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Mpeaucnosue

Lienu, OCHOBHbIE MPUHLMNBI U OCHOBHOWM MOPSAOK NpoBeAeHMsA paboT N0 MeXrocyaapCTBEHHOMN CTaH-
aaptusauyun yctaHosneHol B FOCT 1.0—2015 «MexrocyaapCrBeHHan cuctema ctaHaaprusaumun. OCHOBHble
nonoxexusa» u NOCT 1.2—2015 «MexrocynapcreeHHasa cucrema ctaHgaptusauun. CTaHaapTbl Mexrocyaap-
CTBEHHbIE, NPaBMNa n peKoMeHAaLMK N0 MEXTOCYAAPCTBEHHON cTaHaapTu3auun. MNpasuna paspabotku, npu-
HATWS, OGHOBNEHNSA U OTMEHbI»

CeeaeHuUA o ctaHaapre

1 NOAFOTOBNEH OTKpbITEIM aKLMOHEPHBIM 06LLECTBOM «Hay4yHO-uccneaoBaTenbCkuin LEHTP KOHTPO-
NS U AMAarHOCTUKKU TexHudeckux cuctem» (AO «HWL KO») Ha ocHoBe COGCTBEHHOrO nNepesoAa Ha PyCCKUM
A3bIK QHINOA3LIYHOW BEPCUM MEXAYHAPOAHOIO CTaHAAapTa, YKa3aHHOro B NyHKTe 5

2 BHECEH ®%eaepanbHbiM areHTCTBOM MO TEXHUYECKOMY PerynupoBaHuio 1 METPONOrK

3 MPUHAT MexrocyaapCTBeHHbIM COBETOM MO CTaHAapTU3auumn, METPONOTUU U ceptudmkaymmn (Npo-
Tokon ot 30 Hosi6pA 2017 1. Ne 52)

3a NpuHATUE NPOroNocoBanu:

KpaTkoe HaumMeHoBaHWe CTpaHbl Kop cTpaHb! CokpalleHHoe HaumeHoBaHWe
no MK (MCO 3166) 004—97 no MK (MCO 3166) 004—97 HaUMOHaNbHOro opraHa No cTaHAapTU3aLun

AsepbaiigxaH AZ AscTaHpapT

ApMeHus AM MuH3skoHOMUKKM Pecny6nukn ApMerus

Benapycb BY loccTangapt Pecnybnukn Benapyce

Mpy3auns GE [py3cTtaHpgapT

KasaxcTaH KZ loccrangapt Pecnybnukn KasaxcraH

Kuprusus KG KblprblacTaHgapt

MongoBa MD WHcTuTyT cTangaptusauyum Mongosbl

Poccus RU Poccrangapt

TagXuknuctaH TJ TapxukcTangapt

TypkMmeHucTaH ™ Maeroccnyx6a « TypkMeHcTangapTnapbi»

Y3bekncraH uz Yactangapt

YKkpauHa UA MuH3aKOHOMpas3BUTUA YKpauHbI

4 TMpukasom PenepanbHOrO areHTCTBa MO TEXHUYECKOMY PerynupoBaHuio U metponorum ot 15 mas
2018 1. Ne 248-ct mexrocyaapcTBeHHbI ctaHaapTt MOCT ISO 16000-29—2017 BBeA€H B A€WCTBUE B Kave-
CTBE HaUMOHanbLHOro craHaapra Poccuiickonn ®egepauum ¢ 1 auBapsa 2019 r.

5 HacrosAwui ctaHaapt ugeHTuYeH MexxayHapogHomy craHaapry ISO 16000-29:2014 «Bo3ayx 3amMkHy-
TbIX NOMeELLeHuii. YacTb 29. Metoabl ucnbitanuii aetektopos JIOC» («Indoor air — Part 29: Test methods for
VOC detectors», IDT).

MexayHapoaHbIii cTaHgapT paspabotaH nogkomutetom ISO/TC 146/SC 6 «Bo3ayx 3aMKHYTbIX noMe-
LLIEHMINY» TEXHMYECKOro komuTeTa no craHgaprusauum ISO/TC 146 «Kavectso Bo3ayxa» MexayHapoaHou op-
raHusauuu no crangaprtusauuu (1ISO).

OdbmupmanbHble 3K3EMMNNAPbI MEXAYHAPOAHOMO CTaHAapTa, Ha OCHOBE KOTOPOrO MOATOTOBMEH HACTOs-
LLMIA MEXTOCYAAPCTBEHHBIN CTAHAAPT, U MEXAYHAPOAHbIX CTAHAAPTOB, HA KOTOPbIE AaHbI CCINKU, UMEIOTCS B
denepansHOM areHTCTBE MO TEXHUYECKOMY PETYNIMPOBAHUIO U METPONOTUN.

Mpu NpUMEHEHUN HACTOSILLErO CTaHjapTa PEKOMEHAYETCA UCMONb30BaTb BMECTO CCbINIOYHBLIX MEXAy-
HapOAHbIX CTaHAAPTOB COOTBETCTBYIOLLME UM MEXIOCYAapCTBEHHbIE CTaHAAPTbI, CBEAEHUS O KOTOPbIX NPU-
BeJEHbI B JONOMHUTENbHOM NpUnoxeHun OA

6 BBEJIEH BMNEPBbIE



roCTISO 16000-29—2017

UHbopmayus 06 usMeHeHUsX K Hacmosuiemy cmaH0apmy nybrnukyemcs e exea00HOM UHOopmMayu-
OHHOM yKasamere «HayuoHanbHbie cmaHdapmbi», @ MeKcm U3MEHeHUl U Mornpasok — 8 eXemMeCIYHOM
UHGhOpMaUUOHHOM yKaszamene «HauyuoHanbHbie cmaHdapmbi». B criydae nepecmompa (3ameHbi) unu om-
MeHb! Hacmosuweeo cmaHdapma coomeemcemeyrouwjee yeedomneHue 6ydem ornybrnukosaHo 8 exxemeCcs4HOM
UHhOpMayUOHHOM yKkazamersie «HayuoHanbHble crmaH0apmbl». Coomeemcemsyrowas uHgopmayus, yeedom-
JIeHUe U MeKcMbl pa3meujaromces makxe 8 UHEopMauuoHHOU cucmeme obujeao Mnosib308aHuss — Ha ou-
yuanbHom calime ®eldepasibHO20 a2eHmemea o MexHU4YEeCKOMy peaynuposaHuro U Memponoauu e cemu
UHmepHem (www.gost.ru)

© IS0, 2014 — Bce npaBa coxpaHsaoTcA
© CtaHgapTtuHdopm, ocbopmnerue, 2018

B Poccuiickon denepaumm HacToSLWMUA CTaHAAPT HE MOXET ObIThb NONHOCTLIO UMW YAaCTUYHO BOCNPOU3-
BE[l€H, TUPAXKUPOBAH U PACNPOCTPAHEH B Ka4eCTBE 0hmLmMansHOro n3aanus 6es paspelueHns degepansHoOro
areHTCTBa N0 TEXHUYECKOMY PerynupoBaHuIo U METPONOrun
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BBeaeHue

JleTy4yne oprannyeckue coeguHenuna (JIOC) B BO3ayxe 3aMKHYTbIX MOMELLEHUI AN DYHAMPYIOT U3 CTPO-
UTenbHLIX MaTepuanos, CBA3YIOLIMX BeLecTB, Mebenu, necTuumMaoB U APYrux UCTOMHUKOB. B Takmux cnydasx
ncnonb3ylot gerektopbl JIOC Ans CKpMHMHIA, MOHUTOPUHIa cogepxkanusa JIOC B 3aMKHYTOM NOMELLEHUN, NO-
Kanu3aumm UCTOYHUKOB, KOHTPONMMPOBAHUSA BEHTUNSIUMOHHBIX CUCTEM U T. M. [0 3TOI NpuYMHE >enatenbHo
MCMOMb30BaTh BbICOKOYYBCTBUTENbHbIE AeTEKTOPbI JTOC, KOTOPLIE CNOCOOHBLI OOHAPYXUTL LENbIV P Coeau-
HEHWUI BHYTPK 3a4aHusl. B COOTBETCTBUM CO CNOXUBLUENCA cuTyaumen aetektopol JIOC nmetorca B cBOGOAHON
npoaaxe. HacToawmii ctaHaapT COAEPXKUT BaXKHbIE KONMUYECTBEHHLIE U TEXHUYECKNE TpeboBaHUsa k MeToaam
onpeaenexuna NNOC, npeaHasHaYeHHbIM ANS YNyULIEHUS HAAEXHOCTU UX 0BHapyxeHus u popmuposanHus 6o-
nee WMpPoKo 0bnactn NpMMeEHEHUs 4ETEKTOPOB.

Pa3snu4yHble metoabl nuamepenuns JIOC Take npusegersl B [1] — [7] v [9].
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M E X T T OCVYAAPTCTUBETHHBbB H C TAHAODAPT

BO3AYX 3AMKHYTbIX MOMELUEHUIA
YacTtb 29

MeToabl ucnbiTaHui getekropon JIOC

Indoor air. Part 29. Test methods for VOC detectors

Dara BBegeHus — 2019—01—01

1 ObnacTb NnpUMeHeHus

HacTosAwmin cTaHgapT yCTaHaBNMBAET METOAbI UCMbITAHNA 9(PPEKTUBHOCTU AETEKTOPOB NETYUUX Op-
raHn4yeckux sewects (JIOC), npeaHasHaYeHHbIX AN MOHMTOPUHra cogepxanusa JIOC B BO3ayxe 3aMKHYTbIX
SKUMbIX N HEXUMbIX NOMELLEHWI, a TaKKe AN KOHTPONSA KayecTBa BO3AyXa B 3TUX MOMELLEHUSX B NOPTaTUB-
HOM, NMepeaBUXHOM U AUCTAaHLUWOHHOM pexumMax Mcrosib3oBanus. Moj NonoXeHus HacToALWero craHgapra
noanagatoT getekTopbl JIOC B Lenom, a Takke AeTEeKTOPbl OTAENbHbLIX coeauHeHun. Hactoawmn crangapr
ycTaHaBnuBaeT TpebGoBaHUsA, NPMMEHUMbIE TONBKO K METOAY ONpeaerieHNs TakuxX XapakTepuCcTUK AETEKTOPOB
JIOC, kaK Bpemst OTKNMKa, CTabunbHOCTb U AMana3oH U3MEPEHUS.

2 HopmaTuBHbI€e CCbINIKU

B HacTosiLeM cTaHaapTe UCMONb30BaHbI CCbINKM HA Crieayilolme MexayHapoaHble CTaHAapThl:

IEC 61000-4-1, Electromagnetic compatibility (EMC) — Part 4-1: Testing and measurement techniques.
Overview of IEC 61000-4 series (3nekrpomarHutHaa comectumocTtb (OMC). YacTb 4-1. MeToab! UCnbITaHWI
n namepenuini. O63op crangaptos M3IK cepuu 61000-4)

IEC 61000-4-3, Electromagnetic compatibility (EMC) — Part 4-3: Testing and measurement techniques.
Radiated, radio-frequency, electromagnetic field immunity test (GnekrpomarHutHaa coBMecTumoctb (3MC).
YacTb 4-3. MeToabl ucnbitaHnin U usmepeHuin. UCnbiTaHnsa Ha yCTOMUUBOCTb K BO3AEWCTBUIO INEKTPOMAarHuT-
HOrO MoJIA C U3NlyYEHUEM Ha paguovacrore)

IEC 61000-4-4, Electromagnetic compatibility (EMC) — Part 4-4: Testing and measurement techniques.
Electrical fast transient/burst immunity test (GnektpomariutHasa coemectumoctb (BMC). Yactb 4-4. MeTto-
Abl MCNbITAHMIA U U3MepeHuin. UCnNbITaHMs Ha HEBOCNPUUMYMBOCTL K ObICTPLIM MEepexoAHbIM npoueccam u
BCMneckam)

3 TepMuHbI U onpeaeneHus

B HacrosiLem cTaHaapTe NPUMEHEHBI Cneayiowne TEPMUHbLI C COOTBETCTBYIOLLIMMU ONPeAenNeHUAMM:

3.1 acnupaumoHHbi aetekTop JIOC (aspirated VOC detector): Oetektop JIOC, B KOTOPOM UCMbITA-
TenbHbIN ra3 nogaercs K garduky(kam) JIOC npuHyautTenbHO (Hanpumep, ¢ NOMOLLbLIO HAcoca ans otbopa
npo6 rasa c nepenagoM AaBreHUs AN CO34aHMA NOTOKA UCTILITATENBLHOIO rasa)

3.2 ouMweHHbINA BO3ayXx (Clean air): Bo3ayx, cBoOoAHbLINM OT 0GHApy>XMBaeMbIX NPUMECEMN.

MpumMedaHune —[pUMeHUTENBHO K HacToSALWEMY cTaHAapTy npumecamu sienstores JTOC, roptoynii ras u Melua-
FOLLWIA ras.

W3naHue ocpuumnansHoe
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3.3 petekTop JIOC auddysunonHoro Tuna (diffusion type VOC detector): Jetekrop JIOC, B KOTOPOM
nepeHoc JIOC B razoo6pasHon hopme u3 atmocepsbl K AaTYUKy rasa NPOMCXOAUT NOCPEACTBOM CIly4alHOro
nepeMeLLeHns MOSeKyn, T. €. B YCNOBUSX, B KOTOPbIX aCNUPALMOHHbIN NOTOK OTCYTCTBYET.

3.4 xoHeuHbIi nokasarens (final indication): YcraHoBuBLUEECA UMK BbIBEAEHHOE HA AUCTNEN CTabUIb-
HO€e 3HayeHue.

MpuMeyaHune —[NpUMEHUTENBHO K HACTOALLEMY CTaHAapTy NOKasaTenb oTpaxaeT cogepxarue JIOC, onpefe-
NeHHoe [eTEeKTOpPOM.

3.5 petexkTop JIOC (VOC detector): YCTpOWCTBO C MHTErPUPOBAHHBIM MNN ANCTAHLIMOHHBIM AAaTYUKOM,
npeaHasHadeHHoe Ans MoHuTopuHra JIOC.

3.6 yyBcTBUTENbLHLINA 3anemeHT JIOC (VOC sensing element): KOMNOHEHT gaTymnka, KOTOPbIN OTKINKA-
€TCA Ha u3ameHeHue coaepxanus J1OC.

3.7 patumk JIOC (VOC sensor): YCTPOUCTBO AN AETEKTUPOBAHUA, BKNKOYAIOLWEE YYBCTBUTENbHbIN 311e-
MEHT, coaepaLlee KOMMOHEHTbI CXEMbI, CBA3aHHbIE C 3TUM YYBCTBUTENbHbLIM 3IEMEHTOM.

3.8 mewarowee BewectTBo (interferent): Jio6oe BewecTso, BO3aENCTBME KOTOPOrO HEraTUBHO CKa3blBa-
€TCSl Ha TOYHOCTM OOHapYXeHuUs.

MpumeyaHune — MNPUMEHUTENBLHO K HACTOSILLEMY CTAHAAPTY TOYHOCTb OGHAPYXKEHNSA OTHOCUTCS K KOHEYHOMY
nokasarero getekropa JI0C.

3.9 orpaBneHue (poisoning): ABneHue, BbibiBaEMOE NOOLIM MELLAIOLMM BELLECTBOM, KOTOPOE NOCTO-
SIHHO BO3J€MCTBYET HA YyBCTBUTENbLHOCTb AaTyuKa.

MpuMmeydaHune — [NpUMEHUTENBHO K HACTOALLEMY CTaHAAPTY YyBCTBUTENbHLIA 3NEMEHT UCNONL3YIOT ANA Ae-
TekTopa JIOC.

