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YJIK 656.13
M.A. KA3AKOBA, acn., XHAJ1Y, XapbkoB

OBOBIIEHHASA OLHEHKA PACYHETA BbBIGPOCOB BPE/IHbBIX
BEHIECTB C YYETOM HEOJHOPOJIHHU TPAHCIIOPTHOI'O
IHOTOKA

[IpennokeHa MeETOIWKA CPAaBHUTEIBLHOW OIICHKH OIPEICICHUS BBIOPOCOB BPEIHBIX BEIIECTB B
atMocepy B 3aBUCHMOCTH OT pEeXHMa JBIKEHHS C Y4ETOM HEOJHOPOIHOCTH TPAHCIOPTHOTO
nmoToka. MeTonuka OCHOBaHa Ha HCIIONIB30BaHUHM KOA(D(UIIMEHTOB NPUBEICHHS, BBIBEJICHHBIX Ha
OCHOBE HOPMATHUBHOTO PacxXoja TOTUINBA U yIAEIbHBIX BHIOPOCOB 3arps3HSIONINX BEIIECTB.
KiroueBble cj10Ba: 3arps3HAIONIME BEIIECTBA, TPAHCIIOPTHBIE CPEICTBA, TPAHCIIOPTHBIN TOTOK

3anpornoHoBaHA METOJMKA TOPIBHSUIBHOI OIIHKKM BHU3HAYCHHS BUKHIIB IIKIJUIMBUX PEYOBUH B
aTMocdepy 3aJeKHO BiJ] PSKUMY PyXy 3 BpaxyBaHHSM HEOJHOPITHOCTI TPAHCIOPTHOTO IOTOKY.
Meronuka 3acHOBaHA Ha BUKOPHUCTaHHI KOE(QIIIEHTIB TPUBEJACHHS, BHUBEICHUX Ha OCHOBI
HOPMAaTHUBHOI BUTPATH MaJMBa 1 MUTOMUX BUKU/IB 3a0pYIHIOIOUUX PEUOBHH.

Kurouesi ciioBa: 3a0pyHIOI0Y1 peUOBHUHH, TPAHCTIOPTHI 3aCO0H, TPAHCTIOPTHUH TOTIK

The method of a comparative evaluation of definition of emissions of harmful substances in
atmosphere depending on a traffic condition taking into account irregularity of a transport stream is
offered. The method is based on use of reduction factors deduced on the basis of a standard expense
allowance of fuel and specific emissions of contaminants.

Keywords: pollutants, vehicles, traffic flow

Bsenenne

PocT MHTEHCHBHOCTH NBWXXEHUA Ha yiauuyHO-mopoxkHoit cetu (YC) ropojos,
OOTOHSIIONMUN TEMIIBI  COBEPIICHCTBOBAHUS JOPOKHBIX  YCIOBHM, MPEABSIBISCT
MOBBINICHHBIE TPEOOBaHUS K TPOCKTHPOBAHUIO KOMIUIEKCHBIX CXEM OpTaHU3aIiH
JIOPOKHOTO JIBFXKCHUS M TPEOYET HKOJIOTUIECKOM OICHKH.

Cocrosinue TpancnoptHoro noroka (TII) meHsercs He TOJIBKO B pe3yJbTaTe
W3MEHEHHSI MHTEHCUBHOCTU JBWKEHHUS, HO W B PE3YyJbTAaTE€ U3MEHEHUS IOPOXKHBIX
ycioBui. [lpuuem, BIusiHUE JOPOKHBIX YCIOBUM HAa OCHOBHBIE XapakTepuctuku TII Ha
TOPOACKHX YJIMIAX SIBJIAETCS pelarmuM. UeM daine U3MEHSAIOTCS PEXKUM JIBUKEHUS
TII, TeM crokHEe MPOUCXOIUT B3aUMOJICUCTBHE aBTOMOOUJICH B MOTOKE.
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B o1oli curyanuum Bce Oojiee OCTpOM CTAHOBUTCA MpoOJieMa MOMCKAa HOBBIX
METO/IOB pacdeTa BBHIOPOCOB BpeaHbix BemiecTB (BBB) B 3aBucuMocTn oT pexkmma
newxenus T1I.

