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MEPOZX A - AtroteAcital atrd 12 epwTHoEIG.
KdaBe opBn atravrnon BaduoAoyeital pe 4 povadeg.

MNa ka0 pia atréd 11G epWTAOCEIS 1 — 4 va BAAETE O KUKAO TN CWOTN
amavrnon.

1) Av 0’ éva kUkKAwpa RLC ogipdg n 1don mrpotropeleTal TNG €viaong, TOTE
TO KUKAWUQ:

. CUUTTEPIPEPETAI WHIKA
OUMTTEPIPEPETAI ETTAYWYIKA
Y. CUMTTEPIPEPETAI XWPNTIKA
0. Bpioketal o€ ouvToVIOUO.

2) ‘Eva mpayuaTikd 1Tnvio ue wuikn avriotaon R = 60 Q kai eTTaywyikr avtiotaon
X.= 80 Q tpogodoteital atmd Trnyr evaAAaooouevng TAong Kail dlappéeTal aTrd
peupa evepyou TIPAG | = 2 A.

H evepydg Tiun TG Tdong U oTa AKpa TOU KUKAWMATOG I00UTAl JE :

2oo v

B. 140V
y. 60V
5. 80V

3) 18avIKOG TTUKVWTAG TpogodoTeiTal atrd Trnyr evaAAaooOuEvVNG TAoNG Kal
dlappéeTal atrd peUPa TNG HOPPAG i = |m NuWt.

H oTiypiaia Tipn TG TGong oTa AKPa Tou TTUKVWTH diveTal atrd Tov TUTTO:

a. Uc=Unpnuwt

B. uc = Upnnu(wt +90°)
@uc = Up nu(cwt - 90°)

8. Uc = Unnu(2wt - 90°)

4) Me 1n BeATiwon Tou CUVTEAEDTH I0XUOG ETTITUYXAVETQI N:

a. augnon NG d10POopPAg YACNS ¢ METAEU TAONG KAl PEUPATOG
B. ueiwon TNG TAONG TPOPODOTIAS TOU KATAVAAWTH

@ Meiwon TNG dlagopdg aong @ PETaLU TAong Kal PEUUATOG
8. aufnon Tou peUPATOG TTOU OTTOPPOPA O KATAVAAWTAG.
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5) Na onueiwoete péoa oo TETPdywvo ditTAa atd kabe TTpdTacNH TV
évoeign «ZwoToé» N «Adog» avaloya pe autod TToU IOXUEL.

a) [Na va €xoupe PEYIOTN PETAPOPA 1I0XUOG ATTO TNV TTNYH OTO
QOopPTiO Ba TTPETTEI N AVTIOTACN TOU QOPTIOU va IcoUTal PUE TNV
E0WTEPIKA avTioTaon TNG TTNYAG.

ZwoTo

AGBo B) H mrpaypaTikA 10XUG €ival n 10XUG TTOU KATAVOAWVETAI OTO
S ETTAYWYIKO PEPOG TNG OUVOETNG QVTIOTAONG TOU KUKAWMATOG.

y) Otav éva kUkAwua RLC oeipdg BpiokeTal o€ CUVTOVIOUO, TOTE

2wWoTo , .
OUMTTEPIPEPETAI WHIKAL.

0) To TTOAIKG peUpa KATA TN CUVOEDH TPIPACIKWY CUPHPETPIKWV
KATAVAAWTWYV O€ TPiYywVvo, gival TPITTAACIO TOU TTOAIKOU PEUUATOG
Katd T ouvoeon TwWV idIWV KATAVOAWTWY OE AoTEPQ.

ZwWoTo

6) Aivetal TO KUKAWMQ Tou oxrpaTog 1.
Na uttoAoyioerte :
a) TNV OAIKA avTioTaon Tou KUKAWMPATOS (Rop)
B) Ta pevpata |y kai ls.

