@ OCHOBW ANJATHOCTWKE BO3MNA

13. TEHEPATOPU HA BO3UJTUMA
NMPOU3BOAHKA EJl. EHEPITMJE HA BO3UITY

AnTepHaTop je reHepaTop TpoasHe Han3amMeHU4YHe CTpyje, Koju
TOKOM paga moTtopa CYC npeacraBrba Many enekTpudHy LeHTpany

Ha BO3WUIy, Ynju je 3agaTtak ga cee en. ypehaje cHaboeBa 4OBOSbHOM
eHeprujom.

CHara reHepatopa, KanauuMTeT akymynaropa, cHara ctaptepa u CBux
ocTanux ypehaja mopajy ga oyay wrto 6orbe ycknaheHu.
Y TOKYy BOXH-€ MOpajy Aa (PYHKLUOHMULLY CBU:

* EneKkTpoHCKM ynpaBrbadku ypenaju, CH30pu U akTyaTtopum,
« (CBEeTNI0OCHN, CUrHaSTHU N CUrypHOCHK ypehaju,
 VHdopmMaunuoHu cucteMmn U CUCTEMU KOMAoopa U

Oa nocrie 3aycrtarbaka Bo3ura u rallesa Mmotopa y akymyraTtopy

OCTaHe JOBOJSbLHO EHEpruje 3a pag YKIby4eHUX enekTpUYHnX
noTpoluaya 6e3 yrpoxxaBah.a cTapTHe CrocobHocTH!
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CHara npujeMHuKa (noTpowaya) Ha BO3uny
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@ OCHOBW ANJATHOCTUKE BO3MNA
13.1. OCHOBU CUHXPOHUX MALUUHA
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OCHOBW/ ONJAITHOCTUKE BO3UJIA
NMPUHLUUN PAOA TEHEPATOPA

MpuHUUN fobujarsa jeaHoasHe HaM3MeHUYHe cTpyje
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DN

Voltage U

Fig. 1
Voltage curve generated

during one full revolution 0

135 180 225

of a winding rotating in Rotor rotation in degrees
a magnetic field.

6 UMEDD27-1Y, 8 UMEDSB2-1E

on the left corresponds
to position 3.
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NMpuHuMn gobujarba TpodasHe HAaM3IMEHUYHE CTpyje

Induced three-phase AC

Voltage U
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Fig. 2

Voltage curves generated
during one revolution of
three windings (phases)

rotating in a magnetic
field. The windings are 0 180

Ot sach Hjee Rotor rotation in degrees

270° 360°

by 120°. The connection

. B UMEDO28-1Y, @ UMEO365-1E

of the individual phase
voltages results in a
3-phase altemating
voltage.



OCHOBW/ ONJAITHOCTUKE BO3UJIA

dnykc nobyae
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OOGpPTHO MarHeTHO NoJsbe F =N coswyt,

F, =N, cos(w,t —2—;-),
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KoHCcTpyKuUuuja n npuHuun paga en. motopa
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U trenutku t,= 0 struje 1,,, Ig, I I,
Imaju sledece vrednosti:
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OOpTHO MarHeTHO Nosbe
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@ OCHOBW ANJATHOCTUKE BO3WIIA

Brzina obrtanja rotora sinhronog motora je :

60 f
P

n - je brzina obrtanja rotoraq,

n=

s [o/min]

f. - je frekvencija statorskih struja,

p - je broja pari polova.

P ] 2 3 4 5 6
n [o/min]| 3000 | 1500 | 1000 | 750 | 600 | 500

Brzina obrtanja sinhrone masina za f;=50 Hz
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Be3uBawe HamMoTaja

Connection of the three windings Fig. 3

a  Windings not
connected

Star connection.
Alternator voltage U
and phase voltage U,
(partial voltage)
differ by the factor
J3=1.73
Alternator current [

equals phase current I,
U=l,+43; I=]
¢ Delta connection.

