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4 BBEJIEH BIIEPBBIE

BBenenue

Hacrosmuii craHmapT SBISEeTCS OCHOBOIIOJIAralOIM CTaHJApTOM B OOJNAcTH ONpeeNCHUs
BBIOPOCOB BPEIHBIX BELIECTB ra30TypPOUHHBIMU YCTaHOBKAMH.

Hacrosmuii  craHgapT ycTaHAaBIMBaeT METOABI M CPEACTBA  OMNpENENICHHS BHIOPOCOB,
COOTBETCTBYIOIIME TEPMHUHBI, TPEOOBAHMS K yCIOBHAM NPOBEICHUS NCTIBITAHUH, CPEICTBAM, KadeCTBY
1 00pabOTKe Pe3yNnbTaTOB U3MEPEHNUH, @ TAKXKE BAPUAHTHI MIPEICTABICHHUS yPOBHS BEIOPOCOB.

IlepeyeHp KOMIIOHEHTOB BBIOPOCOB, MOIJICKAIIUX OINPEAEICHHIO B COOTBETCTBUU C HACTOAIINM
CTaHAAPTOM, OINPEACIAIOT IO COIIACOBAHMIO MEXIY 3aMHTCPECOBAHHBIMM CTOPOHAMH B Ipenesax
HOMEHKJIaTYpbl HOPMHPYEMBIX NapaMETPOB, YCTAHOBJICHHBIX IJISl Fa30TypOUHHBIX YCTaHOBOK.

1 ObsacTh NpUMeHeHUs

Hacrosmuii cranmapT npuMeHsIeTCsl B IPUEMOYHBIX HCTBITAHUSX I'a30TypONHHBIX YCTAaHOBOK IIPH
OIIPEAEIIEHIH X COOTBETCTBUS HOPMaM BBIOpPOCA BPEIHBIX BEIIECTB.

TpeOoBaHMS HACTOSIMIETO CTaHAApTa SBISIOTCA OOS3aTEIbHBIMH JUIsI BCEX Ta30TypOMHHBIX
YCTAHOBOK € pabOYMM IPOIECCOM HE3aMKHYTOTO IMKJIA, CO3MAOIINM MEXaHHYECKYI0 MOIIHOCTh Ha
BaJTy U (MJIM) MICTIOJIB3yEMBIM B KQUECTBE ITPHUBOAA TSI BEIPAOOTKH 3JIEKTPO3HEPTHH.

2 HopmaTuBHbBIE CCHLIKH

B Hacrosiiem craniapTe UCTIONb30BaHbI CCHUIKU Ha CIIEAYIOIINE CTaHIaPThI:

I'OCT 17.2.4.06—90 Oxpana npuposasl. AtMmochepa. MeTojipl onpeieeHrs CKOPOCTH B PacXoia
ra30MnbUICBBIX TTOTOKOB, OTXOSIIMX OT CTAllMOHAPHBIX HCTOYHUKOB 3arPSI3HEHHS

I'OCT 17356—89 (MICO 3544-78, UCO 5063-78) I'openku Ha ra3000pa3sHOM M XKHJKOM TOIIIHBAX.
TepMuHBL U olpeneneHus

WCO 2314—89" I'azoBbIe TypOHHEL [IpHEMOYHBIE UCTILITAHUS



UCO 2533—75" Crannaprras armoc(epa

WCO 6141—84" I'azoBblii aHamM3. [ pagyHpOBOYHEIE Fa30BBIE CMECH

HCO 11042-1—96" T'azoBble TypOuHEL Bri6pockl Bpemusix Bemects. Yacts 1. M3mepenus n
OLICHKH

Y Mexnynapoassiii cranmapt — so BHUHMKM Toccranmapra Poceun.
3 OnpenesieHust

B mHacrosmeM craHmapre HPUMEHSIOT CIEAYIOIIME TEPMHHBI C  COOTBETCTBYIOLIMMHU
OTIPENCIICHUSIMHU:

3.1 BbrIOpoOCHI BpeaHbIX BellecTB: BemiecTBa, MocTynamolyue B OKPYXKAIOIIyI0 Cpedy BMECTE C
oTpaboTaBIMMHK (BBIXJIOIMHBEIMH) Ta3aMH. BBIOPOCHI BpENHBIX BEHICCTB BKIFOUAIOT CIICAYIOIIHE
COCTaBJISFOIITHE:

- okcunel azota NO,: cymma NO u NO, B repecdere Ha NO,;

- nuokcu azora NO,;

- okcun yrepoaa CO;

- muokcu yriepona CO,;

- okeugsl cepbl SO,: cymma SO, u SO;, pencrasisemas kak SO,;

- ymieBonopoasl CH: cymma Bcex HECTOpEBLIMX HJIM YaCTHYHO CrOPEBIIMX YIVIEBOJOPOAOB B
nepecuete Ha MeTaH (3.8);

- netyuyue opranndeckue coeaunenus VOCs: cymma Beex yrieBonoponoB 3a BeruetoM CH, u C,Hg
B nepecuere Ha MetaH (3.8);

- ammuak NHj;

- IBIM: B COOTBETCTBHH C M3MepeHUIMHU MeTonoM baxapaxa (7.8);

- TBEpIIbIC YaCTHIIbI: BCE TBEPABIC YaCTHUIIBI, 00pa30BaBIINECs B POIIECCE TOPSHHUS.

3.2 TouHocth: CremeHb OMM30CTH HW3MEPEHHOTO 3HAYCHHS K HE3aBHCHMO YCTAaHOBJICHHOM
JNEUCTBUTEIIHLHON BEJIMUUHE.

3.3 rpanyupoBouHble Tra3bl: OTaJOHHAas Ta30Bas CMECh C BBICOKOW TOYHOCTBIO COCTaBa,
UCIIOJIb3yeMas JUlsl HACTPOMKH, PETYIUPOBKU U IIEPUOJUYECKON IIPOBEPKU CPEACTB U3MEPEHUI.

3.4 xonuentpauus: O6semuas nons §; (V/V,,,) KOMIOHEHTa i B Ta30BOM CMECH.

KoHuenTpanus MoxeT ObITh BRIpaKeHa Takke B mponenTax (¢; x 10%), mun mmm em®/m® (¢; x 109).
[Ipu pacuete Maccel KoMmoHeHTa B 1 HM® OTpaGoTaBIIEro rasa KOHLEHTpamus, paBHas | mud’,
coorsercTByeT: 1,2497 mr/um® pua CO; 2,858 mr/am® aisa SO,; 1,3387 mr/um® aia NO; 2,05255 mr/am?
115t NO,; 0,7157 mr/am® it CH,.

3.5 BiIufiHHe HeHu3MepsieMbIX KOMNOHeHTOB: OTHOCUTENBHOE U3MEHEHHE IOKa3aHHid,
00yCIIOBIIEHHOE KOMITOHEHTAMH I'a30BOH CMECH, HE SIBIISIOIIMMUCS 00bEKTOM M3MEPEHHH.

3.6 amHeiiHocTh: CmOCOOHOCTH CpEACTBa HM3MEPEHHS O0eCIeurBaTh IPOIMOPIIHOHAIEHOCTD
MMOKa3aHUN BXOAHOMY CHTHAITY.

3.7 cayvaiiHasi cocTaB/sOmas OCHOBHOW morpemHocTH: V3MeHEHHWE TOKa3aHUHM CcperncTBa
M3MEpeHHus, He CBA3aHHOE C XapaKTePUCTHKAMH aHAIM3WPYEeMOHl MpOOBI M OTIMYMMOE OT apeida
nmoka3aHui  (mpm  JoBepHTenbHOM  BeposTHOCTH 0,95  CcOOTBETCTBYeT JABYM  3HAYCHUSIM
CpEeTHEKBAIPATUIHOTO OTKJIOHECHNS).

3.8 mun™ C;: VenoBHoe 0603HaYEHUE €NUHUIBI KOHIIEHTPAIUMM YIVIEBOAOPOIOB B IEPECUETE HA
metad. Konuenrpauus, papnas 1 mun’', coorserctsyet: 1 mun™ C, ans merana CH,; 2 mun™ C; s
stana C,Hg; 3 mun C; mna nponana C;Hg u T.1.

3.9 cxoqumocTh: CreneHb OIM30CTH Pe3yIbTaTOB, ITOMyYEeHHAs TIPH MOBTOPHBIX U3MEPEHHSIX Yepe3
KOPOTKHE IIPOMEXYTKH BpeMeHHU 0e3 peryIMpoOBKH CPEICTB U3MEPEHUI.

3.10 pa3spemenne: Haumensiee 0OHapy>KMBaeMOEe U3MEHEHHE U3MEPSIEMOI BEINYNHBI.

3.11 4yBCTBUTEJBHOCTD: 3MeHEHNE BBIXOJHOTO CHTHAlIa CPEICTBAa M3MEPCHUS IPH NW3MEHCHUH
KOHILICHTPAIINH aHATN3UPYEMOTO KOMIIOHEHTA.

3.12 cTabWIBHOCTD (Apeiid rpaxynpOBOYHON XapaKTEPUCTHKH): VI3MEHEHHE ¢ TeUeHHEM BPEMEHU
BBIXOIHOTO CHTHAJIA OT TPaAyHPOBOYHON CMECH TOTO JKE€ COCTaBa.

3.13 4yBCTBHUTEJABHOCTh K MHAMBHUAYAJIBHBIM YIJIeBoAOpoAaM: Pa3HbI BBIXOAHOI cUrHanl (B
nepecyeTe Ha METaH) Ha Ty )K€ KOHLIEHTPAIHIO YIJIEBOIOPOIOB Pa3IUYHbBIX KIACCOB.

3.14 nyneBoii Bo3nyx: buHapHas cMmech KHCIOpOJa W a30Ta B TOM € COOTHOIIEHHH, YTO U B
YHCTOM aTMOc(epHOM BO3/TyXe.

3.15 npeiid nyas: OTKIOHEHHE BO BPEMEHU OT HYIs TOKAa3aHUM CPe/ICTBA U3MEPEHUs IPU aHAIIN3e
MpoOBI, B KOTOPOH OTCYTCTBYET aHAIN3UPYEMBIi KOMITOHEHT.

3.16 nynesoii ra3: I'a3, ucmomb3yeMblil A1 YCTAHOBKM WM PETYIMPOBKHM HYNS IOKa3aHWN



CpeacTBa U3MCPCHUS.

4 YcaoBHBIE 0003HAYEHUS

O0o03HaueHHs BEJNMYWH, HCIONB3YeMbIX B HACTOSIIEM CTaHAapTe, W CAWHHIBI H3MEPeHUH
TIpUBEIEHBI B Ta0OIuUIIE 1, CAMBOJIBI JJI1 KOMITOHEHTOB BEIOPOCOB — B TaOIHIIE 2.

Tabnuma 1 — O6o3HaYeHNs U AUHUIBI H3MEPEHUS

O003HaYeHne Benuuuna Enuaunna
HU3MepeHust
E, Hu3mias Teriora cropanus TOIIMBa K JK/KT
E XapakTepucTHKa BEIOPOCOB —
EM,; XapakTepucThKa BLIOPOCOB: Macca KOMIIOHEHTA i, comepskamascs B 1 m° mr/m?
otpabortasiiero rasza npu 0 °C u 101,3 klla
EM, s 4, |XapaxrepucTuka BHIOPOCOB: Macca KOMIIOHeHTa i B 1 M «cyxoro» Mr/m?
orpaboraBmiero raza npu 0 °C wu 101,3 kl[la, npuBencHHas K
CTAaHJAPTU30BAHHOMY COIAEPXKAHUIO KUCIopona, 15 %"
EM, XapakTepucTHKa BBIOPDOCOB: MAacCCOBBIM pacxoi KOMIIOHEHTa [ Ha /T Ix
SIMHUILY TeIUIOBOW MOIIHOCTH ra30TYPOUHHON YCTaHOBKH
EM; p XapakTepucTHKa BBIODOCOB: MAacCOBBI pacxoi KOMHOHeHTa i Ha| TI/KBr-u
€IMHUITY MOIITHOCTH T'a30TYPOHMHHOW YCTaHOBKH
EP XapaKTepHUCTHUKa BEIOPOCOB JUIsl TBEPABIX YacTHII (aHaIornyHas EM) mr/m’
ES XapakTepHuCcTHKA BEIOPOCOB Juls abpiMa (urciio baxapaxa, cM. 5.2) —
EV XapakTepucTHKa BBIODOCOB: KOHIIGHTpalMs KOMIIOHeHTa i B[ cm’/em®
oTpaboTaBIIIeM Trase
EV, 5.4, |XapakTepucTHKa BBIOPOCOB: KOHIICHTPALUS KOMIIOHCHTA I B «CYXOM» oM’/m?
oTpaboTaBIleM Tase, MPUBEICHHAS K CTAHAAPTH30BAHHOMY CONICPIKAHHIO
kuciopona, 15 %"
m Macca KI'
M MonsipHast Macca KI/KMOJITb
M, CyMmMapHasi MOJIsIpHas Macca KI/KMOJTb
n KonmuecTBO BemiecTna (UHCIIO KHIIOMOJICH) KMOJIb
n; KonnuecTBO KOMIOHEHTa / (YMCI0 KMIOMOJICH KOMIIOHCHTA ) KMOJIb
Ny CyMMapHOE KOJHYESCTBO KOMIIOHCHTOB (CYMMAapHOE YUCIIO KHIOMOJICH) KMOJIb
P MOIIHOCTh Ha BaJly Ta30TYPOMHHOM YCTaHOBKHU KBT
4, MaccoBBIH pacxon Kr/c
qy OO6BEMHBIH pacxos M/c
V. O6LEM KOMIIOHEHTA i M
Vo MospHbIii 06bEM M>/KMOJTB
V. s O0bEM «CYXOTro» OTPAOOTABIIETO ra3a IPU HOPMAJIbHBIX YCIOBHUIX? M’
Vs am O0BeM «CyXoro» OTpabOTaBIIEro Ta3a IpPU HOPMAIBHBIX YCIOBHUSX, M
IpUBEICHHBIA K CTAHAAPTH30BAHHOMY COAEPKAHUIO Kucaopoaa 15 %"
V. o O0BLEM «BJIAKHOTO» OTPA0OTABIIEro ra3a Npyu HOPMaJIbLHBIX YCIOBHIX M’
Vi ITonHEII 00bEM KOMITOHEHTOB M
X; [apuuanbpHOE conepKaHne KOMIIOHEHTA i, PABHOE 71,/1,,, —
z IIpenenpHOE YUCTIO —
Z Koo duimenT cxkuMaeMOCTH ra3za —
p I110THOCTB Kr/m®
Poa I110THOCTH TBEPAON YaCTHIIBI Kr/m?
Konnenrpamus CO, B «cyXom» 0TpabOTaBIIeM rase %
Pco,, ary
Konnenrtpauuss CO, B  «cyxom» oTpaboraBiuieM rase IpH %
Pco,,swoich,ary CTEXHOMETPHUYECKOM CKMTaHUH TOILTHBA
0y KoHIeHTparys mapoB BOJbI B 0TpabOTaBIIIEM Tra3e %
2
KonreHTparus KOMIIOHEHTA i B «CyXOM» O0TpaboTaBIIIeM Tra3e cm’/em?

q)i ,dry




® KoHIeHTpallls KOMIIOHEHTa i BO «BIAKHOM» oOTpaboraBmem rase,| cm’/cm
1, wel pasHas V/V,,

® Konnenrpauus O, B «CyXOM» 0TpabOTaBIIEM Ta3e %
0,,dry

) B mactosmem crannapre koHuentpammio O,, pasayio 15 % (mo MCO 2533), uCoOnb3yloT B KauyecTBe
CTaHIAPTU30BaHHOTO COIEpKaHUS KUcIopona B orpaboraBmem rasze. Ilo comiacoBaHUIO JOMyCKaeTcs HHOE
3HaUCHHE ISl CTAaHIAPTU30BaHHOTO copepkanus O,.

2 HopMaJlbHBIMHU YCIIOBHSIMU CUUTAIOT AaBinenue Py, = 101,3 kIla, temneparypy ¢, = 0 °C.

Ta6nnua 2 — XUMHYECKHE CHMBOJIBI JJI1 BEUICCTB, MIPUCYTCTBYIOIINX B 0Tpa6OTaBIIII/IX rasax

XumMuaeckuit HaumenoBanne Xumuaeckui HaumenoBanue BemecTBa
CHMBOJI BEIlECTBA CHMBOJI
CO OKcup yriaepoaa NO CyMMa OKCHJIOB a30Ta
CO, Jlnmokcuy yrinepoaa O, Kucmopon
H,O Bona SO, JIMOKCH/T cepbl
N, A3zoT SO, Tpuokcua cepbl
NH, AmMuak SO CyMMa OKCHJIOB CEPBI
NO OkcuJ a3ora CH Hecropesiiue yrieBoaopoIbl
NO, Jnokcun azoTa VOCs JleTyune OpraHMueCcKre BEIISCTBA

5 YciioBust npoBeeHnst HCNBITAHUT

5.1 Ta30TypOMHHAs YCTAHOBKA W TOILIMBO

B nokymeHTanmm Ha ra3oTypOMHHYIO YCTaHOBKY IO M3MEPEHHSIM BHIOPOCOB BpEIHBIX BEIIECTB
YKa3bIBAIOT CIEAYIONIYI0 HH(OPMALIHIO:

- IPEATIPUATHE-U3TOTOBHUTETb;

- THIT;

- MOIITHOCTB, MAcCOBBIN pacxo] oTpaboTaBIIETO ra3a M (WJIH) pPacxoi TOIUIMBA [UIA YCIOBHUH, IpU
KOTOPBIX U3MEPSIFOT BHIOPOCHI BPEIHBIX BEIIECTB;

- BHEIIIHHE YCIIOBHS, T.€. IaBIICHHE, TEMIIEPATYPy M BIAXKHOCTh OKPYIKAIOIIEro BO3yXa;

- XapaKTEepUCTUKH TOILINBA;

- 3a/IeliCTBOBaHHOE 00OPYNOBaHHE, SIBISIONIEECS YaCThIO Ta30TYPOMHHON YCTAaHOBKHU W BIHSIOIIEE
Ha BBIOPOCHI BpPEIHBIX BEIIECTB, HANPUMEP KaTalMTHUECKUe NpeoOpaszoBaTein (HEHTpaln3aTopebl),
BIIPBICK BOJABl MJIM Iapa, OXJIAIUTENN MCHAPUTEIHFHOIO THUIA, KOHJEHCATOphl (C yKa3aHHEM
COOTBETCTBYIOIIHX M1APAMETPOB).

