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NEPEAMOBA

Enextpoo6nagHaHHs CydacHOTO aBTOMOOINA UM TpakTOpa € CKIaJHOK0
CHCTEMOIO, 1110 BKJtouae Oinbuie 100 BUpo6iB. 3acTOCYBaHHS €l1eKTPOHIKH Ha
aBTOMOOLIAX Ta TpakIopax 3a0e3rnevye aBTOMATH3alii0 poOouuX NMpPOLECIB,
€KOHOMIIO NIaJIbHOTO, 6e3neKy PYXY, 4MCTOTY HABKOJIUIIHLOIO CEPEAOBHINA Ta
HONIMIIYE YMOBH Ipami BOIL.

3acTocyBaHHS eJeKTPOHiKW HalyBae TeMniB. 3apa3 3’ sBUIIUCS PErynsTopy
HAMpyTH Ha IHTErPaAbHUX CXEMaX, MIKPOIPOIIECOPHI CHCTEMH 3allallOBaHH,
€JIEKTPOHHI NPUCTPOI KepyBaHHs IaJbMaMH 1 BIIOPCKYBAaHHS naibHOro. Enex-
TPOHHI CHCTEMH BHKOPUCTOBYIOTHCS TaKOX JUIA A1arHOCTYBaHHS TEXHIYHOIO
CTaHy BYy3JIiB Ta arperatis aBToMOOLIIB Ta TPAKTOPIB 1 MOXKYTb HE TIIBKH BKa-
3yBaTH Ha HECIPABHICTh, & i MOBLIOMIIATH BOJIEBI NPO BUHMKIII HECIIPABHOC-
Ti B CHCTEMaXx rajbM, 3MalllyBaHHA Ta OXOJIOMXKEHHs, [PO BiJYMHEHI ABEpi,
3aTHCHYTE py4He rajibmo toio. Habynu nomynspHOCTI cepen BoAiiB pagio-
npuiiMadi, MaruitopoHy, KOHAULIOHEPH, TeaePOoHH.

ABTOMOOLIB 94 TPAKTOpP, KU He Mac eNeKTPOHHOI CHCTEMH 3araio-
BaHHSA, HAMIWHKUX JXKEpes eHEPronoCTaYal s, TOUHUX KOHTPOIbHO-BUMIPIO-
BaJbHUX NIPUNAAIB, IPUCTPOIB, 10 3amo0iraoTh 3a0pyIHEHHIO HABKOJIHLI-
HBOTO CEPENOBUIIA Ta 3MEHIIYIOTH 10 MiHIMYMY BHTpAaTy NaJlbHOTO, HE MO-
ke OyTH KOHKYpPEHTOCIPOMOKHUM 332 PHHKOBHX YMOB YKpaiHM, a THM I1adye
Ha CBITOBOMY PHHKY.

OcraHHI poKH, KOJIH YKpaiHa cTaja He3aJ1eXHOI0 JEMOKPaTHYHOIO Kpa-
THOX0, aBTOMOGUIbHHH Ta TPAKTOPHHUH MapK CTaB CKJIALATHCH HE TiJIBKH 3
aBTOMOOLIIB Ta TPAKTOPIB, 1O BUNycKawThes B kpainax CHJI (Pocis, bino-
pych, Ykpaina), a it 3 aBToM0G611iB Ta TPaKTOPIB, 1O BUITYCKAIOTECA B iHIINX
po3BuHYTHX KkpaiHax cBity (Himewyunna, CILA, SAnoxis, Itania, ®panuia
i T.a.). Onucary OynOBY, KOHCTPYKLUiIO, HOTYXXHICTh Ta PO3MIpH anaparis
eJeKTpoobIagHaHHsA Takol raMu aBToOyCiB, BaHTaXXHMX, JIETKOBHUX aBTOMO-
Oi1iB Ta TPaKTOpIB B ONHIH KHH31 IPaKTUYHO HEeMOXJIUBO. ToMy B AaHO-
My MiJPY4HUKY I€peBary BiIaHO ONUCY MPHMHLKIIB Ail Ta CTPYKTYPHUM
cXeMaM anaparis enexrpooGnanHaHHa AJKe IpHHLMN 11T Ta MPHHIHIIOBA
KOHCTPYKTHBHA 6y,71013a anapaTiB eJeKTPooOaHAHHA OJIHAKOBI B ychomy
CBITI i He 3aj1eXaTh BIJ Kpaihy BUrOTOBNEHHA. Jlisd Kpailoro PO3YyMiHHS
OPHHLMIIB /i1 reHepaTopiB, aKyMyIATOPiB, CTAPTEPIB, CUCTEM 3alaIIOBaH-
Hs TOUIO B HiAPYHYHMKY IPHBOASTHCA IO 2-3 IMPHKJIAAH KOHCTPYKHIH TOro
9H 1HIIOrO anapary CHCTEMH eJleKTpooOnaiHaHH .

EnexrpooOnagHaHHsA BCbOFO aBTOMOOINA UM TPAKTOpa AOMUILHO Npel-
CTaBUTH Y BHDJDLAI pAAY CaMOCTIHHMX (yHKI[IOHAJIbHUX CHCTEM: eHEPro-
[OCTauaHHd, MyCKy, 3alajloBaHHA, JKUBJICHHs, OCBITJIEHHS, CHIHaji3alii,
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indopmauii Ta AlaTHOCTUKH, CHCTEMH aBTOMATHYHOTO KEPYBAHHSA ABUIYHOM
Ta TPAHCMICIEI0, @ TAKOXK JONATKOBOIO 00NaHAHHS.

Bennka HacHyeHICTh aBTOMOOIA Ta TPAKTOpa €IEKTPOHHHMU IIPHCTPOA-
MH 3MiHHJIa # BUMOTH [0 HOTO TEXHI4HOI eKCIUTyaTanii.

TexuiuHe 06CIyroByBaHHs, PEMOHT Ta [ialrHOCTYBaHHs Cy4aCcHOIO aBTO-
MOGiNS 44 TPAKTOPA MOXe BUKOHYBAaTH JIHMIIE BHCOKOKBaNi(ikoBaHHH TexX-
HiYHHKIt NEPCOHAN, AKHH JOCKOHANO 3Hae Horo GyHOBYy Ta IpaBHJa EKCILLY-
aranii.

3anponoHOBaHA KHUTa Hece IHOPMALIiIo CTyIEHTaM aBTOMODIIbHHX Crie-
1iaNbHOCTEl BULUMX HABYATLHHX 3aK/IA/iB PO IPHHILHIM 1ii, Oy0BY, IpaBy-
Ja TEXHIYHOI eKCILTyaTauii Ta peMOHT BHPOGIB Cy4acHOro aBTOTPAKTOPHOIO
eJieKTpoOoOIaHaAHHS.

Kuyira € miapy4usuxoM 3 gucuumiiay “EnexrpoobnaaHaHus aBTOMOOITIB 1
TpaKTOPiB”, a il 3MiCT € KOPHCHHM i /IS CTYAEHTIB, AKi LeH Marepian BHBYa-
10Th B AuClHMIUTiHAX “EexTpyyHe Ta eneKTpOHHEe 00NaHAHHs aBTOMOOLIIB,
“EnextpoobnaHaHHs aBToMO6iiB” TowIo, TOOTO 3 HAIPAMY miaroToBkH da-
XiBLiB “ABTOMOGiNLHUI TPAHCTIOPT”.



Po3pgin 1. CUCTEMA
EHEPIOMNMOCTAYAHHA

1.1. Cucremun eHepronocradaHHA
aBTomo6iniB i TpaKTopiB

ABTOMOGi/IBHA 4K TPAKTOPHA CHCTEMA EHEPIONOCTAYAHHS — e CYKyIHICTh
o6nagHaHHs, o 3a6e3neuye BUpOOHULTBO €eKTPHYHO]I eHeprii, po3noail Ta
nepenady il CIIoXHUBadaM.

Ha aBTOMOGiNAX Ta TPAKTOpax 3aCTOCOBYETHCS CHCTEMA €HEPronoCcTavaH-
Hs NOCTiiiHOrO cTpyMy Hampyroto 14 a6o 28 B. B cucteMy eHepronocrayanis
BXOLATH JKEpENa eeKTPUYHOI eHeprii (reHepaTop Ta aKyMmylsTopHa Oara-
pest), pery1:0roui NpUCTPOi (PeryssaTopy HalpyrH) Ta eEMEHTH KOHTPOIIIO 1
3aXHCTY BiJl MOXJIMBHX aBapiifHUX PEXUMIB.

TOJI0BHUM [DKEPEJIOM eJIEKTPHYHOI HEeprii B CUCTEM] EHEPronoCTayaHHs €
reHepaTop 3MIHHOTO CTPYMY 3 BUNpAMIIiueM. Bai reHepaTopa Mae IpHUBIJ BiX
JIBUTYHa BHYTPIIUHBOIO 3TOPSHHSA Yepe3 PEeMIHHY Iepeady.

Bifnady eneKTpUdHOi €Heprii FeHepaTopoM HaBiTh NPH MiHIMAJIbHIM Yac-
TOTi 0GepTaHHA KOMIHYATOrO Baja JBUIYHA B PEKMMI XOIOCTOIO X0y MOXHA
3aGe3IeUHTH IUTAXOM 3GUIbIICHHS NEPEIATOYHOT0 YHCIIA PEMIHHOI nepeadi
IpMBOY TeHepaTopa. AJle IIPH ITepeJaToYHOMY HCHi Olibllie 3 3MEHIYETHC
TEpMiHH CIyOU peMiHHOI nepeaadi i 361IbLUIYIOTECS MeXaHiuHl HABAHTAXKEH-
Hsl Ha 00epTa/bHi By3/H 1 JeTalli reHeparopa Ta Ha MiJIHITHAKH.

CrieuianpHuii By30a reHepaTopa — BUIPAMIAY 3a0e3neuye NepeTBOpeHHs
3MiHHOTO CTPYMY B HOCTilHHH.

3aBSKH HANiBIPOBIJHHKOBOMY BUIIPAMIIAYY 3HAYHO Mi/IBHILIACH HaliH-
HiCTh TA [MTOMA NOTYXXHICTb T€HEPATOpiB, PO3IIHPHBCA Jianazod pobounx
4acTOT 0GEpPTaHHA POTOPA, 3MEHIUNIACH TPYAOMICTKICTh TEXHIYHOTO obcny-
rOBYBaHHSA I1iJl 4aC eKCILTyaTallii.

KpiM eHepronocradaHHs CIOXHBAYiB, WO BXOMATH B CHCTEMY €JIEKT-
poobnanHanHa aBToMo6i/s Y4 TPaKTopa, reHepaTop Mae 3a0e3neyuTH 3a-
PSIKY aKyMyJsTOpHOi GaTapei IpH NpALFOKYOMY HBUTYHI. IToryxHicTb
reHepaTopa BUOMpAETbCS TAKOK, 06 NPH PI3HUX PeXKMMAaX pyXy aBTOMO-
6ins 4M TpakTopa He BiAGYBaBCA IPOrpecyrOdHil po3psi aKyMyIsTOPHOI
Harapei.

Hanpyra B 60pToBiii Mepexi aBToMo6ins Mae OyTH CTabiIbHOIO B WIH-
poKOMy Hiana3oHi 3MiHM 4acTOT o6epTaHHs KOJIHYATOro Bajga ABHIyHA. At
BMMOra I10B’S3aHa 3 TUM, IO aKyMYJSATOpHa GaTapes 4yTIuBa 0 PiBHs Ha-
HOpYyTH.
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Husska Hanpyra npu3BOOUTH JO Helo3apaaku 6aTapei i, AK HaCIiIO0K, 10
3aTPYHEHOTO MYCKY JBATYHA. Brcoka Hanpyra npu3BOAMTE 110 Mepe3apaiy
Oarapei i TMPHCKOPEHOMY BHXOZY il 3 many. Jyxe 9yTnuBi g0 pmrm HATIpyrH
6OpTOBOI MepEsxi TAKOXK MIKPOIIPOLIECOPH Ta JIAMIIOUKH MPUIIA/IiB OCBITIEHHS
Ta CHrHAJIi3aLi.

I'eneparop 3 peryasTopoM Halpyr#d CTBOPIOE TEHEPATOPHY YCTAHOBKY.

T'eHepaTOpHAa YCTaHOBKa XapaKTepH3YEThCS IEPIl 32 BCE MOTYXHICTIO.
TTOTyXHiCTb FeHEPaTOPHUX yCTAHOBOK 3POCTAE 3 KOXHUM poxoM. Ha xixeus
XX ct. noTyxHicTh 3pocna a0 800-900 BT, a Ha aBToMOGI/IAX BUIIOTO KJIacy
TIOTY)XHICTb reHeparopa Ha 300-400 BT 6inbna, IO NOACHIOETHCS HAABHICTIO
IpUIaMiB MigBUIIEHOro KOM(OPTY B CaJIoHi, NEpII 33 BCE KOHAHULIOHEpa.

Ha cy4acHHX JIETKOBHX aBTOMOOLIAX CEPeqHBOro Kiacy Ta Ha BAaHTaXHHX
aBTOMOOGLIAX 1 TPAKTOpax MePeBaKaloTh TEHEPATOPHi YCTAHOBKH, pPO3paxoBa-
Hi Ha MakCHMasbHy cuiy cTpyMy 50-70 A, a Ha aBTOMOGINIAX BHILOTO KJacy
— 110 90-100 A, T06TO MakCUMaJbHa IIOTYXHICTh gocsarae 1,4-1,5 kBt. B Ta-
KHX BHIIa[IKaX BUTPATH [aJbHOTO Ha NPHBIX reHepaTopa MOXe cknagatu 6%
3araJibHUX BUTPAT.

Pecypc resepatopis 3MiHHOTO cTpyMy gocsrae 200-300 Tuc. km nmpobiry
aBTOMOO1NA.

HuHi BUITYCKAIOTHCS ABA TUIIH FEHEPATOPIB 3MIHHOIO CTPYMY: 3 KOHTAKT-
HHMH KUTBIAMH T4 LIITKaMK 1 0€3KOHTAKTHI IHAYKTOPHI.

1.2. lpuHUMN gii reHepaTopa 3MiHHOTO CTPyMY

TIpuHuMn Aii reHepaTopa 3MiHHOTO CTPYMy IPYHTYETBCS Ha SBUIAX €JICK-
TpOMArHiTHOI iHayKuil, BinkpuTux M.dapaneeM. SIKIIO KOTYWIKY i3 MiAHOTO
TIPOBOly MPOHM3Y€E MArHITHMIA TOTIK, TO NPH 3MiHi IIOMIOCIB Ha BUBOAAX Ui€l
KOTYILKH 3’ ABUTbCA 3MiHHA eneKTpopyuiiina cuna (EPC).

A U1 CTBOPEHHS MAarHiTHOTO MOTOKY JOCTaTHBO NPOIMYCTHUTh MOCTIHHUH
CTPYM uepe3 AKYCh 1HLIY KOTYILKY, L0 Ha3UBA€THC OOMOTKOO 30YIKEHHS.

TaxuM YUHOM IS OTPUMAHHS 3MIHHOIO €JIEKTPHYHOIO CTPyMY B TeHepa-
TOpi icHye 0OMOTKa 30yIKEHHS MO AKMH MPOTIKAE MOCTIHHUA eNEeKTPHYHUMA
CTPYM CTBOPIOIOYH MarHiTHHH NOTIK.

CraJieBa NONIOCHA CHUCTEMA, 1110 00epTacThCA Ha Baly Pa3soM 3 0OMOTKOO
36yKEHHS NPU3HAYeHa UTA MiABEJEHHS LOr0 MarHiTHOTO MOTOKY 10 KOTY-
IIOK B AKMX BHPOOJAETHCS 3MiHHA Hanpyra. BoHH po3TalloBaHi HEPYXOMO B
a3ax CTaJeBOI KOHCTPYKIi 1 yTBOPIOIOTh CTATOP FE€HEPATOPA.

Ha puc. 1.1 mokasaHa cxema reHepaTopa, A€ MarHiTHHH IOTIK 13 IOJK0ca
S, TiepeTHHAOYH MIOBITPAHHIL 3a30p, IPOHU3YE 3yGellb POTOpa, MOTIM CTATOP,
i BIpyTe repeTHHAOYH MOBITPSAHHUHA 3a30p, Aocsarae nomoca N. el nusax Ha
puc. 1.1 no3Ha4YeHO ITPUXOBOIO JIHIEI.
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Puc. 1.1. Cxema zenepamopa 3minHo20 cmpymy.
1 — cmamop; 2 — obmomka cmamopa, 3 — nonoc pomopa;
4 — obmomxa 36y0cenHs; 5 — wjimku.

ITix yac obepTaHHs POTOpa MiA KOXHUM 3yOlieM cTaTopa POXOAUTh HaB-
HEepPEMIHHO TO MiBHIYHHIA, TO MIBACHHUH MOJIOC poTopa. MarHiTHU# moTik
npoTikae yepes 3yOui cTaropa, 3MIHIOETHCA 32 BENUYHHOIO H HAIpsIMOM 1 Iie-
PETHHAE NPOBiAHUKH TpH(Da3HOi 0OMOTKH, 3aKiIaieHOl B a3k MiXK 3yOLAMH.

Hiticue (eexTHBHE) 3Ha4YeHHs enexTpopyiuiiiHoi cunu (EPC), HaBomkyBa-
He B 0OMoTUi oHi€el dasu reHeparopa pobourM MarHiTHUM notokoM @, B6,

Ep=4,44K ; WO,

_pn
T 4

ne K, — obmoTkoBu# koediuieHT; f~ 9acTota ingykosanoi EPC, I'y; p — kins-
KICTh Tap HOJIOCIB; # — yacToTa obepranus, XB™'; W — KiNBKICTh HOCIIZOBHO
3’€IHAHMX BUTKIiB B 0OMOTII ofHi€l dasu craTopa.

3uaueHHsA 0OGMOTKOBOTO Koe(ilLieHTa 3aNeXUTh Bifl KiIbKOCTI Ma3iB g cTa-
TOpa, O npunaaae Ha nomoc i dasy: 0,866 — ju1g Tpudassux reneparopis, B
sxkux q = 0,5 (18 naziB Ha craropi, 12 nomocis Ha poropi); 1,0 — nis Tpudas-
HHUX TeHepaTopiB, B Akux =1 (36 maziB Ha cTaropi, 12 momOCiB Ha PoTOpi);
0,966 — st TpruasHUX reHepaTopiB, B AKUX ¢=2 (72 ma3u Ha craropi, 12 mo-
JIFOCIB Ha POTOPI).

Bupas g EPC MoxHa 3anucaT B CIPOILEHOMY BHIVIAJL:

E‘I) = Cen@,
Jle 17151 IaHOTO reHepaTopa CTaJIMK KOe(ilieHT:
o H44pWK,

e 60
1.3. TpudasHMn BUNpAMNAY reHepaTopa

Xapaxkrep 3mian EPC B 06MoTKax cTaTopa 3aJIeXkKUTh BiJi KPUBOI pO3IOIi-
JIy MarHiTHOI IHAYKIII B 3a30pi, 110 BU3Ha4YaeThca Gopmoro nomoca. Gopma
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NOJIIOCA, AK IIPAaBUIIO, BUTOTOBJLIEThCA Takolo, ob ¢opma EPC Habmmkanach
10 cuHycoigu. Posrnigaioun npoliec BUNPAMIICHHA, MOXKHA OIEPYBaTH Ha-
npyram ¢as:

U,=U,sinot;
Uy =U,, sin(@t—2m);
B m 3 ’

Up=U, sin(wt+—§-n),

.. T pn
ne U — makcuMasbHe 3Ha4eHHs (asHOI HampyrH; © =21 f=—= — KyTOBa

30

qacToTa o0epTaHHs.

3MIHHUH CTPYM I'e€HEpaTopa NEPETBOPIOETHCA Ha MOCTIiiHMI 332 JONIOMO-
rol0 BHNPAMIIAYA, IKMH Ma€ IIicTh AiomiB (puc. 1.2, a), 10 CTBOPIOIOTH TPH-
¢a3Hy moctoBy cxeMy. Ilepia rpyma — ue miogu VD1, VD3 i VDS, xaroau
SKUX 3’€IHaHI MiX c000I0, CTBOPIOIOTH MTO3UTHUBHMM 110JIIOC BUIPAMIIEHO] Ha-
npyry, apyra rpyna — giond VD2, VD4 1 VD6, aHoau skux 3’eqHaHi Mix co-
6010, CTBOPIOIOTH HETATUBHUIA TOJIOC BUIIPSMIIEHOL HAIIPYTH.

+
I.f £ X
A |vD! {vD3 | VDS
L’@ : [J*
I {vDz [vDa |vos
y. .
b
U Uy
ANTAWAWAWAYAWYAYAY s
vV V V V'V V V V
A A
=
, £
2 by
atl t; t
i)

Puc. 1.2. Tpugpasnuit eunpsimnay zenepamopa:
a — cxema 2eHepamopHoi YCmaHo8Ku,
6 — 2pagix 3minu Hanpyzu 8 3anexcHocmi 6i0 yacy
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V KOKHMIT MOMEHT 4acy NMpaLlOIOTh ABa JiOAH — [0 OJHOMY 3 KOXKHOI Ipy-
nu. B nepwii rpyni cTpyM NpOBOAMTE TOH JiOA, aHOA AKOro nepebyBae min
Haii6iIpINHMM TOTEHIIANOM; Y APYTiil Py CTPYM IPOBOAUTH AiOK, KATOL AKO-
ro nepebyBac mig HaliMEHIIUM TOTEHIiaIOM.

Hanpuxsaz, B iHTepBani 4acy t,...t, cTpym mpotikae Bix ¢asu A 1o dasu
B uepe3 gion VDI, mo Mae HaiOinpuii noTeHian aHOAy B nepmii& rpyni
HaBaHTaXeHHA Ry, Ta fion VD4, sxuii Mae HaHMEHIIMI OTEHIIaN y npyrm
rpymi. B MomMeHT t samicth mioga VD4 moumnnae TpailioBaTk nion VD6, a nion
VD1 npoBoauts crpyM e 1/6 mepioqy 10 MOMEHTY ty, [OTIM Ha 3aMiHy Aiozga
VD1 npuctynae no po6otu giog VD3. O1xe, KOXHUH 101 POITYCKAE CTPYM
NpoTAroM ofHiel TperuHu nepioxy. TpudasHa MOCTOBA CXeMa BHIPAMJIEHHS
cTpyMy 3abesnedye BiJHOCHO HEBENMKi IynbCallii BUMPAMJIECHHA HANpYTH.
Tak, BUNpsMIIeHa HANpyra BH3HA4a€ThCAd KOOPAMHATAMHM MiX BEPXHIMH Ta
HIKHIMH TyraMu ¢asHux Hanpyr U,Ugi U, (pnc 1.2, 6). Tomy BHIIPAMIICHA
Hanpyra — U, nynbcyroua, i 4acTOTA nynbcauu B 6 pasis Ginbina, HiX YacToTa
3MiHHOI Hanpyrn To0TO:!

fn=06f=(6pn)/ 60=0,1 pn.
MakcumanbHe 3Ha4eHHs BUNPAMIIEHOI HanpyTH cTaHoBuTh 1,73 U , a Mi-
HimManbHe — 1,5 U . [Tynbcanis BANPSAMIIEHOI HApyTH:

AU, =(1,73-1,5U,,=0,23U,,.

CepelHe 3Ha4€HHS BUIIPSIMIICHO] HAIIPYTH 3 HepiogoM mynbcanii T/6 mox-
Ha BH3HaYUTH 32 HopMyoro:
T/12
U,=L | U, cosotdr=1,65U,,=2,34Uq =1,35U,.
-T/12
[Tynbcaniro BUIPAMIEHO! HANPYTH MOXKHA BUPA3HTH 4EPE3 CEPENHE 3HaA-
YeHHS BUNPAMIICHO] HallpyTH:

AU, =(0,23U,)/1,65=0,139U,.

Hanpuknan, npu cepeHbOMY 3Ha4CHHI BUIPAMIIEHOI HaNpyTH 14 B mymns-
cawis ctaHoBHTE 1,95 B. [Ipn 1poMy MakcHMalnbHe 3HaYEHH focdrae 14,65 B,
a MiHiManesHE — 12,7 B.

I3 migKIoYeHHAM HO TEHEpATopa aKTUBHOIO HABAHTAXKEHHS IIPOTIKa€E
CTpyM:

iy=U,/Ry.

Ortxe, popMa BUNIPAMIICHOIO CTPyMy Ma€ TaKHUH CaMuil BUITIAJ, AK 1 BH-
npsMJieHa Hanpyra, TOOTO BHIPAMICHHH CTpPYM NY/IbCYBAaTHME 3 aMILTITYy.-
HOIO IIyJIbCALI€I0:

dm =Udm /RH
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Cepenne 3HaueHHA BUIIPIMIIEHOTO CTPyMY:
T/12
1,=% | Iy cos0tdi=(31,)/n =095,
-T2

1.4.TeHepaTopu 3 fOAATKOBUMMW BUNpAMAAYaMU
ANA 06MOTKM 36y )KeHHs

V reHeparopax, B AKMX 06MOTKa 30y/DKEHHS CIIOXKMBA€E CTPYM BiJ aKyMy-
asTopHoi Gartapei, py TpUBadiH 3ynuHLI aBTOMOOIIA YU TpakTOpa BiAOyBa-
€ThCS HEBEJIMKE PO3PAKaHHA aKyMY/IATOpHOI 6aTapel Ta HarpiBaHHA 0OMOT-
KU 30yIKeHHs.

Huni BUIyCKarOTbCs I€HEPATOPH 3 JKUBJICHHAM OOMOTKHM 30yIKEHHS Bif
TPHOX JIOAATKOBHX IiOAIB, 110 3a0€311e4yr0Th aBTOMATHYHHI 3aXMCT Bif po3-
PAMKAHHS aKyMyIATOPHOI OaTapei Ha OOMOTKY 30yIKEHHS.

HonarxoBuii Bunpsamisty (puc. 1.3) mae oxxe mneue 3 Tprox mioais (VD7,
VDS, VD9). O6moTka 36ymKeHHs y FOMY BHIIAJIKy OTPHMYE CTPYM Bif reHe-
paropa 4yepe3 JOAATKOBUIl BHIIPSAMIIAY i [Ulede OCHOBHOTO BHOpsamisya (VD4,
VDS, VD6). IIpote, OCKINTBKH IPAKTHYHO HEMAE 3AJUIKOBOTO MarHiTHOro Io-
TOKY B F€éHepaTopax 3MiHHOTO CTpyMY, TO CaMO30yMKeHHs IreHepaTopiB He Bia0y-
Ba€eThCs. TOMy B IOYAaTKOBHX Iepiofax 00EpTaHHS POTOpa CTPYM HEBEJMKOI CH-
JIH, 110 HATXOIUTH Yepe3 JaMmy (puc. 1.3) Bix akymynaTopHoi Garapei, € nocrar-
HIiM 13 30y/DKEHHS TeHepaTopa, ane BOMHOYAC BiH HE MOXKE 3HAYHO BIUIMBATH
Ha pO3ps/DKaHHA aKyMynsTopHOi Oatapei. [1apanenbHO 0 KOHTPONBHOI JIaMITH
HiIKIIIOYAETHCA PE3UCTOP, W00 y pasi 11 reperopsiHus reneparop 30yaKyBaBCs.

A LT [k

vo1{voz|vo3 &
6 AA AR R
wy V07
Lt ]
Bt ""J -+
@' “ ' 168
T AT T
AAA

- o 8¢
== I

Puc. 1.3. Cxema zenepamoproi ycmanosku 3 000amKo8uUM BUNDAMASTYEM
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JlaMmo4ka OJHOYACHO € i eIeMEeHTOM KOHTPOJI0 poOOTO3AATHOCTI TeHe-
patopHoi ycTaHOBKH. IIpH 3yruHII ABHIYHaA, KONM BKIIOYEeHHH BUMHKay 3a-
NaJIOBaHHA, JaMIouka 3aropserses. [licns 3amycky ABMIryHa, KOJIM Hampyra
aKyMyJIaTopHOI 6atapei Oyae Gnu3pKa A0 HAIIpyTH FeHepaTopa, JaMIIo4Ka rac-
He. SIKIHO MPH MPALIOI0MOMY IBUI'YHI LILOTO HE BiOYBa€TbCA, TO TeHEPATOpHA
ycTaHOBKa Hecrmpasna, OCKITBKH JOJATKOBHI BUNPAMIIAY 3anodirae mpori-
KaHHIO CTpyMy 30ykeHHs dyepe3 KOHTAKTH BHMHKaya 3arlailoBaHHsA, TO Ha-
IIHHICTB 1 pecypc BUMHKaua 30UIbIIYIOThCS.

1.5. MpuHUMN Aii 6e3KOHTaKTHUX IHAYKTOPHUX
reHepaTopiB 3MiHHOro CTpymy

Binsumi HapifiHi Ta JOBroBiuHiui B poGOTi iHAYKTOPHI €JIeKTPOMArHiTHi re-
HEpATOpH, SIKi He MAIOTh KOHTAKTHHMX Kilenp Ta iTok. ITpunumn aii ingyk-
TOPHOT'O T€HEPaTOPa MOXKHA IIOCHUTH 32 CXEMOI0 Ha puc. 1.4.

Ha pucynky 306paxenuii enexrpoMarsir (puc. 1.4, a) 3 obMoTkoro 36ya-
xenHsa O3, no skii mporikae ctpyM. [loaocu enexTpoMarHiTy MarTh nas, B
K1 3aKTaJEHO KOTYLIKH. MK HOJIF0CaMH BCTAaHOBIEHO 3ipKononi6Huit potop.
Ha BCIO HOBXHHY AYIH PO3TOYKH €JEKTPOMArHiTy (CTaropa) NpUIafae Lile
9MCIT0 3yOUEBHX BUCTYMIB poTtopa. [Ipy ubOMy KUIBKICTE BUCTYIHUX 3yOLUB y
JiBa pa3y OLnbIa 3a KiNbKiCTh [1a3iB CTATOpA.

Cmamaop

Puc. 1.4. Cxema 6e3konmakmHozo eHepamopa 3MiHHO20 CIpymy.
a — enekmpomazrim 3 pomopom, wo obepmaemucs,; 6 - po3nooin
MazHIMHO20 NOMOKY 8 3a30Di IHOYKMOPHOT MAWUHU

SIKIo BiAKPUTICTH Na3a Maiia, To npu obepTaHHl poTopa NOBHUM OMip Mar-
HITONPOBOAY HE 3MiHIEThCA. OToxe, npu HesMinuiii MPC nesminnuM Gyne i
noTik @, 110 npoTiKae 110 BCbOMY MarHiTonposozy. HezanexHo Bifl TONOKEHHSA
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poropa 6iblua 4acTUHA MOTOKY NPOTiKaTHME Yepes 3y6lli poTopa i TUIbKH He-
3HaYHA YaCTHHA — Yepe3 MasH.

Ilix yac obepranHs poTopa MONOXKEHHs fioro 3youis moao 3y0uis cTaropa
3MIiHIOETBCS, 1 OTIK, AKMIi IIPOTIKA€E Yepe3 3yOelb CTaTopa, NEPioAH4HO 3MIHIO-
€TbCA BiJl MAKCHMAJTEHOTO 3HaueHHs (kouu Bei 3y6ui 36iratoThes) 40 MiHIMab-
HOTO (KOJIH Bich 3y6La cTaTopa 36iracThes 3 BiCCIO N1a3a POTOpa). 3MiHa MArHIT-
HOTO TIOTOKY B 3y0Lsx craropa cipuunsse nossy EPC B 0GMOTLI SKOpS.

3MiHa MarHiTHOTO MOTOKY B MOBITPAHOMY 3a30pi Ha 30BHIIUHIM 4acTHHI
poropa 306paxena Ha puc. 1.4, 6. ®yukuis @ = f{x) Mae BIaCTUBOCTI CHMe-
Tpii BitHOCHO Oceii KoopauHat. ToMy npu posxiami ii y paa @yp’e MaTHMeMO
JIMILE TTOCTIHHY CKJIaZIOBY Ta HEMapHi KOCUHYCOLN:

D =D+, cos x+ P, cos3x+Ds cosSx+...

SIKIO 3HEXTYEMO BUCOKMMH FapMOHIYHMMH CKIaJOBUMH, TO MaTHMEMO
TaKkui BUpa3:

DO=D,+D, cosx,
ne ;=05 +P,,) — TOCTIHiHA CKIafOBa MAarHiTHOIO HOTOKY;

D, =0,5D,x + Ppyin) — aMILIITYAA EPLIOT FAPMOHIKH.

Y upoMy BUManKy rnone nepuoi rapMOHll(PI Iij] [1a30M POTOpa Ma€ OJUH
3HaK, a I1ij 3y6lem poTopa — nporuaexauii. Omxe, 3yGels Ta a3 poTopa Uil
TOTOKY MepIoi rapMOHIKH MOXHA PO3IVIAJATH, K MOJIIOCH Pi3HOHMEHHO] 1o~
JISIPHOCTI.

KiipKicTh Hap MOMIOCIB Y PO3IISAHYTOMY BHIIAAKy NOPIiBHIOE KiIBKOCTI
3ybuis poropa, To610 p = Z,. IIpn 06epTaHH1 POTOpa 3 KyTOBOIO IIBHIKICTIO
@ =27 f(x=wt) 3MiHy HOTOKy B 3330pi MOYKHA TIOJATH y BUIMAAL Gopmynu:

D =D, +D, coswt.

3MiHa MATHITHOTO NOTOKY B 3yOIisiX CTaTopa CIPHYHHAE IHTYKYBaHHSA B
KOTYLILI CTATOpa, AKa po3miieHa Ha 3youi, EPC:

e =W, ‘ii_?sz"q)‘ sinot,
Ae W — KilbKiCTh BUTKIB y KOTYILIL.
Murttese 3nayends EPC y dazi o6MOTKM sKopst:

e=W,Z;=weZssinwt=E, sinwt,

ne E, =wW,Zs®, — ammnityase 3nagents EPC; Z, — 4HCII0 NOCIA0BHO BBIMK-
HEHHUX KOTYIUOK (ha3H.

Jiticue 3nauenns EPC dasu 3 ypaxyBanusaM peanbHoi GOpMH MarHiTHOTO
IIOTOKY B 3230pi MOXKHA BUPa3UTH 3a HOpMYJIOIO:
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El = 2’ 256% Wka (®max "CDmin )

Tax, ipy o6epTaHHi pOTOpa Y BUTKAaX KOTYIIKH CTATOpa iHAyKy€ThCS 3MiHa
EPC i3 4acTOTO0, IPONOpLiifHOIO YacToTi 06epTaHHa poTopa.

B inIyKTOpHHUX reHepatopax 06MoTKa 36yKeHHs HepyXoMa, TOOTO BOoHa He
norpebye pyXomux KoHTakTiB. OTxe, iHIyKTOPHi reHepaTopy G€3KOHTaKTHI.

1.6. KOHCTPYKTUBHE BUKOHAHHA reHepaTopiB 3MiHHOro
CTPYMY Ta iX TeXHiYHi XapaKTepuCTMKu

THIIOBHII TeHEPATOP 3MIHHOTO CTPYMY 3 €]1eKTPOMATrHIiTHUM 30YIKEHHIM
mozeni 37.3701 ycTaHOB/EHO Ha aBTOMOG1/19X BON3bKOr0 aBTOMOGLIBHOTO 3a-
Bony BA3-21083, BA3-21093 Tta iHmux Mozmemix 1boro 3aBogy (puc. 1.5).
HominanbHa Hanpyra — 14 B, moryxHicTs — 750 BT, HOMiHANbHHA CTPYM —
55 A, pecypc — 125 tuc. kM npo6iry aBTomMo0ins.

T'eneparop cknagaeThes 3i cratopa 21, poropa 8, KpHIIKH 3 60Ky KOHTaKT-
HHX Kinenp 1, Bunpsamuoro 61oxa 2 i mkisa 3 BeHTHIATOpOM 15. Tlaker cTaro-
pa 3i6paHO 3 TIACTHH €1eKTPOTEXHIYHOI CTall, 3aBTOBIIKK | MM, 3’€HAHHX
3BapIOBAHHAM Y HOTHPBOX TouKax. Tpruda3Hy 06MOTKy cTaTopa 22 po3MillleHO
B [1a3aX HaniB3akpuToi popmu. OGMOTKA TPUILIOIIMHHA, ABOIIAPOBA; (a3oBi
0OMOTKH 3’ €{HaHO NOABIIHOIO 3ipko0. KinbKicTh BUTKIB Yy (ha3i CTaHOBUTS 54,
niameTp nposony ¢azu — 1,0 MM, onip da3u B xonoguomy crani — 0,155 Om.

Potop MicTuth Ban 8, 06MoTKy 36ymkenHs 20, 13p060n0ai6Hi nomocu 16 1
23 Ta KOHTaKTHi Kbl 5. OGMOTKY 30yIKEHHS 130ILOBAHO BiJ IIOJOCIB ILIACT-
MaCOBHMM KapKacoM, a ii KiHIli IPHIIasHO [0 KOHTAKTHHX KiJIElb 1 BUBEAEHO Ha
3aruckad 11. I1lo6 3an06irT¥ NPOKPYYyBAHHIO i MIXBUTKOBOMY 3aMHMKAHHIO,
06MOTKY CJIiJl IPOCOYMTH JIAKOM, a 3i0paHuii pOTOp JUIs 3HIKEHHs BiGpawii Tpe-
6a 36anaHCcyBaTH y 1BOX ILNomuHax. JlMHaMi4HH# THCOaTaHC Y KOXHIHA [UIOLIH-
Hi He nepesuulye 4 r-cM. OGMOTKA y XOJIOQHOMY CTaHi Ma€ omip 2,6 Om.

V kpuikax reseparopa 1 i 19, mo BiINHTI 3 aNIOMiHIEBOTO CILIABY, PO3-
MiIlleHO Ky/IbKOBi mimmmnuuky 6 i 18, a s 3anobiranHs mpoKpy4yBaHHIO
30BHIIIHLOT 060HMM KyIBKOBOTO i IIMIHUKA B PiBYaKy KPHMIUKH 3 G0KY KOH-
TAKTHHMX KiJelb TOCTaBJIeHO I'YMOBe Kilble. Kpuiuku MaloTh BEHTWIALIMHE
BikHO. 3 60Ky NpHBOIY KpHIIKY OOJaJHAHO CTaJeBOK INMMIbKOK 14 Kpi-
IUIEHHA 30BHIIIHBOT IUTaHKM reHepaTopa i apMOBaHOIO CTAJIEBOIO BTYJIKOKO 25
y KpinWIBHIHM JIani reHeparopa.

V KpinuibHiK Jani reHeparopa 3 GOKYy KOHTaKTHHMX KiJEllb PO3MIILEHO
apMOBaHy BTYJIKY 26, sika 3a100irac yTBOPEHHIO OCBOBOIO 3a30py Mif 4ac
3aKpirUieHHs reHeparopa Ha asuryHi. Ha kpumii 3 60Ky KOHTaKTHUX KiIeLb
PO3MIILEHO UITKOTPUMaY 13 IBOMA LIITKaMHU 13, KOHCTPYKTUBHO 3’ €HAHUH
3 iHTerpajbHHUM peryjasTopoM Hampyru 12, Bunpsmuuii 610k 2 13 TppoMa
JIOAATKOBMMH J10[aMH IS XKMBJIEHHs 0OMOTKY 30YI)KeHHA Ta 3a0e311eYeHHs
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KOHTPOJIIO 32 poGOTOKO reHepaTopa H 3apsa/UKaHHAM aKyMyISTOpHOi 6arapei,
" HIyMONPHUINyLIyBadbHUI KOHAEHCATOp 7 EMHICTIO 2,2 MKD.

Puc. 1.5. Cxema zenepamopa 37.3701:
I — kpuwixa 3 60Ky KOHmMaKmHux Kineys, 2 — unpamuui 610k, 3, 4 — tiozo

S8EeHMUIL | 26UHM KpInaeHHA, 5 —
niowunnux; 7 — konoencamop, 8

KoHmakmrue Kinoye, 6 — 3a0HIU KY1bKOBUU
— ean pomopa; 9, 10 — eusoou «30» i «61»

zenepamopa; 11 — eugio «By pezynamopa nanpyau; 12 — pezynamop nanpyau;
13 —wimka, 14 — wnunvka Kpinienns eeHepamopa 00 HAMANCHOL NAGHKY;
15 — wixie i3 eenmunamopom; 16, 23 — nontocHi HakoHeUHUKYU pomopa,

STy

21 - cmamop; 24, 26— bygepna i

] 8 — nepeoniil KynbKouil NIOUWUNHUK,
— obMomxku pomopa i cmamopa 8i0nogioHo;
hiOmuckHa 6myaKu 8i0nosiono, 25 — emynka

M. IHHALA
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IIpoTsHKHY BEHTWIALIIO reHeparopa 3abe3nedye BIALEHTPOBHHA BEHTHILI-
Top 15, 3aKpiIuleHUH Ha BaJly poTOpa 3a AOIOMOIOI0 CErMEHTHOI IUIIOHKH.

IHIII THIM POCIACHKUX reHepaTopiB MaroThb TOH k€ NPHHUHMI Iii 1 KOH-
CTPYKI{IO aHAJOriYHY PO3IVIAHYTIH BHUIIE 1 BIOPI3HAIOTHCA BiJ He, AK mpa-
BUWJIO, MOTYXHiCTIO, rabapuTHUMHU po3MipamMu abo KOH(DIrypauieo OKpeMHX
neranei.

TexHiuHI XapaKTEPUCTUKH POCIACHKUX FeHepaTopiB 3MIHHOTO CTpyMYy Ha-
BeneHi B Tabmumi 1.1.

Tabnuya 1.1
Texuiuni napameTpn pociiicbkux reseparopis
Crpym B_i}maqi A pu Mapxa Maca rene-
Monens [Hanpy-| wacrori oGepranns aBTOMOOing  |paropa 6e3
reseparopa | ra, B .
nx.x. JIBUTYHA nmax JBUIYHA YU TpakTopa IIK1Ba, KI
I'250 taiioro| 14 | 24 40 3UI-130 52
Moaudixarii
37.3701 14 35 55 BA3-21093 44
16.3701 14 45 65 ['A3-3102 5,6
32.3701 14 40 60 311-431410 5,0
29.3701 14 32 50 Mockuu 2140 5,0
17.3701 14 24 40 311-495850 52
65.3701 28 60 90 J11A3 5256 15.0
1'273 Ta #ioro] 28 20 28 KamA3-5320 54
Mo Qikawii
15.3701 14 45 70 T-150K, AT-175C 6,2
46.3701 14 30 50 T-30, A-80 5,8
JIT3-55, MT3-80

54.370 14 32 50 AT-75MJ1 6,0

IpoBigHuMH €BpoNIeHCHKHMHU ¢ipMaMH 3 BUPOOHHIITBA aBTOMOOUIBHHX
reseparopiB € ¢ipmu Bosch (Himewumna), Valeo (®panuis) Ta Magneti
Marelli (ITanis). ®ipma Bosch xoMmiekTye cBOiMH IeHEpPaTOpaMHU aBTOMO-
6ini, o BunmyckaroTecsa B HiMeuuunni: Mercedes, BMW, Audi, Opel, Volks-
wagen Ta iHuli.

Valeo opieHTOBaHa Ha (paHIly3bKe aBTOMOGUIbHE BHpOOHHUITBO Peugeot,
Citroen, Renault, a Takox Ha aBromo6ini Volvo. Magneti Marelli — ue ro-
noBHui nocraganbHUK ¢ipmu FIAT. I'eneparopamu ¢ipmu Lucas, mo
BBifinuIa f0 ckiaagy Magneti Marelli, KOMIUIEKTYIOTBCA aHIMIHCHEK] aBTO-
Mo6imi. [IpencTaBHMKOM €BpONEHCEKHX TeHEPATOPIB € FeHepaTop, 300paxe-
HUH Ha puc. 1.6.
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12 11

Puc. 1.6. I'enepamop muny GC, KC, i NC ¢ipmu Bosch
1 — wiis, 2,6 — nepedus ma 3a0usa kpuwka, 3 — eenmunamopu, 4 — cmamop;
5 — obmomxka 36y0ocenns; 7 — 8Y301 wiimkompumad-peyiamop Hanpyau,
8 — saxucHutl kooicyx, 9 — konmaxmni kineys,; 10 — sunpamnaroyui 610k,
11 — xpinunvna nana; 12 — nnacmmacosuii cmakan

MarHiTHa cHCTeMa I[UX reHepaTopiB ABaHamATuNoNocHa. CTatop 4 BH-
FOTOBNAETHCA HIISXOM HABHBKH CTaleBOI CTPIuKM Ha pebpo, Mae 36 HamiB3a-
KPUTHX Ma3iB 3 i30/A1iHHUM NOKPUTTAM, BUTOTOBIICHUM IIUIIXOM HAIUJICHHS.
Omiip 06MOTKH 36YIKEeHHs Ha PI3HHX THIIAX TeHEpaTopiB pi3HUH 1 3HAXOTUTE-
ca B Mexkax 4,5-2,6 OM.

Pi3Ha NOTYXHICTh reHeparopiB 3a0e3ledyeThCs 3MiHOI0 OOMOTKOBHX Ja-
HHUX CTaTopa Ta poTopa (YHCIIO0 BUTKIB Ta JiaMeTp IpOBOAY).

Bunpsmuuii 610k 10 cknagaetbes 3 [BOX aMIOMiIHIEBUX 260 MiIHHX TEILIO-
BiZIBOMIB TOBLIMHOKO 2,5...3 MM B OTBOPH SIKMX 3allPECOBaHI CHJIOBI TIOIH BiJI-
noBigHoi nmomsipHocti. KoxHuit 3 mux mioniB po3paxoBanuit Ha cTpym 30 A.
SIxwo reneparop Bupobise crpyM Ginbire 90 A To 3acTOoCOByeThCA OJIOKHM 3
MOJBOEHMM 4YHCIOM AiomiB (mo 2 mioou mapaienbHo). JlogaTkoBi mioaM ajs
0OMOTKM 30yMKEHHS MOHTYIOTHCS B ILUIACTMACOBOMY KOPIIYCi, KOKHMH 3 HHX
po3paxoBaHHif Ha cTpyMm Gind 2 A.

30BHIIIHI BUBOAW BUIIPSIMHOTO OJI0KY BHXOIATH 3 FEHEpATOpa Yepes BiAno-
Bi/(Hi BiKHA i OTBOPH B KpHILIIi. Y BIKHO KPHIIKHK 3 OOKy KOHTAKTHHX KiJlellb
BCTABJAETHCA Ta KPINUTHCS ABOMa IBUHTaMH 00’ €JHaHUI B HEPO3HIMHY KOH-
CTPYKILIO By30J1 7 “IITKOTpUMaY-peryyiTop Hanpyru”. JIis 3HATTA Ta ycTa-
HOBKHM 1IbOTO By3/1a 3HIMaTH reHepaTop 3 ABUI'YHA HEMAE MOTPeOH.
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B 1Box kxaHanax IMITKOTpHMAada pPO3MilleHi MifHO-rpadiToBI MITKH 3 Ka-
HaTHKaMM Ta HAXKMMHI pyuHH. [Tonepeunuit nepepis mitox 5x8mm. B mpo-
Heci eKCIUTyaTalii LiTKY 3HOIIYIOTHCA 1 IPK BUCTYNAKOUiH BUCOTI MEHII 5 MM
MaioTh OyTH 3aMiHEHi HOBMMH I BUKIIFOUEHHS 1X 3aMHUKaHHs i BIIMOBH re-
Hepatopa.

KoHrakTHi Kinbls 9 reHeparopi MatoTs giameTp 32, 28 a6o 15,5 MM B 3a-
JIeXHOCTI BiJl TUIY reHeparopa.

B onopax poropa (blpma Bosch 3acTocOBY€e Ky/IbKOBI ITi ANIUITHUKY 3 ABOX-
c*ropounmm TyMOBHMH ymmLmoBaanH Jis BUIUTIOUEHHS POKPY4yBaHHS
30BHIMHBOT 060HMU MiAIIHIHUKA B THi3/(i KPUIIKH 3 60KY KOHTAKTHHUX Kijlelb
BHKOPHCTOBY€EThCS XBUIACTA CTajbHAa NPYXHUHHA [aiiba abo racTMacoBHit
cTakaH 12 B AKOMYy pO3TallOBaHe 30BHIIIHE Kinbie. PO3MipH MiAMMNHKUKIB,
10 BU3HAYaIOTh iX po6OTO3AaTHICTh, MOXYTh MIHATHCA Ha OAHOMY i TOMY X
reHepaTopi B 3aJIeXHOCTI BiJ BEIMYHHHY HaBaHTAXXEHHs Bl MpHUBiAHOrO maca
Ta BUMOT LIOAO HAAIHHOCTI aBTOMOOLIA.

ITpuBigni mkiBy 1 reHepaTopiB cTajeBi IITAMIIOBaHi, po3Mipu iX Ta 4ucC-
JI0 KaHaBOK 3aJIeXaTh B IepeaTOYHOTO BiHOLIEHHS IPUBOLY i IOTY)KHOCTI
IIO0 ePEHAETHC PEMEHEM.

T'eneparopu ¢ipmu Bosch po3paxoBani Ha BelHKe IepeAaTodyHe YHCIO
npusony (2,5-3,0). Tomy cTpyM, IO BiJAETHLCA TEHEPATOPOM HA XOJIOCTOMY
xofly ¢ipma BKasye mpu 4dacToTi obepraHHA Bana reHeparopa 1800 (zamicts
1500) xs™".

MakcumanbsHa gacToTa 06epTanns Bana gocsrae 18000 xa!

BcepenuHi reneparopa BCTaHOBIIOIOTHCH JBa BEHTHIATOPH 3. CxeMa BeH-
TUIALIT ABoXIoTo9HA. OXONOMKYIOUe MOBITPSA BXOAUTH B FEHEPATop 3 JBOX
TOPLIB, a BXK¢ HArpiTe BUKHUIACTHCA Yepe3 BEHTHIALINHI I MHY HA LMAIIH-
JPHYHIH OBEPXHI KPHIIOK.

Taonuys 1.2
OcHoBHi napameTpn resepatopis ipmu Bosch
CtpyM Big- Maca
naui A nipu 303-., reHe-
9acTOTI . HIUIHLH paro-
Tun |Mogens obeprass Mapka asTomMo011141 niamerp pa 6e3
18006000 TP, xiBa,
-1 -1 MM
XxB' | XB KT
1 2 3| 4 5 6 7
20/45 A| 20 | 45 {Volkswagen 3 qu3.IBHI. 125 4
23/55 A| 23 | 55 |Volvo 740,760 125 | 4,2
K1-14V Mercedes-Benz 190,200;
Opel Cadet; Opel Omega;
Volkswagen Golf; Polo
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1 2 3 4 5 6 7
23/65A | 23 | 65 |Mercedes-Benz 230, 250 125 4,5
Opel Omega; Audi-80;
K1-14V Volkswagen Jetta, Polo.
(mpozos- 28/70A | 28 | 70 [Volvo 440,460,480 125 | 4,7
JKeHHAS) Mercedes-Benz 230, 250, 300;
Opel Omega; Opel Senator.
30/85A| 30 | 80 BMW-520i, 525i 125 | 5,1
Volvo 740, 760
36/80A | 36 | 80 |Mercedes-Benz 200, 230; 138 | 5,6
BMW-530i, Volvo 740
Opel Senator
34/90A | 34 | 90 BMW-525i, 530i, 535i; 138 | 5,6
Opel Senator,
N1-14V Audi 80, 100, 200;
Volkswagen Passat
40/115A] 40 | 115 |BMW- 5301, 535i; 142 | 6,2
Audi-100, 200; Porshe;
25/140A[ 25 | 140 BMW-735i, 750i; 142 | 6,4
27-50A| 27 | 50 |Volkswagen 3 nu3enbHUMH 116 | 4,0
IBUT'YHAMH
GC-14V 27.60A | 27 | 60 [Volkswagen Golf, Polo, 116 | 4,0
30-60A| 30 | 70 |Audi 80; Volkswagen Polo 116 | 4,2
40-70A | 40 | 70 |Mercedes-Benz 200, 230; 125 | 4,9
Opel Omega, Senator,
40-80A ] 40 | 80 [Mercedes-Benz 300, 350; 125 | 49
Volvo 740,760
KC-14V | 45-80A | 45 | 80 |Opel Senator 125 | 54
45-90A | 45 | 90 |BMW-725i, 730i, 535i; 125 | 54
Opel Senator; Audi 80;
Audi 100; Volkswagen Jetta;
Passat
50-100A( 50 | 100 |Mercedes-Benz 250, 420; 142 | 6,0
Volvo 740,760
INC-14V |60-120A[ 60 | 120 |Audi 100, 200, Porshe; 142 | 6,6
40-140A| 40 | 140 Mercedes-Benz 420, 500, 560, 142 | 6,7
600; BMW-7351, 7501, 850i.

Iposinuumu ¢ipmamu CIIIA 3 BUroTOBIEHHA aBTOMOOIIBHUX FEHEPATO-
piB € Delco Remy (General Motors) Ta Motorcraft (Ford) siki Bumyckarors
reHepaTopH, 1O BiAPi3HAIOTHCA JMINE IIapaMeTpaMH Ta KOHCTpyKuiet. dip-
Mma Delco Remy Bumyckae mupoxy ramy reseparopis. Cepis reHepatopis S
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(nepmi nitepu ciiB “System Integral” — inTerpansHa cucTemMa) OTpUMaa TaKy

Ha3By B 3B’53Ky 3 MOHTQ)XEM PETYJIATOpa HANPYTH B KOHCTPYKLIK FeHepaTopa.
I'eneparopu 11i€i pipmMu MarOTh pi3HE YKCIO NOMIOCIB, a came: 12 — reHepa-

topu 1551 1a 1781, 14 — reneparopu 10S1 ta 1251, 16 — reneparopu 27S1.
OnuH i3 nux reseparopis, a came 12S1-100 npencrapnenmii Ha puc. 1.7.

7 . Hpunuun it UBOro re-
HepaTopa TpaAWIIHHHMH, 1
onucanud B n. 1.2 mporo

D ) posainy. O6MoTKM cTaropa
3’eqHaHi MK c0600 3ipKolo.
BunpsiMuuit 610k 7 mae Tpu
JIONAaTKOBUX JOAM NS JKHB-
7eHHsT OOMOTKH 30yHIKEeHHS.
3’eqHanHsa 0OMOTOK y asu
IIPOBOJMTHCS IBUHTAMHU.
Bunpsamisau 7, perynsrop
HAOpPyTH Ta LUTKOTpUMay 3
PO3TALIOBaHI HA BHY TPILUHBO-
MY TOPLi KPHULIKH 3 60Ky KOH-
TAKTHHX Kijewb. s curuani-
3auii oOpuBY Kosa 30yIPKEHHA
OpH [pPAIOIYOMY JIBUTYHI

.

ZTS

4 I — F MiX BUBOJIOM «+» JOAATKOBO-
ro BUNpAMIIAYa A1 0OMOTKU

Puc. 1.7. I'enepamop 1251-100 30ymKeHHA Ta «Macoro» Ha
dipmu Delco Remy (CILIA): [BUHTAX KPULICHHA pEryyi-

TOpa HANpyTd Ta IITKOTPHU-
Maua BCTaHOBJIEHH pe3UCTOP
Ha 40 OM, npu3HaueHu# s
PO3MIMPEHHS NIarHOCTHYHHX (PYHKIIH TaMIIOUKH KOHTPOJIIO CIIPABHOTO CTaHY.

itk — MigHO- rpaq)lTom 3 MoNepeyHuM nepepizoM 5x8 MM. [ligmunHuk
3 60Ky KOHTAKTHUX Kilelb — rojpdatuil. KpimneHHs 1ikiBa Ta BEHTHIATOpA
3a0e3nedy€eThes 3aTATYBAaHHAM raiku 6€3 MIOHKH.

Maxkcumansha podoya yactora obepranns 12000 x8'. OcranHiM yacoMm Ha
3MiHy cepii S1 npuiinuin reneparopu HoBoi cepii CS 3 miZBHIIEHUMH Biac-
TuBOCTAMH. Cepist 03HAYAETHCS [0 MOYATKOBHX JiTepax cliB “‘charging sys-
tem”-3apsiaHa cucreMa. 1li reneparopu po3paxoBaHi Ha NiJBHIIEHY YacTOTY
obepraHHs B 3B 43Ky 3 UMM BiJUIadya reHepaTopa Ha X0JIOCTOMY XOAy JBHI'YHA
BKasyeTbes 1800 xB'.

I'eneparopu cepii CS mMaroTh MaxcuMabHUHA CTpYM Bifnadi no 140 A, pos-
paxoBaHi Ha OLIbLI BUCOKY JOMYCTHMY 4acToTy obepranHs: mo 15000 xB' B
nocTiiHoMy pexumi ta 18000 xB™' mpu KOpoTKOYacHOMY.

1 — cmamop; 2 — kynbxoguii RIOWUNHUK,
3 — wimxompumau,; 4 — ywjineHenHsa niowunHuxka
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Bunpamunii 6nok redeparopis Li€l cepii BUKOHaHHMIT Ha GE3KOPIYCHHX
- cunoBux cTabizirponax. O6motka 36ypkeHHs Mae omip 1,8 OM, 3 ocHigoBHO
BIUIIOYEHHM BUXIZHHM TPaH3UCTOPOM PETYIATOpa.

I'eneparopu ¢ipmu Delco Remy MaroTh KOMOIHOBaHY CUCTEMY BEHTHIISA-
uii. KpiM 3BHM4aiiHOro BiILIEHTPOBOTO BEHTHIATOPA Ha IIPUBOAHOMY LIKIBY, Ha
TOpLi poTopa 3 60Ky KOHTAKTHUX Kijielb BCTAHOBIICHHH JNOJATKOBMI BiALEH-
TPOBHH IJJACTMACOBHH BEHTUIIATOP.

Tunu Ta ocHOBHI napaMeTpH reHeparopis ¢ipmu Delco Remy npuseneni
B Tabnuui 1.3.

Tabnuysn 1.3.
OcHosui nmapameTpn reneparopis ¢gipmu Delco Remy
Crpym Bigaaui A npu Maca
4acToTi 06epTanHs 3o8- reHe-
1600x5" 14 reme | - e | PETO"
Tun XB~ UL TEHE-| =y Mapxka aBTOMOGiNIs niaMertp
paropis cepii S1 C>>< cratopa, pa 6?3
1800 xB™! s S M | mKi-
cepii CS = Ba, KI'
10S1-100 23 63 |Chevrolet 3 4-x 1. asur. | 140 | 4.8
30 66 |Buick 3 4-x umniaap. asur.| 140 51
12S1-100 30 78 [Chevrolet 3 4-x yun. gBUL 140 5,1
30 94 |Buick 3 4-x 1y JBUL 140 5,1
1551-100 | 35 70 |Cadillac 3 6-Tu uun. gBur. 150 6,1
40 85 {Pontiac 3 4-X M. JBHT. 150 | 6,1
17S1-100 45 108 {Chevrolet 3 6-tu 1. aur| 150 6,1
27S1-100 44 80 |Cadillac 3 6-t1 umI.ABMT. 168 7,2
30 100 |Pontiac 3 6-TH 1UA. ABHL. 168 7,2
CS-121 20 61 {Chevrolet 3 4-x u.gBHUTL 61 4
43 74 |Pontiac 3 4-X M. ABUL 74 4,6
26 85 |Chevrolet 3 4-x 1un. gBuUn 85 4.6
Buick 3 4-x uun. a8ur.
50 100 |Cadillac 3 8-mu uwmn. gsur. | 100 | 4,6
CS-130
Chevrolet 3 6-Ty 1{1.ABUL
62 105 [Buick 3 6-Tu uui1. ABUT 105 | 4,6
Pontiac 3 4-Tu LWI. ABUL
48 ‘1108 |Chevrolet 3 6-Tu uun.asur.| 108 6,0
63 120 [Cadillac 3 8-mu nmn. asur. | 120 6,0
CS-144 Chevrolet 3 8-Mu 1y 1BUT
83 140 |Buick 3 6-TH 1. JBUT. 140 | 6,0
Chevrolet 3 8-Mu LML IBHT.
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BupoGHHUTBO reHepaTopis B SOHIT CKOHIEHTPOBAHO Ha (blpMax Nlppon
Denso, Mitsubishi i Hitachi. SInoschki reneparopy npoHILIM Tpa;mumm era-
¥ BIOCKOHAJICHHS KOHCprKI.Ill 3 NPOTSHKHOK BEHTHIAILEIO, OHI 3 IEPLIMX
3aCTOCYBANU iHTErpanbHUH PEerynsrop. 3apa3s BUMYCKAIOTHCA TEHEPATOPH 3
HOMIHQIBHOKIO Hampyrowo 14 V, a HoMiHanbHi BUXifHI CTPYMH JOPiBHIOWOThH
45, 55, 65,70, 75, 80, 90, 110 Ta 120 A.

3arabHUI BII OJHOTO 3 AMOHCHKUX TEHEPATOpiB MOKA3aHO Ha puc. 1.8.

1 Sx npaBuio, y AIOH-

= o CbKMX T€HeparopiB MakKeT

T craropa 6 uutipoBaHuH 1O

2 30BHIIIHBOMY JiaMeTpy i

8 |~ © BXOIMTH B POTOUKY KPHIL-
< { KM I10 KOB3aKo4ili Mocajml.

B 3B’s3Ky 3 IIMM LIEHTPOB-
Ka craropa HeroTpiOxa. Ha

|3 Kpuiiui 3 60Ky KOHTaKTHHX

| Kifelb KPINHTBCA Peryi-

) TOp Hanpyru 4 06’ eqHaHUH

i3 miTxkorpumayeM. Ha mii

( H ke KpUIUUi KpiNMTbCA BH-

) E npsiMHHI 610K 2, BUTOTOB-

; ™ ™, JIeHHH y BUIJIAAI OKPEMOTO
; KOHCTPYKTHBHOI'O By3Ia.

o \Jﬁ Bunpsmuuit  6mox 2

g \< o CKTAia€TheA 13 CHIOBHX

: cTabimiTponiB  po3Tamo-

6 5 [ BaHHX B IUIACTMAaCOBOMY

Puc. 1.8. Bydoea zenepamopa LR-160 14V 604 xopiyci B ¢dopmMi napanene-

gipmu Hitachi (Anonis): minena, a TpY AOAATKOBUX

1 — eenmunamop; 2- eunp;wnuﬁ onok; aiogd B III/IJ'IiHleI/I‘IHOMy

3, 8 — KynLKOGI NIQWAUNHY Ku; 4 — pezyiamop  mIacTMacoBOMY KOPIYCi He

Hanpyzau i3 wimkompumaiami; 5 — pomop; 06’eHaHi B ofMH GI0K.
6 — cmamop; 7 — wikie; 9 — cmpinkamu 6Ka3aHi KOHTAKTHI KiTbis MimHi

HanNpsIMKU NOMOKIE 0XO. 009[(,‘)1 Y020 NOGIMps : : o .
P nomo oxor 10402 P abo 13 HepKaBllo4do01 CTall

BCTaHOBJIEHI MK TOpUEM pOTOpa i migmunaukoM. HIiTKM 3aCTOCOBYHOTBCA
MizHO rpa)iToBi 3 mepepizoM 5x8 MM, IIITKOTPUMAY PEAKTHBHOTO THILY.

Tlerkosi asTomMo6ini Nissan KOMILIEKTYIOTCA reHeparopamu (GipMu Mit-
subishi A 2T 48298 i A 2T 48292 na ctpymn 70 A Ta reneparopamu bipmu
Hitachi LR 170-715 B i LR 170-716 Ha ctpymu 67,5 A.

ApTtomo6isi Toyota KOMIIEKTYIOTHCS T€HEPATOPAMH ¢ipmu Nippon Denso
Tpagmulm{m KOHCTpYKuii Ha cTpymu 40, 45, 50, 55 A a60 KOMIUIEKTHOIL KOH-
cTpykuii Ha crpymu 40, 45, 60 Ta 70 A.
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InnyxTopHi 6€31IITKOBI reHepaToOpy 3aCTOCOBYIOTHCS TaM JI€ € BAMOTH Ha-
JIHHOCTI Ta JOBrOBIYHOCTI, TOJIOBHUM YHHOM Ha TPakTOpPax MaricTpanbHHX
TArayax, MikHapoJHHX aBTOOycax 1 T.A. IligBuiIeHa HafIHHICT LUX reHepa-
TOpIB 3a0e3neyyeThCsa THM, IO B HAX BIACYTHIH LIITKOBO-KOHTaKTHUI By307
IO 3HOWIYETHCS Ta 3a0pYAHIOETHCA, 2 0OMOTKA 30YIKEHHS HepyXoMa.

IpencraBHUKOM POCIHCHKHMX IHIYKTOPHHX T€HEPaTOpiB MOXE CIIYXKHTH
reneparop 15.3701 (puc. 1.9) axuif BcTaHOBIIOETbCA Ha TpakTopax T-150,
T-150K, AT-175C Ta iHmux.

v,

H"||l|amnﬂlm‘/

. AV .
@§ X m‘“l ‘““ = o
= AV
15 1® 0 12

\
1

Puc. 1.9. I'enepamop 15.3701
1 — pezynamop nanpyau; 2 — eunpsmuuil 610K, 3 — 3a0HS KpUWIKA;
4 — cmamop; 5 — nepedns Kpuuika, 6 — KpuwKa KyIbko8020 RIOWUNHUKA,

7 — wnonka; 8 — wkis; 9,15 — kynvkosi niowunuuxu,; 10 — emynka; 11 — komywxa
36y0xcenns; 12 — komywra n’amugasnol obmomru cmamopa; 13 — pomop;
14 — cmaxcnuii 6oam; 16 — kpunvyamxa; 17 — Kpuwika sunpsamasua

I'enepatop npeacrapnse co60r0 6€3KOHTAKTHY 11" ITH(HA3HY OHOIMEHHO-ITO-
JIOCHY MAIMHY 3 ORHOCTOPOHHIM eJIEKTPOMAarHiTHUM 30Y/PKEHHSAM Ta BUMPSAM-
HuM 6noxoM BIIB-12-100. Crarop 4 BUroToBneHMH 3 JMCTOBOI cTami, Mae 10
3yOLiB, Ha SKUX 3aKpPiIUIEH] KOTyLIKH 0OMOTKH 12. 3’€HaHHA KOTYMIOK Y asi
— nocnipoBHe. Kinni ¢a3 BuBeeHI rTHYYKUMHU IPOBOAAMH 3 HAKOHEYHHKAMH.,

Porop 13 cknamaerses i3 nakeTa MECTHIIPOMEHEBUX 31POK, HAIPECOBAHO-
ro Ha Ban. Ilepenns kpumka 5 — cranesa, wramnosaHa. J[o Hel nmpuBapeHi
BTynKa 10 11s po3TailyBaHHs MIJIWHMIIHKKA 1 JB1 JIaNH, OOHA 3 AKUX CIY>KUTh
JUI peryilioBaHHA HATATY PEMEHs, a JApyra — JJIA KpIIUIEHHS TeHepaTopa.
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3afHa KpHIIKA 3 BI/UTMTA 3 aIOMIHI€BOroO CIUIaBY i Ma€ namny Ui KpiIUIEHH:
reHeparopa.

Kotymka 36ymxends 11 posraimoBana B NepeHii KpHIIUi i IpeacTaBisie
co0010 cTajeBy BTY/KY i3 (uanueM i 0OMOTKOIO, KIHIIi AKOT BUBE/IEHI THYYKH-
MM MOHT@XHUMH [IPOBOAAMH 3 HAKOHEUHUKAMM 4EPE3 CTATOP, 33AHIO0 KPULLKY
i KOpIyc BUTIPSAMIISIYA 1 IPUEIHAH]: ONUH — B0 JAOJATKOBOrO BUBOLY reHepaTo-
pa, opyruit — ao kiemu 11 perynsropa Hanpyri.

Bunpsmuuii 610k 2 Uy BIIB-12-100 ck1asa€eTses i3 CUIIOBOIO BUIPAM-
JIA4a, OOATKOBOIO BUIIPSAMIIAYA, ONIOKY peryiaTopa Hampyry Ta rnepeMukada
n0Ce30HHOI HacTpoiiku «3uma-JliTon.

KOHCTPYKTMBHO CHJIOBUH T JOJATKOBHIi BUNPAMIIAYI 3MOHTOBaH1 B O/{HO-
My Kopyci, a 6JI0K peryaiTopa Hanpyri 1 Ta nepeMHKad IIOCE30HHOTO pery-
JIIOBAaHHS HAPYTrd 3MOHTOBaHI Ha KPUIII BUNpamisya 17.

B xopryci BUIpAMJISYA 3aKPIIUIEHO II'ATh 1ioAiB 06epHEHOT MONAPHOCTI,
a B IUIACTHHI — I’ATh Ai0OAiB IpAMOI mossgpHOCTi. BuBoau mioxi npsmoi ta
06epHEHOi MONAPHOCTI MONApHO 3’€JHAHI 3a JOIOMOIOI0 IUMH 3 BHBOAAMU
da3uux 06MOTOK cTatopa. J{oNaTKOBHHA BUIPSMIIAY CKIAJAETHCS i3 TPHOX Ji-
ONiB MpAMOi MONAPHOCTI 3AMPECOBAHMX B IUMHH, 3’€AHYIOUI NONAPHO ioaM
npsaMoi i 06epHEHOT NONSPHOCTI CHIIOBOTO BUNIPAMIIAYA i 3abe3medye aBToMa-
THYHMII 3aXHCT aKyMYJISTOPHOI Garapei Bl po3psaLy Ha 0OMOTKY 30YIKEHHS

5 4 s 2 4 reHeparopa IIpy Hemnpa-

/ / / LIOKUOMY 3.
I Kpuiika  BHIpsM-

mya 17 — cranena,
wramnoBana. Ha Hii
. 3 PO3MIIIIEHO iHTErpab-
:ﬂ:o___— Huii perynarop S112-B,
> H| ' OynoBa Ta NPUHLUI PoO-

i 0OTH SKOTO OIHCaHi B
AR,

. 1.8 usoro po3ainy.

AmepukaHcbka dip-
Ma Delco Remy Taxox
Crieliai3yeTbcs Ha BU-
NycKy Oe3liTKOBHX iH-
OYKTOPHHX  TEHEparo-
piB, OynoBa SKOro noka-
3aHa Ha puc. 1.10.

—

Puc. 1.10. IndykmopHuii zenepamop BigminHicTe W€l
¢ipmu Delco Remy (CLLA): KOHCTPYKLII [OJIArace B

1, 4 — 03b060n00ibHI NONIOCHI NONOBUHU; TOMY, 110 OXHA J136000-
2 — obmomka 36y0ocenna; 3 — cmamop; nofibHa IOJIOCHAa HO-

5 — maznimonpogio obmomxu 36y0kcens JIOBUHA IOCA/DKEHa Ha
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BaJl, 1K Y 3BHYAHHOro HIITKOBOIO EHEPATOpa, a Ipyra B ypi3aHOMY BHIVIA[IL
IPUBAPIOETHCA 10 Hel N0 A3b00aX HEMArHITHUM MATepIlajioM.

Kapxac 06MoTKH 30y10KeHHS po3MilLEeHUIT Ha MarHITONPOBOAI 1 3aKpirJie-
HHI Ha KPHIII reHepaTopa. MK UM MarHiTOMPOBOAOM 1 ITOJIFOCHOIO CHCTE~
MOIO0 € TIOBITpsAHMH 3a30p. [Ipn oGepTanHi Basna o10BUHA 1360018, IO CHIT
Ha Bajy pa3’oM 3 NIPHBApEHOI0 A0 Hel IHIUOIO IMOJIOBHHOIO A3b00IB obepra-
I0TBCA, @ 00MOTKA 30yXKCHHS 3aJHIIAETHC HepyXoMoto. B npunnumi pobora
1[bOT0 FeHepaTopa aHaJorigyHa poboTl reHeparopa LITKOBOrO BUKOHAHHA.

Jlo Baja iHIYKTOPHHX Fe€HEPATOP1B HAIEKUTH Jello O1iblia HK Y KOHTAaKT-
HHUX T€HepaTopiB Maca 3a Ti€l X caMoi MOTY)XHOCTI. BHHUKaIOTh TEXHIuHI
YCKJIQJIHEHHS TIPU KPIIUIeHHI OOMOTKH 30YIKEHHS, 3MEHIUYEThCS il JKOpPCT-
KICTb Ta MIIHICTb.

1.7. EneKTpUUHi XapaKTepucTUKN reHepaTopiB

£ EneKTpnqgi XapaKTEPUCTHKH Te-
Neap HEPATOpPIB 3MIHHOTO CTPYMY XapakTe-
PHM3YIOTh iXHI SIKOCTi 1 CTAHOBJIATD 3a-
JIeXKHICTh Oymb-sKOro mapaMerpa Bif
THILIOTO, AKIIO PellTa He3MiHHI.
XapakTepucTHKa XOJIOCTOrO XOXY
(puc. 1.31) — ue 3anexHicts EPC re-
HepaTopa BiJ CTpyMy 30yIkeHHs E =
J(I), npun = const; I = (. 3a uiero xa-
PAKTEPUCTHKOK BH3HAHA€ThCA MOYAT-
KOBa 4acToTa 00EpTaHHA POTOpA TeHe-
J, Patopa, IpH sKiii Hanpyra remeparopa
JIOCAra€ po3paxyHKOBOTO 3HAYEHHS.
[IIBuaKicCHA XapaKTEpHUCTHKA — Iie
3anexHicts EPC reseparopa Biz gac-
TOoTH 0GepTanHs iioro poropa (puc. 1.10). U
EPC reneparopa 3MiHIOETHCA MPOMOPLIii-

Mmax Mxx

Puc. 1.11. Xapaxmepucmuxa
X0N0CmMo20 X00y

HO 4acTOT1 00epTaHHs poTopa: AW
E.=c®n, B kS
7
€ ¢ — KOHCTPYKTHBHA CTaJla BEJIHUYHHA, ¢

n — qactora o0epTaHHA poTopa.

Hanpyra reneparopa —

U.=E.-1.Z,

ne [.— cTpym reneparopa; Z — MOBHHUH
OIlip reHepaTopa.

IIBuakicHa peryiioBalbHa Xapakre- Puc. 1.12. Xapakmepucmuxa
PUCTHKa — L€ 3aJeXKHICTb CTpyMy 30yn-  sanesxcnocmi EPC zenepamopa
XKeHHA [; Bil 4aCTOTH 0OEPTaHHS POTOPA — 3MIHHO20 CMPYMY 610 wucna obepmis
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0

1 { !
2000 4000 6000

I, = f{n), npu U = const
i 1 = const (puc. 1.13).
Ockinbky  aBTOMOOLNIB-
HUM TIeHepaTopaM Haja-
€TbCA PyX JBUTYHaMH
BHYTPILIHBOTO 3rOPsHHA,
TO YacToTa obepTaHHA
IXHIX KOJIHYACTHX BajiB
3MIHIOETBCA B IIHPOKOMY
nianazowi.  IlIBuaxicHa
peryaioBanbHa Xapaxre-
PHCTHKA IIOKA3y€, SKUM
YUHOM MOTPIOHO MiHATH

Puc. 1.13. IlleudxicHa pezymosansha Xapakmepucmuka crpym 30y[keHHS TeHe-
partopa, 11106 HanpyTra reHeparopa 3aJliilanachk He3MiHHOIO IPU 3MiHI 9aCTOTH

obepTaHHA poTopa reHeparopa.
3oBHilHA XapakTepucTuka (puc. 1.14)
— [ 3QIEXKHICTh Hampyryd reHeparopa Bil
cTpyMy HapauTaxenns U. = f (I ) npu mo-
CTilHIM yacToTi 0GepraHHA » = const i BU-
3HAYEHOMY 3HA4YEHHI CTPYMY 36yDKeHHs /.
3HIKEHHA HATPYTH [IpH 301Ib1IEHH] HaBaH-
TAXEHHS Ha reHepaTop BiIOyBaeThCA Yepes
Craj Hampyrd B aKTUBHOMY Ta HAYKTHB-
HOMY OII0pi 0GMOTOK CTaTopa, po3MarHivy-
BAJIBHOI il peakuil sKops, a TAKOXK BHACI-
JIOK CHajTy HATIPYTH Y BUIPSIMHOMY KO
Up=E;—1;Z,—AU,,

ne E,.— EPC reneparopa; /. — CTpyM re-

TnA
Puc. 1.14. 30eniwnsa

Xapaxkmepucmuxa 2eHepamopa

HepaTopa; Z, — NoBHMi omip skops; 4U, — ciaj Hanpyru Ha BUIPAMILAYI.

I,A

L2
/
Ir mox I'l 7
) /
/
/
I, / Y-=const
/
1/
Nelp nxd”

CrpyMOILIBHIOKICHA  Xapak-
Tepuctuka (puc. 1.15) - ne 3a-
JIEXHICTH CTPYMY HaBaHTa)KEHHA
reseparopa I, Bi yacToTH 0bep-
TaHHs foro sxopa [, = f(n ), npu
U, = const.

Puc. 1.15. Cmpymowsuoxicna
xapakmepucmuKa cenepamopis.
1 — zenepamopa 3MiHHO20 CpyMY;
2 — zenepamopa nocmiuHoz2o

cmpymy
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l'eHepaTopaM 3MiHHOTO CTPyMY BIIACTHBI SKOCTi CaMOOOMEXEHHA MaKCH-
MaJIbHOI CHJIH CTPYMY HaBaHTAXKEHHH, 1O 3ariobirae HarpiBaHHIO OOGMOTKH
craTopa Ta JiO[iB, a TOMy BHKJIIOYa€c NOoTpedy BCTaHOBJIEHHA OOMeXyBada
CTPYMY.

31 361NBLUIEHHIM CHIM CTPYMY HaBaHTaXKEHHS 301IbIIYBATHMETHC MarHiT-
HHi MOTIK CTaTopa, a BHACIIAOK IPOTHII MarHiTHOMY IOTOKY poTtopa (30ya-
KEHHs) Pe3y/bTYIOUHi MarHITHUH MOTIK 3MEHIIyBaTHMEThCA, [0 NPU3BOIH-
tume no 3uwkeHHs EPC. Kpim Toro, 36iibieHHs 9acTOTH 00epTaHHs poTopa
CYNPOBOKYETHCS MIABUILEHHAM YaCTOTH CTPYMY B KOTYIIKaX OOMOTKH CTa-
TOpA, IO CrIpHs€ 301IbIIEHHIO IHIyKTHBHOTO O1opy oOMoTkH (x, = 27fL).

CtpyM reseparopa 3MiHHOTO CTPYMY:

I, =E;/1Z,
Z,=(R-+R)} + 2,

ne Z — TIOBHM omip; R,.— aKkTUBHUI OMip TeHepaTopa; R, — Omip HaBaHTaXeH-
HS; X, — IHAYKTUBHHUH O1ip,

=on fL= 2np L=C,n,

Je f— JacToTa CTpyMy; p — KUIBKICTh Iap HOMIOCIB; L — iHIXYKTHBHICTb; 1 —
‘yacToTa obepTaHHs poTopa.
Toxi
Er
JR+RY+(Cn)
3a Mayiof yacToTH OBepTaHHS iHAYKTHBHA CKIan0Ba onopy Cin’ mana io-

PiBHAHO 3 aKTMBHOIO CKJaJ0BOIO (R, + R )’ i Helo MoxHa 3HexTyBatd. IIpu
IBOMY CTPYM 3pOCTaTHMe MPOMOPIIiHO YacTOTI 0OepTaHHs:

Ir=

C(Dn

3i 3611blUEHHAM JaCcTOTH 00epTaHHA IHAYKTHBHA CKIaIoBa 3pOCTae i cTae
3Ha4HO O1BIIOI0, HXK aKTHUBHA CKJI/10Ba, AKOI0 MOKHa 3HexTyBatH. [Ipu uno-
MY CTPYM H€ 3aJIeXXUTh Bill 4aCTOTH OOepTaHHA:

C,D
C

X

Ir= =const, mpu @=const.

OTxe, 31 30UIBIIEHHAM 9acTOTH OOEPTaHHs pPOTOpa 0OMEXYETHCA MAKCH-
MaJlbHa CU/a CTPYMY reHeparopa.
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1.8. Perynatopun Hanpyru

ABTOMOOUIBHUH Y1 TPAKTOPHUI IeHEpaTop MPALIoE B CHELM(IUHHX yMO-
Bax. Yacrora o6epranHs ABUTryHa 6e3mepepBHO 3MiHIOEThCH. HapaHTaxKeHHs
IOyKe KOJIMBAETHCA 3aJI€XKHO BiJ KUIBKOCT] YBIMKHEHHX CIOxHBadiB. CTymiHb
3apAHKEHOCT] aKyMyIATOpPHOL Oatapei 3MIHIOEThCS B LIMPOKUX MEXax, aje
HANpyTra Ha 3aTHUCKa4ax reHeparopa Mae OyTH IMPaKTUYHO IOCTiIHHOIO (Bia-
XMJIATHCS Bl PO3paxyHKoBOi He Ouibll sk Ha 3%), a akymynsTopHa Gatapes
[IOBMHHA 3apsDKaTHUCA CTPYMOM, AKMH Bianosifae ii craHoBi. BukoHaru no-
NIEpEeAHbO NeperniueHi YMOBU 1 3a0e3neYnTH HopMasibHy poboTy reHeparopa
MOKHa, 3aCTOCYBABLIM PEryasTOp HANpyTH.

I3 hopmynu st Hapyru reHeparopa —

Ur = E(I) :Cend)

faunmo, mo, abu 3abe3neduTy NOCTIiiHY Hanpyry reHeparopa, KoJiM YyacToTa
o0epTaHHs poTopa 3MIHIETHCS, MATHITHUI NOTIK NOTPIOHO 3MiHIOBaTH 06ep-
HEHO NpomnopuiitHo 10 dactoTH. OCKUIBKY MarHiTHUH NMOTIK BU3HAYae CHIa
CTpyMy 30YJUKEHHS, TO Hampyry peryiioTh, 3aKOpOYyouH oOMOTKy 30ya-
KeHHs, ToOTO MepepuBarou Koo 30ymkeHHs a60 BMHKAHOYH MOCTIJOBHO 3
0OMOTKOH 30YIHKEHHS JOAATKOBKHI Omip.

Heil npHHIHAN perynoBaHHA MOKHA PeaslizyBaTH 3a JOIOMOI0OK HPHCTPO-
iB pi3HHMX THIIB. Y Cy4acHHX aBTOMOOIIAIX Ta TPAKTOpax 3aCTOCOBYIOTh pery-
JATOPY HANpyTH, AKi HONINAIOTE HA KOHTAaKTHO-BiOpauiini (onHo- abo nBo-
CTYIEHER]), KOHTAKTHO-TPAH3UCTOPHI, 6€3KOHTAKTHI TPAaH3HUCTOPHI Ta iHTe-
IpafibHi.

KonrakTHO-BiOpaliiiHi perynaTtopu, maroun TepMiH cryx6u 120-150 tuc.
kM 1pofiry aBToMo01/14, IOCTYNAI0ThCA IHTErpanbHuM i OE3KOHTAKTHUM, Y
AKHMX Lieil nokasHuk cTaHoBUTh 200-300 THc. xM. Be3akoHTaKTHI TpaH3HC-
TOPHI Ta IHTErpaIbHi PErylIsTOPH HE MICTATh PYXOMMX MaCTHH, HIATOPANb-
HHMX KOHTaKTHHX NOBEPXOHb i NPYKHH, a TOMY HE PO3PETy/ibOBYIOTHCS B
npoueci ekcrutyarauii. IIpore Ha aeskux aBToMo6inax Ta TpakTopax BCTa-
HOBJIEHO KOHTAKTHO-BiOpALIHHI pEryisTopH, BPaxOBYIOUHM iX HEBHCOKY
BapTicTh i npocTy Gynosy MT3-82, IOM3-6AKM, MT3-102, T-25A (BA3,
3A3 1a in.).

KontakTHo-BiOpauifini perynsitopu wnanpyrm. Perynsarop Hanpyru
(puc. 1.16) cxmagaerbcs 3 apMa 7, ocepas 6 3 oOMOTKOMW 5, AKipus 4, KOH-
TaxTiB 2 Ta NpyXUHHU 3. SIKipelb NPUTHCKAETHCA BrOpY NPYXKHHOK 3, YTpH-
MYIOUYH B 3aMKHYTOMY CTaHi KOHTAaKTH 2, KOTpi YBIMKHEHI MOCIiA0BHO 3 00-
MOTKOI0 30yiukeHHs reHeparopa O3. TlapanenbHo 40 KOHTAKTIB i MOCIIZOBHO
3 O3 yBIMKHEHHH A0AaTKOBHI omip R
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/S
1 +
i N
G
X
LG8 yi NI

Puc. 1.16. Cxema gibpayitinozo pezynamopa Hanpyau

PosrnsaHeMo npuBiMn Ail BibpaiiHOro  PEryIATOpa HAPYTH. IMocnigoBHO
3 0GMOTKOK0 30Y/IKEHHS BMUKAEThCS IIOCTIHHUN JONATKOBUI OIIip R, npusHa-
HCHMH JUIsl 3HIKEHHS HANPYry reHepaTopa 1 1o HopMansHoi npnu Hl):IBYIIlIeHHl
obepTiB ABHryHa. Enempomarnlma 00MOTKa 5 yBIMKHEHa Ha MMOBHY Haripy-
ry rexeparopa. Konraxru PO3IMKHYThCA, SKUIO CHJIA HATATY NPYXKHHH F, ra
€IEKTPOMATHITHA CHJI8 PEJIE PiBHOBEMHUKI F, =F, . Enexrpomarsirsa cwlta:

Fly=(0,50¢ )/(udS),
ne @, — MarHiTHMH MOTIK y TIOBITPAHOMY 3830Pi MiXK OCEp/IAM Ta AKIpLeM pe-
ne; S - nioua nepepizy ocepas.
MargiTHUH NOTIK Y MOBITPAHOMY 3a30p1 MOXHA BUPA3UTH YEpPE3 MArHITO-

PyMsiiiRy cuy, IO CTBOPKETHCS CTPYMOM, SKMI [POTIKae MO OCHOBHIH 06-
MOTLI 3 MarHiTHUM oropom R,

Dy =)/ Ry
Ae W — KineKiCTh BHTKIB OCHOBHOI 0GMOTKH pere.
[Tpu cnpaurosanyi peine (po3iMKHEHHI KOHTAKTIB) CTPyM -
Iy=Up /%,
Ae r, — onip 0CHOBHOT 06MOTKH pene. MarHniTHu# omp nponopumunn koedi-

meHTy nponopuIOHaanocn C’ Ta BenMUMHI NMOBITPAHOIO 3a30py MiX Ocep-
JaM i gKipuem perne, TofTO! '
M =C Q.

OTxe, e1eKTPOMATHITHY CHIIy pelle MOXHa BUPA3UTH 38 GOPMYIIQIO:

Fou (rcs) I

Po3p’a3aBuIM 11€ piBHAHHS BIJHOCHO HalpyIry COpalbOBYBaHHS PeJie, 3Ha-
XOOUMO:



32 Enextpoo6nagHanug asromobinis i paxropis

v
U,=Cyrd N
ne C=C"21,5.

Sk 6aunmo, Harpyra CIpanbOBYBAHHA PE/Ie 3aIEKHTE BiJ HATATY NIPYXUHH
F, , BEJTHIHHH [OBITPSHOTO 3330y 8 Ta napameTpis 0OMOTKH pene (r, Ta ).
Hmuo Halpyra reHepaTopa MEHINA 33 HANPYTY CNIPallbOBYBaHHS pene U, 10
KOHTaKTH 3aMKHYTI i 0O6MOTKa 36ymIKeHHs reHeparopa BBIMKHEHa 10 3aTHc-
KyBauiB reseparopa. Omip xona 30y/UKeHHS BUSHAYAETHCA ONOPOM o6MoTKH
30ymxeHns R,. Sixuwo Hanpyra reHeparopa ,uopuzmoBaTnMe Harpysi CIparBo-
BYBaHHA peJie Up TO KOHTaKTH po31MKHyTbcx 1 B KOJI0 30y/IKEHHA }’BIMKHeTb-
ca sonatkosuii pesuctop R ;. Toxi onip kona 36yxeHHS ,uopmmonamme cymi
onopis R, + R, Ilpu ubomy cuna cTpyMy B oGMoTLi 30y/IDKEHHS 1 Hanpyra
reﬂepa’ropa 3MCHI.IIaTI=C}I SIK TiNBKY Hampyra reHepaTopa 3MeHLIUThHCS A0 Ha-
Npyru NOBEpHEHHs (BiQIyCKaHHA), KOHTAKTH 3HOBY 3aMKHYThCS, CTPYM 30y~
XeHHA 1 Hanpyra nigBumarbes. OTXe, KOHTAKTH Bi6pyBaTnmyTb BMHKAIOYH
(BuMuKaloum) moxaTkoBuii pesucrop R, IIpu uypoMy omip Kona 36ymKeHHA
3MIHIOBAaTHMEThCS CTPHOKOIIONIOHO Bmlk noR,+R -

Benuka 4acToTa BMHKAaHHA Ta BHMHKAHHS IIOAATKOBOTO Pe3UCTOpa IMpH-
3BOJIUTH JI0 TOTO, MO (PAKTHYHO OIMip Kosa 36yMKEHHS EKBIBAJIEHTHUH AEKO-
MY HOCTiifHOMY aputhMETHIHOMY 3HaYEHHIO IIyIbCYIOYOTO OIOpY:

Rty +(Ry+ Rty Rty +Rytp+ Rty Ry(ty+15)+ Rytp
@ fo+ig - t,+ig - to+tp

=Ry +TgR,.

Zie t,— PE3UCTOp BUMKHEHHH, TOOTO KOHTaKTH 3aMKHYTI; f, — 4ac, KoM pe-
3HCTOP YBIMKHEHHH; T, = — BIIHOCHHUIA YaC BMUKaHHA JOJATKOBOTO pe-

3UCTOpA. ot lp
Ipu 1sOMy CTpyM B 0OMOTLI 30yPKEHHSA BU3HAYAIOTh 32 (POpMYJIOH0:
LU __ U

Re¢—R3+'cBRﬂ'

PerymoBanbHa Hanpyra:
U=L(R;+T3Ry).

PerymoBanbHa Hanpyra Mae 3Ha4HUH BIUIMB HAa TEPMiH CIIy)OH aBTOMO-
GLILHMX JIaMIl, PABUJIbHICTh IIOKa3HHKIB KOHTPOJILHO-BUMIPIOBAIBHHX TIPH-
najiB, Ha TEXHIYHI XapaKTEPUCTHKH eIeKTPOABUTYHIB, TEPMiH CIyX0H enex-
TPONPHUNAAIB Ta aKyMY/IATOPA.

3a MDKpEMOHTHHH MPOGIT KUIBKICTh KONKMBaHb BIOPALIHHOTO perynsrtopa
HanpyrH gocarae 1-2 Miapa., KOXKHE PO3MHKAHHSA KOHTaKTIB CyNIPOBOMKY€EThCS
ICKpiHHAM, BHACJIIAOK 40ro po6oui OBEPXHi KOHTAKTIB MiIAI0ThCA €pO3ii Ta
kopos3ii. CTyninb eposii 3aJ1eXKUTh Bili BEIMYHHH PO3PUBHOTO CTPYMY # OMOpPY
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AOIATKOBOTO PE3UCTOPa R, KOTPHii LIYHTY€ KOHTAKTH. PO3PHBHA NOTYXHICTh
Ha KOHTAKTax —

PK=13UK:132‘R/I’

ne I, ~ cTpyM pO3pUBY, KM AOPIBHIOE CTPYMY 30yIKEHHS.

MakcHManibHa po3pHBHA HOTY)KHICTh /151 KOHTAKTIB, IO BCTAHOBIIOKOTh-
CA B pEryasaTOpax Hanpyry, cTanoBUTh 250-300 B - A. Crpym PO3pHuBY, T100TO
CTpyM 30yIKEHHS, 3aJIEXKUTH BiJ] IOTYXHOCTI TeHepaTopa, HOro HOMiHaNBHOL
HAnpyr. ICKpIHHA 3HAYHOIO MiPOIO 3aJIEXXHUTh Bl HATIPYTH Ha KOHTakTax U,
K3, B CBOKO 4€Pry, 3alIeXKUTh Bil CTPyMY PO3PHBY i OIOpY JONATKOBOTO pe-
sucropa U, =L R,

Peancrop R Bmﬂaqae Jiana3oH MOXJIHBOI 3MiHH 4aCTOTH 0OepTaHHS po-
TOpa reHepaTopa NP AKOMY PETYJIATOP 36ep1rae npane3fatHicTs. OTxe, omip
pesuctopa R; Mae GyTH SKOMOTa MEHIUMM i3 METOIO 3HWKEHHS HANpYTH Ha
KOHTAaKTax, ane BOAHOYAC BiH Mae 3abe3neyyBaTH peryJrOBaHHA reHeparopa
IpH MaKCHMaJIbHIH 9acToTi 0bepTaHHs poTOpa reHeparopa i BiACyTHOCTI Ha-
BaHTaxeHHdA. HaniliHicTh poOOTH KOHTAKTIB BIOpaLiiHOrO peryiasaTropa miaBu-
IIYIOTh [IPU JBOCTYIIEHEBOMY PEry/IIOBaHHI.

3pa3skoM JBOCTYNEHEBOTO KOHTaKTHO-BIOpalifHOro perynsropa Ha-
npyru moxe Oytu pene-perynasrop PP380, akuii pasom i3 reneparopom
I'221 ycraHoBiaeHO Ha aBTOMOOI-
aax Mapku BA3 nepmux Bumyc-
KiB (puc. 1.17).

Perynarop Mae ngBi mapu KoH-
takTiB KV1 i KV2. Konrakru
KV1 - nocriitHo 3aMKHYTi, yBIMK-
HEHO Mix BHBOJaMH «+» (15) Ta : U 57
1 (67). Kouraktu KV2 -~ mno- E i
CTIHHO PpO3IMKHYTI, YBIMKHEHO i '
Mixk BuBozoM I (67) 1 xopmycom.
OcHoBHy 06MoTKy KV perynsropa
BBIMKHEHO MiX BHBOIOM «+» (15)
1 KOpIyCOM uepe3 TeIUIOBHil pe-
suctop R,. JlomatkoBuit pesucrop
R, cknanaetpcs 3 ABOX mapasess-
HO 3’eAHaHuX pe3uctopiB. [locmi-
JOBHO pe3UcTOopy R YBIMKHEHO
apocens L s 3MCHHICHHH IIBU-
KOCTI 3pDOCTaHHS CHIH CTpyMYy,
JKUH DPOTiKaE uepe3 KOHTAKTH ‘
KV2, 1 3aBagxu npomy noneriuye  Puc. 1.17. Cxema pezynamopa nanpyzau
yMOBH pobOTH. PP380 3 eenepamopom 17221
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SIKIo Hanpyra reHepaTopa lie He H0CAIIa PEry/ibOBaHOro 3Ha4€HHs, TO SAKi-
peits pefie nepedyBac y BUXiAHOMY MOJI0KeHHI, T06TO KOHTaKTH KV 1 3aMKHYTI,
it 06MOTKa 36y/KeHHs O3 KUBUTHCA BiJ FEHEPATOPA YH AKYMYIITOPHOI Gatapei
110 KOJTy: TO3UTHBHUH BUBI T€HEPATOPA Y AKYMYNATOPHOI DaTapei — BuMHKay
3anasioBaHHA — BHBiZ «+» (15) perynstopa — 3aMkHeHi koHTakTH KV 1 — BuBiz
111 (67) perynatopa — BUBiA 67 reHeparopa — 0OMOTKa 30y 1KEHH 03 - xopnyc
ABTOMOOI/IA — HEraTUBHMII BUBI reHepaTopa Yu akyMmynsTopHoi Oarapei. Ilpn
LBOMY CTPYM B OOMOTILi 30y/I)KEHHS BU3HAYAETHCA JIMLIC HANPYTOI0, 110 BHpPOO-
JISi€ TeHepaTop UM aKyMyJIATOpHa 6arapes, Ta OMOpoM OOMOTKH 30YIDKEHHS.
Kouraktin KV1 GyayTh 3aMKHeHI JI0TH, JIOKH Hampyra rexeparopa oyne MeH-
LIIOI0 33 Pery/bOBAHE 3HAUEHHS, TOMY 1110 HE BUCTa4MTh MArHITHOTO [IOTOKY, 1O
itoro cTBoproe 06moTka KV, 1yist NpUTAraHHs AKIPUS 10 OCEPAs.

I3 IOCATHEHHSM PEry/Ib0BAaHOTO 3HAYEHHS HATIPYFH MarHiTHHI IOTIK B 06-
motii KV 3611bLIyeThes, NEPECHIIOE HATAT NPYXKMHH, BHACIIOK YOIO KOH-
taxt KV1 posmuxarorbes. [Ticns 1boro cTpym 30yIKeHHs IIPOTIKAE uepe3
npoceb L Ta qonatkosuii pesuctop R . Moro cujia 3MeHIIy€Thes i, K Haci-
JIOK, 3MEHLIYEThCA HATpyra, BUpobieHa reneparopom. OTxke, pobora nepiio-
IO CTYTICHS aHAJIOr YHa POGOTI 3BUYANHHOTO EIEKTPOMArHiTHOro BiOpauiitHoro
perynsropa.

