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EIIE PA3 Ob OITPEAEJIEHUA DKOHOMMU SJIEKTPOOHEPI'MU HA
TAT'Y 3A CYHET YHACTUYHOI'O OTK/IIOYEHUA TAT'OBBIX
JABUT'ATEJIEN JIEKTPOIIOABUKHOI'O COCTABA

Hctopus mnpuMEHEHHUS DSIEKTPUUECKON TSTU
HEpa3phIBHO CBsi3aHa C TIOWCKOM pPE3EpPBOB CHIDKE-
HUS JHEPrOEMKOCTH MEPEBO30K, MOCKOJIBKY W3-
JIEP>)KKM Ha BO3MEIIEHUE 3aTPAT 3JIEKTPOIHEPTUU
Ha TATy TIO€3[I0B COCTABIJIAIOT OIIYTHMYIO JOJIO
9KCIUTyaTallMOHHBIX PAcX0JI0B JKEJIE3HBIX JOPOT.

B cBsi3u ¢ pocTOM LIEH Ha SHEPrOHOCUTEIHN BO-
MPOCH SHEPTOCHAOXKEHUS OCOOYI0 aKTYaThbHOCTh
npruoOpenu B ocieqHue aecsatuietus. [[losBumcy
HOBBIE pPabOTHI, TIOCBAIICHHBIE HCCIIETOBAHUIO
Pa3IUYIHBIX acIeKTOB ITOW MpolOsieMbl. B gacTHO-
CTH BO300HOBHWJICS MHTEPEC K XOPOIIO H3BECTHOM
CHELUAINCTaM-3JIEKTPOTATOBUKAM MpobjeMe 3Ko-
HOMUU 3JIEKTPOIHEPIHH Ha TATY IMOE3J0B 3a CUYET
YaCTUYHOTO OTKJIIOUEHUS TATOBBIX JIBUTATEJeH, T.
€. 3a CU€T peryJupoBaHMs BEIMYUHBI HCIIOJIb3Ye-
MOH 4acTH yCTAHOBJIEHHOW MOITHOCTH.

O BO3MOXXHOCTH SKOHOMHUH 3JIEKTPOIHEPTUH 32
CYeT OTKJIIOYEHHS YaCTH TATOBBIX JBHraTeneit
(MM YacTH TATOBBIX €IMHUII B Cllydae KpaTHOM
TSATH) HA JICTKUX DJEMEHTax npodwis WK Mpu
BOXKJICHHMM HEIMOJHOBECHBIX MOE3/I0B M3BECTHO M3
KJIACCUUYECKUX TPYJOB IO IEKTPUUECKOH TIre.

Unest criocoba 6azupyeTcs Ha TOM, 4TO padoTa
3JIEKTPOBO3a C MOE€3[]aMH MaJIoro Beca OCYIIECTB-
JSETCSl TIPU MaJIbIX 3HAUYEHUSX TOKAa, KOTOPBIM CO-
OTBETCTBYIOT MOHMXEHHBIE 3HAYEHHUA K. M. H. Ti-
roBbIX JaBurareneid. I[Ipu OTKIIOUEHUH YacTH TATO-
BBIX JBHTaTe]el TOK OCTaBIIUXCS B paboTe qBHra-
Telell  yBelIMYHMBAaeTCs, YTO W OOecleYnBaeT
peanu3anuio 3aJaHHOTO PEeXKUMa BeIeHHUS Ioe3Ja
npu 6oJiee BEICOKOM K. II. JI. 3JIEKTPOBO3a.

CrnenyeT MOAYEPKHYTh, YTO BO3MOXKHOCTb 3KO-
HOMUH 3JIEKTPOIHEPIUU 32 CUET OTKIIIOUEHHUS 4Ya-
CTH TSTOBBIX [IBUTaTeNedl Oblla MOATBEpXkICHA
OTIBITOM 3KCIUTyaTalluy Ha JIMHUSX, dNEKTPUPUIIN-
POBaHHBIX KaK Ha MOCTOSIHHOM, TaK U Ha MEepEMEH-
HOM TOKe [1-4]. AHaOTHYHbBIC BBIBOIBI TOJYYCHBI
TaKe 0 pe3yJbTaTaM HCCIEeI0BaHUM, BBHITIOJIHEH-
HbeIx yueHsIMU BHUWXTa u ero Ypansckoro ot-
nIeseHus, a Takke rpymnmon yaeHsix OMWWTa mox
PYKOBOJCTBOM K. T. H. P. 1. Memnuna [5, 6].

OpHako, B OTHOLIEHHWHU LIENECOOOPa3sHOCTH Ya-
CTUYHOTO OTKJIIOYEHHUS! TITOBBIX ABUTaTeNeil HET
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€IMHOT0 MHEHUS cpeau CIELUAJIUCTOB-
3NEKTPOTATOBUKOB. B monrBepkieHne ckazaHHO-
My MOXKHO Ha3BaTh CTaThio «U BCE ke MBUTATEIH
OTKJIIOYaTh HE ciemyer» [7], ogHUM H3 aBTOPOB
KOTOPOW SIBJISICTCS. BUJIHBIN CIICIUAIUCT B 00J1aCTH
anekTpuueckoi Tsaru 1. T. H. A. C. Kypbacos. K
3TOMY cllefyeT 100aBUTh, YTO aBTOPHI HEKOTOPBIX
MyOMMKaIMii OTPUIAIOT caMy BO3MOXKHOCTH 3KO-
HOMHH 3JICKTPOIHEPTUH YKa3aHHBIM criocooom [8].