[Tpumeuanne — IlockobKy Ha BBIOPOCHI BPEAHBIX BEILIECTB BIHMSIOT XapaKTEPHCTHKH TOILIMBA
(HampuMep comepXKalIMiicst B TOIUIMBE a30T), A IIOCICOHMAX YKa3bIBAIOT XHMHUYECKHH ¢
(hpaKIMOHHEIA COCTaB, TEMIEpaTypy PasroHKH, (HYU3WIECKHE CBOUCTBA (INIOTHOCTD, BSI3KOCTH), BEICOTY
HEKOMNTSIIETO MIAMEHHU U T.JI.

5.2 Ni3mepsiemMble BeJIMYHHBI
Ipu onpeneneHy BEIOPOCOB BPEIHBIX BEIICCTB M3MEPEHHIO MOJICXKAT:
- JUIS Ta30BBIX KOMIIOHEHTOB: BETMYHHBI P e WU Py
- U OpIMa: 3HadeHus ES mim nHas XapakTeprucTHKa JHIMHOCTH 110 COTJIACOBAHHUIO;
- OIS TBEPABIX dYacTUIl (ecii Takue H3MepeHHus TpeOyrorcs): 3HadeHne EP BO «BIakKHOM»
oTpaboTaBIIIeM rase.

>

5.3. CtannapTHbIe yCJI0BHS

B KkauecTBe CTaHAApTHHIX YCJIOBUH M3MEpEeHHMH BHIOPOCOB BpeAHBIX BewiecTB npuaumaror (MCO
2314):

- nasnenue 101,3 kIla;

- Temneparypy 15 °C;

- OTHOCHUTEJBHYIO BIaXXHOCTB 60 %.

[Mpumeuanne — J{s XUMHUYECKUX pacyeTOB B KaUeCTBE CTAaHIAPTHOI MpuHUMAaIOT Temreparypy 0 °C.

6 U3mepenus

6.1 Onpez[e.ﬂe}me COCTABJIAIOIIIUX BLIﬁpOCOB BpPeIHbLIX BelIeCTB




CocraBsiomue BEIOPOCOB BPEAHBIX BEIIECTB ONMPEACIISIOT MM PACCUMTHIBAIOT YKa3aHHBIMU HIKE
METOIaMHU:

cymmy NO, B mepecuere Ha NO, H3MepSIOT 110 7.2;

CO u CO, mwmepstot 1o 7.3;

SO, m3mepstoT 1o 7.4;

SO; — pekoMeHayeMblii METO/I HE YCTAHOBJICH;

cymmy SO, B epecuete Ha SO, pacCUUTHIBAIOT, UCXOS U3 COAEP)KaHUS CEPHI B TOILIIHMBE;

H,O u3mepsIoT UM pacCcUnuTHIBAIOT (110 YPAaBHEHUIO TOPEHUS C YYETOM BJIAXKHOCTH BO3/yXa);

CH usmepsitot 1o 7.5;

VOCs uzmepsror 1o 7.5;

NH; usmepstor no 7.6;

O, u3mepsitotT 1o 7.7, I0MycKaeTcs Mo COMacOBAaHUIO PACUETHBIN METOI;

JIbIM U3MEPSIOT 110 7.8;

TBEpIBIC YAaCTHUIBI U3MEPSIOT MO 7.9; TBepIple YaCTHIBI, MOCTYHAIOIINE C BO3MYXOM Ha BXOZ B
ra30TypOMHHYIO yCTaHOBKY, IOJDKHBI OBITH HCKIIOYEHBI W3 W3MEPEHHOW KOHIICHTPAIlMH YacTHIl B
oTpaboTaBIIeM Ta3e, €ClI UX OIS B 3TOH KOHIIEHTPALIUHN 3HAYATEIIbHA.

[Mpumeuanne — Heobxomumocts paznensHoro ompeneneHus NO u NO, ompenensioT HO COIIaCOBAHHUIO
MEXY 3aUMHTCPECOBAHHBIMU CTOPOHAMM. CBCZ[CHI/ISI O COCTaBJIAIOIIUX BBI6pOCOB BPCIHBIX BEUIECTB IIPUBEJICHEI B
npuioxkeHuu b.

6.2 Opranuzaums u3mMepeHui

6.2.1 OO0mIMe MOIOKEHUA

Cucrema U3MEpEHUH BKITIOYAET TPU OCHOBHBIX 2JIEMEHTA!

a) 30H] 11 0TOOpa MPOoOHI;

0) cucteMy TPaHCHOPTUPOBKU M KOHIUIIMOHUPOBAHUS TTPOOHI;

B) aHAJMTUYCCKHE IPUOOPHI K CUCTEMY 00PaOOTKH TaHHBIX.

V3amepeHusi IpoBOJIST MPH HENPEPHIBHOM OTOOpE MPEACTaBUTENLHOM MPoOBI 0TPadOTaBIIETO ra3a.
[lo cormacoBaHWio MeXIy 3aMHTEPECOBAHHBIMH CTOPOHAMH JOMYCKAaeTcsl JHCKPETHHIH (He
HENpepbIBHBIIT) 0TOOp Mpo0.

B razorypOuHHOI ycTaHOBKE MECTO 0TOOpa MPOObI ONPEIEISIOT:

- MOJICMTUPOBAHUEM TEYEHHS, T.€. UMHTAIMEH JIMHUH TOKa Tasza ¢ y4eToM MHpEIsITCTBHH, pacxona
rasa, pe>KuMa TedeHHs (TypOyJeHTHOTO HIIH JJAMHHAPHOTO) U T.IL.;

- OIIPE/ICIIEHHUEM ITOJISI CKOPOCTH B BBIXOJHOM KaHAJIE C BHIOOPOM B 3TOM MOJIE MPEACTaBUTEIBHBIX
TOYEK [UI1 0TOOpa MpoOkI rasa;

- COTTIACOBAaHMEM Ha OCHOBE MMEIOLIETOCS OIBITA.

OT60p MpoOBI B €AUHCTBEHHOM CEYEHHH, He TPeOyIOImni mepeHaNiaku CUCTeMbl 0TOopa mpobd B
XOJIC MCINBITaHUH, OOBIYHO SIBISIETCS MPUEMJIEMBIM IPH M3MEPEHHH BBIOPOCOB Ui ra30TypOMHHOM
YCTaHOBKH, KaK IpH 3aJCHCTBOBAHHOM JOMOJHUTEIRHOM oOopynoBanuu (5.1), Tak u 0Oe3 Hero.
Ceuenne orOopa npoOblI BEIOMPAIOT KaK MOXKHO OJMIKe K BBIXOJHOMY CEYEHHWIO nBurareis. B ciyudae,
ecnd Ta30TypOMHHAas yCTaHOBKa O0OOpyHOBaHa CUCTEMaMU pEreHepaluu TeIla, JOXKUIaHHA,
pasbasnenus, Hedrpanuzanunu NO, W T.I., cedeHHe O0TOOpa MPOObI OMPENENSIOT MO COIIACOBAHHIO
MEXIY 3aMHTEPECOBAHHBIMH CTOPOHAMH.

He nomyckaercst or60op npo0® B cedeHMH BbIOpoca oTpaboTaBiuero rasa B armocdepy, MOCKOIbKY
TIPY 3TOM BO3MOYKHO MTOAMEIINBAaHUE K MpoOe aTMoc(epHOro Bo3Lyxa.

6.2.2 3oux it oT6opa Ipod

3oHx s oTOopa mpod TOIHKEH 0becieunBaTh IpeACTaBUTENRHYI0 IIpo0y oTpaboTasimero raza. s
MOJyYCHUSI TIPEICTABUTENBHON TPOOBI PEKOMEHIYETCS HPUMEHSITh MHOTOTOUCUHBIM yCPETHSAIOMINI
30HA IpHU pacloIOKECHUU TMPUEMHBIX OTBepCTI/Iﬁ B 30Hax paBHOﬁ miomaan C OXBAaTOM BCEro
MOMEPEYHOr0 CeueHus BbixjonHoro tpyoomposoxa (mo I'OCT 17.2.4.06). HesaBucumo oOT Tuma
UCIIOJIb3YEMOTO 30Ha HEOOXOJMMO JI0Ka3aTh, YTO IPEICTABUTEIBLHOCTh IPOOBI OTPabOTaBIIero rasa
JecTBUTENBHO obecrieunBaeTcs. Ecnu uis moka3aTenbeTBa NpeiCTaBUTEIbHOCTH HCIIONIB3YeTCs 0TOOp
mpo0 M3 pa3MYHBIX TOYEK CEYSHHUsS! C IIOMOIIBI0 IEPEeMENIaeMoro 30HnAa (TpaBepCHpOBaHHE) 30HI
JOJDKeH oOecreunBarh IOJHBIM OXBaT BBIXJIONA, T.€. €ro JJIMHA JODKHA OBITH JOCTATOYHOM JUIs
TPaBEpCHPOBAaHMS BCETO CEUEHMs BBIXJIONHOTO TpyOompoBoaa. Ilponenypy TpaBepcHpOBaHMS
YCTaHABJIMBAIOT TI0 COTTIACOBAHHIO MEXK/Ty 3aHHTEPECOBAaHHBIMU CTOPOHAMH.

3oHx g oTOopa mpod U UCHONB3YyeMblil BaKyyMHBII HACOC JOJDKHBI 00€CIIeYnBaTh HEMPEPHIBHYIO
M09y AOCTATOYHOTO KOJIMYECTBA OTPabOTaBILIETO Ta3a B Fa30aHAIN3ATOPHI.

6.2.3 Cucrema TpaHCIIOPTHPOBKH MTPOOBI

ITpoGbl A7st M3MEPEHUs] KOHLEHTPALMKM Ia3000pa3HbIX KOMIIOHEHTOB, TBEPIBIX YACTHIl U AbIMA
TPAHCHIOPTUPYIOT IO OTACHBHBIM JHHHUAM (Maructpaisim). [lo cornmacoBaHHMIO JOMyCKaeTcs it



ra3000pa3HbIX KOMIIOHEHTOB M JbIMa HCIIOIb30BaTh OOIIYI0 MarkucTpab.

Cxema CHCTEMBI M3MEPEHHST KOHLICHTPAIINH Ta3000pa3HbIX KOMITOHEHTOB PUBECHA HA PHCYHKE 1.
[Ipn wncmonb30BaHWM AIBTEPHATUBHBIX CPEACTB HM3MEPEHUH MAOMycKaeTcs MOAU(UKAINS CXEMbl
CUCTEMBI U3MEPEHUM.

ITpu TpaHCOpTHPOBKE MpPOOBI B 3aBUCHMOCTH OT TPUHIMUNA pPabOThl Ta30aHaNIN3aTopa
00€eCIeunBatOT CIEAYIONINE YCIOBHSA:

- IUId TPEeNOTBpAIleHHs] KOHIIEHCAI[MM KOMIIOHEHTOB MAarucTpajb HarpeBaroT A0 TEeMIIepaTyphbl,
KOTOpast A0JKHA ObITh He MeHee ueM Ha 10 °C BbIlIe TeMIepaTypbl KOHICHCAIUN OTPaOOTaBIIIETO rasa;
TaK, IPU CKHUI'AHUM MPUPOTHOTO ra3a WIM JIETKHX YIVIEBOJOPOAHBIX TOIUIMB C COAEP)KAHUEM CEPbI
meHee 1 % (1o Macce) TeMneparypa MarucTpalii JoikHa ObITh He Hke 150 °C;

- TeMIIepaTypy MarucTpaly MoAJIeP )KUBAIOT IIOCTOSHHOI B ipenenax + 5 °C;

- IIPY TIPOITyCKaHUH MPOOBI Yepe3 OCYIIUTENb (BOJOOTACINTENb) TEMIIEPATYpa MATUCTPAIIH JOJKHA
OBITH paBHA TEMIEPATYPE OCYIINTELS;

- peKOMEHIyeTCs TepMOCTaTHpPOBaTh MPH YKA3aHHOW TeMIleparype Bce 00OpyZOBaHHE, BKIHOUAs
HaCOCHI.

CH,

D} CoHg §

{GC)

| CH
{Fi3)

Nox.dfv

(C))

0,
{PMC)

| CO
(NDIR),

€3,
{NDIR)

50,
jr- NOUY.
NIHR

1 — ipo©00TOOPHBIN 30H1; 2 — MOABOJ I'a3a I IPOBEPKU CUCTEMBI; 3 — MarucTpaib s
TPaHCIIOPTUPOBKH MPOOBI; 4 — (UIBTP; 5 — HACOC ISl IPOKAYKH NPOOBI; 6 — PEryisaTop
npotuBoaanienus; 7 — koHBeprep NO, — NO; § — nonBon rasza Jijisi TpaiyupoOBKH CPENICTB
u3MepeHusi; 9 — ocymmTenb npoObl (XOIONMIBHUK, GyHKIHOHUpYeT npu < 3 °C);
10 — razoananuzatop; // — tepMocraTupyemast (00orpeBacMasi) 4acTb CUCTEMBI; /2 — HAcOC Jyis
MPOAYBKH CUCTEMBI (eciau Heobxonumo); I3 — xouseprep SO, — SO,; /4 — BIaroynoBUTENb
(OTCTONHHMK)

IMpumeuanne — Konnenrtpanuio NO, nomyckaeTcst U3MepsaTh Kak B OCYIIEHHOH, Tak U B HEOCYIIEHHOH IIpoobe.
Pucynok 1 — Cxema crcTeMbl U3MEpEHHS KOHIICHTPAINK Ta3000pa3HBIX KOMIIOHEHTOB BEIOpOCca

MarwucTpans A1t TPaHCIIOPTUPOBKH HPOOBI TOIKHA OTBEYATh CIICIYIOIINM TPEOOBaHUSIM:

- BCE yJaCTKH MarucTpajiy JOKHBI COXPaHATh pabOTOCTIOCOOHOCTH IPH HAarpeBe ee O YKa3aHHBIX
BBIIIIE TEMIIEPATYD;

- BCE Y4aCTKH MaruCTPaJId U COEIUHEHHS JODKHBI ObITh TePMETHYHBIMU;

- MaTepHasibl, KOHTaKTHPYIOIIME C TMPoOOH, HE MODKHBI BCTYNaTb B XHUMHYECKHE PEaKIUH C



0TpaboTaBIINM ra3oM (HanpuMep Hep)KaBeromast CTajlb Win Te(IIoH);

- NPU M3TOTOBJICHWH MarucTpai M3 Te(IOHA PEKOMEHIYeTCS MPOBECTU €€ OYHCTKY MPOIYBKOU
a30TOM (IUIs yOaJleHHs OCTaTKOB PACTBOPHUTEIICH, UCHIONB3YIOIIMXCS B IPOLECCEe H3TOTOBICHUS); IPU
MIPOAYBKE MarkcTpallb HArpeBaroT 10 YKa3aHHbIX BBIIIE TEMIIEPaTyp;

- BpeMsI TPaHCIIOPTUPOBKH MPOOBI OT 30HAA JI0 CPEACTBA H3MEPEHHS He JOJDKHO mpeBbimarh 30 c.

[Ipy Mcnosb30BaHUM JJTMHHBIX MarucTpajiedl yCTaHaBIMBAIOT JOMOJHUTEIbHBIN MPOKaYMBAIOLIUN
Hacoc, 00ecrevrBaroHii 0TOOP U TPAHCHOPTHPOBKY AOCTATOYHOIO KOJIMYECTBa OTPabOTaBILEro rasa B
ra3oaHajin3aTophl.

6.2.4 Cpexncra u3MepeHus

Cpencra U3MEpeHHMs Ul pEryJIMpOBaHHMs pacxoga NpoObl KOMIUIEKTYIOT —KJlallaHaMH,
pacxofoMepaMH | T.II., Y KOTOPBIX MaTepHall, KOHTAaKTUPYIOUIMH ¢ MPOo0OOoii, TOIMKEH OBITh CTOWKHUM K
KOppOo3uM (HarpuMep HeprkaBerollas CTaidb Win TeduoH). Temmeparypy mpoObl MOAJECPKUBAIOT HA
YKa3aHHOM BBIIIE YPOBHE, O3BOJISIOIIEM MIPEAOTBPATHTh KOHICHCALIMIO KOMIIOHEHTOB POOBIL.

[TpoBepka cpencTB H3MEPEHUS — B COOTBETCTBHU C pas3ieiioM 7.

6.3 IIpoBeneHue HCILITAHUI, paCYeThl, OTYET MO Pe3yJabTaTaM HCHbITAHUT

KoHIeHTpannu BpeAHBIX BELIECTB H3MEPSIOT IOCIE AOCTH)KEHHS CTAllMOHAPHBIX 3HAYCHHUH
XapaKTepUCTUK ra3oTypounHoit ycranosku (MCO 2314).

V3ameHeHue B mpoliecce UCIBITAHUI BIIArocoepkKaHusi B arMoc(epHOM BO3IyXe, B paMMaXx BOJIbI
Ha KI' CyXOro BO3[yXa, He JOIKHO mpesblmarh +0,5 r/kr. [Ipu npeBbIIEHHH 3TOTO 3HAYEHUS
JIOITyCKAETCsl MCIOJB30BATh IO COIVIACOBAHMIO MEXJy 3aMHTEPECOBAaHHBIMHU CTOPOHAMH PAacueTHHIE
TIOTIPaBKH.

