Tnasa 111

PEBEPCHUPAHE HA IIOJABUXHUSA CBbCTAB

PeBepcupaHeTo Ha MOABIKHUS ChCTaB CE OCHIICCTBSIBA 10 1B OCHOBHU HaYMHA:

a) Ype3 HEeIoCPEICTBEHO PeBEPCUPAHE Ha TSATOBHS JIBUTATEI,

0) 4pe3 U3MEHsIHE NTapaMeTpUTe Ha CUIIOBATa Tpe/iaBKa MPU HEU3MEHHA IM0COKa Ha BBPTEHE
Ha TATOBHUS IBUTATEIL.

[IbpBUSAT HAYMH Ha peBepcUpaHe Mpenrnoiara M3MOJ3YBAaHETO Ha MPOCTH HEPEryJINpyeMH
CHJIOBH TpeJaBKH. [IpWIOKUM € TIpu JIOKOMOTHBHTE, 3aJIBWKBAHU OT CIEKTPUYECKH,
MHEBMATHYHU WM TTAPHH TATOBH JIBUTATEIH.

Bropusr HaunH Ha peBepCcUpaHe ce U3MOI3YBa MPU JOKOMOTHUBUTE, TIOTYYaBally 38/ IBUKBAHE OT
JI3EIIOB JIBUTaTeN WIH OT BBPTSI C& MaXOBUK.

43.PEBEPCUPAHE HA TAT'OBUTE JIBUT'ATEJIN

1. Pesepcupane ma nocmosHHOmMoKogume msacosu enekmpoosuzamenu. OCBILECTBsSIBA CeE
Yype3 M3MEHSHE IMOCOKaTa Ha TOKa, MPOTHYAI Ipe3 KOTBEHAaTa HaMOTKa WMJIM Mpe3 HaMOTKaTa Ha
TJIaBHUTE TIOJIFOCH, B PE3YJITAT HAa KOETO KOTBATa Ha JBHTATEIsl MPOMEHS MOCOKaTa Ha BBPTEHETO
cu. [IpeBkirouBaHETO Ha CHOTBETHATa HAMOTKAa (KOTBEHa WJIM Ha TJIABHUTE IIOJIIOCU) Ce
M3BBPIIIBA [IPH NMPEKHCHATO 3aXPaHBAHE HAa CUJIOBATa BEpUTa.

2. Pesepcupane na paouanno-o6ymannume mseosu osueamenu (IHEBMAaTUYHU WM TIAPHU).

a. PeBepcupane Ha MHOTOLMIMHIPOB, paJHaIHO-OyTajJeH ITHEBMATUYCH JBHUraTell C
eaHOoCTpaHHO jeiictBue. OcChIIeCTBsIBA €€ 4Ype3 KOMaHICH MEXaHHM3bM, KOHTO OTBaps
3axXpaHBalus KIAllaH Ha IWIHHIBPA, paOOTHHUAT XOA Ha OyTaaoTo Ha KOWTO OW 3aBBPTSII
KOJISTHOBHS Baj B n30paHaTa MOCOoKa.

0. Pemepcupane Ha paaualHO-OyTaJieH IHEBMATUYCH WJIM TApEH JBUTATE]I C JBOHHO
nerictere. OCBINECTBABA CE Upe3 MUObpa Ha PA3MPEACTUTEIIHOTO YCTPOUCTBO, KONTO, MPUBEICH
B JIBIDKEHHE OT MAIIMHKCTA, OCUTYPsBa MOJIaBaHETO HAa Tapa MM CT'CTEH BB3MIyX OT CTpaHaTa Ha
OyTaJioTO, KOSATO OM OCHrypuwiia 3aBbpPTaHE Ha JIOKOMOTHUBHHUTE KOJIOOCH B TIOCOKa, OOpaTHa Ha

MpEIUIIHATA.
pe I} 44. PEBEPCHUPAHE HA HU3XOAHUS BAJI HA CUJIOBATA
, \'_) n, MPEJABKA
1:\ / % - PeBepcuBHM KaTO MPaBUIIO Ca CAMO PETYIUPYEMUTE
x N CHJIOBH IIPEIaBKHU.
I:/_q . a. PeepcupaHe Ha U3XOIHUS BaJl HA
Y, : Iry * XUIpOCTaTUYHATa CUJIOBA MIPEAABKA - OCBLIECTBSIBA CE
- /& T ¥ ype3 NPEBKIOYBAHE HA MOHTUPAHUTE KbM
Pa3npeaenUTEIHOTO YCTPOMCTBO HA XUAPOABUTATENS
22 V 4 EE\ Zé HaIopeH M OTBEXKIAI TPHOOTIPOBO/I.

0. PeBepcupaHne Ha W3XOJHUS BaJl HA MEXaHUYHATA

CHJIOBA TIpEJIaBKa - OCBHIICCTBSBA CE Upe3 CIIeIHUANICH

BB3€N ,,MEXaHUUYEH peBepcop”’, KOMTO ce CHhCTOM OT

®ur. IV-4 Cxema Ha MEXaHHYCH BOJICIIIO KOHHYHO 3B0HO Koyeno z; (¢pur. IV-4) u nse

peBepeop TIOCTOSHHO 3alleTIeHN C HErO BOAMMH 350HH KOJena z, 1

73, KOUTO ca CBOOOIHO 3akperneHn (JrarepyBaHH) BbpXy Bomumus Bai II. Upes mocraBsHETO Ha

MOJIBWXKHUS €JICMEHT Ha yrpasisiBainus cbequauten YC B NSBO WIH JSCHO MOJOXKCHHUE TOM IS

OCBINECTBSIBA KHHEMAaTHYHA Bpb3Ka Mexy Baia Il U 350HOTO KOJENo 7, WU Z; a C TOBA - U
peBepcHpaHeTo Ha Baja.
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Tnasa IV

CIIMPAHE HA BJJAKOBETE CIITUPAYHU YPEJIBA
45. OBIIY CBEJIEHHS

HopmMmannara ekcruioaraiiusi Ha BIAaKOBUS ChCTaB MPEAToara NepruoAMYHOTO OrpaHHYaBaHE,
HaMalsiBaHE M IIBJIHO TIOTacsBaHE Ha JOCTUTHAaTaTa oOT HEro CKOPOCT CBhOOpa3HO
MECTOIIOJIOKEHUETO MY IO JIbJDKMHATA HAa TS, ThH KaTO TOBa OIpaHUYaBaHE U IOTacsBaHE Ha
CKOPOCTTa C€ OCBIICCTBSIBA YPEe3 HW3KYCTBEHO CBH3JIaBAHOTO B CIHUPAYHUTE HWHCTAJIAINUN
CBHIIPOTHBHUTEIHO YCHIIME, O€30IMacHOCTTa Ha JBIDKEHHETO Ha BJIaKa W BH3MOXKHOCTTA 32 W3-
MOJI3YBAaHETO HAa TIO-BHCOKH CKOPOCTH Ca B TMpSKa 3aBUCHMOCT OT BHAA, KadecTBara u
M3MPaBHOCTTA HA HErOBaTa CliMpayHa ypeaoa.

U Taka Ha ciupayHarta ypea0a Ha Bllaka ce Bb3Jlarar ClIeIHHUTE (yHKITHH:

a) peryimpane Ha CKOPOCTTa Ha JIBIDKEHUETO B OIPE/IEICHN TPaHHIIN;

0) IBJIHO CITUpaHe Ha BIIAKa,

B) 3aJ/bpyKaHE Ha CIIPCHHUS BJIaK (T.€. OCUTYPSBAHETO MY CPEIIly CAMOBOJIHO TOTETJISHE).

[IsnHOTO CiMpaHe MOXKe a Ob/Ie OCHIIECTBEHO IO 1B HAUWHA!

paboTHO, T.e. C HOPMAJHO (TEXHUYECKH U UKOHOMHUYECKM OOOCHOBAaHO) 3a0aBsHE Ha
CKOpPOCTTa Ha JIBUKCHHETO Ha ChCTaBa JI0 HETOBOTO OKOHYATEIIHO CITUPAHE, H

EKCTPEHHO - ¢ MTHTEH3UBHO ITOTacsBaHe CKOPOCTTA Ha JABMKEHHETO Ha ChCTaBa JI0 HETOBOTO
ITBJTHO CTIMPAHE.

PaGotHOTO cCnmMpaHe ce mpwiara Npud TPUCTUTAHETO HA ChCTaBa Ha TOBapHHUTE U
pa3ToBapHUTE IMyHKTOBE, B JIeTIaTa, pa3MUHABKUTE WU HA APYTH, ONPEIEIIEHH 3a CIIUPaHe MEeCTa.

ExcrpeHHOTO crimpaHe ce mpwiiara MpH BHE3aITHO BH3HMKHAIA HEM3IPABHOCT HA PEJICOBHUS
I'bT WJIM HA EJICMEHTH OT ChCTaBa MPHU OMACHOCT OT MPEAU3BUKBAHE HA 3JIOMOIYKa U JIp.

XapakTepHO 3a U3IOJ3YBAaHUTE B MOJA3EMHUTE PYAHUIIM BIAKOBHU CHhCTaBU €, Ye CIIMpayHATa
ypenda Ha JIOKOMOTHBA OOMKHOBEHO € €AMHCTBEHUAT H3TOYHHUK HA CITUPAYHA CHIIA.

BrakoBuTe KOMITO3UITUY, U3MOA3YBAaHH B OTKPUTHUTE PYIHUIM, KATO MPABWIO ca 00pa3yBaHU
OT BaroHW, MPUTEKABAIIH COOCTBEHH CITIUPAYHU YPEIOU.

1. Cnupauen nvm. Taka ce Hapu9a pa3CTOSHUETO, KOETO BIAKHT M3MHHABA OT MOMEHTA, B
KOWTO MallMHHWCTHT BKIIFOYBA CIUpadHaTa ypeada, A0 MOMEHTAa, B KOMTO BIAKBT MPEKpaTsiBa
nBrkeHneTo cu. CIHpavYHUAT BT € OCHOBHUAT KPUTEPHUI B Ipolleca Ha ITBJIHOTO CIIMPAaHE Ha
BIIAKA.

HenusT cnmpadeH mTbT MOXKE Ja C€ pas[eNd Ha JBE€ YacTH: IbT, M3MHUHABaH OT BIIaka 0
3aJICHCTBYBAaHETO Ha CIUpayHaTa CUCTEMa, W IbT, M3MHHABAaH OT BJIaKa CJEN TOsBara Ha
CIMpavyHaTa CHUia.

OdueBumHO €, Y€ TpW pPaBHH ycioBHS (TOJEMHHAa Ha BIIAKOBUS CBHCTaB; CKOPOCT Ha
IBIKEHHETO B HAYaJIOTO HA CIIMPAYHHUSA MIPOIIEC; HAKIIOH HA yYacThbKa OT PEJICOBUS IBT, IO KOHTO
Ce M3BBPIIBA CIUPAHETO) roJIEMUHATA HA CIUPAYHUS IBT I ce o0ycliaBs OT TOJIeMHUHATa Ha
CIMpavyHaTa CHjia M OT BpEMEKOHCTAaHTaTa Ha CIIMpadHaTa ypeaoa.

CernacHo [ITh MakcuManHHMSIT CHUpadeH BT 3a PYyJAHAYHHUTE BIIAKOBH CBHCTaBH CE
OrpaHUYaBa, KaKTo CJIC/Ba;

3a moa3eMHu pynHuiM: 40 m - KOraTo ce TPaHCIOPTHpAT ToBapu, U 20 m - Koratro ce
TPaHCIIOPTUPAT X0Pa;

3a OTKpPUTHU pyAHULM - 250 m.

2. Cnupauna xapaxmepucmuxa c€ Haprdya 3aBHCUMOCTTA Ha CIMpPAYHATa CHJIa OT CKOPOCTTA
Ha JIBIKECHUETO HA ChCTaBa, T.e. B=f(v).

