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MOTOPHE JOCJ/ILIZKEHHA BIIVIMBY MIKPOJOMIIIOK BOJHIO HA
INOKA3ZHUKHU TOKCUYHOCTI MAJIOJIITPAYKHOT'O IU3EJIA

B pobomi nooano ananiz winaxie nOKpAwjeHHs: eKOIOIYHUX XAPAKMEPUCTIUK NOPUIHEBUX OBUSYHIE SHYMPIUHLOZO
320PAHHSA 30 PAXYHOK 3ACMOCYBAHHA ANbIMEPHAMUBHUX MOMOPHUX NANUE, AOO 3a PAXYHOK MOOUDIKYBAHHSA UWMAMHUX
Hagmosux naus Mikpooomiwkamu. Po3enanymo 00cgio pizHux 00CIIOHUKIE 3 BUBYEHHS MEXAHI3MY 83AEMOOiT B0OHIO
3 8Y2NEBOOHEBUM HADMOBUM NATUBOM, U020 6NIUEY HA OCOONUBOCI 320PSHHS NATUBONOGIMPAOL cymiui ma noKas-
HUKU pOOOUO20 YUKTY NOPUIHEBO20 OBUSYHA BHYMPIUIHBOLO 320PAHHA. 3ANPONOHOBAHO CNOCIO NOKPAWEeHHs XapaKme-
PUCMUK MOKCUYHOCIE MANIOITMPANCHO20 OU3E/ISL ULIAXOM 000AB8AHHS 00 WMAMHO20 OusenbHo2o nanusa ([I1) mikpo-
OOMIUWOK amoOMapHO20 Ma MOAEKVIAPHO20 OOHIO, MA 3a PAXYHOK YbO20 3HUNCEHHS PIGHS eMICIT WKIOIUGUX PEeYOBUH
3 gionpayvosanumu easamu (BI). Cnocib nepedbauae ompumaHnHs cymiui amomapHo2o ma MONEKYIAPHO20 0OHIO
WIAXOM 2EHEPYBAHHA 1020 8 MAN02AOAPUMHOMY eKOHOMIYHOMY eleKmpOoni3epl, AKUll HCUsUmsbcs 6i0 0xcepena noc-
milinoeo cmpymy 3 Hanpyeoio 12B . Taxoeo muny eiekmponizep modce Oymu iHmMezposaHUM 6 NAAUBHY CUCTEMY
MPAHCROPMHO20 3aco0y, Wo no30asums 8i0 HeOOXIOHOCMI CIMEOPI8amu 000AMKO8Y, a came 600He8Y CUCTEMY HCU-
6/IEHHS 0BUSYHA, 3 3ACMOCYBAHHAM 2POMIZ0K020 MA NOACEHCOHEDE3NEUHO20 00NA0HARHSA 01 30epieatHs 6OpmMo8o2o
3anacy 00HI0. J[0CniOdiCeHHs NOKA3HUKIE MOKCUYHOCMI GIONPAYbOBAHUX 2a3I8 Ou3ensi 8UKOHAHe HA MOMOPHOMY
cmenOi 01 mpbox pedcumis tozo nasanmasicenns —0,8; 1,0; 1,2 KBm 3 suxkopucmannsim wimamrnozo ousnanusa. Ha
HACMYRHOMY emani 6UKOHAHI OOCTIONCEHHsL OISl MUX JCe PENCUMIE HABAHMANCEHHS 3 000ABAHHAM 00 HAPMOB020
RAAUBA MIKPOOOMIWOK 600HI0 Y 8i0HOCH N Kinbkocmi — 0,49; 1,15; 1,83 % no maci. Hasedeno pesynvsmamu momop-
HO020 O00CTIONCEHHS GNAUBY MIKPOOOMIUOK B00HIO 00 HAPDMOB020 OUNANUBA HA NOKASHUKU MOKCUYHOCMI Ou3ens
148,5/11. E¢pexm nonsaeae y guxniouenti 3i ckuaody 8ionpaybosanux 2azié He320piiux 8y21e600Hi8, 3HUNCEHHI KOHYe-

Hmpayii oxcuody gyaneyio y BI" npakmuuno oo 0, a konyenmpayii oxcudy azomy na 14—26%.
Knrwuoegi cnosa: 600env; ouszensv, moKCUUHICMb IONPAYbLOBAHUX 24316, MIKPOOOMIWKU.