3.10 crabunusaums (stabilization): CocTtosiHue, B KOTOPOM Tpu NOCNeA0BaTENbHbLIX NOKA3aHUA AETEKTO-
pa JIOC He nameHsaTca bonee yem Ha 10 % OT cogep)kaHna UCMbITATENbHOTO rasa.

3.11 ucnbiTatenbHbIn ra3 (test gas): CmeCb UMCTOrO BO3AyXa C U3BECTHLIM COAEPKAHNEM OAHOrO UNU
Heckonbkux JTOC.

MpumeyaHue — [MPUMEHUTENBHO K HACTOALLEMY CTaHAApPTY UCTIbITATeNbHbIN ra3 UCNOMNbL3YIOT AN onpejene-
HUA acbdpekTUBHOCTU AeTekTopa J1OC.

3.12 netyuyee opraHuyeckoe coeauHenue; J1OC (volatile organic compound; VOC): OpraHu4yeckoe
COeanHEeHne, TeMnepartypa KuneHusa KOToporo HaxoauTca B gnanasone ot (50—100) °C go (240—260) °C.

MpuMedaHus
1 JaHHas knaccuukaums yctaHoBneHa BceMUpHON opraHu3aLueii 3fpaBooXpaHeHus.
2 TemnepaTypy KUNEHUST HEKOTOPLIX COeLMHEHWUIA TPYAHO UNU HEBO3MOXHO ONpeAesuTbL U3-3a TOro, YTo OHU pasna-

ratoTcs 40 Ha4Yana KuneHus npu atmocdepHom AaBneHnu. [laBneHne HacklLLeHHOro napa Takke ABNAeTCA Kputepmem ne-
TY4YeCTW OpraHUYeCcKUX COeAUHEHUI, KOTOPLIA MOXET BblTb UCMONB30BaH ANS KnaccuduKaLmu opraHuyeckux BeLlecTs [3].

3.13 Bpems yctaHoBrneHus paboyero pexuma (warm-up time): Mutepsan BpeMeHn nocne BKMoYeHns
YCTPOICTBA 40 MOMEHTA, KOrAa OHO FOTOBO K UBMEPEHUSM.

MpuMedaHue — MNPUMEHUTENBHO K HACTOSILLEMY CTaHAapTy No4 YCTPOWUCTBOM B JaHHOM crlyyae nogpasyme-
BatoT fetekTop J1OC.

4 OCHOBHbI€ NPUHLMUNbI

Hetektopsbl JIOC npegHasHayeHbl Ans BbISABIEHWUA O4HOIO Unn Heckonbkux JTOC. CyLecTByIOT METOAbI
UCNbITAHWUA ANA OLUEHKN 9PEKTUBHOCTM Takmx AeTekTopoB. feTekTopbl JIOC pasaensior Ha ABEe KaTeropuu:
OZlHW AETEKTOPbI NPeAHa3Ha4YeHbl Ans 06HApPY>XeHUA OTAENbHOro KOHKpeTHoro J1IOC, a apyrue — Ans cMecen.
B cny4ae getektopa ans oraenbHoro JIOC coaepxaHue 3TOr0 COEAMHEHUA ONPEAENnsIoT NOCMe UCMbITaHUA
CTaHAapTHOro UCMbITAaTENbHOTIO rasa, cogepxatlero JIOC kak 0guH U3 KOMNOHEHTOB. KOMNOHEHTHLI CTaHAapT-
HOrO MCNbITATENBHOrO rasa Ans AeTeKTOpPoB nNpu onpeaeneHum cmecu JIOC onpeaenstor akCcnepumMeHTanbHo
B COOTBETCTBUM C NpunoxeHmnem C. [ns Toro, 4toObl NOBLICUTL HAAEKHOCTb AeTeKTOPOB JIOC, B HAaCTOALLEM
cTaHjapTe yCTaHOBMNEHblI METOAbl UCNbITaHMA AeTEeKTOPOB JIOC, KOTOPbIE TaKXKe OLEHUBAIOT BPEMS OTKIMKA,
CTabunNbHOCTb, CTEMNEHb OTPABMNEHUSA U T. M.

2
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CyLuecTByeT HecKonbko TunoB aetektopoB JIOC ¢ pa3nuyHbIMM MPUHUMNAMK AETEKTUPOBAHUA, Ta-
KMEe KaK AETeKTOPbl NONyNpOBOAHUKOBOrO, hoTo-MoHU3aumoHHoro (PU) Tuna m AeTeKkTopbl C MOHU3aUMen
anekTpopacnbineHneM (U3P) ¢ NOBbILLEHHBLIM OTpaXxeHuem nomex. B ocHoBe npuHuuna paboTbl nonynpoBo-
JHUKOBOTO AETEKTOpa NEXWUT U3MEHEHUE INIEKTPONPOBOAHOCTU, KOTOPOE NPOUCXOAUT NpU Xemocopbuun Ha
NOBEPXHOCTU HArpeToro YyBCTBUTENbLHOIO 3NeMeHTa noj BO3AeWCTBUEM ra3a, OTMMYaIOLLErocsl OT BO3ayxa.
CopepkaHue rasa onpeaensior NocpPeCTBOM M3MepPEHUs U3MeHeHus1 conpotueneHus. B ®UL npuHumn o6Ha-
PY>KEHUS OCHOBAH HA MOHU3aLUMUK ra3oB Noa AeUCTBUEM YD-U3nydeHUst OT cneumanbHOW namnbl C U3BECTHOW
ANUHON BOMHbI U, CNEAOBAaTENbLHO, SHEPrMU (DOTOHOB, OOLIMHO U3MEPSAEMON B ANEKTPOH-BONLTax (Hanpumep,
10,6 9B). fetekTop PN MoxeT 0GHaPYMTb GonbLUMHCTBO cmecel JIOC. MNoTeHuman noHu3aummn pasnuyHbIX
BELIECTB MOXHO HaWTW B Pa3nM4YHON nuTepaType WnK Nory4vuTb JaHHbIE OT NOCTaBLUMKa camoro npubopa.
MpuHumn pa6oTbl AeTekTOpoB N3P C NOBbILLEHHLIM OTPAXXEHWEM MOMEX OCHOBAH Ha aacopbuumn cmecu JIOC
Ha NONUMEPHYIO NneHKy. Mpu HabyxaHuM NONMMMEPHON NIIEHKM YBENMUYUMBAETCS €€ TonwmHa. Takoe usmeHe-
HUE TONLMHLI NAIEHKW ONPEeAEensiioT No KO3(PMULUEHTY OTpaXKeHUs TONICTOTO Crosi C NOMOLLbIO CBETOAMOAHON
namneol.

Mpumevanue — OuanasoHel cogepxanus JIOC, 3afaHHble ANA KaXaoro Tuna AeTekTopa, Korja 3To Kkacaercs
U3MEpPEHUA CMECU B YCNOBUAX OKPYXatoLel cpefbl, He SIBMSAIOTCS 3KBUBANEHTHBIMU BBUAY Pa3nUYHOro Xapakrepa npuH-
LMnoB AeTekTUpoBaHus. [laxe ecnu kaxablil AeTekTop OyaeT oTkanMbpoBaH ¢ NOMOLLbIO OfHOW 1 TOI Xe KanubpoBOYHOM
ra3oBoil cMecH, TO 3TO He NpPUBEAET K IKBUBANEHTHOCTU U3MEPEHUIA B YCNOBUSAX OKpyXalolen cpefibl. 3HayeHue co-
Aepxanus cmecu JIOC, nonyyeHHoe oT noboro Takoro AeTekTopa, He ByeT akBUBaNeHTHO 3Ha4YeHuamM JIOC unu obmx
neTy4unx opraHudeckux coeguHenunin (ON1IOC), onpeaeneHHbiM o ISO 16000-6.

5 MNpoBeaeHue ncnbiTaHUM

5.1 TpeGoBaHUA K UCNBITAHUAM

5.1.1 KonuuyecTBo npo6

McnbiTaHua cnegyet npoBoauTb Ha ogHom aetektope JIOC. Opyron aetektop JIOC MOXHO UCNONL30-
BaTb A4Ns ONpeaeneHnsa cTeneHun otpasneHuna (cm. 5.4.10).

5.1.2 NocnegoBateribHOCTbL UCNbITAHUNA

B Hauane cepuu 0mKkHO BbITb NPOBEAEHO UCMbITAHWE HA NadeHME C BbICOThI. [lpyrue UcnbiTaHus, ycra-
HOBIEHHbIE B 5.4, AOMKHbI ObITb NPOBEAEHbI B MOCNEA0BATENbHOCTU, ONPEAENEHHON OpraHn3aumuen, Bbinos-
HFIIOLLleVI 3TN UCMbITAHUA.

5.1.3 NMoaroroBka aetekropa JIOC nepen ucnbiTaHuem

Hetektop NOC He0OX0AUMMO NOATOTOBUTL K UCTILITAHUSAM W YCTAHOBUTBL TakuMm e 00pa3oM, Kak npu
0ObIM4HOM MPUMEHEHNU, B COOTBETCTBMU C WUHCTPYKLUMAMU NO IKCMnyaTauuu, BKIOYaS BCE HeoOXOauMble
KpenneHus, HayanbHble HAaCTPOWKK, KanMBpPOBKY U BpemMsi nporpesa. YUtobbl COXpaHUTb AeTeKTop B paboyem
COCTOSIHUM, KanMBPOBKY U HACTPOIKM, BKMOYASA HACTPOWKY HYMS M HACTPOMKY AMana3oHa, MOXHO OCYLLEeCT-
BINATL, NpuU HGO6XO/1VIMOCTI/I, B Ha4yane Ka>gaoro UcnbitaHuA.

a) [detekTopbl, NMTaemble OT akKyMynsATOpHOW Batapeu: Ecrnv npegycMmoTpeHa MHAUKaUWUST COCTOSHUSA
GaTtapeu aAns 4eTEKTOPOB C MMTaHUEM OT BCTPOEHHON BaTtapen, TO XapakTep U Lenb 3TON uHAuKauumu Heobxo-
AUMO NPOBEPUTL MO UHCTPYKLUK.

b) OeTekTopbl C NporpaMMHbIM ynpasneHunem: B geTekropax ¢ nporpaMmmHbIM ynpasneHnem Heobxoau-
MO Y4YMUTbIBATb PUCKM, BOZHUKAIOLLME B pesynkTaTte ownbOoK B Mporpamme, BKIOYas HEONPeENeHHOCTH npe-
o6pa3oBaHus M oLWMOKM nepegayn AaHHbIX.

5.1.4 SkcnnyaTauMoHHble TpeboBaHus

PyKOBO,qCTBO no aKkcnnyatauMoHHbIM TpeﬁoBaHMﬂM, YCTaHOBJIEHHbLIM B UCMNbITAHUN, NPUBEAEHO B NMpu-
noxexun A.

5.2 UcnbiTaTenbHOe o60pyaoBaHue

PekomeHayemoe o6opyaoBaHue AN nogadu rasza 3akpbiTOro, NMPOTOYHOMO UMM KaMEPHOro Tuna npu-
BeEHO B npunoxeHun B. Tawke MOXeT ObITb NCNONb30BAHO anbTepHaTUBHOE oGopyaoBaHue. Heobxoaumo
crnefoBartb METOAMKE UCMbITaHUA, ONPEeAeneHHon AN Kaxaoro meroga. B cryvasx, korga Ans Beoga uc-
MbITAaTENbHOrO rasa B AETEKTOP MCMOMb3YIOT MacKy, KOHCTPYKUMUA U (PYHKLUMOHUPOBAHME Macku (0CoBEeHHO
JaBneHne u CKOPOCTb BHYTPU HEE) HE AOSKHbI OKa3blBaTb HEAOMYCTUMOE BMUMSAHUE HA OTKIMUK AETEeKTopa Unu
nosnyyaemble pesynerarhbl.
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Heo6x0a1Mmo 1Cnonb3oBaTk Kamepy, KOTOPYHO MOXHO repMETU3UPOBATL U KOHTPOSIMPOBATL B HEN YCIO-
BUSI TEMNEPATYPbI, BNAXHOCTU U KOHLEHTPaLUMKU NCNbITaTeNbHOro rasa. Kamepy usrotaBnmealot u3 marepua-
OB, He cnocobHbIX B 3HAUUTENbLHOW cTeneHn abcopbuposare U gecopdbuposartb cmecu JIOC, Hanpumep u3
HepxkaBetoLleit ctanu. OnucaHwe Tuna UCnbITaTeNbHOro 060pPyA0BaHUA AOMKHO ObiTb NPUBEAEHO NpU yKasa-
HWUW pesynsTaToB UCMLITAHUA B NIUCTE TEXHMYECKNX YCIIOBUN.

WcnbiTaTenbHoi natopatopuu pekoMeHAYETCA NPOKOHCYNETUPOBATLCA C U3FOTOBUTENIEM B OTHOLLE-
HUU ONpPeaeneHust KOHCTPYKLMKU Macku. M3rotoeutenb JOMKeH NpeaoCTaBUTh NOAXOAALLYIO MAcKy Hapsiay
onucaHWeM NpeanaraemMoro AaBneHUs N 3HAYEHUEM BENMUYUHLI NOTOKA ANA NPUMEHEHUA UCNLITATENbHBIX
rasos ¢ getektopom JTOC. Bce apyrne meTogbl, yCTAHOBNEHHbIE B MEXAYHAPOAHBIX CTAHAAPTAX UNKU TEXHUYE-
CKUX YCMOBUSIX, CreayeT UCMOMb30BaTb NPU YCIOBUMU, UTO Takue METOAbI NPOAEMOHCTPUPOBAHLI HE3aBUCUMO
OT nx 060CHOBAHHOCTMN.

5.3 YcnoBua ond ctTaHOapTHOrO UCMbITAHUA Ha OTKIIUK

5.3.1 Temnepatypa

Ecnu He yka3aHO MHOE, TO UCNbITAHMA AOMKHbBI OCYLLECTBNATLCA Npu TemnepaTtype (20 £ 5) °C, npuyem
konebaHus TemnepaTypbl He JOSKHbI BbIXOAUTb 3a Npeaernbl YKa3aHHOrO MHTepBana B TEH4E€HME BCEX UCTbI-
TaHWi.

5.3.2 aBneHue

Ecnu He yka3aHO MHOe, TO UCMbITaHWSA 40SHKHBI OCYLLECTBAATLCS NPU AaBRNEHMU B AuanasoHe ot 86 a0
108 klMa, npuyem gaBneHne JOSMKHO COXPAHATLCA NOCTOSAHHLIM B Npeaenax 1 kfMa B Te4eHne Bcex ucnbita-
HUN.

5.3.3 BnaxHocTb

Ecnu He ykazaHO MHOE, TO UCNbITAHWUA AOMKHbI OCYLLUECTBAATLCA NPU OTHOCUTENLHOW BRaxHocTu (RH)
B npeaenax (50 £ 30) %, npuyeM OTHOCUTENbHAS BMAXHOCTb AOMKHA OCTaBaTbCA MOCTOSHHOW B npeae-
nax = 10 % B Te4eHWe BCEX UCTILITAHUIA.

5.3.4 HanpsixxeHune

Ecnu He ykasaHO MHOE, TO NPUMEHSAIOT AETEKTOPLI, paboTatowme OT CUCTEMbI NUTAHUA ANS NPOMbILL-
NEHHbIX NPeANPUATUI U NUTalOLWMECA OT NOCTOSAHHOro Toka (DC) ¢ 3agaHHbIM 3Ha4YeHnem, B npeaenax £ 2 %
OT PEeKOMEHA0BAHHOIO N3roToBUTENEM Hanpsi>XeHns SNeKTponuTaHus U 4acroTbl.

