®ENEPAJNIbHOE ATEHTCTBO
MO TEXHUHECKOMY PEFYNUPOBAHUIO U METPONOI U

HAUMWOHANbHbIN TMCTP UNCO
CTAHOAPT 16000-15—

POCCUWNCKOMN
©QEOLEPALWNMU 2012

BO3AYX 3AMKHYTbIX MOMELLEHNIA

YacTtb 15

OT60p Npob6 npu onpeaeneHun coaepxaHusa guokcmaa
asota (NO,)

ISO 16000-15:2008
Indoor air — Part 15 — Sampling strategy for nitrogen dioxide (NO,)
(IDT)

UspaHue odpuumanbHoe

Mockaa
Cranpaptuncopm
2014


http://www.kruzhevo-len.ru/kruzhevnye-aksessuary.html

rOCT P UCO 16000-15—2012
MpeoucnoBue

1 NOArOTOBJIEH ABTOHOMHOW HeKOMMepYeckoh opraHusaumein «HayyHo-uccrneaoBaTenbCcKuin
LEHTP KOHTPONS U AnarHocTukn TexHndecknx cuctem» (AHO «HWL K») Ha ocHoBe cOBCTBEHHOTO ayTEHTNY-
HOTO NepeBoa Ha PYCCKUIA A3bIK MEXAYHapoAHOro cTaHaapTa, ykasaHHoro B nyHkTe 4

2 BHECEH TexHu4yeckum komuteToM no craHgaptusaumm TK 457 «KavecTBo Bo3gyxa»

3 YTBEPXOEH W BBEJEH B AEWMCTBUE Mpukasom deaepanbHoro areHTcTea no TeXHNYecKoMy
perynupoBaHuio 1 MeTpororimn oT 8 Hoss6psa 2012 r. Ne 693-cT

4 HacToawuin ctaHgapT nAeHTUYeH MexayHapogHomy cTaHaapTy WUCO 16000-15:2008 «Boszayx
3aMKHYTbIX noMelleHuin. Hacts 15. OT6op npo6 npu onpeaeneHum copepxaHua avokcnga asota (NO,)»
[ISO 16000-15:2008 «Indoor air — Part 15 — Sampling strategy for nitrogen dioxide (NO,)»] .

Mpu nprMeHeHnn HacTosLero cTaHgapTa PeKOMeHAYyeTCA UCNOSb30BaTb BMECTO CChINIOUHBIX MeXay-
HapoAHbIX CTaHAAapPTOB COOTBETCTBYIOLLME UM HaUMoHanbHble cTaHaapTel Poccuiickoin degepauun, ceene-
HWs1 O KOTOPLIX NPUBEAEHbI B AONONHUTENBHOM NpUnoxeHun JA

5 BBEJAEH BMEPBbLIE

lNpasuna npumeHeHus1 Hacmosiweeo cmaHOapma ycmadoeneHsl 8 FOCT P 1.0—2012 (pa3den 8).
Unpopmayusi 06 usMeHeHUsIX K HacmosiueMy cmaHOapmy rybnukyemcsi 8 exe200HOM (1o COCMOSIHUIO Ha
1 ssHeaps mekywe2o eoda) UHbopMaUyUOHHOM yKa3amene «HayuoHanbHbie cmaHdapmbi», a oghuyuanbHbIl
meKcm U3MeHeHUl U onpasoK — 8 eXeMeCcs4YHOM yKasamene «HauuoHanbHbele cmaHdapmeiy. B criiyyae
nepecMompa (3aMeHbl) Unu ommMmeHbi Hacmosiweao cmaHdapma coomeemcmsyiouiee ygedomneHue bydem
onybnukosaHo 8 bnuxatiuemM 8bifyCKe eXeMeCsiYHO20 UHhopMayuoHHO20 yKalamens «HayuoHanbHbie
cmarOapmei». Coomeemcmsyrowjass UHopMayusi, yeedoMiieHUe U MeKCmbl pasMewarmecs makxe 6
UHgbopMayUoHHOU cucmemMe obueao nonsL3o08aHuUst — Ha oghuyuaiibHoM calime ®edepanbHoO20 azeHmcmea
10 MEeXHUYEeCKOMY peayruposaHuro U Memporsoauu e cemu VIHmepHem (gost.ru)

© CrangaptuHdpopm, 2014

Hacroawuin ctaHaapT He MoXeT 6bITb MONHOCTLIO UMW YaCTUYHO BOCnpousseaeH, TUpaXXUpoBaH 1 pac-
NPOCTPaHeH B Ka4ecTee ohruumnansHOro nsgaHus Ges paspeleHns PegepanbHOro areHTCTBa No TeXHUYECKO-
My perynuposaHuio 1 MeTpoornuu
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BBegeHune

B MCO 16000-1 npuBeaeHbl 06wWme TpeboBaHUs, OTHOCALLMECS K U3MEPEHUIC CodepXKaHUA 3arpasHALo-
LMX BELLEeCTB B BO3AYXE 3aMKHYThIX MOMELLEHWUI, a Takke MOMOXKEeHUs!, KOTopble He0BX0AUMO YYUTLIBATL A0 U
BO Bpemsi 0Tbopa Npob KOHKPETHBIX 3arpsA3HsIOLLIMX BELEeCTB UK UX rpynn.

B HacTosiIlem cTaHgapTe onvMcaHbl OCHOBHbIE NOMOXEHUSA, KOTopble He06X0AUMO YUUTLIBATL NpU nna-
HUpoBaHUM oT6opa Npob Ans naMepeHus copgepXaHus AMoKCcMAa asoTa B BO3AyXe 3aMKHYThIX Momellle-
HUI. HacTosiwmiA ctaHgapT npegHasHadeH anst obecneyerus ceasu mexagy UCO 16000-1 U metogukamu
n3MepeHun.

MpumeHeHMe HacToAwero craHgapTa npegnonaraeT npeaBapuTenbHOE  O3HaKOMMEeHue ¢
MCO 16000-1.

HacTosiwmi cTangapT pacnpocTpaHaeTcs Ha 3aMKHYTble nomeLyeHus, onucaHHble B UICO 16000-1 u[1]:
XWnble 4oMa C roCTUHBIMW, CnanbHAMU, MacTePCKUMN, KOMHATaMu1 OTAbIXa, NoABanaMm, KyXHsIMA U BaHHBIMK
KoMHaTamu; paboune nomelleHUs U paboyse MecTa B 34aHUAX, He nognexalyne KOHTPOMo CO CTOPOHbI
KomMmccuin no 6€30MacHOCTM U oXpaHe TpyAa W 300pOBbS B OTHOLLEHUM 3arpsA3HSIoLLMX BELWeCTs (Hanpumep,
ouUCbl 1 ToproBble NMoMelleHust); obLLecTBeHHble 3aaHNUA (HanpuMep, 60MbHALLI, LWKOSLI, ASTCKUEe cafebl,
CMOPTUBHbIE 3arnbl, GUGNMOTEKN, pecTopaHbl U Gapbl, TeaTpbl 1 MOMELLEeHUs1 APYroro HasHa4YeHus1); KabuHbl
TPaHCNopTHLIX CPeacTB U OBLLIECTBEHHOrO TpaHcnopTa.

MeToaonorua ot6opa npob, NpuBeeHHan B HACTosALLEeM cTaHaapTe, ocHoBaHa Ha VDI 4300-5 [2].
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HAUUWOHANBbHBIA CTAHOAPT POCCUUMCKOW GEREPALUUMU

BO3AYX 3AMKHYTbIX MOMELLEHUNA
YacTtb 15

OT160p Npo6 npu onpegeneHuu coaepxaHua amokcuaa azora (NO,)

Indoor air. Part 15. Sampling strategy for nitrogen dioxide (NO,)

Narta BBegenns — 2013—12—01

1 O6nactb npuMmeHeHUA

HacToswwii cTaHaapT ycTaHaBNMBAET OCHOBHLIE MOMOXEHUs, KOTOpble Heo6X0AUMO YYUTLIBATL NpK
MnaHUpoBaHNN N3MepPeHUiA cogepXXaHnsa ANoKCUaa a3oTa B BO3AyXe 3aMKHYThIX MoMelleHWiA. B criyuae nsme-
PEHWIA, NPOBOAUMBIX ANA OLEHKU KayecTBa BO3[yXa 3aMKHYTLIX MOMELLEHUA, TaTenbHoe nraHupoBaHue
oT6opa npob 1 BCell MeTOAONOrMU 3MepeHnii meeT ocoboe 3HauyeHWe, NOCKOSIbKY peaynbTaT UsMepeHus
MOXeT UMeTb Jareko nayLlme nocneacTBus, Hanpumep ykasblBaTb Ha HEOGXOAUMOCTL PEMOHTA NOMELLIEHUA
UMW YCMNELWHOCTb €ro BhINOMHEHNS.

Henoaxoasiuas MeToaonorns UamMmepeHnii MoXeT NMPUBECTU K UCKEXKEHUIO UCTUHHOMO COCTOSIHUS UNU B
XyALlem criyyae nofyuYeHns oMBOYHBIX Pe3ynbTaTos.

