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IIpenucaoBue

1 IIOAT'OTOBJIEH M1 BHECEH TOO «VYnaallpomCepBuc» Ha OCHOBE
ayTEHTHIHOTO NEPEBOJIa CTAHAAPTA, YKA3aHHOIO B 1.3

2 YTBEPXKJEH U BBEJAEH B JIEMCTBHUE mpuxazom Kommrera mo
TEXHHIECKOMY DETyIMPOBAHHIO H METPONOrHM MHUHHCTEpCTBA HMHIYCTPHH H
Toprosiu Pecrry6nuxu Kasaxcran ot 26 HosOpst 2008 rozma Ne 602-on

3 Hacrosmuii cTaHAAPT HASHTWYCH MCEXIYHAPOIHOMY CTaHAApTy
ISO 11042-1-96 «Gas turbines — Exhaust gas emission — Part 1: Measurement and
evaluation «I'a3oBble TypOmHE (OMmuccus ¢ orpaboraBmmmu rasamu. Yacts 1.
H3mepeHust 1 pacueTH)»

4 B HacToAIlEeM CTaHAApTC pealn30BaHBI HOPMBI 3akoOHa PecmyOmuku
Kazaxcran «O TeXHHYECKOM PEryIHpOBaHHI)

5 CPOK ITEPBO# ITIPOBEPKH 2013 rox
NEPHOJUYHOCTD TIPOBEPKHA 5 ner
6 BBEJIEH BIIEPBBIE

Hacrosmuit cTammapt He MoOXeT OBITP MONHOCTHIO HIH YACTHIHO
BOCIIPOM3BEAEH, THPAXHMPOBAaH H PACOPOCTPaHEH B Ka4eCTBE OQHIHATHEHOTO
u3gaHus Oe3 paspemenns KomHTera mo TEXHWYECKOMY pEryIHPOBAHHIO H
MeTposoruy MunKCTEpCTBa HHAYCTpHH H ToproBim Pecy6immkun Kazaxcran
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T'OCYJAPCTBEHHBII CTAHJIAPT PECITYBJIMKH KA3AXCTAH

YCTAHOBKH I'A30TYPEMHHBIE

Mertoasb! onpeseeHns BEIGPOCOR BPeIHEIX BEIIECTB

Jlara BBepenus 2009-07-01
1 O6s1acTh NPpUMEHEHHS

Hacrosuquif CcTaHmapT NpUMEHSAETCS B MCIBITAHHAX Ta30TypOMHHEIX
YCTaHOBOK IIpM ONpPEXENCHWH HMX COOTBETCTBHA HOpPMaM BHIOpOCa BPENHBIX
BEIIECTB.

2 HopMaTHBHBIE CCLLIKH

B HacTosieM cTaHaapTe UCIOIb30BaHEI CCHUIKM Ha CIEAYIONIUE CTAHAPTHL:

T'OCT 17.2.4.06-90 Oxpana npupoznsl. ATMocthepa. MeTonsl OmpenencHus
CKOPOCTM M Pacxoia Ta3oIBUIEBBIX ITIOTOKOB, OTXOMAIIMX OT CTAaI[HOHAPHBIX
HCTOYHUKOB 3aTrpA3HECHMI.

T'OCT 17356-89 (UCO 3544-78, ICO 5063-78) I'openxu Ha razoo0pasHoM H
KHUIKOM TOIUTMBaX. TEPMHUHEI ¥ ONIPEICIICHHS.

I'OCT 24104-2001 Becwt nabopamopuvie. O6wue mexnuyeckue
mpebosanus.

3 TepmMuHbI U onpeAe/ICHHA

B mactosmem cranmapre npumenens! Tepmuasl mo T'OCT 17356, a Taxxe
CIIENYIOIIHE TEPMHUHEI C COOTBETCTBYIOIIMMHE OIpPENeIICHAIMH:

3.1 BpiGpochl BpeAHLIX BellecTB: BemecTsa, MNOCTYNAKIIHE B
OKPYKAIONIYIO CPEAY BMECTE C OTpaGOTaBIINMH (BLIXJIOMHBIME) Fa3aMH.

BuIOpOCH BpeIHBIX BEMIECTB BKIIOYAIOT CIESAYIONIHE COCTABIIOIIHE:

- oxcuanl asota NOx: cyMmma NO u NO, B nepecaere Ha NO»;

- nuokcuy azota NOo;

- okcup yranepoaa CO;

- muoxcuy yriuepona COo;

- okcugel cepul SOx: cymma SO, u SOs, mpeactaBmsgemas kak SOs;

- yriesogoponsl CH: cyMMa Bcex HECTOPEBIIHX MM YaCTHYHO CTOPEBIIMX
YTIIEBOAOPOIOB B mepecueTe Ha MeTaH (cM. 3.8);

- neryune opranndeckue coepmaeHns VOCs: cymma BCEX YIIeBOIOPOIIOB
3a seraeroM CH, u C,Hg B mepecuere na MetaH (cM. 3.8);

- ammuak NHj;

- IBIM: B COOTBETCTBHH ¢ M3MepeHnsaME MeTonoM Baxapaxa (cm. 7.8);

H3panue opunmaiabHOE 1
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- TBEpABIC YaCTHIE: BCEC TBEPABIC JaCTHIIE], 00pa3oBaBIIHECS B IPOIECCE
TOpeHus.

3.2 Tounocth: CTeneHs OIM30CTH M3MEPEHHOTO 3HAYCHUS K HE3aBUCHMO
YCTaHOBIIEHHOH el CTBUTEILHON BETHIHHE.

3.3 I'pagyupoBouHbIe ra3bl: OTaJOHHAas ra3oBas CMECh C BBICOKOM
TOYHOCTBIO COCTaBa, MCIONb3yeMas JUId HACTPOMKH, PpETyIHpOBKH H
epUOANIEecKOi IPOBEPKH CPECICTB N3MEPEHHH.

3.4 Konnenrpanus: O6veMuas 1o1s @; (V,/Vy) KOMIOHEHTa i B Ta30BOM
cMecH.

KOHIEHTpanHsa MOXKeT GHITh BHIpaXeHa TAKKe B mponenTax (¢;x 10%), mmm™
wmm ev’/m (@; x 10%). TIpu pacuete maccs kommonenTa B 1 HM® 0TpaGoraBmero
rasa KOHICHTpamud, paBHas 1 MnH'l, cooTBeTcTBYeT: 1,2497 MI/EM’ nas CO;
2,858 mr/um® ma SO,; 1,3387 mr/am® ms NO; 2,05255 mr/am® gims NO,; 0,7157
mr/um’® s CHy.

3.5 BausiAne HeM3MepPAEMbIX KOMIOHEHTOB : OTHOCUTEIFHOC W3MCHCHHE
mmoKaszaHuii, 00yCIOBIIEHHOE KOMIIOHEHTAMH T'a30BOH CMeCH, HE SBIISIONIMMUCS
00BEKTOM N3MEPEHMUHA.

3.6 JInneitHocTh: CIOCOOHOCTH CpEACTBA H3MEpEHHA OOCCHCYMBATH
IIPOIIOPIIMOHATBHOCTE MOKA3aHAI BXOJHOMY CHTHAILY.

3.7 CayuaiiHas cocTaBISIOIIas OCHOBHOH morpemHocTH: HM3mcHeHHe
MOKa3aHMUP cpeicTBa H3MEPEHHsS, HE CBA3aHHOE C XapaKTCPUCTHKAMH
aHaIM3UpyeMoil mnpo6e H oTIMIEMoe OT Jpeiipa mokasaHmi (mpH
JoBepuTenbHOR  BeposTHocTH 0,95  cooTBeTCTBYeT ABYM — 3HAUCHHAM
CPEIHEKBAJPATHIHOTO OTKIOHEHHU).

