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OPTICAL DEVICES FOR PARTICULATE MATTER CONTENT IN
INTERNAL COMBUSTION ENGINES EXHAUST GAS DETERMINATION

O.M. Kondratenko, Ph.D, associate professor; O.A. Burmenko
National University of Civil Defense of Ukraine, Kharkiv

One of the transport problems are the emissions of particulate matter (PM)
from the exhaust gases of the piston internal combustion engine of vehicles, both on
urban and regional levels.

The main methods for determining the mass emissions of PM from diesel exha-
ust gas (EG) flow as well as some other parameters of aerosol "EG — PM" and proper
PM according to used methods should be divided into the following [1, 2]: 1) Optical,
2) Weight; 3) Experimentally-calculated; 4) Settlement.

On use of optical methods relies on such devices [1, 2]:

1. Instruments for measuring optical density EG (Hartridge type opacimeters).
They measure the absorption luminous flux coefficients K (m™, K =0 ... o) and lumi-
nous flux weakening coefficients Np (in %, Np = 1 ... 100) of cooled EG sample co-
lumn (layer) of light signal (luminous flux) with known parameters, which passed
through the EG sample from the calibrated light source, by the photosensitive ele-
ment that signal recorded by device. With this method, the EG sample selected or
from diesel exhaust tract by probe tube (in partially flow devices) or directly from
diesel exhaust system outlet cut (in full flow devices).

2. Devices of Laser Digital Holography. They are based on the use of perspec-
tive principle which provides EG sample column scanning with a laser beam that hits
the high speed photosensitive pixel electronic matrix, if not reflected from the PM
(dissipated). Information from the matrix processed by a computer, based on what is
built hologram by interference method. In analyzing of this diagram are defined dia-
meter, weight and volume of PM and distribution of these indicators their quantity.

3. Devices of exhaust filtration method (Bosch type opacimeters). Principle of
their work based on by passage samples of VG of certain volume through a special
Teflon or paper filter and further determine its degree of blackness by an optical me-
thod — or visually (compared to the benchmark), or through photometer (shows or re-
gister parameters or reflected from the filter surface light flow from calibrated source)
or by special graphics software to work with images that are scanned of stabilized fil-
ters.

References

1. Zvonov V.A., Kornilov G.S., Kozlov A.V., Simonova E.A. (2005), “Ocenka i kontrol’ vyb-
rosa dispersnyh chastic s otrabotavshymi gazami dizeley” [Evaluation and control particulate matter
emissions from the exhaust gases of diesel engines], Moscow, Publ. Prima-Press-M, 312 p. Print. In
Russian.

2. Robert Bosch GmbH (2002), “BOSCH. Avtomobil’nyj spravochnik: perevod s anglijsko-
go” [BOSCH. Automotive handbook: transl. from English], Moscow, Publ. ZAO KZhI “Za rulem”,
896 p. Print. In Russian.



3MICT

Cexuin 1
Ilepeoosi mpancnopmui mexHonozii
nepeee3eHHA 6aHMaM;cie i Naca);cupie

Choromanski W., Grabarek 1., New concept, construction and standardization
of urban transportation system

Beczkowska S. Grabarek 1. Safety, risk and the human factor in the transport of
dangerous goods — selected problems

Grabarek 1., Vakulenko K., Davidich Yu. Perspectives of international projects
and programmes development in ukraine in transport

Kondratenko O.M., Burmenko O.A. Optical devices for particulate matter
content in internal combustion engines exhaust gas determination

Vakulenko K., Levada V. The route network commuter services reorganization
Ilpaconenxo O.B. Bnnus pigusa 3a6anmadsiceHHs 0opie HA 4acmicCmb CKOEHHS
00POAHCHLO-MPAHCNOPIMHUX NPUSOO

I'pabaypoe B.A., /Iybenok K.H. Hccneoosarnue 66edeHus y4acmrko8 NiAmMHbIX
00poe U GIUAHUE UX HA NOBbIULEHUE OE30NACHOCIU OOPOHCHO20 OBUNCEHUS
Ky3zokin O.D. Tpusanicmsb 04iKy8aHHs NACANCUPA HA 3YNUHYIL 34 HASBHOCMI
AIbMEPHAMUBHUX MAPUUPYMIE

Kowapnuin O.M. BuxopucmauHsi NpUHYunie cUCMeMHUX OOCHI0NHCEeHb Npu
NPOEKMYBAHHI nepese3eHdb 8elUK02AOAPUMHUX 8EIUKOBA20BUX BAHMAIICIE
Kiukin O.B. Yoockonanenns sanmadsxicHoi pobomu 3 ypaxy8aHHsam CmMiuKocmi
BUNIKOBUX HABAHMANCYBAYIE

Hocmpancokuit T.M. Booii sK uYuHHUK 6naIu8y HA HAOJIUHICMb pobomu
cucmemu «800itl — aBMomooiiL — 00poeay

Jdimomin  E.B. Memoou  6usHaueHHs  6NAUGY  CMOMINOBAHHS  HA
ncuxogiziono2ivHuii cman onepamopa