2 HopmaTuMBHbIe CCbINKK

B HacToswem cTaHgapTe Ucnonb3oBaHbl HOPMaTUBHBIE CCbIMKX Ha CReAYoWMA cTaHaapT:
MCO 16000-1:2004 Bosgyx 3aMkHYTbIX nomelleHuid. Yacte 1. Ot6op npob. O6LWMe NonoxeHUs
(1ISO 16000-1:2004, Indoor air — Part 1: General aspects of sampling strategy)

3 CsomncTBa, NPOUCXOXAEHME U pacnpPOCTPaHEHHOCTbL ANOKCMAA a3oTa

Ouokenpa asota (NO,, CAS Ne 10102-44-0) siBnsieTca 04HMM U3 BaXkHbIX MpeacTaBuTeNen rpynnbl aso-
TUCTLIX razoBs 1 okeuaos asota. NO, — kpacHo-6ypbii ras ¢ 3anaxom oT criaAKkoBaToro 4o eakoro, cogep-
Xawuit HeGonbLuoe konuyecTeo BecLiseTHoro AuMmepa N,O,4. MHbopmauumio o ceoicteax NO, 1 ero BAvsiHnm
Ha YernoBeYyecKknii opraHuam MOXHO HalTu B nuTepatype (cMm. [3], [4], [5], [6] v [7]).

Okeunabl aszota (NO,) obpasytoTcsl BO BCeX npoLieccax ropeHns asota B kucrnopoge. OCHOBHbIM NMpogyk-
TOM ropeHus ssnaeTcs MoHookena asota (NO), Hebonbluas Aona KOTOPOro BCTyMaeT B MOc/eayoLLyLo peak-
LMo C KNCropoaoM ¢ 06pasoBaHMeM guokcuaa asoTa. ITo IK30TepMUYECKas peakLus, NOSTOMY OXnaxaeHue
OTXOAALLMX ra3oB NPOLeCCcoB ropeHusi cnocobeTyeT o6pasosaHuto BTopuiHoro NO,.

NcTouHnkamu Hanbonee nHTeHcnsHoro BeigeneHns NO, B aTMocdepHbIii BO3AYX ABNAIOTCA TenoBble
3MeKTPOCTaHLMM, aBTOMOBUIIN, NPOMBILLTIEHHBIE CUCTEMbI HAarpeBsa 1 oToNuUTeNbHbIE cucTembl 3aaHnin. NO, B
BO3AYX 3aMKHYTbIX NMOMELLEHWA NOoCTynaeT OT UCTOYHUKOB FOPEHUsl, TaKUX Kak oTonuTerbHasi cuctema u
ncnonb3oBaHWe Ans NPUroToBAeHUA MWLM TBEPAOro (ApeBecuHa, Yronb), XUakoro (HedTb, KEPOCUH) Ui
rasoobpasHoro Tonnuea [GbITOBOW ras, NPMPOAHbLIM ras, ras B GannoHax (nponaH, 6ytaH)], ocobeHHo Ha
HavyanbHOW cTagun HarpeBa. HarpeBaTenbHble YCTPONCTBA, Npu paboTe KOTOPbIX NMPOUCXOAUT BbideneHune
MPOAYKTOB ropeHUsl HenocpeaCcTBEHHO B BO3AYX 3aMKHYTOMO NOMELLEHNs, MOTYT BbiTb 0COBEHHO CUMbHBIMA
uctodHukamm NO,. MmetoTca onybnukoBaHHble pesynbTaThl onpedeneHns cogepxaHus NO, B Bo3gyxe
3aMKHYTbIX NomeLeHui (cM. [4], [8] 1 [9]). Ha ocHoBe 3TnX pe3ynbTaTtoB MOXHO cAenaTh BbiBOA, YTO B 3aBUCHK-

U3pnanune ocpmumansHoe
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MOCTM OT KOHKPETHbIX ycriosuit!) cpeaHas Maccosasi KOHLEHTpaLms NO, B BO3dyXe 3aMKHYThIX MOMELLEHUIA
MOXeT cocTaBnaTb oT 10 Ao 800 mkr/m3.

Ha nonyuenHyto ouerky cogepxanHnsa NO, B Bo3dyxe 3aMKHYTOro nMoMeLleHWs BAUSIOT YacTtoTa, npo-
OOMKUTENBHOCTL N UHTEHCUBHOCTL MPOLECCOB ropeHns B noMelleHun. KpaTHOCTL BO3ayxXxoobMeHa ¢ aTMoc-
tepHbIM BO3ayxom u cogepxaHne NO, B Hem BnusioT Ha cogepxaHvue NO, B Bo3ayxe 3aMKHYTOro
nometlueHusa. Kpome Toro, peakuuu pasnoxeHus, T. e. peakLuun ¢ ydacTMeM maTepuarnoB 1 NoBepxHocTen
3aMKHYTOro NoMeLLeHNs, NPUBOAAT K yMeHbLUeHWo coaepxarus NO, B Bosayxe.

NHTeHcBHOCTL BhiaeneHuss NO, ycTpoicTBamu, paboTaloLMMK Ha rasy Ui KepocuHe, MOXeT 3Hauun-
TernbHO U3MEeHATLCA. Tak, Hanpumep Npu 0ANMHaKOBOW NPOU3BOAUTENLHOCTM paboThbl KEPOCUHOBLIX HarpeBa-
Tenei (cMm. [10]) BblaenseTca B yeTbipe pasa 6onbuie NO,, yem npu paboTe rasoBbix HarpesaTenei (cm. [11]).
CopepxaHue Bblaenaemoro npu 3ToM NO, HeobxoaUMo y4uTbiBaTh, 0CO6EHHO eCnNn rasoobpasHble NPpoayk-
Thbl CropaHusi NonagarT B BO3AYX 3aMKHYTOro NOMeLLeHUs], KaK B crlydae HerepMeTUYHbIX BbITSXKHBIX BEHTUNS-
LMOHHBIX crcTem. TabadHbli AbIM Takke MOXeT BbiTb UCTOUHUKOM NO,.

4 HopMbI copepxaHus aMokcuaa asorta

B Tabnuue 1 npuseaeHbl Hopmbl cogepxxaHusa NO, B Bozayxe, ycTaHOBNEHHbIe BceMupHoli opraHusa-
umen sgpasooxpaHerusi (BO3) [5], [6], HOpMbI, ucnonbayemble B ad hoc WG IRK/AOLG?) [12] npu oLeHke
pucKa, U MakcumarbHble 3HaveHun cogepxanusa NO, ans oueHku Bozaeinctsna MIK (opneHTUpoBoYHbIe 3Ha-
yeHus) [3]. Kpome Toro, B Tabnuue npuseaeHsl npeaenbHble 3HaveHna conepxatna NO, B aTMocthepHoM
Bosgyxe. OgHako HeobxoAMMO OAHO3HAYHO NOHUMATL, YTO NpeaenbHble 3HaveHus cogepxanHna NO, ans
aTMoccepHoro Bosayxa He cneayeT UCNonb3oBaTh NPU OLEHKE kKayecTBa BO3AyXa 3aMKHYTLIX NOMELLEHWA, 1
OHW NpMBeAeHbI B KavyecTBe UHopMaunn, NOCKOMbLKY BO3AyX 3aMKHYTBIX MOMeLLeHUIn U aTMochepHbIii BO3-
OyX B3aMMOJeNCTBYIOT BCNeacTeue Bo3ayxoobmeHa, kak 6bi1o 0TMeYeHo Bhille.

Tabnunuya 1— Kputepun oueHkn cogepxaHua guokcuaa asora

Mpopgonxurens- Maccosast
3HaveHne HOCTb HIMEpEHUS KOHLI,eHTpag O6nactb aencraus Ccebinka
UMA, MKr/m
BO3 1y 200 Bo3gyx 3amkHyTbix nomeue-| WHO (2000) [5] n
HUW/ atmocdepHbI Bo3ayX WHO (2006) [6]
BO3 Cpeanxeropo- 40 Boagyx 3amkHyTbix nomelte-| WHO (2000) [5] n
BO€ 3HaYeHne HUW/ atmocdepHbIn BO3ayX WHO (2006) [6]
MIKa) 1r. 20 Bosgyx 3amkHyTbiXx nomete-| VDI 2310-12 [3]
24 4 50 HUW/ atmocdepHbii Bo3ayX
Ad hoc WG IRK/AOLG 0,54 350 Boaayx 3amkHyTbIX nomelneHun | [12]
Ad hoc WG IRK/AOLG 1 Hegens 60 Bo3agyx 3aMkHyTbIX nomeleHun | [12]
MpegenbHoe  3Have- 14 200 ATtmocdepHbili Bo3ayX Hvpexktnea
Hueb) 1r. 40 1999/30/EC [13]*
HaumoHanbHbIn cTaH- 1r. 100 ATtmocdepHbIf BO3ayx AreHTcTBO NO 3a-
gapt CLWA no kadectsy | (rogoBoe cpegHee mMTEe  OKpyXaio-
BO34yxa apudmeTUyeckoe) wer cpegbl 40
CFRUYactb 50 [14]
KanudopHuinckne (K 340 ATmocepHbIn BO3ayX [19]
cTaHaapThl MO KayecTBy (0,18 mnu~1)®
BO3gyXxa 1r. 57
(roposoe cpegree | (0,030 man~1)e)
apudmeTUHeckoe)

1) B HekoTOpbIX NUTEPaTYpPHbIX UCTOYHNKAX cogepxaHue NO, TaiKke NpeacTaensaioT B eAMHNLAX MOAPHOR AoNw
(maccosas koHueHTpaums 1 mr/m3 cooteetcTyeT 0,53 Mk~ npn Temnepatype 293 K n nasnenun 1,013 6ap).

