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Mpeaovcnosue

Llenn v npuHumMnel cTaHgapTusaumnm B Poccuiickoin ®egepaumn yctaHoBneHbl PegepanbHbiM 3aKOHOM OT
27 pekabps 2002 r. No 184-®d3 «O TeEXHNYECKOM pPeryimpoBaHun», a npasuaa NnpuMeHeHNs HauMOHaIbHbIX CTaH-
naptoB Poccuiickoii ®epepaumn — FrOCT P 1.0—2004 «CTtaHgapTmnsauuns B Poccuiickoin ®epepannm. OCHOBHble
NOJIOXEHUSA»

CBefeHnsi 0 cTaHpapTe

1 NMOATOTOBJ/IEH ABTOHOMHOW HekoMMepueckoli opraHusauunein «HayuHo-uccrefoBaTenNbCkuii LeHTp
KOHTPOJIA M AMArHOCTUKUN TeXHUYeckux cuctem» (AHO «HUWL, K[ ») Ha ocHOBe COGCTBEHHOTO ayTEHTUYHOTO nepe-
BOJA Ha PYCCKUiA A3bIK MeXAYHapOAHOro cTaHAapTa, yka3aHHOro B NyHKTe 4

2 BHECEH TexH/W4YecKMM KOMUTETOM Mo cTaHfZapTusauum TK 457 «KauecTBO BO3gyXxa»

3YTBEPX/AEH VI BBEJIEH BAEVCTBWE Mpukazom defepasbHOro areHTCTBa N0 TEXHUYECKOMY peryu-
poBaHuo 1 MeTponorum ot 7 ekabps 2011 r. No 728-cT

4 HacToswWwunii cTaHgapT MAEHTUYEH MeXAyHapoaHOMY cTaHfgapTy M C 0 16000-8:2007 «Bo3ayx 3aMKHYTbIX
nomMeleHunin. Yactb 8. OnpepneneHne N0OKasbHOIO CpefHEero «Bo3pacrta» BO3Ayxa B 34aHUAX A5 OLLEHKWN YClo-
BUIi BeHTUAAumnm» (IS0 16000-8:2007 «Indoor air— Part 8: Determination of local mean ages ofair in buildings for
characterizing ventilation conditions»).

Mpy NnpuMeHeHNN HacTosALWero cTaHgapTa peKOMeHAYeTCAa UCNOMb30BaTb BMECTO CCbIJIOYHbIX MeXAyHa-
pOAHbIX CTaHAaPTOB COOTBETCTBYIOLWNE UM HaLuMOHallbHble cTaHAapTbl Poccuiickoi ®egepaunn, cBefeHns o
KOTOPbIX NPUBEAEHbI B OMNO/THUTE/IBHOM NPUAOXeHUn JA

5 BBEJEH BMEPBbIE

MNHdopmaLmsa 06 m3MeHeHNAX K HAac T osiLLleMy CTaHgap Ty ny6nmMKyeT Cs B eXerofHo n3gasaemom nHoop-
MaLWOHHOM yKa3aTesie «HaunoHanbHble CTaHA4apThi», @ TEKCT U3MEHEHU Y MONPaBOK — B €XeMeCsYHOo
n3gaBaeMblX UH(DOPMALMOHHbIX yKa3aTenax «HaunoHanbHble cTaHgapThi». B cnyyae nepewoT pa (3ameHbl)
NN O TMeHbl HACT OALLLEro cTaHgapTa CooTBeTCTBYlOUee yBeoM/eHe byaeT ony6/IMKOBaHO B eXXeMecsy-
HO n3gaBaeMoM MHPOPMaLLIMOHHOM yKa3aTesnie «HaunoHanbHble cTaHgapThi». CooTBeTCTBYyOLWasa nHgop-
Mauus. ysefoMAeHNEe N T eKCT bl pa3Mmellalo T ca Takxke B MHHOOPMaLMOHHOV cucTemMe 06L,ero nosib3oBaHns —
Ha oomumnanbHOM caiTe PefepasibHOro areHTCTBa MO TEXHUYECKOMY Pery/simpoBaHuto U MeT posiorum B ceTu
NHTepHeT

© Ctangaptumdopm. 2012

HacToswmnii ctTaHAapT HE MOXET 6bITb NO/THOCTBIO WM YaCTUYHO BOCMPOU3BEAEH, TUPAXNPOBAH U pacnpo-
CTPaHeH B KayecTBe O(hMLMaNIbHOrO N3aaHuna 6e3 paspeleHns degepasibHOro areHTCTBa No TEXHUYECKOMY pery-
NIMPOBaHNIO 1 METPOOTUN



FTOCTPNC016000-8— 2011

CopepxaHune

OBMACTD MPUIMEHEHM S oottt b bbb bbb e bbb bbb bbb bbb bbb
HOPMATUBHBIE COBITTKM .. uuiiiiiiiiee ettt e ettt ettt s st et e ehe e s e e ea s e e s e e e st e eat e e e s e e sae e oh s e et e eatee e re e e s bt e ee s e e e e e ennreenenenaneeennneans
TEPMUHDBI N OTTPEIEITEHM A .ottt bbb b s e b bbb bbb e b s 0 0 e b bbb e bbb bbb
MprHUMNBI U3MEepPeHNi coAepXaHnsa UHAVKATOPHOTO rasa s onpeAeneHns ycnoBuin BEHTUNALUN
4.1 OOLUME TIPUHLMTIBI oottt et e se et e s et e e sees e seee e e e e ee oo sees e e e ee oo se e s e s eeee e e e e es e eeseea e e e erenae seesensesnesnesnenees
4.2 BblbpaHHble METOAUKN C MPUMEHEHNEM UHANKATOPHOTO TAB @ oottt
5 TI/TAHVPOBAHME MBMEP EH MM ettt ittt ettt st h b2kttt eh bt e bbbt eh e b et bt b ne et e b e bt e bt an e e ene e
5.1 OOLUME MOTTOKEHMS  .ooeieiciiiiieeieee et s et n e s seeee e
5.2 NAGHTUMDUKALNA BEHTUMNPYEMOM CUCTEMBI oviiiiiiiiiiiiiiieieie ettt ettt e st
5.3 VIAEHTUMIMKALLMA 3 0 H cooiuiiietiiietieti ittt sttt eh e 1e et he b sk b st bt e b £ eh 10 £ £ e h ek b e b et eh e eb e eb e ee et et b tes
5.4 BbIGOP METOAMKN UBMEPEHM M ceveuiiiiiiiiiiciiieeeeiniet ettt
5.5 ONPefee€HNE TOUEK OTOOPA M P O B .ooveiiiiieiiiiiiieiieie ettt b et ee e se et b ekt b et eb e eb et e et et nbenes
6 MHAnKaTOpHble rasbl 1 060pyaoBaHue A1 oNpeAesieHNsa YCNOBUIA BEHTUMALMM ..o
6.1 BbIOOP MHIMKATOPHOTO T @ 3 8 c.veueiietistiueetenses aae +reeseaseasesseseesesseasesses aee eestaseabesseseastasesbeseeseaseab e b e seebeabear e b e e ebeabesnennans
6.2 YpPOBEHb COAEPXAHMUA UHOANKATOPHOTO TA 3@ .ciuiiiiiiiiiiiiiiiie it sesses st e sb b s s bbb b s s b s
6.3 O6opyaoBaHMe AN NOAAUN MHIANKATOPHOTO T @ 3 @ uorverereeririerrisraeatestessesesseasesseseesesseasesseseesessessessessesessesnesnaneas
6.4 OTO6OP MPO6 MHANKATOPHOTO T @ 3 @ .eoeveeeieeeieieseeiee et e e seesese s
6.5 OnpegesieHNe COAEPXKAHNUA UHANKATOPHOTO TASB@ . .cciiiiiiiiiiiiiiiiisi st s s s bbb s
T METOL VIBMEP EH MM ittt etttk et b btk h etk 8 et ek £ b 18 a et e b b A8 et e h £ E et eh e e bt bt ekt et en e e et et nn et
7.1 MeToaunka ybbiBaHUA COAEPXaHUA UHANKATOPHOTO Fa3a ...cccoerereceenn.
7.2 MeToAMKa aKTUBHOTO PABHOMEPHOTO BBEIEHMA ..oviuiiiiiiiiiiiiiic bbb
7.3 MeToAuMKa NacCUBHOITO PABHOMEPHOTO BBELEHUIS ..cciuiiiiiciiiie ettt sr s s
8 TPUMEHEHME PEBYJTBTATOB .oiuiiiiiiiiitiitiiii it s b et se e sh e ea e b e s b s e se e eb e e b e e R b e ae s e s sh e e b deas e e ae s sae s e e b e sesnba s b et en
9 TIPOTOKOIT MCTIBE TAH MM coviiiiiiiiiie ittt ettt bbb bbb bbb bbbttt
MpunoxeHue A (cnpaBo4yHoe) MOSACHEHNSA HEKOTOPbIX TEPMUHOB N OMPEAENEHUM ccciiiii i
MpunoxeHne B (cnpaBo4yHoe) O6wmne TpeboBaHNA K HaMbosiee 4acTO NCMONb3YyeMbIM UHANKATOPHbIM ra3am.
X (DOHOBOMY COZEPXKAHNIO N METOAAMKONUYECTBEHHOIO OMPEAENEHUSA .o 13
MpunoxeHune C (cnpaBoyHoe) OLeHka HeonpeaesleHHOCTU N3MepeHNiA N1I0OKasIbHOro cpefHero «Bo3pacTta»
=R R 71 Y- LTS EP T URPPURPPN 15
MpunoxeHue D (cnpaBo4yHoe) MpuMepbl METOAVK M3MEPEHUTA, BbIYNC/IEHUS pe3yNbTaToB W OLeHKN Heonpe-
FL=Y A L= T T Yo PO UT TP OPTPPRN 18
MpunoxeHue E (cnpaBouHOE) J/lIoKasibHbI cCpeHUii «BO3pacT» BO3JyxXa B OLEHKE KauecTBa BO3Ayxa u npepg-
CTABJTEHMNE PEBY TBTATOB .itiiuteaiietiiteettertiete et et e ahe st ebe st she e st e abeeaseas b sbeebe e st e eb e ehs e b b e s e bt e e e sbeebe e b e e e bt e 33
MpunoxerHne JA (cnpaBouyHoe) CBeAeHNs 0 COOTBETCTBUMN CCbIJTIOYHbIX MeXAYHapOAHbIX CTaHA4apTOB CChl-
NOYHBIM HaUMOHaNIbHbIM CTAHAAPTAMPOCCUACKON D € AEPALINMN ..cocvveirieeeceree s 36
ST AN oY i o 1= Lo o < H OO PRSP TR 37

A WN R

O NN ~NOO Ul ObdDdMDWWNNNRRER

-
=



FOCT P MCO 16000-8— 2011

BesepneHune

3 ekTUBHbI BO3AYX006MEH BO BCEM 3[4aHUN NMeeT BaXHOe 3HauyeHue Ana obecnevyeHns KayecTsa BO3-
Ayxa 3aMKHYTbIX MoMeLlleHnii. Hagnexalas BeHTUAALMS NOMeLeHNii Heo6XxoaMMa A1 COXPaHeHUs 340POBbA U
KOMOPTHOro caMo4YyBCTBUS ero obuTtaTeneld, a Takxe A9 NpeaoTBpaLleHNs NOBbIWEHHOM BNaXHOCTN BO3ayXa.
OfHako ycTaHaB/InBaeMble B HACTOsILLee BPEMS M/IOTHO 3aKpbiBalOLWMECs OKHa, HaNMPUMepP B XWUbIX N OPUCHbBIX
34aHUAX, He o6ecnevynBaloT COOTBETCTBYOLW el BeHTUASALMK. B cBOK oyepesb 3TO MOXET NPUBECTU K NOBbILIEH-
HOMY COZEepXaHNio 3arpsA3HAILWMX BelecTB B BO3AyXe 3aMKHYTbIX NoMelleHnii. MoaToMy Heob6xoanma BEHTU-
nAuMAa. ocyuectTBasemas obuTatesIiM1M NOMeLLeHU, N aBTomaTnyeckas cuctema BeHTUAALMU. OfHaKo NHTEH-
CUBHAasi BEHTUNALMA MOXET 6bITb NPUUNHOW NOSBAEHUS AUCKOMOpTa y obuTtaTtenei 3agaHnsa 1 yBenmyeHns aHep-
ronotpebneHus.

CTpouTeNbHLIMWU HOPMaMu U NpasuiaMmn NpeaycMoTPeHbl KOHTPO/Tb B/IAXXHOCTU U 3arpA3HAIOLWLNX BELWEeCcTB
npu BeHTUNALMY 38aHunii. OueHKa yc/ioBuii BEHTUNALMY NO3BO/ISET NOATBEPANTL, BbIMOHSAOTCA N1 3TN Tpe6oBa-
HUA Ha NpakTuKo. OnpepeseHne yCcnoBU BEHTUNALUN HEOBXOAMMO ANA BbIABAEHNA BO3MOXHbIX MPUYMH NJ0XOr0
KayecTBa BO34yxa 3aMKHYTbIX MoMelleHnA. Takum ob6pa3om, Lesnecoobpa3Ho NpoBoAUTb 0T60p NPo6 BO3gyXa
3aMKHYTbIX MOMELLEHWN 1 aHaNn3 3arpA3HAIOLWMX BELWECTB B COYETAHUN C ONpeAesieHneM yCnoBuii BEHTUNALMNK,
obecneynBaroLL MM OLEHKY MHTEHCUBHOCTU MCTOYHUKOB 3arpsA3HeHus.

B HacTosAwem cTaHJapTe NpuBeAeH MeTo onpeesnieHNa «Bo3pacTa» Bo3gyxa B 34aHUN C eCTeCTBEHHOM
WV NPUHYANTENBHOV BEHTUASALMEN C UICNO/Ib30BaHMEM OAHOIO UHANKATOPHOTO rasa. «Bo3pact» Bo3gyxa — Bax-
HbIll NOKasaTeb, UCNOJIb3yeMblili NPy NPOBepKe BEHTU/ALMN HA COOTBETCTBNE TpeboBaHNAM. NMOHATUE «10KaNb-
HbIl CpeAHnit «BO3pacT» BO3Ayxa» (M MPOTUBOMOIOXHOE eMY NOHATUE «/10Ka/bHasa ahheKTUBHasA KPaTHOCTb BO3-
Ayx006MeHa») UCMOJIb3YIOT NPU OLEeHKe YCI0BUiA BEHTUAALMN B 3gaHnn. CpeHnii «Bo3pacT» BO3AyXa B 30He
3aHna onpeaenseT cpefHUi Cpok ero NnpebbiBaHMA B pacCMaTpuBaemoli 30He, B TeHeHNe KOTOPOro B HEM Hakar-
nuBanuck 3arpsasHslowme seuwectsa. OH TeCHO CBfi3aH CO BPeMEHeM, Heo6XoA4MMbIM AN15 CMeHbl BO3dyxa B
30He. Yem gonblue BO3AyX HaXOAWICA B 3aMKHYTOM NOMeLLEHUN, TeEM Bbille B HEM ByAeT cofepxaHune 3arpsas-
HAKOLWEro BewecTsa, Bbl4e/IAeMOro NOCTOAHHbIMU UCTOYHUKAMWN B 3aMKHYTOM MOMeLeHUN. HeM MeHblle «BO3-
pacT» BO3JyxXa Ha yyacTKe, TeM HUXe cogepxaHue 3arpssHsatowero sewectsa. O6bIYHO CBEXMIA BO3QyX NOCTY-
naeT B 3jaHNe B onpefesieHHbIX MecTax n HaXo4UT MyTW pacnpocTpaHeHUs Nno BcemMy 34aHunio. Takum ob6pasom,
nepef TeM Kak CBeXU BO34yX AOCTUTHET KOHKPETHOrO NOMeLLeHNsl, 3Ha4YnTesIbHasA ero 4yacTb MOXeT 3afepxu-
BaTbCA B APYrMx NOMeLeHNaX, HakanamBas 3arpsasHaloumne sewectsa. [oaToMy Npu oueHKe KayecTsa BO3gyxa
HEO6X04MMO YUMTbIBATb JIOKa/IbHbIN CpeaHUl «BO3pacT» BO34yXa, Onpeaesnsiowmii Cpok ero npebbiBaHUs B KOH-
KPETHOW 30He 3aMKHYTOro nomelLLeHuns.

B HacTosllwem cTaHgapTe NpuBeAeHbl MeTOAUKM onpefeneHns yc/ioBUiA BEHTUNALUN, NCNOJIb3yeMble Npu
nccnefoBaHnn kavyecTsa Bosayxa. C 3TOW Lesbio OLeHNBalOT KPaTHOCTb BO34yx006MeHa U Moenu pacnpocrpa-
HeHVA BO3Ayxa B34aHuUN ANA NnpefcTaBUTeNbHbIX YCIOBUNA.

B WNCO0 12569 ycTaHOB/IEH MeTOA OoNpeaesieHns KpaTHOCTU BO34yX006MeHa B e AMHCTBEHHO 30He C npume-
HeHneM MeToAMK pa3baBneHna NHANKATOPHOro rasa. Metoanku pasbaBneHnss NHANKATOPHOIO ra3a OCHOBaHbl Ha
y6biBaHUN ero cofepxaHus, HenpepbiBHOM BBOAE V1 NOAAEPXaHUN NOCTOAHHOTO cogepxaHua. UCO 12569 npu-
MEHSAI0T NPy nccnefoBaHNn TENNOBbIX XapakTePUCTUK 3JaHWNIA.

Ecnun Bo3ayxoo6MeH B onpefeneHHOW 30He MPOUCXOANT TO/IbKO 3a CHET NMOCTYMN/IEHUA HAPYXXHOro BO3Ayxa
(T. e. B 3Ty 30HY He nocTynaeT BO3AyX U3 ApYyrnx yacTeli 34aHunna), To cogepxaHne MHAMKATOPHOrO rasa B 3TOM
30He MOXeT 6bITb OXapakTepn30BaHO eANHCTBEHHbIM 3Ha4YeHNeM, a YC/I0BUS BEHTUIALMN 6yAyT NOCTOSAHHbIMU Ha
NPOTAXEHNN BCEro U3MepeHuns; TEOpeTUYeCcKn nNpu npuMmeHeHnn Hactosuwero ctaHgaptanMC0 12569 foO/XKHbI
6bITb NOMyYeHbl UAEHTUYHbIe pe3ynbTaTtbl. Og4HAaKo MeTOAMKN, NpYBeAEeHHble B HAcTosIWeM cTaHgapTe, MOryT
6bITb UCMOMbL30BaHbI 1 NPY APYTMUX YCNOBUAX, HAMPUMEP Ha yYacTKax C HECKOJ/IbKMMM 30HaMW, MexXay KOTopbIMu
NPOVCXOAMUT BO3JYyXO06GMEH, 1 eC/I BO BPEMS U3MEPEHNSI MPOMUCXOANT U3MEHEHWNE YCNOBUI BEHTUNALUN.
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HALUMWOHAANDBbHGLB® CTAHAOAPT POCCUNMCKOWN PELEPALUNMU

BO34YX 3AMKHYTbIX MOMELLEHWA
YacTb 8

OnpefeneHune I0KanNbHOIO CpefHEro «Bo3pacTa» Bo3gyxa B 34aHUSAX
ANA OLEHKN YCIOBUIA BEHTUASLUN

Indoor air. Part 8. Determination of local mean ages of air in buildings for
characterizing ventilation conditions

faTta BBepgeHns — 2012—12—01
1 O6bnactb npUMeHeHus

HacTosawwnii cTaHAapT ycTaHaBAMBaeT MeToA onpejefieHns N0KalbHOro cpefHero «BospacTa» Bo3fyxa
(J1ICBB) kak noka3aTe s yC/I0BUA BEHTUIALMN B 34aHNUN C UCMO/Ib30BaHNEM OAHOro MHAWKaTopHOro rasa. JICBB
onpeaensatoT no yéblBaHMIO CoAepXaHUAa NHANKATOPHOrO ra3a 1 no MeToAMKe paBHOMEPHOI0O HEMPEePbLIBHOTO BBE-
AeHns.

MpuBeAeHHbIN MeTOoA NpeAHa3HayYeH A1 OLeHMBaHMA KavyecTBa BO3AyXa U MOXeT ObITb MCNO/Ib30BaH ANs:

a) NpoBepKn cobnaeHNs TpeboBaHNi K BEHTUNALUN 34aHNUS:

b) OLEeHK/ yA0B/1eTBOPUTENIbHOCTN BEHTUMALNN B 34aHUAX, FAe MMetoTca Npo61eMbl C kKa4ecTBOM BO3gyxa
3aMKHYTbIX MOMeLWeHni, n

C) ONMCaHnA MHTEHCUBHOCTU N pacnpejesieHnss NICTOYHNKOB Bblfe/IeHNs 3arpA3HAoLWL X BewecTs 8 3aMk-
HYTbIX MOMELLEHUSAX.

B npuHUune MeToaAnKM MOTyT ObITb MPUMEHEHbI 4151 BCEX 3aMKHYTbIX MOMELLeHN BHe 3aBUCUMOCTM OT Tuna
MCNonb3yeMoi CUCTeMbl BEHTUISILUU U NOMHOTbI NepeMellBaHNS BO3ayxa Mexay 3oHamu. Mpeo6nagatolmne
YCNOBUA BEHTUNAUNN He 06A3aTeNlbHO ByayT HapyLliaTbCsA Npyu NPoBeAeHUN N3MepeHUii.

B HacTosilem cTaHgapTe NOA4PO6GHO He PpaCCMOTPEHbl MeTObl KOJIMYECTBEHHOIO onpeAesieHNs NHANKaTop-
Horo rasa. lMepeg nnaHMpoBaHUeM N3MepeHuii B peasibHbIX YCNOBUSAX peLlatT, He06XoaMMbl 1 ycnyrn nabopa-
TOpWiA. NpoBOAAWNX NOAJOOHbIE aHaNN3bI.

2 HopmaTuBHbIE CCbIJIKU

B HacTofuem cTaHAapTe UCNOJ/b30BaHbl HOPMAaTUBHbIE CCbUIKM Ha criefyolne MexayHapogHble CTaH-
AapTbl:

N C 012569 TennoBble XapakKTEPUCTUKKN 3aaHUI. OnpeaesieHne KPaTHOCTU BO3AYXO06MeHa B 34aHUsAX. Me-
Togvka pasbaBneHus nHamkatopHoro rasa {ISO 12569. Thermal performance of buildings — Determination of air
change in buildings — Tracer gas dilution method)

PykoBOACTBO N0 BbipaXeHWto HeonpeaesnieHHOCTU n3MepeHusa (Guide to the expression of uncertainty in
measurement (GUM), published jointfy by BIPM/IEC/IFCC/ISO/IUPAC/IUPAP/OIML. 1993)'1

3 TepMnHbI 1 onpeaeneHus

B HacToslem cTaHAapTe NPUMeHeHbI criefytolie TePMUHbI C COOTBETCTBYIOW MMM ONpeeeHnaMU:
3.1 paBHOMepHoe BBegeHne (homogeneous emission): Cnoco6 BBeAEHUA NHANKATOPHOTO rasa, npu Ko-
TOPOM CKOPOCTb €ro BBeeHUsi Ha ejMHMLY 06 beMa OANHaKOBa BO BCEX YACTAX BEHTU/IMPYEMOi CUCTEMBI.

11 icnpaBneHo 1 NOBTOPHO ony6nnkosaHo B 1995 r. ByaeT noBTOpHO ony6nkoBaHo B Buae ISO/IEC Guide 98-3.

N3pgaHve ouynanbHoe
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3.2 nokanbHbIli cpegHNit «BospacT» Bosayxa (local mean age ofair): MapameTp BEHTUNALUN, XapaKTe-
pu3yloLWwnii cpeHI00 NPOAO/IKUTENBHOCTL BPEMEHU, B TEHEHNE KOTOPOro BO3AYyX HaX04MN/ICA B KOHKPETHON 30He
34aHus.

MpumeyaHune — MoagpobHas paclMdpoBKa 3TOr0 TepMUHa NpUBeAeHa B NpuIoxeHnn A.1.

3.3 BeHTUNMpyemas cuctema (ventilated system): NMomelweHne 34aHNA, HANPAMYO UM KOCBEHHO yuya-
cTBylollee B BO3yX006MeHe C nccriegyeMbiM MOMeLLeHNEM.

MpumMmeuyaHune — Ha rpaHnue BEHTUIMPYEMOIA CUCTEMbI NPOVCXOAUT MPUTOK TOMILKO HAPYXXHOro BO3dyxa.

3.4 30Ha (zone): NoMelleHne BHYTPU 3[aHKSA, B KOTOPOM NnepemMellnBaHe Bo3ayxa 40CTaTOYHO NUHTEHCUB-
HO AN o6ecneyeHNs NPaKTUYeCKN PaBHOMEPHOIO COAepPXaHNSA NHANKATOPHOrO rasa, BBeAEHHOro B JII060M Mec-
Te 3TOro NoMelleHuns.

MpumeuvaHuns

1 MNomeuleHne cnegyeT paccmaTpyBaTb Kak 30HY, €C/IM Pa3HOCTb 3HAYEHWUI COoAepXaHUs MHAMKATOPHOTO Belle-
cTBa He npesblwaer 20 % ero cpefHero 3Ha4eHus.

2 30Ha MOXeT 6bITb HaCTblO MOMELLEHUS, MOMELLEHNEM WX COBOKYMHOCTbIO HECKO/IbKMX MOMELLeHNA.

3.5 cpeaHnit «Bo3pacT» Bo3ayxa B 30He (zontmean age of air): MapameTp BeHTUIALMUUN, XapaKTepusyto-
WMt NPOAOIKNTENIBHOCTb NMEPNOAA BPEMEHU, B TEHEHNE KOTOPOTO B CPeAHEM BO34YX HAX0AMUICA B KOHKPETHO
30He.

MpnmeuyaHune — Mpy NONHOM NepeMelWBaHUM B Npejesiax 30Hbl 3TO 3KBMBA/IEHTHO /I0Ka/IbHOMY CpeAHeMy
«BO3pacTy» BO3ayxa B N1t060I TOUKe 30HbI.

4 MPUHUUNBLI N3MEPEHUIT coaepXaHUsA WUHAMKATOPHOro rasa Ans onpeneneHus
yCnoBuii BEHTUNSALUN

4.1 O6wme NPUHLUNDI

MprYMeHeHNEe NHANKATOPHOIO rasa A/ OLeHK/ YCN0BUI BEHTUISILMMN OCHOBAHO Ha BO3MOXHOCTUN OT/INYNTL
BO34YyX, Y)XXe HaXxoAslWniics B paccMaTpuBaeMomM NoMeLleHNN OT BHOBb MOCTynaruwero. 3To o3HavyaeT, YTo J0/1-
XHa 6bITb BO3MOXHOCTb IGO0 PErMcTpMpoBaTh COCTAB BO3AYyXa YXXe HaX0oAsWerocsi B NoMelWeHun n cneanTsb,
Kak 3TOT BO34YX 3aMeLLaeTCsi MPU BEHTUASLMM BHOBb NOCTYNUBLUUM, UMW, B KAYECTBE a/lbTEPHATUBLI, 3aPErnCT-
pupoBaTb COCTaB NOCTYNatoLLero Bo3ayxa v c/iefuTb 3a TEM. Kak 3TOT BO3yX PacnpocTpaHAeTcsl B NOMELLEHUN.

CnepyeT 3aMeTUTh, YTO BO3AYyX, HaTeKaloWNii B KOHKPETHYIO 30HY M3 APYTMX 30H C 60/1ee HU3KUM unu
BbICOKUM COZepXaHWeM MHAMKATOPHOrO rasa, 6yaeT BAUSITbL HAa pe3ynbTaT M3MepeHuii. M03ToMy BaxHO co6/1to-
AaTb YCTaHOBJIEHHbIE TPaHUYHble YCNOBUSA, Pa3Hble AN Pa3/InyHbIX METOAMK NPUMEHEHUSA NHAMKATOPHOrO rasa.

Ecnv ycnoBua BeHTUMALMM TpeGyeTca onpeaensTb B 30He, KyAa He NOCTynaeT BO34yX U3 Apyrux yacTteii
3[aHuA (egmMHas M301MpoBaHHasA 30Ha), TO A/151 NOSTYyUYEHUS KOPPEKTHbLIX Pe3y/IbTaToB HeT HE06X04MMOCTY BBO-
AVTb MHAWKATOPHbIN ra3 uavM permcTpupoBaThb COCTaB BO3AyXa B APYIUX YacTAX 3paHus. OAHAKo ecnun mMexay
30HOW M APYTUMM YACTAMM 34aHUS MOXeT NPOMCXOAUTL BO3AYXO06MEH, UTO HabtoAaeTcs B 60MbLWNHCTBE Crly-
YyaeB. TO CNEAYIOT CneLnanbHbIM METOAMKAM BBEAEHUSA NHANKATOPHOIO ra3a C NPOC/eXBaHNEM CBSI3aHHbIX 30H
BO U36eXaHne NonyyeHnst HeOAHO3HaUHbIX Pe3ybTaToB. Takxe crefyeT OTMETUTb, YTO 3aKpbITUe ABepeli B nomMe-
L eHUn He 0653aTeNbLHO NPUBeAEeT K NPeKpalLeHnto NOCTYNNeHa BO34yxXa U3 A4pyrvx yacteli 3gaHus. Mpu npume-
HEHWUW TaKMX CNOCOGOB OrpaHNYeHUs HOPMasnbHOTO NPUTOKA BO3ayXa 6yAeT NPOUCXOAUTL N3MEHEHME YCNOBUIA
BEHTUASLUM B NOMELLEHMUM NO CPABHEHMNIO C TEMU, KOTOPble MOINN Npeo6nafath B A4PYrMx Cayyasx.

