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5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

Po3po6ka Ta gociifKeHHs eKCIIePUMEHTATBHOTO 3pa3ka ONTUYHOTO BUMipIOBaYa KOHLIEHTPallii MeTaHy AJ1s BYTiJbHUX MAXT

Hasga po6oTH (aHrJI)

Development and research of the methane concentration experimental sample optical meter for coal mines

Peepar (yxp)

Ynepiue po3po6seHO MOAesb BUMipIOBaya KOHLIEHTpalii MeTaHy, IO 3aCHOBaHA Ha OITMKO-aObCOPOIiHOMY METOmi, sika, Ha
BiIMiHy BifI iCHYIOUMX, BpPaxOBy€ KOMIUIEKCHUI OINTOEJEKTPOHHMI K.KJ., IO [03BOJIMJIO PO3POOMTH PpEKOMEHpalii Ta
BMKOPUCTATH iX 1J151 MOOYAOBM BUMIpIOBayiB, IPU LIbOMY OCHOBHY ITOXMOKY BMMiploBaHHs 3MeHIIEeHO 3 0,2 06.% 1o 0,04 06.% y
nmianmaszoHi Bim, O go 4 00.%, WO mepeBepllye MOKA3HUMKUA TOYHOCTI iCHYIOUMX BHMIpIOBAyiB. Ymeplie po3pOOJIEHUII MEeTOZ,
IudepeHLiiHOI KOMIIEH allil BIUVIMBY 3alIMJIEHHS ONTUYHMAX KOMIIOHEHT Ha Pe3yJbTaT BUMIPIOBaHHS KOHLEHTpallii METaHy, SIKUH,
Ha BiIMiHy Bif iCHYIOYMX, 3aCHOBAaHMN Ha BBEIEHHI KOMIIEHCALIMHOIO BiIKPUMTOTO ONTWMYHOIO KaHajly, WO [O3BOJIUJIO
3a6€3MeYnTu JOAATKOBY MOXMOKy He Oinmbiie 0,16 006.%, y mianasoHi KoHuUeHTpauiil meTaHy Bim O mo 4 06.% Bim 3miHU
KOHLeHTpauii nuay Bifg 0 7o 3 r/m3 i TOBUMHY Wapy MUy, o ociB Ha ontuly, Bif 0 7o 10 MKM, IIpU LIbOMY 3amac 3a JA0JaTKOBOIO
NMoxubKow cK1aB He MeHule 40 %, 1m0 NepeBepllye 3a XapaKTEPUCTUKaMM CY4acHi BUMiploBaui. Ynepiue po3po06seHMil METO],
3aXMCTY BiJl 3alMWJIEHHS ONTOEJIEKTPOHHUX KOMIIOHEHT BMMIpIOBAuiB, KM, HA BigMiHYy Bifi iCHyIOUMX, 3aCHOBAaHMU Ha SIBULIi
Tepmodopesy, MO AO3BOIUIO 3HU3UTU 3alUJIEHHS CTEKOJ Y 4 pasy, 3a PaXyHOK BUKOPHUCTaHHS ix HarpiBaHHs no 120 C, a npu
JIOJIATKOBOMY 3aCTOCYBaHHI CiTOK, IO HEeTypOyJi3yloTb MOTIK, 3MEHUIATU CTYIiHb 3aMujeHHs B 6 pasiB, WO 3abe3neynso
MIpOIIOpLifiHE 30ibIIEHHS METPOJIOriYHOI HAJiMHOCTI BUMIipIOBAauiB B yMOBaXx IIAXT. YIeplle pO3po6JIEHUII METOJ, anapaTHO-
IIporpaMHoOi KOMIleHcallii TemneparypHoro apeidy BUXIIHUX CUTHAJIB ONTUYHUX BUMIPIOBAYiB, SIKMH, Ha BiAMIiHY BiJ] iCHyIOUUX,
BUKOPHUCTOBYE SIK TEMIIEPATYPHO-YYTJIMBUI €JIEMEHT [IJI allapaTHOi KOMIIEHCAallil CBITIOi0], BUMIPIOBAJILHOTO KaHally, TaK i g
mporpaMHOi KommeHcauii - iHdopmalilo Bif gaTynka TeMmIepaTypy, IO [03BOJIMJIO 3a0€e3[eYUTH HEOOXiIHYy BEeIUMYUHY

JI0JIaTKOBOI MOXMOKMU Bif 3MiHu Temnepatypu 0,09 06.%, o € B 2 pa3u MEHIIMM 3a 3HAYEHHSI [IOXUOKY, 110 PEerIaMeHTy€EThCS.
Pedepar (aHrI)

