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(57) Pedpepar:

Mpuctpin ons BUMIpIOBaHHS KOHUEHTpaUil rasiB MIiCTUTb [OBa [Xepena BUNPOMIHIOBAHHS, ABI
BMMIpIOBarbHi KiOBETW, [ABa [ETEKTOpM OMNTUYHOIo BUMNPOMIHIOBAHHA 3 nigcunioBadamu, MnpuHomy
OeTeKkTopu 3 nigcunoBavyamu 3'egHaHi 3 yHKUiOHaNbHUMK NepeTBoptoBaYamu, 6ok ynpaeniHHS Ta
obuncnoBanbHUn 650K, 0O BMXOAY AKOro nigknoveHi 6nokn iHavkauii Ta peectpauii. Lmudposui
KaHan 3B'A3Ky 3'€eQHaHW i3 CUMCTEMOIO aepora3oBOro 3axXMCTy BYriMbHUX LWAXT Ta MPOMMUCIIOBUX
nignpuemcts. MpucTpin AoAaTKOBO OCHALLEHUIW PINbTPOM OYMLLEHHS ra3y B APYrit ONTUYHIN KIOBETI,
AKMA npornyckae meHwe 1 % 4acTok nuny y BuMiptoBanbHe cepegoBulle. [osxuHa xBuni
BMNPOMIiHIOBaHHS 060X Axepen Bignosigace MakCUMyMy MOrMMHAHHSA BUNPOMIHIOBaAHHS BUMIPIOBAHOMO
rasy.
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KopucHa mMogenb Hanexutb [o obnacti aHaniTM4Horo BUMIPIOBAHHS KOHUEHTpauii rasis
nepeBaXxHo B yMOBaxX BUCOKOI 3annneHOCTi aHanisaoBaHOi ra3oBoi CyMilli Ta Moxe ByTu BUKOPUCTaHU
AN BUMIPIOBaHHST KOHLIEHTpaUii HavnowmpeHiwmnx 3abpygHtoBadie (CO, CO,, CH,, NO), aki npucyTHi
y CKnagi BianpaubOBaHMX rasiB TPaHCMOPTHMX 3acobiB, pygHUYHOI aTtmocdepu BYTiNbHUX LLAXT,
aTMocdepu NPOMUCNOBUX MiANPUEMCTB, EHEPreTUYHNX YCTAHOBOK, @ TaKOX B CUCTEMaX eKOSOorivYHoro
MOHITOPUHTY.

Bigomnii npucTpii KOHTpONt0 BMOYyXOoHebe3neyHoi KOHLEeHTpauii rady B atmocdepi nig3eMHuX
BMPOONEHb 3 gaTyMKkamMm KOHLEHTpaLii rady y BUrnsii CEHCOPHUX ONTUYHUX KOMipok [Bepukawsunu B.
W., XuepuH M. B. BonokoHHO-onTMYecKkme cucTteMbl KOHTpONSa aTtmocdepbl YronbHbIX LwaxTt //
PagnoTtexHuka. - 2001. - Ne 5. - C. 21-27], wo CKNagaeTbCs i3 CEHCOPHOI ONTUYHOI KOMIPKK, sika
BKIIOMaE Kopnyc i3 BikHamMu And OoCTyny BcepeauvHy KOro noBiTps, 3 OBOMa A3epkanamu Ta
BMOHTOBaHUM Yy TOpeLb KOpMyCy BiApi3KOM OMTMYHOrO BOJIOKHA BOMOKOHHO-OMTUYHOro kabenio, 3a
AKMM Bi4 cuctemu iHoukauii BubyxoHebe3neyHoi KoHUeHTpauil rady Ha BiApi3OK OMNTUYHOrO BOMOKHA
noJaeTbCsA CBITNOBUIA CUrHarn, SKMM i3 Bigpiska ONTUYHOrO BOMOKHA MOCTyMNae Ha neplue asepkano,
BigoOpaxaeTbCs Big HbOro, MoTpanfsie Ha Apyre A3epkano, BigoOpaaeTbCsi Bif, HbOro i Hasag
noTpannsie Ha neplle A3epkano, Bigobpaxaluyucb BiA SIKOrO MOCTYMae Ha BigpPi3OK OMNTUYHOIO
BOMOKHAa, BXOAUTb A0 HbOrO Ta MO BOSIOKOHHO-ONTUYHOMY Kabernto NoBepTaeTbCsl y CMCTEMY iHAMKaLiT
BNOyxoHebe3ne4yHoi KoHLEeHTpaUii rasy.