4.2 Bbl6paHHble MeTOAMKN C MPUMEHEeHNEM WHAMKATOPHOTO rasa

4.2.1 O6wme NONOXeHUNA

B HacToslwem cTaHgapTe npuBeAeHbl METOAVKN BBEAEHNA NHAMKATOPHONO rasa u usMepeHnini B nomete-
HUAX. KOTOPbIe He MOTYT paccMaTpuBaTbCS B KayeCcTBe eNHON N30/IMPOBaHHOM 30HbI. B NCO 12569 ycTaHoBe-
Hbl METOAMKN pa3dbaBieHnss UHAMKATOPHOTO ras3a /1 NoMeLleHWiA, paccmaTpMBaeMblX Kak eguHas n3onmpoBaH-
Has 30Ha. Ecniv npu npoBegeHnn M3MepeHuii yC/I0BUS BEHTUIALUN OCTalOTCA HEM3MEHHbIMW, a nccregyemoe
nomMelyeHne MOXHO paccmaTprBaTb Kak e4MHYI0 U301MPOBaHHY0 30HY, TO TeOpPeTUYeCKM MeTOANKMN, YCTAHOB/IEH-
Hble B HacTosiwem cTaHaapTe n MCO 12569. 6yayT nNpakTUYecku NAaeHTUYHbI. B aTux ycnosusax JICBB 6ygeT
paBeH 06paTHOMY 3HaYeHU0 KpaTHOCTN BO34yx006MeHa (cm. MCO 12569).

4.2.2 MeToanka ybbiBaHUA coAepXaHUa MHANKATOPHOroO rasa

MeToAuka ocHOoBaHa Ha BBEEHUW B BEHTUIMPYEMYIO CUCTEMY UHANKATOPHOrO rasa v onpegeneHnn ckopo-
CTV 3aMeHbl MapKMpPOBaHHOIO BO3/yXa Ha HeMapKNpPOBaHHbI.
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B nccnepyemyto 30Hy 1 BO BCe ApYrue 30Hbl 34aHUA, HaNpsAMYO UM KOCBEHHO y4YacTBYloLine B BO3/yXO-
obmeHe c uccnegyemoii 30HoOM, BBOAAT UHAMKATOPHbIN ras, YTobbl ero Ha4yanbHOe cofepXaHue B BO3gyxe 66110
paBHOMepHbIM. Takoi noAxoa NpefoTBPaTUT NOCTYNEHNe U3 ApYrux YacTen 3gaHna Bo3ayxa, paccMaTpuBaemo-
ro Kak «4ucTblli NPUTOYHbIA BO34yX», OT BO3AyXa, peaslbHO NOCTynatoLWero 3a c4eT BEHTUAALUN.

PernctpupytoT nameHeHue cofepxaHus MHAMKATOPHOrO rasa Kak hyHkuunto BpemeHn. ICBB BblunMcnsaoT
AeneHnem pesysbTaTa MHTErpMpoBaHUA N0 BPEMEHU CofepXaHusi MHAMKATOPHOrO ra3a B BO3JyXe Ha ero Havyaslb-
HOe cofepxaHue.

JICBB onpepaensiooT no yb6biBaHWIO COAEPXaHUSA UHAMKATOPHOrO rasa npu KpatHoOCTU BO3gyxoobmeHa He
6onee n = 10 u-1.

4.2.3 MeToauKa aKTUBHOIO paBHOMEPHOro BBeAEHUSA WHANKATOPHOTO rasa

Mpn ncnonb3oBaHNN METOANKM aKTUBHOFO PaBHOMEPHOTO BBEAEHNS UHAMKATOPHbIN ra3 no4aroT C NOCTOSH-
HOW KOHTPONIMPYEMOI CKOPOCTbIO B 30HbI C MOMOLL b0 MOAXOASALLETO PEry/IMPyeMoro ycTpoiicTea BBoga. Pacxoz
VHAMKATOPHOrO ra3a Ao/KeH 6bITb MponopLuMoHasieH o6 bemam 30H. YCTaHOBUBLLEECA CoAepXKaHne NHANKATOPHO-
ro rasa B BO34yXxe NOMeLlleHNA U3MEPSAIOT COOTBETCTBYIOLWMM razoaHanmsatopom. JICBB nonyvatoT geneHnem
06BbEeMHOW J0NM MHAMKATOPHOTO rasa B BO3AyXe B YCTAHOBMBLUEMCS COCTOSIHUM Ha CKOPOCTb ero BBeJEHUS Ha
enHnLY o6bema.

B nccnepyemoii 3o0He 1 Apyrux 3oHax B 3gaHnn, HaNnpsIMyto UN KOCBEHHO y4YacTBYHOLWNX B BO34yXoo6bme-
He Cc nccnefyemoli 30HON, A0/KHbI GblTb YCTAHOB/IEHbI YCTPOICTBA A/151 HEMPEPbIBHOrO paBHOMEPHOTO BBEeAEHNS
VHAMKATOPHOrO rasa.

4.2.4 MeToauKa NacCUBHOro paBHOMEPHOTrO BBOAEHUS WHAMKATOPHOrO rasa

Mpu ncnosb3oBaHUN METOAMKN NACCUBHOIO paBHOMEPHOrO BBEAEHUSA UHANKATOPHOTO ra3a oH nonagaeT B
30Hbl C M3BECTHOI NOCTOSAHHOM CKOPOCTbLIO C UCMO/Ib30BaHNEeM AN AY3NOHHbIX NCTOYHMKOB. Pacxoa nHamkatop-
HOro rasa fo/1xeH 6bITb NponopunoHasieH o6bemMam 30H. YCTaHOBUBLUEECA COAepXXaHuWe MHAMKATOPHOro rasa
B BO3yXe MOMELLEHNS U3MEPSAIOT NyTeM aHasiM3a nNpobbl BO3ayXa, OTO6GpaHHON B TPY6GKY C COPGEHTOM (aKTUB-
HbIM MeTOAOM C UCMOJIb30BaHNeM NobyauTens pacxogagnsa oréopa npo6 nan nacCUBHbLIM METOAOM C UCNO/b30-
BaHveM anddy3noHHoro otbopa npob), B cneymanbHON o6opyaoBaHHON nabopatopun. JICBB nonyyatoT gene-
HVeM cogepXaHunsa nHankaTop!toro rasa B yCTaHOBMBLUEMCS COCTOSIHUM HA CKOPOCTb €ro BblAENEeHNs Ha eAuHULY
o6bema.

B nccnepyemoii 3o0He 1 Bcex ApYrux 3oHax B 34aHUMN, HaNpPsAMYO UM KOCBEHHO y4YacTBYIOLWMX B BO3/YyXO-
o6MeHe c uccnenyemoli 30HoOM, fO0/MKHbI GbITb YCTaHOB/EHbI YCTPO/CTBA /19 HEMPEPbIBHOIO paBHOMEPHOTO BBe-
AEeHNA UHAWKATOPHOTO rasa.

Mpy NnpMeHeHNN faHHO MeTOAUKN Heo6X0AMMO 06paTUTLCA B Cneuann3mpoBaHHYO aHaIMTUYecKyo
na6opaTtopuio, KOTopasi MOXeT NPOBECTUN aHaIN3 OTOGPAHHOW B COPOLUMOHHYIO TpY6KY Npobbl AN onpeaeneHns
KONM4yecTBa MHAMKATOPHOrO rasa B npoo6e.

5 MnaHupoBaHne n3MepeHuii

5.1 O6wune NonoxeHus

Mepep onpegeneHvem JICBB B HEKOTOPOM NOMeLLeHUM 3[aHNA criefyeT YeTKo onpeaennTb Lenb ndmepe-
HWii. lna Bbi6opa METOAMNKM NPUMEHEHNS UHANKATOPHONO rasa u TwaTesIbHOro N1aHMpPOoBaHUsA NCMNbITaHUA HE06X0-
AVMO 3HaTb TUMN 3A4aHNSA N 0COGbIE XapaKTepPUCTUKN YacTu 34aHns, rae AO/KHbI GblTb NPOBeAeHbl U3MepeHus.

KpaTHOCTb BO3yx006MeHa 1 xapakTepUCTUKN pacnpegesieHns Bo3gyxa B 34aHun cnegyeT onpeaensitb B
yCNoBusAX, npeacTaBUTeNbHbIX 415 NJTaHUPYEMOro U3MepeHuns. 3TN YC/I0BUA He JO0/KHbI HapyLlaTbCs Npu npose-
AEHUN N3MepPeHNiA, eCNN TOIbKO 3KCMEPUMEHT He HanpaB/ieH Ha UccriefoBaHne BAUSHUSA Pas/InYHbIX YCNOBUIA,
Hanpumep OTKpbIBaHUA ABepeii, OKOH 1 T. A.

MeToAnKa paBHOMEPHOrO BBeleHNA C UCNOo/Ib30BaHMeM A1 oT6opa Npo6 Tpy60K Cc aAcoOp6EeHTOM Hauyu-
WM o6pasomM NoAXoAUT ANt onpefesieHns yCnoBuii BEHTUASULUM Npy MccnefoBaHMM kavecTBa Bo3gyxa. B
3aBMCUMOCTU OT Tpe6oBaHM MOryT 6bITb BbINO/IHEHbI KpaTKOBPEMEHHbIE N3MepeHUs (0T60p C MOMOLL b0 MobyaAn-
Tens pacxofa Nnpo6bl BO3gyxa 06beMOM B HECKO/IbKO IMTPOB) U/ J0NTOBPEMEHHbIE N3MepPeHNs (NacCUBHBbIN
oT60p NPO6 B TeYEHME HECKONTbKUX AHEW NNn Heaenb). MNpy BbIACHEHUY NPUYMH YXYALWEHUA KayecTBa BO3Ayxa
3aMKHYTbIX MOMeLLeHWli NnapanienbHO onpeAensioT yCN0B/A BEHTUNALMN U cOAepXaHNe 3arpAa3HaoLWnX BelwecTs.
MpenmyLecTBO faHHO MeTOAMKMN 3ak/tovaeTcsa B OAHOBpPeMeHHOM onpegesieHnn JICBB n cogepxaHus 3arpss-
HAOLWero BewecTsa.

Mpun oueHke «BO34YyX006MeHa» («CKOPOCTM MNOTOKA BO34yXa» UIN «KPAaTHOCTN BO3AYyX006MeHa»), Hanpu-
Mep BcooTBeTcTBUM ¢ 1 C 012569, paccmaTpuBatloT TO/IbKO 06LLYI0 CKOPOCTb MOTOKa BO34yXa B BEHTUMPYEMOA
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cucteme. N103TOMy Takue N3MepeHusa NPoBOAAT TOMIBKO B 34aHUAX UIN APYTUX MOMELLEHNAX, paccMmaTpuBaeMblX
Kak efiuHMYHana 30Ha. NMpn ncnonb3oBaHUN 3TUX METOAMUK Heo6xoa4MMOo yﬁe,ﬂ,MTbCﬂ B TOM, 4YTO NMpuv npoBegeHnn
M3MEPEHU NPOMCXOANT MOSTHOE NepeMeELLIMBaHNE BO34yXa MeX Ay BCEMM YaCcTAMN BEHTUIMPYEMOWN CUCTEMBI.

5.2 NpeHTndurkayuma BeHTUIMPYemMOoi cuctembl

Mpu NNaHMpPOBaHMM UCTILITAHNI NPeXae BCero cneayeT UAEHTU(MULMPOBATL «BEHTUIMPYEMYIO CUCTEMY», K
KOTOPO NPUHAANEeXUT nccnepgyemMmoe NOMeLLEHNE, NOCKO/bKY BCE NOMELLEHNA BEHTUINPYEMO CUCTEMbI [OMXK-
Hbl 6bITb MOMeYeHbl UHANKATOPHLIM ra3om. BeHTUAnpyeMyto cucTeMy onpegenstoT Kak NoMelLeHne 34aHuns, Ha-
NPsIMyI0 WM KOCBEHHO Y4acTBYHOLLYI0 B BO3JyX0O06MeHe ¢ ucciefyeMbiM nomelleHneM. Ha rpaHuLe BEHTUIN-
pyemoii cucTeMbl He O/TXHO NPOUCXOAUTL MHOTO NPUTOKA BO3AyXa, KPOME Kak U3 BHELWHEW cpeapbl. Takum obpa-
30M. 4YacTb 3/laHMA paccMaTpyBalOT Kak BEHTU/IMPYEMYIO CUCTEMY TOSIbKO B TOM C/lyyae, ec/in B Hee Npoucxoant
He3HauMTeNbHOe HaTekaHWe BO3ayxa U3 Apyrux vacTeii 3gaHusa (HanpruMep, Yepes ABepHble NPOeMbl, YTeuku
BO3AYyXa AN PELUPKYISLMOHHBIN BO3ayxoBoa). Takke HEO6X0AMMO YyUNTbIBaTb PACMONOXEHNE NCTOYHUKOB Bbl-
[eNneHns 3arpA3HAILWLNX BEWEeCTB, YTOGbI 3arpsi3HEeHHbIi BO3AyX He 6bl/1 OLMGOYHO NPUHSAT 3a BO34YX U3 BHELL-
Heli cpeAbl. Ha NpakTuKe 3TO 03Ha4YaeT, HaNpumep, 4To

- IPU PacCCMOTPEHUMN floMa A/151 OAHOW CEMbU BCe MOMELLEHMS, BK/IOYas noasan (TO/IbKO eC/IM OH HE 3aKpbIT
repmMeTUYHO ABEPbIO), BKAOYAKOT B BEHTU/TMPYEMYIO CUCTEMY U

- MPU paccMOTPeHUN KBapTUPbl B MHOFOKBApTUPHOM AlOMe BCE NMOMELLEHMS B MCCeAyeMOii kBapTupe (a B
HEKOTOPbIX C/YyYasiX TaKXe U JIECTHUYHbIV NPONeT) BK/KOYAKT B BEHTUINPYEMYIO CUCTEMY.

5.3 NpeHTudnkaymna 30H

30Ha — 3TO MOMeLeHNe BEHTUIMPYEMO CUCTEMBI, 4715 KOTOPOIO MOXHO CAeaTh AONYyLeHe 0 TOM. YTo
nepeMellBaHne BO3ayxa AOCTATOUHO A5 06ecrneyeHns paBHOMEPHOr0 COAepPXaHUs MHANKATOPHOTO rasa. BeH-
TUIVPyEeMasi CUCTEMA MOXET COCTOSITb M3 HECKO/IbKMX YHaCTKOB, pacCCMaTpUBaeMblX B Ka4eCcTBe 30H. Bce 30HbI
MAEHTUMULMPYIOT 1 ONPesesiatoT nx 06beM. 3HaueHUst 06bemMa 30H HE06X04UMbI /151 BbIUMC/IEHNSI KOSIMYECTBA
MHAMKATOPHOrO rasa, KOTopoe Heo6X0AMMO BBECTU B Pa3/iMyHble 30Hbl. B He60NbluMe 3aKPbITbie MOMELLEHUS C
O0Tpa6oTaHHbIM BO34YXOM (Hanpumep, BaHHble KOMHaTbI) MU NOMELLEHUS, KyAa He MOCTynaeT HapyXHblii BO34yX
(Hanpumep, TyaneTbl), ero He BBOAAT. O6bEM HE6O/NbLWMX 3aKPbITbIX MOMELLEHUIA, Ky4a B HEKOTOPOM KOJIMYecTBe
MOXET MOCTynaTb HapyXHbIii BO34YyX, MPMGABAAIOT K 06 beMy Nt0601 CBSA3aHHOW C HUMW 30HbI. BObLIME KOMHATbI
1 ASIMHHbIE KOPUAOPbLI MOTYT 6bITh pasfesieHbl Ha ABe Un 6osiee 30H.

5.4 Bbi6Op MeTOANKN N3MeEPEHUNA
5.4.1 O6wmre NonoxeHUs

Bbi6op MeTOAUKN N3MepeHuii 3aBUCUT OT Tuna 1 pasmepa 3gaHus, N1aHNpyeMoro BpeMeHn N3mMepeHus, ero
Lenun v Hanmuna obopyaoBaHMAa N NepcoHana aAns npoBefeHNsa aHanmsa.

5.4.2 Tun 3gaHusa

5.4.2.1 MNpocTble 34aHnsA (HanpumMmep, He6oNbLIME XUSble AOMa, KOTOPble MOTYT 6bITb OXapakTepnsoBaHbl
OfHOW — YeTbIpbMs 30HaMK)

Ecnu nccnenytoT He60/IbLLOE YMC/10 30H, TO A06UTLCA HAYa/IbHOrO PaBHOMEPHOTO COAepPXaHuUa NHANKATOP-
HOro rasa BO BCeW BEHTUIMPYEMOIi cucTteMe JOCTaTOYHO NPOCTO. [T03TOMY NpU NpoBeAeHNN KpaTKOBPEMEHHbIX
n3mepeHuii nyyuwe onpeaenate JICBB no metoanke yobiBaHNA COAePXaHUA MHANKATOPHOIO rasa.

5.4.2.2 Komnnekcbl 34aHuii (Hanpumep, opuUCHble 34aHNA N APYTUne COOPYXEHUS, B KOTOPbIX BEHTUNUPYe-
Mas cucTtema COCTOUT N3 HECKO/IbKNX 30H)

B aTom cnyvae 6biBaeT TPYAHO A06UTLCA CO6MI0AEHNA HEOO6X0ANMbIX YC/I0BUIA Ans onpegeneHus JICBB no
MeToAy ybblBaHUA coAepXaHNA MHANKATOPHOIO ras3a, a UMeHHO NMoly4YnTb O4MHAKOBOE Haya/lbHOe ero cojepxa-
HVe BO Bcex 30Hax. [MoaTomy Ana onpepeneHna JICBB metos paBHOMEPHOro BBeEeHUS UHAMKATOPHOrO rasa
noaxoauT Nydylle, 4yem MeToA onpefesieHns No ybbIBaHNIO coAepXaHus.

5.4.3 MpoAOMXNTENBHOCTb N3MEPEHUA

5.4.3.1 YcnoBus BEHTUIALMN, UccrieflyeMble B TeYEeHNE KpaTKOBPEMEHHOTroO nepnoaa

JICBB no meTogunke ybbiBaHUSA cCOAepXaHUA NHANKATOPHOrOo rasa onpeAesisaioT Npy KPaTKOBPEMEHHOM KOH-
TpoJsie yCoBUi BEHTUMASILUM B NMPOCTbIX 34aHUAX, a A1 KOMMNJIeKca 34aHnii nydlle noaXoAnT MeToAmnKa naccus-
HOro paBHOMEPHOrO BBEAEHUSA C NOCAeAYOWNM aKTUBHLIM OT60POM Npo6.

5.4.3.2 Ycnosus BEHTUNALUN, UCCrielyeMble B Te4eHne J0/ITOBPEMEHHOr0 neproga

Mpun foNroBpeMeHHbIX MU3MEPEHUAX B 34aHNAX C HE6OTbLIMM YNCIOM 30H JONYCTUMO NOBTOPHOE NpYMeHe-
HVe MeToANK ybblBaHUA MHANKATOPHOIO rasa, Ho Jlyylle BCEero B 34aHNAX BCeX TUMOB NOAXOANT MeToAnKa paBHO-
MepHOro BBeAeHnA. Lienbio 40NroBpeMEHHbIX N3MEPEHNA MOXeT 6biTb KOHTPO/Ib U3MEHEHUTT BO BPEMEHM YC/10-
BUI BEHTUNSILUM, HaNnpumep AN onpeaeneHns BANSHUA NOroAHbIX YC/I0BUiA Unn ANns BblGopa pa3fiMyHbIX C/0CO-
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60€ BEHTUIALMU. N5 3TOro HeO6GX0AUM aKTUBHbIN 0OT6OP NPO6 BO3AyXa NPU HENPEPLIBHOM MOHUTOPWHIE Coaep-
XaHWA UHAWKATOPHOrO rasa uav nepuoanyeckmii oT6op Npo6 ¢ MCNOb30BaHMEM LINPULEB, MELLKOB 13 pToponna-
CcTa, BaKyyMUPOBaHHbIX ra3oBbix 6a/1/TOHOB UM COPGLMOHHbBIX TPY6OK C NnobyauTensimm pacxoga. Metoguka ak-
TMBHOIO PaBHOMEPHOTO BBeAEHNSI NOAXOANT AJ151 UCCNEAOBAHUA N3MEHEHWNIT BO BDEMEHU YC/I0BUIi BEHTUNALUN B
NpocCTbIX 3A4aHNAX, @ MeTOAMKa NacCBHOrO PABHOMEPHOTO BB eHUSA C aKTUBHbLIM OT60POM Npo6 Nyylle noaxo-
OVT ANs KOMNekca 34aHni.

5.4.3.3 YcnoBus BEHTUMALMU, UCCNeAYyeMble C Lie/iblo NOJSTyYeHUs YCPeAHEHHbIX 3a AONTOBPEMEHHbIN ne-
puog 3HavYeHnn

Llenbto nccnefoBaHms MoxXeT 6bITb TONIbKO YCPeAHEHHbI N0 BpEMEHM CpefHNi «BO3pacT» BO3Ayxa B pas-
NINYHBIX YacTAX 34aHusA. NpenMyLLecTBO 3TO METOAUKN MOHUTOPUHIA COCTOUT B TOM. UYTO KPaTKOBPEMEHHbIE
N3MeHEeHUs yCroBuiA BEHTUAALUN CTIIaXUBAIOTCSA, & pe3y/ibTar HanpsiMyto CBA3aH CO CpeAHUM YPOBHeM BO3jeii-
CTBUS BpeAHbIX BelwecTB (M1 A030i), nonagalwmx B BO3gyX 3aMKHYTOro noMeleHums. Hanny4ywmm o6pasom
A7 MOHUTOPUWHTA YyCPeAHEHHbIX YCNOBUI NOAXOANT METO/, MNacCMBHOIO PABHOMEPHOTO BBEAEHUSA NHANKATOPHO-
rorasa BCOYeTaHMUU C NacCUBHbIM OT6OPOM NPOG NAW aKTUBHBIM OTGOPOM NPOG C UCMOJ/Ib30BaHNEM HACOCOB.

5.5 OnpepgeneHue Toyek oT6opa nNnpob

Yuncno npacnpegeneHune Toyek otbopa Npo6 onpeaenstoT UCXOA4A U3 Lien NiaHnpyembix nsmepeHunii. OT-
60p Npo6 Bo3ayxa NPOBOAAT TO/IBKO B TEX 30HaX, rAe aTo npeAcTaBnseT nHTepec As14 onpegenexduns JICBB. Ecnn
M3MepeHNs NPOBOAAT C Lie/1bio NOJSTyYeHUs1 CXeMbl pacnpegesieHns XapakTepucTuk NPUTOYHOro Bo3ayxa BHYTpU
34aHns, To oT60op Npo6 NPoBOAAT B HECKO/IbKMX 30HaX, TOrAa Kak Ana noayvyeHus nHdopmaumm o NoKanbHbIX
YCNOBUAX BEHTUNALMUN — B OAHOW WIN TOSIbKO B HEKOTOPbIX 30Hax. OT60Op Npo6 NPoOBOAAT Ha yyacTkax, cuMTato-
LWMxcsA npeacTaBuTeNlbHbIMU 415 30H. OT60p Npo6 crieAyeT NPOBOAUTL HA PACCTOAHUM HE MeHee 1 M OT UCTO4YHU-
KOB WHAMKATOPHOIO rasa Wanm OKOHeYHOro yCTpoicTBa yCTaHOBOK Nodayun Bo3gyxa. HesaBnucrumo oT uenu namepe-
HWii X NPOBOAAT, KAK MUHUMYM, B TPEX TOUKax A5 NonyyeHus nHcpopmaumm 06 nx nsmeHeHnun. Ecnvm otéop npo6
NPoOBOAAT BPYUHYIO, TO NPOGbLI OT6MPAKT Ha pasHbIX yyacTkax 30Hbl. Ecnn Heo6xoanma nHpopmaums o6 obuei
CKOPOCTM NOTOKa B BEHTUIMPYyeMoli cucteme nnm adppekTMBHOCTM BO3ayxoobmeHa B3aaHum (cm. E.2), To oT6op
npo6 NpoBoAsiT U B6M3M NAEHTUMDULMPYEMbIX MECT BbIXOAa BO3Ayxa U3 BEHTU/TMPYEMOWN CUCTEMbI.

6 lVHAuKaTopHble rasbl 1 060pyA0oBaHMe O/is1 onpefesieHnst ycrnoBuii
BEHTUNALMN

6.1 Bbl6Op MHANKATOPHOTO rasa

Mpu BbIGOPE MHAMKATOPHOIO rasa ciefyeT yunTbiBaTb HEO6X0AUMOCTL €r0 KOJIMYeCTBEHHOTO onpeaesieHmns
NPy HU3KUX YPOBHSIX COAEPXAHUSA C NOMOLLbIO AOCTYMNHbIX CPeACTB M3MEPEHUIA, KPOME TOro OH AO0J/IKEH 6biTh
6e3onacHbIM 415 340POBbSA 1 COOTBETCTBOBATL APYIMM Tpe6GoBaHUAM.

O6uwue Tpe60BaHMA KHAMBOEE YACTO UCNO/b3YEMbIM UHANKATOPHbLIM rasam, Nx pOHOBOMY COAEPXKAHUIO
1 MeTofam 06HapyXXeHNsi, OCHOBaHHbIE Ha pe3ysibTaTax NPakTUYeCKOro NPUMEHEHS, NPUBEAEHbI B MPUIOXeHUN B.

6.2 YpoBeHb COLEpXaHUua MHAUKATOPHOIO rasa

YpoBeHb cofepxaHnsi NPUMEHAEMOro NHANKATOPHOrO rasa fo/HKeH HaxoAnTbCS B npegesniax, 6e3onacHblx
ANSAXKN3HU. ECNN NPUMEHAIOT UCTOYHUK YNCTOro MHANKATOPHOIO rasa, To n3beratoT 06beMOB rasa, KoTopble MOr/u
6bl co3faBaTh HenpegHaMepeHHbIl puck. Hanpumep, ovyeHb 601bLWONM 6aN10H C YACTbIM Fa3oM NofA AaB/eHnem
MOXeT MFTHOBEHHO CTaTb MCTOYHUKOM OMAacHOW A5 XXM3HM KOHLeHTpauunmn B He6obLloli KoMHaTe. 136eratoT ycno-
BUIA. NPU KOTOPbIX 3HAYMNTE/IbHOE KONIMYECTBO MHANKATOPHOrO ra3a MoxeT 6biTb a6Cop6MpoOBaHO NOBEPXHOCTAMY
WY nonacTb B COCeAHME NOMeLLEHUS.

HeponycTumMo ncnonb3oBaTh pagnoakTUBHbIE MHONKATOPHbIE rasbl.

KonnyecTtBo MHANKATOPHOrO rasa, KOTopoe Heo6Xo04MMO BBECTH, 3aBUCUT OT UyBCTBUTENIBHOCTU MeTo4a ero
o6HapyXeHUs, KpaTHOCTN BO34yX006MeHa 1 pa3Mmepa NomeLeHui.

6.3 O6opyaoBaHne ANA nogayn MHANKATOPHOTO rasa

6.3.1 CpepgcTtBa gna peanusaumm metoga ybbiBaHUs

Llenbto nogayn NHAMKATOPHOrO rasa nNpu peannsaunn metoga ybbiBaHUSA JO/HKHO 6bITb JOCTUXKEHME €ro
pPaBHOMEPHOTO COoZlepPXaHnsa BO BCE BEHTUMPYEMOW cUCTeMeE.

AnA BBOAA MHAMKATOPHOTO rasa MCNosb3yloT cregylolmne ycTpolicTea:

- rpagynpoBaHHbIN WNPUL UK Apyras eMKoCTb U3BECTHOM BMECTUMOCTU C YCTPONCTBOM KOHTPOIA BbiMy-
LwjeHHoro o6bema rasa;

- annapaTypa Ans nofa4vn cxxaToro rasa c ycTpolicTBamMmu perysimpoBkN U n3aMepeHnst pacxopaa.
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Ans nonyyeHns paBHOMEPHOTO Ha4asIbHOro CoepXaHUsi MHANKATOPHOrO rasa B eAMHNLE 06 beMa BeHTUIN-
pyemoii cncteMbl NPUMEHSIIOT:

a) BEHTMNATOPbLI A8 NepeMellnBaHna BO3ayxXa BHYTPU 30H N MeXAY HUMU;

b) IMHUN NoJaYn UHANKATOPHOrO rasa, Yepes KOTOpble ero pacrnpegenstoT C NOMOLLbIO KO/IIEKTOPOB Un
nepekntoyvatesieli. Bce yacTu IMHWIA ero nogavun A0/IKHbI 6bITb YETKO MapKNPOBaHbl «TOMbKO A1 UHANKATOPHOTO
rasa» v 3akpensieHbl 3a MOMelleHneM, B KOTOPOEe ero NojaroT;

C) ABepu, oTKpblBawLmecs B 06e CTOpPOHbI. [Tocne BBeAEHUA WHAMKATOPHOrO rasa BO BCe 30HbI ABepu
MeXAy HUMW MOXHO packadaTb B 060MX HanpaBAeHUAX A4NA yNyUdlleHns nepeMewnBaHua Bo3gyxa.

JINHUM nojayn NHAWNKATOPHOrO rasa [A0/KHbl OblTb OUYMLLEHbI, YUTOObI rapaHTMpoBaTb Nogayy M3BECTHOro
obbema ero B 3aJaHHYIO 30HY.

B Hauvane nsmepeHuns ybbiBaHUSA coAepxaHUs MHAMKATOPHOrO rasa BCe NPoLecchl MCKYCCTBEHHOTO Nepeme-
LWMBaHNA BO3AyXa A0/KHbI 6bITb OCTAaHOB/EHDI, & ABEPY OCTaBJ/IeHbl B 3a,aHHOM NOM0XEHNN (OTKPbITbIMUW/3aKPbI-
TbIMN).

MpumMeuyyaHWe — YTeUKM B IMHUAX NOJayu NHOUKATOPHONO rasa MOryT MPUBECTU K BblAE/IEHUIO €ero B
HeXenaTeNlbHbIX MecTaX U B HEKOHTPO/IMPYEMbIX HeXeslaTe/lbHbIX Ko/inyecrtBax.

