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©EMA 1°: (Movadeg 2.50 ). R1=30  R3=4n R4=70

2T0 KUKAwMa TTOoU diveTal MPE €QAPUOYR Tou d “ b

Oewpnuatog TG UTTéEPBEONG va UTTOAOYIOTEI : JM!"’ ¥ ‘vw'lf—

a) T0 pevua Ix emavw oTnv avtiotacn R6 = 5Q

B) n TTWon Tdoewg Vab emdvw otnv avriotaon  1=9A| R5=60) Ix

R3 =4Q kai y) 1010 TTPETTEI VA €ival N TIUA TNG QD %RE
R2=80

TTNYNS PEUMATOG £TO1I WOTE va MPNOEVIOTEI N
TITWOoN TAOEWG ETTAVW OTNV avtiotaon R5 = 6Q) ;

OEMA 2°: ( Movddeg 2.50).

To kUKAwpa RLC pe ouvdeopoAoyia oelpdg TTou

OiveTal OTO OXNUA, TPOYOdOoTEITAl aTTO  TINYN WM I
R

evaAAaooopuevng  TAoNG  NMUITOVOEIDOUG  HOPYPNS

240V (rms), JeTaBANTAG ouxvOTNTAG. 2TN OUXVOTNTA

Twv 60 Hz mTaparnpeital n y€yiotn Ty Tou peUPaTog + V(t)
TOU KUKAWMaTOG TTou gival 3 A. Na 1TpocdlopioTouv:
a) H @aivéuevn, n TPOYHATIKA KAl N GEPYOS 240V (rms)
IOXUG, 1 OUVOAIKI €UTTEDNON TOU KUKAWMATOG Kal O
OUVTEAEOTAG I0XUOG TNG TTNYAG OTNV TTEPITITWON QUTH.
B) Av n ouxvotnta Tng TMYAS yivel 50 Hz, 1o pelpa TOU KUKAWPaTtog yivetar 1,92 A.
Na uttoAoyioToUV N QAIVOUEVN, N TIPAYHATIKI KAl N AEPYOS I0XUG TOU KUKAWUATOG, N OUVOAIKN
EUTTEONON TOU KUKAWMATOG KAl O OUVTEAEOTNG 10XUOG TNG TINYNG OTNV TTEPITITWON AUTH).
y) Moia 1a otoixeia R, L kai C tou KukAwpatog ; 8) Na oxedlaotolv Ta OIaVUOUATIKA
dlaypduuata SAwv TwV TACEWV KAl PEUPATWY YyIa TIG dUO TTIO TTAVW TTEPITITWOEIS ) Kal B).

a % b

OEMA 3°: (Movadec 2.50).
MNa 10 KUKAWPa 10U OiveTal a) Na TTPOCdIOPIOTEN R1=20 R2=90
T0 1000Uvapo KUKAwpa katd Norton avayeoa oTta A MY
onueia a kar b. B) lMNoia Tpémmer va eival n TIPA J + | v=ov
™G METABANTAG avrioTaong RXx €101 WOTE VA 1-35a R3=60= —
KatavaoAwvel v  PéyIoTn  1I0XU NG  Kal  va ', —T
UTTOAOYIOTEI N TINA TNG MEYIOTNG QUTAG 10XUOG. T =

R4=40 RS=3Q =

A

AL

OEMA 4°: ( Movddeg 2.50).

2TO KUKAWMQ TTOU diveTal apXIKA O OIOKOTITNG R2=4Q R4=6Q
S eival KAEIOTOG Kal TO TTNvio dlappéeTal aToé S\ MW 1
pevua. Tn xpovikn oTiyu t=0 o dIaKOTITNG R1=80 S Vr(t)

avoiyel. Na mmpoodiopioTouv: a) H otaBepd % IL(t)l RE<00
XPOVOU €KQOPTIONG TOU TInviou. B) To peupa QD R3=1QQ% %
I(t) yia t>0 ka1 y) n Tdon Vr(t) ota 1=9A L=24H

akpa TG avrtiotaong R5=9Q vyia t>0. ’d




AHMOKPITEIO TTANEIIIXTHMIO OPAKHX
ITOAYTEXNIKH XXOAH =EANOHX
TMHMA MHXANIKQN ITAPAI'QI'HYX KAI AIOIKHXHX

EEETASTIKH TIEPIOAOY: SENTEMBPIOL 2015
MAG®HMA: TENIKH HAEKTPOTEXNIA 4° EEAMHNO SIIOYAQN
AIAASKON : KAPAKATEANHE . @EOKAHTOS Enikovpoc Kabnyntic A.ILG.

