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Kupatopopdéc petaaANOpEVNC TAONC

e AC (Alternating Current)
e JUVOeTEC KUUATOMOPPEC TAONC
— Huttovo + DC,
— ApUOVLKO TTAPALOPPWIEVO NULTOVO.

— Mn NULTOVOELOELC KUUATOMOPPEC TAONC (TTOU mopouV
va avaAuBouv oe oelpa Fourier)



Huttovoeldne taon: H BepeAlwdnc popdn AC taonc

Huttovoeldng taon (sine wave): NULITOVOELONC XPOVIKN €€APTNON TNG
OTLYMLOLOC TG

v(t) =V, sin wt v
* v(t) notyuaia T (volt) Vo s
0 Y
* 1}, To mAatog ¢ taong (volt)
2 ’ ’ ¥
*w=— N KUKALKE) ouxvotnta ; % 180 270 360
(rad/s)

* T nnepiodog (s), f =1/T n ouxvotnta (Hz)

8 = wt n ¢aon ¢ taonc (ywvia o rad (0 - 2m))



RMS Tt taonc

* RMS (Root Mean Square) | evepyoc T

1 t+T
Vims = —j v2dt
NI

MNpoBAnua 1

Arnobeiéte otL n RMS twun
nutovosboucg taonc v(t) =
V, sin wt eival

Y
Vims = \/_2

Yndden: sinwt = 1 — cos?wt kau - % 180 270 360
cos 2wt = 2cos’wt — 1 g

= 0.707 V,




Epappoyn

Xpnotpornowwvtoag tnv epappoyn ‘Advanced DC-RMS Measurement.exe’ tnv
omola pmnopelte va Bpeite katepalovrag to 'DC kat RMS tiuec Baotkwv
KUHATopopdwy taong amo to ¢pakeAo ‘Tlohvpeoa’ tng oeAldag Tou pabrpatog
oto eclass, emPeBawwote Tepapatikd’ tn oxeon Vg = Vp/\/i yloe tnv
nepintwon pac nuitovoedouc taoncg mAatouc 1V, cuxvotntac 10 Hz.

PuBuioelc: oto pevou signal type eruleéte Sine Wave. Me ta Kouumia frequency
kKoL amplitude dwote tic tpec 10 (Hz) kat 1 (V), avtiotowa.

Aeite TNV mapayopevn kupatopopdn otnv ‘obovn’ Signal Waveform ko
SLafAote TIC rms, dc Kal rss TUUEC TNC OTOUC avtiotolyouc SeiKTEC.



ZXE,OT] rms TLU.I"]Q KOLL LOXL,)OQ OXL OTTOKAELOTLKA NULTOVOELONC

2e avtiotaon R, otnv omola epapuoletal yeVIKWE EPLOSLKN TAON
ouxvotntag f (mepodou T = 1/f), n uéon oxug (p) mou
katavolwvetat elvat p = V2, /R, 6mou V..o n rms T Tne
TAOoNG. n

Stiyulaia oy p = v%/R, v‘ -
L
Méan Lox\g p = %fOT pdt _‘

1 (T2 1 /1 (T 12
po [ e (4 [ -
T), R, R, \T)J, R;

‘Evag aAAOG 0pLapOC TNG EVEPYOU TLUNG

Evepyoc Tiun o petaBarlopevncg taoncg evat eketvn n T tne DC
TAONC TIOU KaTavaAwveL Tnv oLa Loy.



‘Opyava petpnonc AC taong
Wnolaka moAvpetpa N moAvpetpa deypatoAndiac (sampling voltmeters)

e Avamapayouv TNV Kupatopopdn evoc avaloylkou onpatoc taong (analog
signal) amo akpBn detypata (signal samples) twv otyplalwy TLHwy TNG

Signal samples
v(t)p

Analog signal/continuous-time signal
https://www.s

ciencedirect.c
om/topics/co
mputer-
science/shann
on-sampling-
> nT theorem

-

%

Sampling interval T

0 2T 4T 6T 8T 107 12T
e Atdotnua dewypatoiniac (sampling interval), T, elval o xpovoc petaéu
SLad oKWV OELYLLATWY (LETPNOEWV)

