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LLAABBOORRAATTÓÓRRIIOO  DDEE  EELLEETTRROOTTÉÉCCNNIICCAA  GGEERRAALL    

CCIIRRCCUUIITTOOSS  TTRRIIFFÁÁSSIICCOOSS  

CCÓÓDDIIGGOO::  33FF  
    RREELLAATTÓÓRRIIOO                        --      

  
GGrruuppoo::........................................................................................................................................................................................................................................................................................................................

................................................................................................................................................................................................................................................................................................................................................

................................................................................................................................................................................................................................................................................................................................................

............................................................................…………………………………………………………………………………………………………………………………………..  

PPrrooffeessssoorr::......................................................................................................................................……DDaattaa::..............................................................................…………………………....  

  

OObbjjeettiivvoo::................................................................................................................................................................................................................................................................................................................

................................................................................................................................................................................................................................................................................................................................................

................................................................................................................................................................................................................................................................................................................................................

............................................................................…………………………………………………………………………………………………………………………………………..  
  

  
  

11..  FFaammiilliiaarriizzaaççããoo  ccoomm  ooss  eeqquuiippaammeennttooss  

  

NNeessttee  llaabboorraattóórriioo  vvooccêê  iirráá  ddiissppoorr  ddooss  sseegguuiinntteess  eeqquuiippaammeennttooss::  

  

--  MMuullttíímmeettrroo  ddiiggiittaall;;  

--  WWaattttíímmeettrroo  ddiiggiittaall;;  

--  CCaaiixxaa  ddee  rreessiissttêênncciiaass;;  

--  FFiiooss  ddiivveerrssooss..  

  

AA  ccaaiixxaa  ddee  rreessiissttêênncciiaass  ppoossssuuii  66  rreessiissttoorreess  ddee  aapprrooxxiimmaaddaammeennttee  112200   ccaaddaa..  OOss  

rreessiissttoorreess  ffoorraamm  aassssoocciiaaddooss  ddooiiss  aa  ddooiiss  eemm  ppaarraalleelloo,,  ppaarraa  ssee  oobbtteerr  vvaalloorreess  ddee  rreessiissttêênncciiaa  

ppoorr  ffaassee  qquuee  pprroodduuzzaamm  vvaalloorreess  ddee  ccoorrrreenntteess  mmaaiiss  aaddeeqquuaaddooss  ààss  eessccaallaass  ddooss  

eeqquuiippaammeennttooss  uuttiilliizzaaddooss..  NNeessttaa  ssiittuuaaççããoo  aa  rreessiissttêênncciiaa  ppoorr  ffaassee  rreessuullttaa  aapprrooxxiimmaaddaammeennttee  

iigguuaall  aa  6600  ..  

  

AA  ffiigguurraa  aabbaaiixxoo  mmoossttrraa  aa  lliiggaaççããoo  ddooss  rreessiissttoorreess  nnooss  ddooiiss  eessqquueemmaass  ttrriiffáássiiccooss  ppoossssíívveeiiss::  

lliiggaaççããoo  ttrriiâânngguulloo  ee  lliiggaaççããoo  eessttrreellaa..  OOss  ccíírrccuullooss  ddoo  ddeesseennhhoo  rreepprreesseennttaamm  ooss  bboorrnneess  

eexxtteerrnnooss  ddaa  ccaaiixxaa  eennqquuaannttoo  ooss  rreettâânngguullooss  rreepprreesseennttaamm  ooss  rreessiissttoorreess  iinntteerrnnooss..  AAss  

ccoonneexxõõeess  eexxtteerrnnaass,,  eexxeeccuuttaaddaass  ppoorr  ppeeqquueennaass  cchhaappaass  mmeettáálliiccaass,,  eessttããoo  iinnddiiccaaddaass  ppoorr  

lliinnhhaass  ttrraacceejjaaddaass..  
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                              LLiiggaaççããoo  ttrriiâânngguulloo              LLiiggaaççããoo  eessttrreellaa  

NNOOTTAA  

............................  
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11..11  IIddeennttiiffiiqquuee  ooss  ccaabbooss  ee  tteerrmmiinnaaiiss  ddee  ooppeerraaççããoo  ddoo  mmuullttíímmeettrroo  ee  wwaattttíímmeettrroo  ddiiggiittaaiiss..  

  

    

22..  MMeeddiiççããoo  ddaass  ccoorrrreenntteess  ee  tteennssõõeess  ddee  ffaassee  ee  lliinnhhaa  ee  ddaa  ppoottêênncciiaa  ppaarraa  uumm    

cciirrccuuiittoo  ttrriiffáássiiccoo  eeqquuiilliibbrraaddoo  ccoomm  ccaarrggaa  lliiggaaddaa  eemm  ttrriiâânngguulloo..  