INazoananu3aTropsl rpagyupyroT 40 U MOCJE UCTIBITAHUIL.

CucrteMy H3MEpeHHH CJEAyeT IPOBEpSATh Nepe] WCIBITAHMSIMH M 4Yepe3 pPaBHbIE WHTEPBAJIBI
BpPEMEHH (B TpoIiecce HCIBITaHu). YacToTa IpOBEPKH TepMETHIHOCTH COOPKH CHCTEMBI M TIPOBEPKH
XapaKTEPUCTUK MCIOJIB3yEMOTO 00OPYAOBAHMUS — 110 MHCTPYKIMSAM N3TOTOBUTEIIS.

[Ipu TpamympoBKe CpeACTB W3MEpPEHHH C apeiiom TMoKa3zaHWA BCIECACTBHE W3MEHECHHUS
TEMIIEPaTyphl UX Pa3MEIAIOT B CPEZE C MOCTOSTHHON TEMIEPaTypol (TEpMOCTaTHPYIOT).

W3mepeHue KOHIIEHTpalMii BpEAHBIX BEILECTB IOBTOPAIOT HE MEHee Tpex pas. Perucrpanuio
MOKA3aHUH CPEACTB M3MEPEHHUS MPOBOAAT MOcie uX cradbwauzanuu. OZHOBPEMEHHO PETHCTPUPYIOT
MOKa3aHUs CPEJCTB U3MEPEHHSI, OTHOCSIIHNECS K XapaKTepUCTUKAM Ta30TypOMHHON YCTaHOBKH.

[To pesynbraram OTHENBHBIX (IIOBTOPHBIX) HM3MEPEHHH OIPEAENIOT cpeaHeaprdMeTHieckoe
3HaueHue. Kaxaoe oTaenbHOE M3MEpEHHe NPENCTaBIsIeT cO00i cpelqHee 3HaYeHUE YCTaHOBUBILEHCS
KOHIICHTpAIIMU B TeYeHUE BpeMeHH 0TOopa npoOsl. Bpemst oT6opa npo0Os! py MpoBeIeHUHN OTIAETBHOTO
M3MepeHns IO0JDKHO OBITh He MeHee | MUH IUTIOC CpeHee BpeMsl OTKJIMKa cHcTeMbl. [Ipu m3MepeHnn
KOHIIGHTPAIMM TBEPJBIX YaCTHI, €CIIM 3TO HEoOXOAMMO Uit 0OecIieueHus] TOYHOCTH 1Mo 7.9, Bpems
oTO0pa MpoOBI IO COTTIACOBAHHIO MEXKTY 3aMHTEPECOBAHHBIMU CTOPOHAMH yBEITHIHBAIOT.

[lo pesynbTaraM HCHBITAHUN COCTABJIAIOT OTYET B COOTBETCTBUM C INpHiIokeHueM A. Pacyersl,
OTHOCSIITNECS] K COCTaBy MHPOOBI, MOTYT BBIIONHATHCS MO 00pa3iy (aIropuTMy), IPUBEICHHOMY B
nputokeHnH A. [TosicCHeHUs K TPUIIOKEHUIO A TIpUBeeHBI B paszaee 9.

7 CpencTBa u3MepeHMs

7.1 Tunsl cpeacTB H3MepeHns

PexomMeH ryeMble THITBI CPEJICTB U METO/Ibl M3MEPEHHSI KOHLIEHTPALMH KOMITOHEHTOB OTPabOTaBIIIEro
rasa npuseneHsl B Tabnuue 3. Ilo KakaoMy KOMIOHEHTY JUISl THIIA CPEACTB M METONy M3MEpeHHs,
yKa3aHHBIM B Tabnuie 3, TpeOOBaHMS K XapaKTepHCTHKaM IpuBeneHsl B 7.2 — 7.9. Ilo coracoBanmio
MEXIy 3aHHTEPECOBAaHHBIMH CTOPOHAMH JOITYCKAaETCs MCIIOIb30BATh CPEICTBA M METOIBI M3MEPEHHS,
HE BKJIIOYCHHBIE B TaOmuiy 3.

Ta6muma 3 — Tumns! cpeacTB (METOABI) H3MEPEHHS

KommoneHT Tum cpenctBa (METO) U3MEPEHUS
0TpabOTaBIIIETO ra3a
NO, XemumomuaecueHust (CL) wmnm HenucnepcHoOHHAs CHEKTPO(POTOMETPHS B

uHdpaxpacuoii oonactu (NDIR), nnu HenucnepcuonHas criektpodoromerpus B
yibTpaduoneroBoii odnacti (NDUV)

Cco NDIR

CO, NDIR

SO, NDIR v NDUV, unu dayopecueHnus B ynsrpabuoneroBoii oonactu (PUVF)




CH Wonwnzanus mwiamenu (FID)
VOC, I"a3oBas xpomarorpadus (GC)
NH3 XeMmumroMuHecHeHIus ) Uiy cneKTpohoToMeTpHsI
JIbiM MeTtonbl baxapaxa (MICO 5063) viu u3MepeHHe ONTHYSCKOM MIIOTHOCTH ra3a
Teepapie yacTuipl | paBUMETPUUECKUI MITH ONITHYESCKUH METOM
0, [TapamaruutHas syeiika (PMC) wim  onekTpoxuMmuueckas —sueiika, WM
LIUPKOHHEBAS sTUCHKA

*) [Tocyie OKHCIIEHHsT aMMHUaKa.

7.2 T'azoanaau3aropsl NO,

7.2.1 Meton u3MepeHus

Konnentparmuo NO, u3MepstoT perucrpanueil XeMUIIOMUHECIIEHTHOTO U3ITyUeHHs, HCITyCKaeMOoro
npu xumudeckor peaknuu Mexay NO u O;. Tak xak meron He pearupyeT Ha NO,, TO 17151 U3MEPEHUs
xoHneHTpaimun NO, mpoOy mnpomyckaloT depe3 KoHBeprep, mnpeoOpasyrommii NO, B NO. Ilpum
M3MEPEHNSIX PErHCTPUPYIOT KakK MCXOAHYyro KoHueHTpauuio NO B mpobe, Tak M cymMMapHyIo (Tiociie
koHBepTepa) KoHmeHTpamuio NO. Takum oOpasom, xoHmeHTpamust NO, MoxeT OBITH MOJy4eHa
BBIUYMTAaHHEM HCXOAHOW KoHIeHTpamnu NO wu3 cymmapHoil. OOs3aTenbHBIM SBISETCA TONBKO
mMepenue korueHTparu NO,.

7.2.2 TpeboBaHHA K XapaKTepHCTHKaM razoaHanmzaropa NO,

OCHOBHBIE XapaKTEpUCTUKU TazoaHanusaropa NO, IOIKHBI COOTBETCTBOBATH TpPEOOBaHUSM,
IpUBEACHHBIM B Tabmuie 4 (ecnu YCIOBHS OSKCIUTyaTalldid Ta30aHAJIM3aTopa COOTBETCTBYIOT
yKa3aHHBIM H3TOTOBUTEIIEM).

Tabnuua 4 — TpeOoBaHMsI K OCHOBHBIM XapaKTepucTUKaM razoanaimsaropa NO,

XapakTepucTUKa TpeboBanue
Paszpemenue Memnee, 0,5 % auanazona u3MepeHui unu Mexee 1 mun’!
CX0AMMOCTh Menee + 1 % nuanaszoHa usMepeHuii uuy Menee + 1 My’
CTaOWIbHOCTH 3a nByX4yacoBO# mepuoj: MeHee + 2 % nuanazoHa U3MEPEHHN WM MeHee
+ 1 M’
Hpeiid myns 3a nByxuacoBoi nepuon: meHee 1 % auanazoHa u3MepeHuil win Mexee + 1
MiH

Coayuaitnas cocrasistomast ([Tpu 0,5 't n Gonee: menee + 1 % nuana3zoHa n3MepeHui WM MeHee + 1
OCHOBHOM MOrpentHocTd __ |MuH’!

Brusane  HemsmepseMbIX [OTHOCUTENBHOS H3MEHEHHE TTOKa3aHui, 00ycioBneHHoe Hammarem CO, u
KOMITOHCHTOB MapOB BOJIBL, JTOJKHO OBITH:

- meree 0,2 % Ha 1 % ob6bemHuoit nom CO,;

- meHee 0,5 % Ha 1 % 00BEeMHOI 10T TapOB BOAKIL.

Ecimm ompo mmm o6a yclmoBHS HE BBINONHSIOTCS, TO OIPENENSIOT M
VKa3pIBalOT B  TEXHHUYECKOH  TOKYMEHTAllM  COOTBETCTBYIOIIHE
MONPaBOYHbIE KOY(DDULIMEHTHI

Bpewms ycranosnenus|He Oonee 10 ¢ ¢ MoMeHTa MOCTYIUIEHHS MPOOBI B Ta30aHAIU3aTop IO
MOKa3aHui MTOJTYYEHUS TTOKa3aHuH, cocTapisitomux 90 % okOHYATEILHOTO 3HAYCHHS
Jlunelinocth JIuHeitHOCTh TOKa3aHUil MPOBEPSIOT B KAXKIOM THANA30HE MPH 00BEMHBIX

nmonsx 30, 60 u 90 % nuanazoHa M3MEPEHHWH C HCIOIB30BAHHEM JIMOO
OTJICIBHBIX Ta30BbIX cMecel, nubo nenutens rasza. OTKIOHEHHE
IIOKa3aHUMl OT HpHMOﬁ JIMHWU 110 METOAY HAMMCHBIIUX KBAAPAaTOB JOJI?KHO
ObITh MeHee + 2 % auana3soHa H3MepeHu

Konseprep KoHBepTep KOHCTPYHPYIOT W OKCIUIyaTHPYIOT TakK, 4YTOOBI CBECTH K
muHUMyMy Hanmaue NO, B npobe nepes usmepenueM cogepxxanus NO, u
UCKJIIOYUTh BIIMSHUE KOHBEPTEpPA HA HUCXOAHYIO KOHLeHTpauuio NO B
npo6e. KI1/I konBeprepa

1 =100[¢}, ~Pyo ]/ Pro, 2 90%
Pro

Pvo xoHueHTpanuss NO mocne koHBepTepa. Oto 3HadeHue KITJI
UCTIOJIB3YIOT JUIsL KOPPEKTUPOBKHM H3MEpeHHOH KoHueHTpauuu NO, B

— ucxonHas koHneHTpamus NO B pobe,




!
npobe, paBHO [(pNO (pNO] , 9TOOBI MOYYHUTh 3HAYCHNE KOHICHTPALMU
NO,, coorBercTBytomiee KITJT = 100 %.

7.3 Tazoananuzaropsl CO u CO,

7.3.1 Meton uamMepeHus

Konmertparmu CO u  CO, U3MEpSAOT METOAOM  HEOUCIEPCHOHHON  HH(paKpacHOM
cnekrpodoromerpun (NDIR). B razoananmzaropax 3TOro Tuma HUcCHojib3yioT AuddepeHIuanbHbIi
NPUHIUI C U3MEPEHHEM Pa3HOCTH MOMVIOLIEHHS SHEPTUU OT MH(PPAKPACHOTO MCTOYHHMKA M3TYYCHHS B
JIBYX MapaJIe]bHBIX sueiikax (KioBeTax): B pabodell (C aHaIM3UpPyeMOoW MpoOoii Ta3a) U B 3TAJIOHHOM.
TpeOyemblii ypoBEeHb YyBCTBUTEIBHOCTH JOCTUTAeTCS M3MEHEHHEM pa3Mepa pabouyeil KIOBETHI
(mon®opoM dYMCIIa COCTaBIAIOIMX €€ OTACIBbHBIX KIOBET), MJIM M3MEHEHHEM O3JIEKTPOHHOW CXEMBI
(xoapdunmenTa ycuieHus), Wi oOOMMH crocobaMu. BiusHHEe HeH3MEpsSIeMBIX KOMITOHCHTOB,
BBI3BIBAEMOE HAJIO)KEHHEM II0JIOC TIOTVIOIIEHHS OT JPYTMX Ia30B, MUHHMHU3HPYIOT aOCOPOINOHHBIMU
¢unpTpaMu AN KOHKPETHBIX Ta30B W (WIM) ONTHYSCKUMH  QuiisTpamu  (TIOCTIeTHEE
MIPEIOYTUTEIhHEE).

7.3.2 TpeboBanus k xapakrepucTikam razoananuzaropos CO u CO,.

OcHoBHBIE XapakTeprucTuku razoananu3atopoB CO u CO, T0MKHBI COOTBETCTBOBATH TPEOOBAHMSIM,
NpPUBEACHHBIM B Tabnmuuax 5 u 6 (ecou YCIOBHS AKCIUIyaTalldd Ta30aHAIN3aTopa COOTBETCTBYIOT
yKa3aHHBIM H3TOTOBUTEIIEM).

Tabnmuia 5 — TpeboBaHuUs K OCHOBHBIM XapaKTepUCTHKaM razoananuzartopa CO

XapakTepucTHKa TpeGoBanue

JlmanasoH u3MepeHui Perynupyemslii B npesesax 0obeMHoi 1oau oT 0 1o 2500 mas’!

Paspemenne Menee 0.5 % auana3zoHa U3MepeHuii win MeHee 1 M

CX0IMMOCTB Menee +1 % nuanazoHa u3MepeHui uiy Mesee + 2 MyH’!

CTaObuIbHOCTh 3a nByX4acoBO# mepuoj: MeHee + 2 % nuanazoHa U3MEPEHHH WM MeHee
+ 2 M’

Hpeiid nyns 3a nByxuacoBo# mepuoj: menee £ 1 % nuanazoHa U3MEpPEHHUN WM MeHee
+ 2 M’

Crnyuaiinas cocrasnstomast (0,5 T'u u Gonee: menee + 1 % nuanasona usmepennit unu menee + 1 mn!
OCHOBHOM MOTPEUIHOCTH

Bnusane  Heusmepsiembix [I3MeHeHne moka3aHuii, 00yciaoBiIeHHOoe HanmuurueM dtiieHa CO, u mapoB
KOMITOHCHTOB BOJIBI, TIOJDKHO OBITH:

- meHee 500 man"! Ha 1 % 00BEMHOI O ATHIICHA;

- meHee 2 MiH!' Ha 1 % o6beMHol g0 CO,;

- menee 2 mun" Ha 1 % 06BEMHOM JI0JM MAPOB BOABI (B CIIyYae aHAIM3a
«BIAXKHOW» TIPOOHI).

Ecmm s CO, nnm 171st TapoB BOABI 3TH YCJIOBHS HE BBITIONHSIOTCS, TO
OTIPEAICNISIIOT W YKa3blBAIOT B TEXHUYECKOW  JOKYMEHTAIMH
COOTBETCTBYIOIIME MOMPABOYHBIE KO DUIINEHTHI

Bpewms ycranosineHus|[He Oonee 10 ¢ ¢ MOMeHTa MOCTYIUICHHS MPOOBI B Tra30aHaIU3arop 10
MMOKa3aHuM MTOJIYYEHUSI TTOKa3aHuH, cocTapysitomux 90 % oOkOHYATEILHOTO 3HAYCHHS
JIuneitHOCTH JlnHeHHOCTh MOKa3aHUH MPOBEPSIOT B KAKJOM JHAIa30He MIPH 00bEMHBIX

nosix 30, 60 u 90 % nuama3oHa M3MEPEHUIl C HCIOJIL30BAHUEM JINOO
OTACTBHBIX Ta30BBIX CMecel, Jmbo jgenurens ra3a. OTKIOHEHHE
MOKA3aHUHN OT MPSIMO¥ JIMHUU 110 METOAY HAUMEHBIIUX KBAIPATOB TOJKHO
OBITh MeHee + 2 % auana3oHa M3MepeHui

Tabnuua 6 — TpeOoBaHM K OCHOBHBIM XapaKTepUCcTHKaM razoaHanuzaropa CO,

XapaKTepHuCcTHKA TpeGoBaHue

Jlnana3oH nu3MepeHuit Perynmupyemsiii B mpenenax o0bemuoi qomm ot 0 % mo 20 %

Paspemenue Mesnee 0,5 % nuana3zoHa u3Mepenuii uiau Mesee 100 mun’!

CX0IMMOCTh Memnee + 1 % auana3oHa usMepeHuii wiu Menee £100 maa!

CraOuiIbHOCTD 3a AByxuacoBoi nepuoxa: MeHee + 2 % Auama3oHa U3MEPEeHUil UM MeHee
+ 100 M’

Jpeiid Hyist 3a nByx4yacoBoi mepuoa: MeHee + 1 % nuama3soHa U3MEpeHNH WU MEHee




+ 100 motH"!

