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BbIBOP PAIIMOHAJIBHBIX ITAPAMETPOB TAI'OBOI'O
IJIEKTPOIIOABUKHOI'O COCTABA

BBenenune

[lepBoouepenHOit TEXHHYECKOW MPoOIEeMOit
OCBOGHUS PACTYIINX OOBEMOB MACCAXKHUPCKUX TIe-
PEBO30K M o0ecIedeHHs KOHKYPEHTOCIIOCOOHOCTH
KEJIe3HOI0POKHOTO TPAHCIIOPTa €CTh €r0 TEeXHHU-
YECKOE MEPEOCHAIEHUE C IIeNIbI0 3HAYUTEIHHOTO
COKpaIIeHns BPEMEHHU TepeMeIeHIs MacCaKUpPOB.
YcnemHoe perienne 3Toi MpoOieMbl HEBO3MOKHO
0e3 BBO/Ia B DKCIUTyaTaIlUIO TSTOBOTO IMOABHXKHOTO
COCTaBa, B YaCTHOCTH 3JIEKTPOBO30B, OTBEYAIOIINX
COBPEMEHHBIM TPEOOBAHMAM, TaK KaK ITacCaXHp-
CKHI 3JIEKTPOINOABUKHON COCTaB KEJIE3HBIX JIOPOT
Ykpaunbpl, 0COOEHHO TIEPEeMEHHOTO TOKa, TpeOyeT
obnoBnenmsa. Ilo mamHBIM «YKp3am3HUI» [1]
CPeIHHI H3HOC MapKa 3JEKTPOBO30B COCTABISAET
90 %. B 2015 romy u3 MHBEHTapHOro Iapka rnac-
COXHUPCKUX DJIEKTPOBO30B HEOOXOAMMO U3BAThH
okoiio 95 % nsnextpoBo3oB cepun UC2 u 75 % —
cepun UC4 y KOTOPBIX 3aKOHYHIICS CPOK CITYIKOBI,
y>Ke MPOAJICHHBIN 110 45 ner.

UtoOb1 m30ekaTh mpuoOpeTeHrs Mamodddek-
TUBHOTO TOJIBIXKHOTO COCTaBa, HeoOXoanma pas-
paboTKa HOBBIX TOJXO/0B K OMPEIEICHUI0 OCHOB-
HBIX TIapaMETPOB 3JEKTPOBO30OB — CKOPOCTH U
MOIITHOCTA HOMHUHAJIBHOTO PEXHUMA.

IMocTaHoBKa U penieHNe 3a/1a4M ONpesieie-
HUSI TAPaMEeTPOB JIeKTPOBO30B

g BBIIONTHEHNS YKa3aHHOM BBIIIE MPOOIEMBI
TpeOyeTcs pelleHue CIeAyIOMHMX 3a1au:

— OINpEIENCHUE PALUOHATBHBIX 3HAYEHUN OC-
HOBHBIX BHEIIHHX MapaMeTpoOB 3JIEKTPOBO3a IS
BOXKJIEHUS MTO€3/710B Ha KOHKPETHOM HalpaBlIeHUU
IpU 33JaHHOM HMX COCTaBHOCTH M TEXHUYECKOH
CKOpPOCTH JABKEHUS;

— ompejeneHHe ONTUMAJIbHON Tpajaluu
MOIIHOCTH TapKa 3JIEKTPOBO30B Il olecreye-
HHUS NTaCCaXUPCKUX NEPEBO30K Ha 3aJaHHOM IO-
JUTOHE TSTH.

B Hacrosimeit pabote OyaeT paccMOTPEHO pe-
IIeHUe TIepBOM 3a7auu. B kauecTtBe Kputepus om-
TUMAJIBHOCTH TIPH BBIOOPE OCHOBHBIX MapaMeTpoB
3JIEKTPOBO3a cJenyeT MPUHIATh MUHUMYM pacxojia
3NIEKTPOIHEPTUU Ha OCYIIECTBJIEHHUE MEPEBO30K
IpU 33JaHHOM BPEMEHHU IBHKEHUS Moe3NoB. Ta-

KOH IOJXO/ TPEJCTAaBISETCS ONpPaBIaHHBIM, TO-
CKOJIbKY 3aTpaThl Ha 3JIEKTPOIHEPTHIO COCTABIISIOT
CYIIECTBCHHYIO JIOJI0 JKCIUTyaTalHOHHBIX PacXo-
JIOB JKEJIe3HBIX JIOPOT.