Mexanuuna ycmouuusocm ua cnupaunus npoyec. OOyclaBs ce OT CaMOpEryJIupaiiiuTe
CBOICTBA Ha CIIUpayHATa CUCTEMa M CE M3pa3siBa B CIOCOOHOCTTA HA CUCTEMAaTa aBTOMAaTUYHO Ja
MIOIbpKA OIpeNielieHa CKOPOCT Ha JBM)KEHHE Ha Biaka. CIiMpadyHWTe CHUCTEMH, MPHUTEKABAIIN
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no0pa MeXaHW9YHa yCTOMYMBOCT Ha CIIMPAYHHUS MPOIEC, ca 0COOEHO MOAXOSIIN 33 PeryIupaHe
CKOpPOCTTa Ha IBUKEHHETO Ha BJIaKa MPH CITyCKaHETO My O HaKJIOH.

46. MEXAHUYHO CIIMPAHE

1. Obwu ceedenus 3a MexanuyHume CRUPa4Ku.

Bcesika MexaHW4HA cIMpayvka ce ChbCTOU OT:

a) Tpuella IBOHKa, IpeIn3BHUKBalla HEMIOCPEACTBEHO MOsIBaTa HAa CIIMpayHaTa cuja;

0) U3TOYHUK HA MPUTHCKAINA CHJIA;

B) CIIMpavHa JIOCTOBA MpeIaBKa, CBhP3BAllla M3TOYHKMKA Ha MPUTUCKAINATA CUJIA C AaKTHBHHS
€JIEMEHT Ha TpuelnaTa JBOHKa;

T') yIpaBJsBaIl MEXaHU3bM.

B JI0KOMOTHBHHUTE MEXaHUYHU CIIHPAYKU AKTUBHHAT (YIPABISIEMHUST) €JIEMEHT Ha TpUellaTa
JIBOWKA KaTO MPaBHJIO € YeINIOCT, KaTo CIIOpe/ BHJA Ha eEMEHTa, KbM KOWTO Ta3W 4YeiioCcT ce
MpUTHCKa (XOJOBO KOJENno, TUCK, OapabaH WM peica), CIMpadkara ChOTBETHO C€ Hapuya
KOJIeCHa, TUCKoBa, bapabaHHa mim pesncosa (¢dur. IV-5).

Konecuute Mmexanmanan crimpadku (¢ur. IV-5 a, 6) ca HamepriIn HaH-IIIPOKO PHUIIOKEHHUE B
PYOHUYHHUTE JTOKOMOTHBH M Ca TSXHOTO OCHOBHO CIIMPayHO cpeAcTBO. HemocTaThkbT Ha TO3M
BUJ CIIUPAYKH C€ CHCTOM B TOBa, 4e NepudepusTa Ha OaHIaKa MOCTOSHHO CE 3aMbpcsiBa OT
THPKAISIHETO TI0 peJicaTa, Mopajn KOeTo KOSQUIMEHTHT Ha TPUEHE MEXJTY YEIIIOCTTA U KOJIEJIOTO
ce U3MEHS..

[Ipu muckosute (dur. IV-5 0) u OGapabanuure (pur. IV-5 6, 2) cnupauku paboTHHUTE
MOBHPXHOCTH HA TPHUEIATa JIBOWKA ca 3alllUTeHH OT 3aMbpcsBaHe. BbIpeku ToBa MpeInMCTBO
TE3U CIHUPAYKH HAMUPAT OTPaHUYUEHO MPUIIOKECHUE B PYJTHHYHHUTE JJOKOMOTHBH TIOPAJIH JIATICATA
Ha JOCTaThbYHO CBOOOJHO MPOCTPAHCTBO (OCOOEHO NpPU MHUHHUTE JIOKOMOTHBH) 32 TSXHOTO
MOHTHpaHE MEX]y XOJIOBUTE KOJIelia Ha KOJIOO0CTa.

Pencosute ciupaukwu (ur. [V-5 e) ce u3mon3yBar camo KaTo AOMBIHUTEITHN CITHPAYKH.

Konecnure uentoctHu cnmpauku O6uBat ¢ egHoctpanHo (¢ur. IV -5 6) u aBycrpanno (¢wur.
IV-5 a) pelictBue. IlpenuMcTBOTO Ha IBPBUTE CE€ CHCTOM B 3aJEHCTBYBAaHETO HM 4pe3
CPaBHHUTEIHO TPOCTa JIOCTOBA MpEJaBKa, a HEJIOCTATHKBT UM - B IpElaBaHETO Ha CHIIATa,
MPUTHUCKAIA YEJIOCTTa KbM KOJIEJIOTO, JUPEKTHO B JIarepuTe Ha KoioocTa. IIpennMcTBOTO Ha
JIBYCTpaHHO AEWCTByBallaTa 4dentocTHa crnupadka (¢ur. IV-5 a) e, ye HaTuckOBUTE CHUIM Ha
JIBETE YEIIOCTH B3aUMHO C€ KOMIICHCHpAT, NMPH KOETO W HATOBApBAHETO (A CIENOBATENHO U
M3HOCBAaHETO) Ha KOJIOJIKHTE TIPU Ch3/IaBaHeTa Ha ellHa M ChIlla CIIUpavHa CHJIa IIe € JBOWHO I0-
MAJIKO, OTKOJIKOTO IPH €JHOCTPaHHATa CIIHPayKa.

125



@ur. IV-5. CxeMu Ha TOKOMOTHBHU MEXaHUYHH CIIHPAYKU

Huckosure (¢pur. IV-5 0) u 6apadbannute (ur. IV-5 6, 2) yenocTHr crimpavky KaTo MPaBUIIO
ca ¢ IByCTpPaHHO AeHCTBHE.

MexaHUYHUTE CIUpAadKd HAa PYJHUYHATE JIOKOMOTHBH Ca C pPBYHO, ITHEBMATHYHO,
XUJIPABIMYHO, CICKTPOMArHUTHO Y KOMOWHUPAHO 3a/IBHXKBAHE.

[Ipu ppunHO 3anBwkBanuTe criupadku (pur. [V-5 @) U3TOUHUK Ha MpUTHCKANA CHIIA €
KHHEMaTHYHaTa JBOWKa OEe3KOHEYeH BHHT - MIbTyBalla TaiiKa, MPH KOETO BHHTHT CE€ MPUBEXKIA
BbB BBPTEHE OT MYCKyJHaTa cuia Ha MamuHHCcTa. CHupadykuTe OT TO3W BUA HaMUpat
CaMOCTOSITEIHO NPHJIOKEHWE CaMO MPH JEKUTE M CPEOHUTE PYyIHUYHH JIOKOMOTHBH. TexeH
OCHOBEH HEJIOCTAThK € CPABHUTEIHO TOJIIMOTO BPEMeE 3a 3aJIeiiCTBYBaHE - OKOJO 4 S.

[THeBMaTHYHUTE W XHUIPABINYHUTE MEXaHUYHU CHUPAYKU CE 33BM)KBAT OT €HEprusTa Ha
CI'bCTCHMSI BB3IyX WIA OT HaMHUpallara ce IMoj Hajsrane paboTHa TeyHOCT. M3TOYHUKBT Ha
MPUTHUCKAILA CUJIa TIPY TO3U BHJ CIIUPAYKH € enHoOyTanHusT (pur. IV-5 6) unn apyOyramHusar
(¢wur. IV-5 0) cunoB numuaABp. OCHOBHO NMPEUMYINECTBO HA MMTHEBMATUYHOTO M XUAPABINIHOTO
3a/IBIKBaHE HA MEXaHMYHUTE CIHPAYKH € TSIXHOTO ObP30 33eliCTByBaHE (BPEMEKOHCTAHTAaTa Ha
crupavyHara ypenoa He HajMHuHaBa | s), MOpajy KOETO T HAMHUPAT BCE MO-IIMPOKO MPUIIOKECHUC
B PYOHHUYHHUTE JOKOMOTHBH.

W3TOYHMKBT HaA TPUTHCKAIA CHJIAa TpPH EJIEKTPOMArHUTHO 3aJBIKBAHATE MEXaHUYHU
cnupaukd Moxe na O0bae odopmeH kato coieHown (dur. IV-5 2) unm xaTo enekTpomarHuT-
YEIII0CT, KOMUTO TPUTEXKaBa CBOOO/A Ha JBMKCHUE B PABHMHA, NEPIECHAUKYISIpHA Ha paboTHaTa
MOBBPXHOCT Ha pencara (pur. IV-5 e). B pyaHUYHHTE JTOKOMOTHBH HaMHpa MPHUIIOKCHUE
€JICKTPOMArHUTHOTO 3a/IBHXKBAaHE HA CIIMPAYKUTE OT BTOPHUS BUJ. Bpemero 3a 3ajeiicTByBaHe Ha
€JIEKTPOMAarHUTHATa PEeJIcoBa cIupadka e okojo 1,85 s.

IIpn koMOWHMpaAHOTO 3aABIKBaHE HAa MeXaHWYHHWTE crupadkw (¢pur. IV-5B) oCHOBHOTO
3aJIBIKBAHE Ce OCBHIIECTBSIBA UPe3 XUIAPABINYCH WM THEBMATUYECH CHJIOB IIMIIMHABD, TOKATO Ha
PBYHOTO 3aJBHKBAHE C€ Bh3JaraT CrioMaraTeHu (DYHKIUH - 3a]bpXKaHE Ha CIIPEHUS BIAK IMPH
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MIPOIBIDKUTETHH MTPECTOM U AyOIMpaHe Ha OCHOBHOTO 33/IBIKBAaHE IIPH MOSABA HA HEM3IPABHOCTH
B HEro. Bcwuku pyHUYHM JTOKOMOTHBH KaTO MPABWIIO Ca OCHUTYPEHHU C PHUHO 3aJBIKBAHE Ha
MEXaHUYHUTE CITUPAYKHU.

2. Mexanuuna cnupauna. cana. MexaHWuHaTa CIMpadyHa CUjia Bb3HHUKBA B pE3YydTaT Ha
TPUEHETO Ha CHUpAvYHATa YENIOCT 110 ITOABIKHUS €IeMEHT Ha TpHelaTa JBOWKa Ha CIUpadKaTa,
KaKTO U B pe3yJITaT Ha B3aMMOJICUCTBUETO Ha OaHIaxa C pelicara.

CrupayHusT MOMEHT, Ch31aBaH OT MEXaHUYHOTO CITUPAHE Ha eHa KOJI0OC, 111e Ob/e

D ]
MC:X}E:N¢¢D, (IV-31)

KBJIETO
Q = Ny'¢ e ¢dpuknmoHHaTa Cwia, Ch3laBaHa OT MPUTHCKAHETO HA €dHA KOJOJKA KbM
MTOJIBWKHUS €JICMCHT Ha TPUEIATa JIBOIKA;
Ni' - cuara Ha HaTHUCKA, YIIPAKHSABAH BbPXY €/IHA KOJIOJ/IKA,
¢ - KOeQUIMEHTHT HA TPUCHE MEXK]y CIIMPAaYHATa KOJIOJIKA U TOJBW)KHHUS €IeMEHT Ha
JIBOMKATA;
D - nuameThpbT Ha paboOTHATa MOBBPXHOCT, KbM KOSTO CE MPHUTUCKA KOJIOJKATa Ha
CIHpavyKaTa.
CrriacHo paBencTsa IV-31 u II-76 crimpadnara cujia Ha KOJIOOCTa e OBhe
' D
B, =2N, ¢—, (IvV-32)
Dk
KbJIeTO Dy € IMaMeThpbT Ha Kpblra Ha THPKAISIHETO Ha X0J0BOTO KOJIEIO.
[Ipu xonecuuTte yemocTHU cimpadku (dur. IV-6 a) D = Dy u cnegoBarenHo paBeHcTBo [V-32
e nobue Buia

B, =2N, ¢. (IV-33)

IIpu Gapabanaute democtHr crmpadku (dur. [V-6 6) D = Ds u cinegoBarenHo paBEeHCTBO
(IV-32) me nobue Buma

' D
B, =2N, ¢—"p (IV-34)
Dk
KBICTO D6 € TUaMCTbPHT HA pa60THaTa MMOBBPXHOCT HaA CIIMpavYHUSA 6apa6aH.