Iloukpamoe /I.11. [Ipobremni acnekmu MoO0ento8aHHs NACANCUPONOMOKIB )
micmax

Kynuyvxa O.M., Ocaouyxk L. b. 3axoou excniyamayiunoi 6e3nexu npu
Op2anizayii MiCbKUX NACANCUPCHKUX NePeBe3eHb 3ANI3SHUYHUM MPAHCROPIIOM
Agponin M.O. [l]ooo susHauenHs Oy3neuHuUx w8UOKOCmel pyxy 3 mMoOyYKu 30py
2PAHUYHUX MOACIUBOCIEU CAPUUHAMMSL 80016

Kowapnuii B.0O. Yoockonanemns opeauizayii nepege3eHb nacamcupié Ha
MINCHAPOOHUX A8MOOYCHUX MAPUPYMAX

bypko [I.JI. Oyinka 3axo00ié 3 opeanizayii 00pOHCHLO20 PYXy

Kucino 1.A. Jlo numanns eusnauenHs HadiuHocmi podomu 600is 3
BUKOPUCMAHHAM KOMNIEKCY «HEUPOKOM»

Ckpunin B.C. Mooenv mapwpymuszayii nepesesenb  MapHO-WUMYYHUX
BAHMAICIE

Kiukina O.l, Illeeuenko II.B. Iliosuwenns eghexmuenocmi nepeseseHnv
Hebe3neuHux 8aHmaicie

64

10

11

12

13

14

15

16

17

18
18

20

21

22



Cenesnvoea H.O., Ilonynanoea K.O. Konkypcrha cucmema po3nooiny
3aMO6/1eHb HA Nepese3eHHs NACANCUPIE 2POMAOCLKUM MPAHCNOPIOM
Cenesnvoea H.O., Tecawk B.1. Koopounayis pobomu nacaxicupcvko2o
mpancnopmy

Hlpamenko H. IO., Peea 0.0. 11ioxio 0o nianysanus nepesezenv OpiOHUX
napmiti 6aHMA*Ci68 NPU MPAHCHOPMHOMY 00CIY208Y8AHHI BAHMANCOBIACHUKIG
T'ywa 0.0. 3axon Bebepa-Dexnepa 0151 aemoOycHux nepese3eHs

Oobiwenxo B.I'. Mooentosanns mpusanocmi npoyecy 00CMAagKU 6aHMANCI8
boiixko M.IO., Yenoeeywvkuii /[.0., Pemuca IO.C. Axmyanvricmo
BUKOPUCMAHHSL MAJIOT asiayii 0151 MPpaHCNOPMYB8aHHs BAHMANCIE

Cekuia 2
Hogimui memoou opzanizauii 00poicHb020 pyxy

Koztowski M. PRT (personal rapid transit) simulation research in energy
consumption analysis

Afanasieva I., Dolya V. The influence of mobile phone on the driver

Kanckuii /1.B. Ayoum b6e3zonacnocmu 00podCHO20 08UdICEHUS 8 peCh)yOIUKe
benapyco

/3tooa O.1L., Ilasnoscvka O.M. Busnauenus nepexionoco inmepeany 0iis
peanizayii OUHAMIYHO20 A0ANMUBHO20 C8IMIOPOPHO2O PecyNto8aAHH S
O00POAHCHBLOO PYX) HA Nepexpecmsx

Toamauoe 1. O. Ananiz memoois oyinKu NCUXOEMOYIUHO2O HANPYIHCEHHS 800ii8
npU nepecysanHi GYIUUHO-00PONCHBOIO MEPENHCOI0 MICMdA

ynvgpan C.b., Jlovawmos 0.0. [Ipobremu opeanizayii «nepexonooyux
NAPKOBOK» Y 3HAYHUX I HAUZHAYHIUUX MICAX

Aniweescovkuii C.B., Kopueecvkuit A.O., Kopueecvka A.A. /locniodcenns
Xapaxmepucmux pyxy mpaHcnopmuux nomokie 6 npumicokiu 30ni micma Kuesa

TI'onee H.Y. Ilpo 63acmo3zanedxcnicme cmamny 600is i mMexHON02Ii opeaHizayii

O00POACHBO2O PYX)Y
Peea O.M., bopcyx C.II. Ilopisnanua oCHO8HOI OOMIHAHMU NPUUHAMMNSL
piwenb cmyodenmis asiaoucnemuepié Ois1 PI3HUX HOPM  eUelOHYBAHHS
NOGIMPSIHUX CYOeH

Poiiko KO.A., €suyk M.IO. ExcnepumenmanbHe GUHAYEHHS HNPAKMUYHOL

NPONYCKHOI 30amMHOCMi Ma2icmpanvHux OLisiHok BIIM

Tpuuyno O.M. Ymeopenus 3ampumku Ha GVIUYAX 3 CEIMI0GDOPHUM
Dpe2yno8anHAM

Animescokuit C.B., /lemenuyk B.B. Jlocnidocenus uacosux inmepeanie y
MPAHCNOPMHOMY HOMOYI Ha nidxodi 0o micma Kuesa

bakyniu 0.0., /lyonuk A.A. Cmamucmuuna mooenib mpancnopmuo2o nomoxy,
SK 0dicepelia MeXHO2eHHO20 3A0pYOHEHHS

