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MNpegncnosne

Llenn, oCHOBHble MPUHLMWMBI N OCHOBHO NOPSAAOK NpoBeAeHUa paboT NO MexXrocygapcTBEHHON cTaH-
fapTtudauun yctaHosneHbl B TOCT 1.0—2015 «MexrocygapcTBeHHas cucrema crtaHgaptusaynm. OCHOBHble
nonoxeHusa» n FOCT 1.2—2015 «MexrocygapcTBeHHaa cuctema crtaHgaptusaunum. Ctangaprtel Mexrocygap-
CTBEHHble. MpaBuaa n pekoMeHgaLuunmn no MexrocyfapcTBeHHOW cTangapTusauuun. MNpasuna paspaboTku, npu-
HATUA. OGHOBMEHNSA N OTMEHbI»

CBefeHunsa o cTaHpgapTe

1 MNOATOTOBJ/IEH OTKPbITbIM aKLMOHEPHbIM 06, ecTBOM «Hay4yHO-uccnenoBaTeNnbCKUii LEHTP KOHTPO-
NA W AUAarHOCTUKM TexHuyeckux cuctem» (AO «HWL, K[») Ha ocHOBe CO6CTBEHHOro nepeeofa Ha PyCCKUi
A3blK @HIN0SA3bIYHON BEPCUN MEeXAYHapOAHOro cTaHAapTa, yka3aHHOro B NyHkTe 5

2 BHECEH ®egepanbHblM areHTCTBOM N0 TEXHWYECKOMY PEry/IMPOBaHUI0 N METPOJIOruu

3 MPUHAT MexrocygapcTBeHHbIM COBETOM MO CTaHgapTusauuum, meTponorum n ceptudukayum (npo-
TOokon oT 30 HOA6ps 2017 r. No 52)

3a npuHATHMeE nporosocosasniu.

KpaTkoe HauMmeHoBaHWe CTpaHbl Kop cTpaHbl CokpalleHHOe HauMeHoBaHue
no MK (MCO 3168) 004—97 no MK(MCO 3166) 004-97 HaluMoOHaNbHOI OpraHa no ctaHjapTusauuu

AsepbaiigxaH AZ AscTtaHgapT

ApmeHus AM MwuH3koHOMUKN Pecny6nunkn ApmeHuns

Benapycb BY lFocctaHaapT Pecny6nukn Benapycb

Ipy3usa GE py3ctaHgapt

KasaxctaH Kz Foccranpgapt Pecny6nvkn KasaxcraH

Kunprusus KG KblpreisctaHgapt

Monposa MD WHCTUTYT cTtaHgaptusauun Mongossl

Poccusa RU PocctaHpapT

TamxukuctaH T TagxukctaHgapT

TypKkmeHucTaH ™ nasroccnyx6a «TypKMeHCTaHfapTaapbI»

Y36ekncraH uz YacTtaHgapTt

YKpavHa UA MUWH3KOHOMPAa3BUTUA YKpanHbl

4 Mpukasom ®epepanbHOro areHTCTBa MO TEXHUMYECKOMY peryinupoBaHuio u meTposnorum ot 15 mas
2018 1. Ne 248-cT MexrocygapcTBeHHbli cTangapt FTOCT ISO 16000-29—2017 BBefeH B AeiicTBue B Kaue-
CTBe HalUMOHaNbHOro cTaHgapTa Poccuiickoii depepaunumn ¢ 1 sHBapa 2019 r.

5 HacToAawuii ctTaHgapT nAeHTUYeH MexgyHapogHoMmy ctanaapTty ISO 16000-29:2014 «Bo3gyx 3aMKHY-
TbiX NoMelweHnit. HacTb 29. MeToabl ucnbiTannii getektopoB JIOC» («Indoor air — Part 29: Test methods for
VOC detectors». IDT).

MexayHapoAHbli cTaHAapT pa3paboTaH nogkommuteTom ISO/TC 146/SC 6 «Bo3gyx 3aMKHYTbIX nome-
W eHni» TEXHUYECKOro KoMuTeTa no ctaHgapTmsaumm ISO/TC 146 «KauecTBo Bo3gyxa» MexayHapoaHoi op-
raHusauuu no ctaHgaptusauum (ISO).

OdnuymnanbHble 3K3eMNAAPbl MEXAYHApPOAHOro cTaHgapTa, Ha OCHOBE KOTOPOro MOAroTOBJ/IEH HACTOA-
W Wi MeXrocyfapCTBEHHbI CTaHAAPT, U MeXAYyHapoAHbIX CTaHAAPTOB, HA KOTOPbIe AaHbl CCbIIKU, UMEKTCS B
defepanbHOM areHTCTBE MO TEXHUYECKOMY PEeryiMpoBaHunio 1 MeTpPosIoruu.

Mpy NpUMeEHeHUN HacTOoAWEero cTaHfapTa peKkoMeH4yeTCsA MCNO/Ib30BaTb BMECTO CCbI/IOYHbIX MEXAy-
HapoAHbIX CTAHAAPTOB COOTBETCTBYOLINE UM MEXrocyfapCTBEHHble cTaHAapTbl, CBEJEHNA O KOTOPbIX Npu-
BefleHbl B [JONO/IHUTENIbLHOM NPUIoXeHun A

6 BBEAEH BMEPBbLIE
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WHdopmaumsa 06 M3MeHeHUsx K HacTosAWeMy cTaHfapTy Ny6nnkyeTCca B eXerofHom nHdopmauu-
OHHOM YyKasaTene «HaumoHanbHble cTaHAapThi», & TEeKCT U3MEeHeHWA W NONpaBoOK — B €XeMeCAYHOM
NHCOpPMaLMOHHOM yKa3aTene «HauuoHanbHble cTaHfapThi». B cnyvae nepecmoTpa (3ameHbl) uam oT-
MeHbI HacTosLero cTaHjapTa cooTBeTCTBYWLee yseoMneHne 6yeT ony6/IMKOBaHO B eXXeMeCA4YHOM
NHOPMaLIMOHHOM YKa3aTene «HaumoHanbHble CTaHAapThl». CooTBeTCTBYLWaa nHhopmauus, yseiom-
NleHne N TeKCTbl pa3mellalnTCca Takke B MHPOPMaLMOHHONM cucTeme o6Lero nofb3oBaHna — Ha odm-
unanbsiiom caliTe ®egepanbHOro areHTCTBaA N0 TEeXHUYECKOMY pPeryimpoBaHnio U MeTpoorMn B ceTwu
WHTepHeT (www.gost.ru)

© ISO. 2014 — Bce npaBa coxpaHsalTCS
©CrtaHfjapTuHdopm. ohopmneHue. 2018

B Poccuiickoii ®efepaynn HacToAW M cTaHAAPT HE MOXeT 6biTb MOSTHOCTbIO WM YACTUYHO BOCNPOU3-
BE/eH. TMPaXMUPOBAH M PACNPOCTPAHEH B Ka4ecTBe 0(hMLMANbHOTO n3gaHus 6e3 paspelwenus degepansHoro
areHTCTBa N0 TEXHUUYECKOMY PEerysimpoBaHuio U1 MeTposioruu
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BBepeHve

NeTyune opraHnyeckne coegnHeHuns (JIOC) B BO3gyxe 3aMKHYTbIX NOMeLWeHUn AN DYyHANPYIOT U3 CTPO-
UTeNbHbIX MaTepnanos, CBA3YWLW X BelwecTs, Mmebenn, necTULNAOB U APYTUX UCTOYHUKOB. B Taknx cnydasx
ncnonb3ywT getektopbl TIOC fna CKPUHUHIA, MOHUTOPUHTa cogepxaHnsa JOC B 3aMKHYTOM NOMELLEHUN, N0-
Kanusaumm NCTOYHUKOB, KOHTPOSIMPOBAHUA BEHTUMSILLMOHHbLIX CUCTEM U T. . Mo 3TOW NpUYNHE XenatenbHO
MCMNONb30BaTh BbICOKOYYBCTBUTEIbHbIe feTekTopbl JIOC. KoTOpble CNOCO6HbLI 06HAPYXWUTb Lenblil pag coegun-
HEeHW BHYTpK 34aHnA. B cooTBeTCTBMM CO cCnoxuslelica cutyayunei getektopsl JIOC nmetotca B CBO60AHOI
npofaxe. Hactosawnii ctTaH4apT COAEPXUT BaXHble KONMYECTBEHHbIE 1 TEXHUYECKNEe TpeboBaHNsA K MmeToAaam
onpepeneHna JIOC. npegHa3HaYeHHbIM ANA yNyYLWEHNA HALEeXHOCTN X 06HapyxeHna n gopmuposaHunsa 6o-
neB WNPOKO o6nacTn NpUMeHeHUa 4eTeKTOpOoB.

Pa3nuyHble metoabl namepenus JIOC takxe npusepeHsl B [1] — [7] n [9].
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M E X I O C Yy o A P C T OB E H H bl W C T AH O A P T

BO3AYX 3AMKHYThbIX MOMELEHUN
YacTtb 29

MeTopabl ucnblTaHmnii fetektopos JIOC

Indoor air. Part 29. Test methods for VOC detectors

fata BBegeHns — 2019—01—01

1 O6nacTb NpUMeHeHUs

HacTtoAwwnin ctaHgapT ycTaHaBAMBaeT MeTOAbl UCMbITaHUA 3 PEeKTUBHOCTU AETEKTOPOB /IeTy4nx op-
raHnyecknx sewecTts (JIOC). npegHa3HaYeHHbIX ANA MOHUTOPUHra cogepxaHua JJOC B BO3AyXe 3aMKHYTbIX
XUMbIX U HEXWUbIX MOMeLeHN, a Takxke A8 KOHTPONS KayecTBa BO3Ayxa B 3TUX NOMELW,eHNsAX B nopTaTus-
HOM. MepeABWXHOM U AUCTAHUWOHHOM pexumax ucrnosnb3osaHuA. o[ NOIOXKEHUSA HacToAwero crtaHjapTa
noanapatrT getektopbl JIOC B UENOM, a TakXe AETEKTOpbl OTAENbHbIX coeanHeHunii. HacTtoawuii ctanpgapT
ycTaHaBnnBaeT TpeboBaHUA, NPUMEHUMbIe TONbKO K MeToAy onpeAeneHns Takux xapakTepucTuk 4eTeKTopoB
NOC. kak BpeMsa OTkAMKa, CTabuNbHOCTb U fnana3oH N3MepeHus.

2 HopMaTUBHbIE CCbI/IKU

B HacTosiem cTaHgapTe UCNO/Ib30BaHbl CCbINIKA Ha chefylwmne MexayHapoaHble cTaHfapThbl:

IEC 61000-4-1. Electromagnetic compatibility (EMC) — Part4-1: Testing and measurement techniques.
Overview of IEC 61000-4 series (3nekTpomarHutHasa coBmectumocTtb (3MC). YacTb 4-1. MeToAbl MCNbITAHWIA
1 n3mepeHunii. 063op ctaHgapToB M3K cepun 61000-4)

IEC 61000-4-3. Electromagnetic compatibility (EMC) — Part 4-3: Testing and measurement techniques.
Radiated, radio-frequency, electromagnetic field immunity test (3nekTpomarHutHas coBmecTumocTb (OMC).
YacTb 4-3. MeToAbl UCNbITAHWUIA 1 U3MepeHUit. icnbiTaHUA Ha YCTOWYMBOCTb K BO34ENCTBUID 3/1IEKTPOMArHNT-
HOTO MONA C M3NyYeHneM Ha paguoyactoTe)

IEC 61000-4-4, Electromagnetic compatibility (EMC) — Part 4-4: Testing and measurement techniques.
Electrical fast transient/burst immunity test (3nekTpomardHuTHas cosmecTumocTb (3MC). YacTb 4-4. MeTo-
Abl UCNbITaHWA M M3MepeHunit. McnblTaHMA Ha HEBOCMPUMMUYUBOCTb K GbICTPbIM NMEepexofHbIM npoueccam u
BCnieckam)

3 TepMUHBbI 1 onpeaeneHns

B HacToslwem cTaHAapTe NPpUMEHEHbl cnefylolune TEPMUHbI C COOTBETCTBYOLW UMY ONpeAeNeHUnaAMu:

3.1 acnupauuoHHbIn petektop NNOC (aspirated VOC detector): JeTekTtop J/IOC. B KOTOPOM McCNbITa-
TeNbHbI ras nogaeTca k gartymky(kam) TOC npuHyAauTenbHO (Hanpumep, C NOMOUWbIO Hacoca AnA otbopa
npo6 rasa c nepenajom gaBfeHUsa 48 CO34aHNsA NoToKa UCNbiTaTeNbHOro rasa)

3.2 oumneHHbIn Bo3ayx (clean air): Bo3ayx, cBOGOAHbLIN OT 06HAapyXuMBaemblX Npumeceii.

MpumevyaHune — MPUMEHNTENBHO K HACTOSILLLEMY CTaHAapPTy npumecamu siBnsitoTcs JIOC. roptounii ras u mewa-
oL NI ras.

M3paHue oduymansHoe
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3.3 petektop /1IOC gucd dysmoHHoro tuna (diffusion type VOC detector): Lletektop JIOC, B KOTOPOM
nepeHoc JIOC B rasoo6pasHoii hopme n3 atmocdepbl kK faT4nKy rasa NpoMcxXoAnT NOCPEACTBOM CAy4vaiiHOro
nepemel,eHns MONIEKY, T. €. B YC/IOBUAX, B KOTOPbIX acnupaLMoHHbIi NOTOK OTCYTCTBYET.

3.4 koHOouHbII noka3aTensb (final indication): YcTaHoBuBLWIEeecs uin BbiBeJe€HHOE Ha Agncnneli ctabunb-
HOe 3HayeHue.

MpumeuaHue — MPUMEHNTENBHO K HACTOSILLLEMY CTAHAAPTY Nokasatesib oTpaxaet cogepxaHue JIOC. onpege-
NIEHHOE [eTeKTOPOM.

3.5 petektop JIOC (VOC detector): YCTPOWCTBO C MHTETPUPOBAHHBLIM AN AUCTAHLMOHHBIM JaTYNKOM,
npeagHasHayeHHoe 419 MoHuTopuHra J1I0C.

3.6 yyBCTBUTENbHbIK 3nemMeHT IOC (VOC sensing element): KOMNOHEHT faTtynka, KOTOpbIA OTKAMKa-
eTcs Ha u3MeHeHue cogepxaHua J10C.

3.7 paTumk 1OC (VOC sensor): YCTpONCTBO A4NS AeTeKTUPOBaHUA, BKOYaloLWwee YyBCTBUTEbHbIN ane-
MEeHT. cofepxaliee KOMNOHEHTbl CXeMbl, CBA3aHHble C 3TUM YYBCTBUTE/IbHbIM 3/1EMEHTOM.

3.8 mewatoujee BewecTtso (interferent): /lln6oe BewecTso, BO34eNCTBNE KOTOPOTO HeraTUBHO CKa3biBa-
eTcA Ha TOYHOCTU OBHAapYXeHus.

MpumeyaHne — MNPUMEHUTENBHO K HAcToALEMY CTaHAAPTY TOYHOCTb OOHAPYXEeHNA OTHOCUTCA K KOHEYHOMY
nokasatesno getektopa JIOC.

3.9 oTpaBneHue (poisoning): ABNeHNe, Bbi3biBaeMoe M06b6IM Melallm BeL,ecTBOM, KOTOpoe NoCTo-
SAHHO BO3[ENCTBYET Ha YyBCTBUTE/ILHOCTb AaT4uKa.

