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BUHUKA€E HEOOXI1IHICTh B 3a0€3MEeUeHHI OJAIBIIOI €KCIUTyaTallli 1032 BCTAHOBICHUM
CTPOKOM  CIY>KOM HECIBHMX METaJeBUX KOHCTPYKIIM [HUX €JEKTPOBO3IB
CrieliaJIbHUMHU OpTaHi3allisiMu.

CraHoMm Ha TemnepiliHii yac, 3arajJbHUil MapK eJEeKTPOBO3IB MOCTIMHOTO CTPYyMY
cepii BJI10 mo 3amiznuisam Ykpainu ckianae 44 cexinii, BCi BOHH €KCIUTyaTyIOThCSl Ha
JIpBiBCBKI 3ami3aui. Ha ocHOBI mitounx TexHIYHMX yMOB 3a0€3edyeThcsl Oe3neyHa
eKcIuTyaTalisi enekTpoBo3iB cepii BJI10 31 crpokom 1o 50 pokiB 3 gatu moOyaoBu
JIOKOMOTHBA.

BusHnaueHO THIIOBI MicCIlsi BAHUKHEHHS J1e(DEKTIB: 30HM TEXHOJIOTTYHUX OTBOPIB
IIIBOPHEBUX OPYCIB paM BI3KiB, MICIISI pO3TAIllyBaHHS KPOHIITEHHIB ISl TaCUTENIB
KOJIMBaHb Ky30Ba, 30HM 3BapHHUX IIBIB KYTOBOI BCTaBKM B MICISIX 3’€HaHHS
TOPU30HTAJIBLHOTO Ta BEPTUKAIBHOTO JIMCTIB PaMU Bi3Ka.

JInsi OLIHKM TOKa3HMKIB MII[HOCTI Ta Omopy BTOMi po3pobiieHo 3D-monent,
CKIHUEHHO-EJIEMEHTHI Ta pO3paxyHKOB1 MOJIeJ pyxoMoro ckiany. Po3paxynkosi 3D-
MOJIedl paM Ky30BiB Ta paM Bi3KiB enekTpoBo3iB BJI10 cTBopeHi Ha OCHOBI ix
KpecneHukiB. s npukinany npuseaeHo 3D-mozaens pamu Bizka (puc. 1).

Ha mincraBi po3paxyHKIB 3a CTBOPEHHMMH MOJENSMHU HECIBHUX KOHCTPYKIIN
€JIEKTPOBO3Y 3a pPO3pPaXyHKOBUMH pEKMMAaMH Ta 3 BpaxyBaHHSM IIOJIOKEHb
ICHYIOUMX HOPMATUBHHX OKYMEHTIB [1, 2], HOCBiy MpOBEACHHS BiIMOBITHUX POOIT
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[3, 4], OyJi0 BCTAaHOBIIEHO B KOHCTPYKIIISIX, IO TOCIIKYBAJIMCs, OCHOBHI HaIpy>KeHi
30HM Ta 3HAYCHHA JII0OUMX EKBIBAJICHTHUX HampyxeHb. Ha puc. 2 mpencraBieHO
MPUKJIIAJ] OJTHOT 3 PO3PAaXyHKOBHX €IIOp HANPYKEeHb paMu Bizka enekTpososa BJI10.

Puc.1. 3D-mMozen pamu Bi3ka eneKTpoBO3a

von Mises (Nimm"2 (MPa))

1500

l 1375

L1250

. 1125

—® Mpepen TekyuecTu: 248.2

Puc.2. Ilpuknan ekBiBaJE€HTHUX HANPY>KEHb paMu Bi3ka enekrpoBo3a BJI10 3a
pexxumom Ila

B pamMkax naHoro JOCHIKEHHS MPOBENECHO XOJOBI MILHICHI BUIIPOOYBaHHSA
enexkTpoBo3y BJI10 Ne1492 mpu ormiHill onopy BTOMH BCTaHOBJICHO IMOBIpHI 30HU
BUHUKHCHHS  TOIIKOJKEHb, IO  MUISITAlOTh  O00OB’S3KOBOMY  TEXHIYHOMY
JTIarHOCTYBAaHHIO 3aco0aMy  HEPYHHIBHOTO KOHTPOJIO I Yac BUKOHAHHSA
perjiaMeHTHHUX POOIT HaNpaBleHUX Ha 3a0€3MEUCHHS MOJAJbIN0I eKCIUTyaTallli mo3a
MPU3HAUYEHUM CTPOKOM CITy>KOH, a came:

- MiCIIsl 3’ €THAHHS KPOHIIITEHHY TaCHUKA KOJIMBaHb 3 OOKOBUHOIO;

- PUIIIOBHA 30HA HAa BEPXHIN MO OOKOBUHHU;

3a pe3ynbTaramM AOCTIIKEHb HECIBHUX KOHCTPYKIIiM, BU3HAYEHO YTOUYHEHHU
IPaHUYHUNA CTPOK CIy>k0u y 60 poKiB BiJl AaTH MOOYI0BU €JIEKTPOBO3a.