Oco6nHUBICTIO ABOCTYIIEHEBOIO PETYIATOPA € T€, IO NapanenbHo KOHTaK-
tam KV1 yBiMKHYTUii pe3ucTop R, onip sixoro B 10-15 pazis MeHIINH, HIX B
OIHOCTYIIEHeBHX perynaTopis. OMip A0AATKOBOIO PE3UCTOPA PasoM i3 He3HA-
HHM OIOPOM Apocens L po3paxoBaHuil TAKMM YMHOM, 06 NPH MBHAKOCT
obepTaHHs, WO JOPIBHIOE IOJOBMHI MAKCHMAJIbHOI, KOHTAKTH NEPIIOro CTy-
IeHs MepecTanH 3aMMKAaTHCh, TOOTO perylioBaHHA HANPYIrd NPHIMHAIOCH.
Ipu uBOMy cTpyM 30YIKECHHS 3MEHIINTbCA 10 1,2-1,3 A.

Sxmo xontaktu KV1 po3iMkHeHi, a qacTota 0bepTaHHs pOTOpa 3pOCTae
i nami, To 36iMbILYEThCA H HaTpyTa reHeparopa. B mpomy pasi cTpyM o6MoT-
ki KV perymaropa i cuna NPUTACHEHHs AKipUs JO OCepAs 30UIbUIYIOTHCS,
L0 CHIPHYHMHIOE 3aMUKaHHs KoHTakTiB KV2. YHacninok nporo susia I (67)
pEryIATOpa 3alyHTyeThcs, TOOTO 3aMKHEThCA Ha KOPIYC, CTPYM 30YIKEeHHA
3HU3UTBCA [0 Hy/IA i Hanpyra reHeparopa pisko craje. 3i CIIafioM Hanpyry
3MEHIIMTBCA cHiia cTpyMy B obmotui KV perynsropa, i nmim [i€o MpyXHHH
xoHTakTy KV2 po3iMkayThes. [ToTiM npouec moBTOPUTLCS.

OTKe, pery/ioBaHHs HANPYTH FeHepaTopa Ha BChOMY JlianasoHi 3MiHH Yac-
TOTH 00epTaHHs poTopa 3abe3nedye HaBIEpPeMinHa pobOTa NeEpLIOro Ta apy-
roro cTyreHis peryasropa PP380. )

JU/1st KOHTPOJTIO 3apAy aKyMy/sTopHoi GaTapei y cxeMy BBIMKHEHO pene
PC702 i koutponshy namny EL, cBIiTiHHS K0T BKa3ye Ha po3psaKaHHs OaTa-
pei. O6moTky pene PC702 yBIMKHEHO MiX HYNbOBOI TOYKOKO 0OMOTKH CTa-
Topa Ta J0IATKOBUM BHBOJIOM [EHEPATOPa, TOOTO BOHA XMBHMTLCS Bill ONHIE
¢ha3u reneparopa.
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SIKINO IBUTYH HE MPALlOE, a BUMUKAY 3aMallloBaHHA S YBIMKHEHO, TO KOH-
TPOJIbHA JIaMIIa CBITUTHCA. BOHA XKMBUTBCA BiA aKyMyJIITOpHOT OaTtapel yepes
3aMkHeH1 koHTakTH pene PC702. Ctpym 10 oOMOTKH penie Bij akyMyIsTOPHOL
Hatapei He IPOTIKAE, OCKIBLKH MEPELIKOIKAE BUIIPAMIISY TeHEPATOPA.

Kounu reneparop npauoc, no o0MoTI pesie IPOTIKae CTPYM, 1 HOTO KOHTaK-
TH PO3MHKAIOTbCS, PO3PUBAIOYH KOJIO JKHBJIEHHS KOHTPOJILHOIL JaMmu. Skiio
TEHepaTop NpaLloe, a JaMIla FOPHTS 1 Jali, TO Lie CBIOYUTD NPO HECIPaBHICTh
reHepaTopHoi ycTaHoBKU abo pene PC702.

OCHOBHUM HENONIKOM BiOpaLIMHMX PEryiasTOpiB Hanpyrd € NpUCYT-
HICTh BIOpYIOUMX KOHTAKTIB, SIKi OOMEXYIOTh MaKCHUMANbHO JOMYCTHMHH
CTpYM 30yIDKEHHs TreHeparopa, 3HWKYITh HaAIHHICTh peryisTopa. MeTo-
IM, 11O 3aCTOCOBYIOTHCS JUIA 3MEHIIEHHS PO3PUBHOL MOTYKHOCTI KOHTAKTIB,
IIOBHICTIO HE JIIKBIAYIOTb 3raJJaHMX HEAOJIKIB, a JIUIIE Jal0Th 3MOry AEUI0
3MEHILIUTH 1X.

Bibpauiitai perynsatopu Hanpyrs B Npoieci eKCIutyarallii BUMaralTh CHC-
TEMaTUYHOI'O PEryliOBaHHsi, OCKIIbKH BU3HAYATIBHUM €JIEMEHTOM € MPYXKUHA,
OPYXXHICTB SIKOT 3aNI€XKUTh BiJl TEPMIHY Ta YMOB eKCILTyaTallii.

KOHTaKTHO-TPaH3UCTOPHI peryisTopd Hanpyru. 31 30inbILEHHAM TI0-
TYKHOCTI aBTOMOOUIBHHX Ta TPAKTOPHHUX FEHEPATOPIB 1 MIABHIIEHHAM IXHBOI
JOBTOBIYHOCTI TTUTAHHA NP0 PeTyTIOBaHHs Hanpyru Ha0yno ocobiMBoOro 3ua-
yeHHs. ToMy enexTpoMexaHidHi BiOpauiliHI peryasaTopu MOCTYINHIMCS pery-
JISITOPaM JPYIroro MOKOMIHHS ~ KOHTAKTHO-TPAH3UCTOPHHM, Y SKHUX 5K TIepe-
MUKa4 BUKOPHCTOBYIOTE TPAH3UCTOP, NEPEXOTUH 3 MOJIOKEHHS «BIJKPUTHID»
Ha «3aKPUTHI», a KOHTAKTH JIULIE KEPYIOTh [IMM TPAH3HCTOPOM.

Ha puc. 1.18 nmoxazaHa npuHIMNOBa cXeMa KOHTAaKTHO-TPAaH3UCTOPHOTO
pEryysTopa HampyrH.
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Puc. 1.18. Ilpunyunosa cxema KOHMAKMHO-MPAH3UCMOPHOZO PESYAAMOPA HANPY2U

Tpausucrop VT1 npairoe B pexxumi kioya. KepyloduM OpraHoM € KOH-
TaKTH, BKIIOYEH] B K0j10 6a3y, a YyTIHBHM €IEMEHTOM — OOMOTKa eIeKTPO-
MarHiTHOTO peJe.
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[Ipu Hanpysi reneparopa, MeHWii peryiasoBaHoi, Tpansuctop VT1 Bia-
KPHTHH, TaK K € PI3HHIA IOTEHIiaIiB Mk eMiTepoM Ta 6a3010 TpaH3UCTOpa,
4, 3HAYHUTh, IPOXOJUTEH CTPYM KEPYBaHHA MiX eMiTepom Ta 6azorw. Ilpu Bin-
KPUTOMY TPaH3UCTOPI poGOYHI CTPYM MPOXOMUTE BiJ «+» depes nepexin emi-
TEP-KONEKTOp Ha 0OMOTKY 30ymxeHHs 1 Ha «Macy». Omip Koja BU3HAYAEThCA
JIHIIE OIIOPOM OOMOTKH 36y11>1<emm 31 361bILEHHAM YacTOTH 0OepTaHHs po-
TOpa HAMpYTa FeHepaTopa 3poCTac i npu Hanpys3i BHIIE Pery/IbOBaHOI 3yCHILIA
eneKrpomarmTa HEPECUITIOE NIPYXKHICTh MPYXKUHK | KOHTAKTH 3aMHMKAIOThCA.
B pe3ynbraTi uporo 3akopouyeThcs (IyHTY€EThCS) nepexin «emitep-6azan», 60
1 Ha emiTep i Ha 6a3y MOCTynae OJHAKOBA HATIPYTa.

Tpaun3ucTop 3akpuBa€THCA, a TAK AK B 3aKPHTOMY CTaHi HOT0 omip Ayxe Be-
JIUKHH, TO 30LTBIIY€ETHCA onip Kona 0OMOTKHM 30YIDKEHHS | CTPYM 36ymKeHHA
ie yepe3 momaTkoBHii oOmip R, 3MeHIIeHH CTPyMy 30YMKEHHA BHKIMKAE
3MEHIICHHS MarHiTHOro l'IOTOI(y B reneparopi, EPC B o6MoTkax cTaTopa, 1o
B CBOIO Yepry NpPHU3BOAMTL 10 3MEHIICHHS 3yCHJUISL eNeKTPOMarHity peie i
KOHTAKTH PO3MMKAIOTECA. Llelt mpouec noBTOPrOETHCS NEpiOAMYHO i Hampyra
reHepaTopa KOJIMBAEThCs OIS peryan0BaHOrO 3HAYEHHS.

3pa3skoM KOHTAKTHO-TPAH3HCTOPHOTO PEry/IsATOpa HANPYTH MOXe GyTH pe-
ne-peryaarop PP362 (puc. 1.19), Bcranosnenuit Ha asToMobinax [A3-53A,
I'A3-52-04, 31JI-130, «MockBuu» Ta Ha Tpaktopax T-150 ta MT3-80. Biu
MpaLioe pa3om i3 reneparopom I' 250 Gararbox Moandikauiii. 3apas perynsrop
LIbOTO THILY 3HATUMH 13 BUPOGHUIITBA, IPOTE IIE MOIMPEHHUH B €KCILTyaTaLii.

Pene peryaatop mictuth tpansuctop VT ta asa eneKTpOMarHiTHi pene:
perymarop Hanpyru KV ta pene 3axucty KA. OyHKIIiI0 KOHTAKTIB BUKOHYE
[ pr62_ Tpansuctop VTI, yBiMkuyTuit ue-

Kv g & | pe3 mion VD2 y kono obMoTku 36y1-
I xeHHA. KepyBaHHA TpaH3UCTOPOM
" VT1 3xiiicHI0€TECA 32 JOMOMOTOIO pe-
+

rynsropa Hanpyra KV i3 nsoma napa-
MH KoHTakTiB KV1 1a KV2. O6MoTKa
perynstopa Hanpyrd KV yBiMkHyTa
34 CXEMOI0 3 MPHCKOPIOBAJILHHM pe-
sucTopoM R|. TepmokomneHncanis pe-

. TyaaTopa HalpyIrH 3AIHCHIOETHCA pe-

_L _ 3HCTOPOM R Ta MiJBICKOIO AKIpLA Ha
+ 4 y;} ZL TepMobimeTaneBiii NIACTHHLI.

_E:‘B ¢ Pene 3axucty KA oxopousie Tpau-

AL suctop VTI Bij KOPOTKHX 3aMHKaHbL

l { y Komi OOMOTKH 36ymkeHHsA. 3amu-

= KanpHi KoHTakTH KA1l yBiMKHYTI na-
Puc. 1.19. Cxema pezynamopa Hanpyzu paneqbHO KOHTAaKTaM peryJsTopa Ha-
PP-362 i3 2enepamopom I" 250 npyru KV2.
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Hion VD3 wyntye o6MoTKy 30ymkeHHs, mo6 3anobirtd mpoGUBaHHIO
Tpansuctopa VT Bin EPC camoinmykuii, 10 BUHHKAE B OOMOTLI 36y/KeHHS
reHeparopa MiJ Yac pO3MUKAHHsA KOHTAaKTiB PEry/asTopa HarpyrH.

[licns BBIMKHEHHA 3aMKa 3allajllOBAHHS S 1 10 MOMEHTY CIPallbOBYBAH-
HSl PErynaTopa HANpyru, TOOTO [0 NOCATHEHHS I€HEPATOPOM PEryabOBAaHOI
Hanpyry, Tpau3ucTop VT1 BiIKpPHBAETHCA, OCKINBKM 3’ SBASETHCA CTPYM Ke-
PYBaHHS TPaH3UCTOPOM: MO3UTMBHMH BHBI aKyMYJIATOpPHOI Oarapei uu re-
HEpaTOpa — 3aMOK 3anaitoBanHs S — 3atuckad B3 — nion VD2 — emitep-6asa
Tpansucropa VT1 — pesuctop 6a3u R3 ~ 3aTuckad M — kopryc aBToMo6i.

Tomy uepes 06MOTKy 30y KeHHS reHeparopa MPOTIKAE CTPYM O KOJTy: TI0-
3UTHBHUI1 BUBIZ aKyMyJIATOPHOT 6aTape'1' YH F€HepaTopa — 3aMOK 3alajIloBaHHs
S —3atuckas B3 — nion VD2 — emirtep-konexrop Tpansuctopa VT1 — 3atucka-
i I perynstopa Ta TeHepatopa — 00MOTKa 30y/KEHHS I'eHepaTopa — KOpILyc
aBTOMOO1/IS — HEraTHBHMI1 BUBI/I AKYMYJIATOPHOI 6aTapel YH reHeparopa.

Onip VD2 Ta eMiTepHO-KOIEKTOPHUIA NepeXia. TPaH3UCTOpa He3HAYHHMIA,
a TOMy CTpyM 30yI’KCHHSA reHepaTopa MakCHMMAaJbHMIl 1 BU3HAYAETHCS JIAIIE
OIOpoM caMoi OOMOTKH 30yIKEHHS.

Kpim Brie3a3HaueHuX KiJl, CTPYM OZHOYACHO NIPOTiKAE Yepe3 06MOTKY pe-
rynsropa Hanpyru KV no xony: 3aruckay B3 — nion VD2 — npuckoproBanbsHuit
pesuctop R/ — o6motka KV — TepMoxoMneHcauiiituii pesuctop R, — 3armc-
Ka4 M — maca. B neit xe yac uepe3s 3aMKHYTI koHTakTH KV CprM HpOTiKae
1 uepe3 0OMOTKy pene 3axucTy: 3atuckad B3 — 3aMkHyTi koHTakTH KV1 — 06-
MoTKa pene 3axucty KA — satuckaui 111 perynsaropa ta reneparopa — o6MoTKa
30ymwkeHHs ~ Maca. [Ipote, BHACHILOK HE3HAYHOI CUITH CTPYMY B IIbOMY KOJi
HaMAarHIYeHHs 0CEPJIs Pelle 3aXHCTy TAaKOXK MaJle, IO He [a€ 3MOTH MPHTATHY-
TH AKipeLlb Ta 3aMKHYTH KOHTakTH KA1,

Sxmo obeptu mBUryHa 36inpmAaTECS | HANPYTa reHepaTopa JI0CATHE Pery-
JBOBAHOTO 3HAY€HHA, TO CTpyM B ob6Motui KV 3pocre g0 3HauenHs, 3a sxo-
ro EMC nonae 3ycunns npyxuny i kontaktd KV 1 po3iMKHYThCS, a KOHTaKTH
KV2 samxnytsea. Toni Ha 6a3y TpaH3ucTopa ofaBaTHMETHCS TO3WTHBHHI 110-
TeHwian reneparopa. [loTeHuian emirepa cTaHe TPOXH MEHIIMM 3a TIOTEHIaT
0a3n BHACMIIOK cnafy Hanpyru Ha giomi VD2, i tpansuctop VT1 3akpueTscs.

V upoMy pa3i cTpyM 30yKeHHs NPOTIKaE 10 KOJy: MO3UTHBHHMI BUBIJ re-
HepaTopa — 3aMOK 3anagroBaHHA S — 3atuckad B3 — niog VD2 — nocnigoBHO
3’enHani onopu RI Ta R — 3atuckayi LI perynsTopa Ta reneparopa — 0GMOTKa
306ymKeHHs reﬂepaTopa Maca.

[IpoTikaHHA CTPYMy uYepe3 BEIMKHIA omip R smenmmts jioro B o6morui
30yZKeHHS, 1O NPU3Bee 10 SMEHLICHHS MaFHlTHOFO MoTOKy B 06MoTLi 30y1-
JKEHHS Ta HallpyTU reHeparopa.

3meHLIeHHs HAaNpyru B ooMoTLi KV npussesie 10 po3sMHMKaHHS KOHTakTiB
KV2, samukanns xonrakrie KV1 i Bigkpurrs Tpansucropa VT1 (onucanmii
TpOLIEC MOBTOPIOETHCS, 3a0€3METyI0uM CTANICTD PEryIbOBAHOT HAIIPYTH).
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31 3MiHOIO CTpYMY B 06MoOTLI 30ymkeHHs iHAyKyeTbes EPC camoinayxuii,
AKa JOoCATaE AEKiNbKOX coT BONbT. 11106 ycyHyTH nepeHanpyry Ta 3aXucTUTH
Tpan3ucTop VT Bia wLi€l Hampyru, y cxeMi CiiJl 3aCTOCOBYBATH racCH/IbHUI
aion VD3, 3aBIsKU SKOMY CTPYM CaMOIHIAYKIIIT 3aMUKATUMETHCS 110 KOJIY: «—»
00MOTKHM 30yMIKESHHs — Maca reHeparopa Ta aBTOMOOLUIsA — 3aTHCKau perylsTo-
pa M — miog VD3 — 3atuckaui 1 perynsatopa ta reHeparopa — «+» 0GMOTKH
30y1KEHHS.

V BUnIaAKy 3aMKHEHHs 0OMOTKH 30yKeHHs UM 3aTuckada perynsropa I
Ha «Macy» CTpyM B 0OMOTLI 30y/UKEHHS PI3KO 3MeHIIUTbcs, 60 06uaBa 11 KiH-
Ui 3’eaHaHo 3 «Macow». Hanpyra redeparopa pisko cnaje, xoutaktu KV2
PO3iIMKHYTbCS, a KOHTakTH KV1 3amMkHyTbCst, BBIMKHYBIUM 00MOTKY KA 10
aKyMynaropHoi 6atapei. Cuna ctpyMy B o6Motui KA i MarniTHui noTik ocep-
A5 Pi3KO 3pOCTYTh, | KOHTAKTH PeJie 3aXUCTY 3aMKHYThCS.

Pene 3axucty BMUKa€eTbCs, AKIIO CHIA CTPYMY CTaHOBHUTH 3,2-3,6 A. Baza
TPaH3UCTOpa YePe3 KOHTAKTH pelle 3aXUCTY 3’ €HYETLCS 3 NO3UTUBHUM BH-
BOZIOM aKyMYJATOpHOi 6arapei, 1 TPaH3UCTOP 3aKPUBAETLCA 1 Oye 3aKpUTHIA
JIOTH, 10KH He OyJe yCYHEHO KOPOTKE 3aMHKAHHS.

ITepeBaroro KOHTaKTHO-TPAH3UCTOPHUX PErYAATOPIB € T€, LIO KOHTAKTH,
Ki HaBaHTa)keH1 ManuMHu ctpyMamu (0,8-0,9 A), npaiorors y 6ibii 1€rkux
YMOBax — He NIATOpsifoTH 1 He CPaLbOBYIOTHCA. KpiM LBOro, cuia CTpymy
30yKeHHA Moxe OyTH Oyab-SKOI0, BU3HAYACTHCA JIMIE XAPAKTEPUCTUKAMH
TPaH3MCTOPA 1 He BIIMBAE HA POOOTO3MATHICTh KOHTAKTIB.

HenonikoM peryiaTopis 3MilIaHOTO THITY € HECTAGUILHICTL PErymOBaIbHOL
HANpPyIH, OCKUIBKH BHACIIIIOK CIPalibOBYBAHHS 3MIHIOIOTHCS XAPAKTEPUCTHKH
NPY>XUHH perynsaropa. ToMy B eKCIUTyaTalii Taki peryyisTopH, sk 1 BiOpaLiii-
Hi, MAlOTh NEPIOANYHO mepeBipATHCh. 1[HOro HEeTOMIKY HEMAE B €JIEKTPOHHHUX
OE3KOHTAKTHUX PETYJIITOPaX HANPYTH. Y MPAKTHII MOXKIMBO 3yCTPiTH Ge3niy
KOHCTPYKIIH LMX peryssTopis.

Be3KOHTaKTHI TPAH3UCTOPHI Pery/IsiTopu HANPYTH.,

Ha puc. 1.20 nokasaHa NpUHIMIOBA CXeMA E€NEKTPOHHOTO Pery/sTopa Ha-
Ipyry.
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Puc. 1.20. llpunyunoea cxema 0e3koHmMaKmno20 pezyasimopa Hanpyau
PUHY peey. /4 Py
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B upomy peryssatopi Tpansuctop VT1 BrirodeHHiH B KOO obmoTkH 30y1-
XCHHS 1 NPALoe B peXxuMi koda. PYHKILIO YyTIHBOIO CIEMEHTY BUKOHYE
crabinitpod VD3. 3anai04MMH €1€MEHTaMU € OIIOpH R Ta R3 10 CK1ajarTh
NOAi/IbHUK HanpyrH.

IIpu Hanpy3i reHepaTopa HWXKYE PEryNbOBAHOI CTabUIITPOH VD3 3akpuTui,
3axpuTHit Tpansrctop VT2, a pansuctop VT BigxpuTHii, 60 10 foro emitepa
ML IKITIOUeHHit «+», a Ga3a 3’ €aHaHa 3 MiHycOM. TaxuM YMHOM, Yepe3 BIAKPUTHH
tpansuctop VT1 npoxoauTh pobounit CTpyM, 1O #je Ha 0OMOTKY 30yIKEHHS.
3i 36iMbIIEHHAM YaCTOTH 0OEPTaHHs POTOpA HANPYra reHeparopa 30LIbIYETh-
csl 1, IpM HANpy3i BHLLE PeryIboBaHOi CTabiTiTPOH NPOOHBAETHCA, TPAH3HCTOP
VT2 BiAKpHUBAETHCS IO NPU3BOAUTH [0 3aKPUTTA TPaH3UCTOPA VT1 Ttak sk Ha
#oro Ga3sy noaaeThcs NMO3MTUBHMIL IOTEHUIAT Yepe3 Tepexill €MITep-KOJIEKTOp
VT2. Uepes 3axputtsi Tpansncropa VT 1 B K010 30yIDKCHHS BKIHOYAETHCA N0AAT-
KOBHi1 PE3MCTOp i HApyra reHepaTopa najac. 3MEHILEHHs HaNpyri reHeparopa
MPU3BOINTS 10 3anMpanHs crabinirpona VD3 , 3akpuBaHHs TPAH3UCTOPA VT2i
BiakpuTTs VT1. [leii nporiec NOBTOPIOETHCS 3 BEJIMKOIO YaCTOTOMO, B pe3yIbTaTi
YOro HAIpYyra FeHepaTopa KONMBA€TLCA OUIs PEry/ibOBAHOTO SHAMCHHS.

Po3rIsHyTa BHIIE NPUHLIMIOBA CXeMa OE3KOHTAKTHOIO PEry/sTopa Ha-
npyry 0pocTa, NpoTe BOHA HE NOBHICTIO 3a10BOJIbHAE BUMOTH, 10 CTOATE 1€~
pell perysTopaMu Hanpyr, i Gyna posmisHyTa JMIE AUIS MOSCHEHHA IPUH-
nuny Aii. Tak, B pealbHUX PEryIATOpax Hapyru 3aCTOCOBYOTRCS TepMOpE-
3MCTOpH [T 3amobiraHHs BIUIMBY TEMIEPATYPH Ha PIBEHb peryaroBanbHOI
HATIPYTH; JJ1s [BMAKOIO T4 MOBHOTO 3aKPHTTS CHJIOBOIO TPAH3HCTOPA BHKO-
PHCTOBYETHCA TO3UTHBHA HANpyra TOLO.

PeanbHuii eN1eKTPOHHHIT perysTop Hanpyru pipmu Bosch npeaCcTaBIeHUMH
Ha puc. 1.21.
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Puc. 1.21. Cxema pezynamopa nanpyau EE14V3 ¢ipau Bosch
1 — zenepamop; 2 — pezyramop Hanpyeu, SA — 6UMUKay 3ananto6anHs,
HL — 1amnouxa KoHmponio npaye30amno20 Cmary 2eHepamopHoi yCImaHoexu
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Jo THX 1ip, IOKX Hanpyra reHepaTopa HeBEJIMKA 1 Halpyra Ha cTabimiTpoHi
VD2 uikue fioro Hanpyru cTabutizaniii, cTablIiTpoH 3aKpHUTHIA, Yepe3 HhOTO, a
3HAYUTh 1 B 6a30BOMY Kouli TpaHzuctopa VT1 cTpyM He npoTikae, TpaH3UCTOp
VT1 3axpuruii. B npoMy Bunagky ctpyM depes pesuctop R6 Big BuBony «D+»
nocrynac B 6a3ose kos10 TpaH3ucropa VT2, KoTpuil BITKpUBA€ETHCS, Yepes Ho-
FO Tepexijl KOJIEKTOp-eMiTep POXOJUTh CTPyM B 6a3i TpansucTopa VT3, ko-
TpUH TaKOX BiIKpUBAcThCA. [Ipy boMy o6MoTKa 30yPKeHHS reHepaTopa CTae
MAKIIIOYEHA 10 KOJIa )KUBJIEHHS Yepes mepexin konaekrop-emitep VTI3.

3’ennanng TpanzuctopiB VT2 1 VT3, konu ix eMiTepHi BUBOIM 00’ €JHaHi,
a XuBJIeHHsA 6a30BOro KoJIa OJHOTO TpaH3HUcTOpa OepeThes BiJ eMiTepa iHLIOo-
ro, HazuBaeThes cxeMolo Jlapninrrona. [lpu Takomy 3’eqHaHHI 00uaBa TpaH-
3HCTOPU MOXXYThb PO3NIAAATUCS SIK OIMH CKIAJEHUH TPAH3UCTOP 3 BEIMKUM
Koe(il[ieHTOM MiACUIEHH.

SIk npaBuIo, Taki TPaH3UCTOPH BHUIOTOBJIAIOTBCA Ha OJHOMY KpHCTali
KpEMHIIO.

Sxuo Banpyra reHeparopa 3pocia yepes 30i1bIeHHS YacTOTH obepTaHHA
poTOpa, TO 3pocTac Hampyra i Ha cTabutitponi VD2.

[Tpn mocsrHeHHi Liel HAPYrow BeIMYMHU Hanpyru crabinizanii, crabii-
TpoH VD2 «ripo6GHBaETHC», CTPYM depe3 HbOTO TOYHHAE MOCTynaTH B 6a30Be
koso TpaHsucropa VT1, KOTpHii BIAXPUBAETHCS i CBOIM NEPEXOIOM KOIEKTOP-
eMiTep WIYHTYe (3aKopouye) BUBiA 6a3u ckiaznenoro Tpansuctopa VI2, VI3 Ha
«Macy». Ckianennii TpaH3UCTOP 3aKPUBAETHCS, PO3PHBAIOYHN KOJIO XKUBJICHHA
o6moTkH 30ymKenHs. CTpyM 30y/KEHHS criajiae, 3MEHINYEThCA Hanpyra re-
Heparopa, 3akpuBaerhes crabinitpon VD2, tpausuctop VT1, BingxpuBaeThes
cknaneHuit Tpansuctop VT2, VT3, o6MoTKa 30yI>KeHHs 3HOBY BKIIIOYAETHCA
B KOJIO XHBJICHHs, HANIpyra reHepaTopa 3pocTac 1 mporec MOBTOPIOEThCs. Ta-
KHMM YHHOM, PETYTIOBAHHS HAIPYTH I'€HepaTopa peryasTopoM 3MiHCHIOEThCS
IUCKPETHO Yepe3 3MIHY BiIHOCHOTO Hacy BKIIOYEHHs 0OMOTKH 30y/IKE€HHA B
KOJIO JKUBJICHHS.

B cxemi perynstopa ¢ipmu Bosch € eneMeHTH xapakTepHi s Beix Oe3-
KOHTaKTHUX PerynaropiB Hanpyru. Tak, miog VD3 mpu 3akpHBaHHI CKnage-
Horo TpaH3ucTopa VT2, VT3 3anobirae HebOe3NeuHNM 3pOCTaHHAM HANpyru
CaMOIHIYKII] MICJIA IMBHIKOTO IPUIIMHEHHA CTpyMy. B IboMy BUDAnKy CTpyM
CaMOIHAYKIii 3aMHKaeThcs depe3 nei mion. Omip R7 e omopoM >xopcToro
3BOpOTHOro 3B’s3Ky. IIpM BimkpHBaHHI CKianeHoro Tpausucropa V12, VT3
BiH CTa€ i JKIF0YeHUM TNapanenbHo onopy R3 moainbHHKa HANpyTH, NPH LBO-
My Hampyra Ha ctabiniTpoHi VD2 pi3ko 3MeHINYyEThCs, M0 IPUCKOPIOE Hepe-
kmoueHHs perynsropa. Kongercarop C1 € cBoepiiHUM (inbTpoM, O 3aXU-
Ia€ PEryNATOP Bifl BIUTUBY iMIIyIbCiB HAIIPyry Ha HOro BHUXOLI.

Jlamnouxa HL cty>kuTh U1t KOHTPOJTIO ITpaLie31aTHOCT] TeHEPaTOPHOI yCTa-
Hosku. IIpu Hemnpaltor04oMy JBUTYHI aBTOMOOUIS BKIIOUEHHS KOHTAKTIB 3aM-
Ka 3alaioBaHHA SA N03BONAE CTpyMy Bif aKyMysaTopHoi 6atapei GA yepes
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110 JIaMIIOYKY MOCTynard B 0OMOTKy 30y/IKeHHs reHepartopa. Jlamimouxa npu
11bOMY TOPHTb, CHTHAI3YFOUHM, IO B KO/ 0OMOTKH 30yIKEHHS HEMac OOpHBY.
[Ticng 3amycky JBUTYHA Ha BMBOAax reseparopa «D+» Ta “B+» 3’aBnserscs
IIPaKTUYHO OJHAKOBA HANpyra 1 JIaMIIOYKa racHe. SIKio reHeparop npH mpa-
LIIOI0YOMY ABUIYHI He BUpoOsie HanpyrH, To aamrouka HL mpogosxye ropity,
1LI0 € CUTHAJIOM MO BIAMOBY reHeparopa abo o6puB MPUBOJHOTO Maca.

TUIOBHM IPUKNAI0M POCIHCEKOro 6€3KOHTAKTHOIO PEry/AsATOpa HAPYTH €
perymsitop 201.3702, wo 3aminus pene-peryiastop PP350.

Perynsatop npu3HaueHuid s poboTu 3 renepartopamu 1250, 1284,
32.3701, a reHepaTopHa yCTaHOBKA — [yl OOPTOBHX Mepexk i3 HOMiHaJIbHOIO
Hanpyroio 14 B.

leneparopha ycraHoBka (puc. 1.22) mpawuroe tak. ITicis BBIMKHEHHS BH-
MMKaJa 3allallOBaHHs S Hallpyra akyMyJIaTOpHOI 6aTapei HaIXxoauTh JO BHBO-
Ay «t» perynsatopa Hanpyrd. OCKiNbKU BXiIHHIT NOQINBHHUK, CKIAEHHH i3 pe-
sucropis R1, R2, R3 i R4 po3paxoBanuii TakMM YHHOM, 1110 HANPYTd aKyMyJis-
TOpHOI Oarapel HeIOCTATHLO T NpobuBanHs crabinitpoHa VD1, To6To mis
BigkpuTTs Tpansuctopa VT 1. Ileit Tpan3ucTop, a Takox TPAH3UCTOP VT3 ne-
pe6yBaxoTb y 3aKpHTOMY CTaHi, a TPAH3UCTOPH VT4 1a VTS5 BikpuBae cTpyM,
SKHH NpOTIKae 10 Kojy: «+» — emitep-6a3a VTS — emitep-6a3a VT4 — pesuc-
top R14 — pesuctop R13 — pesucrop R12 — maca. OcKifbKM pi3HHIS NOTEH-
nianis Ha o6knaakax KoHuencaropa C2 npubiIn3HO JOPIBHIOE HYTIO, CTPYMY
B HOT0 Kol HEMae, a TOMY TpaH3ucTop 3axucty VT2 zaxputuii. Y upoMy pasi
210 06MOTKH 30yI)KEHHA TeHepaTtopa NPOTiKae CTPYM IO KOITY: «-+» aKyMyJsTo-
pa — BUMMKay 3alalioBaHHA S — eMiTep-KoneKTop TpaH3ucTopa VTS — 3atuc-
xaui LI perynsropa Ta reseparopa - obMoTKa 36y)1>KeHH;1 TeHepaTopa — Maca
aproMobina. Moro 06M<:x<y}on, TIIBKY aKTHBHUI oOmmip oOMOTKH i cmapg Ha-
Opyrd MiX KOJIEKTOPOM Ta eMIiTepoM HacHueHoro TpaHsucTopa VT3, I3 sanyc-
KOM JIBUIyHa Ta 30iNbIIeHHIM YacTOTH 00epTaHHs POTOpa 3pOCTaTHME Harnpy-
ra reseparopa. BiamosifiHo 3pocTarHMe Hanpyra, IpHKJIaJeHa J0 BXiZHOro
noainsuuka R1... R4. 3 nocsarHeHHSM piBHs, AOCTAaTHLOrO Al MpOOHBaHHA
crabinirpona VD1, BiH npo6uBaeThCs, 1 BUHUKAE KOO CTpyMy 6a3u BXiIHOTO
tpansuctopa VT1: 3atnckau «+» — pesucropu R4 1 R3 — nepexin 6a3a—eM1Tep
VTI - CTaﬁmlTpOH VDI - maca. TpaH3HCTOp VT1 Bigkpusaerscs 1, K Ha-

CIJIOK, BiIKpuBa€ThCs Tpau3ucTop VT3, oCcKinbkH cTpyM Horo 0asu mpoTikae
yepes3 nepexifl KoJaekTop-emitep Tpansucropa VT1: 3aTuckau «+» — mepexin
emitep-6asa Tpansucropa VT3 — pesucrop R7 — konexrop — emirep VT1 —
crabinitpon VD1 — maca. BigkpuTuit Tpansuctop VT3 cBoiM repexonom eMi-
Tep-KOJEKTOP LIYHTYE nepexiz emirep-6a3a cxiafeHux TpaHsuctopis VT4 ta
VTS, sixi 3aKkpUBalOTLCs. 3aKpUTHH CTaH TpaH3HCToplB VT4 ta VTS nepepu-
BA€ CTPYM 30Y/DKEHHS B 00OMOTIII TeHepaTopa, i, IK HaC/I140K, Clajac Hanpyra
redeparopa. Sk TIIbKYM BOHA CTaHE HUXKYE 3a PerynboBaHy, cTabiniTpon VDI
3anupaerscs, Tpansucropu VT1 ta VT3 3akpuBaroTbes, a TpaHsuctopu VT4
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. . 2013702 - -— Ta VTS5 Bigkpusarotscs. IIpu upomy

'r ‘—-E%— Hampyra reHepaTropa 3HOBY 3pOCTa-

RS R4 :ﬁ3:] é]ﬁ THME, TOOTO MpoLEeC MNepioaHYHO
E =/ [IOBTOPIOBATUMETHCH.

Ty 7 vri] vpr I3 3axputTAM Tparsucropa VTS
:__D.e/ i 3apsKaTUMEThCS KoHAeHcaTop C2
[0 KOJIy: 3aTHCKa4 «1+» — pe3UCTo-

L { pu R11 i R10 — emitep-6a3a Tpan-
RI12 sucropa VT2 — pesucrop R9 — kxon-
i naedcarop C2 — 3aruckaui I pery-

RII

| ez JITOpa Ta TeHeparopa— OOMOTKa
J 36ymkeHHs — Maca. Lleit cTpyMm Bin-

‘ VD3 KpHMBAC TPAH3HCTOP VT2 i 3abes-
—g—4| medye GopcoBaHe BiAKPUTTS TpaH-

' VD4pq4 I suctopa VT3, a oTxe, 1 luBHAKe 3a-
L — o j KpurTs Tpansuctopis VT4 ta VTS.

¥+ . v u M I3 cniazoM Hanmpyru micis 3aKpuTTa
\S__4o cnoxubayif I p !M Tpansucropis VT1 ta VT3 Tpansuc-

r~-——‘-72;37—m- — Topu VT4 1a VTS BimkpuBarotscs.
' KK 7 i V el MOMEHT TPaH3HCTOp 3aXHMCTY
T l @ VT2 3akpuBaeTbcs, a KOHOEHCATOP
|68 , C2 po3pskacThcss MO KOTy: Jiof
! AXAR | VD2 - pesucrop R11 ~ emirep-ko-
= | nextop VTS5 — xounencarop C2. Jlo

Puc. 1.22 E- 6a3u VT3 uepes R10 nagxomuts
Uuc. 1. . xezwapezyflﬂmopa Hanpyzu H03HTI/IBHI/I171 HOTCHI_[ian, ;H(y]ﬁ npn_

201.3702 3 2enepamopom 32.3701 cKoproe mpowec 3akputra VT3 i, A

HAaCIiJI0K, — BIAKPHUTTS TpaH3uctopis VT4 ta VTS.

B aBapiiiHomy pexumi Tpausucrop VT2 3axuiuae BUXiAHI TPAH3UCTOPH
VT4 ta VTS5 Bij nepeBanTaxenHs. 3aMUKaHHSI 0OMOTKH 30ymKeHHS Ha Macy
NPU3BOAUTE 0 3MEHIUCHHS MOTeHLiany Konekropa VTS5, i aKmo TpaH3uc-
Top VTS5 y ne#t yac OyB BiAKpUTHM, TO Hampyra Ha #Oro nepexofli eMirep-
KoJieKTop 3poctaruMe. lIpu ubomy xonaencarop C2 3apsmkarumeTscs (o
KOJly, IKe ONHCaHe BULIE), Tpausuctopu VT2 ta VT3 Bigkpurotscs, a VT4
Ta VTS5 3axpuiorscs. Ilicns 3apamxanns xoHpencaropa C2 cIpyM y iioro
KOJII IPUNHMHATLCA, TpaH3ucTopu VT2 Ta VT3 3akpuioTscs, a TPaH3HUCTOpHU
VT4 1a VTS5 Binkputotscs. Kongercarop C2, BHAKO po3psAMBIIKCH yepes
VD2, R11 T1a nepexin emitep-konexktop VTS5, 3HOBY 3apsiakaTHMETbCs ye-
pe3 6asoBe koo Tpansucropa VT2, skuii npu upoMy BinkpusaeTscs. IIpo-
L1eC NOBTOPIOETHCA 1 BUXIAHUH TPAH3UCTOP MEPEXOAUTD B ABTOKOIHBAbHUI
pexum. Ilpn uboMy cepenns cuna cTpyMy, IKHA NPOTiKae Yepe3 TpaH3HC-
Top, He3HayHa (0,07 A) i He Moxe BuBecTH #oro 3 nany. Ilicna ycyHenus
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KOPOTKOTO 3aMHKaHHJ OOMOTKM 30yIKEHHS pEryjisaTop BMHUKAETbCS aABTO-
MAaTUYHO.

OcHoBHe npusHaueHHs eneMeHTiB cxemu: VT1 — BUMipoBanbHuil ente-
MeHT; VT2 — Tpan3ucTop 3axucry Bia 3amuxanus susony 111 Ha «—»; VT3 —
Kkepylounii eneMenT; VT4, VTS — perynioBanbuuii eJ1eMeHT, BUrOTOBIEHHUH y
BUIJIA/L CKJIAA€HOTO TPaH3UCTOpa 3a cxeMoro «Jlapminrronan; VD1 — onop-
HuH enement; VD2 — niox cxemu 3axucty; VD3 — racunbHuit mion, sxuii 3a-
besneyye 3aXMCT TPAH3UCTOPIB PETYNATOPA Bill KOPOTKOYACHHUX iMIynsciB
HanpyrH 3BopoTHOI nonspHocti; C1 — dinsrpyBansumii enement; C2 — ene-
MEHT KoJla 3BOPOTHOrO 3B’A3Ky; R1-R4 — enneMeHT BXifHOTO MOOiILHMKA Ha-
npyru; RS — pesuctop, sxui 3a6e3nedye MiHiManbHuit CTpyM crabimitpona;
R6 — pe3nctop xona HeraTHBHOro 3BOPOTHOTO 38°A3Ky; R7 — pe3HCTOp, AKUA
obmexye cTpyM Konextopa Tpansucropa VT1; R8 — PE3UCTOp KOJa MO3UTUB-
HOTO 3BOPOTHOTO 3B’53KY; R9 ~ pesuctop, sxuii o6Mexye ctpym 6a3u Tpas-
suctopa VT2; R10 — pesuctop 6asooro xona tpansuctopa VT3; R11 - pe-
3UCTOD, AKUH o6Mexye cTpyM ioga VD2; R12 — KoneKTopHe HABaHTaXEHHS
TpansucTopiB VT2 ta VT3; R13 — pesucrop, sxuii 3a6esneuye pexum poGo-
TH Tpan3ucTopa VT2; R14— o6Mexysanbuuii pesucrop; R15 — pesucrop,
AKuii 3a6e3nedye crabinpHicTs pobotu Tpansuctopa VTS.

Taky camy cxemy Mmarothk peryinstopu Hanpyru 22.3702 i 221.3702. Bouu
MAIOTh 1HIUKH PiBEHb PETyMIOBANBHOI HANPYTH Ta iHIIY KOHCTPYKIIO BHBO-
Ais: perynsrop 201.3702 — mrrexepuuii, a peryaatopu 22.3702 ta 221.3702 —
IiJ] TBUHTOBE 3’ €{HAHHA.

Posrisnemo Gynosy Ta po6oTy Imne 0aHOro Ge3KOHTaKTHOTO PeryiIsTopa
HATIPYTH, AKHii BIAPI3HAETLCA Bill IHIIMX CHCTEMOK 3aXHCTY Bill HaAMipHMX
Hanpyr. Lle yropcekuit perynarop Hanpyru K®751/28-2 «tAUTOVILy, sikuii
BHKOPHMCTOBYEThCS Ha aBTOOycax «Ikapyc» (puc. 1.23). B upomy peryasrtopi,
AK 1 B perynstopi 201.3702, perymoBanbHuii CHIOBHE CTYIIHb (Tpan3ucropu
VT3 1a VT4) BuxoHaHo 3a cxemoio Jlap/iHITOHa, OCKITLKU B PerynsTopax
Hanpyru NOTY)KHMX FeHEPATOPiB BUHUKAE 3HaYHMIT CTPyM 6a3u, 110 Kepye CH-
TIOBUM TPaH3HCTOpPoM. ToMy N1 3MEHIIEHHA CTpyMy 0a3su 3aCTOCOBYETHCS
cxema [lap/iHITOHA. 3 TaKOIO CXEMOIO [Ba OJHAKOBUX TPAH3UCTOPH, HACTO
PO3MIILIEHHX Y 3arajbHOMY KOPIIYCi, 3’€AHYIOTBCH Tak, 1O CTPYM KONEKTOpa
OIHOrO TPaH3MCTOPa PEryioe cTpyM 6asu apyroro Tpaxsucropa. Ipu nupomy
ABa TPAH3UCTOPH Kpalle Oyno 6 3aMiHMTH ONHHM TPaH3HCTOPOM i3 3HAYHO
OinpmuM xoedinientoM nigcunenns. KoedinieHt nigcunenus seiei cxemu o-
PiBHIOE 106YTKy koedillieHTiB MiACHICHHS ABOX TPaH3UCTOPIB, TOMY CTPYM
KepyBaHHs 623010 3a/IMINAETLCA HE3HAYHHM 3a BEJMKOI MOTYXHOCTI peryis-
TOpa HaINpyTH.

Ha nincrasi Buiepo3misHyTOro MoXHa JIErko 3p03yMiTH IIPHHLMN Aii pe-
TyIATOpa HaNpyrd yropcekoro Bupo6uuuTsa. Ilpn HenmpaliioroyoMy ABUryHi
/10 3aTMCKa4iB 1 Ta 5 pery/sTopa HANpYr# NPUKIaJeHa HApyra akyMyJIATOopa.
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IMoainbpHUK HATpPYTH, CKIafeHuit i3 pesuctopis R4, RS ta R7 (TaK 3BaHMIi MO-
IOineHUK 6a3u), AUMUTH 1O HAIpYTy Tax, 100 MK 0a3010 Ta emiTepom TpaH-
3UcTOpa VT2 punukna anopﬂa pisHuLs noTeHdianis. Tpausucrop VT2 nichs
CBOTO BIAKPHTTS BMMKAE IMOAUILHUK 0a3H, IO CKIAAAECTLCS 3 PEe3UCTOPIB RO,
R8, R10 ta R11, Bracnigok yoro tpausucropu VI3 1 VT4 takox 3100yayTh
BIOMOpPHY Hanpyry. 3 BiIKpuTTaM Tpauszuctopa VT4 koo 36y/KeHHs BMUKa-
eTbes. Hmax crpymy 30ymKeHHS: «+» akyMynaTopa — 3aMKHYTHI BUMHKay
S - Mo3UTMBHA LIMHA AONIOMUKHHX ITIOJIB — 0OMOTKA 30YIUKEHHS — 3aTHCKAY
4 — nepexij KojaeKTOp-eMiTep Tpansuctopa VT4 — 3anobixuuk F1 — 3aruckay
3 — 3anob6ixHuk F2 — xouTpossHa namna EL — maca.
03
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Puc. 1.23. IIpunyunosa cxema enekmpoHHO20 pezyismopa Hanpy2u «Autovtl»
muny KF751/28-2

Sxio yacTora o6epraHHs poTopa reneparopa crasosurume 900 xB!, T0 Ha-
npyra Ha Horo 3aTuckadax gocararume 28 B. Ockinbky nepeaaToyHe BiiHOIICH-
Hsl IPUBOY reHeparopa i = 2, To ue Bianosinae 450 x8™' gBurysa, To6To MeHiIe
3a 0beptH xonocToro xony. OTxKe, Ha XONOCTUX 00epTax ABUIYHA BiAOYyBaeThCA
3aps/LKaHHS aKyMY/IATOPA Ta )KUBJIEHHs CHOXXUBA4iB CTPYMOM Onm3bko 25 A.

Slxmo yactoTa 00epTiB pOTOpa reHepaTopa CTaHOBUTH Oinbine Hix 900 x87!,
TO HA 3aTHUCKayl 3 € NOCTIHHO HeraTHBHUH NoTeH1ian, ToOTO MK BUBOJAMH
KOHTPOJIBHOI JIAMITH HEMAE PI3HHUIII TIOTEHIIaIB 1 BOHA HE rOPHTD.

Konu Hampyra reseparopa JocsAraTuMe HampyTH PeryialoBaHHs, TO CHaj
Hanpyry Ha pe3ncTopi R6 mopiBHioBatMe Harpy3i npobuBaHHs cTabLIiTPO-
Ha VD1, a oTxke, HEMOX/IMBE 3pOCTaHHs HAIlPyTrd Ha eMiTepax TPaH3HCTOPIB
VTI1 ta VT2. Oanak, pH NOAANbIIOMY 3pOCTaHHI Halpyru Ha 3aTHCKadax
reHeparopa 3 NOAUILHUKA HanpyrH, CKiIaaeHoro 3 pe3ucropis R1, R2 ra R3,
noAaBaTUMeEThes 40 6a3u TpansucTopa VT 1 Hanpyra, sika € HeraTUBHOO 100
eMiTepa, i MOXe CIIPHUHMHHTH BIIKPUTTA TpaHsucropa VT1. BHacmigok 1iporo
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noTediiany Konekropa ta eMitepa VT1 cTaiwTh Maike OQHAKOBUMHU. OcKiab-
K1 emiTepHa nanpyra tpansuctopis VT1 ta VT2 36iractecs, a notenuian 6a-
31 Tpan3nctopa VT2 BH3HAYAETHCA KONEKTOPHOK HANPYIOK TPaH3UCTOpA
VTI, posainenoro pesucropamu RS ta R7, BianopHa nonepeHs Hanpyra B
nepexojli emitep-6a3u Tpansucropa VT2 3uukae, To Tpanzuctop VT2 sakpu-
BaeThea. [1py LbOMY NOINBHUK Hanpyru 6a3u, IO CKIAJAEThCs 3 PE3UCTOPIB
R11, R10, R8 ta R6, pospuBacthes Mixk pesuctopamu R6 1 R8, Tomy Ha Ga3sy
tpansuctopis VT3 ta VT4 HaaxomuTs 3amipHa Hanpyra. Tpan3ucTopu 3aKpu-
BAIOTbCA, @ CTPYM 30YUKEHHs Ta HAIIpyra reHeparopa 3MeHIyBaTuMy Thes. I3
CraJ0M HaNpy Iy FeHEPATOPa 3HIKYETHCA | CIIajl HANPYTH Ha MOAUILHUKY, B~
nopHa Hanpyra 6a3u TpaHsuctopa VT1 3HMKae 1 TPAH3UCTOP 3aKPUBAETHCS.
Ipu upoMy 3 noziijibHMKA HAPYTH, 3i6paHoro Ha pesuctopax R4, RS ta R7,
Ha 6asy Tpansucropa VT2 HaaxoauTh BiAnoOpHa Hampyra, Tpausuctop VT2
Bi/IKPHBACTHCA, @ [OTIM 3a JOMOMOrOKO MOIIbHIKA HANPYTH, 3i0paHoro Ha
pesuctopax R11, R10, R8 Ta R6, BinkpHBaloThes Takok Tpanszuctopu VT3 Ta
VT4, i ctpyM 30ypKEHHS Ta Hanpyra reHepaTopa 3HOBY 3pOCTaTUMYTh.

Kongencarop Cl 3miajukye nyibcawil Hanpyru reHeparopa, BiITMHAIOUH
MIKOBi CKaYKM Hanpyru, ki MOXYTh CIPUUMHUTH CIIPALILOBYBAHHSA PETYNATO-
pa B TO# yac, KoM CePeIHC 3HAYEHHS MOCTIHHOI Hanpyry, BUpOOIEHOT reHe-
PaTopOM, Liie 1LOro He MoTpedye.

Jlion VD2 BukoHy€ B cxeMi 3aXMCHY (YHKLiIO TPaH3UCTOPIB Bil CTPYMIB
camoiHayKuii, a konpeHcarop C2 npu3HAaYeHUH 11 NOMIMIIEHHS GOpMHU iM-
nyAabcy, 110 Kepye Tpansuctopom V12

PO3rIIsIHEMO NIPMHLIMI il CHCTEMM NS 3an00iraHHs HAaJMIPHHX Hampyr.
Pesuctop R17 i crabinitpon VD4 3aGe3nedyloTsh NOCTiHHICTb NOTEHILALY
emiTepa Tpansuctopa VTS, a noreHuian 6asy TpaH3UCTOPa BU3HAYAETHCS 110~
Ni7ILHHKOM Hampyr, ckiiafeHoro 3 pesucropis R13, R14 ta R15. Enementu
MOALTLHMKA HANPYTy Niaibpani Tak, Mmoo 3a HOPMaJIBHUX YMOB POOOTH TpaH-
suctop VTS sanumases 3akputuM. SIkimno Mix 3atuckadamu 1 Ta 2 Hanpyra
nocsrac 35 B 1 6inbiue, To norediian 6a3u tpansucropa VTS5 3aBasgku npu-
CYTHOCTI NOJINbHIKA HANPYTH CTA€ HETaTMBHMM ILOJIO NOTEHLIaNy emiTepa,
i Tpansuctop VTS5 BinxkpusaeTsea. Ha xonekropi tpansuctopa VTS5 y MOMeHT
BMHKAHHS BUHUKAE TIO3UTHBHUIM CTpUOOK HANpPYTH, sSKUH yepe3 pesuctop R18
NOTPAIISE Ha eEKTPO] KepyBanHsa Tupucropa VD3. Kepisnuit iMnyiibe 3ana-
JIKO€ THPUCTOP, IKMM Ma€ MONEePEeHIO HaNpyry B HAIPAMKY NPOBIHOCTI, & M0-
3UTUBHHMI 3aTHCKay | Ta qonomixHi 2 1 3 3aMMKaroThCs HakopoTko. [Ipu Hpo-
My Hanpyra reHeparopa crajac Ha JeKinbKa BOJIET, 3apADKaHHA aKyMy/IsITopa
NPHIHHAETLCS H BMHKACThCS KOHTPOIbHA Jamna. KoHTponbHa jlamMna Jicrae
[O3UTHUBHY HANpPyry uepes 3aTHcKad |, 3’eaHye nposija, Tupucrop VD3, 3ano-
6ixuuk F1, 3aruckau 2, 3’eanyBanbHui nposin Ta 3anobixauk F2 1 roputs
ACKPABO, OCKi/IbKY [IOBHA HAIPYra aKyMYJIATOpa HaXOAHTh 0 KOHTPOIbHOL
JIaMITH 1 uepe3 TUPUCTOP, NPOBIAHICTh AKOrO B JAHMH MOMEHT BEJIUKA.
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Jia morameHHs THPUCTOpPA MOTPIOHO mepepBaTH CTPYM, IO MPOTIKaE
yepe3 HbOI'0, BUMKHYBILUY aKyMYIATOpHY Garapero, ToOTO BUMKHYBIIH BH-
MHKayq S.

InTerpanbni peryistopm Hanpyru. Xoya OE3KOHTaKTHI €JIEKTPOHHI
pETYIATOpPY NOCKOHAJIMI, HDK BiOpaliiiHi 44 KOHTaKTHO-BIOpAIliiiHi, npoTe
BOHM METAJIOMICTKi, HEOBTOBIYHI, MAJOHAIHHI Ta YyTiAMBl N0 3MiHH TEM-
neparypu. ToMy OCTaHHIM 4acoM BEJIHMKOTO 3HauyeHHs Habyan po3pobka Ta
BIIPOBAPKECHHS PEryIATOPIB HAIIPYTH i3 3aCTOCYBaHHAM IHTErPaJbHUX CXEM.
Ile cTaso MOXITUBUM 3aBASKM 3HAYHOMY PO3BHUTKY MIKPOENEKTPOHIKU 3 1H-
TerpanpHuMH cxemaMu. [lepii iHTerpanbpHi perynsTopu no4and BHITYyCKaTH
¢ipmu “Lucas”, “Siemens”, “Motorola”. IuTerpansHa cxema — Le OPUCTPIH,
CTBOPEHUH OIHHUM TEXHOJOTIYHHM LIUKJIOM 1 CKIaleHuit 3 eNeKTPUYHO 3’€l-
HaHUX MDK COOOIO €l€MEHTIB, 110 BUKOHYIOTH QYHKLIT TpaH3HCTOPIB, pe3uc-
TOPiB, KOHAEHCATOPIB, Ai0/IB, 1 BMILEH] Y CHIIBHHUI KOPILYC.

InTerpaneHi perynsaropyu Hanpyru MarTs y 14-24 pasu MeH1i rabapuTHi
po3mipu i Macy, Hix peryastopu PP362 ta PP350, i B 1,6 pa3a Buuty npumyc-
THMY pobody Temneparypy. InTerpansuuii perynarop Hanpyru 1112 tpusa-
nuil yac npaioe Ha aBToMobitax A3, PA®D, JIA3, 31J1, BA3, Ta Ha TpakTopax
T30 A80, JIT3-55, MT3-80, IT-75, 51120, naniiiHo npawioe Ha aBTOMOOLIAX
KamA3, MA3 Bin Hanpyru 24 B.

Cxema perymaropa 51112 (puc. 1.24) — ribpuaHo-inTerpanbya. B Hiil ma-
CHBHI (pe3ucTopH, KOHJI&HC&TOpI/I) Ta aKTUBHI €JIeMEHTH (TpaH3I/ICTOpI/I Iii-
o, CTaGmrrpOHH) HEPO3PUBHO 3’eHaHI | BUTOTOBJICHI Ha KepaMmHm mia-
ki1aaui. Ha cxemi 3MoHTOBaHI Ge3KOpIyCHI aKTHBHI €JIEMEHTH.
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Puc. 1.24. Cxema inmeepanvrnozo pezynamopa nanpyau A 112.
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Cxema MicTUTb 4yTnuBHH enemeHT VD1, npoMiXHU nigcumoBay, CTBO-
penuii Ha oqHoMy VT, 1 BuXimHuii kKackan abo x ckiaaeHui Tpansuctop VT2
Ta VT3, mo mocnigoBHO BBIMKHEHHH 3 0OMOTKOIO 30yIXKEHHsI reHeparopa.
Koo 3BopotHoro 3B’sa3ky (C1 ta R4) npuckopioe mepeMUKaHHs TPaH3HCTO-
piB. KoHCTpyKLis BHKOHaHa Y BUITISI FepMETHYHO 3aKpUTOro 610Ky 3 raba-
puTHUMH po3mipamu 58 x 38 x 10 MM, macorw 60 .

Ilpamioe cxema Tak. [Ipu Hanpy3i reHepatopa, HHKYE pPerylIlOBaJIbHOIL,
tpansuctop VT1 3akpuruii, ockinekku 6aza Ma€ HyJabOBUH nortenuian. Tpan-
3uctopu V12 ta VT3 BiaAKpHTI, OCKUJIBKY CTPYM KEPYBaHHS IPOTIKAE 11O KOJY:
«+» aKkyMynaTopa — BUMHKay 3ananioBaHHa S — onip RS — niox VD2 — 6aza-
eMitep TpanzucTopa VT2 — Gasa-emirep tpansucropa VI3 — omip R7 — maca.
CrpyM 36ymKeHHs reHepaTopa pOTIKae Mo KOMLy: «+» aKyMyJsTopa — BUMH-
Kay 3anamoBaHis S — o6Morka 36ymxenHs O3 — xonekrop-emitep VT3 — pe-
3uctop R7 — Mmaca. 3i 36inbLIeHHAM 4acTOTH 00EPTAHHA POTOpa reHeparopa
301nbLIy€EThCs ioro Hampyra. IIpu qocsarHeHHi Hewo 3ajganoro pisus (14 B)
crabunitpod VD1 npoGuBaeThes 1 yepes HbOTO MPOTIKAE CTPYM, IO CTBOPIOE
Ha 0a3i VT1 nosurtusuuii norenuian. Tpausucrop VT1 Bigkpusaerscs. Bia-
Kputui Tpanszucrop VT1 myHTye (3aMuKae IMPaKTHYHO HAKOPOTKO) BXifHe
KoNo ckiazeHoro tpansucropa VT2 ta VT3 i 3akpuBac iforo, nepepuBaroyu
Kos1o 06MoTkH 30ymrenHs. CTpyM 306yIKEHHs Ta Halpyra reHepaTropa 3HH-
JYIOThCS, TIPH LbOMY CHA[a€ i HaImpyra Ha BXIOHOMY IOAUIbHUKY. Konu Ha-

npyra Ha R2 craHe Hx40K0 3a pi- +
BeHb crabimizanii, crabimiTpon ' o-
VD1 3akpueThes, MO NpH3BEIE 10 R 2 R4 RE6 j Kkn
3akpuTTA Tpamsuctopa VT1 i Bim- peg. ] 2] A VCDZ
KPUTTA BHXIJIHOIO TpPaH3UCTOpA ¢l vrz
VT2-VT3. le#t mpouec mnosto- g2 [ vrs
PIOEThCA, 1 CepeAHE 3HAYEHHS Ha- - VT{? 3
IIPyTY TeHepaTopa MiATPHUMYEThCS R7
[P IbOMY Ha 33JaHOMY PiBHI. il
Sk Oyao 3a3HaueHO BMIIE, I

dipma «LUCAS» Gyna onmmieto 3 S fL L

NEPIINX OO0 BIPOBA/DKEHHS iH- °'®“T""" |

TErpalbHUX PErylIsTOPiB Ha aBTO-

mMobimax. PosmisHemo OymoBy Ta

pobory omuoro 3 Hux Tumy 8TR = - |F¥ $2§2 .

(puc. 1.25). Tyt pe3uctopu 3po- 1 &
6JeHi 3 pyTeHil0, IPOBIAHUKH — i3 I YV¥¥Y
nanaiieBo-cpibHOl MacH, a [JBa -

KOHJICHCATOpU 1 I’ATh HamNiBIpO- Puc. 1.25. lIpunyunosa cxema
BIAHUKIB MOHTYIOTBCA JOHATKO- inmezpanbHO20 pezynamopa Hanpyau

BO. Ve KOHCTpyKuia posMimena B muny 8TR pipmu «Lucasy muny 8TR
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aAMOMiHi€EBOMY Kopriyci, sikuii 1o0pe MpoBOAMTE TEIIOTY, a 1A 3abe3neueH s
repMeTHHHOCTI TOTOBA CXEMa PO3MIILYETLCS B CWIIKOHOBHH Kay4yK.

I3 BMHKAHHSAM BUMMKAYA 3aNaIOBAHHS CTPYM Bijl aKyMYJIATOpHOi Gatapei
npoTikae B 0OMOTKy 36Y/DKEHHS Hepe3 KOHTPOJIbHY JIaMIly FL. Ilpu upomy
tpansuctop VT2 BiAKpUTHH, ockinpku 10 6a3n VT2 gepes pesuctop R4 Haa-
XOJMTh MO3MTHBHA MONEPENHs HAmpyra. BiAKpUTHi TPaH3UCTOp MpOIyCKae
cTpyM Ha 6a3y Tpansuctopa VT3, npu 1soMy TPaH3NCTOP VT3 BiAKpUBAETHCA
i1 06MOTKa 30y/HKEHHSA 3aMUKAETHCS UEPE3 TPAHZUCTOP VT3 i pesuctop R7.

Ipy BU3HAUEHOMY 3HAUYEHH] HAIPYTy reHEpaTopa Hanpyra, o noTpansic
Ha crabinitpon VD1 uepe3 MoAiNbHUK HANPYTH, CKJIAIEHMI Ha PE3HCTOPax
R1 ta R2, 36iracThcsa 3 HANpyrow npoOMBaHHSA crabinitpony VD1. Crabi-
JITPOH BiIKPHBAETHCA i BiAOYBAETHCA 3aps/KAHHSA KOHCHCATOpA C2 uepes
pesuctop R1. Jlo 6a3u TpanzucTopa VT HaaXOmUTh MO3UTHBHHUI NOTEHUIA,
BHACJTIOK YOTO TPaH3HUCTOP BiAKPHBACTHCA 1 10 Oa3y TpaH3nucTopa VT2 nan-
XOMUTh HeraTupHuii noresuiai. [Ipu boMy TpaH3UCTOPU VT2,anorimi VT3
3AKPUBAIOTHCSA, CTPYM 30y/UKEHHS 3MEHIIYETC, poTeHIian Ha 3artuckadi O3
3pocTae i CTPYM HaZAXOAUTh 10 TPAH3UCTOPA VT1 0o Koay 3BOPOTHOTO 3B’53-
Ky: pezuctop R5 1 KoHeHCcaTOp C2. BHac/iq0K LbOro ¢TpyM 0a3u TPaH3UCTO-
pa VT1 36L1b1HATBCS, | NPOLEC NEPEMHMKAHHA CTAHE 6inbin yitkuM. KonjeH-
catop C2 MOCTYTOBO 3aps/IUThCA, BHACHIIOK HOTO CTPYM 3B0pPOTHOIO 3B’ SI3KY
3MEHIINTHCA. A KOJIM CyMa CTPYMIB, sIKi IIPOTIKatOTh Y€PE3 crabimitpon VDI,
i cTpyM 3BOPOTHOTO 3B’53KYy BXKE HeJOCTaTHI ANA MiATPUMaHHsA TPAH3UCTO-
pa VT1 y BiakpuToMy CTaHi, TPAH3UCTOP VT1 3akpuBa€ThCs, a TPAH3UCTO-
pu VT2 it VT3 BiokpuBarOTbCA. TMorenuian Ha 3atuckadl O3 3MEHINYETHCA,
3HHKA€E i CTPYM 3BOPOTHOTO 3B’A3KY. 3i 36inblICHHAM CTPYMY, 1O DPOTIKAE
gepe TpanzucTop VT3, moTeHiian 3aTHCKa4a 03 3MeHLIyEThCs, TOMY B KOJIi
3BOPOTHOI'® 3B’3KY 3 SBIIIETHCA CTPYM 3BOPOTHOrO HAalpAMY, TOOTO CTPYM
6a3u TpaH3ucTopa VT1 3MeHITY€EThCA MIBUIKO i Tponiec MEPEMUKAHHA ITPH-
CKOPIOETBCH.

Konpencarop Cl, BBiMKHeHMH MDK KonexTopoM i 6a3010 TpaH3MCTOpA
VTI1, npu3HaueHHH Ui 3HMKCHHA piBHA panionepelKo, iK1 BUHHKAIOTH
BHAC/IZI0K BUCOKOYACTOTHHMX KOIMBaHb. Llel KOHIEHCATOp YyTBOPIOC 3BOPOT-
MU HeraTUBHHIA 3B’ 30K MK BUXOJIOM 1 BXOJOM TPaH3UCTODA.

PosmisHeMo iHTerpansHuil peryisrop Hanpyru (PH) 17.3702 (puc. 1.26),
KUl BCTAHOBIIOETHCS Ha aBToMoOiIax BA3 2108, 2109 Ta iH. BUroToBseHo
{0ro Ha I’ ATHOX TPAH3MCTOPAX, | MICTHTH BiH €JIEMEHT NOPIBHAHHS, K040~
BHI1 MiICHIIOBaY TA BUXIAHUHA KacKal.

EneMeHT NOPiBHAHHSA BHIOTOBNEHO HA tpansuctopi VT1, mepexin 6asa-
eMiTep SKOro yBIMKHEHO JI0 JiaroHalli BUMIPIOBAJILHOIO MOCTA. Opnne nieye
MOCTa yTBOPIOIOTH pesucTopu RS, R6 Ta R2, a ipyre — pesucTop R1 ta cTabi-
nitpon VD1. [Toporu BMUKaHHs i BUMHKaHHA PH nananHyloTh y 3aBOACHKUX
yMoOBax, 1061paioun pesuctop Ro.
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Kmoyosuit  miacu- . §+
JI0Ba4 BUIOTOBJIEHO Ha B+
. VD1
Tpausucropi VT2, Ha-
BAHTAXKEHHAM SKOIO € B v T o2 29 Aoz @
pesuctop R7. %6 = i

Buxiguuii  Kackag 1! R7 k10 VT4 Vrs
BUIOTOBJICHO Ha TpaH- Ll 3 AE; 5
suctopax VT3, VT4 i 2 "'l V12

VT5. Jlna 3MeHIueHHsS

cnajgy Hamnpyrd Ha BH- P R8
XiJHOMY KacKali TpaH-
sucropy VT4 1 VTS 1
VBIMKHEHI IapaJjesibHO

i moB’s3aHi 3 TpaH3MC- Puc. 1.26. Cxema pezynsimopa nanpyau 17.3702
topoM VT3 3a cxeMor0 CKJIafeHOro TpaH3ucropa. HaBaHTaKe€HHAM LbOIO
kackafy € 0OMOTKa 30y/DKCHHs IEHEpaTopa, NMapajesbHo 0 SIKOT YBIMKHeE-
HO racwisHHi aion VD2. Bin 3a6e3neuye nponxaﬂm CTpyMy uepes obMoT-
Ky 30y/DKEHHSA NiC/IA 3aKPUTTS BHXIJHOIO KackKady 1 3aXHCT Bijl mpoOHBaHHA
TPaH3UCTOPIB LILOIO KacKamy.

PH 17.3702 nmpaitoe Tak. Konu Hanpyra Ha 3aTHCKadax reHeparopa Hux4a
3a perynboBany, tpausucrops VT3, VT4 1 VTS5 BifKpHTi, OCKiINBKM € CTPYM
KepyBaHHs TpaHsucTopa VI3 1o kony: «+» akymynasropa — 3aTHCKad B —pe-
suctop R7 — 6aza-emitep Tpansuctopa VI3 — maca. CTpyM KepyBaHHA TpaH-
sucTopa VTS5 mpoTiKae 1o Koiy: «+» akyMysaTopa — 3aTickad B — oOMoTka
36ymKkeHHs — 3artuckau LI — emitep-6a3a Tpansuctopa VTS — KonexTop-emi-
Tep Biaxputoro Tpansucropa VT3 -- maca. CTpyM 30yIKeHHs, CUITy AKOro 00-
MEXYIOTh JIMLIE OMip OOMOTKH Ta CHaj HampyTd MK eMIiTepOM 1 KOJEKTOpOM
Biaxpmoro TPaH3UCTOPA, NPOTIKAE IO KONy: «+» aKyMyJATOpa — 3aTHCKay

— obmoTka 30ymxenns — 3aruckay 11l — emiTepHO-KONEKTOpHHI mepexif
Tpamncmpa VTS5 — 3atuckay M — maca aBTOMOOLIA — «—» aKyMyIATopa.

SIKIno Hampyra Ha 3aTHCKadi «+» reHeparopa, a OTXe, 1 Ha 3aTckadi b
NEPEBUIIUTD PEryIOBANbHE 3HAYCHHs, CTAHEThCA NIPOOMBAHHA CTAabiNITPOHA
VD1, mic/is 4oro cTpyM KepyBaHHs NPOTIKaTUMe IO KOy emitep-6aza TpaH-
suctopa VT1 — onopn R6, R2 — Maca. Konu tpansuctop VT1 BimkpuTui,
yepes HOro emiTepHO-KONEKTOPHUH nepexif Ta omip R3 nmporikatume cTpym
KepyBaHHs Ha 6a3y-eMiTep Tpanzucropa VT2. ¥ cBOIo uepry, BiIKpUTTS TpaH-
suctopa VT2 3amynTye 6a3y Biakpuroro tpansucropa VT3 i 3akpHe iforo.
Crpym uepe3 nepexoau Oaza-emitep Tpansucropis VT4 ta VTS npunuHuts-
cs1, 1 BOHH TaKOX 3aKPHUIOThCS.

[Micns 3akpuTTs Tpansucropie VT4 1 VTS ctpym B obmoTui 30yAKeHHS
NOYMHAE 3MEHLIYBATUCA, MPOTiKaouu yepes Aiog VD2. BuxinHa nHampy-
ra reHeparopa cnajaae go nopory BMHkaHHi PH. Bumiprosanbuuii Mict

=Wy
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po3banaHcoByeThcs B iHIIMi 6ik, TOOTO Hanpyra Ha eMiTepi TpaH3HCTOpa
VT craHe MEHIIOIO, HIX Ha iforo 6asi; BiH 3aKpHETHCA, 1 BECh NpOLieC Mo-
BTOPHTbCA y 3BOPOTHIH MOCIiZOBHOCTI.

1106 noginmutu po6ory PH, y HbOMy BUKOPHCTaHi 3BOPOTHI 3B’ I3KH.
ITo3uTHBHMI 3BOPOTHHIA 3B’430K HAAXOAUTh 3 €MITEpiB BUXIHHX TPaH-
3ucTopiB o0 6asu Tpausuctopa VT2 gyepes pesucrop R9. Tomy xonaenca-
Top C2, He [al0Yy TPAH3UCTOPAM IIPaUIOBaTH B JIIHIHHOMY pEXHMi, 3MEH-
wye iX 4ac nepeMHKaHHs # 3HHXKY€E MOTYXHICTb, sIKa pO3CIIOE€THCA HA BHU-
X1JHUX TpaH3HCTOpax.

HerarusHwuii 3BOPOTHIi 3B’ 430K HAAXOAUTD 3 EMITEPiB BUXIAHMX TPaH3HUC-
TopiB g0 6a3u TpanzucTopa VT1 uepes pesuctopu R8 ta R6. Pesucropu R2 ta
R8 yTBOpIOIOTH MOAINBHUK, AKHUI BH3HAYa€ NMOTPIOHY DINOMHY HETaTHBHOIO
3BOPOTHOTO 3B’S3KY, {0 3MEHIIYE TicTepe3uc Kackajy NopiBHAHHA (3011xKye
[OPOTH BMHKAHHS 1 BUMHKAHHS PEryisaTopa), MiABHLIYIOUM 3aBIAKHM HLOMY
yacToTy komytauii. Ile 3amo6irac HU3bKOUACTOTHHM ITy/IbCALiAM Y GOPTOBIi
Mepexi aBToMo011s (61MMaHHS OCBITIIOBANIBHHX JaMIl).

Kongencaropu C1 i C3 npu3sHadeHi /1 MigBUILEHHS 3aBa/[03aXHILEHOCTI
PH. OcTanHiM 4acoM POMHUCIIOBICT BUITycKae 6arato TUIB TPAH3HCTOPHUX
PEryIATOPIB HANPYTH, sIKi MpU3HAYeH] i1 3aMiHU BiOpalifHUX Ta KOHTaK-
THO-TPaH3UCTOPHMX, 0 NepebyBaloTh B excIulyarauii. Tak, perynsrop Ha-
npyru SI112A1l BUKOPUCTOBYEThCS s 3aMiHu pene-perynsatopis PP380,
PP362A i PP3505.

1.9. EKcnnyaTtauina reHepaTopHUX YCTaHOBOK
Ta IXHi OCHOBHi HecnpaBHOCTI

Teneparopy 3MIiHHOTO CTpyMYy MpHM3HauyeHi ajis poOOTH TUIBKH B CXeMi
eIeKTpoo0aHaHHA aBTOMOOLIA UM TpaKTopa 3 MPUEAHAHHAM MiHYCOBOIO I0-
J0ca akyMyasTopHoi Garapei Ha Macy. 3a60poHeHO poboTy reHeparopa, KOIH
PO3IMKHEHHMI BUMHKAY MacH, TOOTO KOy BUMKHEHA aKyMynsTopHa barapes.

Sxio reHeparop npauoe 6e3 akymynsaTopHoi 6arapei, TO B MOMEHT BH-
MHKAHHs CIIOKMBAYiB Ha HOro BUXO1 BUHHKAIOTh IEPCHANIPYTH YepPe3 BETHKY
iHIyKTHBHICTH 06MOTKH 30y/KeHHs reHeparopa. i nepenanpyru Hebe3neuni
JUIA BHIIPIMHOTrO 0j10Ka reHepaTopa, a TakoX JJI1 peryaloBajbHOIO TPaH3MC-
TOpa peryistopa HalpyrH.

3a60poHeHO TpHuBany po0OTy reHeparopa 3 BUMKHEHHM IPOBOIAOM Bij
HOro IUII0COBOTO BUBOAY, OCKIJIBKH i€ NPU3BOAUTE 10 BENHKOTO PO3PsIKaH-
Hs aKyMyJIATOpHOI Garapei. Y 1bOMy pa3i dyepe3 oOMOTKy 36y[KEHHs npo-
TiKa€ MAKCHMAaNbHUI CTPyM, a HAMPYyTa He PEeryaeThes, TO0TO 31 3011bIIeH-
HAM 4acTOTH 00epTaHHA reHepaTtopa Hanpyra Ha HOro BMXiJIHOMY 3aTHCKadi
«+» 3HauHO 30inbmyBaTuMeThes. Lleit pexkuM NpU3BOAUTHUME IO BiAMOBH
CHJIOBOTO TPAaH3MCTOpA PeryjsTopa HalpyrH, OCKiNbKY BiH MpalllOBaTHME B
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JIHIHHIHA 30HI, 8 TOTYXHICTh, IKa PO3CIIOETHCS HA HHOMY, NIEPEBUILYBaTHME
NPUIIYCTHME 3HAYEHHS.

Konu moMunkoBo BBIMKHYTH aKyMyJSTOpHY Oarapero 3i 3BOPOTHOIO IO-
JSPHICTIO («H» HA Macy), TO p-nl HepeXOad BEHTHIIIB BHIIPSIMHOTO 6710Ka BBIM-
KHYTBCA B IPAMOMY HanpsAMKY. Omip BEHTHIIIB y IPSMOMY HaNPSAMKY CTaHOB-
JISTb YaCTKU OMa, 1 CTPYM, SKHUil IPOTIKAa€e 4epe3 HUX, JO0CSrae BEIUKOl CHITH:
HeperpiBaloTsCA NPOBOAU, PyHHYEThCA 13041111 0OMOTKHU cTaTopa, npobusa-
I0THCS P-Nl TEPEXOMAH i MOBHICTIO PO3PSIDKAETHCA aKyMyJsiTopHa barapes, re-
HepaTtop BUXOAMTS 13 Jafdy.

IToTpibHO CIiAKYBaTH 38 TEXHIYHUM CTAHOM KOHTAKTIB 1 IPOBOIB MiX Ma-
CaMy peryiaTopa i reHeparopa. SIKio KOHTaKT MIHYCOBOIO NONIOCa TeHepa-
TOpa 3 MAcOKX aBTOMOGUIS 4M TpaKTopa NOpYLIyBaTHUMETbCS, TO IiA 4Yac py-
Xy aBTOMOO1JIS YK TPAKTOpa aMIepMeTp MoKa3yBaTume abo 3apsmxkaHHs, abo
po3psikaHHs Oarapei. SIKio 3aps/DKaHHA aKyMyasTOpHOI Gatapei KOHTpo-
JIIOBATHMYTb 3@ JOIIOMOTOI0 CUTHANBHOI JIAMIIOYKH, TO BOHA OIIMMaTHME.

PosrinsHeMo XapakTepHi HECIIPaBHOCTI TeHEepaTtopiB Ta TIeHepaTOpPHUX
YCTaHOBOK.

AMuiepMeTp He MOKAa3y€ 3apsiAy Ha cepelHiil 4acToTi oOepTaHHs KONiH-
YaCTOTO BaJa JABUI'YHA, KOHTPOJIbHA JIAMIIA TOPHUTH i3 MOBHUM PO3XKAPEHHAM.
L1i o3HaKH CBi4aTh PO Te, WO FEHEPATOP HE 3apAKae akyMyJIITOpHOI OaTa-
pei, i BOHa pO3PSIKAETHCS.

Onniero 3 npuunH po3pskanHs 6atapei Moxe OyTH 0OpHBaHHS KOJa MiX
TeHepaTopoM Ta aKyMY/IATOPHOIO Garapeero, 10 HaiiyacTilue TparuieTbes B
MiCLIAX 3’€THAHHA 13 3aTHCKa4aMM i Ha NeperuHax NpoBoLiB. B octaHHbOMY
BHIIAIKY 0OpHBaHHA MPOBOAY MEpeayciM 3aTyise i3omauis. OOpHBaHHA B KO,
KOJTH HOr0 He BUSABIEHO INiJ] 9aC 30BHIIITHHOTO OIIAAY, 3HAXOIATh 33 JOTIOMOT0I0
KOHTPOJIbHOI JIaMITH, 000B’A13KOBO BUMHKAIOUH T€HEPATOP 1 pese-perymsTop.

OnHuM KiHLEM HPOBOAY KOHTPOIBHOIL IAMIIM JOTOPKYIOThCS 10 MacH aB-
TOMOGLIA 4M TPAKTOPA, & APYTHM — IIOCJIIIOBHO [0 3aTHCKAadiB, IPAMYOYH O
KOy B NEBHOMY HanpsMi BiJ Garapei 10 reseparopa. CBITiHHS KOHTPOJIBHOL
JIAMIIM 33aCBiAYYE, 110 KOJIO Ha AULIHHI Bil TOYKH JOTOPKYBAHHS A0 JKepeia
CTpyMy cripaBHe. SIKIIO )X Y HACTYIHI# TOYL JlaMIIa He FOPUTh, TO 1I€ O3Ha-
yae, MO MPOBIJ Ha AUIAHLI MK HMMH TOYKaMH JOTOPKYBaHHsA 00ipBaHUMIA.
TomxopkeHi MPOBOAH 3aMiHIOIOTh HOBUMH, ab0 3’ €IHYIOTb X CKpy4yBaHHIM
i masHHSM. Micue CKpy4yBaHHs 130JII0I0TH i30JLIHHOI CTPidKOl0 H momi-
XJIOPBiHIJIOBUMH TpyOKamHu.

Cnajn Hanpyr# B MPOBOJAX MEPEBIPAIOTh BOJETMETPOM, BHMIPIOKOYH Ha-
Opyry Ha HO4arky i B KiHLi KOJa, IO XHBUTb CIOXHBa4. Pi3HUII Harpyr i
BH3HAYMTDH CTIaJl HANIPYTH B JaHOMY Koii. IIpumycTuMui cnaj Harpyru B KO-

i — ne 6ute1n sk 0,5-0,8 B.

O6puBaHHA B K0JIi 30yIKeHHs. SIKII0 IPOBOIH 3apsAHOTO KOJia CIIPaBHi,

a amIepMeTp He IOKa3ye 3apsny, TO, 3aIlyCTHBILY ABUTYH Ha CEPEIHIO JaCTOTy
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obepTaHHs KONiHYaCTOro Bajia 1 BBIMKHYBUIN Oarapero Ta npunaiu-CrioxKuba-
yi, MOTPIOHO Ha KOPOTKUiL Hac (He 6inbll K Ha 1-2 ¢.) NepeMKHYTH BiApi3KOM
nposoay 3arickayi B3 i UI pene perynsropa. Poburu e norpibno obepesx-
Ho, abu He 3aMKHyTH 3aruckadl 1l Ha Macy, 10 MOXe NPU3BECTH JI0 BIAMOBH
TPAH3UCTOPHOTO PeryisTopa Hanpyru. Ko nia 4ac nepeMuKaHHs NPOBOIOM
3aruckadis B3 ta Il amnepMerp He mokasye KMAKa 3apSAHOIO CTPYMY | He BH-
HUKAE ICKPiHHA B TOYKAX TOPKAHHs IMPOBOJY A0 3aTHCKAYIB, TO HECHPABHICTH
noTpiGHO WyKaTH B MPOBOAL, sikMil 3’ennye 3aTHckaul [ pene-perynsropa i
reseparopa, abo B caMOMy IeHepaTopi, KUl He 30yIKyCThCs.

Hecnpasaum reseparop MOXe CTaTH uepes 3aBUCAHHA LIITOK y KaHaaax
IiTKOTpUMayiB a6o 0OpHBaHHA B KO 0OMOTKM 30y kenHs reneparopa. Ha-
camrepe[,, NOTpiOHO NepeBIpUTH LIITKH.

AGH LLITKM HE 3aBUCAIH, NOTPIOHO OYMCTMTH KAHAMH LWITKOTPUMAyd Bij
nuity i Opyay, MOTIM YCTAHOBUTH B HbOTO ILITKK H NEPEKOHATHCA, 110 BOHH
BibHO nepeMinyioThes. CopalsoBaHi UTKH HEOOXIHO 3aMIHUTH.

{06 Bu3HAUMTH OOpMBaHHA OOMOTKU 30YIXKEHHS, LITKW MOTPIOHO BH-
MHATH 3 IITKOTPUMAYIB i 10 KOHTAKTHHX KijleLb Yepe3 amnepmeTp abo nammy
nigBectH Hanpyry 12-24 B. SIkuio cTpijika aMmIiepMeTpa 3aIMIIacThes Ha HyJli
YM laMIIa HE 3aCBIYYEThCA, TO B KOJI 30Y)KEHHS € OOpUBaHHA.

«CKMIaHHA» HABAHTAKEHHS reHepaTopoM. SKII0 CTpyM HaBaHTaXeH-
Hs IOPIBHIOE HYJIIO, TO HA TeHepaTopl MoXke OyTH MeBHa Hanpyra. AJie mij yac
BMMKAHHA HABAHTAKEHHS HANPYTra reHepaTopa pi3ko crajae Ao 3Ha4eHHs, Ha-
ONMKEHOro [0 HyJIs, i FeHepaTop He MOXE KHBUTH YBIMKHYTC HABAHTAXEH-
H4. e sBUIIE CIPUYMHAIOTH 3/1€01/bIIOr0 MKBUTKOBI 3aMHKAHHS B OOMOTLI
craropa. Y pasi 3aMHKaHHS BUTKIB B OJHIH UM B KiJIbKOX KOTyHIKax CTaropa
CTPYM [OYMHAE IPOTIKATH [0 KOPOTKO323eMJIEHUX BUTKAX i HE MOTPAILISE Y
30BHILIHE KONO. IIoTYXHiCTh reHeparopa pi3Ko 3MEHIIYEThCS, @ OCKIIBKH OIip
KOPOTKO3aMKHEHMX BUTKIB MaJuii, TO CTpyM Yy HHX HaOyBae Oi1blIOi CHIIM, 1
BOHM IIEPETrPiBAIOTHCS, & 1301141l MOPYLLY€EThCs abo H 30BCiM 3rOps€.

I[Tpu npoGuBaHHi Yy OGPUBAHHI B OZIHOMY 3 BEHTHIIiB BUIIPAMHOTO 0710Ka
FeHEePaTop TAKOXK «CKUAAE» HAaBAHTAKEHHS.

Koporke 3aMidKaHHA KoJ1a 30y KeHHA. B 11b0My pa3si aMnepMeTp He 1o-
Ka3ye KH/Ka 3apsJHOro CTpyMy, HpOTe MiJ 4ac 3aMMKAaHHA IIPOBOMIB 3aTHC-
kauip B3 Ta 11l BMHHKAE IIOTYXKHA Jiyra, a CaMm MPOBIJ LIBUIKO HArPiBacCThCH.
TIpUUHHOIO LHOIO € KOPOTKE 3aMHKAHHA Koja 0OMOTKH 30y/DKEHHS Ha Macy,
BHACIIIOK YOro Hanpyra reHeparopa 3HUKY€EThCA MakKe 10 HyJs.

V 1boMy pa3i noTpibHO yCyHYTH KOPOTKE 3aMMKaHHA, 3ABIAKA YOMY 3apsi/l
aKyMyJiaTopHoi 6arapel Mae BITHOBUTHCH.

SIxwo mig yac 3aMuKanHs 3aTuckadiB B3 ta Il amnepmeTp nokasye Ku-
JIOK 3apsAHOTO CTPYMy, TO FE€Heparop i mpoBif, Akuil 3’eanye 3aruckadi HI
reHeparopa il pesie-peryisTopa, OyayTh CIPaBHMMH, @ HECTIPABHHM MOXKe Oy-
1€ peJie-peryssarop.
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Sxio nig yac pobOTH ABUI'YHA Ha CEPEIHIX o6epTax CTmea amIrepMeTpa
KOJIUBACTHCSA, @ KOHTPOJIbHA Jlamnia OiMMae, TO HasiBHI NePiOAUYHI NOPYIICHHS
B KOJI1 3apsAHOrO CTPYMY, L0 MOXE CIPUYHHUTH NOCNa0NeHHS IPUBOIHOTO
naca. Y MOMEHT ITPOKOB3YBaHHs 1aca yacTtora oOepTaHHs poTopa reHeparopa
3MEHIIYEThCA, 1 CTPYM, IO BIANAETHCA Y 30BHIIIHE KOJIO, CIANAE, a e NpH-
3BOJIMTH JI0 KOJIMBAHHS CTPUIKK amriepMeTpa abo 6nrmanHs naMmnu. [Tac HeoO-
X1IHO NIATATHYTH, @ FeHepaTop 3aKpiNUTH.

[Toranuii KOHTaKT MIX IITKAMH 1 KOHTAKTHUMHU KIJIBLSMHU TaKOX NPH3BO-
JMTh 10 KOJIMBaHb CHJIM CTPYMY, 11O BiAaeThecsi. KOHTAaKT MK HTKaMu H
KITBISAMH [IOPYINY€EThCS Yepe3 3a0pyIHeHHs KOHTAKTHHX KiJIELb, IIABUIICHE
CIPALIOBAHHS HUTOK 1 3MEHLIEHHS TUCKY NPYXHH Ha IMITKH. Kpi3b oTBOpH B
OCHOBI HIITKOTPHMAaya OMIAAAI0Th KOHTAKTHI KiJbLA H OUMINAKOTH IX B 3a-
OpyIHEHHS raH4ipKOIO, HAMOUYEHOIO B OeH31Hi. KO TOBXHHA YACTUHH LLIT-
KH, 1110 3aJIMIINIACS, MEHIA, HDK e nependadueHo TeXHIYHUMH YMOBaMH, 1l
3aMIHIOKOTb. Y pa3i 3MEHIIEHHS TUCKY KOHTAKT MiX ILITKOIO } KifbLIIMH MOXe
HIepioAUYHO MOPYILIYBATUCh.

Konn crpinka amnepMerpa TpuBanMH 4ac MOKa3ye BEIMKHH 3apsaHuil
ctpym (noHaa 10 A), To 1ie 03Havae, IO HANPyra reHepaTopa ePEeBUILYe HOP-
MaTHBHY. BHacmiok mnepe3aps/pKaHHS eNEKTPOJIT aKyMyJIATopHoi Garapei
BUKHIIAE, 1, IKILO BOHO TPUBATUME JIOBro, Harapesi MOXKE CTATH HEMPHIATHOIO.
o6  Bu3HA4H-
TH HECHpAaBHICTb,
noTpibHO mepesi-
puTH pene-pery-
JATOP.

Iepesipka
neTajieil, By3ndiB
redeparopa taix
peMOHT

Ilepesipka 06-
MOTKH 30Y/DKEHHS
Ha  OOpMBaHHSA.
1o mepeBipKy po-
OATH 3a J0NOMO-
[OX0 KOHTPOJIBHOI
naMnu, Ky BMH-
KaloTh 10 KOHTaK-
THUX Kijeub po-
topa (puc. 1.27). Puc. 1.27. Cxemu nepesgipku 06MomKu 30y04CeHHs:
SAxu0  0OMOTKAa a — Ha 00pusanHs, 6 — HA 3AMUKAHHA 3 6EIIOM YU NOTIOCOM;
oGipBaHa, TO n1aM- 6 —~ OMMEMPOM Ha 0OPUBAHHA MA MIHCBUMKOBE 3AMUKAHHS,
112 HE TOPHT. 2 — BMUKAHHA npunadie ONA 6USHAYEHHS OROPY
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Ilepesipka 00MOTKHM 30y1KeHHA Ha 3aMMKAHHA 3 MOJIOCOM YH 3 BAJIOM
poropa. 3aMukaHHsa 06MOTKM 30yIKCHHS 3 BAJIOM YU 3 IOJIKOCOM POTOpa, 3a-
JIEXKHO Bl MiCL KOHTAKTY, MOKE MaTH Pi3Hi HACHIAKM. SIKILO 3aMHKAHHSA CTa-
JIOCS Ha «BHUXOAD» 0OMOTKH, TO Yepe3 3MEHILICHHS onopy Koia 30ymKEHHs 3poc-
Tae cTpyM 30y/DKeHH, a e TIPU3BOJUTH 10 neperpmaﬂﬂx 0OMOTKH 36y11x<eHH)1

. SIKIIO K 3aMUKaHHS CTanocs MOPAA i3 KOHTAKTHHM KUTbLieM, 3 €IHAHOrO 3
«ILTIOCOBOIOY LIITKOIO, TO 0OMOTKA 3aKOPOYYEThCA 1 FeHEpaTop He 30YIKyeThes.
3amMMKaHHA 0OMOTKH 30YPKEHHs Ha POTOPi BU3HAYAF0Th KOHTPOJIBHOIO JIAMITOH
nig Hanpyroro 220 B (puc. 1.27, 6).

OmuH npoBia 3’€IHYI0Th 13 OyAb-1KMM KOHTAKTHUM KiNbLEM, a APYTHH i3
noyocoM abo 3 BajoM potopa, JlaMna roputs, Koiu 0OMOTKA 3aMKHYIAcH 3
BAJIOM 4H MOMIOCOM. SIK1I0 0OMOTKY HEMOXUIMBO 130JII0BATH BiJ KOpIlyca, TO
il 3aMIiHIOIOTb.

IlepeBipxa 00MOTKHM 30ya:KeHHS HA MI>KBUTKOBE 3aMHKAHHA. MiXXBHUT-
KOBE 3aMMKaHHs 30inblIye cuiny cTpyMy 30ymkeHHs. BHacnigok neperpisas-
Hs 0OMOTKY PYHHY€ETBCS 1307115 | 3aMUKAEThCS OAATKOBA KLIbKICTh BHTKIB,
36inbLIeHHA CTPYMY 30y/KEHHS MOXE CIIPUMMHUTH BUXi] i3 nagy peryasTopa
Hanpyru. [{1o HecnpaBHICTE 3HAXOAATH, IOPIBHIOIOUM BUMIpAHHMII or1ip 0OMOT-
KH 30y/DKeHHA 13 33JJaHHM Y TeXHIYHUX yMoBax. Konu onip o6MOTKH 3MeHLIy-
€ThCS, TO 11 IEPEMOTYIOTH YH 38MIHIOIOTb.

MIiXBUTKOBE 3aMHKaHHs B KOTYILII 06MOTKH 30y/IxkeHHsS BUIHAYAlOTh, BH~
MipIOIO4H OIip KOTYIKH 30y/KEHHS 3a JONOMOrorw omMerpa (puc. 1.27, B),
a0 X 3a TOKAIHHKAMH aMIEPMETpa Ta BOJIBTMETpPA IPH KUBJIE€HHI 0OMOTKH
BiJ akyMynaTopHoi 6atapei (puc. 1.27, r). Ilnaskuii 3ano06ixHUK 3aXH1ac aM-
nepMeTp i GaTapero Bij BUIAJKOBOIO KOPOTKOTO 3aMHKAHHS KOJA. Mo xou-
TaKTHHUX KiJlelb POTOpa BMHMKAIOTh IUYNY ¥ JiJIeHHAM 3HA4eHHS BHUMipSHOL
HAIPYTy HAa CHJIy CTPyMYy OO4MCITIOIOTH OMIpP 1 HOPIBHIOKTE HOTO 13 33aJaHUM
y TEXHIYHHX YMOBaX.

Meperipka ofmMoTkH cTaTopa Ha ofpuBaHHA. [io nepeipky pobnaTh 3a
JIONIOMOTOK) KQHTPOJIRHOI JIAMIIH 4M OMMETpA. JlaMIly ii JUKepeno JKUBIEHHS
0 Yep3i BMHKAIOTh 0 KiHLiB 80X a3 (puc, 1.28, a). Sxmo ogna 3 KOTyLIOK
0GipBana, TO J1amMna He TopuTh. OMMETp, YBIMKHEHHH 10 Hiei (a3y, nokasye
«HeCKIH4eHHICTbY». SIKkimo foro mia’eAHaTu Ao ABOX iHIMX ¢a3, To BiH NOKa-
3yBaTHMe OIOPH IiHX JBOX (a3,

ITepeBipxa 06MOTKH CTATOPA HA 3aAMHKAHHSA 3 KOprycoM. Taka necnpas-
HICTh AYKE 3HHXKYE NOTYXKHICTh T€HEepaTopa, RiH HarpiBacThcs abo B3arai He
npauoe. [lepeBipky poQIIsTs KOHTPOILHOIO J1aMor Hanpyroko 220 B. Jlamny
BMHKAIOTh [0 OCEPd €TaTopa i A0 Oyab-gKOro BUBOAY OOMOTKH 3@ CXEMOIO
(puc. 1.28, 6). SIkio € 3aMHUKaHHs, TO JIamIIa 3aCBIUY€EThCA.

IlepeBipka 06MOTKH CTATOPA HAa MIZKBUTKOBE 3aMHKaHHA. MIXXBUTKOBE
3aMHKaHHA B KOTYLIKaX 0OMOTKY cTaropa BU3HayaloTh OMMeTpoM (puc. 1.28,
B), abo 3a cxemoro (puc. 1.28, r). Konn onip aBox o6MOTOK (BUMIpsAHHH 4n
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PO3paxoBaHUit) MEHIIMH 32 HaBeJCHHH y TeXHi4Hil XapakTepucTHLi, TO 06-
MOTKa CTaTOPa Ma€ MiXBUTKOBE 3aMHKaHHA, {10 HECTIPaBHICTE MOXHA BUSBH-
TH, BUKOPHCTOBYIOYH HY/IbOBY TO4KY OOMOTKH ¢Tatopa. Jiis 1boro noTpi6Ho
BUMIPATH ¥ PO3PaXyBaTH OMP KOXHOI a3y 30KpeMa, i, IopiBHABIIHK OMOpH
BCiX TPROX (a3, 3’sACYBaTH, KOTPa 3 HUX MA€ MiXKBHTKOBE 3aMHKAHHS.

ZISS

Pyc. 1,28. Cxemu nepegipku obmomxu cmamopa:
a— Ha 00pUBAHHA, 6 — HA IAMUKAHHA 3 KOPRYCOM, 6 — HA MIJICBUMKOBE 3aMUKAHHSA
ma 0Bpueanns; 2 - yalmKHeHHs npunaoie 018 6UsHaeRHs Onopy 0GMOmKU cmamopa

O6motka da3u 3 MIXBHTKOBHM 3aMHKAHHAM Ma€ MEHIIHii OMip, HiX iHLuI.
HedexTHy 06MOTKY 3aMiHIOIOTS,

CrnipaBHicTh 0GMOTOK CTATOPa MOXHA IEPEBIPUTH Ha KOHTPO/IBHO-BUNIPOG-
HHX CTEHJaX HA CHMETPHHHICTh (as. Y 1koMy pa3i BUMIDIOIOTH 3MiHHY Ha-
npyry Mix ¢asamu o6MOTKH CTATOpa 40 BHNPSMHOIO G]I0Ka 3a OQHAKOBOI
(cranoi) yacroTH ofepranHs poTopa. SIKUIO HANpyra OGHAKOBA, TO OGMOTKA
CTaropa CIpasHa.

Ileperipka aioaiB. [lioqu aBToMO06inbHOrO €JIeKTPOYCTAaTKYBaHHs Hepe-
BIpAIOTh Ha MpOGMBaHHA ¥ o6puBaHHA kona. Lli HecnpaBHOCTI BHHUKAIOTb,
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KOJM 3aTHCKAa4 «-+» IeHeparopa 3aMHUKa€eThCsi 3 KOPIycoM, abo KoM B Ipa-
LFOKOYOMY JBHIYHI BUMUKAETLCS aKyMY/IsSTOPHA OaTapes, a TaKOX Meperpi-
BAIOTHCS A101H.