MpumeyaHune — MPUMEHUTENIBHO K HACTOSILLEMY CTaHAAPTy YyBCTBUTE/NbHbIN 3/1€eMEHT UCMOMb3YIOT ANSA Ae-
TekTopa J/IOC.

3.10 ctabunusaymsa (stabilization): CoctosiHne, B KOTOPOM TPU NOcCNeA0BaTeIbHbIX MOKa3aHNA AeTeKTo-
pa 1OC He usmeHsawTca 6onee yem Ha 10 % OT cofepxaHa ucnbiTaTeNbHOroO rasa.

3.11 ncnboliTaTtenbHblli ra3 (test gas): CMecb YNCTOro BO3JyXa C M3BECTHbIM COAEpPXaHUeM 0f4HOro uUnu
Heckonbkux NOC.

MpumeyaHune — MNPUMEHUTENBHO K HACTOSILLEMY CTaHAapTy UCNbiTaTeNbHbI ra3 UCNONb3YIOT 418 onpejene-
HUs adhpekTBHOCTH feTekTopa JIOC.

3.12 neTyyee opraHuuyeckoe coeguHeHune: JIOC (volatile organic compound; VOC): OpraHuuyeckoe
coefilMHeHue, TemnepaTtypa KMNeHnss KOToOporo HaxoauTtca B gnanasoHe oT (50— 100) °C go (240—260) “C.

MpumevyaHnsa
1 laHHas knaccudmkauus yctaHoBneHa BcemMnpHoil opraHusauveit 3gpaBooxpaHeHus.

2 TemnepaTypy KuNeHUs HEKOTOPbIX COeAMHEHN TPYAHO UM HEBO3MOXHO ONPeAEeUTL U3-3a TOro, YTO OHU pasna-
raloTcs A0 Havana KUneHus npu atMocepHoOM asieHnn. [laBneHne HacbIWEeHHOro napa Takke SBASeTCA Kputepuem ne-
TYYECTU OPraHNYECKNX COEANHEHWIA, KOTOPbI MOXET 6bITb UCMNONBL30BaH ANA KnaccuuKaLlm opraHnyeckux BeLecTs [3].

3.13 Bpems ycTaHOB/eHNUs paboyero pexuma (warm-up time): IHTepBan BpeMeHU NOCe BKIKYEHUs
ycTpoiicTBa O MOMEHTa, KOrga OHO rOTOBO K NU3MEPEHUSIM.

MpumeyaHune — MNPUMEHUTENBHO K HAcTOsLWEMY CTaHAapTy Noj YCTPOCTBOM B JaHHOM Ciy4yae nogpasyme-
BaloT getektop JIOC.

4 OCHOBHbIE MPUHLUAMbI

AeTtektopbl JIOC npegHas3HavyeHbl ANA BblABIEHUA OAHOTO UM HeCKOoNbKUX JTOC. CylecTBYOT METOAbI
ncnbliTaHNA A8 OUEeHKN 3P PeKTUBHOCTM Takmx AeTekTopoB. [leTekTopbl JIOC pa3genatoT Ha ABe KaTeropuu:
OflHW feTeKTOopbl NpeAHa3HauyeHbl AN 06HAPYXEHUSA OTAENbHOIO0 KOHKpeTHoro JIOC, a apyrue — ansa cmeceli.
B cnyvae pgetektopa Ana otgenbHoro JIOC cogepxaHue 3TOro CoeAMHEHUA ONpeaenalT nocne UcnbliTaHusa
CTaHAapTHOro ucnelTatesibHOro rasa, cogepxauwero JJOC kak oAWH U3 KOMNOHEHTOB. KOMMNOHEHTLI cTaH4apT-
HOTO UCNbITaTeNbHOrO rasa ANA AeTeKTOpPoB Npu onpegeneHun cmecu JIOC onpenensatoT aKCNepUMeHTanbHO
B COOTBETCTBUM C npunoxeHnem C. ns Toro, 4To6bl NOBLICUTH HAAEXHOCTb feTekTopoB J/IOC. B HacTosiweM
cTaHfapTe yCTaHOB/IEHbl MeTOAbl UCNbITaHNA feTekTopoB JTIOC. KOTOpble TakXe OueHWBalT BpeMsa OTKAUKA,
CTabWNbHOCTb, CTEMNEHb OTPAB/EHNSA U T. M.

2
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CyuwiecTByeT HECKO/IbKO TUMOB AeTekTopoB JIOC C pas/iMyHbIMM MPpUHLWNAMWU LEeTEeKTUPOBaHUSA, Ta-
Kne Kak AeTeKTopbl MoMynpoBOAHWKOBOrO, QOTO-MOHMU3aLMOMHOro (V) Tuna u AeTekTopbl ¢ MOHMU3auueil
anekTpopacnbineHnem (M3P) ¢ NOBbIWEHHbIM OTPaXeHMeM nomex. B ocHoBe npuHuMna pa6oTbl NOAYNpoBO-
LHWKOBOTO AETEKTOpa /1IeXMUT U3MEHEHMEe 3/IeKTPONPOBOAHOCTM, KOTOPOE NMPOUCXOAUT MPU XeMOoCcop6unm Ha
NMOBEPXHOCTU HArpeToro YyBCTBUTENLHOrO 3/IeMEHTa NoJ BO3AeiicTBMEM rasa, oT/Muyakwlerocs oT Bo3gyxa.
CofepxaHue rasa onpeaensioT NOCPEACTBOM N3MEpPEeHUss U3MEHEHUS CONPOTUBeHUsa. B ® N[ npuHuun o6Ha-
pYyXEHWUst OCHOBAaH Ha MOHM3AuUN ra3oB nog geiicTBneM Y®-u3nyyeHus oT cneuynanbHoOM laMnbl C M3BECTHOIA
ONVHOW BOJIHBLI . CNefoBaTelbHO, 3HEPTUM (POTOHOB, 06LIYHO U3MEPSIEMOV B 3/1IEKTPOH-BOMIbTAX (Hanpumep,
10.6 3B). leTekTop ®UN [ MOXeT 06HAPYXNTb 60NbWMUHCTBO cMecei JTOC. MoTeHyMan NoOHM3aLUN Pa3uUHbIX
BELECTB MOXHO HaiiTW B pas/IMYHON NuTepaType UM MoJy4uTh AaHHble OT MocTaBlMKa camoro npuéopa.
MpuHuun pa6oTbl 4eTeKTopoB VIQP ¢ NOBbIWEHHLIM OTPaXeHUeM NoMex OCHOBaH Ha agcop6uuu cmecu 1OC
Ha NoNMMepHYl NAeHKy. Mpu HabyxaHWM MOAVMEPHON NNEHKN YBEeNMYMBaeTCs eo To/luHa. Takoe nameHe-
HVWEe TOLMHbI NMIEHKN ONPeAenifioT Mo KO3 MULNEHTY OTPAXEHUS TOICTOTO C/NOSI C MOMOLLbIO CBETOLUOAHOIA
namnel.

MpumeyaHune — [lnanasoHbl cogepxanua JIOC, 3afaHHble ANS KaXXAOro Tuna fetekropa, Korga aTo KacaeTcs
MN3MepeHNs CMecu B YCNI0BUSIX OKpYXaloLleii cpefbl, He ABNAIOTCA 3KBUBANEHTHbIMW BBUAY Pa3/IMYHOIO Xapakrepa npuH-
LMNoB AeTekTupoBaHna. [laxe ecnn Kaxablil aeTekTop 6yaeT oTkannbpoBaH C NOMOLLbIO O4HON U TOW Xe KanmbpoBOUYHON
ra3oBoii cmecu, TO 3TO He NpuBefeT K 3KBUBA/IEHTHOCTW M3MEPEHUI B yCNIOBUAX OKpyXatolieil cpedbl. 3HayeHne co-
AepxaHus cmecn JIOC. nonyyeHHoe OT 1060ro Takoro Aetekropa, He OyfeT aKBUBA/IEHTHO 3HaYeHnam JIOC nnm obwmnx
neTyymx opraHuyecknx coeguHeruii (OJ10C). onpegeneHHbiM no 1ISO 16000-6.

5 lMpoBeaeHne ncnbITaHU

5.1 Tpe6oBaHMA K UCMbITAHUAM

5.1.1 KonnyecTtBo npob

VcnbiTaHus cnepyet NpoBOAUTL Ha oaHOM aeTektope JIOC. Apyroit getektop JTJOC MOXHO MCNONb30-
BaTb A/18 ONpeAeNneHns cTteneHn oTpasneHua (cm. 5.4.10).

5.1.2 NocnepoBaTeNbHOCTb UCNbITAHWN’

B Hauane cepumn JONXHO 6bITb NPOBEAEHO UCMbITAHNE HA NajleHne Cc BbICOTbl. [ipyrne ncnolTaHns, ycra-
HOBNEeHHble B 5.4. AOMXHbI 6bITb MPOBEAEHbI B MOC/MeA0BaTeIbHOCTN, ONpefeneHHOn opraHnsaymnei, Boinon-
HAKLWEeR 3TN ncnbiTaHns.

5.1.3 Noprotoska aetektopa JIOC nepep ucnoiTaHnem

feTekTop JTOC Heo6xo4MMO MOATOTOBUTbL K UCMAbITAHUAM W YCTAHOBUTb TakuM Xe ob6bpas3om, kak npu
06bIYHOM NPUMEHEHWNU, B COOTBETCTBUM C MHCTPYKLUUAMMK MO 3KCMayaTauuu, BKAYas BCe HeobXxoAuMble
KpenneHus, HayanbHble HAacTPOiikn, KanM6POBKY 1 BpeMs nporpesa. YTo6bl COXpaHUTb feTekTop B paboyem
COCTOSHUW, KannbpOBKY U HACTPOIKM, BKAOYAsA HACTPOIKY HYNsi U HACTPONKY Anana3oHa, MOXHO OCylecT-
BNATb. NP HEO6XOAUMOCTM, B HaYase KaxAoro NcnbiTaHns.

a) [leTeKkTopbl, NMTaemMble OT akKyMynsTOpHOI G6aTapen: Ecnu npegycMoTpeHa MHAMKALWUS COCTOAHUSA
6aTapen AN 4eTeKTOpoB C MUTaHWeM OT BCTPOEHHOI 6aTapeun, ToO xapakTep U Lenb 3TOW nHAMKauum Heob6xo-
AVMO NMPOBEPUTbL MO UHCTPYKLUN.

b)/leTeKkTopbl C NpOrpaMMHbIM ynpassieHneM: B geTektopax ¢ nporpaMMHbIM ynpaBieHnemMm Heob6xoau-
MO y4YuTbiBaTb PUCKW, BO3HMKalOLWMe B pe3ynbTaTte oW N6OK B MporpamMme, BKAloYas HeonpejeneHHOCTN npe-
ob6pa3oBaHWs 1 OWMNOKN Nepefayn AaHHbIX.

5.1.4 3kcnnyaTaunoHHble Tpeb6oBaHUA

PykoBOACTBO NO 3KcnayaTayWoOHHbIM TpeboBaHWSAM, YCTAHOBMEHHbIM B UCMbITAHUWN, NPUBEAEHO B NpuU-
NnoxeHun A.

5.2 WcnbiTaTenbHoe obopynoBaHue

PekomeHayemoe 060pyfoBaHve AN Mojauyn rasa 3akpbiTOro, MPOTOYHOrO WAW KaAMEPHOro Tuna npu-
BeJEeHO B NpunoxeHun B. Takxe MoXeT 6biTb UCNONb30BAHO anbTepHaTUBHOe o6opyaoBaHue. Heo6xoaMmo
cnefoBaTb METOA4MKE WCMbITAHWSA, ONpejeneHHol AN Kaxgoro metoga. B cnyuasx, korga gns BBoga wc-
NbiTaTeNbHOro rasa B AeTEeKTOpP MCNO/b3YT Macky, KOHCTPYKUMS U (DYHKLMOHUpPOBaHME Mmacku (0co6eHHo
faB/fieHne 1 CKOPOCTb BHYTPU HEe) He AO0/IKHbI OKa3blBaTb HEAOMYCTUMOE B/IMAHUE HA OTKAUK AeTekTopa uamu
nofiyuaembie pesynbTathl.
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Heo6x04MMO MCNONb30BaTb KAMEPY, KOTOPY MOXHO repMeTM3NpoBaTh Y KOHTPOIMPOBATL B Hell ycno-
BUSA TeMnepaTypbl, BAaXHOCTU M KOHLEHTpaLuUu UcnbiTaTenbHoro rasa. Kamepy usrotasnusalT U3 maTepua-
NI0B. He CNOCO6HbIX B 3HAuYMTeNbHOU cTeneHn a6copbupoBaTh U fecopbupoBaTtb cMecu TOC. Hanpumep U3
HepxaBetouei ctanm. OnucaHue TunNa UCNbITaTeNbHOrO 060pyA0BaHUA AO0MKHO GbITh NPUBELEHO NPU YKa3a-
HUWM PEe3yNbTaToB UCMbLITAHWUI B TUCTE TEXHUYECKUX YCTOBUIA.

McnbiTaTenbHoit na6opaTtopun pekoMeHyeTcss NMPOKOHCYNbTUPOBATHLCA C W3TOTOBUTENIEM B OTHOLW e-
HUN ONpeAeneHns KOHCTPYKLWWM Macku. I3roToBUTeNb AO/KEH NPefoCcTaBUTb NOAXOAALW YO MAcKy Hapsay ¢
onuncaHwem npegnaraemoro fasBfieHUs WAM 3HAYEeHWeM Be/MYMHbl NOToKa ANt NPUMEHEHUS NCNbITAaTeNbHbIX
rasoB c geTekTopom /IOC. Bce gpyrue Metoabl, ycTAHOBNEHHbIE B MEXAYHAPOAHbBIX CTaHAAPTAX UK TEXHUYE-
CKWUX YCN0BUSIX, C/lefyeT NCMONb30BaTb NPU YC/IOBUM, YTO Takne MeToAbl NPOLEMOHCTPUPOBAHbI HE3AaBUCMMO
0T X 060CHOBAHHOCTMU.

5.3 YcnoBusa ANnA cTaHfapTHONO UCNbITAHWUA Ha OTKAUK

5.3.1 TemnepaTtypa

Ecnun He yka3zaHO MHOe, TO UCNbITAHNA AO/DKHbI OCYLWLeCTBAATLCA Npu TemnepaType (20 £ 5) °C. npuyem
Kkoneb6aHns TemnepaTypbl He JOJ/IXHbl BbIXOAUTb 3a Npefesbl ykadaHHOro MHTepBasna B TeYeHWe BCeX WCMbI-
TaHuii.

5.3.2 flaBneHune

Ecnun He yka3zaHO MHOE, TO UCNbITAHUA AOJ/DKHbI OCYLW ECTBNATLCA NPpU AaB/ieHUN B guanasoHe oT 86 Ao
108 kMa. npuyem gaB/sieHne fO/MHKHO COXPaHATLCA NOCTOSAHHLIM B npegenax +1 klMa B TeyeHne BCex ucnbita-
HWIA.

5.3.3 BnaxHocTb

Ecnun He yka3zaHO MHOE, TO UCMNbITAHNA LOJ/DKHbI OCYLW,EeCTBAATLCA NPU OTHOCUTENbHON BnaxHocTn (RH)
B npegenax (50 + 30) %. npuyemM OTHOCMTENbHAsA BIAXHOCTb AOJ/HKHA OCTaBaTbCs MOCTOSAHHOW B npepge-
nax = 10 % B TeyeHne BCeX UCMbITAHWUIA.

