ -
alnald oayMta

^** ^1 'r2

10 14,13 9 T.1 6
16a 219.5 161 143,5 125,3
32o 425 336 3*7 282

* titerea no* 
alma 14
4 /**/

t

l uteroa a^* 
oorbll*

L Patoroa roaMoratA /la/

ro *'rl ^r2

10 11.37 5.5 7.*5 6.15
Ho 175^6 141.9 127,5 113,5
32o 52$,24 29*.36 263 245

2^ in aaaal laaire&rli la aawaiaa 8-1,25.7^

mtaraa w IrutaMa abour*
nlnalA 
. H/

bit*
yA **2

1* 14.15 10.5 8,6 7,5
16o 219.5 IS* 162,5 144,5
520 425 356 327 3o2
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Tamaroa ne* 
wttwH

?wbeaoa ah* 
aewbA46 \1 !**!?

lo ,
16o '*
3^

-
262

12,9*
217.5
ta* ]

-----

W.5
W

S.65
1T5.5

.- ^pb^- -------
< ) « .

da mvrgld eloctri^A rwaa^eratA,

yn^O do altttaiAa eTwd ee weioooolo ooayoneetnmi aiaoroT!, 
in cawnl ytlllwdoM be^vlel da- o^^wsowtaoTW) 
reonyerat^ ?ote aai oa^e oeaoeet)valoarea polerll act lye ab* 
norbita dy wvewoabotsi^oMoowea WoopoaAA^. Aooa^HA vaLano. 
a puteril'cv*a^e!aat.Tul^l 1, ala Sf^^y-le 6C/ Al 
pl lol ^a^tm floaaTe ^lp 6a Mutedr Saceraat.

in ^ontHmare oo o ^arie da ft^SOyrdfii repro*
aentintt o&ria^in o^er odrlfwl eloe^rloe apawytalad aoMr-oemR. 
pune^te al oct ran too til* inatalnyiet,

oatfol to iiowa la) me ayotd oaano hn da olMmjr.lt aye
oe eooor to la plnul 9 al olr^uit^ ^1 irte^rat 'J145.

In Lo4 &s
ob.iaate ^a plnl 16.

4?*^ l&uya la^ ooijfapywalntd tar slunoa ilnlaf-ysuriabllA 
oo Ko la ^imi -

Inj fl^Mra 106 no afatd ooMMtlul do oodMMd pwntru f&rl 
aoroa Injp^lonrULdtr oo id pinul' . .

^n lc7 co yrer l*^t& oonmalul rocwliat Id flSbdyo
ocAdoro a aaoRalulal da la pinal 2.

!n, ftpwo led oe rw*ta^3 f?-A5 <^e t^-OMdd
a tirldtokrolar Inwr^ y^lodL.

tn[ ll^uta lo9 oe vi^uaH^eaaA iop-*Laal 4o ^>daM6 A " 
tiriotoarjolor eoaelat cu tenal<mea de olaoroniaao4 Sa oeepul
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m&aurArll dw aowmdl tt* aaaat aw OL m 131^32'1B*T*

^tf3^nra 11^ idem pemtru war* <x- 132^15'27*.
Im flgura 111 am praalmtA modol da variant* ml tenairn- 

nil la botmala imvortoralni, lbs mawminA.

Tm dele to un^easd am prwintA fcto<grafll ole ocmyo&em- 
telor laotalapdei, dupA cum \traent. At

Im figure 113 aa aratA placa adrool^r do t^aiUDO.
Im figari 113 aa place roju^tcrului ei pro-

too,io1^
Im figure ul4 ae drutf. -. n^nroru'dl d^ i-pulturi 

pontru aaaamda tirietoarel-r itr/ertor^' *1.
Ta Agwra 115 to proa lata a part* atarlaataia^ia de im- 

Q^roare n aot'^tlui asinerun do 1C kt. re il^url so ownaa^moaaA^ 
prir d^ta^lllo acreo^tum^tcaro, t^^i^ile oe eenyua inotalatia, 
incluoiv tM)miutHatvrui da adaftaro amp&aaat Intro rodal X 
ti ^dtataa.

