YETBBPTA HACT

YIIPABJIEHUE HA PYJHUYHUA ITIOABUKEH CbCTAB

YrupaBieHHETO Ha TIOABMXKHHUS ChCTaB C€ CBEXJA JO IOCTaBSIHETO MY B pa3jMuyHU
paboTHH pexuMu (TerjeHe, CIHpaHe, CBOOOTHO IBIKCHHE), KaKTO W IO TOAOMpaHe Ha
napamMeTpHuTe Ha pexxuMa (IT0COKa U CKOPOCT Ha JIBUXKEHHE; HATOBApBaHE Ha 3aJ[BUKBAHETO) B
CHOTBETCTBUE C KOHKPETHHTE YCJIOBUS Ha JIBIDKCHHETO M BBH3MOXXHOCTUTE (TSATOBU H
CITUPAYHN) Ha CHhCTaBA.

Thasa I

IIYCKAHE B IBUKEHUE
39. MYCKAHE B JIBUKEHUE HA TU3EJIOBUTE JIOKOMOTHBU

[lyckaHeTo B JBWXXKEHHE Ha JIM3EJIOBUTE JIOKOMOTHMBU CE HM3BBpIIBA B JiBa eTama: 1)
IMyCKaHe B JBIDKCHUE HA JIU3EJIOBHS JIBUTATEN U 2) MPHUBEKIAHE B JBIKCHHE HA BOJICIIUTE
KOJIOOCH.

[TyckaHeTo B IBMXKEHHE HA JU3EIOBHS JBUTATEN CE U3BBPIIBA O€3 TOBAP U CE ChCTOM B
Pa3BBbPTAHETO HA KOJISTHOBUS BaJl IO OMPE/IEICHA BIIIOBA CKOPOCT, IPU KOATO CE OCHLIECTBSABA
BB3IUIaMEHIBAHETO Ha TOPHBOTO OT CI'bCTEHUS B pAOOTHUTE IMIIMHIPH BB3IAYX.

Pa3BppTaHeTo Ha KOJITHOBHUSI Bal MOXE /1a C€ OCHIIECTBH PHYHO Upe3 IYyCKaHETO Ha
CI'bCTEH BB3AyX B PaOOTHOTO MPOCTPAHCTBO HA IWIIMHAPUTE WM UPE3 CICHHUAICH ITyCKOB
nBuraren (Crtaprep), 3a/IBHXKBaH C THEBMATUYHA, XUIPABINYHA WU SJIEKTPHUSCKA CHEPT UL

[TyckaHeTo Ha IOKOMOTHBA, T.€. PUBEKIAHETO HA BOJICIINTE KOJIOOCH B JBW)KEHHE, CE
peanu3upa 4Ype3 IUIABHOTO BKJIFOYBAHE HA KOJISHOBUS Bajl B KHMHEMAaTHYHATa BepUra Ha
cuwJIoBaTa IpenaBka. ToBa BKIIIOUBaHE MOXKE J1a ObJe YIpaBIsSBAHO OT MAalIMHHUCTA (B TaKbB
CIy4ail TO C€ OCBIIECTBSIBA Ype3 TJAaBHHUS TPHEN] CHEIUHUTEN Ha TIpeAaBKaTa) WIH
M3BBPIIBAHO ABTOMATHYHO (TIPH XUJIPOAMHAMUIHHUTE TIPEIABKH).

40. TYCKAHE B IBH’)KEHUE HA PYJHUYHUTE EJIEKTPOJIOKOMOTHUBH

HopmanHo cepuiiHUTE TATOBH €JIEKTPOABUIaTENIM Ca B IIOCTOSIHHA KMHEMAaTHYHA BPb3Ka
ChC 33ABMKBAHUTE OT TAX KOJIOOCH, TaKa Y€ MMyCKAHETO UM B JABMKEHHE CHOTBETHO O3HA4aBa
MycKaHe B JBIKeHHE (IOTETNIsIHE) M Ha caMusl JTJOKOMOTHB. [loTernsHero 1 ycKopsiBaHETO Ha
JIOKOMOTHBA JI0 OIIPEeIIeHa, yCTAHOBEHA CKOPOCT TPsiOBa Ja ObJIe OCHLIECTBEHO IUIABHO, T.€.
IIPY IIOCTOSTHHO 110 TOJIEMUHA ITyCKOBO YCKOPEHHE j 1.

