MOCKOBCKMI ABTOMOBWBEHO-AOPOXHbI
<=, MAIM rocynAPCTBEHHbIN TEXHUYECKNA YHUBEPCUTET

(MALMN)

&

=

TEXH COHEPHAA
BE3 MACHOCTb

MexayHapoaHas
Hay4YHO-TeXHMYeckKast KoHepeHuuns
«9-e JlykaHUHCKMe YTeHus.
MpoGnembl U nepcneKkTMBbLI pa3BUTUA
aBTOTPAHCNOPTHOro KOMMJieKca»

29 aHBaps 2021 .

CBOPHUK TE3NCOB OOKIAOOB

MockBa 2021



/~ N\ MOSCOW AUTOMOBILE AND ROAD CONSTRUCTION
<=, MALK STATE TECHNICAL UNIVERSITY
(MADI)

&

=

TEXH COHEPHAA
BE3 MACHOCTb

Conference 9th Lukanin’s Readings
«Problems and Prospects
of Automobile Transport Complex Development»

January 29, 2021

PROCEEDINGS

Moscow, 2021



Conep:xkanue

Cexkuusi «/IBUraTe i BHYTPEHHETO CTOPAHMSIDY .....vvvvevrvvieeiiiieessiieeensenns 14

AnekcangpoB A.B., HonroB U.A., Mopo3kun T.B. (acm.), Hukomnaes
C.E., Kontomkos JI.C. (MAIU, r. MockBa) OnipesiesieHie MOMEHTa UHEPIIUU
BpamaromXcst ACTATCH JIBC .....ocviiiiiii e 14

Alexandrov A., Dolgov I., Morozkin T., Nikolaev S., Konyushkov D.
(MADI, Moscow) Determination of the moment of inertia of rotating parts of

bazanyk C.A. (HAMMH, 1. MockBa) CpaBHUTEIbHBIA aHAIN3
KOHCTPYKIIMH  TEMJIOOOMEHHUKOB aBTOMATHMYECKHX KOpPOOOK Tmepenay

COBPEMEHHBIX JIETKOBBIX ABTOMOOMIIEH .....vvervvieinieeaieeesieeesseeesnreesnee e nneee e 16
Bazavluk S. (NAMI, Moscow) Comparative analysis of the design of heat
exchangers for automatic transmissions of modern passenger vehicles........... 17

bmunop A.C., ManactoBckuit H.C., Msarkos JIJI. (MI'TY um. H.D.
baymana, r. MockBa) YmpolueHHass MareMaThuyeckass MOJENb JJIs pacuera

KATATUTHYECKOTO OJTOKA SCR ...coiiiiiiiiiiiiiriee e 18
Blinov A., Malastowski N., Myagkov L. (BMSTU, Moscow) Simplified
SCR catalyst mathematical model............ccccooviiiiiiciic i, 19

Banwexo Mansaonano I1admo Pamon, Yaitnos H.JI. (PYIH, MI'TY um.
H.O. baymana, r. MockBa) YpaBHOBEIIMBAaHUE ABUTATENSl CO CMEIICHHBIMU
IIATYHHBIMU TIEHKaMU 1 ¢ OOJIBITION BETMYMHON Je3akcaxa Tuna VR-6.......... 20

Vallejo Maldonado Pablo Ramon, Chaynov N. (RUDN, BMSTU,
Moscow) Balancing an engine with offset crank pins and large desaxe value
FOF VR=6 ... 21

BacunbseB A.B. (IToBomKCKHI1 peCypCHBIN LIEHTP MHAKEHEPHOM SKOJIOTUH
U XUMUYECKOW TexHosoruu CamMapcKoro rocyaapCTBEHHOTO TEXHHUYECKOTO
yHUBEpCUTETA,  T. Camapa)  OKcliepUMEHTaJbHBIE  HCCIIEIOBaHUS
HU3KOYACTOTHBIX Ta30JMHAMUYECKUX MYJIbCAIlUNA JaBJICHUS B TPYyOONPOBOJE
KOMITPECCOPHOM YCTAHOBKH M BBI3BAHHBIX UMM IITyMa ¥ BUOPALIHH .................. 22

Vasilyev A. (Povolzhsky Resources Center of Engineering Ecology and
Chemical Technology of Samara State Technical University, Samara)
Experimental research of low frequency gas dynamic pressure pulsations in
pipeline of compressor mount and caused by it noise and vibration.................. 23

INamaronoB A.I1O., JIparomupoB M.C., Jdparomupor C.I'. (OOO «HTI]
«ABTOoCdepa, BI'Y wum. AI. u HI.CroneroBpix, r. Bruaaumup)



HCCJ’ICI{OB&HI/IG BJIIMSIHUSA TCOMCTPUYCCKHUX IIApaMCTPOB THAPOLMUKIIOHHOI'O
bunbTpa-cernaparopa oxJaaxIaarImen )XKUJIKOCTH Ha ero YPPEeKTUBHOCTS ......... 24
Gamayunov A., Dragomirov M., Dragomirov S. (LLC "STC
"AvtoSphere", Vladimir State University named after Alexander and Nikolay
Stoletovs, Vladimir) Investigation of the influence of geometric parameters of
a hydrocyclone filter-separator of coolant on its efficiency ...........cccccceevvvennnnee. 25
I'maBusnun B.B., Tep-Mxkptuussn I'.I'., Mukepun H.A. (HAMU, r.
MockBa) BrnusHHe apXUTEKTypbl U KOHCTPYKIIMM CHCTEMbI BEHTHWJISIIUU
TOTUTUBHOTO 0aka Ha 3(HEKTUBHOCTD €€ PYHKIUOHUPOBAHUS .....o.vveerearreereene 26
Glaviznin V., Ter-Mkrtichyan G., Mikerin N. (NAMI, Moscow) Influence
of the architecture and design of the fuel tank ventilation system on the
efficiency Of ItS OPEratiON ...........covi i s 27
[Nomy6oxos JI.H, lllatpo M.I'., lynun A.FO. (MA/IU, r. MockBa) OnbIT
CO34aHusA TOINIMBHBIX CHUCTEM AJIA oAU AUMCTHUIIOBOTO 3¢>Hpa B KaMCpy
CTOPAHHUST [IIBETIS +.uvvveeauveeesuueeessteeesssseesassseesssbeeesasseeeaasbeeeaseeaeansseeeanbeeesanneeesnnes 28
Golubkov L., Shatrov M., Dunin A. (MADI, Moscow) The experience of
creating a fuel system for supplying dimethyl ether in the combustion
chamber of a diesel eNGINE.........ccce i 29
I'punes B.H., Kosznos A.B., 3yes H.C. (HAMMH, r. Mocksa)
[IpumeHenue AeTaNbHOW XUMHUYECKOM KHUHETHKHM K pacdyeram padodmx
npoueccoB ABYXTOIIJIMBHBIX )Z[BI/IFaTCJ'Ief/'I MeTOAaMU BEIYUCIINTEILHON
18791101001 1705 21717124 2 (O PSR PRPRR 30
Grinev V., Kozlov A., Zuev N. (NAMI, Moscow) The Application of
Detailed Chemistry to the Dual-fuel Engine Combustion Process Simulation
USING CFD APPIOACN.......cciiiieie et 31
Hesunn C.H., MapkoB B.A., CaBactenko A.A., CaBacteHko O.A.
(PTAY-MCXAum. K. A. Tumupsizera, MI'TY um. H.O. baymana, MA/IU, r.
Mockga) [lepcrieKTUBBI pa3BUTHS AJIEKTPOMOOUICH B POCCUM. .......vvvveeiiee 32
Devyanin S, Markov V, Savastenko A, Savastenko E. (RSAU- Moscow
Timiryazev Agricultural Academy, BMSTU, MADI, Moscow) Prospects for
the development of electric vechicles In rusSia.........cccccvvvevviieiisie e 33
Hparomupos C.I'., Kynemos WU.B. (acm.), 'amatonos A.I1O., J[Iparomupos
M.C., Dimens IL.U. (OO0 «HTL[ «ABtoCdepa, BI'Y wum. AI. u
H.I'.CroneroBbix, r. Bmagumup) Pa3paGoTka u wucciegoBaHUEe MOIYIs
OYKMCTKH  OXJAXIAIOIEH KUJIKOCTH C  OalmacHOM  KOMIIOHOBKOM



TUAPOLUMKIOHHOIO  (uibTpa-cemnapaTopa Uil JBHUraTeleil  TsHKeJou
TPAHCTIOPTHOM TEXHIKH ...vvvveeisvreesssrreesssseesssssessssssesssnssesssssssssssessssssesssssssessnssesnns 34
Dragomirov S., Kouleshov I., Gamayunov A., Dragomirov M., Eydel P.
(LLC "STC "AvtoSphere", Vladimir State University named after Alexander
and Nikolay Stoletovs, Vladimir) Development and research of the cleaning
module for coolant with a bypass arrangement of a hydrocyclone filter-
separator for engines of heavy transport..........cccoce e 35
Hyaun A.YO. (MAJU, r. Mocksa) [IpumeHeHre WHTErPUPOBAHHOTO
kommuiekca UKTC-MAJIM niist  coBepilieHCTBOBaHMSI pabodvero Impoiiecca
ABUTATCIIA C BOCIINIAMECHECHUECM OT CHKATHA ..oovvvviiiiiiiiiiiiiiiinisisssssssssssisisisasinnsssnns 36
Dunin 4. (MADI, Moscow) Application of the IKTS-MADI research
complex to improve the working process of a compression-ignition engine...... 37
Hynun A.YO., I'op6auesckuii E.B., Ckopoaenos C.J., Kanununa C.M.
(ctyn.), Abmeccemen Cenncabuna (crya.) (MAHAU, r. MockBa) Cnoco6
KOPPEKIMK KoJIe0AaTeIbHOIO0 TIpollecca B JIMHUU BBICOKOTO JIaBJICHUS
AKKYMYJISITOPHOMN TOTTUBHOM CHCTEMBI ..cvveeeeeiisuiiirrereeseeessssssssssnneseessessssasnsssnnnes 38
Dunin A., Gorbachevskii E., Skorodelov S., Kalinina S, Salsabila
Abdessemed (MADI, Moscow) Method for correcting the oscillatory process
in the high-pressure line of the Common Rail fuel system........c.ccccovvveviniinnnnnn, 39
Esnonun E.C., Iymkun I1.B., Ky3emun A.U., Kanuauna C.M. (cTyn.),
Kpemue B.B. (crynm.) (ETAS GmbH, TI'epmanus; MAJIA, HAMU, .
MockBa) IloBbiienue 3(@PeKTUBHOCTH CTEHIOBBIX wucnbiTanui JIBC
NPUMEHEHUEM aBTOMATHU3MPOBAHHOIO cOOpa JaHHBIX M TOCTPOEHUS
CTATACTHUECCKOM MOIEIIH «.vvveeeeeseeseesessnseesessnssesesssnssssssssnnseessssnnssesesnnnseessesnneees 40
Evdonin E., Dushkin P., Kuzmin A., Kalinina S., Kremnev V. (MADI,
Moscow) Improving the efficiency of propulsions bench testing by automation
and data-based MOdeliNgG .......ccoviiiiiiieii e 41
3aee U.A., CmupuoB C.B., Maxkapos A.P. (PYJH, r. Mocksa)
MHOTr030HHBIC TCPMOANMHAMHUYCCKHNC MOACIN 1 OLCHKH MMoKazareieH
pabouero nporiecca B [IBC ¢ npuHyIUTETbHBIM BOCIUIAMEHEHUECM ........ccnnnee.. 42
Zaev ., Smirnov S., Makarov A. (RUDN, Moscow) Multi-zone
thermodynamic models of the Spark-ignition engine for prediction of the cycle
PAFAMELETS ...ttt ettt et e e sb e e s b b e e e s be e e s anbe e e e enneeeeneeas 43
3axapoB E.A., Cadapos DO.I'. (acm.), ®ensno E.A. (Boar['TV, r.
Bonrorpan) Bausaue no6aBok cuHTE3-Ta3a K MpOIaH-0yTaHy Ha MOKa3aTen
aBTOMOOMIBHOTO JIBC .. .uiiiiiiiiiic e 44



Zakharov E., Safarov E., Fedyanov E. (Volgograd State Technical
University, Volgograd) Influence of syngas additives to propane-butane on
the performance of an automobile internal combustion engine ..............cc.c....... 45

Kagupos C.M., HcomyxamenoB A.N., IOcymo VY., baxpue A.
(TamkeHTCKUI rOCYyJapCTBEHHBIN TEXHUUECKUI YHUBEpPCUTET MMeHu Mcnama
KapI/IMOBa, T. TaHIKeHT) MGTOI[ [NOBBIINICHUA MOIIHOCTHBIX okazareJsei
JIBUTATENe Ta300a/JIOHHBIX aBTOMOOWMJIEH B TOPHBIX U MPEATOPHBIX
D C8A (0):37 5 0. QO TP PPOPPRI 46

Kadirov S., Isomuhamedov A., YUsupov U., Bahriev 4. (Tashkent State
Technical University, Tashkent) Method of increasing the power
characteristics of gas-powered car engines in mountain and foothill
(0701010 11T <SSP 47

Kamupos C.M., ApunmgxanoB M.M., DOprames O.I'., Mckannapos P.
(TamkeHTCKUA  MHCTUTYT 1O  MPOEKTUPOBAHUIO, CTPOUTEIBCTBY U
AKCILTyaTallMi aBTOMOOUIIBHBIX 10pOT, T. TamkeHT) MakTopshl, BIUSIONIUME HA
paboumii MPOLECC OBICTPOXOTHBIX JIU3ETICH ..vvvveivrreeiiiresiireessieeesssrenesssseeesnsneas 48

Kadirov S., Aripdzhanov M., Ergashev O., Iskandarov R. (Tashkent
Institute for the Design, Construction and Operation of Roads, Tashkent)
Factors affecting the working process of high-speed diesels ............ccccccevvneenee. 49

Kanyctun AA., Bopobnen C.A. (Cankr-IletepOyprckmii
rOCYJlapCTBEHHBIN apXUTEKTYPHO-CTPOMTEIbHBIA YHUBEPCHUTET, I. CaHKT-
[TerepOypr) DddexkTrBHAS TEXHOIOTHS HCIIOIb30BaHUS Ta30BBIX TOIUIMB B
JIBC TPY30BBIX ABTOMOOMIICH ......vveuveeenieeeieeesinee e snee e e esnne e s e s e nnneennnas 50

Kapustin 4., Vorobzhev S. (St. Petersburg State University of
Architecture and Civil Engineering, St. Petersburg) Effective technology for
the use of gas fuels iN the trUCKS. ... 51

Kaprun C.A., HopoxoB A.®., Xomenko T.B. (AcrtpaxaHckuii
rOCyAapCTBEHHbIA TEXHMUYECKUI YHUBEPCUTET, I'. AcTpaxaHb) YBelUYEHUE
HKOJIOTUYECKON 0€30MaCHOCTH U CTENEHU UCIIOIh30BaHUS TEIJIOBOW YHEPTUHU
paboyero Teaa MOPIIHEBBIX JBUTATEIICM . . ...vveirererreerreessreesireesneesneeasneeesnneennnes 52

Kargin S., Dorokhov A., Khomenko T. (Astrakhan State Technical
University, Astrakhan) Increase in environmental safety and the degree of use
of thermal energy of the working body of piston engines............cccocvvvevviienenn, 53

Kpurynesckuit A.B. (ctya.), Tep-Mkptuussu I'.I. (HAMMU, r. Mocksa)
[Tpumenenune 3akucu a30Ta B JABC ......ccoooiiiiiii e 54



Krigulsky A., Ter-Mkrtichyan G. (NAMI, Moscow) Application of nitrous
oxide in internal combuStioN ENQINES..........ccivviiiierieree e 55
Kyxapenok I''M., Knecco M.A., Ilpenko A.B., Temox H.A. (BHTYVY,
OAO ««MuHCKUH MOTOpHBIM 3aBOoA», I'. MuHck) Opranuzamus padbodero
Ipo1ecca MECTULUIUHAPOBOIO TPAKTOPHOT'O IU3EIS ..o 56
Kukharonak H, Klesso M., Predko A., Telyuk D. (BNTU, OJSC «Minsk
Motor Plant», Minsk) Organization of the six-cylinder tractor diesel working
I OCESS L.ttt ettt e ekttt e sttt e et e e sk e e ekt e e ettt e e e Rt e e R e e R bt e bt e an b e b a e e b e e e nres 57
Jlabenkac I'., CnaBunckac C. (Muctutyr Wekenepuum CHIOBBIX H
TpancnoptHeix Mammua B Vytautas Magnus  YuuBepcutete —
Cenbckoxo3siicTBeHHON Akaaemuu, JIutBa) BnusHue 11eTaHOBOM MPHUCAIKU
2-DTWITEKCUJIHUTpaTa K PAcOBOMY Macily U PEaKTUBHOMY TOILUTUBY Ha
MEPUOJ 3aACPKKU CAaMOBOCIUIAMEHEHUS U XapaKTEPUCTUKHU CTOPAHHU ............. 58
Labeckas G., Slavinskas S. (Power and Transport Machinery
Engineering Institute at Vytautas Magnus University — Agricultural Academy,
Lithuania) The effect of the cetane improver 2-Ehtylhexyl nitrate doped
rapeseed oil and jet fuel on the autoignition delay and combustion
0 gL (o1 (=] ] oS PRP 59
JImoxkuung WM. (HAMU, r. Mocka) IlpuMeHeHue OXJIaxAEHHOM
cucteMbl perupkyianud OI' B ra3oau3eNbHOM JABUTraTesie U €€ BIMSHUE Ha
SKOHOMHYECKHE U SKOTOTHUCCKHUE TTOKABATCIIH .......uvvvvvvveereeeeessesinnnnnnneneeeeeesananns 60
Libkind 1. (NAMI, Moscow) The application of a cooled exhaust gas
recirculation system in a natural gas-fueled diesel engine and its influence on
economic and ecological characteriCtiCs..........cccovvevieiieiiie i 61
Jloxxkun B.H. (Cankr-IlerepOyprckuii yauepcuteT ['ocygapcTBeHHOM
npotuBonoxapHoi ciayk6s1 MUC Poccun, r. Cankr-IletepOypr) ['unoresst u
MPaKTUKa DKOJIOTHUECKOW 3(PPEKTUBHOCTA BOTHO-TOIIUBHBIX SMYJIbCUN B
D107 TS0 6 0 RN 62
Lozhkin V. (St. Petersburg University of State Fire Service of Emercom
of Russia, St. Petersburg) Hypotheses and practice of ecological efficiency of
water-fuel emulsions in dieSel eNQINES........ccccvivriiiieie s 63
Manbuyk B.M., Ckoponeno C.[1., Illarpos M.I'., bormanoB C.H.,
Anekcees N.B. (MAJIM, r. MockBa) AHaIuM3 HW3MEHEHHUS JaBJICHUS
paclibZIMBaAHUS TIPpW Pa3IMdHOM PaCIIOJOXCHHHN KPOMOK pacClbUIMBAIOIIUX

OTBEPCTUH B YCIOBUAX MHOTOPEKUMHOCTH JU3CIIS ..cvvvvreinrriessinriessirenessinnee e 64



Malchuk V., Skorodelov S., Shatrov M., Bogdanov S., Alekseev I. (MADI,
Moscow) The analysis of changes in spray pressure at different positions of
the spray holes edges in conditions of multi-mode diesel engine........................ 65

Mapkor B.A., [esuun C.H., Kamantaunos B.I'., HeBepos B.A. (acm.),
Ca bomsup (acn.) (MI'TY um. H.D. baymana, PITAY-MCXAum. KA.
TumupszeBa, r. Mocksa, IOYpl'Y, r. Uensbunck) PacueTHoe ucciienqoBanue
IPOIECCOB TOIUIMBOMOAAYM U pacHbUIMBaHUS OHOTOIUIMBA B KaMmepe
CTOPAHHUST JIFIBCTIS +vvvvveessveesssseessssesesssassssssseesssssessasseessnssesssnssessssssssssssessssseessnes 66

Markov V., Devyanin S., Kamaltdinov G., Neverov V., Bowen Sa.
(BMSTU, RSAU- Moscow Timiryazev Agricultural Academy, Moscow, SUSU,
Cheliabinsk) Numerical Investigation of the Injection and Atomization
Processes of Biofuel in the Combustion Chamber of a Diesel Engine............... 67

Mapko B.A., Kamantouno B.I'., Ca bosass (acm.), Herepo B.A.
(acm.) (MI'TY um. H.D. baymana, r. MockBa, HOVYpl'VY, r. UensOuHck)
VYriepoaHbie HAHOTPYOKH KaK MPUCATKA K CMECEBOMY OMOTOIUIUBY ................. 68

Markov V., Kamaltdinov G., Bowen Sa., Neverov V. (BMSTU, Moscow,
SUSU, Cheliabinsk) Carbon Nanotubes as an Additive to Mixed Biofuels........ 69

Matroxun JIL.M., Illaram A. (cryan.) (MAIU, r. Mocksa) Vuér
BHYTpPEHHEH 1 BHEITHEH pelupKyISIUU Ipy TerioBoM pacuére mukia [1IBC70

Matiukhin L., Shagan A. (MADI, Moscow) The thermal calculation of
the piston internal combustion engine’s cycle in view of internal and external
FECITCUIALION ... 71

Mukepun H.A., Tep-Mkptuubsaun I'.I'., I'maBusaun B.B. (HAMU, .
Mocksa) Ilytu obGecrniedeHusi JETKOBBIMH aBTOMOOWISIMH TE€PCIIEKTHUBHBIX
TpeOOBAHMIA 110 BEIOPOCAM B PE3YIIBTATE UCTIAPEHUM ..eevvveervrieiveeniree s 72

Mikerin N., Ter-Mkrtichyan G., Glaviznin V. (NAMI, Moscow)
Opportunities for providing passenger cars with promising requirements for
BVAPOIALIVE BMISSIONS. ....eviiitiitieierieeiestee sttt sttt b et sbe e e 73

HacnenckoB B.A. (crya.), baceipoB P.P. (HaGepexnouenrHuHCKMIA
uHecTUTYT «KOVY», 1. Habepexusle Yennsl) OO030p ra300amioHHOTO
OOOPYIIOBAHUIS ... uvveentreeteeesiteesateesteeasseeeasseesabeesnseeanbeeessseeasbeesnbeeenbeeabneesnseesnneeas 74

Nasledskov V., Basyrov R. (Naberezhnye Chelny Institute of Kazan
Federal University «Kazan (Volga Region) Federal Universityy, Naberezhnye
Chelny) Overview of gas cylinder equUIpMeNt ...........cccoovveiiiieniniene e, 75

Hryen Txun Kywss (acn.), Jynaun A.YO., dymkun I1.B., T'onoMoHOB
B.A. (ctyn.), llyctpoB A.A. (ctya.) (MAJIU, r. MockBa) Biusinue pexxuma



TEUCHUSI TOIUIMBA HA KoJieOaHUs IaBICHUS B 00BbEMaxX aKKyMYJISTOPHOU
TOIIJIMBHOM CUCTCEMBI, COITPOBOKIAOIINC ITPOICCC BIIPBICKUBAHUMA..........cvvuviis 76
Nguyen Thin Quynh, Dunin A., Dushkin P., Golomonov B., Shustrov A.
(MADI, Moscow) Influence of the fuel flow mode on pressure oscillations in
the volumes of the Common Rail fuel system accompanying the injection
ITOCESS ¢ttt ettt e ekttt e sttt e e et e e s bt e e ekt e ettt e e e R bt e e R bt e R b e b e e e e r e e b a e e e nbe e e nres 77
CaBacrenko J.A., CaBactenko A.A., MockBuuéB P.A. (ctyn.) (MAJIN,
r. MockBa) dopcupoBaHrue YETHIPEXTAKTHOTO JIBUTATENsI B 00JIACTH HU3KUX
YacTOT BPALLEHUS NIEPEBOJAOM Ha PAOOTY MO ABYXTAKTHOMY LUKITY ....vvvenvveenene. 78
Savastenko E., Savastenko A., Moskvichev R. (MADI, Moscow) Four-
stroke engine boosting at the low rotation speeds area with conversion to a
EWO-SEFOKE CYCIB ... it 79
Cadponos I1.B., Anekcees U.B., bornanos C.H. (MA/[U, 2. Mocksa)
Brnusuue momMeHTa HHCPIIMHU MaXOBHKa Ha KOJIeOaHUs ABUT'ATCIIA Ha HO,Z[BGCKGSO
Safronov P., Alekseev I., Bogdanov S. (MADI, Moscow) Influence of the
flywheel moment of inertia on engine vibrations on the suspension .................. 81
CwmupnoB C.B., Autunos F0.A., Xamude X. (acm.) (PY/IH, r. Mockga)
HepCHeKTI/IBH HUCITOJIB30BaHUSA CB060I[H0-HOpIHHeBI>IX ,HBHFaTeHefI
O 7100120 5 i PP PP UTRPRRPRN 82
Smirnov S., Antipov Y., Halife H. (RUDN, Moscow) The application
prospects of the free-piston Stirling eNgINES........cccoccvevieiieiie e 83
CwmupnoB C.B.,3aes U.A., Makapor A.P., Xynaii6eprenosa I'.T. (cTym.)
(PYIH, r. Mocksa) UccnenoBanue 3¢ (PEKTUBHOCTH U TIPEACIIOB peaTn3aiiu
TEPMOJAMHAMUYECKUX MPOLIECCOB IMKIa Muiiepa ¢ yKOpOUEHHBIM BIIyCKOM B

Smirnov S., Zaev |., Makarov A., Khudaibergenova G. (RUDN, Moscow)
Study of the thermodynamic efficiency and detonation limits of internal
combustion engine with Miller cycle with early intake valve closure................. 85

CvupuoB C.B., MakapoB A.P., BopooreB A.A. (acm.) (PYIH, r.
MockBa) OcoOGEHHOCTH HCCIIEIOBAHUS THAPOJMHAMHYECKON CMa3Ku FOOKHU
TIOPIITHS C YUCTOM JTCPOPMALIHI ... vveevviesneeeanvieasireesireesnseessseesseessseeessseesssessnneess 86

Smirnov S., Makarov A., Vorobyev A. (RUDN, Moscow) Features of the
piston skirt hydrodynamic lubrication research with consideration of
0[] (o] 0= AT OSSR 87

Vnekcun — B.A. ([lHempoBCkMii  rOCYJIapCTBEHHBI  arpapHo-
PKOHOMMUYECKUN YHHMBEpPCUTET, YKpanHa) JlomylieHuss U OorpaHUYEHus TMpU



WIDKCHEPHBIX  pacdeTax IIpollecca TOpeHMs B KOHBEPTHPOBAHHBIX
A2l T0 104 0] 6 0. TR 88
Uleksin V. (Dnipro State Agrarian and Economic University, Ukraine)
Assumptions and Limitations in Engineering Calculations of the Combustion
Process in Converted Gas DIESEIS ........ccveveiiiiie e 89
Xumuenko A.B., Mumenko H.W. (ABTOMOOMIIBHO-TOPOKHBIA HHCTUTYT
HouHTY, r. I'opnoBka) Bo3zaeiicTBue Cuil MHEPIMU HA Ky30B aBTOMOOWIIS
IIpu OTKIIIOUCHUN HOUIHNHIPOB OCTaHOBKOH mopmHs B SKCIICPUMCHTAJIbBHOM
D023 %0 062 N <3 (TR 90
Khimchenko A., Mishchenko N. (Automobile and Highway Institute of
Donetsk National Technical University, Gorlovka) Impact of inertia forces on
the car body off the experimental engine when the cylinders are deactivation
Dy StOPPING the PISTON.......eiiiiiece e 91
[[Tabanor A.B., Kongpateer J1.B., Jynun A.YO. (HAMU, MAJIU, .
MockBa)  CHmXEHME  a30TOCOJIEpXaIlUX  BPEAHBIX  BBIOPOCOB  C
0oTpabOTaBIIUMU TazaMu Tu3eabHbIX JIBC rpy30BbIX aBTOMOOMIIEH ................. 92
Shabanov A., Kondrat’ev D., Dunin A. (NAMI, MADI, Moscow)
Reduction of nitrogen-containing toxic emissions from the exhaust gases of
trUCKS IESEI BNQINES....c.viiiiieeie et re e 93
[aiikua  A.Il., Tames W.P. (TT'Y, r. Tompsrtu) OcobeHHOCTH
pacrpoCcTpaHeHus IJIAMEHU B HaYaJIbHON U OCHOBHOM (ha3e CropaHus ............. 94
Shaikin A., Galiev I. (Togliatti State University, Togliatti) Specific of
flame propagation in the initial and basic combustion phase..............ccccccuee.e.. 95
[ITatpoB M.I"., Cunsasckuii B.B., Kpuryneckuit A.B. (ctyn.), Kpemues
B.B. (ctyn.), Ilponuenko I'.B. (ctya.) (MAJIM, r. MockBa) AnHaiu3
WHIUKATOPHBIX W 3(Q(EKTUBHBIX  MOKa3aTejlel  aBTOMOOWUJIBHOTO U
TEIJIOBO3HOTO Ta30/IU3EIIS MPU PAOOTE HA CXOMHBIX PEIKUAMAX ..vevvvveerveearveeanenes 96
Shatrov M., Sinyavsky V., Krigulsky A., Kremnev V., Pronchenko G.
(MADI, Moscow) Analysis of Indicated and Effective Parameters of
Automotive and Locomotive Gas Diesel Engines when Operating in Similar

Sxosenko A.JIL., IlatrpoB M.I'., Anekcee U.B., I'maskoB A.O. (acm.),

IMpenenn A.A. (ctya.), Kysmemor C.M. (acm.) (MAJIU, r. Mocksa)
MoaenupoBaHue CTPYKTYPHOTO IIyMa IU3€JId HA PEKUME PABTOHA.......cee.nnn.... 98

10



Yakovenko A., Shatrov M., Alekseev 1., Glazkov A., Predein A.,
Kuznetcov S. (MADI, Moscow) Simulation of structure-borne noise of a diesel
engine for the acceleration MOJe ..........cccccviiiiiiic e 99

Ceknusi  «IKoJIoTHYECKHE  MPOOJIEeMBbI aBTOTPAHCIIOPTHOIO
KOMIIITEKCA ....eeeeeeeeeeesieittieteeeeeseeesssasasstasaeseeseesassaaasstnsseseseeeesssasasssrrnneeseaeassannns 100

Bacunse A.B. (MuctutyT skonoruu Bomxkckoro Oacceiina PAH —
¢unmuan Camapckoro QeaepaibHOro uccieaoBaTenbckoro mneHtpa PAH, r.
Camapa) MOHHUTOPUHT (PU3MYECKUX 3arpsi3HEHUH ypOAHU3UPOBAHHBIX
TEPPUTOPHIL: 0OCOOEHHOCTH, OMBIT, HEPCHEKTUBBL ... .vvernreeerrreesnreesineesnreesneeans 100

Vasilyev A. (Institute of Ecology of Volga Basin of Russian Academy of
Science — the Branch of Samara Federal Research Center of Russian
Academy of Science, Samara) Monitoring of physical pollutions of urban
territories: peculiarities, experience, PErsPECtIVES ........ccvvvvververiverieesieeseeneens 101

["aneBko }O.B., Banora T.B., Tiopkun A.A., bouapor A.B. (HAMU, r.
MockBa) IlIlym B camone ATC B pealbHBbIX YCIOBUSAX JABUXKEHUS U
BO3MOKHOCTH €TO OLICHKHU B YCJIOBUAX HUCIIBITATCIBHBIX ITIOJIMTOHOB .............. 102

Galevko Y., lvanova T., Tyurkin A., Bocharov A. (NAMI, Moscow) Noise
in the vehicle cabin in real traffic and the possibility of its assessment in the
conditions of the test providing grounds..........ccccoeveiveiieniee e 103

I'pakoBuu B.®., Ilepener P.A. (HamumonanbHbiii (GoHA YCTOMYHUBOTO
pa3BuTUs peruoHoB, MHCTUTYT cucTeMHbIX uccienoBanuit PAH, r. Mocksa)
[Tytn mepexona pernoHa K SKOHOMHUKE YCTOMYHMBOTO Pa3BUTUS (HA MpUMEpe
PECTIYOITUKI AJITAM) ... ceeiveiiiiieiie e 104

Grakovich V., Perelet R. (National Foundation for Sustainable
Development of Regions, Institute for Systems Analysis, Russian academy of
sciences, Moscow) Transition of a region to the sustainable development
economy (Republic Altai as a sample) ......ccccocveviiienieiiniee e 106

Honuenko B.B. (OAO «HHUHUAT», r. Mocksa) IlepcreKkTuBsl
ITIOBBIIIICHUA <<YCTOI7I‘-II/IBOCTI/I)) IropoACKHX TpPAaHCIIOPTHBIX CHUCTEM 3a CYCT
palMOHAIN3ALMNA TPAHCTIOPTHBIX U TPAJOCTPOUTENBHBIX PEMICHUM ................ 108

Donchenko V.V. (JSC NIIAT, MADI, Moscow) Prospects for improving
the “sustainability” of urban transport systems through the rationalization of
transport and urban planning SOIULIONS..........ccccvvvreiiereseee e 110

EsrenneB I'.U., Hopoxuna E.P., Capsiues M.1. (MAJIW, r. Mockga)
DKOJOrM4ecKre OCOOCHHOCTH HCIIONIb30BAHMUS OTXOJOB OypeHus mpu

11



YCTPOMCTBE AaBTOMOOWJIBHBIX JOPOr Ha Cla0bIX TPYHTaX B CEBEPHBIX

0SB 7 (0] 5 - RO 112
Evgeniev G., Dorokhina E., Sarychev M. (MADI, Moscow)

Environmental aspects of the drilling waste usage for a highways on a soft

Jloxxkun B.H. (Cankr-IlerepOyprckuii yauepcuteT ['ocygapcTBeHHOM
npotuBoniokapaor  cimyx6er  MUYC  Poccum, 1. Cankr-IlerepOypr)
O60cHOBaHUE O0XUAAEMOU IKOJOTUYECKON A((PEKTUBHOCTU OPUTHHAIBLHOTO
YCTPOMCTBA «aKKyMyJIATOp Temia (ha30BOro mepexoaa + KaTaIUTHYECKHM
HEUTpaIU3aTOP» JJISI TU3ETBHBIX TOPOJICKUX ABTOOYCOB .oovvvvveeireeeiiieeesaneenns 114

Lozhkin V. (St. Petersburg University of State Fire Service of Emercom
of Russia, St. Petersburg) Substantiation of the expected ecological efficiency
of the original device «phase transition heat accumulator + catalytic
convertery for AI€Sel CItY DUSES ........coviiv i 115

Jloxkkuna O.B. (Cankr-lleTrepOyprekuii yauepcuteT ['ocygapcTBEHHOM
npotuBonoxkapuo  ciayx6st MUYC  Poccum, 1. Cankr-IlerepOypr)
[IporHo3upoBaHre HETAaTUBHOTO BO3ACHCTBUS JAbIMa TOpP(sHOTO MoXkapa Ha
0€30IMaCHOCTD JIOPOIKHOTO JIBHUIKCHHIS «vvveervveeessrrressssresssssensssssessssssesssnssssssssneenns 116

Lozhkina O. (St. Petersburg University of State Fire Service of
EMERCOM of Russia, St. Petersburg) Predicting negative impact of peat fire
SMOKE 0N F0AA SATELY .....veivveeeccie e 117

Maxkcumona O.B., I'unz0ypr B.A., JIsitoB B.M. (U['KD um. Akagemuka
1O. A. Uzpasns, r.Mocksa) Pa3znnuyHble MOAXOABI CPaBHEHUSI IKCIEPTHBIX
OIICHOK PacyeTa BEIOPOCOB OT ABTOTPAHCIIOPTA +vveuvvvvrssrrrsssurersssssenessssnnssnneeens 118

Maksimova O., Ginzburg V., Lytov V. (Yu. A. Izrael Institute of Global
Climate and Ecology (IGCE), Moscow) Different approaches to comparing
expert estimates for calculating emissions from vehicles.........c..ccccccovvivenenne. 119