3.8 manm! Ci: VYcnoBHoe o0o03HaUYeHHE €IWHUNBI  KOHLCHTPAIIHH
YIJIEBOJOPOJOB B TIepecdeTe Ha Merad. KonmeHTpanws, paBHas | MJIH'I,
cooTBeTCTBYeET: 1 MIH-! C; nna metana CHy; 2 e’ C, msa stana C,Hg; 3 ma’
C; mna npontana C3Hg u T.1.

3.9 Cxomumocth: CrenmeHp 6mm3ocTH pe3yIbTaTOB, IONy4eHHas IpH
IIOBTOPHEIX U3MEPEHHSIX dYepe3 KOPOTKHE MPOMEXYTKH BpeMeHH Oe3
PETYIHUPOBKU CPEACTB H3MEPEHHIA.

3.10 Paspemenne: HanmeHbImee oOHapyXHBacMOe H3MEHEHHE U3MepAeMOid
BEJIMYUHEL.

3.11 YyBcTBHTEeAbHOCTh: V3MEHEHHE BBIXOLHOTO CHTHAlla CpEACTBa
M3MEPEHUS NIPY U3MEHEHHH KOHIEHTPAIMK aHATM3UPYEMOro KOMIIOHEHTa.

3.12 CrabuabHocTh (mpeiid rpamyMpoBOYHOH  XapaKTEPHCTHKH):
W3MeHeHMe ¢ TEUCHHEM BpPEMEHH BHIXOAHOTO CHTHala OT TPalyMpOBOTHOR
CMECH TOT'O JK€ COCTaBa.

3.13 YyBcTBHTEIbHOCTh K HHAMBHAYAJbHBIM yrieBoaopoaam: Pa3urrit
BEIXOJHOM CHTHaln (B IepecdeTe Ha METaH) HAa Ty XK€ KOHIEHTPAIHIO
YTIIEBOJOPOIOB PAa3IHYHEIX KIACCOB.

3.14 HynesBo#i Bo3ayx: BuHapHas cMmech KHCIOpOAa M a30Ta B TOM K€
COOTHOUIEHWH, 9TO U B YMCTOM aTMOCGHEPHOM BO3AYXE.
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3.15 Ipeii¢p myasa: OTKIOHEHHE BO BpEMEHH OT HyIS MOKa3aHWM CpeAcTBa
H3MEpeHUs TIpH aHaIM3e INpoObl, B KOTOPOH OTCYTCTBYET aHAIN3HPYEMBIH
KOMIIOHEHT.

3.16 HyxeBoii ra3: I'a3, ACIIONB3yEMBIH /I YCTAHOBKH MM PEryIHPOBKH
HyJIA II0Ka3aHUH CPEICTBA H3MEPEHHS.

4 YcaoBHble 0003HAYEHHAS

O6Go3HadeHUs BCIMYWH, WCOONB3YEeMHEX B HACTOSMIEM CTaHAApTe, U
CAMHHUUb M3MEPEHHH NpUBEACHH B Tabmmie 1, CHMBOIBI I KOMIOHEHTOB
BHIOpPOCOB — B TabmuIe 2.

Ta6nunal — O603HaYCHAS B CAUHUILI H3MCPCHUSA

E a
OGo3zHaueHue Bemmunna AR
H3MEpEHHs
1 2 3
E, Husmas TemnoTa cropaHus TOILTABA xJIK/KT
E XapaKTepHCTHKa BEIOPOCOB —_
EM, XapaKTepHuCTHKa BEIOpOCOB: Macca KOMIIOHEHTA i, coZiepKaniasca Mr/m°
Blu otpaboTaBmero raza npu 0 °C u 101,3 xIla
EM; 1, 4y |XapakTepHcTHKa BEIOPOCOB: Macca KOMIIOHEHTA i B 1 M Mr/M’
«cyxoro» orpaborasmero rasa rpu 0 °C u 101,3 kI1a,
IpHBEACHHAS K CTAaHIapTU30BaHHOMY COZESPIKAHUIO KUCIOPOa,
15 %*
EMyF XapakTepucTuKa BEIOpOCOB: MaCCOBBIA PAacX0/ KOMIIOHEHTA i Ha /T x
E€IMHAIY TEIIOBOM MOIIHOCTH ra30TYPOMHHOM YCTAHOBKH
EMyP XapakTepruCTHKA BEIOPOCOB: MaCCOBBIH pacxo/] KOMIIOHEHTa i Ha | I/kBr -4
€JMHANY MOIHOCTH Ia30TypOHHHO# YCTaHOBKH
EP XapaxTepucTika BEIOPOCOB UL TBEPABIX YaCTHI (AHAIOTHIHAS /M’
EMr)
ES Xapaxreprcruka BeIOpocoB s asiMa (urcio baxapaxa, cm.5.2) —
EV XapakTeprCTHKA BEIOPOCOB: KOHLIEHTPAIMs KOMIIOHEHTA i B ov/em’
oTpaGoTaBmiem rase
EV, 15,4y |XapaxTepucTuka BHIGPOCOB: KOHIICHTpAMs KOMIIOHEHTa i B ML
«cyxoM» 0TpaboTaBLIeM Iase, IpUBEICHHAL K
CTaHAapPTH30BaHHOMY COJEPKAHHIO KHCIopoa, 15 %*
m Macca KT
M MonspHas Macca KI/KMOIB
M CyMMapHas MOJIIpHas Macca KI/KMOIIb
n KonuaecTBo BelnecTBa (UCIO KIIOMOICH) KMOJIB
n; KonnaecTBO KOMIIOHEHTA { (4MCIIO KMIOMOJIEH KOMIIOHEHTA i) KMOIIb
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Oxonyanue mabauyor 1

1 2 3
Mot CyMMapHO€ KOJHIECTBO KOMIIOHECHTOB (CyMMapHO€ THCIIO KMOJIb
KUJIOMOJICH)
P MomHoCcTs Ha Baly ra30TYpOHHHOM YCTAHOBKA xBr
qm MaccoBelii pacxox kr/c
qv OOBEMHEI pacxox m/c
V: 0O0BeM KOMITIOHEHTA § M
Veun MonspHsii 00eM M/KMOIE
Vn, dry O0BEM «CYXOroy» 0TpaboTaBIIEro ra3a pH HOPMATHHBIX M
yenoBuax**
Va 15, dry |O6BEM «cyxoro» 0TpaboTaBmIero raza IpH HOPMaJbHEIX M

YCIIOBHSX, IPUBEACHHEIH K CTAaHapPTH30BAHHOMY COJIEPXKAHHIO
kucnopona 15 %*

V n, wet O0BEM «BIAKHOTO» OTPAbOTABIIErO ra3a MPH HOPMAIBHEIX M
YCIOBHAX
Viot [TonHbIi 06beM KOMIOHEHTOB M
X ITapnnansHOE cofiepKaHie KOMIIOHEHTA i, PABHOE 1; /Myt —
z IIpenensHOE YHCIO —
VA KoaddumueHT CKUMaeMOCTH ra3a —
p IInoTHOCTH Kr/
P pa ILIOTHOCTB TBEPAO# YaCTHIIBL Kriw®
Qcoz, &y |KoHDeHTpanus CO; B «cyxom» oTpaboTaBieM rase %
©co2, swich, dry |KOHIEHTpanust CO2 B «cyxom» 0TpaboTaBLieM rase npu %
CTEXHOMETPHYECKOM CKHTaHWH TOIUIHBA
Cuo KornenTpanus napoB BoAB B 0TpabOTaBILIEM rase %
2
0; dry KoHneHTpanus KOMIIOHEHTA i B «CyXOM» O0TpaGoTaBmieM rase oM/em
Pi, et KoHnesTpanus KOMIIOHEHTA i BO «BIXKHOM)» 0TpaboTaBmieM oM/em
ra3e, paBHas V; Vi
Qo »dy |KoHmeHTpanms O, B «cyxom» 0TpaboTaBIIEM Taze %
2

* B HacTosIIEeM cTaHAapTe KoHHeHTpanmio O,, paBHY0 15 % mo [1], Hcmoms3yloT B KauecTBe
CTaH/]apTH30BAaHHOTO CONEPXAaHHA KHCIOpoja B oTpaboTaBmieM rase. I1o COrnacoBaHHMIO JOMYCKaercs
HHOE 3HaUeHHe U1 CTaHJapTH30BaHHOTO cofepxkannd O,.