@ur. IV-6

3a xonecHute W OapabaHHMTE YENIOCTHHM CIMpPAadkKd € B cuia HepaBeHCTBO [I-79, T.e.
HOpMaJTHOTO (0€3 3aKIMHBaHE Ha KOJeaTa) CIMpaHe IIe Ce Pealn3nupa, ako

B, <PWY. (IV-35)
OTHeceHo 3a IeNHst IOKOMOTHB paBeHCTBO 1V-35 m1e ce mpeoOpasysa o CIIeTHUS HAdH:
B=¢N<P_ ¢, (IV-36)
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KBJIETO
N e cymapHaTa Cijia Ha IPUTHCKAHE HA CIUPAYHUTE KOJIOIKH;
N =n2Ny’ - 3a konecuute criupauku (popm. IV-33);

D
N= ncn2Nk’D—6 - 3a OapabanauTe cimpayku (popm. 1V-34)
k
KoedunneHTsT Ha TpHeHe MEXIy CIHpPaYyHUTE KOJIOJKM W OaHIaxa ce mpHeMa Mpu
pyaHHIHUTE JTJOKOMOTHBHU ¢ = 0,18-0,2 (32 4yryHEHHU KOJIOJIKH) WIH CE€ N3UMCIIABA TTO hopMyIiaTa

' Y 4100
0,00016N, +100 36

0,000080N, +100 5-¥ +100
3.6

b

¢ =06 (IV-37)

KBJIETO
Nk’ € HaTUCKBT BBPXY €AHAa KoJonkKa, N;
V - CKOPOCTTa Ha JABWKCHHE, M/S.

[Ipu nuckoBuTe M OapaOaHHUTE MEXAaHWYHH CIIHUPAYKH KOS(PHUIIMEHTHT (@ € MO-TOJISIM OT TO3U
IPU KOJICCHUTE CIUpPAyKd (MOpajy 3alllUTEHOCTTAa HA TPHUCIIUTE MOBBPXHOCTH OT Biara u
3aMbpCsIBaHe) ¥ TOBA € TAXHOTO TOJISIMO TIPEIUMCTRO.

Ot dopm. IV-36 crmensa, 4e MakCHMaHO JOITyCTHMAaTa CyMapHa CHWja Ha TPUTHCKaHEe Ha
CIUPAYHHUTE KOJIOJKH IIe ObJ/Ie

Nmax = Pcn %‘6})@1 p (IV—38)

KbIETO O = — ce Hapuya “KOe(MIMEHT HAa NPUTHCKAHE HA CIHMPAYHUTE KOJOAKK WU IO0KA3Ba

KaKBa 4acT OT CIIMPAYHOTO TETJIO CE peaTu3npa KaTo CiipadeH HATHCK.

Toif KaTo 3a pyJTHUYHU YCIOBUS KO€(DHIMEHTHT HA CIETJICHHE \y C€ M3MEHS B TPaHUIINTE
0,15-0,25, a xoedunuentsr ¢@ - B rpanunure 0,18-0,20, KOePUIMEHTHT HA MPUTHCKAHE HA
CIUpPaYHHUTE KOJIOJKH ChOTBETHO Ie mMa ctomHocT & = 0,7-1,25. 3a ga ce u3berHe obaue
€BEHTYATHOTO 3aKJIMHBAaHE Ha KoJyiejara MpH NpreMaHe Ha 3aBUIICHH CTOMHOCTH 3a O, CHIIUAT
koe(uIueHT 0OUKHOBEHO ce npuema B rpanuiure 0,8-0,9.

CrnenBa ja ce mogueprae, Ye¢ MaKCUMAIHOTO MPUTHCKAHE HA CHUPAYHHUTE KOJOAKU ((hopMm.
1V-38) ce u3nmon3yBa camo TpH €KCTPEHO CITUpaHe, JOKATO MPH pabOTHO CIMpaHe Ce M3IOJI3yBa
HaTUCKBT

N=(0,6 +0,75) Nax

HepasenctBoTo IV-36 He npencTapisBa orpaHUIYeHUE €AMHCTBEHO 32 MEXaHUIHHUTE PEIICOBH
CIHUPAYKH, MPU KOWTO IUTH3TAHETO Ha YeNOCTTa M0 peJicara € HeoOXOIrMa TMPEeArocTaBKa 3a
BB3HMKBAaHETO Ha crnupayHa cwia. Cuiara HEMOCPEACTBEHO Ce TMpejJaBa Ha pamara Ha
JIOKOMOTHBA WJIU BaroHa, a roJieMUHAaTa i ce Ompeess B ChOTBETCTBUE C PABEHCTBOTO

B = Nf,,, (IV-39)
KBJIETO
N e cuiata Ha HATUCK BBPXY YEIIOCTTA;
fin - KOEUITMEHTHT Ha TPUEHE TPH TLTH3TaHE MEKy YENOCTTa U peJicara.

3. Cnupaunu xapaxmepucmuxu na mexanuunomo cnupare. Ha dwur. IV-7 ca mokaszanu npara
OCHOBHU BHJIa CIIUPAYHH XaPAKTEPUCTUKN HA MEXaHUYHOTO CITUPAHE:

Kpusara 1 xapakTepusnpa MEXaHUYHUTE CIUPAYHU CUCTEMU, YAETO CIUPAYHO JICHCTBHUE Ce
[0JTy4aBa B pe3yNTaT Ha NMPUTHUCKAHETO HA METAIHU YeltoCTH (KOJIOIKH) BbPXY BBPTAIIUTE CE
Oangaxu Ha xogoBuTe Konena (ur. [V-5 a, 6) BbpXy HENOJABIKHO YKPENEHN KbM BaJla Ha
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koJioocta 6apabanu (dur. IV-5 6, 2) win crimpadau

muckoBe (pur. IV-5 0). Ilpm MexaHUIHHUTE »
CIUpayKy, TMPUTSKABAINIM W30POCHUTE TPHUEIIH
JBOWKH, C  YBEIMYAaBAaHETO CKOPOCTTa  Ha
JIBIDKEHUETO cOupadyHaTa cwia Hamansea. Haii-
rojisiMa CliipayHa CHjia c€ NoJy4yaBa Ipu CKOPOCTH,
ONU3KHU 10 HyJA.

KpuBara 2 =xapakrtepu3upa IeHCTBHETO Ha
pescoBa uenrocTHa cupadka (¢gur. V-5 e).

OT aHanu3a Ha CHHPAYHUTE XaAPAKTCPUCTHKHU

Ha MEXaHWYHOTO CITUpPAHE Ce BIDKAA, Ye KOJIECHATa,
IUcKoBaTa W OapabaHHATa YEIIOCTHH CITUPAYKH
(k. kpuBa 1) He ocurypsBaT MeEXaHUYHA
YCTOMYMBOCT Ha CHUpPAYHHUS IMPOIEC, a TOBa
CB3/aBa CEPHO3HA OMACHOCT OT W3NM3AHETO HA .. |v.7.  Crgpauss  xapakrepucricn  Ha
BIIAKOBHUSL ChCTAB OT KOHTPOJIA HA MAIIMHUCTA TIPH  viexaHMYHUTE CTMPAKH:
CIYyCKaHETO My IO HAKJIOH. PeryaupaHeT0 Ha  1-XapakTepHCTHKA Ha YeJIOCTHA KOJIECHA CIIMPauKa;
CKopocﬂa HpI/I TaKuBa CHI/Ipa‘{HI/I CHUCTEMH CE 2-XapaKTepI/ICTI/IKa Ha 49€JIIOCTHA pEJICOBA CIiMpavKa
OCBIIIECTBSBA Upe3 IMOCTOSHHATA HaMeca Ha MalIMHICTA, KOMTO peryinpa cuupadHus epekT Ha
CUCTEeMaTa Taka, 4e Jia MO IbpiKa HeM3MEHHA KejlaHaTa cKopocT. CrupavyHaTa XapakTepUCTHKA
Ha pelicoBaTa YelI0CTHA Crupavka (KpuBa 2) MoKa3Ba, ue Ta3W CIUpavyKa OCUTypsBa MEXaHUYHA
YCTOWYHMBOCT A0 OMpezesieHa CKOPOCT Ha JBM)KEHHE Ha ChCTaBa (T. /1), KaTo MPH MPEBUILIECHIE Ha
Ta3M rpaHUYHA CKOPOCT CITUpayKaTa 3ary0Ba caMOperyIupanuTe Cu CBOWCTBA.

4. Ineemamuunu cnupauxy. ITHEBMAaTUYHHUTE BIAKOBU CIHUPAYKU MOTaT Jia C€ pa3jeiisiT Ha
CIIETHUTE TPYTIN:

a) HEaBTOMAaTUYHH CITUPAYKHU C TUPEKTHO JIEHCTBUE;

0) aBTOMAaTUYHH CITUPAYKU C KOCBEHO JICHCTBUC;

B) aBTOMaTHYHHU CIHPAYKH C JUPEKTHO JEHCTBHE.

ABTOMAaTUYHH C€ HapU4YaT MMHEBMAaTUYHUTE CIIMPAYKH, KOUTO MPH pa3KhCBaHE Ha BIIAKa WIIN
Ha MOHTHpaHaTa I0 MPOTEIKECHUE Ha IIeNIUs ChCTaB Bb3YyXOIPOBOJHA CIIMpPayHa Marncrpaia, ce
3aJIeHCTBYBAT O€3 KOMaH/la OT MAallIMHKCTA. 3a Ja C& OCUTYPU TOBA UM JICHCTBHUE, KATO KOMaHJ/ICH
CUTHAJ 3a BKJIFOYBAHETO HA Te3W CIHMPAYKH C€ HW3I0JI3yBa TOHMKABAHETO HA HAISITAaHETO B
CIMpavyHaTa Marucrpaia.

HeaBromMaTtnyHu ca MHEBMATHYHUTE CIHPAYKH, KOUTO MOTAaT Jia Ce 3aJICWCTBYBAT Camo IO
CUTHAJ OT MAaIlIMHUCTA, N3pa3sBalll Ce B MOBUIIIABAHETO HA HAJSTAHETO HAa BB3IyXa B CIMpAYHATA
maructpana. [Ipu pa3kbcBaHe Ha BIaKOBHS ChCTaB WJIM CAMO Ha HEroBaTa CIMpavyHa Marucrpania
HEAaBTOMATUYHATA CIIMpPayKa c€ OCBOOOXKIaBa (ako IMpenu TOBa € OWia BKIIOYECHA) U TOBa €
OCHOBHUST 1 HEJOCTAaThK, KOWTO 5 MPaBH MOIXO/INIA 32 CIIUPAHE CaMO Ha OTAENEH JOKOMOTHUB,
HO HE ¥ Ha CBBP3aHMUTE C HETO BaroHU.

[THeBMaTHYHUTE CIMPAYKH, YAUTO CIUPAYHU IMIIMHAPU CE 3aXPaHBAT ChC CI'BCTEH BB3IYX
HaIPaBO OT JIOKOMOTUBHUS BB3AYIICH Pe3epBOap, Ce HapuuaT JUPEKTHO JICHCTBYBAIIH.

[IHeBMaTHYHUTE CMUPAYKW, YUUTO CIHPAYHU NHIMHIPH TPH 3aAeiCTByBaHa (BKIIOUEHA)
crupayka ce 3axpaHBaT ChC CI'BCTCH BB3JAYX OT CIIOMAaraTtelHH BB3IYINIHH pe3epBOapu, ce
HapuyaT KOCBEHO JIEHCTBYBAaIIIH.