[IpoTHBOpEYNBOCTE MHEHHH 1O JaHHOMY BO-
mpocy o0ycioBjeHa, TJIaBHBIM 00pa3oM, HECOBep-
IIEHCTBOM HCIIOJIb3YEMBIX IPU €ro pelieHuu Me-
TOJTUK.

Cka3aHHOE OTHOCHTCS B PaBHOM Mepe Kak K
paHee BBHINOJIHEHHBIM paboTaM, Tak U K psIy pa-
00T, OnmyOJMKOBaHHBIX B TOCJeIHEEe BpeMs. JTO
00CTOSITENILCTBO B COYETAHUM C BaKHOCTBIO 33734,
OTHOCSIIIIUXCS K TIOUCKY PE3ePBOB IKOHOMHH JJIEK-
TPOSHEPTHH Ha TATY MOE3/10B, MPOOYAUIIO aBTOPOB
K PacCMOTPEHHIO B HACTOSIIEH cTaThe 3amauy 00
OTIpeZieTICHNH PKOHOMHUH 3JIEKTPOIHEPTHH 3a CUET
YaCTUYHOTO OTKJIFOUEHHS TATOBBIX JIBUTATENEH,
panee oocysxnaBmmxcs B [9].

B BBINOJIHEHHBIX MCCIENOBAHUAX I IOJ-
TBEP)KJEHUS LEIeCO00Pa3HOCTH OTKIIIOYEHHS Ya-
CTH TSTOBBIX JBUTATENIEH HCIONB3yeTCs JBa CIIO-
coba. IlepBriii 6a3upyeTcs Ha CpaBHEHHH MOILIHO-
CTH TOTEPh JHEPIUU B TATOBBIX JIBUTATENIX, a
BTOPOM — Ha CPAaBHEHUU UX K. II. [1.

Bonee dacTo mnpuMeHEeHHE HaXOAWUT BTOPOH
CIoco0 BCIEACTBHE!

JOCTYIMHOCTH JAHHBIX O K. I J. TATOBBIX JIBU-
raTtenei, omnpenenenue KoTopeix cormacHo ['OCT
2582-81 BxomuT B MpOrpamMMy UX KBalU(UKAIU-
OHHBIX UCIIBITAHUH,

MPOCTOTHl M HATJSIIHOCTH CPaBHEHHs BapHaH-
TOB, a TaKKe Kaxylueics yOeOuTeJbHOCThIO BBI-
BOJIOB.

Hamnpumep, B [10] Ha gaHHBIX O K. M. J. OCHO-
BaHO CpaBHEHHE SKOHOMHYHOCTH pPabOTHI 3IIeK-
TpoBo3a BJI8 npu ucnonb3oBanuu 8-u u 6-u TArO-
BbIX apurareieil. C 3TOW Lenbio IS CpaBHHUBAcC-
MBIX BapHaHTOB IMOCTPOEHBI 3aBUCHUMOCTH K. 1. [.
1 TtaroBoro asurarens HB-406 ot Toka snekTpo-
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Bo3a |,, kak mokaszaHo Ha puc. 1 (3aMMCTBOBaH u3
[10]).
Ka)KI0Tr0 BapHaHTa BEIOPaHBI TaK, YTOOBI MOIYUYUTh
JUIE HUX MaKCUMAallbHO TPHUOJIMKEHHBIC TITOBBIC
XapaKTEPUCTUKH 3JIEKTPOBO3A.

Pexxumbl ocnabieHusT BO3OYKICHUS IS

Puc. 1.

Ha ocnoBanuu ananu3za rpagukos puc. 1 B [10]
crenaH BbIBOJ, 4TO «xapaktepuctuka 1M(l,) s

ciydasi paboTsl 31ekTpoBo3a BJI8 B pexxume OB1
Ha BocbMHu TDOJI (Ipu HanpsKeHWM Ha JBHraTese
1500 B) jeHUT HECKOJIBKO HMKE TOH KE XapakTe-
PUCTHKH 3JIEKTPOBO3a MPHU padoTe Ha IIECTH JIBH-
ratensix B pexkume OB2 mpu ToM ke HaIpsKCHHH
Ha TOJl, a mosToMy BTOpOU pexxuMm Oyner Ooee
9KOHOMHYHBIM — ¢ 60JIee BHICOKUM K. T. 1.».

[lpuBeneHHBI pUMeEp HATISIIHO JEMOHCTPH-
pyeT IpeumyliecTBa PacCMOTPEHHOTrO crocoba
peleHns 3aaa4K — MPOCTOTY M HArJISAJHOCTb.

OpnHako 3aMeTuM, 4YTO, €CNIM B IUTHPOBAHHOMN
pabore mox 60jee SKOHOMUIHBIM TTOHMMAETCS pe-
KM, 00eCTIeUMBAIOIINN CHUKEHUE Pacxoa dJIeK-
TPOSHEPTHH Ha TATY, TO TPHUBEIEHHOE 3aKII0Ye-
HUE, KaK OyJeT MoKa3aHo HIXKe, He sBisgercs Oec-
CIIOPHBIM.

[lepBBiii K3 BBHILIENIEPEUUCICHHBIX CIIOCO0 pe-
IIeHUS 331a4H, TO €CTh IIyTeM CPaBHEHHS MOIIHO-
CTH TIOTeph OJHEPTHH B TATOBBIX JIBUTATENX,
BCTpeUaeTcs pexke, TaKk Kak TpeOyeT BBIIOIHEHHS
HEKOTOPOro o0beMa JOMOJHHUTEIHHBIX BBIYHUCIIE-
HUH.