[le ananu3upame BEIMUYUHHUTE, 00YCIABALIN IIYCKOBOTO YCKOPEHHE Ha JIOKOMOTHBA (ChC
nnu 0e3 BaroHEH ChCTaB), KAKTO U BB3MOXKHOCTHTE 3a HETOBOTO peETryJHpaHe, KaTro 3a Io-
rojsiMa ICHOTa ITbPBOHAUAJIHO 1€ pas3rielaMe IIyCKaHeTO Ha JIOKOMOTHUB, 33IBUXKBAH CaMo
OT €IVH TATOB JABUTaTEll.

OT OCHOBHOTO ypaBHEHHE 3a ABWXEHUETO Ha Biaka ((opm. II-14) cnensa, ue ycnoBusita
3a peanu3dpaHe Ha IUIABHO ITyCKAaHE Ha JIOKOMOTHBA (@ CIE0OBATEJIHO M HAa HErOBHS TAIOB

eJIEKTPOIBHTATEN) 1€ MMa BHIA
. _dv_F=-)W
h = d—‘t/ = —Mz— =const . (IV—I)

TIpUB
OT TOpHOTO PAaBEHCTBO CjelBa, 4e MPH IOCTOSHHA Maca Ha BiIaka HEOOXOAMMOTO
YCIJIOBHE 32 OCUTYPSIBAaHE HA MTOCTOSIHHO YCKOPEHUE €

F- Z W = const. (IV-2)

Thil KaTo 3a MaJKu CKOPOCTH TOJEMHHATa HAa CTAaTUYHOTO CBHIPOTUBICHUE HAa
JIBIKeHHEeTo XW MOYTH HE C€ M3MEHs, 3a IOCTUIaHe IOCTOSHCTBO Ha YCKOPEHUETO €
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HEOOXOJMMO TETJINTEIHAaTa CHjla Ha BJIaKa IIpe3 ITyCKOBHS TPOLEC Ja Ce MOAIbpKa
[IOCTOSTHHA, T.€.
F = const,
WJIH, KOETO € BCE €IHO - Ja c€ MOAIbpIKa MOCTOSHEH BBPTAIIMAT MOMEHT M Ha JBUraTess.
Tbif KaTo B ABUTATENNTE 32 ITOCTOSTHEH TOK ChC CEPUIHHO BB30YKIaHEe BHPTAMIMAT MOMEHT Ce
ompenens cbriiacHo paBeHCTBOTO (I1I-13), BBPTAMWMAT MOMEHT MOXe Aa ObJe MOCTOSHEH
caMo IpHW NOJIbpKaHe Ha IOCTOSHEH MO rojeMuHa Tok | = const B TedeHHe Ha ITyCKOBHUS
niepuo Ha asurarens. Ot paBenctsa [11-4 u I1I-5 cienBa, ge
[= U-E _ U-c®n

R R

OT TOpHOTO paBEHCTBO Clie[[Ba, Y€ IPH 3aXpaHBAHETO HA JABHUTATENs HApaBo C
HOMHUHAITHOTO My HanpekeHue U mbpBOHa4YamHaTa CTOWHOCT Ha TOKA IIIE C€ TOJIyYd TBBbPAE
rojasiMa, ThH KaTro NpH HENOJBIKHA KOTBa Ha apurarens (T.e. npu n=(0) HerosaTa
mpoTuBoenekTpoABkema cmia E=0, a cweoporuBrenuero R, e TBbpme wmamko. C
YCKOpSIBAHETO Ha JIBUTATENSl peaknuATa Ha KoTBara My T.e. E) HapacTBa, a cuiara Ha TOKa
MOCTENEHHO 1Ie HaMalIsBa, T.€. He IIe Ob/ie Bb3MOKHO PeaTi3UPaHETO HA PABHOYCKOPUTEIHO
IBIKEHHE Ha JIOKOMOTHBA ¥ Bilaka. O4eBHIHO MOIabpkaHeTo Ha | = const € B3MOXKHO caMo
Yype3 KOMITEHCHpaHe MmosiBaTa HapacTBaneTo Ha E. [lo mpuHIMIT TOBa MOXKeE Ja ce MMOCTUTHE T10
JIBA HAYWHA:

