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(54) NPUCTPIX NS BUMIPIOBAHHSA KOHLEHTPALIII FA3IB

(57) Pedpepar:

MpucTpin ona BUMIpOBaHHA KOHUEHTpaUil rasiB MiICTUTb mXepena BUNPOMIHIOBAHHS, KBa3iBigKpWUTI
GiNbTpW, B SKMX BCTAHOBMEHI BUMIptOBanbHi KIOBETW, AETEKTOPUM OMNTUYHOIO BUMPOMIHIOBAHHS 3
nigcvnioBayamu, yHKUiOHanNbHI NepeTBopoBaYi, NPpMYOMY AeTeKTopu 3 niacunioBayvyamu 3'egHaHi 3
PYyHKLiOHaNbLHUMN nepeTtsoptoBavamu, aHanorosum KOMYTaTtopom, aHanoro-ungposum
nepeTeoptoBayem, 6OKOM ynpaeniHHA Ta obuyncnoBanbHUM ONOKOM, 0O BMXOAY SIKOTO MiOKMIOYEHi
6roku iHAMKauii Ta peecTpauii, uMdpoBuUA kaHan 3B'A3Ky 3'€gHaHM i3 CUCTEMOK aeporasoBoro
3aXUCTY BYriNbHUX LLAXT i MPOMUCNOBUX NiANPUEMCTB.
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KopucHa mofenb HanexuTb 40 ranysi aHaniTM4HOro BUMIpIOBaHHS KOHLEHTpaLlii rasiB nepeBaxHoO
B poboumx ymoBax ekcnnyaradii Ta Mmoxe OyTn BUKOpUCTaHa AM1S1 BUMIPIOBAHHS BUCOKOT KOHLIEHTpaLil
HannowwmpeHiwmnx 3adpyaHioavis (CO, CO,, CH,4, NO), siki npucyTHI y cknagi BignpaubOBaHUX rasie
TpaHCNOPTHMX 3acobiB, pygHWYHOI aTtMocdepn BYFiNIbHUX LWWaXT, EHEPreTUYHNX YCTaHOBOK, a TaKoX B
cucTemax eKonoriYHOro MOHITOPUHTY.

Bigomi npucTpoi ONTMYHMX BMMIpIOBAYiB KOHUeHTpauii rasy [Dakin J.P., Croydon W.F.
"Applications of Fibre Optics in Gas Sensing". Review at ECOC/LAN Amsterdam June.-1988.-14 p.;
MupoHoB C.A. BOMNOKOHHO-OMTUYECKNA OaTYMK KOHLUEHTpauuyM MeTaHa: pacyeT OCHOBHbIX
xapaktepuctuk / C.A. MwupoHoB // HayyHo-TexHunyeckuin BecTHuKk CaHkT-lNeTepbyprckoro
rocyaapCTBEHHOIO YHMBEPCUTETA WHM(OPMALMOHHBLIX TEXHOMOrMM, MEeXaHuku u onTuku.-2007. -
BecTHuk 44. - C. 72-78], gki cknagalTbCcs 3 mxepena iHppayepBOHOro BUMNPOMIHIOBAHHA (sIke MoXe
MOAYNIOBATUCS), BOMOKOHHO-OMTUYHOI MiHil, B pO3pMBi SKOI 3HAXOAMUTbCA BUMIpOBanbHa KOMipKa,
yepe3 sKy MNpOKauyyeTbCsl ra3, Ha BWUXOA4i OMTUYHOrO BOJIOKHA 3HaxoAuUTbCs doTonpurMad
iHdppa4yepBOHOro BUMPOMIHIOBAHHS, CUrHanN 3 9K0ro HaaxXoAuTb 40 MiKponpoLiecopa.

