KEDAAAIO 13

Acuyxpovol Kivntipeg E.P. pe ouAAEKTN

OL aoclyxpovol KWvNTAPEG UE CUANEKTN XPNOLUOTOOUVTOL Ot €LSIKEG TIEPUTTWOELG KOl
OUYKEKPLUEVA OTIOU UTIAPXEL avAyKn Aemtopepol¢ puBULONG TNG TaxUTNTAC MEPLOTPOdNG.
‘Exouv Kavomolntik pomn ekkivnong kat uPpnAd ocuvteleotr toxlog, kabwg kot uPnAo
BaBuod anddoong.

Kataokeualovtal povodaoikoi kal tpidpacikol. EupUtepn xprion €xouv oL povodaotkol Kal
Slakpivovtal og:

a) Kwntrnpeg oelpag
B) Kwntipeg lNouviBépoal (Universal)
v) Kwntipec avtidpaong i anwbnong.

‘Evag kwnthpag 2.P. pe Stéyepon oelpdg eivatl Suvatov va XpnolpomnolnOel kot wg KwnThpog
E.P.

To oxfiua 2.20. Seixvel To Slaypappa evog kwntnpa 2.P. pe Sléyepon OepAg, 0 omoiog
tpododorteital anod povodpactkd diktuo L, - L.
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WrikTpeg

Ixnua 2.20. Movodaoikog KLvnTAPOoC OELPAC.

Ereldf 1o TUALYHO TOU EMOYWYLKOU TUMTIAVOU Kal To TUALypo SLéyepong elval os OElpd, N
SlevBuvon tou E.P. og kKdBe nuutepiodo Bor aAAATEL TRUTOXPOVA KAL OTO EMAYWYLKO TUUTTAVO
KoL oto TUAypo Stéyepong. Emopévwg, o Spopéag MePLOTPEPETOL TTAVIOTE KATA TNV AUTH
dopa.
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Baoel autoU PmopoU e va LEAETHOOUE TIG LBLOTNTEG TOU KvnThpa E.P opola pe tv unxavn
I.P pe tn Sadopd o6t Ba mpootebel pia emaywykni avtiotaon. X=XE+XoE+Xop (1) XE :
EMAYWYLKN avtidpaon Oleyéposwg XoE, Xop : emaywylkég avilotaoel okedaopol TNng
SLEyeponC Kal TwV TUALYHATWY Tou Spopéal.
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>>0TL 0 aplOuog otpodwv pmopei va petafAndel pe petaBoln tng TAoewg €l0660U. AuTo
yivetal pe TI¢ yWwoTEg peBodoug NAEKTPOVIKWY LoXUOG ELTE UE QUTOUETAOXNUATLOTH.
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To pebpa T dpa Kal n pomn M~®E | ~ 1 eneldn nnpape oav dedopévo OTL 0 KLVNTHPAS
S0UAEVEL OTNV YPAUULKA TIEPLOXA TNG KAUMUANG HayvATiong. H pomn mapapével otabepn
emneldn to | eival otabepo.
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O 6popéoc twv HOVOoPACLKWY KWNTAPWVY OELPAG €lvol OUOLOC HE TO EMOYWYLUO TWV
Kwntipwv 2.P.

O otatng Sadépel, emedny dev €xel e€€xovteg payvnTikolG TOAouc oAAd povodaoiko
TUALYHQ OHOLO UE EKEIVO TWV HOVOPACLKWY KLVNTAPWY BPOXUKUKAWHEVOU Spopia.

Y10 otdtn tomoBetolvrtal kot U0 GMAa Tuliypata, To Bondntikd TUALYHa Kot TO TUALYHO
ovTLIoTAduLIong.

OL povodaolkol KWVNTAPEC OELPAC XPNOLMOTOLOUVTAL KUplwG otnv nAektplkn £AEn
(o6npodpopot KTA.), OMwE Kal oL avtiotolol KwntApeg X.P., KAl UAALOTA OE HEYAAEG
OMOCTACELG, OTMOTE Xpnolhomnoleitatl pevpa Y.T. (.. 15000V), to omolo umofipalouvpe ue



TOUG LETACYNMUOTLOTEG,.

Movodaoikoi kwvntrpeg NouviBépoal (Universal)

OL KvnTNpeg autol eival pikpol KvnTApeg oelpdg, KATAAANAOL va EpyaoTouV Kal oto 2.P. kot
oto E.P. (ouxvotntag 25 péxpt 60Hz), (oxnua 2.21.).