Kyk M.M., Kosanuwun B.B. 3mina ckradosux uacy peaxyii 600ia 3a pi3HUX
YMO8

byzaiioe I.C. Oyinka pieuto komgopmy pyxy niutoxooie

65

23
24
25
26
27

28

29
30

30

32

33

34

35

36

37

38

39

40

41

42
43



Cekuia 3
Cyuacni memoou 102icmuUYH020 YNPpaeIiHHA

Galkin A. An impact of human factor on logistics system

Olkhova M. Urban distribution is one of the challenges of city logistics
Caguenko JI.B. Onmumanvne micye po3mauty8amHs CKIAOY 3 YPAaxXy8aHHAM
KLIbKICHUX ma AKICHUX ¢hakmopis

Ka3zapezoe AA., I'anv A.@. BuxopucmanHs anailimudtoi napadieMu Ha
nOYamKositi cmaoii npoeKmy8anHs IHMePMOOANbHUX TO2ICIMUYHUX CUCTeM
Kazapezoe AA., I'anv A. D. [Ipoekmuuti nioxio 00 cmeopeHHs 102iCMUYHUX
cucmem

Kiukina O.1. [Tiompumxa npuiinamms piuiersb J102ICMUYHUM ONepamopom Ha
0a3i mooeni HeuimKoi 102iKu

Barkhaieva A. Perspective of delivery packages via drones

boiikie M.B. Cknaonicme subopy b6e3neunux weuokocmeu pyxy 6 memHy nopy
006U

Kyk M.M., Qyoiiioeuu b.P. 3vina ¢pynxyionarbhoco cmamy 800is 3a1eHCHO 8i0
oucmanyii be3neku nio uac pyxy y wiibHomy nomouyi

TI'ypu JIM., Aniwescokuini C.B., Ceumko F0.0. Enexmpouuuil KeUmoxk sK
Gaxkmop saKocmi 00C1Y208YAHHA NACANCUPIB 8 CUCTEMI MICbKO20 MPAHCNOPNY
Kynuuvka O.M. @yagpinmenm nocicmuynoi mopeieni

Onickesuu M. C. Mooenoganns ma onmumizayis iHhopmayitiHux nomoxis 6
JIO2ICMUYHOMY NAHYIO3L NOCAYAHHS

Pyoeea A.C. Yacosi smpamu 6 1anyto3i NOCMAa4auHs

Kywm €.1. Jlocicmuyne ynpaeninus mexHOI02IYHUM NPOYECOM pPO3BE3eHHs
MAPHO-UMYYHUX BAHMANCIE

Hlpamenxo H. IO. 3aneoxcnicme cobisapmocmi nepepobKu 6anHmasicy Ha
MPAHCNOPMHO-CKIAOCOKOMY KOMNAEKCI 80 MEXHONI02IUHUX NaApAMempis

boiiko M.IO., Yenoseuvkuii /].0., FO.C. Pemuza TMS-cucmema sik ckiaoosa
KOHYenyii ynpaeninus 1aHyloeamu noCmagok

TI'yoenko B.K. ApximekmoHiKa 3aMi3HUYHUX MEPENC 8 YMOBAX CIMi PAUOHY
Ilomaszkoe M.B. [Ipobrema ymunizayii 8eauKo8aHmMaMCHUX asmocamockuois 8
YMOBAX MICbKO20 cepedosuuia

JIam3zin A.O. bazoei npunyu mexanizmy «City Logisticsy 6 cepedosuuyi
NPOMUCTIOB020 PALIOHY

Ykpaincokuin €.0. Teopemuunuui i npaxmuyHuli 2eHe3uc @QYHKYiOHATbHOCMI
MPAHCNOPMHOT CUCTNEMU 8 MICbKOM) Cepedosuui

66

44
45

46

47

48

49
50

51

52

53
54

55
56

S7

58

59
60

61

62

63



Hayxoge euoannus

MICBKI I PET'TOHAABHI
TPAHCIIOPTHI ITPOBAEMHA

MATEPIAJIN

MikHApOIHOI HAYKOBO-NIPAKTHYHOI KOH(pepeHuil

Jluctomang 2015

BinnoBinansuuii 3a Bunyck B. K. Jlons

Texniuni pegakropu A. FO. bapxaesa

[lign. no npyky 20.11.2015 p. ®opmat 60*84 1/16
Hpyxk Ha puzorpadi YM. apyk. apk. 3,6
Tupax 100 np. 3am Ne

Bunaseup 1 BUTOTOBIIOBAY:
XapKiBCbKUH HalllOHAJBHUM YHIBEPCUTET MiChKOro rocrnojaapctsa imeHi O. M. bekerosa,
ByI1. PeBosrorii, 12, Xapkis, 61002
EnexTponHa anpeca: rectorat@kname.edu.ua
CBinoutBo cy0’ekTa BUJABHUYOI CIIPABU:
JIK Ne 4705 Bix 28.03.2014



mailto:rectorat@kname.edu.ua