1m 116 aa aratA partoa tnotala;tot ccyrin&*nd com*
ptmoMtt'Ht aldctrjnioo epoo Aoato pe ii-^twA.

Im Ac^Ta 117 ee yr^lrta wtntd^i oadrol inotala* 
tiwl.

Im fla^o lid oo araol a vodore co a: s^s:blu a inotala- 
tlel 3-KKMMaHo ^i r^-ll^erse de .mt^r.

BMHM
I& aceat accp so foe aru&to/^rolo ounaIdera^lit
a! pt^1^1 de Itmrut (l uJ schi;? Ktri,
5)ptnArul crelcr de fttre^lcnare & lrst^.ia^.el la maw* 

etna nuodmalAt 4 ore/scaimOt
a) mo at^ In veuora trcl tipcri do to uro aoiRorunat 

lb rt., 14t) ,1 12a kw.
Dim eutJtlu'. do far-tM.tw de f.iesire a se..e;3ci de Im- 

aerc&*re^ ma Cwdsi-y^A < douA varlanta .trttwwe din ; :nct da 
os era al aaott-l*l inotaie^ioi.

1) Varlaata com Mi ocoAomloa prooentatd im fl ^ra 115 
in care a^aa tAaat mrmAtoarelo aotatiit
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rrc.115.

n?eal a* f::r—ft prat^c* nrw^lw 4w ^aav MATw,blocaaa gl
siu.ii cu^llf^aarw a L<*-^vI^nrllaT

US .11.6
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HG.115.

M - motor aalucre* do tnoereat,
CA - generator aaincroa Ac iaedraarot

c - bateiie do noneeawetmaro^
n - redrew w trifoeat,
L - behind de netoolro a onroatalnl dia oireoltnl 

latermediar al motateralait
I - lavortoy trifoaat,

?C - bloo de coaondd.

3e preclaoaol od !n cslonle an ee coaaiderM cootul mayi- 
alley MA el OA, tntruoTt ele ae leu tmpreund din lotul do ma­
tin! ooiaeroao ce urmoeeK a fl inoercoto.

Coatul aompoaeateler inotolatlol tn oaMl laoore&rll mo- 
taarolor aaincrone do lo tcW onto!

14.096.5 lei
Idea Tn eaeul motnarelor de He H*t

60.069 lol
?teopootiw, 74.6o5 lei ta eooal mctoorolor aaiaorono

do 3:0 Mw.
Coo tel maaoperoie 18.241 lol,
cootul total al iaatoleflal ta eoeal taoeredrll motoaro- 

lor oainoroae de lo aw renaltd oetfelt
16.o96,5 18.241 - 34.337,5 lol

Idem peatra aotoarole do 16o Md,

60.065 * 13.241 - 73.310 lei

ScapoetiV!
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74.6o9 + 18,241 a 92.S5O lai
prntru notoamnia de 3*6 W,

Cmaidertnd a* la. decnreul mmi an a ini 56 zile nelunxA* 
teare.renultd numarul de zile lucrKtoare aatfel:

365 - 56 3o9 wile
Cum lai ctan* aw lucraand in ^cua ac^li3bujFl, aoaasta in* 

sea^mt cd in^tala^ia va luiA^mna zilnle J* earelaa naal^aM 
2 x 4 * C ora.

rastru dnxata da an an reaultAt

3o9 x 8 2472 ore/en
0^1 oYM Tl, rjril 1C2 rrt\:Itr. o'! Yr or.zul inctrc^rii unnl 
de 1C ee rrcri, erwazd o putere de 7,c5 k./orA, in oaaul

motcmlni da 16C Mf, 122,9 k^/ord lay in earnl mttorulul da 
32o kt a putare de 27^,36 k^/crA.

i-eoi lutr-m *?r rrcupe^T;M^:

*472 a 7,*5 - 17427,6 k-Van
in eaaul Inner* Mil mutoarelcr da 1C Mt,

2472 x 122,9 - 5c 36 cP ,8

2472 n 279^36 a 663329*92 W^ae

in eaanl innerciril nctoaralGr de 32c kw.