Hcnone3yst eIUHUIBI U3MEpEeHUsT PU3MUIECKUX
BEJIMYWH, PETrIaMCHTUPOBAHHBIC MPAaBHIAMH TS-
TOBBIX pacyeToB [2], MONIHOCTh HOMHUHAJIHHOTO
peXrMa IacCa)kKUPCKOTO JJIEKTPOBO3a OTNpese-
JIUM KaK

Ny =2,725kp Fo0py , Br (1)

rae Fy — CpeiHee 3HAYCHUE IMPEAENbHON CHIIBI
TSATH SJIEKTPOBO3a B MEPUOJT ycKa (ITyCKOBasi Criia
TSTH),
Uy — CKOpPOCTb BBIXOJAa HAa XapaKTEPUCTHKY
HOMUHAJILHOTO HANPsDKEHUS (ITyCKOBasi CKOPOCTH);
ky — xo3pduuueHT, paBHBIN OTHOLIEHHIO
MOIITHOCTH MPOAOJDKUTEIBHOTO PEXUMa K MOIIHO-

CTH, COOTBETCTBYIOIIEW BBIXOQYy Ha IIyCKOBYIO
ckopocTb. Kak nokazano B [2]

ky =1/(ksz,), 2)
rae k f — OTHOIICHHE MMyCKOBOM CHUJIBI TATH K CUJIE

TATH TPOJIOTDKUTEITBHOTO PEXKUMA,

k; — oTHOIIEHHE IMyCKOBOH CKOPOCTH K CKOPO-
CTH TIPOJIOJKUTENLHOTO PEXKUMA.

Heobxoammoe 3HaUeHHE MYCKOBOW CHIIBI TSTH,
a 3HAYUT ¥ MOIIHOCTH HOMHHAJIBHOTO PEKUMA,
CIIeyeT ONPEACNATh TaK, 9YTOOBI 00ECIIEUYUTh BO3-
MOXXHOCTH p€ajin3alilii B MOMCHT BbIXO/Jla Ha ITyC-
KOBYIO CKOPOCTh 3a/IaHHOW BEIMYUHBI YCKOPCHUS
ay . ChopMyIMpPOBaHHOMY YCIOBHIO COOTBET-

CTBYCT CUJia TATU
Fy =(P+0)[wor +102(1+7)ay |, 3)

rae P, 0 — macca 37eKTpoBO3a M COCTaBa, COOT-
BETCTBEHHO;

Wop — OCHOBHOE YJEIbHOE COIPOTHBICHHE
JBIDKEHHIO T10€3/1a B PEXKHMME TATH TPU ITyCKOBOH
CKOpOCTH;

(14+7) — xo3dduuKeHT MHEPLUUHU BpaLIarOIINX-

s Macc;
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dg — 3HA4YCHUC YCKOpPCHMA IIpU JOCTHMIKCHHUU

IIyCKOBOM CKOPOCTU M ABMKCHHUH IMO€37a Ha ILIO-
manke (Ha ocHOBaHWH [4 — 7] MOXKeT OBITh PUHS-
10 paBubM 0,3...0,4 m/c?).

B BeIpaxenuu (3) purypupyer macca 3JIeKTpo-
Bo3za P . Ee menecooOpa3HO ONpeAenuTh U3 ycio-
BUs pealu3allud TpeOyeMol BeIMYMHBl [y IpH
3aJIaHHOM PacyeTHOM Ko3((HIMeHTe CleruIeHus
IPH ITyCKOBOH CKOPOCTH Yy , T.€. U3 PABEHCTBA

Fn = 1000 Pyryer; - “4)

Jis ynmoOcTBa NpOM3BOAUMBIX PAcYeTOB BBE-
neM ko3 punmeHT

L
KOTOpBIH, MpHpaBHAB mpaBble yacTd (3) u (4) u
yuTS, 9TO

)

_ Pwon + Q(Won + War)
P+0

oI1 4

IMOJIy4YuM B BUC

= Won + Wi +102a(1+7y)
P 1000 iy = [whn +102ag(1+7)]”

(6)

II€ Wy, Wory — OCHOBHOE YAEIBHOE COIpO-
THBJICHUE [BIDKCHUIO IIPH IYCKOBOHW CKOPOCTH,
COOTBETCTBEHHO JIOKOMOTHBA B PEXHME TATH H
COCTaBa;

Wyr — JAONOJIHUTEIBHOE yJNENbHOE CONPOTUB-
JICHHE JIBUKEHUIO COCTaBa OT TOJBATOHHBIX I'CHE-
paTtopos [2].

C yueroM (5) BeIpaxkenue (3) mpuBeaeM K BUAY

Fn = (L4 kp) [Wor +102(1+v)ag |0 (7)

Amnanu3 BeIpakeHus1 (6) MoKaszall, 4YTO OCHOB-
HBIMH TIapaMeTpaMHi, ONPEACISIOMIMMH BEJINYUHY

k,, ABIAIOTCS TyCKOBas CKOPOCTb Up M yCKOpe-

HHE IPU IyCKe « . 3HaUeHHe k, HE 3aBUCUT OT
I p

BEJIMYMHBI YKJIOHA, TAK KaK 3aJla4ya PeIaeTcs, Uc-
XO/JISl U3 YCIIOBUS Pean3aliy 3aJaHHOTO ITyCKOBO-
ro yckopenus Ha momanke [3]. C mocraTodHo#
JUTSL TIPAKTUYECKUX PACYCTOB TOYHOCTHIO 3aBUCH-
MOCTb kp (U,ay) , OTPENENAEMYIO BBIPAKEHUEM