6.3.2 MeToanKa aKTUBHOTO PaBHOMEPHOro BBeAEHUSA UWHAUKATOPHOTO rasa

Llenb nogayn MHAMKATOPHOrO rasa 3ak/1to4yaeTcs B fOCTUXEHUN PaBHOMEPHOW CKOPOCTU ero NocTynaeHuns
B BEHTU/INPYEMYIO CUCTEMY. 3TO O3HayaeT, YTO MOCTOSAHHAsA CKOPOCTb BBEAEHUNSA MHAMKATOPHOTO ras3a B KaXaom
30He BEHTU/IMPYEMOIi CUCTEMbI A0/KHA GbITb MPONOpPLUOHAIbHA 06 beMY 30HbI. [1/15 3TOro HE06X04MMO!

a) N3MepsATb CKOPOCTb BBEAEHNA NHANKATOPHOIO ra3a B KaX /ol 30He (4715 3TOro MOXHO HanpsiMyto KOHTPO-
NMpoBaTb CKOPOCTb BBeJEHWA rasa c NOMOLbIO peAyKTopa U pacxojomepa npu nogaye ero n3 6annoHa nog
AaB/ieHNneM, MOMELLEHHOTO B 30He, UK B INHUAX NoJayn rasa B 30HY U3 yja/IeHHOr0 NCTOYHUNKA);

b)obecneunTb NONHOE NepemMellMBaHne Bo3ayxa B 601bLINX 30HaX (419 3TOr0 MOXHO UCMNO/b30BaTb OA4WH
VN HECKOJTbKO BEHTU/IATOPOB UM NOofaBaTh ra3 B HECKO/IbKMX TOUYKaX 30Hbl).

6.3.3 MeToAnKa NacCUBHOIO PaBHOMEPHOro BBeAEeHUs

Llenb nogaun NHAMKATOPHOrO rasa 3ak/1to4aeTcs B 4OCTUXXEHUN PaBHOMEPHOW CKOPOCTMW ero NocTynaeHuns
B BEHTU/IMPYEMYIO CUCTEMY. DTO O3HaYaeT, YTO MOCTOSAHHAas CKOPOCTb ero BBeAEHUSA B KaXKAYH0 30HY BEHTUNPY-
eMoii cncTeMbl NPoONoOpLUNOHaNbHa 06 beMy 30HbI. [1/19 3TOro He06xo4MMO;

a) obecneunTb BblAeNeHNEe NHANKATOPHOrO rasa B KaXA0l 30He C Mcnosib3oBaHnem A dY3nNOHHbIX NCTOY-
HVKOB C U3BECTHOW CKOPOCTbIO BblAENeHNS;

b)o6ecneynTb NOSIHOE NepemMellnBaHe BO3gyxa B 60/bLINX 30HaX. ([/158 3TOro MOXHO UCNOJIb30BaTh OAUH
NI HECKOJ/IbKO BEHTU/IATOPOB. B 60/1bWNX 30HaxX MOXeT NoTpeboBaTbCsA HECKOIbKO AN Y3MOHHBIX UICTOYHNKOB
C N3BECTHOW CKOPOCTbIO BblAENEHUA.)

Mpn pasmeleHNN UCTOYHNKOB UHAMKATOPHOrO rasa A5 ero BBeAeHWs naccuBHbIM CNoco6om crnepyet
YUUTbIBaTb CU/IbHYIO 3aBUCUMOCTb CKOPOCTU Bble/IeHUA UHANKATOPHOTO ras3a Ant{y3noHHbIMN NCTOYHUKAMW OT
TemnepaTypbl. CnegyeTt Takke pernctpupoBaTtb B paboyeM XypHasie TemnepaTypy Ha npeactaBUTeIbHbIX MecTax
B TEYEHWNO BCero nepuoga namepeHus.

6.4 OT60p NPO6 MHANKATOPHOIO rasa

6.4.1 MeToabl oT6opa Npob6

OnuncaHHble HUXe MeToAbl 0T60pa NPo6 Bo3gyxa NPUrofHbl Kak 4N metoga Mo ybbiBaHWIO, Tak U ANs
MeToAa paBHOMEPHOTro BBEAEHUS, B 3aBMCMMOCTM OT MPUMEHSAIEMOr0o MeTo4a aHanim3a MHANKaTOPHOro rasa.

OT60p Npo6 crefyeT NPOBOAUTL B NpeAcCTaBUTENbHbIX TOUKAX, KOTOPble He A0/HKHbI HaXo0AUTbLCSA BG/IN3N
yCTaHOBOK Mogauyn Bo3Ayxa 1 OKOH.

6.4.2 HenpepbiBHbIi aBTOMaTNn4eCcknini ot6op npob

O6bl4HO raszoaHanM3aTop NOACOEAMHSIIOT K TOYKaM, rae NpoBoAsT oT60p Npo6, ¢ NOMOLWbIO OAHOW KN
HECKO/IbKMX TPY6OK N3 MHEPTHOro maTepuana, 4Yepes KOTOpble BO3AyX NofalT Ha BXO[ razoaHanmsatopa C
nomoLuibo nobyantensa pacxoga. Npn ot6ope Npob B HECKOIbKMX TOYKaxX OHN MOTYT BbIGMpaTbCA aBTOMaTU4eCKN
MU BPYYHYHO C MOMOLbIO MHOFOXOA0BbIX KnanaHoB. MNpn 3TOM BaXxHO, 4TO6bI Tpyb6ka Ans oT6opa Nnpob6 npoaysa-
nacb HOBOW Npo6oil HemocpeACTBEHHO Nepep ee nogaveli Ha BXof ra3oaHanusartopa.

6.4.3 PyyHoli oT60p Npo6

Mpu oT60pe NPo6 BpyUHYO cHavasia oT6MparT NPoby B NOAXOAAWMNIA KOHTeliHep (WNpuy, MewokK 13 pTo-
ponsiacTta Uiy BakyyMUpOBaHHbI/ ra3oBblii 6annoH). 3atem npoby aHanu3npyroT B 1abopaTtopuu.

Konnektopbl Ans oT60pa Npo6 BPYUHYO A0/KHbI ObITb N3FOTOB/IEHBI U3 MaTepuasnios, He abcopbupytoWwnx
MNCMNONb3yeMblii MHAMKATOPHbIN ra3. HeNnpoHULaeMblX A1 HETO U He BCTyNalLWmX C HAM B peakuyuto. B 3aBncumo-
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CTV OT (PU3NKO-XMMUNYECKNX CBOCTB MHANKATOPHOIO rasa NoAxXoAsWMMm MmaTtepuanaMmm MoryT 6bITb Hanpumep
CTek/10, Mefb, HepxaBetolwas cTasb, NONNMNPONU/IEH, NOSINATUAEH N NOINAMNA,

CnepyeT cobntofatb OCTOPOXHOCTbL NPy 0T60pe NPo6 B NOMELLEHUAX C 06bIYHO 3aKpbITbIMU ABEPsSiMU. Mpn
OTKpbIBaHWV ABEPU N BXOAE B NOMeLLeHMe MOXeT NPON30NTN 3HaYUTesbHbIM HexenatenbHblli 06MeH BO3ayxa
MexAay ABYMS CBA3aHHbIMW 30Hamu. MNPOCTO YacTo UCNob3yeMblii cnocob oT6opa NPo6 — NPOTAHYTL TPYOKy 13
nccnefyeMoro noMelleHns B cocejHee Yepes 3aMOYHY0 CKBaXWHY, 0TO6paTb O4HY WK ABe Npo6bl C NOMOLLbIO
wnpuua, TeM caMmbiM nNpoayBas TpybKy, n TpeTblo Npoby ANst aHanusa.

6.4.4 TpPo600TGOPHUKN C TBEPABIM COPOEHTOM

B MeToAe akTMBHOro oT6opa nNpob ¢ ncnonb3oBaHveM TBepAoro copbeHTa Bo BpeMs oT60pa npo6 Bo3ayx
nomeLeHns npokayneatoT (HeNnpepbIBHO NN Nepuoanyeckmn) Yepes TBepAblii COpOEHT, NoAXOAAWMIA ANS yNaBun-
BaHWA UCMOMb3YyeMOro NHAMKaTOpHOro rasa. lNocne ot6opa Npo6 ¢ ncnosib3oBaHMeM KanmbpoBaHHOro nobyauTe-
NA pacxoja 3arpyXeHHble NPO600TOOPHMKN NOABEPraloT gecopoumnn (TepMUYeCcKon Aecopbunm nnm aKkcTpakumm
pacTBopuTenem) Ans onpegeneHns konmyectsa abcopbmupoBaHHOro MHANKATOPHOTO rasa 1, cfiefoBaTesibHO, CO-
AepxaHus ero B otobpaHHom Bo3gyxe. OT60p Npo6 MeTo40M NPOKayku ¢ UCNOJSIb30BaHUEM TPy6OK C TBepAbiM
COpGEeHTOM NOAXOANT A/1A HEMPEPbIBHbIX NEPUOAOB 0T60Pa NPO6 NPOAO/IKUTE/IBHOCTLIO [0 HECKO/IbKUX YacoB U
ANA nepuogmyeckoro otéopa nNpo6 B TeHeHUe HECKONbKUX AHeli. Mpu nepuognyeckom ot6ope nNpob6 MeToA0M
npokaykun B nepepbiBax Mexay paboToii nobyauTtensa pacxoga criefyeT NpuHUMaTbL Mepbl 415 CBEAEHUA K MUHU-
MyMy Andy3nmn Bo3agyxa Ha COP6EHT, HanprUMep C UCNoJIb30BaHWEM KanusIsipHOTo OrpaHuYnTens.

Mpu gonrospemMeHHOM oT60ope Npo6, OT 0AHO A0 HECKONBbKUX Hefeslb, MOXET YCMeLHO NPUMeEHATLCS nac-
CUBHbIN 0T60pP NPO6 C NOMOLLbLI0 ANPPY3NOHHBLIX MPOG0OTEOPHNKOB C TBEPAbIM copbeHTOM. CKOpoCcTb oT6opa
npo6 Anddy3noHHbIMM NPOOOOTOOPHNKaMM TLLaTENbHO NOAGMPAOT A/19 COOTBETCTBYIOLErO MHANKATOPHOrO rasa.

Mpn ncnoNb3oBaHUN METOANKM PAaBHOMEPHOT0 BBEAEHNSI MHAMKATOPHOrO ra3a To4kn oT6opa npo6 AoMKHbI
HaxoAUTbLCA Ha PacCTOAHUM He MeHee 1 M OT 6avxKaiile TOUKM BblAeNeHNs NHANKATOPHOrO rasa.

6.5 OnpefeneHne coAepXaHUs UHAWKATOPHOTO rasa

M3 cncTembl HeMpepbIBHOro oT60pa Npo6 cMecb MHAWMKATOPHOTO rasa c BO3JyXOM BO BpeMs NpoBefeHus
VCMbITaHUA NOCTynaeT HaNpPsAMYIO Unun Yepes Tpybkn Ans oTbéopa Npob Ha BXoj rasoaHanusaropa gns onpejene-
HUA ero cogepxaHus. NMpobbl BO3ayxa, 0ToO6paHHble BPYyUHYO, N TPYO6KN C TBEPAbIM COPO6EHTOM O6GbIYHO aHaNn3n-
pytoT B1abopatopun. MNpu ncnosib3oBaHny Npob600T6OPHMKOB C TBEPAbIM COPGEHTOM TpebyeTca npeaBapuTenb-
Has TepMuyeckasn Aecopbuns Wan aKkCcTpakumsa MHANKATOPHOrO rasa pacTBoOpuTesiemM Ans nogadmn npobbl Ha BXOL,
rasoaHanusartopa.

[azoaHann3aTop f0/KeH COOTBEeTCTBOBATb Le/in namepeHuii (06bem oTéMpaemoro rasa, BpemMs aHanmsa,
nepekpecTHasi HyBCTBUTE/IbHOCTb), PU3NKO-XMMNYECKUMU CBONCTBAMMN MPUMEHSAEMOTrO NHAMKATOPHOIO ra3a n ero
cofepxaHuem. lonxHa 6bITb MU3BECTHA TOYHOCTbL razoaHanmnaaropa.

[Ans onpefeneHns cogepXaHna nHANKaTopHoro rasa (cm. Taénuuy B.1) noaxoaaTt nuHdpakpacHele (UK) ra-
30aHanM3aTopbl Un rasoBble xpomaTtorpadbl (MX). X c noaxoaalwmnm 4eTeKTOPOM, HaNnpuMep AeTEKTOPOM 3ek-
TpOHHOro 3axsarta ([433) nnm macc-cnektpometpuyeckum (MC) 4eTeKTOPOM, MMeeT BbICOKYHO HyBCTBUTE/IbHOCTb
npu ero onpeaesieHnn.

7 MeTtopn, namepeHui

7.1 MeToauka y6biBaHUS cofepXaHus MHAUKATOPHOTO rasa

7.1.1 OCHOBHble MOJIOXEHNSA MeTOAUKN U3MepeHni
Mpu onpepenexHny ICBB no y6bIBaHUIO COAepXaHUs MHANKATOPHOTO ra3a nocsieAHN BBOAUTCA B 30HbI U

paBHOMepHO pacnpeensieTcsi N0 BCeil BEHTUMpPYeMoli cucTeMe. JToKanbHbli cpefHUii «Bo3pacT» Bo3gyxa 7
BbIUMCASIOT N0 Y6bIBAHUIO COAEPXKAHUSA MHAMKATOPHOTO rasa no popmy e

roe t— Bpems, y;
@ ,-10 — HavasibHOe cofepXXaHue NHANKATOPHOro rasa (Hanpumep B cm3 M'3)npu t = to (Ha4yano yb6biBaHUA).

OHOo AO0JDKHO 6bITb OAVNHaKOBbIM BO BCEX 30Hax.
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HavyanbHOe cogepxaHue nHagnkatopHororasa -,0 BblGupaloT TakmMm 06pa3om, YTOObI ero 3HayeHune 6b110

He meHee YyeMm B 100 pa3 60nble npeaena O6HapPYXeHNA aHaIMTUYEeCKOW CUCTEMBbI.
O6bem \'p (UNCTOrO) MUHANKATOPHOTO rasa, KOTopbli HEO6XO0AMMO BBECTU B 30HY (06 EMOM V), BbIYUCASIOT
no coopmyrne

Vp-<P,-,0 V (2)

7.1.2 NMoprotoBka v NnaHMpoBaHuWe UCNblTaHUSA

Mepepn BbINONHEHEM 3TANOB NJIaHMPOBaHUA, NPUBEAEHHbIX B pasjesie 5. nosie3Ho 3apaHee 03HaKOMUTLCS
C NJ1IaHOM W/IX 3CKM30M UCC/IeAyeMOro yyacTka 34aHus.

7.1.3 MNpoueaypa nsmepeHui

Mocne BBeAEHNA NHANKATOPHOTO ras3a BO BCe 30HbI U MepeMellBaHns BO3yxa A0 AOCTUXEHNS ero paBHO-
MepHOro pacrnpegesnieHns no BEHTUINPYEeMO CUCTEME HauYnHatoT 0T60p NPO6 MO OA4HONM U3 METOANK, OMUCAHHbIX
B 6.4. NMpeanoyYTUTeNbHO NPO6bl OTOUpPaIOT Yepe3 paBHble MPOMEXYTKN BPEMEeHMN B KaXA0i nccnegyemoil 3oHe.
Mpo6y cneagyeT oT6MpaTh BTeHeHne BpeMeHU, PaBHOTO MO KpaliHei mepe yBOEHHOMY OT MPUHATOrO CpefHero
«BO3pacTa» Bo3gyxa (Hanpumep, 4 4 B NOMeLeHUn, NpoBeTpPNBaeMOM 06bIYHbIM 06pa3om). 4ns nonyyeHus ya0B-
neTBOPUTENbHbLIX pe3y/bTaToB aHann3a ybbiBaHUA cofepxaHsa NHAMKATOPHOrO rasa 3a 3To Bpems oTéupatoT no
KpaiHei mepe ceMb NPo6 B KaxAoli nccnegyemoii 3oHe. Npu ot6ope Npo6 BPyUHYtO crieayeT NpeanpuHATbL Mepbl
ANA CBeAeHUs K MUHUMYMY HeXesnlaTeNbHOro BO3MYLLEeHNA pacnpefeneHns Bo3fAyxa, korga BXoAsiT B KOMHaTy
yepes 06bIYHO 3aKPbITYIO ABEPb.

Llenb BBEAEHUA MHANKATOPHOrO ra3da — NoslyvyeHne paBHOMEPHOrO NepBOHaYasibHOro CofepXaHusl B BeH-
TUNMpyemMoWn cucteme. B 3gaHnmn ¢ 60/1bLWLMM YACIOM 30H 3TO NIy4lle BCEro MOXHO 06ecneynTb, ec/in BBOAMMbIE
KONM4ecTBa UHAMKATOPHOrO rasa 6yAyT NponopLnoHasibHbl 06 beMaM 30H 1 XOPOLO pacnpejesieHbl N0 o6bemam
30H C UCMO/Ib30BaHMeM Kaknx-mbo ycTpolicTB A1 NnepemellnBaHusa Bosgyxa. O6opyaoBaHue Ana pacnpegerne-
HUA NHONKATOPHOTO ra3a n nepemellnBaHnsa Bo3ayxa onmcaHo B 6.3.1.

B Hauvane nsmepeHuii Bce NpoLecchbl NCKyCCTBEHHOMO NepemMellBaHnsa BO3ayxa A0/MKHbI 6bITb OCTaHOB/Ie-
Hbl. @ ABEpY OCTaB/1eHbl B 3aJaHHOM MOI0XEHUWN (OTKPbITLIMU/3aKPbITbIMN).

Mepep Havyanom n3MepeHnii yobiBaHMA coAepXKaHNa MHANKATOPHOTO ra3a cneunanncT A0/HKEH N0 BO3MOX-
HOCTM MPOBEpPUTL, OANHAKOBO /11 €70 CofepXKaHne BO BCEX 30HaX BEHTUINPYeMOli cuctembl. Ecnn 30Ha 6onbluas
(Hanpumep, ecnin o6bem nomeleHna coctasnset 6osee 500 M3unn BbicoTa noTosika — 6onee 4 M) NN ectb
NoA03PEeHMs:, UTO B MOMeELLEHUN MOTYT 6biTb 0GHaPYXeHbl BO3AYLIHbIe NOTOKWN, TO MPOBEPSIOT PaBHOMEPHOCTb
Haya/llbHOro coAepXaHua NHANKATOPHOrO rasa, onpeAesnssa ero B pa3/IMyHbIX TOYKax 3TOro nomelieHus. B nome-
LueHnax. rae HabngaeTcsa HeMoOMHOe NepeMellBaHne BO3yxa, n3aMepeHus yobiBaHUA cCoAepXaHuUs NHAMKaTop-
HOro rasa MoryT 6bITb MPOBEeAEHbI B Pa3/INYHbIX TOYKaX.

7.1.4 OueHka 1 BblYNC/IeHNE pe3ynbTaToB

YuncneHHoe 3HavyeHne nHTerpana B oopmysie (1) 06bIYHO OLeHNBAIOT HA OCHOBE N3MEPEHHOI0 U3MEHEHUS BO
BpPEMEeHUN cofepXXaHUsa MHANKATOPHOTO rasa C UCMoJIb30BaHNEM COOTBETCTBYHOLWMX METOANK MHTErPUPOBaHNs (Ha-
npumep metoga Tpaneuuii). Korga mexagy AByMA CBA3aHHbIMW 30HaMW NPOUCXOAUT BO3AYX006MeH, NepBblii YneH
B chopMyrie ybbiBaHMSA cofepXaHnsa NHANKATOPHOrO ra3a 06bIYHO He By AeT CTPOro aKCrnoHeHumanbHbIM. O4HaKo C
TeyeHneM BpemeHun ybbiBaHne Bcerga 6yaeT npubamxkxaTbCcsa K aKCMOHeHUMaribHOMY Buay. MoaTomMy OCTaTOYHO
NpoOBeCTU YNCIEHHOE NHTerpnpoBaHune A0 BpemMeHu [0 A0 KOTOPOro 6bi/1 foKa3aH 3KCNOHEeHUManbHbli XapakTtep
y6biBaHUA (NMuHeliHas norapudmMmnyeckas 3aBUCUMOCTb) U NPMBGaBUTb K MOSTYYEHHOMY 3HAYeHUIO Naowaab noj
KOHEYHbIM YHaCcTKOM KPUBOI y6biBaHWs, Npeanonaras 3KCNoHeHUMaibHY0 3aBUCUMOCTb, Mo hopmyne

E])<p dt Qe VL +"'+(*"0M0~1>nr 3)

0 «

roe a"_ — abCcoTHOE 3HaYeHne yrnosoro KOSCbeVIU.VIeHTa ﬂOFapM(*)MMLIECKOVI 3aBUCUMOCTU cogeprXxaHna nHan-
KaTOPHOrO rasa oT BpeMeHU, BblYMC/IEHHOE C NCNosb30BaHnem hopmysbl (4).

Iny>, =1n<P,.,0 -*« m < *-* )e (4)

CHayvana cTpoAT n uccrefytoT rpadnk 3aBUCUMOCTU COAEPXKaHNA MHANKATOPHOTO ra3a oT BpeMeHU B KOOp-
OVHaTax 1ndp— BpemsA OT Havyana ybbiBaHUA. Ecnin rpadpmk 1MHeeH ¢ MOMeHTa BpemeHun t = fO, To JICBB mMoXxHO
HanpsiMyto oueHnTb no oopmyne (5) Kak BEIMYNHY, 06paTHYIO yrnoBomy KoadpuumeHTy, no oopmyne
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Ecnn norapnmnyeckas 3aBUCMMOCTb UMeeT U3rn6, TO Ha rpaduke cnegyet HaliTU Hayasno NIMHeEHOro
yyacTka. BbluncnsawT yrinoBoi KoaddnLeHT IMHERHONO yyacTka na™ snpvpaBHMBalOT K abCONOTHOMY 3HaYEHUI0
yrnoBoro koaguymeHTa.

3aTem BbIGMpPalOT OAMH N3 pe3y/ibTaToB U3MepeHunii B Npedenax IMHENHOro yyacTka rpaduka B kadyecTBe

KOHEYHOI TOUKM MHTEerpupoBaHus (cogepxaHne MHANKATOPHOro raza paBHo ®|-r,, Npu BpeMeHu £5). BbINONHAIOT

r,
YMC/IEHHOEe uHTerpuposaHne ot/ =" Ao t=t, n Npn6aBNAOT YseH B COOTBETCTBUM Cc chopmyioit (3) ans

nosly4eHns npubnns3nTeNnbHoOro 3Ha4yeHns nHTerpanaort=/0 go t=

OkoHuyaTenlbHO JICBB BbIUNCAAIOT Ae/IeHNeM 3HaUYeHWs, MOTYHEeHHOro UHTErpMpoBaHeM KPUBOW 3aBUCUMO-
CTN colepXaHns UHAMKATOPHOrO ra3a OT BPEMEHU, Ha 3HaYeHne ero cofepxaHus B Havasie yobiBaHnsa ¢,_,0 no
copmyne (1).

7.1.5 HeonpepgeneHHoOCTb

No6oe 3HaueHne J/ICBB. onpegesnieHHoe No meToAy YO6bIBaHNA COAEPXaHMUA MHANKATOPHOrO rasa, NnpuBeo-
AST BMECTe C OLEeHKOW ero HeonpeAeneHHoOCcTU. HeonpeseneHHOCTb crieflyeT OoLleHUBaTb U BblpaXaTb BCOOTBET-
cTBun ¢ GUM:1995.

WNHdopmaymsa no oueHke HeonpegeneHHOCTH 3HayYeHn JICBB B COOTBETCTBUM C HACTOALLMM CTaHAapPTOM
npusegeHa B NpusioxeHmnax C un D.

7.2 MeToAnKa aKTUBHOTO paBHOMEPHOTO BBefEeHUA

7.2.1 OCHOBHble MO/IOXEHNSA MEeTOANKN N3MepeHUii

B meToAuke paBHOMEPHOrO BBefeHNs NOTOK MHANKATOPHOrO ra3a HenpepbiBHO BBOASAT B 30Hbl BEHTUIMPYe-
MOV CUCTEMbI C MOCTOSAHHOV CKOPOCTbIO, MPOMNOPLMOHA/IbHON 06beMy KaXA0W 30HbI. [1py 3TOM B KaXXA0W 30He
ycTaHaB/IMBaeTCs ero cogepxaHue, 3asucsuiee ot JICBB B KaxAoi 30He.

Mpy NpUMeHeHNN MeTOANKN PAaBHOMEPHOIO BBEAEHNSA MHANKATOPHOrO rada T B 30HE BbIYUCAAIOT Takxe,
Kak 1 rno ybbiBaHMNIO ero coaepxaHus, no gopmyne

6>

rae ip — n3mepeHHoe cojiepxaHne MHANKATOPHOro rasa B 30He B YCTaHOBUBLUEMCH COCTOSAHUU, CM3 M*3;
qv!V — nocTtosiHHasA ckopocTb BBeAeHMA (CM3 4-1) YNCTOro MHAMKATOPHOrO rasa Ha Kybuueckuii metp (M3)
npocTpaHcTBa — OAMHAKOBasi BO BCEX 30HAaX BEHTU/IMPYEMOI cucTeMbl (HaNnpumMmep, BCM3 4-1 « M~3).
Heo6x04MMYy0 KOHCTaHTY NPOMNOPLMOHAIbHOCTU MEeX Y CKOPOCTbIO BBEAEHWS YNCTOr0 MHAMKATOPHOrO rasa
qv (cM3 4 ') B30HY n0o6bemMoM V BbIYMCAAIOT No popmMyne

Qv'= kv mV, (7)

rae Ky — KoHcTaHTa (cM3 4-1 M '3). oueHMBaemas Kak NnpousBefeHne oxXngaeMoli KpaTHOCTM BO3Ayxoo6meHa
(4'l) nTpebyemoro AN aHann3sa cofepxaHusa UHAUKaATOpPHOro rasa (cmM3- m"3) BycTaHOBUBLLUEMCS
COCTOAHUN.
7.2.2 NloaroToBKa n naaHnpoBaHue nUcnbiTaHnsa
Mepep BbINOMHEHNEM 3TAMOB MNJaHMPOBAaHUSA, NPUBEAEHHbIX B pa3fesie 5, Nosie3HO 3apaHee 03HaKOMUTLCS
C MN1aHOM WM 3CKM30M MCCrielyeMoro yyacTka 3gaHuns. OnpegensatoT 06beMbl 30H U BbIUYNC/IAIOT CKOPOCTh BBE-
AEHNA NHAMKATOPHOTO rasa B KaXKAylo 30Hy. BBefeHne nHAnKaTopHOro rasa B 30Hbl O/IKHO ObITb paBHOMEPHbIM
rnpv NOCTOAHHOM pacxofe W TakuMm, 4YTOObl OCYLEeCTB/IA/IOChL XOpollee MepeMeliMBaHMe ero c BO3yXOM
(cm. 6.3.2). lo/mKHO 6bITb CNNAaHMPOBAHO PacMo/IoXeHNe ToYeK BBEAEHUA NHANKATOPHOrO rasa 1 NnoAroToBAeHo
Heob6xoAMmoe ob6opyfoBaHue (Hanpumep, IMHUK AN ero BBeAeHNSA n oTéopa Npo6 Bo3ayxa).
7.2.3 MeTogunka namepeHuii
OT60p NPOo6bl OAHUM U3 METOL0B, ONMNCAHHbLIX B 6.4. HAUMHAIOT NO AOCTUXEHUN PAaBHOBECHOIO (MM yCTaHo-
BMBLLEroCcs) CoAep>XXaHna MHANKATOPHOrO rasa no ncTev4eHn BpeMeHun, Npnban3nTesIbHO PaBHOIO YyTPOEHHOMY
VN yYyeTBEPEHHOMY CpeHEMY «BO3pacTy» BO3JyXxa.
7.2.4 OueHKa ” BblUuUC/IeHNEe pe3y/bTaToB

JICBB B 30He T BbIYMCAAIOT MO M3MEPEHHOMY COAEPXaHUI0 WHAMKATOPHOTO rasa B yCTaHOBMBLUEMCSA
COCTOSIHUW U CKOPOCTU ero BBeJeHNs Ha egnHnLy o6bema no dhopmyne (6).
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7.2.5 HeonpepgeneHHocTb

Nio6oe 3HauveHne JICBB. nonyyeHHoe No MeToAVKe akTUBHOTO paBHOMEPHOTO BBEAEHWS, MPUBOAAT BMecTe
C OLeHKOli ero HeonpepesieHHOCTU. HeonpeaeneHHOCTb criefyeT OUueHMBATb W BblpaXaTb B COOTBETCTBUU
cGUM:1995.

NHopmaumna no oueHke HeonpeAeeHHOCTN 3HavyeHnin JICBB B COOTBETCTBMM C HACTOALMUM CTaH4apToOM
npuseegeHa B npunoxeHmax C n D.

7.3 MeToguKa NacCUBHOINO PaBHOMEPHOTO BBeAEHUA

7.3.1 OCHOBHble NOMOXEHNSA MeTOAUKN N3MepeHU

MeToanka NnacCMBHOINO paBHOMEPHOrO BB EHNA MHANKATOPHOIO rasa no OCHOBHbIM MOJIOXEHUAM aHaso-
rMyHa MeTo/MKe akTMBHOIO paBHOMEpPHOro BBeZieHns (CM. 7.2.1). OaHaKO B 3TOM C/lyyae UCMOJb3YHT NacCuBHble
NCTOYHUKN UHANKATOPHOrO rasa Hebo/1blOoro pasMmepa, KOTopble MOryT 6bITh 1€TKO pacnpeieneHbl Mo BeHTUInpy-
eMoii cucTeme Ans NonyyYeHUss paBHOMEPHOro BBeZeHUs . 13-3a HU3KOro ero cofepXaHusa B Ka4ecTBe MHANKATO-
pOB MCNONb3YOT NeptopnpoBaHHbIe YIN1eBOA0OPOAbl; OHU MOTYT 6bITb O6GHapYXXeHbl C OYEHb BbICOKOV YyBCTBU-
Te/IbHOCTbIO.