Hepgonikom UbOro NpUCTPOIO € Te, WO 3a HasiBHOCTI Yy AOCHiLKYyBaHIA rasoBiin cymiwi nuny Ta
iHWWNX OOMIWOK 36inblIyeTbCA MNOXubKa BUMIpPIOBAHHS KOHLUEHTpauil aHanizoBaHoro rasy. [ns
3abesneyvyeHHs HEObXiAHMX MOKa3HWKIB TOMHOCTI Y NPWUCTPOI AMs BMMIPIOBAHHSA KOHUEHTpauil rasis
BUKOPUCTOBYETHCS (DINbTP OYMLLEHHSA ra3oBol CyMilli Bif MMMy Ta iHWMWX SOMILWOK. [1pyn BUKOPUCTaHHI
iNbTPIB y CkNaai NPUCTPOI0 3HAYHO 3HWKYETLCS LUBMAKOGISA, | TUM camum 36inNbLIyeTbCA AUHaMIYHa
noxmbka BumiptoBaHb. BenmunHa uiei noxubkn 3anexuTb Bid MOCTIVHOI Yacy (inbTpy OYMLLEHHS.
Tomy uUel npuCTpi He 3HaWLWOB LUMPOKOrO 3aCTOCyBaHHS B YMOBAaX BMCOKOI 3anuieHoCTi
aHanisoBaHoI ra3oBOi CyMiLLli.

Hanbnmkumm 3a TexHiYHOW CYTTIO OO0 MNPUCTPOI, SKUA 3asiBNSIETbCS, € MPUCTpIn ans
BUMIpIOBaHHSI KOHLEHTpaLji meTaHy B pyaHu4Hin atmocdepi [[MateHT UA Ha BuHaxig Ne 92564 C2,
MMK 8G01N21/35, onybn. 10.11.2010 p.]. CyTb npoToTuny nondrae y HactynHomy. [pucTpin ans
BUMIipIOBaHHS KOHLEHTpaLil MeTaHy B PyAHUYHIN aTMOCepi, WO MICTUTb AXepeno BUNPOMIHIOBaHHS,
OBi BUMIptOBanbHi KIOBETW, [Ba [OETEKTOPM ONTMYHOro iH(pPa4YepBOHOro BUMNPOMIHIOBAHHA 3
nigcunoBayaMmn, nNpuUyYoMy AeTekTopyu 3 nigcunioBadamu 3'€dHaHi 3 ABOMa  (PyHKUiOHaNbHUMHK
nepeTeBoptoBayamu, GMOK ynpaBniHHA Ta apuMeTUYHUn 6ok, 4O BUXOAY AKOro NiaKMoYeHnn 6ok
iHgukauii Ta peectpauii. [lpucTpin [oOaTKOBO OCHALWEHO [DKepernoM BUMPOMIHIOBaHHS, a
BUMIpIOBanbHi KIOBETWU BUKOHAHI BIAKPUTUMM, MPUYOMY Ha OAHIA CTOPOHI BIAKPUTMX BUMIpHOBANbHUX
KIOBET BCTaHOBINEHi [JKepena iHppayepBOHOro BUMPOMIHIOBAHHSA, @ Ha iHLWIN CTOPOHI KIOBET - Ha
OOHIN OCi 3 [mKepenamu BCTaHOBIEHi AeTeKkTopu, Mpu4oMy nepwun Bxig 6noky ynpasniHHA
ABOHanpaBrneHo 3'egHaHui 3 apudMeTUdHMM GrokoM, Opyrui Bxig GNoKy ynpaemiHHA 3'eQHaHun 3
©nokom iHaMKauii Ta peecTpadii, a TpeTin Bxig 6Mnoky ynpaeniHHSA 3a ONOMOroK LUgpoBOro kaHany
3B'A3KY 3'€¢4HaHNI 3 CUCTEMOIO aeporasoBOro 3axucTy BYrifbHOI LLaXTU.