Hepgonikom gaHux npucTpoiB € Te, WO NpWM BUMIPIOBAHHI BMCOKUX KOHLEHTpaUin rasy, vepes
HEMiHINHICTb XapaKTepUCTUKN MNEPETBOPEHHS BUMIpIOBaYiB, ICTOTHO 3HWXKYETbLCA YYTNMBICTb X
BUXiAHOrO CUrHany Ao 3MiHWM KOHTPOMbOBAHOro napameTpa. L|yTJ'IVIBICTb BUXiAHOI  Hanpyru
BUMIiptOBaYiB A0 3MiHU KOHLI,eHTpaLI,II MeTaHy cknagae He meHw 0,25 B/°®* y pianasoni manux
KOHLIeHTpaLiit rasy sin 0 A0 4°°”, WO LiNKOM 3a[0BOMbHAE TEXHIYHWM YMOBaM ANl AaHuUX
BVIMIplOBal-IIB Y pianasoHi X BUCOKMX KOHUeHTpauin Big (30+60) go 100 06. % , 1l BENUYNHA 3HMXKYETbCS
no 4,1 mB/°®" Ta crae CYMICHOIO 3 piBHEM BMAaCHMX LUYMIB BUXIQHOI Hanpyrm BMMIpIOBanNbHOrO
KaHany, LWo npu3BoAMTb A0 36inblUeHHs BigHOCHOI MNoxubkn BumiptoBaHe Big 0,5 o 9 % i3
3POCTaHHAM KOHueHTpauii meTaHy Big (30+60) mo 100 %% Ormxe, TaKoro TMny npuctpoi 6e3
ypaxyBaHHS Ta KOMMEHcaUii HeniHIMHOCTI XapaKTepuCTUKU NEpPeTBOPEHHS BUMIpPIOBayYa HE MOXYTb
OyTV BWKOPUCTAHI MNPV BUMIPIOBAHHI BUCOKMX KOHUEHTpauin rasy 3 HeobXigHMMKu nokasHuKamu
TOYHOCTI Ta METPOSIOriYHOT HaAiINHOCTI.

Haibnmxymm 3a TeXHIYHOI CYTTIO A0 NPUCTPOLO, WO 3asBNSAETbCA, € NPUCTPIN AN BUMipHOBaAHHS
KoHUeHTpauii rasie [[MaTteHT UA Ha BmHaxig Ne 96662 C2, MINK GO1N 21/000, ony6n. 25.11.2011p.].
CyTb npoToTuny nonsirae B HacTyrnHoMy. [pucTpin Ans BUMIPOBaHHSA KOHLUEHTpauii rasie, sKMK
MICTUTb [Xepena BUMNPOMIHIOBAHHS, [Bi BUMIpIOBarnbHi KIOBETW, [Ba [OETeKTOpM ONTUYHOro
BUMPOMIHIOBaHHA 3 nigcunoBadamu, ABa YHKUiOHaNbHI  NepeTBopoBadi, MpuMyYOMYy BUXOAU
nigcunioBadiB geTekTopiB 3'eAHaHoO 3 BXxodamu (PyHKUiOHanbHWX nepeTBoploBadiB, 6ok ynpasniHHA
Ta obumcnoBanbHUn GMNoK, OO BUXOAY SKOro nigkrrodeHi Onoku iHgukadii, peecTtpauii n LmMdppoBoro
KaHany 3B'A3Ky 3 CUCTEMOIO aeporasoBOro 3axWCTy BYriNbHUX LIAXT i NPOMMUCMOBMX NiANPUEMCTB.
MpucTpin 4OAaTKOBO OCHALLEHUIW KBa3iBIAKPUTUMU inbTpamn, AKi BCTAHOBMEHI Y BMMIipOBanbHUX
KIoBETaX, KOMyTaTOPOM aHarioroBUX CUrHasniB ta aHanoro-umdpoBuM NepeTBoptoBayYeEM, OETEKTOPU
ONTUYHOrO BUMPOMIHIOBaHHA 4epe3 nigcunioBadi M yHKUiOHanbHI nepeTBoploBadi 3'eqHaHO 3
aHanoro-uMdpoBnM NepeTBopoBaYeM Yepes KOMYTaTop aHanoroBMx cUrHanie, Npu LLbOMy KOMyTaTop
3'egHaHO 3 OMOKOM yMnpaBniHHS, a aHanoro-uMgpoBUn NepeTBopoBaY 3'€4HaAHO 3 0OYMCOBANbHUM
©rokom i 6rokom ynpaBniHHS.