7.3.2 MeToAunKa U3MepeHUin

Anddy3MOoHHBbIE UICTOYHNKM HA OCHOBE KanunnspHoi anddysnn nam npoHrKarLwmx MmembépaH ¢ perynvpye-
MOJi CKOPOCTbIO BblAe/IeHNA” NHANKATOPHOrOo rasa pasmelyaloT B BEHTUIMPYEMOli CUCTeMe TakmuMm 06pa3om, 4To-
6bl CKOPOCTb ero BblAesieHna 6bina NnponopurMoHanbHa 06bemy 30H. Kak onucaHo B 6.3.3. locne AocTMxXeHns
paBHOBECHOr0 COCTOSIHUA MacCOBYIO KOHLEHTpaLuio NHAMKATOPHOrO ra3a B BbIGpaHHbIX MecTax onpeaensatoT ny-
Tem oT60pa Npob Bo3Ayxa Ha TBepAblii COP6eHT, Kak onncaHo B 6.4.4. nnocsiegytolero aHannsa B naboparopun
meTtogom IMX.

Mpwn KpaTKOBPEMEHHbIX N3MepeHNsax Npobbl 0T6MPalOT ¢ NoMoLbio No6yanTena pacxoga. Mpu gonroepe-
MEHHbIX N3MePEHNAX NPeANnoUYTUTENIbHO NPOBOAAT AN DY3NOHHBIN 0T60P NPO6 A4NA NoNyYeHUs 3HadeHni ICBB.
yCpeAHeHHbIX 3a nepuog otbéopa npo6b.

7.3.3 OueHKa n BblyMCNEeHNe pe3yNbTaToB

JICBB Tu.B 30He onpeaesnisitoT Ha OCHOBE M3MEPEHHOW yCpeAHEeHHOW MacCcoBOi KOHUEHTpaLMN nHAMKa-
TOPHOrO rasa (Bbl4MCNEHHOI MO ero macce B Tpy6Kax Ans oT6opa Npo6) U CKOPOCTU ero BblAesIeHUsI Ha e AuHULY
ob6bema no popmyne

T= Fa 8)
(gmiv)’
rae Qn/V — noctosiHHas CKOpPoCTb BBEAEHUSA NHAMKATOPHOrO rasa Ha Kybuyeckuii MeTp MpocTpaHcTBa, paBHas
KOHCTaHTe KT BO BCeX 30Hax BEHTU/MPYyeMoli cucTembl (Hanpumep, MKr 4 'l mM~3); noaxopsuiee
3HayeHne KT MOXeT 6bITb OLLeHEHO Ha OCHOBeE 3a/1aHHOI0 KO/InyecTBa OT6MPaeMoro MHAMKaTOPHOro
rasa,
pa— ycpefiHEHHas N0 BpeMeHN MaccoBasi KOHLeHTpaLuusa MHANKATOPHOTrO ras3a B BO3AyXe MOMeLLeHNs, MK M*3.
7.3.4 HeonpepeneHHOCTb
Nio6oe 3HavyeHne JICBB. nonyyeHHoe Mo MeToANKe NAaCCUBHOIO paBHOMEPHOrO BBeAeHUs, NpuBoAAT BMe-
CTe C OLleHKOI ero HeonpeaeneHHOCTN. HeonpeaeneHHOCTb crieAyeT OLeHMBaTh 1 BblpaXaTb B COOTBETCTBUM C
GUM:1995.
NHopmauuna no oueHke HeonpeAeneHHOCTN 3HayeHuli JICBB B COOTBETCTBMN C HACTOALMUM CTaH4apToOM
npuseegeHa B npunoxeHumax C n D.

8 lNpunMeHeHne pe3ynbLTaToB

MeToAMKM, YCTAHOB/IEHHbIE HACTOSILLUM CTAaHAAPTOM, MOTYT 6bITb UCMO/Ib30BaHbI B C/IEAYIOLNX LeNsiX,

a) MpoBepka co6104eHUs Tpe6OBaHWii KYC/TOBUSIM BEHTUNALUMN B OTAENbHbIX 34aHusX (Npu
UX B 3KCMyaTayuto) u Npym o6WUNPHBIX NCCEeA0BaHUAX

MpenMyLecTBOM 3TUX METOAMUK AB/SAETCA BO3MOXHOCTb UX NCMO/b30BaHMA NPy 06bIYHOM KCMayaTayum
3paHuna. Onpegenexve JICBB no metoanke y6biBaHUs COAepXaHUsl MHAMKATOPHOrO rasa noAxoauT Ansikpat-

BBOJE

n B Poccuiickoii ®egepaumun ons anddy3voHHbIX UCTOYHUKOB BMECTO XapaKTepUCTUKM «CKOPOCTb BblAENEHNS»

NPYMEHSETCA «NPOM3BOAMTENBLHOCTb, PaBHasi Macce BeLLecTBa, BblAeNSOWeroca B eAWHULY BPeMeHU Mpu 3agaHHoi
Temnepatype (MKr/MUH)».

10
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noBpeMeHHbIX U3MepPeHUi B OTAe bHbIX 34aHnsaX. MeToAnKa NacCMBHOIO paBHOMEPHOTo BBEAEHUSA C NPOCTbIM
noptaTuBHbIM 060pyaOBaHMeM NpUrogHa A1 A0ArOBPEMEHHbIX U3MEPEeHN Npy 06LNPHBIX UCCIef0BaHUAX C
COTHSIMW 06beKTOB. B aTOli MeToAUKe NpMHUMaETCA BO BHMMaHVe, Hanpumep, AesTe/IbHOCTb o6uTaTteneli 3gqaHus
M U3MEHEHUA NOroAHbIX yCNoBuii. Taxe camasn MeToAuKa MOXeT UCM0/b30BaTbCA NPU OL,eHKe CBA3N BEHTUAALNN
€ nocneAcTBUAMM A5 340POBbSA Y KOM(POPTHLIMU YCNOBUAMW A1 HACETIEHUSA MPU 3NNAEMUONOTNYECKUX nccre-
AO0BaHUAX.

B cTpouTesibHbIX HOpMax 1 NpaBuaax u nnaHax BeHTUASALMOHHOM CUCTEMbI YC/IOBUS BEHTUAALMN 06bIYHO
BblpaxalT yepes pacxof Wnu yaenbHbI pacxoq Bo3dyxa ANs BeHTMAAuuu. Ana ucnonb3osaHusa JICBB npwu
OoLeHKe ApYyrnx napameTpoB BEHTUASLUN HEO6GX0AMMO cO6G0AeHNEe HEKOTOPbIX AonyLeHnit. Bonee nogpo6HO
3TO OnucaHo B NpuioxeHun E.

b) OueHka cob6nogeHnsa TpeboBaHU K yCNOBUAM BEHTUNALUN B 34aHNAX, FA4e nmetoTcs npobne-
Mbl C KAYeCTBOM BO3AyXa 3aMKHYTbIX NOMeL eHWNN

BeHTUNAUMA BNnAeT Ha BNaXHOCTb U COfepXaHne BpeHbIX BEWEeCTB U MMeeT BaXXHOE 3HaYeHne Npu Hau-
4nmn NpobsieM € Ka4eCTBOM BO3AyXa 3aMKHYTbIX MOMeLLeHWA. 3TO 3Ha4YeHe oLeHMBaloT Npu nccnegoBaHnmn NpPo-
6nem kavecTBa Bo3gyxa. OT60p 1 aHann3 Npo6 BpefHbIX BELWECTB B BO3A4yXe 3aMKHYTbIX NOMeLLEeHWNA AOMKHbI
NpPoOBOANTLCA COBMECTHO C OLLeHKO YC/TIOBUIA BEHTUAALMMK, YTO NO3BOASET ONpeaeinTb He06X0ANMOCTb TeX UIn
VIHbIX KOPPEKTUPYOLWMUX MeponpuaTuii. B aTom cnydae mMoryT 6biTb NPOBeAeHbl KpaTKOBPEMEHHbIe 1 A0NroBpe-
MEHHblIe U3MEPEHNSA N NCNO/Ib30BaTbCA BCE METOAUKN, NMPUBEAEHHbIE B HACTosAWeM cTaHgapTe. [pn aToM Hau-
Ny4ylwnm nokasateseM ycrioBuii BeHTUAAUNKN siBnsietca JICBB.

c) OnpoaonieHNe MHTEHCUBHOCTM U pacnpegesieHnss UCTOYHUKOB BblAeNleHNs 3arpA3HAWNX Be-
wecTB B 3aMKHYTOM NOMeELLEeHUN

OnpegeneHne NHTEHCUBHOCTU U pacnpejesieHna NUCTOYHUKOB BblJe/IeHNA 3arpsA3HAoLW X BEWeCcTB B 3aM-
KHYTOM MOMELLEeHNN MOXeT 6bITb HE06X0ANMO MpuU U3yyeHUn Npobaem KavyecTsa Bosfayxa. MNpu o4HOBPEMEHHOM
N3MepeHnn coagepxaHnsa 3arpasHaowmx sewecTts nJICBB MOXHO onpeaennTb pasHULy NHTEHCUBHOCTU UCTOY-
HUKOB, HaxoAsAWNXCA B PasHbIX 30Hax. NpumMep Taknx nsmMepeHuini npusegeH B npunoxeHun E. Boibop meToga
V3MepeHNn 3aBUCUT OT NPOAO/IXUTE/IBHOCTM 0T60pa NPo6 3arpsA3HAIOLLEro BelwecTsa.

9 MMpOTOKO/ UCMbITaHWIA

MpoTOKON UCMbITaHWUI AOKEH CoAepXaTb No KpaliHeli Mepe criefyloLyo NHopMaLnio:

a) NoApo6Hble AaHHble, He0bX0AMMbIe A4NA NAEHTUMMKALUN NCCeAYyEeMOro 34aHNs, NOJHYO XapakTepucTu-
Ky BEHTU/IMPYEMOW CUCTEMBI, fieN1IeHW Ha 30Hbl U oNucaHne nccnefyemMblX 30H:

b) CCbISIKy Ha HACTOALWMWIA cTaHaapT:

C) KpaTKkoe onucaHve MeTOAMNKN, YCNOBUI UCMNbITaHUA U MCNOMIb3yeMOro o6opyoBaHus;

d) KkpaTKyto CBOAKY NOJTyYeHHbIX AaHHbIX W pe3ybTaToB, B TOM YMC/le OLeHKY TOYHOCTHU;

e)aaTy ucnbiTaHus.

Bonee nogpo6Han MHopMaLUsa No KaxA0oMy MYHKTY MOXeT 6bITb NpuBeAeHa B NPOTOKOJ/1e C y4eTOM Npuso-
XeHuii A—D.
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MpunoxexHve A
(cnpaBoyHOE)

MosACHEHNSA HEKOTOPbIX TEPMUHOB U onpeaeneHunii

NMpunmeyaHue — TepMuHbl 1 ONpefesieHns NpuBedeHbl B pasgene 3.
A.1 lokanbHbI cpeaHUA «BO3pacT» BO3gyXa

JICBB — 3TO napameTp BeHTUNALUMK, KOTOPbIA XapakTepusyeT CPeAHIo MPOAO/IKUTE/IbHOCTL BPeMEHU npebbl-
BaHMA BO3Jyxa B 3JaHUN.

MoHATUe «1oKaNbHbIl cpefHUii «Bo3pacT» Bo3fyxa» (M 06paTHOe eMy MOHATUE «10Ka/lbHasi KPaTHOCTb BO3AYyXO-
o6MeHa») UCMONb3YIOT 4151 OLEeHKN YC0BUiA BEHTUNALMK B 3aaHun. JICBB oTpaxaeT cpefHee BpeMs, B TeueHVe KOTOPO-
ro BO34yX HaxoAW/Csi B KOHKPETHOM MOMeLLeHNN 34aHNsA, HakanaMBas 3arpsisHsiolne BelecTBa. ATOT napamMeTp TeCHO
CBSA3aH CO BpeMeHeM, He06X0AUMbIM A1 CMeHbl BO3JyXa B 3TOM nomeleHnn. CogepxaHue 3arpa3HAIoLLEro BelecTsa,
Bbl/l€/19eMOro NOCTOSIHHbIMU WCTOYHMKAMWU B 3aMKHYTOM MOMELLeHUN, yBeNNYMBaeTCa Npu yBesIMYEeHUN BPEMEHU, B
TeyeHne KOTOPOro B HEM HaxoAwus/ica BO3AyX. UeM MeHblue «BO3pacT» BO3fJyxa B HEKOTOPOM MOMELWEHUN, TEM HUXe
cofepxaHue 3arpsisHsioLero Belectsa. O6bIYHO MPUTOYHBIN BO3AyX NOCTynaeT B onpejesieHHbIX MecTax 34aHus v nlet
nyTn ANa pacnpocTpaHeHWs No BCEMY 34aHui0. Takum 06pasom, A0 TOro Kak NPUTOYHbLIA BO3JyX AOCTUTHET KOHKPETHOro
NoMmelLeHns, 3HaunTelbHasi ero YacTb MOXET 3aAepXaTbCs B APYrnX NOMeLlleHUsX, Hakanausas 3arpsisHsiolme BeLle-
ctBa. CnegosatenbHo. JICBB. onpegensowmnii cpok npebbliBaHNA BO3[yxa Ha KOHKPETHOM y4yacTke B 3aMKHYTOM Mome-
LW eHNn, Heo6X0AMMO paccMaTpmMBaThb MO OTHOLLUEHWIO K Ka4yecTBY BO3AyXa.

A.2 Pacxopg Bo3ayxa A/19 NpoayBKu

[nsa 3arpsAsHsiowero BewecTsa (Win MHAWKATOPHOIO rasa), BBOAVMOIO B O4HY 30HY (M 60/iblie HU B KaKyto ApYryto),
6yfeT AOCTUrHYTO YCTAHOBMBLLEECSI COCTOSIHME ero CoAepXaHus B 3TON 30He, paBHOE OTHOLIEHWIO CKOPOCTU BBEAEHUS K
pacxody CBeXero Bo3gyxa. [si 3arpsAsHsIOWNX BELWECTB, BbIAENAIOWMNXCA B HECKO/IbKMX 30HAX WM MOCTynawwmx 13
BHELWHEN Cpefbl, PACX0/ CBEXEro BO3fyxa He sIB/IAeTCs afleKBaTHbIM nokasartesieM KayecTBa Bo3dyxa. Pacxog cBexero
BO3Jyxa AAB/ISETCA MepOM TOro, CKOMIbKO HapyXXHOro BO3gyxa (HanpsiMylo WY KOCBEHHO) MOCTynaeT B TeYeHue vaca B
paccmaTprBaemyto 30Hy. Ero makcrmasibHOe 3HadeHue paBHO 06LleMy pacxofdy BO3ayxa, v OHO Habnogaetcs, Hanpw-
Mep. MpY MOJIHOM MNepemMelwrBaHUN BO3ayxa Mexay 3oHamMu. O4Hako B 6O/IbIUMHCTBE C/llyyaeB HEKOTOPOE KOIMYeCcTBO
NoCTynalLero B 3aaHne BO3gyxa pacxof4yeTcsi A0 TOro, Kak rnonacTb B KOHKPETHYIO 30Hy, B pe3y/ibTaTe pacxof CBEXero
BO3Jyxa B 3TOV 30He 6yAeT MeHblUue M0 CPABHEHUIO C MaKCUMa/lbHbIM.
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MpunoxeHne B
(cnpaBoyHOe)

O6wmne TpeboBaHNA K Hanbonee 4acTo NCNONIb3YeMbIM MHANKATOPHbLIM raszam, nx OHOBOMY
cofepXaHuio 1 MeTofamM KOJIMYeCTBEHHOTO onpepaeneHuns

B.1 O6wune Tpe6oBaHnsa

O6ecneynBaldT BO3MOXHOCTb OnpeAesieHnss BblGPaHHbIX MHAMKATOPHbIX Fra3oB MPU UX HU3KOM coAepXaHuu c
MOMOLLbI AOCTYMHbIX CPeACTB U3MEPEHUN, KOTOPble Takxke:

a) AO/MKHbI 6bITb HETOKCUYHBLIMU W Ge30nacHbIMU A5 340POBbSA NMPU UX COAEPXaHUM B BO3AyXe B AManasoHe,
NPUMEHAEMOM MpWU UCCNefoBaHUN:

b) AOMKHbI GbITb XUMUYECKN UHEPTHbIMWU, CTabWIbHbIMK, He UMETb 3amnaxa W BKyca;

C) HacKO/IbKO BO3MOXHO, He AO/DKHblI aACcOp6UMPOBaTLCA Ha CTeHax nomeleHus, me6env unm Jpyrux NOBepPxXHO-
CTsX;

d) AOMXHbI GblTb HEBOCMIAMEHAKMUMMUCA U B3PbIBOGE30NACHbLIMY;

€) He A0/XKHbl 06bIYHO NPUCYTCTBOBAaTb B BO3yXe 3aMKHYTOr0 NOMELLEHUSI WU HAPY)XHOM aTMOC(epHOM BO3ZyXe;

f) AOMXHBI NpUCYTCTBOBATbL B aTMOC(EPHOM Bo3ayxe (MpW UX Ha/IMYMKM B HEM) B KONIMYECTBE, 3HaUUTeNbHO 6onee
HU3KOM, YeM onpegensemoe nNpu aHanuse;

0) AOMXKHbI 6bITb JIEFKO TPAHCMOPTUPYEMBLIMU U JIETKUMWU B OGpaLLeHunu;

h) pomkHbl 06NafgaTh CNOCOGHOCTLIO fIEFKO CMELUMBATLCA C BO34YXOM;

i) He fOMKHbI OKa3bliBaTb He6GNAroNPUSATHOTO BO3AENCTBUA Ha OKPYXAalOLYH Cpeay;

j) BOMMKHBbI BbINyCKaTbCA CEPUAHO U ObITb HELOPOTMMU.

B.2 ®oHOBOE coAepXaHne NHANKATOPHbIX ra30B U MeTOAbl KOJTMYECTBEHHOTO onpeaeneHns

Ta6nuya B.1 — ®oHOBOE coaepXaHMe U MeToAbl KOMIMYECTBEHHOIO onpeAenieHns Hanbosiee YacTo NPUMeEHSIEMbIX
VHAMKATOPHbIX ra3oB

®oHOBOE copepxaHue [vanasoH u3MepeHuit 06bLEM

MeTopa o6GHapyxe-

MNHANKATOPHbLIM Ta3

FekcadpTopung cepbl. SF6

MepdTopupoBaHHbIe yrne-
BOAOPOAbLI. Hanpumep rekca-
tpTopbeHaon (C6F6)

3akucb aszoTa (BecensAwuii
ras). NjO»

Avokeng yrnepoga. CON

lekcadTopug cepbl. SF6

3akucb asoTa (Becenawui
ras). NjO»

Avokcupg yrnepoga. CO”N

Fekcadptopupg cepbl, SF6

a BO3jyXxe, BbipaxeHHOe
B eAuHMLax o6beMHO fonu

(0T 0.85 40 1.5) 10 -12

<1 10-12
315 « 10-9
360 KI5

O710.8510 -12p00 1.5 10-12

315 - 10-9
360 -6

O10.85 10-2p401.5- 10-'2

HOW AONU MHAMKATOPHOK Tasa
a Bo3jyxe

HnAa

rXxch33 vwmMCd Ot 0.005 -10~9 go 200 « 10®

rXcha3 win MCal
OT10.05 10-9p40 10- 10-a

WNHd pakpacHbIi OT11.10 680200 10-6

rasoaHanusaTop
OT10.001 «10~3805 -10"3
O70.1 «10-6 g0 100 10-®
®oToaKyCcTU4ecKuii
netektop 50 - 10-9¢'
3- 10-6c1
5 10~9¢!

a| Mpu ucnonb3osaHun N20 Heo6XO4MMO y4uTbiBaTb €r0 PacTBOPMMOCTbL B BOAE W BAUAHWe afcopbuun.

61 MpuMeHsAeTCA TONbKO M3BECTHOW KBanudukaumm. Heo6xoaMmMo Takxke yuuTbiBaTb cnegytolme akTopbl:
n3meHeHne cogepxaHua C02 B MPUTOYHOM M BbITSHKHOM BO3AyXe U. B HEKOTOPbIX 06CTOATENbCTBAX, HEONpeaeseH-
HOCTb. CBAI3aHHY!0 C BbifeneHnem C 02 noabMy U APYTMMY BO3MOXHBLIMU UCTOYHMKAMWU BHYTPM nomelieHusi. Ecnu
C 02 ncnonb3yoT B Ka4ecTBe UHAMKATOPHOTO rasa, TO U3 MOJIyYEHHOro 3HauYeHWsa CojepXaHus BbIYATalOT ero coaep-

XaHue B OKpyXalolleM BO3ayXe.

d BepxHsisi rpaHuua AunanasoHa U3MepeHuii 3aBUCUT OT rpadynpoBKU.
B: CfiefyeT NpUHATbL BO BHUMaHWe MHCTPYKUMKM usrotosutenei [,33 B OTHOWEHNN UX PaAMOaKTUBHOCTU.

XoTA pagnoakTuBHble 6/1aropofHble rasbl COOTBETCTBYIOT MHOrMM TpeboBaHMAM, NpeabsaBAseMbiM K UHAMKATOP-
HbIM rasam, B HacTosdllee BpeMA X He peKoOMeHAYyeTCA NPUMEeHATb U3-3a UX paAVIOaKTVIBHOVI onacHocCTw.
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Hanb6onee 4acTo B KayeCTBe MHAMKATOPHOrO rasa N8 onpejenieHns KPaTHOCTW BO3A4yXOO6MeHa MPUMEeHSIoT
rekcadpTopup cepbl. Mpy MCNoNbL30BaHUN B 3aHUAX 3TOT ra3 60/blle BCEr0 COOTBETCTBYET TPe60BaHUAM K naeanbHOMY
NHANKATOPHOMY Ta3dy MO CPaBHEHWIO C OCTas/ilbHbIMU rasamu, npuBeAeHHbIMU B Tabnuue B.1. OgHako npu oT60pe npo6
Ha TBepAble COp6eHTbl (Hanpumep, NPU UCNONbL30BAHUN METOAWK MacCMBHOIO BBEAEHUS WMHAMKATOPHOrO rasa) nydiue
noaxoaaT nepTopupoBaHHbIe YI1eBOA0POAbI.

B.3 CaHuUTapHO-rurneHnyeckmne TpeboBaHnsa Npu NpUMEHEHUN NHANKATOPHbIX ra3oB

Mcnonb3oBaHWe UHAUKATOPHOrO rasa MOXeT NPUBECTU K HeG/1aronpuAaTHbIM BO3AECTBUAM Ha 340poBbe obuTa-
Tesieil NoOMeleHna B 3aBUCMMOCTU OT ero Tuna u BblGpaHHOro cogepxaHusa. CnpaBoYHble 3HAYEHUS CaHUTapHbIX HOPM
coAepxaHusa Hanbosiee 4acTO UCMOMb3yeMbIX MHAMKATOPHbIX ra3oB B BO3AyxXe 3aMKHYTbIX MOMELLeHWiA, rekcadrTopuaa
cepbl M 3aKMCK a30Ta, elje He yCTaHOB/eHbl'> MOCKO/IbKY 3HauyeHue npejena ob6HapyXeHus AN 3akucu asota 6/11M3Ko
3HayeHuto MAK (MakcumanbHO A0MNyCcTMMOMY COoAepXaHuto B pabodeli 30He2l: cMm. Tabnuubl B.1 n B.2), npu onpegene-
HUM KPaTHOCTM BO3AyX0O06MeHa BCe o6uTaTenu NOMELLEHUA, He yYacTBYOLWME HENOCPEeACTBEHHO B U3MEPEHMUAX, A0/XK-
Hbl €ro MOKUHYTb.

3HaveHns MAK. gonyctumble Ans pabodeli 30HbI, NPUMEHAIOT U AN NepcoHana, NPoBOAALLEro U3MepeHus. 3To
3Ha4YeHus, paccuyMTaHHble Kak cpefHue 3a 8 u.

Ta6nuuya B.2— MakcumanbHO fOMNYyCTMMas MaccoBas KOHLEeHTpauus WHAMKATOPHOro
rasa ANA nepcoHana, NPoOBOAALEro UCMbITaHUS

MHavkaTopHbIi ras 3HaveHne MAK , mr  Mm*!
co2 9100
n 2o 180
SF6 6100

1B Poccuiickoit ®efepaunn yCcTaHOBMEHbI 3HAYEHMA NpeaesibHO AOMNYyCTUMbIX KOHUeHTpauui (MAK) ans okcnaos
asoTa (B nepecuyete Ha N02) — 5 mT/M3, rekcadpTopuga cepbl — 5000 MT/M3. a Takxe ApYyrMx Bel,ecTB, KOTOpble MOryT
6bITb MPYMEHEHbI B Ka4yecTBe MHAMKATOPHbIX razos (cm. FOCT 12.1.005— 88).

21 B Poccuiickoli ®epepanumn 3HayeHnssM MAK cooTBeTcTBYHOT 3HaueHus MAK. 3HaueHna MAK ny6nukytoTcs «CeHa-
TOpCKOli KOMWCCUE NO KOHTPOJIIO OMNacHbIX 3KCM/yaTayMoHHbIX MaTepuanoB» («Senatskommission zur Priifung
gesundheitsschadlicher Arbeitsstoffe») Hemeukoro HayuyHo-uccnegosartenbckoro coobuiectBa (DFG — Deutsche
Forschungsgemeinschaft). MepeyeHb 3HauveHuii MAK exerogHo npoBepseTcs U pacwupsieTcs.

3L Ans cpaBHeHUA 3Ha4yeHW hOHOBOro cCoZepXaHUsA UHOMKATOPHbIX Ta3oB (cMm. Tabnuuy B.1) n MAK Heob6xoammo
nepecunTaTtb 06bEMHYIO AO/I0 B €AUHMLbI MAaCCOBOW KOHUeHTpauun (Mr m~3).
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Mpunoxexue C
(cnpaBo4HOE)

OueHKa HeonpeaeneHHOCTU N3MepeHUii NOKalbHOTO cpefHEro «Bo3pacTtas Bo3gyxa

C.1 O6wme NoIoXeHNs

C.1.1 Kputepun

MonyyeHHble 3HayeHus JICBB cnepyeT npuBoAMTbL BMECTe C OLEeHKaMW MUX HeonpegeneHHocTu. Heonpepenew-
HOCTb U3MepeHuli BeNUUMHbI CKNafbiBaeTCa U3 HeonpeAeneHHOCTel U NOorpewHoCcTen, yuuTbiBaeMbIX MPU HaXOXAEeHUN
VICKOMOI4 BeninuMHbI. Kak onMcaHo HMxe n B cooTBETCTBMM ¢ GUM:1995 Bknaabl B HeonpeaesneHHOCTb BEMIMUYUH MOTYT
6bITb MOMlyYEHbl Ha OCHOBE M3MepeHWui (Tun A) Uan M3 UMEKLMXCS UCTOYHUKOB (TUn B). B npunoxeHnn O npuBeAeHbl
HeKOTOpble NMPUMEPbI OLUEHKU HeonpeAeneHHocTu namepeHua JICBB.

JICBB HeBO3MOXHO M3MepuTb Hanpsimyt. OnpegeneHue JICBB ocHoBaHO Ha BBeAeHUWM B BO3AyX NMOMeLLeHUs
VHAWKATOPHOrO rasa u U3MepeHnn CKOpocTW, C KOTOPOI BO3A4yX C BBEAEHHbIM VMHAMKATOPHLIM rasom 6yaeT 3amelwaTbcs
YNCTbIM.

Mpwn onpepeneHun JICBB no metoay ybbiBaHUA onpeaenstoT oTHoweHne <p(*Y<Pb)- XapakTepusytloliee n3mMeHeHne
nepBoHaYasibHO 06bEMHOW 40N UHAMKATOPHOTO rasa B Bo3ayXe (¢p(4s)). ybbiBatLleli no ncteyeHnn spemenun f. Teope-
TUYECKM MOXHO NoKasaTtb, YTO MHTerpan yHKUUN OTHOCUTESIbHOTO N3MeHeHUs 06beMHON Aonn BO BpemeHn oT | = 0 go
t = Te ecTb NoKasbHbIV JICBB.

B meTone paBHOMEPHOro BBeAEHUA coAepXaHne MHAUKATOPHOro rasa M3MepstoT B YC/IOBUSAX, KOrAa CKOPOCTb ero
yAaneHna paBHa CKOpPOCTU BBefeHUs. TeopeTUyecKn MOXHO MokKasaTb, YTO B YCTAHOBUBLLUEMCSH COCTOSHUUN cofepxaHue
VHAWKATOPHOro rasa paBHO npoussegeHuto JICBB Ha CKOpOCTb BBeAEHVMS WHAMKATOPHOrO rasa Ha eguHuuy ob6bBMa,
npu ycnoBun, YTO BBEAEHHbIN WHAWKATOPHbLIN ra3 paBHOMEPHO pacnpeesieH B NMOMELEeHUN.

Takum o6pa3om, HeonpeaeneHHOCTb onpegeneHus JICBB 6yaeT o6ycnoBrneHa HeonpeaeneHHOCTbIO cogepxa-
HUA WHAWKATOPHOrO rasa, HeonpeAeneHHOCTbIO BbIYWC/EHUSA UHTErpana u HeonpeAesieHHOCTbIO CKOPOCTeli ero BBefe-
HUS 1 pacnpepeneHns.

B HacToAlWweM NpUNOXEHUN ONuUCaHbl CNOCO6bLI OLEHKN HeonpeaeneHHOCTU U3MEepPeHUn Ha OCHOBe WHAUBUAY-
albHbIX OLLEHOK HeomnpeaeneHHOCTeNn pas3/IMyHbIX COCTaB/IAOLWMNX.

Bknagbl HeonpefeneHHoCcTeld MoryT 6biTb pasgesieHbl Ha ABe rpPynnbl: nNepeas CBsA3aHa C xapakTepucTukamu
ncnonb3yeMoro o6opyaoBaHus, BTopas ABAseTcs crneuuunyeckoin AN KOHKPETHOTO U3MEPEHUS U OLLeHKW.

B HacToslwem cTaHgapTe npeanosiaraeTcs, YTO XapakTepuCcTUKU UCMOSb3yeMoro o60pyAoBaHNa NOMHOCTbIO U3-
BECTHbIl. JOKYMEHTMPOBaHbI U NPUIOAHbI A/11 KOHKPETHOrO NMPUMEHEHUS.