R=40 R;=3 Q

3

E=50V —— R.=18 0 |:] R,=6 0

ZxfApa1
Amdvrnon:

a) H oAk avtioTaon Tou KUKAWHATOS (Rop):

R,=R,+R,=3+6=9Q

JReRy 189

R, =R = -
* U R +R, 1849 ——



B) Ta pelpata 4 Kai ls:

R
i:S =5 Kal Iy = 1-ﬁ=5-§=3,33A
Rol 1 - R34 9

[e)

11:

=]

7) a) Na ypaweTte dUO TTAEOVEKTHATA TTOU €XEI N NAEKTPIKA EVEPYEIA EVAVTI TWV
AAAWV HOPYWV EVEPYEIQG.
B) Na ypdyete U0 TTAEOVEKTANATA TTOU £XOUV Ol AVAVEWUCINES TTNYEG EVEPYEIAG
EVOVTI TWV CUUBATIKWY HOPPUIV EVEPYEIQG.

Amrdvrnon:

a) MAeovekTAUATa TTOU €XEI N NAEKTPIKN EVEPYEIQ EVAVTI TWV GAAWV HOPPWV
EVEPYEING:

= MeTaQEPETAl EUKOAD O€ HEYAAEG ATTOOTACEIG.

= AlavEUETAI EUKOAQ.

»  MeTtaoxnuartiCetal, dnAadr pTTopei va avuywvetal A va utroBIBageTal n TiuA
TNG TTAPAyOPEVNG NAEKTPIKAG TAONG.

= MeTaTPETTETAI EUKOAQ O GAANEG HOPPEG EVEPYEIQG.

= [Mapayetal atrd TTOAAEG AAAEG HOPPEG EVEPYEIDG.

) MAEOVEKTAUATA TTOU £XOUV Ol AVAVEWOCIKEG TTNYEG EVEPYEIAG EVAVTI TWV CUUBATIKWV
MOPPWV EVEPYEIOG:

Eival TpakTIKG aveEAvTANTEG TTNYEG.

Eival @INkéG TTpog TO TTEPIBAAAOV, dnAadr dev poAUVOuUV TO TTEPIBAAAOV.
‘Exouv ouvABwG xaunAod Asitoupyikd KOOTOG.

Eival dwpedv 1Tpwtn UAN.

BpiokovTal o€ TTOAAEG TTEPIOXEG.

8) a) Na ava@épeTte TO KAUGOIMO UAIKO HE TO OTTOI0 TPOPOBOTOUVTAI Ol ATHOKIVATOI
NAEKTPOTTAPAYWYIKOi oTaBuoi TG KUTTpou.
B) Na ypdwete dUO AGOYOUG yIa TOUG OTTOIOUG OI TTIO TTAVW NAEKTPOTTAPAYWYIKOI
OoTaBuoi KTioTNKAV KOvTd oTnv 8dAacoa.

Amdvinon:

a) To Kauoiho UAIKO e TO OTToi0 TPOPOBOTOUVTAI Ol ATHOKIVATOI NAEKTPOTTOPAYWYIKOI
oTabuoi Tng Kutrpou eival To palour.

B) o1 aTyokivnTol NAEKTPOTTAPAYWYIKOI OTABWOI KTIOTNKAV KOVTA 0Tn BAGAacoa yia
TOUG TTI0 KATW AdYOUG:
" yIO TNV EUKOAN PETOQOPA KAl ATTOONKEUCN TOU JACOUT TO OTTOIO EICAYETAI PE
TTAOIq.
= [a va Taipvouue vepd atrd Tn BAAacoa yia Tnv TTapaywyr] atuou.
= [ia va xpnoidoTtroloupe 1o vepd TNG BAAacoag yia TRV Yuén Tou aTuou.
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9) H ypa@ikr TapdoTacn Tou OXAUATOG 2 TTOPICTAVEI TNV NUITOVIKY METABOAR TNG
€vTaong ToU PEUPATOG O° £va NAEKTPIKO KUKAWQ.

