Tnasa 111
JOKOMOTHUBHHA CNJIOBHA ITPEJIABKHA

JIOKOMOTMBHUTE CHJIOBU IPEJABKU OCBIIECTBSIBAT IPENABAHETO HAa BBPTSI MOMEHT OT

JIOKOMOTHBHHS JIBUTAaTEN Ha 3aJBIKBAHUTE OT HETO KOJOOCH (KOTaTO JBUTATEINISAT € B TATOB

pPEeXUM) U 00paTHO (KOTaTo IBUTATENSAT Ce M3IMOJI3yBa 3a CIIMPaHe Ha JOKOMOTHBA).

Korato xapakTepuCTHKUTE Ha JIOKOMOTHUBHMS [BUraTell ca HENOAXOIAIM 3a pabOTHHUTE

yCIOBHS Ha JIOKOMOTHBA, CWJIOBaTa TIIpeJaBKa TpsAOBa Ja OCHUIypsBa TEKYILOTO

(omepaTHBHOTO) KOPUTUPaHE HA TE€3U XapPaKTEPUCTHKH.

JIOKOMOTMBHUTE CHJIOBU NpPEAAaBKM TpAOBa [Ja OTroBapsAT Ha CIEJHUTE Hai-00mH

N3MCKBaHUSL:

*  1a ca CUTYpPHH B €KCILJIoaTalus,

*  ]1a IPUTEXKABAT 110 BH3MOXKHOCT MPOCTA KOHCTPYKIIHSA,

*  Jaca AOCTBIIHM 3a NPErJIeIU U PEMOHT,

*  1a ca JIGKH M KOMITaKTHH,

*  ]1a OCHTYpsBaT ONTHUMAJHU YCIOBU 32 padOTa Ha JIOKOMOTUBHHS ABHUTAaTE.

BuabT ¥ KOHCTpYKuMSiTa Ha CHJIOBaTa IMpeJaBKa CE OMNPENeNAT OT BWAA, MOIIHOCTTa H

CBOWCTBaTa Ha JIOKOMOTHBHHSI JABHWrarel, OT HauMHa Ha HErOBOTO OKayBaHe, OT

Pa3snoNOKEHUETO My II0 OTHOIICHHE HaUIbKHAaTa OC Ha JIOKOMOTHBA M OT BHIA,

MpeJHa3HaYeHUETO U MaKCHMallHaTa CKOPOCT Ha CaMusl JIOKOMOTHB.

JIOKOMOTHBHHUTE CHIJIOBH MPEAABKK MOTaT Aa ObAaT KIacu(PHUIUPaHHU, KAKTO CIIeBa:

1. Cnopen Opost Ha KOJIOOCHUTE, YMETO €IHOBPEMEHHO 3aABHKBAHE OCHILECTBSABAT:

a) CWJIOBM IIPEAABKH 32 MHIUBHYATHO 33IBIKBAHE HA IOKOMOTUBHUTE KOJIOOCH;

0) CHJIOBY MpeAaBKU 3a IPYIOBO 3aBIKBAHE HA IOKOMOTHBHUTE KOJOOCH.

2. Criopen peryiupaIinTe CH CBOMCTBA:

a) HeperynupyeMH (T.e. ¢ HBM3MEHHO MPEIaBaTeIHO YHCIIO0) CHIIOBH MTPEIABKH;

0) perynupyemu (T.e. ¢ MPOMEHIIMBO MPeIaBaTeIHO YMCIIO) CHIIOBU MPEIABKU.

Heperynmupyemute mnpemaBkum ca Hai-Jiekd, OpOCTH M €BTUHH (mpu wu3paboTBaHe,

eKCIUIOAaTallusg ¥ PEMOHT) JIOKOMOTHBHH CUJIOBH IIpeAaBKH. Te ce OTHAcAT KbM KaTeTrOpHsTa

Ha MEXaHUYHWUTE CWJIOBHM NPENABKH, ThH KaTO OCBILECTBSIBAT MPENAaBAaHETO HAa BbPTSILIUA

MOMEHT 4pe3 3b0HU 3amenBaHusl, TIOCTOBA CUCTEMH WIIM CUIIOBU BEPHTH.

PerynupyemuTe CHIOBM NpenaBKH ca CPaBHUTENHO CJIOXHU M CKbIIM, HO 3a Pa3jiuKa OT

HEpPEeryJInpyeMUTEe IMO3BOJISIBAT KOPUTHPAHETO HAa XapaKTEPUCTHKUTE HA JIOKOMOTHUBHHUS

JBUTaTell CbOOPA3HO C U3MEHAIINUTE ce PAaOOTHU yCIOBHS Ha JIOKOMOTHUBA. Te OuUBaT:

* MexaHWYHH (CBh3[JaJieHM Ha 0a3aTa Ha MHOTOCKOPOCTEH pEIyKTOp ChC 3HOHH
3alleTyIeHNs),

*  XUAPABINYHU U

*  KOMOWHHpaHH.

OOUKHOBEHO Upe3 peryaupyeMHUTE CHIIOBH NPEIABKU CE OCBIIECTBSIBA M PEBEPCHUPAHETO HA

JIOKOMOTHBA, KaTO TIOCOKaTa Ha BbPTEHE HA HETOBUS IBUTATEIl OCTaBa HEM3MEHHA.

A. HeperyampyeMu JIOKOMOTHBHYU CHJIOBHU NPeIaBKU

Heperynupyemure CWIOBH TpeAaBKH ca TOJAXOAANIM CcaMO 3a ChBMECTHa pabora C
JIOKOMOTHBHH JIBUTATEITH, KOUTO MPUTEHKABAT JOOPU PETYJIMPAIIH CBOMCTBA M MOAXOISIIH 32
BJIaKOBaTa paboTa Ha JIOKOMOTHBA XapaKTePHCTHKH. TakwBa ca MOCTOSHHOTOKOBUST

JABHUI'aTCJI ChC CepHﬁHO B’I)36Y)KI[3HG, MHCBMATUYHUAT ABUTATCII U MapHAaTa MalllMHaA.

27. HEPEI'YJIMPYEMU CNJIOBU ITIPEJABKH 3A I'PYIIOBO 3A/IBUKBAHE HA
JJOKOMOTHUBHHUTE KOJIOOCH

To3n Bua cwioBM MpeJaBKHM HamMupa M[PWIOKEHWE NP MajloradapuTHUTE MHUHHU
€JIEKTPOJIOKOMOTHBH, TPH ITHEBMAaTUYHUTE U NPH NapHUTE JIOKOMOTHBH, a MOHAKora (oT
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ChOOpaKeHHU 32 MaKCHMAaJHO OMPOCTSIBaHE Ha KOHCTPYKIHATA) W TPH HAKOW JIGKH MUHHH
JTN3EJI0BU JIOKOMOTHBH.

[IpenaBaneTo Ha BBPTSAIINS MOMEHT Hali-4eCTO C€ OCHLIECTBSIBA UPE3:

a. KpuBommnu u cebp3Baiy nocrose (Qur. 111-24).

0. Penykropu ¢ KOHHYHO-IIMITMHAPUIHA 350HH Kojena ((ur. II1-25).

B. PeaykTopu ¢ KOHUYHO-IIMIMHAPUYHN 350HU KOJeJa U JAOMBIHUTEIHH (BHHIIHHI) BEPIKHH
npenasku (¢wur. 111-26).

r. Uepsuan pexykropu (¢ur. 111-27).

['pymoBuTe mpenmaBaTemHH MeXaHW3MH MO3BOJSIBAT MO-AOOPOTO  pas3mojara€e Ha
JIOKOMOTHBHHS [JIBUTaTel B JIOKOMOTHMBHAaTa paMa JIOpH KOraTo pasMepuTre My ca
CPaBHHTEITHO TOJIEMHU.

I'pymoBoTo 3amBWKBaHE HA JIOKOMOTHBHUTE KOJOOCH Ype3 KPHUBOIINIIH W CBBP3BAIU
JIOCTOBE MMa peauia HegocTarsiy. CHUoBaTa MpelnaBKa € TEKKa U UMa MHOTO TpPHUEIU Ce
yactu. B Hes Morar na Bb3HUKHAT PE30HAHCHU SIBJICHUS TPU T. Hap. KPUTHYHA CKOpOCT. B
PYIHUYHHU YCIOBHSA OTKPUTUTE CBHP3BAIIIH JJOCTOBE MOTAT J1a IPEAN3BUKAT 37I0MOTYKH.

a
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Qur. III-24. T[punamumaa cxema ©Ha cwioBn @ur. III-25. Cxemm Ha KOHHUYHO-IWIMHIPUIHA
NpeaBKM, OCBIIECTBSABAIIM TPYIOBO 3aJBMKBaHE 3bOHA @pelaBKa 3a TIPYNOBO 3aJBIDKBaHE Ha
Ha JIOKOMOTHBHHTE KOJIOOCH Ype3 KPHBOLIMIM W JIOKOMOTHBHH KOJOOCH

CBBP3BallH JIOCTOBE
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@wr. II1-26. Cxema Ha cMeceHa CIJIOBA TIpEIaBKa Omr. I1I-27. Cxema Ha YepBsiYHA CIJIOBA TIpeIaBKa
(350Ha U BepIIKHA) 32 IPYIOBO 3aBHKBAHE HA 3a TPYyIOBO 3aJIBIDKBAHE HA JIOKOMOTHBHH KOJOOCH

JJOKOMOTHBHHA KOJIOOCH

28. HEPET'YJMPYEMHM CUHJIOBU TIPEJABKH 3A HWHIAUSUIAYAJIHO
3AJIBUKBAHE HA JIOKOMOTHUBHUTE KOJIOOCH

To3u BHI CHIIOBH TPEJaBKU OOMKHOBEHO HAMHUPAT MPHUIOKEHHE MPU CPETHUTE W TEHKKUTE
MHHHH CJICKTPOJIOKOMOTHBH, KaKTO M TIPH MPOMHIIUICHUTE EJICKTPUUCCKH H JIHU3EIN-
CIEKTPHUYECKU JIOKOMOTHRBH.

/. Hepezynupyemu cunosu npedasku 3a UHOUBUOVAIHO 3A0BUNCEAHE HA JTOKOMOMUBHUME
KOI00CA NpU ONOPHO-0COB0 OKAYBAHe HA mszosume oOsucamenu. ToBa ca HaW-POCTUTE U
HAW-CUTYpHHUTE TPH EKCIUIoATAIl[MATa WM MpeaaBKu. IIpencTaBisBaT eIHOCTEIICHHA WU
MHOTOCTEIIeHHA (Hali-4yecTo C JBe CTENCHHW) 3bOHa mpenaBka, oopMeHa MOHIKOTra Karo
camocCTosITelIeH peaykTop. KOHCTpYKTHBHUTE 0COOEHOCTH W O(QOPMIICHHETO Ha PeayKTOpa
3aBUCAT OT pAa3MOJIOKEHUETO (HAUTHKHO WM HANPEYHO) Ha TATOBHS [BHraTes IIo
OTHOIIICHHE HAa HA/UTHKHATA OC Ha JIOKOMOTHBA, KaTO TO OT CBOSI CTpaHa C€ OMPEness OT
cTpeMexa 1a Obe BrpajaeH JOCTaThUHO MOIIEH JBUTATeNl B TBBPJEC OTPaHHUEHOTO 0 00eM

59



CBOOOJHO MPOCTPAHCTBO HA ChOTBETHATA paMa.

OnopHO-0COBOTO OKaYBaHE Ha TATOBUS €IEKTPOABUIATEN OMBA HETIOCPEICTBEHO U KOCBEHO.
B mbpBus ciayuyall gBUTATENAT IIOJdy4daBa ONOPAa BBPXY OCTa Ha KOJIOOCTa IOCPEICTBOM
IUTB3TAIM JlarepH, BrpajieH! B coOcTBeHMsI My koprnyc (Bx. ¢wur. III-7, a BbB BTOpHs - upe3
Jlarepure, BrpaJileHd B KOPIIyca Ha PEAYKTOpa, KbM KOWTO € 3aKpEleH ABUIaTensT (BxK. (ur.
111-10).

Ha ¢ur. III-28 ca| moka3zaHum KHHEMAaTHYHUTE CXEMH Ha Hal-4ecTO YNOTpeOsBaHUTE
HEpETyJIUPYEMH CHJIOBH NPEJaBKH 3a WHAMBHIYAHO 3aJBM)KBAHE HA JIOKOMOTHBHUTE
KOJIOOCH IIPH OTIOPHO-OCOBO OKa4BaHE Ha TATOBHA JBUTATEL.

N
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@ur. I11-28 Cxemu Ha HeperyIupyeMu 3b0HHU CHIOBH IPEJABKU 32 HHIAWBULYAIHO 3aBHKBAaHE HAa IOKOMOTUBHHU
KOJIOOCH P OTIOPHO OKa4BaHE Ha TATOBUS JIBUIATEI

B J1OKOMOTHBOCTPOEHETO CBHIIECTBYBa TEHACHIMS 3a CBH3IaBAHETO HA BCE IO-MOIIHU
PYIHUYHH JIOKOMOTHBH, XapaKTEPU3HpAIld C€ C YBEIWYCHH CKOPOCT Ha [BIDKEHHE U
TernuTeNnHa cuia. JIOKONKoTo o0ade orpaHWYEHHUsITA OTHOCHO Ta0apUTHUTE pa3MepH Ha
MHUHHUTE JIOKOMOTHBU OCTaBaT MOYTH HEU3MEHHH, PA3BUTHETO U MOJCPHHU3UPAHETO HA TE€3U
JIOKOMOTHBH OCTaBa CBHP3aHO MPEAN BCKYKO C BE3MOXXHOCTHTE 32 CHh3AaBAHETO Ha MOITHHU U
KOMITAKTHH 33/IBFKBAHUSI.

Bps3karta mexay momHocTTa N Ha CepUAHUS MOCTOSTHHOTOKOB JBUTATENl U HAKOM OCHOBHU
HEroBH MapaMeTpH, KaTo AHaMeTbpa Ha KOTBeHUs makeT D,, appkuHata My (, U dectoTara

Ha BbPTCHE Ha KOTBATAa N Ca U3PAa3CHU BHB (bopMynaTa
N=CD/ ,n, (I11-32)

kbaeTo C € KOHCTaHTa.
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PaszBurmero Ha HEPETYJIIMPYEMUTE CHJIOBU INPECAABKH 3a MHAWBUAYAJIHO 3aJIBXKBAHE IIPpU
OIIOPHO-PAMHO OKAa4YBAHEC Ha TATOBUA ABUIaTC]I €CTECCTBCHO € CTaBaJIO B CHOTBCTCTBHE C
O6HII/IT€ TCHACHIIUN B PYAHUYHOTO  JIOKOMOTHBOCTPOCHC, KaKToO n C’I)O6pa3HO

CBILIECTBYBAIUTE BH3MOXKHOCTH 33 BapHpaHeTo Ha mapamerpure D,, £, u n (Bx. dpopm. III-

32). Taka mpu mO-CTApUTE MOJACITH MUHHHU EJICKTPOJIOKOMOTHBU TSATOBHST JBHTATEIN
OOMKHOBEHO € pa3MojOKEeH HAIPEeYHO Ha HAUTHKHATA OC HAa JIOKOMOTHBA, KaTo 4Ype3
enHocTeneHHa 3b0Ha mpenaBka (¢ur. I11-28 a) 3amBmxkBa Bojemara kosooc. Cien KaTo
BB3MOXKHOCTUTE 3a YBEIMYAaBaHEC MOIIHOCTTa HA TITOBUS EJICKTPOJABHTATENl 4pe3

YBCJIIMYABAHEC HA MApaMCTPUTC Da n fa Cca Hu3ucplriaHu (TCSI/I napamMeTpu C€ orpaHnvdaBat

CHOTBETHO OT AMAaMEeThpa Ha XOJ0BHTE Koyena Dy W OT mmpuHaTa Ha pencoBus MbT B), m0-
HATaTHITHO yBENMYaBaHE Ha MOIIHOCTTa HAa TSTOBHS [BUTATENl MOXE Ja CE IOCTUTHE
€MHCTBEHO 4pe3 yBeJMYaBaHE YeCTOTaTa Ha BHPTEHE Ha HEroBaTa KOTBa. 3alla3BaHETO MpPH
TOBa Ha JONMYCTHMa 3a PYIHHUYHUTE YCIHBHA CKOPOCT Ha [BW)KCHHE Ha JIOKOMOTHBA €
HAJOXHWIO CHOTBETHO yBEIIMYaBaHE HA TPEAABATEITHOTO YMCIIO Ha CHJIOBaTa mpenaBka. B
pe3yaTaT ca Cb31aACHU IBYCTENICHHUTE CHIIOBH MPENaBKU C HIMIMHAPUYHHI 350HU KOJIeNna Ipu
HaTpedHO pa3moyiokeHne Ha TsroBus apurarten (Bx. ¢ur. [11-28 B u 111-29 1) u ¢ xoHN4HO-
OHIUHAPAYIHHA KOJIela - IPH HaTBKHO pasIoIoKeHne Ha TAToBUs asuraTeln (Bx. ¢ur. I11-28
o0 um III-29 e€), ¢ KOWUTO ca CBOPBXKEHH IIOBEUETO OT CBBPEMEHHUTE MHHHHU
€JIEKTPOJIOKOMOTHBH.

OT cpaBHSBaHETO Ha KHHEMAaTHYHHUTE CXEMH Ha CHJIOBHTE IPENaBKH, W3IMOJI3YBaHU MPH
OTIOPHO-OCOBOTO OKauBaHE Ha TATOBUS JBHUTATeN C€ BIDKAA, Y€ TMPH HAIPEYHOTO
pasnonoxenue Ha apurarens (¢ur. I11-28 a, 6 u B) 3aABMKBAHETO C€ OCBHLICCTBSBA 4Ype3
CPaBHUTEIHO NPOCTH (ChABPXKAIIM CamMO UWIMHIPUYHM 3BbOHM KOJEeNa) pPEAyKTOPH.
CpaBHUTETHO  TO-TOSIMATa  CIOXKHOCT HAa  KOHHUYHO-IUIMHAPUYHUTE  PEIYKTOPH,
W3ION3yBaHU TPH HAUTHKHOTO pasnojokeHue Ha Tsarosus asuraten ¢wur. I1-28 x u e), ce

KOMIICHCHpa C JIMIIcaTa Ha CTPOTr0o OrpaHUYCHUEC OTHOCHO AbJKMHATA HA CTATOPHUA MTAKET / a

1 Ha ABUI'aTCJIA KaTO IAJIO.
HpI/I IIPOMHUIIUICHUTE CIICKTPUYCCKU U AU3CII-CIICKTPHUYCCKH JIOKOMOTHBHU JUAMETBPHT Ha
XOIOBHUTE KOJICIA U HIMpHUHATa Ha PEJICOBUA IIBT NPAKTUYCCKN HE OrpaHHUYaBaT rnapaMeTpuTe

D,u ¢, (Bx. popm. I1I-32), TBii KaTo ca ¢ ZOCTATHYHO rosiMa cToiHOCT. OT Opyra cTpaHa,

ChCTOSHUETO Ha pEJICOBUS MBT B OTKPUTHUTE PYAHHIM Hajara Wu3MO0J3yBAaHETO Ha
CpaBHUTEIHO OAaBHOXOJ/HH JIOKOMOTHBH. BCHYKO TOBa € 00yCIOBUIIO CHOPBKABAHETO HA TE3U
JIOKOMOTHBH C MOIIHH, HO OAaBHOXOJHU TSATOBH EICKTPOJBUTATENN, KOUTO C€ pasIojiarat
HalpeyHO HAa Ha/UThXKHATa OC Ha JIOKOMOTHBA W CE€ YKpPENBaT HEMOCPEIACTBCHO KbM
ChOTBETHATa BOJIeIa KoJjiooc. [IpenaBaHeTo Ha BBPTSAINMS MOMEHT CE OCBIIECCTBSBA 4Ype3
eaHocTeneHHa eqHoctpanHa (¢wur. 111-29 a) nwim ayctpanna (dwur. 111-29 6) mumHApHYHA
3b0Ha npenaBka. To3u HAYKMH 32 OKaYBaHE Ha JABUTATEIISA U 3a 33JBUKBAHE HA JIOKOMOTHUBHATA
KOJIOOC € TIPUJIOKUM 3a JBUTaTeIH ¢ MOIIHOCT 1o 600—700 kW.

JBycrpannnte cunosu npenaBku (¢ur. [11-29 0) ce n3momsyBaT caMo Py MOITHHUTE TATOBH
nBuTaTeNnw (KaKBUTO ca HaIpHMeEp Te3W Ha TPOMHIIUICHHWTE JIOKOMOTHBH). Te TpsiOBa ma
OTrOBapAT Ha TBBPJIC BUCOKU M3UCKBAaHUS OTHOCHO TOYHOCTTA HAa M3pa0OTKaTa U MOHTaXa,
KaKTO ¥ OTHOCHO MEXaHWYHUTE KauecTBa Ha M3MOJI3YBaHHS MaTepHrall. Besika HETOYHOCT mpH
n3pabOTBAaHETO WJIM MOHTaKa Ha 3HOHUTE KOJelda MOXKE Jia JOBEJAe N0 MPETOBApBAHETO Ha
eJHaTa JBOWKAa 3BOHHM KOJIeNa OT TMpeNaBaTeIHAS MEXaHW3bM. 3a Jna ce us0erHe
€BEHTYAITHOTO HEPABHOMEPHO pa3Npe/ie/iCHHE Ha BHPTSAIIUS MOMEHT MEXKIY IBETE IBOUKH
3p0HHM KOJIeJIa Ha TpeaaBKaTa, Te OOMKHOBEHO C€ MPOM3BEXJAT C HAKIOHEHH 3O WU C
BIPaJICHO EIACTHYHO 3BEHO MEX/Iy BEHEIla U IIaBUHATa.

2. Hepezynupyemu cunosu npedasku 3a UHOUBUOVATIHO 3A08UINCEAHE HA TOKOMOMUBHUME

KoJjloocu npu ONOPHO-pAMHO OKad4edadHe Ha miazosume osuzamen. HpI/I TO3M HAYMWH Ha

OKauyBaHE TATOBHAT JIBUTATENl CJe/BA IMPEMECTBAHMATA HA JIOKOMOTHUBHATA pama TIo
OTHOIIICHUE Ha KOJIOOCUTE (0OYCIOBEHH OT Je(OpPMHUPAHETO Ha PECOPHUTE), TOpaaud KOETO
MpeJaBaHeTO Ha BBHPTAIl MOMEHT KbM BOJIEIIATa KOJIOOC MOXKE Jia OBJe OCHIIECTBEHO
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€IMHCTBEHO 4Ype3 BKIIOYBAHETO HAa €IAaCTHYHO 3BEHO B KWHEMAaTHYHATA BEpHra Ha
3aJIBIKBAHETO.

B 3aBHCHUMOCT OT MSCTOTO, B KOETO € BKIIFOUEHO €JIaCTUYHOTO 3BEHO, CHJIOBUTE INPEHABKH,
OCBILECTBABAIIY WHIAUBUIYAIHO 33JBHKBAHE HAa JIOKOMOTHBHMUTE KOJOOCU IPU OIIOPHO-
PaMHO OKauBaHE Ha TATOBUTE JBUraTeIM, MOraT a ObJAT pa3/ieiIeHH Ha IB€ OCHOBHU I'PYIIHU:

a) MpefaBaTeIHd MEXaHW3MHU C €JJaCTHYHA Bpb3Ka WM IIApHUP MEXKIY BOJAENIaTa KOJooc U
3bOHUTE KOJIENa;

0) npenaBaTeIHU MEXaHU3MHU C €JIaCTMYHA BPb3Ka WM LIAPHUP MEXIY TSATOBHS ABUraTel U
3BpOHUTE KOJENa.

KeMm mppBara rpyma cnanma cuioBata mpeaaBka ¢ Kyx Ban (dur. I11-29). B to3u cimyuaii
TATOBHAT ABHUraTeNl 3a€JHO C OCHOBHWTE €JIEMEHTH Ha CHIIOBAaTa IpelNaBKa JIE)KH BBPXY
pecopute. B onopHuTe narepu Ha ABUraTess € 3aKpeleH KyXusT Bajl, KOINTO 00XBalla 0cTa Ha
BOZIELIATa KOJO0OC.

L

Owr. 111-29. Cxema Ha TpeAaBaTesieH MEXaHU3bM C CIACTHYHA BPB3Ka MEKIY BOJCIIATA KOJIOOC U 3hOHUTE
KOJIena:

1-Bogemu 3B0HM KoJjena;, 2-BOAMMH 3BOHH KOje€ja; 3-KOJ00C;, 4-MEXIUHHH €JIacCTHYHHA EJIEMEHTH,
CBBP3BAIA KOJIOOCTa C BOOUMHTE 3BbOHH Koiyiena; 5-Oykcw,; 6—Kyx Bax, 7—pama; 8-pecopm; 9-Tsaros
JIBUTATEIL.

BbTpemnusaT nuaMeTsp Ha Kyxus Bai TpsOBa Jqa ObJe MO-TOJIIM OT JAUaMeThpa Ha OCTa Ha
KOJIOOCTa Hal-MaJKo ¢ YABOSHATa MaKCHMaIHa nedopMaIiysi Ha pECOPUTE, 32 Ja C€ OCUTYPH
CBOOOTHOTO BEPTHUKAIHO IPEMECTBaHE Ha JBHUTATENS IO OTHOIICHHE Ha KOJoocTa. 3p0HaTa
MpenaBKa ¢ ABYCTPaHHA, KaTO BOJMMHUTE KOJIeJa ca HEMOBUKHO 3aKPEIICHU BhPXY KyXHUs Bajl
1 Ca CBBP3aHH ChC ChOTBETHUTE XOJ0BH KOJIC/IA YPE3 CIACTHUHU CIIEMCHTH.

CUJIOBHUTE MPENaBKU C KyX Bal ca HAMEPWJIH MPUIOKEHHE NMPU CIIEKTPUYCCKHUS TOJIBMKCH
ChCTaB 3a BUCOKH CKOPOCTH. HOMWHaJHaTa MOIIHOCT Ha TATOBUTE JIBHTATENU, pa0OOoTEIIH
CHBMECTHO C TO3H TpeJaBaTelicH MeXaHu3bM, goctura 10 950 kW. OcHOBHUTE HEOCTATHIIH
Ha CHIJIOBHTE MpPEIaBKH C KyX Bal ca CII0)KHATa UM KOHCTPYKIUS W JIONINTE CHEPTUHHH
MOKAa3aTe/IM Ha TATOBHS JBUTATEN MPH TMOJBUKCH ChCTaB C HUCKU M CPEIHU CKOPOCTH Ha
newkenue. [lopaau Te3W NPUYMHM TE€ HE HAMUPAT MPWIOKEHUE TPU PYTHUYHUTES
JIOKOMOTHBH.