Alternator voltage U
equals phase
voltage U,. The
alternator current I
and phase current I,
differ by the factor
J3=1.78

Us=U; I=1;-3

14
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UcnpaBrbatbe Hau3amMeHn4He CcTpyje

Rectifier circuits F|g_ 4

o ns a Half-wave rectification
*i T b  Full-wave rectification.
. =2 Ug~ AC voltage
+ = S g0
- S l upstream of the
! U .
_1_1. o NN - : diodes
e 3
@ ; UG- Pulsating DC
= o downstream of the
__C Lo - T diodes
_ 5
b —o O I %
> l . 1 Battery
. 4 2 2 Excitation winding
- b e 5 (G)
—t . ® -
| Us T = 3 Stator winding
= 3 = & 4 Rectifier diodes
g0 1
o——-@—o ';5 l ﬁ
5 S5 Y .— % ‘
5 0° 180° 360° 5400 7200 = |
2 15

Rotor rotation in degrees
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Tpoda3Ha MOCHa Be3a UcnpaBrbavykmx guoaa

3-phase bridge circuit

—O0——0— :
B+
[ 1
[N ]
o A
1 ]
|| 1
™~ [N
+ 4 5
= U Us.
o P, G
|
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Voltage U

| — O —» +

o

Voltage U

- O —p 4

T

Voltage U

|+—— O —» +

90°  180°  270° 360°

Rotor rotation in degrees

| © UMED203-1Y, © UME0032-1E

Fig. 5

a
b

a b~ O N =

3-phase AC voltage
Formation of the
alternator voltage by
the envelope curves
of the positive and
negative half-waves
Rectified alternator
voltage.

Up Phase voltage,
Ug Voltage at the
rectifier (negative
not to ground),

Ug— Alternator DC
voltage output
(negative to ground),
Ugms I-m.s. value of
the alternator DC
output.

Battery

Excitation winding
Stator winding
Positive diodes
Negative diodes

16
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CprjHa KOJla reHepaTtopa VY craHgapaHoj Bepaunju reHepatopu
Hau3MeHN4YHe CTpyje (aTepHaTopun) numajy Tpu

Kono npetnobyaHe cTpyje pasnuyMTa CTpyjHa Kona:
ﬁi Pre-excitation circuit - Kono npetnobyaHe ctpyje (M3 akymynatopa)

- Kono nobyaHe ctpyje (camonobyaa)

{ )—. - [maBHO CTpyjHO KOMO reHeparopa

1 - reHepaTOp
la - nobygHe anone
P, ' 1b - rnaBHe nnyc gnoae
 —_— 1c - rmaBHe MUHYyC anoae
1d - noBbyaHn HamoTa;j
2 - perynarop HarnoHa (pernep)
3 - "HQMKaToOpCKa namMmnuua
4 - KOHTaKT-KIbyY
S - akymynartop

6 UMEOGSS1Y
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NMobyna ca MynTUPYHKLMOHANMHUM pernepom

Excitation circuit without excitation diodes |
]
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Voltage-regulator IC  Housing Alternator Vehicle electrical system
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Kono nobyaHe cTpyje ca 3ace6bHMM guogama

Excitation circuit % [lpoTuuare nobyaHe cTpyje Kpo3 nobygHu
- - . | HamoTaj (1d) ctBapa MarHeTHO Norbe, Koje
,5 omoryhyje ga ce y HamoTajuma cratopa
® 4 2 30] MHAYKyje noTpebaH Hamnok;
D+ B+

. | TlobynHa cTyja ce ,04Baja” o4 rmaBHe CTpyje
e ‘ - - - ' KOja Tede Kpo3 HamMoTaje cTaTopa;
g b % Kono nobygHe cTpyje, 3aBUCHO 0f BpPCTE

- yiy ZIS | reHepaTopa, MOXe Ce U3BECTV Ha BHLLE
+ Ierr.
b ¥ |
£ 5 | ! vim I
o o K | il
. d y

HayuHa, a Hajyewhe:
c

- peko nocebHux nobygHmnx anoga la (Cn. 9.) m
KITM3HUX MPCTEHOBa ca YeTkuuama ao rnoby-
OHOr HamMoTaja, a 3aTUM MPeKo NpUKIbyYyaka
DF u D- Ha pernepy, 1 Ha Kpajy npeko rraBHe

U /\DE ~ T MUHYC guoge (1c) Ha HamoTaj W,
> |D- - - Npeko rmasHux nnyc guoga (Cn. 8.) mynTtu-
= . - , (PYHKLMOHAMHOT pernepa 1 KIn3Hm1X
() 31/ B

NpcTeHoBa ca YeTkMuama 4o nobyaHor Hamo-
Taja, a Aarbe Kao 1y NpeTxogHoM criy4ajy.

