TPETA YACT
JIOKOMOTHUBHA CHJIOBA YPE/JIBA

[IpennasnayeHneTo Ha JOKOMOTHBHATa CHUJIOBa ypenda € Ja mpeoOpasyBa IoJaBaHaTa
€Heprus B MEXaHWYHA U Jia S MIPEeBPBINA B TETIIMTEIHA CHIIA.

[Ipn HAKOM BHIOBE JIOKOMOTHBH CHIJIOBAaTa ypenda Moke na mpeoOpasyBa KWHETHYHATA
CHEprus Ha BjaKa B CIIMpayHa CHJIA.

OCHOBHUTE €IEMCHTH Ha BCsSKAa JIOKOMOTHBHA CHUJIOBAa ypenba ca TSICOBUAT JBUTATEN
(mBUTaTENN) W cCUIOBaTa MpeaaBka (MIPeaaBKu).

[Ipu aBTOHOMHHTE JIOKOMOTHBH CHJIOBaTa ypen0da BKJIHOYBA U OOpPIOBO €HEPro3axpaHBailo
YCTPOMCTBO.

I'nasea I
JOKOMOTHUBHUA JIBUTATEJIN

JIOKOMOTHBHHUTE JBUTATEIH MPEBPBINAT MOJaNeHaTa KbM 3aJBUKBAHETO HA JIOKOMOTHBA
SHeprusl B MEXaHUYHA, KOSTO Ype3 CUIIOBUTE MPEJaBKH M BOACUIUTE KOJIOOCH CE U3IO0J3yBa B
KpaliHa CMETKa Karo TerjauTeiaHa cuia. [1o Ta3u mpuunHa JOKOMOTHBHUTE JBUTATEIH CC
HApUYaT OIIle TATOBU (T.C. TETJICIIH) IBUTATENIN. BhIpeKy, 4e 1o MPHUHIUIT He Ce OTIMYaBat
OT CHOTBETHUTE BHJOBC JBHTaTelW, MPHUIAraHW B MPOMHIUICHOCTTa, JIOKOMOTHBHUTE
JBUraTe, MPUTEKaBaT peauna crequ(UIHn 0COOEHOCTH, KOUTO OCHTYpsBAT HOpMaslHATa
UM paboTa KaTo M3TOYHHIM HA TETJIMTENHA CHiia. Te3W OCOOCHOCTH B KOHCTPYKIUATA W
napaMeTpuTe Ha JIOKOMOTHBHHUTE JIBUTATed ca OOYCIOBEHH OT TEXHUTE TEXKKH
EKCITOATAllMOHHHU YCIIOBHS, XapaKTEPU3HUPALIH CE ChC:

1) HanMuue Ha ChTPECEHUs, IPEAU3BUKAHU OT JIBHXKCHUETO Ha JIOKOMOTHUBA TIO PEJICOBUS BT
(11 0co0eHO OT MPEMHUHABAHETO MY IO MEXKIYPEICOBUTE CheANHEHN);

2) HeOOXOMMOCT OT YECTO IyCKaHe, peryarpaHe, ClIupaHe U peBepCcUpaHe Ha IBUTATEIINTE;
3) BB3HHMKBAHE HAa YECTH MPETOBAPBAHMS HA JIBUTATCIUTE BCICACTBHC MPEMHHABAHETO HA
JIOKOMOTHBA MO TEXKKH (CTPHMHU WM HAMHUPANIM CE B JIOMIO TEXHHYECKO CHCTOSHHUC)
YYACTBIU HA PEJICOBHS BT, KAKTO U MPY BJIONIABAHE HA EHEPro3axpaHBaHETO MY,

4) onacHOCT OT NIPOHHMKBAHE Ha Bjara M mpax B ABUrarensi. ExcrioaTallMOHHUTE YCIOBHSI Ha
TATOBUTE JIBUTATENH, MIPEIHA3HAYCHHU 32 JIOKOMOTHUBUTE, pabOTEIH B MMOJI3EMHUTE PY/THHIIH,
JOBITHUTEITHO C€ YTEeKHSBAT OT CISITHUTE (PaKTOPH:

1) orpaHuueHHUTE pPI3MEpPH HA CBOOOJHOTO MPOCTPAHCTBO, B KOETO MOXKE Ja ObJe BMECTEH
JIBUTATEJISAT,

2) B3pHBOOIIacHaTa pyJHIYHA aTMocdepa (TPH HIKOU PYAHHIIN);

3) caHMTapHWTE HOPMH, OTpaHHYABANIM CTEIICHTA HA 3aMbpCSIBAHE HA pyJHUYHATA
atMocdepa.

B mporieca Ha pa3BUTHETO HA PYJHHYHOTO JIOKOMOTHBOCTPOCHE TOJXOJAIIN 33 TEKKUTE
PYJHUYHH YCIIOBUS, Ca CE OKA3aIU CJICAHUTE BHOBE TSATOBH JBUTATEIIH: IIOCTOSTHHOTOKOBHUST
JBUraTell C TIOCIEA0BaTeNHO (cepuitHO) BB30YKIaHe, AU3ETIOBUSAT ABUTATEIN, THEBMATUUHUSIT
JIBUTATE], a HAMOCICABK - U Pa3IMYHUTE BUJIOBE XUAPABIMYHU JIBUTATCIH (MOCICIHUTE B
CBITHOCT Ca €JIEeMEHT Ha XUJIPABIMYHATA CHJIOBA MPEIIABKa).

Oxaueane Ha mszoeume Osucameny. 3aKpeNBaHETO (OKAYBAHETO) HA JIOKOMOTKBHUTE
JBUraTe KbM OCHOBHATa pamMa Ha JIOKOMOTHBA WM KbM paMaTa Ha Tanurara (mpH
MHOTOOCOBHUTE JIOKOMOTHBH) TpsOBa Jia € Taka OCHIIECTBEHO, Y€ Ja Ca YJOBJICTBOPCHH
CJICJIHATE OCHOBHH U3UCKBAHUS:

1) MakcMMaJHO TIOTacsiIBAHE HAa BB3HUKBAIUTE MPU MBTYBAHETO W MpPEIaBaHU KbM KOpITyCa
Ha JIBUTATENs yAapHu U BUOpaIum;

2) BB3MOXHOCT 3a TOAIbpKAHE HAa TPOCTAa W yCTOWYMBA KUHEMAaTHYHA BpPBH3KA MEXKIY
JIBUTATEIS W 3aJIBIDKBaHATa KOJIOOC (KOJIOOCH) MPH BCHYKKA BB3MOXKHH IPHU THTYBaHETO
MPEeMECTBaHUs Ha KOJIO0CTA M0 OTHOILICHUE Ha ChOTBETHATA paMa.

[Ipu pymHUYHUTE JIOKOMOTHBHU C€ MpUJIarar JiBa OCHOBHU HAa4YMHA 332 OKaYBaHE HA TATOBUTE
JIBUTATEIIH;

1) onopHO-0COBO (TpamMBaiiHO) OKa4BaHE;
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2) OITOPHO-PaMHO OKavBaHE.

[Ipu TpamMBaiiHOTO OKauBaHE TATOBUAT ABUraTEN IPUTEKABA JBE OIIOPH:

a) TBbpAa (HEMOJAaTiIMBa) ONOpa BBPXY OCTa HAa CHOTBETHATa KOJIOOC (OCHIIECTBEHA 4Ype3
IUTB3TaIM Pas3riIo0seMH JIarepd, MOHTUPAaHU WIHM B KOpIlyca Ha caMusl IBHTaTel, WIH B
KOpITyca Ha MEXIMHHATa MEXaHUYHA CHJIOBA IIPEIaBKa);

0) omopa BBPXY CBHOTBETHATa JOKOMOTHBHA WIIM TalWrOBa pama, OCBIIECTBEHA Ype3
MEXIUHHO €TacTHYHO (TOJATIUBO Ha AedopManus) 3BeHO (Hail-4ecTo ClIUpayHy MPY>KUHH).
[TonoxurenHo KauecTBO Ha TPAaMBAMHOTO OKayBaHE €, Y€ TO IO3BOJSIBA CH3AaBAaHETO HA
KOMIIAKTHH, ChIBPKALIM IPOCTU CUIOBH NPENaBKH, 3aJBIKBAHMSI HA KOJIOOCHUTE.
HenocraTbk Ha TpaMBalfHOTO OKauBaHE € TBbpAATa, HEENaCTHUHA BPb3Ka MEXAy KopIlyca Ha
JOBUraTessl U KOJIOOCTA, B PE3yNTAaT Ha KOETO YAAPUTE M ChTPECEHUSTA, Bb3HUKBALIU IIPU
THPKAISHETO Ha KOJIOOCTA BbPXY PEJICOBUS IBT, CE MPEAAaBaT HEIOCPEACTBCHO Ha ABUIATEII
W Heropara CHJIOBA MpeAaBKa W 00paTHO - MHEPLUUOHHHUTE CHIIH, 0OyCIOBEHH OT Macara Ha
BUOpHUpaIys npu paboTa ABUTATEIN, CHUIO Taka HEMOCPEACTBEHO ce IMpeaBaT Ha PEICOBHA
IBT.

[Mpn ONOpHO-paMHOTO OKaYBaHE JABHTATENAT € MOHTHUpPAH BBPXY pamaTra Ha JIOKOMOTHBA
WM Ha TalWuraTa u cjeloBaTeTHO TETJIOTO My Ce MpeaaBa Ha PEeJCOBUSA IBT YPE3 PECOPHOTO
oKayBaHe Ha pamarta. [lociaenHOTO B 3HAUNUTENHA CTENEH MoracsiBa yJapuTe U CbTPEeCeHUsITa 1
C TOBA Cbh3/aBa JOOPH €KCIJIOATALMOHHH YCJIOBHSI KAaKTO 33 IOKOMOTHBHHUS JBUraTell, Taka U
3a PEJICOBUS IIBT.

HepmoctaTbk Ha OMOPHO-paMHOTO OKauyBaHE € HEOOXOAMMOCTTa OT H3IOJI3YBAaHETO Ha
MIOCTIOKHU CHJIOBH IIPEIAaBKH, 3ala3Ballyl padOTOCHOCOOHOCTTA CH IPHU ChIIECTBYBAILUTE
(BcencTBHE €IACTUYHOCTTa HAa PECOPHOTO OKadBaHE) 3HAYMTENHH IPEMECTBaHMSA Ha
JIBUTATENS 110 OTHOLIEHHWE Ha 33/IBMKBAHUTE KOJIOOCH.

A. TATOBM eJIEeKTPOABUIATEH
15. OB CBEJEHUA 3A TAT'OBUTE EJEKTPOJIBUT'ATEJIN

Ocnosnu usuckeanus. VI3SUCKBaHUATAa KbM TSATOBUTE €JIEKTPOJBUTATEIN MOTAT J1a CE Pa3ieiaT

Ha TPH IPYIIH.

