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JAUNATHOCTHUKA JABUI'ATEJIA 3M3 - 406.2 HA
HEYCTAHOBUBHINXCSA PEXXUMAX PABOTHBI
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Aunomayus — Ha 6aze apromoOmnpHoro nsuratens 3M3 406.2 u momHoctHOTO TopMo3a LPHY
pa3paboTaHa yCTaHOBKA AJISI MCCIEI0OBAaHUM MOKa3aTeaeld paboThl HEHTpamu3aTopa OKCUIOB a30Ta U ABH-
raressl Ha nepexoHbIX npoueccax. OmnpeneneHs! TpH 001acTH PEXUMOB pabOTHI IBUTATENsl: MalbIX Ha-
TPY30K, CpEIHUX Harpy3ok. MccienoBanel mokasaTenu TOKCUYHOCTH Auratens 3M3-406.2 Ha ycTaHOB-
JICHHBIX peXUMax paboThI.

Knioueswie cnosa: Jlpurarenb, HEyCTaHOBUBIINECS PEXXUMBI, TOKCHYHOCTH BBIOpOCa

ENGINE ZMZ - 406.2 DIAGNOSTICS ON UNSTEADY OPERATING MODES
A.A.Sivov
St.-Petersburg state university of service and economy (SPbSUSE),
191015, St.-Petersburg, street Kavalergardsky, 7;

The summary — On the basis of automobile engine ZMZ 406.2 and brakes LPHY the installation
for researches indicators of work for neutralizer oxides nitrogen and the engine on transients was de-
signed. Three areas of operating modes dvi-gatelja are defined: small loadings, average loadings. Indica-

tors of toxicity of engine ZMZ-406.2 on the established operating modes are investigated.
Keywords: the Engine; unsteady modes; toxicity of emission

[Tpu nBM>XeHUU aBTOMOOWMIISI, OCOOEH-
HO B TOpoOjie, peXHUMbl pabOThI JIBUTATEIN
MIOCTOSTHHO HM3MEHSIOTCS, TIPU TOM IOCTO-
SHHO W3MEHSETCS 4YacToTa BpalleHHs KO-
JICHYaToOTO BaJla JIBUTATENsl M HarpyskKa, I1mo-
Jlaya TOIUTMBOBO3AYIIHOW CMECH B IIMJIMHJI-
pel. Takum 00pazom, HecTalMOHApHBIE pe-
KHUMBI SBIISIOTCS MpeoOIaaloMMU  TIpU
OKCIUTyaTal[il aBTOMOOWIIEH M COCTaBISIOT
OT BCEro BpeMeHH JIBrxeHus [1]:

- IPY UHTEHCUBHOM TOPOJICKOM J[BU-
KEHUH NPUMEPHO 95 %o;

- TIPH ABVKEHHUH 10 TPYHTOBBIM JIOPO-
ram okoo 85...90 %;

- Ha 3arOPOJTHBIX YCOBEPIICHCTBOBAH-
HBIX aBTOMOOHMIBHBIX Aoporax 30...35 %.

[To craTucThke, B 3aBUCHMOCTH OT YC-
JOBUM 3KcIulyatauuu Ha Kaxnaele 1000 xm
npobera npuxoautcst 50 MyCKOB U OCTaHO-
BOK nBurarens. Ilpu aBmwkeHnn aBTOMOOU-
Jei o JoporaM pa3IUYHOTO KavyecTBa WX
JIBUTATENIM HauOoJjblliee BpeMs padoTaroT
npu oTkpeIToil HAa 5 — 70 % npoccenbHOU
3acjIoOHKe KapOropaTtopa W pa3BUBaeMOi
MoIHOCTH OT 13 1o 78% oT HOMHHAITBLHOM.

B ropoackux ycnoBHSIX NPOJOIDKH-
TEIBLHOCTh PAa0OTHI aBTOMOOWIISI B PEKUMAX

yckopeHust gocturaet 67 %. Ilporsoxen-
HOCTh YYacTKOB pa3roHa W 3aMeJICHHS,
CYIIECTBEHHBIM 00pa3oM BIHMSIONINX Ha
CPEIHIOI0 TEXHUYECKYI) CKOPOCTb JBHIKE-
Hus, cocrasisier 70 — 80 % ot obmiero my-
TH, IPOUJICHHOTO aBTOMOOHIIEM.

