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BBeneHue

B NCO 16000-1 npuBepeHbl obwue TpeboBaHUS, OTHOCALUMECA K WU3MEPEHMIO 3arpsA3HAOLLIMX
BELLECTB B BO3JyXe 3aMKHYTbIX MOMELLEHUN, a TaKkKe OMUCaHbl BAKHbIE YCIOBUA, KOTOPbIE HEOOXOAUMO
cobnogaTte 40 U BO Bpemsi 0T6opa npob OTAENbHLIX 3arpA3HAIOWMX BELLECTB UMK TPYNN 3arpA3HSOLmUX
BELLECTB.

B HacTosiwem craHgapte npuBeAeHbl OCHOBHBLIE MOMNOXEHUS, KOTOPbIE HEOOXOAUMO YYMTLIBATL MpU
otbope npob AnsA onpeaeneHus coaepxaHwus AUOoKcuAaa yrnepoaa B BO3JyXe 3aMKHYTbIX MOMeLLeHWn. OH
ABNseTCA CBA3yOWMM 3BeHOM Mexay MCO 16000-1 n aHanMTUyeckumMmy npoueaypamMu.

[NpuMeHeHne HacToALEro cTangapTa npegnonaraeTt npeasaputensHoe o3HakomneHnune ¢ MCO 16000-1.

HacTtoawwmin ctaHgapT pacnpocTpaHAaeTcs Ha 3aMKHYTble noMelleHus, onucanHsle B UCO 16000-1 un
[1]: »unble goma C roCTUHbLIMKU, CNArnbHAMU, MAcTEPCKUMU, KOMHATaMu OTAbIXa, NOABaNamMmu, KyXHAMU U
BaHHbIMM KOMHaTamu; paboyme nomelleHns u paboune mecta B 34aHUSX, HE NOANEXalume KOHTPOM CO
CTOPOHbI KOMUCCUI MO GE30NacHOCTU U OXpaHe Tpyaa U 340POBbS B OTHOLLEHUW 3arpsi3HAIOLLUMX BELLECTB
(Hanpumep, oducbl U TOProBble MNOMELLEHUST); OOLLECTBEHHbIe 3A4aHua (Hanpumep, GOMbHULbI, LUKOSbI,
JeTckue cafbl, CNopTUBHLIE 3anbl, GUGNMoTEKN, pecTopaHsl U Bapbl, TeaTpbl, KUHOTEATPbI U NOMELLEHUS
APYroro Ha3HayeHus1); KabWHbI TPAHCMOPTHBIX CPEeACTB U 0OLLECTBEHHOTO TpaHCMopTa.

MeToaonorus nposeaeHusi otéopa npo6, NnpuBeaeHHAs B HACTOsILLEM CTaHgapTe, ocHoBaHa Ha VDI

4300, vactb 9 [11].
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HALUWOHANBbHBLIN CTAHOLAPT POCCUMNCKOWN ®EAEPAUUMN

BO3AYX 3AMKHYTbIX MOMELLEEHUA
YacTtb 26
OT60p Npo6 Npn onpepeneHun cogepxaHua guokcuaa yrnepoaga (CO,)

Indoor air. Part 26. Sampling strategy for carbon dioxide (COx).

Dara BBegeHns — 2016—12—01

1 ObnacTb NnpUMeHeHUs

Hacrosimii ctaHaapT ycraHaBnuBaeT OCHOBHBLIE MONOXEHUS, KOTOPbIe HEOGX0AUMO Y4nTbIBaTb NPU
NNaHUPOBAHNMKM U3MEPEHWII COAEPKAHNS ANOKCUAA yrnepoaa B BO3ayXe 3aMKHYTbIX nMoMeLueHun. B cnyvae
M3MEPEHUN, NPOBOAMMbLIX [N OUEHKM KavyecTBa BO3Ayxa 3aMKHYTbIX MNOMELUEHUIA, TLiaTenbHoe
nnaHuposaHue otbopa npob u BCel MEeToAONOrMN U3MEepeHuint umeeT 0coBoe 3HA4YeHWe, NOCKONbKY
pesynbTar MU3MEPEHMs] MOXET WMEeTb Janeko uayluue MocrneAcTBUs, Hanpumep  ykasbiBaTb
Ha He0OXOAUMOCTb PEMOHTA MOMELLEHUSA UK YCNELIHOCTb €ro BbINOMHEHUSA.

Henoaxoasiwas MeToamka naMepeHuin MOXeT NPUBECTM K UCKaXKEHHOMY MPeICTaBNEHMIO 06 UCTUHHBIX
YCNOBUSAX UMK, YTO Xy>KEe, MOJYYEHMIO OLUMGOYHBIX Pe3ynbTaToB.

Hacroawmin craHgapt He npuMEHAIOT NpU NPOBEAEHUUM U3MEPEHUA COAepXXaHUs MOHooKcuaa
yrnepoaa (CO) B BO3ayxe 3aMKHYTbIX MOMELLEHUMN.

MpumevaHne —Cm. 5.1.

2 HopmaTtuBHbIle CCbINKK

B HacTosiLem cTaHaapTe Mcnonb30BaHbl HOPMAaTUBHBIE CCbINKU HA Crieaylowmi ctaHaapT:
MCO 16000-1:2004 Bosayx 3aMKHYTbIX nomeLleHuin. Yacte 1. OT6op npo6. O6wme nonoxeHus (ISO
16000-1:2004, Indoor air — Part 1: General aspects of sampling strategy)

3 CsowcTBa, NpoUCXoXKaeHNe U pacnpocTpaHeHue AUOKcuaa yrnepoga

Ouokena yrnepoga (CO,, CAS Ne 124-38-9) sBnAeTcsi NpUPOAHbIM KOMMOHEHTOM aTMocdepHoro
BO3JyXa, B KOTOPOM E€ro NpUCyTCTBME, OLIEHUBAEMOE B eAnHNLIaX 0ObEMHON A0NU, B CPEAHEM COCTABNAET
HemHoruMm Gonee 0,03 % (4TO COOTBETCTBYET NpUBNU3MTENBHO MACCOBOM KOHUEHTpauuu 600 Mr-M‘3).
NamepeHHoe coaepxanue CO, B BO3ayxe 0ObIMHO NPUBOAAT B MUIIIMOHHLIX Aonsx (1 mnH ", kak 06bemHas
aonss B 1 MKMOJ‘II:-MOJ'II:'1), o6bemHas gons 0,03 % akeuBaneHtHa 300 mnH'. B cpede 3aMKHYTOro
noMeLleHuss HekoTopoe konuyectso CO, pearmpyeT ¢ Bnarom B aTMocepHOM BO3ayxe ¢ 0OpaszoBaHUEM
yronbHoi kucnotel. CO, — GecLBeTHbIN ra3, He UMEIOLMIA 3anaxa W BKyca, NMerko pacTBOPUM B BOAE M
XUMUYECKM cTabuneH npu HopmaneHbix ycrosusx. Monekyna CO, MOXET NOrnoTUTb YacTb MHPPaKpacHOro
U3MNy4YeHUsA, OTPAXKEHHOTO MOBEPXHOCTbIO 3eMnu B BUAE TEMSIOBOrO M3My4YEHWUs,, U 3TO CMOCOGCTBYET
NPOTEKaHMIO NpoLecca, OMNpeAeneHHOro Kak “napHuWKOBbIA 3dpekT”, KOTOpbIA BbI3biBAET rnobanbHoe
notenrnexHue.

Yrnekucnoln ras (CO,) urpaet OCHOBHYIO pOfib B MpOLECcCax >ku3HedeaTenbHOCT Ha 3emne. B
pesynbTaTe XU3HEeAEATENbHOCTU pacTeHuit (M3 YrMekucnoro ra3a u BoAbl No4 AEWCTBUEM CONHEYHOTO CBETA
B MPUCYTCTBMK XITOPOunna B Ka4ecTBe Katanusatopa), a TaKkKe opraHM4eckux coejMHeHUin (B OCHOBHOM
yrnesofoB) o6pasyeTcs kucnopoa, HeobxoAuMbll Ans Xu3HWM Ha 3emne. Bonee unu MeHee 0BpaTHbIM
aTomy ByaeT npouecc, npu kotopom CO, 06pasyeTcsa B BO3AYXe B Ka4eCTBE OJHOTO U3 KOHEYHbIX MPOAYKTOB
(B [ONOMHEHUE K BOAE) rOPeHMs yrneBoAopoaoB. JTOT NPOLECC NPOUCXOAMUT, BO-NEPBbLIX, BO BCEX TUMax
YCTPOMCTB, B TOM YUCNE B MeYax, B KOTOPbIX MPOUCXOAUT FOPEHUE, U, BO-BTOPbIX, OH UrPAET BAXKHYIO POrib B
meTabonuame >XuBblX opraHusmoB. [pu atom CO,, o6pasylowmiics B MeTabonuyeckux npoLeccax,
NnoCTynaeT B aTMOCKEPHbIN BO3aYX.