AHaJti3 npo6seMH Ta MeTa J0CJIiAKeHH

VY BIINOBiAb Ha BUKJIWKH, 3YMOBJICHI TEXHOTEH-
HUM 3a0pyJHEHHSIM HABKOJMIIHBOIO CepeloBHINa Oa-
raTo 3aKOPIOHHUX MOTOPOOYHIBHHX (DipM CHpPSMOBY-
I0Th 3YCHJUIS Ha BUPIIICHHA 3aBNAHHA 3 JOCSTHEHHS
HYJIbOBOI TOKCHYHOCTI BiJIpalbOBaHUX T'a3iB J[BUTY-
HiB BHYTPIITHHOTO 3TOPSHHS. Ix mocsin 3acBiTUye, M0
JIOMOTTHCS ITbOTO MOYKHA TaKOX 1 IIJISIXOM BHKOPHC-
TaHHS aJbTEPHATUBHMX BUJIB MOTOpHOro nanusa. Ca-
Me TOMY, NPAaKTUYHO BCi HEPCIEKTHBHI E€KOJIOTTYHO
YHCTI aBTOMOOLUTI TMPOEKTYIOTBCS TiJ BUKOPUCTAHHS
aNbTepHATUBHUX BHIIB NajuBa. Po3poOka i cTBOpeHHs
JIBUT'YHIB JIJIsl TAKAX aBTOMOOLTIB, 0€3yMOBHO, BUMArae
BEJINYE3HUX MaTepiaJbHUX BUTPAT.

OnHUM 3 NEPCIIEKTUBHHUX HAINPSIMKIB 3MEHILICHHS
PIBHS LIKIJJIMBOTO BILIMBY TOKCHYHHMX BUKHIIIB TPaHC-
mopTHuX [IB3 Ha HOBKIUIA € HE TUTBKH 3aCTOCYBAaHHS
IBTEPHATUBHNX NaJIMB, TAKUX K HIDKYl CIIUPTH (Me-
TaHOJ, 610eTOHO, OyTaHOI), MPUPOIHUM 1 MOMYTHHHA
Ha(TOBI ra3u, POCIMHHI OJIii CIelialbHO BHPOIYBa-
HHUX CUIBCBKOTOCIIOJIAPCHKUX KYyJbTYp, BOAHIO 1 T.K.,
ane ¥ Momudikamis MTATHUX MOTOPHUX MaJMB Pi3HH-
MU fomimkamu. [Ipu npoMy, B mepury 4epry, IOCii-
JOKEHHSI BEJlyThCS 3 METOIO0 3aMiHM OCHOBHOTO I1ajIMBa
JUIl aBTOMOOITIB ajbTepHAaTHBHUM, 0€3 BHECEHHS B
JIBUTYH iICTOTHUX KOHCTPYKTHBHHUX 3MiH. HIIIOIO Baro-
MOIO METOI0 € BHBUCHHS MOXIUBOCTEH iX KOMOiHY-
BaHHS Ta 3aCTOCYBAaHHS JIOMIIIOK (MOoAM(iKaTopiB Ia-
nuBa). OJHOYACHO OIIHIOETHCS 1 BIUIMB Takoi 3aMiHU
Ha CTaH HABKOJHIIHBOTO CEPEIOBUINA — BiH LIOHAHMe-
HIIE He TOBMHEH NoripumryBaTHcs. IIpakTndHO BCiMa

NepepaxoBaHNMU BHINE aJbTEPHATHBHUMH BHIAMHU
rajBa MOXKHA 3aMiHUTH NIEBHY YacTHUHY TPaJAULIHHO-
ro majavBa TUIBKM BHACIIZOK HAasBHOCTI B iX ckiani
MIPUAATHAX 10 OKHCICHHS PEYOBHH.