©EMA 1°: (Movédeg 2.50).
2T0 KUKAwPa TTOoU OiveTal HPE €Qapuoyr Tou R1=30 R3=40 R4=TO
b =

OewpnuaTog TNG UTTEPBEONG va UTTOAOYIOTEI : a )
a) TO pevpa Ix emdvw oTnv avriotaocn R6 = 5Q JM \'W'b

B) n TTwon Tadcewg Vab emdvw oTtnv avrtiotaon _
R3 =4Q kai y) 1010 TTPETTEI VA €ival N TIUA TNG I=9A| R5=60) Ix
TNYAS pPeUPOTOG £TOI WOTE va HNOeVIOTEl N QD ..._L %RE a0
TITWON TAOEWS £TTAVW OTNV avTioTaon R5 = 6Q ; R2=80 —

Auon -1
E@apuoletal 1o Oecwpnua NG utrépBeong

1) Mévo pe Tnv 1INy Tdong V ( avoIXTOKUKAWVETAI N TNy PEUPATOC )

H 1c0d0vaun avtiotaon mmou BAETTEI N TTNYA €ival :

m 30 R3=40 R4?fl Req=R5+[(R3+R2)//(RA+R6)]=
=6+[(4+8)//(7+5)]=6+[12//12]=6+6
= Req = 12Q

R EQ RE=5ﬂ Kal TO peUpha In TG TTNYAG €ival :
HE_BQ ITE:V/Req:24V/1ZQ = Ir=2A
T V= 24VTIH To peUpa NG TINYAS dlakAadileTal otov KOURo b
- emavw oTig avtioTdoelc R3+R2 =4 +8 =12 Q Kai
ETMAVW OTIG avTioTdoelg R4+R6=7+5=12Q
H avrtiotaon R1 dev diappéetal ammd peupa Kal £T01 IX1=Ix/2=1A
EVW Vabl=(Ir/2)xR3=1Ax 4Q = Vabl = - 4V

To apvnTikG TTPOOoNUO 1oXUel €meId N TTOAIKOTNTA TnG TAoswg Vabl eivar amdé 1o onueio
b 1TpO¢ TO ONnuEio a.

2) Movo pe tnv TINyn pevpartog 1 ( BPaXUKUKAWVETAI n Ty T1A0NG )

To pevpa Twv 9 A diakAadiletar otov KOPPo a

RI=3Q  R3=40 |, R4=7OQ £TTavw oTnV avtiotaon R2 =8Q kal oTov KAGSOo
~Wh Wi— ue 100dUvaun avrtiotaon R’eq &TTou
— sl Req=R3 +[R5// (R4 +R6)]| =4 +[6// (7 +5)] =
I=9A R5=60 It =4+[6//12]=4+(6x12)/(6+12)=4+4
@ l/ %RE:EQ = R’eq =80
R2=80 = ‘Etol lab=1/2= 45A
| [ To pedpa lab  SiakAadifetal otov  kOuBo b

emadvw oOTIG avTioTdoelc R5 = 6QQ kar  OTIC
avtiotdaoelg (R4+R6) = (7+5) = 12 Q.

2UM@WVA JE TOV TUTTO TOU dlaIpéTn peupaTtog Ix2 = R5 x lab/ (R5+R4+R6) =6 x4,5/(6 +12)
= Ix2 = 15A

evw Vab2 = lab x R3 = 45Ax4Q = Vab2 = 18V
‘Etol a) Ix = Ix1+ Ix2= 1A+ 15 A = IXx = 25A
B) Vab = Vabl + Vab2 = -4V + 18 V = Vab = 14V

y) Na va civar n mrwon 1doewg emdvw otnv avriotaon R5 = 6Q undevik Ba
TPETTEL TO OUVOAIKO pelpa va egivar pundév. Etropévwg Ba mrpémel 10 pelua TTOU
olappéel TNV R5 pévo pe Tnv TNyl peUpatog va gival ico pE TO peUPa TTOU
dlappéel TNV idla avriotaon pévo Pe TRV TNy TAONG.