** HopMaJIbHEIMH yCIIOBHAMM CUHTAlOT AaBienne P, = 101,3 xIla, Temmepatypy #4 = 0 °C.

Ta6nuna2 — XAMAYECKAE CAMBOIIEI AT BEMECTB, IIPHCYTCTBYIOLIUX B

0TpaboTaBIINX ra3ax
XumMuaeckuii Xumu4ecKuit
HaunmenoBaHue BemecTBa HaunmenoBanue Bemecraa
CHUMBOJI CHMBOJI
1 2 3 4

60 Oxcupn yraepona NOx CymMa OKCHIIOB a30Ta

CO, Juokcuz yrirepona (0} Kucnopon

H,O Bona SO, Jlnokcuy ceprl
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Oxonuanue mabnuyor 1

1 2 3 4
N> Asor SO; TproKcH] cephl
NH; Ammmax SOx CyMMa OKCHJIOB CEpHL
NO Oxcuy a3ora CH Hecropesmme
NO, Jmokcuy asora VOCs Jleryane opranmdeckue
BEIECTBA

5 YcnoBus npoBeaeHns HCNbITAHHM

5.1 I'azoTypOuHHAs yCTaHOBKA M TOIUIHBO

B noxyMeHTanuu Ha ra30TypOHHHYIO YCTaHOBKY ITO H3MEPCHHAM BHIOPOCOB
BpPEAHBIX BENIECTB YKa3KIBaIOT CIEAYIONIYIO HHPOPMAIMIO:

- OPEANpPUATHE-U3TOTOBUTENS;

- THI,

- MOIIHOCTh, MAacCOBEIH pacxoix oTpaboraBmrero rasa W (Wum) pacxof
TOIJIMBA JJIA YCJIOBHIi, IPH KOTOPHIX H3MEPSIOT BEIOPOCH BPEIHEIX BEIICCTE;

- BHEUIHHE YCIOBHA, T.€. MaBICHAC, TEMIICPATYypy H  BIAXHOCTH
OKpPYKaIOIIETO BO3AYXa;

- XapaKTepUCTUKH TOILIUBA,

- 3aJleficTBOBaHHOE O0OpYyIOBaHHE, SBIIOMEECS YacThi0 Ia30TypOHMHHOM
YCTaHOBKM ¥ BIHAKOINEe Ha BHIOPOCH BpEIHBIX BEMIECTB, HaIpHMEpP
KaTaJUTHYECKUE IpeoOpa3oBaTeny (HEHTpam3aTopsl), BOPHICK BOABI WM I1apa,
OXJaAUTENIM  HCHAPUTEIBHOTO THIIAa, KOHAEHCATOPHL (C  yKa3aHHEM
COOTBETCTBYIOIIMX IIAPAMETPOB).

Il puMedanne — Ilockombky Ha BBIGPOCEI BPENHBIX BELIECTB BIHMSIOT
XapaKTepuCTHKK TOINIKBA (HampuMep CcoAepiKamuiics B TOIUIMBE a30T), I IIOCIHETHHX
YKa3bIBAaIOT XUMHYECKHH K (pakunoHHEIA COCTaB, TEMIIEpaTypy pasroHkH, Gu3mdeckue
CBOIiCTBa (HJIOTHOCTB, BH3KOCTI>), BBICOTY HEKONITAIICTO INTAMCHH H T.H.

5.2 N3mepsieMble BETUIHHEL

IIpu onpeneneHny BEIOPOCOB BPEIHEIX BEIECTB H3MEPSHHUIO MOATIEHKAT:

- IUIS1 TA30BBEIX KOMIIOHEHTOB: BETHIHHEI (), yer WIH @y, dry,

- ;g geiMa: 3HadeHmss ES mnM mHag XapaKTepHCTHKAa ABIMHOCTH 110
COTJIaCOBaHMUIO;

- IUIS TBEPABIX YacTHL (eClIH Takue W3MepeHus Tpedyrorcs): 3HayeHue EP
BO «BJIaXKHOM) 0TpaboTaBIIEM rase.

5.3 CranpmaprHsle YCIOBUSA

B kadecTBe CTaHAAPTHHIX YCIOBHH M3MEpEHHIt BEIOPOCOB BPEIHBIX BEIHICCTB
npuHAMAKOT (cM. [2]):

- IaBJEHUE 101,3 xITa;

- TEMIIEPATypy 15 °C;

- OTHOCHTENBHYIO BIaXHOCTE 60 %.

IIpumeqanue— J[ii1 XHMHIECKIX PACICTOB B KAUECTBE CTAHAAPTHON IPHHAMAIOT
Temmneparypy 0 °C.
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6 U3mepenus

6.1 Onpeaenenne cOCTABIAIOIHAX BEIGPOCOB BpeIHBIX BeleCTB

CocraBmaromue  BHIOPOCOB  BpENHBIX  BEIIECTB  OIPEAEIIOT  WIH
PacCUUTHIBAIOT YKa3aHHBEIMU HIKE METOAAMU:

- cymmy NOx B nepecdere Ha NO, n3MepsIoT 1mo 7.2;

- CO u CO, m3mepsror mo 7.3;

- S0, u3mepstot 1o 7.4;

- S0; - pexOMEHIYEMEIH METOJ, HE YCTAHOBIICH;

- cymmy SOx B nepecuere Ha SO, pacCUMTHIBAIOT, HCXOAS M3 CONEPXKAHHUA
CEpHI B TOILTUEE;

- H;O u3MepsioT MM pacCUUTHIBAIOT (II0 YPABHCHHIO TOPCHHS C YUETOM
BIQXHOCTH BO3IYyXa);

- CH u3mepstroT 0o 7.5;

- VOCs u3mepsitor 1o 7.5;

- NH; uszmepsor 110 7.6;

- O, m3MepaioT 10 7.7, NOIMyCKAeTCs IO COIIACOBAHUIO PACIETHBIH METOI;

- IBIM U3MEPSIOT 110 7.8;

- TBEPJBIC YACTHUIIEI U3MEPSIOT IO 7.9; TBEpAbIC JACTHIBI, IOCTYNAIONIHE C
BO3JIyXOM Ha BXOJ B ra3oTypOHHHYIO YCTaHOBKY, JXOIDKHBI OBITh HCKIIOUEHBI U3
M3MEPEHHOH KOHLCHTPALHA YaCTHL B OTPaGOTaBIIEM rase, €ClIH HX ZOJIA B 3TOM
KOHI[EHTPALlMH 3HAYUTEIHHA.

Il pumMeudanne— HeobxomuMmocTts pasmensHoro ompegererus NO u NO;
OIPEAECIAOT IO COrTaCOBAHHIO MEXIY 3aHHTCPCCOBAHHBIMHA CTOPOHAMH. CBGI[CHH}I O COCTABJISIIOIIHUX
BBIOPOCOB BPEHBIX BEIIECTB IPUBECHEI B IPAIOKeHHH b.

6.2 Opranu3anus H3MepeHnH

6.2.1 O6mue NoI0KEHASA

CucremMa U3MepEHHi BKIIIO9A€T TPH OCHOBHEIX 3JIEMEHTA:

- 30HA ;U 0TOOpa NpOOH!;

- CHCTEMY TPaHCIIOPTHPOBKH H KOHAHIMOHHPOBAHHA MPOOHI;

- aHAUTHICCKUE TPHOOPHI B CHCTEMY 00pabOTKH JAHHBIX.

H3mepeHns NpOBOAAT NPH HEMPEPHIBHOM OTOOpEe IpeACTaBHTEIBHOM
npobul oTrpaboraBmero raza. I[Io cOrmacoBaHHIO MEXAY 3aHHTEPECOBAHHBIMH
CTOPOHAMM JOITYCKACTCS AHCKPETHEIH (HE HEMPEPBIBHEIH) 0T60p mpo0b.