JIOKOJIKOTO criMpadHUTe UWIMHAPA M apMaTypara Ha cHCTeMaTa MMaT YTeYKH Ha BB3AYX,
HaJISITAaHETO B CIIOMAaraTeHUTE BB3AYIIHA PE3epBOAPH W B CBBP3AHUTE C TIX CIHPAYHU
UWIMHJPYA Ha BKJIIOUEHATA CIHUpadyKa ¢ KOCBEHO JCWCTBUE MOCTEICHHO Ie HaMaJsiBa, MOpaau
KOETO CITUPAYKUTE OT TO3U BUJI C€ HAPUYAT OIIEC U3TOIIAEMHU.

[Ipu mHEBMAaTHYHNTE CIIPAYKH C TUPEKTHO ACWCTBHE YTEUKUTE HA Bh3IyXa C€ KOMIIEHCHPAT
OoT paboTaTa Ha JIOKOMOTHBHHS KOMIIPECOp, MOPaayd KOETO TE3W CIMPAYKd Ce HapuyaT OIle
HEU3TOIIAEMH.

0 -8
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PaboTara Ha aBTOMATHYHUTE CIUPAYKH BKIIFOUBA CIIEIHUTE TPH Mpolieca:

3apexgaHe - CHupavyHuAT Bb3AYXONPOBOA W CHUPAYHUTE BB3AYIIHH pE3epPBOApH,
MOHTHPAHH Ha BCEKH BATOH, CE HAITBIBAT ChC CIBCTEH BB3AyX M0 Hassrane 0,5 MN/m’;

CrvpaHe - uW3BhLpPIIBA ce Ype3 MOHWKABAaHE HA HANSTaHETO B CIIUpAavyHATA MAarucTpania, B
pe3ysTaT Ha KOETO C€ MPEAM3BUKBA 3a/ICHCTBYBAHETO HA CIICIUAIIHU Bb3yXOPa3NpPeACIUTEIH,
KOUTO CBHP3BAT CIIUPAYHHUTE IIWIHHAPH ChC CIIOMAraTeHATE BB3YITHA PE3ePBOApH;

ocBOOOXOaBaHE - OCHINECTBABA C€ Ype3 IMOBUIIABAHE HA HAIATAHETO HAa Bb3AyXa B
CIUpayHaTa MarucTpalia, B Pe3y/iTaT Ha KOETO Bh3yXOpasIpeleIuTEINTE 3aeMar MOJI0KCHHE,
IPH KOETO CBBHP3BaT PabOTHOTO NMPOCTPAHCTBO HAa CIMpAYyHUTE IWIMHAPU ¢ aTMmocdepara, a
CrIOMaraTelTHUTE BB3IYIIHH PE3epBOAPH - C MarHCTPAIHUS BB3AyXOMPOBOJ (32 J103apexkIaHEeTO
AM).

Crupave Jadkpxcae Or,
7,
St a7 KO HE

@ur. IV-8. Cxema Ha npsiko AeiicTByBaIla HeaBTOMAaTHYHA MTHEBMATUYHA CIIUpayvKa

a. HeaBTOMaTnyHa, oMpeKkTHO AencTByBalla cnupadvka. Cxemara i e mokaszaHa Ha (ur.
IV-8. BB3ayxbsT ce HarHeTrsBa OT Kommpecopa 1 B TaBHHS pe3epBoap 2, OTKBACTO IO
3axpaHBalys TPpOOIPOBOA 3 IIOCTHIIBA B KOMAaHAHUS KpaH 4. B 3aBUCHMOCT OT IIOJI0)KEHUETO Ha
phUKaTa Ha KpaHa B CIMpaykara ce U3BbpIIBAT IPOLECUTE!

CMNMpaHe - ochIIeCTBsIBA C€ NPH IIOCTaBIHE pbUKaTa Ha KOMaHJHHSA KPaH B IOJIOKeHHE 1
(dwur. IV-8). 3axpanBamusT (TpHOOMPOBO 3 € CBBP3aH ChC CHUpavHATa Marucrpaia 5, ¢ KOeTo €
OCUT'YPEHO U 3aXpaHBaHETO Ha CIIUPAYHUTE IIMIUHIPU 6 CbC CI'BCTEH BB3IYX;
3adbpXXaHe - oChILECTBABA CE NMPH MOCTABSIHE pPbUKaTa Ha KOMaHAHUA KpaH 4 B nojoxenue Il
(¢ur. IV-8). 3axpaHBaHeTO Ha cMpayHaTa MarucTpaia 5 chC CI'bCTEH BB3IYX CE IpEeKpaTsBa,
KaTO HaJSIFaHETO HA Bb3yXa B CIUPAYHUTE LMIMHAPU OCTaBa HEU3MEHHO (KO IpeHeOpersemM
BIIMSIHUETO Ha YTEUKUTE);

OTnycKaHe (ocBoOOXkKIaBaHe HA CIMPAayKaTa) - OCHIIECTBSIBA C€ MPH MOCTaBsIHE pbhUKaTa Ha
koMaHgHuA KpaH 4 B nonoxeHue Il (¢ur. IV-8). 3axpanBaHero Ha cnupadyHaTa Marucrtpana 5
CbC CI'bCTEH BB3AYX € IPEKPaTeHO, a pabOTHOTO IPOCTPAHCTBO Ha CHUPAYHUTE LMIMHAPHU €
CBBp3aHO ¢ aTtMoc(epata. B pesynraT Bb3BpaTHUTE NPY)KUHU 7 HAa CHUPAYHUTE LMWIMHAPH
W3TIIAacKBaT HaIABO OyTanata 8§ u konoaxute 10 ce OTAeNAT OT KoJenara.

[TocpeacTBoM KpaHBT 4 MOKE Aa ce peryyupa NoJaBaHEeToO Ha CI'bCTEH BB3AYyX B CIIMpayHaTa
MarucTpaja 5 ¥ B CIUPAYHUTE LMIMHAPU 6, KAKTO M H3IyCKAaHETO HAa CI'bCTEHUS BB3IYX B
atMocdepara. [lo To3n HaYMH MOXE Ja C€ OCBIIECTBH PETYIMPAHE Ha HPOLIECUTE CIIUPAHE U
OTITyCKaHe.

Ha neaBTOMaTHuHaTa, JUPEKTHO AEHCTBYBAlla CIIMpadyKa C€ Bb3JIaraT OCHOBHU CIHPAYHU
(yHKIMY caMO NP MHUHHUTE JIOKOMOTHUBU (TbH KaTo Te pabOTAT CHBMECTHO C JIMLIEHU OT
CIMpPAaYHM MHCTAJALMN BaroOHW M CJIEJOBATEIHO CIHMPAYHUAT BB3AYXOIPOBOA M OMAcHOCTTA OT
HETOBOTO pa3KbCBaHE HE CHIIECTBYBAT). B MpoMHIIEHUTE JOKOMOTHBU (KOMTO TO IPAaBUIIO
paboTAT CBHBMECTHO CbC CHa0JE€HM C IIHEBMAaTHYHM CIMPAYKH BaroHW) HEaBTOMATHUYHATA,
JUPEKTHO JIeHCTBYBAIla CIMpaydKa ce U3I0JI3yBa 3a CIIOMaraTeIHy LeiH, T.€. 3a CIUpaHe caMo Ha
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JIOKOMOTHBA.

0. ABTOMaTn4yHa, KOCBEHO [AenCcTBYBaLla CnupaYka. XapakTepHo 3a CIIUPAaYKUTE OT TO3U
BUJI €, Y€ BCEKU BaroH OT ChCTaBa TPsAOBa Ja € ChbOPBHKEH ChC CIIMPAYEH BB3IYLIEH pe3epBoap 8§
(Bk. ¢ur. IV-9) u cnupaveH B3 yxXopa3npeeuTen 6.

Crnupauxkata Moxe Ja ObJe BKIIOYEHAa CaMO akKO CIHUPAayHUTE BB3AYIIHH pe3epBOapu
CBIBP)KAT CIbCTEH BB3IYyX, €TO 3all0 CIIMPAHETO C€ MPEAXO0XAa OT 3apek/aHe Ha ClupadyHaTa
WHCTaJalusl, KOETO CE OCBIIECTBABAa Ype3 IIOCTaBIHE pbUKaTa Ha KOMaHIaus Kpan 4 B
nonoxenne [ (¢ur. IV-9 a). [lo To3m HauMH 3axpaHBaIUAT TPHOONMPOBOA 3 c€ CBHP3Ba ChC
CIMpayHaTa Marucrpana 5 M CrbCTEHHMST Bb3AyX OT JIOKOMOTHBHHS BB3IYyLIEH pe3epBoap 2
MOCTHIIBAa BB BB3AyXOpaslpeaenureis 6, u3TiackBa OyTaloTo My B KpallHO JSICHO MOJIOXKEHUE
(¢ur. IV-9 a) n nponuksa B cnpaunus pesepsoap 6. [Ipe3 Bpeme Ha 3apexxganeTo OyTanoTo Ha
BB3IyXOpaslpeeuTessl 3ama3Ba I0JIOKEHUETO CH, Thil KaTo JigBaTa My AaKTHBHA ILIOLL
(cprmacHO TIOKazaHaTa CcXema) € Io-TojisIMa OT JcHata. B chIIoTO BpeMe pabOTHOTO
MPOCTPAHCTBO HA CNIMPAaYHMS LUWIMHABD 7 ce OKa3Ba CBBbP3aHO C aTMocdepara mpe3 mHuObpHATa
KyXWHa Ha BB3IYyXOpaslpedenuTers, MOpaad KOeTO Bb3BpaTHAaTa MNpPYKWHA Ha CIUPAYHUS
LWINHABP U3TJIACKBA OyTaJIOTO My BJISIBO M IIPEAU3BUKBA OCBOOOXKIaBAHETO HAa CIIMPAyYKaTa.

BxitouBaHeTo Ha chupavkaTta ce OCBILECTBsIBA C IOCTaBIHETO pbuKaTa Ha KpaHa 4 B
nonoxenue I (pur. IV-9 6). C ToBa ce mpeau3BUKBa H30IMPAHETO HA CIIMpayHaTa Marucrpaia 5
OT IVIaBHUS BB3AYILEH pe3epBoap 2 U CBbP3BaHETO i ¢ aTMocdepara. M3THuaHeTo Ha BB3AYX OT
MarucTpasata 5 B aTMocdepara NpeAn3BUKBA CIaJlaHe Ha HAIATAHETO M B JIIBOTO (CHIVIACHO
cxemara) pabOTHO MPOCTPAHCTBO Ha BB3Ayxopasmpenenutens 6 (pur. IV-9 a), B pesynrar Ha
KOETO OyTajoTO Ha BB3AyXOpaslpelenuTess MoJ ACHCTBHE Ha HAaMHUpAILUS CE I0J BHUCOKO
HaJsTaHe BB3IYyX OT CIIMPAYHHUSA pe3epBoap 8 ce MPUIBIKBA B KPAWHO JIIBO MojoxkeHue (pur.
IV-9 6). B pe3ynrar muOBbpbT Ha BB3LyXOpa3NpeNeNuTeNsi OChIIECTBABA JOCTHI Ha CI'bCTEHUS
BB3IyX OT pe3epBoapa 8 10 pabOTHOTO NPOCTPAHCTBO Ha LMJIMHIBpAa 7 M CIMpaykara ce
BKJIIOYBA.

[locraBsHero Ha pbukaTta Ha KpaHa 4 B mnojoxeHue Il mpeausBUKBa 3agbpikaHe Ha
CIHpayKaTa, KaTo HATAHUATA B CIIUPAYHUS PE3EPBOAP U CIIMPAYHUS LWIMHABD Ce U3PAaBHSABAT
¥ OCTaBaT MOCTOSHHU (aKO MpeHeOpeTHEM BIMSHUETO HA YTEUKUTE).