[Ipy m3yueHun JUTEpPATypHBIX HUCTOYHUKOB OBILJIO BBISBICHO, YTO ISl OIICHKU
ypoBHs BiusHusA TII Ha BBB BeIIEnsor cienyromuye KpUTEPUU: MHTEHCUBHOCTH
JBUKEHHS, CKOPOCTh JBHWXXEHHUS, IUIOTHOCTh MOTOKA, KPUTEPUUA KAdeCTBA YCIOBUH
nBokeHus [1-7].

B pesynbprare aHanuza IUTEPATYpHBIX UCTOYHHKOB MOXHO CHIENIATh CIEAYHOLIUE
BBIBO/IbI:

1. 3arps3HeHue OT aBTOTPAHCIOpTAa ABJISETCS OJHUM U3  HaubOolee
«KOHTPOJIMPYEMBIM» MTApaMETPOM IPH TN100aTbHOM 3arpsi3HEHUN OKPY>KaIOIIEH Cpebl;

2. KOJIMYECTBO M COCTAB OTPAOOTABIIMX Ia30B 3aBUCAT OT PA3TMUHBIX KaTErOpUi U
PEXKUMOB pabOThl aBTOTPAHCIOPTA, KOHCTPYKTUBHBIX OCOOEHHOCTEH TPaHCIOPTHOTO
CpEACTBA;

3. Ha KOJIMYECTBO BBIOPOCOB BPEIHBIX BEHIECTB OKA3bIBAIOT BIUSHUE YCIIOBHS
JIBUKEHHS TPAHCIIOPTHBIX CPEJICTB;

4. nst OLIEHKH BIIUSIHUSL PEKUMOB JABMXKEHUSI TPAHCIIOPTHOIO MTOTOKAa B OCHOBHOM
BCE aBTOPHl PACCMATPUBAIOT MapaMeTpbl €340BOT0 IUKIJIA (pa3roH, TOPMOXKEHUE,
CBOOOJHOE JIBH)KEHUE, XOJOCTOM XOJ), HO HE PaCCMATPHUBAIOT BIIUSHUA PEKUMOB
JIBH>KEHUSI Ha BBIOPOCHI BPE/IHBIX BEILIECTB B TOPOJACKUX YCIOBUSIX.

Lenb maHHOrO MCCiEOBaHUS — pa3pabOTKa HOBOM METOJIMKHM pacueTa BbIOPOCOB
BPEIHBIX BEIIECTB, KOTOPAsl MO3BOJIMIIA Obl OIIEHUBATH PA3JIMYHbIE YCIOBUS JIBHXKCHHUS
TPAHCIIOPTHOTO TIOTOKAa M  JaBaTb CPABHUTEIBHYID OLICHKY MEPONPUITUSIM
OpPraHU3alyy TOPOKHOTO IBUKEHUS.

2. MeToaMKa CPABHUTEJbHOH OLIEHKH IKOJIOTHYECKO HArpy3ku (BbIOpOCOB
Bpe/JAHBIX BellleCTB) TPAHCIOPTHOI0 MOTOKA B 3aBUCMMOCTH OT Pe:KMMa JIBHKEHUS

[Tpuauun npunstus TII 3a UCTOYHMK 3arps3HEHUsS OCHOBAH HA TOM, YTO €rO
BO3JICMCTBHE HAa OKPYXKAIOLIYI0 CpENy pacCMaTpUBACTCd KaK CyMMa BO3JICHCTBUU
OJIMHOYHBIX aBTOMOOWIICH. DKoOJIOTHYecKash 0e30MacHOCTh OJUHOYHOTO aBTOMOOWIIS
OTIPEIETISETCS TEXHNUYECKUM COCTOSIHUEM M KOHCTPYKIIMEH aBTOMOOWIIS, TTOATOTOBKOM
BOJUTENS W B 3HAYUTEIbHOW CTENEHH PEXUMOM JBWIKECHHS, BBIODAHHBIM B
COOTBETCTBHUH CO CXEMOW OpTraHU3aIuH ABMKCHUS, a TAKXKE IPYTUMH (PaKTOpaMH.