B ra3oTypOuHHO#M yCTaHOBKE MeCTO OTOOpa IPOOHI ONPENEIIIIOT:

- MOJEIHPOBAaHMEM TEUYCHHWS, T.€. AMHUTAIMEH JMHHH TOKa Ta3a C y4eToM
NPENATCTBHH, pacxoja rasa, pexuma TedeHHd (TypOyleHTHOro WM
JIAMUHAPHOT'0) H T.IL;

- ONPEACICHUEM MOIA CKOPOCTH B BEHIXOJHOM KaHAle C BEIOOPOM B 3TOM
I0JIe IPEACTaBUTENBHEIX TO9EK U 0T00pa MpoOk! rasa;
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- COTJIaCOBaHHMEM Ha OCHOBE HMCIOMICTOCS OIIBITA.

Ot60p mpoOE B EOMHCTBEHHOM CEYCHHH, HE TpeOYIOMHMil HMepeHATaIKH
CHCTEMEI 0TOOpa Mpo06 B X0jic MCIIKITAHMH, OOKTHO SABISACTCA MPHEMIICMBIM MPH
H3MEpeHHH  BRIOPOCOB  Juii  ra3oTypOMHHOH  YCTaHOBKM, Kak IIpH
3a7ieficCTBOBAaHHOM JONOIHATENHOM obopymoBammE (cM. 5.1), Tak u Ge3 Hero.
Ceuenne orbopa mpoOEI BEIOMpAIOT KaKk MOXHO ON¥DKE K BEIXOZHOMY CCUCHHIO
jgsurarens. B ciygae, eciam ra3orypOmHHas yCTaHOBKAa 00OpYZOBaHa CHCTEMaMH
pereHepanuu TeIUla, NOXHTaHWS, pa30aBieHmsd, HeiTpammsauuu NOx u T.o.,
cedeHue O0TOOpa TNpOOEI  ONpEAEHAIOT TO  COTJIACOBAHHIO  MEXKIY
3aMHTCPCCOBAHHEIMA CTOPOHAMH.

He pomyckaercs otbop mpob B ceueHmu BriOpoca oTpa0OTaBIICro rasa B
atMocdepy, TOCKONBEKY HpPH 3TOM BO3MOXHO IOAMCIIMBaHHE K mpole
aTMoc(epHOro BO3yxa.

6.2.2 3oua ans or6opa mpob

3onx Uit oTOopa Mpo0 JIoIKeH oOcCICIMBaTh HMPEICTABHTCIBHYIO MPOOY
orpaboraBmero ra3a. [l nmomydeHus MpeICTaBUTEILHOH MPOOEI peKOMEHIyeTCs
IIPUMEHATh MHOTOTOYCYHRIH YCPEAHAIONIMI 30HJ NpPH PaCIOJIOXECHHHU
IIPUEMHKIX OTBEPCTHH B 30HaX PABHOH ILIOMIAH C OXBATOM BCEr'O MOMEPEIHOTO
cedeHMs BeIXyonHoro tpybomposoza mo I'OCT 17.2.4.06. HesaBucuMmo oT THIIA
HCHIONIB3yEMOT0 30HAAa HEOOXOIUMO JIOKA3aTh, YTO NPEACTABHTEIFHOCTH MPOOH
orpaboraBimero rasa geicTBATENBHO obccneauBacTes. Ecim ajia nokasarenbcTBa
IIPEACTABUTEIFHOCTH UCIIONB3YETCA OTOOp Mpo0 W3 pasIMIHBIX TOYEK CEYCHHS C
IIOMOINBI0  IIEpEMELIaeMOro 30HAA (TPaBEPCHPOBAaHHE) 30HA  IOJDKCH
obecrieynBaTh INOMHBIA OXBAaT BHIXJIONA, T.€. €r0 [UIMHA JOJDKHA OBITH
JOCTAaTOYHOM A TpaBEepCHPOBAaHMSA BCETO CEYCHHS BBHIXJIONHOTO TPyOOmpOBOIA.
Tlpouenypy TpaBepCHpOBaHHSA YCTAHABIMBAIOT MO COIVIACOBAHHMIO MEXAY
3aMHTEPECOBAHHEIMHA CTOPOHAMH.

3ong mia orbopa mpo6 M HCIONB3YeMBIH BAaKyYMHBIH HAacoC OJDKHEI
obecregnBaTh HEMPEPHIBHYIO MOAAYy ZOCTATOTHOrO KOIHIESCTBA OTPabOTaBIIEro
rasa B ra30aHaJu3aToOpHL.

6.2.3 CucteMa TPaHCIIOPTAPOBKH IPOOEI

IIpo6r1 mns wu3MepeHHA KOHICHTPAIMM Ta3000pa3sHBIX KOMIIOHEHTOB,
TBEpALIX YacTUIl K JEIMA TPAHCIOPTHPYIOT MO OTHEIBHBIM  JIMHHWAM
(maructpamam). ITo  cormacoBammio  JomyckaeTcs  Ons  ra3000pa3HBIX
KOMITOHEHTOB U JhIMa UCIIOIB30BaTh OOIIYI0 MaTHCTPAIIh.

CxeMa CHCTEMBI M3MepeHMs KOHIEHTpALMM ra3000pa3HBIX KOMIIOHEHTOB
mpuBeneHa Ha pucyHke 1. Ilpu HCHONB30BaHWM aIbTEPHATHBHEIX CPENCTB
HM3MEpPEHUH HOMYCKAeTCs MOTUGHKAIAA CXEMBI CUCTEMbI H3MEPEHUIA.

Ilpn TpancmopTHpoBKe NPOOH B 3aBHCHMOCTH OT IPHHIMIA pPabOTHI
ra30aHaiu3aTopa 06ecHednBaloT CIEAYIOIHE YCIOBHA:

- IJI IPeNOTBpallleHHs KOHACHCAIIMH KOMIOHEHTOB MarucTpalb HArpeBaloT
O TeMIlepaTypbl, KOoTopasd HOkHA OHTh He MeHee 4deM Ha 10 °C prime
TEMIlepaTypsl KOHACHCANMH OTpaboTaBImIEro rasa; TaK, IPH COXKHTaHUH
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NPUPOLHOro rasa WU Nerkux YrneBofopofHbIX TOMIMB C COAEepXKaHWeM Cepbl
meHee 1% (no macce) Temnepatypa MarucTpaamn JO/MKHa ObiTb He Hke 150 °C;
- TemMnepaTypy MarucTpanu nofaepXxmsatoT NoCTOAHHO B Npegenax + 5 °C;
- MpuM MponyckaHWu npobbl Yepe3 ocywwuTeNb (BOAOOTAENUTENb)
Temnepartypa MarucTpanv Ao/mkHa 6biTb paBHa TeMnepaType OCyLUUTENS;
- PEKOMEH[YeTCA TepmocTaTMpoBaTb MpW YKa3aHHON TemnepaType BCe

1 - Npo600T6OPHBINV 30HS; 2— MOABOJ rasa Ans NpPOBEPKM CUCTEMbI;
3 — maructpanb 415 TPaHCNOPTUPOBKM NPobbl; A— (unbTp; 5 — Hacoc ans
MPOKa4Kn Npobbl; 6— perynarop NpoTMBodaBneHns; 7— KoHseptep NO2 -> NO;
8— nofagog rasa Ans rpafyvpoBKU CPeLCTB U3MepeHns; 9— ocyLUnTeNb Npoobl
(xonogunbHUK, QyHKUMoHMpYeT Npu < 3 °C); 10— razoaHanmsarop; 11 —
TepmocTaTupyemas (0borpeBaeMas) YacTb CUCTEMbI; 12— HacoC Ans NPOLYBKU
cuctembl (ecm Heobxoammo); 13 — koHBepTep SOX -> S02; 14 —
B/1aroynoBuTeNb (OTCTOMHUK)
Mn punmMmedyaHune — KOHLI,EHTpaLI,VI}O NOXx [OoNYyCKaeTCA UIMEPATb Kak B 00queHHOI7I,
TaK W B HEOCYLLIEHHO npobe.
PucyHoK 1— Cxema cucTeMbl U3MEPEHNS KOHLIEHTpaL/MiA ra3o06pasHbIX
KOMTMOHEHTOB Bblbpoca