3a 1a ce mpeau3BUKBa OTITYCKAaHETO (OCBOOOXKTAaBAaHETO) HA CITMpadvKaTa, phUuKara Ha KpaHa 4

TpsiOBa OTHOBO J1a Obje mocTaBeHa B nonoxenue I (gur. [V-9 a).
B. ABTOMaTU4YHa, OANPEKTHO AeicTBYBalla cnvMpadka. Tasu cimpadka ce ChCTOM OT ChIHUTE
OCHOBHU 4YaCTH, KaKTO M aBTOMAaTHYHAaTa ITHEBMaTH4YHA CIUpayka C KOCBEHO JelicTBHE.
[IpuHnunHa pasiauka CHIIECTBYBAa B YCTPOMCTBOTO HAa CHHMPAYHUSI BB3AyXOpasIpenenuTesl U
KOMaHHHS KPaH, KOUTO OCUTYpsIBaT 3aXpaHBaHETO Ha CIMpayHaTa Mariucrpajia CbC CrbCTEH
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®ur. [V-9. Cxema Ha MHEBMaTUYHA aBTOMATHYHA CIIMpayKa ¢ KOCBEHO JIeHCTBUE

BB3IIyX OT KOMIIpecopa Mpe3 IIOTO BpeMe Ha cnnpaHfETo. KbM crnmpadkuTe OT TO3M BHI Ce
OTHACAT CHBETCKUTE CIMpadku Ha MartpocoB u KazaHiies.

5. Xuopasnuunu cnupauxu.. OCHOBHUTE 4acTH Ha XUApaBIW4HATa criupaudka (¢ur. [V-10) ca:
MacjieHa nomiia 4, mMaciieH pe3epBoap b, XuApaBivdeH akymyjnaTop B, cniupayHul UUIUHIPH [
yOpaBisBall MexaHu3bM /[. B cimywail Ha HeW3HpaBHOCT Ha XHUAPABINYHOTO 3aIBHKBAHE
crupaykaTa Moxe aa Obje 3aJeliCTByBaHa PBHYHO MOCPEICTBOM JIOCTOBETE F. YTpaBisIBAIIUAT
MeXaHu3bM, TmokazaH Ha ¢ur. [V-10, e kpan cbc cuemsmo nedctBue. [lo npuHIMI
macmonposoaute I, II u III morar ma O6BaaT pPUCHhEIUHEHN U KbM OOWKHOBEH TPHUITHTEH KpaH,
KOWTO M3IBJIHSIBA (PYHKIIMUTE Ha YIPABISABAI MEXaHU3bM, 00aue B TO3U CIIy4all XUApaBIAIHATA
CIUpayvkKa Ie JAeHCTBYBa MHOTO PS3KO.

Komanmuusar kpan cbe caemsmo nerictsue (dur. IV-10 Bb3en /) mo3BoIsIBa HA MAITMHUCTA
Ia moa0vpa NHTEH3UBHOCTTA HAa CIUPAHETO U J1a OCUTYpsiBa HEOOX0auMaTa My IIIaBHOCT.

YnupapnsBaHEeTO HAa XUAPABIMYHATA CHMPAYKa, ChOPBHKEHA C KOMaHIIEH KpaH ChC CICIAII0
NefiCTBHE, Ce OCBIIECTBABA O CIEIHIS HAYMH: HAMHUPAIIOTO Ce ITOJ HASTaHE B XHUAPABIUIHUS
aKyMyJIaTop B Macjo MOCTHIIBa B paOOTHOTO IMPOCTPAHCTBO Ha MHUOBpa 2 mpe3 Macionposoaa I u
poOUTHS B KOPITyca Ha KpaHa /{ OTBOp 1; Mpu 3aBbpTaHEe HA phuKaTa 6 HA KOMaHJHU KpaH /[ B
IOCOKa, o0paTHAa HAa YacOBHUKOBATa CTPEJNKa, HMWJIUHILPHT 4 C€ MPHUABHXKBA HAJOJNy, CBHBa
MIpYyXKUHATA 5 ¥ TS, BB3AEHCTBYBAliKM Ha OTIOpHATA Yamia 3, IpUABIKBA HAIONy MUOBpa 2, pu
ToBa KaHAIBT | ce cBbp3Ba ¢ kaHana I u paboTHaTa TEYHOCT MOCTHIIBA B CIIMPAYHUTE IWIUHIPU
I'; xanansT 111 ce oka3Ba 3aTBOpEH OT MUOBPA 2, KATO HA PaOOTHATA TEYHOCT € OCUTYPEH JIOCTHIT
IOJT IOJTHATA YeTHA TOBBPXHOCT Ha MHOBpa 2; KOraTo CIUPaYHUTE MWIHHIPY CE 33/IeHCTBYBAT U
HaJSITaHETO Ha MAcJOTO B TSAX, KAKTO M B IMPOCTPAHCTBOTO IMOJ MUOBpa 2 MPEBUIIN HASATAHETO,
VIPaXHSIBAHO BBPXY MUOBPA OT MPYyKUHATA 5, IMUOBPHT IlIE CE MPUIBUKHA HArope, Iie 3aTBOPU
kanana Il me mpekpaTm momaBaHETO Ha Maciio B paOOTHOTO TMPOCTPAHCTBO HA CIUPAYHHUTE

*
ITogpo6HO onMcaHKe Ha ciupadykaTta Ha MaTpocoB BXK. B CIIELMAIHATAa XKII. uTeparypa [18].
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MWIMHJAPH, aKO HAJSTaHETO B CIIUPAaYHHUTE HWIMHAPH [ crmajgHe (BCIEACTBHE HAMYUETO HA
YTEUKH), MUOBPHT 2 OTHOBO e ObJie M3TIACKaH HAMOIY OT IMPYXUHATA 5, ¢ KOETO IIe OCUTYPH
3aXpaHBAHETO HA CIHPAYHUTE IWIMHAPH C MAacjio; 10 TaKbB HAYMH OT TOJOXCHHETO Ha
MOJBWKHUS NWIMHIBD 4 1I€ 3aBHCH TOJIEMUHATa HAa Ch3JIaBAHOTO B CIUPAYHUTE LWIMHIPU
MOCTOSIHHO Hansrane. ToBa HansraHe Ie ObJie TPABO MPOMOPIMOHAIHO Ha CHJaTa, ¢ KOSTO
MalIMHUCTHT HATUCKA phYKaTa 6 Ha KOMAHJHUS KpaH, ThH KaTo 4pe3 Hes W 3hOHHS rpeOcH,
Hapsi3aH Ha BHHIIHATA TIOBBPXHOCT Ha [IWJIMHIIbPA 4, TOW MPEeIM3BUKBA CBUBAHETO HA MPYXKUHATA
5.

vl

T

Fur. V0 Mpemaiba cxesa na AHOPEABANYEA CONpPATHA

47. EJIEKTPUYECKO CIIUPAHE

1. Obwu ceedenus. EnekTpudecko ce Hapuya CHUPAHETO HA JIOKOMOTHBA WIIM BIIAKa 4pe3
Ch37aBAHETO HA CHIIPOTUBUTEIICH MOMEHT B TSATOBUTE €JICKTPOJIBUTATEIIH.

[Mo mpuHIMIT eJIEKTPUYECKOTO CIMpaHe € JABHraTelHO (CIHpaHe 4Ype3 MPEBKIOYBAHE) U
TeHEepaTOPHO.

OT CcBOS cTpaHa reHEepaTOPHOTO CHUPAHE € JMHAMUYHO WM PEOCTaTHO (KOraTo TeHepaTophT
3axpaHBa C MPOM3BEXKIaHATA OT HErO ENEKTPOCHEPTHs CICIUATHO TOBAPHO CHIIPOTHBIICHUE) U
peKyIepaTHBHO (KOraTo T'€HEepaTophT BpbINA IPOU3BEICHATA B HErO EIIEKTPOCHEPT sl B
KOHTaKTHATa MPEkKa).

[Ipu enekTpuUuecKOTO CIHpaHe, OChIIECTBIBAHO Ype3 MPOTHBOBKIIOYBAHE, CE€ OCHINECTBSBA
peBepcUpaHe Ha TATOBUTE JIBUTATENH, NPU KOETO T PabOTAT KaTO KOHCYMaTOPH Ha EHEprHs,
Pa3BHUBAWKK BHPTSIL MOMEHT, 0OpaTeH Ha MOCOKATa HA ThPKAJISHE Ha IOKOMOTHBHUTE KOJICOOCH.

CrimpaHeTo upe3 NMPOTUBOBKJIIOYBAHE HA TATOBHUTE CJIICKTPOJBUTATENM MTOYTH HE CE Ipuiara
MIPU EIEKTPUUYECKUTE PYIHUYHH JIOKOMOTHBH TIOPaJK PE3KUTE TUHAMUYHN HATOBAPBAHHS, KOUTO
TO CH3/1aBa 32 JBUTATEIS U CHIIOBATA ITpEJIaBKa.

[Ipu reHepaTOPHOTO EISKTPUUYECKO CITUPAHE KOTBATA HA TATOBUS JBUraTell 3ara3Ba MocoKara
Ha BBPTEHETO CHU, KATO BLPTEHETO CE MOJABPIKa OT 3allaceHATa BhB BJIaKa KHHETUYHA CHEPTHS,

[Mpu nuHaMUYHOTO (PEOCTATHOTO) CIUpaHe MPOU3BE/ICHATA EJEKTPHUYECKa CHEprus ce
MPEBPBIIA B JKAYJIOBa TOILIMHA (ITOCPEACTBOM CIIMPAYHOTO CHIIPOTUBIICHHE), KOSITO CE pa3celiBa
B OKOJIHOTO TPOCTPAHCTBO.

[Ipu pekynepaTHBHOTO CIIHpaHE MPOM3BE/ICHATA EICKTPOCHEPTHs Ce BPbIAa B KOHTAKTHATA
MpEXKa U CIIEI0OBATEIIHO MOXKeE Ja ObJIe OMOJI30TBOPEHA OT JIPYTHTE JIOKOMOTUBH. [Ipuiaranero Ha
PEKYIEepaTUBHOTO CIHMPaHEe € BH3MOXKHO ITPU HAKJIOH Ha pENCcOBUS TBT Haj 5—6%.. [lpu
WHTEH3WBHO JIBKCHUE HA €IEKTPHUYECKH BJIAKOBE IO PEJICOBH ITHTUINA, ChIBPXKAIIA HAKIOHU
20-25%0 pa3xombT Ha eJeKTpoeHeprus Moke na Obae HamaineH c¢ okomo 20-30% BcreactBue
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MIPUJIATAHETO HAa PEKyNepaTHuBHOTO crimpaHe. llpuiaraHeTo Ha peKynepaTWBHOTO CIIMpaHE MpPHU
eJIeKTpUYecKaTa TATa 3a TMOCTOSHEH TOK Cpellla TOJIeMH 3aTpyIHEHUS MOpajHu HeycTOounBaTa
ChBMECTHA pa0oTa Ha CEpUIHHUTE T'CHEPATOPU C KOHTAKTHATa Mpexa. TO3M TEeXEH HEI0CTAaThK
MOJe Jia ObJIe OTCTPAHEH IPH NapaieHO BKIFOUYBAHE HA BH30YIUTEIIHUTE HAMOTKU HA TATOBHUTE
IBUTATEIN 3a CIydaWTe, KOraTo ca B TEHEpaTopeH peXuM, o0ade TOoBa € CBBP3aHO C
YCIOXKHSIBAHE HAa EJIEKTPUUECKaTa CXeMa Ha JIOKOMOTHBA, C YBEIMYaBaHE KOJIUYECTBOTO U
oOmrara Maca Ha eJIeKTpUYecKara anaparypa. [lopaau Te3u NpUYrMHA PYJTHUYHUTE JIOKOMOTHUBU
HE ca MPHUCIIOCOOEHH 3a PEKYTIePaTUBHO CIIHPaHe.