Pankesnu M.B., Illununosa K.b. (TamkeHTCKU UHCTUTYT WH)XEHEPOB
UppUTAIIY U MEXaHU3AIUU CEIIbCKOTO XO035iCTBa, Y30eKkucraH, r. TamkeHT)
B03MOXHOCTH OIIEHKM 5JKOJOTHYECKOM YCTOWYMBOCTH aBTOMOOMIIBHOTO
TPAHCTIOPTA .t veeeauteeessteeesneeeesssseeesssseeaassseesasseeesasseaeasseeesabeeeeanseeesamneeesaneeeeannnas 120

Radkevich M., Shipilova K. (Tashkent Institute of Irrigation an
Agriculture Mechanization Engineers, Tashkent) Possibilities for assessing
the environmental sustainability of road transport...........c.cccocvveninnniiennnne, 121

12



Tpodumenko FO.B., 'anpmmeB A.b. (MAJIU, r.Mocksa) [Ipennoxenus
IO COBCPHICHCTBOBAHUIO COLHUOJOTHYCCKHUX PICCJICI[OB&HHI?I B oOJlactu
Pa3BUTHSI HEMOTOPUZUPOBAHHOTO TPAHCIIOPTA «....vverereennreeasreeesnreessneesnneesnesenns 122
Trofimenko Y., Galyshev A. (MADI, Moscow) Suggestions for improving
sociological research in the field of non-motorized transport development .... 123
Tpodpumenko FO.B., Komko B.M. (MAIU, r. Mocksa) OreHnka
(WHAHCOBBIX U COIUATBHO-IKOJOTHYECKHX A((HEKTOB BHEAPEHHS TUIATHOTO
MaPKOBOYHOT'O MPOCTPAHCTBA B KPYITHOM TOPOJIE .vvvvrervrvreasnrneesssrensssssenesssneenns 124
Trofimenko Y., Komkov V. (MADI, Moscow) Assessing the financial and
socio-environmental effects of the introduction of paid parking space in a big

Tpopumenko HO.B., Kyrteipun b.A. (acm.), [esnoB [.A. (crtyn.)
(MAIN, MockBa) HccnenoBanre 30HbI BHEAPEHMS IUIATHBIX MApPKOBOK B
Huxuem HoBropone (HaTypHbIe 00CI€10BaHMS U COLMOJIOTHYECcKui onpoc) 128

Trofimenko Yu., Kutyrin B., Deyanov D. (MADI, Moscow) Study of the
area of introduction of paid parking in Nizhny Novgorod (on-site inspections
and opiNioN PO ..coveee e 130

[lenmakos C.B., JlobukoB A.B., Umkosa B.C. (MA/IU, r. Mocksa)
OH@HKa OKOJIOTHYCCKOI'0O M  CONMAJIBbHOTO TIIOTCHHOHAJTIA OpraHru3allun
DKOJIOTUYECKUX 30H JJisi 00ecleueHus YCTOMYMBOIO TPAHCIOPTHOTO
PABBUTHS TEPPUTOPHI ...eeervvreireerireesnreeaseeasseeessseessneessneesnessneeesnseessneesnneesnneesnns 132

Shelmakov S., Lobikov A., Chizhova V. (MADI, Moscow) Assessment of
the ecological and social potential of the organization of ecological zones to
ensure sustainable transport development of territories ...........cccoecvevveieennne, 133

[ITenmakoB C.B., JIobukos A.B., I'puropseBa T.1O. (MAJIW, r.Mockga)
OueHka BO3JCHCTBUS Ha 3JI0pDOBbE HACENCHUS, IMPOKUBAIOIIETO Ha
MPUJICTAIOIIEA K aBTOTPAHCHOPTHOM MArMCTPaud TEPPUTOPUH, HEKOTOPBIX
MEPONPUATHN 110 OPTaHU3ALNUH TOPOIKHOTO ABUKEHUS ..veeererveerrirenennreeasnneens 134

Shelmakov S., Lobikov A., Grigoreva T. (MADI, Moscow) Assessment of
the impact on a population health, living on the territory adjacent to the
highway, of certain road traffic management measures...........ccccceevereivernenne 135

13



Cexknusa «/IBurarejim BHYTPEHHEr0 CropaHus)y

AnekcangpoB A.B., Jonros U.A., Mopo3skun T.B. (acm.),
Huxkomnaes C.E., Kontomikos [I.C.
(MAIY, r. Mocksa)
Onpenenenue MOMEHTA HHepUUM Bpamawommxcs aerasueii IBC

B cratee paccMarpuBaeTcs 3KCHEPUMEHTAIbHAS METOAMKA OIPEICIICHUS
MOMEHTa WHepuuM Bpamarommxcs aetaneit JIBC. Metoauka ocHOBaHa Ha
ONPEAECICHUN U3MEHECHUS YIJIOBOM CKOPOCTH KOJICHYATOrO BaJIa MOJ BIUSHUEM
JIEUCTBYIOIIMX HA HETO MHEPLMOHHBIX CUJI, BOSHUKAIOIIUX [IPU U3MEHEHUU CKO-
POCTH IBWKEHHUS mopmiHerd W maTyHoB. IIpm m3BectHOM kuHematnke KIIIM,
Maccax MOPIIHEN U IIATYHOB, @ TAK)KE MOMEHTE MHEPLUU IIATYHOB U Bpallaro-
HIMXCS JIETAIECH NBUTATEINISI BO3MOXKHO PACCUUTATh KHHETUYECKYIO SHEPTHUIO TO-
nekHbIX neranedt [IBC u ee maMmeHenue, kak (yHKIHUIO YTIOBOM CKOPOCTU U
YIJIOBOTO MOJIOKEHUSI KOJIEHYATOr0 Bajla. YTJI0BAask CKOPOCTh U TMOJOKEHUE KO-
JICHYAaTOTO BaJla OMPENENSIOTCS Ha OCHOBAaHUM OOpaOOTKM CUTHAJIa IITATHOTO
JIIKB. PaccuntaB M3MEHEHHWE KUHETUYECKOW SHEPIrUM TMOABUKHBIX J€Tajieh
JABC, MOXHO HalTH 3HAY€HUE JACHCTBYIOIIMX HAa HUX BHEUIHUX KPYTALIUX MO-
MEHTOB, OJHHUM W3 KOTOPBIX SIBJISETCS KPYTSIIMKA MOMEHT OT Ta30BbIX CHII,
ompeiesieHne KOTOPOro Ha OCHOBaHWMHU 00paboTku curHana mratHoro JIITKB
SBJISIETCS KOHEYHOM 11€JIbI0 PaOOTHI.

OmnpeneneHne MOMEHTa WHEPIIMHU BPAIIAIOIIUXCS JIeTallel IeIecoo0pa3Ho
MPOM3BOJUTh HA PEXXUME, KOT/Ia ICMCTBUE HA KOJICHYAThIA BAJI KPYTIIIETO MO-
MEHTa OT BHEIIHUX CHJI MUHUMAJIBHO, 4 OT BHYTPEHHUX, HHEPLUHOHHBIX MaKCH-
MajbHO. TaKuM PEeKUMOM SIBIISICTCS BBIOET.

B cratbe, Ha mpuMepe pSAHOTO YETHIPEXUMJIMHIAPOBOrO IBHUTATENS, pac-
CMAaTPUBAETCS AJITOPUTM OIPENEICHNUS MOMEHTA MHEPLIMU BPALLAIOLINUXCS JIeTa-
nen JIBC, mpou3BoanuTCs MPOBEPKA TOYHOCTH MOJYYEHHBIX PE3YJIbTATOB, BBISIC-
HSETCS BIIMSIHUE KPYTAIIETO MOMEHTA OT ra30BbIX CHJI HA MOJIy4aeMO€ IO MpeI-
JIOKEHHOW METOJIUKE 3HAYEHUE MOMEHTA HWHEPIMU BPALIAIONIUXCA JeTajeh
JABC.
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Alexandrov A., Dolgov I., Morozkin T., Nikolaev S., Konyushkov D.
(MADI, Moscow)
Determination of the moment of inertia of rotating parts of ICE

The article discusses an experimental technique for determining the mo-
ment of inertia of rotating parts of an internal combustion engine. The technique
Is based on determining the change in the angular speed of the crankshaft under
the influence of inertial forces acting on it, which arise when the speed of
movement of the pistons and connecting rods changes. With the known kinemat-
ics of the crank gear, the masses of the pistons and connecting rods, as well as
the moment of inertia of the connecting rods and rotating engine parts, it is pos-
sible to calculate the kinetic energy of the moving parts of the internal combus-
tion engine and its change as a function of the angular velocity and angular posi-
tion of the crankshaft. The angular speed and position of the crankshaft are de-
termined based on the signal processing of the standard crankshaft position sen-
sor. Having calculated the change in the kinetic energy of the moving parts of
the internal combustion engine, it is possible to find the value of the external
torques acting on them, one of which is the torque from the gas forces, the de-
termination of which, based on the processing of the signal from the standard
crankshaft position sensor, is the ultimate goal of the work.

It is advisable to determine the moment of inertia of rotating parts in a
mode when the effect on the crankshaft of the torque from external forces is
minimal, and from internal, inertial forces is maximum. This mode is coasting.

In the article, using an in-line four-cylinder engine as an example, an algo-
rithm for determining the moment of inertia of rotating parts of an internal com-
bustion engine is considered, the accuracy of the results obtained is checked, the
influence of the torque from gas forces on the value of the moment of inertia of
rotating parts of an internal combustion engine obtained by the proposed method
is determined.
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bazaBnyk C.A.
(HAMMU, r. Mockga)
CpaBHUTEbHBIN AHAJN3 KOHCTPYKIUH TENJIO00MEHHUKOB
AaBTOMATHYECKHX KOPOOOK Iepeaad COBPpeMEHHbIX JIETKOBBIX aBTOMOOMJIEi

PaccMOTpeHO BiMsIHME IeperpeBa TPAaHCMHUCCHOHHOM JKMJIKOCTH Ha €€ pe-
CypcC, a TaKXKe Ha JeTaji aBTOMaTH4YeCKol KOpoOku mepenad. B kauecTse ore-
HOYHOTO TNoKa3aTelns 3(pPeKTUBHOCTU pabOThl TEMIIO0OMEHHUKOB HCIOIb3YETCA
TerioBas 3pPexkTuBHOCTD 1. OnpeeeHo BIUSHUE CXEM TOKa TEIJIOHOCUTENEH
Ha TEIUIOBYIO 3(PPEKTUBHOCTD. BBIIIM U3yUeHBI CXEMBI PACTIONOKEHHS U YCTPOU-
CTBO TEIJIOOOMEHHBIX almnaparoB aBTOMaTUYECKUX KOPOOOK Mepenay JIETKOBbBIX
aBTOMOOMJIEH IOCJIEHUX JIET BBINYCKa, BBIMYIICHHBIX A phlHKa CeBepHOi
Awmepuku. [IpeacraBieHsl OCHOBHBIE NMPEUMYIIECTBA U HEAOCTATKH KOHCTPYK-
Ul OPUMEHSEMBIX TEIIO0OMEHHUKOB. OTMEYEHbl CUTYyallud, IPUBOJAIINE K
NeperpeBy TPaHCMHUCCUOHHOM >KHJIKOCTH, TPEOYIOUIUE JTOMOJIHUTEIBHOTIO OXJia-
nutens. [IpuBeneHa cxema JOMOJHUTEIBHOTO OXJIAXIECHHUSI TPAHCMUCCHOHHOM
KUAJKOCTH IIyTEM YCTAHOBKHM JOMOJIHUTEIBHOTO paguaTopa IOCIE OCHOBHOIO
TEIUIOOOMEHHUKA C MPUMEHEHHEM TepMOcTaTa JUIsl 3allluThl OT MEpeoXJIaxie-
HUs. B skcniepuMeHTanbHOM YacTH ObLIM OMpeeNieHbl TeMIIEpaTyphl TPAHCMHUC-
CHOHHOM M OXJa)KJaroIIel )KUIKOCTeN Ha BXOJ€ U BBIXOJE U3 TEII00OMEHHUKA
AKII oxnoro u3 nporotunoB pazpadarsiBaemoro B HAMM aBTomoOuis u mno-

CUMTaHa JUIsl HEero TerioBast 3 (EeKTUBHOCTD.
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Bazavluk S.
(NAMI, Moscow)
Comparative analysis of the design of heat exchangers for automatic
transmissions of modern passenger vehicles

The influence of transmission fluid overheating on its resource, as well as
on the parts of an automatic transmission, is considered. Thermal efficiency ) is
used as an estimate of the efficiency of the heat exchangers. The influence of
heat carrier current circuits on thermal efficiency is determined. The layout and
arrangement of heat exchangers for automatic transmissions of passenger cars of
the last years of production, released for the North American market, were stud-
ied. The main advantages and disadvantages of the applied heat exchangers are
presented. Situations leading to overheating of the transmission fluid, requiring
an additional cooler, are noted. The scheme of additional cooling of the trans-
mission fluid by installing an additional radiator after the main heat exchanger
with the use of a thermostat to protect against hypothermia is shown. In the ex-
perimental part, the temperatures of the transmission and coolant fluids at the in-
let and outlet of the heat exchanger of the automatic transmission of one of the
prototype of the car developed at NAMI were determined and the thermal effi-
ciency was calculated for it.
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baunos A.C., Manactrosckuii H.C., Msarkos JI.JI.
(MI'TY uMm. H.D. bBaymana, r. MockBa)
YnpouienHasi MaTeMaTHueckasi MoJieJb JIsl pacyeTa KaTaJuTHYeCKOT0
o10ka SCR

OaHUM U3 KIIOYEBBIX BOIMPOCOB MPHU pa3pabOTKE COBPEMEHHOTO U3elis
SBJIIETCSI OOECIIEYEHUE BBITIOJHCHUS WM JICUCTBYIOIHUX JKOJOTHYECKUX CTaH-
JTapTOB Ha BBIOPOCHI BPEIHBIX BEIIECTB. MUPOBOM TEHIEHIIMEH B PEIICHUH JaH-
HOM 3a71a4M SIBJISIECTCS MPUMEHEHUE CUCTEM HEHTpaIM3aIluy, OCYIIECTBISIFOITIX
JOTIOJTHUTENBHYIO OYUCTKY OTPAa0OTABIIMX ra30B. J{JIsi CHIKEHHSI YPOBHS IMUC-
CHU OKCHJIOB a30Ta B TPAHCIIOPTHOM OTPACIM HanOOJIbIIIee MPUMECHECHHE HAIILIH
CUCTEMBI CEJIEKTMBHOTO KaTaJIUTHYECKOro BoccTaHOBIeHUs. [Iporecc ux mpo-
CKTUPOBAHUS HEPA3PHIBHO CBSA3aH C MMPUMEHEHUEM METOJIOB YHCICHHOTO MOJIe-
JMPOBAHMSI, COBEPIIICHCTBOBAHNE KOTOPBIX MPEJCTABISET 3HAUYUTEIBHYIO MpPaK-
TUYECKYIO IICHHOCTh. B JTaHHO# cTaThe pacCMOTPEH BOMPOC MATEMaTHYECKOTO
ONMMCAHUS TMPOTEKAHUS (PUIUKO-XUMUYECKUX TMPOIECCOB B KATATUTHUYECKUX
omokax SCR. BeimonHeH aHaiM3 MPUMEHUMOCTH PA3IMYHBIX JOMYIICHUN IS
MOJIEJIA OJTHOTO KaHaja, MO3BOJISIOIIUX COKPATUTH MPOJOJDKUTEILHOCTh pacye-
Ta TIPU COXPAHEHUU TPHEMIIEMON TOYHOCTH TOJydaeMbIX pe3yibTaToB. [IpoBe-
JIEHO YHCJICHHOE MOJICIMPOBAHUE TPOIECCa BOCCTAHOBIIECHUS OKCHIOB a30Ta B
KaTaJIMTHYECKOM OJioke Ha 13-Tm pekumax paOOThI ABUTATEINS 1O MCIIBITATEh-
Homy 1ukiny ESC. IomydeHa 3aBUCMMOCTh U3MEHEHHSI UTOTOBOTO BhIOpOCa OT
JUTHHEI OJIOKA.
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Blinov A., Malastowski N., Myagkov L.
(BMSTU, Moscow)
Simplified SCR catalyst mathematical model

One of the key issues in the development of a modern diesel engine is the
fulfillment of emission standards. A global trend in solving this problem is the
use of exhaust gas aftertreatment systems. Selective catalytic reduction is the
most widespread technique to reduce nitrogen oxides emissions in transport ap-
plications. The improvement of numerical models used at the design stage of
SCR systems has great practical value. In this study the mathematical descrip-
tion of physical and chemical processes occurring in a SCR catalyst are present-
ed. The applicability of various assumptions in the single channel model that al-
low to reduce computational costs keeping the acceptable accuracy level is ana-
lyzed. Numerical modeling of NOx reduction in a SCR catalyst at 13 engine op-
erating modes according to the ESC test cycle has been carried out. The change
in the NOx emission versus the catalyst length was derived.
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Banrexo Mansnonano I1a6io Pamon, Yaitnos H. /.
(PYIH, MI'TY uMm. H.D. baymana, r. Mockga)
YpaBHOBeNIMBAHUE JBUTATENSI CO CMEIEHHBIMU INATYHHBIMH IIEHKAMM U
¢ 00JIbLIIOM BEeJJHUMHOM Ne3aKcaka Tuna VR-6

B crarbe paccMarpuBaeTCsi YpaBHOBEIIMBAHHUE O-IUIMHIPOBBIX YETHIPEX-
TaKTHBIX JBUraresiei tumna VR ¢ ne3akcuaibHbIM KPUBOIIUITHO-IIATYHHBIM Me-
xaau3moMm (KILIM), ¢ yriom pasBana MuImHAPOB 15° 1 paBHOMEPHBIM Yepesio-
BaHWeM Bcrblliek. [IpuBenaeHsl GopMyIibl, TO3BOJSIONIME HAXOAUTh U aHATU3U-
poBaTh MOMEHTHI OT CHJI MHEPIUM BO3BPATHO-MOCTYMATEILHO JABMKYIIUXCS U
BpAILIAIOIINXCS MAcC, BOSHUKAOIIME B ABAraressix VR-6 mis 3a1aHHOTO 3HaYe-
HUS yIJIa pa3Bajia [UJIMHIPOB, OTHOIIEHHUS paJdyca KpUBOIIUIIA K JJIMHE 1IaTy-
Ha U OTHOCHUTEJIBHOTO CMeIleHus ocu nuiauuapa. [Ipennoxen crnocod ypaBHO-
BEIIMBAHUA MOMEHTOB OT CHJI HHEPIMH BpaIAIOIIUXCS W BO3BPATHO-
MOCTYNaTEIbHO ABMKYIIMXCS MAacC U MIPEACTaBIEHBI PE3ybTaThl JUHAMUYECKO-
o HCCIICIOBaHMA IBHTATeis THIa VR-6 ¢ HMCIOIb30BaHMEM aHAIMTHYECKHX,
MPOTPaMMHBIX U rpad)0-aHATUTUYECKUX METOJIOB.
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Vallejo Maldonado Pablo Ramon, Chaynov N.
(RUDN, BMSTU, Moscow)
Balancing an engine with offset crank pins and large desaxe value for VR-6

The article deals with the balancing of 6-cylinder four-stroke VR engines
with an offset crankshaft mechanism (OCM), with a 15° cylinder bank angle and
evenly spaced firing intervals. Formulas are provided to find and analyze the
moments of inertia forces of reciprocating and rotating masses occurring in VR-
6 engines for a given value of the cylinder bank angle, the ratio of the crank ra-
dius to the connecting rod length and the relative displacement of the cylinder
axis. The method of balancing moments from inertia forces of rotating and re-
ciprocating masses is proposed and the results of dynamic research of VR-6 en-
gine using analytical, software and graph-analytical methods are presented.
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Bacunwes A.B.
(IToBOMXKCKUIA pecypCHBIN LEHTP UHAKEHEPHOUN IKOJIOTUUA U XUMHUUECKON
TexHosnornuu CaMapcKoro rocyapCTBEHHOIO TEXHUYECKOTO YHUBEPCUTETA,
r. Camapa)
JKCNepUMEHTATbHbIE HCCIACA0BAHUS HU3KOYACTOTHBIX ra30AHHAMHUYECKUX
MyJIbCaluii JaBJeHUs B TPYOONPOBO/Ie KOMIIPECCOPHOI YCTAHOBKH
U BbI3BAHHBIX UMM LIYMA U BUOpauuu

[IpoBeneHbI AKCIIEPUMEHTAIBHBIE UCCIEAOBAHUS XAPAKTEPUCTUK HU3KOYa-
CTOTHBIX Ta30JJMHAMUYECKHUX ITyJIbCALHUN NABICHUS ra3a, a TaKKE BBI3BAHHBIX
UMHU IIyMa U BUOpALIMM HA SKCIEPUMEHTAIBHON KOMIIPECCOPHOW YCTaHOBKE.
[IpoBeneH aHanu3 pe3yJbTaTOB MPOBEAEHHBIX 3KCIEPUMEHTAIBHBIX UCCIIEN0BA-
Huil. Ilo pe3ynpTaTaM IPOBENEHHBIX MCCICIOBAHUN CHENAH P BBIBOJIOB, B
TOM YUCJIE:

- JI71s1 KOMIIPECCOPHOM YCTAaHOBKM MAaKCUMAJIbHBIMU IIPU BCEX M3MEPEHUAX
SBJIAIOTCS IyJIbCAI[UU JABJIEHUS ra3a HA OCHOBHOM 4acTOTe pabOThl KOMIIPECCO-
pa;

- IHTEHCUBHOCTBH JUCKPETHBIX COCTABIISIOIIMX MYJbCALUN JABJIEHUS rasa
3aBUCHUT OT JABJIEHUsA HArHETaHWs. UeM BbIIIE JAaBJICHUE HArHETaHUs, TEM
00JIbIIlIe aMIUIUTY/IA MyJIbCAIUA;

- Xapakrep nmyJibcaluii TapMOHUYECKAN, aMIUIUTY/1a MyJIbCAluid YBEINYH-
BA€TCs C YBEIMYECHHUEM JIaBJICHUSI HATHETAHUS;

- Ha OKTaBHOM M TPETbOKTAaBHOM CIIEKTpax BUOPOYCKOPEHUS, H3MEPEHHO-
ro Ha TPyOONpPOBOJE PKCIEPUMEHTATHLHON KOMIIPECCOPHON YCTAaHOBKH BUIHO,
YTO MaKCUMaJIbHbIE YPOBHHU BUOpanuu HaOmogarorca Ha yactotax 31,5 I'u u 40
['1. AHasIOrM4YHBIE PE3yJIbTAaThl NOJIYYEHBI IIPU U3MEPEHUSIX YPOBHS 3BYKOBOTO
JTaBJICHUS HA 3TOM K€ HKCHEPUMEHTAIBbHOW KOMIIPECCOPHOM yCcTaHOBKE. PaHee
OpU SKCIEpUMEHTaX Ha ITOW K€ yCTaHOBKE ObUIO YCTAHOBJIEHO, YTO MAaKCH-
MaJbHbI€ 3HAYEHUS] HU3KOUACTOTHBIX MYJIbCALMM J1aBJIEHUs ra3a HaOII0Jal0TCs
Ha yactote 35 I'. Takum 006pa3om, FKCIIEPUMEHTAIBHO MMOKa3aHO, YTO MyJibCa-
IIUU J1aBJICHUS Ta3a BHOCAT OCHOBHOM BKJIaJl B ((OPMUPOBAHHE HU3KOYACTOTHOTO
3BYKa U BUOpaLlUd KOMIPECCOPHOM YCTAHOBKH.

[IpoBeneHHbIC UCCIIEIOBAHUS TTO3BOJIAT pa3padbotarh 3G (HEKTUBHBIE MEPO-
NPUATUS 0 CHUKEHUI0 HU3KOYACTOTHBIX Ta30JJMHAMUYECKUX MyJIbCAllui /1aB-
JICHUS Ta3a U BBI3BAHHBIX MMM IIIyMa KOMIIPECCOPOB M BHOpALMHU B TPyOOINpO-
BOJIaX KOMIIPECCOPHBIX YCTaHOBOK.
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Vasilyev A.

(Povolzhsky Resources Center of Engineering Ecology and Chemical Technol-
ogy of Samara State Technical University, Samara)
Experimental research of low frequency gas dynamic pressure pulsations in
pipeline of compressor mount and caused by it noise and vibration

Experimental researches of characteristic of low frequency gas dynamic
gas pressure pulsations and caused by it noise and vibration were carried out on
experimental compressor mount. Analysis of results of experimental researches
was carried out. According to results of experimental researches a number of
conclusions were carried out, including the following:

- For compressor mount for all measurements the maximal are gas pressure
pulsations on the main frequency of compressor operation;

- Intensity of discrete components of gas pressure pulsations in depending
on discharge pressure. The more high discharge pressure, the more amplitude of
pulsations;

- The characteristic of pulsations is harmonic, amplitude of pulsations is in-
creasing with increasing of discharge pressure;

- Analysis of octave and third octave spectra of vibration acceleration
measured on pipeline of experimental compressor mount is showing that the
maximal vibration levels are observed on the frequencies 31.5 Hz and 40 Hz.
The same results were obtained during the measurements of sound pressure lev-
el on the same experimental compressor mount. Earlier during the experiments
on the same mount it was achieved that the maximal values of low frequency
gas pressure pulsations are observed on the frequency 35 Hz. Thus, it was exper-
imentally shown that gas pressure pulsations are making the main contribution
into forming of low frequency sound and vibration of compressor mount.

The investigations results will allow develop efficient measures of reduc-
tion of low frequency gas pressure pulsations and caused by it noise and vibra-
tion of pipelines of compressor mounts.

23



["amaronoB A.1O., Iparomupos M.C., Iparomupos C.I.
(OO0 «HTTI «ABToCdepa, BI'Y um. A.I'. u H.I'.CtoneroBsix, . Bagumup)
HccaenoBanue BJUMSAHUSA NeOMETPHYECKUX NTAPAMETPOB I'HAPOLUKIOHHOI 0
(puabTpa-cenaparopa oxJiakaaomen ;KUAKOCTH HA ero 3PPeKTUBHOCTH

[TpencraBieHbl pe3ynbTaThl SKCIEPUMEHTAIBHBIX MCCIEAOBAHUN U MOJe-
JMPOBAHMS THIPABIMYECKUX U CEMAapallMOHHBIX MTPOLIECCOB B OMBITHOM 00pasiie
T'HJIPOLMKIIOHHOTO (punbTpa-cenaparopa. IIpuBeneHbl ero KOHCTpYKIUs, IpUH-
LUIT ACUCTBUS M OTIMYHS OT KJIACCUYECKOTO T'MIPOLMKIIOHA. Y CTAHOBJIEHBI Ma-
paMmeTphbl, KOTOpbIe onpeaeistoT 3¢ GHeKTUBHOCT ycTpoiicTBa. [lpennoxen cno-
co0 CpaBHEHHUS Pa3IUYHBIX KOHCTPYKIUI (PUIBTPA C MOMOIIBIO HOBOTO KPHUTE-
pust 3 (PEKTUBHOCTH, MHTETPAIBHO YUHUTHIBAIOLIETO THJIPABIUYECKOE COIPO-
TUBJICHHE W YJIABIUBAIOILIYIO CIOCOOHOCTH ycTpoiicTBa. llokazaHa pacuerHas
MOJEJIb JUISl POBEACHUS KOMITBIOTEPHOIO MOJIEIUPOBaHUs. J[aHa OLIEeHKa ee Ba-
JUAHOCTHA HAa OCHOBE IKCIIEPUMEHTAIbHBIX JAHHBIX, MOJYYEHHBIX B XOJI€ 3KC-
NepUMEHTa Ha J1a00paTOpHOU ycTaHOBKE. BhINoaHEeHa cepusi pacyeToB, MOKa3bl-
BAOIIMX BIUSHUE PA3TMYHBIX KOHCTPYKTUBHBIX 3JIEMEHTOB Ha 3(P(EKTUBHOCTD
¢unbTpa-cenaparopa. Ha ocHOBE MoJydeHHBIX JaHHBIX MMOATOTOBJIEH U MPOBE-
JeH MHOroQakTopHbIi 3kcnepuMeHT. 1o ero pesynapTaTaM OmnpeaesieHbl ONTH-
MaJlbHble TE€OMETPHUYECKHE pPa3Mepbl THAPOLMKIOHHOTO (uiIbTpa-cenaparopa
OXJIQXKIAIOIIEH JKUJIKOCTH, COOTBETCTBYIOIIUE €r0 MaKCUMallbHOU () (HEeKTUBHO-
CTH.
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Gamayunov A., Dragomirov M., Dragomirov S.
(LLC "STC "AvtoSphere", Vladimir State University named after Alexander and
Nikolay Stoletovs, Vladimir)
Investigation of the influence of geometric parameters of a hydrocyclone
filter-separator of coolant on its efficiency

The results of experimental studies and modeling of hydraulic and separa-
tion processes in a prototype of a hydrocyclone filter separator are presented. Its
design, operating principle and differences from the classic hydrocyclone are
given. Parameters that determine the device's efficiency are set. A method is
proposed for comparing different filter designs using a new efficiency criterion
that integrally takes into account the hydraulic resistance and trapping capacity
of the device. A computational model for computer simulation is shown. Its va-
lidity is evaluated based on experimental data obtained during an experiment on
a laboratory installation. A series of calculations was performed showing the ef-
fect of various structural elements on the efficiency of the filter separator. Based
on the data obtained, a multi-factor experiment was prepared and conducted.
Based on its results, the optimal geometric dimensions of the hydrocyclone fil-
ter-separator of the coolant corresponding to its maximum efficiency are deter-
mined.
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I'maBuznun B.B., Tep-Mkptuubsu I'.I'., Mukepun H.A.
(HAMU, r. Mockga)
BinsiHue apXUTEKTYPhI 1 KOHCTPYKIMHM CHCTEMBbI BeHTHJISILIUH
TOILIMBHOIO 0aka Ha 3@ GeKTUBHOCTH e¢ QYHKIMOHUPOBAHUA

Br10poch! yrieBo10poi0B B pe3yibTaTe UCIIApEHUs! TOILIMBA BHOCIT HEMa-
JBIA BKJIAJ B 00II€e KOJIMYECTBO BHIOPOCOB BPEIHBIX BEHIECTB OT ABTOMOOMIIEH
C IPUHYIUTENBHBIM HCKPOBBIM 3aKUTaHuEM. JlJIsl BBIMOJIHEHUS 3aKOHOJATEIBHO
YCTaHOBJICHHBIX HOPM IO OTPAaHUYEHUIO BHIOPOCOB YII€BOAOPOJIOB B PE3yibTa-
T€ HUCHApEHUs Ha BCEX COBPEMEHHBIX ABTOMOOWJISIX MPUMEHSIOTCS CHUCTEMBbI
yIJIaBJIMBaHUS NapoB ToruMBa. KOHCTPYKIMS CUCTEMBI MOKET BapbUPOBATHCS U
3aBHCHUT OT PbIHKA COBITa KOHKPETHOI'O TPAHCIOPTHOrO cpeacTBa. Ha mpumepe
aBromoOunen npoekrta «EMID» M0OXHO mpociaeauTh pa3BUTHE 3TOW CUCTEMBI
JuIsl peiHKa Poccuiickoit @enepanny, a TakKe ONTHUMH3ALUIO JUIS [IEPCIEKTHB-
HBIX PBIHKOB COBITa C 00Jie€ JKECTKUMH 3KOJIOTMUYECKUMU TPEOOBAHUSIMH.
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Glaviznin V., Ter-Mkrtichyan G., Mikerin N.
(NAMI, Moscow)
Influence of the architecture and design of the fuel tank ventilation system on
the efficiency of its operation

Hydrocarbon emissions from fuel evaporation contribute significantly to
the total amount of emissions of harmful substances from vehicles with spark
ignition engines. To meet the legally established standards for limiting hydro-
carbon emissions from evaporation, all modern cars use fuel vapor capture sys-
tems. The design of the system can vary and depends on the sales market of a
particular vehicle. On the example of cars of the UMP project, it is possible to
trace the development of this system for the market of the Russian Federation, as
well as optimization for promising sales markets with more stringent environ-
mental requirements.
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['ony6kos JI.H, laTtpos M.I"., Qynun A.IO.
(MAIY, r. MockBa)
OnbIT cO31aHMS TOIUIMBHBIX CUCTEM ISl OAAa4U JUMETHUJIOBOr0 3¢gupa B
KaMepy CropaHus qu3eJist

OpHOM M3 NMEPCHEKTUBHBIX AJIBTEPHATUB AU3EIBHOMY TOIUIMBY, paccMar-
pPUBAEMBIX B MOCJIEIHUE TOJbI, ABISETCS TUMETHIIOBHINA 3dup (IAMD). Ilpume-
HeHue /MO B kayecTBe TOILIMBA VISl JU3€JIEd HA4aTO CPABHUTEIBHO HEABHO,
U ero (U3NKO-XMMHYECKHE CBOMCTBAa KaK MOTOPHOI'O TOILIMBA M3YyYEHBI HENO-
CTaTOYHO IMOJIHO. TOIUIMBHBIE CUCTEMBI IU3€NIEH U CaMU IM3eNu TpeOyroT afan-
Tauuu 71 odecrnedyeHus: ux padotel Ha JIMO, 4To Takke o0yClaBIUMBAET aKTy-
aJIbHOCTh MPOBEJCHUE HAYYHO-UCCIIE0BATEIBCKUX PA0OT B ’TOM HaIlPaBJICHUU.
B ocnoBe koHnenuun MAJIM o KOHCTpyMPOBAaHUIO TOTUIMBHOM CHUCTEMBI IS
nutanus qusens JIMO nosiokeHa uaes IBYXTOIUIMBHOCTH. J[BYXTOIUIMBHOCTB
TOIUIMBHOM CHCTEMBI MPEJIOJIAraeT, YTO OCHOBHYIO YacTh BPEMEHH JIU3€ENb pa-
6ortaer Ha JIMD. [1pu 3amycke u niepe OCTAaHOBKOW Ha JIIUTEIIbHBIN TIEPUOT TH-
3eJIb MEPEBOAMUTCS Ha JAU3EIbHOE TOIUIMBO. M3-32 MEHbIIEH TEIIOThl CrOpaHus
JIMD u Oonee BBICOKOTOKOI(PUIIMEHTA CKUMAEMOCTH TMPU HMCIOJIb30BAHUU
IITATHOW TOIJIMBHOM CHUCTEMBI CYIIECTBEHHO PAaCTATMBAETCA BPEMS BIPHICKUBA-
HUS TOIUIMBA. PacueTHO M 3KCIEPUMEHTAIBHO MOKAa3aHo, YTO MPU NEPEXOAE Ha
JIMD HeoO6XoAuMMO YBEIUYHMBATh MPOXOJIHBIE CEUEHUs paclbuIUTeNst (POPCYHKH
B 1,6 pa3 npu OJHOBPEMEHHOM YBEJIIMYEHUN PAa3MEPHOCTH TOILUIMBHOI'O HAacoca
BBICOKOTO JaBieHusl. C 1eNbl0 UCKIIOYEHHS] KaBUTAIMOHHBIX MPOOOK B JIMHUH
Huskoro nasnenus (JIHJ) npu cpaBHuTenbHO HU3KUX naBieHusx MO B JIH]I
(0,8 ... 1,6 MIla) nienecooOpa3HO OpraHU30BaTh HHTCHCUBHYIO TIpoKauky JIMD
yepes JIH/I. IIpoBeneHHbIE MOTOPHBIE UCIIBITAHUSA HA JBYX MOTOPHBIX YCTAHOB-
kax (1412/12 u 2410,5/12), a Takke 3KCIUTyaTallMOHHBIC MUCIIBITAHUS aBTOMO-
ouneit-pedpmwxeparopoB 3NJI-5301 «berdox», npoBeaenusie HUMJI ¢ yuactu-
eMm MA/JIM, no3BoJIMIM OCYIIECTBUTH ONTUMU3ALMIO U IOBOJKY JIBYXTOIUIMBHOM
CUCTEMBbI MUTAHUSI ABTOMOOUIBLHOTO JTU3EIIS.
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Golubkov L., Shatrov M., Dunin A.
(MADI, Moscow)
The experience of creating a fuel system for supplying dimethyl ether in the
combustion chamber of a diesel engine