Mepea Ha4anoM Kaxaon Cepuu UCMbITAHMI AETEKTOPbI, paboTailolme OT akKkyMynATOPHbIX Bartapen,
AOIMKHbI OCHALLATLCA HOBLIMU UM NOMHOCTLIO 3apsKeHHbIMKU DaTapesamu.

5.3.5 OpueHTtauums

Detektopbl JTOC 4omkHbl ObITb UCTIbITAHbI B MONOXXEHUU, PEKOMEHAOBAHHOM M3rOTOBUTENEM U YKa3aH-
HOM B MHCTPYKLUMM NO SKCNnyaTaumu.

5.4 MeTtoabl UCTNbITAHUHA

5.4.1 CtaHOapTHOE UCMbITAHME HA OTKIUK

5.4.1.1 CTaHaapTHbIA UCTLITATENbHbIN ra3

B cocTtae ctaHAapTHOrO UCMLITATENBHOIO rasa AoSHKHbl BXOAWUTb CEAYIOLLME KOMMOHEHTBI.
a) [ina netekTtopos Ansa onpeaeneHusa cmecu JIOC:

1) KOMNOHEHTLI ra3a [geTekTopbl TMNa | 1 Tuna |l ABNAOTCA BbICOKOYYBCTBUTENbHLIMU AETEKTOPAMM;
aetektop Tuna lll ABNsieTca 4ETEKTOPOM C HU3KOW YYBCTBUTENbHOCTbIO]:

I) AeTekTop NonynpoBOAHUKOBOrO TUNAa: rasoeas cmech JIOC, cocrosias u3 H-0KTaHa 1 Keunona;

1) aetekrop ®UL;: rasosas cmechb JIOC, cocTodawasn u3 TonNyona, H-AeKkaHa, a-NMMHeHa, 1 MeTUnu-
300yTUNKETOHA;

11I) netektop N3BP: razoeas cmechb JIOC, cocrosiLias 3 Tonyona, H-gekaHa, o-nMHeHa, MeTunuso-
OyTunkeToHa, n-anxnopbeHsona u GyTunauerara;

2) KOHUEHTpauus rasa; 4 BCEX TUMOB AETEKTOPOB 00LLas KOHLEHTpaLMS KaXA0ro KOMNOHEeHTa rasa
AOMKHA cOcTaBnATh 300 MKr/MS. KaXkablit KOMNOHEHT ra3a B CTaHAaPTHOM UCTIbITATENLHOM ra3e AOMKEH UMETb
TY >K€ KOHLEHTpaumio. Ecnn aT0 HEBO3MOXHO BBMAY HanNMuus NpeienoB NpuMeHeHusi npubopa, KOHUEHTpauus
JOMKHa ObITb YCTAHOBNEHA MAKCMMAaNbHO HU3KOM ANS M3MEPUTENbLHOIO AnanasoHa aetektopos JIOC.

b) Ons perexkropos otaentHbIx IOC:

1) KOMNOHEHT rasa: LieneBoW ra3, ykasaHHblil B TMCTE TEXHUYECKUX YCNOBUI aAns aetektopa J10C;

2) KOHUEeHTpauus rasa: ogHa yeTBepTasi KOHLEHTpaLUK KanubpoBOYHOIO rasa, YCTaHOBMEHHON U3-
rOTOBUTENEM, NPU 3TOM OHa AOMKHA ObITb HUXMKE 1 mr/m3.
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BbIGupatot AETEKTOP C Y4ETOM U3MEPSIEMbIX KOMMOHEHTOB rasa. NMpumeHsIoT Kputepun ansa soibopa nc-
MblTaTENbHLIX rA30B B COOTBETCTBUM C NpUoxeHnem C.

HeonpeaeneHHOCTb 3HAaYEHUA KOHLEHTPAaLMKN UCMbITAaTENLHOIO ra3a He oSmkHa npesbiwaTb 5 %. Ctax-
OapTHbIA UCMbITAaTENbHbIN a3 MOXHO NOAaBaTb, HaNpUmep, u3 0anmnoHOB UMM METOAOM C UCMONb30BAHUEM
anddyaHon Tpydku (cM. npunoxenue D) unu merogom TpyOku Anst KOHTPONSA NPOHMKAatoLWen CNOCOBHOCTH.

MpuMeyaHUe — KoHUeHTpaLMIO rasa BeipaxatoT kak Maccy JTOC B o6beme 1 M3 npu cTaHAapTHLIX YCHOBUSX
Temnepatypbl 20 °C n gasneHuna 101,325 klMa.

5.4.1.2 MeToguka ucnbltTaHus

Detektop NOC noasepraloT BO3AENCTBMIO YMCTOMO BO3Ayxa A0 TEX MOpP, NOKa He OyayT AOCTUIHYTHI
cTabunbHbIe YCNOBUSA UCNbITAHWUIA, yKa3aHHble B 5.3.1, 5.3.2 1 5.3.3. MNMokasaTenb AomkeH PUKCUpOBaTLCA Kak
3Ha4eHne CMeLeHnsi. ATMOCKEPHDbIN BO3AYX MEHSIIOT HA CTaHAAPTHbLIA UCMbLITATENbLHBLIN ra3 U 3anucbiBaloT
KOHEYHbI nokasarternb.

5.4.2 NoareBepxxaeHne TOYHOCTU

Mocne kanMbpoBKM M HACTPOWKu B cooTBeTcTBUM C 5.1.3, getektop JIOC noasepraloT BO3AEHCTBUIO
rasa, CoCtaB KOTOPOro COOTBETCTBYET 5.4.1.1, nNpu YeTbipex 3HaYEHUSX KOHLEHTpauun, paBHOMEPHO pacnpe-
AEneHHbIX Mo ANanas3oHy u3MepeHus. STOT AuanasoH onpeaeneH MUHUManbHON N MakcumarnbHOW usMepse-
MbIMW KOHLIEHTPaLMAMU, MPU STOM HAYUHAKT C MUHUMASIbHOM U 3aKaH4YMBalOT MakCMMarbHOM U3 BbIGpaHHbIX
KOHUeHTpauui raza. Takas onepauus AOSKHa OCYLLECTBMATLCA NocnefoBaTenbHoO TpU pasa.

5.4.3 CtaHpgapTHOE UCNbITaHME HA CTaOUIILHOCTb

5.4.3.1 VicnbiTaHWe Ha KpaTKOCPOYHYIO CTabUNbHOCTb

Onsa takux ucnbitaHuint getektop JIOC, pabotatowmin 0T akKyMynsaTopHon 6atapeun, no mepe BO3MOX-
HOCTW JOJDKEH NUTATbCA OT BCTPOEHHbIX Batapei. B npoTUBHOM cnyyae MoXeT ObiTb UCNONb30BaH BHELUHUMW
MCTOYHMK MUTaHUSA.

CTaHgapTHOe ucnbiTaHe Ha OTKAKWK, NpuBeaeHHoe B 5.4.1, A0mMKHO ObITb NOCNEA0BaTENLHO NPOBEAEHO
nATb pas ¢ uHtepsanom 900 c. 10 OKOHYaHMM KaXAOro UCNLITAHNA (PUKCUPYIOT KOHEYHbIW nokasaTenb Ans
UcnblTaTeNbLHOrO rasa.

KonebaHus KOHEYHOro nokasartens Ans UCMbITaTeNbHOrO raza He AOMMkHbI NpeBbiwarb + 20 % or npo-
MEXYTOYHOrO nokasarens.

5.4.3.2 UcnbiTanue Ha gpeind

Oetektop NOC pomxeH paboTtatk HENPEPLIBHO HA YUCTOM BO3ayXe B TedeHue 8 4. Hynesow MOMEHT
BPEMEHMN A0mkeH OblTb ONpeaeneH kak KOHeL nepuoaa nporpeea. B HyneBoe Bpems U Yepes kaxable asa
Yyaca, AOMKHO ObiTb NPOBEAEHO CTAHAAPTHOE UCTILITAHME HA OTKNUK B COOTBETCTBUM € 5.4.1 1 3ahuKCMpoBaH
KOHEYHbIV nokasarenb A UCMbITAaTENbHOrO rasa.

Kone6aHns KOHEYHOro nokasartensi Ans UCTILITAaTeNbHOrO rasa He AOMkHbI NpeBbiwartb + 20 % oT npo-
MEXYTOUYHOro nokasarens.

5.4.4 VcnbiTaHne Ha BO3AENCTBME TEMNepaTypbl

3710 ucnbiTaHue cnegyer NPOBOAUTL B UCTILITATENIbHON Kamepe, o6ecneunBatowlein nogaepxaHme TeM-
nepartypbl B NPOCTpaHCTBE BOKPYr AgeTtekTopa JIOC B npegenax £ 2 °C 0T yCTaHOBEHHOW TeMnepartypbl. Kor-
Aa Temnepartypa BHYTpU kKaMmepsbl ¢ aeTektopom JIOC aocturna onpeaeneHHoro 3Ha4YeHus u ctabunuampoBa-
nace, aetektop JIOC Heobx0aMMO NOABEPrHYTL CTAHAAPTHOMY UCMLITAHMIO HA OTKNWK B COOTBETCTBUM C 5.4.1,
MCNOMb3Ys OYULLIEHHbIN BO3AYX U UCMbITATENbHbIN A3 NPU TOW e Temnepartype. [nAa Toro 4ytobbl n3bexarb
KOHAEHCaUMKW, ToYKa POCbl YUCTOrO BO3AyXa UM UCNLITATENbLHOIO raza AomkHa ObiTb HUXE MUHMMANbHOW
TeMneparypbl B UCNbITaTENBHOM KaMepe 1 0CTaBaTrbCA NOCTOAHHOM B npouecce ucnbiradus. Jerekrop JIOC
Heo6xo0auMO ucnbiTath Npu Temnepatype 5 °C, 20 °C u 40 °C.

PacxoxxaeHne mexay KOHeYHbIM nokasarenem, Nosy4YeHHbIM NPU UCNbITAHMKU NPU KaXKA 0N YCTaHOBIEH-
HON TemnepaType n 3Ha4YeHUeM, Nony4eHHbIM npu 20 °C, He AOMMKHO NpeBbIWAaTh + 20 % OT 3TOro nokasarens.

5.4.5 UcnbiTaHue noa AaBneHueM

BnuaHue nsmeHeHusa gasneHusa Habnoaaiotr, nomectus aetekrtop JIOC B ucnbiTaTenbHyl0 KaMmepy, KOTo-
pasi N03BONAET MIMEHATL aTMOC(PEepHOE AaBNEHNE.

McnbiTaHne cneayetr NpoBOAUTL B COOTBETCTBMU C 5.3, 3a UCKIIOYEHMEM NMPUMEHEHUS YCNOBUW ANA
Aasnenus. CtaHaapTHOE UCMbITAHME Ha OTKITMK B COOTBETCTBUM C 5.4.1 npoBoaAT npu aAasneHuax 100 kMa,
80 kMa 1 110 kMa ¢ nonyckom * 3 kMMa. [laBneHne nogaep>kuBaioT Ha YCTAHOBNEHHOM YPOBHE B TeHeHWe 5 MuH
nepea Ha4yanoM KaXxxaoro MCnbiTaHus.

PacxoxxaeHne Mexay KOHEeUYHbIM nokasaresieM, NonyvyeHHbIM npu aasneHun 80 kMa v npu 110 kMa, u
KOHEYHbIM 3Ha4YeHueM npu 100 klMa He aomKHO npeBbiwaTh + 20 % OT 3TOro NoKasarens.
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5.4.6 VicnbiTaHWe Ha BNaroCTOMKOCTb

UcnbiTaHue cnegyer npoBOAMTL B COOTBETCTBMM C 5.3, 3a UCKMOYEHMEM NMPUMEHEHUS YCIOBUIA ANA
BRaXHOCTW. CTaHAapTHOE UCNbITaHWE Ha OTKMWK B COOTBETCTBUM C 5.4.1 NpoBOAAT NPU OTHOCUTENLHOW BRaX-
HocTu 20 %, 50 % 1 80 % c HeonpeaeneHHOCTbLIO He bonee 3 %. Oetektop JIOC cHayana gomxkeH ctabunu-
3uposatbea npu (20 + 2) °C u RH 50 %. [na ucnbitaHuii Npu KaxKaom 3Ha4eHUu BraXKHOCTK getektop J1IOC
[OMKEH 9KCMOHUPOBATLCA B TEYEHUE KaK MUHUMYM 15 MUH B NOTOKE YMCTOro BO3AyXa, a 3aTeM UCNbITaTenb-
HOro rasa ¢ TEM Xe 3HaYEHUEM BNaXKHOCTH.

PacxoxaeHue mexay KoHedHbIMK nokasatensmu npu RH 20 % u 80 % 1 KOHEYHbIM nokasatenem npu
RH 50 % He gomkHOo npesbiwaTb £ 30 % OT 310r0 nokasarens.

5.4.7 OnpepeneHune CKOPOCTU NOTOKA BO3ayXxa

UcnbiTaHwe cnegyet NpoBOAUTL ANA AETEKTOPOB AUPAY3nOHHOro Tuna. BnusiHue ckopoctu Bo3ayxa
OLEHMBAIOT, NOMeCTUB AeTekTop JIOC B UCMbITATENbLHYIO KAMEpPY, NOAXOAALLYIO AN UCMONb30BaHUSA YUCTOrO
BO34yxa W UCMbITAaTENbLHOro raza. BxogHoe oTeepctue Ans rasa y gerekropa JIOC gOMKHO ObITb OPUEHTUPO-
BaHO OTHOCUTENbLHO HanpasBneHWsi NoToKa Bo3ayxa crieayowmum o6pasom:

a) AaTYUK OPUEHTUPYIOT HEMOCPEACTBEHHO B HanpaBneHUn NoTokKa;

b) naTumk opueHTUpyIOT B 0BpaTHYIO HanpaBreHUO NOTOKa CTOPOHY;

C) AaTYMK OPUEHTUPYIOT NOA NPAMbBIM YINOM K HanpasneHuMio NoToKa.

HanpasneHus noToka, KOTOpbIE HaNpAMYI0 3anpeLLaloTca U3roTOBUTENEM B MHCTPYKUMM NO 3KCnMya-
Tauum, AOMKHbI ObITb MCKMIOYEHbI U3 UCTILITAHMA. HanpaBneHns noToka, KOTopble He Tak 4acTo UCMOMb3yioT
Ha npakTuke BBMAY KOHCTPYKUMU aeTtekTopa JIOC, Takke MOXHO UCKIIOYUTL U3 UChbITaHus. Bee ncknioueHusa
HeobxoaMMO yka3aTb B MPOTOKONE UCMbITAHMWNA.

Heo6xoanmo NpoBECTU CTaHAAPTHOE UCMbLITAHWE Ha OTKNUK, NpuBeaeHHoe B 5.4.1, n 3acdukcupoBarb
KOHEeYHbI nokasarenb ANns UCMblTaTenbHOro rasa. MiamepeHus A0mkHbl NPOBOAUTLCA NPU CKOPOCTU NOTOKA
Bosgyxa 0,3 m/c n 0,1 m/c ¢ gonyckom £ 0,05 m/c.

PacxoxaeHne Mexay KOHeYHbIMKU NoKasaTenaMmu npu CKopocTu notoka Bosayxa 0,3 m/c u 0,1 M/c u Ko-
HEeYHbIM MoKasarenem npu Hynesoi CKOPOCTH BO3AyXa He AOSMKHO npeBbIwaTh + 20 % OT 3TOro nokasarens.