B mocnenHo BpeMe BCE MO-IIMPOKO MPUIOKEHHE HAMHPAT IpeJaBaTeIHHUTE MEXaHH3MH C
KapJaHHO ChEAMHCHUE MEXKY TATOBHUS JIBUTATEN M 3bOHUTE KOJeja Ha CUJIOBaTa MpejaBKa,
KOUTO CE OTHACAT KbM BTOpara Tpyna MpelaBaTeTHH MEXaHH3MH IPH OMOPHO-PAMHO
OKayBaHEe Ha TATOBUTE ABUTaTeNH. [Ipu T3 CHIIOBH MPEAaBKH TATOBUAT IBUraTe] MOXKE Ja
ObJllc pa3MoOJIOKEH KAaKTO HaJl, Taka M OTCTPaHM Ha BOJEIIaTa KOJOOC, KaTO BadbT Ha
JIBUTATEIS MOXE Jla OBbJIC YCIIOPEACH WM MEPICHIUKYIIPSH Ha 0CTa HA pelcoBhs MbT. Ha
¢ur. 11I-30 ca mokazaHW TMPUHIMITHATE CXEMHU 3a BB3MOXKHOTO PAa3MOJIOKCHHE Ha OIOPHO-
PaMHO OKaYeHU TSITOBH JIBUTATEIH, PAOOTEIN ChBMECTHO ChC CHUIIOBU TPEAABKH, ChIbPIKAIIH
KapJaHHU ChCIUHCHMUS.
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PCSYJ'ITaTI/ITC OT CKCIoaTanusAaTa ca IIOKasalld, 4€ HOopMajlHaTa pa60Ta Ha KapJaHHHUTC
ChCIUMHCHUA M 3a HaMalIsIBAHC Ha TAXHOTO HM3HOCBAHC € HGO6XOILI/IMO KapJaHHUTE OCH Ja
nmar
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@ur. 111-30. Pa3noinoxeHne Ha TATOBHS ABUTATCII IIPpU NIPEAaBATCIIH MEXaHU3MU C KapJaHHU CbCAUHCHUA:
H—Z[BI/IFaTeJ'I; B-KapnaHeH Bal1; K—KapZ[aHHO CbCAUHCHUC

ornpe€aciIcHa MUHUMaIHa IbJDKHHA ? KOATO € CBBbp3aHa C CJIaCTUYHUTC CBOICTBa Ha

min >
pecopuTte MU C MAKCUMAIHO JOOIMYCTUMOTO BIJIOBO H3MECTB3HC Omax HA KapJaHHHA Ball
OTHOCHO BaJia Ha TAT'OBUA ABUI'AaTCJ CbC 3aBUCUMOCTTA

l hp
mn = (II1-33)
max
KBJETO
h, e MakcumanHaTa BepTuKalHa AeopMalys Ha PECOpPUTE.
Hopwmanna pabota 3a kapiaHHUTE CheTUHEHUS ce OCUTypsiBa mpH o<10°

Heobxoaumara apiDKMHA Ha KapaaHHus Baix £ >/ . Moxke Ja Obae Hal-IeCHO OCHUrypeHa

n
MIpU HAITRKHO pasonoxeHue Ha TsaroBus asuraten (dur. I11-30 a). Tosa pasmonoxenue e
MpoCcTO U yA0OHO, o0JeKyaBa MOHTUPAHETO M JIEMOHTHPAHETO Ha CHJIOBATa MpeJaBKa U Ha
caMMsl JBHUTAaTel W € HaMEpPWO IIUPOKO NPWIOKEHHE B PYAHUYHUTE JIOKOMOTHBU
(eleKTpUYECKH, MTHEBMATUYHH U JIOPH JH3€TI0BH). HaamrekKHOTO pasnoiokeHHe Ha OIOPHO-
paMHO OKaueHHMs JBHTATeNl 00aue MMa JBa OCHOBHHU HENOCTATHKA: a) HaJlara M3IMoJI3yBaHETO
Ha uepBsuHH (Pur. I11-31 a) wnm konnyau 360HU (Pur. 11I-31 6) mpenaBku, KOUTO ca MO-
CKBITH ¥ TIO-CJIOKHH OT TPEIaBKHUTE C IMIMHAPHYIHN 350HHU KOJIeJa ¥ MPUTEKaBAT MO-HUCHK
K.ILJ. OT TAX (IIOCJIEIHOTO CBOMCTBO HAa KOHWYHMTE 3HOHM M Ha YEPBSYHHUTE MNPEIABKU
orpaHnyaBa MPUIOKEHUETO UM B OOJIACTTa Ha MAaJOMOLIHWTE 3aJBM)KBAHUS, KaK-BUTO ca
Te3W Ha PYAHUYHHUTE JOKOMOTHBH); 0) Hajara yBEIHYEHO pPa3CTOSHHE MEXKAY BOJCIINTE
KOJIOOCH, KOETO IBbK 3aTpyIHsIBAa NMPEMHHABAHETO HA JIOKOMOTHBA (MM Ha JIOKOMOTHBHATA
Tanura) npe3 KpUBU ¢ MAIbK pajnyc.

[lpu enexTpuvecKkus MOIBMIKEH CBHCTAB 32 CPEIHM W TOJEMH MOIIHOCTH € JKEIaTeITHO
MpeJaBaHeTO Ha BBPTANIMS MOMEHT 4Ype3 CHJIOBU TPEAaBKH, ChIbPIKAIIM WINHAPHYHH
3b0HU KOJIeNa, Thil KATO T€ ca MPOCTH, CBTHHU, CUTYPHU B CKCIUIOATALUATA U MPUTEKABAT
BUCOK K.ILJ. [IprIoxeHreTo Ha IUIHHIPUIHUTE 350HH KoJiena obade € Bb3MOKHO caMo MPH
HalpeYHO pa3mnojiokeHne Ha TsaroBus nsuraten (¢ur. I1-30 6, B). Ilpm mHampedHoTo
Pa3IoIOKECHUE HAa OTIOPHO-PAMHO OKAUEHUS JIBUTATEJ BBIIPOCHT 3a IbDKUHATA HA KapIaHHHS
BaJ MpuaoOVMBa MMBPBOCTEIICHHO 3HAYCHHUE IMOpPAJHM TOBA, Y€ B OTPAHMYCHOTO PAa3CTOSHHUE
MEXK]Ty XOJIOBHTE KOJjleJia Ha BOJelIaTa KOJooc TpsOBa J1a ce TIOMECTAT: TATOBUST JBUTATEN,
KapJaHHUTE ChEIMHH-
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TN, KapJAaHHUST Bajl M 3h0HATa NpelaBKa.
OueBupHO €, 4Ye TP NPOCTOTO JIMHEHHO
Pa3IOJIOKCHUE HAa BCUYKH TE3U CJICMEHTH (BXK.
¢wur. 11130 6) ocurypsiBaHeTO HAa HEOOXOAMMATA
ObJDKMHA Ha KapJaHHWS BaJl 1€ HAJOXKHU
OrpaHMYaBaHe Ha JbDKAHATA HA TSITOBHS
CJICKTpOJIBUTATE], a C TOBAa W Ha HEroBaTa |
mommHocT (Bk. Qopm. II1-32). Eto 3amo ,
W3MON3YyBAaHETO HA TOBa pAa3MoOJOXKEHUE Ha
TATOBHSI JIBUTATel M Ha TO3M BHJ CHJIOBA
MpeJaBKa € HEeMoIXO A0 TIPU MPOMUIIIIICHUTE
CJIEKTPHYCCKH u JT3eI-eJICKTPUICCKU g

JIOKOMOTHBH (ThA KaTO TEXHUTE TATOBU

CIIEKTPOIBUTATEH Ca MOIIHH, HO OaBHOXOIHH @ur. 111-31

M 3aTOBa Ca C TOJIEMH rabapuTh) 1 €

HEBBH3MOXKHO TP JIOKOMOTHBUTE B TIOJI3EMHUTE PYTHUIIM, Thil KATO TE Ca TCCHOJIUHCHHU.
[Ipy HEOOXOAMMOCT OT BMECTBAHETO MEXAY XOJOBHTE KOJI€lla Ha MOIICH OMOPHO-PAMHO
OKaueH TATOB €JICKTPOJBUTATEI KapJIAHHUAT BaJI Ha CHJIOBAaTa MPEIaBKa ce BMECTBA B KyXUs
Ban Ha msuratens (¢ur. 11I-30 B). Lenusr npexaBareneH MEXaHU3bM JIE)KH HAIMIPABO BHPXY
BOJICIIaTa KOJIOOC, JOKATO OKAYCHHUAT HA pamaTa TATOB JIBUTATEN JIGKU H3IUIO BBHPXY
PECOPHUTE HA JIOKOMOTHBA.

CuioBUTEe TpEIaBKH C KapllaHUW CHEJMHCHHUS TPHUTEKABAT CIEIHUTE MOJIOKUTEITHN
KauecTBa: a) TATOBHUTE JBUTATEIH JICKAT BBPXY pecopu; 0) BH3MOKHO € BMECTBAHETO Ha
MOIIIHA BHCOKOCKOPOCTHU [IBUTATCIM, B) BB3MOXKHO € OCBINCCTBABAHETO HA TOJIIMO
MpeaaBaTeIHO YHCIIO Ha 3b0HATa mperaaBka (ThHl KaTo IHAMETHPHT Ha BOACIIOTO 3BHOHO
KOJIeJIO HE ce ompeieis OT JuamMeThpa Ha Baja Ha JBWTATels); T') OCBIICCTBCHA ¢
HeoOXoauMara eJacTHYHOCT IMPH MUHUMAIIHU CKCIUIOATAI[MOHHU pa3xoiu. I3BecteH
HEJOCTATHhK HA TO3W BUJI MPEJAaBaTEIIHU MEXaHU3MH €, Y€ KOXKYXbT Ha 3bOHATa MpejaBKa €
JIOCTa MaCHBEH.

b. Peryaupyemu JIOKOMOTUBHH CUJIOBHU NMPeIABKU

Heo6xomumocTTa 0T U3M0I3yBaHETO HA CIEUUATHH PETYIHPYEMH CHUIIOBH NMPEAaBKU, KOUTO
Jla CBBP3BAT JJOKOMOTHBHHUS JABUTATEN C BOJACHIUTE KOJOOCH, BH3HUKBA CaMO TOTaBa, KOTaTo
HETOBUTE  XapaKTePHCTHKH HE OTroBapsAT HAa  W3UCKBAHUATA, IIOCTABEHH  KBM
XapaKTePUCTUKHUTE Ha JIOKOMOTHBA.

JIokOMOTHBBT TpsAOBa Aa pabOTH CHT'YPHO, YCTOHYMBO U MKOHOMHYHO MPH MPEBO3BAHETO Ha
OBTHUIM ¥ TOBapH IO PEJICOBH INBTUINA C MPOMEHIMB Npodmi. J[OKONKOTO 3a BCEKH
KOHKPETEH CITydall TETJI0TO Ha BJIaKa OCTaBa MOCTOSIHHO, BCAKO ITPEMHHABAHE HA IOKOMOTHBA
[0 PpEeJICOB MBT C OMIpelesieH Npoduia ce XapakTepu3upa ¢ H3MEHEHHE Ha HeroBaTa
TETJUTENHA CUja B IUPOKH rpaHuny. [Ipy Te3u ycioBus HopManHaTa paboTa Ha TOKOMOTHBA
MOXe 1a Obe OCUTYpEeHa WM Ype3 Ch3AaBaHe Ha TOJISIM Pe3epB OT MOIIHOCT IPH MOCTOSIHHA
(MMM MaJKo TIpOMEHSIma Ce) CKOpOCT, WJIM 4Ype3 OCBHIIECTBIBAHETO Ha BHCOKA
MPUCTIOCOOCHOCT HAa HETOBUTE XapaKTEPHCTHUKM KbM YCIOBHUATa Ha JBH)KEHHETO TMPH
OrpaHMYeHa MOIIHOCT. [Ipy TOBa KOJKOTO TO-MajKa € OTHOCHTEIHAaTa MOIIMHOCT Ha
JIOKOMOTHBA (T.€. YaCTHOTO Ha HETOBUTE HOMHWHAJIHA MOIIHOCT U CIEIHO TETJIO0), TOIKOBA I10-
BHCOKa TpsiOBa 1a Obe MPUCIIOCOOMMOCTTA Ha HETOBUTE XapaKTEPUCTUKU KbM YCIOBHSTA Ha
JBIDKEHHE.

Or TpuTe OCHOBHM 3aJBIDKBAHUS Ha PYAHHYHHTE JIOKOMOTHBH (IOCTOSHHOTOKOBO,
MMHEBMATUYHO M AM3EJIOBO) C MOAXOMSAIIM TATOBU XapaKTEPUCTHKHA CE€ OTIMYaBaT CaMo
I'BPBUTE JIBE, JOKATO TATOBUTE XaPAKTEPHCTHUKHU Ha JH3EJIOBOTO 3a[BM)KBAaHE C€ HYKAASAT OT
kopurupane. 3a wmroctpanus Ha ¢ur. I[1-32 ca moka3zaHu TATOBUTE XapaKTEPHUCTHUKH Ha
enekTpuiecku (KpuBa 1), TMHEBMaTW4eH (KpuWBa 2) W IW3EJOB JIOKOMOTHB (KpuBa 3),
MOJY4YEeHU TpU HeperyaupyeMu CHJIOBM MpelaBKH. 3a Ja ce ch3falne 0a3a 3a cpaBHEHHE,
xapakrepuctukute F=f(v) ca n3pazeHn B OTHOCHUTENHHU YHCJa, KaTO 32 €IWHUIA ca TPUETH
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MaKCUMAJTHO JIOMyCTHMAaTa CKOPOCT Ha JIBWKEHUE W ChOTBETCTBYBAIllaTa U TETIIUTEIHA CHJIa
Ha BCEKH JIOKOMOTHB. CBHBMECTHO C TSATOBHUTE XapaKTEPUCTHKH Ca IMOKAa3aHW M KPUBUTE
YW=f(v), u3pazsBaiiy 3aBUCHIMOCTTa Ha CTATUYHOTO CHIIPOTHUBJICHUE HA JBMKCHUETO (TIPH
omnpeaencHo Terino Q Ha Bjaka ¥ MPOMEHJIMB HAKJIOH 1 Ha ITBTS) OT CKOPOCTTA HA JBUKCHUETO
V.
CTaTUYHOTO CBHIPOTHUBICHUE HA JBWKCHUETO C€ UW3YHUCIsABa chriaacHo ¢opm. II-81.
PaBeHCTBOTO, WM3passBaml0 3aBHCUMOCTTA HAa TOBAa ChHIPOTHUBICHHE OT CKOPOCTTa Ha
JIBIDKEHHETO Ha ChCTaBa, IMa BHIA

SW = Qla +bv +cv® i), (I11-34)
KBJETO a, b ¥ ¢ ca KOHCTaHTH.
IIpu cxopoctu Ha nBwxkenue mnox 100 km/h Tpermsr ujneH Ha TOPHOTO PaBEHCTBO Ce
peHe0persa, B pe3yNTaT Ha KOETO, CHIIECTBEHO BIMSHUE BbPXY XapakTepuctukata XW=f(v)
OKa3Ba roJIeMMHAaTa Ha HakjioHa Ha mbTA i. Ha ¢wur. III-32 kpuBHTEe Ha 0OMIOTO CTATHYHO
CHIIPOTHUBJICHUE HA JIBIDKEHUETO ¢a MOCTPOoeHU 3a 10 pasaHI CTOWHOCTH Ha HaKJIOHA.
OT cpaBHCHHETO Ha TATOBUTE XapaKTEPUCTUKU

Ha JJOKOMOTHBHUTC C KPHUBUTEC Ha W 4 ’ /;?\
CBIIPOTUBJICHUETO CC€ BIXKOA, Y€ IU3CIOBUAT - 7
JABUIaTcCjl  HC MIpUTCIKAaBa I[O6pI/I TATOBU ' '}
Ka4yeCTBa, JOKaTo IMHCBMAaTHYHUAT n S

ITOCTOSTHHOTOKOBHAT ~ JIOKOMOTHB ~ J00pe  ce
MIPUCIIOCOOSBAT KbM MPOMEHSIIUTE CE YCIOBHS
Ha JBIKEHMe. TO03M HU3BOJA C€ Hamara oOfT
00CTOATEICTBOTO, Y€ TATOBUTE XapaKTEPUCTUKU
Ha pa3UYHUTE BUJOBE JIOKOMOTHMBU MpecHyaT
paznuueH  Opodl  KpWMBM  Ha  IBIHOTO

Fwz

CBHIIPOTHUBIICHNE Ha JIBIKEHUETO Ha Biaka (Haii- ’ 7

MAIIbK € TO3H OpOH IPH AU3EIOBUS TOKOMOTHUB). . TN VeV

Tpii kKaTo BCSKa TakaBa IIPECEYEHA TOYKa

M3pa3sBa PaBHOBECHE MEXIY NPOMEHAIIATA Ce @ur. [II-32. TaroBu xapakTepucTuku: 1-Ha

EJICKTPUYECKH JIOKOMOTHB; 2-Ha THEBMATH4EH
JIOKOMOTHB; 3-Ha JM3EJI0B IOKOMOTHB C
HepeTynupyeMa IpeaaBKa

cuja Ha ChIPOTUBIEHUETO XW U TErJIUTEIHaTa
cunma F Ha chOTBETHOTO 3aJBMKBaHE, CTaBa
SICHO, Y€ 3a/IBIDKBAHUSTA ChC CTPBMHU TATOBU
XapaKTePUCTUKH (KaKBUTO B CIIydas ca €JIeKTPUYECKOTO W TMMHEBMATUYHOTO) IIe paboTAT
YCTOMYMBO, CaMOpPETyJUpalKH Ce, NMPU 3HAYUTCITHUM H3MEHCHHMS Ha HAKJIOHA HAa BT
Camoperynupamara crnocoOHOCT Ha €AHO JIOKOMOTHBHO 3aJBI)KBaHE ce H3pas3siBa B
CIIOCOOHOCTTa My aBTOMaTHYHO J1a TPOMEHS CKOPOCTTAa Ha IBM)KCHHUETO W TETIUTEITHATA CHIa
Ha JOKOMOTHBA, KaTO MPHUBEXJIA MO TO3W HAYMH TETJINTEIHATA CHJIA B CHOTBETCTBHE CHC
CWJIaTa Ha CHIIPOTUBJICHUETO MPH JABMKEHUE. MeXaHU3MBT Ha CaMOPETYJIUpaHe Ce ChbCTOU B
CJIETHOTO:

a) TIpY PaBHOMEPHO IBIDKEHHE HA BJaKa MO YYaCThK OT IBTA C HAKIOH 1 YCKOPEHHETO IIIe
ObJlc paBHO Ha HyJa U CIIAOBATEIIHO TETJIMTENHATA CWIa F M CTaTUYHOTO CHIIPOTHUBIICHUE HA
nBrkeHneTo W ce ypaBHOBecsiBaT (ToBa ciensa oT paBeHCTBO 1I-14). OdeBumHO TO3M
peXMM Ha 3aBHKBAHETO I C€ XapaKTepPH3Upa OT MpecevHaTa TOUKa Ha XapaKTEPUCTUKUTE
F=f(v) u XW=f(v) (axo mpuemem, de i=0, 3a pa3riexIaHus OT HAC CIlydall YCTaHOBEHUST
paboOTeH peKUM U Ha TPUTE 3aBMKBAHUS I Ce XapakTepusupa oT T. a — ¢ur. 111-32);

0) Ipu HaBITM3aHe HA BIIaKa B yYaCTHK OT BT C HAKIIOH i’ > 1 (1a mpueMeM 3a pasrieKIaHns
ciydaid, 4e i’ > i3) paBHOBECHETO MEXIy TeTJIUTeNHaTa M CHIPOTHBHUTEIHATA CHJIA CE
Hapymasa (Ha ¢wur. 11I-32) romemunara Ha mbpBaTa ce M3passBa C OTcedyKara m—a, a Ha
BTOpaTra - C OTceukara m-b), B pe3yiTaT Ha KOETO Ha BlakKa 3alouBa Ja ce ChoOlaBa
3akbcHeHUE (BK. Gopm. I1-83).B 3aBHCHMOCT OT BHIa Ha TATOBUTE XapaKTEPUCTHKH Ha
3aJBI)KBAHETO MPOLECHT HA HAMAJICHUETO Ha CKOPOCTTA Ha JABIKCHUETO MOXKE Jla 3aBbPILH C
ITBJIHO CIUpPAHE HAa BJlaKa WM C MPEMHHABAHETO HA CHIIMSI B PEKHM Ha PABHOMEPHO
IBIKEHHE TP HOBa, TO-HHUCKAa CKOPOCT. B pasrmexxmaHusi OT HAac CiIy4aidl MpOIEChT Ha
HaMaJIeHHe Ha CKOPOCTTa Ha JBI)KCHHWETO Ha BJlaka BOIW /IO CHOTBETHO HapacTBaHE Ha
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TETJINTENTHATA CHJIa Ha CICKTPUISCKOTO W IMHEBMAaTHYHOTO 3aaBibkBaHe (Bk. ¢wur. 111-32),B
pe3yiTaT Ha KOETO Te YCISIBAT J]a KOMIICHCHPAT HAPACTBAHETO HA CHIPOTUBUTEIHATA CHIIA U
OTHOBO TIOMaJaT B YyCTaHOBEH paboTeH pexuM. [locinenuusar ce xapakrtepusupa: 3a
CJIEKTPUYECKOTO 33/IBIKBaHE — OT T. b’ M CBHOTBETCTBYBallaTa i CKOpocT Vi, a 3a
ITHEBMATHYHOTO 33JBMKBaHe — OT T. b” W ChOTBETCTBYBaIaTa i CKOPOCT Ha ABIKEHHUE V.
Ju3en0BOTO 3aJBIKBAaHE HE € B CBhCTOSIHHE Jia c€ MPHCIOCOOM KbM HOBUTE YCIOBHS Ha
IBIDKEHHE, ThH KaTO HAMaJCHHETO Ha CKOPOCTTa Ha JIBW)KEHHUETO BOAM A0 HE3HAYUTEIHO
ITHPBOHAYAITHO MMOBUIILHUE Ha TETIWTEIIHATA Chja (IOKATO Cce MOCTHTHE CKOPOCTTa Vi'), a
CJIE]] TOBA M JIO TIOHW)KEHHETO H;

B) NpH HABJIM3aHETO HAa BJaKa B yY4acThK OT IbTA ¢ HakJoH 1" < i’ (ma mpuemeM 3a
pasriexaanus ciydan, 9e 1" = i) paBHOBECHETO MEXAY TETJINTEHATA U CHIIPOTUBUTEITHATA
CHJIa OTHOBO Ce HapyilaBa (B HallHs CIydall BBIIPOCHT C€ Kacae 3a paBHOBECHETO Ha TE3U
cuiy B T. b’ u b"”), karo cernpoTuBUTENHAaTa cuna W ce OKa3Ba IMo-Manka OT TernuTtenHara F.
Torasa (cera. dopm. 11-83) Ha Bmaka 3amouBa na ce chOOIIaBa YCKOPEHHE U CKOPOCTTa MY
3armoyBa Jia HapacTBa. [IpU eJIEKTPUYECKOTO ¥ IMHEBMATHYHOTO 3aJBIXKBAHE TOBA CE
CBIIPOBOXIA OT CHOTBETHO HAMAJICHHE Ha TETJIMTeNHaTa cria (Bk. kpuBu 1 u 2 ot ¢wur. IlI-
32) 1 mpexOAHUAT TPOLeC 3aBBPILBA C HOBO M3paBHsiBaHe Ha cuinute F u EW mpu mo-Bucoka
CKOpPOCT Ha JBIXKCHHE. B pasriexxmpaHus cioydali HOBHUTE YCTAaHOBEHH PEXHMH IIE Ce

XapakTepu3upar oT pabOTHHTE TOYKH C' W CHOTBETCTBYBamaTa ¥ cCKopocT Vv, - 3a
CJIeKTPUYECKOTO 3aJBUXBaHE, U OT T. C' M CBHOTBETCTBYBAIlaTa M CKOPOCT V" — 3a
ITHEBMATHUYHOTO.

OcBeH no0pata UM MPHCIIOCOOSEMOCT KbM NMPOMEHIMBUTE YCIOBUS HAa JBIIXKCKHE BAXKHO
MPEUMYIIECTBO Ha MHEBMATHYHOTO W EJICKTPUYECKOTO JIOKOMOTHBHO 3aJBIDKBaHE € U
CIIOCOOHOCTTA UM JIa OCUTYPST MaKCUMaJTHA TETJIUTEIHA CHJIa TIPH MTOTETJISTHE Ha BIIAKa.

[Ipu mU3eNoBOTO JIOKOMOTHBHO 3aJ[BIXKBaHE, OCBIICCTBABAHO Upe3 HeperyaupyeMa CHIIOBa
npenaBka (Bk. kpuBa 3 ot ¢wur. I11-32), gaxke HE3HAUYNTEITHOTO M3MEHEHHE HAa HAKJIOHA Ha
peiicoBUsT THT TMPEAU3BUKBA PI3KO HaMalleHME Ha CKOPOCTTa Ha JIBIDKEHHETO, a
BB3MOXKHOCTTA 32 HOpMallHa pa0oTa Ha 3aJIBUKBAHETO B PEKUM Ha camoperyiupane (T.e. Ha
ABTOMAaTHYHO HaraxKJaHe KbM YCIIOBHUSTA Ha JBIKEHHUE) € CHITHO orpaHudeHa (Ha ¢wur. 111-32
ropHa TIpaHulla B TOBa OTHOIICHHE € HAKIOHBT ip). IlpM Malku CKOPOCTHM Ha JBIIKECHUC
TETJINTEJIHATA CHJIa Ha 33]IBUKBAHETO HaMaJIsIBa.