3 ycixX BUAIB aTbTePHATUBHUX MAJIUB CIIiT OKPEMO
BiZI3HaYMTH BOJIeHb. CripaBa B TOMY, 1110 HOTO JOMIIlIKa
IO Ha(pTOBOTO IajMBa HE TUTBKH 3aMIiHIOE CHEPTii0
YaCTHHHU IUKJIOBO{ I03W OCHOBHOTO TannBa. SIKiCHMI
BIUIMB BOJHIO Ha poOouuii mpouec /B3 Bu3HavaeTheA,
mepin 3a BCe, WOro BIACTUBOCTAMHU. BiH Mae Oinbin
BHCOKY IU(}Y3iiHy NMPOHHUKHICTH, OUIBIIY MIBHIKICTH
3TOPSIHHS, IMUPOKI MeXxIi 3aiiManHs. Exepris 3aiimManHs
BOJIHIO Ha TIOPSAOK MEHILIA, HIX EHepris 3aiMaHHsd
BYTJIEBOJHEBUX TNanuB. PeanbHUH LUKI BOJHEBOTO
JB3 Bimpi3HAETHCSA OUTBII BHCOKHM CTYIIEHEM JOCKO-
HaJIOCTI pOOOYOro Mpolecy, KPalluMH ITOKa3HUKaMH
eKoHOMIuHOCTI Ta TokcwmdHOCTi [1-3]. Kpim Toro, 3a-
CTOCYBaHHSI BOJHIO CIpHsI€ KOMIUIEKCHOMY IIOKpa-
IICHHIO MMOKA3HMKIB M3e/IbHUX JABUI'YHIB Yepe3 BILIMB
HE TUIbKM Ha SIKICTh pOOOYOro mporiecy, ajie i uepes
MiABUINCHAS S(QEKTHBHOCTI TEIIOBIABOAY Bix Haii-
Oi7bII TEpMOHANPYXKEHUX JAeTajeidl KaMepH 3TOpSIHHS
[4,5].

Meroto nocmijpkeHHst OyJ0 BUSIBICHHS BIUTHBY
MIKpPOJIOMIIIIOK BOIHIO 10 HA(QTOBOTO MaJIMBa Ha TOKa-
3HWKHA TOKCHYHOCTI MaJIOJITPA)KHOTO TN3EIBHOTO JIBH-
ryHa.

BukiageHHs 0CHOBHOTO MaTepiairy

JlocitipKeHHs IPOBO/IMIIOCH HA MOTOPHOMY CTEH-
I, SIKMH CKJIaJA€ThCs 3 MAJOJITPAXKHOTO JAMU3EIHLHOTO
asuryHa 148,5/11, rambMiBHOTO HpPUCTPOIO Ta KOHT-
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POJIBHO-BUMIPIOBAJIBHUX NpwiiaiB. [aibMiBHUI TpH-
CTpiil sBIISIE cOOOI0 OaJaHCUPHHHA AUHAMOMETp IOC-
TIHHOTO CTPyMY 3 MaKCHMAaJIbHOIO TaJbMIiBHOIO TOTY-
xHicTio 10 kBt nipu wactoti o6epranns Bana 3500 xa.
CreH TakoX 00JIaZlHAHO CHCTEMaMH aBTOMATHYHOTO
BHUMIPIOBaHHS BUTPATH NaynuBa Ta moBitps. Ckian Bij-
NpalboBaHUX ra3iB JBUT'YHa BH3HAUaBCS 3 BUKOPHC-
TaHHAM rasoaHaiizaropa «Aptorect». llltaTHa cucre-
Ma JKUBJICHHS JBHTYHA MAJUBOM Oyia JOMOBHEHA JIa-
OOpaTOpHIM MIiHIENEKTPOIII3epOM, B SIKOMY BHPOOIIS-
€TBCS] BOJICHb Ta JI030BAHO MOJAETHCS Y BIYCKHHH KO-
nexTop aBUTYHAa. OCOONHUBICTIO €NEKTpoiizepa € Te,
IO BiH JXKUBHUTHCSA BiJ PKEpela IMOCTIHHOTO CTpyMy
Harpyroro 12B Ta mpaiioe B pexuMi moctiiiHoi mpo-
IyKTHUBHOCTI BoaHIO. lle 3abesmeuye aBTOMAaTHUHY
3MiHy KOHIIEHTpamii MiKpOJOMIIIKH BOTHIO Yy IH3TIa-
JIMBI B 3aJIGKHOCTI BiJl pE)KUMY HaBaHTaKEHHS JIBHUTY-
Ha.