MaFI/ICTpaJ'Ib Ana TPaHCNoOpPTUPOBKN I'Ip06bl [O0/MKHa 0TBeYaTb C/eAyrolwnm

TpeboBaHMAM:

- BCE Y4aCTKM MarucTpanu [O/MKHbl COXPaHATb PaBoToCMOCOBHOCTL Npu
HarpeBe ee 10 YKasaHHbIX BbiLLE TEMMepaTyp;

- BCE Y4aCTKN MarucTpasim 1 COeIMHEHUs fOMKHbI ObITb repMETUYHBIMMY;
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- MaTepHalEl, KOHTAKTHPYIOmAE C Mpo06o#, He MOIDKHEI BCTYNATh B
XMMUYECKAE PEakKIMi ¢ OTpaboTaBmIAM ra3oM (HaIpHUMEp, HEPHKABEIOMAA CTAIhL
i TeIIoH);

- IIPM U3TOTOBICHUH MAarucTpaim u3 Te(IoHA PEKOMEHIyeTCs NPOBECTH €€
O9MCTKY NPOAYBKOH a30TOM (N4 yHaleHHs OCTATKOB pPacTBOPHTENCH,
HCIOJB3YIOMMUXCS B MPOLECCE HW3TOTOBICHMA); IPH IPOAYBKE MArMCTpalb
HAarpeBaloT A0 YKa3aHHIX BHIIIC TCMICPATyp;

- BpeMs TPaHCIOPTHPOBKA LPOOHI OT 30HAA IO CPEICTBa HM3MCPCHMI HE
JIOJDKHO TIpeBEImaTs 30 .

Ilppy  uCHONB30BAaHMM  [UIMHHKEIX  MAarMCTPaICH  yCTaHABIHBAIOT
JOLONHUTENBHE [POKAYMBAOmuUil Hacoc, obecneunBatomuii oTbop ©
TPaHCHOPTHPOBKY  JOCTATOYHOTO KONHYeCTBa OTpaboTaBIlero Trasa B
ra30aHaau3aTopHl.

6.2.4 Cpencrea usMepenuit

CpencrBa u3MepeHuii Ui PErylIApOBaHHS Pacxoja HPOGHI KOMIUIEKTYIOT
KJIallaHaM¥, PacXOAOMEpPaMH M T.I., y KOTOPEIX MaTepHall, KOHTAKTHPYIOUIHI ¢
mpo6oit, TOMKEH OBITH CTOMKMM K KOppo3mH (HampuMep, HEPKABEIONIAs CTaJb
un teduon). Temmeparypy HpoOH IONACPKUBAIOT HA YKAa3aHHOM BBIMIC
YPOBHE, IO3BOJIAIOLIEM IPEAOTBPATATH KOHACHCAIAIO KOMIIOHEHTOB IPOOEI.

IIpoBepka CpeACTB U3MEPEHHH — B COOTBETCTBHY C Pa3zeiioM 7.

0.2.5 Ilpumensaemsle cpeocmea usmeperusi ROORENCam UCHLIMAHUAM C YETbIO
YMEEPIHCOeHUs. MUna unu MemponozUYecKol ammecmayuy, noeepke cpeocmse
U3MEpEeHUll U 6HeCeHul0 6 peecmp 20CYOAPCMBEHHOU cucmemyl obecneyenus
eouncmea  usmepenusi  Pecnybnuxu  Kazaxcman 6 coomeemcmsuu ¢
3aKOHOOAMENLCMBOM 8 06ACHU 0becneyeHUss eOUHCMEA U3MEPEHUL.

6.3 IIpoBeneHne HCHBITAHHIH, pacdeThl, OTYeT MO Ppe3yJbTATAM
HCNBITaHMIi

KonneHTpanuu BpemHEIX BEMIECTB H3MEPAIOT IOCHE  JOCTHXKCHHSA
CTallMOHAPHBIX 3HAYEHWH XapaKTEPHUCTHK ra3oTypOHHHON ycTaHoBKH (cM. [2]).

H3MeHeHHEe B TpoONECCe HWCNBITAHWHA BIArOoCOACPKaHHSA B aTMOChepHOM
BO3LyXe, B IpaMMax BOJABl Ha KI' CYXOro BO3[yXa, HE IODKHO NPEBHINATH
= 0,5 r/kr. IIpu mpeBHINEHAH 3TOrO 3HAYCHHS IOIMYCKAETCS HCIOIB30BaTh IO
COTJIACOBAHHIO MEXAY 3aHHTEPECOBAHHBIMA CTOPOHAMH PACYETHEHIC OMPABKH.

T'azoananu3aTops! rpafyHpyIOT A0 H MOCIE HCIIEITAHHHA.

CucteMy Hu3MepeHHH cleIyeT NpOBEpATh Iiepell HUCHBITAaHUAMH H 4epe3
pPaBHEIE WHTEpBaNLEl BpeMeHH (B mpomecce HcmbITanmii). YacToTa NpoBepKH
TepMETMIHOCTH COOPKH CHCTEMEI W NPOBEPKH XapaKTEPHCTHK HCIONB3YEMOTO
006opymoBaHus — MO0 HHCTPYKIAAM H3TOTOBHTEINS.

IIpu rpagyupoBKE CPEACTB W3MEpeHHi ¢ ApeiidoM IOKa3aHMii BCICACTBHE
U3MEHEHHS TEMIIEpaTyphl HX pa3MeIaloT B Cpee C MOCTOSHHON TeMIepaTypoit

(TepMOCTaTHPYIOT).
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W3Mepenue KOHLEHTpanuii BpeAHBIX BEMIECTB IOBTOPAIOT HE MEHEE Tpex
pa3. PerucTpamuio IOKa3aHWH CpPEACTB H3MEPEHHMA MPOBOIAT MOCHE HX
crabummsanuy. OZHOBPEMEHHO PETHCTPHPYIOT MOKa3aHHA CPEACTB M3MEPEHWS,
OTHOCIIIVECS K XapaKTePUCTHKAM ra30TypOHHHOH yCTaHOBKH.

ITo pesyneTaTaM OTACIBHBIX (IOBTOPHEIX) W3MEPEHHH ONpENEIAIOT
cpenneapudmMernieckoe  3HadeHHe.  Kaxkgoe — OTAeNBHOE — HM3MEPEHHE
npescraBiIieT cobod cpemHee 3HAYCHWE YCTAHOBHBIICHCH KOHICHTpaMH B
TedeHHe BpeMeHHm oTbopa mpoOe. Bpems orbopa mpoOel mpH NpoOBEICHHH
OT/ICIIBHOTO M3MEPEHM JOJKHO OHITE He MecHee | MMH INIOC CpelHee Bpems
orkiavKa cucteMsl. IIpu M3MepeHNHM KOHUECHTPAIMH TBEPABIX JaCTHI, €CIH 3TO
HeoOxoquMmo ans obecrmedeHHs TOIHOCTH mo 7.9, Bpems orbopa mpobbl mo
COTJIaCOBAaHUIO MEX]Y 3aMHTCPSCOBAHHEIME CTOPOHAMH YBCIIMIHBAIOT.

Ilo pesynpraTaM HCHIKTaHUH COCTABRIAIOT OTICT B COOTBETCTBHH C
npunoxenueM A. Pacuersl, oTHOcAmmecsi K COCTaBy HpOOBL, MOIYT
BBIIIOJHATECA IO 00Opasuy (anropmrMy), NPHBEACHHOMY B IIPHIOXCHHH A.
TNosicHeHws K IPUIOKEHUIO A IIPUBEACHEI B pa3jene 9.