U3paHue opuumnanbHoe
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Y uenoseka BbigbixaeMoe KosnyectBo CO02 3aBWCMT OT CTeneHW u3nyeckoil akTBHOCTW. [ns
B3POC/IbIX /UL, MOXHO MNPeAnonoxuTb MOPSAOK Bblabixaemoro obbema CO2 no gaHHbIM, NPUBELEHHLIM B
Tabnuue A. 1 (cm. npunoxeHne A gns 6onee Nogpo6HOr0 06BLACHEHUS).

C MOMeHTa Havania uHaycTpuanusaumm cogepxaHme CO02 B aTMOC(EpPHOM BO34yXe HenpepbiBHO
nosbiwaetca. Mecta u3mepeHuss C02 B NpowioM 06bIYHO BbIGUPaANUChL PSAOM C METEOPOsIOrMYecKUMMU
CTaHUMAMM W OblIN PacrnonoXeHbl B perMoHax C YUCTbIM BO34yXoM. OAHO M3 CaMbIX W3BECTHbIX MeCT
nsmepennss C02 HaxoanTcs Ha MayHa-/loa Ha [aBalisix. Tam, He3aBWCMMO OT MECTHbIX BblopocoB CO02,
cofepxaHue yBenuuunocb, Hanpumep, ot 316,0 maH'lB 1959 roay go 369,4 mnH'l B 2000 rogy [13]. 3T0
3HauuUT, YTO yBennuyeHne 6b110 Ha 53,4 MAH'L wam npupocT 3a rog coctasun 4,1 %o Tak kak C02 aBnseTca
coefIMHEHUEM, BAUAIOLWMM Ha KNMMaT (NapHUKOBLIA 3hdeKT), POCT ero coAepXaHus Bbi3blBAeT GOMbLIOE
6ecnokoiicTeo. B6aM3M MCTOYHMKOB BbIGPOCOB, HanpuMep B 6OMbLUMX FOPOAAX C MHTEHCUBHLIM ABMKEHNEM
TpaHcnopTa W ObITOBBIMK NOXapamn WM NPOMBIWIEHHBIMY YCTAHOBKAMW TFOPEHNS, MOXET BCTpeyaTbCs
3HauMTenbHO 60nee BbICOKOE codepxaHue yrnekucnoro rasa. o atoi npuunHe cogepxaHve CO02B KenbHe,
pasHoe npubnunsnTensHo 400 MAH, B cpegHem npumepHo Ha 10 % Bbiwe, Yem Ha [aBaiisix (cm. puc. 1).

1973 1975 1977 1979 1981 1983 1985 1987 1989 1991 1993 1995 1997 1999 2001
YYYY

(PQr - o6bemHasn gons C02, YYYY- rog, 1- KénbH (FepmaHus),

2 - BectepnaHg (Fepmanus), 3 - lasaiin (CLUA)
PucyHok 1- CpeAHerofoBble 3HaueHUst cogepxarnsi C02B aTMOC(HEPHOM BO3AyXe B Pas3/INYHbIX MECTax

Takve ypoBHu cogepxaHuss C02 B aTMOCIEpPHOM BO3AyXe He OKa3bliBalT NPSIMOro Heb61aronpUSATHOIO
BO34EeNCTBNA Ha 340poBbe nofeii. O6GBLEKTUBHO W3MeprMble BO3AENCTBMA He HabnwogalwTca npu
copepxaHun CO02 oT npubnmsmtensHo 5000 go 10000 mnH'L MposiBNsiOWMECs BO3AENCTBUS NpU TakoMm
cogepxaHmn CO02 3akI4alTca B YBE/IMYEHUN HACTOTbl AblXaHUS, W3MEHEHUAX PH KpPOBW U CHMXXEHUN
ousmyeckoin aktnBHocTn. Mpu cogepxaHnn CO2 B okpyxatowem Bosgyxe 6onee 15000 mH 1 ctaHOBMTCA
TpyaHee pAplwatb, a cofepxaHve CO02 Bbiwe 30000 MAH'1L MOXeT Bbi3BaTb [OMOBHble 6onv ©
ronosokpyxeHue. Mpu cogepxaHnn CO2 B Bo3gyxe oT 60000 go 80000 MAH'1l moryT Habnwgartbca noteps
CO3HaHUs 1 cmepThb [14].

B BO3ayxe 3aMKHYTbIX MOMeELLEeHWn BcrefcTBuMe BO3A4yx0O6MeHa uyepe3 BeHTUNAUMio OyaeT TO xe
cogepxaHne CO02 4to U B atMochepHOM BO3Ayxe. OJHAKO 3TO NPUMEHVMO TOJSIbKO €C/IN B KOMHATE HeT
nornotuteneit wanm nctouHmkos CO02. MNornoTutenem Yraekncnoro rasa sBAseTcs, Hanpumep, KupnuyHas
Knagka C LWesfoYHbIMU COoeAMHEeHMAMU B cocTaBe. [NnaBHbIM UCTOYHMKOM CO02 B nOMeLeHMM 0ObIYHO
agnaTca nogn. CogepxaHne CO2 3aBUCUT OT KO/MYECTBA Jllofeil B NMOMELLEHWM W OT MHTEHCUBHOCTYU
BEHTUNAUMM B HeM. Hanpumep, B Cnyvae OECATU Pas3/iMYHbIX U3MEPEHWIA B TEYEHWEe HOYM B 3aKPbITON
crnasibHe, rae HaxogaTcs ABa YesioBeka, MakcumasibHoe cogepxaHne CO02 6bi10 mexay 1200 n 4300 maH'l
[15]. C 3akpbITbiMY OKHaAMW W NOMYOTKPbLITON ABEpbl MakcuMasibHoe cogepxaHne C02 cocTaBUIO TOJbKO
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1700 mnH"L B Bo3ayxe odmncos 6bi10 n3MepeHo cogepxavve C02B 630 Toukax, v OHO cocTtasusio ot 350 fo
2350 mMnHl1l (B cpegHeMm: 555 MnH'D), ObinM HalifeHbl CYWECTBEHHblE pasNyUsa Mexay ecTeCTBEHHO
nposeTpuBaembIMu 3gaHusaAMu (B cpegHem: 750 mAaH'l C02, n =300) n 3gaHuaAMKU, 06OPYAOBaHHLIMU
KoHanumMoHepamun (B cpegHem: 465 mnH'l C02 n= 330) [16]. B Bo3gyxe ochmcoB 6ObIIO TakkKe MOSTy4EHO
cogepxaHne C02 ot 400 go 800 mnH'l [17]. Ecnn B knacce ob6bemom 200 M3 3aHMManncb 45 4enoBek C
3aKpbITbIMU  OKHaMU W KPaTHOCTbK BO34yx006MeHa npubnamsntensHo 1uy~1, TO no npowecTBun 1y
cogepxaHne CO02 6bi10 npubnusntensHo 3000 maH"l [18]. Mpu Takom pe3ynbTaTe pPEeKoOMEHAYHT
o6ecneuntb AOCTATOYHYI0 BEHTUASALMIO.

B npunoxeHun A npuBefeH pacyeT Tpebyemoi XapakTepUCTUKM BEHTUNALUM nomelleHus. HecmoTps
Ha To, uTo CO2 HenpepbIBHO yaanseTcs U3 Bo3gyxa MOMELLEHUss B c/lyyae MPUHYAMTENbHOW BEHTUNAUNK,
ero yganeHue fydile BCEro AoCTUraeTcs B MOMELLEHMAX C eCTeCTBEHHON BeHTunsauueli 3a cyeT ObICTPOro
BO34yX00OMeHa Mpu OTKPbIBAHWM Kak MOXHO 6O0NbLUEro 4Mc/ia OKOH Yepe3 perynsipHbie WHTepBasbl
BpeMeHU (CM. pUCYHOK 2). OCOB6EHHO 3TO OTHOCUTCH K BOMBLUMHCTBY LUKO/IbHbLIX KabuHeToB [19].