Heponikom BigoMoro npucTtpoto € Te, Wwo npu poboTi NpUCTpoto ANns BUMIpPHOBAHHST KOHLEHTpaLil
rasis B yMOBax BMCOKOI 3anuneHOCTi aHamni3oBaHOI razoBoi CyMmilli, BENUYMHA AKOI MOXe cKknagatwu
Ginblie 3 1/M°, @ TakoX 3@ HAsBHOCTI iHWUMX AOMILIOK, 36iMblUyeTbCs MNOXMBKA BUMIPIOBAHHS
KOHLeHTpauii aHanisoBaHoro rasdy. OcigaHHsi 3BaXKEHMX YaCTUMHOK MUy Ha BikHAX OMNTUKO-
€ITeKTPOHHMX KOMMOHEHT BMMIPIOBANbHUX KIOBET 3HWXKYE MOKA3HUKM METPOMOriYHOI HadinHOCTI Ta
AOBroTpusanoi crabinbHOCTi poboTn BUMIPIOBANbHOMO NPUCTPOKD. B 3anexHicTb Big KoHUeHTpauii
nuny y BUMIpIOBaHOMY CepeoBULLI Yac TEXHIYHOro o6CnyroByBaHHsi BUMIpIOBada MOXe ckragaTu Big
AEKiNbKOX roguH Jo gobu. Tomy BUKOpPUCTaHHSA INbTPIB OYULLEHHS B LbOMY TuMi BMMIpIOBayiB
BUNPaBAAHO OTPMMaHHSIM CTabiNbHMX METPONOrNiYHMX XapakTePUCTMK MPOTATOM 4Yacy TEXHIYHOro
obcnyroByBaHHs. poTe y BMPOBHMYMX ymMoOBax HeoOXigHO oTpumyBaTh iHpopMaUilo Mpo 3MiHy
KOHLIEHTpaUii rasiB 3 BWCOKOK LUBMAKOAIEID MNpuM  HeobXigHMX CcTabinNbHUX MEeTpPOoriYHmX
XapakTepuctukax. ToMmy BUMIpIHOBanNbHUN MNPUCTPIN NOBMHEH MaTU K BUCOKY LUBUMAKOAiO, TakK i
HeoOXiaHi NoOKa3HNKM MEeTPONOriYHOT HadIMHOCTI, WO | € BaroMmMM HeZoMiKoM BigoOMOro nNpucTpolo.

B ocHoBy 3anponoHOBaHOI KOPUCHOT MoAerni NocTaBneHa 3ajayvya BAOCKOHaNeHHs NpUCTporo Ansg
BUMIpIOBAHHS KOHLIEHTpALii rasy, B SKOMYy 3a paxyHOK BBEAEHHSI HOBUX KOHCTPYKTUBHUX €MEMEHTIB i
BMKOHAHHS aBTOMATUYHOrO rpafyroBaHHs 3abe3nevyeTbCsl NiABMLLEHHS] MOKA3HWKIB METPOJIOriyHOl
HagiHOCTI BMMIpIOBaYiB MpyM HEOOXiOHUX 3HAYEHHAX LBMAKOAIT Ta [OBroTpmBarnoi cTabinbHOCTI
poboTtu.