C.1.2 Npumepbl HeO6X0AMMOI MHhOPMaLLMK O XapaKTepucTnkax o6opyaosaHns

C.1.2.1 AHanuTuyeckne npnbopbl

Ans aHanuTuyeckux npubopos Heo6xoAUMO:

a) HanmMuune rpagyvwpoBKM AN paccMaTpuBaeMoro guanasoHa coAepXaHUs WHAWKATOPHOro rasa;

b) cTaHAapTHOEe OTK/OHeHWe pe3y/sibTaTa aHanusa, NoJlydeHHOoe A1 paccMaTpMBAaEeMOro guanasoHa cofepxa-
HUA WHAMKATOPHOrO rasa:

C) AaHHble O CTabW/IbHOCTU MPU BbINO/IHEHUN KPATKOBPEMEHHbIX U [0/ITOBPEMEHHbIX U3MepPeHUii.

C.1.2.2 06opypoBaHue o (AKTUBHOTO) BBEAEHUSA MHANKATOPHOTO rasa

Ana o6opynoBaHWs NPV akTUBHOM BBeJEHWW WHAMKATOPHOTO rasa Heo6xoAMMO:

a) KannoéposaHHble NpMbopbI A4NA KOHTPONA pacxofa Bo3fyxa (Hanpumep, pacxoAoMepbl, perynaTtopbl MaccoBoro
pacxopfa, Kputuyeckune guadparvol):

b) AOKYMEHTVPOBaHHOE CTaHAapTHOE OTK/IOHEeHVe YCTaHOBJ/IEHHOro pacxoga (Bk/ato4das Npeun3noHHOCTb perynu-
POBKN AaBfieHuns);

C) AaHHble O CTabunbHOCTU paboTbl 060pPYyAOBaHUSA MPU BbINOJIHEHUM KPATKOBPEMEHHbIX U AONTOBPEMEHHbIX
N3MepEeHUi.

C.1.2.3MNpo6ooT60pHUKN (ANA pyHHOro oT6opa npoob)

Ans Nnpo600T6OPHMKOB NMpu py4yHOM OoT6ope Npo6 Heob6xoaumo:

a) AaHHble 06 MHEPTHOCTW M repMeTMYHOCTM LWNpULEB, MEWKOB M3 dToponaacTa WAM rasoBbiXx 6an/IOHOB A5
oT6opa Npo6 Npu BbINO/IHEHUN KPATKOBPEMEHHbIX U A0/TOBPEMEHHbIX U3MEpPEHWUIA;

b) KannM6poBaHHbI/i NobyanTens pacxoga Ans oT6opa Npo6 ¢ NoMolblo TPyGOK C TBEPAbIM COPGEHTOM;

C) AOKYMEHTMpPOBaHHOE cTaHAapTHOe OTK/OHeHMe pacxofa npu oT6ope npob:

d) AOKYMeHTUpOBaHHble 3Ha4YeHUs COPOLMOHHOWN eMKOCTW, pacxofa npu ot6ope nNpo6 M o6bema npockoka.

C.1.2.4 YcTpoiictBagnsa (naccmBHoro) ot6opa npo6

[Ana ycTpoicTB Npu naccMBHOM oT60pe Npo6 Heo6XoAMMO:

a) rpagynpoBaHHble AN Y3MOHHbIE NPOGOOTOOPHMUKM;

b) cTaHOapTHOE OTK/IOHEeHMe 3KBMBAJIEHTHOFO pacxoja npu otbope npob ana Anddy3noHHbIX NPO60OTOOPHUKOB;

15



FOCT P MCO 16000-8— 2011

C) AOKYMEHTMPOBaHHbIE XapaKTepUCTUKN AN dY3NOHHbIX NPOGO0TOOPHMKOB Kak (YHKLUM COfepXaHus u Bpeme-
HWU 3KCMOHUPOBaHUS;

d) AOKYyMEeHTMPOBaHHble 3Ha4YeHns adhheKTMBHOCTY gecopbunmn (aKcTpakuymm) copbeHTa, Mcnosib3yemoro B npo6o-
OTGOpPHMKeE.

C.1.2.5 O6opyaoBaHve ANA BBEAEHUSA UHANKATOPHOTO rasa (NaccuBHble AN M Y3NOHHbIe NCTOUYHUKN)

Ans naccmBHbIX AN PY3NOHHBIX UCTOYHUKOB HEOGXOAUMBI:

a) rpagyvpoBaHHble AU MDY3NOHHbIE NCTOYHUKN UHAWKATOPHOrO rasa;

b) AOKYMEHTMPOBAHHOE 3HaYeHWe CTaHAAPTHOro OTK/IOHEHMUS WUCMOMNb3yeMblX ANGMDY3NOHHBIX UCTOUHMKOB;

C) noflyyeHHas U JOKYMEHTMPOBaHHasA 3aBMCUMOCTb CKOPOCTM BblAeNIeHUss OT TemnepaTypbl B pacCMaTpuBaeMom
TemMnepaTypHOM fuanasoHe;

d) n3BecTHble 3aKOHOMEPHOCTU M3MEHEHUS CKOPOCTU BblJeNIeHUss Npu  BbINOJIHEHWUN [0/ITOBPEMEHHbIX W KpaT-
KOBPEMEHHbIX U3MepeHuii 1 B nepepbiBax Mexay U3MepeHUsMW.

C.1.3 Mpumepbl (hakTOPOB, BAUSAIOLNX HA U3SMEPEHWE B KOHKPETHO cutyaunm

BenunuuHbl, BAMAIOLWNE Ha HeornpeaeneHHOCTb U3MepPeHnii B KOHKPETHOW CUTyauun, OLEeHUBAaOT UCXOAS U3 YCIo-
BUIN M3MEPEHNS N 3aperncTpypoBaHHbIX AaHHbIX.

Taknmu aktopamu MOryT 6biTb, Hanpumep:

a) HeBO3MOXHOCTb A06MTbCS PAaBHOMEPHOTO Havya/lbHOro COJepXaHua UHAMKATOPHOTO rasa BO BCEX 30HaXx nepep
HayanoMm ero y6biBaHUS.

b) HEBO3MOXHOCTb 3aperucTpupoBaTb HavaslbHOe 3HauyeHWe CojepXaHWUs UHAWKATOPHOrO rasa BO BCEX 30HaX.

C) U3MEHEHVe COAEepPXaHWNA WHAMKATOPHOIO rasa BO BPEMeHW U MPOCTPaHCTBE WM3-3a HeKauyeCTBEHHOro nepeme-
LIMBaHNA BO3Jyxa B 30HaX 1

d) HEBO3MOXHOCTb A06GUTLCS OAMHAKOBOI CKOPOCTW BBEAEHUA WHAMKATOPHOrO rasa BO BCE 30HbI Mpu onpegene-
HUn JICBB no metoay paBHOMEPHOrO BBEAEHUA.

C.2 MeToauka y6blBaHUsI cofepXaHusi MHANKATOPHOTO rasa

OTHOCUTE/IbHYIO HeomnpeaeneHHOCTb S n3mMepeHust JICBB no y6biBaHUIO cofepXaHWsi MHAMKATOPHOrO rasa, co-
CTOSILLYIO0 U3 BKNAJ0B OTHOCUTENIbHbIX CTaHAAPTHbIX OTK/IOHeHWI onpefeneHus niowaan noj MHTerpupyemoii KpuBow n
HauyaNbHOro CoAEepPXaHWsi UHAMKATOPHOTO rasa, BbIYMCAAIOT Mo hopmyse

S2=**, - s*o. (C.1)
rae Sg,na — AWCNEepCcUsi OLEHKM UCTUHHOTO 3HaYeHns uHTerpana oT <=0 got=L:

2
Se0 — pucnepcusi OLEHKM Ha4YalbHOro CoAepXaHus WHAWKATOPHOrO rasa.
OTHOCUTE/IbHYO HEOMpPEeAesIeHHOCTb Snred Mowaamn noj UHTErprvpyemoli KpMBO OLEHMBAKOT HAa OCHOBe a6co-

NOTHbIX HeonpeaeneHHoOCTen sX,jm u sAiraa 4acTu, BbIYUC/IEHHOW YMCNEHHbIM WUHTErpUpPOBaHMEM, W 3KCTPanosimpo-

BaHHOW 4acTu COOTBETCTBEHHO MO hopmyne

(C.2)
Aum + A

S0N — oOTHOCuTe/NIbHas HeonpeAeneHHOCTb Havya/lbHOro COAepXaHuUs UHAMKATOpPHOro rasa. EB 3HayeHne 3aBu-

CUT HE TOJ/IbKO OT Heonpeae/neHHOCTN aHanunsa, HO TakKXe OT BO3MOXHbIX NMPOCTPaHCTBEHHbIX N3MEHEHW I B 30HaxX U
Mexay HUMU n3-3a HEBO3MOXHOCTU ,qOﬁI/ITbCH paBHOMEPHOIro Ha4das/ibHOro cojepXaHusa MHAOANKATOPHOroO rasa BO BCeW
BeHTl/I!'IVIpyeMOVI cucrteme.

C.3 MeToamka paBHOMEPHOTO BBEAEHUSI MHAUKATOPHOTO rasa

B meToAuke paBHOMepHOro BBefeHusi ICBB BbIUMC/SAIOT Kak OTHOLIEHVE COAEepPXaHUsS WHAWKATOPHOro rasa B
YCTaHOBMBLUEMCS COCTOSIHAM K CKOPOCTU ero BBeAeHWA Ha eAuHuLy o6bemMa. OTHOCUTE IbHYIO CTaHAApTHYO Heonpege-
neHHocTb JICBB s,, cknagblBalowylocsi U3 HEONpeAesIeHHOCTU U3MEPEHUsI COAEPXaHUsi UHAUKATOPHOIO rasa smeds u
HeonpefeNeHHOCTN CKOPOCTU BBeAeHWA Ha eAuHMLY o6bema Sdetr- BbIYMCNAOT MO dopmyne

«* *=s L +Sdi*tr- (C.3)
OueHKY HeonpeaeneHHOCTU COAePXaHUs UHAMKATOPHOIO rasa Smoas C y4eToM C/ly4aiHbIX MOrpewHocTeli aHanm-

3a S4nal N HeonpepeneHHocTu COABPXKIHUA LiB/IBBOMO KOMMOHBHTS B rpagynpoBOYHON ra3oBoii ckyecu Sul BbluUCAOT
no dopmyne
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smoas - scal + SanaT (C-4)

C y4yeTOM [BYX OCHOBHbIX BK/1a[0B (HeonpenesieHHOCTM CKOPOCTU BBEAEHUs S,iac, U HeonpeaeneHHocTn smhom,
06YC/I0BIEHHO HEBO3MOXHOCTbI AOCTUXEHUSI UCTUHHO PaBHOMEPHOW CkopocTu BBeAeHus) sdb,, BbluMcasoT no dop-
Mysne

®e«tr = sji,oc« * ®Wh<yn* (C-5)

Mpumepsbl cnOoco60B OLEHKN pas3NIMyHbIX BKNaAoB 8 HeonpeaesieHHOCTb ANA MeTOAMK aKTMBHOMO U NacCUBHOIO
paBHOMEPHOro BBeAEHUA MHAWKATOPHOrO Tasa npuBefeHbl B npunoxeHun D.
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MpunnoxexHune D
(cnpaBoyHOE)

Mpumepbl meToANK I/I3MepeHI/IVI, BblUNC/IEHNA pe3ynbTaTtoB N OLEHKN HeonpeaesieHHOCTU

D.1 O6wune nosoxeHns

B HacTosiLleM MPUIOXEHUN NMPUBEAEHbI B KAYEeCTBE MPUMEPOB METOAMKN WU3MEPEHWUN, BbIYUCNEHUS U OLLEHKN
HeonpeAesieHHOCTU NPU UCMONb30BaHUN YeTbIpex pas/INYHbIX MeTOAMUK, YCTAHOB/EHHbIX B HacTosAWweM cTaHgapTe. Bxoa-
Hble faHHble A1 NPUMEPOB OGbl/IM MONYYEHbI NPU NPOBEAEHUN MOAENbHbIX SKCMNEPUMEHTOB U U3MEPEHUIA.

Mpumepbl NpuBeaeHbl ANS:

a) onpegenenusa JICBB no metody y6biBaHUSA C NPUMEHEHMEM aBTOMaTUYeCKUX CPpeACcTB BBEAEHUSA UHANKATOPHO-
ro rasa, otbopa 1 aHanmsa npoo6:

b) onpegeneHus JICBB no metogy y6bIiBaHUSI C NPUMEHEHNEM HeaBTOMAaTUUYECKUX CPeACTB BBEAEHUS MHAMKATOP-
HOro rasa n ot6opa npoo;

C) MeToAUKM pPaBHOMEPHOrO BBEAEHWS WHAWKATOPHOrO rasa C MCNosib30BaHMEeM aBTOMaTUYeCKUX CPeAcTB ero
BBEAleHNA N aHaNn3a;

d) MeToAMKM paBHOMEPHOro BBEAEHWUS MHAMKATOPHOIO rasa C WCMo/b30BaHWEM CPeACcTB MacCMBHOIO ero BBefe-
HUs 1 oT6opa npob.

MonyuyeHHble 3HaveHns JICBB cnepgyet npuBoAuTL BMeCTe C OLEHKamMu WX HeornpepesieHHoe™. HeonpepgeneH-
HOCTb MOJTYYEHHbIX 3HAYEHWIi COCTOUT U3 BKIaA0B HeonpeAeneHHOCTel 1 NOrpewwHoCcTel BENYNH, NCNONb3yeMbIX Mpu
BbIYMC/IEHNN UCKOMOI BesMunHbl. Kak onucaHo B npunoxennn C n GUM:1995, HeonpeaeneHHOCTN BeSIMYMH, BHOCALNX
BKMag B HeonpeaesieHHOCTb, MOryT 6bITb OLEHeHbl Ha OCHOBe M3MepeHui (™n A) nnm B3ATbl U3 APYTUX UMEIOLWUXCA
WNCTOYHUKOB (TUN B). B NpuBefEHHbIX HUXe Nnpumepax onmcaHbl CNOCco6bl, C MOMOLbK KOTOPbIX MOXET 6bITb OLEeHeHa
HeonpeaeneHHOCTb 3HayeHns JICBB.

Mpexae Bcero cnegyeT OTMETUTb, YTO YC/IOBUSA BEHTUIALMW B 34aHUN He HOCAT cTaTU4YecKuii XxapakTtep. Xapakre-
PUCTUKN BEHTUNALUN W pacnpefeneHnn Bo3dyxa W3MEHAKTCA B 3aBUCUMOCTW OT BETPOBOW Harpysku, TemnepaTypbl
Hapy>XHOro BO3Jyxa, OTKpbIBaHWS OKOH 1 [Bepeii, pacnpegesieHUs TemnepaTypbl BHYTPU 3[aHus, AeATeNbHOCTU Mtoaei
N T. A.. BCe nepeyuncrieHHble hakTopbl MOTYT U3MEHATLCA CO BpemeHeM. 3HayeHue JICBB. onpegeneHHoe B O4WH MO-
MEHT BPEMEeHU, MOXeT M3MEHUTbCSA NpU NMOBTOPHOM M3MepeHun. MNoaoGHble MNYKTyauun He Y4YUTbIBAKOT MPU OLEHKe
HeonpeAeneHHOCTU usMmepeHua. OueHka HeonpeaeneHHOCTU TOMbKO yKasblBaeT Ha npefenbl, BHYTPU KOTOPbIX, BEpPOAT-
HO. /eXaT UCTUHHbIe 3HAYEeHWUS YC/IOBUIi BEHTUMALMU BO BPEMSA U3MEpPEeHUs.

Ana Toro 4tob6bl MCNONbL30BaTb KPATKOBPEMEHHOE U3MEPeHMe B LieNAX NPOrHO3NMpoBaHus, AO/MKHbI OblTb U3BECT-
Hbl BCe (DAKTOPbI, BAUAIOWME Ha UHTEHCUBHOCTb BEHTUMALUUM U pacnpegeneHne Bo3gyxa BO Bpemsi nsmepeHus. Kpome
Toro, Heob6xognma Mofesnb, ONuUcbiBalOWas BANAHNE 3TUX (PAKTOPOB Ha MHTEHCUBHOCTb BEHTUNALUWU U pacnpegeneHve
Bosayxa. O6CcyxaeHne n3MepeHuii XxapakTepucTK BEHTUIALUN B LieN1AX NPOrHO3MPOBaHNS He BXOAWUT B 06/1aCTb MpuMe-
HEHWA HacToAwero craHgapTa.

D.2 MeToanka y6biBaHUA cOoAepXaHUsi UHANKATOPHOTO rasa

D.2.1 BBegeHne nHAMKATOPHOTO rasa

D.2.1.1 ABTOMaTu4yeckoe BBefeHne

[nsa aBTOMaTN4yeckoro BBefeHUS MHAMKATOPHOrO rasa cylecTByeT cepuiiHO BbiNyckaemoe obopyaoBaHue, cogep-
xaujee 403aTOp U aHanM3aTop, KOTOpoe MOXeT 6biTb 3anporpaMMMpOBaAHO A1 €er0 BBEeAEHUS B 30Hbl (OT OfHOI A0
ABeHaauaTtu) 1 NoNyYeHUs B HUX OAUHAKOBOrO ero cogepxaHusa. [ina nonyyvyeHns paBHOMEPHOro pacnpefenieHus UHAW-
KaTOPHOTO rasa BO BCEX 30HaX TOYKU BBEAEHUS AO0/HKHbl HAXOAUTBLCSA NO3afn BEHTUNATOPOB.

D.2.1.2 BBeAeHUe BPYUHYIO

[ns BBeAeHNs BPY4YHYO O6GbIYHO NepemeLLalnTCa U3 30Hbl B 30HY 1 BBOAAT MHAMKATOPHbIV ras u3 ra3oBoro 6asnso-
Ha nnu wnpuua. Konnyectso BBEAEHHOrO WMHAMKATOPHOINO rasa AO0/IKHO 6biTb NMPONOPUMOHANILHO 06bEMY 30HbI, & OH
[o/MKeH 6bITb XOPOLWO pacnpeesieH N0 06beMy 30Hbl C UCMO/Ib30BaHWEM KakUX-Mbo ycTPoWCTB AN nepemeluMBaHns
Bo3gyxa. Mocne BBeAeHUS UHAMKATOPHOrO rasa BO BCe 30HbI crefAyeT O06UTLCA ero 0AMHaKOBOro o6uero HayanabHOro
coAepXaHusa BO BCeX 30HaX, MPeAnoyYTUTENIbHO C UCMO/Ib30BaHMEM BEHTWUISITOPOB, CMELNBAaKOLWNX BO3AYX M3 pasHbIX
30H.

CnepyeT OTMETUTb, YTO MOXET OKa3aTbCsl 3aTPyAHUTENIbHbIM NOJSyYeHne Heo6Xx04MMOro OAUHAKOBOrO Ha4yaslbHO-
ro cofepXXaHua WMHAMKATOPHOro rasa BO BCEX 30HaX, OCO6EHHO ecnn YMCAo 30H 6onblue YeTbipex UM natu. Pacnpepge-
NleHne MHANKATOPHOrOo rasa no 06bemy 30Hbl JO/HKHO NMPOU3BOAUTHLCS A0CTATOYHO GbICTPO ANS1 NpeAoTBpalleHus yb6bi-
BaHMA ero cojepxaHus M3-3a NPOBETPUBAHMUA, pPe3y/bTaTOM KOTOPOro MOXeT ObiTb 3HauyuTeNlbHOe OTK/IOHEeHWe OT
paBeHCTBa ero 3HauyeHuit cofepxaHus B pasHbIX 30HaX.

D.2.2 OT60p 1 aHann3 Npo6 MHAMKATOPHOIO rasa

D.2.2.1 ABTOMaTu4yeckuint ot6op npo6

O6blI4HO aBTOMaTUYECKUI OT6OP NPO6 BbINOMHAIOT C MOMOLbLIO CUCTEMbl TPYy6OK, Yepe3 KoTopble nobyautenem
pacxoga npoucxoant oT6op Npo6 Bo3Ayxa B pas/IMyHbIX TOoukax. [ TOro 4to6bl MOMYUYNTb KOPPEKTHYIO MPUBSA3KY KO
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BpEeMeHU MpoBeJleHnsa aHannsa, BaXHO NpoAyTb TPy6KM HenocpefCTBEHHO nepej nposefeHvemM aHanunsa. CepuinHo
BbINyckaeTca ob6opygoBaHue Ansi oT60pa Npo6 C aBTOMATUYECKOW NpoAyBKOW KaxAol cnegytoleli Tpybku ans otéopa
npo6 Bo Bpems oT6opa Npo6 B NpeabliayLuyo TpyoKy.

MepByto(blie) Npoby(bl) oT6MpatoT nNpu t = 0 cpasy Nocne BbIK/IOYEHUA BEHTUASATOPOB. Mocneaywouwme npobbl oT6m-
patoT Tak 6bICTPO, Kak MO3BO/IAET 3TO o6opyaoBaHWe ANA oT60pa U aHanusa nNpob, NpeanoyYTUTENIbHO Yepe3 paBHble
NPOMEXyTKN BpeMeHn Mexay oTéopamu npo6 B OAHOM M TOM Xe MecTe.

Mpu aBTOMaTMYECKOM OT6OpE NpPo6 aHanM3 UHAMKATOPHOro rasa 06bI4YHO OCYLLECTBAETCA B PeXUMe peasibHOro
BpeMeHu, T. e. razoaHasnM3aTopom, MoACOeAMNHEHHbIM K YCTpolicTBy oT60pa npo6. Hamb6onee 4acTto ncnosibyembie
npuéopbl AN aHaIM3a B pexume peasibHOro BPEMEHU OCHOBaHbl Ha MOr/IOWeHUN N3yyYeHnsa B UHpakpacHoi obnactu
(MK). OgHako B yC/NoBUSAX NMPUMEHEHUS MOXHO Takxe ucnosnb3oBatb X wian MC.

D.2.2.207160p Npo6 BpyUHYIO

OT60p NPo6 BPYUHYIO 06bIYHO BbINOJHAIOT C UCMO/Ib30BAHNEM LIMNPULA, Mellka 13 dhToponaacTa WM OTKa4aHHOTo
KOHTelHepa (ra3oBoro 6ansioHa).

Yauie Bcero ana ot6opa nNpo6 NPUMEHSIOT MeAMUMHCKUE WNpulbl (HanpuMep, NaacTUKOBbIE LWNPULbI BMECTUMO-
CTbto 50 MJ1), NOCKO/IbKY OHM MPOCTbI B 06paLleHNN, COXPAHAOT repMETUYHOCTb B TEHEHUE HECKOJSIbKUX MECALLEB, UMEIOT
HEBbICOKYIO CTOMMOCTb W MOryT 6biTb OTNpaB/ieHbl B aHa/MTUYecKyto nabopatopuio Ana aHanusa. Lnpuy oco6eHHO
XOPOLWO NoAaxoAunT Ans otéopa Npo6 He60/bWOro o6bema, ecn B Ka4yecTBe MHAMKATOPHOrO rasa UCnonb3ytoT SF6. a
aHanun3 BbINOMHAT Ha X ¢ A193.

Ana onpepenenuns JICBB B 3gaHusAX, rae Bo3ayx nepemMelinBaeTcsa He MOJIHOCTbIO, criefyeT oTéupaTb No KpaHewn
Mepe cemMb Npo6 BO BpeMsi y6biBaHUA B KaxAol 30He. MNepByto(ble) Npoby(bl) crieayeT oT6mpaTtb npu t = 0 cpady nocne
BbIK/IHOUYEHNA BEHTUNATOPOB. Mocnegytowmne npobbl AO/MKHLI OTOMPATLCA NPEANnOYTUTE/IbHO Yepe3 paBHble NPOMEXYT-
KN BPEMEHW B TeyeHue BPeMeHWU, Mo KpaliHeli mepe paBHOro oxupgaemomy JICBB Ha o6bekTe (OT 2 g0 3 4 ANSA XUI0ro
nomeweHuns).

Mocne ot6opa Npo6 WNpuMLbl 3aKpbiBalOT 3arayWwKaMn 1 OTNPaBAOT B 1abopaTtopuio Ha aHain3 C MCNosib3oBa-
Huem X ¢ [193. FepMeTUYHOCTb, MHEPTHOCTb U ra3oHeNpPOHULAEMOCTb WNpuues AN8 oT6opa Npo6 A0/KHbI 6biTh
npoBepeHbl nepej WCNO/b30BaHNEM.

D.2.3Mpumep meToAa y6bIBaHA C OT6OPOM U aHAIM30M NPO6 B peXume peasibHONo BpeMeHM

D.2.3.1 MogenbHble faHHble

Mpu aBTOMatMyeckom oT6ope NpPo6 C aHasIM30M B peaslbHOM MaclwTabe BpeMeHU 3aBUCHMOCTb COAepXaHus
VHAVKATOPHOTO rasa OT BPeMeHW MOXeT 6biTb MonyyeHa B Bue haiina gaHHbix. Huxe onucaHo, kak o6pabaTbiBaloT
nosly4yeHHble pesynbTarhbl.

B paccmMoTpeHHOM cMoAenMpoBaHHOM npumMepe (cM. Tabnuuy D.1) npobbl aBTOMaTUYeCcKn OTOUPasIMCh U aHanu-
3MpPOBa/INCh B TeHeHMne 3 4 yepes Kax/ble 2 MUH B CrasibHe U KyxHe Xunoro goma. OT60p nNpob6 B cnasibHe HauynHann npu
t= 0. MNpoBeTpuBaHNe XN10ro foMa OCYLIeCTB/IANOCH 3a CYeT NPUHYANTENbHON BbITSXXHOW BEHTUNALUN B BaHHOW KOMHa-
Te U KyxHe, a OTBepCTUA A/1 NPUTOKa U BbITSHXKKM BO3[yXa HaxoAu/nCb B FOCTUHOW M cnasibHe. B HavdasibHbIi MOMEHT
y6bIBaHNS1 ABepb B CNasibHIO Gblsia 3akpbiTa.

Tab6bnunuya D.1 — M3mepeHHasa maccoBas [0/11 MHANKATOPHOTO rasa npu yobiBaHUN
CnanbHs KyxHsa
MHU «@*l m-1 In *>a| MWH cM*  M-» In iy*)
0 50.9 3.93 2 49.5 3.90
4 48.5 3.88 6 49.4 3.90
8 44.2 3.79 10 48.4 3.88
12 43.9 3.78 14 47.5 3.86
16 40.7 3.71 18 47.9 3.87
20 39.3 3,67 22 45.9 3.83
24 36.5 3.60 26 43.6 3.78
28 35.2 3.56 30 43.0 3.76
32 33,7 3.52 34 41.3 3.72
36 32.0 3.47 38 41.5 3.72
40 30.8 3.43 42 38.9 3.66
44 29.0 3.37 46 38,4 3.65
48 26.3 3.27 50 37.7 3.63
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OKOHYaHne Tabnuubl 0.1

CnasibHs KyxHs
MWH cm5 Mm-3 Ino"1 MUH cM3 M-3
52 24.9 3.22 54 35.7
56 25.1 3.22 58 35.0
60 23.7 3.16 62 33.2
64 21.4 3.06 66 32.5
68 20.4 3.02 70 30.9
72 19.2 2.95 74 30.6
76 18.8 2.94 78 29.4
80 18.4 291 82 28.1
84 17.7 2.88 86 26.9
88 15,4 2.74 90 26.5
92 16.3 2.79 94 25.6
96 14.7 2.69 98 25.2
a' HatypanbHblii norapudm 06beMHO fonu.

X — Bpemsa or Hayano y6biBaHMA, MUH; ¥ — cogepxaHue N?20. cmj wm"3;

O — B cna/ibHe; 0 — B KyXHe
PucyHok D.1 — [paduk 3aBUCUMOCTU COAEPXKaHUA MHAUKATOPHOrO rasa OT BPEeMEeHWU

N3 nonyyeHHoW norapugpmmnyeckoin 3aBMCMMOCTM (CM. pUCYHOK D.2) BMAHO, YTO B Havasie U3MepeHuin kpusas Ans
KYXHW He NuHeliHa, HO NpubnuxaeTcsa K IMHeliHOW npu BpemeHn 100 MuH. NS cnaslbHU KpUBas /INHERHa yxe B Havane
n3mepeHuii. MoaTomy oT60p NPo6 Mor 6bITb MpekpatieH No nucredyeHun 100 MUH.
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PucyHok D.2 — padiuk 3aBUCMMOCTU florapuma cogepxaHns MHAMKATOPHOrO rasa oT BpeMeHu

0.2.3.2 9Tanbl BbIYNCNEHNS NOKA/IbHOTO CpefiHero «Bo3pacTai Bosgyxa

BbluncneHve JICBB Bk/ovaeT cnegytoume atanbl:

a) cTpoAT rpachnk 3aBUCMMOCTU HaTypasibHOro forapuma o6bEeMHON 40NN UHAMKATOPHOrO rasa OT BpPeMeHW.

Ecnun norapmndmMnyeckyto 3aBUCMMOCTb NOMyYaloT B pexnme peasibHOro BpeMeHW, TO OT60P NPo6 MOXHO npekpa-
TUTb NpU COGNOAEHUN NUHEHOW 3aBMCUMOCTU A5 BCeX TOUYek oT6opa npob;

b) onpefenaloT Hayano U KOHel, SIMHeHON YacTu rpadrka 3aBUCMMOCTKN florapudmMma cogepxaHna NHANKaTOpHO-
ro rasza OT BpeMeHu.

B 06n1actm HU3KUX 3HAYeHWUli cofiepXaHust MHAMKATOPHOrO rasa ob6bIYHO HabnogaetTcs 6o0nbloi pasbpoc, obyc-
NOBJIEHHbI HeomnpeaeneHHOCTbIO M3MepeHuli U HecTabubHOCTbIO ABWXEHUA Bo3gyxa. He yuuTbiBalOT o6nacTb 3Hauve-
HUIi copepXaHns UHAMKATOPHOro rasa ¢ 60nbWwWuM pasbpocom.