* H uebobog autn eival n mAeov xprnown (akpBng kat armhovotepn) yua f <
5 kHz

* Elvat pakpav n BeAtotn ya f < 5 Hz 7


https://www.sciencedirect.com/topics/computer-science/shannon-sampling-theorem
https://www.sciencedirect.com/topics/computer-science/shannon-sampling-theorem
https://www.sciencedirect.com/topics/computer-science/shannon-sampling-theorem
https://www.sciencedirect.com/topics/computer-science/shannon-sampling-theorem
https://www.sciencedirect.com/topics/computer-science/shannon-sampling-theorem
https://www.sciencedirect.com/topics/computer-science/shannon-sampling-theorem
https://www.sciencedirect.com/topics/computer-science/shannon-sampling-theorem

DC kat RMS tpéc tne petafoaArlopevng taong pe DMM

ATO €va cUVoAo N SelyUaTwV (LETPNOEWV) V41, Vy, V3, >+, Uy—_1, Uy TAONG N

DC kot RMS tipec umoAoyilovral
[}

| B V3
V2 R UN-1
» nT
0 2T 4T 6T 8T 10T 12T
N
_ 1 1
VdC=v=NZvi=N(v1+v2+v3+---+v,v)
i=1
N
2 1 2 1 2 2 2
Vims = V2 = —Zviz — (i +v; + v+ -+ vy
N < « N
1=




Aoknon 3

>To apxelo excel ‘Signal Measurement File 1’ oto ddakeAlo Eyypapa > Oswpla
oTn oeAlda Tou padrpatoc oto eclass pnopeite va Ppette tn kataypodrn 1000
SLadOXIKWY LETPOEWY TAONC IOV EyLvay e TN BorBela evoc maipoypadou.
O puBpoc deypatoAniac (sample rate) tou maApoypadou ftav 10000
Samples/s.

(a) Xpnoiuomowwvtac to (oto avto puAo excel ) ormolodnmote
TIPOYPALLUOTLOTIKO TtEPLBAAAOV TNC eThoyn¢ oac (r.x., Matlab), dwote to
ypadnpa TS TAoNC TOU CNUATOC.

(B) Xpnoluomolwvtac TLC OXECELC OTNV MPONYOLUEVN OeALdba, uTTOAOYIOTE TLC
LLEON KOl EVEPYO TIEC TOU METPNOEVTOC ONULATOC.

(y) Mola elvat n ocuxvotnta Tou CHUATOC;



Aoknon 4

Enavalafete ta epwtnpata (a) kot (B) tTng Aoknong 3 yLo TG LETPHOELS TTOU
elval katayeypappevec ota apxeia excel ‘Signal Measurement File 2’ ka
‘Signal Measurement File 3’ oto ¢pakeho Eyypapa > Oswpia otn oeAlda ToU
LoBnuatoc oto eclass.

>nueiwon: Mpoogtte OtL ota apxela autd excel n 1" otAAN avadEPeTAL OTO
XpOvo. Tpormomnolnote KataAAnAa tov ‘opllovtio” aéova Tou ypadpnuatoc oag
TOU epwTtnuatoc (a)



TumoLl AC BoAtopetpwv
(AC Meter Types)

e BoAtopetpa peonc TN (Average responding meters)
* BoAtopuetpa peylotne tuncg (Peak reading meters)

e BoAtopetpa aAnBouc rms TunCg (True RMS or RMS responding
meters)

Mark Finch “AC/DC Transfer (AC Voltage)”, MFT Course Profile Rev.: 9/05 Eng ©Fluke Precision Measurement Ltd
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BoAToOpETpA LECNC TUUAC

Average responding meters

— 0 ouvnBeoTtepOC Kol AMAOUOTEPOC TUTTOC POATOLLETP WV
—[POKTIKA, LETPOUV TN UEON NULOVOPBWUEVN TLUN

Atodog
~ N >
Taon Mpoc iy [f-\febf A Vavg |
TpOg R§ gvioxuon |
HETPNON ko ADC
. >
e [l pLa TtEPLOSLIKN NULavopBwuevn TAoN
1/ (T/? T
v, =—(j vdr+j OdT)
YT 0 T/2
: : : : V2
* [a pa kaBapa nuitovoeldn nutavopbwuevn taon Vyyg = 7Vrms = 045V,

* H kAipoka BaBuovopeitat pe ouvtereot) 2.22, Viyg = 2.22 Vgyg

* H amodoxn tTng akpifelac Letpnonc pe POATOUETPO LEONC TIUNC PaoileTal oto
YEYOVOC OTL, TIPAKTLKA, OL TIEPLOCOTEPEC TIPOC METPNON EVAANAOCOUEVEC TACELC
£YOUV NULTOVOELOH Hopdr).