5.4.8 UcnbiTaHne BpeMeHU OTKNUKA U BPpeMEeHU BOCCTAHOBIEHUSA

Oetektop NOC agomkeH 6bITb NOABEPTrHYT NO3TANHLIM U3MEHEHUSAIM OT YUCTOrO BO3Ayxa 0 CTaHAapT-
HOr0 MCMLITATENBHOIO rasa u OT CTAaHAAPTHOIO UCMLITATENLHOrO ra3a A0 YUCTOro Bosgyxa. Heobxogumo ua-
MepuTb Bpemsi oTknuka t(90) n Bpemsi BocctaHoBnenus t(10). Ansa ouenku t(90) u t(10) nuutepean cbopa aax-
HbIX JOMDKEH COCTaBNATbL MUHUMYM 2 C. Pesynbsrathbl ucnoitaHua aetektopa JIOC 6e3 ucnonb3osaHusa KapTbl
NaMsTU WUIK KapTbl BbIXOAHLIX AAHHbIX JOIDKHbI ObITh NOATBEPXAEHbLI AOKYMEHTANbHO UHLIMU CPEACTBAMU,
TakuMu Kak BUAE03anuch.

Bpewms otknuka t(90) gormkHO cocTaBnAaATbe Makcumym 300 ¢. Bpema BocctaHosneHus t(10) aomkHo co-
cTaBnsaTb Makcumym 600 c.

MpumevyaHuns

1 Bpems otknuka t(90) npeacraBnsaeT cobolt BpeMEHHOW HTepBan, NpyU yYCnoBuUn HaxoxaeHua agetekropos JIOC B
COCTOSIHUM U3MEPEHUA, MeXly MOMEHTOM, Korla Ha BXoAe AUCTaHUMOHHoro aatvuka J1OC unu getektopos JIOC ¢ uHTe-
rpuposaHHbiM AatunkoM JIOC npon3aBoauTCcs MrHOBEHHasi CMEHa YMCTOro Bo3gyxa Ha CTaHAapTHbLIN UCNbITaTeNbHbINA ras,
N MOMEHTOM, Korfa oTKNuK gocturaet 90 % oT KOHEYHOro nokasaTens.

2 Bpems BoccTaHoBneHus t(10) npeacTtaBnsieT coboi BpeMeHHOW UHTepBan, NPU YCNOBUW HAXOXAEHUs AETEKTOPOB
J10C B coCTOSIHUM U3MEpeHUs, MeXly MOMEHTOM, Korfla Ha BXoAe AUCTaHUMOHHoro aatduka JIOC unu gerektopos JIOC
C UHTErpupoBaHHbIM AaTYUKOM NPOU3BOJUTCH MTHOBEHHAA CMEeHa YMCTOro Bo3fyxa Ha CTaHAapTHbIA UCMbITATENbLHLIA ras,
N MOMEHTOM, Korfia OTKIMWUK JOCTUraeT ycTaHoBneHHoro npoueHTa (10 %) OT KOHEYHOro nokasatensa Ansi cTaHfapTHOro
MCMbITaTENbHOro rasa.

5.4.9 OnpepeneHue nomex

YysctBuTENbHOCTL AeTekTopa JIOC K ApyrMM razam OLEeHMBAIOT C NOMOLLIbIO METOAMKU UCTILITAHUIA, NPU-
BeAEeHHOW B 5.4.1, 32 UCKNIOYEHUEM TOr0, YTO B 3TOM UCNbITAHUU B UCNLITATENbLHLIN ra3 AOMmKeH ObITb 406aB-
NEH MoKCU/, yrnepoaa KoHLeHTpauumeii (2 800 + 140) mr/m3.

HetekTopbl U] MOXXHO HE UCMLITLIBATL HA ONPeAEneHne NoMex OT Anokcuaa yrnepoaa. Ecnu melua-
lome rasbl B COOTBETCTBYIOLLMX KOHLIEHTPALMAX NEepPEeYncneHbl U3rotoButenem, To HeobxoaumMo UCnbITaTb
oTknuk getekropa JIOC ansa aTux rasos.

KoHeuHbI nokasarenb AN AMokcuaa yrnepoaa He 4omkeH npesbiwaTb 20 % OT KOHEYHOro nokasarens
CTaHAAPTHOIO UCNbITAHUA HA OTKITUK.
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5.4.10 AcnbiTaHue Ha OTpaBneHue

Detektop NOC B paboyem cocTositHuM nNoaBepratoT Bo3gencrTeunio rekcametungucunokcana (TMAC) kox-
LeHTpaumen (6,6 + 2,2)-104 mkr/m3 B Teuenne 60 MuH. UcnbiTanus Ha BospaeiicTeue MAC MOKXHO NPOBOAUTL
C ucnonb3oBaHWeM Cyxoro rasa. Ecnu orpasnsiowme rasbl B COOTBETCTBYIOLMX KOHLEHTPALMSAX NEPEYNCIIEHDI
M3roTOBUTENEM, TO CreayeT NPOBECTU UCTLITAHUE HA OTPaBNeHne ANA TUX rasos.

Mo ucrevennn 60 mun getektop JIOC B paboyeM COCTOSHUU CneayeT NOABEPTHYTb BO3AEWCTBUIO YNCTO-
ro Bo3ayxa B Te4eHue 60 MuH ¢ nocneayowmM CTaHAAPTHLIM UCMbITAHWEM HA OTKIIMK B COOTBETCTBUM € 5.4.1.

PacxoxaeHue mexay KOHEYHbIM MoKa3aTeneMm CTaHAapTHOrO UCNLbITAHMA HA OTKIMK MOCHE UCNbITAHUA
Ha OTpaBNEeHWe M KOHEYHbIM MoKasaTeneMm CTaHAapTHOro UCMbITAHWA HA OTKNWK Nepes UCNbITAHMEM Ha OT-
paBrnieHne He AOMKHO npesbiwath + 20 % oT 3Toro nokasarens.

5.4.11 UcnbiTaHue paGboTbl BHE Anana3oHa U3MepeHuit

Oetektop JIOC B paboyem COCTOSAHMM NOABEPralT BO3AECNCTBUIO UCMLITATENbLHOIO ra3a C TEM Xe ca-
MbIM KOMMOHEHTOM, YTO U B CTAHAAPTHOM UCMbITATENBHOM rase. KOHLeHTpauus ucnbITatenbLHOro rasa Aomk-
Ha ObiTb B 1,5 pasa Bbllle, YeM BEPXHUI npeaen U3MepuTenbHOro AuanasoHa Anst 3 MUH, ecnu Npu 3TOM
KOHUEHTpaUMs He BbIXOAWUT 32 HWXHUIA Npeaen A0NyCTUMOW KOHLIEHTPaLMK B3PbIBYATLIX BELLECTB. 3aTem Je-
TekTopbl JTOC nogBeprator BO3AENCTBUIO YUCTONO BO3Ayxa B TeueHue 20 MUH C nocneayiowmmM CTaHaapTHbIM
UCNbITAHWEM Ha OTKIINK B COOTBETCTBUM C 5.4.1.

PacxoxaeHne Mexxay KOHEeYHbIM NoKa3aTeneM CTaHAapTHOIO UCTILITAHMA HA OTKIMK nocne paboTbl BHE
M3MEpPUTENBLHOTO Auana3oHa U KOHEYHbIM NMOKa3areneM UCTbITaHWA Ha OTKIUK nepen paboToin BHE M3Mepu-
TENbLHOro gnanasoHa He JOMMKHO npeBbiwarh + 20 % OT 9T0ro nokasarens.

5.4.12 UcnbiTaHue Ha NnaileHUue C BbICOTbI

Mepen ucnbiTaHMem 1 Mo €ro 3aBepLUEHUN AETEKTOPLI NOABEPralOT BO3AEMCTBUIO YNCTOIO BO3ayxa C no-
crneaylowmmM CTaHAAPTHLIM UCTIbITAHWEM HA OTKIMK B COOTBETCTBUM C 5.4.1. YnakoBaHHble aeTekTopbl 6po-
caloT ¢ BbiCOTbl 1 M (nepeaBwkHble) unu 0,3 M (MopratuBHbie) HA OETOHHYIO MOBEPXHOCTL WM HaGnaawT
cBoboaHoe nageHue. Ecnu n3rotoButens peKoMeHAyeT UCNONb30BaTh AETEKTOP B dyTnApe ANSA NEPEHOCKHM,
UCMbITAHNE [JOIPKHO OCYLLECTBNATLCA B 3TOM dhyTnspe.

5.4.13 VcnbiTaHue Ha BUOpaLUIO

5.4.13.1 UcnbiTatensHoe o6opyaoBaHue

MawmHa ans sBubpaunoHHbBIX UCNBbITAHUI A0SMKHA COCTOATb M3 BUOPALMOHHOrO CTonMka, obecneunsatio-
Liero Bubpaumio nepeMeHHol YacToTbl U NEPEMEHHOTO CMELLIEHUA (0T MaKCMMyMa A0 MUHMMYMA), C YCTaHOB-
NEHHbIM Ha CTONKWKEe AETEKTOPOM, B COOTBETCTBUM C ONUCAHHBLIMU HIKE NpoLeaypaMu.

5.4.13.2 MeTtoauka

YnakoBaHHbIi LETEKTOP YCTAHABNUBAIOT HA BUOPALMOHHBINM CTONUK TakK Xe, Kak Ansi CEPBUCHOIO UC-
Nonb30BaHUSA, BKITIOYAsA BCe ynpyrme onopsl 1 Noaaep>uBalowue unu yaepxvseatowme yCTpoucTea, KoTopble
nNpeaoCTaBnAlTCA B KAYECTBE CTaHAAPTHLIX AeTanen AeTeKTOPOoB.

YnakoBaHHbI AETEKTOP AOMKEH ObITb 3anNuUTaH, YCTaHOBMEH HA BUOPALMOHHYIO UCNLITAaTENbHYIO MaLlm-
HY U NOABEPrHyT BO3AENCTBUIO BUOpaLuMm nocneaoBarTenbHO B KaXaon U3 Tpex NioCKOCTEN, napannenbHbiX
Kayka,0i M3 Tpex rMaeHbIX 0Cel AeTeKTopa. YnakoBaHHble AETEKTOPb! AOMKHbI BUOpMpOBaThL B AMANa3oHe Ya-
CTOT, YCTAHOBSIEHHOM NPU aMNiUTYAHOM UM MAKCMMasibHOM NOCTOSIHHOM YCKOPEHUU, 3aaaHHOM B 5.4.13.3,
B TeueHue 1 4 B KaKA0N U3 TpeX B3aUMHO NEPNEHANKYNAPHLIX NNOCKOCTEeN. CKOPOCTb MU3MEHEHUS YaCTOThbl HE
AorpkHa npesbiwatb 10 My/mun. Mepea v nocne 3aBepLueHnsa UCNbITaHUA He0OX0AMMO NPOBECTU UCNbITAHUE
Ha CTaHAAPTHLIN OTKIIMK B COOTBETCTBUU C 5.4.1.

5.4.13.3 YpoBHu Bubpaumi

[N ynakoBaHHbIX AETEKTOPOB 3HAYEHUS BUOPaLMI AOIDKHbI ObITb CNEAYIOLLUMU:

- ot 10 go 30 'y, 1,0 MM ABOWHOM aMNNUTYAbI;

- ot 31 go 150 I'y, 19,6 M/c2 NKK yCKOPEHMS.

5.4.14 cnbiTaHue Ha U3MEHEHMEe HANPSHKEeHUS UCTOYHUKA NUTaAHUSA

HerekTop JTOC gomkeH ObiTb HACTPOEH NMPU HOPMAIbHBIX YCIOBUSIX, YCTAHOBIMEHHbIX B 5.3, Npu HOMU-
HanNbHOM HAaNPSPKEHUM JMNEKTPONUTAHMSA, 3a4aBAaEMOM U3FOTOBUTENEM Kak peKoMeHAOBaHHOe paboyee Ha-
npsbkeHue aetekropoB JIOC u, B cnyyasix, €cnm 310 HeobxoAMMO, Kak HOMUHanNbHas Yactota. CTaHgapTHoe
UCnNbITaHME Ha OTKIUK B COOTBETCTBUM C 5.4.1 cneayet nposoauTb npu 80 % MUHUMANbHOrO HOMUHANbLHOTO
HanpspkeHus anektponutaHna n 115 % MakcumansHOro HOMUMHaNLHOIO HANPSHKEHUA ANEKTPONUTAHUSA.

Tam, rae usrotoButens aetekropa JIOC ycraHaBnuMBaeT AMAaNasOH HAMPSHKEHUS INEKTPONUTAHUSA, OT-
NMYaoLLMINCs OT YCTAHOBMNEHHOTO Bbille, AeTekTop JIOC aomkeH ObiTb UCNbITAH NPU BEPXHEM U HUXKHEM Npe-
AernbHbIX 3HAYEHUAX Anana3oHa HanpsKEHUA ANEKTPONUTAHUS, YCTAHOBIIEHHOTO U3rOTOBUTENEM.
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OetekTopbl, paboraiowme o1 akkyMynaTopHOM B6atapeu, MOXKHO HE UCTIbITLIBATL HA konebGaHust Hanpsi-
YKEHUA NEKTPONUTaAHUS.

PacxoxxaeHue mexay KoHeuHbiMKU nokadarensmu npu 80 % u 115 % HOMUHANbLHOIO HaNPAXEHUs INeK-
TPONUTaHUA OT KOHEYHOTO NoKasaTensa AN HOMUHANbHOIO HANPSXKEHUSA SNEKTPONUTAHUS HE JOSMKHO NpeBbl-
wartb + 20 % oT 3TOro nokasarens.

5.4.15 UcnbiTaHne Ha KPAaTKOBPEMEHHYI0 HEYCTOMYMBOCTb B 3NEeKTPONUTAHUMU

Detektop JNNIOC gomkeH ObiTb HACTPOEH NMPU HOPMAarbHbIX YCIOBUSX, YCTAHOBIEHHBIX B 5.3. [leTekTopbl
JNIOC posmkHbl ncnbITbiBaTLCA cornacHo IEC 61000-4-4, »xeCTKOCTb YCNOBMIA UCMbITaHUA 2. CneayeTt Ucnosnb-
30BaTb METOAMKY AN TUNOBLIX UCMbITAHUN. MPOAOIDKMTENLHOCTL UCTLITAHUIA AOIMKHA COCTaBNATL 1 MUH Ans
KaXxaon UCNbITyeMOn NUHUU UNK KapTbl. Takne ucnoiraHus ¢ getekropamu JIOC cnegyer npoBoAUTL B YUCTOM
BO3ayxe.

5.4.16 cnbiTaHue noa AenNCTBUEM INEKTPOMArHUTHOro NonA

Detektop JIOC noaneXxut WUCNbLITAHUIO METOAOM, UCNOSIb3YEMbIM B MWCMLITAHUAX HA YCTOWYMBOCTb
K 3NEKTPOMarHUTHOMY U3ny4eHuto, yctaHosneHHsiM B IEC 61000-4-1 u IEC 61000-4-3. TpeGoBaHMA K UCNbI-
TaHUIO AOMKHbI BbIMOSHATLCA NPU XKECTKOCTW YCIOBUM UCMbITAHUS 2 U CUNE SNEKTPOMAarHUTHOro nons 3 B/wm.