For the first time a model of a measuring device of the concentration of methane is developed based on the optical absorption
method, which, unlike the existing ones, takes into account the complex optoelectronic efficiency that allowed the development
of recommendations and use them to build measuring instruments, and the basic measurement error is reduced to 0.2 vol.% to
about 0.04 vol.% in the range from O to 4 vol.%, which exceeds the current metrics precision measuring instruments. For the
first time a method of differential compensation of influence dust on the optical components of the measurement result of the
concentration of methane, which, unlike existing ones, based on the introduction of the optical compensatory open channel,
thus ensuring an additional error of not more than 0.16 vol.% methane concentrations in the range of from 0 to 4 vol.% of
changing the dust concentration of from O to 3 g / m3 and the thickness of the dust layer deposited on the lens, from O to 10
mkm, and the margin for additional error is not less than 40%, which exceeds the current meters characteristics. For the first
time a method of protection against dust optoelectronic component gauges was developed, which, unlike the existing ones, is
based on the phenomenon thermophoresis, which reduced dust glasses in a 4 times, through the use of heating to 120°C, and
with the additional use of deturbulence flow grids, reduce the degree of dustiness in 6 times, which ensured a proportional
increase in the metrological reliability of measuring instruments in a mine. For the first time a method of hardware and software
compensation of the temperature drift of output signals of the optical measuring instruments was developed, which, in contrast
to existing uses as a temperature-sensitive element for hardware compensation measuring channel LED, and for software
compensation - the information from the temperature sensor, thus ensuring the necessary additional error value of the
temperature change of 0.09 vol.%, which is 2 times less than the regulated error.
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6. HaykoBo-TexHiyHa nponykuis (HTII)

HTII 1

HasBa npoaykii (yKp): MeTony Ta METOAMKY MiBUIIEHHS €(PEeKTUBHOCTI eKCIIEPUMEHTAIbHOTO 3pa3Ka ONTUYHOTO BUMipIoBaya
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Hassa npoaykii (auru): Methods and techniques efficiency improve of the methane concentration experimental sample optical
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OuikyBaHi pe3yJIbTaTH:
T'anyss 3acrocyBanHs: [lincexuis CA, Bumo6yBaHHsI eHEPreTUYHUX MaTepiasiB

Onuc npozykuii (ykp): Po3po6sieHo Ta CTBOPEHO AOCJIi/IHI 3pa3Ky ONTUYHMX BUMIpIOBauiB KOHLEHTPALlii MEeTaHy B pyJHUYHIN
aTmocdepi ripHIuMX BUPOOOK BYTiJIbHMX LIAXT 3 KOMIIEHCALI€I0 TAKUX AeCTabinizyounx $HaKkTopiB: KOHIEHTpalil Iy,
3aIMJIEHHS OINTOEJIEKTPOHHUX KOMIIOHEHTIB BUMIpIOBaya i TemriepaTtypu. [IpoBeieHo HOCIiI)KeHHs] BUMIPIOBaYiB Ta BCTAHOBJIEHO
iX METPOJIOTiYHI XapaKTepUCTUKU. PO3pO6IEHO MPOrpaMu i METOIMKM METPOJIOTIYHOI aTecTallii BUMipIOBadiB KOHLIEHTpaIlii
METaHy, 10 JO3BOJIMJIO HA OCHOBI PE3yJbTaTiB JOCIIIPKEHD iX METPOJIOTTYHUX XapaKTEPUCTUK BUKOPUCTOBYBATH 3alIPOIIOHOBaHI
3aco6u BUMIPIOBaHHS B yMOBaX PyIHUYHOI aTMOC(epH ByTibHUX WaxT. [1if yac excriepumMeHTanbHUX AOCHIIKEHb
METPOJIOTIYHUX XapaKTePUCTUK PO3POOJIEHUX ONTUYHUX BUMIPIOBauiB KOHIEHTpallii MeTaHy BU3HAUEHO XapaKTePUCTUKU
NEePETBOPEHHSA 32 METAHOM JOCJIiIHMAX 3Pa3KiB, IPYU LIbOMY 3HAaYEHHSI OCHOBHOI a6COJIIOTHOI MOXMOKM BUMIPIOBAaHHS Y Jialla3oHi
Bizm 0 110 2,5 06.% cknaino 0,043 06.%, o € y 4,6 pasiB MeHIINM 32 perJiaMeHTOBaHy OCHOBHY ITOXMOKY BUMipIOBaHHS (He Gijblie
0,2 06.%).
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