?acR ee ecsylderA oostcl trurt M : egal cu a,55 lei, a* 
ae pc Ate auluula -crt 1 ----. eratW ye

durata de nn an aatfel;

17427,5 x u,55 ** 9565,125 1*1/*n
in oaaui IneezeAwll mataazalaz de 1G kv ,

5e39e6,6 x c,55 - 167*94,64 lei/an

in aannl notoarelw 4e 16o kv, nee^ectlue

66*5*9,9* x e,55 - 3675*1,45 lei/an
in &^dl ineer^drii watcareier de 3*e ew.

In aaeeatd titnepie ee yeete ealauta tizp';l tn enre aw yea 
te amertl^a Meatal a; de tnaeneawe, dnpi cem MweaeA,

34.337,5 ; 9.565,1*5 - 3,56 mi
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78.310 t 167.0^4,84 - o.^T ant 
in canal jaotoarelor do 16a k'< , raapcotivt

82.88a , 367.581,45 - 0,25 ani
9-LE0^"-T3tj[ 9li." .7trr-mun aHtJSST.

in oawul motoarolor de 32a M .
2)Varianta 00a mai^oonwaicd a inotala^ioi do incor- 

cano preaentatd in flgatfa 120.

' w
In aoeot can, fatK de schet^a aaterioarl, apar tn plow 

eele dead tranofornatoaro da adafptajre al Tg, lar in local 
Material de condoa^odoana oparo oonpcnaotaral aiacapea C3 antrenat 
in perlooda pornirii, do notorul atucillar

Pa fata nceasta cental ocaponontelnr inatala^iei eoto 
da^A can ameaalt

45.544 lai
in nasal tncerolrii notoarelor aeinorono de 10 kW,

368.164 loi 
in canal motoarelor de 16o kW, roapootlV!

516164 lei
tn canal notear el or da 32o W.

Sr coneiderd aoolaei coat al stanopdvot t 18.241 loi. 
Costul total al iaetal-a^lol la nasal ino^rclrii na- 

toarelQr aainoreao do 10 M aatot
42.544 + 18.241 -^60.785 lai^

in oaaal motoarelor do 16o kW ,
366.164 13.241 - 384.4o5 loi, roe-
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peetlvt
5MM4 + M.241 - 534.4o5 lol 

ta ooool motoarelee de 3Zo WW.

Avied eontltoteo do enerelo olootrlo* oe oe rocaperoeal 
pe derate ac^i oe, precam pi eoetal el, oe poet* treee la eel- 
culol tiapolul de omortlcare a isotalotiel precum urmeaa^!

*0.715 3515,1^5 - 6,34 Ml
la eoeol tnooro&ril aotoorelor Minor one do 13 1-7,

354.405 < 167094,14 - ^,3o aal 
ta oaeal motoarolor de L6o W, roapeotlvt

534.405 *3*7.551.45 - 1.45 eai 
la oaaal aotoarelar de 32* M.

Aaaliatad oaloulole efootaato oe deaprlad, ta priaolpal, 
doo* ooacloail important*!

- oMtltatea de toergie reaaperatH eote oa attt mat mart 
co ott motoral oe oe laooaro* eat* do patera mol maro$

- oa ott metoral no oe taoearoH eote mol more, oo otlt pl 
timpel de amortlitre a iaotalatlol do lonercore oate mal rodma.

la flgmr* Hl a-e proeoate* wrletia paterii a matoa- 
reler taoertato ta faactle de daraia de amortlacM /aal/, dap* 
oom !Mwoaa*< onrba 1 - modal de wariotie ta oeaal foloalrll warioa
tel de taceroare co* moi ooooomlo*, reopeotlw oarea Z - ta oaaal
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la canal folooiril orlalrel alto warlantc a iMtnla- 
flel de taeerearo a notoarelor, curb* de weriailo a pataril aa 
va altco la aaprafa^a hawaratl , aayrlaal intro aala deal oarSa 
a* tr*aa 1 *1 2.