[Ipy MOCTOSHHO CBBP3BaHE HA JU3EIOBHS 1 F
JIBUraTes ¢ BOJEHIUTE KOJOOCH TErJHMTENHATa w I
CHJIa Ha 33JIBUKBAHETO NPH MOTEIJISHE € HyJa |y
U BIaKbT HE MOXKE Ja OblIe NPHUBEIEH B %__— n
ABWKeHWe 0e3 CTpaHWYeH W3TOYHHK Ha = i
eHeprus (Hamp. CT'BCTEH BB3AYX). 3a Ja ce fram— s
OCHIYpH TIyCKAHETO HA JHU3ENIOBHS JIBHIATEN g—
0e3 ToBap, HEOOXOAMMO € H3IMOJI3YBaHETO Ha —
CIICHMANICH CHEAUHUTEN, KOWTO IUIABHO Ja A
CBBP3Ba JIBUrATEIIsl C BOJEIIUTE KOJIOOCH €Ba  —
ClIe]] HETOBOTO YCKOPSIBAHE. 0 L m’
Ha ¢wur. III-33 ca chBMecTeHH KpPWUBHTE Ha Yrnin - Una¥
00IIOTO CBHIIPOTHBJICHHE HA BHKECHHETO Ha

Owr. 111-33

Bmaka W=f(v) mpu pa3mnyHu CTOHHOCTH Ha
HakyoHa (kpuBH 1, 2, 3 ,., 18), TIroBuTe Xapak-
tepuctuk F=f(v) Ha JOKOMOTHBHOTO 3aJBIKBAHE NpPH H3MOJI3YBaHE Ha PAa3IUYHHU IO
MomHocT auzenoBu nsuratenu (kpueu I, III, IV m V) u orpanudeHusita Ha Te3u
XapaKTEepPUCTUKH (IO CIETIEHHE - KprBa [, M M0 CKOPOCT - BEPTUKAITHUTE TPaBU m—n U p—
q). OT ananu3a Ha XapaKTEpUCTHKAaTa Ce BWXKIA, Y€ YBEIMYCHHETO Ha MOIIHOCTTA Ha
JOBUraTelNsl MPU HEM3MEHHO CIEMHO TErJIO Ha JIOKOMOTHBA MOBHILIABA CIIOCOOHOCTTA My Aa
MIPEO0JIIBA TEKKN HAKIOHH (BX. KpUBHTE V,

IV u III ot ¢wur. 11I-33). Hanara ce chImo Taka U3BOIBT, Y€ MPHU CKOPOCT HA ABMIKCHHUE Vinax
MaKCHUMaJlHaTa TeTJIMTeNHa cuiia Ha JiokomoTtuBa (Ha ¢ur. 111-39 14 ce u3passBa ¢ oTceukaTa
m—s) 1e Moke Ja ObJe M3IMOJI3yBaHa MPH MOIIHOCT Ha JBUTATENs, CbOTBETCTBYBAIlla Ha
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Taropara xapakrtepuctuka III, a mpu CKOPOCT Vpn — MHPU MOUIHOCT HA JJIUraTes,
CHOTBETCTBYBAIla Ha TATOBaTa XapakTepucTrka Il (B To3u cirydait MakcuMaHaTa TeTIHTETHA
cuia ce m3passiBa C oTceukata p—¢). CnenBa ma ce OTOENEKH, 4Ye ChH3JaBaHETO Ha
JIOKOMOTHBHO AM3€JI0BO 3a/IBW)KBaHE C HEperyarpyemMa cHoBa IpeaaBKa, KoeTo 1o0pe na ce
MIPHUCIIOCO0SBA KBM YCIOBHSTA Ha IBI)KCHHE, N0 TMPHHIMII € BB3MOXKHO. 3a IenTa e
JIOCTaThYHO HA JIOKOMOTHBA Jia ObJIc MOHTHPAH JU3EJIOB JIBUTATE] ¢ MOIIHOCT, paBHA Ha T.

Hap. KOHCTPYKTMBHA MOIIHOCT Ha JokomotnBa N, = (Fmax 'Vmax)’ U Ja ce H3I0I3yBa

peryaupaHeTo Ha JBUraTels upe3 U3MEHSHE KOJMYECTBOTO Ha IMOAAaBaHOTO B HETO TOPHBO.
KoHcTpyKkTHBHAaTA MOLIHOCT 1€ IMO3BOJM IONYyYaBAaHETO Ha TIrOBa XapaKTEpUCTHKa Ha
3aBIKBaHeTo, chBmafgama ¢ kpusa Il (ur. 1II-33), a perynupanero Ha ABHTATENs Upe3
W3MEHSIHE KOJIMYECTBOTO Ha IOAABAaHOTO TOPHUBO M€ TI03BOJIM pEAIM3UPaHETO Ha
xapaktepuctukute I, IV u V (a npu HeoOX0AMMOCT — U Ha Ol IPYTru) KaTo MEKIHMHHU.
ToBa pemenne obadue wMa CIEIHWUTE CHINECTBEHH HEINOCTATHIM, KOWTO HE IIO3BOJISIBAT
MIPaKTHYECKOTO MY M3IOJI3yBaHe:

1) nuzenoBWAT ABWraTteal C TakaBa MOIIHOCT € MHOTO TOJSIM WM MOHTHPAaHETO My Ha
JIOKOMOTHBA TIPH CBHINECTBYBAIUTE OTPAaHWYEHUS HA OCHOBHHUTE pa3MepH € HEBB3MOXKHO
(HeroBaTa MONIHOCT € 5 —6 HTH MO-TOJSIMA OT HOMHWHATHATA MOITHOCT Ha €IEKTPUYECKH
JIOKOMOTHB ChC CBIIOTO CIETHO TETJIO);

2) peryiupaHeTo Ha JBUTATeNlsd. Ype3 INPOMEHSHE KOJIMYECTBOTO Ha TOAaBaHOTO B
UWIMHIPHATE TOPUBO OH JOBEJIO IO TOJeMH KoilebaHWs Ha KOeHIMEeHTa, XapaKTeph3upall
W3JHMITBbKa Ha BB3AYX, W PI3KO OM BIOLIMIIO MapaMeTpUTEe HA TEPMOJMHAMUYHUS UKD
HBurarensat 6u paboTwiI ¢ HOPMaJeH ChCTaB HA TOPUBO-BB3AYIIHATA CMEC CaMO B PEXHMa,
xapakrepm3upad oT T. q (¢ur. I1I-33), T.e. caMo KOraTo JJOKOMOTHBHT pa3BHBa MaKCHMajTHa
TETrJIUTEIHA CHJIA, TBUKEHKH C€ CHC CKOPOCT Viyin.

HecboTBeTcTBHETO Ha TSATOBUTE XapaKTEPUCTUKU HA TU3EIOBHS JBUTATEN HA W3UCKBAHHMATA,
MOCTaBSHA KbM TATOBUTE XapaKTEPUCTHKH Ha JIOKOMOTHBHOTO 3aJBH)KBaHE, Hajaratr
M3II0JI3YBaHETO Ha TE€3W JBUTATEH B ChUETAaHHUE C PETYINPYEMH CHIIOBHU MPEIaBKH.
[lonacTosimieM B OU3€OBOTO 3a/JBW)KBaHE Ha JIOKOMOTHUBHUTE CE HW3IOJ3yBaT MEXaHWUYHH,
XUIPaBINYHH, €JIEKTPHUECKH U KOMOWHHpaHU (XMAPOMEXaHWYHU WM €JIEKTPOMEXaHUYHH)
perynupyeMy CHIOBH TIpeJaBKHM. Bcwukm Te B pa3nnyHa CTEMeH YIOBIETBOPSBAT
V3WCKBAHMATA, HA KOWUTO TPsOBa /Ja OTroBaps HACAHATa peryiupyeMa CHIIOBA IpenaBKa U
KOHUTO c€ U3pa3siBaT BbB:

1. Bb3MOXKHOCT 3a IJIaBHO M3MEHEHHNE Ha TETJIUTETHATa CHUJIa U CKOPOCTTa Ha JIBIKEHHUETO Ha
JIOKOMOTHBa B IMUPOK TUAIAa30H M Ch3/laBaHE HA TaKWBa CHUYETAHUS MEXKIY TAX, Y€ NPH
H3MEHSIIUTE Ce YCIIOBHS Ha JIBW)KEHHETO AM3EJOBUAT ABUraTel BUHArd Aa paboTH B Hall-
WKOHOMHYEH PEXUM (PEKUMBT BUHATH CE OIpeesisi OT MOCTOSIHHYU TI0 TOJIEeMHUHA YeCTOTa Ha
BBPTEHE U MOMEHT Ha JIBUTATEIs).

2. BB3MOXKHOCT 3a MJIaBHO HM3MEHEHHE Ha TErJIMTEeNHAaTa CHuja IpH MOTErISTHETO Ha
JIOKOMOTHBA (PECIIEKTUBHO Ha LENHs BJAK) C LN Jia Ce MOAOHpAT MOAXOAAIIN YCKOPEHHUSI.
[Ipu ToBa MpenaBKkaTa TpAOBa a OCUTYpsIBa M3MOJI3YBAHETO W Ha MAaKCUMAITHO JOITyCTHMAaTa
(mo ycmoBHWeTO 3a CHEIUIEHHE Ha BOJCHIUTE KOJela C PEJICHTE) TETNITeNHA CHila Ha
JIOKOMOTHBA.

3. Bp3MOXKHOCT 32 H3MEHEHHE Ha TI0OCOKATa Ha IBIKEHUE Ha JJOKOMOTHBA (peBEpCHUpaHe) MPH
HEW3MEHHa IT0COKa Ha BbPTEHE Ha Bajla Ha IU3EJOBHS JBUTATEN.

4. BB3MOXHOCT 3a MycKaHe Ha JABUTaTens 0e3 ToBap, chueTaHa C BBH3MOXKHOCT 3a IUIABHO
BKJIIOYBAaHE Ha TOBapa CIie/l yCKOPSBAHETO Ha IBUTATEIS.

5. BB3MOXHOCT 32 OChITIECTBSIBAHE HA AWHAMUYHO CIIUpaHe (T.e. CIIpaHe dpe3 IpeaaBaHe Ha
EHEeprusi OT CBBP3aHH C KOJOOCHTE JBHraTel — KbM MOTIBIIAIIOTO MM Pa3cerBamioTo
YCTPOICTBO HA IOKOMOTHUBA).

6. Brcox K.1.11. 1 MajiKu (10 BB3MOXKHOCT) pa3MepH, TETJIO H CTOWHOCT.

Perynmmpyemure cuiioBu mpenaBKy, MIPH KOUTO M3MEHEHHUATA HA PeKUMa Ha M3XOAHUS Baw (T.
€. Ha BaJla, CBbP3aH C KOJIOOCUTE) ce peAaBaT M3ISJI0 Ha BXpAHHMS Bal (T.€. HA Balla, CBbp3aH
C IBUTATENs), CE HApUyiaT MOHsIKora “npo3paunu’. IlpepaBkute, Mpyu KOUTO U3MEHEHUSITA MIPU
HaTOBApPBAaHETO HAa M3XOIHUS BN HE CE Mpe/laBaT Ha BXOJHMUS, C€ HApUYaT ‘‘HeTPO3pavyHu .
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[ToBedeTo oT cHIOBUTE TIpEdaBKu ca “Tpo3padHu’ B €qHa Win Apyra creneH. Konkoro eqHa
CHJIOBA TIPEIaBKa € MMO-HeNmpo3paydHa, TOJIKOBA TS € U TO-ChBBPIICHA.

Jlnama3oHbT Ha U3MEHCHHE Ha TETJIMTEIIHATA CUJIa U CKOPOCTTa Ha JBMKCHUE B TpoIleca Ha
paboTa Ha JIOKOMOTHBA C€ 3ajJaBa NPU MPOCKTHPAHETO My MU € PE3yATaT OT TEXHHKO-
WKOHOMHYECKH M3CJeIBaHusI. Bb3 OCHOBa Ha HETO Ce ONpEAesAT TPAHHUIIUTE, B KOUTO TPSOBa
Jla Ce U3MEHS NPEJIaBaTeTHOTO OTHOIICHUE Ha peryupyeMara CUIoBa npeaBKa.
W3MeHeHneTo Ha MpenaBaTeNHOTO OTHOIICHHE IO3BOJIIBA MPEAM BCHYKO Ja CE PEIId
mpo0JieMata 3a yBeTM4aBaHe Ha TETJINTEIHATA CHJIa Ha 33J[BIDKBAHETO B CPAaBHEHHUE C Ta3H HA
3a[IBIKBAHETO C HEPEryJInpyeMa CHJIOBa TIpefaBKa Oe3 yBenndaBaHe MOIIHOCTTa Ha
JIU3EJIOBUS JBUTaTell. 3a IeNTa MpeJaBaTeIHOTO YUCIIO Ha Mpe/laBKaTa, KOSITO CBhpP3Ba Bajia
Ha JWM3EJIOBUS JBHUTATeNl C BOJCIINTE KOJOOCH, TPAOBa Aa OBlIe YBETUYEHO OT CTOWHOCT [y,
CHOTBETCTBYBaIlla HA MAKCHMaJIHA CKOPOCT Ha JABIDKEHUE Vi, 10 HAKAKBO IPYTO 3HAYCHHE
L, TIPH KOETO MOXKE Ja ObJie pealiu3upaHa.MaKCHUMalHATa TETJIUTENHA CHIA My o,
OorpaHMyYaBaHa OT YCIOBHETO 3a CIICTUICHHE MEX/Y BOJCIIUTE KOJIeNla U PEJICUTE.

3a ma MOXKEe W TpH JABaTa peXWMa Ja Ce H3MOJ3yBa IBIHATA MOIIHOCT Ha JAM3EIIOBH
IBUTATEN, TpeAanaTeIHATe Yicha [ U |, TpsAOBa Ja ObJaT Taka MMOAOpaHHU, Ye KaKTO MPH
Finax, TaKa U TIPU Vipox AU3EIIOBUSIT ABUTaTEN Aa PabOTH B HOMUHAIIH PEXHM, T.C. J1a pa3BUBa
Ha Bajla CH BBPTAI] MOMEHT M) 1oy TIPH Y€CTOTA HA BBPTEHE Nyoy. B CHOTBETCTBUE C (POPM.
II1-27 u 111-28 mapaMeTpuTe Ha HOMHHATHATA ¢(DEKTUBHA MOIIHOCT HA TU3EJIOBHS ABUTATEI
Ni row MOTAT J1a OBIAT U3PA3CHH YPE3 TPAHUYHUTE MPEAABATCITHH YHCIa HA 3a/IBXKBAHETO U
CHOTBETCTBYBAIIIUTE UM TPAHUYHHU CTOMHOCTH Vipax U Frnax, KAKTO CliCIBA

n,, = AL LI (111-35)
T,
F D
M, =22 (111-36)
24,

Cowraacao ¢opm. II-10, I1-35 u I[I-36 edexTMBHaTAa HOMHMHAIHA MOIIHOCT Ha Baja Ha
JM3eNI0BHS ABUTATEN 11e Obe

— U1 — Ne
NCHHO - M}IHOM 2mH0M - Fmax Vmax - k > (111_3 7)
U'Z u
KBIETO
H,
kM =—¢ KOC(bI/IHI/IeHTBT Ha USMCHCHHUC HaA MMPEAaBaTCIIHOTO YMCJIO HAa CUJIOBATa NpPCaaBKa,
My

N. - KOHCTPYKTHBHAaTa MOIIHOCT Ha JU3EJOBUS ABUratesl (T.e. MOIIHOCTTA, KOSATO O
MO3BOJIJIA PEATM3UPAHETO Ha JABaTa TPAHUYHH peXUMa — ABMKEHHUE C Fi,x U ABUKEHUE C
Vimax TIPH W =|l,, T.€. TIPY JIOKOMOTHBHO 33/IBIKBAHE C HEPETYINPyeMa CHIIOBA TIPEIaBKa).

Ot paBenctso (I11-37) cnensa, ye npu 3ananeHu F.x ¥ Viax (TbpBaTa BEIMYMHA CE 00yCIIaBs
OT OTPaHUYCHUETO IO CILEIUICHUE, T.€. OT CIIEMHOTO TEIJIO Ha JIOKOMOTHBA, a BTOpaTa - OT
HEroBaTa KOHCTPYKTMBHAa CKOPOCT) YBEIMYEHHETO Ha KoehuuueHTa Kk, IIe mMmo3BOJIN
CHOTBETHO HaMaJIIBaHE Ha HOMHHAJIHATA ¢(EeKTHBHA MOIIHOCT HAa TU3EJIOBUS ABUTATeT N,
wow. 1IPH 3aJ1aZiecHa MOIIHOCT Ha JBUTaTeNls YBEJIMUCHHUETO Ha KoeduiueHTa k, mo3BosisiBa
pa3lIMpsBAHETO HA JUana3oHa Ha pErylupaHe Ha TErVIMTEIHATa CWIa M Ha CKOPOCTTa Ha
JIBIDKCHME Ha TOKOMOTHBA.

AKO TIpe3 BpeMe Ha JABUKCHHETO ChHIIECTBYBA BB3MOXKHOCT 3a IUIABHO pPETyIHpaHe Ha
NpeAaBaTEIHOTO YHCIO | OT CTOMHOCT |, (CHOTBETCTBYBAllla Ha pEalM3UPAHETO Ha
MaKCHMaJHaTa TETJIUTEeNIHA CHJIa) O CTOMHOCT | (ChOTBETCTBYBAllla Ha JBIKEHHE C
MaKCHMaJHa CKOpPOCT), IThJIHATa MOIIHOCT HA JW3EJIOBHS JBHUraTe)l IIe MOXKE Ja Oble
peanu3upaHa U Ipu Beska apyra ckopoct. [lpu ToBa 11ie 0b/1e B Crjia paBEHCTBOTO

Fv=2mN_  =const. (TI1-38)

[IpeneOpersaiikn 3aryOuTe B CHJIOBaTa IMpeAaBKa W pelIaBaflkd TOPHOTO PABEHCTBO IIO
oTHomIeHue Ha F, monmy4aBame ypaBHEHHe Ha paBHOCTpaHHA XUMepoOoa:

68



21N _ const

F = C€HHO

\% \%

PasenctBo (I1I-39) mpencraBnsBa B CHIIHOCT TATOBa XapaKTEPUCTHKA HA JU3EIIOBOTO
JIOKOMOTHBHO 3aJIBWKBAaHE, IPH PEaJM3UPAHETO HAa KOATO OM C€ OCUTYPHIIO MOCTOSHHO
HOMHMHAQJIHO HAaTOBapBaHE Ha JIBUTATENs IPH MPOMEHSIIM CE TETJIMTEHA CHJIa U CKOPOCT Ha
JIBHKCHUE Ha JIOKOMOTHBA.

Axo ¢ Fp, 03HaYMM TErJIUTENTHATa CUJIA, KOSTO 3a[BIKBAHETO TPSAOBA [a Pa3sBHBA MPI Vi,
3a J]a ce 3ama3d HOMHHAIHO HATOBApBaHE Ha JM3EJIOBHUS JBUTATEN, a C Fiax - CKOpPOCTTA,
CHOTBETCTBYBAIlA (IIPU CHIIOTO YCIOBUE) HA Viyin, HOCTOSIHHOTO HOMHHAJIHO HATOBapBaHE Ha
JIBUTATENls MOXE Ja ObJe M3pa3cHO 4pe3 HEM3MEHHOCTTa Ha MapaMeTpHTe Ha Heromara
HOMHHAJHA e()eKTUBHA MOIIHOCT Neyoy IPU TE3H JIBA TPAHUYHHU CIIYYAS: Nyoy = CONSt B Myyom
= const. B crotBercTBUe ¢ dopm. (III-35) u (III-36) ropuuTe paBeHcTBa ce mpeoOpasyBaT
CHOTBETHO:

(I11-39)

Vmax ul - Vmin”’Z

(111-40)
™, 1D,
u
Fmax D k Fmin D k
= (I11-41)
u, 2y
Ort pasenctsa (I11-40) u (11I-41) cnensa, ye
k = om — Vo (I11-42)
g Fmin Vmin ,

T.e. KOC(QUIIMEHTHT HAa W3MCHEHHE Ha IMPEIABaTCIIHOTO YHCIO XapaKTepU3upa ChINO U
JMana3oHa Ha U3MEHEHUE Ha TeTJUTEIHATa CHUjla U CKOPOCTTA Ha ABMXKCHHE MPU U3MOI3YBaHE
ITbJIHATA MOILHOCT Ha JBUIraTEIs.
TsaroBuTe XapakTepuCTHKH, yaoBIeTBOpsBany paBeHCTBO (II1-39), ca m3BecTHH KaTO “KpHUBH
Ha MOCTOSTHHATa MoIHOCT Ha aBuratens. Ha ¢wur. 111-34 ¢ najgeHo ceMeicTBO TakuBa KPUBU
CBBMECTHO C TEXHUTE OTPaHUICHHS 110 CIEIUICHHE, - KpuBaTa AB, B 0 MakCUMaiHa CKOPOCT
- mpasata BC. ITnomra OABC Briro4Ba B ce0¢ M BCHYKH PEKHMH Ha IBIKEHUE, KOUTO ca
JIOTTYCTHMU TIPH 33JIaJICHU OrpaHuueHUsI Ha Fp.x ¥ Viax. T Morat ga Obaat peanu3upanu, ako
MOIIIHOCTTA Ha JABUraTels CbOTBETCTBYBa Ha T. B T.e. mpu k, = 1. Ot dopm. 11I-37 cnensa, ue
3a TO3W CiIy4ail HOMHHaJIHATa e()eKTHBHA MOIIHOCT Ha TU3EOBHUS IBUTATEN TpsiOBa ma Obie
Nesow = Nei. Jlnausita ABC npeacTasisiBa TpaHUYHa TATOBA XapaKTEPUCTUKA 32 TO3U CIydai.
ITpu k, = 2 MomHOCTTa Ha ANU3ENIOBUS JBUTraTel 1ie ObJe paBHA Ha

NeHOM = 0,5 Nel.

[Ipenennara TsAroBa xapakTEepUCTHUKA 3a To3u ciydail me Obae nuausTa ADEC. Kakro
xapaktepuctukara ABC, Taka u xapakrepucrtukata ADEC mo3BoyisBaT JIBHKCHHETO Ha
BlIaKa TPU E€IHAKBO TEKKH YCJIOBHA, KaTO IIO3BOJIIBAT pPEATH3MPAHETO HA MAaKCHMAITHO
JIOIMyCTUMUTE CTOWHOCTM Ha TerJIWTelIHaTa CHWla W Ha CKOpPOCTTa Ha JBIDKEHHE.
CnemoBatelHO ¢ mOAOMpAaHETO HA perylupyeMa CHIOBa IMpelaBkKa € BB3MOXKHO
3aJIOBOJISIBAHETO Ha OCHOBHUTE M3WUCKBAHUS Ha €KCIUIOATAIUATA M MPH MOHIKEHA MOIIHOCT
Ha asurarens. CrefBa ga ce oTOeNexd, 4e BBIPEKH HEyJ00CTBaTa, ¢ KOWTO € CBBP3aHO
MOHTHPAHETO Ha MOIICH TU3EJI0B JIBUTATEN B JIOKOMOTHBA, CKOPOCTTA HA JIBUKCHHE B 30HATA
DE ¢ mo-HuCKa, OTKOJKOTO B ITbPBHSI CIOy4yail M CJICJOBATEIIHO MPOM3BOAUTEIIHOCTTA HA
JIOKOMOTHBa e Obae mo-aucka. (Ilpm pynHWYHHWTE JIOKOMOTHBH, KBIETO AECHCTBUTEIHUTE
CKOPOCTH Ha JIBIDKEHHE Ca 3HAYUTEIHO T10- HUCKH OT KOHCTPYKTHBHATA

CKOPOCT, TOBa OOCTOSITEJICTBO HE € OT 0OCOOCHO

3HadeHne. OT MO-TOJIIMO 3HAYEHHUE TPH TAX ©

M3UCKBAaHETO 3a MayorabapuTHOCTTa Ha

nuratens.) Ot ¢ur. 1I1-34 ce Bmxknma, ye

JAAMMa30HbT, B KOMTO ce H3MEHSIT
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TEJIMTENTHATA CHJIa ©  CKOpPOCTTa TP
MOCTOSIHHA MOILHOCT Ha JBUTATENS U 3aJaJeHU
Fiax U Vimax, C€ HaMalisiBa C YBEIUYCHHETO Ha
MOIIIHOCTTA Ha JWU3CIOBMS ABHUrarei. b KaTo
BenmnmuuHata Fi.c € m[OpomopruoHasiHa Ha
CLICIIHOTO TEIJI0 Ha JIOKOMOTHBA CIIEABA, Y€ C
HaMaJIIBaHETO HA OTHOCHTEIHOTO TEIJI0 Ha
JIOKOMOTHBa (T.€. YacTHOTO Ha TETJIOTO H
MOIIIHOCTTa Ha 3aJBIKBAHETO My) IIe ce
HaMaJlsiBa U HeoOXouMaTa CTOMHOCT Ha k. ~