One of the promising alternatives to diesel fuel considered in recent years
is dimethyl ether (DME). The use of DME as a fuel for diesel engines has been
started relatively recently, and its physical and chemical properties as a motor
fuel have not been fully studied. Fuel systems of diesels and diesels themselves
require adaptation to ensure their operation on DME, which also determines the
relevance of conducting research in this direction. MADI's concept for designing
a fuel system for powering a DME diesel engine is based on the idea of dual-
fuel capacity. The dual-fuel nature of the fuel system assumes that the main part
of the time the diesel engine runs on DME. When starting and before stopping
for a long period of time, diesel is converted to diesel fuel. Due to the lower cal-
orific value of the DME and the higher compressibility coefficient, the fuel in-
jection time is significantly extended when using a standard fuel system. It is
calculated and experimentally shown that when switching to DME, it is neces-
sary to increase the passage sections of the nozzle sprayer by 1.6 times while
simultaneously increasing the dimension of the high-pressure fuel pump. In or-
der to avoid cavitation jams in the low pressure line (LPL) at relatively low
pressures of DME in LPL (0.8 - 1.6 MPa), it is advisable to organize intensive
pumping of DME through LND. The motor tests carried out on two motor units
(1H12/12 and 2H10,5/12), as well as the operational tests of ZIL-5301 refriger-
ated vehicles, carried out by NIID with the participation of MADI, made it pos-
sible to optimize and fine-tune the dual-fuel power supply system for automo-
bile diesel.
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I'punes B.H., Koznos A.B., 3yes H.C.
(HAMU, r. Mockga)
IIpumeHeHHe TeTATbHON XMMHUYECKOM KMHETHKH K pacueraM pado4ux
MPOLECCOB ABYXTOIUIMBHBIX ABUraTeJIed METOAAMHU BbIYUCIUTEIHLHOM
THAPOAMHAMMKH

CoBpeMeHHbIE UCCIeIOBaHUs B 00JIACTH JBUTATENIEH BHYTPEHHETO Cropa-
HUSI HaIpaBJEHbl HA MOUCK M MCCJIEAOBAHUE TEXHOJIOTHI, KOTOPHIEC MO3BOJISIT
MOBBICUTH TOIUIUBHYIO SKOHOMHUYHOCTh M JKOJOTHYECKYIO0 Oe3ormacHocTh. On-
HUM U3 PEIICHUN B JaHHOW 00JlacTU SIBJISIETCS MPUMEHEHUE JBUTraTeliel, padbo-
TaOIIUX MO0 Ta30KUIKOCTHOMY IUKIY C BOCIIAMEHEHUEM 3apaHEe MOJITOTOB-
JIeHHOM MeTaHo-Bo3aymHOW cMecu (MBC) 3ananbHO# 10301 TU3EIBHOTO TOII-
muBa ([AT). Llens nmanHo# pa®oThI 3akitovaeTcs B pa3pabOTKe MEXaHM3Ma XHU-
MUYECKON KMHETUKHU JJI1 pacdeTa pabodero mnpolecca ra3ou3esIbHOro JIBUTa-
TeJIs B TPEXMEPHOM IMOCTaHOBKE, 00ECIEUMBAIONICTO JOCTATOYHYIO CTENCHb
CXOJIUMOCTH C pe3yJibTaTaMU SKCHEPUMEHTAJIBbHBIX UCCIICIOBAHUIN C MPUMEHE-
HHUEM METOJ0B BbIYUCIUTENbHOM rupoauHamMuku (CFD) u nertanbHOM XuMHU4e-
CKOWM KUHETUKU. KpuTepusiMu OIEHKH JTOCTOBEPHOCTH MEXaHM3MOB XHWMHYE-
CKOW KMHETHKH SIBIIAIOTCA TaKHE MapaMeTpbl, KaKk NEPUOJ 3aJIePKKU CaMOBOC-
MJIaMeHeHus 3anaibHoi 7036l AT u ckopocTh pacrpocTpaHeHus GpoHTa Iia-
Mean MBC. Ha HavalbHOM 3Tame HCCleIOBaHUs MPOBEIEH CPaBHUTEIIbHbBIN
aHaJu3 pe3yJIbTaTOB PACUETOB IMPOIECCOB TOPEHUSI METaHA U JU3EJIBLHOIO TOT-
JIMBa B YCJIOBHUSX OOMOBI TOCTOSSHHOTO 00beMa C MCIOJIb30BAaHUEM Pa3IMYHbIX
XUMHUUYECKUX MEXaHU3MOB, a Takke UX kKoMOuHaruil. [losydeHHbIe pe3ynbTaThl
TaKXe€ CPAaBHUBAJIMCH C OMYyOJIMKOBAHHBIMH PE3YyJIbTaTaMHU SKCIIEPUMEHTOB. J1Jis
pa3pabOTKN XUMHUYECKOTO MEXaHW3Ma, 00eCIEYMBAIOIIETO JOCTATOYHYIO CXO-
JMMOCTh MEXJy PACUE€THBIMU U DKCIIEPUMEHTAIBHBIMU pE3yJIbTaTaMU B YCJIO-
BUSIX KaMEPBI CrOpaHUs Ta30AU3€eJIsA, MEXaHU3M JOJKEH COOTBETCTBOBATh yKa-
3aHHBIM KPUTEPUSIM OIIEHKH IOCTOBEPHOCTH. B CBsI3M ¢ 3TUM OBLI MPOBEICH
MOWCK U BBIOOP YPAaBHEHUM PEaKInii, KOTOPhIE UMEIOT HAaUOOJbIIICe BIUSHUAC HA
W3MEHEHHE BEJIMUMHBI Kaxaoro kputepus. [lo pesynbratam uccienoBaHuil ObuT
pa3paboTaH MEXaHW3M JICTAIBPHOM XUMHUYECKOW KHHETHKH, OO0eCIICUHBAIOIIHMA
JIOCTATOYHYIO CTETIEHb CXOJUMOCTHU C IKCIIEPUMEHTAIbHBIMU JAHHBIMU JIJISI MO-

ACJIMPOBAHUA ITPOUCCCA CTOPAHUA IBYXTOIINIMBHOI'O JABUTATCIIA.

30



Grinev V., Kozlov A., Zuev N.
(NAMI, Moscow)
The Application of Detailed Chemistry to the Dual-fuel Engine Combustion
Process Simulation Using CFD Approach

Modern research in the area of internal combustion engines is focused on
searching and investigating the technologies that will improve fuel efficiency
and decrease emissions. One of the potential solutions to the mentioned problem
is the application of the engines working on a dual-fuel cycle, where the pre-
mixed gaseous fuel-air mixture is ignited by diesel pilot fuel. This paper aims to
develop a detailed chemistry mechanism for 3D CFD simulation of the combus-
tion process of a dual-fuel engine with the use of detailed chemistry equations,
which provides sufficient convergence with the experimental data. It should be
noted that sufficient convergence must also be provided in terms of such param-
eters as pilot fuel self-ignition delay and premixed air-fuel mixture flame propa-
gation speed. At the first step of the research, the calculation results of methane
and diesel fuel combustion within the constant volume bomb with the use of dif-
ferent detailed chemistry mechanisms as well as their combinations were com-
pared. The obtained results were also compared to the published results of the
experiments. To develop a detailed chemistry mechanism providing sufficient
convergence between the calculation and experimental results, the mechanism
must meet the evaluation criteria like diesel fuel self-ignition delay period and
methane flame-front propagation speed. For this reason, it was performed the
search and definition of the reaction equations that have the most impact on the
parameter value for each criterion. Following the results of the research, the de-
tailed chemistry mechanism providing a sufficient degree of convergence with
the experimental data was developed for simulation of the dual-fuel engine
combustion process.
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Hessinnn C.H., MapkoB B.A., CaBactenko A.A., CaBacTteHko D.A.
(PTAY-MCXAum. K. A. Tumupsizera, MI'TY um. H.D. baymana,
MAJIN, r. Mockga)

IlepcnekTHBBI pa3sBUTHS dJIeKTpoMoOuiel B Poccun

AHaN3 3JIeKTpoHEepreTuk Poccuu 1 ee mepcrekTuB pa3BUTHSL B DHEpre-
Tudeckou crparerun Poccuiickoin denepanuu Ha nepuoa a0 2035 roma noka-
3bIBAET, YTO B Onmxkaiiue 45-90 et 351eKTpoMOoOUIIb HE CMOXKET CTaTh Macco-
BbIM aBTOMOOWIEeM B Poccuu. [[ns obecrieueHus 3J1eKTpOIHEpruen mapk 3JieK-
TpOMOOMIIEN NOTpedyeTcs YBEIMUUTh MPOU3BOJICTBO 3JIEKTPOIHEPTUH OT OOIIe-
ro konudecta 6osee ueM Ha 30%, a ecnu mpou3BOAUTH ee ToJibko Ha TOC 3a
CYET BBICBOOOJMBIIUXCS TOIUIMBHBIX PECYPCOB, TO MOTPEOYETCS YBEIUYUTH UX
MOIIIHOCTH 0oJiee 4eM B 2 pasa.

[TpousBoacTBo 3ekTpo3neprun Ha TOC A 351eKTpoMOoOUIIel MPUBOIUT K
nepepacxo/ly TOIUIMBHBIX PECYPCOB, MO CPABHEHHUIO C UX HCIIOJIb30BAaHUEM B
JABC na Oopty aBTOMOOWIs. B mporecce skcruryaTaliiv 3JIEKTPOMOOMIS B
ycioBusix Poccun HeoO6Xxoaumo peraTh BOMPOC IHEPrOMCTOUHUKA [Tl 000TpeBa
caJloHa, TEIJIOBas MOIIHOCTh KOTOpPOro He MeHee 2 kBT, 4To cousmMepumo ¢
MOIITHOCTBIO HEOOXOIUMOI Ha IBIIKEHHE aBTOMOOMIIS.

[IpenmyiiecTBO JIEKTPUUECKOM TPAHCMUCCUU JIyYIlle PEaTn30BbIBaTh Ha
aBTOMOOUIISIX ¢ THOpUAHON cuioBoi yctaHoBkou. JIBC B cuiioBoit ruOpuaHOi
YCTAHOBKE MPOIIE ONTUMHU3UPOBATH MOJ OCHOBHOU PEXKUM PabOThI MO IKOHO-
MUYECKUM U SKOJOTUYECKUM KPUTEPUSIM, YEM ATO HEOOXOMMO JIeaTh ceiivac B
IIMPOKOM JMAINa30HE YacTOT BPAILICHUS U HATPY30K.
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Devyanin S, Markov V, Savastenko A, Savastenko E.
(RSAU- Moscow Timiryazev Agricultural Academy, BMSTU, MADI, Moscow)
Prospects for the development of electric vechicles in russia

An analysis of the Russian electric power industry and its development
prospects in the Energy Strategy of the Russian Federation for the period up to
2035 shows that in the next 45-90 years, an electric vehicle will not be able to
become a mass car in Russia. It will be necessary to increase the production of
electricity from the total amount by more than 30% to provide electricity of the
electric vehicle fleet. And if it is produced only at TPPs using the released fuel
resources, then their capacity will need to be increased by more than 2 times.

The production of electricity at thermal power plants for electric vehicles
leads to an overconsumption of fuel resources, compared to their use in an inter-
nal combustion engine on board of a car. In the process of operating an electric
vehicle in Russia, it is necessary to resolve the issue of an energy source for
heating the passenger compartment, the thermal power of which is at least 2 kW,
which is commensurate with the power required to drive the car.
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Hparomupos C.I"., Kynemos U.B. (acn.), 'amaronos A.1O.,
Hparomupos M.C., Diinens I1.1.

(000 «HTIL «ABToCdepa, BI'Y um. A.I'. u H.I'.CroneroBbix, T. Biagumup)
Pa3padoTka u uccjieoBaHue MOIYJIS OUUCTKH OXJIAXKAAI0IIEH KUIKOCTH €
0aiinacHol KOMIIOHOBKOW I'MAPOUMKJIOHHOT0 (PMJIbTPa-cenapaTopa aJjs
ABUIraTeJIed TSA/KeJI0! TPAHCIOPTHON TeXHUKH

PaccmaTpuBaercs pa3paboTka M HCCIEA0BaHWE MHHOBALMOHHOTO MOIYJIS
OYHCTKHU OXJAXAAIOIIEH KUAKOCTU IBUTATENEHN TAKEIION TPAHCIIOPTHOM TEXHU-
K{, TPUBOASATCS €ro KOHCTPYKIHUS U XapakTepucTUkH. [lokazanbl mpoOiembl
OUUCTKU OXJIAXKIAIOIIECH KUAKOCTU TPHU OOJIBIIMX pacxXoJax *KUIKOCTH (OoJiee
200 1/MHH) ¥ 3HAYUTETHHBIX AHMaMETpax marpyokoB (6osee 40 MM) B cucTemMax
OXJIQXKJEHUS MOPUIHEBBIX ABUTATEIEH TSKEION TPAHCHOPTHOW TeXHHUKHU. Kpat-
KO JaHa nH(pOopMalys 10 NPUMEHSEMbIM B HACTOAIIEE BpeMsl pUIbTpaM OXJia-
XKIAIOLEN XKUIKOCTH, MOKa3aHbl MX HemocTaTku. [IpencraBieHa KOMIIOHOBKa
OPUTHMHAIBHOTO MOJYJISI OYMCTKH OXJIAKIJAOLIEH MKUIAKOCTH, KOTOPBIM MOKET
NPUMEHATHCA NIPU AUaMETpax NaTpyOKOB B CUCTEME OXJaxaeHus 10 120 mm.
[IpuBeneHpl KOHKYPEHTHBIE MPEUMYLIECTBA MOJYJIS OYMCTKHU. J[aHBI Xapakre-
PUCTUKUA THUAPABIAYECKOrO COMPOTHUBIICHUS M YJIABIMBAIOLIEH CIIOCOOHOCTH
pa3pabOTaHHOTO MOJYJS OYMCTKH. YKa3aHa MEpCIEeKTUBHOCTh MPAKTUYECKOTO
UCIIOJIb30BAHUSI CO3/IJaHHOM KOHCTPYKIIMM MOJAYJS OYMCTKH OXJIaXJAroIIen

JKUIKOCTH JIBUTATEJIEH TAXKEIION TPAHCIIOPTHOW TEXHUKH.
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Dragomirov S., Kouleshov I., Gamayunov A., Dragomirov M., Eydel P.
(LLC "STC "AvtoSphere", Vladimir State University named after Alexander and
Nikolay Stoletovs, Vladimir)

Development and research of the cleaning module for coolant with a bypass
arrangement of a hydrocyclone filter-separator for engines of heavy transport

The development and research of an innovative module for cleaning the
coolant of heavy transport engines is considered, its design and characteristics
are given. The problems of cleaning the coolant at high fluid flow rates (more
than 200 I/min) and significant pipe diameters (more than 40 mm) in the cooling
systems of piston engines of heavy transport equipment are shown. Information
on currently used coolant filters is briefly given, and their disadvantages are
shown. The layout of the original coolant cleaning module is presented, which
can be used for pipe diameters in the cooling system up to 120 mm. Competitive
advantages of the cleaning module are given. The characteristics of the hydrau-
lic resistance and trapping capacity of the developed cleaning module are given.
The prospects of practical use of the created design of the coolant cleaning
module for heavy transport engines are indicated.
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Hynun A IO.
(MAIY, r. MockBa)
IIpumenenune naTerpupoBanHoro komiuiekca UKTC-MAIU nas
COBEPIICHCTBOBAHUSA Pabo4ero npoiuecca JBUraTesis
€ BOCILJIAMEHEHNEM OT CKATHA

JlanpHelIee yKECTOUEHUE HKOJOTHMUECKUX MpPaBUJI M CTAaHIApPTOB, pe-
TJIAMEHTUPYIOUINX COJIep’)KaHWe TOKCUYHBIX BEIIECTB B OTPabOTaBIIMX raszax
JU3esei, CONMpoBOKIAEMOE MOBBILICHHEM TPEOOBAaHUS K UX TOIUIMBHOM 3KOHO-
MUYHOCTH, CO3/1A€T NPEANOCHUIKH JJI CO3aHUSI OTEUECTBEHHBIX aKKyMYJISATOP-
HbIX TOIUIMBHBIX cucteM (ATC). Pemenne 3Toi 3a7aun BO3MOKHO C IIPUMEHE-
HUEM HOBBIX MHXEHEpPHBIX pEIIEHMA B COYETAaHUM C  PACUETHO-
HKCIEPUMEHTAIbHBIMU METO/IaMU UCCIIEI0BAHUS, PEATU3yeMbIMU Ha 0a3e UHTe-
TPUPOBAHHOTO pacyeTHO-dKcnepumeHTanpHoro komruiekca MHMKTC-MAJIN.
KoMImieke cocTOUT U3 BEIYMCIUTEIBHON U UCCIIEI0BATEIBCKON COCTABIISAOIINX.
Brruncnurensnas cocrasisiromas MKTC-MA/IM no3BoiisieT BeCTH pacyer pa-
00YMX MpPOLIECCOB BCEH JMHHUM BBICOKOTO JABJICHUS MPU COBMECTHON paboTe
TOIUIMBHOTO HACOCa, aKKyMYJSITOPOB M 3JIEKTPOTHIPABINYECKUX (DOPCYHOK C
Y4ETOM BJIMSIHUS BOJIHOBBIX SIBJICHUW Ha paclpe/esieHue 3Ha4YeHUI 11apaMeTpoB
BIIPBICKMBAHMS 1O UMIUHApPaM Au3ens. [lodyyeHne HOBBIX JaHHBIX JUJISl pacIlu-
peHusi OMOIMOTEKN TOTOBBIX TEXHMYECKHX PEIICHUN M HCIbITaHUE 00pa3IoB
TOIUIMBHOM ammapaTypbl, CKOHCTPYUPOBAHHBIX C MOMOUIbI0O MAaT€MAaTHYECKOIO
MOJICIUPOBAaHUs, BEACTCA Ha uccieaoBaTenbckon cocrapisitonein NKTC-
MA/IN. Ucnertanue ATC n ee 31eMEHTOB MTPOBOAUTHCS COBMECTHO C CUCTEMOM
ynpasieHus (OJ0K yrnpaBlieHUs, JaTYUKU U KTYThI) C pETUCTpaLUe XapaKTepu-
CTHK BIPBICKMBAHUSA, HEOOXOAUMBIX JIJIsl pacueTa padouero mporecca Au3els.
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Dunin 4.
(MADI, Moscow)
Application of the IKTS-MADI research complex to improve the working
process of a compression-ignition engine

Further tightening of environmental rules and standards regulating the
content of toxic substances in diesel exhaust gases, accompanied by an increase
in the requirements for their fuel efficiency, creates prerequisites for the creation
of Russian common rail fuel systems (CR). The performance of this task is pos-
sible with the use of new engineering solutions in combination with computa-
tional and experimental research methods implemented on the basis of the inte-
grated computational and experimental complex IKTS-MADI. The complex
consists of computing and research components. The computing component of
the IKTS-MADI allows calculating the working processes of the entire high-
pressure line when the high-pressure fuel pump, rail and electro-hydraulic com-
mon rail injectors work together, taking into account the influence of wave phe-
nomena on the distribution of injection parameters across diesel cylinders. Ob-
taining new data to expand the library of existing technical solutions and testing
of fuel equipment samples designed using mathematical modeling are carried
out on the research component of IKTS-MADI. The CR and its components are
tested together with the control system (control unit, sensors and wiring harness-
es). The injection characteristics required for calculating the diesel operating
process are recorded.
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Hynun A.1O., T'opbauesckuii E.B., Ckopoaenos C. /1.,
Kamuannaa C.M. (ctyn.), Abneccemen Cenbcabuia (CTy.)
(MAIY, r. MockBa)

Cnoco0 koppekunu KoJjaedaTeJbHOro mpouecca
B JIMHUH BBICOKOI0 TaBJIE€HUSI AKKYMYJISITOPHOI TONJIMBHOI CHCTEMbI

OAHO U3 OCHOBHBIX MPEUMYLIECTB aKKyMYJISITOPHOM TOIJIMBHON CHUCTEMBI
(ATC) c 27eKTpOHHBIM YTIpaBICHHEM — OOECIeYeHNE MHOTOKPATHOI'O BIpPbIC-
KHBaHUS TOIUIMBAa B LMJIMHApP ABUTaTeNd 32 OJWH UK. [loBbIIEHHE B HUX
ypOBHs AaBieHus Tommba 10 250 MIla ycunuBaeT BOJTHOBBIE SIBICHUS, BOZHU-
karomuye B akkymyisatope ATC. Pe3ynbTraToM ONUCHIBAEMBIX MPOLIECCOB SIBIIS-
€TCSl CHWIKEHUE TOYHOCTH YIPABJICHHUS XAPAKTEPUCTUKOW BIPBICKUBAHUS U
IHUKJIOBOW mojaadeit. Jjisi KoMIeHcaluu BOJTHOBBIX SIBJICHUM, a TAKXKE yIpaBiie-
Husg uMuB ATC npeuioKeHo yCTpOHCTBO, KOTOPOE BKIKOYAET FUAPABINYECKHUM
KJIallaH C DJIEKTPUYECKUM IMPUBOJAOM (3JEKTPOMATHUTHBIN MM TBE303JIEKTPU-
yeckuii). Kimanan ycranosieH B TorumBHOM akkymysstope ATC u oTaenser ero
00BEM OT JIMHUU HU3KOro naBieHus. CpabaTbiBaHUE KilanaHa CO3/1aéT UMITYJIbC
JABJICHUS B aKKyMYJIATOpE. XapaKTEPUCTUKU UMITYJIbCA 3aBUCAT OT MPOXOJHOTO
CEUEHMSI JKUKIJIEpa, YaCTOThl cpabaThiBaHMsI, KOHCTPYKIMU KJIallaHa U €ro 3JIeK-
TPUYECKOT0 NprBOoJa. KOHCTpyKIMSI 3aIOPHOM YacTH KJIallaHa OINPEIEIISIIOT Be-
JMYUHY Pa3Tpy3KH JIMHUU BBICOKOTO JABJIEHUA. YIIPABIIAS dJIEKTPUUECKUM CHUT-
HaJIOM, MOCBUIAEMBIM Ha 3JEKTPOTMAPABIMYECKHUI KJIAllaH YIPAaBIISAIOT €ro me-
PEMEILICHUEM U, TEM CaMbIM, XapaKTEPUCTUKAMH ITyJIbCALUNA JABJIEHUSA, CO3/a-
BaeMbI UM. DTOT XapakTep myJbcaluil noadoupaercss 1 rameHus (ocnabie-
HUS) TyJbCalliii B JUHUU BhICOKOro naBieHus ATC, BbI3BaHHBIX paboTOil €€
dbopcyHOK (1711 OBBILLIEHUS PABHOMEPHOCTH MOJA4M TOIUIMBA MO LIJIUHJPaM),
a TaKke MPUIaHUS UM TpeOyeMbIX MapaMeTpoB HJisi ympaBiieHus (HopMoi Xa-
PaKTEpUCTUKHU BIPHICKUBAHUS.
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Dunin A., Gorbachevskii E., Skorodelov S., Kalinina S, Salsabila Abdessemed
(MADI, Moscow)
Method for correcting the oscillatory process in the high-pressure line of the
Common Rail fuel system

One of the main advantages of the Common Rail fuel system (CR) is that it
provides multiple fuel injection into the engine cylinder in a single cycle. In-
creasing the fuel pressure level in them to 250 MPa increases the pressure o0s-
cilations that occur in the CR common rail. The result of the described processes
IS a decrease in the accuracy of control of the injection rate and fuel supply. To
compensate for pressure oscilations, as well as control them in the CR, a device
is proposed that includes a hydraulic valve with an electric drive (electro-
magnetic or piezoelectric). The valve is installed in the CR common rail and
separates its volume from the low-pressure line. The actuation of the valve cre-
ates a pressure pulse in the CR common rail. The pulse characteristics depend on
the flow section of the jet, the frequency of operation, the design of the valve
and its electric drive. The design of the shut-off part of the valve determines the
amount of relief of the high-pressure line. by controlling the electrical signal
sent to the electrohydraulic valve, its movement and, thus, the characteristics of
the pressure oscilations generated by it are controlled. This type of pulsation is
selected to dampen (attenuate) oscilations in the high-pressure line of the CR
caused by the operation of its injectors (to increase the uniformity of fuel supply
through the cylinders), as well as to give them the required parameters to control
the shape of the injection rate.
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Esnonun E.C., ymkun I1.B., Ky3emun A.H.,
Kanununa C.M. (ctyn.), Kpemues B.B. (ctyn.)

(ETAS GmbH, I'epmanus; MAJIU, HAMMU, r. Mocksa)
IoBbimenne 3ppekTHBHOCTH CTeHAOBBIX HcnbiTanuii [IBC
NPUMEHEHHEeM AaBTOMATU3UPOBAHHOI0 cO0pPa TaHHBIX
U MOCTPOEHHS CTATUCTHYECKOI MO e/IH

Crenpossie ucneitanusa JBC - 1oporocTosimuii, TpyI0EMKUIA U MHOTOAC-
MEKTHBIN npouecc. Ha3HaueHne MCnbITaHU MHUPOKO - OT HACTPOWKU CHCTEMBI
ylnpaBJieHUs, 10 HAy4YHbIX HccieqoBaHuil pabouero npouecca JIBC, pabotato-
IIEr0 HA AIbTEPHATUBHOM TOIUIUBE.

Ilenb naHHOM pabOTHl - NMOBBIIEHUE YPPEKTUBHOCTH CTEHAOBBIX HCIIbI-
tanuii JIBC. Tloa 3¢(heKTUBHOCTBIO MOHUMAETCS OTHOLIEHUE KayecTBa IMOJNY-
YEHHBIX PE3YyJIbTaTOB K TPy103aTpaTaM.

JIOCTMKEHNE TOCTAaBIEHHOM ILIENM IMPEAIONAraeTcsi OCyLIECTBUTh C IIO-
MOILbI0 aBTOMATU3ALUM WCIBITAHUNA MPUMEHEHHEM CKPUINTOB (IPOrpaMM HcC-
MBITAHWN) U COCTABJICHUS] CTATUCTUYECKUX (AMITUPUYECKUX ) MOJEIICH.

[IpennonoxurenbHo, JaHHBIA MOAXOJ MO3BOJIAET MOBBICUTH d()(PEKTHB-
HOCTh HCNBITAHUM Ha BCEX JTamax: OT IUIAHUPOBAHUSA O NPEACTABIEHHUS pe-
3yJlbTAaTOB U OJyiarojapsi BHICOKOW YHHUBEPCAJIBHOCTH MMEET LIEHHOCTh Kak JJist
MIPAKTUYECKUX, TAK U HAYYHO-UCCIEA0BATEIbCKUX 3a1a4.

B pamkax gaHHON pabOThI IPECTaBICHbI PE3ybTaThl pa3pabOTKU METO-
JTUKA W TPHUBEACHO OMHMCaHUE OOBEKTa, HA KOTOPOM IUIAHHPYETCS MpPOBEpKa
IIpeUIaraeMoro noaxoaa.
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Evdonin E., Dushkin P., Kuzmin A., Kalinina S., Kremnev V.
(MADI, Moscow)
Improving the efficiency of propulsions bench testing by automation
and data-based modelling

Bench testing of internal combustion engines is an expensive and complex
process. The purpose of this work is to improve the efficiency of bench tests of
internal combustion engines.

The goal is expected to be achieved by automating tests by means of
scripts (test programs) and data-based models.

This approach is expected to improve the efficiency of testing at all stag-
es, from planning to presentation of results, and is valuable for both practical
and research tasks.

This paper presents the results of the development of the methodology and
a description of the bench on which the proposed approach will be tested.

There are "ETAS ASCMO, INCA, NICA-SIP and INCA-FLOW" soft-
ware using in the study with technical support from ETAS.
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3aeB U.A., CmupHoB C.B., Makapos A.P.
(PYH, r. Mocksa)
MHOro30HHbIE TEPMOAMHAMUYECKHE MO/IEJIN ISl OLIEHKH MoKa3aTeei
padouero npouecca B /IBC ¢ npuHyauTe/JbHBIM BOCILIIAMEHEHUEM

B HacTos1ee BpeMs TJIaBHBIMM TEHACHLIUAMU IPU pa3pabOTKE HOBBIX IO-
KOJICHUW JBUTATENCii BHYTPEHHETO CrOpaHus SBISIOTCA OOecleueHHe HHU3KUX
BbIOPOCOB TOKCUYHBIX BEIECTB, MOBBIILIEHUE SKOHOMUYHOCTU U BO3MOKHOCTb
paboThl Ha TOIUIMBAX BapbUpPYyeMOro cocraBa. B pabore mpencraBiieHO omuca-
HUE MAaTe€MaTHUYECKHX MOJEJICH, MO3BOJSIOIINX PACCUNUTHIBATH KOHLIEHTPALUIO
TOKCUYHBIX BELIECTB, 00Pa3yIOIIMXCS B MPOLIECCE CrOpPaHUsl TPAIULIUOHHBIX H
aJIbTEPHATHUBHBIX TOIUIMB B KaMmepax cropanus /IBC, a Takxe olleHUBaTh yCTOM-
YUBOCTh MpoIecca TOpeHus (CaMOBOCILUIAMEHEHUE/IETOHALIMSI) B JBUTATEIAX C
IPUHYAUTEIBHBIM UCKPOBBIM 3aKUraHHEeM. B ocHOBe pa3pabOTaHHBIX MaTeMa-
TUYECKHUX MOJIEJIEH JIeKaT MHOTO30HHBIE TEPMOJAMHAMUYECKUE 30HHBIE MOJEIH
Ipoliecca CropaHusl, B KOTOPBIX ONMCAHUE ITPoLiecca MPOBOAUTCS KaK HA OCHOBE
TpPaJAMLIMOHHBIX MOAX0A0B ((pyHkIMs Bube), Tak 1 Ha OCHOBE MOJIENEH, SIBHO
OTKCHIBAIOUINX paclpocTpaHeHue (pOHTa MJIAMEHU B YCIOBMSIX pEajbHOU Ieo-
MeTpuM ABuraress. MoaenupoBaHue COCTaBa CBEXEW cMmecH mepen (ppoHTOM
IUIAMEHU U TIPOAYKTOB CTOPAaHUsI TPOBOJUTCS HA OCHOBE JI€TaIbHBIX KUHETHUYE-
CKUX MEXAaHHM3MOB TOpPEeHMs TOIUIMBA. PazpaboTaHHbIE MOJEIM OOECIIEUHBAIOT:
BBICOKYIO CKOPOCTb OLIEHKH BJIMSAHUS KOHCTpyKunu J[BC m mapameTpoB TepMo-
JUHAMUYECKOTO IIMKJIa Ha BEIOPOCHI TOKCUYHBIX BEIIECTB U YCTOMYMBOCTDH MPO-
1ecca TOpeHHsi, TMOKOCTh MO OTHOILIEHHUIO K BBIOOPY HMCXOJIHOTO TOILJIMBA 3a
CYET MCIOJIb30BAHUS JETAIBHBIX XMMHYECKUX MEXAHU3MOB TOPEHUS TOILIUB.
[IpencraBiensl pe3ynbTaTbl TECTOBBIX PACUYETOB, KOTOPBIE COIIACYIOTCS C

OHY6HI/IKOBaHHBIMI/I JaHHBIMHU IPYTHUX HCCHeﬂOBaTeHeﬁ.
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Zaev |., Smirnov S., Makarov A.
(RUDN, Moscow)
Multi-zone thermodynamic models of the Spark-ignition engine for prediction
of the cycle parameters

Currently, the main trends in the development of new generations of inter-
nal combustion engines are low emissions of toxic substances, increased effi-
ciency and the ability to operate on fuels of varying composition. The paper pre-
sents a description of mathematical models that allows to calculate the concen-
tration of toxic substances formed during the combustion of traditional and al-
ternative fuels in the combustion chambers of an internal combustion engine, as
well as to assess the stability of the combustion process (self-ignition / detona-
tion) in spark ignition engines. The developed mathematical models are based
on multi-zone thermodynamic zone models of the combustion process, in which
the description of the process is carried out both on the basis of traditional ap-
proaches (Wiebe function) and on the basis of models that explicitly track the
propagation of the flame front under conditions of real engine geometry. Model-
ing of the composition of the fresh mixture ahead of the front of the flame and
combustion products is carried out on the basis of detailed kinetic mechanisms
of fuel combustion. The developed models provide: a high rate of assessment of
the influence of the internal combustion engine design and the parameters of the
thermodynamic cycle on the emissions of toxic substances and the stability of
the combustion process, flexibility to the choice of the fuel through the use of
detailed chemical mechanisms of fuel combustion. The results of test calcula-
tions are presented, which are consistent with the published data of other re-
searchers.
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3axapoB E.A., Cadapos O.I'. (acn.), easHoB E.A.
(BoarI'TV, r. Bonrorpan)
Bansinue 100aBOK CMHTE3-ra3a K NPONaH-0yTaHy
Ha IoKa3areju aBToMmoomiabHoro ABC

N3nokeHbl 1Eeau 3KCIEPUMEHTANIbHBIX HMCCIEOBAaHUN BIHMSHUS JT00aBOK
CHUHTE3-Ta3a Ha TOIUIMBHYIO S3KOHOMUYHOCTh U JKOJOTMYECKUE MOKA3ATEIN aB-
TOMOOUJILHOTO JIBUTATENSI C UCKPOBBIM 3a)KMTAHWEM, MIPOBEJICHHBIX B CBSI3U C
n3yuyeHrueM IP(OEKTUBHOCTH NPUMEHEHHUS TEPMOXUMHYECKON peKynepanuu
TEIJIOTHI B JBUTATENISIX, pabOTalONIMX Ha mpomnaH-Oyrane. Paccmorpensr o0opy-
JIOBaHUE UCIIBITATENBHOTO CTeHa ¢ aBuraresieMm BA3-11194 u meroauku noiry-
YeHHSI CUHTE3-Ta3a U MpOoBeIeHUs IKcriepuMeHToB. OO0CHOBAaH BBIOOPY cocTaBa
CHUHTE3-Ta3a, KOTOPBIM MCMOJIb30BAJICS MPU UCHbITaHUU JaBUratend. [IpuBeneHs
pEe3yJbTAaThl BBINOJIHEHHBIX JKCIIEPUMEHTOB, BKJIIOYas HMHIAUMKATOPHBIE JWa-
rpaMMbl, TOJIy4YEHHbIE TTPU pabOTe ABUTATENS C PA3IMUYHBIMU 0 BEJIUYUHE J0-
O0aBkamu cuHTe3-raza. ChaenaH BBIBOJ O TOM, YTO JOOAaBKM CHHTE3-Ta3a Cylle-
CTBEHHO B OOJIbIIEH CTEMEHM MOJOXHUTEIBHO BIUSIOT Ha BBIOPOCHI HECTOPEB-
IMX YIJIEBOJOPOAOB M OKCUA YIJIEPOJa, YEM HA MOLIHOCTH JBUTATENS U BEJIU-
YHHY YAEJBHOIO pacxojia TOmuBa. Pe3ynbraThl SKCIIEPUMEHTOB MOATBEPHKIA-
IOT CJICJIAaHHBIM Ha OCHOBE PaHEE IPOBEICHHBIX TEOPETUUYECKUX MCCIIECIOBAaHUN
BBIBOJI O TOM, YTO YBEJIWYECHUE MOIIHOCTH M CHHXEHHUE YIEIBbHOIO pacxona
TOTUTMBA HAOJIFOIAFOTCS JIMIIb MPU J0OABKaX, HE MpeBbIIaronmx 7 % oT o01iei

MacCCHhI TOIIJIMBA.
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Zakharov E., Safarov E., Fedyanov E.
(Volgograd State Technical University, Volgograd)
Influence of syngas additives to propane-butane on the performance
of an automobile internal combustion engine