5.3.4 HanpsaxeHune

Ecnu He ykaszaHO MHOe, TO NPUMEHSAIT AeTeKTopbl, paboTalwWwme OT CUCTEMbI NUTAHUA ANSA NPOMbIL-
NeHHbIX NPeANpPUATUIA 1 NuTalWwmecs oT NocTosHHoro toka (DC) c 3afgaHHbIM 3HavYeHWeM, B npegenax = 2 %
OT PEKOMEHAOBAHHOIO U3roTOBUTENIEM HANpPSXXEeHUS 3NEeKTPONUTAHUA U 4aCcTOThI.

Mepepn Havyanom Kaxaol cepunm ucnblTaHU AeTekTopbl, paboTallmne OT akKyMynATOPHbIX GaTapei,
OOJ/DKHbI OCHaLWaTbCA HOBbIMUW MM NOMTHOCTbIO 3apPsSAXEHHbIMU 6aTapesmu.

5.3.5 OpuneHTtauuns

[OeTtekTtopbl JTOC fOMXHbI 6bITb UCNbITAHbI B MOMIOXEHUWN, PEKOMEHA0BAHHOM W3roTOBUTENEM U yKa3aH-
HOM B MHCTPYKUMK NO aKcnayataunu.

5.4 MeTofAbl McnblTaHUi

5.4.1 CTaHgapTHOe UcnbiTaHMe Ha OTKAUK

5.4.1.1 CTaHAapTHbIN ncnbliTaTeNbHbIR ras

B cocTaB CTaHAapPTHOrO UCNbITATENBHOTO rasa A0J/IKHbl BXOAUTb CneAytolne KOMNOHEHTHI.
a) Ans peTekTOpoB ANs onpefeneHua cmecun NIOC:

1) KOMNOHeHThbl rasa (getektopbl Tuna | v Tuna Il ABNAIOTCA BbICOKOYYBCTBUTENbHLIMUW AeTeKkTopamu;
peTektop Tuna lll ABNAeTCcA 4EeTEeKTOPOM C HU3KON YYyBCTBUTENBHOCTbIO]:

1) geTekTop NONYyNpPOBOAHUKOBOrO TuNa, rasoBas cmecb JIOC. cocToslWasa U3 w-oktaHa u kcunona;

I) petektop ®WNA: razoBas cmecb J/IOC. cocTofWas U3 TONyona, H-AeKaHa. a-nMHena. u MeTunu-
300yTUNKETOHA;

1) peTekTop NIP: razoBas cmechb JIOC. cocTosAlWwan n3 Tonyona, M-gekaHa, «-nMHeHa. MeTUNnN3o-
6yTunkeToHa. n-gmuxnopbeHsona u bytunauerarta;

2) KOHUeHTpaLuunsa rasa: 4Na BCex TUMNOB AeTeKTOpoB ob6uiaa KOHLEeHTpaLmnsa KaXA40ro KOMNOHeHTa rasa
fo/mkHa cocTaBnaTh 300 Mkr/mM3. KaxAblii KOMMNOHEHT rasa B CTaHA4AapPTHOM UCMbITATENbHOM ra3e A0/KeH UMeTb
Ty Xe KOHUueHTpauuo. Ecnn 3To HEBO3MOXHO BBUAY HANNUYNA NpeAesioB NPUMeHeHns npubopa, KoHLeHTpauns
[OMKHA ObITb YCTAHOB/IEHA MAKCMMalbHO HU3KOW AN M3MepuTeNbHOro gnanasoHa getekropos JIOC.

b) Ans AeTekTopoB OTAENbHbIX JIOC:

1) KOMNOHEHT rasa: LeneBoii ras. ykazaHHblli B IMCTe TeXHNYECKUX YCNoBUiA ana getektopa /IOC;

2) KOHUeHTpaunsa rasa: ogHa 4yeTBepTas KOHUeHTpauuu KaimbpoBOYHOTO rasa, yCTAHOB/EHHON W3-
roToBMTeNIEM. PN 3TOM OHa A0J/IXHA 6bITb HUXe 1 Mr/mM3.

4
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Bbi6upalT AeTeKTop C y4eTOM M3MepsieMblX KOMNOHEHTOB ra3a. [IpuMeHsAIT KpuTepun 4N Bblbopa uc-
nbiTaTeIbHbIX Fa30B B COOTBETCTBUMN C NpunoxeHnem C.

HeonpepeneHHOCTb 3HAYEHUA KOHLEHTPaL KU NCNbiTaTeIbHOrO rasa He A0/XHa npesbliwaTb 5 %. CTaH-
[apTHbIV ucnbiTaTeNbHbIA ra3 MOXHO nogaBaTb, Hanpumep, U3 6an/710HOB UK METOLOM C UCMO/b30BaHNEM
andpdy3HoW TpyGkM (cM. npunoxeHne D) unu metonom Tpy6GKM ANS KOHTPO/IS NPOHMKAaOLWeh cnoco6HOCTH.

MpumeuvaHne — KoHueHTpauuio rasa BbipaxalT kak maccy JIOC B o6beme 1 M3 npu cTaH4apPTHLIX YCI0BUAX
Temnepatypbl 20 *C n gasnenma 101.325 klMa.

5.4.1.2 MeToauKa ucnbelTaHnsa

feTekTop JTOC nopaBepralT BO3AelCTBMIO YNCTOro BO3Ayxa A0 Tex NOp. noka He 6yAyT AOCTUTHYThI
cTabunbHble yCcoBMUSA UCNbITaHWi, ykazaHHble B 5.3.1, 5.3.2 n 5.3.3. lMoka3atenb A0/HKeH (PUKCMPOBaTbLCA Kak
3HauyeHne cMmeleHnsi. ATMOCcH epPHbIi BO3AYX MEHSIOT Ha CTaHAAPTHbIA UCNbITATENbHbIA ras u 3anucbiBalT
KOHeUYHbIli nokasaTensb.

5.4.2 MNopTeBepXAeHne TOYHOCTH

Mocne kann6GpoBKM U HaAcTpoiku B cooTBeTcTBUM € 5.1.3. geTektop /IOC nopBeprawT Bo3AeliCcTBUIO
rasa, coctaB KOTOporo cootsetcteyeT 5.4.1.1. npu yeTbipex 3HAYEHUAX KOHLEHTpALUN, paBHOMEPHO pacnpe-
[eneHHbIX No AnanasoHy nsmepeHus. 3TOT Auanas3oH onpejesneH MAHUMaNbHOW U MakcuManbHOR nsmepse-
MbIMUW KOHUEHTpauuaMu, Npu 3TOM Ha4YMHaT C MUHUMA/IbHO 1 3aKaH4YMBAOT MaKCUManbHOW U3 BblGPaHHbIX
KOHUeHTpayuii rasa. Takas onepaumna Ao/XHa OCYWeCcTBAATLCA NocnefoBaTeslbHO Tpu pasa.

5.4.3 CTaHAgapTHOe McnbiTaHHO Ha cTabuNbHOCTH

5.4.3.1 VicnbiTaHWe Ha KpaTKOCPOUYHY CTabUNbHOCTb

Ana Takux ncneiTaHuii getektop JIOC. paboTatwmnii oT akkymynsTOpHOW 6atapen, Mo Mepe BO3MOX-
HOCTW A0J/KEH NUTaTbCA OT BCTPOEHHbIX 6aTapeil. B NnpoTUBHOM cliyyae MOXeT 6biTb MCMNONb30BaH BHELWHWIA
MCTOYHNK NUTaAHUSA.

CraHfapTHOe ucnblTaHne Ha OTKIUK, NpuBefeHHoe B 5.4.1, 1O/1XHO ObITb NOC/I€40BATENNLHO NPOBELEHO
nATb pa3 ¢ nHTepsasnom 900 c. [0 OKOHYAHUN KaXAOr0 UCNbITAHNA PUKCUPYIOT KOHEUHbIli nokasatenb ANns
ncnbiTaTeNbHOrO rasa.

Koneb6aHna KOHeYHOro nokasaTens A1 UCNbITATE/IbHOTO rasa He [0JIXKHbl npesBbliwath = 20 % oT npo-
MEXYTOUYHOTo nokasatens.

5.4.3.2 VicnbiTaHue Ha apeiid

NeTtekTop /IOC pgonxeH pa6oTaTb HeNMpepbIBHO Ha YNCTOM BO3Ayxe B TeyeHue 8 4. Hynesoli MOMeHT
BpeMeHn fo/XeH 6biTb onpejeneH Kak KOHel mepuoja nporpesa. B Hyneesoe Bpems u yepes Kaxable ABa
yaca, JO0/IXHO 6bITb NPOBEAEHO CTaHAapTHOE UCMbiTaHWe Ha OTKAUK B cOOTBeTCTBMUM € 5.4.1 1 3admukcrpoBsaH
KOHeUYHbIli nokasaTenb A4NA UCNbITATENIbHOTO rasa.

KonebaHns KOHEYHOro nokasaTens ANS WCNbiTATENbHOrO ra3a He JO/KHbI nNpeBbiWwaTtbh + 20 % OoT npo-
MeXyTOYHOro nokasartens.

5.4.4 NcnbiTaHne Ha Bo3AelicTBue TemnepaTtypbl

370 ucnbiTaHe cneayeT NPOBOAUTL B UCMbITaTeNbHON kamepe, obecneunBatolieil nogaepxaHne Tem-
nepaTtypbl B NpocTpaHCTBe BOKPYr aetektopa J/IOC B npegenax + 2 °C oT ycTaHOB/IEHHOI TemnepaTtypbl. Kor-
fa TemnepaTypa BHYTpu kamepsbl ¢ geTekTopoM JIOC gocturna onpefeseHHoOro sHadyeHua n ctabunmsmposa-
nacok. getektop JJOC Heo6Xx0A4MMO NOABEPTHYTh CTAHAAPTHOMY UCMbITAHWUIO HA OTKINK B COOTBETCTBUM € 5.4.1,
MCMONb3Yysi OUYULLEHHbIA BO34YX M UCNbITATENbHbIN ra3 Npu Toi xe TemnepaType. [na Toro 4to6bl n3bexatb
KOHAEeHcalunn, ToYka pocCbl YMCTOTO BO3AYyXa WM MUCNbITATENbHOIO rasa JO/KHA 6bliTb HUXE MWHUMaNbHOW
TemnepaTypbl B UCMbITaTeNbHOW Kamepe 1 ocTaBaTbCsA NMOCTOAHHOIW B npouecce ucnoiTaHus. fletektop /IOC
Heo6xoAMMO ucnbliTaTe Npu Temnepatype 5 °C, 20 °C n 40 °C.

PacxoxfeHne mexy KOHeUYHbIM nokasaTesiem, NOJIyHeHHbIM NPU UCNbITAHUN NPU KaXAO0W yCTaHOBIEH-
HOV TemnepaType U 3HaYeHUeM, NoayyeHHbIM Npn 20 'C. He AO/KHO NpeBblWwaTh + 20 % OT 3TOro Nnokasartens.

5.4.5 NcnelTaHne noj faBneHnem

BnvnsHne nameHeHus gasneHuns HabnwpgawT, nomectus getektop JJOC B ucnbiTaTesibHY0 KaMmepy, KOTO-
pas no3BonseT U3MeHATb aTMocepHoe JaB/ieHune.

WcnbiTaHne cnegyeT NpoBOAWTb B COOTBETCTBMM C 5.3. 3a UCK/JOYEHUEM NMPUMEHEHUs ycnoBuii ans
faBneHusa. CtaHjapTHOe UCMbITaHWE Ha OTK/AWK B COOTBEeTCTBUM C 5.4.1 npoBoAAT npu gasneHunax 100 kMa,
80 kMa n 110 kMa c gonyckom * 3 kMa. laBneHne nogaepxXunearT HA YCTAHOB/IEHHOM YPOBHEe B TeyeHue 5 MUH
nepef HavyasoM Kaxgoro ucnbliTaHus.

PacxoxaeHne Mexay KOHe4YHbIM nokasatesieM, NojlyyeHHbIM npu gasneHun 80 kMa u npu 110 kMa, u
KOHEYHbIM 3HayeHuem npu 100 klMa He A0/KHO npeBbiwWaTb + 20 % OT 3TOro nNokasatens.
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5.4.6 icnbiTaHne Ha BNarocTokocTb

McnbiTaHne cnefgyeT nNpoBOAUTbL B COOTBETCTBMK C 5.3. 3a WUCKNOYEHUEM NPUMEHEHWS yCnoBWiAi ANs
BnaxHocTu. CtaHgapTHOe UCNbITaHNe Ha OTKAUK B COOTBETCTBUM € 5.4.1 NpoBOAAT NPU OTHOCUTENBHOW BRaX-
HocTM 20 %, 50 % 1 80 % c HeonpeAeneHHOCTb He 6onee 3 %. AeTekTop JIOC cHavyana fonxeH ctabunn-
3upoBatbesa npu (20 + 2) °C n RH 50 %. AnsA ucnbiTaHWii Npyu KaxAoM 3HAYEHUM BaxHoOCTW aeTektop JIOC
[OKEH 3KCMOHMPOBAaTLCA B TeYeHWe Kak MUHUMYM 15 MWH B MOTOKE YMCTOro BO3jyxa, a 3aTeM Ucnboitatenb-
HOTO rasa c TeM Xe 3Ha4YeHWeM BNaXHOCTH.

PacxoxaeHue mexay KoOHeuyHbiMn nokasatenamu npu RH 20 % n 80 % 1 KOHeYHbIM noka3aTtenem npu
RH 50 % He gonxHo npeBblwaTtb + 30 % OT 3TOro nokasartens.

5.4.7 OnpepeneHne CKOpPOCTN NOTOKa BO3gyXxa

McnbiTaHne cnefyeT npoBOAUTL ANA AeTeKTOpoB AU dYy3MOHHOro Tuna. BamaHue ckopocTu Bo3gyxa
oueHusalT, nomecTus geTekTop JIOC B UcnbiTaTe/IbHYO Kamepy, NoAXOAALW Y0 AA UCNO/b30BaHUA YNCTOTO
BO3/AyXa M UcnblTaTenbHOro rasa. BxogHoe otBepcTtue gns rasa y getekropa JIOC f0/1XHO 6biTb OPUEHTUPO-
BaHO OTHOCMTE/IbHO HaMnpaB/eHUs NOoToka BO3jyxa crefylwmnum o6pa3om:

a) AaTY4NK OPUEHTUPYIOT HENOCPELCTBEHHO B HanpaB/eHUN NOTOKa;

b) AaTYMK OPUEHTUPYIOT 8 06paTHY0 HanpaB/eHNI0 MOTOKa CTOPOHY;

C) AaTYNK OPUEHTUPYIOT NOA NPSAMBIM YI/IOM K HanpasB/leHN0 NoTokKa.

HanpaBneHunsa noTtoka, KOTOpble HaNpPAMylo 3anpewarwTcss U3roToBUTENEeM B MHCTPYKUUM MO 3Kcnaya-
Tauuun. 4OMKHbI OblTb UCKNOYEHBI U3 UCMbITAHUA. HanpaBieHua nNoToka, KOTOpble He Tak 4acTo MCMO/b3yoT
Ha npakTuke BBUAY KOHCTPYKUuUKN AeTekTopa JIOC. TakKe MOXHO UCKIIOUYNTbL U3 UCNbITaHNA. Bce ucknoveHns
Heo6Xx0AMMO yKasaTb B MPOTOKO/E NCMbITAHWUIA.

Heo6xo4nmMO nNpoBecTn cTaHAapTHOE UCMbITaHWe Ha OTKAUK, npuBeAeHHoe B 5.4.1. n 3adukcmuposaTtb
KOHEYHbI nokasaTenb AN UCNbITaTeNbHOro rasa. iamepeHna [O/IXHbI NPOBOAUTHCA MPU CKOPOCTU NOTOKA
Bo3gyxa 0,3 m/c n 0.1 m/c c gonyckom *= 0,05 m/c.