1) upe3 BKIIIOYBAHETO Ha PETYIUPYEMO IIyCKOBO CHIPOTUBJICHHUE I' B KOTBEHATA BEpUTa Ha

nBUTATENS (Taka HAPEICHOTO PEOCTATHO ITyCKaHe);

2) upe3 peryjMpaHe Ha HallPEeXEHUETO, C KOETO Cce 3aXpaHBa JBUTATEISAT Ipe3 BpeMe Ha
MIyCKOBUS My Tiepro/ (0e3peocTaTHO MyCKaHe).

PeoctatHOTO TIyckaHe Ha TATOBWTE JBHTATENM CE€ CHIIPOBOXKIA C HEM30EKHU 3aryOu Ha
€HEeprusl B IIyCKOBOTO CBHIIPOTHBIIEHHE, HO MOXKE Ja OBJe MPHUJIaraHo MPH BCHYKHA BUIOBE
€JIEKTPUYECKH JIOKOMOTHBH.

Be3peocTatHOTO MyckaHe Ha TATOBHUTE JIBUTATENHU € MMO-UKOHOMHYEH HAauWH Ha IyCKaHe,
KOWTO obaye HE MOXKe Ja ObJe MPHIOKEH MPH KOHTAKTHUTE EJEKTPUYECKH JIOKOMOTHBH.
Uznon3yBaHeTo My € OCOOCHO MOAXOAALIO NPU aKyMyJaTOPHUTE PYAHWYHH JIOKOMOTHBH.
Perynupanero Ha HampeXeHHETO B TO3M Cllydyail ce OCBILECTBSIBA Ype3 H3MEHSIHE
CBBP3BAHUATA HA AKYMYJIATOPHUTE EIEMEHTH.

a. [pn peoctaTHO nyckaHe Ha TArOBUS ABUraTen u3pasbT 3a TOKA Ille UMa BUIa

I= U—(:Cbm (Iv-4)
R+r

Ot pasenctBo (IV-4) crnenBa, ye 3a ma ObAe TOKBT Ha JBUTATES IMOCTOSHEH IIpe3
MyCKOBHsI [I€PUOJI, HAPACTBAHETO HAa YECTOTAaTa HAa BHPTEHETO Ha JBUraTelsisi n TpsOBa 1a ce
KOMIIEHCHpa C IIOCTOSIHHO HamajsBaHe CTOMHOCTTa Ha IyCKOBOTO ChIpoTHBIeHHE TI. OT

ropHara (opMyIia MOXe J1a C€ MOydr 3aKOHBT, TI0 KOMTO TpsiOBa /la CTaBa TOBA N3MEHEHHE:

(IV-3)

= con _Iccbn -R, (IV-5)
NI
r=f _grf-con (IV-6)
O o 1

[onexe cMe cu 3a/ja)Ii KaTo ycJIoBUe TOIbpKaHeTo Ha | = const (a ciejoBaTeTHO U Ha
®=k'I=const), paBerctBo (IV-6) Moxe ma OBbJIe HAMMCAHO U TIO CICIHUS HAYHH:
r=A-Bn, (Iv-7)

KbaeTo A = B[I—J -R HI/I B= % . @ ca KOHCTaHTH.
O O

M3pazwpr (IV-7) ¢ ypaBHeHume Ha mpaBa. OT ToBa ypaBHEHHE CJI€/IBa, Y€ B MOMEHTa Ha
IyCKaHEeTO Ha JBUTaTens, T.. mpu n = 0, ChIPOTHBIICHUETO HA peocTara TpsOBa Ja MMa
MaKCUMAaJIHAa CTOHHOCT:
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r =A= % -R. (IV-8)

