@ OCHOBW ANJATHOCTUKE BO3WSIA
14. PEF'YNAUUJA HATOHA

* HanoHa anTtepHaTopa (reHepartop TpodasHe Han3MeHUYHe
cTpyje), npema PapagejeBoM 3aKOHY erleKTpoOMarHeTHe
nHAOyKumje, nponopumoHanaH je opojy obpraja poTopa U jauymHu
nobyaHe cTpyje, Kojy ocTBapyje NPOMEHOM jadnHe rnobyaHe cryje.

% Tako Ha npumep, HafnoH anTepHartopa ca NyHoMm rnobyagom, a 6e3
NPUKIbYYEHUX NOTpOLUAaYa KU akymyrnartopa, pacTe nMHeapHo ca
nopacTtom 6poja obpTtaja n npn 10 000 ob/min gocTuxe BpeagHoCT
nopn 140 VvV !

s [a 6u ce akymynaTtop LUTUTNO O NpenyHaBara, a eNnekpudHmu
noTpoLlavyn of npeHanoHa, HarnoH reHeparopa ce ca BEeNnukom
cuUrypHoLhy mMopa ogpkaBaTu Ha 3a4aToj ([03BOILEHO))
BpPe4HOCTW.

*» To je 3apgaTaKk perynaTtopa HanoHa (pernepa).
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PEIMEPU

Pernepu cy y CyluTUHWN perynartopu HarnoHa reHeparopa TpodasHe
Han3MeHUYHe CTpyje, KOjy ocTBapyjy MpOMEHOM javynHe nobygHe
CTyje, c 063MpomM ga He MOXeEMO yTuuaTtu Ha 6poj obpTaja.

[locToje ABe OCHOBHE BpCTe pernepa:

* EnekTpomMmarHeTHu (MexaHW4Kn) KOHTaKTHU perrnepu Ha
cTapujum Bo3unuma (gaHac ce napafyjy camo Kao pesepBHU
OEernosu).

* EnekTpoOHCKM pernepu Ha CBMM BO3USIMMaA HOBUje NPOMN3BOAH-E

- Y XMopugHoj un
- MOHOJTUTHO] TEXHULN.
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Fig. 12
PerynaLWIja |'|06y.qu Cprje The relationship between

on-time Tg and off-time

T4 is decisive for the

Regulation of excitation current /g, magnitude of the resulting

mean excitation current I,,.

~ The excitation current

Regu;atg tatus a , rises along curve 4, and

__decays along curve b.

Excitation current 1, —»

Timet —»

o
B UMEDO481E



OCHOBW ONJAITHOCTUKE BO3UJIA

EnekTpomarHeTHU HanMnoHCKU pernepm

Circuit diagram of a single-element, single-contact Circuit diagram of a single-element, double-contact
voltage regulator voltage regulator
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EneKkTpoOHCKM HaNOHCKU pernepu

b  Excitation current
switched on by T3

Driver stage

Control stage

Voltage divider

AW N =

Temperature-

compensation
diodes

C Voltage-smoothing

capacitor

D3 Free-wheeling diode
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EneKkTpoOHCKM HaNOHCKU pernepu

15

‘

B+

IA

t——»—-———cr

D+

DF

T 1
ma— =
:DT' :
()} 31]B-

Fig. 3
a Excitation current
switched off by T3

Driver stage
Control stage
Voltage divider
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Temperature-
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C Voltage-smoothing
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EneKkTpoHCKM pernep y XubpuaHoj TeXHULm

Circuit diagram of an alternator equipped with type EL hybrid electronic voltage regulator 1
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> Ynpasrbayku cTENEH y Kome cy objeant-eHe ynpasrbadvke 1 perynaumoHe goyHkumje
CMELLUTEH je Y XepMeTUYKM 3aTBOPEHO KyhuLLTe KU NOCTaBba ce OUPEKTHO Y
reHepaTop 6e3 NnocebHUX enekTpu4HNX Be3a;

» Papgun obesbehena borber xnahewe TpaH3NCToOpu cHare (2) u 3awTnutHa guoaa (3)
Cy M30BOjEHU N 3aneMIbeHN ANPEKTHO HA MEeTanHo NogHoX|e. 7
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EneKkTpoOHCKM HaNOHCKU pernepu

[lpegHoCTH :

Bpno KpaTtko BpeMe yKibyunBaka ca Masriom perynaumoHom
TOSfiepaHuunjom;

Hemajy noTpowHnx genosa, a Tume cy 6e3 ogpxaBama;
Benuka cpTtyja ykKibyuynBama;

[Tpekuna cTpyjHOr Kona 6e3 BapHuUEe, HEMa paguo CMETHMN;
HeoceTrbmBu Ha yaoape, BMbpauuje u Knumartcke ytuuaje;

EnekTpoHcKka TemnepaTtypHa komnesauuja, omoryhaBsa
Maky perynauuoHy TorepaHumjoy v

Marux aumeHsuja.
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NMPEHANMOHCKA 3ALUTUTA

[MpaBUNHO NPUKIbYYEH aKymynaTop, Koju MMa Beoma Manu
YHYTpaLlLkM OTMOP, NPUryLLlyje CBE CKOKOBE HamnoHa U oHemoryhasa
OCETHUjM NopacT HanoHa napanenHo Be3aHor reHepaTopa.