(6), MOXXHO aNIPOKCUMUPOBATH TPEXWICHOM BHIA

2
kyy = by +boy +byay, (8)

rae vp — 3HAa4YCHUC HYCKOBOﬁ CKOpOCTH, KM/‘I;

2
Adp — 3HAa4YCHHC ITYCKOBOI'O YyCKOPCHHUA, Mm/c N
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by, by, by — kK03 dUIMEHTH! aNNPOKCUMAIINH,

3Ha4YeHUs KOTOPHIX NPHBEEHBI B Ta0M. 1.
Cornacro (1) npu 3amaHHOM cuie TArM Fip

MOIITHOCTh HOMHHAIBHOTO pEXHMa  SIBIISETCS
dbyHKIHEH TyCKOBOW CcKopocTH. Ee 3HaueHwne
OMPEACISACTCS UCXOJS U3 MPHUHATHIX BBIIIE KPUTE-
PHUCB ONTHUMH3AIIHH.

Anamu3 BeIpakeHus (1) mMoKaspIBaeT, 4TO MOIII-
HOCTH MaCcCaKUPCKOTO JIEKTPOBO3a MPHU 3aJaHHOM
Macce IMoe3/a OMNpeesIeTCs, TJIaBHBIM 00pa3oM,
BEJIMYMHON MYyCKOBOM ckopocTu. CieaoBarenbHo,
oTpeieNieHNe ONTHMAIBHONH MOIIHOCTH JIOKOMO-
THBA CBOJUTCS K YCTAHOBJICHHUIO ONTHUMAaILHOTO
3HAYCHHUS ITyCKOBOH CKOPOCTH Ury(opy) -

JUis perieHus 3aia4u BOCIOJIB3YEMCS MPENIo-
KEHHBIM B [8] TIOIXOIOM K OTPEICIICHHIO ITyCKO-
BOIl CKOPOCTH MAacCaXUPCKUX ITEKTPOBO30B.

Pemenne naHHOM 3afadM NpPENONaraeT BbI-
MIOJIHEHHE CIIENYIOIIEH POLeTypHhI:

— I psiia 3a1aHHBIX 3HAYEHUW ITyCKOBOM CKO-
pPOCTH OTIpeNeNsoTCs NMpeAeTbHbIE TATOBBIE Xa-
PaKTEPUCTUKHU 3JIEKTPoBO3a [3];

— JUIsl IPUHATBIX 3HAYEHUH ITyCKOBOM CKOPOCTH
U;; Ha OCHOBAaHUM TATOBBIX PAacdETOB OIpE/eseT-
sl 3aBUCHMOCTh MUHHUMAJIBHOTO Pacxoja 3JIeKTPo-
SHEPrMM OT 3aJaHHOW BEIMYMHBI TEXHUYECKOH
ckopoctH [8];

— 0 Ayip (V1,0y) ONpenenseTcsa 3aBUCHMOCTh

ONTUMAJIBHON ITyCKOBOM CKOPOCTH Un(opt) COOT-
BETCTBYIOIIE MHHHMYMY pacxoAa 3JIEKTPOIHEP-
T Ha TATY U COOTBETCTBCHHO MOIIIHOCTH HOMHU-
HaJbHOT'O PEXUMa OT TEXHUYECKOU CKOPOCTH.
YCTaHOBIIEHHBIE 3aBUCUMOCTH  Up(opy) (vp) ®

Ny(opt)(Vr) XapaKTepHU3yIOT KOHKDCTHBIH yda-

CTOK JK€JIEe3HOJOPOKHOW JMHUMA W HE 3aBUCHT OT
COCTaBHOCTH Toe3/1a. JJokakeM 3TO yTBEep)KICHHE.

YpaBHeHUE NBIKCHHUSA TO€3[a IPEICTaBUM B
Bujie [3]

v% = (S ()~ b (0) — wo (@)~ (), (9)

rae & — pa3MepHbIid KOAQQUIMEHT, 3HAYCHUE KO-

TOPOIro 3aBUCHUT OT NMPUHATHIX CAUHUI] U3MCPCHUA
(1)I/IBI/I‘-ICCKI/IX BCIINYHH,
Wo — YACIBHOC OCHOBHOC COIPOTHBIICHUC

JABHXKXCHHIO ITIOC€3/14a,
fK — YACJIbHAsA CHJIa TATHU 3JICKTPOBO3a,

by — yAenbHas TOPMO3Has CUJIa MOe3/1a;
i(s) — mpomONBHBIA MPOGUIB KEICIHOIOPOIK-
HOM JIMHUHU.
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Ob6nacte omnpeaeseHUs] YNPaBISIOLIMX Mapa-
MeTpoB b (v), fi(v) m Wy(V) MOXHO ycTaHO-

BHTH CIIEAYIOIMIUM 00pa3oM.
TopMmo3Has cuia MMoe3aa MOXET IPUHUMATh
CJICYIOIUE 3HAUCHUS

0< b, <by, (10)
e by — MPEACIBbHOE 3HAUCHHE TOPMO3HOM CHJIBI [2]

(11)

rae 9, — pacyeTHbIA TOPMO3HOH KOdDHIHEHT,

b =10009, .