Hazpannsie nmoAaxXoabl K PCHICHUIO 3aavu IIpu-
BOJAIT, Kak Oy/IeT MoKa3aHo Jajiee, K OJAWHAKOBBIM
pe3yibTaTaM, OJTHAKO HE OJIMH U3 HUX HE TI03BOJIS-
€T OJHO3HAYHO YCTAaHOBUTH HpeI[HO‘ITPITeJII)HI)Iﬁ
M0 SHepro3arparaM BapHaHT, YTO MOXET IPHUBO-
UTh K HEKOPPEKTHHIM BBIBOJAM, K ONIMOKaM W
320y K ICHUSIM.

[TycTh npuBeIeHHBIC HA PHUC. 2 KPUBBIC Fei(v)
u Wy (p) TpeACTaBISIOT COOTBETCTBEHHO 3aBH-
CUMOCTH CHJIBI TATH M IIOJIHOTO COIPOTHUBIICHUS
JIBUKEHHIO MTO€3/1a OT CKOPOCTH IPU YHCIE BKIIFO-

YEeHHBIX JBUTaTesieili M=Mm;, a KpuBbIE Fiz (0) u

Wi, (v) — Te e 3aBHCHMOCTH HpH M=M, # M, .
IIpuyem, ecau My PaBHO YUCITY YCTAHOBJICHHBIX

Ha DJICKTPOBO3€ TATOBBIX JBUIaTesIE€H, TO YHUCIIO
OTKIIIOYEHHBIX JBHrareneil pasHo My—-m,. B
3TOM CJIy4ae NPH IPHHATBIX B TEOPHHU DIICKTPUYE-
CKOM TATM NOAXOAAX K ONpPEICICHUIO NPHBEICH-
HBIX K 0001y KOJIEC PAacyYETHBIX 3HAUYEHMH CHIIBI
TATH W CHJIBI CONPOTHBIICHUS JBHKEHHIO HMEET

MECTO HEPaBEHCTBO W2 (v) >Wia (v).

Puc. 2.

Toukn nepeceuennst 3aBucumocreii Wi (v) u
Fc (v), TO eCTh KPHBBIX COIPOTHUBIICHUS JBHXKE-
HHIO U TATOBBIX XapaKTEPHUCTHUK, OMPEIENISAIOT IMa-
pametpsl (CHiIa TSTH U CKOPOCTh) YCTAaHOBUBIIIETO-
ca pexuma gewkeHus (Fg =Wy, v =u
Feo =Wka, v3).

Cuia TSrH SJIEKTPOBO3a, peajn3dyemasi IpH 3a-
JAHHOW CKOPOCTH JIBM)KCHUSI, OTPEIEIIACTCS IHC-
JIOM TSATOBBIX [BHTaTesCH, YPOBHEM HAIPSKCHUSI
Ha KOJUIEKTOpE W TOKOM B030yxaeHus. [loatomy
BO3MOKHOCTh peajn3aiiy OJU3KUX HIIA COBIAIa-
IOIMX TATOBBIX XapakTepHCTUK Fiq (v) n Fy, (v)

npu M=My y m=m, 3aBHCHT OT KCHOIB3yEeMOTO

croco0a peryJIupoBaHUS MOIIIHOCTH TSITH.

W3 puc. 2 crieayert, 4To MpU OTKIFOYCHUN YaCTH
TATOBBIX JABUTATENCH CKOPOCTb IBUKEHUS MOXKHO
COXpaHUTh HEM3MEHHOMU, €CJIM O00CCICUHUTh peau-
3aIMIO TATOBON XapaKTEPUCTUKU

Fe2 (0) = Fia (0) + AW ()
Fléz (U) =Fq (U) + [WKZ (U) =W (U)] .

YBenuuenue cuwibl Tarn Ha AW npu HensMeH-
HOW CKOPOCTH JBW)XCHHUS OCYIIECTBUMO Ha 3JIEK-
TPOIIOJIBIYKHOM COCTaBe C IUIABHBIM PEryJIHpOBa-
HUEM MOIIHOCTH Tru. [Ipu cTymeHyaTom peryniu-
POBaHHUU HANPSDKEHUS M TOKAa BO3OYXKICHHS MOX-

niIn
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HO TOJYYHUThH TOJBKO OJHM3KO PaclojOKEeHHBIE Xa-
pakrepuctukn Fyy (v) 1 Fyo (v), HO He coBmana-
fompue. Cranmo OBITh, TPUMEHHUTEIHFHO K JKCIUTya-
THPYEMBIM B HACTOSIIEE BPEeMs 3JIEKTPOBO3aM Ce-
puit BJI u YC cnenyer ucxoauTh U3 TOTO, 4TO OT-
KIIOYEHHE YacTH TATOBBIX JABHTaTeledl IpH
[IPOYMX PABHBIX YCJIOBHSX OOYCIOBUT M3MECHEHHUE
napaMeTpoB PEXHMa JIBUKCHUS — CHJIBI TITH H
ckopoctH. Tak, eciy Ipu YaCTHYHOM OTKIIIOUEHUH
TATOBBIX JABWUIaTeled TAroBash XapaKTEPHCTUKA
COOTBETCTBYET TOKAa3aHHOW Ha pHUC. 2 KPHBOM
Fy2 (v) , TO yCTaHOBUBIIEMYCS PEXKHMY JIBHKCHUS

OyJeT cOOTBETCTBOBaTh cuia TArM K, #Fy n
CKOPOCTh Uy # Uy .