KbM nbpBata rpyna, KosATo XapakTepusupa pabOTOCIOCOOHOCTTAa HAa JBUTATENs B

MpeIBUICHUTE 32 HETO PEKUMH, C€ OTHACSAT M3WCKBAHUATA 32 €JIEKTPHUYECKa U MeXaHHYHa

YCTOMYHBOCT.

Kbm BTOpaTa rpyna, Kosto ompeaens MO-HOPMAJIHOTO M PAlMOHAIHO HW3IOJI3yBaHE Ha

JBUraTeNINTE TIPH BIaKOBaTa UM paboTa, ce OTHACAT M3UCKBAHUATA 3a:

- paBHOMEpHO pa3mpe/elisiHe Ha HATOBAPBAHUATA MEKY JIBUTATEIINTE;

- BB3MOXXHO Hal-MaJKO M3MEHEHHE Ha HATOBAapBAaHETO HA JIBUTATENIUTE NPH KojeOaHHE Ha
3aXpaHBalLOTO I'Y HAIIPEKEHNUE;

- TO-paBHOMEPHO HATOBAapBaHE Ha CTAlIOHAPHHUTE EHEPro3axpaHBalld CHOPHKCHUS
(TArOBaTa MpeXa U TATOBUTE MOJCTAHIIIHN);

- peanu3upaHe Ha MO0-BUCOKH CPEIHHM TEXHMYECKH CKOPOCTH Ha ABHXXEHUE NPH MO-MaIbK
pa3xoj Ha eHeprus;

- BB3MOXXHOCT 3a peryjrpaHe Ha CKOPOCTTa B IIUPOKHU TPaHUIIN;

- BB3MOXKHOCT 3a IPOCTO TPEMHUHAaBaHE KbM TEHEpaTopeH pexuM (¢ oruexn
OCBILECTBSIBAHETO HA EJIEKTPUUIECKO CITUPAHE).

KbMm TpeTata rpyma ce OTHACAT HM3HCKBAaHMATA 3a MHHHMAIHH TErJI0 M rabaputu Ha

JBUraTeNs], 32 CATYPHOCT U MPOCTOTa HAa KOHCTPYKLIUSATA MY.

[IpoMeHIMBOTOKOBHUTE ABUraTEIN HE YAOBIETBOPSBAT (DOPMYIMPAHUTE HO-TOPE U3UCKBAHUS,

[opajay KOETO He ca MOIyYMIN Pa3BUTHE U MIPUIOKEHHE KaTo TATOBH IBUTATEIH, BBIIPEKU 4

ca IpaBeHU ONHTH B TOBA OTHOLICHHE.

[TocTOAHHOTOKOBUTE ABWTATENN OT Pa3IMYHUTE CUCTEMH Ha Bb30yAa YHOBIETBOPSIBAT

W3MCKBAaHUATA KbM TATOBUTE [BUTaTeNu (Makap M B pa3lIWdyHa CTEIEH), MOPagu KOETO

W3MON3yBaHETO WM 3a 3aJBW)KBaHE HA JIOKOMOTHBHTE W B TpPHUTE KM BapHaHTa (c

MOCJIEIOBATENIHO, MapajeIHO U CMECEHO Bb30Y)KJaHE) IO MPUHIMUI € Bb3MOXKHO.

[Ipaktnueckn o6aue HaW-TOISIMO pPA3NPOCTPAaHEHHE Ca IOAYYWIM JBUTATEIUTE C
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MOCNeIoBaTeNHO (cepwifHO) BB30OykaaHe. Bmocmenctsue moapoOHO mmie OBAAT H3IOKEHH
MPEeMMCTBATA Ha TO3H BUJI JBUTATEIH TIPS APYTUTE TOCTOSHHOTOKOBH JIBUTATCITH.

OCHOBHM apaMeTpH HA TATOBHUTE eJ1EeKTPOABUTATEIH

HomuHanHo HanpexeHue U, - ToBa € HAMpPEXEHHUETO, 3a KOETO € M3YHUCICH TATOBUAT
enekTpoaBuratesn. He3aBUCMMO OT HauWHA HA CBBP3B3HETO UM H30JAlUsITa HA TATOBUTE
JIBUTATEJIM CE U3UUCIABA 32 BIHOTO HAMPEKEHUE Ha CHEPro3axpaHBaHETO HAa JOKOMOTHBA.
MakcumanHo JonyCTUMO HanpeXeHWe - 3a pa3TuuyHUTe PSKUMH Ha TATOBUS JBUTATEN CC
orpaHWYaBa, kKakTo ciensa: Ha 1,15 U, - mpu nurareneH pexxum u Ha 1,2 U, ipu pesxuM Ha
€JIEKTPUIECKO CIIUpaHE.

MoLuHoCT. MomHocTTa, pa3BHBaHa OT TSATOBHS JIBUTATEI, 3aBHCH OT KOHKPETHHUTE pabOTHU
YCIIOBUSL HA JIOKOMOTHBA (T.€. OT HAaKJIOHA U ChCTOSHUETO HAa PEJICOBHS MBT, OT BUAA U
CHCTOSTHHUETO Ha BKIIIOYEHHUTE BHB BIIAKOBAaTa KOMITO3UIIVSI BarOHU W T.H.), MMOPaJN KOETO B
mpoleca Ha paboTa TS ce M3MEHS B IIMPOKH TpaHuIM. Pa3BuBaHaTa OT TSATOBHUS JIBUTATEN
MOIITHOCT, XapakTepbT HA HEHHOTO M3MEHEHHE, KAKTO U MPOIBLKUTEIHOCTTA Ha MEepUOo.a,
mpe3 KOMTO ABHTATENAT € paOdOTWII, ONMPEeNessT OT CBOS CTpaHa TOIUIMHHHUS PEXUM, PEcCI.
CTETIeHTa Ha HAaTPSBaHETO Ha JIBUTATEIIs.

BB BpB3Ka ¢ TOBa MOHATHATA 3a MOIIHOCT HAa TSTOBUS JBUTATENl ca CBBP3aHU KaKTO C
(hakTOpa Bpeme, Taka M ¢ HArpsIBAHETO MY IIPH padoTa.

CrpIecTByBaT CIEIHATE OCHOBHH MOHSTHS 32 MOIITHOCT Ha TATOBHS ABHTATEIN:

- MOITHOCT Ha YacOBUS PeKUM N,

- MOIHOCT Ha NPOIBIDKUTEIHUS PEKUM Nipor U

- MaKCHMaJTHa MOIITHOCT.

3a HOMHMHAJIHA MOIIHOCT Ha TATOBUS JIBUTATEN YCJIOBHO C€ MPHEMa MOIIHOCTTAa HAa YaCOBUS
PEXKHUM.

Mownocm Ha uacosus pedxcum (9acoBa MOIIHOCT) c€ Hapuya OHa3W, U3MEPeHa Ha Bajia Ha
IBUTATENS, TMOJIE3HA MOIIHOCT, KOSTO B TPONBIDKEHHE HA €IWH dYac OW Tpeau3BUKaa
MaKCUMAJIHO JOMYCTUMOTO 32 HETOBUTE YACTH U HAMOTKH MpErpsBaHe NpHU MOJIOKEHHUE, Ue Ha
JBUTATENS € OCUTYpPEeHa BEHTHJIAINS, Y€ CHINUAT € 3aXpPaHeH ¢ HOMHUHAITHO HAIIPEKEHUE U Ue
IbpPBOHAYANHATA MY TeMIepaTypa € Owia paBHa Ha TemIleparypara Ha OKOJIHaTa cpeaa
(moceiHATa OGMKHOBEHO ce preMa pasHa Ha 25°C).

Mowmnocm ma npoovidcumentus pedicum (MPOABIDKUTENIHA MOLIHOCT) CE HapHya onasuEl
MOJIe3Ha, M3MEpEeHa Ha Bajla Ha JBHTATENsl MOIIHOCT, KOSTO OM 00yCIOBHIIA PaBHOBECHO
MPEBUIICHUE HA TEMIlepaTypaTa Ha HAMOTKHTE M YacTUTE Ha JBUTATENsd, CHBOAAAIO C
JIOMYCTUMOTO 32 TSIX MPEBUIICHHE HA TeMIepaTypara IpH IMOJIOKEHUE, Ye Ha JBUTATENS €
OCHTypeHa HOpPMajHa BEHTHJIAIWS, Y€ CHITUAT € 3aXpaHeH ¢ HOMHHAITHO HAIpeXeHHe U 4e
II’bpPBOHAYANIHATA My TeMIlepaTypa € Onia paBHA Ha TeMmIlepaTypara Ha OKOJHATa BB3IyITHA
cpena.

[Ipu paboTa Ha TATOBHUTE JBUTATEIHM HA HArpsIBaHE ca MOJUIOKECHU HAMOTKUTE, KOJIEKTOPHT U
nmarepute. Hali-cuimHO HarpsiBaHaTa 4YacT Ha JBUTATENsA, KOATO OIMPEAENs MOIIHOCTTA, €
HaMOTKaTa.

ToKbT, TEermuTENHATA CHJIA, CKOPOCTTA, KOCPUIIMEHTHT Ha IOJIC3HOTO NECHCTBUC U JIPYTHTE
MapaMeTpy, OTTOBAPSIIM Ha JIQJCH TOIDIMHEH PEXUM Ha TATOBUS JIBUTATEN, C€ HapHU4aT U
03Ha4aBaT CbOTBETHO:

MIPU YacoBHSI PEXKHUM - YACOB TOK I,, yacoBa TernurtenHa cvna F, , 4acoB K.M.A. 1, ; npu
HOPOIBIDKUTENHUA PEKUM - MPOABIDKUTENEH TOK lipon , MPOABIDKUTENHA TErnuTenHa
cvna Fpoq , NPONPOABITKUTENEH K.N.A. Nupor.