lMocTaBneHa 3agaya BUPILLYETHCA TUM, LLO NPUCTPIN NS BUMIPHOBAHHA KOHUEHTpauii rasis, Lo
MICTUTb ABa [Xeperna BUMPOMIHIOBaHHSA, ABi BUMIptOBanbHi KlOBETW, [Ba OETEKTOPUM OMTUYHOro
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BUMPOMIHIOBAHHA 3 nigcunioBadyamy, MpuvyOMYy OeTekTopu 3 nigcunioBadamyn  3'edHaHi 3
dyHKUiOHaNbHUMK NepeTBoptoBayYamun, 6ok ynpaeniHHA Ta obuncnoBanbHUi 6ok, 40 BUXOAY SIKOro
nigkrtodeHi O6noku iHAvKauii Ta peecTpauii, undpoBuN kaHamn 3B'A3Ky 3'€QHAHUA i3 CUCTEMOIO
aeporasoBoro 3axucTy BYMNbHUX LWAXT Ta MNPOMWUCAOBMX MiONPUEMCTB, 3rigHO KOPWUCHOI mMogeni,
NPUCTPIN  O0OATKOBO OCHALLEHMA IflbTPOM OYULLEHHA ra3y B APYrid ONTUYHIA KIOBETI, SIKWUK
nponyckae meHwe 1 % 4acTok nNuny y BUMIpIOBarnbHe cepefoBulle, MPW LbOMY OOBXMHA XBUWII
BMNPOMIHIOBaHHA 000X [Kepen BigMNoBi4aE MaKCUMyMYy MOTNTMHAHHA BUMPOMIHIOBAHHSI BUMIPIOBAHOMO
rasy, a KoxHe i3 mpxepen BUnNpoMiHioBaHHA 3'€4HAHO i3 BiANOBIAHWMM IMAYIbCHUM KEPENOM CTPyMY,
npy LUbOMY iMAYNbCHI Qxepena cTpymy 3'egHaHi 3 OMNokoM ynpaeniHHA Ta BigNOBIAHWMM
YHKUiOHANbHUM NepeTBOPIOBaYEM.

HaHnii npucTpi gossonde 3abesneunt HeoOXigHY LUBMAKOAIK NPU BUMIPHOBAHHI KOHUEHTpauil
rasie, a Takox 36inbwnTK nepioa 6esnepepBHOi poboTN BUMIpIOBaYa NepeBaxXHO B yMOBaX BUCOKOI
3anuneHocTi aHanizoBaHoi rasoBoi cymiwi. Lo go3BonuTe CBOEYACHO, B peXuMi pearnbHOro 4vacy
BUKOHYBaTN HEOOXiAHI BUMIPIOBaAHHS KOHLEHTpALil TOKCUYHMX Ta BUByxoHebe3neyHux rasis y pobodin
30Hi Ta TEXHONOrYHMX NpoLecax NPOMMUCITOBUX NiANPUEMCTB.

Ha dbir. npuBegeHa CTpykTypHa cxema NpUCTPOI0 AS1s1 BUMIPIOBaHHA KOHLEHTpauii rasis, ge 112 -
oKepena cTpymMy Ans XMBFEHHSA mXepesl BUNPOMIHIOBaHHS NEpLUOi i ApYroi BUMiptoBanbHMX KIOBET; 3
i 4 - pKepena BUMPOMIHIOBaHHA MeEpLUOi i ApYroi ONTMYHMX KIOBET; 5 - neplia BigkpuTa onTu4Ha
BUMiptoBasnbHa KioBeTa; 6 - gpyra onTu4Ha BUMiptoBanbHa KioBeTa 3 QinbTpoM o4mnLeHHs rasy; 7i 8 -
AeTeKTopn ONTUYHOrO BUMPOMIHIOBAHHS 3 NigcuntoBavyaMm nNepLuoi i Apyroi BUMiptoBanbHMX KoBeT; 9 i
10 - dyHKUiOHanNbHI nepeTBOpOBaYi enekTpuyHWx curHanis; 11 - 6nok ynpasniHHg;, 12 -
obuucnitoBanbHui 6nok; 13 - 6nok iHAukauii Ta peectpauii; 14 - uudpoBuin KaHan 3B'asky; 15 -
cucTemMa aeporasoBOro 3axucTy BYTifbHUX WAaXT i MPOMUCIOBUX NiANPUEMCTB.