The goals of experimental studies of the effect of syngas additives on the
fuel efficiency and environmental performance of a spark-ignition automobile
engine, carried out in connection with the study of the efficiency of using ther-
mochemical heat recovery in engines running on propane-butane, are stated. The
equipment of the test stand with the VAZ-11194 engine and the methods of ob-
taining synthesis gas and conducting experiments are considered. The choice of
the composition of the synthesis gas, which was used when testing the engine,
was substantiated. The results of the performed experiments, including indicator
diagrams, obtained when the engine is operating with syngas additives of vari-
ous amounts are presented. It is concluded that syngas additives have a signifi-
cantly greater positive effect on the emissions of unburned hydrocarbons and
carbon monoxide than on engine power and specific fuel consumption. The ex-
perimental results confirm the conclusion drawn on the basis of previously con-
ducted theoretical studies that that an increase in power and a decrease in specif-
ic fuel consumption are observed only with additives not exceeding 7% of the
total fuel mass.
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Kagupos C.M., Ucomyxamenos A.1., FOcynos VY., baxpues A.
(TamkeHTCKUH rOCyIapCTBEHHBIN TEXHUYECKUN YHUBEPCUTET nMeHH Mciama
Kapumoga, r. TamrkeHT)

Metox noBbllieHHsI MOLIHOCTHBIX NMOKa3aTeJieil ABUraTeseil ra300aJi0H-
HbIX aBTOMOOMJICHl B TOPHBIX U NPEATOPHBIX YCJI0BHAX

B craTtbe paccMOTpeH METOJ aBTOMATHYECKHUX CHUCTEM KOMIICHCAIUU
MOIITHOCTH JIJI1 TOBBIMICHUS AS(PGEKTUBHOCTH UCIIOIb30BAaHUS JIBUTATEIICH
rpy3oBbix aBTomoOusieir 3UJI u 'azens, nepeoOOpyI0BaHHBIX AJisI paOOThl HA
CIII" u sKCcITyaTUPYIOIMMECS B IPEATOPHBIX U TOPHBIX YCIOBHUSIX. Y CTAHOBJICHO,
YTO MPU JOTOJHUTEIBHON MoJaye BO3/yXa YBEIMUUBAETCS MOIIHOCTh U KpPY-
Tyl MoMeHT aBurarteis Ha 11-14% na kaxxasie 1000 M mOBBIIIIEHUS! BBICOTHI
HaJl YPOBHEM MOPS 1O CPAaBHEHUIO C CEPUNHBIM JBUTATEIEM, HO MPU ITOM
yAEIbHBIM pacXo/l ra30BOI0 TOILIMBA MOBKIIIAETCs Ha 6...8%.
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Kadirov S., Isomuhamedov A., YUsupov U., Bahriev A.
(Tashkent State Technical University, Tashkent)
Method of increasing the power characteristics of gas-powered car engines in
mountain and foothill conditions

The article describes the method of automatic power compensation systems
to increase the efficiency of use of the engines of ZIL and Gazelle trucks con-
verted for operation on LNG and operated in the foothill and mountainous con-
ditions. It was established that with additional air supply, the engine's power and
torque increase by 11-14% for every 1000m of height increase above sea level
as compared with a serial engine, but at the same time the specific consumption
of gaseous fuel increases by 6 ... 8%.
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Kamgupos C.M., ApunxanoB M.M., Oprames O.I'., Uckangapos P.
(TamkeHTCKUI HHCTUTYT MO MPOCSKTUPOBAHUIO, CTPOUTEIHCTBY U IKCILTyaTalluN
aBTOMOOWJIBHBIX JIOPOT, T. TalikeHr)

PakTopbl, BIUAOIINE HA pa004nii mpouecc ObICTPOXOAHBIX AU3eseH

B naHHOI cTaThe MPUBOMATCS KpaTKas UCTOPHUS CO3JaHMs OBICTPOXOIHBIX
KOPOTKOXOJIHBIX JIM3€JIeH W OIICHKa OCHOBHBIX (DaKTOPOB, HamOojee cylie-
CTBEHHO BJIMSAIOIINX Ha pabouwmii mporiecc au3ens. [Ipu pa3paboTke HOBOI KOH-
CTPYKIIUU OBICTPOXOJHOTO JU3es HEOOXOIUMO YJICIHTh 0C000¢ BHUMAHHE
clenyromuM ($akTopaM: WHTCHCHBHOCTH BO3JIYIIHOTO 3apsja; MapaMerpam
JaBJICHHUS BIPBICKA; (opMe KaMepbl CropaHus U BHIOOPY ONTHMAJILHOTO BapH-
anta. MccnemoBanus, mpoBeneHHbIe ¢ pacnpuiuTeneM 7 X 0,15 MM B mmpokom
JMAna3oHe U3MeHeHHs ckopocTHoro pexuma (N =1000...2800 munt) mokassl-
BaeT, YTO MOKHO HAWTH TaKoe IMOJIOKCHHE 3aIlIMPMIICHHOTO KJamaHa, Mpu KO-
TOPOM Ha CPEJHHX M BBICOKMX YacTOTaX BPAICHHUS IOJYYaIOTCs ONTHMAJIbHBIC

PE3YJbTAThI, 4 HA MAJIbIX — ITIOKA3aTCJIM ABHUI'ATCIIA YXyAIIATCA HC3HAYUTCIIBHO.
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Kadirov S., Aripdzhanov M., Ergashev O., Iskandarov R.
(Tashkent Institute for the Design, Construction and Operation of Roads,
Tashkent)

Factors affecting the working process of high-speed diesels

This article provides a brief history of the creation of high-speed short-
stroke diesels and an assessment of the main factors that most significantly af-
fect the working process of a diesel engine. When developing a new design of a
high-speed diesel engine, special attention should be paid to the following fac-
tors: the intensity of the air charge; the parameters of the injection pressure; the
shape of the combustion chamber and the choice of the optimal option. Studies
conducted with a 7 x 0.15 mm spray nozzle in a wide range of speed mode
changes (n =1000...2800 mint) show that it is possible to find a position of the
flared valve at which optimal results are obtained at medium and high speeds,
and at low speeds — the engine performance will deteriorate slightly
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Kanyctun A.A., Bopo6sés C.A.
(Canxkr-IletepOyprckuii rocyaapCcTBEHHBIA apXUTEKTYPHO-CTPOUTEIBHBINA YHHU-
BepcuteT, r. Cankr-IleTepOypr)
¢ dexkTUBHASA TEXHOJIOIHA MCIIO0JIb30BAHUS I'A30BbIX TOILUINB
B JIBC rpy30BbIX aBTOMOOWIEH

Cnenan aHanu3 3KCIUTyaTallMd AaBTOMOOWJIBHBIX Ta30BbIX JBUTATENEH C
BOCIIaMEHEHUEM pabouell cMecu OT BIPHICKUBAEMOU B KaMepy CrOpaHUsl MU-
HUMAaJIbHOM J103bl CaMOBOCILIAMEHSIOIIETOCs TU3EJIbHOTO TOIIMBA. Pe3ynbTaTsl
IIOJIY4E€HBI B UCHBITAHUAX M0 TOIUIMBHONM 3KOHOMHYHOCTH U TOKCUYHOCTH Ta30-
BBIX JIBUTATEJNEH, padOTaIOIINUX ¢ KAYECTBEHHBIM U KOJMYECTBEHHBIM PETYIHPO-
BaHUEM OpraHusaiuu padbodero npoiecca. [IpuBenena 3¢peKTUBHOCTB Ia30BbIX
TOIUIMB aBTOMOOWJISIMU Ha MEpPEBO3KaxX TBEPABIX OBITOBBIX 0TX0/10B B AO «AB-
tonapk Nel»CIIELITPAHC» (CII6). Onpo6oBaHHbie BapuaHThl MO3BOJIMINA Ha
85 % CHM3UTH pacxo/bl Ha TOIIMBO U YMEHBIIUTH BHIOPOCH! BPEAHBIX BEILIECTB.
Ha ocHoBe nccnenoBaHuil peaiaraloTcs peleHus 1Mo yCTPaHEHUI0 HeJl0CTaT-
KOB B M3BECTHBIX TEXHOJIOTHSIX M PACHIMPEHHUIO MPUMEHEHHUS T'a30BbIX TOILUIUB

Ha aBTOMOOMJIBHBIX TPY30BbIX MEPEBO3KAX.
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Kapustin 4., Vorobzhev S.
(St. Petersburg State University of Architecture
and Civil Engineering, St. Petersburg)
Effective technology for the use of gas fuels in the trucks

An analysis of the operation of car gas engines with the ignition of the
working mixture from the minimum dose of self-flammable diesel fuel injected
into the combustion chamber has been made. The results are obtained in tests on
fuel efficiency and toxicity of gas engines, working with qualitative and quanti-
tative regulation of the organization of the work process. The efficiency of gas
fuels by cars on the transportation of solid household waste in the "Autopark
No.1"SPECTRANS" (SPB) is presented. The tested variants have reduced fuel
costs by 85% and reduced emissions of harmful substances. Based on research,
solutions are proposed to address deficiencies in known technologies and to ex-
pand the use of gas fuels on road freight.
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Kaprun C.A., lopoxoB A.®., Xomenko T.B.
(AcTpaxaHCKHi1 TOCYJapCTBEHHBIN TEXHUYECKU YHUBEPCUTET, I'. ACTpaxaHb)
YBeaudeHne 3K0JI0rn4ecKoi 0€301aCHOCTH U CTENeHH MCII0JIb30BaHUS
TEeIJIOBOM JHePruM pado4yero resia NOPIIHEBbIX ABUTaTe IeH

PaccmaTpuBaercs opraHuzanusi pabodero npoiecca JBUTraTeIeii BHYTpEH-
HEro CropaHusi, HalpaBJIEHHas Ha YBEJIMYEHUE IKOJIOTMYECKOIN O€e3011acHOCTH U
CTEIIEHU HCIIOJIb30BAHUS TEIJIOBOM AHEPrHM pabdoyero Tesa ¢ LEeIblo MOBBILIe-
HUSL SHEPreTU4ecKor 3((HEKTUBHOCTU U 3KOJIOTMUECKOW O€30MacHOCTU CYJO-
BBIX, CTALIMOHAPHBIX U TPAHCIIOPTHBIX JBUTaTEIEN U BO3MOKHOCTH ITOBBIIICHHUS
3¢ (PeKTUBHOCTH pabouero LUKIA JBUTaTeNIed BHyTpeHHero cropanus. [Ipenna-
raeTcsl BBECTU BOJYy B LMJIMHAP MOCIE TOCTHKEHUS MaKCUMAJIbHOM TeMIlepary-
pBI IIMKJIA, YTO CHOCOOCTBYET CHWKEHHIO TEMIEPATypbl ra30B, YMEHbBILIECHUIO
TEMIIEPATYPHOTO Iepenajia U MHTEHCUBHOCTH TeruiooOMeHa. [Ipennoxxeno npo-
BECTU HCIBITAaHUS C PA3IUYHBIMA MOMEHTAMH IOJA4d BOJbI, YTO TO3BOJIMT
ONIpEeNENUTh BIMSHHUE BOABI Ha Tpolecc noropanus TomauBa. OOocHOBaHA
HEOOXOAMMOCTh pacuéra pa3judHbIX CUTyal[ul, MOCKOJbKY KOJIMYECTBO BO/IbI
Oyzaer pa3nuyHbIM. PaccuMTaHHBIM BOPHICK BOJBI B KOHIE IPOLECCa CrOpPaHUs
CIOCOOEH YIPOCTUTh OYUCTKY U MOBBICUTH YHEPreTHYECKYI0 3()PEKTUBHOCTH
nBuraress 6e3 3HaUUTEIbHBIX YCI0KHEHUH OCHOBHBIX €0 JIEMEHTOB.
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Kargin S., Dorokhov A., Khomenko T.
(Astrakhan State Technical University, Astrakhan)
Increase in environmental safety and the degree of use of thermal energy of
the working body of piston engines

The article considers the organization of the working process of internal
combustion engines aimed at increasing environmental safety and the degree of
use of thermal energy of the working fluid in order to increase the energy effi-
ciency and environmental safety of marine, stationary and transport engines and
the possibility of improving the efficiency of the working cycle of internal com-
bustion engines. It is proposed to introduce water into the cylinder after reaching
the maximum cycle temperature, which helps to reduce the temperature of gas-
es, reduce the temperature difference and heat exchange intensity. It is proposed
to conduct tests with different moments of water supply, which will determine
the effect of water on the process of fuel burnout. The necessity of calculating
different situations is justified, since the amount of water will be different. The
calculated injection of water at the end of the combustion process can simplify
cleaning and increase the energy efficiency of the engine without significant
complications of its main elements.
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Kpuryneckuit A.B. (ctyn.), Tep-Mkptuubsa I'.T.
(HAMU, r. Mockga)
IIpumenenue 3akucu azora B IBC

B noknane paccMaTpuBarOTCA pa3iiMUHbIE TUIBI CUCTEM MOJIauyd 3aKUCU
a30Ta B JBUTAaTEJIb BHYTPEHHETO CTOPaHUs, TPUHIUIBI UX paOOThl, KOHCTPYK-
TUBHBIE OCOOCHHOCTH, IPEUMYIIIECTBA U HEAOCTAaTKU. [loKa3aHbl IPUPOCT KOJIU-
YECTBA KHUCIIOPOJa, MOCTYHAOIIET0 B HWJIAHAPHI IPU UCIOJIB30BAHUU CHUCTEM
BIIPHICKA 3aKWCHU a30Ta. JlaHa OlleHKa yBEJIWYEHUS MOIIHOCTU B 3aBUCUMOCTH OT
THUIIA I0JIaY1 3aKHUCH a30Ta.

[ToMHUMO OCHOBHOW 3a/iauM JaHHBIX YCTAHOBOK paccMaTpHUBAIOTCS MOOO0Y-
Hble A((DEKThl UCIOIB30BAHUS 3aKUCH a30Thl, KaK MOJIOKHUTENIbHbIC (OXJIaXK/Ie-
HHUE BO3/yXa U3 aTMOC(ephl), TaK U OTPUIIATEIbHbIE (TPYIHOCTU C OATOTOBKOM
JBC, cumxenue pecypca). [IpoBea€H ynmpoieHHBIN pacy€éT OXJIaxIACHHUS CBe-
JKEro 3apsaa u3 arMoc@epsl OJarogaps KOHTAKTy ¢ XOJOJHOM MOpUUEH 3aKUCH
azora.
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Krigulsky A., Ter-Mkrtichyan G.
(NAMI, Moscow)
Application of nitrous oxide in internal combustion engines

The report discusses the various types of nitrous oxide supply systems in
the internal combustion engine, the principles of their operation, design features,
advantages and disadvantages. The increase in the amount of oxygen entering
the cylinders when using nitrous oxide injection systems is shown. The power
increase is estimated depending on the type of nitrous oxide supply. In addition
to the main task of these installations, the side effects of using nitrous oxide are
considered, both positive (cooling air from the atmosphere) and negative (diffi-
culties with preparing the internal combustion engine, reducing the resource). A
simplified calculation of the cooling of a fresh charge from the atmosphere due
to contact with a cold portion of nitrous oxide is carried out.
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Kyxapenok I'.M., Knecco M.A., ITpeako A.B., Temok J[.A.
(BHTY, OAO ««MuHCKUI MOTOPHBIN 3aBO/1», T. MUHCK)
Opranuszanus padodero npouecca
IIEeCTUIWINHAPOBOI0 TPAKTOPHOI0 AU3eJIsl

[ens paboThl - opranu3aius pabodero mpolecca MeCTUIIMIMHIPOBBIX T1-
3eneit MmourHocThio 116 u 156 kBT ¢ peunpkynsnuei orpaboTaBIINX Ta30B.

B sKcniepuMEHTAIbHBIX KOMIUIEKTALUSIX ABUTATENS UCIIOIb30BAIKCH ClIE-
JOYIOLINE CUCTEMBI U Y3JIBL:

- akKymyJaTropHas cuctemMa mogauu TommmBa Common Rail BOSCH c¢
napiienrieM Brpbicka 140 Mlla, ocHameHHas 3JIEKTpOruapaBIndecKumMu (Hop-
CYHKAaMHU C 7-COILIOBBIMH OTBEPCTUAMH M IIPoauBoM 500 mm>;

- CHCTEMA BIIPBICKA HEMOCPEACTBEHHOIO JEUCTBUS C TOIUIMBHBIM HACOCOM
MOTORPAL ¢ makcumanbsHbIM J1aBieHueM Bropbicka 100 MIla, ocHameHHas
dbopcynkamu MOTORPAL u A3IIU ¢ naTHCOIIOBBIMUA OTBEPCTUSIMU;

- KaMepbl CropaHus ABYX THIIOB ¢ o0beMamu 55 u 56 cm® u nuamerpamu
TOPJIOBUHBI 55 1 67,5 MM COOTBETCTBEHHO;

- TOJIOBKM OJIOKa [WJIMHAPOB, 00ECIEUUBAIOIINE BUXPEBOE OTHOLICHHUE JIJIs
cuctembl Brpbicka Common Rail 3 - 4, 1ig MmexaHHMuecKoil CUCTEMbl BIPBICKA
3,5...45.

VY CcTaHOBIEHO, YTO JOCTHKEHHE HOPM BBIOPOCOB BPEAHBIX BEILIECTB HA JU-
3eJIIX MOUTHOCTBhIO 116 KBT BO3MOHO € MCNOJb30BaHUEM TOILJIMBHOM ammapa-
Typbl HEMOCPEICTBEHHOTO AEHCTBUS W IOIYOTKPBITOM KaMEPOW CropaHus, Ha
JU3eIX MOUTHOCTBIO 156 KBT - ¢ Mcnonp30BaHMEM CHCTEMBI TOIUTMBONOJAYU
«Common Rail» tuna Low Cost 1 OTKpBITOM KaMepoii CropaHus.
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Kukharonak H, Klesso M., Predko A., Telyuk D.
(BNTU, OJSC «Minsk Motor Planty, Minsk)
Organization of the six-cylinder tractor diesel working process

The purpose of the work is the organization of the six-cylinder diesel en-
gines (with a power of 116 and 156 kW) working process with exhaust gas re-
circulation.

The following systems and components were used in the experimental con-
figuration of the engine:

- Common Rail BOSCH accumulator fuel injection system with an injec-
tion pressure of 140 MPa equipped with electro-hydraulic injectors with 7 hole
nozzle and a 500 mma3 hydraulic flow;

- direct fuel injection system with MOTORPAL fuel pump with a maxi-
mum injection pressure of 100 MPa, equipped with MOTORPAL and AZPI
five-hole nozzle injectors;

- two combustion chambers with volumes of 55 and 56 cm3 and bowl di-
ameters of 55 and 67.5 mm;

- cylinder heads providing a 3-4 swirl ratio for Common Rail system, 3.5
4.5 for mechanical injection system;

- recirculation rate was set by gas throttling before the turbine using origi-
nal design rotary valve.

It is established: achievement of emission standards for the 116 kW diesel
engine is possible with the use of direct-acting fuel equipment and a semi-open
combustion chamber; on the 156 kW diesel - using the Low Cost type common
Rail fuel supply system and an open combustion chamber.
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JlaGenkac I'., CnaBunckac C.

(Muctutyt UHxkenepun Cunossix 1 Tpancnoptasix Mamms B Vytautas Magnus
VYuuepcurere — CenbCKoXo3sicTBeHHON Akanemun, JINTBa)
Bausinue nmeTaHoBoii NPUCAAKU 2-ITHITEKCHJIHUTPATA K PaliCOBOMY Mac-
JIy M pEAKTUBHOMY TOILVIMBY HA MEPHOJ 3aAePKKH CAMOBOCIIJIAMECHEHHS U
XapPaKTEePUCTHKU CTOPaHUA

JIns ynydiieHus: KauecTBa BO3AYyXa, BO30OHOBISIEMOE paIllCOBOE MACIIO
(PM) u menbliie yriaepoaa B moJiekyse (JP-8) mo cpaBHeHHIO C TU3EIbHBIM CO-
nepikaiee peakTuBHOEe TOTUIUBO (PT) MOTyT OBITH MPUMEHEHBI B JBUTATEINE C
HEMOCPEJCTBEHHBIM BIIPHICKMBAHUEM, OJJHAKO HEOOXOJAUMO PEIIUTh MpOoOIeMy,
CBSI3aHHYIO C HU3KUM LIETAaHOBBIM YUCJIOM 000UX BUAOB TOIUIMBA. [loaToMy, 1ie-
JIBIO MCCIIETOBAHMUSl SABJISIETCS U3Y4YEHUE BIMSHUS LETaHOBOW mpucanku 2-OI'H
Ha XapaKTEPUCTUKU CTOpPaHUs B JU3EIHLHOM JBHUTaTele, MOOYepeHo paboTaro-
meM Ha HopMasibHOM PM unu PT, a taxke Ha PM ¢ 0,10 u 0,30 unu PT ¢ 0,10 u
0,24 (vol.%) npucagkamu. B Havame CHUMATUCh HATPY30UHBIC XapaKTEPUCTUKU
JBUTATENS padoTaroiero Ha HopMaiabHOM Macie PM u tormue PT st onpe-
neneHus: 6a3oBbIX mapamerpoB Ha nosHoM (100%) Harpyske 0,752 u 0,676 MIla
JBUraTens IPH YacTOTaX MAKCHMMAJIBHOTO KpyTsAmero Momenra 1400 mun™ u
HOMHHAIHHOM MomHocTr 2200 Mun™. 3aTem Ha oboux BUmax Torumsa PM-10,
PM-30 u PT-10, PT-24 ¢ COOTBETCTBYIOIIMM MPOLIEHTHBIM YPOBHEM MPUCAIKH.

Y CTaHOBIIEHO, YTO MEPUOJ 3aAEPKKH caMOBOCIUIaMEeHeHUs Macia PM nu
tormBa PT oka3zancsa Ha 10,3% umu 44,6% 0Oosiee KOPOTKUM, YTIJIbl TTOBOPOTA
KOJIeH4aToro Bajia coorBercTByromue 50% u 90% macce ¢ppakuuu cropeBiiero
tormmBa MBF 50 u MBF 90 va 16,0% u 12,1% wmm 31,8% u 10,8% Oonbimmu,
a BbIOpochl okuciioB a3oTa NOy ocTauch MPUMEPHO HAa TOM K€ YPOBHE WIIU
ymenbmnch Ha 10,3%, koaddumuent nonesnoro aercteus (KIIJ) yBenu-
yuics Ha 6,1% wim ymenbmuics Ha 1,2%, cOOTBETCTBEHHO, MpH paboTe Ha
nonHoit (100%) Harpy3ke nBuratens Ha parncoBoM macie PM-30 unu peaktus-
HOM ToriBe PT-24 ¢ HanOoJbIIUM TTPOIICHTHBIM YPOBHEM II€TAHOBOM MpHCa-
ki 2-OI'H Ha HOMuHambHOM yactoTe Bpamenus 2200 mun™. IIpu 5TOM ABIM-
HOCTh oTpaboTaBmux ra3oB (OI') okazanacek Ha 42,1 wim 32,1% Bbiie, BRIOpO-
cel okucH yriepoga CO Ha 11,6 win 2,7% Bblllle, 2 HECTOPEBIINX YIJIEBOAOPO-
noB THC na Beixone 1,9 pasza 6ombine wim Ha 28,6% MeHbIle npu padoTe Ha
pancoBoM Macie PM-30 unu peaktuBHOM TorumBe PT-24 ¢ makcuMaibHBIM
0.30 wu 0.24 vol.% ypoBHeM npucaaki.
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Labeckas G., Slavinskas S.
(Power and Transport Machinery Engineering Institute at Vytautas Magnus
University — Agricultural Academy, Lithuania)
The effect of the cetane improver 2-Ehtylhexyl nitrate doped rapeseed oil and
jet fuel on the autoignition delay and combustion characteristics

Rapeseed oil (RO) and jet fuel (JF) could be used in a diesel engine how-
ever the cetane number-related challenges need to be overcome. The objective
of this study is to examine the 2-EHN-made effect on the combustion character-
istics of a DI diesel engine operating with the undoped RO or JF and the doped
0.10 and 0.30 RO or 0.10 and 0.24 (vol%) JF to reveal doping-related benefits.
At first, load characteristics of an engine running on original RO and JF were
taken to identify the baseline parameters for full, 0.752 and 0.676 MPa (100%)
engine loads at speeds of 1400 and 2200 rpm. Then, the tests were repeated for
the same test conditions with the doped RO-10, RO-30 or JF-10, JF-24 fuel. The
autoignition delay is 10.3% or 44.6% shorter, crank angles MBF 50 and MBF 90
are 16.0% and 12.1% or 31.8% and 10.8% greater, while the NOx emissions are
at the same level or 10.3% lower, the thermal efficiency is 6.1% higher or 1.2%
lower with the most 2-EHN doped RO-30 or JF-24 fuel at the rated speed of
2200 rpm. Whereas the smoke opacity is 42.1% or 32.1% higher, the CO is
11.6% or 2.7% higher, while THC emissions are 1.9 times higher or 28.6% low-
er when running with RO-30 or JF-24 fuel.

59



JInoxuug U.N.
(HAMU, r. Mockga)
IIpumenenne oxya:xkaEéHHOM cucTemMbl peuupkyasuun OI' B razoansenbsHom
ABHUraTesie U eé BJUSIHME HA IKOHOMHUYECKHE U IKOJIOTHYeCKHE NMOKA3aTeH

[Ipu xoHBepTanuu au3eneld Ajig paboThl Ha MPUPOJHOM rasze Mo ra3oiu-
3€JIbHOMY LMKy BO3HHMKAIOT JOMOJHUTEIbHBIC MPOOJIEMBI, CBSI3aHHBIE C BBHICO-
KOM TEIUIOBOM HANpPsHKEHHOCTBIO BBIMYCKHBIX KJIAMaHOB M CEJeN Ha OOJIBIINX
Harpy3kax M BBICOKUX YacTOTaX BpallEHUs JBUTATEJIsl, a TAKXKE IMOBBIIICHUEM
BbIOpOCcOB NOyx 13-3a 60Jiee BEICOKUX TEMIIEpATyp FTOPEHUsI PUPOTHOTO Ta3a.

OnHuM W3 HampaBJICHUW YIYYIICHUS SKOHOMUYECKUX MU IKOJOTHUYECKUX
nokasatelsiel ABuraresiei, paboTarolMX Mo ra30u3eIbHOMY UKy C 00CIHEH-
HBIM COCTaBOM TOIUJIMBOBO3AYIIHOW CMECH, SIBJIISIETCS ONTUMU3ALMs Ipolecca
CrOpaHus TOIUIMBOBO3IYIIHOM CMECH ITyTEM HCIOJIb30BAaHUS CHUCTEMBI PELUp-
KyJsiquu otpadorasiux razos (POI).

[Tpuniun pa®oThl TaHHOM CHUCTEMBI 3akitouaercs B cinemayromem: Ol mo-
CTyMarolue BO BIYCKHOM KoJiieKTop W jajiee B kamepy cropanus (KC), cHu-
YKAIOT KOHLEHTPALNIO KUCIOPOAa B TOIJIMBOBO3AYIIIHOM CMECH, UTO MIPUBOJUT K
b dexTy pa3zbaBiIeHUsT M, COOTBETCTBEHHO, K CHUKEHHUIO TEMIEpaTyphl Cropa-
HUS ¥ CHIDKEHUIO coaepskanusi NOy.

B nensix uccnenoBanus BnusiHus cucteMbl PO Ha moka3atenu paboThI Ta-
307IM3ENILHOTO JABUTATENs B IporpamMmmHoM komruiekce AVL Boost Obuia paszpa-
O0oTaHa pacu€THas MOJieib cyllecTByroulero asurarens 6UH13/15, nononnen-
Hag cuctemoid POI' Hu3koro naBienus ¢ oxjaauteneM OI'. Pacu€THbIM meTo-
JIOM TIOTy4YeHBI 3HaueHHsI BBIOPOCcOB NOy, yaenpHOro 3(h(PeKTUBHOTO pacxoia
toruBa U 3gdexkruBHoro KIIJ npu paznuunbix crenensx peuupkymisuuu O,
YTO TIO3BOJISIET OIEHUTH IIEJIECO0OPA3HOCTh MCIOJIB30BAHUE OXJIAKIECHHON CHU-
cteMbl POl B ra3zoanzenbHOM JIBUTATEIE.
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Libkind I.
(NAMI, Moscow)
The application of a cooled exhaust gas recirculation system
in a natural gas-fueled diesel engine and its influence
on economic and ecological characterictics

Converting diesels to run on dual-fuel mode with natural gas as a main fuel
takes leads to the additional problems, such as high temperature of exhaust
valves and valve seats at high loads and engine speeds. Furthermore, using the
natural gas is the reason for the increase NOy emissions due to higher combus-
tion temperatures of natural gas.

One of the ways to improve the economic and ecological performance of
natural gas-fueled diesel engines is to optimize the combustion process by using
an exhaust gas recirculation system (EGR).

Exhaust gas in EGR system entering the intake manifold and further into
the combustion chamber. This reduces the oxygen concentration in the air-fuel
mixture, which leads to the dilution effect and decrease the combustion tempera-
ture and amount of NOy.

In order to study the influence of EGR on the dual-fuel engine characteris-
tics in the AVL Boost software package, a computer model of the existing
6ChN13/15 engine was developed. A low-pressure EGR system with an exhaust
gas cooler was modeled on this engine. Values of NOx emissions, brake specific
fuel consumption and brake efficiency have been obtained by calculation meth-
od. Calculations have been made at different recirculation rate, which makes it
possible to estimate the feasibility of using a cooled EGR in a natural gas-fueled
diesel engine.
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Jloxkun B.H.
(Canxkr-IletepOyprekuil yauBepcuteT I'ocy1apcTBEHHOM MPOTUBOIIOKAPHON
ciyx661 MUC Poccun, r. Cankr-IletepOypr)
I'mnoTre3nl M MPAKTUKA IKOJIOrHYeCKOH 3P PEeKTHBHOCTH BOAHO-TOIIMBHBIX
IMYJbCHH B IU3EJIAX

Metonom nH(ppaKpacHOW CIEKTPOCKOIUN HCCIEAOBAHO CTPOCHHE MHUKPO-
AMYJIbCUH, COCTOSIIEH M3 MOBEPXHOCTHO aKTMBHOIO BEIECTBA OJieaTa HATPHUSA
(CH3(CH3);CH=CH (CH_);COONa), kaneib BOJbI C JUHCHHBIMU pa3MepaMHu OT
OJIHOTO JI0 TPeX MHUKPOMETPOB M AU3EIHHOTO TOIUIMBA. Y CTAaHOBJIEHO, YTO B
MHUKPO-3MYJIBCUN MOJICKYJIBI 0JIeaTa HATPHs TUCCOITMHUPOBAHBI HA MOJIOKUTETh-
HO 3apsDKCHHBIA MOH NH) M OTPUIATEIBHO 3apsKEHHBIM MOH OCTAJIbHOW YacTH
motekynbl oieata Hatpus (CHs(CHz2);CH=CH (CH,)7COQ"), xoTOpHIii BCTyIa-
€T B BOJIOPOJIHYIO CBSI3b C MOJIEKYJIaMHU BOJbl. DTO CIIOCOOCTBYET YBEIUUYCHUIO
CKOPOCTH WCITApEHUS BOABI, YMEHBIIICHUIO JTOKAIBHBIX 3HAYECHUH TEMIIEPATYPhI
mwiaMeHu (g ¢Gy3noHHOTO TOPEHHS] U MPUBOAUT K OoJiee MOTHOMY CrOpaHHUIO
JU3EITbHOTO TOTUIMBA. B pe3yibTaTe YMEHBIIACTCS KOHIICHTPAIUS SKOJOTHYE-
CKHU OTAaCHBIX OKcHI0B a30T1a (110 40 %) u yactuir PMy s caxku (10 60 %) B oTpa-
00TaBIINX Ta3aX JU3EILHOTO JBUTATEIS.
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Lozhkin V.
(St. Petersburg University of State Fire Service of Emercom of Russia,
St. Petersburg)
Hypotheses and practice of ecological efficiency of water-fuel emulsions in
diesel engines

The structures of a microemulsion formed by a surfactant sodium oleate
(CH3(CH2)7CH=CH (CH2)7COONa), water drops of a linear size of 1-3 um,
and a diesel fuel has been investigated using IR spectroscopy. It has been found
that sodium oleate molecules in the micro-emulsion are dissociated on the posi-
tive NH;ion and the negative ion of the remaining part of the sodium oleate
molecule (CH3(CH,);CH=CH (CH2);COO), which forms the hydrogen bond
with water molecules. This increases the rate of water, evaporation and leads to
the more complete combustion of the diesel fuel. As a result, the concentration
of harmful nitrogen oxides (up to 40%) and soot particles (up to 60%) in the ex-
haust gas of the diesel engine decreases.