BOATOMETPA HEYLOTNG TIUAG

Peak reading meters

— H dladopa Touc armo Ta HEONC TLUNG Elval LOVO OTL XpNOLUOTIOLE(TAL EVAC

MUKVWTNC oav xapnAodilamnepato GIATpo

Alobog
A > - W
’[1;1" ...... J'JllI"Jll\".gll'l ..... TdOf’] l,_lpoq ..................................................
T ] "] ) | QDO% R C == evioyuon
'\,f"j \,f \ ) «ﬁ\ / U HETPNON kat ADC

&

e [ kaBapa nuitovoeldn nuavopBwuevn taon, n kKAlpaka Babpovopeitol

otnv TN RMS.

Vrms = 0.707 - V,
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Aoknon5 ZdaApota BOATOMETPOU LEYLOTNG TLUAG

Lo TIC TECOEPLC BACLKEC OPDEC KULLATOUOPPWY, TTOU avadEpovtal otny 1N
OTNAN TOU MAPAKATW Ttivaka, uTtoAoylote TNV rms Taon mou Ba OeléeL Eva
BOATOLETPO LEYLOTNC TIUNG KL TO % OXETIKO OPAALO WC TIPOG TNV TIPOY LOTLKN
TLUN. ZUUTTIANPWOTE TOV Tiivaka avaAOywC

BoAtOpetpo true- | BOATOMETPO MEYLOTNG

MetpoUpevn Kupatopopdn

rms TLAG
e 7.07 V 7.07 V
~10V aKPLBEC aKpLBEC
+10V - . ..Square.. 10 V 7.07 V

v o aKkpLBEC 30% YoNAWTEPN

+10V |

10V [

+10V

-10V
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True-RMS BoAtopetpa

* 2TNV MEPUMTWON UN-NULTOVOELO WV KUMATOMOPPWY, akpLBNC UTTOAOYLOUOC TNC
RMS taonc ue tn BorBeta BOATOLETPWY HUEONC N KEYLOTNG TLUNC OEV Elval
duvartn).

e TUmol true-RMS BoAtopétpwy
— HAektpovika (Electronic true-RMS)

— Oepuika (Thermal true-RMS)

HAektpovika true-rms BoAtopetpa

1. Aappavouy, pe eAeyxopevo puBuo, N delypata tng taong (v, vy, =+, Uy)

2. WUnodlomoinon twv N delypatwy

3. YOAOYLOUOG, QUEDQ, TNG LEONG TETPAYWVLIKNG TWWNG Vs J Zl 1 l

Attia avakpiBelac: puBuoc detypatoAnyioc mou dev elval emapkwc uPnAoc yLa
KAV EL TO MANPEC GAOUOTLKO TIEPLEXOUEVO TNC KETPOULEVNC TAONC (TT.X.,
VP LOUXVEC 1] TIOALLLKEC KU LATOLOPPEC)



OepuLka true-rms BoATOHETPQ

* Me tn BonBela Beppoleuywyv (thermocouples), petpatatl apeoca n BepULKA LOXUC
(Pthermai) TIOU QvaMTUOOETAL O KOAQ KaBoplopevn wikn avtiotaon (heater).

Main Thermocouple

Input A( AC | DC Nitas
Voltage | Amplifier Amplifier
| - —_——
Heater -
=
o
> p—— + 5
Balancing & o
Thermocouple \/ é
L8
®
https://electronicscoach.com/ac-voltmeter.html '

e E&" oplopou, n RMS tur tne AC tdonc o€ eva poptio eival ekeitvn n DC tdon
TIOU avamtuooeL TNV bla Beppotnta oto dpoprtio.