2) Ad hoc WG IRK/AOLG — working group Innenraumlufthygiene-Kommission des Umweltbundesamtes und der
Obersten Landesgesundheitsbehdrden (cneuunansHas pabodas rpynna, cosgaHHas Komuccuel no rurueHe Bosgyxa 3a-
MKHYTbIX NomelLeHnii PegepanbHON 3Kkonormieckomn cnyxosl ¥ MUHUCTEpPCTBa 3apaBooxpaHeHust FepmaHum).

2
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Okonyarue mabnuusi 1

MpogomxuTens- Maccosan
3HaueHue HOZTS M3MEDEHMS KOHL|eHTpa- Obnactb aencTeus Ccbinka
P ums, Mkr/m3
AnoHckme cTaHgapTsl B obnac- Ty 113 ATmocdepHbI BO3yX [16]
TW Ka4ecTBa OKpyXatoLwen cpeabl (0,06 mnn~")

* Oupektusa 1999/30/EC 3ameHeHa anpekTuson 2008/50/EC (maccosas koHLeHTpaumsi, Mkr/m3, 200 n 40 3ame-
HeHbl Ha 140 1 32 COOTBETCTBEHHO).

a) MIK (MakcumarnbHoe coaepXaHue BblaeneHHoro NO, B BO3fyxe), KOTOPOE NPU €70 NPUMEHEHNUN 3almLLaeT
VMHOVBUIYYMA 1 OKPY>XaloLLyIo ero cpegy ny4ymnm o6pasom Ha OCHOBE CYLLECTBYIOWMUX 3HAHWM, NOMYHEHHbIX B COOTBE-
TCTBUM C HEOBXOAVMMbBIMU KPUTEPUSIMU.

b) MaccoBas koHUeHTpaumst 200 MKr/M3 He MOXeT GbiTb NpeBbilleHa Gonblue BoceMHaaLaTt pas B rog. flata,
BMMOTb 40 KOTOPOW 3TW NpedernbHble 3Ha4YeHUA OOMKHbI COOTBETCTBOBaTL TpeboBaHUsIM BO Bcex cTpaHax EBpocoiosa:
1 sHBapa 2010 .

¢) B ckoBKax MpUBEAEHO 3Ha4eHNE MOMAPHON Aonu. OHO He AOMKHO GbiTh NPEBbIEHO. 3HauYeHNUs 0a0BpPeHbI co-
BETOM NO MCMONb30BaHUIO pecypcoB aTmocdepsl B heepane 2007 r.

5 MeToauka usmepeHumn

5.1 O6LwWue nonoxeHus

CyuwectsyeT psa meToauk onpeaenerus cogepkarus NO, B Bosayxe 3aMKHYThIX NoMeLLeHnin. B npuH-
Lmne UX MOXHO pasaennTe Ha METOAMKN, OCHOBaHHbIE Ha KpaTKOBPEMEHHBIX U JONTOBPEMEHHBIX U3MEpPEeHU-
Aax. PydyHble MeTodbl aHanu3a WCMOMb3ylOT MpU KpaTKOBPEMEHHbIX u3MepeHusix, a Auddy3noHHble
MPo6oOTBOPHNKA — HaCTo NpU AONrOBpeMeHHbIX UaMepeHusX. Mpu npumeHeHnn anddy3noHHBIX NPo6ooT-
BOPHMKOB aHaNMUTUYECKasn YacTb B 3HaYMTENbHOM cTeneHn NogobHa NCnonb3yemMoit Npu py4HOM MeToAE aHa-
nusa. Kpome Toro, npubopbl AnNs HeMnpepbiBHOIO MOHWUTOPUHTa aTMOcdepHOro BosAyxa MoryT 6biTb
MCNOMb30BaHbl NMPU KpaTKOBPEMEHHBIX UMK AONrOBPEeMEHHBIX N3MepeHnaxX. OAHako CTOMMOCTb Takux npubo-
POB 1 LWyMbI, U3AaBaemble UMy Npu paboTe, MoryT 6bITb NPENATCTBUEM AN UX UCNOMb3OBAHWS B 3aMKHYThIX
nometleHnsx. Ecnv nmetotca nHamMkaTopHble TpyoKky ¢ AOCTaTOMHO HU3KUM Npeaenom obHapyXXeHus u Xopo-
LUEel NPEeLU3NOHHOCTBIO (CM. 5.4), TO UX MOXHO UCMOMb30BaTL NPW CTPUHNUHIOBOM ONpeaeneHun cogepKaHns
NO, B Bo3ayxe 3aMKHYTOro noMeLleHus.

AHanutuyeckne meToabl ornpefeneHus AMokeuaa asoTa, noaxoasiune AN UCMOoMNb30BaHUA B 3aMKHY-
ThIX MOMeLLEHNAX, orucaHel B 5.2. ABTOMaTU4ecK1e U3MepuTenbHble CUCTEMBI, NpoLleLne TUMoBbIe UCTbl-
TaHUsA NpUMeHuTenbHO K onpedeneHnio NO,, Takke MOoryT GbiTb MCMOMbL30BaHbI B aHANUTUYECKMX LiensX
(Hanpumep, ocHoBaHHLIE Ha XeMUTIOMUHECLIEHTHOM MeToe).

Kpome meToaoB, onvcaHHbIX B HACTOSAILLEM cTaHAapTe, credyeT OLeHUTb NPUroAHOCTb U HAaAeXHOCTb
Bonee CoBpeMeHHbIX, HarnpUMep OCHOBaHHBIX Ha MPUMEHEeHUM amnepoMeTPUYECKUX AaTUMKOB.

5.2 KpaTkoBpeMeHHble U3MepeHuUs

KpaTkoBpeMeHHbIe nsmepeHnst 06blMHO NPOBOAAT B TeYeHue npnbnusntensHo ogHoro yaca. s usme-
PEHNA KPaTKOBPEMEHHOTO NUKOBOTO CoAepKaHus B 06nacTn Heo6xoamMM aHanMTUIeckuii Npubop HenpepblB-
HOro AeACTBNS C BEICOKUM BpeMeHHbIM paspelleHnem (0T 10 go 20 ¢). B UCO 7996 [17] n ASTM D3824 [18]
npvsedeHbl MeTOAWKU HernpepbiBHOrO MOHUTOPUHra, OCHOBaHHbIE Ha MeTode XeMUITIOMUHEeCLIeHUWUN.
B kayecTBe anbTepHaTUBbI NCMOMb3YIOT PYYHbIE METOANKU, B KOTOPLIX MPEeAyCMOTPEH akTUBHLIA 0TOOp Npo6
NO, ¢ nprmMeHeHeM acrnmpaTopoB ANs NnpocackiBaHWs Bosayxa yepes copbeHT. Uamepenus crneayet BeInon-
HATb B cooTBeTcTBUM ¢ UCO 6768 [19], ASTM D1607-91 [20] unn VDI 4301-1 [21]. 310 pecbepeHTHbIE py4Hble
thoToMeTpuUeckne MeToasl (aHanormdHele Metoay 3ansbumaral), umetowme Hebonbluve pasnuumsa. Mpu ux
NpUMEHeHUN Nony4vatoT 3HaYeHne codepXKaHus aHanuTa, ycpeaHeHHoe 3a Bpemsi otbopa npob, HO OHU He
NO3BOMSAIOT ONpedensTb 3Ha4YeHe NMKOBOro coaepxaHna. Cnegyet oTMeTUTb, UTO Tpu pedbepeHTHBIX hoTo-
MeTpUYeCcKUX MeToda (aHanoryHble Metody 3anblMaHa) UCMoNb3yoT TONBLKO B TOM Cllydae, ecrnin B Uccne-
AyeMoM Boagyxe HeT TabayHoro AbiMa. TabauHbll AbIM OKasbiBaeT Mellawollee BMUsiHAE, BCTynas B
XMMUYecKkMe peakuuu, NoaToMy ero creayeT yaanaTb, NPOBeTpUBasi MOMeLLeHWe nepej Havanom otbopa
npob.

1) Xumnyeckuii meton 3anbLmaHa CBOAUTCS K DOTOMETPUUECKOMY ONPe/eneHmNIo HUTPUT-UOHOB, obpasyrowmxca
npu NponycKkaHuy Bo3gyxa Yepes peaktvs 3anbLmaHa.
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5.3 JonroBpemeHHble U3MepeHUs

B npuHumne nio6ble Npnbopbl HEMPEPLIBHOrO ASNCTBUS NOAXOAAT AN AONTOBPEMEHHbIX U3MEPEHUIA,
HO, Y4UTbIBas BblLleyKasaHHble NpobnemMsbl, NpeanoyYTUTENbHO NPUMEHsSITL ANt dY3UOHHBIE NPOBOOTGOPHUKA
(cMm. npunoxenune A). MpUHUMN AEACTBUA CUCTEM KOHLIEHTPUPOBaHWUSA Takoro TMna ocHoBaH Ha auddysnn
BellecTBa Ha MaTepuan copbeHTa. C ncnonb3osaHneM A dy3noHHbIX NPOGOOTGOPHMKOB NOMyYaoT Cym-
mapHoe coaepxaHne NO, AA KOHKPETHOro nepuoaa BpemeHu (0T HECKOMbKUX YacoB [0 HECKOMbKUX AHEN).
MukoBble cogepkaHusa ByayT yuTeHbl B yCpeAHEHHOM 3a KOHKPETHbIN Nepuos BpeMeHU 3HauyeHUu.