CrnyuaiiHasi cocTaBJstonias
OCHOBHOM IOI'PEIIHOCTH

0,5 Tu n Gonee: menee = 1 % anamazona maMepeHuil win meHee +100

e

Brusane  HemsmepseMbix [[I3MeHEeHHE MOKa3aHUM, OOYCIIOBICHHOS HAIMYHEM IapoOB BOJBI, JOIKHO

KOMIIOHEHTOB Obith Menee 20 min! Ha 1 % OOBEMHOW 1ONM MApOB BOABI (aHAM3
«BJIAKHOM ITPOOKI)

Bpems ycranosneHus|He Oonee 10 ¢ ¢ MOMeHTa TOCTYIUIEHHS MPOOBI B Ta30aHAU3aTOp IO

MMOKa3aHUU MOJYVICHHSI TOKa3aHuM, cocTaBIniiomuXx 90 % OKOHUYATEIEHOr0 3HAYCHHS

JlnaeHHOCTD JIMHEeHHOCTh MOKa3aHMUIA MPOBEPSIOT B KAKJOM JHAITa30HE MPH 00hEMHBIX

momsix 30, 60 u 90 % nmamazoHa W3MEPEHHH C WCIIONB30BAHUEM JTHOO
OTHEIbHBIX Ta30BbIX cMecel, nubo nmenutenas rasza. OTKIIOHEHHE
MOKA3aHUH OT MPSAMOM JIMHUH 110 METOAY HAUMEHBIINX KBAIPATOB TOIKHO
ObITh MeHee + 2 % auana3zoHa H3MEepeHUH

7.3.3 CnenunanpHble TpeOoBanwus 11st razoaHanmmnzaropoB CO u CO,.

7.3.3.1 TpeboBaHus K YCAOBUSAM IKCILTyaTaI[UH

[TpeAnovTHTENBHBIM SIBISICTCS aHAM3 TPEBAPUTENBFHO OCYIIEHHOW («Cyxoii») mpoObl. [laBneHue
npoObl Ha BXO/IE B ra30aHaJIM3aTOp U3MEPSIOT U MOJJICPKUBAIOT MMOCTOSHHBIM B mpezaenax 0,2 xlla B
TEYEeHNE BPEMEHHU I'paJlyMpPOBKH W UCTbITaHUH. JlomycKkaeTcs Mconb30Banue razoaHanusaropos CO u
CO, mnocnenoBarenbHO ¢ rasoananuzaropamu SO, m (winm) O, BO BCeX CIydasiX, KOTJa M3MEPSIOTCS
KOHIICHTPAIMN 3THX KOMIIOHEHTOB.

7.3.3.2 TpeboBaHUs K TeMIeparype mpoobI

IMpu mmepennn xoumentpanun CO u CO, B «cyxoi» mpode TeMriepaTypa KIOBETHI ¢ Mpo0oii B
razoaHanmzatope aommkHa ObITh He HIDke 40 °C ¢ morpemmHocteio + 2 °C. Ilo cormacoBanmio
JIOIYCKaeTCsl TIPH MCIIOIb30BAHUH JIETKOTO YIJIEBOAOPOAHOTO TOILUIMBA aHAIN3UPOBATh HEOCYIICHHYIO
(«BnaxkHyto») mpoOy. B aToM citydae Temmeparypa KIOBETHI ¢ Ipo00ii (M 3JIEMEHTOB, KOHTAKTUPYIOITHX
¢ mpo0oil Ha y4acTKe HEOCYIICHHOH MpoObl) momxHa ObiTh He Hke 50 °C ¢ Tounocteio = 2 °C. Ha
BJIMAHUE TAapOB BOALI BBOJAT IOIIPAaBKU.

7.4 Tazoananuzarop SO,

7.4.1 Meton uzmepeHus

Konnentpamuoo SO, pekoMeHIyeTcss BBIUUCIATH MO pe3ynbTaTaM aHalIW3a COCTaBa TOIUIMBA IpU
YCIIOBHH, YTO BCS COJIEPIKAIIAsCS B TOILIMBE Cepa MOJHOCTHIO OkuciseTcs 10 SO,.

W3mepeHust TpOBOAAT, €cIM OXupaemas KoHIeHTpamus SO, MpeBbIIIaeT HIWKHUN Tpenen
oOHapyeHus, cooTBeTcTByIommit 3,4 mr SO, Ha 1 M* «cyxoro» orpaborapmiero raza. KoHneHrparmo
SO, w3MepsrIoT METOAOM HEeIWCIEPCHOHHON uH(pakpacHOH cruekrpodoromerpun (NDIR) wmm
METOIIOM HEeIUCIIEPCHOHHOH yapTpaduoneToBoii ciekrpodoromerpun (NDUV).

7.4.2 BrusiHue HEM3MeEPsieMbIX KOMIIOHEHTOB

[Ipu m3mepenusix meronom NDIR Ha mokazaHus razoaHaan3aTopa BIUSET MPUCYTCTBUE B MPoOe
CO,, mapoB Bombl U yrieBojgoponoB. llpu wm3mepenusix wmetogom NDUV Ha mnokazaHwust
ra30aHaJIn3aTopa BIUAET TOJIBKO MPHCYTCTBUE YIIEBOJOPOIOB.

7.4.3 TpeOoBaHus K XapaKTepUCTUKaM TrazoaHanuzaropa SO,

OCHOBHBIE XapaKTEpPUCTUKH Ta3zoaHanu3aropa SO, JIODKHBI COOTBETCTBOBATH TpeOOBaHMSM,
MIPUBEJICHHBIM B Tabmume 7 (€ClM YCIIOBHSl OKCIUTyaTalldM Ta30aHajIn3aTopa COOTBETCTBYIOT
YKa3aHHBIM N3TOTOBUTEIIEM).

Tabmura 7 — TpeOoBaHUSI K OCHOBHBIM XapaKTePHCTUKaM razoaHann3atopoB SO,

XapakTepucTHKa TpeboBanue

Juamna3zon nu3mMepeHuit Perymapyemplii B mpenenax o0bemMHoH momm or 0 mo 1000 mum’,
MUHUMAJIBHBIH quana3os ot 0 go 50 muH!

Pazpemenne Megree 0,5 % nuana3zoHa n3MepeHuii wim MeHee + 2 MiIH"!

CX0IMMOCTD Menee + 1 % nuanasona uaMepeHuii wid Meee £1 mug’!

CTaObuIbHOCTD 3a aByxuacoBoi mepuoxa: MeHee + 3 % anama3oHa W3MEpeHUi Win MeHee
+ 1 mug’!

Hpeiid vy 3a AByX4acoBOM mepuox: MeHee £2 % auana3oHa H3MEPEHUH I MeHee +
1 mn!

Crnyuaiinas cocrapmsromas|0,5 'y u Gonee: menee + 2 % nmamasoHa m3MepeHuid wiu meHee = 0,05

OCHOBHOI Torpemuocty  |MyH’!




Brnusane  HemsmepsieMbIX [OTHOCHUTENBPHOE M3MEHCHHE MOKa3aHuid, oOycioBienHoe Hammauem CO,,
KOMITOHEHTOB MapOB BOJBI U YIJIEBOIOPOAOB, TOTKHO OBITH:

- meHee 1 % na 1 % ob6bemuoit nonmu CO,;

- meHee 2 % Ha 1 % oO0BeMHOI 10TH TapOB BOJIBL,

- menee | % Ha kaxapie 10 MuH! yrieBomopomoB (CyMMapHOE BIMSHUE
ITOJKHO OBITH MeHee 4 %).

Haubonpiree BIusiHNE Ha MOKA3aHHUS OKAa3bIBACT MPUCYTCTBHE BoAbI. s
HO}I}Iep)KaHI/IH IIOCTOSTHHOTI'O CO]lep)KaHI/IH BOIAbI B Hpo6e JaBJICHUC B
XOJIOIIBHUKE MOAJEPXKHUBa0T ¢ morpemHocTeio + 0,2 klla. YTtoOsI
HCKJIFOYHTH BIMSHUEC aMMHaKa Ha YCTAHOBKAaX, MMEIOIIMX B CBOEM COCTaBE
katamutnueckue HedTpammzatopslr NOL(SCR), xonnentpanuio SO,
HU3MEPSIOT 10 MOAMEITNBAHNS aMMuaka )

Bpewms ycranosneHus |[He Oonee 50 ¢ ¢ MOMEHTa TOCTYIUICHHUS MPOOBI B Ta30aHAIU3aTop 0
MOKa3aHUH MOJYYEeHUs MOKA3aHUH, COCTAaBIIIOMUX 90 % OKOHYATSIHLHOIO 3HAYCHUS
JInHeHHOCTh JluneitHocTh mokazanuii mpoBepsitoT co cMmechio SO, u N, B KaxaoMm

nmuarazone mpu o0beMHBIX noisix 30, 60 u 90 % nuama3oHa U3MeEpeHuit ¢
HCIIONB30BaHUEM JTUOO OTAEILHBIX Ia30BBIX CMeECEH, 00 JAeINUTEeNs ra3a.
OTKIIOHCHHE TIOKa3aHUH OT MPSAMON JHMHUM 10 METOAY HAMMEHBIINX
KBaJIPaTOB JOJDKHO OBITH MeHee + 2 % auana3zoHa u3MepEHHI

Y TIpu ucnons3oBannu Metoga NDIR y4uTBHIBAIOT BIMSHHME BCEX TPEX HEM3MEPSEMBIX KOMIOHEHTOB (7.4.2).
IIpu ucnone3oBannu Meroga NDUV yuduTHIBAaIOT TOJNBKO BIWSIHHE YIIIEBOMOPOAOB. Ecim mis mo0oro u3 tpex
KOMIIOHEHTOB YCJIOBUS HE BBIIOJHSIOTCS, TO ONPENESIIOT M YKa3blBAlOT B TEXHUYECKOM JOKYMEHTalUU
[IONPABOYHbBIC KOOPPHUIIMEHTBL.

7.5 Anaau3arop yriieBoaopoaoB

7.5.1 Meton uzmepeHus

KoHIleHTpanuio HECropeBIIMX M YacTUYHO CrOPEBIIMX YIVIEBOJOPOJIOB (BKJIIOYas Bce
YIJIEBOJIOPOHBIE KOMITOHEHTBI) H3MEPSIOT JIeTEKTOPOM HMOHHM3alMu Iuiamend. [Ipum cxuraHum B
CIELMaJIbHOM  KOHTPOJHMpyeMoM (akene IUTAMEHH COIEpXKAIIMXCS B IpoOe  HEeCropeBIINX
ra3000pa3HbIX YIIEBOAOPOIOB IPOUCXOAWT WX HOHM3ALUS C YUCIOM HOHOB, IPOMOPIUOHATEHBIM
YHCIy pa30pBaHHBIX YTIEPOJHO-BOAOPOTHBIX CBi3eidl. MeTo oOecreunBacT TONyYEHHE CYMMAapHOMH
KOHIICHTPAITIH BCEX YIIICBOIOPOOB, IPUCYTCTBYIOINX B Tipode. B cirydae ycranoBneHus TpeOoBaHUH,
OTHOCSIINXCS K JIETYYMM OPTaHHYECKHM COCTUHEHHUSIM, HeoOxoanma HWH(popMamms o comep kKaHur
KOHKPETHBIX YIJIEBOJOPOAOB, YTOOBI HCKIIIOUUTH He BXoxdmme B kareropuio VOCs.

IMpumeuanne — IIpyu HEKOTOPBIX OOCTOATEILCTBAX (POHOBASI KOHIIEHTPALHS YIJICBOJOPOAOB B OKpY)KaroIeh
cpezse MOXeET OBITh 3HAUUTEIBHOM, B TOM YHCJIE BBIIIEC H3MEPIEMOH B 0TpaboTaBlieM B TypOuHe raze. PoHOBYIO
KOHILICHTPALHUIO KOHTPOJIHPYIOT OTOOPOM TEM e 30HAOM IPoO OKPYKAFOLIETO BO3AyXa A0 M MOCIE MPOBEACHUS
OUCPCAHBIX HCIBITAaHUHA l"a30Typ6I/IHHOI71 YCTaHOBKH. Ecmm CI)OHOBaSI KOHICHTpAalWs 3HAYUTEIIbHA U JKCJIATCIICH €€
HapaJUIeJII:HI;Iﬁ KOHTpPOJIb B XOAC HCHBITaHHﬁ, TO IpeAyCcMaTrpuBarOT HOIOJHUTCIbHYIO 06B0/1Hy}O JIMHUIKO 11
orOopa mpod BO3JyXa B HEMOCPEICTBEHHOH OMM30CTH OT BXOJa B YCTAHOBKY. YIJICBOJOPOIbI aHAIU3UPYIOT BO
«BIAKHON» MPOOE P TeMIepaType HeoOorpeBaeMoro TpyoonpoBoa.

7.5.2 TpeOoBaHUA K XapaKTepPUCTUKAM aHAJIU3aTOpa YIIIEBOLOPOIOB

OCHOBHBIE XapaKTEPUCTUKU aHAIM3aTopa YIJIEBOIOPOIOB JOJDKHBI COOTBETCTBOBATH TPEOOBAHUSIM,
MIPUBENICHHBIM B Talnuie 8 (eciu yclioBHs SKCIUTyaTalluy aHaJIN3aTopa COOTBETCTBYIOT YKA3aHHBIM €T0
H3TOTOBUTEIIEM).

Tabmuma 8§ — TpeOoBaHUSI K OCHOBHBIM XapaKTEPHCTHKAM aHAIHM3aTOPa YIIEBOAOPOIOB

XapakTepucTuKa TpeboBanue

Junana3oH nu3aMepeHuit PerymapyeMmblii B mpemenax o0beMHol momu or 0 mo 1500 mum™ C,
MMHHUMalbHBII quanazol ot 0 go 10 mua! C,.

Pexomenmyercss WMeTh B aHaNM3aTOpe  JOCTAaTOYHOE  YHCIO
OTIPaJyHpPOBAHHBIX IHAIAa30HOB M3MEPEHMH, TaKk Kak JUIg YMEHbIICHUS
MOTPEIIHOCTH  HM3MEpPEHHE KOHIEHTPALMH  yIIEBOAOPOIOB  TOIKHO
MIPOBOAMTHECS NPHU IMOKa3aHUAX aHanu3aropa He MmeHee 50 % Toil yacTu
nuanasoHa, Kortopas oOecredeHa TpaxyupoBkoi. Hampumep ecnm
muanason oT 0 go 100 munr™ C; oTrpamynpoBaH ra3oM ¢ KOHIEHTpaLye
60 mma' C), To 4acTh auana3oHa, OOECHEUEHHAs TPaLyMPOBKOM U
obo3HauaeMas ganee FSD, coctaBut 60 % auamasona. CienoBareibHO, B
STOM JMamna30He W3MEPEHHs CIEeIyeT MPOBOAWTH MPH TTOKa3aHHIX




aHaiuszaropa He meHee 30 % nuamnasoHa

Paspemenue Megree 0,5 % nuanazoHa nu3Mepesuii niu mesee 0,5 maa’!' C,

CXOIMMOCTD Menee + 1 % auanazona u3Mepenuii win mernee + 0,5 mua”' C,

CTaOWIbHOCTh 3a nByX4acoBOM mepuoj: MeHee + 2 % nuanazoHa U3MEPEHHUH WM MeHee
+ 1 man’! C,

Jpeiid Hyist 3a nByxuacoBoii nepuon: MeHee + 1 % FSD umu menee + 0.5 min™! C,

Coayuaitnas cocrasisitomast (0,5 T'n u Gonee: mMenee £ 1 % nuanasona msMmepeHuid wim menee + 0,5
0CHOBHOM norpemnoctd  |man"! C,

Bnusnue Heusmepsemsix [[1o 7.5.3

KOMIIOHCHTOB
Bpewms ycranosneHus[He Gomee 10 ¢ ¢ MOMeEHTa MOCTYIUICHHS HPOOBI B aHAIMU3ATOP [0
MMOKA3aHUMA MOJYVYCHHUSI TOKa3aHUi, cOCTaBIBIIOMKX 90 % OKOHYATEILHOIO MOKA3aHHUS
JIuHerHOCTh JluneitHOCTh MOKa3aHWW TMPOBEPSIOT CO CMEChIO NpolaHa U BO3IyXa B

KaxIoM auana3oHe mpu o0beMHBIX momsx 30, 60 u 90 % pmamasoHa
M3MEPEHUI C WUCIIONB30BAHAEM JHOO OTHEITBHBIX Ta30BBIX cMeceH, b0
nenutens ra3a. OTKIOHEHHE TOKa3aHUH OT NPSMOW JMHHU IO METOIY
HaWMEHBIINX KBaJpaToB JOIDKHO OBITh MeHee + 2 % 1auamasoHa
H3MEPEHUN

7.5.3 BriusHue HEeM3MepsieMbIX KOMIIOHEHTOB KOHKPETHBIX YITIEBOIOPOIOB

Heo0xonnmo cobitonate cieayromue TpedoBaHust:

7.5.3.1 B kauectBe TorumBa ajist (hakela IUIaMEHH B aHAJIM3aTOPE UCIIONB3YIOT CTAHIAPTHYIO CMECh
u3 40 % Bomopoma um 60 % renua, YTO MO3BOJSIET YMEHBUIMTH IOTPEIIHOCTh H3MEPEHHH,
OOYCIIOBIIEHHYIO HEOIMHAKOBBIMH KOHIICHTPAIMSIMHU KHCIIOPOA M HEOIMHAKOBBIM acCOPTUMEHTOM
KOHKPETHBIX YIJIEBOIOPOIOB B OTpadOTaBIIEM Tra3e Ha pasHbIX pEeXHMax OIKCIUTyaTally
ra3oTypOMHHONM yCTaHOBKM. BMmecTo renms Jomyckaercsl MCIIOIb30BaTh a30T. B Bozayxe mms daxena
IDUTAMEHU B aHAIIM3aTope 00beMHas OIS PUMECH OPTaHMYCCKUX BEIIECTB (MpeacTaBIeHHBIX Kak CH,)
nomkHa 6b1Th MeHee 10 % FSD no tabnuue 8, Ho He 6oi1ee 10 miH! C|. Pexomenayercs ncnonab3oBaTh
HYJIEBOM BO3IYX.

7.5.3.2 OrtHOCHUTENbHOE WM3MECHEHHE TIOKAa3aHUH, OOYyCIOBICHHOE BIWSHUEM KOHIICHTPAINH
KHACIOpoa B TMpoOe, ONpeneNnsioT CpaBHEHHEM IIOKa3aHWi, IONYyYEeHHBIX IPH KOHIIEHTPAIHH
yresonoponos 500 mur" C, cHayana B HylIeBOM BO3IyXe, a 3aTeM B azore (Harmpumep 500/3 mum!
NpOTaHa B CMECH C HYJIEBBIM BO3/IyXOM U B CMECH C a30TOM).