  

22..11  LLiiggaarr  aa  ccaaiixxaa  ddee  rreessiissttêênncciiaass  eemm  ttrriiâânngguulloo,,  ccoonnffoorrmmee  mmoossttrraa  aa  ffiigguurraa  aabbaaiixxoo,,  ee  

ccoonneeccttáá--llaa  àà  ffoonnttee..  

  
                        

A

B

C

Ia

Ib

Ic

N

Rab

Rbc

Rca

  
  

  

22..22  MMeeddiirr  aass  ccoorrrreenntteess  ee  tteennssõõeess  ddee  ffaassee  ee  ddee  lliinnhhaa  nnaa  ccaarrggaa..  AAttrraavvééss  ddoo  mmééttooddoo  ddee  

BBlloonnddeell,,  mmeeddiirr  ttaammbbéémm  aass  lleeiittuurraass  WW11  ee  WW22    ddoo  wwaattttíímmeettrroo..    

  

  

IIaa  

((AA))  

  

IIbb  

((AA))  
IIcc  

((AA))  
IIaabb  

((AA))  
IIbbcc  

((AA))  
IIccaa  

((AA))  
VVaabb  

((VV))  
VVbbcc  

((VV))  
VVccaa  

((VV))  
WW11  

((WW))  
WW22  

((WW))  

      

  
                

  

OOnnddee::  

  

  IIaa,,  IIbb,,  IIcc  --  ccoorrrreenntteess  ddee  lliinnhhaa  

  IIaabb,,  IIbbcc,,  IIccaa  --  ccoorrrreenntteess  ddee  ffaassee    

  VVaabb,,  VVbbcc,,  VVccaa  --  tteennssõõeess  ddee  lliinnhhaa  ==  tteennssõõeess  ddee  ffaassee  
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22..33  VVeerriiffiiccaarr  aass  rreellaaççõõeess  eennttrree  aass  ggrraannddeezzaass  ddee  ffaassee  ee  ddee  lliinnhhaa,,  ccoommpplleettaannddoo  aa  ttaabbeellaa  

aabbaaiixxoo..  

  

RReellaaççõõeess    TTeeóórriiccaa    EExxppeerriimmeennttaall  

VVlliinnhhaa  //  VVffaassee      

IIlliinnhhaa  //  IIffaassee      

  

  

22..44  DDeetteerrmmiinnaarr,,  ppeellaa  lleeii  ddee  OOhhmm,,  aa  rreessiissttêênncciiaa  ddee  ccaaddaa  ffaassee  ddaa  ccaarrggaa  ..  

  

  RRaabb  ==  RRbbcc  ==  RRccaa  ==  ………………………………………………  
  

    

22..55  CCaallccuullaarr    
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CCoommppaarraarr  ooss  vvaalloorreess  ddee  ppoottêênncciiaa  aattiivvaa  oobbttiiddooss  ppeellooss  ttrrêêss  mmééttooddooss::  

    

........................................................................................................................................................................................................................................................................

........................................................................................................................................................................................................................................................................

........................................................................................................................................................................................................................................................................

........................................................................................................................................................................................................................................................................

......................................................................................................................................................................................................................................................................  
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33..  MMeeddiiççããoo  ddaass  ccoorrrreenntteess  ee  tteennssõõeess  ddee  ffaassee  ee  lliinnhhaa  ee  ddaa  ppoottêênncciiaa  ppaarraa  uumm    

cciirrccuuiittoo  ttrriiffáássiiccoo  eeqquuiilliibbrraaddoo  ccoomm  ccaarrggaa  lliiggaaddaa  eemm  eessttrreellaa..  

  

33..11  LLiiggaarr  aa  ccaaiixxaa  ddee  rreessiissttêênncciiaass  eemm  eessttrreellaa,,  ccoonnffoorrmmee  mmoossttrraaddoo  nnaa  ffiigguurraa  aabbaaiixxoo..  

        

  

A
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33..22  MMeeddiirr  ee  vveerriiffiiccaarr  aass  rreellaaççõõeess  eennttrree  aass  ggrraannddeezzaass  ddee  ffaassee  ee  ddee  lliinnhhaa  ccoomm  aa  cchhaavvee  CCHH  

aabbeerrttaa..        

  
  

IIaa  

((AA))  

IIbb  

((AA))  

IIcc  

((AA))  

VVaann’’  

((VV))  

VVbbnn’’  

((VV))  

VVccnn’’  

((VV))  

VVaabb  

((VV))  

VVbbcc  

((VV))  

VVccaa  

((VV))  

WW11  

((WW))  

WW22  

((WW))  

                      

  

  

OOnnddee::  

  

  IIaa,,IIbb,,IIcc  --  ccoorrrreenntteess  ddee  ffaassee  ==  ccoorrrreenntteess  ddee  lliinnhhaa  

  VVaabb,,VVbbcc,,VVccaa  --  tteennssõõeess  ddee  lliinnhhaa  

  VVaann’’,,VVbbnn’’,,VVccnn’’  --  tteennssõõeess  ddee  ffaassee  
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33..33  VVeerriiffiiccaarr  aass  rreellaaççõõeess  eennttrree  aass  ggrraannddeezzaass  ddee  ffaassee  ee  ddee  lliinnhhaa,,  ccoommpplleettaannddoo  aa  ttaabbeellaa  

aabbaaiixxoo..  