Na uttoAoyioeTe:

a) Tnv Trepiodo (T)

B) Tn ouxvoTnTa Tou pelpaTog (f)
Y) TN EYIOTN TIPNA Tou peluaTog (Im)
0) Tnv evepyo TIUA Tou peupaTog (I).

i (A) A
2,82
30 o
ol 10 =t (ms)
-2,82
ZxApa 2

Amrdvrnon:

a) H 1repiodog Tou peUPATOGC:
T =40 ms

B) H ouxvéTtnTa TOU PEUPATOG:

3
L 10 oy
40-10 40

f=

1
T
y) H péyiotn Tipr Tou peupartog:

I =2,82 4

m

0) H evepydg Tiun Tou pelPaToC:

L, 282,
2o L41 —
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10) 210 oxnua 3 divetal TO dlIAVUCUATIKO SIAYPARMA TWV MEYIOTWY TIHWYV TWV
TdocwVv Umi, Umz Kal Ums. Na uttoAoyioeTe To GBpOoIoHa TWV PEYIOTWYV TIHWY TWV
TPIWV TAOEWV.

U]
Um2=32VA
> X
Un1=20V
Um3:12VT
Ixfpa 3
Amrdvinon:
To dlavuopaTikd dBpoIoua TWV TPIWV TACEWV:
W
Um2=32V A
Uns-Una=20V A~~~ """ 3 U,=20v2V

Um1=20V

Ums=12V T

U, = U2 + (U, =U,s)* =720° +20* =202 ¥
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11) 2’ éva Tpipacikd SikTuo 4 aywywv Pe TTOAIK Tdon 380V / 50Hz, cuvdéoupue
METAEU @AoNG Kal oUdETEPOU aywYOoU £va HOVOPAOIKO WHIKO KATAVOAWTH
avriotaong R =22 Q.

Na utroAoyioeTe:
a) TNV Taon ota dkpa Tou KaravoAwTh (Uy)

B) Tnv évraon Tou peupatog (I) TTou diappEéel TOV KATAVOAWTH).

Amrdvinon:

a) O kaTavaAwTAG gival ouvOEdEPEVOG UETAEU GAONG KAl OUDETEPOU, ETTOMEVWG N
Tdon oTa AKPA TOU €ival N QACIKN:

“n 390y

BB

B) H évraon Tou peupaTtog (1) TTou dlappEel TOV KATAVOAWTA:

U
1:_‘/’:@:10,4
R 22 —

12) XwpnTIKOG KATavOAWTAS TPOPOdOTEITAI ATTO TTNYH EVOAAACTOPEVNGS TAONG
ge oTiypiaia Tign u = 150 nu(wt - 10°) kai diappéctal amméd peUpa e oTiyuiaia
Tiun i =5 nu(wt + 50°).

Na uttoAoyioeTE:

Q) TN oUVOETN AVTIOTAON TOU KUKAWWATOG (Z)

B) Tn diapopd edaong NeTagU TAONG Kal PEUPATOC ().

Amrdvinon:

a) H ouvBetn avtioTaon Tou KUKAWUATOG :

7= Yn 150
I, s

m

=30 Q

B) H diapopd paong peTagu Tdong Kal pEUPATOG:
Ap=¢,—p,=-10°-50° =-60°
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MEPOZX B - AtroteAcital atrd 4 epwTAoEIG.
KdaBe opBn atravrnon BaduoAoyeital pe 8 povadeg.

13) ‘Evag 1pi9paoikdg KivnTAPAG TPOQOBOTEITAI ATTO TPIPACIKO BiKTUO TTOAIKAG TAONG
400V / 50Hz. H @aivéuevn 100G TToU aTTOppo®d O KIVNTAPAG aTro TO JiKTUO €ival
S =4 kVA kal 0 ouvTeAeOTAG 10XU0G TOu KivnTrpa givail 0,65.

Na uttoAoyioeTe:

a) TNV TTpayuaTikr 1I0X0 (P) TTou attoppo@d o KivATrPag atrd To dikTuo.

B) TNV Gepyo 10XU (Q) TTOU aTTOPPOPA O KIVNTAPAG ATTO TO BIiKTUO.

