Tnasa 11

PEI'YJIMPAHE CKOPOCTTA HA /JABWXEHHME HA
HOABUXHUSA CBCTAB

[To mpuHIMTI peryaupaHeTo Ha CKOPOCTTa Ha JIBUKCHHE Ha TIOJBW)KHUS ChCTAaB MOXKE Ja
ObJIc OCBIIECTBEHO UYpe3 MPOMEHSIHE IMPelaBaTeIHOTO YKCIO Ha CWIOBAaTa IMpejaBKa MpU
HEM3MECHEH PEXUM Ha JIOKOMOTHUBHMS JBHWTaTel WA 4Ype3 HENOCPEJCTBEHO H3MECHEHHE
CKOpPOCTTa Ha BbPTCHE Ha JIOKOMOTUBHUS JIBUTATE] MIPU HEU3MEHHO IPEaBaTeIHO YHUCIIO0 Ha
CWJIOBaTa IMpejiaBKa.

[IbpBUAT HAUWH 33 peryiupaHe CKOPOCTTa Ha JIBWKEHUETO Ce MpHjiara MpHu JU3eIOBUTE
JIOKOMOTHBH C LIEJ]T JIa CE OCUTypY paboTaTa Ha JBUTATEINTE UM B HA-UKOHOMUYCH PEXKUM, a
BTOPUSAT HAYMH - TPU CJICKTPHUYSCKUTE JOKOMOTHUBU C MOCTOSIHHOTOKOBU JIBUTATEIU U NPHU
JIM3EIIOBUTE JIOKOMOTHBH C €JIEKTPHYECKa CHIIOBA TIpelaBKa (IU3el-eIeKTPUUCCKUTE
JIOKOMOTHBH).

41. PETYJIUPAHE CKOPOCTTA HA TAT'OBUTE EJJEKTPOABUTATEJIN

Ot dopwm. III-6 cneara, 4e CKOPOCTTa HA BHPTEHE HA CEPUIHUS TATOB EIEKTPOIBHTATEI
MOJXKE J1a ObJIc peryJupaHa upe3 U3MEHEHHE Ha HarpexeHueto U, moJaBaHO HAa KJIEMUTE Ha
JIBUTATENSA, 4Ype3 yBenuuaBaHe (TIOCPEICTBOM  BKJIFOYBAHETO HA  JOMBJIHUTEIIHO
MIPEACHIPOTHRIICHUE) OOIMIOTO CHIPOTHUBICHHEe Ha nBuratenst (or R — ma R + r); upe3
M3MEHSHE MarHUTHUS MOTOK @ Ha JBHUraTess.

[Ipy KOHTAaKTHHUTE EIEKTPOJOKOMOTHBH BBH3MOXKHOCTUTE 3a PEryJUpaHe CKOPOCTTa Ha
TATOBUTE JBUTATENIM Ype3 W3MEHCHHE Ha 3aXpaHBalOTO TH HAIPSKEHUE Ca TBBPIC
orpaHWueHH (HANPEKEHUTO HA KOHTAKTHATa MpEekKa HE MOXKe Ja ObJe pEeryJMpaHo oOT
JIOKOMOTHBHYSI MAIITTHKUCT U MPAKTUYECKU CE CBEIKIAT JO:

1) mperpynupaHe Ha TSATOBUTE IBUTATEIH (T.€. MPEBKIIOYBAHETO UM B ITOCIIEIOBATEIIHO,

MOCJIeIOBATEIHO-TIAPAITHO WITK MapajieHO CBhP3BaHe);
2) cb3laBaHETO HA MAJICHWE HAa HANPEKESHHETO B PEOCTaT, IMOCIEIOBATEIHO ChEIMHEH
MIpeJT ABUTATEIIS WK TPYTaTa TSIrOBHU JIBUTATEIIH.