onpeesieMbli
HOpMaTHBaMU,
Pxp — pacyeTHbIi KOIPPHUIUEHT TPEHUST TOP-

JEHCTBYIONUMH  TOPMO3HBIMHU

MO3HBIX KOJIOJIOK.
Cuina TSTH 3JIeKTPOBO3a YOBIETBOPSET YCIIOBHIO

0< £, (V)< [ (0), (12)

rae [ (v)
HYIO0 TSTOBYIO XapaKTEPHCTHKY OJJIGKTPOBO3a B

— TpeACTaBIseT COOOW Tpeneib-

yaenpHbIX eauHuiax. Kak mokazano B [3], ?K (v)

MOXHO OINPEIEIUTh € IOMOUIBI0 BBIPAKEHUI
MPUBEICHHBIX B Ta0d. 2 ISl OTpeaesieHus] Koop-
JIUHAT TMPEACIbHON TATOBOM XapaKTECPUCTUKHU
3JIEKTPOBO30B C KOJJIEKTOpHbIMU TOJ[ u ¢ acun-
XpoHHBIMH TOJl, UMEIOIIIM TPH 30HBI PETYJIHPO-
BaHUS CKOPOCTH:

—30Hanycka— 0<v<ovy;

— 30Ha NOJACPKAHUS TOCTOSTHHOM MOIITHOCTH —
U SUL0,

— 30Ha
Vg SUS V.

«CCpHCCHOﬁ» XapaKTCpUCTUKU  —

OtmetnM, uto B OIIC ¢ acuHxpoHHBIMH TO]]
MOJKET HCIIOJIb30BAThCS M ABE 30HBI PETYyIMPOBa-
Hus, HarpuMep 3ekTpoBo3sl AC3 u OI110.

[IpuBenenHsle B Taba. 2 BeIpa>KeHUS MOITBEP-
KJIAI0T BBICKA3aHHOE BBIIIE YTBEP)KICHUE O He3a-
BUCUMOCTH ONTHMAJIBHOTO 3HAYEHUS ITyCKOBON
CKOpPOCTH OT MaccChl I10€3/1a, IIOCKOIbKY HE COIep-
XKaT B Ka4eCTBE MEPEMEHHBIX MacCy COCTaBa U Jo-
KOMOTHBA.

Tab6numna 1

3HaveHus k03(pPueHTOB B BhIpaxeHuH (8)

Tun DIIC by b b O6mBacHsAeMEIi pa3bpoc
IMocTosiHHOTO TOKA -0,061 0,0022 1,0146 98,2
[Tepemennoro Toka -0,044 0,0019 0,8171 98,1

C acunxponubiMu TO]] 0,009 0,0011 0,5704 98,7
Tabmnuma 2
Koopaunatsl npee/ibHOM TAT0BOIi XapaKTepUCTHKY
Hntepsan ckopo- Tun 3IIC
creit ¢ acuHXpoHHBIMU TD/] | ¢ KoJuteKTopHBIMU TD/]
0<o, S = Won +i+102a,(1+7)
— - v
UHSUCX, fK(U):fKH7H
2 * -
- — oo 3 v f
Vo, S Vg [@=f =5 @)= Fie| ky—— =5
v O )k fBmin

B nmamHoif paboTe paccMoTpeHHas 3amada pe-
[eHa MPUMEHUTENIBHO K DJJIEKTPOBO3aM C acHH-
XPOHHBIM TSATOBBIM IPUBOJIOM, YUUTHIBAsL €0 Mep-
CIIEKTUBHOCTb.

s BbIpaOOTKM PEKOMEHIANUN TI0 BHIOOPY
YAENbHON MOIIHOCTH U CKOPOCTH HOMHUHAIBHOTO
pexuMa MEePCHEKTUBHBIX MACCAKUPCKUX 3IEKTPO-
BO30B JIJISl JKEJE3HBIX OPOr YKpawHbl ObUIM BBI-
MOJIHEHBI COOTBETCTBYIOIME PACUETHI ISl y4acT-
KOB, DJIIEKTPU(UIMPOBAHHBIX Ha TEPEMEHHOM
(FOro-3anamnas, Opecckas, JIbBOBCKas X.1I.) U

68

noctossaEOM ([IpumHenposckas, FOxnas, J{onen-
Kas X.JI.) TOKE.

PacdeTsl BBITIOMHEHBI JISI PEaTbHOTO TPOJIOIIb-
HOTO TpodwMIId ydacTKa TPH CIETYIOINX HCXOJ-
HBIX TaHHBIX:

— YCKOpEHHWE Toe3/la Ha IUIOMAAKE B TIEPHOT
pasrona — He Hixke 0,3 M/CZ;

— OCTaTOYHOE YCKOPEHHUE Ioe3/a Ha IIOMAIKe
MpH JTOCTIKEHUM KOHCTPYKIIMOHHOW CKOPOCTH —
0,05 m/c’;
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— peanmu3yeMas Ha HaWTPyAHEHIIEM MOIbEME
CKOPOCTh JIBHXKEHHS TI0€3/1a — HE HUXKE MYCKOBOM;

— KOHCTPYKIIMOHHAsT CKOPOCTH 3JIEKTPOBO3a —
160 xm/4;

— OrpaHUYEHHS MAaKCHUMAJIbHOW CKOPOCTH JIBH-
JKeHUs Ha yyacTke — 160 km/4.