B nutepatype onuceiBatoTca AnddysmoHHble npobooT6opHukm ans NO,, a Takke MeToAbl OLEHKM nX
XapaktepucTuk (CMm. npunoxeHune A). [ins snngemMnonorniecknx nccnegoBaHuin ¢ oxsaTtom GonbLIOrO Yucna
MeCT noaxoAaT Anddy3noHHbIe NPOBOOTOOPHMKN, MOCKOMNBKY OHWM MPOCTLI B UCMOMNb30BaHUM U ManosaMeTHbI
npu exeaHEBHON NPUBBLIYHON 3KCNnyaTauny nomelleHns. Mpn HeoBXoQUMOCTU NX TaKKe MOXHO 3aKpenuTb
Ha ogexae TeCTUpyeMbIX UHAMBUAYYMOB U, Takum 06pasom, NonyunTb MHpopMaL Mo 0 BO3AEUCTBMMN Ha KOH-
KpeTHoro uiameuaa. MNockonbky NO, noa aencTeMem YP-nsnyyeHUs CTAHOBUTCA XUMUYECKU aKTUBHBIM, B
nomelyeHue, rae HaxoasatTcsa anddysnoHHble NPO6OOTOOPHUKK, HE AOIPKEH NONagaaTb COMHEYHbIN CBET.

PykoBoacTteo no BelIbopy U TexHU4eckomy obcnyxusaHuio aucddy3noHHBIX NPpo6ooT6EOPHUKOB NpuBe-
AeHo B EH 13528-3 [22]. MNpu ncnonbsosaHnn anddy3noHHbIX NpobooTOOPHUKOB MeToauka AosmkHa BbiTb
MOMHOCTbIO AOKYMEHTUPOBaHa BMeCTe C XapakTepucTukaMmu 1 HeonpeaeneHHOCTAMU U3MepPEHUNA.

5.4 CKpUHUHroBble U3MEpPeHUA

CKkpuHUHroBble (NMpeaBapuTenbHble) UsMepeHus obecneumBaloT BLICTPOe, XOTA He 06A3aTeNbHO ToY-
HOe 1 aocToBepHoe, onpeaeneHue conepxaHua NO,. K kputepusam BeiGopa METOANK TaknX CTPUHUHIOBBLIX
M3MEpPEeHUI1 OTHOCATCS JOCTATOUHO HU3KWIA Npeaen oGHapyXeHUs (Hanpumep, MakcuMyM 50 MKr/m3) n cooTaeT-
CTBYyIOLLAA NorpeHocTb (Hanpumep, 25 %). MoXHO NPUMEHATL CEPUAHO BbiNyCcKaeMble MHANKATOPHbIE TPpy6-
K1 1 andpdysnoHHble NpobooTEOPHUKU € NPAMBIM OTCYETOM, COOTBETCTBYKOLWIME 3TUM kpuTepuam. OHu
OTHOCUTENbHO MPOCTHI B 0bpalleHn u obecneumsatoT nonyyeHue pesynbTaToB AnNA NNaHUPOBaHUA Aanb-
HeMwWwnx namepeHuin. PesynbTaTbl CKPUHUHIOBLIX U3MEpEeHWIA MOryT BbiTb MUCMOMb30BaHbl NPU NPUHATAU
pelieHns o HeobxoAMMOCTU AanbHENLWNX U3MepeHUid. B HEKOTOPBIX Cry4Yasax peaynbTaTbl CKPUHUHIOBLIX
N3MEepeHUin MOryT NPUBECTU K BbIBOAY O TOM, YTO AanbHeilume usmepeHus He TpebyloTcs (CM. npunoxe-
Hue B). Cogepxarne NO,, 6113Koe K 3aJaHHO Hopme U ee npesbillatoLlee, yaeT curHanom k Heobxoau-
MOCTW NpoBeeHUs AanbHeNLnX N3MepeHniA B COOTBETCTBUM C 5.2.

CKpUHUHroBble U3MepeHus creayeT NPoBOANUTL C YHeTOM NPUBEAEHHbIX BbiLLE NOMOXEHWA AN paspa-
60OTKMN KOHKPETHON MeTOAUKN UX NpoBeaeHUs. MpUMepbl CKPUHWHIOBLIX M3MepeHUi NpuBedeHsl B Npunoske-
Hun B.

6 lNnaHupoBaHWe N3MepeHNN

6.1 O6wue nonoxeHus

B pasgene 3 otmeveHo, 4To Hannvne NO, B Bo3yxe 3aMKHYTOro MoMeLLEeHUsA B OCHOBHOM 0Bycriosre-
HO NpoLieccamm ropeHust ¢ OTKPbITBIM NnaMeHeM. M3 Yero MoXHO 3akrioUnTb, YTO MPOLLECChl, CBA3aHHbIE C
BeJeH1eM JoMallHero Xo3acTaa, 6yayT rmaBHeIM NPegMeTOM COOTBETCTBYIOLMX UCCNEAOBaHMIA. B aaHHOM
cny4ae HeobXoaMMO YYUTbIBATb B KA4ECTBE BaXHbIX (PAKTOPOB XapaKTepPUCTUKLA UCTOYHUKOB BblAENeHUs
(BOMBLUMHCTBO U3 HUX ABMSIOTCA TOYEYHBIMU UCTOYHUKAMM NepUoaMYEckoro AeACTBMA) U BNUAHWE aTMocdep-
HOro BO3ayxa, 0bycrosneHHoe Bo3ayxoobmeHoM. PesynbTaThbl CKPUHUHIOBLIX U3MEPEHUI ABMSATCS BaXKHON
COCTaBMSAOLEN NNaHUPOBaHNA N3MEPEHUIA.

6.2 Llenb namepeHUin U rpaHuYHble ycrnoBusl

6.2.1 O6wue nonoxeHus

Mepen npoBeaeHneM U3MEPEHUA B BO34yXe 3aMKHYTbIX MOMELLEeHWUIA HeoBXoAUMMO YeTKO onpeaennTb
nx uens. Cogepxanue NO, B BO3yxe 3aMKHYTOro NoMeLLeHVs onpeaensioT ¢ Lenblo:

a) NpoBepKN COOTBETCTBUA [NpOBEpKa COOTBETCTBUSI HOPME (Hanpumep, Npu NOCTynneHnn xanob ot
HacerneHus)];

b) HayuHoro nccnegosaHus [MccneaoBaHUS BUAHUA 3arpsisHEHUS BO3AyXa 3aMKHYTOro noMeLleHus
Ha 30poBbe ero obutaTenen (Hanpumep, B pamkax annMaemMmnonorniecknx uccnegoBanHuin)];

C) onpefdeneHns oTHoleHMA cogepxaHus NO, B BO3AyXe 3aMKHYTOro NoMeLLeHus K ero cogepkaHunio
B aTMochepHOM BO3ayXe.

4
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6.2.2 MNpoBepka COOTBETCTBUSA

Mpu cpaBHeHUM AaHHbIX, MPUBEAEHHLIX B Tabnuuax 1 1 2, MOXXHO 0OHapyXuMTb 3HaYeHUA coaepXaHus,
npesblLLAOWNe NpeaensHo JornyckaeMble 3HaveHUA. Mo 3To NpuyMHe BaXKHO NPOBOAUTL KOHTPOMb YPOBHSA
coaepxaHusa NO, oTHocuTenbHo 3HadeHus ero MNAK. Ecnun ectb nogospexue, yto sHaveHue MK 6eino npe-
BbILLIEHO, TO criefyeT NpoBOAUTL U3MEPEHUA NPK YcnoBuaAx, Ans kotopbix MNAK 6bino yctaHoBneHo.

U3-3a nepuoamnyeckoro xapakrepa Ucnosib3oBaHna 06bI4HBIX MCTOUHMKOB BhiaeneHna NO, ero coaep-
XXaHue B BO3yXe 3aMKHYTOro nomeLleHns cneayet onpeaenaTb Npu YCNoBUsIX 3KCryaTaunm noMeLleHus.
MockonbKy 3T YCNOBUSA U3MEHSIIOTCS, HeoBX0AUMO yunTbiBaTb O0COBEHHOCTU AeATenbHOCTU obuTaTenen
MOMELIEHNsI MO OTHOWIEHUIO K UHTEHCUBHOCTM BbideneHna NO, UCTOUHMKaMU U JOKYMeHTMpoBaTb UX Npu
nnaHMposaHun nsmepeHuin. Mpu noctynnexHun xanob ot obutatenei noMeLleHUs AOIMKHO BbITb YYTEHO, UTO
UX aeaTenbHOCTb BnuseT Ha BbiaeneHne NO, (B TOM uucne AeATenbHOCTb, CBA3aHHas C NPUroTOBIIEHNEM
nuLn 1 pexxumamn paboTel oborpeBaTenen, BANSIOWMMIW Ha TeMnepaTypy B nomeLleHun). Takum obpasom,
npy NIIaHUPOBaHUN U3MEPEHUA HeobXxoANMO TIATeNbHO U3yyaTb 3TU NPO6eMbl.