63



Manpuyk B.U., Cxkopoaenos C./1., [llatpoB M.T".,
bormanos C.H., Anexkcees 1.B.
(MAIY, r. MockBa)
AHaJIU3 U3MEHEeHHs TaBJIeHUs PACNbIIMBAHUS NPHU Pa3IuYIHOM
PACIOJIOKEHUM KPOMOK PACHbIIMBAIOIINX OTBEPCTHI
B YCJIOBHSIX MHOTOPEKMMHOCTH JIM3eJIsl

N3noxkeHpl METOAMKAa W PE3yibTaThl aHAIM3a dHEPreTHYECKOro OajaHca
MIPOTOYHON YaCTH BAPUAHTHBIX IO KOHCTPYKIIMH PACIBUIATEIICH, OTIMYAOIINX-
Csl MECTOM PACIIOJIOKECHUS BXOJIHBIX KPOMOK PacIbUIMBAIONIUNX oTBepcTHil. [1o-
Ka3aHO, YTO pacrojlaracMblii HAMOP TOTUIMBA TIEPE]l PACTBUINBAIOIIMMHU OTBEP-
CTUSMH PACIIBLIUTENIS, ONMPEASISIONINN B YaCTHOCTH MEJIKOCTh PacHblIMBaHUS
TOTUTHBA, 3HAYMMO 3aBHCHUT OT MECTa PACIIOJIOKECHUS BXOIHBIX KPOMOK PACIIhI-
JUBAIOIIETO0 OTBEPCTHS W OT IOJOXKCHHS 3amuparomiei uriel. [lpu 3Tom, mis
PaCCMOTPEHHBIX BAapWAHTOB PACTBUIMTEIICH, pa3HWIlA B 3HAYCHUAX JTaBJICHHUMA
nepes] pacnblIMBaronuMu oTBepetusmu npu y = 0,05 ... 0,1 MM MoXkeT q0CTH-
ratb 30 ... 70%.
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Malchuk V., Skorodelov S., Shatrov M., Bogdanov S., Alekseev I.
(MADI, Moscow)
The analysis of changes in spray pressure at different positions of the spray
holes edges in conditions of multi-mode diesel engine

The technique and the results of the energy balance analysis of the flow
path of the variant design nozzles, differing in the location of the inlet edges of
the spray holes. It is shown that the available pressure of the fuel in front of the
spray holes of the atomizer, which determines, in particular, the fineness of the
fuel atomization, significantly depends on the location of the input edges of the
spray hole and on the position of the locking needle. At the same time, the dif-
ference in pressure values can reach 30... 70% in front of the spray holes at
y =0.05 ... 0.1 mm for the considered variants of nozzles.
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Mapkos B.A., [esuun C.H., Kamantaunos B.I'.,
Hegepos B.A. (acm.), Ca bosans (acm.)
(MI'TY um. H.3. baymana, PTAY-MCXAuwMm. K.A. TumupsizeBa, r. Mockaa,
HOVpI'Y, r. YensOuHcK)
PacueTHoe ucciieloBaHNe MPOLECCOB TOIUIMBONOAAYH M PACTILLIIMBAHUS
OMOTON/IMBA B KaMepe CropaHus JAu3esis

AKTYaJbHOCTh CTaThU OOYCIIOBJIEHA HEOOXOAMMOCTHIO COBEPIICHCTBOBA-
HUSl TIPOLIECCOB BIPBICKUBAHUS W PACTIBUIMBAHKS TOIUIMBA TPAHCIOPTHBIX JU3E-
Jed. DTU OpoLecChl NMPEIONPEACIISIIOT TOKA3aTeNd TOIIIMBHOW SKOHOMUYHOCTH
U TOKCUYHOCTU OTpaboTaBmIuX ra3oB. COBEpIICHCTBOBAHHE AITHX MPOIECCOB
0COOEHHO aKTyaJbHO B AM3ENNX, paboTarolux Ha OuoToruMBax. B crarbe mpo-
BEJICHO PAacYeTHOE MCCIIEIOBAaHNE NApaMETPOB PaCIbUIMBAHUS OMOTOIUIMB B Ka-
Mepe cropanus ausens. [Ipoananu3upoBanbl MpoOIeMbl HCTIOIB30BAHUS PAIICO-
BOI'0 Macja B Ka4eCTBE TOIUIMBA JuIs Au3eniel. [IokazaHo, 4To pa3nuuus CBOKCTB
HEe(TAHOTO AU3ETHHOTO TOIJIMBA M PAliCOBOTO Maciia MPUBOAAT K TpaHChopma-
UM MPOLIECCOB TOILUIMBOIIOJAYM U paclbUIMBaHUS TOIUIMBA. C UCMOIBb30BAHUEM
nporpaMmmHoro komruiekca Fluent mpoBeneHo pacueTHoe HcclieOBaHUE BIIHS-
HUSI KHHETHUYECKON AHEPruu TypOYJIEHTHOCTH MOTOKA TOIIMBA HA BBIXOJE W3
pacHbUIMBAIONIETO OTBEPCTHS (DOPCYHKH Ha MOKa3aTeau pachblinBaHus. B ka-
YECTBE ITUX MOKA3aTENEN PACCMOTPEHBI CPENHUE JUAMETPHI KAIeNlb U yroJ pac-
KpbITUSL CTpyW ToIumBa. MccnegoBaHa B3aMMOCBS3b KMHETUYECKOM JHEPTUHU
TypOyJIEHTHOCTU MOTOKA TOIJIMBA HA BBIXOJE M3 PACHBUIMBAIOIINX OTBEPCTUH U
YKa3aHHBIX ITOKa3aTesned pacnbuiMBaHus. [IpemioxkeH KOMIUIEKC, Olpenesnse-
MBI B BHJIC OTHOIICHUS KWHETUYECKON SHEPrHH TYypOYJICHTHOCTH TMOTOKa K
KBaJIpaTHOMY KOPHIO M3 BA3KOCTHU TOIUIMBA. [IpeanokeHbl KOppensiiMOHHBIE 3a-
BUCUMOCTH HCCJEAYEMBIX II0Ka3aTeJIed pPaclbUIMBaHUs TOIUIMBA OT IPEIJIO-
YKEHHOT'0 KOMILJIEKCa.
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Markov V., Devyanin S., Kamaltdinov G., Neverov V., Bowen Sa.
(BMSTU, RSAU- Moscow Timiryazev Agricultural Academy, Moscow,
SUSU, Cheliabinsk)

Numerical Investigation of the Injection and Atomization Processes of Biofuel
in the Combustion Chamber of a Diesel Engine

The relevance of the article is due to the need to improve the fuel injection
and atomization processes in transport diesel engines. These processes prede-
termine the indicators of fuel economy and exhaust gas toxicity. Improving
these processes is significant for diesel engines operating on biofuels. The article
presents a computational study of biofuels' spray parameters in the combustion
chamber of a diesel engine. The problems of using rapeseed oil as a fuel for die-
sel engines have been analyzed. The property differences between petroleum
diesel fuel and rapeseed oil lead to the transformation of the fuel injection and
atomization processes. The influence of the turbulent kinetic energy of the fuel
flow at the nozzle hole outlet of the injector on atomization parameters was
studied numerically by using CFD software Fluent. The average droplet diame-
ters and the spray cone angle were considered as the main atomization parame-
ters. The relationship between the turbulent kinetic energy at the nozzle hole
outlet and these atomization parameters has been investigated. A complex that is
defined as the ratio of the turbulent kinetic energy to the square root of the fuel’s
viscosity has been proposed. Correlation dependences of the investigated atomi-
zation parameters on the proposed complex have been obtained.
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Mapxkos B.A., Kamantnunos B.I'., Ca bosaus (acn.), Hesepos B.A. (acm.)
(MI'TY um. H.3. baymana, r. Mocksa, KOYpI'Y, r. UensOounck)
YriepoaHbie HAHOTPYOKH KaK NMPHUCAKA K CMeCeBOAY OMOTOIIMBY

AKTyaJIbHOCTh CTaThU OOYCJOBJIEHA HEOOXOAWMOCTBIO YIyYILIEHHUs TOKa-
3areyieil TOKCUYHOCTH OTpa0OTaBIIMX T'a30B TPAHCHOPTHBIX nu3eneid. OMHUM U3
COBPEMCHHBIX HAMPABICHUNA JOCTIKCHHUS TPEOYEMBIX SKOJOTUYECKHX IMOKa3a-
TeJell nu3enel sSBIsSETCs 100aBJICHHE B MOTOPHOE TOIUIMBO PAa3IMYHBIX HAHO-
MaTepuasioB. B cTaThke paccMaTpuBaeTCsi BO3MOXXHOCTH MPUMEHEHUS yTIEpPOI-
HBIX HAHOTPYOOK B KadyecTBE MPHUCAAKU K OuoToruBaM. [IpoBeneHbl ucmbITa-
Hus qusens tuna J[-243 (4 Y 11/12,5), paGoTatoiiero Ha HEPTIHOM AU3EIbHOM
TOIUIMBE C JI0OaBKaMH IMOJCOJHEYHOro Maciia B kojudecTBe 10% 1o o0beMy u
yraepoaHabix HaHoTpyOok (YHT). Ha nepBom 3Tame 3TOT JU3€nb UCCIEA0BaH Ha
HEe(DTIHOM JM3EIBHOM TOIUTMBE Tpu JoOaBieHuu B Hero 125, 250 u 500 mr/n
YHT. CmemuBanue AU3EIbHOTO TOIUIMBA C HAHOTPYOKaMu MPOBOAWIOCH C HC-
MOJIb30BAaHUEM YIIbTPA3BYKOBOU ycTaHOBKHU. [lokazaHa BO3MOXKHOCTh YJIydllle-
HUSI DKOJIOTUUECKHUX MOKa3aTesiel Ju3elisl pu 100aBJIeHUH B HEPTIHOE TU3EITb-
HOE TOIUTUBO HAaHOTPYOOK. Tak Ha pexkuMe C TIOJIHON HArpy3KOM pabOThI JU3EIs
no0aBKa B IM3EIbHOE TOIJIMBO HAHOTPYOOK B KosnuecTBe 500 Mr/j1 mo3BOJUIIO
COKPATHUTh JBIMHOCTBH OTpaboTaBIux razos ¢ 26,0 no 11,2% mo mkane Xaptpu-
mxa. Ha BTopoMm 3Tare uccienoBaH 3TOT ke AU3€Ib Ha CMeCSX He(PTSIHOro JIu-
3€JIbHOIO TOIUIMBA, MojacoidHeyHoro macina u YHT. Ha pexume ¢ mosnHOM
Harpy3Koil Mpu HCIOJIb30BaHUU B KadecTBe TormmBa cMmecu 90% (o0beMHOE)
nu3enbHoro TormBa, 10% (o6bemHoe) nmoacomHeyHoro macia u YHT B konu-
yectBe 500 mr/m mpuBeno k cHmkeHuio apiMHOCTH OI' mo 9,0% mo mkane
XapTtpumxka.
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Markov V., Kamaltdinov G., Bowen Sa., Neverov V.
(BMSTU, Moscow, SUSU, Cheliabinsk)
Carbon Nanotubes as an Additive to Mixed Biofuels

The relevance of the article is due to the need to improve the toxicity of ex-
haust gases of transport diesel engines. One of the modern directions in achiev-
ing diesel engines' required ecological characteristics is adding various nano-
materials to motor fuel. In the article, the possibility of using carbon nanotubes
as an additive to biofuel has been considered. Experimental studies were carried
out on a D-243 diesel engine running on petroleum diesel fuel added with sun-
flower oil by a volume content of 10% and carbon nanotubes (CNTSs). At the
first stage, the diesel engine was fueled by petroleum diesel fuel added with 125,
250, and 500 mg/L CNTs. CNTs were mixed with petroleum diesel fuel by us-
ing an ultrasonic unit. The possibility of improving environmental characteris-
tics of the diesel engine fueled by adding CNTs into petroleum diesel fuel was
verified. At the full load, the addition of 500 mg/L CNTs to petroleum diesel
fuel reduced the smoke opacity of the exhaust gases from 26.0 to 11.2% on the
Hartridge scale. At the second stage, the diesel engine was investigated on mix-
tures of petroleum diesel fuel, sunflower oil and CNTs. At the full load, a mix-
ture of 90 vol.% diesel fuel, 10 vol.% sunflower oil and 500 mg/L CNTs re-
duced the smoke opacity of the exhaust gases up to 9.0% on the Hartridge scale.
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Martoxun JI.M., lllaran A. (ctyxn.)
(MAZIA, r. Mocksa)
Y4éT BHyTPeHHel 1 BHEIIHEH PelUPKYJIANNY P TEIJIOBOM pacuére
nukia [JIBC

Bce nokazarenn nopuIHEBbIX ABUTATEIEH 3aBUCAT OT KOJIUYECTBA U COCTA-
Ba paboueit cmecu. KoadduimeHTsl HANMOJHEHUS Ty M OCTATOYHBIX Ta30B Y
JUIIb KOCBEHHO XapaKTEpU3YIOT COCTaB. OTH KO3()(PUIMEHTH MPUMEHSIOTCS
MCKJIFOYUTEBHO MpHU pacuerax nopmHeBblx [BC u X BenMYMHBI HE OTpa)karoT
CTEIICHb 3aIIOJIHEHUS IWJIMHPA HUA CBEXKUM 3aps/IOM, HU OCTaTOYHBIMU I'a3aMH.

B otnuune otr KO3(pPUIUMEHTOB My U Y JOAH SBISIOTCS HNOHIATHIMHU 0OILIe-
TEXHUUYECKUMU U TIO3BOJISIIOT 0ObEKTUBHO OLICHUBATh KaK COCTaB, TaK U CTEIEHb
3aMOJHEHUS TOJHOTO 00BbeMa UJIMH/IPA CBEXKUM 3apsA0oM / BO3ILYXOM, TO €CTh
— HanoJHeHue. [Ipy U3BeCTHBIX 3HAUEHUAX J10JIeH KOMIIOHEHTOB pabouell cMecu
yI00HO OLIEHUBATh BIMSIHUE U3MEHEHHSI €€ COCTaBa Ha MOKa3aTeu JABUTaTelid, a
JIOJIs1 OCTAaTOYHBIX I'a30B SBISAETCS OCHOBHBIM M, IO CYyTH, €IMHCTBEHHBIM OILl€-
HOYHBIM KPUTEPUEM CTETIEHU BHYTPEHHENW PELUPKYJIALINH.

Bnusinue Ha BHIOPOCHI OKCHAOB a30Ta Moja4yeil Ha BIYCK U3MEHSIEMOI0 KO-
JIMYECTBA MPOIYKTOB CrOPaHMs CBSI3aHO C OCHAILIEHWEM JBHUTATENs JIOMOJIHU-
TEJIBHOM CUCTEMOM — CUCTEMOW PELUPKYJALUU. BIuATs Ha COOTHOILIEHUE NOJIEN
CBEJKETO 3aps/la U HEUTPAIbHBIX NMPOAYKTOB CTOPAHHS BO3MOYKHO TaKKE ITyTEM
u3MeHeHus (a3 razopacrnpeaeneHus. B 3ToM ciiydyae BapbUpoBaHUE TapaMETPOB
pabouell cMecH B TOYKE «a» U OCTAaTOYHBIX T'a30B B TOYKA «I» WHAMKATOPHOMN
JTuarpaMMbl TIPUBOAMT K M3MeHeHuto Aoiau O’ B paGoueil cMecH, TO €CTh M03-

BOJIACT BJIMATH HAa CTCIICHD BHYTpeHHeﬁ PCUOUPKYIIALNHA.
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Matiukhin L., Shagan A.
(MADI, Moscow)
The thermal calculation of the piston internal combustion engine’s cycle in
view of internal and external recirculation

All piston engine performances depend on the quantity and composition of
the working mixture. The volumetric efficiency nv and coefficient of residual
gases y only indirectly characterize the composition. These notions are used only
in the calculations of piston ICEs and their values do not reflect the degree of
filling of the cylinder neither with fresh charge nor with residual gases.

In contrast to the coefficients 1y and y the volumetric fractions are general
technical notions and allow objective assessment of both the composition and
the degree of filling of the full cylinder’s volume with fresh charge /air (that is
the filling). At known values, the components of the working mix are conven-
iently estimate the effect of the change in its composition on the engine’s per-
formances, and the fraction of residual gases is the main and, in fact, the sole es-
timate criterion for internal recirculation.

The effect on nitrogen oxide emissions of a variable amount of combustion
products needs an equipping the engine with an additional system — a recycling
system. It is also possible to influence the fraction of fresh charge and neutral
combustion products by changing the phases of gas distribution. In this case, the
variation of the parameters of the working mixture at the point "a" and the of re-
sidual gases at the point "r" of the indicator chart make possible the changes in
the proportion of residual gases in the working mix, i.e. it allows an influence on
the degree of internal recirculation.
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Muxkepun H.A., Tep-Mxkptuussia I'.I'., 'maBu3nun B.B.
(HAMU, r. Mockga)
Iyt o0ecnevyenust JierkOBLIMH aBTOMOOMJISIMH NEePCIEeKTUBHBIX
TPe0OBaHMI 0 BHIOpPOCAM B pe3yJibTaTe UCIapeHni

Br16pock! B pe3ynbTaTe ucapeHus: JOXOAAT A0 MOJOBUHBI OT BCEX 3arpss-
HEHUM, BBIJEISEMBIX aBTOMOOWIISIMHU, BKIIIOYAsl UX ABUTATENId. DTH BBIOPOCHI
COCTOSIT M3 JIeTyunux oprannyeckux coeauHeHuil (JIOC) umm yrieBoaopojos,
BBIJICIISIIOIINXCS W3 TOIUIMBHOM CHUCTEMBI, PE3MHBI U JIPYTUX IUIACTMACCOBBIX
KOMIIOHEHTOB TPAHCHOPTHOI'O CPEJICTBA, HAIIPUMED, IIMHBI, INIACTUKOBASI BHYT-
pPEHHSII U BHELIHAS OTAENIKa, KOBPOBBIE MOKPBITHS W T.J. B mocienHue rojsl
HA0JII0JaeTCs 3HAUUTEIBHOE YKECTOUEHUE TPEOOBAHUHN K MTPEIEIbHOMY YPOBHIO
BBIOPOCOB B pe3yJibTaTe UCHApEeHUsl. PAaCCMOTpPEHbI aCeKThl, BIUSIOIINE Ha Te-
HEpaluo NapoB yrieBOAOPOIOB, KOTOPBIE BBIIACISIIOTCA U3 TOILIMBHOM CHUCTE-
MBI, MMOCKOJBbKY OHU IPEICTaBIIAIOT COOOW OCHOBHBIE MCTOYHHUKH BBIOPOCOB B
pe3ysbTaTe UCIAPEHUs OT TPAHCIIOPTHBIX CPEACTB. AHAIM3UPYIOTCS OCHOBHBIE
MCTOYHUKU BBIOPOCOB YIJIEBOJOPOJOB: B pe3yibTaTe CYTOYHBIX MEpenaioB
TEeMIEpPATyp, NPU ABUKEHUHU, B PE3YJIbTATE TOPSAYETO HACHIIIECHUS, U3-3a IPOHU-
aEMOCTH MaTepHUaJIOB, a TAK)Ke BHIOPOCHI IIPH 3alPABKE.
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Mikerin N., Ter-Mkrtichyan G., Glaviznin V.
(NAMI, Moscow)
Opportunities for providing passenger cars with promising requirements for
evaporative emissions

Evaporative emissions account for up to half of all pollution emitted by ve-
hicles, including their engines. These emissions consist of volatile organic com-
pounds (VOCs) or hydrocarbons emitted from the fuel system, rubber and other
plastic vehicle components such as tires, plastic interior and exterior trims, car-
pets, etc. In recent years, there has been a significant tightening of the require-
ments for limit values for evaporative emissions. The aspects influencing the
generation of hydrocarbon vapors that are emitted from the fuel system are con-
sidered, since they are the main sources of evaporative emissions from vehicles.
The main sources of hydrocarbon emissions are analyzed: resting loss, running
loss, hot soak, refueling.
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Hacnenckos B.A. (ctyn.), baceipos P.P.
(HaGepexnouennunuckuii uHCTUTYT «KDVY», r. Habepexubie Uennbr)
0030p razo0a1JIOHHOT0 000PYI0BAHUS

B nocnennee Bpems akTyalIn3UpOBaIOCh TAKOE MOHATHE, KaK Ta300aIoH-
HOe oOopymoBaHrne. MHOTHE aBTOMIOOUTENN pAacCMaTPUBAIOT JAHHYIO YCTaHOB-
Ky Ha CBOM aBTOMOOWJIb, HEKOTOPHIE CMOTPST HAa 3TO CO CTOPOHBI IKOJIOTHH,
JPYTUM Ba)KHO YMEHBIIUTH PacXojbl HA aBTOMOOWJIb, TaK KaK IIEHBI HA JU3ENb
WJIU TOIUIMBO OCTAaBJISIIOT JKeJaTh Jryuiiero. Ho Takke razodamionHoe o6opyao-
BaHHUE MMEET JOCTATOYHO OOJIBIIYI0O CTOMMOCTh U BCJIEACTBHUE ATOTO MHOTHE
COMHEBAIOTCSI, CTOUT-JIM YCTAHABIMBATh ATy CHCTEMY Ha MX aBTOMOOWIIb.

[enpro maHHOW pabOTHI ABJISIETCS OMPOBEPTHYTH MHOTHE MUK O Ta300ali-
JIOHHOM 00OpYyIOBaHHUH, TAKKE€ PACCMOTPETh C TEXHUYECKOH CTOPOHBI TaHHYIO
CUCTEMY U CaMO€ TJIaBHOE JI0Ka3aTh, YTO JIaHHAs CUCTEMa SIBJIICTCS ONTHUMAalb-
HBIM BapUAHTOM IIOYTH JIJII MHOTHX aBTOMOOWJIMCTOB, KOTOPBHIC TIPOBOIAT JO-
CTaTOYHO MHOTO BpeMeHHU B jopore. U Takke, 4To razo0auioHHOe 000pyaoBa-
HUE SIBISIETCA SKOJOTMYHBIM, 4 camMoe TJIaBHOE O€30MacHBIM, HO C TEM YCIIOBHU-
€M, 4TO MPOBOJATCS ONPEACICHHBIN Psifl padOT, TO €CTh PEryJIUPOBKA UITU 3aMe-
Ha PaCXOIHHUKOB.

Takke xo4eTcsi paccka3aTh MPO MOKOJEHHUS Ta300aJIOHHOTO 000pyI0Ba-
HUS, KOTOPBIC CYIIECTBYIOT Ha JaHHBIK MOMEHT. [loBegaTh O CyIIECTBYIOIIUX

Fa3006pa3HI>IX BHUAaX TOIINIMBA M TaK JKC JaTb XapPaKTCPUCTUKY 3THUX TOILIHUB.
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Nasledskov V., Basyrov R.
(Naberezhnye Chelny Institute of Kazan Federal University
«Kazan (Volga Region) Federal University», Naberezhnye Chelny)
Overview of gas cylinder equipment

Recently, the concept of gas cylinder equipment has been updated. Many
motorists consider this installation on their car, some look at it from the envi-
ronmental side, others it is important to reduce the cost of the car, as the price of
diesel or fuel leaves much to be desired. But also gas cylinder equipment has a
rather high cost and as a result, many people doubt whether it is worth installing
this system on their car.

The purpose of this work is to refute many myths about gas cylinder
equipment, also consider the technical side of this system and most importantly
prove that this system is the best option for almost many motorists who spend a
lot of time on the road. And also that the gas cylinder equipment is eco-friendly,
and most importantly safe, but with the condition that a certain number of works
are carried out, that is, adjustment or replacement of consumables.

| also want to tell you about the generations of gas cylinder equipment that
exist at the moment. Tell us about the existing gaseous fuels and also give a de-
scription of these fuels.

75



Hryen Txun Kyuns (acn.), dynun A.1O., dymkun [1.B.,
['omomonoB B.J1. (ctya.), lllyctpoB A.A. (cTya.)
(MAIY, r. MockBa)
Biusinue pe:xkuMa TeuyeHusl TOMJIMBA HA KoJle0aHusl 1aBjieHus B 00bemMax
AKKYMYJSITOPHO! TOIJIMBHOM CUCTEMbI, CONPOBOKIAOIIME MPOLECC
BIPBICKUBAHUS

OCHOBHBIE TEHACHIMU PA3BUTHS aKKyMYJISTOPHOM TOIUIMBHOW CUCTEMBI:
MOBBIIICHNUE JTABJICHHSI BIPBICKUBAHUS; 00ECTIEYEeHHE MHOTOKPAaTHOTO BIPBICKH-
BaHUsl C YNPABICHUEM IEPEIHUM (PPOHTOM XAPAKTEPUCTUKHU BIPBICKHBAHMUS;
OopraHu3alys paclpeiesieHus TOIUIMBa B Kamepe cropanus. [Ipouecc Tomnmmso-
[I0JIa4YX BO MHOTOM OIPEIEISIETCS JUIMTEIBHOCTBIO YIPABIIIOIIETO UMITYJIbCa U
JTABJICHUEM B TOIUIMBHOM aKKymyJisiTope. OH Take 3aBUCUT OT BOJIHOBBIX SIB-
JICHU! B JIMHUH BBICOKOTO JIaBJICHUS, KOTOPBIM OKa3bIBAECT CYIIECTBEHHOE BIIMS-
HUE TP MHOTOKPAaTHOM BIIpbICKMBaHMU. [IpencTaBiena MeToauka U pe3ysbTa-
Thl UCCJIEIOBAHUS BIIMSHUS PEKUMa TEUEHUS TOIUIMBA HA KOJICOAHUs JaBJICHMUS
B 00bE€MaxX aKKyMYJISITOPHOM TOIJIMBHOM CHCTEMBI, COMPOBOXKIAOIINE MTPOLIECC
BIIPBICKMBAHMS. Bxoze nccneaoBanus TOILUIMBO MOAABAIOCh YEpE3 paclblUIMBa-
I0II1E OTBEPCTUS (POPCYHKH B KaMepy MOCTOSTHHOTO 00beMa ¢ KaTuOPOBaHHBIM
OTBEPCTHUEM JUISl €r0 CIMBA B JIMHUIO HU3KOrO JaBieHus. [IpuMeHenue xukie-
POB Pa3IMYHOrO JUaMEeTpa MO3BOJIAJIO MOJYYUTh PA3IMYHYIO BEJIMYMHY U Xa-

PAKTCPp U3MCHCHUS ITPOTUBOAABIICHNA BO BPCMA TOINIMBOIIOAAYH.
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Nguyen Thin Quynh, Dunin A., Dushkin P., Golomonov B., Shustrov A.
(MADI, Moscow)
Influence of the fuel flow mode on pressure oscillations in the volumes of the
Common Rail fuel system accompanying the injection process

The main trends in the development of the Common Rail fuel system: in-
creasing the injection pressure; providing multiple injection with leading edge
control of the injection rate; organization of fuel distribution in the combustion
chamber. The fuel supply process is largely determined by the duration of the
control pulse and the pressure in the Common Rail. It also depends on pressure
oscillations in the high-pressure line, which has a significant effect on multiple
injection. the method and results of the study of the influence of the fuel flow
regime on pressure fluctuations in the volumes of the Common Rail fuel system
accompanying the injection process are presented. at the entrance of the study,
fuel was fed through the spray holes of the nozzle into a constant volume cham-
ber with a calibrated hole for its discharge into the low-pressure line. the use of
jets of different diameters made it possible to obtain a different amount and na-
ture of the change in back pressure during fuel supply.
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CaBacrenko J.A., CaBacrenko A.A., MockBuué€B P.A. (cTya.)
(MAIY, r. MockBa)
dopcupoBaHHe YeTHIPEXTAKTHOIO ABUraTe/ sl B 00J1aCTH HU3KHUX YACTOT
BpAallleHUs MEPEeBOIOM HA PadoTy MO ABYXTAKTHOMY ITHKJTY

B cratee paccMOTpeH JABHUrarteilb, CHPOCKTUPOBAHHBIA KOMIIAHHUEH
Ricardo 2/4Sight, B kauecTBe mpuMepa Mo MEPEBOYy YETHIPEXTAKTHOTO IMKIIA
ero pa®oThl Ha 2-X TaKTHBIM IIMKJI Ha HU3KUX 4YacToTax BpaileHus. Llemsio
JAHHBIX HWCCJIEAOBAHMI SIBJISUIOCH ITOBBIIIEHHE MOIIHOCTHBIX IIOKa3aTeNeu
OCH3MHOBOI'O JIBUraTelsi CIIOPTUBHOIO MOTOLMKIA. PaccMOTpeHbl W H3y4yeHbI
OCHOBHBIE CXEMBI U XapaKTEPUCTUKU OCH3MHOBOT'O JBUTATENS C YMEHBIICHHBIM
pabounM  00BEMOM,  CHOCOOHBIM  IIJIaBHO  NEPEKIIIOYAThCA  MEXKIY
YETBIPEXTAKTHBIM U JBYXTAKTHBIM PEKUMOM padoThl. CrucreMa 3peKTUBHOTO
CrOpaHus, CHOCOOHast paboTaTh B JBYX- M YETHIPEXTAKTHOM pEXHUME, Oblia
pa3paboTaHa €  HUCIOJB30BAaHUEM  OJHOMEPHOTO M TPEXMEPHOIo
ra30lMHAMUYECKOT0 MOJEIUPOBAHUS C MOMOIIBIO METO/A aBTOONTHMH3ALUU.
OKcnepuMeHTAIbHBIA  JBUrareiabr V6 pa-0ouum ob0bemom 2,1 nutpa,
OCHAILIEHHBIN CJIOKHOU CHUCTEMOU YIIpABJIICHUSA 51 IIPOTOTUIIOM
AIEKTPOTUAPABIMUECKON CUCTEMBI KJIAllaHOB, IOCTUTAJl MTOKa3artesnei 6omee 220
H™m/mutp co cTaOMiIbHBIM KPYTSIIUM MOMEHTOM U 0€3 MPOITYCKOB 3a)KUTaHUSI.
MopenupoBanue mnokaszano 27%-yr 5KOHOMUIO TommmBa B mukiae EC mo
CPaBHEHHIO C OOBIUHBIM JIBUTATENIEM TaKOM K€ MOLTHOCTH.
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Savastenko E., Savastenko A., Moskvichev R.
(MADI, Moscow)
Four-stroke engine boosting at the low rotation speeds area with conversion to
a two-stroke cycle

The article considers an engine 2/4Sight designed by Ricardo as an
example of converting a four-stroke engine to a 2-stroke cycle at low speeds to
improve the power qualities of a sport bike gasoline engine. There are
considered and studied the main circuits and characteristics of the gasoline
engine with a reduced working volume, capable of smoothly switching between
four-stroke and two-stroke operating modes. The efficient combustion system,
capable of oper-ating in two- and four-stroke modes, was developed using one-
dimensional and three-dimensional gas-dynamic modeling using the auto-
optimization method. The experimental 2.1L V6 engine achieved over 220
N*m/L with stable torque and no misfire. It is equipped with a sophisticated
control system and a prototype electro-hydraulic valve system. Simulations have
shown a fuel economy advantage of 27% in the EU cycle compared with a
conventional engine of the same power.
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Cadponos I1.B., Anekcees U.B., borganos C.H.
(MAIU, 2. Mockea)
BiusiHue MOMEeHTA HHEPIIUH MAXOBHKA
HA KoJIe0aHUS IBUTaTe/IA HA NMOJABECKe

B crarbe onucanue pu3nyecKux MPUYMH, BHI3BIBAIOIINX KOJICOaHUS IBUTA-
TEJsI Ha TOABECKE Ha PEeKUMaX X0J0cToro xoja. Jlaercs o00CHOBaHUE MPEATO-
J0XkeHUs1 00 MHEPIUOHHOM XapaKTepe 3TUX IMPHUYMH, BBI3BIBAEMBIX HEPABHO-
MEPHOCTBIO YIJIOBOM CKOPOCTH KoJieH4YaTtoro Baja. [IpuBoAsiTCS OCHOBHBIE 3a-
BHCHMOCTH JUIsI MOJEIUPOBAHNS CHJIOBBIX BO3JIECUCTBUI Ha KOPITYC JABUTATEIIs
Ha pexXuMax XoJIocToro xoja. IIpuBonadrcst pe3yiabTaThl MOJETUPOBAHMS KOJe-
OaHuil nBUTATENS] HA XOJOCTOM XOJy MpPH Pa3IMYHBIX BEJIMYHMHAX MOMEHTA
WHEPIIMM MaXOBUKA W PA3JIMYHON HEPaBHOMEPHOCTHU BpAILCHHS KOJEHYATOIrO
Bana. [Ipu »TOM pe3ynbpTHpyrOIIas HEPAaBHOMEPHOCTh IPEACTABIECHA Kak pe-
3yJIbTaT KUHEMATUYECKON HEPAaBHOMEPHOCTH M HEPAaBHOMEPHOCTH, BbI3BAaHHOM
HEBOCIPOBOJUMOCTBIO pabounx mporeccoB. [IpencraBnensl, Tak e pe3yibTa-
Thl HATYPHBIX AKCIIEPUMEHTOB 0 U3MEPEHUI0 BUOPOAKTUBHOCTU JBUTATENS HA
MIOJIBECKE INIPU Pa3IM4YHBIX MOMEHTaX MHEpLUUH Bpamaromuxcs aeraneu. [Toka-
3aHa XOpollasi CXOAUMOCTb PE3yJIbTAaTOB MOJIETUPOBAHMS C HATYPHBIMH JKCIIe-
pUMEHTaMU.
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Safronov P., Alekseev I., Bogdanov S.
(MADI, Moscow)
Influence of the flywheel moment of inertia on engine vibrations
on the suspension

The article describes the physical reasons that cause the engine to vibrate
on the suspension at idle. The assumed assumption about the inertial nature of
these reasons caused by the uneven angular velocity of the crankshaft. The main
dependences for modeling the force effects on the engine casing at idle modes
are given. The results of simulation of engine idling vibrations at different val-
ues of the flywheel moment of inertia and uneven rotation of the crankshaft are
presented. In this case, the resulting unevenness is presented as a result of kine-
matic unevenness and unevenness caused by non-conductivity of working pro-
cesses. Presented are also the results of field experiments to measure the vibra-
tion activity of the engine on the suspension at various moments of inertia of ro-
tating parts. Good convergence of simulation results with field experiments is
shown.
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Cwmupnos C.B., Aatunos 10.A., Xamude X. (acr.)
(PYH, r. Mocksa)
IlepcneKTHBBI UCIIOJIB30BAHUA CBOOOHO-TIOPIIHEBBIX
aBuraresieil CTupjaunra

B nacTtosiee Bpems IJIaBHbIMU HampaBJICHUSAMH TIPHU pa3paboTKe dHepre-
TUYECKUX YCTAHOBOK SIBJISIFOTCSI yMEHBIIIEHUE BEIOPOCOB TOKCUYHBIX BEIIECTB B
COOTBETCTBHUH C NMPUHATHIMU HOPMAMH, IOBBIIIEHNE 3KOHOMHUYHOCTH IpU obec-
NeYeHUn TpeOyeMOoil MOIIHOCTH M HAAEKHOCTH padboThl. Poct morpedieHus
IPUPOJIHBIX PECYpPCOB BO BCEM MHPE HAHOCUT 3HAYUTENBHBIM yHiepO OKpyka-
IOLLEH Cpelie U YyrpoxaeT OyayieMy yenoBedecTBa. Vcnoiap30BaHue abTepHa-
TUBHBIX UCTOYHHUKOB 3HEPIHUHU - OJUH U3 3PPEKTUBHBIX METOAOB PEUICHUS ITON
cepbe3Hoil mpobsiembl. CBOOOAHO-MOpITHEBOM ABUrateib CTUpPIUHTA MOXKET
3¢ (EKTUBHO HCIOJIB30BATh PA3IUYHbIE UCTOYHUKU SHEPTUH, TOIJIMBA pa3iny-
HOT'O COCTaBa JJIsl IPOU3BOACTBA MEXAaHUYECKON WM AIEKTPUYECKOW SHEPTUu.
B nanHOW cTaThe mIpeacTaBiieH CBOOOJHO-TOPIIHEBOM aBurareiab CTHUpiuHTa
(FPSE), 0cOOEHHOCTH KOHCTPYKIMH, TEPMOJUHAMUYECKUE XapaKTEPUCTUKH,
€ro NpeuMylIecTBa U HegocTaTku. [IpuBOAUTCS aHaIM3 MaTEMaTUYECKUX MOJIE-
Jed pacyera SHEPreTUYECKMX M IKOHOMHUYECKHX MOKAa3aTelie JaHHOM KOH-
ctpykuuu jasurarens Ctupnuara. IIpoBeneH aHaau3 OCHOBHBIX COCTaBIIIOLIUX
HPHEPreTUYecKoro  OajlaHca W BO3MOXXHOCTU  YJIY4YLIEHUS  TEXHHUKO-
HPKOHOMHUYECKHUX TMoKa3zareneil npuratens. OOCyknar0Tcsl HallpaBiIeHUs YCOBEP-
IIEHCTBOBAHUS KOHCTPYKIIMM U NPAKTUYECKOE MPUMEHEHHE CBOOOJIHO-

IMOPIITHCBOI'O ABUT'ATCILA CTI/IpJ'II/IHFa.

82



Smirnov S., Antipov Y., Halife H.
(RUDN, Moscow)
The application prospects of the free-piston Stirling engines

Nowadays, the main aim in the development of power plants is the reduc-
tion of toxic emissions in accordance with the accepted standards, increasing the
efficiency while ensuring the required power and reliability of operation. The
increasing consumption of natural resources around the world is causing signifi-
cant damage to the environment and threatening the future of humanity. The use
of alternative energy sources is one of the effective methods for solving this se-
rious problem. The free-piston Stirling engine can effectively use various
sources of energy, fuels of various compositions and convert it to mechanical or
electrical energy. This article presents a free-piston Stirling engine (FPSE), de-
sign features, thermodynamic characteristics and its advantages and disad-
vantages. Then, the analysis of the mathematical models for calculating the en-
ergy and economic indicators of the FPSE is presented. In addition, the analysis
of the main components of the energy balance and the possibility of improving
the technical and economic indicators of the engine is discussed. Finally, meth-
ods of improving the design and practical application of the free-piston Stirling
engine are discussed.
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Cwmupnos C.B.,3aeB U.A., MakapoB A.P., Xynaii6eprenosa I'.T. (cTyn.)
(PYH, r. Mocksa)
HUccaenoBanue 3¢ peKTUBHOCTH M NMPeEIe/I0OB pean3anuu
TEPMOJAMHAMMYECKHUX MPoIeccoB nukiaa Muuiepa
€ YKOpPO4eHHBbIM BIyckoMm B /IBC

CraTbs MOCBAIIEHA HCCIECJOBAHUIO BO3MOXHOCTEH MOBBIIICHUS TEXHUKO-
HPKOHOMHUYECKHUX MOKa3aTesel aurarens BHyTpeHHero cropanus ([BC) 3a cuer
UCIIOJIb30BaHUsl LMKIa Muiiepa ¢ yKOpOYEHHbIM BIyckoM. HccienoBanue
TEPMOAUHAMHUYECKOH 3(h(HEKTUBHOCTU MPOBOAMIOCH Ul I€UCTBUTEIBHBIX IIUK-
JIOB Ha OJTHO30HHOW MaTeMaThudeckol Mojenu padouux npoiueccos JIBC. Onpe-
JIeJIEHNE BO3MOKHBIX IPENIETIOB HCIIOJIb30BaHUs LMKIa Muiiepa, 00yciaoBiIeH-
HBIX BOBHHMKHOBEHUEM JETOHAILIMH, TPOBOJUIIOCH HA OCHOBE JIByX30HHOI Mate-
MaTHUYECKONH MOJENU pabounX MPOIECCOB U JETAIbHOIO KMHETUYECKOTO MeXa-
HU3Ma BOCIJIJAMEHEHUS TOIJIMBO-BO3YIIHOM cMecH. [Ipu yKkopoueHHOM BITycCKe
YXYALIAeTCs] HaIllOJIHEHUE, CHUXKaeTcs (pakTUUYecKasi CTENEeHb CKaTus U, CIe0-
BaTEJIbHO, YMEHBLIAETCS MOILHOCTh, MOATOMY MJI JOCTHXKEHUSI TpPeOyeMbIX
MOIIHOCTHBIX TOKa3arene HeoOXOJUMO HCIIOJIb30BAHME HAJJlyBa U yBEJIHYe-
HUE (DAKTUYECKON CTENEHU CKATUs 3a CYET CHUXKEHHUS 00beMa KaMephl cropa-
Husl. I3MeHeHue pakTUYecKol CTEeNeHn CxKaTHsl OCYILECTBIISUIOCH 33 CUET U3Me-
HEHHSI MOMEHTA 3aKpBITUS BIIYCKHOTO KJanaHa 1o npuxoxaa nopuHs B HMT.
[TpoBeneHs! pacueTHbIE UCCIIEOBAHUS BIUSHUS (PAKTUUECKON CTETIEHU CXKATHS,
CTENEHU paclIMpeHHsl (F€OMETPUUYECKON CTETEeHH CXaTHsl), JaBJICHUS HalalyBa
Ha TEPMOJMHAMHUYECKHE IMapaMeTphbl JIEHCTBUTEIBHOIO IMKJIA, MOIIHOCTHBIE,
sKkoHOMHUYeckue nokazatenu J(BC, a Takke onpeaesieHbl IpeaeIbHbIE 3HAYCHUS
ATUX MapamMeTpoB, oOecTeurBaroIINe 0€3/1eTOHAIIMOHHYIO0 pa0oTy JIBUTATENS.