CO^^IDSHATYI flbALIt 31 COWCLUZII
5 1 Coafruntcroa acboncl nrenentow wa aa a^ita 

Ht-TMVPin^Y? . WMWBt!
Da la incoput aa proeiaeeeK al aebeno, aa ceaatitulo a- 

blaotal teeei da doctoral, aala modern! ewtnd la bow! atlllaaraa 
olemeatelor eemlconductooro (diode, tiriotoare ata) aara ta ra- 
port on aapinila elwotrloa rotatiee afat aei robuotO, Figaro la 
foaotloaara, upor da tntretinwt, an plorderl ne^lijoblle, mat 
ieftine pi on dural! mat aara da fanollonaro.

la coaparaiie cn colelalte achaaa recuperative cunocoute, 
!a oanul oceotol aohwaa an aa mal paua problama gSalrll unul ne- 
aerator da incdyoer* potrlvit, doouroaa da data aoaaato denero- 
torul reapoetlv aa ochicltioneeal Wat! on notcrul esinerca aara 
aw inoewrod, din Ictal do mwpini aa uraaaol a fl inc areata.

Cn inatolatin roelinat!, co ara la bawl echemc propna!, 
aa poata tnceroa, cu recuperaro de onor^tie, o gamX Ian! da no- 
toara awincreae oub aspectci pu^erii (3 b" - 1030 bw).

0 aomponeatl ImportaatH a iaotalallel a reprealntl ble­
ed do oomaadl core au trabnlo oohinbat aan nadlfioat ta fhno- 
tie de nKrimea aaelnil taeeraata. La putarl malt dlfwrite, tro- 
bale eohiabato aumai dladalo pl tiriatoarele da patera ca alcl- 
tuieaa redrooorul, respectlw iavertorul nntotordul. In root, 
oompoMatorul olacron, rewpeatio bateria de oondonaatoare tro- 
bnla ad aiM capacitate* do a oai^wc putoroa reactlwl aoeeeard 
crelrii otmpulol no*aetia tnwlrtiter al geasraternlul aalnaren 
do iacdreara.

caatltateo de eaergio raouperotd oata on atlt mad mere, 
cu ett puterea moterclui co no taooare! eate mal marc. Doe! oobo- 
ma propead, reopoetlw iastolallo realiaatl, acta awontajaaol in 
canal !acwrodrll natooraler da mare patera.
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fiordarlle In imtelotie stat mlaine.
lac^rcoree Mtornlai, ta procedl de tacereare, de la aar- 

aul ta ?ol la o^reiae doriti, aw roelLaeanW ainnlu.

to'A^ele raeueerstioo pr?xoatata tn i, tn report
aa in^tslaSia eonafpntl 3! reollantl :utur, r-n^taarala dea- 
awaatajo LnpjTtantet

- pombLlltntaa aodi^io-irii tm;!ro^rii ta trepto lieitoto,
- no we paste obtine 3 aM^ifie.-^e a turwtlel ta Unite largl;
- const!!, fa eneral, La unite ua^int, aaaa oe otrage dttpK 

aLae east Ttcieet, ntretlnere tT^jale *i nretensloasA, roadanent 
al laoTola^iei eedoat!

- la awjorttateo ec<s^elor we ob^lae o reTunraro oerSialH de 
eaerple,

- Io anole aebeae 00 neueoitl aaplni wlectricw apooiald.

5.3.

1. A atcdiat aa naadr do 17 aeheae da iactrcore a aotoare- 
lar MlaertM!e dlatra core 5 an dioipero total! a t^trglcl sab 
foraM de etldnrd in aediul aabioat pl 11 oa rocuparoro de eaar- 
flw.

4oewte eaheQe on reoaltat ta urw^ wtadioril literotorll do 
opeatalitato dla ^ard al otrAlnMata pi vialtalor ef^etuate la 
tatroprlnderile oonctructocre dt napinl. toeta ecnow<elo no foot 
decor Lee $1 criticate sub cc nccn.c fucc Loaal.

coottolwl 1, tn ttore oe stuf-taad scieawla st-Flei^Lonnta, 
pooto fi ooaetdoret o oonofproflo oo orlvlra lo oehomela de taewr- 
eare a notoereler oeiaeroaa pi apraeiotd ea atstro.