V pa3i npo6uBaHHS OAHOTO 4M KiNBKOX J10AIB OAHIET LMHU BUIPAMHO-
ro 6J0Ka 3HWKYEThCA NMOTYXKHICTh redeparopa. IIpo6usanus niodis pi3HO-
MMEHHHX IIHMH MPU3BOAUTEL 10 3aMUKAHHI akymynsaTopHoi Garapei Ha 06-
MOTKY CTATOpa, BHAC/IIOK 4OTO MOKE CTATHCA MOMIKOIKEHHS 0OMOTKH 260
«BHTOpSAHHA» iofiB. OGPUBAHHS B KOJI OJHOIO iOa 3HUKYE MOTYXKHICTb
reseparopa, a obpuBaHHs ABOX Ai0AiB y ko ofHicl $asn piBHO3HAUHE 00-
pHBaHHIO ¢a3u.

11{06 nepeBipuTH Ji0OM, HOrO BMUKAIOTh [IOC/IA0BHO 3 JIAMIION 110 aKyMy-
JISTOPHOT 6aTape1 CHOHATKY B OMIHOMY, a TOTIM B iHIIOMY HAampsMKy. SKio ji-
OJ1 CIIPaBHHIA, TO JIAMIIa TOPUTH TiNIbKH B OZHOMY BHIIA/IKy BMUKAHHS, a AKLLO
npoGuTHit — B 060X, SKIO HE FOPHUTH 30BCIM — y KoJli J1iofa 0GpHBaHH.

[Ipu nepempm BHIIPAMHHX 61I0KiB reHeparopa HeoOXIZHO HepeBipUTH
KOXKeH i3 IIICThOX [AiOfiB OKpeMo. BunpsmHui 610K BMHKAIOTh 328 CXCMaMH,
HaBeJEeHUMH Ha puc. 1.29, i MOCIIIOBHO MEPEeBIPAIOTL MiOJH OIHIET WIMHU
(puc. 1.29, a, 6, 1, €), 3MIHIOKUH MiCLSIMH POBOIH Ha aKyMy/ATOPHii Oara-
pei, a NOTIM npyr01 muHy (puc. 1.29, B, T, €, X).

Cl’lpaBHlCTL AioaiB MOXKHA IEPEBIPUTH 1 33 OIIOMOT0I0 OMMETPA, BUMIpIO-
FOYH OIMip y NPAMOMY if 3BOPOTHOMY HamnpsMkax. CripaBHUA AI04 Y BHIAAKY
NPSAMOTo BMHKaHHA OMMeTpa Mae omip He 6inbw sx 200 OM, a 380poTHOTO
BMHKAaHHS — Kilbka coTenb KOM. V npoGuToMy Aiofi omip AOPiBHIOE HYIIO, &
B 00ipBAHOMY — HECKIHYEHHOCTI. Jlionu BUIPAMHHX Gnokis Tuny BBI" 3ami-
HIOIOT [IAPAMM Pa30M i3 CeKli€ro paaiaropa, a B Gnokax Tumy BIIB 3amiHto-
J0Th LIMHY B CKJIAZACHOMY BHIVIAIL HecnpaBm oM 3BOPOTHOT nonapﬁocn
6noxis Tuy BIIB MOxHa BHIpECOBYBAaTH i3 IMHK H 3aMiHIOBAaTH I0ZaMH 3
PEMOHTHUMHU posmpaMH 3aMiHIOH4H ;uo;m CIIiJ 3BEpTATH yBary Ha Mapky-
BAaRHs IXHBOI IPOBIAHOCTI.

Min yac PeMOHTY reHepaToplB B ymoBax ATII ix p036PIpa}OTI> Ta 3aMiHI0-
10T HECMPaBHI AETaji YH BY3/H, OUHILIAIOTH Big nmiy, Opyay ¥ macna, Bia-
HOBJIOIOTH IIOLIKOKEHY 307141110, TIOTIM iX CKJIaJal0Th, BAPOOOBYIOTH i pe-
FYJIOKTb.

He MOxHa J0mycKarH, o6 reHepaTopHa yCTaHOBKA NpauioBana 3 BH-
MKHEHHMHM 6aTapecio Ta HABAHTaXEHHAM. Y LbOMY pasi Iy/IbCallisd BUIPSIM-
HOi Hanpyry reseparopa Gyze 3HAYHOIO i BIUIMBATUME Ha HOTO pobOTY: MiKH
HAIpPYTH CIPUYHAHIOBATUMYTH «XMOHE» CIPaLbOBYBAHHA YyTIMBOTO EIEMEH-
Ta CXeMH CTabiIITPOHA, a OTXKe, I YCI€l CXeMH PeryniaTopa, Xo4a CEpe/IHE 3Ha-
YeHHS BUIPAMHOI Halpyry rFeHepaTopa e #i He JocsAraTiMe Nopora Cnpauso-
ByBaHHs cxemu. L{e mopyurye uiTky po6oTy perynsTopa, 30iiblIye 4acTOTy
MepEeMUKAHHs PEryIIOBAIbHOrO TPAH3HCTOPA, & OTKE, HOTy)KHlCT]: PO3CisiHHS
ii nieperpiBaHHs, BHAC/IJOK 4OT0 TPAH3UCTOP BUXOAMTD 13 JIaLy.
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Puc. 1.29. [Iepesipka diodig:

a, 6, 8, 2— sunpsamnozo 6noka muny BBI;
0, e, €, 2ic — eunpamnozo 6noka BIIB na npobueanns ma obpusanns xona
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V MOMEHT Bia’e€AHAHHA CIOXHBadiB Bijl FeHepaTropa [epeHanpyra, ska
BUHHUKAE HA BUXOAI reHepatopa, BUBOIHUTS 13 Jany HaITiBNPOBI IHUKOBI NPH-
Nay PEryATOpa HAIPYTH, OCKINBKH HAMpyra nepeBuitye NpUITYCTUMI 3Ha-
YEHHS.

Y peryisTopax Hampyry 3 KpeMHieBUMH TPaH3MCTOPAMH 3’ €IHAHHSA 3aTHC-
kaui 11 Ta «+» 3aMHKa€ HAKOPOTKO OOMOTKY 30yIKEHHs, yepe3 Hel CTpyM
He TpoTiKae, TeHepaTop He 30YKy€Thes. PexnM HeGe3neunHi THM, ILO NpU-
3BOIUTH JI0 BiMOBH B POGOTI PEry/II0BAIbHOTO TPAH3UCTOPA, OCKIIbKH HOro
1iepexi eMiTep-KoJIEKTOp NOTPAIUISE i/ IOBHY HATIPYTy aKyMyssTopHoi Oa-
tapei. CTpyM KOJIEKTOpA Ta IOTYXXHICTb, IKa BUALIAETLCA Ha TPaH3UCTOPI, Ha-
6yBaloTh 3HAYEHb, OLIBLINX 33 NPUICTHMI, 1 TPaH3HCTOP, HEPErPIBAIOHCH,
BUXOIMTH 13 JajTy.

Y BUNAAKy KOPOTKOTO 3aMHKaHHs 3aTuckayis 111 i «—» BUXIAHHI TPaH3UC-
TOp PeryaTopa 3aKOpouy€eThbCsl, HANPYTra reHepaTopa He PEry/IIOeTbCA i MOXe
i3 36LIBIICHHAM YACTOTH 0GEPTaHHA JOCATTH HeGE3NeUHOro JUis JIaMn Ta iH-
LIHX CHIOXKMBAYiB 3HaueHHs. L{ei pexum Takok HeGe3neunuit s HaIliBpo-
BiAHMKOBUX IPHIAIB PETyIATOPA HANPYTH.

HajinomupeHilia HECNPABHICTh — PO3PEryNIOBAHHA PETyIiTOpa Ha-
npyr¥ B GiK 3MEHIUECHHS PEryabOBAaHOI HANPyrW N0 3HAYCHHSA, MCHUIOTO
3a EPC 6artapei. [lepexoHaTHCA B [bOMY MOXXHa IPX KOPOTKOYACHOMY Ha-
THCHECHHI Ha MPY>KHHY BiOpaliiHOro peryasropa Hanpyrt, BHACJIIIOK 400
BUHHKATUME 3apAAHUI CTpyM 1 6€3 3aMUKaHHA satuckauis B3 ta 1. o
HECIPABHICTh yCyBalOTb PETYJIOBaHHAM PEryaiTOpa 32 METOAMKOI), OfH-
CaHOIO HHXKHE.

Y KOHTAKTHO-TPAH3MCTOPHOMY pejie-PeryasTopi MOXe CTaTHCH CaMmo-
YHHHE CIPAlbOBYBAHHS PEJie 3aXUCTY, AKE BUABIAIOTH, 3HIMAIOUH KPUIIKY
pesie-peryasTopa, i ycyBaloTh, TPOXH 3011bIIYIOUH HATAT NPYXKHHH pejie
3aXHCTY.

Y pene-peryiaTopi TaKo) MOXKe CTaTHCS BHYTPiluHE OOPHBAHHS, IKE MOXK-
Ha BUSBUTH Ta YCYHYTH TiNbKH B €JIEKTPOLIEXY.

IlepeBipka 6€3KOHTAKTHUX TPAH3HCTOPHHUX Ta inTerpajJbHMX peryis-
TOPiB MPOBOUTHCS TAKOK 32 CIELIaNbHUMU METOIMKAMH. CripaBHicTb pery-
JIATOPIB MEPEBIPAIOTH, BMAKAIOYH iX [0 aKyMyIATOPHOI OaTapei 32 CXeMoio
(puc. 1.30).

SIK HABAHTAXKEHHS Konia 36yKeHHS! BAKOPHCTOBYIOTh JIAMITY TIOTYXKHICTIO
30 Br. [l 11b0T0 perynsTop, po3paxosanuit Ha pobouy Hanpyry 14 B, Bmuka-
IOTb CIIOYATKY 70 6 akymyssTopis (12 B), a notim jo 8 akymysstopis (16 B)
JIBOX IIOCIII0BHO YBIMKHEHMX 6arapeii, a Ul PETYIATOPiB, PO3PAaXOBAHUX HA
28 B, — cnioyarky 0 12 axymynsropis (24 B), a notim 10 16 aKyMYyJIATOPIB
(32 B). SIxwo perynsTop Hanpyrd CIpaBHUH, TO y NEPLIOMY BUMAIKY BMH-
KaHHS JAMIIa Ma€ TOPiTH, a B APYTOMY — He ropiTh. SIKIlo jamna ropuTts, abo
He TOPHTh, B 060X BHIAJKAX BMMKAHHsA, TO PETYJATOP HECIPABHHH.
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Puc. 1.30 Cxema nepesipku npaye3oamuocmi pezyiamopie Hanpyau

TouHiine nepeBipUTH PEryasTOp HANPyry H BUMIPSTH PEryiaboBaHy Hampy-
I'y MOHa 33 JOIIOMOIOI0 IIPUJIAAY, AKUii € cTabiNi30BaHUM JKEPEJIOM HAIPYTH
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3 TIaBHHM 1i perymosansaM 10 35 B (puc. 1.31). Horo BMuxawoTh 10 pery-
JISITOpa, Aadi BMHKAIOTH CXEMY 1, IJIABHO 30UIBIIYIOYH HAIPYTY, CTEXaTh 3a
KOHTPOJIBHOIO JIaMIIOI0 Ta BOJETMETPOM. ¥ MOMEHT YBIMKHEHHS JTaMIH BUMi-
PIOIOTH HAIPYTY, sIKa ¥ Oy/Jie HanpyToro CrIpanboBYBaHHA perynsropa. SIkuo us
Harnpyra He BITIOBIJA€ TEXHIYHAM YMOBaM, TO HAJIarOMXKYIOTh PErysaTop.
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Puc. 1.31. Cxema npunady ons nepegipku 6e3KOHMaKmHux pezyiamopie Hanpyau:
1 — sunpamuuii 6nok; 2 — pesucmop 4 kOm; 3 — mpansucmop KT 803;
4 — pesucmop 1,5 kOm; 5 — pesucmop 0,6 Om; 6 — kondeHcamop

InTerpanbHi peryasaTopu — e NpHIaan Hepo30ipHi i He MiANAraloTh pery-
JIOBAaHHIO, a OTXKe, IX 3aMiHIOKOTb. »

V perymatopax cepii 51120 nepenbageno noce3oHHe peryIOBaHHS 1A 3U-
MOBOTO «3» 1 JITHLOTO «JI» pexXMMIB 3apsKaHHS aKyMylIaTOpHOI Oaraperi,
sIKe 1a€ 3MOTY 3MIHIOBaTH Hanpyry B Mexax 1-2 B. SIKIo rBUHT yKpyTUTH
JI0 yIopy B KOpIycC (TToNoXeHHs «3»), Halpyra reHeparopa MiABUILYEThCH, a
SIKIO BUKPYTUTH (1I0J0keHHs «JI») — 3MeHmyeThes Ha 1-2 B.

1.10. CBMHUEBO-KUC/IOTHI aKyMynaTopHi 6arapei
MpuHLMN Jii CBUHLEBO-KNUCIOTHOrO aKymynsaropa

AxyMmynaTopHa OaTapes, IO BCTaHOBJIEHa Ha aBTOMOOUII 4M TpakTopi,
CILYKHTb [UI IYCKY ABUTYHA CTAPTEPOM, )KUBICHHS IOCTiIIHUM €NEKTPUYHIM
CTPYMOM pIi3HHX CIIOXHUBa4yiB NPH HENpalol4oMy ABHIYHi abo mpu pobori
fioro Ha Manux obeprax, KOJIH MOTYXKHiCTh FeHepaTopa HEAOCTATHS IS KUB-
JIEHHs CIIOXKMBaYiB.

OCHOBHHH CHOXXMBa4, AKUH BU3HAYA€ THI 1 KOHCTPYKUII0 aKyMyAATOPHOL
Garapei, € craprep. ToMy cTapTepHi CBUHIIEBO-KUCIIOTHI aKyMyJIATOpHi 6ara-
pel MOBUHHI MaTH BJIACTMBOCTI IPH BIAHOCHO HEBEJIMKHX rabapuTax Ta Basi
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kopoTkodacHo (5-10 cex) Bimmasatu Bemukuii cTpym 200-800 A mpu mMamomy
BHYTDIIIHBOMY CIajli HANPYTH.

[IpuHuMn aii KUCIOTHOTO aKyMYJISTOpa 3py4YHO MOSACHUTH TAKUM YHHOM.
Ao B NOCYRMHY, 3aN0BHEHY €IEKTPONITOM (BOXHMM PO3YMHOM CipyaHOi
kucnoti — H,SO,) onycruty Ha Aesxiii BifcTani oaHa Biff onHOI B CBHHIEBI
TUTACTUHM, TO MIJ AI€F0 CIPYaHOI KMCIIOTH, LII0 3HAXOAUTHCA B €JIEKTPOJIITI, 110-
BEPXHS IIACTHH Yepe3 AEsKHI 4ac BKPUETHCA TOHKMM LIAPOM CipYaHOKHCIIO-
TO CBHHLIO, 110 HA3UBAETLCA Cybdarom caunito (PbSO,). TIpouec yrBopen-
Hi CynTb(aTy CBUHIIO NPUITMHMTECA, KOIH IOBEPXHi 060X IUIACTHH BKPHIOTh-
st HuM. IIpu NbOMy KisIbKICTB Cip4yaHOI KHCIIOTH B €JI€KTPOJIITI 3MEHILHTHCS
4€pe3 BUTPATy il Ha CTBOPEHHS CynbdaTy CBUHLIO, i [yCTHHA eNEKTPOIITY Bif-
HOBIIHO 3HU3UTHCA.

AxImo mics UBOro 0 MIACTHHY MiAKIIOYHTH BOJBTMETP, TO HOTO CTPil-
Ka He BIIXMIUTLCSA, 60 B TaKOMy aKyMyJSTOpi €NeKTpopyIIiliHa cuna BiZICYT-
Ha. Lle noacHOEeTECS THM, 110 OOKABI MNIACTHHU MaKOTh ONHAKOBHI XiMiYHM
CKJIaJi, a eIeKTPOpyLuiiiHa CHjla BUHUKAE JIMIE 33 yMOBH, L0 ENEKTPOJIIT B3a-
€MOZII€ 3 IUIACTHHAMM Pi3HOro XiMigHOro CKJIATy.

Jinst OTpMMaHH Pi3HOTO XiMIYHOTO CKIIAZy IUIACTHH, & 3HAYUTS, IS OTPHU-
MAHH3 eNeKTPOPYIIiHHOT CHITH, HeoOXinHO 3apsaauTu akyMynaTop. ITix yac 3a-
PAIKaHHA BIAOYBAa€TbCA ENEKTPOIITHYHE PO3YHHEHHS METATY (CBHHIIO).

Ilpn 3apsjpkanHi ONHY NIACTHHY aKyMyJIATOpPA 3’€AHYIOTh 3 IO3UTUBHUM
TIOJIIOCOM DKEpenia NOCTIHHOro CTpyMy, a APYry IUIACTHHY — 3 HETaTHBHHM.
HnacTuuy, 3’€AHaHY 3 TO3UTHBHUM IOMIOCOM [KEPENA CTPYMY, HA3HBAIOTH
IIO3MTHBHOIO, 4 3 HETAaTUBHMM — HEAaTHBHOIO.

[Ipu npoxomxeHHi 3apsaHOTO CTPYMy CyNb(aT CBHHIO MTO3UTHBHOI IIac-
THHU NIEPETBOPIOETLCA B nepekuc cBUHLEO (PbO,), a cynedar cBunuIO Hera-
THUBHOI IIIACTHHY — B MeTasleBHii cBuHeLb (Pb) y Bumsaai ry6uaroi 3PHXJIEHOL
MacH, IIpH 1bOMY B PO3YHH BHIINAETbCA CipYaHa KHACIOTa (H,SO,). Tomy npu
3apsUKEHH] I'YCTHHA ENEKTPONIITY 361IBIIYETHCS 1O TOTO MOMEHTY, IIOKH BECh
Cynb¢ar CBHHLIO 060X MIACTHH HE NIEPETBOPUTHCSA B AKTHBHI PEYOBHHH PbO,
Ta Pb. B npoueci 3apsamkenns HeratuBHuil €JICKTPOJ BHAIIAE B €JEKTPOIIT
TO3UTHBHO 3apADKEH] 10HH CBHHLIO, 2 HA HhOMY 3aIMINAIOTHCS HaUTHIIKOBI
C/IEKTPOHH i BiH 3apAIUKAETHCS HETATHRHO. 3 IO3HTHBHOTO €IEKTPOAA ABO-
OKHC CBHHLIIO B 0OOMEXEeHii KUIbKOCTI IEPEXOAUTH B €NIEKTPOJIIT, A€ MPH 3’ €~
HaHHi 3 BOJIOIO I0HI3Y€ThCA HA YOTUPHOXBAJICHTHI i0HH cBuHIIO Pb*" Ta onHo-
BaJIeHTH] ioHM rinpoxcuny OH". Baxki 40THPbOXBANEHTH] 10HH CBHHIIO He
TIOKHAIOTH [IaCTHHY, @ OCINAKOTh i 3AIMINAIOTECA Ha €IEKTPOJIi, CTBOPIOIOYH
IIACTHHI NO3UTHBHMI moTeHIia. ToMy Mik eneKTpogaMu BHUHHMKAE pizHHLA
norexuianis. Koau akyMynsTop MoBHICTIO 3apsAmKeHHi, 1s €JIEKTpOpy1IitiHa
CUNla Ha €JCKTPOAAX JOCATaE CBOrO MaKCHMAJIbHOTO 3HAY€HHA, [iC/IA YOro B
NEKTPOIITI TPOXOAMTE GypXJIMBE ra30yTBOPEHHS BHACIINOK po3KIagy Bogu
HA BOJICHb Ta KHCEHb.
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IIpouecH, AKi BiAOyBarOTbCs B CBUHIEBOMY aKyMynsTOp1 NiJL yac Horo pos-
PSDKEHHS Ta 3apsUKeHHS, N0Ka3aHo Ha puc. 1.32.
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Puc. 1.32. Cxemu npoyecis, Axi 6i06y8aiomvcs. 6 C6UHYEBOMY AKYMYNAMOPI
a — po3pAdNCanHs; 6 — 3apA0ICaAnHA

Ximiusi peaxuii, mo Bia6yBarOTECS B aKyMYJISTOPI, OMHCAHO TEOPIEIO «I10-
nABiiiHoI cynbdiTauii», pospobnesoi B 1883 poui k. I'mancTonom ta A.Tpaii-
6om. [i MOXKHA NPEACTABMTH B TAKOMY BUIVIALL

PbO,+Pb+2H,S0,=2PbSO,+2H,0.

Jie 31iBa PaBOPyY MAEMO NPOLIEC PO3PAIDKAHHS, a CIIPaRa JiBOPYH — 3aPSDKAHHA.

1.11. bypoBa ¢cBUHL€BO-KMCNOTHUX
aKymynaTopHuX 6atapei

AKyMynATOpHa 6arapesi CKIaJaeThesl 3 NOCMIJOBHO 3'€/HAHUX aKyMYyIIATO-
piB. B aBTOMOGIIIAX Ta TPAKTOPax BUKOPHCTOBYOTh cTapTepHi aKkyMynaTopHi 6a-
Tapei 3 HOMIHATBHOIO HATIPYrolo 6 Ta 12 B, sIKi CKIaaKTHCA Bi/ITIOBITHO 3 TPHOX
T4 WECTH aKyMynsTopiB. SIKIIO HOMIHATbHA HANpyra GopToBOI MEpexi CTaHo-
BUTH 24 B, 3a3B1Yaii BUKOPHCTOBYIOTh 1Bi 12-BONKTOBI aKyMy/ISTOpHI OaTapei.

C11iJ1 323HA4UNTH, 1O 6-BOTETHI aKyMyJIATOPHI Gatapei HuHI 3 BUPOOHMUTBA
3HIMaIOTh.

CauHLEBi akyMyyisaTopHi Gatapei (puc. 1.33) BUIYCKAKOTh B €EIHHOMY MO-
Ho601i 11, BUTOTOBIEHOMY 3 €GOHITY, TEpMONIAcCTy (HANOBHEHOro noJie-
THJIeHy), NOMINpONineHy 4y 3 nonictupony. Li Marepianu 3a0e3ne4yIoTh Te-
T1710-, MOPO30- i KHCOTOCTIMKICTb, @ TAKOXK MEXaHIuHY MilHICTh. MOHOGI0K
noniJieHo meperopoakamy Ha komipku, Ha ani koxwnoi KOMIpKH MICTAThCH
npuaMu 12, siKi € ONOPOIO /sl EEKTPOAIB Ta CenaparopiB i CTBOPIOIOTH 1IPO-
cTip, NpU3HAYSHHUH I HArPOMAUKCHHS LLTAMY, WO yTBOPIOETHCA BHACJi0K
OIUIMBAHHA aKTMBHOI Macu esnektpoais. lle 3anobirae 3aMHKaHHIO ILIAMOM
Pi3HOMMEHHHX €JIEKTPOJIB.
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Puc. 1.33. Cmapmepna akymynamopna 6amapes;
1 — necamuena nracmuna; 2 — cenapamop, 3 — NO3UMUEHA NIACUNHA,
4 — bopu; 5 ~ cimxa; 6 — micmok; 7 — kpuwika, 8 — nepemuyka; 9 — npodka;
10 — knema; 11 — monobaok; 12 — npusma; 13 — 610k erekmpodie.

V KoHii KoMipii MOHOONIOKA BMIIIEHO HETATHBHI | Ta MO3UTHBHI 3 eNlek-
TPOAH, BiJOKpeMIIeHi cenaparopoM 2 i 3i6pani B G110k enexrponis 13. Enek-
TPOIM OAHIET MONSAPHOCTI 3BAPEHO Mix cOOO0I0 3 IEBHUM 3a30POM CBHHIIEBHM
MicTKOM 6, 10 AKOTO NIPHBApeHo COpH 4.

EnexTpoa KoXHOI NONAPHOCTI CKI3AAEThEA 3 AKTHBHOI MacH 1 IPaToK, IpH-
3HAYEHHUX U1 CTPYMOBIIBEICHHS i YTPUMYBaHHs aKTHBHOI MacH. I paTku BH-
JIMBAIOTH i3 CBUHLEBHX CIUIABIB, J0 SKHX AoganTh 4,5-6,0% cypmu s 361b-
HICHHS MeXaHiuHoi MilHocTi, Ta 0,2% MUKy A7Is MiABHILEHHSA KOPO3iiHOI
cTiikocTi. Maca rpatok craHoBUTh 10 50% Macu rmnacTusy. Ha rpatku nnactia
HaMa3yeThes NacTa, Ka BUTOTOBIAETHCA 31 CBUHIIEBOTO NOPOIIKY Ta PO3YHHY
cip4aHOl KMCJIOTH; B NIACTY A/ HETaTHBHUX IUIACTHH JOJAETHCS PO3LIMPIOBAY
JUIS TIOTepEelKeHHs 3MEHIIeHHs Ty04acToro CBHHIIO NIPH eKCIuiyarauii Gara-
pei. Iacta nicis enexrpoximMigHoi 06poOKkH ((HopMyBaHH) IEPETBOPIOETHCH Ha
BHCOKOIMOPHCTY akTHBHY Macy, Ilicist cymxy miacTus ix 36uparoTh y 00Ky,

ToBlMHA NIACTHH 3aNEXHUTh BiJl peXuMy pobOOTH, TEpPMiHY C1yXOH aKy-
MynaTopHol Garapei i ctanoBuTh 1,5-2,0 MM Ta 2,4-2,6 MM I akyMyns-
TOpPHHUX Garapeif BiANOBIIHO IETKOBUX Ta BAHTAXKHUX aBTOMOOiB. [InacTyHu
MaioTb (opMy, 10 HAGAHMKAECTHCA 1O KBAAPATHOI: IIMPHHA 1 BUCOTa — BIJNO-
BigHo 1431 119 abo 133,5 Mm.

ChiBBiZHOIUEHHS MiX KUJBKICTIO MMO3UTUBHHUX Ta HEIaTHBHUX €NEKTPOIIB
B OfIHOMY aKyMYISTOpi B pi3HMX TuUnax Oarapeii pisHe. 3BUYaiiHO, KiNBKICTH
HETaTUBHUX €JIEKTPOIiB Ha OQUHULIO OLIbILIA, HIXK MO3UTHBHUX.



64 Enexrpoobnagnanks astomoGinis i tpaxropis

Mix nacTHHaMH B OJIOKaX CTaBIATh CENaparopH 2 — BiIOKpEMIIIOBadi 3
KHCJIOTOCTIiKOTO IOpYBaTOro Marepiany. BoHu npusHadeHni mis 3ano6irad-
Hs CTHKaHHIO Pi3SHOMMEHHHX €JIEKTPOAIB i KOPOTKOMY 3aMHKAHHIO MIXK HUMH.
3aB/AKHM BeJIHKii OpyBaTOCTi Ta JOGPii 3MOUYBAaHOCTI CEenapaTopH He nepe-
HIKO/KAOTh BUIBHOMY JOCTYIY €JIEKTPOJITY O aKTUBHOI MOBEPXHi [IACTH-
nu. CenapaTopu 6arapeil BUTOTOBIAIOTH 13 MINOpPY, MIIIACTy Ta MOPOBIHiNY.
ToBmuHa ix cranoeuts 1,15 1,3; 1,5; 1,7; 1,9 mm.

Kpumku 7 3 e60HITY 4H 3 IIacTMacu MOXYTb 3aKPHBATH OKPEMi akyMyJis-
TOpHI BiAciku. Ha cyyachux Garapesx 3aCTOCOBYIOTb €AMHI KPHUILKH, K IPU-
BApEHi YU NPUKJIEEH] 10 MOHOOI0KA. KpHUILIKH MarOTh OTBOPH I BUBEIEH-
Hs GOPHIB 1 3aJIMBAHHA €NEKTPONITY. 3JIMBHI OTBOPH TOPIOBUHH 3aKPUBAIOTH
npobkamu 9 i3 BeHTHIALIHHNME oTBopamu. Crienia/bHi BigbuBadi B npobkax
NEPEMIKOKAIOTH BUILIECKYBAHHIO €JIEKTPOJIITY Kpi3b BEHTHIALIHI OTBOPH.

OxpeMi akyMynSTOpH 3’ €QHYIOTH y GaTapei 3a JONOMOTOI0 NEPEMUYOK, sIKi
MOXXYTh MaTH Pi3HY KOHCTPYKLiK0. Y 6arapesx 3 iHAUBiAyaIsHUMH KPUIIKaMH
IIEpEMHUYKH PO3TaIIOBaHi yropi. ¥ BHIAAKY 3aCTOCYBaHHS CHINBHOI KPHILKH
(MOHOKPHILIKH) IIEPEMHYKH PO3TALIOBYIOTh HAJl NEPErOPOAKAMH MOHOOJIOKA.
VKOpOueHi MidKeJIeMEHTHI 3’ €JHAHHS HE TUIBKHM 3MEHIIYIOTh OMIYHHMI ormip, a
H Jar0Th 3MOTY CKOPOTHTH BUTPATH CBHHLIIIO JJIS BUTOTOBJIeHHs Oartaped i, oT-
xe, 1l Macy. BincTaHb MiXX BEpXHIMHU KpasiMH ILTACTHH 1 KPHUIIKOK) CTaHOBHTh
6mu3bko 20 MM 1711 KOMIIEHCAL(i] KONMHBaHb PiBHA €IeKTPONITY Ta BiIOKpeM-
JIEHHA HOTro Kpareib y pa3i BEJHUKOro ra3oBH/UIEHHS — «KUIIHHS — HAIpPH-
KIHII 3apsaKaHHs.

Baay, npuramanHi 3BHYaHHUM aKyMYJIATOPHUM OaTapesM (3HIKEHHS piB-
Hsl €JIeKTPOJIITy, IPUCKOPEHA KOPO3isl [PATOK MO3UTHBHOTO EJIEKTPOZIA, CaMo-
PO3psADKaHHA), CHPUIHHIOIOTECA HAsABHICTIO 4,5—6,0% CypMi B CILIaBi CBHH-
Lf0, IO BUKOPHCTOBYETHCA /U1 BUTOTOB/ICHHA IPATOK enexrpo,uua Kpim toro,
noTpi6HO MepioAHMYHO HepeBipATH PiBEHb ENEKTPOIITY, i B pasi notpebu Jo-
JIMBAaTH JUCTHIBLOBAHY BOAY.

I{ux Bazx He MalOTh TaK 3BaHI HEOOCIYroByBaHi Oarapei, B AKX 3aMiHEHO
Marepiaiu IpaTok, TOOTO MO3UTHUBHI €EKTPOH BUTOTOBIIAIOTE 13 CBHHIIIO, Jie-
roBaHoro cypmoro 1o 1,5% i kagmiem 1o 1,5%, a IpaTKy HETaTUBHUX €JIEKTPO-
JIiB — 13 KaJIbII€BO-0JI0B’ SHUCTOIO CILIABY, 110 MICTHTb 10 0,6-0,9% Kanbiiiio
Ta 710 0,5-1,0% onoBa. Yum Oinbiie CypMH B CBHHINIO, THM HIBUIIE HPH MEH-
Wil Hanpysi, [0 MPHKJIaJeHa 10 eJIeKTPONIB, BOHH HAarpiBaloThes #i BinOyBa-
€TbCA €IEKTPONITHYHE PO3KJIAJAaHHA BOAM 3 BHALIEHHAM BOJHIO Ta KMCHIO.
ToMy HaBiTH pH HOpPMaJbHIH Halpy3i B Mepexi €leKTpoobNaiHaHHA aBTO-
MOOLUIS aKyMyJIATOpP TPOXH «KHMIHUTB». 3aCTOCYBaHHA HOBOI TEXHOJIOril BH-
FOTOBJICHHS aKyMYJIATODHHX JETaJIeH, 110 He BUMarae 0COOMMBUX JNHMBAPHUX
AKOCTE, Aa€ 3MOTy 3MEHILUUTH BMICT CypMH 10 2,5-1,5%, a nobaBka xaamiio
1o 1,5% 3abe3neuye qpiOHOKPUCTANIIYHY CTPYKTYDY, SIKa CIPULE 3MEHILIEHHIO
KOpO3ii eJIeKTpOIiB.
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V Mano- i HeobcyrosyBanux Garapesx He TUIBKH 3aMiHEHO MaTepia rpa-
TOK, a i 3p0o6/eHO TaKi KOHCTPYKTHBHI 3MiHHU:

1) MO3UTHBHI €1EKTPOAU BMILIEHO B CENAapaTOpP-KOHBEPT, AKNH 3aKPUTHH
i3 TpbOX GOKiB;

2) 610K eneKTpomB PO3MILIEHO Ha AHI MOHOG/IOKA /A 301IbIIEHHS Ki/lb-
KOCTI eNIeKTpoiTy 63 36inpIueHHs rabapuTHUX po3Mipis 6arapei,

3) TOBIIMHA ENIEKTPO/IB HE NIEPEBHILYE 1,9 MM, 1110 JaJI0 3MOTY 30iNBIIMTH
iX KiIBKICTb, TOGTO 3HM3UTH MUTOMI CTpyMH Oe3 3MiHM rabapHTHHX pO3MipiB
Harapef;

4) 3aCTOCOBAHO CETIaPAaTOPH 3 MEHIIMMH TUTOMUMH ONIOPOM 1 TOBILHHOIO;
aKyMyJIATOPH 3’ €IHAHO Yepe3 eperopoaKy MOHOO00Ka; BHyTplumm omp 6a-
Tapei TaKoX SMEHILYETbCA BHACJIJOK TOTO, L0 IMTOMHIA OIIip IPAaTOK i3 CBUH-
11eBO-Ka/IbLI€BO-0I0B AHUCTHX, @ TaKOX MaJoCypM ’SHHCTUX CIUIaBiB MEH-
M, HiX I'PATOK i3 3BUYAHHOr0 CBHUHIIEBO-CYPM SHUCTOIO CILIaBY.

Heo6cnyrosyeani 6arapei MaioTh Taki IepeBaru: Kpamti IyCKOBi SKOCTI,
36inbIueHnit TepMiH ciyxOH, MOJMIIEH] 3apsaHi XapaKTePHCTHKH, MEHIIe
CaMOpO3PsKAHHS, nocnabneny xopo3uo [O3UTHUBHUX €JIEKTPOLiB, HEMAE MO-
Tpebn y ,uonyxaaﬂm BOJIH B IIPOIIECi EKCILTyaTalii. [X BUIMYCKalOTh Y repMeTHy-
HOMY BHKOHAHi. BOHY He MAIOTh 3a1MBHUX TOPJIOBHH, IIPOTE obnagHaHi crie-
LiaJbHUM {HINKATOPOM 3apA/KEHOCTI, KOJIp AKOTO 3MIHIOETHCS, KOJH BOHA
J0CATraE MeBHOro MiHiManbHOro piBHsA. OCTaHHIM YacoM po3pob/eHa TeXHO-
JIOTif BUrOTOBJIEHHS IJIACTHH METOAOM HAIMJICHHS aKTHBHOI MacH Ha ILIACT-
MacOBY CTPIUKY, L0 OAHOYACHO € CEIapaToOpOM.

IMic/s NpocodyBaHHA B €IEKTPOJITI i CTPIKM 3TOPTAalOThCA B TPYOKM
i CTBOPIOIOTH LHMNIHAPUYHUA aKyMyJIATOp, AKMH Mae BUBOAM 3 060X CTOpiH
no oci nwiiHApa. 30BHILHE MOCHITOBHE 3’€AHAHHA NEPEMUYKAMU 6-TH Ta-
KMX aKyMyJISTOPiB CTBOPIOE 12-TH BOJILTOBY aKyMyJATOpHY Gatapeto. I'010B-
HOIO MIEpPEBATOI0 TaKoi Oarapei siKa OTPHMana Ha3By MOHOJITHa € MajoraGa-
PHTHIiCTB, 3Ha4He 301IBIUCHHS CTPYMY XOJOIHOI MPOKPYTKH, JIOBrOBi4YHICTb.
Hanpuivian, akymynsaropsa 6arapes VRLA npu eMHoCTi 56 A roa B cTapTep-
HOMY pemnm Moxe BiznaBatu ctpyM 850 A. IIpu 11bOMy BOHa Ma€ 3MEHILEH]
PO3MipH [OPIiBHAHO 3 AKYMYIATOPHUMH GarapesMH aHaJOri9HOI EMHOCTI.

CBHHIIEBI CTapTepHi aKyMy/ITOpHI OaTapei MapKyrOTh 3riJJHO 3 JE€PXKas-
HuMH cTanaapTamu. [lepiua uudpa Mapkysanns (3 a60 6) XapakTepu3ye Kilb-
KiCTb IIOCNIIZOBHO 3’€JHAHMX aKyMyJISTOpiB y Oarapei, sika BU3Hayae ii HOMi-
HanpHy Hanpyry (6 a6o 12 B). Jlitepu CT o3naualoTs, o 6atapes cTaprepHa.
Tonansmi uydpy BU3HAYAIOTH HOMIHAIBHY EMHICTB Y 20-TOAMHHOMY PEXUMI
pO3pAIkaHHs, a iTepu — MaTepian MoHobnoxa (E — ebouiT, T — TepMoruiact,
IT — nonierunen), marepian cenaparopis (M — mimnact, P — minop, II— mnac-
Tunop, C — CKJIOBOJIOKHO pa3oM i3 SKMMOCH i3 cenapaTopis) i Bukonanss (H -
HECyX03apsKeHa, A — 31 CHUIBHOIO KPHILIKOIO, 3 — GaTapes 3aJIuTa eIeKTpo-
JITOM 1 MOBHICTIO 3apskeHa (HeoOCIyroByBaHa)).
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1.12. TeXHiYHi XapaKTepuCcTUKN CBUHLEBO-KUCNTOTHNX
aKymynaTopHux 6atapen

B VkpaiHi BUKOPUCTOBYIOTbCS aKyMYIIATOPHI Oarapei, 1o BUpoOIA0ThCS
B Vkpaini, Pocii, Kasaxcrasni, binopycii Ta inmux kpainax CHJI. B To# xe 4ac
PUHOK YKpaiHH 3alIOBHEHHII aMEPUKaHCHKUMH, ATIOHCHKHMM, HIMELIbKHM, 1H-
AIMCBKMMH, KOPEHCHKMMH, OOIrapCbKUMH Ta IHITHMH aKyMyIATOPaMH Pi3HUX
THIIIB, pO3MIpiB Ta EMHOCTeH. BUKOPHCTaHHSA TOTO YM iHIIOrO aKyMyJjsATOpa,
K [IPaBUJIO, MA€ BiINIOBIaTH KPaiHi BUTOTOBJIEHHS aBTOMOOLIA 44 TPaKTOpa.

B Tabn. 1.4 HaBegeHO XapaKTEPHCTHKH aKyMYJSATOPIB, IO BCTaHOBIIO-
JOTHCA Ha aBTOMOOGLIAX Ta TpakTopax, sAKi BUIyckaioTkcs B kpainax CH/L, a B
Tabn. 1.5 — AEAKUX IMIOPTHUX aKyMYJISITOPIB, AKi MOXHA KyITHTH B YKpaiHi.

Tabnuyn 1.4
Posmipu, MM | O6’eM Butparu, 1 3acTOCOBYETHCS
barapes |[los- |IIIn-| Bu- |enextpo-Kucnoru ryc- Bomn Ha aBTOMOOIIAX
»xuHa|puHalcoTa| JITY, 1 | THHOW 1,83 Ta TpakTopax
6CT-43A3| 240 | 179|225 33 0,89 2,41 [3A3 «TaBpis»
Ta Moguikarii
TPaKTOpH
JAT-75MJI, T-150K
6CT-50A | 258 |1741234] 3,6 0,95 2,65
6CT-55 2601721223 3.8 0,775 |3,025|BA3, AJJIK, JIyA3
6CT-55A3]240 | 175|210 4,5 1,25 3,25 [EpA3, X
6CT-75 356 [ 176|236 6, 14 3,8 |TA3, YA3, PA®
6CT-77A3]| 3391176 210] 6,1 1,65 4,45 |BanTtaxni A3
6CT-90 421 1180|240| 74 1,73 4,67 |Baurtaxui 311,
KA3, JIA3
6CT-105 | 4761187240 73 1,98 5,32 [PA®, I1A3
6CT-110A3| 330 {239]230| 6,2 1,74 4,46 |I'A3 4509, 3301
6CT-132 [ 5141211244 9,0 2,5 6,5 |benA3
6CT-135A[ 511 {192]239] 8,0 2,24 5,76 [EpA3, KAB3
6CT-182 | 522 |282]243| 122 33 8,9 IMA3, Ypan
6CT-190 | 582 1237]236| 11,1 3,0 8,1 |KamA3, KpA3
6CT-190A| 525 [239]243| 104 2,8 7,6 |benA3, MA3
3CT-150 [ 326176240 4,7 1,27 3,43 |ABTOOYCH, JIA3,
tpakrop T30 A80
3CT-155 326179241 4,7 1,27 3,43 |Tpaxropu MT3
3CT-215 | 3261771240 4,7 1,27 3,43 {Tpaxrop MT3-80,
JIT3-55
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Tabnuyn 1.5
Posmipy, MM 'F « 3
== 3acrocoByerbes
Barapes Kpaina, ¢pipma Jog- |11Iu-| Bu- % 2| Ha aBTOMOGIIAX
JKHHA [PHHA|COTa| = § Ta TpakTopax
1 2 3 4 15| 6 7
6CT-36 |ABctpis, «B’A’'REN» | 200 | 130 (230175 MAZDA 121,
AUDI 50, FIAT 126
6CT-43 |Opanuis, «kDELCO» | 210 | 175}210|210 [ALFA ROMEO,
Kopes, «YUSIMI» 208 | 1751175(200|TOYOTA,
Itanis, « FIAMM» 207 | 1751190|210 |[FORD FIESTA,
Asctpis, «B’A'REN» | 210 | 175|175]|210 ([HONDA,
ITanis «<AAA» 207 | 175]190|210 |OPEL Kadett,
PEUGEOT 205,
RENAULT R9-R19
6CT-44 |€rumet, «CHLORIDE»| 205 | 175 [190{300 [FORD FIESTA,
Agcrpis, «B’A'REN» | 211 | 175(190 (210 BMW
@parig, «kDELCO» | 207 | 175|175|210|OPEL, AUSTIN,
Himeuunna, «BOSCH»| 211 | 1751190210 MINI, VWK 70
Kopes, «YUSIMI» 208 | 1751190210
6CT-45 |Xopsaris, «MUNJA» | 210 | 175|190]|220 [AUDI-100, HONDA
Ascrpis, «B’A’'REN» | 210 | 135 (225|220 [VOLKSWAGEN
Kopes, «YUSIMI» 217 |1 135{201{190 |PORSCHE,
®pauuis, «KDELCO» | 210 {207 [175{175 [TALBOT SIMCA,
Iranis, <AAA» 217 | 135|225|210|MASDA 121,
MITSUBISHI
6CT-50 |Apctpis, «B’A’'REN» | 249 | 175175320 MASDA 1500, 1800
ITamis, «<AAA» 202 | 170 225|220 HONDA PRELUDE
Opannig, «kDELCO» | 207 [ 1751190|225
Kopes, «YUSIMD» 200 | 169]198(220
6CT-55 [Himeuuuna, «BOSCH»| 246 | 1751190|255|BMW 320, FIAT 1,6,
Opanmis, (DELCO» | 242 {175 175255 (HONDA CONCERTO
Asctpis «B’A'REN» | 246 [ 175 (190|255 |ALFAROMEO
Cruner, «CHLORIDE»| 235 [ 175 (180|375 |[FIAT 131, 132
Itanis, «<FIAMM» 207 | 1751190|270 MASERATI
Icnanig, «TUDOR» 242 | 1751190|255 |OPEL ASCONA
Itanis, «<AAA» 207 | 175 (226|255 |ROVER 2135E
CILIA, «FIVE STAR» | 216 | 1721207255 |[TOYOTA
Kopes, «YUSIMI» 241 {175]195{255
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1 2 3 4 |1 5|6 7
6CT-60 (Opanuis, kDELCO» | 242 | 175|190 (310 [BMW 628-630-635,
Itanisa, «KFIAMM» 242 |1751190|330|CITROEN BX 170,
Xopsarig, «(MUNJA» | 245 | 175 (190|300 |ALFA ROMEO,
Kutait “XINXU” 280 | 1731240240 |[FIAT 1.7-1.9-REGATA,
Abctpis «B’A’'REN» | 246 | 175|190 {280 [MERCEDES
Himequnna, «BOSCH»| 272 | 173 [225| 170 |190E-200-220-230,
Iranisa, «<AAA» 242 | 176 1190|320 |OPEL SENATOR
CIIA, «FIVE STAR» | 216 | 172 [207(3002,8/3,0,
Typuis, «MUTLU» 260 | 178 1205|240 [PEUGEOT 404,
Kopes, «YUSIMI» 168 1203|235 |RENAULT R25
ESPASE, VOLKS-
WAGEN POLO,
VOLVO 740-760-
850-960, ROVER
827, SAAB 9000
6CT-66 |Himeuunna, «<BOSCH»| 305 | 175|190{300 |MASDA 1, CAPELLA,
TEX 293 | 175|175[400{VOLVO 142-144-
@panuis, «kDELCO» | 277 [175|175|300|145-164-245-264,
Ascrpis, «B’A'REN» | 327 | 175 [ 195|300 [FIAT 124-125, ALFA
€runet, «CHLORIDE»| 270 | 175 | 190|420 [ROMEO GIULIA,
Itanis, «FIAMM» 302 | 175175{300|CITROEN ID-DS
Xopsaria, <MUNJA» | 270 | 175190300 {19/20/21 BMW 320.
CIIIA, «FIVE STAR» | 216 |172|207310{325. FORD 26M
Kopes, « YUSIMI» 300 [175]190{300
6CT-70 |®panuis, «DELCO» | 277 | 175 {190 (380 [BM 325-535, CIT-
Agctpis, «B’A'REN» | 306 | 175]225|315|ROEN XM, MER-
C€runer, «CHLORIDE»| 300 | 170 | 20 {470 [CEDES 300 SE/SEL
Itanis, «FIAMM>» 278 | 175190400 [380-450-190D-230-
[Tanis, «<AAA» 278 | 176 1190|420 (280, OPEL ASCONA,
Kopes, «YUSIMI» 271 | 168 1203 (315 |[PEUGEOT 505-405D,
PORSCHE
6CT-75 |Asctpis, «B’A'REN» | 278 | 175 | 190|420 [MERCEDES 300 SE,
Himeuyynna, «<BOSCH»| 278 | 175 | 190|400 |350-380-450-190D-
Kopes, « YUSIMI» 301 | 1721202 (280 |200D-230CE-280 CE,
Kurait, “XINXU» 302 | 1751228300 |OPEL ASCONA,
TEX 338 | 175240300 [OMEGA-KADETT
Xopsarisa, «MUNJA» | 270 | 175|190 (350 [D-SENATOR TD,
ALFA ROMEO
GTV 2,0,

FIAT 127D.
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1 2 3 4 | 5| 6 7
6CT-88 |Himeyuuna, «BOSCH»| 381 [ 175|190(398 BMW 730-740-750,
Opanuis, KDELCO» 381 [175]175]450(850,
ABsctpis, «B’A'REN» | 381 |175|190}395 [FORD TRANSIT,
Kopes, «YUSIMI» 378 11751190395 |[HONDA LEGEND,
Crunet, «CHLORIDE»| 350 | 1751190564 JEEP COMMANDO-
Xopsarig, <MUNJA» | 380 (174 190|395 [WAGNEER-GHE-
Itanis «<FIAMM» 381 | 1751190395 ROKEE MASDA
RX4-RX5-RX7
6CT-90 |Kopes, «YUSIMI» 418 | 178 (229|400 |AUDI 100 2000CC/
Kuraii, “XINXU» 410 | 180 (230(450|CD, BMW 324D/
Himeuyunna, «BOSCHy»| 381 | 175]190[450 |TD-524TD,
ABctpis, «B’A’REN» | 381 | 175(190(450 [CITROEN CX 2,5D/
Itanis, «FIAMM» 304 [ 175|208 {400 [TD, FIAT
Itamis, «AAA» 304 | 175|208 {400 [CAMPAGNOLA,
OPEL RECORD D,
VOLVO 240D-244D-
-~ |740D/T D-780TD
6CT-100]Himeuunna, «BOSCH»| 353 | 175|190 500 (MITSUBISHI.
Itanis, «<AAA» 328 | 175206 450 [NISSAN, TOYOTA
CUIA, «FIVE STAR» | 306 | 173227420 MA, ISUZU
Kopes «YUSIMI» 271 | 264 1206|440
Apctpis, «B’A'REN» | 413 | 175]233 (360
Tex 350 | 175190500
Kurait, “XINXU» 502 (211 248|510
Xopsatig, <MUNJA» | 380 | 174 (190|420
Itania «FIAMM» 328 | 175]215|450
6CT-120}ABcTpis, «<B’A’'REN» | 513 | 197 [ 240|400 [FIAT ALLIS A4D,
Kopes, «YUSIMI» 515 | 190 | 195|420 IVECO 100-110-
Kurait, “XINXU» 504 | 182(257(420{130NC, DAF FA 1100
ITanis, «FIAMM» 508 [ 1751205(600 [DT-2505DHS, MAN
ITamis, «<AAA» 344 1172 (205]500(15.168
6CT-135|ITania, «kFIAMM» 508 | 175|205 (600 MERCEDES 1219-
Kurait, “XINXU» 504 | 182267|405{1419, SCANIAR
ABctpis, «B’A'REN» | 520 | 198 (212|450 |82H-R92H, VOLVO
Kopes, «YUSIMI» 515 1190195420 [F7-FL7-614/140
6CT-143|Itanis, «<FIAMM» 514 |218|210{630(IVECO 180.24-
ITania, <AAA» 514 |218(210}630(180.26, SAME, FIAT
Xopsaaris, (MUNJA» | 510 | 189 (223|460 |684-170-TURBO 300,
Abctpis, «B’A'REN» | 520 |220 (210630 MAN, MERCEDES

MAGIRUS LKW
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1 2 3 4 | 5| 6 7
6CT-180[Kurait, «XINXU» 515 | 248 | 268 | 540 [FIAT LKW,
Xopsaris, (MUNJA» | 510 | 2331233610 MERCEDES, FORD
Asctpis, «B’A'REN» | 513 |223 223|600
ITamsa, «FIAMM» 513 {223 (223|800
Kopes, «YUSIMI» 507 [277]222{570
6CT-190{lOrocnagis, 524 {230|238 (570 MAN, MERCEDES,
«ZLETOVO»
Kurait, «XINXU» 502 211248590 |[SAURER-LKW
6CT-200(franis, «<FIAMM» 513 223223 (850 MAN 40.400
Kurait, «XXINXU» 515 {268 (268|600 |SCANIA-LKW,
Asctpis, «B’A’'REN» | 523 2951250630 (IVECO 190.42,
Kopes, «YUSIMI» 507 | 2772221630 [VOLVO F16F-F89-85
FIAT AGRI 158 DT

1.13. OCHOBHi eneKTpNUHi XapaKTepucTUKN CBUHLEBO-
KUCNOTHUX CTapTepPHUX aKyMYNATOPHNX 6aTtapen

Jlo OCHOBHHX €JIEKTPUYHUX XapaKTEPHCTUK CTapTEPHHX aKyMyIATOPHHMX
Garapeit Hanexarb: EPC, Hanpyra, BHyTpiLiHi# Omip, EMHICTb, IIOTYXHICTB,
eHepris, CaMOpO3psKaHHA, TEPMiH CIyXOH.

EjiexTpopymiiiHO0 CHJIOI0 aKyMYJISITOPAa Ha3UBAIOTh anreGpaiyny pis-
HHIIFO HOTO €JIEKTPOIHHX MOTEHIialiB, AKIIO 30BHILIHE KOO PO3iIMKHEHE:

Ea =0, -0,
Je ¢, i ¢_ — NOTEeHLiany IO3UTHBHOTO Ta HEFAaTUBHOTO €NIEKTPOIiB, KOJIH 30-
BHIIITHE KOJIO PO3iMKHEHE (BHMIpIOIOTH 3a JOMOMOTOI0 KaIMi€BOTO EJIEKTPO-
7, BMIIIIEHOTO B eJeKTponiT). 3 npaktuyHoo Merolo EPC MoxHa BU3HAYHTH
BOJIGTMETPOM i3 BEJIMKMM BHYTpiHIM onopoM (He MeH sk 300 Om na 1 B)
YH MOTEHLIOMETPOM.

EPC akyMmynsaTopa 3aeXuTh Bif I'YCTHHH, i Ay)Ke Majo BiJ TeMIepary-
pu enexTpoity. Konu rycTvHa enexTposiTy OfHAaKOBa B 3apsKeHiH i po3-
psmkeHiit 6arapei, To EPC maibke onnakosa. Tomy 3a EPC He MoxHa po6GuTH
BHCHOBOK [P0 CTYIiHb 3apspkeHocTi 6arapei. EPC Takoxk He 3a1€XHTh BiX
PO3MIpIB IUIACTHH B aKyMYJIATODI.

EPC cBHHIIEBOTO aKyMyJIATOpa MPUOIN3HO MOXKHA BU3HAYUTH 32 EMITIpHY-
HOIO Gopmyrnoro, B:

E =084+,
e Y — I'yCTHHA eNeKTPOIiTy 3a TemueparypH + 25 °C, r/cm’.
EPC 6arapei, mo CKIagacThes 3 aKyMyJIATOPIB, 3’ €AHAHUX OCIZIOBHO,
E,=mE.
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Hanpyra akymyJ1siTopHOI 6aTapei — HallBaX/IMBIIIKI apaMeTp Ha NPaK-
taui. IIpu pospsmxandi Bid Hwkye, Hix EPC, a npu 3apsmxanui — suie EPC
BHACJIJIOK CHajly HANPYTH Ha BHYTPILIHEOMY aKTUBHOMY OIOPi Ta €JIEKTPO-
AHi# nonspusanii. Hanpyry axymyssTopHoi 6arapei BU3HaaioTh 32 GopMy-
JTaMH:

pH 3apsiDKaHHI:

U,=E4+E, +1,Rq;

NP1 PO3PsDKaHHI:
U,=E;s —E,—1,Rs;

ne E, E — EPC akymynsTopHOI 6aTape1 Ta MOJIAPU3ALi Bl)momnﬂo 1, I -
CprM 3apAUKAHHSA Ta PO3PSDKAHHS BIANOBINHO; R, — BHYTpIlUHIH orup axy-
MyIATOpHOI 6atapei.

SIBHINE 3MiHM MOTEHIIany eJeKTPOJIiB i Yac MPOTIKAaHHA CTPyMY HasH-
BAETHCS MOIAPU3ALELO.

HanpukiHLi 3apsKanHs aKyMyISTOpHOT Gatapei, KoM aKTHBHUH MaTepi-
aJ1 IUVIACTHH BiIHOBUTLCS, 3apANHUI CTPYM IOYHHAE BUTPAYATHUCH HA €IeKTPO-
Ji3 BOAM, Mif 4ac SKOTO HA HETaTUBHOMY €JICKTPOJI BUALIAETHCA BOJIEHD, 2 HA
O3UTHBHOMY — KHCeHb (iHTeHCHBHe rasoBualieHHs). OCKiIbKH €IEKTPOIIi3
BOJHM MOTpebye BHILOI HANPYTH, HIX BIJHOBICHHA aKTHBHMX MaTepiaiiB, i B
IpOLIECi ra30BU/IIEHHSA 3pOCTaE BHYTPIlIIHiH Omip akyMynsaTopHoi GaTapei, T0
Hanpyra HANpHKIiHLi 3apAUKaHHA Pi3KO MiABHILYEThCA. 3POCTaHHA HaNpyTH
3aps/KaHHA 3a OCTIHHOI HANPYTH TEHEPATOpa 3HHKYE 3aps/AHII CTPYM aKy-
MYJATOPHOT 6aTapei, a OTye, MOXHA JiHTH BUCHOBKY TIPO CTYTIiHb ii 3apsike-
HOCTI 33 OKa3HMKAaMH aMIIepMeTpa.

BuyTpinmmiii onip akymysnsiTopHoi 6arapei Hesenukuil (COTi H THCSYHI
4ACTKH OMa), 3aBJAKH 4OMY B CTAPTEPHHUX PeXKHMaX po3paiKaHHs Bij 6arapel
MOYKHa OTPMMATH BEJIMKI CTPYMH 3 MAJIUM CIIaloM Hanpyry. BuyTpiwsiii onip
aKyMynsTopHoi Garapei —

Ry =Ro+%=Ro+Rn,

e R — omiynwmii omip; E, — EPC nonspuzalii; / — po3pAnHuil (3apsaaHui) CTpyM;

R — omip nom{pusauu aKyMyn;ITopHox Garapei.

Omp R, CKIIANAETCA 3 ONOPIB IUIACTHH, CENapaTopiB, BUBIAHUX 3aTHCKa-
4iB MiXKe/IEMEHTHHUX 3’ €/IHaHb Ta eneKTpomTy Embmy HOro YaCTHHY CTBOPIOE
OMip eNEeKTPOIITY, IKWH 3aJeKHTh BiJi MOPYBaTOCTI Cenaparopa, ryCTHHU H
TEMIIEPATYPH €IEKTPOIITY.

Omip R 3yMOBJIEHHIi 3MIHOIO @JIeKTPOIHIX [OTeHLIaiB @, Ta ¢_ Iij Jac
npoxo;mceuwl CTpYMy, 3aJIEXMTb Bifl CHIM CTPyMY i He MiJJiArac 3akOHOBI
Oma.
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OMiyHMi omip aKyMy/mATOpa 3aJIeXKUTh BiJ IUIOIII IOBEpXHI BBIMKHEHHX
HapaJIeNIbHO IIIACTHH, BIACTaHI Mik HUMH, 'yCTHHH i TeMIIepaTypH eJIeKTpo-
JNITY, CWIN PO3PAAHOrO M 3apsAJHOTO CTPYMIB, CTyIEHA PO3PAIPKEHOCTI aKy-
MynsTopa. MiHIManbHUI Omip Ma€ eNeKTponiT ryctudoo 1,23-1,3 r/em® mpu
temneparypi +15°C, mo 3ymoBmiIO BUOIp HUX 3HaYeHb I'YCTHHH AN €NeK-
TPOJITY CTapTepHHUX aKyMYJIATOpHMX Oarapei. I3 3HIDKEHHAM TeMIeparypH
INUTOMHH Omip enexTponiTy Habarato 3pocrae i mpu Temnepatypi — 40°C crae
npubnusHo y 8 pa3iB 6inbluuii, Hix npu Temneparypi +30°C.

VY mpoueci 3apAIKaHHA Ta pO3pAMKAHHA aKyMyJsTopa HOro BHYTpilIHiH
OILip 3MiHIOETHCA BHACHIXOK 3MiHU T'YCTHHH €IEKTPOJITY Ta XiMiYHOTO CKJIaLy
aKTHBHOI MacH IUIACTHUH.

I3 36GinbIIEHHAM CTyNEHs PO3PAIKEHOCTI aKyMysATOpa HOro BHYTpiIIHIi
omip 36ibIYETHCS BHACTIOK 3MEHIIEHHS I'YCTHHH €JIEKTPOJITY Ta yTBOPEH-
HS Ha IUIaCTHHAX CyAb(aTy CBHHLIO, MTUTOMUI ONip SKOTO 3HaYyHO GimbLIHiA,
HDK omip ryf4acToro CBHHIIO Ta JIOKCHAY CBHHL. Tak, muroMuid omip Pb
ctaHoBuTh 1,83 - 107 Om - M, omip PbO,~- 74 - 105 OM * M, a NUTOMMIA OTIIp
PbSO, — 10° OM - M. ITix yac po3pAIKaHHA aKyMyIATOpa CTAPTEPHUMH CTpY-
MaMu (1 (2...5) C,,) #oro omip pi3k0 3pOCTa€ 4epe3 3Ha4HE 3MEHUICHHS
rycmnu enex'rpomTy B nopax miactuH. Ilig yac 3apsakaHHs aKyMynsTopa
Horo BHyTpilUHIH OMip 3MEHIIY€EThCS.

Omip Oarapei mix 4ac po3psIpKaHHs i 3apspXKaHHS MOXHA BU3HaYHUTH 3a
bopmynamu:

_E-E-U,
P I, ’
_U,-E-E,
3 13 >
ae I I, — pospsaHuil i 3apsaHUA CTPYM BiNOBIOHO; U, Uu,- HArpyr1 nig
gac p03p}IIDKaHHﬂ Ta 3apAIKaHHs Ha MOIIOCHMX BUBOJAX 6aTape1 BiANIOBiHO;
E,— EPC Garapei.

‘-IHM BHIU2 HOMiHaJIbHa Hampyra aKyMyIaTOpHOT Oarapei, Tum 6im>nm171
omip crnafae.

€MHicTIo akyMyJaTopHoI 6aTapel Ha3MBaIOTH KiJIbKICTh €l€KTpOEHep-
ril, AKy BOHa Bifiae miJ yac po3psXKaHHs A0 NeBHOi Hanpyru. Yum Ginpina
CHJIa PO3PALHOTO CTPYMY i1 HIDKYa TEMIEpaTypa eJeKTPOJITY, THM MEHIIa
Hamnpyra, 10 kol Moxe po3pspkaTHca akyMynaTopHa 6aTapes. Hanpuknaz,
BU3HAYal04¥ HOMiHANBHY EMHICTh akyMyasTopHoi Garapei C,, po3psaxaH-
HA IIPOBOAATH i3 cuinoio ctpymy / = 0,5 - C ) no nanpyru 10,5 B npu tem-
neparypi +25°C, a B pa3i po3psanxaHHs CTapTepHUM cTpyMom [ =3 - C, i
Temneparypu enekrpoiity —18°C — no 1 B Ha axymynsatop abo 6 B Ha 12-
BOJIBTHY GaTapero.
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B excrutyaraliii €MHICTb 3aJIEXKHTb BIJI CHIM PO3PSLIHOTO CTPYMY, TeMIlepary-
pU, PeXKUMY pO3psLDKaHHs (MepepuBIacTHii 4u Oe3nepepBHUI), CTyNeHs 3apsi-
JDKEHOCTI ¥ CHIpalibOBAHOCTI aKyMYJIATOpHOI 6aTapei. €EMHICTb akyMymATOpHOI 6a-
Tapel y npoueci ii poboTy 3minioeThes. Y nmouarkoBuit nepion (1o 10-20 Tuc. km
npoOiry aBToMoOUIs) BHACIIIOK TPUBArO4YOro (popMyBaHHS IUIACTHH Ta 3011b-
IIEHHS IXHBOT [TOPYBATOCTI EMHICTb aKYMYJBITOPHOI Oatapei Mo)ke HaBITh IiepeBH-
IUTH HOMIHaNBbHY. [10TiM BOHA NeBHMI 4ac He 3MIHIOBaTUMETECS, a Aaili craja-
THME BHACJIIOK PO3ITYILIEHHS Ta CIIOB3aHHS aKTUBHOI MacH 1 KOpo3ii TO3UTUBHUX
IUIACTHH, @ TAaKOXX 3MEHIIEHHs! IIOPYBaTOCTi HETAaTUBHUX I11ACTHH. 3MiHa EMHOCTI
Gartapei 3a1eXKUTh Bl IHTEHCUBHOCTI €KCIUTyaTallii, peryIioBaHHs peryaropa Ha-
NpyrH, CTyIeHs BiOpauil Ta TPACIHHA MiCIb BCTAHOBIEHHS OaTtapei, MOXXIJIMBOTO
nepe3apspKaHHs i DIHOMHY IMKTIOBAaHHS Mifl Yac 3apsAKaHHs H pO3pAIDKaHHS.
3axiHueHHAM ciyx0u Oarapel BBaXKarOTh MOMEHT, KOJIM TPHBAJIICTh CTAPTEPHO-
IO pO3PAMKAHHA CTPYMOM I = 3 - C,, npu Temneparypi +25 °C 3MEHIIY€ThCA 10
1,5 xB i3 Hanpyroo HanpHKiHLi po3pswkann 9,0 B (o O6arapeit Ha 12 B).

Iory:kHicTs aKyMYJsITOPHOI GaTrapei — KiIbKICTh eHeprii, 10 ii BOHA
BijIa€ 3a onMHHMILIK0 Yacy. [ToTyxHicTs Oatapel mig yac po3psIKaHHA:

2
P,=U,l,=I*R,=El,~I’R,

ae R, R — onopu 30BHIIHLOTO HABAHTAXEHHS 1 6aTape1 BIATIOBIZHO; U I -
Hanpyra 1 cTpyM bartapei nij yac po3psmKaHHs BiIIOBIIHO.

Enepriio akymyJsiTopa Bu3zHadae 100yTOK pO3pAIHOL (3apAAHOT) EMHOCTI
Ha CepeJIHIO po3pAaHy (3apaaHy) Hanpyry, BT - rox:

w,=CU,; W,=CU,,

pop

e CV C, — eMHOCTI ITif1 Hac po3psKaHHA H 3apsKaHHA BIANIOBITHO; A - rof,
U,, U, - cepenni 3Ha4eHHs pO3pANHOL Ta 3apsiIHOT HANPYT BiANMOBIAHO, B.

OCKiNBKY 31 3MIHOK TEMIIEPATYPH Ta PEXXUMY PO3PAMKAHHS 3MiHIOETHCS
He TUIbKM EMHICTh, @ i pO3psHA HANpyTa, TO i3 3HWKEHHAM TeMIIEpaTypu i
30iNBIIEHHSM CUIIH PO3PINIHOTO CTPYMY €HEpris aKyMYJIITOPa 3MEHIIY€ETHCS
BiJJ4yTHillle, H’K EMHICTb.

Jliist nOpiBHAHHA CBMHIEBUX CTapTepHHUX Oarapeil 3 iHIMMMH XiMIYHHMMU
JDKepesiaMy CTPYMY, a TAKOXK 711 BU3HAYEHHS JOCKOHANOCTI iXHBOI KOHCTPYK-
il KOPUCTYIOThCS MUTOMHMH XapaKTepUCTHKaMH, TOOTO eHepriecio, BigHece-
HOI [0 OAMHHUII Macu 4d 00’eMy XiMI4HOTO JpKepena cTpyMy. ¥ Cy4acHHX
CBHHIIEBUX CTapTepHUX Oarapesx nuTtoMa eHepris B 20-rOIHHHOMY peXHMIi
PO3psKaHHA CTaHOBUTH 25-40 Bt - rop/kr i 55-90 Bt - rog/am?.

3apsAHO-pO3PsIHUI peXXUM aKyMyJIATOpHOI Gatapei onucyoTh Koediui-
€HTOM Bi);maqi € Koe(piuieHT Bla4i 3a €MHICTIO (ncch/ C,) 1 eHepriew
My =C,U,/CU,). Y nominansuux pexumax (3 - C,; 1 remneparypi + 25°C)
Koeqnulem Bij1JIaul 32 EMHICTIO CTAHOBUTD l'[pI/IGJII/BHO 0,90-0,95, a 3a enep-
riero — 0,75-0,85.
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Cuita CTpyMY X0J10XHOT TPOKPYTKH. Lleli oKa3HUK € BiJTHOCHO HOBHM.
Buepiue Bin 6ys BBenenuii B crannapt CIIIA SAEJ537g B kixui 70-X pokis, a
Ha noyatky 80-x OyB Birouenuit B MixkHapoauuit cranaapt BCL. Cuna ctpy-
My XOJIOJHOI NMPOKPYTKH XapakTepu3ye MaKCUMalbHY (IIyCKOBY) 3/1aTHICTh
JIAHOT'O THIy aKyMyJATOpHOI Oarapei 1 CTAaHOBUTH COOOI YHMCIIOBE 3HAYEHHS
PO3PSTHOTO CTPYMY, IpH skoMy Ha 30-i ceKyHIl po3psaay npH Temneparypi
-18 °C pospsiana Hanpyra 6yne He MeHma 7,2 B qia 12-ponsTHOI akymyns-
TOPHOI Oarapei.

AHaJti3 cuIM CTPyMY XOJIOAHOI NpoKpyTKH 1pu -18 °C cTtapTrepHux Oara-
peit nposiguux 3apyGixuux ¢ipM CILIA, SAnownii, HiMeyuunH, Itanii noxa-
3y€, WO el napameTp 1 Garaped emuictio 1o 100 A ron. B 6,5-7,5 pasis
NEPEBUILY€E HOMIHALHY €MHICTE U 20-TOAMHHOMY PEXHMI po3paay, TO6To
I =6,5-7,5C,,.

Tpamuuiiini akymynatopHi 6Garapei, o BuyckaioThes B kpainax CHII,
po3paxoBaHi Ha cTpyM xonoaHoi npokpyTku [ =3-C, . B cyyacnux Heobciy-
rOByBaHMX OaTapesx 1ei napameTp Moxe OyTH GiIBIIMM i TOA] BiH BKa3y€Th-
s B TEXHIYHIN XapakTepucTuil barapel (IuB. po3aii « MapKyBaHHS aKyMy/s-
TOpHHUX OaTapei»).

Cuna CTpyMy XOJIOIHOI MPOKPYTKH MOXE CIY)KUTH OPIEHTOBHHMM KpUTe-
piem anst BuGopy Oatapei, AKIIO BiIOMA MOTYXHICTb CTapTepa 4M CHJIa CHo-
JKMBAHOrO HMM CTPYMy IPH IyCKy XOJIONHOTO IBUTYHA B YMOBAaX HM3bKHX
TEMIEPATyp OTOYYHYOro CEPEIOBHUILA.

CrpyM Xos10mHOi NPOKPYTKH BenuuuHow 3 - C, | Ak npasuno, 3abesrnedye
3alycK [BUCYHA NpPH Temmneparypi B 3a -18 °C 3a ymoBy, 1o 6arapes
TIOBHICTIO 3apsi/pKkeHa. B pa3i 3HibkeHHs Temiieparypu Huxue 3a -30 °C i
3anyCKy ABUTYHA HEOOXIZHO 3MEHIIYBaTH CTPYM XOJoaHOI mpokpyTku. Lle
MOXJIMBO JOCSTHYTH 33 PAXyHOK MiJirpiBaHHs ABUIYHA Nlepe]l 3ayCcKoM, abo
K 3aCTOCYBaHHAM MAaJIOTYCTHHHHMX 3UMOBHX Macell.

CaMopo3psiiskaHHAM aKyMYJISiTOpHoOi 6aTrapei Ha3MBalOTh NPUPOA-
Hy BTpary HEKW €MHOCTI MiJ 4yac Oe3qisAnbHOCTI. 3a HAIBHMMH HOpPMaMH
(TOCT 959.0-84), camopospsmxanHs 3apsmkeHoi Oarapei micna 6e3ni-
SUTBHOCTI nIpoTsirom 14 ni6 mpu TeMmeparypi HaBKOJHIIHBOIO CEPEJOBHINA
+20 + 5 °C mae He nepeBumyBatu 10%, a nicnsa 6e3mistIBHOCTI OPOTATOM
28 mi6 — 20%.

Ha camopospsmkanns Garapei BriMBaroTh Taki (axkTopu: MiABUILEHHA
TEMIEPATYPU ¥ YCTUHUM €JEKTPOJIITY, HasABHICTh ¥ HbOMY AOMIMIOK (Migi,
HIKEJo, 3aJii3a, MapraHuio, COASHOI Ta a30THOI KHMCJIOT TOLIO), NEPEHECEH-
Hsl CypMH 3 IPATOK MO3UTHUBHUX IUTACTHH HA HETATHBHI IUIACTHHU NPOTArOM
TepMiHy ciyx6u 6arapei, CTpyMONPOBI/IHI MICTKH Ha BepXHiii barapei Mix il
BUBIIHUMH 3aTHCKayaMH.

Camopo3spspkeHHs 6aTapel COpHYMHIOE 34e01IbII0I0 CaMOpPO3PAIKAHHS
HeratuBHHX ItacTuH (0,5-1,0% Ha 100y), OCKUIBKH Y NO3UTUBHUX IJIaCTHHAX
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BoHO He nepesuye 0,2-0,25% Ha goOy. BpaxoByloun, mo i3 3HHKEHHAM
TEMIIEPATYyPH CaMOPO3PAMKAHHA QYK€ 3MEHIIYETHCS, aKyMYJIATOPHI Garapel
JOUINBHO 30€epiraTu 3adUTHMH €JeKTPOIITOM 13 TeMiepatyporo Mene 0 °C.
VY upoMy pasi npotarom 6-micaugoro 30epiranHs nmigzapspxaru Garapero He
notpi6xo. Iix yac 36epiraHHa HOTPIOHO LOMICAYHO KOHTPOJIIOBATH I'YCTHHY
eNIEKTPONITY 1 NiA3apamkaru OaTapero, KoM HOro rycTHHa 3MEHIIMTLC Ha
0,04 r/cM?, @ TAKOXK CTEKUTH 32 TEMIIEPATYPOIO HABKOJIMIUHBOIO OBITPS, 106
He JOIyCTUTH 3aMeP3aHHS eNeKTPOIITY.

TepMin ¢y:KOH CBUHLEBUMX aKyMyIATOpHHMX Oataped 3yMOBIIOIOTH IyC-
THHA €JEKTPOJITY, BEMYHHA POOOIOro HABAHTAKEHHS, HAIUIMIUKOBHIA 3apsij
(mepesapsa) 1 pexuM UMKITyBaHHA (IMOMHA H cuiia CTpyMy IIif 4yac posps-
JDKaHHS-3apsi/DKaHHs). 3a MAJIHX T'YCTUH CTPYMy po3psmkanss (1o 1,5 MA/cm?)
nepeBa)XatoTh KOPO3iiiHi CIIpaLOBaHHA IPATOK MO3UTHBHHMX IUIACTHH, a 3a Be-
JMKHX — pyHHYBaHHS aKTHUBHOI MacH.

IlepezapsmxaHHs COPUYHHIOE KOPO3il0 IPAaTOK MO3UTUBHHUX IUIACTHH, & 323
BEJIMKMX CTPYMIB Iepe3apaikaHHs pyHHYEThCS aKTUBHA Maca MO3UTHBHHUX
IUIACTHH.

I{uxyryBaHHs NO3HAUa€ThCS HAa PyWHYBaHHI aKTMBHOI MACH ITO3UTHBHHMX
IUIACTHH, AKe B1AOYBAa€ThCS BHACTIZOK 11 BEIMKUX 06’ €MHHUX 3MiH.

Ha Tepmir cyx6u Gatapei nyke BIJIMBa€ ryCTHHA enekTpomity. Ko
v = 1,25 r/em®, Tepmin cinyxOu Ha 30-40% Ginbiuui, Hix xoau y = 1,30 r/cm?.
Ilonan 65% ycix Garapeil BUXONATH i3 Jany Yepe3 pyHHYBaHHS IIO3HTHBHUX
IUIACTHH.

1.14. OCHOBHi HecnpaBHOCTi CBUHLEBO-KUCIIOTHNX
aKyMynaTopHux 6artapein

VY mpoueci excrulyatanii akyMyJasITOpHHX Oartapedl BUHMKAIOTH TakKi He-
COPABHOCTI: KOPOIYIOTh IPAaTKM MO3MTHBHHUX €EKTPOAIB; 0CILIMBAE aKTHBHA
Maca eNeKTPOAIB; KONOONATECA IIACTHHH; IIPOPOCTAIOTH cemapatop, T06To
OKpeMi napu cenapaTopua HACKpi3b 3aMOBHIOIOThCS CBUHIIEM 1 MiX €JIEKTPO-
JlaMM 3 PI3HOIO NOJIAPHICTIO BHHUKA€ KOPOTKE 3aMHKAHHS Y€pe3 CBHHIIEBY
ryOKy, SIKa yTBOPIOETLCA Ha IXHIX Kpasix; HEOOOPOTHO Cyib(haTyIOThCA eJleK-
TPOJH, BHACJIIOK JOI'0 Pi3KO 3MEHINYETHC PAKTHYHA EMHICTD 1 I ABHIYETh-
s Hampyra I 4ac 3apsKaHHs; CaMOPO3PSKaHHS.

Y AeAKuX BUNAJKaX TAKOX [OPYIIYEThCS KOHTAKT Y BUBOJAX YH NEPEMM-
Kax, repmemqmcn 4epe3 PO3TPICKYBAHH YK 3aTIKAHHS MACTHKH BCEPE/MHY
aKyMmeTopls MeXaHI4He MOIIKOIKEHHS KpHILIOK 1 6aKkiB, OIIaBIEHHA BU-
BIJIHUX 3aTHCKayiB Ta iHII APiOH1 HECNPaBHOCTI, AKi € HACIIIZAKOM HEAKICHOTO
BUTOTOBJIEHHS ab0 Henbanoi excutyarauii. Jns akymynsatopuux 6arapei, ski
Ha CbOTOZIH1 BUIYCKAlOTh, CHIBBIAHOINCHHS KUIBKOCTI Pi3HUX HECHPaBHOCTEM
CTaHOBUTH (NpUOIN3HO), %: KOPO3if I'PATOK NMO3UTMBHHX €IEKTPOMIB — 42;
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OOIUTMBaHHA aKTHBHOI MacH Ta 3aMHMKaHHs HWXKHIX KpaiB eJIeKTpoAiB — 35,5;
IPOPOCTAHHA CeNapaTopiB i3 MiruacTy Ta pyHHyBaHHS CelapaTopiB i3 Mino-
py — 16; iHui HecipaBHOCTi — 6,5. Po3rnsHeMo 11l HECIIPaBHOCTI.

Kopo3ist rpaTok no3suTUBHUX eJIeKTPOIB. Y Mpolieci ekcIulyaTawii Ipar-
KU MIO3UTUBHOTO €JIEKTPOJA, SIKi CKIIaAAI0ThCA 13 CBUHLIIO 3 PI3HUMH JOMIILKa-
MH (cypMa, Kalbliiii, cpibiio, apceH), OKHCIIIOITHCA H BTpayaloTh MEXaHIuHy
MinHicTs. [Ipouec Kopo3ii IPUCKOPIOETHCA i3 3HMKEHHAM TEMIIEPATypH eNeK-
TPOJIITY, TYCTHHH 3apsAHOTO CTPYMY Ta IHIIHUX YMOB, 5IKi CIIPUSIOTH BUALICH-
HIO KMCHIO (HalpyKJIaJ, YHACTIIOK eJIEKTPOIITHYHOrO PO3KIaJaHHs BOAH Mif
yac mepe3apsmaxaHHsi). 3 oAy Ha JOBTOBIYHICTB, aKyMy/IsATOpHY 6arapero
6a)xaHO EKCILIyaTyBaTH 3 BHCOKOH T'YCTHHOIO €JEKTPOJITY, HEBUCOKHM CTy-
rieneM pospspkeHocti. [IpoTe i3 3HM)KEHHAM TeMIepaTrypy Ta HiJBHILEH-
HAM T'YCTHHM €JEeKTPOJITy 3pOCTa€ MIBUAKICTh PyHHYBaHHS aKTHBHOI MacH
Ha eJleKTpoaax. ToMy eKCIIepHMEHTaIbHO BUSHAUEHO AEAKI CepeaHi I'yCTHHH
€JIEKTPOIITY ISl Pi3HMX KJIIMaTUYHUX PaiOHIB, TPAHHYHI TEMIIEPaTypH elleK-
TPOIITY, 32 SKHX MPUIYCTHMA eKCILTyaTallis, Ta iH.

I3 xopo3i€lo I'PaTOK MO3UTHBHUX IUTACTHH TiCHO I1OB’s3aHE ABHUILE Aedop-
Mauii (3pocTaHHs) LMX rpaTok. Jledopmariis rpaToK BUSABIAETLCS B TOMY, IO
IPOTArOM TEPMIHY CIyKOM MOCTYIIOBO 301MbINYIOTECA IXHI JIIHIHHI pO3MipH.
[IprurHOO LBOTO €, 3 OHHOT0 OOKY, HaOpsKaHHA aKTUBHOI MacH, a 3 APyroro —
YTBOPEHHS BHACJIIOK KOPO3ii OKCHIHOT ILTiBKY Ha xuikax. lle noscHioeTscs
MM, o 06’eM miiBkd PbO2 3HauHo Oinbluuii 3a 06°€M CBHHI, 13 IKOTO
BOHA YTBOPIOEThCA, BHACIIIOK HOr0 XXHIKH [PaTOK HO3UTHBHUX €JIEKTPOAIB
PO3PHBAIOTHCH.

O6nIMBaHHS AKTHMBHOI MacH MO3UTHUBHHX ejieKTpoaiB. CyTb LbOTO
SBHUIIA I10JIAArace y BiiNaJaHHI BiJl eIeKTPOAiB HaWAPIOHIMNX KPUCTATIB Ta 3e-
pen PbO, (posmipom mMenm sk 0,1 mm). JlocnimkeHns 3acBiumiy, 1o Ha 00-
IUTMBaHHA BIUIMBAIOTH 34eOUIBIIOrO I'yCTHHA CTPYMY Ta KOHLEHTpALS eNleK-
TPOJNTY HiA 4Yac po3psupkaHHs. Hampuknan, 301IbLICHHS TYCTHHH €JIEKTpO-
nity nmpu6nu3no Ha 0,2 r/cM® 3MeHIIye TEPMIH CiTykOH akTUBHOI MacH B 810
pasiB, a MiABMINEHHSA T'yCTHHHM 3apsaHoro crpymy 3 0,65 no 1,8 A/nm? 3Himkye
1e# noka3uuk Maibke Ha 50%. Ha oOmInBaHHsA akTUBHOI MacH y»Ke BIUIMBAE
TaKOX TEMIIEPATypa eIeKTPOIITY.

Kopoﬁ.ﬂemm eqexTponiB. [eit mponec CIpHYMHIOOTE, 30e61b11I0r0, Me-
perpiBanHs 6arapei Ta pozpﬂm—n CTPYMH BEIMKOT IyCTHHH. BiH BUABIAETHCS B
HO3J0BXXHBEOMY IPOTHHAHHI enexcrpoms (i3 cTpinoio Nporudy Ao 34 Mm).

ITIpopocTaHHs cemapaTopis i kopoTke 3aMuKaHHs. HabpsxaHHs akTHB-
HOT Macy NO3UTHBHUX €JIEKTPOIIB Ta i1 0OIUIMBAHHA € MPUYHHAMH LIKIATMBHX
HacyizkiB. YacTo HabpsKia akTHBHA Maca 3alTOBHIOE HalO1Mb1111 33 llaMeTpoM
NOpH CenapaTopiB, i B HUX YTBOPIOIOTHCS HACKPI3HI MICTKH, BHACTIIOK YOr0
BUHMKAE YACTKOBE 3aMHUKAHHS €JIEKTPOMIB 1 PI3KO 30LIBIIYETHCS CaMOpPO3Ps-
IokaHHA Garapei.
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HajiuacTilue 1ie SBHIIE BUHUKAE B CENAapaTopax, BUTOTOBJEHMUX i3 Minac-
Ty, IKi MAKOTh [IOPH 3 BEJIMKUM AlamMeTpoM (10 30 Mkm). OOnnBaouH, akTUB-
Ha Maca TOCTYIOBO MOXe 3allOBHUTH BUILHUI MPOCTIP MIXK OTIOPHUMH [PU3-
MaM# B MOHOGJIOMI ¥ 3aMKHYTH €JE€KTPOAX Pi3HOI MOIAPHOCTI M c000}0.
Hapemri, BHac/1inoK TpACiHHs W Bibpauii nmia gac pyxy aBTomo6ins oxpemi
YaCTHHKH OBIIMBIOI aKTUBHOI MAcH OCIIAKOTh Ha HIDKHIX Ta OIYHMX Kpasx
eJIeKTPO/IiB, YTBOPIOIOYH CBHHLEBY T'yOKy. B Mipy HapocTaHus ii mapy yTBO-
PIOBATUMYThCS MICTKH MXK €JIEKTPOAAMH 3 PI3HOIO TOJIAPHICTIO, SIKi CIPAU4H-
HATHMYTb KOPOTKE 3aMHKaHHs BCEPEIHHI aKyMyJaTopa.

Heoboporna cyabdarauis. Ilin HeoG0pOTHOIO Cy/b(aTali€rd eTEeKTPO-
AiB PO3yMiOTH TAKWil IXHI CTaH, KOJIM BOHU HE 3apAIKAlOThCA Mijl Yac mpo-
TYCKAHHS HOPMAJILHOTO 3apSAHOTO CTPYMY IIPOTATOM BU3HAYEHOTO IHTEPBAILY
yacy. [1posiBOM LBOro ABHINA HA HETATUBHOMY €JIEKTPOJIi € HasABHICTh Ha HO-
IO NOBEPXHI CYLLILHOTO Wapy Cyab}aTy CBHHIIIO. AKTUBHHI MaTepiasi Takux
€JIEKTPO/1iB TBEPAHH 1 MiIIaHUH.

Bracnijiox cynbaraiii eIeKTpoax BTpadyaoTh CBOKO EMHICTb i akyMyris-
TOp cTae Henpaue3aTHuM. Heo6opoTHY cynbhaTallito MoKe CIIPUYMHUTH He-
TI0BHe (OPMYBaHHs eJIEKTPOJIB, BEJIUKE CAMOPO3PSIKAHHS TiJl €0 Pi3HUX
JOMIIIOK YM KOPOTKMX 3aMHKaHb, CHCTEMATH4YHI HeJo3apsa/KaHHA Oarapei,
TpuBajie mepeOyBaHHs Garapeil y HE3apsKEHOMY CTaHi, 3HWKEHHA DiBHS
€J1EKTPOJIITY BIAHOCHO BEPXHIX OKpaHKiB €1eKTPOIB.

Cxoxi Ha HeoGOpOTHY cynb(aramiio SBHUIA MOXYTh TAKOK BHHHKATH
BHACIIIZIOK HASBHOCTI B €JIEKTPOJITI JOMIIIOK, Ki, OCIHAl0uH HA €IEKTPOIH,
3MEHINYIOTh IJIONLY iXHbOI pOGOYOT IOBEPXHi i MEPENIKO/KaI0Th Nepebirosi
OCHOBHOI CTPyMOYTBOPIOBAJIbHOI peaxilii.

Camopospsimxkanns. [[py4uMHAMH [BOTO ABUINA € 3aCMIYEHHS AKTUBHOL
MacH JOMILIKaMHM, SKi YTBOPIOIOTH MiCLiEBl €NEKTPOHHI NapH, BUHHUKHEHHA
MIX eeKTpOJaMH 3aMHKaHb 13 BEMKMM ONOpOM (HanpMKIaf, Mil Yac mpo-
POCTaHHs cenaparopis) i 3a0pyqHeHHs aKyMynsaTopHoi Garapei. Y mpoueci
eKcIUTyaTallii 6arapeil HasBHE NpUPOAHE 30iNbIIEHHA CAMOPO3PAKAHHS Ye-
pe3 yTBOpeHHs BHYTPIIUHIX enekTpuunux Kin. Lli npouecu moxHa Tpoxy 3a-
TPUMATH, YHHKAIOUX 3aCTOCYBaHHs OPYIHOTO UM HEKMCIIOTOCTIHKOTO mocyay
Ta BUKOPHCTaHHA TIILKU JMCTHIILOBAHOI BOMU.

1.15. EKcnnyaTayia cTapTepHUX akymynsaTopHuX 6atapei

ITig yac excruyaTalii aBToMOGLIS YH TPAKTOpa aKyMyNATOpHY OaTapero
OUMIIYIOTh Bifl IMTY ¥ Gpyily, a eNeKTPOJIT, HassBHMI Ha ii MOBEpXHi, BUTHpA-
I0Th CYXOI0 FaHYIPKO0, 3MOueHOI0 10%-M pO34HHOM KaJNBIIMHOBAHOT COAM 41
HAlIaTHPHOTro cuupty. IlepeBipAroTh HaXiHHICTL KpinyeHHs 6aTapel, OKucie-
Hi HAKOHEUHHUKH 1 BUBOAM 3aYHINAIOTh, 3HIMAIOUH MiHIMaNbHUH ap MeTay,
60 iHakue He MoXHa Oyne HajiiHo iX 3’enHaTy. ChiJ TakoX ypaxyBaT, IO
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HOPOBOAM HE IMOBMHHI MAaTH BEJIMKHIH
HAaTAT, OCKUIBKM MOXYTh UOJIAMATHUCS
BHBOJH YH KPHILUKU aKyMynsTopis. Ha-
KOHEYHUKH NIPOBOJIB 1 BUBOAM Oarapeit
JOLIJIbHO 3Ma3yBaTH TEXHIYHHM Base-
aiHoM. Ilig wac TO-1 aBromobins me-
. DeBIpAIOTH 1, B pa3i norpebH, J0BOAATH
JO HOPMAJbHOIO PIBHA E€IEKTPOJIT —
10-15 MM BuIme 3amOODKHOIO IMUTKA
(puc. 1.34). PiBenb enexktponiry BuMI-
PIOIOTH CKJIIHOKO TPYOKOIO AiaMeTpoM
5-8 MM, Ky 3aHYpIOIOTH JI0 YIOpY B
3an001KHUH UTOK, NOTIM 3aTY/II0H0Th
—==F 3BEpXY NaNbLeM 1 MigHIMAKOTh. SIKIo
piBeHb €JIEKTPOJITY HWKYHI Bia HOp-
MaJIbHOTO, TO B aKyMYJIITOPH JA0IUBAIOTh
10...15mm JUCTWILOBAHY BOXY, a KOJAM BHMLIMIA, TO
€JIEKTPOJIT 3a0MpatoTh I'yMOBOK IPY-
meto, mod BIH He PO3MIIECKYBABCS il
4yac eKCILIyaralii aBTOMOOLs.

Bomy B akyMmymATOpH HONMBalOTh O€3MOCEpPENHLO MEPEN 3aIlyCKaHHAM
npuryHa a6o mijx gac fioro po6oru, 6o iHakie BoHa MOXe 3aMep3HYTH abo
MOX€ MPHCKOPUTUCA CAMOPO3PSAMIKAHHS Yepe3 Pi3HI I'YCTHHU €NEeKTPONITY Y
BEPXHIH Ta HWXXHIH 4aCTHHAX aKyMYJIATOpa.

Cnin nam’araTy, mWo micns QonuBanHsA BOomM Ge3 3apsjy I'yCTHHY eJleK-
TPOJIITy BUMIpPIOBATH HEIOLIIBHO, OCKIILKU pe3ynbTaTu OymyTh HesipHi. He
MO)KHA JIOJIUBATH B AKYMYATOPU €IE€KTPOIIT — Lie MOXKE [IPU3BECTH JI0 NiABH-
IEeHHs Horo ryctuni. Ile po6naTs TinbKu TOAI, KOJIM BiH BUTIKaE (HanpuKIa,
Konu Garapes nepekuHynacs). I1o- KOIbOpy €IEKTPONITY Y BHMIpHOBAJIbHIMH
TpyOuli MOXHA N0GAYNTH, HACKUILKM BiH 3a6pynuennii. Hanpuknaa, kopuuse-
BHMH KOJIip CBITYUTH NP0 0OCHIIAHHSA AKTUBHOI PEYOBUHH 3 ILITIOCOBUX» €7IeK-
TPOJiB aKyMy/sTOpA.

HanmipHo mBujiKe 3HMXKEHHS PiBHS €NEKTPONITY € O3HAKOW Mepe3aps-
JKaHHs 6atapei, KOJNH 3apsAJHUI CTPYM NPOTIKA€ KPi3h MOBHICTIO 3apsKEHY
Garapero. I1ix yac nepesapspkaHHs eNEKTPONT BUOPU3KYEThCA Ha 1T MoBepX-
Hi0. [lepesapsijokanHs mKinauBe 11t 6arapei, OCKIILKH 3MEHLIYE TEPMiH iX-
HBOI CITy)0u. A TOMy, IpY BHHHKHEHHI NepUIMX Horo o3Hakax Tpeba nepesi-
PMTH, Y4 CIIPaBHA FeéHepaTopHa YCTAHOBKA.

ITix yac TO-2, kpiM nepesnideHux pobiT, JOAATKOBO nepeBip;uoTL CTyIiHb
3ap;m>xeﬂocn aKyMyJATOpHOI GaTapei 3a FYCTHHOIO eleKTPOJITY (z{o JOJIH-
BaHHA BOAM) 1 mpane3faTHicTs GaTapei 3a HANPYroKX aKyMyJasTOpiB MiA Ha-
BaHTaXXEHHSIM.
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Puc. 1.34. Cxema nepesipxu
DigHA enexmponimy
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I'ycTuHY  €IeKTponi-
Ty B KOXHOMY aKyMyJs-
TOpi BHMIpPIOIOTb JIEHCH-
metpom (puc. 1.35) abo
YCTUHOMIPOM, npore
JEHCHMETp Mae OUIbLIY
Touynicts. 1106 BUMIpATH
[YCTHHY €JIEKTPOJITY, I10-
TpiGHO 3a I0NOMOTOI0 I'y-
MOBOi IpyiIi HabpaTh Ho-
ro B IIMETKYy KiJlbka pa3iB
(1106 B1AanuTH 3 ii CTIHOK
OynapOaluKy MOBiTPA) 10
cnnuBanHa. He Buiimaro-
YH MIIETKHU 3 aKyMyJIATOpa
i HE [arOuy JEHCUMETPOBI Puc. 1.35. Cxema eumiptoganHs 2yCmuHu enekmponing
Topkardcs i CTiHOK, 3a
HIOKHBOIO YaCTHHOKO MEHICKA eJIEKTPOJITY B Hiif Ha LIKaJi JEHCUMETpA 3Ha-
XOJATb TYCTHHY e/IeKTposiTy. [IpUILyCTIMe BiIXHIEHHS IyCTHHH ENEKTPOIITY
B aKyMy/sTOpax onHiei 6arapei — He Ginbu sk 0,01 r/em’. Skio BoHo Oinbuie,
Garapeto moTPiGHO 3apsANTH. 3100yTi pe3ylbTaTH Clill MOPIBHATH 3 NTaHUMHU
B Tabn. 1.6, ypaxyBaBiuy TeMIepaTypHy IONPaBKy, AKIIO BUMIPIOBAIH MU
TeMreparypi, BiaMinHii Big +25°C:

Y,5=Y,+0,00075(T -25),

A€ 7,5, Y,— TYCTHHH €NeKTPOIITY, BHMIpAHi BiIMOBIZHO NpH TeMIEPaTypi
¢t =+25°C i Bigmingoi Bin Hel; T — Temneparypa exexrpomiry, °C.
Tabnuysa 1.6.
T'ycTHHA eJIeKTPOIIITY B aKyMYIATOPHHX GaTapesx

- ) ) I'ycTuHA eneKTpOliTY,
iMaTvyHa 30HA 1 CepeJHbOMICAYHA ° 3
PEn TTopa poxy | 3BEAEHa 110 +25 °C, r/ecm

TeMIeparypa noBitps B ciuni, °C
3aJIMBHOTO |3apAIKEHOTO

Iy>xe xonoana (Big -50 g0 -30) 3uMa 1,29 1,31

Jlito 1,25 1,27
Xonomua (8ix -30 o -15) 1inuit pik 1,27 1,29
[Tomipua (Big -15 o -8) -»- 1,25 1,27
XKapxa (8ig -15 no +4) -»- 1,22 1,24
Tenna sonora (Big 0 oo +4) -»- 1,20 1,22
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CtyniHb po3pAAKEHOCTi BU3HAYAIOTH 332 I'YCTHHOIO eexTposiTy, Yo:

ac=La"as 1o,

3 4p

A€ Y, — FYCTHHA €JIEKTPOJIITY HOBHICTIO 3apsmkeHoro (Tabn. 1.6) akymyiusro-
pa, r/em’; Y, = 1,10 r/cM’; ¥, — BUMIpAHA TYCTHHA, 3BEfIeHa 10 TEMIepaTypu
+25 °C, r/em’.
CTyniHb po3pAIXeHOCT] OaTapel BU3HAYAIOTh 3a CTYHEHEM PO3PSIHKEHOC-
Ti aKyMyJIATOpa, KUl Mae HalHWKYY rYCTHHY ellekTposiity. barapei, ski ma-
I0Th CTyIEeH1 po3psymkeHocTi 25% B3uMky ab6o 50% BniTKy, HOTpIOHO 3HIMATH
3 aBTOMOO1NIA 1 3apsIKaTH.
Ilin wac mnepeBipku
aKyMynaTopHoi Garapel 3
2  TIPUXOBAHUMH MDKAKyMYy-
JSATOPHUMH IIONEpPEeYKaAMU
IIiT HABaHTAXEHHSM Ipoo-
HukoM 3-107 (puc. 1.36)
3aKpyuylOTh JIO  ymopy
KOHTakTHy raiky 1. Ilo-
TiM BICTpS KOHTaKTHOL
Hi’KKH 1MIJIBHO NPHUTHCKY-
YOTb 10 [OJIIOCOBOrO BUBO-
ny GaTapei, a HXXKY Iyna
2 — no Mminycosoro. bara-
peto, Hampyra sKoi MeHma
3a 8,9 B, excnnmyaryBatu

)

Ry

Ll

. . He MoOXHa, 1 moTpibHO
Puc. 1.36. []o sumiproeanis nanpyzu akymyismopHoi . .
I 3HIMAaTH 3 aBTOMOOIs 115
bamapei nio Hasanmadxicenuam npobruxom D-107
PEMOHTY.

AxymynatopHi 6arapei, no HajaHHa iM poGo4Oro cTaHy MOXyTh nepely-
BaTH Ha 30epiranHi. MakcuManeHuil TepMmin 30epiranns Garapeii y cyxomy
BUIIAZIL HE TIOBUHEH NEPEBUILYBATH TPHOX POKIB.