Bo Bpems pasrona pacxoj TOIUIMBa B
1,35 — 1,45 paza Oosblile, yeM IpU PaBHO-
MEpPHOM JIBUKCHUH aBTOMOOHIISI Ha 9TOM JKe
YUYaCTKe, TaK KaK 3HAYUTENbHAsl 4acTh TOII-
JMBa, pacxoayemasi Ha TPUOOPETEHHE aBTO-
MOOMJIEM KHHETHYECKOH DHEPrHH, MpH 3a-
MEIJICHHA MOXET OBITh OOpalleHa B TOJe3-
HyI0 pa®oTy Jumb 4acTHyHO. Pacxon Tor-
JMBa Ha peXHMMax pasroHa, MPeXae BCETo,
3aBUCHT OT CpEIHEH BEIMYHMHBI YCKOPECHUS
aBTOMOOWIISI, TIPOU3BOTUTEIHHOCTH YCKOPH-
TENFHOTO HAcOCa, YaCTOTHl W KayecTBa BhI-
TIOJTHEHUsI TIPHEMOB TIEPEKITFOUEHUST Tiepe-
Jlay, a TakXkKe OT CyMMapHOTO 4uciia 000po-
TOB KOJICHYATOTO BaJla, MPHUXOJIIIAXCS Ha
SIIUHHUITY TTYTH.

K nHambornee xapakTepHBIM IEPEXOJI-
HBIM MPOIIECCaM IPH JBMKEHHH B TOpOJE
OTHOCSITCSI TIPOLIECCHI TyCKa, pa3roHa W Ha-
Opoc Harpy3sku [2].
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B mporecce mycka nBurarens HaOIo-
JAIOTCS. BeChbMa pPE3KHWE W3MEHEHHUs IMapa-
MeTpoB pabouero mpouecca U B 3HAYUTEIb-
HBIX penenax. [y mycka xapakTepHBbI clie-
nyromue (aspl: packpyTka ABUTATENS O
MOSIBJICHHUS TEPBBIX BCIBIIIEK TOIJIMBA B
HWIMHpPAX Tq; PA3rOH ABUraTelss A0 BCTYII-
JeHUs B JEHCTBHE pETyIsiTOpa YacTOTHI
BpallleHUsl T,; Pa3rOH JBUIATENsl C OIHO-
BPEMCHHBIM YMEHBIICHHEM [UKIOBOW TIO-
Aaun torumBa Ag,, COOTBETCTBYIOIIEH MO~
Jladye Ha XOJIOCTOM XOJy, T3; IPOrpeB JIBUTa-
TeJsl C OTHOCUTENIbHO MaJlbIM HM3MEHEHHEM
CKOPOCTHOI'O peXHMa M LUKIOBOM IOAAYU
13. OOmas AIMTETRHOCTh Mpollecca MycKa
COCTaBIISIET

Ty =T, + T, + 73+ 174 1)

[IpomomKUTEIbHOCTE TepBOM  (pa3bl
3aBHCUT B OCHOBHOM OT HAJIMYHS U COCTOSI-
HUSL CMa3Kd Ha TPYIIUXCS MOBEPXHOCTAX
neraineil. Bo Bropoii ¢aze HHTEHCHBHO yBe-
JMYMBAETCS YacTOTa BpallleHWs JBUTATeNs
Ipu  HEOJATOMPHUATHBIX XapaKTEPUCTUKAX
TOIIMBONOJIAYM U HU3KOU TeMIeparype je-
Taled IWIMHAPA, YTO OOYyCIOBJIUBAET
OOJBIION TEepHoi 3aJepKKU BOCIUIAMEHE-
HUS TOIUIMBA Tj M B TIOCTEAYIOUINX ITUKIaX
MOBBIIIICHHBIE 3HAYEHUS MAaKCHUMAallbHOTO
JABJICHUS ITUKJIA P, U CKOPOCTU HAPACTAHUS
naieHust Ta3oB B mwmHIpe (dp/d@)max-
[lepuon 3anep:xku BOCIJIaMEHEHHS TOIIMBA
T, CYILECTBEHHO 3aBUCHUT OT TEMIIepaTypbl
CTEHOK Kamepbl cropanus. [locrne mepBbIx
BCIIBIILIEK BO3pacTaeT 4YacToTa BpallleHUs,
YIYUYIIAIOTCS XapaKTePUCTUKU TOIUIUBOIIO-
Ja4yl W cMeceoO0pa3oBaHME, MOBBIIIAIOTCS
TEeMIepaTypa CTEHOK KaMephl CrOpaHuUs,
JIaBIIEHUE W TEMIepaTypa B KOHIIE CHKATHS
pc ¥ T. [Ipy 5TOM COKpaIaroTCs T U MOTEPU
TEIUIOTHI Yepe3 CTeHKU LWINHIpa. B Havane
BTOpPOIl (pa3bl MOKET HAOIIOATHCS CHIKE-
HUE KO DUIIMEHTA HATIOTHEHNS T}, CBA3M C
OOJBIIMMH YCKOPEHUSIMU BpaIlleHUs! KOJICH-
4yaToro Baja.