[Ipu nu3en-eNeKTpUYECKUTE W aKyMYJIaTOPHUTE JIOKOMOTHBH ChIIECTBYBAT IMO-I00pU
BB3MOXKHOCTH 32 PEryJIMPaHe CKOPOCTTA Ha TSATOBHUTE €JICKTPOJBUTATEIN Upe3 peryIupane Ha
3aXpaHBAI[OTO T'M HaNpexeHwe. B mepBUsS cioydail (T.e. TpU  JIHU3EI-CICKTPHYCCKUTE
JIOKOMOTHBH) U3MCHEHHETO Ha HAIPEKCHHETO CE IOCTUTA Ype3 perysiMpaHe Ha JIBUTaTell-
reHepaTopHaTa rpyra, a BbB BTOPHS CiIy4al (T.e. MpU aKyMyJIaTOPHUTE JJOKOMOTHBH) TOBA CE€
[IOCTHUTA YPEe3 U3MEHSHE CBBbP3BAHETO HAa aKyMyJlaTOpPHHUTE eleMeHTH. U B JBara ciydvas ce
MpuJiara v NperpyrnupaHeTo Ha TATOBUTE JIBUTATEIIH.

z
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@ur. IV-2. [IpuHOUITHE CXeMH 3a peTyJInpaHe Ha CKOPOCTTa Ha TSATOBHUTE EIEKTPOABUTATENH: a 1 O — upe3
IIyHTHpaHe Ha Bb30yANTEIHATAa HAMOTKA ChC CHIIPOTHBIIESIHE; B M T -Upe3 CEKI[MOHUPaHe Ha BH30yauTeIHATa
HaMOTKa

PeocratHoTO perynupaHe Ha CKOpPOCTTa HAa TSTOBUTE  CICKTPOJBUTATCIH €
HEMKOHOMHUYHO, TBhH KaTO € CBBP3aHO C H3JIMIIHO HW3pa3XOABaHE Ha eNeKTPOSHEepPTHs,
MpeBpbhIIaHa B peocTara B JpKayioBa TomuimHa. OCBEH TOBa NPOABIDKUTEIIHATA paboTa Ha
nBurareis (WM JBUTATEIMTE) C BKIIOYEH pPETyJMpail pPeocTaT IIOCTaBs CHEIHATHU
V3WCKBaHMS KbM KOHCTPYKIUATA, pPa3MEpUTE U OXJITAKIAHETO HA PEOCTaTa.

PerynmpaneTo Ha CKOpOCTTa Ha TATOBUTE ABHUTATENId 4Ype3 W3MEHEHHE Ha MarHUTHHS
MOTOK ce Ipuiiara OOMKHOBEHO 3a yBeJIM4aBaHe cKopocTTa upe3 T. Hap. “orcnabeHo noxe” Ha
neurarens. OTcnabBaHeTo HA TOJIETO WIIM HaMaIsIBAHETO HA MArHUTHUS MOTOK HA JIBUTATENS
C€ OCBIIECTBSBA WM Ype3 IMIYHTHPAHETO Ha BH30OyANTETHATA My HAMOTKA, MJIH Ype3 HEHHOTO
CEKIIMOHUPAHE, T.C. U3KIIOYBAHETO HA YaCTH OT Hesl.

