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Moayvntikn ponj (Eravainyn)

H payvntikn pon @ (flux) «petpden tig ypoppés tov nediov mov dacyiCovv pa empdvela. o eninedeg
eMPAaveleg Kot 6tafepd poyvnTikd medio 1 poyvnTikn pon divetat and tov TOmo:

®=B- A=BAcosp=B A
omov B 7 évtaon tov HoyvnTIKoy mediov Kot A dtbvuopa kaBeto otV empaveln Le PETPO 16O HE TO

euPadov g empdvelog.
O1 povédeg Tng poyvntikig ponig ovopdovrar Pépmep (Wb): [®]=[B][A]=Wb=T- m*=V- s

Surface is face-on to magnetic field: Surface is tilted from a face-on orientation Surface is edge-on to magnetic field:

* B and A are parallel (the angle between B by an angle ¢: * B and A are perpendicular (the angle
and A is & = 0). ) * The angle between B and \ is ¢b. between B and A is ¢ = 90°)

* The magnetic flux by = B-A = BA. * The magnetic flux @5 = B +A = BA cos &. * The magnetic flux

&y = B-A = BAcos 90° = 0.

B

&

Otav n emopdveln eivor kédBetn Otav n emoedveln oynuatiCet Otav  m emoedveln  glvan
610 poyviTikd medio (B kon A YOVIOL @ [IE TO MOYVNTIKO Tedio  TopGAAIAN  pe TO  HayVNTIKO
TopAAAN AL, =0) &yovpe eV TEPVAVE OO PHEGOL TG OAES Ol g0 (B xau AK(&@&W) €xovpe
uéyot pon [mopta opBévorytn] ypapués [ropra piodkieio] undév pon [mopta kAelo]
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Otav n emedvela oev eivar emimedn N Kol To payvntikd medio Tave g oev ivan otabepd, 10te ywpilovpe
TNV EMOAVELN 0€ TOAD HKPA TAOKAKLO, TOCO HKPE TOL va eivor emineda kol TO poryvnTikd medio va €xet
otabepn éviaom o€ OAN TNV £KTOGN TOLG Kot TPOGOETOVUE TIG EMUEPOVS POEC OO OAOL TOL TAOKAKLOL.
AnAodn N LoyvnTiKn por| €ivoit TO OAOKANP®LO TOV LoryVITIKOD TTEI0V TAVM TNV EMQAVELL

Mayvntikn pon @ @ :J. B- dA
A

Magnetic flux through element of area dA:
dPg = B+dA = B,dA = B dA cos ¢
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Hlektpopayvntiki exayoyn

Noépog Faraday — Henry (1831)

The magnet’s motion
creates a current in
the loop.

Closing the switch
causes a current in
the left-hand loop.

' An ammeter registers a current
in the left-hand wire loop just as switch S is
) closed (to turn on the current in the right-
An ammeter registers a current hand wire loop) or opened (to turn off the

e e lnen Wi e Tangnes nanviITE current in the right-hand loop). No motion
with respect to the loop. S
of the coils is involved.

Otov 1 poyvntikn pon péca omd KAEotod aydyyo Bpdyo petafdiietar, 10te gpoaviCetar oto Ppdyo
nAektpeyeptikn dvvaun (eivar cov va cuvdéoape 1o Bpodyo pe pmatapio)

_do
dt

cc
¢

Nopog Lenz : To emoywywd amotéAespa Teivel Vo avap€GEL TV OLTioL TOV TO TPOKAAESE

(a) Motion of magnet causes (b) Motion of magnet causes  (c) Motion of magnet causes (d) Motion of magnet causes
increasing downward flux decreasing upward flux decreasing downward flux increasing upward flux
through through through through
loop loop

The induced magnetic field is upward to oppose the flux The induced magnetic field is downward to oppose the
change. To produce this induced field, the induced current flux change. To produce this induced field, the induced
must be counterclockwise as seen from above the loop. current must be clockwise as seen from above the loop.

Kootag dmnidng Tavemomo Avtikig Makedoviag — Tunqpe Mnyavordymv Mnyovikdv




2"-3" gfdopada EAP 2020-21 HAEKTPIKEYX MHXANEX (TE) — Baowd Hiektpopayvntiopot cuvéyeto — Nopog Faraday 4/9
Iopadciypata

)
®B . ® E _ ok
v
—5
—>F Fle— > F
H
Q L Q X U= ®

® MW—— ®B ® MW—— ®B
I n |9 | e |o
. ) . Vlv [ |

Kadotog Pimmidng IMovemotmo Avtikig Makedoviag — Tunpe Mnyoavoroyov Mnyavikdv



2"-3" gfdopada EAP 2020-21 HAEKTPIKEYX MHXANEX (TE) — Baowd Hiektpopayvntiopot cuvéyeto — Nopog Faraday 5/9
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To pétpo tov B peimvetot

To poyvntikd medio peidveton pe puOud dB/dt = 150 T/s.Ti deiyvet to apmepdueTpo?