PoboTa npucTtpoto 3aincHeTbes nig ynpasniHHAM 6noky 11 i nonarae B HacTtynHomy. [1Ba noTtoku
BUMPOMIHIOBAHHSA Bif OBOX Xepen BUMNPOMIHIOBAHHS 3 i 4, AKi XUBMASATLCA Bid iMOYNbCHUX mxepen
cTpymy 1 i 2, ogHOYaACHO NOCTynalTb 40 BUMIpIOBaSNIbHUX ONTUYHKUX KIOBET. lNeplua onTuyHa KioBeTa 5
€ BiOKpPUTOIO, a OO cknagy Opyroi kKioBeTu 6 BXoauTb iflbTp OYMLLEHHS rasdy, gKMi MPakTUYHO He
nponyckae y BUMiptoBasnibHUI KaHan Nun i3 aHanisoBaHol ra3oBoi cymilwi. [bkepena BUNPOMIHIOBaHHS
3 | 4 BCTaHOBNEHi Ha OOHIN CTOPOHI BUMIpIOBANbHWX KIOBET, a [fABa [OETEeKTOpU ONTUYHOro
BUMNPOMIiHIOBaHHSA 7 i 8 po3TalloBaHi Ha OgHi€el oci i3 gkepenam 3 i 4 Ha iHLWIin CTOPOHI BUMiptoBanbHNX
kioBeT. [oBXuHa onTuyHoro wnaxy npu uboMy ckrnagae (100+150) MM. AHanoroBi enekTpuyHi
curHanu Big AeTeKTopiB 3 nigcunioBadvamu 7 i 8 noctynatoTb Ha yHKUioOHanbHI nepeTsoptoBadi 9i 10.
OpHouyacHo Ha dyHKuioHanbHi nepeTsoptoBadi 9 i 10 Big iMnynbCcHUX mxepen ctpymy 1 i 2
NocTynarTb eneKTPUYHI curHanu, Aki 3a opmoto i BENUYMHOK criBnagarTb 3 iMNyrbcaMmu CTPymy.
PyHKUiOHaNbHI NepeTBopoBaYi BUKOHYIOTb MaclTabyBaHHA €NeKTPUYHUX CUrHanis Big iMAyNbCHMX
mxepen ctpymy 1 i 2 Ta BigHIMaHHA UMX cuUrHanmiB i3 BMXIOHWUX €NEKTPUYHWUX CUrHamiB OeTeKkTopis 3
nigcunioBayamu 7 i 8, WO Oa€E MOXMMBICTb CUHXPOHI3yBaT poboTy iMNynbCHUX mxepen cTpymy 1 2
i3 nigcunoBa4YaMmn OEeTeKTOpiB ONTMYHOrO BUMPOMIHIOBaAHHA 7 i 8. OTpumaHa pisHMUSA CurHanis,
3Ha4YeHHSA KO MPOMOPLINHO KOHLEHTpaUii BUMIpHOBanbHOro rady, MacwrabyeTbca OO HeobXigHoro
BXiHOro piBHA obuucnioBanbHoro 6noky 12. BuxigHi enekTpuyHi curHanu Big OBOX BUMMIpPHOBaNbHUX
KaHaniB NepeTBOPKOIOTLCS i3 pO3AiNeHHAM y Yaci B Ludposuii kod. O6pobKy curHanis 34iACHIOTL Y
HaCTynHOMY MOPSAKY: crnoYvaTky BU3HAYal0Tb Pi3HULIO cUrHaniB Apyrol i NepLuol KoBeT, KO pisHUUA
curHaniB He nepeBULLYE MexXi LOMYCTUMOI MOXMOKM BUMIPIOBaHb, TO BUKOHYKTb PO3PaxyHOK
KOHUEHTpauiji rasy 3a pesynbTatamy BMMIpIOBaHb MepLUOi BigkpuToi kioBeTwu. [pn cuctematnyHomy
30iMbLUEHHI Pi3HULI BUXiZHWX CUrHamiB BMMIpIOBanbHUX KIOBET 34INCHIOETLCA PO3PaxyHOK BEMUYMHM
30ypiotoYOoi Aii Ha iMNynbcHe gkepeno cTpyMy 1 nepLloi BigkpuToi BUMipoBarnbHOI kloBeTU. BenndnHa
CTpyMy 30inbLIyeTbCS A0 TUX Mip, MOKU Pi3HULSA BMXIOHUX CUrHamMB BUMIPIOBAIIbHUX KIOBET HE CTaHe
MEHLIe MeXi [OoMyCTUMOI MOXMOKM BMMIpIOBaHb, B igeanbHOMYy BUNagky Le 3Ha4vyeHHa Oyae
AOPiBHIOBATK HYMHO. AKWO HabyTe 3HAYEHHS CTPYMY [pKepena BUMPOMIHIOBAHHsSI 3 MepLUoi BiOKpUTOI
KIOBETU 5 nepeBuLLyE rPAHUYHOOOMYCTUME 3HAYEHHSI KOHKPETHOro TUny axepena BUMPOMIHIOBaHHS,
BMAAOTb CUrHan npo NpoBedeHHs TEXHIYHOro obcnyroByBaHHsA BuMiptoBaya. Mig ynpaBniHHsAM 61oky
11 paHi npo KOHLUeHTpauilo aHanisoBaHoro rasy 3 curHanamu npo MNpoBeAeHHS TexXHIYHOro
o6cnyroByBaHHs BUMiptoBada BUBOOATLCA Ha 6ok iHAvKauii Ta peectpadii 13 i 3acobamu undposoro
KaHany 3B'a3ky 14 nepefaloTbCHa 4O CUCTEMU aepora3oBoro 3axMCTy BYTifbHOT LWAXTU i TPOMUCIOBUX
nignpuemcts 15.

