MunncrepcTBo 00pazoBanus u Hayku Poccuiickoit @eneparmn
Anvunuctpanust benropozackoit odnactu
Ynpasnenue Pocnipuponnanzopa mo benropoackoii obnactu
JlemapTaMeHT PUPOIOTIOIb30BAHUS U OXPAHBI OKPYKAIOIIEH CpeIbl
Benropozckoit obnactu
Benropoackuii rocy1apcTBEHHBIN TEXHOIOIMYECKUN YHUBEPCUTET
uMm. B.I'. IllyxoBa
XUMHKO-TEXHOJOIMYECKUN HHCTUTYT

SHEPT'O- U PECYPCOCBEPETAIOIIUE
IKOJOTMYECKHU YUCTBIE
XUMHUKO-TEXHOJIOTHYECKHUE
MPOLECCHI 3AILMTBI OKPYKAIOIIER
CPEJIbI

Il Mexnynapoanasi
HAYYHO-TeXHU4YecKasi KoHdepeHus

COopHUK T0KJIA/10B

(benropon, 6—8 nexadbps 2016 1.)

benropon
2016



MunncrepcTBo 00pazoBanus u Hayku Poccuiickoit @eneparmn

Anvunauctpamust benroposackoit obnactu
VYupasienne Pocnipuponnanzopa mo benropoackoii obnactu
JlemapTaMeHT pUPOIOIOIB30BaHUS U OXPAaHBI OKPY>KAIOLIEH cpeibl
Benroponckoii obiactn
Bbenroponckuil rocynapcTBEHHBIH TEXHOJIOTUUECKUN YHUBEPCUTET
nM. B.I'. IlllyxoBa
XHMMHUKO-TEXHOJIOTMUECKUI UHCTUTYT

DHEPTO- U PECYPCOCBEPETAIOIIUE
DKOJIOTMYECKU YUCTHIE
XUMUKO-TEXHOJIOTTYECKUE
TTPOILIECCHI 3AIIMUTHI OKPYXAIOILEN
CPEJIbI

Il Mexnynapoanast
HayYHO-TEXHUYECKass KOH(DEPEHITHS

COopHUK TOKITaI0B

(benropon, 6—8 nexadbps 2016 1.)

benropon
2016



YK 502+628
BBK 20.1
965

Peoaxyuonnas xonneeus:
KaHZ. TeXH. HayK, fgom. 1.B. Ctapoctuna

JHepro- u pecypcocOeperarme 3K0JIOTHIECKA THCThIE XUMHUKO-

D65  TEXHOJOTMYECKHE MPOIECChl 3aIlUThl OKPYXKAromei cpemsl: cO.
nokn. |l MexnayHap. Hayy.-TexH. KoH(}., benropon, 6—8 neka0.,
2016 r. — benropon: Uzn-so BI'TVY, 2016. — 322c.

ISBN 978-5-361-00453-9

COOpHHMK cOmepXHT Marepuaibl nokianoB |l MexnyHaponHol HaydHO-
MIPAKTUYECKOH KOH(EepeHINH «DKOJOTHS M palHOHAIEHOE IPHPOAOINOIb30BaHHIE
Kak (akTop YCTOIYMBOrO pa3BUTHS» TaKMX TEMATHYECKHX HAalpaBJICHWH Kak:
«OKOJIOTUYECKUHT MOHHTOPUHT, METOMBI, IPHOOPHl M TEXHOIOTMYECKHE CHCTEMBI
KOHTPOJISI 00BEKTOB OKpYKaromel cpenbl», «Hamryuiie 1oCTyIHbIE TEXHOJIOTHU 1
pa3BHUTHE TEXHUKH 3KOJOTMYECKH YHCTHIX MPOU3BOACTBY, «MIHHOBAaIMOHHEIE perie-
HUS IPOOJIEM 3aIIUTHI BO3IYIITHOTO W BOJAHOTO 0acceifHOB. D(PPEKTUBHBIC CHCTEMBI
BOJIOCHA0XXEHHMsI, OUYUCTKH CTOYHBIX BOJ M T'a30-BO3IYIIHBIX BEIOPOCOBY», «DHEPro-
U pecypcocOeperampIiie TeXHOIOTHH 1 000pyA0BaHUE MO HepepaboTKe MPOMBIII-
JICHHBIX, OBITOBBIX U OMACHBIX OTXOJIOBY», «KOJOTUYECKUE MPOOIEMBI 3arps3HeHUs
U pallMOHAIbHOE HCIIONb30BaHUE HEJIp, IOYB M JIECOB. DKoJOrmdyeckoe obOpa3oBa-
HUE».

[TyGmukyeTcst B aBTOPCKOW PEAaKIIUH.

VK 502+628
BBK 20.1

ISBN 978-5-361-00453-9 Benropockuii rocynapcTBeHHbII
TEXHOJOTHUCCKUH YHHBEPCHUTET
(BI'TY) um. B.T'. lllyxosa, 2016



pression ignition (C.1.) engines to be installed in agricultural and forestry
tractors with the regard to the emissions of pollutants by the engine. Gene-
va, 1995. — 109 p.

3. Vambol S.0., Strokov O.P., Vambol V.V., Kondratenko O.M. (2015),
“Modern methods for improving the ecological safety of power plants ex-
ploitation: monograph” [Suchasni sposoby pidvyshchenn’a ekologichnoi’
bezpeky ekspluatacii energetychnykh ustanovok: Monografija] [Text],
Kharkiv, Publ. Styl-1zdat, 212 p. [in Ukrainian].