PoGouoro cTaHy aKyMyJIsTOpHii 6arapel HAAAKOTh, 3AJIMBAIOYH B Hel elleK-
TPOJIT, AKHH MOXKHA NPHTOTYBaTH 3 KOHLIEHTPOBAHOI CIpYaHOI KHCIIOTH, I'yC-
tuHOMO 1,83 r/eM?, 1 mucTmboBanoi Boau. B tabn. 1.4 naseneno npubnusni Bu-
TPaTH BOAM Ta KUCIIOTH JUIS [IPMIOTYBAaHHs eJIEKTPOITY, ryctuHoo 1,27 r/cm?,
a TaKOX TEXHIUHI XapaKTePUCTHKHU AESKUX aKyMYJIATOPIB, IO BUITYCKAIOTLCA
B xpaiHax CH/I.

EnexTpomit roTyloTh y Takiid MOCIiZOBHOCTI: B KHCAOTOCTIHKY MOCYAHHY
CIOYaTKy HaNUBAKOThL HEOOXITHHUN 00’€M JMCTUILOBAHOI BOAH, a IIOTIM II0-
CTYIIOBO HEBEJUKHUM CTPYMEHEM HaJMBalOTh TyAH BIANOBLIHHHA 00’cM cip-
yaHoi xuciaotu. 106 yHHKHYTH HelaCHMX BHMAJKIB, JTUTH BOLY B KHCIIOTY
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3aboponseTbes. Criony4arouuch i3 BOIOO, CipyaHa KHCIIOTA BHAIIAE BEIUKY
KUILKICTB TEMNOTH. SIKIIO IUTH BOAY B KMCIIOTY, sika Ma€ IrycTuHy B 1,8 pasu
Olinpilly, HIX BOJA, TO BOAA PO3IUIMBAETLCS 110 TIOBEPXHI KHCIIOTH, LIBHUAKO Ha-
IpIiBA€THCA, YTBOPIOIOUH TIapy, 1 po30OPH3KYEThCA Pa3oM 13 KHCIOTO. SIKmI0
K BJIMBATH Y BOAY KMCJIOTY, TO KHCJIOTa 3aHYPIOEThCS B 11 TOBILY, BHACIIIOK
4Or0 YTBOPEHMH €JIEKTPOIIT Bifa€ TEMIOTY BOAI il po30OpH3KyBaHHS HE Bif-
OyBaeTbCA.

[oTyroun ejexTpomiT, NoTpibHO NepemillyBaTH YTBOPIOBAHHM PO3UMH,
o0 AKHaALIBU/IIE BUPIBHATH HOTO rycTuHy. [lepiu Hix 3anMBaTH B akyMy-
naTopRy 6arapelo, NPUrOTOBJIEHUH €NEeKTPOJIIT HOTPIGHO OXONOAUTH [0 TEM-
neparypu 25-30 °C. [Ipaurorouu 3 eneKTpoIiTOM, HEIIPUITYCTHMO BUKOPUCTO-
BYBAaTH IIOCYJMHH, MipHHH TIOCYA Ta iHLIE 3HAPANA 3 HECTIMKHX J0 KHMCJIOT
Martepiaip (3a11i30, Miflb, aIOMiHiit). PEKOMEHAY€EThCS 3aCTOCOBYBATH ILIACT-
MACOBUH UM KepaMiYHHMH 1OCYJ, a CKISHUM KOPHCTYBATHCS CliJ 0GepeKHO,
100 YHUKHYTH pO3OMBAHHSA i OMIKIB €JEKTPOIITOM.

Enextponir y 6atapel 3a1MBalOTh TOHKUM CTPYMEHEM 13 YaLIKH, 9Ka MAe
HOCHK, 33 JOTOMOIOK CKIAHOI 4u (appopoBol JiHKM, BUKPYTHUBLIN IIEpPE
MM BEHTH/ALIAH] MPOOKY KPHINOK, BUAAIMBIIK F€PMETHYHY MUIIBKY YM BH-
CTYNH BEHTHJBIIHHMX OTBOPIB MTPOOOK.

Enextponir 3anuBaioTe 1o piBHs, skuii Ha 10-15 MM BUmIMIA Big 3arno-
6ikHOro mntka. Yacrtuua Garapeit (Hanpuknan, 6CT-60) MaloTh KpHILKH,
AKI Ial0Th 3MOTY 3aIMBATH €1EKTPOIIT 10 NOTPiGHOro piBHA 6€3 HACTYMHO-
ro ioro BumiprosanHs. [lonoBHIor0un Taki 6arapei enexTpoaiToM, OTBOpH B
HITyIlepax 3BUIBLHAIOTH Bijl repMETHIHUX geraneit i 61IbL X He 3aCTOCOBY-
10Th. [Ipobkn noTpiGHO BUKPYTHTH Ta IWINBHO HAITH HA BEHTHIIAIHE] mTYy-
uepy. barapei HanOBHIOIOTh €1EKTPOJIITOM 40 BEPXHLOTO KPAO 3a1UBAJBHOT
FOPJOBHHU.

Ilicas 3HATTS OPOOOK 13 WTYLEPIB B aKyMYJIATOPAX YCTAHOBIIOETHCS M0-
TpIOHMH piBeHb €leKTpoNiTy. ENeKTposit, IKHil 3anMBatOTh B aKyMynsSTOpH,
NOBHHEH MaTH TEMIIEpaTypy He MeHW AK +15°C y xonoauiid Ta noMipHii 30-
Hax 1+30°C —y xapkii Ta Terniii BianosinHo. ITicas 3anuBanHs TeMneparypa
eleKTpoNiTy B 6aTapei TPOXH MIABHILYETHCA 1, KOJIM MAaTUME BHCOKE [10YATKO-
BE 3HAYEHHA, MOXKE NMEPeiTH 32 HEIPUIYCTHMY MEXKY.

Temneparypa enexrponity B Garapel nOBHHHA He nepeBuiyBatu +45 °C.
Komu Bona Gyae HM3bKa, TO €MHOCTI aKyMYJISTOPHOI OaTapei Moxe He BHCTa-
YUTH AJIA [IyCKY JBUTYHA aBTOMOOIJIS.

Heski akymynaTopHi 6arapei BHILyCKalOTh Y CyX03apsIXKEHOMY BUKOHAHHI.
HeoGcnyrosysani 6atapei HanxomaTh B eKCILTyaTaLIIO 3a/IMTI €IEKTPOJIITOM i
NoBHICTIO 3apsmkeni. Cyxo3apsikeHi 6arapei 3anUBalOThL €NEKTPOJITOM, Tyc-
THHY SIKOTO HaBeeHO B Tabi. 1.6. Skuo 6atapeto 36epiraau He Oinbl SK OOHH
PiK i 3 HaaHHAM Tl pofoyoro crany npu Temneparypi He MeH sK +15°C, To
B pa3l TepMIHOBOIO BBEACHHS B EKCIUIYaTallil0 1l MOXHA yCTaHOBIIOBATH Ha
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aBTOMOOLIL yepe3 20 XB. miciisi HATIOBHEHHS €JEKTPOJIITOM. Y 1IbOMY BUIIAAKY
KOHTPOJIb MOXKHA i He pobuTy. [IpoTe, konu aBTOMOOGITI TOBEPHYTLCA 3 PEACY,
PEKOMEHJIyEThCS IEPEBIPUTH TYCTHHY €JIEKTPONITy GaTapeii i B pa3i norpebu
3apAAUTH iX 1 CKOPEryBaTH IYCTHHY. AKYMYISTOpHI 6aTapei, AKMM HaaHo po-
604oro crany 20—xBHJIMHHUM NPOCOYEHHAM 03 MiA3apsa[KaHHA, HE MOXKHA
30epiraTtu TpuBaiMi yac.

SAxmo Harapei 36epiram/1 TIOHA/l OJIUH piK YM 3 HaJIaHHAM IM pobouoro
CTaHy npu TeMnepaTypl 6aTapeM Ta eneKTpomTy Menut sk +15 °C, HeoOxin-
HO He pamme Hixk 3a 20 XB. 1 He mi3Hille, HDK 3a 2 rof. MiCIs 3aJUMBaHHA
eJIEKTPOJIITY BUMIPATH MOTO IycTHHY. SIKINO TyCTHHA 3HHXKYEThCA He Oinbin
sk Ha 0,03 r/cM> HOPIBHAHO 3 T'YCTHHOIO 3aJMBAHOTO €JEKTPOJITY, TO Oarapel
MOXHA IpUiMaTH B eKCIUlyaTanito. B inmomy pasi ix noTpibHo 3apsauTy.

Barapero BMUKAIOTh Ha 3apsKaHHiA, SKILO TeMIepaTrypa eJeKTPOMiTy B
Hiil He Oinpma 3a 30°C y xonomqHiil Ta nomipHiil 3onax i 35°C y xapkiii Ta
TeIUTii BIANOBIAHO. 3apsKaloTh cTpyMoM i3 cuitoro 0,1 C, .

B nesxux BHIIAAKax, Koo TpebGa TepMiHOBO BBECTH B AlI0 OaTapelo, Ky
30epiranu npu MiHycoBux Temmeparypax ao 30°C, Hapatu il poboyoro
CTaHy MOXHa 3aJJMBaHHAM €JIeKTpoiiTy 3 temreparypoio 40 = 2°C i ryc-
tunoto 1,270 £ 0,1 r/cm®. BBoaMTH B [il0 TakuM criocoboM MoxxkHa GaTapei
TiILKM Yy TOMY BHMIIAJIKY, AKIO TEPMiH iX 30epiraHHd He NepeBUILy€E OJHOI0
poxky. lle moB’s3aH0 i3 BILIMBOM 1Hri6iTopa Ha 36epiraHHs cyxo3apsmKeHoi
Oarapei.

Cyxosapsmkeni 6atapei 3a/1MBalOTh €JIEKTPOIITOM i3 HOTPIOHOXO IyCTHHOIO
i1 yepe3 3 rofl. CTaBIAThL HA 3apsDKAHHA, IiJl Yac SKOTO IEePiOANYHO NEpEBi-
PAIOTH TEMIIEPATYPY €IeKTPONiTy. BoHa He MOBHHHA MiHIMaTHCs Bumle 45°C
y XOJIO/IHI} Ta moMipHiit KiaiMaTHuHuX 30HaX 1 50°C — y xapkii Ta Temwnil Bij-
N0Bi/iHO. SIKIIO 1l TEMIIEPATYPH MEPEBUILIEHO, 3aPSAHUIN CTPYM 3MEHLIYEThCA
HaroJIOBUHY 200 [IEpPEPHBAETLCS TPUBAIICTD 3apsPKaHHA Ha Yac, MOTpiOHuMiH
JUIS 3HIDKEHHA TeMmepartypu xo 30-35°C.

Hanpukidni 3apsmkaHHs HacTa€ PACHE Fa30BUIUICHHS B YCiX aKyMyJsTO-
pax Garapei, a Hanpyra i TyCTHHA €IEKTPOJITY He 3MIHIOETbCS MiCIs 1LbOTO
IPOTATOM 2 rof.

11106 piBeHDb eneKTPONITY yCTauuBCs, Oatapei NoBMHHI npocTosTu me 30-
40 XB. Yy BAMKHEHOMY CTaHi, a IIOTIM HOTO BUMIPIOIOTh 1 KOPHIYIOTh.

MeToaM 3apsKaHHsA aKyMY.IATOPHUX Oarapeii. [1in gac excrutyarauii
aKyMyJIATOpHI GaTapei MOXHa 3apsi/pKaTH BiJ Oyb-sKOro JKepena NOCTiHHO-
ro CTpyMy 3a YMOBH, 10 iforo Hamnpyra Oyne OGibIIO0 3a HApyry 3apsxy-
BaHOI aKyMyJaTOpHOI Oarapei. [{ns 3apsaKaHHA NO3UTHBHHMN MOJIOC JKEpeia
CTpyMy MOTPiGHO 3’€AHATH 3 TO3UTHBHUM IIOJIIOCOM 3apsiXKyBaHoi Oarapei, a
HeraTUBHHI — i3 HETaTUBHHM.

Jlist Gy/b-SIKOr0 MOMEHTY 3apsIKaHHsA CUJTy CTPYMY MOXHA BU3HAUHUTH 32
¢$hopmysoro:
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Ui —Us

R b
ne U Jux — Hanpyra nxepena crpymy, B; U, — Hanpyra Oatapei B MOMEHT 3apsi-
IUKaHHs, B; R — 3aranbHuil onip 3apsaaHoro kona, OM.

I3 ni€i popmyn BUNAMBAE, 1110 KOMM HANPYTH 3aPAAHONO NPUCTPOIO 1 Ha-
Tapel OHAKOBI, TO 3apAHUHI CTPYM JopiBHIOBaTHME Hy0. Konn Hanpyra Ga-
Tapei MeHIUA, Hix Hampyra 3apAaHoro MPUCTPOIO, 3aPsHMI CTPYM GLIbLIKA
BiJl HyJI1; B IHIIOMY pa3i, TOOTO KoJiu Hanpyra Oarapei Oi1blia 3a Hanpyry 3a-
PAAHOrO IPUCTPOIO, CTPYM 3MIHIOE HANPAM i Oarapest po3psaKacTbes.

3aJ1eXHO BIJI CHCTEMH PEryJ/IIOBaHHS [POLIEC 3aPAKAHHSA MOKHA 3 HCHUTH
PI3HUMH METOAaMH. Y BUMAJKy 3apsiKaHHS PHU MOCTIHHOMY CTpyMmi 6arapei
3 OJIHAKOBOIO EMHICTIO 3’€/IHYIOTh MOCIIZOBHO B Ipynu (puc. 1.37, a). Koxny
3 HUX BMMKAIOTb [0 3apaHOi Mepesxxi. Ockinbky iz yac 3apsypkands EPC Ga-
Tapei 3poCTae, To Ul MATPUMKH CTAJIOCTI 3aPs/IHOTO CTPYMy NMOTPIOGHO 36ib-
IIyBATH HANPYTy Ha 3aTHckadax Oarapei. [[boro nocararTh, BMHKAIOUH B KOXK-
HY TpyIy TOCIi0BHO PETY/IOBaIbHUM peocTart, abo 3MiHIoKuYH Hanpyry U e

=

UsilLA 27
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- - - - 21T emynins 2 cmynins
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Puc. 1.37. Memoou sapadacanna akymynsmopnux 6amapei
3a nocmiuHux cmpymy (a) ma nanpyzu (6)
Omip peocrara:

R=(U jp =2,7n)15,

e 1 — KUIbKICTb NIOC/IiI0BHO yBIMKHEHHX Garapeil y 3apanHii rpyi.
KinpkicTs Garapeii, ski MOKHA BBIMKHYTH B IPyIly 3a BiZIOMOi Hampyru
Joxepena,
= Uy /2,7m,
1€ m — KiJIbKICTb aKyMYJIATOPIB y 6aTape1
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KinpKicThb rpyi1, yBiMKHCHI/IX napajelpHO A0 JUKEpEa,
Prp :In /16.3. max,

Aie I, ~ HOMiHanbHUi CTPYM 3aPsi/IHOTO NPUCTPOIO.

lIo rpynu HOTp16HO BBOJUTH MaKCUMaJlbHY KiJIbKiCTh Garapei, 1106 3MeH-
[IMTH BTPATH eHepril B peocTarti. 3apsaIkanus BiA0OyBa€ThCA ABOMA CTYNEH-
MK, Ha nepmomy 3 sxux I, = 0,1C,. Ha noyatky einexrpoiisy BOju, T06TO
KOJIM HArpyra Ha akyMynsTopi gocsratiumMe 2,4 B, 3apsaauuit cTpyM 3HIXKYyBa-
tumetses fo 0,05 C,; (apyruii cTyninb). SIKio Hanpyra Ha aKyMyJIsTOpi J10-
caratume 2,7 B (16,2 B Ha 12 B 6arapeto), To 3apsaxkanHs TpuBaTume e 1-2
roa.; y oMy pasi moxda 3a6esneuntu 100%-e 3apsnkanHa HOBOI Garapei.
Konu » UM METOAOM 3apapKaloTh eKCILTyaToBaHy 0aTapero, TO 3apsakaHHA
NPUIIMHAOTS MC/A AOCATHEHHS HAanpyry 2,7 B Ha akyMynsTopi.

V BUNAJKy 3apsiiKaHHs METOJOM MOCTiiiHOI Hanpyry (puc. 1.37, 6) 6arapei
uM IX IPYIHM JIO [PKepea KUBJICHHS BMUKAIOTh NapaneibHo. 3aps/Hy Hamnpyry
MiATPHMYIOTh IIOCTIHHOO B Mexax 2,35-2,40 B na akymyrnarop. 3a Li€i Hanpyry
Ha TOYATKy ra30yTBOPEHHS («KUIIIHHSD) €1EKTPOIIITY) 3apAIHHH CTPYM Marume
3HAYEHHS, AKe He € Hebe3reuHuM JUTsl pyHHYBaHH aKTHBHOI MacH IUIACTHH.

Ha nouarky 3apsmKaHHs ITOBHICTIO po3psiixeHoi OaTapel 3apsaHuH CTpyM

moe pocsraru (0,5-1,0) C,, i B ubomy pasi PEKOMEH/IY€ThCS TPOXH 3HHU-
sutn U V npoueci 3apsmxanns EPC 6Garapei 3pocrac i 3ap;mmm CTpYM

—(U K —Eé)/ Rs aBTOMAaTUYHO 3HHKYETHCS. Ileii MeTOA TOLUIBHO 3aCTOCO-
ByBam JUIs TiA3apsoKaHHs Garapeid, ski nepeOyBatoTh B eKCIIyaTauii. Horo
nepepara — Hemae NOTPeOH KOHTPOJIIOBATH CUILY 3aPAIHOIO CTPYMY.

V BuUNajKy 3apaHKaHHs AKyMYNSTOPHUX DaTapeil METOIOM IIPHCKOPEHOTO
3apADKaHHs CHiia cTpyMy Bianosigae 70% nominanbHol emuocTi. YuM Oinb-
112 CUJIa CTPYMY, THM MEHUIMI Yac 3apsukaHHs. [IpakTH4HO TpUBamicTh 3a-
psbkanus ctpymoM i3 cunoto 0,7 C, mae ne nepesuutysaty 30 xs., 0,5 C, —
45 x8.10,3C,, — 90 xB.

V nporieci HopcoBaHOro 3apsIKaHHA MOTPIOHO KOHTPOJNKOBATH TEMIIepa-
TYPY €leKTPONITY 1 IpH JocsATHeHHi 45 °C MpUIMHUTH NO/AAbLIC 3apsPKaH-
ns. Cnig 3ayBakuTH, 110 GopcoBaHe 3apsaIKaHHs 3aCTOCOBYIOTh SiK BUHATOK,
£0, KOIM HOTO CHCTEMAaTHYHO IIOBTOPIOBATH IS OfHI€T i Ticl camoi Oarapei,
TEPMIH 11 cy»OH HOMITHO 3MEHILHTBCA.

3piBHANbHE 3aPADKAHHS [IPOBAIATH IPH MOCTIMHIHA CHIN CTPYMY, IO BiANO-
Binae 10% HOMIHANLHOT EMHOCTI, TaK CaMo, K 1 3apsuDKaHHs [IpH NOCTIHHOMY
CTpPyMi, ajie POTSAroM TPHBAJIIIOTO Hacy, HK 3BMYaHHO. Horo mera — 3a6e3-
[eYUTH B aKyMynﬂTopHiﬁ Garapei NMOBHE BiJIHOBJICHHS AKTHBHHX Mac Ha BCIX
€JIEKTPOZiaX aKyMYIATOPIB. 3plBH$UIbHe 3apsi/PKaHHS HEHTpatizye BILIMB [NIMO0-
KHX PO3PADKaHb HA HETATHBHI CJIEKTPO/IH, & TOMY PEKOMEHIYIOTb AK 3acib ans
yCyHeHHs cynbgauil NiacTHH. 3apsaa TPUBAE J0TH, JOKH B YCIX aKyMYIsSTOpax
He Oyzie HasBHA CTaJiCTh T'YCTHHH €IEKTPONIITY Ta HANPyT'H NPOTAIOM 3 rof.
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1.16. Jly>kHi akymynAaTopHi 6aTapei Ta eneKTpocTaTuUHi
Axepena eHepril

KpiM po3risHyTHX CBHHLEBO-KHCIOTHHX aKyMYJISTOpHHUX Oarapei, siki
HalKpalle BiANOBIAAIOTb BUMOIaM CTapTepHUX, Ha TPAHCIOPTHHX 3acobax
BUKOPHCTOBYIOTbCS iHIUI €NEKTPOXIMIYHI CHCTEMH, IO MAIOTh CBOE IIPH3HA-
YEeHHS Ta KOHCTPYKTHBHE BUKOHaHHs (Tabm. 1.7).

Tabnuys 1.7
OcHoBHI AaHI eJ1eKTPOXIMIYHMX cHCTEM
. Hasga [To3HaueHHs EPC, B
CBHHIIEBO-KHCIIOTHA Pb(H,SO,)PbO, 2,0
HikeneBo-kaamiesa Cd(KOH)Ni(OH), 1,36
Cpibno-kanmiepa Cd(KOH)AgO 1,40
CpibHO-LIMHKOBA Zn(KOH)Ag 1,84
HikeneBo-uuHkoBa Zn(KOH)Ni(OH), 1,83
CBHHILIEBO-KaAMIEBA Cd(H,S0,)PbO, 2,2
CBHHIIEBO-IIMHKOBA Zn(H,SO,)PbO, 2,5
3aJ1i30-HiKeleBa NiOOH(KOH)Fe 1,3

B nyXHuX akyMynaTOpax €NEKTPOJITOM € PO3YHH IAKOro Jyry Kaiio
{KOH) a6o narpito (NAOH) y nucTuinboBaHii Boi 3 MOKIIMBUM J0JaBaHHAM
inxoro mitito (LiOH). 3acTocoByrOThH JIyXHI aKyMysisTOpHU CpiOHO-IIMHKOBI
(CLI), xanmieBo-Hikeneri (KH) Ta 3anizno-nikenesi (KH).

brnoku mnacTMH KagMi€BO-HIKENEBHX Ta 3ali30-HIKENEBHX AKyMYJATOPIB
PO3MillleHI B METAJICBOMY KOPILYCl, 3alIOBHEHOMY €JIEKTpOmiToM. [Ipu oMy
OZIMH 3 €NeKTPOMIB aKyMYIATOPa 3’ € THAHUH 3 KOPITYCOM, OTKe, [IPH CKJIaJaHHi
aKyMyJIATOpHUX Gartapeil kopIycu okpeMux 0aHOK po3’€[HYIOTh. AKTHBHOKO
Macol0 MIHYCOBOTO eNeKTpoja € rybuactuil kaamiit abo ryGuacte 3anizo, a
IUTIOCOBOTO — rifpar okucy Hikeso (NiOH), abo rigpar #oro 3axucy (NiOH),.

I'ycTuna enexTponiTy ans cpibHO-IHHKOBUX aKyMYJIATOPIB HA OCHOBI po3-
YUHY IKOTO KaJIilo 3 BMICTOM OKHCY IIMHKY CTAaHOBHUTD 1,4 r/cM®; ans kaamie-
BO-HIKEJIEBHX i 3a1130~HIKeJIEBHX HA OCHOBI IAKOTO Ka/iro 3 JOAaBaHHAM 11KO-
ro mitito — 1,19-1,21 r/cm?; igxoro HaTpiro 3 qomaBaHHsM iAKOTO HiTio — 1,1-
1,12 r/em?; inkoro Kaniio Ge3 gogaBaHHs igxoro miTio — 1,25-1,27 r/em?.

Ilpu 3’eiHaHHI JIy)KHUX aKyMYJIATOpiB B 6aTapei 3 BIINOBIAHOK HANPYTOHO
BpaxoBywTh EPC koxHOro akymynsropa BignosiaHoro tumy: CII — cpiGHo-
iuHkoBi — 1,84 B; KH —~ HikeneBo-kaamiena — 1,36 B; )KH — 3anizo-Hikxenesi —
1,3 B. Ilo3HaueHHs Ny>KHUX akyMynsTopHux Oatapeii take: CII, KH a6o XXH
— Tun 6arapei; uudpa — emMHicTs 6atapei — A rox.; K — kapxac meranesuii; M
— KpHIlIKa 3HiMaeThes; T — BUBIAHI KJIEMU PO3MILIYIOTLCS Ha TOPLIEBOMY 00-
1i. OxpeMuMu UKMPpaMu HO3HAYAIOTH THIT BUKOHAHHS, MaTepiajl aKTHBHOI Ma-
CH €JIEKTPO/IB 1 cnocif iX KpiMyIeHHs, CKJIa eJIEKTPONITY Ta KUIBKICTh apiB
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cenapatopis. PexHMH po3psIKeHHs BKasyloTh Tak: K — kopotkuii (Bix 15 xs.
no 1 ron.); C — cepeaniii (1-10-romuuuuit); JI — tpusanuii (10-roguHHuMi i
binbwe); b — Oypepuuit, GararonukIoBHii (3 MMA3aps/PKAHHAM BiJl reHepaTo-
pa). barapei 1boro TUMy 3aCTOCOBYIOTb IS XKHBIEHHS CHCTEM €1EKTPOOO-
NafiHaHHA MAalllMH, TATOBUX ABHUIYHIB €JIEKTPOMOOINIB, a TAKOXK CIELialbHOL
anaparypH, BCTaHOBJIEHOI Ha aBTOMOOLIAX Ta TPaKToOpax.

Burorosnsiors iTieBi 6aTapei 3 OpraHiuHUM eNeKTPOIIITOM, EMHICTb AKHX
Ha OJMHHIIO MAacH B YOTHPH pasu Oifblua, HIX Y PTYTHO-LIMHKOBHX, i B 30,
HDK y rpadi4Ho-UHMHKOBHX. JIiTieBI aKyMy/ISTOPH 3 HEOPTaHiYHUM eeKTPOIi-
TOM MAlOTb 1€ BHIIY MUTOMY eHeprito, a EPC BaBiui BUILY, HIXK Y 3BMYaMHMX
KHCJIOTHMX aKyMynsTopax. Lli Oatapei BUroToBieHi Ha OCHOBI HaMIErIIOro
MeTaiy, 103BOJIIOTh CTBOPIOBATH 6aTapei MiABULIEHO] EMHOCTI [JIs €1eKTpPO-
MoO1i1iB. ABTOMOGiIL Macolo 1 T Ha Takux Garapesx Moxe PO3BUBATH LIBH/-
kicTb 10 100 km/ron. i npoikmpkaTu 6e3 miazapamkanns ao 400 k.

Po3pobiei i 3acTOCOBYIOTbCA TaKOXK HOBI aKyMY/IATOpHi Gatapei 3 HaTpi-
€BO-CIPYAHMMHU €IEKTPOJAMH, AKi MAIOTh Maike BTPOE MEHIIY Macy i BTpHui
30L1BI1YOTh IPOHACHHH MALIMHOK LINAX NPU JKUBJIEHHI TATOBUX JBHIYHIB.
AKyMYNSTOp TIOYMHAE NPAIIOBATH, KOH 10HK HATPiIO MPOXOATD YEpe3 TBEp-
AWl €IEKTPOIIIT, i€ BOHH YTBOPIOIOTH CipuaHuii HaTpii. B pesynbrari peakuii
Y KOJIi BAHMKA€E €NeKTPHYHMH cTpyM. OiMH akyMysTop po3Mipamu 45x45 Mm
mae macy 100 r i enepreTnuny notyxuicts 20 Bt rop., mio B 5-6 pasis 6inbuie
€HEPreTHYHOI MOTY>KHOCTI CBHHLEBO-KHCIIOTHOTO AKyMYJISTOPA.

Pi3HOBHAHICTIO XIMIYHMX JDKEPEN XMBIEHHA € MAJHBHI €JIEMEHTH, ¢
€JIEKTPUYHUH CTPYM BUHMKA€ NPH B3A€EMOZI AKTUBHUX PEYOBHH (NanuBa),
WO MiABOAATLCS JIO CHELIANBHUX €ICKTPO/IIB, BMILIEHHX B JTy)KHHH €]1€KTPO-
JUT. SIK NIaJIMBO MOJKE 3aCTOCOBYBATHCH KMCEHB 1 BOJeHb. BHaciIok po3kiaay
aTOMIB BOJHIO Ha O3UTHBHI 10HU T4 €JIEKTPOHHU I0YMHAETLCS PeaKilis 3 eeK-
TpositoM. [Ipu 11bOMY €IEKTPOHHU 30CEPEIKYOTHCS Ha MIHYCOBOMY EJIEKTPO-
Ai, a Ha KHCHEBOMY BHHHKA€ 1X HECTa4a, 10 3yMOBJIIOE HOro MO3UTHBHHUM MO-
Tenuian. Ipu 3amuKaHi enekTpoxiB B KO/l BUHUKAE CTPYM, a XiMiYHa peakilii
TpuBac Ge3nepepBHO. J{nsg pobOTH MaaMBHUX €NEMEHTIB BUKOPHUCTOBYIOTD i
iHII1 Ta3H, a TAKOX PiJKe Ta TBepAe NaNMBO, HANPUKIIAJ, ByriIg abo IUiIo-
noAiOHMH anrOMIHIN.

Enexrpocrariuni mxepena >kMBICHHS (KOHIEHCATOPH) HAIPOMAIKYIOTh
€JIEKTPOEHEPTir0 NpH iX 3apsA/KEHHI BiJ| BUCOKOBOJBTHOTO BUIIPAMIISYA Ha-
npyroro 220-1200 B a6o Big akymynatopsoi 6arapei Hanpyroio 12-24 B uepes
BUCOKOBOJILTHHH TPaH3UCTOPHHII NEPETBOPIOBaY. 3apsKEHUiT KOHAEHCATOP
€ JDKEPEJIOM JKMBJIEHHA IIPUIIaiB aBTOTPAKTOPHOIO €1EeKTPooONagHaHHs, B
TOMY YMCJII i CTApTEpa, MPH 1IbOMY 3BOPOTHE IIEPETBOPEHHS BUCOKOI HANPYTH
B HHM3bKYy MPOBOAMTLCA 3a JOIOMOTOI0 THPUCTOPHOTO nepeTBopioBaya. [lo-
€THAHHS KOHJICHCATOPHOIO JKEepea )KUBIIEHHS 31 3BUYaiiHUM reHepaTopoM i
aKyMyJIATOPHOIO 6aTape€cro 103BOJIAE 3MEHIIIUTH Macy OCTAaHHbOI B 5-6 pasib.
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Hanpuknag, 3amicTs cTaHaapTHO! akymynsTopHoi Garapei (CT-55A) macoro
18,3 kr i micTkicTio 10 J1 MOXHa 3acTocyBaTH Manorabaputhy Garapero Bin
Motonukna 3,5 kr i 06’emom 1,5 n1. [Ins IycKy ABHUTYHA CTApTEPOM BHKOPHC-
TOBYETBCs €HEPTIsl KOHAEHCATOPA, AKUH 3apsADKAETbCS Bifl aKyMYISTOPHOI Oa-
Tapel Yepe3 BUCOKOBONbTHUI nepeTBopioBay. OTxe, 3MEHIYEThCA Maca Ma-
IUMHY 1 BUTpaTa CBUHLIIO Ha BUTOTOBJICHHS aKyMYJ/IITOPHHUX Oartapeil BenuKkoi
€MHOCTI.

KoHTponbHi 3anuTaHHA Ta 3aBgaHHA

1. 3 sKMX OCHOBHMX YaCTHH CKJAJAE€TbCS TEHEPATOp 3MIHHOTO cTpyMy? Sk
BiH npaiitoe?

2. Onumite Oyn0By Ta [Ail0 reHepaTopa 3MIHHOTO CTPYMY 3 HEPYXOMOIO 00-
MOTKOIO 30YDKEHHS.

3. Hamamoiite cxeMy BiOpaliiftHoro perymnsropa Hanpyru. ITosicuiTs, sk BiH
TpaIlloE.

4. OnuumiTh KOHTaKTHO-TPAH3UCTOPHUH I GE3KOHTAKTHHI NPUHLMUIMN pEry-
JIOBaHHA HANpPYTH eHeparopa.

5. YoMy B KOHCTpyKuii pene-peryasaropa reHeparopa 3MiHHOTO CTpyMy He
nepenbaieHo obMexypaya cTpyMy? Slke npu3HadeHHs pesie 3aXHCTY B pe-
ne-perysstopi PP362?

6. TlokaxiTh Ha cXeMi LUIAXH cTpymy 36yu>erH;1 B KOHTAKTHO-TPaH3HCTOP-
HOMY perynaropi PP362 3a po3iMKHEHHX i 3aMKHEHHX KOHTAKTIB peryrns-
TOpa HampyTH.

7. TlokaxiTb Ha cXeMi LIUIAXH CTPYMY B pese-peryistopa 5112 mo ta nmicns
npoOuBaHHA cTabiIiTpOHA.

8. 3a cxeMolo iHTerpajbHOro peryisaropa Hampyrd 17.3702 noscHiTh, SK BiH
Hpauoe.

9. Iepeniuite ocHOBHI omepauii TO reHepaTopHOi yCTaHOBKM 3MIHHOIO
CTPYMY 3 IHTErpajbHUM PETYIATOPOM HANPYTH.

10. SIx nepeBipuTH NMpaLEe3AaTHICT IHTErPAILHOTO PErYIATOPA HApyru?

11.3 SKMX OCHOBHMX YaCTHH CK/IAJA€THCA CTAPTEPHA aKyMYJITOpHA GaTapes?
3 SKMX PE4OBHH CKIIaJAacThCs aKTHBHA Maca NO3UTHBHUX Ta HETaTHBHUX
nacTUH?

12. SIxi xiMiuHi pouecy BiAOYBAIOThCA MiJ] Yac PO3PSAKAHHA Ta 3apsIKAHHS
akymynsatopa?
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PO3AIN 2. CUCTEMA NYCKY

2.1. 3aranbHi BigomocTi

CucTeMa MycKy JBHIYHA CKIIA[AE€TLCS i3 CTAPTEPHOI aKyMynsTopHoi 6ara-
pei, craprepa, a60 MyCKOBOTO MPUCTPOIO i3 CBOIM CTapTEPOM, KOMYTALIHHOI
anapatypy i 3aC001B MOJIETIIEHHS Ty CKY.

CrapTep 4y NMyCKOBUH HPUCTPIii npH3HaYeHUH A 00epTaHHs KONHYac-
TOTO Bana 3 MeBHOK (IIYCKOBOK) YACTOTOIO, 32 AKOI 3a0e3reuyloThCa YMOBH
1 3aMaNioBaHHs ¥ 3TOPSHHSA MAIBHOTO B LMIIHAPAX. Y OGCH3HHOBMX ABHUIY-
Hax 14 yacTora craHoBuTh 4050 xB!, a B mu3ensHux — 100-250 x8™.

TTyckoBa 4yacToTa GEH3MHOBOIO JBHUIYHA NMOBMHHA OyTH JIOCTATHBOKO AJIA
iATOTOBKH MalTUBONOBITPAHOI CyMillli, 34aTHOI 3aNaJUTHCA Bijl €1€KTPUYHOL
ickpu. TIpu 3amycKy XOIOAHOrO OEH3MHOBOrO JBMIYHA Y€pE3 HU3bKY TeMIle-
paTypy HanbHOro, CTIHOK BITCKHOrO TpyGOIPOBOAY 1 Manoi MBHIKOCTI PyXy
B HLOMY NOBITPSHOTO NOTOKY B CyMIlIECTBOPEHHI NPHUIMAIOTh Y4acTh JIHLIE
JNIerKoBUMapoByBaHi (pakuii Genszuny. Tomy IIyCKOBi BIacTUBOCTI GeH3UHY
OLIHIOIOTH IO TeMneparypi Bukunauus 10% ¢paxuiil.

3i 3MeHIIEHHSAM IyCKOBOI 4acTOTH 0OepTaHHA KONIHYACTOro Baja CTae
OLNBIN TPUBAJNMM IMIPOLEC CTUCKYBaHHA, 30LIBIIYETHCA TeIUloNepeaaya B Xo-
NOAHI CTIHKM LWIIHADIB Ta MPOINYCK Ta3iB uepe3 HEIUiNbHICTh B KUIbLIAX i
knananax. THCK 1 TeMIeparypa B KiHLU CTHCKYBaHHs 3MEHIIYIOThCS, IO IO~
riplilye yMOBH 3alallOBaHHs NaJHBOMOBITPAHOT CyMillll Ta PO3IOBCIOUKEHHS
MOTyM Al

TloripuieHHs yMOB CyMilllEyTBOPEHHS! IIPH I1yCKY IPH3BOIHTE 10 HEOOXiA-
HOCTI 361/IbIIIEHHS €Hepril eNeKTPUHHOT ICKPH.

B nu3ensx aBToMOOINIB YK TPAKTOPIB I1a/JMBOIOBITPSHA CyMilll CTBOPIO-
eThCA Ge3nocepeHbO B MIIHAPAX MIc/s 10/1a4l NansHoro GopcyHkor. 3ana-
JIOBaHH# NAAMBOMNOBITPAHOT CyMiiui BiOyBa€eTbCA I1ij1 AIEX0 BUCOKOT TeMIepa-
TypH CepesoBHIla B Kamepi 3ropaHHs. BHACHiIOK Majioi TPMBAIOCTI MpOLEC
CYMilLIECTBOPEHHS i BiIICYTHOCTi IPMMYCOBOIO 331/ TFOBAHHS IYCK JIH3EIbHUX
JBUIYHIB 3iHCHIOBaTH CKJIaHIIIE.

ITyck au3esiB NOKpalyeThes 31 30UILIIEHHAM IETAHOBOIO MHCHa HaJIbHO-
ro, N0 AKOMY OHIHIOIOTh HOT0 3AaTHICTH 0 3anamoBaHHs. [Ipy HU3BKHX TeM-
TepaTypax BeJMKe 3HAYEHHsS Ma€ BUIIAPOBAHICTh IM3€IbHOrO najbHoro. Ilyc-
KOBI IKOCTI JIN3€IBHOIO MAIBHOTO OLHIOKT 110 TeMIepatypi Bukunanus 50%
dpakuiit a60 Mo KinbKocTi PpaKiiil, 1o BUKKNAOTHL A0 TeMmnepatypy 300 °C.

Temneparypa B LMMIHAPI B MOMEHT NOJadi MAIbHOrO NOBMHHA MEPEBHU-
lIyBaTH TEMIIEPATypPy CaMO3allalloBaHHs NAIbHOTO, 00 Yac 3aTPHMKH 3ara-
JIOBaHHsA OyB MEHIIE Yacy, 1110 BiJBOAUTLCS NPHU I1yCKYy Ha CTBOPEHHS NaNHBO-
TOBITPAHOI CyMillli i PO3BUTOK MEPEIONYM IHUX PEaKLLii.
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[Ipn myckoBHX 4acTOTaXx OOEpPTAaHHAX KOJMIHYACTOrO Baja B PEXHMI
€NIEKTPOCTAPTEPHOrO MYCKY 3 BEJIMKOIO HEPIBHOMIPHICTIO 00epTaHHs KO-
NiHYaCTOro Baja Pi3Ko 36iNbINYEThCA TPUBAIICTh MPOLECIB CTUCKYBAHHS,
IO BUKJIMKAE BiANOBiHE 3POCTAHHA TeIUIoNepenayi, BUTIK poGoyoro 3a-
PNy Ta 3MEHIIEHHS TeMIEPATypH i TUCKY B LHIIH/paX B KiHIi TAKTY CTHC-
KyBaHH.

HocTaTHi 415 3ana/i0BaHHA ATHBOIOBITPAHOI CYMIlLli THCK 1 TeMIepary-
pa B UMIIHIpaX AU3ENB A0CATAIOTHCA 3aBAAKH GiNbLIOrO, HiX y 6eH3UHOBHX
IBHMIYHIB, CTYNIE€HS CTHCKYBAaHHA Ta 30iIbIIEHHA 4acTOTH 0OEpTaHHA KONiH-
4aCcTOro Bajia ITyCKOBHUM IPHCTPOEM.

HapaifiHicTe MycKy Ou3esns MOXHA NiABMILMTU 338 PaxyHOK [IPaBHILHOIO
nig6opy AiaMeTpiB COMIOBMX OTBOPIB B\ .\,
po3mumoBadi  (GOPCYHKH, IPABUILHOK  ©
Opi€HTAlliCl0 PpO3MMIIOBAYa B KaMepi
3ropaHHs, 30UIBLIEHHAM THCKY BIIOp-
CKYBaHHf Ta KiJBKICTIO BIIOPCKHYTOIO
NaNBHOTO, a TAKOX MiAGOpOM HalBHIria-
HILIOTO IS MYCKY KyTa BHIEPEMKEHHS
noJayi NajsHOTO.

Ilin yac mycky, Konu Ban ABHIYHA 150
NPOKPYYYEThCH, CTapTep YM MYCKOBHIA
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IIPHUCTPiii [0J1a€ MOMEHT OMOpY, IO Horo =10
CTBOPIOIOTE CHITM TEPTA T4 KOMIpECis, a o0 Lz=
TaKOX MOMEHT iHepuil o6epToBuXx 4Yac- o -
THH JIBUI'YHA, IIEPIN 33 BCE MAaXOBHKA. "]

Mowment onopy M, cknanaethcs B
OCHOBHOMY i3 MOMEHTY CHII T€pTA B Ki- 050 100 150 N xB"

HEMaTH4HHX Napax JBUT'yHA T2 MOMEHTY

rasoBHX cuI1. MoMeHT omopy 3anexuts Puc. 2.1. 3anesxcnicms momenmy
Bix Temneparypu T, cepentboi wacToTn OnOpy M, 6i0 yacmomu obepmannsn
obepTaHHs KOJiHYaCTOro Baily, HepiBHO- KOMHYAcmozo 6any npu nycky
MipHOCTi O6epTanns, uMCNa, CXeMH po3-  D€N3uH08020 dguzyna 3M3-53:
TalyBaHHs i po6oyoro 06’eMy LMiH- — I3 3aCmOCyéanHAM Mmacia
ApiB, a TaKOX Bi PO3MIpiB NOBEPXOHb M-6/10I;

Tepts (puc. 2.1). ————Macaa M-8-B,

MinimaneHa myckoBa 4acToTa o6epTaHHA — lie HaliMeHlIa 4yacTora obep-
TaHHA KONIHYACTOro Bally, MPM AKMH MyCK ABMIYHA B 3a/JaHHX YMOBax Binby-
Ba€ThCA 3a /B cnpobu mycKy TpuBaticTio 1o 10 ¢ A GeH3UHOBUX ABUTYHIB
ino 15 ¢ ana ausenis 3 mepepBoro Mixk crpobamu 1 XB.

MinimanbHe 3HaUYEHHA MYCKOBOI YaCTOTH BH3HAYAETHLCH 1O 3aJIEXHOC-
TAX 4acy NycKy t Bix cepenHboi 4acTOTH 06epTaHHA N KOTiHYaCTOro Baly
(puc. 2.2).
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Puc. 2.2. [Tyckosi xapakmepucmuxu 06U2yHI6.
a) 6enzunosozo BA3-2106 (macno M-6/10I);
6) ousens KamA3-741 (macno M-4 16B);

1 — 6e3 3acobie nonezuwenHs nycky; 2 — 3 eneKmpopaKenbHuM npUCMpoEm

MiHiMaIbHa ITyCKOBa YacTOTa 30UIBIIYEThCA 31 3SMEHIIEHHAM TEMIIEpary-
PH, POCTOM B’A3KOCTi Mac/a, 2 3MEHIUYEThCA IIPU 361MbIIEHH] YuCIa LHITiH-
ApiB JBUTYHA Ta 3aCTOCYBAHHAM NPHCTPOIB VIS [OJIETILECHHA IyCKY.

[o miniMabHilH MyCKOBil 4acTOTI 06epTaHHs KOMiH4acToro Bany n_. 1 Bi-
NOBiAHOMY i MOMEHTY onopy M BM3HaYaloTh norp16ﬁy yCKOBY noryx(mcu

IcHye aBa cnocoOH ImycKy anryHm aBTOMOOLIIB i TpaKTOplB 3a JIONo-
MOTOIO E/IEKTPHHHOTO CTApTEpa Ta 32 ONOMOIOK0 JONIOMIXKHOFO NPHCTPOIO,
AKHil CKIaa€ThCA i3 IyCKOBOTO IBUIYHA 31 CBOIM CTapTepoM Ta TpaHCMicii.

TIyCK eNEKTPHYHUM CTapTepOM — HaiiG1IbII NOMMPEHHH CrI0CiO MyCKy aB-
TOMOOGLIBHHX 1 6araTbox TPAKTOPHUX ABHIYHiB. CTapTep 3py4HHii B eKCILIya-
Tawii, 3Ha4HO MoNermye podoTy Bofisd, ane BUMarae KeajidikoaHoro obciy-
roByBaHH:A. XapaKTEpU3y€eTbCs OOMEKEHHM 3aIlacoM EHEpril aKyMY/ISTOPHOI
Oarapei, wo CKOPOUY€ YHCII0 MOXIHBHX cripo6 mycKy QBUTYHA, 0COONMBO B
3UMOBHI TIepion.

Craprepu HallfHI B p060T1 3a0e3Me4yroTh JUCTaHIliHe praBHlHHSI i
MOYKJIMBICTH aBTOMATH3AL1 IPOLIECY ITYCKY 32 JOIIOMOTOX0 €JIEKTPOTEXHIYHUX
TPUCTPOIB.

CTapTep CK/Ia/a€Thest 3 eNEKTPOABUIYHA TIOCTIHHOTO CTPYMY, MEXaHi3My
NPHBOAY Ta KEPYBAHHS. KOHCprxma eNeKTPOABHIYHA Maiixe OJHAKOBa B
ycix cTaprepax. TIpuHumn fiii ABArYHA NOCTIHHOTO CTPYMY 3pY'HO MOACHUTH
Ha cxeMi puc. 2.3 zie MOKa3aHuil BUTOK AKUI 00epTa€ThCA B MArHITHOMY IIOJ,
SKILO JO LTOK MiJBECTH MOCTiNHY Hanpyry (puc. 2.3, a).

Hix giero Hanpyru U depe3 WITKY, KOJEKTOPHI INIACTHHM Ta BUTOK IOTeYe
ctpyM i. Ilo 3aKOHY eIEKTPOMArHiTHOI CHIH (3aKOH AMIIepa) B3aEMOIis CTPY-
My i Ta MarHiTHOTO nons B cTBOpro€E cuuty f, KOTpa HanpaB/eHa NepreH MKy
napHo B Ta i. Hanpsm cui f BUSHAYa€ThCsA IPABHIIOM J1iBoi pyku (puc. 2.3, 0):
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Ha BEPXHIO YaCTHHY BUTKa CHJIa Ji€ BIIPABO, Ha HIDKHIO — BiiBo. Ll niapa Cut
CTBOPIOE KpYTHH MOMEHT M,_, sKuii IOBEPTAE BUTOK 11O qacoBiii cTpinui. [Ipu
nepexo,m BerHBOI YACTMHH BUTKA B 30HY nm,ueﬂﬂoro MOJIIOCa, 3 HUKHBOTO B
30HY MiBHIYHOTO HOJI0CA KiHMi NPOBIIHUKA i 3’€IHaHI 3 HUMM KOJIEKTOPHI IU1ac-
THHH BCTYIAIOTh B KOHTAKT 3i I{TKaMH iHIoi nomapHocti. Hampsam ctpymy B
BEPXHIi Ta HWKHIi YaCTHHI BUTKA 3MIHIOETHCS Ha IPOTHJIEKHUHN, a HAPSAM CHII
f MOMEHTY M, ne 3MiHIO€ThCA. BuTok GesnepepsHo Gyne oGepramcx B MarHirt-
HOMY 1o i MOKe npUBOIMTH B 00epTaHHs Bail poboyoro mexanizmy (PM).

Cneroma nyexy

Puc. 2.3. [Ipunyun 0ii enexmpooguzyna nocmitinozo cmpymy
TaxuM 4HHOM, KOJIEKTOP B €JIeK-
TPONBUIYHI He TiNbKu 3abe3meuye
KOHTAKT 3 aKkyMyIATOpPHOIO Gatape-
€10, ajie # BUKOHY€E QYHKHIIO Mexa-
HIYHOTO iHBepTOpa, TOOTO MOCTIi-
HHil CTPYM aKyMYJIITOpPHOI OaTapei
HEPETBOPIOE B 3MIHHHH CTpyM Yy

BHUTKY. G

8]
Enextpuuni XapaKTepucTH-
KH CTapTEPHOTO €NEKTPOHPHBOLY l 1 7
3 eNeKTPOABHTYHaMH IOCTiffHOTO
POABHTY Puc. 2.4. Cxema kepyeanHs
CTpYMYy MOCJiIOBHOTO, Iapajeiib-
enekmpocmapmepom

Horo abo 3mimanoro 30ymKeHHs
J106pe y3roDKYHOTBCA 31 CKIaJHHAM
XapaKTepOM HaBaHTAXKEHHSA, sKe
CTBOPIOETHCA MOPLIHEBUMH IBUIY-
HaMH IIpH ITYCKY.

1 — cunoei konmaxmu; 2 — pyxomuii
KoHmaxmHu ouck; 3,4 — emazysanvHa
ma ympumyeanbHa 06Momxu maz06020

pene 8i0nogioHo; 5 — AKip mazoeozo pene;
6 — wmok; 7 — 8axCinb npusooy;

Cxema enekrpocTaprepa 3 JHuC-
TaHUIHHMM KepyBaHHAM HaBeAeHa
Ha puc. 2.4.

8 — nosiokosa mygpma; 9 — mygpma
8inbH020 x00y; 10 — wecmipHusa npusody;

11 - gineyb maxosuxa, 12 — enekmpoodsuzyH



S22 Enexrpoobnagnanns asromobinis i tpaxropis

IIpu 3aMKHEHH] KOHTAKTIB S, AKi PO3TALIOBaHI Ha 3aMKy 3aNaTIOBaHHA (Y
JIONATKOBOMY pesie UM B peie GIOKYyBaHHs), BTArYBaibHa ¥ yTpMMYyBasbHA
06GMOTKH 3 T2 4 TATOBOTO penie BMHKAIOTLCA A0 aKyMynsTopHoi Gatapei. ITin
niero MPC 060x 06MOTOK fKip 5 TATOBOIO pesie NepeMilIyeThCs 10 OCeps
€JeKTPOMATHITY 13 I0NOMOTOIO IITOKY 6 Ta Bakesid IPUBOAY 7 BBOAUTH LIeC-
TipHI0 10 y 3a4enienns 3 Binnem MaxoBuka 11. V kiHui Xoay sxops 5 TAroBoro
pene KOHTAaKTHUH JUCK 2 3aMMKa€ CHJIOBI KOHTAKTH 1, 1 akyMynsTopHa 6ara-
pest 3’€AHY€ETBCA 31 CTAPTEPHUM €NIEKTPOABUTYHOM.

[lecripus 10 nepe6ysae B 3auerUIeHHi OTH, OKH GyIyTh 3aMKHYTi KOHTAKTH
S, sxumu kepye Bozii. TIpore micnd MycKy ABMryHa yacToTa 06epTaHHS KOMiH-
4acToro ana Moxe nocsrru 1000 xs™ i 6inewe. Sxmo obepraHHs nepenasaTy-
METBCS Ha AKIp CTapTepa, TO BiH 00epTaTuMeThes 3 yacToTolo 1000015000 xs™.
HagiTs ko yacToTa 06epTaHHs SKOps 36LILIUTLCS JI0 TAKOTO 3HAYEHHS Ha KO-
POTKHiA 4ac (IOKH BOJIiH HE BUMKHE CTapTepa), MOXKe CTATHCA PO3HECEHHS KO,
1106 3ano6irtu 1pOMy, B GiTBIIOCTI CTapTEPIB 3yCHLIA Baja AKOPA 0 LIECTIpHi
TIPHBOXY NeEPENAEThCA Yepe3 MydTy BiTbHOrO Xomy 9, sika nepezae 06epToBHit
MOMEHT TUIbKH B OJJHOMY Harpsimi — Bil BaJia SKopsi 10 MaxOBHKa.

ITicnis po3iMKHEHHS KOHTAKTIiB S BTAIyBaNbHA Ta YTPUMYyBaIbHa OGMOTKH
TArOBOTO peJie Yepe3 CHIIOBI KOHTaKTH 3a/MINAI0THCH BKTIOYEH] TIOCTiIOBHO.
Kinbkicts BUTKIB 060X 0GMOTOK OZHAKOBA i MO HUX NMPOTIKA€ CTPYM OAHIET i
i€l camoi cunu. OCKinbKH HAanpsAM CTpyMy BTSTYBalbHOI OGMOTKH 3MiHIO-
€TBCS Ha NMPOTHJIEXHHUH, TO B 0OMOTKAX AiIOTh ABA PiBHi, IIPOTE MPOTHUIEXK-
HO CIIPAMOBaHi MardiTHi NoToKH. Ocepas eleKTPOMArtiTa po3MarHiuyeTses i
NPY>XHHA NIepeMIINye AKip pese y BUXiAHE NONOKEHHS, PO3MHKAE CHIIOBI KOH-
TaKTH i BUBOAMTS IIECTipHIO 10 i3 3a4erieHHs 3 BiHLEM MaXOBHKa.

2.2. EnekTpomexaHiuHi xapaKTepucTnKu
efleKTpoABUryHiB cTapTepa

SIxocTi CTapTepHUX eNeKTPOABHIYHIB MOCTIHHOIO CTPyMy 3aieKaTh Bin
cnocoBy 36yKkeHHs | OLHIOIOTLCS 38 po6oYMMH (LIBMAKICHUMH, MOMEHTHH-
MU, IOTY>XHUMH) Ta MEXaHIYHUMH XapaKTePUCTUKAMH.

I3 Kypcy eneKTpHYHHX MaIIMH BiIOMO, Wo 380poTHa EPC E , sxa inoyky-
€TbCS B OGMOTLI AKOPs €TEeKTPHYHO! MaliMHK NOCTIHHOrO CTPyMY, BU3HA4a-
€TbCA 32 POPMYIIOIO:

=£E =
E =5, 10 =Cn®, 2.1
A€ p — KiNbKICTh nap noniocis; N — KiIbKiCTh aKTHBHUX NPOBiJHHKIB 06MOT-

KH SIKOPS; @ — KINbKICTh Nap napajelbHUX posraaykeHb 0GMOTKH SKOpS; 7
— 4acTora obepranHs sxops; $ — OCHOBHHI MarHiTHUI NOTIK, IO NepeTHHAE

. o . . N
TIOBITPAHHUHA 3a30p Ta AKip eNeKTPUYHOI Mamuuy; C, =£Ta — cTaja MallluHH,
IO HE 3aJIEXKHUTh BiXl PEXKUMY poGoTH.
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EnextpomaruiTaMit KpyTHUH MOMEHT, CTBOpEHHMII CHIIaMM B3aeMOZil Mar-
HITHOTO Monis Ta CTpyMy / /2a y IpoBiAHUKAX OGMOTKH SKOpS:

M=EY | 0-C 10, 2.2)

21a
PN .
e CM Ma — CTajla €JICKTPUIHO1 MAalllKMHH.
PiBHAHHA €IEKTPUIHOTO CTaHY ABUI'YHA IOCTIHHOTO CTPYMY Ma€ BUITISL:
U=E,+Y R, (2.3)

Ae U — Hanpyra, o MiJBOAUTLCA A0 €NEKTPOABHIYHA, E - 3BOPOTHa EPC
AKOpsA; LR — cyMapHU# omip AKOPA, & came: 06MOTKH xxopx omp IIiTKOBO-
IO By3/a, CTapTePHHUX NMPOBO/IB Ta Maca aBToMo6inA. 3 Bupasis (2.1)...(2.3)
MOXHA OTPUMATH (OPMYIY /11 BU3HAYEHHA JaCTOTH 0GEPTAHHSA BaNa AKOPA:

n=U_ERI—L ZR]__K_/__MZR

C® C® Co® C% cco? (2.4)

B enextpopsurynax 3 napanensHuM 36yIKeHHAM 06MOTKa 36YHKEHHS
NifiMKHYTa NapajeJbHO 3 OOMOTKOK AKOpS OO JKepela KUBIeHHA U
(puc. 2.5, a).

1 U 77‘ n,

n .
M, M nD
R 3 n. "

03 &I.

%)
Y
13 ‘_‘_Id Il M
a ] 6
Puc. 2.5. Cxema enexmpodsuzyna 3 napanensnum 36y0oicennam (a) i
1020 enexmpomexariuna (6) ma mexaniyna (8) xapaxmepucmuxu

OcobnuBicTio 1poro eneKTpouBnryHa € Te, WO CTpyM 30y/KeHHs [, He 3a-
JIEXUTh Big CTpyMy sikops I , TOGTO BiJl HABAHTaXXCHHS HA Bay. T0My, HEXTy-
I0YH p03MaI‘Hl‘lyBaJILHO}O peaxme}o AKOPA, MOXHA NPUOIM3HO BBAXATH, IO
# MarHiTHHHA NOTIK @ He 3aI€XHUTh BiJl HABAHTAXKEHHS. 3 ypaxyBaHHAM LEOTO
Bupasu (2.1)...(2.3) MaTUMYTb BUIVIAN;

M=Gly 2.5)

_U_IER_
n=ETTE A (2.6)
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n____._-—

G G
C,C,@* . 2.7
—e¥— — cTaji BEIUYHHH.
ZR

EnexTpoMexaHiuHa XapaKTepPHUCTHKA €JIEKTPOJBHTYHIB 13 MapaebHUM
36ymxeHHsM, mo0yoBaHi 3a popmynamu (2.5), (2.6), HaBeneHa Ha puc. 2.5, 6,
a MexaHiyHa XapakTepucTuka (2.7) — Ha pHc. 2.5, B. SIx 6a4MMO, BOHH MaloTh
ninifinmii xapaktep. Bennunna n, = U/C @ Ha3uBacThCA wacmomolo obep-
manns ideanbHo2o xonocmozo xody nipu M = 0.

SIxio o6MOTKa AKOPs €EKTPO/BUIYHA i obMoTKa 36y11x<emm HiIMKHYTI
JIO Pi3HHX JUKEPEN KUBJICHHS, TO HOr0 Ha3HBAIOTH JBUTYHOM i3 HE3aJIEXKHHM
36ymxennAM. Horo eneKTpHuHi Ta MEXaHi4HI XapaKTepHCTHKU aHaJIOTi4Hi
XapaKTepUCTHKAM IBHIYHA 3 Mapalie/IbHUM 30YIKEHHAM, OCKUIBKH y HBOTO
cTpyM 36yIDKeHHS /| He 3aNIEXHUTh Bia CTpYMy sxops /.

B enercrponsnryuax i3 mocnigoBHMM 36ym|<eHHxM 0o06MOTKa 36Y/DKEHHA
BMHUKAETHCSA HOCIIZOBHO 3 OOMOTKOIO siKops, a Tomy I = I (puc. 2.6, a). Ta-
KMM YHHOM, MarHiTHui notik aBuryHa @ € yHkuiero cTpymy sixops /. Xa-
pakTep uiei QyHKIT 3MIHIOETHCA 3aJIEXKHO BiJl HABAHTAXKEHHA ABUIryHa. Komn
MarHiTHa CMCTeMa MalllMHH HACHYEHa, MOXKHa BBAXKATH, IO MArHITHUH NOTiK
NiHIHHO 3aNeXHUTh Bin I

pe C,=C,2,C,=C®,C;=

O=K,1, (2.8)

ne K, — koediuieHT NpONOPLIHHOCTI, IO Ma€ PO3MIpHiCTb iHgyKTUBHOCTI, I
HIIICTaBJIXIO‘{H Bupa3 (2.8) y piBHsanHs (2.3) i (2.4), MaTHMEMO CTpyMO-

MIBUAKICHY Ta MOMEHTHY Xapaxtepuctuxu n = f (1), M = f(I ) y Burmsi:

u___nhIR U .
CKolu CKL cip % 2.9)

n=

M=C,®I,=CK,I*=C I (2.10)

1%z

ze C,,C, — cTali BEMYHHH.

Orxe, 3anexuicts n = f(I ) mae gopmy rinepGonn, a sanexuicts M =/(1)
— napabonu (puc. 2.6, 6). Mexaniuxa xapakrepuctuka n = f{M) (puc. 2.6, B)
Moxe 6yTd moGyaosana 3a piBHAHHAMY (2.9) Ta (2.10). Sxmo cTpym gxops
MEHINWH 33 HOMIHANBHUH, TO YacToTa 0OepTaHHs 3MIHIOBATUMETECA 3a 3aKO0-
HOM:

- U >R =C” U _C/
CAMIC,K,) CKy, ' IM 2.11)

4
Ie C, — cTajna BeJU4YMHA.
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Puc. 2.6. Cxema enexmpo0euzyna 3 nocrioosHum 36y0xceHusm (a) i
iozo enexmpomexaniuni (6) ma Mexarniyna (8) xapakmepucmuxu

I3 puc. 2.6, B BUAHO, LII0 MEXaHIYHAa XapaKTEPUCTHKA IBUTYHA 3 HOCHi-
JOBHUM 30yIKEHHAM € «M’AKOIO». 3a MaJIuX HaBAaHTAXKEHb YACTOTA # Pi3KO
361JIbITYBaTUMETBCS 1 MOXE NEPEBUIIMTH MAaKCHMAJIbHO JOINYCTHME 3Ha-
4eHHs, TOOTO €NEKTPOABUIYH mife «B po3Hocy. Ilonpu ueid Hemonik, Ta-
Ki €JeKTPOABUTYHH LIMPOKO 3aCTOCOBYIOTh y DI3HHX €JIEKTPOCTapTepax,
OCKIJIbKM «M’SIKa» XapaKTepHCTHKA OLNbII CIPUATINBA IS Ha3BAHMX YMOB
po6OTH, HiX KOPCTKa» XapaKTEPHCTHKa eJEKTPOJBHIYHA 3 NapajeIbHUM
30yIKEHHAM.

I3 3MiHOI0 HaBaHTaXyBaJbHOIO MOMEHTY B LIMPOKHX MEXKaX, IO Xapak-
TepHO s nycky [IB3, noryxuicte P, =1 U Ta cTpyM I B €NEKTPONBUTYHAX
i3 moc1i10BHUM 30Y/UKEHHAM 3MIHIOIOThCS B MEHIIINX MEXaX, HiX y IBUTYHAxX
i3 napanensHuM 36ymKeHHAM, KpiM 1bOro, BOHM Kpalle MepeHOCATh mepe-
BAHTaXKCHHA. [J[BUI'YHHM 3 NOCHIZOBHMM 30Y[DKSHHAM PO3BHBAIOTH GiNbIimii
ITyCKOBHH MOMEHT.

B enextpoaBuryHax i3 3aMimaHuM 36ymKeHHAM MarHiTHH# moTik @ cTBO-
PIOETBCA BHACTIZOK CiibHOT il ABoX 06MOTOK 36ymxenns (puc. 2.7) — na-
panensHoi O3, Ta nocninosnoi O3,. Tomy #ioro MexaHiuHa XapaKTepHCTHKA
(puc. 2.7, B, kpuBi 3, 4) po3TamIOBaHa MiX XapaKTEPUCTHKAMH €JEKTPOIBH-
TyHIB 3 napanensHuM (npsMa 1) Ta nmocnigoBHEM (KpuBa 2) 30yIKEHHAM.
3anexHo BiJ CHiBBIAHOIEHHA MarHiTopymiiiHoi cuin (MPC) F=wI; (-
KiIbKICTh BUTKIB OOMOTKH) NapanensHoi o,/;, i oCcminoBHoi ®,l5, 06MOTOK
MOXHa NPUOIH3NTH XapaKTePHCTHKY ABHUTYHa 3i 3MiIIaHuM 30yHKEHHIM 0
xapaxTepucTHK 1 a60 2. OfHHUM i3 HEJOMIKIB IBUTYHIB 31 3MilIaHUM 30yIKeH-
HAM, Ki BUKOPHUCTOBYIOTHCA B I€AKHMX KOHCTPYKIISIX CTAPTEPIB, € Te, IO BO-
HH, BOJIOJiI0YH «M’AKOIO» MEXaHIYHOIO XapaKTEPUCTHKOI0, MOXKYTh IPALliOBa-
TH Ha XOJIOCTOMY XO/y, OCKUIbKH 4aCTOTa OOEPTaHHS XOJIOCTOTO X0y 1, Ma€
KIHLEBE 3HAYCHHA.
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Puc. 2.7. Cxema enexkmpoosuzyHa i3 smiuanum 36y0xceHHsam (a)
i oo enexmpomexaniuni (6) ma mexauiuni (8) xapakmepucmuxu
TaxuM 4YHMHOM, Y CTapTepaxX BHKOPHUCTOBYIOThCA €NEKTPOABUIYHH IOCTiM-
HOTO CTPyMy 3 NOCJIiZOBHHM 30y/DKeHHAM. B OkpeMux BHIaaKaX BUKOPHUCTO-
BYIOTbCS ABHI'YHH 3i 3MilIaHuM 30yIxkeHHAM. B ocTaHHiI poku Ha craprepax
CTaJI¥ 3aCTOCOBYBATH €JIEKTPOABUIYHH 31 30yDKEHHSAM BiJf NOCTIMHUX MarHiTiB,
AKi MAlOTh 3HIDKEHI EHEPrOBUTPATH BHACIIAOK BLICYTHOCTI CTPYMY 30yDKEHHS.
IMocTiiini MarHiTH BUKOPUCTOBYIOTECS JIMIIE B MAJIOTIOTY>KHHUX CTapTepax.

2.3. byaosa craprepa

Sk Gyno noka3aHo Ha cxeMi 2.4, cTapTep CKIanaeTbes 3 €/IEKTPOJIBUTYHA
HOCTIHHOTO CTPYMY, €71€KTPOMArHiTHOrO TATOBOTO PEJie Ta MEXaHI3MY NPUBO-
Ily; 1HOZAI B HBOTO BMOHTOBYIOTh JOAATKOBHH peIyKTOP.

Bysnamu i getanamu enektpocraprepa (puc. 2.8) € xopnyc 15 3 nomoca-
mu 21 i xorymkamu 20 o6MoTKY 30ymKkeHHs, AKkip 16 3 konexropoM 18, me-
XaHi3M npHBogy 3 MydTor 12 BiIbHOTrO xomy, mecripHero 11 ta Gydeproro
IPYKHHOIO 13, eleKTpoMartiTHe TAroBe peiie 3 0OMOTKOIO 3 i KOHTaKTaMH 1,
Kpuillka 3 60Ky npuBOY, KpHiuka 19 3 60Ky KoJeKTOopa Ta LIiITKOBUH By301 i3
iTKOTpUMadaMy 23, uiiTkaMu 27 i MITKOBUMU NPY>KMHAMH 24.

Kopmycu enexkrpocraprepiB, sKi € YaCTHHOIO MarHiTHOI CHCTEMH 1 Hecy-
40} KOHCTPYKI€IO 11 KPULIOK, BATOTOBJIAIOTH 13 TpYOH 4H 31 cTaneBoi 1ra-
6u. JIo KOpITyCY FrBHHTAMH [IPMKPIILUIIOIOTh YOTHPH TIOIFOCH 3 KOTYIIKaMHU 00-
MOTKH 30ymxeHHA. KinbKiCTh KOTYIIOK Ta MOMIOCIB OJHAKOBA.

KoTyuku nocminosHoi 06MoTkH 30yIKEHHI MalOTh HEBEIMKY KUIBbKICTh BUT-
KiB 13 Hei30Jb0BAHOIO MiHOr0O APOTY MPAMOKYTHOro nepepisy Mapku IIMM.
BuTKH i307150BaHO OJMH BiJl OHOTO €JIEKTPOI30JIALIIIHUM KapTOHOM 3aBTOBIH-
k4 0,2-0,4 mMm. Koryun(n napasensHoi 0OMOTKH B CTapTepax 3MilllaHoro 36ya-
JKEHHA HAMOTYIOT 3 130/Ib0BAHOTO KPYIJIOTO NIPOBOLY. 330BHIi KOTYIIKH 130110~
10Tb OaBOBHAHOIO crpmxoxo 4y MoJiMepHUMH MaTepianamu. Kotymku B 06-
MOTKaX 3’€IHYIOTb IIOCJIJOBHO, IIOTNIapHO-TIapaelbsHo ab0 napaleibHo.
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CtpyM B 0OMOTKY 30yIKEHHS HAaAXOAMThL YEPEe3 TOJIOBHI KOHTAKTH TATO-
BOTO peJie 6araToXUIbHMM MPOBOIOM (UM MiJHO LIHHOW), AKUIl IPOXOAUTE
4epes i30JIAIHHI BTY/IKH B KOpIyci a6o B KpuiLLi 3 60Ky KoJeKTopa.

Skip cTapTepa — Lie LUXTOBAHE OCEP/Is, B 1a31 SKOTO BKJIAIEHO OGMOTKY.
B umxroBaHoMy ocepiii MeHII BTpaTH Ha BUXPOBi cTpymu. Ocepas Skops Ha-
IPeCOBaHO Ha BaJl, 10 06EPTAETLCA HA BOX YH TPHOX OMOPaX i3 GPoH30-rpa-
diTHUMY HigmunHKKaMK 260 3 MiANIMITHMKAMY 3 [IOPOIIKOBOTO MaTepiany.
B sKOpsX CTapTepHHMX €NeKTPOABHMIYHIB 3aCTOCOBYIOTh IIPOCTi XBHJIBOBI Ta
IETILOBI OOMOTKH 3 OJHO- Ta ABOBUTKOBMMH CEKILisMH. OHOBUTKOBI CeKiii
poGIATH i3 HEi30JIb0BAHOTO NPOBOIY NPSMOKYTHOrO Mepepisy Mapku IIMM,
JABOBHTKOBI — 3 130J1b0BAHOT'0 HPOBOAY KPYITIOTO IEPEPi3y.

BiakpuTi, HaniB3akpuTi a6o 3aKPUTI 183U AKOPIB MOXKYTh MATH IIPAMOKYT-
HY 4 rpyionoai6ny ¢popmy. [Tasu npsaMokyTHOT GopMH Kpallle 3aII0BHIOBATH
NPOBOJOM NPSAMOKYTHOTO IIEPEPI3y, YKIaNalou1 HOro B ABA LIAPH, if 130JIK0K0-
YH OJMH BiJ OHOTO Ta Biff IIAKeTa K0P Iib3aMu S-nofiGHoT hopmu 3 enek-
TPOKapTOHy a6o nonimepHoi muisky. I1a3u rpywononiGuoi GpopMmy 3i cramum
YH 3MIHHMM NEPEPi30M 3y6L 3aCTOCOBYIOTb Y CTAPTEPAX MajIoi MOTYXHOCTI
3 JBOBHTKOBHMH CEKILIIIMH.

Ha no6osiit yacTuHi 06MOTKH SKOps HAKJIANAIOTH GaHAAXKI 3 KiJIbKOX BUT-
KIB CTaJIEBOTO APOTY, GABOBHAHOIO IHYPA YH CKJIOBOIOKHUCTOTO Mmarepiaiy,
NPOCOYEHOI0 CHHTETHYHHMH CMOJIaMHU. Banjax mo60BUX YaCTUH MOXHA BHU-
TOTOBJIATH TAKOX Y BUITLAJ] aJIOMIHIEBOTO KifbLA 3 130/AI[HHOIO KiJIbLIEBOKO
IPOKJIAIKOI0 3 TETHHAKCY.

Kinmi cexniif 0OMOTKH SKOps KIafyTh y 1a31 KOJEKTOPHUX IuiacTuH. Ki-
HEL[b O/IHI€] CeKLii Ta ITOYAaTOK HACTYNHOT IPUEAHYIOTH [0 OfHI€] KOJIEKTOPHO! -
IIACTHHH. B fiesxux enexrpocraprepax 3acToCOBYHOTH 36ipHI LMIiHAPHYHI
KOJIEKTOPH Ha MeTaJIeBii BTy, a TaKOX LMTIHAPUYHI Ta TOPLIEB] KONEKTOPH
3 IUTACTMACOBUM KOPITYCOM.

36ipHi UNIHAPHYHI KONEKTOPH, K BUKOPHCTOBYIOTH Ha CTAPTEpaXx BeJH-
koI OTY>KHOCTI, CKIafaK0Th 3 MiHHX IUTACTHH Ta i30/I0BANIBHHX [IPOKIA/I0K
13 MUKaHITY, CIFOAUHITY 4u cmofonnacty. IlnacTuHy B KOJIEKTOPI 3aKpimito-
10Tb 32 JI0TIOMOTOI0 METANCBUX HATUCKHHMX KiNelhb Ta i301iuiiHUX Kopmy-
CiB 110 GIYHMX OMOPHHUX NOBEPXHAX. Bix MeTanesoi Brysku, sy HaIpecoBy-
IOTh Ha BaJ AKOPA, MiIHI IJIACTUHH i30/II0I0Th MHKAHITOBOIO HMIHAPHYHOIO
BTYJIKOIO.

Y UMIIHAPUYHMX KONIEKTOpaX i3 IIACTMacOBHM KOPHYCOM ILIacTMaca,
o € GOpMyBaTbHHM €JIEMEHTOM KOJEKTOPa, i30JI0€ KONEKTOPHI [IaCTHHHU
BiJ Bana, i cnpuiiMae HaBaHTaeHHs. [ DiABHILEHHSA MILlHOCTI KOJIEKTOpa
B I1aCTMACOBH KOPIyC BBEJEHO apMOBaHi KiIbLs 3 METally UM Mpec-MaTe-
piany. Heenuki KonexTopu MoHA BUTOTOBIATH i3 CyUiNbHOI LIWTiH APUYHOT
3arOTOBKH, SKy PO3PI3yIOTh MiCIA CHPECOBYBaHHs IIACTMACOI Ha OKpeMi
naMmeri.
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Po6oua mosepxHsa TopueBoro konexropa (aBromob6ini BA3 CT29.3708,
CTapTepH TPaKTOpHUX myckoBux AsuryHis CT 362 ta in., puc. 2.9) posmime-
Ha B IUIOLIMHI, NEPNEHAMKYIAPHIN 0 oci obepranHs sxopa. BuroTopnsioun
TOPLEBUH KOJIEKTOP i3 MiJHOI BTYJIKH, GOPMYIOTh IUIACTHHY y BUIVIAIl JHC-
Ka 3 OTBOPOM, NPAMOKYTHUMH 1a3aMH 32 KiJIbKICTIO MTOTPiGHUX KOJIEKTOPHUX
IUIACTHH 1 KiIbLIEBMMH BUCTYNAaMH. JIUCK 3 GOKY BHCTYIIIB ONpecOBaHO IIACT-
Macor. Y miacTMacoBOMY KOpPIycCi NpOIIMBAIOTH BHYTpIIIHIN OTBip AN Ha-
TNPECOBYBAHHS KO/IEKTOpa Ha BaI. 11106 BiIOKPEMHTH [IIACTHHH, KONEKTOP I0-
Tpi6HO 0Opi3aTh 3a 30BHILIHIM AiaMeTpOM.
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Puc. 2.9. Cmapmep CT-362 mpaxkmopHozo nyckoeozo oeuzyua I1[-10Y/:
1 — kpuwxa 3 60Ky npusooa; 2 — axip; 3 — mopyesuil konexkmop; 4 — xopnyc;
5 ~ kpuwxa 3 60Ky konekmopa; 6 — wimxa, 7 — npyxcuna wimku; 8 — nomoc
cmamopa 3 obmomxoio 30y0dicenna, 9 — cunogi konmaxmu; 10 — npyscuna
wmoky; 11 — konmaxmuuii Ouck; 12 — kpuwixa mazoeozo peae; 13 — wmok;
14 — npusicumna npysxcuna; 15 — xopnyc pene; 16 — komywixa mszo6020
pene; 17 — axip mazosozo pene; 18 — npyscuna; 18 — cepea; 20 — easxcine
8KIIOYeHNA cmapmepa; 21 — ywinsHioroua npoknaoka; 22 — my¢pma
ekmoyenns; 23 — emynka; 24 — npyoicuna éxuiouenus; 25 — mygpma ginvHozo
x00y; 26 — wecmepHa ekniouennn; 27 — ean axops; 28 — ynopua waiiba

Y craprepax i3 TOPUEBMMH KOJIEKTOPAMH LIITKH PO3MIILYIOTh Yy macT™a-
COBY 4YH METaJIeBY TPABEPCY 1 IPUTHCKAIOTh KO poO040i MOBEPXHI KOJIEKTOpa
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Kpy4YeHHMH HUITIHAPHYIHUMH Npy>XKUHaMy. Uepes BIACYTHICTh BIKOH y KpHII-
i 3 6OKy KOJIeKTopa B cTapTepax 3abe3nedeHo Kpalle YUliIbHEHHs MiTKO-
BO-KOJIEKTOPHOTO By3ia. 3aCTOCYBaHHA KOHCTPYKIIH 3 TOPUEBHM KOJIEK-
TOPOM JIa€ 3MOTY 3MEHIIXTH IOBXHHY CTapTepa Ta BHTPATH KOIEKTOPHOI
MiJli TOPiIBHIHO 3 KOHCTPYKIIAMHY 3 IMIIHAPUYHUMH KOJIEKTOpaMH B 2 pa-
3M, BUKJIIOUMTH 3aCTOCYBaHHS IOpPOroi MHKaHITOBOI i30M4iii, 3MEHIIUTH
macy craprepa Ha 0,5-0,7 Kr Ta miABHINUTH €KCILIyaTalifiHy HafikHICTB i
JOBTOBIYHICTb.

Kpuiku 3 60Ky KOTEKTOpa BIIMBAIOTH i3 UaByHY, CTali, aTOMiHIIO, LIMH-
KOBOr'0 cruiaBy a0o IUTaMIIyIOTh 31 cTai. Besnocepeanbo 1o KpUIKy abo 10
TPaBEPCH 3aKJIENKAMU YU I'BHHTAMH NPHKPIIUIIOIOTH MITKOTPUMAai 13011b0Ba-
HHX IITOK, SKi BilIOerMJ'IIOIOTB BiJl KPUIIIOK MPOKJIAJKAMH 3 Texcroni'ry abo 3
1HIIIOTO 130MALIHHOTO MaTepiay. Kouc*rpyxum Lun'KOTpuMamB Taxa, Lo MWiT-
KH JIETKO 3aMiHIOBAaTH. PajianpHi MiTKOTpHMaii BUTOTOBIIAIOTH Y BUIVIAJI CTa-
neBoi 06oiimMu kopoGuacToro Tumy. II{iTku MarOTh KAaHATUKU 3 HAKOHEYHUKAMHU
U IpUETHAHHS A0 LIITKOTPUMAIB.

B enexTpocTapTrepax 3aCTOCOBYIOTh MiHO-rpa)iTOBI INITKH, AKi MICTATH
CBMHELL Ta 0JIOBO. Bisiblie rpadity B IiTKAX JUIA HOTYXHUX CTapTepiB i cTap-
TEpIB i3 BAXXKAUMH YMOBaMH KOMYTAIIii.

Kpuiku 3 60Ky npHBOAYy BUIMBAIOTH 3 aJIIOMIHIEBOTO CILIaBy abo 3 4aBy-
Hy. KOHCTpYKIis KPHIIKY 3aJIeXKUTh Bil MaTepiany, 3 SKoro ii BUrOTOBIIEHO,
THITy MEXaHi3My NPUBOIY, CHIOCOO0y NPUKPINNIOBAaHHS CTapTepa Ha OBUTYHI
Ta TATOBOTO pelie Ha cTapTrepi. BcTaHOBNeH ¢naHili KPUIIKH MalOTh HE MEH-
1I€e IBOX OTBOPIB [ist GONTIB KpiruteHHs cTapTepa. Po3aMipy npHenHyBaJbHUX
Jeralieil pernmaMeHTOBaHO cTaHAapTaMu. DnaHueBe KpilsieHHA cTapTepa Ho
KapTepa 34eIUteHHs abo A0 MaxOBUKa, Y pa3i HOro 3HiMaHHA Ta ITOBTOPHOTO
BCTAHOBJICHHA, Ja€ 3MOry 30eperTu CTaloK MDKOCBOBY BIJCTaHb y 3yb4ac-
TOMY 34YEIUICHHI. Y KpHIUL} nepenbadeHo OTBIp, AKUil Ja€ 3MOTry IIECTipHI
TPUBOJly BXOJIMTH B 3auerieHHs 3 BiHIeM MaxoBHKa. [CHYIOTh YHCIIEHHI MO-
muGikalii crapTepis, SKi BIPI3HAIOTHCS OAUH BiJf OHOTO PO3MILIEHHAM Kpi-
OWIBHUX OTBOPIB (IaHL Ta IONOMEHHAM KPMLIKHM 3 OOKY IPHBOAY IIORO
TATOBOTO pee.

Craprepu notyxHicTio oHaz 4,4 kBt 1 niamerpom kopnycy 130-180 mm
PO3MIMYIOTh y 3apMOHHAX CHeliajlbHUX NPHIMBOK ABHryHa. Jlo mocajako-
BOI OBEpXHi NPHIMBKA ABUTYHA KOPITyC CTapTepa NPHTHCKYIOTh CTal1€BUMH
cTpiukamu. Bix nosopoty craprep ¢ikcyroTs IINIOHKaMH a00 mWTHhTaMH.

Y KpHILKax Ta IPOMIKHIH OMOpi cTapTepa CTaBNAThH MiJIIHUITHUKY KOB3aH-
Hi. [IpoMixkHy oropy po6isaTs y cTapTepax, sKi MaloTs AiaMetp kopnycy 115
MM i O6ubie. Onopy y BUINIAAI JUCKA 3 YaBYHY, CTaJli Y4 aJIFOMIHIEBOrO CILIa-
BY 3aTHCKYIOTb M)XK KOPITyCOM Ta KPHIUKOIO 3 60Ky NpuUBOAY 200 NPUKPIILIO-
10Th A0 Kpuuky. [Tinmumanky 3MamyioTs y Mpoueci BUrOTOBIGHHA abo X
i yac TeXHiYHOro o0CIIyroByBaHHA Ta €KCIUTyaTanii. ¥ cTaprepax BEIMKOl
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NOTY)KHOCTI GOOMIUKH MiJUIMIHUKIB MalOTh MAacisHKH 3 pe3epByapaMu s
MAacCTUJIBHOTO Marepiainy i MacTHWIBHUMH (iNBISAMH.

Tdarose pene NpUKPILIIOIOTE A0 KpUIIKH 3 60Ky npuBoay. JucTaHLi#HO
KepoBaHe TATroBe pelie 3abe3neyye BBeACHH LIECTIPHI B 3a4CIUICHHSA 3 BiHLIEM
MaXOBHKa 1 BMHKA€ CTapTepHHI €l1EKTPOABUTYH 10 aKyMYIATOpHOIL Garapei.

Pene moxe Mati onHy abo nBi 0OMOTKH, HAMOTaHi Ha JIATYHHY BTYJIKY, B
AKi# BUIbHO NEPEMIIlye€ThCA CTaNEBHi AKip, IO Ji€ Ha IUTOK i3 PYXOMHM KOH-
TakToOM. /IBa HEPYXOMHUX KOHTAKTH Y BUIISAI KOHTaKTHUX GONTIB 3aKpimio-
I0Th Y IUIaCTMACOBIH KPHUIIILi TATOBOTO pee.

YV 1B0OGMOTKOBOMY pee yTPUMYBaIbHY OOMOTKY, po3paxosaHy TITBKH Ha
YTPUMYBaHHA SKOPA peie B IPHTATHCHOMY [0 OCEPAs CTaHi, BUTOTOB/IEHO 3
TPOBO/IY MEHIIOrO niameTpa i3 TPAMMM BHBOJIOM Ha MACY. B'mryloqy obMoT-
Ky MiXIMKHEHO MapasenbHO 10 KOHTAKTiB pene. Komu pene yBIMKHEHO, BOHA
i€ 3TiZHO 3 YTPUMYBaIbHOK OOGMOTKOIO Ta CTBOPIOE MOTPIOHY CUily NPHTS-
ryBaHHS, AKIIO 3a30p MiX SKOPEM Ta ocepaaM MakcuMansHuil. Konu craprep-
HUH eJeKTPOABUI'YH NpAIIO€, 3aMKHEHI KOHTaKTH TArOBOIO pejie MIYHTYIOTh,
BTATYHOYH OOMOTKY.

Tsaroe pesne BaxceneM 3’€JHAHO 3 MEXaHi3MOM NPUBOAY, po3MiLuem1M Ha
yacTHHI Bana 3i mutinamu. Baxine aie Ha npuBox 4epes TOBIiNKOBY MyQTYy.
Horo sunuparots i3 nommepﬂoro Matepiany abo CKJIafaioTh i3 ABOX WITAMIIO-
BaHMX CTAJIEBHX YaCTHH, AKi 3’ €AHYIOTh KJIETIAHHAM YH 3BapIOBAaHHAM.

MexanismM npuBony 3 My}TOW BinkHOro xomy 3abesmedye BBeIAEeHHS M
YTPUMYBAHHA LIECTIPHI B 3aYETUICHHI 3 BIHIIEM MaXxOBHKA [TiJ Yac MyCKy JBH-
I'yHa, IepeIaBaHHA MOTPiOHOI0 KPYTHOrO MOMEHTY KOTiHYACTOMY Bally Ta 3a-
nobirae pyHHyBaHHIO KOPA CTapTEPHOTO ENEKTPOJBUIVHA, B €IHYIOUH O~
ro BiJ MaxOBHKa IIPaIiOI040TO JBUIYHA.

Haiibinpinoro momypeHHs B eEKTpOCTapTepax HaOymu Ge3myMHi i Tex-
HOJIOTi4H1 POJIMKOBi My()TH BITEHOTO XOAY, 34aTHI 32 HEBEMKUX PO3MIpIB Ile-
penaBaTH 3Ha4YHi KpyTHi MoMeHTH. PonnkoBi MydTi Manouyrnusi 1o 3abpyn-
HEHHJ, HE NOTPeOYIOTh JOIIAAY Ta PEry/IIOBaHHA MiJl Yac eKCILTyaTanii.

Mydrta BimbHOTO X0Oy posuKoBoro TUmy (pHc. 2.10) MoXe BUIBHO mepeMi-
IIyBaTHCA MO clielliaNbHUX IUIiNAxX Baja craprepa. Ha mimineBidi HanpaMHil
BTY/IL 3aKPIILIEHO 30BHILIHIO BeAy4yy 06oiMYy 5, B siKiii € YOTMPH KIMHYACTHX
a3y 3 pOIMKaMH 1, Mo iX BiATHCKYe B OiK By3bKOI YaCTHHH I1a3a IITOBXa4 2
i3 mpy»xuHoI0 3.

Sxmo crapTep yBIMKHEHO, TO KpYTHHH MOMEHT Bix Beay4oi oboiimMu 5
ponukd 1 mepenaroTe Ha BefeHy 06oiiMy 14, BUTOTOBIEHY SK €IMHE Like 3
mecTipHelo npuBoAy. PonMKM 3aKIMHEHO MK BEAYYOI0 Ta BeJeHOK 0060-
AMamu.

Konu neuryn 6yne 3amyeHo, BeaeHa o6oiiMa cTaHe Bemydo10 (Beoy4HM
cTaHe 3y04acTuil BiHElb MaXOBHKa), POJIMKM PO3KIHHATHCS i MydTa mpolyk-
COBYBaTHME.
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Puc. 2.10. IInynoicepna (ponuxosa) mygpma 6inbHozo xo0y:
1 — ponuk; 2 — naynowcep; 3 — npumuckna npysxcuna; 4 — ynopu npyscunu;

5 — 306niwna eedyua oboiima, 6, 10 — 3amkoei Kinvysa, 7 — yawika, 8 — npysxcuna,
9 — emynka gidsedenus, 11 ~ 6ygepna npysicuna; 12 — npopisna nanpsamua
emynka; 13 — yenmpysanvre xinvye, 14 — sedena oboiima; 15 — memanesa

nnacmuna; 16 — koocyx mygmu; 17 — wecmipns npueody; 18 — exnaoka

VY craprepax BeJHKOI IOTYXHOCTI My()TH BiILHOTO XOLY HE 3aCTOCOBY-
10Th, OCKLIBKH 32 LIMX YMOB BOHH MPALOIOTH HeHamiiiHo. Y craprepi CT-142
(oBuryrn SIM3-740, KamA3) 3aCTOCOBAaHO XpAaIlOBUIl MEXAHi3M IIPUBOAY
(puc. 2.11, a,6). [ierani iforo po3milueHi Ha HanpsAMHii Bry/i 1, ska Mae mpsi-
Mi BHYTPIlIHI IUTiLH Ta 6arato3axijiiy CTpiYKOBY 30BHIIIHIO Pi3bOy.

Hanpsmua BTynka pa3soM i3 IPUBOZOM MOXeE MEpeMIl@Tcs Mo HUTinax
Bana craprepa. Ha 3oBHimHIH pi3s6i BTyIKM po3milneHa Begyda MOJIOBHHA 8
XpanoBoi MyTH, a BeieHy ii on0BHHY 13 BUTOTOBJIEHO Pa30M i3 WECTIPHELO,
1 BOHa MOxe BiTbHO obeprarrcs Ha Bryaui 1 y Gpon3oBux rpadiToBux min-
wunHukax. Topi nosxoBUH XpamoBol My(QTH, AKi MalOTh 3y0OIli, MPUTHUCKYE
OIMH IO OIHOIO Npy>xuHa 7. Beneny nonosuHy 13 3akpuBac B KopIyci 5 3aMm-
KoBe Kinble 10, a 3aMKoBe Kinblle 2 He Ja€ KOPIyCy 5 NepeMillaTHCs B3IOBXK
BTyakH 1. g aMopTu3anii yaapie mig 4ac BMHKaHHS CTApTEpa i NPYXKUHY
7 mocrasneHo craneBy waiby 6 i rymose kinbue 4. 11{o6 3anobirmu cnpaiso-
BYBaHHIO 3yOLiB XpanoBoi My(QTH Ta 3HU3HTH IIYM Y MOMEHT, KOJH ABHIYH
3amyIIEHO, a CTAPTEP 1€ HE BUMKHEHO, Nepef0aueHo Mexani3M OIOKyBaHHs.
Y cepenuni BeneHoi monosuHK 13 My TH BMIIIEHO TPH IIACTMACOBHX CyXapi
12 3 panianbHUMH OTBOpaMH, B AKi BXOAATH HanpaAMHi Wity 11. 30BHimHS
MOBEPXHA CyXapiB Ma€ KOHIUHy (HOpMyY, fKa IPUIArac 10 BUTOYKH CTaJIEBOIO
Kinblg 9, mocraBiieHoro y Beay4ii nosnosudi 8 mygru. Kinsie 9 npuruckye
cyxapi 12 no Hanpsamuoi Brynxu 1. ITig 4ac nepenaBanHs KpyTHOTO MOMEHTY
BiJ Baja CTapTepa [0 BiHL MaXOBHUKa BHHHMKAE OCbOBE 3YCHIUIA, SKE MPH-
THCKY€ BEAy41y Ta BeIeHy I0J0BHHH XpanoBoi My¢dTu. Konu nsuryn Oyne 3a-
NYIIEHO, CTaHEThCA MPOOYKCOBYBaHHS XpanoBoi My TH, OCKINbKH 3MiHUTHCS
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HanpsAM nepeiaBajJbHOrO 3yCHIUIA Ha WECTIpHI cTapTepa (Mmig Yac mycKy — Bil
IIECTIPHI1 [0 BIHIIA, a KOJH J{BUI'YH HpaUIO€ — B 3BOPOTHOMY HAMpPSMi).
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Puc. 2.11. Tunu npusodie cmapmepis dusenvhux osuzynie (cmapmep CT-142):
a — po3pi3; 6 — 3azanvHull 8UIA0 NPUSOJY 3 XPANOBOIO MyPmoio, 8 — npueod
cmapmepa CT-103: 1 — nanpsamna emynxa; 2, 10— 3amxosi xinteys;

3 — emynka 8i08edeHHs (8U20mMo6eHa AK €OUHE Yine 3 Kopnycom), 4 —eymoee
Kinvye; 5 — kopnyc, 6 — cmanesa wiaiiba; 7—- npysxcuna; 8 — eedyya niemygma,
9 — koHyche kinvye; 11 — wmugm; 12 — cyxap; 13— éedena nismygpma;

14 — ean axopa, 15 — cmaxau; 16 — eéaowcine, 17 — bydhepra npyscuna;

18 — zauxa; 19 — wecmipns; 20 — ynopne kinvye; 21 — cnipanvuuii naz

ITix yac npoOyKcoByBaHHs Bedy4a MOJOBMHA § XparoBoi My§TH BiacyBa-
€ThCs B BeneHoOl 13, cTHcKylouH npyxuHy 7. Pasom 13 Hero BiacyBaeTbes i
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Kisblie 9, 3BUTbHSAIOUM CyXapi 12, sKi MiJ Ji€r0 BIALEHTPOBHX CHII IEPEMIIIAK0Th-
ca B30 MTUQTIB 11 1 610Ky10TH My TY B po3LIeIeHoMy cTani. Ilicis Bumu-
KaHHA CTapTepa Bey4a I10J0BHHA 8 XpanoBoi My(pTH Mia Ai€l0 NPY>KUHU 7 NPH-
THCKYETBCA 10 BeZieHoi 13 1 kinbue 9 moBeprae cyxapi 12 y noyaTkoBui CTaH.

Xoya IIEeCTIpHA CcTapTepa H yHNUPAaeThes B 3yOL BIHLA MaXOBHKa, IIPOTE
KOPIIYC 5 TPUBOAY Pa3oM i3 HANPAMHOI BTYIKOK | IepeMillaroThes Aaii
B3/IOBX IIPOpi3iB Bajna cTaprepa, CTHCKYIouH mpyxuHy 7. Crpiukosa pissa
BTYJIKH 3 IpUMyLIY€E BeXy4y NOTOBHHY 8 1 IIECTIPHIO CTapTepa MOBEPTaTHCA
(mo 30°), 3abe3meuyroun ii 3a4€NNCHHS 3 BiHLIEM MaxoOBMKa. XpanoBHH MpH-
BOJI IONyCKae 40 5% ymopis wecTipHi cTaprepa y BiHellb MAXOBUKa Bill 3a-
rajbHOI KiJIbKOCTI BMHKaHb.

Ha puc. 2.11, B 306paxeHo MexaHi3m npusosa craprepa CT-103 ausens-
Hux ABuryHiB IM3. Ha cripaibHuX nutiax Bajna axkops 14 mocrasieHo raiky
18 i mwecripuio 19. Tafika [BOMa 30BHIIIHIMH BUCTYNaMH BXOAUTH Yy NO3A0-
BI)KHI I1a31 XBOCTOBHKA LIi€i MIECTipHi, a MK HUMH po3MiLieHo npyxuHy 7. Ha
BaJI KOS BiNLHO HACAKEHO cTakaH 15 3i cnipansHum masom 21. Ha onophii
BTYJILi CTaKaHa po3MilieHo 6ydepHy npyxuHy 17 i maiiCy 6.

Xin mectipHi Ha Bay o6Mexye ynopHe kinbue 20. Konu craprep yBimk-
HEHO, TATOBE peJie Ji€ Ha Baxinb 16 i mepemimae cTakaH 15, onopHa BTyka
AKOTO HATHCKy€ Ha Bedydy raiixy 18 i miacyeae ii pasoM i3 1ecTipHew X0
ynopsoro kinbis 20. Konu 3y6ui mecTipHi ynpyThes B 3y6ni BiHLA MaxoBu-
Ka, Befly4a raiika 18 crucHe npyxuty 7 i moBepHe mecTipHio 19, 60 mutiuu B
OCTaHHi} WHUpILi, HDK Ha BajTy gKops 14.

V noyarkoBHHl MOMEHT IyCKy JBHIYHa CTakaH 15 NOBEPTAa€ThCA 3aBIs-
KM TEPTIO i cripasbHUM [a3oM 21 moBepTaeThCA Ha3aj y NOYATKOBHH CTaH,
3BUIBHAIOYM MiCLIe 14 Bifxomy wecTipi. Konu auryH 6yne nyIeHo, BiHelb
MaXOBHKa NouHe 06epTaTH LIECTIPHIO CTapTepa, i BOHA, NEPEMIIYFOUHCh 110
CripafbHUX LUIiNax, Bigifile y NOYaTKOBHH CTaH.

JI71s1 KOXHOrO ABMIYHA 1 3aJaHUX YMOB IIyCKY iCHYIOTh ONTHMAaIbHi Niepe-
JaTHI 4MCIa MPUBOAY Bil crapTepa mo ABuryHa. [Ipote nns 6espeaykropHoi
nepezadi Lei napamerp Moxe 6yTH He Ginbie 16, 0 06MexyeTbCE YMOBAMU
MexaHiyHOI MiLHOCTI BeAy4o] IIEeCTIpHi cTapTepa.

3 inmoro GoKy, 30inbIIeHHs NEPEAATHOTO YUCIa Ja€ 3MOrY 3SMEHIIHUTH PO3-
MipH i BiAMOBIHO Macy eleKTPOABAIYHA CTapTepa, OCKIILKH apaMeTpH 3Mi-
HIOKOTBCA 00€PHEHO NPOMOPLIAHO YacTOTI 06epTaHHs.