09:45 10:15 10:45 11:15 11:45 12:15 12:45 13:15 13:45
10:00 10:30 11:00 11:30 12:00 12:30 13:00 13:30 14:00

yy'.MM

(pnu - o6bemHana gonsa C02; 0- Temnepartypa; U4.MM- Bpewms;

0 - TemnepaTypHble AaHHble (MO NpaBoi opguHaTte); 1, 2, 3, 4- noHmxeHne o6beMHol gonn C02npu
OTKPbITUM OKOH (MO NIEBOW opAnHaTe).
PucyHok 2 - 3mepeHune copepxaHns C0O2B LKO/bHbIX Knaccax C GbICTPbIM BO34yX006MEHOM B TeYeHWe 5 MuH C
OTKPbITOl BXOAHON ABEPbIO 1 OKHAaMKM B nepepbiBax nocse 45 MuH ypoka. O6beM nomeLleHus cocTasnsieT 155 m3,
BO BpeMsi ypoka B knacce 6bi1o 28 uenosek [19]

B HekoTopbIX cnyyasx Ha cogepxaHne CO2Takke MOryT BAUATb W ApyrMe WCTOYHWKM Kpome ftofei.
Bonee TOro, B 3aMKHYTOM MOMELLEHUM YaCTO MNPOMCXOAAT MPOLECChl TOPEHVs.  YINEeKUcnbii  ras,
obpasoBaBluMiica Npu 3TOM, nonagaeT BMecTe C APYyrMMU NPOAyKTaMu TOPeHUs B BO3AyX 3aMKHYTOro
nomMeteHns. OCHOBHbIMW WUCTOYHUKAMW MPOAYKTOB T[OPEHUA B 3aMKHYTOM MOMELWEHUN ABNSAOTCA,
Hanpumep, TabauHblii AbIM, OTKPbITbI OrOHb MPU MNPUrOTOBAIEHMM MULM W OTONWTE/IbHbIE NPUGOPbLI UK
ropswme ceeun. O6pasoBaHne CO02, Bbl3BaHHOE TakMMU MpoLeccaMmu, MOXeT ObiTb CMPOrHO3MpPOBaHO, U
BblAeNeHNs MOryT OblTb yAaseHbl C MOMOLLbI0 BEHTMAAUMW. B pegkmx cnyyasx BCTPeYaloTCs CKpbiTbie
MCTOYHNKM C 02, Hanpumep yTeukn B [bIMOXOAE.

JononHutensHblil BKNag B cogepxaHne CO02 B BO3gyxe 3aMKHYTbIX MOMELLEHWU BHOCAT pacTeHus. B
TeMHOEe BpeMsi CyTOK pacTeHUsi Takxe BblJeNsaT Hebosblloe KOMMYEeCTBO YINekucsoro rasa. Mcxogsa w3
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nUTepaTypHbIX AaHHbIX, MOXHO OLIEHWTb BblAENEHMe YrNeKUCrnoro rasa B pacyeTe Ha nnowadb NUCTLEB
pacTeHuit 1 4vacbl, NPOBEAEHHbIE UMW B TEMHOTE, M OHO COCTaBMNO npudbnuautensHo 400 MI/M>Y [21].
[ns nnowaan nucTees 1 M° 3TO COOTBETCTBYET MPUMEPHO 1 % 06bema YrMeKUcrioro rasa, BblgblXaeMOro
B3POCIbIM YENOBEKOM B Yac. OTO CPABHUTENBLHO HEBONbLLOK 0BBLEM, U OH K TOMY XKe y4acTByeT B NpoLecce
droToCUHTE3a, NPONCXOASALLEM B PACTEHUAX HA CBETY.

4 MeToguka usmepeHum

CyLLecTBYeT HEeCKONMbKO MEeTOAOB ANA W3MEPEHWA COAEPXKaHUA YIMEeKUCnoro rasa B BO3AyXe
3aMKHYTbIX nomMewieHunii. CambiM  LUMPOKO  pacnpoCTPaHeHHbIM METOAOM  U3MEpEeHui, B Crydae
aTMoC(epHOro Bo3ayxa, SIBNSETCA HeAWCNEPCUOHHAsA MHApakpacHaa cnekTpomeTpua (HOWNC) [22], [23].
Kpome TOro, 4acto ucnomnb3yloT OTO-aKyCTudeckyto crektpockonuio (PAC). B atom metoge 3Heprus
BO30YXAeHUs, NornoweHHas B uHdpakpacHoi obnactu, npeobpa3oBbIBAETCA B aKyCTUMECKUI curHan [24].
N3amepsembln curHan nornoweHnas CO, BbIAENAETCA C NOMOLBID y3KkononocHoro WK-cunbtpa ¢
MaKCMMYMOM NPOMyCKaHUA Npu AnvHe BOMHbI 2270 om™. Ona oboux meTonoB HeobxoaMMa KOMNeHcauus
BNMAIOLWMX 3DPEKTOBR, B HACTHOCTM BOAAHOTO napa, npu kanmbposke.

M3meputenbHble npubopbl, paboTtatowme no metogy HAMNC unu SAC, no3sonsoT LOCTOBEPHO U
HenpepbiBHO onpeaenats CO, B AnanasoHe namepeHuin oovemHon gonum ot 1 go 5000 MIH .

Mpu nepsuyHOM u3mepeHun CO, B MNOMELUEHUM MOTYT TaKXKe WCMOoNbL30BaTbCA NPOGOOTOOpPHLIE
Tpy6ku. Mpo6ooTGOpHLIE TPYOKM ANs KPAaTKOBPEMEHHbLIX UBMEPEHUIA, Yepe3 KOTOpbIE BO3AYX NPOKAYNBAETCA
C NOMOLLbIO CUMb(OHHOTO HACcoCa, BblAAKT N3MEPEHHOE 3HAYEHUE B TEYEHUE HECKONbKUX MUHYT, TOraa Kak
B cnyyae Auddy3noHHbix npobooTOOpHbIX TPyGOK € HEnOCpPeACTBEHHbLIM OTCYETOM MOKasaHui Ans
usmepennsa TpebyeTca HecKkonbko 4acoB. lMpoGooTOopHbie TPyOku, Mcnonb3yemble Ans onpeaeneHus
KOHLeHTpaLuMin B uccnegyemom 3amkHyTOM NOMELLEeHUU, UMEIOT Ananas3oH usmepeHun obbemHon gonu CO,
oT 100 g0 3000 mnn™ [25].

B meToauke KOHTpoONa kavecTBa BO3Ayxa 3aMKHYTbIX NOMELLEHUN NPUMEHSIIOT AATYMKU YrIIEKUCNOro
rasa [Ans KOHTpomns npubopamM BEHTUNAUMKM U KOHAMLMOHMPOBaHWA Bosayxa (npubopel BKB). B
JOMONHEeHWe K AaTtuMkam wu3bupatenbHOro AeWCTBUSA, KOTOpble paboTalT MO NpUHLMNY NOrNoLEeHUs
B MH(paKpacHoW oGnacTu cnektpa ¢ ABYMS KaHanamu, MOryT ObiTb NPUMEHEHbl 3MeKTPOXUMUYECKUe
JaTyuku U NoNynpoBOAHUKOBLIE AATHUKM ANA KOHTPOMA KavyecTBa BO3AyXa B 3aMKHYTOM MOMELLEHUU. ITU
JaTYMKU HE npeaHasHayveHbl AnsA usmepenuss CO, COrnacHoO HaCTOsILLEMY CTaHAapTy.

[nsa 6onee noagpobHoi uHbopMaLMm 0 METOZIE aHanM3a cM. npunoxexue C.

5 NMnaHupoBaHne n3MepeHun

5.1 O6wume nonoxeHus

B pasgene 3 ycTaHOBNEHO, YTO YINEKUCMbIA a3 B BO3AYyXe 3aMKHYTOrO MOMELUEHUSI HEU3BEXHO
NPUCYTCTBYET Kak NMPUPOAHBLIA KOMMNOHEHT aTMoctepHOro Bo3ayxa, OH Takke BblAENAETCA B pesynbrare
KU3HEAEATENbHOCTU NIOAEN U NPOLECCOB FOPEHUS C OTKPLITBIM NnameHeM. MOCKONbKY 3TU UCTOUYHMKM HE
OTHOCATCAA K HENPEPbLIBHLIM U MOCTOSIHHLIM, 3TO O3HAYaeT, YTO He crneayeT O0XuaaTb MNOCTOSIHHOIO
coaepxanua CO, B BO3yxe NOMELLUEHUSI U OUYEHb BaXXEH BbIOOP NPaBUNBLHON METOAONOMMU U3MEPEHUIA.