4. Zvonov V.A., Kornilov G.S., Kozlov A.V., Simonova E.A. (2005),
“Otsenka i kontrol’ vybrosa dispersnyh chastits s otrabotavshimi gazami di-
zeley” [Evaluation and control of emission of dispersed particles with diesel
exhaust gas] [Text], Moscow, Publ. Prima-Press-M, 312 p. [in Russian].

5. Polyv’janchuk A.P. (2013), “Science and practical foundations for
improving the efficiency of determining of particulate matter emission from
diesel exhaust gases: thesis... Dr.Sci.(Tech.), 05.05.03 — engines and power
plants” [Naukovo-praktychni osnovy pidvyshchennya efektyvnosti vyzna-
chennya vykydiv tverdykh chastynok z vidprats’ovanymy hazamy dyzelya:
dys. ... d-ra tekhn. nauk: 05.05.03 — dvyhuny ta enerhetychni ustanovky]
[Text], Lugans’k, Dahl’ East-Ukrainian National University, 311 p. [in Rus-
sian].

6. Kholkina E.A. (2015), “Experimental study of model sample of mic-
rotunnel MKT-2 on motor test bench autotractor engine” [Eksperimental’-
nye issledovanija maketnogo obraztsa mikrotunelja MKT-2 na motornom
stende avtotraktornogo dvigatelja] [Text], Herald of Dahl’ East-Ukrainian
National University, Severodonetsk, Ne 3 (220), pp. 155 — 159. [in Russian].

7. AVL Smart Sampler. The Particulate Matter Sampling Solution. Par-
tial flow dilution system for regulatory testing and R&D applications [Elec-
tronic  resourse]. AVL  List GmbH. -  Access mode:
https://www.avl.com/documents/10138/1225114/AVL+Smart+Sampler.pdf.

UDC 621.43.068.4
Zakrenychnaja D.Ju., 2™-year Cadet of Fire Safety Faculty
Tsoy L.A., 2"%-year Cadet of Fire Safety Faculty,
Kondratenko A.N., PhD, Docent of Applied Mechanics Dept.
(National University of Civil Defense of Ukraine, Khar ’kov, Ukraine)

INSTRUMENTS FOR DETERMINATION OF GASEOUS
POLLUTANTS CONCENTRATIONS IN ICE EXHAUST GASES

Key words: ecological safety, unburned hydrocarbons, carbon monoxide, inter-
nal combustion engines, agriculture vehicles, measurement instruments.

181



Exhaust gases (EG) of piston internal combustion engines (PICE) con-
sists of within from 200 to 2000 chemical compounds, but only 2 ... 5 mass
% of it are toxic. Among all of harmful substances in EG (pollutants) legis-
lation normalized following four: unburned hydrocarbons of motor fuel and
oil C,H,, nitrogen oxides NO,, carbon monoxide CO, particular matter PM.
In diesel EG for the total toxicity prevailing PM (they contain also C,H,)
and NO,, in EG of petrol PICE — C,H,, and CO, and for uprated engines —
also NO, [1]. Quantitative and qualitative content of the gaseous pollutants
in PICE EG examined by special devices — multicomponent gas analyzers
(MCGA) [2, 3]. By purpose they may be of the following types: automatic —
for industrial purpose; manual — for laboratory research and controlling the
EG composition in the operating conditions.

MCGA by the principle of operation is divided into groups: 1) chemical
(volumetric-manometrical); 2) based on physical or physic-chemical me-
thods; 3) physical.

Chemical MCGA measure volume or pressure of the gas mixture by the
chemical reaction of its components.

MCGA, based on physical or physic-chemical methods, by the principle
of operation is divided into: chromatographical; thermochemical; photoco-
lometrical; electrochemical.

Physical MCGA is divided into: thermoconductometrical;, magnetical;
optical; dencimetrical.

Chromatographical MCGA by the measuring methods is divided into:
displacerical; frontal; development.

Thermochemical MCGA measure the temperature effect of exothermic
redox catalytic reaction by thermistor.

Photocolometrical MCGA define the gas mixture components with the
light absorption from a calibrated source and is divided into: fluid type; tape
type.

Electrochemical MCGA define the gas mixture components with the el-
ectrical phenomena caused by the reaction of a chemical agent to a specific
mixture component and is divided into: galvanical — record the change in el-
ectric conductivity; electric-conductometrical — record the change in electric
current or voltage; potentiometrical — record the change in intensity of elec-
tromagnetic field and active ions.

Thermoconductometrical MCGA measure the change in qualitative and
quantitative gas mixture composition with change in its thermal conductivi-
ty by thermistor and compare them with the pattern.

Magnetical MCGA measure the Ampere force which on measuring de-
vice rotor in inhomogeneous magnetic field and is divided into groups: ther-
momagnetical; magneticmechanical.
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Optical MCGA measure the change in optical properties of gas mixture
— optical density, spectral emission or refractive index, and is divided into:
ultraviolet; infrared; spectral-photometrical; interferometrical.

MCGA by form factor is divided into: stationary; portative; transporta-
ble.

Now the most common are optical and electrochemical MCGA, and in
the analysis of the content of regulated pollutants in the exhaust gas PICE —
mainly optical [2, 3].

Thus, in these thesis vas reviewed such measuring instruments for expe-
rimental determination of gaseous pollutants volume concentrations or mass
emission with diesel PICE EG flow as multicomponent gas analyzers.
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Hayunoe uznanue
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