7 CpeacrBa n3mMepenmuii
7.1 Metoa n3MepeHns

PexomeHnayemble METOOBl HM3MEPEHHS KOHICHTpalMii KOMIIOHEHTOB
oTpaboTaBuiero rasa npuscjaeHsl B Tabmune 3. Ilo kaxaoMy KOMIIOHEHTY, A
THNAa CPENCTB M METOAY HM3MEPEHHs, YKa3aHHBIM B Tabmmme 3, TpeGoBaHHs K
XapakTepucTHMKaM IpuBeacHsl B 7.2 — 7.9. Ilo cornmacoBaHHIO MEXKAY
3aMHTCPECOBAHHBIMH CTOPOHaMH JOIYCKAcTCA HCIONB30BaTh CPEIACTBA H
METOJbI U3MepeHNs, He BKIIOYEHHEIE B Tabmmmy 3.

Tabnuma3l
Kommorent Merox mameperus
orpaboTaBmIero rasa
1 2
NOx XemmmomuHecueHuns (CL) wim HegucnepcuoHHAA

crekTpodoToMeTpus B mHbpakpacHoit o6macti (NDIR), wm
HEJMCIIEpCHOHHASA CIEKTPOGOTOMETPHA B YIBTpahHOJIETOROH 00nacTi

(NDUV)

(6] NDIR

CO, NDIR

S0 NDIR mm NDUV, mwm ¢iryopecnenmus B ynsTpaduoneroBoit obmacta
(PUVE)

CH Honmsanus miamenu (FID)

VOCs I'azoBas xpomarorpadms (GC)

NH; XeMUIIOMHUHECIIGHIAS * MM CICKTPOGOTOMETpHS
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Oxonuanue mabnuywt 3
1 2
Jem Merozst Baxapaxa no [3] wimm u3MepeHre ONTHYECKOH INIOTHOCTH Ia3a

TBepJbIc 9acTHIEL I'paBuMeTpHYECKHI MM ONTHYCCKAH METOJ,

0, IMapamarauTHas sueiika (PMC) mnu 51eKTpoXAMHEIECKas sIcHKa,
WM IAPKOHHEBAs sdeika

* Ilocne OKUCIICHAA AMMHAAKa.

7.2 Tazoananm3aropnl NOx

7.2.1 Metox u3MepeHus

Konnentpammo NOx #H3MEpAIOT PpEeTHCTpaliieH XEMHIIOMHHECIICHTHOTO
H3Iy9CHUSA, HCIycKacMOro npu xammdcckoit peakuuu Mexay NO u Os. Tak xax
Meroa He pearmpyeT Ha NO,, To mus m3Mepenus koumeHTpamu NOx mpoOy
IPOITYCKAIOT depe3 KOHBepTep, npeodpasyrommii NO, B NO. Ilpu m3MepeRmsx
PETHCTPUPYIOT Kak MCXOMHYyI0 KoHieHTpamuio NO B mpobe, Tak ¥ CyMMapHYIO
(mocne xoHBeptepa) koHneHTpamuio NO. Takum obpa3zom, xonmentpamus NO,
MOXET OBITh IONyd4cHA BHMUUTAHACM HCXOAHOH KoHIEHTparmuu NO mu3
cymmapHo#. OGA3aTEIBHEIM ABIACTCA TOIHKO H3MepeHue KoHneHTpamun NOx.

7.2.2 TpeOoBaHus K XapaKTepUCTHKaM razoaHaim3atopa NOx

OcHOBHEIE XapaKTCPHCTHKA ra3oaHajm3aropa NOx JIOJDKHBI
COOTBETCTBOBATh TpPEOOBAaHMAM, NPHBECACHHBIM B Tabmuie 4 (eCoH YCIOBHA
SKCILTyaTallMM Ta30aHAIN3aTOPAa COOTBETCTBYIOT YKa3aHHBIM H3TOTOBHTENIEM).

Ta6mnuua4 - TpeGoBaHMI K OCHOBHBIM XapaKTEPHCTHKAM ra30aHaId3aTopa
NOx

XapaxreprcTiKa TpeboBanue
1 2

Paspemerue Megee, 0,5 % quana3ona u3MepeHHil Wi MeHee | MITH

Cx0MOoCTh Megee + 1 % pgnana3zoHa n3MepeHuit M MeHee + 1 MIH

CTabHIBHOCTD 3a mByxuacoBoii mepuoj: MeHee + 2 % Omanma3zoHa H3MEPCHHH HIIM
Megee + 1 M

Hpeiid nyns 3a mByxdacoBoii mepmon: MeHee 1 % AmamazoHa H3MEpEHHIl HIIH
menee + 1 mma™

Crnyuaiinas ITpu 0,5 I'n u Goee: MeHee + 1 % muama3zoHa H3MEpEHHIt HIIH MEHee

COCTaBIIAIOMmMan +1 mmm!

OCHOBHOM IIOTPEMHOCTH
Bpems ycranoBneHHs He 6omee 10 ¢ ¢ MOMeHTa HOCTyIUIEHHS IPOOH B ra30aHATH3ATOP A0
TOKa3aHWi OOJNydeHHA MoKa3aHu#, cocraBmmommx 90 % OKOHYATEIBHOTO
3HAYCHHA
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Oxonyanue mabnuywvt 4

1 2
Bnusnaue OTHOCHTEIRHOE M3MEHEHHE MOKa3aHwif, 00yCIOBIECHHOS HATHIHEM
HEU3MEPIEMBIX CO; u apoB BOABI, AODKHO OBITH:
KOMIIOHCHTOB - meree 0,2 % Ha 1 % o6nemuoii noma COz;

- meHee 0,5 % Ha 1 % o6peMHOM n0im TapoB BoJEL. Eciu ofHO win
o0a ycIIOBHs HE BEINOJHSIOTCA, TO OMPCACIAIOT M YKA3HBAIOT B
TEXHAYECKOH JOKYMEHTAIMH COOTBETCTBYIOIHE IIOIPABOYHEIC
k03¢ punmenTrl

JIuneitHOCTE JIneeiHOCTE MOKa3aHWH IPOBEPAIOT B KAKJIOM JAWHANa30HE NpH
o0semaBx Zomax 30, 60 w 90 % JuamazoHa HM3MEpPCHHM C
HCI0Jb30BaHiEM JIHOO OTIACIHLHEIX ra30BHIX cMecei, b0 Aenureist
raza. OTKIOHEHHE IOKa3aHWH OT NPAMOH JIMHHM 1O METORY
HaUMCHBIINX KBaJPaTOB JIOJDKHO OHITE MeHee + 2 % paWama3oHa
H3MCpEHUIA

Kougeprep KonBepTep KOHCTPYHPYIOT H KCIUTYaTHPYIOT TaK, 9TOOKI CBECTH K
MuarMymy Hasmmaue NO, B poGe mepes H3MEpeHHeM COJIEPKaHHS
NOx ® WCKIOUATE BIHMSHAE KOHBEPTEpPA HA HCXOAHYIO
koHuenTpanuio NO B npo6e. KIIJ] xonBepTepa

n =100[p}, _(PNO]/_(PNO2 290%,

Ioe @y, - McxomHas koHnenTpamit NO B mpobe,

¢, - kornerTpamis NO nocne koHBeprepa. Jto 3HadeHHe KIIJ]
HCIOJIB3YIOT AN KOPPEKTUPOBKH H3MEPEHHOH KOHUEHTpauu NO;
B 1npobe, paBHOI [(p o —(pNo], 9100 MONYYHTh 3HAYCHHE
koHUeHTpanuu NO,, cootBercTByromee KIIJ[ = 100 %.