— 172
P thermal — Vrms/ RL

* H RMS T T@onc mpokUMTEL AUECO ATIO TN LETPOUEVN BEPULKN LOXU. 16


https://electronicscoach.com/ac-voltmeter.html

2UVOETEC NULITOVOELOELC KUMOTOMOPDEC TAONC
(Composite sinusoidal voltage waveform)

* H Baolkn cuviloTwoa pLac cUVBETNC NLLTovoeLldoUC TAoNC lval
eva Kupa kaBapou nuLtovou (pure sine wave)

* [IpO0oBeTEC CLUVIOTWOEC UIMOPEL va Elval

— dc taoeLg n/kat

— £vac aplBuoc emumAeov KaBapwyv NULTOVWY TWV OTToLWV oL
OUXVOTNTEC €(VOL QPUOVIKA TTOAAQTAQOLA. TNG BACIKNC
OUVLOTWOQC.



Huttovo + DC

H rms TN ouvOeTNnC
KUMATOMOP®NC LOoOUTOL HE TNV
TETPAYWVLIKN pila TOU 3 -
aBpolopatoc Twv TETPAYWVWV

TWV rms TIWV TWV CUVIOTWOWV

(square-root-of-the-sum-of-the- 1
squares (rss))

Sine Wave
+
DC Voltage

rk

Volts

45 90 135 180 225 315 360

* -1 4

— 2 2
I/T'SS _ \/Vdc + Vrms
Degrees

V4. = n dctaon

Vs = N rMS T TOU NUITOVOU = Vpk/\/f

- 2uyva (onwg o€ gyxelpldla opyavwy) n rss T TG ouvBeTng TAong avadepetal anmAd oav Ve, o



Aoknon 6

YrioAoyi{ovtac To oXETLKO OAOKANPWUA, AtoSELETE OTL N rMS TUUN MG CUVOETNC
TAONC, OV cuviotatal otnVv eMoAANAla pog kaBapnc NULTovoeLd0oUC TAONG
evepyoU (rms) TG Vs KL LG CUVEXOUC CUVLIOTWOOG TIUNG Vi, LOOUTOL UE

! — 2 2
VT‘SS/ OTtov, VTSS - \/Vdc + V?‘mS




Appovika NMapopopdwpevo Hultovo

(Harmonically-Distorted Sine wave)

* Mephappavel eva BepeAlwde niTtovo Kal TIC APHOVIKES TOU.

* Mpooéfte mooo SpaoTikd emnpealetal N Lopdn TNC oUVOETNE KUUATOUOPPNG

(@Bpolopa) amod tn oXeTIK) GACN TWV APHOVIKWY W TIPOC TN BepeAlwdn

ouvVIoTWOoO.

ABpolopa
D\ Oepehwdng

-~
Ve

~ ~

s ~

2" QPUOVLIKN

(a) ©gpeAwdng kat 2" appovikn os ddaon

OepeAwdng
_-~"=~_ ABpowopa

~ ~
7 ~

s

2" APHOVLKN

(B) OepeAlwdnc kal 2" AppOVLK EKTOC pAonC

OepeAwdnc
. ABpolopa

3" appOVIKN

(v) OepeAwdnc kat 3" apupovikn o€ daon

ABpolopa
\./ ' S \/ g
3" appovikn S -

(6) OepeAlwdng katl 3" ApUOVLIKE EKTOC dAoNG
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‘Opyava LETPNONC OPLLOVLKA TIOPALOPPWLLEVOU
NULTOVOU

e 'Eva true-rms DMM peTpaceL pe akpiPeLlo Evar appOVIKA
MAPALOPPWHUEVO NiToVO.

 Ta opyova peonc Tunce (average responding meters) dev
LETPAVE UE aKkplBeLla apuovIKA TApALOPPWUEVO NUITOVO
(odaipa petpnong):

— AyVOOUV eVTEAWC TLC ApTLeC (2N, 4" ...) apLOVLIKEC,

— N amokKpLlor) Toug elvat cuvaptnon tTng Stadopac paong
LeTaéy BepeAlwSoUC KoL OLPLLOVLKWV.