[Ipu bpBYsI HAYMH HA OTCIA0BAHE HA MOJIETO PEKUMBT HA HOPMAITHO IOJIC WU, KAKTO
OIlle Ce Hapu4a, “ITHJIHO ToJIe” ce TMoJydaBa MpH M3KIoueH KoHTakT 1 (dur. [V-2a); mpes
BB30yIMTEIIHATA HAMOTKA III¢ TIPOTHYA IEIHUIT TOK Ha KoTBara I,. 3a f1a ce mosryun otciaabeHo
moJie, KOHTaKThT 1 TpsiOBa fa Obae BKIOYeH. [Ipu TOBa MONOXKEHUE Mpe3 Bb30yIUTeIIHATA
Hamotka BH mie nporeue TokbT I,, KOHTO mpecraBiisiBa caMo 4acT OT TOKa Ha KoTBarta I,. B
pe3ynTaT MarHUTHHAT TIOTOK Ha JBHTATeNs IIe ObJe oTciadeH, a CKOpOCTTa Ha BhPTEHE Ha
koTBara My ie HapacHe (¢opm. I1I-6). KonkoTo mo-mManko e myHTHpaIoTo ChIPOTHUBIICHHE
LIC, TonkoBa MO-MallbK € TOKBT [, W CIEeIOBaTeTHO TOJIKOBA IMO-TOJISIMA € CKOPOCTTa Ha
BBPTEHE Ha JBUTATENS MPH €IUH U CHI TOK Ha KoTBata l,. [Ipm egHo M chmio HaTOBapBaHe
(T.e. IpH eIWH W CBII BBPTAI] MOMEHT) B IEPHOAAa HAa OTCIA0BAHETO HA IOJIETO MPH
oTcnabeHo IMoJie TOKBT B KOTBAaTa HApACTBA M HATPSBAHETO U ce yBenuuasa. [lopanu ToBa npu
orcinabBaHe Ha TOJETO Ce Hajlara W3BECTHO HaMaJsIBAaHE CTOMHOCTTA Ha TETJUTEIHATa CHiia
[IPH YaCOBHSA PEKUM HA JIBUTATEISL.

OTtcrabBaHEeTO Ha IMOJIETO CE XapaKTepu3HWpa C OTHOIICHHETO Ha aMIep-HaBHUBKUTE HA
JBUTATENS TIpH 0TciIabeHo 1moiie AW, KbM TE€3W TPH TBIHO 1osie AW, 3a €IUH U CBII TOK,
MpoTHYAI] Tpe3 KOoTBaTa. ToBa OTHOIIEHHE Cce Hapuda ‘“‘KOe(UIIMEHT Ha peryhpaHe Ha
BB30YyKIaHETO

AW
oa=—-. (IV-16)

AW
Benuunnata o 0OMKHOBEHO ce HM3pa3siBa B MpoueHTH. [Ipu oTciabBaHe Ha IMOJIETO IO
METOJ/la Ha IIYHTHPAHETO Ha BH30yAWTENTHAaTa HAMOTKA BEIWYMHATA O, BCHITHOCT H3pa3siBa
OTHOIIICHUETO Ha TOKa, MPOTHYAI MPe3 Bbh30yAUTEIHATAa HAMOTKA Ha JABUraTelsd, KbM TOKa,

IpoTHYaIll Npe3 HEroBaTa KOTBAa, T.€.
IB
=, (IV-17)

JlonycTrMaTa CTereH Ha OTCJIa0BaHe Ha MOJIETO 3aBUCH OT KOHCTPYKIIUSTA HA JIBUTATEIIS.
Taka 3a auratenute 03 MOMBIHUTEIHH TIOJIIOCH OTCIa0BaHETO Ha TMOJETO M300II0 HE ce
Mpuiara, Tbi KaTO TO BJWsAE HEOJNATONPHATHO BBPXY KOMYyTaIusATa. 3a CHAOIEeHUTE C
JOITBITHUTEIHU TOJIFOCH TSITOBH JIBUTATENN KOSCPHUIMEHTHT Ha PEryJIMpaHe Ha Bh30YKJaHETO
ce nmomycka jaa O0bae He no-manbk or 50%. IIpu mo-romsiMmo otrcinabBaHe Ha IMOJIETO TO CE
nedopMupa BCIEACTBHE YCHIIBALIOTO CE BIMSHHUE HA peakiusita B KoTBara. OOMKHOBEHO O =
67-75%.

lonemuHaTa Ha MIYHTUPANIOTO CHIPOTHBIICHUE R, HE0OXOIMMa 3a MOIy4YaBaHETO HaA
ornpezenicH Koe(UIIMEHT Ha peryJiupaHe Ha Bb30YKIaHETO ¢, C& U3UUCIISIBA B CHOTBETCTBHE C
n3pasa