0 N A

Our.I1I-34. TAroBu xapakTEpPUCTHKH Ha IU3EJIOB
JIOKOMOTHUB IPU ITBJIHO M3IIOJI3yBaHE HAa MOIIHOCTTA

Ha IBUTATCIIA
lonemnnara, Ha koedunuenta k,, ce u3dupa B 3aBHCUMOCT OT IpPEIHA3HAYEHHETO Ha
MOJIBIKHUS ChCTaB. Taka MaHEBPEHUST JIOKOMOTHB TPsOBa Jla € B ChCTOSHHUE Jla pa3BUBa
rojsiMa TETJINTENHA CHJIa TIPW MaJKH CKOPOCTH Ha JIBIKEHHWE W OT Jpyra CTpaHa - Ja ce
IBWOKH OBP30, KOTaTo € 0e3 BaroHeH chcTaB. CaMOTO TETJIO Ha BIAKOBAaTa KOMIIO3HIIHA, KM
KOSITO C€ MPHKA4Ba, CHINO CE MPOMEHS B IIUPOKW TpaHuim. ETo 3amo auana3oHbT Ha
M3MEHCHHUE Ha TErJIUTENHATA CHJIA U Ha CKOPOCTTA Ha JIBUKCHHE Ha MAHCBPCHUS JIOKOMOTHB
TpsiOBa N1a € CPaBHUTEIHO MIMPOK, & MOIIHOCTTA HAa JBUTATENS - Malka. 1e3W JIOKOMOTHBH
O0OMKHOBEHO ce CTposT ¢ k, = 2—3.
[Ipu ToBapHUTE AU3EIOBU JIOKOMOTHBH TETJUTEIHATA CHJIA TPSAOBA Jla CE MCHH B IIHPOKH
rpaHUIM (TOpagy TPOMEHJIMBUTE TErJI0 Ha Bllaka W HAKJIOH Ha pencoBus mwT). [lpm
ChbBPEMEHHUTE TOBapHU MIHM3EIOBH JIOKOMOTHBH (KBM KOHWTO C€ OTHACAT W PYIHHYHUTE)
CTOMHOCTTa Ha KoeduIireHTa k, OOUKHOBEHO € B IpaHUIIUTEe 5—8.
[To TakbB HauWH cTaBa SICHO, Ye MPEJCITHATA TATOBA XapaKTEPUCTUKA Ha MOJBUXKHUS ChCTaB
me ObJe TmoJo0Ha Ta eIHa WM Apyra OT CEMEWCTBOTO KpWBH, MmokazaHu Ha ¢ur. I11-34, B
3aBUCHMOCT OT TMIPEJHA3HAYCHUETO Ha ChCTaBa. Ta3uW XapaKTEPUCTHKA C€ OIpenens OT
TATOBUTE TapaMETPU Ha JIOKOMOTHBA F . U Vpa., KAKTO M OT MOIIHOCTTA HA JHU3CIIOBHUS
JIBUTATE] W HE 3aBUCH OT THIA M XapaKTePUCTUKHTE Ha CHJIOBaTa NpenaBka. s obade
OCHTYpsIBa B3MOXKHOCTTA 32 peaIN3alysATa Ha ChOTBETHATA TATOBA XapaKTEPUCTHKA.
[IpakTHUeCKn HUTO €HA OT CHIICCTBYBAIIMTE PETYIUPYEMH CHJIOBH MPEIAABKH HE MOXE Ja
peanm3mpa HAITBJIHO TpeAeTHaTa TAroBa XapaKTepUCTHKA IOpaju: a) 3ary0m B camara
npenaBka; 0) orpaHHyYeHHs Ha paOOTHHTE PEKMMH Ha IIpelaBKara; B) OTKJIOHEHHWS Ha
XapaKTePUCTUKUTE Ha TpeJaBKaTa OT ChOTBETHATa KPWBa Ha IOCTOSTHHATA MOIIHOCT Ha
TATOBHUS JBUTATEIL.
[IpuGmmkaBaHeTo Ha MEHCTBUTENTHATA TATOBA XapaKTEPUCTHKA 10 TIPeIeTHaTa € eIHa OT Hai-
BOXHUTE 33JIa4M MIPU MPOSKTUPAHETO HA JIOKOMOTHUBHOTO 3aJIBIKBaHEe. BakHO € ChINO Taka
TErJIUTENIHATA CUJIa TIPH TOTETJISTHE J1a JIOCTHra CTOMHOCTH, OJU3KHM JIO OTPAHUYCHHETO IO
YCIIOBHETO 32 CIIeTUICHHE.
BBB Bpb3Ka ¢ MPOMEHAIIHTE € YCIOBHA 3a IMOTETIISIHE U IBIDKEHUE Ha BJIaKa YeCTO Ce Hallara
M3MOJI3YBAHETO HAa TETVIUTSIIHA CHJIM M CKOPOCTH Ha JBIXKCHHUE, IO-MajKd OT Te3H,
CHOTBETCTBYBAII[ Ha TpeAeNTHaTa TATOBAa XapaKTepUCTHKA. B cucremara 3a ympaBieHue Ha
3aJIBIKBAHETO TpsOBa Ja ObJe MpeABHIeHA BH3MOXKHOCT 32 HaMallABaHE Ha peajn3upaHaTa
MOIIIHOCT Ype3 BB3JCHCTBYBAaHE Ha JBUTATENd WM 4Ype3 NPOMCHSHE [MapaMeTpUTe Ha
MpenaBKaTa Taka,ue Jia ce Ch3alie CEMEHCTBO TATOBU XapaKTepUCTUKH. KoiakoTo OposT Ha
Te3W XapaKTePUCTUKH € IIO-TOJSM, TOJIKOBAa IIO-TBBKAaBO Ie OBJE YIpPaBICHHETO Ha
3aJIBKBAHETO HA JJOKOMOTHBA M TOJIKOBA IMO-IIABEH ¢ ObJC MPEXOABT OT €IAMH pabOTeH
pPEXHUM Ha APYT.

29. MEXAHMNYHU PEI'YJIMPYEMU CUJIOBU ITPEJABKH
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MexaHn4yHaTa peryjiupyeMa mpeaaBka ce ChCTOM OT JBE€ MIIM NOBeYe IBOMKM 3H0HM Koyena
KOWTO Ype3 CIECIHATHN CheAMHUTEN ITOCIICIOBATEIIHO C€ BKIIFOUYBAT B paboTa 1o KOMaHaa OT
MamuHucTa. Ha Beska cBOst cTeneH mpenaBkaTa € “mpospauyna’ [Ipu mpeMuHaBaHETO OT €Ha
CTEIEH Ha 3alleTUICHHUEe KbM JIPyra BHPTSIIUTE MOMEHTH Ha M3XOJHHUS BaJl Ha MpeJaBKaTa ce
M3MEHAT OOpaTHO MPOMOPITMOHAIIHO Ha BKIFOYBAHUTE CKOPOCTH, KaTO MOITHOCTTA,
ompesereHa OT TIXHOTO MPOU3BEICHNE, OCTaBa MOCTOSIHHA.

BxirouBamuTe ChEAUHHUTENM HA TpEAaBKaTa MoraT jaa ObAaT (PUKIMOHHH, 3bOHU WU
€JIEKTPOMAarHuTHH.

IIpenaBkara kaTo IPaBUIIO CE€ YKPEIBA BbPXY JOKOMOTMBHATA paMa U OCBHLIECTBSIBA IPYIIOBO
3a/IBIDKBAHE HAa JIOKOMOTHUBHUTE KOJIOOCH. 3a LedTa KOJOOCHUTE CE CBBP3BAT C HEHHUS
HU3XOJICH Bajl TOCPEJCTBOM BEPHUKHU INPENABKHM, KapJaHHM BaJloOBE WJIM KPUBOIIMITHU
MEXaHU3MH.

Ha ¢ur. III-35, e moka3aHa kuHeMaTHYHATa CXEMa Ha JIBYCTCIICHHA MEXaHWYHA ITpPEIaBKa,
KOSITO 4Upe3 3BE3AUTE Zg, Zo, Zj9 U TAJOBUTEC BEPUTH OCBHIIECCTBSIBA 3aJBHUKBAHETO Ha JBE
JIOKOMOTHBHH Kosoocu. Ha Bxommms Bam 3 Ha mpemaBKara ca yKpereHH (PpUKINOHHUTE
ChENMHUTENN | U 2, BONMMHTE YaCTH Ha KOWTO Ca CBBP3aHM CHOTBETHO CHhC 3bOHUTE KoJiena
7 ¥ 73. [IBaTa chequHHUTENS UMAT OOIN MPUTHCKAI €IEMEHT 9, MPUBEKIAH B JBUKCHHUE OT
KOMaHAHHAA JTocT 5. Ha MexnuuHUS Ban 4 Ha mpegaBKaTa ca YKPENeHH NWIUHAPHIHUTE
3p0HM KOJeNNa Z, U Zy W KOHWIHOTO Zs. Ha m3xomums Ban 10 Ha 3pOHaTa mpemaBka ca
MOHTHpPaHH BOZCIATA 3BE3/1a Zg ¥ 3a/IBIDKBAHUAT OT KOMAaHHUS JIOCT 6 350CH ChEMHUTEN 7.
CB00OHO HA/ISIHATH HA BaJla Ca KOHWYHHUTE 3bOHU KOJIENA Zg U Z7.
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@ur. 111-35. KunemarndHa cxema Ha JBYCTEIICHHA pPEryJupyeMa MeXaHHYHa CHIIOBa Mpe/iaBKa

Zs

[lyckanero Ha nu3enoBus JBuratel Oe3 TOBap C€ OCHTypsBa 4Ype3 IOCTaBIHETO Ha
KOMaHIHHS JIOCT 5 B mMojokeHne “o”. ToBapbT ce BKIIOYBA W IUIABHOTO ITOTETJITHE Ha
JIOKOMOTHBA CE€ OCBIIECTBSBA, KaTO Ce MOCTAaBU CHIIMAT JIOCT B ToyiokeHue | (mpemu ToBa
KOMaHJIHUSAT JIOCT 6 Ha 3b0HUS CheqUHHTE 7 ¢ TPsAOBaJIO Ja ObJC MOCTABEH B IMOJIOKEHUE,
ChOTBETCTBYBAIll0O HAa M30paHaTa IOCOKAa Ha JBW)KCHUE - Halpel WM Hazan), a MpH
HEOOXOJMMOCT OT yBelIMYaBaHE Ha CKOPOCTTa HA [IBWKEHHE CBHIIHMAT C€ IMPEBKIIOYBA B
nontoxkenue 1I. Ilpu mpemMuHaBaHe B peUM Ha CBOOOJHO JIBIXKEHHE KOMAHIHUAT JIOCT 5 ce
BphlIa B nonoxeHue 0, TOKaTO CBHP3aHUAT C Bajla 3 JIM3ENIOB JBUTATEN MPOAbIKaBa J1a
pabotu. [Ipu chmoTO TIONOKEHNE MOJKE JIa C€ TIPEMHUHE U B PEKUM Ha MEXaHHUYHO CITUPAHE.
IIpy u3non3yBaHETO Ha AM3ENOBHS JBUraTed 3a IWHAMHYHO CIHPAHE KOMAHAHUAT JIOCT 5
ocraBa B pabotHo nojioxenue | unu 11, a mpegaBkaTta npeaapa BbPTSIL MOMEHT OT KOJIOOCHUTE
KBM Bajia 3, peClieKTHBHO KbM pabOTeIns B KOMIIPECOPEH PEKUM JBHUTATEIL.
Mexmy KOMaHIHHTE JIOCTOBE 5 U 6 TpOBa /1a ChIECTBYBa MEXaHWYIHA OJIOKMPOBKA, KOSTO Ja
HE TO3BOJISIBA HM3BEXKJAHETO Ha JiocTa 5 oT mojoxkeHue 0, JOKaTO OCBHIICCTBSIBALIUAT
peBEpPCHPAHETO HAa JIOKOMOTHBA JIOCT 6 He ObJie MOCTaBEH B €IHO OT JIBETE CH paOOTHU
MOJIOXKEHUSL.

IMopagun wmankus Opoll  CTENEHW, KOWTO

MIpUTEKAaBa, pasrienanara MEXaHUYHA
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@u T - MpeJaBKka € MOAXOAIa caMO 3a JIGKH MUHHU
[ i JIOKOMOTHBH.

Ha ¢ur. [1I-36 e moka3ana npuHIMIIHATA CXEMa

— __;;71 = Ha peryiupyemMaTa MEXaHWYHa IIpelaBKa Ha

Ml cbBeTcKust TOKOMOTUB ™3 (Neyoy = 880 kW),

A 2|7 2 3 KOWTO € M HBPBUAT B CBETAa MOIIEH JU3EJIOB

@—&—1 JIOKOMOTHB ChC CHJIOBA IIpelaBKa OT TaKbB

22__‘ v tun. JluzenoBusT ABuraten J| e cBBp3aH C

//._t::_——' NpefiaBkaTa 4pes INaBHHAA ENCKTPOMArHHTEH

"Pﬁgr' -1, creauauTen I'C, OT KOUTO BBPTAMIMUIT MOMEHT

@ur. [11-36. [TpunuunHa cxema Ha peryjupyema

gpe3 KOHUYHUTE 3BOHU KOJjela z; U Z, ce

MEXaHHYHA CHJIOBA TPEIABKA npejaBa Ha Baja 1. BepTAmusT MOMEHT MOXe

na ObIe IpemanaeH oT Baj 1 Ha Baj 2 TOCPEACTBOM enHa oT 3p0HuTEe ABoKH I, 11 u III, mmamntu
pa3NIMYHO MpEeJaBaTeIHO YHUCIO M BKIIOYBAHM IO KOMaHAa Ha MAaIIMHHCTA ChOOPa3HO
yCcIOBUSITA Ha JBWKECHHETO. BkirouBaHeTo Ha wu30paHaTa MABOiKa 3BOHM Kojena ce
OCBUIIECTBABA CBHOTBETHO 4Ype3 €JNEKTPOMAarHUTHHTE cheauHuTenmn M;, M, wmwm Ms;.
W3xoaguusaT Ban 3 Ha mpenaBKaTa € IMOCTOSIHHO CBBP3aH ¢ MEKIMHHUS Bajl 2 upe3 ABOHKaTa
3p0HM KoJena [V, a ¢ BojemuTe KOI0OCH - Ype3 KPUBOIIUIIEH MEXaHU3bM M CHOMaraTelHH
JIOCTOBE.

ITyckaneto Ha aBurarens 6e3 TOBap ce OCUTypsiBa IpH H3KJIIOYeH IiaBeH chenunuresn ['C.
[Ipenu moTernsiHe ce BKIIOYBA ChEAMHUTENAT M; (C KOETO ce BKIIOYBA JABOIKaTa 3b0HH
kojena I u ce ocurypsiBa Haii-royIMo IpeaaBaTeIHO YUCIIO Ha MPEIABKATA Lmax), & CIIEN TOBA
- TIOCTENEHHO W C IPUIUIb3BaHE ce BKMOYBa INaBHUAT chenunuren ['C. B pesynrar
TETJIUTENIHATA CUJIa IIJIaBHO HApacTBa 0 CTOMHOCTTA, OCUTYpSIBAILA IOTEIJITHETO Ha BJIAKA.
Ha ¢ur. I11-37 e moka3aHa TsroBaTa XapakTePUCTHKA HA JU3EIOBHUs JOKOMOTHB D" 3 (KpHBa
2), cbBMECTeHa C JMHHATA Ha IIOCTOSHHATa MOIIHOCT Ha JBuraTens (kpuBa 1) u ¢
xapakrepuctukaTta N=f(v) (kpusa 3). [Ipu 3amouBaHe Ha MOTETISHETO MU3CIOBUAT ABUTATEI
paboTy mpu MUHUMalTHA YeCTOTa Ha BHPTEHE HA TJIaBHUS B Nyiy. Y YACTHKBT a—a' OT KpUBa
2 (¢wur. II-37) xapakTepu3upa yCKOpSBAHETO Ha BJIaKa 3a CMETKa Ha CHJIHMTE Ha TPHEHE,
Ch3/1aBaHM B NPUILTb3BaILus 1aBeH cheauuuTel 1'C Ha npenaBkara. Touka a' xapakTepusupa
3ameriBaneTo Ha ['C, a y9acThKBT a—B OT KpHBa 2 - yBEIMYaBAaHETO Ha YecToTara Ha
BBPTEHE HA BaJla Ha JU3CIIOBUS JBUTaTEN OT Npmin JO Ninax (TOBA Ca OrpaHUYEHUS 10 YECTOTaTa
Ha BBPTEHE), KOETO CE N3BBPILIBA Be4Ye €AHOBPEMEHHO C YCKOPSIBAHETO U HA JIOKOMOTHBA. [o-
HAaTaTBIIHOTO YCKOPSIBAHE HAa JIOKOMOTHBA € JIONyCTUMO CaMO aKO 33 IW3EJI0BHs ABHUIaTelNl
ObJe OcHI'ypeHa YecToTara Ha BbPTEHE N, MONAAalla B TPAHULUTE Nyin < N < Npay. 1OBa ce
OCBILECTBSIBA Ype3 HaMalsiBaHE OOIIOTO MpeJaBaTelIHO YWCIO Ha MpeAaBKara, T.€. upe3
IIPEXBBPIIIHE pabOTHAaTa TOYKA Ha 3aJBMKBAHETO BbPXY HOBA TAroBa XapakrepucTuka. Ha
¢wur. II-37 oTpsA3bK OT TakaBa XapaKTEPUCTHKa € Y4acThbKbT c—d, a TOYKa C € HoBara
paboTHa Touka Ha 3aABWXKBaHeTo. [Ipw pasriexnaHara cuioBa NpeAaBKa NpoMsHATa Ha
o0IIOTO MpeAaBaTeHO YHUCIO 3a Ciydash C€ OCUIypsiBa 4Ype3 H3KIIOYBAHETO Ha
ceenuauTenUTe I'C M1 M| 1 BKIIFOYBAHETO HA CheAMHUTENST M, (a ¢ TOBa M Ha JBOWKaTa 30HU
konena II). Ilpu npaBuiHO pazOnBaHe Ha CTENEHWTE Ha CHJIOBaTa MpeAaBKa CKOPOCTTa Ha
3aJBIKBAHETO, KOSATO € abcLuca Ha T. B U C, TPsIOBa Ja CbOTBETCTBYBA HA Ny HA TU3CIIOBUS
IOBUraTesl NpH NPEJUIIHOTO OOIIO IIpeJaBaTe]M0 YHCIO Ha MpedaBKara M HA Ny, HA
JBUTATENS - NMPU HOBOTO MPEAABATENHO YHCIO Ha mpeaaBkaTa. (ChIIOTO ce OTHacA U 3a
CKOpOCTTa ChOTBETCTBYBalla Ha T. d U ¢). Jlo yCKOpsiBaHETO Ha JJOKOMOTHBA CE€ MU3BBPIIBA IO
HauyneHara JwaHA cdef. Ot ¢ur. III-37 ce Bmwkma, 4Ye MAeCTBUTENHATA TITOBa
XapakTepUCTUKa Ha 3aJBIKBaHETO (KpuUBa 2) € TBbpAE pasziuyHa OT uieainHara (T.e. OT
KpUBaTa Ha MOCTOSTHHA MOIIHOCT 1). HomuHanHaTa MOIIHOCT Ha JU3ENOBUS JBHUTAaTel Ce
M3II0JI3yBa CaMoO B €JHA TOYKa OT TArOBaTa XapaKTEpPHCTHKA Ha Beska oTaenHa creneH. (Ha
¢ur. I1I-37 ToBa ca Toukure b, d u f)

OueBuaHO yBeNMUYaBAaHETO Ha Opos Ha

CTETNIEHUTE B peryaupyemMara MeXaHH4YHa

CHJIOBA IPEAaBKa IIe MOJ00pU H3IOI3YBAaHETO
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Ha MOIIHOCTTa Ha JU3EJNOBUS ABHTaTen (T.e. 5?//; " %
I1e TOOJIMKY peatHaTa TSAroBa XapaKTepUCTHKa g?_g;\ ‘s

Ha 3aJBM)KBAaHETO [0 HjAeanHata), obaue B 150 \'\\\\‘r T2 4
3aMiHa Ha TOBA YNDABICHMETO Ha NpEJaBKaTa | [ (mry J 3
1ie ce ycinoxHu MHoro. Cnezia 1a ce uma npen 720 T 4 pR i.’.lz
BUA CBIIO Taka W (aKThT, 4Ye BCAKO : “ ”J»e\\\\ .
NPCBKIIIOYBAHE HA HOBA CTCIICH € CBBP3AHO C  spH :; e : \“\\Z’lg
KpPaTKOTpalHO aHyJIHpaHe Ha TerJUTeHaTa | ! v

CHIIa ¥ HaMaJsgBaHe Ha JOCTHUTHATaTa CKOPOCT CANLA

Ha nBwkenne (Ha dur. 11-37 Tosu mponec ce 9 O & X 40 Ukmfp

XapaKTepHu3npa ¢ HaYyleHUTE JTUHUN .
JIOKOMOTHUB D" 3:

|-1MHUS HAa TOCTOSHHATA MOIITHOCT; 2-peaiHa

TATOBA XapaKTCPUCTHUKA, 3—K.H.,ZI. Ha JIOKOMOTHBaA
b-c'-c"-c u d-e'-e"-¢), KakTO M C HEMBJIHO HW3IMOJI3yBaHE MOIIHOCTTA HAa JBUTATENS Ipe3
npexonuus nporec. OT apyra cTpaHa, HEJJOCTAThYHO TUTABHOTO BKIIOYBAHE M M3KJIFOUBaHE Ha
TJIABHUSI ChSTUHHUTEIN MOXKE J1a IPEIN3BHKA Pa3KbCBaHE HA BIIaKa.
[Mpr Manka MOIIHOCT HA 3aJBM)KBAHETO MEXaHWYHATA TpelaBKa € Hal-pocraTa, JieKa,
€BTHHA W YJ00HA 3a SKCIUIOATAllMs U PEMOHT perylimpyeMa JJOKOMOTHBHA CHJIOBA MpEIaBKa.
[Mpu mMampk Opol Ha MOCTENOBATEIHUTE 3HOHM 3alleTUICHHs K.M.J. Ha Ta3W NpeiaBKa € B
rpaaumure  0,8—0,94, kaTto OBp30 HamamsiBa C HW3HOCBAHETO Ha 3BOHHTE KOJela.
MexaHUYHHUTE MPEIaBKU HAMHpAT MPUIOKCHUE MPH JIU3CIOBH JIOKOMOTUBU C MOIIHOCT Ha
meurarens 35—220 kW u caMo B M3KJIFOUUTEIIHU CITydau — IPH JIBUTATEIH C MOITHOCT JIO
550 kW.

30. XUAPABJIMYHU CUJIOBU NTPEJABKH

XujpaBiudHa CHIIOBA MPEJaBKa ce Hapuya yCTPOHCTBOTO, MPEHA3HAUCHO 3a Mpe/aBaHe Ha
MEXaHWYHA CHEePTHUs Ype3 TCUHOCT.

OCHOBHHTE CBOWCTBA M XapaKTEPUCTUKU HA XUAPABIUIHUTE CUIIOBH TIPEIaBKU ce 00yCIaBsT
OT CBOMCTBAaTa M XapaKTEPUCTUKHUTE Ha XUAPABIMYHUTE MAIMHH, KOUTO Ca TAXHA ChCTaBHA
YacCr.

BbB BCsika XupaBiIMuYHA TpelaBKa TJABHO 3BEHO € pabOTHATa TEYHOCT (M3IMOJI3YBAT Ce
MHUHEPAJIHH Macja, BOAa U CICIHUAIHU cMecH). TpaHchopMUpaHETO Ha MEXaHUYHATA CHEPIHs
Ce OCBIIECTBABA Ype3 U3MEHSIHE ChCTOSIHUETO Ha TIPEMHHABAINATA Mpe3 MpeIaBKaTa TeUHOCT,
KOETO OT CBOSl CTpaHa C€ XapakTepus3upa C HAIATaHeTO, IMOCOKAaTa W CKOpOCTTa Ha
IBIKEHHUETO Ha TEYHOCTTA.

XuApaBIUYHUTE CHIIOBU TPEIABKH CE JCTAT Ha JBA OCHOBHH BUJIA:

1) XuIpoAMHAMUYHY;

2) xuapocTaTudau (00eMHH).

/. Xuopoounamuynu cunosu npedasxy. XuAPOIUHAMHUIHUTE CHJIOBH NPEJaBKH OOMKHOBEHO
MpeacTaBisiBaT OOCAMHEHU B OOI KOPIYC IICHTPOOCKHA TOMIA M IEHTPOCTPEMUTEIHA
TypOuHa. KOHCTpyKIHMATa Ha KOpIyca OCHUTYpsBa IIAaBHOTO MPEMHHABaHE Ha paboTHATa
TEYHOCT OT MOMIICHOTO B TYpPOMHHOTO KoJieno U oOpaTHo. [loHsKora MEexay MmomMmara u
TypOWHATa ce TOCTaBsI HAPaBJISABAIIl allapar.

[TnaBHOTO MOTETsSHE, KAKTO M IUIABHOTO NMPEMUHABAHE OT €UH PEXKUM B JPYT, HTUPOKUSIT
JIMANa30H Ha peryJiupaHe Ha 4ecToTaTa Ha BbPTCHE HAa BOAMMHUS Bl IPU HEM3MEHHA YECTOTA
Ha BBPTCHE Ha BOJICIINS, CMEKYaBAHETO HA YIapHUTe U TIAaChIUTE, Bh3HUKBAIIN B IIpolieca Ha
paboTtata, OTCHCTBHETO Ha H3HOCBAIlM C€ YacTH - BCHYKM TE3W CBOWCTBA Ha
XUAPOJUHAMUYHATA TIPEJaBKa ca OOYCJIOBWIM HEHHOTO IIUPOKO TMPWIOKEHUE B
JIOKOMOTHBHOTO JIM3€JI0BO 3aBIDKBAHE.

XUIpOAUHAMUYHUTE CHJIOBH MPEIAaBKH CE€ ICAT Ha JIBE OCHOBHU TPYITH:

a) XUJAPOJUHAMUYHYU CheAUHUTENH (TYPOOChESIUHHUTEIH) U

0) XuIpoAMHAMUYHHY IIpeoOpazyBaTelid Ha MOMeHTa (TypOoTpaHcdopmaropn).
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a) TypbocbeanHuten. Iomnenoro koneno I (¢wur. 111-38a) u TypObunHOTO KOJIEA0 T Ha
Ta3W MpeaaBKa ca o0eMHEHU B 00mI KoXKyX K, kaTo 3a m304rBaHe Ha yTEUKUTE MEXKIY TIX €
OCTaBeHa MHHUMallHa MexJauHa O. BamoBere Ha mommata W TypOWMHATA ca MEXaHHUYHO
pas3zmesnieHy, KaTo MpeJaBaHeTo Ha BBPTAIL MOMEHT MEXIY TAX MOXKE Ja ObJe OCHIIECTBEHO
camo 4Ype3 IUPKyJIHpamara paboTHa TEYHOCT (MTOCOKaTa Ha Ta3H MUPKYJIAIHS € [TOKa3aHa ChC
crpenku Ha ¢ur. 11I-38a). BaxpT 1 Ha MOMITEHOTO KOJIENIO € CBHP3aH C Bajla Ha ABUTATEI, a
BaTbT 2 Ha TYpOMHHOTO KOJIEJNO - C BOJCHIUTE KOJOOCH Ha JOKOMOTHBA. OOCIUHEHUTE B
obma xoHCTpykuusi pabotnu konena I m T Ha chemmHuTens oOpasyBarT oOma paboTHa
KyXWHa, C TOpoujanHa (opma, KOATO € pas3jicicHa Ha CEKTOPU OT JIOMATKUTE Ha J(BETE
paboOTHH KoJIena.