JomycTumoe n3MeHeHue nokasaHuii — meHee 2 %.

7.5.3.3 OrtTHOCUTENbHOE U3MEHEHUE TII0Ka3aHWl, BHI3BAaHHOE Bapualyell B acCOPTUMEHTE
KOHKPETHBIX YIJIEBOAOPOIOB, OINPEAEISIIOT CPaBHEHHEM IIOKAa3aHUH, MOIyYEHHBIX CO CIEAYIOIUMHU
ra30BBIMH CMECSMHU:

a) 500 mau™' C, Iponana B HYJIEBOM BO3JLYXE;

6) 500 M C, mponmIcHa B HYIEBOM BO3LYXE;

B) 500 mun™' C, Tomyoa B HyJIEBOM BO3IyXE;

r) 500 ™! C| n-rekcana B HylIEBOM BO3IyXeE.

JomycTnMoe n3MeHenue mokasanmii (8 e C;) — menee 5 %.

7.5.4 OmnpeneneHne NeTYYNX OPraHMYECKUX COCIIMHEHUI

7.5.4:1 OOuMe noaoKeHus

B ciydae mnpenbsBieHus TpeOOBaHHMH, OrpaHWYMBAIONIMX BBIOPOCHI JIETYYHMX OpPraHUYECKUX
coenunenuit (VOCs), ompeneisitoT CyMMapHYIO KOHIIEHTPAI[MI0 HECTOPEBIIMX YIIEBOIOPONIOB, M3
KOTOPOH BBIUMTAIOT KoHIeHTparnuu metaHa (CH,) u atana (C,H,). Yka3zaHHOE BEIUMTaHHE MOXKET OBITH
MIPOBEZICHO aBTOMATHYECKH, €CIIU JIeTeKTop noHn3amu miaMmenn (FID) ucnone3oBath B KOMOMHANNY ©
ra3oBbIM xpomarorpadom (GC), kak yka3zaHO HIKE.

7.5.4.2 HenocpencreenHoe onpeznenenue VOCs.

Ha aBromarmsupoBanHoM GC u3 mpoOBI BEIIENSIOT JIBE YaCTH: BO3AYX U CyMMYy METaHa M ATaHa,
IIOCIIE YEeTO TMPOBOAAT OOPATHYIO MPOMBIBKY KOJOHKH, YTO MO3BOJISAET IONYyIUTh TPETHIO YaCTh MPOOHI,
Brutodatontyto Bce VOCS, CyMMapHYI0 KOHIIEHTPAIIMIO KOTOPBIX ONPENENIIOT MPOMYyCKaHHEM STON
gactu mpoOsl depe3 FID. Tak xak meran, 3taH u VOCs OTAeNeHBI OT BO3IyXa, TO HE BO3HUKAECT
l'[pO6J'[eMBI BJIMSHUA KUCJIOpOJaa. JIJ'IH YCKOPEHUA pas3aCICHN KOMIIOHEHTOB JOITYCKAaCTCA UCII0JIb30BaATh
JIBE€ KOJOHKH C COOTBETCTBYIOIIMM IEPEKIIOYEHUEM IoAadn MpoObl. J[aHHBINA BapHaHT ONpeNeIeHus
VOCs pekoMeHnayertcs, koraa Heooxoaumo kouTpouposarh 1 CH u VOCs.

7.5.4.3 Onpenenenne VOCs BbIYUTaHUEM

AnprepHaruBHbBII BapuaHT onpeneniennss VOCs npemycMarprBaeT NapajulelbHOE HCIIONb30BaHHE
GC s ompeneneHust nomd MeraHa M 3taHa B mpobe m FID s onpenenenust cyMMapHOM



koHeHtpauuu CH. Cymmapnyio koHueHtpanuio VOCs monydaroT BEIUMTAaHUEM METaHa M dTaHa U3
CH.

7.6 Anaauszarop NH;

B cmywasx, xorma NH; mpucyrcTByeT B OTpaboTaBIIeM Tas3e, HampuMep IPH HCIIOIb30BAHUU
KaTATUTUYECKUX HEUTpanu3aropoB okcuioB a3ota (SCR), ero KOHIIEHTPaITHUIO H3MEPSIOT.

7.6.1 Meton u3mepeHus

Konnenrparmro NH; m3mepsror ananuzatopamu tuna CL (xemumioMuHecHeHIMS — 1o 7.2) ¢
JByMsl pa3HbIMU KOHBepTepamu. MeToj OCHOBaH Ha HEOIMHAaKOBOM mnoBeneHun NH; B KoHBepTepe B
3aBUCHMOCTH OT €ro TEeMIIEpaTypHOro pexuma. B KoHBeprepe W3 Hep)KaBelolleil cranmu pabouyro
Temrieparypy nojnepxxusarot Ha yposHe 700 °C. Ipu at10it Temmieparype copepxamuiics B mpooe NH;
MOJTHOCTHIO oKucisieTcs: B NO B COOTBETCTBHU C pPeakIieit

4NH; + 50, — 4NO + 6H,0 €))

(BciencTBUE ATOTO KOHBEPTEP M3 HEPIKABEIOILECH CTaIM HE JOJDKEH MCIIONB30BaThCS ISl N3MEPEHNUS
xonneHTpanu NO, B mpobe, ecnmu B Hell comepxkutcs NH;). B xomBeprepe u3 rpadura pabodyro
Temneparypy noxnepkusaioT Ha ypoBHe 300 °C. Ilpu takoit Temneparype NH; He oxucnsercs, u NO
obpazyercs Tonbko n3 NO, B COOTBETCTBUH C PeaKIueit

NO, +C — NO + CO. 2
Cxema wu3Mepenus koHHeHTpanuu NH; c ucnonbs3oBaHMeM [ByX KOHBEPTEPOB (M ORHOTO
razoananuzatopa CL) mpuBeneHa Ha pHCyHKE 2. ANBTEpHATHBHBIN BapHaHT — CXeMa, B KOTOPOil

KaXXIbIii U3 KOHBEPTEPOB YKOMILJIEKTOBAH OTAENIbHBIM razoananuzaropom CL.

PasHuna B wu3mepeHHbIX razoaHanm3aropoM CL koHneHtpanmuax NO ¢ IByMS pa3IHYHBIMHU
KOHBEpPTEpaMH MO3BOJISIET B COOTBETCTBUM ¢ popmynamu (1) u (2) onpenenuTs koHIeHTpanuto NHs.

7.6.2 TpeboBaHus K XapakTeprcTHKaM aHanm3aropa NH;

Merton ompeznenenust NH; ocHOBaH Ha HCIIONB30BAaHMHU JBYX Pa3HBIX KOHBEPTEPOB (PUCYHOK 2).
OCHOBHBIE XapaKTEPUCTHKH KOHBEpPTEpoB W razoaHanmu3aropa CL ODKHBI COOTBETCTBOBATH
TpeboBaHusAM 7.2.2. KOHCTpyKIMs KOHBEpTEpa M3 HEpPXKABEIOIIEH CTalM MODKHA O0ecleurBaTh C
BeicokuM KI1J] oxucnenne NH; u mpeoOpazoBanme copepskarerocs B mpode NO, B NO.

1 2
—-C/
700 °C
MpeBa )
=B * el K rasoaHanuzaTopy

JTanoHHuBIA ra3

1 — xoHBepTep; 2 — BIATOOTAEINUTEND C XOJOAWIBHUKOM; 3 — KOHBEpTep n3 rpaduta
A — m3mepenne koHneHTpanuu NO,; B — nzmepenue konueHrparmu NO; C — u3MepeHne
koHneHTpanuu NO, + NH;
Konnearparmms NO, paBaa 4 — B. Kornentparust NO; paBaa C — A.

Pucynok 2 — Cxema uzMepenust KoHIieHTpaiuu NHs

7.6.3 KoppekTupoBKka pe3ynbTaToB H3MepeHuil koHueHTpauu NH;

Ecnu n3mepennsle koHueHTparuu NH; 61M3ku K MpenenbHO AOMYCTHMBIM, Pe3yJibTaThl JOJIKHBI
OBITH OTKOPPEKTHUPOBaHBI (aHaJOrM4YHO Tadnuue 4), yToOsl oHM coorBeTcTBOoBanM KIIJl xoHBepTepa
100 %. KIIJI kouBepTepa paBeH

—_— 4 —
Ny, = 100 [(pNO QDNO]/(pNHz 3)
WIH

Nyo, =100 [(p]'\/O ~Pro ] /®ro, (4)
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— ucxonanas koHmentpanus NO B npo0e;
— routenTpaims NO mociie KoHBepTepa.

7.7 Anaauzarop O,

7.7.1 Meton usMepeHus

KoHnenTpanuo KuCIopoAa H3MEpSIOT Ha OCHOBE IapaMarHUTHOTO MpHUHIMNA. Moexyssl
KHCJIOPO/Ia BCIIAICTBHE CBOMX MArHUTHBIX CBOMCTB YBJIEKAIOTCSI B HEOJAHOPOIHOM MAarHWTHOM IIOJIE B
HalpaBJeHUH YBEJIIMUCHHS HANpPsDKeHHOCTH nons. Korga /1Ba ra3oBBIX IOTOKA C Pa3HBIM COJEp)KaHHEM
O, mpomycKaroT Yyepe3 MarHUTHOE T10JIe, BOSHUKAET repenas fapieHus. [Ipu n3MepeHn KOHIEHTpaun
O, B 1pobe oTpaboTaBIIETO ra3a B KaueCTBE STAIOHHOTO Ta3za HCHONb3YIoT cMech O, n N, ¢ 00beMHO#
noneit kucnopoza 20,95 %. DTanoHHbIHA Ta3 ¥ MpoOy BBOIAT B M3MEPUTEIbHYIO MArHUTHYIO KaMepy 110
IByM KaHaimaMm (pucyHok 3). Tak kak 00a kaHajla COSTUHEHBI MEXKIY CO0O0, TO BOSHUKIINNA Teperay
naBieHus Ap, IpONOPLUHOHANBHEINA copepkannio O, B pode, co3aaeT NepeToK ra3a My KaHalaMH.
MUKpOAaTYHK pacxofia MepeTeKaroero raza GopMUpPyeT COOTBETCTBYIOIIMH 3IEKTPUIECKUIl CUTHAIL.

" BTAanoHHwW 183 .

A

1 — xaMepa u3MepeHuit; 2 — MHUKpPOJAaTUMK pacxoaa; 3 — Kanuuspbl; 4 — 3JIEKTPOMAarHUT
Pucynok 3 — TunoBas ¢pyHKIHOHaNBHas cxema aHanu3aropa O,
7.7.2 TpeboBaHHS K XapaKTepUCTHKaM aHanu3aTopa O,
OcCHOBHBIC ~ XapakTepUCTHKH aHajmm3aropa O, [JOIKHBI COOTBETCTBOBAaTh TPEeOOBAaHUIM,
NpPUBEICHHBIM B Tabmuue 9 (ecrmu yclIoBHs JKCIUTyaTallMd aHAIM3aTopa COOTBETCTBYIOT yKa3aHHBIM

W3TOTOBHUTEIIEM).

Tabnuma 9 — TpeGoBaHMs K OCHOBHBIM XapaKTepUCcTUKaM aHaju3aropa O,



XapakTepuCcTHKa TpeboBanue

JInana3oH U3MEpPEHUA PerynupyeMslii B ipeenax 00beMuoi o1 ot 0 % 10 25 %

Paszpemenue Menee + 0,2 % nuana3oHa U3MEPEHUN WM MEHEe OOBEMHOM IO
+0,5%

CX0IMMOCTb Menee + 0,2 % nuana3oHa U3MEPEHUN WIH MEHee O0OBEMHOM IO
+ 0,05 %

CraOMIIbHOCTD 3a aByx4acoBoil nmepuon: MeHee + 2 % auana3zoHa U3MEPEHUN WIH
MeHee 00bemMHoM gonu + 0,05 %

Hpeiid myns 3a nByxuacoBod nepuon: MeHee + 0,2 % nuama3oHa H3MEpEHHI
WiId MeHee 00beMHoM goau £ 0,05 %

Cnyuaiinas cocrapmsromasi|0,5 T'p u Oonee: meree + 0,2 % auana3zoHa W3MEpEHUH WM MEHeEe

OCHOBHOM ITOTPEITHOCTH o0beMHOM J1onu £ 0,05 %

Buusnue HeusMepsaeMbIX|CMm. 7.7.3

KOMITIOHCHTOB

Bpewms ycranoBieHus nokazaunii [Cm. 7.2.2

JIMHEHHOCTh Cm.7.2.2

7.7.3 CneunanbHbIe TpeOOBAaHUS

BOJNBIIMHCTBO Ta30B MpOSBIISET MarHWTHBIC CBOMCTBA, YTO MOXKET IIOBIMATH Ha Pe3yJIbTaThI
U3MEpPEeHNUS KOHLEHTPAUH KUCIOopoa. DTO BIMAHIE HA OOIIYIO MOIPEIIHOCTh H3MEPEHUH MOXKET ObITh
YYTEHO 110 COIVIACOBAHHIO MEXIY 3aHHTEPECOBAaHHBIMU CTOPOHAMH.

7.8 CpencTBa n3MepeHHusi ABIMHOCTH

7.8.1 Meton uzmepeHus

s onpeneneHuss TBIMHOCTH OTPabOTaBIIEro ra3a MCHONB3YIOT Meton baxapaxa mo MCO 5063,
KOTOPBIH HE TpeOyeT U3MEepEHHS KOHIICHTPAIIMY TBEPABIX YACTHIL.

JIBIMHOCTH XapaKTepU3YIOT YHCIOM TBIMHOCTH (YHCIOM baxapaxa) W OmpenelsioT Mo IUIOTHOCTH
OBIMHOTO TISITHA Ha (IIBTPE C JUANA30HOM IOKANB Yucell ABIMHOCTH OT 0 10 9 (CBs3p MeXIy
YMEHBIIICHUEM YHCIa TBIMHOCTU M CHIDKEHHEM JBIMIICHHS — JIOTapu(pMUIecKas).

7.8.2 O6opynoBaHue

7.8.2.1 Hacoc (py4HOif) — 3a OIHY OIEpaluio TOJDKeH obecreunBars npokadnBanue (orcoc) 160
cM® £ 5 % orpaboTaBImero raza gepes pabodyro 4acTh IOBEPXHOCTH (QHIBTPA (IMAMETPOM 6 MM, T.€.
npuomusuTensHo 570 cm® £ 5 % raza Ha 1 cM? pabodeil yacTH MOBEPXHOCTH (GuIILTpa). X0 MOPLIHS
Hacoca J0JbKeH ObITh 0koso 200 MM.

[Ipumeuanus

1 Ecnmu Temmeparypa mpoObl OTIMYaeTcs OT HOpMajbHOHM (Tabmuua 1), M3MepeHHOe YMCIO ABIMHOCTHU
NPUBOJAT K HOPMAJILHOMY 3HAYEHHIO YIENLHOro o0bema mpolsl (570 cm® Ha 1 cM? paGodeii 4acTh MOBEPXHOCTH
¢uIpTpa) MO KOPPEKTHPOBOYHOH KpPUBOW: YHCIO ABIMHOCTH B (yHKIMH OOBeMa MpoObl, MPHUBEAEHHOTO K
HOPMaJIbHBIM YCIIOBHSIM C UCTIOJIb30BaHUEM U3MEPEHHUH TeMITepaTyphl IPOOHL.

2 3aXuMHOE YCTpPOWCTBO, B KOTOpO€ BCTaBIAeTCA (UIBTP, MOMKHO O0ECHednBaTh JOCTaTOYHYIO
TEPMETUIHOCTD JUI IPEAOTBPAICHUA KOHJACHCAIIUU I'a3a IIPpU NPOKAIKEe Hp06I)I HaCcoCoOM.

3 JlonyckaeTrcsi MPOBOAKUTE OTOOP MPOOBI C MOMOIIBIO AIEKTPOMEXaHUIECKOTO HAcOCa.

7.8.2.2 TIpobooTOopHast TpyOka — HapyKHBIM auamMeTpoM 6 Mm o 7.8.2.1.

7.8.2.3 ®unerpoBansHas Oymara — ¢ KodQduireHToM otpakenus (85 + 2,5) %, onpeneneHHbIM
(oTOoMeTpHYECKUM CIIOCOOOM, C pasMeIleHHeM (QHIBTPOBaJIbHONW OyMardn Ha Oeoi HMOBEpXHOCTH C
kodpdummenTom orpaxeHus = 75 %. Ilpm mnpomyckaHMM UYHCTOTO BO3AyXa 4UYepe3 HOBYIO
(UIBTPOBANBHYIO OyMary co CKOPOCTBIO 3 IM°/MHUH Ha 1 cM® paGodell 9acTH IIOBEPXHOCTH (HIIBTpA
repenaj JaBieHus Ha pUiIbTpe JomKeH ObITh B quanazone 2—10 kI1a.