B nepunoja Ha ynpaBiasiBaHOTO Upe3 PeOCTaT yCKOPSBAaHE Ha BiIaKa CKOPOCTTAa Ha BbPTEHE
Ha jBuraress TpsAOBa Ja HapacHe OT HyJa [0 MakCUMajHata CH CTOMHOCT, KOSTO
CHOTBETCTBYBA Ha YCJIOBHETO 3a M3JIM3aHE HA €CTECTBEHATa XapaKTEPUCTHKA Ha JBUIaTelIs
npu nageH Tok I. B To3M MOMEHT MyCKOBOTO CHIPOTHBIICHHE TpsAOBa Aa Oble HM3KIOYEHO
HambiaHO T = 0.

Cren M3KIIIOUYBAHETO Ha IIyCKOBOTO CHIIPOTHBIICHHE paboTaTa Ha ABUraTessl M€ IPOTHYA
ABTOMATHYHO 10 HEroBaTa XapaKTePUCTHKA, a TOKBT Lie ce u3MeHs chriaacHo ¢opm. (IV-3).

CxemaTa 3a MycKaHe Ha TATOBUs ABUTaTel € aajaeHa Ha ¢ur IV-1 a (BasBo).

2

/l” a_ N}

®@ur. 1V-1. HpI/IHHI/IHHI/I CXEMHU U JuarpamMi Ha MOIITHOCTTA IPU pa3JIMiHU HAYWHU Ha ITyCKaHE Ha TATOBUTE
CJICKTPOABUTATCIIN: a-ITYCKAaHC Ha €/IUH JABUTATEII; 6—HOC.IIeIIOBaTeHHO-HapaHeJ'IHO ITYCKaHC Ha JIBa ABUTATCIIA;
B—TpHU-CTCIICHHO ITYCKAaHEC Ha YCTUPU ABUTATCIIA

AKo gBere crpaHd Ha paseHctBo (IV-6) yMHOXKEM ¢ [°, me HOIyd4MM wm3pasa 3a
[I0/IaBaHaTa KbM JBUTATENS] MOIIHOCT N
N=UI=I’r+I°R +EI, (IV-9)
KBJIETO
I’r ¢ MOMEHTHATA CTOMHOCT HA MOIIHOCTTA, 3ary0eHa B MyCKOBHS PEOCTAT, KOTaTo
CTOWHOCTTA Ha ChIPOTUBIECHUETO MY € 0 <1 < Iy
I°R - MOMEHTHATA CTOMHOCT Ha MOIIHOCTTA, 3ary0eHa B HAMOTKHTE Ha J{BUTATEIs;
EI - mMomeHTHaTta CTOMHOCT Ha MOIIHOCTTA, W3pa3XxOj/iBaHa 3a M3BBPIIBAHE Ha
IoJie3Ha pabora.
AKO 03HauMM C t TeKyIaTa KOOpJAMHATA Ha BPEMETO, a ¢ T - BpeMETpaeHETO Ha IyCKOBUS
nporec Ha asuratens, To npu t = 0, E = 0 (Thi KaTo IBUTATENAT € OIIE B TIOKOH), & T = Ty,
Taka ge paBeHCTBO (IV-9) me nobue Buma

Ul=I’r, +I°R. (IV-10)

[Ipu t =T (T.e. B kpas Ha myckoBus npouec) r = 0 u paBeHcTBo (IV-9) mwe ce npeobpaszysa
CHOTBETHO:
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Ul =I°R +EI. (IV-11)

PaBenctBoTo (IV-9) ommcBa pasnpeseieHneTo Ha To1aBaHaTa KbM. ABUTATENST MOIIHOCT
3a HAKAKBO [IPOM3BOJIIHO, MEXXIMHHO [0 OTHOLICHUE HA pa3riiefaHuTe clydau 3HaueHHe Ha t.