[Ipu BBpTEHETO Ha Bana | HamHUpalaTa ce B MOMIIEHOTO KOJIEJIO TEYHOCT C€ YCTPEMSABa KbM
nepudepunTa Ha KOJIEIOTO, Thil KaTo € TOJJIOKEeHa Ha JeHCTBUETO HA IEHTPOOCKHHUTE CHLITH.
IIpu ToBa CKOpOCTTa W Ie HAapacTBa C OTAANCYABAHETO OT IICHTHhpPA Ha KOJEIOTO W e
JOCTHTHE MaKCHMallHa CTOMHOCT Ha HeroBusi m3xoa. Cb3ganeHara Mo TO3W HAYMH pa3jivKa
MEX]y CKOPOCTTa, C KOSITO TEYHOCTTA HAITyCKa MMOMIIEHOTO KOJIENIO, ¥ Ta3H, C KOSITO MOCTHIIBA
B Hero, oOyclaBs BB3HHKBAHETO HAa XWJIPABIWYCH HAMOp, KOWTO 3acTaBsi TEYHOCTTA Ja
mpoTeye mpe3 TYpOMHHOTO Kojeno. Taka 3amouBa MpouUechT HAa HEMPEKbCHATa LUPKYJIALHS
Ha paboTHATa TEYHOCT B MPBCTEHNUTE, 00pa3yBaHM OT KAHAIWUTE HAa IOMIIEHOTO M TypOMHHOTO
paboOTHO KOIENo, ¢ KOETO CE Ch3llaBa eNacTHYHAa BPbh3Ka MEXIy TE3W Koyena. 3a Ja ce
MOJTBPKAT NUPKYJIAUITa HAa paOOTHATA TEYHOCT W €IACTHYHATA BPBH3Ka MEXIy KoJerara,
HEOOXOIMMO € YecToTaTa Ha BbPTEHE Ha MOMIIEHOTO pabOTHO KOJIENo Nn; Ja ObJe MajKo Mo-
rojsiMa OT Ta3W Ha TYpOMHHOTO Kouyeso n,. O6mkHOBeHO Ny = (0,98— 0,96) n;. B mpoTusen
cilydail TEHTpPOOCKHHUTE CWIIM, JACUCTBYBAIllM Ha TEYHOCTTA, HaMHUpalia ce B JBETE
CUMETPUYHH MOJIOBUHH Ha TOpOHMJalHATa KyXHHa, LIe Ce YPAaBHOBECST, IMPKYIALMITA LIE Ce
MpeKpaTH, Bpb3KaTa MEKIY JIBETE MOJOBUHH
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Our. I11-38. Cxema Ha TypOOCHETHHUTEN

Ha TEYHOTO TSUIO IIE C€ pa3Kbca M NPEJABAHETO HAa BBPTAI] MOMEHT OT IOMIICHOTO Ha
TypOMHHOTO KOJIENI0 Iie Ce MpeKpaTh. Pa3nmukata Mexay decToTara Ha BBbpPTCHE Ha
[IOMIIEHOTO W Ha TYpOMHHOTO KOJeN0 ce m3pa3saBa dpe3 T. Hap. “Tore3raHe” S Ha
CBhEIMHUTEIIS, KOSTO CE€ OIPENEis B ChOTBETCTBUE C PABEHCTBOTO

n, —n
— 1 2
S=——=100%. (111-43)
nI

[Ipu HOMUHATIEH TOBap TUTBE3TaHETO OOMKHOBEHO € S = 2 + 4%.
MexannuHata MOMHOCT N, TOJy4aBaHa Ha W3XOJHUS Bal Ha TYpOOCHEIMHUTEINS MPH
JIBUTATEJICH PEXKUM, IIIe ObJe

No=N; (1-9), (111-44)
KbJeTo N| ¢ MeXaHUYHATa MOIITHOCT, TI0IaBaHa Ha BXOJHUSI BaJl HA ChEIUHHUTEIS.
K.m.zn. Ha TypOGochenuauTeNs 1me Oblie u3pa3eH OT OTHOLICHUETO

=2 (I11-45)
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B cvotBerctBHE ¢ popm. (I11-43) u (111-44) pasenctsoto (111-45) me ce mepeodpa3ysa, KaKTo
cle/IBa:

n=1-S=-2 (I11-46)

Ha ¢wur. III-380 ca npuBenecHH OTHOCHUTEIIHUTE XapaKTCPUCTHKU Ha TYpPOOCHEIUHHTEIIS,
CHOTBETCTBYBAIllI HA MAaKCHMAaTHOTO My 3apexaane ¢ paboTHa TeYHOCT (Mizow X Nigoy
CHOTBETHO O3HA4YaBaT HOMWHAIIHUTE MOMEHT W YECTOTa Ha BHPTEHE Ha BOJCIIHSA BaJl Ha
chenuHuTeNs). OT XapaKTePUCTUKHUTE CE BIDK/A, Y€ aKO CKOPOCTTA Ha TIOMIICHOTO KOJICJIO Ce
MOAIbpXKAa HEU3MEHHA M C€ YBEJIMYaBa NPUIOKCHHUIT KbM Baja Ha TYpPOMHHOTO KOJIEIO
MOMEHT, 9YeCTOTaTa Ha BEPTEHE Ha TYPOMHHOTO KOJIEJIO HaMasiBa, KaTo MOKE Jla IOCTUTHE U
1o wyna. [IpomechT Ha yBenMYaBaHE Ha IUTH3TAHETO HA TYPOMHHOTO KOJIENIO 1O OTHOIICHHUE
Ha IIOMIICHOTO C€ CBIIPOBOXKJA OT HApacTBaHE Ha MpeJaBaHUS HA TYPOMHHOTO KOJIEIO
BBPTSIIl MOMEHT M;, KOUTO MOXKe Jla JOCTUTHE CTOMHOCTH, HEKOJKOKPATHO MPEBUIIABAIIN
HOMHHAJHISI MOMEHT Ha JIBUTATEIIS.

TypOocbemuHUTENAT HE TpaHCPOpPMHpA BBPTAIMMS MOMEHT Ha JBHTAaTels, a caMo
OCBIIIECTBSBA €JaCTUYHA Bpb3Ka MEXAYy BOJemus © BoaumMus Bai. (ClemoBaTerHO
CHIIPOTHBHUTETHAAT MOMEHT, JICUCTBYBAIIl Ha Baia 2, M3I[UI0 ce IpeaBa Ha BOJEIINS Bax 1,
T.C. Mz = Ml.

TypOocbemUHUTENAT TPHU JIOKOMOTHBHOTO JM3EJIOBO 3aJBHKBAHE CE€ H3IMOJI3YBa KaTo
BKUIFOUBall cheauHuTen. llpemmymnectBoto My mpen (QPUKIIMOHHWUTE CHEIUHHUTEIH Ce
n3pa3sBa B MO-TUIABHOTO U 0€3yapHO BKIIFOUBAHE.

[Tpu HamansBaHe 3aITbJIBAHETO Ha TYPOOCHEIUHHUTENS C PAOOTHA TESYHOCT XaPAKTCPUCTUKUTE
My ce uzmeHsT. Ha ¢wur. 11I-39 ca mokazanu cemMelcTBO BHHIITHH XapaKTEPHCTUKHA HA TaKbB
CHhEIMHUTEII TIPH Pa3IUYHN CTENIEHH Ha 3allbJIBaHE Ha paOOTHOTO MPOCTPAHCTBO C TEYHOCT H
pu n;=const. TypOockeqUHHUTEIAT € 00paTUMa MpeaaBKa, KOSITO MOXKE Jia paboTH KaKTO B
IBUTATEJICH, TaKa U MIPH CITUPAYCH PEKUM.

6) TypboTtpaHcdopmaTopu. IlpencraBiassar

gb;‘\ L’ //f% XUIPABIMYHH TIPEJaBKH, KOWTO HM3MEHAT
ol 2 ; napaMeTpure (000pOTH M BBPTAIL MOMEHT) Ha
Ny 3 ™~ e npefaBaHaTa 4Ype3 TAX MEXaHWYHA CHEeprus.
s T &\\ Cxemara Ha XUIPaBIHYEH Typ6O-
sl 3 CINL ‘5\ TpaHcpopmarop e nokazaHa Ha ¢ur. 11140 a.

P Ha Bxomnust Bajx 1 € MOHTHpPaHO MOMIICHOTO
00— SN paboTHO KoJieno 3, a HAa BOOWMHS Bal 2—

0 10 20 30 40 50 60 70 80 ny %

TypOHMHHOTO paboTHO KOJIEJIO 4.
HenoasuxHHUTE TONATKOBH KaHAIHU 5, KOUTO Cca

@ur. I11-39. Xapakrepuctuka Ha TypOochequunTea: OGOPMEHH B  TAJIOTO Ha  TypOOTpaHC-

1-Q=100%; 2-Q=80%; 3-Q=60%; 4-Q=40%; 5- (¢opmaropa, HU3OBIHABAT (PYHKIIUUTE
Q=20% 1udy3b60p 3a HOMIEHOTO PabOTHO KOJIENIO U

CHIIEBPEMEHHO (YHKIIMUTE Ha HAMpaBisABaIl amapar 3a TypOuHHOTO. CBC CTpenKu e
MoKa3aHa TIIOCOKaTa Ja WHUpKyJanuara Ha paboTHaTa TEYHOCT B KOHTypa 3—4—S5.
HanpasnsBamusat amapat 5 Ha Ta3u cXeMma € pas3loJIoKeH HEMOCPEICTBEHO Cie] M3Xola Ha
ITIOMIIEHOTO PabOTHO KOJIENO, TOKATO B cXemara, mokazana Ha ¢wur. 111-40 6, Toif ce Hammpa
Ipes BXo/1a Ha TIOMIICHOTO KoJieno. M B 1BaTa ciry4ast npeiHa3HaueHHeTO Ha HAIpaBIIABAIIUs
amapar e Ja rmoema 4acT OT CTaTHYHHS HAllop Ha HUPKYyJIUpaliaTa TeYHOCT U Ype3 CHEeUaTHO
npodumpaHuTe CH JONATKH Ja TO HPEeBphIIAa B JUHAMHYEH HArop, KOHTO ce cymupa C
Haropa, Ch3aBaH OT pabOTHOTO IOMIICHO KOJENO, W TPEIW3BHKBA YBEIMYaBaHE Ha
npeJaBaHusi BBPTANl MOMeHT. [Ipm BCHYKH CBBpPEMEHHH TypOOTpaHChOpMaTOpH
HaTpaBIsBalIMAT amnapaTr ce pasmoiiara ciiea TypOMHHOTO kojeno (Bx. ¢ur. I11-39a). Toii
KaTo B TO3M CiIydYail pabOTHaTa TEYHOCT HABJIHM3a B HANPABIISABAINMS arapar MpU HOHIKEHA
abCcoNMmoTHa CKOpOCT, 3aryouTe OT 3aBUXpSHE HamansBaT M OOMMAT K.OLJA. Ha
TypboTpancdopmaropa ce nosumana (10 93%).
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[Ipu mocTosHHM dYecToTa Ha BBPTEHE N; W BHPTAI] MOMEHT M; Ha Bojemwus Bai (T.e. Ha
ITIOMIICHOTO PabOTHO KOJIENIO) M3MEHEHHUATA B UECTOTaTa Ha BbPTEHE N; Ha BOIUMHS Bal (T. €.
Ha TYpOMHHOTO pPa0OTHO KOJIEJO) MPEIU3BUKBAT CHOTBETHO W3MEHCHHE Ha BBHPTALIUSL
MOMEHT M,, KOUTO ce npeaBa Ha TO3U Ball.

Owr. 111-40. Cxemu Ha TypOOTpaHchopmarop @ur. I11-41. OTHOCHTENHYU XapaKTEPUCTUKH Ha
TypOoTpancdopmarop

Ha ¢ur. 11I-41 ca moka3aHu OTHOCHTETHHTE XapaKTEPUCTHKH Ha TypOoTpanchppmartopa. OT
TE3U XapaKTEePUCTHKH CE BUKIA, Ye MpU 3a0aBsHE BHPTCHETO HA BOJUMHS BaJl (BCIECICTBHE
YBEJIMYABAHETO HAa HATOBAPBAHETO MY) MOMEHTHT M, IIaBHO HApacTBa M IPH HAIBJIHO
CHpSH BOAUM Bai (n;=0) HOCTHra MoYTH METKPATHO YBEIMYECHUE B CPAaBHEHHE C MOMEHTa M

(BB3MOXHO € Ch3/[aBaHeTo Ha TypOoTpaHcdopMaTop ¢ OTHOmeEHHE —= =12 mpu n,=0,
1

o0aue HEerOBUAT K.II.J. 1e ObJie TBBPJC HUCHK).

K.m.zn. Ha TypOoTpancdopmaropa ce U3MEHs B IMPOKU TPAHUIM U AOCTHIa MaKCUMallHaTa CH

CTOMHOCT caMo B €/JHa TOYKa, T.€. CaMO IIPU TOYHO OTpe/ielicH paboTeH PEIKUM.

TypboTtpanchopmaTopute, Ipr KOUTO MOMEHTBT M YeCTOTATa Ha BBPTCHE HA BOJICIIUS BaJl CE

3ama3BaT HEM3MEHHH TPH BCHUKU CKOPOCTH Ha BbPTEHE Ha pabOTHOTO TYpOMHHO KOJIEJNO, Ce

HapuyaT “‘Helpo3paydHu’”.

TypboTrpanchopmaTopuTe, KOUTO NMPH HEHM3MECHHA YECTOTA HAa BBPTCHE HAa BOJCIIMS Ball

MOJy4aBaT BBbpPXY TMOMIIEHOTO KOJIEIO CBHIPOTHBUTENIEH MOMEHT, MPOMEHAL] c€ B

CHOTBETCTBHE C M3MEHEHHATA HA CKOPOCTTa HA BbPTEHE Ha TYPOMHHOTO KOJIENO, C& Hapu4at

“mpo3payHu’.

3a JTOKOMOTHMBHO 3aJBIKBaHe (0OCOOCHO 3a JOM3EIOBOTO) Ca TOMXOANIA  CaMoO

“Henpo3payHuTe” TypOOTpaHCHOPMATOPH.

TypboTpanchopmMaTopbT € HeoOpaTUMa MallHA, Thil KATO TOW HE € B ChCTOSIHHE J]a OCUTYPH

MpeJaBaHeTO HA SHEPIUs OT TYPOMHHOTO Ha MOMIIEHOTO PaboTHO Koeno. [To Tasu nmpuunna

TypOoTpancpopMaTopbT M3KIIOYBA BH3MOKHOCTTAa 3a TMPHUJIAraHeTo Ha XHAPOJUHAMUYHO

CIHpaHe Ha JOKOMOTHBA.

B 3axmrouenune TypO6oTpaHchopMaTOpBT MPUTEkKaBa Taka HEOOXOAMMHTE 32 JIOKOMOTHBHOTO

3aJBIKBAHE CAMOPETYJIUpAIIld CBOWMCTBA: NMPU HM3MEHEHHWE HAa HATOBApBAaHETO TOH IUIABHO

H3MEHsI CKOPOCTTa Ha BBpPTCHE Ha BOAWMUS Bal, Karo 3ala3Ba HEM3MEHHA rojieMHHaTa Ha

mpeJaBaHaTa MOITHOCT. TOBa OT CBOSI CTPaHa OCHTYPSIBa ITBJIHOTO W3IMOJI3yBaHE MOIIHOCTTA

Ha JU3EJIOBHs JBUraTe]l YW HEM3MEHHOCTTA HAa HEroBOTO HaroBapBaHe. Hemoctarbk Ha

TypboTpancdopmaropa e, ue Toi pabOTH C IOCTAThYHO BHCOK K.I.J. B CPAaBHUTEIHO TECEH

JIANa30H YeCTOTH HA BBPTCHE HA BOJUMUS BaJl.

2. Xuopocmamuunu cunogu npeoagku.. XuapoctaTnyHa (o0eMHa) ce Hapuda CHIIOBaTa

npeJaBKa, B KOSTO eHepromnpeoOpasyBaHeTo (T.€. IPEeBPBIIAHETO HA EHEPrusiTa Ha TBBPIOTO

TSJIO B €HEPrusi Ha TEYHOCT M OOpaTHO) ce OCBHUIECTBSBA IOCPEACTBOM OOEMHA IMOMIIA U

o0eMeH XUApaBJIMYeH IBUTATEN, CBhP3aHH C TPHOOMPOBO/IH.

Toii kaTo OOEMHHUTE POTALMOHHHM IMOMIIM M ABHTaTeld ca oOpaTUMH, T€ HOCAT OOLIOTO

HaUMEHOBAaHUE XUAPOCTATUYHH MAIIIUHU.

Besika xuapocTaTidyHa MalinHa C€ ChCTOM OT CIEGIHUTE OCHOBHHM YacTH: POTOpP, CTATOP,

VILTBTHUTEIH U Pa3npeIeTUTEITHO yCTPOHCTBO.
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PoTOpbT € BHPTAIMAT ce eJIeMEHT Ha MallldHATa, Ype3 KOUTO ce OCHIICCTBABA MPEIaBAHETO
Ha MeXaHWYHUS MOTOK. CTarophT € HENOJBIKHHUAT CIEMEHT Ha MallWHATa, B KOSTO CE
MOCTaBsl POTOPHT C YILUIBTHUTEIUTE M Pa3MpPECIUTEIIHOTO YCTPOHCTBO U KbM KOHTO ce
CBBp3BAT 3axpaHBallUTC M OTBEXKJANIUTEe TPHOONMPOBOAM 3a pabOTHATA TEYHOCT.
YmureTHUTENUTE 3aTBApAT paboOTHUTE oOemH, OQOpPMEHH B KOpIyca Ha pOTOpa WIH B
MIPOCTPAHCTBOTO MEXKIY POTOpa M cTaTopa Ha MammnHaTa. KOHCTPYKTHBHO YILTBTHUTEIUTE HA
pabotHuTe 00eMu ce ohopMAT KaTo Oyrana (IUTYH)KEpPH), JONMATKH, BUHTOBE U 3h0YATH
KoJiena. PasnpenenuTeIHOTO yCTPOHCTBO HAa XHUAPOCTATUIHATA MallliHA CBHP3Ba pabOTHUTE
00eMH, 3aIBIHEHH C TEYHOCT ITOJI BUCOKO HAJSITaHEe C HATHETATENHUS TPHOOMPOBOJ, a TE3H,
KOUTO Ca 3aIbJIHCHH C TEUHOCT 0]l HUCKO HAJIATAHE - ChC CMYKATEIHUS TPHOOIPOBO/I.
Criopel  KOHCTPYKTHBHOTO  OQOpMJICHHE HA  YIUITBTHUTCIUTE WM  POTAIMOHHUTE
XUAPOCTATUYHN MAIIMHA C€ JeNAT Ha OyTamHd (IUTyHXXEpHH) JIONMAaTKOBH (IMHOBPHN),
BHHTOBH U 3h04aTH.
TunbT Ha pa3npeNeUTETHOTO YCTPOUCTBO OKa3Ba ChIIECTBEHO BIUSHUE BBPXY JOMYCTUMATA
rojeMUHa Ha HAITAHETO Ha pabOTHATa TEYHOCT B HArHeTaTelHAaTa Marucrpaia Ha
MammHata. XUJIpOCTATUYIHUTE POTAIIMOHHNA MAIIHMHU C€ CTPOST C IMUOBPHU WIH C KIanaHHH
pastpenenuteianu ycrpoiicrsa. [IIndObpHUTE YCTpOHCTBA OT CBOS CTpaHa OMBAT C IATI()OB MU
C YeJICH pa3mnpeIeuTell.
XUAPOCTATUYHUTE POTAIMOHHH MAIIMHU C [arndoB pa3lpeneuTeNl ce MPOCKTHpaT 3a
HamsTaHe Ha paboTHaTa TedHocT 15—20 MN/m’, MalIMHHUTE C YeNeH pasIpenciuTel - 3a
namsrane 20—35 MN/m’, a Tesn ¢ KIIanaHHo pasmpeneneHue - 3a Hamsrane 10 50 MN/m’.
B xupocTaTHYHOTO 33JBIKBaHE HA PYJAHUYHUTE JJOKOMOTHBH HAMHPAT MPHIOKCHUE CAMO
OyTaJIHUTE POTAI[MOHHU MAIIMHH, KOUTO CIOPE] Pa3MOJIOKEHUETO Ha OCUTE Ha pabOTHHTE
MWIMHJPH COPSMO 0CTa HAa BhPTEHE Ha MWJIMHAPOBHUS OJIOK ca JIBa OCHOBHHU BUJIA: Pananiu
(ocuTe HAa UWIMHAPWUTE Jie)KAaT B PaBHUHA, TEPICHAMKYJISIpHA HAa OCTa Ha BBPTCHE) H
akcuarHu (ocute Ha IWIMHAPUTE JICKAT B IMIMHAPUYHA MMOBBPXHUHA, YHATO POTAIIMOHHA
0C CHBII4JIa C OCTa Ha BhPTCHE Ha IIMIIMHIPOBHS OJIOK HA MallIMHATA).
Besika OyranHa poTallMOHHA XWAPOCTATUYHA MAIlMHA CE€ XapaKTepusupa ChC CBOS pabOTeH
o0eM (, HW3passiBall CyMapHOTO HM3MEHEHHe Ha oOeMa Ha pabOTHUTE NPOCTPAaHCTBA Ha
MaIlliHaTa 332 eIUH 000pOT Ha HEHHUSA poTop. PaOOTHHAT 00eM Ha Te3W MAIlIMHU CE OTPeaeys
o opmynara

2

q= ml%h-zm, (111-47)

KbJIeTO d € AMaMeThphT Ha OyTaNoTO;

h - xomxbT Ha OyTanoOTO;

Z - OposT Ha OyTaznara, pecil. Ha pabOTHUTE KaMepH B MaIlIMHATA;

m - GposiT Ha pabOTHUTE XOJ0BE HA OYTAIOTO, M3BHPIIBAHU 3a €IMH 00OPOT Ha POTOpa Ha
MalluHara.

Byranaute poTanioHHH MaIIMHY C€ AETAT Ha PErYIUPYEMH U HEPEryJINPpyeMHU B 3aBUCUMOCT
OT BB3MOXKHOCTHTE, KOWTO TIPE/JIarat 3a ONepaTUBHOTO M3MEHEHHE Ha TEXHUS 00l paboTeH
obem q.

Axo mpeHeOperHEM yTEUKHTE Ha pa0OTHa TEYHOCT B MallMHara (T.e. ako IMpHeMeM, 4e
HEHHUAT 00eMeH K.II.1. Mos), HEHHHUTE TeopeTndeH AeOUT QQ,, 4ecToTa Ha pbpPTEeHE N U 00II
paboteH 06eM ( 1m1e OBaaT CBBhP3aHU ChC CIICTHATA 3aBHCHMOCT:

Qr=qn, (111-48)
Nin
n= (111-49)
q

Ot ¢opm. II-48 cnenpa, ue ako pamuamHo-OyTanHaTa pOTalMOHHA MallMHa paboTH KaTo
MOMITa, TIPU HEU3MEHHA YeCTOTa Ha BBPTEHE Ha poTopa (a CISJOBAaTEIHO W HAa Baja Ha
3aIBIDKBAIIHSI IBUTATEN) JCOUTHT ¥ IIe 3aBUCH OT HEHHUSA 001 paboTeH 00eM (.
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Ot ¢opwm. 111-49 crnensa, ye ako OyTaiHaTa POTAIMOHHA MAaIIWMHA paOOTH KAaTO ABHUTATEN H
aKo JeOUTHT Ha pabOTHATA TEYHOCT € TOCTOSHEH, YeCTOTaTa Ha BBPTCHE HA JIBUTATEIS IIe
3aBHCH OT HETOBHsI 0011 paboTeH 00eM (.

CrnenoBateliHO OyTaTHUTE POTAIIMOHHU MAITUHU MOTAT A3 ObJIaT Pa3IeiICHN HA PETyIUPYyCeMH
U HEeperylupyeMH B CHOTBETCTBHE C BB3MOXKHOCTUTE, KOHTO MpeliaraTt 3a OINepaTHBHO
M3MEHCHUE Ha TEXHUs 0011 paboTeH o0eM.

JIOKOMOTHBHOTO XMAPOCTATUYHO 3a/IBUKBAHE CE OCHIIECTBSIBA UPE3 PErylupyeMu OyTalHH
POTAIMOHHU TIOMITH M HEperyIrupyeMH BUCOKOMOMEHTHH OyTaJHW POTAIMOHHU JIBUTATEIIH.
[To TakbB HAYMH PETYIMPAHETO HA XUJAPOCTATUYHOTO 3a][BU)KBAHE HA JJIOKOMOTHBA CE CBEXKA
10 U3MEHEHHe Ha 00IIOTO PabOTHO MPOCTPAaHCTBO Ha OyTalHaTa pOTAlMOHHA MoMma. To3u
Ha4YMH Ha peryiupaHe (HapudaH oIle 00eMeH) OCHTYpsIBa MOCTOSHHA YeCTOTa Ha BBPTEHE Ha
JIOKOMOTHBHUS nBuraten (Bxk. ¢opm. II[-48) m ciaemoBaTeaHO IOCTOSHCTBO Ha HETOBHUSA
paboTeH pexxum.

UzmenenneTo Ha 00ImOTO pabOTHO MPOCTPAHCTBO (@ C TOBA - M eOUTa) HA PETyIUPyEMUTE
OyTaJlHM POTAIIMOHHW IIOMIIH C€ OCBIIECTBABA Upe3 M3MEHEHHe Xoaa Ha Oytamoro h (Bk.
tdopwm. 111-47). Karo npaBuiio perynmupyeMuTe OyTaTHU POTAIIMOHHHN TIOMITH Ca C €THOKPATHO
JeucTBue, T. €. m=1.