PacxoxpaeHne mexAy KOHEUYHbIMU NokasaTenssMu Npu CKOpocTu noToka Bo3gyxa 0.3 m/c n 0.1 m/c n Ko-
HeuyHbIM NokasaTe/sleM NPW HY/NeBOW CKOPOCTK BO3AyXa He JO/IKHO npeBblwath + 20 % OT 3TOro nokasatens.

5.4.8 icnbiTaHNe BPEMEHWN OTK/INKA U BPEMEHUN BOCCTAHOB/IEHUSA

fetektop JIOC ponxeH 6bITb NOABEPTHYT NO3TaNHbIM W3MEHEHUAM OT YNCTOro BO3Ayxa A0 cTaHgapT-
HOFO MCNbITATENbHOTO rasa U OT CTaHAAPTHOro MCMbITaTe/IbHOrO rasa A0 YMCTOro Bo3gyxa. Heob6xogumo wn3-
MepuTb Bpemsa oTknuka t(90) n Bpems BocctaHoBneHus t(10). Ana oueHkn t(90) m t(10) uHTepsan cb6opa gaH-
HbIX [O/KEH COCTaBNATb MUHUMYM 2 c. PesynbTaTtbl ucnoiTaHusa getektopa JIOC 6e3 ncnonb3oBaHa KapTbl
namMaTu UAN KapTbl BbIXOAHbIX AaHHbIX 4OXHbI 6GbITb MOATBEPXAEHbI AOKYMEHTA/NIbHO WUHBIMW CpeAcTBamu,
TakuMun KakK Buaeo3anucso.

Bpemsa oTknuka t(90) fonxHo coctaBnsATb makcumym 300 c. Bpema BoccTtaHoBnieHus t(10) 4OMXHO co-
CTaBNATL Makcumym 600 c.

MpumeuaHunsn

1 Bpewms oTknvka t(90) npefctasnsieT co60il BpeMeHHOI HTepBas, Npu ycnoBus HaxoxaeHus getektopos JIOC B
COCTOSAAHUWN U3MEPEHMNA, MEX QY MOMEHTOM, KOraa Ha Bxofe AUCcTaHuMoHHoro gatumka JIOC unu getektopos JIOC ¢ nHTe-
rpMpoBaHHbIM gatynkom JTOC Npou3BOAUTCA MTHOBEHHAs CMEeHa YACTOro Bo3Ayxa Ha CTaHAapTHbIA UCNblTaTeNbHbIi ras,
N MOMEHTOM, Korga oTknuk gocturaeT 90 % OT KOHEYHOro nokasartesns.

2 Bpewmsa BoccTaHoBneHus t(10) npefctasnseT cO60i BpeMEHHON UHTepBas, NPy YCI0BUM HAXOXAEHNSA AeTEKTOPOB
JTOC B COCTOAHWUM U3MEPEHUs, MexXJy MOMEHTOM, KOrja Ha Bxofe AucTaHuunoHHoro gatuuka JIOC wnun getekropos JIOC
C MHTErpMpoBaHHbIM AaT4YMKOM NPOU3BOANTCA MTHOBEHHAA CMEHa YMCTOro BO3AyXa Ha CTaHAapPTHbIN NcnbiTaTesbHbIV ras,
N MOMEHTOM, KOrAa OTK/AWUK [OCTUraeT ycTaHOB/IEHHOro npoueHTa (10 %) oT KOHeYHOro nokasartens A5 cTaHfapTHOro
ncnbITaTesIbHOro rasa.

5.4.9 OnpepeneHne nomex

YyBCTBUTENbHOCTb AeTekTopa JIOC KAPYIrMM rasamMm OLEeHWBAKT C NOMOLLL b METOAUKN UCNbITAHWIA, NpuU-
BeJeHHOl B 5.4.1. 3a NCKIlOYEHNEM TOr0, YTO B 3TOM WCMbITAHUW B UCNbITATENbHbIV ra3 fonxeH 6biTb 406aB-
NeH guokcug yrnepoaa KoHueHTpaumein (2 800 £ 140) mr/m3.

[NeTekTtopbl P MOXHO He UCNbITbIBATL Ha onpejefneHne NnomMmex oT gunokcupa yrnepoga. Ecnu mewa-
lowmne rasbl B COOTBETCTBYIOLWMNX KOHLEHTpPaLMUsAX NepeyncneHbl M3roToBuTesneM, To HEO6X04UMMO WCNbITATb
OTKNUK geTektopa JIOC gnsa aTux rasos.

KoHeuHbl/i noka3aTenb ANA AWOKCUAA Yrnepoia He Ao/HKeH npeBblwath 20 % OT KOHEYHOro nokasaTens
CTaHAapTHOro UCMbITAHUA HA OTK/UK.
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5.4.10 VicnbiTaHne Ha oTpaB/ieHune

[NeTtektop NNOC B pabGoyem COCTOSIHUM NoABeprawT Bo3aelcTBu0 rekcametTungucunokcaHa (FTMAC) KoH-
ueHTpauuei (6.6 + 2.2)' 104 mkr/m3 B TeueHne 60 MuH. MicnbiTaHua Ha Bo3gelictBne TMAC MOXHO NpoBOAUTL
C ucnosb3oBaHMeEM Cyxoro rasa. Ecnm otpasnftowme ra3bl B COOTBETCTBYOLWMX KOHLEHTPaLMUAX NEepPeYncsieHsbl
M3roToBuTENIEM, TO criefyeT NPOBECTU UCMbITAHWE Ha OTpaB/ieHne 418 3TUX ra3os.

Mo ncteuennn 60 muH getektop JIOC B pabouem coCTOAHMUK cnegyeT NOABEPTHYTb BO3AEWCTBUIO YACTO-
ro Bo3gyxa B TeyeHune 60 MWH C NOCAEAYOWMNM CTaHAAPTHBIM UCNbITAHVEM Ha OTKAWK B COOTBeTCTBUM € 5.4.1.

PacxoxaeHne mMexAay KOHeYHbIM nokasaTefsleM CTaH4apTHOro MCNblTaAHUA Ha OTKAWK MOc/e UcnbiTaHus
Ha OoTpaB/ieHWe W KOHEYHbIM Nnokas3aTesleM CTaH4apTHOro WCMbITAHWA Ha OTK/AUK nepej UCNbiITAHMEM Ha OT-
paBsieHVe He JOJ/IXXHO npeBbiwaTth + 20 % OT 3TOro nokasaTtens.

5.4.11 VicnbiTaHne paboTbl BHE gnanasoHa U3amepeHuii

fetexkTop NOC B paboyem COCTOAHMM MoABepralT BO3AEWCTBUIO UCNbITATENILHOTO rasa ¢ TeM Xe ca-
MbIM KOMMOHEHTOM, 4TO U B CTAHAAPTHOM MCNbiTaTe/NIbHOM rase. KOHUeHTpayna ncnbiTaTebHOro rasa Aox-
Ha 6bITb B 1.5 pasa BbllWe, YeM BEPXHWUI npefen U3MepuTenbHOro gnanasoHa ANS 3 MUH, €C/lu Npu 3TOM
KOHLeHTpaLmna He BbIXOAWUT 3a HUXHWIA npeAen AONYCTUMON KOHLEHTpaLunyn B3pbiBYaThiX BeWeCcTB. 3aTem ge-
TekTopbl JTOC nogsepratoT BO34ENCTBUIO YNCTOrO BO3Jyxa B TedyeHne 20 MUH C NOCAEAYOWNM CTaHAAPTHLIM
McnbiTaHNEM Ha OTKAUK B COOTBETCTBUU C 5.4.1.

PacxoxaeHne Mexay KOHeYHbIM nokasatesieM CTaH4apTHOro UCMbITAHWA Ha OTK/IMK Nocne paboTbl BHe
M3MEepUTEeNbHOro AnanasoHa U KOHeYHbIM NokasaTeneM WCMbITaHWA Ha OTKAUK nepep paboToil BHE MsMepu-
TeNIbHOTO Anana3oHa He JOJIKHO npesBbliwaTtb + 20 % OT 3TOro nokasartens.

5.4.12 NcnblTaHHO Ha NajeHno ¢ BbICOThl

Mepep ucnbiTaHMeEM M NO €ro 3aBeplIeHnn AeTeKTopbl NoABepralT BO34eliCTBUIO YNCTOTO0 BO3AyXa C No-
cnefylWmnM cTaHAapTHbIM UCMbITAHNMEM Ha OTKAUK B cooTBeTCcTBUM € 5.4.1. YnakoBaHHble feTekTopbl 6po-
calT ¢ BbicOTbl 1 M (nepegBuxHblie) unn 0.3 M (NopTaTvBHbIe) HA GETOHHYK MOBEPXHOCTb M HabnwpgatwT
csBoboaHoe nageHune. Ecnn n3rotoBuTenb pekomMeHAyeT UCNONb30BaTh feTeKkTop B yTAApe AN NepeHOoCKN,
ncnbiTaHve JOKHO OCYLW ecTBAATLCA B 3TOM hyTnape.

5.4.13 VicnbiTaHne Ha Bubpaymnto

5.4.13.1 WcnbiTaTenbHoe obopyfoBaHue

MawunHa gns BU6paLMOHHbIX UCNbITAHWIA AO/HKHA COCTOATH M3 BUBPaLMOHHOTO cTonnka, obecneunBato-
wero Buépayuto nepeMeHHoR 4acToTbl U NepeMeHHOro cMmeleHnst (0T MakcuMmyma Ao MUHUMYMa), C YCTaHOB-
NEHHbIM Ha CTO/INKE AeTEeKTOPOM, B COOTBETCTBUM C ONUCAHHBLIMUN HUXE npouefypamMmu.

5.4.13.2 MeToguka

YnakoBaHHbI/i AeTekTop ycTaHaB/AWBalOT Ha BMOPaLMOHHbLIA CTOMMK Tak Xe. Kak A1 CEPBUCHOTO UC-
nonb30BaHWA. BKAOYAs BCe ynpyrne onopbl W NoAfepxuBaloline Unn yaepxusawlime ycTpoiictea, KoTopble
npepocTaBnATCA B KayecTBe CTaHAapTHbIX AeTanell AeTeKTOpoB.

YnakoBaHHbIi feTekTop A0/KEeH 6bITb 3aNUTaH, yCTAHOBNEH HA BUOPALMOHHYIO NCNbiITATENIbHYIO MalLl K-
HY 1 NoABeprHyT Bo3jAelicTBUIO BUGpaunm nocnepoBaTeslbHO B KaX 0o U3 Tpex NA0CKoCTel, napannenbHbiX
KaX ol N3 Tpex rnaBHbIX OCO AgeTekTopa. YnakoBaHHble JeTeKTopbl 4O/HKHbI BUOpUpPOBaTh B AnanasoHe ya-
CTOT, yCTAHOB/IEHHOM MPW aMnNAUTYAHOM UMW MakCUMabHOM NOCTOAHHOM YCKOpeHuu, 3agaHHom B 5.4.13.3.
B TeuyeHue 14 B Kax /ol M3 Tpex B3aUMHO NepneHAUKYNApHbIX naockocTeli. CKOPOCTb MU3MEHEeHWNSA 4acToTbl He
fonxHa npesblwaTb 10 My/mMuH. Mepea n nocne 3aBeplweHnsa NCNbITaHNA HEO6XOA4MMO NPOBECTU UCAbITaHNE
Ha CTaHAAPTHbLIA OTKAMK B COOTBETCTBUM C 5.4.1.

5.4.13.3 YpoBHUK BMUGpaumii

[Ansa ynakoBaHHbIX eTEKTOPOB 3Ha4YeHNA BUGpaLuuii AOMKHbI GbiTb CAEAYOWUMN:

- 0T 10840 30 l'y. 1.0 MM ABONHON aMNANTYAbI;

- 0T 31 go 150 ly. 19.6 m/c2 NUK YyCKOPeHUs.

5.4.14 WcnbiTaHWe Ha U3MEHEHWEe HaNpaXeHUa UCTOUYHMKA NMUTaHUA

feTtekTop NOC ponkeH 6bITb HACTPOEH NPU HOPMasibHbIX YC/IOBUAX, YCTAHOB/EHHbIX B 5.3, npn HOMMK-
Ha/lbHOM Hanps>XeHun 3NeKTponuTaHus, 3ajaBaeMoOM W3rOTOBUTENIEM KaK pekomMeHJoBaHHOe paboyee Ha-
npsxeHue getektopos JIOC n. B cnyyasax, ecnm aTo Heob6xo4nmMo, Kak HOMUMHanbHas YactoTa. CtaHgapTHoe
ncnbliTaHWe Ha OTKAWK B cooTBeTcTBUM € 5.4.1 cnepgyet npoBoAuTb npn 80 % MUHMMaNIbHOTO HOMWUHA/ILHOTO
HanpsXxeHusa anekTponutaHna n 115 % MakCUManbHOro HOMUHANBHOTO HANPSXeHUA 3NeKTponuTaHus.

Tawm, rae nsrotosutenb getektopa JIOC yctaHaBnvMBaeT AManasoH HanpsXeHUsa 31eKTponuTaHusa, oT-
nuyakwmniics oT ycTaHOBMEHHOTO Bbiwe, geTekTop JIOC fo/XeH 6biTb UCMbITAH NPU BEPXHEM U HUXHEM npe-
[eNbHblX 3HAYEHNAX AnanasoHa HanpPsAXeHUsa 3N1eKTPONUTaHUsA, yCTaHOB/IEHHOTO U3rOTOBUTENIEM.
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[eTekTopbl, paboTalumne oT akKkyMynaTOpHOI 6aTtapen, MOXHO He UCNbITbiBATb Ha KonebaHus Hanps-
XEeHUst aneKTponuTaHus.

PacxoxpeHne mMexay KOHeYHbIMM nokaszatensamu npu 80 % un 115 % HOMUHANBHOTO HANPSAXEHUSA 3Nek-
TPONMMTAHWA OT KOHEYHOTro nokasaTena A9 HOMWHANbHOTO HaNPSA)XXEHNA 3NeKTPONUTaHUSA He LOJIKHO NPeBbl-
watb = 20 % OT 3TOro nokasaTens.

5.4.15 VicnbiTaHWe Ha KpaTKOBPEMEHHY HEeYCTOWYMBOCTb B 3/1€KTPONUTAHUM

feTektop JTIOC pgonkeH 6bITb HACTPOEH NPV HOPMa/lbHbIX YCNOBUAX, YCTAHOBNEHHbIX B 5.3. [leTekTOopbl
JTOC pfOoNXHbI UcnbiTbiBaTbcsA cornacHo IEC 61000-4-4. XeCcTKOCTb YCNOBUIA ucnbiTaHus 2. Cneagyet UCNonb-
30BaTb METOAUKY AN1A TUNOBbIX UCMbITAHUIA. MPOAOMKUTENbHOCTb UCNBITAHWA AOMXHA COCTaBNATbL 1 MUH ANnA
Kax ol ncnbiTyeMo NUHUN AW KapTbl. Takne ncnolTaHnsa ¢ getektopamum JJOC cneayet npoBOANTb B YNCTOM
BO3AyXe.

5.4.16 VicnbiTaHve nop aeficTBMEM 3/1€eKTPOMArHMTHOTO nNonsa

[Oetektop /IOC noanexutT UCNbITAHUIO METOAOM, MCMO/MIb3YyEMbIM B MUCNbITAHUAX HAa YCTOWYUBOCTb
K 3N1€KTPOMArHUTHOMY U3NY4YeHUt, ycTaHOBNEeHHbIM B IEC 61000-4-1 n IEC 61000-4-3. Tpe60BaHMs K UCNbl-
TaHWI0 JO/MKHbI BbINOMHATLCA NPUW XECTKOCTW YCNOBUIA UCNbITAHNUA 2 U CUe 31eKTpoMarHuTHoro nonsa 3 B/m.