7.8.2.4 CranmaptHas cepas mkana — ¢ 10 rpaganusMu, paBHOMEPHO paclpeieIeHHBIMU OT 0eoro
0 TEMHO-CEpOTrO I[BETa W COOTBETCTBYIOIIMMH dHmciaMm IbIMHOCTH oT 0 mo 9. Illkama HaHocuTCs
neyarpio (WM MHBIM METOJ0M) Ha OyMa)kKHYIO WIIM IIJIACTUKOBYIO OCHOBY, KOA(P(PHUIIMEHT OTpaKeHUS
KoTOpoit (85 + 2,5) % omnpenensror GOTOMETPUUISCKUM METOIOM. YBEIIMUCHUE HA OIHY CAMHUILY YHCIIa
JIBIMHOCTH COOTBETCTBYET YMEHBIIIEHHIO K03 dunnenta orpaxenus Ha 10 %, T. e. uucno neiMHOCTH 0
COOTBETCTBYET KOI(DDHULUMEHTY OTpakeHHs JUIs OyMaKHOM WIIM IUIACTHKOBOM OCHOBBI IIKAJIBI, a,
HarpyuMep, YMCIIO JBIMHOCTH 6 COOTBETCTBYET yMEHBUICHUIO Kod(hduienTa orpaxenus Ha 60 %. [{ns
JAaHHOM Tpajialiiu pa30poc JIOKaIbHBIX 3HAYCHNH KOA(QQHUIEeHTa OTPAXKEHHS B KaXKJOH TOUKE JIOJDKCH
obITh He Oonee 3 %. Ecnmu mikana 3ammiieHa mpo3pavyHOl IUIACTUKOBOW IUICHKOW, TO 3aTEMHCHHOE
IIITHO Ha (MIIBTPE IIPH COIIOCTABIICHHUH C TPadallisiMH Ha CTAHIAPTHOM MIKaJle pacCMaTpUBacTCs Yepe3




TUIEHKY TOH >Ke TONIIMHBL. J[naMeTp rpajanuii Ha CTaHIAPTHON IIKAJIE OIKEH OBITh MPUOIM3UTEBHO
20 MM; IMaMeTp LEHTPAIBHOTO KPYIJIOTO OKHA HA Ka)KIOH TpaJaiui — 6 MM.

7.8.3 IIpouenypa onpeneneHus 4ucia AbIMHOCTH

Yuco JpIMHOCTH ONPEACISIOT B CIIENYIOIISH IT0CIeI0BaTEIbHOCTH:

a) BCTaBIAIOT B 32)KUMHOE YCTPONCTBO OyMa>KHBIN (QIITBTP, 3aTATUBAIOT 3a)KIMEI;

06) BBOAAT MPOOOOTOOPHYIO TPYOKYy B IMOTOK OTpabOTaBIIEro Ta3a MEPHEHAMKYISIPHO K €ro
HaIpaBJICHUIO U MPOBEPSIIOT OTCYTCTBHE IOACOCA BO3AyXa MEXIY MPOO0OTOOPHOM TpyOKOH M CTEHKOM
BBIXJIOITHOTO TPYyOOMPOoBO/a (M3 KOTOPOTO OCYIIECTBISIETCS: 0TOOP MPOOBKI);

B) MPOBOIAT O0TOOP (0TCOC) POOBI HACOCOM;

T') U3BJICKAIOT MPOOOOTOOPHHK U3 MOTOKA, OCBOOOKIAIOT (PIIIBTP M3 38KUMHOTO YCTPONCTBA;

JI) IOMEIIAOT (UIBTP 0331 CTAHIapTHOMN IIKAJIBI, Yepe3 IIEHTPaIbHBIC OKHA IIKaJIbl CPABHUBAIOT
BH3yalbHO pabodyee MATHO Ha (uiIbTpe ¢ KaXIOH M3 Tpajanuii cepoil MIKaibl, OTMEYAIOT YHCIIO
IBIMHOCTH, COOTBETCTBYIOLIEE TIpajaliu, HanOosnee ONM3KOM 1O LBETY K ITHY Ha Quisrpe, B
WHTEepBajJe 4Yucen ABIMHOCTH oT O 10 4 OLCHHBAIOT C BO3MOXKHOH TOYHOCTBIO B JECATHIX JOJSX
MIPOMEKYTOUHBIC 3HAYCHHS;

€) TPOBOAAT IOCTATOYHOE UHCIO OTOOPOB B PAa3HBIX IO3UIUAX NPOOOOTOOPHHWKA BHYTPH
BBIXJIOITHOTO TPYOOIPOBOAA, YTOOK! YOSIUThCS B PEACTaBUTEIBHOCTH ITOTYUCHHBIX PE3YJIbTaTOB.

7.9 CpencTBa usmMepeHust Ajs TBEPAbIX YACTHUIL

7.9.1 Beenenue

W3mepenne KOHLEHTpAIMM TBEPABIX YACTHUL, HEOOXOAMMOCTb KOTOPOTO OMNpPENeNAoT IO
COITIACOBAHUIO MEXJy 3aUHTEPECOBAaHHBIMM CTOPOHAMH, NMPOBOJSAT C yUETOM PACCMOTPEHHBIX HIKE
TpeOoBaHUiA.

KoHneHTpanuio TBEppIX YacTUIl B OTPAOOTaBIIEM I'a3e, a TaKKe B BO3IyXe, MOCTYIAIONIEM Ha BXOJ
ra3oBOH TypOWHBI, OTIPEICISIOT BECOBBIM MeToioM. OTOMpArOT NMpeACTaBUTENBHYIO ITPpo0y U3 00IIero
MIOTOKA T'a3a/BO3/yXa, COICPIKAIIEro YacTUIIbl. YacTHIbI CenapupyIoT U3 MPOObl, aKKyMYyIHPOBAHHYIO
Maccy 4acTHI] B3BELIMBAIOT M COOTHOCAT € KOJIMYECTBOM OTOOPAaHHOTO Ta3a/BO3yXa.

Jlomyckaercst Takke H3MEpATh ONTHYECKYIO0 IUIOTHOCTH ra3a MM PACCESIHHYIO COCTABIISIONLYIO
MOTOKAa CBETa AJsI HEMPEPBIBHOTO KOHTPOINS BHIOpPOCA TBEPIBIX YACTHII, HO C yYETOM TOTO, YTO CBSI3b
MEXy MAacCOW YacCTHIl M XapaKTEPUCTUKAMH IPOITYyCKaHMs WM PacCesHUs CBETa 3aBHCUT OT pa3Mepa
YacTHll, WX (OpPMBI, paclpeleNieHus] YacTHI[ 10 pa3MepaM, IUIOTHOCTH M OINTHYECKHX CBOMCTB
Marepuaja 4acTHI. DTH MeTOAbl TPeOYIOT MpeIBapUTENbHOM I'paJyHpPOBKH B MPEINOIOKEHUH, YTO
CBOWCTBA YacTUI] TP IPAAYUPOBKE OCTAOTCSA TEMHU K€ U IIPU U3MEPEHUSIX.

7.9.2 O01mas xapakTepucTHKa CUCTEMBI 0TOOpa M aHaJIM3a IPoo

CucreMy HM3MeEpeHUs] BECOBOM KOHIIEHTPALUHN TBEPABIX YaCTHI MOHTHPYIOT OTJAEIBHO OT CHCTEMBI
JUISL Ta3000pa3HbIX KOMITIOHEHTOB (6.2). IIpumenstor cucteMy MO0 ¢ BHYTPEHHHM, JIMOO C BHEITHUM
(110 OTHOIIEHHIO K TA30BOMY KaHAJy) CEIapaTopoM YacTHUIl — PUCYHKH 4 1 5.
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1 — npo6o0TOOPHEIH 30HT; 2 — cenapaTop; 3 — KOJICHO; 4 — MpoO00TOOpHAsS MarkcTpalb C
KOHTPOJIMPYEMOM TEMIIEPATYPOii; 5 — 3aMOpHbBIN KiamnaH; 6 — JpOocceib pacxoIoMepa;
7— HUHAUKATOP pacxofa; — perynsaTop orcoca; 9 — »KeKTop, 3kcraycrep; /)— KOHTPOJIb
TeMIeparypsl IPoOkI; // —KOHTPOIb TEMIICPATyPhl MATUCTPATH; /2 — TeMIIepaTypHBIH 30H1;
13 — 30H7 naBneHus; 14— npoOOOTOOPHHK IS Ta30BBIX KOMIIOHEHTOB; /5 — JTaTYUK CKOPOCTH



rasza BONM3u nmpo6ooTOOpHOTO 30H13; /6 — yCTpOWCTBO 0OorpeBa cemaparopa
Pucynok 4 — Cucrema u3MepeHHs BeCOBON KOHIICHTPAIMH TBEPABIX YACTHUI] (C BHYTPEHHHM

cermapaTropom)
12 10 t
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1 — ipo60OTOOPHEIH 30H; 2— KoJieHO; 3 — MpoOOOTOOPHASI MAaTUCTPaIh C KOHTPOJIUPYEMOM
TeMIlepaTypoii; 4 — cenaparop; 5 — Jpoccenb pacxoaoMepa; 6 — WHIUKATOP Pacxo/a;
7 — 3aMopHbBIN KJamaH; S— peryisarop oTcoca; 9— »KEKTop, IKcrayctep; /() — KOHTPOIb
TEMIIEpaTypbl POOLI; // — KOHTPOJIb TEMIIEPATypPhl MarucTpany; /2 — TeMieparypHbIi 30H/;
13 — 30H7 naBnenusi; /4 — npoOOOTOOPHMK IS Fa30BBIX KOMIIOHEHTOB AMUCCHH; /5 — JaTdiK
CKOPOCTH ra3a BONM3M nMpobooTOOpHOTO 30H1a; /6 — yCTpOHCTBO 000rpeBa cemaparopa

Pucynok 5 — Cucrema n3mMepeHus BECOBOH KOHLEHTPALMH TBEP/BIX YaCTHUI] (C BHEITHUM
cermapaTropom)

Cemaparop mpezncraBisier coboii ¢uiasrp. Ilpm OompIIMX KOHIEHTpAINSIX YacTHIl Tpedyercs
IpeABapUTEIbHAS CeTapanus B yCTPOUCTBE IIUKIOHHOTO THITA, WHade (GuiasTp OyAeT 3a0UT 4acTHIIaMU
MIPEeXIE, YeM 3aKOHUUTCS OTOOP HEO0OXOJUMOTO KOJM4YecTBa raza. OUIbTPYIOMUN MaTepuan IOJKEeH
BBIJICPIKUBATH TEMIIEPATypy NPoObI, OBITh XUMUYECKH YCTOWYMBBIM U UMETH JIOCTATOYHO MaJIbIe TIOPBI
JUIA IIOJIHOTO OT(bI/lJ'lepOBI)IBaHl/I)I YacCTHulIl.

Hepxageromast cTajnb He NpPU BCEX YCIOBHAX YAOBICTBOPSET TPEOOBAHUSIM KOPPO3MOHHOH M
TepMHYecKol cToiikocTu. [103TOMy Takue 4acTh CHCTEMBI, Kak IPpOOOOTOOPHUK, KOPITYC cemnaparopa u
MarucTpaib Uil TPaHCHOPTHPOBKH TPOOBI OT NMpoOOOTOOpHHMKA K CEmaparopy , M3TOTOBISIOT M3
TEPMOCTOMKOTO CTEKJIA.

7.9.3 XapakTepucTHKU 3JIEMEHTOB CHCTEMBI 0TOOpa M aHAIN3a TIPod

7.9.3.1 PacmionoxeHune mpoO00TOOpHAKA

[Ipoba cumTaercs mpeACTABUTENHHON (T.. WMEIOIIEH XapaKTePUCTHKH, WIACHTUYHBIC CPEIHUM
XapaKTepUCTHKAM ITOTOKa OTPabOTaBIIEro ra3a), €CIM YHCIO ToueK 0TOopa — He MeHee YeThIpex Ha 1
M? IIOLIA/HU TIONIEPEYHOrO CEYEHHUS BBIXJIOIHOIO TPYOOIPOBO/A IIPU OOLIEM YHUCIIE TOYEK 0TOOpa OT 12
1o 20. Jlomyckaercss OTCTynaTh OT 3TOTO TPeOOBaHMS MPH HAIWYHM HPEABAPUTENBHBIX IPOBEPOK HIIN
MO COIVIACOBAHUIO MEXAY 3aMHTEPECOBAaHHBIMH CTOPOHAMH. MUHHMMaJIbHOE PacCTOSHHE, Ha KOTOPOE
MecTo 0TOOpa JOJDKHO OTCTOATH OT MECT C BO3MYLIGHHEM II0TOKa rasa Jjroboro tuma (u3ruo,
paciupenue, cxarue TpydompoBona u T.A.): 8D, BHU3 MO MOTOKY wim 2D, BBepX Mo NOTOKY (D), —
THIPABIMYECKUH JMaMeTp TpyOonpoBona). Ecnmm atm TpeOoBaHHME HEBBINOIHHUMO, JOIYCKaeTCs
YMEHBIINTh YKa3aHHBIE paccTosHUA 10 2D, u 10 1D, COOTBETCTBEHHO, NPH YCIOBUH YBEIUYCHHMS
o011ero yucia Touek oToopa.

7.9.3.2 TIpobooTOOpHUK

Jns orbopa mpo0 WCHONB3YIOT 30HIABI C OXHWUM IMPHEMHBIM OTBEpCTHEM. BO3MOXKHBIE BapHaHTHI
KOHCTPYKITHH 30HJIA U TBEPAbIX YaCTHI[ IIPUBECHBI Ha pUCyHKe 6. KOHCTpyKInm 30HAA M CHCTEMBI
0oTOOpa MOIDKHBI 00€CIIeUnBaTh MOTPEITHOCTh U3-32 HEU30KHHETHIHOCTH OTOOpa MpoOkI He Oosee = 10
% ISl 9acTHI[ C a3POJMHAMHUYECKUM JTUAMETPOM MeHee 5 MKM. 30H] YCTaHABIMBAIOT MapauIeibHO
OCH TI0TOKA C OTKJIOHEHHEM OT ocH He Oomnee £10°.
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d, — BHYTPEHHUI TUaMeTp MPHUEMHOTO OTBEPCTHS 30H1a; d, —- BHEUIHUN AHAaMETP PHUEMHOTO
OTBEPCTHS 30H1a; d,;y— dPHEKTUBHBIN UaMETP IPUEMHOTO OTBEPCTHUS 30HAa
IMpumeuanne — Db eKkTHBHBII AaMeTp dq// BBIOMPAIOT B HAla30He 5 MM < dc,[f <30 mm

PI/ICYHOK 6 — Bo3MmoxkHBIE BapUaHTbI KOHCTPYKIUU HpO6OOT60pHOFO 30HAa JJid TBEPAbIX YaCTHUL]

O¢ddexkTuBHBIT MUMaMeTp TPHUEMHOTO OTBEPCTHS 30HAA (C y4eToM KOod(pQHIMEHTa pacxoia)
ONIPENEIIIOT C y4eTOM 00BbEeMHOro pacxoza rasa. [Ipu nneanbHOM H30KHHETHIECKOM 0TOOpE (CKOPOCTh
B IPHEMHOM OTBEPCTHH 30HJA V PaBHA CKOPOCTH HEBO3MYIIEHHOTO TEUESHHs B KaHAJIE W) TUAMET d,
PacCUMTHIBAIOT 1O POpMYyIIe

dyy =(4q,7w)"

r1e g, — OOBEMHBIH pacxos ra3za/Bo3myxa, M>/c;

W — CKOpOCTb I'a3a/BO3/1yXa, M/C.

[TorpenHoCTh M3-3a HEM30KMHETHYHOCTH OTOOpa OIEHMBAIOT MO JWArpaMMe Ha PUCYHKe 7 Mpu
3HaueHuu yncina Ctokca, St,, BEIYUCIIEMOM 10 GhopMmyIie

St, =(d; p, C/18u)x(w/d,, )

; )

, (6)

rae ¢ — OUAMETP YaCTUIIbI; M;

Pr

a

IJIOTHOCTh MaTepHaia YacTHIbI, KI/M’;
M — aMHaMHMueckasi BA3KOCTh rasa, Ila-c;
W — CKOpOCTb Tasa, M/cC;



doy— 20 (EKTUBHBIN TUaMETp NPUEMHOTO OTBEPCTHS 30HAA, M;
C — k03¢ UIIEHT TPOCKATB3bIBAHUS.
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Yucno Crokca St,, [cM. ypaBHenue (6)]
Pucynox 7 — DddekTuBHOCTE 0TOOpa NpoOBI B COOTBETCTBUH C ypaBHeHHeM bensieBa — JleBuHa
[MompaBounsiit ko3 duuneHT C yIUTHIBaET YMEHBIICHNE KOA(PPHUIINEHTA COTTPOTHBICHUS YaCTHIIBI

B TIOTOKE OTHOCHTEIBHO BEIMYMHEBI, cieayiomedl u3 3akoHa CTokca. YMeHbIIeHHE KO3 (HUIMeHTa
COIIPOTHBIICHUS MMEET MECTO, KOTZa OTHOIIEHHE JIHHBI CBOOOZHOTO MpoOera MOJEKYN K IHaMeTpy

d
wactuusl (/s — umeno Kuyncena) npubmmkaercs k eaunune. Kodduiment C BEIUUCIAIOT MO
¢dopmye
C=1+J(A/d,)
7, (7
rae GyHknuio / oT yucia Kayncena paccuuThiBaroT mo Gopmysie
J =1,764+0,562exp(~0,785d,, / A ©

7.9.3.3 TpancnopTHpOBKa MTPOOHI

KoHcTpykiust TpyOOmpoBOAa Ui TPAHCIOPTHPOBKH TPOOBI M CHUCTEMBI OTOOpa O/DKHA
o0ecrieyrBaTh MUHUMAIBHO BO3MOXKHBIC IMOTEPH TBEPBIX YACTHUI[ MPH TPAHCIOPTUPOBKE BCIICICTBHE
BpoyHoBcko#t  auddy3un, TPABUTAMOHHOTO W  WHEPIUAIBHOTO  OCCNaHWs Ha  CTCHKAX,
ANIEKTPOCTATUICCKOTO OCaXJICHUsA, TepMmodope3a U T.II. Kak TOKa3bIBaeT OMBIT, MPEIIOYTHTCIBHEH
TpyOOIIPOBOIEI MAKCHMAaJIbHO KOPOTKHE, BEPTHUKAIBHO PACIIONIOKCHHBIC, C MHHAMAIBHBIM YHCIOM
ITOBOPOTOB, 3a3EMJICHHEM METaUTHYECKHX yYaCTKOB, MHHUMAILHBIMU TPaJHCHTAMH TEMIICPaTyphl U
KaHAJIOM AHaMeTpoOM He MeHee 5 MM. Bo3MOXHBIN BapuaHT poO0OTOOPHOTO 30HIa U TPYOOIIPOBOAA C
OJHMM TIOBOPOTOM TIPH BHYTPEHHEM CemapaTope TBEPIbIX YACTHII TIOKAa3aH Ha PUCYHKE 8.