X & & & &

10cm .

<
™~ -~

® Q| 8“9 | ®

10 cm B

¥ & ®I® 02
\% II
¥ & K5V &
A=(0,1m)x (0,1 m)=0,01 m?

el

=0,01x150=15V

v 5_L5=Q35A
R 0
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Tpoémor dnuiovpyiag eraymykig Tdong

A coil in a magnetic field. When the
B field is constant and the shape, location,
and orientation of the coil do not change, no
current is induced in the coil. A current is
induced when any of these factors change.

e

/(/ Iy ‘.\

\

®=B- A=B(F,t)Acosg
1) No petofdiletar To poyvntikd medio ypovikd (0 I§/ ot=0)
2) To medio vo unv eivor opoyevég kat o Bpoyoc va. kwveital. AAAGlovtog 0éom, Ppioketan og TePLOYN
7OV 7O TEdI0 £xel S1POPETIKN TN Kot apa 1 pon Ba aAldaéet ( 6I§/ ox#0 «hm.)

3) Na aAldlel To oyALo ToV OOTE Vo PeTafdAreTon To epPadov Tov Bpoyov (4)
4) Na aAralel 0 TPOGUVATOMGROS TOV BpoYov OS TPOG TO TESi0 (1] YOVia ¢ peTald Tovg)

Erayoywm tdon andé kivnon
Me dbvaun Laplace

(a) Isolated moving rod

X a
> +

Charges in the
moving rod are
acted upon by

a magnetic force

Fs...

.. and the resulting
charge separation

creates a canceling

electric force I"/ .
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F.=F =qE=quB
V, =V, -V, =EL

V, =BoL

Mmopeite va emiPefardoete 0Tt Stovuopatikd 1 oyéon avth ypaeeton : V,, = ( D X I§)- L

V= =(0xB)- L

Av 1 toyvTa © TG PpAPoov eivar TopdAANAN pe To B dnAaon dev «KOPEL SLVOLUKES YPOUUES KOODS
Kivettal 10te dev dnpovpyeitan eraywyikn taon. Av oynuatilet yovia 6 pe tic Suvapkés ypopupés tov B
101 emedn F; =quBsind Oa dnpovpyeitan enaywywn téon ion pe:  V,, = BolLsing
To L, o opiCovpe toyaia.
Av 1 enayoych Taon Byet Ostikh tote T0 L Seiyver and Tov apvntikd mOLo mpog Tov OeTikd TOAO
(= — +) 01w o610 TAPATAVED YN
Av 1 gmayoyikn Tdon Pyst apvnTikn TOTE TO L detyvel and tov BeTikd TOAO TPOS TOV APVNTIKO TOLO
+—-)
H yevikevon yuo un gv00ypapun papoo eivor : d-- = (D X é)- d’s

Ko < :'[ (5>< §) d/

c

H xwoopevn péfodoc yivetar mnyn (umatopio) pe HEA Vap kot av cuvdebel pe aywyodg Bo mpokoaiécet

NAEKTPIKO PV GTO KOKA®UA. Méa ot pafdo ta BeTikd nAekTpikd @optia Kvohvtat amd T0 YaunAdTEPO
duvapukd oto onueio b 6to vyNAdTEPO duvapKd GTO oNUEio a.

Me vopo Faraday

(b) Rod connected to stationary conductor
a

oy - ) A
B (I—'
R v
'y =l L
/
L >
. )
> . . =I, .
— X - -
I'he motional emf & in the moving rod creates
an electric field in the stationary conductor
dd dx

d
To 1610 maipvovpe ko and : |——| = E(BLX) = BLE =BoL

dt

Kadotog Pimmidng Tavemotipio Avtikng Makedoviag — Tpripo Mnyavoddymv Mnyovikadv




2"-3" gfdopada EAP 2020-21 HAEKTPIKEYX MHXANEX (TE) — Baowd Hiektpopayvntiopot cuvéyeto — Nopog Faraday 8/9

Hlektpuki] yevvitpra EvOAAOGGOUEVOD PEVROTOG

O mo €HKoAOG TPOTOG VO TAPAYOLLE ETAYMYIKY| TAOT €lvol vo TEPIOTPEPOLIE £Vl TANICIO0 HEGO OE £val
otabepd poyvntikd medio B. To mhaicto €xet epuPadov A ko amoteAeitor and N (omeipeg) TuAlyporta.
[Teprotpépetan pe otabepn yoviakn taxdtTo o. Osmpovpe o¢ xpovikn otrypn t=0 étav 1o mhaiclo eivon
Kkd0eto oTO payvnTIKé TEdio Ko dtoppEeTal amd Tn HLEYITTN LAYVNTIKY POT).