Maxcumanna mowHocm ce Hapuda OHAa3W TPaHWMYHA MOITHOCT, IO JOCTHTAaHETO Ha KOSTO
TATOBHAT JABHUTATEN pabOTH MPW HOpPMallHa KOMyTanus. MakcuMaiiHaTa MOIIHOCT TpsiOBa aa
CHOTBETCTBYBA Ha MOIIHOCTTA Ha JBUraTess MPU HOMHUHAIHO HAMPEKEHUE W JBOCH YacOB

-
[peBuieHne Ha TeMIIepaTypara, Ipyu KOETO HaCThIIBA H3PABHSABAHE Ha 00pa3yBallaTa ce B
JBUTATEIS TOIUIMHA C Ta3H, KOATO C€ OTBEXIA OT HETO.
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TOK. TATOBUAT ABUTATEN TPsIOBA J]a € B ChCTOSIHUE Jia pa3BUBa MaKCHMaIHATA CH MOIIHOCT B
MpoabDKeHHe Ha 1 min.
Koegpuyuenm ma eenmunayusima p Ha TATOBUSI IBUTATENl c€ Hapyya OTHOIICHHETO MEXKIY
MPOBIKUTEITHHS U YaCOBUS MY TOK:
p — TIpox
I

q

lNonemuHata Ha KOSHUIMEHTA p 3aBUCH OT MHTEH3MBHOCTTA HAa TOILIOOTBEXKIAHETO, KATO 3a
Pa3IMYHUTE HAYMHHM 32 OXJIKIAHE HA TATOBUTE JBUTATENH JOCTUTa CIICAHUTE CTOHHOCTH:
- IpU ABUTATENIUTE C ecTecTBeHo oxnaxnaane p = 0,4—0,5,
- TIpU JIBUTATENIUTE ChC CaMOBEHTHJANUs (T.€. C BEHTHJATOP, MOHTUpPAH BBLPXY Balia Ha
nmeuratens) p = 0,65—0,8,
- IpY ABUTATENIUTE C NPUHYAUTENHA BeHTuiaus p == 0,85—0,9.
OcHo6HU  Xapakmepucmuxku Ha mseosume eilekmpoosuzamenu. KbM TIX ce OTHAcCAT
CIIEKTPOMEXaHUYHUTE (TSATOBU M CIIMPAYHK) U TOILIMHHUTE XapaKTEPUCTUKH Ha JIBUraTEIs.
EnekTpoMexaHNW4yHUTE XapakKTepPUCTUKM aaBaT MpeAcTaBa 3a CBOMCTBATA HAa TATOBHUS
JIBUTATE], N3pa3siBaliki 3aBHCUMOCTTa MEXKy MPOTUYAIIMS MPe3 KOTBATa HA JBUTaTelsl TOK
I,, ¥ BeTMUMHUTE, ONPEACTSAIIN HETOBUS pa0OTEH PEKUM (TATOB WU CIIUPAYCH).
KbM eneKkTpOMEXaHUYHUTE XapaKTEPUCTUKH Ha JBHUraTels MPH TATOB PEKHM CE OTHACST
3aBHCHUMOCTHUTE

n=1(l.); M;.,= f(1,) u ne; = f(1,). (III-1)

KbM eekTpoMexaHHIHUTE XapaKTePUCTUKU Ha JBHUTATENS MPH CNMpadveH (reHepaTopeH)
PEXWNM ce OTHACAT 3aBUCUMOCTHUTE:

Nen = f(L); Men = f(1a) 1 1 = f(LL). (I1-2)
KBJIETO
n, ng; € 4€CTO0TaTa HAa BBPTCHEC Ha pOTOpPA HA ABUIATCIIA CBOTBETHO B TAT'OB W B CIIMPA4YCH
pexuM;

M,;; - BEPTALIMAT MOMEHT Ha Bajia Ha JBUTaTeNsl IPH TATOB PEKHIM;
M, - CIMpaYHUAT MOMEHT Ha BaJla Ha JIBUTATEIIs IIPH TeHEPATOPEH PEKHIM;
N, - K.ILJI. HA IBUTATEJIS.
EnexrpomMexaHWYHHATE XapaKkTEepUCTUKH, CBHOTBETCTBYBAallM Ha paboTata Ha TATOBHA
eNIeKTPOABUTATEN IIPU 3aXpaHBaHE C HOMHUHAIHO HAIIPE)XEHHE, ce HapruJaT €CTECTBEHMW.
TonnnHHMUTE XapakTePUCTUKN Ha TATOBUS €NEKTPOABUTATEN IPEICTABIABAT 3aBHCUMOCTH,
XapaKTepU3Mpalll HarpsBaHETO W OXJIAXKIAHETO Ha JBUTATeNs NPU PA3IUYHU PEKUMH, a
HUMEHHO

t=1(t); T=1(1,) 1 1. =1(L). (II1-3)

KBACTO

T € IPEBUILIEHUETO HA TEMIIEpATypaTa B HAMOTKUTE Ha ABUraTelIs 3a JaJ€H MOMEHT:

t - BpeMe;

T, - YCTaHOBCHOTO (PaBHOBECHOTO) IIPEBHIICHUE Ha TeMIlepaTypara B HaMOTKHTE Ha
JBUTATEII IPU JaJ€H TOBap;

T= E - TOIIJIMHHATa BPCMCKOHCTAHTA:

C - TOIIMHHUAT KaaluTeT Ha HAarpsiBaHaTa 4yact, J/deg;

B - koedumment Ha Torootaasane, W.m” deg™.

Ha ¢ur. III-1 xpuBata a mokasBa HarpsiBAHETO, a KpUBaTa O — OXJIAXKIAHETO HA HAMOTKAaTa
IIpY €IUH U CBIIH TOK [, HA TATOBUSA €NEKTPOJBUTATEN; KPUBHUTE 2 U 6 TTOKA3BAT OXJIAKIAAHETO
Ha jBurarens, npu I, = 0 cbOTBETHO B 1BaTa XapaKTEPHU BapuaHTa - IPU ACHCTBYBAILA U IIPH
M3KJII0YEHA BEHTUJIAIMSL.

[lonexxe kpuBHTE a ¥ 6 ca NaJeHH 3a €AWH U CBHIIU TOK, T€ CE CTPEMAT KbM €IHO, U CBHIIO
YCTaHOBEHO MPEBUILIEHUE HA TEMIIEPATYPATA Top.
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KpuBure 6 u 2 ce cTpeMsAT KbM TEMIIEpATypHO MPEBHUIICHUE Y: T, == 0, T.. KbM
TeMIeparypara Ha OKoJHara cpeaa. [Ipu ToBa KpuBaTa g OTroBapsi Ha MO-TOJISMOTO
TOIJIOOTJABAHE M 3aTOBA € C MO-TOJISIMa CTPBMHOCT.

TormHHata BpeMekoHCTaHTa T paBHOBECHOTO TPEBHINCHHE HAa TeMIeparypara T, Ca
TOMMANHHN NapaMeTPU Ha HAMOTKaTa Ha JIBUTaTelIsl.

3asucumocture T=f(l,) n t.=f(I,) ce momyuaBaT BB3 OCHOBa Ha TOIUIMHHU CTCHIIOBH
M3MUTBAHUST HAa CHOTBETHHS TATOB japuraten (Ha ¢wur. II-2 kato mpumep ca mokazaHH
KpUBUTE Ha TOILUTMHHHUTE MapaMeTPH HAa HAMOTKaTa Ha CHBETCKHUS TATOB EJICKTPOJIBUTATEI
JP3-400).

Upe3 Ta3zu 3aBUCHMOCT MOXKE Jia CE IMOCTPOU
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16. HIOCTOAHHOTOKOBHU TAT'OBU ABUT'ATEJIN - BUIOBE "
EJEKTPOMEXAHNYHU XAPAKTEPUCTUKHU

Beue Oe W3THKHATO, Y€ MOpPAaAM HW3KIIOUUTEIHO JOOpUTE CH pEryJHpalid CBOWCTBA
MOCTOSIHHOTOKOBUTE JIBUTATEIHM 3acera ca CJIWHCTBEHO TPUTOJHU CICKTPOJBUTATEIN 3a
3aJIBI)KBaHE HA TTOJIBUKHHUS ChCTAaB.
3a 3aJBMKBAHETO HA PYJHUYHHUTE JIOKOMOTHBU HAN-MOIXOAIIA Ca CE€ OKA3ald MOCTOSHHO
TOKOBHUTE TATOBH JIBUTATEIH ChC CEPUITHO BB30YXKIaHE.
1. Enexmpomexanuunu Xapaxmepucmuku HA HOCMOSHHOMOKOGUs O08ueamen Hpu ms2o8
(Osueamenen) pescum. ObIacTTa 32 MPUIOKECHUE HA TAJCH JBUTATEN CE OMpPEIeis BhOOIIE OT
0COOEHOCTHTE HA HETOBUTE CIIEKTPOMEXaHUYHH XapaKTePUCTUKH, KaTO MpPU TATOBUS
€IeKTPOJABUTATENl ompenmeismm ca ckopoctHata n=f(I,) m wmomentHata M, =f(l,)
XapaKTepUCTHKA.
IIpr MOCTOSIHHOTOKOBUTE CJICKTPOBUTATEH (OpMysiaTa 3a CKOPOCTHATA XapaKTEPHCTHKA
MOe Jia ObJie ToTydeHa OT u3pasa 3a 0ajlaHca Ha MOJAaBAHOTO KbM KIIEMHTE Ha JBHIATEINS
3axXpaHBaIlo HAMPEKEHHE

U=E+LR, (111-4)
KBJETO
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R, € 0010TO CHIPOTHBIICHHE HA KOTBEHATa HAMOTKA;
[, — TOKBT, IpOTHYAI IPE3 KOTBEHATa HAMOTKA Ha JIBUTATEIIS;
E - npoTuBOENEKTPOABIIKEIIA CHITa HA MAIITMHATA;
E =c®n, (II1-5)

Tyk @ ¢ MarHUTHUSAT MOTOK;
C - KOHCTaHTa, 3aBUCEINA OT KOHCTPYKIIMATA Ha MAITUHATA;
N - YeCTOTaTa Ha BHPTCHE Ha KOTBATa.
Ot dopm.IlI-4 u III-5 crenBa, 4e ckOpOCTHATA XapaKTEPHUCTHKA HA IBUTATEIS e UMa BUAA
_U-I,R

cd
[lpu cepuiinust naBurateNl BH30YJUTENHATA HAMOTKA € CBBp3aHA IOCIEIOBATEIIHO Ha
KOTBEHATa M 3aTOBa MarHUTHHST IOTOK CE U3MEHS MPABO MPOMOPIUOHATHO HA U3MEHCHHUETO
Ha TOKa B KOTBaTa JI0 JOCTUTAHETO I'PaHMIlaTa HA MArHUTHOTO HACHII[AHE HA TIOFOCHTE:

=1l (I11-7)

n (111-6)

KBJICTO

Y € KOC(QUIIMCHT Ha MPOMOPIIUOHATHOCT.

Crmen 3aMecTBaHeTO Ha wm3pasa 3a MarHuUTHHS TOTOK (dopm. III-7) BBB dopm. III-6
MoJIy4yaBaMe XUIepOoIMYHaTa 3aBUCUMOCT

n=A (I11-8)
Ia
KBJIETO
n'=n+ R ; A= U .
ye ye

[Ipu mIyHTOBHS TOCTOSHHOTOKOB JIBHTATE]l MAarHUTHHUAT TIOTOK 3aBUCH OT 3aXPaHBAaIOTO
HaTpeKeHHe, HO He ¥ OT MPOTHYAIIHS ITPe3 KOTBATa TOK.