Haii-ronssMmo mpumokeHre B TMOCTOSHHOTOKOBUTE PYIOHHYHH EJIEKTPOJIOKOMOTHBH HaMHUpa
€JEKTPUYECKOTO JUHAMHUYHO CIIHPAHE.

2. Peocmamuo enekmpuyecko cnupate. 1Ipn peocTaTHOTO €JIeKTPUIECKO CIUpPaHE TATOBHUTE
IBUTATEIN Ca W3KIIOYEHW OT HM3TOYHHWKA Ha EJNEeKTPOCHEPThs, CheAMHEHH ca KBbM TOBApPHO
CHIIPOTHUBJICHHE (KaTO TaKOBAa OOMKHOBEHO CE M3IOJI3yBa IyCKOBUAT PEOCTAT Ha JOKOMOTHBA), a
BBPTEHETO HA TEXHUTE POTOPH C€ MOAIbpPXKa OT ABIXKCHHETO Ha BllaKa IMOJA JCHCTBHUETO Ha
CIIINTE Ha WHEPUUATA WM HAa CHIINTE Ha TEXKECTTa.

I'enepupaiikn enexTpoeHeprust (KOSTO B CHHPAYHOTO CHIIPOTHBICHHWE C€ TPEBPHIIA B
TOIUIMHA), TATOBUTE JBUTATEIIM ITOHIKABAT KOJUYECTBOTO HA 3alaceHara BbB Blaka KUHETUYHA
€HEeprHs U MPEIU3BUKBAT CITUPAHETO MY.

XapakTepHO 3a CepUIHUTE TeHEPaTOPH €, Ye ChbBMECTHAaTa UM paboTa € yCTOHIMBa caMo TIPH
MOCJICZIOBATEIIHOTO MM CBBP3BAaHE €IUH C ApYyr. ToBa rpynmupaHe Ha TeHepaTopure obaue
NpEeAU3BUKBA MOSIBaTa HAa HEJOIMYCTUMO BUCOKO HAIPEKEHUE B CUIIOBATa BEpUra Ha JOKOMOTHUBA,
pe3ynTaT OT CyMHpPaHETO Ha €.7.C. Ha OTACHUTE TeHepaTopu. B HauanHus eproa Ha CIIMpaHeTo
TOBa CYMapHO HANPEXEHUE MOXKE Jla NPEBUIIM HOMHUHAIHOTO HAMpPEXKEHHE HAa OTACIHUA
JIBUTATE] TIOYTH TOJKOBA IIBTU, KOJIKOTO € OOIUAT Opoil Ha IOCIIEJ0BAaTEIIHO CBbP3aHHUTE
CepUiHU TeHepaTopH. BHCOKOTO HampekeHne MOKE BPEJHO /1a Ce OTpa3d BhPXY M30JIAlUsaTa Ha
€JIeKTP0003aBeXIaHETO, & OCBEH TOBA M3WCKBA MHOTO TOJISIMO TI0 CTOWHOCT CBHIPOTHBIIEHHE 32
perynupaHe Ha crupadHata cuia. ETo 3amo nmpu nNpeMHHAaBaHETO UM B TE€HEPATOPEH PEXUM
TATOBHTE EJIEKTPOJIBUTATEIN CE CBBP3BAT Mapalie;IHO eANH Ha JpyT. [Ipu ToBa 3a ocurypsiBaHETO
Ha ycToilunBaTa UM ChBMECTHA paboTa B TEHEPATOPEH PEKUM Ce MpHiIarar ClerUalHy CXeMU Ha
CBBP3BaHE, KOUTO MMAT 3a IIeJ J1a JIMKBUIUPAT BPEAHOTO BIUSHUE HA YPAaBHUTEIHUTE TOKOBE,
BB3HUKBAIIKM BCJICJCTBAE HA pa3jiMyUe B XapaKTCPUCTUKHUTE HA JBUTATEIUTE, HA pa3jinduc B
IUaMeTpuTe Ha OaHJaKWTE Ha BOJCIIMNTE KOJIOOCH | TI0 APYTH NPUIHHA. Y PABHUTEITHUTE TOKOBE
MOraT Jia JOBEAAT 10 IIBJIHOTO Pa3TOBApBaHE HA HAKOM OT FEHEPATOPUTE U 10 MIPEXBHPIISIHETO HA
HETOBUS TOBAP BBPXY OCTAHAIUTE, paOOTEIM ChBMECTHO C HETO, TCHEPATOPU.

Ha ¢wur. IV-11 a e mokazama cxemMa Ha KpPBCTOCAHO CBBpP3BaHE Ha JBa TSATOBH
eJIeKTpOJBUTATENS] MPU paboTaTa MM B PEXMM Ha PEOCTAaTHO cHHMpaHe. Ta3W cxema € Haii-
pasnpocTpaHeHa B PYJHHYHUTE EICKTPOJIOKOMOTHBH U CE€ OTIMYaBa C TOBA, Y¢ BH30yIUTEIIHATA
HaMOTKa Ha BCEKH JIBUTATEIl Ce 3aXpaHBa OT KOTBaTa Ha APYTHs IBHUTaTelN. B cirydail ue Bh3HUKHE
HEPAaBEHCTBO Ha EJIEKTPOJBIKEIINTE CHIIM, MOSBWIMAT C€ YpaBHHUTEICH TOK II€ YCHIN
MAarHUTHOTO TOJIE HA JBUTATENS C MaJKa €.].C., BCIEACTBUE HA KOETO E€JNEKTPOJBIIKEIIUTE CHIU
e ce u3paBHAT. Pasrienanara cxema OCUTypsiBa pABHOMEPHOTO PA3Ipe/iesiHE HA TOBapa MEXIY
IBaTa JBWTAaTeNs, paboTemy B TEeHEPaTOPeH pEeXWM, W M3KI0YBAa BB3MOXKHOCTTA 32
MIPETOBAaPBAHETO HA IMHUS OT TIX 32 CMETKa Ha APYTHSI.

[Ipu mpemuHaBaHETO KbM PEOCTATHO CIIUPAHE €THOBPEMEHHO C M3KIIOYBAHETO HA IBUTATENs
OT MpeXxara M BKIIOYBAaHETO My KbM peocTaTa TpsiOBa Ja ce OCHIIECTBH NPEBKIIOYBAHE Ha
KpawWiaTta Ha Bh30yauTenHaTa HamoTka (dur. IV-12), 3a ma ce 3ama3u HEeM3MEHHA TOCOKATa Ha
TOKa, IpOTHYAIIl TTpe3 Hes. be3 TakoBa MPeBKIIIOUBaHE CEPUIHUST FeHEPATOpP HE IIe Ce Bh30YIU U
PEOCTAaTHOTO EICKTPUIESCKO CITUPAHE HE I1Ie ObJIe B3MOXKHO.

[Ipu peoctaTHOTO ciMpaHe Ha MHOTOJBHTATETHUTE JIOKOMOTHBH CXe€MaTa Ha CBbpP3BaHE Ha
paboTeIUTE B TEHEPATOPEH PEXKUM TSTOBH JBUTATEIM MOXE Ja C€ IOCTPOH BBPXY CHIIUTE
OCHOBHM NPUHIIMIIH, KAaKTO W TPHU JBa JBUTATENS; MO-CIICHUATHO MOXE Ja CE€ MPUIOKHU
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KpbCTOCAaHAaTa CX€Ma, KOSATO NPH HAIMYMETO Ha YeTHPU M IIOBEYe [BUraTeld ce Hapuya
uukianana (ur. IV-11 6).

Hopmannarta nukianyHa cxeMa € eJNEeKTPUYECKHsl YCTOMYMBa caMO IpH HE-3HAYUTETHO
pasnuune MeXAYy XapaKTepUCTHKHTE Ha JBurarenure. ETo 3amo npu NpOMULUICHUTE
€JIEKTPOJIOKOMOTHUBH C€ NpHIaraT U APYrd CXEMU Ha CBBbP3BAHE HA TAMOBUTE JIBUTATENU IIPU
peoctatHo cniupaHe. B cxemara, nmokazana Ha ¢wur. [V-11 6, cenpoTuBIeHneTOo A € CIMpayHo.
ChOpoTUBIEHUETO B IIYHTHpa BepUraTa Ha Bb30YIUTEIHUTE HAMOTKH 1, 2, 3, 4 1 rosemMuHaTa
My € Taka noaOpasa, 4ye Ipe3 Hes Ja MpoTede TOK, KOMTO a ChbOTBETCTBYBA Ha €1HA KOTBEHA
Bepura. Crnporusienusta C ciyxar 3a U3paBHIBAHE HAa TOBApa HA OTACIHUTE KOTBEHU BEPUTH.

a

an—c:j«_;_.}

®ur. IV-11. Cxema Ha PEOCTATHO CIIMPAHE Ha TATOBUTE CJICKTPOABUIATCIN: a-KPBCTOCAHO ChbEANHECHUC, O-LUKJIUIHO
CbCAMHEHHUE, B-U3PABHUTCIIHO CbEJUHCHUE

PeoctaTHOTO ciupaHe UMa peaulia LIEHHU MPEAUMCTBa, KaTo Hall-BaXXHOTO OT TAX € Majkara
3aBUCUMOCT Ha TOBA CIIMpaue OT yCIOBHUATA HA CIEIUIEHUETO. B CHIIHOCT, aKO COIUPAUYHUAT TOK
JOCTUTHE MHOT'O TOJisiMa CTOMHOCT, 8 COMPAYHOTO YCHJIME HAJMHHE CHUJaTa Ha CUEIUICHUETO,
BBPTEHETO Ha KoJyiemaTa Ime ce mpekparn. CHupaHeTo Ha BBPTEHETO Ha KoJjenata obade
MpEeIM3BUKBA TMPEKPATSIBAHETO HA TOKA, MOHEXKE MPU HEMOJBHXKHA KOTBA WHIYKTUPAHETO Ha
e.J.c. ce mpekpatsaBa. [IpekparsaBaHeTo Ha TOKa 1€ MPEIU3BUKBA M3UE3BAHETO HA CIIMPAYHOTO
yCujue, B pe3yJiTaT Ha KOETO YCIOBUSTA 3a CIEIVIEHWE aBTOMAaTHYHO III€ CE€ BH3CTAHOBSIT U
MPOTIECHT HA CIHMPAHETO IMEe MPOABDKH. Pa3zbmpa ce, mpeMHHAaBaHETO W3BHH TPAHUIIUTE Ha
CLEIUICHUETO € HEeXKeNaTeaHO, Thil KaTo peayBalluTe ce 3aabp>KaHe i OTHMyCcKaHe Ha KoJyenaTa
BOJISIT 10 yIBDKaBaHE HA CIIUPAYHHUS ITBT.

Jpyro chllecTBEHO NPEAUMCTBO Ha PEOCTATHOTO

z 5 CIIMpaHEe € JMICaTa Ha M3HOCBAIY CE EIEMEHTH M

? YI0OHOTO yIpaBJICHNUE Ha CIIUPAYHUS MPOIIEC.

: KbM HenmocTaThlUTe Ha PEOCTATHOTO CIHUPAHE

I~ - TpsIOBa Ja ce OTHECE MPEId BCHYKO HEBH3MOXKHOCTTA

) 3a 3a0aBsHE HA JIBIDKEHUETO HA BIIaKa JIO IBJIIHOTO MY

CIIMpaHe, KaKTO U HEBB3MOXKHOCTTA 3a 3abpKaHe Ha

Blaka B  CHOpSIHO  chcTossHWE.  CHoMeHATHTE

HEJOCTaThIM CE€ IMPOSBSABAT OCOOCHO CHITHO IIPH
CIIMpaHe MO HAKJIOH.