7.9.3.4 Cenapanus 9acTui

Cemaparusi TBEpABIX YacTUI[ U3 MPOOBI AODKHA OBITH MOJTHOH. PexoMmeHayeTcs HCIIONh30BaTh B
KadecTBe (WIBTpa MJIOTHYIO HAOMBKY KBapIlEBbIX HHUTEW auaMeTpoM He Oosnee 10 MKM B MaTpoH U3
crieuanbHOro crekia. Ilocne cemaparopa pacroyiaraioT JONMOJIHUTEIBHBIA (QUIBTP ISl 3allepiKaHus
OCTaBILIEroCs B TPo0Oe MEJIKOAUCIIEPCHOTO MaTepHasa.



1 — npo6OOTOOPHEIH 30HT; 2 — KOJICHO; 3 — MOICOCIHHEHHUE cerapaTopa; 4 — YIUIOTHEHHE,
5 — xopnyc ¢unbTpa; 6 — narpoH GuIbTpa; /— HabuBKa (GUIBTPa (KBapLEBbIE HUTH);
8 — xopmyc cenaparopa
ds < 50 mm; dg > 5 mm; dy = 30 MM (quametp matpoHa); [, > 2R; [ =70 MM (uinHA TaTpoHA);
le=80mm; [, =,

[Ipumeuanus
1 30H1 MOXET OBITH COSIHEH C CEIapaTopoM MpsMOi TpyOoii, a M3rub pactolIoKeH 3a CeIapaTopoM.
2 JlnuHa /| MUIMHAPHYECKOH YacTH y nepudepun 30H1a J0IKHA OBITh [} 2 d, ;2.

Pucynok 8 — Bo3MoXxHBII BapraHT Ip0oOOOTOOPHOTO 30HA C CENapaTopoM JUIS TBEPIIBIX YaCTHI

7.9.3.5 IlpoBeneHne u3MepeHuit

OOBeMHBII pacxof Ta3a HEMPEpPHIBHO HU3MEPSIOT pacxogoMepamu. Maccy TBEpABIX YacCTHII
OTIPENIeIISIIOT B3BEIIMBAHWEM TIIATENFHO IIPOCYIIEHHOTO (MIBTPYIOMET0 Marepuana (BMecTe ¢
MaTpoHOM) 10 W TOcCie OTOOpa MpOOBI. YUWTHIBAIOT TAKXXKE MAacCy YacTHIl, OCEBIIMX Ha CTEHKAx
mpo6ooTOOpHUKa U TpaHCTOpPTHON Maructpanu (7.9.3.3). B3pemuBanue npoBoOAST ¢ TOYHOCTHIO J10 |
% mpu macce yactuil 100 mr u 6onee u g0 0,1 Mr — mpu MeHbIeH Macce gactuil. OOBEMHBIH PacXo]
npoObl (TIpH IUAMETpe MPUEMHOTO OTBEpCTHs MPoOooTOOpHMKa Mo 7.9.3.2) moibkeH oOecrevuBaTh
AKKYMYJISIMIO JOCTAaTOYHON MacChl YacTHIl 3a Bpemsi 0TOOpa mpoObl, paBHOE 2 4. HukHssS rpaHuia
KOHIICHTPAITMHM TBEPIBIX YACTHI[ B Ta30BOM IOTOKE, KOTOPas MOXKET OBITh OIPENCICHA HACTOSIIUM
METOZIOM, JOJDKHA OBITh B AUana3oHe oT 1 1o 5 mMr/a’.

8 KauecTBo M3MepeHuit

8.1 BBenenue

Jnsa obecrieuenus TpeOyeMOro KauecTBa U3MEPEHUH JOMKHBI OBITH BBHITIOIHEHBI BCe TPEOOBaHUS K
KOHCTPYKIIMH U COOpKE HM3MEPHUTEIBHOTO 000pYyHOBaHMA, MpOIeAypaM TPagyHpOBKH W IMPOBEACHUS
HSMCPCHHﬁ, H3JIOKCHHBIC B MPEAUICCTBYIOIINUX pasaciiax. B kauectBe JONOJIHUTCIIBHOTO KPUTCPU
NPEICTaBUTEIBHOCTH OTOOPaHHOI MPoOBI OTPa0OTAaBLIErO Ta3a JOMYCKAaeTCs MCIIOIb30BaTh OajaHC
yIJIepoJila — CPAaBHCHHE KOJIMYECTBA YIIIEPOJla, BHECEHHOTO B Ta30TYPOUHHYIO YCTAHOBKY C TOIUIUBOM,
U yIJIepoia 1o JaHHBIM aHaiu3a mpoosl (0e3 yyera yriaeposa, COAEPIKAIIEerocs: B TBEP/IbIX YacTUIAX ).



8.2 MeTtoanl rpaiyupoBKH

I'pamynpoBKy cpencTB HM3MEPEHHH NPOBOAAT C IOMOIIBIO T'PaZyHpPOBOYHBIX Ta30BBIX CMECEH,
npurotoBieHHBIX 1m0 MCO 6141 ¢ TounocThio mpurotoBieHuss mo Tabmume 10. Pexomenmyercs
TOTOBUTH CMECH TPaJyHPOBOYHBIX Ta30B C a30TOM IIPH YPOBHIX KOHIEHTpauuu npumepro 30, 60 u 90
% WCIONIB3yeMBIX THANla30HOB U3MEPEHHS.

Ta6numa 10 — ToyHOCTH MPUTOTOBICHUS TPATyHPOBOYHBIX I'a30BBIX CMecei

Amnanusarop Ta3oBas cMeCh [paHMIIbl TOTPEMIHOCTH )
CH IMponan, (10+ 1) % O,, N + 2 % unu + 0,05 M ?
CH Mponax, (20,95 + 1) % O,, N, + 2 % wim + 0,05 ma™' 2
CH IponuieH B HYJIEBOM BO3IYXE + 2 % wm £ 0,05 v ?
CH ToIryos B HYIIEBOM BO3IyXE + 2 % nma + 0,05 mia! ?
CH 1-TEKCAH B HYJIEBOM BO3JIyXE + 2 % uam £ 0,05 miaa! ?
CO CO BN, +2 % wm + 2 vt ?
CO, CO,B8N, + 1 % yau £ 100 v ?
NO NO B N2 +1%uwm+ 1 maa'?

0, 0,8 N, + 0,2 % vnu = 100 maa!?
SO, SO, B N, +1 % mwm + 1 o' ?

Y Tlpu nosepurenbHoi BeposiTHOCTH 95 Y.
2 B 3aBECHUMOCTH OT TOTO, YTO OOJIbIIE.

JlomyckaroTcss  IByXKOMIIOHEHTHBIE TpagyupoBouHble cMecHu, cogepxame CO u  CO,.
TpexxomnoHneHTHble cMmecH, copepxamue CO, CO, u C;Hg B HyneBoM BO3ayXe, JOMYCKAIOTCS, €CIU
rapaHTHPOBaHA CTAOMIHLHOCTH CMECH.

HymeBpiM razoM mis aHamm3aropa YIICBOXOPOIOB (IS TPOBEPKH HyINs TOKa3aHWI) SBISETCA
HYJEBOH BO3IYX, IUIA OCTAlBHBIX aHAIM3aTOPOB — YHCTHIH a30T. B 00omx BHOax HyJIEBOTO rasa
cofiep kaHue MPUMeceil TOJHKHO OBITh MEHBIIIE CIEAYIOMNX 3HAYCHUIH:

C1 v

CO 1 mun';

CO, 100 mnn’l;

NO, 1 man';

SO, 1 mnr™.

9 O0pa0oTKka pe3y1bTaTOB H3MepeHui

9.1 O0mKe MoJI0KEeHUA

I'a3000pa3Hble KOMIIOHEHTH BBIOPOCOB CUMTAIOT HJCANbHBIM TIa30M, U KOTOPOTO MOJISIpHAs
KOHIIGHTpAIMs TPONOPLHOHAIbHA OTHOIICHHWIO MAapIUAIBbHOTO IABICHUS K IOJHOMY IAaBICHUIO U
MIPOTIOPIMOHATbHA 00bEeMHOM joie. KOHIEHTpanuio 3THX KOMIIOHEHTOB B TIPHBEACHHBIX HUXKE
(GopMynax repecdeTa u IPUBENEHHS JOMYCTUMO BBIPAXKATh TAKKE B MPOLEHTaX Win B MiIH ' (cM*/nt’).
ITo oTHOmIEHHIO K YnCiIaM JbIMHOCTH (4yrciaMm baxapaxa), a Taioke K KOHIEHTpAIMK TBEPAbIX YaCTHUIL
IpOIEeIypHI IepecueTa (IpUBEIEHHs) He TPUMEHSIOT.

9.2 CooTHOLIECHHE MEXKAY KOHIEHTPALUSMH B «CYX0iD» U «BJIa:KHOI» Mpodax orpadoTaBiIiero
rasa

H3mepenusi KOHIIEHTpALHi OTHOCAT K «CyXOi» 1mpobe, ecitu coeprkaBInasicss B mpoode Boja Obu1a 110
MIPOBEIICHUSI M3MEPEHUH CKOHJCHCHPOBAaHA W ynajieHa W3 NpoObl. Bce npyrue m3MepeHHs cUMTArOT
MIPOBEICHHBIMHA BO «BIIQXHOW» Mpobe. PazHUIy MeXIy KOHIEHTPAIMSMH B «CYXOW» M «BIAXKHON»
mpo0ax pacCUMTHIBAIOT 10 COACP)KAHWIO BOABI B MpoOE, KOTOPOE MO COITACOBAHHIO MEXIY
3aMHTEPECOBAaHHBIMU CTOPOHAMM JIHOO OMpENENAIOT pacyeToM, b0 u3MepsoT. B pacuerax n
U3MEPEHUSIX YUMTHIBAIOT BIIAXKHOCTh BO3[yXa Ha BXOJE B ra30TypOMHHYIO YCTaHOBKY, COICp)KaHHE
BOJBI B TOIUIMBE, BOAY, o6pa3013a3myroca Ipyu CropaHrWU TOIUJIMBA, a4 TAKXKC BIIPBICK BOJbI WJIK IIapa.
IpuBeneHne K «CyXoi» KOHIEHTPAUHU @, 4, TPOBOIAT 1O hopmyse

q)i dr; :q)iwet/(l_q)H 0)
A S (€))
rae ¢, .., — KOHIIEHTPAIMsI KOMITOHEHTa OTPAOOTABIIETO Ta3a BO «BIAXKHON» MPO0eE;

)

— KOHIIEHTpanus BOIBI B IIpo0e.



9.3 IlpuBeneHue K CTAHIAPTHOMY CO/IEP/KAHUI0 KUCJ0POAA B 0TPAd0TaBIIEM rase
ITo UCO 2533 pe3ynbTaTsl M3MEPEHUN BHIOPOCOB BPEAHBIX BEIIECTB JODKHBI OBITH MPUBEICHBI K
CTaHAAPTHON KOHIIEHTPAI[MM CBOOOJHOTO KHCIOpoma B oTpaboTaBmieM rase, paBHoi 15 %. Ecim,

Hanpumep, @, ,, — A3MEPEHHas B «CyX0H» mpobe oTpaboTaBIIEro ra3a KOHIEHTPANis KOMIIOHEHTA | U

Po,.ary JIeHCTBUTENFHAS KOHIICHTPAIHMS CBOOOTHOTO KUCIIOpOJa B 3TOW MpoOe, TO MPUBEICHHOE K

cranmaptHoii koHumeHTpamnu O, (15 %) 3HayeHme BHIOPOCOB KOMIIOHEHTa i, XapaKTEpHU3YeMbIX
00beMHOI Jjonell KOMITOHEHTa B OTPabOTaBIIEM Trase («CyXOoM») ra3oTypOMHHOH yCTaHOBKH EV 5 4,
paccuuTHIBAIOT 1O (hopMyITe

EV()]deyy :(0,»_d,.y(20,95_15)/(2(),95_(/) 2> ) . (10)

AHaNOrMYHO TPUBOIAT KOHLEHTPALUH BO «BIAXKHOI» mpode, a Takke KOHIEHTPAIMU B «CYXOH»
WU «BJIKHOI» Mpo0e K IPyruM CTaHAApTHBIM KoHueHTpanusm O,.

9.4 CooTHOLIEHHE MekKIY 00beMHOI M MaccoBO KOHIEHTPALMAMHU B «CYXOM» 0TpadoTaBiieM
rase npM HOPMAJIbHBIX YCIOBUAX

3HaueHue BBHIOPOCOB, XapaKTEPH3YEMBIX MAacCOBOW KOHLEHTpamuell KOMIOHeHTa i (Mr/m°) B
«CYyXOM» OTpabOTaBIIEM Ta3e MPU HOPMAILHBIX YCIOBHSAX W MPH CTaHIApTHON KoHmeHTparwu O, (15
%) EM, 5, 4, PACCUMTHIBAIOT 1O hOpMYyIE

EMi,lS,dry = EVI’,IS,d}jv (Ml /Vnm) = El/i,lS,dlypn (11)
)

I7ie 3HA4YEHHUsT MOJIIPHOTO 00beMa V,,,, M°/KMOJIb, MOJISPHON Macchl M;, KI/KMOJIb, H INIOTHOCTH P,,
KI/M’, IPH HOPMAJILHBIX yCIIOBHSAX, IPABEACHBI I Pa3IMUHbIX Ta30B B Tabmuue B.1 (mpunoxenue B).

Kak cnenyer us 3.1, B EM, ;5 4, Macca koMnorneHnTa (Mr) g NO, Beraucisercs kak st NO,; s
SO, — kak st SO,; nna CH — kak qis CH,.

9.5 Pacuer BEIOPOCOB HA eIMHUIYY MOIITHOCTH I'a30TYPOMHHOIl YCTAHOBKH
BrIOpochl, XapakTepu3dyeMmble MacCOBBIM pPAacXoJOoM KOMIIOHEHTa i Ha EeIWHHILy MOIIHOCTH
ra3oTypOMHHOH ycTaHoBKH, EM,, ,, T/KBT'4 pacCUUTBIBAIOT IO (hOpMYIIE

EM, =3,6:10°q /P=3,6-10°0, (M /M, )(4 /P) )
b

TIE ¢,,; — MacCOBBI pacXo/ KOMIIOHEHTA { Ha BBIXOJIC U3 Ta30TYPOMHHOMN YCTaHOBKH, KI/C;

g — MACCOBBIH PacxXos OTPabOTABILIETO I'a3a Ha BBIXOJIE M3 Ta30TYPOUHHOM YCTaHOBKH, KI/C;

; . — OOBEMHAS JIOJIST KOMITOHEHTA | BO «BJIAXKHOM» OTPabOTaBIIEM Ta3e, MiIH ' (cm*/m’);

P — MomHOCTE Ta30TypOMHHOM ycTaHOBKH, KBT;

M; — monspHast Macca KOMIIOHEHTA i, KT/KMOJTb;

M,,, — cymMMapHas MOJIIpHAs Macca, KI/KMOJIb.

IMpumeuanne — MorsipHyto Maccy M, PacCUMTHIBAIOT MO COCTaBy TOIUIMBA B IIPEANONOKEHUH IOTHOTO
CropaHus. YUHMTHIBAIOT TaKKe BIPBICK BOABI MM Mapa. Hampumep npu cxxuranuu uncroro merana (CH, — stanon
ra3oBOro TOIUIMBA) B BO3AYX€ C OTHOCHUTENBHOH BmaxHoctbio 60 % mpum 101,3 kIla u 288,15 K (15 °C) B
nporopuun, obecnednBaromeii 15 % kuciaopoxna (1o 00seMy) B «CyXOM» OTpabOTaBIIEM rase Py HOPMAJIbHBIX
YCIOBHSX, CyMMapHasi MOJISIpHasi Macca BO «BI@XXHOM» OTpaboraBmieM rase M,, paBHa 28,463 xr/kmons. Ilpu
ckuranun ductoro n-noaekana (C,,H,s — 3TanoH KHUIKOTrO TOIUIMBA) MPHU TEX ke ycnoBusix — M,, = 28,753
KI/MOJIb.

9.6 Pacuer BEIOPOCOB Ha eIMHUILY TEIJIOBOIi MOIIHOCTH Ia30TYPOMHHOI YCTAHOBKH

BEIOpOCHI, XapakTepu3yeMble MaCCOBBIM PACcX0/I0OM KOMIIOHEHTA i Ha IMHHUILY TEIUIOBOH MOIIHOCTH
ra3oTypOnHHON ycTaHoBKH EM, p, T/IJIK, IpH yCIIOBUH MOJHOTO CTOPaHMs TOIUINBA, PACCYUTHIBAIOT 110
thopmyie

EM[,F :109EMI,PP/(3’6qm,F .en) , (13)

rae EM; pu P—mo (12);
¢, F — PacxXoi TOIUINBA, KT/C;
e, — TeIIoTa CrOpaHus TOIUINBA, KJK/KT.