3, obeao, reepeotiv Lnetalwtia de tac^rcore reeaperatiod, 
ee eoootitaio oobtealsl tesai de doetorob eate de conceptie pt 
reollwere pronrio. la fonctle do tipul pi puteree mat rulal ln- 
oeroot, outorul p dedaa vail^ate de folceire 0 inetalatlei, ta- 
eotite de ladieatiile pi inwtrueilenilo de ntllleara afereato.

3. A stabillt ointa^l de acoatli ee eoroetoriaeead ooh ana 
p opaad, ou part ^lorit^tile oe repultc contra fieoara oe - 
rlaatt dw folcedye.

4. 1 ooaoopat pi realloat ^eatm inatalntio do iaeoreaaw
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prepaid, bleed Co oneadl oe face pl obiootol tmei lacvefll 
/57/w 3e preclaooei el peatra reoliaare, on feet foleoito eete- 
poaente olectreaieo ladigtae, f a ee apele la Import.Proioe- 
taree pl emplaaaroa eompoaontelar t-o Meat aotfel toott al re- 
aalto aa coaetMt ala a ee turtle al e atlliaare eooH mtel a epa- 
tialai ta scopul oh^lawrli u^ut wolua ala!a.

5* A realiaat tatr-aa aod iaiealoa matotoml Inetelatloi, 
ta eeaoel cA ettt rodreeorcl ott al lowertoral ee foot ompla- 
aetl P* aeoooyi rlooi ioolentl, reculttad catfol a jadloloaal 
pl eeoaoalcK atiliearo a epo^ialai.

6. A dedoo ecootla de depeadoat? dlatro alo^eodrile a dead 
ma?iai oelaeroae ecploto rigid, ana fuacfloatad ta regia de no­
te*, lor coalaltd ee generate** A proseatat modal do receiver* 
o ecaotlef reopoetlvc, prtcn% oi ordlnogrwoe logleg do reoel - 
ware pe oslcalatorol TELH C-^56.

7, A eloberat M program Co oalaal, pe coloalator, peatra 
detomlaareo ooroeterlotiollcr do faaotioaare ale motocroler 
oolacroae.

d. A atabilit trproola teaeianllor la bormele rodroeoralai, 
iavertoralai pl nutetoralal. A repreaeatat grafle varlagla e el am 
trel teaoiaai peatra dlveree anghiori do eamaadd a tlrlatoa- 
relor co eactpoa iaoertaral.

9, A dedaa orprealo eareatalai pi a patorii dim elroaital 
lot emedlar al aatotoralai, preoem pl reprexoatarea grefloH a 
ooeotor mdrlmi, ta fonctle de aaghlol de aaaaadd, awtad oe pa - 
rometra teaaiOBea ? dla medal X.

Io beat otbdialei pi roallaKrli iaotalatlel preaaatato atea 
eolo 13 laorAri etiiatiilee pwblieate alo aatcrelal, ao anatreat 
co latrepriaderoa Mectreaotcr dla ilniooara, c iaowo^ia, pare- 
cue pi oelo 117 tutorial* blblloera^iee dla tori pl etrtimita­
te.

5.3* Coaelaaii
1. Tet&e trototd ta oadral tosei de 'oetorat ee teearia ta 

ooatowtel preocuparlldr oeteralei de a gtei motede pi aiiloaae 
do rodocere a coaewaalei de waergie tatr-un domeala mare ooMa- 
aator de ea<?r^fe oum eeto e<*l al coaotrootiilar de aaplai, la 
geaeral, al etoodariler de taoer ot aooiai eleotrloe, ta opo- 
olol. laotolatia aoaeepun, reolioatg pi experimented viae od
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aontribuio tn more nAoarA la realiaarea deaideratului propna.

Oa prile^ol aeainnilar <1* oonunioAri gtiin$ifice pl oon- 
greao anioaale cade e-ae prozontnt lucrfiri tn domcninl nojiallor 
pl notloo^rilor electrize, luerArile ouboriaaetului on privire la 
laatMla%d.a aa^P.inntA ia praaanta teaX, au sascitat interes dia par- 
tea mtltor ptrtlcipan^i, jolloittnd inforaetii suplimontare pi 
cbiar aoiatORt^ ^tbnicA fa ucopul reelizArii u tor oatfol do inota- 
latii la tatroprinoerilo rcapoctive.