Bceku  reneparop — mpuTexaBa  OmIpejelieHa

dur. IV-:i2. HpI/IHHI/Il':II/I CXCMMU Ha CKOpPOCT Ha BBPTEHE, MOJI KOATO TOM HE MOXeE Ja ce

[PeBKIIIOYBAHNASTA, OCBIIECTBABAHH IIPU caMOBB30ykIa. 3a  TArOBUTEC  JIBUTAaTeId  Ha

TIPEMHUHABAHETO HA TATOBUS PYAHUYHUTE CICKTPOJIOKOMOTUBU CaMOB’E>36Y)KIIaHeTO

€JIEKTPOJABUIraTell B FCHEPATOPEH PEXKUM B I'€HEPATOPEH PEXHUM CE OCUTYpsIBA IIPU CKOPOCT Ha

nBmxenne Ha mokoMmotusa 0,2-0,3 m/s. AKO BIaKbT C€

HaMHpa Ha XOPU30HTAJIEH YYaCThK OT PEJICOBUS ITBT WM CE JIBIKU 110 HATOPHUIIIE, 3aAbPKaHETO

Ha JIBDKEHUETO MY JO TakaBa CKOPOCT € JIOCTaThYHO U 3a MIBJIHOTO My cniupane. [Ipu cnyckane

[0 HAKJIOH 00aye JTOCTHI'aHEeTO N0 JIOJIHATA TPAaHWYHA CKOPOCT IN¢ MPEIU3BUKA M3UE3BAHETO HA
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CIMpavyHaTa CHia, Ch3Ja/ieHa Ype3 PeoCTaTHOTO CIUpaHe, B Pe3yiaTaT Ha KOETO CKOPOCTTa Ha
BJIaKa TIOJ] IEHCTBHETO HA CHJINTE HA TEKECTTa OTHOBO IIlE 3all0YHE /1a HapacTBa, JOKAaTo He ce
npeau3BUKa CaMOBB30Y)KIaHETO Ha TeHepatopure. ETO 3amo 0Opu TakuBa cliydyaw 3a
OKOHYATEJHOTO CIIMPaHEe Ha BJIaka TPsOBa Jia ce U3M0JI3yBa MEXaHHMYHATA CITUPAYKa.

HenocraTek Ha peocTaTHOTO CIUpaHE €, Y€ TO NPEAN3BUKBA 3HAYMTEITHH MEXaHUYHH U
CJICKTPUYECKH HATOBapBaHWS HA TATOBUTE JIBUTaTelM, INPEBUIIABAIMA IO CTOHHOCT
HAaTOBApPBaHUATA, CHINECTBYBAIM TNPHU TATOBHS pexuM. [lopamu ToBa TATOBUTE JBUTATEIH,
MIpEeIBUIEHH 32 PEOCTaTHO CHHUpaHe, ce M30MpaT ¢ MOIIHOCT, KosATo € ¢ 15-20% mo-roisimMa ot
MOIITHOCTTA, HEOOX0AMMa 32 HOpMaTHaTa UM pabdoTa B TATOB PEXUM, a OCBEH TOBa T€ TPsAOBa J1a
ca ¢ ycuJieHa KOHCTPYKLHSL.

Xapaxmepucmuxu Ha peocmamHomo eieKmpuyecko CRupaHe.

a. EnektpomexaHn4Hu cnupadHn xapakTepucTuku, OTHECEHW KbM Barna Ha THArosus
enektpoasuraten. Ilopagu xapakrtepHara 3a TOCTOSHHOTOKOBUTE MAIIMHU OOpaTUMOCT
TATOBHTE EJIEKTPOJIBUTATEIIN MOTaT Jja paOdOTAT KaKTO B TATOB, TaKa U B CIIMpadeH (TeHepaTOpeH)
pexuM. B mbpBHS ciydail eIeKTPOMarHUTHHST MOMEHT Me,,,, Bb3HUKBAII[ B JIBUTATEIIS B PE3yJITaT
Ha B3aUMOJIEHCTBHETO MEXIy CTAaTOPHOTO M KOTBEHOTO MAarHWTHO TOJE, C€ M3MOI3yBa 3a
3aJIBIKBaHE HA JJOKOMOTHBHHTE KOJIOOCH, a BB BTOPHS - 3a TAXHOTO crnmpaHe. OT TeopusTa Ha
EJIEKTPUYECKUTE MAIIMHU € M3BECTHO, Y€ BHIBT HA PEKUMa (IBUraTeleH WM TeHepaTOpeH)
orpeziesisi mocokara Ha M.y, HO HE M HEroBaTa rojeMHHa, Thi KaTO TS 3aBUCH €IWHCTBEHO OT
TOJIEMHHHTE HAa B3aMMOJEWCTBYBAIIUTE CH MAarHUTHH MOTOIH, pecr. OT eleKTpUYecKHuTe
BEJIMYMHU, 00YCIIOBUIM TSXHOTO BH3HUKBAHE.

CkopocTHaTa xapakTepUCTHKa Ha paboTeliata € TeHepaTOpeH PEXHM IOCTOSHHOTOKOBA
MaIliHa MOXe Ja ObJe MmojaydeHa Bb3 ocHoBa Ha ¢opm. 114, kato ce B3eme mpenm Bu obade
CIIETHOTO:

- 3aXpaHBaHETO Ha MallMHATa ¢ eJeKTpoeHeprus e nmpekpareHo (U=0) u B koTBeHaTa

BEpHra € BKIIOYEHO CITIMPAYHO CHIIPOTHUBIIEHHE Ty ;

- BBPTEHETO Ha KOTBAaTa 3alla3Ba IOCOKAaTa CH M CE€ MOJIbp)Ka OT 3armaceHaTa BHB BJaka
KHHETUYHA SHEprus (B pe3yJsiTaT MHAYKTUpaHATa B KOTBEHATa HAMOTKA €.J1.C. ChBIIaJia 1o
MOCOKa ¢ €.1.c. £ Ha MalInHaTa Npu JBUTaTeNICH PEXIM);

- o0ycrmoBeHa eQMHCTBEHO OT €.7.C. Ha MalllHAaTa II0coKaTa Ha I, ce mpoMeHs.

CrenoBarenHo 3a reHeparopeH pexxum ¢opm. 111-4 me nodue Buna

O=E_Ia(R+rCH)

wim CPn =1, (R + rcn),

—_— Ia (R + rC]'I )
OTKBJIETO n,6=——-
Co

Thii KaTO TIpU CEpUITHHUS TOCTOSHHOTOKOB aBuraren d~I,, (Bx. dopm. I1I1-7), dopm. IV-40
e ce mpeodpa3ysa I0 CIICHUS HAYWH:

(IV-40)

_Ia(R+rCH)—R+rC]'I
“T o, Cy

a

(IV-41)

kpaeTo C ¥y ca XapaKTEpHH 3a MaIllMHATa KOHCTaHTH, 3aBHUCEIIN (KaKTO Beue O0¢ CIIOMEHaBaHO)
OT HEHHUTE KOHCTPYKTHBHH MApPaMETPH, HO HE M OT PEKUMA, B KOUTO TS pabOTH.

CrnemoBaTelHO, aKO MPU TEHEPATOPEH PEKHMM IPe3 KOTBAaTa Ha MalllMHATA NMPOTHYA TOK C
orpejieNieHa CTOHHOCT 1, Ch31aZIeHUsT OT HEro MarHuTeH Notok d 1e Ob/ie paBeH HA MarHATHHSI
IIOTOK Ha MalluHaTa, padoTelia B JBUTATEICH PEXHUM, B Cllydail 4e Npe3 HeilHaTa KOTBEHA
HaMOTKa MpPOTHYa TOK ChC ChIaTa a0COJMIOTHA CTOWHOCT. TOBa HU JlaBa OCHOBAaHHE Jia
ornpenenuM koHcTaHTHTe C M Y OT YpaBHEHHETO 32 CKOPOCTHATA XapaKTEPUCTHKA HA CEPHUAHHUS
nsuraten (hopwm. I11-6):
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_U-LR

Cy (Iv-42)
I,n
3amMecTBalKu ropHUS u3pa3 BBB dhopm. [V-41, monygaBame
Ia (R + rC]'I )
n,6=———"n, (Iv-43)
U-I,R

KBJIETO:

I, e Texymiara cCTOMHOCT Ha KOTBEHUS TOK Ha MalllMHATA;

N - ChOTBETCTBYBAIIaTa Ha [,, 4ecTOoTa Ha BEPTEHE HA KOTBATA MPH JBUTATENICH PEXXUM Ha
MaIIfHATa.

CrnenoBaTellHO XapakTepuctukara n,, = f(I,) Moxe nma ObJe mocTpoeHa Bb3 OCHOBA Ha
€CTECTBEHATa CKOPOCTHA XapaKTepUCTHKAa HA MaIllMHATa MpH aBurateiacH pexum n = f(1,), ot
KOSITO 32 TIPOM3BOJIHO M30paHUTE CTOMHOCTH Ha KOTBEHHA TOK I, cienBa ma ObaaT OTYETEHU U
3amecTeHu BbB popm. [V-43 choTBETHUTE CTOWHOCTH Ha YeCTOTaTa Ha BBPTECHE N.

Ouesumno € (BX. hopMm. IV-43), ge ako B mporieca
Ha TEeHepaTOPHOTO CIHpaHEe I, CE MPOMEHS, Ha BCAKA
HEroBa HOBAa CTOMHOCT IlI¢ CHOTBETCTBYBa OT/ETHA
CKOPOCTHA XapaKTEePUCTHUKA.

3a ga momyunM ¢opMyaTta 3a XapaKTEepPUCTHKATa
M.=f(I,) Ha paboremata B TCHEPATOPEH PEIKUM
MOCTOSTHHOTOKOBA MAIIIMHA, e U3XOJIUM OT CIICJHUTE,
M3BECTHH OT Kypca “Enextpudeckn  MammHu’

HIOJIOKEHU:
1. Tlpu aBurareneH pexuM BHPXY Bajla Ha KOTBara ce
[OJy4aBa  BBPTSAIl  MOMEHT,  IO-MagbK  OT

eHeKTpOMaFHI/ITHI/Iﬂ_MOMCHT Ha MalmuHara MeM C
BCJIMUMHATAa AM, KOSTO XapaKTCpUu3vupa MarHuTHUTEC U
MCXaHUYHUTC 3ary61/1 Ha MalllrHarta. CJ'IeI[OBaTCHHO

M,, =M, —~AM. (IV-44)

@ur. IV-13. ITocTposiBaHe kpuBaTa Ha
SNIEKTPOCITHPATHISI MOMEHT

2. Ilpm reHepaTopeH pexXHM COOCTBEHHTE CHIIPOTHUBICHWS HA MAalllMHATA YCHJIBAT
cnupayans epeKT Ha HeWHUS eJIeKTPOMArHWTeH MOMEHT M 3aTOBa OOIIMAT CIIMPadeH MOMEHT,
[0JIy4aBaH BbPXY Bajia HA KOTBATA, IIe OBbC

M, =M, +AM (Iv-45)
Ot dopm. IV-45 u popm. IV —44 cnenpa, ue
M, =M, +2AM. (IV-46)
Ot ropHus mW3pa3 cienpa, e xapakrepuctukata M., =f(I,) Moxke ma OBae mocTpoeHaA BBH3
OCHOBa Ha MOMEHTHaTa Xapaktepuctuka M, ,=f(l,) Ha ABUraTenHUs PeKUM Ha MalIMHATA, aKO
KbM BCSIKA& CTOWHOCT Ha M,;,, OT4eTeHa 3a MPOM3BOIHO M30paH TOoK I, ,ce mpubaBu ynBOeEHa,
CHOTBETCTBYBAINla HA TO3U TOK cTOHHOCT Ha AM (dur. IV-13).
Ot ¢dopm. II-10 u II-15 cnensa, ye Bpb3KaTa Mexxay AM W mpoTHuaIus mpe3 KoTBaTa Ha
MalllMHaTa TOK Iie Obae
2
S AM-AN, U, (i-n,)-I'R
2T 2T