Onyckas janee I KpaTKOCTH NP 0003Haue-
Husix e w Wy WMHZIEKCH «K», NpEeICcTaBUM II0-
TpeOsieMyt0 3JIEKTPOBO30M W3 KOHTAaKTHOW CETH
npu M=m; © M=M, MOIIHOCTbH KaK:

Py =Fop + P Py, =F0, + P,

rae Fl " F2 — COOTBETCTBYIOmHEe M=My u
M=mMm, 3HA4YCHHUsI CUJIbI TATH,

Pl u PZ — MOIIHOCTb CYMMAapHBIX IOTEPDL IPU
M=m; u M=M, COOTBETCTBEHHO.

B BeImonHEHHBIX paHee paboTax B KadecTBe
MoKa3ares 1eseco00pa3sHOCTH OTKITIOUSHHS YaCTH
TATOBBIX JBUTATENCH HCIOJIB3YIOT YICIbHYIO Be-
JMYUHY — U3MEHEHHE MOIIHOCTH IIOTEPh SHEPIHH,
BBIPQXEHHOE B a0COJIOTHBIX MJIM OTHOCHUTENIBHBIX
CAMHHULIAX:

PP,

Ap=P,—P,, kBT Ap~ =210, %. (1)

1

3nauenns P, u P, u ux pasHocTh ompenens-
IOTCS KaK !

P=mp (Ul) ;

P, z(ml—mz) Pumx (02)‘”"2 pz(vz), 2

Ap=mypy(2y) —[(ml —My) Pyx (¥2) + My P, (v, ):' ’
@)

rae py(vy) u py(vy) — cymmapHsie MoUIHO-
CTH TOTEpPh B TATOBOM MPHMBOJE OJHON OCH MpH
M=M, u M=M, U CKOPOCTH [BWXKEHUS U} U U,
COOTBETCTBEHHO;

Pux (v2) — MexaHWyecKHe TOTEpH B TATOBOM

NPUBOJE OCH IIPH CKOPOCTHU JIBHIKEHUS U5 .
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electric rolling stock

OTMmeTuM clenyrolee, BaKHOE I JallbHEH-
IET0 M3JI0KEHHS, 00CTOSITENBCTBRO.

B Teopuu 3neKTpUUECKON TATH MEXaHHUYECKUE
MOTEPU B OTKIIOYCHHBIX TATOBBIX JIBUTATEISAX
NPUHATO YYUTHIBATH MYTEM YBEJIUYCHHSI OCHOBHO-
ro COIMPOTHUBJICHUA ABUXCHUIO I1OC31a HA BCIINYU-
Hy AW , paBHYIO

AW (9)=(m, —m,) -—pM’;(v) : 4)

Ecnu BOCTIONBb30BaThCsl PAcCUETHBIMH BBIpaKe-
HHUSMH U OINpPEJCICHUsS] YACIbHOIO OCHOBHOTO
COMPOTHUBIICHHUSI JBUKCHUIO SIICKTPOBO3a MO TO-
KOM W, (p) u Ha BbIOere Wy (p), BHIP@XKEHHBIX B

H/xH, To uucnennoe 3nauenue AW MOoxHO pac-
CUMTATh KaK

9,81(m; —mj)

AW (p) = m, [Wy () =W, ()] Hi(5)

1

rae M, — macca 3J1eKTpoBOo3a, T.
PazHocTh MOIHOCTH MOTEph 3HEpruum  Ap

MOXKHO OIPCACIIUTb TAKXKE IO 3aJaHHBIM 3aBUCH-
MOCTSAM K. II. . ABUTATECIIA OT CKOPOCTHU NBUKCHUA
noesaa ajid CpaBHUBACMbBIX BApHUAHTOB.

B sToMm ciydac HOTpe6J’I$IeMa$I Hn3 CECTH MOII-
HOCTb OIPEACIIACTCS KaK:

W, (v, )o W, (v,)v
SVACA LB Y CA LA
nl(vl) nz(Uz)

a pasHoOCTh
Py — Py = 0Wi (vy ) + mpy (1) - @)

_[Uzwz (vp)+(my—m;) p, (v, )]
[IpencraBus B nocneaueM BoipaxeHun W, (p)
B BUJIC CYMMBI

Wa (0) =Wy (v) + AW (v) (8)

HaXoIuM
Pop = Psz = oW, (1) +mpy (v) -
—[vzwl (vy)+ v AW (v, )+m, p, (v, )]

Ha ocuoBanum (9) u (2) pa3HOCTH MOIIHOCTH
MOTEPb YHEPTUU

Ap =Py = Py —[ oWy (v1) =0, W; ()] (10)

Awnanmusupyst Beipaxenus (4) u (9), MmoxHo yOe-
quthest, uro Gopmyisl (3) u (10) marot oauH U TOT
’Ke pesynbrar. [Ipu HCIOIb30BAHUU BBIPAKEHHS
(3) mms onpemeneHus BETUUUHEI AP HEOOXOIUMO

9)

pacnojiarate IaHHBIMHA O MOIMHOCTH IIOTEPh B ABU-
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rarene [ p;(v), Pr(v) U Pyx (v)] Beipaxenue
(10) mpuMeHHMO, €CTM M3BECTHBI 3aBUCHMOCTH K.
1. JI. OT CKOpoCTH JBIkeHus [Ny (v) 1 N, (v) ].