CrnemoBaTelIHO TMPU HEU3MEHHO 3axpaHBamlo HampexeHue U MarHUTHUSAT TIOTOK Ha
MamuHata @ mie ObJile MOCTOSHEH W CKOPOCTHATa XapaKTepUCTHKA Ha JBUTATEHS (BXK.
(hopm.111-6) me mpeacTaBisiBa BCHITHOCT YpaBHEHHE Ha TpaBa

Nn=A -BI, (I11-9)
KBIETO
U R
A=—; B=—
cd cd
7, 0/min
 Nom

a0
N
bur. 11-3. XapakTepucTnka Ha NoCTosHHO-
TOKOBUTE NBHIaTenu MpH Pa3TuueN HAYMH HA
BB36YKIaHe:

@—IOCAEN0BATENHO; (-—[1aPANEAHO; E~—CMeceHO

CKOpOCTHaTa XapaKTCPpUCTHKA Ha MOCTOAHHOTOKOBUSA ABUTATEII CbC CMECCHO B’I)36Y)KILaHe €
MEXKIWHHA 110 OTHOIICHHUEC Ha cepHﬁHaTa 1 IIYHTOBATa CKOPOCTHA XapaKTCPUCTHUKA.
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CKOpOCTHUTE XapaKTEPUCTHKH HA pA3JIMYHHTE BHJOBE IOCTOSHHOTOKOBU JIBUTATENN Ca
rokazanu Ha ¢ur.I11-3.
dopmysnara 3a MOMCHTHATa XapaKTEPUCTUKAa Ha ITOCTOSHHOTOKOBHUTE CIICKTPOJBUTATEIIH
MOXKE€ Ja ObJie MOJy4YeHa BH3 OCHOBA Ha (QOPMYNIHTE, H3pa3sBaIld Bpb3KaTa MEXKIY
MOIITHOCTTa BBPXY Baia Ha JBHrateidsl N,, U ChOTBETHUTEC MEXaHWYHU M CICKTPHUYCCKH
napameTpu:

N,, =M,  2m, (III-10)

NB.,El :Nen'r]z[ :UIanua (III-]I)

KBAETO

Nen € KOHCYyMHpaHaTa OT JBUTaTENsl €IEKTPUIECKA MOILIHOCT;

MNa - K.ILJ. HA JBUTATEIIA.

PemaBaiiku CbBMECTHO TOpPHUTE JIBa M3pa3a U Npuemaiku yciaoBHO, ue U=<E=c®n, a n, =
const (ToBa TmpHeMaHe € [OMyCTHMO TpeJ BHA Malkata CTOWHOCT Ha R, mpum
ITOCTOSTHHOTOKOBUTE MamuHA BXK. QopM.Ill-4, kakTo W Topagy CpPaBHUTETHO TECHUTE
IPaHUIM, B KOUTO CE U3MEHS TEXHHSAT K.I1.]1I.), TOJTydaBamMe

_UL,n, c®nln,

2Th 2Th
[Ipu cepuiinust apuraren, paboTel] ¢ HE HACHUTEHHM MarHUTHU moitocH (Bk. Qopm.Ill-7),
m3pa3bT 3a MoMeHTa (hopm.III-12) ce mpeBprwIa B mapaboanyHaTa 3aBUCHMOCT

M, =c'yI. =c"LZ, (I11-13)

B.I

M

B.I

=c'Pl . (I1-12)

a

KBJIETO

I

C

¢" = ——2 ¢ KOHCTAHTA.

2m
[Ipu mryaTroBust mBuraten u3pa3pT 3a MomeHTta ((opm.lll-12) ce mpeBppma B nmHeiHa
3aBHCHMOCT, Thii kaTro D=const:

(111-14)

KBIETO
¢ = ¢'® e KoHCTAHTA.

MoMeHTHaTa XapaKTePUCTHKA HA IMOCTOSHHOTOKOBHSI JIBUTATENl ChC CMECEHO BB30YKIaHE €
MEXIMHHA 110 OTHOIIICHUE HA CEpUilHATA U IIyHTOBaTa MOMEHTHA xapakrtepuctuka (¢ur.Ill-
3).

KoedunueHThT Ha TOJE3HOTO JCUCTBHE 1), XapaKTepH3Upa CHIICCTBYBAIMTE B TATOBUS
JBUTATE] 3aryOM Ha MOIIHOCT, a XapakTepucTtukara 1, f(l,) - BIMsSHHETO Ha cTemeHTa Ha
HATOBapBaHE Ha JIBUTATEIIS BbPXY FOJIEMHUHATA HA HETOBUTE 3aryOH:

UL, - ) AN

== , -15
N, Ul ( )

KBJETO
AN =AN_ +AN . +AN +AN o caobmure 3aryou Ha JBHTaTENs;

AN, - enexTpryecKkuTe 3aryOr Ha IBHUTATENs, M3pPa3siBallld ce€ B 00pa3yBaHETO Ha JKAyJOBa
TOTUINHA;

AN,y - MATHUTHHTE 3aTyOH;

AN,ex - MEXaHUYHUTE 3aryOHn (3aryOn OT TprueHe MEeXIy KOJEKTOpa W YEeTKHTE, OT TPHCHE B
Jarepure, 3aryou 3a caMOBEHTHJIALNA);

AN,os - nobaBpyHHMTE 3aryOm (ompenenar ce oT TokoBere Ha Dyko, BB3HHKBAIIU B
MIPOBOIHUIINTE W 350UTE HA KOTBATa, B OAHMAXUTE U B TIOJTIOCHUTE O0YBKH).

Ha ¢ur. 11I-4 ca noka3anu KpuBUTE, KOUTO OTpa3siBaT U3MECHEHHUETO Ha Pa3IMUHUTE 3aryoH
Ha MOUIHOCT, KakTO M W3MEHEHMETO Ha OOmus K.ILJ. Ha €JUH TOCTOSHHOTOKOB
eJIeKTpo/BUTATENl. BWkna ce, 4e pa3NUYHUTE 3ary0M B pas3inyHa CTENCH 3aBHCAT OT
rojeMruHaTa Ha HaTOBapBaHETO,
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Karo HAW-CHJIHO Cc€ BIMAAT OT  HETo
CJNIEKTPHUYCCKHUTE, a CPaBHUTEIHO Hal-c1abo
MEXaHUYHHTE 3aryOu.

2. Cpaenumenna oOyeHKa HA HOCMOSHHO
moxogume msieogu osucamenu. CpaBHEHHETO
Ha OCHOBHHUTE €IICKTPOMEXaHHUYHU
XapakTepUCTUKXM HAa  pa3IUYHUTE BUJIOBE
MMOCTOSTHHOTOKOBH ~ apurarenun  (ur.I11-3)
MOKa3Ba, Y€ 3a YCJIOBUATA Ha pPyTHUYHHS
JIOKOMOTHBEH TPaHCHOPT HAH-NOAXOIAMM ca
cepuitHuTE TATOBH €JIEKTPOJIBUTATEIH.
TexHUTE MPETUMCTBA Ca CIICTHUTE:

1) npu emHa ¥ chla rojieMHHA Ha MYCKOBHS
TOK T€ pa3BUBAT MO-TOJISIM ITyCKOB MOMEHT;

2) TpUTeXkXaBaT IO-TOJIIMa IIPETOBapBaIa
CIOCOOHOCT M CJICAOBATEITHO NP STHA U CHITH
pabOTHU yCJIOBUS MOLIHOCTTA UM Ile OBJIe Mo-
MaJIKa;

3) npu yBenmuaBaHE Ha TOBapa 4ecToTara Ha

e BBPTEHETO UM PA3KO CE HAMAJISIBA U B PE3ysTaT
T4 Puex KOHCyMHUpaHaTa MomHocT N=Mw» ocTaBa
o 7 ' L ml 4 MOYTH HEM3MEHHA,;
4) pabotsaT mo-m00pe, obOeaMHEHHW B 00IIA

. Mt Barymﬂlli‘skixo% A WA Aprrarers MeXaHHYHA cHcTeMa (KaKBaTo € OCTABCHHUAT

BBPXY PEJICUTE IOKOMOTHB), ¥ TI0-100pe pasIpeeNsT TOMEXITY CH OOITU TOBap.
XapakTepHO 3a MHOTOJBUTATEIIHUTE JIOKOMOTHBH €, Y€ TSATOBUTE MM EJIEKTPOJBUraTelH ca
eIHOTHITHM W PAaBHU II0 MOIIHOCT, a 3a/BIKBAHUTE OT TAX KOJOOCH Ca C €IHAKBH
reoMeTpuyHH napaMeTpH. [Ipu ToBa mookeHne ce mpeanonara paBHOMEPHO pas3npeielieHue
Ha OOWMs TOBap MeXIy OTAenHUTe aAurarend. CopiiecTByBar oOade (akTopH, KOHWTO
Mpeau3BUKBAT MpepasnpeielieHie B HaToBapBaHeTo. TaknuBa (akropu ca:

a) HeeIHAKBOCTTa HA JWAMETPUTE Ha OaHTaXWTE Ha Kojenarta (MOJTy4eHa B pe3yiTaT Ha
HETOYHOCT MpH 00paboTKaTa UM MJIH B PE3YJITAT HA U3HOCBAHETO HM);

0) HeeJTHAKBOCTTA Ha EJIEKTPOMEXaHUYHUTE XapaKTEPUCTHKH Ha JIBUTATEITUTE.

HW3BecTHO e, ye ckopocTTa V, ¢ KOSTO C€ NMPHUABMKBA HEHTHPBT HA KPBI, ThPKAIAII ce Oe3
MPUILTB3BaHE IO TIpaBa, €

V=V = THD, (1II-16)
KBJIETO
Viene € TepudepHaTa CKOPOCT HA TOYKHUTE, PAa3MOJIOKEHH 10 OKPBKHOCTTa Ha
KOHTAaKTYyBaHETO,

N - YeCTOTaTa Ha BBPTEHETO Ha KPbra;
D - muamMeThphT Ha OKPBIKHOCTTA.

JIOKOJTKOTO JIBHXKCHHETO Ha JIOKOMOTHBA € PE3yiTaT OT ThPKAISIHETO BHPXY pElCHTE, Ha
obemuHeHN B 00Ila MEXaHWYHA CHCTeMa Bojemnu koiena, Gopm.III-16 ocraBa B cuia, KaTto
YYaCTBYBAIIUTE B HESI BEJIMUWHHU 1€ UMAT CJICTHOTO 3HAUCHHUE:

V - IOCThIIATEIHA CKOPOCT Ha JIOKOMOTHBHATA PaMa;

N, YE€CTOTA Ha BHPTEHE Ha JIaJicHa KOJIOOC;

Dy - muamMeTbp Ha OKPBKHOCTTA, TIO KOSATO OaHJaXBT HA XOJOBOTO KOJIEIO KOHTAaKTyBa C
perncara.

OueBUTHO JIOKOMOTHBHATA paMa € MEXaHUYHOTO 3BE€HO, KOSTO Hajiara eHa o0Iia 3a BCHYKU
BOJICIIN KOJIOOCH Ha MHOT'OJIBUTATEITHUS JIOKOMOTHUB MepudepHa CKOPOCT:

V=V =v =v (ITI-17)

nepud]1 nepud2 nepudz

KBJIETO Z. € o0ImAT Opoit Ha Bojermte komoocu. Ot dopwm. I11-16 cieasa
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n, = , (111-18)

Ot dopm.III-17 u 1II-18 ce Bmxma, ge B cirydas, KOraTo BOZAEIIUTE KoJieJa KOHTAKTyBaT C

pEJICUTE 1O OKPBHKHOCTH C €HAKBB TUAMETHP, BOJCIIUTE KOJIOOCH IIle C€ BBPTAT C eIHAKBa

YecToTa N, KaTo BCAKO pasinuue B quaMeTpute AD, Iie mpeau3BHKBA CHOTBETHA Pa3IMKa

Any B 4eCTOTHTE HA BEPTCHETO HM.