3. t!^no t7 din controetul ar. l^Z/196o tnoheiet ca Intrwprin- 
derea Hl^otrojtotcr cin ?fTitoera, de caro a rTapuna wubemnatul,
a anprino doennentopie neceaarA realinArii naei inetalatii roan- 
peretivo pentru tncercat notoora aaincreno, urnind a no roaliaa 
odatA oa *yvint*ereu laborotomlni eleotrio, clad oar fi laaaato ia 
fabricatio t'otoara voineroae do putere madia pi tare.

4. Holieltdri pentru roaliaaroo anei aatfol do inotala^ii. 
tn afarA do latreprindorila Hoe trema tor din Tinipoa a pi Kloatra- 
putaro din Craiova, a!nt ^in partoa Intreprindorii Conetructoara 
da 4apini din Hopi^a, In^roprindorii da Napiai Heotriae din Bu- 
dare*ti ci IctrepriaJvrii do reparatii nagini ol^ctrico din Buon- 
roptl.

5. Inateletia proacntt^A, aya own ronultA din otudiul tao- 
rotio ;i ojjTorimtntal, poate fi utilinatd la ineeroaroa motooralar 
aoincrono co orico pntora, ca orocinaroa o4, contitetoa de energie 
r^caperet^ ecto oa atit.rnai more on ait puterea notorului inoorcat 
onto aai mare.

6. rrinoipalul avantaj al Inatolepioi conatS tn faptal cd 
do date aoeaata nu nai troboie udatat no generator de inc&roawo 
potrivit , tntruott eoeete ae eehleifioaocoH inpreund on notcrul 
oo umaend a fi tna^aat, din lotel do napini.

7. functienareo inatalatioi cote otabild^ Antfel, daob din- 
tr-t;n ^otiv joreoara oowponeatoml aineron tindo a A ee opreaaaA, 
goae^uSorel atinoma we coda no oarplna do putere activl, oa ur- 
mara a cregterii alunoodril aalo, aero va aai^nre aoceleraroa eotn- 
pencatnrulul ptaA lo turofia pi freevenpa ooreeponaAtaaro repimu- 
lui do funeSioaeTV atabil.

Deed eompenazternl va tinde eA acLclcreoe, to urao ochln- 
bolui do putere activK do la Moesta la ;en*ritor, ratoml conpen-
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water*lai va fl frlaat ptaA la tratla ooreopanwAtoore faaetio- 
aAril etablle.

H. Ia*t&latia *vewintW o yt^^reatd mare ta f^^notieaa^o. 
AwtfOl, deo!*. !a eiranitol eon'?n al ^fnyretornlol al oompeawate- 
ralal apart nr aeart^ire'It, elmolten are lee anelarea etapnlai 
magaetla lavtrtltrr el gvarretoralttl at aa ermare, motorwl aw 
deocare?,

t. Tarotia cow!eaaf?t3rolal elacroa ante ladopeadwatA de tu- 
retie m*tni-Ql!!i n-st^o^ea oe it loaoereX.

ofcrt pj rlmple de modifioare a ia-
oSrcArll a)t:?r^l:l co so Ineaero^.

ll.Co te*t^l9tle pet fl eetate laboratwarela de aa-
9lai 9! e:^lo*Mtrl electrtee ^?la oadral favalt&ttlar de eleetru- 
tehaicd dia terd, la weopwl efectudril aaer laardrl de laborater 
priwlad tac^r area zoteerelor eelacroae la diwerae eeadltll, pre­
earn pl recVrerfa de luer^rl e *splere ta care ee tabled elaelal- 
le ae^lnt rpaponente elfetrealoe.