Rss TLUN pLOVLIKA TTAPOLUOPPWILEVOU NULLTOVOU
e RSS TLUN TAONC KULATOHOP®NC UE ATIAN apUOVLKH TTApaopdwon

Viss = \/ Vc%c + szund + tharm

Vac n dc T Tng taonc (av umapyel)
V2
Viuna = f“jg’pk N rms T Tou BepeAlSoUC NULTOVOU
Vz
harm,pk / / ;
Vharm = — 5 1 'MS TN TOU APHOVIKOU NHLTOVOU

e Rss TIUA TAONC KUUOTOUOPPNC LE TtEMEpAoUEVO TTANBOC (N) apLoviKwy

— 2 2 2 2 2
Vrss - \/ Vdc + Vfund + Vharml + Vharmz T ..t VharmN



Aoknon 7/

(a) Amodbeifte OTL N rmMs TN MLOG APHOVLIKA TIAPAMOPPWLEVNC NULTOVOELOOUC TAONC,
mou ouviotatat ano pa Bepedlwdn ouviotwod MAATOUG Veyng kat N apUOVIKEG TNG
ue mhatn Vygrmi» L= 1---N, wocoutal pe V¢, Omovu,

— 2 2 2 2
VTSS - \/Vfund + Vharml + Vharmz T ot VharmN

(B) Maillelt poro otnv TN V.og N OXETIKN GACN TWV APUOVIKWY LETAEU TOUG KO WG TN
BepeAlwdn cuvvioTwoa;

Edappoyn

Xpnolpomnolwwvtag tnv epappoyn ‘Multitone Standard Function Generation.exe’ tnv
omnola umopeite va Bpeite kateBalovrac to ‘Anuiovpyla apUoVIKA TIOPALOPPWLLEVOU
nuLtovou” amno 1o pakelo ‘TloAvpeoa’ tne oeAldac Tou pabriuatoc oto eclass,
emBeBalwote TN Lopdr) Kal TO TTAATOC TNC CUVOALKAC TIPOKUTITOU 0AC KUUATOLOPPNC
(dBpolopa) yLa TIC TEPUMTWOELS TWV APHOVIKWY TNE oeAidac 20

XpNOLLOTIOLWVTAG TNV MAPATIAVW OXEoN, UTtoAoyioTe tnv taon Vg TNG TPOKUTITOUCAG
KULLQTOUOPPNC VLA TIC TIEPUMTWOELG TwV EKOVWY (a) kal (B) tnc oeA. 20.

[l TNV epapuoyn, Bewpnote cuxvotnta BepeAlwdouc = 10Hz, cuyvotnta 2"S ApUOVLIKNG =
20Hz, ouyvotnta 3" apuovikng = 30Hz. MAdtoc BepeAlwdouc Kal apuovIiKwy = 1V.



>UVOeTeC EPLOBLIKEC TAOELC — To MapAdELYLLA TOU
TETPAYWVLKOU KUMATOC

e Ew. () - TeETpaywvikN

KUatopopdr taong
nAatouc 1V

Ewk. (B) — ‘Sum of
Fundamental and first 4
harmonics’ elval To kKUpa
TIOU TIPOKUTITEL ATTO TNV
aBpolon Twv oTLYULLWY
TILWV BepeAlwdouc Kal
TWV TECOAPWV TIPWTWV
QPHOVIKWV (315, 51S, 7nS
Ko 9Ns).

1.5

V

.ﬁ-t A..-'ﬁ;
" 5

e

L _—

L J

(at)

square wave

sum of Fundamental and first 4 harmonics

" il




2UVOETEC UN-NULTOVOELDELC KUATOLOPPEC TAONC TIOU
Lmopouv va avaAuBouv o€ oelpa Fourier

Elvail OAeC oL TEPLOOLKEC, VEVLIKQ,
S ) ZUVOETN UN-NHLTOVOELSNG
LLN-NULTOVOELOELC KUMATOUOPPEC. KULLOTOpOP®N

Anotelouvtal amo ua Bepedlwdn 1.0
oLXVOTNTA KOl EVa ATtELPO TTARO0C

TWV OPUOVLKWV. 0.5
To mAatn BepeAlwdouc Kol 0.0
QAPUOVIKWYV ekPpalovTal oav
oelpd Fourier pe dmepouc opoug 9=
3rc
Ta TAQTN KAt oL GACELS TwV 1.0 1 Harmonics