‘ET01 Ba 1oyxUEl (R4+R6) x lab/ (R5+R4+R6) = In = 12xlab/18=2

Kal ETTEION lab=1/2 = 12x1/(2x18) =2 = Il =6A



OEMA 2°: (Movadec 2.50).

To kUKAwpa RLC pe ouvdeopoAoyia o€ipdg Trou

oivetal OTO OXNAMa, TpoodoTEiTal aTmd  TINYN WM I
R

evaAaooouevng  TAong  NMPITOVOEIdOUG  HOPOPNAG
240V (rms), JeTaBANTAG OuXvOTNTAG. 2Tn ouxvoTNnTa
Twv 60 Hz mTapartnpeital n gEyioTn TIUAR TOU PEUPATOG + V(t)
ToU KUKAwPaTog tTou gival 3 A. Na 1TpoodiopioTouy:
a) H @aivéuevn, n TPOYMATIK KAl N GEPYOS 240V (rms)

I
I
c L

MYYY L

I0XUG, N OUVOAIKA €UTTEONOCN TOU KUKAWMATOG KAl O
OUVTEAEOTNG 10XUOG TNG TTNYNG OTNV TTEPITITWOTN AUTH.

B) Av n ouxvotnta Tng TNYAS vyivel 50 Hz, 10 pelpa TOU KUKAWMATOG yivetar 1,92 A.
Na UTToAOYyIOTOUV N QAIVOUEVN, N TTPAYUATIKI KAl N AEPYOS I0XUG TOU KUKAWMATOG, N CUVOAIKA
EUTTEDNON TOU KUKAWMATOG KAl O OUVTEAEOTAG I1I0XUOG TNG TINYNG OTNV TIEPITITWON QUTHA.
y) MNoia 1a otoixeia R, L kai C Tou KukAwpartog ; 8) Na oxedlaoTtoUuv Ta dIavuouaTIKA
dlaypdpuata OAwv Twv TACEWV Kal PEUPATWY yid TIG dUO TTI0 TTAVW TTEPITITWOEIS a) Kal B).

Q)

B)

Y)

0)

N\Uo

21N BéVIO'TI’] TIUl TOU PEUPATOG N eUTTEdONON €ival EAAXIOTN Kal UTTAPXEI OUVTOVIOUOG.
Anhadi otnv Tepimtwon auth loxtel X, =Xe = 2nfL =1/2=nfC
®avopevn 1oxug S = VxI =240V x 3 A = 720 VA

Mpayuarikr 1ox0¢ P = S = 720 W evwy n Aegpyog 1oxug sivar Q = 0 VAR

H ouvoAikfy gutrédnon eivai Z=R=V/I =240V/3A=80Q

EVW O OUVTEAEOTNG IoxUog eival povada. cose=P/S =R/Z =1

AvTioTOIXO ME TNV TTPONYOUMEVN TTEPITITWON

®avopevn 1oxug S = VI =240V x 1,92 A = 460,80 VA

Mpayuark 1oxoc P = PxR = 1,922x80 = 294,912 W

Aepyoc 10X0C Q =VS* — P° = V460,80° — 294,912° = 354,06 VAR
H ouvoAikfy gutrédnon eivai Z=V/I =240V/192A = 125Q
EVW O OUVTEAEOTAG 1oXUOG €ival cosp=P/S =R/Z =80/125=0,64
Emedry woxva X =2xnfL ka Xc=1/2nfC n peiwon g ouxvornrag
TIPOKaAEl  peiwon TNG €Taywyikng avTidpaong X, Kol auénon NG XWwPNTIKAS
avtidpaong Xc ge amotéheopa  va loxuel X < Xc Kol €TTOMEVWG O OUVTEAEDTAG
I0XU0G OTNV TIEPITITWON QUTA €XEl XAPAKTAPO XwPNTIKO.
A6 10 gpwTnua (a) éxer egaydei R=80Q
TNV TIEPITITWON Tou ouvroviopoU yia ouxvotnta f = 60 Hz 1oxuel
X =Xc = 2afL=1/2afC = 1/C=4r"fL=471°60°L

= 1/C = 14.400 7 L (1)

v Tepimtwon émou n ouxvornta sivar  f=50 Hz 1ox0e  Xc> XL kai

Z=V R+ (Xc=X_) = Xc—-X,=+V Z"-R* =+125° - 80° =96Q

Eror 12nfC-2afL =96 (2) kai pe avrkardortaon tng (1) mpokdrrel :