Y) TN OUVOAIKR dgpyo 10XU TwV TTUKVWTWY (Qc) o1 otToiol xpeldleTal va
ouvdeBOUV O0TO KUKAWHA WOTE va BeATIWOEI 0 oUVTEAEOTAG 1I0XUOG TOU
Kivntrpa atd 0,65 o¢ 0,9.

0) TN xwpnTikdTNTA (C) TOU KABE TTUKVWTA OTAV AUTOi OUVOEOVTAI O€

Tpiywvo.
Amrdavrnon:
a) H mTpayuartikr 1I0X0g TTou atmroppo@d o KIvNTAPAG atrd 1o SiKTUO:

P=S-ocvvp =4000-0,65=2600 W

B) H depyog 10XUG TTOU atroppo@Pa O KIVNTAPAGS atrd To SiKTUO:

0, =/S? — P> =\4000% —2600° =3039,7 VAr
y) H depyog 10XUG Q¢ TWV TTUKVWTWYV 01 OTToi0I XPEIAZeTal va ouvdeBouv

yia va BeATIWBEI 0 ouvTeAEOTNG 10XUOG oTo 0,9:

(o]

1° 1pd1I0C

H @aivopevn 10xUG Tou KIvnTApa PETA TN BeATiwon:

S, = P =@=2888,8 VA
ovvep, 0,9

H depyog 10XUG Tou KIvnTAPQ WETA TN BeATiwonN:

=/S; — P* =/2888,8" —2600° =1259 VAr
2 2

H depyog 1I0XUG TWV TTUKVWTWV:

0-=0,-0,=3039,7-1259=1780,7 VAr
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2°° 1poTIOG

O.=kP OTOU k=¢cpp —cpo,
@, =ovv' 0,65=49,46°
0, = ovv’! 0,9= 25,840

= 0, =(c049.46° — £025,84°)-2600 = (1,169 — 0, 484) - 2600 = 1781 VAr

0) H xwpnTIKOTATA TWV TTUKVWTWYV OE OUVOEDN TPIYWVOU:

2,
co_/3 9 _ 1781 =1,18x10° F=11,8 uF

U 3-2.7-f-U> 3-2-7-50-400°

14) QuIk6¢ avTioTaTng pe avriotaon R=30 Q kal TTukvwThS Xwpentikétntag C
ouvd£ovTal 0€ OEIPA Kal TpoPodOoTOUVTAl ATTO TTNYI EVAOAAACOOUEVNG TAONG
U=100V /160 Hz . Av n TTTwon Tdong oTa AKpa TOU WHIKOU avTIoTATN gival
Ur =60V, va uttoAoyioeTe:

a) TNV €vePYO TIPA TNG £VTAONG TOU PEUMATOC TToU diappéel To KUKAwua (1)
B) TN oUVBETN avTioTaon TOU KUKAWPATOG (Z)
Y) TN XWPNTIKA avTioTaon Tou TTUKVWTH (Xc)

0) TN xwpnTIKOTNTA Tou TTUKVWTH (C).

Amrdvinon:

a) H evepydg Tiuni TnG €vraong Tou peUUATOG:
;U 80

R 30
B) H ouvBetn avTioTaon Tou KUKAWPATOG:

Z=£=@=SOQ
I 2

y) H xwpntiKA avtioTaon Tou TTUKVWTH:

Xe=AZ2 =R =/502 302 =40 Q
0) H xwpnTIKATATA TOU TTUKVWTHA:

= =2,48-107° F =24,8 uF
w-C w-Xo 2-3,14-160-40
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15) 2’ éva TpIpacikd SIKTUO TECOAPWY aywywv TTOAIKAG Taong 415V / 50Hz,
OUVOEOVTAI TPEIG WHIKOI KATAVAAWTEG oI OTToi0I dlappéovTal atrd peupa |4 =60 A,
I,=40 A kal l3= 30 A, 0TTwG QaiveTal oTo OXNUa 4.