Ha ¢wur. IV-1 a (BrsicHO) e moka3aHa quarpamara Ha MyCKOBaTa MOIIHOCT Ha JBUTATEIs.
Ortceukara JIK xapakTepusmpa 3arybara Ha MOIIHOCT B pPeOoCTaTra B HAYaJIOTO Ha ITyCKOBHSA
Mpoliec; OTCeuKaTa ab - Ciell BpeMe t OT Ha4yalnoTo Ha IyCKaHeTo, a T. M - B Kpas Ha mpoleca.
Ortceukure K0= 66 = MH xapakTepu3upaT IOCTOSIHHUTE 110 TOJIEMUHA 3ary0l Ha MOLIHOCT B
HaMOTKaTa Ha JIBUTATEIIs.

Touka O xapakTepusupa M3pa3xo/ABaHaTa 3a TOJe3Ha paboTa MOIIHOCT B HAYAJIOTO Ha
MyCKOBUsI MPOLIEC HA JIBUTATENs; OTCEUKUTE 62 U HII - chljaTa MOIIHOCT CHOTBETHO CIIEJ
Bpeme t u T.

Otceukara KM xapakTtepu3nupa U3MEHEHHETO Ha CHIIPOTHUBICHUETO Ha ITyCKOBHUS PeocTar
BB (DyHKLHUS OT BpeMmeTo. Ye ToBa AEHCTBUTENHO € OTCeYKa OT MpaBa, ceBa OT PaBEHCTBO
(IV-7), TBi1 KaTO K PAaBHOYCKOPHUTEIHO JBMKCHUE Ha BIIaKa (KOETO € M JKEJIAHUST PEXUM),
n = &.t, KpAETO € = const € BIrIIOBOTO YCKOPEHUE HA ABUraTEIHATA KOTBA.

O3HaueHWTe Ha JuarpamMara Ha IyCKOBaTa MOIIHOCT IUIOMIM H3pa3siBaT CHOTBETHO:
wiomra KJIM - enekTpuyeckaTa eHeprusi, 3ary0OeHa (T.e. IpeBbpHala ce€ B JKayJlOBa
TOIUIMHA) B peocTaTa IO BpeMe Ha IyCKoBHsI mporiec; miomra KMHO — enekTpudeckara
eHeprus, 3ary0eHa B HaMOTKaTa Ha JBUTaTelNs (ChIO 1moj ¢opMaTa Ha JHKayjoBa TOILIMHA);
mwiowmra OHII - enexTpudeckaTa eHeprus MpeBbpHaa ce B MeXaHUuHa paboTa, KosTo € Omia
M3pa3x0/[BaHa 32 YCKOPSBAHETO HA BIIaKa.

Ot ¢dur. IV-1a ce Bmwkaa, 4e 3aryObnTe Ha €HEPTHSA B PEOCTATa IIPH OCHIIECTBEHO TIIIABHO
MOTErJIsiHEe Ha BJIaKa ca YMCJIEHO paBHH Ha MoJje3Hara padoTa, W3BbPIIBAHA OT JBUraTeNs 3a
LSUIOTO BpeMe Ha PEOCTaTHOTO IycKaHe. AKO ObJaT npeHeOperHaTH 3aryOuTe Ha eHeprusl B
HaMOTKHTE Ha JBHUTATelsl, MOXe Jla Ce Kake, 4e 3aryOnTe B ITyCKOBHS PEOCTaT BH3NM3AT Ha
50% ot 1sIaTa eHeprus, KOsTO Ce TOBEeXKJa KbM JBUTATEINS IO BpeMe Ha ITyCKaHETO MY.

HoTtyk Oeiie pasriefaHo MyCKaHETO B ABMYKEHHE Ha BJIAK, YUHTO JOKOMOTHB € ChbOPHKEH
camMo c eauH TAroB aBuraren. O0ade BCHUKH W3BOJIM, HAMPABEHH 3a CIydas Ha ITyCKaHE C
eIVH JBUTATEN, OCTAaBaT M3I[UIO B CHJIA M aKO B JIOKOMOTHBA ObIaT MOHTHpAHH [IBA WIIH
MoBeYe JIBUTATENU TPH IOJIOKEHHE, Y€ TAXHOTO B3aMMHO CBbp3BaHE (TIOCIENOBATEIHO WIIH
napajeiHo) OcTaBa HEMPOMEHEHO Mpe3 BpeMe Ha IycKoBus mpotuec. IlyckaHeTto mpu Te3u
YCIIOBUS Ha JIBa WJIM TIOBEUE JIBUTATEIH C€ HApu4a €JHOCTETIEHHO.