Heponikom Bigomoro I'IpMCTPOIO € Te, Lo Npy BUMIpIOBaHHI BUCOKUX KOHLIEHTpaLi aHanisaoBaHoro
rasy Big (30+60) go 100° " Be3 ypaxyBaHHs Ta KOMMeHcauil HeniHIMHOCTI XapakTepuCTUKK
NnepeTBOPEHHS], 30iNbLIYETLCA BifHOCHA NOXMOKa BMMIipHOBaHb KOHLIEHTpPaALii 4O 3HAYEHHS HE MeHLle
9 %.

B oCHOBY KOPUCHOI MopZeni nocTaBneHa 3ajada BAOCKOHANEHHS MPUCTPOI0 BUMIPHOBAHHS
KOHUEHTpauji rady, B SKOMy 3a paxyHOK BUKOPUCTAHHA HOBUX KOHCTPYKTMBHWX €MNeMeHTiB Ta ix
3B'A3KIB 3 KOMMEHCALIE HENiHIMHOCTI XapakTepUCTUKM NEePEeTBOPEHHS BUMIptoBaya 3abe3nevyerbes
I'II,EI,BI/ILLLeHHFl TOYHOCTI BUMipIOBa4a y BCbOMY Aiana3oHi BMMIpHOBaHOro ra3oBoro KOMMNoHeHTy (Big 0 Ao
100 %) npu 36epexeHHi HeobXigHOT LWBMAKOAIT NPUCTPOLO.

lMocTaBneHa 3ajaya BUPILLYETLCA TUM, LLO MNPUCTPIA ONs BUMIPIOBaHHSA KOHUEHTpaLil rasis, Lo
MICTUTb Kepena BUNPOMIHIOBAHHSA, KBa3iBiAKpUTI inbTpu, B SKMX BCTAHOBMEHI BUMIptOBasbHI
KIOBETU, AETEKTOpU OMTMYHOrO BUMPOMIHIOBaAHHA 3 nigcunioBadamu, (pyHKLiOHanbHi nepeTsoproBadi,
npuyoMy OeTeKkTopu 3 nigcunioBavyamu 3'egHaHi 3 PyHKUiOHaNbLHYMK NepeTBopoBayamMu, aHanorosmum
KOMYTaTopoOM, aHanoro-uMdpoBnM nepeTBoptoBadYeM, OMOKOM ynpaBniHHA Ta 064YMCMOBaNbHUM
©ornokom, 00 Buxody SKOro nigkmntoyeHi 6noku iHAukauii Ta peecTpauii, UMPOBUA KaHan 3B'A3KY
3'eQHaHWI i3 CUCTEMOI aeporasoBOro 3axuCTy BYriflbHUX LWAXT i MPOMUCAOBUX MiANPUEMCTB, 3rigHO
KOPUCHOI Mogeri, NpUCTpi 4OAATKOBO OCHALLEHUI HOPMYIOUYMM MepeTBoptoBaveM i 6nokom Bnbopy
JianasoHy BWUMIpIOBaHb, BXid4 HOPMYKYOro nepeTBoploBada NigKMOYEHUA [0 YHKUiIOHANbHOMoO
nepeTBopioBayva, a BUXig HOPMYKYOro nepeTBoptoBava NiAKNHOYEHUN OO aHanoroBoro KoMmyraTopa,
KpiM TOro, HOPMyHUMIA MEepPeTBOpOBaY Mae BXig yrnpaBniHHSA, OO SKOro MigKMioYeHUn Buxig Gnoky
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BMOOpY AianasoHy BUMIpIOBaHb, NpW LbOMY BXia 650Ky BUbOpy Aiana3oHy BUMiptoBaHb MiAKMOYEHUI
00 6noky ynpasniHHS.