Ipu pelieHUH 3a7a4d paccMaTPUBAEMBIMHU CIIO-
cobamM¥l BRIBOZBI O IIEI€CO00OPa3HOCTH OTKIFOUCHHS
YacTU TATOBBIX JIBUTATENICH Oa3MpyrOTCs, KaK yKe
OTMEYANOCh, HA AHANW3C 3aBUCHMOCTH DPAa3HOCTH

MOILHOCTH TIOTEPh OT CKOPOCTH JBIKeHUs Ap™ ()

[5]. Mexmy TeMm, HpeAnOYTHTENbHES aHAIN3 3aBH-
cumoctd Ap™ ot ykiona, To ecte Ap™ (j), momon-
HeHHOH rpadukamu v, (i) ¥ v, (j). Takoe mpen-
CTaBJICHHE Pe3yJIbTATOB PELICHHS 3a/a4H TT03BOJISIET
ONPE/ICUTh UIS 33JaHHOTO ydvacTka (YKJIOHA) He
TOJIBKO Pa3HOCTh MOIHOCTH MOTEPh, HO M CTEMCHb
M3MEHEHHUSI CKOPOCTH JIBIDKCHHsSI TIPU OTKIIFOYCHUH
YaCTH TATOBBIX JIBUraTENCH.

Paccmotpum mpumep, korma Tpedyercs ompe-
JICUTh PA3HOCTh MOIIHOCTH MOTEPb YHEPTUH HPH
BOJKICHUH 10e310B ¢ Maccoi cocraBa 1400 T ox-
HOM U ABYMs CeKIUsIMU 3j1ekTpoBo3a BJI10.

Bynem ucxoauTh U3 TOro, 4ro mpu pabore on-
HOM CeKIMeil TpHUMEHsIeTCss BTOpas CTYMeHb
ociabnenus: Bo30yxnaeuus (OB2), a mpu padote
JBYMsI CEKIIUSIMH — PEKHUM MOJHOTO BO30YKICHHS
(TIB). DrtoMy ciyyard COOTBETCTBYIOT pacrolio-
JKEHHbIE OJIM3KO TArOBBIC XapaKTepUCTUKU Fg (1)

u F, (v), mokasaHHble Ha puC. 3.

Ha TAroBhIX XapaKTepHUCTHKax JJsl CpaBHHUBae-
MBIX BapHaHTOB KPY)XKaMH OTMEYEHBI YCTaHO-
BHUBIIIMECS CKOPOCTH JABKIKCHHUS TOE37a, COOTBET-
CTBYIOIIME POy 3aJaHHBIX 3HAYCHHWU YKIIOHOB
nyTd | (3HAYeHUS YKIOHOB | BBIOpaHBI paju
VIIPOIIIEHUST pacyera Tak, YTOOBI MM TIpH padoTe
JOBYMsI CEKIIMSMH COOTBETCTBOBAJIM 3HAYCHHS
YCTaHOBUBIIIEHCs ckopocTH JBrxkenus 60, 65, 70 u
80 kwm/u). TIpomsBereHne KOOpPAWHAT KaKIOH M3
yKa3aHHBIX TOYCK IMPEACTABIISICT MEXaHUYECKYIO
MOIIHOCTB 3JIEKTPOBO3a.

Hampumep, ykinony i=1,93%o0 cooTBETCTBYIOT:

v, =70km/u; Fig =118,7 xH ;

v,=67,8xm/u; F,=117,72xH.

3aBHCUMOCTH MOIIHOCTH TOTEPh U K. M. J. OT
CKOPOCTH JBWOKEHUS 11st M=8 u m=4 npusene-
Hbl Ha puc. 4 u puc. 5. [lpu pacuere yka3aHHBIX
3aBUCHUMOCTEH TIOTEpU OMNPEACISUIUCH 10 Pe3ylib-
TataM KBaJM(UKAIIMOHHBIX HCIBITAHUN TATOBOTO
neurarens TJI-2K [12], a noTepu B TAroBO# mepe-
nade cornacHo pekomenganusam ['OCT 2582-72.
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XOMWIA cknag / electric rolling stock

Puc. 5.

W3 puc. 4 HaxonuMm:
8p;(v=70)=270 xBt;
4p,(v=167,8)=193 kBr;
4pyx (v=67,8)=34 xBr.
MexaHudeckast MOIIHOCTb.
P Fo, _ 118,7-70
VX8 36 3,6
Py = ':32’22 = 117’;,2667'8 = 2217 kBr.
MorHOCTh, TOTpeOIIieMast U3 CETH:
Pys = Pyxs +8 pl(vl) =2308+270=2578 xBrt;

Pa3zHocTh MOLTHOCTH MOTEPH B aOCONIOTHBIX U
OTHOCHTENFHBIX INHHIIAX
Ap =270-193-34 =43 xBr;
Ap”* :ﬂ-loo =1,67%.
2578
Tenepr ompenenum pazHOCTb AP, UCHOIB3YS

=2308 kBt ;

JIAHHBIE O K. II. J. JIBUraTeNs.
[To manHBIM pHC. 5 HAXOIUM:

Ng (Ul = 70KM/‘I) =0,895;
un (Uz = 67,8KM/q) =0,919.

ITosHAS MOTITHOCTE.
Puxs 2308

Py = ———=2579 xBr;
ng 0,895
Py, _Puxa 2217 _5p05 iy,
n, 0,919

Cornacho rpaduky AW (v), npuBECHHOMY Ha
puc. 2, umeem
AW (v, =67,8xm/4)=1,80 xH.

Ha ocuoBanuu (8)
AW (9) =W, (v) -Wi (v) ,
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09TOMY Wi (v5) =W, (v5)— AW (2,).