3a aa ce yBeIMYM MKOHOMHYHOCTTA HA MyCKAHETO NMPH HAJIMYMETO Ha JIBA JBUTaTeNs Ha
JIOKOMOTHBA, B I'bpBaTa IOJIOBMHA HAa IyCKOBUS MEPUOJ T€ Morar jaa ObIaT ChbeIUHEHU
MIOCIIEZIOBATEIHO MOMEXAY CH, a BBB BTOpaTa - Mapajie’qHo. 103M HAa4MH Ha IyCKaHE ce
Hapu4a JBYCTENEHEH WM IOCIeIoBaTeIHO-TIapajeneH. B cpaBHEHHE C €IHOCTEIIEHHOTO
MyCKaHe JBYCTENEHHOTO JaBa 3HAYMTENHA MKOHOMHUS Ha €HEeprus, a OCBEH TOBa IMPaBH
BB3MOKHO TOJy4aBaHETO HA JBE MKOHOMHYHH XOIOBH CKOPOCTH Ha JOKOMOTHBa (emHaTa
IIpH TTapaJieNHo, a APYyTraTa - IPH MOCIEI0OBATETHO CBbP3BAHE HA IBUTATEIUTE).

[locnenoBaTenHOCTTa HA MPEBKIIOYBAHUATA MIPH TOCIIEA0BATEIHO-TIAPATETHOTO TyCKaHe
Ha JIBa TATOBU €JIEKTPOJBUraTeNs € nokazana Ha ¢ur. [V-16 (BnsBo).

B mspBUsSt MOMEHT Ha ITyCKaHETO JIBUTATEJIHTE Ca CBBP3aHU MOCIIEIOBATETHO U PEOCTATHT
€ HambJHO BKIIOYEH (I = Iy.) B CHJIOBaTa Bepura. Bceku aBUraTen ce HamHupa MOJ
HanpeXeHHe, M0-MaJIKo OT MOJIOBUHATA HA HANPEKEHUETO B Mpexarta (Iopaiy MajgeHUueTo Ha
Halnpe)XeHne B peocTaTa), a TOKbT, KOHCYMHpPaH OT JIOKOMOTHBA, € PaBeH Ha IyCKOBHSI TOK |
Ha eIMHUS JIBUTATElL.

Crnen HayamHMA TEpUOJ] Ha IYCKaHE CBHIPOTUBICHHETO HA PEOCTaTa MOCTENEHHO ce
n3kmouBa. Cienl 3aBBPIIBAHETO HA ITBPBHS €Tall OT ITyCKaHeTo (T.€. MPUOIU3UTEIHO KBM
cpemaTa Ha MYCKOBHUS mepuon 7) peocTaThT OMBa HAITBIHO HM3KIIOYEH, a TMOCIEI0BATEITHO
CBBp3aHHUTE NMOMEX/Y CH JABUIATEIH OCTABAT AUPEKTHO BKJIIOYECHHU B €JIEKTpHUECKaTa Mpexa,
KaTo HaNpe:KEHHETO Ha KJIEMUTe Ha BCEKHM €JMH OT TAX € paBHO Ha IIOJIOBHHATa OT
HaIpe)XeHNEeTO Ha MpeKaTa.

CbC 3aBBpIIBAHETO HAa IHPBUS €Tall Ha MyCKAaHETO ABHUTATENIUTE CE€ MPEBKIIOYBAT HA
napajieiHo CheJUHEHHE, KaTo E€IHOBPEMEHHO C TOBa B OO0IIaTa MM BEpuUra OTHOBO ce

115



BKJIIOYBA PEOCTATHT.