OcTaHoBUMCSI TIOJpOOHEE HA aHAJIN3E IOJY-
YCHHBIX PE3YJIbTATOB.

Cremyer OTMETHTh, YTO KaXKIBIH y4acTOK Xa-
PAKTEPU3YET «CBOS» 3aBHCHUMOCTb Vy(opy(Vr), HO-
CKOJTbKY XapakTep 3THX 3aBUCHMOCTEH ompesens-
ercsl cruerupuKol KOHKPETHOTO yJacTKa (Xapak-
TEPUCTUKU TPOJIOJILHOTO TPOQUIIs, YCTaHOBJICH-
HBIC OTPAaHUUYCHHS CKOPOCTH, PACCTOSHHS MEXKIY
pa3fenbHBIMA IMyHKTaMH | T.7.). Takum oOpa3om,
OOAHOMY U TOMY K€ 3HAYCHUIO TEeXHUYECKON CKO-
POCTH Ha Pa3IMYHBIX Y4YaCTKaX COOTBCTCTBYIOT
OTJIMYAIOIIUECS ~ 3HAYEHUS  Vypy. CKazaHHOE
HaTJISTHO WIITIOCTpUpYeTCs Tpadukamu puc. 1.

Bmecre ¢ TeM Ha MOJSUTOHE TATH, 0OCITy)KHBae-
MOM TSTOBBIMU CPEICTBAMH OJHOTO WJIM HECKOIb-
KHX JIOKOMOTHBHBIX JI€NO, SKOHOMHYECKH HEBBI-
TOOAHO BBOAMTH B OKCIUTyaTallUIO Pa3HOTUIIHBIC
3MEeKTPOBO3bI. [lOATOMY ISl JKENE3HBIX JIOPOT
YxpauHbl cienyer BbIOpPAaTh MyCKOBYH) CKOPOCTb
AJId IOJIMI'OHA TATW Ha MMOCTOAHHOM U IEPEMEHHOM
TOKE M3 YCIOBHSI BO3MOXHOCTH pEaM3allid 3a-
JTAHHOW TEXHUYECKOW CKOPOCTH Ha KaXKJOM ydacT-
Ke TIOJIMTOHa, T.€. KaK

Un(opt) = Max {vn(opt) i(v1); ‘UT [ =Upg } J(13)

i=Lk,
TJ€ V; , — 3aJlaHHas BEIMYMHA TEXHUYECKOH CKOPO-
CTH;

k — KOJIMYECTBO YYaCTKOB OOPAIICHHS ITOJIUTO-
Ha TSITH.

Bripakerne (13) mpeacTaBisieT MPaBHIIO BBI-
0opa TUMHUTHPYIONIETO y9acTKa Ha MOJTUTOHE THATH,
T.. TAKOTO MEperoHa Ha KOTOPOM IpHU OJUHAKO-
BBIX OTPaHUYCHUSX CKOPOCTH MIBIIKEHUS 3a/iaH-
HBII YPOBEHb TEXHUYECKONW CKOPOCTH Pean3yercs
Py HaWOOJBIICH YACTbHOW MOIIHOCTH AJICKTPO-
B03a, a MPUBE/ICHHBIC HAa pHUC. | 3aBUCHMOCTH ClIe-
IyeT pacCMaTpHBaTh Kak PeKOMEHJAIUU TPH BBI-
6ope HOMMHAJIHHONH MOIIHOCTH MEpPCHEKTUBHBIX
3JIEKTPOBO30B.

Ha ocnoBanuu mpemnmoxennoit B [3, 8] mero-
KK pa3paboTaHbl PEKOMEHJIAIMHU 110 BBIOOPY Ma-
pPaMETpOB HOMUHAJIEHOTO PEKHMa MEPCIICKTUBHBIX
MACCAXKUPCKUX AJIEKTPOBO30B C ACHHXPOHHBIMHU
TATOBBIMH JIBHTATEIISIMU UISI JKENE3HBIX OPOT
YKpauHsL.

s pacueToB, B KauecTBe 0a30BOTO BapHAHTA,
npuHIT ydacTok J[HempomnerpoBck — Kues. BrI-
IMOJIHCHO TPpHU BapuaHTa pacyC€TOB IIPpU PA3IUIHOM
COYCTAHUU OTPAHUYCHUN MAKCUMAIILHOW CKOPOCTH
IBYDKEHUS, TIPEICTAaBICHHBIX B Ta0I. 3.

v, KM/4
. =8=—Kues [lacc-Kazatun
100 =¢—Kaszatun - Kues Ilacc
== MupoHOBKa - 3HaMEHKa
90 ==f=3HamMeHKa - MuUpoHOBKa
80
70
60
50 4 PR
40 e
30 :/.4