Ecnu npepnonaraetcs Takke u3MEpATb COAEpXaHMEe MOHOookcuaa yrnepoga (CO), Hacrosiumii
CTaHAapT He roauTCcA ANA NNaHUupoBaHWUS M3MepeHun ero coaepxanusn. CO apnaeTca 6GecuBeTHbIM U
BbICOKOTOKCUYHbLIM Fa3om 6e3 3anaxa, KOTOpblii MOXET Bbi3biBaTb BHE3anHyld GonesHb M cmepTb. OH
obpasyeTcs B nNpoLeccax HEMOHOrO CropaHusi U MOXET 3arpsi3HUTb BO3AyX B NOMELLEHUU U3-3a HanWUuus
Jedpekta B AbIMOXOAE UMM NIIOXOW TAMM B AbiMoxode neyn. CO MoxeT ObiTb U3MepeH G NOMOLLLIO CEPUIHO
BbINYCKAaE€MbIX ABTOMAaTU3MPOBAHHLIX U3MEPUTENbHbLIX NPUOOPOB MMM MHAWUKATOPHBLIX TPYOOK C NPSIMbIM
0TCYETOM (peaen UaMepeHuit NpUBINIUTENBHO OT 2 10 60 MITH ") (CM. Taoke npunoxexue C).

5.2 Llenb namepeHunit u npeaesibHbie 3HAYEHUA

5.2.1 O6wme NONnoXxeHus

Mepen npoBegeHUeM U3MEPEHUI B BO3AYXE 3aMKHYTLIX MOMELLEHUI HEOOX0AUMO YETKO OnpeaenuTb
ux uenb. B cnyyae Heob6xoaMMOCTU OnNpeaeneHus auokcuaa yrnepoga tpebosanus, onpeaeneHHoie B 5.2.2
n 5.2.3, ABNAIOTCA NPUOPUTETHLIMMU.

5.2.2 PaccMmoTpeHue COOTHOWEHUS C YCTAHOBIIEHHbIM NpeaesibHbIM 3HaYeHnem

YpoeeHb cogepxaHua CO, 4acTo UCMONb3YIOT B Ka4eCcTBe 00WEero MHAUKATOpa 3arpsaAsHeHus Bo3yxa
QHTPOMOreHHOro NPOUCXOXKAEHUSA B NOMeLLeHUn. OCOBEHHO B MOMELLEHUAX C €CTECTBEHHOW BEHTUNSILUEN,
KOTOpbIE PErynspHO 3aHUMaeT OTHOCUTENbLHO BONbLUIOE KONUYECTBO Nioaen (Hanpumep, KNaccHble KOMHATbI
UnNu ayanTopun) yCTaHOBMEHHOE NpeAenibHoe 3HAYEeHUe MOXET 3HAYUTENbHO NPEBLILLATLCA NPU OTCYTCTBUU
HeoBXxoauMOi BEHTUNALMK. 3agaHue, a Takke TeEXHUYeckue TpeboBaHNAa AnNsS NPOeKTUPOBAHUS BEHTUNALUK
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U CUCTEM KOHAULIMOHUPOBAaHUSA Bo3ayxa npueeaeHsl B DIN 1946-4 [5] ¢ DIN 1946-6 [6] u cceinkax [20], [29],
[30].

CoaepxxaHue CO, B BO3yXe HENCNOMb3YEMOro NOMeLEeHNs OBbIMHO HE MpPeBLILIAET ero coaepkaHus
B atMocdepHoM Bo3ayxe. OAHaKo 3Ta cuTyauus OObIMHO M3MEHAETCS Npu SKcnnyaTauuu nomellexus. B
MCMOSb3yeMmblX MOMELLEHUAX FMI0AN ABMATCA MaBHbIM UCTOMHUKOM BbigeneHus CO,, ecrnu OTCYTCTBYIOT
MCTOYHWKM, OnucaHHble B pasgene 3. lMonyyeHHoe npu 0BCnefoBaHWM OPUEHTUPOBOYHOE NpefenbHOe
3HaveHue cogepxaHus CO, MNOITOMY MMEET CMbICT TONbKO B OObIYHLIX YCMOBUSX MCMOMb30BaHUSA
MOMELLEHNA W C OObIYHbIM YUCAIOM XUMbUOB. [0 Hayana WU3MEPEHUA MOMELLEHWE WHTEHCUBHO
NPOBETPUBAIOT B TEYEHUE HECKONbKMX MUHYT, MPEANOYTUTENIbHO NyTEM MEepeKpecTHON BeHTunsuumn. Ecnm
LienecoobpasHo, yYMThIBAKOT APYrMe UCTOUHUKM BelaeneHns CO, 1 uX XapakTepUCTUKN.

Ecnu npu pasnuuHbiX yCNOBMSX 9KCMyaTauuum NOMELUEHWIA MOCTYNAalT KOHKPETHbIE anobbl OT
obutatenen, To npoBoaAT oT6op NPod TaKkKe 1 NpU 3TUX YCIOBUSIX.

Mpu onpeaenexnun cogepxanust CO, B NOMELLEHUSX, NPOBETPUBAEMBIX C UCMONBL30OBaHWEM NpUBOpPoB
BKB, BO BpemMs U3MepeHuii OHWM AOJKHbI paboTaTh NPU 0ObIYHLIX YCIOBUSX.

5.2.3 UccneaoBaHue BEHTUNALMU B NOMELLEHUMN

CO, u3-3a ero WHepTHbIX CBOMCTB M MPOCTOr0 aHanusa MOXeT ObiTb NPUMEHEH Ans onpeaeneHus
BO34yx000MeHa B NOMELLeHUN. [ns 3Toro B OTCYTCTBUE obuTaTenei NoMeLleHus B BO3AYX AOMOSIHUTENbHO
BBoAAT CO, Ansa aoctmxeHusa cogepxkanus CO; 3Ha‘-WITeJ'II:H0 GonbLue 06bIYHOrO COaepXKaHusi B BO34YXeE.
ObbemMHas gonsa He goskHa npesbiwats 20000 MIH " YposeHb BO34yx000MeHa MOXeT ObITb onpeaeneH
no yobiBaHuio cogepxanust CO, co BpemeHem. Bonee no,qpoGHaﬂ uHpopMauus npusegeHa s MICO 16000-
8, rae Take npueeaeHbl npeaens! ucnonb3osaHua CO, Kak raza-nHauKaTopa.

Mpu onpegenenun coaepxaHus CO, B MOMELLEHUW MpeanonaratroT, YTO BO3AYX B HEM O4HOPOAHO
pacnpeneneH, T. e. coaepxxaHne CO, oAnHaKoBOE BO BCEX Toukax. OgHaKo 9T0 He 06s3aTenbHO, 0COGEHHO
B Cny4Yae NPUHYAWTENbHO BEHTUNMPYEMbIX nomelieHuin. OCoBeHHO B O4eHb BGOnbLUMX MOMELLEHURX,
Hanpumep B ayauTopusx, 6onbLumnx nomeLleHusax 6e3 neperopogok Unu yrroBbIX KOMHaTax, B 3aBUCUMOCTH
OT NOMOXEeHUA OTBEepPCTUN ANS NOAABAEMOro M OTXOAALLEro BO3AyXa, a Takke OT Tuna YCTaHOBMEHHOro
o6opyaoBaHusi MOryT 06pa3oBbIBaTLCA “MEPTBbIE 30HbI”, B KOTOPbIX YMEHbLLEH BO34YX00OMEH.

Ons npuHYAMTENbHO BEHTUNUPYEMbIX NOMELUEHW 9PEKTUBHOCTb BEHTUNSILMU g BbIMUCHASIOT MO
dopmyne (cm. EH 13779 [3])

Pera — Psup
g =24 5B M
Poa — Psup
roe
Pera — o6bemHas gaonsa CO, 0TxoAdALLEero BO3yxa, B 00bEMHbIX NPOLIEHTAX;
Psup — o6bemMHas gona CO, nocrynaiouero Bo3ayxa, B 00beMHbIX NpoUeHTax;
Poa = obbemHas gons CO, Bo3gyxa 3aMKHYTOrO NOMELLEeHUs, B 00 beMHbIX NPOLEHTaX.

ObdheKTUBHOCTL BEHTUNALMKM paBHA eauHUUe, Koraa coaepxxaHue CO, B OTX0AALWEM BO3AyXe U B
BO3AyXe 3aMKHYTOr0O NOMELLEHMSI B 3a4aHHOM Touke OyaeT oauHakoBbiM. OAHOPOAHOCTbH BO3AYLUHOMO
pacnpezeneHus B NOMeLIEeHU MOXeET ObITb onpeaeneHa nyTem usMepeHun cogepxanua CO,, cneayowmx
Apyr 3a ApYroM BO BPEMEHN B Pa3HbIX TOYKAX NOMELLEHUS.