14400 7°L/2750-2750L =96 = 1447L—-100nL =96 = 44nL =96

L=96/44n =0,695H «ai a6 mv (1) C=1/14.400 n* 0,695 = 10,124 pF
R."

cosgp = 0,64
FEOPNTUOS

Vo TEPITITWON Q) mepimTwon  B)
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©EMA 3°: ( Movédeg 2.50).
MNa 10 KUKAwpa Ttou divetal a) Na TTpocdloploTei R]:?ﬁfﬁ! R%fﬁ?
TO 1000Uvauo KUKAwPa katd Norton avdueoa oTa dbddd Yovy

onueia a kar b. B) lMoia TTpéTTel va eivalr n TiPA = + | V=9V
NG MeTaBAnTAG avriotaong Rx €101 wote va I=35A] R3=6Q= —_—
KaTavaAwvel TV PEYIOTN 10XU NG Kal  vad W, 'T
UTTOAOYIOTEI N TIUA TNG MEYIOTNG AUTAG 10XUOG. 1 R5=30) - =

. R4=40 =
/\ uo n d':“'n""."‘g\-'

a) AvTi yia To 1000Uvapo katd Norton Oa UTTOAOYIOTEI TTPWTA TO QAVTIOTOIXO 1000UVAUO
KUKAwMa KaTé Thevenin kal PeTd Oa avTIKOTAOTOOE .

MNa tov utoAoyiopud TnNG Tdong Thevenin avdueca OTa onueia  a kar b atTopakpuveTal n
avtiotaon Rx kai €101 010 akéAouBo KUKAwua TTou TrpokuTrTel Ioxvel :  Vth =Vab = V1 -V2

2T0 KUKAWPO autd ME €Qapuoyn NG HEBOGdOU Twv

2 Vab=Vth b Bpoxwv AapPavovral ol akOAouBeg EGIOWOEIG:
+ R1=20 - - R2=9Q + ~-V+R2xJ2+R3x(J1+J2)+R5xJ2=0 (2)

WY AW
._ LLFW — JIXR3+(R2+R3+R5)xJ2 =V
38 A { R3=6 w = Me avtikataotacn omé v eiowon (1) Tou
o 0 I B TTPpWTOU BPOXOU TIPOKUTITEI :
1

A A
VY

A

35X6+(9+6+3)xJ2 =09

=W

H".l ".'

R4=40 Rs=30 2
AN, = 18xJ2=9-21 = J2=-12/18 =-0,666 A
Etmopévwg V1 =J1xR1 =350A x 2Q = 17V
Kal V2 = J2xR2 =-12/18Apa Vth = V1-V2=
7V-(-6V) = Vth =13V . o
Ma Ttov umodoyiopd g Rth 4 avriotoixa ¢ RN .
atmmopokpUveTal n avriotaon RX, BPaXUKUKAWVETAI N R1=20 R2=90
TNy TA0NG Kai GVOIXTOKUK)\UL)VETGI n mnyn peUPaToG. MWW AN
‘ETOl TTPOKUTITEI 0 OKOAOUBOC CUVOUAOUOG QvTIOTACEWV
avaueoca oOTa onueia a kai b. R3=60 =
Rth = Rn = R1+[(R2//(R3+R5)] = T
=2+[(9//(6+3)]=2+(9//9) = Rs=303
=2+(9x9)/(9+9)=2+45= Rth=Rn=65Q | Ré=40
I=T, /2=1A
a kai é1o1 TpokuTrTel IN=Vth /Rth=13V /6,5 Q
1,=2A LI IJ/ = In=2A
@ Rfﬁ.ﬁﬂ B) ‘Etol 10 10080vapo kUkAwpa kotd Norton
R “6 50 Oivetal oTo OITTAAVO OxAMA :
b MNa va katavaAwvel TNV PEYIOTN 10XU N avTioTaon

Rx 6a mpémel va sivat Ry = Rn = 6,5Q
¢101 Ba 1oxver: I=InxRn/(Rn+Rx) =
=Inx6,5/(6,5+65)=In/2=2A/2 = | =1A

kai n 10X0¢ autq Ba givai: P = T2 X Ry = 12 x 6,5 = 6,50 W



OEMA 4°: (Movédeg 2.50).