[aHnn npucTpin Jo3BonsE 3a paxyHOK KOMMeHcauil HENiHIMHOCTI XapakTepUCTUKM NepeTBOPEHHS
30iNbLINTYN TOYHICTb KOHTPOJIIO BESMKMX KOHLUEHTpAaLUi aHanizaoBaHoOro rasy, npu Ubomy 36epiraetbcst
HeoOxigHa wBuakoAdis. BukopncraHHSA 3anponoHOBaHOrO NPUCTPOI0 A03BOMUTL CBOEYACHO, B PEXUMI
peanbHOro 4acy, BMKOHYBaTW HEOOXiAHi BUMIpIOBAHHS, WO 3MEHLWWUTb BIipOrigHICTb BUHUKHEHHS
BMOyxoHebe3nevyHnx cuTyauin Npu NOTY>KHUX panToOBMX BUKMOAX rasy.

Ha dpir.1 HaBeOeHO CTPYKTYpHY CXemMy OJHOKaHarbHOro MpUCTPOK ANs  BUMIPOBaHHS
KOHLIeHTpaLii rasie, e 1 - mpkepeno CTpymy Ansi XXUBMNEHHS [Keperia BUNPOMIHIOBaHHS; 2 - [Kepero
BUMNPOMIHIOBAHHA OAHIEI 3 OMNTUYHMX KIOBET, 3 - ONTM4YHa BUMIpIOBanbHa KioBeTa; 4 - OeTeKkTop
ONTUYHOrO BUMPOMIHIOBAHHSA 3 nigcunioBavyeM; 5 - dyHKUiOHanNbHMI nepeTBoptoBay; 6 - HOpMy4Ui
nepeTeoptoBay; 7 - 6rok BMOOpyY Aiana3oHy BUMIpIOBaHb; 8 - 6nok ynpaeniHHA; 9 - ob4ncnioBansHUn
Onok 3 aHanoroBMM KOMYTaToOpoOM i aHanoro-uudposuMm nepetsoptoBadem; 10 - 6nok iHaukKauii Ta
peectpauil; 11 - uudpoBun kaHan 3B'a3ky; 12 - cuctema aeporasoBOro 3axmMcTy MPOMUCIIOBUX
nianpuemMcTs.

Ha cpir. 2 HaBeeHO 3aneXxHiCTb 3MiHWU BUXIAHOT HAaNpyrM HOPMYKOYOro nepeTeoptoBadya 6 Big 3miHM
KOHLIEHTpaLUii MeTaHy B Aiana3oHi BnbyxoHebeanevyHnx koHueHTpadin Big 0 oo 4,0 ©6- 05,

Ha cpir. 3 HaBeeHO 3anexHiCTb 3MiHWU BUXIAHOT HAaNpyrM HOPMYKOYOro nepeTeoptoBaYya 6 Big 3miHM
KOHUEeHTpauil meTaHy B pgianasoHi Big 0 go 100 °6'%, e 1 - XxapakTtepucTuka NepeTBOPEHHS
BUMiptOBaYa; 2 - XapakTepucTvka MNepeTBOPEHHs nicnsa niHeapu3auil, sKy OLEpPXKYHTb LUMSXOM
MHOXEHHS Ha Ti 3BOPOTHY PYHKLIiI0.