6.3 Bpema npoBeaeHUA U3SMEpPeHun

BpeMms npoBeaeHUs U3MepeHuii onpeaenseTca ux Lenbio (cMm. 6.2).

Ecnu uenb u3MepeHun 3aKnioyaeTcsi B OnpeAeneHun TurmeHndecku 6Ge3onacHbiX yCnoBui no
cogepxkanuto CO, B nomeweHun (CcM. 5.2.2), TO HeNpepbIBHO PerucTpupylor cogepxavmne CO, B
onpeaeneHHoe Bpems B 0ObIYHbLIX YCNOBUSIX NPOXXUBaHUA (NpebbiBaHue obutaTeneii), Hanpumep BO BpeMSA
oObl4HOTO nepuoga  skcnnyatauum nomelueHuss. M3amepeHue  HauuHaAKT  MOCNe  MHTEHCUMBHOIO
NPOBETPUBAHUSI MOMELLEHUA TaK, 4TOObl HavanbHOW TOYKON ObiNO cogepxaHue CO, B aTMOChEepHOM
BO34yxe. B 3aBUCMMOCTM OT YpOBHA MOCTOSHHOIO BO3yxooOMeHa BO BpeMeHu coaepkaHne CO,
yCTaHaBNUBAETCA Ha NOCTOSIHHOM YpOBHe Gonee unu meHee 6bICTPo. Ecnu BO3ayx006MeEH U3MeHsAeTCs npu
OTKpbIBAHMU OKOH WNWU ABEpel, TO 3TO CTAHOBUTCHA Cpa3dy 3aMeTHO NO najeHuio curHana (cm. puc. 2). B
NPUHYAUTENbHO BEHTUNUPYEMbIX NOMELLEHUsAX usMepeHue ¢oHoBoro cogepxkaHuss CO, B HesaHATOM
KOMHaTe BbINONHAT npuMepHO Yepe3 1 4 nocne 3anycka o6opyaosaHus BKB u 3atem B nmpucyTcrBum
nonb3oBaTenei MNOMELLEHUs,, KaK B Cryvyae C MOMELUEHWEeM C €CTEeCTBEHHOW BeHTunsuuen. B oboux
cnyyasx, 4tobbl onpeaenuTb Bknag arMmocdepHoro Bosayxa B coaepxaHue CO, B MOMeLLeHuu,
HeobX0AuMMO onpeaenuTbL €ero CoAepXKaHuWe B aTMOCEpHOM BO3Ayxe HeAaneko OT MOMELLEHUs |

" 5ra KOHL|EHTpayusa ABNSAETCA YeTbipexKpaTHBIM 3HaYeHneM cogepxanusa CO2 B Boanyxe pabouyeit 30HEI AGW
(NpefenbHO JoMNycTUMas KOHUEHTpauua 3arpasHeHuid B Boaayxe pabodeit 30Hb!l, 5000 MnH "y  gonyctMa ueTkipe paza
B TeYeHUe pacnpefesieHHbIx No paboveit cMeHe NepuofoB, KaxXablii U3 koTopbix Anutcs 15 muH (TRGS 900 [7] u [20]).
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npubnNU3UTENBLHO B TO XK€ BPEMSI, YTO U U3MEPEHME BO3AyXa B MOMELLEHUU UNK, NO KpaiHel Mepe, B TOT e
AeHb. Ecnu a¢hdekTUBHOCTL BEHTUNALUKU B MOMELLEHUU A0IDKHA ObITh OueHeHa (cM. 5.2.3), To cogepxanue
CO, perucTpupyloT HenpepbiBHO. [pu onpeaeneHnm BO3AyxooOMeHa perucTpaumio 3HaueHuin cogepxxaHus
CO, HauuHaloT npubnuautenbHo yepe3 15—30 MuH nocne BBeAEHUs] AONONMHUTENbLHOro o6vema CO, B
BO3AyX MOMELLEHUS U €ro OAHOPOAHOro pacnpeaerneHusi ¢ UCNOMb30BaHMEM HaCTOMIbHOrO BEHTUMATOpPA
(cm. NICO 16000-8). Ecrnin onpeaensiioT 3¢h(PEKTUBHOCTbL BEHTUISAIUMM B MOMELLEHUM C NPUHYAUTENbHON
BEHTMNAUMEN, B MPUCYTCTBUU ero oburtarenen, 10 coaepxaHme CO, uU3MepseTca B pasfUYHbIX TOYKax
nomeLueHusa nocne 3anycka npubopos BKB npubnusutensHo yepes 2 u.

Ecnu pomkHbl ObiTb onpeaeneHbl XapakTePUCTUKM UCTOUHMKA BblAENEHUS UNU €CNU B NOMELLEHUN
npeanonaraeTc CKPbITbIA UCTOYHWUK OTXOASILUMX rasoB ropeHusi, To cogepxaHue CO, HenpepbiBHO
pPerucTpupyloT B Te4eHuu Gonee AnMTensHOro BpemeHu. TOUHbIM Nepuoa BpeMeHn B NioboM cnyyvae MOXHO
onpeaenutb 3apaHee, 0AHAKO C HEKOTOPbIMU TPYAHOCTSIMU, OH AOIDKEH ObiTb BbIOpaH Tak, 4YToOblI BpEMS
aKTUBHOCTU MOTEHLIMANBLHOIO UCTOMHMKA HaxoAWNOChL B npejenax nepuoaa uaMmepeHus. Takum obpasom,
npocneauTb yTeuyky B AbIMOXOAE B XMUIbIX NOMELLEHUSX BHE OTOMUTENbLHOTO CE30HA MOXET OblTb OYEeHb
TPyaHo.

5.4 MecTO nsmepeHui

OObIYHO ANA NMoMelweHust nnow@aabo 50 M’ AOCTAaTOYHO OAHOIW TOUKU orbopa npo6; ee cneayer
pacnonarate Ha BbicoTe 1,50 M OT nona u Ha paccTostHUK, NoO KpanHen Mmepe, 1-2 M OT CTeH. AnA KoMHaT
fonbLlero pasmepa AOMKHO ObiTb Gonblie Touek orbopa npo6, 4TOObLI rapaHTUpoBaTb, YTO MniOOble
rpagueHTbl cogepxaHuss CO, Oyayt onpeaeneHol. 3TO 0COGEHHO HeoOXO0AMMO mpu onpeaeneHuun
3(eKTUBHOCTM BeHTUNAUMKU. UYTOObI M30ExXaTb NpPAMOro BMUSIHUA HA pesynbTaTbl  U3MEpPEHUi
BblAbIXaEMOro BO34yxa Haxoaslumucsa BONU3M nioabMu (B BbiAbIXAEMOM BO3Ayxe Obifo YCTAHOBAEHO
npudnusutensHo 40000 mnH CO,), AOMKHO ObIThb rAPAHTMPOBAHO AOCTATOMHO DOOMNbLUOE PaCCTOsSHME OT
n3MepuTenbLHOro npubopa. 3T0 Takke OTHOCUTCA K NPOGOOTOOPHMKY BO BPEMS BbINOJIHEHWSA U3MEPEHUI NPK
nepeaBwxeHnn obutatenen (paccrosHme npobooTOOPHOro yCcTponcTea ot nmogen 1,5 80 2 m).

B noucke CKpbITOrO MCTOYHUKA OTXOASILLMX FA30B rOPEHUS B MOMELLIEHUU NONOXEHMe NnpoboOTOOPHOM
Hacagkn U3MepuTenbHOro npubopa AOMKHO MEHSATLCA NO npowecTtBuM 5-10 MUH Ang TOro, YyTtoObl HANTH
MECTO C CaMbIM BbICOKUM coaepxaHuem CO, u TakuM 06pa3om NonyunTb NPU3HAK NOKANM3aLumn MCTOYHUKA.

Koraa usmepeHus npoBOASIT B NPUHYAUTENBLHO BEHTUIIMPYEMbIX MOMELLEHUAX, HE0OX0AUMO NPOBECTU
U3MEpPEHUE B TOMKE, rAe NOCTYNAaloWMn CHapyXXn CBEXMIA BO3AyX NonagaeT B NOMELUeHne, YTo0bl OLEHUTb
nobble noctynawowme 3arpssHeHus. Takue 3arpsasHeHus MOryt ObiTb  CNeACTBUEM  peuMpKynauuun
BO3AYLUHOrO MOTOKA B MOCTYNAloOWEM BO3AyXe WIU 3arpASHEHUA CBEXEro BO3Ayxa, Hanpumep wus-3a
OnM30CTN 3NEKTPOCTaHUMUIA MU KU3-38 UHTEHCMBHOIO AOPOXXHOMO ABMXEHMUA. YpoBeHb cogepxaHua CO; B
CBEXEM NOCTYNaloLWweM BO3ayxe MOXET ObITb onpeeneH no u3mMmepeHusam atmocepHoro Bo3ayxa.