[na ynydweHusa cuctematusauun pesynbTaToB U3MePEeHUA U Ans Nyyllero NoHUMaHus cuTyauuu ¢
Lenbio BHECEHUS NpeasIoXKeHWI Mo NPOBEAEHNI0 KOPPEKTUPYIOLMX MEPONPUSATUIA:

- pekoMeHayeTcs NPOBOANUTL M NpU HEOGXOAUMOCTU NOBTOPATL U3MepeHUsl Npu ocobeHHo Hebnaron-
PUATHBIX YCIOBUSAX, HAanpuMep npu GyHKUMOHNPOBaHUN BCeX Metolwmxcs nctodHnkos NO,,

- ecn Npu pasnuyHbIX YCIoBUSAX NOCTynalT cneundudeckne xanobbl o1 obutateneit noMeleHUs
OTHOCUTESTLHO KaKOI-TO ero yacTtu, To cnegyeT NPOBECTU USMEPEHUA 1 MPU 3TUX YCIOBUSAX AMS BbISICHEHUS]
NPUYAH, U

- Npu nccnegoBaHUm NOMeLLeHUI ¢ CUCTEMON KOHAULMOHUPOBaHWUA Bo3ayxa nepea ot6opom npob cuc-
Tema goskHa npopaboTaTth B TedeHue 3 4 npu 0BbIMHOM peXxume akcnnyaTauuu.

Ecnu npeanaraeMble KOppeKTUMpYoLLUe MeponpusaTua no cHwkeHno cogepxanusa NO, TpebyioT BHece-
HUS U3MEeHEeHWI B AesiTeNbHOCTb obuTaTene NoMeLLeHns, To OHU A0SMKHbI BbITb peanrMayemMbl Ha NpakTUKe 1
npeAcTasneHsl B hopMe, NpuemnemMon Ans nonb3osatens nocne saseplieHnsi NporpamMmmbl USMEepPEHUIA.

6.2.3 MNMouckoBble uccnefoBaHUA

BaxHbIM NepBbIM 3TanoM NOMCKOBLIX UCCNeAoBaHUA, CBA3AHHLIX C onpedeneHuem coaepxanua NO,
WK ero BO3AeNCTBUEM, SIBIIIETCS YCTAHOBMEHWE YeTKON uenu nsmMepeHuin. B nocneaHune rogbl BosgencTeue
NO, Ha HeCKOIbKO rpynn HaceneHUsa U3y4anoch B pasnnu4HbIX UCCNEAOBaHUAX, B TOM YUCHE BO3yXa 3aMKHY-
ThbIX MOMeLLEHWR, a NoApobHO BbINO N3y4eHo BNUsiHUE PaboThl ra3oBbIX MIUT B XWIbIX Aomax (cMm. [8] n [23]).
WccnenosaHus nokasanu, 4To yposHU coaepkadua NO, B BO3lyxe 3aMKHYTOro noMelleHus u B atmocdep-
HOM BO3JyXe pasfnunyaroTcsi OT Nofb30BaTeNs K MoSb3oBaTeslio, OT MOMELLEHUs K MOMELLEHMIO U OT BPEMEHM,
Tak 4YTo TWaTenbHOe NNaHMpoBaHWe U3MEepPEeHUA IBNSIeTCS Ype3BbluakiHO BaXHbIM. Takke BaxkeH npeamet
“ccneaoBaHUs: HanpumMep, BUsiHUE KpaTkoBpeMeHHbIX nukos cogepxaHus NO, unu ycpeaHeHHoe Bo3aen-
CTBME 3a OTHOCUTENbHO ANUTeNbHbIA Neproa BpemMeHn. B nepsom cniyyae npegnonaraeTtcs UCNofnb3oBaHWe
aBToMaTn4YecKkux NpMBoOpPoB AN MOHUTOPUHTA U BLIGOP BPEMEHU U3MEPEHUS1 U ero NPOAOIDKUTENbHOCTU B
3aBUMCUMOCTU OT XapaKkTepUCTUK pexrma UCMnofib30BaHUS UCTOUYHMKA BbIBPOCOB; BO BTOPOM criydae obblMHO
AOCTaToYHO Ncnonb3oBaTh AN dY3noHHbIE NPO6OOTOOPHMKN.

Mocne onpefdenexus 3agay U KOHKPETHbIX Lefei uccnegoBaHnii HeobxoauMo cobpaTtb UCXOAHYHO
nHopmaumio. Hanpumep, nHdopmaumio o BNnsH1KM NO, Ha 300p0Bbe MOXHO NOMYYATH Ha OCHOBE 3Kkcnepu-
MEHTOB B KNUMaTUYECKON kamepe Mpu KOHTPONUPYEMbIX YCMOBUSX U pe3ynbTaToB 3nuAeMuonormiyecknx
ncecnegoBaHWi B pearnbHbIX yenosusx [3]. SkcnepumeHTbl B kamepe obbluHO HanpaBneHbl Ha onpeaeneHue
CUNBbHOrO BRUSIHNSI OTHOCUTENBHO BLICOKOrO COAepXaHus onacHoro BellecTsa, Habnwogaemoro B TedeHne
OTHOCUTEITbHO KOPOTKOrO Nepuoia BpeMeHn. B otnvume oT 370ro npu anmgemMmnonormiecknx nccneoBaHmnsax
BMUSIHME 4acTO CBSI3aHO CO CPedHWM cofepXaHweM, onpegeneHHbelM 3a 6onee AnNUTenbHbIR nepuod,
MOCKONbKY BBUAY 0CODEHHOCTEN aHan13a He MOXeT ObITb MOMyYeHO BbICOKOE paspelleHne 3Ha4veHun cogep-
XaHusa no BpemMeHn. Kpome Toro, npu Heo6xoanMmMocT MoryT ObITb MpoBeAeHbl AONOMHUTENBHBIE UCCNenoBa-
HUs1 BO3AENCTBUSA Ha paboyvem MecTe, 0BbIMHO C YH4ETOM BBICOKMX YPOBHEN COAEPKaHNSA ONacHOro BellecTsa.

M3mepeHus cnegyeT NpoBOAUTb B KIMMATUYECKMX YCITOBUSIX, XapaKTepHbIX Ans obbluHON aKcnyaTa-
LMK ncecnegyemMoro nomeLleHus. 3T ycnoBus AomMkHel 6bITh B Npedenax AnanasoHa KoMpopTHEIX YCOBUIA
[24]. Ecnn 3TO HEBO3MOXHO, HAaNpPUMEP B KyXHSIX, rAe MOXeT yBeNM4MBaTbCs TemrnepaTypa 3a c4eT NnpuveHe-
HUS BbITOBBLIX NPUBOPOB, TO MPU NPAKTUYECKOM MPUMEHEHUN YCIIOBUA MOTYT OTIMYATLCA OT KOMMOPTHBIX.
Bo Bcex cnydvasx OTKIOHEHUS OT KOMOPTHBLIX YCNOBWUIA AOMKHBI ObITb OLEHEHbl 1 AOKYMEHTUPOBaHbI.
MoaoBHbIM 06pasom criegyeT AOKYMEHTMPOBATL TUM UCTOYHUKOB UHTeHcKBHOrO Bhldenexns NO, n npogon-
XNTENbHOCTb X AeicTBUSA BO BpeMsl oTGopa npo6.

Mockonbky npu npuMmeHeHnn anddysnoHHbIX NpobooTbopHUKoB nepuog otbopa npob obbIMHO cocTaB-
nAeT OT CYyTOK A0 Hedenu, ocobas npedsapuTenbHas NoAroToska noMeLleHus He TpebyeTtcs. B kaxaom cny-
Yyae ANs onpeaeneHns XxapakTeprucTuk UCnonb3yemMoro npobooT6opHNKa HeobXo04MMO NPOBECTU UCMBbITaHUS
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Ans NpoBepkn cTabunbHOCTU NOrfoLwatoLLeit cpeabl U TOro, 4TO 3a NpeAyCMOTPeHHbIN nepuoa oT6opa Npo6
6yaeT oTobpaHo AOCTAaTOMHOE KONUYECTBO BelLEecTBa.

MockonbKy npy ncnonbsosaHnn Andy3noHHBIX TPoB0OTOOPHUKOB MOXHO ONPeAennTb TOMbKO coaep-
XKaHue, ycpeHeHHoe 3a AnuTenbHbli nepuog (cM. 5.3), no MeToauke, oNMCaAHHOW B HACTOALWLEM CTaHaapTe,
MUKOBbLIE coaepXaHUa onpeaenuTb Herb3s.