Toii KaTo Bcska BoACIIAa KOJOOC € KHHEMAaTUYHO CBBP3aHa ChC CHOTBETEH TATOB ABHIATElN,

YyecToTaTa Ha BBPTEHE N HA poTopa My Iie ObJie MPaBo MPOMOPLUUOHAIHA HA Ny
n=un,,

KBJICTO [L € IPEIaBaTeIHOTO YUCIIO HA CHIIOBATA MPEe/IaBKa.

CrenoBareslHO Ha BCsKa pa3iuka An, B YECTOTHTE Ha BHPTEHE Ha BOJCIHIMTE KOJOOCH WIE

CHOTBETCTBYBA pa3jiMKa B YECTOTHTE Ha BbPTCHE An Ha 33IBIKBAILIUTE TH ABUTATEIH.

B cBernmHaTa Ha M3TI0KEHOTO MO-TOPE, KaTO M3IOJI3YBaMe OCHOBHHUTE €IEKTPOMEXaHWYHHU

XapaKTepUCTUKN Ha TMOCTOSIHHOTOKOBUTE TSTOBM JIBUTATENH, e aHaJIH3HpaMe CTETIeHTa Ha

TSIXHATa IPUTOAHOCT 3a MapaiesiHa paboTa Ha 001a MEXaHUYHA CHUCTEMA.

3a mo-romsMa TMPOCTOTa M NPETJIEAHOCT Ine ObaaT pasriiefaHd ABaTa Hal-XapaKTepHU

MIOCTOSIHHOTOKOBH JIBUTATENS - CEPUHHMAT M LIYHTOBUST, NMPUIOKEHH B JOKOMOTHB C JIBE

(I1-19)

WHIAWBUAYAJTHO 3aJBUKBAHU KOJIOOCH.
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[Tokazanute Ha ¢ur. 11I-5 kpuBn wIOCTpUpAT
ClIy4ass KOTaTo CKOPOCTHHTE XapaKTEPUCTHKHU
Ha asurarenure 1 u 2 (KpUBUTE @ CE€ OTHACHT
3a IIYHTOBUTE IBHUTAaTENH, a KPUBHUTE O - 3a
CepUITHMTE) ca HaMBIHO €OHAKBH, oObOade
JUaMeTpUTe Ha  BOJCIIHTE  KOJena  ce
pasianyaBaT, BCIEACTBHE Ha KOETO W N;#n,.
Buxna ce, ye npu enHa U cbllla pa3iuka An B
YecTOoTaTa Ha BBPTEHE Ha  JBUTaTEIINTE
TaxHoTo HaroBapBane (I; u I, 3a cepuitnure u
Ii'n I’ , 3a myHToBuTe) € paznuuno. [lpu ToBa
JBaTa CEpPUMHM JABHUraTellsl CE€ HaToBapBaT
3HAYUTEITHO MO-PaBHOMEPHO, OTKOJIKOTO JBaTa
uryHToBH (AI<AL).

,fIL27

i

—,

\.%

7=y

—

ol | l#7

== Iy ’

‘<—-—-12——» AT e
- 1,'
' our. 111-6

@ur. [IlI-6 wumocTpupa ciydasd, Koratro
CKODOCTHHTE XapaKTepHCTUKA Ha  JBaTa
napasnerHo paboTemy TIOKOMOTHBHY IBUTATEIS
HEe ca enHakBu (BX. kpuBuTe 1 uw 2 3a
cepuiiHuTe U KpuBuTe 1’ M 2' 3a IIyHTOBUTE
JIBUTATENH), JAOKAaTO pa3MEpHTe Ha XOJOBUTE
KOJieJla Ha BOJCIIUTE KOJIOOCH Ca HAIbJIHO
€THAKBU U 3aTOBa n;=n,. OYEBUIHO €, Y€ U B
TO3U CITyJaid pasIpeneIeHneTo Ha
HATOBAapBAaHETO € MHOTO TO-0JarompusTHO MPU
CepUilHUTEe, OTKOJKOTO TpHU  UIYHTOBUTE
nmeuratend (AI<AL').

Henocrarpuure Ha  cepuilHUTE
€JICKTPOJIBUTATENIH Ca CICTHUTE:

TATOBU

1) HeycroiiuMBa YecToTa Ha BBPTEHE B 30HATa Ha MAJKUTE HATOBapBaHHA (KOTATO MAaJIKH
HaMaJsIBAaHHUA Ha TOBapa IMPEIU3BUKBAT OMACHH YBEITMYCHUS HA CKOPOCTTA);

2) nuWmnca Ha TpaHUYHA 4YEeCTOTa Ha BBHPTCHE, C IPEBUIIABAHETO HA KOSTO JBUTATEIAT
AaBTOMAaTHYHO J1a TIOTIafla B PEKUM Ha TeHepaTOPHO CIIHpaHe.
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17. OCOBEHOCTH HA PYJHUYHUTE CEPUMHU TATOBHU EJIEKTPOJIBUT ATEJIA

[To mpuHIMI yCTPOWCTBOTO HAa CEPUIHMS TATOB CJICKTPOJABHraTeNl HE CE pa3jnuaBa OT TOBA
Ha OOMKHOBEHUS CEPHEH MIOCTOSIHHOTOKOB JIBUTATE.

Tebpae cnenuUYHUTE YCIOBHS, NPU KOUTO pabOTIT TATOBUTE CJCKTPOIBHTATEIH Ha
PYIHUYHHUTE JIOKOMOTHBH, 00aue HajaraT T¢ a OTrOBapsAT Ha CICTHUTE U3UCKBAHUS:

1) mpu mycKaHETO Ha TATOBUS JBUTaTeNl TOM TPsAOBa Ja € B ChCTOSHUE Ja Pa3BHBA BBPTSII
MOMEHT, 2—2,5 I'bTH MO-TOJISIM OT Myon;

2) B OTJCITHU TICPUOH OT JBIKEHUETO JABUTATEINAT Ja AOMycka 1,5—2 KpaTHO MpeBHIIaBaHE
Ha MUHMMaJTHaTa My MOIIIHOCT, 0€3 TOBa Ja BOIM JI0 MOBPEIH HA KOJCKTOpa WU O APYTH
MEXaHWYHH MTOBPE]IN;

3) TATOBUSAT ABHUTATEIN TPAOBA Aa JIOMyCcKa padoTa B TeHEPATOPEH PEXXHUM IIPH TOJIIMa YeCTOTa
Ha BBPTEHE HAa KOTBaTa W MPH HAJUYMUETO HA TOKOBE, YYBCTBUTEIHO MPEBHINABAIIM IO
roJIeMUHA HOMHHAJHHS TOK Ha JBUraTelis 0e3 MosBaTa Ha OIMACHO MCKPEHE 10 KOJICKTOpa U
0e3 MpoOMBH B M30JIaINATa HA HAMOTKATA;

4) TaroBUAT nABHraTen TpsAOBa ga JOmMycKa
BBPTEHETO Ha KOTBaTa B JBETE IOCOKH IpPHU
PaBHOCTOMHH YCJIOBHSI Ha IPEBKIIIOYBAHE;

5) HopmarHaTa paboTa Ha JBUTATEINS HE TPsAOBa
Ja ce HapymaBa OT  CBhTPECEHMSTA,
BBH3HHUKBAILU IIPU ABWKEHUETO HA JIOKOMOTHBA
[0 PYAHWYHUTE PEJICOBU IIBTUILA, JOPH KOTAaTO
CKOpPOCTTa  Ha  JBW)KEHHETO  JOCTUTHE
KOHCTPYKTHBHaTa CKOPOCT Ha JIOKOMOTHUBA.
I'opHuTe M3UCKBaHUS, OTPAHUYEHUTE Pa3MepH,
B KOUTO TpsibBa na Oblle BMECTEH TATOBUST

$ur. HI-7. HemocpelCTBCHO 0NOPHO-0COBO
T oTTT ot CT ABUTaTCJI, U CbIICCTBYBAIllaTa B3pUBOOIIaCHA

atMoc(epa B HSKOM PYIHUIM Ca HAIOXKWIM CICAHUTE OCOOCHOCTH B KOHCTPYKTHBHOTO
o opMIICHUE HA TATOBUTE CICKTPOIBUTATEIIH:

1) TSArOBHTE CEpHITHU JIBUTATEIH 32 PYJHUIHUATE JIOKOMOTHBY OOMKHOBEHO C€ TIPOU3BEXKIIAT C
4 TaBHU W 4 criOMaraTejHH TOJ0Cca, KaTO YETKUTE Ce Pa3IojiaraT TOYHO MO0 OCOBHUTE JIMHUHU
Ha TJIABHUTE TOJIIOCH;

2) KOPITyChT Ha TSTOBUTE ABUTATENH € C MACHBHA (HAH-YECTO JIATa) CTOMaHeHa KOHCTPYKIIHS,;
3) KOpIyChT HA TATOBUTE JBUTATEIN HA PyJTHHYHHUTE JJOKOMOTHBHU € C HAITBIIHO 3aTBOPCHA, a
B HSIKOM ciy4yaw (Hamp. MpU aKyMyJIaTOpPHUTE JIOKOMOTHBH) - W C B3pHUBOOE30IacHa
KOHCTPYKITUS (TE3W JBUTATEIH Ca C ECTECTBEHO OXJIaX/IaHe);

4) KOpIyCHTE Ha TATOBUTE JBHTATEINA HA TPOMUIIJICHUTE JIOKOMOTHUBH Ca ¢ BEHTHJIAIMOHHH
OTBOPH, KaTO OXJIXKIAHETO UM CE€ OCHLICCTBSBA CHOTBETHO UPE3:

CaMOBEHTHJIAILIUS — 3a JIBUTATeIUTe ¢ MouTHOCT 10 150 kW, u

MPUHYZNTENHA BEHTHNIALS — 32 JBUTATENHTE C NO-TOMAMA MOIIHOCT;

f\ s 7 8 4 » Y 2 “ G

IN

@ur. I11-8. JIguraren JIK-801A (pa3pes):
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| - maker Ha KoTBaTa; 2,4 - Kanany; 3 - KOJEKTOp; 5 - BaJ Ha JBUTATEIS; 6 - KJIEMHA KyTHS; 7 - KOPILYC
Ha JBHTATEN; 8 - 3alIUTeH KOKYyX Ha peayKropa; 9 - 600mHa Ha TaBHUTE moiifocH; 10 - HakpaitHuIy;
11 - pombaHuTeNHU Nomrocy; 12 - yeTkoabpkaTen; 13 - uetky; 14 - uepynku Ha ocoBus jarep; 15 -
KaMepa 3a MakeIloTo YyCTPOMCTBO Ha ocoBus jarep; 16 - macneHka; 17 - macineHa BaHa; 18 - Maxenu
buTrn