5.4.17 VcnbiTaHue eMKOCTH GaTapeu

Mpu NOMHOCTLIO 3apspkeHHON GaTapee B Havane UCNbITAHUA AETEKTOPbl AOMKHbI paboTtatk B YUCTOM
BO3JyXe B TEYEHHE:

a) 8 v, ecnu AeTeKTOPbI OCHALLEHbI BbiKNoYaTenem, KOTOpbIM yNpaBnsaeT Nonb30BaTernsb;

b) 10 4, ecnu HET BbIKNIOYATENS;

¢) NGO ANUTENbHLIN CPOK, YCTAHOBIEHHbLIN U3FOTOBUTENEM.

B kOHUE yCTaHOBNEHHOro nepnoaa Heobx0aMMO BbINONMHUTL CTAHAAPTHOE UCMbITAHME HA OTKIWK B CO-
OTBETCTBMMU C 5.4.1.

6 NpoTokon ucnbiTaHun

Kakablil MpOTOKON UCNBITAHUIA AOIDKEH BKAOYATh, Kak MMHUMYM, CneayoLwyo nHopmaumio:

a) 3aronosok;

b) HaumeHoBaHue n agpec naboparopuu;

C) YHUKanbHbIA MAEHTU(PUKALMOHHBIA HOMEP NPOTOKONA UCTNbLITAHUA (HANpUMep, CePUNHBLIN HOMED),
UAEHTUPUKALMOHHBIA HOMEP HA KaXAO0W CTpaHuue, YToObl rapaHTMPOBaTb NPU3HAHME BLIOPAHHON CTpaHULbI
YacTbIO MPOTOKONA, U YETKOE 0003HAYEHNE KOHLIA NPOTOKONA UCTILITAHUS;

d) HaumeHOBaHue U afipec 3aKkas3ynka;

€) naeHTUuKaumio UCNonNb3OBaAHHOTO METOAA;

f) onucaHue, napaMeTpbl U OAHO3HAYHYIO MAESHTUMDUKALMIO UCTILITYEMBIX U3AENUIA;

g) KOMMOHEHT(bI) ra3a U KOHUEHTPAaLUSA UCMONb30BAHHOIO UCMLITATENLHOIO ra3a;

h) MeToauKy ucnbiTaHus;

i) AaTy nonyvyeHus UCNbITyeMbIX U3AENUN, B Cry4asX, rae STO BaXKHO AN NOATBEPXKAEHUA U NPUMEHU-
MOCTU pe3ynbLTaToB;

j) pesynbrarbl UCNbITAHWUNA,

k) ®.N.0, AOMKHOCTL U NOANUCL WU IKBMUBANEHTHAs MHGOpMauMa Ana uaeHTudukauun nuu(a),
BU3UPYIOLLIEro(UX) AaHHbI NPOTOKON.

Konuu npotokona ucnbiTaHuii Ha ByMa)kHOM HOcuTene Takke AOSHKHbI BKMIOYaTb HOMEpa CTpaHuL U
obLee KonMYeCTBO CTPaHUL,.
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MpunoxeHue A
(cnpaBoyHoe€)

MepeyeHb 3KcnyaTaLuUMOHHbIX TPeO6OBaHUN

Tabnuya A.1— 3OkcnnyaTaunoHHble TpeboBaHuA

Moapasgen UcnbiTaHua OrpaHunyeHua gna obopynosaHus
5.4.31 VicnisiTarite Ha KpaTkocposHyio MN3ameH4YMBOCTL KOHeYHOro nokasatens: + 20 % oT nokasaTens
CTabunbHOCTb
5432 WcenbiTaHue Ha gpeiid MN3ameH4YMBOCTb KOHeYHOro nokasatens: + 20 % oT nokasaTens
544 McnblTaHWe Ha Bo3feincTeume + 20 % oT nokasatensa npu 20 °C (ucnbitanus npu 5 °C, 20 °C,
o TemnepaTypsl 40 °C)
545 VIChbITaHMe non AaBneHreM + 20 % oT nokasatens npu 100 klMa (McneiTaHua npu 80 KMa,
- A A 100 kMa, 110 kMa)
546 MCMbITaHmne Ha BRAroCTONKOCTS + 30 % ot nokasarens npu 50 % RH (ucnbitaHusa npu 20 % RH,
o 50 % RH, 80 % RH)
547 OnpenenexHne cKOPOCTU MOTOKA + 20 % ot nokasartens npu 0 m/c (ucnbiranuns npu 0,3 m/c,
" BO3ayxa 0,1 M/c)
5.4.8 VicnieiTarie BpeMeri oTknuka t(90) makcumym 3a 300 c, t(10) makcumym 3a 600 ¢
W BpeMeHU BOCCTaHOBMNEHNS
M3MeH4YMBOCTb KOHEYHOro NnoKasaTens ANA UCMbITaTeNbHOro
54.9 OnpegeneHne nomex rasa. MakcuMym 20 % OT KOHEYHOro nokKasartens craHfgapTHOro
UCMbITaHWA Ha OTKIUK
M3MeH4YMBOCTb KOHEYHOro NoKasaTena Nocne UCNbITaHus:
5.4.10 McnbitaHne Ha oTpaBnexne o
+ 20 % oT nokasaTens
5411 WcnbiTaHue paboTel BHe AnanasoHa M3MeHYMBOCTb KOHEYHOro NokasaTens Nocne UCNbITaHUA:
o namepeHui + 20 % oT nokasaTens
5414 WMcenbiTaHne Ha u3MeHeHne * 20 % noka3artens oT 100 %-HOro HOMUHaNBLHOIO HaNPAXEHUA
o HanpsP»KeHUsa UCTOYHUKA NMUTaHWA anekTponuTaHnsa (ucneitaHua npu 80 %, 100 %, 115 %)
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MpunnoxeHve B
(cnpaBoyHOE€)

WcnbiTaTenbHoe o6GopyaoBaHue

1— BBOJ, rasa; 2 — 30H4 Aatuuka; 3— getektop J1OC; 4 — BbIX0oj, rasa

PucyHok B.1 — Macka (cneBa), ucnoitaTesibHoe 060pyAoBaHue KamMepHOoro Tuna (crnpa.sa)

1— rasoBasl CMecb; 2 — yB@XHWUTENb, 0O60PYAOBaHHbIN TEPMOPEryIATOPOM, KOTOPbIA KOHTPONUPYET AaBNEHNE HACbILEHHOTO BOASHO-

ro napa, 4Yto6bl NOAAEPXMBATL OTHOCUTE/IbHYH B/IAXHOCTb Ha ypoBHe 20 %, 50 % wnn 80 % RH npu ctaHpapTHoit Temnepatype 20 °C;

3— 'X-MCJ[; 4 — rasoBblii X0NoAUNbLHUK; 5 — ra3oBblil 6asnoH WK rasoreHepaTopHasi cuctema; 6 — aetektop JIOC (MonynpoBOAHU-
KOBbI AeTekTop, POTOMOHU3ALNOHHBIA AeTekTop, AeTekTop VOP)

PucyHok B.2 — UcnbiTaTtensHoe o6opyfoBaHMe NpPoOTOYHOro Tuna

10
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Mpunoxexue C
(o6n3arenbHoe)

BbI60p ucnbITaTenLHOro rasa

C.1 Odetekropnbl J1OC

[aHHoe uccnefoBaHne 6bINO NpoBefeHo Ha TPex TUNoBbIX geTekTopax JIOC Ans onpegeneHns onTuMansHoro
COCTaBa MCMbITATENbHOrO rasa A1 KaX40ro U3 HUX. Bbino Mcnonb3oBaHo Tpy TUMOBLIX AeTekTopa, paboTalolwmx Ha pas-
NMYHbIX NpuHUMnax [MOIT (MeTann-okcuaHbIA nonynposogHuk), UL n U3P].

BbICOKOYYBCTBUTENEHLIN [ETEKTOp:

- MOT: Handy TVOC monitor FTVR-017;
- ®M: ppbRAE30002), ocHallieHRbIR YO-namnoii Ha 10,6 aB.

HuskouyBCTBUTENBHbLIA AE€TEKTOP:

- M3P: Handy VOC sensor VOC-121H3).

B tabnuue C.1 nokasaHbl BaXHble TEXHUYECKUE XapaKTEPUCTUKN TPEX PacCMOTPEHHbIX AeTekTopoB. OCHOBHbIe
CBOWCTBA 3TUX [E€TEKTOPOB, Takue Kak npefen obHapyxXeHus,, paspelleHne, TOYHOCTb, TemMnepartypa 1 BlaxHocTb B flaH-
HOM UccriefjoBaHUK He nposepsnuck. CrieaoBaTeneHO, YCroBUS M3MEPEHUS NapaMeTPOB YyBCTBUTENBHOCTM K rasy, T. e.
TemnepaTypbl U BRaXHOCTH, BbiNM coxpaHeHbl NOCTOSIHHBIMUA COrflacHo cneLyudukauuam Ha NopTaTuBHbLIE AeTeKTopbl B
cootBeTcTBUM ¢ C.4. [leTekTopbl TUMA MO 1 ®U[ mMoryT otcnexuBaTth cogepxanue JTOC B JOMaLLHUX YCNOBUAX U HA
npeanpuaTusx (Bnnote Ao 4,1-103 mkr/m3 B TONYonoBoM akBUBasieHTe) U cogepxanus JIOC B Npon3BoACTBEHHbIX MO-
MelleHuax (Bnnote Ao 4,1-10* mkr/m3 B Tonyonosom skeuBaneHTe). [eTektop MOP MOXET OTCNeXuBaTh B OCHOBHOM
cofiepxaHue, obHapyxuBaeMoe B MPOM3BOACTBEHHLIX MoMelleHusix. B uccnegosanum getekropsl MOIM u ®U[ 6binn
UchbITaHLl NpU cofiepxaHun npubnuautensHo Ao 4,1- 104 mrr/m3, a aeTektop UOP 6bin UcnbITaH Npu cofepXaHuu ot
4,1-103 go 1,4-10% mkr/m3.

Tabnuya C.1 — OcHoBHble cneyudukalmum Tpex TMNoBLIX AeTekTopos JIOC

FTVR-01 ppbRAE3000 VOC-121H
[MpuHUMn MOl ona napP
[OvnanasoH ABTOAMaMNa30H: ABTOAMaNa30H: ABTOANANA30H:
- ot 1 go 1000 mkr/m3; - o1 0 80 2,5-104 mKr/m3; - oT4,1-103 go 4,1-10% mkr/m3;
- oT 1 80 10 000 Mkr/m3 | - 0T 2,5:104 go 2,5 105 mMkr/m3; - 07 1,0110% o 1,0:107 mMkr/m®
- 0T 25105 1025 108 mkr/m3: (B TONYyONoBOM 3KBMBAnNEHTE)
- 07 2,5:10° 50 2,5:107 mkr/m3
(B n306yTUNEHOBOM 3KBUBANEHTE)
PaspelueHne | 1 MKr/m3 2,5 mkr/m3 410 mkr/m3
25 mkr/m3
250 mkr/m3
2 500 mkr/m3
ToyHOCTb He npegycMoTpeHa He npegycmoTpeHa + 20 % OT 3Ha4YeHus nokasarens
Bpems 1 MWH Heckonbko cekyHa OT10cp0o 30y
n3MepeHus
Temnepatypa | OT0°C o 40°C OT-20°Cpob50°C Or5°Cpobd0°C
BriaxHocTb OT5% 09 % Ot 0% 1095 % OT110% 8095 %

) Handy TVOC monitor FTVR-01® sensietcs npuMepoM NoaxoasLle cepuitHo-BeINyckaeMoii npogykyuu. aHHas
uHopmaLms npuseaeHa ANs yaobcTBa nonb3oBaTteneil HacTosALWero cTaHgapTa U He ABnsaeTca peknamoit ISO gaHHoM

NPOAYKLMMK.

2 pprAECSOOO® ABNSAETCA NpUMepoM MOAXOAALEN cepuitHo-BeINyckaeMoi npogdykuuu. JaHHan nHhopmauus
npuBeAeHa Ans yaobcTea nonb3osBaTeneii HacTOSLLEro cTaHgapTa U He siBnsieTcs peknamon SO faHHoi npogyKuum.

3) Handy VOC sensor VOC-121H siBnsieTcs NpyMepoM noaxoasiueit cepuitHo-BeinyckaeMoi npogykuun. JaHHas
uHdopmaLms npuBeaeHa ANs yaobcTBa nonk3oBaTenei HacTosALWero cTaHgapTa U He ABnsAeTca peknamoit ISO gaHHol

NPOAYKLMMK.

1
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C.2 ickyccTBeHHas rasosas cMecb JIOC

OnA gaHHoro uccnegosaHus Geina pekoMeHgoBaHa UckyccTBeHHas rasosas cMmeck J1OC, Bkntodarowan 31 coegu-
HeHWe 1 B Lenom cormacyowasca ¢ faHHelmu [8]. Belna nponseefeHa noneITka BKAOYUTE Kaxgoe JIOC B ogHON U Toi
e KOHLeHTpaLMK, MOCKOMbKY CIOXHO YCTaHOBUTL TUMUYHBIE KoHUeHTpauwmmn JTOC B 3qaHusx. B Tabnuue C.2 npusegeHsl
KOHLeHTpaLumn Kaxgoro KOMNOHeHTa B COOTBETCTBYOLLEM UCKYCCTBEHHOM rase. 22 JTOC npefcTaBiieHbl CBOMMU XMMUYe-
CKUMUW roMorioraMm, NO3TOMY KOHLEHTpaLmna HeKoTopbIxX coefiuHeHmnin JIOC Bhilwe, YeM Apyrux. MiMeeTcs ABa orpaHu4eHuns
LNA npuroToBneHus banmoHa ¢ ra3oBol cMechbio coefuHeHU JTOC no TeXHUYECKUM NpUHMUHaM:

1) coegmnHeHns NNOC ¢ HU3KUMK AaBNEHUAMW HACLILLEHHOro Napa Henb3s NoMeLlaTh B rasoBblii 6annoH;

2) KoHueHTpauuto kaxgoro JTIOC B cMeck MOXHO perynupoBaTb A06aBneHMEM MUHUMAarbHOW KOHLIEHTPaLMK Kax-
fioro coepuHeHns JIOC, vanpumep, 1,7-103 mkr/m3 6eHsona, 3,5-10% mkr/M3 H-yHaekaHa u 7,8-102 mkr/M3 H-gofekaHa.

C y4eToM 3TWX orpaHuyeHnit bbina paspaboTaHa UCKYCCTBEHHas rasoBas cMech Ha ocHoBe 31 J1OC.

Tabnuya C.2 — KoMNOHeHTbI U KOHUeHTpauun komnoHeHToB (JTOC) nckyccTBeHHOW razoBoi cmecu B 6ansoHe

Mpynnbl HassaHune KoHueHTpauus, MKr/M3
ApomaTudeckue yrresofoposbl BeHson 1,7-103
Tonyon 2,1-108
o-Keunon 2.4-108
M-Kcunon 2,4-103
CTupon 2,4-108
3TunGeHson 2,4-103
H-nponunGeHson 2,7-108
1,2,3-TpumeTnnGeHson 27108
1,2,4- TpumeTUnBeHaon 2,7-103
1,3,5- TpumeTUnBeHaon 2,7-103
o-3TUNTONyon 2,7-103
Anudatnyeckne yrnesofopoabl H-rekcaH 2,0-103
2-MeTunneHTaH 2,0-103
3-MeTunneHTaH 2,0-103
H-renTaH 2,3-103
2,4-OuMeTUnneHTaH 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 36:10°
H-pofeKaH 7,8:102
LinknoankaHsbi MeTunumknoneHTaH 1,9-10%
LiuknorekcaH 1,9-103
MeTunumknorekcaH 2,2:103
Tepnetbl a-MUHeH 3,1-103
B-nnHeH 3,1-103
(+)-NMMOHeEH 3,1-103

12
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OkonyaHue mabnuypi C.2

Mpynnbl HaseaHue KoHueHTpaums, MKr/m3
KeToHbl MeTnnm3oByTUnKeToH 1,4-104
[anoreHcofepxallne yrneBoAopoabl H-Auxnop6eHaon 3,3:108
CnoxHble achumpel Bytunauetar 5,2-103
BCEro 9,07-104
MpuMmevyaHne — YpaBHOBELUMBAIOLMIA ras: a3oT.