Hampexennero Ha KieMHuTe Ha BCEKH IBUTATEN € IMO-TOJSMO OT TOJOBHHATA, HO IIO-
MAaJIKO OT IThJIHOTO HAIPEKEHUE Ha MpexaTa (IIopay HaJIMYUeTO Ha MaJicHUe Ha HANPESIKESHUS
B peocTara), a TOKbT, KOHCYMHpaH OT JIOKOMOTHBA, € PaBEH Ha yJIBOCHHUS ITyCKOB TOK Ha
enuHUs nBuraren — 21.

Crent 3aBBPIIBAHETO HA BTOPHS €Tall HA MTyCKAHETO (T.€. Clie]] 3aBbPIIBAHETO HA MpoIeca
Ha IMOCTCIIEHHO W3KJIIOYBAHE HA peocTaTa) JBUTATEIWTE OCTaBaT MapajieHO CBbP3aHU
MIOMEXIy CH, KaTo ca 3aXpaHEeHW C IBIHOTO HANpekeHHe Ha Mpekara. ToBa e kpasT Ha
ITyCKOBHS TIPOIIEC.

Ha ¢wur. IV-16 (BascHO) € moka3zaHa juarpamaTa Ha pa3xojia Ha €Heprus B Iepuoja Ha
paboTaTa Ha [BWTATeTUTE C BKIIOYEH pEOCTaT IMPH IIOCIEAOBATEIIHO ITapalieTHO
(mBycrernienHo) myckade. CMUCHIIBT Ha HAIIPABEHUTE O3HAUCHUS €:

- BpeMeTpacHEe Ha IbPBHSA €Tall OT ITyCKOBHUS Nepuo ]l (IIpU MMOCIEA0BATEIIHO CBbP3BaHE

Ha JIBUTATEIIUTE);
- BpeMeTpacHe Ha BTOpHS €Tal OT MyCKOBUS mepuoj (IpH MapaierHO CBbpP3BaHE Ha
JIBUTATEIIATE).

[Mokazanata Ha ¢ur. IV-16 3amprxoBaHa Mol MpeEACTaBIsABa 3arydara Ha €HEprus B
peocraTta, KOATO B CIy4as € paBHa Ha IOJIOBHHATa OT TOJe3HaTa padoTa, M3BBPIIEHA OT
IBUTATENTE 10 BpeMe Ha MyckaHeTo. lIpu mociemoBaTenHO-MapaelHOTO MTycKaHe Ha ABa
TATOBH JIBUTATENs 3arybaTa Ha eHEprusi B peocTaTa ChCTaBisiBa okojo 33% OT moiryueHara oT
Mpexkara eHeprus (cpeury 50% mpu €IHOCTENEHHOTO MApalie)IHO IYCKaHE Ha ChIIUTE
JIBUTATEITH).

Ha ¢ur. IV-1g ca moka3aHu IyCKOBHTE CXEMHU U JUArpaMUTe Ha MOIIHOCTTA IPH
TPUCTEIIEHHO TYyCKaHEe, MPWJIAraHo MPH MPOMUILICHH EICKTPOJIOKOMOTHBH, CHOPBKCHH C
YeTHpU TATOBM JBUTaTens. B mbpBara cxema 4dYeTHpHTE [BUTATENs Ca ChEAWHEHH
MTOCIIEZIOBATETHO M HANIPEKEHUETO Ha KJIEMHTE Ha BCEKH €IMH OT TSIX € PaBHO Ha YETBBPT OT
HOMHMHAITHOTO. BBB BTOpHMsS eranm Ha myckaHeTo (BXK. BTOpaTa CXeMa) € OCBIIECTBEHO
MIOCIIEZIOBATETHO-TIAPAJIETHO CBHP3BAHE HA JIBUTATEINTE - HAIPEKEHHETO, MPUIOKEHO Ha
KJIEMUTE Ha BCEKHW JBHTATell, € PABHO Ha ITOJIOBUHATA OT MPEXOBOTO, @ TOKHT, KOHCYMHpaH
OT JIOKOMOTHBA, € PABCH Ha JIBOWHUS ITyCKOB TOK Ha €MH OT JBHUraTenuTe. B Tpetus eran Ha
IMyCKaHeTo - (BXK. TpeTaTa cxema Ha ¢ur. [V-16) BCuuku IBUTATENIU ca CBbP3aHH MapalieiIHO U
ca 3aXpaHeHH C IIBIIHO MPEXKOBO HAIPEXKEHHE, a TOKBT, KOHCYMHUPAH OT JJOKOMOTHBA, € PaBEeH
Ha YETUPUKPATHUS ITyCKOB TOK Ha €IUH OT JIBUTaTeIUTE.