a3, mo reHepyeTbes, CKIANAETHCSA 13 CyMimIi
aTOMapHOTO Ta MOJEKYJSPHOTO BOAHIO. ATOMapHHI
BOJICHB, SK BiJIOMO, Ma€ CYTTEBO BHIIY PEaKTHBHY aK-

THBHICTh HDX MOJeKysipHuil. Lle cripusie npuckopen-
HIO MpOLECIB 3rOpSHHS BYIJIEBOAHEBOTO MalMBa Ta
3MEHIIIEHHIO, TPUOIM3HO B I’ ATh Pa3iB, TOBIIUHH 30HU
raciHts (IIPUCTIHHOTO LIapy, B SIKOMY HE HIyTh OKHC-
JOBANBHI TpotiecH) [6].

MoTopHWMIi eKCIIEpUMEHT METOAUYHO OyIIo peai-
30BaHO HACTYITHMM YHHOM. [lOKa3HMKH TOKCHYHOCTI
JIM3EJIBHOTO JIBUT'YHAa BHM3HAYAIUCS IUIIXOM BHMIpIO-
BaHHS KOHIEHTparii okcuniB Byriemo CO, He3ropi-
mux ByrieBoaHiB CH Ta Bmicty okcmaiB azoty NOy y
BiIpaIiboBaHuX ra3zax. O3HAYCHI BUMIpPIOBAHHS 3iii-
CHIOBAJINCH Ha PeKUMax MOTYyKHOCTI nBuryHa 0,8; 1,0;
1,2 kBt npu obeprax koninmdacroro paza 1300 xs*
CIIOYATKY Iijl 4ac HOro poOOTH Ha INTATHOMY JW3EJIb-
HOMY TIaJIMBI.

Ha tux xe pexxnmax poOOTH ABHTYHA Ti K caMi
BHUMIiprOBaHHS OyJTM BUKOHAHI i1 9ac Horo po6oTH Ha
IU3MAUBI 3 PI3HOIO KOHIICHTPALIEI MiKPOJOMIIIOK
BOJHIO. Pe3yiabpTaTh MOTOPHOTO €KCIIEPHMEHTY HaBe-
JICHI y TaOJIHIII.

Tabmums. Brums MikpoZOMIIIOK BOJHIO O AW3IIAINBA HAa TOKCHYHICTH BiIIparbOBaHUX Ia3iB

musens 148,5/11

[otyxHicTh qu3ens, kBT
Jominku 0.8 | 1,0 | 1,2
BOZHIO 110 Konnenrpanis komnonentis BI'
AL, % wac. CH NOx CH NOx CH NOx
CO, % j1 -i CO) % Z1 -i CO, % 21 -£I.
MIIH MJTH MJIH MJIH MJTH MJIH
0 0,08 18 4.4 0,05 29 49 0,08 32 53
0,49 0,02 0 4,2 0,03 0 4,0 0 0 3.9
1,15 0,04 0 4,6 0,04 0 4,2 0,04 0 45
1,83 0,06 0 49 0,04 0 45 0,06 0 49

3a pesyabTaTaMH IOCITIKCHHS, HABCACHHUMH Y
TaONMI, BUJIHO, IO TPH BUKOPHCTaHHI TU3NalIMBa 3
MIKpPOJOMIIIKAMHA BOJHIO Y CKJaJi BiATIPambOBaHUX
ra3iB nu3ens BiIACyTHI He3ropini Byraesogni CH. 3uu-
JKCHHSI KOHIICHTpAIlii OKCHIY BYTJICIIO y BiAMpanboBa-
HHUX Ta3ax 3MIiHIOeThCs Bix 25 1o 100% B 3amexHOCTI
BiJl BMICTY MIKpOAOMIIIIKA BOJHIO Y Au3nanusi. Jliama-
30H 3HIKCHHS BMICTYy OKcHIiB azory NOX y Bimmpa-
[IFOBAHMUX Tra3ax ckiamae 14-26%.

