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MATEMATUYECKASI MOAEJIb UCKYCCTBEHHON
ANEKTPUYECKON EMKOCTU OANA CHUXKEHUA NMMKOBOM
HAIPY3KU MAHEBPOBOI'O TEMJIOBO3A

PaccmaTtprBaeTcsi BO3MOXHOCTb OCHALLEHWsI MaHEBPOBOrO TEMnoBO3a WMHEPTHO-EMKOCTHbLIM
HakonuTenem dHepruu, YTo MO3BOSIUT CHU3UTb HEPABHOMEPHOCTb Harpy3ku CUMOBOW YCTaHOBKM M 3a
CYeT 3TOro ONTUMU3MPOBATb €e MOLLHOCTb U Maccorabaputbl. OTHOCMTENBHO YacTasi CMeHa pexuMa
paboTbl MaHEBPOBOro TennoBo3a obycrnoBnuBaeT 3aPHEKTUBHOCTb U LIeNecoobpasHOCTb OCHALLEHUS
ero HakonuTenem aHeprm. NMoMMMO CHUXEHUS HEPaBHOMEPHOCTU Harpysku Ha CUIMOBYHO YCTAHOBKY Ha-
KonuTenb NO3BONWUT PeKyrnepupoBaTb 3HEPrUIO MPKU TOPMOXEHUW, 3a CHET Yero Bo3pacTeT dHeproad-
heKTMBHOCTb MaHEeBpPOBOro Temnnoso3a. [lpeacTaBneHbl TeopeTuyeckue npeanochbinkn COo3fAaHus
WHEPTHO-€MKOCTHOIO HaKoOMUTENs dHEePrum, KOTOPbIA TEXHUYECKU BbIMOSIHEH B BUAE MaLUVHbl NOCTOSH-
HOro TOKa C CynepMaxoBWKOM. Vicnonb3oBaHve MaxOBMKOB Ha MaHEBPOBbLIX TEMSIOBO3ax OMpaBAaHHO
B CUITy HEXeCTKux TpeboBaHui k obwemy Becy. [pyrMm npemmyLLecTBOM TEMMOBO3a SIBASIETCH Hanu-
yve INeKTPOMEXaHNYECKON TPaHCMUCCUUN, YTO MUHUMU3MPYET pa3paboTKy ANA HEro pacCMOTPEHHOro
WNHEPTHO-€MKOCTHOTO HakonuTensi.

KnioueBble cnoBa: MaHeBpOBbI TEMMNOBO3, HAKONUTENb, CYNepMaxoBUK, CUIMOBasi YCTaHOBKA,
3HeproadEeKTUBHOCTb.

I.P. Popov

Kurgan State University, Kurgan, Russian Federation

MATHEMATICAL MODEL OF ARTIFICIAL ELECTRICAL
CAPACITY FOR REDUCING THE PEAK LOAD
OF MANOVER HEAT

The possibility of equipping a shunting diesel locomotive with an inert-capacitive energy storage
device is being considered, which will smooth the load on the power plant and thereby reduce its power
and mass and dimensions. The relatively frequent change in the operating mode of a shunting locomo-
tive determines the efficiency and feasibility of equipping it with an energy storage device. In addition to
smoothing the load on the power plant, the drive will allow energy to be recovered during braking,
thereby increasing the energy efficiency of the shunting diesel locomotive. The theoretical background
for creating an inert-capacitive energy storage device, which is technically designed as a DC machine
with a super flywheel, is presented. The use of flywheels on shunting diesel locomotives is justified by
virtue of not rigid requirements for the total weight. Another advantage of the locomotive is the presence
of an electromechanical transmission, which minimizes the development for it of the considered inert-
capacitive drive

Keywords: shunting diesel locomotive, drive, super-flywheel, power plant, energy efficiency.
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BBeaenue

MOIHOCTh CHJIOBOM YCTAHOBKM MAaHEBPOBOI'O TEIJIOBO3a OINpPEIEIs-
€TCs €ro MMKOBOM HArpy3KOH, KOTOPOH B MEPBYIO OYEPEb SABIISIETCS TpOra-
Hue noe3aa ¢ Mecta. OueBUIHO, YTO OONBIIYIO YaCTh BPEMEHH CHIIOBAs yC-
TaHOBKa paboTaeT B HEOTPYKEHHOM pexkume. Vcrob30BaHne HAKOMTUTENS
SHEPTUM TMO3BOJUT CTIAAAUTh HArPy3Ky Ha CHJIOBYIO YCTAHOBKY W 3a CYET
ATOr0 CHHU3UTHh €€ MOIIHOCTh M MaccorabaputThl. OTHOCUTENBHO 4acTas
CMeHa pexuma paboThl MaHEBPOBOTO TEIJIOBO3a 00ycioBiuBaeT 3¢ dek-
TUBHOCTH U LIGHGCOO6p3.3HOCTI> OCHAIICHUA €TI0 HAKOIMUTCIICM SHCPIUU.

ITomuMo criraxuBaHus Harpys3kKu Ha CUJIOBYIO YCTaHOBKY HAKOITUTCIIb
MTO3BOJIUT PEKYIIEPUPOBATH SHEPTHUIO NPU TOPMOKEHHUH, 32 CUET YETrO BO3-
pactet 3HeprodhPeKTUBHOCTH MAHEBPOBOT'O TEIJIOBO3A.