Ha wHTEHCHBHOCTH 3arpsi3HEHHs] aTMOC(HEPHOTO BO3AyXa aBTOTPAHCIIOPTOM
OKa3bIBAET BIUSHUS LIEJIbIN psifi (PAKTOPOB, OCHOBHBIMU U3 KOTOPBIX SIBJISIOTCS:

1. mapameTpsl enuHuyHOTrO TC (pacxos TonavBa);

2. mapameTpsl TII (MHTEHCUBHOCTB, CTPYKTYPa, INIOTHOCTh U CKOPOCThH);

3. mapameTpsl JOPOXKHBIX YCIOBHM (IIMpPUHA TMPOEIPKEN YaCTH, YCIOBHUS
CTECHEHHOCTH MOTOKA);

4. napameTpbl OKPYXKAOIIEH CPEbl.

VYyuthiBas chOpMyIMPOBAHO BHIIIE, aBTOPOM MPEAJIOKEHA CIIEAyIoIas IeneBas
byHKIHS

K,T” = fiK,,K K, ,K anﬁ)—>min, (1)

rne K" - kooQpUIuenT OTHOCHTENBHOTO M3MeHeHMs pacxoxa Torumsa TI1 B

cm’ np’

3aBHCHMOCTH OT PeXHUMa JIBUKEHUS;
N,, - untencuBHOCTH TII, IpuBENEHHOrO K 0a30BOMY aBTOMOOHIIIO;
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K, - k03()(UIHEHT U3MEHEHUS CKOPOCTH ABUKECHUS;
Kl

OT peXXuMa ABUKCHUS SAMHUIHOTO aBTOMOOWIIS;
K - xo3(pduULmreHT CTECHEeHHOCTH;

cm

- KOB(I)Cl)I/ILII/IeHT OTHOCHUTCIIbHOI'O USMCHCHUS pacxoJa TOIIMBA B 3aBUCUMOCTH

K,, - koopduuunent npuseneHus k 6asoomy asromoousto st TC i-ro tumna.

Ha nepBom stane paboTel ObUIM OlpeAesieHbl nokazarenu eauHuunoro TC npu
pa3IMYHBIX YCIOBUSX JBWXKEHUA. B pe3ynpraTe JaHHOTO OHKCIIEPUMEHTa ObLIN
UCCIIEOBAHbI CIEAYIOIINE PEXKUMBI IBUKEHNUA [8]:

- CBOOOIHBIN TOTOK HBMXEHHS cO CKOpocThio 70-80 kM/u (6e3 OCTaHOBOK
TPAHCIIOPTHOTO CPECTBA);

- CBOOOIHBIN TOTOK HBMXEHHS €O CKOpocThio 50-60 km/u (6e3 OCTaHOBOK
TPAHCIIOPTHOTO ITOTOKA);

- cBOOOIHBIN PEXKHUM JIBHXKCHHS C OCTAHOBKAMH TPAHCIIOPTHOTO CPEICTBA;

- CTECHEHHBIN PEXUM JIBHXKCHUS;

- PEKUM «CTapT-CTOID».

Jna ounenku BBB TC npu BbIOpaHHBIX peXMMaxX JBIKCHHUS  Oblia
AKCIIEPUMEHTAJILHO ONpeieJieHa CKOPOCTh JBHMXKEHUS M Pacxo]l TOIIMBa 0a30BOro
aBTOMOOMJIA B moToke [8]. JIyist mosrydeHus: UCXOAHBIX TaHHBIX K gatyukaM TC Daewoo
lanos, ¢ pabounm ob6bemom aBuratens 1598 CM3, COOTBETCTBYIOIIETO 3KOJIOTUUYECKUM
crangaptam EBpo-2, ObUIO MOAKIIOYEHO JAOIMOJHHUTENIbHOE 000py/oBaHUE (agamnTep
RS23 k-line), kotopoe mojacoeAMHEHO K HOYTOYKY C MPOrpaMMHBIM OOeCTeueHUEM
«SensDiag»

B pesynpTaTe SKCIEPUMEHTAILHOTO HCCIEAOBaHUS ObLIAa BBISBIICHA ITWHAMHKA
n3MeHeHus napamerpoB TC nmpu onpeiesieHHbIX pekuMax ABMKeHUs. [1o moimydeHHbIM
pesynbprataMm ompenensieM Kod3(PQPUIMEHTH OTHOCHUTEIBRHOTO W3MEHEHHS pacxoja
TOTUTMBA B 3aBUCUMOCTH OT pexuma aBrkeHus enuHudHoro TC, koaddurmeHT
WU3MEHEHUS CKOPOCTU U KOA(D(PHUIIMEHT CTECHEHHOCTH.