6.2.4 OnpepeneHue cOOTHOLLEHUA coaepXaHUA AUOKCMAA a3oTa B Bo3gyXe 3aMKHYTOro nome-
WeHUA U atMmoccepHOM Bo3ayxe

B oTnmuve oT 60NbWMHCTBA OpraHMMECcKUX 3arpsisHUTenen Bosayxa saMkHy Thix noMelleHnid NO, Taike
MOXeT MpUCYTCTBOBaTL B YBEMUYEHHOM KONMYECTBE B aTMOC(EPHOM BO3AyXe, YTO, Takum o6pasom, MoxeT
npusecTn k 6onee BbicokoMy cofepxaHuio NO, B BO3yXe 3aMKHYTbIX NOMELLIEHWA. ITOro MOXHO oXuaaTh
ocobeHHo B Tex criyyasx, koraa uccrnegyeMoe 3aMKHyToe NoMeLLeHne pacnonoXeHo 6rnsko K y3kon ynuue
C MHTEHCMBHBIM JOPOXHLIM ABWKeHeM. B aToM cniydae pekoMeHayeTca nsmepaTth coaepxaHue NO, B Bo3-
Ayxe 3aMKHYTOro nomelleHWsa OgHOBPEMEHHO C U3MEepeHUeM ero cogepXxaHus B atMoccepHOM Bo3gyxe.
PesynbTaT MOXeT GbITb UCNONBL30BaH NPU COCTABEHUA UHCTPYKLUIA NO NPOBETPUBAHWUIO NOMELLEHUS.

OTHolueHne coaepxaHua NO, B Bo3ayxe 3aMKHYTOro nomelleHusa (1) k ero coaepxxaHuio B atmocdep-
HOM Bo3gyxe (A) No3BonsAeT Nosly4ruTb MHPOPMaLMIo 06 NCTOUYHUKAX, BMAIOLUMX Ha BO3AYX 3aMKHYTbIX MOMe-
LLEeHUA: ecnun OTHOLLIEeHWEe MeHblue eauHULbI, TO NpeobnaaalT UCTOUYHUKN B aTMOCEPHOM BO3AYyXe; ecnu
6onbLUe eMHWLEI, TO 3TO YKa3biBaeT Ha UCTOYHUKM, HaxoAsILLMecs B camom nomelueHun. OaHako aTo npaeu-
no cnpaseanneo He 4na Bcex ycnosui. OHO He AeNCTBYET, Hanpumep, ecnu:

- paccMaTpuBaloT TONbKO pesyrbTaT OTAESbHOro KpaTKOBPEMEHHOMO N3sMepeHns (370 BNOSIHE BO3MOX-
HO npu cooTHoLweHWUK I/A ropasao Gonbiue Yem 1 (eauHMALA) M NpU OTCYTCTBUM UcTOo4HMKa NO, B nomeLLeHun:
ecnu copgepxaHue NO, B aTMocgepHOM Bosayxe BbICTPO YMEHbLIAeTCA B TeYEeHWe KOpOTKOro nepuoaa,
Hanpumep, 13-3a U3BMEHEeHUs HanpasneHUsl BETpa, TO B 3aMKHYTOM NOMELLEHUN B Te4eHNEe KOPOTKOro nepuo-
[a elle MoxeT HabnogaTtscs 6onee Boicokoe cogepxanne NO,);

- U3MepeHus No oLeHke KauecTBa aTMoctepHOro Bo3ayxa NPoBOAAT He B HenocpeacTBeHHON 6nmsoc-
TV OT 34aHus;

- npoucxoaunT HaTekaHne NO, B noMellleHne B MECTO € o4UCTKoW unn punbTpaumein NO, ns atmocdep-
HOro BO3JdyXa KOHCTPYKUMEeW 3aaHus. Ecriv MCTOYHUK B 3aMKHYTOM MOMELLEHUN MPOSABNSET akTUBHOCTb
HeyacTo 1 Mpu 3TOM NPOBOAATCS AONTOBPEMEHHbIE U3MEPEHUs], TO COOTHoLeHue I/A MoXeT 6biTb MeHbLue
eVHNWLBI, AaXe ecrii OHO 3HauUTeNbHO Bornblie eAnHNLLI B NepUo aKTUBHOCTU UCTOYHUKA.

6.3 Bpems usmepeHun

Bpems nsmepeHnii onpegenseTtcsa nx uenbto (M. 6.2). MNpu Beibope noaxoaawlero BpemMeHn usmepeHunia
cnegyet Takke yunTbiBaTb USMEHEHUNA COAepXXaHus, nponcxoasilne 3a 0THOCUTENbHO ANuTesnbHbIe Nepuo-
Obl BpeMeHU (Hanpumep, rogndHble N3MeHeHWs1, USMEHeHUs1, cBsI3aHHbIe C OTOMUTENbHLIM CE30HOM), a TaKkke
KpaTkoBpeMeHHble Mo CBOeN Npupode U3MeHeHUs cogepxkaHusl (3KkcnnyaTauus rasoBoi NiMThl, TabayHbIiA
ObIM, NPOBETpUBAHME).

6.4 MpopomkuTenbHOCTL OT6OpPa NPo6 U NepuoAUYHOCTb U3MEPEHUN

MpodomK1MTeNnsHOCTL M3MEPEHNIA Takke onpegenseTca ux Luenbto (cM. 6.2). MNepuognyHocTb usmepe-
HWA criefyeT yYnTbIBaTb NPW COCTaBMEHUN MaHa N3MepeHnin B COOTBETCTBUU C UX Lenbio, N OHa AOIDKHa
OCHOBbIBaTbCS Ha HeonpeaeneHHOCTU U3MepeHust (M. 6.6) n HeobXxoaMMOCTU 0BHapPYXeHNA MUKOBbLIX 3HaYe-
HWI. MHbopMaLumsa o BANAHAW Nepuoaa yecpeaHeHUs Ha 3HaveHns cogepkaHus beina B3aTa ns [25] (cm. Tab-
nvuy 2). JaHHble 6bivM NonyyYeHbl Ha OCHOBE HEMPEPBLIBHO PErucTPUpYEMbIX pPesynbTaToB U3MepPeHWi,
ycpeaHeHHbIX AN pasnuyHbIX nepuoaos. Bo Bpems 8Toro skcnepumeHTa maccosasi koHueHTpauua NO, B
aTMocdepHoM Boaayxe cocTasnsana oT 25 ao 70 Mkr/m3. Mo pesynbTaTam BUAHO, YTO AMANAa30H 3HaYEHWi
copepxaHua NO,, ycpeaHeHHbIX AN KoaTKOBPEMEeHHOro nepuoaa, MOXeT BbITb 3Ha4MTe bHO Wipe, Yem ANs
OONroBpeMeHHoro nepuoaa, Ansa paccMmaTtpuBaemMblX neproga BpeMeHn u MecTa.

Tabnwua 2—[nanasoH 3HaveHui MakcumarnbsHoro cogepxanna NO, ans nepuogos otéopa npo6 1 MuH, 14 mn 244
npu ycpeaHenuy ansi 12 Xunbeix JOMOB, UCCINIEA0BaHHbIX B COOTBETCTBUM C [25]

MaKcuMasnbHasi MaccoBast KOHLIEHTPaLMS, MKI/M3, ycpeaHeHHas 3a
MecTononoxeHune
1 MUH 1y 24 4
KyxHs OT1400 go 3800 OT 230 go 2000 Ot 50 go 480
[ocTUHas komHaTa Ot 200 go 1000 OT 100 go 900 Ot 50 go 260
BaHHas komHaTa Ot 60 go 800 OT150 go 700 Ot 20 go 100
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Mo pesynbTatam nccnegosaHuid, nposeaeHHbIX B CLUA [27], 6bina BbisiBMeHa aHanormiHasi 3akoHoMep-
HOCTb MPU PACCMOTPEHUN 3aBUCUMOCTU MeXay 3HaueHusiMu cogepxaHusi NO,, nonydeHHbIMA yCpeaHeHeM
3a 24 4y (MakcumansHoe 3HaueHne Ans neproaa 24 4 coctasmrio 800 MKr/M3), 1 COOTBETCTBYIOLUNM CpeaHero-
[0BLIM 3Ha4YeHWeM (200 MKr/M3) Ha OCHOBE AaHHbIX, NoNyHYeHHbIX B 1960-x rT. [26].

6.5 MecTto npoBeaeHMA U3MepPeHUNn

OB6bI4HO ANs NoMeLLeHNs 4OCTAaTOYHO 0AHOM ToukM oT6opa Npob; ee creayeT pacnonaraTb Ha BbiICOTE
1,50 M oT nona u Ha paccTosiHuK (1—2) M oT cTeH. B kyxHsax Bo BpeMs paboTbl GbITOBLIX ra3oBbiX NprbopoB
cnegyeT oxkuaaTb obpasoBaHusl rpaaMeHToB cogepkaHns (cMm. [28] 1 [29]). Mpu HeobxoauMocTy B 3TOM chy-
Yyae MoXeT ObITb MoNe3HbIM NonydeHne uHdopmaunm 06 ycnoBuax obTekaHus BO34yLUHLIM NOTOKOM. Ycno-
BUS1 06TekaHUsi MOToKaMM BO34yxa MOryT ObiTb onpeaeneHbl ¢ MOMOLLLI NOPTaTUBHOIO aHemoMeTpa. [Ans
uccneaoBaHus paccesiHua 1 pacnpegenernus NO, B noMeLLleHUn 1 AN BbISIBNIEHUSI UCTOYHUKOB €ro Bbiaene-
HUsI MOTYT BbITb NpoBeAEeHbl CKPUMHUHIOBBIE U3MEPEHUS C UCTIONb3OBAHUEM NHAMKATOPHBIX TPYOOK C NpsiMbIM
oTcyeToM. B nnaH otbopa npob Bceraa cnegyeT BKNtoYaTh M3aMepeHne Ha Hanbonee obuTaeMoM xutensamm
yyacTKe NoMeLleHust.