Tpetess asza ompenensercs BCTYM-
JICHHEeM B JEUCTBUE PETYyNsATOpa YacTOTHI
BpamieHus. [Ipu 3ToM IUKIIOBas mojada To-
wmBa Ag, CHHKAETCA 10 3HAYEHUH, COOT-
BETCTBYIOIIUX PEKUMY XOJOCTOTO XOJa.
YerBepTtas (aza xapakTepuszyeTcsi MOHO-
TOHHBIM M3MEHEHHEM BCEX IapamMeTpoB pa-
Oouero mporecca A0 CTAOMIH3AIUNA TeMIIe-

paTypHOTO COCTOSIHMS JeTajel ABUraTens.
H3yueHne mapaMeTpoB pabovero mporecca
IpU TyCKEe JBHUTaTeJIe MpecTaBisieT UHTe-
pec B CBsI3U € pa3pabOTKON M pean3anuei
MEpONPUATHIA IO CHIKEHHUIO TeMIepaTyp-
HOTO TIpejiesa XOJIOJAHOTO IYCKa M ITYCKO-
BBIX H3HOCOB.

N3 OGonpiioro MHOroooOpasusi mpo-
IIECCOB Pa3roHa JBUTaTelsl HauboJee Xapakx-
TEPHBIMHU SIBIISTIOTCS JIBa THIIA: 32 CUET YBe-
JUYEHHs] LMKIOBOH TIOAa4YM TOILUIMBA; 3a
CYET YMEHBIICHUS MOMEHTA CONPOTHBIICHHS
IpY TI0Jjaue TOTUINBA.

[Iporecc pasroHa 3a cueT yBenuye-
HUS [UKJIOBOM TMOAAYM TOIUIMBA BKIIIOYAET
Tpu ¢a3bl: TiepBas paza COOTBETCTBYET Bpe-
MEHH U3MEHEHUS BO3JCHCTBYIOMIETO (haKTO-
pa, T.e. IIMKJIOBOW MOJa4u pabovyero Impo-
necca, M JJIUTCA JO MOMEHTA JOCTHKCHHS
HOMHUHAJIBHOW YaCTOTHI BPAIICHUSI KOJICHYA-
toro Bana. IlepBas ¢asza mporekaer mpu
IUIABHOM MOHOTOHHOM HM3MEHEHHH BCEX I10-
Kaszareynell B CPaBHHUTEIBHO MaJbIX Ipese-
Jax TpH JajJbHEUIIEM HE3HAYUTEIHHOM
pocTe N | MporpeBe JeTajeid ABUTATeNs 10
JOCTHDKEHUSI UMM B KOHIIE (ha3bl 3HAUEHU,
COOTBETCTBYIOIIIMX HOBOMY YyCTaHOBHBIIIE-
mycs pexxumy. Bropas ¢asza pazrona amurcs
OT HECKOJBKUX CEKYHJ /0 MHHYT B 3aBUCH-
MOCTH OT THIIA JIBUTATENs U BIMSHUSA Iepe-
YHCICHHBIX BbIME (hakTopoB. I[Ipomomku-
TEJIbHOCTb TpeThell (a3bl pa3roHa COCTABIA-
eT ISl aBTOTPAHCIIOPTHBIX JABHUTaTeNeil ot 4
0 6 MUHYT, a A1 KPYMHOTa0ApUTHBIX TU-
seneid 1o 25 — 30 MHHYT M omperenseTcs
BpeMEHEM, HEOOXOAMMBIM [UIl Mporpena
JIBUTATEIIS.