a
R, =—R, (IV-18)
I-a
KbJEeTO R, € ChIIpOoTHBIEHNETO Ha B30y IUTEIHATA HAMOTKA HA ABUIATEIS.
WupykTHBHOCTTA HAa IIYHTHpAIlUs KOHTYp TpsAOBa Ja € ChbuU3MepuMa C Ta3d Ha
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BB30yIMTENIHATA HAMOTKa. B TIPOTHBEH ciy4aid pe3KWTe HW3MEHEHWS B TOJIEMHHATa, Ha
3aXpaHBAI[OTO HANPEXeHHe, 0OYCIOBEHH OT MPOMEHIMBOTO IO TOJIEMHHA HAaTOBapBaHE Ha
KOHTaKTHaTa Mpexa, OT MPEKbCBAHUATA NPH TOKOOTHEMAHETO, KAKTO M OT KOMYTAallUHUTE B
CHJIOBaTa BepHra Ha JIOKOMOTHBA, 1€ MNPEIU3BUKAT BHE3allHA IOsiBA HAa HWHIYKTUBHO
CBHIIPOTHUBIICHNE Ha HAMOTKaTa, IIe JOBEJaT J0 HAapacTBAaHETO HA HEWHHUS WMIIEAaHC U B
pe3ynTaT - 10 HaMaJsgBaHe ToJieMUHaTa Ha ;. BenencTBue Ha HelocTtaTbuHaTa rojJeMHUHA Ha
MarHMTHUS MOTOK, KaKTO M Ha MPOTHBOEIEKTPOJABMIKEIATA CUJIA JBUraTENAT CHIIHO IIE Ce
MIPETOBapH, KaToO TOJEMHIT KOTBEH TOK MOXKE Jla MpeInu3BHKa MOosiBaTa Ha KPBroB OTBH IO
KoJekTopa. ETo 3amo mocieqoBaTenHo Ha MIyHTHPAMOTO chipoTuBieHne [[/C ce BKIOYBA
WHAYKTHBHA 000MHA, KOATO € MPUETO Jla ce Hapuya “WHAYKTHBeH wyHT ML (Bx. dur. IV-
26). Bp3npueroTo ChOTHOIICHHE 0, MOXE Ja ObJIe 3aMa3eH0 HEM3MEHHO W IPU MPEXOIHUTE
MpoTiecy B CHJIOBaTa Bepura ma JIOKoMoTHBa, ako (opm. (IV-18) ocrame B cmia u 3a
HUMIEAaHCUTE CHOTBETHO Ha IIYHTHPAIIUSI KOHTYD Z,, U TO3U Ha Bb30yAUTETHATA HAMOTKA Zy,
T.€. aKO HHAYKTUBHOCTTA Ha MII] e paBHa Ha Ta3u Ha Bb30yAUTEIHATA HAMOTKA.

[Ipu BTOpHA HauMH 3a OTCcIaOBaHE HA TOJETO, OCHIIECTBABAH UpE3 CEKIHOHHPAHETO Ha
BB30yIMTEIHATA HAMOTKA HA JBUTATENA, TOKBT Ha KOTBaTa Ce MPOIyCKa camo Ipe3 4acT OT
HaBMBKHTE Ha Ta3W HAMOTKA, KaTo 32 IeTa ce MpeKbcHAT KouTakTuTe 1 (dur. IV-26, 2), a ce
BKJIIOYM KOHTaKTHT 2 (dur. IV-26), pecm. - xonTakture 2 u 3 (dur. [V-22). U npu asete
CXEMH II0JTy9aBaHEeTO Ha HOPMAJTHO TOJIE C€ OCHINECTBSABA YPe3 BKIIOYBAHETO HA KOHTAKTHUTE
1 ¥ OTBapsTHETO HAa OCTAHAIUTE KOHTAKTH.