5.4.17 NWcnbiTaHne emKkocTu 6aTapeun

Mpu NoNHOCTbI 3apsXeHHOW 6aTapee B Hayase UCNbITAHUA AETEKTOPbl LOMXHbI pab6oTaTb B YUNCTOM
BO34YyXe B TeYyeHue:

a) 8 u, ecnn feTeKTOpPbl OCHaLeHbl Bblk/loYaTesnem, KOTOPbIM ynpasaseT nofb3oBartesb;

b) 10 4. ecnu HeT BbikNOYaTENSA.

C) Nt060N ANNTENbHbINA CPOK, YyCTAHOB/IEHHbIA U3rOTOBUTENEM.

B KOHLe ycTaHOB/IEHHOTO nepuoja Heo6X0AMMO BbINOMHUTL CTaHAapPTHOE UCMbITAHUE HAa OTK/AWK B CO-
oTBeTCcTBUM € 5.4.1.

6 [MpOTOKOM MCNbITaHWIA

Kaxablli NPOTOKON MCNbITAHUA [OMKEH BKAOYATb, KAK MUHUMYM, CneayloLyo nHdopmayuo:

a) 3arosioBoKk;

b) HauMeHoBaHue n agpec nabopartopuu;

C) YHUKanbHbIi NAeHTU(MMKALNOHHBIA HOMEpP NpoTokona ucnbiTaHWsA (Hanpumep, cepuiiHbiii Homep),
NOEHTU(M MKALMOHHBI HOMEP Ha KaXAoi cTpaHuue, 4Tobbl rapaHTUpoBaTb NPU3HaHWe BbIGPaHHONR CTpaHuLbl
yacTblo NpoTokona, N YeTkoe 0603HaYeHNEe KOHLLA NPOTOKOA UCNbITAHUS:

d) HaumeHOBaHWe M agpec 3akasyuka;

e) naeHTUdmnKaLmnio NCNoNbL30BAHHOTO MeToAa;

f) onucaHue, napameTpbl U OAHO3HAUYHYIO UAEHTUG UKALWIO UCTIBITYEMbIX U3AENNIA;

) KOMMOHEHT(bl) ra3a n KOHLEeHTpaLns NCNoMb30BAHHOTO UCMNbITaTe/bHOrO rasa;

h) meToanKy ucnbiTaHus:

i) faTy nony4yeHUs UcnbiTyeMbiX U3genunii, B cnyyasx, rge aTo BaXHO AN NOATBEPXAEHUA U NPUMEHU-
MOCTW pe3yNnbTaToB:

j) pesynbTaTbl UCMbITAHWUN;

k) ®.M1.0. fONXKHOCTb M MNOAMUCb WM 3KBUBANEHTHAs WHdoOpMauua Ana uaeHTudukauynm nwuy(a),
BU3NpYyloWero(Mx) faHHblii NPOTOKO.

Konuun npoTokona ucnbiTaHWii Ha 6yMaXHOM HOCUTene Takke AO0JDKHbl BKAOYaTb HOMepa CTpaHul u
o6 ee KONNYECTBO CTpaHUL,.
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MpunoxexHue A
(cnpaBo4HOE)

MepeyeHb akcnayaTayMoOHHbIX Tpe6oBaHU

McnbiTanunsa

McnbiTaHne Ha KpaTKoCPOUHYto
cTabnnbHOCTb

WcnbiTaHue Ha apeid

WcnbiTaHne Ha Bo3geiicTBue
TemnepaTtypbl

WcnblTaHne nog AaBfieHnem

VcnbiTaHre Ha BNarocToikocTb

OnpegeneHne CKOpoCTH NoToka
BO34yXxa

McnblTaHne BpeMeHU oTKInkKa
N BpeMeHWN BOCCTaHOB/MEHUA

OnpegeneHne nomex

VcnbiTaHne Ha oTpaBneHune

McnbiTaHne paboTbl BHE fguanasoHa
N3MepeHuni

VcnbiTaHne Ha n3MeHeHue
Hanps>XXeHnsa UCTOYHUKa NUTaHnA

OrpaHuyeHua ana obopyaosaHus
MI3MeH4YMBOCTb KOHeYHOro nokasatens: + 20 % oT nokasarens

I3MeH4YMBOCTb KOHEYHOro nokasarensa: + 20 % oT nokasarens

+ 20 % oT nokasartens npu 20 ' C (ucnbitaHusa npu 5 "C. 20 'C,
40 "C)

+ 20 % oT nokasartens npu 100 kMa (ucnbitanus npu 80 klMa.
100 kMa. 110 kMMa)

+ 30 % oT nokasatens npu 50 % RH (ucnbitanus npu 20 % RH.
50 % RH. 80 % RH)

+ 20 % oT nokasartens npu 0 m/c (ucnbitanmsa npu 0,3 m/c.
0.1 m/c)

t{90) makcumym 3a 300 c. t(10) makcumym 3a 600 c

M3MeHYMBOCTb KOHEYHOrO rnokasaTtesns ANA UcnbiTaTeNbHoro
rasa: MakCumym 20 % OT KOHEeYHOro nokasarens CTaHOapTHOro
NCNblTaHNA Ha OTK/TUK

MI3MeHYNBOCTL KOHEYHOro nokasartesisi Nocse UcnbiTaHns:
+ 20 % oT nokasarensa

M3MEeHYNBOCTL KOHEYHOrO nokasaTtesisi Noc/e UCnbITaHus:
+ 20 % oT nokasarens

+ 20 % nokasartens oT 100 %-HOro HOMUHa/IbHOTO HanNpPsHXXeHUs
anekTponuTaHna (ucnbitannsa npu 80 %. 100 %, 115 %)
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MpunoxeHne B
(cnpaBoyHoe)

McnbiTaTenbHoe o6opyfoBaHue

1 -+ BBOJ rasa 2 — 30HA gatunka: 3 —aABTM 00 /IOC; 4 — BbIXOJ rasa

PucyHok B.1 — Macka (cneBa), ucnoitatenibHoe 060pyfoBaHne kamMepHoro Tvna (cnpasa)

1— rasoBaf CMeCb. 2 — YBlaXHWUTENb, 060PY/J0BAHHbIi TEPMOPEryNATOPOM, KOTOPbI/i KOHTPONUPYeET fJaBfeHNe HaCblLeHHOTo BOASHO-

ro napa, 4To6bl NOAAEPXUBATL OTHOCUTE/IbHYI0 BNIAXHOCTb Ha ypoBHe 20 *A. 50 % unu 80 % RH npu ctaHpapTHO TemnepaTtype 20 'C:

3 —'X-MC/. 4 — ra3oBblii X0N0OANNbHUK. 5 — ra30Bblii 6aNN0H UNK ras3oreHepaTopHas cuctema: 6 - getektop JIOC (nonynpoBoauun
KOBbIA AeTekTop, (hoTOMONN3ALMONHLI AeTeKkTop, AeTekTop U3P)

PucyHok B.2 — VcnbiTaTenbHoe 060pyAoBaHMe NPOTOYHOIO Tuna

10
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Mpunoxexne C
(o6a3aTenbHoe)

Bbl6Op McnblTaTeNbHOTO rasa

C.1 fetektopbl JIOC

[lanHoe uccnegosaHune 6bI10 NPOBEAEHO Ha Tpex TUMoBbIX AeTekTopax JIOC gns onpegeneHus oNnTUMasnibHOroO
cocTaBa UCMbITaTe/IbHOMO rasa A/ KaXAoro U3 Hux. bbl/io CnonbL30BaHO TPW TUMNOBbLIX AeTekTopa, paboTaloLlmx Ha pas-
NNYHbIX NprHUMnax [MOM (MeTann-okCuUAHbIA nonynpoeogHuk). @ n N3P].

BbICOKOUYYBCTBUTE/bHBIN fAeTekTop:

- MOTM: Handy TVOC monitor FTVR-01'>

- OUA: ppbNAE3OOO2'. ocHalleHHbI YP-namnoii Ha 10.6 3B.
Hun3kouyBCTBUTENbHbLIN [eTeKTop:

- MOP: Handy VOC sensor VOC-121H3*

B tabnuue C.1 nokasaHbl BaXHble TEXHMYECKNE XapaKTEPUCTUKM TPex PacCMOTPEHHbIX AeTeKTopoB. OCHOBHble
CBOICTBa 3TWX AETEKTOPOB, Takne Kak npeAen obHapyXeHus, paspeLleHne, TOYHOCTb, TeMnepaTyp» W BNaXHOCTb B faH-
HOM ucc/iejoBaHnn He nposepanunck. CnefosaresibHO, YC/10BUA 3MEPEHUSA NapamMeTpoB YyBCTBUTE/IbHOCTU K rasy, T. e.
TemnepaTypbl U BAXHOCTW, 6bI/IN COXPaHEHbI NOCTOSAHHLIMW COMNACHO cneyndukaumsam Ha nopTatuBHble feTeKTopbl B
cootBetcTBUM ¢ C.4. fleTekTopbl Tuna MOT v @/ moryT oTcnexusaTb cogepxanune JIOC B AoMaLLIHUX YCNIOBUAX U Ha
npeanpuaTuax (BnaoTe A0 4,1-103 MKr/M3 B TON1y0/1I0BOM 3KBUBa/IeHTe) u cogepxaHus JJOC B Npon3BOACTBEHHbIX MO-
MeleHusax (Bnnotb fo 4,1-104 mkr/M3 B TO/Nyos10BOM 3KBMBaneHTe). fletektop VN3P rnoxer oTcnexvsBarb B OCHOBHOM
cofepxaHue, obHapyxusaemMoe B NMPOU3BOACTBEHHbLIX NoMelleHusax. B nccnegosaHum aetektopsl MOM n @[ 6b11n
MCMbITaHbl MPU CoAepXaHny nNpménusmnTensHo fo 4.1- 104 mkr/m3. a getektop MOP 6bln UCNbITaH NpU COAepXaHuu ot
4,1-103101.4-104 mkr/m3.

Ta6nunuya C.1 — OcHOBHble cneundmnkalun Tpex TUNoBbIX geTekTopos JIOC

FTVR-01 PPbRAE3000 VOC-121H
MpuHumn Mon ona NaP
[nanasoH ABTOAManasoH ABTOAMAMNA30H: ABTOAMana3oH
- oT 1 a0 1000 MKr/m3; - o1 0 go 2,5-104 mkr/m3; - 0T 4.1-103 fo 4.1-105 mKkr/m3;
- oT 10 10 000 mkr/m3 - 0T 2.5-104 80 2,5-105 mMKr/m3; - oT 1.0-10580 1.0-107 mMkr/m3
- 0T 2.5-1050 2.5-10e MKr/M3; (B TOSly0N0OBOM 3KBUBANIEHTE)
- or 2.5 10e o 2.5-107 mMKr/m3
(B 306YTUNIEHOBOM 3KBMBA/IEHTE)
Paspelenune 1 mkr/m3 2.5 Mkr/m3 410 mkr/m3
25 mkr/m3
250 mkr/m3
2 500 mkr/m3
ToYHOCTb He npepycmoTtpeHa He npegycmoTtpeHa + 20 % OT 3Ha4YeHna nokasarens
Bpems 1 MUH HeckonbKko cekyHa OT110cpo 304
n3mepeHus
Temnepatypa Or0’'Cpod40'C OT1- 20 'C po 50 *C OTr5*C go 50 'C
BnaxHocTb OT5% [0 95 % OT10 % f0 95 % OT1 10 % fo 95 %

Handy TVOC monitor FTVR-01® sBnsieTca npumepomM noaxogsiieli cepuitHo-Bbinyckaemoi npogykumu. laHHas
MHhopmauua npueedeHa Ansa yfo6cTea nonb3osartesieil HacTosilero cTaHgapta v He aBnseTca peknamoli ISO gaHHol
npoayKuuu.

2>ppbRAE3000® siBnseTcs npuMepom nogxofsileli cepuitHo-BbinyckaeMoi npogykuun. [laHHas uHdopmauus
npueefeHa AN yao6CcTBa Nosib3oBaTeieil HaCTOALWEro cTaHgapTa U He ABASeTCa peknamoii ISO gaHHOW npogyKumn.
3>Handy VOC sensor VOC-121H sBnseTca npMMepom noaxoasiein cepuitHo-BbinyckaeMon npoaykuun. fJanHas
MHhopmauua npusedeHa Ansa yfo6cTea nonb3osartesieil HacTosero cTaHgapTa v He aBnseTca peknamoli 1ISO gaHHol
npoayKuuu.
n
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C.2 NckyccTBeHHas rasosas cmecb JIOC

[na naHHOro nccnepoBaHns 6bina pekoMeHgoBaHa UCKycCTBEHHas rasosast cmech JIOC. Bknwvawwan 31 coean-
HeHue v B Lie/IoM corfacylowascsa ¢ gaHHbimu (8]. Bbina npomssefeHa nonbiTka BKAOUYNTL kaxaoe JIOC B 0AHOI 1 Toi
X€e KOHLEeHTpaLuMmn, NOCKOMbKY CMIOXHO YCTAHOBUTb TUNUYHbIE KOHLEeHTpauun JIOC B 3gaHuax. B tabnuue C.2 npuseaeHbl
KOHLEeHTpaLuy Kaxaoro KOMMNOHeHTa B COOTBETCTBYIOLLEM MCKYCCTBEHHOM rase. 22 JTOC npefctas/ieHbl CBOUMMU XuMunye-
CKMMW ToMOosioraMu, NO3TOMY KOHLEHTPaLUa HeKoTopbix coefnHeHnii JIOC Bbile, YeM Apyrux. imeeTcs gBa orpaHnyeHus
ANA NpUroToBaeHns 6anioHa ¢ ra3oBoil cmecbio coeAnHernii IOC nNo TeXHUYECKUM NpUYMHaM:

1) coeavHeHus JIOC ¢ HU3KMMU AaBNEHUSAMUN HACBILLEHHOTO Napa Hesb3si NoMeLaTh B ra30Bblil 6a0H:

2) KoHUeHTpauuio kaxgoro /IOC B cMecu MOXHO perynnposatb Ao6aBieHneM MUHUMabHOW KOHLUEHTpaLnm Kax-
poro coeguHexns J1IOC. Hanpumep. 1.7-103 mkr/m3 6eH3ona. 3.5-163 MKkN'M3 H-yHAekaHa 1 7.8-102 mkr/mM3 H-goaekaHa.

C y4yeTOM 3TWX OrpaHuyeHunii 6bina paspabotaHa UCKyCCTBEHHas rasoBas cMmecb Ha ocHose 31 JIOC.