B ocTaHHI POKM OTHHM i3 TOJOBHHX HANpAMIB BAOCKOHAJIEHHSA CHCTEM
TIyCKY € 3MEHLIEHHS Macy akKTUBHUX MaTepiaiB, LliHA SKMX CTAHOBUTb O11H3b-
ko 50% cobisaprocTi craptepa. Ilpu LbOMY, KpiM 3aMiHH MiJHHX IPOBOXIB
06MOTOK Ha 6inbll Nerki anoMiHi€eB] 1 3MeHLIEHHsA rabapUTHHX PO3MipiB 32
paxyHOK 3aCTOCYBaHHs i30/sLlii Ginblll BUCOKOTO KIacy TEIIOCTIMKOCTI, BCe
GiNble MOYaay 3aCTOCOBYBATHCh BUCOKOOOOPOTHI MajorabapuTHi cTapTepHi
€JIEKTPOBHIYHH 3 BMOHTOBAHHM PELYKTOPOM.
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Binomo, 110 Maca cTapTepa 3aJIeXKUTh Bij Horo notyxHocti. Tomy nepesara
cTaprepa 3 peyKTOpOM BUABIATUMETBCA BXKE 3 IOTYKHOCTI npubnuzuo 1 kBT.
14 MaJIonoOTy XXKHHX CTapTepiB 3aCTOCYBAHHA PEYKTOPIB He CKOPOYYe€ 3arajib-
HOI MacH CTapTepa, a ToMy GilIbIl JOLIBHO 3aCTOCOBYBATH CaMe PHBOJI.

Y KOHCTDYKUifX CTapTepiB i3 PEAYKTOPOM MIDX SKOPEM eJeKTPOABHUIY-
Ha H 1IeCTipHEIO, WO MICTUTbCA Ha BUXIAHOMY Bally CTApTEpPa, MOHTYETbCS
PEAYKTOp, AKUH 3HHXKYE 4acToTy obepraHHA B 3—4 pasu. IIpu upomy uac-
TOTa 0OepTaHHA AKOpA eNEeKTPOABUIYHAa MOxe OyTH miasuiteHa no 15000-
20000 xB™' B pexxuMi X0n0cTOro xoxy. KOHCTpyKTHBHO peayKTOpH BUTOTOB-
JIA10THCA NPOCTMMH PAJHHMH 13 30BHIIIHIM 1 BHYTPILUHIM 3aueIUIeHHAMY, a
TaKOX IJIaHEeTapHI.

Haii6ine1n nepcnexTHBHMM € IIaHeTapHui pexykrop Ixemca (puc. 2.12).
Voro nepeparoio € CHMETPHMUHICTh 3yCHIIb, 110 NIEPEAAIOTHCH, KOMIIAKTHICTD,
Bucokuii KK/I.

iy,
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Puc. 2.12. Koncmpykyia cmapmepa 3 nianemapuum
PeOyKmopoM i 36Y0d4CeHHAM 610 NOCMITIHUX MAZHIMIg:
1 — nepedns kpuwka, 2 — npugoOHUT 6axcine, 3 — AKIp MA206020 pene;

4 — mazoee pene; 5 — Konexmop enexmpoodsuzyHa; 6 — KOpnyc niOUWIUNHUKA,
7 — wimka, 8 — nocmiiini maznimu; 9 — axip; 10 — nepeunnuii éan
i 6edyua wecmipHa pedykmopa; 11— 3ybuacme koneco-camenim;

12 — 8oouno, 13 — nepyxome yenmpanvhe 3ybuacme Koneco 3 HympiuHin

sauennenuam; 14 — myghma sinonozo xo0y; 15 — wecmipus npugody
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[lepeBaru KOHCTPYKLiH CTapTepiB i3 peAyKTOpamu: Maji PO3MIpH Ta Ma-
ca eNeKTPOIBUTYHA; 3MEHIIEHHs HAaBaHTA)KEHHs Ha aKyMyJATOpHy Garapero
npu mycky J{B3 3aBAsAKH 3aCTOCYBAHHIO €IEKTPOBUIYHA 3 MAJIUM MOMEHTOM;
IMiABUINEHHS MOKIMBOCTI MyCKY (IIyCKOBOI KiNBKOCTi 06€PTiB) NPH HU3BKUX
TeMIepaTypax; 3HIKEHHS BUXiJHOI OTYXHOCTI IPH MajIUX HaBaHTKCHHIX.
Henonikyu 1ux crapTepis: 6i1bu1 BaKKi yMOBH poGOTH My(TH BLILHOTO X011y,
TiIBUIIEHMIA IIyM 1 BaXXKi yMOBU POGOTH 1HMITKOBO-KOJIEKTOPHOTO By3na. Tomy
HasHHA 3’€HaHb y FOJIOBHUX KOJIaX 3aMiHIOETHCS 3BAPIOBAaHHAM, 3aCTOCOBY-
€ThCs GimpIn MimHA i30MALis OOMOTOK AKOps, IPOBOAUTLCA TOYHE OanaHcy-
BaHHA AeTanei, mo o0epTaroThCs.

2.4. EneKTpWuUHi cXxemMun KepyBaHHA cTapTepom

CxeMH KepyBaHHS 3aJ1€KaTh Bil pO3TallyBaHHA CTapTEpa Ta aKyMyJsTop-
Hoi GaTapei Ha aBTOMOGLII YK TPAKTOPi, BIANOBIHOCTI HOMiHAIBHUX HAIPYT
cTapTepa i CHCTeMH €eleKTpooOIaJHaHHA, HAABHOCTI i THIy IPUCTPOKO A
MOJIErMUEHHS MyCKY JABUIYHA.

V BMNAAKy AMCTAHUIHHOTO KepyBaHHs aKyMyIATOpHY GaTapeio po3raio-
BYIOTb AKHANOIMKUE 1O CTapTepa i 3’€QHYIOTh i3 HUM I1ijl Yac IyCKy KOHTaK-
THOXO CHCTEMOIO TArOBOTO €JIEKTPOMArHiTHOIO pee.

Ha cxeMax eJEKTPOMYCKOBMX CHCTEM POGIATHL Taki [O3Ha4YEHHS BMBOMIB
cTapTepiB: «+» — BUBi AN HMiAIMKHEHHs 10 aKyMynsTopHoi 6arapei; K3 a6o
17 — BUBiA, AKUit 3aKOPOYYE AONATKOBHI PE3UCTOP NEPBUHHOTO KOJIa CUCTEMH
sanamosadHs; 50 — BUBi 0OMOTOK pene cTaprepa.

BTaryBansHi 06MOTKM CTapTepiB CLOXHBAIOTh CTPYM, AKKi gocsrae 30 A.
Tomy, 06 3aXHCTUTH KOHTAKTH BUMHKAYiB 3anajiloBaHHsA, HOTPiOHO /s Ke-
PYBaHHs CTapTepaMH BHKOPHUCTOBYBATH JOJIATKOBE peJie, BUBOAM SKOr0 Map-
KyloTh Tak: K — BuBoaM 06GMOTKM; B — BHBI KOHTAKTy JUIA MiAMUKAHHA 10
akymynsropHoi 6arapei; C, C1, C2 — BUBOIM KOHTAKTIiB [JI KEPYBaHHs KOJa-
MH. 3aNeXHO Bif THMIy ABUTYHA — AM3EIbHUH 9K GEH3MHOBHH — CXEMH CHC-
TeM MyCKy MaloTh ¢BOi ocobnusocti. Jlist mycKy 6eH3MHOBHX JBUTYHIB 3aCTO-
COBYIOTh 3/1e61BIIOTO Bi CXEMH, BIAMIHHOCTI SIKMX 3YMOBIIIOE KOHCTPYKLISA
craprepa.

Craprepamu Ty CT-230, B sKUX HEMAE KOHTAKTY, 1[0 3aKOPOUYYE JOAAT-
KOBMI PE3HCTOP MEPBHHHOTO KOJIA CUCTEMH 3allajlloBaHH:A, KEPYE TONAaTKOBE
pene 3 noma xoutakramu C1 i C2 (puc. 2.13, a).

Craprepamu tunty CT-130A3 pasom i3 pene, B axux € kouTakt K3 abo 17,
Kepye JIOIATKOBE peJie 3 OMHUM BHBOJOM (puc. 2.13, 6).

O6uaBi cxemu 10GYIOBAaHO 332 OAHAKOBMM NpHHLMIOM. Busia b nonar-
KOBOTO peJie MiAIMKHEHO [0 amIepMeTpa B Komi akyMynaTopHoi Oarapei. Ile
[IOB’A3aHO 3 THM, 1[0 CTPYM, AKHIi CITOXXUBAE peJsie CTapTepa, NEPEBHUILYE MaK-
cHUMaJipHe 3HaueHHsA Iuxand amnepmerpa. Omux BuBig K nomatkosoro pene
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3’€/IHAHO 3 KOPILYyCOM aBTOMOOLIA, a APYruit MiMIMKHEHO JO BUMMKaua 3ara-
MOBaHHA 1 uepe3 HOro KOHTAKTH Ta aMIIEpPMETP 3’ €HAHO 3 NO3HTUBHUM BiH-
BOJIOM aKymynsTopHoi 6arapei.
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Puc. 2.13. Cxemu esimMKHenHs cinapmepie:
a— CT-13043; 6 — CT-230 (I'A3-3102 «Boaza»); 8 — CT-142 KamA3 (31/1-130)

KepyioTh cTapTepoM B 000X cxeMax Tak. ITic/is 3aMMKanHA KOHTAKTIB BU-
MHKa4a 3aMalioBaHHA S B 06MOTII IONATKOBOIO pelic IPOTIKAE CTPYM 1 3aMH-
KalOThCH HOro KOHTAKTY, BHACIILOK YOro MO KONy CTapTepa HPOTIKAE CTPyM
JABOMA IapaneibHUMK KOJIAMH, B OJJHOMY 3 AKHMX YBIMKHEHO YTPHUMYBaJIbHY
06MOTKy peJie CTapTepa, a B APYroMy — IOCIIOBHO BTATYBajibHY OOMOTKY,
06MOTKy 36ymxeHHa Ta 06MOTKY sikops. IIpoTikaroun kpisb o6MOTKHM pene
cTapTepa, CTpyM HaMarsidye ocepis, SKip pelie cTapTepa BTATYEThCS i nepe-
Milly€ KOHTAKTHHI JUCK, IKMH 3aMHKa€ KOJO €NEKTPOABUIYHA CTapTepa Ta
IIYHTY€E BTATYBalbHy 0OOMOTKY. B yBiMKHEHOMY CTaHi pejie cTapTepa yTpUMye
yTpUMyBajibHa 0OMOTKA.

OnnouacHo, a60 TpOXH paHiuie, yepe3 BuBig 17 craprepa (nuB. puc. 2.13,
6) a6o yepe3 BuBix C2 momarkoBoro peie (nus. puc. 2.13, a) 3axopouyerbes
JOJIATKOBHI Pe3UCTOP KOTYLIKH 3alaJIFOBaHHA.
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Po3MHKalOUHCh, KOHTAKTH 3aMKa-BHMHKaya PO3PHBAKOTH KOJIO OOMOTKM
J0IaTKOBOTO pejie, Aali H0ro KOHTaKTH PO3MHKAIOTBCH, 1 CTPYM B YTPHMY-
BaJIbHIN 06MOTLI 3HMKae. [1ix qi€lo Npy»XHUH KOHTAKTHHH JUCK PO3MHUKAE KOJIO
€JIEKTPOJBHUIYHA CTapTepa, i BiH 3yMUHAETHCA.

3acTOCOBYIOTh TAKOX CXEMH 1 6e3 1ofaTkoBoro pene. Y 1IbOMY pasi cucTte-
MOIO ITyCKY Kepye Ge3rnocepeiHbO BUMHKAY 3arall0BaHHs.

B aBToM00imax i3 AU3€IbHUMH OBUTYHAMH CHCTEMH 3aMaTIOBaHHA HEMAE.
Tomy B cxemax yBIMKHEHHs CTapTepa LMX aBTOMOOLIIB HEMae Koia, SKe 3a-
KOpOUye€ JOAATKOBMI pe3ucTop. IHOAI [U11 BMHKaHHSA CTapTepa B HUX CTaBIATh
AOy6morouni BUMHKAY CTapTepa, sSKHil pO3MILIYIOTH HA ABUIYHi. 32 TakKoo
cxeMo10 yBiMKkHeHO ctaptep CT-142 (puc. 2.13, B).

V pO3mIAHYTHX CX€Max KepyBaHHH IIC/s IyCKy ABHIYHA IOTPIOHO He-
raifHO BUMHKaTH cTapTep, 60, KoM BefeHa o6oiiMa i3 LIEeCTipHEI0 NPUBOAY
06epTaTPIMeTbC$l TpUBAJIMH yac, My(bTa BIJIBHOTO X0y MOXe 3incyBarucs,
BHACJIIZOK 4Oro MOMIKOAUTECA AKIp. Axio cTaprep ymMKHym KOJIY IBHT'YH
NpPalioe, TO MOXYTh MOMIKOAUTUCH 3yOLI LIECTIpHI MPUBOAY | MaXxoBHKa abo
BUiize 3 nagy MydTa BibHOTO XOMY IPUBOAY.

ITyckaroun ABHIyH, 6araTo BOAiiB i3 3ani3HEHHAM BUMHKAIOTh CTApTEP, LIO
IIOraHo MO3HAYA€ThC HA HOro JIOBrOBiYHOCTI. SIKIO BUMMKAY CTaprepa He-
CIIpaBHUM, TO MOXE CTAaTHUCS PO3HECEHHs KOJIEKTOpAa CTAPTEPHOTO E€NIEKTPO-
JBHIYHA i, IK HACJIJOK, BiAMOBA CTapTepa Ta PO3PSIKAHHA aKyMyIATOPHOL
6arapei. 11{06 3amobirTu uuM HebakaHUM ABUINAM, BUKODHCTOBYIOTH peje
6noxyBaHH: cTaprepa, ke aa€ 3Mory B 1,3—1,4 pasu niaBuuuTy TepMiH iioro
cayx06u. Ile pene craBnate Ha aBToMo0inax KamMA3, BenA3, KpA3. Bouo Bu-
KOHYE€ TaKi (yHKLIi: BUMHKa€E CTapTep MiCIiI IIYCKY JBHIYHA; GIOKY€ BMUKAH-
HS CTapTepa, KONU ABUT'YH [IPALIOE.

Pene kepye cTapTepoM 3a1exHO BiJ YaCTOTH 0OEPTaHHA KOJIIHYACTOrO Ba-
j1a [BMryHa, 60 HaJaromkeHe Ha Take il 3Ha4YeHHs, KOJIM CTapTep Mac BUMH-
KaTHCS aBTOMAaTHYHO. BOHO NOBHHHE NEepeBUIYBATH MAKCHMAIEHO MOMXIIHBE
3HAYEHHs MyCKOBOI 4acTOTH o0epTaHHA KOJIHYAaCTOIO Baja eNeKTpOCTapTe-
poM 1 OyTH MeHIIHM 3a MiHIMaJbHY 9acToTy obepTaHHs KOJiHYacToro sajia
B PEXHMI IPOTPiBaHHA ABHIYHA micis mycky. Komu wacrora oGepraHHs Ko-
JIIHYACTOro Baja JHOCATHE MOTPiGHOTO 3Ha4YeHHs, pene GIOKYBAHHA 3@ CHIHA-
JIOM BiZ JaT4HKa PO3IMKHE KOJIO KMBICHHS OOMOTKH TATOBOTO peJie il BAMKHE
craprep.

Kepysanus pobotoro craprepa (puc. 2.14) Binbysaetses Tak. ITix yac myc-
Ky ABMI'YHa KOHT2KTH BMMHKa4da S1 (Ha aBTOMOOULAX i3 Au3esneM HOro Hasu-
BAIOTh BUMHUKa4eM IIPUNIAZIIB 1 CTapTepa) CIIOYATKy CTaBAThL Y MOJOKEHHS 1.
VY uboMy monoxeHH1 Ha Horo Buxomi K3 3’ABHTLCS MO3UTHBHUI NOTeHLian,
AKHH Yepe3 BUBIJ 2 HAAXOOAUTb KO CXEMH peJjie OOKyBaHHS.

I3 nogauero Hanpyry Ha BuBiA 2 yepe3s pe3uctop R12 mouHeThes 3apsaxaH-
Hs koHzaeHcaropa C8, a uepes pesucrop R13 — 3apsxanns kongencaropa C7.
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Ockinbku onip pesucropa R13 (8,2 kOm) 3na4Ho Ginblumii 3a onip pesucropa
R12 (1,5 xOm), kongencarop C8 3apsmKaTHMEThCS MBHILIE, HIXK KOHACHCA-
top C7. Tomy nosuTuBHMII MOTeHuian Ha Ga3i Tpausuctopa VI3 3’aBUThCS
panime, Hix Ha 6a3i Tpansucropa VT2, i Tpansucrop VT3 Bigkpuerses. Ko-
JNIeKTOp BiZIKpHTOro Tpansucropa VT3 Gyne 3’eqnHaHo 3 KopmycoM, i Horo mo-
TeHI1an nopiBHIOBaTHME HYM0. OCKiIbKH KonekTop Tpansuctopa VT3 yepes
aion VD8 i pesuctop R11 3’ennanuii i3 6a3o10 Tpansucropa VT2, To fioro mo-
TEHI1a1 TakoX JOPiBHIOBATUME HYIO 1 Tpan3uctop VT2 Gyae 3a1<pmm71.
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Puc. 2.14. Cxema xepysanta pobomoio cmapmepa
aémomobina KamA3 iz pene 6noxyeanns 2602.3747

IIpu nepeMuKkaHHi KOHTakTiB BMMHKa4a S1 y nonoxenns II, npu sxomy
BMHKaTUMETBCA CTapTep, Hanpyra yepe3 BuBix CT Haniiime B 0OMOTKyY J10-
AATKOBOIrO pene craprepa. Yepes o6MOTKy 10 HOAATKOBOIO pelie CTPyM Ipo-
TIKATHME 1O KOJTY: BUBIJ «+» aKyMyIsaTOpHOI Garapei — BUBIA «+» cTapTepa
— amIepMeTp — KOHTakTH BUMHKaya S1 — BuBix CT Bummukada S1 — o6MoTKa
IOaTKOBOIO pejie — BUBIA 3 pene GnokysanHs — nion VD10 — mepexin xo-
nekTop-eMitep Tpansucropa VI3 — Busix 1 pene GoxyBanus — maca. O1xe,
KOHTaKTH peJie 3aMKHYThCs, YBIMKHETBCS CTapTep, SKHH MPOKPYYyBaTHME KO-
JIHYaCTHA BaJ ABUTYHA.

Ilin yac oGepTanns Bana ABHryHa y Qasax craropa remeparopa iHIyKy-
BatuMeThes EPC. 3 onni€i 3 $ha3 cHHyCcOifHI CHrHany Hanpyru HagiiayTh A0
BuBoOAy 4 pene 61oxyBanns. Yepes pesucrop R1 curHanu HaaiiayTs a0 aiona
VDI, sxuit nponyckae TiTbKH HO3UTHBHI MiBXBH. [L03UTHBHI iMITynbCH Ye-
pe3 pesuctop R3 norpamnsare Ha 6a3y Tpansucropa VT1. V MoMenTH mosBu
NO3UTHBHUX IMITyNIbCiB TpausucTop VT1 Gyne BiakpuTHIA, a B mepion BiacyT-
HOCTI BiH 3akpuTuid. [Ipn 3axpuToMy Tpansucropi VT1 ctpym mporikarume
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'yepes pesuctop R5 i crabimitpors VD2 ta VD3 i noTeHuian #oro KoaeKTo-
pa nopiBHIOBaTHMe Hanpysi craGinisauii crabimirponis VD2 i VD3. Takum
YHHOM, Ha KosekTopi TpansucTopa VT1 $opMyroThCs NPAMOKYTHI iMITyJIbCH,
4acToTa AKMX JopiBHIoE yactotTi EPC Ha 06MoTIi cTaTopa reneparopa. 3 nos-
BOIO iMIyIIECiB yepes pesuctopu R6 i R7 3apsmkaruMeTses konaencarop C4,
i mani yepes aion VD6 — xoupencarop C5. Hanpyra, Bift Kol 3apsi/OKaloOThCs
xoHpeHcaropu C4 i C5 3a ous immynbc, Gyne obepHeHO NPONOpUIHHOIO 1X-
Hilt emuocTi. OcKinbku eMHiCTh KonaeHcaropa C5 6inpina 3a emaicts C4, To
Hanpyra Ha konaencaropi C5 Gyae MeHmion. B pasi BiACYTHOCTI iMITy/sCiB
xouaencarop C4 BCTHTHE IOBHICTIO PO3PAIOMTHUCDH 4Yepes niog VD4, Biaxpu-
tuit Tpansuctop VT1 i miox VDS5. Konnencarop C5 3a ueit 4ac po3psaauTbCs
4acTKOBO yepes pesuctopu R8 i RY. 3 mosABOO HACTYNHOTO iMILYIbCY CTPYM
3apsTy 3HOBY MpoOTikaTiMe 4epe3 KoneHcaropu C4 i CS, npore Hanpyra Ha
xoHzencaropi C5 y kiHui iMmynscy Oyzie 6inb10r0, HiX Y KiHL IONEPeAHBOro
iMnynecy. A Ha kounencaropi C4, sxuit MOBHICTIO PO3PALMUBCS, HAalpyra 3HO-
By 3pOCTe, SK i B OMepeHili pa3 — IMuIe 10 AKOTOCh BU3HAYEHOrO 3HAYCHHS.
IIpolec 3pOCTaHHA HAIpyrH Ha KoHAeHcaTopi CS5 MpoTikaTime 10 MOMEHTY
JOCATHEHHS HEl0 BH3HAYEHOTO 3HAYeHHs, a IOTIM 3yNUHHThCA. Binbynerses
npobuparnus crabinitpona VD7 i 6a3a Tpansucropa VT2 aicrane nosuTHs-
HOTO NOTEHNiany BiaHOCHO emiTopa. Tpansuctop VT2 BifkpHBaeThCs 1 Yepe3
}10T0 KONEKTOP, 3’€AHAaHHH i3 KopIycoM aBToMoOins, konaeHcarop C8 wBua-
K0 po3pamuThcs. OTxke, OTEHLiaNy KoleKTopa TpauzucTopa VT2 i 3’eHaHOL
3 HUM Gasu TpansucTopa VI3 nopiBHioBaruMyTh Hymio. Tpansuctop VT3 3a-
KPHBA€ThCS, TIEPEPBABIIY KOJIO XHBIEHHA 0OMOTKH JIONATKOBOTO peste, 1 cTap-
TEP BUMKHEThHGA.

I1ix yac BUMKHEHHsA OOMOTKM JOJaTKOBOro peie B Hiil iHnyKyeThcss EPC
caMmoiHAyKuii BeTuKoro sHadeHHs. 11 3axucty Tpansuctopa VT3 Bia npobn-
BaHHS B CXeMi BCTaHOBNEHMH aion VD9, o sxoMy NpOTiKaTHME CTPYM CaMo-
IHAYKIIT.

Pene 6noKyBanHs 3ano06irac BMHKaHHIO CTapTepa Iifl 9ac poOOTH ABUIYHa,
OCKUIBKH IMITyJIbCH 3 (ha3u reHepaTopa 3abe3nedyBaTHMYTh CTaH TPUrepa, AK-
o Tpansuctop VT2 BiakpuTHii, a TpansucTop VT3 3akpuTHii.

SIx 6yno cKaszaHO paHillle, Ha JEAKHX TPaKTOPHUX JM3ENbHHMX JBHIyHAX
3aCTOCOBYIOTBCS IyCKOBi IPUCTPOI, IO CKIIA/AI0THCA 3 MyCKOBOIO KapOropa-
TOPHOTO JIBUTYHa Ta TpaHcMicii (puc. 2.15).

Leit 3aci6 HauiffHMit y Pi3HHX TEMIEPaTYPHHX YMOBaX, a€ CKIIaAHILIMA
KOHCTPYKTHBHO 1 y BUKOPHCTaHHI.

3anycKk TPaKTOPHOTO AM3€JBHOTO JBUIYHA BillOYBA€TbCS TAKHM YHHOM.
Bix koniH4acToro Baja 1 myckoBoro nBuryHa (puc. 2.15) KpyTHMA MOMEHT
TIepe/lacThCA Yepe3 WecTipHi 2 Ta 3 i AMCKM 34eIUieHHs Ha Ban peaykropa. Ha
Bajly 5 BUIbHO MOCAJDKEHHUI BeXydyui auck 7, a BeneHuH 6 3’€AHAHUMN 3 BaJIOM
untinamy. IIpu BUKTIOYEHOMY 34€EIUIeHH] Ball peayKTopa He obepraeTses. Ilpu
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BIJTIOYEHOMY 34€IUIEHH] (BaXi/b 4 epeMilly0Th BIIPaBO) BEACHUH AUCK MPH-
THCKY€ThCA [0 BELYHOIO i ML €0 TEPTA, 0 BHHUKAE, JUCKH OyayTb mepe-
JlaBaTy KPyTHUH MOMEHT Ha BaJl pEAyKTOpa.

i ™

/

\J

Puc. 2.15. Cxema nycxoeo2o npucmporo.
1 — koninuacmuii ean oguzyna; 2, 3 — wecmipHi; 4 — 6axCinb 34eNIeHHA,;
5 — 6an nepedasansHozo mexanizmy; 6, 7 — 610n06ioHo 6edenuti i 6e0yuul
ducku; 8 — 3ybuacmuti 6iHeyb Maxosuka ousens; 9 — nyckoea wecmipta;
10 — asmomamu sumuxanns; 11 — easicinb 6MuKanHs nycKo60T wecmipHi.

ITyckoBy mecTipHio 9 BaxeaeM 11 BBOAATSH B 3a4€IUIEHHS 3 3y04acTuM
KinueM MaxoBuka 8. KpyTHHIT MOMEHT IepefacThCA Ha KOMIHYAaCTHH Ball
IHU3eIs.

Iicna mycKy Au3ess BHACHIJOK iCTOTHOTO 3pOCTaHHA 4acTOTH 06epTaH-
Hs MOr0 KOJMiHYAcTOro Bana (BiH PH LBOMY CTa€ BeAy4uM, obeprarouu ye-
pe3 TPaHCMICi}0 KOMHYACTMH BaJl IyCKOBOTO JBUIYHA) MOXeE CIPHYHHH-
THCs apapiiina (pyiiniBHa) cutyauis. 11[o6 3ano6irtu ubomy, y MexaHi3mi
BMUKAHHS po3MilueHo o6rinny Mydry 3 aBTomMaToM Bumukanus 10. Oxpasy
Nics MyCKy AM3€/1 MeXaHi3M BUBOAMTE IIECTIPHIO 9 i3 3a4eIUIEHHs 3 BiH-
LIeM MaXOBHKa.

V cucTeMax IyCKy TPAKTOpHHX JHU3€JiB 33aCTOCOBYIOTH IIEPEBAXKHO [BO-
TakTHi kap6lopaTopHi ABUryHH, Hanpuxiaaa apuryH I1J1-10 Y/ — nBorakT-
HUil, OQHOLMILIHAPOBHii, KapOOpaTOpHHi 3 KPHUBOIUKIIHO-KAMEPHOIO MpO-
ayBkow. CaM IyCKOBHiT IBUTYH 3aIlyCKAa€ThCs 32 JJONIOMOTOIO €JIEKTPOCTap-
tepa CT-362, OynoBa AKoro 1oka3aHa Ha puc. 2.9.
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CucreMa 3anajl0BaHHS IYCKOBOTO JIBUTYHA BiTOKpeMJIeHa BiJ iHHIMX
NpHUIaAiB enekTpooOnasHaHHsA TpakTopa i1 3abesnedye oxeplkaHHA HEOO-
XizHol s cranaxyBaHHsA poGodol cyMiml y IMTIHAPI JBUTYHA €IEKTPUY-
Hoi ickpu. Cxnanaerscs 3 MareTo M124-B1, npoBoay BHCOKOT Hanpyr ta
1CKpPOBOi CBIYKH.

Oxo/101:keHHA IyCKOBOTO ABUIYHA piMHHE, HOro copouka 3’€lHaHa i3
COPOYKOIO CHCTEMH OXOJIO/PKEHHS OCHOBHOI'O JIBUT'YHA.

ManeHHst KpUMBOIIMITHO-INATYHHOTO MEXaHi3My 3MiHCHIOETHCS OJIMBOIO,
sKa JOJA€TbCs A0 MaJMBa: NPH CTHCHEHHI CyMilli OEH3MH BUIIAPOBYETHCH 1
KpaIuIl OJIMBYU ONUHAIOTHCA Y 3BAXEHOMY CTaH1, OCIAAIONHM Ha MOBEPXHSX, BO-
HH 3MaLyIOTh 1X.

CHcTema XHBJIEHHSI IIyCKOBOIO JBUI'YHA CKJIAJA€ThCs 3 MAJMBHOrO 6aka,
¢inbrpa-BiACTIHHIKA NaINBa, KapOroparopa 3 MOBITPOOYHCHHUKOM, PErYJIATO-
pa 4acToTH 00epTaHHs KOJIIHYACTOTO Bajla, BUILYCKHOI TpyOM i [IIyLIHHKA.

TpaHcMicis npU3HaY€Ha AJIs 3HMDKEHHS YacTOTH OoOepTadHs i BIAMOBIAHO
301IBIIEHHST KDYTHOTO MOMEHTY NIpH nepeaadi o0epraHHs Bl KOJIHYAaCTOro
BaJla NyCKOBOTO ABHUI'YHA JO KOJIIHYACTOrO Bajia JU3EJIsL.

JUJI NONEriueHHs MycKy OU3eiB NPU HU3bKHH TeMIEpaTypi HaBKOJIMII-
HbOI'O CEPEJOBHUINA 3aCTOCOBYIOTh JEKOMIIpECIHHUN MeXaHi3M Ta MiJirpisa-
041 IPUCTPOI.

B 6inBII0CTI aBTOTPAKTOPHUX JBUTYHIB KEPYBAHHS [IyCKOBHM NPUCTPOEM
JMCTaHLiNHe 3 KabiHu Bomid.

2.5. CUCcTeMM NoJseriwieHHA NycKy XoNOoAHOro ABUIyHa

Abu 3amrycTHTH O€H3MHOBI Ta JU3€NbHI ABUIYHH IIpH Temieparypi -30 °C,
NOTPiOHO 3aCTOCOBYBATH IIPUCTPOT IS MONEIUEHHS [TYCKY, a IPH TeMOEpaTy-
pi -40 °C 1 HIDKYE — CHCTEMY IEpEeAIyCKOBOTO IMAINPIBaHHS OXOJIOMKYEaIIb-
HOI PIAMHHU.

HaitnomupeHiuydi npueTpiii A nNojermeHHs MycKy TU3eiB — [ie CBi4-
KU PO3KAPIOBAHHS.

CeiuKy pOBKApIOBAaHHSA 3 BIJKPUTHM HATPIBaJbHHM €JIEMEHTOM
(puc. 2.16, a) cTaBiATh Y KaMmepi 3ropsAHHA JBHIYHa Tak, 100 po3xKapeHa
cripans 3 nmepebyBalla Ha Jeskid BIACTaHi BiJ CTPyMEHS PO3NMIIOBAHOTO
nansHoro. Konu cTpyMiHe NANbHOTO TOPKAETHCS CHIipasi, NPOLEC 3amnao-
BaHHA MONIMUIYETHCS, IPOTE TEPMiH CITyX6H CBiuKH cKopouyerscs. Cripa-
11 po3xaproBaHHa 3 (puc. 2.16, 6) mMTHPTOBOT CBIYKH PO3MIINEHO B 3aKPH-
TOMY KOXYCI 5, 3aIll0BHEHOMY 130/ILIiIHHUM MaTepiajioM i3 BUCOKOIO TEILIO-
npoBigHicTIO. KOXyX CBIYKH BHIOTOBJSIOTH i3 3a1i30-HiKeJlb-XpOMOBOTO
cmiaBy iHkoHenb. HITu(ToBY CBiuKy B KamMepi 3TOPAHHS CTABIATh TaK, W06
KOHYC CTPYMEHs pO3NIIIOBAHOIO NMajJbHOTO TOPKABCH POIPKAPEHOr0 KiHIIs
11 koXyXa.
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Puc.-2.16. Csiuxu posscaproganns:
a — 3 8iOKpumuM HazpisanbHum eremenmom; 6 — wmugmosa: 1 — yenmpanoruii
enexmpoo; 2 — kopnyc; 3 — cnipans, 4 — 8ugio, 5 — kooicyx cnipani

Yacrille BUKOPUCTOBYIOTH OJHOMOMIOCH] IUTHQTOBI CBIYKH, AKi CIIOKHBA-
10Th cTpymu 51 10 A 3 Hanpyramu Bianosigso 12 124 B. JIBonoiocHi CBiuku
Jns IlBOHpOBiILHPIX CXEM CNOXMBAIOTL CTPyM ji0 50 A 3 Hanpyroio 1,7 B. Yac
nporplBaHHz mmq)"rosaﬂm CBiYKM CTaHOBUTH 1-2 xB. Yepes BEJIMKY TeIIo-
BY IHEpILIIO LIUX CBIYOK HeMae MOTpeOH CTABUTH B iXHLOMY KOJI JKHBIIEHHS
nonatkoBuit pesucrop. Ilepepara mTH(TOBMX CBIYOK MOPIBHSHO 3i CBiuKa-
MM BiIKPHMTOTO THITY — Ii¢ TiJBUILEHA MEXaHiYHa MIIHICTb | BENUKUI TepMIH
ciry6H; 3aBISKH TOMY, IO CHipajib HEe OKUCIIOE KMCEHb MOBITPs, IX MOXHa
CTaBUTH B I3ENIAX 3 ONHOMOPOXXHUHHMMH KaMEPaMH 3TOPAHHS.

Eq)exmsmcrb 3aCTOCYBaHHS CBIYOK PO3XapIOBaHHSA HiJ 9ac MycKy au3e-
7B 3a71€XUTb Bia pobouoi Temmeparypu Buu(pmox crnpam M KOXyXa mm(b
TOBOI, IKy BU3Ha4a€ CHJIa CTpyMY, 1110 npoTikae yepes cripais. [Tyck auzenis
Y BHIIAZIKY 3aCTOCYBaHHs CBI4OK PO3KApIOBAHH: 3a0e3MEUEHO 10 TeMIepaTyp
-10-15 °C npu yacToti obepranHa KosiHYacToro Bana 60-80 xs™,

V nusesnix 3 OQHONOPOXHMHHUMU KaMEPaMH 3ropAHHS 3aCTOCOBYIOTh €JI€K-
TPU4HI CBIYKH Ta eNeKTpodaKenbHi HArpiBHUKM JUIA HarpiBaHHS MOBITpA, siKe
HAJIXOAUTh /10 LIMITIHAPIB ABUIYHA IiJl Yac TaKTy BIIycKy. Merta migirpiBasus mo-
BIiTps — NiABKILIEHHS TEMIIEPATYPH HaNPUKIHIY TAKTY CTHCHEHHS JUIS TONIIIIIEH-
Hsl YMOB ' SOPEHHS, 3allaJlOBAHHA Ta 3STOPAHHSA MTAJIMBHO-NOBITPSHOL CyMiLi.
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Ceiuky CH-150 migirpiBaHHs TOBITPS y BITyCKHOMY Tpybonposoai
(puc. 2.17, a) notyxHicTio 400 BT po3paxoBaHO Ha CIIOXKMBAHHA CTPYMY 45—
47 A. Cripanb 1 cBiuku HarpiBaeTbes g0 Temneparypu 900-950 °C yepe3s
40-60 c micns yBIMKHEHHS O aKyMyJIsSTOPHOI Oarapei.

V ko sxusienns ceivok CH-150 nepenbaueno KoHTponbHuii enement CI-
52 i nonatkosuii pesuctop MJI-51. CBiuky NiAirpiBaHHsA CTaB/ATH Ha NO4ATKY
BITyCKHOT'O TPyOOIIPOBOAY a00 B MICLIIX PO3BEACHHS B KaHAIH UMIIHAPIB.

Kpauie TeruioBiasenents Bix cmipani 1 (puc. 2.17, 0) BryckHOMY MOBI-
Tpio 3a6e3neuye BUKOPUCTAHHS (IAHIIEBUX CBI4OK, AKi CTAB/IATH y POSHATTAX
BIyCKHOrO TpyGOIpPOBOY, IPOTE L€ IPU3BOAUTD 0 BETHKO pi3HOMaHITHOCTI
iXHiX KOHCTpYKUi#i Ta yCKJIa[HIO€ KOHCTPYKIIiI0 Tpy6onpoBoxy.

Puc. 2.17. Ceiuku Ons nidizpieants nogimps y 6nyckHomy mpy6onpogooi:
a— CH-150; 6 — ¢pranyesa: 1 — cnipans po3oicapiosanis,;
2 — cmepoicenn; 3 — ywjinoHiosansha waiba; 4 — kopnyc; 5 — i301AyiiHa
waiiba; 6 — koHmaxmua 2aiika; 7 — izonayivna emyaka

Enexrpodakensni migirpiBuukn mosirps. EnextpodaxensHuii migi-
rpiBHUK moBiTps (puc. 2.18) B KamMA3i npu3HayeHO /UL NOJETWICHHS NYCKy
XOJIOZAHOTO JBUI'YHA IIPY TEMIIEPATYPi NOBITPs 0 -25 °C y BUNaAKY BUKOPHC-
TaHHJ 3MMOBHX 3ryIIeHHXx Macen i o -18 °C npu BHKOPMCTaHHI 3BHYaiHUX
maces1. ITinirpiBHUK yBiMKHEHUH O NaTUBHOI CHCTEMU JIBUTYHA 1 TIPALIOE HA
TOMy CaMOMY ManbHOMY, WO i ABuryH. Lle Jae 3Mory BUKOPMCTOBYBAaTH HOTO
Ha JBHI'YHAX Pi3HOI KOHCTPYKILii, B TOMY YHCIIi [/ NOJETIIEHHS MyCKy ba-
raTonanuBHUX ABMryHiB. [IpHHIHI Aii HOro IPYHTYEThCA HA BUNAPOBYBaHHI
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NaJBHOTO B IITH(TOBUX CBIYKAaX PO3KaploBaHHA, (paken MilirpiBac MOBITPS,
IO HAAXOAMTL Y Wlinapy AsuryHa. Enexrpuuna cxema (puc. 2.18, a) cxia-
JaeThcs 3 ABOX eNeKTpodakenbHUX CBiYOK 13, AKi BMOHTOBAHI y BIIyCKHHX
TpyGONpOBOaX ABUTYHA, EJ€KTPOMArHiTHUX NMaJMBHUX KIANaHiB 15, TepMo-
pene 11 3 101aTKOBUM PE3UCTOPOM, KHOMKOBOTO BMHKaya 10, efeKTpoMarHir-
HOTO peJie BMMKaHHsA pe3rcTopa CBiYOK 12 i KOHTPOJIBHOI 1aMnu 14.
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Puc. 2.18. Enexmpodghaxenvruii nidizpienux:

a — enexmpuyna cxema, 6 — pakenvha wmugmosa ceiuka. 1 — akymynamopHa
6amapes; 2 — Oucmanyiiinuil eumukay; 3 — pere cmapmepa; 4 — amnepmemp;

5 — pene eumuxanns o6momku 30y0xcenHs 2enepamopa; 6 — sumukay npunadis
i cmapmepa; 7— 3anobixchuku; 8 — kowmaxkmop, 9 — GUMUKAY AKYMYISMOPHOT
b6amapei; 10 — knonxosuil eumuxay nidizpisnuxa; 11 — mepmopene; 12 — pene

sUMUKAHHA pesucmopa ceivok; 13 — ceiuku; 14 — konmponsra namna 20moerHocmi
0o nycky; 15 — enexmpomaznimnuii nanuenutl knanau, 16 — cmapmep, 17 — expan;
18 — 06 ’emna cimxa; 19 — cimka; 20— mpybka; 21 — scuxnep; 22 — narusnuu
ginomp; 23 — wmyyep nideéedenns nanoHo2o; 24 — kopnyc,; 25 — nazpieansHui
enemenm; AM, BK, K3, IIp, CT - 3amuckaui na eumuxayi npunadie i cmapmepa
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11{06 3amycTuTH MiAIrpiBHUK, MOTPIOHO HATUCHYTH KHOIKY BUMHKaua 9,
MOBEPHYTH KJIIOY BUMUKaua 6 y nepiue nonoxeHHs (PpikcoBade) K3 i natuc-
HyTd KHonky 10. Yepes nonarxoBuii pesucTop TepMoperne 11 cTpym mpori-
Kae 10 enekTpodakeIbHHX CBidOK i HarpiBae ix. I3 BMukanHsMm xHonku 10
Harpyra foTpamise 10 0OMOTKH pene 5, o po3MHKae Kojao oOMoTKH 36ya-
JKEHHSI TeHEepaTopa, 3aXUilaloydy GakenbHi CBIYKH BiJ HANPYTH, Ky BUPOOIsiE
rexHeparop. Yepes 1-2 xB 3aje)XHO BiJ TeMIepaTypy HABKOJHIUHbLOIO CEpeso-
BYILA, KOHTAKTH TepMopene 11 3aMHKaloThCA, eleKTPOMarHiTHUH knanad 15
BiZIKpHBAETHCA 1 AJIbHE HAIXOAUTh 40 CBI4OK 13.

OnHouacHO 3arops€eThCS KOHTPOJbHA Namnia 14, 1o CUrHasi3ye opo roToB-
HICTb CHCTEMH JIO ITyCKY NBUIYHA.

Jid mycky ABMryHa noTpiOHO HAaTMCHYTU Ha Ieaajib HOjaul NanbHOro
B JIBUT'YH 1 IOBEPHYTH KJIIOY BUMHKaua 6 y apyre HedikcoBaHe MOJOXEHH:
«Craprep» (kHomnka 10 3anuIaeTscs yBiMKHEHO10). HIpH 11bOMY BMUKAETHCS
obMoTKa pene cTapTepa 3 1 Hagae pyxy TAroBomy pene ctaprepa. OqHouacHo
yepe3 pene 12 Ha CBIYKHM MOJAETHCA OBHA HANpyra aKyMyasTOpHuX Oara-
peii B 06xin nqonaTkoBoro pesucropa tepMopene 11, OCKiIbKH NpH IPOKPY-
YyBaHHI KOJIHYACTOrO BaJia ABUI'YHA CTAPTEPOM HArpyra Ha IXHiX BUBOZAX
3HHXYETHCS.

V nepion mycky NajJMBHO-NIJKa4yBalbHHH HACOC HHU3BKOTO THCKY 4epes
BIIKPUTHH eneKTpOMamiTHnﬁ Knanad 15 nogae najbHe 10 NONEpegHBO po3-
KapeHUX Harpraannx €IEMEHTIB tpaxenbnnx CBi4OK, B SKHX BOHO J03YETh-
Csl, BUTIAPOBYETHCH i, 3M1111yl0‘-H/ICI: 13 oBiTpPsAM, 3aropseTbes, Qaken moaym’s,
CTBOPEHHH PyXOM IOBITPS, IO BCMOKTY€ETHLCA JBUTYHOM Y 30Hi CBIYOK, 3a6€3-
Iiedy€e HarpiBaHHs MORBITPA, AKE MOTPAILILE B HIIHAPH ABUTYHA.

3anycTUBILIM JBUTYH 1 NOBEPHYBILH KJII0Y BUMHKa4a 6 y neplLe nojJoxeH-
Hsl, BOAIH Ma€ MOMUTHBICTB AEAKHMH Hac MATPHMYBATH IOpiHHA (aKena y BIyc-
KHHX TpyDax, yTpUMYHOYH YBIMKHEHOK KHONKY BUMHKaya 10.

(axensHa ciuka (puc. 2.18, 6) Mae HarpiBaJIbHUI eJeMEHT 25, BMilieHUN
BCEpEIMHI METAJIEBOro KOKyxa 24, Je 3ampecoBaHa CIipalb y CHeLialbHO-
My TeIUIONpoBinHOMY.MaTepiani. [lanbHe Ko CBIYKM MONAETHCS HEpe3 WTYLEDP
23 1 ouMmA€ThCA 3a AonoMorolo ¢inbrpa 22. Jlo3yeThcs NanbHE XKHUKIEPOM
21. Bcepenuui cBiUKM manbHe IPOXOMMTE MO KilbIEBiil MOPOXHHHI MiX Ha-
rpiBanbHUM eneMeHToM 25 i TpyGkoro 20, e BOHO HarpiBa€ThCA i BULIApOBY-
eTbes. s 30UIbLIeHHS TTOBEPXHi HArpiBaHHA 1 BUNIApOBYBaHHA Mepenbade-
Ha ciTka 19. YV HrKHIH YacTHHI CBIYKM IO TPyOKM KpInUThCH 00°€MHA CiTKa
18, sixa oToueHa ekpaHoM 17 i3 ABOMa psAaMHU OTBOPIB AJA NPOXOAY HOBITPA.
O6’eMHa ciTka 301blLIye IOBEPXHIO BUIIAPOBYBAHHA Ta 3rOPAHHS NAIBHOTO.
Expan 3anobirae 3puBy Ta 3aTyxaHHIO (hakena NpH NiJBUIICHHI IIBUOKOCTI
PYXy HOBITPS y BITyCKHUX TpyOOIIpoBoAax ABUIYHA.

IepeanyckoBi pinunni nigirpisBHuKku. Bonu npusHayueni s nepeamnycko-
BOTO pO3IrpiBaHHA XOJIOJHOTO AM3€EJIs PIAMHHOIO OXOJIO/KEHHA. Po3irpiBaHHA
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ABUryHa 3a0€3Me4yI0Th, 34e01IBIIOro HarpiBaloUH PIIMHY B CUCTEMI HOro 0Xo-
TOIKEHHS. BUKOPUCTOBYIOTh MIJIPIBHUKY i JUIA MIAIrpiBaHHs Macia B KapTepi
nsuryHa. Jleski 3 HMX He TNBKH PO3IrpiBAIOTE JBUIYH, a i ONANIOIOTEL KaGiHu
TPaKTOPiB, BAaHTaXHHUX aBTOMOOLTIB i CaJlOHM aBTOOYCIB HE3ANEXKHO BiJ TOTO,
IIpaLiloe NU3eNb YM Hi.

IinirpiBauky cuctemu oxonomxerns IDKB-300 3acTocoByOThCA Ha Tpak-
topax T-150 1 T-150K, obnagnannx nsurynamu CMJI-60. Iligirpisauk Mae
xoten 10 (puc. 2.19), obnanHaHuii CBIUKOIO PO3KAPIOBAHHSA § 114 3aNaJlOBaH-
Hsl [aJIMBA i anapaToM 3aBHXPIOBAaHHA OBITPAHOro NoToKy. Koten BcraHoBe-
HO IIiJl COPOUKOIO OXOJNOMKEHHS JIBHUIYHA i MOCTIMHO Mij’€IHAHO A0 CUCTEMH
HOro OXONOMKEHHA.

B xoten Bin 6auka 1 3 insrpom-BicTIitHUKOM migBeeHO TPYOKY 4, N0 SKil
HagxomuTh namso. {06 BOHO He moTpanmuiIo B Kamepy 3ropsHHs 9 npu Bu-
MKHYTOMY BEHTHJIATOPI 5, 6a4ok 00/IaiHaHO eleKTPOMATHITHUM KJIarlaHoOM 2.

IMin yac po6oT migirpiBHUKa M KoekTopoM 11 KoT/1a i COpouKoIo 0XO-
JIOIUKEHHA ABMI'YHA BUHMKAE TEPMOCH(OHHA LIUPKYIIALIis TapAuoi OXOIOIKY-
BaJbHOI PiIMHH, AKA MPOXOAUTH TpyOamu 6. AHTU(PH3 B KONEKTOp 3aIMBa-
I0Tb 4epe3 TpyOKy 12, a MOBIiTpsA y KOTEN HarHITAIOTh BEHTHIATOPOM yepe3
muaHr 7.

KopucTytoTses mifirpiBHMKOM TaK. Y JBHIyHI 3aKPHBAIOTh KPaHH CHCTe-
MM OXOJIODKEHHS, YTEIUIIOIOTE PafiaTop, BIAKPUBAIOTL 3aCIiHKY BEHTHIIATO-
pa 1 kpad QinbTpa-BiAcTiHMKa. [TOTiM BMUKAIOTh BEHTHIIATOP i NPOMYBAIOTh
KoTeJl 3 aHTupu3oM mporaroM 1,5-2 xs. [licns uporo nepeMuxay BCTaHOB-
Jx010Th y nonioxkeHns 11, a gepes 15-20 ¢ micig noxadi mopiii naamea B KoTen
HepeBOAATh Horo B mojaokeHHs 0.

YBIMKHYBIUM CBiYKYy PO3)KapIOBaHHs YEKalOTh, [IOKH KOHTPOJbHA CHipaih
CTaHE CBITJIO-4YEPBOHOIO, I1iC/A YOO NEPEMHUKaY 3HOBY CTABJIATh Y HOJIOXKEH-
s II, mpu AKOMy MiirpiBHUK NOYMHAE MPAIIOBATH, i CBIYKY PO3KAPIOBAHHA
BUMHKAIOTb.

Oxonomxyrody piMHy B KOTEJI 3aJIMBalOTh CIIOYATKY B KinbKocTi 8-10 1,
yepe3 5 XB 10/MBaioTh e 20 11, a yepe3 3 XB JOBOAATH O MOTPIGHOrO piB-
Hs. Komu antudpus nHarpiBaerscs no Temneparypu 50-60 °C, ABMIyH MOXHa
3anyckaty. Ilicis Horo ImycKy nepeMHKad NepeBOAATh y monoxenHs I (mpo-
RyBaHHS KOT/Ja), 3aKPUBAIOTh KpaH QinbTpa-BixcTiiiHuka i uepes 1,5-2,0 xB
BUMHKAIOTh 30BCiM. [lonady nammBa peryaiorTh roJkoK e1€KTPOMAarHiTHOTO
KnanaHa. Bin npairoe HOpMaIBHO, SAKILO B MOMEHT Or0 BMUKAHHS YyTH Me-
TaJeBUH CTYKIT.

Ha tpakropax K-701 A BcTaHOBNIEHO KOMOIHOBaHY CHCTEMY, AKa NEpe-
Oavac niairpiBaHHA ABUTYHA i, KPiM TOro, MiAirpiBaHHA KabiHH.

Piguuni miairpiBHMKH MaloTh HafJZOCKOHAJIUIY KOHCTPYKuilo. BoHu 3a-
Oe3nedyrOTh aBTOMaTH4HE MiATPUMYBAHHA TEIUIOBOTO CTaHy AU3ENiB piluH-
HOT0 0XOJIO/DKEHHS HE3aJIeXHO BiJ TOro, 44 MPaoe JU3EIIb.
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Puc. 2.19. ITepednyckosuii nidizpisnux cucmemu oxonodsxcenns IDKB-300:
1 — nanuenuii 6ayvox; 2 — enexmpomaznimuuii knanau; 3 — pinemp-eiocmidnux;
4 — nanugonpoeid; 5 — eenmunamop; 6 — niea mpyba 2apa4020 aHmMUPPu3y;

7 — wnauz nideedeH st nogimpsi 8 KamMepy 320PAHHA, 8 — CBIUKA PO3XHCAPIOBAHHA,
9 — kamepa 32opanns; 10 — komen; 11 — konexmop; 12 — mpybka
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2.6. TexHiuHe 06cnyroByBaHHA anapariB CMCTEMM MYCKY

Texniune 06C/IyroByBaHHs arnapariB CUCTEMH IYCKY BUKOHYIOTb IIij 4ac
yeprosux TO-1, TO-2 sk Ge3nocepeaHbO HA aBTOMOOIAX YK TPAKTOpaXx, Tak
i B enexrpouexax. Ilin wac TO npoBoAATH MUTTA, OYMINEHHA BiJ Macna Ta
OHITy, 30BHILIHIM OMIsA, a TakoX BUNPOOOBYIOTH poboTy craprepa (B3HUMKY
1we i npuiaaiB Ais NOErIeHHs Iy CKy ), KoMyTaliiHoi anapatypu. Ocobnusy
yBary 3BepTalOTh Ha HaAIHHICTb KPINJIEHHs anaparis i 3°€IHaHHA HAKOHEYHH-
KiB IpOBOAIB i3 3aTHcKa¥aMu. OKUC/IEHi HAKOHEYHHKH IIPOBO/IB 3a4MIIAIOTS 1
3MAlUYIOTh TEXHIYHUM Ba3eliHOM.

Yepes nesuuii npodir aBToMo06ins 44 yac pobOTH TPaKTopa, O 3aNEXKUTh
BiJ THNy cTapTepa, foro 3HIMarwTh 3 aBTOMOOLIA i nepeBipAIoTE y uexy. Ha-
npuxiag, craprep CT-130A3 pexoMeHAY€ETHCS 3HIMATH 3 aBTOMOOLIA Mij yac
koxHoro BocsMoro TO-2, a craptep 25.3708 — uepes 150 tuc. kv npobiry min
yac yeproporo TO-2.

Iepesipka craprepis. CriouaTKy OrisigaloTh CTapTEpH, 3HATI 3 aBTOMODI-
JIs1 Y4 TPAKTOPa, i MepeBIPAIOTH M JIUMITHUKY KoB3aHHA. CripanpoBani BTYIKH
noTpibuo 3aminuTH. [ToTiM EpeBIPAIOTH, YK JETKO NIEPEMIILYIOThCS JeTalli Ta
By3:m nipusony. LilecripHio cTapTepa pa3oM i3 My(ToIo BiILHOTO X0y PyKOIO
NepecyBaOTh N0 MPOpi3ax Baja BIEPEA A0 HEPENHBOro MiAMIMIHHKA. BoHu
MalOTh MEPEMIIATHCS BibHO, 63 3aTHHAHB 1 IOBEPTATHCA A0 MOYATKOBOIO
CTaHy Mif Ai€lo 3B0poTHOT NpyKuHH. Konu NpHBOA BaXKKO NepecyBaTH 1O Ba-
1y ab0 KOJIM BiH HE NOBEPTAETHCA O I0YATKOBOTO CTaHy, HOro po30HparoTh i
06YHINAIOTH HAMIT i3 Baja IKYPKOIo i3 3epHucTicTIO 140-180.

Hacrtynna onepaiiis — nepeBipka Ta peryiOBaHHA MPHBOAY cTaprepa. Y
craprepax CT-117A, CT-103A, CT-130A3 (puc. 2.20) reunTom 7, po3mile-
HUM y Kpuiyi 8, cTaBmATh mecTipHio 10 NpHBOAY B IOYATKOBE MONOXKECHHS.
BincTans A MiX TOpIIEM HIECTIPHI Ta IUIOIMHOO (uraHL KPUILKY Ma€ CTaHo-
BuTH 32-35 MM. TToTiM mepeBipsAIOTE 3230p MiX TOPLIEM IIECTIPHI Ta YIIOPHUM
KinblleM 9 y MOMEHT 3aMHKaHHS KOHTAKTiB TArOBOro peie. Jid 1poro, 3HAB-
1M KPHINKY, AKA 3aKPUBAE AKipeLs TATOBOIO pene, HATUCKYIOTh Ha AKipeLs 3
i mepemillyoTh HOro 0 MOMEHTY 3aMHKAHHA 3aTUCKa4iB | KOHTaKTHHUM JIHC-
koM 2 1saroBoro pene. Ielt MOMEHT BHM3HA4alOTh 3a JONOMOTOI0 JABOX JIAMII,
niAIMKHEHHX O TAroBoro peie. Jlamma, nitiMkHeHa 0o 3atickaya K3, mae 3a-
cBiuyBaTHCh TPOXH padiiie a0 0XHOYACHO 3 iHIIOIO JaMnoio. Bigcrans b (3-
5 MM) PEryIOTh, YKPY4yrouH abo BUKpYdylodH IBHHT 4 B akipeus 3. Ilepen
UMM Tpeba 3HATH majeus 5, IKUH 3’ €AHY€E IBUHT i3 BaxeneM 6 IPHBOLY.

V craprepi CT-103A Mix IHecTipHEI0 Ta yNOPHOIO Maib0I0 CTaBIATE MO
uep3i mpoxsaaxu 3asToBiuky 16 i 11,7 M. ITicns BBIMKHEHHA cTapTepa 3 po-
xnankoro 11,7 MM KOHTaKTH 3aMHKaTUMYThCH.

V craprepax CT-221 i 29.3708 npuBox He perymooTs. Biactanp A
(puc. 2.20) mae crapoButH 21,3-21,5 Mm.
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Puc. 2.20. Cxema pezynrosanis npugody cmapmepie CT-1174, CT-1034, CT-13043:
1 — nepyxomuii konmaxm cmapmepa; 2 — pyXomMu KOHmMaxm
ms206020 pene; 3 - sxipeyb mazosozo pene; 4 — 2eunm; 5 — nareyy,;

6 — saoicine npugody; 7 — pezymosansuull 26unm; 8 — kpuuixa
cmapmepa; 9 — ynopne xinvye; 10 — wecmipna npusody

Craprepy AM3eNiB MarOTh AesKi 0COGIMBOCTI IX PeryaioBanb. Y cTapTepax
CT-142, 24.3708 Ta 25.3708 3axaiTh 3a30p A. 3amictb 3a30py b, 1m0 Bianosi-
Ja€ MOYaTKOBOMY CTAHOBI LIECTIPHI, U1 LHX CTApTEPIiB 3aJal0Thb 3a30p MiX il
TOPLEM Ta YIIOPHOK WAHG010, 32 AKOro KOHTAKTH pesie CTapTepa He MOBHHHI
3amuKatucs. I1ia yac nepeBipky MiX HIECTIpHEIO Ta YIOPHOIO Inaiboro cras-
JIATh NPOKIAJKy IEBHOI TOBLIMHY 1 Ha OOMOTKH pee NOAAIOTh XKUBJIEHHs. 3a-
MHKaHHS KOHTaKTiB BU3HA4Yal0Th KOHTPOJIbHOKO NaMIIOI0 YH OMMETPOM.

CrpalboBaHi JeTani IPUBOAY 1 TATOBOTO PeJie 3aMiHIOKOTb.

ITicna BigperynoBaHHA cTapTepa HOTO MEPEBIPAIOTE 3@ JONOMOIO) CIIPaB-
HOT 3apsKEHOT aKyMyIATOpHOI GaTapei 3 TaKOI0 CaMOI0 EMHICTIO, 1110 i 6a-
Tapes, 3 AKOI npaioe obctexxypanuii craprep. Craprep nepesipaioTh y 1BOX
PEXHMaXx: XOJIOCTOrO XOAy Ta IOBHOTO rajbMyBaHHA AKOps. Jlia nepesipku
CTapTepa #0ro BMUKaKOTh 33 CXEMOIO Ha pHc. 2.21.

Craprep y pexumi X0I0CTOTO XOLy NEPEBIpAI0Th, BMHKAIO4M HOTO 32 Ha-
3BaHOI0 cxeMolo Ha 30 ¢. 3a Moxa3sHUKaMH aMIIEpMETPa BU3HAYAIOTH CTPYM,
a yacToTy 00epTaHHs SKOpA CTapTepa BUMIPIOIOTh [IEPEHOCHHM TaXOMETPOM,
HDKKY SKOTO HPUTHCKYIOTh 10 Topud obeproBoro sana. IloxasHuku ammep-
MeTpa i TaxoMeTpa MOPiBHIOKOTH i3 TEXHIYHUMH yMOBaMH (Tabn. 2.1). Beaxaiots,
1[0 CTapTep CIPABHHIA, KO CTPYM HE IEPEBHIYE HOMIHANLHOIO 3HAYEHHS, 2
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yacToTa 0OEpTaHHA SAKOpsS — HEe MEHIIa 3a 3a-
JaHy.

Crpym 306inblIyeTscs, a yacToTa obepraH-
Hsl AKOpSA 3MEHIIYETHCS, TIOPIBHAHO 13 3HAYEH-
HAMH, HaBeJIeHUMH B Tabn. 2.1, uepe3 Taki He-
CIpaBHOCTI: NocnabieHHs KpiIieHHs KPHUILOK,
110 CIIPHYHHIOE MEPEKIC BaJla SKOPA; 3aMHMKaHH:
IUIACTHH KOJIEKTOpa METAJIOBYTUIBHHM IIHIIOM,
SKUH YTBOPIOETHCA B IPOLEC CIIPaLibOBYBAHHA
IITOK 1 KOJEKTOpa; 3THHaHHA Baja Towo. Crap-
Tep, AKHMH 330BOJBHAE TEXHIYHI YMOBH B PEXH-
Mi XOJIOCTOIO XOMy, IIEPEBIPAIOTH Y PEXKUMI HO-
BHOTO IrajibMyBaHHA.

Ha pesxux cTapTepax, HarpuKian Ha CT-
230A, otBip ¥y Kpmm.u I BaJ1 AKOpSA 3aKPHTHH
3amIylKor. J{is BUMIpIOBaHHA 4acTOTH o6ep-
TaHHSA PYYHHM TaXOMETPOM L0 3aNIyLIKy IOTPiOHO 3HATH.

TlepeBips0un CTapTEp Y peKUMi TOBHOTO rajibMyBaHHs, Ha 3yO1aX meCTipHi
[PUBOAY 32KPIiILTIOIOTL BAXUIb 1 3’€QHYIOTb HOTO NpYXHHHHUM IMHaMOMETPOM
(puc. 2.22). Craptep BMHKAIOTh Ha 3—4 C i AUBIATECA HA IIOKa3HUKH aMIIEPMETPA,
BOJIFTMETpA Ta JuHamoMerpa. KpyTHuit MOMEHT eIeKTPOBHIYHA CTapTepa:

M=PI,
ae P — cuna, mo il peectpye npyxHuil muaamomerp, H; / — nosxuna Baxens, M.

BumipsHi 3Ha4eHHS HOPIBHIOIOTH i3 CTPYMOM
y pa3i OBHOIO rajJbMyBaHHS Ta HAHOLILIIONO MO-
MeHTy (Tabn. 2.1). BeaxxaroTs, IO CTapTep CIpaBs-
HUiA, SKIIO CHJIA CHIOKUBAHHS CTPYMy He 6inblua,
a KpyTHUI MOMEHT He MEHIIMIA, HDK 3Ha4eHHs, Ha-
BeneHi B Tabn. 2.1. Tlpu Hanpy3si akyMynIATOpPHOL
Oarapei ne MeHw 9 (18) B cnoxuBaHHA CTpyMy
iJBUIUKMTECA, @ KPYTHUH MOMEHT 3MEHIIHUTLCA Y
BHIAJKY 3aMHKaHHS 0OMOTKH 30yDKEHHA YU 00-
MOTKHM SKOpPS Ha KOPITYC, BATKOBOIO 3aMHKaHHA B
KOTYIUKaX OOMOTKH 30Y/IKEHHS, 3aMUKaHHs IUIac-
THH KOJIeKTopa ab0 3aMMKaHHA Ha KOPIIyC i30JIb0-
BaHMX IUITKOTPHMAuiB, a TAKOXXK MEXaHiYHUX He-
crpaBHOCTeH. Manui KpyTHHI MOMEHT i HEBENMKa
CHJIA CTPYMY MOXYTb OyTH HaCJIiKOM 3aBHCAHHA
Y{ CHPalbOBYBaHHS LLiTOK, OKUCJIEHHS Y 3amac-
JIOBAHHA KOJIEKTOpA, NOC/Hab/IeHHs MPYXUH IIT- Puc. 2.22. Cxema
KOTPMMauiB Ta OKMCJIEHHA KOHTAKTHHX IIOBEPXOHb BUMIPIOBAHHA KPYMHO20
KOHTAKTHOTO [JUCKA i 3aTUCKAYIB TATOBOTO pElie. MomeHmy cmapmepa

Puc. 2.21. Cxema 68iMKkHeHHA
cmapmepa nio yac nepesipku

%

TGP o —O
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O6epraHHa AKOpA CTapTepa, KOJIH LIECTIPHA 3ar:
npoOyKCOBYBaHHSA My(QTH BIIBHOTO XOY.

2.7.MNepesBipKa peTtanen Ta By3niB

0220 B

Puc. 2.23. Cxema nepegipku izonayii wiimxompumauis

Kpim Toro, MerasnorpaditoBuii mun, skuii yTBopio-
€ThCSl BHACTILIOK CIPALIOBYBAaHHA LIITOK i KOJEKTO-
pa, 0CiJjac Ha MOBEPXHI KPHILKH 1 MOXE NMPHU3BECTH
10 3AMHKaHHA 13071b0BaHHUX LIITOK HA KOPIHYC, a IIe
CTIpMYHKHIOE BIAMOBY cTapTepa.

3aMacieHl KOJEKTOp, IMITKH Ta IMITKOTpHMAayi
[OPOTHUPAIOTh YHUCTOK TKaHMHOW. CrpalsoBaHHH
KOJIEKTOP NPOTOYYIOTh, & MOTIM HUTIDYIOTH.

PyxomicTh IMiTOK y HIITKOTpHMayax nepesips-
I0Th, TPOXH ITIHIMAIOYM TaKOM NPYXHHY LIITKH Ta
IOMaJly CMHKalouy 3a il kagartuk. L[iTku noBuHHi
[IEpECYBATHCA B IITKOTPUMAYI JIETKO, O€3 3aTMHAHD.
BuMipro10Th BUCOTY LIITKH i, KOJIM BOHA CIIPaIfOBa-
sacs moHaxa 8—10 MM, 3aMIHIOIOTD ii.

3aMHKaHHA LITKOTPHMAYiB i3 KOPIIyCOM Mepesi-
PAIOTH JaMIIoo IiA Hanpyroo 220 B (puc. 2.23).

Tuck npy»HH Ha HMITKH BUMIPIOIOTH JHHAMO-
meTpoM (puc. 2.24). Ina uporo wiTky mnotpi6Ho
TPOXH IiAHATH i IOKJIACTH MIX HEI0 Ta KOJEK-
TOpOM CMY>KKy namnepy. Ilorim rakomM nuHamome-
Tpa 3a4ENHTH 32 NPOBIJHHK INITKH i, pO3Taiuy-
BaBIIY JUHAMOMETP Y3AOBXK OCI IMITKH, MiZHATH

aJbMOBaHa, CBIYMUTH [P0

CUCTEMU NYCKY

IliTkoBuIi By30J CTap-
Tepa NEpeBIPAIOTh, 3Hi-
Malp4M 3aXMCHUHM KOXYX
abo 3axMCHY CTpiuKy Ta
OTNANAYM CTaH IIITOK,
NPYXHUH 1 IITKOTPUMAUiB,
130JLiF0 OCTaHHIX (KOJIK
3HATO KPHUILUKY) 1 KOJeK-
TOpA.

3aMacaoBaHHs LIITOK
Ta KOJNIEKTOpa HPU3BOAUTH
IO 3MEHIIEHHSA IPHUTHUC-
KaHH] IITOK OO KOJIEK-
TOpa, a L€ 3HIKYE CHIY
CTPyMYy B KOJi cTaprepa.

Puc. 2.24. Jlo suznauenus
MUCKY NDYHCUHU UimKO-
mpumaya Ha Wimky:

1 — ounamomemp;

2 — nposioHuUK wimxu;
3 — wimxa, 4 — nanip;
5 — xonexkmop
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ii mo BinmeHOrO mnepecy-
BaHHSA CMYXKH mamepy. Y
el MOMEHT [UBIATHCA
Ha TIIOKa3HUKH JUHAMO-
Metpa. Konu HaruckaHHs
OPYXHHH 3MEHIIYHThCA
6inbm Ax Ha 25% wmomo
HOMIHAJBHOTO 3HAYEHHH,
TO HABiTb 3a MaJoro CIpa-
HIOBAHHA IMITKH NPYXKUHY
norpibuo 3amiuutu. 106
36iNbIIMTH  HATHCKAaHHA

. Mobeprymu
NPY)KHHH, MOXHA 3irHy- e
TH KPOHIITEHH il migBicKu Puc. 2.25. [lo peaymosanns mucky
(pPIC. 225). NPYHCUH WIMKOMPUMAY1E

HartuckanHs npyxuH Ha miTkd Mae ctaHoBuTH 90-100 H ansa craprepis
JIerkoBux aBToMoOiniB Ta 160-200 H a1 BaHTaXKHHUX.

O6puBaHHA | MDKBUTKOBE 3aMHKaHHs BU3HAYaKOTh 3a JOOMOTOI0 OMMET-
pa, BUMIPIOIOYM OIlip IIMX KOTYIIOK i ITOPIBHIOIOUM 3HAYEHHS 3 TEXHIYHUMH
JaHUMHU.

Imm __._Lz MydTy BinbHOTO XOIy NEPEBIPAIOTh
il 4ac MepeBipKH cTapTepa B PeXKHMI

[IOBHOT'O rajibMyBaHHS. PosukoBa Myd-
Ta BiIBHOTO XOAy NMpoOyKCOBY€ BHACI-
IOK CIpaIIOBaHHA PONHKIiB i ma3iB B
0001Mi MaTOYMHM IIECTiIpHi, a TaKOX
3a0pyfHEHHS BHYTPIIIHBOI HOPOXHH-
HU My} TH (KOJIM 3aBUCAIOTh ILUTYHXEPU
uy poiuku). HecnpaBHy MydTy mpo-
MHBaIOTh GeH3MHOM a0o 3aMiHIOKOT.
[Micna npomuBanHA MydTy Ha 3-5 XB.
3aHypIOIOTh Y MOTOpHE Maci0. Ha mpo-
3 6ykcoByBaHHA 'My(b"ry BUILHOTO XORYy

i MOXXKHa IIEPEBIPUTH JUHAMOMETPHY-
HOIO pyuxoro 2 (puc. 2.26). s uso-

I o 10 LIECTipHI NPHKIafaloTh MOMEHT,
AKMA y 2,5 pa3u nepeBHUIy€e KpYyTHUH
MOMEHT cTaprepa (auB. Tabm. 2.1). ¥

’\

Puc. 2.26. Cxema nepesipku crpaBHii MydTi IECTIpHA HE MOBHHHA
Mydmu 6inbHO20 X00Y: HPOKPY4yBAaTHCh. Y HPOTHISKHHMH Oik
1,3 — npucmpoi ona nepesipku mecTipHA Mae obeprarucs BijibHO Oe3

My@dmu; 2 — OUHAMOMEMPUYHA PYUKA 33 THHAHE.
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Xpanosa Mydra BinbHoro xony CT-142 npoGyKcoBye BHACAI/IOK 3aTHHAH-
Hi BeAyuoi MiBMydTH Ha HUIINAX BTYJIKH. Jns ycyHeHns nipoOyKCOBYBaHHA
IIOTp16H0 3HATH My(}Ty Ta BUHHATH CTONOPHI KiJbLA. P0316pa13m14 Myqny, il
Jerani NPOMMBAIOTH 6ensuHoM. Benyya niBMy¢Ta Mae BiIbHO nepemmamcx
O CHipanbHUX IUIIAX BTYIKH. Y 310paniii My®Ti nig yac obepTaHHs wecTip-
Hi BiJl pyKM MOXXHa TOYYTH 4iTKe TPilIaHHA XpanoBuka. Ilepes cxnagaHHAM
JeTan XpanoBoi My(TH 3MaIyIOTh MOTOPHUM MacCJIOM.

Tsrose pene craprepa NepeBipAIOTH, 3HIMAIOUM KPHIIKY Ta ODIAAIOYH
CTaH KOHTAaKTHOTIO AMCKa # KOHTakTiB 1 (AauB. puc. 2.8). Oxucneni i migropini
IIOBEPXHI TOPIIB rOJIOBOK KOHTAKTHHX O0JTIB i qucka (abo KOHTaKTHOI Iwiac-
THHH) 3aYMIIAI0Th HAIMJIKOM YM aOpasHMBHHMH IUKypKaMH, a IOTiM Iuiidy-
10Th. SIKu10 ronoBku 60NTIB AMCKa (TUIACTHHH) QYXE CIIPalbOBaHi, T 60nATH
nopepranoTh Ha 180° HaBKonO CBOET OCi, a AUCK (IIACTUHY) NEPEBEPTAOTH
3BOPOTHUM GOKOM.

O6puBaHHA 0OMOTOK BH3HAYaIOTh KOHTPOJILHOIO JIAMIIOKO 3 I IIMKHEHHAM
obcrexyBaHOi 0OMOTKM O aKyMysaTopHoi Oarapei. IlepeBipsaioun oOMOTKH
TATOBOTO peJie, Bili’€MHYIOTh 3aTHCKa4 NPOBOAY Bil enekrpoasuryHa. Jlis mne-
PEBIpKH BTAryBanbHOI 0OMOTKHM NPOBITHUKY Bij 6aTapel miakIo4aoTh 10 3a-
THcKauiB pene. Kony 06MoTKa cripaBHa, ocep/ist pi3Ko BTATYETHCS B pelie.

Pene BBIMKHEHHS NepeBIpAIOTH i PEry/IIOIOTh, 3HIMal04M KPHIUKY Ta O/~
JIal04H CTaH KOHTAKTiB Ta 3a30pu. OKUCIEH! KOHTAKTH 3a4HIIAI0Th,

3a3op Mix AkiprieM Ta ocepaaM peine (0,7—1,0 MM) peryiioTh, HiATHHAI0-
yu 06MeXyBad MAHATTA AKipls (puc. 2.27), a Mix konrakrtamu (0,4-0,6 Mm)
— 3MiHIOIOYH BHCOTY CTOSKIB KOH-
TaKTiB. 3MEHIIYIOUU 3TUH CTOSKa,
3a30p 3MEHIIYIOTh, a 30IbIIyIOYH
3rHUH, — iforo 36ibLIyI0Th. AGH Ie-
PEBIPUTH 3HAYEHHS HANPYTH BBIM-
KHEHH peJie, #0ro norpibHo BBIM-
KHYTH 32 CXEMOI Ha puc. 2.27,
pEOCTaT MOCTaBUTH Ha HaWMEH-
MM NOKa3HHUK BOJIBTMETpa i BH-
MHKa4eM 3aMKHYTH Koio. I1naBHo
MOCYBalO4M KOB3aHENb peocTara,
30iNbIIYIOTh HANpYTy, MNiABEAEHY
1o 3aruckadiB K o6MoTku pene, i
KOHTPOJIOIOTE HAaNpyry 3aMHKaH-
HA KOHTAKTIB 3a TPICKOM, KU BU-

HUKa€ I 4aC 3aMHMKAHHSA KOHTaK- Umenwe "}y invwe
TiB. KOHTAKTH peJle MalOTh 3aMKHY-
THCS, KOJIM Hampyra CTaHOBHTHME Puc. 2.27. Cxema nepesipxu

6-9 B. SIxi110 BOHH 3aMHKalOTLCA 3a Dene ysiMKHenHss cmapmepa
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MEHINOI Hanpyry, HOTPiGHO BiNirHYTH BHU3 KPOHIUTEHH KPIIUIEHHS NPYKUHH,
IO MOCHJIMTh HATAT NPYKHHH, a 33 GUIbIIOI Banpyry — HOro BiirMHAIOTH yro-
py. Perie BBIMKHEHHS MOXHA IIEPEBIPUTH, BUKOPHUCTABIIH OJHY aKyMYJAITOPHY
6atapero, U4 9oro 3aruckadi K pese migximogaloTh Ha BUBOAU TPHOX IMOCH-
JOBHO 3’ €HaHUX aKyMyJaTopiB Oarapei (6 B) i cTexxars 3a M0JI0KEHHAM KOH-
TaKTIB, sKi He NOBUHHI 3aMHKaTHCs. [10TiM MigKIIO4aoTh NPOBOAM HA BUBOLH
4OTHPHOX IOCHIJOBHO 3’€IHAHUX aKyMy/aiATopiB Oarapei. 3a Takoi Hampyru
JKUBJIEHHS 0O6MOTKH (8 B) KOHTaKTH peJie MaroTh 3aMUKAaTUCA. Y pa3i noTpedu
MOMEHT 3aMHKaHHA KOHTAKTIB PETYIIOIOTh 3MIHOIO HATATY IIPYKUHH.
Kontpoas npauesaarnocti peie 6J0KyBaHHA cTaptepa 2602.3747.
JU11 KOHTPOIIO IBOT'O pesie MOTPiOHO 3a CXeMOIo Ha puc. 2.28 MaTH Taki npu-
JaJM Ta eJIEMEHTH: aKyMyJATOpHI Oarapei Hanpyrowo 24 B; reHeparop npsamo-
KYTHHX iMITyJIbCiB aMILIiTynolo 7,5~8,0 B 3 mnaBHO3MiIHHOIO YacToTO10 Big 0 10
100 ' i TpuBamicTio 1-2 Mc.; 4acTOMip, kUil Aa€ 3MOTY BUMIPHOBATH 4aCTOTY
1o 100 I'u; enextpoMartiThe peine craptrepa PCS530; nammy po3xapioBaHHs Ha-
npyroto 24 B; BONETMETD /IS BUMIPIOBaHHA Hanpyru Ao 2 B; nsa BUMHKaui.

2602.3747
Adpeca Wime-
Bumuxay cmapmepa, ~ 2
nonoxenns ., BBimkneno” | 2 7 7
st L |4
Taxomemp -

+ -
Bumuxay cmapmepa, I:J_lg __GB
) — T

4
nonoxenns , llyex” 5 KV@, KkviT—
Pene cmapmepa 3 '
Maca 1 Bl

Puc. 2.28. Cxema nepesipxu pene 610Kysanusa cmapmepa

I'eneparop TpH3HAYCHHH JUIs IMITyBaHHsS CUTHally TaxOMETpa, a 4acTo-
TOMIp — JUls BUMIPIOBaHHS YacTOTH HbOTO CHUrHay. EnexTpoMarHiTHe pene
KV € HaBanTaxXeHHAM pene GJIOKyBaHHS cTapTepa, a 3a JOIOMOIOK JIaMIIH
Bi3yaJIbHO BU3HAa4alOThb MOMEHT IIOJABaHHs HAIpyrH A0 LbOro peine. Boast-
METPOM BHMIPIOIOTH CTIaJl HallpyrH Ha KOMYTYBaJIbHUX HAIliBIPOBLAHHKOBHX
eleMeHTax pene OIOKyBaHHs craprepa. Bumukagem S1 iMiTyloTh HOBOpOT
BHMHKa4a CTapTepa B IOJNIOXKeHH: «BBiMKHEHOY», a BUMHKa4eM S2 — y nojio-
sxeHHs «Ilyck».

Ulo6 nepeBiputH mpane3faTHICTh peiie OJOKyBaHHS craprepa, HOTpiO-
HO NOCJiI0BHO BBIMKHYTH Bumukadi S1 i S2. Jlo pene KV nagiiine Hanpy-
ra >KUBJICHHs1, HOTO KOHTAaKTH 3aMKHyThcA 1 ammna EL 3aroputecs. Hanpyra,
AKy TIOKa3y€e BOJbTMETP, HE NOBUHHA nepesuinyBard 2 B. [loTpibHo nnaBHO
30IBIIYBATH 4acTOTY CHTHANly TeHeparopa I0TH, A1oku namna EL ne moracHe.
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Hacrora, 3a K0l 1amma racHe, Mac 6yTu B Mexax 17,5-30 [, a TeMneparypa
Big 0 oo 60 °C.

BUMHKaHH Ta TOBTOPHE BMHKaHHS BUMHKa4a S2 He MOBUHHO CIIPHYMHS-
TH 3acBidyBanHs namnu EL 3a 6ynb-sKoi 9acToty curnany reseparopa. L1lo6
NOBTOPHO MOJATH HAampyry Ha pene KV, norpi6no BUMKHYTH (PO3IMKHYTH
KOHTaKTH) BUMHKay S1, a ToAi nociToBHO BBIMKHYTH S1 1 S2.

2.8. HecnpaBHOCTi Ta peMOHT cTapTepiB

Y npoueci ekcrutyaralii aBTOMOGiiB HaliuacTilie BUHMKAIOTh TaKi He-
CTPaBHOCTI CTapTepiB: 3a60iHK Ta 3aUPKH HA [IOCAAKOBUX MiCIIAX KPHIOK;
3PHBAHHA NIPOPI3iB rOJIOBOK I'BUHTIB KPIILIEHH: OMIOCHHX OCEP/b Yepes 3a-
HEIUIEHH X 3aJ1i30M AKOPSA B Pa3si CIPALOBAHHA MiAMIMIHUKIB, [IOLIKOKEH-
Hi i3071ii 0GMOTOK AKOps Ta 30YMKEHHs BHACHIIOK NEpEerpiBaHHI 4M 3a-
OpyaHEeHHS; MOPYIIEHHs 30JALii WITKOTPUMAYIiB; COPALIOBAHHSA AKOpA mix
BTYJIKH MiAMHUIHKAKA Y KPHINKAX Ta IPOMiXKHII OTOpi i CHIpaILloBaHHA BTYIIOK;
BiIMOBA MpALIIOBATH Yepe3 3aMMKaHHA a60 06pHBaHHS 0GMOTOK KOTYIIIOK pe-
Je CTapTepa UM BHACIIAOK OKMCIIEHH: GONTIB i AMCKa; OmKOMKeHHs MydTH
IPHBOAY (3AILTIMIOBYBaHHA a60 IIPOKOB3YBaHHA PONUKIB, TPILHHM Ha OJHii i3
niBMY}T, cnpaltoBanHA 3y6uiB 4K 32601HM TOPUIB IIECTIPHI TOWO); crparo-
BaHHs PONHKIB, OTBOPIB IiJ NaNbLi BaXKeIs IIPUBOAY.

CrnpaupoByBaHHS OKpeMHX JeTaneii CTapTepa BU3HAuAIOTh, BHMIPIOKMH
CIpALBOBaHI MOBEPXHI YHIBEPCAILHUMHU (MIKpOMETPOM, LITAHTEHLHPKYJIEM,
MiHIAKOI0) abo crienianbHUMK (WAGIOHaMH, KaTiGpaMu) BUMIpIOBATLHAMH iH-
CTPyMEHTAMH, a CTaH KOHTAKTHHX GOJITIB i AHCKa peJie Y4 BUMHKAYA — Bi3yalIbHO.
Cripauis0oBaHi MiHO-TpagiTOBi BIYJIKM KPHILIOK CTAPTEPa 3aMiHIOIOTh HOBHMH.

IpuBox, mo mae Npo6yKCOBYBaHHA 4H 3aKIMHIOBAHHA MY(TH BLILHOTO
X1y, po30HparoTs, a Bei etam nedextyrors. Ilig yac posGupanns Mydry 3i
SHATOIO NPYXKUHOKO 3aTHCKYIOTh Y [IATPOH TOKAPHOT'O BEPCTATA, A KOXKYX PO3-
BaJIbLIFOBYIOTH CNIELiaNbHUM Pi3LieM (Lie MOXHA POGHTH i B emarax 3a A0mo-
MOTOI0 CIEL{aJIbHO 3ar0CTPEHOro 3yOuina).

[30/1Li10 MITKOTPMMAYIB KPUIUKHM, OOMOTKH AKOPS Ta IHUIMX AeTaneil
KOHTPOIIIOIOTE 38 METOAMKOI), AHAJIOTI9HOIO JUIS T€HEPATOPIB.

3a00iHH Ta 32AMPKH Ha MOCAJKOBUX MICLIIX KOPIYCY i KPHILOK BHAAJIS-
10Th APiOHUM HamWIKOM. [BHHTH KpiIUIEHHS HOMIOCHUX OCepap i3 3ipBaHUMH
TOpi3aMH 3aMiHIOKOTb HOBMMH. 3aIHPKH Ha BHYTPIllHii{ 10BEPXHI OMIOCHUX
OCEpAib KOPIyCy Ta MOPYINEHHS 130JIALI1 IITKOTPHMAYiB YCYBAIOTh TaK CaMo,
SIK 1 111/l 4aC PEMOHTY Te€HepaTopis.

Y craprepax 06MOTKH KOTYIIOK 30YIKEHHS Ta SKOPs BUTOTOBJIEH] 3 MiIHO-
TO [IPOBOJLY 3 BEJIMKMM NIEPEPi30M, TOMY PEMOHT iX monsrae 30e6iab1oro y 3a-
MiHi i305Aii (npecuinan, kabeabHui nanip, girepoin 3asroBmku 0,25-0,4 Mm
1 6aBOBHsHa CTpiuKa).
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Y xoTymkax 30y[)KeHHA BUKHIAIOTh IIOMKODKEHY i30MA11i10, CMYXKKH 130~
JIALIT BCTABNSIOTH MK BHTKAMH, a 3BEPXY LIIBHO 0GMOTYIOTb GaBOBHAHOIO
CTpiuko0. BHBiAHI KiHIIi KOTYIIOK 3’€{HYIOTb MiXx ¢06010 1 cral0Th IPHUIIO-
em TIOC 40 i3 kaniponmo. [lasty BUBOAK HaliKpalle B THII. BinpemonTo-
BaHi KOTYIUKH MPOCOYYIOTh i30/ALIHHUM JIaKoM i IPOCYIIYIOTb y CYLIMIBHIHA
madi. Y rotosi Ta nepesipeHi KOTYMKH BCTaBIAIOTh THIOTIOCH] OCepPAs 1 3aKpi-
IUTIOIOTh Y KOPIYCi IIOMIOCHMMH TBUHTAaMH 33 JOIIOMOTOO NPEC-BUKPYTKHU.

TTomIKOLKEHY 130141110 0GMOTKH AKOPSA CTapTepa 3aMiHIOKOTh. Tepen THM,
K 3HATH IPOBOAY CEKLii 0OMOTKH, ixHi KiHni BignawoTs Bix konektopa. Lo
onepaiio Kpalie NPpOBOAUTH B PO3MJIaBJEHOMY npunoi y THrli. Binnassi KiH-
11i ceKwii 38 AONOMOTOX0 BUOMBAYKH BUOHBAIOTS i3 INIACTHH KOJIEKTOPA Ta 3HI-
MaloTh BEpXHiii wap nposozis obmotky. Ilepen Thm, Ak 3HIMaTH HIDKHIH map
TPOBOIiB, Clifi TIepeBipHTH Binnaiky KiHUiB 06MOTKH BiJ IUIACTHH KOJIEKTO-
pa. BuiimMaioun poBoaM oGMOTKH 3 I1a3iB 3ani3a sKops, NOTpiOHO 36epert
dopMmy 3runy cekuiii. Konu 06moTky aepopMoBaHO, TO il BUIIPaBIAIOTH HA
TUIATI [epeB’THUM 4K MiJHUM MOJIOTKOM, [EPEBipsIOTH (dopMy BUTHHY CEK-
it 3a mabnosoM.

Crapy i307111i10 3 1a31B BUIMAIOTB NIOBHICTIO, & [OTIM iX 3a4HLIAIOTH i 061y-
BAIOTh CTHCHEHHMM IIOBITPAM. 3aMiCTb IIOIIKO/KEHOI TOPLIEBOL 1305141111 Ha KU1l
4y Ha i30/IALIAHOMY JIaKy CTaB/IATh HOBY. [lepes THM, AK yKIajaTH IIPOBOLH B
nasu, KiIaayTh 130710 33 HOTOMOTON0 CTIELIabHOro NPHCTPOIO, HAZIAI0UH it
dopmu nasa. B i301p0BaHui a3 KIAAYTh TIPOBIJI i3 TAKHM PO3PaXyHKOM, 1100
TI0YATOK CeKilii pO3TAIIOBYBABCS B NPOPI3i BiMIOBIAHOI MIACTHHH KOIEKTOpa
3 ypaxyBaHHAM KPOKy Ha fa3aX. Mix BEpXHIM Ta HMXHIM MPOBIAHMKAMH B
Tasy K1afyTh i30/ALII0 3 EEKTPOi30NALIHHOrO KApTOHY, a B AKOPAX cTapTepiB
[T IBUIIEHOT IOTYXKHOCTi — GABOBHAHUM IIHYD AiaMETPOM 3 MM. 3axiafadu
npoBOAK OOGMOTKHM B Ma3H, KOPHCTYHOTECS MOJIOTKOM, TEKCTOIITOBOIO OIPaB-
KOO 1 TyI;M 3y6HyIoM. 3aK/IaBIIM HIDKHI KiHI ceKiiil y pOopi3H MIACTHH KO-
JIeKTOpa, HA NPOBIIHHKH HAK/IAJA0Th KOMIpElb i3 LYIKOro nanepy, IOTIM Y
Tpopi3H IUIACTHH KOJIEKTOPA 3alpeCOBYOTh BepXHi KiHIU CEKIi.

AGH 3an06ir T BUKHIAHHIO OGMOTKM AKOpS 3 [1a3iB Mij yac poGoTH cTap-
Tepa, TOTPiOHO 3a4eKaHUTH Kpai 3yOLiB ocepas 3 obox GOKIB nasa 3a J0I10-
MOTOIO Cliellia/IbHO 3arocTpeHoro 3ybuna Ta monotka. B sxopax CTapTepiB
ninsuienoi noryxuocti (CT-103, CT-142 Ta iH.) BAKHIAHHIO IpOBOAIB 00-
MOTKH 3ano0iraroTh, CTap/IA4HM GaHaaxi, CKIafieHl 13 NanepoBHX NPOKIAJO0K,
IY’KOK 1 TyIXXEHOro ApOTY.

BangaxxHuil ApiT 3aKIaJal0Th HA TOKAPHOMY BEpCTaTi, MiC/s YOro BUTKH
JPOTY CKPIiILTIOIOTH JYXKKaMH Ta IMPONAOITh NPHHOEM T10C 90. 3aknaBin
cekiii, KiHLli MPOBOAIB OOMOTKM IPUNAIOIOTH JI0 MIACTHH KOJICKTOpa B pO3-
IUTABJIEHOMY [PHUIIO] Y THIJIL.

Tlepesipai0Th i30/1411i10 0OMOTKH, IPOCOYYIOTH 1 IpoCyIyIOTh AKIp TaK ca-
MO, fK i ITijl 4aC PEMOHTYBAHHs AKOPsA reHeparopa.
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[lepeMOTaHHil SKIp CTaBAATH Y ICHTPaX TOKAPHOTO BEpCTaTa i o0Touy-
JOTB KOJIEKTOD MiJpi3HuM pisiieM 3 TBepaoro criasy BK3 uu BKS i3 HacTyn-
HUM HUTIQYBAHHAM CKJIAHONO MIKYpPKOO. [IpHIyCTHME 3MEHIIEHHS JlilaMeTpa
KOJIEKTOpa TOBHHHO HE NEPEBUIYBATH PO3MIpY, 3a3HAYCHOrO B TEXHIYHHX
ymoBax. [licis 06TouyBaHHA 130/1A11i0 MK IIACTHHAMH KOJIEKTOpa B AKOPAX
cTapTepiB He MOIIMOIIOI0T.

SIKIO TUTACTHHH KOJIEKTOpa MAloTh 3aMUKaHHS Ha KOPITyC a00 AKIIO iX Kpi-
TIeHHS Ha BTY/ILI 10cN1abui1och, To HOro 3aMiHIOITh HOBUM. 3HIMAKOTh CTa-
puii i HanPecoOBYKOTH HA Ball IKOPS HOBHIA KOJIEKTOP 33 JIONIOMOIOK0 Npeca Ta
HAMBKPYIIMX [iAKIALOK A/IA MEePEJaBanHs 3yCHILIs O BTYJIKH KONEKTOPa.

ITorHyTi cTajeBi KpHMIIKM CTapTepiB BUNPAB/IAXOTE HA TUIMTiI MOJIOTKOM.
TpilMHM T2 BiIKOIM YaBYHHHMX Ta A/IOMiHIEBUX KPHILIOK YCYBalOTh €/IEKTPO-
JyrosuM abo ra3oBUM 3BapIOBAHHAM.

CripalboBaHi BTYJIKH IIIMNHHKIB 3aMiHIOIOTh HOBUMH. HedexTHi BTYI-
KH BUAJAIOTh 3a JOTIOMOTO0 TIpeca uu iHepLiiiHoro 3HimMaa. HoBi BTYIKM
fepez 3anpecoByBaHHAM BHCYILYIOTb IIPH Temmneparypi 80-120 °C npoTarom
1 rox, mic/s YOro BUTPUMYIOTH B aBiauiitHoMy macii MC-14 nporsrom 2 rox
npu Temneparypi 180-190 °C. Ilicns 3anpecoByBaHHs BTYJIKY pO3BEpTaroTh
i HOMiHAILHMII 4¥ PEMOHTHHH PO3MIp IIMAKHU Bala AKOps.

BuitHABLUH BTY/KY GPOH30BOrO MiAIIMITHHEKA, Y CTapTEP] AU3EIBHOTO IBH-
I'yHa NOTPiGHO BUHHATH MAaciONpoOBiaHUi GinbTp, NPOMUTH HOTO B OeH3uHi
it 3H0BY mpocouuTH Maciom. Ilepen 3anpecoByBaHHAM HOBOIO [iALIUITHAIKA
(inbTp CTABAATH HA CBOE MiCLIE.

JedexTHi wMiiKy Bana SKOPA M KPUIIKH PEMOHTYHOTh uutidyBaHHAM Yy
LeHTpaXx IIiji pEMOHTHHUI po3Mip. PeMOHT BTynkH 3 MyhTOIO BUILHOTO XOAY
IPHBOJY CTapTepa MOMArae 34eGiALHIOrO y 3aMiHi CpallbOBaHHX neTanen
(poMKiB, TOBXa4iB POJMKIB, PYKHH Ta iH.) 1 3a4HIICHHI 3a00TH Ta 3aAUPOK
Ha 3yOLAX MEeCTIpHI.

2.9. Nepesipka npauesfaTHocTi enekTpodakenbHUX
nigirpiBHuKiB

ITix yac MiATOTOBKH 10 3MMOBOI €KCILTyaTallil IaAMBHY CHCTEMY €IEKTPO-
¢paxenbHOTO MiAirpiBHIKA 3BUILHAIOTH BiJl TITHEOO NMAJBHOTO, IPOMHUBAIOTE Y
Gensuni (inbTp, xKuKep WrHTOBOT CBIUKH i CBIUKY, KOJIM Ha ciTLi Ta 3axXHc-
HOMY KOHYCI € Harap Ta caxa.

IlepeBipKa TEXHIYHOIO CTaHy €leKTPOQaKeNbHOIO MiAIrPiBHUKA CKyIaja-
€TbCA 3 KOMIUIEKCY 3aXOJiB.

Iliz 4ac nepeBipKky Bi3yanbHO BU3HAYAIOTh CIPaBHICTh KOHTPOJILHOI JAMIIH.
CraH (ake/bHUX CBIYOK OLIHIOKOTD 33 CHJIO0 CIIOXXMBAHOTO CTPYMY, fka Mac He
nepesuurysatu 24 A. Besika cuna cTpymy 4H ii BLACYTHICTb 3acBIAYYE HECIIPAB-
HicTh cBiuku. Yac Bii MOMEHTY BBIMKHEHHS €1eKTPO(haKeTbHOTO Mi/IrpiBHIKA



130 Enextpoobnapnanns asromobinie i rpakropis

JI0 3aCBIYYBaHHS KOHTPONLHOI JIAMIIH Ma€e CTaHOBUTH 50—70 ¢ 32 IIIIOCOBUX TEM-
nepatTyp HaBKOJMIUHBOTO moBiTpsA 1 70—110 ¢ — 3a MiHycoBux. Yac 3aMKHeHO-
ro CTaHy KOHTAKTIB TepMopene, IKMH BH3Ha4aloTh 3a TPHBATICTIO BBIMKHEHHS
KOHTPOJIBHOT JIaMITH, MA€ CTAHOBHTH HE MEHILE 45 ¢ 3a TeMIIepaTypH HaBKOJIUII-
Hboro noBiTpsa 20-25 °C i He MeHu sk 20 ¢ —3a Temneparypu 0...-30 °C.
3MEHIIEHHS Yacy 3aMKHEHOI0 CTaHy KOHTaKTiB TepMopeJie IPU3BOAUTD A0
nepeuacHOro NPUNHHEHHS TOJaBaHHA NAIBHOTO JI0 (aKeJIbHUX CBIUOK.

ITpo cripaBHHii cTaH enexTpodakenbHOro MiIirpiBHUKA CBIAYUTE HAsgBHICTh
thaxena, K1l MOXKHA NOOAYMTH KPi3b OTBOPHU y BIIyCKHOMY TpybonpoBoAi mix
yac o0epTaHHs KOJTIHYACTOro Baja AWU3EIbHOrO ABHUTYHA eeKTPOCTapTEPOM.
SAxkmo ¢axensHi wWTH(TOBI CBIUKK CHpaBHi, a ¢akena HeEMae, NEpeBipAOTh
repMETHYHICTb MaJMBHOI CHCTEMM €NeKTpO(aKenbHOro MifirpiBHUKA, Mpo-
IIYCKHY 3JaTHICTh (pakenbHoI CBIYKM Ta pobOTy eJIeKTPOMAarHiTHOTO KIanaHa.

IepMeTnuHiCTh ManMBHOI CUCTEMH INEpEBIpPSIOTh 30BHIMIHIM OIVISAJOM.
{06 nepeBipHTH THCK Y HAIMBHINA CUCTEMI Ta CIPaBHICTh €JIEKTPOMArHiTHO-
ro Kjanasa, iorpioHo nagdBONpoBia Bix eqHaTH Big GakenbHOI CBIYKH, IPO-
Ka4yary CHCTEMY MaJMBHO-ITIAKAYYBAJILHUM HAcOCOM i uepe3 1 XB. YBIMKHYTH
€JIEKTPOMArHITHHH nanusHuii knanad. Kiaman BiIKPHBA€ThCSA y CYNIpPOBO.L
cneuugi4HOro TPIiCKY, Micys YOro 3 BiJl’ €AHAHOTO BiJl CBIYKH NAJIMBOIIPOBOLY
Mac TIOJMUTHCA CTPYMiHb HaJIBHOTO.