QPOVIKWVY E(VOLL CUYKEKPLUEVEC
o€ KOBe mePLOdLKN KUATOUOPT).
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AvaAuon ocuvBeTNC UN-NULTOVOELOOUC KUUOTOULOPPNC OTLC
QPUOVLIKEC TNC - 2elpa Fourier

KaBe meplodikn kupatopopdn taong v(t) KUKAIKAG ouxvoTnTaC Wy
LUmopel va ekppaoTel oav AmeLpo ABpoLlopa NLTOTWY KoL CUVNLTOVWY LLE
OUXVOTNTA Wq KAl Ta MOANQTMAQOLA TNG

v(t) =Vy. + Z a, cos(nwyt) + b, sin(nwyt),n=1,2,3,...
21aBepog =i P e e T T .
(dG)‘GQOC -------------------- APHOVIKEC CUVIOTWOEG

v(t) = Vdc + (a1 cos wyt + by sin a)ot) + Z(an cos(nwyt) + by, Sm(nwot))

N / ______

~ - -

* Vi, a, kat b, ol ouvteheoteg Fourier (Fourier coefficients) tng meplodikng
ouvapTNoNG

* wy: N Baokn N BepeAuwdng cuxvotnta (fundamental frequency)

* Nn-wy, N =23, 0LOPUOVIKEG cuxvotntes (harmonic frequencies)



Yelpd Fourier — Myadikn popdn

Y€ TIOMEC TIEPUTTWOELC £lval BOAKO va xpnoLpomoteital n popdr Euler (e/* =
cos X + j sin x) ywa tn ogpa Fourier

v(t) = Vy + 2 V,eln@ot — n=1,23...
n=1

2€ QuTN TN Hopdn, oL cuvteleoteg

1 (T .
V, = —j v(t) e /M@oldt
Ty

omou, T = 2m/wyn nepliodogtng meplodikAG KUHATOUOPDAG TN TAONG.

OL CUVTEAEOTEC €XOUV pyadikr) popdn V, = |V, |efn, omou

|V,| Sivel To MAGTOC TOU KUUATOC PE ouxvoTnTa hwy (= 2mn/T) mou UTtapxEL
oTnV TAOoN Kal

8,, 6lveL tn daon (N tnv apxikn ywvia) Tou KUPATOC.



AvaAluon pndlomolnuevng kKupatopopdnc amo ospa N
deypatwy TnC - O Atakpltoc Metaoxnuatiopoc Fourier

O dLakpLtog petaocxnuatiopog Fourier (Descrete Fourier Transformation -
DFT) 6ivel ta mAatn ¥, Twv cuvioTwowv NULTOVOELOWV KUpATwy aro ta N
delypatav; (i =0,1,:--,N — 1) tou petpnBevTog avaloyLlkou OrLaToq

‘Evac alyoplBpoc mou umoAoyilel To SLOKPLTO LETOOXNUATIOUO Fourier
elvat o 'pyopog Metaoxnuatiopog Fourier (Fast Fourier Transformation -
FFT) T

;- 1 T — 'Zﬂt
N—-1 ( Vn=—f v(t)e T “dt
277;n o T J, ,
S~ 2UVTEAEOTEC Fou—mer
vle ________________

i=0 ouvapTNOoNG
omou, o 6elkTnC n mapvelt tic tipec 0, 1, 2, ..., N—1
onAadn,

Ue FFT, av éyouvue N Oelyuara UETPNONG €VOC avadoylkoUu onuatoc,
urtopouue va Bpouue N nuLtovoeLSEiC CUVIOTWOEG TOU.



Edapuoyn

Xpnotwuomowwvtac tnv epappoyn ‘Multi-tone Measurement.exe’ tnv omnola
unopeite va Bpeite kateBalovtac to 'Avaluon Fourier Twv Baolkwy MEPLOOLKWY
KULAToouvaptnoewVv’ amo to dakeAo TIoAvupeoa’ TnC oeAldac Tou pLabnpatog
oto eclass, emBefalwote T MAATN TWV TECCAPWY TIPWTWV OPUOVLKWY TOU
TETPAYWVLKOU KUPATOC, OMWE Ppalvovtal OTLC ELKOVEC TwV O€A. 24 kat 25.

PuBuioelc: oto pevou Waveform type emule€te Square. Me ta Koupuma frequency
kol amplitude dwote tic tipec 10 (Hz) kat 1 (V), avtiotowya.