5.5 MpoBeneHue namepeHun

Kpome npeaBapuTenbHbIX W3MEPEHMI C nomouwbio Npo6GooTOOpHLIX TPyboK (CM. pasgen 4),
cogepkaHne CO, B BO3JyXe MOXET HEMNPEepbIBHO PErucTpupoBaTbCA C NOMOLLBLIO ABTOMATUYECKOrO
npubopa. 3T0 AaeT BO3MOXHOCTb NPOCNEAUTL U3MEHEHWE BO BpPeMeHU coaepxaHua CO, B BO3ayxe, 4TO
HeobxoAuMO AnA MONy4YeHUs pekoMeHJauuid No ONTUMANbHOMY pexumMy BeHTunsauuu. Kpome TOro, B
3aBMCHMOCTM OT MOCTABMIEHHOrO BOMPOCA CpefHee 3HaveHue coaepxanuna CO, B BO3AyXe Taloke MOXET
GbITb NONYYEHO NO YCPEAHEHHON KPUBOW B UHTEPECYIOLLIUIN NEPUO] BPEMEHU.

5.6 MpeactaBneHue pe3ynbTata U3MEepeHUi U HeonpeaesieHHOCTb

Mpu nnaHMpoBaHUM U3MepPeHUs HeoBXOAMMO YCTAHOBUTb, Kakum cnocobom AomkHa ObITb onucaHa
HeonpeaeneHHOCTb U3MEPEHUS M KakUe XapakKTepuCTMKW cneayeT ucnonb3oBaTb NpU nNpeacTaBneHuu
pe3ynbTaToB B MpOTOKOne. Hanuume HeonpepeneHHOCTEW W3MepeHunt Hen3bexxHo. OHu 00yCrnoBneHbl
OrpaHW4eHHblIM  06bEeMOM  M3MepeHuin W HeOoNpeAeneHHOCTbild oTbopa M aHanusa  npoO.
Ha npeactaBUTENbHOCTL €AWHUYHOTO U3MEPEHUst BIUSIIOT U3MEHEHUS COAEpXXaHWs BO BPEMEHW U B
NPOCTPaHCTBE.

Kpome CCbinkM Ha NpUMEHAEMbIA METOA aHanu3a, NPOTOKON WU3MEPEHUN [AOIMKEH CcoAepXarb
onucaHue MEeTPOSIONMYECKUX XapakKTepUCTUK, AENCTBYIOLUMX HA MOMEHT Hadana WUMEPEHUW, B NEPBYIO
ouepeab npeaenoB 06HAPYXEHUS U KONMYECTBEHHOTO onpep,eneHMﬂ“.

PesynbTaTbl U3MEPEHUIA, KaK NPaBUNO, NPEACTaBNSAIOT B MUMNUOHHBIX A0NAX (CM. pasaen 3).

Mpu npeacraBneHun pe3ynbTaToB U3MEPEHUI 3HAYeHUs OObIMHO MPUBOAAT Takum 0Opasom, 4ToObI
nocneaHun AecATUYHbLIM paspag  (3Havawas uudgpa) OAHOBPEMEHHO OoTpaxasn nopsAoK 3HayeHus
HEoNPEeAENEHHOCTN U3MEPEHUS.

5.7 Ob6ecnevyeHune kauyecTBa

Y MMpepen o6HapyXeHWS — 3TO HaWMeHblLEe 3HaYeHWe, KOTOPOe MOXET GbiTb 0BOCHOBAHHO MPUMUCAHO
(oTnnyaeTca oT npefena obHapyXeHUs) onpefenseMoil BenuunHe C AOBEPUTENbHOW BepoATHOCTHIO 95 % (cM. VDI
2449, yacTb 1 [8] n VDI 2449, vactb 2 [9]).
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B 3aBMcuMOCTM OT Lienu n3MepeHun crneayeTt onpeaenuTb npoueaypy noAroToBKM NOMELLEHUS nepes
NPOBELEHNEM U3MEPEHWI, BPEMS Ha4ana M3MepeHuii, NpoAOIDKUTENBHOCTL 0TOopa Npo6, NepMoanYHOCTL
M3MEpPEeHUn, a Takke MecTo ux otbopa. Bo Bpemsi usmepeHuin cnegyeT cobnogatb YCTAHOBMEHHbLIE
npefencHble YCrMoBUSE M TOYHO WX 3anuCbiBaTb, OCOOEHHO COCTOSIHUE BEHTUNSILUMOHHOW CUCTEMBI
1 BO3MOXHOTO Hanuuusi UCTOYHMKOB BbigeneHus CO, B 3aMKHYTOM TMOMELLEHUU, BKMKOYasa NOObIX
nonb3oBaTenen KoMHaTbl. ®OpMYy NPOTOKONA WM3MEPEHWi Cneayetr OnpeaenuTb Mpu COOTBETCTBYIOLLEM
nnaHupoBaHuu uamepeHui. ObLme pekomeHaauuy no 3anucu uHcopmMauum Npyu NPOBEAEHUN U3MEPEHUI
BO34yXa 3aMKHYTbIX MOMELLEHWUW, KOTOPYK crnegyeT 3aHOCUTb B NPOTOKOM, npuBedeHbl B MCO 16000-
1:2004, npunoxxenue D.

TpeboBaHusA K Ka4ECTBY U3MEPEHUI, NPEABbABNAEMbIE 3aKA34YMKOM, AOIDKHbI ObITh ONpeaeneHbl npu
nnaHMpoBaHMn mamepeHun. MNMpu onpeaeneHnn NONOXEHMN N0 o6ecnevyeHnio KadecTea nNpu NIaHMPOBaHUK
U3MEpPEHUN cneayeT NPOSICHUTL CreayLlue BOnpochI:

- UMEET nu aHanuTuveckaa nabopaTopusi AOKYMEHTUPOBAHHYKD CUCTEMY MEHEIXXMEHTa KayecTBa
(Hanpumep, B cootBeTcTBun ¢ MCO/MOBK 17025 [1]) unu, ecnu He MMeET, y4acTBYET Jin, N0 KpalnHen mepe, B
MeXabopaTopPHbIX N3MEPEHNUAX?

- He06X0AMMO NN BLINOMNHATL NapansnenbHble U3MepeHnsa?

- Kakmm cnocobom npoBOAAT OLEHKY HeonpeaeneHHOCTU namepeHun (Hanpumep, no MICO/MEK Guide
98-3 [2])?

- Kakue NpUuMEHSTCA NPoLeaypbl KanMBPOBKK, HACKONBKO YacTo U NOMHO?

5.8 MpoTokon nsmepeHun

[poTOoKON AOMKEH CoAePXKaTb CneayloLLyo MHOpMaLuUIo:

a) uenb U3MepeHun;

b) onucanne mecrta otbopa npood;

C) Bpemsa u garta otbopa npob:

d) ycnosusi otbopa npo6 (okpyxatoLasa TemnepaTtypa, OTHOCUTENbHASA BIAXHOCTL);

€) CCblfIKa Ha HaCTOALLMI CTaHaapT;

f) nonHoe onucaHne meToauku oTopa npob;

g) NONHOE ONUcaHue METOAWKU aHanu3a;

h) npeagen oGHapyeHUs aHanNUTMYeCcKoro MeToaa;

i) HeonpeaeneHHOCTb NPEeACTaBAEMbIX PE3YNbTATOB.
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MpunoxeHue A
(cnpaBo4Hoe)

OnpepneneHue Tpe6oBaHUIA K BEHTUNALUU

CO2 obpasyeTca npu 0oBMeHHbIX Mpoueccax B OpraHu3Me YenosBeka W BbIXOAUT BMECTe C BblAbIXaeMblM
Bosgyxom. CopepxaHne CO; B BbiAblXaeMOM BO3AYXe 3@aBUCUT OT MNOTPeONeHnst KUCropoaa U ANs B3POCNoro YenoBeka
B COCTOSIHUM MOKOA cOCTaBnsAeT npubnusutenoHo ot 13 go 14 nutpos B 4ac [26]. BeigeneHue CO» B3pocrbimMu

nHanBMaaMu q NPy pasnuyHbIX BUAEX U3MYECKoin aKTUBHOCTU NpuBeAeHa B Tabnuue A. 1.
7,CO,

Tabnuya A1 — BbigeneHve COz B3pocnbiMU WHAMBUAAMW MPU PasfuyHbiX BuAax PpuU3NHeckon akTUBHOCTH
(nctodHuk: VDI 4300, vactb 7 [10]).