Ecnn npu pelueHnM KOHKPETHBIX 3agay pesynbTaTbl M3MEepeHW MokasaTenel kKavecTBa BO3dyxa
3aMKHYTOro NoMeLLeHnst HeoBX0ANMO CPaBHNUTL CO 3HAYEHUsIMU ANa aTMocdepHoro Bosayxa, To ero otbupa-
toT B HEMOCPeACTBEHHOM 6MIM30CTN OT UCCneayeMoro noMelleHus (Hanpumep, Ha 6ankoHe Uy 3a OKHOM, He
OTKpPbIBAEMOM MpUY NPOBETPUBAHMUN).

Ecnn y Hapy>KHOI CTEHbI MOMELLEHUS HAaXOAUTCSA TOMKa, TO NPU BbIGOope TOUKM ANns USMepEeHUi crieayeT
YUYNTbIBaTb BRMSIHWE BbIxOAsLWero oTpaboTaHHOro Bo3ayxa Ha atMocdepHbIii BO3ayX, MOCTynaoLwui B nome-
LwieHue.

B 3gaHuax ¢ mexaHudeckum 3abopomM atmocepHOro Bo3ayxa B CUCTEMY KOHAULIMOHMPOBaHUA criedyeT
NPOBOAWNTL U3MEPEHUs NoKasaTenen KayecTsa atMoccepHOro Bo3ayxa B HenocpeacTBEHHOU 6nmM3ocTu oT
BO34yX03ab0opHOro oTBEPCTUS.

6.6 MpeacTtaBneHue pe3ynLTaToB U HEONpPEeAENeHHOCTb U3MEePEeHUNn

Mpn NNaHMPOBaHUN N3MEPEHUIA foMmkHa BbITb onpeaeneHa NX HeonpeaeneHHOCTb, a Takke MeTporo-
rMyeckme XapakTepucTuKu, BKloYaeMble B NPOTOKON.

Hanuuve HeonpeneneHHOCTEN U3MepeHnit HensBexHo. B 0CHOBHOM OHW 0BYCMOBMEHbI Kak TeM, YT
YUCIO U3MEpeHUiA BCera orpaHnYeHo, Tak U HeonpeaeneHHOCTAMU, NPUCYLLIMMU aHanNUTUYeCKoMy onpeae-
neHuto. [ManasoH 3HayeHuid HeonpeaeneHHOCTU pesynbTaTa U3MepeHUsl YMeHbLIAeTCa Npu yBenuyeHum
yucna napannensbHbIX nsmepeHnin. OaHako NpeacTaBUTENLHOCTL pesyrnbTaTta oTAeNbHOro UNu napannens-
HBIX USMEPeHUii cneayeT paccMmaTpuBaTh B Npeaenax usmeHeHWin CoaepXaHust BO BpeMeHU 1 NPoCcTPaHCTBe.
Ecnu pesynbTat usmepeHus 6nmsok k sHadeHuto MK, To pekoMeHayeTcs NIPOBECTU NOBTOPHOE U3MepeHue.

Ecnu BbINONHANUCH NapannenbHbie U3amepeHns, TO BMecTe CO CpeiHUM 3HauYeHUeM B NPOToKone name-
PEHU NPUBOAAT TaKKe OTAeNbHbIe 3HaYeHUs. B 3ToM cnyvae cTaHAapTHOE OTKNOHEHWe NoaxoauT Ans npea-
CTaBMeHUs ero B ka4ecTse HeonpeaeneHHOCTU U3MEpPEeHNiA.

KpoMe cChifikn Ha MPUMEHSIeMbIit MeTo aHanusa, NPoTOKON U3MepeHuii AoMKeH coaepaTb onucaHue
MEeTPONOrMyYecknX XapakTepucTuK, AeMCTBYIOWMX HAa MOMEHT NpoBedeHUsl U3SMepeHuin, B Nepsyto ovepedb
npeaenos o6HapyXXeHUsl U KONUYECTBEHHOro onpeaeneHus.

Mpu npumeHeHUn andy3MoHHBIX NPOGOOTBOPHUKOE B NPOTOKONE M3MepPEeHWUin NPUBOAAT chopmyny,
UCMONb3yeMyto ANA BLIMUCTIEHNA pesynbTaTa smepeHus.

Mpu nNpeacTasneHUn pesynbTaToB U3MEPEHUI 3HaUYeHWUs 06LIYHO NPMBOAAT Takum o6pasom, 4To6LI
nocneaHUin ecATUYHLIN paspsaa (3Havawas undgpa) oaHOBPEMEHHO OTpaXkar NopAaaokK sHayeHua Heonpeae-
NEHHOCTN n3MepeHNs.

6.7 Ob6ecneveHue KauyecTBa

B 3aBMCMMOCTM OT Lienn U3MepeHuin cnegyeT onpeaennTb npoleaypy noaroToBKA NOMeLeHUs nepea
npoBeaeHNEeM U3MEPEeHUiA, BpemMs U3MepeHnii, NPoaoKUTENBHOCTL 0TOopa Npo6, NepUOANYHOCTb, a Takke
MecTo ux ot6opa. Kpome Toro, Heo6xoammo, 4Tobbl 40 1 BO BpeMst UaMepeHuii cobnioganock U peructpupo-
BasioCb COOTBETCTBUE YCTAHOBNEHHbIM MOrPaHUYHBIM YCIIOBUAM, OTHOCSILLUMCS B OCHOBHOM K COCTOSIHWUIO
CUCTEMbl BEHTUNAUMM U ohOpMNEHN0 AOKYMEHTaUuW, coaepkallein onicaHme UCTOMHUKOB, BblAeNAowWwmnx
AMOKCUA a30Ta B 3aMKHYTOM NMOMELLEHUU U B HenocpeacTBeHHoN 6nmMsocTu oT 3gaHus. Popmy npoTokona
nsmepeHuii cneayeT onpeaenuTb NPy NNaHUpoBaHUM usmepeHuin. ObLume ykasaHua, kacatowwmecs uHgopma-

7
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LK, KoTopas A0IMKHA 3aHOCUTLCS B MPOTOKOM BO BPEMS MTPOBEAEHNSI USMEPEHWNIA MoKasaTenen kayecTsa Ans
BO37yXa 3aMKHYTOro nomelleHus, npusegeHo 8 MCO 16000-1, npunoxeHue D.

[ns obecnevyeHns kavecTBa pe3ynbTaToB N3MEPEHWUIA B KaXAYl0 CEpUio aHanM3oB BKIIOYAlOT aHanmMs
XornocToun Npobbl. TpyAoeMKoCTb aHanmnsa goshkHa bblTb copasmepHa ¢ Lenbto M3mepeHuia. MNpu ncnonbaosa-
HWUU AN PY3NOHHBIX TPOBOOTEOPHUKOB B KaXXAOM MOMeLLeHUn 4OIKHO ObiTh pasMeLleHo He MeHee ABYX.

TpeboBaHuWs K Ka4eCTBY U3MEpPEHWI, NpeabsaBnAeMble KIMeHTOM, 4OSKHbI OblTb onpeaeneHsbl Npuy nna-
HUAPOBaAHUM U3MEPEHWUA.

YUT06bI BLIOPATL M ONpeaenuTe KOMMOHEHTBl CUCTEMbI MeHeKMeHTa KadecTBa npu paspaboTke MeTo-
gonorum otéopa npob, AorkHbl BbITh MOCTaBMeHbI CriegyroL e BONpocChI:

- UMeeT N aHanuTudeckass nabopatopusi AOKYMEHTUPOBaHHYD cucTemy obecneyeHuss KadecTsa
(Hanpumep, no NCO/M3IK 17025 [30])?

- Kakue NpUMEHSITCA NpoLeaypbl kanMbpPOBKX, HACKOMbKO YacTo U LNPOKO?

- HeobXoAMMO N1 BbIMOMHATL paccpedoToUeHHbIE U3MepeHns?

- Kakum o6pa3oM NpoBOoAAT OLeHKY HeonpeaeneHHOCTH uamepeHus (Hanpumep, no ISO GUM 98 [31])?