5) CHOTHOIICHHETO MEX]y IbDKHHATA Ha KOTBEHMS makeT /, W omamerbpa My D, e enHa

TBBPJIC XapaKTepHA 3a TATOBUTE [IBUTATEIM BEIUYMHA, KOSTO 3aBUCHU OT MOIIHOCTTA Ha
IBUTATENs, OT HAYMHA HA OKAa4YBaHETO My (OMOpPHO-paMHO HWIIM OIIOPHO-OCOBO),
Pa3IoI0KEHNETO Ha BaJla Ha JBUTATEINS 10 OTHOMICHHE OCTa Ha KOJIOOCTA (TIEPIICHIUKYIISIPHO
WU TapajeliH0) W Hail-CeTHEe - OT IIMPOYMHATA HA PEJICOBHUS MBT. 3a MapajeiiHO
pPa3MOJIOKEHUTE U OMOPHO-OCOBO OKAUEHU TATOBU EJCKTPOJBUTATEIM HAa PYIHUYHUTE

noxkomotusu ¢, <D, u oTHOmEHHETO D_a uma croinoct 0,4 — 0,6 (xkaro D, nocrura 10

a

0,64 Dyonooc)- B ocTanamute ciaydan obukHoBeHo ¢, <D, u oTHOIICHHETO D—a MAJIKO C€
a

pasnyaBa o CTOMHOCT OT TOBAa Ha OOMKHOBEHUTE CEPUMHM JIBUTATEIM;

6) B KOPIIyCHTE Ha TATOBUTE JBMIATENN C HEMOCPEACTBEHO OMOPHO-0COBO OKauBane (¢ur. I11-

7) ce BrpaxkaaT CHENHaIHN YEPYIKOBHU JIArEpPH, Ype3 KOUTO JBUTATEIAT CE YKPENBa BBPXY

0CTa Ha JJOKOMOTHBHATa Koj100c¢ (Bk. dur. I1I-8 u I11-9).

dpr. 110, Taroe eAcKTPOABHCATEA 38 MPOMANL- . _ ) i
MeH NOKOMOTHE, NPHCOGEH 33 HENOCREACTREND ! |
ONOPHO-OCOBO  OKaYBAHE M MPHEYAWTCAHO : i
oxnampane (GBM 185/1200) 2 -
J—HanaE W2 OTEGPA WA BXOAHATA MeMTsAAIEOHHA LTRYR t . _]
|

[npi  padoTHO DOACHENIE HI OBHIATENE  WARAKLT ©F

codAR): S—OTHEOPH 30 HAXOANATE  SCHTAMALEORED CTRYH

J—WneMEE KyTil] f—MRCAEAKA; F—Hasipa 33 Mo

To- YETPOACTHG HA DCoBER  AdER H—ARIOpIa-QCoE ad-
FEQ; 7==HAT HA ARWIATOAR

@ur. [II-10. KocBeHO OMOPHO-OCOBO OKAauBaHE Ha

TATOB JBUTaTeN: |-ABHUTATeN; 2-peayKTop;

Kousiooc; 4-0ykca; 5-001TOBE, CBBP3BAIIN IBUTATEIIS

¢ pelyKTopa
7) KOpPIYCUTE Ha TATOBUTE JBUTATEIM C KOCBEHO OMOPHO-0COBO okauBaHe (pur. I11-10) ca
MPUTOACHU 32 YeTHO ((pIaHLoBO) CBBbpP3BaHE C PEAYKTOpa Ha CHIIOBaTa IpeiaBKa;
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8) KopIyCcHTE Ha TATOBHUTE JIBUTATENN C OTIOPHO-PAMHO OKayBaHE ca MPHUTOJICHH 32 HOPMAITHO
(ape3 onmopHM KpadeTa) CBhp3BaHE ¢ KOHCTPYKIHMATA HA JJOKOMOTHBHATa pama (Bxk. ¢wur. I1I-
11).

@ur. III-11. Taros enexTpoaBUrares, IpUroAeH 3a ONOPHO-PAaMHO OKauBaHe:
1-xamak ¢ 4eTKOIbpIKaTeIIeH IINT; 2-KOPITyC C ONOPHH KpadeTa; 3-KOTBa; 4-Karak.

b. Tarosu nBurare/u ¢ BbTPELIHO ropeHe

18. 01l CBEJAEHUA

B moaBWXKHHS ChCTaB HA PEJICOBHS TPAHCIOPT MO MPHHIMUI MOTAT Jia ObJAT W3MOI3yBaHH
CIIEAHUTE BUJOBE TATOBU JIBUTATENIN C BTPEIIHO TOPEHE:

JIM3ETIOBUSAT JIBUTATEI;

OCH3MHOBUAT (KapOypaTOpHUSAT) IBUTATEN H

raszoBaTa TypOuHa.

Haii-pasnpocTpanenu ca AW3eI0BUTE ABUTATENH, Thil KATO B CpPaBHEHHUE C TIX OCH3UHOBUTE
ca TO-HEMKOHOMHYHH, a Ta30BUTe TYpPOWHH BBHIPEKH HECHMHEHUTE CH IOJIOKHUTEITHU
KadecTBa (MO-TOJISIMAa OTHOCUTETHA MOIIHOCT, MO-€BTHHO TOPHUBO M IO-HUCKH Pa3XoaH 3a
o0CITy’KBaHE U PEMOHT) 3HAUYUTEIHO UM OTCTBHIIBAT MO OTHOIIEHUE HA K.IL. .

3acera ra3oBuTe TYpOMHM HE Ca HAMEPHJIM NPHIOKCHHE B PYJHHYHHTE JOKOMOTHBH. 3a
3aJIBIDKBAHETO Ha TE3W JIOKOMOTHBH C€ W3IMON3YBAaT W3KIIOYUTEIHO JM3CIOBH JBUTATEIH,
KOHUTO HAITbJIHO Ca U3MECTWIIN OCH3MHOBUTE NIOPAIH CICIHUTE PHYNHU:

1) nmuzenoBute ABUraTenH pabOTAT Oe3 cHcTeMa 3a EJIEKTPHYECKO 3amaiBaHe, KOSITO B
PYJHUYHH YCIIOBHS OW MOTJIA Jla MPEJU3BHKA EKCIUIO3Ms Ha T'a30-Bh3YIIHATA WIH MPaxo-
BB3/IyIIHATA CMEC;

2) [OU3EeNOBHUTE JBWUTATENN W3MOJ3yBaT TOPUBO, KOETO MpUTEKaBa IO-HUCKA TOYKa Ha
BB3IUIAMEHSIBAHE OT OCH3HMHA, B PE3YNITAT HA KOETO CC HAMAIIBa OMACHOCTTA OT TOXapH W
EKCIUIO3VH B CAMUSI IOKOMOTHB;

3) mpu Ou3eNOBUS JBUTaTell CE OCHUIECTBSBA MO-IIBJIHO M3rapsHe Ha TOPUBOTO, OTKOJKOTO
npu OCH3UHOBUS;

4) mU3eNOBHAT IBHUTATEN PabOTH ¢ TO-€BTUHO TOopwBO (HadTa) M TMpHUTESKABa ITO-BHCOK
TEPMUYEH K.IL.J., KOETO 00YyCNIaBs U MO-royisiMaTa My HKOHOMUYHOCT.

JuzenoBute nBUTaTeNnu (KaKTO M JIBUTATENUTE C BBTPEIIHO TOpEeHE BHOOIIE) MPUTEKABAT
obave HeMmoXO AN 33 CIUH TATOB JIBUTATEI XapaKTEPUCTHKH, Thil KaTo:

1) pu MaJK¥ BIIOBU CKOPOCTH HE Ch3/1aBaT BHPTSII MOMEHT;

2) 3a MPHUBEXAAHETO UM B JABIKEHHE (ITyCKaHEe) € HeOoOXOIUMO pa3BbpTAaHETO UM [0
oTpeJieNieHa CKOPOCT OT CIEIHAICH TyCKOB JBUTATE,

3) Hall-MKOHOMHWYHATA pa0OTa Ha JU3CIOBUTE JIBUTATEIM OTrOBaps HA HAITBIIHO OMpEICICH
PEKUM, KOWTO BBB BCEKM OTAENICH CIy4ail ce Ompelelisi OT €lHa MOCTOSIHHA TojeMHUHa Ha
BBPTSIIUS MOMEHT.

[MpucnocoOsBaHEeTO HA AU3ETOBUTE JIBUTATEIN KbM CHIIECCTBYBAIIUTE B PEICOBHS TPAHCIIOPT
yCIIOBUSl Ha paboTa ce MOCTHra 4pe3 M3MOJ3YyBaHETO Ha perylupyemMa CHJIOBa IMpeaBKa,
CBBp3Ballla BaJla Ha IBUTATEIS ChC 33/IBIKBAHATA OKOJIO HEero Koyiooc. Ta3u npenaBka TpsOBa
Jla TI03BOJIsIBA U3MCHEHHE B IMUPOKK IPAHUIN (B CHOTBETCTBHUE C YCIOBHATA HA JIBUKCHUETO)
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KakKTO Ha TaHICHOHWAJIHATa TCTJIMTCIIHA CHJIa, TaKa M Ha CKOPOCTTa Ha ABMXKCHHUE IIpH
IIOCTOAHEH WJIM HE3HAYUTCIIHO U3MCHAIL] CE€ BHPTAIl MOMCHT Ha Bajla HA IBUTaTEIIA.