12,Ia*!talatia reprewlatd aa pretetlp oe poate eta la tome­
lie taobeierii oner contrecte ow iB^eprladorile eoaetructoere de 
maelnl electrlee, la eoeocl reelfoner etaadorl de taoproaro 
reebperotlvW a rotoai wlw awiacrvne.
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C u p r 1 a a

DfTHOEUCMtW
CA?ITOLUL 1
MWTODW DW IM A^CAM JI JCWEKB IF A
woTOA^nop Asntcicwz urir iiATW iw
l.l.Xotodo  do too^rcaro a aotoarolor owiacroao
1.2.3*haae dw iaooroaro a aotoarolor aalaoroaa

1.2.1.3ahoao dw taooroaro a aatoarolor a- 
oiacroao ou ctoiparo totals a eawr- 
gtol

1.2.1.1.5ohomo pwatru iacorc^roa ww- 
toarolwr aalacraww foloaiad 

' gonwratoral dw car wad ooa-
tlaua (Owe)
1.2.1.1,l.Caaul  foloalril

Cao oa oraltafl* 
indopaadwatH 

l.z.l.i.z.Catwl foloalril doo
an oraltafia darlva- 
tlo

1.2.1.1.3.Canal fol^oirll Goo 
eoaootot la o rofoa 
do toawlano uoria- 
liM

l.Z.L.Z.Sohwmi do taooroaro a motoa-
rolw owlaaraao fwlwoiad go-
aoratoral alaoraa

1.2.1.3.^ohoad  do lacorowro a aotoo-
rolor oulaoroao oa eoaoMtor
aalaoraa gl ooapoaaatw ala-
oroa

l.Z.Z.Johwaa do laowroara a motoarwlw aola- 
oroaa ou rwcuporaro total! oaa parfla­
id a onergioi

1.2.2.1.Johomo  ta oaro dropt goatrotor
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Ww tawOrowww eotw folowitd aeol^w 
ooiaerwai! ea rotw ta oollrlo 
l.Z.t.l.lw'trsl t?-n?3itiot ?rl* 

em*ta *etr* r^toral dw 
iaoereot oi jt^sretorul 
dw IJM^rcprt

1.2. X^1^2^?ol^elree lereretorulal
at laeroa co pall ceaata- 
^ill

i.^.2.1.3- oabloarwa cwlw doaK pro­
state

oboao tn ware drtpt tatrator do ta- 
otrearw tat* falotitl Mwiaa aoiaooad 
aa la*lo
1.2. :,t,l,4cht!W! dw taoerearo la opo-

ai$iw
1.2w2^1w2^^whead oa ^owerotw eelaaroa 

oa turetle atacroed laftrl- 
sofd otlwl a aotoralai aria­
area dw taowrwot

l.W.W.3.Saheao do taawroero roenporatiel a ao- 
!3artlw atiaorooo fal^olad aaoiw^ dw 
eartwo ewatlaoa el oltoraotlw
1.2.2^3.1.Sabo aw ta earw moteral dw ta-

ewwial do earamt 
continue pl aa 
^tatroiar aaiaorwa 
cboad do Lnotrwa-

1*W*2*3.2.'ehr^e ta oorw m oral do ta- 
otreat oe eliaoctwaad oa toa- 
wiaaw tarleWill

celw Opt
aaeiai

BUPT



164

peatre laeer- 
-aret cotea- 
rtlor ariaera- 
ae el de cu- 
r^at ccatiaoc 24

2.3-?- ?c?MM ^e.Yacercare a
Bctoareler aclacrwae de 
mare pctcre ea ajaterel 
aecia! Iw 4e pater* ni-^

4 27
1.2.2.3.3.1.3ehwaa ca

do<*t aa^lnl 
ecplate ae- 
caala aa aa- 
tornl de ta.
ctrawl 27

1.2.2.3.2.2.L$h*aZ  ea 
d4c4 lea-

awetal co- 
acetate la 
peewlel 44

2.3.4.^ebeae ee laecrewa a 
aotaArelcy e*la*r*ae 
fcl ^lad aa^lnf elec­
trice epeclale 3e
1.2,2.3.4.1.1chea4 4w 

lacereaae 
w aasltM 
trifeaeH 
an eolca- 
tor 3e

1-2.2-3*4.2.3chea! 4a
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cAPii^um a
11. 'r cUPMATITA Bl I4CHJARW A VOTOA-
HEM* A I??C 'OTW P1OPV9A CI AUTOH
Z.l.rrwswatarac inwtalalicl
B.l.Pnrafyea tnnslnllal
2.3.3itaaMlla ta care poaic fl taocroal an mote*