-
lj An emf is induced in a loop
=2 that rotates in a magnetic field.
R0 Normal
L )
{ ) P —
> ) SN
/ﬂG =ot Slip rings N
. S i
S
(O = ‘ Emax /\
»- W External ¢
circuit ‘ \/ \/
Brushes

@ =B- A=BNAcos® = BNACOS at

&= —%—f = —BNA% =BNAwsinot = £=¢&,,, sinat

Y1ig ynkrpeg (brushes) tov oyfuatog maipvovpe Nutovoedn téon, oAdd petaforllopuevne ToAMKOTNTOG,
mov ovopaletat evolhacoouevn tdom. To mhatog g eivon : €, = BNAw=N@,_ o

AvopBovovtog v taon (0nwg B d0VUE TOPAKAT® KE TO GLAAEKTI) UITOPOVUE VO, LETATPEYOVLE TNV
EVOAAOCOOUEVT] TAGT GE GLVEYN KOl GTN cLVEXEW va TNV eEopodbvovpe oe mPoKTikd otabepn Tun
(Balovtag ToAG TAAIGIO GE SLOPOPETIKES YOVIEG 1 KO £VOLV TUKVMTH TOPGAANAL LE TOVC AKPOSEKTES TNG).

"Eto1 6115 YevvnTpleg cuveyols pedpaTog 1) emay@yikn taon Ba dlvetal tote amd £vav TOTO TG LOPENS

& =Kow
OTOV  @: YOVIOKN ToyOTNTO
@: LoyvnTikn por| GTNV EMLPAVELL TV TOAWDV
K: xotackevaoctikn otabepd
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Kwnmipoag soveyotg peopartog

(a) Brushes are aligned with commutator (b) Rotor has turned 90°. (c) Rotor has turned 180°.
segments.

Rotation axis

* Current flows into the red side of the rotor * Each brush is in contact with both * The brushes are again aligned with commutator

and out of the blue side. commutator segments, so the current segments. This time the current flows into the
* Therefore the magnetic torque causes the bypasses the rotor altogether. blue side of the rotor and out of the red side.
rotor to spin counterclockwise. » No magnetic torque acts on the rotor. * Therefore the magnetic torque again causes the

rotor to spin counterclockwise.

Rotation axis= a&ovag neplotpoPnc, Rotor = épopéac,
Brush = ymktpa (Bovpton), Commutator = GuAAEKTNG

Avti Y100 300 SAKTLAIOVG YPNOLUOTOOVUE HOVO Evav, OAAG ywplopuévo og 600 Topels. Avth 1 ddtaén
Aéyetar cvAAEkTNG. O yiktpeg Ba Epyovion oe emapn pia pe tov éva Kot pio pe tov GAAO Topéa Tov
oLALEKTT. Opmg 1 TOAMKOTNTO 0TI YNKTPEG OV B aALALEL, EmEdN TAvVTa 0L TEG B0 akOoVUTTAVE e EKETVOV
TOV TOULED TTOV £IVOIL GUVIESEUEVOG UE TNV TAELPA TOV TAOIGIOV OV TEPVAEL KAT® O TOV 1010 TAvTa TOAO,
n pio pe tov Bopeto (Betikn) N GAAN pe tov votwo (apvntikn). To pedua Bo dwappéet To TAaiclo mavia
avBwporoylokd. Apa n pomn Ba eivor Tavta Tpog v idta KatevBuvor. Oa avéopeunvetat OPUMS KaODS TO
mAaicto yopilet.

H ponn o€ éva peopato@dpo Thaicto xovpe det 0Tt divetat amd Tov THTOo
7=1xB= r=IABsing
omov i = IA 1 poyvntiky pomn Tov Thausiov kot A o epBodov Tov.
Otav o xwvntipag oopponncet (Ba dovpe mopakdte® o) Bo Kveiton pe otabepn yoviaxn toydTnta
@ = ot , OmOTE M YPAPIKY| TAPAGTAGT] TNG POTNG MG TPOS TO YPOVo Oat givor TG Lope1|S :
r=1dsinat «abe 180°

VA

T T

1 1

L=

H ypovuin) petaforn pmopel kol €00 va eEopaivviet pe 014popeg KOTOOKELAOTIKEG HeBOSOVS (TTOAAL
TAaicla) Kot £T61 GTOVS KIVIITNPES GLVEYOVS PELLOTOG 1) AVATTUGGOUEVT pom Ba divetar amd Evav TOTO
™G HOPPNG
E =Kol
omov I nhektpkd pedpa
@: payvntikn pon TNV ETPAVELD TOV TOAWDV
K: xotackevaoctikn otabepd (10w pe e yevvnTplog)
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