[Tpu HaOpoce Harpy3kH, Tak k€ Kak U
IIpU pasroHe, HaOMONAIOTCA TpU (a3bl Ie-
pexonHoro mpouecca. JIUTeIbHOCTh Tep-
BOW (has3pl ompezenseTcs XapakTepoMm Ha-
Opoca HarpysKu; JJsl BTOPO CpaBHUTEIBHO
KpPaTKOBPEMEHHOW (a3bl XapaKTEepPHBI pe3-
KHW€ U 3HAYUTEIbHbIC U3MEHEHHUs MOKa3aTe-
neit pabodero mpoiecca; TpeThbs ¢aza xa-
paKTepu3yeTcss MOHOTOHHBIM MX U3MEHEHH-
€M B MaJIbIX IpeJesiaX 70 3aBEpIICHHUS TPO-
rpeBa JBUraTellss U BBIXO/A €0 Ha HOBBIN
YCTAaHOBUBIIHUHCA pexuM paboTel. COpoc
Harpy3ku. DTOT MEpEeXOAHBIA Mpolecc Xa-
pPaKTepU3yeTCcsl PEe3KHMM YMEHBIICHHEM MO-
MEHTa COIPOTHBIICHUS U OTHOCUTEIILHO Ma-
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Juaznocmuxa osuzamens 3M3 — 406.2 na HeyCmMaHOBUBUIUXCA PEHCUMAX PAOOMbL

JIbIM U3MCHCHHUCM 4YaCTOTBHI BpallCHUSA KO-
JIGHYaTOro Bajla B MpeZeiax CTCICHU He-
PaBHOMEPHOCTH PETYJIATOpa YacTOThl Bpa-
meHusi. [Ipy 9TOM MOXKHO BBIICIUTH [BE
(a3pl mporecca: IepBas XapaKTePH3YeTCs
3HAYUTENIBHBIMU ~ PE3KUMH  M3MEHCHHSIMU
HIOKa3aTeJiel M CpaBHHUTEIHHO HEOOJBIIONHN
HPOJOJDKUTEIBHOCTBIO; BTOPAs - IIABHBIMU
N3MEHECHHSAMHU MOKa3aTeliei B MaJIbIX mnpeac-
Jax TpH JIOCTHXKCHHHM B KOHIE Mpolecca
3HA4YCHMM, XapaKTEPHBIX UIsI KOHEYHOT'O yC-
TAHOBHUBILIETOCS PEXKUMA.

B wuccienoBaHMAX — HCHONB3YeTCS
OIBITHBIA 00Opasel HeHTpaan3aTopa OKCH-
1oB azota (puc. 1).

Pucynok 1 — Cxema HeliTpanuzaTopa

[ToTok orpab®oTaBmIMX Ta30B MOCTY-
naeT IO BBIXJONHOH TpyOe K BXOJHOMY
narpyoky 2 Hedtpanusatopa [3]. [Ipoxoms
CyXHBaroIeecst comio 8, orpaboraBiine
ra3pl CO3JIAIOT MOHIKEHHOE JIABICHUE B Ha-
yajie CMECUTENIbHOW Kamepsl 5, BCIEICTBHE
Yero 1o KOJBIIEBOMY KaHaly 7 4acTb OTpa-
0OTaBIIMX Ta30B MOCTYNAET Ha PELUPKYIIs-
IO Yepe3 KOJIbIEBOE oTBepcTre 9. 3a cuer
pPa3sHOCTH JaBJICHUH Ha BXOJE M BBIXOJIE
CMECHUTEIIFHOM KaMephl 3acaChIBACTCS TaKKe
ra3—BOCCTaHOBHTENb MO TpyOke 10 momaun
ra3a-BOCCTaHOBHTENSI B CMECUTEIBHYIO Ka-
Mepy 5, Iie 3aTeM HJIET MPOLEecC HHTEHCHB-
HOro mnepeMemuBaHusad € OCHOBHBIM IIOTO-
KOM OTpabOTaBIIUX Ta30B, MPOXOASIIUM
Yyepe3 CY)KUBAOIIEECS COTLIO.

DKCcIepUMEHTAIbHBIE HCCIIEJOBAHUS
OpoBOIWINCH B JabopaTopusix «CaHKT —
[TerepOyprckoro yHMBEpCHTETa CEpBHCA U
SKOHOMHUKH» M «ABTOTPAHCIIOPTHOIO H

AIEKTPOMEXAHUUYECKOr0 KOJUIEeIKa afMUHU-
crparuu Cankt-IletepOypray.