NHorpga rpadvk B KoopauHatax !p — BpeMsi OT Havasna ybblBaHUS JIMHEEH YXe Ha HauvaslbHbIX yyacTkax. 3To
O3HayaeT, 4YTo ybblBaHMe 3KCMOHeHUMaNbHO, Kak B C/ly4yaB MOMIHOrO MepeMelnBaHnsa BO3dyXa Mexay 30Hamu. B atom
c/nlyyae YNC/IeHHOEe MHTerpupoBaHue He BbIMoHAKT. JICBB mMoxeT 6biTb paBeH 06paTHOMY 3HAa4Y4€HWIO Yr/1I0BOro Koathdu-
umeHTa rpadumka B KoopgmnHatax Ingp— Bpemsa OT Hayana ybbiBaHuS.

c) BbluncnsioT yrnosoii koathduumeHT (-X) NnHeliHOro yyacTka rpachvka B koopguHartax Ing> — BpemMs OT Havana
ybbiBaHus.

[ANs nonyyeHns ypaBHEHUS NMHUM TpeHAa yAo06HO MCNoAb30BaTb NPOrpaMMy BbIYMC/IEHUS C WCMOJIb30BaHNEM
ANEKTPOHHbIX Tabnuy. Ana nonyvyeHmsa X UCNONb3YOT abCONOTHOE 3HaveHue KoahduuneHTa Koppenauun.

d) BbINOMHAKT YyncneHHoe uHTerpuposaHue «p(f) (Hanpumep, meTogom Tpaneuwmit) oT t = fO go t = Ja B npegenax
NNHENHOM YacTu rpadumka B koopguHatax 2 — BpeMsi OT Hayana ybbiBaHus.

O6bI4YHO HEBO3MOXHO MPOBECTU OTH6OP NPO6 OAHOBPEMEHHO B HECKO/IbKMX MecTax. o 3Toli npuynHe npu t = 10
MOXeT 6bITb 0TO6paHa M NpoaHanMsnpoBaHa nNpoba TOAbKO M3 0AHOro MecTa. MNpob6bl, OTO6PaHHblE U3 APYTUX MECT,
6yayT npoaHann3upoBaHbl C nocsiefoBaTes/ibHbIMU 3aA4epXkaMy BO BpeMeHU. [loaTomy cregyeT o6paTuTb oco6oe
BHVMaHWe Ha BblYMCEHWe naowaan nNepBoro TpaneuenganbHOro yyactka ot |=  pao | = /pl.rae (p, — Bpems nposege-
HUS1 NepBOro N3MepPeHuNsi B TOUKe p.

Nyduwe Bcero npubaBuTb 3HaveHue nnowanu, pasHoe ((ol - (o) * [p(/pl) + (<0)1/2. K BbIMMCNEHHOMY 3Ha4YeHUIo
nHTerpana. <p(®) — aTo cofepxaHne NHAMKATOPHOrO rasa B MOMEHT Havana y6biBaHMsA. OHO AO/HKHO ObITb OAMHAKOBbIM
BO BCeil BEHTUIMPYEMOW CUCTEME WU FNTOXKET BbITb NPUHATO Kak coAepXaHwe B KOHKPETHOM MecTe U3MepPeHUs B MOMEHT
BpeMeHu / =

Bpemsa tQ BbIGUpatoT NPOU3BOILHO Ha JINHENHOM y4yacTke rpaduka B KoopauHatax Ing> — Bpems OT Hayana
y6bliBaHUA.

e) OueHMBalOT 3HaYeHMe MHTerpana no BPeMeHW U3MepeHus, NpubaBnas 3HavYeHWe uHTerpana - — ¢ BblYuC-
Abl

NIeHHOe 3KcTpanonsAumeii oT t = <, 40 6ECKOHEUYHOCTM, K 3HAUEHMIO, MOSTYYEHHOMY UMC/IEHHbIM VHTErpPYpPOBaHEM.
1 -i0 MOXeT 6bITb B3siTa B KA4ECTBE M3MEPEHHOIO COAEepXaHWs UHAMKATOPHOTO rasa npu t = @. OAHAKo nydwe

MCMoMb30BaTh YpaBHEHNE NIMHUM TPEHAA KPUBOW y6biBaHUsi B KOoOpauHatax Imp — Bpemsi OT Hauyana y6biBaHus.
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Oxunpaemoe 3HayeHne  _l0 nony4valT Ha OCHOBe 3aBucumocTn @, _,c = e|n,' 0>, e Ind</B) nonyyarT No Koppe-

NALNOHHOMY ypaBHeHUto ¢ / = /,,.
f) OkoHuaTenbHO AeNAT 3HaYeHne MHTerpana no Bceli KPUBOI Ha 3HauYeHWe HavyaslbHOro COofepXaHua MHAMKaTop-

Horo rasa *?, _,0 npu BpemeHu / = /c gnsa oueHkn JICBB.

OTclofa BUAHO, Kak BaXXHO NOJy4nTb NpaBUIbHOE 3HaYeHNe HayaslbHOro CoAepXaHna UHANKATOPHOro rasa. O6bIy-
HO MCMNOMb3YIOT 3HaYeHne ero CoAepXxaHusl, Nosly4YeHHoe B Haudane y6blBaHUSA.

D.2.3.3 BbluucneHune JICBB B npuBefeHHOM nNpumepe

[eicTtBuna, cBaAsaHHble ¢ aTanaMmn BbluyncnieHns JICBB a)—f) (cm. D.2.3.2) no gaHHbIM, NpMBeAEHHbIM B KayecTBe
npumepa B Tabnuue D.1. onucaHbl HuXe:

a) NocTpoeH rpaduk 3aBUCUMOCTU HaTypasibHOro siorapudma 06bLEMHOM 40NN WMHAMKATOPHOrO Tasa OT BPEMeHU
(cm. pucyHok D.2);

b) Hayano NMHeRHOro yyacTtka rpaduka B koopauHatax Inp— Bpemsa OT Havana y6biBaHUA 6bIN10 BbIGPAHO paBs-
HbIM 40 MWH NpV BU3yasibHOM OueHKe (4718 KyxXHW). Ons cnanbHy Tpadvk IMHEEH C Hayana namepeHuii. KoHew nnHeiHo-
ro yyacTtka, rge pasbpoc 3HauyeHuli OKONO /IMHUN TpeHAa ocTaeTcsa euwe HeboNblwMM, BblIGpaH paBHbIM 100 MUH;

C) c nomMolyblo NporpaMMbl TabINYHbIX BbIYUC/IEHNIT METOAOM PErpecCcUOHHOro aHanusa 6bi/10 NOSyYeHO ypaBHe-
HVe NUHUKN TpeHpa Ip = -0,0083/ + 4.03 gNna npomexyTka BpeMeHn mexay / = 42 MuH n/ =98 mnH c A= 0,0083 mMuH *
nam 0,498 u~1 (aNna KyxHu). [lns cnaibHU NCNOMb30BaNIN BeECb MHTepBan BpemeHn oT / = 0 go / = 906 MUH. A4NA KOTOPOro
Nnosy4yeHo KOppensAunmoHHoe ypaBHeHue Irvp = -0.0129/ + 3.92. Takum o6pa3om, napameTp a gns CNasibHU cocTaBnseT
0,0129 muH-" (0.774 4"1);

d) 3HauyeHune JICBB BbIUMCAAIOT Hanpsimyto kak o6paTHoe X [dopmyna (5)], T.e. 7=1/ X = 1/0,774 = 1,29 4; NOCKO/Ib-

Ky y6blBaHue B CrasibHe 3KCMOHEHUMaslbHO C Hayana M3MepeHusi, TO HeT Heo6GXOAMMOCTU BbINOMHATL YNCNEHHOE
MHTerpupoBaHue.

ANA KyXHU NpU YMC/IEHHOM WHTErpuvpoBaHum oT / = 2 MUH Ao / = 78 MUH (MHTepBan BblGpaH NPOU3BOJIBHO Ha
NINHEeHOM y4yacTKe KpuBOI yb6biBaHUs) 6bI/10 NOMYyYEHO

@r-2  9? .. D)-78
"1279) =4 )-"N -+ Ileqnco +—_— =4 (24.8 + 721.4 = 14.7) = 4x760.8 = 3043 (CM3 *M~3 MUH).

MockonbKy aHanu3 HauyMHanu He npu / = 0. TO K NONly4YeHHOMY 3HAYEHUIO MHTerpana cnegyet f06aBUTb 3HaYeHMe
naowaamn nog Kpyueoli Ha yvyactke oT/ =0 fo / = 2 MUH.

@0 ®m21 /50,9 49.5\
i 2 2 14x\ 2 2= (cmM3 M"3 MuH);

B) 3aTeM BbIUMCNAIOT NocnefHuii BKNag B Nnowaab nos KpMBOK y6biBaHUS: NolWaAb Moj 3KCTPanonpoBaHHbIM
y4acTKOM KpuBOW OoT / =78 MUH Ao / =»

_ ?J-1, 293 _ .
A«st = a " 00083 - 3531 (cM3 *M-3  MWH).
roe &, _,e = n 1ndp/c) nonyyatoT, noacTaBNAa / = 78 MUH B KOPpPENSAUNOHHOe ypaBHeHMWe [cM. aTan c)].
O6uwasn nnowaab Noj KpUBoW = A0-2>+ Ar-TM+ A*m = 6675 (cm3 M~3 MUH);
f) JICBB AN KyXHW BbIYUCAAIOT MO OTHOLEHMIO 06LWeli naowaan nos KpMBoli K 3Ha4YeHUI0 HavyaslbHOTo coAepXaHus
nHamMkKaTopHoro Tasa [chopmyna (1)).
T= _ 6674

50.9 =131 MuH = 2.19 u.
«-'0

D.2.3.4 OueHka HeonpeaesneHHOCTH
D.2.3.4.1 O6wue NoONoXeHMs

HeonpegeneHHocTb /ICBB, Bblunc/ieHHast MO MeToAy y6bIBaHUS COAEpPXaHWs WHAMKATOPHOTO rasa ¢ aBTomatu-
Yeckum OoT6OPOM NpPo6, COCTOMT M3 BKIaA0B HeonpeAesieHHOCTeW yunTbiBaeMbIX BETMYUH

S2 -4 * + 1~ . (D.1)
rae saea — OTHOCUTENbHasA AUCNEPCUSA OLLEHKM UCTUHHOTO uHTerpana ot/ =/0 go/=/_;

2
§0 — OTHOCUTe/IbHasA AUCNepcus OLUEHKM Ha4dasibHOro cogepXaHusi MHAWKATOPHOro Tasa.
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3aecb nonaratoT, 4TO PYHKUMA npeo6Gpa3oBaHUA aHaIMTUYECKOro npuéopa NnHeliHa B Anana3oHe 06beMHO
[0NN UHAMKATOPHOTO rasa B Bo3gyxe oT p= 0 A0 MaKkCumanbHO n3mMepsiemoii. [T0CKO/IbKY 3HA4YeHWe BbIYMCIEHHOIO
VHTerpana AenAaT Ha 3HayeHMe O6BEMHOI AONN MHAWKATOPHOro rasa npu t = t0, NpuGop He HYXHO rpagynposBaTtb B
aBCOMOTHBIX eAuHULAX.

D.2.3.4.2 HeonpeAeneHHOCTb UHTErpupoBaHus

3HauyeHve uHTerpana oT t = ta go t = (0 NpUGAN3NTENBHO PaBHO CyMMe M 3HAuYeHuii copepXaHus UHAWKATOPHOro
rasa, MoOMy4YeHHbIX 3a I3TO BPEMS, YMHOXEHHOW Ha (N - 1)/n n nHtepBan BpemeHu Af Mexay n3mepeHusiMu. BeposiTHo,
HeonpeaesieHHOCTb U3MepeHnst 6yAeT B HEKOTOPOU CTerneHn 3aBUCETb OT AManasoHa 3HAYeHW cofepXaHus UHAuKa-
TOpHOro rasa. Ecnv genaloT gonyuieHvie o TOM, YTO aGCOMOTHbIE HeonpeaesleHHOCTN BCeX M3MepPeHuii ofMHaKoBbl, TO

abcontoTHass HeonpegeneHHOCTb YMC/IEHHOTO MHTEerpupoBaHns GyAeT paBHa HeonpegeneHHoCTH OLeHEHHOW

CYMMbI, YMHOX€eHHO Ha JU(?- 1)'n. Takum o6pa3om, abCo/toTHOE CTaHAapTHOE OTK/TIOHEHME YMC/IEHHOTO MHTErpupoBa-

HUS ~“Num  BbIYWC/IAOT No hopmyse

s*rn*n =i/~ smcaa nan-1)/"~. (D.2)

rae Sifeaj — abCoOMOTHOE CTaHAApPTHOE OTK/IOHEHUE eAWHUYHOro U3MepeHus;
N — YUCNO TOYEK, UCTIO/Ib30BaHHbIX MPU BbIYUCIEHUN.

CnepyeT OTMETUTb, YTO MNPU BbIYUC/IEHUN MHTErpana MeToAOM Tpaneuuil BO3HUKAeT AOMOSIHUTENIbHAs MorpeLl-
HOCTb. MOCKO/IbKY B BEPXHEN YacTu KpuBas yobiBaHUS ABSETCA BOrHYTON BBEPX, NPV YNC/IEHHOM MHTerpMpoBaHun GyaeT
nosly4YeHo 3aBbllleHHOe 3HaYeHWe MHTerpasa no CpaBHEHWO C UCTUHHBLIM. B 3aBMCMMOCTU OT MHTEHCMBHOCTU y6biBaHUSA
VWHAMKATOPHOTO rasa B MepepbiBax MexXAy W3MepeHWsMU OLeHKa MOXeT ObiTb 3aBbllleHa He3Ha4MTesIbHO WIN Ha He-
CKOJ/IbKO [eCATKOB MPOLEHTOB. ECNu mexay nsMepeHUsiMu NpoucxXoAuT 3HaunTeslbHOe y6biBaHve, TO Nydlleli annpokcu-
Mauuveil naowaan Mexay AByMS CMEeXHbIMWU TOUYKaMU M3MEPEHUI GyaeT Ha/nyme 3KCMOHeHLMaslbHOro y6biBaHNsA MeX-
AY HUMK 1 TOrAa BblUMC/IeHME NoWaam Mexay T-M U y-M U3MepeHusMr criefyeT NpoBoAUTbL He Mo npasBuy Tpaneuuii, a
B COOTBETCTBUM C hopmynoii

- <P)
)-m» (L) (°'3)

HeonpefeneHHOCTb ocTaBuwelics naowaaun [, BM 3aBUCUT OT MOMPeLHOCTM onpegesneHus % 1 napameTpa 3Kcno-
HeHuManbHoro ybbiBaHuUst K. 3HaveHne X nydlle BCEro oueHMBaTb METOA0M PerpecCMOHHOro aHanusa ANHeNnHoW uHTep-
nonsiLuMm 3aBUCMMOCTY Irp OT BpemeHu y6biBaHus. OTHOCUTENIbHOE CTaHA4APTHOE OTK/IOHEHME SX YI/TOBOro KO3 puLneH-

Ta (-A.) U OLEeHKN SVO MOTYT 6bITb MOTYYEHbI C UCTO/NIb30BaHMEM 3/TIEKTPOHHbIX Tabnuy,. AGCOMIOTHOE CTaHA4APTHOE OTK/IO-

HEHVe OLEeHKN M/IoWaAn Ha KOHEYHOM yyacTke KpuBOU [l av BblYMCAAIOT No dopmyne
sroii = Aosi™  + s*e- (D.4)

MonyyeHHoe cTaHAapTHOE OTK/IOHeHWe S,,0 OLEHKM NMPUHMMaeT HauMeHbllee 3HavyeHue Npu BPeMEeHWU, COOTBET-
CTBYOLWEM CpeAHEeMY M3 3HaYeHWi BPeMEeHU, UCMNO/b30BaHHbIX B JIMHEWHOW Koppenauuu.

B 3akntoyeHue ans BblYMCNEHUS HeonpeaeneHHocTn JICBB Heo6XxoAMMO OLEHUTb HeonpeneneHHOCTb Havallb-
HOro cofepXaHusi MHAWKATOPHOro rasa. Ee 3HavyeHve 06GYC/NIOBMIEHO He TOMIbKO HeonpeaesieHHOCTbIO aHanmsa, HO 1
BO3MOXHbIMW NPOCTPAHCTBEHHbLIMU U3MEHEHNAMU pacnpefeneHns UHAMKATOPHOro rasa B Hayane ybbiBaHWA. 3Ta noc-
nefHNAs HeonpeAeneHHOCTb A0J/KHa OCHOBbIBATLCS Ha KBaMUUMPOBAHHOM MPeAMnosIoXeHUN, onupaLeMcs Ha pe-
3ynbTaTbl U3MeEpPeHUli cofepXaHnua MHAMKATOPHOrO rasa. BBOAAT MHAWKATOPHbLIA ras3 v nepemMelnBaloT BO3AyX nepep
HavanoMm y6biBaHMWA TaknMm o6pa3om, 4TOObl pasHuLa 3HAYEHU ero cofepXxaHus Mexay pas/IMyHbIMU ToYKamun uccrie-
Alyemoro npocTpaHcTBa He rnpeBbiwana 5 %.

D.2.3.4.3 OueHka HeonpegeneHHOCTN B MPUBEAEHHOM npumepe

HeonpeaeneHHOCTb BbIYUC/IEHHOW MaoWaAn oueHuBaloT no dopmysne

g (0.5)

Smoas — HeonpeaeneHHOCTb U3MEPEHHOTO COAEpPXaHUA WHAMKATOPHOro rasza. OHa MOXeT 6OblTb OLEeHeHa Ha
OCHOBE U3BECTHbIX XapaKTePUCTMK O0TGOpa 1 aHannsa nNpo6 Uan BblYMC/IeHa Ha OCHOBE MOBTOPHOrO M3MEPEHUA TOFO Xe
camMoro cofepxaHusi MHAMKATOPHOro rasa. B npuBefeHHOM npumepe sncas = 1 cm3 » M*3 mAf = 4 MUH, UnCI0 U3MepeHuii

n paBHO 20. Takum ob6bpa3om. sAnum = 17 cM3 - M~3 - MUH WA cocTaBAsieT Npu6an3nTenbHo 0,5 %. 4TO MOXHO cuuTaTb

npeHe6pexnumo MasnbiM. CpaBHMBas ABa METO4Aa BbIYMC/IEHWS Mowagel, MOXHO NOoKasaTb, YTO 3aHWKEHHAs OLEeHKa,
nosiyyaemasi npu KCMosib30BaHMM MeToAa Tpaneuumit, B pesyfbTare Takke NPUBOAUT K MPEHEGPEeXnMOo Masioil norpetu-
HOCTU. He6o/blwan HeonpeAeeHHOCTb BbIYMC/IEHHONW Nowaamn O6bACHAETCA TEM, YTO OWWUGKU KOMMEHCUPYIOT ApYr
Apyra npyv CyMMUPOBaHUW.
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HeonpeaeneHHocTb sl/jresl MHTepnonupoBaHHOV nnowaamn AtBil BbluMcnsioT no cdopmyne

(@6)

rae OTHOCUTeNlbHOe CTaHAapTHOe OTK/IOHEeHWe SX, BbIYMC/IEHHOEe MeTO[O0M PEerpecCMOHHOro aHanusa 415 UHTepBana
BpeMeHu oT t = 42 MuH o / = 98 MuH, coctaBnseT 2.2 %. s9o0 cocTtaBnseT Tonbko 0,6 %. Takum o6pasom. BOMI(

coctasnset 2,3 % ot 1,6l nnn pasHa 80 cM3 - bira - MUH.
OTHOCUTENbHYIO HEeomnpeAeneHHOCTb NIOWaAN Noj KpUBOK BbIYUCASIOT No opmyne

K™ kxsm™ 3172 + 802
1.2%. D.7
SEB Anym + 6674 ° ®.7

OCHOBHOI1 cocTaBnsiOlWed, BHOCALWelM BKIag B OLEHKY HeonpegeneHHocTn JICBB. B 3ToOM c/iydyaB MOXeT GbiTb
HeonpeAe/leHHOCTb HayasIbHOTO COAEepXaHus WHAMKATOPHOro rasa . Monaraa ee paBHOW 3 %. 06y Heonpege-

NEHHOCTb BbIYMCAAIOT No hopmyne

s,oul =”70.0122 0.032 =32%. (D-8)

D.2.4 Npumep meToANKN y6bIBAHUA COAEPXaHNSA MHANKATOPHOTO rasa c BBeAeHneM 1 oT60pom Npo6 BpyUHYtO

0.2.4.1 9KkcnepuMeHTas/IbHble flaHHble

B npvBeAeHHOM HWXe Npumepe WHANKATOPHbIA ra3 pacnpefenaT mMexay pas/iMiHbIMUW 30HaMW BeHTUAupye-
MOV cuCTeMbl rpagynpoBaHHbIM LWNPULLEM, 3anosiHEHHbIM SF6 nnnM cmecblo SF6 ¢ MHEpPTHbIM rasom. B kaxayt 30HY
BBOJAT MOPLMI0 UHAUKATOPHOrO raza 06bemMoM, NPOMNopuUMOHanbHbIM 06beMy 30HbI. [l paBHOMEPHOro pacnpegerne-
HUA B NpoLecce BBeAEHMA NepemMeLllaroTcs no 3oHe. YTobbl cogepaHne MHANKATOPHOro rasa B 30Hax He 6bl/10 pasHbIM
n3-3a ero ybbiBaHWA B Mpouecce BBeAEHUA, KaXAoe BBeAeHWEe BbIMOHAIT N0 BO3MOXHOCTM 6bICTPO.

Mocne BBeAEHMA NHAMKATOPHOTO rasda BO BCE 30HbI, BO3[yX BHYTPU 30H U MeXAy HUMU NepemMelunBaloT, Kak onuca-
HO Bbllle A1 NMOMYYeHUS paBHOMEPHOro pacnpegeneHuns. Cpasy nocse nepemMelMBaHusi BO3Ayxa BCe BHYTPeHHWe
ABEpPW ycTaHaBNMBalOT B Tpebyemble NOMIOXEHMA 1 OTOMpaloT nepsyto Npoby MNMacTUKOBbLIM WNPULEM BMECTUMOCTbIO
50 mMn B npefcTaBUTE/IbHOM T/IeeTe UM B NMpoLecce NnepeMelleHnsa mexay 3oHamu. MNocne 3Toro B Kaxaoi nuccnegyemoii
30He oT6upaloT WecTb nocnegoBaTesibHbIX NPO6 Yepe3 paBHble NMPOMEXYTKM BPEMEHW UYMCTbIMU MapPKMPOBAHHbIMMU
wnpuuaMmm BMeCTUMOCTbIO 50 M/, KOTOpble Moc/e 3ano/IHeHUS 3akpbiBaloT 3araywkamu. MpeanovTuTenbHO BbiGpaTh
Takoe BpeMsi Mexay oTéopamu npo6, 4To6bl paBHOMEPHO pacnpeaesinTb UX Mo Nepuoay BPeMeHu, paBHOMY OXuAaemo-
My /IOKa/IbHOMY CpeAHeMy BO3pacTy BO3Ayxa, KOTOpbllii B MpMBeAEHHOM NpuMepe cocTaBaseT 2 4.

3aKpbITble 3arnylwkaMmy WNpulbl oTNPaBAaloT B nabopatopuio, rae onpefensioT cogepxaHue SF6 B npobax no
pe3ynbTaTam aHanusa Ha 'X ¢ 33.

0.2.4.2 MopgenbHble AaHHble

Pe3ynbTaTbl CMOAE/MMPOBAHHOIO 3KCNepMMeHTa npuBefeHbl B Tabnuue D.2 BMecTe C pesy/bTatamMy BblYWC/IEHUSA
naowaan, Kak n B cnyyae aBtomaTnyeckoro otéopa npo6. Pe3ynbTatbl B rpaduyeckoli dopme npuBefeHbl Ha PUCYH-
kax D.3 n D.4.

Ta6nuua D.2— CopgepxaHue MHANKATOPHOrO rasa B Npo6ax Bo3ayxa, 0TO6PaHHbIX BPYUHYHO

CnanbHsa KyxHsa
Bpewms. £ 10?7 Bpewms. o) 1o V;
MVH  cm* CM@MTJ MM CM* M MUM M cm* M+ CM* M~* MUH  CM5UT* MUH
0 1.27 0.24 — — — 0 (1.27)* (0.24) — — —
20 0,98 -0.02 22.6 22.4 0,6 % 22 1.15 0.14 26.6 26.6 0.1 %
40 0.77 -0.26 17.5 17.4 0,5% 42 0.97 -0.03 21.2 21.1 0.2%
60 0,59 -0.52 13.6 13.5 0.6 % 62 0.83 -0.19 18.0 18.0 0.2%
80 0,46 -0.78 10.5 10.5 0.5% 82 0.70 -0.35 15.3 15.3 0.2%
100 0,36 -1.01 8.2 8.2 0.5% 102 0.59 -0.52 13.0 12.9 0.2 %
120 0,25 -1.37 6.2 6.1 1.0% 122 049 -0.71 10.9 10.8 0.3 %
NMpumevaHne — [,ap— niaowagb yyactka, BbIYMCNEHHASA C UCMNO/Ib30BaHNEM SINHENHOW NHTepNoNALUN.
Ac«. — naouwafb yvyacTka, BbIYMCNEHHAA C UCMO/Ib30BaHWEM 3KCMOHEeHLManbHOM WUHTEpPnoNsaunn.

a>B Kkpyrnbix ckobkax nNpuBeAeHO npeanosiaraeMoe 3HayeHWe HavyaslbHOro CofepXaHWs WHAMKATOPHOro rasa
(KoTOpoe AO0MKHO 6bITb OAUHAKOBbLIM BO BCEX MOMELLEHUAX).
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PucyHok D.3 — [pachmk 3aBUcCMMOCTY fiorapupma cogepxxaHnua MHANKATOPHOTrO rasa OT BPEMEHU Npu y6biBaHUN

PucyHok D.4 — JInHeliHaa 3aBUCMMOCTb coepXaHua VHOWKaATOPHOro rasa OoT BpemMeHu npu y6bIBaHI/II/I

0.2.4.3 BbluucneHue NoKasibHOro cpeflHero «sBo3pacrta» Bo3jyxa

Mpun paccMoTpeHun rpaduka B KoopanHatax Intp — Bpems OT Hayana y6biBaHus (pucyHok D.3) 6b110 pelieHo
MCNOMb30BaTh pe3y/bTaTbl aHanvMsa npob, oTo6paHHbIX B nepuoa Mexay 40 n 120 MUH. BbiGpaHHbIli B KayecTBe o6nactu
C 3KCMOHEHUWaNbHbIM y6biBaHWEM WHAWKATOPHOrO rasa ANs KyxHW. [na cnasibHu 6b1N0 NPUHATO, YTO y6biBaHMe 6b110
3KCMOHEeHUManbHbIM C CaMOro Hadana.

BbluncneHne NpoBOAAT rak Xe. Kak B npeblgyuieM npumepe ¢ aBToMaTtuyeckum oT60poM Mpob:

a) CTPOSAIT rpathuk 3aBUCMMOCTU HaTypasibHOro siorapuma cogepxaHus UHAUKATOPHOTO rasa OT BpPeMeHu (CM.
pucyHok D.3);

b) Hauyasio NINHeRHOro yyactka rpadmka B KoopauHaTax Irp— BpeMs OT Havana y6biBaHWS BblGUPAKOT paBHbIM
60 MWH NpW BU3yanbHOW OUEHKe (4N8 KyxHu). AN cnanbHW rpaduk NMHeeH C Havyana namepeHuii. KoHewl NnHenHoro
yyacTka, rge pasbpoc 3HauvyeHuli OKOI0 SIMHUWN TpeHAa ocTaeTcs euie HeGONbWNM, BbIGpaH paBHbIM 120 MUH.

C) C MOMOLLbIO NporpammMbl TabANYHbIX BbIYNCNEHNIA METOAOM PerpecCMoOHHOro aHannsa 6b1J10 NOAYYEeHO ypaBHe-
HVe NnHUK TpeHaa Ingp=-0,0087/+ 0.35 AN npoMexyTka BpeMeHn mexay /= 62 MvH 1/ = 122 MuH ¢ K = 0.0087 MUH'1lnnm
0.52 y"™* (ana KyxHu). ANa cnafbHU MOXHO 6bIN10 UCMO/IL30BaTb BECb MHTepBan BpemeHu oT / = 0 go / = 120 MuH. ans
KOTOPOro MNOJIy4eHO KoppensunmoHHoe ypaBHeHue Intp = -0.0131/ + 0,25. Takum o6pa3om, napameTp K ANA crnasbHU
cocTtaBnsiet 0,013 muH™ (0,79 u"1);

d) 3HaveHune JICBB BbIUNCASIOT HaNnpsAMyto kak obpaTtHoe K, T. e. T = 1A.= 1/0,79 = 1,27 4; NOCKO/IbKY Y6bIiBaHue B
cnasibHe 3KCMOHEeHUMaNbHO C Havasia U3MepeHuid, TO HeT Heo6XO0AUMOCTU BbIMOJIHATL YNC/IEHHOE WHTErpMpoBaHue.
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ANa KyxHW nNpu YNC/IEHHOM WHTerpupoBaHum oT t = 0 go | = 102 MuH (MHTepBan 6bi1 BblOpaH NMPOU3BO/LHO Ha
NMHEHOM y4acTKe KpuBOl y6biBaHUS) GbI/1I0 MONYyYEHO

N(0_,02| = 26.6 + 21.2 + 18.0 + 15.3 + 13.0 = 94.1 (CM3 M-3 * MUH):

e) 3aTeM BbIYUCNAT NocneAHwii BkNag B nuowaib KpuBoi y6biBaHMA: Naowaab MNof Y4acTKOM KpWUBOW OT
t= 102 MMH o f=™

A«. =x = =67,2 (CM3*M-3 « MUH). (D.9)
roe 4= n 1n (fc) nonyuvatoT, BBOAS t = 102 MUH B KOPPENALMOHHOE ypaBHeHMe (CM. aTan c)}.
O6uwasn naowaab Noj KpUBoW = Ap_102 + A.aJ = 161.3 (CM3 * M~3 * MUH);

f) ICBB ANA KyXHU BbIYMCASAIOT NO OTHOLIEHWIO 3HauYeHUs o6Lleld Naowaan noj KpUBOW K HayaslbHOMY 3HaueHuto
cofiepXaHusi HAMKaTopHoro rasa (cMm. coopmyny (1)1 no cpopmyne

_ 161.3
T=n =T20 MWUH» 212y, (D.10)

D.2.4.4 OueHKa HeONpPeAeeHHOCTY B NPUBEAEHHOM NpuMepe
OUeHKy HeornpeaesieHHOCTE BbIYUC/SIOT Tak Xe. Kak B c/lyyae aBTOMaTMyeckoro oTéopa npo6 no dgopmyne

S*foum = Af(n ~ 1)fJ > Smoai (D.11)

0.02
C pe3ysibTatoMm SAn = 20x5 =0.82 (cmM3 M~3 - MWH) Npy ycnoBuu, 4o abconoTHas HeonpeaeneHHOCTb n3mepe-
Te-
HUSt 06beMHOI 0NN UHAMKATOPHOro rasa coctasnsieT 0.02 cm3 « M~3, a A1 YNCNEHHOTO MHTErpMpoBaHnsa GbIsIN UCMNONb-
30BaHbl pe3y/bTaTbl aHanM3a WecTu nepBbIX Npoo.