Na utroAoyioeTe:
a) TNV Tdon oTa Gkpa Tou KABe KatavaAwTh (Ug)
B) TNV 10XU TTOU KATAVAAWVEI O KGBE KATAVOAWTAS (Pg)

Y) TV évraon Tou peUluaTog TTou dlappéel Tov oudETEPO aywyo (In),
XPNOIUOTTOIWVTAG TN SIAVUCHATIKI HEBOOO e KAipaka 1cm : 10 A.

L1
L2
L3 t
11=60 AY 12=40 AY [3=30 A
] =[]
IN
N < ¢

Ixnpa 4

Amrdvinon:

a) H 1adon ota dkpa Tou KABe KaTavaAwTh I000Tal E TN QAOCIKr) TAon Tou
OIKTUOU:

Up, =Ur, =Ur, =Up
3o

B) H 10x0g TTou KaTavaAwvel 0 KABE KATAVOAWTNG:

R =U,.1,=240.60=14,4 kW

P,=U,.I,=240.40=9,6 kW

P =U,.I;=240.30=7,2 kW
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y) To peupa 1Tou dlappéel TOV OUBETEPO AywyOd PTTOPOUNE VA TO UTTOAOYIoOUUE pE BUO
TPOTTOUG:

1°° 1pé10C: (KAigaka 1cm : 10 A)

b4
A
lo3=30A
A  lot13
7900
° .
> > X
1 90 //// I(P1 =60A
7" I\=26,46 A
lp2 =40A
2% 1p6moc: (KAigaka 1cm : 10 A)
Y a
> X
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16) ‘Evav kUkAwpa RLC oeipdg atroteAeital ammd wuikr avriotaon R =40 Q,
I0AVIKO TTNVIO HE OUVTEAEOTH auTeTTaywyng L= 0,2 H kal TTuKvwTh)
ayvwotng xwpntikdtntag C. OTtav ota AKpa TOU KUKAWMATOG EQAPUOOTEI
evaAAaooouevn Taon pe evepyo TR U = 200 V, To KUKAwPA TTAPOUCIAdel
ouvtoviop6 o€ ouxvornta 1 kHz.

Na utroAoyioeTe:

a) TNV évTaon Tou peUPATOC TTOU dlappEEl TO KUKAWMPA KATd TO guvtovIGNO (1)
B) TN xwpnTikdTNTA TOU TTUKVWTH (C)

y) TOo ouvTeAeaTH TTOIGTNTAG TOU TTNViou (Qn)

0) Tn Cwvn diEAeuong (Af).

Amdvinon:

a) H évraon Tou peUPaTOg TTOU dlapPEEl TO KUKAWHA KATA TO OUVTOVIOUO:

U
]:—
;U _200

7 -
GTOGUVTOVICUO: Z =R R 40

B) H xwpnTIKOTATA TOU TTUKVWTA:

1 ) 1 1
= = = = (C=—F5——
s 27\L-C % 4z*-L-C Ag*-L-f?

1 1
C= 2 N2 42 3
47°-0,2-(10°)° 47°-0,2-10

=1,26x107 F =126 nF

y) O ouvTeAeaTG TTOIGTNTAG TOU TTNVioU:

o-L \E_L. 02 _
* RNC 40 \V126-10”°

0) H wvn diéAeuong:

f, 10

A =
4 0. 30,5

=31,74 Hz
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MEPOZXZ I' - AtroTeAgital a1rd 2 epwTAOEIG.
Kafe opBn amrdvrnon BabuoAoyeital pe 10 povadeg.

17) 'Evag TpIQaCIKOG KATaVOAWTAG ouvdedENEVOG OE TPiywVo TPOPOdOTEITAI ATTO
TPIPAOIKO BikTUO TTOAIKNG Tdong 400V / 50Hz, éTTwg @aivetal oto oxAua 5. Na

OcigeTe 01O OXAMA TNV TTOAIKA Kal QaoIKA Tdon KaBwg £TTiong 10 TTOAIKS Kal
@aoikd peupua.