Burpary ranpbHOro Ta CHJIy CIIOXKHBAaHOTO (haKeIbHOK CBIYKOK CTPyMy
BHU3HAYArOTh HA CIELialbHUX cTeHaax. I3 TuckoM nanbHoro 100 6ap i Temme-
patypoio 20 °C jioro BUTpaTa Mae CTaHOBHTH 5,5-6,5 cM*/XB., a CHJIa CIIOXKH-
BaHoro ctpymy — 11,0-11,8 A nig Hanpyrowo 19 B.

Pene BUMHKaHHs 0OMOTKY 30y/3KEHHS T€HEPATOpa CIIpaBHe, AKILO CTpifka
aMmIepMeTpa Ha LUTKY NpuiIaaiB nepedyBae 6insg mozHauky 30, KOIU ABUTYH
[PALOE T2 YBIMKHEHO elIeKTpo(aKeNIbHUH NPUCTPIH, 1 aMIIepMeTp MOKa3ye
CHIIy CTPYMY 3apsA/KaHHA aKyMylIATOpHOi Oartapei, KONMH YBIMKHEHO eJeK-
TpodakenbHHH TpUCTpiil. SIkmo Garapes MOBHICTIO 3apsDKeHa, a €JEeKTpo-
thakeIbHUHA OPUCTPI BUMKHEHO, TO CTPLIKA aMIIEpMETpa MOXE MOKa3yBaTH
Ha HYJIbOBE 3HAYEHHS.

KoHTponbHi 3anMTaHHs Ta 3aBJaHHA

3 AKUX OCHOBHHX €JIEMEHTIB CKIafaeThes craprep? Sk BiH mpauioe?

SIxi npuBoay craprepis Bu 3HaeTe? [10ACHITE, SK BOHU NPaLIOIOTh.
OxapaxTepu3yiiTe eNeKTPUYHI CXEMHU KEPYBaHHS CTAPTEPOM.

Ski € cucTeMy NONErueH s MyCKy X0JIOAHOTO IBUTyHa?

IMoscHiTh, 2K Npaloe nepeAnyCcKoBUil NiirpiBHUK.

SAxe TexHIUHE 0OCITyrOBYBaHHS anapaTiB CUCTEMH IIyCKY?

Sk BUNIPOOOBYIOTH CTapTEPU 3a JOIOMOIOI0 KOHTPOJIBHO-BHIIPOOYBab-
HUX cTeHaiB?

HepenidyiTh OCHOBHI HECIIPABHOCTI CTapPTEPIB Ta METOAM iX YCYHEHHS.

Nk L=

o
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PO3AIN 3. CUCTEMA 3ANAJIIOBAHHA

3.1. 3aranbHi BigomocrTi

CyMmim nanbHOro 3 moBiTpsAM y GEH3MHOBHMX ABHMTYHAX aBTOMOOLIN 4M
TPaKTOpa 3aMajlioe eJEeKTPUIHA icKpa.

Cucrema 3anamoBaHHs MpU3HAYeHa it 30UIbLICHHS HANPYTH aKyMyls-
TOpHOI Oarapei f0 piBHA, NOTPIGHOTO IS BUHUKHEHHS €NEKTPUYHOIO PO3-
psly, 1 10AaBaHHs HOro B NOTPIOHMIT MOMEHT Yacy Ha BiANOBIAHY CBiUKYy 3a-
najoBaHHA. BiioMi cHCTeMH 3anafoBaHHs B MOMEHT 3a11al0BaHHs JiCTalOTh
HEeoOXiaHY eHepriio He Ge3nocepeHbO Bil aKyMyIITOpHOI Gatapet, a Bif mpo-
MIKHOTO HAKOIMYYBa4a €Heprii. 3anexHo BiJl HOTO TUIY € CHCTEMM 3 HAKO-
NHYEHHSM €HEprii y KOTyIINi iHTyKTHBHOCTI i B KoHaeHcatopi. JIo cydacHux
CHCTEM 3anajioBaHHs aBTOMOOLIIB Ta TPAKTOPIB Ta OKPEMHX €JIEMEHTIB, 1O
iX BOHH MICTSATb, CTABIATH YMCIEHHI BUMOTH, OCHOBHI 3 SKHX TaKi:

1) BTOpUHHA Hampyra Mae 3abesnedyBaTu CTilike Ge3nepebiiiHe iCKpOyTBO-
PEHHS Ha BCiX PeXXMMax poOOTH JBUIYHA;

2) eHeprii iCKpOBOTO PO3psiay Ma€ BUCTA4aTH AJIA 3aliMaHHA CyMiIli Ha BCiX
pexxumax poOOTH IBUTYHA,

3) critike iCKpOYTBOPEHHS B Pi3HUX yMOBax (3a6pyaHeHi CBIYKHM, KOIMBAHHA
HAOPYIK XUBJIEHHS, Pi3Hi 3MIHH TEMIEPATYPH TOILO);

4) crifixa po60oTa 3a 3HAYHHX MEXaHIYHUX HABAHTAXKEHb, AKi CIPHUMHSAIOTH
NPYCKOPEHHA Ta BiOpauii (IPUCKOpPEHH:, IO IiH0Th Ha €N1eKTPOYCTaTKy-
BaHHA Cy4acHHMX aBTOMOGiNiB, focsrawTh 20-40 g, a inoai — 80 g; aiana-
30H 4acTOT BiOpalii TaKoX JOCHTh MIMPOKHiA);

5) nagiiiHa po6GOTAa i BENUKUI PECYPC EJIEMEHTIB Ta CUCTEMH 3aralioM;

6) mpocTtoTa OOCIYrOBYBaHHS amapariB 3allaliOBaHHs, TOJOBHHM YHHOM,
TIepepHBaYa-po3NOAIIBHIKA, KUIBKICT, PEryIOBaHb, HANATOMXKEHb, 3a4H-
mieHs Mae OyTH MiHIMaNbHA, :

7) MiHIMaIbHO MOMUIMBHIA CIIOXHBAHHI CTPYM; MIHIMAJIBHI po3MmipH i Maca
anaparis;

8) MiHiMaJIbHI BapTICTh anapara i TPyIOMICTKICTh HOro BUTOTOBIEHHS, TEX-
HOJIOTIYHICTE KOHCTPYKLI# 3 OIISIAY Ha iX MacOBHMil BHITYCK.

Jleaxi 3 HaBeIeHNX BHMOT 1O CyYaCHUX CHCTEM 3alalfOBAHHS BaKKO MO-
enHatd. Hanpuknaz, ykpail Baxxko oqHOYACHO JiCTATH MiHIMaIbHUH CIIOXKH-
BaHUH CTPYM, MiHIMAJIbHY Macy, PO3MIpH Ta MaKCHMAaJbHY €HEprilo po3psay
B [IOEJIHAHHI 3 BUCOKOK BTOPHHHOIO HAIIPyTOH0.

BinbluicTh i3 HA3BaHHX BUMOTL MOJIATAIOTH B OLHOMY — B CHCTEMI 3amaio-
BaHHs Mae Oy TH 3anac HeoOXiIHOT KIIBKOCTI eHeprii, sika IOBUHHA Ge3nepepBHO
3pOCTATH y 3B 43Ky 3 (POPCYBaHHIM PEXHMIB pOOOTH ABHIYHIB. IHaKIIE Kaxy-
4H, CUCTEMA Ma€ CTBOPIOBATH NEBHY-BTOPHHHY HAIPyry HE3aleXHO Bill yMOB
EKCILTyaTaLil Ta pe>xuMiB poboTu gBurysa. [ BUMora — oqHa 3 OCHOBHUX.
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CuHcTeMHu 3anaiioBaHHs KIacHUQiKyOTh 332 TAKMMU O3HAKAMHU!

— 34 Chocobom OMPUMAHHA GUCOKOT Hanpyzu IUIA 3amajloBaHHA pobodoi
CyMillll; CHCTEMM 3allaiOBaHHs BiJ MarHeTo i 6arapeiiHe 3anaaloBaHHs;

— 30 MUNOM HAKORUYYBAYA: CUCTEMH 3aIlAJTIOBAHHSA 3 HAKOITMYEHHAM EHEp-
ril B IHAyKTHBHOCTI Ta B EMHOCTI;

— 3a cnocobom xkomymayii cmpymMy B NIEpBUHHIA 0OMOTILI KOTYLIKM 3ama-
JIFOBAHHA: KOHTAKTHI, KOHTAKTHO-TPAH3HCTOPHI, KOHTAKTHO-THPHCTOPHI, Oe3-
KOHTAKTHI TPAaH3UCTOPHI 1 LU(POBI CUCTEMH 3allalI0OBAHHS;

— 30 03HAKOI0 HOPMYBAHHSL YACY HAKOTIMYEHHS €HEprii: CUCTEMM 3 HEHOP-
MOBaHMM 1 HOPMOBAHHM 4YacOM HAKONMYEHHS €Hepril y KOTYIIL[ 3amnasnio-
BaHHI.

Cucrema 3amaiioBaHHs BiJl MarHeTo — Iie TeHepaTop 3MIHHOTO CTpyMy 3
HOCTIHHHUMH MarHiTaMH, SKHI KOHCTPYKTUBHO NOEAHAHUH 3 1HIYKTHBHOIO KO-
TYIIKOK # [EpepUBaYeM-PO3MOAINEHUKOM. 3aNasloBaHHA Bifi MArHETO BHKO-
PHCTOBYEThCS Ha TPAKTOPAaX, JOPOXKHIX MallMHAX, [ BIACYTHS aKyMyJIATOpHA
Oarapes.

V cucremax GarapeiiHOro 3ananloBaHHA CTPYM HU3bKOI Hampyru (12 B)
NEepPETBOPIOETHLCA HA IMITYJIBCH BHMCOKOI Hampyrd. J[kepesnoM eneKTpuuHOi
eHepril y Uux cucTeMax € akyMynstopHa Oarapes abo reneparop.

CHCTEMOIO 3 HAKOIIMYEHHAM €HEPrii B 1HIyKTUBHOCTI HA3UBAEThCSA CUCTE-
Ma, B AKiif eHepris, HeoOXiqHa I CTBOPEHHS BUCOKOT HANPYTH, aKyMYJTIIOETh-
s B IHIYKTHUBHOCTI IEPBUHHOT OGMOTKH KOTYILIKH 3aIadIOBaHHA.

V cucTeMax i3 HAKOMMYEHHSIM €HEprii y €éMHOCTI €Heprisi ULt iCKpOBOro
PO3pAAy HAKONHYYETHCA B KOHAEHCATOPI, @ K KOMYTYIOUHH €JIEMEHT BHKO-
PHCTOBYETHCSA TPAH3UCTOP (TUPHCTOPHA CUCTEMA 3allalioBaHHA). Y IHX CHC-
TeMaX KOTYLIKa 3aCTOCOBYEThCS JIMILE IS IEPETBOPEHHS HAMIPYTH.

V cucTeMax i3 HEHOPMOBaHMM YaCOM HAKOIMYEHHS €Heprii 4ac HAKOIHM-
UEHHA eHepril BU3HAYAETHCA MapaMeTpaMU CUTHAJly AaT4HKa i 3aJIeXHTh Bill
4aCTOTH 00epTaHHA KOJIIHYAaCTOro Baja JIBUryHa (KyT 3aMKHYTOTO CTaHY KOH-
TakTiB 460 K NPOTIKAHHS CTPYMY Yepe3 KOTYIUKY 3afalloBaHH).

V cucremax i3 HOpPMOBAHMM 4aCOM HAKONHYEHHS €HEprii 4ac HaKOIHYeH-
Hs eHeprii MaibKe He 3a/eXHTb Bifl 4aCTOTH oOepTaHHsA KOJIHYAcTOro Baja
JBUTYHA.

3.2. 3ananioBaHHA po6ouoi cymiwli B 6eH3INHOBUX ABUTYHaX

PoGouwuit mpouec y MHUIIHAP] ABUTYHa aBTOMOOUIS YM TPaKTOpa XapaKTe-
PU3YETHCS 3MIHOIO TEMIIEPATYPH Ta TUCKY pobouoi cymili. 3MiHa THCKY rasis
3a LMK/ MOKe Oy TH riofaHa y BUDIAL iHAuKaTopHoi giarpami (puc. 3.1). Hpo-
[[eC CTHCKYBaHHs poO0o40l CyMillli TOYUHAETHCS MICis 3aKPUTTA BHIYCKHOIO
KJanaHa B TO4Li a,. BiH XapakTepu3yeThes MiJBUIEHHAM THCKy B LMIIHAPI
JI0O MOMEHTY AOCATHEHHS IOPLIHEM BEPXHbOI MepTBOi ToukH (BMT).
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Puc. 3.1. InoukamopHa diaepama HomupumaxmHuo2o
068UZYHA BHYMDIUHBLORO 320DAHHA!
a, a,— mouKu, wo eionosioaromy GiOKpumMmio ma
3aKpUmMmI0 BUNYCKHO20 KNanana 8i0noeioHo.

V To4Li K IOJAEThCA eNeKTPUYHA ickpa. Pi3ke 3pocTaHHs THCKY (TOUKa M)
Hic/Is NoAadi icKpH I10B’ S3aHe i3 3aI1anoBaHHAM 1 3rOPsHHAM po6ouoi cyMilmi.
ITicna 3ropsHHs po6OYOro 3apsay i HOro po3IUUPEHHS 31 3MEHIUEHHAM THCKY
10 BiJIKDUTTA BUIIYCKHOTO KJIaliaHa B TOYLli b, BHKOHYETbCS KOpUCHA poGo-
Ta IMKITy. 3SMIHY THCKY B LILTIHApP] 0€3 ICKPOBOTo 3anajloBaHHs IOKa3aHo Ha
puc. 3.1 WITPUXOBOMO JIHIELO.

AHani3yl04u IpoLEC 3rOPsHHSA, MOXHA BUAUTUTH TpH (a3u. [loyarkosa da-
3a ropinns, a6o ¢asa GpopMyBanHs PpoHTy noIym’s, O, — i€ KyT IOBOPOTY KO-
JHYACTOTO BaJla BiJ MOMEHTY 110Ja4i ICKpU IO MOMEHTY, KOJIM THCK B IIMJIIHA-
pl BHACNIOK BUIUIEHHS TEIUIOTH CTAa€ BUIIMM 3a THCK BiJl CTUCKyBaHHs. Ha
TpUBanicTh a3y O, BITMBAIOTL CKJIa/ CyMilL, CTYNiHb CTUCKYBAHHS, 4aCTOTa
obepranns Baja, HABAHTAKEHHS HA JBUTYH, IIaApaMETPH iCKPOBOIO PO3pALY.

OcHoBHa (aza ropinns 0, — Lle KyT TIOBOPOTY KOJIHYAcTOro Bana Bif KiHLA
nepiof ¢pasH 0 MOMEHTY MaKCHMAJIBHOIO THCKY B UMK (Touka ). Pasa 0, ma-
110 3aNeXHUTh B (i3UKO-XIMIYHHX SKOCTel po6odoi CyMillli i TIIbKH IPH TyXKe
CHMJILHOMY JPOCENIOBaHHI CrocTepiracThes Aeske 361pmenns ¢asu. InTencus-
HiCTh TypOY/IEHTHOCTI CyMilLi B LIHAP] IpornopLikiHa 4acToTi 00epTanHs Bana,
TOMY 3 POCTOM 4HC/1a 06epTiB TpUBaNicTs Gasu ameHmyeThes. [IpoTe, ocKinbKH
TIpH UBOMY 3MEHLIYETHCS 1 TPUBANICT YChOro LMKIY, (asa 0, npakTniHo He
smeHmyeTbes. [IpoTsirom ¢asu 0, sropsie npubmusHo 90% pobouoi cymii.

®a3a goropsaHn 0, IOYHHAECTLCS Bill MOMEHTY JOCATHEHHS] MAKCHMAIIBHOTO
THCKy uuKTy. B uiii ¢asi roputh cymiin, o npuisrae oo CTiHok nuainapa. Ha
TpUBANICTh a3k JOTOPSHHS BIUIHBAIOTD Ti caMi (paKTOpPH, 1110 i Ha TPHBANIICTh
hasu 6, kpiM apaMeTpiB iCKPOBOTO PO3PSAALY, OCKUILKH JUKEPETIO 3aNaTIOBaHHA
(cBiuKa) MICTUTBCA B 30H1 YK€ TMOBHICTIO 3ropinoi cymimi. OTxe, cucreMa 3a-
NaiOBaHHA BIUIMBAE HA MPOLEC 3TOPSHHS TUILKY B Mepllii ¢asi 3ropsHHs.

[Tpouec 3anantoBanHs po6Go40i CyMillli ABUTYHA €EKTPHYHOKO ICKPOIO pO3-
IIAaBcs JOTENep Y paMKax TeroBol Ta 10Hi3yo4oi Teopii. 3riqHo 3 nepioro
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TEOpI€L0, IPHYHMHOIO 3TOPSIHHES CYyMillli € JIOKanbHe TeIIOBUAUIEHHS, 3riHO 3
JPYTOI0 — eNeKTPOPO3PAAOM CTBOPIOETHCSA CHIIbHA 10HI3alis rasy Ta BHCOKA
MiCli€Ba KOHLIEHTPALlis aKTUBHUX YaCTHH. BHac/Ii A0k no1i6HOCTi SBHUIL TeMmI0-
nepenayi # audysii akTUBHUX YaCTUH OOMABA IUIAXM JAI0Th CXOXI Marema-
THYHI PIIIEHHS 1 HE CynepeyaTs OfMH OHOMY.

SIKIO pO3IIALATH ICKPOBHIT PO3PsI IK MUTTEBE TOYKOBE JKEPESIO TEMNIOTH,
TO MOXHA BBaXXaTH, IO NPOTAIOM JyX€ KOPOTKOIO 4acy 10 BUCOKOI Temiepa-
TyPH HATPIBAETHCA HEBETMKMH KYNbONOAIGHHMI 06’ €M rasy, a 1ie BAMarae 3aTpar
NeBHOT KUIbKOCTI eHeprii. KinbKicTh eHeprii 3a1exuts Bin 6aratbox GaxTopis.
31 3611bIUEHHAM CTyIIEHs CTHCKYBAHH Hepris, OTPiOHa 1A 3aNaneHHs CyMi-
11, 3MeHuyeThes. [Ipy onTHManbsHOMY 3HaYeHHI KoeillieHTa HaUTHILKY HOBi-
TpA OL JJ11 3allajieHHs NaJIuBHOI CyMilli HeoOXifHa eHepris JeKiNbKa JecaTHX
4acToK Mifti-mxoyns. ITpoTe, BpaxoByrOuM 3HayHy 3MiHY Cf, a TAKOXX BMMOTH
CcTaGlIbHOTO 3aNaMOBaHHA i XONOXHOTO MyCKy ABUTYHA, €HEPris iCKpH TMOBH-
HHa 3Ha4HO NEPEBUILYBATH HABEACHE 3HaueHHA 1 OyTH He MeHite 15-30 M Ix.
Exepris ickp CyqacHHMX CHCTEM 3aranioBaHHsA CTaHOBHThL 20—100 M/Ix.

Hanpyra, npuxnanena jo enekrpois CBiukH, Ma€ NepeBHIyBaTH TaK 3Ba-
Hy NpoOuBHY Hanpyry U,.p’ AKa BH3HAYA€ThCs K MIHIMaNbHO MOTPiOHA Ha-
npyra s eJeKTPUYHOro Npo6oo iCKPOBOIo 3a30py CBIUKH.

IIpobuBHa Hanpyra 3anexurs Bix Garatbox Qaktopis. 3a 3axonoM ITawe-
Ha, NpOOUBHA HaNpyra NPONMOPUiHA THCKY B LAIHAPI JABUTYHA p Ta 3a30py
MIXK €JIEKTPOZiaMH CBIYKH 8, | 06epHEeHO NPONopIiiiHa TeMIepaTypi NaTHBHOI
cyminn 7

P
U, =52

31 361/IbIIEHHAM 3a30pY MIX €1eKTPO/IaMH CBiYKH NPOGHBHA HANPYTa 3pOc-
Tae. Ha 1i 3HaYeHHs Takox BrummBac Gopma enekTposis (y 3aTOCTPEHHX eNleK-

Unp, KB 0 TpOIiB HpoOuBHA Hanpyra MEHIIA).
/ Sxio enextpoau MaroTh pizHy dop-
28 y /f had My (ronka-miouHa), T0 npoOuBHa
/ /( ggg Hanpyra.:xa(mex(ngMe BLJ IXHBOI MNO-
napHOCTI (mpo6HBHA Hampyra MeH-

20 s // <500 1€, KOJIU T'OJIKa MO3UTHBHA).
/ // [ligBuieHHs  THCKy  30imb-
1 /, wye npoGnsHy Hampyry (puc. 3.2),
'(/// OCKIILKHM U1 [I0ABM 10HI3auil He-
i 00XifHO, 06 €NeKTPOH Ha LLIAXY

BIUIBHOTO Ipobiry (To6To MiX JBOMA
50 700 50 pama podiry ( A

31TKHEHHSAMH) BCTHTI HabpaTu IUBHI-

Puc. 3.2. Bnnug mucxy i memnepamypu KICTBb, HOCTATHIO J/18 ioHizauii. Uum

Ha npobusHy nanpyzy Oinblua rycTHHa rasy, TMm Oiablua
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KUIbKIiCTb MOTIEKys rasy B | cm® i TUM KOpOTILA BiCTaHb BiILHOTO Npobiry, a
OTXKE eJIeKTPOH PyXaTMMEThCs 3 OLIBLIMM DPUCKOPEHHSM i Juls POOOIO 110-
TpiGHO MPHKIIACTH OiNbIIY HAIPYTY.

[lifBMIIEHHA TeMIepaTypH 3MeHuye NpoOuBHY Hampyry (puc.3.2),
OCKIZIbKM 3MEHILYEThCA TyCTHHA ra3y. LleHTpanbHuil eeKTPOA NPaliordoro
JBHTYHa HarpiTHii 1o Temneparypu 700-800 °C i 0TO4EHHH TOHKOIO ILIIBKOIO
rasy MEHINOi IyCTHHH, IO TOJIEriye BURMKHEHHs iOHi3auii, 1 npoOyBHa Ha-
[pyra 3HWKYETbCA.

Tlpu mycky XOnOCTOro ABHryHa CTIHKM LIWJIHIPIB 1 €IeKTPOU CBIUKH
XOJIOMHI, 1aJINBHO-NIOBITPsAHA cyMnu IO MNOTpaILLi€ B Ludnmnp, Ma€ HHU3bKY
TeMmnepaTypy i morano mepemimana. IIpu CTHCKYBaHHiI CyMilll IIOTAHO IPO-
rpiBaeThCs, 1 Kparli NajbHOro He BHIAPOBYIOTHCS. TMoTpamisiouy 10 MiX-
IEKTPOHOr0 TIPOCTOPY CBIYKH, Lt CyMiml 36inbiye NpOCHBHY HAmpyry Ha
15-20%.

36UIbLIEHHS YaCTOTH OOepTaHHs KOJIHYACTOIO Baja JIBUTYHa CIIOHATKy
BHKJIMKAE [ieske 301IbIIeHHs np06HBHo'1' HAIpyr¥ BHACIIOK 3pOCTaHHsA CTHC-
KyBaHus (puc. 3.3), npore Hafani U, 3MeRIIy€EThCA, OCKiJIBKH TOLipILYy€eThCs
HAMOBHEHHS unmﬂnpm CBLXKOKO cyMummo 1 3pocTaE TeMneparypa NeHTpalb-
HOTO €NeKTPOLY CBIUKH.

I3 BiAKpUTTAM APOCENBHOT 3aCTIHKH, TOOTO 31 30UIBIIEHHSM HaBaHTAXEH-
HS Ha JIBUTYH, 3pOCTa€ MPoOUBHA HANPYTa, OCKIILKH NIPH LUBOMY 3011bLIYETh-
s HADOBHEHHS LMNiHAPIB i THCK Y KiHILI X04y CTHCKyBaHHsA (puc. 3.3).

[Ipu Giguiit cymimi npobusna

HApyra BHIA, Hix npy Garariii. He- U, k8

3HayHe 30IJHEHHA CYMIlHi CIpHYHU- ﬁj\

HIOE€ CHaj TeMIlepaTypH LEeHTpalb- 12 ! \\

HOTO eJIEKTpo/a i 3pOCTaHHs Ipo- ~2 o \
6usHoi Hanpyrd. KpiM 1poro, mif 3 />\\

yac po6oTH Ha 36iAHEHHX CyMilax s— 4~ ~———
noTpiOHO 36LIBLIYBATH 3a30p MIX 57 e
€NIEKTPONaMH, IO TAKOXK BHMArac T
3pocTaHHsA MPOGHBHOI HATIPYIH. 0

-1
IigBUIIIEBHA CTyIEeHs CTHCKY- 1000 2000 3000  n,xb
BaHHA wie GinbIue cOpusi€ 3poCTal- Puc. 3.3. 3anescnicme npobuenoi nanpyau

HIO IpOOMBHOI HANIPYTH. 810 Yacmomu 0bepmanHs KOAHYacmozo
Ha Bennuuuy rpoGor0 BIUTHBAE 8ana npu pi3HUX HAGAHMANCEHHIX!
TaKoxk popMa NpUKIALEHOI HANpyTH, 1 — MaxcumanbHO MOJMCIUEA BIMOPUHHA

CKJIajl CyMilli # yMOBHM po6OTH BY-  Hanpyza; 2 — npobusHa nanpyea nio uac
ryHa. MakcumanbHa poOMBHA Ha-  MYCKY [ XONOCMozo x00y; 3 — npobusna
npyra mMae GyTH i 4ac 3amycKy, Hanpy2a npu nosHoMy HAEAHMAXNCEHHI,
0cOGNMBO 3a HU3LKUX TeMmeparyp, 4 — me came npu 1/2 nasanmasicents;
1 M7 yac po3roHy ABUTyHA. 5 — me came npu Manomy HaeaHMAaXCeHHi
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[TigBuIneHHs HaAIHOCTI CUCTEMHU 3anaiOBaHHS OB’ A3aHe 31 CTBOpEHHSM
NOTPIGHOTO 3amacy BTOPMHHOI HAIPYTH, KU OLIHIOETHCS KoedilicHToM 3a-
nacy.

KoedirienT 3amacy cucTeMH 3anaalloBaHHS OLHIOIOTH BiJHOIIEHHAM MaK-
CHMa/IbHOI BEJIMUMHU BTOPMHHOI HAIIPYTH, IO CTBOPIOE CHCTEMA 3allalFOBaH-
Hs1, 70 NpOoOHMBHOI HANPYry CBIYKK:

K = U2max .
3 Unp

Abu 3a6e3neuuTH HaNiHHICTE POGOTH CHCTEMH 3aNanioBaHHs, CNifl 6paTu
koediuient 3anacy K, = 1,4-1,6. Ockinbky ropiHHS poGo40i CyMilli B LMITiH-
Apax JIBHTyHa BifOYBAcThCA HE MHTTEBO, TO JUI HOBHOIO 3ropsHHA po6odoi
cymilni Ta 3006yTTs MaKCHMabHOI IIOTYXKHOCTI # €KOHOMIMHOCTI TMOTPiGHO
3anantoBatd pobody cymim He B BMT Xony cTHCKyBaHHS, a TpOXH paHile,
TOOTO 3 IEAKMM KYTOM BHIEpPEKeHHs 3ananoBaunsa. KyTrom BunepexesHs
3anaqloBaHHs HA3UBAETHCS KYT, HA AKUH [MOBEPTAECTLCA KOIHYACTHII Bal OBHU-
r'yHa BiJl MOMEHTY HoJa4i iCKpy 10 nonoxenns BMT.

Kyt Bunepenxenns 3anamoBaHHs BUOMPAKOTh TaK, 106 HA KOXXHOMY pe-
KUMI poOOTH MAKCHMyM THCKY, SKHH CTBODIOETbCA B LWIIHApPI B Tpoueci
3TOPsAHHS CyMillli, pO3TAIlIOBYBABCS Yepe3 AeKiabka rpanycis (10-15°) micns
BMT.

Ha puc. 3.4 HaBezieHi 3a1€XHOCTi OTYXHOCTI N, i IMTOMOI BUTPATH Nalb-
HOTO g, aBTOMOOLIBHOIO IBUTYHA BiJl KyTa BHIIEPEe/DKEHHs 3ananoBanns. Ky-
TH BHIIEPE/DKEHHS, 3a AKMX JOCATAETHCA MAKCHMANbHE 3HAYEHHS OTYXHOCTI
T4 €KOHOMIYHOCTI, HA3MBAOTh HAMBUTIAHIINMYK 260 ONITUMAILHHMU.

OnruMansHMA KyT BUIEPEIKEHHs 3aNajiOBaHHA BH3HAYAa€ThCA 4acoM,
AKMH BIABOAMTBCA Ha 3TOPAHHA CyMillli, I WIBMAKICTIO rOpiHHA cymimi. V

o, ge'g (Kﬁm-zoﬂ/ . No max CBOIO 4€pry, 4ac, BIABEACHHH Ha
V |

xBm 3TOPSAHHS, 3aJI€KUTh Bill 4aCTOTH
w0l ook ! -\ o0epTaHHA KOJIIHYAcTOro Baia, a
a0k e IIBUKICTh TOPIHHA BH3HAYACThLCS
200l CKJ1aJ0M poboyoi cymili i cTyme-
3ol HEM CTHCKYBaHHS.
700 .
- _ 313011blL1eHHsIM YacToTH 06ep-
6001 S TaHHS KOJIIHYAaCTOTO BaJia IBUTYHA
20 500 33 OQMH 1 TOM CaMHil TIPOMIXOK
400 A } 4yacy MOpLIEHb NPOXOAUTh OiNlb-
300} 3anis- } ) WH OUIAX, a KOJIIHYACTHH BaJI I10-
10 pppl Hewws_ | Bunepedwenis

— . BEPTACTbCA HA Oinbuii KyT. SIx6n

0010230 40508 e 3rOpAHHA NaJILHOTO 3aJIMINAB-
Puc. 3.4. Bnnue momenmy 3ananiosannsa na ¢ NOCTIAHMM TpH 361bIneHH]
NOMYJHCHICMb MA EKOHOMIYHICMb 08USYHA  YaCTOTH OBEPTaHHA KOMIHYACTOro
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Bajla JABUI'yHA, TO 3aKOH 3MIHH OIITH- V,M/C

MaJIbHOTO KyTa BUIEpEeP)KEHHS 3alalo- 22 ]
BauHa Oy 6u cTporo miHiitaum. IIpore, /
BHACJHIOOK 36LIbIIEHHS THCKY i TeMie- 20

parypu B LWHIIHAP], 8 TAKOX Yepe3 Typ- ® /

OyneHTHICTh CyMillli IIBUAKICTE Ii 3rO0-

pAHHSA B [eKilbka pasiB 30UIbUIYETHCH, 6
4 yac 3rOpsHHA BiANOBIAHO B CTUIBKH X

pa3iB 3MEHINY€ThCA.

Ha puc. 3.5 HaBeaeHa 3aJ€XHICTb
BIBUAKOCTI 3rOpsiHHSA CyMillii Bill 4acTo- 550 550 750

1e|— ]

2

TH 00epTaHHs KOJIHYacTOro Baja JBH- nx8"

ryHa. Pi3ke 3611b1eHHS MIBHAKOCTI 3r0-
PAHHS CIIOCTEpIracThCs NHIIE B Aiana-
30HI HHU3BKMX 4acToT 00epTaHHA, TOMY
KpMBa HaWBUIiJHIIOTO KyTa BHIIEpEn-

Puc. 3.5. 3anesxcnicme weuoxocmi
320PAHHA NATUBHOT Cymiwi
810 yacmomu obepmanHs
KOAIHYacmoz2o éana 08uzyHa

KEHHS 3alajioBaHHA 3i 36UIbHICHHAM
4aCTOTH 06EepTaHHs KOJiHYAaCTOro Bajla 3pocTac HeniHiiHo (puc. 3.6).

8

30

20

i

//
/

f/
/

400 1200 2000 n,x0”'
Puc. 3.6. 3anexcnicmo kyma
BUNEPEONCEHHA 3aNATO6AHNS

8i0 wacmomu 0bepmanna
Koninyacmozo éana 08UzyHa

Sxmo o = 1, TO cyMill Ha3HBa€ETLCH

3 inmoro 60Ky, YUM LUBHIIIE PO3BH-
BAETLCA MPOLIEC 3rOPSHHA Pobouoi cyMi-
i, TUM Oisbina HMOBIPHICTh BUHHUKHEH-
HA JETOHauii, TOMy KyT BHIIEPEIKEHHS
Mae OyTH MEHILHM.

[IBuaKicTE 3ropsaHHs poboyol cymimi
BHM3HAYa€ThCA 11 CKJIaJOM, AKMH XapakTe-
pusyerbcs KoedinieHTOM HAMIUIIKY IO-
BiTpA:

o= Gz/ G,
ne G, — nificHa KiIbKiCTh IMOBITPs, LIO
npurnanae Ha 1 Kr nanaeHoro, xr; G, — Teo-
peTH4HO NOTPi6HA KiNbKICTH MOBITPS AMs
HIOBHOTO 3TOPSHHA.

4
HopMassHOK0. SIkio o> 1, To cymim 6yze & Ve
6iHOI0, OCKIILKM € HAIUIHIIOK NOBiTpa B 30 /’
NOPiBHAHHI 3 HOPMAJIBHOO Cymimmo. k- /]
1o O < 1, To cyMiil Ha3uBa€eThCA Oararolo, \\_//
OCKiJIbKM € HeJ0CTaya NOBiTps B mopis- 30
06 08 10 1200

HsAHHI 3 HOPMaJIBHOIO CYMILIIIIO.
Ckiaz cyMilli Ma€ BEIHKHH BILUIMB Ha Puc. 3.7. Bnaue cxnaoy
BUGip HAMBHIiIHIIIOTO KyTa BUNEPE/KEH-  CYMili Ha Kym eunepeddicenHs
Hs sanamoBanHs. [Ipu ayxe 30aradeHiii 3ananioeanis 08uzyHa



138 Enextpoo6naghanns agromobinie i Tpaxropie

a6o 30igHeHIH cyMilli BoHa B3arali He 3ananuthest. 3 rpadika Ha puc. 3.7
BHUJHO, W0 npu o = 0,8-0,9 xyT BunepemxeHHs 3ananoBaHHs Oyne HaiiMeH-
LIKM, OTXE, CyMIHI 1[bOTO CKJIaAy TOPUTH 13 HaibiAbLIow WBKHAKICTIO. [Ipu
3MeHUIeHH] a60 npu 30inbIIeHH] koedilieHTa HAUTHILKY MOBITPSA O MPOTH
BKa3aHUX 3HA4Y€Hb KyT BUIIEPEKEHHS 3amantoBaHHA 0° HeoOXigHO 36iikb-
HIyBaTH.

36inbLUICHHA CTYIEHS CTHCKYBaH- 8
HA £ TaKOX BILIHBACE HA KYT BUNEPEN- o] |
JKEHHs 3aMalTIOBaHHA, OCKUIBKH IIpH \
HbOMY 3pOCTa€ TUCK Ta Temneparypa 30
po6ouOT Cymilli B KIHLI TAKTY CTHCKY- 2
BAHHS, 1110, Y CBOXO 4Py, CIPHUUHIOE 40 50 6,0 70 €
36mbmem-m HIBHAKOCTI 3rOpsiHHS PO-
6o4oi cymimi. Tomy i3 36inblueHHIM
CTyNeHs CTucKyBaHHs (puc. 3.8) mo-
TPiGHO 3MEHUIYBATH KyT BHIEpEl-
KEHHS 3allaJIlOBAHHSA.

Benukuii BIUIMB Ha KyT BHIEPEIKEHHS 3alallOBaHHA Ma€ HABAHTAXKCHHS
JOBHryHa. I3 30inbIIEHHSM BIAKPUTTA APOCEIbHOL 3aCHiHKH, TOOTO i3 36imb-
UWIEHHAM HABaHTAXXCHHA ABUIYHa, 301IbIIYEThCSA KUIBKICTH CyMillli, IO Haj-
XOOWTh 0 IuIiHApa. BHacnigok 1poro 36iIbLIyEThCS THCK 1 Temmeparypa
[IpH CTMCKYBaHHI, IKi CIPUYHHIOIOTh 301IbLICHH IBUAKOCTI 3ropaxus. Tomy
31 30UIBLIEHHAM HABaHTAXCHHS KyT BUIIEPEIDKCHHS 3allajlOBaHHsS [TOBHHEH
3MeHuryBaTucs. Ha puc. 3.9 HaBeseHa 3a/e)KHICTb KyTa BUNIEPEIKEHHS 3alla-
JIFOBAHHS BiJl HABAHTAXKEHHs ABUTYHA 32 PI3HMX 4acCTOT 00EPTaHHA KOMIHYAac-
TOTO BaJja.

° OTxe, KyT BUNEpeIKECHHS 3allail0BaHH,

Puc. 3.8. 3anexcnicmo kyma
BUNEPEONCEHHA 3aNANI0BAHHS
8I0 CMyneHs. CMUcKy8aHHs
pobouoi cymiwi

460- ~.2 %l’ 3aJIe)KHO BiA pexumy poGOTH ABUTYHA, Mac
T~/ 5 2 v~ aBTOMATUYHO PETYJIIOBATUCH Tax,_mo6 3abe3-
P~ s D 12> nedyBaIucs HaABHILIL HOTo TexHiuHi Ta exo-
197 HOMI4Hi ITOKa3HUKH i OyJI0 BUKIIOYEHO JETO-

20 AN HaUilHE 3rOPAHHS NaJbHOTO.
0 T~ Ha npaxtuui Bei Li cynepe4insi BUMOTH
20 40 60 80 jop DealisyBaTH JOCHTb CKJIaJHO. Hanpgfcna,'rx,
Habaumamenns, % JULA TapaHTOBaHOIO YCYHEHHs JeTOHALI Cliif
3HIDKYBaTH €(EKTHBHI IOKa3HHKU poGOTH

Puc. 3.9. 3anexcnicmo
Kyma 6unepeoicenms
3ananoeanta 8io
HAaBaHMAadICEHHs 08USYHA
npY PisHUX Yacmomax

JBHTYHA.

V KJIaCHYHHX CHCTEMaX 3alajlOBaHHs PO-
60Ta ABHIYHA KOHTPOJIFOETHCS Ta PETY/IIOETh-
¢S 3a NOMOMOTOX0 CIIUILHOI i1 JBOX MEXaHid-
HHX PEeryJTOPIB BUIIEPEIXKEHHS 3aMaIFOBaH-
obepmarinz Hsl: BIILIEHTPOBOrO Ta BaKyyMHoro. [lepiumii
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13 HUX pearye Ha 3MiHy 4acToT# 06epTaHHs KONIHYACTOrO Baa, a APYrHii — Ha
3MiHYy HABAaHTA)XCHHA HA JIBUTYH.

BifueHTpoBuii perynsTop npamioe Tax, wo 3i 36UIbIIEHHIM 4acToTH 06ep-
TaHHA KOJIHYAcTOro Bana KyT BHMIIEPE/DKEHHS 3aMaliOBaHHA aBTOMATHYHO
30inbIy€eThCA 1 HABIAKH.

BakyymHu#uii perynaTtop aBTOMaTHYHO 36iblIye KyT BHIEPEKEHHS 3aMa-
JIIOBAHHA 31 30UIBLIEHHAM PO3Pi/KEHHA Y BIIYyCKHOMY TpyGONpOBO/I ABMIyHA
(To6TO 31 3MEHILEHHAM HABAHTAXEHHA) 1 HABMAKH.

Mexaniuni perynsaTopu He MaiOTh HOCTATHLOI THy4KOCTi. TOMy BOHH He
MOXYTb 3a0e3reunTy HEOOXiNHI NapaMeTpH PEry/IIOBaHHA Ha BChOMY Jiana-
30HI pexuMiB po6oTH BUryHa. B mpoueci po6oTH pyxoMi YacTHHHM perynsro-
pa CrpansoBYIOThCA, a NPYXHi AeTani (NpyXUHH, AiadpparMu) NPOTATOM Yacy
crapitoTh. I{uM perynsaropam Takox BIacTHBa iHepuiiHicTh. MexaHiuni aBTo-
MaTH BHIEPEIKCHHS 3aNaIi0BaHHA HE MOXYTh BiITBOPUTH JOCHThL CKJIaIHi
XapaKTePUCTUKM BHIEPEKEHHA 33 MIBUAKICTIO, HABAHTAXKECHHAM, a TAKOXK
TEMIIEpAaTypor0 ABHryHa. KpiM Iporo, KyToBi mOXHMOKM MPUBOAY NATYMKIB-
PO3NOALIBHUKIB CIIPHYHHIOIOTH MiABHILEHHH aCHHXPOHI3M icxpoyTBopenHﬂ 1
«PO3MHUTTA» KyTa 3anamoBanus. Ili PETY/IATOPH MalOTh HENOMIKU: CIpaLlio-
BaHHA KyJlauKa, pe30HaHCHI ABHINA Ta iH.

CucTeMu 3a3aTIOBaHHA 3 €1E€KTPOHHUMH aBTOMaTaMM BMIIEPEIKEHHS 3a-
HaJI0OBaHHA JHKBIAYIOTh 3a3HAY€H1 HEJOMIKH LIUX CUCTEM.

[udposi cucteMy 3anamoBaHHA NPAKTHYHO HE MAIOTh PyXOMHX HacTHH,
o 3a6e3nedye cTabiIbHICTb BiATBOPEHHS ONTHMAJIBHOTO 32KOHY PETyIIOBaH-
Hsl MOMEHTY iICKPOYTBOPEHHA B Ipolieci po6oTH aBUIyHA.

CyrreBuit 3aci6 60poTs6H 3 IETOHALIHHAM 3roOpsHHSM 1 pa3oM i3 THM po-
60Ta ABHIyHa 3 ONTHMAJIBHIM KYTOM BHIIEPEIKEHHS 3aMaIOBAHHS — II€ €JIeK-
TPOHHI (IMQPOBi) CHCTEMHU 3aNaIOBaHHs 3 KOHTYPOM 3BOPOTHOTO 3B’ 3Ky 3a
CHTHAJIOM JaT4HKa NETOHallii, AKMH CIpUiiMae MeXaHi4uHi KOIMBAaHHA OJIOKy
a6o ronoBky 670Ky ABUryHa. SIK IpaBuIlo, 33 JONIOMOTO0 JaT4YMKa AETOHALIT
(ikcyeThca MOYATOK JETOHALIHHOTrO 3ropsiHHS 1€ O NOSBH CHIILHOI IeTOHA-
uii, i nuPPoBi cHCTEMH POGIATH KOPUI'YBAHHS KyTa BHIIEPEKCHHS 3aNallio-
BaHH# B Oik 3MEHINEHH:, # JETOHALliA IPUIHHAETHCS. I3 3aCTOCYBAHHAM LHX
CHCTEM 3HAYHO €KOHOMHTLCA MAJIbHE, 3HHXKYEThCS TOKCHYHICTD 1 3a6e3meuy-
€ThCA MOXIIMBICTH POOOTH ABHI'YHA HA HU3bKOOKTAHOBOMY IaJILHOMY.

3.3. I'Ipvmuun Ail KNacYHOi cMCTeMM 3ananioBaHHA

Knacnuna cucrema GarapeiiHoro 3anamoBanus (puc. 3.10) ckianaerses
3 TAKUX OCHOBHMX €IEMEHTIB: JDKepea eHeprii — akyMynasTopHoi Garapei 1,
KOTYILKH 3anajioBaHHs 3, iKa MEPETBOPIOE HU3bKY HANPYTY aKyMyJIATOPHOL
Garapei 1 Ha iMnynbcH BUCOKOT HANPyTH, MOTPiIGHOT ANt NPOGHBAHHS iCKPO-
BOr'0 3a30py CBIYKM 3alaNIIOBaHHA 6; PO3NOAIIBPHMKA 3alajlOBaHHA, IO Ma€E
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HHU3bKOBOJILTHU# mepepuBay 2 i po3-
[OAUIBHMK S IMIYJIBCIB BUCOKOI Ha-
npyru. A6M 3MEHIIMTH iCKpiHHA Ha
KOHTAaKTax Iepepusaya 2, ciijg na-
panenbHO A0 HUX MiJIMKHYTH KOH-
nencarop Cl, sxuil € HeoOXigHUM
€JIEMEHTOM KOJIMBAJIBHOTO KOHTYpY
(et KOHIEHCATOP Ha3UBAIOThH IEp-
BuHHUM). Kpim wuworo, norpibuo
MiAIMKHYTH BUMHKa4 (3aMOK) 3amna-
JMOBaHHA 7 1 BUMMKa4 4 JOJaTKOBO-
ro pesucropa (onopy R, ), 361101(9-
BaHOro 3 BUMHKaueM crapTtepa. Ilin
Yac MyCKy ABHIyHA Ha IEpiox YBi-
MKHEHHA CTapTepa Onip 3aMHKAI0Th
HAaKoOpOTKO, a o6 CKOMIIEHCYBa-
TH 3HIDKEHHA NEPBMHHOI HaNpYTH,
3MEHIIYIOTh OMip NMEPBUHHOTO KOJIa
KOTYILUKH 3araJllOBaHHS.

Knacuuna cucrema GarapeifHOTo 3anajilOBaHHA NPAIOE 32 TAKUM NPHHIU-
oM. Kynauok po3noainsauka, 06epTalouich OMHOYACHO 3 IIPUBOJHUM BATTHKOM,
HaBIIEPEMIHHO 3aMHKAE TA PO3MMKAE KOHTAaKTH nepepuBaya. ITicis 3aMuKaHHA
KOHTAKTIiB (KOJIM YBIMKHEHO BUMHKaY 3allajIFOBaHHA) Yepe3 NEPBHHHY OOMOTKY
KOTYLIKH 3aNaJIIOBaHHA NOYHHAE MPOTiKaTH cTpyM. [IepBHHEMI CTPYM CTBOPIOE
MATHITHE MOJIE, B AKOMY HaKOIHYYEThCA €IEKTPOMAarHiTHA €HEPris.

Ilicns po3MHKaHHA KOHTAKTIiB [IepepHBaya BUHUKAE IIEPEXiqHHUI npolec y
JIBOX iHIYKTHBHO 3’ €AHAHMX KOHTYpax: OAUH YTBOPIOIOTH IEPBUHHA 0OMOTKa
KOTYIIKH ¥ iCKpOracHIbHHUI KOHIEHCATOp, a APYTHH — BTOPHHHA ii 06MOTKa
T4 KOHAEHCATOp BTOPUHHOTO KOJa, B IKOMY BHAC/IIHOK NEPEXiJHOTO IPOLECY
CTBOPIOETHCA BUCOKA HAIpyTa.

YV MOMeHT, KOIIH, HApOCTAIOYH, BTOPHHHA HAIIpyTa AOCATa€ 3Ha4€HHA Npo-
OMBHOI Hanpyr¥ CBiYKHM 3aNaiOBaHHs, MPOOHBAETHCA ICKPOBHil 3a30p wiel
CBIYKHM 3 HACTYTIHEMH PO3PAAHUMH rponecaMy. KoHTaKkTH TMIIAIOTHCS PO3iMK-
HeHi fesKuit yac, a TOMli 3HOBY 3aMHKAIOThLC, 1 BECH ITHKJI poOOTH cHcTeMH Oa-
TapeiHOro 3anaaloBaHHA MOBTOPIOETHCSA, ale poboda CyMill 3aliMaeTbCs BKe
B HACTYMHOMY 3a L[MKJIOM poOOTH ABUTyHa IMIIHAPI.

Po6Gounii npouec yTBOpeHHs iCKpOBOTO pO3psAAy MOALIAIOTH HAa TPH €TallH:
HApOCTaHHA NEPBHHHOTO CTPyMy MICJid 3aMHKAaHHA KOHTAaKTIB; PO3MHKAaHHA
KOHTAKTiB nepepuBada ta BuHukHeHHs EPC BHUCOKOi Hanpyrd y BTOPUHHIH
06MOTL; MPOGHBaHHSA iCKPOBOro 3a30py CBIYKH.

ITepBuHHMI CTPYM Mmicid 3aMHKaHHA KOHTAKTiB HApOCTA€E B HY/A JO Ipa-
HUYHOTO 3HAYEHHA, 10 3a/1eXHUTh Bijl €IEKTPUUHOIo onopy kona. BHacmigok

Puc. 3.10. IlIpunyunosa cxema kKnacuyHoi
cucmemu b6amapetinozo 3ananto8anHA:
1 — akymynsmopna 6amapes;
2 — nepepuday; 3 — KomywKa 3ananio6arHs,
4 — suUMUKaY 000amKO8020 pe3ucmopa;
5 — posnodineHux; 6 — caiuku 3anano8aHHs;
7 — euMuKay 3anamoeania
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uporo Buukae EPC caMoinykuii e, y nepBuHHi# 06MOTII KOTYLUKH 3ariao-
BaHHA, cipsaMoBaHa BoHa npotu EPC 6arapei £, = U,, 1 CNOBLIBHIOE NIpOLEC
HapOCTaHHsA CTpyMy. JIa nepiofy HapOCTaHHSA INEPBHHHOTO CTPYMY CIIpaB-
JKyeTses apyruit 3akoH Kipxroda:

U 6 +e T = ilRl )
abo

dip .
Us _Ll;!tl=llRl’

ne U, — Hanpyra Ha 3aTHcKadax akyMynsaTopHoi 6atapei, e, - EPC camoisyx-
uii, i, - CTpyM y nepnumun obmotui, R, ~ akTHBHUH omp TepBHHHOI 06MOT-
KH, L — iHXYKTHBHICTh nepsmmox 06MOTKH, di /dt — WBMAKICTh HAPOCTAHHA
crpymy B NIEPBHHHOMY KOJIi.

Po3B’s3yroun e audepeHLiiiHe piBHAHHA, HiCTAEMO:

U ——a
i= (™).

3amarouy rpaHHYHi yMOBH ¢ = 0 (MOMEHT 3aMHKaHHS KOHTaKTiB) i BBaXalo-
9y, o ¢ = o (YCTalleHU# CTPyM), MaeMo:

AKILO
t=01i=0, 10 ﬁ=y_§-;
dt R
. AKLIO
U dj
t=ocojj= 5 071_;__

MakcuManbHa CUIa CTPYMy NEPBHHHOI OOMOTKH (CTPYM PO3MHKAHHSA i,
3aJIEXKHUTH BiJ] 4aCy 3aMKHEHOI'O CTaHy Komaxm)

=% (l _eTtl

He i, — CTPyM PO3MHKAHHS; #, — 9aC 3AMKHEHOTO CTaHy KOHTaKTiB.

Ha yac 7, BrUIMBalOTh 4acToTa OGepTanHs n KOIIIHYACTOrO Bajla JBHTyHa,
KiNbKiCTh unm}mpm z ABMTYHA |t 4ac {, PO3IMKHEHOIO CTaHy KOHTAKTiB IIepe-
puBada.

Tosxauumo T, = ¢, / T— BiIHOCHHH 4YaC 3aMKHEHOrO CTaHy KOHTAKTiB,
reT=t+¢t. Tom 4aC 3aMKHEHOTO CTaHy KOHTaKTiB IlepepuBaya ~

1207,

n-z

t,=1,T=

ac 2ig‘6 — 4acTOTa 3aMHUKaHb KOHTaKTiB IIepepuBaia.
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OcTaro4yHo cuna CTPYMY PO3MHMKaHHSI:

R 120
i =Us(1_en )
14 Rl .

Otxe, cTpyM pO3MHKaHHA ip 3QJIEXUTh BiJl €lEKTPHYHHUX IapaMeTpis R ;
ta L, nepsunHoro kona. Ctpym i, 3MEHIIYETbCS 13 30UIBIUEHHAM 4acTOTH
00epTaHHs KONHYACTOro Baja i KUIBKOCTI UMITiHAPIB ABMIYHA i 3pocTae 3i
301IbLIEHHAM BiJHOCHOTO Yacy 3aMKHEHOIO CTaHy KOHTAKTIB T,. 301IbIUTH
LieH 4yac MOXHA TIIbKH 32 PaXyHOK 3MCHILIEHHS 4acy PO3iMKHEHOTO CTaHy !
ITpore T, = 0,63 i noOAANBIIOrO 3GLIbIIEHHA AOMYCTHTH HE MOXHA, OCKLIBKH
KyNa4oK nnepepuBaya B UbOMY pa3i BUXOAHUTE Jy>Ke TOCTPUM, 1O CIPUYHMHIOE
YA3pH MOJIOTOYKA Ta IiABULIEHE CIPAlbOBYBAaHHSA NIEpPEPHBaYa.

Ilicna po3sMHKaHHS KOHTAKTIB IlepepHBaYa CTPyM y IepBHHHIM 06MOTLi T2
MarHiTHUH NOTIK, AKHH BiH CTBOPHB, 32 yXe KOPOTKMil iHTEpBaI 4acy 3HUKa-
10Th. Y BTOpHHHiH O6MOTH] KOTYLIKH HABOAHTECA BHCOKA Hanpyra 15-20 kB,
AKa 3aNeXHTb Bil Py NapaMeTpiB [NEPBMHHOTO i BTOPMHHOrO Kin. Jo HuX
HaJiexaTh: CHla CTPYMY PO3MUKaHH, KoedillieHT TpaHcdopMalii, iHyKTUB-
HICTh EPBUHHOI 06MOTKH, EMHICTh 060X Kia Ta iH.

{06 BH3HaYMTH aHAMITHYHY 3ale€XKHICTh MAKCHMANHHOI BTODHHHOI Ha-
IPYTH Bil 3a3HAYEHHMX NApaMETpiB, PO3NIAHEMO CHEPreTHYHHIi GaslaHC Ko-
TYIIKH 3a0aTi0BaHHs,

EnexTpomarniTha eHepria B MOMEHT PO3MMKAHHS KOHTAKTIB, HAKOITHYEHA
B MarHiTHil#i CHCTEMI KOTYILIKH 3aMaiOBaHHA:

2

W=

L1s eHepris nepeTBOPIOETECA Ha €IEKTPOCTATHYHY, KA HAKONIAYYETHCA B
xonzencaropax C1 i C2 BTOpHHHOTO KOJIa i 9aCTKOBO NEPETBOPIOETHCS Ha Te-
noty. OT:ke, piBHAHHA GaNaHCy eHeprii y N0YaTKOBMIt MOMEHT PO3MHKAHHSA
MOJXHA 3aNHCaTH Y BUIIAI:

;2 2 2
Li, QUi GU;
=22 4 Y
© 2 2 2
ae U, ='(0—1U2;(0L(DZ — KUIBKICTb BUTKIB Y NEPBUHHIH i BTOpUHHIH 06MOTKax

. ) .
BIJIIOBiZHO; A — TEIUIOBI BTpary.
Iicns neperBopeHs OTpHMyeMO:

me M = 0,75-0,85 — koediuienTt, skuii BpaxoBye 3MeHLICHHS BTOPHHHOI Ha-
NPYTH BHACTOK TEIUIOBHX BTPaT.



Cucrema 3ananioBanns 143

IckpoBuit 3a30p CBiuKH NPOOHBAETHCS, KOMM BTOPMHHA Hanpyra U, 1ocar-
He 3HAYEHH:, JOCTATHHOTO IS LbOTO. )

3’51cOBaHO, LIO EIEKTPHYHUI PO3PSA Ma€ Bl CKIAOBi: EMHICHY H iHIyK-
TUBHY. EMHICHA CKJIa[0Ba — LI€ PO3PAL €HEPrii, IKa HAKOMMYEHA Y BTOPUHHO-
My KOJIi, 3yMOBJIeHHH itoro emHicTio C2. Lle sckpapa ickpa 61aKUTHOTO KONbO-
py. €MHicHM# po3psa cynpoBomKye cneumdiuHe TPICKOTIHHA.

IxmmeBHa CKJIaZ0Ba PO3PAY CKIANAETBCA 3 PEIUTH eHepru OCKITBKH
€MHICHHI PO3PsAA PO3NOYHHAETBCS 1 3aKIHYYEThCS pamme HIXX BTOPHHHA Ha-
Ipyra JOCATHE CBOrO MaKCHManbHOTo 3HaueHHsA. CTpyM IHAYKTHBHOI 4acTH-
HH po3psiiy cTanoBuTh 80100 MA, a Horo TpuBanicTs Ha 2-3 nopsaku 6ijib-
1A, Hixx emMHicHoi. Koip ickpu Mae Gminuii 6y3k0BO-)KOBTUI KOJIip.

3.4. KoHCcTpyKLia anapaTiB KNacuyHOI CMCTEMM 3ananioBaHHA
Koryuu(a 3ananioBaHHA ANA KNAaCUYHUNX cucTem 3ananiloBaHHA

11i KOTYIKH CIyKaTh HE JIMIIE IMIyiIbCHUM TpaHcdopmaTopoM, a i Ha-
KOMUYyBayeM eHeprii. SIK iHIyKTHBHUII HAKONMYyBa4 €Heprii KOTyIlIKa NOBU-
HHa MATH BiJNOBifIHY MICTKICTb MarHiTHOTO IOJId, SIKY Ha3UBAIOTh iHIYKTHB-
HicTio. J]14 3011bIIeH s iHIYKTHBHOCTI IEPBHHHOI OOMOTKH 33CTOCOBY€ThCA
dbepomarHiTHH cepeuHHK, SKHH POOIATh PO3IMKHYTHM.

B xJacHYHMX KOHTAKTHMX CHCTEMaX 3ariajilOBaHHS 3aCTOCOBYIOTLCH KO-
TYLIKH, 9Ki MaioThb iHlIyKl‘PIBHiCTb nepeuHHOI 06MoTKH 5...10 MI'H mpu Mak-
CHMaIbHOMY IEPBHHHOMY ctpyMmi 3...4 A. 3anac eneprii cknanae go.40 mJLx.
Ix BuroroBnAOTL Ha HOMlHaIILHy HArpyry 12 B. Bonu 31e6ib110F0 MaIOTh
onHy i Ty caMy GymOBY, OpOTE BiAPI3HSIOTHCA OJHA Bifl O1HOI OOMOTKOBHUMH
JaHMMH, KOHCTPYKIII€IO By3/iB Ta AeTajel, HaABHICTIO JOJaTKOBUX MIPUCTPO-
iB, rabapUTHUMH Ta YCTAaHOBYHMH PO3MipaMH.

OCHOBHI YaCTHHHM KOTYIUKHM 3amamoBaHHs (puc.3.11) Taki: ocepas 6 3
NEPBUHHOIO 4 Ta BTOpHHHOIO 3 oOMoTKamu; kpuuuka 12 3 BuBomamu 1, 11,
14 au3bxoi Ta 13 BHCOKOI Hanmpyru. Y OUIBIIOCTI aBTOMOOLIIB Ta TPAKTOPiB
3aCTOCOBYIOTh KOTYIIKH 3 JJOAATKOBHM PE3HUCTOpOM &, 3MOHTOBAHUM Yy Kepa-
MIYHOMY i305sTOpI 9.

Ocepiis KOTYLIKM BMIOTOBJISIOTb 3 JIMCTIB €JEKTPOTEXHIUHOI cTai, 130-
JIbOBAHUX OJMH Bifl OJHOTO OKAIMHOIO, 3aBIAKH YOMY 3MEHLIYIOTLCSA BUXPOBI
CTPYMH, SIKi YTBOPIOIOTBCA BHACIIIOK MyNbCalliii MarHiTHOro notoky. Hasxono
ocepas po3MileHo TpyOKy 10 3 eleKTPOTEXHIYHOTO KAPTOHY, Ha AKY KLIbKO-
Ma [apaMy HAMOTAHO BTOPHHHY OOMOTKY, BUTOTOBJICHY 3 BEJIMKOI KiUIbKOCTI
BuTkiB (17500-26000) emansosasoro mposony Mapky ITEJI niamerpom 0,06~
0,1 MM. AGH NOJIMILMTH I30MIA11110, Liap¥ BTOPHHHOI OOMOTKH BIJJOKPEMIIEHO
OII¥H BiJl OJHOTO KOHAEHCAaTOpHUM manepoM. Ilepiui Ta ocTaHHi BiciM psais,
[l€ BUHUKAIOTh HaMOLIb1II NOTEHIIaIH, 130/1bOBAHO YOTHPMA-11iCThMA HIapaMH,
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a pemTy — ABoMa Liapamu nanepy. 1106 3MeHmIMTH Hanpyry MiX Iapamy,
BMTKHM NEPUIKX | OCTAHHIX YOTHUPHOX PAAIB MOTAIOTh 3 iHTEPBANOM 1-2 MM.
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Puc. 3.11. Komywxa 3ananto8arnHs.

1, 11, 14 — 6us0du nusvkoi nanpyau; 2 — MazHimonpogio; 3 — emopurna obmomxa;
4 — nepsunna obmomxa; 5 — isonamop; 6 — ocepos; 7 — kodxcyx; 8 — dodamxogutl
pesucmop; 9 — kepamiunudi i301mop 000amkoeozo onopy; 10— kapmorHui
isonamop, 12 — kpuwika nepeons, 13 — eusio eucokoi nanpyau, 15 — wunu.

TTOBEPXHIO BTOPMHHOI OGMOTKH 130/II0I0Th JIAKOTKAHMHOIO T2 KabelbHHM
nanepoM. ®apdoposuii i3onaTop 5 3anobirac NpoGUBaHHIO BTOPHHHOT 06MOT-
KU Ha KOXyX 7.

TloBepX BTOPUHHOI HAMOTaHO NEPBHHHY OOMOTKy 4 (3 MpOBOAY MapkKu
IIEJI niamerpom 0,57-0,77 MM), w0 Mac MOPIBHAHO HEBEJIHMKY KilbKiCTh
BUTKIB — 250-300. MixkmapoBy 30410 HepBUHHOI OOMOTKHM BHIOTOBIIE-
HO 3 KabensHOro nanepy. 3aBasKd TOMY, IO TEPBHHHY OOMOTKY PO3MIIIIEHO
6mmKye 10 Koxyxa 7, mojiniueHo ii oxonomxeHHsa. HaBkono Hei po3mieHo
MarHiTONpoBiA 2, SKHH CKIAaJAEThCA 3 JBOX PO3PI3aHHX Y3AOBXK OCi TOHKO-
CTIHHHX LHITIHAPIB i3 TpaHcOpMaTOpHOI cTati.

VCI0 KOHCTPYKLiIO PO3MIILEHO B METaleBOoMY Koxyci 7. [epMETHYHICTb
KoTyuiky 3abe3redye Npoknagka Mix KoxyxoM 7 i kapbonitosa kpumika 12.
BHyTpillHIO OPOXHKUHY OiNbLUIOCTI KOTYIIOK 3aMOBHIOIOTH TpaHCHOpMaTop-
HOIQ OJIUBOIO.

JlonatkoBuii pe3ucTop 8 BUIOTOBIAIOTH y BHIIALI CHipai 3 HiKeneBOro
ApOTY i NPHKPIIUIIOIOTH Y ABOX MOJOBMHAX KepaMiuHoro isonsatopa 9. Kinui
cmipasi mpuBapeHo N0 JBOX IIHH 15, 33 JOMOMOTOI0 AKHX PE3UCTOP NPHEAHY-
10Th 40 BUBOAIB 11 Ta 14 KOTyuIKHM 3amanioBaHHA.

Vci BUBOAHM KOTYIIKH ?alajlOBaHHs pOo3MillleHi Ha KapOGoniToBiii KpHIuIi
12. BropuuHy 06MOTKY NPUEJHAHO 1O BUCOKOBOJILTHOTO BUBOAY 13 KOTyWIKH.
CnipaJbHHIA KiHeub TIEpBUHHOI #i BTOpMHHOI 0OMOTOK 3’€JHaHO 3 BUBOIOM 1,
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a nepBUHHY 06MOTKY — 3 BuozoM 11. Jlo BuBody 14 npHEAHAHO TUIBKHU LIHAHY
BiJ JOZATKOBOTO pE3UCTOpA.

Bupoau 1 1 13 se mapkyroTs. MapkyBanus BuBoay 11 — BK, a Buony 14 —
BK-b

IckpoBi cBiukM 3anagOBaHHA. BaX/IMBAM €J€MEHTOM 3aNaliOBaHHA €
cpiuka. Bix mockoHanocTi i xoncrpymm Ta MPaBUIILHOTO N00OpPY 10 ABHUIYHA
6araTo B 4OMy 3aJIEXXHTh HAIiHHICTh POGOTH CHCTEMH 3aNaliOBaHHA 1 ABUIYHA.

Caiuka Ha JBHIYHI IPALIOE ¥ BXXKUX yMOBaX. BoHa 3a3Ha€ BHCOKHMX Me-
XaHIYHMX 1 TEIIOBUX HABAHTAXKEHD, & TAKOXK SEKTPUYHMX Ta XIMIYHUX JiH.
TemniepaTypa B KaMepi 3ropsHHA konuBaeThes Bi 70 no 2700 °C, a nosiTp4,
HIO OTOYYE ison;nop CBIiYKH B [iAKANOTHOMY npocropi JIBUTYHA, MOXE MaTH
TeMIepaTypy Bm -60 no +100 °C. Yepes HeplBHOMlpHe Harpmanux OKpe-
MHMX JUISHOK CBIYKH B Hiff BHHUKAIOTh TEIUIOBI ,uecbopMauu sKi HeGe3neuHi
IJ1 MaTepianis i3 pisHUMH KoedilieHTaMH JIiHiHHOrO po3MMpeHHs (MeTai,
xepaMika). Ha moBepxHi cBiuky, BKpy4eHoOi y KaMepy 3rOpAHHS, i€ THCK 10
10 6ap. Ceiuka 3a3Ha€, KpiM TOTO, Ail iMAYy/IbCiB BHCOKOI €JIEKTPHYHOI Ha-
npyru (10 26 xB) i xiMiyHOI Ail IPOAYKTIB 3rOPAHHI.

V npoueci po6oTH ABUIyHa BHACHIIOK HEMOBHOIO 3rOPAHHS MaJbHOTO HA
TIOBEPXHI TEMJIOBOTO KOHYCa eJIEKTPOAaX i CTiHKaX KaMepH CBiUKM yTBOpIO-
€ThCA Harap, AKHH IIyHTY€ icKpoBuii 3a30p. Breua cTpymy, a inoai # pospany
MOKE CTAaTHCs Ha 30BHIIIHiM MOBEPXHi i30/14TOpa, KOIK BOHA 3a0pyIHEHA YH
TIOKpHTa BoJorowo. B mpoueci po6oTH ABUIyHa 3a30p y CBilli 36UIBIIYETHCSA
B cepeanboMy Ha 0,015 mm Ha 1 THC. kM npo6iry aBToMo6ins.

Csiuka (puc. 3.12, a) cknagaeTbes 3 130nxTopa 1, xopryca 4, LIeHTpanbHO-
ro 7 i Giunoro 8 enexrpozis. [ins repMeTH3alii CBIiYKH OO LIEHTPANLHOTO
€NIEKTPOIa 3aCTOCOBYIOTh TEPMOLIEMEHT, @ OCTaHHIM 4acOM — CTPYMOIpOBiJ-
HHi1 cknorepmeTyk 3. [epMeTUYHICTS MK i3014TOPOM i KOPITYCOM CBiUKH 3a-
6e3neuyIoTh NPOKJIAAKOIO 5, @ TAKOX 3aBalblIbOBYBaHHAM KOPITyCa Ha ILIEYKO
isongropa.

V cBiukax AeSKHX THIIIB TEIIOBHI KOHYC 130J11TOpa BUXOIHTE 33 TOpELb
HIKHBOT YaCTUHM KOPIIyCY, 3aBAAKH YOMY BiH Kpalle OXOJOMXYEThCA Mif
4ac BIYCKY XOJIOAHOI CyMilui i TerIoBuii Aiarma3oH po6OTH CBIUKH PO3LIN-
plO€ThCA.

Jns ¢popcoBaHKUX ABUTYHIB HUHI BUKOPHUCTOBYIOTE CBI4KH, LEHTPaIbHUN
€1eKTPOJ AKX BUTOTOBJIEHO 1 MOKPUTO HiKENbXPOMOBOH, CPi6HOIO YK Mia-
THHOBOIO 000JIOHKOIO.

Ha puc. 3.12, 6 HaBeleHO eKpaHOBaHY XOJIOAHY F€pMETH30BaHy CBIYKY.
I30714TOp CBiUKH IOBHHEH MaTH BUCOKY MEXaHIYHY Ta €IEKTPHYHY MilHiCTb,
KOpO3ifiHy CTiIMKiCTh, CTIHKICTh IIPOTH 3MOYYBaHHs, HE BOMpaTu BoJOry i
MaTi BHCOKY MMTOMY TEIUIONPOBiAHICT. BiH BUrOTOBIAETLCS 3 KEPAMiUHO-
ro MaTepiany 3 BUCOKHM BMICTOM OKCHAY alIOMiHiIO: ypaiiT, 60pOoKopyH[,
CHHOKCaJb Ta iH.
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Puc. 3.12. Ceiuxu 3ananroeanns.
a — KOHCMPYKYIA zapayol ceiuku: 1 — i3onamop; 2 — KOHmaKmua 20106Ka;
3 — cmpymonpoeionuii cknozepmemux; 4 — kopnyc;, 5, 6 — npoxnadku;
7 — yenmpanstuti enexmpoo; 8 — biunuii enexmpod; 9 — mennosuil Konyc;
10— poboua kamepa, 6 — KoHCmpyKyis XOROOHOT eKPAHOBAHOT CIYKU:

I — 2ymose ywjinonenns,; 2 — konmaxmuuti npucmpiii; 3 — expan; 4 — izonamop;
5 — kopnyc i3 6okosum erexmpodom, 6 — waiba; 7 — ywinoHioeansHe
xinoye, 8 — mennosiosiona watiba; 9 — saeadonpuznyuysanshuii
pesucmop, 10— nakuona zatika; 8 — mennosui 6ananc ceiuku

Marepiail HeHTPaNLHOIO €IEKTPOA IOBHMHEH MaTH BUCOKY KOPO3iiiHy Ta
€po3ifiHy xKapocTilikicTs i 106py TeronposinHicTs. LleHTpansHi enexTpons
BUTOTOBJIAKOTD i3 XPOMOTHTAHOBOT cTani 13X25T, a B CBiYKax AESAKHX THITiB
— i3 Hixpomy X20H80; Giuni eneKTpoau — i3 HiKelb-MapraHIEBOro CIUIABY
(nanpuxnan, HUS), kopryc cBiuky Ta KOHTAaKTHY TOJIOBKY 3 KOHCTPYKLIHHHX
CTaJleH.

Hani po3risHEMO TEMNJIOBY XapaKTEpUCTHKY i MAPKYBaHHA CBiuoK. CBidka
HOPMaJIbHO NPALIOE NIPH TEMIIEPATYPi TEMNNOBOIO KOHYyca i3onsTopa Big 400—
500 o 850-900 °C. Harap Ha TenoBoMy KOHyc i30511T0pa 3HMKa€ (BiZ1yILy-
€TbCs1) IC/IA HArpiBanHs Horo g0 teMneparypu 400-500 °C, Ky Ha3MBAIOTH
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TEMIIEPATypPOI0 CaMOOYMUIEHHA cBiukH. Konu Temneparypa meraneil cBiuku
nepesuluuts 800-900 °C, MoXe BUHHKHYTH NepefYacHe 3aiiMaHHS CyMili
(>kapoBe 3ananrOBaHHA) NiJ Yac IPOLECY CTHCKYBAHHA, WIE JO MOMEHTY IO-
SBH iCKpH.

Temnora, nineenena no ceiuku (aus. puc. 3.12, B), BigBOAMTHCH Bix Hel
uepes pi3Hi eneMeHTH KOHCTPYKii (kopmyc — 10%, i3onatop — 10%, neH-
TpaJbHUi enektpon — 30%) 1 yepes poGouy cymim, sKa HaaiHIIa 4O Kame-
pu 3ropsiHHA — 20%). [liana3oH 3MiHU TeMIIEPATypH Ul BCiX CBIYOK Maiike
OJHAKOBHH, 2 TEIUIOBi yMOBM iXHBOI pOGOTH Ha Pi3HHX ABMTYHAX Xyxke Bii-
MinHi. ToMy ofina # Ta caMa cBiuka MOXe MaTH TeMIepaTypy i3onsaropa Ha
ONHOMY JBHTYHI HWKYY TEMIIEPATyPH CAMOOUMIIEHH, a Ha APYTOMY — BHILLY
TEMIIEPATypH JKAPOBOTO 3aNAMOBAHHA. ¥ 3B’3Ky 3 LM BUITyCKAIOTHCA CBiY-
KM 3aMJII0BaHHA 3 PI3HOI0 TEMNoBiana4ero. JLis KoXXHOro TUIy ABMryHa mia-
GupaeThCs CBIYKA 3 TAKOKO TEIUIOBIANAYEI0, 32 KO Temneparypa 13onxTopa
Oyae B HeoOXiHMX Mexxax. Pi3Ha TeIoBiaya y CBi4OK Pi3HHX THIIIB BUXO-
JWTH 33 PAXyHOK 3MiHH JI€SKHX KOHCTPYKTHBHUX PO3MIpiB, FOJIOBHHM YHHOM
AOBXHHA Ta AiaMeTpa TEIUIOBOro KoHyca (:00ku) isonsTopa. UuM Ginbmia
AOBXKHMHA TEIIOBOTO KOHYCA, a OTXKe, Giiblua mIowma nonepxai TUM Ginblue
TENJIOTH Habepe i3014TOp i THM MEHIIMMH 6leyTI> CTyHiHb CTHCKYBaHHS |
TEMIIEPaTypa 3TOPAHHA B Kamepi ABUTYHa, B IHIIOMY BHIIAAIKY i30JATOp Ie-
perpietbes. Ha puc. 3.12, a HaBeneHa cBiuka 3 BenuKolo, a Ha puc. 3.12, 6
— 3 MaJIOI0 JOBXHHOIO TEMJIOBOrO KOHYyCa i30JiTOpa. Ma6yTL, mpu p060T1
Ha OJHOMY i TOMy CaMOMy JIBHIYHI TeMIIepaTypa KiHus i3014Topa Ta LieH-
TPaJIbHOTO €NEKTPO/a y CBiuKM Ha puc. 3.12, a Oyae BUIIa, HIX y CBiYKH Ha
puc. 3.12, 6. Tomy cBiuky 3 61Ib1IOIO JOBKHUHOIO F0OKH HAa3UBAIOTH IAPAUOIO,
a 3 MaJIOK0 — XOJIOHOIO. ’

Ha Brcokoo6opoTHux $opcoBaHHMX ABHIyHaX 3 BUCOKMM CTYHEHEM CTHC-
KYBaHHs CBI4l[i IIepeAacThCs 3HAYHO GlIbINa KiITBKICTh TEIUIOTH, HiXK HA HH3b-
KOOGOPOTHHX [IBUTYHAX i3 MaJIMM CTYIIEHEM CTHCKyBaHHA. ToMy Jis nepmux
33CTOCOBYIOTHCA XOJIOIHI CBIYKH, a JUIs APYTUX — TapAdi CBIUKH.

KinbkicTs TeIioTy, siKa nepenacTbes CBiYLi, 3aI€KHTh He TLILKH B TH-
Ny ABHIyHa, a i Bif pexumy Horo poboru (puc. 3.13). Jlyxe rapsua cpiu-
Ka 3a6e3neqye CaMOOYHIIEHHs i Yac 06epTiB XOJIOCTOro X0y, IPOTe MpH
BHCOKIH 4acTOTi 00€pTaHHA COPHYMHHTB XKAapoBe 3amajiioBaHHA. Jlyxe Xo-
JIO/iHA CBIYKa He 3a0€3M€4MTh CAMOOYMIICHHS Ha 3HaYHIH 4acTHHI po6ouoro
Alana3oHy 4actoTu obepranns. IIpaBunbHo ninibpana cBiuKa HE CIPUUHHIOE
’KapoBe 3alaNloBaHHs IIPM BUCOKHMX 4acTOTaX oOepTaHHs, IpOTe 3a MAaIHMX
00epriB He 3abe3neuye i camoouHiienns. 1s 06cTaBUHA HE MPU3BOMMTE 4O
HOpYyLIEHHS p060To3namocri CHCTEMH 3aaJI0BAHHS, OCKi/IbKU ABUI'YH Npa-
LI0€, AK IIPAaBUJIO, B 3M1HHOMy pexuMi, IpH 3MIHHHX YacTOTaX obepTaHHs it
BiAKPUTTA ApocenbHol 3aciminku. Otxke, 3MiHIOETbCA i TEMIIEpATypa Telo-
BOTO KOHyca. SIKWi0 L TemIepaTypa HWXYe CaMOOYHINEHHS, HA 130AATOpi
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OCiIal0Th CTPYMOIPOBIAHI YaCTHHKH Harapy, ajie Ipy 4eproBoMy IiJABHIIECH-
Hi TeMIepaTypH Li YaCTUHKH 3rOPAIOTh.

w0
8

Temnepamypa jodku isansmapa <>

2

350°C  Yacmoma olepmanns Kxoninyacmozo Oana, xb=1

Puc. 3.13. 3anexcnicmv memnepamypu mennogo2o Koxyca izonamopa
caiyKky 6i0 uacmomu 0b6epmanHa KONIHYACMO20 6ana:
1 — 30na acapoeozo 3ananeanus; 2 — Oysice 2apasa
ceiuka; 3 — npasunvHo nidiGpana ceiuka; 4 — Oyoice Xonooxa
ceiuka; 5 — 30Ha 8idocymHocmi camoouuuenna

3 BUKIAJEHOTO BHILE 3PO3YMIiJ0, HOMY ABHTYH HE MOXE TPHUBAIHH Hac
NpaLIOBaTH B PEXUMI, 3Ha4HO BiIMiHHOMY BijJ 3BM4aiiHoro. Moxe 6yTu f10-
[iIBHUM 3aMiHa CBIYOK JiIf JAHOTO JBHIYHA Ha CBIYKH 3 iHIIOK TEIUIOBij-
Jaqero.

TennonposiaHicTs i3014TOpa Ta #oro poboua TemmnepaTypa € OCHOBHUMH
[OKA3HUKAMH JUI1 BU3HAYEHHS KapoBOT0 YUC/Ia CBIUKH.

®i3K4HO XapoBe YKMCIIO XapaKTEPH3Y€E CIPOMOXKHICTH CBIYKH MPallOBATH
B YMOBax €TaJIOHHOrO [ABUryHa 6e3 jxapoBoro sanamoBaHH:A. MoxiHBi pisHi
METOIH OL{HKH >XapoBOro 4uucia cBidkd. Ha VkpaiHi ni »KapoBHM YHCIIOM
PO3yMiIOTh 3HAYEHHA CEPEeNHbOr0 iHIUKATOPHOTO THCKY €TaJOHHOI OZHOUM-
NiHAPOBOI YCTaHOBKH 3i 3MiHHMM CTyNIEHEM CTHCKYBAHHS, NIPH AKOMY BHHHU-
Ka€ )KapoBe 3aMallOBaHHA.

V nesxux 3apyGiKXHUX KpaiHax Mifl )KapOBHM YHCJIOM PO3yMilOTk 9ac, IIpo-
TATOM AKOr0 €TAIOHHHIH ABUTYH IPALIOE JO 0YaTKY )KapOBOIo 3aNallOBaHHs.
Tax, xapoBi 4ucna CBiYOK 3amamoBaHHA HiMelpbKoi ¢ipmu «bow» cTaHOB-
aatb 45-280 on.

V kpainax CHJI Ta Ha YkpaiHi sxapoBe YHCI0 BUGHPAIOTE i3 TAKOro paay
yycen: 8; 11; 14; 17; 20, 23; 26.
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IckpoBi cBiukM 3a KOHCTPYKTHMBHUM BHKOHAaHHAM Pi3HATHCA JiaMETPOM
pi3bOH Ta THIIOM YILIBHEHHS, JOBKHHOKO Pi3bOH Ha KOPIYCi, )KapOBHM YHC-
jioM. CBiuku B xpaidax CHJI MapKyIOTh Tak:

— nepuia Jitepa MIiCTHTh Aiamerp pi3pbu Ha xopmyci: A-Ml14 x 1,25;
M-M18 x 1,5;

— Jpyra jitepa xapakTepu3ye ocoOnMBOCTI KOHCTpYKUii cBiuku: K — xo-
HYCHHM YILIIbHEHHAM 0Oe3 npoknanky; M — ManorabaputHa;

— MCJIA JliTep BKa3y€THCA HKAapOBE YHCIIO 3 HABEAEHOTO BHIIE PARY;

— micns KapoBOTro 4ucia MOXyTh OytH jitepu H abo ][I, axi o3Ha4yaloTh
JOBXHHY pi3bboBoi yacTuHH Kopmycy: H = 11 MM, I = 19 mm. Sxmo gitep
HEMae, TO Lie 03HaYac, 110 AOBXHHA CTAHOBUTD 12 MM;

— nitepa B o3Ha4ae, 10 TEIUIOBHUIi KOHYC 130/11TOpa BUCTYIAE 3a KOPIIYC;

—siitepa T 03Hayae, IO repMeTH3alliA Ha 3’ €JHaHHI «I30JI1TOp — LIEHTpab-
HUii eJIeKTPO)» BUKOHAHA TEPMOLIEMEHTOM.

Sxuro HeMae o3HaYeHb Ha APYTii, YeTBePTIiit, I’ ATiif Ta IOCTiH MO3KLIAX,
TO Lie 03HAYaE, WO CBiYKa He Ma€ KOHCTPYKTHBHUX OCOONHBOCTEH, HOBXHHA
il pi3p60BOi YaCTHHH CTAHOBUTH 12 MM, TEIUIOBHH KOHYC i3014TOpa HE BU-
CTyIIa€ 3a KOPIIyC, a TépMETH3AIlI0 Ha 3’ €MHAHHI «i30JIATOp — LEHTpaIbHHIH
€JIEKTPOI» BUKOHAHO 1HIIUM IePMETHKOM, HIXK TEPMOILIEMEHT.

3pa3ok yMOBHOTO NIO3HAYEHHS CBiYKM 3aMaJIIOBaHHA 3 pi3b00I0 Ha KOpIy-
ci M14 x 1,25, xaposum uncnoM 20, ZOBXKHUHOIO pi3s00BOT YaCTHHH KOpITyca
19 MM, sixa Ma€ TEIUIOBHIH KOHYC 130JI1TOpa, 110 BUCTYHAE 32 TOPELb KOPIYCY
—A20[1B.

Ilpu DpaBMIBHOMY perynIOBaHHI KapOrooparopa, BiOIOBIZHOCTI CBIYKH
JBHTYHY 32 )KapPOBHM 9YHCIIOM i XOpOLIOMY CTaHi IMIIHAPONOPIIHEBOI TPyIIH
TEIUIOBHI KOHYC 130JI4TOpa CBIYKH MOXE MAaTH KOJIp BiJ] CIpO-)KOBTOIO JO KO-
puuseBoro. binuit xornip i3onaTopa o3Hauae 36iqHeHy Cymiml, IO TOTYE Kap-
6roparop, abo Te, IO CBiYKa 3a JKapOBUM YHCJIOM € TyXe raps4oio.

SIKIoO TerIoBMi KOHYC MOKPHTHH OKCAMHTOBHM MATOBO-4ODHHM HAra-
POM, TO B KapOroparopi roTyeThes gyxe 36araueHa cyMiin abo CBidKa XOJI0AHA
(Mae xapoBe 41CII0, BUIIE 32 HOTPibHE).

Sximo Harap MacIAHHUCTHH 1 IMUIBHUH, TO 1I€ CBIAYHTH PO 3HAYHE CIpa-
I[I0BaHH IJIiHAPONOPIIHEBO] IpynH abo npo Te, o nmigidpaHa ayxe X0noa-
Ha CBiYKa.

Sxmwo enexkTpoxn, 0coONMBO LEHTPAIBHHH, Ma€ CHIbLHY €pO3il0, Y4 Ha Te-
IUIOBOMY KOHYCI € Kparul po3IUIaBJIeHOro MeTally, TO Lie O3Havae, 1o poboua
cymim ayxe 36inHeHa ab0 HErepMETHYHO 3aKPillJIEHO CBIYKH.

Y 1aba. 3.1 HaBeneHi AaHi B3a€EMO3aMiHH CBIYOK, Ki BUKOPHCTOBYIOTHCS B
VipaiHi, 31 CBiYKaMH, 110 BUITYCKaIOThCA 32 KOPJOHOM.
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PosnoainbHuku
3anajgoBanHs. Pos-
NONUIBHUK NpU3Hade-
HUH U1l pO3MHKAHHA
IICPBHUHHOIO KOJa KO-
TYIUKH 3allaJiOBaHH!,
po3nonity  iMITysIbCiB
BHCOKOI HAamnpyru MK
HWIiHAPaMH ABUIyHa B
HeoOXIHIM NOCIigoB-
HOCTI,  BUCTABJISIHHA £
HOYaTKOBOIO KyTa BH- v

[IEPEIDKEHHA  3aalo- ' % ) v
BaHH: Ta aBTOMATH4HO- \(2 !‘%M/ N
IO pErynioBaHHs LbOro B &Ly @l %
; 2 XL %z
KyTa 3aJIeXHO Bif vac- ‘\ -~

N
L7

TOTH 0BEPTAHHS KOMiH- 5 v,/ AS D‘

4acTOro Baja i HaBaH- ) S @/

TOKCHHA BUTYHA. 4 O ’/l Sy
Ans npuitany pos- (!

mHeMo OynoBy pos- . 5 3

noauteHuxa  30.3706
(puc. 3.14), axuii cTag-
JIATHh Ha aBTOMOOLISIX
BA3. Bin cknagaers-
¢ 3 Kopryca, nepepu-
BaJbHOIO  MeEXaHi3My,
BHCOKOBOJIETHOTO O3~
MOMAUIbHUKE,  BiJUEH-

TPOBOTO Ta BAKYyYMHOIO
PEry/IATOpiB BHUMNEpe/- =
MEHHA 3alaOBaHHA, ”\”
KOHZCHCATOPA. Puc. 3.14. Posnodinerux 30.3706:

Ban 1 Npusony 1 —6an, 2 — macnosiobusna mygpma, 3 — ginvy;
Mae KIHCUb 31 WMUA- 4 — gaxyymuuil pezyasmop; 5 — diaghpazma; 6 — maza
MU 1 0OGepraeTbea y 6aKYYMHO20 pe2ynamopa;, 7 — noeiokoea nracmuna

IBOX 3a11i30-KepaMid- kynauka; 8 — Gizyneys; 9 — Giunuii enekmpoo; 10— kpuwika;
HHX TIOPYBAaTHX BTYN- [] - yenmpanvhuii enexmpoo; 12 — eyzinHuti koumakm i3
Kax 21, AKi 3MallyoTs  npyoicunolo; 13 — pesucmop; 14 — pomop; 15 — npyoicuna;
OJIMBOIO [yl ABHTYHa 16 — sice mazapys; 17 — msizapeyw, 18 — nosiokosa
Kpi3b OiuHy MacnaHKy mracmura mazapyie; 19 — kynauxosudi ean; 20 — pyxomuti
(ue 306paxeHo). ouck; 21 — emynxa; 22 — konoencamop; 23 — kopnyc
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BiaueHTpoBHil perysaTop 3aKpiIlTIOITh Ha BEPXHil YaCTHHI Bajna PUBO-
1y, 110 @€ 3MOTY pO3MililyBaTH KyJadok 19 6muxue 10 ONopH BajiuKa, 3aBId-
KM 4OMY 3MEHIIYEThCA CIIPALIOBAHHS BTY/IOK i BIUIMB JIIOQTIB Y NiAMKNHUKAX
BaJia Ha BEJIMYKHY 3a30py MDK KOHTAaKTaMH II€pepuBaya.

Hepyxomuii JMCK IepepHBaya pO3MillIEHHH BCEPEIMHI KopmyCy 23 i mpu-
KPIIUIEHHH O HBOIO TBUHTAMH, a pyXoMHil MCcK 20 BCTAHOB/IOKOTH HA KYJIbKO-
BOMy IiJLUIMITHUKY, 32KpiIUIEHOMy B OTBOPI HepyXxoMoro nucka. Ha pyxomomy
aucKy 20 3aKpiIUIeHO yTPHMyBad PyXOMOTO KOHTaKTY, IKUii IOBEPTAETHCA HABKO-
710 Kynadka 19 i 3MiHIO€ 3a30p MDK KOHTaKTaMH 200 KyT iX 3aMKHEHOIO CTaHy.

PyXoMuii KOHTAKT, AKHH JO HEPYXOMOTO PUTHCKYE [UIACTHHYACTA NPYXKHHA,
TNPOBIIHHUKOM 3’€HAHO 3 i301bOBAHUM 3aTHCKa4eM Ha Kopiryci. Jlo Hboro mpu-
KPiTLUTIOIOTh i IPOBIHUK Bil KOHEHCATOPA, 3aKPIILIEHONO Ha KOPILyCi TBUHTOM.

Kpwuuika posnoninsHuka 10 Mae dikcopaHui a3, skuii 3a6e3medye ii BCTaHOB-
JIeHHs Ha KopiTyci 23 y neBHOMYy ronoxeHHi. [leHTpanbauii BuBia kpuky 11, 1o
SKOI MiJBENEHO BUCOKOBOJIBTHHIA NPOBi BiX KOTYIUKM 3aNaliOBatHA, 3’€IHAHO 3
eJIEKTPOoIOM poropa 14 uepes npmnymynanwun pe3ucTop 133 OropoM 6 xKOMm.

Y GiuHHX BUBOAAX 9, KINLKICTh AKHX JOPIBHIOE KUIBKOCTI MTiHAPIB (y Ia-
HOMY PO3NOALILHUKY iX 4), € MeTaneBi e1eKTpoaH, 10 AKMX potop 14 mixso-
JIATH BUCOKY HAIIPyTYy.

BiaueHTpoBuii perynsarop npawoe Tak. 3i 3611bIeHHAM JacToTH 06epTaH-
HA KOJIIHYAcTOro sana tarapui 17 mia Ji€ro BiALEHTPOBHX CHJL, AOJAI0YH 3yCHII-
15 IpYXHMH 15, posxonaTscs. BHACHiAOK HbOTo ITH(TH TArapiis, AKi BXONATH
y IIpOpi3H NOBiAKOBOI IUIACTHHH KyNadKa, I0BEPTaioTh ii y 6ik obepTanHs Bana
PO3NOALILHIKA HA NEAKHH KYT.

Harar npyuH perynsiropa J00HpaloTh TakK, 1100 32 paxyHOK KyTa BHIe-
PeKEHHS 3ananioBaHHs 36UIBIINTA Yac, MOTPiGHMH IS 3ropAHHA Cymiui,
OCKLIBKH 3i 36UIbIIEHHAM YacTOTH ofepTaHHs KOJIHYaCTOro Baja 3MEHIly-
€ThCS YaC HA LMK i aJbHE HE BCTHIA€E 3TOPITH.

BakyyMHHii peryisTop 3MiHIOE KyT BHIIEPEDKECHHS 3allalOBAHHA 3aJIeX-
HO BiJl pO3Pi/KEHHS Mij1 APOCEIBHO0 3aCIiHKO0 KapbopaTopa. 3a MajluX Ha-
BaHTa)KEHb JBMIYHA LIWIiHAPH HAOBHEH] pOGOYOI0 CYMIMIIIIO HE MOBHICTIO,
a OTXe, B MOMEHT 3aiiManHs Oyne Hu3bKui THCK. BogHoyac 36iJIbI.lly€TbC}1 3a-~
GpyNHEHHS CyMillli 3aTMIIKOBUMH [a3aMH, [0 3MEHUIY€E WIBHAKICTb 3TOPSHHS.
Tomy HOTp16H0 361JILI.IIyBaTPI KYT BHIICPEKCHHS 3aNaII0BaHHs IPH 3aKpUTii
YH MAJIOBIAKPHTIi JpOCeNbHiH 3aCHiHLi.

Konu 3acniHka BiAKpMTa IOBHICTIO, PO3PIIKEHHA HEBEIUKE i BaKyyMHHH
perynsTop He npaioe. B Mipy ii mpuxpuBaHHs (31 3SMEHIICHHAM HaBaHTaXKeH-
H# JIBUTYHA) PO3PiKEHHA 301IbIIY€EThCS, AiagparMa peryasTopa BIAy€TbCH,
TIOBEPTAIOYHM TATOK PyXOMHIi JHCK NepepuBaya B 6ik 301IbIICHHA KyTa BUIle-
peDKeHHS 3aIaIlOBaHHs.

Bajk/IMBHM pery/b0BaHMM I1aPAMETPOM PO3IOIIILHUKIB € 3a30p MK KOH-
TaKTaMH NepepuBaya aGo KyT 3aMkHeHoro crany konTaktis (K3CK). Bin
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JIOPiBHIOE KyTOBI IOBOPOTY Bajla PO3NOMAINBHMKA, 32 SKOTO KOHTAKTH Iiepe-
pHBaya 3aaMOIaloTbes 3aMKkHeHi. 3i 3MeHmeHHAM K3CK 3umxyeTbes cTpym
HEPBUHHOTO KOJa, 33 SKOTO PO3MHKAIOThCA KOHTaKTH, a OTKe, 1 Hanpyra y
BTOPMHHOMY KOII, IO CIPH4HHIOE nepebol y poboTi CHCTEMU 3amaiioBaH-
ns. Ockinpku K3CK 3MenIyeTses B Mipy cnpaifoBaHHs KOHTAKTiB, MOTPi6-
HO nepiofn4Ho Horo perymosard. 3naueHHs K3CK, ski 3a6e3ne4yrots HOp-
MaJibHy po6OTYy CHCTEMH 3alla/IlOBaHHA, BHOCATH O TEXHIYHMX YMOB Ha PO3-
nogineHuky. 1]l 3Ha4eHHS CTAHOBIATD: U1 BOCBMHICKPOBUX PO3NOAINBHHKIB
(30+3)°, mwectuickpoBux — (39+3)°, yoTupuickpoBux — (44+3)°.

3.5. Po6oTa KnacuuHoi 6aTapeiiHOT CUCTEeMM 3anaNloBaHHA

ITpuxnanom xiacH4HOi cHCTeMH GaTapeifHOro 3amaatoBaHHA Moxe GyTu
CHCTEMA 3alallioBaHHsA JBHIyHa aBTomo0u1s I'A3-24-01 «Boara» (puc. 3.15).

g 10

1

Ao cmapmepa

Puc. 3.15. Haniemonmanicna cxema cucmemu 3anantoeanns
osuzyna asmomobina I'A3-24-01 «Bonzax:

1 — csiuka 3anamoeanns; 2, 5 — npuenywyeanshi pesucmopu; 3 — Kpuuwxa
PO3Nn00iNbHUKA; 4 — pomop po3nodinbHuKa, 6 — KyIayok, 7 — KoHmakmu nepepusaya;
8 — savicine nepepusaua; 9 — kondencamop, 10— samuckay nepepusaua;

11, 12 - nepsunna ma emopunna 06MOMKU KOMYWKYU 3aNanio8anHsl 8i0N06IOHO;

13 — dooamxosuii pesucmop i3 samuckavamu BK i BK-B; 14 — eumuxay 3anantosamus
i3 samuckauamu K3, CT, IIP ma AM; 15 — kowmaxmua nnacmuna; 16 — npyscunnuil
xonmaxm; 17 — pene egiminenns cmapmepa iz samuckavamu K, K3, C ma B
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Cuctema 3ananoBaHHs npauroe Tak. Kosiu 3ananoBaHHA BBIMKHEHO i KOH-
TaKTH [epepuBada 3aMKHEHO, B MEPBUHHOMY KOJI IPOTIKAE CTPYM HH3bKOI
HaIpyTH.

Koo ctpyMy Hu3bKoi Hanpyrd (puc. 3.15): mrocosuit BHBix 6arapei — aM-
nepMerp — 3aTuckad AM — BUMHKaY 3anayiroBaHHa 14 — KOHTaKTHa IUIACTHHA 15
~ KOHTaKT 16 — 3aruckay Bumunkaya K3 — nomarxoBuii pesuctop 13 — nepBuH-
Ha oOMoTKa 11 KOTyIUKHM 3aranoBaHHd — 3aTuckad 10 nepepuBaya — BaXinb 8
— KOHTaKTH 7 MepepuBada — KOpIyc aBToMo0111 — MiHyCOBHH BUBIJ Oarapei.

Koo cTpymy HU3bKOI HaNpyru MEepepHBAETLCH B MOMEHT, KOJIM KynayoK
6, Habirarouu BHCTYIOM Ha Baxiib 8 mepepHBaya, CIPHYMHIOE PO3MUKAHHS
xkoHTakTiB 7. Y ueit yac y nepBunHii obmorui 11 inaykyersca EPC camoin-
aykuii 6nussko 200-300 B, a y Bropunsiii — 10 24 kB i 6inblue; B ocepai Ta
KiTbIIEBOMY MAarHiTONPOBOAI 3’ ABASAIOTLCS BUXPOBI cTpyMH. Enexrpopyuilina
cuna, iHAyKOBaHA y BTOPMHHIN 0OOMOTLI, CTBOPIOE MUK €JICKTPOAAMH CBIYOK
3aMaIOBAHHS ICKPOBUI PO3PA, BHACTIOK YOTO y BTOPHUHHOMY KOJII 3 SiBJIA-
€TBCA CTPYM.