HeonpepeneHHocTb SAfQ4l BbluncnsawT no cdopmyne

saim! - flan Js> ~ Sie>10 (D.12)

c pesynbTtatom s/ B3 = 67,270,28240.012r = 67.2x0,030 =2.03 (cmM3 M~3 - MUH).

rAe OTHOCUTESIbHYIO HEOMpPeAeIeHHOCTb YI/I0BOro KO3 duLMeHTa S, U OTHOCUTE/IbHYIO HEOomNpeaeeHHOCTb OXUAAEMO-
ro 3HA4YEHWs COAEPXaHUsi MHAMKATOPHOrO rasa npv t = 102 MWH BbIYMC/ISIKOT METOAOM PErPeCCUOHHONO aHasin3a.
OTHOCUTENIbHYIO HEOMPEeAEe/IEHHOCTb MJIOWAAMN NOL KPUBOMA BbIYUCASIOT Mo (hopmyne

JsLm + jo.822 - 2,03r
) 14 %. (D.13)
4num * Aust 161.3
OueHka [0/KHA OCHOBbIBATbLCA Ha 060CHOBAHHOM MPEAMNOIOXEHNMN, ONUPAIOLWEMCS Ha pe3y/bTaTbl U3Me-

peHuii copepxaHus UHAUKATOPHOro rasa. B gaHHOM cnyyae OHO MOXeT GblTb OLEHEHO ANS cnasbHKU, rae y6biBaHue
9KCMOHEHLUMANIbHO C CaMOro Havasna, Ha OCHOBE HeonpeAesIeHHOCTU, BbIYNC/IEHHON MO METOAY PErpecCrOHHOr0 aHaun-

3a. Mpy “cnosnb30BaHUKM 3TOTO METOAA HEOMNpeAeeHHOCTb OTpe3Ka, OTCEKAeMOro Ha ocu opauHaT npu / = 0. stQ

cocTtasnser 2.2 %.
Cymmupysi Bknafbl HeonpepaeneHHocTel (bopmyna (D.1)]. nonyunnun

St = 70,0142 - 0.0222 = 2.6%.

D.3 MeTo/ paBHOMEPHOro BBEIEHNA UHANKATOPHOIO rasa

D.3.1 BeBegeHue NHANKATOPHOTO rasa

Llensio BBeAEHUA UHAUKATOPHOrO rasa no MeTtoAy PaBHOMEPHOTO BBEAEHUA ABMSAETCA YyCTaHOBJ/IEHWE MOCTOSH-
HOW 1 0ANHaKOBOI CKOPOCTW ero BBeJeHWs Ha eAuHuLy o6beMa BO BCEX YACTAX BEHTUIMPYEMOW cucTembl. ViHAnKaTop-
HbIA ra3 MOXeT 6bITb BBeAeH aKTUBHbLIM WW MacCUBHbLIM CMOCOGOM.
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D.3.20T60p Npo6 MHANKATOPHOTO rasa

OT60p NPo6 MOXET GbITb NACCUMBHbLIM (AN DY3NOHHBIM) NN aKTUBHBIM. MpX NaccMBHOM OT60pe NPo6 nosyyatT
YyCpeAHEHHbIe 3HAYEHUA COAEpPXaHUA WHAUKATOPHOro rasa A5 [ONITOBPEMEHHOIO fnepuoja, a npu akTMBHOM — TekKy-
wre 3HayeHMs. AKTMBHbIA OT6OP NPo6 MOXeT 6biTb aBTOMATUYECKNM, MPU 3TOM MofyvalT UHopmauymio 06 yCrioBUsaxX
BEHTUNALNN KaK (DYHKLUA BPEMEHW, MW pyYHbIM — MpU 3TOM MOyvaloT UHMOPMaunio 418 BblGpaHHbIX MOMEHTOB
BpEMEeHMU.

D.3.3 Mprmep NnpuMeHeHNsA MeToa PpaBHOMEPHOTO BBEJ€HUA NHANKATOPHOTO ra3a c akTUBHbLIM BBEEHUEM U
oT6opom npob

D.3.3.1 MogenbHbIN aKCNepuMeHT

B atom npumepe SF6 BBOAWAWN B TPU 30HbI XW/10r0 AOMa C MOMOLbIO CEPUHO BbIMyCKAEMOro gosaropa. 9ToT
npn6op MoxeT GbiTb 3anporpamMMypoBaH Ha MHOrokaHa/lbHOe BBefeHWe WHAMKATOPHOro rasa 4yepes WeCTb NOPTOB.
3anporpammupoBas nNpubop TakMm o6pa3om, YTOObl pas3sinyHble NOPThbl OTKPbIBA/IUCL B ONpefesieHHblli MOMEHT Bpe-
MEeHW, PerynmpyoT KO/IM4ecTBO BBEAEHHOrO rasa. MIHAMKaTOPHbIV ra3 cMewunBaoT ¢ BO3AYXOM Mepef ero pacnblieHnem
yepes pasHble NOPTbl AN NPefOTBPaLleHNs ero M3bbITOYHOro codepXaHusa 1 NNOTHOCTW. [lnA pacnpeaeneHns nHAuka-
TOPHOTO rasa B TPeX pas/IMyHbIX 30HaX WUCMO/Ib30Ba/IN MONITU/IEHOBbIE TPYOKM (BHYTPEHHUM AnameTpom 4 Mm). CMmecb
VHAVKaTOPHOTO rasa C BO3[yXOM BbINyCKa/in B KaXA0i KOMHaTe no3agu BEHTUNATOpa He6O0MNbLIONR MOLWHOCTU, UCMONb-
3yemMoro Ans ynydweHus pacnpefesieHns ero B nomelleHnsax. Takke (JIOXHO UCNoNb30BaTb Apyroe o6opyaoBaHue ANns
KOHTPO/IMPYEMOro BBEEHUSA U pacnpefiesieHns UHAMKATOPHOro rasa, HO BO BCEX C/lydasiX CKOPOCTb ero BBEAEHUSA [0/
XHa 6bITb yCTaHOB/IEHA B COOTBETCTBMM C 06EMOM 30HbI.

OT60p NPo6 NPOBOAAT BTeueHne 80 4 Yepes Kaxble 15 MUH B CNasibHE U B KyXHe. AHa/IM3 BbINOJHAOT C MOMOLLbIO
MHOrOKaHa/IbHOro rasoaHasvsaTopa, NpPUHLMN JeACTBUSA KOTOPOro OCHOBaH Ha nornoweHun WK nanyyvenns onpegens-
eMbIM rasom, ¢ (POTOaKyCTUYECKUM [eTEKTOPOM B KayeCTBe NPUEMHUKa A/15 Onpe/e/leHns coAepXaHnua UHANKATOPHO-
ro rasa.

CkopocTb BBeAeHUA SF6 B eanMHuuy obbema cocTtaBnsnia 1 cm3 M-3  4*1l B nomelieHMs Xnnoro goma BBOAUAN
122.4 wmn SFB B yac. [insa TOro 4To6bl NPOAEMOHCTPUPOBATL BAUAHME U3MeHeHWsA cnocoba pacnpefeneHus Bo3gyxa
cMojenupoBany cuTyauuio, Mpu KOTOPOi ABepb MexAy cnasibHeil 1 rocTWHOW 6bina OTKpbITa B NEpUoj BPeMeHn OT
f=40 4y po f = 60 4 nocne Hayana BBeAeHMA. Pe3ynbTartbl, NOMyYEHHbIE MPY MOAENNPOBaHUN, NPUBEAEHbI Ha rpaduke
(cm. pucyHok D.5).

igftgwiwuki

ti.« fW fattfp ft%stHir, /ii*

w3'paal N n”“r

6>
05 1
12 24 36 48 60 72
X — BpeMs OT Hauana BBeAE€HUs, 4; ¥  cojepxaHue WHAWKATOpHOl rana SFt,cm5 mM'3:
O -B cnanbHe: O — B KyxHe
PucyHok D.5 — Pe3ynbTaTbl n3mMepeHuns cofepXaHus MHOUMKATOPHOro rasa C NPMMeHEeHueM MeTOAMKN

paBHOMEpPHOro BBeAEHUsi C aKTVBHbIM BBeAeHUEM ¥ 0T60poM Npo6. B nepuos BpemeHu oT 40 fo 60 u
fABepb B CnasbHo 6blsia OTKpbITa (pPe3ysibTaTbl MOAETMPOBAaHUS)

0.3.3.2 BbluncieHe NTIOKaNbHOIO CpefHero «so3pacrta» Bo3gyxa
JICBB BbIUMCNAIOT AefleHNeM COAepXaHUs WHAWKATOPHOrO rasa B YCTAHOBUMBLUEMCSI COCTOSIHUM Ha CKOPOCTb €ro
BBeZleHNs1 B eAnHMLY o6bema no copmyne

T (D.14)

= qv IV

1) B npuBeaeHHO hopmysie: qv— 06BbEMHBbIN pacxos NPUTOYHOrO BO3ayxa, CM3 MWUH- V. — 06BbeM nomelleHus, m3.
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Mo ncteyeHun 10 4 ¢ Hayana BBEAEHWUS UHAMKATOPHOrO rasa A0CTUraeTcsl yCTaHOBMBLUEECA COCTOsiHMe. B Tabnu-
ue D.3 npuBeaeHbl NOslyYyeHHble yCPeAHEHHbIe 3HAUYEeHUS COAEepXaHUA UHOAUKATOPHOrO rasa v BblYMC/IEHHbIe YCPeAHeH-
Hble 3HavyeHuns JICBB B pa3Hble nepuoabl BPEMEHWU.

Tab6nuuya D.3— YcpegHeHHble 3HA4YEHNA coAepXaHUA MHAMKATOPHOrO rasa B yCTaHOBUBLUEMCS COCTOSHMU. B neprog
BpemeHn oT t=40 4y go t = 60 4 ABepb B CNa/IbHIO Gbl/1a OTKPbITA

Mepuops Bpemeny, CnanbHs KyxHs
b avs n-3 v 0.cul m-a ti, u
Ot 10 go 40 1.33 £ 0.01 1.33 2.13 £+ 0.01 2.13
OT 40 po 60 1.65 £ 0.15 1.65 2.12 + 0.01 2.12
OT1 60 go 80 1.34 £ 0.01 1.34 2.12 £ 0.01 2.12

0.3.3.3 OueHka HeonpeaeneHHOCTHN
Mpu onpepenerHun JICBB no meTogvMke PaBHOMEPHOrO BBeAEHUS OTHOCUTE/IbHYID HeonpeAeneHHOCTb BblUnc-
NS0T MO CTaHAAPTHbIM OTK/IOHEHUSIM BEJIMYMH, YHUTbIBAEMbIX MPU HAXOXAEHUU WMCKOMOI Be/MUMHBLI, NO dopmMmyne

(0.15)

OTHOCUTeNIbHOe CTaHAapTHOE OTK/IOHEeHWe U3MEPEHHOro COAepPXaHWsa WHAMKATOPHOrO rasa COCTOMT M3 Heomnpe-

[EeNeHHOCTN aHannTuyeckoro npubopa, KoTopas 3aBUCUT OT e€ro rpagyMpoBOYHON XapakTepUCTUKN, eB apeida n HecTa-

6unbHoCTU. 34eck nonaraloT, YTO NPU6GOP KanMbpoBaH MO CTaHAAPTHOW rpagyMpoBOYHOI cmecn SF6 ¢ Bo3gyxom, cogep-

XaHue Lies1eBOoro KOMMOHeHTa B KOTOPOW M3BECTHO C NOrpeLlHocTblo *+ [I;4l, a cTaH4apTHOE OTK/IOHeHWe cpefHero apud-

MeTUYeCKOro 3HayeHus pesyfnbTata M3MepeHWil cocTaBusio sanai. O6Lyl0 AMCNepcuio 3HadyeHui cogepxaHua UHAMKa-
TOPHOTO rasa BbIYUCAAIOT MO hopmysne

=s..-s. (D.16)

MonaraloT, 4To MIO6YI0 PasHULY Mexay HOMUHA/bHLIM 3HAUEHMEM COAepPXaHWs Lie/leBoro KOMMOHEHTa B CTaH-
[AApTHOM rpaflyMpOBOYHOM ra30BOM CMECH M CPEeAHMMMU 3HAYEHUAMMW, MOJYUEHHLIMU C UCNONbL30BAHMEM 3TOl cMecu
(cucTemaTunueckas NMOrpelHoCTb), YUNTBIBAIOT, UCMO/L3Ys MOMNPaBOYHbLIN KO3(DULMEHT.

Heonpe/eneHHOCTb CKOPOCTU PaBHOMEPHOTO BBEAEHNA 3aBUCUT OT TOFO, HACKOMLKO TOYHO MOXeT 6biTb M3Mepe-
Ha U NOAAEPXMBATLCA NOCTOSAHHON CKOPOCTbL BBEAEHUS B Pa3/MyHbIX 30HaX. OTHOCUTE/bHYIO HeomnpeaeneHHoCTb, CBS-
3aHHYIO C Pery/IMpoBKoi CKOPOCTU BBeAEHUs, onpeaensioT Npu rpagyMpoBke M 0603HadaloT Kak An ch

EcTb ele ofuH hakTop, BAUSIOWMNI HA CKOPOCTL PABHOMEPHOTO BBEfeHNs, KOTOPbIii HEOBXOAMMO yunTbIBaTL MpW
BbLIYMC/IEHMM HEONpPeAeneHHOCTU. 3TO NOrpewHocTb, 06YCN0BNEHHas HEeBO3MOXHOCTLIO MOyYeHUs PABHOMEPHOro
pacnpegeneHns. 3Ty HeONPeAeneHHOCTb, PasNNuYHY0 B Pa3HbIX 30HaX, BbIMUCAAIOT CleAylowmrM 06pasom.

MpuHUMaloT qVIV B KayecTBe cpefHeli CKOPOCTU BBEAEHUS MHAMKATOPHOTO rasa Ha eanHuLy 06beMa BEeHTUANpPY-

emoii cucTembl, a 9Vp/Vp — B KayecTBe CKOPOCTU ero BBEeAeHUsl Ha eauHuLy O06bemMa KOHKpPeTHOU 30Hbl p. Heonpege-

JIEHHOCTb. CBSi3aHHYIO C HepaBHOMEPHOCTbIO pacnpefeneHns nHankatopHoro rasa smilOm BbIYMCAAKOT MO dhopmyrie

Lyyp- ay/~2\
Snrom = qvjV+qVfjVp - <D-17>

Takum o6pasom, o6uyto gucnepcuto ICBB BbIUMCNAT NO opmyne

st = scal * sanal T slnkct ~ slInhom- (D.18)

CyujecTByeT Takxe [ONOSIHUTeNIbHaA HeonpeAesieHHOCTb M3MepeHUsi, obycnoBieHHas HeNOIHOTOW NepemMellu-
BaHUs BO3Jyxa B 30He. 3Ta HeonpeAeneHHOCTb YCPeAHEeHHOro 3HavyeHus JICBB B 30He MOXeT 6bITb OLleHeHa TO/bKO Mo
pe3ynbTaTam M3MepeHWii Ha pas/INyYHbIX yvacTKax 30Hbl.

OTKNOHEHNS, 06YCNOB/IEHHbIE N3MEHEHUSIMW CKOPOCTW BEHTUNALUW U pacnpefesieHnss Bo3gyxa C TeYeHuem Bpe-
MEHW. MOTYyT 6bITb OLleHEeHbl MO U3MEHEeHUAM 3HayeHuWli cojepXxaHWs UHAUKATOPHOrO rasa co BpemeHem. CnepayeTt
OTMETUTb, YTO Takoe OTK/IOHEHME MOXeT ObITb 3HauMTenbHO 6oblle, YeM obuan HeonpeaeneHHOCTb MeToja, BblUnC-
NeHHasn BblWeOoNMCaHHbIM Cnoco6om.

0.3.3.4 OueHka HeonpeaesieHHOCTU B NPUBEAEHHOM Npumepe

5 = A * Sied T &fhcm (D.19)

N NpuBeaeHHble B Tabnuvue 3HaudeHust JICBB OTHOCATCS K CKOPOCTW BBEAEHUS MHAWKATOPHOrO rasa B efguHuLy
ob6bema (cm. D.3.3.1).
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HeonpeaeneHHOCTb cofepXaHUsa VHAMKATOPHOTO rasa s/neas MoXeT GbITb OLleHeHa M0 CTaH4apTHOMY OTK/IOHe-
HUIO CMCTEMbl OTGOpa M aHanM3a nNpo6 NyTeM NOBTOPHOrO aHasM3a OAHOW W TOWN Xe CTaHAAPTHOI rpafyMpoBOYHOIA
rasoBoit cmecu. O6bIYHO 3TO CTaHAApTHOe OTK/IOHeHWe smcaa cocTaBnsieT 3 %.

OTHOCUTes/IbHasi HeonpeAesIeHHOCTb, CBsA3aHHasi C YCTaHOBKOW CKOPOCTU BBeAEHWS WHAWKATOPHOro rasa sAoa,
[O/KHa 6bITh onpegeneHa npu rpagyvwposke. O6bIYHO s,N0C cocTaBnsieT 3 %.

suborn — 3TO HeonpejesleHHOCTb, 06yC/I0B/IeHHAass HEBO3MOXHOCTbLIO MOJlyYeHNss paBHOMEPHOro pacrnpejeneHns
VHAWKaTOPHOTO Ta3a. HepaBHOMepPHOCTb pacnpejesieHns WHAMKATOPHOro rasa MoxeT 6bITb CBSi3aHa C TeM. 4To o6opy-
AOBaHue AN peryMpoBkM He obecneymBaeT BO3MOXHOCTU AJ/1S MO/Ib30BaTesIsi TOYHO YCTaHOBUTb TpebyeMyto CKOPOCTb
BBeAeHNA. CooTBeTCcTBME TpebyeMoi 1 yCTaHOB/IEHHON cxopocTeli BBeeHUs UHANKATOPHOro rasa MOXeT ObITb pasnuny-
HbIM B pasHbIX 30Hax (cM. D.3.3.3 no oueHKe ONWCaHHOW Bbille HEOMNpPeAesIeHHOCTU A/1A BblUMCeHNUs S,rhoo. B pasHbIX
30Hax).

Ecnu B npuBefeHHOM npumepe npeHebpeyb 3HAYEHMEM SNIwn. TO OTHOCUTE/IbHYIO HEOMNpeneeHHOCTbL n3mepe-
Hua JICBB, Nony4YeHHOro C MCMO/Ib30BaHNEM MeToAa PaBHOMEPHOro BBeAEeHVNS UHAVKATOPHOTO rasa C aKTUBHbIM BBeje-
HVeMm 1 ot6opoM npo6, BbluncnAT no dopmyne (D.19)

s, =70.032- 0.032 =4,2%.

CnepyeT OTMeTWUTb, YTO OLLeHKa HeornpefeneHHOCTU OTHOCUTCS TOMbKO K eAWHUYHOMY M3MepeHuto. Ecnu oueHun-
BalOT HEOMPeAEeNeHHOCTb 3HAYEHUS, MOJIYYEHHOr0 yCpeJHEHUEM MO HECKOJIbKUM pe3ysibTatam M3MepeHWid, TO CTaH-
AapTHOe OTK/IOHeHWe cpefiHero OLeHMBalT MeTOAOM PerpecCcroHHOro aHanmsa. Cnegyet OTMETUTb, UYTO cry4aliHble
NOrpewWwHOCTN eAUHNYHBIX N3MEPEHUI KOMMEHCUPYIOT APYT ApYra NPy BbIYMCIEHUN CPEAHEro 3HadeHusi. OfHAKo oCcTalT-
cA HeonpejeneHHOCTU, 06YCNOBNEHHbIE CUCTEMATUUYECKUMW MOrpelHocTAMNU. TakuM 06pa3om, pekomeHayeTcs oue-
HUBATb Heonpe/jeneHHOCTb CpefHero 3HayeHus s”raqo no opmyne

savorago= n + Scal *sdttlr « (D.20)

roe Sjofioi — oTHocuMTenbHOe cTaH4apTHOe OTK/IOHEeHMe B Cepun U3 N U3MepeHuili, No pesynbTataM KOTOpbIX 6bIN0
BbIUMC/IEHO CpejfiHee 3HayeHue.

D.3.4 Npumep NnpMMeHeHNss MeToa PAaBHOMEPHOTO BBEAEeHNA MHANKATOPHOIO rasa c NaCCUBHbIM BBeleHUEM n
oT60pom Npob

D.3.4.1 O6uWme NoNoxXeHUs

MeToaunkKy paBHOMEPHOro BBEAEHWNS C MacC/BHbIM BBEJEHMEM M OTGOPOM NPO6 06LIYHO MCMOMbL3YIOT Npu onpeje-
NeHnn ycpeaHeHHoro no spemeHn JICBB Ana npofo/ixuTeslbHOro nepuoga BpeMeHu. B aTom npumepe 6bIV UCNOMNb30-
BaHbl NacCUBHble peryimpyemMbie UCTOYHUKM UHAVKATOPHOTO rasa KanwaispHOro Tuna u Tpy6ku Ana naccMBHOro anddy-
3MOHHOro oT60pa NPo6 C aKkTMBMPOBAaHHbLIM YriieM B KadyecTBe copbeHTa (CM. pucyHok D.6).

a - MCTOYHWK WHAMKATOPHOTO Tasa KanwiipHOro Tuna C yCTPOICTBOM Pery/inpoBKu
CKOPOCTW BblenieHusi: b - NaccuBHbI NPO60OTEOPHUK C AKTUBMPOBAHHBLIM YrieM
B KauecTBe copbeHTa

MpumeuaHue — PeryiMpoBKy CKOPOCTU BblAeNEHUsI KANUIISPHbIM
MCTOYHMKOM MOXHO OCYLLECTBUTb C MOMOLLbIO META/I/INYECKON MPOBOJIOKU, OMyC-

KaeMoii B KanuAMApHYIO TPY6KY Ha Pas/inuHyto r1y6uHy.

PucyHok D.6 — 3ckm3 andy3noHHOro UCTOYHUKA M NPO600TEOPHMKA
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B nutepaType onucaHbl ANPAY3NOHHbIE NCTOYHUKU U NMPOGOOTEOPHNKN HECKONTbKUX TUMNOB. HekoTopble U3 HUX
cepuiiHO BbiNyckaloT hnpMbl, NPOBOAALME aHaNn3bl NPO6 Ha codepXaHve UHAUKATOPHOro rasa. [lepef ncnosb3oBa-
HUeM AN dY3NOHHbIE UCTOUYHMKU CneayeT TuaTeslbHO NPorpajyvpoBatb MO CKOPOCTU BblAenieHus. [N Takux UCTOYHM-
KOB XapakTepHa Cu/lbHas 3aBWCHMOCTb CKOPOCTW BblAe/IeHNsl OT TemnepaTypbl, U 3Ta 3aBUCMMOCTb [A0/KHA 6bITb TOYHO
usBecTHa. Mepe ncnosb3oBaHneM ANDDY3NOHHbIX NPOBGOOTEOPHUKOB ClefyeT TakkKe TOYHO U3MEPUTb CKOPOCTb And-
chy3noHHoro nornouieHns. CepuiiHo Bbinyckaemble AU MY3NOHHbIE UCTOUYHVUKN U NPOGOOTGOPHUKM rpagynpoBaHbl 1
ncnbiTaHbl.

D.3.4.2 NMnaHnpoBaHue UCMbITaHUA

Bbina noctasneHa 3ajava onpefenntb 3HauyeHns JICBB kak ycpefHeHHble 3a Hejento 3HauyeHWUs AN OfHOKBap-
TUPHOrO Xunnoro goma. bbin caenaH ackv3 goma M BblYMCNEH 06beM MomelweHunii (CM. pucyHok D.7). O6wunit o6bem
Xunoit nnowaan goma coctaBun 248 m3. a o6bem nojBana BMecTe C /IECTHUYHbIM MPOSIETOM, COEJMHSAIOWUM ero ¢
nomom. — 140 m3. MNa LOKO/IbHOM 3Taxe MMenMcb Hebosbluve 3akpbiTble NMOMeleHnst obwmum obbemom 33 M3 6e3
[OCTyna cBexero BO3jyxa WU cofepxatine Tofbko oTpaboTaHHbI/i BO34yX (BaHHas KOMHaTa, npayeyHas v knajosas).
B 3TVX MOMeLleHNAX UCTOUYHUKN NHAMKATOPHOTO rasa He pasmelyani.

PucyHok D.7 — 3CKM3 nnaHa Xuaoro AoMa B KayecTBe AO0MO/IHEHNA K NPOTOKOY M3MEPEHUA ANA yKasaHusa
MeCTOMO/IOXKEHNSI UCTOYHNKOB WHAMKATOPHOrO Ta3a M Npo600TO6O0PHMKOB, MCMNO/b3yeMblii MPU OLeHkKe
pacnpejefneHns UHANKATOPHOro rasa

MonyyeHHble aHHble No 06bemy NOMELLEHU 6bIIM OTNPaBeHbl B (UpMy, NpefoCcTaBUBLLYIO ABeHauaTb oTpery-
NIMPOBaHHbIX MapKUPOBaHHbIX UCTOYHWKOB WHAMKATOPHOTO ra3a, BOCEMb M3 KOTOPbIX 6GblN YCTAHOB/IEHblI Ha NEpPBOM
aTaxe, YeTblpe — B nojsase.

D.3.4.3 MopafoK UcnbiTaHnsA

ABeHajuaTb MapKMpOBaHHbIX UCTOYHWKOB WHAMKATOPHOrO rasa v natb AnddY3nNOoHHbIX NPO600TGOPHUKOB 6blnn
pasmelleHbl Ha CTeHax NOMeLeHU i B COOTBETCTBUAM C WHCTPYKUUAMU bupMbl-nocTaBlmka. Mocne ycTaHOBKM UCTOYHU-
KOB 6bI/I pasmelieHbl U OTKPbITbl AU dY3MOHHbIE NPO600TGOPHUKK (B KyXHe, 3ase, AeTCKOW cnanbHe, kabuHeTe n
nopasasne). ICTOUHMKKN, NPO6OOTEOPHUKM U AATYMKN TemnepaTypbl 66 pasmelleHbl Ha HEeAOCTYNHON ANna aeTteli BbiCO-
Te. O6utaTenn nomelieHNs 661N NPOMHGOPMUPOBaHbI O LieS U3MePeHU U 0 TOM. 4TO 060pyAOBaHNe HeNb3s TporaTb.
O6uTtaTtensam 6bln1 OCTaB/IEH NMPOTOKO/T U3MEPEHUI N KOHTelHep ANns Bo3BpaTa 060pyAoBaHuUs, 4TOObl OHU MOI/IM camu
OCTaHOBWUTb M3MepeHne MO UCTEYEHUN HeAenu, 3aKkpbiTb NPO6G0OTGOPHMKM M BMECTe € AaTtynkaMu otocnaTb ux B nabo-
paTopuio Ha aHann3. VICTOYHMKM 6blnn oTNpaB/ieHbl B OTAENbLHONM yNakoBke Ha crneaylowmnii feHb BO nsbexaHue 3arpas-
HeHns NPo60O0TOOPHUKOB.
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D.3.4.4 Pe3ynbTathl

B Ta6nuue D.4 npuBeaeHbl 3Ha4eHWs 06beMa 30H. CKOPOCTM BBEAEHWsi, MacCbl OTOGPaHHOro NPO600THOPHMKA-
MW WHAMKATOPHOTO rasa W BblYUC/IEHHble 3HavyeHus JICBB B pa3/IMyHbIX 30HaX MccAefyemoro Xunoro goma. O6uiee
BpEMSI 3XCMO3MLUN COCTaBUIO 164 4. SKBMBA/IEHTHas CKOPOCTb oT60pa Npo6 AMddY3NOHHBIMU NPO6OOTGOPHUKAMM K
cocTtaBuna 16 mn/u.