2TnVv ‘0Bovn tou maApoypadou’ Waveform Selte tTnv mapayoueVn KUUOATOUOPDN
oto medlo Tou xpovou Kal otnv ‘0Bovn tou avaAuth ¢acuatoc Sectrum delte Ta
nmAatn BeEALWOOUC KOl APUOVIKWY CUVIOTWOWY O0TO TEOLO CUXVOTNTWV.

>Tov riivaka Multiple tone information elte tTn cuXvVOTNTA, TO TMAATOC KAL TN
OXETLKN $AON TWV APHOVIKWV.

Ermtile€te To mANBocC appovikwy mou Belete va deite puBuilovtac kataAAnAa To
Kouurt Max num of tones.



AplBuoc Euler cuvBetnc RSS taonc

H RMS T pog ouvBetne pn-npLtoveltdouc KUUATOUopdNC UMOopPEL, v
VeVeL va ekdpaotel oav RSS aBpolopa (dBpolopa TETpaywvwy)

Viss = J Vi + szund X (Euler number)

OTIoU,
V4. = n dc twun tng ouvBetng TAONC,
Veuna =N rms Tn tng Bepedlwdoug ouviotwoag tg ouvBetng taong

Euler number = o apBuoc Euler mou wooutal pe to abpolopa Twy
TETPAYWVWY TWV MAATWY TWV CUVTEAECTWV Fourier Tn¢ ouvBeTNC
ouvaptnonc.



[TivakoC oUuyKpLonc ocLVOETWY TACEWY

Fourier Series

Euler

Number

Square

Sine

Triangle

Sawtooth

ole)

1 1 1

T+=+=+=+-

3 5 7

P R
9 ' 25 49

1 1 1

l+s+=+—+-

2 3 4

=
9
é|




OAwkn Appovikn Mapapopdwon

H OAwny Appovikn Napapopdwon (Total Harmonic Distortion - THD) ) mapaywv
napapopdwonc (Distortion factor) opiletal wg o Adyoc tou abpolopatoc Loxvoc
OAWV TWV APOVIKWY CUVIOTWOWY TIPOC TNV oYU NG BepeAlwdouc ouyxvotnTac.
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Elval eva HETPO TNC OPUOVIKAC TIAPAUOPPWONG EVOC ONUOTOC TIou eKPpAlEL TO
TTOCOOTO TNC LOYUOC TOU OAMATOC TIOU LETAPEPETAL OTIC APLOVLIKEC TOU OE OXEON
LLE TNV LOYU TNG BepeAlwdouc ouyvotnTac.
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Edappoyn

BA. epappoyn npooopoiwonc Harmonic Analyzer Measurement - THD.exe oto GpakeAO
‘OAk Appovikn Mapapopdwon (THD) oto pakeAro ‘TloAvpeoa’ otn oeAida Tou pabrpatog
oTo eclass.



e 2TIC TnAeTUkOWWViES, xaunAotepo THD onualvel ekmopmn kabopotepou
oNpatoC Ywpic mpokAnon H/M mapepfoAwv o€ AANEC NAEKTPOVIKEG
OUOKEUEC.

e 2TOL CUCTAMATO LOXUOC, HLKPOTEPO THD onuaivel peiwon twv akpoilwv
SLAKUAVOEWY pevpatoc (peak currents), tTnC BEppavong, TwWV EKTMTOUTIWY
MOAPAOCLTIKWY (APUOVIKWY) CUXVOTATWY KAl TWV OMWAELWY OTOV TUpPnva
(core loss) otouc KlvnTrpEc.

MAPAAEITMA: Turikec mpodlaypadec evoc KaAoU epyaotnplou HETPrIOEWV
KOL EAEYXOU ONUEPA QmALTEL TNV UMAPEN PUBLLOTWY TAONC
(voltage regulators), ekTOC QUTWV TOU E€lval EVOWMATWLLEVOL
oTO Opyava, Tou va dLatnpouy TNV Taon

1. +2% evtocg NG pEONG 1) OVOLLOLOTLKAC TAONC TOoU SLKTUOU
2. xpovo amokplong < 0.3 s kat

3. oAwn appovikn mapapopdwon THDy < 5%
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