Koo cTpyMy BHCOKOI Harpyri: BTOpiMHHa 06MOTKa 12 KOTYIIKH 3amao-
BaHHs — NPUDIYIUYBAJILHUAN PE3UCTOP 5 KPHILIKH PO3NOALUIBHUKA — €JIEKTPOLL
poTopa 4 po3nogiibHUKA — ICKPOBHI 3a30p — €JEKTPOI KPUILKHA 3 — IpHIITY-
LIYBAJIBHMHA PE3uCTOp 2 — LCHTPAIBHUIN €JIeKTPOA CBIYKH 3amailoBaHHs 1 —
ICKpOBHIt 3a30p — Maca aBTOMOOLIIA.

Iix yac mycky ABHryHa CTapTEpOM HAIpyra aKyMyasTOpHOI 6arapei, a oT-
XK€, 1 B IEpBUHHINA 0OMOTLI KOTYIIKH 3aNajl0BaHHsl, 3HIKYETHCS, 1O 3HHXKYE
BUCOKY Hanpyry. 11{o6 36inp10MTH CHITy CTPYMY, KOHTAaKTH pejie CTapTepa 3a-
MUKAIOTECS T 3aKOPOYYIOTh AOAaTKOBUH pesuctop 13, a 11e 3HWXKye omip nep-
BMHHOTO KOJa, i 0TXe, Cijia CTPYMY B HbOMY 30LIbIIY€ETHCS.

3.6. KOHTaKTHO-TpaH3NCTOPHA CUCTEMa 3anaioBaHHA.
Oco6nuBocTi KOHCTPYKLUii anapaTtis

BuCOKI BUMOTH, 1110 BUCYBAIOThCA 10 CUCTEMM 3allaJIIOBAHHS, HE MOXE 3a-
JIOBOJIBHUTH KJIaCHYHA CUCTeMa GaTapelHOro 3anatioBaHHA, OCKIJIBKY B 1IbO-
MY BHIAKY peajibHHM CIOCOO0M MiJBUIIEHHS BTOPHHHOI HaNpyru € 30i1b-
I[IIEHHs CUJIM CTPYMY po3puBaHHs. [IpoTe, SKINO I CHila NEepeBUIUThL NIEBHE
3HaueHHs - (3,5-4,0 A npu 12 B), To e npu3Beze q0 HenaaiiiHoi po6oTH KOH-
TAKTIiB [IEpepHBaya Ta Pi3KOro CKOPOYEHHS TEPMIHY iXHBOI cnyx6u. A TOMY
nocrana norpeba CTBOpPEHHsS HOBHX HPUCTPOIB, AKi 6 1ayy 3MOTry NOJINIINTH
YMOBH 3aiiMaHHA po6040i CyMilli B UITIHApAX.

OpnuH i3 NUUBIXiB MiABUIEHHS CUCTEMOIO 3aIIaI0BaHHs BTOPUHHOI HANPYTH
— 3aCTOCYBAaHHS HaMBIPOBIJIHUKOBHX MPHIAIB, IO NPALFOIOTh K KEPyBasb-
Hi KJIIOYi AJ1s1 NepepUBaHHsA CTPYMy B HEPBHHHIA OOMOTLI KOTYIUKH 3anaiio-
BaHHs. SIK HaliBOpPOBIAHUKOBI pese HaHvacTille BUKOPHCTOBYIOTH IOTYXKHi
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TPaH3UCTOPH, 3[aTHI KOMYTyBaTH CTPYMH CHIOW 10 10 A B iHIYKTHBHOMY
HaBaHTaXXEHHI 0e3 Oyb-AKOro iCKpiHHA Ta MEXAHIYHOIO IOIIKOKEHHS, IO
NpUTaMaHHE KOHTAaKTaM [epepuBaya.

KOHTaKTHO-TpaHBHCTOpHa cuctema 3anamoBa”Ha (puc. 3.16) cknana-
€TbCA 3 €NEMEHTIB, WO iX MICTHTS i
KjacuyHa cucTeMa GaTtapeiHoro 3a-
NaJIOBaHHs, il BIAPI3HAETHCA Bia Hel
HasABHICTIO TPaH3UCTOpA Ta BIACYT-
HICTIO KOHJEHCATOpa, AKHH INYHTYE
KOHTakTH mnepepuBadya. Cxema Mae
Ty 0COONMBICTb, UIO B Hilf KOHTaKTH
nepepuBaya KOMYTYIOTh TiIbKH He- ¢
3HaYHUH CTpyM 6asu i;— CTpyM kepy-
BAaHHSA TPaH3MCTOPOM, TOAIL-SK CTPYyM
eMiTepa i, B CHJIOBOMY KOJIi KOMYTye
tpaH3ucrop. Ciia 3a3Ha4uTH, 11O 11
0COOJIHBICTh KOHTAKTHO-TPAH3HCTOP-
HOI CHCTEMH Jae 3MOry mnosf0yrucs

IOJIOBHOI Bajgd KIJIACHYHOI CHCTEMH Puc. 3.16. [Ipunyunosa cxema
3amnajloBaHHA. BTOpHUHHY Hanpyry KOHMAKmHO-mpaH3ucmopHoi cucmemu
U,, AKy po3BMBAa€ KOTYLIKA 3alajio- bamapeunozo sananoeanHs:
BAHHSA, B Lill CHCTEM] MOXHa MiIBH- 1 — axymynsmopha bamapes,
IYBaTH Y BEIMKUX MEXaX, OCKIILKH 2 — nepepusay; 3 — komywia
3GUIBUICHHS CTPYMY i 0OMeXytoTh 3ANANI0BAHHA, 4 — GumMuKaY Qodamxosozo
NMILE NapaMeTpH TPaH3MCTOpa, a He pesucmopa, 3 — posnooinbHuKk;

CTIMKICTh KOHTaKTIB MepepuBaya. 6~ ceiuKu 3ananiosants; 7 — eumuKa

Tenep onip nepsMHHOrO KOMa R| 3a1€XKUTh He TUIBKH BiJl ONOPY HEpBHH-
HOI OOMOTKH Ta JJOJIaTKOBOTO PE3UCTOPA, a i BiJl ONOPY IEPEXOMy eMiTep-Ko-
JIEKTOP BIAKPHTOTO TpaH3ucTopa R, T06T0:

Rl): = Rwl+ Rd+ Re.rc.’

TOII CTpYM po3puBy I Gyme BU3HAYATHCSA i3 BUPa3y:
TPyM p » OY. pasy

_Rr . 120
4 “"as.Z)
H

p Rl}: (1

e T — BIAHOCHMIA Yac BiZIKPUTOrO CTaHy TpaH3UCTOpa. PelTa no3HaveHs Biji-
noBIac posainy 3.3.

OcobauBocTi KOHCTPYKIII anapariB Jjisi KOHTAKTHO-TPAH3MCTOPHOT
CHCTEMH 3aNa/II0BAHHA. 32 PaXyHOK 3aMiHM KOHTaKTHOI IapM IepepuBada
Ha CUJIOBHIA TPAH3UCTOP AKHUH JIa€ MOXITUBICTH KOMYTYBaTH CTPYM PO3PHBY JI0
9...10 A 3’4BHIaCh MOXIMBICTS 3MEHILMTH IHAYKTUBHICTh [IEPBUHHOT OOMOT-
KM KOTYIUKH 3ananoBaHHg 3 9...10 MI'a 00 4...6 MI'H 1, K HacHiAOK, 361IBILNTH
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IIBUKICTb 3pOCTaHHs NEPBUHHOIO CTPyMY npH 3anaci exeprii 80...100 m/[x.
Tenep npu mocTaTHiit HAJUTHIUKOBIH €HEprii MOXJIMBE HOPMYBaHHS 4Yacy Ha-
KOIMUYEHHS 3 METOK HMiATPUMKH CTPYMY PO3PHBY B 33aHHX MEXaX.

ITepBuHHa 0OMOTKA KOTYIIOK 1 KOHTAKTHO-TPAH3UCTOPHUX CHCTEM Mae
MEHLIMH Omip 1 MiAKIIOUAETHCS A0 JPKepena eHeprii dyepe3 oauH abo aBa no-
JIaTKOB1 PE3UCTOPH. ‘

KOTymik# €JeKTpOHHHMX CHCTEM 3allajIOBaHHA MAIOTh KIACHYHY KOH-
CTPYKLUIIO i BUTOTOBJIAIOTLCS IO TPAAULIHHIA TEXHOJIOr1, MAaCIIOHANOBHEH], 3
PO3IMKHYTUM MarHiTOIPOBOJIOM 1 B METAJIEBOMY KOpHycl. Bi KOTyIoK KoH-
TAKTHOI CHCTEMH 3aIlajiFOBaHHs BOHM BiPi3HAIOTHCA NHIIe OOMOTKOBUMHU J1a-
HUMH. BraTpaTu Miai y HUX Oib11i 32 paxyHOK 301UIbIIEHHS NlaMeTpa IPOBOAY
TIepBUHHOT OOMOTKH Ta 30UIBIIEHHS YUCIa BHTKIB BTOPHHHOI o6Motku. L
KOTYLIKH MaOTh 3Ha4HO OlbIumii koedilieHT TpaHchopMalii.

CBiuKH 3alajlOBaHHA HAa KOHTaKTHO-TPAH3HCTOPHUX CHCTEMax He BiA-
PI3HAIOTHCA Bid KiacH4HUX. AJie 3’IBHJIACh MOXJIMBICTH 30UIBIIEHHA 3a30-
py mix enexrpogamu 3 0,35..0,5 mm go 0,7...0,8 mm. lle mae MOXIMBICTBH
JBUTYHY MpaifoBaTH Ha OIOHHUX CyMilllaX, 3MEHIIYIOThCS IIKIIHBI BUKHIU
B armocdepy.

JI/11 KOHTAKTHO-TPAH3UCTOPHUX CHUCTEM 3aMalllOBaHHs BUKOPUCTOBYIOTHCSA
Ti caMi THIIM [epepHBaYiB-pO3NOAILHUKIB, IO H I KJIACHYHOI CHCTEMH, 3
TI€I0 JIHIIE Pi3HULEIO, IO B HUX BIACYTHIH icKkporacsuuii KOHIeHCaTop.

B KOHTAKTHO-TPaH3MCTOPHHUX CHCTEMaX 3amaliOBaHHA 3°SBHBCH HOMAT-
KOBHH €71eMeHT — KOMYTaTop, B SKOMY PO3TalIOBYEThCS TPAH3UCTOP Ta iHIN
€JIEMEHTH CXEMH: IMIYJILCHUHN TPaHCHOPMATOP, PE3UCTOPH, A10IH Ta cTabini-
TPOHH M 3aXUCTy TPaH3HUCTOpa. Pe3ucTopH mepBHHHOIO Kofa 4acTo 06’en-
HYIOTbCS B OKPEMHUH BY30I1.

[puxnagoM KOHTAKTHO-TPaH3UCTOPHOI CHCTEMH 3allaTIOBaHHSI MOXE CITy-
XKHUTH CUCTEMA, LII0 BCTAHOBIIOETHCA Ha apToMo0inax 31J1-130, TA3-53 1a iH-
mUX pociiicbkux aBToMo0isx. BoHa nokasana Ha puc. 3.17 i cxiajgaerscs 3
komytaropa 1 (TK-102), 6noky mogarkoBux pesuctopis (C3-107), koTymku
sanamosanis 3 (b114) Ta BocsMHiCKpoBOro posnofinbHuka 5 tuny P13-/1,
P11-33 uyu P 137.

Cucrema npauroe tak. Koy 3amamoBaHHA BBIMKHEHO 1 KOHTaKTH nepe-
pHBava PO3iMKHEHO, TO TPAH3UCTOP 3aKPUTHH i B NEPBHHHOMY KOJi CTPyM
He MPOTikac. Y MOMEHT 3aMHKaHHS KOHTAKTIB NepepHBaia B KOJIi KepyBaHHA
TPaH3UCTOpPa NPOTIKA€E CTPyM, cuiioro He 6inbine 0,8 A.

Crpinkamu Ha puc. 3.17 300paxeH0 LINSIX CTpPyMy B KON KepyBaHHS
TpaH3UCTOpa: NMO3WTHBHMH BUBiA Oarapei GB — BMMHKa4 3amajloBaHHsA S
— nonarxosi pesuctopu CO-107 — nepBUHHA 0OMOTKA KOTYLIKH 3arlanoBaH-
HA — nepexin eMmitep-6a3a TpaH3MCTOpa — NEPBUHHA OOMOTKA IMIIyJIbCHOTO
TpancopMaTopa — KOHTAKTH IepepyBada 2 — KOPIyC — HETaTUBHHUH BUBiX
aKyMyJIATOpHOI Oarapei.
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Puc. 3.17. Cxema KoHmaxmno-mpan3ucmopHoi cucmemu 3anano8ants
VT1 — mpansucmop I'T701A4; VD1 - 0ioo [{220,; VD2 — cma6inimpon [8I17B;

CI — konoencamop BMbB-160-1; C2 — konoencamop K50-6 50 mxeh, 25 B;

R2 — pesucmop YJIH-0,25-27; TA — imnynecruit mpancgpopmamop (W1 = 57,
W2 = 500), 1 — mpansucmopnuii komymamop; 2 — nepepusay; 3 — komywxa
3anamosanis; 4 — 6nok peaucmopie, 5 — po3nodinbHuK,; 6 — CéIuKU 3aNan0E6AHHS

Bracninox HpOTiKaHHX CTpyMy KepyBaHHs 4epe3 Iepexia Mix 06a3oi0 Ta
eMiTepoM TpaH3KCTopa pisko 3HIKYEThCS omip mepexoiy eM1Tep KONEKTOp
TPAH3MCTOPa 3 KLIBKOX COTEHb JO KiJIBKOX HacTOK OMa, 1 BiH BiOKpHMBA€TbCA,
BMHKAIOYH KOJIO CTPYMY HU3LKOI HarlpyTH.

Kono cTpymy HH3bKOI Hanpyru: MO3WTHBHHUHA BHUBI aKyMyIsSTOpHOI Gara-
pei — BUMHKaY 3ana/loBaHHA — AOJATKOBI PE3UCTOPH — NEpBHHHA 0OMOTKA KO-
TYIIKM 3aNaJlI0BaHHS — [IEPEXI/ EMITEP-KOJIEKTOp TPAH3HUCTOPA — KOPILYC — He-
raruBHUH BUBiA 6atapei. Cuna CTpyMy B IIEPBHHHOMY KOJi, KON TPAH3HCTOD
BIIKpHMTHH, focsarae 8 A y HENpamiordoMy JIBUIYHI i 3HIKY€EThCA 10 3 A 3i
301IbIIEHHAM YacTOTH obepTanHs Horo koninyactoro Bana. Ilicns BBiMKHEH-
Hi cTapTepa BUMUKAY 3ala/II0BaHHs BMUKAE pejie, siKe COPUYHHIOE 3aMUKAHHA
KOHTaKTiB, i IepBUHHA OOMOTKA KOTYILIKH 3alajlOBAHHSA BMHKA€ThCS 10 aKy-
MynaTopHOi 6aTapei, MMHaIOUH pe3uCcTop (HUKHIM 3a cxemor0). Cuna ctpymy
B [IEPBUHHOMY KOJIi 3pOCTAE, @ PA3oM i3 LIUM 30LIBIIY€ETHCS HaNpyra y BTOPUH-
HOMY KOJH 3aIaJIIOBaHH.

Po3MMKaHHs KOHTaKTiB NEpepHBa4a CYNPOBOMKYE MEPEPUBAHHS CTPYMY
KepyBaHHs TPAH3HCTOPA, WO COPHYMHIOE Pi3Ke MiBUINEHHSA ONOPY TPaH3UC-
TOpa, 1 BiH, 3aKPHBAIO4YHCh, BUMHMKAE KOJIO CTPYMY MEPBHHHOIO KOJIA 3ama-
NIOBaHHA. Y MOMEHT IE€PEPUBAHHA CTPYMY KEPYBaHHS Y BTOPHHHIM o6MOTLI
iMnysibcHOTO TpaHcdopmaropa iHaykyerscs EPC.
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IMnynse EPC BropuHHOI 0OMOTKH TpaHCGOpMaTOpa i€ B KOJII TPAH3UCTO-
pa B HaNp:AMi, CYPOTUBHOMY CTPYMY KEpPYBaHHS, BHACTIZIOK YOTO IPHCKOPIO-
€THCS 3aKPHTTS TPaH3UCTOPA 32 3—5 MKC, a 0TKe, IPUCKOPIOETHCS IIEPEPHBaAH-
Hs CTPYMy B NIEpBUHHIA 0OMOTLI KOTYUIKH, 1 pi3KO 3MEHIIYETHCA MarHiTHU
notix. Exeprisa CTpyMy B32€MOIHIYKLIl BTOPUHHOT OOMOTKH TpaHC(popMaTopa
BTpAYacTLCA Ha HarpiBaHHs pe3uctopa R2, gxuii 36iap11ye TpUBaicTh Aii 3a-
IHPHOTO IMITYIIbCY.

VY BropuHHIi# obMotwi korymku iHAyKyeTbes EPC Bix 17 mo 30 kB, a B
nepBUHHIN oOMoTHi Kotywku — EPC camoinaykuii no 100 B.

Koo cTpymy BrcOKoi Hanpyru: BTOpHHHA 0OMOTKA KOTYLIKH — PO3NOALIb-
HHK — CBiYKa 3alaaloBaHHsA — KOPIYC.

EPC camoinaykuii nepBHHHOI OOMOTKH KOTYIUKH CIPUYHHIOE 3apsKaH-
Hs xonaeHcaropa C1 (1 Mx®). Hapani, Koy KOHTaKTH NepepuBaya po3iMKHe-
Hi, KOHJICHCATOP PO3PSPKAETHCS Yepe3 MEPBHHHY OOMOTKY KOTYLIKH.

1106 3ano6irTu meperpiBaHHIO i NPOOMBAHHIO TPAH3KUCTOPA Y Pasi 30ib-
menHs EPC camoinaykuii nepBHHHOI OOMOTKH, 10 MOX€E CTATUCS 33 Majoi
4acTOTH 0OepTaHHA KONIHYACTOIO Baa JBUI'YHA Y1 OOPHBAHHS B KOJIi BUCOKOI
HAalpyTH, napajenbHo Koy KonjaeHcaropa Cl yBiMKHeHo kono 3 miopa VDI
Ta crabinitpona VD2 i3 3ycTpiYHUMHU HanpsMaM# IPIMUX poBigHocTtei. Ji-
on VD1 nepemikompkae NpOTiKaHHIO CTPYMY Bijl aKyMyNIATOpHOI Garapei yepes
ctabinitpon VD2 no3a nepBUHHOIO 0OMOTKOIO KOTYIIKH 3aIaTIOBaHHS.

3i 36inbmennsM EPC caMoiHgykiii mepBuHHOT 0OMOTKH KOTYMIKH 3aria-
moBaHus noHax 80 B (Hanpyra crabinizanii) cTabiniTpoH npormyckae uepes
cebe cTpym camomnyxuu HIYHTYIOUY JaHy 06MOTKy 3aBAsKM NPOTIKAHHIO
CTpYMY caMOiHAYKIi1 1o Koy crabinitpona VD2 i miona VD1 HAarpyra Ha 3a-
THCKa4yaxX NEepBHMHHOI OOMOTKH 3HIDKYEThCH, a e 3an00ira€ neperpiBaxHio Ta
npo6GHBAaHHIO TPAH3UCTOPA.

Sxmo EPC camoingykuii cTae mexmoro 3a 80 B, crabinitpod He nposo-
IuTh 4epe3 cebe cTpyM, i EPC caMoinayKuii BUTpadaeTsCs HA 3apsKaHHA
xoHaencaropa Cl.

EnexrponiTuunuii xonaencarop C2, yBIMKHEHUH NapalelbHO [0 reHepa-
TOpa, 3aXHIIA€E TPAH3UCTOP Bl IMIYIbCHUX [EPEHAIpYT, IO BUHUKAIOTE Y KO-
i reHepaTop — aKyMy/nsTopHa 6atapes. 3 HaIXOMKEHHAM IMITYJIbCY Halpyru
BiJ reHeparopa kongeHcarop C2 3apamKaeThes, a Lie 3MEHIIYE Hanpyry i iM-
IyAbC CHIM CTPYMY B KOIIi TPaH3MCTOPA, 3arpbiraroun Horo meperpiBaxHIo.

Y KOHTaKTHO-TPaH3MCTODHIH CHCTeMI 3amnanioBaHHS KOHTAaKTH NepepHBa-
4a pO3BAHTaXKEHi B CTPYMY KoJa EpBHHHOT OGMOTKH KOTYLUKH 3aa/II0BaH-
Hi, IO JIKBiJly€ OKHCIIEHHS Ta €pO3il0 KOHTAKTiB. 3aBAAKM IIbOMY BOHM HE
noTpebyOTh 3a4MINEHHS B IpoLeci excrutyarauii B Mexax 100-150 tuc. km
npodbiry aBromo6isa. KpiM 1bOro, yCyHeHHs OKMCIOEHHS Ta HiJTOPSHHS KOH-
TaKTiB IlepepuBaya 3a100irae 3MiHi 3a30py MiXXK HUMH H pO3PETyNIOBaHHIO KY-
Ta BHIIEPEIKECHHS 3analiOBaHHA IiJ 4ac eKCIlyarawii aBToMo6is.
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Hanpyra y BTopHHHOMY KOJIi IiIBHIYETHCS HEe MEHII AK Ha 25% nopisas-
HO 3 KJIACHYHOKO CHCTEMOIO 3ala0BaHHs, a L€ 301/Ib1Iy€e eHeprito iICKpOBOro
po3psay.

Iligpuiuenns eneprii iCKpoOBOro po3psay CIIPHSE [IOBHOMY 3TOPSHHIO HABITh
36iaHeH0i poboyoi CyMilli, IoNeriye MycK JBUTYHA Ta MNOJIMIILYE IpUAMAb-
HICTb i €KOHOMI4HICTb ABUIYHA (BUTpaTa NalbHOTO 3HUKYETHCS Ha 2%).

IpuxnagoM KOHTaKTHO-TPAH3UCTOPHOI CUCTEMH 3aMaIIOBAHHA € CHCTEMA
«Perma of t"yunid» (puc. 3.18), sxy po3pobuia Ta 3acTocyBaia Ha JErKOBHX i
BaHTaXHHUX aBToMOOULIX dipMa «Ford» (CIIA). Cuctema cxiagaerhes 3 Ta-
KHX €JIEMEHTIB: KOTYIIKH 3aIajlloBaHHA 3, mepepuBaya 2, posnoiinbuuka 4,
BUMUKa4a 3alajllOBaHHA S, TPAH3UCTOPHOIO KOMyTaTopa 1, mo MIiCTHTh HO-
TyxHHH Tpausuctop VT1, crabinitporn VD1, cneuiansuuii TproGMOTOSHUIM
Tpacopmarop TA, KOHAEHCATOPHU Ta PE3UCTOPH.
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Puc. 3.18. Ilpunyunosa cxema KOHMAKMHO-MPAKZUCMOPHOT
cucmemu 3ananoganus Qipmu «Fordy:
1 — mpanzucmopnuii komymamop, 2 — nepepusay; 3 — komyuixa
3ananioéantsn, 4 — po3nodibHUK, 5 — CEIYKU 3aNaniO8aHHA

CucreMa »uBHThCA Bifl 12-BonbTHOT akyMynsTopHoi 6atapei GB.
Ipuauun po6oTH cHCTeMH Takuid, Ax 1 Ha aBTomoGimax 3IJT ta TA3
(nuB. puc. 3.17). Ilponec 3akpHBaHHA TPaH3UCTOPA (OPMYETHCS CIELiamb-
HHM TPaHCHOPMATOPOM i3 TOPOINAaIbHUM OCEpAsAM, NEPBUHHA 0OMOTKA AKO-
ro yBIMKHEHa TOC/IiIOBHO 3 06MoTKoI0 W1 KoTyIukM 3anamoBanHs. Uepes
KOTYIUKY NpPOTIKa€ NEepBUHHUA CTpyM i, a o6bmoTka W3 1myHTye emiTepHo-
0a30BuH nepexij TpaH3uCTOpa yepe3 pesucrop R2. B 06MoTKax Lporo Tpasc-
¢dopmaropa W2 1a W3 Bunukae EPC npu po3MuKaHHI KOHTaKTiB epepuBaya.
EPC ob6motku W3 nie Ha eMiTepHHii nepexi TpaH3KCTOopa, i ACHITIOIUH Horo
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3axpusanns. EPC o6Motku W2 Takox Aie Ha 6a3y TpaH3UCTOPa, UM IPUCKO-
PIOE MpoLeC 3aKpUBaHHs. YMOBH KOMYTallii TPaH3MCTOPOM NIEPBUHHOIO CTPY-
My TIONIETILYIOThCS BMUKAaHHAM KoHzeHcaropa Cl. JIiaHKy eMiTep-KOJIeKTop
TPaH3HMCTOpPa 3aXHllac BiZ NepeHanpyru KpeMHIEBHI crabinitpos VDI, sxuii
YBIMKHEHO Tapasie/IbHO JI0 i€l aingaHky. 3aXUcT Bill BUNIAJKOBUX MEPEHANPYT
KOJia JKMBJIEHHS 3IiHCHIOETbCS KoHaeHcaTopom C2.

JlonarkoBuii pe3ucTop R, TPOXH PO3BAHTaXY€ KOTYIIKY 3aralioBaHHs Bl
TEIUIOBOr0 HABAHTA)KSHHS. Pezncmp R1 BMUKA€THCA NOCIIIOBHO B IEPBUHHE
KOO 711 0OMEXeHHs CHIM MEPBUHHOTO CTPYMY 1 [Ulf 3aXMCTY TPaH3HCTOpa
BiJl IEpeHaBaHTaXXEHHA LIOJI0 CTPYMY.

3a KinbKiCTIO 33CTOCOBAHMX TPAH3HCTOPIB yCi KOHTAKTHO-TPAH3HCTOPHI
CHCTEMH TOAINAIOTH HA OJ(HO- Ta 6araToTPaH3MCTOPHI.

Ha puc. 3.19 HaBeneHa cxeMa KOHTAKTHO-TPAH3MCTOPHOI CHCTEMH 3aa-
JNIOBAaHHA HiMeLbKoi ¢ipMu «Boschy, sika BCTaHOBJIEHA Ha Pi3HUX aBTOMOOi-
nax «Mersedes-Benz» nonepeaHix BUITyCKiB.
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Puc. 3.19. IIpunyunoea cxema KOHMAKMHO-MPAHZUCMOPHOT cucmemu
3anANIOBAHNA 3 NPOMINCHUM Mpan3ucmopom gipmu «Boschy:
1 — mpansucmopruii komymamop, 2 — nepepueay; 3 — Komywka
3ananosanns; 4 — po3nodinbHux; 5 — C6IYKU 3aNAn6aHHA

ITix yac 3aMHKAHHS KOHTAKTiB nepepuBaya CTpyM BiJl aKyMyJIATOpa 4epe3
BUMHKa4 S, NOJATKOBHH pe3ucTop R, nepexm emitep-6asa Tpansucropa VT1,
noTiMm yepes pesuctop R3 ta 3aMKHyT1 KOHTaKTH 2 npOTu(ae Ha Macy aBTOMO-
oins. Tomy “TPaH3HCTOP VTI BlIIKpPIBaCTbCH 1 uepe3 iioro eMiTepHO- KOJIEKTOP-
HUNA nepexm Ta PE3UCTOP R4 nporikae ctpyMm Ha 6asy-emitep VT2, a notim
Ha 6asy-emitep VT3 i gani go macu aroMo6ins. Kackan lapainrtosa (Tpas-
suctopu VT2 ta VT3) BiakpueaeTbcs. PoGouuii CTpyM Bif akyMynATOPHOL
Garapei uepe3 pe3ucTop R,, NepBHHHY 0OMOTKY W1 KOTYIIKH 3anaioBaHHs,
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pe3ucTtop R8 Ta xoseKTOpHO-eMITEpHUH EpeXil CUI0BOro Tpan3ucTopa VT3
IIPOTIKAE 10 MAacH aBTOMOOLIA.

I3 po3MHUKaHHAM KOHTAKTIB 2 JKBIAYETHCA Pi3HHMIL MOTEHIIATIB HA eMi-
TepHO-0a30BOMy nepexoni TpaHzucropa VT i BiH 3aKkpHBa€ThCs, IEPEPUBALO-
4K CTPyM KepyBaHHs Kackany Jlapninrroxa. Ilpu npoMy nepBUHHUH CTPYM
KOTYLIKH 3aNaniOBaHHs PO3MUKAETHCS, @ Y BTOPUHHOMY KON IHAYKYEThCSA BH-
coka Hanpyra. CrabimiTpod VD4 obMmexye Bennunny EPC camoinayxuii y
nepBuHHIH o6MoTIIi B Mexxax 120-140 B. Konnencaropu C1, C2 1 C3 Ta aion
VD2 3axuinae enekTpoHHU 6JIOK BiJ KOJMBAHB HANIPYTH UKEPEN KUBJIEHHS.
Kono 3BopotHoro 38°s3ky VD3, R5 npusHauene 111 Toro, o6 KOpoTKo4acHe
3aMUKaHHS KOHTaKTIB (IE€peHYaHHA) HE NOPYHIYBAJIO MPOLECY IHAYKYBaHHS
Bucokoi Hanpyru. [{e HeGaxkaHe 3aMUKaHHA MOXXE€ BUHUKHYTH 332 MaJIUX 4ac-
TOT 0OepTaHHA KOJIH4YACTOro Bajla B MOMEHT PO3MMKAHHA KOHTAKTiB Iepepu-
Baya Ha BIJIMIHY BiJl lepeH4aHHA KOHTAKTIB 32 BEJIMKMX YaCTOT OOEpTaHHS.

Bennunna ctpyMy, 10 3yMOBIIOE CAaMOOYHINEHHS KOHTAKTIB [lepeprBaya,
perymoeTbes 3a gonoMoroio pesucropa R1, a pesucropu R3 ta R4 obmexy-
10Tb CTpyM Oa3u.

OnHi€ro 3 Baji KOHTAKTHO-TPAH3UCTOPHOI CHCTEMH 3analiOBaHHs € Te, WO
Majla CHjla CTpyMy B Koni KepyBaHHs Tparsucropa (0,3-0,8 A) 3ymosnioe
0co0JIUBI BUMOTH O YHCTOTH TOBEPXHi KOHTAKTIB epepuBava. [3 He3HayHUM
3617bLIEHHAM IXHBOTO OIOpPY Yepe3 3a0pyJHEHHS, OKUCIAEHHS YU 3aMacilio-
BaHHA CWIA CTPYMY KepyBaHHsS TPAH3HCTOPOM 3HIKYETHCH, TPAH3HCTOP HE
BIJIKPHBAETbCS 1 ABUIYH HE 3aNmyCKaeThCsA. BHACHiIOK JepeHYaHHs KOHTAK-
TiB y KOHTaKTHO-TPaH3MCTOPHIH CHCTEMi 3alaliOBaHHS BTOPUHHA HAIpyra
3MEHIY€eTbcA. MakcuMalnbHa 4acToTa Mojadi iICKOp 3011bIIY€EThCA HE3HAYHO
MOPIiBHAHO 3 KIACHYHOI CHCTEMON0. 3 OIIAy Ha MeXaHiyHe CHpallOBaHHs
KOHTAKTIB IOTPiOHO Hepionu4vHO peryiioBary 3a30p Mix HuMH. Tomy B Gara-
TOLULTIHAPOBHX BUCOKOOOEPTOBHMX IBHIYHAX, AKi MOTPeOYyHOTh BEIHKOI Hac-
TOTH N0AaYi ICKOP, iHOZI 3aCTOCOBYIOTh JBa HE3ANEIKHHX KOJIA 3aHAIIOBAHHS
(nonpiiHuit nepeprBady, ABI KOTYILKH 3alajJlOBaHHA).

3.7. TpaH3ncTOopHa 6e3KOHTaKTHA CUCTeMa 3ananioBaHHA.
MpuHuMn gii. JaTynKkn-po3noginbHMKmn

3acTocyBaHHs GE3KOHTAaKTHUX TPAH3HCTOPHUX CHCTEM 3alAIFOBAHHA JAE
3MOTy YCYHYTH BalM KOHTaKTHO-TPAH3MCTOPHMX CHCTEM 3aBISKH BEJIUKIH
TOYHOCTI [0/1a4i iCKOP 1 BIACYTHOCTI KOHTAKTIB.

TpansucTopHi 6e3KOHTAKTHI CUCTEMH 3aNlalOBaHHA [10YaH 3aCTOCOBYBa-
THCS 3 80-X POKIB MUHYJIOTO CTOJITTA 1 3 TUX Hip HOCTIHHO BAOCKOHAIIOKOTh-
. SIKIno B KNacU4HIN cHcTeMi 3ananroBaHHs KOHTAKTH NlepepuBaya 6e3noce-
pelHbO PO3MUKAIOTH [IEPBHHHE KONO, 8 B KOHTAKTHO-TPAH3UCTOPHIH CHCTEMI
I KOHTaKTH KOMYTYIOTb KOJIO KEPYBaHHs TPAH3UCTOPOM, TO B TPAH3UCTOPHIM
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0E3KOHTAKTHIH CUCTEMI KepyBaHHs TPaH3UCTOpa cTae Ge3KOHTaKTHUM. B nux
CHCTEMax CHJIOBHII TPaH3MCTOP KOMYTATOPA, 110 NePEPUBAE KOJIO MEPBHHHOL
OOMOTKM KOTYIIKM 3ariajilOBaHHi, CIPalbOBYE Mif AIEH0 €JIEKTPUYHOIO iM-
MYJIbCY, CTBOPEHOTO OE3KOHTAKTHUM JaTYHKOM.

B poni 6e3KOHTaKTHUX JaT4UKIB 3 MEXaHIYHHUM NPHBOJOM Bijl PO3IIOALTE-
goro Bajia JIB3 Oynau DOCHiZPKEH! MarHiTOeNeKTPHYHI, 1HAYKII#iHI, eleKTpo-
MarHitHi, FeHepaTopHi, ONTHYHI Ta IHIII TIEPETBOPIOBAYI MEXaHIYHOTO 00ep-
TaHHA B €IEKTPHUYHHUIA CUTHATL.

Crouarky K OUIbII OPOCTHH 1 NOCTATHLO HAIMHMMA, INMPOKE BIPOBAIKEHHA
OTPHM3B MarHITOENEKTPHYHMIT JaTuHK. AJie 3 po3poOKOI0 JaTUHKa, 110 IPALOE
Ha edexTi Xoma, OCTaHHIH CTaB OCHOBHUM €JIEMEHTOM ULl BCIX HAaCTYIHMX
€JIEKTPOHHHX CUCTEM 3aIlallOBaHHA, 110 CEPIHHO BUITYCKAIOTHCS 32 KOPAOHOM.

Ha puc. 3.20 HaBeeHO HIPHHLMIIOBY CXeMY TPaH3UCTOPHOI OE3KOHTAKTHOL
CHCTEMH 3anajll0BaHHs 3 HAKONIMYEHHAM €Heprii B 1HIyKTUBHOCTI 3 MarHiTo-
€JIEKTpU4HUM AaTyukoM. CxeMa npaifioe Tak. Konu xpecronoaibHuii mMaruir
HepyxoMmuii, Tpansuctop VT1 3akputuii, i cTpyM y nepBuHHIA obmoTii W1
KOTYIUKH 3aNailoBaHHsA 3 He npotikae. Koau MarHiT obepraerscs, B 0OMOTILI
Jarqyuka 2 inayxyerbes 3minHa EPC, sika xepye Tpansucropom. I1ig gac no-
3MTUBHUX MIBIEPIOAIB HANPYTH Ha HAaTYUKY TPAH3UCTOp nepebyBae B craHi
HACHYEHH:, 8 HETaTUBHUX — Y CTaHi BIATUHY. Koy TpaH3UCcTOp BIAKPUTHH,
BiZi akyMynsTOpHOL OaTapel uepes nepexiy eMiTep-KoJIEKTOp i EPBUHAY 06-
MOTKY KOTYILIKH 3aIIaJIIOBaHHSA NMPOTiKae cTpyM. 3a HerarusHol EPC Tpansuc-
TOP 32KPHUBAETHCS, CTPYM y IIEPBUHHIM 00OMOTIII IepepHBacTLCS 1 y BTOPUHHIH
obMoTui iHAyKyeThes 3HauHa EPC. KinbKicTh nap HomociB MarHity naryuxa
Ma€ BIAMOBIATH KUTBKOCTI LIWIIHAPIB JIBUTYHA.
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Puc. 3.20. lpunyunoea cxema 6e3KOHMAaKmHoi cucmemu
3ananoeanHts 3 MAzHIMOer eKMPUIHUM OAMYUKOM.
I — akymynamopua 6amapes; 2 — mazHimoenexmpuynuil OamuuK;
3 — KomywKa 3anamosanis, 4 — po3nodinbHUK, 5 — C8IUKU 3aNAn08anHs
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Sk 6a4MMO 31 CXEMH, KOHTAKTH [lepeprBaya 3aMiHeHO GE3KOHTaKTHHM 14T~
YHKOM.

OTxe, 3aMiCTh IepepHUBadiB Y KIIACHUHIH | KOHTAKTHO-TPaH3KCTOPHIA CHC-
TeMaX 3anaIloBaHHA B Oe3KOHTAKTHIN TPaH3UCTOPHIH 3aCTOCOBAHO AATYMKH-
PO3NOALTLHUKA. BUroToBIISII0TS iX Ha 6a3i TpajuLiHUX NepepuBaviB-poO3NO-
JiNBHUKIB, OIHAK By30JI lepepyBaya 3aMiHIOIOTb OE3KOHTAKTHAM JATYHKOM.

HpyHIMIIOBY CXeMY MarHiTO€JIeKTPHYHOrO JaT9MKa HaBeAeHO Ha puc. 3.21.
Tlig yac oSepranns 3yG4acToro Martira B 0OMOTII CTaTopa 3riIHO 13 3aKOHOM
inayKuii BUEMKae 3MidHa Hanpyra. Konu onuH i3 3y0uiB Martita HabmxaeThes
110 0OMOTKH, HANpyra B Hil LIBUAKO 3pOCTAE, AOCATAE MAKCUMYMY, IOTIM 3y0elt:
PO3MILIY€ETHCS Ha cepenHii miHii 0GMOTKH, TiCNA NBOTO, KOMH BiH BiOJAMUTHCH,
IIBU/KC 3MIHIOE 3HAK 1 301MbLIYETHCS B '
[POTHIIC)KHOMY HANPsIMi 0 MaKCUMyMy.
Hanpyra jye IUBHAKO 3MIiHIOETBCS Bifl
TIO3UTHBHOTO MAKCMMyMy /{0 HEraTHB-
HOIO, TOMY HYJbOBHI Mepexin MiXk HUMH
MOXHA BUKOPUCTATH 118 KepYBAHHSA CHC-
TEMOI0 3amaaoBaHHA. JyCuacTvil mar-
BITHUHA AKIP BCTAHOBNCHO Y 3BMYAHHMH
kopnyc nepepuBada. Kinbkicts 3yOuiB
3aJI€XHTh BIA KIIEKOCTI AMIHAPIB 1 TAKT-
gocTi apurysa. Hanpyra, gky BupoOnse

TEHEpPaTOPHUIl [aT4yuK, 3aNeXdlb Bil I
4ACTOTH ONEPTAHHA ZKOPS TA KOTO KOH- Puc. 3.21. Ipunyunoea cxema

CTPYKNii, i Mac 3a6e3neuMTH HAMIHRICT, — MaZHImORIEKMPUIHOZO OamyuKa
ATIANIOBAHHS HABITh 3a MaJOi 4acTOTH 078 YOMUPUYULIHOPOGGO OBUZYHA!
06CpT~'.lHH$[ g yac FIyCKY ABUTYHA. 1 —maenim, 2 - cmamon, 3 — obmomxa
TpuknagoM peanizauil MarHiTOENISKTPUYHOTC AAT4UKA MOXKE CIYKUTH
JATIHK-POSHOAULHIK 24.37G6 (puc. 3.22). Bid cknanacTses 3 TAKUX OCHOB-
HHX BY3/1iB: MArHiTOEIEKTP#YHOTO TeHEPATOPHOIO JATUHKa 13 cTaTopoM 13 Ta
poropom 21, BiguieHTpoBoro peryisTopa 16, Bakyymuoro perynstopa 6. Kop-
nvc 3 RHIIMTO 3 aOMIHIEBOTO CTUIABY, @ Y XBOCTORIW HOrO 4acTHHI PO3MILIEHO
LIACTHHY 2 OKTAH-KOPEKTOPa, NPUSHAUEHOTS I8 PYUHOTO PEryIIOBAHHSA MO-
MEHTY icxpoyTBOpquﬂ Ta KplivieHHs JaT4HUKa-po3NoainprHUKA Ha ABUIYHI.

Harunk: po3nomnmm1< OPUBOAUTECA B PyX uepes HpHCII,HYBaIIbHHH HIMT
1, sixkui 3ar<pmneuo ua paguky 18. JUna smaniyBaHHA nifnunHuka 19 sanuka
18 Ta ynopuoro nigmuunuuka 17 y Kopayci NOCTaBIe€HO MacISIHKY 4.

Potop 21 farunka — 1e KinbleBui DOCTiiHMHA Mardit 26 i3 IUIBHO IPUTHC-
HEHMMH J10 HBOI'O 3BEPXY Ta 3HM3Y 8-mosmocHuMH obokimamu 25 i 27, mo MiuHo
3aKpiruieHi Ha Brynui 12, va BepxHili yacTHdi Axoi posmizuero Giryxenp 11 Bucoko-
BOJITHOTO PO3HOLILHOTO NPUCTPOIO. Y HIDKHIH 4acTUHI BTy 12 € ma3, B AKni
BXOJUTb BHCTYIT BTYJIKH, HEPYXOMO 3aKpiIUIeH1ii Ha OBIAKOBIH I1aCTHHI poTOpa.
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Puc. 3.22. lamuux-posnodinouux 24.3706:

a — 3azanbhull 6uanao; 6 — Koncmpykyis damyuxa, 1 - NPUEOHYBATbHUL WUn,
2 — nnacmuna; 3 - kopnyc; 4 — macnanxa; 5 ~ eusio; 6 — 8AKYYMHULL pezynamop;
7 — kpuwixa; 8 — gyzinoHuti konmaxm;, 9, 10 — enekmpoou,

11 — Gizyneyb-po3nodinenux; 12 — emynka; 13 — cmamop; 14 — onopa, 15, 17,
19 — nidwunnuxu; 16 — sioyenmpogui pezynsimop; 18 — ean; 20 — nozuauxu,
21 — pomop; 22, 24 — nomocui naacmunu; 23 — obmomxa; 25, 27 — 06otimu
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Crarop 13 narumka — 11e 06MoTKa 23, BMillleHa y 8-[OMIOCHUX IACTHHAX
221 24, 3’ennanux Mix coboro 3axenxamu. CTaTop Mae OMH i307160BaHMIA
BUBIZ 5, po3MillleHuH Ha KOpryci po3noinbHuka. Jpyruii KiHeub o6MOTKH
NpoBOAAaMHU 3’€HaHO 3 xoprycoM. Crarop 13 3a fonomororo onop 14 nocras-
JICHO HA PYXOMIii IIACTHHI, HEPYXOMO 3aKpilUIeHiil Ha BHYTpiuHI} 06MOTLI
nijumnuuka 15, 3oBHiwHw0 060iMy mimmunHuka 15 3aKpIIUIEHO HEPYXOMO
11010 Kopiycy 3. Pyxoma niacTuna WapHipHO 3’€AHAaHA 3 TATOK BAKYYMHOIO
perymnsaropa 6.

Orxe, BiAUEHTPOBHH perynsTop 3abe3nedye 3MiHy BHNEpe/LKSHHS 3ama-
/II0BaHHS, HOBEPTAIOYH POTOP AATYMKA BIAHOCHO CTATOPA, & BAKYYMHHIA pery-
JATOP MOBEPTAE CTATOP BIAHOCHO POTOpA.

BrcokoBONSTHUI po3NOAiNbHMI IPHUCTPiii Mae KPUILKY 7 3 JeB’ATbMA BH-
BOaMH. 3 BHYTPIlHBOIO 6OKY B LEHTPAILHOMY BHBOAI PO3MILIEHO PyXOMHiA
BYTUIbHHH KOHTAKT 8, sikuii 3a0e3neuye eNeKTPHIHIIA KOHTAKT Mix LEHTPAJIb~
HUM BUBOJOM i enektponoM 10 6iryuus 11. Uepes enexrponu 9 Bucoka Hamnpy-
Ta HAIXOAHMTB 10 8 BACOKOBOJILTHHX BUBOJIIB, IPU3HAYEHUX 1IA IIPHEHAHHA 3
IIPOBOZAAMY BUCOKOT HANIPYTH Bijl CBIYOK 3alalOBaHHS.

J171s BCTaHOB/EHHS TOYATKOBOIO KyTa BHNEPEIKCHHS 3alajllOBAHHA HA
POTOpI # cTaTopi AaTuMKa 3po6IeHo no3HaukH 20, AKi MalOTh 36iraTHCs, AKIIO
KOJIIHYaCTHH Bajl ABHI'YHa 1epebyBac B IOIOXKEHH], 140 BiANOBIAAE MOMEHTO-
Bl iICKPOYTBOPEHHS B IEPLIOMY IHITiHPI.

Sk 6yi1o cka3zaHo BHILE, OCTAHHIM
4acoM B yCbOMY CBITI Ha aBTOMOOi-
JISX HIMPOKO 3aCTOCOBYHOTH JaT4H-
Kd, NPHHUMN Iii SKMX IPYHTYEThbCA
Ha edexti Xomna (puc. 3.23). Edexr
Xonna BUHMKAE B IUIACTHHI, depes3
Ky TPOTIKa€e CTpyM /, KON mij nps-
MHM KyTOM Ha Hei Ji€ MaruiTHe none

B. EPC Xonna Bu3HauaioTs 3a dop- Puc. 3.23. [lo npunyuny 0it
MyJ1050: damyuxa Xoana

E, = (K IB)/h,

S

ne K, — crana Xonna; I — cuna ctpyMy; B — inayKuis maruitsoro mons; h —
TOBIIMHA IJIACTUHH.

MakcuManbHO BUSABIAETBCS LieH €eKT y IIacTHHaX i3 HAaMiBIIPOBi AHHKO-
BOTO MaTepiaiy (repMaHito, KpeMHilo, apceHiay ramiio, iHaiw).

Benuunna EPC Xomna myxe mana i Tomy Mae 6yTd migcuieHa no6nuzy
[LIaCTUHM JJ1sl TOTO, 06 yCYHYTH BIUIUB palioeNeKTpHYHuX nepemkon. Tomy
KOHCTPYKTHBHO 1 TEXHOJOTIYHO €l1eMeHT XOJU1a i MiACH/IIOBaNbHA CXeMa Mic-
AT Miacutosad 4, Tpurep LlImirra 5, BuxinHuit Tpansucrop 6 Ta crabirizarop
Hanpyru 7, ki BUTOTOBIEH y BUITIAAl iHTErpaibsHOT MikpocxeMu (puc. 3.24).
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Puc. 3.24. Cxema beskoHmaxkmHnozo
MIKponepemuKaya, o npayroe
Ha egpexmi Xonna:
1 — maenim; 2 — pomop; 3 — yymnueui
enemenm, 4 — niocumosay; 5 — mpuzep
LImimma, 6 — 8uxioHuil mpanzucmop;
7 — cmabinizamop Hanpyau

Slxio obepraerbci Bal PpO3MNO-
JIUibHHUKA, 8 3 HUM 1 poTOp 2, TO Mar-
HiTHE II0Jie, CTBOPCHE IIOCTIHHUM
MAarHiToM 1, 3aKpHBa€ThCA €KPaHOM
Y BIIKPUBAETbCS IPX IPOXOMKEH-
Hi [Ipopi3y. SIKIo MardiTHe Mone 110-
Tpaisi€ Ha INOBEPXHIO ILIACTHHH,
creoproetbest EPC Xomna, sxa nin-
CHJIIOETHCA NIACWIIOBaYeM 4 1 Hamxo-
IUTH 10 0a31 BUX1IHOTO TPAH3UCTOpa
6, sxuil BigkpuBaeThed. Ilpu 3axpu-
BAHHI €KPAaHOM MAarHiTHOIO IOTOKY
B rwiactuHi He Bunukae EPC Xomna i
BHUXiAHUI TPaH3UCTOP 3aKPUBAETHCA.

OTxe, Ha BUXOZi MIKPOCXEMH 3HIMAIOTBCS CUTHAIH NPAMOKYTHOI pOpMH.

IpuknagoM peanizauii AaT4uka, WO npamtoe Ha edexri Xonna, ClayKuTh
naTuuk-po3noninsauk 40.3706 (puc. 3.25), skuil Mac 4yTNUBUH €IEMEHT i3
MiKpOCXEMOI0, onKcaHow Buiue. Lleil [aT4nK ropU3OHTANBHOrO TUMY i Ma€
KOPIYC 5, BUWIMTHH 3 aJlIOMiHI€BOrO CIUIaBy. JlaTYHMK-PO3MOALILHHK NPHBO-
JMThCA B pyX yepe3s MydTy 1 i Baa 2, Ha IPOTHIEXKHOMY KiHIli AKOTO po3Mille-
Ho 6irynens 11. Bucoka Hanpyra Mix CBi4KaMH 3aNajllOBaHHA PO3NOAUIAEThCS
3a JONIOMOTOI0 BUBOAIB, po3Milenux Ha kpuuui 10, npuxpinenii go xopmy-
ca 5 TppoMa rBUHTaMu 12. BHCOKOBONLTHY YaCTHHY NPHCTPOXO BiJOKpeMIe-
HO BiJl pelITH KOHCTPYKUii meperoposkoro 9. Ban 2 obepraersea y BTynkax 3
Ta 6. CanbHKK 4 NEPENIKOIKAE MOTPAIUISHHIO Maciia y BHYTPIIIHIO YaCTHHY
kopmyca. J[o pyxoMoi ruiacTHHU 7, Ha fKif 3aKpinJIeHO HamiBIPOBIJHUKOBHH
JaT4HK 13 i3 MarsiToM, IPUEIHAHO TATY Bi BaKyyMHOTIO perynaropa 18.

Tpu BuBOIM JaryvKa MPOBOJAAMHU 3’€JHAHO 3 BMBOAAaMHM IuTekepa 17. V
npopisi gatunka 13 obepraerses porop (wropka) 14, Axuit BTynkowo 15 3’en-
HaHUi i3 HOBIIXOBOI ILTACTHUHOIO BiILIEHTPOBOTO perynaTopa 16.

Ortxe, mig yac poGOTH BIALEHTPOBOTO PErynATOpa NOBiAKOBA ILIACTHHA I10-
BEPTAE 3aMMKa4 BIAHOCHO JaT4YMKa, a M1ij 4ac po6OTH BaKyyMHOIO PEryisTopa
JaTYMK Pa3oM i3 PyXOMOIO IJIACTHHOO MIOBEPTAETHCA BITHOCHO 3aMHUKava.

KoTywmku 3anmanioBaHHs B OS3KOHTAKTHMX CHCTEMaXx 3alajlOBaHHA Ma-
I0Th TAKy CaMy KOHCTPYKLIO, 10 i Y KOHTAKTHO-TPAH3UCTOPHUX. OOMOTKH
3’€/lHAHO 3a aBTOTPaHC(POPMATOPHOK CXeMOK. OCOOIMBICTIO KOHCTPYKILH
€ BIIHOCHO HM3bKM omip nepBuHHOI 06MoTKH (0,5 OmM), 10 Aa€ 3Mory 310-
Oysarn cTabinpHi BUXiAHI XapaKTEPUCTHKHU 31 3SMEHIUEHHAM HaNpyry XKUB-
neHHs no 6 B.

Vci BHCOKOBOJBTHI J€Talli CHCTEMU BHUIOTOBJIEHO 31 CIELiaJbHOI MacT-
MacH THIly CKJIOHAIIOBHEHOTO HamiBOyTHIeHTepedTanary, IyrocTiikoi, sxa 3
BEJIMKHM 3al1aCOM BUTPUMYE yTBOPIOBaHY CHCTEMOIO BHCOKY HaIpyTYy.
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Puc. 3.25. Jamuur-posnodirenuk 40.3706:

1 = mypma; 2 — 6an; 3, 6 — emynku; 4 — canbhuk; 5 — KOpnyc; 7 — pyxoma
miacmuna; 8 — nidwunnux; 9 — nepezopodka; 10 — kpuwika; 11 — bizyneys;
12 — 2eunm; 13 - damyux Xoana; 14 — pomop-wmopka; 15 — emyaxa;
16 — gioyenmposuii pezynamop, 17 — wmexep; 18 — 6axyymHui pezyramop
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Tpansucropni komyTaTopn Ta ix po6oTa y Ge3KOHTAKTHHX CHCTeMAax
3anamoBaHHs. [pukianoM 6e3KOHTAKTHOI CHCTEMH 3amasioBaHHs 3 MarHi-
TOC/IEKTPUYHUM T€HEPATOPHUM AATYHKOM MOXe GyTH CHCTEMA, 110 BCTAHOB-
JI0EThCS Ha aBTOMOOLIAX TA3-2401, -3102, -3129, -6602 Ta inmux Mozaudika-
uisx wporo 3aBoxy (puc. 3.26). Boua cknagaeTbes 3 JaTYHKa-PO3IOAIILHHUKA
20.3706 un 24.3706, TpansucTopHOro KomyTaropa 13.373401, KOTYILIKH 3ara-
moBauus b116, nonarkosoro pesuctopa 14.3729, 36n0k0Banoro 3 peie IyCcKy
CTapTepa, CBIYOK, 3aMKa 3anajIloBaHHs.

Vo2

R1

Puc. 3.26. Cxema cucmemu 3ananosanns 3 6e3koHmaxmuum
MazHimoenexmpusHumM damyuKkom i mpanzucmoprum komymamopom 13.3734.01

Ilpn BrIIOYEHOMY 3aMKy 3anaJlloBaHHs S i HETPAILIOIOUOMY JBUIYHI, TOO-
TO KOIM POTOp JaT4HMKa He 00epTacThes, 260 NpH HeraTMBHOMY MiBMepioi
CHrHaly natyuka 6asa VT1 mac HymbOBMif IIOTeHuian i BiH 3akpuTHii. Basa
VT2 yepe3 VD3, pesucropu R3 ta R7 oTpuMye nosuTHBHii noTenmian, i Big
BifkpuBacTbcd. CTpyM, 10 npotikae yepes VT2, crBoproe Ha R10 nepenan
Hanpyru 3 nmocoM 6ins 6asu VT3, i Bin Takok Bimkpusaetscs. Uepes Bin-
KpuTHii Tpausuctop VT3 y neperuHiii 06MOTLI KOTyIIKM 3ananioBanHs npo-
TiKATHME CTPYM.

Y HacTynHuit MOMEHT IPH NIOBOPOTi POTOPa AATYMKA Ha AeKHii KyT 20 6a-
3u VT1 uepe3 R2, VD1 ta R4 Haniiine nosutusuuii iMmynsc. Toxi TPaH3UCTOP
VTI Binkpuertses, myHTyodn sxonu VT2 ta VT3, sxi 3aKPHIOTHCS.

Y MOMeHT 3aKpuTTs TpaH3ucTopa VT3 cTpyM uepes EPBUHHY 0OMOTKY W1
TIEPEPUBAETLCA 1 y BTOPHHHIH 06MOTLI W2 BUHHKAE iMIYIIEC BUCOKOT Harpyry,
AKHH HAIXOMUTh YEPE3 PO3NOALILHUK JI0 BiNOBIAHOI CBIYKH 3aNaIOBAHHS.

Crabinitpon VD4 Tta pesuctopu R3 i RS npusnadeni s o6MexeHHs Ha-
TIpyru XuBieHHA, koHaeHcatopu C2, C3, C5 i C6 — ans 3rnamxyBaHHs iM-
IyJIbCIB HAIPYTH, IO BUHUKAIOTh Y CHCTEMI. Kongencarop C4 i pesuctop R8
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CTBOPIOIOTH IIO3UTHBHHIH 3BOPOTHHI 3B’A30K, 110 CIIPUAE NPUCKOPEHHIO Hepe-
ximHoro nporecy (Bizkpurtio VT1 i 3akpurtio VT2 1 VT3). diox VD3 3axu-
A€ TPaH3UCTOPH Y pa3i BUNAAKOBOI 3MiHH MOJSAPHOCTI JIKepesa >KUBICHHS.
Pesucrop R2 ob6Mexye cTpyM MarfiToeaeKTpUYHOro JaT4UKa.

Ha puc. 3.27 naBenena cucreMa 3anaoBaHHs HiMelpkol ipmu «Boschy 3
O€3KOHTaKTHHM IeHepaTopHUM AatuukoM. Tpansuctopu VT1 i VT2 cTBOpro-
I0Th MOHOCTA0UIPHHH MynsTHBIOpaTOp, TpaHzucTop VT3 miacuimioe curHain,
a TpaH3ucTop VT4 nepemukae nepBuHHe Kono. [Ipy crilikoMy cTaHi MynbTH-
BibpaTopa 6a3a-eMitep Tpausuctopa VT1 3’enHaHo, i BIH 3aKpUTHIi, @ TpaH-
suctopu VT2, VT3 ta VT4 npoBoasTh CTpyM, OCKUIBKHU € IIPOTIKAHHSA CTPYMY
KepYBAHHA MO KOJIY: «+» aKyMyJIsaTOpa — 3aMOK 3alalloBaHHA S — Pe3UCTOp
RS — nion VD3 — 6asa-emitep VT2 — 6aza-emitep VT3 — maca aBromo6ins.
Ipun Binkputomy Tpansuctopi VI3 € i cTpyM kepyBanus VT4 mo xomy: «+»
aKyMy/IsTopa — 3aMOK 3aNaIOBaHHA S — eMitep-0asa — VT4 — pesuctop R7
— Konekrop-eMitep VT3 — maca. ko tpansucrop VT4 Binkpuro, T0 CTpyM
MPOTIKAE 1 uepe3 MepBHUHHY OOMOTKY KOTYIIKH 3alaIIOBAHHA: «+» aKyMy.d-
TOpa — 3aMOK 3aNallOBaHHsA — eMiTep-KonekTop VT4 — nonarkoBuii pe3ucTop
R, — nepsunHa 0OMOTKa KOTYIIKH 3alIalOBaHHs — Maca.

Puc. 3.27. Cxema mpanzucmopHoi cucmemu 3anantoéanns ¢ipmu
«Boschy i3 kepysannam Ge3KOHMAKMHUM OAMYUKOM.
1 — maznimoenexmpuynuii 0amuuk; 2 — mpaH3uCmMOpHUT KOMymamop;
3 — komywixa 3ananio6arHs; 4 — po3nodinbHUK, 5 — C8IYKU 3aNaniO8AHHS
I3 nonaueto Ha 6a3y Tpan3ucTopa V11 HO3UTUBHOIO NOTEHLIAITY, LIO BUPOO-
1€ IeHepaTOpHHUH arT4MK, MOHOCTAOUIBHMH MYIBTHBIOpPAaTOp NEPEMHKAETH-
ca. Tpausucrop VT1 Binkpusaerscs, a Tpansuctopu VT2, VT3 ta VT4 3akpu-
BalOTLCs, CTPYM Y NEPBHHHIN 0OMOTII KOTYIIKH 3aMaliOBaHHs IPUIHHAETHCA,
a y BropuHHiii BuHukae EPC Bucokoi Hanpyru. Lleii cTan 30epiraerscs 10T,
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JIOKM HanpyTa KoHaencaropa C3, 1o 3apsamKaeTbes 4epes pesucTop RS, nocsrae
3HAYEHHS!, OTPIGHOro 115 BIAKPHTTA Tpan3ucTopa V12. Ilpu 1boMy MynsTH-
BiOpatop noBepTacThes y BUXiAHE NonokeHHA. Pesuctop R6 npusHayenuit mis
HOpUCKOpeHHs npolecy nepemuxanns. Jion VD1 Bincikac HeraruBuui miBnepi-
OJ1 1aT4MKA, 1[0 HE BUKOPUCTOBYETHCS A KepyBaHHs. CKIaneHuHi TPaH3UCTOp
VT3-VT4 norpibeH yepe3 3Ha4HUI CTPyM KEPYBaHHS CHJIOBOIO TPaH3UCTOPA,
OCKIJIbKY PEryI0BaHHs 3HaUHOTO CTPYMY KepyBaHHs 0a3u 3a J0NIOMOTOX0 JIMILIE
HOINBHHKA HANPYrH HE3ANOBUILHE 33 MOTY)KHICTIO TA HarPiBaHHAM.

Po3rnsanyTi BHle 1B O€3KOHTaKTHI CHCTEMH 3aNaj}OBaHHA MaroTh Baau,
OCKLIBKM He mepenbadaioTh 0OMeXEHHS aMIUITYAH CTPYMYy MEPBHHHOIO KO-
na. B HUX aMmuIiTy[a BACOKOBOJILTHOTO IMITY/IbCY Ha BTOPHHHIA 0OMOTLI KO-
TYLIKHM 3aNajll0BaHHs, K 1 B KOHTaKTHi# CHCTeMi, 3aJIeXHUTh Bijl 4acTOTH 06ep-
TaHHs ABUTYHA, 2 TAKOX BiJ HAIPYrd B GOPTOBiH Mepesxi.

Ha 3MiHy TakiM KOMYTaToOpaM (3 Heperyab0BaHO aMILTITYI0K0 NIEPBUHHOIO
CTPYMY) IIPHUHILIUTA KOMYTATOPH, B IKMX CTPYM 3apsaay iHIyKTHBHOCTI, TOOGTO 4ac
HPOXO/PKEHHA CTPYMy Y€pe3 IepBUHHY OOMOTKY, MIATPUMYETLCS NOCTIHHUH B
3aJlaHHX MEXax LIIIXOM KepyBaHHs 4acoM BIJIKPHUTOTO CTaHY BHXIZHOIO TPaH-
suctopa. [le 3axuiae BUXiHUIA TPAH3UCTOP KOMYTATOpPa Bij MEPEBAHTAXKEHD
[0 CTPYMy, @ TAKOXK CTabiNli3ye aMIUTiTy Xy CTpyMy 3apsiy NpH 3MiHi HANpyry B
GopTosiit Mepexi. Buxinna vanpyra U, npH LOMY TaKOX CTabisli3yeThes.

Tak, Ha nepeaHbONPUBOAHMX aBTomMobinsx BA3-2108, -2109, -1111 Ta
3A3-1102 BcTaHOBAEHO GE3KOHTAKTHY CHCTEMY 3alaJIIOBAHHA, KA MICTHTh
TPaH3MCTOpHHI KoMyTatop 36.3734 Ta naTuuk-posnoainsuuk 40.3706.

[IpUHIUIIOBY CXeMy TPaH3UCTOPHOIO KOMYTaTopa i€l CHCTEMH 3alaliio-
BaHHs 300paxeH0 Ha puc. 3.28, a qiarpamy, fxa MOACHIOE NPUHIMI AiT pobo-
TH, — Ha pHc. 3.29.

Komyrarop MicTuTh!

— BXiJHMI1 iHBEpTOp, BUKOHAHHH Ha Tpan3ucTopi VT1;

— BY30J1 3aXMCTY Bi IPOXOI)KCHHS CTPYMY B KOTYILLI] 3aIIaJIFOBAHHA Y BH-
NajKy 3aMKHEHMX KOHTAKTiB BUMHKaya 3aNajoBaHHs 1 HEIPallOKUOro JBHU-
rysa; BUKOHaHMH Ha nigcumonayi DAL.1;

— 06MexXyBau CTpyMy, BUKOHaHUH Ha niacwmoBadi DA1.4 ta pesucropax
R361R37;

— BMXiAHMI TigCKIXOBaY, BUKOHAHUI Ha TpaH3ucTopax VI3 1 VT4,

— cTabini3aTop HanpyrH )XUBICHHS, BUKOHaHMI Ha pe3ucTtopi R30 i cTabi-
nitporit VD4;

SIKIo KoMiHYacTHi Bai obepTaeThes, TO 3 Aarduka Xoyula (TOYKa o Ha
puc. 3.28) 1o Gasu Tpansucropa VT1 HaAXOAATh IMITY/bCH IPAMOKYTHOT op-
M (miarpama o Ha puc. 3.28). Tpausuctop VT1 iHBepTye iMMynbCH, IO Ha-
iy, ¢popMmyroun Ha BUXoZi (AMB. Touky 6 Ha puc. 3.28) curnan 6 (aus.
niarpamy 6 Ha puc. 3.28), sKuii CAYKXHTb JUIA 3apAMLKaHHA IHTErpaTopa, CKia-
nIeHoro Ha niacunosadi DAL.2.
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U8 VBIMKHEHHSI B KOJIO 3BOPOTHOIO

3B’A3Ky INJCHIIOBAaYa KOHIEHCATOpa

l-_ C3 zabe3neuye ninifinuit xapakrep 3a-

& psaHoro mpouecy. Jlo apyroro Bxomy

, iHTerparopa i3 MORIILHUKA HANPYTH

] 7 R28-R7-R9 HanxoanTs onopuuii cur-

HaJl, 3HAK SKOTO IIPOTHIIEXHHUIH 3HAKY

A~ 5 cursaiy 6. IToku 3 iHBepTOpa 10 BXO-

Iy iHTerparopa HaIXOOUTh CHTHAl 6,

KOHJICHCATOp 3apsmXaeThcsa. Makcu-

MaJibHMH piBeHb HaNpyry 3apsay 3a-

TIEXHUTH Bifl IapaMeTpiB kona R4-—R5-

o R8-C3. Pesucrop RS € Hanamanum

. i/ 9ac PEryoBaHHsA MAKCUMAJILHOTO

] piBHS Hanpyru 3apsiay. [Ipouec pos-

* pALKaHHA BH3Ha4ac Koo R28-R7-

{lodm 1) Ny R9-C3, napameTtpu sikoro 106uparoTs

o TaK, mo6 BOHO 3aKiHYWIOCS paHille,
y s _ HIX HaJif/1e HOBHIA KepPyBaIbHHIA CHUT-

7 // Hau 6 ot 3aPAKAHHS.

% Curnan 3 iHTerparopa (IuB. TOUKY
6 Ha puc. 3.28) gepe3 pesuctop R19
HAaIXOOUTh O BXOAY KOMIapaTopa,
BHKOHAHOTO Ha migcumoBayi DA1.3,
1€ BiH IIOPIBHIOETHCS 3 OTIOPHHM CHT-

nanom U, mo Horo 3amaroTs pesuctopu R18 ta R20. Y MoMmeHT, konH cur-

Han 3 1HTerpaTopa nepeBHIIUTS curdan U (nuB. LuarpaMy 6 Ha puc. 3.29),

Ha BUXONI KoMIaparopa (zuB. TOUKY 2 Ha pnc 3.28) 3’SBISIETBCS NPSIMOKYT-

HMI CUTHaJ 2 (JUB. Iiarpamy 2 Ha puc. 3.29).

CurHan 2 i3 KoMnapaTopa HaaXOMHTH 0 BXOIY CXEMH NOPiBHAHHSA, KA CKJIa-
naeThes 3 Tpausucropa VT2 i pesucropis R23, R24, R25 ta R26. o wporo ca-
MOTO BXOAy |4epe3 pesuctop R24 nagxonuts curran 6 3 insepropa. Lli curaanu
(pOPMyYIOTE I04ATOK 1 KiHELb CHIHAITY e Ha BUXOZ JIOTi4HOT cxeMH. TpHBaicTs
CHTHAJTy € BU3Ha4Ya€ Yac BiKPUTOTO CTaHy BHXiaHOTO Tpansuctopa VT4, [Toku
curHai 6 abo 2 HanxoauTk 1o 6a3u TpaHsucropa VT2, BiH BiIKpHTHIL, a MOTEH-
ujat y To4i € (aus. puc. 3.28) NOPiBHIOE HYITIO, OCKLUIBKH BOHA 9EPE3 KONEKTOP-
eMiTep BiAKpUTOro Tpausuctopa VT2 3°eaHana 3 KopiycoM. SIKIIo KepyBaabHi
CHTHaJIM 3HUKAIOTh, TO TpausucTop VT2 3akpuBacThest i Ha 6asi Tpausucropa
VT3 yepes pesncrop R30 ta R28 3’siBsieTnest KepyBanbhuit CHrHA e.

Curnan e BinkpuBae Buxinuuii kackan VT3—-VT4, BHaciI0K 4oro Hapoc-
Ta€ CTPyM /, y IEPBHHHOMY KOJi KOTYIUKH 32NaI0BaHHA (IuB. tiarpamy /, Ha
puc. 3.29). Sxmo CTPYM y TIEPBUHHOMY KOJIi JOCATAE rPaHUYHOrO 3Haqe}m>1

”Ml

Mg
I -

Puc. 3.29. Jiazpama npunyuny
pobomu be3konmaxkmuoi cucmemu
3ananoeéants 3 damyuxkom Xonna
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HalpHKIaj, 32 MaluX 4acToT o0epTaHHs abo *k MpH 3aMHKAaHHI HA Macy, TO
TIOYHMHAE NPALIOBATH CXeMa OOMEKEHHS cTpyMy. DyHKIiI0 0GMeKyBaya CTpy-
My BHKOHYIOTH komnapartop DAIL.4 i pesucropu R36 ta R37, yBiMKHEH]I ma-
panensHo, i3 cymapHuM onopoM 0,05 Om. 3pocrarouuii NepBHHHHMI CTPYyM,
npoxonayu no pesucropax R36 1 R37, crBoproe Ha HUX cmaj Hampyry, pi-
BeHb Kol komnaparop DAL4 nopisHioe 3 onopuoto nanpyrowo U, ., sIKY BH-
3Ha4al0Th MOAIMbHUK Hanpyrn R18-R13-R15 i pesucrop R17. Onopua na-
npyra U BIANIOBIAAE 3a1aHOMy CTpyMy obmexysada. 1I{o6 onopHy Hanpyry
3a/laTy TOYHille, NapajenbHo pe3uctopy R15 yBiMKHEHO HanaromkyBanbHHN
pesuctop R16. Konu Hanpyra, sixa HaagxoauTs 3 pe3uctopiB R36 i R37 yepes
pesucrop R12 1o xommnaparopa, 3piBHIo€TbCA i3 curHanom U ., cripalboBye
xommnaparop DAI4 i Ha fioro BUXozli B TO4LI O 3’ SIBNSETHCS CHTHA O (Iiarpama
0 Ha puc. 3.29). TlosBa curnany 0 uepe3 pesucrop R26 Ha 6asi Tpansucropa
VT2 cnpuunHIoe HEBETUKE BIIKPHTTA, SMEHIIYIOUH 3HAYEHHS CUrHany e (mia-
rpama e Ha puc. 3.29), To6T0 TpoxH BinkpuTHii Tpau3uctop VT2 myHTye BXix
(6a3y) Tpansucropa VT3, 3MEHILYIOUH [IPH LBOMY CTPYM 0a3d TPaH3UCTOpA.
Le cripuunnioe nepexin Tpansucropa VT3 3 pexuMy HacudeHHs (IOBHICTIO
BIIKpUTHI1) Ha akTHBHHUIT pexuM. Tpausuctop VT4 Takoxk nepexoquts A0 aK-
THBHOTO PEXHMY, Ha HOTO MEPEX0/li KOJIEKTOP-eMITEP CTBOPIOETECA Cra] Ha-
TIPYTH, 3aBASKH SKOMY (DiKCYEThCS 3a/IaHHi PiBEHb CTPYMY NMEPBHHHOIO KOJA.

By301 3aXUCTy IPOXOLKEHHS CTPYMY B KOTYLUII 3AMANIOBAHHS, KOMH KOH-
TaKTH S 3aMKHEHI, @ IBUTYH He [PALIO€, BUTOTOBJICHO 3 BUKOPUCTAHHAM Hif-
cumoBada DAIL 1, mo € interparopom. Konu B crani crnoxoro 3 narunka Xomnna
HAAXOOWUTD iMITyabC, TO TpaHsucTop VT1 BiIKpuUTHil He MOBHICTIO, a JIHILIE
Ha 95-96% (uporo pocsraTh chiBBigHOmeHHs M R4 Ta R10), To B Touli 6
iMnynec He3HauHwmi, i koHAeHcatop C4 By3na 3aXMCTy MOYMHAE 3apsIKaTHCS
1uM cTpymoM. Yepes 2-5 ¢ Ha BHXOAI MiAcHITIOBada (GOPMYETHCH HANpyra,
AKa, HaaiimoBmy yepe3 pesuctop R25 no Bxony tpansucropa VT2, Binkpu-
Bac UEH TPAH3WCTOP; BUMHKAETHCS BUXIIHMIT KacKall, SKUi 3HECTPYMILIOE KO-
JI0 KOTYIUKM 3anmanrosaHHs. Uac 3apsmkaHHA KoHAeHcaropa C4 BuGHpaloTh
TaKMM (BENUKHM), 106 3a MiHIMaIBHOT YacTOTH 0GepTaHHs JBUTYHA HAlpyra
Ha BMXOJi iHTerparopa He nepesuilysaia 0,15 B 3a yac, Kol HEMAE CUTHAITY
B TOUIII 6, 1110 HE BIUIMBAE Ha PoOOTY JOTIYHOI CXeMH. 3 IIOSBOIO HAPOCTAKOYO-
ro (pOHTY HOBOTO IMITYJIbCY 6 KOHICHCATOP IIOYHHAE PO3PSIKATHCS 10 KOy
pesuctopu RIO-R11 — nion VD2. [TapameTpu komna po3psamkatHsa 10GUparoTh
Tak, o0 koHAeHcarop C4 po3psIKABCs AyXKe MBHIKO.

Yac HaxonuyeHHs eHeprii y KOTYIII 3aMaaioBaHHs PEryaIOeThes Tak. Sk
BUIHO 3 Jiarpamu 6 puc. 3.29, 3i 36inplIeHHsM 9acToTH 00GepTaHHs ABUIYHA
(n,, > n, > n,) Hanpyra Ha BuXofi interparopa DAI.2 sk ¢yHkuis Kyra mno-
BOPOTY KOJIIHYACTOr0 BaJla HApOCTAE MOBINBHO. Lle MOXKHA TOACHHUTH THM, LIO
31 30LIBINEHHAM YacTOTH OOepTaHHSA 3pOCTaE 4acTora OOEpTaHHs IITOPOK i
3MEHIIYETBCA TPUBAIICTE 3apsLKaHHA KoHJeHcaropa C3. 3 miel npuyusu y
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MOMEHT nepexoy xonaeHcaropa C3 i3 pexuMy 3apsaIKaHHA B PEXUM pO3psi-
JDKAHHS HAIPyTra Ha HbOMY 3MEHIIYETLCA 31 301IbIIEHHAM YacTOTH OOePTaHH .
Ortixe, sk 6a4KMMO 3 JiarpaM g, 3i 30UIbIIEHHAM YaCTOTH OOEPTaHHs pO3psaaHa
BiTKa paHinie (3a KyTOM HOBOPOTY) 3MEHIIYEThCs 10 onopHoi Hanpyru U, pa-
Hillle 3HUKAE CUTHAJ 2, 3 ABIAETHCA CUTHAI O, Bi,[II(pPIBa(-ZTbCﬂ BUXIAHHH Kackaj
i moYKHae NpOTiKaTH CTPYM I, y IEPBMHHOMY KOIi KOTYIIKH 3aria/FOBAHHS.

PerymiosanHs qacy HAKOTHYeHHs PO3MOMHHAETHLCS BiJ 4aCTOTH 0OepTaHHs
n,, AKa BiANOBinac MiHiMasbHiA 9acToTi 0GEPTaHHA KONIHYACTOro Bajla, 10
qacmm n_. 3 nopanbimM 30iIbIMIEHHAM 4acTOTH obepTaHHA Hampyra 3a-
paay xom;eﬂcampa He nepepHinye Hanpyru U . [Ipy 1iboMy KOMIapaTop Ha
migcumosadi DAI3 610KyeTbCA i CUrHAN e Ha BUXO/1 CXEMM NOPiBHAHHS 36i-
racThes 3a (hasolo 3 CUHAIOM JaTYMKA @ TA IHBEPTOBAHMM CHTHATIOM 6.

KpiM HOpMYBaHHs 4acy HaKOMH4YeHHs eHeprii Ak Qynxuii yacrotu obep-
TaHHA KOJIHYACTOTO BaJla, PErylOEThes 1 QyHKLIA HAapyrH XMBJIEHHA 3a pa-
XYHOK YBIMKHEHHS 10 BXOZRiB kommnaparopa DAIL3 pesuctopis 3mitieHns R21
ta R22. OnopHuil piBeHs KOMIAparopa TAKOX € (GyHKIIEI0 HANPYTH XUBJIEH-
HA. YuM BumuMi piBEHb HATIPYTH JKUBJIEHHS, THM HIDKYMH ONMOpHUil piBeHb
koMmnaparopa DAIL3.

Cxema komyTaropa 36.3734 MIiCTHTH TakoX i JOZATKOBI €IEMEHTH: HiOL
VD7 3axuinae BUXIIHUI TPaH3HCTOP Bil IEPENONIOCYBAaHHSA JXKEpea XKUB-
neuns, crabinitpon VD5 3axuinae BiJ iMITy/IbCiB, SKi BUHUKAIOTh Yy NEPBUH-
Hiil 0OMOTLI KOTYIUKH 3ananioBaHHA. Konu iMITy/IbC IepeHanpyry €peBUIILyE
NPHUIYCTUMHI piBeHb, To Ha noginbHUKYy R31-R35 dopmyeTsca Hanpyra, 3a
aKo1 IpobuBa€cThHCA CTa61J'I1TpOH VDS. Buxinuuii Tpausucrop VT4 npu nsomy
BiIKPHBAETLCS HA Hac Iii IMITyJIbCy, a HaIlpyra, IPHKIaJeHa MK KOJIEKTOPOM
Ta eMiTepoM TpaH3uctopa VT4, He epeBUILy€e NPUIYCTUMO].

Cxema MicTuTh: mkepeno ctabini3oBaHOro KUBNEHH: Ha pesuctopi R30 i
crabinitponi VD4; crabinizarop nanpyru R18-VD3 xommnaparopis Al.3 Ta
Al.4; niog VD6 3axucCTy BiJ NEepeNoNIOCyBaHHA JUKEPEIa XKHUBJICHH Ta KOH-
nencaropu C1, C7 ta C10 y xoni XXMBJIECHHS AJs 3aXMCTy CXEMH Ta JNaTYHKa
BiJl WIKiAAMBUX IMITYIBCIB, AKI BAHUKAKOTHL Y 6OpTOBIH Mepexi.

Cxemy xomyTaropa 36.3734 peanizoBaHo Ha AUCKPETHHUX €JeMEHTax i3 3a-
CTOCYBaHHAM clieliansHo po3pobnesoi Mikpocxemu K1401V/11, axa cknaza-
€TBCA 3 HOTUPLOX MiACHIIOBaYiB. SIK BUXiAHUIA BUKOPHCTaHO CIELiaJIbHO PO3-
pobnenuit TPAH3HCTOP KT848A. KomyTaTtop Mae 1icTh poGo4nX BUBOAIB: TPH
BUBOIM NpU3HAYEH] U1 NPUEAHAHHA 10 1aT4HKa 1 110 OZHOMY — [0 KopItyca
aBTOMOOLUIS, KOTYIIKH 3afaJIFOBaHHA 1 JUI1 )KUBIICHHS KOMYTaTopa.

BinbIl JOCKOHAJIOW SABJSETHCA KOHCTPYKLiss Komyrtaropa 3620.3734, B
SKOMY 3a0e3[edy€eThCs BUCOKA TOUHICTh NMIATPUMKH ITapaMeTpPiB CTPyMY Iep-
BUHHOT 0OMOTKH NpH pisHuX Aecrabimisyrounx daxropax (Hectiiika pobora
IBUTYHAa, IEPEXiJHi IPOLIECH ABUT'YHA, CTAPiHHA paJiOeNeMeHTIB 1 T.A.) Lie [0-
CAracThCA 3a paxXyHOK aJallTHBHOIO PETYNIOBAHHA Yacy NPOXOIKEHHA CTPyMY
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yepe3 MepBUHHY OOMOTKY KOTYILIKH 3anantoBanHi. Cxema KoMyTaTopa 3abes3-
[Ie4y€ThCA HAABHICTIO CTaGL1i3yI040TO 3BOPOTHBOTO 3B’ A3KY MIDX BHXOJOM Ta
BXOJOM BUXIJHOFO TPAH3UCTOPA.

3 xomyTaropamu 36.3734 Ta 3620.3734 npaino€ KOTYIUKa 3amalloBaHHA
27.3705, sxa mae koedinient Tpancdopmaii 82; onip nepBUHHOL 0OMOTKH
0,45 Owm, BrOoprHHOT 4,5 KOM, ingyxrushicts L1=3,75 mI'n, L2=23,5 Ml H.

3.8. Lindposi Ta MikponpouecopHi cncTeMu 3anajioBaHHA

Haitsasxnusiumii GakTop, SKUil BU3HAYAE MOTYXKHICTH ABHIYHA, Horo mna-
JIMBHY EKOHOMI4HICTh T2 TOKCHYHICTh BillNPalibOBAHUX rasis, - 1ie Horo po6o-
Ta PM ONTHMATbHUX KyTaX BHIIEPEUKCHHS 3aMalloBaHHA Ha BCIX peXuMax.
MexaHiuHi peryJIsTOpH BUIEPEKEHHS 3a[aliOBaHHA, WO 3aCTOCOBYIOTHCA B
KJIACHYHHX Ta €JEKTPOHHMUX CHCTEMAax 3afiaIiOBaHHA, HE MOXYTh 3abe3neyu-
TH Heo6XiaHi TapaMeTpH peryioBaHHs B yChOMY Jliana3oHi pobOTH ABHUIYHA.
PyxOMi 4aCTHHM pEryaATOpa y Ipolieci poboTH CnpanboBYIOTECA, 8 OTXKE, HE-
MHHYYi TIOTH B CIONYYHHX JETANIAX, AKi CTBOPIOIOTH HECTIMKICTH MOMEHTY
3amamoBaHHs (ACHHXPOHI3M) 33 KyTOM IIOBOPOTY KOJiH4acTOro BaJa.

Yepes Te, 10 NAIUBHO-TIOBITpPAHA CyMILI MIX LWIIHOPaMH ABUI'YHA pO3-
HO/iJIAETLCA HEPIBHOMIPHO, HAWBUTI AHINIMI MOMEHT 3aNaJIOBaHHS TAKOX Ma€
GyTH pi3HMM /U PI3HMX LMIIHADIB, & HHOrO iCHYH041 CHCTEMH 3aNalOBaHHsA
BpaxyBaTu He MOXyTb. Kpim TOTO, HeCTIHKICThL MOMEHTY 3allaIFOBAaHHS HE Ja€
3MOT'H 33/J0BOJILHATH BCE3POCTaOUI BAMOTH 00 TOKCHYHOCT] Bi/NpallboBa-
HHX rasis, a TOMy NOTPi6HO 3aCTOCOBYBATH CIELIaIbHI CHCTEMH PELMPKYJLA-
1ii BiANpAILOBAKUX Ta3iB 4M KATATITHYHI OKMCIIIOBAYI.

Ime oxHa 0GCTaBHHA € MPUHUMIOBOIO BaJOI0 BCIX paHiule PO3INAHYTHX
cHcTeM 3amanioBaHHs. Lle HAsBHICTH BUCOKOBOJBTHOIO PO3MOMLLY iCKOP MO
LATIH/pPAX 33 JONOMOTOI0 POTOPA, 1O 3HAXOUTECS B KPHILILI PO3NOAUIBHHKA,

- OCKiNBKH KOMyTallisl T2 iepe/iaya BHCOKOI HANPYTH peani3yeThCs Yepes enex-
Tpuuny ickpy. Lle, KpiM 3HaUHHX BUTPAT €HEPrii, IPU3BOAUTH 10 BUTOPAHHA
KOHTAKTiB B 130/ALIMHIN KPHIILI PO3MOALILHHKA i, K HACT/OK, 10 aCHHXPO-
Hi3My ickop Ha 2-3° MiXK BHBOAAMH PO3NOALIBHHKA.

Tlozanblile BAOCKOHANEHHS aBTOMOGUIBHMX CHCTEM 3aNajloBaHHs MILLIO
LUIIXOM YCYHEHHs IMX Hefonixis. Ha 3amiHy po3mIAHYTHX paHilie cHCTeEM
IPUMILUIM HOBi CHCTEMH 3aNa/IOBaHHA YETBEPTOrO MOKOJIIHHA — 11e CUCTEMH
3 e7IEKTPOHHO-0GUHCIIOBATIbHUMH IIPUCTPOAMU KEPYBAHHA 1 6e3 BUCOKOBONIBT-
HOTO PO3MOMiTy €Hepril 0 CBIYKaX HMIIHAPIB.

I{udpoBi Ta MIKPOIPOLECOPHi CUCTEMH 3aNaNiOBaHHs MatoTh TPH NPHH-
LMIIOB] BiIMIHHOCTI BijJ MIONEPEAHIX CHCTEM, a CaMe:!

1 — 6110KHM KepyBaHHA (KOHTPOJIEpH) € €EeKTPOHHO-00UMCITIOBATbHHMH
6710KAMH JIMCKPETHOro NPMHLMIY Aii, BUKOHaHI 3 3aCTOCYBaHHAM MIKpO-
eJIeKTPOHHOT TeXHONIOTiI (Ha yHiBepcanbHuX, a60 Ha BENMKUX IHTErpanabHHuX
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MIKpOCXeMax) 1 Npu3HaueHi Ul aBTOMAaTHYHOTO KEPYBaHHA MOMEHTOM (Ky-
TOM BMIIEPEPKEHHA) 3allaI0BaHHs;

2 —3aCTOCYBAaHHA MiKPOEIEKTPOHHOI TEXHONOT T AO3BONAE 3HAYHO PO3ILH-
pUTH QYHKUIT €IEKTPOHHOIO KEPYBaHHI: CTAJI0 MOXJIMBUM BIPOBAKEHHS B
CHCTEMY 3anajitoBaHHA OOPTOBOI CAMOIarHOCTHUKHU Ta NPHHUMIIIB CXEMOTEX-
HIYHOTO pe3epBYBaHHS;

3 — BMXI/IHI KACKaJ1 LIMX CHCTEM, K MPAaBUIIO, GaraToKaHajbHi | HE MaroTh
BHCOKOBOJILTHOTO PO3NOMAINbHUKA 3aMaII0OBAHHA.

LubpoBuMH Ha3UBAIOTHECA CUCTEMH 3aIaliOBaHHs, AKi 3a6e3Me4yI0Th aB-
TOMaTHYHE PETYNIOBAHHA BUNEPEMIKEHHA MOMEHTY 3alaiioBaHHA 3a Oylb-
AKOIO XapaKTEPUCTHKOIO 3aJIeXKHO BiJl 4aCTOTH 00epTaHHA Ta HaBaHTAXKEHHA
[BMIYHA, PEXHMIB Horo poboTy i TeMneparypH, a Takox ckiiaay pobodoi cy-
Millli, 3a JIOTIOMOTOI0 €JIEKTPOHHOrO Lu(ppoBoro Gioka (koHTponepa). ¥ Bu-
najgKy CrpaiioBaHHA JeTalleil y mpoueci excrulyarawii Ui CHCTEMH HeE MoTpe-
Oy1oTh 0OCIyroByBaHHs Ta perymoBants. [lapameTpu cuctemu 36epiraloThes
IIPOTAIOM YCBOTO TEPMIHY CITyKOH.

LIndposi cHCTEMH €NEKTPOHHOIO PeryJIOBaHHS MOMEHTY BHIIEPEIKEHHA
3anajroBaHHA NPALIOIOTh, K IPaBUIIO0, 33 HONEPEAHBO CKJIAJEHOIC JKOPCTKOK
[IPOrpaMolo, IX KOHTPOIEPH MOXYTh MaTH a00 He MaTd 6J10K nam’sTi.

MikponpoLecopHUMHI Ha3HBAIOTHCA M(PPOBI CHCTEMH 3aMATIOBAHMS, SKi
N1 OTpalioBanHs iHpopMaLii BUKOPHCTOBYIOTh Mikponpouecop abo Mikpo-
EOM. O6unBi cuctemMs 1ar0Th 3MOT'y OLIbII THYYKO BiATBOPIOBATH 3a/(aHi Xa-
PaKTEPHCTHKHY MOMEHTY BUIIEPEIPKEHHS 3aAIOBAHHS.

IlepeBaxkna GinbLIICTD CyYaCHMX €NEKTPOHHHUX CHCTEM BHKOHYKOThH Taki
3a4a4il:

- KEPYIOTh CHCTEMOIO 3aNlaJIFOBAHHA 3 PErYIIOBaHHAM KyTa BUNICPEIKEHHA
3amaToBaHHs;

— CTATHYHO PO3NOAUISIOTE CTPYM BUCOKOI HAIIPYTH [0 LMIIHAPAX JBUTYHA,

— BUKOHYIOTb CAMOJIiarHOCTHKY BCiX CMCTEM aBTOMOOIS;

— KEPYIOTh CHCTEMOIO BIIOPCKYBAHHS NalbHOIO;

— KEPYIOTh ITyCKOM XOJIOZHOTO JABUTYHA,;

— PerynioTs po0OTY ABUIYHA HA XONOCTOMY XOIi;

— PEry/oTh YacTOTy 00epTaHHA KOJMIHYACTOrO BTy ABUIYHA.

Bci esleKTpOHHI CHCTEMH CKJIAat0THCA i3 TPhOX GJI0KIB, a came:

— BXiJ[HI JaTYHUKH;

— €JICKTPOHHA YaCTHHA CHCTEMH;

— BHXI/IHI €JIEKTPHYHI CHIHAIH.

Po3rnanemMo 611b1I AETAIBHO KOXEH 3 [HX BJIOKIB.

JlaTuuKK €eNEKTPOHHUX CHCTEM, K IPABUIIO, IEPETBOPIOIOTH HEENEKTPHY-
Hi BEIMUHHH B €JICKTPUUHHUI curHan. CKIafaeThes, AK MiHIMYM, 3 IBOX 4ac-
THH ~ YyTJIMBOTO €J€EMEHTY Ta IEepPeTBOPIOBaYa HEENEKTPUYHOr0 CHIHALY B
€NEKTPUYHY BENHYHHY.
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Jatuuku 4actoTH o0epTaHHS i NOI0XKEeHHS KOJTIHYACTOro BaJIy

YacToTy 06epTaHHs KOJIHYaCTOro BaJla MOXXHA BU3HAYMTH, MiAPaXyBaBHIXA
yucno 3yOLiB creniagsHOro 3yGyacToro MCKY, 3aKpilUIEHOro Ha KOJiHYacTo-
My BaJly, O MPOXOAATb 32 OAHHHMIIO Jacy MOB3 IHAYKIIHHMI TATYHK.

Inpyxuiiinuit natuuk (puc. 3.30) cknanaerTscs 3 KOTYLUIKH 1HIYKTHBHOCTI L
3 nocTifiHMM MardiTom NS Ta 3y6uacToro aucky, 3yOlli SIKOro BUKOHaHi i3 ¢epo-
MarHiTHoro Matepiany. Crnenudikoro iHIYKTUBHOIO JaT4MKa € KOHCTPYKTMBHA
PO3PI3HEHICTb HOro eneMeHTIB (CaM AaT4HK Ta 3y0uacTuil auck). TakuM YuHOM,
€aM JaTuuK NpeacTaBisie cob00 IHLIe NOJOBURY NEPeTBOPIOBaYa HEeJeKTPH4-
HOI BEJTHUMHH (KPYTOBOI HaCTOTH (0 KOJIIHBAJIA) B €JIEKTPUYHHUIL CUTHAT (B 4acTo-
TY NPOXOIDKEHHS €JIEKTPUYHKX IMIYNLCIB). J[pyra monoBuHa — 3y04acTiii AuCK.
a 1 2 3 0

Puc. 3.30. Inoyxmueni oamuuxu:
A — 0amuuk vacmomu koninuacmozo éana 3 ¢ynxyiamu JJKI ma JIIB;
b — oamyuxu [JKI ma JIIB; 1 — nocmitinuit mazuim N-S; 2 — xopnyc damuuxa;
3 — kapmep 3uennenns, 4 — pepomacHimuuil cepoeunux; 5 — komywxa;
6 — 3ybuacmuil duck 4u eineyv maxosuxa; 7 — wmugpm ona JIIB

Ipuauun aii iBAYKTHBHOIO AaTHYHKA IPYHTYETHCA HA [EPHIOMY 3aKOHi
€JIEKTPOMArHITHOI IHAYKIII 1 HOMIArae B TOMY, WO 3011bIIeHHa a60 3MEHIIeH-
H#l (3MiHa) MarHiTHOTo NoToKy @ yepe3 BUTKH W KOTYIIKH iHIyKTHBHOCTI L

BUKJIMKA€ BUHHKHEHHs B HUX (B BUTKax) enekTpopyuuiiinoi ciun (EPC).

—wd®
E =W ar

B iHAyKTMBHOMY JaTYMKY HOTO KOTYIIKa 5 pO3MillleHa HABKOJIO MOCTiil-
HOIro Marsity 1, nomoc sxoro obepHeHo A0 06’exra 06epTaHHs — 3yO4acToro
BiHLU1 MAXOBHUKA JIBUI'YHA, MArHITONPOBiZ 4 AKOTO BCTAHOBJIEHO 13 HE3HAYHUM
3a30pOM BiJHOCHO 3yOLiB MaxoBHKa.

[Tpu nepemiienHi 3y6LiB BiJHOCHO MAarHiTONPOBOAY BEIMYHHA 3330y MiX
HHMH 3MiHIOETHCA. 1le BHKINKAE 3MiHY MarHiTHOl iHAYKUIT i MOABY 3MIHHOIO
€JIEKTPMYHOro iMnynbCy B iHAyKuiiiHii koTymni. HynsoBa Touka Bimmosigae
LEHTPY KOXHOro 3y0a. Ile n0o3Bossge 3 JOCTATHHOK TOUHICTIO BM3HAYMTH IIO-
JIOXKEHHS MaXOBHKA,
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AMIiTyga BUXiIHOTO CUrHajy JaT4yuKa 3ajJeXHTb BiJl MOBITPAHOIO 3a30-
Py MIX MartitoripoBogoM i 3yGom i Bix LIBUAKOCTI 3MIHH MArHITHOI IHAYKI,
1110 3AJIEKUTh BiJ LIBHAKOCTI TIEpeMiMIeHHs 3y0a.

IHAyKTMBHMIH NAaTYMK BCTAHOBMIOETLCS HA KapTepi 3uerUleHHs Tak, 1mob
floro MargiTHWH Iyn 3HaxoAMBesA Ha BiacTani 0,3-1,5 MM 1o pepomarsiTHux
3yOuiB BiHuA MaxoBuKa. Takui iHAYKTHBHHUH JaTYMK Ha3MBAIOTh JATYHKOM
4acToTH 06€pTiB ABUTYHA.

SIKIO BiHELlb MAXOBHKA CIIYXHTb B SKOCTI 3y64acToro AHCKY iHIyKTHBHO-
ro Aarvrka gacroru obeptiB aBuryHa (puc. 3.30, 6) To U1 BH3HAYEHHSA TOYKH
[OYATKY Bifl/IiKy BCTAHOBJIOETHCS APYTHIA NONATKOBUH 1HAYKTHBHUH JaTYHK,
SIKHIt TeHepy€e OMH IMITYNBC 3a oquH 00epT KoniHYacToro Bana. PepoMarHiT-
HuM 36yKyBauem Apyroro A0LaTKOBOIO AAaT4MKa CITYXHUTh CTaNeBHil mTH(T
7, 3aKpy4eHHH B MaXOBHK Yy BU3HadeHomy Micui. Lle Micue Bianosinae Touwi
TOJIOXKEHHs KOJIIHYACTOro Bana, BiJ skoi 1o BMT nepmoro uuiisapa 3auu-
IIAETHCA CTLILKY KyTOBUX IPafycCiB, CKiIbKY HepeadadyeHo MiKponpouecopom
JIAHOT CHCTEMH I 0OYUCIEeHHS KyTa BUNEpe/LKEHH 3analloBaHHA (K mpa-
Buno 45...90°). Leit naTyvk HA3UBAECTHCA JATYMKOM [104ATKy BiJUTIKY.

3amicTs ABOX AATYMKIB ANst BUMIPY YacTOTH 0OepTaHHs i IOJIOKEHHS Bajla
MOMHA CKOPUCTATUCh ofuyM (puc. 3.30, a), SKIIO HE BUKOPUCTOBYBATH 3y6-
4acTHil BiHEIb MAXOBMKA, @ BCTAHOBUTH OKpeMMil 3y6uacTuit AUCK 1 HAOIIUTH
fioro sikoro-HeOyab CNELiaJbHOI MITKON, TOMITHOIO JUIS AaTYHKa, HaNpPHK-
nal, siacyTHicTs ogHOro a0 ABOX 3yOLiB B TOMY MicClli, e BCTAHOBIIOETHCS
creiianbHui WwTndT 1S JarduKa Mo4yaTKy BiUIIKY.

B pasi HecnipaBHOCTI JaTuuka a0o H0ro e1eKTpPHYHOrO Kona JABUIYH Iepe-
CTa€ NpallOBATH, a €JEKTPOHHO-KEPYIO4Hit IPUCTPIii 3aHOCHTH B CBOIO 11aM’ATh
KOJ| HECTIPABHOCTI, 2 TAKOXK BKJIIOYAE JIAMITy CUTHai3alii PO HECTIPABHICTE.