KosdduimeHT 0THOCUTENHEHOTO M3MEHEHUSI PacXo/ia TOIUIMBA B 3aBUCHUMOCTU OT
peXruMa JIBUKEHHUS 0a30BOTO (€IMHUYHOI0) aBTOMOOLIISA

K=o @
1
rae O, - cymmapHsbiii pacxon tommmea TC B HCClenyeMOM PEXHUME ABUKCHUSA

INIOTOKAa HAa MCPHOM YUYaCTKCE;

Q" - cymmMapHbiil pacxoa TomumBa TC B pexxuMe cBOOOIHOro IBHXeHUA (Oe3

OCTaHOBKH) cO cKOpocThi0 70-80 KM/4 HA MEPHOM y4acTKe.
Koadduiment nu3ameHeHUs] CKOPOCTU JBUKEHHSI ONIPEEISIeTCS KaK

KV — _cs , (3)

rne V- cpennss ckopocts TC B cBOOOAHOM JBUKEHUU, KM/U;
V. - cpennsis ckopocTs aBrxkeHus TC B vccieayeMoM pexuMe IBIKEHUS, KM/4.

1

JIJIT KOJTMYeCTBEHHOM OIEHKY MOHSTHS CTECHEHHOCTH JBM)KCHUS BBOJUM TIOHSATHE
Kod(hpurmeHTa CTECHEHHOCTH
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K, =", 4)

ocm

rae [ - mupuHa npoesxei yacty, M, (3,75 m);

) - OCTaBIIasjACA MIHPUHA HpOCS}KCI‘/’I JaCTh C€ Y4YCTOM IIPpHUIIaPKOBAHHBIX

aBTOMOOMJIEH, M.
Loy =1L, (5)

rae [ - mupuHa Mpoe3ker 4acTh B pacCMaTPUBAEMOM HANpPABICHUM JBUXKEHUS,
M;

[ - mmpHHaA NPUNApPKOBOHOTO HA MPOE3Kel 4acTH aBTOMOOMIISA, M.

[locne 00pabOTKM HKCIEPUMEHTAJIBHBIX JI@HHBIX C IOMOIIBIO MPOTrPaMMHOTO
obecneuenus STATISTICA, ObuTr MOJIy4eHBI pErpecCUOHHBIE MOJIeu K03 duimeHTa
OTHOCUTEILHOTO U3MEHEHUS Pacxo/ia TOIIMBA B 3aBUCUMOCTH OT PEKMMa JIBUXKEHUS U

CKOPOCTH TPAHCIIOPTHOI'O IMOTOKA IMTPHU CTCCHCHHLIX YCIIOBHAX

V
Kl.zemo = —1,8044"'15,3626.11’1( 7(‘3 )

i

\%
Klm,,,,, — —3,8372+ 21’0238 . ln( Viw) > (6)

1

V., =53201-K_

rne K, - KOC—)(I)(bI/IHI/ICHT OTHOCHUTCIIbBHOI'O HM3MCHCHHA pacxXxoJa TOIJIMBA B

3aBUCUMOCTH OT pEeXUMa JBMKEHHUS 0a30BOro (€AMHUYHOTO) aBTOMOOWIIS (JITHUU U
3UMHHU TIEPUONT);

[Tomy4yeHHBIE 3aBUCUMOCTH TTO3BOJISIIOT OIICHUTH BIUSHHUE PEXKMMOB JIBIKECHUS HA
BBIOPOC 3arps3HSAIONIMX BEUIECTB €AMHUYHBIM aBTomMoOujeM. [lpu 3HaYUTETHLHOM
pazHooOpa3uu cocraBa TII CyleCTBEHHYIO CIIOKHOCTh COCTaBJISET YYET BHIOPOCOB OT
pa3HBIX KaTEropuii aBTOMOOUIICH.