Ta6nunuya C.2 — KOMNOHEHTbI U KOHLLEHTpaLmn KoMnoHeHToB (JTOC) NCKyCCTBEHHO ra3oBoii cmecn B 6anioHe

rpynnsi HasBaHue KoHueHTpauus, Mkr/m3
ApomaTtunyeckne yrnesofopossb! Benson 1.7-103
Tonyon 2110 3
0-KCunon 2.4-103
/l-xcunon 2.4-103
Ctupon 2.4-103
OTnn6eHson 2.4-103
H-nponunn6eHson 2.7-103
1.2.3-TpumeTunbeHson 2.7-103
1.2.4- TpumeTnnbeH3son 2.7-103
1.3.5- TpumeTunbeH3on 2.7-103
0-3TUNTONYON 2.7-103
Anudatnyeckme yrnesoaoposbl H-rekcaH 2.0-103
2-MeTunneHTaH 2.0-103
3-MeTunneHtaH 2.0-103
H-rentaH 2.3-103
2,4-0nmeTnNneHTaH 2.3-103
H-OKTaH 2.6-103
2,2,4-TpumeTunneHTaH 2.6-103
H-HOHaH 2.9 103
H-AeKaH 3.2-103
H-yHAeKaH 3.6-103
H-JofeKaH 7.8-102
LinknoaskaHsl MeTunuuknoneHTaH 1.9-103
LinknorekcaH 1.9-103
MeTunuuknorekcaH 2.2-103
TepneHbl «-MUHEH 3.1-103
p-nuHeH 3.1-103
(+)-nMMoHeH 3.1-103

12



FOCT ISO 16000-29—2017

OkoHuaHue Tabnuybl C.2

Ipynnbl HasBaHve KoMuemTtpanmsi. Mkr.'M3
KeToHbl MeTunn3obyTUIKeToH 1,4*104
[anoreHcogepxaluue yrnesogoposabl H-auxnopbeHson 3.3-103
CnoxHble achupbl Byrunauertar 5.2 103
BCElroO 9.07-104
MpumevyaHne — YpaBHOBelIMBAKWLMIA ra3: asor.

C.3 BapuaHTbl UcnblTaTtennbHOro rasa Ansa getekropa J1IOC

Mpeanonaraemble UcMbITaTe/IbHbIE a3bl, BKIOYAOLWME OrpaHNYeHHOe YNCNO0 KOMIMOHEHTOB, peKoMeHAoBaHb! AN
P/, nonynpoBOAHMKOBOrO feTekTopa u getektopa V3P. OnucaHue gatumkos JTOC nonynpoBOAHMKOBOIO TUna, onpege-
nsawwmux fo 40 BUAOB oTAeNbHbIX coeanHeHunii IOC. npuBegeHo B [12] 1 [13]. CoobuiaeTcs, YTO OTK/IVK AeTeKTOpPa MOXHO
KknaccuunumposaTb B OTHOWEHMN CEMU BUAOB Pynn, T. €. apoMaTU4eckunii yrnesogopos, anndarnyeckuin yrinesogopoga,
TepneH, ranoreHns, CNoXHbIi adunp, anbaerng v agpyrue cofepxalime Kucnopogs yrnesofopoasl. B pesynbtate no ogHomy
KOMMNOHEHTY U3 KaXKA0W rpynnbl UCKyCCTBEHHOI ra3osoii cmecu JIOC BOLWIM B COCTAB PEKOMEHA0BaHHON ra3oBoli cMecun
13 wecTn BuaoB JIOC (WeCcTUKOMNOHEHTHAst CMeCb), BbiIOpaHHON kak BapuaHT hcnbiTaTelbHOro Tasa (Heo6xoAMMo oTMe-
TUTb. YTO anbAerng He BKIOYMIN BBUAY €r0 HefoCTaTOYHOM CTabunbHOCTH), YTO NokasaHo B Tabnuue C.3.

Ans petektopos ®U[ n N3P ans kaxgoro komnoHeHta JIOC npeAcTaBneH «nonpaBoyHblil koadpduuneHT». B cny-
YaB MOHUTOPWUHra OTAE/IbHOTO LiesIeBOro rasa npousBeAeHne 3Ha4yeHns nokasaHus 1 NnonpaBoyHoOro koadduuymnerTta oyget
npeAcTaBnATb €ro peasnbHyl0 KOHUEHTpauuio. [ina feTeKkTopoB 060MX TUMOB MOMNPaBOYHbIN KO3(MULMEHT OTAENbHOIO
coefuHeHnsa JIOC. nmetoLero 4ncno atomoB yriepoga oT 6 Ao 16. MOXHO KnaccuduuymposaTb No ABYM rpynnam: Hacbl-
LeHHblE N HeHacblleHHble yrnesogopoabl (PUA: cm. pucyHok C.1) n anuaTtnyeckre n spomarmyeckme yrnesonoposbl
(netektop N3P; cM. pucyHok C.2). No3ToMy pekoMeH0BaHO ABa BMAa ra3oBoii CMecu, BKIHOYAOLWEN ar-kcrnon n H-OKTaH,
Kak BapuaHT ucnbitatesnibHoro rasa (cM. Tabnuyy C.3). Kpome TOro, Apyrum BapuaHToOM UCMbITATENILHOTO rasa MOXeT C/y-
XWUTb ra3oo6pasHblii TONyon.

Eule ognH BapuaHT UcnbiTaTe/IbHbIX ra3os, BKIoYaloLwmx yetoipe suga JIOC. noAroToBneH yaaneHnemM gByx KOMmNo-
HEHTOB 13 ONUCaHHbIX Bbllle, a UMeHHO ras3os PM. PB n MB, cocTas KoTopbIx NpuBefeH B Tabnuue C.4.

Ta6numua C.3 — KOMMNOHEHTbI M KOHLEHTpauuu wecTy Buaos JIOC (LWecTUKOMMNOHEHTHas cmeck) 1 AByX BuaoB JIOC
(4BYXKOMMNOHEHTHAA CMeChb) 1 Tolyona B 6annoHax

Mpynmbl HasBaHvie KoHLEeHTpauys, Mkr/m3

LLlecrnkomnoHeHTHasA razosas cMmecb JIOC

ApomaTunyeckuii yrnesofopos Tonyon 1.0 104
Anudpatuuecknii yrnesogopog H-ABKaH 1.6-10*
TepneH a-IHeH 1,5-10*
KeToH MeTnnnM306yTUNKETOH 1.1-10*
[anoreHcogepxatine yrnesoopoabl n-guxnop6eHson 1,6-10*
CnoxHble aupbl Bytunauetar 1,3-10*

Bcero 8.2-10*

[1ByXKOMMNOHEHTHas razosas cmecb JIOC

HacblILeHHblii yrneBogopos

. H-OKTaH 4.2-10*
Anndatnyeckuii yrneBoaopog,
HeHachblLeHHbI yrneBogopo
n . Y AOPOA M-KCU0/ 3.7-10*
ApomaTuueckuii yrnesonopos,
Bcero 7.9-10*
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OkoHuaHue Tabnuuybl C.3
Mpynnbl

a3o06pasHbIii Tonyon

HazsaHve

Tonyon

Bcero

MpnMeyaHne — YpaBHOBeLIVBAKLMI ras: asoT.

Ta6nuua C.4 — KOMMNOHEHTbI 1 KOHLEHTpaLuUKM yeTbipex BugoB JIOC B 4eTbipeXKOMMNOHEHTHO ra3oBoil cMecH, rasbl

PM. PB n MB B 6annoHax

Mpynnb! HassaHve
ras PM
Apomatuyeckuii yrneBofopos Tonyon
AnundaTnyecknii yrnesofopog H-feKaH
TepneH «-MUHEH
KeToH MeTnnnaobyTnnKeToH
Bcero
a3 PB
ApomaTunyeckmnii yrnesoAopogs, Tonyon
AnundaTtnyecknii yrnesoaopog H-fleKkaH
TepneH «-MUHEH
CnoXHbIn achup Bytunauetar
Bcero
fas MB
ApomaTunyeckunii yrnesoAopog, Tonyon
AnudpaTnyeckuii yrnesofopos H-feKkaH
KeToH MeTunnma06yTUIKETOH
CNoXHbIN agpup Bytunauerar
Bcero
MpumeyaHne — YpaBHOBELIMBAKLLNIA ra3: asoT.
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KOHLeHTpaumsl, MKM'bI3

7.9-104

7.9-104

KoHueHTpaumsi, MkHM3

1.6-104
2.5-104
2.4-104
1.8-104

8.4-104

1.6 -104
2.5-104
2.4-104
2.1-104
8.6-104

1,6-104
2.5-104
1.8-104
2.1-104

8.1-104
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Yucno aToMoB yrnepoga
PucyHok C.1 — TonpaBoyHblii KO3DULMEHT KaXA0ro KomnoHeHTa cmecu JTOC
Ans getekropa ®U/[ (RAE Systems)

NMpumeuaHne — Bce nonpaBoyHble KO3 PULNEHTbI HAHECEHBI HA rPaVK HANPOTUB COOTBETCTBYHOLLENO YACTA

aToMmoB yriepoga.
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1000
A Armdrarnusmoe _APOMaT”que
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01

0.01

Uucrio aToMoB yriepoga

PucyHok C.2 — lMonpaBoYHbI KO3hhNLMEHT Kaxa0ro komnoHeHTa cmecun JIOC
Ha geTektope 3P (O.S.P. Inc.)

MpuMeuaHne — Bce nonpaBoyHble KO3 PULMEHTbI HAHECEHbI HA rPadvK HANPOTUB COOTBETCTBYIOLLEr0 uncna
aTomoB yrnepoga.

C.4 N3smepeHus

[HeTtextopbl JTOC 6bIM OLEHeHbI B MPOTOYHOM annaparte npu {24 + 2) *C. kak noka3aHo Ha pucyHke C.3. BogsHoe
6ap60oTaxHoe yCTPOWCTBO, OCHALLEHHOe TePMOpPEerynsiTopoM, 6bI10 KCMOMb30BAHO A/ KOHTPONSA BNAXKHOCTU Ha ypOB-
He (50 + 10) %. Bbina ucnonb3oBaHa Tpybka M3 conosiMMmepa TeTpadTopaTuieHa 1 nepTopaskKuABUHUMOBOrO adupa
(N®A) B KauecTBe 0TBOJAA, YCTAHOBJIEHHOrO nocne 6ap6oTaxHoro ycTpoictea. ANs ApYyrnx NUHUIA 6GbiNN UCMONb30BaHbI
Tpy6km 13 MNTPID (nonutetpadTopaTUIEH) N HepxaBetlowei ctann. CKOpocTM NoToka asoTa, kucnopoga u rasos JIOC
KOHTPONMpOBanuUChb perynsropamm maccoBoro pacxoga. OTHoweHue N2/0 2 Bcerga nogaepxuwBanocb Ha 3HavyeHun 4. a
obuwas ckopocTb MOTOKa 6bina yctaHoBneHa Ha ypoBHe 800 cmM3MuH. JaHHble TX-MC/J 6bliM nonydeHbl oT npubopa
X-MC/A. ocHauieHHOro Tepmogecop6epom. Kanubposka MX-MC/ ocyuiecTBnsnacb ¢ NpUMeEHeHNMeM HeobpaboTaH-
Hbix cMecell JTOC n3 ra3oBbix 6a110HOB. CKOPOCTb M NPOAO/IKUTENbHOCTL 0T60pa Npob rasa coctaBunm 60 cM3IMUH 1
2—6 MUH cooTBeTCcTBEHHO. OT6Op Npo6 rasa 6Gbl/1 Ha4aT, KOrga 3HauyeHWe nokasatens nopTaTuMBHbIX aeTekTopos JIOC.
KOTOpbl€ OCYLLEeCTBAST MOHUTOPUHI B peasibHOM BPeEMEHU, CTabunnsmposanocb. 3HaveHns KoHueHTpauymm ot 'X-MC/J,
6bI1 Npeo6pa3oBaHbl B TO/TY0/I0Bble 3KBUBANEHTLI. Moka3aHusa oT nopTaTuBHOro getekropa JIOC 6blv 3aperucTpupo-
BaHbl O4HOBPEMEHHO C NpoBeaeHnem ot6opa npo6 MNX-MCU.
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1— knanaH; 2 — perynstop maccosot notoka (PMM); 3 — BoassHoe 6ep6oTaxHoe ycTpoiicTBO; 4 -« TX-MCJ;
5 — pacxojomep € UronbyaTblM knanaHom 6 — nopTaTuBHbIN geTekTop JTOC; 7 — ra3oBsblil 6annoH co cmecblo TOC

PucyHok C.3 — CxemaTunyeckoe n3obpaxeHne ncnbitaTeslbHOro 060pyAoBaHus
MpumeyaHne — MyHKTUPHbIE TMHWUM UCMONBb30BaHbI ANA kannbposku MX-MCJ,.

C.5 Pe3ynbTaTbl UcnbiTaHUn 4NA NONYNPOBOAHMKOBOTO AeTekTopa

Ha pucyHke C.4 npuefgeHbl nokasaTenu NoaynpoBOAHUMKOBOrO AeTekTopa A1 UCKYCCTBEHHON ra3oBOil cmecun u
BapuaHTOB UCMNblTaTe/bHbIX Ta30B. PacxoxaeHne nokasaTeneii Mexay MCKyCCTBEHHON ra3oBoOii CMeChio U TO/Ty0/10M, CMe-
Cblo ABYX BUAOB JIOC (ABYXKOMMNOHEHTHAaA CMeCb) U CMecblo wecTn Bnaos JIOC (lWeCcrnkCMNOHEHTH3A CMeCb) COoCTaB-
nset muHyc 18.1 %. muHyc 1.6 %. u MuHyc 0.46 %, COOTBETCTBEHHO. M03TOMY [BYXKOMMNOHEHTHasA CMECb U LIECTUKOM-
NOHEHTHAasA CMeCb ABJIAITCA NOAXOAAWMMN B KAYECTBE UCMNbITaTe/IbHOro rasa. C TOYKM 3peHusa pacxoja rasosasi CMeCb
C MEeHbLINM KONMYECTBOM KOMMOHEHTOB BbiroAHee. B0neB TOro, NaaHky MorpelHocTei ABYX- W LWECTUKOMMOHEHTHbIX
rasoBblXx cMecei 60/blue, YHeM pacxoXAeHUs Mexay ABYX- U LIeCTUXOMMNOHEHTHbIMU cMecamu. cxoas ns atoro cgenaHo
3ak/lo4eHne, 4To ABYXKOMMNOHEHTHasA CMeChb AB/SieTCA Hanbonee NOAXOAAWMM UCNbITATeNbHLIM ra3om A8 NOaynpoBo-
[AHWKOBOTO AeTeKTopa.
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t — Tonyon; 2 — wecwKoMnonemMrkaa cmechb; 3 «- JayxkoMmnomemTHas cMeCb 4 — UCKYCCTBEHHas rasosas cCMecb
X -- TX-MC/ (Tonyonosblit 3KBUBANEHT, MKN'M3); ¥ — NONyNnpOBOAHUKOBbI AeTeKTop (TONyON0BbIii 3KBUBANEHT, MKTIM3)

PucyHok C.4 — TokasaTtesin nonynpoBOgHNKOBOIO AeTeKTopa Npu UCMbITaHUK
MCKYCCTBEHHbIX ra30BbIX CMECEli U BapuaHTbl UCMblTaTeNbHbIX ra3oB

C.6 Pe3ynbTaTbl UCNbITaHWU ana getektopa ®N [

Ha pucyHke C.5 npuBegeHbl nokasaTtenu getekropa ®U /[ ana ncKycCTBEHHOW ra3oBoi CMeCH 1 BApMaHTOB UCMbITa-
TenbHoro rasa. Nokasatenu ®/[ cooTBETCTBYIOT N306yTUNEHOBOMY 3KBUBANIEHTY, MOCKO/bKY N3rOTOBUTENb PEKOMEHAYET
1306yTUIEH B KayecTBe CTaHAAPTHOrO KasnbpoBOYHOTO rasa. PacxoxaeHne nokasaTtenein Mexay NCKyCCTBEHHOW ra3oBoii
CMEeCbl 1 TONYO/IOM, BYXKOMMOHEHTHON CMECHI0 U LUECTUKOM/IOHEHTHOI cMecblo cocTaBnsieT 27,9 %. muHyc 31,6 % 1
4,9 % cooTBETCTBEHHO. Icxoaa 13 aTOro cAenaHo 3ak/iyveHmne, YTo ra3oBas cMmecb U3 wectu sngos JIOC asnaetcs Hau-
60onee NoAXOAALNM UCNbITATE/IbHBIM ra3oM.
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1- TOI'IyOJ'IIZ -+ WeCTU KOMNOHEHTHas CMecb; 3 — ABYXKOM/IOHEHTMasa CMecChb; 4 — UCKyCCTBEHHas rasopas cMecb
X — T X-MCJ (TonyonoBblii 3KBUBANEHT. bIKN'M3y. Y — ® W[} (M306yTUNEHOBbIV 3KBUBANEHT, MKI/M3)