60 70 80 90 100

110 120 130 140 150 v, kM/u

Puc. 1. 3aBucuMocTh ONTUMAaIBHON TyCKOBOM CKOPOCTH OT TEXHUUECKOWU CKOPOCTH
Ha y4acTtkax FOro-3anaaHoil xene3Hoi goporu
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Tab6muma 3

BapuanThl pacnpesiesieHus 110 yAeJbHOMY BeCy OTPAHMYEHHI CKOPOCTH HA yuacTke /{HenponerpoBck — Kues

OTHOCHUTEIbHAS IJTMHA OTPAHUYCHUS CKOPOCTH, Yo
OrpaHuyeHue CKo- v
BapHaHT paclpeleIeHUs] OTpaHHYCHUN
pOCTH, KM/4

| 2 3
100 40 40 -
110 10 10 -
120 10 - 40
130 10 - 10
140 30 50 10
150 — - 10
160 - - 30

PesysbraTel pacdyeToB IIyCKOBOM CKOPOCTH M
YAETbHON MOIIHOCTH 3JIEKTPOBO30B C aCHHXPOH-
HBIM TSATOBBIM IPUBOJIOM JUIS PA3JIMYHBIX OTPaHH-
YEHUU CKOPOCTH MPEICTAaBJIEHbI HA pUC. 2 U 3 KpH-
BbIMU | — 3.

l'opu3oHTaNBbHBIE TUHUN Ha YKa3aHHBIX PUCYH-
Kax COOTBETCTBYIOT MHUHHMAJbHBIM 3HAYCHUSIM
ITyCKOBON CKOPOCTH U yAEIHHON MOITHOCTH TSTH,
MIpU KOTOPHIX BO3MOXKHA peanu3anusi KOHCTPYKIH-
OHHOI CKOpPOCTH 3JIEKTPOBO3a MPH JBMXKCHWU Ha
TOPU30HTAIBHOM YYacTKe IyTH, T.€. 3HAYEHHS,
HIDKE KOTOPBIX HE OOecTeuMBaeTCs peann3alis
3aJJaHHON BEIMYMHBI OCTATOYHOTO YCKOPEHUSI.

W3 npuBeneHHBIX Ha pHUC. 2 3aBUCUMOCTEU
Vi(ops)(Vr) TAKKE BUJIHO, YTO ITPH NIEPBOM BapHaHTE
OTPAaHWUYCHHUI MOXXET OBITh peajn30BaHa TEXHHU-
geckas CKOpOCTh HeMHOTHM Oombmre 110 xkm/d.
[Ipu atoM, IyIsl OpraHu3alMM JBUKEHUS HYKEH
3MEKTPOBO3, HOMMHAIBHBIM pPEXHUM KOTOPOTO
OTIPENIENSIOT CKOPOCTh 60 KM/4 M yAelbHAsS MOIIl-
HOCTh 6,9 KBT/T (TOuka Ha KpUBOW MEPBOTO BapH-
aHTa), YTO COOTBETCTBYET MHHUMAaIbHO BO3MOXK-
HBIM 3HAY€HUSM I10 BEIMYMHE OCTATOYHOI'O YCKO-
peHus, a HapalMBaHUE YIENbHOW MOIIHOCTH HE

obecrieynBaeT MOBBIIICHUS TEXHUYECKOW CKOpPO-
CTH JIBUKCHUS.

[ToBBIIIIEHNE TEXHUYECKOW CKOPOCTH JBIKEHUS
MacCaXUPCKUX 1moe3noB cBepX 110 kM/9 BO3MOXKHO
TOJIBKO MpPU YBEIMYEHUH MaKCUMAalbHO JOIYCTHU-
MO CKOPOCTH JIBUKECHHUS Ha YIaCTKe.

B xadecTBe BO3ZMOXXHBIX PacCMOTpEHBI /1Ba Ba-
pHuaHTa, IoKa3aHHbIe B Ta0JI. 3:

— BapuaHT 2 — TIOBBIINICHUE MAaKCHUMAaTbHOU
CKOpOCTH IBIKEHUS 10 140 KM/4 Ha y9acTKax, Tie
CKOPOCTh NIBIDKEHHUS OTrpaHuWdeHa BeqmunHON 120
n 130 km/4. B 3TOM ciiyyae OTHOCHTENbHAS JUIMHA
Y4acTKOB C JOmyckaemoil ckopocTthio 140 km/4
BozpacTtaeT 110 50 % o01iei MpoTHKEHHOCTH;

— BapHMaHT 3 — TIOBBIIIEHHE MaKCHMAaJIbHBIX
CKOPOCTE JBMKEHUS Ha BCEX JIEMEHTaxX Mpoduis
Ha 20 kxM/4. B 3TOM ciaydae MaKCHUMaJlbHasi CKO-
pocth aBmwxkenHus Ha 30 % TPOTSHKEHHOCTH ydyacT-
Ka JOCTUTHET OTMETKH 160 Kxm/4.