CreneHuTe Ha peryjupaHe CKOpPOCTTa Ha TATOBUTE JBWUTATeNd, MOJy4aBaHU Oe3
BKJIFOYBAHETO HA CHIPOTHUBIEHHE B CHJIOBaTa BEpUra Ha JBUTATENS WX B KOHTYD,
OCBILECTBSIBAll] UIYHTUPAHETO Ha HeroBara Bb30yOUTEIHAa HaMOTKa, c€ Hapuyar
“uxoHOMUYHHK” (T.€. O6e3 3aryOu Ha eHeprusl) WiK “X0J0BU” CTEICHU.
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42. MIPEN3YUCIIABAHE HA EJJEKTPOMEXAHUYHUTE XAPAKTEPUCTHUKH HA
TATOBUTE EJIEKTPOABUT ATEJIN

EcTecTBeHUTE €NEKTPOMEXaHUYHU XapPaKTEPUCTUKU HA TATOBUTE EICKTPOABHUIATENIU CE
CTPOST 32 HOMUHAJIHO HAIPEXKEHHE NpPH JIMIICAaTa Ha JOMBJIHUTEIHO CHIPOTHBICHUEC BhHB
BepHUrara Ha KOTBaTa. B cirydaii, ue ce n3MeHAT paOOTHHUTE YCIIOBUS Ha JBHUTATENs (IpOMsSHA
Ha 3aXpaHBaIOTO TO HAIPEXEHHE, BKIIFOUBAHE HA CHIIPOTHBIICHHE BHB BepUrara Ha KOTBAaTa,
oTrcnabBaHe HAa MarHUTHOTO MOJIE), EICKTPOMEXaHUYHUTE XapPaKTEPUCTHKKU HA JIBUTATENS CE
IIPOMEHSIT - TIOJy4YaBaT Ce Taka HAPEUCHUTE “U3KYCTBEHU XapaKTCPUCTHKH.

W3kycTBeHNTE €NEKTPOMEXaHMYHW XapaKTepUCTHKH Ce€ TIOoyd4aBaT BH3 OCHOBA Ha
€CTECTBEHUTE, KaTO MPOLECHT HA TAXHOTO IMOCTPOSIBAHE CE€ HApU4Ya IPEH3YUCISIBAHE Ha
€CTECTBCHUTE XapPaKTCPUCTHUKH.

/. Ilpeusuucnsagane enreKmMpoMexXaHuuyHume Xapakmepucmuku, Ha Osuzameis npu
usMeHsAHe Ha 3axpaneawiomo Hanpedsicenue. llpn 3axpaHBaHe Ha TATOBHS €IEKTPOJBUTATEN C
HampeXeHWe, pa3IvdHo OT HOMHHATHOTO, HAH-CUJIHO Ce€ TPOMEHs CKOpPOCTHAaTa
xapaktepuctuka Ha nsuratens n = fi(I). a mpeamomoxxum, e 3a M3BECTHO HATOBapBaHE,
OTIPEZETSIO Ce OT TOKa [, € HeoOXOIUMO 1a HaMEepHM YecToTaTa Ha BbPTEHE Ha HEroBara
KOTBa N; NpHU MOJOKEHUE, Y€ ABUTaTelsaT € 3axpaHeH ¢ HampexxkeHue U'#U, kpaero U e
HOMUHAITHOTO 3a JBuratens Hampeskenue. Ot ¢opm. III-6 crnexpa, ye mpu pabora Ha
€CTeCTBeHaTa CH XapaKTeprucTHKa W IpH ToBap [, decTtorata Ha BBPTEHE HAa Baja Ha
JIBUTATEIIS 11Ie ObIe
_U-LR

cd

Ot cepmara ¢opMyna cienBa, 4e KOTaTO JBHraTeNsAT ObJie 3aXpaHEH C HOBOTO
HampexeHue (Ipu CHIUS TOBAp), YeCTOTAaTa Ha BBPTEHETO My IIe Ob/Ie
, _U-1IR
n=——-—-.

cd

Toif kKaTO M B [[BaTa Ciiydas TOBapbT Ha JABHTATENS € €IUH U CHIIU U CE XapaKTepu3upa ¢
Toka I; m 3Hamenarenure Ha m3pazute [V-19 u IV-20 me ca egnakBu. ToraBa, onpenessiku
c® ot

3. llpeusuucnagane eiekmpomexaHuyHuUmMe XapaKxmepucmuky Ha ma208asa osueamen npu
omcnabeane HaA MASHUMHUA NOMOK. 3a J1a C€ W3YNCIM W TIOCTPOM CKOpPOCTHATa
XapaKTePUCTHUKA HA JIBUTATElIs TIPU OTCIIA0CHO TOJIE, PasriiekIaT ce JBa HETOBU PeKUMAa!