PoboTta npuctpoto 3aiicHeTbCA nig ynpaeniHHAM 6noky 8 Ta nonsrae B HacTtynHomy. [loTik
BMNPOMIHIOBaHHS Bif [Xepena BUNPOMIHIOBaHHSA 2, KU XMUBETLCH Bif iMNYyNbCHOIo mxepena cTpymy
1, noctynae 4O BUMIpIOBanbHOI ONTUYHOI KioBeTU 3. [xepeno BMNPOMIHIOBaAHHA 2 BCTAHOBMNEHO Ha
OfHIN CTOPOHI BMMIpPIOBANbHOI KIOBETW, @ OETEKTOP ONTUYHOrO BUMPOMIHIOBAHHA 3 nigcunioBadem 4
po3TaloBaHWin Ha OOHIN OCi LWOAO0 AKepena 2 Ha iHLWWIN CTOPOHI BUMIptOBanbHOI KioBeTU. BuxigHui
iMAYNbCHUA CUrHan AeTekTopa ONTUYHOrO BUMPOMIHIOBAHHA 3 nigcurnoBadeM 4 nocTynae Ha BXiA
dyHKLiOHaNbHOro nepeTBoptoBaya 5, Akuii NepeTBOpPOE amMniTyay BMXiQHOroO iMAyfbCHOrO CUrHany B
cepefdHE 3HayeHHs. BuxigHun curHan yHKUioOHanbHOro nepeTBoproBada 5 noctynae Ha BXia
HOpPMYyOYOro nepeTBoptoBaya 6. 3asganerigb 6r10KOM ynpaBniHHA 8 NOOAETLCS YNPABASAYMIA CUrHan
Ha 6nok BMOOpy Aiana3oHy 7 i BUOMpaeTbCA Aiana3oH Manux KOHUEHTpaLin BMMIpOBaAHOIO ra3oBoro
KOMMOHEHTY. 3anexHiCTb BUXIAHOI HaMpyrm HOPMYyYOro nepeTsopioBada 6 Big 3MiHM KOHUEHTpauil
MeTaHy B Adiana3oHi BubyxoHebe3neyHux KoHueHTpauii Big 0 go 4,0 %% HaBeneHo Ha air. 2.
BuxigHui curHan HopMyloyoro nepeTBoptoBada 6 MOCTyMae Ha aHaroroBUi KOMyTaTop, SKuiA 3a
curHanoMm 6noky ynpasniHHSA 8 KOMyTye HeoOXigHUA aHanoroBui BUMIPIOBaNbHUIM KaHanm 4O BXOAY
aHanoro-umpoBoro  nepeTsoploBava, OAepXaHUW  UMPPOBUA  CUrHaN  nepefaeTbcs OO
obuucnoBaneHoro 6noka 9. B obGuucnioBaneHomy ©noui 9 Ha nigcTasi 3MipSHOT  Hampyru
pPO3paxoBYETbCA 3HAYEHHS KOHLUEeHTpauil rasy. XapakTepucTuka nepeTBOpPeHHA BUMiptoBaya
NPakTUYHO MiHiMHa B AianasoHi manux kKoHueHTpauin rasy (sig 0 go 4 °6%), npu LbOMY YYTNUBICTb
BUXiAHOI HanpyrM A0 3MiHM KOHUEeHTpauii MeTaHy cknagae 1,2SB/°6'%. Tomy B obumcrnioBanbHOMY
Oroui 9 po3paxoBYeTbCA 3HAYEHHS KOHLEHTpaUii rasy LWNSXOM MOMHOXEHHS Ha BENUYUHY, Ska
3BOPOTHA Koed)iu,ieHTy YYTMMBOCTI BUXIAHOI HaNpyr1 4O BUMIPIOBAHOI KOHLEHTpaLii rasy, BenvunHa
sikoi cknapae 0,80 °* %/B. Micns pospaxyHKy 3HaYEHHS KOHLIEHTpaLii rasy B 06uMcnioBanbHOMY GrioLi
9 BMKOHYETbCSA aHania ofepXaHoro pesynbTaTy. AKWO 3MipsiHe 3HayeHHss MmeHwe Hix 90 % Big
BEPXHbOI MeXi Aiana3oHy BUMIpOBaHb, TO Mig ynpasniHHAM 6roka 8 AaHi Npo KOHUEHTPaLilo ra3oBoro
KOMMOHEHTY BMBOASATLCHA Ha Onok iHaukauii Ta peectpadii 10 i 3acobamu unpoBoro kaHany 3B'A3Ky
11 nepepaloTbCca OO CUCTEMM aeporasoBoro 3axucTy NPOMUCNOBUX NiANPUEMCTB 12. AKWo 3mipsHe
3HayeHHa Oinbw Hix 90 % Big BepxHbOi Mexi [AianasoHy BUMIpOBaHb BUByxoHebe3neyHoi
KOHLeHTpauii rasy (4 @ %), To Bnok ynpaeniHHA 8 chopmye curHan Ansi nepemMukaHHsa Aianas3oHy
BUMIipIOBaHb BENMKUX KOHUeHTpauin rady (go 100 o6 A’). OaHun curHan noctynae Ha ©6nok Bubopy
JdianasoHy BUMIpIOBaHb 7, SKMW 3MeEHLUYe KoediluieHT nepedadi 3a Hanpyrol HOPMYH4Oro
nepeTeoptoBaya 6 B N'ATb pasiB. 3anexHiCTb BUXIAHOI Hanpyru HOPMyK4Oro nepeTsoptoBaya 6 Bif
3MiHW KOHUEHTpaUuil MeTaHy B AianasoHi BENUKUX KOHUeEeHTpauin Ao 100°° % HaBegeHO Ha dir. 3,
nonoxeHHs 1. T[licna nepeMukaHHs [diana3oHy BUMIpPIOBaHb BUXIOAHWW aHanNoroBUM curHan
HOPMYKYOro nepeTBoptoBaya 6 TaKOX MNEepeTBOPHETbLCA B LudpoBy dopmy Onokom 9. 3mipsaHy
Hanpyrn nepepaxoByloTb 4Yepe3 3BOPOTHY (PYHKLIIO XapaKTepUCTUKU NepeTBOPEHHSA i BU3HA4aloTb
Oe3nocepeHbO KOHLEHTpaLito rasy (aue. dir. 3, NONOXeHHs 2) 3a HACTYNHUM CMiBBIAHOLUEHHSIM:

ct =t 2Y%n |
K AUyn —Upn(C)
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e . 0,
he C* - po3paxoBaHe 3HAaYeHHs KOHUEeHTpauil aHanisaoBaHoro rasy, o6 /U;

AUyp - AianasoH 3amiHu BYXiAHOT Hanpyrv HopMyo4oro nepeTsopioBaya, B;
Uyn(C) - 3mipsiHa Hanpyra HOpPMYt4oro nepeTBoptoBava, BeMYMHa siKoro nponopuiiHa

BUMIpIOBaHIN KOHLEHTpaUii rasy B ApyroMmy AianasoHi BumiptoBaHb, B;

é MacwTabHU koeilieHT XapakTepUCTUKN NepeTBOPEHHSA BMMIptoBaya 3a KOHUEHTpaulieto
(0 .%)—l_

rasy,

In - HaTypanbHWin orapudm.

PoapaxoBaHe 3Ha4YeHHs1 KOHUEeHTpaLil aHanisoBaHOro rasy TakoXx nepegaerbcs Ha iHgvKauilo, 0o
CUCTEMW aeporasoBoOro 3axucty npomMucnoBux nignpuemcts. [lpouegypa BMMIpOBaHHA Ta
pO3paxyHKy KOHUEeHTpaLii aHanisaoBaHOro rasy NoBTOPKETLCA LMKMIYHO Y BCbOMY iHTepBani poboTu
NPUCTPOIO.

BukopucTaHHA 3anpornoHOBaHOroO NPUCTPOI0 03BONsE 3abe3neuntn HeobXigHy LIBMAKOAID npu
BUMIipIOBaHHI KOHLIEHTpaLii rasiB, a BU3Ha4YeHHs1 KOHLEHTpaLlil aHanisoBaHoro rasy B ABOX Aiana3oHax
BUMIpIOBaHb  O03BOMUTbL  OAepXaTu  HeoOXigHi  MOKa3HWKM  TOYHOCTI, $K B AianasoHi
BNbyxoHebeaneyHnx KoHueHTpauin rasy Big 0 pgo 4 %9, GesnocepeaHbO MO  XapakTepucTuui
nepeTBOPEHHS, Tak i B Aiana3oHi BUCOKMX KOHUeHTpauin rasy Big (30+60) go 100 ob. % npu
niHeapu3auii XapakTepUCTUKN NEPETBOPEHHS BUMIpOBaya, AKYy NMOMHOXYIOTb Ha 3BOPOTHY (PYHKLO
nporpaMHMMM MeTodamMmn UMGPOBOi  00pobKM pesynbTaTiB  BUMipOBaHb. bBe3 BUKOpPUCTaHHS
niHeaé)z/lsau,i'l' XapaKTEPUCTUKM NepeTBOPEHHS BUMIpOBaya B dianas3oHi BumiptoBaHb Big (30+60) go
100 °>”  Bu3HaYeHHs KOHLIEHTpaUjii aHani3oBaHOro rasy 3AiNCHIOETLCS 3 BiOHOCHON MOXMOKOH
BuMiptoBaHb Big 1 A0 9 %. Bu3aHayeHHA KOHUEHTpauii rasy npu niHeapu3auii XxapakTepucTuku
nepeTBOpPeHHsI BiabyBaeTbCA 3 BigHOCHOI noxubkoto o 0,2 Y%, 3HaYeHHs AKOT CYTTEBO 3MEHLLUYETLCS,
y LUbOMY fiana3oHi BUMIpIOBaHb.