PacdeTs! okazanuy, 4To BTOPOI BapHaHT HE AaeT
CYIIIECTBEHHOTO YBEJMUEHHS TEXHUYECKOH CKOpO-
CTH, @ B TPEThEM BapHUaHTE JNOCTUTAETCS yBeIHde-
HUE TEXHUYECKOW CKOPOCTH A0 3HadeHus 130 xm/4
MPA yBEJMYEHUH HEOOXOIMMOM MOIIHOCTH 3JIEK-
TpoBO3a (TOUKa Ha KPUBOM TPETHETO BapHaHTA).

Unopty KM/4
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Puc. 2. OntuManibHas IMyCKOBasi CKOPOCTh MTACCAXKUPCKOTO 3JIEKTPOBO3a C ACHHXPOHHBIM TSATOBBIM IIPHBOIOM
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Puc. 3. OntumansHas YACJibHass MOIIHOCTh HOMHUHAJIBHOI'O PEKUMa MAaCCAXKHUPCKOT0 3JICKTPOBO3a
C ACMHXPOHHBIM TAT'OBBIM IPUBOJOM

BriBoabI

Ha ocHOBaHNU BBITIOTHCHHBIX I/ICCJ'IelIOBaHI/Iﬁ Io-
Ka3aHO, 4TO IJIsA Ka)K,Z[Oﬁ )KeJ'IEBHO,I[OpO)KHOﬁ JIMHUHA
CyHIECTBYET 3aBUCUMOCTH OIITHUMAaJIbHBIX 3HAYCHHMN
HyCKOBOﬁ CKOpPOCTU OT BCIMYMHBL 1'[0Tpe6H01>i TCX-
HUYECKOH CKOPOCTH ABWIKCHHSA, KOTOpas MOXCT
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OBITH MCIIONIb30BaHA ISl OTIPE/ICIICHUsI ONITUMAJIBHOM
CKOPOCTH HOMUHAJIBHOTO PEKUMa 3JIEKTPOBO3a.
AHann3 pe3ysbTaTOB BBIIOJHEHHBIX TATOBBIX
PacyeToB MO3BOJIMI YCTAHOBUTb, UTO IIyCKOBas CKO-
POCTb MEPCIEKTUBHBIX MACCAKUPCKUX IEKTPOBO30B
¢ acuHXpoHHbIMH TO/] MoxkeT OBITH NpHHATA paB-
HOM 70 KM/, a yaenbpHas MOIITHOCTE TsTH 8,0 KBT/T.
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MpuBeaeHbl pe3ynbTaThl ONpeaesieHnst pauuoHabHbIX NapaMeTpoB HOMUHAIBHOMO PeXMMa 3/1eKTPOonoABUXK-
HOro cocTaBa A/ BOXAEHUS MacCaXxXuWpCKUX MoesfoB Mpu 3aJaHHOW UX COCTaBHOCTU U TEXHWYECKON CKOPOCTU
ABUXeHUsl. B paboTe ykasaHo, 4TO Ans O6HOB/IEHUS Mapka 3/1eKTPOBO30B HEO6XOAMMO peLueHue ABYX OTAelb-
HbIX 3aflay: onpejesieHne paLuoHasbHbIX 3HaUYEeHWUI OCHOBHbIX BHELUHUX MapaMeTpoB 3/IEKTPOBO3a A BOXAE-
HUSI MNOEe340B Ha KOHKPETHOM HanpaBfieHUWU MpuU 3a4aHHOW UX COCTAaBHOCTU U TEXHUYECKON CKOPOCTU ABWXEHUS;
onpefenieHVe oNTUMasbHOW rpajauvy MOLLHOCTM Mapka 3/1eKTPOBO30B A o6ecrneyeHns naccaXxupckux nepe-
BO30K Ha 3alaHHOM MOJINFOHE TSAMU.

B naHHOW paboTe npuvBefeHbl pe3ynbTaTbl, Kacalolmecs Bbibopa paLMoHanbHbIX NapaMeTpoB 3/1EKTPOBO30B.
YCTaHOBMEHbl KpUTEPUM, ONpeaensiiolmMe onTUMasbHble 3HaYeHUs NapaMeTpoB 3/1EKTPOBO30B AJ1si NAaCCaXUPCKOro
[ABWXXEHWsI. YCTaHOB/IEHO, YTO HOMMHasbHasi MOLHOCTb 3/1EKTPOBO3a MpWU perfiaMeEHTUPOBaHHON BeIMYMHE MYCKO-
BOIO YCKOPEHWS, XapaKTepUCTUKax MpoA0SbHOro npoduns >XenesHoAOPOXHOro MyTW, M3BECTHOM TWMe TAroBOro
NnpuBOAa W YCTAaHOBJIEHHOM COCTABHOCTM Moe3jaa, OLHO3HAYHO OMNpeaensieTcsl BEJIMYMHON MYyCKOBOM CKOPOCTU, MO-
3TOMy 3ajava onpeaesieHust ONTUMasbHbIX NapaMeTPoB HOMUHAMBHOMO pEXMMa MacCaXXMpPCKOro 3/1eKTPOBO3a CBO-
AWTCS K OMpeAeNieHnto ONTUManbHOMO 3HauYeHUsl MyCKOBOM CKOpoCTW. B paboTe npuBeaeHbl pekoMeHAauMu Mo Bbl-
60py NapamMeTpoB HOMUHANIBHOIO PEXMMa AJ1S1 MAaCCAXUPCKMUX SNIEKTPOBO30B C aCUHXPOHHBIM NMPUBOAOM.
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BUBIP PALIIOHAJIBHUX ITAPAMETPIB TAI'OBOI'O
EJEKTPOPYXOMOI'O CRJIAY