3anponoHoBaHUM MNPUCTPIN  [O3BOMSE  MIOBULLMTM  MOKA3HUKM  METPOJIONYHOI  HaZiNHOCTI
BMMIpIOBaYiB KOHLUEHTpaUil rasiB npu HeobXiAHMX 3HAYeHHsX LWBMAKOAIT Ta [OOBroTpuBanoi
cTabinbHoCTi poboTn. BUKOpMCTaHHSA 3anpornoHOBaHOIo NPUCTPOIO0 B SIKOCTI BUMIptOBaYva KOHLEHTpaLil
rasie 003BONMTb 0e3nepepBHO KOHTPOSOBATU KOHUEHTpaUilo Hebe3neyHux rasiB B aTtMmocdepi
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poboyoi 30HM NiANPUEMCTB B YMOBax MiABULLEHOT TOKCUYHOCTI BMOYXOHebe3neyHoCTi ras3oBux
KOMMOHEHTIB.

®OPMYIA KOPVUCHOI MOJEN!

MpucTpin ana BMMIpIOBaHHA KOHLEHTpauil rasis, WO MICTUTb ABa [AXeperia BUMNPOMIHIOBAHHSA, ABI
BMMIpIOBasbHi KIOBETU, OBa OETEKTOPU OMTMYHOIO BUMPOMIHIOBAHHA 3 MNiACWMMOBaYamu, npuyoMy
AeTekTopu 3 nigcunoBadamun 3'edHaHi 3 yHKUIOHaNbHUMK nepeTBOptoBavYamMu, 6ok ynpaeniHHS Ta
obuucnioBanbHui GOk, OO BMXOQy SAKOrO MigkMoyeHi 6noku iHavKauii Ta peectpadii, undposui
KaHan 3B'A3Ky 3'€4HaHWi i3 CMCTEMOIO aeporasoBOro 3axMCTy BYFNbHUX LIAXT Ta MPOMMUCHOBUX
NiANPUEMCTB, SIKUM BiAPI3HAETbLCA TUM, LLO NMPUCTPIA LOAATKOBO OCHALLEHUA (DINbTPOM OYMLLEHHS
rasy B Apyrin OMNTUYHIA KIOBETi, SKMWA nponyckae meHwe 1 % 4acTok nuny y BMMIplOBasnbHe
cepenoBuLLe, MpU LUbOMY [OBXWHA XBUMi BMNPOMIHIOBaHHS 000X [Xepen BianoBigae MakCUmymy
NOrNMHaHHA BUMPOMIHIOBAHHSA BMMIPIOBAHOrO rasy, a KOXHe i3 fXepen BMNPOMiHIOBaHHS 3'€QHaHO i3
BiANOBIOHUM IMMAYNBbCHUM Keperiom CTPyMy, NpuU LbOMY iMNYfbCHI gKepena cTpymy 3'egHaHi 3
OrnokoM ynpaeniHHA Ta BignoBiaHMM yHKLiIOHaNbHUM NepeTBOpOBaYvEM.
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