Jarumkn Xosna. Kpim iHQyKTHBHUX AAaTYUKIB JUI1 BU3HAYEHHs YaCTOTH
06epTaHHsA i HONMKEHHA KOJIIIHIACTOro Basa, AesKi aBTOMOOUIbHI (ipMH BUKO-
PHCTOBYIOTH JATUHKH, LIO NPALIOOTh Ha edexti Xonna. 3okpeMa, aHriHcbKa
dipma «Lucas» mns aBroMo6iniB «Ford» BHKOPHCTOBYE JaT4MK XOmia, SKui
BMOHTOBAHO B CepiiiHUH MepepHBad 3aMiCTh KOHTaKTIiB a60 6€3KOHTAKTHOIO
nepepuBaua. Himensxa dipma «Bosch» Ta snoHcska «Hitachi» Takox BHKO-
PHCTOBYIOTH ehexT Xoia Ui JaT4MKIB 4acTOTH 00EPTaHHS i IOJIOKEHHS KO-
JIiH4acTOro Baa.

CyrtHicts edexty Xomna omicana paime B . 3.7. Sk i B naT4uKy-po3sno-
JiNBHUKY [yis GE3KOHTAKTHOI CUCTEMH 3aNalllOBaHHs, HOCTIHHHI MarHiT BCTa-
HOBIIEHO HEPYXOMO, & POTOP-IUTOPKA MA€ CTNBKH BIiKOH, CKIILKH LIMJIIHApIB
y ABUryHi. BikHO [UIs repIioro uIiHAPa MHpLIE 32 iHIL, 3aBASKH 4OMY MO-
xe OyTn 3adikcoBaHa TOUYKA MOYATKy BiIiKy. TakMM YHHOM, 332 JOIOMOIOO
natyrka Xojuia Ta eJleKTpoHHOI cxeMu 0Opobku indopMauil MOXyTh OyTH
BHU3HAYEHI TPU TOJIOBHI BXi[HI apaMeTpH Ui CUCTEMH 3alallOBaHHSA: 4ac-
ToTa 00EpTaHHs KOJNIHYACTOro Bana (3aCTOCOBYEThCA €JIEKTPOHHE MHOXKEHHS
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YaCTOTH IMIYNBCIB); HOTO MOJIOXXEHHA BIJHOCHO BEPXHBOI MEPTBOI TOUKH ANS
Oyb-AKOro LUNiHApa B Gyab-aKuil MOMEHT 4acy 1 MOJOXEHHs TOYKM NOYATKy
BiziKy. BesinepuiiinicTs nar4nka i cTabinbHICTh MAPaMETPIiB CUIHAIY [103BO-
Nnsi€ peanisyBaTH KEPYBAaHHS KyTOM BHIIEPEKEHHS 3ala/IIOBAHHS B KOXKHOMY
TaKTi, TOOTO 711 KOXHOTO HIIIHAPa OKPEMO.

Curganu JaTYMKIB, IO MpaLOTh Ha edekri Xomna, MOXYTh CIYyXKHTH
TAKOXX CUTHAJIAMM 711 HEPEMHKAHHS KaHaIiB B JIBOXKAHAILHOMY KOMYTATOPI.
Jljis IbOTO POTOP-IUTOPKa Mae expad po3mipom 180°, a pewra 180° e 3akpu-
TO i MarniTHe HoJIE MOTPAIUISLE Ha HAlliBIIPOBIHUKOBY IIACTUHKY, KA BUPOO-
ase EPC Xonna. TakuM YMHOM, NOJOBHHY 00epTy Hartuuk Bupobnse EPC, a
peury miBoGepry — Hi.

JaTuMxu HaBaHTaxKeHHs. [HpopMaLLilo PO HABAHTAXKEHHA JBUTYHA A€
pospimxemm y BuIyckHomy Tpybonposozi abo BUTpATH nosiTpx yepe3 Ko-
JICKTO Ta iforo Temneparypa. AmKe, IpH CTBOpEHHI HaTHBHO-TIOBITPAHOI Cy-
Millli B paxyHOK GepeTbcs He 06°eM NoBiTps, a Horo maca.

B aBTOMOGINBHMX CHCTEMAax 3alallOBaHHA Ta BIOPCKYBaHHA MajlbHOIO
pisHi dipMu BUIyCKaiOTh pi3Hi BUMIpIOBa4i BUTPAaTH TOBITPsA: BHXPOBOIO,
TEPMOAHEMOMETPHYHOTO, 10HI3aLIIHOTO Ta 3BYKOBOI'O TUILY.

Ha puc. 3.31 noka3sanuii BUXpOBHUii BUMipIOBaY BUTPATH IOBITps, [€ NOBi-
TPAHUIA MOTIK /i€ HA 3aCIiHKy 2, 3aKpiluleHy Ha BiCi B CleL[ianfbHOMY KaHali.
IToBOpPOT 3aciIiHKM IOTEHLiO- ;
METPOM [EepeTBOPIOETbCA B
HaIpyry, IponopliiiHy BUTpa-
Ti mosirps. [is moBiTpsHOroO
MOTOKY Ha 3aciiHKy 2 BPiBHO-
BaXXYETHCA NPY>KUHOIO.

Hemndep i3 mnactuHowO 4
KOPCTKO 3B’S13aHi 3 BHMIpIO-
BAJILHOK 3aCHIHKOI 2, ciy-
XHMTh JUIS TaciHHA KONUBAaHb
IyNbCaLiii IOBITPAHOIO MOTOKY
Ta JMHAMIYHHMH JUSIMH DYyXy
apromMobi11. Ha Bxoxi B BUMI-
prOBaY BUTpATH NOBITPA BOyHO-

BaHMH [aT4MK 5 TeMrieparypu Puc. 3.31. Buxpbosuil gumiprosay

nositps. HenonikoM BuMiprosa- sumpamu nogimps:

4a BUTPATH NOBITPA € HASBHICTh 1 — 066ionuti kanan; 2 — nogimpana

PYXOMHUX 4aCTHH Ta KOHTAKTIB. 3acninka eumpamomipa (pomamemp);
PyXOMHX 4aCTHH He MaloTh 3 — K1anaH 3acainku, 4 — sacainka demngpepa;

BUMIpIOBa4i TEpMOaHEMOMET- 5 — damuux memnepamypu noeimps;

PHYHOTO THILY, AKi LUe Ha3VBa- 6 — nomenyiomempuyHuLl OamyUK NONOHCEHHS
OTBCA MACMETPaMH. pomamempa; 7 — demnepepna kamepa
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[Ipuunun gii MacMeTpa OCHOBaHHMII Ha KOHTPOJI CTYINEHS OXONOMKEHHS
HArpITOro TiNa, AK€ PpO3TaIlOBaHe B HOTOL BIIyCKHOTO noBitps. Tino, o Ha-
IPIBa€ThCS, BUKOHAHO y BUMMIA TOHKOTO APOTY, MO SKOMY IPOMYCKAEThCA
eNIEKTPUYHMI cTpyM. OXONOJKEHHS TIOBITPAM APOTY KOMIIEHCY€EThCs 3011b-
IIEHHAM CTPYMY ILAIrPiBY, IPH 1{bOMY BEJIHYHHA 3MIHU CTPYMY, AKY JIETKO 3a-
MIpATH, HeCe 1H}OPMAaLIiI0 IPO MACy MOBITPA, SKE MPOMILIIO Yepe3 MacMeTp.

Ha puc. 3.32 noxaszana GynoBa TepMOaHEMOMETPHYHOIO MAacMeTpa, IO
BCTAHOBJIIOETHCA Y BIYCKHHM TPakKT OBUI'YHA 1 Ma€ BUMIPIOBAILHUIH KaHa 6,
IO CKJIA/JAEThC 13 TUIACTHKOBHX 000#iM, SKI TPUMAIOTh HECYYi KiIbLA HArpiTo-
To0 IJIATHHOBOrO ApoTy 2 giamerpoM 100 MKM i TepMOKOMIEHCALIHHOrO MITiB-
KoBoro pesucropa 3. Kopnyc 5 Mae xaMepy Ij1s pO3MillleHHS €J1€KTPOHHOIO
010Ky, KM MiATPUMYE NOCTIHHUIA neperpis ApoTy Ha piBHi 150 °C muisxom
peryIoBaHHs CHNM CTPYMy BHMIPIOBaIbHOIO MOCTa. BuXigHuUM mapameTpom
BUMIpIOBaYa BUTPATH NOBITPS CIIY>KUTh IaJAiHHS HANPYTH HA NIPEUU3iHHOMY pe-
3uctopi 1 1 € BXifHOI iH(OpMaLi€Io IS eIEeKTPOHHO-KEPYIOHOr0 PUCTPOXO.

Puc. 3.32. Tepmoanemomempuynuii 6umiprosay eumpamu nogimpa.
1 — npeyusiiinuii pesucmop, 2 — 6uMipiosanbHutl eneMenm;
3 — mepmoxomnencayitinuii enemenm; 4 — cmabinizyioui pewtimku;
5 — nnacmmacosuil kopnyc; 6 — 6HympiwHit uMiproeansHutl Kanan
KpiM po3risHyTHX JaT4MKIB, HPOKE 3aCTOCYBAHHS OTPUMAJIH TEPMOaHe-
MOMETPHYHI BUMIPIOBayl BUTPATH HOBITpPSA 3 [UIIBKOBHM YyTAMBUM €JIEMEHTOM
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Puc. 3.33. Tepmoanemomempuunuii sumpamomip
3 NAIBKOBUM YYMAUBUM ELeMEHMOM.:

1 - xopnyc; 2 — 0amuux memnepamypu nogimps;
3 — cmabinizyoua pewimxa; 4 — eHympiwniil
BUMIDIOBANbHUT KAHAN, 5 — Yymaueuil
enemenm; 6 — enekmponna cxema

TEMIIEpaTypa OXOJOMKYIOUO] PiJUHU ABUT'YHA, [10-
BITPSHOTO Ta ra30BOTO [IOTOKY Y BIlyCKHOMY TpaK-
Ti, TEMIepaTypa Macia ABUI'yHa Ta OXOMOMKYH0UOT
PiIMHM KOHAMUIOHepa. BilbmicTs MuX AaTYHKiB —
1€ HaMiBIPOBIIHUKOBI PE3UCTOPH (TEPMICTOpH).
Omip TepMOpe3UCTOpIB CYTTEBO 3MIHIOETbCH 3
POCTOM TeMIepaTypH. Bin’eMHuii TemneparypHuii
koe(iLiEHT ONOpY MAalOTh CIEuYeHi KepamiyHi Ha-
NiBIPOBIAHMKOBI MacH. IX GopMyIoTs B rpanyiy,
nnacTuny, Tabnerku abo crepxkui. Temmneparypa,
KA BHMIPIOETBCA TAKMMH [JaTYHKAMH, JIEKHUTh B
Mmexax -40...800 °C, Tounicts nocarae 0,05 °C.
Ha puc. 3.34 nokasani [JaT4uk TeMIeparypu
0x0110Ky1040i pimuau JIB3, ne Tepmicrtop 1 posra-
IOBaHUH B TEILIONPOBIAHOMY KopItyci 2 3 pizs60or0
ANA KpiIUIEHHS Ha ABUIYHi B MOTPiGHOMY Micui. Y
Mipy POrpiBaHHS JBUI'YHA OMIYHHMI OMip Yy TJIMBO-
ro eJIEMEHTY TaKOTO JAT4YMKA 3MEHILYETLCA 1, Bijl-
TOBIIHO, 3MEHILYETHCA CIIaJl HAPYTH B poserui 4
€JIEKTPUYHOrO PO3HATTA. TeMiieparypa BBOOUTHCA B
EBK sk nonarkoBuii napamerp, 1o Iopsj 3 4acTo-
TOI 00EPTaHHA 1 HABAHTAXEHHSM ABUIYHA JIO3BO-
JIA€ BU3HAYUTH KyT BUIEPEIKEHHS 3alla/lOBaHHs.

Ha TBEpAid KepamiuHii
ocHoBi (puc. 3.33). OcHo-
BOK KOHCTpYKUii € 9YyT-
JIMBUH eNeMeHT 5, sKkuii
BKJIIO4a€ BHMIipIOBAILHHIA
1 TEepMOKOMIIEHCALiIHHHIA
pesucropu. IInactMacosa
PaMKa 3 Yy TIIMBUM eJIEMEH-
TOM pO3MillleHa B BUMIpIO-
BanbHOMY NarpyOLi BUMi-
proBaya BMTPATH IOBITpA
4. Temneparypa neperpisy
TepMopesuctopa 70 °C.
Bona mnigrpumyeThca 3a
JIOTIOMOTOI0  €JIEKTPOHHOT
CXEMH KEepPYBaHHI.
Jdaryuxkm  Temmepa-
TypH. 3a IONOMOIOK IMX
JAaT4HKIB  KOHTPOJIOETLCS

v /

, 2
7
;
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Puc. 3.34. Jamuux
memnepamypu 0XonooxCyro4oi
piounu. 1 —mepmicmop;

2 - isonamop; 3 — ywinsriosay,
4 — enexmpuyne posnamms
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JlaTunku ReToHauii. B 0cHOBI poGOTH LMX IaTYHKIB NEKUTH BULLE 1T €30~
eNEKTPHYHOTO e(heKTy, TOGTO BUHHKHEHHS eNEKTPHYHHX 3apsiiB NpH Aedop-
Mallii KpUCTAIIiB 13 KBapily (ABOOKMCY KPEMHIIO).

CTHCKyBaHHA KBapLeBOi IUIACTHHHM 3a6e3nedyeThes IHEPUIHHO Macolo,
fKa BiOpy€e pa3oM 3 AETalAMH JBUIYHA.

Hanpyra Ha BXOAi €/1€KTPOHHOI CXeMH HiACHJIEHHS NPONOPUINiHA THCKY
iHeplIiliHO MacK Ha KBapLeBY IUIACTHHY (II’€30€/IEMEHT):

U - O _eFP
neC+C, C+C,)’°
ne Q. — 3apan s Ki; N 3

e — I’ €30eNeKTpHYHa nocTiina (s ksapiy 2,1-10! Kn/kr);

P, — NUTOMMIA THCK B KI/cM?;

F, — noBepxHs rpaHi NPAMOKYTHOI PH3MHU B CM7;

C — eMHICTb KBapLEBOi IJIACTHHH,

C, — EMHICTb CXeMH, BKTIOYAIO9H EMHICTD 3’ €JHAHB.

3aJie)KHO Bijl NApPaMETPIB €JEKTPOHHOT CXEMH MiJICHIICHHSA Ta IEPETROPEH-
HA NATYHKY JETOHAII BHKOHYIOTHCA PE30HAHCHUMHU ab0 IMPOKONOIOCHUMH.
B pe3soHaHCHHX AaT4MKaX aMILIiTYAa BUXiIHOT HAIPYTH Pi3KO 3pOCTAE 1 1mepe-
BHIIyE TIOPOroBUii piBeHb Ha OAHIN (pe3oHaHCHMH) yacToTi AeToHAWL. B uy-
POKONONIOCHUX AATYMKAX aMIUIITYla BUXIZHOI HANPYrd NEPEBHILYE NOporo-
Buil piBeHb B iaNa30Hi 4aCTOTH JETOHALL.

I’ e30kpuCTaTiYHKH ENEMEHT B JaT4HKy MOXe 6yTH pisHOi GopMHU: nipsMO-
KYTHHMM GpYCKOM, IUIOCKOK ILIACTHHOIO, KpyIolo maiiboro abo TpyOyacTum
LA HAPOM, IO BU3HAYAETHCS KOHCTPYKILIEIO OTIOPH Ta MICLEM NPUKNIA{aHHS
30BHINIHBOrO 3yCUILIA O 1T €30€1EMEHTA.

[pukiagoM JaTdMKa AETOHALll MOXE CIY>KUTH JaT4HK, NpeACTaB;1eHNH
Ha puc. 3.35. Bin npeacrasmsie co6oio maiiby 7, axa 3a AONOMOroI0 raiiku 4
Ta iHepUiliHOi Macu (METANeBOro AMCKA) 6 Yepe3 cTaKaH 3 NPUTHCHYTA 10 0~
nipoBaHoi noWanKy Ha 6oL WIiHAPIB. Micue yCTaHOBKM JaTYMKa BU3HA-
4aeTbCA EKCIIEPUMEHTAILHO Ha eTalli KOHCTPYIOBaHHS ABUTYHA.

2 3, _
] : - y N
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Puc. 3.35. Jamuux demonayii:
1 — enexmpuunuil konmaxm, 2 — xopnyc, 3 — cmaxan: 4 — zaiika; 5 — KoHycre
npumuckne Kinbye, 6 — inepyiiina maca; 7 — n'czoeremenm, § — kinpye
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[Ipu po6ori neuryHa iioro getaii Bibpyrors. Bibpauis nepenaernca inep-
wiiiHiii Maci 6 JaTumka, gKa JI€ Ha 11’€30€/1eMEHT 7 3 BIATOBIMHMM 3yCHILIAM
Ta 4acTOTOW. [IpY BUHHKHEHH] JETOHALI] aMIUIITya €JIEKTPHYHHX CHIHANIB
[aT4uKa Pi3ko 3pocrtae. Bnok kepyBaHH: NOPIBHIOE aMILTITYAY 3 AOIYCTHMHM
piBHEM I IPH NEPEBUILEHHI 3aJaHOTO KOPETy€ (3MEHIIYE) KYT BUMEPEIKEHHA
3araniOBaHHs A0 IPUIIMHEHHS JEeTOHAI1.

JlaT4HKH MOJIOXKEHHA APOCeJbHOI 3aCHiHKH. JIaT4MKM II0JO0XKEHb Ta
LIBMAKOCTI TEPeMillleHHs APOCENBHOI 3aC/TiHKH BUKOPHCTOBYIOTHCS Il M0~
cunanys y 60K KepyBaHHs CHIHAIIB NIPO Te, L0 APOCENIbHA 3aCTliHKa JOCAia
OJIHOTO 3 KpaiiHiX IOJI0XKEeHb IOBHOIO HaBaHTa)KeHHA abo yacToTn obepTaH-
Hs Baja Ha XonocToMy Xoay. CHrHanu KpaiHiX MOJOXKEeHb 3aCNiHKH NMOTPiOH1
GJI0KOBI KepyBaHHs [/l IEPEXOy Ha CreliajibHi IPOrpaMu perysitoBaHHs 3a-
NaJIOBAHHAM B LIUX PEXKUMaX.

Y [esKuX CHCTeMax KepyBaH- (G |
HS CHIHaJ KPailHBOIro INCIOKEHHA
JAPOCENbHOI 3aC/HiHKU BHKOPHCTO-

BYETHCS IUIA BIATHHAHHA TManaMBa o
npy 36inbLIeHH] YacTOTH 00epTaH- 0 1]
Hsl Bala ABWIYHA NOHAJ JOMYCTH-

Moro 3HayeHHs (puc. 3.36). fe)

OCHOBOIO TOTEHLIOMETPHYHHX
JIaTYHKIB € IUTIBKOBUH pe3uCcTOop 3 Je-
KLIBKOMA KOHTAKTHHMH JOPIXKKaMH,
3 SKMMH KOHTAKTYIOTb IPYXKHI CTPY- 0o
MOBi enementd. OCTanHi OpCTKO 3 v
3B’d3aH1 i3 Biccto narduka. Crpy-

MOBHBI/IHI €JIeMEHTH 3a0e311e4yoTh | c:) I \\‘

OTPMMAHHS CHUTHAIIB OPHUCKOPEHHA

o
=N

[PH Pi3KOMY BIAKPUTTI APOCENBHOI Puc. 3.36. [Jamuuk nonoowcenns
3aCJIiHKHM, PO XOJOCTHH Xim IBH- OpocenvHOl 3acHiHKu:

ryHa, iHpOpMaLii0 Ipo HOIOXKEHHS [ — KOHMAKmM NOEHO20 HABAHMANCEHHS,
JPOCENbHOI 3aCIIHKM TIPH MOBHOMY 2 — kynayok; 3 — 6ic 3aCHiHKU;
a60o yacTkoBOMY i BIAKPHTTI. 4 — KoHmakm Xonocmozo xo0y.

OCHOBHI BUMOTH [0 AaT4vKa MOJIOKEHHS JIPOCENILHOI 3aCIiHKU: BUCOKA
JOBTOBIYHICTS i CTaOLIBHICTL CUTHAJIB [IPY BIACYTHOCTI JIEpEHYaHHA KOHTAK-
TiB. L]i BUMory 3a0e3neuyioThCs 3a paxyHOK miadopy 3HOCOCTIMKMX Martepia-
J1iB KOHTAKTHHX JOPIXOK Ta CTPYMO3HIMaJIbHUX €JIEMEHTIB.

Henonixu eieKTpOMeXaHiuHUX JATYMKIB KOHTAKTHOrO TUIY BIACYTHI y 6e3-
KOHTAKTHHX JATYMKAX: ONTHKO-EJIEKTPOHHHUX JaTYHKaX i3 KOLYHOYMM JHUCKOM.
YyTtaMBicTh Jaryuka Moxe OyTu MeHue 1° 3a paXyHOK BUKOPHCTaHHA NPENt-
31HHMX KOMOBAHUX IMCKIB 1 ONTHYHUX UM (OTOENEKTPHYHHX NPUCTPOiB (PoTo-
miomis). uck, 1o Koaye nepeMilieHHs, Mae Ipopi3u abo npo3opi MI0IaIKH.
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3 pisHux 60OKIB AMCKa BCTAaHOBMIOIOTHCA [Kepena CBiTia Ta GOTouy MBI este-
MeHTH. IIpu o6epraHHi QucKa CBITIIO MOTPAIUISE HA OKPEMI TUIHKH Yy TIMBHX
€JIEMEHTIB, Ii€ IO3BOJIAE OZIHO3HAYHO BU3HAYHTH KyT IOBOPOTY UCKA.

KoHTaKTHi JaTYHKH eJIeKTPOHHHX CHCTEM 3analoBaHHA. B cyuyacHux
CHCTEMaXx 3alallOBaHHs € JOCTAaTHBO BeIMKa KUIbKICTh KOHTAKTHUX JaTYHKIB,
AKI CKJIaJIal0ThCA 3 €IeKTPUYHOT KOHTAKTHOI napy. Taki AaTYUKH € TaCHBHH-
MH 1 IPAIIOIOTH 32 TIPHHUUIIOM PO3PHBY a00 3aMUKaHHS eJIeKTPHYHOTO KOMla
1 TOMy Ha BHXOIi MalOTh JUCKPETHUI CUrHAN «TaK-Hi», KOTPHH JIETKO CIIPUHi-
MaeTheA HUPPOBUM KOHTPOJIEPOM.

KoHTakTHI AaTYMKH 3aCTOCOBYIOTHCS B OCHOBHOMY SIK OKpPEMi OpHCTPOi.
B nmeskux Bunagkax KOHTAKTHMH NaTYMK BUKOPUCTOBYETHCH K MIKPOBUMH-
Kau e71eKTpoOeH30Hacoca IPH HeNpauoluoMy ABUTYHI, ajie BKIIOYEHOMY 3a-
NaJllOBaHHI.

EjileKTpoHHA 4acTHHA CHCTEMH 3anaJioBanHs. B nudposiii cuctemi 3a-
[AJIIOBAHHS €1EKTPOHHMUIL 610K KepyBaHHS € CaMOCTIHHUM KOHCTPYKTHBHUM
BY3/IOM 1 Ha3MBAa€ThCA KOHTpoNepoM. Ha BXoau KOHTpoOepa HOqatThCs CUr-
HaJIM BiJ JaTYMKIB CHCTEMH 3aMAIIOBAHHA, 2 HA BUXO/] KOHTPOJIEp MPALlOE Ha
€NIEKTPOHHUH BOXKaHAIbHHUIA KoMyTaTop. SIK mpaBusio, KOHTposep 3abe3mne-
yye poboTy iHIIMX GOPTOBHUX eNeKTPOHHHX OJIOKIB KEpYBaHHS.

YV MikponpoiiecopHii cucTeMi 3ananroBaHHs Bci GyHKLIT KepyBaHHs 00’ €]
HaHi B LIEHTpaJbHHI GOPTOBUIT KOMII 10TEp aBTOMOGIIA 1 EPCOHANBHUH OJI0K
KEPYBaHHA U1 CUCTEMH 3alalOBaHHI MOxke OyTH BiAcyTHiil. B Mikponpoue-
COPHHX CUCTEMaXx 3alaloBaHHA 1 GOpMyBaHHs CHTHAJy 3allallOBaHHA 3a-
CTOCOBYETHCS YHCIIO-IMITYNIbCHE NEPETBOPEHHS, P IKOMY NapaMeTp npoile-
Cy 3a1a€TLCA HE YacOM NPOTiKaHHA, a Oe3nocepenHbO YUCIOM eIeKTPUYHHX
iMl‘IyIIbCiB ODyHKIIT €1eKTPOHHOTO OGYHCIIEHHS TYT BUKOHY€ YHCIIO- -iIMIyJbC-
HUi Mxxponpouecop, SIKMH [paIioe BiX ENEKTPUIHAX imMIysibeiB, cTabinizoBa-
HUX MO aMIUNTYAl Ta TpuBanocTi. ToMy MiX MIKpOIPOLIECOPOM Ta BXiTHUMH
JaT4vKaMH B IUX CHCTEMAaX 3alajiOBaHHSA BCTAHOBJIIOIOTHCS YHCIO-IMIYb-
cHi nepersopropayi (UII1n) aHanoroBux curuamis B EQpoBi.

MixponpoLecopHa CHCTeMa 3allajlloBaHHs NMpaLOe MO Hanepe]] 3agaHii
U1 IaHOr 0 ABUTIyHa nporpami kepyBanHs. Tomy B EBK € enekTpoHHa nam’ath,
4K IOCTiiHAa, TaK i onepaTuBHa.

Sx ms wndpoBoi, Tak 1 I MiKpOIPOLECOPHOT CHCTEMH 3allaJIOBAHHS UL
KOHKPETHOI KOHCTPYKIIiT ABUTYHa NpOrpamMa KepyBaHHs BU3HAYAETHCS eKCIIEpH-
MEHTaIbHO B npoleci i po3podku. Ha nocnim—mubxomy CTeHOi iMiTleTLCﬂ BCi
MOXUIMBI peXHMH poOOTH ABHIYHA IIPH BCIX MOMUIMBHX YMOBaX HOTo poOOTH.

JUIs1 KOXKHOro CIOIyYeHHSA IIBUIKOCTI i HaBaHTXEHHSA BHU3HAYAEThCA
ONTHMAJbHE 3HAUEHHA KyTa BUIIEPEIKEHHA 3allaIIOBaHHA. 3a UMM JAHUMH
OymyroThbes rpadiky, K BBOAATHCA B [1aM’ATH KOMIT I0TEpa.

IMpu Bu6Opi ONTHMAIBHOTO KyTa BHUIIEPEIKEHHS I KOXKHOTO PEXKHMY po-
60TH HBHryHa npuiMaeThesa A0 yBaru 6e3nmiy ¢akTopiB, TaKHX K MaJIHBHA
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€KOHOMIYHICTb, 3anac 1O AETOHaLll, CKIa/ BiANpAlbOBAaHMUX ra3is, KPyTHHH
MOMEHT, TEMIEPATYpa NBUIYHa, TaKi rpadiku MaroTh cKIaady gopmy.

3aiexHICTh KyTa BUNEPEPKEHHA 3amallOBaHHs TUIBKH Bijl YaCTOTH obep-
TaHHS Bajla IBUI'YHA (AMB. puc. 3.6) Mae ABOXBUMIpHUH rpadik. [[o6 Bpaxy-
BAaTH L€ OJMH NapaMeTP — HABAHTAKEHHH, MOTPIOHO n0BYyAyBaTH BiKe TPHBU-
MipHH# rpadik, BCi TOUKH AKOTO YTBOPATH IOBEPXHIO. SIKLIO BubOparyu Oynb-
SIKE CHOJIYYCHHs YaCTOTH 00EPTaHHA 1 HABAHTAXKEHHS 1 IPOBECTH 3 Lii€i TOUKH
TNIEpHEHANKYIIAP BrOpY, TO Ha EPETHHAHHI HOTO 3 MOBEPXHEI0 MU OJIEPKUMO
HEOOXIHE 3HAYCHHS KyTa BUIIEPEIKEHHS 3aIla/ll0BAHHS.

THosepxus Harapye Tonorpadiunmii mian Micuesocti i Moxe 6yTH 306pa-
XK€Ha Ha 3pa3oK Tomorpadiunol KapTH, TOMy ii iHOII Ha3UBAIOTH KapTolo 3a-
MaJIIOBaHHSL.

SIK10 OCHOBHI KapTH po3pOOHTH Ha iHTepBaJli MO BHUAKOCTAX i HABAHTA-
JKEHHAX Ta 100yAyBaTH Ha LKMX iHTepBanax citky (puc. 3.37), To 1is By3/iB Liei
CITKH MOXXHa 3HAHTH BilNOBI/HI 3HAYEHHS KyTa BHIIEPEDKEHHS 3aNaTI0OBAHHS
13anMcaTH 11i 3HaYEHHs Y IaM’STh KoMIT’FoTepa. [IpakTHYHO 715 3310BiNbHOTO
KEPYBaHHA 3allajlOBaHHAM HeoOXiAHO 30epiratu B mam’sti Big 1000 no 4000
TaKHX 3Ha4eHb. PO3pOOHUKY NOTPIGHO AONMOBHHUTH KapTy pexXHMaMy pobotu
ABUTYHA NPH 4ACTOTI OGEPTAHHA KOIHYACTOrO Baly Ha XONOCTOMY XO4y Ui ii
MIATPHUMKHU, a TAKOK HA MaKCUMAJIbHI 4acTOTi obepranHs 1A 11 0OMe)KeHH.
Hapeuwuri, nporpamyeTscs pexxnm NMOBHMX HAaBAHTAKEHb TAKMM YHHOM, 06
ABHTYH MPAaLIOBaB NOPYH i3 MEXKEIO [TOYaTKy AeTOHALIi, alie He MEPEUTH ii.
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Puc. 3 37. Kapma kymie eunepedowcenns sananosanis
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B0k xepyBaHHSI MiKPOIPOLECOPHOI CHCTEMHU 3aNalOBaHHs CKIIAJa€Th-
cA 3 enexTpoHHo-kepytodoro npuctporo (EKII), norigyHoro npuctpoto, 61oky
nam’sTi, 610Ky CHHXPOHI3allii Ta KOMyTaTOpa MaricTpanen.

EKII cxnagaeTbes 13 OKPEMHUX CHCTEM.

Bxigunii npuctpiit. Cursany, mwo Hagxonarts Ha Bxig EKII BiJ AaT4YH-
KiB, IEPETBOPIOIOTLCA 3 aHAJI0roBoi Gopmu B cepito iMmynscis TAK-HI, sxi €
uudppamu ABIHKOBOI CHCTEMH YMCIIEHHS.

AHAanoroBi CUrHA/IH, HAPUKJIA/I, HATIPYTa aKyMyJIATOpa, IEPETBOPIOIOTHCS
B IBiiKOBHil KO 32 JONOMOTOI0 YUCIO-IMITy/IbCHOTO nepeToprosaya (HII1a).

Ipucrpiii BBony-Busony (IIBB). Ileii npucTpiit npuiimac cursanu B Ti
MOMEHTH # y Till TOCHOBHOCTI, y fKiii BOHH HAAXOAATH, a MOTiM BHIAE iX Y
TPOLIECOP B Till MOCIIZOBHOCTI 1 3 TI€X0 WIBUAKICTIO, 1O NOTPiOHA IpOLEcopo-
Bi, a60 BiANpaBIA€ NOTOYHY iHGOpMAaLiIO B ONIEpPaTHBHY I1aM’STb.

Toaunuuk. Kom’1otep onepye naHuMH sk QyHKUiaMy qacy. Jlis Bu3Ha-
YeHHs Yacy i THMYacOBHMX IHTEPBAJiB Y KOMII'IOTEpi BCTAHOBJEHHH TOYHHH
KBapLOBHi IeHEPATOp IMITYNbCIB.

IInan. Oxpemi 610KK KOMIT'I0Tepa 3B’s13aHi MK co60I0 IUIOCKUMM Ka-
GensiMM, BiIOMHMH 3a Ha3BOIX LIMHH. 110 MIMHAX mepeialoThes NaHi (muHA
AaHMX), afipecy mam ATl (aJpecHa MWHHA), a TAKOXK CHUTHAH KepyBaHHS (Ke-
pyIoua LIMHA).

IlenTpanbHuii Mikponponecop. MiKponpoLecop BUKOHYE B KOMIT FOTEPi
Bci o6uMcIeHHs Ta 06pobxy curnaiis. KpiM Toro, npoiiecop BUKOHYE JIOriuH1
onepauii. EKII kepye x0/10M 064HMCiIeHb, HAIPAR/IAIOYM B IIPOLIECOp NOTPiGHY
iHgopmallito B IOTpiOHUM MOMEHT 1 BiAnpaBisie pe3yabTaTi 00YHCIEHD Y N0~
TpiOHI NPHUCTPOI.

Hocriiina nam’aTs. 1{g nam’sTh MOXeE TiABKK BHAABATH 1HGOPMALIiKO, 11O
36epiracTbCs B Hiit, ae BOHA Hisik He Moxe 6yTH 3minena. Ila indopmatis 36e-
piracTscs B Mam AT HaBITh 33 BIACYTHOCTI XXUBNEHHA. B Hel HeMOX/IKBO 3amH-
CaTM HisiKy HoBY inpopMauito. Y nocTiiHii mam’siTi 36epiraloThes Taki Aani, K
KapTa 3Ha4eHb KEPOBAHMX [lapaMeTpiB ABUIyHa B TabnuuHil ¢opmi, Koy, Mo
KepYIOTh Iporpamamu i in. Yei 1i AaHi 3aHOCATHCA (3aIIMBAIOTBCA) Y MOCTIAHY
aM’sTh BUroTOBMIOBadeM. JIo CKiiay NOCTiIHHOI IaM’sTi BXOZATh TAKOX nepe-
IporpaMoByBaHi 610KH, SKi MOXYTb GyTH BHKOPHCTaHI BUTOTOBIIOBa4eM abo
}10TO NpeICTABHMKAMH /151 BiXHOBJICHHS Ta 3MiHH 3anMcaHoi indopmauii.

OneparuBHa nam’sth. [ToTo4H1 fani — curHaay JIaTYMKIB, KOMaHJH Ke-
PYBaHHS i MPOMDKHI pe3synbTaT OGYHCIEHs 30epiraioThCs B ONEPATHMBHINA
naM’sTi KOMI' 0Tepa, IOKK He OyayTh 3aMiHeH1 HOBOIO iH(OpMALIIE.

Jlna pericTpauii HECIPABHOCTEH B €JIEMEHTaX CHCTEMH € PEriCTparop He-
CNIpaBHOCTEM, AKUIA 3aliMae yacTHHy 06’ €My ONepaTHBHOI am’sITi 1 Npe/cTaB-
na€ coboro 3amam’ATOBYIOUMH MPUCTPIii 3 iHTepdeiicom ana 60pToBOi camo-
niarHocTHkH. Bei pericTparopy HecnpaBHOCTeH 36epiraioTh iHdopmaLio i mic-
715 BUKJTFOUEHHS 3aMalIOBaHHs, ajle iHpopMallis, K i BCA OnepaTHBHA NaM’ATh,
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PyHHYETBCS, AKILO BiX GOPTOBOI MEPEXKi BiK/IIOUMTH aKyMy/IATOpHY Gatapero.
IadopMattis perictpatopiB Moxe GyTH CTEPTOIO i CTIELiaNbHO KOMAaHIOH.

PoGota GopToBoro komn’wrepa. [ndopmailis Npo XapakTePUCTHKH ABH-
ryHa 36epiractbes B aM’sTi KoM otepa y popmi Tabnulib, ki Ha3UBAKOTHCS
pobounmu. TaGmuui BUXoasTh 3 iHGOpManii TPHBUMIPHUX KapT BUMEPEKEH-
H3l 3aMa/IIOBAHHSA 1 TAKUX K€ KapT AJIA Iepiofy BKIIOYEHOIO CTaHy KOTYLIKH.
Po6oui Tabauui MOXyThb OyTH CKJIaAEHI KOMIT'I0TEPOM JJIs PI3HHX CHONYYEHb
napamMeTpiB, OAHAK, HacaMIepe]l TAKUMHU TapaMeTpamy € YacToTa obepraH-
Hs KOJIIHYACTOro Baja, HAaBaHTAXEHHS, TEMIIEpaTypa 1 Hanpyra aKkyMynsaTopa.
KoxHa 3 TabnuLp A€ CBOE 3HAYEHHS KyTa BUIIEPEIDKEHHS, i 1 BUSHAYEHHA
Pe3yNBTYIOMOTO KyTa BCi pesyabTard 3icTaBasiorhes. [loaibnum 4uHOM 00-
YUCMIOETHCA 1 KYT BKIIIOUEHOTO CTaHY KOTYILUKH.

TIpy BKJTHOUEHH] JKMBIEHHS MiKPOIIPOLIECOD NOCUIIAE 3aKO0BaHy ABIHKOBY
ajipecy, IO BKa3ye, 10 AKOi YaCTHHU NaM’4Ti BiH 3BepTaeThes. [1oTiM nocuna-
€ThCS KEPYIOUMI CHTHAJ, IO BKa3y€ HApsMOK i OCiOBHICTb PyXy iHbopMa-
uii B potiecop abo 3 npouecopa. Po6oTa caMoro npouecopa CTaHOBUTB CEPito
ABIMKOBMX iMITY/IBbCiB, 33 JOTIOMOTOO SKMX 1H(OPMALLis 3UMTYETBCS 3 NaM’ATi,
JEKOAYEThCA i BUKOHYEThCA. [IporpamMy BUKOHAHHA onepaiii — apudmerny-
HMX, JIOTIYHMX 1 TPAHCTIOPTHHMX, TaKOX 3amucaHi B nam’ati. Haperi, EKII Bu-
JACTh KOMaHJy CHJIOBOMY KJIIOYY CHCTEMH 3allajllOBAHHA HA BKIIIOYEHHS 200
BUK/IFOYEHHS KOTYIIKH BiAMOBIIHO JO MOTOYHOIO CTaHy JIBUIYHA.

Buxiani xackaau ejiekrpoHHunx cucreM. Korymkn sanamosanus. He
JMBJIAYHCH HA €Ky Pi3HULIO Oy10BH LH(PPOBUX T2 MIKPONPOLIECOPHHUX CHUC-
TeM 3anajlOBaHHs, BUXIAHI KACKaAM eJIEKTPOHHUX CHCTEM 3alalllOBaHHs Ma-
JOTb 1IEHTMYHE CXEMOTEXHIYHE T2 KOHCTPYKTHBHE BUKOHAHHSI.

Jlns ycmimHoro (GyHKUIOHYBaHHs CHCTEMH 3allajleHHs KOHTPOJED 4M Mi-
KPOIIPOLIECOP BHAAE Ha KOMYTATOp CHTHAJ 3alajllOBaHHA, CUTHAN BKIIOYCHH
KaHaJiB Ta CUTHAI Ha NIYCKOBHH IPUCTPii ABUryHa. SIKIo el KOHTpoep 4u
MIKpOTIPOLIECOP OJHOYAcCHO 3abe3neduyroTs i poGOTy CHCTEMH XXKHMBICHHA, TO
BOHM BHJIAIOTh CUTHAIM Ha BKJIIOYEHHs (OPCYHKH Ta eNeKTpH4HOro 6eH3oHa-
cocy. SIKuo Ha ABUIyHI QyHKIIOHYE Iie Kap6ropaTop, TO €lEKTPOHHA CHCTEMA
KEpye eJEKTPOKIANaHoM eKOHOMaii3epa IIPHMYCOBOTO X0JIOCTOro XoAy. Bennka
Pi3HOMAHITHICTL KOMYTaTOPIB €/IEKTPOHHHUX CHCTEM 3 HAKONHYEHHAM EHEPIii B
{HyKTMBHOCTI JUIATHCA Ha KOMYTAaTOPH 3 MOCTIHHOK BEIHYHHOIO NIEPBUHHO-
ro CTPYMy B KOTYIILI 3aNajroBaHHs Ta 3 HOpMOBaHO0. 3a ciocoGom 06pobku
indopmaii Bouu OyBatoTh 3 aHATOTOBHMH Ta 3 LUPPOBUMHU PETYISATOPAMH.

Y 6araroxaHalbHMX KOMYTaTtopax 3 CWIOBHMH TPaH3UCTOPaMH Ta JBOXBH-
BiJIHMMH KOTYIIKAMM KO)KHA CBIYKa 3alla/IFOBAHHA OTPUMYE €HEPIiko 10 OKpe-
MOMY KaHaly.

TIpu npOMY TPAAMLIMHMI MeXaHIYHUIA PO3IOALIBHHK 3 POTOPOM BIICYTHIH,
a 3aCTOCOBYETBCS €JIEKTPOHHMI CIIOCIO NepeMHKaHHsA KaHaIB HA HU3bKOIIOTEH-
niaTbHOMy piBHI 6€3M0CEPeHBO B €NEKTPOHHOMY KOMYTAaTopi 3 TOJA/IbIIMM
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PO3MOALIOM HANPYTH Ha GaratoBMBoAHI (2-X 9 4-x) a6o IHAMBINyanbHI KOTYIN-
KM 3al1aJIFOBaHHS.
Takuif cnioci6 posnoninenHs Ha3uBaeTbCH cTaTHUHUM. CHCTEMA 3 JIBOXBH-~
BUIHHMH KOTYIUKaMH NPHIATHA VIS POGOTH 3 IAPHUM YHCIOM LMJTIHIPIB.
Ha puc. 3.38 noxasana cxema BUXiJHOTO KacKafy CHCTEMM 3allairOBaHHs
1A 4-X WUTHAPOBOTO ABHTYHA.
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Puc. 3.38. Cxemu nusvkogonbmmnozo posnodiny ickop: a) 3 deoma 060x6ugioHUMU
KOmywramu 3ananiosanis,; 6) 3 4omupeoxeusionoio KOmyuKow 3anantoeaniis

Axuzo aBUIyH npaloe 3a cXeMOKO «@», TO o6 YepeNyBaHHs 3aNaTioBaHb
TaNUBONOBITPAHOT CyMillli B IIIIHAPaX BiANOBiAAIO NOPAAKY PoGOTH JBUTyHA
1,3,4,2a60 1, 2, 4, 3, nepua ciuka 3rpynopasa 3 YETBEPTOIO, a Apyra 3 Tpe-
TB010. IIpK TakoMy 3°€HaHHI CBIYOK «pOGOYi» iCKpH BHHHMKAOTH B LMTIHAPaX
B KIHL{i TaKTy CTHCKYBAHHA, a «XOJIOCTI» iCKPH — B KiHIIi TAKTy BUITYCKY. 3po3y-
ML110, 110 PoBOYi iCKpH 3aNaIi0I0Th NATHBONIOBITPSHY CYMILL, 2 XONOCT — po3-
PAIKAYOTECA B CEPEAOBMILI Bif-
NpaibOBaHUX Ias3is.

JIBOXBHBijHA KOTyIIKa 3ama-
moBanHsa (puc. 3.39) mMae posiMk-
HYTHH MartiTonpoBin i JBOXcek-
nifiHy BTOpHHHY 06MOTKY. Bto-
puHHa O0OMOTKa pO3TalioBaHa
3BepXy NEPBUHHOI, 10 3abe3neuye
Hajlii{Hy 130/15111{0 BHBOJIiB BHCOKOT
Hanpyrd. OXONOIKEHHS [EPBUH-
HOI OOGMOTKM BiaOYBaeThCs depes
LEHTPaIbHHH CTEPXKEHb MarHiTo-

Puc. 3.39. 3aeanenuii euznnd [IPOBOAA, AKHH BHCTYNAa€e Ha30BHi
Komyuwiku 3anamosarnns 29.3705 1 Mae KpiHHJ'IbHHﬁ OTBip.

-
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Hanpnknan, kotyumka sanamosanns 29.3705 (puc. 3.39), SIKY 3aCTOCOBYIOTh
Yy cKiall MIKpOIPOLIECOPHOI CHCTEMH KepyBaHHA JBUI'YHOM HA ABTOMOOISX
BA3-21083 Ta BA3-21093, Mae 1Ba BUBOOM BHCOKOT HAaMpyry, a TakoX BXif 1
BHXi/{ IEPBHHHOI 06MOTKH. [i BUroTOB/IEHO 32 ClIELiaTbHOO TEXHOTOMIE: CIIO-
HaTKy IPOCOYHTh OOMOTKH ETIOKCHAHMMHU KOMIIAYHIAMH, a TOTiM iX 06Tpeco-
BYIOTh MOPO3OCTIFKMM NOJIINPONIICHOM, L0 YTBOPKOE KOPIIYC KOTYUIKH.

OcTaHHiM yacoM Bce GibIOro NOIUMPEHHS OTPUMYE CXeMa HU3BKOBOJIET-
HOTO PO3MOALLY iCKOP 3 YOTHPLOXBUBIIHOK KOTYIIKOIO Ta BUCOKOBOIBTHHMH
AiofiaMu, IO IpeACTaBiieHa Ha puc. 3.38, 6. Boua Bkirouae asi 3YCTPIYHO Ha-
MOTaHi nepBuHHI 06MOTKH i Oy BTopunHy. IlonspHicTs BTOPMHHOI HAlIpyru
BU3HAYAETHCA HANPABJICHHAM YKJIAJK{ BUTKIB B IEPBMHHUX 00MOTKaX. KO
B Touui S (puc. 3.38, 6) Hanpyra Mae NO3UTHBHY NOMAPHICTS, BIAKPUBAIOTHCA
BepxHii Ta HiKHiH aioau s ceivok FV1 Ta FV4 i B Binnosiauux LIUTIHApax
3’ABNISAIOTHCS ICKPOBI pO3psAIH.

Jpyra nepBuHHa 06MOTKa HAMOTaHa B 3BOPOTHLOMY HANpAMKY 1 py me-
PEPHBAHHI B Hil CTPYMY NOISPHICTS BTOPMHHOI HATIPYIH B TOULI S 3MiHUTD-
Cs Ha HeraTuBHy. IIpy 11bOMy iCKPOBi PO3PA/IM BUHUKHYTS B ABOX IMJIHIPAX
AsuryHa 3i ciukamu FV2 ta FV3. Jist BUXIIOYEHHS B32€EMHOTO BILIUBY Hep-
BUHHHX OOMOTOK B NEPiOX CTBOPEHHS iMIYIbCIB BUCOKOT HaIpyry 1o iX Bu-
BOJIB HU3bKOI HANPYTH MiAKIIOUEH] po3ninsioui giogu VDS ta VD6.

Hesiki aBTOMOGiNBHI (ipMK B MIKPOTIPOLIECOPHHX CHCTEMAX 3aIlaIOBAHHS
3aCTOCOBYIOTh TPaHCHOPMATOPH 3aMAMOBAHHS, TOGTO ABOXBHBIAHI KOTYIUKK
3anaIloBaHHS i3 3AMKHYTHM MarHitonposogom (puc. 3.40).

Puc. 3.40. Komywku sanamosanna is samxymum MAZHIMONPo8oooM:
a-—3009.3705; 6 - 3112.3705, 1 — eusodu nepsunnoi
obmomku; 2 — 6ugodu emopunHoi obpmomxu
Tax, B Pocii Bunyckaerncs JBOXBUBiqHA KOTyluKa 3anamosans 3009.3705,
sKa Mae orip nepsuHHOT 06MoTKH 0,52 OM, omip BTOpHHHOT 6,3 KOM. Ingyk-
TUBHICTb IEPBHHHOI 0OMOTKH ck1agae 5,9 MDD H, a BTOpUHHOI 29 I'n, uuciio BUT-
kis W1 =115; W2 =8008. V wiit korynii BTOpUHHA OOMOTKA Ma€ KapKacHy
CEKIIIHY HAMOTKY, IO JO3BOJIAE 3MEHIIHTH BTOPHHHY €MHICTh Ta IIOCHIHTH
130715110 BTOpHHHOT 06MoTKK. KoTymka Mae miactmacosuii Kapkac, B siKHi
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BMOHTOBaHO 0OMOTKH. KoTymka 8 360pi 3 06MOTKaMK i BUBOAAMM TIPE/CTaB-
Jisi€ MOHOJIITHY KOHCTPYKIIiIO 3 BHCOKOIO CTIMKICTIO IO MEXaHIYHHX, eIeKTpHY-
HUX Ta KJIIMAaTU4HHX BIUTHBIB.

JI1s MiKpONpOLIECOPHMX CHCTEM 3alamoBaHHs Jeski QipMu 3aCTOCOBY-
[OTb IHIAMBIMya/IbHI OHOBHMBI/HI KOTYIIKU 3aNa/llOBAHHA 3 3aMKHYTHM Marki-
TonpoBoxoM (puc. 3.40, 6). Taxi KoTyukn BunyckaioThes B Pocii 3112.3705
ta B HimMeuuusi dpipmoro Bosch. HasBHICTb 3aMKHYTOTO MarHiTonpoBoja A0-
3BOJISIE 3MEHIIUTH rabapuTh Ta Bary KoTyiuky, niasuuntd KK nepersopen-
Hsl eHeprii, 3MEHIIMTH BUTPATH OOMOTKOBOTO IPOBOLY Ta €1EKTPOTEXHIYHOI
cTaJli, HOKPALIMTH 11apaMETPH ICKPOBOTO PO3Psiy.

CBiYKH 3aNa/1I0BAHHA €JIEKTPOHHUX cHcTeM. CBIUKHM 3alalioBaHHs LUX
CHCTEM MAaroTh OyTH Ginbli CTIHKMMH JO BHCOXKOT HaIpyr# npo0oro i 10 BUCO-
Koi TeMnepatypH. [x enexrpoau, sk mpaBuo, GimiTanesi, TO6TO MifHiI 3 XpoMo-
HIKE/IEBUM TIOKPUTTAM, 200 NIJACTUKOBI.

3 METOIO HEIOIYCTUMOCTI IIPOIYCKiB 3a[1a;TI0BaHHs B UMIIIHAPAX ABUIYHA
3MIHHJIACh KOHCTPYKIif cBivoK. Ilepwr 3a Bce, 3MiRMIACh KOHCTPYKILS LieH-
TpabHHX Ta GigHMX MacoBuX enektporis. Ha puc. 3.41 naBefeHO Pi3Hi THIH
1...20 cBiuoK, 10 ix BHOycKae HiMelpka dipma Bosch.

Puc. 3.41. Hpuxnadu koHcmpyKyii enexmpooie C8IMOK 3ananVEanHs
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X0y Hai6ilbI NOIUPEHUM 3AIUINAETHC] OAUHOKUI TOPLIEBNI MacOBHH
enektpon (1, 2, 3, 4, 8, 10, 17, 18, 19, 20), ane ¢ cBiuky, B AKHX 3aCTOCOBY-
FOTHCA MACOBi €EKTpoay pi3HOI GopMu: KinblieBHA 5, mapHi crmomedi 12,
14, 16; 3arnubneni 6okoBi 13, notpiitni 9, 11. LlenTpansHi eneKTpoau TaKOXK
MaloTh pisHi popmu: wiuninapuuHi: 3, 4, 8, 9, 10, 12, 13, 15, 16, xonycHi 1, 2
17, 18 ta romuacti 7, 14, 20. 3aBasxy BHCOKOMY 3alacy €HEprii, Lo MaroTh
€JICKTPOHHI CUCTEMH 3aNaTiOBaHHA, Taki CBIYKH CTBOPIOIOTh OararoenexTpoa-
Hi 260 KinbLeBi po3psaan eIeKTPUUHOI 1CKPH, sAKi 3a0e3nedyroTh CTilke 3ana-
JIIOBaHHs POOOYOI CyMillli Ha BCiX pexuMax poOOTH ABMIyHa.

B eaeKTpoHHHMX CHCTEMax 3alaiiBaHHs 3’SBUJIACh MOJMJIMBICTb BCTa-
HOBJIIOBATH 3230 MiX eJleKTposamu ¢BiukM B Mexax 0,7...1,2 MM Juist CTili-
koi poGoTy ABUryHa Ha 30imHEeHUX cymimax. Ile BHMarae 36inblIeHHs BTO-
PMHHOT Hampyry, aje 3a PaxyHoK OiAblIOro 3amacy eHeprii IMX CUCTEM e
MOXJIHBO.

INposoau BHcokoi Hanpyru. OCKinbkH B MOMEHT €JIEKTPOICKPOBOIO
pO3pALYy B CBI4KaX 3allailOBaHHA IO MPOBOAAX BYCOKOI HANpYrH IPOTiKae
BHCOKOYACTOTHHH CTPYM, TO i MPOBOAH BHIIPOMIHIOIOTH PaAionepeLIKOIH.
Ha aBToMOGiIAX BUKOPUCTOBYIOTHCS TPH CIIOCOOH NPUDIYUICHHS pajione-
PELIKO/: €KPaHyBaHHs BHCOKOBOJBTHUX NpPOBOJIB; BBEACHEA B [IPOBO/IM PO3-
NoAineHO iHIyKTHBHOCTI Ta BCTAHOBICHHSA NEPEUIKOAHO-IPUTILY 11y BAIBHO-
ro pesucTopa 0e3rnocepeHb0 B 130TOP CBIYKH 3aMlaJIIOBaHHA.

B cyuacHUX eNeKTPOHHMX CHUCTEMaX 3a0aljioBaHHA 3aCTOCOBYIOTH CBIUKH
3 MEPEIIKOAHO-TIPUIAYILYIOUMM pesucTopoM 4...10 kOM, a DoBXKMHY BUCOKO-
BOJIBTHHX IIPOBO/IiB HAMAratOThCs 3BECTH JI0 MIHIMyMY 3a paxyHOK CTaTUYHOTO
pO3MoKiny BUCOKOT Hanpyry. IIpoBoay BUCOKOI HANPYTH JUIATHCA HA HU3LKO-
omui (10 0,5 xOm/M) Ta BucokooMHi (1o 10 kOMm/m).

[Iposoau yepBoHOro abo poxkeBoro xonbopy MarorThk omip 2000 Om/M, a
NPOBOIU CHHBOTO KOMLOPY — 2550 OM/M. BHcokoOMHI IPOBOAM iMIIOPTHOTO
BHPOGHHUIITBA [T03HAYAIOTHCS TEKCTOM B3IOBXK IIPOBOAY. 3MICT TEKCTY MOXKHA
posmndpysaru o GipMOBOMY KaTanory. Y OesKHX MIKPONPOLECOPHHUX CHC-
TeMax 3alajlOBaHHA CTallk 32CTOCOBYBATH BOJIOTO3aXHCHI eKpaHOBaH] yKpHT-
T ab0 KPUIHNKH U IPOBOJIB Ta CBIYOK 3aNaIlOBaHHS.

Iugposa cucrema 3anamopanas asTomoelinisB BA3. [punuun aif mud-
poBOI CHCTEMM NOKa3aHuii Ha pyc. 3.42. B 1ili cucTeMi 4acTO BHKOPUCTOBY€Th-
¢ MAXOBMK IABMIYHA 3 BiHLIEM 1, Ha sikoMy po3MilueHi 3ybui. EnexrpomarHiT-
HUH AaTYMK 2 338 JOMMOMOIOI0 MaxosHKa 1 BUpOOIIsE cepiio iMITyNIbCiB IPOMO-
puiiiHo yacToTi obepTaHH: Baja JBUryHa. Y IOJIOXKeHH], sxe Bianosigac BMT
IepIoro wiixHapa, aéo 3a 90° no nocarsenss BMT, na MaxoBHUKy po3Miliie-
HO yCTaHOBYMH 3y6elb i3 HO3HAYKOI0, AKHH 3a JOIIOMOTOI0 €J1eKTPOMAarHiTHO-
o JaT4HKa [04aTKOBOTO [ONIOKEHHS 3 CTBOPIOE IT1J1 4ac KOXKHOro 06epTy Baa
ycTaHoB4Mi iMmynsc. EnekTpoHHa YacTHHA NHGPOBOI CHCTEMHU CKJIANAETHCA
3 TOJIOBHOTO 4 1 10/IaTKOBOTO 5 JMIYMIIbHHUKIB, 3aaBaya 4aCOBHX iHTEpBaiB 6,
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Onoky dopmypanHs curnany
BHMKHEHHS KaHaJiB 8, gar-
YMKIB TEMIEpPATYpH 9, THCKY
13 10 i monoxenus apocensHoi
3aciiHky KapGroparopa 11,

L JIBOKAHAJILHOTO KOMYyTaTopa
7 I 7 3 CMJIOBHMM TPaH3UCTOPaMH
+ 12, NBOBHMBIIHHMX KOTYIIOK

3arnantoBaHHA 7 Ta CBIYOK 3a-
Wt najroBaHHs 13.
™ 12 Bonsbkuii aBTOMOGIIBEHRMI
33BOJA Ha CBOIX aBTOMOOILAX
VT2 BA3-21083, 21093, 21099 Ta
8 21102 BcraHoBMIOE came M-
POBY CHCTEMY 3aNAIOBAHHL. [
CX€Ma NOK43aHa Ha puc. 3.43.
OcHoBOIO cxeMH € KOHTpOREp
10 tnmy MC 2715.03. Kpim

9 10 1 KOHTpOJIEpa, CXeMa Ma€ Taki
4 BY3JIH: NBOKAHAJILHUI KOMYyTa-
Puc. 3. 42. punyun 0ii yugpoeoi TOp 4 THITY 6420, 3734, NBOBK-

Cucmemu 3ananiO8ants. BiIHI KOTYIUKM 3aMaiOBaHHS
1 - sineys maxosuxa; 2 — damyuk imnynscie; 2 ta 3 tumy 29.3703, maruux
3 — damuuk novamKkeeozo nonoceHHs; noyarky Bimixy (JI[IB) 13 ta

4, 5 — ninunbhuku, 6 — 3a0a8ay uacosux inmepeanis; MATYMK  KyTOBHX iMIIyMBCIB
7 — KomywiKa 3ananoeanns; 8 - 6/1901< E)bopmyeanﬂﬂ (IKI) 12 Tuny 14.3847, Tep-
CUSHQTTY BUMUKAHHA Kananie, 9 — damuuk MOPE3HCTOPHHIE JATUHK TeM-

memnepamypu, 10 - damuux mucky; 11 — damuux : .
P . TIUCKY, . neparypu 11 Ta garumk Kinue-
RONOdICEHHS OpocenbHoT sacrinxu; 12 — cunosuil .
. BOIO TOJIOKEHHA JPOCEIbHOI
mpansicmop, 13 — ceiyku 3anamosanns .
3acyiHKY 8.

Bumikay 3anantoBaHus, CBIYKM 3aNlallOBAHHS Ta IPOBOAH BUCOKOI Ha-
TIPYTH TaKi caMi, AK i B 663KOHTAKTHHUI CHCTEMI 3alaTioBaHHs, 10 paoe
3 koMyTaTopom 36.3734. Cuctema npawoe Tak. Koiu BBIMKHEHHI BUMHKAY
3allaalOBaHHsA, HANpyra XHBJEHHA 4Yepe3 MOHTaXHHMH 610K 7 Ta BUMUKay
6 nonaeTbcs Ha KieMy «4» komyTartopa 4, 50 KieMu «2» KOHTposiepa 10
Ta 0 HU3BKOBOJILTHUX BMBOZIB KOTYUIOK 3ananioBanHs 2 Ta 3. Ipu myc-
Ky NBHT'YyHAa MaXOBHK IIOYMHA€ 00epTaTHCs i iHAYKLIMHI AaTYHKM KyTOBUX
IMOyNbCIB T4 MOYATKY BifTiKy, AKi BCTAHOBJIEHI HA KapTepi 34EMICHHs Hax
MaXOBHKOM, BUAAKOTH iMnybcu. JIKI cTBoproe iMIynbCcH, Koy B #Oro mar-
HITHOMY KOJIi 1epe6yBaoTh 3y6wi BiHIA MaxoBuka. OCKiNbKK KiIbKICTb iX
CTaHoBUTH 128, TO nepiox iMmysbciB maTyuka KyTOBHX IMITYJIBECIB CTaHO-
BuUTh 360/128=2,8°.
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Puc. 3.43. Cxema yugposoi cucmemu 3ananto8anHa.
1 — cgiuku 3anamosants; 2 — KOmywKa 3ananioeants 2 ma 3 yuninopie;
3 — komywa 3ananiosanna 1 ma 4 yunindpis; 4 — komymamop,

5 _ xonodxa diaznocmuKu; 6 — 6UMUKaY 3anan06anHs, 7 — MOHMAdCHU
Grox; 8 — kinyesuil eumuxay kapbropamopa; 9 — enekmpoMazHimnul
xaanan kapGiopamopa; 10— konwmponep; 11 — damuux memnepamypu;
12 — damuux Kymoeux imnynecie; 13 — oamuux noyamxy gionixy

Jaruux nouarky Bimniky (I1B) resepye onuu iMIynbe 3a oauH obepT KO-
HUACTOTO BaJa B MOMEHT PyXy B HOro MarHiTHOMY NoJli MapKepHOro wtudra.
ITeit MOMEHT BiITIOBIIA€ MOJIOXKEHHIO BMT neprioro Ta 4eTBEpTOTO HUIH/APIB.

IMnynbeH, 5K TEHEPYIOTh NaTIHKU JIIB i JKI, MaroTs BHIIIAA CHUHYCOI-
au. AMILTITYa IMAY/IbCIB HANPYTH CTAHOBUTR 02--100 B y miara3oHi 4acToT
oBepTaHHs KONIHYACTOro Baia 25-6000 xB''. 3a30p MiX OCepisAM JaTuMKa i
BEPILMHOO 3yOlid BIHLE MaXOBUKa a60 TopieM MapKepHOro mTH(Ta Mae CTa-
uosutH 0,3-1,2 MMm.

VY uudpoBiii cCHCTEMI 3aNalIlOBaHHA aBToM0611iB BA3 3aCTOCOBaHO HamiB-
TIPOBi AHUKOBUH IATYHK TEMIEparypu OXOJIQ/UKYBAIIBHOI PiiMHH ABUIYHA TH-
ny 19.3828 3 NiHi#HOX XapaKTEPUCTUKOIO. Horo nocTaBieHo Ha BUILyCKHOMY
naTpyGKy CHCTEMH OXOJIOJUKEHHS ABHUTYHA. Jlo 06MOTKHM JaTuHKa MiJABEACHO
nocTiiiHuii cTpym. Ha BUXO/Ii MiKpPOCXEMH HAnpyra Gyze nponopuiiina Temie-
paTypi OXOIOLKYBAILHOI PIAMHY.

KouTposep THIy «Enexrponika MC 271503» nNpu3HauYEHUH AN KepyBaH-
HS MOMEHTOM iCKPOYTBODEHHsS B CHCTEMi 3alalioBaHHs, a TAKOX A Kepy-
BAaHHA €JIEKTPOMArHiTHUM 3allOPHMM KJaraHOM kap6ioparopa EITXX. Bin €
eNEKTPOHHOK0 CUCTEMOIO, CTPYKTYpHa CXeMa siKOi moKa3aHa Ha puc. 3.44.

KonTponep npampoe Tak. Jlo Horo pxoxis i3 maruukis AI1B, JIKI, JITOP
Ta JaTYUKa THCKY HAaJXOIATh CUIHAIH, HeoOXiaHi AN BU3HAYEHHA pobOUOro

peXHMY JIBUT'YHA B KOHKpeTHi# cuTyanii. CUrHamm Biz iHyKTHBHHX JAaT4HKIB
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JIIB Ta JIKI nepeTBOpIOIOTECSA Ha IMIOYNIBCH NPSIMOKYTHOL (OpPMH BiIOBiz-
Horo piBHA. 11l06 HiABUINMTH TOYHICTH XapaKTEPUCTHK CHCTEMH, MOTPIOHO
YacTOTy MOCiZOBHUX iMnyibciB narauka JKI noasoitu (2KI).
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Puc. 3.44. Cmpykmypua cxema konmponepa MC 271503:
2K1 — nooeoeni kymosi imnynvcu,; I3 — imnynvbe 3ananosanis;
HATOP — exid cuznany 6io damyuxa memnepamypu; FT — maxmoea uacmoma;
UT — nanpyzo-uacosuii inmepgan; ILJ] — wuna danux; C3 — cuznan
sanamosanns; PI3 — opmysay imnyavcie sanamosanns; KI — xymosi imnyascu

Cursan i3 TeH30pe3UCTOPHOTO JaTYHKa TUCKY EPETBOPIOETHCA 3a MPHUH-
LMIIOM NOABIHHOIO iHTErpyBaHHA Ha LUGPOBHH KO, MPONOPUIHHUIA po3pi-
JUKEHHIO y BUIIYCKHOMY Tpy6ompoBoyi.

Curnan i3 naT4HKa TeMIIEpaTypH NEPEeTBOPIOETHCS HA CUTHAN JBOX BUJIIB.
Temneparypi 50 °C BinnoBigae curHan HU3LKOTO PIBHA, @ TEMIIEPATYPi 1OHA
50 °C — Bucoxoro. 3a HIMMH CHIHanaMu BUOHPAIOTh KYT BUIIEPEIKEHHS 3aMa-
JIOBaHHA A4 JBOX CTaHIB IBUTYHA: X0jogHoro abo rapsuoro. Iepersopeni
Ha NOTpibHY Ta 3py4Hy IS NOAATLINOT 0Opo6KU GOPMY CHIHAIHM 3 JATYHKIB
HaJXO[ATh IO NpoLecopa, TKUH BU3HAYA€E KYT BUIEPE/DKEHHS 3alaIIOBaHHS.

3Ha4deHHs MIBUAKOCTI O0epTaHHs KOTIHYACTOrO Baja JBMIYHA, SKE BHKO-
PUCTOBYETLCS U1 OGYMCIIEHHS KyTa BUIEPEUKEHHS 3allaNiOBaHHs;, XapaKTe-
PHU3YETHCS KONOM IUBUAKOCTI (8 po3psaziB), 3000yTHM BHACIIAOK PO3PAXYHKY
3a BU3HAY€HUH inTepBa (1 C) KiNbKOCTI ITOABOEHUX KYTOBHX iMmynbcis (2KI).

XapaKkTepHCTHKa PeryioBaHHA ABUTYHA 33 ONITUMAILHUM 3aKOHOM, TOOTO
KyT MOBOPOTY KOJIIHYACTOTO Ba/a IBUTYHA ¢, IO BiZICTEXYE KOHTPOJIEP, — Lie
nonarok no 180° (m1d YOTMPULMIIHAPOBUX IBUIYHIB) KyTa BHIIEPEDKEHHS
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3anamoBaHHsa ¢, = 180° — 0. Bin 36epiracThcs B am’s1Ti NOCTIMHOTO 3anam’s-
TOBYIOUOTO NMPUCTPO0 y BursAi Tabmmi 32 X 32 (1024 BOCHMHpPO3pAAHHX
ABIAKOBHX 3HaKiB). [I’ATh cTapIINX PO3Ps/iB BOCHMHPO3PSAHOTO KOy IIBH/I-
KOCTI BUKOPUCTOBYIOTbCA 1 (POPMYBAHHS «MOJIOILOT» YaCTHHH AECATHPO3-
PAAHOI afipecy NOCTIMHOrO 3anam’AITOBYOYOTO MPUCTPOIO, a I’ SATh CTAPLIMX
PO3pAMIB KOMY PO3PiMXKEHHA — U1 GOPMYBaHHS «CTAPLIOD» YACTHHHU aJPECH.
3a Wi€l0 aapecoro i3 3aIaM’ ATOBYIOYOTO PUCTPOIO BUGHPAETHLCA KO KyTa 0,
ITin yac po3paxyHKy MOIBOEHHUX KYTOBUX IMIIyJIbCiB, TOUMHAKOYH Bijl iMITyJIb-
cy, wo Bunae AIIB, 1o 3na4enHs Kooy KyTa @, AKui BU3HAYUB KOHTPOJIEp Ha
BHMXO[i Mpo1iecopa, GopMyeThCs IMITyIbC MOMEHTY 3aNaJtOBaHHA.

CrexeHHs 3a KyTOM BHNEPEDKEHHA 3alaliOBaHHA Bi0yBa€TbCA 32 KOXK-
HMM 06€pTOM KONIHYACTOro BajIa, a 3MiHa HOro 3Ha4eHHS — MIC/IsA PO3PAXyHKY
BiZINOBI/IHOTO KyTa BUNEPEKEHHs 3aMalOBAHHA, YaCTOTHOTO Ta HABAHTAXY-
BaJILHOTO PEXXHMIB.

Ab¥ NiABUIKTH TOYHICTb PO3PAXYHKIB KyTa B GJI01 KEpyBaHHs, BAKOPHC-
TOBYETBCS METOZ JiHiiHOT iHTepnomuii. SIKuo 3HaYeHHs YacTOTH 06epTaHHs
BIIPi3HAETBCA Bill 3HAYEHb, 3aKJIAACHUX Y TabMULIO, TO ONOPHI 3HAYEHHA KO-
JiB KyTiB iIHTEPIOJIOIOTH 33 (POPMYJIONO:

P,
=, +=—=L —
(px (pl— ny,—n (nx nl)’

ae ¢, ¢,, ¢, - KyTH IIOBOPOTY KOJIIHYAaCTOrO BaJjia, IO BiATOBIiAaIOTh NOTOY-
Hil 9acToTi 0GepTaHHs, KOLY YaCTOTH n,, KONy 49acTOTH n,; n,, 1, — BIINOBI-
HO MeH1IIe Ta Ginbiie onopHe (TabiMyuHe) 3HAYEHHS YaCTOTH OOEpTaHHS, 1O
Gnu3bKe 10 KOy MOTOYHOI YaCTOTH OGepTaHHs; /7 — KOJ IIOTOYHOI YacTOTH
o6epTaHHA KOJiHYACTOro Bala JABUIYHa.

InTepnonanis aas 3Ha4eHb 338 THCKOM (PO3PIUKEHHIO) BUKOHYETHCS aHa-
JIOTI4HO.

Y 4OTHpPHUIMITIHAPOBHX ABMI'YHAX aBToMOOLIiB BA3, siki MaroTh oniuu Map-
KepHHH ITU(T Ha MAXOBHKY, 38 OAAMH 00EPT KOJIHYACTOrO Baja MOBHHHO BU-
pobnarucs apa iMmynscu BK. @opMyBaHHs Apyroro CHruany ITOYHHAETHCA
MiCTIs IMITYNIECY 3aNaliOBaHHS y IONEPEAHBOMY LIMTIH/D].

Brox kepyBaHHSA, BIACTEXHBILM KYT MIOBOPOTY KOJIHYACTOTO Basia ®,, Ho-
YHHAE CTEXUTH 33 HACTYMHOIO NOJIOBUHOK 06€pTa KONIHYacTOro Bana ¢, 3
OZIHOYACHUM PO3PaXyHKOM HIBHIKOCTI 00epTaHHs KOJIIHYAacTOTo Baja 3a BH-
3Ha4YeHUH 4acoBHii iIHTEepBa.

Kontponep Bupobnsie He TinbKH IMITYIBC «CHrHANT 3anamoBadna» (C3), a i
curnan «Bumukay xanany» (BK). Kpim 11p0ro, 3anexH0 Bl nonoxeHHs aApo-
CelNbHOT 3acITiHKH Kap6roparopa (BifkpuTa ab0 3aKpHTa) 1 4aCTOTH 0GEPTaHHA KO-
JiHYACTOro Basla KOHTPOJIEP BMUKAE 4K BUMUKae Kianad EIIXX. Curaamu C3 Ta
BK 6e3nocepennbo kepyroTh poboTOI0 ABOKaHAILHOTO KoMyTaropa 64203734, a
curnan EIIXX HamxomuTs 10 KianaHa, BMOHTOBAHOTO B KapOroparop.
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Ocuunorpamy iMITy/1bCIB HalIpyr Ta CTPYMIB, IO Jil0Th Ha BUXOZaX KOHTPO-
Jiepa, KOMyTaropa Ta KOTYLIOK 3alallloBaHHS, SKi BIANOBIAAIOTH CHPaBHOMY
CTaHy BCIX €JICMEHTIB CHCTEMH 3allalIOBaHHs, NIPEICTaBIIeH] Ha puc. 3.45.
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Puc. 3.45. Ocyunozpamu imnynscie Hanpyzu ma cmpymis, Oil04UX HA 8UX00AX
Konumponepa (a), koMymamopa (8) may 6/MOPUHHOMY KON KOMYUIKY 3aNANI08aHHS (C):
1 — cuenan « Momenm 3ananweanusy, [l — cuznan « Bubip xananyy,; Il — cuenan
«llouamox eioniky»; IV — cuenan «Kymosi imnynecu»; V — imnynbcu cmpymy
Ha uxo0i 1-2o kanany, VI — imnyabcu cmpymy Ha 6uxodi 2-20 kanany; VII
— imnyavcu nanpyau Ha 8uxodi 1-2o kauany, VII — imnynvcu Hanpyau na
8uxo00i 2-20 kanany; IX — imnyrvcu Hanpyau,; X — imnyascu cmpymy; A — BMT
1-20 i 4-20 yunindpis; B — momenm 3ananosanns & 1-my i 4-my yuninopax;
C — momenm 3ananiosanns 6 2-my i 3-my yuninopax; 6 — kym sunepeoxcenns
sanamoganns; 1, i U, - cmpym i nanpyaa 6 nepeunnii obmomuyi komyutku
3ananioeanns; t — uac naxkonuyuenns cmpymy; U — nanpyza npobusanns
ceiyku; 1 ' Up i t,— cmpym, nanpyaa i yac pospsady mixne enekmpooamu ceiuku
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Enexrpounnii nBoxanasHuil komyTarop 6420.3734. Enexrpornuii qso-
KaHAJIBHUK KOMYTaTOP BUKOHYE Taki QyHKUil: GopMye iMmynscn TpuBamocTi
BBIMKHEHHS NIEPBUHHOIO KOJIA KOTYIUKH 3alla/IFOBAHHS 3a 3aaHUM 3aKOHOM SK
¢ynK1ito yacToTH 06epPTaHH KONiHYACTOroO Bajla ABUIYHA Ta QyHKLUIO HAPYTH
KUBJICHHS MEPEX1 €IEKTPONOCTAYaHHs; 0OMEXKY€E IMITYJILCH EPBUHHOT HANIPYTH
U, KOTyIIOK 3anaTioBaHHs; KOMYTY€E CTPYM [PO3pUBAHHS IOTPIGHOI CHIIM I, nns
3a0e3MeueHHs 3aJaHUX BUXITHHX napaMeIpus CHCTEMH 3aNalliOBaHHA; CTAOUTI-
3y€ CTPYM PO3PHBAHHA 3ajI€KHO Bifl 3MiHM Halpyry >KUBJIEHHS MEpeXi eleK-
TPONIOCTAYaHHS; IIEPEPUBAE NPOTIKAHHA CTPYMY Yepe3 EPBUHHE KOJIO KOTYLIOK
3amaOBaHHs, KOJIM BUMHMKAY 3allaJIOBaHHA BBIMKHEHO, a ABUTYH HE MpALlioE;
POOHMTL HU3LKOBOJIBTOBUH PO3MOLT eHeprii MiX LMIHAPAMH [ABHTYHA.

Cxema 1BOKaHanbHOIrO KOMyTaTopa (puc. 3.46), sKy BUKOHaHO Ha 6a3i of-
HOKaHaJIbHOro KoMyTaTopa 36.3734, Bifpi3HAETbCA THUM, LIO MOAUISE MPOLIEC
ICKPOYTBOPEHHS MiX IMJIiHPAaMH ABHI'YHA: NIEPIIH KaHa Kepye iCKpOYTBO-
PEHHSAM y IDYTOMY i TPETHOMY LMIIIHAPAX, @ APYIUii — y NEPIIOMY i YETBEPTO-
My. IIponec xepyBaHHs B 000X KaHalax OJHAKOBHA.

TlporpamoBuii peryysTop 4acy HaKOIMMYEHHSA E€HEPTii CKNANa€eThCA 3 iHTe-
rparopa JIAl.2, xounencaropa C5, NpucTporo CKMAaHHA HA TpaH3ucTopi VT3,
nioni VDS, pesuctopax R13 ta R11 i konnencaropa C4, a Takox 3 KoMmapa-
TOpa, BUKOHAHOT'O Ha HiACHIIIOBaYi I[AI 4.

Buxigni nizcumosadi VT6-VT8 i VI7-VT9 koMyTy10Th CTPYM IEpBHH-
HOI OOMOTKM KOTYLIKM 3allamiOBaHHA BiANOBIZHO Zipyroro 1 Tpersoro abo
IEPILOTO | YETBEPTOro HMIiHAPIB. PoGOTOI0 BUXIOHOTO MiACHIOBaYa Kepye
noriunui Byson «I-HE» na tpansucropi VT4 (VTS5), BUroTOBIEHHH SK cXe-
Ma 36iry. Jlo Bxoay i€l cXeMH HAaAXOOATh YOTHPU CHIHANH (IuB. puc. 3.29):
komnaparopa JIAL4 (niarpama 2), cxemu 3axucty JJAL1 (niarpama €), komna-
paropa AL3 (niarpama n) i «Bubopy kananis» BK.

ix yac obepraHAs KOMIHYACTOro Baja ABMIyHa [0 BXOAY TPaH3HCTOpa
VT1 nagxonaTe NpsAMOKYTHI iMImynbeu (auB. puc. 3.29, xiarpama a), siki BiH
inBeptye (aiarpama 6), i uepes pesucropu R14 ta R15 nogae 1o HeinBeprosa-
Horo Bxofy interparopa JIAI.2, a 1o iHBEpTOBaHOTO §i0r0 BXOAYy Yepes pe3uc-
Topu R2, R5 Ta R6 HamxonuTek onopua Hamnpyra.

Curnan interparopa JIAL.2 HaIXOoUTh [0 HEIHBEPTOBAHOTO BXO/Y KOMITApaTo-
pa JIAL4, a o foro iHBepTOBAHOIO BXOTY ~ ONOpHHH piBenb U, . Buxinnuii cur-
Han komnaparopa JJAL4 namxonuts 1o noriynnx cxeM VT4 1 VTS5 (giarpama r).

Kyt 3aMKHeHOro cTany a,, Axui BU3HAYA€ YaC BMMKAHHS [IEPBUHHOTO KO-
7a KOTYIKH £,, YTBOPIOIOTb JBi CXna70Bi: cTanmii KyT @, 1 KyT a,, e JNiHi#HO
361.TII>ILIy€TLC}I 13 3pOCTAaHHAM YacTOTH O6epTaHHﬂ y ubomy Byma,m(y Hampyra
3apany KonaeHcaropa C5 3HMXYEThCS NPONOPLIHHO 40 YacTOTH 00epTaHHs.
PerymioBanHs 7, 32 HeoOXiAHNUM 3aKOHOM, PO3NOYMHAETHCS 3 YACTOTH A, (110~
4aTOK PEry/roBaHHA), 3a AKkoi koHAeHcaTop CS 3apspKacThCs 10 MAKCUMATb-
HOTO PiBHA HANpyTH JKepena >KUBJIEHHS.
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I3 36inblIEHHAM YacTOTH obepTaHHs Hampyra 3apsny Konpencaropa C5
3HIKYBATHMEThCA, 3MiHIOIOYHCE OOEPHEHO PONOPLIHHO YacToTi 0GepTaHH.
Ha uacroti 7, (06M6)KCHH51 pery/OBaHHs) HATpyra 3apsjly KOHAEHcaTopa
C5 nopmmosamme pienio U, , komnaparopa JIAL3, Bid 010Ky€TbCS, 2 Ha BH-
X0[i cxeMHu 306iry (bopmyBaTnmeTch CUrHaJ, AKuii 3a (a3oro 30iraTuMeThCs i3
CUTHAJIOM KEpYyBaHH1.

JIng mpUCKOpEHHs po3psmxaHHA koHAeHcaropa C5 nmpu3Ha4yeHWd TpaH-
suctop VT3, skuil BigkpuBarouuch myHTye koHaencarop C5. Tpausucrop
VT3 mBuako Bigkpusaerbes i no xony R11, R13 npotikae cTpym, SIKILO KOH-
nencarop C4 3apsamxenuii. [IpoTe po3pspKaeThes Bi HabaraTo wBUAWIE, HDK
xongeHcarop C5, OCKinbKM Ma€ 3HaYHO MEHILY €MHICTb.

KoxvmapaTop JAL4 He Tinbku HOpMYE 4ac ¢, K cpym(uuo 4acTOTH 06ep-
TaHHs KOJIHYAaCTOro Baja 3a PaXyHOK pemcropus sMmimenns R27 ra R28, a it
perynioe neit napameTp sk (GyHKIiI0 HaNpyrH )XUBAECHHA. Y IBOMY BHIAAKY
piBeHb KOMITAPATOPA TAKOXK € (YHKLIEI0 HATPYTH KMBJICHHA: UM Oinblia Ha-
Npyra, THM BHILMH piBEHb.

Besickpoe BuMkHeHHs poOuth inTerparop JAIL L. Curnan 3 inBepropa
VT1 uepes pesuctopu R4 i R3 nagxonuts 1o Bxomdy inrerparopa JAIL 1. Tpu-
BAJIICTh iHTErpyBaHHs MOMITHO TIEPEBUILYE TPHBAJLCTh NPOXOMKEHHS iCKOP
Ha MiHiMaJbHO MOXIMBIM 4acTOTi 0OepTaHHsS KOJIHYAaCTOrO Baja ABMUIYHA
(50-100 xB™"). 3aBmsaky 1poMy 10 storiunux cxeM VT4 i VTS naaxoauts npak-
THYHO Hy/bOBHH CHrHaL. SIKILO IBUTYH HE MPALIOE, & 3 KOHTPOIEPA 10 BXOY
KOMYTATOpa HA/XONHMTh CHTHAT HU3BKOTO PiBHS, TO TPaH3HCTOP VT1 3akpu-
THil i CTPYM uepe3 KOTyIIKY 3alalloBaHHs B JaHOMy pa3i He mpoTikae. Skuwo
JIBUTYH 3YIIMHEHMA, a 3 KOHTpOsepa HaJiHIIOB CHIHAJ BUCOKOTO PiBHS, TO Ha
Buxozi interparopa JJAL. 1 curnan niHifiHO 3pocTaTuMe i 3a 2-8 ¢ gocAraTuMe
piBHS, IOTPiGHOTO 1A BiAKPUTTs Tpansuctopis VT4 abo VTS, BHACHIAOK YO~
0 NPOTIKaHHS CTPYMY 4€pe3 KOTYIIKY NPUIIHMHUTLCS.

Buxigaumu xackagamu VT4, VT6, VTS i VT7, npusHadeHUMH Ui Ke-
PYBaHHS CHIOBMMH BHXiAHMMH TpaH3ucTopamu VT8 i VT9, kepye curxan
BK koHTponepa uepe3 KIIOYOBHii Kackall, BUKOHaHWH Ha Tpansuctopi VT2
(KT342A).

Konu no 6a3u Tpansucropa VT2 Bix xOHTponepa HaaxoauTh curuan BK,
Akuil Bignosizae piBHIO NoriyHoi oxuHuui, TpaHsucTop VT2 BiAKpHTH,
cTpyM uepes omip R33 He mporikae, i Tpansuctop VT4 s3akputuii. BogHouac
BiIKpUBaeThCA Tpausuctop VTS, ockinbku o Horo 6a3u yepes pesuctop R37
HamxonuTh curian BK. Y npoMy BUNaAKy Npalioe CHIOBUH BHXIIHHA TpaH-
3uctop VT8, sKuii KOMyTye CTpyM y HepBHHHIM 0GMOTLI KOTYLIKM 3anaio-
BaHHA, 110 06C/IyroBy€e APYTHii Ta TPeTil HUIIHADPH.

Kosnu curnan BK nepexonuTs Bif OfuHAULI 0 HYNs, Tpan3ucTopu VT2 i
VT5 3aKpHBaIOTBCA, OJHAK BIAKPUBAEThCA TPaH3UCTOp VT4, OCKINBLKM Yepes
onopu R12 ta R33 npotikae cTpym #oro 6a3u.
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CxeMy oOMexxeHHS CTPYMY BUKOHAaHO Ha koMnaparopi J1AL3. SIkmo Buxiz-
Hi Tpanszuctopu VT8 un VT9 yBiIMKHEHO, TO 3pOCTar0uuit eMiTepHuit CTpyM
3yMOBJIIO€ Ha pe3ucTopax R49 ta R50 cax Hanpyry, sikuii komnaparop JJAL3
MOPIBHIOE 3 Hanpyro noainbHuka R17, R26, R27. Tpausuctop VT4 3akpu-
TUH I0TH, N0KH cniafl Hanpyru Ha R49, R50 ue 3piBnseThes 3 U, komnaparopa
JAL3. Ilicna nporo BigKpuBa€eThes TpaH3UCTOp VT4, AKkuil WYHTYIO4H BXig
VT6, 3meHmye BXiHUHA CTPYM HIJCHIIOBaYa TMOTYKHOCTI Ta 3MIHIOE PEXUM
poboru nigcumosaya VI6—-VT8 uu VI7-VTI. 3 pexuMy HacCHYEHHA MiACH-
711I0BaY [EPEXOAUTH B aKTHBHHH PEXUM, y LIbOMY BMITa[Ky Ha Iepexonl eMi-
Tep-KosekTop TpaHsuctopa VI8 abo VT9 crBoprocThes cnaj Hanpyru, sAkuit
(hikcye 3agaHuil piBEHb CTPYMY KOMYTalIlil.

Crabinitpon VD7 (VD10) pasom 3 noxinsuukomM Hanpyru R43, R45 (R44,
R47) 3axumae noryxaui Buximuuii tpansucrop VT8 (VT9) Bin iMmysnscis
NIEPEHAIIPYT, SKi BUHMKAIOTh Y MEpPBHHHIA OOMOTLI KOTYIUKH 3alalOBaHHS.
Sximo iMIynbcHa Hampyra IepeBHIUYE HAnpyry npobuBaHHA crabiiziTpona,
Ha noauibHUKY R43, R45 dopMyeThes iMnynbe, AKH 3aKpUBA€ TPAH3UCTOP
VT8 (VT9) Ha yac xii iMNyAbCIB IEpeHANpPYTH, a HAPYTa, OPUKIaAeHa J0 KO-
nexTopa-eMitepa, He nepesuinye npumnycrumoi. Crabimitpon VDS i pesuctop
R41 crabinisyrors Hanpyry uBjieHHs, a VD6, R26, R27 — nanpyry kommnapa-
Topis JJAL.4 Ta JJAL3. lion VD3 npu3HaueHui 1151 3aXMCTY BiJ 3MiHH HOJSp-
HOCTI JUKepesia )UBIeHHs, KouaeHcaTop C15 y Ko ®UBNeHHS — AT 3aXHCTY
B IIKIAJIMBHX CUTHAIIIB, K1 BHHHKAIOTh Y MEPEX] €JeKTPONOCTa4YaHHS.

Cxema xomyTtaropa 6420.3734 Takox Mae pucTpiii GOpMyBaHHS CUTHATY
Ans kepyBanns TaxomerpoM (VD14. VD15. R53. R54).

MixkponpouecopHa cucremMa 3anagBaHHs ¢pipmu «Siemens» (Hinep-
Jganan). I1s cucreMa 3ananioBaHHsA BCTAHOBJIIOETHCSH Ha 0aratbOX €BpONEH-
ChKHX aBTOMOOLIAX, B TOMY YHCII 1 H2 aBTOMOOUIAX YeChKOT0 3aBoy «Skoday.
Jns npuxnany posrnaHemo aBToMoOutb «Skoda Octavian, skuii Ma€ qBHUIYH
«Super b» moryxHictio 85 kBt 3 06’ eMoM 1uninapis 2,0 .

OCHOBHMM By3/10M CHCTEMH 3allajiFOBaHHA IHOTO JBUTYHA € MIKPOIPOLECop
Simos 3.2, gxuii Kepye He TUIbKY CHCTEMOIO 3aNajlOBaHHs, a i CHCTEMOIO BIIOP-
CKyBaHHA nanbHOro. KpiM Mikporpoliecopa, 10 CUCTEMM 3allallOBaHHS BXOIATE:

— JaTYMK 4acToTH iMnynsciB G 28;

— JaT4YHK NONOXKEHHs KynaukoBoro Bana G 40, 1o npantoe Ha edekri Xomna;

— IaTYMK TEMIIEPaTypH OXOJIOMKYBAIbHOI piguHu G 62;

— pat4uk G 61 KOHTPOIIIO AETOHALIHHOIO 3rOPSHHA;

— JaTYHK MMOJOXKEHHS ApocenbHoi 3acniHky J 338;

~ JaTYUK THUCKY i TEMIIEpaTypH Y BILyCKHOMY Tpybomnposoai F-96;

— JIBOXBHBI/IHI KOTYILIKH 3alajIOBaHHA 3 KiHIEBHM MOTY)XHICHHM Kacka-
aom (N 70, N 127, N 291 ta N 292);

— [IPOBOIH BUCOKOI HAaIpyru;

— CBIYKH 3aranroBaHH.
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Ha puc. 3.47 nosnayeHi gaT4uKu, JKTYTH NPOBOMAIB Ta WUITEKEPHI 3’ €aAHY-
Bayl JEIKMX 13 BUILE3a3HAYEHMUX JATHUKIB.
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Puc. 3.47. Posmawysanns enemenmis cucmemu 3ananioeanns osuzyna «Super by
1 — wmexepni 3’ €Onyeayi Onsa KOMywoK 3ananioeanns; 2 — 0amuux
memnepamypu 0xon004cyio4ol piounu; 3 — wimexep oamuuka maxomempa;

4 — bazamoxonmaxmuuil wimekepnuil 3’ €onyéau 610Ky kepyeannsa Simos 3.2;
5 — wmexep damyuxa mucky y 6nycKHOMy KONeKmopi, 6 — damyux
Oemonayiinozo 320panns 3, 4 yuninopis; 7 — damyuk yacmomu obepmis
KonmiHYacmoz2o eéany; 8 — 0amyux 0emoHAYitHO20 320PAHHA
1, 2 yuninopie; 9 — wmexep 0amuuxa nONOK*CEHHs OPOCENbHOT 3acAiHKU,;

10 — oamuuk nonooicenns Kynaukoeozo eaia (Oamyux Xonna)
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KepyBaHHS MOMEHTOM iCKpPOYTBOPEHHS 3MiHCHIOETHCA B Iliif CHCTeMi Ha
OCHOBi 00YHCNEHNX MIKpONPOLIECOPOM ONTHMANBHHX 3HA4YECHb KyTa BHIEpe-
JUKEHHs 3alajioBaHHsd, BIAMOBIIHHX IIBUAKOCTI OOEPTaHHIO KOJNIHYACTOro
BaJIa IBUT'YHA Ta PO3PLINKEHHIO (THCKY) Y BIIYCKHOMY TpyOompoBoii.

BJ10K KepyBaHHSI MiKpOIIPOLIECOPHOI CHCTEMH 3aIlaJIIOBAaHHS CKJIAJA€Th-
cs 13 enleKTpoHHO-Kepyrodoro npuctporo (EKII), oriunoro npuctporo, 6noxy
nam’aTi, 670Ky CHHXpOHi3alii Ta KOMyTaTopa MaricTpaie.

Poboma 6opmosozo komn ’iomepa Indopmanis npo XapaKTePUCTHKH JIBHU-
ryHa 36epiraerbcst B mam’sTi koMmr’iorepa y ¢opMi TabIuIs, sKi Ha3HBAIOTH-
cs pobouumu. Tabnuui BUXOAATH 3 m(bopMauu TPUBUMIPHUX KapT BUIEpe-
JUKEHHS 3ananioBaHHs 1 TAKUX e KapT A/ Nepiony «3aMKHYTOrO CTaHy KOH-
TakTiB». Poboui Tabauni MoxyTh 6yTH CKJIaJeHi KOMI IOTEPOM AJs Pi3HHX
CTONy4eHb apaMeTpiB, OfHAK HacaMIEepea TAKHMMH IapaMeTpaMH € 4acToTa
oOepTaHHs KOJNiHYacTOTrO Bajla, HABAHTAXKEHHs, TEMIIEpaTypa 1 Hanpyra aky-
MynsaTopa. KoxHa 3 Tabnauip Ja€ CBOE 3HAYUESHHs KyTa BHIIEPE/DKCHHS, 1 1Uis
BH3HAYEHHA PE3Y/IbTYHOHOro KyTa BCi Pe3yNbTaTH 3iCTaBiA0ThCA. [TonioHum
YHHOM OOUYMCITIOETHCS 1 KYT BKAIOUEHOIO CTaHy KOTYIIKH.

Ilpu BKITIOUEHHI KUBJICHHSA MiKPONPOLIECOP MOCUIIAE 3aKOXOBaHY IBIHKO-
By ajpecy, BKa3ylo4H, 10 KOl YaCTHHH IaM’ATi BiH 3BepTaerbed. [loTiM mo-
CHNIAETHCA KEPYIOUMil CHrRaJ, 110 BKa3ye€ HaNpsMOK 1 MOCIIJOBHICTB pyXy
indopmanii B npouecop abo 3 mponecopa. Pobora camoro npouecopa cra-
HOBHTb Cepilo JBiIIKOBHX iIMITy/bCIB, 33 JOMOMOTOIO AKHUX iHGOpMAIlis 3UHTY-
€TbCA 3 MaM’ATi, JGKOAYEThCS 1 BUKOHYEThCs. [IporpaMu BUKOHAHHS onepa-
Ui — apudMETUYHHUX, JOTIYHUX | TPAHCIIOPTHUX TAaKOX 3aMMCaHi B Iam’ATi.
Hapewrri, EKIT BuaacTs KoMaHZy CHIOBOMY KJIHOYEBI CHCTEMH 3alalOBaHHA
HA BKTIO4EHHA ab0 BUKIIOYEHHS KOTYIIKHM BiATOBIAHO A0 NMOTOYHOTrO CTaHy
JIBUTYHA.

Jaruuk yacrotu iMnynsciB G 28 (puc. 3.47, mo3. 7) npawroe Ha ABMIII
€JIEKTPOMArHiTHOI iHAyKUii. BiH criagaeTbes i3 HEpyXOMOIrO MarsiTy Ta Hepy-
xoMoi KoTyluku. Potop natuuka — iMmynscHe koiteco 1 (puc. 3.48) surorosne-
HO i3 MarHiToM sIKOI CTaJli, KPIUTHCA Ha KOJIIHYACTOMY Baly ABHIYHa i o0epra-
€TbCs 3 oro yacTororo. ToMy KiJIbKICTh CHHYCOIAaIbHUX IMITY/IbCIB, 1O BUPOO-
7A€ OaT4HK 3a | 00epT, NOPIBHIOE KUIBKOCTI 3yOLIB Ha IMIIYIbCHOMY KOJIECI.

Jlna Busnauenns BMT nopiuxs nepuroro uumiHapa, To6To mis Gopmy-
BaHHA MOYATKOBOIrO IMITYJILCY Ha iMITynbCcHOMY Kojeci 1 (puc. 3.48) € nucka
(BKa3aHa CTPUIKOI0) IIMPHHOIO B 1B 3yOu.

Hdatuuk G 40 (no3. 10 puc. 3.47) nparoe Ha edexri Xosa i CAyXUTb It
BU3HAYEHHS IOJIOKEHHS PO3NOAUIEIOTO Baly, a 3HA4YUTh i MOMEHTY 3alallo-
BaHHA B NEpLIOMY LuuIiHApi. B 3a30pi MiX NOCTIMHHAM Marditom Ta Hamis-
NPOBIAHMKOBOIO MJIACTHHOIO, sAka iHAykye EPC Xonna, oGepTaerbes expaH
12 (puc. 3.49), sxuii 3aKpiMeHo BCepeqUHi IeCTEPH] IPUBOAY KYNa4KOBOTO
Baja 14. B MOMEHT, KOJIM eKpaH HE MEepeKpHBAE MarHiTHE I0Jie, BOHO Ji€ Ha
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AaTyuK i gatank Xomna resepye EPC. SIKino expan nepexpupae MarHiTHe mo-
e, To paryux He Bupobnsae EPC. Ockinbky expa siBisie coboro ayry B 180°,
TO LIeH CHIHAJ CIlyXKHTh TAKOX /1A YNIPaB/iHHS KaHAJIaMi KOMYTaTopa, To6To
BMHKA€E KOTYIIKH 3anamoBaHHs 1, 4 uu 2 abo 3-ro wusiinHapis.

Puc. 3.48. Posmautysanns iMnyibcHo20 Koneca Ha 08uzyHi

JlaTyuky KeToHaliiHOro 3ropsiHHsa najabHoro. Ha 6okoBiii noepxni
6noxy LMIIHAPIB ABUTYHa «Super b» BCTAHOBIEHO [(Ba NATYMKH JIETOHALIM-~
HOTO 3ropanHa naneHoro: G 61 Ta G 66 (aus. no3. 6 Ta 8 Ha puc. 3.47 abo
no3. 5 Ta 7 Ha puc. 3.49). Ilepmuit 3 HUX KOHTPOIIOE AETOHALINHE 3TOPsH-
Ha B 3, 4, a apyruit — B 1, 2 nuninapax. [ npunvHeHHS A€TOHALIAHOIO
3ropsiHHS MiKpOMNpPOLECOP 3MEHIIY€E KyT BHOEPEIPKEHHs 3anallOBaHHA 