C.3 BapuaHTbl UCNbITaTeNbHOro rasa Aans getekropa JIOC

Mpepnonaraemele UCMbITATENbHbIE rasbl, BKNOYaOLLME OrpaHUYeHHOe YUCNO KOMMNOHEHTOB, PeKOMeHA0BaHb! AN
O, nonynpoBoAHUKOBOrO AeTekTopa u geTektopa MOP. OnncaHune gatyunkos JTOC nonynpoBOoAHUKOBOMO TUMa, onpege-
nsawowmx Ao 40 Buaos otgenbHbIX coeanHernii JTOC, npusegeHo B [12] u [13]. CoobLyaeTces, YTO OTKIUK AETEKTOPA MOXHO
KnaccudmLmpoBaTh B OTHOLLEHUM CeMW BMAOB rPynn, T. €. apoMaTUYeckunii yrneBogopos, anudaTtuyecknil yrnesoaopos,
TepneH, ranoreHuns, CNoXHbI acup, anbaerng 1 jpyrue cogepxallyme Kucnopog yrnesogopogel. B pesynsrare no ogHoMy
KOMMOHEHTY U3 KaxaoW rpynmnbl MCKYCCTBEHHOM ra3oBoii cMecy JIOC BOLNU B COCTaB peKOMeEHAOBaHHON rasoBon cmecu
13 wectu Bugos JIOC (LUeCTUKOMMNOHEHTHaA CMeCb), BLIBpaHHOM Kak BapuaHT UCMbITaTENbHOro rasa (Heo6xoauMo oTMe-
TUTb, YTO anbierng He BKIYUIY BBUAY €ro HeLOCTaTOMHOM CTabUNBHOCTH), Y4TO NokadaHo B Tabnuue C.3.

Onsa getektopos PN n UOP gns kaxgoro komnoHeHTa JTOC npeacraBneH «nonpaBoYHbI koadduLueHT». B cny-
Yae MOHUTOpPWHIa OTAENbHOrO LIeNeBoro rasa npovaBefeHne 3Ha4eHa NokasaHms 1 nonpasoYHoro koadduuymneHTa dyaet
MPeACTaBMSATE €ro peanbHylo KOHUeHTpauuto. [ns AeTeKTopoB 0b6omx TUMOB NOMNpaBoYHbl KO3MMULUEHT OTAENLHOIo
coefnHeHus J1OC, umetoLLiero 4Mcno aToMoB yrrepoga oT 6 o 16, MoXHO KnaccuduLumpoBarb Mo ABYM rpynnam: Hachl-
LleHHble U HeHacklLweHHble yrnesogopoabl (P, em. pucyHok C.1) n anudatnyeckme n apoMaTudeckue yrreBofopoabl
(aetektop NOP; cm. pucyHok C.2). No3ToMy peKoOMeHA0BaHO Ba B1a ra3oBoil CMECH, BKITIOHAIOLLIeA M-KCUITON U H-OKTaH,
KaK BapuaHT ucnbiTatensHoro rasa (cm. Tabnuuy C.3). Kpome Toro, Apyrum BapMaHTOM UCMLITAaTENLHOIO ra3a MOXeT CIy-
XUTb rasooBpasHblil Tonyon.

ElLle ofMH BapuaHT UCMLITaTeNbHbIX ra3oB, BKNYatoLMx YeTolpe Buga JTIOC, noaroTosrneH yfaneHuem AByxX KOMMo-
HEHTOB M3 OMUCaHHbIX BbILLE, @ UMeHHO rasos PM, PB n MB, coctas koTopbix npuBeaeH B Tabnuue C.4.

Tabnuya C.3 — KOMMOHEHTEl U KOHUeHTpauuu wecTi Bugos JIOC (LuecTUKOMNOHEHTHaA cMmeck) U AByx Bugos JIOC
(&BYXKOMMOHEHTHAsA CMechk) W Tofyona B HarnsoHax

Mpynnel HasBaHue KoHLieHTpaLma, Mkr/m3

LLlecTnkoMnoHeHTHas rasoBas cmeck JIOC

ApomaTuyeckuit yrnesogopos Tonyon 1,0-104
AnndaTnyeckuin yrrneBoopoa H-AeKaH 1,6-104
TepneH o-MNHEH 1,5:-104
KeToH MeTununsobyTUNKeTOH 1,1-104
[lanoreHcogepxallue yrnesogopoasl n-anxnop6eHson 1,6:104
CnoxHsle acoupsl ByTunaueTat 1,3-104

Bcero 8,2:104

[ByxKoMmnoHeHTHas rasosas cmeck JIOC

HachblLeHHEIR yrreBogopoa

H-OKTaH 42104
AnudaTuyieckuin yrnesoqopoa '
HeHaceblLeHHBI yrneBoaopo,
u N y HOpoA M-Kcunon 3,7-104
ApomaTn4ecKknin yrinesogopos
Bcero 7,9-10%
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OkoHYaHue mabnuupi C.3

Mpynnbl

HaseaHue

KoHueHTpaLma, Mkr/m3

[a3006pa3Hblil Tornyon

Tonyon 7,9-104
Bcero 7,9-104
MpuMeyaHWe — YpaBHOBELUUBAILLNA ras: a3oT.

PM, PB 1 MB B 6annoHax

Tabnuya C.4 — KoMNoHeHTbl U KOHLEHTpaLumn YeTbipex Bugos JIOC B YETLIPEXKOMMNOHEHTHOR ra3oBoi cMecH, rasbl

Mpynnbl HassaHue KoHueHTpaLms, MKr/m3

las PM

ApomaTnyeckuin yrnesofopos Tonyon 1,6:10%

Anundpatnyecknin yrnesogopos H-JeKaH 2,5:104

TepneH o-MUHeH 2,4-104

KeToH MeTunnaobyTunkeToH 1,8-104
Beero 8,4-10%
las PB

ApomaTunyeckuin yrineso[opos Tonyon 1,6 -104

AnudpaTuydecknin yrnesogopog H-feKaH 2,5-104

TepneH o-NWHeH 2,4-104

CnoxHbli achup Bytunauerar 2,1-104
Bcero 8,6:104
as MB

ApomMaTunyeckuin yrresogopoa Tonyon 1,6-104

Anundatndeckuii yrneBoaopoa H-AeKaH 2,5-104

KeToH MeTunnaobyTmunkeToH 1,8-104

CROoXHbI 3chup ByTunauertat 2,1-104
Bcero 8,1-10%

MpuMevyaHne — YpasBHOBeLLUMBAIOLLWUA ras: asor.
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100 Q HacbliweHHoe anndpatnieckoe ¢ HeHacbieHHoe armdiaTnieckoe
COeaVHEHVE COeANHEHVE
H Apomarndeckoe coeayHeHie A Apomaru4eckoe 1 rasougHoe
coeyHeHvie

A TeprieH & Kucrora
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Uncno atomoB yrnepoga

PucyHok C.1 — lMonpaBoyHbIii KO3PUUMEHT KaXKA0ro KOMMNoHeHTa cmecn JIOC
ana petekropa o4 (RAE Systems)

MpumeyaHue — Bce NonpaBoUHble KO3M(ULMEHTbI HAHECEHbI HA FpadVK HAMPOTMB COOTBETCTBYIOLLETO Ync/a
aToMOoB yrnepoaa.
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1000
AnudhaTnyeckoe ApomaTnyeckoe
coefiuHeHne coeanHeHune
Cnpt CnoxHbiii agmp
OTUNEHTTIMKOSTb KeToH
[anoreHnpoussogHoe
Sdup
100 Anbaerng, K
Amun ucnota
OTUNEHINNKONb CnnpT 1 ranong,
N CNOXHbIN achup 3chup 1 ranong
%) KepocuH Kap60H13MpOBaHHbIl
co Ui
o 10 CNOXHbI 3achup
10
Q
01
0,01
4 6 8 10 12
Yucno atoMoB yrnepoga
PucyHok C.2 — MonpaBoYyHblii KO3(hULMEHT KaxA0oro koMnoHeHta cmecu J10C
Ha getektope VOP (O.S.P. Inc.)
MpumeyaHune — Bce nonpaBoyHble KO3ULNEHTHI HAHECEHbI Ha rpaddukK HaNMpPOTUB COOTBETCTBYHOLLErO Yucna

aTomoB yriepoga.

C.4 N3mepeHns

LeTexTopbl JTOC 6bIAN OUEHEHbI B MPOTOYHOM annapate npu (24 + 2) °C, kak nokasaHo Ha pucyHke C.3. BopgsHoe
6ap6b0oTaxHOe YCTPOWCTBO, OCHaLlEHHOE TEPMOPEry/ATOPOM, 6bl/I0 MCNOML30BAHO A/ KOHTPOJS B/IAXHOCTU Ha YpPOB-
He (50 = 10) %. Beina ucnonb3oBaHa Tpybka M3 cononumepa TeTpaddTopaTuieHa M nepdTopasKUIBUHUIOBOIO 3dmpa
(N®A) B KauecTBe 0TBOAA, YCTAHOBMEHHOrO MNoc/ie 6ap6oTaXHOro yctpoictea. Ans ApYrux NWHWIA 6GblAM UCNO/b30BaHbI
Tpybkm m3 MTHI (nonutetpaddTOpPaTUIEH) U HepxaBsetowei ctanu. CKkopocTu MOToKa as3oTa, kucnopoga u rasos J1OC
KOHTPO/IMPOBaIUCbL perynsatopamm maccoBoro pacxoga. OTHoweHue N2/02 Bcerga noagepXuBasnocb Ha 3HavyeHun 4, a
o6llas CKOpoCcTb NoToka 6blna yctaHoBneHa Ha ypoBHe 800 cm3/MuH. JaHHble MX-MC/[ 6biiv nonydeHbl OT npubopa
X-MCJ, ocHaweHHOoro Ttepmogecopbepom. Kanubposka X-MCJ ocywecTsasnacb C npuMeHeHMem HeobpaboTaH-
HbIX cMeceli JIOC 13 ra3oBbix 6as/10HOB. CKOPOCTb M NPOAO/IKUTENILHOCTL 0T6opa Npob rasa coctaBuan 60 cMIMUH K
2—6 MuH cooTBeTCTBEHHO. OT6Op Npo6 rasa 6bi1 HauaT, Korga 3HauyeHue nokasartens nopTaTuMBHbIX geTekTtopoB JIOC,
KOTOpble OCYLLEeCTBAAIT MOHUTOPUHT B peasibHOM BpemeHu, cTabunuampoBasnocb. 3HavyeHUs KoHueHTpauumn ot 'X-MCL
6bl/I1 Npeobpas3oBaHbl B TONYON0BbIe 3KBUBANEHTbl. okasaHus OT nopTaTuBHOro getektopa JIOC 6biin 3aperncTpupo-
BaHbl OHOBPEMEHHO C nNpoBegeHnem ot6opa npob MX-MCUA.
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1— knanaH; 2 — perynsatop maccosoro notoka (PMM); 3- BoasHoe 6ap6oTaxHoe ycTpoiicTeo; 4 — MX-MCA;
5— pacxofiomep C urofibyathbiM KnanaHoMm; 6 — nopratusHbiii getektop J/IOC; 7 — ras3oBblii 6a/110H co cMeckio JIOC

PucyHok C.3 — CxemaTunyeckoe n3obpaxeHue ucnbiTaresibHoro obopyaosaHus
MpumeyaHne — MyHKTUPHbIE IMHUN UCMO/b30BaHbI /18 Kasimbposkn MX-MCL.

C.5 Pe3ynbTaTbl UCNbITAHMI AN NONYNPOBOAHUKOBOTO AeTeKkTopa

Ha pucyHke C.4 npuBefeHbl nokasaresnn noaynpoBOAHNKOBOro AeTekTopa ANS MCKYCCTBEHHOW ra3oBOil CMecu U
BapuaHTOB MCNbITaTe/IbHbIX ra3oB. PacxoxaeHne nokasatenenn Mexay MCKYCCTBEHHOW ra3oBOii CMeCbio U TO/Tlyo/1I0M, CMe-
Cbl0 AByX BMAOB JIOC (4BYXKOMMOHEHTHAsA CMeCb) M cMecbio wecTn BuaoB JIOC (LeCTUKOMMNOHEHTHAas CMeCb) COCTaB-
naet MuHyc 18,1 %, muHyc 1,6 %, n mnHyc 0,46 %, COOTBETCTBEHHO. [103TOMY ABYXKOMMOHEHTHasA CMeCb U LIEeCTUKOM-
NMOHEHTHasA CMecCb ABNAKTCA NOAXOAALLMMU B KayecTBe UcnbiTaTesibHOro rasa. C TOYKM 3peHus pacxoja rasosast CMecb
C MEHbLUMM KO/INYECTBOM KOMIMOHEHTOB BbirogHee. bonee Toro, nnaHkU MOrpewiHocTell ABYX- M LWIECTUKOMMNOHEHTHbIX
ra3oBbIX CMecei 60/blle, YeM PacXOXAeHUA Mexay ABYX- U LeCTUKOMMNOHEHTHbIMM CMecsaMU. VIcxoaa 13 aToro caenaHo
3ak/to4eHne, YTo ABYXKOMMOHEHTHaA CMeCb SBNAeTCcA Hanbosiee noaxoAsawunM KChbiTaTelbHbIM rasom 4/ NoJsyrnpoBo-

[IH/KOBOro AeTekTopa.
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7 — TONyon; 2 — LWeCTUKOMMNOHEHTHAas CMecb; 3 — ABYXKOMMOHEHTHas cMecb; 4 — UCKYCCTBEHHAs ra3oBasi CMECh
X — 'X-MC/], (TonyonoBsblii 3KkBUBaIEHT, MKI/M3); ¥ — MOAYyNpOBOAHMKOBLIV AEeTEKTOP (TOMYO0/0BbIA 3KBUBANEHT, MKI/M3)

PucyHok C.4 — lNokasaTesin NoslynpoBOHMKOBOrO ieTeKTopa Mpu UCMbITaHUM
NCKYCCTBEHHbIX ra30BbIX CMeCeli 1 BapuaHTbl UCNbITaTe/IbHbIX Fa30B

C.6 PesynbTaTbl ucnbiTaHWin ana getektopa e

Ha pucyHke C.5 npuBegeHbl nokasarenun getekropa PN/ ona MCKyCCTBEHHON ra3oBoi CMeCU M BapuMaHTOB UCMbITa-
TesnibHOro rasa. Nokasaresm ®W1/, COOTBETCTBYIOT M300YTUIEHOBOMY 3KBUBA/IEHTY, NMOCKOJIbKY U3rOTOBUTE/Ib PEKOMEHAYET
N3006yTUNEH B Ka4YecTBe CTaHLAPTHOIO Ka/IMGPOBOYHOrO rasa. PacxoxaeHue nokasaresieinl Mexay MCKYCCTBEHHOWN ra3oBoii
CMECbI0 M TO/TYyONIOM, ABYXKOMMOHEHTHON CMECbK W LUECTUKOMMNOHEHTHOW CMecblo cocTaBnseT 27,9 %, muHyc 31,6 % u