- yyacTByeT nn nabopaTopusi B MexnabopaTopHbIX NCMbITAHWAX?
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MpunoxeHne A
(cnpaBouHoe)

Undopmauusa no anddy3MoHHBIM Npo6ooTOOpHUKaAM

Ins ot6opa npo6 NO, Ha ocHoBe Ancdyaum MNanmcom Bnepebie Gbin NpuMeHeH TpuataHonamu (cm. [32], [33],
[34]m [35]). Ancbdby3anonHbIN NpobooTbopHUK NpeacTaenseT cobon HeGoNbLIOI KyCOK NIEKCUMINIacoBOM TPyOKkK, HA 0 gHOM
KOHLIe KOTOPOro 3aKpenneHa ceTka U3 HepKaBelolen CTarnum ¢ HaHeCEeHHbIM TPU3TAHONaMUHOM (MPUMEHSINIUCE TaKke
UNbLTPLI U3 LEeNNIoNo3bl UK CTEKIOBOIIOKHA). [lnokeny a3ota akCTparmpyoT €O CTarbHbIX CETOK BOLOW Nocre aKernoau-
unu npobooTbopHUKa. MNonyHeHHbIN IKCTPaKT Ucnonb3yioT aAns dotomeTpudeckoro onpeaenennsa NO,, Hanpumep meto-
aom 3anbumana [19]. MNpegen obHapyxenus NO, npu skcnoamumm npo6ooTbopHuka B TeueHne 24 4 coctasnser
28 mkr/m3, a B Teuenune 1 Hegenn — 4 mkr/m3. Mocne akcnoanumm andy3MoHHbIN NPOBG00TEOPHUK MOXeET BbiTh OTNPaB-
NeH no noudte U (B 3anevaTaHHOM KOHTEMHepe) MOXeT XpaHUTbCsl NpW KOMHATHOW TemnepaTtype A0 LeCTU MecsueB
(cm. [36]).

Beinu paspabotaHsbl gpyrme anddy3moHHble Npo6ooTOOPHMKN, OCHOBaHHbIE HA TeX e NPUHUMNAX, 4To U TpyBkn
Manmca, HO Bonee YyBCTBUTENbHBIE U Aalowme 6onee BOCNPOM3BOAUMbIE pe3ynbTaThbl; MO3TOMY 4YacToO WCNONb3YIOT
6onee coBpemeHHble guodyanoHHblie NpobooT6opHukm (cM. [37], [26] u [27]). ina aHanu3a 4acTo NCNonb3yloT UOHHYI0
Xpomarorpadwmio.

OnddysnoHHble NpobooTEOPHUKM cnegyeT UCTbITLIBaTh B MOMELWEHUU C UCMONb30BaHUEM HE3ABUCUMOTO MeToaa
[19] (em. Tarke [38] v [39]). Mpy npoBeaeHUMN UCNBLITAHUIA CrieayeT YYUTHIBATh Nobble BNUSHUA TEMNEPaTYpPbl, OTHOCK-
TeNbHON BNaXHOCTU M ABUXEHWA Bo3gyxa. [Ana pabotel anddyanoHHbix npobooTbopHMKoB Heobxoanma onpeaeneHHasn
MMHUManbHasi NUHeHas CKOPOCTb NOTOKAa Bo3ayxa: ansa Tpybok Manmca — o1 0,05 go 0,1 m/c (cm. [40]), ans npo6ooT-
6opHuKoB TUNa Gerigxa — 0,1 m/c (cm. [41]), NOCKONBKY BELECTBO M3 OKPY)XaIoLWEn cpedbl NonagaeT Ha COPOLUOHHYIO
cpeay nocpeacTteom anddy3nm B cUCTEME, a He 3a cdeT paboTel nobyanTensa pacxoaa, Kak B cnyqae akTuBHoro otéopa
npo6. Ecnn na-3a cnaboro aBuxeHnst Bo3ayxa HegocTaTo4Hoe uncno monekyn NO, nepemectutes k Tpybke, To BO3ayX B
HenocpeacTBEHHON 6nn3ocTy oT Npo6ooTOopHKKa ByaeT 06egHEH NCKOMBIM BELLECTBOM, YTO NPUBEAET K NONYyYeHUI0
3aHWXEeHHOro coaepxanus (cMm. [42]). CteneHb BNUSHUA 3TOro 3deKkTa 3aBUCUT OT KOHCTPYKunK Nnpo6ooT6opHuka.
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MpunoxeHne B
(cnpaBouHoe)

MpuMepbl CKPUHUHIOBBLIX U3MepPEHUN

B.1 O6wue nonoxeHuns

C NOMOLLbIO CKPUHUHIOBbIX M3MEPEHUI MOXHO BbICTPO NONyYnTh MHAPOPMaLWIO O 3arpsiaHeHnn Bo3gyxa 6e3 npw-
BNEYEHMS1 AOPOroCcTOSAWNX MeToanK aHanmaa. OHY SBNSATCS BaXHbIM MHCTPYMEHTOM ANA KOMMeHcaumMn HegocTaTka
nHopmaummn. Ha 0CHOBe VX pe3ynbTaToB MOXHO cAenarb 3akiioveHne 0 Heo6XxoaAMMoCTU M 06beMe AanbHen Wnx name-
penuni. MNpn NnpoBegeHNn CKPUHMHIOBLIX M3MEPEHUI €LUe MOTYT YTOYHATBCA AeTanu NpoBeaeHns OyayLwmx nuamepeHui.

B.2 UnavnkaTopHble TPyOKM C NPAAMbIM OTCHETOM

C NomMoLWwbio MHANMKATOPHbIX TPYOOK C NPSIMBIM OTCYETOM M3MEPSIIOT MacCoBYIO KOHLEHTPaLMIO AUOKeUAa a3oTa B
ananasoHe oT 48 mkr/m3 0 19,1 mr/m3 (070,025 Mni~" go 10 Mnn~"). TUNMUHbIE CepuiiHo BbINYCKaeMble YCTPOCTBa pear-
pyloT HanpucyTcTBne B Bosayxe NO, uameHnenmem okpacku cnosi copbenta s Tpybke. MsmeputenbHasi cuctema coctouT U3
MHAMKaTopHON TPY6KU M BO3AyX0AYBKM ANsi NpocackiBaHus Npobkl Bo3ayxayepes Tpybky. UhavkatopHas Tpybka 3anonHe-
Ha rpaHynMpoBaHHbIM copbeHTom, npormtaHHbim N,N-andennnbensngnHom ana obuapyxenns NO,, (cm. [43]). O6bem
BO3yXa, NPOCachIBAEMOIo 4EPE3 MHAUKATOPHYIO TPYOKy c nomowbio nobyautens pacxoaa, 3asucuT ot cogepxanna NO, B
npobe Bo3ayxa.

Ta6nwuua B.1— O6beM npobbl M guanas3oH U3MepeHuii cogepxaHns AMoKCUaa azoTa Npu ero onpeaeneHumn obbiy-
HOW MHAWMKATOPHOW TPyOKoW

[lvanasoH nokasaHumn O61em npobul NoaTeepXAeHHbLIN AuanasoH o 4 CranpaptHoe
,1 _ 1 LieHKa, MNH o
NO,, mnH BOo3ayxa, n U3MepeHun, MIH OTKITOHEHue, %
010,580 10 0,5 010,580 10 MokaszaHue Ot 10 go 15
O7t0,25 801 1 O10,5802 MokaszaHue: 2 OTt10 go 15
O70,054800,2 5 Ot050802 Mokasanue: 10 30
Ot 0,025 go 0,1 10 Ot05002 Mokasauue: 20 30

B npucyTcTBMM guokcuaa asoTa NpoTekaeT creaylwas peakuus:

NO, + CgHg —NH - C4H, — CgH, — NH - CH; — P,
roe P — npodyKT peakuum, oKpalleHHbIN B ronyboBaTo-cephbliii LiBET.

Ecnwn B Boaayxe npucytcteyeT NO,, To ByaeT npomcxoauTs uameHeHve okpacku ¢ 6regHo-cepon Ha rony6oea-
To-cepyto. [lnnMHa OkpaweHHOoro y4acTka Tpyoku cniyxut mepoi cogepxxanns NO, 1 moxeT BbiTb onpedeneHa no wkane
Tpybku. ECn nameHeHne oKpacku He MPOVCXOAUT UMK €CINU NMoKasaHUe 3HaUMTENBHO HUXKE NPUHATOro NpeaenbHO-AoMNyc-
Kaemoro 3Ha4eHus!, To ganbHelwme namepeHusi He NpoBoasT. Mewawowmmmy BelecTBamy 6yayT Xnop 1 030H, Takke BCTY-
nawowue B peakumio. MoHookeua aszoTa NpMBegeHHbIM METOAOM He OBHapyXuBaeTCs.
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Mpunoxenne OA
(cnpaBoyvHOe)

CBeAeHVIFI O COOTBETCTBUU CCBUTOYHbLIX MeXAYHapOAHbIX CTaHAapPTOB CChINMOYHBIM HaAaULUMOHalTbHbBIM
cTtaHaapTam Poccunckon ®epepauyun

Ta6nwuua JA.1

OB603HauYeHne CCbITOYHOro CreneHb 0O603Ha4YeHUe 1 HaMMEeHOBaHKe COOTBETCTBYIOLLIETO HALMOHATBHOMO
MeXAyHapoaHOro cTaHaapTa COOTBETCTBUSA cTaHgapra
MCO 16000-1:2004 IDT FOCT P MCO 16000-1—2007 «Bo3gyx 3aMKHYTbIX MOMELLEHUN.

YacTb 1. OT60p npob. O6wme NonoxeHus»

OTBETCTBUSA CTaHAapTa.:

- IDT— vaeHTnYHbIN cTaHgapT.

MpumeyaHwune— B HacTosIwen Tabnuue NCNoNb30BaHO crneaytlee ycrnoBHoe 0603HaYeHe CTeneHn co-

11
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