Jlanee paccMaTpuBaeTCsi MHHEPTHO-€MKOCTHOM HAKOMUTEb SHEPTUU.

Teopernyeckue NpeANOCHUTKH CO3TAHUS
HHEPTHO-eMKOCTHOT0 HAKONHUTEJIsI JHEPrUHd

B kauecTBe TakOro HaKOIMTENS MOXHO pacCMaTpUBaTh MAIIUHY I10-
CTOSIHHOT'O TOKa C CYyIIEpMaXOBHUKOM.

[lonaua Ha SKOpPHYIO OOMOTKY MOCTOSHHOrO HampsbkeHus U uHH-
LHUUpYET cleAyrolue Mexannueckuil [1-7] u anektpudeckuit [§] npouecchor:
de

2
0 190 pon2,,
ac ' dt 2

J
Byw2g9+Rﬁd]PJﬂ,
2 dt

rae J — cyMMapHbIi MOMEHT uHepimu; k — koddduiment tpenus; B —
MarHuTHas UHIYKOus; 2/ — akTUBHAs JJIMHA MPOBOJHUKA; W — KOJIMYECT-
BO BUTKOB; D — s(pdexkTuBHBIA nuamMeTp poropa; R — 3JIEKTPHUUECKOE CO-
NPOTHBIICHHE.

Mo>HO BBECTH MapaMeTpuieckuil ko3dduumeHt

BiwD=Y. (1)

[lycTh HayanbHbIE YCIOBUS

o(0)=9,,
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49 0) -
7 D= 2)

W3 ypaBHEHHUS IEKTPUYECKOTO PABHOBECUS CIIETYET

@:_£'+g

i , 3
dt Yy Y ®)

d’¢  Rdi

dr? Ydt

HO,Z[CTaHOBKa B IICPBOC YPABHCHUC CUCTCMBbI NaCT

ITycTp

Torna

JRdi KR kU _

1+
Yd Y Y

Y? k). kU
| —+—|i=——.
JR J J R

Yi

b

vk
JRJ
kU _p
J R

b

di
= +4i=B. 4
5 “4)

O6IJ_[I/IM PCHICHUCM SBJISICTCA

YacTHBIM —

. —At
ip=Ce .

i,=C,.

[ToncranoBka ero B popmyny (4) maet

0+4C, =8B,
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®opmynbl (8) u (9) HEOTITUYUMBI OT (HOPMYJI, ONMUCHIBAIOIINX 3aAPS]

KOHJICHCATOPA.
[Tpu 3aMBIKAaHUU HAKOPOTKO KJIEMM SIKOPHOH OOMOTKH
. —E, _
i=—2et,
R

Ora hopMyna HEOTIMYUMA OT (POPMYJIBI, ONMCHIBAIOIIEH pa3ps KOH-
JIeHcaTopa.

Breipaxkenus (6)—(9) cCBUAETENBCTBYIOT O €eMKOCTHOM XapaKTepe pac-
CMaTPUBACMOTO HAKOIUTESI MOIIHOCTH.

HckyccTBeHHAs dNIEKTpUYECKasi eMKOCTh HAKOTTUTEs

J

C, ==

==
YZ

3J'ICKTpOMCX3HI/I‘ICCKO€ COIIPOTUBJICHHUC

Y2

R
Yk

3anacaeMas HaKOITUTEJIEM SHEPTHUA

Ut JUut Jo’

W 2
2 2 2

Ha puc. 1 n3obpaxkeHa sieKTpuyecKas cxeMa WHEPTHO-€MKOCTHOTO
HAKOIIUTEIIS, Ha PHC. 2 — XapaKTep TOKa IPH €ro 3apsjIKe U paspsijiKe.

Yk

| |
I
JY?

Puc. 1. SHGKTpI/I‘leCKaﬂ CXEMa MHCPTHO-EMKOCTHOT'O HAKOIIUTEIIA
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Y?/k+R

Lot

Puc. 2. Xapakrep Toka Opu 3apsaKe U pa3psake
MHEPTHO-EMKOCTHOT'O HAKOIIUTEIS

3akarouyenue

B nacrosimiee BpeMs co3iaHbl BBICOKOI((EKTUBHBIE CYIIEpMaXOBUKU
U JaKe paccMaTpUBAETCs BO3MOXKHOCThH MPUMEHEHUS! UX Ha aBTOMOOUIISX.
O4eBUAHO, YTO HCIOJB30BAaHNE MAaxXOBHUKOB Ha MAaHEBPOBBIX TEIIOBO3aX
3HAYUTENIbHO MEHEE MPOOJIIEMAaTUYHO B CHIIy CYIIIECTBEHHO MEHEE HKECTKHX
TpeboBaHuil K o0meMy Becy. Eme 6osee BBITOAHBIM MPEUMYIIIECTBOM TETI-
JIOBO3a SIBIISIETCS HANUYME SJICKTPOMEXaHUYECKOM TPaHCMHUCCUH, YTO MH-
HUMH3HPYET pa3paboTKy sl HETO PacCMOTPEHHOTO MHEPTHO-EMKOCTHOTO
HaKoNUTes (MCKyCCTBEHHOM 3JIEKTPUUECKON EMKOCTH).
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