4,9 % cooTBeTCTBEHHO. /icxoaa n3 aToro cAaenaHo 3akn4veHune, YTo rasoBasi cmecb M3 wectn BnaoB JIOC aBnsetca Hau-
6onee noaxoAsaLNM UCNbITaTe/IbHbIM Fa30M.
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1— Tonyon; 2 — WECTUKOMMNOHEHTHAsi CMeCb; 3 — [IBYXKOMMOHEHTHAs cMecb; 4 — UCKyCCTBEHHAasi ra3oBasi CMeCh
X — 'X-MC/ (TonyonoBblii 3kBUBaNEHT, MKI/M3); Y — ®UN[, (M300yTUNEHOBLIN SKBUBAIEHT, MKI/M3)

PucyHok C.5 — lNokaszatenu getektopa ®U n KOHTPObHON cuctembl MX-MC/J,
ONS pas3INYHbIX UCMbITaTe/IbHbIX ra30BbIX CMecei

Ha pucyHke C.6 npuBegeHbl nokasatenn ®UN gna rasos PM, PB n MB. PacxoxpgeHue nokasatenei mexagy uc-
KyCCTBEHHOW ra3oBoli cmecbto 1 razamm PM, PB n MB coctaBnsiet muHyc 4,2 %, muHyc 18,5 % n muHyc 39,7 % cooT-
BETCTBEHHO. VIcxo4sa M3 3TOro cAenaHo 3ak/lyeHue, YTOo rasoBas CMeCb U3 LWecTV BUAOB coeauHeHuid JIOC aBnsaetcs
Hanbosiee NOAXO4AWMM UCMbITaTe/IbHbIM ra3om. a3 PM aBndetca Hanbosee nogxoasawmMm uUcnbiTate/ibHbIM ra3oM cpeau
PaCCMOTPEHHbIX.
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7 — WEeCTMKOMMOHEHTHasA CMEeCh, 2 — UCKYCCTBEHHAsA rasosasi cMecb, 3 — ra3 PM; 4_ ra3 PB; 5— ras MB
X — I'X-MC/ (Tonyonossblii 3kBUBasieHT, MKr/mM3); ¥ — ®UN[ (M306yTWUIEHOBLI SKBUBAIEHT, MKI/M3)

PucyHok C.5 — lMokasatenu getektopa @/ n KOHTpPonbHOW cuctembl MX-MC/
ONS pasnnyHbIX UCMbITaTesIbHbIX ra3oBbIX cMecel v razos PM, PB n MB

C.7 Pe3ynbTaTtbl UcnblTaHna ona aetekrtopa NP

Ha pucyHke C.7 npuBefeHbl nokasatenn VISP gna MCKyCCTBEHHOW ra3oBOi CMeCcU Y BapuaHTOB UCTbITaTesIbHbIX ra-
30B. lNoka3aTtenu getekropa N3P CcOOTBETCTBYIOT TO/TyO/I0BOMY 3KBUB&/IEHTY, MOCKOJIbKY U3rOTOBUTENIb PEKOMEHAYET TO-
NYON B Ka4ecTBe CTaHAAPTHOIO Ka/iMOpOBOYHOIO rasa. PacxoxieHve nokasaHuii Mexay UCKYCCTBEHHOW rasoBOil CMeChio
N TOMTYOSIOM, ABYXKOMMOHEHTHOM W LUECTUKOMMOHEHTHOW CMecsAMU cocTaBnseT MUHyc 68,7 %, muHyc 31,5 % un 2,3 %,
COOTBETCTBEHHO. VICX0As U3 3TOro cAesiaHo 3ak/tyeHne, Yto Hambosniee NogxodAwmMm ucnbiTateslbHbIM ra3om SBNSETCH
LLIECTMKOMMNOHEHTHas rasoBasi CMecCb.

Ha pucyHke C.8 npuBegeHbl nokasatenn N3P ans razos PM, PB, n MB. PacxoxaeHve nokasartenein mexay uc-
KYCCTBEHHOW ra3oBoii cMmecbio 1 rasamm PM, PB n MB coctaBnset muHyc 42,2 %, muHyc 37,9 % n muHyc 30,9 % coorT-
BETCTBEHHO. [Moka3zaTtenu Ans Bcex YeTbIPEXKOMMNOHEHTHbIX cmecel (rasbl PM, PB 1 MB) ABASIIOTCSA CNULLKOM HU3KMMK MO
CpaBHEHMIO C NnokasaTensamun AN WecTUKOMMOHEHTHOM CMeCw.
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TONYOs; 2 — LWECTUKOMMOHEHTHAsA CMeCb; 3 — [ABYXKOMMOHEHTHast CMecCb; 4 — WUCKyCCTBEHHas rasoBasi CMeCh
X — 'X-MC/ (TonyonoBblit akBUBaneHT, Mkr/m3); ¥ — getektop VDOP (ToNyonoBbiit 3KBUBAIEHT, MKI/M3)

PucyHok C.7 — lNokaszatenu getektopa N3P ans MCKYCCTBEHHON ra3oBoii CMecu
N BapMaHTOB UCMbITATe/IbHOIO rasa

21



FOCT ISO 16000-29—2017

7+ WELFVKOMIOHEHTHARA CMECh- Z—WJ&ABEHHM rasosas cmech; §_ ras PM; #— ras PB; §— ras B
[l (TonyonoBblii akBUBaNIEHT, MKI/M3); y — aeTektop VIOP (TONyosnoBbIli 3KBUBANIEHT, MKI/M3)

PucyHok C.8  TlokasaTtenu getektopa MIOP gns uckyccTBeHHON rasoBoit cmecu 1 rasos PM, PB 1 MB

C.8 3aknwyeHune

Hanb6onee nogxogAwmMMm KOMNOHEHTaMU MCMbITATE/bHbIX Fa30BblIX CMECei ANns NosynpoBOAHNKOBbLIX AETEKTOPOB,
OO n NOP neTtekTOpoB ABMAIOTCA cnegylowme:
- MONYyNPOBOAHMKOBbLIN AETEKTOP: ABYXKOMMNOHEHTHas rasosas cMmecb J/IOC (cm. Tabnuuy C.3);

- ©oN4: ra3 PM (cm. Tabnuyy C.4);
- petektop WNIP: wecTukomnoHeHTHasa rasosas cMmechb JIOC (cMm. Tabnuuy C.3).
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MpunoxeHue D
(cnpaBouHoe)

MeTtoa ¢ ucnonb3opaHuem aud dy3sMoHHON TPyOKn

D.1 O6wue nonoxeHus

Mo pesynsratam wuccrnegoBaHusi 6bI1o NoNy4eHo, YTo Hanbonee NOAXOAAWMM UCTbITATENBHEIM ra3oM AN MeTan-
FIOKCWHOrO NOSYNPOBOAHNKOBOIO [i€TeKTopa SABNAETCA ABYXKOMMNOHEHTHas rasoBas cMeck JTOC (cMm. TaGnuuy C.3), Torga
Kak Ana getekropa O/ — oTo YeTbipexKOMNOHEHTHasA (ra3 PM; cMm. Tabnuuy C.4) n wecTukomnoHeHTHast cMeck JTOC
(cm. Tabrnmuy C.3), a Hanbonee NoAXoAALLMIA UCTbITaTENBHBIA ras gns geTektopa M3OP, kak nokasaHo B NpUNoxeHun C,
npeacTaBnseT cobol YeTbIPEXKOMMOHEHTHYIO cMech. MNpoBefeHHOe uccnefoBaHne NOATBEPA MU0 HaJeXHOCTL METOAE C
ucnonb3oBaHueM AN dy3NoHHON TpyBKK ANs NPOBEAEHUSA OLIEHKU NopTaTUBHLIX feTekTopos JTIOC.

MpenMyLLeCTBOM rasoreHepaTopHoro o6opyaoBaHusi ABNSETCA BO3MOXHOCTb FeHEpUPOBaTL CMECH U3 pasfuYHbIX
Bugos cmecelt JIOC Ha mecTe. 310 oBopyaoBaHue UMeET U DY3NOHHEIE TPYOKU, KOTOpLIE NpeacTaBnaAT coboi eM-
KOCTU C pacTBOpUTeENnaMM unu TBepabiMu cmecsimu JTOC. [ns KOHTPONsA cCKOpOCTU reHepupoBaHusi cmeceit NIOC BaxHO
OTpPerynupoBaTk fnaMeTp TPyOKu 1 ee BeICOTY (cM. [8]).

MpuMeuvaHue — MasoreHepaTopHoe 0GOPYyLOBaHWe A4S OLEHKU NopTaTUBHLIX feTekTopos JTOC A0mKHO BbITh
noeepeHo. MepcoHary Mo oLeHKe JETEKTOPOB GbINo NPeaNioKeHo ABa BapuaHTa — rasosklit 6anmoH W rasoreHeparop,
ANA Toro, YToGkl OHWM CMOMNM BLIGPaTL NPUrOTOBIIEHWE UCMBITATENBHOMO rasa ¢ y4eTOM ero CTOMMOCTH, OLEHOYHOro 060-
PYAOBaHUS, NPOAOIMKUTENBHOCTU OLEHKN U T. A,

D.2 fetekTopbl JIOC
MoapobHas nHdopmaums npmweegeHa B nogpasgene C.1 n tabnuuye C.1.

D.3 Metoa ¢ ucnonb3oBaHuemM auddy3smoHHoN Tpy6Gku

leHepupoBaHue cMeck JIOC Bbino ocyLLecTBAEHO C NOMOLLBbIO Fa3oreHepaTopHOW CUCTEMBI. OTa CUCTEMa OCHallle-
Ha pacxofOMepoM C Urofis4aTeIM KnanaHoM U TepMocTatupyemMon kamepoil. Pacteoputenu JIOC, T. e. Xuakue M-keunon,
H-OKTaH, TOMyon, H-AeKaH, a-MUHEH, METUIMM300YTUNKETOH U ByTunaueTaT pasnuearoT No fuddysnoHHLIM Tpybkam. Ha
pucyHke D.1 nokasaHbl Auddy3noHHbIE TPYGKU AN rasoreHepaTopHol cucTeMbl. TBepAbli r1-guxnop6eHson Takke no-
MeLLatoT B AMDdDY3UOHHYI0 TpyBKy. CkopocTb Anddy3nn Dr neTyunx opraHU4eckux CoeiMHEHNIH 3aBUCUT OT BHYTPEHHEro
Anamertpa u BblcoTbl AU dy3noHHON TpyGku, a Takke oT Temnepatypbl. B Tabnuye D.1 npuBeaeHbl OCHOBHbIE pasmepbl
AnddysunoHHoit Tpybku. B uccneposaHun Temnepatypa B TepMocTaTupyeMoid kamepe agocturaet noutn 50 °C. YacTb
AnddysunorHbix Tpybok Bbina npucnocobnera ana koHTpons Dr. KoHueHTpaumio kaxgoro komnoHeHTa (J1OC) ¢ onpege-
NAT No popmyne

Dr- 103
p=— (D1)
Qy,cq

TA€ gycg — CKOPOCTb NOTOKa rasa-HOCUTENS B ra3oreHepaTopHoil cucTeme.

B tabnuye D.2 npuseaeHbl 3Ha4eHna Dr npu 50 °C 1 Bo3MOoXHbIE KOMOUHaLMK AN DY3NOHHBIX TPYOOK AN reHepu-
pOBaHUA ABYX-, YETbIPEX- U LUECTUKOMNOHEHTHLIX CMeCcei. B cryqae WecTMKoMNOoHEHTHO cMecu Buina caenaHa nonbiTka
CreHepupoBaThb €€ ¢ UCNosSb3oBaHNeM ABYX KOMOUHaUWil Anddy3NOHHBIX TPYBOK ANsi perynupoBaHus cocTasa rasa B
6annoHe, COKpaLLeHHO Ha3BaHHbIX «TECT 1» U «TeCT 2».
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h — BbicoTa; d — BHYTpPEHHWI AnameTp

PucyHok D.1 — Andpdhy3noHHblIe TPpyOKK

Ta6nuya D.1 — OcHoBHble padMepbl Anddy3MoHHOM Tpy6Ku

Ne BHyTpeHHWn gyameTp, MM 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
Ta6nnuya D.2 — [lepeyeHb 3HayeHWii Dr n BO3MOXHbIX KOMOGUHaLUA AN AY3MOHHBLIX TPYOOK ANA reHepupoBaHus

[ABYX- UeTblpex- U WEeCTUKOMMOHEHTHbIX cMecei

X-KOMMNOHEHTHasA rasoBasd CMeCbb

[JudbdpysnonHas Tpybka Dr“;'ErM/MS& c _ ~ =6 X= 6
x=2 x=4 «TecT 1» «TECT 2»
M-KCUon D-02 n D-03 28,2 Y,
H-OKTaH D-03 29,9 Y
Tonyon D-001 x 2 59 v
D-001 n D-01 (25 MMma) 10,7 v v
H-A€eKaH D-04 (20 mma) 14,0 %
D-04 (28 mMma) 10,8 v v
a-fNuHeH D-03 11,1 \Y; \Y; Y
n-gnxnop6eHson D-04 10,6 % Y%
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OkoryYaHue mabnuupi D.2

X-KOMMOHEHTHas rasosas cMeckP
OncbcdysnoHHan TpyGka Drl\:Kpr';'MSMOHOC (=2 =4 x=6 x=6
«TecT 1» «TeCT 2»
Bytunauetar D-01x2 8,8 \% \%
MeTunuaobyTUnkeToH D-01 7,9 \Y
D-01 (45 mm?) 8,9 v v

2 PerynupoBKa BbICOTbI.

b «v» 03HauaeT BLIGOP ANDDYIMOHHLIX TPYBOK, HaNpUMep, AN X = 2 (4BYXKOMMNOHEHTHas CMeCh) UCTONb3YHoT
AnddysnoHHble Tpybku D-02 n D-03 ans M-keunona v guddysunorHyro Tpyoky D-03 gna H-okTaHa.