84



Smirnov S., Zaev |., Makarov A., Khudaibergenova G.
(RUDN, Moscow)
Study of the thermodynamic efficiency and detonation limits
of internal combustion engine with Miller cycle with early intake valve closure

The article is devoted to the study of the possibilities of increasing the
technical and economic indicators of an internal combustion engine (ICE)
through the use of the Miller cycle with early intake valve closure. The study of
the thermodynamic efficiency was carried out for real cycles based on a single-
zone thermodynamic model of the internal combustion engine with spark igni-
tion. Determination of the limits for increase in the efficiency of the Miller cycle
caused by the onset of detonation was carried out on the basis of a two-zone
thermodynamic model of engine cycle and a detailed kinetic mechanism of igni-
tion of the fuel-air mixture. When the intake is shortened, the actual compres-
sion ratio is reduced and therefore the power is reduced, so the charging is re-
quired. The change in the actual compression was carried out by changing the
moment of the intake valve closure before BDC. Simulations are performed with
variations in actual compression ratio, geometric compression ratio (expansion
ratio), charging pressure to study the effect of this variables on the thermody-
namic parameters of the cycle, power and economic parameters of the internal
combustion engine, as well as the estimated limiting values of these parameters,
providing detonation-free operation of the engine.
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Cmupnos C.B., Makapos A.P., BopoObeB A.A. (act.)
(PYH, r. Mocksa)
Oco0eHHOCTH HCCJIeI0BAHUS THAPOAMHAMMYECKON CMAa3KU I00KU MOPIIHS ¢
yueroM aedopmanuii

OCHOBHBIMM HamNpaBJICHUSAMHU PA3BUTUS COBPEMEHHOIO 3HEPTETHYECKOTO
MaIlIMHOCTPOEHUS SBJISIETCS TMOBBIIIEHWE MOUIHOCTHBIX, YJIY4YIIEHHE SKOHOMHU-
YECKUX M DKOJIOTMUECKHUX IMOKa3aTeslel ¢ 00ecrieueHneM BhICOKOW HaJeKHOCTH
paboTsl aBuraresis. OMHUM U3 OCHOBHBIX Y3JIOB, BIUSIIONIUX KaK Ha HAJIE)KHOCTh
paboThI MOPIIHEBOTO JABUTATENSA, TAK U HA MOUTHOCTHBIC U YKOHOMHUYECKHE T10-
Ka3aTelu SIBJISETCS MOpIIHEeBas Tpynmna ABuratess. B Hacrosiiee BpeMs Mpoek-
tupoBanue J[BC mpoBOIHUTCS C UCIOJIB30BAHUEM KOMIBIOTEPHOTO MOJEIHUPO-
BaHMUS.

B pabote npencraBneHa pazpaboTaHHas aBTOpaMU METOJMKA MPOBEICHHUS
MCCIICIOBAaHUM, HaIlpaBlIeHHas: Ha Pa3paOOTKy KOHCTPYKIMH TMOPIIHS, KOTOpas
00eCIeyuT KUAKOCTHOE TPEHUS B COMPSIKEHUH F00Ka MOpIIHS — uiauHap. Oco-
00€ BHUMAaHHE YAEJICHO OLIEHKE TOYHOCTH MOJYYEHHBIX pe3ynbTaTtoB. OnucaHa
METO/MKA TPOBENCHUS BEpUPUKAINKU KOHEUHO-IJIEMEHTHOW MOJENHU pacyeTa
nedopManuii 100K MOPIIHS C UCHOJIb30BaHUEM 0e3MOTOpHOro creHaa. [Ipuse-
JieHa TakXkKe pa3paboTaHHAs METOAMKA OIPEICICHUs] Pa3MEPOB KOHEUHO-
PA3HOCTHOM CETKH TPHU YHCICHHOM PEIICHUH YIPYro-TUAPOJMHAMUYECKON 3a-
Jlayyl U1 OLIEHKU TOYHOCTHU pacydeTa FUAPOJINHAMUYECKUX XapaKTEPUCTHK Mac-
JISTHOTO CJIOSL B COMPSIKEHUU FOOKA MOPIUIHS — MWIMHAP ¢ y4eToM aedopmariuii
100KH MOpIIHA. B pacuerax MCMOIB3YIOTCS aBTOPCKUE TIPOTPAMMHbBIC KOJIbI JJIs
KOMIIBIOTEPA.
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Smirnov S., Makarov A., Vorobyev A.
(RUDN, Moscow)
Features of the piston skirt hydrodynamic lubrication research
with consideration of deformations

The main directions of development of the modern power engineering in-
dustry are the increase of power, improvement of economic and ecological indi-
cators with the provision of high reliability of engine operation. One of the main
components influencing both reliability of piston engine performance and power
and economic indicators is the engine piston group. At present, the design of the
internal combustion engine is carried out using computer simulation.

The article presents a research methodology developed by the authors,
aimed at developing a piston design that will provide liquid friction in the con-
jugation of the piston skirt - cylinder. Particular attention is paid to the evalua-
tion of the accuracy of the results obtained. The procedure of verification of the
finite element model for calculation of deformations of a piston skirt using a
motorless stand is described. The developed technique of determination of fi-
nite-difference mesh dimensions at the numerical solution of elastic-
hydrodynamic problem for estimation of accuracy of calculation of hydrody-
namic characteristics of oil layer in conjugation of piston-cylinder skirt with
consideration of deformations of piston skirt is also covered. Author's program
codes for the computer are used in calculations.
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VYnekcun B.A.
(JHenpoBcKkHii roCyJapCTBEHHBIN arpapHO-3KOHOMUYECKUI
YHHUBEPCUTET, Y KparuHa)
JlonyuieHust M OrpaHMYeHHs NPU MHKEHEPHBIX pacyeTrax npouecca rope-
HMS B KOHBEPTHPOBAHHBIX Ira30IM3eJsX

Pacuet pabouyero mporecca ABurareneid BHyTPEHHETO CTOPAHUSI TI0O METOTY
['puneBenkoro-Ma3zuHra moyy4us1 BceoOIee Npu3HaHUuE U MOBCEMECTHOE MPH-
MeHeHue. [Ipu uHXKEeHEepHBIX pacueTax KOHBEPTUPOBAHHBIX Ha T'a3 aBTOTPAKTO-
PHBIX JU3€NIe MOSBISETCS BO3MOKHOCTh YTOUHUTH IMPUMEHSIEMBIE B pacyeTax
JlaHHbIE, MapaMeTpbl U KOID(PUIMEHTHI, OPUEHTUPYSICh, KaK MPaBUIO, HA
M3BECTHBIC TMOKAa3aTelM UCXOAHOTo ausend. [Ipu 3TOM mapameTpsl MPOLECCOB
HAIOJIHEHUSI, COKATUSl, PACIIMPEHUS U OYUCTKU LIWJIMHJAPOB MPHU pacyeTax raszo-
JU3EIBHOTO PEXMMA MaJi0 OTJIMYAIOTCA OT MapaMeTPOB MPHU paCUETaX UCXOTHO-
ro guzens. Ilpouecc cropanus B rasogusene OyJeT MMETbh OCOOCHHOCTH, CBS-
3aHHBIC C OJHOBPEMEHHBIM YYaCTHEM U >KUJKOTO M Ta3000pa3HOTO TOIUIMBA,
YTO HEOOXOJMMO YYUTHIBATh MPU UHKEHEPHBIX pacyeTax. [lo pe3ynpTaTam aHa-
JIM3a MpoIecca ropeHus cPopMyIMPOBAHA OTPAHUYCHUS, KOTOPhIE HEOOXOIUMO
YUHUTBIBATH NIPH pacueTe padoyero npouecca razousesis. OTH OrpaHuyYEeHUs pe-
IM30BaHbl B KOMIIBIOTEPHOM MporpamMe, UCIOJIb3yeMOi B y4eOHOM Ipoliiecce
Mo AUCHUIITHHAM « TpakTOphl U aBTOMOOWIN» U « TernaoBbIe ABUTATETN.
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Uleksin V.
(Dnipro State Agrarian and Economic University, Ukraine)
Assumptions and Limitations in Engineering Calculations of the Combustion
Process in Converted Gas Diesels

The calculation of the working process of internal combustion engines us-
ing the Grinevetsky-Masing method has received universal recognition and
widespread application. When engineering calculations of automotive diesel en-
gines converted to gas, it becomes possible to clarify the data, parameters and
coefficients used in the calculations, focusing, as a rule, on the known indicators
of the original diesel engine. In this case, the parameters of the processes of fill-
ing, compression, expansion and cleaning of cylinders when calculating the gas-
diesel mode differ little from the parameters when calculating the original diesel.
The combustion process in gas-diesel will have features associated with the
simultaneous participation of both liquid and gaseous fuels, which must be taken
into account in engineering calculations. Based on the results of the analysis of
the combustion process, the formulation of restrictions that must be taken into
account when calculating the working process of gas diesel These restrictions
are implemented in the computer program used in the educational process in the
disciplines "Tractors and Cars" and "Heat Engines".
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Xumuenko A.B., Mumienko H. 1.
(ABTOMOOMIBHO-T0pOXkHBIN HHCTUTYT JJoHHTY, 1. ['opioBka)
Bo3aeiicTBue cHJI HHEPUMH HA Ky30B ABTOMOOMJISI IPH OTKJII0YECHUH
IMJIMHAPOB OCTAHOBKOM MOPIIHA B IKCIIEPUMEHTAJIbHOM JBUraTeJie

B ABtoMoOunsHO-gopoxkHOM uMHCTUTYTEe ['OY BIIO «/loHeukuii Harmo-
HaJIbHBIA TEXHUYECKUN YHUBEPCUTET» HA MPOTSHKEHUU HECKOJIBKUX MOCIEIHUX
JECATUIIETUI BeleTcs pa3paboTka HETPAJAUIIMOHHBIX JABUTATENIed BHYTPEHHETO
cropanus ([IBC). OnHo U3 HampaBlIeHHIA: OTKIIOYEHUE HA YACTUYHBIX HArpy-
304YHBIX PEKUMaX OTIAEIBHBIX HUIUHAPOB IMMyTEM OCTAHOBKHU MOPIIHEH B Oeciia-
TYHHOM JIBUTATEJIe ¢ KPUBOIIUITHO-KYJIUCHBIM Mexanu3zmoM (KKM).

st yripoiieHust pa3pabOTKU U OTIAAKA KOHCTPYKIIUU AKCIIEPUMEHTAIb-
HOTO 00pa3lia JBUraTesis Co3AaHbl UMUTAIIMOHHBIC MOJIEIU €ro OTIACIbHBIX CH-
cTeM, MeXaHu3ma oTkitoueHus nuauHaApoB (MOLL), cooctBenno KKM ¢ MOLI.
Mogenu paspabortansl B cpene Matlab Simulink ¢ ucronb3oBannem mHCTPY-
MEHTOB MYJIbTHOMEHHOTO (PU3NUIECKOTO MOJCTUPOBaHUs SIMScape.

Ha ocHOBe TBEpAOTENIBHON MOJETN SKCHEPUMEHTAIBHOTO IBHUTATENS C
KKM # B0O3MOXHOCTBKO OCTaHOBKH IMOPIIHS BBIIIOJHEHO YUCIECHHOE MCCIEN0-
BaHME BHOpalM, NepeaaBaeMoil Ha Ky30B aBTOMOOWJI B TOYKAX KpEIJICHUs
JBUTATEIIs MIPU OTKJIFOYEHUH TUIUHAPOB. MoaenupoBaHre MO3BOJIUIIO OLEHUTD
CIEKTP BO3HUKAIOIIUX BHOpalUii, UX UCTOYHUKH, OOIIYIO YPaBHOBEHIEHHOCTb
HKCIIEPUMEHTAJILHOTO 00paslia, BIUSHUE BAapUAHTOB OCTAHOBKH TOPIIHEH Ha
W3MEHEHHE BUOPAIMOHHOTO BO3/ICHCTBUS Ha KY30B.

[Tonmy4yenHast kapTrHa BUOPOYCKOPEHUI TTO3BOJINAIIA OTIPEIETUTh KOHCTPYK-
TUBHBIE MEPOIPUATHS 10 YPAaBHOBEUIMBAHUIO 4-X HUIUHIPOBOTO JABUTATENS C
KKM u anroput™ OTKIHOYEHUS [TUIUHAPOB JIJIsi CHUXKEHUST BO3ICUCTBHUSI.

JlanHoe WuCCleoBaHWEe — OJIUH W3 JTAloB pa3paboTKu OeclaTyHHOTO
JIBC ¢ oTkiItoueHHeM LUJIMHIPOB, KOTOPbIA TpeOyeT MPUMEHEHUS] CUCTEMHOTO
MOIX0/1a U UMUTAIIMOHHOTO MOJICTTUPOBAHMS paOOTHI JBUTATEINS B IIEJIOM.
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Khimchenko A., Mishchenko N.
(Automobile and Highway Institute of Donetsk National Technical University,
Gorlovka)
Impact of inertia forces on the car body off the experimental engine
when the cylinders are deactivation by stopping the piston

Over the past few decades, the development of unconventional internal
combustion engines (ICE) has been underway at the Automobile and Road Insti-
tute of the Donetsk National Technical University. One of the directions: shut-
off at partial load conditions of individual cylinders by stopping the pistons in
engine without the connecting rod with a crank and rocker mechanism (CRM).

To simplify the development and debugging of the design of the experi-
mental model of the engine, simulation models of its individual systems: the cyl-
inder deactivation mechanism (CDM) and the actual CRM with CDM were cre-
ated. The models was developed in Matlab Simulink environment using Sim-
scape multi-domain physical modeling tools.

On the basis of a solid model of an experimental engine with a CRM and
the possibility of stopping the piston, a numerical study of the vibration trans-
mitted to the car body at the engine mounting points when the cylinders are dis-
connected has been carried out. Modeling made it possible to evaluate the spec-
trum of emerging vibrations, their sources, the general equilibrium of the exper-
imental sample, the effect of piston stopping options on changing the vibration
effect on the body.

The resulting picture of vibration accelerations made it possible to deter-
mine constructive measures for balancing a 4-cylinder engine with CRM and an
algorithm for deactivation cylinders to reduce vibration.

This study is one of the stages in the development of a connecting rod-
absent internal combustion engine with cylinder deactivation, which require the
use of a systematic approach and simulation of the engine as a whole,
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[ITa6anoB A.B., Konaparses J.B., dynun A.IO.
(HAMU, MAJIN, r. MockBa)
CHuxeHHe a30TOCOIEPKAINMX BPeIHbIX BHIOPOCOB
¢ orpadoTaBmiuMu radamu auseJbHbIX IBC rpy3oBbix aBToOMoOMICH

B nokmazne paccmotpena mpoOiiemMa CHUKEHUS 3arps3HeHUsT aTMOCHEPHOTO
BO3/[yXa OTpa0OTaHHBIMM T'a3aMH I'Py30BBIMM aBTOMOOWISMHM Ha aBTOCTpajax.
[IpuBeneHa oreHka BO3JAEMCTBUS aBTOTPAHCIIOPTA HA BO3IYIIHYIO CPEy aBTO-
cTpal. PaccMOTpeHbI XapaKTEpPUCTUKHU BPEIHOIO BO3IEUCTBUS OKCUAOB a30Ta Ha
opraHusM uesioBeka. lIpu paccMoTpeHMM HOPMHUPOBAHMS BBIOPOCOB BPEIHBIX
BELIECTB OOJIBbIIOE 3HAUEHUE MMEET HE TOJIBKO MX KOJMYECTBEHHOE 3HAUEHUE,
HO KJIacC OMACHOCTH BPEIHOro BemecTBa. OTMeUeHa akTyalbHOCTh COBEPIICH-
CTBOBAHMSI CUCTEMBbI CUCTEM HEWTpaJIU3alliy BHIOPOCOB AJIs TPY30BBIX aBTOMO-
owiel. B cBs3M ¢ 3TUM IPEaioKEeHbl MOAXOMbI MO JalbHEHIIEMY COBEPIIECH-
CTBOBAHMIO METOJIOB CHMKEHUS 3HaUEHUI BRIOPOCOB OKCUI0B a3zoTa. IIpenara-
eTCsl CXeMa MPAKTUYECKON peanu3aluy Mnpolecca nojiayd MOYEBUHBI B IIMJIUH-
JpbI qU3eisl NpUMEHEHUEM JByKaHalnbHOU popcyHku. Takue cxeMbl pazpabora-
HBI JIJIS1 IBUTATeNell BHYTPEHHETO CTOPAaHUsI U UMEIOT CEpUMHOE MPUMEHEHHE B

ABYXTOIINIMBHBIX CUCTCMAX.
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Shabanov A., Kondrat’ev D., Dunin A.
(NAMI, MADI, Moscow)
Reduction of nitrogen-containing toxic emissions from the exhaust gases
of trucks diesel engines

The report considers the problem of reducing air pollution by exhaust gases
from trucks on highways. An assessment of the impact of motor transport on the
air environment of motorways is given. The characteristics of the harmful ef-
fects of nitrogen oxides on the human body are considered. When considering
the regulation of emissions of harmful substances, not only their quantitative
value, but also the hazard class of the harmful substance is of great importance.
The urgency of improving the system of emission control systems for trucks is
noted. in this regard, approaches for further improvement of methods for reduc-
ing nitrogen oxide emissions are proposed. the scheme of practical implementa-
tion of the process of urea supply to diesel cylinders using a two-channel nozzle
is proposed. such schemes are developed for internal combustion engines and
have serial application in dual-fuel systems.
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Iatixkuu A.Il., I'anne U.P.
(TTY, r. TonparTh)
Oco0eHHOCTH paCTIPOCTPAHECHHUS IJIAMEHU B HAYAJIbHOM
U OCHOBHOM (pa3e cropaHus

PaccMoTpeHbl 0COOEHHOCTH PacpOCTPAHEHUS METAHOBO3IYIIHOTO Iijia-
MEHHU B HA4aJIbHOW M OcHOBHOU ¢aze cropanus B JJBC ¢ uCKpOBBIM 3aKHTaHU-
eM. OO0BEKTOM HccienoBaHus sABisuics npouecc cropanus B [IBC. Llenb paboTsl
3aKJII0YaJIach B SKCIEPUMEHTAIBHOM MU3YYEHHH OCOOEHHOCTEH Ipoliecca cropa-
HUS, B YACTHOCTH MPOJODKUTEILHOCTH (a3 cropanusi U TypOyJIEHTHOU CKOPO-
CTH pacupoCTpaHEHUsl IUIAMEHM B HAa4YaJIbHOM M OCHOBHOM (pa3e cropaHus B
YCJIOBUSIX Ta30MOPIIHEBOTO JBUTATENS BHYTPEHHETO CTOpPaHUs. DKCIIEPUMEHTHI
IIPOBOAWIIMCH HA YHUBEPCAIBHOW OJHOLMJIMHAPOBOW MOTOPHOM ycTaHOBKE. 11o-
CTpOEHBI TpaUKu 3aBUCUMOCTH BUJIUMON CKOPOCTH PaCIpPOCTPAHEHUS TLIaMe-
HHU, a TaK)K€ NPOJOJDKUTEIBHOCTH HAYaJIbHOM M OCHOBHOW (Da3bpl cropaHus ot
kod(ddurenTa u30bITKa BO3AYyXa, KOHIICHTPAIIMH MPOMOTUPYIOIICH 100aBKU
BOJIOPOJIa U CKOPOCTHOTO pexxnma asurarens. [I[poBeneHHble uccieqoBaHus mo-
Ka3aju, 9To J00aBKa BOJIOPOJa CUIIbHEE BIUAET Ha MPOIOJDKATEILHOCTD U CKO-
pPOCThb pacIpoCTpaHEHUs IJIAMEHU B MEPBOMl (paze CropaHus, MO CPaBHEHUIO CO
BTOpO# (ha3oii cropanus. B cBoro odepenb, 4acToTa BpalleHUs KOJICHYATOrO Ba-
Jla CUJIbHEE BIMSIET Ha MPOAOKUTENBHOCTD (Da3bl U CKOPOCTh PACPOCTPAHEHUS
IJIaMEHU BO BTOPOM (haze cropaHus, 1o CpaBHEHUIO ¢ nepBoi (a3zoil. [Tomyuen-
HbIE B PE3YJIbTATE MCCIEAOBAHUS dKCIEPUMEHTAIBHBIE JAaHHBIE, IIPU COOTBET-
CTBYIOIIIEl 00pabOTKe, MOTYT OBITh UCIIONBH30BAHBI B TEOPUU TMOPIIHEBHIX JIBU-
ratenel s BepupuKauu MaTEMaTHISCKUX MOJICJICH CTOpaHusl KOMITO3UTHOTO
toruBa B JIBC.
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Shaikin A., Galiev I.
(Togliatti State University, Togliatti)
Specific of flame propagation in the initial and basic combustion phase

The features of the propagation of methane-air flame in the initial and main
phases of combustion in an internal combustion engine with spark ignition were
considered. The object of the study was the combustion process in an internal
combustion engine. The aim of the work was to experimentally study the fea-
tures of flame propagation (i.e., the duration of the combustion phases and the
turbulent flame speed propagation) in the initial and main phases of combustion
in a piston internal combustion engine. The experiments were carried out on a
universal single-cylinder engine unit. The graphs of the dependence of the ap-
parent speed of flame propagation, as well as the duration of the initial and main
combustion phases with the addition of hydrogen to the methane-air mixture for
two high-speed operating modes of the installation. Studies have shown that the
addition of hydrogen has a stronger effect on the duration and speed of the flame
in the first combustion phase, as compared to the second combustion phase. En-
gine speed has a stronger effect on the duration of the phase and the speed of the
flame in the second combustion phase compared to the first phase. The experi-
mental data obtained as a result of the study, with appropriate processing, can be
used in the theory of piston engines to verify mathematical models of the com-
bustion of composite fuel in an internal combustion engine.
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[ITaTtpoB M.I"., Cunssckuii B.B.,
Kpurynsckuit A.B. (ctyz.), Kpemues B.B. (ctyn.), IIponuenko I'.B. (cTyn.)
(MAIY, r. MockBa)
AHaJIN3 HHAMKATOPHBIX U 3(PPeKTUBHBIX MOKa3aTe/1eil ABTOMOOMIBHOIO U
TeNJIOBO3HOI0 ra30u3eJisi Npu padoTe HA CXOAHBIX PeKUMAX

B MAJIM B Xozae BBINOJHEHHS TOCYAAPCTBEHHOW MPOTIPaMMBbl IO paspa-
OOTKE CHUCTEM BBICOKOOOOPOTHBIX U CPEIHEOOOPOTHBIX JBHUraTesiel, MUTAEMbIX
IPUPOAHBIM Ta30M, ObUIM pa3padOTaHbI ANEKTPOHHAS CUCTEMA YNPABICHUS H
MOJlyJIbHasl CUCTEMA MUTAHUS Ta30M JUIsl aBTOMOOUIIBHOTO U TEIUIOBO3HOTO Tra-
3oau3ens. CucteMbl ObUT 3KCIEPUMEHTAIBHO TOBEJICHBI HA aBTOMOOMIBHOM Ta-
3oau3ene. YToObl onpenenuTh UX NPUTOAHOCTh AJIS UCIOJIBb30BaHUS Ha TEIUIO-
BO3HOM Ta30/1M3€J€, BAXKHO 3HATh, HACKOJIbKO OJIM3KUMHU OYIyT WUHJIMKATOPHBIE
NOKa3aTelnM HSTHUX JBUTATeNel Ha CXOAHBIX pexkuMax pooOoTel. [Ipodeccop
A.C. XauusiH TpeUIOKNI THUIOTE3y, YTO IPHU PAaBHBIX CPEAHUX CKOPOCTIX
MOPIITHS, CPETHEM WHIUKATOPHOM JABICHUU U KOd(PduIimeHTe n30bITKa BO31Y-
Xa, WHIWKATOPHBIEC IIOKA3aTENId JBUTATENIEW, CYIIECTBEHHO OTJIMYAIOIINXCS
pazMepamu, OyAayT OJU3KH H3-3a B3aUMHOM KOMITEHCAI[MM CHUXXEHHSI OTHOCH-
TEJIbHBIX MOTEPh TEIJIOTHl B CTEHKH OOJBIIOrO JBUraTeNsl 332 CUET CHMXKECHHS
OTHOCHUTEJILHOW IUIOIIAAM TEIIOOOMEHa U YBEJIMYEHHUs 3TUX IMOTEph 3a CYET
OOJBIIEr0 BpEMEHU KOHTakTa paboyero Tena co creHkamu. [IpoBeneHHble pac-
YeThl Ha JBYX CKOPOCTHBIX M Harpy30uYHbIX PEKHMMax aBTOMOOMJIBHOIO U TEIl-
JIOBO3HOTO ra30Au3eseil moka3anu OJM3Kue UHIMKATOPHBIE TOKA3aTeNu Ha MOJI-
HOU Harpy3Ke U HEKOTOPOE YBEIMYEHUE pa3Nuduil Ha Maioil Harpy3ke. D dek-
THUBHBIE MIOKA3aTENU TEIUIOBO3HOTO Ira30M3€IIsl IIOJIYYHUIIUCH BBILIE.
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Shatrov M., Sinyavsky V., Krigulsky A., Kremnev V., Pronchenko G.
(MADI, Moscow)
Analysis of Indicated and Effective Parameters of Automotive and Locomotive
Gas Diesel Engines when Operating in Similar Modes

In MADI, in the course of the implementation of the state program for the
development of systems of high- and medium-speed engines powered by natural
gas, an electronic control system and a modular gas supply system for automo-
bile and locomotive gas diesel engines were developed. The systems has been
experimentally perfected on an automotive gas diesel engine. To determine their
suitability for the use on a locomotive gas diesel engine, it is important to know
how close the indicated parameters of these engines will be in similar operation
modes. Professor A.S. Khachiyan proposed a hypothesis that at equal values of
average piston speeds, average indicated pressure and excess air coefficient, the
indicated parameters of engines which differ significantly in size will be close
due to the mutual compensation of the growth of the relative heat losses into the
walls. In a large engine compared to a small engine, the relative heat losses drop
due to a decrease of the relative area of heat transfer and grow due to a longer
contact time of the working fluid with the walls. The calculations performed at
two speeds and two loads of automotive and locomotive gas diesel engines
showed pretty close indicated values at full load and a bit higher differences at
low load. The effective parameters of gas diesel engine are higher.
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SAxoBenko A.JL., [llatpoB M.I"., Anekcees U.B.,
I'mazkoB A.O. (acm.), [Ipenenn A.A. (ctyn.), Ky3uenos C.M. (acm.)
(MAJIA, r. Mocksa)
MoaennpoBaHue CTPYKTYPHOTO IIyMa JM3eJIsi Ha pe;KuMe pa3roHa

B ycnoBusiX ropojCcKOro JBMXKEHHUS JBUTATEIb aBTOMOOWIS B OCHOBHOM
paboTaeT Ha HEYCTAaHOBUBIIMXCS pexumax. [Ipu 3ToM 1Iym AgBUTaTenss MOXKET
MPEBBINIATh 3HAYEHUS, COOTBETCTBYIOIINUE CTAIIMOHAPHOMY peXUMY padoThl. B
CTaTh€ PACCMOTPEHBI BOMPOCHI MOJACIMPOBAHUSI paboyvero mpoiecca U CTPyK-
TYpHOTO IITyMa Ju3elis Ha pekuMe pasrona. [IpoananusupoBanbl pakTopbl, KO-
TOPBIC BBI3BIBAIOT OTJIMYMSI B MPOTEKAHUM paboyero mpolecca Mpu pa3roHe
(yXynuieHue MmpoIeccoB cMeceoOpa3oBaHus U CTOpaHUs, YBEIMYEHUE MEePUoJIa
3aJICp’)KKM  BOCIUIAMEHEHUS, TEIUIoBasi MHEPLMS JeTalied ABUraTeiass U Jp.).
[IpencraBiena MeTo/IMKa pacuera CTPYKTYpHOTO IIymMa OT padodero mpoiiecca
JIA3ET HA TEPEXOJAHOM pPEXUME. Pe3ylbTaTbl MCCIENOBAaHUS CTPYKTYPHOIO
myma auzens 6UH10,7/12,4 Ha pexxume pa3roHa, BBHITIOJIHEHHOTO C UCIOJIb30-
BaHUEM PACCMOTPEHHON METOAMKH, MOKa3aju, 4TO OOIIHI YpOBEHb 3BYKOBOM
MOIIIHOCTH OT pabodvero mporiecca JJjisi UCCIETyeMOro auana3oHa 4acToT Bpa-
IICHHS KOJIEHYaToro Bajia Ha 2 ... 3 nb npeBblaeT 3Ha4eHus Jj1s1 COOTBETCTBY-
IOIIHMX YacTOT BPAIICHUS HA CTAllMOHAPHBIX pEeKUMaxX BHEIIHEW CKOPOCTHOM Xa-
pakrepuctuku auzenss 6UH10,7/12 4.
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Yakovenko A., Shatrov M., Alekseev I., Glazkov A., Predein A., Kuznetcov S.
(MADI, Moscow)
Simulation of structure-borne noise of a diesel engine for the acceleration
mode

In urban traffic conditions, the car's engine mainly operates in unsteady
modes. In this case, the engine noise may exceed the values corresponding to the
stationary operation mode. The article deals with the issues of modeling of the
working process and structure-borne noise of a diesel engine in the acceleration
mode. The factors that cause differences in the flow of the working process dur-
ing acceleration (deterioration of the processes of mixture formation and com-
bustion, an increase in the ignition delay period, thermal inertia of engine parts,
etc.) are analyzed. The method of calculation of structure-borne noise from the
working process of a diesel engine in the transient mode is presented. The re-
sults of the study of structure-borne noise of diesel (6 cylinder, S=10,7 cm, D=
12,4 cm) in the acceleration mode, made using the techniques, showed that the
total sound power level from working process for the studied range of engine
speeds by 2...3 dB higher than the values for the respective speeds for the sta-
tionary modes for load characteristics of the diesel.
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Ceknus «IK0JOrn4ecKue nmpoodJaeMbl ABTOTPAHCIIOPTHOIO

KOMILJICKCA»

BacuiibeB A.B.

(UucTtutyT sx0norun Bomkckoro 6acceitna PAH — ¢unman Camapckoro
denepanpHOTO HccIenoBaTenbckoro rearpa PAH, r. Camapa)
MoHuTOpHHT PU3MIYECKUX 3aTrPA3ZHEHU A YPOAHU3UPOBAHHBIX TEPPUTOPHIL:
0CO0EHHOCTH, ONBIT, MEePCIEKTUBBI

O6cyxnarorcs mpoOaeMbl MOHUTOPHUHTA (DU3UYECKUX 3arps3HeHuit ypoOa-
HU3UPOBAHHBIX TEPPUTOPHUH, KaK BaXXHOTO (hakTopa 0OECleueHUs] X yCTOMUH-
BOro pa3BuTusi. PaccMaTpuBaroTCsi 0COOEHHOCTH M ONBIT MOHHUTOPHUHTA (U3H-
YeCKHUX 3arpsi3HeHUil Ha mpumepe Tepputopun Camapckoi 00J1acTH, BKIIOUast
pe3ynbTaThl U3MEPEHUHN, pa3pabOTKU MPOTPAMMHOI0 OOECIIEUEHUSI U MOCTPOe-
HUS KapT pu3ndeckux 3arpsizHeHuil. O0CyX1aroTcs NepCcrneKTUBbl MOHUTOPUHTA
bu3nUecKuX 3arpsA3HeHU ypOaHU3UPOBAHHBIX Tepputopuil. [IpoBeneHHBIN
aHaJu3 UCTOYHUKOB (PU3MUECKUX BO3JIEUCTBUN Ha TeppuTopun Camapckoi 00-
JaCTH TIOKa3bIBaeT HEOOXOIUMOCTh OCYIIECTBJICHHUS] KOMILJIEKCHOTO MOHHTO-
puHra pU3nUecKux 3arps3HEeHUuN U pa3padOTKH MEPOIPUATHI MO CHUYKEHUIO 3a-
IpS3HEHUN B HamOoJiee HEOIArompHUsATHBIX y4acTKax 00CIeOBaHHOW TEPPUTO-
pun. B yacTHOCTH, AJIsi CHUOKEHHSI BO3JCUCTBUS IIyMa Ha Tepputopun Camap-
CKOM 001aCTH MIPEJIOKEH KOMIUIEKC MEPOTPUSITHIL: 3aKOHOIaTeIbHBIX (TIPUHS-
THE TOCYJApPCTBEHHBIX U MYHUIIUMTAIIBHBIX 3aKOHOB), OPraHU3aIMOHHBIX (BBIHOC
IIYMHBIX TPEANPUSATAN 3a TOPOJICKYI0 4YepTy, OpraHu3alus palrdoHaJIbHOTO
JIBW>KEHUSI  TpPaHCIIOPTa, PEMOHT aBTOAOPOT U 1p.); apXUTEKTypHO-
CTPOUTEINIBHBIX (CO3/IaHUE IIYMO3AIIUTHBIX 30H, 3€JEHbIC HACAXKICHUS U Jp.);
CHUKEHHE IIIyMa B UCTOYHUKE T'€HEPALMU TEXHUYECKUMU METOJaMU (yCTaHOBKa
[IIyIIUTEeIeH 1ymMa, 3aMeHa JAU3EJIbHBIX aBTOMOOMIJIEH AJIEKTPOMOOWISIMU, HO-
BbIE OECITyMHBIC TEXHOJIOTHH, YCTAHOBKA IITyMO3alUTHBIX YKPAHOB U T.1I.); 00-
pazoBaTeIbHbIX, THGOPMAIIMOHHBIX U JIP.
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Vasilyev A.