MMPUJIOXXEHUE A
(ctipaBouHOE)

®opMa perucTpanuy pe3yabTaToB UCTBITAHUN ra30TYPOUHHOI YCTAHOBKH MO ONpeeIeHUI0

BL]GPOCOB BpPE€AHBIX BelIeCTB

WnenTuduKamoHHbII JIuno nnun opraHu3anys, IPOBOJUBIINE UCTIBITAHUE
HOMED
I"a3oTypOMHHAS YCTAaHOBKA
101 N3rotoBuTEIH
102 Tun
103 CepuiiHbIi HOMED
MecTo IPOBEICHMS MCIBITAHUI
104 Mecto
105 Crpana
Tum TorirBa
106 |( TlogpoOHOCTH — B OTAEIBLHON KApTE JAHHBIX )
JlaTta u BpeMs NCIIBITAaHUH
107 JlaTa
108 BpeMmst Hayaia uCHbITaAHUI
109 BpeMsi OKOHUAHHS HCIIBITAaHUA
Vcnonb3yeMble CpeicTBa U3MEPEHHS U IHAa30Hbl U3MEPEHUS
W neHTupuKannoHHbIH ITokazarenn CpencTBa u3MepeHust CepuiiHblii
HOMED Tun Hcnonb3yemsbrit HOMED
JIMAIIa30H U3MEPEHUs
110 0O,
111 CO,
112 NO,
113 CO
114 SO,
115 HbimM
116 CH
117 VOCs
118-199 (pe3epBUPYIOTCS)
Pesynbprarsl u3MepeHuit
W nentndukannoHHbIH [Tapametp Enuanmst Howmep n3mepeHus Cpennee
HOMED U3MEPEHUS 1 2 13145 3HaYEHUE
200 Howmep ucnsiTanus MUH
201 Bpewms
202 Bpewms Ha oiHY TOUKY MUH
ATtMOcheEpHBIE YCIOBHS
203 Temmeparypa °C
204 JlaBnenue klla
205 OTHOCHTENBbHAS %
BJIAYKHOCTh
TlapameTpnl pexxuma
206 MotHOoCTh kBT
(MexaHuYeckas,
3JIeKTpUYECKast)
207 Pacxon ToruBa Kr/c
208 Pacxon Kr/c
oTpaboTaBIIero Tasa
(M3MEPEHNS, PAcUET)
209 Cpennsist °C
TeMmeparypa rasa
JlommoTHUTEIbHAS
nHpOpMAaIUs (cm.

5.1)




H?,MepeHHBIC, BBIYHCIICHHBIE 00bEMHBIE KOHHGHT‘paHI/II/I])

210 0, %

211 CO, %

212 H,O %

213 NO oM /M?

214 NO oM /M?

215 CO oM’ /M?

216 SO e/’

217 CH (xax CH,) oM’/M’

Yuciao AIMHOCTH
218 Yuca0 ALIMHOCTH | | | | | | |
219-299 (pe3epBUPYIOT)

! YKa3pIBAIOT, OTHOCATCS JIM KOHLEHTPALMH K «CYXOMY» HIH «BIQKHOMY» OTpabOTABIIEMY rasy, a TaKXkKe
TIOJTYYEHBI JIN OHU N3MEPEHHEM MU PACUETOM.

®opMa perucTpalMy pe3yJIbTATOB PACYETOB B UCIIBITAHUSX Fa30TYPOMHHON YCTAHOBKH

Unentudu- ITapameTp Ennnaunnesl Asroputm Howmep m3mepenus | Cpennee
KaIlMOHHBIN N3MEPEHUS BBIYHCIICHUS 112 3]| 4| 5 |3HaueHue
HOMED
[Tepecuer x «cyxomy» oTpaboTaBIIeMy Tazy.
[Ipumeuanne — IlepecueT nNPOBOIAT, €CIM H3MEpPEHHBIE OOBEMHBIC [OJIM OTHOCATCS K «BIQXKHOMY»
0TPa0OTaBLIEMY a3y
300 ¢, 4, — 0OBEMHAs 0711 KOMIIOHEHTA i B «CyXOM» OTPabOTaBILEM rase
(P[,dry = (piwet /(1 - ¢H20)
301 — 212/100
Pu0
302 @ — 1/(1-301)
1/(1- "0
303 % 302x210
(p02,dl’y
304 % 302x211
(pCOZ,dry
305 ceM*/m? 302x213
Py ary
306 cM’/m? 302x214
(pN Ary
307 cM*/m? 302x215
qDCO,dr_V
308 oM/ 302x216
Po ary
309 oM /m? 302x217
Der, ary
310-399 (pe3epBUPYIOT)
Ilepecuer x «cyxomy» orpaboraBmiemy raszy ¢ 1 5 % O,
400 EV; |5 4y = 3Ha4€HHE BHIOPOCOB, XapaKTEPU3yEMbIX OOBEMHOM JONIeH KOMIIOHEHTA i B
«cyxom» orpaborasiiem raze ¢ 15 % O,
EV, /s 40 =®; 4, (20,95 - 15)/(20,95 - 303)
401 (20,95 - 15)/ — 5,95/(20,95-303)
(20,95- Po,.ary
)
402 EVyo 15 a oM /m? 401 x 305
403 EVy \un om’/m? 401 x 306
404 EVio is g oM /m? 401 x 307
405 EVy .., oM/’ 401 x 308
o 124y




406 EVeg isam | o | 401 x 309 [ [ [ [ | |
407-499 (pe3epBUPYIOT)
[lepecuer 3HaueHMs BHIOPOCOB, XapaKTepu3yeMoro oObeMHOH monedd EV; ;5 ,,, B 3HaYeHHE
BBIOPOCOB, XapAKTEPU3YEMOE MACCOI KOMIIOHEHTA § Ha HM®
500 EM; 5 4, — 3HaueHHME BBIOPOCA, XapaKTEPH3yeMOr0 MAaCCOBOH KOHIEHTpanuen
KOMIIOHEHTa i B 0Tpa0OTaBIIEM Ta3e MPH HOPMAJIbHBIX YCIOBHUIX
EM; j5s 40 = EVi 5 g0 (MJV,
501 EMyo 15 g mr/m’ 1,3387 x 402
502 EMyo 5.4 mr/m? 2,05255 x 403
(xax NO,)
503 EM o150, mr/m® 1,2497 x 404
504 EMg, s mr/m’® 2,858 x 405
(kak SO,)
505 EMyy 15 0 mr/m’ 0,7157 x 406
(xak CH,)
506-599 (pe3epBUPYIOT)
Bpluncienue BEIOPOCOB Ha €AMHHILY MOUIHOCTH ra30TypOMHHOTO IIPUBOJIA
600 EM; p — 3HaueHHE MacCOBOTO pPacxoia KOMIIOHEHTa [ Ha eIUHMIy MOIIHOCTH
rasoryp6ouHHoro npusoga EM, » = 3,6 &, .., (M/M,)(q,.:/P)
601 N, % 100 - 210,,,,—
211, -212
602 M, kr/kmons  |[(210x31,9988)+
+(211x44,0098)+
+(212x18,0152)+
+(601x28,158)]/100
603 G0,/ P kr/kBt-c  [208/206
604 EMyo, p r/kBra  [213,,x(108,02/602)
x603
605 EM,, , r/kBru  [214,,x(165,64/602)
" x603
606 EMco p r/kBra  [215,,x(100,84/602)
x603
607 EMg, , r/kBT 4 216,,x(230,61/602)
i x603
608 EMcy p r/kBra  [217,,.x(57,75/602)x
603
609-699 (pe3epBHPYIOT)
[MPUJIOXXEHHUE b
(ctipaBouHOE)

CgBeeHusi 00 0OCHOBHBIX KOMIIOHEHTAX BblﬁpOCOB BpPEJIHbIX BEIIECTB

Bb.1 O6pa3oBaHne KOMIIOHEHTOB BLIOPOCOB BPeHBIX BellleCTB

Cxuranne KHUAKOro HuiIn ra3oo6pa3Horo YIIIEBOAOPOAHOT'O  TOIJIMBA HNPHUBOAUT B XOAC
OKHCJIUTEIIBHBIX Peakuidi K 00pa30BaHHUI0 KOHEUHBIX NPOAYKTOB — anokcunaa yriepoaa CO, u napos
Bogsl H,0, a Takxke pspa Apyrux BELIECTB, KOTOpbIE JMOO SIBISIOTCS INPOMYKTaMH HETOIHOTO
OKHCIIEHHS TOIUIMBa, JHOO 00pa3yloTcs B XOI€ pEaknuil ¢ ydacTHeM JpPYIHX H3HAYaJIbHO
MIPUCYTCTBOBABIIMX B BO3/IyX€E MJIH B TOIIMBE BELIECTB.

B.2 Oxkcuasbl a3ora

Oxcuzpl a30Ta 00pas3yroTCsl MPU OKHUCIEHUH aTMOC(EPHOTO a30Ta, KOTOPOE MPOHCXOIUT B 30HAX
BBICOKOW TEMIIEpaTyphl, BO3HUKAIOIIEH B MPOIIECCE CXKUTAHMUS TOIUTMBA. ECIIN B TOINTMBE IPUCYTCTBYET
a30T, OH TaKXKe OyJeT OKUCIAThCA, 00pasys okcuabl a3oTa. O6pasyrorcs npenmymecTBeHHO NO 1 NO,.
Nx cymmy NO + NO, ob6osnauaror NO,. B pacuerax BpiOpoca cymmy OkcuaoB NO, BBIYHCISIOT
00b1yHO B epecuere Ha NO,. B armocdepe NO nocrenento okucisiercst 10 NO,.




B.3 Oxcuabl cepbl

Cepa, B HE3HAUUTEIHFHOM KOJIMYECTBE MPUCYTCTBYIOIIAs B YIIIEBOAOPOIHOM TOIIIIMBE, OKHCIISIETCS B
TpoIecce TOpeHus, o0pasys Auokcun cepbl SO, W HEKOTOpOe KOJIMYECTBO TpHOKcHOa cephl SOs;.
Cymmy SO, + SO; ob6osznawgaror SO,. B pacuerax BeiOpoca cymmy SO, BBIYHCIAIOT OOBIYHO B
nepecuere Ha SO,. s okucienus SO, B SO; Tpedyercs karanuzatop, Tpuokcun SO; pacTBopsercs B
BOJIE, 00pasys CEpHYIO KHUCIIOTY.

b.4 JIlnokcua yriepoaa, okcuj yrjiepoaa U HecropeBuIine yrjeBoA0poabI

Huokcun yrnepoga CO,, oxcun yriepoga CO u Hecropesmue yriaeBomopoast CH sBhsitoTcs
NPOAYKTaMH OKHUCIIEHUS] YIJIEBOJOPOAHOrO ToIuiMBa. [IpMUMHOM HE3aBEpIIEHHOCTH Ipolecca
OKHCIIcHHs, TposBistomeiics B BeiOpocax CO u CH, moryr ObITh, HampuMmep, HEKa4eCTBEHHOE
pacribiieHHe W (M) MEIJICHHOE WCIIapeHHe XKHMIKOTO TOIUTHBA, HEYIOBJIETBOPHUTEIHLHOE CMEIICHHE
TOIUIMBA C BO3JYXOM, HEIOCTaTOYHOE BpeMsi IpeObIBaHUS B 30HE TOPEHHsS, «3aMOpPaXKHBaHHE)
XMMHYECKUX PEaKkrii B 3alINTHON eJICHEe BO3/LyXa BOIN3M CTEHOK KaMephl CTOPaHMSI.

B.5 AMMmuak

Awmmuak NH; mogaror B oTpaboTaBOimii Ta3 nepen KaTaJIuTHIeCKIMHA HEUTPaIn3aTopaMi OKCHIOB
azora (SCR). Ilpm wm3beiTounom pacxome NH; mpomcxoauT BBIOpOC aMMHaka B arMmocdepy ¢
0TpaboTaBIIMM Ta30M. AMMHAaK pearupyeT ¢ OKCUIaMHU Cepbl, 00pasys Cylb(haTbl aMMOHUSI.

B.6 Ibim

JbiM cocToMT M3 JIOOBIX a3p030Jied, KOTOpble MOTYT YBEJIMYMBATH ONTHYECKYIO ILJIOTHOCTh
oTpaboTaBIIero rasa Wid, NpH OTIOKEHUH Ha OymakHoM ¢(uibTpe (Meron baxapaxa), ymeHbInath
K03 PUIMEHT OTpaXkeHUsI cBeTa. BakHEWIIMIT KOMIIOHEHT JbIMa — 4YaCTHIBI TBEPAOTO YIVIEpoJa,
oOpasyromuecst B IpoLecce CKUTAaHHs TOIUIMBA NPH HAIWYHMU B 30HE TOPEHHS YpEe3MEpPHO OOraThIx
TOILTMBOM OOJIACTE.

B.7 TBepable yacTuubI

ITomMuMO TBEpABIX MPOAYKTOB IPOIECCa TOPEHUsI TBEPIbIE YACTHIIBI B OTPAaOOTaBIIEM Ia3e MOTYT
OBITH pe3yabTaTOM IOIaJaHus Ha BXOX B TypOWHY IBUIM, HAJMYMUS TBEPIBIX NPHMECEH B TOIUIMBE, a
TaKKe TPs3H U (WIN) prKaBIMHBI B KaHaJlaX, TPYOONIPOBOAAX U T.1I.

IMPUJIOXEHUE B
(cipaBouHOE)
dusuyecKne CBOIMCTBA ra3os
Ta6muma B.1 — ®usnueckue cBoiicTBa Ira30B
HaumenoBanue | CumBon | Momsipnast | IInotaocts |OtHOcutensHast | Koaddumment |MonspHsiit
Mmacca M, npu TUTOTHOCTH C)KUMAEMOCTH o0beM
KI/KMOJIb |HOpMasIbHBIX | D = p(ra3s)/ rasa pu Vs
YCIIOBHSAX P, (BO3IYX) HOPMAJIBHBIX | M’/KMOJIb
Py, KT/M yemousix 101,3
klla, 0 °C
VpeanbHbli ra3 — — — — 1 22.41383
Bosnyx (cyxoit) — 28,983 1,293 1 0,9994 22,4
Bonopon H, 2,0158 0,8988 0,0695 1,00062 22,426
lenmit He 4,0026 0,17846 0,138 1,00054 22,426
Heon Ne 20,179 0,8999 0,696 1,00048 22.425
Asor N, 28,0134 1,2504 0,9671 0,99954 22,403
Aszor (armocd.) — 28,158 1,2569 0,9722 0,99952 22,403
Kuciopon 0O, 31,9986 1,429 1,1052 0,99903 22,392
Aprox Ar 39.948 1.784 1.3797 0,99904 22,392
Kpunron Kr 83,8 3,749 2,8995 0,99722 22,351
Okcuj yriaepoaa CO 28,0104 1,2505 0,9671 0,99938 22,4
Juokcun CO, 44,0098 1,977 1,529 0,99318 22,261
yraeposa
Oxkcun aszora NO 30,0061 1,3402 1,0365 0,99894 22,39
3akuch a3oTa N,O 44,0128 1,978 1,5298 0,99276 22,252
AMMuak NH, 17,0304 0,7718 0,5969 0,98443 22,065
Iuanun Bogopogal HCN 27,0256 (1,275) (0,986) 0,9458 (21,2)




Jnumanoren C,H, 52,0354 2,349 1,817 0,9882 22,15
Xiop Cl, 70,908 3,21 2,4826 0,98551 22,089
Xnopua Bogopoaal HCI1 36,461 1,6422 1,27 0,9908 22,203
Cynbhun H,S 34,076 1,5355 1,1875 0,9901 22,192
BOJIOPOJIA

JInoxcHu cepul SO, 64,059 2,931 2,267 0,97511 21,858
Jucynbdun CS, 76,131 (3,47) (2,68) 0,9789 (21,94)
yrieposa

Cynbhun COS 60,07 2,721 2,104 0,9849 22,08
KapOOHHMIIa

MeTtan CH, 16,043 0,7176 0,5549 0,99756 22,38
AlleTuieH C,H, 26,038 1,1715 0,906 0,99162 22,226
(ethine)

OtuneH (ethene) C,H, 28,054 1,2611 0,9753 0,99249 22,245
OTaH C,Hg 30,069 1,355 1,048 0,99006 22,191
IIponunen C;Hq 42,08 1,9129 1,479 0,98145 21,998
(IporeH)

IIpoman C,H, 44,096 2,011 1,555 0,9783 21,928
1,3 -Oyramuen C,Hg 54,0914 2,497 1,931 0,9665 21,664
1-OyTeH C,Hg 56,107 2,599 2,01 0,9631 21,587
Tpanc-2-0yTeH C,H; 56,107 2,609 2,018 0,9596 21,508
I{uc-2-0yTeH 56,107 (2,611) (2,02) 0,9586 (21,49)
N300yTeH C,H; 56,107 2,599 2,01 0,963 21,585
(2-metun-nponex

)

n-0yTaH C.Hy, 58,123 2,706 2,094 0,9575 21,461
N3o0yTan C,H, 58,123 2,697 2,066 0,9615 21,55
(2-meTun-niporan

)

N-IICHTaH C.H,, 72,15 (3,452) (2,67) 0,9325 (20,9)
Usonenran C:H,, 72,15 (3,4206) (2,65) 0,9395 (21,006)
(2-MeTun-0yTaH)

Heonenran CsH,, 72,15 (3,415) (2,641) 0,9428 (21,13)
(2,2-nu-meTrnmpo

aH)

n-TreKcaH CH,, 86,177 (4,29) (3,315) 0,8966 (20,1)
n-TenTad C-Hy, 100,203 (5.,48) (4,235) 0,8165 (18,3)
n-OKTaH CgH ¢ 114,23 (6,72) (5,2) 0,758 (17)
Benson C.Hg 78,113 (3,74) (2,69) 0,932 (20,9)
Tosyour C,Hg 92,14 (4,88) (3.77) 0,643 (18.,9)
Kceumon CeH,, 106,167 (6,85) (5,3) 0,691 (15,5)
Boma (map) H,O 18,0152 (0,654) (0,66) 0,941 (21,1)
JInokcua a3ora NO, 46,0055 2,05 — — 22,442

KiroueBrle cioBa: FaSOTyp6I/IHHI)I€ YCTaHOBKU, BI)I6pOCI>I BpPEAHBIX BCLICCTB C 0Tpa6OTaBHII/IMI/I
ra3aMu, METOAbI OIIPEACIICHUA BLI6pOCOB BPCAHBIX BCUICCTB, KOHLICHTPAIIUA