I

© UMEOD40-1Y
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maBHO CTpPYjHO KOJNoO reHepartopa

y ' Alternator crcust 1 'i St‘nlorwmdm? voltages

(‘*) 4
—
15 g
|
I+ >
-
0
e >
D+
l (f DF
D~ > w
= & 3
(=) 8 - S
2uis E 0 5° 00 45 60 B
; Rotor rotation in degrees ;

Tok cTpyje Ha cnuum 10. NpuKasaH je y ckragy ca BpegHoCTUMa MHOYKOBaHMX HanoHa
y CTaTOPCKMM HamMmoTajuma u, v, W y TPeHyTKy kaga je poTtop y no3uumjm og 30° (cn.11.)
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Perynauuja HanoHa Fig. 12

The relationship between
Perynau,w ja no6y.q|-|e cTpyje on-time T and off-time

T4 is decisive for the

magnitude of the resulting

Regulatlon of ex0|tat|on current /e,,

mean excitation current I,

. L . ~ The excitation current
. | Regulator status at n, rises along curve 4, and
... __decays along curve b.
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@ OCHOBUW ONJATHOCTUKE BO3UJIA
KoHcTpyKuUuja reHepaTopa

[MojeauHe KOHCTPYKUMje ce MelyCOOHO pa3rnukyjy, jep
YMHOrome 3aBuce og obnactu npumeHe.

[locToje ABa OCHOBHa TuNa reHeparopa.

*  unuHgpuyHor (filoHyYacTtor) obnunka Ha ctapujum
BO3MIINMa.

= KomnakT reHepaTopu Ha CBMM BO3uUnMa HOBU|e
NpoOn3BO4H-E.

OCHOBHa pasnuka je WTo 0BM OApYyrn nMmajy gpyraduju
NonoXkaj ucnpasrbavykux gmoga, Mame KrnnsHe rnpcreHoBe
N OBa YHyTpallka BEeHTUNnaropa.

22
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[eHepaToOp UMNUHAPUYHOT (NMOHYacTOor) oo6nuka

Claw-pole alternator with compact diode assembly: Section drawing E

1 - pemeHnua
2 - BeHTunartop

3 - nokronad, ca nexajem o
MOroHCKE CTpaHe

4 - je3rpo CcTatopcKMx HamoTaja
5 - nobyaHn HamMoTa;

6 - noknonat, ca nexajem Ao
KNMU3HUX NPCTEHOBA

7 - KITU3HWN NPCTEHOBMY
8 - Hocay 3a npuyBpLhrBake
O - eNeKTPOHCKM pernep

23
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KoHCTpyKUMja KOMNaKTHOr reHepaTopa

gygyig;* a; Design of the compact alternator
S

o Ol

A W DN PP ;

- kKyhuwite

- cTatop

- poTop

- eIIeKTPOHCKK perrep ca

ApXKadyem YyeTkmua

- KNU3HW NPCTEHOBU
- ncnpasrbay
- BEHTUNaTop

24
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OCHOBW ONJATHOCTUKE BO3UJIA
BPCTE T EHEPATOPA
Kputepunjymm nspage reHepartopa

[Tpunukom uspage reHepartopa Mopajy ce y3eTn y oo3up
crieaenu KputepujymMmu:

BpcTta Bo3nna n HameHa.
[Toopyyje bpoja obpTaja motopa CYC.
HanoH akymynaTtopa v uene enekTp.uHctanauymje.

CnorbHM yTnuaju Ha pag reHeparopa (Tonnora,
Bnara, npreaBLWTUHA, UTA.).

YCNOBW yrpagHtke U oumMeH3unje

He nocToju yHuBep3anHu reHepaTtop Koju ncrnyHaBa CBe
Moryhe 3axTtese!

25
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TexHUYKU nogauun u BermiMvYnMHa reHepaTopa

Air-cooled alternators and their applications |

Long haul trucks,

_ construction machinery, buses .
Pass. cars, comm. vehs tractors
~motorcycles

;Compact altemator, rangewa | GCB1GCBQKCB112  Pass. cars, comm. vehs., tractors,
(LIC-B) ' ~ KCB2, NCB1, NCB2 _long-haul trucks

Cbmpact a|temator range E and P S E8 E1o und 12

 Pass. cars, comm. vehs

(iEandllP) = PAPePBEPI0 longhaultrucks

dempact alternator, rangeL(LI L) '.>_‘__NCBQ -
CMH

f Compact alternator, range X {LI- X) -

~ Long- haul trucks constructlon machlnery
_ Pass. cars, comm. vehs

Mt‘_,—._‘SpeCIal prPOSe Vehs

: Specral purpose vehs manne apphcatlons

26
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[eHepaTOpM ca KHLACTUM NMOSIOBUMA U KITU3HUM
npcTeHOBMMa