ST0 KUKAWG TTOU SIVETAI ApPXIKA O SIOKATITNG R2=4Q  R4=6Q
S cival KAEIOTOS Kal TO TTNvio SlappéeTal aTmé ?—\N\W—~\J\/WV‘* 1
pevpa. Tn xpovikn oTiyun t=0 o d1aKOTITNG R1=8Q I () Vr(t)
avoiyel. Na trpoodiopioTouv: a) H otaBepd % % l R5=9Q%
XPOVOU £KQOPTIONG TOU TTnviou. B) To pelja CD R3=12Q [ —oaTT
IL(t) yio t>0 kai y) n tdon Vr(t) ota [=9A T
akpa TG avrtiotaong R5=9Q vyia t>0. -
Auon
H tnyd peogotog  ptmopei  va
METATPATTEI OTNV 100dUVOUN TTNYR TAONG R1=80 R2=4Q  R4=6Q
V=IXR1=9AX8Q =72V MW WA W

Tn xpoviki oTiyuj t=0 kai TIPIV QVOIgel O S I i Vr(t)
OlIOKOTITNG S TO TINVIO CUUTIEPIPEPETAl WG | In % L(t)l R5=QQ%
BpaxukUkKAwpa Kol dlappéeTal aTTO  TO — R3=120

uéyioto pevpa Tou. H avriotaon R5=9Q  -T v=72v L=t

Oev  dlappéeTal  ammé  pevpa  yiati - gival
BpaxukukAwpuévn. ‘ETol 1oxvel 10 OITTAAVO
oxAua  Kar N TNyn «BAETTE» TNV
i1c0dUvapn avtiotaon Req (mynq) .
Req (myMg)=R1+R2+ (R3//R4)=8+4+(12//6)=
12+(12x6)/(12+6)=12+72/18 =12+4 = Req(mmync) =16 Q.

To pevpa 10U Oivel n TNy yia t=0 kai TTpIv avoiéel o dlakdéTTNG S Ba eivai :
It=V/Req=72V /16 Q=450 A

To pevya TG TNy OlakAadiletal oTov KOPPBo a emdvw otnv avriotacn R3=12Q kai
emavw otnv avriotaon R4=6Q ka1 emeidfy 10 TINVvio €ival BpaXUKUKAwWA TO peUua TTou

TTeEpvd amd To TNvio eival autd Tou Trepvd amd Tov KAGdo Tng avriotaong R4=6(
ZUPQWVa JE TOV TUTTO Tou OlaIpéTn pelupatog Ba 1oxUEl :

I, (t=0)= InxR3/(R3+R4) = 450x12/(12+6)=450x12/18 = 3 A

Otav avoitel o0 SIaKOTITNG S TN XPOVIKA
oTiyur; t=0 TO pelpa Tou TINViou amd Thv R2=4Q  R4=6Q

MéyioTn auth TiuR Twv 3 A Ba apyxioel va SC VYAVY —WIW—

MEIVETAI EKOETIKA MEXPI va PNOEVIOTEI. I (t) Vr(t)

I, (t=0) = 0A % l R5=9Q%
) ] ] R3=12Q

a) H 100d0vaun avrtiotaon oOTa AKPA TOu L=24H

TInviou PEOW TNG OTIOIOG EKQPOPTICETAl UETA -

TO Avolypda Tou OlokOTTn S Ba €ivar O6TTwg

@aivetal 010 OITTAQVO KUKAWMA :
Req=(R3+R4)//R5= (12+6)//9= 18//9= (18x9)/(18+9)=6Q
Kai n otaBepd xpdévou Tou Tmviou Ba eival t=L/Req = 24H/6Q=4sec

+

B) €101 n €giowaon TOou pevpaToG TOu TrNviou Ba divetar ammd TNV oxéon :
L(t) =L (t=0e " = L ()=3e A

Y) To pevpa TOU TIMViou polpaletal oTtoug dUo TTAPAAANAoUG KAGdoug a) otov KAGdO
ue Tnv avriotacn R5=9Q kai B) otov kAado pe Tig avriotdoeg (R3 + R4) = 18Q.
To pevpa Ir(t) emdvw omv avriotacn R5 Sivetar oUugwva pe Tov TUTTO TOU
SiaipéTn pevparoc we Ir(t) =1, () x 18/ (18 +9) = (3x 18/27) e "*A=2e "* A
kai €to1 n 1aon Vr(t) ota dkpa Tng avriotaong Ba diveral wg
Vi) =Ir) x R5 =2e A x 90 = Vr(t) = 18e Y*V
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