BucnoBok

Ha mpukiaai CTeHAOBOTO JAOCIIHKEHHS TOKa3HU-
KiB TOKCHYHOCTI MaJIOJIITPa)KHOTO JTU3EIHHOTO JBHTY-
Ha 148,5/11 miaTBepKeHO MO3UTHBHUI e(DeKT Ta BH-
3HaYeHi HOro YUCeNbHI 3HAYeHHS (3MEHIIEHHS KOHIIe-
HTpAIlii IKi[UIMBUX PEYOBUH Y BiAIpAIlbOBaHUX ra3ax)
BiJl 32aCTOCYBaHHS MIKPOZOMILIIOK BOJHIO JI0 IITATHOTO
nanuBa. Enextposizep A reHepyBaHHS BOIHIO MOXKE
OyTH IHTEIpOBaHUM B MATMUBHY CUCTEMY TPAHCIIOPTHO-

ro 3aco0y Ta >KUBUTHUCH BiZl OOPTOBOI €IEKTPOMEpPEexi,
IO BHUKJIIOYa€ HEOOXIAHICTH MaTH OOPTOBHH 3amac
BOJIHIO 1 pOOUTH crociO Oe3nmedHuM.
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MOTOPHOE UCCJIEJJOBAHUE BJIUSIHUA MAKPOIIPUMECEN BOJTOPOJIA HA IIOKA3ATEJIA
TOKCUYHOCTHU MAJIOJIUTPAXKHOI'O JU3EJISL