7.3 T'azoanaausatopbl CO n CO,

7.3.1 MeTon n3MepeHusa

Konuentparmu CO m CO; H3MEpSIOT METOIOM HEAHCHEPCHOHHOM
undpakpacuoit crnekrpoporomerpru (NDIR). B razoananmusaropax 3TOro THma
HCIIONB3YIOT  JuddepeHIHanbHE NPHHUMAI C  H3MEpEeHHEM  PasHOCTH
IOTJIOIIEHYST SHEPTMH OT HMHQPAaKpacHOTO HCTOYHHKA HW3NYYEHHS B JABYX
mapauleNnbHEIX sdeiikax (KIoBeTax): B pabodeii (c anamsupyeMoii mpoboii rasa) u
B 3TalOHHO#. TpeOyeMElil YpPOBEHbh TyBCTBHTEIBHOCTH NOCTHUTAETCS H3MEHEHHEM
pasMepa pabodeil KioBeTHl (TOAOOPOM HHCIAa COCTABIAIONIMX €€ OTACIBHBIX
KIOBET) WJIM U3MEHEHHEM SIEKTPOHHOH cxeMBl (KoadduureHTa yCHuieHus), WK
oboumu cnocobamu. BiusHHe HEH3MEPAEMBIX KOMIIOHEHTOB, BBI3BIBAEMOE
HAJIOKCHHEM TI0JIOC TOTJOMIEHAS OT JOPYTHX TIa30B, MHHHMH3HPYIOT
a0COpOUMOHHBIME (GHIBTPAaMH I KOHKPETHHIX ra3oB M (MIM) ONTHYECKHMMH
¢unbTpamMu (ocIeaHee TPEANOYTHTENLHEE).

12
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7.3.2 TpeboBaHus k xapakrepuctukam razoananusatopoB CO u CO,.

OcHoBHBIE XapakTepucTuku rasoananusatopoB CO u CO,

JOJIKXHBI

COOTBETCTBOBAaTh TPeOOBaHMSAM, NPUBEACHHBIM B Tabmumax S u 6 (ecau yclIoBus
OKCILTyaTal[M¥ Ta30aHAIM3aTOPa COOTBETCTBYIOT YKA3aHHEIM M3TOTOBUTEICM).

T a 6 1n uw u a 5 — TpeGoBaHus K OCHOBHHIM XapaKT€PHUCTHUKAM
razoanaimsaropa CO
XapaKTepuCcTHKa TpeGorarme
JuanasoH u3sMepeHUH PerymupyeMsiii B pejienax o6semMHoi 1oma ot 0 1o 2500 Mms™
Paspemenue Menee 0,5 % uana3oHa H3MepeHHit Wi MeHee | MITH
CxomuMocCTh Mesnee + 1 % auanasona H3MEPEHHM WK MEHEE + 2 MITH
CrabuibHOCTE 3a Byx9acoBoit mepuoa: MeHee + 2 % Iuana3oHa H3MEPEHUH W
MeHee + 2 MIH
Hpeitd myns 3a nByx4acoBoii mepuoa: MeHee + 1 % aquamna3oHa U3MEPEHNMH M
MeHee £ 2 MIH
Cnyuaitnas 0,5 'y u Gonee: menee = 1 % anama3oHa U3MEPEHWH MM MEHEe
COCTaBIAOMAs OCHOBHOM | £ 1 s
TOTPEIIHOCTH

Brnussue Hen3MepseMEBIX
KOMIIOHEHTOB

H3MeHeHHe IOKa3aHWii, OOYCIOBJICHHOE HAIMYHUEM OITHUIIEHA
CO; u n1apoB BOJEI, IOJDKHO OBITE:

- meree 500 a" Ha 1 % 0GBEMHOM 10K STHIIEHS;

- MeHee 2 MiH" Ha 1 % o6bemHo# fomu CO2; - MeHee 2 MiIH - Ha
1 % o6BeMHOIf oMK MapoB BOABI (B CIydae aHAJM3a «BIAXKHOM
npoOsl). Ecau gna CO; unu A mapoB BOABI 5TH YCIOBHS HE
BHIIIOJIHAIOTCA, TO OMPEHENIA0T U YKa3HBalOT B TEXHHYECKOH
JOKyMEHTAIHH COOTBETCTBYIOLIHE TIONIPaBOYHEIE
KO3 pHIHEHTE

BpewMms ycraHOBIEHUS
MOKa3aHuK

He Gosee 10 ¢ ¢ MOMeHTa MOCTYIUICHHA MPOOEI B ra30aHAIH3aTOP
JI0 MOJy4EeHHA MOKA3aHWid, COCTaBIAIOIUX 90 % OKOHYATEIHLHOIO
3HAYEHHA

JIuaeHOCTH

JIuneiHOCTh MOKa3aHWE NMPOBEPAIOT B KAXKAOM AHANa30HE IIPH
o6bemHEIXx momsx 30, 60 u 90 % pAuamazoHa W3MEpEHHH C
HCIOJB30BaHHEM JMOO0 OTHAENBHBEIX Ta30BEIX CcMecel, Jmbo
Jemutens rasa. OTKIOHEHHE IMOKa3aHW OT MPAMOH JMHMM IIO
MeTOJy HauMEHBINMX KBafpaTOB HNOJDKHO ObiTh MeHee = 2 %
Jualia3zoHa u3MepeHAi

Ta6nuua6— TpeGoBaHHS K OCHOBHEIM XapaKTEPUCTHKAM razoanamusaropa CO;

XapaKTepuCTHKa

TpeGoBarye

Jluana3oH n3MepeHni

Perymipyemsiii B mpenenax o6bpeMHoi qom ot 0 % 10 20 %

Pazpemenue Memnee 0,5 % auanazona u3Mepenuii wim meaee 100 MIH

CxoxuMocTh Menee + | % mmanasoHa H3MepeHHii wii meree + 100 MaH™

CrabmIbHOCT 3a AByX4acoBOii mepuo: MeHee + 2 % Anana3oHa H3MEPEHHH
wim menee + 100 mm™

Jpeiid myns 3a nmByx9acoBoii mepuoa: MeHee = 1 % mmamazona M3MepeHHUH

wm menee + 100 wm™
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Oxonuanue mabnuyol 6

1 2

Crydaiinas cocraBimstomas | 0,5 'y u Gommee: menee + 1 % quanasoHa H3MEPEHHH WM MEHEE
OCHOBHO# IOTPENIHOCTH + 100 ms”

Bmuaaue Hen3sMepaeMBIX H3menenne nokasanuii, 06ycIOBICHHOE HAMMYHEM NapOB BOJIEH,
KOMIIOHEHTOB JOIDKHO ObITh Menee 20 mun” Ha 1 % 0GBEMHON JOIH NApOB
BOJIEI (AHATW3 «BIAKHOI» POOHI)

Bpems ycranoBieHHS He Gomee 10 ¢ MOMEHTA MOCTYIUICHHUS MPOOH B Ta30aHAIA3ATOD
MoKasaHui 0O TONydeHWA  MOKa3aHWii, cocTaBmmommx 90 %

OKOHYAaTCIIbHOI'O 3HAYCHHAA

JInneiinocts JInneliHOCTh MOKa3aHW MPOBEPAIOT B KaXKJOM JHANAa30HE NpH
oboseMurix gomsx 30, 60 u 90 % nmmamasoHa HW3MEpeHWH C
HCIOJNL30BaHWEM JMOO OTAENBHBIX Tra30BBIX cMeced, ym6o
nenurens raza. OTKIOHEHHE IMOKA3aHMI OT IPAMOH JIMHHH IIO
METOJly HaMMEHBIIMX KBaZpaToB JAOJDKHO OHITH MeHee + 2 %
JMana3zoHa U3MepeHHid

7.3.3 Coenmansakie Tpeboranmns ajs razoanamaszaropos CO u CO,.

7.3.3.1 TpeboBaHuA K YCIOBHSAM JKCILIYaTaHU

IIpeAnOYTUTETFHEIM ABIACTCA aHAIW3 MPEABAPUTEILHO OCYIMCHHOM
(«cyxoit») npoObl. JlaBjaeHne mpoObl Ha BXOAC B ra30aHAIM3aTOP H3MEPAIOT U
MOANEPXUBAIOT INOCTOSHHRIM B mpeaenax 0,2 kxlla B TedeHWe BpeMEHH
rpagyupOBKH 74 HCIIBITAHUH. Jomyckaercs HCIIOJB30BaHUE
razoa”ainu3atopoB CO u CO;, mocienoBarensHO ¢ razoaHaamsatopamu SO, u
(um1) O, BO Bcex CiydasxX, KOTAa H3MEPAIOTCH KOHICHTPAUMH JSTHX
KOMIIOHCHTOB.