Tax kak W, (v,) = Fiy , TO
W, (vz =67,8xm/ q) =117,72-1,80=115,92 xH .
CHMKEHNE MOLIHOCTH TIOTEPh SHEPTUM COTJIac-
uo (10) cocraBut

Ap = 25792412~ [2308 _11592:67.8

:|=42KBT,

:
YTO MPAKTUYECKH COBMAJAET C pPaHEee MOIyUeH-
HBIM PE3yJIbTaTOM.
Ha puc. 6 moka3aHbl MOCTPOCHHBIE MO JaHHBIM
BBITIOJTHEHHBIX BHIIIE PacueTOB TpaUKé 3aBHCH-

v * - - -
mocreit AP™ (i), vgqp) (i) ¥ V4omy (i) Onm
MO3BOJIAIFOT OLCHUTH CTCIICHb U3MCHCHHSA YCTAHO-

BUBIIICHCS CKOpPOCTHU IABMXXCHHUA WU MOIIHOCTH IIO-
TEPb OHEPruu IMpU OTKIIOUCHHUU YaCTH TATOBBIX

JIBUTATeNIeN M 3aJlaHHOW BEIMYMHE YKJIOHA I'. Tax
B PACCMOTPEHHOM ciiydae paboTa OJHOW ceKnuei
o0yclaBirBaeT HEKOTOPOE CHIDKEHHE YCTaHOBUB-
menlcs CKOPOCTU JIBUKEHHUSI U CHUKEHHUE MOUIHO-
CTU MOTEPh SHEPIHU IPHU CKOPOCTSIX ABMXKCHHS
v>65Kkm/ 4.

Puc. 6.

He oTpumas moyie3HOCTH PacyueToB, METOIUKA
KOTOPBIX M3JIOXKEHA BBIIIE, CIIETyeT UMETh BBUILY,
4TO B OOIIEM CiIydae MOIIHOCTH IOTEPh YHEPIHU
WM K. T. JI. HE ONPENeNsSIOT OJHO3HAYHO PacXon
ANIEKTPOIHEPTHU HA TATY, OATOMY BBIBOABI B OT-
HOIIICHWU PAcXofa AJIEKTPOIHEPTHH, OCHOBAaHHEIC
Ha CPaBHCHUHM MOIIHOCTH MOTEPh SHEPTUU HIH K.
0. 1., MOTYT OKa3aThCs HETOYHBIMU HJIHM Jaxe
OLIMOOYHBIMH.

B camom fene, pacxop 3IEKTPO3HEPTUU Ha THi-
I'y MOKHO MPEACTaBUTH Kak [11]

S
1 K
A__n(s) S_[ F.(s)ds,
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rae Sy, Sy KOOPJIMHATBI IyTH, COOTBET-
CTBYIOIIME Ha4yally ¥ KOHILy y4acTKa,

Fy — cuia Tsru 21eKTpoBo3a Ha 000/1e KoJéc;

N — K. II. . 2JIeKTpoBO3a 0e3 ydera pacxoja
ANIEKTPOIHEPTUU HA THTAHUE IIeTel COOCTBEHHBIX
HYXK/I.

Cuna Taru, HeoOXoaUMas Ul peayu3anuy 3a-
JaHHOTO pesknma jBikenus v(S), ompenensercs
kak [11]
1+y vdo

& ds

rae My — Macca Ioe3aa;

Fo=my + W (5,0) |,

1+vy — ko3 PuMEeHT HHEPITUN BPAIIAIOIIUXCS

yacTed moes3aa;
& — pasmepHbIil KO GHUIMEHT, 3aBUCSIIUN OT

HCIIOJIB3YEMbBIX CUHUI] H3MCPCHUSA (1)I/I3I/I‘IGCKI/IX
BCJIIMYMUH,
WK — YACIBHOC COIIPOTHUBJIICHUE OBHXCHHUIO

noesfia.

[IpuBesicHHBIE BBIPAKCHUS TMOKA3BIBAIOT, YTO
JIAaHHBbIC O 3HAYEHHH K. M. JI. WA MOTEPh MOIIHO-
CTH HE MO3BOJISIOT CAeJIaTh OJJHO3HAYHBINA BBIBOJ B
OTHOILICHUH SKOHOMHUYHOCTH B TIOJIB3Y TOTO HJIH
WHOTO pPEXHMMa HArpy>KEHHs TSATOBOTO CPEJICTBA.
HckimroueHre COCTaBISIIOT TOJBKO CIy4au, KOT/a B
CpaBHUBAEMBIX BapHaHTaX PeaH3yIOTCS UACHTHY-
HBIE PEXUMBI JBIDKeHHs moesna v(s), uro B pe-
ANBHBIX YCIOBUSIX JJISI 3JICKTPOBO30B C JIUCKPET-
HBIM PETYJIHMPOBAHUEM MOMIIHOCTU TATU MPAKTHYC-
CKH BCErJa HEeJOCTIKMMO (KaKk B PaCCMOTPEHHOM
BBIIIIE TIpUMEDE C diIeKTpoBo3oM BJI10).

K ckazanHoMy ciefyeT 1OOaBHUTB, YTO TIPH Ta-
KOM IOJIX0/I¢ K PEIICHUIO 331a4H 3aTPyIHEH ydeT
W3MEHEHUsS] 3aTpaT DHEPruM Ha MUTAHHE Iernei
COOCTBEHHBIX HYX]I.

UrtoOb1 000WTH yKa3aHHBIEC BBIIIEC 3aTPYJHEHUS
U TIOJyYUTh KOPPEKTHOE CYXKICHHE O IIEeJIeco00-
Pa3HOCTH YaCTUYHOTO OTKJIIOYCHUS TATOBBIX JIBU-
raresielf, METOIMKa PElICHUs 3aJauu JIoJbKHa Oa-
3UpOBaThCs HE Ha CPaBHEHWH K. M. . WIH Pa3HO-

CTHU MOIIIHOCTHU HOTepB 3HepFHI/I Ap* , @ Ha OLICHKEC

pa3HOCTI/I pacxoz[a SHCKTPOSHCI)I‘I/II/I JJIs1 CpaBHI/IBa'

CMBIX BapI/IaHTOB

a —a,
a

Aa* =100 (11)

rne & U a, — YAENbHBIA (oTHecenHsbIH K 1

T-KM wid 1 T0e310-KM TMepeBO30YHON paboThI)
pacxon DJJEKTPO3HEPIMM Ha TIATy Ha JTAHHOM
Y4acTKe.