PucyHok C.5 — lMokasatenu getekropa @/ 1 KOHTpoNbLHOW cuctembl FX-MC/,
ANS PasNUuHbIX UCNbITATE bHbIX ra30BbIX CMecei

Ha pucyHke C.6 npuBegeHbl nokasatenu @[ ana razos PM. PB n MB. PacxoxgeHune nokasatenei mexgy uc-
KYCCTBEHHOI ra3oBoil cmecbto U razamm PM. PB u MB cocTaBnsieT MUHyc 4.2 %. MuHyc 18.5 % u MuHyc 39.7 % cooT-
BETCTBEHHO. Mcxofa 13 3TOro cAenaHo 3ak/loyeHve, YTo ra3oBas CMecb U3 LWecTV BUAOB coeauHeHunii TOC aBnseTca
Hanbonee NoAxXoAAWMM UCMbITaTENbHbIM ra3oM. a3 PM siBnseTca Hanbonee noaxoAaLmnM UcnbiTaTeNbHbIM ra3oM cpeamn

PacCMOTPEHHbIX.
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7000 -

6000 -

1— wccTukomMnovenTnas cMecb: 2 — UCKyCcCTBeHHas TasoBas cmecb: 3 — ra3 PM; 4 -- ra3 PB; 5 —ra3 MB
X — 'X MC/ (TonyonoBblit 3KBUBaNEHT, MKr.'M3); ¥ — ®WN [ (M306yTUNEHOBbI/i 3KBUBANEHT, MKI/M3)

PucyHok C.5 — lMNokasatenu getekropa ®U [ 1 KOHTPONbHON cuctemsl FX-MC/L
ONA pas3NNyHbIX UCMbITATENbHbIX ra30BbiX cMecell n rasos PM. PB n MB

C.7 Pe3ynbTaTbl UCNbITaHUA ANa getekropa VNOP

Ha pucyHke C.7 npuBefeHbl nokasarennm N3P ansa nckyccTBEHHOM ra3oBoii CMeCcH 1 BapMaHTOB UCTbITATENbHbIX a-
30B. MNokasatenu getektopa ISP coOTBETCTBYIOT TO/yO/I0BOMY 3KBUBAJIEHTY, MOCKO/IbKY N3rOTOBUTE/Ib PEKOMEHAYeT To-
Nlyon B KAYecTBe CTaHAapTHOro KasIMGpPOBOYHOrO ra3a. PacxoxaeHve nokasaHuii Mexay MCKyCCTBEHHO ra3oBoli CMechHo
W TONyONOM, ABYXKOMMOHEHTHON W LWEeCTUKOMMNOHEHTHOW CMecsiMn cocTaBnseT MUHyc 68,7 %. MuHyc 31.5 % n 2.3 %,
COOTBETCTBEHHO. /IcxoAa M3 3TOro cAenaHo 3ak/yeHne, 4yTo Hambonee NOAXOAAWMUM UCNbITATE/IbHbIM Fa30M ABASETCA
LWEeCTUKOMMOHEHTHasA ra3oBas CMecChb.

Ha pucyHke C.8 npuBefeHbl nokasatenn VOP ana rasos PM. PB. n MB. PacxoxfeHue nokasatenein mexgy uc-
KyCCTBEHHOIi ra3oBoii cmecbto 1 razamm PM, PB n MB coctaBnsieT MuHyc 42.2 %. muHyc 37,9 % u muHyc 30,9 % cooT-
BETCTBEHHO. [oka3aTenu Ans BCEX YeTbIPEXKOMMOHEHTHbIX cMeceit (rasbl PM. PB 1 MB) SiIBNSOTCA CAULIKOM HU3KUMU MO
CpaBHeHWIo C nokasaTensammn Ans LWeCcTUKOMMNOHEHTHON cmech.

20



FOCT ISO 16000-29—2017

TONYON, 2 — WEeCTUKOMNOHEMTMAs CMeCb. 3 — [JBYXXOMMNOHEHTHAA CMeCb; 4 — UCKYCCTBE UMas ra3oBas CMechb
X ~ IX-MCJ (tTonyonoBblii 3kBuBaneHT, Mkn'm3); ¥ — aeTtektop N3P (TONYyONOBbI 3KBUBANEHT, MKI"bl3)

PucyHok C.7 — lNoka3aTtenu getekropa VIOP ana UCKycCTBEHHO ra3oBoi cmecun
1 BapUaHTOB UCMbITATE/NILHOIO rasa
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1- WCCTUTOLINOUCHTMAs CMECb; 2 — UCKYCCTBEHHan Tas3oBas cMech; 3 — ra3 PM; J1- ra3 PB: 5 —ra3 MB
X -- TX-MCJ (TonyonoBblii 3KBUBANEHT, MKr.'M3); ¥ — aeTekTop MIP (TONyonoBblii 3KBUBANEHT. MKI/M3)

PucyHok C.8 — lMokasaTtenu getektopa N3P gna nckyccTeeHHol rasosoli cmecu v rasos PM. PB n MB

C.8 3aknwyeHne

Han6onee noaxoAswMMN KOMMOHEHTaMW UCTbITaTe IbHbIX Fa30BbIX CMeceli AN NoNynpoBOAHUKOBbIX [4eTeKTOpPOB.
PO NOP feTekTopoB ABAAIOTCA cneayoLme:

- NONYNPOBOAHMKOBbIV AETEKTOP: ABYXKOMMNOHEHTHAas rasoBas cMeck JIOC (cm. Tabnuuy C.3);

- ®1A: ra3 PM (cm. Tabnuuy C.4);

- petekTop M3P: wecTukoMnoHeHTHas rasosas cmecb J/IOC (cm. Tabnuuy C.3).
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Mpunoxexne D
(cnpaBo4HOE)

MeTof c ucnonb3oBaHuem AU D Y3NOHHOW TPyOGKK

D.1 O6ume nonoxeHns

Mo pesynbTaTam uccnefoBaHns 6bi710 NOMYYEHO, YTO Hanbonee NOAXOAAWMUM UCNbITaTeNbHbIM Fa3oM A4/ MBTas-
NIOKCUAHOrO NOsYyNpPOBOAHUKOBOTO AeTeKTopa ABNseTCA ABYXKOMNOHEHTHas rasosas cmecb JIOC (cm. Tabnuuy C.3). Torga
Kak gns getektopa ®U [ — 370 yeTblpexkoMnoHeHTHas (ra3 PM; cm. Ta6nuuy C.4) n wecTukomnoHeHTHas cmecu J1IOC
(cm. Tabnuuy C.3). a Hanbonee noaxoAsiwuii ucnbiTaTeNbHbIN ra3 ana getekropa 3P, kak noxasaHo B NpuioxeHun C.
npefcTaBnseT coboii YeTbIPEXKOMMNOHEHTHYIO CMeCb. [1poBefeHHOoe nccnefoBaHe NoATBEPANIO HAAEeXHOCTb MeToja C
ncnonb3oBaHneM Andy3NoHHO TPY6KM ANA NPOBeAEHNS OLEHKN NOpTaTUBHBIX feTekTopos JIOC.

MpenmyLLecTBOM rasoreHepaTopHOro 060pyA0BaHNsA SBAAETCA BO3MOXHOCTb FeHepupoBaTbh CMECH U3 pasnyHbIX
BUAOB cMeceill JTOC Ha mecTe. 3To o6opynoBaHue nMeeT AN EY3MOHHbIE TPY6KK, KOTOPLIE NPeAcTaBnsAoT coO6ol eM-
KOCTW C pacTBopuTensamu unv teepabiMu cmecamn JTOC. NS KOHTPONSA CKOPOCTU reHepupoBaHus cmeceli JIOC BaxHO
oTperynuposaTb gnameTp Tpybku n ee BbicoTy (cm. [8]).

NMpumeuyaHue — FasoreHepatopHoe 060pyAOBaHUE AN OLEHKM NOPTATUBHbLIX 4ETEKTOPOB JIOC [OMIXHO GbITh
nosepeHo. MepcoHany Mo oueHKe LeTEeKTOPOB 6bl710 NPeANOXeHOo ABa BapuaHTa — ras3oBblil 6afiloH U rasoreHepartop,
LNA TOTo, YTO6bI XM CMOMNN BbIGPATL NPUrOTOB/IEHNE UCMLITATENLHOTO ra3a C y4eTOM ero CTOMMOCTH, OLLEeHOYHOro 060-
pYZL0BaHUs. NPOAOMKNTENBLHOCTY OLLeHKN U T. 4.

D.2 fetekTopbl JIOC
Moppo6Has nHdopmauus npusegeHa B nogpasgene C.1 v tabnuue C.1.

D.3 MeTopA € uCnosb3oBaHWeEM AU DY3VOHHON TPpy6BKK

F'eHepupoBaHue cMeck JTOC 6b1N10 OCYLEeCTBEHO C NOMOLLbI Fa3oreHepaTopHOl CUCTEMbI. DTa cUCTeMa OcHalle-
Ha pacxof4oMepoM C UronbyaTbiM KanaHoM U TepmocTatupyemoit kamepoii. Pactsoputenu JIOC. T. e. XujKne M-KCunon,
H-OKTaH. TONyOo/N, M-AeKaH. U-NNUHEH. MeTUNN306yTUNKETOH U ByTunaueTar pasnusarwT No guddy3noHHbIM Tpybkam. Ha
pucyHke D.1 nokasaHbl Auddy3n0OHHbIE TPYGKN ANA ra3oreHepaTopHoil cuctembl. TBepAblil N-A4uXN0p6eH301 Takke no-
MeLaT B AN dy3noHHY TpybKy. CKopocTb Anddy3un Dr NeTyunx opraHuYecknx coeanHeHNiA 3aBUCUT OT BHYTPEHHETO
AvameTpa v BbiCcOTbl AN Y3NOHHON TPy6kM, a Takke oT TemnepaTypbl. B Tabnvue D.1 npuBeaeHbl OCHOBHbIE pasmepbl
anddy3noHHoW Tpy6ku. B nccnepoBaHun Temnepatypa B TepMmocTaTUpyeMoit kamepe gocTturaet noutn 50 "C. YacTb
Anddy3noHHbIX TPY6OK Bblna npucnocobneHa ans koHTpons Dr. KoHueHTpauuio kaxaoro komnoHeHTa (JIOC) g onpege-
nsAwT no dpopmyne

Dr-103
Qu.cg

(0.1)

rae qVcg — CKOpPOCTL MOTOKA ra3a-HOCUTESIs B ra3oreHepaTopHoi cucTeme.

B Tabnuuye D.2 npuBegeHbl 3HaYeHusa Drnpn 50 "C 1 BO3MOXHblE KOMOUHALMN AN PY3NOHHbIX TPY6OK ANA reHepu-
poBaHWA ABYX-, YeTbIPEX- U LUBETUKOMMNOHBHTHbIX CMeceii. B cniyyae WecTMKOMNOHEHTHOI cMecu 6blna caenaHa nonbitka
creHepvpoBaTb €e C UCMo/Ib30BaHMEM [BYX KOMOGUHaUWi anddy3noHHbIX TPY6OK AN1S perympoBaHusi coctasa rasa B
6annoHe, COKpalleHHO Ha3BaHHbIX «TeCT 1» U «TecT 2».
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h — BbicoTa: d — BHYTPEHHUI aameTp

PucyHok D.1 — Aunddpy3noHHbIe TPy6Ku

Ta6nunya D.1 — OcHOBHble pasMepbl AN Y3NOHHON TPyOKU

N* BHYTpEHHUIA AnameTp, Mv Bbicota, MM
D-001 0.8 52
D-01 1,6 50
D-02 2.6 50
D-03 3.9 50
D-04 4.9 40
Tab6nuuya D.2 — [llepeyeHb 3HayeHnit Dr n BO3MOXHbIX KOMOGUHaUNA AN DY3MOHHBIX TPYOOK 415 TeHepupoBaHus

ABYX-, YeTblpeX- N LWeCTUKOMMNOHEHTHbIX cmeceit

X-KOMMOHEHTHasA rasoeas CMeCbb

[nchchysmonHas Tpy6ka Dr“:fn“.:’moH c X=8 X=6
« 2 x*4 «TecT 1» «TecT 2»
M-KCU10/ D-02 n D-03 28.2 \Y
«-OKTaH D-03 29.9 \
Tonyon D-001 k 2 5.9 \Y
D-001 u D-01 (25 mma) 10.7 v v
H-AexaH D-04 (20 NM*) 14.0 %
D-04 (28 MM») 10.8 v v
M-/INHEH 0-03 111 \Y \Y \Y%
n-guxnopbexson D-04 10.6 v v
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OKoH4aHve Tabnuuybl D.2

X-KOMIMOUCHTHasA rasoBasi CMecbb

[Oncbdpy3noHHasa Tpy6ka Dr%@% c . e x«6
w2 kx4 «Tect 1* «TOCT 2»
BytunaueTtar D-01 *2 8.8 \% \%
Mernnn3o6yTuIKeToH D-01 7.9 \
D-01 (45 mMma) 8.9 \Y v

a PerynupoBka BbICOTbI.

b «V» 03HavyaeT Bbl6op ANhPY3noHHbIX TPYBOK, Hanpumep, ANA X = 2 (4BYXKOMMNOHEHTHAA CMeCb) UCNONb3YIOT
Anddy3noHHble Tpyokn D-02 n D-03 gns m-kcunona n gudgy3noHHyto Tpybky D-03 ansa H-okTaHa.