BoprsamuaT MOMEHT, pa3BUBaH Ha Bajia Ha OyTaHWS POTAIMOHEH JIBUTATEN, CEe M3pa3siBa C
tdhopmynara

M, =—2 (I1-50)

KBJIETO
® € BrIIoBaTa CKOPOCT Ha BBPTEHE Ha Baa Ha ABUTATEIS (0=27N,);
Nep - epeKTuBHaTa MOLIHOCT, IPEHECEHA Ha Bajla Ha JIBUraTeNs 4pe3 paboTHATa TEUHOCT;
Nep = QpuB N e » (II-51)
KBJICTO
Nuex © MEXAaHWIHUSAT K.ILJI. Ha XHJPOJIBUTATEIIS;
A, —CTagbT Ha HAJATAHE B XUIPOABUTATELS;
Qgx - bakTUUIECKUAT AeOUT HA PabOTHA TEUHOCT MPE3 IBUraTels:
Qo = Qux Nosx (I11-52)
Q1; € TEOPETHUHUAT ACOUT HA XUAPOIBUTATEIIS;
Mooz - OOEMHUAT (XMIIPABIUYHUAT) K.I1.J]. HA XUIPOJABUTATEIIS.
Ot dopwm. (I11-47), (111-48) u (I11-52) ciensa, ye
2

Td
Qpr =9, Negx = Thzmnmoﬁn, (I1-53)

KBJICTO
d, h 1 z chOTBEeTHO ca AMAMETHPHT, XOABT U OpPOAT Ha OyTanara B XUIPOABUTATEIIS,;
m - KpaTHOCTTA Ha JBHTATEJIs,
n, - YeCTOTaTa Ha BHPTEHE Ha Bajla HA XUIPOJABUIATEIS.
Ot dopwm. (ITI-50), (III-51) u (I1I-53) crensa
2
ThzmnanoﬁuApnmex 1 )
M,, = =—d"hzmA n,, (111-54)
2T 8

pi

KBJICTO
Mo = Noox Muex € OONIHAT K.IL.J. HA XHPOJBUTATEIIS.

Ot ananmmza Ha (opm. III-54 ce Bwkma, e ch3gaBaHETO HAa BHCOKOMOMEHTEH OyTajeH
POTAIllMOHEH JIBUTATEN € CBBP3aHO C YBeJIMUaBaHe HA reoMeTpuuyHuTe napamerpu d u h, opos
Ha IWIMHAPHUTE Z, KPATHOCTTa M M PabOTHOTO HanArane A, Ha apurareins. OrpaHUYeHUsITa,
OTHACSIIIA CE€ JI0 U30POCHUTE BEIIMYHMHU, KAKTO U CHOTHOLICHUATA MEXIY TIX ce 00yCIaBsT
OT MPEJHA3HAYCHUETO U SKCIUIOATAIIMOHHUTE YCIIOBUs Ha asurarens. Ch3aaBaHeTo obaue Ha
KOMITAKTHA XUPOCTATUYHA MPEIaBKa BUHATH € CBBP3aHO C IMOBUIIIABAHETO HA HAIATAHETO Ha
paboTtHara TeqHOCT. Pa30upa ce, B TOBa OTHOIICHNE CHIECTBYBAT OTPAHUUYEHHSI, 00YCIOBEHI
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KaKTO OT BHJA W KOHCTPYKIUATA HA, Pa3NpENCIUTEIIHOTO YCTPOUCTBO HAa XUIPOJBUTATENS,
Taka ¥ TakuBa, OOYCIOBEHM OT 4YHCTO SKOCTHHUTE CBOIMCTBA HAa MAINIMHOCTPOUTEITHUTE
MaTepHal.

Uznon3yBanuTe B XUAPOCTATUYHOTO 3a/IBUKBAHE HAISITAHUS YCIOBHO Ce Kiacu(UIMpar Ha:
HHUCKH - 10 5 MN/mz,

cpenn - 5—10 MN/m’,

BHCOKH - 10—30 MN/m”

CBPBXBHCOKH - Haz 30 MN/m’.

[Ipu XUAPOCTATUIHOTO 33JBMKBAHE HA PYJAHUYHUTE JIOKOMOTHBU C€ M3IOJI3YBA CPEHO HIIH
BHCOKO HaJsiraHe Ha padoTHAaTa TEYHOCT.

a. PagwanHo-6ytanHn poTaunoHHU MawuHu. Ha ¢ur. I11-43 ca mokasaHu cxemara u
MIPUHIUITBT HA JeiicTBHe Ha OyTanHa paauaiHa nmomma. byramara 2 (B cirydast Te ca met 0pos,
HO MOTaT Jia ObJaT H TMOBeUe) ca IOMECTEHH B OTBOPUTE HA POTOPA 5 W C BHHIIHUS CH Kpai
ce onupar Mo UWIMHAPUYHMS NPBCTEH |, IEHTHPBT Ha KOHTO € M3MECTEH Ha pa3CTOsSHHE €
(EeKCLIEHTPUIIUTET) COPSAMO LIEHTHpa Ha poTopa. Benuku OyTama (TuTyHXKepH) JieKaT B €AHA
paBHHMHA M OCHTE UM C€ MPEeCUYaT B €JHA TOYKA - IEHThPa HA POTOpPa, TOPAJIH KOETO TE3U
MallVHH C€ HapuyaT OIl¢ MAlllMHU C paBHUHHA KMHEMaTHKa. byTajgara uMart JBe JABMKCHUS -
€/THO MPaBOJIMHEHHO-BB3BPATHO (110 pajyca Ha poTopa) U €AHO POTalMOHHO. BeneacTeue Ha
EKCIICHTPHUITUTETA MPY BHPTEHE HA POTOPA IO YacoBaTa CTpelika OyTanaTta, HAMHUPAIIH ce HaJl
JWHUAATA C¢—C TIe Ce MOBIKAT HaBBbH (MOJ IEHCTBHETO HAa IICHTPOOECKHHUTE CHIH) H
3aTBOPEHOTO TOA TSAX PabOTHO MPOCTPaHCTBO d I1le ce yBenuuaBa, B pe3yiTaT Ha KOeTo IIe ce
nony4yn 3acmykBane. Illom nmameHo OyTano cie3e MOJ JIMHUATA C—C, IAJIHHIAPUYHUSIT
MPBCTEH | IIle TO 3aCTaBU Ja ce MPHUJBIKU OTHOBO KbM IIEHTHPA Ha POTOPA, B PE3yNTaT Ha
KOETO HAaMHPAIIOTO CE MOA OyTaJoTo pabOTHO MPOCTPAHCTBO 1€ 3aloyYHe Ja HaMajsBa, T.C.
e ce NposiBU €EeKT Ha CrbCTsABaHe. B TakbB ciaydall mpocTpaHcTBaTa a U b, CbOTBETHO 1Ie
OBJaT CMyKaTeJIHATA W HArHETATEHATA CTpaHa Ha MOMIIATa, a HEeMOABIKH3TA Tperpana 4 u
3alpecoBaHaTa B poTopa CTyjdka 3 (C paaualHd OTBOPU O OCUTE Ha LWIMHAPHTE) LIe
o0pasyBar pas3npeeIHTeTHOTO YCTPOUCTBO Ha MamuHarta. Besko Oyrtano nma xoa h=2 e.

Our. 111-42. Cxema Ha paguaaHO-OyTaIHa IIOMIIA

[ToHsikora BojeHETO Ha OyTanarta Mo KOHTypa
Ha HETOABWXHUA TIpbcTeH 1 (BXK. dur. 111-42)
camo Mo ACHCTBHETO Ha LIEHTPOOCIKHHUTE CHITH
€ HeIOCTaThYHO 3a JIOOPOTO 3acCMYKBaHE Ha
paboTHA TEYHOCT TIpe3 PasNnpeeTUTEITHOTO
YCTPOMCTBO, 3aToBa B TakWBa CiIydal ce
npuosTBa 10 TaKa HAPEUYEHOTO “NMPUHYIAUTEITHO
BojieHe” Ha Oyramara. 3a menra ce
yrnoTpebsBaT MOCTaBEHH MO BCSIKO OyTano

NPYKUHU WM ITBK TOpHaTa yacT Ha Oyrtanoro 2 (Bk. ¢wur. 111-43) mapaupHO ce cBBp3Ba ¢
HarpeyHa oc 3, BbpPXY KOSTO ca YKPEIeHN ThPKAIINTE Ce B HAIPABIISABAIINS JK1€0 4 POIIKU
1. (IToxazanara Ha ¢ur. 111-43 mammHa e ¢ andoB pa3npeneIuTeN 5).
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Or. 111-43. Cxema Ha pagnranHO-OyTalHa XUAPOCTATHYHA MAIIHA C TIPUHYAUTEITHO BOJACHE HA
OyTanara

Ha ¢wur. 111-44 e moka3ana KOHCTPYKLHUSTA Ha peryiupyeMa pajuaiHo-OyTajiHa poTalloHHA
nomra c 27 Oyrana, pa3npeaeieHd paBHOMEPHO B TpH pena. B ascHaTa cTpana Ha Kopiyca Ha
ToMIIaTa 5 € 3ampecoBaHa KOH30JIHO ocTa 11, B KOsATO ca mpoOUTH YeTHupUTe oTBopa 12, nBa
OT KOWTO Ca CMYKaTelIHU U JIBa — HarHeTaTeldHW. BawsT 1 B AeCHUA cH Kpail 4pe3 IUIMIEBa
BpB3Ka C€ CBbP3Ba ChC CHEIMHHUTENHUS TUCK 4, a upe3 Hero u ¢ poropa 7. Ha cpius Ban e
MOHTHpaHa crioMaraTteiiHara 3p0Ha Momma 2, KOSTO OCHI'YpsBa 3aXpaHBaHETO Ha cHCTeMaTa
3a peryjlMpaHe IpPOM3BOAMTENHOCTTa Ha mnommarta. PaaumanHo B potopa 7 ca mpoOuTH
UWIMHAPHYHA OTBOPH, B KOMTO ca TOcCTaBeHH Oytanara 9. Te omupaT B ABaTa KOHHUYHH
OTpaXKaTelHW NpPbCTEHAa 8 W WMaT CIeJHUTE MABIKCHHUS: €JHA POTalus B paBHUHA,
NEPIEHINKYJISIPHA Ha Baja, Ipyra OKOJIO COOCTBEHHTE MM HAUIBKHU OCH (BCIEICTBHE HA
KOHMYHOCTTA Ha OTPaKaTeIHHs NPBCTEH) M €IHO IPABOJIMHEHHO IBI)KEHHE B paluallHO
Hamnpasnenue. [Ippcrenute 8 ca MOHTHpaHM BBB BTyJKarta 15, a T upe3 marepute 3 u 10 e
JarepyBaHa OT CBOS CTpaHa BbB BTYJIKaTa 14, KOSTO MMa BB3MOXHOCT 33 IIPUIBIKBAHE I10
wre3raunte 13 HamsaBo u HagsacHo. [Ipu ToBa M3MecTBaHE Ha NPBCTEHUTE § CE€ NPOMEHS
EKCICHTPULUTETHT ¢ Ha MOMIIaTa, a C TOBAa CE OCBHIICCTBSBA U PEryJUpaHETO Ha HeWHarta
npousBoguTenHocT (Bk. ¢opm. I1I-54). Korato ocra Ha poropa M OCTa Ha NPBCTCHUTE
CBBNAJAT, CKCUEHTPULMTETBT U JACOMTHT Ha TIOMIIATA C€ aHyJaupaT, a Koraro
EKCICHTPULIUTETHT IPOMEHS 3HaKBT CH, CMyKaTeIHaTa 1 HarHeTaTeHaTa CTpaHa Ha MoMIiaTa
pasMeHAT MecTara cH. PerynupaHeTo Ha eKCHGHTpUIUTETa Ha Mommara (a ¢ ToBa
pEeryaNpaHeTo U Ha XUAPOCTATUYHOTO 3aBIKBAHE) MOXE J1a ObJE OCBIIECTBSIBAHO PBHYHO;
Yype3 CIEASALI0 XUAPABINYHO YCTPOMCTBO; Ype3 eNEKTPOXUIPABIMYHO YCTPOUCTBO U T. H.
Pagnanno-OytamHure  pOTAlMOHHM  JBWUTATENH, H3MOJI3YBAHM B  XHAPOCTATHYHOTO
3aJBIDKBAaHE Ha PyJHUYHHUTE JIOKOMOTHBHM, Ca OT KAaTeropHATa Ha BHCOKOMOMEHTHHTE
XUApoaBUTATENN. Te ce OTmMYaBaT ChC CBOSITa MHOTOXomoBocT (m=4 mo 10 paGoTHH
x07a/060poT), ¢ roemMust Opoi Ha padOTHUTE LUWIMHAPH Z, KOWTO MOXKe.Jja JOCTUTHE 10 50—
60, 1 cbC CIIOCOOHOCTTA CH J1a pa3BUBAT I'OJIEMH BBPTALIM MOMEHTH IPW HHCKa 4ecToTa Ha
BBpTEHE - 10 1—2 06/min.

[IpunnunHaTa cxema Ha MHOTOXOZOB BHCOKOMOMEHTEH XUAPOJBUraTell € ToKa3aHa Ha (Hr.
[1-45. XunponsurarensT ce ChCTOU OT POTOP (LMIUHIPOB OJIOK) 5, B OTBOPUTE HA KOWTO ca
nocraBeHn Oyrtamara 4. Te ca cHaOmeHN ¢ PONKU 3, KOWTO C€ THPKAIAT MO MPOdUIHpaHus
HampaBIsBal NpbcTeH 2. PaboTHara TeYHOCT MOCThIBa NoJ Oyramara (T.e. B paOOTHHUTE
IPOCTPAHCTBA Ha JIBUTATENIs) MPE3 PA3IPEETUTENHOTO YCTPOUCTBO 1.

—= 34 5

Sy

a
@ur. [11-45. [TpuHIMIHY cCXeMU Ha BAICOKOMOMEHTHU MHOTOXOJIOBH XHUJIPOJBUTaTENIN

B pasmpenenutens ca ohopMeHH 3aXpaHBaIIK (HAIOPHK) M OTBEXKIanty kKaHamu (aa ¢wur. I11-
45 a 3axpaHBaIIUTE KaHAIM Ca 03HAYEHHU ChC 3HAK ILIIOC, & OTBEXKIAIIUTE - ChC 3HAK MUHYC).
OT pa3npenesMTeIHOTO YCTPOUCTBO paboTHATa TEYHOCT mocThiBa moxa Oyramarta 11 m 111
(¢ur. 11I-45 @), auuTO pONKH Ce HAMHUPAT BHPXy PAaOOTHHS YJYacThK Ha HAIpPaBISBAIIHA
mpocun. Ilonexxe B chIust MOMEHT ponkutre Ha Oyramara V m VI ce HamupaT BBPXY
HEepaOOTHHS Y4acThbK Ha HampaBlsBaIivs Npodul pabOTHUTE MPOCTPAHCTBA, 3aTBOPEHU IO/
Te3n OyTana, ce CBpp3BaT ¢ orBekpamuTe kaHamu. Ot ¢wur. 11I-45 ce Bmxkma, ye MexXIy
paboTHUTE ydYacThLIM HAa BCsSKa ThpOHMIIA Ha HANpaBSBAIIMSA NPBCTEH 2 CHIIECTBYBA
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mpexonieH y4JacTthK. [Ipu qBIKeHHeTo Ha PONKUTE 3 MO Te3W MPEXOJHH yJ4acThIM OyTanmaTta
MIPEeKpaTsBaT JBMKCHWETO CH B PagUallHO HANpPABICEHHWE W TOBA € MOMEHTHT, B KOWTO ce
W3BBPIIBA MPEBKIIOYBAHETO HA CHOTBETHOTO PabOTHO MPOCTPAHCTBO OT 3axpaHBalll KbM
OTBEKJIAIll KaHa Wik o0paTHO (BXK. moyiokenueto Ha Oyranata [ u IV ot dur. 111-46 a).

[Ipn 3ampnBaneTo Ha paOOTHHUTE MPOCTPAHCTBA C TEYHOCT IO/ HalAraHe OyTaloTo ce
W3TIIaCKBa HAaBBbH M YPE3 CBOSATA POJIKA ONHpa BbPXY NpoduiIrpaHus HAIpaBiIsBall IPHCTEH.
[lopann kpuBONMHMHEHHOCTTA Ha Mpo(uiIa cuaTa Ha HaTUCKa Ha pabOTHATa TEYHOCT BBPXY
Oyranoto P e o0ycioBn Bp3HMKBaHETO HAa KoMmroHeHTHTE N 1 T, 4usiTo ronmemMuHa € mpaBo
MIPOTOPITMOHATHA HAa TOJIEMUHATA Ha BI'bJIa .

Tanrenuuannara cuna T, Bb3HMKBaIIa NpU THPKAJISHETO HA poJikaTa 3 MO TI'bpOMLIUTE HA
HaIpaBIABalIUsA TPBCTCH 2, Ch3laBa BBPTANIUSA MOMEHT Ha poTopa. OOHMKHOBEHO IIpH
paanamHO-OyTaTHUTE POTAIMOHHN IBUTATEIH HAMPABIABALIUAT IPHCTEH U PA3IPEACTUTEIAT
ca YKpeleHH HEMOIBMKHO, a Ce BBPTH LWIMHAPOBUAT OJIOK. Ako obade, ce ¢Qukcupa
UWINHAPOBUAT OJIOK, TO LIE 3a0YHe BHPTEHETO HA NPOQHINpaHUs HANPaBISABaIl IPBCTEH U
Ha CBBP3aHUSA C HETO Pa3NpeIeNUTeEll.

AKO TIOCOKaTa Ha IMOTOKa pabOTHA TEYHOCT C€ M3MEHH, T.€. aKO C€ Pa3MEHAT 3aXpaHBAIUAT
(HammOPHMAT) U OTBEKAAMMAT TPHOOPOBOIU POTOPHT HA XUAPOJIBUTATEIS L€ CE PeBEPCUPA.
C yBenmuaBaHe KOJMYECTBOTO HA IMOJIaBaHATa B XUAPOJIBUTATENS TEYHOCT HETOBaTa CKOPOCT
Ha BBpPTEHE II[e CE MMOBHIIABA.

Byranara Ha BHCOKOMOMEHTHUTE pagvaiHH POTALMOHHH XHUIPOABHUIATENH OOMKHOBEHO Ca
PaBHOMEPHO pasNpeeNieHd Ha HAKOIKO pelia, Mopaad KOETO Te3H JBUraTeld ce Hapuyar Olle
MHOTOPEIIOBH.

B pasrnenanara cxema Ha xuaponsuraren (Bxk. ¢ur. 111-45 @) Oyranara 4 u ponkute 3 ce
MPEeMEeCTBaT E€IHOBPEMEHHO, MOpagl KOETO CKOPOCTHTE M YCKOPEHHATAa MM Ca €IHAKBH.
CrpmiectByBaT obade W XUAPOABUTATENN C IO-CIOXHA KHHeMaThka. Cxemara Ha TakKbB
nBuraren e nokasana Ha ¢ur. 11[-45 6 (o3HadeHnATa HA YaCTHTE ca CHIINTE, KAKTO U Ha (HT.
[I1-45 g, kaTo He ca MOKa3aHU KOM OT KaHAJHUTE Ha pa3NpeAelUTeNs ca 3aXpaHBalld M KOH -
orBexkgamy). OTiIHYUTEeTHaTa OCOOCHOCT HAa Pa3TIIekKTAHUS XHIPOABHUTATENl CE CHCTOU B
HaJIMYUETO HAa MOTOBHIIKATa 6 W JIFOJICCHIMAT C€ JIOCT 7, 4pe3 KOUTO POJIKaTta Ce CBBbpP3Ba
CBOTBETHO ¢ OyTaJloTO M C Kopmyca Ha mOuiMHApoBus Onok. Ilpum TakaBa cxema Ha
XHIPOJABUTATENSI pOJNKara W OyTaJoTO WMaT pa3IuyHH CKOPOCTH W YCKOPEHHS.
TanrennmanHaTa cuia, ce mpeaaBa OT POJIKaTa Ha IITUHAPOBHS OJIOK Ype3 JIFONIeSIHs JOCT 7
nopaau KoeTo OyTalloTO MOYTH HAI'BIIHO Ce OCBOOOXKIaBa OT CTPAHMYHO HAaTOBapBaHE U ce
OCHUTYPsIBaT YCIOBHS 32 HOPMAIHOTO MY BBb3BPaTHO-TIOCTHIATEIHO JBHKEHHE.

[Ipy JTOKOMOTHMBHOTO XHIPOCTATHYHO 3a/BIKBAHE XHIIPOABUTATENAT C€ YKpemBa
HEMOCPEICTBEHO Ha BOAEIIATa KOJI0OC, KaTO M0 TO3W HAaYMH BaTbT HAa KOJIOOCTA Ce TPEBPHIIa
CBILICBPEMEHHO U BB Ball Ha Aurarens. [Ipy To3u HauWH Ha yKpenBaHe Ha XUIPOIBUTATEIS
MEXJIUHHUTE CWJIOBH TPEHaBKH Ca W3IUINHU, MOPagd KOETO 3aIBMKBAHETO CE€ Hapuya
0e3peyKTOpHO.
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Our. 111-46. Xunpoasuraren ITMT

Ha ¢wur. IlI-46 e moxazaHO YCTPOMCTBOTO Ha CBHBETCKHS TPUPEIOB paAHaIHO-OyTameH
xunpoasuraren ['MT, mpemHasHadueH 3a 3aIBMKBAHETO HA PYAHUYHHS aKyMyJIaTOpEH
noxomotuB SAPIII. JlBuratemsT ce XxapakTepusupa ¢ paGoten obem q = 0,0026 m’; ¢
MaKCUMaJIeH MOMEHT Mg, = 1570 Nm npu Hansrane Ha paboTHaTa Te4HOCT 4 MN/m’;
MaKCHUMaJTHaTa 9ecToTa Ha BepTeHe n =1,15 s Byranarta n3pppmBar mo 5 paboTHH Xo1a 3a
earH 000pOoT Ha POTOpA.

Pasmpenenutenst 1 e uenen. byramara 6 ca cHaOAeHM ¢ TJIACTMACOBU YIUTBTHUTCIHH
MIPBCTEHU U MPeIaBaT HATHCKOBATA CHJIAa Ha HAIIPeYHUKa 5, KOUTO 4pe3 CHAOIEeHUTE C UTIICHU
Jlarepy poJKH 2 ce OmHpa BhPXy HampaBisBaImuTe Mpoduiin Ha cTaropa 3. TaHTeHIIMAITHOTO
yCcuiInMe, BB3HMKBAIIO TPH THPKAISHETO HAa POJIKUTE MO HAMpaBIABALIMTE MPOPHIH, ce
npejlaBa Ha poropa 7 upe3 ueiaHaTa IJIOCKOCT Ha HalpeyHuKa J5, KOMTO ce JBWXKHU B
CIETMATHO MIPOPS3aHUTE B TelaTa Ha MMIMHPUTE KaHAIH. 3a J1a Ce TIOBUIIH CUTYPHOCTTa Ha
paborata Ha JBUrateis, KakTo M 3a Jla C€ HaMaJsAT 3aryOMTe OT TpHEHE, YeIHUTE
MOBBPXHOCTH Ha HampeyHWKa S5 ce o0nMuoBaT ¢ IUIACTHHH 8, U3pabOTeHH OT
AaHTU(QPUKIIMOHEH MaTepHuall. J[BUTaTelsT ce yKpenBa HETOCPEACTBEHO Ha Bajia Ha BOJEIATa
KOJIOOC, KaTo CTaTOpbT My ce (PMKCUpa KbM JIOKOMOTHBHATA pama 4ype3 YXoTo 4.

6. AkcnanHo-6yTanHu poTaunmoHHM MaNHN. AKCHATHO-OyTATHUTE POTAIIMOHHNA MAIIUHH
ca M3BECTHH OIIE KAaTO MallMHU C MPOCTPAHCTBEHAa KWHEMAaTHKa, Thi KaTO OCHUTE Ha
OTJIENHATE IWJIUHAPH ca YCIIOpEOHH MOMEXIY CH M ca HApEeAeHH MO OKPBKHOCT. Te3m
MallFHA KaTo TMPaBWIO ca eXHOXOMOBH (T.e. m=1). OT paguaiHO-OyTalTHHUTE POTAIIMOHHHU
MAaIllMHU aKCHATHUTE C€ OTIMYaBaT C MO-MaJKUTE CH PaHalHd pa3MepH, KaKTO M C TO-
Majkata ¢ Maca (TIpY €IHH U CBHIIN paOOTHH TTapaMeTpH).