19. XAPAKTEPUCTUKHU HA JIOKOMOTUBHUTE JU3EJIOBU IBUT'ATEJIN

OCHOBHUTE XapaKTCPUCTHKH Ha JU3CIIOBHS JIBUTATE M3pPa3siBaT 3aBUCHMOCTTAa HA HETOBUTE
e(exkTuBHA MOIIHOCT N, BbPTAI MOMEHT M,, €pEKTUBEH K.IIA. e U OTHOCUTEIIEH Pa3XoJ Ha
TOPHBO g. OT YECTOTATA HA BHPTEHE N HA KOJISTHOBUSI BaJl.
OCHOBHHTE XapaKTEPUCTUKH 3aBHCAT OT IMapaMeTpUTE Ha PaOOTHHS MPOLEC Ha JU3CIOBUS
JIBUTATE], KbM KOUTO CE OTHACHT:
KoeuUMEeHTBbT Ha MbMHOTA Ha WHIUKATOpHATA JWarpama L, KOWTO XapaKTepu3upa
CHOTHOILICHHETO MEXJY TUIONIMTE Ha peajHaTa M TEOpeTUYHATa p-V-auarpama M 3aBHCH OT
CTETICHHHSI TOKa3aTel Ha IMOJUTPOIara, OT HAIATAHETO NMpPU BCMYKBAHETO HAa BB3AYX B
HWIMHIBPA OT HAJSTAHETO MPU M3TJIACKBAHETO HA U3rOPEIIUTE Ta30Be, OT OpraHU3aIiiITa Ha
Mpoleca Ha pa3npbhCKBaHE U U3rapsiHE HA TOPUBOTO;
KoepuuMeHTbT Ha 3anbfiBaHe Ha UUIMHAOPUTE C Bb3OYX 1)y, KOWTO MpeaCTaBIsABa
OTHOIICHUETO
N, = G
b
v Gh
KBJIETO
G e JCHCTBUTEITHOTO KOJIHYECTBO BB3IyX, KOETO C€ HaMUpa B IHWJIMHIBPA Ha paboTermus
JIBUTATEJ MPH 3aMI0YBAHETO HA Mpoleca “CrbCTsIBaHe”;
G, - KOJTMYECTBOTO BB3IyX, KOSTO OM 3aITBJIHWIO MWJIMHIbPA B MOMEHTA Ha 3allO4YBaHE Ha
rporieca “crbCTSABaHE”, aKO HAJATAHETO B HETO € OMIIO PaBHO HA aTMOC(EPHOTO.
[paktiueckn G<Gy, moOpamM HANAYMETO HA XWUAPAaBIMYHM 3aryOM Ha Haisrane Ap B
CMyKaTelTHHTe TphOM M KIamaHd Ha BHraTens (Ap~v,’, KbIETO V, € CKOpPOCTTa Ha
3aCMyKaHUS BB3AYX);
KoeuumneHT, xapakTepuanpall, U3nuiibka Ha Bb3ayX B UUMMHABPA o, TIpeaCcTaBIsBa
OTHOIICHUETO

G
oa=—,

G,
kpaero Gy € TEeOpPEeTHMYHOTO KOJMYECTBO BB3IyX, HEOOXOIMMO 3a IBIHOTO H3rapsHe Ha
BIIPBCHATOTO B LIWJINHABPA TOPHUBO.
KoeduuuentsT o (koiiTo BuHaru e >1) TpsibBa na ObJe MO BB3MOXKHOCT MHUHHMMaleH. Toi
3aBHCH OT Ka4eCTBOTO HA 00pa3yBaHETO HAa CMECTa,
cpeaHO NMHOUKaTOPHO HanAraHe p; rnpeacTaBiisiBa OTHOIICHUCTO

frdv _a,

p; = =5 "
Vh Vh

KBJICTO

A; e UHIUKAaTOpHATA MEXaHHYHA paboTa;

Vi, - paboTHUAT 06€M Ha UITUHIBPA.

1. Hnouxamopua mowrocm Ni. 3aBucu 0T Oposi HA UUIMHIPUTE Z, OT Oposl HA TaKTOBETE Ha
paboTHUS MpolieC T U OT YecTOoTaTa Ha BHPTEHE Ha KOJISIHOBHS BaJ N:
N. = A.zn _2p,V,zn
i - - .

T T

2

2. Unouxamopen k.n.0. 1;. llpencrasisiBa OTHOIIEHHETO HAa TOIUIMHATA, MTpeoOpasyBaiia ce B
UWIMHAPHTE B MeXaHWYHa paboTa, KbM OOLIOTO KOJHMYECTBO TOIUIMHA, OOpa3yBaHa B
UWINHAPHTE TIPH U3rapsHETO HAa TOPUBHATA CMEC.

3. E¢hexmuena mowHocm N.. ToBa B CBITHOCT € ITOJIE3HATA MOIITHOCT, KOSITO C€ IMOJIydaBa Ha
Bajla Ha ABWratens. PasmuuaBa ce OT WHAMKATOpHATa MOIIHOCT C BEJIMYMHATA HA 3aryOuTe

(111-20)
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AN B nBurarens, oOycIOBEHHM OT XHUAPABIMYHUTE CBHIPOTUBICHUS, NPEISITCTBYBAIIN
BCMYKBAaHETO HAa BB3IyX B LWIMHIPUTE W H3TIACKBAHETO Ha HM3TOPEJIUTE Ta30BE€ OT THX;
CBIIPOTHUBIICHHUATA OT TPUEHETO Ha OyTajara B CTEHUTE HA HUJIMHIAPUTE; CHIPOTUBICHHUSTA OT
TpHEHE B JlarepuTe; CHIPOTUBICHUITA Ha CIIOMAaraTeIHUTE YCTPOWCTBa (pa3mlpeaciuTesieH
BaJI, TOPUBHA, MacjieHa ¥ BOJHA IIOMIIa U 1p.):

N. =N, -AN. (III-21)
4. Mexanuuen x.n.o. n [lpeacrasisiBa OTHOIIEHHETO MEXIy eEeKTHBHATA U MHIUKATOpHATA
MOILIHOCT Ha JIBUTATENs:

N AN
=—¢=1--—) 111-22
WENTITN (111-22)
5. E¢hbexmusen k.n.o0. Me
N
e =—, (I11-23)
m,Qy

KBJIETO
m; € MAaCOBHSAT Pa3Xo/ Ha TOPUBO, kg/s;

Q' - HU3MIaTa TOIUTMHA HA U3rapsiHETO Ha rOpUBOTO, kJ/s.
6. Omnocumenen eghexmuger pasxoo Ha 20pUso g.

m
g, =—, kg/kW.s. (I11-24)
NB
7. Bopmsauw, Mmomenm Ha 8ana Ha ousenosust ogueamen M,
ObycnaBst ce OoT edeKkTUBHATA MOIIHOCT Ha JIBUTaTeNlss M OT 4YECToTara Ha BBPTEHE Ha
KOJISTHOBHS Bal:

N
M =_‘e 11-25
o 2m ( )
Ot dopwm. 111-22 u 111-23 cnenpa, ue
2p.V,zn
Ne:rlMNi:rlM Pi Vi I
Torasa ¢popwm. II-25 me nobue Buaa
M, =—=p.V,N,. (I11-26)
Tt

Enna ot rnmaBHHMTE OCOOCHOCTH Ha IHM3ENOBUSI JIBUTATENl €, Y€ MOJABAaHETO Ha BB3AYX B
IJIMHAPHUTE HE Ce perynmpa B mporeca Ha paborara my. Konebanusta Ha KOJIHYECTBOTO
3aCMyKaH BB3AyX (JIOKOIKOTO TE€ CBINECTBYBAaT) ce OOyCIaBAT OT W3MEHSIIUTE Ce
XHUJPaBIMYHH CHIIPOTHBIICHUSI BbB BXOJHUTE M U3XOJHUTE OTBOPU HA LWIMHAPUTE, KAKTO H
OT IMHAMHWYHATa ChCTABJIsBAIlA HA HATIOPA.

Ha ¢wur. I1I-12 ca moka3aHu 3aBUCHMOCTHTE Ha IapaMeTpuTe Ha paOOTHHS [HKBI Ha
IU3ENIOBHSl JIBUTaTel OT YeCTOTaTa Ha BHPTEHE Ha KONSHOBHSA Baj IPH MaKCHMAIHO H
MOCTOSIHHO 3axpaHBaHEe Ha LWIMHAPHUTE C TopuBO. Bikaa ce, ye ¢ yBenmuyaBaHETO Ha
4ecToTaTa Ha BBPTEHE KOC(HIMEHTHT HAa HANBIBAHE HAa IWJIMHAPHTE 1), pacTe, JOCTHTa
MaKCHMYM U Clie/l ToBa HamaisBa (kpuBa 1). [IbpBoHa"anHOTO My HapacTBaHe Ce IBJDKU Ha
yBeJMuaBalaTa ce JUHaMUYHa KOMIIOHEHTa Ha HAopa, a HaMalIsgBaHETO MY cJie]l JOCTHTaHe
Ha MakCHMyMa — Ha BCE IO-CHJIHO IPOSBSIBAIINTE C€ XHUIPABIMYHH CHIPOTHUBICHUS B
CMYKAaTEIHUTE U M3ITyCKAaTeITHUTE OTBOPH HA IMINHIPUTE.

KoeduuneHTsT 0, KOUTO XapakTepu3upa H3JIMIIBKA HA BB3IYX B LWIMHAPHUTE, CE U3MEHS

AHAJIOTUYHO II0 CBIIUTC NMPUYMHU (B)K. KpHnBa 2), B PE3yJITaT HAa KOCTO OTHOHMICHUECTO —

0CTaBa MOYTH HEITPOMEHEHO (BXK. KpHBa 3).
[IppBOHAYaTHO HaMalsBaHETO HA O ONArONPHSTHO BIHAE BBPXY MapaMeTpuTre Ha
TEPMOAMHAMUYHHS IUKBI; CJE] MPEXBBPIISTHETO Ha OIpeeleHa CTOMHOCT 00ade TOPHBOTO
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pecTaBa Aa u3raps HaI'bJIHO, B pE3YJITaT HAa KOCTO ABUIaTCIIAT 3all04YBa Ja JUMU.

<
Ty 7 /—\
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Our. III-13 PaGoTHH XapaKTEepUCTHKHU Ha JU3EJIOB
JIBUTaTel

O@ur. 111-12

NHanKaTOpHUAT K.I1I. 1); PACTE C YBEIMYaBAHETO YECTOTATa HA BhPTCHE Ha Baja (BXK. KPHBA
4) mpeAMHO TIOPaJX MOA0OPEHOTO PA3NPBHCKBAaHE HA TOPUBOTO, JJOKATO MEXAHUYHUSAT K.ILJ.
Nv HaMaJsiBa MOpagy HApPaCTBAHETO HAa MEXAHWYHUTE U XUAPABIUYHUTE CHIPOTHBIICHUS B
nBUTaTeNs (BXK. KpUBa 5).

3a BCEKU JIM3EJIOB JIBUTATEN CHIIECTBYBA IPAHUYHA YECTOTA HA BhPTCHE Ha KOJSHOBUS Bal,
OJT KOSITO ABUTATENAT HE MOXe J1a padoTu. Ta3um MUHUMAaJIHA YCTOMYNBA Y€CTOTA HA BHPTCHE
Npin 3aBUCH TPEIM BCHYKO OT HAa4YHMHA 332 BIPBCKBAHE HA TOPHUBO NMpH O0pa3yBaHETO Ha
cMecra.

Bceku au3ennoB gBuraten NpUTEKaBa ONTUMAJIHA YECTOTAa HA BBPTEHE Ngyr, MPU KOATO
BBPTAIIAAT MOMEHT Ha Baja My M; W e(pEeKTUBHHAT K.I.J. T, JOCTUTAT MaKCUMAaITHH
CTOMHOCTH NPH MHUHHMAJICH OTHOCHUTENICH e)eKTUBEH Pa3Xxo]] Ha TOPUBO g.. [Ipu moBeveTo
JIU3EJIOBU JIBUTATEIHU Nopr < Nyopr.

Ha ¢ur. 11I-13 ¢ mnokazaH oOHIMAT BUA Ha pPAOOTHUTE XAPAKTCPUCTUKU HA JIH3CIOBHUS
JBHUraTeN. XapakTepUCTUKUTE Ce HApHUYaT €CTECTBCHW WJIM BBHIIHU, KOTAaTO Ca CHETH IMpH
M0/IaBaHE Ha TaKOBa KOJIMYECTBO TOPUBO B JBHUTATElls, Y€ CHINUAT IIPU HOMHHATHA YECTOTA
Ha BBPTEHE Ny, PA3BUBa HOMUHAIHHS CH BBPTSII] MOMCHT.