YcTaHoBKa ISl UCCIIEOBaHUM TOKa-
3areseil paboThl HeMTpanu3aTopa OKCHAOB
a30Ta U JBUraTels co3/laHa Ha Oa3e aBTOMO-
ounpHOrO Aurarenas 3M3 406.2[4] 3aBomk-
CKOro aBTOMOOMIBHOTO 3aBoaa. CteHa oc-
HAIlIEH CHCTEeMaMH, 00eCTeUnBaOIIUMU €ro
(YHKIIMOHUPOBAHHE HA BCEX PEXKHUMAX HC-
CIeIOBaHWi, a  TakkKe  KOHTPOJIBHO-
M3MEPUTEIIbHOW U PETUCTPHUPYIOLIECH amma-
paTypoi, MO3BOJISIIOIIECH KOHTPOJIUPOBATH U
PETUCTPUPOBATh BCE HEOOXOJMMBIE IS pa-
OOTBl M TPOBEJCHHS HCCIEJOBAaHHUM Mapa-
METpBI ABUTATENSE U cUCTeMbl ouncTku Ol
Komrmuiekranus nBuratens COOTBETCTBOBala
tpeboBanusim ['OCT 14846-81. JIpurarens
oOKaTaH B COOTBETCTBUU C TEXHHUUYECKUMU
YCIIOBUSIMU 3aBoJla—M3roroButensa. B kaue-
CTBE HArpy304HOI'0 YCTPOMCTBAa HCIOJIB3Y-
ercst MoIHOCTHOM Topmo3 LPHY (puc. 2).

Pucynok 2 — MommnoctHoii Topmo3 LPHY

Arperar CMOHTHUPOBAaH Ha MOOWIIb-
HOM paMe W TPUCTHIKOBBIBAETCA K HCIIbI-
TYyEeMOMY JABHUTaTENI0 C MOMOIIBIO OBICTPO-
pa3bEMHBIX  COECAUMHEHUN. MOIIHOCTHOM
TOPMO3 OXJaXJaeTcsd BOJONPOBOJHOM BO-
JIOM C TOMOIIBIO CHCTEMBl OXJIAXACHHUS.
CreuuanbHbl  KapJaHHBIA Bal mepenaér
BpallaTesbHOE JBUKEHUE BUraTelsl Ha Ha-
COC BBICOKOTO JIaBJICHHsI, KOTOPBIA 3aTOp-
Ma)kKMBaeT IBUTATENb (puc. 3).

HNMeromuiics B cocTaBe KOMILIEKCA
OJIOK HMHIUIMPOBAHUS TO3BOJSIET OTOOpa-
KaThb U CHUMATh XAPAKTEPUCTUKHU MPOTEKa-
HUSl IPOLECCOB B KaMeEpe CropaHus ABUTa-
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tens. [Iponecc CHATHS OKa3aHUM OCYIIECT-
BJISIETCSI IIPU HCIIOJIb30BAHUU CBEYU HHIH-
LIUPOBAHUs, BCTPOCHHOIO JaT4MKa JaBJIE-
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Pucynok 3 — Cxema 3KcnepuMenTaabnoii yeranosku: 3M3 406.2 - peurarens; 95M — snexrtpuue-

ckas GanaHncupHas mammua,; JHY — snekrpuueckoe HarpyzouHoe yctpoiictBo; BM — BecoBol Mexa-

HU3M JUIA 3aMepa 4acoBOro pacxoja Tommsa, PB —pacxomomep Bozayxa; 1 — dIeKTPOHHBINA Taxo-

merp; HOI' — ueiitpanuzarop OI'; PA — eMKoCTb ¢ pacTBOpoM ammuaka, MIT — MexaHu3M 1ojjauu aM-

MHa4YHOTO PAacTBOPA;

HUTII —w3meputens TeMmnepaTypbl TOTSHIMOMETPUYECKUIA;

T1—tepmonapa;

BOSCH ESA 3.250 — rasoananusarop; /1, /12, /3 —nartuuku misa 3amepa nasienus; [V, 11V2 —

nyabT ynpasienust; YBO — ynpasisioliee BO3IeHCTBHE OllEpaTopa

IIporpamma pacrnosiaraer Kak (aii-
JIaMH TI0JIy4aeMbIX JaHHBIX WU3MEpEeHUi, Tak
U Qaitnamu JUIs JeMOHCTpauuu (yHKIHO-
HUPOBAHUS CUCTEMbI. Tak e MOIIHOCTHOU
TopMo3 ocHaniéH USB-untepdeiicom.