Mians*
X.p.Varlaaic de fsljclre a inwtele$!ai ^ropnaW 4a 

an lay
2.5.itudiul ieor.tlc ul ianAelar 4a foloclrw

a inateletlcl prcpaaK d* a*.tcT
X.S.l.V^rlMla caa aai alapM ai acoaomlc^

tg. 8*)
2.5.2. V*?ic*ta ca lrnn-'^?:*'ie^orwl de adaptai** Tg 

latercalat taire r^ww vi lavcrtoy C)
2.5.3. Variaala ca raoatatd I- ta aircailal in-o 

tr medlar al satnAnrwlal
4.5.4. VwrlMta aa traa? ^rMtcral da adaptarw 

I^latcrwalal tetpe medal A pl redreaca (*)
B,5.3.Vey1aata aa lyaaafcymaAaarwle la aCapiwa

1 acactatd 41a clrcutlal la-
^cdiaa al tmlatMttlal

4.5.1. caavcyiLpwa acustlllw
1.4*31^4la aaacrai aa pravisAal pl cwcapllflacww

4.4.1. ^riaaAa pawa^iHsm Sa t^aca 23
2.6.a.Vn: inala prcacatn^ ta ^*^ua 2$
2.6.3. '\.'i;iaSt pf^ .ea^ai^ ia fl^sAa X?
4.6.4. Vwrlcata prccaalaM la fijaaa 43
4.4.3.V,ttaa*a  prcccalciA ta iipnfa *3

4.7.Pwpc^4ceia  41atwa nlmfc^tla j^^tatlcr * 1 ?1 'A
4.7.1. !cdnceaca acaaticl 4a A*^**4*s;6
4.T.Z. ^aolwaaca ccacllcl 4c 4*pva4cns? 

a.A.riawaclccacca iMial ^icl

CA^ITOML 3
XUTAIMLI. 11 SI^LUl OMJUfC.. at J LA-
I4C1LAM A M0TB1RHJ& ASHC ^^WS C *V3A Ii A'rrOR
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3.1.1 ^eWaaeaae e*p*eeiei teaaiaaAl rej.eeeaa 
la Weeaale eeawertorulal A

3.1.2. Le<!neey*a wepreeiel twaela it rw4raea4a
It boraela ceaearcralwl B

3.1.3. L^due^rea e:prealel teceleall la percale 
autHtwalal

3.3.4. Wp?calel valwll aa4tl a teaelaall rtfre-

3.1*5. eleMlul velerli aedll a S^n^iantl ettla- 
t&aalal

3.1. ̂ . ?!*r*aie Wmianii lw *eraela aeteterulal
ta eaaal rial 1* fwMtleaeae

5.1. Y.Cureatal aeWla eta cirealtal iaterAeaiwa
el eeWattaelel

3.1.5. Paterae ^ia eiraaAtal iaswraeeiaa al aa- 
tateaelal

3.2.Blocal  We coaaaWH
3.2.1.3ieteaal ^e foraa?et blaawe aayllfi- 

ceaw a layul^arllw
3,^.2.t!la^wacl de reglaye el aaaWeatM
3*2.3^ oree We t*nelaat

M

H7

31

t3
M

M
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YA1.IPAWZA St - rrC^B^TA 3C
A I?!1T .LA^ISI n^U??1A7IV^ lo7
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4.3tlfici*nta eeea^leW a InaAala^lei Taaa-

pratiwe cr^aaea 137
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COHitPSSAtH YIKAM SI CJMClv^XI 14*
5.1. Ceafraatare* ecbeoel preaeaMWa ea eelelal4e

eeheae reeaeeretlwa eeaeeaatw 14W
5.2. eatribetli ale WMteaaaWelal 14)
5.3. eaclaail ISO
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