Na uttoAoyioerte:
a) TN ouveeTn avtioTaon TnG KABe @dong Tou KatavaAwTn (Z)
B) To ouVTEAEOTA 1I0XUOG (COSY)

Y) T0 @aoiké (lg) kai TTOAIKS (In) peupa TTou aTToppoPd 0 KATAVOAWTNG atrd TO
dikTUO

0) TNV OAIKr} @aIvouevn I0XU (S) TTOU aTTopPOPA O TPIPYACIKOG KATAVOAWTAG.

Amrdvrnon:
Lio _
Un= Uy
L2 o y
Ls 4

Ixnpa 5

a) H ouvBetn avtiotaon Tng KABE PACTNG TOU KATAVOAWTH:

Z =R+ x> =\30°+40* =50 Q
B) O ouvteAeOTG 10XUOG:

=3O=0,6

cosp = —
v 50 —

N | =
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Y) To @aoikd Kal TTOAIKO peUua TTOU ATTOPPOPA O KATAVOAWTAG aTTd TO SiKTUO:
U , , Uy 400
I, =7¢ (X ovvdeon prydvov U, =Uy) = 1, =7H=§=8_
In=+3-1,=+/3-8=13,85 A

0) H oAk} @aivouevn 10XUG TTOU aTToppOoPa O TPIPACIKOS KATAVAAWTHG:

S=3-Uy -1 =+/3-400-13,85=9595,5 V4

18) Aivetal To KUKAWPO TOU OXUATOG 6.

a) Na utroAoyioeTe Kal va oXeSIA0ETE TO 1I00OUVANO KUKAwUa OERevIv
(Thevenin) ota onueia a kai B.

B) XpnOIYOTTOIWVTAG TO 1I008UVAUO KUKAWMAO OEBevIV va UTTOAOYIOETE TV
évraon Tou peupaTog I TTou dlappéel Tov avTioTaTn Ry.

R1=4 Q

1

-
E2=20V

E1=30V I:I R3=6 Q
R»=4 Q

R.=7,6 Q

]

[

Zxnpa 6

Amrdvinon:

a) To 10080vapo KUKAwa OEReviv atToTeAsiTal atmd pia TThyr Tdong Er ouvoedepévn
o€ oglpd e avriotaon Rr.

Na va uttoAoyiooupe Tnv Tdon Et uttoAoyifouue TNV Ta0N OTA Oonueia o kKal B apou
TTPWTA ATTOOUVOETOUNE TNV avTioTaon Ry.
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E2=20V
Ve Ve
\ \
E1230 v —— (1 | Yo
1= —_ T & _ R3=6Q
R2=4Q
a B |
— «——— >
UGB=ET

Mpaoupue 10 VOO Tou Kipxw® yia TIg TaoeIg oTo Bpoxo II:

R,+Ry 446 —

Mpaoupue 10 vOuo Tou Kipxw® yia TIg TAoEI§ 0TO Bpodxo I:

E1+E2:I'R2+Uaﬁ = Uaﬁ:E1+E2_I'R2 =30+20-2-4=42V = Uaﬁ:42V

H tdon Ericoutal ye tnv 1@0on Ueg: = E, =42V

MNa va Bpouue Tnv avriotaon Ry BpaxukukAwvouue TIg TTNYES Eq kal Ez kai
utroAoyidoupe TNV OAIKA avTiOTaON TOU KUKAWPOTOG PHETAEU TWV onuEiwy a Kai B:

R1=4 Q
[ } L 4
| I
H R=4 Q H Rs=6 Q
a B
—e *—=e
R, =R + R B 4440 640
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2x€0IGCOUME TO 1I000UVANO KUKAWMO OEBevVIV:

Rr=6,4Q

1
| |

Er=42V T

e

B) YtroAoyiCoupe Tnv €vraon Tou peuuatog I TTou diappéel Tov avtioTdTn Ry.

R1=6,4 Q
1 -
1 v
7N
R ( | RL=7,GQ
ET =42V T «
B
B8
R +R, 64+7,6 —
---------- 31, Yo) u—
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