[TlpeHanoHn Mory HacTaT camMo Yy HeperynapHum ycrnoeuma, a To Cy
crnegehu crnyyajesu.

= KBap nnu ucnapg pernepa;

" ckrbyyerse noTpoLlavya ca BENUKOM UHOYKTUBHOLUNY;

= [lpekna npoBOAHMKA UK NOLLIN KOHTaKTU K

= Ycnepq ytuuaja BUCOKOr HarnoHa U3 cuctemMa narbema.
BPCTE 3AWTUTE OO NMPEHATTIOHA

= [lomohy ueHep-anoae (ZD);

* |I3paga reHepaTtopa U pernepa of eneMmeHaTa oTNnopHUX Ha
NpeHanoHe;

* YrpaashoM NnocebHmMX 3alTUTHMX ypehaja.
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Ypehaju 3a npeHanoHCKY 3alTUTy

Fig. 1
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AyTomaTcku ypehaju 3a npeHanoHCKy 3aluTUTY
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Fig. 2
1 Battery
2 Consequential-
damage protection
device
3 Ignition switch
4 \Voltage regulator
5 Alternator
Fig. 3
1 Battery
2 Consequential-
damage protection
device
3 Ignition switch
4  Alternator with

voltage regulator
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I Single-flow cooling
A

OCHOBW ONJAITHOCTUKE BO3UJIA

XJIIAHBEHWBE U BYKA TEHEPATOPA

HauynHu xnahemwa

@ Double-flow cooling

8 UMEOOB0-1Y

Fig. 1

G1 compact-diode-
assembly alternator with
clockwise-rotation fan

© UMEO0598-1Y

Fig. 2
Compact alternator

;ﬁgﬂ‘ Cooling with air-intake fitting |

Fig. 3

T1 compact-diode-
assembly alternator with
fan for both directions of
rotation
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CmamuBame byke reHepaTopa

Chamfered claw-pole trailing edge Byka y reHepaTopvMa notuye
Fig. 4
1 Stator - AepoanHaMUnyKmnx

npoMeHa (ycnen obprame
1 2 Rotor p (y A P
BEHTUMNaTopa v nposnacka
Ba3gyxa Kpo3 oTBOpe
KyhuwTta)

——————— ~ 3 Claw-pole chamfer

-

(exaggerated)

- MarHeTHux npomMmeHa
(ycnepn jakmx nokasiHux
nosrba u cuna namehy
poTopa 1 ctatopa
reHeparopa)

- MexaHu4knx npomMmeHa
(McTpoLLeHn nexajesun)

& UMEOB73-1Y
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KapakTtepuctunka ontepehewa reHepaTopa

Typical characteristic curves for an alternator |

A kW

e s AnTtepHaTopu page npu Bprio NPOMEHIbUBUM
fo Op3nHama obpTama;

120 6
/ / < KapakTepucTuka onTepehera nokasyje NOroHcko
Iy

MoHallaHe reHepartopa npu TUM pPasnuyYnTUM
o s 6p3vHama obpTamsa;

s Op MupHor ctawa 4o MakcumanHor 6poja obpTtama,
r, reHepartop nponasu Kpo3 HU3 KapakTePUCTUYHUX

= 4 Tavaka, Koje cy BeoMa BaXkHe 3a pasyMeBar-e
NOHalLaka reHepartopa u nmajy nocebHe osHake:

Altemator current /
Power input P

6 T 3 > |, - cTpyja npu npa3Hom xogy motopa (n,)
f > |y - HOMMHarnHa cTpyja npy HOMUHaNHOM
= l . bpojy obpTaja reHepaTopa (ny)

» | - MAKCUMarnHa cTpyja npu MakcMMasnHoM
6pojy obpTaja (Npay)

i < KapaKTepucTuKa noroHcke cHare (P,) nokasyje
KOMNWKY CHary NoroHCK1 MOTOp O/Baja 3a NoKpeTame
J : reHepaTopa npu pasnuunuTum 6pavHama obprama;
T T ) 6,000 9,000 12,000 15,000 rpm
Alternator speed n R/

+ HeonxogHa je 3a AMMEH3NOHNCaHE KNUHACTOr Unn
3yn4yacTor Kauwia.
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O3HayaBawe reHepartopa

“* Ha cBakom reHepaTopy Hanasu ce HaTnMcHa nro4vuua ca
O3HakKama, Koje Aajy HajBaXkHWje nogarTke 3a reHepartop;

*» [eHepaTop dnpme BOSCH wn3arnena oBako:
KC (—)14V 40 - 70 A

K - 03HaKa BenmynHe reHepartopa (CnoSbHWU MpeYHnK ctaTtopa)
C - KOMNaKT reHeparop