D.4 N3mepeHusn

Wcnbitanus getektopos JTOC 6Ny NpoBeAeHbl B NPOTOMHOM annapare, Kak nokasaHo Ha pucyHke D.2. MpoTovHbIn
annapat 6bin ocHalleH rasoreHepaTopHoii cMcTeMol M BoasHbIM BapboTaxHbIM YCTpoilcTBOM. [Ina nponyckaHua noto-
Ka nocrne MemGpaHHOro pasfgenuTens rasoreHepaTopHoii cucteMsl U BoasiHoro 6ap6oTepa Gbina ucnons3oBaHa TpyGka
U3 cononuMepa TeTpadTopaTUEeHa U NepdTopankUNBMHUIOBOrO adupa. B KavecTBe ansTepHaTUBHOIO BapuaHTa Ans
NponycKaHusa NoToka Takke WCMonb3yroT TPyOku us MNTDOS u Hepxasetowen cTanu. Perynsaropbl MaccoBoro pacxoaa u
pacxo4oMepbl C Uronb4aThIMK KnarnaHaMu UCnonb3oBanu 45 peryniMpoBK1 CKOPOCTU NOTOKa asoTa U kucropoga. B kave-
CTBE ra3a-HOCWTENS ra3oreHepaTopHOW CMCTEMBI UCMONb30oBanu a3oT. YacTb rasoBoit cmeck JIOC U3 rasoreHepaTopHoii
cucTeMbl Gbifla cMeLlaHa ¢ a3oT-KUCNOPOLHOMN rasoBoit cMeckio U3 6apboTaxHoro ycrpoiicTBa. CKOPOCTM NOTOKa raso-
BbIX CMeceil He0BX0AMMO KOHTPOMPOBATL 3a CHET PerynupoBKN KOHLEHTpauun cMmecu JTIOC. Tennoperynsrop BoAstHOro
GapboTaxHOro yCTpoWCTBa UCMOMb3oBanu ANA NoagepXaHusa 0THOCUTENLHON BNaXXHOCTH Ha ypoBHe (50 + 10) %. CooT-
HoweHne N,/O, Bbino pasHo 4, a obujas ckopocTb notoka — 800 cM3/MuH. [JaHHele TX-MC/1 cobupanu Ha ycTaHoBKe
X-MCJ, ocHalleHHoi TepMogecopbepom. Kanubposky MXMC/ ocyLuecTBNsanM ¢ nomMoLlbio HeobpaboTaHHBIX ra3oBbiX
cMeceil M3 ra3oBbix 6annoHoB. CKOpPOCTb M MPOAOMKUTENLHOCTL 0TBopa Npob rasa coctasunn 60 cM3/MUH M 2—6 MUH
cooTBeTcTBEHHO. OT6OP Npob Hadanu, koraa cTabunnampoBanvce NokasaTenu NopTaTuBHeIX AeTektopos JIOC, koTopbie
CNocoBHbI OCYLLECTBASATE MOHUTOPUHT B pearibHOM BpeMeHU. 3HaueHusi koHLueHTpaumii o1 FX-MCA 6binu npeobpasoBaHbl
B TOJTYONOBbIe 3KBUBANeHThl. 3Ha4eHMs nokasaTtesei oT nopTaTuBHbIX feTekTopos JIOC Gbiny 3aperncTpupoBaHbl OfHO-
BpEMeHHO ¢ npoBegeHnem otbopa npob MNX-MC[.
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pacxofoMep C UrosbyaTtbiM KnanaHoMm; 4 — rasoreHepaTopHasi CUCTEMA;

7 — KnanaH; 2 — peryisatop MaccoBOro notoka; 3 —
noptatuBHbIin getektop J10C;

5 — 6apb6oTaxHoe yCTPOICTBO; 6 — Tpexxo[oBon knanaH; 7— MX-MC/A, 8 —
9 — rasoBblit 6an10H J1IOC

PucyHok D.2 — CxemaTtuyeckoe M3o6paeHue KUcnbiTaTeslbHoro 060pyA0BaHus

D.5 Pe3ynbTaTbl UCMbITAHUI ANS1 NOYNPOBOAHNKOBOrO AeTEKTOpa

Ha pucyHke D.3 npuBeaeHbl nokasaTenu nosynpoBOAHUKOBOrO AeTeKTopa A5 BYXKOMIMOHEHTHOW rasoBoil cMecy,
MOSly4EeHHO MeToAoM ra3oBoi Anddy3un. PacxoxpeHne 3HauyeHuii, MoMy4YeHHbIX OT MoyNnpOBOAHWKOBOrO AeTekTopa
npu aHanv3e ABYXKOMMOHEHTHOIM CMecu U3 ra3oBOro H6assioHa v Takol XXe CMecu U3 ra3oreHepaTtopHOi cucTeMbl, AocTa-
TOYHO Masio U cocTaBnseT 2,7 %, 1 3TO yKa3biBaeT Ha BO3MOXHOCTb MOJyYEHUS] KaIMGPOBOYHOrO rasa Ans MnoaynpoBo-

[OHWKOBOrO AeTekTopa MeTOoAO0M C Mcnosib3oBaHneM audy3noHHON TpyoKu.
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1— andhdpysmoHHasn Tpybka; 2 — ras3oBblil 6a/10H;
X — '’X-MC/ (TonyonoBblii 3kBUBaNEHT, MKr/M3); Y — nonynpoBOAHMKOBLIA aeTekTop (MKr/m3)

PucyHok D.3 — 3HaueHue nokasatesneii oT NoslynpoBOAHMKOBOIO AeTekTopa A/s ABYXKOMMOHEHTHO
rasoBoit cmecu JTOC, reHepupoBaHHOW METOAOM C UCNOMb30BaHNEM AU dY3VOHHOW TPYGKU

MpumeyaHune — [NA CpaBHEHUSI HA PUCYHKE TakkKe MPUBELEHbl 3HAYEHUsI nokasartenein Ana ABYXKOMMOHEHT-
HON CMecu K3 rasoBoro 6asioHa.

D.6 Pe3ynbTaTbl UcnbliTaHnii gna getektopa ©o [

Ona o4 Hanbonee noaxoAsMMU KasIMOPOBOUYHBLIMU Fasammy CUMTAIOT YeTbipex- U LeCTUKOMMNOHEHTHbIE ra3oBble
CMecH, KakK yCTaHOB/MeHO B npunoxeHun C. Bonee BbicOKass CTOMMOCTb CMeCK € 60/bLUMM YMC/IOM KOMMOHEHTOB Aenaet
605ee BbIOAHBIMU A1 KanMBGPOBKU ra3oBble CMECU C MEHbLUMM YMC/IOM KOMMOHEHTOB. YeTbIpEXKOMMOHEHTHAs CMECh
ona ®[ obnagaet 4OCTATOYHOM HAAEXHOCTbH. B 3TOM mccnegoBaHun GbiNn OLEHEHbl 3HAUYEHWS MoKasaHuii OT AeTek-
Topa PV Ana YeTbipex- 1 LWECTUKOMMOHEHTHbLIX CMECEe, reHeprpoBaHHbIX METOLOM C UCMO/b30BaHNEM AN dy3MOHHOM
Tpy6KM ONA NOATBEPXKAEHUA HALEXHOCTU 3TOro MetoAa.

Ha pucyHke D.4 npusefeHbl nokasarenn ®N[ ana yeTbipeXKOMNOHEHTHOW cmecu. Mokasatenu U/ cooTBeTCTBY-
0T N306YTUIEHOBOMY 3KBMBAJIEHTY, MOCKO/IbKY M3rOTOBUTE/b PEKOMEHAYET U300YyTUNEH B Ka4ecTBe CTaHAapTHOro Kanu-
OpOBOYHOrO rasa. PacxoxpgeHne 3HauyeHwui, MosyYyeHHbIX OT geTektopa ®U/[ Ans YeTbIPEXKOMMOHEHTHON cMecu, nosy-
YeHHOI U3 GasifloHa ¥ TaKoi e CMeCU 13 ra3oreHepaTopHOl CUCTEMbI, TaKKe AOCTaTOYHO HEBENNKO U COCTaBNASET MUHYC
0,30 %. lMony4yeHHbIt pe3ynbTaT yka3blBaeT Ha BO3MOXHOCTb MOJlydeHUs1 KaimbpoBo4yHOro raza gnsa e metogom ¢
ncnonb3oBaHneM Andhy3noHHOI TpyoKN.
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7 — Andbby3noHHasa Tpybka; 2 — rasoBblii 6a1noH
X — I'X-MC/ (Tonyonossblii akBuBasieHT, MKr/M3); ¥ — @[ (M306yTUNEHOBLIA 3KBUBAIEHT, MKI/M3)

PucyHok D.4 — 3HauyeHus nokasatenei ot ®U ons YeTblpeXKOMNOHEHTHON cmecu JIOC,
reHepupoBaHHO MEeTOAOM C MUCMOoNb30BaHWeM ANAAY3NOHHOW TPyOKu

MpnmMmeuvaHne — [nA cpaBHEHUS Ha PUCYHKE Takke npuBeneHbl 3HaYeHus rnokasarenem ONA YeTbIPEXKOMMNO-
HEHTHOM CMecKU K3 ra3oBoro 6asisioHa.

Ha pucyHke D.5 npvBefeHbl 3Ha4YeHMs nokasatenein getekropa ®PU/[ Ans WeECTUKOMMNOHEHTHON cmecu. Bbino uc-
No/sib30BaHO [ABe KOMOMHauum andddy3noHHbIX TPYOOK, «TecT 1» U «TecT 2», ANA NPUCOEANHEHUSA K ra30BOMYy OaslfioHy,
Kak nokasaHo B Tabnuue D.2. Paznnuve mexay KOMOUHauuAMN «TecT 1» 1 «TecT 2» 3ak1i4vaeTcsa B BbicOTe ANGdY3NO0H-
HbIX TPYOOK, T. €. ckopoCcTu Andddy3un, Ana Tonyona, H-AekaHa u MeTuin3obyTunkeToHa. 'eHepupoBaHHOE KOIMYECTBO
Tonyona u MeTUNn300yTUIKETOHA NPU KOMOUHAUUKN «TeCcT 1» MeHblUe, YeM Mpy KOMOUHAUMM «TecCT 2», Torfga Kak reHe-
pUPOBaHHOE KOMMYECTBO H-AeKaHa Npu KoMOmHaumm «TecT 2» 60/blue, Yem npu KOMOMHaumm «TecT 1». PacxoxgeHue
3Ha4YeHuii, NoNyYeHHbIX OT AetekTopa PN ANns LWeCTUKOMMOHEHTHOW CMecu 13 ra3oBoro 6asioHa v «TecT 1» U «TecT 2»
coctaBuno MuHyc 4,1 % u 10,7 % COOTBETCTBEHHO. 3TN pe3yfbTaTbl HAXO4ATCA B npegenax npuemsieMon TOYHOCTU
3HayeHns nokasaresia BBUAY HU3KOTO PacxoXieHus, XOoTsa TOYHOCTb AeTektopa P/ n3rotosutesieM He npefocTas/ieHa.
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7— Andbby3noHHble TPYOKM «TecT 1»; 2 — andppy3noHHble TPYOKN «TecT 2»; 3 — ra3oBblit 6a110H
X — ®UN[ (M306yTUNEHOBLIN 3KBUBASIEHT, MKI/M3); Y — M'X-MC/, (TOo/ly0N0BbIi SKBUBAEHT, MKI/M3)

PucyHok D.5 — 3HaueHus nokasartenei ot PN/ Ana wecTMKoOMNOHEeHTHoN cmecu J10C,
reHepMpoBaHHON METOAOM C MCMOosb3oBaHNeEM AN y3noHHOI TPyOKN

MpumeyaHne — [na cpaBHEHNS HA PUCYHKE TakKXe NpuBeAeHbl 3HAYEHMS NokasaTenen Anst WecTUKOMMNOHEHT-
HOW CMeCcU K3 ra3oBoro 6asi/ioHa.

D.7 Pe3ynbTatbl UcnblTaHUA ana getekropa N3P

Ha pucyHke D.6 npuBefeHbl 3HAUYEHUS nokasaTenein oT aetekropa VOP Ans LWECTUKOMMNOHEHTHOW CMecu, Nosy-
YeHHOW MeToAOM C Mcnosib3oBaHveM Anddy3MOHHON TpyOku. 3HavyeHns nokasareneli getekropa VIOP cooTBeTCTBYHOT
TO/TYyO/I0BbIM 3KBMBaJIEHTaM, MOCKOJIbKY TOTyO/1 SAIBNAETCA CTaHA4ApTHbIM KaMbpoBO4YHbIM ra3oM. PacxoxaeHue 3Haue-
HWA, NOMYYEeHHbIX OT AgeTekTopa VOP Ans WeCTUKOMNOHEHTHbIX CMECEeR, NOJlyYeHHbIX U3 Gasi/ioHa, U TakoW Xe CMmecw,
NOSTly4EHHON M3 KOMOMHauuin Anddy3mnoHHbIX TPYOOK «TecT 1» U «TecT 2», cocTtaBuno 9,2 % un 8,3 % COOTBETCTBEHHO.
3TN pe3ynbTaTbl He BbIXOAAT 3a npeaesbl TOYHOCTU geTekTopa VISP MosiyyeHHbI pe3ysbTart ykasbiBaeT Ha BO3MOXHOCTb
Nnosly4eHnss KasiMbpoBOYHOIO rasa Ana getekropa VIOP mMeTofoM € ucnosb3oBaHuem Any3voHHON TpyOKuU.
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1 — Anpdpy3moHHbIE TPYOKN «TeCT 1»; 2 — anddddy3voHHbIE TPYOKM «TECT 2»; 3 — ra3oBbid 6a/1oH
X — ’X-MC/, (TonyoroBbli aKkBMBasiEHT, MKI/MS); Y — aetektop VAP (M300yTUIEHOBLIA 3KBUBASIEHT, MKI/M3)

PucyHok D.6 — 3HaueHus nokasartenen getekropa VISP ans wecTnkomMnoHeHTHoW cmecn J10C,
reHepMpoBaHHOW MeTOAOM C MCMNOJb30BaHUeM AUG(Y3NOHHON TPYOKM

MpumeyaHne — [NA cpaBHEHUSI HA PUCYHKE TakkXe NpuBEAEHbl 3HAYEHUSA nokasaTenen Ans LWeCcTUKOMMNOHEHT-
HOV cMecu 13 rasoBoro GassioHa.

D.8 3akntyeHune

MeToga ¢ ucnosib3oBaHmeM AMdGY3MOHHOW TPYOKM MOXHO MCMNO/b30BaTh A1 NPUrOTOBMEHUS KaJIMGPOBOYHbLIX ra-
30B 4/19 NOJSIYyNPOBOAHUKOBLIX AeTekTopoB, PV n NOP AeTeKTopoB, T. €. ABYX-, YeTbIpex- 1 LUeCTUKOMMOHEHTHbIX ra3oBblX
cmecein J10C.
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Mpunoxexnue AA
(cnpaBouHoe)

CBegeHus 0 COOTBETCTBMM CChISTIOYHbIX MEXAYHAPOAHbIX CTAHAAPTOB
MEeXrocygapcTBEeHHbIM CTaHOapTaM

Tabnunya OA1

Obo3Ha4YeHne cChINIoYHOro CTeneHb COOTBETCTBUS Obo3HavyeHne N HauMeHoBaHne COOTBEeTCTBYHLLEro
MeXAyHapo4Horo ctaHgaprta MeXrocygapcTBeHHOro ctaHgapTa
IEC 61000-4-1 — * 1)
IEC 61000-4-3 — * 2)
IEC 61000-4-4 — * 3
* COOTBETCTBYHOLUUA MEXrocyaapCTBEHHbIA cTaHAapT OTcyTcTBYeT. [Jo ero yTBepxAeHUsa peKoMeHAYeTcs Wc-
nonb3oBaThk NepeBo Ha pyCCKI/II7I A3bIK JaHHOIro MexgyHapogHoro ctaHgapTta.

1) B Poccuiickoit depfepauyn aeiicteyeT FTOCT P 51317.4.1—2000 «CoBMECTUMOCTL TEXHUYECKUX CPERCTB arek-
TpoMarHuTHas. McnblTaHWa Ha NOMEXOoyCTONYNBOCTE. BUabl CMbITaHNIAY.

2) B Poccuiickoit Penepann geicteyet FOCT P 51317.4.3—99 « COBMECTUMOCTL TEXHUYECKUX CPEACTB AMeKTpo-
MarHuTHas. YCTOWYMBOCTb K pagMoy4acTOTHOMY 3NeKTPOMarHUTHOMY nosto. TpeboBaHUsa U METOALI UCMBITaHUIAY.

3 B Poccuiickoit Penepaunn geitcteyet FOCT P 51317.4.4—99 « COBMECTUMOCTL TEXHUYECKUX CPEACTB ANeKTpo-
MarHWTHas. YCTOWYMBOCTb K HAHOCEKYHAHBIM UMMYNBCHEIM NoMexam. TpeboBaHWA N METOAbI UCTIbITaHUIAY.
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YK 504.3:006.354 MKC 13.040.20 IDT T58

KnioueBble cnoBa: BO3ayX, 3aMKHYTOE MOMELLEHWE, AEeTEKTOP, NIETy4ee opraHnYeckoe COeanHEHNE, AaTumk,
crabunusauus, curHan, pabovne xapakTepuctukm
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