D.4 N3amepeHus

VcnbiTaHns fgetektopoB JIOC 6blan NpOBefeHbI B MPOTOYHOM annapare, Kak nokasdaHo Ha pucyHke D.2. MpoTOYHbIi
annapart 6bl/1 OCHaLLeH rasoreHepaToOpHO cucTemMoli U BOASAHbIM 6apboTaxHbIM yCTPONCTBOM. [15 nponyckaHus noto-
Ka nocne MeM6paHHOro pasfennTens ra3oreHepaTopHoOil cucTembl U BoAsiHOTO Gap6oTepa 6Gblna Ucnosb3oBaHa Tpy6ka
13 cononmmepa TeTpadTop3TuaeHa 1 nepdTopaskunBUHWUIOBOIO admpa. B kayecTBe anbTepHATUBHOrO BapuaHTa Ans
nponyckaHusi NOToKa Takxe UCMONb3YT TPyOkM M3 MTPD 1 Hepxasewwei ctanu. PerynsaTopbl MaccoBOro pacxoga
pacxofoMepbl C Urofib4aTbiMU KanaHamu UCnosib30Basun 415 PerynpoBKM CKOPOCTM NOTOKa a3oTa W Kucnopoga. B kave-
CTBe rasa-HoCUTenNs rasoreHepaTopHOli CUCTEMbI UCMOIb30Ba/IN a30T. HacTb ra3oBoii cmecu JTOC n3 rasoreHepaTopHoil
cucTembl 6bla cMellaHa ¢ a3oT-KUCTOPOAHO ra3oBoii cMecbio 13 6apboTaxHoro yctpoiictea. CkopocTu noToka raso-
BbIX CMeceli He06X0AMMO KOHTPO/IMPOBATL 3a CUET PEryIMPOBKU KOHLEeHTpauun cmecu JIOC. Tennoperynatop BOAAHOIO
6ap60oTaxHOro ycTpoiicTea ucnonb3osanu Ansa NogAepXaHnsa OTHOCUTENbHOW BAaxHOCTV Ha yposHe (50 £10) %. CoorT-
HoweHne N2/02 6b110 paBHO 4, a obuias ckopocTb notoka — 800 cM3IMuH. [laHHble TX-MC/, cobupann Ha ycTaHoBke
'X-MC/[. ocHalleHHO Tepmogecop6epom. Kannbposky MNXMC/J ocywwecTBASIN C NOMOLLbI0 Heo6paboTaHHbIX ra3oBbix
cMeceli u3 rasoBbix 6ann10HOB. CKOPOCTb U NPOAO/MKMTENBHOCTL 0TGOPa Npo6 rasa coctaBuan 60 cMIMUH N 2—6 MUH
cooTBeTCcTBeHHO. OT60p Npo6 Havanu, Korga cTabunmanpoBanncb nokasaTenu nopraTueBHbIX AeTekTopos JIOC. KoTopble
CMOCOGHbI OCYLLECTBNSATb MOHUTOPVHT B peaslbHOM BPEMEHU. 3HAUYEHUS KOHUEeHTpaumii ot FTX-MC/, 66111 npeo6pasoBaHbl
B TO/TyO/10Bble 3KBMBA/IEHTbI. 3HaUYeHNs nokasaTesneit oT NopTaTuBHbIX fAeTekTopoB JIOC 6blnn 3aperncTpupoBaHbl O4HO-
BPEMEHHO C npoBegeHnem ot6opa npo6 MNX-MC/.
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b — 1 2

Y N -

J -- knanaH. 2 - perynatop mMaccoBoro notoka. 3 — pacxogomep C uronb4vyaTblM KnanaHom: 4 — rasoreHepartopHasa cucrtema;

5 — 6ap6oTaxHoe ycTpoiicTBO, 6 — TpexxofoBoii knanaH: 7 — X MCJ. B -- nopTaTuBHbIii geTekTop /IOC;
9 — rasoBblit 6annom IOC

PucyHok D.2 — CxemaTtnyeckoe 1306paxeHne UCnbiTaTeslbHoro 060pyAoBaHus

D.5 Pe3ynbTaTtbl UCMbITAHWIA 4151 NONYNPOBOLHMKOBOTO AeTeKTopa

Ha pucyHke D.3 npuBegeHbl nokasaTtenn NofynpoBogHUKOBOTO AeTekTopa ANs ABYXKOMMNOHBHTHOV ra3oBoil cmecw,
MOJIyYEHHOW METOZOM rasoBoi AMddY3nu. PacxoxaeHue 3Ha4YeHuid, MoJyYEHHbIX OT MOJYNPOBOAHMKOBOIO AeTeKTopa
npu aHanu3se ABYXKOMMNOHEHTHOM CMecy 13 ra3oBoro 6asnnoHa 1 Takoi Xe cMecn U3 rasoreHepaTopHOll cucTeMsl, gocTa-
TOYHO Masio U cocTaBnsieT 2.7 %, W 3TO yKasblBaeT HA BO3MOXHOCTb MOJy4YEHUSI KaNMGPOBOYHOTO rasa fJ/1s NoJynpoBo-

[HVKOBOTO jeTeKTopa MeTOoL0M C UCMO/b30BaHneM AU (Y3NOHHOR TPY6KU.
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1— audbchysnoHHaa Tpybka. 2 — ra3oBblit 6annoH.
X FX-MCJ (Tonyonosblii 3kBUBaNEHT. M«/M 3K ¥ — NONyNpPOBOAHNXOELIN AeTEKTOP (MKIY'bI3)

PucyHok D.3 — 3HaueHue nokasaTesneit oT NoNynpoBOAHUKOBO AeTekTopa ANsi fBYXKOMMOHEHTHOM
razoBoil cmecu JIOC, reHepupoBaHHOW MeTOAO0M C UCMO/Ib30BaHNEM AN Y3NOHHON TPyoKM

MpumeyaHne — [N CpaBHEHUSI HA PUCYHKE TakKxe MPUBEAEHbI 3HAUYEHNsI NokasaTesieil Ana ABYXKOMMNOHEHT-
HOIi cMecKn 13 ra3oBOro 6asnsioHa.

D.6 Pe3ynbTaTbl ucnbiTaHuii Ansa getektopa @A/

Ana ®[ Hanbonee NoaxoAAWMMMN KaTMOPOBOYHbIMY radaMmy CHMTAIOT YeTbIpeX- W LEeCTUKOMMNOHEHTHbIE ra3oBble
cMecH, Kak ycTaHOB/eHO B npunoxeHun C. bonee Bbicokass CTOMMOCTb CMecH C 60/1bLIMM YAC/IOM KOMMOHEHTOB AenaeT
60/n1ee BbIFOAHBIMU A1 KANMOPOBKM ra3oBble CMECU C MEHbLUMM YUC/IOM KOMMNOHEHTOB. YeTbipeXKOMMNOHEHTHas CMecCb
ans ®W/[l obnagaet AOCTATOYHON HafeXHOCTbIO. B 3TOM uccnefoBaHun 6bin OLEHEeHbl 3HAYeHUst nokasaHuil oT geTek-
Topa ®U/[ AN yeTbipex- U LECTUKOMMOHEHTHbIX CMeCeil, reHeprpoBaHHbIX METOAOM C NCNO/b30BaHneM A Y3MOHHON
TPYOKM ANA NOATBEPXAEHNA HaAEeXHOCTN 3TOro MeToAa.

Ha pucyHke D.4 npusegeHbl nokasatenn ®U/[ Ana 4eTbIpeXKOMNOHEHTHOW cmecu. Mokasatenn ®W [ cooTBeTcTBY-
10T U306yTU/IEHOBOMY 3KBMBAJIEHTY, MOCKO/IbKY U3rOTOBUTE/Ib PEKOMEHYET U306yTWUIEH B Ka4ecTBe CTaHAapTHOro Kasu-
6poBOYHOrO rasa. PacxoxpgeHne 3HauyeHuit, NoNyYeHHbIX OT AeTektopa P ANA YeTbIPEXKOMMNOHEHTHOW cMecu, Mnony-
YeHHOI 13 6annoHa 1 Takoii e CMecu U3 ra3oreHepaTopHO CUCTEMbI, Takke 4O0CTATOYHO HEBEIMKO U COCTaBSET MUHYC
0.30 %. Mony4yeHHbI pe3ynbTaT ykasbiBaeT Ha BO3MOXHOCTb MOyYyeHWs kannbpoBoyHoro rasa ans ®WJ meTtogom c
ncnonb3oBaHnem andy3noHHoN TpyoKu.
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I — auddysnoHHan Tpybka; 2 — rasoBblii 6annoH
X — X MC/, (TonyonoBsblit 3kBUBaNeHT, MKr/m3); ¥ — ®W [l (W306yTUNEHOBLI 3KBUBANEHT, bIKr/M3)

PucyHok D.4 — 3HaueHuns nokasateneit ot ®U[ Ansa yeTbipexKoMNOHeHTHoli cmecn JIOC.
reHepupoBaHHO METOLOM C UCMO/b30BaHNeM AN Y3NOHHOW TPY6KN

MpumeyaHne — [Na cpaBHEHUA Ha PUCYHKe TakKXe NpuBefeHbl 3HaYeHus nokasateneii ANna 4eTblpexkomMno-
HEHTHOI CMecK 13 ra3oBoro 6asoHa.

Ha pucyHke D.5 npuBefeHbl 3HaueHus nokasateneii getekropa ®U [ Ana WecTUKOMNOHEHTHOW cmecu. Bbino uc-
nosib30BaHo fiBe KOMOUHaLMN AN Y3NOHHBIX TPYOOK, «TecT 1» n «TecT 2», ANA NPUCOEANHEHNA K ra30BOMY Gasl/iIoHy,
Kak nokasaHo B Ta6nuue D.2. Pa3nuune mexay KOMOMHaLMAMMN «TecT 1» n «TecT 2» 3ak/o4aeTcs B BbicoTe AU dY3NOH-
HbIX TPY6OK, T. €. ckopocTu Andpysnmn, ANa ToNyona, H-AekaHa u MeTunn3obyTunkeToHa. [eHepnpoBaHHOE KOIMYECTBO
TOoNyona U MeTUNN306YTUNKETOHA NPW KOMOMHAUNM «TecT 1» MeHblle, YeM NPU KOMOGUHALUKN «TeCT 2». Toraa Kak reHe-
pUpOBaHHOE KOMIMYECTBO M-AeKaH3 NMpu KOMOMHaUUN «TecT 2» 6onblue, YeM Npu KOM6UHaumMmn «TecT 1». PacxoxpaeHune
3HaYeHWn, NonyYeHHbIx OT AgeTekTopa U/ ANA WECTUKOMNOHEHTHOW CMecu 13 ra3oBOro 6annoHa u «TecT 1» un «TecT 2»
cocTtaBuno mMuHyc 4,1 % wn 10,7 % COOTBETCTBEHHO. 3TU pe3ynbTaTbl HaxoAATCSA B npefenax npuemaemoli TOYHOCTH
3Ha4YeHus nokasartesia BBUAY HU3KOTO PacXoxXeHus, XOTA TOYHOCTb feTekTopa P/ nsrotosntenem He npegocrasieHa.
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f— A dy3noHHble Tpy6GKU KTOCT 1». 2 — AN dY3NOHHbIE TPYOKN «TecT 2». 3 — ra3oBblit 6annom
Y —onj (M306yTuneHosblil akBuBaneHT. M«r/M3). Y — X MC/ (TONyoN0BbIii 3KBUBANEHT, MKI.'M3)

PucyHok D.5 — 3HayeHus nokasateneil ot U s wecTmkoMnoHeHTHol cMecu JIOC,
reHepupoBaHHOW MeToAO0M C NCno/ib3oBaHneM AndPY3NOHHOK TPy6OKM

n punmedyaHne — ana CpaBHEHUSA Ha PUCYHKEe TaKXe npueefeHbl 3Ha4eHus nokasarvenei Ana WeCTUKOMNOHEHT-
HOIi cMecKn 13 ra3oBOro 6ansoHa.

D.7 Pe3ynbTaTtbl UCMbITAHUA gNs geTekTopa N3P

Ha pucyHke D.6 npuBegeHbl 3HayeHUs nokasarteneil oT geTekTopa N3P Ana WeCcTUKOMMNOHEHTHOWR cmecu, nony-
YeHHOI MeTofoM C Mcnonb3oBaHWeM Anddy3noHHol Tpybku. 3HaueHusi nokasatenein getektopa VISP cooTBeTCTBYOT
TO/IlyO/I0BbIM 3KBMBAsSIEHTaM, NOCKO/IbKY TONYyOn ABNSETCA CTaHAapTHbIM KanMbpoBOYHbIM ra3oM. PacxoxgeHune 3Have-
HWIA. Nony4YeHHbIX OT AeTekTopa V3P AN WeCTUKOMMOHEHTHbIX CMecel, NonyYeHHbIX U3 6annoHa, 1 Takoi xe cmecw,
NoNy4YeHHON 13 KOMGUHaUWA AU DY3NOHHBIX TPYBOK «TeCT 1» N «TecT 2». cocTaBuno 9.2 % un 8.3 % CoOTBETCTBEHHO.
3Tn pesynbTaTthl He BbIXOAAT 3a NpeAesibl TOYHOCTU AeTekTopa N3P. MonyyeHHblli pe3ynbTaTt ykasbiBaeT Ha BO3MOXHOCTb
nosyyeHuns KanMbpoBOYHOrO rasa Ans getekropa 3P mMeTooM € Ncnonb3oBaHneM AN dy3NOHHO TPYOKu.
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1— anddysnoHHble (py6HU «TecT 1»; 2 — AN y3noHHbIEe TPYBKN «TecT 2»; 3 — ra3oBblii 6annon
X — 'X-MCJ (TonyonoBblit 3kBuBaneHT, MKN'bi3); ¥ - pgeTektop UIP (M306yTMNEHOBLI 3KBUBANEHT. MKITU3)

PucyHok D.6 — 3HaueHusi nokasatenei getektopa 3P ana wecTukoMnoHeHTHO cmecu JTOC.
reHeprpoBaHHO MeTOLO0M C UCMONb30BaHUEM AN DY3NOHHON TPY6BKU

MpumeyaHne — [N cCpaBHEHUA HA PUCYHKE TaKXe npuBefeHbl 3HaYeHns nokasaTtenei ANA WeCTUKOMMNOHEHT-
HOVi cMecH 13 ra3oBoro 6ansoHa.

D.8 3akntouyeHne

MeToz ¢ ucnonb3oBaHmem AU dy3NOoHHOK TPYOKM MOXHO UCNO/b30BaTh A1 NPUTOTOB/IEHUS] KA/IMBPOBOYHbIX ra-
30B A/151 NO/YNPOBOAHUKOBBIX AeTEKTOPOoB. ®U [ 1 WOP AeTeKTopoB, T. €. ABYX-, YUETbIPEX- U LUECTUKOMMNOHEHTHbIX ra30BbIX
cmeceii JIOC.
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MpunoxeHue JA
(cnpaBoyHoeE)

CBefleHNs 0 COOTBETCTBUM CCbINIOYHbIX MEXAYHAPO4HbLIX CTaHAAPTOB
MeXrocynapCrtBeHHbIM CTaHaapTam

Ta6nunya OAL

O603HauYeHne CCbINIOYHOTO O603Ha4YeHNe U HaUMeHOBaHNe COOTBETCTBYIOLLero
CTeneHb COOTBETCTBUA
MeX/AyHapoaHoro ctaHgapTa MeXrocyapcTBEHHOro ctaHjapTa
IEC 61000-4-1 — *,
IEC 61000-1-3 _ .2
IEC 61000-4-4 — \ 3

* COOTBETCTBYIOWMI MEXIOCYJapCTBEHHbIN CTaHAApPT OTCYTCTBYET. 10 €ro yTBEepXAEHUsi PEKOMEHAYETCS UC-
no/ib30BaTh NEPEBOJ, HA PYCCKMIA A3bIK JaHHOTO MEXAYHapoAHOro cTaHaapTa.

B Poccuiickoii ®epepauun aelicteyet FOCT P 51317.4.1—2000 «COBMECTUMOCTb TEXHUUYECKUX CPEACTB 3/1ek-
TpOMarHuTHas. VicnbiTaHUsi HA NOMEeX0YCTOWUYMBOCTb. Buabl NCMbITAHNU».

2>B Poccuiickoii Pepepauun geiicteyet FTOCT P 51317.4.3— 99 «COBMECTUMOCTb TEXHUYECKNX CPEACTB 3/1EKTPO-
MarHuTHas. YCTolYMBOCTb K paAno4acTOTHOMY 3/1IEKTPOMArHUTHOMY noso. TpeboBaHUst U MeTOoAbl UCMbITAHWA.

3>B Poccuiickoii ®egepaumun geiicteyeT FTOCT P 51317.4.4—99 «COBMECTUMOCTb TEXHUYECKNX CPEACTB 3/1eKTPO-
MarHuTHas. YCTOWUYNBOCTb K HAHOCEKYHHbIM UMMY/bCHBIM Nomexam. TpeboBaHUs 1 MeToAbl UCMbITaHUI».
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KntoueBble cnoBa: BO3AyX, 3aMKHYTOe NOMELLEHNEe, AeTEKTOP, eTyyee OpraHMYecKoe COeUHEHUNE, faTUuK,
ctabunusayus, curHan, paéoume xapakTepucTukn
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