Basic construction of a claw-pole alternator with _ The components of a 12-pole claw-pole rotor

collector rings \
TR ot g T TR T T s RTLTT: TR St ;. ! o Y’

| © UME0O73-1Y
| ©® UME0072-1Y
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HunuugpuyHum reHepatop tuna DT1

1 Cutaway view of a DT1 Double-T1 alternator with two stators and two excitation systems

1

A WON

© 0 N o O

10
11
12

13
14

15

B UMED4BB-1Y

| Fig. 5

Fan

Drive-end shield
Pulley

Drive-end ball-
bearing assembly
Swivel arm

Stator winding 1
Excitation winding 1
Stator winding 2
Excitation winding 2
(rotor)

Cable entry gland
Brush holder
Collector-ring roller
bearing

Collector ring
Collector-ring end
shield

Rectifier assembly

CacToju ce NpakTU4YHO M3 ABa eNEKTPUYHO U MeXaHMYKM crojeHa reHepaTtopa Tuna T1

y uctom kyhuwty. Kopuctun ce ko caBpemMeHux aytooyca.

28
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EnekTpuyHa wema aynnor reHepartop T1

_ Schematic circuit diagram of a Double-T1 alternator with two stators and two excitation systems |

B+

D+

D+

DF1

VN
3
DF l_@_ J_‘®" ¢ °
)

B— (D- * ® i 31

| & UMED585-1Y

EnexktpuyHa wema gynnor T1 reHepatopa (reHepatop TD1) ca gBa ctatopa v ABa
nobyaHa cuctema

29
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KomnakTt reHepaTtopu tuna LIC Cepwmjcka npov3BoaH-a
, noyvena 1990. roauHe,
KapakTepuLle ux:

- Range B compact alternator type LIC-B (part sectional drawing) :

1 2 3 4 5 6 T

[1Ba marba BeHTMNaTopa
(mara Byka)

Behun 6p3nHa obpTtama
(n = 18- 22 000 o/MunH)

Beha cHara( 25% Beha
3a uctn 6poj obpraja
moTtopa CYC)

[ToBehaH Bek Tpajara

Fig. 7

1 Housing with double-
pass ventilation
Inboard fan

Stator

Rotor

Voltage regulator
Outboard collector

D O AW N

rings
7  Outboard rectifier 30
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[eHepaTOpyu ca poTOpOM 6e3 KNU3HMX NPCTeHOBMMaA

Sectional drawing of type N3 windingless-rotor alternator

Fig. 8
1 Double-groove
I pulley
2 Fan
3 Drive-end shield
with stationary

internal pole

4 Stator lamination
stack

5 Stationary excitation
winding

6 Windingless rotor

7 Rear end shield

8 Attached transistor
voltage regulator

9 Power diode
10 Swivel arm
11 Conductive element

43-1¥

MECO4

3 IR

31
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Te4yHo xnaheHu KoMmnakT reHepaTopm (LIF)

1

3 4 135678129

a b~ WON

N O

| 10
B
12

| 13

| © UME0B40-8Y

Liquid-cooled, windingless-rotor compact alternator Fig. 10

Pulley

Rectifier

Voltage regulator
Drive-end shield
Alternator housing
(aluminum)

Coolant

Coolant housing for
engine mounting or
engine block
Stationary excitation
winding

Stator lamination
stack

Stator winding
Windingless rotor
Non-magnetic
intermediate ring
Conductive element

32
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[eHepaTOpu ca UCTaKHYTUM NMOJIOBMMA U KITU3HUM
npcreHoBuma Tuna U2

@ Cutaway view of a type U2 salient-pole alternator ‘

Basic structure of a salient pole alternator with
collector rings 1 e TR 5 6 7

&

Drive-end shield

Housing

Stator winding

Rotor

o~ ON

3-phase connection
(remote rectifier and
voltage regulator)

()]

End cap

7 Fan

8 Collector-ring end
shield

9 Collector rings

10 Driveshaft

KopucTte ce npBeHCTBEHO 3a BO3ua ca BENUKOM MOTpoLWwH0oM cTpyje (n3Hag 100 A) n
HanoHOM MHCTanaumje og 28 V, kao WTOo Cy WKWHCKa Bo3una, bpoaosu 1 cneumjanHa Bosuna.

© UME0S587-1Y



