@ OCHOBW ANJATHOCTUKE BO3MNA

13. TEHEPATOPU HA BO3UJIUMA
NMPOU3BOAHKA EJl. EHEPITMJE HA BO3UIY

AnTepHaTop je reHepaTop TpodasHe Han3mMeHU4YHe CTpyje, Koju
TOKOM paga moTtopa CYC npeacraBiba Many enekTpudHy LeHTpany

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

CHara reHepatopa, KanauuTeT akymynartopa, cHara ctaptepa u CBux
ocTanux ypehaja mopajy ga oyay wto 6orbe ycknaheHu.
Y TOKYy BOXH-€ MOpajy Aa (PYHKUMOHULLY CBW:

* EnexkTpoHCKM ynpaBrbayku ypenajmu, CH30pu 1 akTyaTopu,
« (CBeTNI0CHN, CUrHaSTHU N CcUrypHocHu ypehaju,
* VHopmMaunoHu cuctemMmn n cuctemm Komdgoopa u
Oa nocre 3aycrtarbaka Bo3usna u rallesa MoTtopa y akymynaTtopy

OCTaHe AOBOSbHO eHepruje 3a pag yKiby4YeHUX enekTpuYHnX
noTpowayva 6e3 yrpoxaBawa CTapTHE cnocobHocTun!



OCHOBW ONJAITHOCTUKE BO3UJIA

CHara npujeMHukKa (noTpowaya) Ha BO3uny

mPower qui of the n the vehicle (average values) l

Continuous consumers Shorterm consuimers
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@ OCHOBW ANJATHOCTUKE BO3MNA
13.1. OCHOBUA CUHXPOHUX MALUNHA
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OCHOBW ONJAITHOCTUKE BO3UJIA
NMPUHLUUN PAOA TEHEPATOPA

MpnHUMN Aobunjara jeaHochasHe HAaU3MEHUYHe cTpyje

‘ Induced single-phase alternating current

Fig. 1
Voltage curve generated
during one full revolution
of a winding rotating in
a magnetic field.

Voltage U

6
N
DN

DO

135°  180° 225° 270° 315° 360°

Rotor rotation in degrees

6 UMEDD27-1Y, 8 UMEDSB2-1E

on the left corresponds
to position 3.
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NMpuHunn gobujarba TpodasHe HaN3MeHUYHe CTpyje

Induced three-phase AC

Voltage U

-— O —>» +

/f\<>
)
S

Fig. 2

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

rotating in a magnetic
field. The windings are 0 180

GHfpdat iy Suc dHiee | Rotor rotation in degrees
by 120°. The connection

270° 360°

B UMEDO28-1Y, @ UMEO363-1E

of the individual phase
voltages results in a
3-phase altemating 6
voltage.
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dnykc nobyae
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KoHCcTpyKuUuuja n npuHuun paga en. motopa
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OOpPTHO MarHeTHO noJsbe
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@ OCHOBW ANJATHOCTUKE BO3WIIA

Brzina obrtanja rotora sinhronog motora je :

60 f
P

n - je brzina obrtanja rotorq,

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,
Ue=l,+48; I=]
¢ Delta connection.

Alternator voltage U
equals phase
voltage U,. The
alternator current I
and phase current I,
differ by the factor
J3=178

U= I=1,+3

14



OCHOBW ONJAITHOCTUKE BO3UJIA

UcnpaBrbatbe HausmeHU4YHe cTpyje

Rectifier circuits F|g_ 4

o ns - a Half-wave rectification
+] | O
*i T b Full-wave rectification.
> | -~ AC voltage
+ < e —p % 0 U(, Cv g
— S l upstream of the
! U ’
_L_1. o NN ° i diodes
ot 3
@ . UG- Pulsating DC
: e downstream of the
4 L - T diodes
= 5
b —o O I %
> l | ] Battery
. 4 2 2 Excitation winding
- b e 35 (G)
—t . ® o
L Us T £ 3 Stator winding
=i 3 = & 4 Rectifier diodes
( ; ) B -
S @
2 = |
= 0° 180° 3807 540° 720 = |
2 15

Rotor rotation in degrees
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Tpoda3Ha MOCHa Be3a ncnpaBrbavykux guoaa