HaBeaeHo pe3ynbTaTM BU3HAYE€HHS pauioHaNbHUX MapaMeTpiB HOMIHANbHOrO PEeXUMY efleKTPOPYXOMOro
cknagy aAns ob6cnyroByBaHHS MacaXMpCbKUX MOI3AiB NPpWU 3afaHil iX Maci Ta TEXHIYHIN WBUAKOCTI pyXy.

Y po6oTi 3a3HayeHo, WO AN OHOBMIEHHS MapKy eNeKTPoBO3iB HEObXiAHO BUPpILLEHHS ABOX OKpPeMMX 3ajad:
BM3HAYEHHS pauioHalbHMX 3HAa4YeHb OCHOBHMX 30BHILUHIX MapaMeTpiB eneKkTpoBo3a AJs 06C/yroByBaHHS MNoOi3AiB
Ha KOHKPETHOMY HamnpsiMKy Npu 3aAaHii iX Maci Ta TEXHIYHIN WBMAKOCTI pyXy; BM3HAUYEHHS onNTUMasnbHOI rpaja-
LiT MOTY>XHOCTi NapKy enekTpoBo3iB ANs 3abe3neyeHHs NacaXMpCbKUx nepesBe3eHb Ha 3a4aHOoMY MOJIFOHI TArun.

B paHin poboTi HaBeAeHO pe3ynbTaTW, WO CTOCYlTbCs BMOOpY pauioHanbHMX MNapaMeTpiB eneKTpPoBO3iB.
BcTaHOBNEHO KpuTepii, WO BM3HA4yaloTb ONTUMasbHi 3HAYEHHS NMapaMeTpiB eneKTPOBO3iB ANS Maca)XXMpCbKOro
pyXxy. BcTaHOBNEHO, WO HOMiHanbHa MOTYXHICTb €1eKTpoBO3a MpW periaMeHToOBaHi BE/IMYMHI MYyCKOBOro npuc-
KOPEHHSI, XapaKTepuUcTnkax no3aoBXHbOro Npodinto 3ani3HNMYHOI Konii, BiAOMOMY TWUMi TAroBOro NpuMBoAy i BCTa-
HOBJ/IEHIN Maci noi3ga, 0AHO3HAaYHO BWM3HAYAETLCH BEIMYMHOKO MYCKOBOI LUBWAKOCTI, TOMY 3ajada BW3HAUYEHHS
OonTUMaNbHUX NapaMeTpiB HOMIHaNIbHOr0 PEXUMY MNacaXXMpCbKOro eeKTpoBo3a 3BOANTLCA [0 BU3HAYEHHS OMTU-
MasIbHOr0 3HAYEeHHS MYCKOBOI WBMAKOCTI. Y poboTi HaBeaeHO pekoMeHAaauii woao Bnbopy napameTpis HOMiHaMb-
HOro peXxuMy Ana NacaXxmMpCbKUX €1eKTPOBO3iB 3 aCUHXPOHHUM MPUBOAOM.

KnouoBi cnoBa: WBMAKICTb HOMIHANbLHOIMO PEeXuMy, MPUCKOplooYa Cua, NMUTOMa HoMiHa/lbHa MOTYXHICTb, OC-
HOBHWI NUTOMWIA OMip PyXy, MUTOMA MOTYXHICTb €/1eKTPOBO3a.
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THE CHOICE OF RATIONAL PARAMETERS OF THE TRACTION
ELECTRIC ROLLING STOCK

The results of the determination of rational parameters of the nominal mode of the electric rolling stock for
driving passenger trains at specified their trains and technical speed.

In the paper indicated that for upgrading the fleet of locomotives requires solving two separate problems:
the definition of rational values of the main external parameters of the locomotive to drive trains in a specific
direction at a given their trains and technical speed; determining an optimal gradation power electric locomo-
tives for passenger traffic on the specified polygon thrust.

In this paper we present the results regarding the choice of rational parameters of electric locomotives. Es-
tablished criteria that determine the optimal values of parameters of electric locomotives for passenger traffic.
It is established that the nominal power of the locomotive when the regulated value of the starting acceleration
characteristics of the longitudinal profile of the railway track, a known type of traction drive and installed trains
train, is uniquely determined by the value of the starting speed, so the problem of determining the optimal pa-
rameters of the nominal mode of passenger locomotive is reduced to the determination of the optimal values of
the starting speed. The paper contains recommendations on the choice of parameters in the nominal mode for
passenger locomotives with asynchronous drive.

Keywords: speed rated mode, accelerating power unit rated power of the main specific resistance movement,
the power density of the electric locomotive.
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