Mo>kHO OKa3aTh, 4TO.

3
8, = 10°P,, , 2

Br-u

(m3+mc)vz T KM

rac mc — Macca coCTaBa, T.

OtHocuTelIbHAs BEJIMYMHA CHIDKCHUS pacxona
QJICKTPOOHCPIUU Ha TATY HE3aBUCUMO OT IIPOTA-
KEHHOCTH y4JaCTKa COCTaBJIACT

Aa* —100[1-PoL. 2 | o
v Py,

(13)

st pacCMOTPEHHOTO BBILIE YHUCIEHHOTO IPH-
Mepa MOoIy4uM:

. 2579-10° Br-u
' (1400 +184)- 70 TkM
3
a, - 2412-10 ~ 2246 Br-u .
(1400 +184)-67,8 T KM

CHmKeHHe pacxojia 3JeKTpodHepruu mo Gop-
myie (11)

Aa* =100232672246 _ 4 4ap
23,26
w10 popmyite (13)
Aa* =100 1—7—0-& =3,44%.
2579 67,8

OTMeTuM, YTO TIPU HCIIONH30BAaHUU (HOpMyIT
(12) u (13) nerko y4ecth BO3MOKHOE HU3MEHCHHUE
3aTpaT HEPrUH Ha COOCTBEHHBIE HYXABI. [ns 3T0-
ro JIOCTATOYHO COOTBETCTBYIOIIMM 00Opa3oM yBe-
JUYHUTH 3HaUeHUA MomHocTH Py u Py, .

BrimmotauB m0100HBIE pacyeThl I psAla 3Ha-
YeHUI YKIOHA, MOXXHO IONYYHTh 3aBUCUMOCTH

Aa* (i). Jlns paccMOTPEHHOTO BBIE TIPUMEPA

rpayK TakoW 3aBUCHUMOCTH INPHBEJCH Ha pHC. 6.
OH TO3BOJISICT ONPEACIUTh SKOHOMHUIO 3JICKTPO-
SHEPI'UH KaK B OTHOCHUTEIBHBIX, TAK M B a0COJIIOT-
HBIX BENUYMHAX M YCTAHOBUTH YCIOBUS (CKOPOCTH
JIBHXKEHHSI U YKJIOH ITyTH), TIPH KOTOPBIX SIKOHOMHSI
nMeeT MecTo. Tak B pacCCMOTPEHHOM Ciiydae, Kak
crenyer u3 rpagukoB pUc. 6, OTKIIOUCHHE YEThI-
pex mBuratenei snekTpoo3a BJI10 B gmamazone
u3MeHeHus1 ckopoctu JBrkeHus 60+-80 km/u 3a
CU€T CHIWDKEHHS TOTEPh B TATOBBIX JIBUTATEISAX
00ecreunBaeT YKOHOMUIO 3JICKTPOIHEPIUU B IIpe-
nenax 1-5 %, npuuem Oornee 3aMeTHas SKOHOMHUS
COOTBETCTBYET paboTe Ha OoJiee JIETKHUX dJIEeMEH-
Tax npoduIs.

B 3aknrodeHue moguepKHEM, YTO BOMIPOC O Ie-
J€COO0Pa3HOCTH YACTUYHOTO OTKJIIOYCHHUS TATO-
BBIX JIBUTATEJICH BCEra CleAyeT pa3aeisiTh Ha JIBE
YacTH — WCCIICN0BATEIILCKYI0 M OpPraHU3alluOH-
HyI0. CHadaia HeoOXOJIMMO yCTaHOBHTH BO3MOX-
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xoMuii cknag / electric rolling stock

HOCTb SKOHOMHH 3JIEKTPO3HEPTHH, a 3aTEM C yde-
TOM KOHKPETHBIX YCIIOBUM BOXACHHUS IIOE370B
NPUHATH pelieHHe 00 UCIOJIb30BaHUU 3TOTO CIO-
coba. M3noxeHHasi B HACTOSIIEH CTaThe METOANKA
MO3BOJISIET PEIIUTh IEPBYIO 4acTh OOCYXIAaeMOIo
Bompoca. IIpudyeM pacueTHas 3KOHOMUS IIEKTPO-
SHEPIUU HYXAAETCS B MOATBEPHKICHUU OIBITHBIMU
MOe3KaMH, IOCKOJIBKY MeToa e€ pacdera Oasu-
pyroTcs Ha psane ponyieHui. Ilocnennue Ha pany
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C YIPOILEHUEM PELICHHs 3aJa4l MOTYT IIPUBOIUTD
K HEKOTOPOMY HCKQ)KCHHIO Pe3yJIbTaToB (IOomylie-
HUS O IIOCTOSIHCTBE IIMTAIOLIEr0 HANpsHKEHNUS,
HEey4ET pa3dpoca XapaKTEPUCTUK TATOBBIX JBHUIa-
TeJIell M AMaMeTpOB IBIDKYIIMX Koinéc, pasdpoca
3HAYeHWH YJEIBHOTO COMPOTHBIICHUS JBHKEHHIO
¥ HEKOTOpbIC IPYyTHe), BIUSHHE KOTOPHIX HE H3Y-
YEHO.
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KnioueBble cnoBa: pacxod 3/IEKTPO3HEPruun, Tsra ~ 11.Tekhnicheskiy —otchet VEINII Ne EM-3-74.
M0e3noB, aneKkTpuueckas Tara, OTKMloueHue uacti Ta-  11POVYE ispytaniya tyagovogo dvigatelya TL-2K [Tech-
roBbIX ABUraTenei. nical report of VEINII Ne EM-3-74. Type tests of

traction motor].
Cratbsi peKOMEH/IOBaHa K Me4aTH J.T.H., npodeccopom H. B. [lanacenkom