Ta6nunuya D.4— 3HauyeHUss o6bema 30H. CKOPOCTU BBEAEHNS, MacCbl 0TO6PaHHOro NMPo600TEOPHMKAMU UHAMKATOP-
Horo raza 1 JICBB B pasHbIX 30Hax UCC/eyemoro Xusioro aoma
30na O6bem :civbl V. CKOpOCTb Bbb Macca VHAMKaTOpHOro CpegHum BO3pacT
m3 Aenexuns MMY* Taza M. Hr Bosgyxa T. u
roctuHas 68 35
KyxHs 31 16 3.6 2.7
3an 38 19 3.7 2.8
Mrposasa komHarta 24 12
JeTckan cnanbHsA 24 12 4.5 3.4
CnanbHA popuTeneii 41 21
KabuHet 22 11 3.4 2.5
MopBan 140 70 1.9 14

YCcpeAHeHHY0 MacCOBYI KOHLEHTPauuio MHAWKATOPHOro rasa p/ B MecTe pas3melijeHus Npo600T60pHMKa onpe-
[EensiioT Ha OCHOBE MacCbl OTO6PaHHOro0 MHAMKATOPHOro rasa M, BblYMCNSAEeMOW No dopmyre

M=k uT pa. (D.21)

NICBB BbluncAs0T no popmyne

~ooRa (D.22)

rae qmlV — cpefHsif CKOPOCTb BBEAEHUSA UHAWKATOPHOIO rasa Ha eAuHUULy o6bema (Hanpumep, B MKM BY*' ¢ m-3).
D.3.4.5 OueHka HeonpegesleHHOCTM /1I0Ka/IbHOTO CpeflHEro «Bo3pacTta» BO3jyXxa

roe

OueHKy

swmpi —

S-naaa —

artvjm —

obuweil HeonpegeneHHocTu JICBB (s) BblUMCAAT MO hopmyne

2 +5 (0.23)

nonHaa HeonpeaeneHHOCTb CKOPOCTM BBeAeHUA. OHa COCTOUT U3 HeonpeaeneHHOCTU CKOpPOCTU BBeje-
HUA MHOAWKATOPHOrO ras3a B BEHTU/IMPYEMYHO CUCTEMY, KOTOPYH cneAyeT BbIYUCAATE MO OTHOCUTE/IbHOMY
CTaHAapPTHOMY OTK/IOHEHUIO ANA OTAe/IbHbIX WCTOYHUKOB (ONpefesieHHOMY Npu rpagynpoBKe), AeNeHHO-
My Ha KBagpaTHblI/i KOpPEHb M3 4YuMcna WUCTOYHUKOB B CUCTEME, W HeonpeAeneHHOCTU, 06YyC/lIoBfIEHHON
HETOYHbIM BbICTaB/IEHNEM TeMmmnepaTtypbl;

OTHOCUTeNbHasi HeonpejeneHHOCTb oT6opa npo6. Ee creayeT oueHMBaTb MO OTHOCUTE/ILHOMY CTaHAapT-
HOMY OTK/IOHEHUIO CKOPOCTM oT6opa Npo6, onpefesieHHOW Npwu rpagyvupoBke, MOC HeonpeaeneHHoCTb,
o6ycnoBneHHas HemnpeacTaBUTE/IbHOCTbIO OT60pa MNpo6 13-3a HEMOMIHOTbI MepeMellMBaHUA Bo3dyxa B
30He;

OTHOCWTE/NIbHasi HeonpefesieHHOCTb aHann3a (BOCNpOM3BOAUMOCTbL + Apeiic + HeonpeaeneHHOCTb rpa-
noyvpoBku) (Makcumym 0.08);

OTHOCUTE/IbHAsi HeomnpeaeneHHOCTb, 06YCNOBNEHHAs /TIO6GbIM OTKIOHEHUEM CKOPOCTU BBEAEHUS WUHAU-
KaTOPHOro rasa B OTAEe/IbHbIX 30Hax OT paBHOMEPHOI. MorpewHocTb, 06yCNOBAEHHAA 3TUMU OTK/IOHEHUSA-
MW. 3aBUCUT OT CyLLeCTBYtOLeli B3auMOCBA3N (B CMbIC/1e B3aMMOAENCTBUSA MOTOKOB BO3/yXa) MeXAy KOH-
KPETHOW 30HOM N OCTaNlbHOW BEHTUNAMpPYeMOli cuctemoli. MocKoNbKy 06bIYHO WHTEHCMBHOCTbL 3TOFO B3awu-
MoAelicTBUS HEM3BECTHA, oLeHka MCB8 6yaeT MMeTb HeonpeaeneHHOCTb (BbluncneHne snddicm. B 0.3.3.3).

0.3.4.6 OueHKka HeonpeaesIeHHOCTU B NPUBEAEHHOM Npumepe

[Ans npyBeAeHHOro npumepa ¢ ABeHaguaTblo MCTOYHUKAMU, HEONPEeAENEeHHOCTb KaXoro M3 KOTOpbIX OLEeHeHa B
5 %, 1 Npy OTHOCUTENIbHOW HeonpeAeneHHOCTH M3-3a HETOYHOTO BbICTaB/IeHUsi TeMnepaTypbl, OLeHeHHOW B 3 %. nosn-
Has HeomnpejesieHHOCTb CKOPOCTU BblAeNeHns COCTaBUT:

="0,0S2/12 +0.032. (D.24)
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HeonpegeneHHocTb 0T60pa NPO6 BLIUUCASAIOT MO opmye

*M . =70.052 +32/<n-1). (D.25)

rae HeonpenenieHHOCTb KafIMBpPOBKU CUCTEMbl 0T60pa NPo6 MpuHSATa paBHOM 5 %.

S~u— cocTaBHas gucnepcus, o6ycnoB/ieHHas UCMNob30BaHMeM pasHbiX TPY6ok ans ot6éopa npob6 n HegocTaTou-

HOW NpepcTaBUTENLHOCTBIO OT60pa NPo6 B 30HE, KOTOPYLO ONpeaensatoT NOo CTaHAAPTHOMY OTK/IOHEHMIO A4NA /1 NPo60oT-

60pPHUKOB B 30HE. EC/IM MCNOMb3YyT TO/IbKO OAWH NPO600TO6OPHUK (Hanpumep, B He6O/MbLWOW 30He), TO s2u/(n-1)

3ameHA0T Ha 0.052 B 30He C HOPMa/lbHbIM NepemMellBaHMEM BO3fyXxa.

smcat = 0.03 (3 %) — TUNU4YHOEe 3Ha4YeHWe OTHOCUTE/IbHOW HeonpeAeneHHOCT aHan3a UHAUKATOPHOro rasa npu
9KCTPaKLMN ero XMAKOCTbI U aHanuse Ha X ¢ 93. OgHaKo OTHOCUTeNbHAas HeonpeaesieHHOCTb GbICTPO BO3pacTaeT
npu yBeNMYeHUN Maccbl OTOGPAHHOIO WMHAMKATOPHOrO rasa.

Ecnun OTK/IOHEHMEM OT paBHOMEPHOrO pacnpefeneHns CKOpocTy BblAesieHnss npeHebpeyb, TO TUNMYHas obwas
HeonpegeneHHoctb JICBB B gaHHoOM npumepe cocTtasut 11 %.

s = A slurc« + *tamp! + +4ahom = <0.052/12 « 0032)T(0052 +0.052)* 0.082+0 =0.11.

CrnefyeT OTMETUTb, YTO OLEeHKa 06Lieli HeonpeaeleHHOCTM OTHOCUTCS TOJIbKO K 3HaveHuam JICBB. ycpegHeHHbIM
3a nepuog usMepeHus. 3[4ecb He yuTeHbl HMKakue KonebaHWsi KpaTHOCTU BO34yxXOoO6MeHa W pacnpegesieHus Bo3gyxa
BO BpemMeHu. OHU MOTyT 6biTb OLEHEHbI TOMILKO NYyTEM aHann3a U3MEHEeHWi coepXaHWs UHAMKATOPHOTO rasa BO Bpe-
MeHMU.
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MpunoxeHwne E
(cnpaBo4HOe)

NokanbHbIW cpegHUit «BO3pacT» BO3AyXa B OUEHKe KauyecTBa BO3AyXa
M npeacTaBfieHVe pe3y/ibTatoB

E.1 lokanbHbIl cpegHUit «BO3pacT» BO3[yXa B OL,eHKe KayecTBa BO3jyxa

E.1.1 CpeAHUI «BO3pacT» BO3AyXa M KA4eCTBO BO3ayXa

«JlokaNibHbI cCpefHuii «BO3pacT» BO3Ayxa» onpejgenser cpefHuii cpok npebbiBaHMA BO3[yXa, OKpYXalouiero
KOHKPETHYIO TOUKYy B NPOCTPaHCTBE, B BEHTU/IMPYEMOi cucteMe. HeM fo/iblle BO34yX HAXO4MTCSA B 3aMKHYTOM MomeLle-
HUW. Tem 6GO/blle BEPOATHOCTb HAKOMJIEHWA UM 3arpA3HAIOWMX Bel,ecTB, NOCTynallMx U3 UCTOYHMKOB B 3aMKHYTOM
nomeweHnn. Takum o6paszom. JICBB MoxeT 6bITb nokasatesieM kadecTBa Bosgyxa. OfHaAKO BO34yX, OKPYXaroLNiA TOuKy,
MOXET HaxoAUTbCA B Pa3/INYHbIX 30HaX BEHTUIMPYEMOU cUCTeMbl B TeYeHWe pa3HOro BPEMEHMU.

Cxema pacnpefefieHusi 3HaueHUil cpegHero «Bo3pacTa» BO34yXa B 3[4aHMM MOKasbliBaeT, Kak pacrpegensiercs
NPUTOYHBIN BO3AyX BHYTpU 3faHuns. Ha ocHoBe JICBB Takke MOXHO OLleHUTb BpeMms, Heob6xoAumoe 415 0GHOBeHNsA
BO3/yxa B KOHKPETHOM MOMeLleHNN 3[aHUA.

E.1.2 NMpumep: oueHKa CKOPOCTU Bble/IeHNA 3arpsaA3HAIOLEro BelecTsa

MpnbnusntenbHoe 3HavyeHne obLeli ckopocTu Bblgenennsa [qCw/ v} 3arpsasHstowero sewectsa C Ha Ky6uyeckuia

MeTp 06bema, cofepxaHue KOTOPOro OnpeaensiioT O4HOBPEMEHHO CO CPeAHUM «BO3PacTOM» BO3A4yXa, MOXeT 6biTb
Nosily4eHO CrieAyloWwymM Crnoco6om.

CHavasna BbIYNC/AIOT CPEAHIO MAacCOBYIO KOHUEHTpauuio (pc) 3arpssHsiiowero sewectsa C B BEHTUIMPYEMOid
C/UCTEME HA OCHOBE CPeAHEB3BELLEHHbIX N0 06beMY 3HAaYeHU MacCcoBOM KOHLUEHTpauuu. 3aTem 4efiaT 9TO 3HadYeHue Ha

yCcpegHeHHOe 3HadYeHne cpegHero «Bo3pacTta» BO3gyxa B cucteme KOTOpOE€ BbIYUCAAIOT NO cpegHeB3BELWEHHbIM MO

o06beMy 3HauyeHussm JICBB. Takum o6pasom. (qCit/v) BblMUCASAIOT NO dopmyne

(E.1)

HeBO3MOXHO YCTaHOBWTb, KakumM 06pa3oM 3HaUYeHWUs CKOPOCTW BbIENIEHUSI 3arpA3HUTENA pacnpefesieHbl Mex-
AY 30HaMu, He MMesl JOMOSIHUTENbHON MHGOPMaLMU O XapakTepUCTUKax MOTOKOB BO3A4yxa B BEHTWUMPYEMOV cucTeme.
OfHaKO MOXHO CpPaBHWTb pacnpefesieHne OXMAAeMbIX 3HAYEHUI cofepxaHus ¢ peasibHbIM pacnpegeneHnem. Oxu-
AaeMble 3HAYeHUS MacCOBOI KOHLEHTpauuu 3arpsisHsAloLero BelwecTBa B 30He NPV paBHOMEPHOM pacnpegeneHumn
3HaYeHWi CKOPOCTU €ro BblAENEHNS MOTYT 6biTb BbIUUC/IEHbI YMHOXEHWEM MoAy4YeHHoro 3HadeHus (gCli IV} Ha 3Haue-

Hua JICBB B pasniMyHbIX 30Hax.

y
6.0

X - nomeLieHve: ¥ — mMaccoBasi KOHUEeHTpauus pc. Mrd m"l. — n3MepeHHas MaccoBasi KOHUEHTpauus; | — oxugaemas
MaccoBasi KOHLEHTpauus; 1 — roctmHas: 2 — cnasbHa: 3 - KyxHs: 4 — BaHHas KoMHaTa

PucyHok E.1 — [lnarpaMma CpaBHEHMUSI M3MEPEHHOIO Y BbIUYMC/IEHHOTO OXWUAAEMOr0o COAEPXKaHUS 3arps3HsIOLEro
BelecTBa Npv AONYLWEHWMN, YTO NP PABHOMEPHOM BBEAEHWW WHAMKATOPHOIO rasa MoxeT 6biTb NosyuyeHa
VH(OopMauns o pacnpegeseHnn NCTOUYHUKOB 3arpsi3HSIOLLEro BelecTsa
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B nomeuieHnax, rae 66110 NOYYEHO COfepXaHne UHAMKATOPHOrO rasa Bbllle OXugaemoro, 6bina 6onee Bbicokas

CKOPOCTb BbIAENEeHNs Ha Kybuyeckuii MeTp No CpaBHEHUIO C BblYMCAEHHON (QOM/V). a B NnoMeleHusax c 6onee HU3KUMKN

3HaYeHMAMN — 6OJslee HM3Kas CKOPOCTb BblAE/IeHNA Ha Ky6uyeckuii MeTp Mo CPaBHEHWIO C BbIYNCEHHON.

E.2 MpepctaBneHne pe3ynbTaToB U3MepPeHUiA

B COOTBETCTBUM C HACTOALWMM CTaHAAPTOM OCHOBHbIMU pe3ynbTaTamu U3MepeHuit aBnatoTca 3HadveHusa JICBB B
pa3Hbix 30Hax. O4HaKO ecTb AOMOJSIHUTENIbHbIE BE/IMYMHBbI WU BENNYMHBI, BblpaXaemble Yepe3 napameTpbl YyC/0BUiA
BEHTUNAUMM B 3[aHUKN, KOTOpble Takke MOryT 6biTb NMpuBefeHbl B Ka4ecTBe pe3y/bTaToB UCMbITAHWIA:

a) KpaTHOCTb BO3/yXOO6MeHa B KOHKPETHOM nomeljeHun (4'');

b) ycpeAHeHHbIli cpefHuii «Bo3pacT» Bo3gyxa (4):

C) HOMWHa/NbHasA MOCTOAHHasA BpeMeHu (Y4);

d) achphekTMBHOCTL BO3AYXO006MEHA;

e) nokasaTesiM /IOKa/IbHOTO BO3/yX006MeHa;

f) ypenbHas kpaTHOCTb BO3AyxoobmeHa (4~');

) o6Wwnii pacxon NPpUTOYHOroO Bo3ayxa (M3 4 '1).

B HekoTopbIX cny4danx aTu napameTpbl MOryT 6biTb BbIYMC/IEHbI HA OCHOBE M3BECTHbIX 3HayeHuii o6bema n JICBB
B pasHbIX 30Hax, Ha KOTOpble AeNNTCA BeHTUMpyeMas cuctema.

Huxe npuseaeHbl onpefenieHns 1 cnocob BbIYNCAEHUA 3TUX AONOAHUTENbHbIX BEINYUH.

KpaTHOCTb BO34yXO006MeHa B KOHKPETHOM nomelweHumn (4-1) — sennuunHa, obpatHas JICBB B 30He. PaHee 3Ty
BE/IMYUHY Ha3blBa/IM «/10Ka/IbHasi KPATHOCTb BO34yX006MeHa». MpenMyLLecTBO UCMOb30BaHMA 3TOr0 napamMmeTpa cBs-
3aHO C ero 6/IM3KMM CXOACTBOM C XOPOLLO U3BECTHOU BeNNYMHON yAenbHOW KpaTHOCTVM BO34yXOO6GMeHa, KOTOpyto onpe-
OEeNsT AN BEHTUNMPYEMON CUCTeMbl TOMbKO Kak AN eAUHOr0o Lenoro.

YcpeaHeHHbIli cpefHUii «<Bo3pacT» BO3yxa Noka3blBaeT HACKO/IbKO «CTap», B CpefHeM, BO3JyX B BEHTUMPYe-
Mol cucteme. Ero BbIUMCNAOT Kak cpefHeB3BeleHHOe No 06beMy 3HaudeHue J/ICBB B pas3nunyHbix 30Hax no opmyne

M -zOM/zk.

rae Vi— o6beMm 30HbI;

T, — NOKa/NbHbI cpeaHuii «Bo3pacT» BO3ayxa.

B aTOli (hopmyfie yuTeHbl TOMIbKO Te 30HbI, A9 XOTOPbIX 6blN onpegeneH JICBB (T. e. 30HbI, B KOTOPbIX GblAn
yCTaHOB/IEHbl UCTOYHUKN WHAMKATOPHOTO rasa u npo600TO6OPHUKM).

Bpemsa Bo3gyxoobmeHa npeactaBnsieT co60li yBOEHHbIN YyCpeAHEeHHbIR CpeHNit «Bo3pacT» BO34yXa B BEHTUIN-
pyemoli cucteme.

HomunHanbHas NOCTOSAHHAA BPeMeHW paBHa 06U emMy 06beMy BEHTUIMPYEMOWN CUCTEMbI, fie/IeHHOMY Ha 06Lwunii
pacxop, NpuToYHOro Bodgyxa. OHa Takxe paBHa cpefHeMy «BO3pacTy» BO3[yXa, NOK/AaloWero BEHTUINPYEMYIO CUCTEMY.
Ee cnepyeT BblUMCATb, €C/IN 3TO BO3MOXHO, MO YCPeAHEHHbIM 3HA4eHUAM CpefHero «Bo3pacTa» BO3jyxa A/ NOTOKOB
oTpaboTaBlWero Bo3gyxa, MNOJlyYeHHbIM C MOMOLWbLIO NPO600T60PHUKOB, Pas3MeLLeHHbIX BOMN3N UAEHTUMOULNPOBAHHBIX
BbITSDKHbIX OTBEpPCTUiA. Ecnn pacxon BbITSHKHOTO BO3Ayxa HEW3BECTEH, TO BbIUMC/IAIOT cpeAHee apu-(hMBTUYECKOB M3Me-
PeHHbIX 3HaueHuWii cpefHero «BospacTa» BO3jyxa BGANU3N BbITSXHbIX OTBEPCTUIA. ECNn BbITSXHbIE OTBEPCTUA HEBO3MOX-
HO MAEHTMULMPOBAaTb, TO AN1A NPUGAN3NTENBHON OLLeHKM HOMWHas/IbHO! MOCTOSIHHON BPeMeHU MoXeT 6biTb B3ATO
ycpefHeHHOe 3HauYeHne CpefHero «Bo3pacTa» BO3AyXa A/ BCeli BeHTUMpyeMoli cucteMbl. OfAHAKO Npu MCMNo/b30Ba-
HUM OHOTO M3 3TUX MPUBNMKEHHbIX METOA0B CneayeT NPUBOAUTL 3HaYeHWe HeonpeaesleHHOCTU, paBHOe cTaHJapTHOMY
OTK/IOHEHUIO OTAEe/IbHbIX 3HAaYeHU cCpefHero «Bo3pacrta» BO3Jyxa OT CpeAHero 3HauyeHus.

A hekTMBHOCTL BO3AYyXO006MeHa onpefenseTca Kak OTHOLWeHWEe HOMUHa/IbHOM NOCTOSAHHOW BpeMeHu KO Bpe-
MeHMN BO3[yx006MeHa B cucteme. ITOT MapameTp OMUCbIBAET, HACXO/IbKO XOPOLIO UCMO/b3yeTCs NPUTOYHbIA BO3AyX MO
CpPaBHEHUIO C UAeaslbHbIM «MOPLIHEBLIM PEXWMOM MOTOKa» MpW TOW Xe camoi KpaTHOCTM BO3ayxooGMmeHa. [ns cucTe-
Mbl C NOMIHLIM NepemMelInBaHneM Bo3Ayxa ad(PeKTMBHOCTbL BO34yxoo6meHa cocTasnseT 50 %.

Moka3aTenb 10KaIbHOTO BO34yX006MeHa — 3TO OTHOLWEHNE HOMUHaIbLHOW NOCTOSAHHONM BpemeHun Kk JICBB. 3T10T
nokasartesfib OMMCbIBAET, KaK XOPOLIO BEHTU/IMPYETCA JI0Ka/IbHbIN YHaCTOK NMPOCTPAHCTBa MO CPABHEHWUIO C BEHTUNALWEN
B CUCTeMe C MOJIHbIM NepemellMBaHieM BO3/yxa Npu TOW e camoli KpaTHOCTU BO3yX0O06MeHa.

YpaenbHasa KpaTHOCTb BO3A4yxoo6meHa onpefenserca Kak OTHOWeHue obuero pacxofa HapyXHOro Bo3gyxa,
nonajaloLiLero B BEHTU/IMPYEMYIO CUCTEMY, K 06beMY BEHTUIMPYyeMoli cucTeMbl. OTa BenMUMHa IKBMBasIeHTHa paHee
MCNosb30BaBLUEiC Be/IMYMHE «CKOPOCTU BO34yXO006MeHa». Y[AefNbHy0 KPaTHOCTb BO3AyXOO6MeHa He onpeaenstoT /o-
KanbHO ANA 30HbI (CM. TakKXe «KpaTHOCTb BO34yXOO6MeHa B KOHKPETHOM nomeuieHun»). Ee cneayeTt BbIUMCAATH Kak
Be/IMYMHY, 06paTHY0 HOMUHa/IbHOWM MOCTOSIHHOV BpeMeHW.

O6wWunit pacxos NPUTOYHOTO BO34yXa BbIYMCNAETCA Kak OTHOWeEHWe obuwero o6bema BEHTUIMPYEMOI CUCTEMBI K
HOMVHa/IbHOU MOCTOSIHHOU BpemeHW. O6WUA 06beM [JOSKeH BK/IOYaTb 06bEM BCeX YyYacTKOB BEHTUIMPYEMOit cucTe-
Mbl. @ He TO/IbKO UCC/iefyeMbiX 30H.
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E.3 3ameuaHus N0 U3MEPEHUIO N NHTepNpeTauun «pacxoga Bosjyxa npu npogyBke»

E.3.1 OnpegeneHune

«Pacxop Bo3gyxa npu npogyske» U — napameTp BEHTUNALMMW, NOKasblBalOWUA, HACKONLKO 3(h(HEKTUBHO NPONCXO-
AVT yaaneHne 3arpsisHAIOWMX BeWwecTB, BblAE/IMBLUMXCA HA KOHKPETHOM y4acTke, U3 BEHTU/INPYEMOW 30HbI. DTy BENUUHY
onpeaensloT no dopmyne

Pc=Y- <€'2)
rae pc— cofepxaHue 3arpsi3HSIIOWEro BeljecTBa B 30HE B YCTAaHOBUBLUEMCS COCTOSIHUN:
Pew — CKOpOCTb Bblfje/IeHUs1 3arpA3HAIOLLEro BeljecTBa B 3TOI 30He.
OTa hopmMyna cnpaBeanBa TO/IbKO B TOM C/lyyae, eC/v 3arpsisHsiollee BELLECTBO He BblAensieTcsi 60/blue HUrge
B BEHTUNPYeMOWi cucteme.
Ecnu To e camoe 3arpsi3Hsitolliee BELLeCTBO BblAe/IAeTCs Takke 1 B APYTMX 30HaX j BEHTUIMPYEMO cucTeMbl, TO
cofiepxaHune 3arps3HsAILLEro BelecTBa B yCTAHOBMBLUEMCS COCTOSIHAM B 30He T BbIYWC/SAT no opmyne

«9cw), X *f(<?Cw).
1

Pe.= ————— (E3)

rae — BEPOATHOCTb MepeHoca 3arpsi3HAILWNX BELWECTB, BbIAENSOWMXCSA CO CKOPOCTbIO (CN)t M3 30H Y B 30HY /.

Pacxopn Bo3gyxa npv npoAyBKe B 30HE MOXET 6blTb HAMepeH MPOCTbIM CMNOCOGOM C MCMNOJSIb30BaHNEM WHAMKATOP-
HOro rasa, BBOAUMOIO B OAHY (HO HW B Kakyl APYryto) 30HY C U3BECTHOW MOCTOSIHHOW CKOPOCTbIO, U MU3MEpPEeHUs ero
cofepXaHusi B 30He B YCTAHOBMBLUEMCSI COCTOsiHMM. Korga ans onpegenenus JICBB Mcnonb3yoT MeTof paBHOMEPHOro
BBEZeHNs, NapanfiefibHO Pacxoj OuuLialolero Bo3ayxa B 30He MOXET GbiTb onpeAesieH 04HOBPEMEHHO NpU UCMNONb30-
BaHUM MHAWKATOPHbIX ra30B Pas/IMYHOrO TMna B 3TOW 30He.

E.3.2 NHTepnpeTaunsa pacxoga Bo3gyxa npu npogyske

Pacxop ouuvwatouwero sosgyxa U paccmaTtprBaloT Kak pacxofi Hapy>XXHOro Bo3fyxa B BEHTU/IMPYEMOil cucteme,
NOCTYNalLWero B KOHKPEeTHYHO 30HY ANsi pa3GaBneHns 3arpsAsHsiowmx BelwecTB. MakcumanbHoe 3HaveHue U. paBHoe
obuwemy pacxogy NPUTOYHOro Bo3gyxa B cucTeme, Hab/ogaeTcs, Hanpumep, ec/iv NPoMCXoAUT Xopolluee fnepemelnBsa-
HVe BO3ZyXa MexAay 30Hamu.

B COOTBETCTBMM C MHOrO30Ha/IbHOW Teopuel pacxof ouuwalolWwero BO3AyXa MOXHO MHTepPnpeTupoBaTb Kak Co-
CTOSILMIA M3 pacxofoB NMPUTOYHOrO Bo3ayxa gh monajalolero HanpsiMyio M3BHEe B Pas/iMyHble 30Hbl, U BbIYUCAUTL MO
thopmyne

Y4 Y + 1 puydr (E.4)

roe P$ — BepoOSTHOCTb MepeHoca BO3dyxXa U3 30Hblj B 30HY .
g, — pacxof HapyXHOro BO3Ayxa, Hanpsimyto NnonajaroLero B 30Hy /.
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MpunoxeHne OA

(cnpaBo4HOE)

CBefleHNA 0 COOTBETCTBUUN CCbIJIOYHbIX MEeXAYHAPOAHbIX CTAHAAPTOB CCbIIOYHbIM
HauWoHaNbHbIM cTaHAapTam Pocculickoii depgepaunn

Tab6bnwunuya A1

0603HaYeHNe CCbIIOHHOrO CreneHb 0O603HaueHne 1 HaviMeHOBaHVie COOTBETCTBYHOLIETO
MEeXAyHapOAHOro CTaHdapTa  COOTBETCTBUMS HaUMOHaNIBLHOTO CTaHgapTa
NCO 12569 — .

* COOTBETCTBYIOWNI HALMOHANbHBIV CraHgapT OTCYTCTBYeT. [lo ero yTBepXAeHUsi PEKOMEHAYETCsi UCMOSb30-
BaTb MepeBOJ Ha PYCCKUI A3blK aHHOr0 MeXAyHapoAHOro ctaHgapTa. MNepeBos AaHHOTO MeXAYyHapOAHOro CTaH-
AapTa Haxogutcs B defepasibHOM MH(OPMa LMOHHOM (POHAE TEXHWYECKUX PerfiamMeHToB W CTaHA4apTOB.
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Bnbénuorpadunsa

Indoor air— Part 1: General aspects of sampling strategy” (MCO 16000-1. Bo3ayXx 3aMKHYTbIX
nomeweHunii. Yacte 1. OT60p npo6. O6LLME NOSOXEHUS)

Indoor, ambient and workplace air — Sampling and analysis of volatile organic compounds by
sorbent tube/thermal desorptron/capillary gas chromatography — Part 1: Pumped sampling®
(MCO 16017-1. Bo3gyx aTMocepHblii, paboyeil 30Hbl U 3aMKHYTbIX MOMeLlleHnii. OT6op Npob
NeTyumx opraHM4yecknx CoeAMHeHNA Npu NOoMoLM COpOUMOHHON TPybKM C nocnepyolein Tepmo-
Aecopbumneid 1 rasoxpomaTorpachnyeckMM aHasIM30oM Ha KanuiisipHbIX KoMoHkax. YacTe 1. OT-
60p Npo6 MeTOAOM MPOKa4KW)

Indoor, ambient and workplace air — Sampling and analysis of volatile organic compounds by
sorbent tube/thermal desorption/capillary gas chromatography — Part 2: Diffusive sampling3*
(MCO 16017-2. Bo3gyx aTmocepHblli, paboyeil 30HbI U 3aMKHYTbIX NoMelieHuii. OT6op Npo6
NeTy4ynx opraHn4ecknx coefuHEHn Npu NoMoLy CopbBUMOHHON TPYyGKM C nocnepytouieli Tepmo-
pecopbuneil n rasoxpomarorpauyeckum aHasiM3oM Ha KanunnsapHbIX KOMoHKax. Yacte 2. And-
hy31OHHbIE MeTog oT6opa Npo6)

" CtaHgapty MCO 16000-1 cootBetcTByeT FOCT P MCO 16000-1—2006 «Bo3gyXx 3aMKHYTbIX NomeleHnii. Yactb 1.
OT60p Npo6. O6LWME MOMOXKEHUSA».

21 NCO 16017-1 cooTtBeTcTBYeT FOCT P MCO 16017-1—2007 «Bo3ayx atMocepHblii, paboyeit 30Hbl U 3aMKHYTbIX
nomeweHnii. OT60p NPo6 NeTyymx opraHMYeckMx coeguHeHn i Npu NoMoLM copOLUMOHHOM TPpyOGKM C nocneaywouweii Tep-
Mozecopbumeil n razoxpomartorpauyeckuM aHasM3oM Ha KanuansipHbIX KosloHKax. YacTe 1. OT60p Npo6 MeToAoM
npoKayvkm».
3LUNCO 16017-2 cooTBeTcTBYeT FOCT P NCO 16017-2—2007 «Bo3ayx atMocepHblii, paboyeit 30Hbl U 3aMKHYTbIX
nomeweHnii. OT60p NPo6 NeTyymx opraHMYeckMx CoeguHeHn’ i Npu NoMoLM CopOLMOHHON TPyOGKM C nocneaywoueli Tep-
mMogecop6bumneii n rasoxpomarorpaMyeckuM aHasiM3o0M Ha KanuaasipHbIX KOMOHKax. YacTb 2. Anddy3noHHbIA MeTon
oT6opa nNpob».
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