  

RReellaaççõõeess    TTeeóórriiccaa    EExxppeerriimmeennttaall  

VVlliinnhhaa  //  VVffaassee      

IIlliinnhhaa  //  IIffaassee      

  
  

33..44  DDeetteerrmmiinnaarr  aa  rreessiissttêênncciiaa  ddee  ccaaddaa  ffaassee  ddaa  ccaarrggaa  ..  

  

  

  RRaann’’  ==  RRbbnn’’  ==  RRccnn’’  ==  ………………………………....    
  

  

33..55  CCaallccuullaarr    

  
P W W W

P R I W

P V I W

an a

ab a

( )

( ) '

( )
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cos .............

1 1 2

2
2

3

3
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CCoommppaarraarr  ooss  vvaalloorreess  ddee  ppoottêênncciiaa  aattiivvaa  oobbttiiddooss  ppeellooss  ttrrêêss  mmééttooddooss::  

    

........................................................................................................................................................................................................................................................................

........................................................................................................................................................................................................................................................................

........................................................................................................................................................................................................................................................................

........................................................................................................................................................................................................................................................................

......................................................................................................................................................................................................................................................................  

  

  
33..66  RReeppiittaa  ooss  iitteennss  33..11  ee  33..44  eeffeettuuaannddoo  aass  mmeeddiiddaass  ccoomm  aa  cchhaavvee  CCHH  ffeecchhaaddaa..  NNoottee  qquuee  

nneessttee  ccaassoo  éé  nneecceessssáárriioo  11  wwaattttíímmeettrroo  aa  mmaaiiss,,  jjáá  qquuee  aaggoorraa  eexxiisstteemm  44  ffiiooss..  LLiigguuee  

oo  ffiioo  pprreettoo  ddoo  wwaattttíímmeettrroo  aaoo  nneeuuttrroo  ee  lliigguuee  oo  ffiioo  vveerrmmeellhhoo  eemm  ccaaddaa  uummaa  ddaass  ffaasseess  

((AA,,  BB  ee  CC))  ppaarraa  oobbtteerr  ooss  33  vvaalloorreess  ddee  ppoottêênncciiaa..  

  

  

IInn  

((AA))  

IIaa  

((AA))  

IIbb  

((AA))  

IIcc  

((AA))  

VVaann’’  

((VV))  

VVbbnn’’  

((VV))  

VVccnn’’  

((VV))  

VVaabb  

((VV))  

VVbbcc  

((VV))  

VVccaa  

((VV))  

WW11  

((WW))  

WW22  

((WW))  

WW33  

((WW))  
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P W W W

P R I W

P V I W

an a

ab a
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( ) '

( )

...............

.............

cos .............

1 1 2

2
2

3

3

3

  

   

   

  

  

  

44..  MMeeddiiççããoo  ddaass  ccoorrrreenntteess  ee  tteennssõõeess  ddee  ffaassee  ee  lliinnhhaa  ee  ddaa  ppoottêênncciiaa  ppaarraa  uumm  

cciirrccuuiittoo  ttrriiffáássiiccoo  ccoomm  ccaarrggaa  lliiggaaddaa  eemm  eessttrreellaa  ddeesseeqquuiilliibbrraaddaa..  
    

DDeesslliigguuee  uumm  ddooss  rreessiissttoorreess  ddaa  ccaaiixxaa  ddee  rreessiissttêênncciiaass  ppaarraa  pprroommoovveerr  oo  ddeesseeqquuiillííbbrriioo  

eennttrree  aass  ffaasseess  ccoonnffoorrmmee  iilluussttrraa  aa  ffiigguurraa..  

  

A

N

B

C

CH

Resistor

desconectado

N’

  

44..11  MMeeddiirr  aass  ggrraannddeezzaass  ddee  ffaassee  ee  ddee  lliinnhhaa  ccoomm  aa  cchhaavvee  CCHH  aabbeerrttaa..      
  

  

IInn  

((AA))  

IIaa  

((AA))  

IIbb  

((AA))  

IIcc  

((AA))  

VVaann’’  

((VV))  

VVbbnn’’  

((VV))  

VVccnn’’  

((VV))  

VVnnnn’’  

((VV))  

VVaabb  

((VV))  

VVbbcc  

((VV))  

VVccaa  

((VV))  

WW11  

((WW))  

WW22  

((WW))  

                          

  

  

  

44..22  MMeeddiirr  aass  ggrraannddeezzaass  ddee  ffaassee  ee  ddee  lliinnhhaa  ccoomm  aa  cchhaavvee  CCHH  ffeecchhaaddaa..      
  