Mertoaukoi MpeayCMaTPUBAIIOCH
IIPOBEJICHUE CPABHUTENBHBIX MCCIIEI0BAHUIN
paboThl ABUTraTessl Ha PeXUMax HOMHUHAIIb-
HOM MmouHocTH (N=5200 MI/IH'l), MaKCH-
MaJlbHOTO Kpytamiero momenta (N=4500
MI/IH'l) 6e3 monauu rasza (puc. 4) u npu mo-
Jlaue ra3a—BOCCTAHOBUTENS (aMMHAKa).

[Ipy mMuTaUM peKUMOB pa3roHa B
YCIIOBUSIX TOpoAa Haubolee 1esiecoo0pa3Ho
UCIONb30BaTh  (pa3bl pasroHa COIVIACHO

XapaKTePUCTHKHU, COOTBETCTBYIOILIUE HaUaTy
1 KOHITy (ha3bl pa3roHa [5].
YactoTa BpalleHHs] KOJIEHYaTOro Ba-
-1

na N (MAH ) JABHUTATeNs TMPU HMHUTAIUN
JIBIDKCHUSI aBTOMOOWJISI, COOTBETCTBYIOIIAS
I- oif (pase pasroHa, 3amacTcs CICIYIOIIUM
obpazom:
Vie'Uin'Uan
Nig = ———— 2
e 0,105, ' )
rae: V. — ckopocTh Tekymiel (a3bl pa3roHa,
e
M/c; U, — TIEPE/IaTOuHOe HUCIIO CTyNeHH
KOpOoOKHU mepenad; U — MepeaToyHOoe YHc-
on

JI0 TJIABHOM mepefauu; I — paAnyc KaueHUs
K

TOCT P 41.83-2004. J]1s1 9TOr0, HCIIOB3YS kozeca, M.
pacdeTHble OaHHBIE, YCTAHOBJIEHBI TOYKU
28 HUUTTC
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Pucynok 4 — Xapakrepuctuxku nsurareas 3M3 406.2

Onpez[enﬁeM 3HAa4YCHUC MOIIHOCTH U
KpyTALIEro MOMEHTa, COOTBETCTBYIOLLEE
1ust i-0# ha3sl pasroHa.

n [3—4a1

Nei = ny 1-a,q 2
i@ e
241 ny 2 \ny ' ( )
Mei n; (4)

_ 9550-Ny;
rjae n; — yacrora Bpamienus KB, cooTBercr-
1

Nmax .

+

ByoIas i-oit ase pasrona, (MUH ).

ITocne mnpeobpazoBaHuii ypaBHEHUI
apaMeTphl Ui Harpy304HOrO yCTpOiCcTBa
COOTBETCTBYIOIINE i-0#f (hase pas3roHa, ofI-

penensirores 1o popmyie (5).
Mei

Peecl' - E . (5)

TunuuHple peXUMBbl JABM)KEHUS aB-
TOMOOWJISL  3a/IalOTCSL  €3/I0BBIM  ITUKJIOM
(EL), cocToAmmm U3 3TAroB XOJIOCTOIO XO-
Jla, pa3roHa, YCTaHOBMBILErOCs ABM)KECHUS,
3aMeJIeHnss W TopMokeHHs. KomnuecTBo
DKBUBAJICHTHBIX PEXHMOB  OIPEAEIAETCS
ucxoas u3 ananusa rpadpuka EL[. Kaxabrit
stan pasrona B ELl npencrasisercs ynciom
TOYEK, COOTBETCTBYIOLIUX YHCIY HCIIOJNb-
3yeMBbIX TIpU pa3roHe CTyNeHeH KOpOOKH
nepenad. Kaxnapld »3Tanm  paBHOMEPHOTO

CkopocTb, kMM

KOM mpencrasisgercs 12-10  pexxuMamu
(tabm. 1).
60
e
40 e
0 J
0 HIC CINRRS (SR WS S —
|
= o
10{14 A2
0
0 50 100 150 Bpems, ¢

JIBHYKCHUS TIPEICTABIISICTCS OJJHOM TOYKOM, a
ATANbl XOJIOCTOTO XOJa W 3aMeJICHHSI
TOUYKO# xos10cToro xona [5]. I'opoackoit e3-
nosoii 1k mo 'OCT P 41.83-2004 (puc. 5)
B COOTBETCTBHH C MpeIaraeMoil MeTOoIu-