Ot auarpamara Ha MomHocTTa (¢ur. IV-16 - BASICHO) ce BUKIa, Ye 3aryOuTe B peocTara
B Ciyd4asl ChCTaBIISIBAT OKOJIO 3/8 OT mone3Hara padoTa Ha ABUTATENUTE WM OKOJO 27% OT
MoJTydeHaTa OT Mpe)KaTa eHepIHs 10 BpeMe Ha ITyCKaHEeTo.

6. lpn 6Ge3peocTaTHOTO MyCckaHe Ha TAroBMA [OBUraTen mo;Ibp)KaHeTO Ha
IIOCTOSTHEH TI0 TOJIEMUHA ITyCKOB TOK CE€ OCBIIECTBSABA YPE3 PEryJIMPAHETO Ha HAIIPEKCHUETO
Taka, 4Ye TO BbB BCEKM MOMEHT Jla KOMIIEHCHpa HapacTBallaTa MPOTHBOEIEKTPOABIIKEIIA
cuna E, Ha yckopsBammara ce kota. Ot dopm. IV-3, cinensa, 4e 3aKkOHBT, ITO KOHTO TpsSOBa 1a
Ce peryjupa 3axpaHBallloTO JBHTATENsl HAIIPS)KEHUE BhB (PYHKIMS OT CKOPOCTTa HA BBPTCHE
Ha KOTBaTa, I11e Ob1e

U=QDn, (IV-12)
kbgero Q = LR u D =c.® ca KOHCTaHTH.

MzpazsT [V-12 e ypaBHeHue Ha mpaBa. OT TOBa ypaBHEHHE CJe/Ba, Y€ B MOMEHTa Ha
ImyckaHero Ha napurareis (T.e. mpum n = () HampeXKEHWETO TPsAOBa a MMa MHUHHMAJTHA
CTOMHOCT:

U =Q=IR, (IV-13)
a IIpU 3aBbPUIBAHEC HA IIYCKOBUA IIPOLEC - MAKCUMAaJIHA CTOMHOCT:
Umax = UHOM . (IV_14)

I/Ispa3LT 34 IOoJJaBaHaTa KbM ABHUIaTEJIsI MOIIHOCT 1II€ UMa BHJIA
N=UI=I’R+El. (IV-15)
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Ot cwrocraBsHETO HA paBeHcTBa V-9 1 IV-15 cnena, e mpu 6e3peocTaTHOTO MyCKaHe,
OCBILECTBSIBAHO 4Ype3 peryJupaHe Ha 3aXpaHBaIllOTO JBUIATeNlsl HalpexeHue, oduara
KOHCYMHpaHa eJICKTpoeHeprus e ce u3passsa ¢ miomra OKMII, nokasana Ha ¢ur. IV- la.
[IpeumymiecTBaTa Ha TO3M HAuWH Ha IIyCKaHe MpeJ PEOCTaTHOTO IO OTHOIIEHHWE Ha
HNKOHOMHMYHOCTTA Ca OUEBHUIHU.

[Ipu 6e3peocTaTHOTO MyCKaHe Ha HAKOJIKO TATOBU JABUTATEIS CHUIO ce MpUOATBa 10
MIpErpynupaHeTo UM B X0/1a Ha IyCKOBHS MPOLIEC, T.€. U3M0JI3yBa C€ ABYCTENIEHHOTO WIN
TPUCTETIEHHOTO IIyCKaHe.
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