Ha cnenytomem »stame paboThl Hago MNEpPeHTH OT eIWHUYHOTO (0a30BOro)
aBromoOunsi k notoky. [lpuBenenue TII k 6a30BOMy aBTOMOOWIIIO OCYIIECTBIISIETCS
yepe3 Kod(pGUIMEHTH MpuBeAeHUs. 3HaueHue KOIP(UIIMEHTOB MNPUBHUIACHUS
OompeneNsieTcss  UCXOAs M3  CYUIECTBYIOIIMX  HOPMATUBHBIX  JIOKYMEHTOB,
YCTaHaBIIMBAIOIIMX JONYCTUMbIC BeInurHbl BBB.

NurtencusHocth TII, mpuBeneHHass Kk 6a30BOMY aBTOMOOWIIIO, OMPENEISETCS IO
bopmyne

N, =K, N+K, 6 -N,+.+K, N, (7)
rae N, - KOJIM4eCTBO TPAHCIOPTHBIX €IMHUILL I-I'O TUIIA B IIOTOKE;

K, - xoodduunent mnpuseneHus K 6a30BOMY aBTOMOOMIIIO I TPAHCIIOPTHBIX
CpPEACTB I-T'0O THIIA.

q, P, (Ag CO+A, -CH +
+Ay, NO,+ A, -TH
i=1 q, "P; '(Aco -CO + ACH
o L + A, NO,+ A, -T9 J )

n

3

-CH + '
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riue ¢,, - HopmartusHelid pacxog tommusa TC, /100 kwm;
q, - HOPMaTHUBHbIN PACXOJ TOILINBA 0a3oBoro aBromoomits, /100 km;
P, - TUWIOTHOCTbH TOILIHBA, Kr/a (nsa 6ensuna — 0,76 xr/n, 11s 1U3eJIbHOr0 TOILIMBA

0,85 xr/m);
A, A

yraepojia, yrieBoaopo/ia, OKCUAA a30Ta U TBEPBIX YACTHI] K OKCUIY YTIepo/a;
CO, CH, NO,, TY (tBepabple 4acTUIlbl) — 3HAUEHUS YAEIbHBIX (IIPOOETOBBIX)

A, , A

ca > Ayo, - MOKa3aTeJIl OTHOCHUTEIIbHOMN arpeCCMBHOCTU JId OKCHJIA

co T4

BBEIOPOCOB 3arpsi3Hstonux BemecTB Mt TC, ABMKYIMUXCS MO aBTOMATrUCTPAIsIM,
KI/KM;

co,, CH,, NO,,_,
3arps3HAIONTUX BEIEeCTB 0a30BOT0 aBTOMOOUJISA, KI/KM;

n - KOJIMYECTBO MapOK aBTOMOOMIICH B IIOTOKE MO KATETOPHUSIM;

d. - nonst TC (mapok aBromo6ueii) B TII.

TY, - 3HaueHuss  yJeNbHBIX  (IIPOOErOBBIX)  BBIOPOCOB

[TokazaTenn OTHOCUTENLHON arpecCUBHOCTHU OMpeiensieTcs: o popmyiie

A= T )
ITK.

rne [I[K ., - IpenenbHO-A0IyCTUMAas CpeNHecyTouYHas KoHueHTtpauus CO B
atmocdepe, MI/M;
IIJIK, - npenebHO-10IyCTUMAas CPEJHECYTOUHAs KOHIEHTPALUs 3arpA3HAIOLIETO

BEIIECTBA i-TO BUA B arMocdepy, Mr/m’.

JlaHHasgs MeToAauKa NO3BOJISIET OlLieHUTh H3MeHeHuss BBB B 3aBucumoctu ot
pexuMa JIBUXKEHUs C ydeToM HeomHopoaHoctu TII. M3nokeHHas Bbllle METOIMKA
onpenaenenuss BBB, mo3Bosser mepeiTtu K cieayrooiieMy dTamy padoThl, a UMEHHO K
CPaBHEHMIO PA3JIMYHBIX BAPUAHTOB OPTaHU3ALMU JOPOKHOTO ABUKEHHUS.
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