A.M. J/lesmepos, B.H. bzanyes

B pabote npencraBineH aHaIM3 IMyTeH YITy4IIEHHUs SKOJOTHYECKHX XapaKTEPUCTHK JBHTaTeliell BHYTPEHHETO CrOpaHUs 3a
CYeT IPUMEHEHNUS AbTePHATUBHEIX MOTOPHBIX TOIUIHB, JTHOO 33 cYeT MOANGHUIMPOBAHUS MITATHBIX HEQTIHBIX TOIUIMB MUKpO-
no0aBkaMu. PaccMOTpeH OIBIT Pa3IMYHBIX UCCIICNOBATENEH 110 M3yYEHUI0 MEXaHU3Ma B3aUMOJCHCTBHS BOJOPOJA C YIIE€BOLO-
POIHBIM HEe(TSHBIM TOIIMBOM, €rO BIUSHHS Ha OCOOCHHOCTH CTOPaHHUs TOIUTMBOBO3IYLIHOM CMECH M IOKa3aTend pabodero
LIMKJIA TIOPIIHEBOTO JBUTaTeNsl BHYTPEHHEro cropanus. IIpenoxkeH crnocod yydIieHns XapakKTepUCTHK TOKCHYHOCTH MaJIOJUT-
Pa)XHOTO JTH3eNs MyTeM NOoOaBJIeHHs B IITATHOE An3elabHOe TOMNBO (JT) MUKpompuUMecel aTOMapHOTO U MOJIEKYJISIPHOTO BO-
JIOpOJIa, M 32 CUET 3TOTO CHIDKCHHE YPOBHS SMICCHH BPEIHBIX BenlecTB ¢ oTpadorasmmmu razamu (OI'). Croco6 npexycmatpu-
BaeT MOJIyYCHUE CMECH aTOMApPHOTO U MOJICKYJISIPHOTO BOJIOPO/Ia yTeM TeHEepHPOBAHHUS €ro0 B KOMIIAKTHOM 9KOHOMHYHOM 3JIeK-
TpOJM3epe, KOTOPBIi TUTACTCSl OT MCTOYHHKA MMOCTOSTHHOTO TOKa ¢ HanpspkeHHeM 12 B. Takoro Tuma s1eKTpoiu3ep MOXeT ObITh
HWHTETPUPOBAaHHBIM B TOIUIMBHYIO CHCTEMY TPAHCIIOPTHOTO CPEACTBA, YTO M30aBUT OT HEOOXOAUMOCTH CO3/1aBaTh JOIIOJHHUTEI b-
HYIO, @ IMEHHO BOJIOPOJHYIO CUCTEMY HMHUTAHUS JIBUTATENs C MPUMEHEHHEM IPOMO3JIKOTO U MOXKaPOOIIaCHOT0 000pYI0BaHMUS JUIs
XpaHeHust 60pTOBOro 3amnaca Bogopoa. FcenenoBanue nokasaTesied TOKCHYHOCTH OTPaOOTaBIINX I'a30B I3 IPOBOAUIOCH Ha
MOTOPHOM CTeHZE A Tpex pexumoB ero Harpysku — 0,8; 1,0; 1,2 KBt ¢ ncronp3oBanueM mraTHoro aus3rornsa. Ha cienyro-
IIIEM 3TaIe BBITIOJHEHB! HCCIESI0BAHUS ISl TEX JKe PeKUMOB Harpy3KH ¢ 00aBJIeHHUEM K HEQTSIHOMY TOIUIMBY MHUKPOJIO3bI BOIO-
pona B oTHOcuTenbHOM KoinuectBe — 0,49; 1,15; 1,83 % mo macce. IIpuBeieHb pe3yabTaThl MOTOPHOTO UCCIIEI0BAHHS BIIUSTHUS
MHKpPOTIpIMECEH BOIOpOJa K HEPTIHOMY IU3TOIUIMBY Ha MOKa3aTeln TOKCHYHOCTH mu3ens 1US8,5/11. Dddexr 3akmogaercs B
HCKITIOUCHUH U3 COCTaBa OTPaOOTABIINX ra30B HECTOPEBIIMX YIJIEBOAOPOIOB, CHI)KEHHH KOHIIEHTPAllMK OKcHaa yriepoaa B OI
npaktudecku 10 0, a KOHIEHTpauK OKcraa a3ora Ha 14-26 %.

KiroueBble ci10Ba: BOOPOJ; AM3€lb; TOKCHYHOCTh OTPAOOTABIINX Ia30B; MUKPOI00aBKH.

MOTOR INFLUENCE RESEARCH OF HYDROGEN MICRODOSES
ON THE DIESEL MIDGET OF TOXICITY INDICATORS

A.M. Levterov, V.M. Bhangtsev

In this article, an analysis of paths to improve the environmental performance of internal combustion engines through the
use of alternative motor fuels or by modifying regular petroleum fuels with microdoses has been presented. The experience of
various researchers of the hydrogen interaction mechanism with hydrocarbon fuel and its influence on the characteristics of the
air-fuel mixture combustion and the performance of the operating cycle of a piston internal combustion engine has been consid-
ered. The method of improvement characteristics of toxicity diesel midget by addition in nominal diesel fuel (DF) microdoses of
the atomic and molecular Hydrogen and at the expense of it decrease in level emission of harmful substances with the exhaust
gases (EG) has been offered. Receiving mix of atomic and molecular Hydrogen by its generation provides a path in the compact
economic electrolyzer which is powered from a DC power source with tension of 12 V. Integration of this electrolyzer type in the
fuel system of the vehicle will rid from creation of an additional hydrogen power supply system of the engine with use of the
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bulky and fire-hazardous equipment for storage of an onboard reserve of Hydrogen. The research of toxicity indexes of the ful-
filled for diesel gases with use of regular diesel fuel was conducted at the motor stand for three modes of its loading — 0.8; 1.0;
1.2 kW. At the following stage researches for the same load conditions with addition to fuel of the Hydrogen microdoses in a
fraction — 0.49 ; 1.15; 1.83% (on mass) have been executed. Motor influence research results of hydrogen microdoses on diesel
midget of toxicity indicators 198,5/11 have been brought to diesel fuel. The effect consists in the composition exception of the
exhaust gases of the unburnt hydrocarbons and weakening of white damp in EG practically up to 0 and concentration of nitrogen

oxide for 14-26%.