Toif KaTo B XUAPOCTATUIHOTO 33JBIKBaHE Ha PYAHHUYHUTE JJOKOMOTHBU MAIIMHUTE OT TO3H
BHUJI C€ M3MOJI3YBaT CaMO B KaU€CTBOTO Ha TIOMIIH C peryaupyeMa MPOU3BOAUTETHOCT (1e0HT),
ie pasriefaMe NPUHIMIA Ha ISHCTBUETO MM MMEHHO B TIOMIIEH PEXUM.
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Ha ¢wur. IlI-47 a e mokazaHa cxemara Ha
akcuanHo-OyTalHa pOTallMOHHA IIOMIA C
KapIaHeH MEXaHU3bM 3, KbM KONTO IapHUPHO
ca 3akperneHd Oytanmara 2. Te wu3BbpmIBAT
IPaBOJIMHEHHO-Bb3BPATHO JBIDKEHHE u
CBIIEBPEMEHHO  BBPTEIMBO  3a€IHO  C
munmuHapoBuss  Omok 1. Ilpm  ToBa ce
OCBILECTBSIBAT TAKTOBETE 3aCMyKBaHE M
HarHeTsBaHe, pa3rpaHUdeHU OT JMHUSTA C—c.
C no3uims 4 ca o3HaueHU KI1€00BETE B TAIOTO
3a CMyKaTeJIHaTa U HarHeTaTeaHara crpaHa. Ha
¢wur. 111-47 6 e moka3zaHa cxemara Ha ChIaTa
MoMIa, KaTro KapIaHHUAT MEXaHU3BM €
3aMEHEH C HakKJIOHEH AWCK 3, jarepyBaH Ha
HETO/ABIXHA OIOpa W 3aKpeneH IIApHUPHO
KBbM Bajia.
Ha ¢wur. Il -47 ¢ e moka3ana cxemaTa Ha
4 7 8 ' [IOMIIa C HAKJIOHEH IUCK 3, KOWTO € JIarepyBaH
Ha HEMOJBI)XKHA OIOpa U HiAMa BPB3Ka C Baja
Ha uiuHApoBus Onok. Ilpyxunure 4
Our. [11-47 IIpuHIUIHYE CXeMU Ha aKCHAITHO- OPpUHYAUTCIHO OCBIICCTBABAT KOHTAKTa Ha
OyTalHd POTAMOHHY TIOMITH Oyramara 2 ¢ 4eiqHaTa MOBRPXHOCT Ha JIMCKa 3.
U B TpuTe cxemu BrBIBT 3 OUYEBHIIHO OIpEesis roJeMruHaTa Ha Xoa h Ha OyTanoro.
Ot dopwm. 111-47 u 111-48 cnenpa, 4e ako moMrata € ChOPBKCHA C MEXaHH3bM, KOWTO
[O3BOJISIBA M3MEHEHHETO Ha BIbJ [}, CBHUIMAT MEXaHW3bM IIE€ peryaupa U AeOUTHT Ha
momrmara, T kato h=Dtg f3.
Ha ¢wur. 1I-48 e nmoka3aHa KOHCTPYKLHATA Ha PErylupyeMa akCHalHO-OyTanHa MOMIIa ChC
chepuueH pasmpenenuren. PerynupaHero Ha aeOuTa Ha MOMIIaTa CE€ OCBILECTBSIBA UpE3
3aBBPTAHETO HA TIOJIBMKHIS KOPITYC 8 0K0JI0 octa M-M.
[Ipe3s mocneguure 10—15 roAMHM XUIPOCTaTUUYHUTE CHJIIOBH TMPENABKH IIHUPOKO Ce
W3ION3YBAaT B 3a/IBUKBAHETO Ha ChBPEMEHHUTEC MUHHH JHM3EJIOBU JIOKOMOTHBH. [IpaBeHu ca
OIIUTH U 32 NIPUJIAraHeTO Ha Te3H NPEAaBKU U B 3a/IBI)KBAHETO HA MUHHUTE aKyMyJIATOPHU U
KOHTaKTHH  CJICKTPOJIOKOMOTHBH. Pe3ynTature OT ONHMTUTE TMOKa3BaT, dYe upe3
XHIPOCTaTUYHOTO 3aJBI)KBAHE C€ OTKPUBAT BH3MOXKHOCTH 32 HaMaisBaHE BpeIHHUTE (T.e.
CBBpP3aHUTE C YIPABICHHETO Ha 3aABIKBAHETO) pa3sXONud Ha EJIEKTPOCHEPrus mpu
aKyMyJIaTOPHHUTE €JIEKTPOJIOKOMOTUBH, KAKTO U Bb3MOKHOCTH 32 YCIEIIHO M3I0J3yBaHEe Ha
enHo(a3H aCHHXPOHHH ABUTATENH 32 33/IBIKBAHETO HA KOHTAKTHUTE JIOKOMOTHUBH.
Ha ¢ur. 11I-49 e moka3ana xuapaBIu9yHATA CXeMa Ha CHAOJCHHSA C XHIPOCTATHYHA CHIIOBA
mpenaBKa CHBETCKM MHHEH KOHTakTeH erekTponokoMoTuB 10-KP-3. Ilyckanero nHa
JIOKOMOTHBA C€ OCBILECTBSABA MPU MPEABAPUTEIHO TOCTABEH B JBM)KEHUE €JIEKTPOJBHUraTeN
(koliTo MOXe Ja ObJe MOCTOSHHOTOKOB, IIYHTOB WJIM €JHO(a3eH MPOMEHIHBOTOKOB —
KOHJZIEH3aTOPEH, Ype3 3aBbpTaHEe Ha pPbhUKaTa 3a yrnpasiieHHe PY B efHa niu apyra Mocoka, ¢
KOETO ce M30Mpa M MOCcOKaTa Ha IBMXKCHUSTA Ha JIOKOMOTHBA. /[BH)KEHHETO Ha phUKaTa 3a
yIpaBjieHHE ce MpefaBa 4Ype3 MeXaHu3Ma 3a ympasieHue MY Ha xuapoycuinBarens XV,
KOHTO 3aBbpTa LMIMHAPOBHA OJOK Ha peryiupyemara paauaiHo-akcuainHa momma H
(momo6Ha moO ycTpoWcTBO Ha Ta3W, mokasana Ha ¢ur. I11-48). Bcekm xumapopsurarten e
3allUTeH OT IPETOBAapBaHE 4Ype3 MpeArna3eH KiamaH, Npu 3aJeHCTBYBAHETO Ha KOWTO
paboTHaTa TEUHOCT ce Bpbllla B oMIIaTa, 6e3 1a MpoTHya Npe3 ABUTATENs.
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@ur. 111-48. AxcuanHo-OyTanHa poTaMOHHA TIOMIIA ChC CepUUCH Pa3IpPEACTUTEN:
1-cepuuen pasnpenenuren; 2-IMHAPOB 010K; 3-0yTaio; 4-onopHa nerta; S-marepu; 6-3aBHKBaII
BaJl; 7-HEMOJBIKEH KOPITyC; 8-MOoABMKEH (JIF0JIeel] ce) KOpITyc

[Ipu uHAMBUAYATHOTO 3aJABM)KBAaHE HA JJOKOMOTHMBHUTE KOJOOCH XUAPOABUTATEINUTE MOTAT
na OboaT CBBpP3aHM IIOCIEAOBATENIHO WM TAapajielHO €AWH Ha Jpyr. HesaBucmmo oT
n30paHus HAYMH Ha CBBP3BaHe oOaue MapaMETpUTE HA MOMIATa.(MPOU3BOJUTECIHOCT H
HajsiraHe) TpsOBa Ja ChOTBETCTBYBAT HAa MOIIHOCT, paBHAa Ha CyMapHaTa MOIIHOCT Ha
xuapoasurarenure. llpu mapanenHo cBbp3BaHE Ha XUAPOJBUTATENHTE TOMIIaTa TpsiOBa ma
MpUTeX)aBa MPOW3BOJUTENIIOCT, paBHA HA CyMapHHUS JeOWT Ha [ABUTATENUTe, a IPH
MOCJICZIOBATEIIHO CBbP3BaHE TIOMIIaTa TPsIOBa Jla MPUTEKaBa HOMHUHAIHO HaJlsiTaHe, PaBHO Ha
cyMaTa Ha HOMHHAJTHUTE HAIATAHWS Ha XUJPOJABUTATEIUTE.

[IpoBeneHnTe TEOpEeTHYHNM W EKCIIEPUMEHTAHA W3CJIEIBaHUS BBpPXYy paborata Ha
XUAPOABUTATENIUTE NpU JBaTa HAUYMHA HA CBBP3BaHE Ca MOKa3ajld, Y€ IpH MapajesiHO
CBBP3BaHE C€ IOCTHra TIO-PaBHOMEPHO pa3MpelieiieHHEe Ha HATOBAPBAHETO MEXKIY
JIBUTATEINTE M Y€ CHIECTBYBAa BH3MOKHOCT 32 ITBJIHO M3MOJI3yBaHE Ha paOOTHOTO HaATaHEe
Ha rmommnaTta oT Bceku nBurates. OCBeH TOBa Upe3 MapajeHOTO CBP3BaHE HA JBUTATEIINUTE CE
MPEIOTBPATABA M ONTACHOCTTA OT MPOOYKCYBAHETO HA BOAECIIATA KOJIOOC, KOTAaTO

.4 1ok
— Cﬁ:\
TAQ8 X2
F #‘
Our. 111-49. XunpasnnyHa cxema Ha enekTposokomoruBa 10KP-3:
H-perynupyema nomna; XJI-xuapoasuraren (BUCOKOMOMEHTEH); MY -MexaHu3bM 3a ynpasienue; [IpK-

npennased kianan; [1K-3axpanBang kianan; MK-usnyckarenen knanan; O-punrsp; [Ip3T1-npeanasen kinanax Ha
3p0Hara nommna; 3I1-360Ha momna; XVY-xunpoycuisaren, EC-enacTideH cheMHATEIL.

CIETNIEHHETO MEXIy HEHHHWTE KoJieJa W peJICHTe € HapylieHo. [oBa ce IBIDKH Ha
00CTOSATEICTBOTO, Y€ XHIPOIABUTATEINIAT, 3aJBIIKBAI JIPyrara HOPMAIHO ThpKaJAIla ce o
pencuTe  KOIOOC, TPONBIDKAaBa Ja KOHCYMHpa KOINMYECTBO paboTHAa  TEYHOCT,
MIPOTTOPITMOHATHO Ha BIIIOBATa My CKOPOCT, ¥ TI0 TO3W HAYHH MPEIATCTBYBA MOCTHIIBAHETO HA
MO-TOJIIMO KOJIMYECTBO TEUHOCT KbM JBUTATEIS, YUATO KOJIOOC € HApYIInia CICINICHUETO CU
¢ pencara. B pesynraT ckopocTTa Ha BbpPTEHE Ha TO3M JIBUTATE] HE MOKE J1a HApacHE U C TOBa
Ia Tpedm3BHKa TMpoOykcyBaHe Ha Komemara. [lpm mapamemHoTO CBBp3BaHE Ha
XUJIPOJBUTATEIINTE MOXE Ja BB3HMKHE OYKCyBaHE Ha €JIHA OT KOJIOOCHTE CaMO aKo
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CIIETNIEHUETO Ha KOJIeJlaTa i C PeJICHTe € HapYIIeHO B HAaYaJ HHS MEPUOJ OT MOTETISTHETO Ha
JIOKOMOTHBa. B TakpB cilydall menuaT MOTOK Ha paboTHATA TEYHOCT IIe MPOTHYA IIpe3
JIBUTATEIS, YAATO KOJIOOC € 3aryOmiia CIEIUICHUETO CU C PEIICHTE H CKOPOCTTa HA BEPTCHETO
Ha JBUraTels IIe HapacTBa MPONOPLMOHATHO Ha AeOMTa Ha TEYHOCTTA. 3a Jla C€ OCHTYpH
MIPEOOSIBAHETO HAa TAKWBA TPYAHU yYacThIU OT BT, CXEMaTa OT

XUIPOCTATUYHOTO 3aJBHKBaHE TpsAOBa Ja

IO3BOJIIBA IIPEBKIIFOYBAHETO HA JBUTATEIIUTE B 7 Phw ykonlh
TOCJIEIOBATEIIHO CBBp3BaHe, Taka e 16kt 55 d< _5,
paboTHATa TEYHOCT Ja MIPUBEIE BHB BEPTCHE U \F.. 5
JBaTa ABUTraTelsl CJHOBPEMEHHO. L4401 14 S

B taros pexwmm pabotata Ha PYTHHYHHSL 12bi20k 12 Vm‘l\\ Ve
KOHTAaKTEH €JIEKTPOJIOKOMOTHUB C ' | )

XHIPOCTaTUYHO 3aJBWKBaHe Tpu obOemuo  LOHO0R10
perylMpaHe  CKOpOCTTa Ha BBPTCHC HA 8L- a0l 8
XUJIPOJIBUIATEIINTE CE OCBIIECTBSBA B 30HA,
OrpaHMYeHa OT JBE TATOBU XapakTepUCTUKH -  46F 60 6
Ab n BC (dur. II-50). Kpusara Ab e 1 o , |
€CTECTBEHATA XapaKTe-PUCTHKA, MOJIy4aBaHa i
OpM  MAaKCHMalHa TPOM3BOAMTENHOCT Ha  42F20F 2 =
nommara, a kpuBata bBC mpencrasmsBa gl 0_1'7 :
U3KYCTBCHATa XapaKTEPUCTHKA, MOJydaBaHa
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ABTOMaTU4YHO TIIpM BB3ACHCTBYBAa-HETO Ha 2 4 6 8 10 77 7% Bayiit
peryiaropa Ha MOIIHOCTTA BbPXY  @ur. III-50. TAroBu XaTaKTEPUCTHKU Ha OCTOSTHHO
peryinupyeMus napaMersp Ha IIOMIIaTa. TOKOB €JIEKTPOJIOKOMOTUB, ChOPBKEH C

XUAPOCTAaTUYHA CUJIOBA IMpCAaBKa
Pabortara Ha perynmaTopa Ha MOIIHOCTTa 3aBUCH OT HaJsiTaHETO B XWApocucremara (a
CJICZIOBATEIIHO M OT TOJIEMUHATA Ha BBPTAIINAS MOMEHT, pa3BUBaH OT XUJPOJBHIATEIIHTE).
BwaaeiicTByBaiiku Ha peryaupyeMusl mapaMeThp Ha IOMIIaTa, PEerylaTopbT Ha MOIIHOCTTA
W3MEHsI TIPOM3BOAMUTENHOCTTa Ha TMOMMaTa. ToBa H3MEHEHHE Ha MPOU3BOIMTEIHOCTTA B
3aBUCUMOCT OT HalsiTaHEeTO Ha paboTHaTa TEYHOCT C€ M3BBHPIIBA IO JIMHEEH 3aKOH.
BxitouBaHeTo Ha peryiaropa Ha MOIIHOCTTA B YITPABICHUETO Ha XUPOCHCTEMATA OCHTYPsIBA
paboTeH pexMM Ha TJIaBHUS JIOKOMOTHBEH JBHUTATEN NPU M3MEHEHHE Ha TETIMTEIHATA CHJia
Ha JJOKOMOTHBA B MIMPOKU TPAHULIH.
MuHHMaHATa CKOPOCT HAa JBIKCHHWE TNpH paboTa Ha JIOKOMOTHBHOTO XHJIPOCTATHYHO
3aJBIKBaHE TI0 Xapakrtepuctukatra AC ce ompenenss OT TpaHUYHATa CTOWHOCT Ha
KoeHIMEeHTa Ha CIETUICHUE \y, KOWTO 3a pYJHUYHH YCIOBHSI ce mpremMa paseH Ha 0,25.
3a cpasaenue Ha ¢wur. 11[-50 ¢ myHKTHpaHa TUHAS € TTOKa3aHa TAroBaTa XapaKTEpPHCTHKA Ha
JIOKOMOTHB CBhC CBIIOTO CIICITHO TErjo, 3aJBWKBaH 4Ype3 CEPUIHM TATOBH JIBUTATEIH,
paboTemy CbBMECTHO C HEpETYIUpyeMH 3b0HH TPEIaBKH.
Pasruexxiana kato eNeMeHT Ha JJOKOMOTHBHOTO 33/IBHKBAaHE, XUPOCTATHYHATA TIPEIaBKa ce
OTJIMYaBAa ChC CJICAHUTE MOJIOKHUTEIHU KauecTBa:
1. Tlo3BossiBa Oe3CTENEHHO peryJupaHe Ha CKOpPOCTTa Ha JABIKCHHE, KaKTO U Ha
TETJUTENHATA CHJIA Ha IOKOMOTHBA B MHOT'O MIMPOK AHMAana3oH (IpelaBaTeTHOTO YHCIO MOXKeE
na nocturde mo 1000).
2. Jlomycka MpoaBJDKUTENHA U YCTOHUMBa paboTa Mo ToBap MpH ChbBCEM HMCKA YECTOTa Ha
BBPTEHE, KAaTO K.I.J. OCTaBa JOCTaThYHO BHUCOK (TO3U PEKUM, KAaKTO € H3BECTHO, €
HEJIOMYCTUM TP XUIPOJANHAMUIHATA CHIIOBA MTPEaBKa MOpaJu TBhPJE HUCKUS K.IT.JL.).
3. [IpocTo perynmpasne.
4. OcurypsiBaHe IPOCTa U CHTYPHA 3alllUTa Ha JBUTATeNsl CPELly IPETOBapBaHe.
5. Tlopaau BHCOKOTO Hamsrane Ha paGotHara Teunoct (100—350 10°N/m’) mpenaBkara ce
OTJIMYaBa C KOMITAKTHOCT ¥ MaiyorabapuTHoct. (MacaTa Ha XWAPOCTaTUYHATA CHIIOBA
npenaBka € ¢ okoyno 15—20% mo-manka OT Ta3u Ha MEXaHW4YHaTa IMpeJaBKa, NpU elHa U
ChIl[a TOJIEMUHA Ha MpeJjaBaHaTa MOLIHOCT.)
6. XuapaBmudHaTa OOEMHa TIpe/aBKa IMO3BOJSIBA PEBEPCUPAHETO HA 3aJBUKBAHETO MU
HEM3MEHHA IMOCOKA Ha BbPTCHE Ha JABUTATEIS.
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7. BB3MOXKHOCT 32 OCBINECTBABAHE HA XUJIPOJAMHAMHYHO crupaHe (NMpu OBP30XOIHUTE
JIOKOMOTHBH € HEOOXOJUM CICIHAJICH MAaclIOOXJIAJHUTEN, KOWTO Ja OCHUTypsiBa OBP30TO
pasceiiBaHe Ha TOIUTMHHATA €HEPrus, oOpa3yBaHa B MpoIleca Ha CIIUPAHETO).

8. PaboraTa Ha mpenaBkarta € Oe3IyMHa.

OOeMHHTE XUAPABIUYHY MPEIABKHA HMAT CICTHUTE HEJOCTATHIIN:

1. CpaBHUTEITHO MaTbK €KCILIOATAI[MOHEH CPOK (ITO-MATbK OT TO3U Ha 3bOHUTE MPEIIaBKH).

2. HamansBa B mporeca Ha eKCIIoaTanusTa K.I. 1.

3. OcHOBHHTE €JIEMCHTH Ha TMpemaBkara (ToMIara W JBHTATEISAT) Ca CBhC CIIOKHA
KOHCTPYKITUS ¥ 3aTOBA Ca TBHPJIE CKBITH.

31. EJIEKTPUYECKHU CHUJIOBHU IIPEJJABKHA

[IpenaBkute OT TO3U BHJ Hal-4ECTO C€ M3MON3YBAaT MPU AU3EIOBUTE JOKOMOTHBHU. [IpH TsX
poisita Ha mpeoOpaszyBaTen Ha MOMEHTa M Ha BIIOBaTa CKOPOCT B Ipolieca Ha MpeAaBaHETO
Ha CHEPrHsATa OT Baja Ha JIBUTATENsl HAa BAJIOBETE HA BOJCUIMTE KOJOOCH C€ M3ITBIHSIBA OT
eNeKTPUYECKN MallMHU. MarnHarta, CBbp3aHa C Baja Ha JW3CIIOBUS JBUTATEN, PabOTH B
TEHEPAaTOPEH PEXKM, a MallIMHATa, CBbp3aHa ¢ BOJCIIUTE KOJIeNa - B IBUTATENICH PEIKUM.

[lo mnpuHOMD eNeKTpUYecKUTe TMpPeAaBKM MoraT Jga ObJaT  IMPOMEHIMBOTOKOBH,
MOCTOSTHHOTOKOBH, KaKTO U MPEAAaBKHU ¢ TIpeoOpa3yBaTesy Ha TOKA.

1. Ilpomennuso moxosu cunosu npeoasxu. OO0 CBOWCTBO 3a MPEJABKUTE OT TO3U BUJ €
TAXHATa Tpo3padHocT. [Ipu Te3u mpenaBKu ce HW3NON3YBAaT CHHXPOHHH W aCHHXPOHHH
TeHepaToOpH B CHUYETAHWE CHC CHHXPOHHHM WJIM aCHHXPOHHH TATOBM eleKTpoaBurartenu. 1
YeTUpUTE BB3MOXHH CBUYCTAHMS Ha TE3W MAaIIMHU MPAaKTUYECKH BOAAT 1O TIPaBo
MPOTNOPLIMOHANHA 3aBHCUMOCT MEXIY CKOPOCTTAa Ha BHPTEHE Ha Baja Ha JIOKOMOTHUBHHS
JM3€JI0B JIBUTATe]l W Ta3W Ha BOJCIIUTE Kojela. TsSroBUTE XapaKTepHCTHKH Ha
MIPOMEHIIMBOTOKOBATa EJICKTPHUYECKAa MpeaBKa ca aHAJIOTHYHH HAa XapaKTEPUCTUKUTE Ha
peryaupyeMaTa MEXaHWYHA CHJIOBa IpefaBka. [IpenMylecTBO Ha eJeKTpuuecKara Ipeq
MeXaHHYHaTa peryaupyeMa IpeiaBKa e, ue IMpH Hes 0THaga He0OXOANMOCTTa OT BKIIIOUBAIIN
CBEIMHUTENH, a TPOIECHT Ha PEBEPCHPAHETO HA 3aJBIKBAHETO € 3HAYUTEIHO IMO-00JIeKYCH,
TBH Karo ce CBeXJa JO0 TMPOCTOTO TMpeBKIouBaHe Ha J1Be oT ¢asute. Ilpm
MIPOMEHJIMBOTOKOBATA CHJIOBA IIpeJaBKa MPEMHHABAHETO OT €Ha CKOPOCT Ha JBIKCHUE Ha
Jpyra ce OCBIIECTBABA Ype3 M3MEHSHE Oposl Ha MONIOCUTE KAaKTO Ha JIBUTATeNs, Taka U Ha
reHeparopa U CIeI0OBaTeIHO OpOosT Ha CTEIIEHUTE Ha NpeAaBKaTta (KOMTo ce onpeaens oT Opos
Ha BB3MOXKHUTE MPEBKIIIOUBAHUS Ha TIOIIOCUTE) 1Ie Obe ChUIO TaKa OrPaHUYCH, KAKTO U MPH
MeXaHHYHaTa CHIIOBA NIpenaBKa. IIpu enexkTpuueckaTa mpeiaBKa MPEXOMUTE OT CTENeH Ha
CTENEeH MOoraT Aa OBbJaT MO-TUIaBHH, OTKOJKOTO NPH MPEBKIOYBaHE Ha aBe OT (asute. Ilpu
MIPOMEHJIMBOTOKOBATA CHJIOBA IIpeJaBKa MPEMHHABAHETO OT €HAa CKOPOCT Ha JBIKCHUE Ha
Jpyra ce OCBIIECTBABA Ype3 M3MEHSHE Oposl Ha MONIOCHTE KAaKTO Ha JIBUTATeNs, Taka U Ha
reHepaTopa M CIIeIOBATETHO OPOAT Ha CTENIEHUTE Ha MpeAaBKaTa (KOHTO ce ompenens oT Opost
Ha BB3MOXKHUTE MPEBKIIIOUBAHUS Ha TIOIIOCUTE) I1Ie ObAe ChUIO TaKa OrPaHUYCH, KAKTO U MPH
MeXxaHWYHaTa CHJIOBa NpeaaBka. IIpu enekTpuueckaTa mpefaBKa MPEXOAWTE OT CTENEeH Ha
CTENEeH Morar jga ObJaT IO-IUIaBHH, OTKOJKOTO IPH MEXaHH4YHaTa, obade CTeleHTa Ha
M3M0JI3yBaHE Ha MOIIHOCTTA HA JIU3EJIOBUS JBHTATEN M TP HEs OCTaBa HE3aJOBOJHMTEIHA U
MPaKTUYECKHU TA € ChIIaTa, KAKTO U MPH MEXaHMYHATa MpelaBKa.

2.  Enexmpuuecku  Ccu.108u  HpPeoagKu ¢
npeobpasyeameny Ha 4Yecmomd. AKO MEXKAY
reHeparopa 17§ JIBUTATEJISI Ha
MIPOMEHJIMBOTOKOBATA CUJIOBA TpeJaBKa ObJe
BKJIIOYCHO 3BEHO 3a IUIaBHO NpeoOpa3yBaHe
YyecToTaTa Ha TOKAa, TO ChIIO CE MPEBPHIA B
3BCHO, OCHTYpPSIBAIO HEMPO3pavyHOCTTa Ha
LsIaTa npeiaBKa.

Haii-nepcexkTuBHU ca MpelaBKUTE, ChCTOALIU
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ce OT IMPOMEHJIMBOTOKOB Te€HEPaTop, CTATHUYCH
TOKOHM3MpaBUTEI (0COOCHO TMOAXOASIIIH 3a
cilydas ca CTaTHYHUTE TOKOU3IPABUTEIH C
yOpaBIsIeMH  CHJIWIIMEBH  BEHTHIH) U
MOCTOSIHHOTOKOBH JIBUTATENN. JIOKOMOTHBH C

Our. III-51. [IpuHIUIHA cXeMa Ha eJIeKTPUYECcKa,
IIOCTOSIHHOTOKOBA CUJIOBA MPEJaBKa:
JJ-nu3enoB gsHrarel; I'-reHepaTop Ha IOCTOSIHEH TOK;
B-Bp30ynutenka Ha reneparopa; T/I-TaroBu
€IIEKTPOIBUIaTENH (II0OCTOSHHOTOKOBH)

TaKbB BUJ €ICKTPUUYECKA MIPEIaBKa Beue ca Ch3AaJeHU (TOBA Ca MATUCTPAIHU JIOKOMOTHUBH) U
ce HaMHUpaT B MpOOHA eKCIUToaTaITHs.

BbB Benuku cirydan npeoOpa3yBaTeisT Ha YeCTOTaTa Ha TOKa, KOWTO B CHITHOCT € MEXJIHHHO
3BCHO, NpepabOTBall0 IWhJIHATa MOIIHOCT Ha JIOKOMOTHUBHOTO 3a3JBH)KBAaHE, HW3HCKBA
JIOITBTHATETHO MACTO 32 MOHTaXX, yBeJIMYaBa Macara M CTOMHOCTTa Ha JIOKOMOTHBa M
HamaJsiBa OO K.11.]1. Ha 3aJBIYKBAHETO MY.

3. Hlocmosinnomorxosu cunogu npedasxku. Te3n TPeAaBKU €€ ChCTOSAT OT MOCTOSHHOTOKOBH
TeHepaTop W TATOBU eJEeKTpojBUTaTe M. Ponsta Ha 3BeHO, mpeoOpa3yBamio YecToTaTa Ha
TOKa, C€ M3MIBJHSABA OT KOJEKTOPHTE Ha TeHepaTopa W aBUTAaTeNnTe. I[IOCTOSHHOTOKOBHUTE
CHJIOBH TIPEIaBKHM MMAT JIBE 3BEHA Ha HETPO3PAYHOCT (JBaTa IMOCICIOBATEIHO ChEAMHCHHU
KOJICKTOpa) ¥ MPU CHOTBETHO PETyJIMpPaHe Ha Bbh30YXKITAHETO HA MAIIMHHUTE Ca CHBBPIICHO
Herpo3padHu. [IpuHIMIIHATA cXeMa Ha TpeaBkara ¢ mokazana Ha gwr. I11-51.

[Ipn mmaBHO perynmmpaHe Ha BB30OYKIAaHETO Ha TeHepaTopa MOXe Aa ObJe OCUTYPEHO
IUIABHOTO YINpaBJICHUE Ha TMpeaaBkara (a CICJAOBATSIIHO M Ha 3a/IBHXKBAHETO) B IICTHS
paboTeH quana3oH.