Exouv TL¢ LBLOTNTEC TWV KWVNTHPWVY OELPAG KAl XPNOLLOTIOLOUVTAL O OLKLAKEG CUCKEUEG, TL.X.
OVEULOTNPEG, Uiep, nAekTpikd Spamava KTA. O Spopéag Twv Kwnthpwv MNouvipépoal sivat
KOTOOKEVAOUEVOG OTIWE 0 CUVAONC Spopéag Tou Kvntrpa X.P. e SUAAEKTN Kal pe PHAKTPEC.
AOyw Tou TUAlypaTtog oslpdg mopouctalouv auénuévn pormn. Mio oglpd amo mpofAnpata
T(POKUTITOUV Ao TNV XPAOoN TwV KWNTApwV autwv pe AC Tdon ta Kuplotepa amo ta onoia

slvat:

e Exouv yapunAn amodoon AOyw TNG UCTEPNONG TOU TUPHAVA Kol TwV
SEWVOPEVPATWY TIOU QVATTTUGOOVTOL OTOV TTUPNVA.

e O OUVIEASOTAC LoYUOG elval MIKPOC AOYyw TNG HEYAANG EMOYWYLKAG
QVTLoTaoNG TOU TUALYHaTOG Tou potopa.

e OLomwvnplopol Twv PnKkIpwv eival moAv évtovol.

Ma va arnogUyoupE Ta apanavw poPAnuata Ba mpEMeL va yivouv KAmoleg oAAQyEG OTOV
KWVNTAPOL Yld TO OUVEXEGC PEUMA TIPOKELMEVOU VO AELTOUPYNOEL OWOTA KOl OUTEG
cuvoyilovtal mapakatw.

O mupnvag Tou pOTopa KOTACKEUATETOL atd AQUEG TIPOKELUEVOU val PELwBoUV oL
anwAeLeG o devopelaTA.

To TNVLO TOU OTATN KOTAOKEUATETOL LE ALYOTEPEC OTELPEG.

H emipavela Twv MOAwWV PLeYAAWVEL OTIOTE N €VTOON TNG PONG LELWVETE KOL LLE TOV
TPOTIO QUTO MELWVOVTIAL OL OTWAELEG OLONPOU KAl UPELWVETE N TACON AOYyW TNG
EMAYWYNG

O aplBOG TWV OTELPWY TOU pOTopa aufavel £Tol wote va AndOel n amattovpevn
PO E TNV LELWHEVN po).

MNa vo pewwBel n emibpacn tou emaywyng Tou poOTOPA XPNOLUOTIOLEITE €va
TUALYHO avTLOTABULONG

O pOPTOPAC TWV KLVNTNPWV AUTWV £XEL TNV (Sla Sopr OMwE oL cUVNBELG KLVNTAPEG
oelpac . Na va petwbouv ta TpoBARpATO LETAYWYNG XPNOLUoToloUvToL PKTPEC
HE peyoAUTepn avtioTaon Kot PeyaAwvouv TV emidpAveLd Twv PnKTpwy.
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H tayutnta neplotpodng toug e€aptdtal anod to GopTio, av o Kwntnpag epydletal pe 2.P.
pe E.P. TU' auto o Kvntnpag €xel l8IKEC ANPELG 0TO TUALYUO TOU OTATH yLa Tn Asttoupyia Ue



2.P. kat dAAeg ARYeLs yia Tn Aettoupyia tou oto E.P. H tayutnta meplotpodns autwyv tTwv
Kwntpwv unepPaivel cuvBwg tig 3000 otp/min kot dtdvel péxpt tig 8000 otp/min. H
LloxU¢ toug dravel pexpt 700W. Ta puBulon Twv oTPodwV XPNOLUOTOLOUE PeTAPBANTA
avtiotaon. ANayn ¢opdg meplotpodng dev yivetal pe nAekTpkn pEBodo. MAsovéKTnUA
auTtoU ToU KvnTrpa ival n LeydAn pomn ekkivnong

Ixnua 2.21. Kwntrpag NouviBépoa.
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Speed-torgue curve of universal motor
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Fig. 1. Speed versus time graph
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Movodaoikoi Klvntipeg avtidpaong i anwoTtikoi

Avrikouv oTO €l60C TwV HOVOPACLKWY KIVNTHPWV HE CUAAEKTN, oL omoiol epyalovral Pe
enaywyn. O otdtng elval SlopopPwHUEVOG OpOoLlo PE TOUG aoUYXPOVOUG EMAYWYLKOUG
KwnTApec. OL TOAOL TOU KVNTHPA oV £lval 0TOV OTATN Kataokeudlovtal ano Aentd puAAa
Suvapoglaopatog. o Spopeag dEpel TUALYUA OTwe N wnxovn Z.P. Z& Asttoupyia pe 2.P o
oplBuoc otpodwy givat ota 15% peyalutepog amnod ot oto E.P