1) pabota npu orciaabeHo moie ¢ Bb30yauTeeH Tok I, = al, ;

2) paboTa Ipu IHJIHO IOJIe MPY BETUYNHA Ha KOTBEHHS TOK I, = al, .

CkopocTTa Ha BbPTEHE HA KOTBaTa Ha JBUraTels NIPU IbPBUS PAOOTEH PEXKUM MOXKE Ja
ce ompeneny 1o GopMyinara

n, (IV-19)

(IV-20)

B

o c.d c.d

Lo U-Ln L, U-1,(r, +ar,)

: (IV-23)

KBIETO
I, U Iy €4 ChOTBETHO CHIIPOTHBIICHUSATA HA KOTBEHATA U Bb30yIUTEIHATA HAMOTKA Ha
JIBUTATEII,

@ - MArHUTHUSIT TOTOK HA JIBUTATeNsl, ChOTBETCTBYBAIIl HAa CUJIa HA TOK B KOTBaTa I, u

TOK Ha BB30YXmaHeTo al,

CkopocTTa Ha BbPTEHE Ha KOTBAaTa Ha JIBUTATENs IIPU BTOPHs pabOTeH PEXUM I1e ObJie

I U-1 1 -1, 1, _U-1,(ar, +ar,)
" c.o' c.®

, (IV-24)

KBJIETO
@' e MArHUTHHUAT TIOTOK Ha JBUTATeNs IPH CUJIAa HAa TOKA Ha Bb30yxaaHeTo ol, u cuna
Ha TOKa B KOTBEHATa HAMOTKa ChILO Ol,.
Upes pa3aensHe Ha paBeHCTBO [V-23 Ha paBeHcTBO [V-24 ce momy4asa

121



n, U-I(r, +ar,)®
w U-1 (O(ra +ar, )QD'

B cnemumannara smmrepatypa [3] ce mokasBa, We JscHaTa dacT Ha paBeHCTBO I[V-25

MpUOIM3UTEITHO € paBHA Ha SMHMIIA, TaKa ue
non = nrm (IV_26)

WzuncnsBanero Ha n,, no ¢opm. IV-24 Bmecro mo ¢opm. [V-23 naBa pasnmmka oOT
nopsabka Ha 2-4%, KOATO € HAITbJTHO IIPUEMITHBA 32 OOMKHOBEHUTE MTPECMATAHUSI.

N Taka ot dpopm. IV-26 cneama, ye ckopocTTa Ha BHPTEHE HA JBHUTATENS MPH CHIIA HA
TOKa B KOTBaTa I, ¥ Koe(pHUIIMEHT Ha peryiupaHe Ha Bb30YKAAHETO 0, € MPUOIUZUTEIHO paBHA
Ha CKOPOCTTa, KOSTO JBUTATENAT OW MMay MpU IIBJIHO Tojie W TOK ol, BEB Bepurara Ha
KOTBaTa ¥ Ha Bb30OymuTenHata HamoTka. CremoBaTenHO, KOrato € W3BECTHA

xapakTepuctukaTa npu meiaHoto noje (I1I1), na ocHoBanue Ha paBeHCcTBO [V-26 MOXe na ce
MOJy4YH ChC 3HAYMTENHA TOYHOCT XapaKTEPUCTHKAaTa Ha JBUTATeNls MPH OTCIA0EHO ToJje

(IV-25)

(OIT). 3a nenra TOKBT ce yBeIMUaBa B ChOTHOIIICHHE — , KAKTO TOBa € Moka3aHo Ha ¢ur. [V-
a

3.
7
Mpu cxapoer ... 1, :
Mou Meura wa roxa
(A [l Iy
~ - fpu 071 cuna wa roxa
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@ur. IV-3. IlocTposiBaHe Ha XapaKTEPUCTHKA HA TATOB €IE€KTPOJABUTATEN MPH OTCIA0EHO MarHUTHO T0JIe
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