AM = : (IV-47)

KBJIETO
>AN e oOmiara 3ary0a Ha MOIITHOCT B MalllMHATA;
AN=T"R - efreKTpryecKara 3ary6a Ha MOIIHOCT B MALIMHATA;
1 - K.IL.JI. HA MallMHATA, OTYMUTAH 32 Pa3IMYHUTE CTOMHOCTU Ha [, OT XapakTepucTUKaTa
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N=1(L);
n - YecToTara Ha BLPTEHE HAa KOTBAaTa Ha MaIlllHATA.
Ot dopm. IV-46, IV-47 u 11I-13 cnenpa 3 cienBa, 4e uU3pa3bT 3a CHUPAYHHSI MOMEHT Ha
CEpUIHUS TSITOB €JICKTPOABUTaTEIN, padOTEIl B PSKUM Ha FEHEPATOPHO CIIMpaHe, Ie Ma BUJIa

UIa (1 - rl,[l)_IdZR

2Th
EnexkTpoMexaHMUHUTE XapaKTEPUCTUKU HA T€HEPATOPHUS PEXUM ce CTpOsT BbB Il KBajpaHT
Ha KOOpJAUHATHATA CUCTEMA.
0. EJ‘IeKTpOMexaHI/I‘-IHI/I cnmpayvyHn XapakKTepuCtukmn Ha TAroBua asurartesi, oTHeCeHu
KbM nepudepndata Ha BOAELLOTO Koneno. Te3un xapakTepUCTHKH N3pa3sBaT 3aBUCHMOCTHUTE:
Ver = f(I,) 1 Be = f(1,)

M, =C'I,” +2 (IV-48)

KBJIETO
Ven € CKOPOCTTA Ha JIBM)KEHHE Ha JIOKOMOTHBA B PEKUM Ha PEOCTATHOTO E€NEKTPUYECKO
CTIMpaHe;
B. - TanTeHnMaNHaTa e1eKTPOMarHiuTHa CIIMPavyHa CHJIA Ha IBUTATEIs.
Ort pasenctsa (I1I-27) u (11I-28) cnensa, ye

o = D, ng, (IV-49)
VI
B, =M (IV-50)

k
KBJIETO N¢; U M, ca BEIMYMHU, KOUTO 3a MPOU3BOIHO W30paHU CTOMHOCTH Ha TOKa I, ce oTumTar
OT CJICKTPOMEXaHUYHHUTE CIIMPAYHU XAPAKTCPUCTHKHU, OTHECCHH KbM BaJla HA JBUTaTells, WU CC
W3YHCIIABAT B CHOTBETCTBHUE C aHAJMTHYHUTE U3Pa3u Ha Te3M XapakTepucTuku - popm. (I11-19) u
(IV-48.) Torasa

— T[[)k Ia(R+rcn) n

Vo = . (IV-51)
¢ u  U-ILR
0 (1-n,)-1,’RO
B, :2—“m3"1a2 +2UI"‘ 1=n,)-1L, RD. (IV-52)
D, { 2™ 8
s Be Ha ¢ur. IV-14 ca nokazaHu eneKTpOMEXaHUYHUTE
km/b CIIUpAaYHU XapaKTEPUCTUKA Ha CBBETCKUS TSITOB
] A €JIEKTPOBUIaTE JK-801A, OTHECEHHU KBbM
T e ST nepudepusiTa Ha 33JJBUKBAHOTO OT HETO KOJIEJIO.
o = I Or pasrmexgaHeTo Ja  €IeKTPOCIHUPAYHUTE
i HHHY XapaKTePUCTUKK MOJXKE [la C€ HalpaBH HM3BOJ, Y€ MPH
3,*7 : A ;;:[ €/IHAKBU YCIIOBHsSI CIIMpavHAaTa CHJIA Ie ObJC TOJIKOBA
e L o MO-TOJsIMAa,  KOJKOTO TMO-MAaJKO €  CIHPadyHOTO

CBIPOTUBJICHUEC Iy, TBhM KaTo CHOTBETHO Ha TOBA e,
=+ i CC YyBCIMYU CTOMHOCTTa Ha TOKa. CHI/IpaHHaTa cuiia

| HH : 5 obaye Moke 1a Obje yBEIMYEHA CaMO J0 H3BECTHU

[ iy s

N

jwe

H oaas TpaHUIM, TpH KOeTo TpsiOBa ma ObJAT CcHa3eHu
CIICTHUTE U3UCKBAHUS:
1) cueluIeHHeTOo MeEXay XOAOBUTE KOJiena W

ALy

A deo. q00 €0' 50 4y

7 o 2 pesicuTe He TpsAOBa J1a Ce HApyIIaBa,;
"Dl sipr 1im it i TOK, ’ 2) TOKBT, ChOTBETCTBYBAIIl HAa CITUPAYHATa CHIIA, HE

Qur. 1V-14. EneKTpOMexaHI;ILiHH CIIUpAYHU TpsGBa 1A I J3BHKBA LDEHADSBAHE HA IBHCATENs
XapaKTEpPUCTUKH HA TATOB E€JIEKTPOABUTATEN p Aa Hperus3 peHarp © A ©

JIK-801A, oTHecemn KkbM mepudepusra ma WM IIBK CHIIHO BIIOIIABAHE HA KOMYTALHSTA.
BOJICHIUTE KOJIiejia
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3) MAargsvuTHHAT IIOTOK Ha MalluHara, KOWTO B HEHAacHUTEHaTa 4YacT Ha KpuBaTa Ha
HAMAarHMTBaHETO € MPaBO IPONOPLMOHAIEH HAa TOKa,He TpsAOBAa [a JOCTUra CTOMHOCTH,
06yCﬂaBﬂH_[I/I osgBaTa Ha OIMaCHU MPCHAIIPCIKCHU.

ITogsaTta Ha omacHH MMPCHANPCIKCHNUA 3aBUCU U OT CKOPOCTTAa HAa ABMIKCHHC Ha BJIdKa B
mporieca Ha CIIMPAHETO Vo, M € Haif-BepoATHA B CIIydaHTe HAa M3ION3yBaHE HA PEOCTATHOTO
CIIUPAaHC 3a PCryjinupaHe CKOPOCTTAa Ha IBUKCHUCTO HaA BJIaKa IPU CITYCKAHEC 11O HAKJIOH.

MaxkcuMaaHOTO A0MYCTUMO HAIPCKCHUC 3a TATOBUA CICKTPOABUIATEII, pa60TeI_Ll B
reHEepaToOpPEH PEKHM, €

Unax o — C,® Ven max — IaRa (IV‘54)
KBJIETO

C = H .C - e xoHCTaHTa,
k

Axo unmenbT C;® oT paBeHcTBO IV-54 m3pasum upes dopm. IV-55 3a cmydas, koraro
TATOBHST JABUTATEN paOOTH B ABUTATEIICH PEXKUM, IIE ITOTyIYUM
U-LR
——.V.
U-I[R
KBJIETO V € CKOPOCTTa Ha JIBIDKEHHE Ha BJIaKa MPH TATOB PEXHUM IPH MOJOXKEHHE, 9€ TMpe3 eInH
OT TATOBUTE JIBUTATEIN HA JJOKOMOTHBA MPOTHYA CHIIHST TOK ,.

Ot pasenctBa IV-53, IV-54 u IV-55 cnensa

Vermx = M.V. (IV-56)
U-LR

l'opauAT M3pa3 B CHINHOCT, € ypaBHEHHE HAa KPUBA, OrpaHUYABAINa €EKTPOMEXaHUIHHUTE
CIMpPAaYHA XapPaKTEPHUCTHUKW HA IBHUTATENS IO YCIOBHETO 3a JIOMYCTHMa CKOPOCT Ha JIBM)KCHHE
IpU EJIEKTPHYECKOTO PEOCTaTHO CHHMpaHe MM KOETO € BCe €AHO - MO0 YCIOBHETO 3a
MIpeIOTBpPATABAHE MOSBATA Ha HEJAOMYCTUMO BUCOKH HAMIPEXKEHNUS Ha N3BOJUTE HA IBUTATEIIS.

OueBUIHO OTPAaHUIUTETHATA KpHBa I1Ie ObJe mogo0Ha Ha

» ckopocTHara xapakrepuctuka v=f(l,) Ha nBurarens npu

TsroB pexkuM. Ha ¢ur. IV-15 enement ot Tasu kpusa, €

oTps3bKBT 2-3. Ha cwmarta durypa ¢ orceukara 1-2 e

MOKa3aHo OrpaHUYEHHUETO Ha CIUPAYHHUTE

XapakTepUCTUKH 10 YCJIOBUETO 3a CIEIUIeHHEe Ha
KOJIenaTa ¢ peJiciTe.

B. CnmpayHn xapakTepuCTUKM Ha FOKOMOTMBA
Npu eneKkTP1YEcKo peocTaTHO cnvpaHe. Te uspaszsapar
3aBHCHMOCTTa Ha CyMapHaTa TaHTEHIMalHA CIIMpayvHa
chjia Ha JIOKOMOTHBa B OT CKOpOCTTa Ha IBIKCHHE B
PEeXHUM Ha eNeKTPHIECKO PEOCTATHO CIIHPaHe.

CrmpadHata XapakTepHUCTHKa Ha JIOKOMOTHBA IPH
PEOCTaTHO CIIMPaHE Ce CTPOU Bb3 OCHOBA HA €JIEKTPO-

C,o= (IV-55)

8

@ur. IV-15. CiupauHa XxapakTepUCTHKA MPH
PEOCTaTHO CUpaHe

MEXaHUIHUTE CITUPAYHN XapaKTePUCTHUKU HA TATOBUS IBUTATEI, OTHECEHU KbM IepudepusTa Ha
Bozemoro koneno: B, = f(1,) u v, = f(I,), kaTo 3a 1enTa ce 3a1aBaT NPOU3BOJIHU CTOHHOCTH Ha
toka I,. [Ipu ToBa ce mbpxKu cCMETKa 32 3aBUCUMOCTTA
B= Ng Be (IV-57)
N, € OPOAT Ha BOJCIIUTE KOJOOCH HA JIOKOMOTHBA;
B, - TaHreHanHaTa eleKTPOMarHuTHA CIMpavHa CUJIa HA CIUH JIBUTATEN NpU
3a7aJieHa CTOMHOCT Ha Toka. I,.
Ha ¢ur. IV-15 e nokazaHa criupayHara XapakTepUCTHKa Ha JIOKOMOTHBA IPU EICKTPUIECKO
pEOCTaTHO CIUpaHe.
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Od4eBHIHO PEOCTATHOTO CHIHMpaHE OCUTYpsSBAa MEXaHWYHAa YCTOMYMBOCT HA CIIMPAYHUS
MpoIlec, ThH KaTO yBEIWYaBaHETO Ha CKOpPOCTTAa aBTOMATHYHO BOAM 10 yBEIMYaBaHE Ha
CIUpavyHara Cujia, B pe3yJITaT Ha KOETO ChCTaBbT CE BPbhINA KbM ITbPBOHAYATHATA CH CKOPOCT U
0o0paTHO - MPU HaMaJIsIBAHE HA CKOPOCTTAa HAMaJIsIBa U CIIMpadvHaTa CUja, KOETO ChJICHCTBYBA 3a
YCKOPSIBAaHETO HAa CHCTaBA.

B 30HaTa Ha MaJKMTE CKOPOCTH CITUpayHaTa CHJIa HaMmallsiBa, KaTO MpPU JOCTUTaHE Ha
IrPaHUYHATA CKOPOCT Vi, ChBCEM HM34Y€3Ba MOPaJU IMPEKpaTsBaHe IMpolieca Ha CaMOBB30YkKIaHe
Ha paboTemus B TEHEPATOPEH PEKUM JIBUTATET.
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