O BaBuog anodoong oto E.P sival pikpotepog am'ott oto X.P. O ouVIEAECTNC LOXUOC elval
0,5+0,8.H Asttoupyla Tou otnpiletal otnv €AKTIK SUVOUN TIOU QOKEL éva HayvnNTKO Tedio



TIAVW OE OTIOLAOATIOTE OLONPOUAYVNTIKO UALKO. ETeldr) o Spopéac £XEL EKTUTIOUG TTOAOUG TO
Slakevo otatn-6popca eival LeTaPANTO Kal £TCL N LAyVNTIKI avtioTtoon Tou SLakévou sival
petapAnT. Mo Tov Adyo auTto (acUMPETpia 0To SLAKeVO) 0 SPOUENC IEPLOTPEDETOL CUVEXWG
TIOPOLCUPOKEVOG aTtd TO OTPEDOUEVO HayVNTIKO Ttedio Tou otatn.

H pomn avtibpaong eival MoOAU PLKPOTEPN ATO TN POTH HULAC CUYXPOVAG MNXOAVAG KE (8Lo
péyebog. M'autd kataokeudlovtal amod 50W-6KW. MNa to fekivnuo o dpopeag €xeL éva
KAwBO OTwg oToV CUYXPOVO KLvnTrpa.

H pomn ekkivnong eivat Mek=3Mov kat to cuvdp=0,4~0,5

O Spopcag eival OPOLOG Pe TOUG KvNTNpeg 2. P., dnAadn £xel TUAyPA X. P., GUAAEKTN Kol
PnkTpeg. To TUALYHA Tou Spopéa 6 OUVOEETAL NAEKTPLKA OUTE PE TO TUALYUA TOU OTATN
ouTe pe to Siktuo NAgkTPodotnong. O otatng £xel tPLdactkd 'H povodaoikd TUALYHa Tou
TapAyeL oTpePOPEVO (KUKALKO | EAAELITTIKO) poyvnTiko medio.

To oxAua 2.22. mMOPLOTAVEL €va OTOLXELWSEG SLAypappa KlvnTrpa aviidpaong.
KEDAAAIO 2
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H tayvtnta KoL n pomr Tou Kwntipa aviidpaong efaptwvtal and tn ywvia etdbeong Twv



{NKTPpWV TOU.

Mo oplopévn petaBeon Twv PnKIpWV EXEL XAPAKTNPLOTIKA AELTOUpylaG, OMWG O KLVNTAPOC
oelpag. AnAadn, n taxvtnta petofAAAeTal o peyaAa 0pla, otav petaBaArletol To ¢poprtio.

OL KWNTAPEG avTidpaong xpnollomolouvtal Omou amaLtolvIal AEMTOUEPNG PUBULON TG
TOXUTNTOC TEPLOTPOGNG Kal pLeyaha Opla puBULoNG, Kal OTou elval avaykoia peydAn apxLkn
pormn).

Kwvntipeg payvnTtikng uotépnong

2TOV OTATN £XOULE €va LoVodaoLKO TUALYLA TTou Snutoupyel Eva oTpedOpeVo EAAELTTIKO
nedio. O Spopéag dev €xel mepléAlen oute KAwPO. Exel e€wteplkd pla otpwon omo
oLdnPopayvNTLKO UALKO "okAnpd". IkAnpo Aéue otav o BpoxXog TNG KAUTTUANG UOTEPNONG EXEL
peyalo mAAToC.

H payvntikn emaywyn Tou Spopéa emumopeVeTaL oo To SLAVUCHO Tou SLappel LaTtog TOU
OTATN KATA Mo ywvia tnv omoia Aépe ywvia votépnong. H ywvia auti eivat téco
peyaAutepn 600 1o okANpPo elval To UALKO. EE attiag autng tng ywviag dnuloupyeital pomn
neplotpodng, mou Teivel va meploTpEéPel Tov Sdpopca otnv SlevBuvaon tou oTpedOUEVOU
niediovu tou otatn. Neplotpédetal OMWE 0 IUYXPOVOC KLVNTHPAE UE TOV GUYXPOVOo aplBuo
otpodwv. Na TNV EKKIVNON XPNOLULOTIOLOUHE TIUKVWTI 0 0plOuog otpodwv eival otabepog
loog tpog Tov auyxpovo aplBuo otpodwv.

Xpnolporoleital yLo thv Kivnon nAeKTpLKWV wpoloyiwv r xpovodilakomtwy kKabwg Kal yLa
TNV Kivnon Twv poyvntodwvwv.