OkauBaHETO HA TATOBHUTE CIEKTPOABUTATEIIM KaTO TPAaBHJIO € OIOPHO-OCOBO, KaTo
KHHEMaTUYHATa BpPb3Ka MEXAY Bajda Ha JBUTaTels M Bajlla Ha BoOJEHIaTa KOJOOC Ce
OCBIIIECTBSIBA UPE3 HEPETYIUpyeMa 3b0Ha MpeIaBKa.

Hait-nonxoasmu 3a MOCTOSSHHOTOKOBUTE CUJIOBH MPEJIAaBKU ca CE€ OKa3aJll CEPUNHUTE TATOBU
JIBUTATEIIN.

OCHOBHUTE MPEUMYIIECTBA HA MOCTOSTHHOTOKOBUTE CHUJIOBH MPEAABKH Ca:

1. Jlurcata Ha KMHEMaTHYHA BPB3Ka MEXAY Balla Ha IWU3EJOBHSA IBUTATEN W BOJCIINTE
KOJIOOCH Ha JIOKOMOTHBA M KaTo CIEACTBUE IThIHA CBOOOA ITPH Pa3MECTBAHETO Ha CHIIOBOTO
003aBeKIaHe MPU KOHCTPyHPaHE Ha JIOKOMOTHUBA.

2. BE3MOXKHOCT 3a IJIaBHO pPEeryiMpaHe Ha TETJIUTEIHATA CHUJIa U CKOPOCTTa Ha JBIDKCHHE Ha
JIOKOMOTHBA B LIEHsI pabOTeH Ararmas3oH.

3. BB3MOXHOCT 3a OCUTYpsIBAaHE HAa BUCOKM CTOMHOCTH HA K.IL.J. Ha CHJIOBaTa IpelaBKa U
JIU3EJIOBUS IBUTATEI B ICNIMs PAa0OTEH JUAIa30H.

4. Brcoka cTeneH Ha W3IMOJI3yBaHe Ha MOITHOCTTAa Ha JU3ENOBHUS JIBUTATEN B IeNns paboTeH
JIMaIa3oH.

5. MunuMaiHu 3aryOu B IpeiaBKaTa B Ipolieca Ha yCKOPSBAHETO Ha BIIaka.

6. Ormaga HEOOXOAMMOCTTa OT W3MOJ3YBaHE HA BKIIFOYBAIIM CHCIUHUTEIN M MEKIUHHH
CKOPOCTHH KYTHH.

7. BB3MOXKHOCT 32 OCBINECTBIBAHE Ha CJICKTPOAMHAMUYHO (PEOCTATHO) CITUPAHE C MPOCTH
CpencTBa.

8. llpurexxaBar TONsIMa EKCIDIOATAIIMOHHA CHTYPHOCT M IBJITOTpaHOCT. (OCHOBHHTE
HEJO0CTaThLIM Ha TOCTOSTHHOTOKOBHTE CHJIOBH TPEIAaBKH Ca:

1. ITo-BuCOKa CTOMHOCT M TMO-TOJIIMa Maca B CPAaBHEHHE C MEXaHUYHUTE U XUIAPABIUYHUTE
MIpeIaBKH, KOETO € 0COOEHO CHITHO M3Pa3eHO P MaJOMOIIHUTE 3a/IBUKBAHMSL.

2. V3uckBar 3HAYMTENEH pPa3Xoll Ha I[BETHH METald W BUCOKOKAYECTBEHH CTOMAaHH 3a
n3pabOTBAHETO UM.

[TocTostHHOTOKOBATa CHIIOBA MpeJaBKa HaMUpa HAM-ITUPOKO MPUIIOKEHHUE B 3aJIBUXKBAHETO
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HA JIU3CJIOBUTE JIOKOMOTHBH, KAaTO MOIIHOCTHUTE, 3a KOWTO C€ H3MON3yBa, OOXBaImaT
nuamasona ot 220 mo 4400 kW.

32. XUAPOMEXAHNYHHU CUJIOBHU ITPEJABKHA

XUIPOMEXaHUYHUTE CUJIOBU TPEIABKU CE OTHACAT KbM KaTCrOpUsATa Ha KOMOWHUpPAHUTE
CWIOBH TPENaBKH WM TPEACTABISABAT ChUCTAHHE OT €IUH WIH TOBEYEC XHUIPOAMHAMUYHH
anapaté (TypOOCHEIUHUTENN U OOMKHOBEHHM WM KOMOWHUpaHU TypOoTpaHchopmaropu) u
MeXaHWYHa TpelaBKa, KOATO OT CBOS CTpaHa MOXe Ja OblIe peryinupyeMa HWiH
HeperyJaupyema.

XUApOAMHAMUYHHUTE CHJIOBM TIPEAaBKH HAMHpPAT IIMPOKO MPHIOKECHUE B JIU3EIOBOTO
JIOKOMOTHUBHO 3aJIBIDKBaHe, TbH KaTO pa3lIUpsSBAaT CKOPOCTHUS JHANa3oH, B KOUTO
TypOOoTpanchopMaToOpbT pabOTH MPH JOCTATHYHO BHCOK K.ILJ. U OCHTYPSIBAT MOJIBPKAHETO
Ha MOYTH MOCTOSIHHA TOJICMUHA Ha K.I1.JI. Ha IslaTa npeaaBka. Hsakou oT XuapoMexXaHUUHUTE
MpenaBKu (ABYMIOTOYHHTE) TPHUTEKaBaT OOMl K.I.J., KOWTO € IMO-BUCOK OT K.OI.JI. Ha
CHIBPIKAIINTE CE B MPEIaBKaTa XUAPOJUHAMUYHH arlapaTH.

XUOpOMEXaHUYHUTE CUIIOBH TPEJaBKU Ca €IHOMOTOYHHU M JIBYIIOTOYHHU CIOPE] HAYMHA, IO
KOWMTO Tpe/aBaT JIBUTATEIIHATA MOIHOCT KbM BOJMUMUESI Ball. [Ipy IByMOTOYHHUTE €HATA YACT
OT JBUraTelHaTa MOIIHOCT C€ TpejaBa Ha BOIUMMS Ball Upe3 MEXaHWYHATA TpeaaBKa, a
apyrara  4acT -  4pe3  XHAPOJUHAMHYHHUS  amapar  (TypOOChEIWHHMTENT WU
TypOoTpancdopmarop). JIOKOIKOTO Tpe3 XUIPOAMHAMUYHHS anapaT He ce IpejaBa IIbJIHATA
MOIITHOCT, TO 3aryOHTe B HEro ca IMO-MAaJKH IO a0COJIOTHA CTOWHOCT, OTKOJKOTO MPH
€JIHOIIOTOYHATA MPe/IaBKa U 3aTOBa OOIIUAT K.I1.Jl. Ha JIBYIIOTOYHATA MPe/IaBKa ce NOBHIIABA.
W3MmeHeHneTo Ha TpeaaBaTeTHOTO YUCIO Ha XUAPOMEXaHUYHUTE CHIIOBH MPEIAaBKU MOXE Ja
Ce OCBHILECTBSABA IJIABHO WJIM HA CTETICHH. B mocieanus ciydail BKITOYBAHETO HA OTICIHUTE
CTETICHW CTaBa WM 4Ype3 IOCIEJ0BATeTHOTO 3aJeiiCTByBaHE HA pa3IMYHA 10 BHJ U
napaMeTpy XUAPOJIMHAMHUYHY anapaTH (MeXaHUYHATa MpelaBKa € HeperyjupyeMa), Win upes
BKIIIOYBaHE B paboOTa Ha pa3IMYHU JBOUKU 3bOHU KOJella OT peryjimpyemMara MeXaHW4Ha
MpeJaBKa MpH MOCTOSHHY TTapaMeTPH Ha XUIPOJIUHAMUYHUS arapar.

a. MHorockopoCcTHa  XugpomexaHuyHa

npefaska c XxugpoauMHaMW4HO BKIlOYBaHe ‘ s T & 75 6

Ha cTeneHuTe. [ P ; f

[IpenaBkute OT TO3M THUM, H3MON3YBAaHH B T

CBbBPEMEHHUTE JI3EII0BH JIOKOMOTHBH, i “ I l
OOMKHOBEHO  C€  ChCTOAT  OT  TpHU U v ]- I
TypboTpanchopmaTopa 1701071 oT IBa Hz'r

TypOoTpancdopmaropa u eMH T 1 J
TypOOCheIUHUTEN. 3a TO-MalKH MOITHOCTH ‘@"""——i

(mo 220 kW) xumapomwHaMHYHUTE amapaTh '

Morat ia 6b1aT caMmo JiBa. @ur. II1-52. [IpyHUKIIHA CX€Ma Ha YHHUBEpCAJIHA
Karo mpumep na ¢ur. III-52 e npusenena TPHULHUPKYJIAMOHHA XUIPABINYHA CHIIOBA
IPUHIUIIHATA CX€Ma Ha TPHULHUPKYJIALHMOHHA peaBKa:

(t.e. ¢ Tpum XHOPOAWHAMUYHH amapara) 1-nuzenos pBuraTen; 2-kapIaHeH Bai; 3-
XHIPOMEXaHWYHA TpelaBKa, pa3paboTeHa OT TOBHIIABAINA 350HA TPE/ABKa; 4-

TYypOOCHEMHUTEI; 5-MapIIpPyTeH
TypOoTpanchopmarop; 6-IycKoB
TypGoTpanchopmarop; 7-pesepcop; 8, 9-Tprenu
CbCAMHUTECIIN 3a MPCJACH U 3aC€H X0
B mu3estoBUTe JIOKOMOTHBH TT'M-3A (¢ momuOCT 550 kKW).
3a moaIbpKaHETO Ha BE3MOXKHO HAal-BUCOKH CTOMHOCTH HA K.II.JI. B IIeNTUsl pa0OTEH AMAa3oH
Ha MpeJaBKaTa MPexXoqbT OT €lHA HEeifHa CTeNeH Ha Jpyra ce OChLIECTBSIBA B ClieAHATa
MIOCIIEZIOBATEIHOCT: TPH TMOTENNIIHE C pabOTHa TEYHOCT C€ 3albjBa CaMO ITyCKOBHUST
TypboTrpanchopmatop 6 (pur. I1[-52), kaTo TernuTenHATa CHIIa HA JOKOMOTHBA M€ CE M3MEHS
B CHOTBETCTBHE ¢ kKpuBata 1-2 (Bxk. ¢ur. 111-53), a k.1m.4. Ha 3aABIWXKBaHETO - 10 KpuBaTa O-a;
MIPU ABMXKEHHE ChC CPEHU CKOPOCTH C€ M3MOJI3yBa MAapIIPYTHUAT TypOOTpaHcopmMaTop 5,

cbBeTckust nHcTUTYT BHUTU 32 n3nonzyBane
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KOWTO ce BKJIIOYBA B pabora (4pe3 3ambiiBaHe ¢ pabOTHA TEYHOCT), CIIE] KaTo ITyCKOBHUST
TypboTpanchopmarop 6 6pae m3npasnen. Ha ¢ur. III-53 MOMEHTHT Ha BKIIOYBAHETO HA
MapuIpyTHHsI TypOOTpaHCPOpPMATOp CE XapaKTepu3upa ¢ TOUYKa a, KOATO ChOTBETCTBYBa Ha
€HAKBU IO CTOMHOCT K.I.A. Ha jABata TypOorpanchopmaropa; TypOocheamHHUTENAT 4 ce
BKJIFOYBA TIPU Hall-IeKu ycioBus Ha ABmkeHueto. Ha ¢ur. III-53 BkimrouBamero Ha TO3M
XHIPOAWHAMHUYCH anapaTr B padoTa (KOeTo ce MpeaxoKaa OT M3MPa3BaHeTO Ha MapIIPyTHHS
TpaHchopmaTop ot paboTHAaTa My TEUYHOCT) CE XapaKTepU3upa OT TOYKa B, a U3MCHCHUATA HA
K.IL.J. ¥ TETJINTETHATA CHJIA HA JIOKOMOTHBHOTO 33JBM)KBaHE - ChOTBETHO Ype3 KPUBUTE c—d
u3—4.

[Ipy nnaBHOTO W3MNpa3BaHe W 3albJIBAaHE HA MOPEAHUTE XHIPOAMHAMUYHHM 3BCHA Ha
MpenaBKaTa MPEBKIIOYBAHETO HAa HEWHWTE CTEMEH M Ce OCHIIeCTBABa 0Oe3 crmajaHe Ha
TerauTeNHaTa cuiia A0 Hymna. CaMoTo MpeBKII0YBaHE HA XUAPOJUHAMHYHHUTE arapaTd MOXKe
na ObAe aBTOMAaTH3MPaHO B 3aBUCHMOCT OT CKOPOCTTa 4pe3 EJIeKTPOMArHUTHH WJIH
CJICKTPOXUIPABIMYHH YCTPOMCTBA.

Ot ¢wur. I1I-53 ce BmxkOa, e TATOBaTa XapaKTePUCTHKA Ha 3aIBIOKBaHeTO (KpuBarta 1—2—
3—4) nobpe ampokcUMHpa KbM TEOpETHYHATa KpHWBa Ha TOCTOSHHATAa MOITHOCT (KpHBaTa,
MoKa3aHa ¢ MyHKTUpaHa JuHHA). ToBa yclIoBHe, NTOMBIHEHO C BUCOKHUTE M M3MCHSIIM CE B
TECHH TpaHUIM CTOWHOCTH Ha K.ILA. (O—a—b—c—d), ocurypsBa mocrosHeH paboTeH
PEeXHMM Ha JU3EIOBUS ABUTATEN U ITHJIHO M3MOJI3yBaHe HAa HEroBaTta MOIIHOCT. OOmUAT K.11. 1.
Ha npexaskata e 0,73—0,80.

Ha ¢ur. 1II-54 ¢ noka3aHa NMpHHIMITHATA CXEMa Ha XHUJIPOMEXaHWYHA CUJIOBA INpEIaBKa,
XUAPOIUHAMHYHOTO TPEBKIIOYBAHE HA CTENEHHUTE Ha KOSITO CE OCHIIECTBSIBA MOCPEICTBOM
KOMILIEKCeH TypOoTpaHchopMmaTrop ¢ JABa HampaBisBallyd amapara. TyK HpeAaBaHeTO Ha
MOILIHOCTTA CE€ OCBIIECTBABA B JBa IIOTOKA: YpEe3 CIBHYEBOTO KOJENO Ha IJaHEeTHaTa
MEXaHW4YHa TIpefaBKa - HampaBO HAa OCTa Ha IUIAHETHOTO 3BHOHO KOJIENO W 4pe3
TypOoTpaHc(hopMaTopa 1 BEeHEla Ha 0CTa Ha IIAHETHOTO KOJIEINO.

Kommuiekcaust TypOoTpanchopmarop paboTu Kato TypOOTpaHCc(HOpMATOp MPU CKOPOCT HA
TypomHHOTO Konenmo n,<0,6n,. Ilpm TOBa nBara HampaBnsBamm amapatra HA; m HA, ca
HEMOJIBIKHH, Th KaTo ca 3aKIMHEHW C HETOJABIDKHUS KOpITyC Ha TypOoTpaHchopMaTopa
Yype3 ChbeAMHUTENH 3a cBoOOAeH X0 (pexxuM 1 Ha dur. III-55). Korato ckopocTTa Ha BpTEHE
Ha TYpOMHHOTO KOJEJO AOCTUTHE CTOHHOCT n, = 0,6 n,, (n, € CKOPOCTTa Ha BBPTEHE Ha
MIOMIIEHOTO KOJIeJI0), CKOPOCTTa Ha HamycKallara TypOMHHOTO KOJIENIO TE€YHOCT MOJydaBa
IMOCOKa CHBIAJANla C HANpaBICHUETO HA JIOMATKUTE HA HampapisBanus amapaT HA; B
pe3yATaT Ha KOETO HATHCKBT BHPXY MPYKUHUTE HA ChbEAMHUTENS 32 CBOOOACH X0/ OTcalBa,
TE€ c€ OCBOOOXKIAaBaT W MPEOU3BUKBAT 3alleTIBAHETO Ha HAIPaBISABAlIMs amapaT KbM
TypouaHOTO KoJeno T (pexum Il ma ¢ur. I11-55). Ilpu n, = 0,82 n,, mocokara Ha TEIHOCTTA,
Hamyckaia ooequaeHneTo ¢ HA ;| TypOMHHO KoJeno chBMaja ¢ HanpaBJICHHETO HA JIOTIATKUTE
Ha HampaBisBamus amapaT HA,, HaTHCKBT BBPXY NPYKHHUTE HAa HETOBUS CHEIUHHUTEN 32
cBO0OO/IEH X011 OTCIIabBa W B pe3yJNTaT TOW Ce CBBp3Ba ¢ MOMIIeHOTO Koeno I1 u 3amouBa nma
ce BBPTU COHOBPEMEHHO C HEro - KOMIUIEKCHHST TypOOTpaHC(OpMaTop ce MpeBphlla B
typbockeaunuten (pexum Il ot ¢ur. 1I1-55). [ToqoOHa XxuapoMexaHuvHa CHUIOBa MpeJaBKa
ce U3MOoN3yBa B CHBETCKMTEe am3enoBH JokomotuBH TI'M3. B peanmara mpemaBka ca
MIPEABUACHN TIBA PEKMMa - MaHEBPEH (Vmax = 30 km/h) m BmakoB (Viax = 60 km/h).
[IpenaBkara cbabpxa 32 350HM KOJIETA U 5 KapJIaHHU CheauHeHUs. K.IL.J. Ha KOMITICKCHUS
TypOoTpanchopMaTop mpu pekuM | € Nmax = 0,87, B pesxuM 1l - 1max = 0,89 1 B pexnm 111 -
Nmax = 0,93. O0muAT K.II.A. HA XUAPOMEXaHWYHATA TpelaBKa Bapupa B TPaHHUIHTE: 1) ~
0,73—0,75.
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@ur. [II-56. XunpoMexaHnuHa cUiIoBa npeaaBka “Maiibax-Mekuapo”

6. MHorockopoctHa XxugpomMexaHudHa npefaBka C MEXaHWYHO NPEBKIHYBaAHE Ha
creneHuTe. TunmdeH mpenacTaBUTEN Ha MPEJaBKUTE OT TO3W BHJ € MpenaBkara ,,Maibax-
Mexkuapo", KkuHeMaTHYHaTa cXeMa Ha KosATo ¢ Tokaszana ma ¢wur. I1I-56. Ta ce cvcrom oT
MOBH-IIABAIla JIBOMKA 3b0HU Koyiena 1, TypOoTpanchopMaTrop 2 M CKOPOCTHA KYTHS ChC
crenienu 3, 4 u 5. OcoOeHOCT Ha TypOOoTpaHchopMaTopa e, 4e TYPOHMHHUAT My POTOP JIOIMyCKa
OCOBO M3MecTBaHe. B MOMeHTa Ha MPEeBKIIIOYBAHE HA CTCIICHUTE Ha MEXaHHYHATA Tpe/IaBKa
paboTHHUTE JOTIATKH HAa TypOMHHOTO Koyeno T ce M3TIacKBaT OT HAIATaHeTO Ha paboTHaTa
TEYHOCT BBH OT Kpbra Ha HeiHaTa IUPKYJIAlMsI U Ha TIXHO MSCTO CE BbBEXKJA TYPOUHHOTO
kouiesio T', YMHTO JIOMATKHU ca Taka Pa3MoJIOKEHH, Ye Ch3/1aBaT MAIBK IO CTOWHOCT 00paTeH
MOMEHT. 3aToBa TYpOMHHUST pPOTOp JCHUCTBYBA M KAaTO TJAaBEH CHEJAWHHUTEN, M KaTo
CUHXPOHHU3aTOp, OOJIEKYaBall] BKIIOYBAHETO HA IOMPYYHHTE CHEAMHUTSIIM Ha OTACITHHUTE
CTETICHH.

Perynmupyemara MexaHu4Ha MpeaBKka (CKOPOCTHATA KYTHsI) CE ChCTOH OT TPH JBOWKHU 3bOHH
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@ur. [1I-57. TaroBa xapakTepuCTHKa Ha JU3EIIOB
JIOKOMOTHUB, ChOPHKEH ChC CHIIOBA IIPEAaBKa
“Maiibax-Mekuapo”

KoJella, KOWTO ca TIIOCTOSHHO 3allelleHd |
KOUTO B pa3UYHA KOMOWHAIIMK Ch3JaBaT
YETUPU CTCIICHU B W3MEHCHHETO Ha OOII0TO
npempaBaTenHo  uucio. IlpemaBanero  Ha
BBPTANIUS MOMEHT OT W3XOOHHS Bal Ha
MEXaHWYHAaTa TMpeJaBKka JO  Baja  Ha
3a/IBIDKBAIllaTa KOJOOC C€ OCBHIIECTBABA Upe3
KapAaHHUS Bal 6 M €IHOCTETICHHHS KOHHYEH
penykrop 7. TsroBara XxapakTepuCTUKa Ha
JIN3EIIOBUS JIOKOMOTUB, ChOPBKEH C IMpEeAaBKa
,Matbax-Mekuapo", ¢ nokaszana Ha ¢wur. III-
57. llpenaBkuTe OT TO3W BUJ HaMHUpaT
MPWIOKEHUE TIPU MAHEBPCHUTE JM3CIIOBU
JIOKOMOTHBHY ¢ MomHOCT 150—750 kW.

B. XugpomexaHudHa curosa npegaska C
HescteneHHo n3MeHeHve Ha
npegaBaTtenHoTo 4ucro. Kem mpenaBkute
OT TO3W BHUJ CE€ OTHACIT MpeaaBkata ,J(usa",
mpousBexkaana ot ¢upmara ,,Doit" 3a
PYIHUYHU IH3EIOBH JOKOMOTHBH C MOITHOCT
o 75 kW, makcumanHa maca 15 Mg,

MaKCHMaJHa CKOpPOCT Ha aBmkeHume 16 km/h m MakcuMamHO TETTUTENTHO yCHIIHE TIPU
norerssae - 50 000 N.

KunematuuHaTta cxeMa Ha npejnaBkara ¢ nokasana Ha ¢ur. 11I-58. MomHocTTa Ha 1BUTATES
ce pasJiens Ha JiBa MIOTOKA: Ha XUApaBJIMUYCH, MPEMUHABAI NIpe3 TypOoTpaHchopmaropa, U Ha
MEXaHW4YeH, MPEMHUHABaIl Mpe3 3bOHUTE Koiena Ha Au(epeHIHaTHHS MEXaHU3bM C
MOCTOSITHHO M3MEHSIIO0 C€ TMpeNaBaTeHO YUCTIO0. J[BUraTensT MNpHUBEXAa BBHB BBPTCHE
YKpeIIeHaTa Ha Bajia a POJIKa ¢, CJIEOBATEIIHO U KoJiellaTa p Ha Au(epeHITMaTHISI MEXaHU3bM
B. Te3un konena pa3aensiT MOITHOCTTa Ha ABUTATEISI MEXKAY JBETE CIIHHYEBH Kojena 7 U S Ha
pPaBHU YacCTH WM B JPYrO MOCTOSHHO OTHOIIeHHe. Konemoto S e cBBbp3aHO ¢ MOMIIEHOTO
kojeno P Ha typOorpanchopmaropa C upes kyxus Ba f. CIBHUEBOTO KOJICIO 7 € YKPEIICHO
HEMOIBUKHO KbM

BoAMMHSA Bam b, Ha KOWTO mpemaBa Oe3
W3MEHCHUE BBPTAIl MOMEHT. TypOMHHOTO
konmeno T wHa TypOoTpanchopmaropa e
CBBP3aHO C Bajla b MOCPEACTBOM ChEIUHUTEIS
3a CBOOOJIEH X0 f 10 TaKbB HAYMH, Y€ BAIBT
MOXXE Ja ObJic NPUBEACH BBHB BBPTEHE OT a
TypOMHHOTO KOJIENOo, JOKaro OOpaTHOTO e
HEBB3MOXHO. [0 TakbB HAUMH CHEIUHUTEISAT
3a CBOOOJCH XOJ OCBILIECTBABA CYMHPAHETO :
BBpPXy BOJWUMHS BaJll Ha [JBara TIOTOKa B p
MOIITHOCT.

IIpu moternsHe Ha JOKOMOTHBA IUIAHETHUTE
KoJleNla p ce ThPKAaJAT M0 CIBHYEBOTO KOJIEIO
7, KOETO 3aeHO ¢ Bajia b € HemoABIKHO (n,=0),
KaTo 10 TO3W HAYHMH NPUBEXKIAT BHB BHPTEHE
CITBHUEBOTO KOJIEJIO S' ¥ CBBP3aHOTO C HEro
MOMITeHO KoJiesio P Ha TypOoTtpanchopmaropa. Trit KaTo BEPTAMUAT MOMEHT, N3pPa3XOaBaH
OT TIOMIIEHOTO KOJIEJIO, C€ yBeNW4YaBa MPOMOPIMOHAIHO Ha KBajpaTa Ha CKOPOCTTa Ha
BBPTEHE (B ClTydasi TOBa € CKOPOCTTAa Ha BbPTCHE Ha JIM3CIIOBHS JIBUTATEN ), IBUTATEIIAT IIIE CC
HaTOBapH N0 TakaBa CTEIEH, Y€ HE3aBUCHMMO OT IIBJIHOTO MOJaBaHE HAa TOPUBO Jla 3ama3u
CPaBHHUTEIHO HHCKAa CKOPOCT Ha BBPTEHE M aKO MpeJaBKaTa € opa3MepeHa 10 TaKbB Ha4WH,
Yye Ta3u MOHIKEHAa CKOpOCT Ja Bh3nu3a Ha 50 - 60% OT mbJiHaTa CKOPOCT Ha JU3EIOBUS
JIBUTATEJ, TOM I1e pa3BUBa MAKCUMAIHUS CH BBPTSII MOMEHT.
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@ur. III-58. Cxema Ha XUIpOMEXaHHUYHA CUIOBA
npenaska “@oit”
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[Ipu yckopsiBaHETO HA IOKOMOTHBA MTPEABATEIIHOTO OTHOIICHUE s HamalsiBa BCIICICTBHE
n 2

HApacTBAHETO Ha Ny KAaTO eJHOBPEMEHHO ¢ HETr0 HaMaJIsBa W JISTbT Ha Mpe/laBaHaTa upe3

TypboTpancdopmaTopa MOIHOCT. B pesynraT oOmuAT K.11.1. Ha peJaBKara ce MOBUIIaBa B

CPaBHEHUE C K.ILJ. Ha OTACIHUS TypOoTpaHcdopmarop u goctura 10 94%.
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