3-phase bridge circuit
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Voltage U

| — O —» +

o

Voltage U

- O —p 4

o

Voltage U

|<-— o —»+

90 180°  270° 360°

Rotor rotation in degrees

| © UMED203-1Y, © UME0032-1E

Fig. 5

a
b

a b~ WOND =

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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CTtpyjHa Kona reHepaTtopa

Kono npetnobyaHe ctpyje

EE Pre-excitabon circunt
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6 UMEOGS81Y

Y ctaHOapaHoj Bep3njyu reHepaTtopu
Hau3MeHN4YHe CTpyje (aTepHaTopu) nmajy Tpu
pasnuynTa CTpyjHa Kona:

- Kono npetnobygHe cTpyje (M3 akymyrnaropa)
- Kono nobyaHe cTpyje (camonobyna)
- [11aBHO CTpYjHO KOS0 reHeparopa

Fig. 7

1 Alternator

1a Excitation diodes

1b Positive-plate diodes

1c Negative-plate
diodes

1d Excitation winding

2 Voltage regulator

3 Charge-indicator

lamp

4 Ignition switch
5 Battery 17
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NMpeTnobyaa ca MmynTndyHKLUMOHANTHUM perfnepom

Excitation circuit without excitation diodes |

o

L.
-P i

PDEM: 1

ﬁ)-&——» Evaluation
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N

]
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.

Voltage-regulator IC  Housing Alternator Vehicle electrical system

| © UMED8B2E
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Kono nobyaHe cTpyje ca 3acebHMM guoaama

| © UME0040-1Y

Fig. 9

1
1a
1b
1c

1d
@
3

Alternator
Excitation diodes
Positive-plate diodes
Negative-plate
diodes

Excitation winding
Voltage regulator
Charge-indicator
lamp

Ignition switch
Battery

19
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maBHO CTpPYjHO KOO reHepaTopa

m Alternator circuit . Fig. 10

1

P C— 1a
+ 4 3 1b
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6 UMEDO421Y

Alternator
Excitation diodes
Positive-plate diodes
Negative-plate
diodes

Excitation winding
Voltage regulator
Charge-indicator
lamp

ignition switch
Battery

20
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maBHO CTpPYjHO KOO reHepaTopa

11

She

Stator-winding voltages

Voltage U

0 15° 30° 45°
Rotor rotation in degrees

& UMED204-1E

Fig. 11
Voltage curves as a
function of the angle of

raotation of a rator with

B pole pairs,

21
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Perynauuja HanoHa Fig. 12

The relationship between
Perynau,u ja n06y,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,

= v The excitation current
Regulator status at n, rises along curve 4, and
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OCHOBUW OANJATHOCTUKE BO3UIIA

TemMnepaTtypHa KapakTepucTuka pernepa

“ 7 \Voltage-regulator characteristic
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@ OCHOBW ONJATHOCTUKE BO3UJIA
KoHcTpyKuMja reHepaTopa

[NojeguHe KOHCTPYKUMje ce MelycCOOHO pa3rnukyjy, jep
YMHOrome 3aBuce og obrnactu npMmMmeHe.

[locToje ABa OCHOBHa TuUMNa reHepaTopo:

*  unuHgpuyHor (nioH4yacTtor) obnmka Ha ctapujum
BO3MINMa.

= KoMnakT reHepaTtopu Ha CBMM BO3uUnMmMa HOBU|je
NpoOn3BO4H-E.

OCHOBHa pasnuka je WTo 0BU OpYyrn nMmajy gpyradmju
NonoXkaj ucnpasrbavykux gmoga, Mame KIn3He rnpcreHoBe
N OBa YHyTpallHka BEHTUNnaropa.

24
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o

. Design of the compact alternator
-

AW N

KoHCTpyKLUMja KOMNaKTHOr reHepaTopa

~ Fig. 14
1 Housing
Stator
Rotor

Transistor voltage
regulator with brush
holder

Collector rings
Rectifier

Fan

| & UME0597-3Y

25
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OCHOBW ONJATHOCTUKE BO3UJIA
BPCTE TEHEPATOPA
Kputepujymm nspage reHepartopa

[Tpunukom uspage reHeparopa Mopajy ce y3etn y oo3up
crieaenu KputepujymMu:

BpcTta Bo3nna n HameHa.
[Toopyyje 6bpoja obpTaja motopa CYC.
HanoH akymynartopa v uene enektp.uHctanauymje.