(Institute of Ecology of Volga Basin of Russian Academy of Science — the
Branch of Samara Federal Research Center of Russian Academy of Science,
Samara)

Monitoring of physical pollutions of urban territories:
peculiarities, experience, perspectives

Problems of monitoring of physical pollutions of urban territories are dis-
cussed as an important factor in ensuring their sustainable development. Peculi-
arities and results of monitoring of physical pollutions on the example of the ter-
ritory of Samara Region are considered, including results of measurements, de-
veloping of software and mapping of physical pollutions. Perspectives of moni-
toring of physical pollutions of urban territories are discussed. Analysis of
sources of physical pollutions on the territory of Samara region of Russia shows
the necessity of carrying out of complex monitoring of physical pollutions and
of development of measures of reduction of pollutions in the most dangerous
zones of investigated territory. In particular, for reduction of impact of noise on
the territory of Samara region of Russia the complex of measures is suggested:
legislative (adoptions of state and municipal laws), organizing (removal of noisy
enterprises outside the city limits, organization of rational movement of
transport, repair of automobile roads etc.), architectural and construction (crea-
tion of noise protecting zones, green spaces etc.), reduction of noise in the
source of generation by technical methods (installing of noise mufflers, replac-
ing of diesel cars with electric vehicles, new noiseless technologies, installing of
noise protecting barriers etc.), educational, informational etc.
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I'anesko FO.B., IBanora T.B., Tiopkun A.A., bouapos A.B.
(HAMU, r. Mockga)
Illym B canione ATC B peajibHbIX YCJ0BHUSIX IBHKEHUSI 1 BO3MOKHOCTH €ro
OLIEHKH B YCJIOBHUSIX HCHBITATEJbHBIX NOJUTOHOB

VYKe HECKOJIbKO NECATUIICTUN COXPaHSIETCS TEHJCHIIMS COBEPIICHCTBOBA-
HUSI COBPEMEHHBIX TPAHCIOPTHBIX CPEACTB, B TOM YHUCIE, IO BUOpOaKyCcTHYE-
CKUM XapaKTEePUCTHKaM, KOTOpPbIE B TOPOJaX CTAHOBATCS Jlaxke OoJee aKTyallb-
HBIMH, Y€M BBIOPOCHI 3arpsI3HSIONIMX BEMIECTB B atMocdepy. B HacTosee Bpe-
Msl IOTpEOUTENb BCE Yalle TpeOyeT MaTbHEUIIEero CHUKEHUSI BHYTPEHHETO Iy~
Ma JIsl YIY4IIeHUsI aKyCTHYeCKOro komdopTa BOAUTENS U Maccaxupa mpH 1o-
e3nke. OOBEKTOM JIaHHOTO HCCIEAOBAHUS SIBIISIOTCS PEXKUMBI JIBHXKEHUS aBTO-
MOOWJIA M CO3aBaEMOE aKyCTUUYECKOE BO3/ICUCTBHE HA BOAUTEINS U ACCAKUPOB
B pEaJbHbIX JOPOKHBIX YCIOBHUSAX HACEJICHHBIX IYHKTOB, PUTOpOAa U Maru-
ctpasii. OCHOBHOM 1I€JIbIO0 UCCIEOBAHUM ABJISIETCA pa3pabOTKa HOBOIO METO/Ia
WCIBITAHUM MJI1 MU3MEPEHHs] BHYTPEHHEro IIymMa B TPAHCIOPTHOM CPEICTBE.
Pa3paboTaHHbIil METOJT MOXKET OBITh MPUMEHEH JJIS OLEHKHU B MPOIIECCe pealib-
HOM DKCITTyaTanuu pabo4yero Mecta BOJUTENs B OTHOIIeHUH IryMa. MccnenoBa-
HUSI HalpaBJICHbl Ha CO3JJaHUE UCTIBITATEIIbHBIX IIUKJIOB, aJICKBATHO MOJICIUPY-
IOIINX pEAJIbHbIC YCIIOBUS JBUKEHHS B HACEJICHHBIX MTYHKTaX M 3a €ro mpejaena-
MU, a TaKK€ YUYUTHIBAIOIIUX MTapaMEeTPhl IOPOKHBIX MMOKPHITUH.
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Galevko Y., Ivanova T., Tyurkin A., Bocharov A.
(NAMI, Moscow)
Noise in the vehicle cabin in real traffic and the possibility of its assessment in
the conditions of the test providing grounds

A trend of improvement of modern vehicles, including, their vibro-acoustic
characteristics, has been maintained for several decades, which in cities are be-
coming even more relevant than the emissions of pollutants into the atmosphere.
Nowadays the consumer increasingly requires further reduction of internal noise
to improve the acoustic comfort of the driver and passenger during the trip. The
object of this study is the driving modes of the car and the acoustic effect creat-
ed on the driver and passengers in real road conditions of settlements, suburbs
and highways. The main objective of the research is to develop a new test meth-
od for measuring internal noise in a vehicle. The developed method can be used
to assess the noise level of the driver's workplace during real operation. The re-
search is aimed at creating test cycles that adequately simulate real traffic condi-
tions in localities and beyond, as well as taking into account the parameters of
road surfaces.
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I'pakoBuu B.®., [lepener P.A.
(HaunonanbHbIM (POHJ YCTOMYMBOTO pa3BUTHS PErHOHOB, IHCTUTYT CUCTEMHBIX
uccinenoannii PAH, r. Mocksa)
Iyt nepexoaa pernoHa K 3KOHOMHMKE YCTONYUBOIO Pa3BUTHSA
(ua mpumepe PecniyOsimku Asrai)

B noknane paccMaTrpuBarOTCS TaKUE BUABI 3KOHOMUKH YCTOMYMBOIO pa3-
BUTHUS Takue, Kak LU(poBasi 5KOHOMHUKA, S3KOHOMHUKA 3aMKHyTOoro 1ukia (93L))
Y 3KOHOMHKA B YCIIOBHSIX OOJI€3HU KOPOHABUPYCa, KOTOPbIE UMEIOT 3HAUYUTEIb-
HBIE 3KOJIOTUYECKHE COCTABIAIOIINE, U OHU JOJDKHBI TECHO COIPATaThCs C «3€-
JICHOI» YKOHOMHKOM. Y CTOMYMBOE pa3BUTHE SABISAETCA (PAKTHUECKH Pa3BUTHEM,
CBSI3aHHBIM C cOXpaHeHueM Ouocdepsl u npupoaHoro kanuraia. OxHako, B pe-
aJIbHOW KU3HM HA 3TU aCHEKThI 4YaCTO HE OOpaIIaoT AOKHOTO BHUMAHUSL.

[TpuHUIMIIBI PYHKIMOHUPOBAHUS HKOHOMHUK YCTOMYMBOTO Pa3BUTHUS Clie-
nytoue. buocdepa qoimkHa ObITH OTKPHITA JJIsl JAHHBIX HU(PPOBOM SIKOHOMUKH,
MHTEpHEeTa Bellel, HHPOPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUNA U 00pa-
OOTKM aHAIMTUYECKUX JAHHBIX C UCIOJIb30BaHUEM TMapagurmbl cuctem. 311
CIIOCOOCTBYET YMEHBIIICHHUIO 3arPsI3HEHUS U (PparMeHTalluU 3eMeib, OCOOCHHO B
TPAaHCHOPTHOM CEKTOpe (Iepexoj] Ha 3JIEKTPOMOOUIM U OECHUIOTHBIE JeTa-
TEJbHBIE alllaparthl), B SHEPreTHKe (OOJIBIINX BO3IYIIHbIE M HA3€MHbIE JTOKAJb-
HbI€ JIMHUM 3sekTporepenad). Kpome Toro, HoBble «pa3zyMHBIE» TOPOJa 4acCTO
UCIOJIB3YIOT KOHLIEHTPUPOBAHHBIN MOAXO0Jl B CTPOUTENILCTBE JKUJIbsS, OPUCHBIX
3JTaHU, HE TPEOYIOIINA OONBIINX MIOAACH TEPPUTOPUIA, KOTOPHIE CTAHOBSATCSA
OTKPBITHl I BEPTUKAJIBHOIO W KPBIIIHOIO O3€JICHEHMs. BpIleynomMsHyTbIe
OCOOEHHOCTH SIBJISIFOTCS COCTaBHOM YaCThIO YETBEPTOU MPOMBIIUICHHONW PEBO-
JIOLIMU Y CMSTYAIOT BO3JIEHCTBUE HAa OMopasHooOpasue aHTporoieHa (YeaoBe-
YECKOro pasBuTHs). B mocnegnue necatuneTvs JUIMTEIBHOE JABICHHE pPa3BHU-
THIX CTpaH Ha OMOpa3zHOOOpa3ue pa3BUBAIOLIMXCS CTPaH JJid 00ecreueHus CBO-
il Mpo10BOJILCTBEHHOM 0€30MaCHOCTH HapsALy C MOTEIUIEHUEM KIMMaTa JeaioT
MUP MEHEE «3aroJHEHHBIMY (T.€. 00JIee «3€JIeHbIM» U BOJIO3ANOJIHEHHBIM), & HE
0osiee «3aroJHEeHHBIM» KaK OTMEUEHO B HelaBHEM Jokiane Pumckomy kiyOy.
Hakonen, udgpoBasi 53KOHOMHKA OTKPBIBAET HOBBIM MYTh JJIs TJI00AIBHOIO MO-
HUTOpPUHTa OMOpa3HOOOpa3usi Ha MECTHOM, PETHOHAJIBHOM, HAIMOHAIBHOM,
TPaHCTPAHUYHOM U IJIAHETAPHOM YPOBHSIX.
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HeoOxomumocTh mepexona Ha WHGOPMAIMOHHYIO SKOHOMHKY O3BYYHII
Bcemupnsiit 6ank B “/lokiane o MupoBoM pazButuu — 2016: nudposie 1uBH-
neHael”. T'ocyaapcTBa JOJDKHBI CTPEMUTHCS MOJKIIOYaTh K MHTEpHETY Bcex
rpaxiaH 6e3 uckimoueHus. JloctynHocTs uepe3 CeTh HE TOJIBKO YCIyT, TOBAPOB,
HO ¥ 00pa30BaHUA JIJIsl BCEX CJIOEB HACEJICHHUS MO3BOJIMUT HAMPABUTH “IU(PPOBLIC
JTUBUJICHIBI” TOCYIapCTBY, OM3HECY W BCEM JIOJsM. B moHSATHE TUBUIIEHIOB
CHEIUAINCTHl OaHKa BKJIAIBIBAIOT KaK MaTepUaIbHYIO MPUOBLUIb, TaK M IPO-
3pavyHOCTbh FOCY/IAPCTBEHHOTO aIIapara

CormmanpHo-3koHOMUYeckuid kpu3nc KoBua-19 ObuT BBI3BaH COYETaHHEM
BpPEJIHBIX B3aMMOJECHCTBUI MEXKIY JIFOJIbMU U JUKOW MPUPOION, a TAKXKE MOBCE-
MECTHBIM U YCKOPEHHBIM TNEpPEMENICHUEM JIIOJIE U TOBAPOB Yepe3 TPaHUIIbl -
O0COOEHHOCTBHIO COBPEMEHHOM Tiio0anu3amuu. XOTs mepBbld HAOOp (GakTopoB
MO3BOJISLT nepenaBaTh BUpyC KoBui-19 oT KHUBOTHBIX K YEIIOBEKY, BTOPOM CITO-
COOCTBOBAJI €ro MOCIEAYIOIIEMY PAaCIPOCTPAHEHUIO 10 MAacIITaOOB MaHIEMUH.
[IpuHIMIBI YCTOWYHUBOTO Pa3BUTUS MUPOBON SKOHOMUKHU B TAKUX YCIOBUSIX T10-
Ka He c(hOpMYITUPOBAHBHI.

105



Grakovich V., Perelet R.

(National Foundation for Sustainable Development of Regions, Institute for
Systems Analysis, Russian academy of sciences, Moscow)
Transition of a region to the sustainable development economy
(Republic Altai as a sample)

The report examines new types of sustainable development economies,
such as the digital economy, the closed-loop economy and coronavirus disease
economy, which have significant environmental components, and they should be
closely interfaced with the "green™ economy. Sustainable development is actual-
ly a development related to the preservation of the biosphere and natural capital.
However, in real life, these aspects are often overlooked.

Here are the principles of sustainable development economies functioning.
First, the biosphere must be open to data from the digital economy, the Internet
of Things, information and communication technologies (ICTs), and the pro-
cessing of analytical data using the systems paradigm. Second, EEZ helps to re-
duce pollution and fragmentation of land, especially in the transport sector (tran-
sition to electric vehicles and unmanned aerial vehicles), energy (large air and
ground local power lines). In addition, new "smart" cities often use a concentrat-
ed approach to house and office construction, which does not require large areas
of the territories that become open to the development of vertical and roof gar-
dening. The above-mentioned features are an integral part of the fourth industri-
al Revolution and mitigate the impact on the biodiversity of the Anthropocene
(human development). Third, in recent decades, the long-term pressure of de-
veloped countries on the biodiversity of developing countries to ensure their
food security, along with a warming climate, has made the world less "full” (i.e.,
less productive, more “green” and water-filled), rather than more “full” as noted
in a recent report to the Club of Rome . Finally, the digital economy opens a
new path for global monitoring of biodiversity at the local, regional, national,
transboundary and planetary levels.

The need to switch to the information economy was voiced by the World
Bank in the "World Development Report 2016: Digital Dividends". States
should strive to connect all citizens to the Internet without exception. The avail-
ability of not only services, goods, but also education for all segments of the
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population through the Network will allow sending “digital dividends” to the
state, business and all people. The bank'’s specialists include both material profit
and transparency of the state apparatus in the concept of dividends.

The Covid-19 crisis was caused by a combination of harmful interactions
between humans and wildlife, as well as the widespread and accelerated move-
ment of people and goods across borders - a feature of modern globalization.
Although the first set of factors allowed the transmission of the Covid-19 virus
from animals to humans, the second contributed to its subsequent spread to the
scale of a pandemic. The principles of sustainable development of the world
economy in such conditions have not yet been formulated.
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Jlonuenko B.B.
(OAO «<HUHAT», r. Mocksa)
IlepcneKTHBBI NOBBIILIEHUA YCTOHNYHUBOCTH FOPOACKHX TPAHCHOPTHBIX
CHCTEM 32 CYeT PALMOHAJIM3AIUN TPAHCIOPTHLIX U I'PAIOCTPOUTEIbHBIX
pemeHun

Pa3pacranue TeppuTOpUHM TOPOJOB M arjoMepanuil MPUBOAHUT K POCTY
IPOTSPKEHHOCTH TPAHCHOPTHBIX KOPPECIOHJAEHIMN, POCTY TPaHCIIOPTHOIO
CIpoca HAceJEeHMs U YUCia Moe30K. B ycnoBusx umeronmxcs npodiaem ¢ pas-
BUTHEM OOLIECTBEHHOI'O MACCaKUPCKOTO TPAHCIOPTAa MPOUCXOAUT yBEJINUYCHHUE
MCITIOJIb30BAHUS JINYHOTO aBTOTPAHCIIOPTA, YEMY CIIOCOOCTBYIOT U MOCIIEICTBHUS
nangemun COVID-19. CxnagpiBaromiasics CUTyalMsi TPUBOAUT K CHHXKEHUIO
«YCTOMYHMBOCTH» (PYHKIIMOHUPOBAHUS rOpoACKUX TpaHcnopTHbIX cucteM (I'TC)
U POCTY CBSI3aHHBIX C 3TUM HETaTUBHBIX MOCJIEICTBUN aBTOMOOUIIU3ALIUY.

MopnenbHOE TPEACTABICHUE PAa3IMYHBIX PUCKOB, CBSI3aHHBIX C PabOTOM
I'TC, nokasbiBaeT UX (QyHKUMOHAJIBHYIO CBA3b C TAaKUMHU IOKa3aTeNsiMHU, KaK
«CYMMapHbIil poOer TPaHCHOPTHBIX CPEACTBY» W/WIN «CyMMapHasl MpPOTSKEH-
HOCTbh TPAHCIIOPTHBIX NEPEMELICHUI HACENeHUs». B CBSA3M ¢ 3TUM, OJHUM U3
BOKHEUIIUX HAIPABJICHUN MOBBILIEHUS «YCTOMYMBOCTH» (DYHKIMOHUPOBAHUS
I'TC nomxeH cTaTh KOMIUIEKC MEp, HAIIPaBJICHHBIX HA COKpPALICHUE CyMMapHO-
ro npo0era JIMYHOTO aBTOTPAHCIIOPTA.

Pemute 3Ty 3a7a4y TONBKO aAMUHUCTPATUBHBIMH M (UCKAIBHBIMU Mepa-
MU, KaK 3TO IMOKa3bIBaeT ONbIT MOCKBBI, K COXaJIEHUIO, Henb3s. HeoOxoamumel
LI€JICHAIPABJICHHBIE JIEWCTBHS 0 COBEPIICHCTBOBAHUIO TOPOJCKOIO M TpaHC-
HNOPTHOTO TUIAHUPOBAHMSI, COKPALEHUIO U30BITOUHOM reHepalui TPaHCIIOPTHO-
ro crpoca. TpaHCIOPTHBIN CIPOC BO3HHUKAET KaK PE3yJIbTaT HEOOXOJIUMOCTH
JIOCTyTA KUTEJIeH K pabounM MecTaM, COLMATbHO-KYJIbTYPHBIM O0BEKTaM, JIpy-
UM KUATENSIM U T.1. [IOBbIIIIEHUE TOCTYNMHOCTU TaKUX OOBEKTOB MPUTKEHUS
BO3MOXKHO KakK 3a CYET UX «IPHUOIMKEHUS» K MOJIb30BATENSIM, TaK M 3a CUET
yBEIMYECHHS] MOOMIIBHOCTH HaceneHus. Ecnu nocnennee odbecrneunBaeTcst myTem
COBEpIICHCTBOBAaHUS pabOThl CaMOM TPAaHCHOPTHOW CHUCTEMBI, TO TEpBOE — 3a
CUET COBEPIICHCTBOBAHUS IJIAHUPOBAHUS TOPOJCKON CPEIbI.

Panmonanuzanus TpaHCIOPTHOTO CIpoca (CHIKEHUE T.H. «TUTIEPMOOHUITB-
HOCTH» HACEJIEHUs1) MOXKET ObIThb OOecredeHa IMyTeM pean3allii OCHOBHBIX
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IIPUHLHAIIOB «KOMITAKTHOM» TOPOJCKOM 3aCTPOMKH: BBICOKAas IUIOTHOCTH 3a-
CTPOMKH; CPEIHSs dTAKHOCTh 3/MaHUil (He Oojiee 7 3Taxel), cCMEIIaHHOE HC-
MOJIb30BaHUE 3/IaHUI U TEPPUTOPUIN (COUETAaHUE B HUX JKUIIBIX, KOMMEPUECKUX
U COIMAIBHBIX (DYHKIIMIT); TPUOPUTETHOCTh HMCIOJB30BaHUS OOIIECTBEHHOTO
TPAHCIIOPTA, BEJIOCUIIEAHOTO U MEMEXOAHOTO IBUKCHUS.

VYcroliunBas TpaHCHOPTHAS MOJUTHKA JTOJHDKHA OPUEHTUPOBATHCS HA M3MeE-
HEHHUE TPAHCIIOPTHOI'O TMOBEJCHUS HACEJICHHS W MEPCHEKTUBHBIE TECHACHUIHUU
Pa3BUTHS TpaHCHOPTa. DTO CTAHOBUTCS 0CO00 aKTyaJbHO B HBIHEUTHUX YCJIOBU-
ax, cBszaHHbIX ¢ manaemued COVID-19, 1 BOZHUKHOBEHHMEM HOBBIX peayuil
CYIIIECTBOBaHMsI 00IecTBa (T.H. «HOBask HOpMaib»). Tak, B 4aCTHOCTH, TpeOo-
BaHHE COOJIOJICHUS «COLMAIBHOM IUCTAHIIMW» HAa HAa3€MHOM OOIIECTBEHHOM
TPAHCIIOPTE MPU YCIOBUU COXPAHEHUS CYLIECTBYIOLINX YPOBHEU CIIpoca Ha I10-
€3]IKU MIPUBOJUT K HEOOXOAUMOCTH KaK MUHUMYM B 4 pa3a MOBBICUThH YacCTOTY
00CITy>KHBaHUS MACCAXKUPOB B YaChl «IMHK». O4eBUAHAS HEBO3MOXKHOCThH TaKOTO
peleHns BO3BPAIIAET HAC K 3aJlaye CHW)KEHUS TPAHCIIOPTHOTO CIPOCa 3a CYET
VW3MEHEHUN B TPAJOCTPOUTENILHOM ITOJUTUKE U 3€MJICTIONB30BAHUN, U3MEHEHUN
OpraHu3alvy TPyJa U COLMAIbHON KU3HU HACEIICHMUSL.

MoOUIIEHOCTH TaKXke MOXKET MPETEePIETh CYIECTBEHHbIC U3MEHEHUS B pe-
3yJIbTaTE «HOBOM HOPMAJIBHOCTWY, cBA3aHHOU ¢ manaemuend COVID-19. Ha nee
B HOBBIX YCIOBUAX OyAyT BIUATH IU(pPOBU3AIMS OOIIECTBA M SKOHOMUKH
(maypHeiIIee pa3BUTHE YAAICHHBIX METOAOB pabOThl, POCT UHTEPHET-TOPTOBJIH
U OKa3aHWs OHJIAaH YCJIYT, Pa3BUTHE TUCTAHIIMOHHOTO OOpa3oBaHHS U T.I.),
pPa3BUTHE CUTYyaIlMUd B SKOHOMUKE; BO3BpaT JOBEpPHUs K OOIICCTBEHHOMY Iacca-
KUPCKOMY TPAHCIIOPTY; BOCHPHITHE HACEICHHWEM HOBBIX MOjelei paboThl,
0o0y4eHUs, COUAIbHO-KYJIbTYPHOTO Pa3BUTHSI.
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Donchenko V.V,
(JSC NIIAT, MADI, Moscow)
Prospects for improving the “sustainability” of urban transport systems
through the rationalization of transport and urban planning solutions

The expansion of urban areas and agglomerations leads to an increase in
length of transport communications, increase of transport demand and number
of trips. In the conditions of existing problems with the development of public
transport, there is an increase in the use of personal cars, which is also facilitated
by the consequences of the COVID-19 pandemic. The current situation leads to
a decrease in urban transport systems (UTS) sustainability and an increase in the
associated negative consequences of motorization. The models of various risks
associated with the operation of UTS show their functional relationship with
such indicators as “total cars mileage” and/or “total length of transport move-
ments of the population”. In this regard, one of the most important areas of in-
creasing the “sustainability” of the functioning of UTS should be a set of
measures aimed at reducing the total mileage of personal cars. Unfortunately, it
is impossible to solve this problem only by administrative and fiscal measures,
as the experience of Moscow shows. Targeted actions are needed to improve ur-
ban and transport planning and reduce excess generation of transport demand.
Transport demand arises as a result of the need for residents to have access to
jobs, social and cultural facilities, other residents, etc. Increasing the access to
such objects of attraction 1s possible both due to their “proximity” to users and
by increasing the mobility of the population. If the latter is achieved by im-
provement of the transport system, the first — through improved urban planning.
Rationalization of transport demand (reducing the so-called “hypermobility” of
the population) can be achieved by implementing the main principles of “com-
pact” city development: high density; medium rise buildings (no more than 7
stores), mixed use buildings and areas (a combination residential, commercial,
and social functions); priority of using public transport, cycling and walking. A
sustainable transport policy should focus on changing the transport behavior of
the population and promising trends in the development of transport. This be-
comes particularly relevant in the current conditions associated with the
COVID-19 pandemic and the emergence of new realities of society (the so-
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called “new normal”). So, in particular, the requirement to observe the “social
distance” on urban public transport in conditions if the existing levels of travel
demand are maintained, leads to the need to increase the frequency of passenger
service at least 4 times during “peak hours”. The obvious impossibility of such a
solution brings us back to the problem of reducing transport demand by changes
in urban planning policy and land use, changes in the organization of labor and
social life of the population. Mobility may also undergo significant changes as a
result of the “new normal” associated with the COVID-19. In the new condi-
tions, it will be influenced by the digitalization of society and the economy (fur-
ther development of remote working, the growth of on-line trade and services,
the development of distance education, etc.), the development of the situation in
the economy; the return of confidence in public passenger transport; the percep-
tion of new models of working, training, socio-cultural development by the pop-
ulation.
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EBrennes I'.1., lopoxuna E.P., Capsiue M.1.
(MAIY, r. MockBa)
JKOJIOrnYecKHe 0COOCHHOCTH MCIIOJIb30BAHUSA 0TX0A0B OypeHust
MPHU YCTPOHCTBE ABTOMOOMJIBHBIX 10POT
HA ¢JIAa0bIX TPYHTAX B CEBEPHBIX PErHOHAX

B nacrosimiee Bpems Ha Tepputropun Poccuniickon denepanuu IeMCTBYET
oonee 180 Toic. ckBaxkuH HedTenoObrun. Kpome Toro, Ha Tepputopun Pecny6-
muku KpbIM B pamkax paOoT o 00ecneyeHuIo MoayoCcTpOBa MPECHON BOJOM Be-
neTcsi uHTeHcuBHoe Oypenue Tiyookux (o 1000 M) cKkBaXkuH 111 0OecTieYeHs
JOCTyNa K MoJ3eMHbIM Bojaam. [Ipu mpou3BojcTBE OypOBBIX pabOT MCHOJIb3Y-
FOTCSI IPOMBIBOYHBIE KUJKOCTH, KOTOPBIE, TIOCJIE UCIIOIb30BaHUs, HACKIIIAOTCA
MUHEpaIbHBIMHA YACTULIAMU U 00pa3yroT OypOBbI€ HUIAMBI — OTXO/bl OypeHus 3-
5 KJIACCOB OMACHOCTH. XPaHEHUE 3TOr0 BUJA OTXOAOB OCYLIECTBIIAECTCS B ILIA-
MOBBIX am0apax — THJAPOU30JUPOBAHHBIX OTKPBITHIX KOTJIOBaHax. B cpeaHeM B
roq Ha | HeQTsHYIO ckBaxkuHy oOpazyercst 10 2000 ky0. M OypOBBIX IIJIaMOB,
Ha | ckBaxuHy mist Boabl — 70 500 xky0. M OypOBBIX IIJIAMOB, MOJICKAITNX
00e3BpEKUBAHUIO, YTO BIICUET 3HAYUTEIHHOE YAOpOKaHue padoT. PaccMoTpensl
O0COOEHHOCTH MCMOJIb30BAHMS OYpPOBBIX IIJIAMOB NPU YCTPONHCTBE aBTOMOOMIIb-
HBIX JIOPOT B pailoHax OypeHUs, B TOM YHCJIE COBMECTHO C JIPYTMUMU OTXOJIaMH.
[Toka3zaHbl BO3MOXXHBIC HETAaTUBHBIE BO3JICUCTBUS IIJIAMOB Ha BOJHYIO Cpedy U
pPacTUTENbHOCTh. PaccMOTpeHbl Pe3ynbTaThl TOKCHUKOJOTMYECKHUX HCCIEA0Ba-
HUM. J[aHbl peKOMEHJANU IO CHUKEHUIO HETATUBHOIO BO3JICHCTBUS C YUYETOM
KIIMMAaTUYECKUX OCOOEHHOCTEM — XOJOJHOTO KiMMaTra MoJyocTpoBa SMan u
TEIJIOTO — JIJIsA CTENmHOM 30HbI Pecmybnuku KpbiM, mpoaHamu3upoBaHbl pe3yiib-
TaThl OMBITHBIX PabOT.
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Evgeniev G., Dorokhina E., Sarychev M.
(MADI, Moscow)
Environmental aspects of the drilling waste usage for a highways
on a soft soils

Currently, there are more than 180 thousand oil wells in the territory of the
Russian Federation. Moreover, in the territory of the Republic of Crimea there
are intensive drilling works till the ground water (drilling depth is more than
1000 m). These drilling works are needed to service the area with fresh water.
During the process, drilling fluids saturates by mineral grains. Cuttings slurry is
produced in the process of drilling works. Cutting slurry is a waste of 3-5 hazard
category. Open waterproof foundation pits are used as a storage area, also
known as a sludge pit. On average, 1 oil well produces up to 2000 cubic meters
of cutting slurry per 1 year, 1 water well produces up to 500 cubic meters of cut-
ting slurry. This industrial waste is needed to be deactivated. Due to deactivation
operations, cost of works increases. Road construction via use of cutting slurry
and other industrial waste materials on the territory of drilling area is the object
of this article. Possible negative impact of sludges on the water environment and
vegetation is shown. Analysis of toxicological studies is shown. Recommenda-
tions for environmental impact reduction are given with consideration of climat-
ic characteristics: for cold climate zones, like Yamal or warm climate zones, like
the Republic of Crimea. Analysis of experimental works is shown.
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Jloxkun B.H.
(Canxkr-IletepOyprekuil yauBepcuteT I'ocy1apcTBEHHOM MPOTUBOIIOKAPHON
ciyx661 MUC Poccun, r. Cankr-IletepOypr)
Oo0ocHOBaHME 0:KHAAEMOM IKOJIOTHYECKOM I PexkTUBHOCTH
OPUIMHAJIBHOIO YCTPOMCTBA «AKKYMYJISITOP TeIJIa
(pazoBoro nepexoaa + KaTaIUTHYECKUI HEHTPAIU3ATOP»
JJISl AU3EJBHBIX TOPOJICKUX aBTO0YCOB

[Ipensioxkena TteopeTHdeckass MOJAENIb (PU3UKO-XMMUYECKUX MPOLECCOB,
IPOTEKAIOIIUX B OPUTHMHAIBHOM YCTPOMCTBE «aKKyMyJsATOp Teruia (ha30BOTO
nepexoja + KaTaIMTUYECKUA HENTpanu3aTop». PaccMOTpeHO yCTpOMCTBO, M03-
BOJIAIOIIIEE 3aacaTh TEIUIOBYIO SHEPTUIO OTPa0OTABIIUX I'a30B B aKKyMYJISITOpE
(da3oBoro mepexoaa Ha pexxumax, OJU3KUX K MOJHOW HAarpy3ke U OT/AaBaTh €€
KaTaJIUTUYECKOMY HEHTpaIu3aTopy Mpu padoTe Ha CPEAHUX U MaJIbIX Harpy3kax
JIM3EJIbHOTO JBUTaTelNd aBTo0yca B TOPOJICKOM €3710BOM Lukie. [lokazano, 4yto B
IpoLecce OTIAa4YM TEIUIOThl 00eCreunBaeTcsl MOAJIep)KaHUe ONTUMAIBHON TeM-
nepaTrypsl HelTpanu3aTtopa M, Kak CleAcTBHE, BbICOKass 3((PEKTUBHOCTH MPO-
recca karanusa. [IpuBeneHbl pe3ysbTaTbl pacueTOB U UCIBITAHUNA YCTPOMCTBA,
pa3pabOTaHHOIO AJIA TOPOJACKUX aBTOOYycoB ¢ nBurarensimu KamA3, moarsep-
KJarollye aJeKBaTHOCTh MaTEMaTHUECKONM MOJENHU U IKOJIOTUYECKYHO 3(dek-
TUBHOCTB YCTPOWCTBA.
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Lozhkin V.
(St. Petersburg University of State Fire Service of Emercom of Russia,
St. Petersburg)
Substantiation of the expected ecological efficiency of the original device
«phase transition heat accumulator + catalytic converter» for diesel city buses

The theoretical model of physical and chemical processes taking place in
the original device «phase transition heat accumulator + catalytic converter» has
been proposed. A device is suggested that allows storing thermal energy of ex-
haust gases in a «phase transition heat accumulator» at modes close to full load
and giving it to a catalytic converter when the diesel engine of a bus operating in
an urban driving cycle is running at medium and low loads. It is shown that in
the process of heat release, the maintenance of the optimal temperature of the
neutralizer is ensured and, as a consequence, the high efficiency of the catalysis
process is achieved. The results of calculations and tests of the device developed
for city buses with engines KamAZ are presented, confirming the adequacy of
the mathematical model and the environmental efficiency of the device.
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Jloxkkuna O.B.

(Canxkr-IletepOyprekuii yHuBepcuTeT I'ocyAapCcTBEHHOM MPOTUBOIIOKAPHON
ciyx661 MUC Poccun, r. Cankr-IletepOypr)
IIporHo3npoBaHue HETATHBHOIO BO3/1eliCTBUSA AbIMA TOP(SIHOTO MOKAPA
HA 0€30MACHOCTH JOPOKHOIO IBUKEHUS

Topdsiabie moXkapbl ABIAIOTCA cepbe3HOM mpobnemoit B Poccuiickoin de-
nepauuu. X TpyAaHO TYyIIHUTh, T.K. TOPP MOXKET TOPETh IIyOOKO MOJ 3eMIIeH,
JIayK€ BO BIIAKHBIX YCJIOBHUAX M B 3UMHEE BpEMs IO CIIOEM CHETA, U OHU MOTYT
JUTUTHCSL MECSALlaMHi. 3UMHUE TOP(SHBIE TOXKaphl, KaK MPaBUJIO, SIBISIOTCS TIIe-
IOIIMMU TT0KapaMu, B Pe3yJIbTaTe KOTOPBIX, U3-3a HEIIOJIHOTO CrOPAaHMS TOpIO-
YUMX BEIIECTB, BBIACISIETCS MHOTO JbIMa M BBIOpACHIBAIOTCS B aTMoc(epy 00ib-
1IMe KOJINYECTBA OKUCH YIJIEPOJa U IPYTUX BPEAHBIX BEMIECTB, BKItodass PM 10,
PM2,5, JIOC u np. JIpIM OT pa3BUBAIOMIMUXCSA BOJU3U aBTOJOPOT MPHUPOIHBIX
II0’KapOB CHMKAET BUIMMOCTDH, BIMSACT HA 3I0POBBE JIFOAECH M HEOIHOKPATHO
ABJISJICS TPUYMHOM JTOPOKHO-TPAHCHOPTHBIX ITpoucliecTBuii B Poccuiickon
Oenepanyu, CIIA m npyrux cTpaHax BCIEICTBHE CHUKEHHUS BUIMMOCTH U
OIIaCHOTO BO3JECUCTBHA HA CAaMOYYBCTBHE BOJUTEIEH aBTOTPAHCIIOPTHBIX
CPEACTB.

Jlokian mocBAEH NPOrHO3UPOBAHUIO OIACHOTO BO3JECHCTBUS IPOLYKTOB
TOPEHHUs], @ UMEHHO YTapHOIO ra3a U MEJKOIUCIIEPCHBIX B3BEILICHHBIX YaCTHUI] Ha
0€30MacHOCTh JOPOKHOTO JABMKEHUA. llpennoxkeHa opurmHanibHas (QU3UKO-
MaTeMaTHYECKAsT MOJAENb IMUCCHHA U PACHPOCTPAHEHHS MOJUIFOTAHTOB OT TOpsi-
Iero TOpQsHUKA B OKPECTHOCTH aBTOMAarucTpaliv, a TaKXKe KPUTEPUU PaHKU-
POBaHHUsI JOPOKHOM CUTYAILMH 10 YPOBHIO OIIACHOCTH B 3aBUCHUMOCTH OT 3Ha4e-
HUs TOKa3aTesed, B KaUeCTBE KOTOPBIX MPENIaracTcsl UCHOJIb30BATh PUCK JJIA
310POBbsl YYACTHUKOB TPAHCIIOPTHOTO IPOLIECCAa U CHUKEHUE NAIbHOCTH BUIU-
MOCTH Ha aBroopore. Onucanbl TakKe pe3yabTaThl anpodali MoIeu, pa3pa-
6ortanHO# Ha QenepanbHOi Tpacce P-255 «Cubupsby» 3umoii 2015-2016 r.r.
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Lozhkina O.
(St. Petersburg University of State Fire Service of EMERCOM of Russia,
St. Petersburg)
Predicting negative impact of peat fire smoke on road safety

Peat land fires are of major concern in the Russian Federation. Peat fires
are difficult to extinguish, as peat can burn deep underground for meters, even in
damp conditions and in winter time under the snow layer, and they can last for
months. Winter peat fires are often smoldering fires that create a lot of smoke
because of incomplete combustion and result in greater emissions of carbon
monoxide and other harmful substances including PM10 and PM2.5, VOCs etc.
If a wild fire develops near a motorway, the smoke reduces the visibility, affects
human health and may result in a multi-vehicle crash or in an emergency, as it
was many times in the Russian Federation, in the United States and in other
countries.