AKTMBHOCTb qV,COz '
nmM
Cuagsyan pabota 15-20
Jlerkas paboTta 2040
YMepeHHo Tskenas paboTa 40-70
Taxenan paboTa 70-110

3Has KpaTHOCTb BO3Ayx006MeHa, XapaKTepucTUKW NOMELLeHUs,, B KOTOPOM MNPOBOAAT W3MEPEHUs, MOXHO
OL|eHUTb YpoBeHb coaepxarus CO, MyTem BbMUCIEHUN. [Mony4eHHoe 3HauYeHne MOXeT GbITb UCMONbL30BaHO B KayecTBe
KpuTepust Ans onpeaeneHua TpeGoBaHWii k BeHTUNnAuuK. Mpu doHoBoM cogepxaHun CO2 B OKpyXatowem Bo3pyxe

QCOZ(OKP) 3TO AaeT cnejywllee COOTHOLWeHUe ANA YPOBHA CoAepXaHuA CO2 B OTAEMBHOM 3aMKHYTOM MOMELLEHUK

@Pco, (t), BbIpaXeHHOTO B NpoLeHTax 06beMHOI A0MNU, KaK (hYHKLUIO BPEMEHN:

N-qyco
=9 + ——=2|1—exp(—nt)|, (A1)
Pco, O, (ama) TonV [ ]
rae @co,(ammy~ OObBEMHaRA fons CO- B aTMocdepHoM Bo3gyxe, %;
N- Konu4ecTBo ntogeil B n0Meu4e1HVW|;
n- KpaTHOCTb BO3JyX000MeHa, Y
9y co,~ 06bem COy, BbiAeNeHHbIi NHAUBUAOM, B EANHULY BPEMEHH, nh;
t— Bpems, Y; s
V- o6beM noMeLLeHusi, M™.

Ta6nuya A2 - ObbemHas pona COz nocne 45 1 90 MUH NpoBeTPUBaHWA, BbiMMCTIEHHas No dopmyne (A.1) npu

o6beMHoit fone CO; B okpyxatoem Bodayxe Peo, (ama) = 0,03 06.%, V=146 M>nn=026u".

O6bemuas gona Pco.
N 9y co,: 2
n %

nocne 45 muH nocne 90 MuH t—>o0
28 15 0,23 0,39 1,14
28 20 0,29 0,51 1,51
28 25 0,36 0,63 1,87
25 15 0,20 0,35 1,02
25 20 0,26 0,46 1,35
25 15 0,32 0,56 1,68
20 15 0,17 0,29 0,82
20 20 0,22 0,37 1,08
20 25 0,26 0,46 1,35

MpumeyaHune — CM. NogCHEHUA CUMBOSIOB K dopmyne (A.1)

Mo dopmyne (A.1) MoxeT GbiTb BblYUCIEHA KPATHOCTb B03ayxoo6MmeHa, Tpebyemasn ANa AOCTUXEHUS 3afaHHOro
cofepxanusi CO,. Mpu 3TOM OBLIMHO B KauecTBE UCXOAHOW TOUKM MPUHUMAKOT paBHOBECHOe cofepxaHne CO; B

BO3AYXE 3aMKHYTOro NOMelLeHNA Pco, (1—w) - B PE3YNbTaTe Nony4aroT ynpoLyerHyto hopMysny

8
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NGV p
\[M\P y__Pa>r(am) |
CM. NosiCHEHVA CMMBO/OB K hopmyre (A.1).

Mpumep - LWKOAbHBIA KabuHeT o06beMom 146 M3 MCnNoNb3YT AN NpoBefeHus ypokoe Aana 20-
28 yYeHUKOB.

(A.2)

Mpun (pco {urn =0,03 06.%, V=146 m3un n = 0,26 4y~13HayeHunsa cogepxaHnsa CO2 npuBeaeHHble B Tabnuue
A.2, MOTYT 6blTb BblYMCNEHbI ANA pPa3NMYHOro uncna nogein N, speMern t n cogepxaHua COr B Bbl4OXHY T OM
Bo3ayxe 4,'co>.

Ha pucyHke A.1 npuBefeHbl BPEMEHHbIE 3aBUCUMOCTMN 06beMHON foan CO2Kak PYHKUUM KpaTHOCTH
BO3ayxoobmeHa. UT06bl He npeBblcMTb 0,15 % KakypOBHSA paBHOBeCUs, 414 pacCMaTpPMBaeMOro nomeLLeHms

npu, Hanpumep, Pcor (#p)= 0,03 06.%, N =25 1 Yy.co, = 20n/4 6bIN Bbl HEOO6XOANUM YPOBEHL BO3AYXO006MEHA N
=2,85y~\

(Pco. - o6bbemHasa gona C02,t- Bpemsa, “co 2lim- npefenbHO gonyctumas KOHUEHTpauus

3arpsa3HeHnin B Bo3ayxe pabouein 30HbI, 5000 maH'1l
(B cooTBeTCcTBUM C [7])
PucyHok A.1 - BpemMeHHble 3aBUCUMOCTN 06beMHOI fonn CO02, BbluncneHHble no gopmyne (A.1l) ans

(Pco,(okp) = °'03 0 6.%, V= 146 m3,JI/ =25 n qvca_= 20 n/4 npn pasnmyHom Bo3ayxoobmeHe (4 J)
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MpunoxeHue B
(cnpaBoyHoe)

Mpasuna

B cepeguHe 19 Beka Makc ¢oH MeTTeHkodbep npennonoxun, 4to copepxanHne CO. B BO3AyXe orpaHuW4eHo
cofepxaHueM, paBHbiM o6bemHoi agone 0,1 %, aksuBaneHTHsIM 1000 MRH ' [27]. 3TO 3HaYeHMe Tenepb W3BECTHO Kak
yucno eTTeHkodepa, NpU KOTOPOM 3arpsisHeHWe BO3fdyxa BHYTPU MOMeLLeHWid, BbldBaHHOE BbiAbIXaeMbiM M4bMU
BO3[yXOM, cyuTaeTcs GesonacHblM AN 340poBbA. 3Ha4YeHUe WCMOMb3YETCA YXe HEeCKOMbKO AeCATUNETUN B KadecTse
KpUTepUsi yAOBIIETBOPUTENBHOMO KavyecTBa BO3Jyxa 3aMKHYTOrO MOMELLEeHUs, a Takxe MNpu MpPoeKTMpoBaHuM cucTeM
KOHAMLMOHUPOBaAHUA U BEHTUNALWMK Bosgyxa. C aToi Lenbio B cTaHgapTe no nposeTpuBaHuio DIN 1946-2 [4]” 6bIno
YCTaHOBMEHO 3Ha4eHWe oBbemHol fonu 0,15 % (1500 MaK™"). Mpu sTom B EH 13779 [3] ycTaHoBMeHa knaccudukaums
KayecTBa BO3AyXa B MOMELUEHUAX B COOTBETCTBUM C yBenudyeHuem ypoBHA CO, B NOMeLEHWM MO CpaBHEHWU ¢
aTMOCd')ePHbIM BO34YXOM UCXOASA W3 NMPUOMM3UTENBHOMO YPoBHA cogepxaHns CO2 B aTMocdepHoM Bosfyxe oT 350 Ao
400 MK B cooTBeTCTBMM C pasgenom 3 (cm. Tabnuuy B.1).