JlonatkoBo BH3HA4YeH1 KOEQILIEHTH 3aracy Omnopy BTOMI JOCIIIHUX MICIb pam
Ky30Ba Ta BI3KIB JOCHIIHOTO eJeKTpoBo3a 3rigHo [1]. MiHiManbHe 3HAaYEHHS
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Koe(irieHTy 3amacy ormopy BTOMi BUSIBJIEHO Y 30H1 3BapHOTO 3’ €HAHHS KPOHIITCHHY
racHHKa KOJIMBAaHb 3 OOKOBHMHOIO Ta CTAaHOBUTHL N = 2,41.

[1] Hopmu pospaxyHKy Ta OLIHH MIIHOCTI HECIBHHX €IEMCHTIB Ta JWHAMIYHHMX SKOCTEil Ta BIUTHBY HA KOO
eKila)kHO1 YaCTUHH JJOKOMOTHBIB 3aIi3HUIE Kol 1520 mm., 1998.

[2] TlonoxeHHs mpo opraHi3amio podiT MIOAO0 MPOJOBKEHHS MPU3HAYCHOTO TEPMIHY CIY>KOU TATOBOTO PYyXOMOTO
cKIamy YKp3amizHHII (paM Bi3KiB, TOJIOBHHX paM Ky30BiB i HeciBHEX Ky30BiB): BHJI 32.007.123-03. — Kuis:
MinicrepcrBo Tpancnopty Ykpainu, 2002. — 15 c. (HopmaruBHmii gokymeHT MiHTpaHca YKpainn).

[3] UYepmsx A.}O. MomanpHuii aHami3 Ta BTOMHA JOBrOBIYHICTH paM Bi3KiB TSATOBOrO pyxomoro ckimamy. A.lO.
UYepmnsik, E.O. I'punneit, I1.A. I'punpeit. Jlokomotus inpopm. — 2010. — Nell. — C. 4-7.

[4] Bpacnasens 10.B. BimHOBICHHS Ta MOJEPHI3aIlisl YIIKOLKEHUX KOHCTPYKITiH enektpoBo3a BJI82M Ne067. 10.B.
Bpacmasenp, O.I1. Komomiens, C.B, Kapa, I1.A. Illepuyk. 3anizauanuii Tpancnopt Ykpaian. — 2016. — Ne5-6. — C. 35-
40.

UDC 621.43.068

USE OF OZONATION IN THE EXHAUST GAS RECIRCULATION
SYSTEM OF ICE

BUKOPUCTAHHSA O30HYBAHHSA Y CUCTEMI PELIUPKY JIALII
BIAIIPAIIbOBAHUX I'A3IB /IB3

0.0. Steblyuk, master student, L.S. Orlovsky, master students
Lymar O.0., PhD (Fiz.-Math.), Marchenko D.D., PhD (Tech.)
Mykolayiv National Agrarian University (Mykolayiv)

0.0. Cmeobniok, macicmpanm, JI.C. Opnoecokuii, mazicmpanm
0.0. Jlumap, kano. ¢iz.-mam. nayk, /l./1. Mapuenko, kano. mexu. HayK
Muxkonaiscokuili HayioHanvbHul acpapruli yuisepcumem, (M. Mukonais)

Bypassing part of the exhaust gases allows you to change the chemical
composition of the fuel-air mixture, reduce the content of free oxygen in the
combustion chamber. The efficiency of exhaust gas recirculation is explained by the
presence of such components as water vapor and carbon dioxide in them. These
substances have a high specific heat capacity, which helps to reduce the flame
temperature in the combustion chamber and, accordingly, reduce the amount of
nitrogen oxides in the exhaust gases. The use of up to 10% gas recirculation makes it
possible to reduce the content of nitrogen oxides by approximately 30% without a
noticeable increase in fuel consumption, although the smoke level increases slightly
(by 5-10%).

At the same time, to simultaneously reduce toxicity and smoke level, different,
sometimes incompatible measures are required, which significantly complicates the
task of reducing harmful substances in exhaust gases, especially diesel engines. One
possible solution is to combine a gas recirculation system with the ozonation method.

Ozone technologies for intensification of the combustion process make it possible
to compensate for the shortcomings of existing methods for reducing the toxicity of
exhaust gases from internal combustion engines. Ozone is a powerful natural oxidant
that does not create dangerous or harmful impurities. Today it is widely used for
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