3anponoHOBaHMM NPUCTPIA  O03BOMSE iCTOTHO MiABUWMTU TOYHICTb BUMIPIOBAYiB  BEMMKUX
KoHueHTpauin rasis (Big (30+60) go 100 oo %) npakTnyHo B 18 pasiB nMpu HEOoBXiAHMX 3HaYEHHSX
wBMaKoaii Ta METPOMOoriyHOI HaginHoCTi. BukopucTaHHa [gaHOro npuCTpOK SIK - CTauioHapHOro
BMMiptOBaya KOHLIEHTpaLii rasiB 3a paxyHOK 00MiKky Ta komneHcauii HEeniHiMHOCTI XapaKTepUCTUKM
nepeTBOPEHHSA 003BONUTL Oe3nepepBHO KOHTPOMOBATU BUCOKY KOHLEHTpauilo HebGeanevyHux rasis,
npu IX NOTY)XHMX PanTOBUX BUKMAAX B aTMOcdepy poboYoi 30HM NignpueMCTB.

®OPMYIA KOPVUCHOI MOJESI

Mpuctpin  Oona  BMMIPIOBAHHA KOHLEHTpauii rasie, WO MICTUTb [Kepena BUMPOMIHIOBAHHSA,
KBa3iBigKpUTI iNbTPU, B HKUX BCTAHOBMEHI BUMIpIOBanbHi  KIOBETW, [OETEKTOPU ONTUYHOrO
BUMPOMIHIOBAHHA 3 nigcunioBayamuy, @YyHKUiOHaNbHi nepeTBopioBadi, MpUYOMY [JeTeKkTopu 3
nigcvniosayamu  3'egHaHi 3 PyHKUiOHanNbLHUMKW NepeTBoploBa4YamMu, aHaroroBUM KOMYTaTOpPOM,
aHanoro-undpoBnM nepeTeopoBaveM, 6110KOM ynpaeniHHA Ta ob4uncnioBansHMM 6110KOM, 4O BUXOAY
AKOro nigkntoveHi 6noku iHamkauii Ta peecTtpadii, UMdPOBUIA KaHan 3B'A3Ky 3'€4HAHWI i3 CUCTEMOIO
aeporasoBoro 3axvcTy BYFiflbHUX LIAXT i NPOMUCAOBUX MiANPUEMCTB, KU BiAPIi3HAETLCA TUM, LLO
NPUCTPIA O0AaTKOBO OCHALLEHUA HOPMYKYUM nepeTBoptoBadem i OnokoMm BMOOpY Adianas3oHy
BUMIipIOBaHb, BXiJ, HOPMYHOUOro nepeTesopioBaya nigknoyeHnn 4o yHKLioOHanNLHOro nepeTsopoBaYa,
a BuUXig HOPMYKOYOro nepeTBoptoBaya MIOKMAYEHWA [0 aHanoroBoro KomyTtaTtopa, KpiM Toro,
HOPMYIOUYUIA NEPETBOPIOBAY Mae BXi4 YynpaemiHHSA, OO0 SKOro nigkntoyeHuin Buxig Onoka Bubopy
AdianasoHy BUMIpIOBaHb, Npu LbOMYy BXig Onoka BuGOpy diana3oHy BUMIpHOBaHb MigKMIOYEHWA OO0
Ornoka ynpasniHHS.
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