Keywords: hydrogen; diesel; toxicity of the exhaust gases; microdoses.
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DESCRIPTION OF MASS HOURLY EMISSIONS OF PARTICULATE MATTER
OF DIESEL ENGINE BY BETA-DISTRIBUTION WITH TAKING INTO ACCOUNT

THE PASSPORT ACCURACY OF GAS ANALYZER

Relevance of the study is that qualitative and quantitative results of solving of its tasks suitable for developing of me-
thodic of decreasing of methodical errors of determination of values of mass hourly emission of particulate matter in
exhaust gas flow of reciprocating internal combustion engine with using of conversion formula and readings of opa-
cimeter and gas analyzer. Purpose of the study is obtaining of parameters of beta-distribution that approximate the
empirical law of distribution of values of mass hourly emission of particulate matter in exhaust gas flow of reciproca-
ting internal combustion engine which achieved by indirect measuring with taking into account the accuracy of direct
measuring of its components that has nonlinear impact. Task of the study is obtaining of rational values of number of
multiple measuring of coefficient of atenuation of light flux and volume concentration of unburned hydrocarbons in
exhaust gas on individual operational regime of diesel engine during bench motor tests for case of automation of
measuring process. Methodic of the study is in consistently application of following methods: analysis of scientific
and technical literature, analysis of data of bench motor tests, application of prof. Parsadanov conversion formula,
mathematical apparatus of beta-distribution, numerical calculation studies. It was detected that empirical distributi-
on of values of mass hourly emission of particulate matter in exhaust gas flow of reciprocating internal combustion
engine which obtained with using of one of known conversion formula of prof. Parsadanov as the function of indica-
tor of opacity and toxicity of exhaust gas, has a significant difference from the normal distribution law at number of
measurements less than 50 even in case of confirmation of the hypothesis of normality of distribution law of readings
of opacimeter into limits of its passport measuring errors. That results were described by the mathematical apparatus
of beta-distribution by carrying out the numerical calculation studies with using of program product written of the
language Borland Pascal 7.0. The parameters of beta-distribution were obtain as the function of number of multiple
measuring.

Key words: beta-distribution; opacimeter; multi-component gas analyzer; internal combustion engine; accuracy of

measuring, engine bench tests; environment protection technologies; ecological safety.

Introduction and relevance of the study

Vehicles with diesel reciprocating internal com-
bustion engine (RICE) are powerful source of legislati-
ve normalized pollutants from the number of which
particulate matter (PM) has the second place by the va-
lue of reduced toxicity [1 — 5]. PM are the disperse
phase of aerosol of RICE exhaust gas (EG) and formed
as the product of uncompleted combustion of motor fu-
el and consists of carcinogen substances and also for-
ming the city smog [1 — 5].

Results of quantitative assessment of amount of
emission of such pollutant in accordance with norma-
tive documents [6] usually expressed in units of mass
hourly emission Gpm — kg/h, namely the assessment ex-
ecutes by the experimental way with using indirect me-
asuring by gravimetric method during motor bench
tests of PICE on stationary standardized testing cycle
with using of complex of measuring equipment that na-

med as dilution tunnels. However, such complex of
measuring equipment is difficult and high cost (from a
hundred thousand to millions US dollars) and also sho-
uld be certificated [1]. Nowadays on Ukraine territory
there is only one certificate dilution tunnel of foreign
manufacturing. That means what in most of depart-
ments of scientific institutions in our country that im-
plements the scientific and researching works on topics
which related with PICE and because of this fact they
laboratories has motor test benches do not have the op-
portunity of obtaining the values of Gpm.

For execution of experimental researches the re-
sults of which can be compared with results that obtai-
ned with using of dilution tunnels, scientists of that de-
partments develops and uses different conversion for-
mulas which allows to convert the readings of more af-
fordable, cheaper and common measuring equipment
into values of Gpm. To the number of such measuring
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