(—) - necHun cmep obpTama

14 V - HanoH reHepartop

40 A - ctpyja reHepatop npu n,. = 1 800 O/min

70 A - cTpyja reHepatop npu ny = 6 000 O/min

15
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LLleme Be3a reHepaTopa

Circuit diagram of a T1 alternator with special circuit variants §

Voltage with third harmonic

® e 130 30 ?f
[ D+ B+ -
1 2 B+ »
A = & 7N N N N N . T
+ o
. : 3 g of
i S ’
e = f
— i 4
u W NANDNANARANDN KN | =F l
5 Dt
. L= e e - - : | - g 0
- S | Rotor rotation in degrees S
Fig. 1 g z
1 Excitation diodes ; ‘ o

2 Parallel-connected
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OCHOBW ONJAITHOCTUKE BO3UJIA
PAQ T’EHEPATOPA HA BO3UIY

‘-belt and ribbed V-belt alternator drive

S

Charge balance

In general, the following applies:

Where: —
Iz Altemator current
ly  Equipment current
Iy Battery current

lo=hyt1g

The battery current may be positive or negative
depending on whether the battery is charging
or discharging

Unfavorable situation:  Low altemator

speed
Alternator
Battery
Battery discharging
Electrical equipment,
vehicle-system
electronics, loads
Favorable situation: Medium/high altemator
Alternator

Fig. 1
Battery Current flow between
alternator, battery, and

Battery charging

e i electrical devices, with
vehicle-system ~
s constant power demands

from the loads, and

varying alternator

operating conditions. PhOtO. VW

© UMEOS00, 0597, 0608-1E
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NMokpeTawe reHepaTopa

: Construction of an “open-flank” V-belt

Construction of a ribbed V-belt (Poly-V-belt) |

\idz Pulley anc-i.fan wheel assembly on a compact-diode-assembly alternator |

© UMMO0004-1Y

& UMMO0520-1Y

© VMMO0005-1Y, 8 VMM0007-1Y, & VMMO008-1Y

Fig. 3

1 Short-cut fiber
mixture

2 Embedding
compound

3  Specially prepared
cord

4 Cover fabric

5 Cut flanks

Fig. 4

1 Carcasse

2 Cord

3  Outer cover

Fig. 5

Fan pulley:

1 Stamped version
2  Turned version

(1-groove)
3 Turned version
(2-groove)
Fan wheel:

4  Stamped version
with support plate

5 Cast aluminum
version

18
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UCTTMTUBAHKE TEHEPATOPA

UcnutnBarwe Ha camomM BO3Uny

Tokom npernega Ha camMoMm BO3UIY BU3YEnHO (Py4YHO) ce Mopa NPOBEPUTHU:

= 3aTerHyTocCT Kaulla Ha peMeHnLH,

» YBpCTUHA eNIEKTPUYHMX NPUKIbYyYdaka,

* [/lcnpaBHOCT KOHTPOSHE Namnuue.
3a enekTpu4HO NCNNTUBAHE Ha BO3UITy, Y3 MOMON CEPBUCHMX MHCTPYMeEHaTa
N TecT ypenhaja, ce Mepu 1 UCnuTyje:

= HanoH akymynartopa,

= HanoH Ha npukreyyumma ca n 6e3 ontepehema,

= CTpyja nyweHa ca n 6e3 ontepehemsa,

» [lpenasHu OTNOp CnojeBa 1 eBeHTyanH npekug Bo4oBa,

= Cnoj NpUKIby4HMX BO4OBa Ca MacoMm 1 Nniyc nosioMm reHeparopa,

= OcCuUUITIOCKOMNOM Ce€ CHUMU jeAHOCMEPHU HarnoH Ha NpuKIbyyuumMa B+ u B-

19
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; Testing the clamped altemator

OCHOBW ONJAITHOCTUKE BO3UJIA

UcnutuBame reHepaTopa Ha NpoGHOM cTony

5 6 7 1 — nocTtosbe ca MexaHn3amMom

0 N O O B w N

3a 3aTe3ate

- Bohjuua nocrtosrba

- onpema 3a yudspwhueame

- py4yvua 3a 3atesare Kauwa
- MOrOHCKM MOTOp

- KITMHACTU KauLu

- anTepHaTop

- ceH3op bpoja obpTaja

& UMEOS36-1Y
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KomMGuHOBaHM CcTO 3a UCUTUBaH€ reHepaTopa U cTapTepa

Combination test bench for starter motors and alternators

BOSCH

: ey = e e g L R )
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Fig. 1
1 Operator panel for
alternator and
starter-motor tests
2 Adjustable loading
resistor (alternator test)
3 Handwheel for
adjusting clamping-
table height
(alternator test)
4 Alternator test setup
5 Protective hood
6 Tool tray
7 Display unit
8 Lighting unit
9 Socket connection
for rotational-speed
sensor (alternator test)
10 Starter-motor test
setup
11 Connection terminal
for starter motor
12 Battery compartment
with cover
13 Pedal for starter-
motor loading
(drum brake)