CnorbHM yTULAju Ha paj reHepartopa (TonnoTa,
Brara, nprbaBLUTUHA, UTA.).

YyCINOBW yrpagwe 1 AMMeH3uje

He nocTojn yHMBep3anHu reHepaTtop Koju ncrnyHasa cse
moryhe 3axrteBe!

26
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TexHU4YKU nogaum n BenuvumMHa reHepartopa

Air-cooled alternators and their applications |

Long haul trucks,

construction machinery, buses
Pass. cars, comm. vehs tractors

motorcycles
Compact alternator, range B GCB1,GCB2,KCB1, 12 Pass. cars, comm. vehs,, tractors,
(Lc-B) | kcBoNeBINGBD .
Compact alternator rangeEand P‘» _ E4,E6,E8, Elound 12 __ Pass. cars, comm, vehs.,
(LI-E and uen _ _PaPePEPI0 Iong -haul trucks
dempact alternator, rangeL(LI L) 'l:‘_‘»NCBQ -

fCompact alternator range X {LI- X) C MH

~long-haul trucks

_ Long- haul trucks constructlon machlnery

_ Pass cars comm vehs

Spe C,a| Vers,()ns - T3 L s e B

e Spec'a' p“'pose Vehs
2

- ‘Spemal purpose vehs manne apphcatlons

27
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[eHepaTOpM ca KHLACTUM MOJSIOBUMA U KITU3HUM
npcTeHOBMMa

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

collector rings

MEGOT-1Y

Fig. 2
= The polarity shown

| © UME0072-1Y

applies to alternators
with integrated voltage
regulator. 28
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[eHepaToOp UMNMHAOPUYHOT (NMOHYaAcTOr) obnuka

Claw-pole alternator with compact diode assembly: Section drawing

1

_ Fig. 4

| © UMEOO74-1Y

O O WON =

@ 3

Pulley

Fan

Drive-end shield
Stator core
Excitation winding
Collector-ring end
shield

Collector rings
Swivel arm

/9 Voltage regulator

29
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LiunnHapnyHu reHepaTtop TMna

DT1

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

04BR-1Y

| B UME

5

A WON

© 0O N O O

13
14

15

. 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

30
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EnekTpuyHa wema aynnor reHepartop T1

Schematic circuit diagram of a Double-T1 alternator with two stators and two excitation systems |
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KomnakTt reHepatopu tuna LIC Cepwvijcka npon3BoaHa
ang(;gcompact alternator type LIE—ET‘(KVpart sectional drawing) : rno4erna 1990 ropuMHes
KapaKkTepuLle ux:

1 2 3 4 5 6 T

[1Ba mara BeHTMNaropa
(Mar-a byka)

Behn bp3nHa obpTtara
(n = 18- 22 000 o/MunH)

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

[ToBehaH Bek Tpajarba

Fig. 7

1 Housing with double-
pass ventilation
Inboard fan

Stator

Rotor

Voltage regulator

D O AW N

Outboard collector
rings
7  Outboard rectifier 32
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[eHepaTOpyn ca poTOpoM 6e3 KNMM3HUX NPCTEHOBUMA

Sectional drawing of type N3 windingless-rotor alternator

Fig. 8

1 Double-groove
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

v

11 Conductive element

2.4
w

MEQO4

3 IR

33



OCHOBW ONJAITHOCTUKE BO3UJIA

Te4yHo xnaheHu KoMmnakT reHepaTopm (LIF)

Liquid-cooled, windingless-rotor compact alternator

135678129

| © UMEOB49-3Y

Fig. 10

1

a A~ W N

N O

1 10

11

12

| 13

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

34
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[eHepaTOpu ca UCTAaKHYTUM NMOJIOBMMA U KITU3HUM
npcreHoBuma tTuna U2

m Cutaway view of a type U2 salient-pole alternator

Basic structure of a salient pole alternator with
collector rings 1 Sl A 5 6 7

UMEOOTE-1Y
_/

1 Drive-end shield
Housing

Stator winding
Rotor

o »h WON

3-phase connection

(remote rectifier and

voltage regulator)
6 End cap !
7 Fan 10 9 8
8 Collector-ring end

shield
9 Collector rings
10 Driveshaft 35
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