Motor Types: Speed vs. Torque Comparison
This graph maps the motor speed-torque curves of all four standard Groschopp motor
types, using the same scale to clearly illustrate the differences between motors. Notice
the dramatically high no-load speed of a Universal motor and the significantly higher
starting torques of Permanent Magnet and Brushless DC motors.
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Motors: Quick Reference Guide



This quick reference chart for motors is something we developed that gives our customers,
a “starting point” when selecting a motor. When you’re selecting a motor for an
application, you first need to determine which of the parameters are the most important
for that particular application, and then make your motor selection accordingly. The Quick
Reference Chart is basically a tool for differentiating the different motor types in terms of
speed, horse power rating, efficiency, life, ratings, noise ratings, and starting torque.
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Permanent Magnet AC Induction Brushless DC Universal
Voltage DC AC AC, DC (Control) AC, DC
Speed 1,000 - 5,000 1,350 - 3,400 1,000 - 5,000 8,000 - 20,000+
Horsepower Medium Low - Medium High Very High
Efficiency 60% - 70% 40% - 80% 65% - 80% 55% - 70%
Life Medium Very High Very High Low
Maintenance Medium Very Low Very Low High
Noise Medium Quiet Very Quiet Noisy
Speed Regulation Fair Good Excellent Poor
Starting Torque Very High Low - Medium Very High High

Gearbox: Quick Reference Guide

This chart can be used as a tool in selecting the right gearbox for your application. The
parameters listed in the far left column are the most typical and will once again give

you a good “starting point” in figuring out what type of gearbox best fits your

application.

But these parameters aren’t the only considerations you’ll need when selecting a
gearbox. Other parameters like overhung load, envelope size, cost and mounting
options are some examples of specifications that will also need to be evaluated with

each application.
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Planetary Parallel Shaft Right Angle
Gears Spur or Helical Spur or Helical Worm Gear Bevel
Typical Usage Intermittent Continuous Intermittent Continuous/Intermittent
Max Input Speed 3500 RPM 4000 RPM 2800 RPM 3500 RPM
Max Torque High Medium Medium High
Efficiency 65% - 95% 40% - 90% 30% - 80% 60% - 90%
Noise Low Medium Medium Medium
Limitation Thermal/Mechanical Mechanical Thermal Mechanical
Back-Driveability Good Good Ratio Dependent Good

Phasor Diagram of a.c. Series Motor

The schematic diagram and phasor diagram for the conductively


http://www.groschopp.com/wp-content/uploads/2011/07/Motors_quick-reference.jpg
http://www.groschopp.com/quick-reference-guides/gearmotors_quick-reference-5/

coupled single-phase ac series motor are shown in fig. 3
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Fig. (3-a). Schematic diagram of conductively coupled ac series motor.
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The resistance drops LRses, [aRi TaRc and IaRa'due to resistances of series field,
interpole winding, compensating winding and of armature respectively are in phase with

armature current la. The reactance drops laxse’ laxi’ IaXC and laXa due to reactance of
series field, interpole winding compensating winding and of armature respectively lead
current la by 90 The generated armature counter emf is Eg. the terminal phase voltage Vp

is equal to the phasor sum of Eg and all the impedance drops in series.

Vp = Eg + 1,7 + L7 + LZo + 1,7,
The power factor angle between Vp, la,$ .

Example.
A universal series motor has a resistance of 30 and an inductance of 0.5 H. when connected
to a 250 V dc supply and loaded to take 0.8 A it runs at 2000 rpm. Determine the speed,
torque and power factor, when connected to a 250 V, 50 Hz ac supply and loaded to take the
same current.

Solution Operation of motor on dc



Epge =V—I,R, =250-0.8x30=226V
Nge = 2000 r.p.m

Operation motor on ac
Xy =2mfL = 2nx 50 x 0.5 = 157 Q)

From the phasor diagram shown in fig. 4,
AF? = AG? + GF?

V2 = (AB + BG)? + GF? = (AB + DF)? + GF?
= (IaRa + Epac)® + (IXL)?
Epac + IR = V2 — (1,X)?

Epac = —0.8 X 30 +/(250)2 — (0.8 X 157)2

= =24+ 216.12 = 192,12V

Since the currents in dc and ac operation are equal, the flux will
also be equal (D, = D )

Ebdr: — KNdc(Ddc — Ndc
Ebar: KNaccbac Nac

Boac _ 000 x 2212 _ 1700
Foae 226 Fbm

N, = Ngc

Eba.:'

A
Fig.4
AG  Epgesl R
Power factor, cos¢p = T %

192.12 + 0.8 x 30 .
= 750 = 0.8645 (lagging)

Mechanical power developed
Prech = Epacla = 192,12 X 0.8 = 153.7 W



Torque developed

. Pmech . Pmech

i 2mn .

B 153.7
T 21 % (1700/60)

= 0.8633 Nm
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