IInn  

((AA))  

IIaa  

((AA))  

IIbb  

((AA))  

IIcc  

((AA))  

VVaann’’  

((VV))  

VVbbnn’’  

((VV))  

VVccnn’’  

((VV))  

VVnnnn’’  

((VV))  

VVaabb  

((VV))  

VVbbcc  

((VV))  

VVccaa  

((VV))  

WW11  

((WW))  

WW22  

((WW))  

WW33  

((WW))  
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CCoommeennttaarr  ooss  rreessuullttaaddooss..  

  

........................................................................................................................................................................................................................................................................

........................................................................................................................................................................................................................................................................

........................................................................................................................................................................................................................................................................

........................................................................................................................................................................................................................................................................

......................................................................................................................................................................................................................................................................  

  

  

55..  MMeeddiiççããoo  ddaass  ccoorrrreenntteess  ee  tteennssõõeess  ddee  ffaassee  ee  lliinnhhaa,,  ppoottêênncciiaa  ee  ffaattoorr  ddee  ppoottêênncciiaa  

para um  circuito tri ico equilibrado com carga indutiva ligada em estrela. 

  

RReelliigguuee  oo  rreessiissttoorr  ddeessccoonneeccttaaddoo  ffoorrmmaannddoo  nnoovvaammeennttee  uumm  cciirrccuuiittoo  ccoomm  ccaarrggaa  eemm    

eessttrreellaa  eeqquuiilliibbrraaddaa  ee  lliigguuee  eemm  sséérriiee  aaoo  cciirrccuuiittoo  ttrrêêss  rreeaattoorreess,,  sseennddoo  uumm  eemm  ccaaddaa  

ffaassee  ccoonnffoorrmmee  iilluussttrraa  aa  ffiigguurraa  sseegguuiinnttee.. Mantenha a chave CH fechada .  

  

  

A

N

B

C

CH

Reator

N’

  

  
55..11  MMeeddiirr  ee  vveerriiffiiccaarr  aass  rreellaaççõõeess  eennttrree  aass  ggrraannddeezzaass  ddee  ffaassee  ee  ddee  lliinnhhaa..    
  

  

IInn  

((AA))  

IIaa  

((AA))  

IIbb  

((AA))  

IIcc  

((AA))  

VVaann  

((AA))  

VVbbnn  

((VV))  

VVccnn  

((VV))  

VVaabb  

((VV))  

VVbbcc  

((VV))  

VVccaa  

((VV))  

WW11  

((WW))  

WW22  

((WW))  

WW33  

((WW))  
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55..22  CCaallccuullaarr  aa  rreessiissttêênncciiaa  ddee  ccaaddaa  ffaassee  ddaa  ccaarrggaa..  

  
  

RRaann’’  ==  RRbbnn’’  ==  RRccnn’’  ==  …………………………………………    

  

  

55..33  CCaallccuullaarr::  

  

PPoottêênncciiaa  aattiivvaa::  

  

P W W W

P R I Wan a

( )

( ) '

.................................

...............................

1 1 2

2

23

  

   
    

  

PPoottêênncciiaa  aappaarreennttee::  

  

S V I VA

P

S

an a   

 

3 ' ..................................

cos ......................................
( 1)   

  

55..44  EEssbbooççaarr  oo  ttrriiâânngguulloo  ddee  ppoottêênncciiaass  ((SS,,  PP,,  QQ))::    

  

  

  

  

  

  

  

  

  

  

  

  

66..  QQuueessttõõeess  

  

66..11  DDeemmoonnssttrree  tteeoorriiccaammeennttee  qquuee  aa  rreellaaççããoo  eennttrree  aass  ccoorrrreenntteess  ddee  lliinnhhaa  ddoo  iitteemm  22  ee  aass  

ccoorrrreenntteess  ddee  lliinnhhaa  ddoo    iitteemm  33  éé  iigguuaall  aa  11,,55..  CCaallccuullee  ttaammbbéémm  aa  rreellaaççããoo  tteeóórriiccaa  eennttrree  

aass  ppoottêênncciiaass  aattiivvaass  ttoottaaiiss..  

………………………………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………  
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66..22  DDeetteerrmmiinnee  oo  vvaalloorr  ddaa  iimmppeeddâânncciiaa,,  ppoorr  ffaassee,,  ddaa  ccaarrggaa  ddoo  iitteemm  55..  

………………………………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………………………………

…………………………………………………………………………………………………………………………………………………………  

  

77..  CCoonncclluussõõeess  

  

………………………………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………………………………………………………

………………………………………………………………………………………………………………………………  