AHanusupytoTcst pesynbTaTbl paboT Mo UCCIeA0BaHMI0 BO3MOXHOCTU CHUXEHWUSI pacxofa 3NeKTPOSHeprumn Ha
TATY NOe340B 3a CYET U3MEHEHWUS UCMOJIb3YEMOW YacTW YCTaHOBJ/IEHHOW Ha 31EKTPOMOABUXHOM COCTaBe MOLLHO-
CTU TATU.

MokaszaHo, YTO M3BECTHble METOAbl ONpeaesieHNsl SKOHOMUW IMIEKTPOIHEPIUM 3a CUET OTK/IIOUEHUS YacTu Ts-
roBblX ABUraTenen, OCHOBaHHble Ha CPaBHEHUM UX K. M. A. WM MOLLHOCTU NOTEPb SHEpruu, B obLieM cnyyae He
NO3BONAIT MOJYUYUTb OO6BEKTUBHYIO OLIEHKY MOSIE3HOCTU AAHHOIO MEepOornpuaTUsl, a B psae Ciy4vyaesB NpUBOAAT K
OWNBOYHbIM pe3ynbTaTaM M 3abnyXKaeHUsM.

MpeanoXxeH MeTOA pacyeTHOro onpeAenieHUs SKOHOMUM 3NEKTPOIHEPIUM MPU YACTUYHOM OTKIHOUEHUU TSro-
BbIX ABuUraTenei, 6asvMpyoWwnincs Ha MCNONb30BaHUM B KayecTBe MokasaTeNsl pauuoHasbHOCTU pexuMma Harpy-
XKEHWUS1 pacxoaa 3/1eKTPOIHEPIUM Ha U3MepuTeSlb NepeBO304YHON paboThl.
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IIE PA3 PO BUBHAYEHHSA EKOHOMII EJEKTPOEHEPI'II HA TATY
3A PAXYHOK YACTKOBOT O BIAKJIIOYEHHS TAT'OBUX /IBUT'YHIB
EJIEKTPOPYXOMOI' O CKJIALY

AHanisyeTbcs pesynbTaTv pobiT Mo AOCAIAXKEHHIO MOXJ/IMBOCTI 3HMXXEHHS BUTPaATU efleKTpPoeHeprii Ha Tary no-
i34iB 3@ paxyHOK 3MiHM BMKOPUCTOBYBAHOI YaCTUHU YCTaHOBJIEHOI Ha €/1eKTPOPYXOMOMY CKaAi NOTY>XHOCTi TArW.

MokaszaHo, WO BiAOMiI METOAM BM3HAUYEHHS eKOHOMIi efleKTpoeHeprii 3@ paxyHOK BiAKIIOYEHHS YaCTUHU TSro-
BUX ABWIYHIB, 3aCHOBaHi Ha NOPIBHAHHI iX K. K. A. ab0 NOTY>XHOCTi BTpaT eHeprii, B 3arafbHOMYy BUMaAKy He [O-
3BONIAOTb OTPUMATK 06'EKTUBHY OLIHKY KOPMCHOCTI A@HOro 3axoAy, a y psdi Bunaakis NpuM3BoAvUTb A0 MOMUIIKO-
BUX pe3y/ibTaTiB i MOMUJIOK.

3anponoHoBaHW MeToA pO3paxyHKOBOro BU3HAUYEHHS eKOHOMIi eneKkTpoeHeprii Mpu YaCTKOBOMY BiAK/OYEHHI
TArOBUX ABWIYHIiB, WO 6a3yeTbCa Ha BMKOPWUCTOBYBAHHI Y SIKOCTi MOKa3HWKa pauioOHaNbHOCTI peXuMy HaBaHTa-
)KEHHSI BUTPATW eNeKTpoeHeprii Ha BUMIPHUK NepeBi3HOT poboTu.

KnrouoBi cnoBa: BMTpaTa eneKkTpoeHeprii, Tara noi3ais, eleKTpuyHa Tara, BigKloYeHHs! YaCTUHU TATOBUX ABUMYHIB.
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ONCE AGAIN ABOUT DETERMINATION OF ECONOMY OF
ELECTRIC POWER ON TRACTION DUE TO PARTIAL
DISCONNECTION OF HAULING ENGINES OF ELECTRO-MOBILE
COMPOSITION

The results of works on research of possibility of decline of expense of electric power on traction of trains
due to the change of the used part of the power of traction set on electro-mobile composition are analyzed.

It is shown that the known methods of determination of economy of electric power due to disconnection of
part of hauling engines, based on comparison of them

Coefficient of performance or powers of losses of energy, in general case does not allow to get objective es-
timation of utility of this measure, and in a number of cases result in erroneous results errors.

The method of calculation determination of economy of electric power at partial disconnection of hauling en-
gines is offered, being based on the use as the index of rationality of the mode of loading of expense of electric
power on the measuring device of vehicular work.

Keywords: expense of electric power, traction of trains, electric traction, disconnection of part of hauling engines.
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