B. IlHeBMATHYHH TATOBH ABUraTeIH
20. OBl CBEJIEHUASA

[THeBMaTHYHUTE ABUTATENS HAMHpAT NPUIOKCHHUE NMPH PYAHHUYHUTE JIOKOMOTHUBHU IOPATH
CJICJIHATE CBOM TIOJIOYKHUTEIHU KauecTBa!

1) mpocToTa 1 HICKAa METAIOTIOTIIBIIAEMOCT Ha KOHCTPYKIIHSATA;

2) CUTYpHO JIeHCTBHUE MPH paboTa B IpailiHa, BllakKHA U arpecruBHA Cpeia;

3) mpocTo 00CITyKBaHE U TMOATbPKAHE;

4) neko yrpasyieHHe, TI03BOJISBAIIIO IUTABHOTO ITyCKAaHE M CIIMPAHE HA JIOKOMOTHBA;

5) MaJika YyBCTBHTEITHOCT KbM BHHIIIHU JUHAMUYHH yJIapH;

6) CHOCOOHOCT J&a U3IbpXKAT HEOTPAHWYEHH TI0 TOJEMHHA W  MPOIABIDKUATEIHOCT
MpeToBapBaHusl (BKIIOYUTEITHO W TaKWBa, KOUTO MPEJAN3BHKBAT CIMPAHETO HA JIOKOMOTHBA)
0e3 moBpeau 1 0e3 U3MON3yBaHETO Ha 3alllUTHH CPEACTBA;

7) mbIHA B3pUBOOE30MIAaCHOCT;

8) oTpaboTEeHUAT BB3AYX MMOJ0OPSBA IPOBETPSBAHETO HA MHHHUTE H3Pa0OTKH.
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Our. I11-14. [Ipeobpa3zysaiy MeXaHU3MH MU OyTaIHU THEBMATHYHHU JIBUTATEIIHN: d—KPUBOIINITHO-
KPBCTOTJIaB MEXaHU3bM; O—KOJISIHO-MOTOBHIIKOB MEXaHU3bM

[THeBMaTHUHWTE ABHUTATENN PAOOTAT MO-HOOPE, OTKOJIKOTO APYTUTE BHUAOBE ABUTATENH IPH
0COOCHO TEXKH EKCIUIOATAI[MOHHU YCJIOBHA, XapaKTEepH3MpAIlH ce C Pe3KH KoieOaHWs Ha
HaTOBAapBaHETO, C HEOOXOJUMOCT OT YECTH MPOMEHU B IMOCOKAaTa Ha JIBUXKCHHE, YCCTH
BHE3AITHU CIMPAHUs, IPU HAJIWNUWE HA JTUHAMUYHY YIapu U BUOpaIuu.

OT chlecTByBalUTe BUIOBE ITHEBMATHYHH JIBUTATENH (OyTa HH, JIOTATKOBH, POTAIIMOHHH,
3b0HU ¥ BUHTOBH) B 3a/IBIDKBAHETO HA PYJAHUIHHUTE JOKOMOTHBY HAMHUPAT MPHUIIOKEHHIE CaMO
paaramTHO-OyTATHUTE IBUTATEIH C €HOCTPAHHO WU C IBYCTPAHHO JCHCTBUE.

B ctpykTypHO OTHOIIEHNE OyTaTHUTE THEBMATUYHA JIBUTATENH Ca ITO-CJIOKHU OT POTOPHUTE
(JromatkoBH, 360HM W BHHTOBH), ThH KaTO B KMHEMaTHYHATa WM BEpUTa y4acTByBa T. Hap.
“npeoOpa3yBaill MEXaHU3bM, KOHUTO MPEBPbBINA BH3BPATHO-NIOCTHIIATCIHOTO JBHKCHHE Ha
OyTaJIOTO, BbB BBPTEIUBO JIBUKCHHUC Ha TJIABHUS BaJl.

21. XAPAKTEPUCTUKHU HA TIHEBMATHNYHUA BYTAJIEH IBUTI'ATEJI

OCHOBHHTE XapaKTepUCTHKH Ha MHEBMAaTHYHUS OyTaneH JIBUTATE]  W3pa3sBatr
3asucumoctute: N.~f(n), M,=f(n) u n=f(n), kpaeTO N € YecTOTaTa HA BHPTCHE Ha TJIABHUS BaJl
Ha nBuratens. OOIUAT BUA HA TE3U XapaKTEPUCTHKH € moka3aH Ha ¢ur. I1I-15.
Xapakrepuctukara N~=f(n) ¢ mapabonuyaa KpuBa, KOSATO 3all0YBa OT HAYAJIIOTO Ha
KOOpJMHATHATA CHUCTEMa W JOCTHTa CBOETO MAaKCHMAalHO 3HadeHHE N, MPH YecToTa Ha
BBpTEHE Ny. [Ipy Mo-HATATHIIHOTO yBeJIMYaBaHE HA YECTOTAaTa Ha BbPTEHE Ha IJIaBHUS Bal
MOIIHOCTTa HAMAJISIBA U TIPH Ny ~ (2+2,8) TS cTaBa paBHA Ha HyJIA.

Xapaktepuctukara M;=f(n) e KpuBa ¢ CIMITHYEH XapaKTep, KOSITO B CpPeIHATa CH YacT €
OJiM3Ka 10 mpaBaTa JIMHUS. BBpTAMMAT MOMEHT € MakcuMalieH nipu n=0 U ce aHyjupa npu
N=Nux.

KpuBara Ha xapaktepuctukarta n=f(n) moctura cBOSI MakCHMyM IIpH YECTOTa Ha BBpPTEHE
n~(0,6+0,7)n,, KOATO ce TprHeMa 3a HOMHHAJTHA YECTOTa HAa BHPTCHE Ha IBUTATEIS M.
Momnoctta Ny 1 MOMEHTBHT My, ChOTBETCTBYBAIlIM HA HOMHHAJIHATA YECTOTa HA BBPTEHE, Ce
MpHeMar 32 HOMUHAJTHU.

ByramanTe THEBMATWYHHM [OBWTATeNd MPHUTEXAaBaT MHOTO JOOpH ITyCKOBH KadecTBa -
ITyCKOBHST UM BBPTSII MOMEHT € 1,5—2,1 IbTH NO-TOJIIM OT HOMHHAJTHHSI MOMCHT.
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Our. I1I-15. PaboTHH XapaKTepUCTHKK HA THEBMATHUCH OyTaJIeH IBUTaTel

N3menenneTo Ha pabOTHOTO HaIATaHE HAa CrBCTEHHS] BB3AYX € e(PUKACHO CPEACTBO 3a
IJIABHOTO M3MCHEHUE HAa PAOOTHUTE XapaKTEPUCTHKH Ha JABUTATEIIs B IIMPOKHU TpaHuiy. Taka
W3MEHECHHUETO Ha HAJISTAHETO C 1,105 N/m’ usmenst roxemurara Ha N 1 M ¢ okomno 20% B
CpPaBHEHHE ChC CTOWHOCTTAa MM IPH ChIaTa YECTOTa HA BBPTEHE, HO IPH MPEIUITHOTO
Hamsirade. Ha ¢wur. 1II-14 ca moka3aHu OCHOBHUTE XapaKTEPHCTUKU HA JIBUTATEINs IPH
HAJIATaHE Ha Bb3lyXa 5,106 u 6,105, N/m’. M3non3yBaHeTo Ha Bb3IyX C MO-BUCOKO HaJsIraHE
yBeIM4YaBa CTOWHOCTUTE Ha Ny, N U Ny, HO TOBA H3MEHEHNE € HE3HAYNTETTHO B CPaBHEHHUE C
yBenmmueHnero Ha N um M. HamansBanero Ha pabOTHOTO HAaJATIIHE W3MEHS PaOOTHHTE
XapaKTePUCTUKH B 00paTHA MOCOKa.

Ha d¢ur. III-16 ca mnokasanm pabOTHHUTE XapaKTEPUCTUKA HA TPU KOHCTPYKTHBHO
PaBHOCTOMHM OyTaTHU ABUTATENH, OTIIMYABAIIN CE CaMo TI0 KpaTHOCTTa Ha AeictBrero (K=1,
K=2 u K=3). MakcumanHaTta MOIIHOCT Ha TPUTE ABUTATENd € €JHAaKBa, HO CE€ JOCTUIa NPH
pa3IMYHU Y€CTOTH Ha BHPTEHE Ha IJIaBHUS Bajl. [Ipu ToBa XapakTEepHHUTE YECTOTH Ha BHPTEHE
(ng ¥ Npyx) TIPY TBUTATETTUTE C MHOTOKPATHO neficTBUE ca K mTbTH mo-Maiku OT ChOTBETHUTE
YeCTOTH Ha BBPTEHE NPHW IABUTATENNTE C €AHOKPATHO AeicTBhe. IIycKOBHAT MOMEHT mpu
JIBUTATEJIUTE C MHOTOKpPATHO JAEUCTBHE € CHOTBETHO K MmbTH MO-TONSIM OT TO3U MpHU
JIBUTATENTE C €MHOKPATHO JACHCTBHE.

N
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O@ur. 11I-16

Ot mokazanute Ha ¢ur. III-15 xapakTepucTUKH ce BIKIA CHINO Taka, 9¢ €IHO W CHIIO
W3MEHEHHWE Ha BBHPTANINSI MOMEHT Ha Baja Ha aBurarenss AM mpeau3BHKBa pa3INIHO
n3MeHeHnue An B 4ecToTaTa Ha BHPTEHE Ha BaJla Ha JBUTATECIIUTE C Pa3IUYHA KPATHOCT Ha
neiicreuero. [lo-MankuTe N3MEHEHUS Ce MONTydaBaT IpH ABUTATEIUTE C MO-TOJIsIMAa KPATHOCT.
AKO THEeBMATHYHHST OyTaJIeH ABUTATEN MMa BCTPOCHA 30HA MpeaBKa, KOSITO MpeaaBaiku
BBPTSAIINS MOMEHT Ha U3XOJHUSI BaJl, ChOTBETHO MTOHIKABA WM TIOBUIIIABA YE€CTOTATA Ha
BBpTEHE, OJyYaBaHa Ha TJIABHUSI BAJI, IIPEIaBaTEIHOTO YUCIIO Ha MpeJaBKaTa OKa3Ba
CBIIIOTO BIHSHUE BBPXY XapaKTEPUCTUKUTE HA ABUTATENs, KakTo U KparHoctTa K. OdeBuaHO
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e, 4e elHa MHOTOCKOPOCTHA 350Ha TIpelaBKka O OCHTypHIIa padoTaTa Ha JBUTATENS MIPH
ONITUMAJICH PEXHM, aKo TsI ObJic MPEBKIFOYBaHA B ChOTBETCTBUE C M3MCHSIIINS CE BHHIICH
TOBap.
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