The present study considers the issue of predicting the hazardous impact of
peat fire combustion products, in particular carbon monoxide and fine suspend-
ed particles, on road safety. It also suggests an original physical and mathemati-
cal model of the emission and dispersion of pollutants from burning peat near a
highway, and offers criteria for ranking the hazard level on the road depending
on the values of health risks and decrease of visibility. There are also described
the results of testing of the model on the Federal Highway R-255 "Siberia" in
the winter of 2015-2016.
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Maxkcumona O.B., I'unz0ypr B.A., JIsiToB B.M.
(UTKD nm. Akanemuka FO. A. M3pasns, r.Mocksa)
Pa3zimunble N0AX0bl CPABHEHHUS IKCIIEPTHHIX OI[EHOK pacyeTa BbIOPOCOB
OT aBTOTPAHCIOPTA

B paboTte npennokeHo Tpu pa3irydHbIX MOJIX0/1a K pacuyeTy BHIOPOCOB map-
HUKOBBIX Ta30B M TBepbix yactull PM 2.5 (6a30BbIil MOAXOJ, ypaBHUBaHUE
TPAHCIIOPTHOM pabOThl U ypaBHUBAHUE MOTPEOJICHUS TOIJIMBA) C LIEIbIO BbISB-
JIEHUSl pa3Inyuil MOJTYYEHHBIX 00BEMOB BBHIOPOCOB B Pa3HbIX YCIOBUSX (BepH-
(uKaLMy UTOrOBBIX 3HAUEHUH BaJOBBIX BEIOPOCOB). PazpaboTaH cnocol oueHKH
BIIUSIHUSA CPEJHUX TOAOBBIX MPOOErOB M pacHpeeseHus aBTOMOOMIIE Ha KO-
JIOTHYECKHE KJIacChl HA UTOTOBBIE 3HAYEHUS BaJOBBIX BHIOPOCOB, NMOTYYECHHBIX B
paMKax KaKJIOTro MpeIIOKEHHOro Mojaxoja. Takke MPOU3BENECHO SKCIIEPTHOE
CPAaBHEHUE METOJUK OTHOCHUTEJIBHO YYeTa BHAA HCIIOJIB3YEMOIO MOTOPHOIO
TOIUIMBA, T.€. IPOU3BEJICHA OLIEHKAa BHIOPOCOB OTIEIBHO AJIA AU3EIbHBIX U O€H-
3MHOBBIX aBTOTPAHCHOPTHBIX cpeAcTB. [IpuBeaeHHbIE MOAXOABI U CHOCOOBI
OLICHKH BIUSHUS (POpMUPYIOMMX (PaKTOPOB HA UTOTOBbIE 3HAUEHHUS BHIOPOCOB
NIO3BOJISIFOT OLEHUTh UX YyBCTBUTEIBHOCTh K CTPYKTYPUPOBAaHHUIO aBTOMAapKa Io
BUJly TOILJIMBA U HKOJIOTMYECKOMY KJIaccy.
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Maksimova O., Ginzburg V., Lytov V.
(Yu. A. Izrael Institute of Global Climate and Ecology (IGCE), Moscow)
Different approaches to comparing expert estimates for calculating emissions
from vehicles

The paper proposes three different approaches to calculating emissions of
greenhouse gases and particulate matter PM 2.5: basic approach, equalization of
transport operations and equalization of fuel consumption. The use of these ap-
proaches allows identifying differences in the resulting emissions in different
conditions (verification of total gross emissions). Within the framework of this
work, a method has been developed for assessing the influence of average annu-
al mileage and the distribution of vehicles by ecological classes on the final val-
ues of gross emissions, obtained within each proposed approach. An expert
comparison of the methods for accounting for the type of motor fuel used was
also made, i.e., emissions were estimated separately for diesel and gasoline ve-
hicles. The approaches and methods for assessing the influence of the forming
factors on the final values of emissions let to assess their sensitivity to the struc-
turing of the vehicle fleet by fuel type and environmental class.
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Panxesua M.B., lIununosa K.b.
(TamkeHTCKUI UHCTUTYT UHXXEHEPOB UPPUTALIMA U MEXAHU3AIMHU CEIBCKOTO
X03s1iicTBa, Y30ekucTaH, r. TalikeHr)
B03MO0KHOCTH OLIEHKH IKOJOTHYEeCKOH YCTOMYNBOCTH ABTOMOOMJIBLHOI0
TPAHCIIOPTA

DKOJIOTHYECKasi YCTOMYMBOCTh TPAHCIIOPTA OLEHUBAETCA PSAJIOM HHAMKA-
TOPOB, CBSI3aHHBIX C BHIOpOCAMU BPEAHBIX BemiecTB. OHAKO a)ke MPU HUZKOM
YpOBHE BPEAHBIX BHIOPOCOB paboTa ABUraTeseii BHYTPEHHETO CrOpaHUsl IPUBO-
JUT K aKTUBHOMY TMOTPEOJECHUIO KHUCIOPOJa U BBIICICHUIO YIJIEKUCIIOrO Tasa.
[Ipu 3TOM BOJIM3U aBTOMOOWJIBHOM IOPOTH MOXKET CPOPMHUPOBATHCA 30HA C TO-
HUKEHHOM KOHIICHTpalMe Kuciaopoja B armochepHom Bozayxe. Takum oOpa-
30M, JIaXKe€ NP YCIOBUU COOTBETCTBUS 3HAUCHHI SKOJIOTHYECKUX WHIUKATOPOB
«YCTOMYHMBOMY» YpPOBHIO, aBTOMOOWJIBHBIM TPAHCIIOPT MOKET HAHOCUTH BpPEI
3JI0POBBIO YEJIOBEKA W OKpYKarlleh cpere. B gaHHOW crathe mpejjaraercs
BBECTHU B UHCJIO OLIEHUBAEMbIX SKOJIOTMYECKUX UHANKATOPOB YCTOMYMBOCTH aB-
TOTpPAHCIIOPTa WHAUKATOP CHUXKEHUS KOHIIEHTpAIMU KHUCJIOpOAa B BO3IYyXE.
DKCIepUMEHTAJIbHBIE HCCIIEI0OBaHUs, TPOBEJACHHBIE B T. TalllkeHTe, MO3BOIMIN
YCTAHOBUTH B3aUMOCBSI3b MEXKAY WHTCHCHUBHOCTBHIO JIBH)KCHUSI aBTOMOOWIIEH U
CTEIMEHbIO CHMKEHUS KOHLEHTPALMKU KUCJIOPOAa B BO3/IyXe MPUIAOPOKHON 30HBI
U pa3paboTaTh METOIUKY OIEHKU CHUKEHUSI KOHIIEHTPALIMKU KUCIOPO/Ia.
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Radkevich M., Shipilova K.
(Tashkent Institute of Irrigation an Agriculture Mechanization Engineers,
Tashkent)
Possibilities for assessing the environmental sustainability of road transport

The environmental sustainability of transport is assessed by a number of
indicators related to emissions of harmful substances. However, even with a low
level of harmful emissions, the operation of the internal combustion engine leads
to active consumption of oxygen and the release of carbon dioxide. In these cir-
cumstances, a zone with a reduced concentration of oxygen in the atmospheric
air may form near the highway. Thus, even if the values of environmental indi-
cators corresponds to the “sustainable” level, road transport can harm human
health and the environment. In this article, it is proposed to introduce an indica-
tor of a decrease in oxygen concentration in the air into the number of assessed
environmental indicators of vehicle stability. Experimental studies carried out in
Tashkent made it possible to establish the relationship between the intensity of
vehicle traffic and the degree of decrease in the oxygen concentration in the air
of the roadside zone and to develop a method for assessing the decrease in oxy-
gen concentration.
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Tpodumenko FO.B., I'anpiies A.B.
(MAIU, r.MockBa)
IIpensoxkenns Mo cOBEPUIEHCTBOBAHNIO COLMOJIOTHYECKUX HCCIeOBAHUI B
00J1aCTH Pa3BUTHSA HEMOTOPU3UPOBAHHOI0 TPAHCIIOPTA

B crathe paccMaTpuBarOTCS METOJIbI MOBBIIEHUS 3(P(HEKTUBHOCTH COIHO-
JIOTUYECKUX OIMPOCOB MO PA3BUTHUI0O HEMOTOPU3UPOBAHHOTO TPAHCIOPTA, B
YaCTHOCTH BEJIIOCHIIETHOTO ABIDKCHUS. B 1ocienHue aecITHICTUS BEJIOCHUIICI-
HOE JIBUKEHUE CTAaHOBUTCS BCE 00Jiee BaXKHOM COCTABIISIONICH TPAHCIOPTHBIX
CHUCTEeM KpYIHBIX TroposoB. Ho mpoGieMoii ocTtaeTcss HEOCBEAOMIICHHOCTh JIO-
Jiei 0 TIpEeUMYIIEeCTBaX BeJOCUIIeIa TIepe] APYTUMH TPAHCIIOPTHBIMU CPE/ICTBA-
Mmu. [TpuBoauTcs obmast kinaccuduKanus acreKToB TPAHCIIOPTHOTO TUIAHUPOBa-
HUSI, IPUMEPHI CYIIECTBYIOIIUX OMPOCOB U OLICHUBAIOTCS UX PE3YyJIbTaThl. Y CTa-
HOBJICHO, YTO OIPOCHI OXBATHIBAIOT JIMIIIL OTACIbHBIC ACTIEKTHI PA3BUTHS BEJIO-
CUIIETHOTO JIBMXKCHUSI U HE JAIOT MOJHON KapTHUHBI, HEOOXOIUMOM ISl OLICHKU
YpOBHS ero yao0cTBa u 6e€30macHOCTH. B cTaThe MPUBOIUTCS aarOPUTM U CO-
JiepKaHuEe COLIMOJOTHUYECKOTO OMpOca Ha TeMY BEJIOCUIIETHOTO JIBUKEHUS, KO-
TOPBIN MO3BOJIUT MOBBICUTH KaUY€CTBO TOPOACKOTO TPAHCIIOPTHOIO IJIAHUPOBA-
HUS ¥ B TIEPCIIEKTUBE YCKOPUTH PA3BUTHE HEMOTOPU3UPOBAHHOTO TPAHCIIOPTA B
Poccun.
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Trofimenko Y., Galyshev A.
(MADI, Moscow)
Suggestions for improving sociological research in the field of non-motorized
transport development

The article discuses methods for improving the effectiveness of sociologi-
cal surveys on the development of non-motorized transport, in particular bicycle
traffic. In recent decades, cycling has become an increasingly important part of
the transport systems of large cities. ut people's lack of awareness about the ad-
vantages of a bicycle over other vehicles is still a problem. A general classifica-
tion of transport planning aspects, examples of existing surveys, and evaluate
their results are shown. It was found that surveys cover only certain aspects of
cycling development and do not provide a complete picture necessary to assess
the level of its convenience and safety. The article presents the algorithm and
content of a sociological survey on cycling, which can improve the quality of
urban transport planning and in the future accelerate the development of non-
motorized transport in Russia.
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Tpodumenko FO.B., Komkor B.1.
(MAIY, r. MockBa)
Ounenka GUHAHCOBBIX M COLMATBHO-IKOJOrHYeCKUX 3G PeKTOB BHEAPEHUSA
IUVIATHOTO APKOBOYHOI'0 MPOCTPAHCTBA B KPYIIHOM ropoje

MaccoBoe BHenpeHue HUPPOBBIX W HHPOPMALMOHHBIX TEXHOJIOTUH B
TPAHCTIOPTHYIO Cepy aKTUBHO CIOCOOCTBYET (POPMUPOBAHUIO HOBOW CHCTEMBI
TPaHCIOPTHBIX IPUOPUTETOB B ropojax. IIpw BBEAEHUM AITHX TEXHOJIOTHM
J0JKHA o0ecreunBaTbes (DYHKIIMOHANbHASA YCTOWYMBOCTh TPAHCIIOPTHOW CH-
CTEMBl - €€ CIHOCOOHOCTh OOECHeuMBaTh KAYECTBEHHOE YJIOBJIETBOPEHHE IIO-
TpeOHOCTEN o0lecTBa B MepeBo3kax (0anmaHC TPaHCIOPTHOIO CIpoca U Mpe-
JOXKEHUS) MPU OAHOBPEMEHHONM MHUHUMM3AIMM HETAaTHUBHBIX BO3JECUCTBUN Ha
3JI0POBbE HACEJEHUS, SKOHOMUKY U COCTOSTHUE OKpYKaroled MPUPOIHON U CO-
LHAAIBHOM CpPEJIbI.

BaxxHoe 3HaueHue Ui yCHEUIHOrO HMCHOJb30BAHMS YKa3aHHBIX TEXHOJO-
I'Mil IMEET yNPaBICHHE MOTUBALMEN TPAHCIIOPTHOTO MOBEAEHUS. DTU BOIPOCHI
BO3HMKJIM CPABHUTEJIBHO HEJJABHO — B CBSA3M C BBEJCHHMEM ILJIATHOTO MapKOBOY-
HOT'O IIPOCTPAHCTBA B TOPOJIAX.

OCHOBHBIMM 3aJjauaMH BBEACHHUS €IMHOIO IJIATHOTO MapKOBOYHOTO MpPO-
ctpanctBa (EIIIl) Ha MeCTHBIX yNWIAX SIBISIIOTCS: CHUKEHUE HArpy3KH Ha
YIIMYHO-IOPOKHYIO CEThb U MPOJOKUTEIBHOCTH TPAHCHIOPTHBIX 3aTOPOB, CO-
KpalleHue JIOCTyIa JIMYHOTO aBTOTPAHCIOpPTa B LEHTPAJIBbHBIE YAaCTU ropoja,
CTUMYJIMPOBAHUE HCIOJIB30BaHUS OOIIECTBEHHOTO TPAHCIIOPTA, CPEJACTB MAJIOH
MOOMJIBHOCTH, YMEHBIIIEHUE BHIOPOCOB 3arpsA3HSIONIMX BEIIECTB, MOTPEOICHUS
TOIUIMBA.

OneHka BO3MOXHOCTH (POPMUPOBAHUS IKOHOMUYECKU 3(DPEeKTUBHON (11
MHBECTOPOB M OI0O/PKETa) 30HBI TUIATHBIX YIUYHBIX MAPKOBOK B KPYMHBIX TOPO-
JlaX OTHOCHUTCS K YMCIY BEChbMa YYBCTBUTEIBHBIX [JIsl HACEJCHHUS MeEp, T.K.
HANpPSMYIO BIUSET HA CEMEHHBIN OI0KET MOJIb30BaTeNIe MapKOBOK.

OneHka (GUHAHCOBBIX M COLUATBHO-IKOJIOTHUECKUX dPPEKTOB BHEAPECHHUS
EIIIT (7400 mect) BhimosiHeHa Ha npumepe Huxnero HoBropoaa st 1Byx ciie-
HapueB TapuPHOW MOJUTUKHU: | — OJMHAKOBBIA Tapud oraTbl MalIMHOMECTA
(60 py0./gac) Ha BceM MapKOBOYHOM IIPOCTPAHCTBE; 2 — AU PEpeHINPOBAHHBIIHI
pa3Mep IUIaThl JIJIsl BBIJIEJICHHBIX MATH MapKOBOYHBIX 30H (0T 20 py6./dyac g0 65
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py0./9ac) B 3aBUCHMOCTH OT MECTa PACIOJIOKCHHS MApPKOBKH, JHS HEACIA H
BPEMEHHU CYTOK, UCXOJS U3 ONTUMAJIHHOM 3aIMOJHAEMOCTH MAPKOBOYHBIX MECT
(85%) ¢ yueToM »1acTUYHOCTH CIIpOca Ha MapKOBKY, YPOBHS JI0XOJIOB Hacelie-
HUSL.

Onenka (pUHAHCOBOM, COIMATEHO-3KOHOMHUYECKOH 3((HEKTUBHOCTH TIPOEK-
ta co3nanus EINII npousBeneHa ¢ yueToM MpOrHO3HBIX MMOKa3aTee HHQIISIIH,
TEMIIOB POCTa 3apa00THOM IJIAThI, HAJIOTOBBIX IJIATEXKEM.

MoHneTapHas OII€HKa COLMAIbHO-IKOJIOTHYECKUX A(PPEKTOB YUUTHIBAET
3¢ (dEeKT OT: IKOHOMUU BPEMEHH BOJUTEINS M MACCAKUPOB HA MOUCK MAapKOBOY-
HOTO MECTa; CHUXEHHSI TPaHCHOPTHO-3KCIUTYyaTallMOHHBIX 3aTpaT (3KOHOMHHU
noTpeOJIeHHs TOIUIMBA) BCJICICTBUE YMEHBILICHHS Mepenpodera B MOUCKax map-
KOBOYHOT'O MECTA; CHWKEHHUS BAJIOBBIX BBIOPOCOB 3arps3HSIONIMX BEILECTB B
aTMOC(epHBI BO3AYX H3-3a COKpAIICHUS KOJUYECTBA aBTOMOOWIIEH B 30HE
EINII. Tlocnennue nBa sdpdexra onennBanmuch no nporpamme COPERT V, Bep-
cus 2020 rona.

Y cTaHOBIIEHO, UTO 0’KUJAEMBIA COLMATBHO-IKOJIOTHYECKUH 3P PexT 3a me-
puon 2021-2024 rr. npu peanuzanuu TapuGHON NOJUTUKH MO CLUEHapuio 1 Mo-
XKET COCTaBUTh 383,6 MiIH. py0., Mo cueHaputo 2 apdekr - 760,7 mun. pyo. [Ipu
TOM COLMAJIbHbIE PUCKHU CHMKAIOTCS Ha 24% MO CpaBHEHHUIO C TApUPHOM MOJH-
TUKOM MO ciieHapuio 1.

C yuyeTom conmasibHOM cTaBku nuckoHTupoBaHus (SDR = 4,73%) pa3zuuna
OKUJAEMbIX CYMMAapHBIX TUCKOHTHPOBAHHBIX JOXOJOB (C y4ETOM COIMAJIbHO-
HKOJIOTUYECKUX BBITOJ) U JTUCKOHTUPOBAHHBIX 3aTPaT Ha pealn3allMio0 MPOEKTa
3a niepuoa 2020-2024 rr., T.€. 9KOHOMUYECKUN YUCTHIA TUCKOHTUPOBAHHBIN J10-
xo1 (ENPV) moxer coctaButh 697,0 MitH pyOseit no cuenapuro 1 u 988,3 muH
pyOnell mo cueHapuio 2; SKOHOMHUYECKas BHYTPEHHSISI HOpMa JOXOJHOCTH
(EIRR) — cootBerctBenno 78,18% u 94,35%; COOTHOIICHHE BBITOI-3aTPAT
(EBCR) — 3,837 u 7,15.
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Trofimenko Y., Komkov V.,
(MADI, Moscow)
Assessing the financial and socio-environmental effects of the introduction of
paid parking space in a big city

The mass introduction of digital and information technologies into the
transport sector actively contributes to the formation of a new system of
transport priorities in cities. The introduction of these technologies should en-
sure the functional stability of the transport system — its ability to provide quali-
ty satisfaction to the needs of society in transportation (balance of transport sup-
ply and demand) while minimizing the negative impacts on public health, econ-
omy and the state of the natural and social environment.

The management of motivation for transport behavior is important for the
successful use of these technologies. These questions have arisen relatively re-
cently - in connection with the introduction of paid parking space in cities.

The main tasks of introducing a single paid parking space (PPS) on local
streets are: reducing the load on the road network and the duration of traffic
congestion, reducing the access of private vehicles to the central parts of the
city, stimulating the use of public transport, low mobility facilities, reducing
emissions of pollutants and fuel consumption.

Assessment of the possibility of forming a cost-effective (for investors and
the budget) zone of paid street parking in big cities is one of the most sensitive
measures for the population, because directly affects the family budget of park-
ing users.

The assessment of the financial and socio-environmental effects of the in-
troduction of PPS (7400 places) was made on the example of Nizhny Novgorod
for two scenarios of tariff policy: 1 - the same rate of payment for a parking
space (60 rubles per hour) in the entire parking space; 2 - differential fee for five
allocated parking zones (from 20 rubles per hour to 65 rubles per hour) depend-
ing on the location of the parking lot, day of the week and the time of day, based
on the optimal occupancy of parking spaces (85%) taking into account elasticity
demand for parking, income level of the population.

The financial, socio-economic efficiency of the PPS project is assessed on
the basis of inflation forecasts, wage growth and tax payments.
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Monetary assessment of socio-environmental effects takes into account the
effect of: saving time for the driver and passengers to find a parking space; re-
ducing transport and operating costs (saving fuel consumption) by reducing
overruns in search of a parking space; reducing gross emissions of pollutants in-
to the atmosphere due to a reduction in the number of cars in the PPS zone. The
last two effects were evaluated according to the COPERT V program, version of
2020.

It was found that the expected socio-ecological effect for the period 2021-
2024 in the implementation of tariff policy under scenario 1 can amount to 383.6
million rubles, under the scenario 2 — 760.7 million rubles. At the same time, so-
cial risks are reduced by 24% in comparison with the tariff policy under scenario
1.

Taking into account the social discount rate (SDR — 4.73%) difference in
expected total discounted income (taking into account socio-environmental ben-
efits) and discounted project costs for the period 2020-2024, i.e. economic net
present value (ENPV) may amount to 697.0 million rubles under the scenario 1
and 988.3 million rubles under scenario 2; economic internal rate of return
(EIRR) — 78.18% and 94.35% respectively; benefit-cost ratio (EBCR) — 3.837
and 7.15.
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Tpodumenko F0.B., Kyteipun b.A. (acn.), esHos JI.A. (cTyn.)
(MAJIU, Mockga)
HcciienoBanue 30HbI BHEAPECHUSA MJIATHBIX MAPKOBOK
B Huxxnem HoBropoae (HaTypHbie 00ciie10BaHust
H COIMOJIOTHYECKHUI OMpoc)

B Hos6pe-nekabpe 2020 r mpoBeneHo mapmpyTHOe obcimemoBanue 119
MECTHBIX YJIUII, MPOTSHKEHHOCTHIO 83 KM, YJIMYHBIX MAPKOBOK HA HUX, a TAKXKE
aBTOMOOMJIEH, MPUNIAPKOBAHHBIX BHYTPHU JABOPOB M Ha BBIJICICHHBIX MapKOBKAX
(7739 mapkoBOYHBIX MECT) B lleHTpaibHOU yacTu Huknero Hoeropoga. O6muit
00bEM BUIEOMH(POPMALIMKN C pe3yiabTaTaMHU OOCIEIOBAHUS TIPU JABUKEHUU TIO
MapipyTy coctasui 6osee 700 I'b. BuyTtpu kBaptanoB obciiejoBaHUE MpUTIAp-
KOBaHHOTO aBTOTPAHCIOPTA OCYLIECTBIISUIOCH B OyJAHU U B BBIXOJHBIC JHU B
JTHEBHOE BpeMsi TyTEM HATYPHOTO OOCIIEI0BAHUS TTEIIIKOM.

YcTaHOBIEHO, 4TO O0LIEe KOJIMYECTBO MPUITIAPKOBAHHBIX aBTOMOOMIEH B
pabouue auu cocrasisiet oT 3744 no 10650 en., B Beixoansie — ot 4212 1o 6050
en. B OyaHu B THEBHOM MepUO] ApKyeTCsl IPUMEPHO B 2 pa3a 00Jblie aBTOMO-
Owell, yeM B BBIXOAHBIC. B cpegHem 3amosiHsIeMOCTh BCeX O00CIEeTOBAaHHBIX
YJIMYHBIX TAPKOBOK B YTPEHHHUE M THEBHBIE Yachl pabOuuX AHEH HEJETU BBIIIC
100%; B BBIXOAHBIE THU 3aMOJHIEMOCTh cokpaiaercs Ha 30-45% u cTaHOBUTCSA
MEHbIIIE MapKOBOYHOM éMKOCTU. B 2020 rogy cymmapHO€ KOJMYECTBO aBTOMO-
Owiell Ha TEPPUTOPUU PACTIONOKEHUSI YIMYHBIX IJIATHBIX MAPKOBOK COCTABUIIO
17,3 maH aBTOMOOUIICH.

CdopmupoBaHO TSAITH MAPKOBOYHBIX 30H IO CTENEHU MPUBJIEKATEIHLHOCTH
UX MECTOPACHOJIOKEHHUS ISl TMOJIb30BaTENIC MapKOBOK C MPUBSI3KOM K KOH-
KpeTHBhIM yiunaMm. Ha ynunax, BXOASIIMX B 3TH 30HBI, ONpeeIeHbl EMKOCTH
MapKOBOK, CKOPOCTH JABUKEHHS, COCTaB TPAHCIIOPTHBIX MOTOKOB U Psifi APYTHUX
nokaszaresniei, HeOOXOAUMBIX JIJIsl OLICHKU ONTUMAJIBHBIX Tapu(dOB HA TTAPKOBKY,
nokaszaresieid ((PMHAHCOBOM, OFOHKETHOM M COIHMAIbHO-3KOHOMHYECKON OIICHKH
() PEeKTUBHOCTH BBEACHUS IJIATHBIX MAPKOBOK.

JleTanpbHOE MapiIpyTHOE 00CIeOBaHUE YPOBHS 3aIOJIHSIEMOCTH BCEX Ma-
IIMHOMECT Ha TJIATHBIX YJIWYHBIX MapKOBKax, padOTAIONIMX B HACTOSIIEE BpEeMsI
B TECTOBOM PEKHUME IIPH OTCYTCTBHUH IUIATHI, IO3BOJIMIIO CHOPMYITHPOBATH Clie-
IYIOLIE PEKOMEHALNN:
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BKJIFOUUTH B 30HY b mimaTHOro mapkoBOoYHOT0 npocTpaHcTBa ynuily OpyHse
U co3nath TaM 120 TuIaTHBIX MATMHOMECT. YJIMIIa HAXOAUTCS B KOHTYpaX 30HbBI
b u 3anonHeHa aBTOMOOWIIIMH TAaK)XK€ KaK U COCEJHME YJIMIIbI, KOTOPbIE BKIIIO-
YEeHbI B CIIUCOK YJIMI] C IJIATHBIMU MapKOBKAMU;

BKJIIOYUTH B 30HY b ynuity JlomkaHCKyio U co3AaTh TaM MapkoBKy Ha 40
MammHoMmecT. E€ mepecekaer ynuina ManydaktypHasi, KOTopasi BKIIIOYEHA B
CIIUCOK IUIaTHBIX (30Ha I);

UCKIIIOUUTh U3 €IMHOTO MAPKOBOYHOTO MPOCTPAHCTBA IIATHBIE MAPKOBKU
Ha ynunax Ponnonosa, Coserckas, Ctpenka, UkanoBa, 3apednblii OyibBap;

JIOTIOJIHUTENbHBIE IIJIaTHBIE MapKOBOYHBbIE MecTa B konmdectBe 1003 en.
PEKOMEHYETCsl CO3/1aBaTh Ha YIHIAX, HAXOAAIMXCs B 30HE | € AMHOro mapko-
BOYHOTI'O IIPOCTPAHCTBA.

B pesynbrarte COIMOJIOrHYECKOro OMpOoca KUTEIEH U MOJIb30BATENIEH nap-
KOBKaMH (221 pecrnoHAeHT) ObUIM BBISIBIEHBI OCOOCHHOCTH TPAHCIIOPTHOTO I10-
BEJICHUS KUTEJEH U M0JIb30BaTeNIel MAPKOBOK B YACTH MOUCKA CBOOOIHBIX MECT
Ha MapKOBKaX, MPOJAOKUTEIbHOCTH MapKOBKH, OLEHKU PUEMIIEMON BETUYHUHBI
Tapuda Ha MAPKOBKY, YPOBEHb JOXOJ0B, OTHOIIEHHWE K BBEJICHHUIO IJIATHI 3a
YIMYHYIO TAapKOBKY.
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Trofimenko Yu., Kutyrin B., Deyanov D.
(MADI, Moscow)
Study of the area of introduction of paid parking in Nizhny Novgorod
(on-site inspections and opinion poll)

In November-December 2020, a route survey of 119 local streets, stretch-
ing 83 km, street parking on them, as well as cars parked inside yards and in
dedicated parking lots (7739 parking spaces) in the central part of Nizhny Nov-
gorod was carried out. The total amount of video information with the results of
the survey when driving on the route was more than 700 GB. Inside the quarters,
the survey of parked vehicles was carried out on weekdays and weekends during
the daytime by on-site inspections on foot.

It has been established that the total number of parked cars on working
days ranges from 3,744 to 10,650 units, at weekends - from 4,212 to 6,050 units.
On average, the occupancy rate of all street parking surveyed in the morning and
afternoon hours of the week is above 100%; at weekends, occupancy is reduced
by 30-45% and becomes less than parking capacity. In 2020, the total number of
cars in the territory of street paid parking amounted to 17.3 million cars.

Five parking zones have been formed in terms of the degree of attractive-
ness of their location for parking users with a connection to specific streets. On
the streets in these zones, parking capacity, speed of traffic, the composition of
traffic flows and a number of other indicators necessary to assess optimal park-
ing rates, indicators of financial, budgetary and socio-economic assessment of
the effectiveness of the introduction of paid parking are defined.

A detailed route survey of the occupancy rate of all parking spaces of paid
parking, currently working in test mode with the absence of a fee, made it possi-
ble to formulate the following recommendations:

to include Frunze Street in the B zone of paid parking and create 120 paid
parking spaces there. The street is in the contours of zone B and is filled with
cars as well as neighboring streets, which are included in the list of streets with
paid parking;

to include Dolzhanskaya Street in zone B and create a parking lot for 40
cars there. It crosses the street Manufacture, which is included in the list of paid
parking (zone G);
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exclude from a single parking space paid parking on the streets of Rodi-
onov, Soviet, Arrow, Chkalov, Zarechny Boulevard,;

it is recommended to create additional paid parking spaces in the amount of
1003 units on the streets located in the zone of the D single parking space.

As a result of opinion poll of residents and users of parking (221 respond-
ents) features of transport behavior of residents and parking users in the search
for vacant parking spaces, parking duration, assessment of the acceptable levels
of parking fee, the level of income, attitude to the introduction of street parking
fees were revealed.
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[llemmakos C.B., Jlooukos A.B., Umxosa B.C.
(MAIY, r. MockBa)
OuneHka 3K0JI0rM4ecKoro u COMUAJIbHOr0 MOTEHIUAJIA OPraHU3 AU
IKOJIOTHYECKHUX 30H I 00ecnevYeHus1 yCTOMYMBOIO
TPAHCIIOPTHOIO PA3BUTHS TEPPUTOPHUIL

PaccMoTpena MeTtoMka W NPUBOIATCS PE3YJIbTAThl OLECHKHA BO3JIEUCTBUS
Ha OKPYXAaKOLIyI0 Cpely U 3JI0POBbE HACEJICHHWS MEp IO 3alpeTy Bbe3la Ha
OMPENICIEHHYIO TEPPUTOPUIO TOPOJa aBTOMOOWIICH, OTHOCSIIMXCS K HU3KUM
DKOJIOTMYECKUM Kjaccam. Takas TeppUTOpHUs HA3BIBAETCA «IKOJIOTMUYECKAs 30-
Ha». OLleHKa BO3JCUCTBUSI JAHHOTO MEPOIPHUITHSA HA COCTOSHUE OKPYXKaIOUIEH
Cpeapl 3aKIYAIACh B MOJCIMPOBAHUM TPAHCIIOPTHBIX MOTOKOB HAa YJIMYHO-
JIOPOKHOU CETH JI0 M TIOCII€ OPTraHU3ALMK 3KOJIOTMYECKOM 30HbI, OLIEHKE BBIOPO-
COB 3arpsA3HSIOIIMX BEIIECTB OT COBOKYITHOCTH TPAHCIIOPTHBIX IIOTOKOB, pacyé-
T€ MAaKCUMAJIBHBIX U CPEAHETOAOBBIX MPU3EMHBIX KOHIIEHTPALMH, paccMaTpHu-
BAEMBIX 3arpsA3HAIOIIMX BellecTB. Ha OCHOBE pacCuMTaHHBIX CPEAHEr0JOBBIX
KOHIECHTPALIMH 3arpsI3HAIONIUX BEIIECTB, XapAKTEPUCTUK MIIOTHOCTH HACEJIEHUS,
ITPOKMBAIOIIETO HA TEPPUTOPUU ITOU 30HBI, U CLIEHAPUEB €TI0 B3aUMOACHCTBUSA
C 3arpsi3HUTEISIMUA ObUTH MPOBEACHBI OIEHKU PUCKA 370POBbIO0 HACEJICHUS /10 U
IIOCJIC BBEJICHUS TAHHOTO MEPOIPUSTHSL.
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Shelmakov S., Lobikov A., Chizhova V.
(MADI, Moscow)
Assessment of the ecological and social potential of the organization of eco-
logical zones to ensure sustainable transport development of territories

The method of assessing the impact on the environment and public health
of measures to prohibit the entry of vehicles belonging to low environmental
classes into a certain territory of the city is considered, and the results are pre-
sented. This area is called an "ecological zone". Impact assessment of this meas-
ure on the state of the environment involved the modeling of traffic flows on the
road network before and after the organization of the ecological zones, the as-
sessment of pollutant emissions from the aggregate transport streams, the calcu-
lation of the maximum and annual average ground-level concentrations of the
considered pollutants. Based on the calculated average annual concentrations of
pollutants, characteristics of the population density on the territory of this zone,
and scenarios of its interaction with pollutants, public health risk assessments
were carried out before and after the introduction of this measure.
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[Ienmakos C.B., Jlobukos A.B., I'puropsena T.1O.
(MAIU, r.MockBa)
Ouenka Bo3/1eiicTBUS HA 310POBbe HACEJEHUS, IPOKMBAIONIET0
HA MpUJIerammeil K aBTOTPAHCIOPTHOM MATHUCTPAJIM TEPPUTOPUH,
HEKOTOPBIX MEPONPHUATHI M0 OPraHU3AIUM TOPOKHOT0 ABUKEHUS

JIokman mocBsIeH METOHNOJIOTUM OLEHKH BO3ACHCTBHS MEPONPUATHN I10
OpraHu3alMy JOPOKHOTO ABMKEHMsI (OpraHU3alMsl JBUKEHHUS] HEMOTOPU30BaH-
Horo TpaHcnopta (HMT), 3anpeT IBHKEHUS TAXKETbIX IPY30BBIX aBTOMOOUIIEH,
3arpeT JBUKEHUS] TPAHCIOPTHBIX CPEICTB HU3KUX DKOJOTMYECKUX KIIACCOB) Ha
3JI0pOBbE HACEJIEHUS, MPOKHUBAIOLIET0 HA TEPPUTOPHUH, MPHUIIETAOIIEH K aBTO-
TpaHCNIOPTHON Maructpanu. [Ipu olieHKe MPOBOIMINCH pacdyeThl BBIOPOCOB 3a-
IpsI3HAIOMMX BeniecTB (3B) TpaHCHOPTHBIM MOTOKOM C ONPEAEIIEHHBIM COCTa-
BOM M 33JIaHHBIMU XAPAaKTEPUCTUKaMU JABUKECHHUS, HA OCHOBAHUH KOTOPBIX JJIS
MPUIETAIOMIENH TEPPUTOPUH ONPEAEISIIUCH JOJITOCPOUHBIE PU3EMHBIE KOHIICH-
Tpauuu 3B. Ha ocCHOBaHMU pacyeTHBIX JTaHHBIX OCYLIECTBISAIACh OLEHKA UHU-
BUJIyaJIbHBIX PUCKOB 370POBBIO HACENEHUS MPHU BO3ACHCTBUU KaHLIEPOTE€HHBIX
3B u k03(ppHLIMEHTOB OMACHOCTH — B Cllydyae HeKaHIeporeHHbIX. CoriacHo mo-
JYYEHHBIM pe3ysbTaTaM, ObLIO MOATBEPKACHO, YTO HAHOOIBIIYI0 3(P(HEKTHB-
HOCTh 00€CIIEYMBAIOT MEPhI, HANIPABJICHHBIC HAa OpraHu3aiuio asmwkenns HMT
U 3amper JABWKEHUS TPAHCHOPTHBIX CPEACTB HU3KUX 3KOJIOTMUECKHX KIIACCOB

(Xy>Xe TpeThero).
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Shelmakov S., Lobikov A., Grigoreva T.
(MADI, Moscow)
Assessment of the impact on a population health, living
on the territory adjacent to the highway,
of certain road traffic management measures

The report is devoted to the methodology for assessing the impact of
measures for a road traffic organization (movement organization of non-
motorized transport (NMT), movement ban for heavy trucks, movement ban for
vehicles of low environmental classes) on the health of population living at the
territory adjacent to the highway. During the assessment, calculations of pollu-
tants emissions from the traffic flow with a certain composition and given traffic
characteristics were carried out, based on which long-term surface pollutants
concentrations were determined for the adjacent territory. Based on the calculat-
ed data, individual risks to public health were assessed when exposed to car-
cinogenic substances and hazard coefficients — in the case of non-carcinogenic
ones. According to the results obtained, it was confirmed that the measures
aimed at organizing the NMT movement and ban on the movement of low envi-
ronmental classes’ vehicles (worse than the third) provide the greatest efficien-

cy.
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