Pucynok 5 — I'opoackoii e310B0# MKJI 1O
T'OCT P 41.83-2004

[lockonbKy peXuMBbl pa3roHa Ha

2
nepBoi nepenaye ¢ yckopenuem 0,83 m/c

noBTopsitorcss B EL| aBaxkner, To B Tabdm. 1
OHH TPEACTaBIEHBI OJHOW CTPOKOH C HX
CYMMApHOU MPOJOJLKUTENBHOCTEIO. YeThipe
ATama XOJOCTOr0 XO0Jia, a TaKKe TPHU 3Tana
BBIOETa aBTOMOOWJISI TPE/ICTABICHBI OJHUM
PEKUMOM XOJIOCTOTO X0/1a C MUHUMAJIbHbI-
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A.A. Cuesos

MH O60pOTaMI/I KOJICHYATOro Bajia JBUTATC-
mn o . TpI/I oTala nNpuHyauTCIbHOI'0 X0J0-
min

CTOrO XO0Ja BO BpeMs 3aMEIJICHHs aBTOMO-
Owis IpeICTaBIEHbl PEKUMOM XOJIOCTOIO
X04a C IIOBBIIICHHBIMU O60pOTaMI/I KOJICH-
4yaToro Baja JBUraTes.

Mertoauka omnpeneneHus 3KBUBa-
JIEHTHBIX PEXHUMOB 0a3MpYyeTCsl Ha CIeayo-
IIKUX JOIYUIEHUAX, CBA3aHHBIX CO crienudu-
KOI HCHBITAaTEIbHOIO 000PYAOBAHUS:

— HCYCTAHOBUBIIHCCA PCIKHUMBI Pa3-
FOHOB AaBTOMOOWJII 3aMEHSIOTCS YCTaHoO-
BUBIINMHUCA PEKHMaMHU HCIIBITAHUI Ha Ha-
I'py304YHOM CTCHAC,

—PEXKHUMBI IMPHUHYAUTEIIBHOTO XOJIO-
CTOro Xxoaa 3aMCHAIOTCA PEKUMOM XOJIOCTO-
ro xXxoJa C IIOBBINICHHBIMH O60p0TaMI/I KO-
JICHYATOro Bajia ABUTaTCIIA.

Tabnuna 1 — Iransl ropoackoro uukiaa no 'OCT P 41.83-2004

HaumenoBanue stana | CKopocTb, KM/4 Yckopenue, M/Cz JnutensHocts, ¢ | Crynens KII

Pasron 0-15 1,04 4 1
PaBHOMEpHOE BMKEHHE 15 - 8 1
Pasron 0-15 0,83 5+5=10 1

Pasron 15-32 0,94 5 2
PaBHOMEpHOE TBMIKEHHE 32 - 24 2
Pasron 15-35 0,62 9 2

Pasron 35-50 0,52 8 3
PaBHOMEpHOE TBMIKEHHE 50 - 12 3
PaBHOMEpHOE JBIKEHHE 35 - 13 3
X0JIOCTOMH X0/, nmin - - 77 -
XoinocTo#t xox, nnoB - - 25 -

Kaxnplii SKBHBAJICHTHBIA  PEXKHUM
OIIPEAEIIAICS COBOKYITHOCTBIO IBYX IIOKa3a-
TeJIeH: CKOPOCTHIO IBUKCHUSI aBTOMOOUJIS U
MOIIIHOCTBIO ~ COIIPOTUBIICHMSI  JIBUKEHUIO
aBToMOOMIIA. CKOpOCTh 3ajlaBajlach COrJiac-
HO 4YacTOT€ BpAIlCHUs JBUTraTels, MOII-
HOCTb COIIPOTHBIICHUS JIBUJKEHUIO OIIpese-
JA7ach HArpy3KoM, C03/1aBacMOM CTEHIIOM
(taba. 2). MUHUMHU3UPYS YUCIIO PEKHMOB
UCCJIEJIOBAaHUM, PEKUMBI PaOOTHI ABUTATENS
YCIIOBHO pa3ZeisAoTCs Ha TpU 00JIaCTH: Ma-
JIBIX Harpy30K, CpeIHUX Harpy3okK, OOJIbIINX
Harpy3ok (tad. 3).