Ta6nwnya B.1 - Obwas knaccudmkalms KavyecTsa Bo3gyxa 3aMKHYTLIX MOMELLEHUA, OCHOBaHHas Ha cofepXXaHuun B
HeM COs

YBenuyeHune copepxarHna CO, OTHOCUTENBbHO ero coagepaHus B

XapakTepucTyka 3aMKHYTOM MOMELLEeHUW, MITH
OB6LWenpUHATLIA Anana3oH CTaH'qapTH[%? 3HateHne
Ocoboe ka4ecTBO BO3AYXa 3aMKHYTbIX
noMeLLeHni <400 350
Bbicokoe ka4ecTBO BO3[lyXa 3aMKHYThIX 400—600 500
noMeLLeHuni
CpepHee Ka4ecTBO BO3fyXa 3aMKHYThIX -
nOMeLLeHMiA 600—1000 800
Huskoe KavecTBO BO3fyXa 3aMKHYTHIX
MoMeLLeHMiA >1000 1200

" OTMeHeH BBeaeHUeM B fieiicTBre EH 13779 [3].
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MpunoxeHune C
(cnpaBouHoe)

Mpumepbl CKPUHUHTOBBLIX UCTMbITAHUA C NOMOLL IO HEMPEPLIBHO PETMCTPUPYIOLLUX CPEacTB
n3mepeHuin CO, u CO

C.1 O6wme nonoxeHus

Mpy CKPUHWHIOBLIX MeTofax MCMbITaHUA MOXHO ObICTPO MONy4uTb MHOPMaLuio O 3arpssHeHun Bosgyxa 6es
NPUBMEYEHUs AOPOrocTOAWMX METOAMK aHanusa. Ha ocHoBe uX pe3ynbTaToB MOXHO cAenaTb 3akioveHue o
HeoOX0[MMOCTV MpOBEeAEHNUA AanbHeWnX M3MepeHuidr u ux obwveme. lMpu MpoBefEHNN CKPUHWHIOBBIX UCMbITAHWUNA
B NMtoboMm cny4ae JomKHbl BbiTb paccMOTPeHbl OCHOBHLIE TpeGoBaHWA K NPOBEAEHUIO fanbHENLLNX U3MEPEHWA.

Ecnn Takke nnaHupytoT usmeperuss CO B 3arpssHEHHOM BO3ZyXe 3aMKHYTOro MOMELLEHUs, TO OH MOXeT BbiTb
U3MepeH C NOMOLLbI0 MHAWKATOPHLIX TPYBOK € NPSIMbIM OTCHETOM.

C.2 lHauKaTopHble TpYy6Ku ¢ NpAMbIM oTcuyeToM ana CO,

C noMoLLblo MHANKATOPHLIX TPYBOK € NPAMBIM OTCHETOM M3MepsAloT o6beMHyto fgonto CO; B frnanasoHe ot 100 go
3000 mnH". MpWHUMN AeACTBUA CEepUMHO BbIMyCKAeMbIX WHAMKATOPHLIX TpyBOK OCHOBaH Ha WU3MEHEHWM OKpacKu
afcopbupytoLero nopoLUuka npu BO3AeicTBUM Ha HUX npucyTcTBytlowero B Bosgyxe CO» [25]. lNpu copepxanuu CO-
GnU3KoM K npefensHo AoNYCTUMOMY 3Ha4YEeHWUIO NPOUCXOAMUT 3aMETHOE U3MEHEHMe OKpacku NopoLLKa.

Mpu npoBefeHUN UsMepeHUin Bo3ayx o6beMoM 1 1 NpokayvnBaroT CUbOHHLIM HACOCOM Yepe3 UHANKATOPHYIO
Tpybky. Ecnn B Bo3ayxe npucytctByeT CO,, TO MU3BMEHAETCS oKpacka nopolwka B Tpybke oT 6enoit kK cuHe-uoneToBoiA.
OnunHa okpalleHHo o6nacTu ssnaeTca Mepoii cogepxanus CO», kKoTopoe onpeAensatoT No Wkane Ha Tpy6ke.

C nomoLbto AnddY3nOHHBIX TPYBOK C NMpsiMbIM OTCHETOM U3MepsoT 06beMHyto gonto CO» B Anana3oHe oT 65 fo
20000 mnH". MpoaomKUTENEHOCTL M3MEPEHUIA 3aBUCUT OT YpoBHSA cofepxaHua CO» B Bo3ayxe U cocTaensieT oT 1 4o 8
y. Ecnn B Bo3gyxe npucytctByeT COs, TO U3MEHSAETCA OKpacka nopoluka B Auddy3MoHHOW TpyOKe oT cuHel K 6enoi.
OrnvHa okpalleHHoW obnactu sBnseTca Mepoi cogepxaHuss CO», KoTopoe onpeaensioT no wkane Ha Tpybke. [Ons
onpegenexus cogepxarust CO2 Nony4eHHoe No Wkane sHaveHne JenaT Ha NPOAOMKUTENbHOCTL N3MEPEHWIA.

ECMM 3HAYeHUe Mo LLKaSe COCTaBARET MeHee 400-500 MAH ', To AanbHeiwne usmepeHna He NpoBOAAT.

C.3 lHgukaTopHble Tpy6Kku ¢ NpPAMbIM oTcyeToM gansa CO

C noMoLLblo UHAUKATOPHLIX TPYBOK ¢ NpAMBIM oTcHeTOM UaMepsaloT CO B AnanasoHe oT 2 go 60 MnH". MpuHLMn
LeACTBMSA CepUitHO BbIMyckaeMblX UHAWKATOPHLIX TPYOOK OCHOBaH Ha U3MEHEHWU OKpacku agcopbupyioLlero nopoLuka
npu Bo3feilcTBUM Ha HUX npucyTcTBylowero B Bosgyxe CO [26]. Mpu copepxanHun CO 6nnM3koM K npegensHo
LOMNYyCTUMOMY 3Ha4YEHWIO JOMMKHO NPOU3OIATM AOCTAaTOMHO 3aMETHOE U3MEHEHUE OKpacKkn NopoLuKa.

Mpu nNpoBefeHUM n3mepeHuit Bosgyx o6beMoM 1 n npokavnBaeTcs cUnNbOHHBIM HACOCOM Yepe3 UHAUKATOPHYIO
TpyOKky. Ecnu B Bo3gyxe npucytcteyeT CO, TO U3MEHSAETCA oKpacka NopoLlka B Tpybke oT 6enoil K 3eneHo-KopUu4HEeBOA.
[nuHa okpalueHHol obnacTu sBnseTca Mepoii cogepkaHust CO, KOTOpoe ONpeAEnsItoT MO LUKane Ha TPy6Ke.

Ecnu He NpouCcXofnT U3MEHEHUS LBeTa UMK 3HayeHWe NOo LUKarne CocTaBfsieT MeHee 2 MIIH ', TO AarnbHeilune
M3MepeHUs He NMPOBOAST.

C.4 OnpepneneHue CO n CO; npu6opamu HenpepbIBHOW perucTpauum

N3mepuTencHele npubopel HenpepbiBHOW perucTpauyun copepxaHus CO wu/unu COo, KOTOpbIE MCMONB3YIOT,
Hanpumep, AN JIMYHOFO KOHTpons B pabouMx 3oHax, Takke MCMONbL3YIOT ANS U3MepeHUid Bo3fyxa 3aMKHYTbIX
nomeleHunii [28], Koraa AuanasoH W3MepeHuii BKMovaeT cogepxaHune CO-, cormacHo HacTosilemy cTaHaapTy.
Takue ycTpoiicTBa 060pyA0BaHbl ANEKTPOXUMUYECKUM AaTiymkoM Ansa onpegeneHuss CO W UHdpaKpacHbIM AaT4YMKOM
ans CO,. PesynbTaTbl WU3MEPEHWIA COXPaHSIOT C MOMOLULIO PErUCTPUPYIOLLEro YCTPOWCTBA, MOCMe OKOHYaHus
M3MepeHUin OHU MOTYT ObITb NPOCMOTPEHBI C Lenblo Nofy4eHUs MHPOPMaLMK O BO3MOXHBLIX U3MEHEHUSIX CoflepXaHus
CO n CO, BO BpeMA U3MepeHUs.
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Mpunoxenune OJA
(cnpaBo4Hoe)

CBegeHUA 0 COOTBETCTBUU CCbINTOYHbIX MeXAyHapOaAHbIX CTAHAAPTOB HAaLMOHANbHbLIM CTaHAApPTaM
Poccuiickon ®epepauum

Tabnuuya A

O603Ha4YeHNe CChITOYHOro CreneHb O603Ha4YeHne U HanMeHoBaHue
MeXAYHapOA4HOro cTanHjapra COOTBETCTBUSA COOTBETCTBYHOLLEr0 HALMOHAaNbLHOro craHgapra
NCO 16000-1:2004 IDT [OCT P MCO 16000-1-2007 Bo3gyx 3aMKHyTbIX

nomewleHmin. Hactb 1. OT60p npob. O6LWMe NONoXeHUs

MpuMevyaHne -— B HacTosweln Tabnuue Mcnonb3oBaHO cregylollee ycroBHoe 0603HaueHWe cTeneHu
COOTBETCTBUSA CTaHfapTa:
- IDT — MAEHTUYHLIR cTaHdapT.
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