Ha pexumax MaiblX Harpy3ok oc-
HOBHBIM TpeOOBaHHEM SBIIIETCS olecreye-
HUe ycToW4ynBOM pabGoTbl aBurartens. [lis
3TOT0 TOIUIMBHO-BO3QYIIHYK) CMECh MPUXO-
IuTcs 0o0oraiarhk, MCHOJb3Ysl CUCTEMY XO-
JIOCTOrO X0Aa KapOroparopa. OTO IPUBOIUT
K CYLIECTBEHHOMY YBEJIMYEHUIO BbIOPOCOB
CO u CH BcnencTBue HENOJHOTO CrOpaHUs

cMecu. Ha pexumax cpeaHuX Harpy3ok
IJIaBHOE — 3TO JIOCTHXKEHUE MaKCHUMaJIbHOU
TOIUTMBHOM 3KOHOMMYHOCTH. JJIsT 3TOrO TO-
TUTMBHO-BO3YIIHYIO CMeCh OOEIHSIOT, Ha-
CKOJIBKO 3TO BO3MOJKHO JUIsl JAHHOTO JIBUTa-
Tesl.

[Tpu 3TOM BBIOPOCHI YTIIEBOAOPOIOB
(CH) u oxcuna yriepona (CO) cHuxaroTcs.
OpnnHako, BMECTE C TEM PacTyT BbIOPOCHI OK-
cunoB azota (NO), ocoOeHHO Ha TIOBBITICH-
HBIX YaCTOTaX BPAIEHUS KOJICHYATOTO Baja,
TaK KaKk MMEHHO Ha 3THX PEXHMaxX B TOJTHOM
Mepe pearu3yloTcs ABa OCHOBHBIX YCIOBHS
00pa3oBaHUs ITUX BEIIECTB — BBICOKASI TEM-
neparypa U HaJu4ue CBOOOJIHOTO KHUCIOPO-
na. Ha pexumax 00nbIIUX Harpy3ok pabo-
yuii Tmiporiecc GOPMHUPYIOT TaKUM 00pazoM,
9TOOBI 00ECTICUNTh HAWBBICIIYIO DHEPrOOT-
Jlady oT cxkuraemoro toruba. C 3ToH 1e-
JbI0 TOIUIMBHO-BO3IYIIHYIO CMECh OISThH
MPUXOAUTCS 000TaIaTh, UCIONB3ysS CHCTE-
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Juaznocmuxa osuzamens 3M3 — 406.2 na HeyCmMaHOBUBUIUXCA PEHCUMAX PAOOMbL

My SKOHOMaif3epa W/WiIM 3KOHOCTaTa Kap-
oroparopa. CooTBeTcTBeHHO, BBHIOpOCHI CO
u CH yBenuuuBaroTCsl 10 CPaBHEHUIO C Yac-
TUYHBIMU Harpy3kamu, a Beiopocsl NO Ha-

000pOT CHIDKAIOTCS M3-3a HEJI0CTaTKa CBO-
00HOTO KHCIIOPO/Ia.

Tabnuna 2 — IlpencraBiaenne pesxxkumon pasrona ATC

Ne pesxknma Vie, Mm/c UKH SBp NiB, kBT Nm, kBT Nie, kBT
1 2,08 1 1,612 0,006 5,52 5,526
2 4,17 1 1,612 0,046 - 0,046
3 2,08 1 1,612 0,006 4,406 4,412
4 6,53 2 1,231 0,175 11,935 12,11
5 8,9 2 1,231 0,442 - 0,442
6 6,95 2 1,231 0,211 8,38 8,591
7 11,81 3 1,108 1,035 10,74 11,782
8 13,89 3 1,108 1,685 - 1,685
9 9,72 3 1,108 0,578 - 0,578

Tabmuia 3 — Touku padoThl IBUTaTEsl HA IKBUBAJIEHTHBIX PesKHUMAaX
Ne pexuma Nik n Mie kie O61aCTh

1 0,66 768 109 0,022 BBICOKHX Harpy30k

2 1,29 1535 9,22 0,044 MaJIbIX Harpy30Kk

3 0,66 768 69,7 0,055 Cpe/IHUX HArpy30K

4 2,02 1393 107,4 0,027 BBICOKUX Harpy3ok

5 2,28 1896 17,85 0,131 MaJIbIX HArPy30K

6 2,15 1482 76,71 0,049 CpPEIHUX Harpy3ok

7 3,66 1501 108,88 0,044 BBICOKHX Harpy30K

8 4,31 1766 35,9 0,066 MaJIbIX Harpy3o0Kk

9 3 1236 30,75 0,071 MaJIbIX Harpy30Kk

10 - 750 - 0,42 XO0JIOCTOTO XO0Ja

11 - 1200 - 0,137 XO0JIOCTOTO X0Ja
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