7.3.3.2 TpeboBaHHA K TEMIEPAType MpOOEI

IIpu wusmepenun xoHunentpanuu CO u CO, B «cyxoit» mnpobe
TeMIlepaTypa KIOBETH C mpo0oi B razoaHaIM3aTope AODKHA OBITH HE HIDKE
40 °C c¢ morpemHOCTRIO = 2 °C, Ilo cOrmacoBaHHIO MAOIMYCKAaeTCA IMPH
HCIIOJIB30BAHMM JIETKOT0 YIJIEBOZOPOAHOTO TOIUIMBA AaHAJIHU3UPOBATH
HEOCYIICHHYIO («BIaXHYHO») npoby. B 5ToM cinydae TeMmeparypa KIOBETHI ¢
mpoGoit (1 37eMeHTOB, KOHTAaKTHPYIOIUMX C Ipo0Oi Ha y4acTKe HEOCYIIEHHOH
mpo6r1) momxkHa ObTe He Hmwke 50 °C ¢ Tourocthio + 2 °C. Ha BIMIHHE mapoB
BOJEI BBOAST MOIMPABKH.

7.4 T"'azoanammn3aTop SOx

7.4.1 MeTtox u3sMepeHus

Konnentpanmio SOx pekOMEHOyeTCS BBHIYHCIATH IO PE3YIBTATaM aHalm3a
COCTaBa TOIUIMBA IPH YCIOBHH, 9TO BCA COAEPIKAIIAACA B TOILUIMBE CEPa MOMHOCTHIO
oxucigerca 1o SO;,.

W3MepeHus 1npoBOAAT, €CIH OXujgaemas KoHIeHTpamus SO, IIpeBBIIacT
HIDKHHHA Tpenen obHapykeHus, cooTBercTByrompuii 3,4 mr SO, Ha 1 M «CYXOro»
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orpaboraBmero ra3a. Konuenrpamuio SO, H3MEpAIOT METONOM HEIMCIEPCHOHHOM
uHppakpacHoit cnekrpodoromerpuu (NDIR) mnu MeromoM HemUCHEpCHOHHOM
yabTpaduoneToBoii cnekrpodoromerpun (NDUV).

7.4.2 BiusiHuE HEM3MEPAEMBIX KOMIIOHCHTOB

IIpu wusmepenmax meromoM NDIR Ha nokasaHus rasoaHaau3aropa BIHUSET
npucyrctsue B npobe CO,, mapoB Boasl M YrieBoAOpoxoB. Ilpm wu3MepeHHMIX
MerogoM NDUV Ha nokazaHus ra3oaHaiu3aTopa BIMSET TOIBKO IIPHUCYTCTBHE
yTII€BOJOPOIOB.

7.4.3 TpeboBanus k XapakTepuCTHKaM razoananuzaropa SO,

OCHOBHBEIE XapaKTEPHCTHKH TrazoaHanmizaTopa SO, JOIDKHBEI COOTBETCTBOBATH
TpeOOBaHUAM, NpUBEAECHHEIM B Tabimmme 7 (ecimM YCIOBHA OSKCILTyaTallHH
ra30aHaan3aTopa COOTBETCTBYIOT YKa3aHHEIM H3TOTOBHTEIIEM).

T a 6 1 uw m a 7 — TpeboBaHHI K OCHOBHBEIM XapaKTEPHCTHKaM
razoaHanu3atopoB SO,
XapaKTepUCTHKa TpeboBanue
1 2

Juana3oH u3MepeHui Perymipyemsiit B ipezienax o6wemroit momi ot 0 go 1000 MiH ™,
MUHAMATHHENH [ranason ot 0 10 50 mux

Paspemenue Memnee 0,5 % Iuana3oHa H3MEPEHHI HIH MEHee + 2 MIH -

CX0MOCTh Mesnee + 1 % auanazoHa U3MEpEHN WK MeHee + 1 MIH

CrabHIbHOCTD 3a nByxuacoBoii mepuoa: MeHee + 3 % nHama3oHa HM3MepeHHH
HIH MeHee + 1 miH”

Hpeitd nyns 3a mByxdacoBoii mepHoJ: MeHee + 2 % AWama3oHa M3MEpeHHiH

win MeHee + | mumH!

Cnyuaiinas cocrasisomasdt| 0,5 I'm u Oonee: MeHee + 2 % AHana3oHa W3MEpPEHHH WIM MEHee
OCHOBHOH NOTPEMIHOCTH +0,05 mum™

Binusuaue Hem3MepseMbix | OTHOCHTENPHOE HM3MEHEHHE IIOKa3aHWid, OOYCIIOBIEHHOE
KOMIIOHEHTOB HammaueM CO,, mapoB BOABI M YIIIEBOJOPOAOB, JOJDKHO OHITE:

- meree 1 % Ha 1 % o6bemuoi mom COy;

- meree 2 % Ha 1 % o6BeMHO# H0M TApOB BOJIHL;

- Metee 1 % na xaxnsie 10 M YrIIEBOJIOPOJIOB (CyMMapHoOe
BIIMAHKE JTOIDKHO OBITH Menee 4 %).

HauGonpinee BausHWE Ha MOKa3aHWA OKAa3EIBAET IPHCYTCTBHE
BoZul. JUIa moamepKaHuAd MOCTOSHHOTO COJACPXKAHHA BOAEI B
npobe [aBieHHe B XONOAWIHGHHMKE IIOJICPXKHBAIOT C
norpemHocTsio + 0,2 kK[1a. YTo6bI HCKIIOYATE BIIMSAHAC aMMHAKa
Ha YCTaHOBKAX, MMCKIOMIUX B CBOSM COCTABC KATATHTHYCCKHE
HeTpanuzaTopsl NOx(SCR), koHteHTpammio SO, H3MEPSAIOT 10
[OJMENIMBaHNU aMMHaKa*

Bpems ycTaHOBIECHHA He 60ee 50 ¢ ¢ MOMEHTa NOCTYILICHUS IIPOOEI B Ta30aHAIN3ATOP
MMOKa3aHui JI0 MOJTy9eHus IoKa3aHuii, cocTaBomux 90 %
OKOHYATEIHHOTO 3HAYCHUS
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Oxonyanue mabauyot 7

1 2

Jluneitnocts JIunelinocTh mOKa3aHW mpoBepsoT co cMecel0 SO; mw Np B
KXI0M Juarna3oHe npu o0seMHBIX goasx 30, 60 u 90 %
[IUana3oHa HM3MEpeHHuil ¢ MCIONB30BaHHEM HTHOO OTHEIBHEIX
Ta30BEIX cMecei, MO0 AenuTend rasa. OTKIOHCHHE MOKa3aHWH
oT Hpﬂl\dOf;I JIMHHAHA II0 Me'rony HAaWUMCHBIIIUX KBaJpaTOB IOJDKHO
ObITh MeHee + 2 % auana3oHa H3MEpCHHUIL

* Ilpu wucmoms3oBanmM Merofa NDIR yuMTHIBAalOT BIMSHME BCEX TPEX HEM3IMEPAEMEBIX
komoHeHTOB (7.4.2). IIpm wucmome3oBanuM Merona NDUV  yuuTHEIBAIOT TONBKO —BIHMSHHE
yriesozioposos. Ecim st 1r060ro M3 TpeX KOMIIOHEHTOB YCIIOBHS HE BENIONHSIOTCS, TO ONPEACIAIOT H

a3bIBAIOT B TEXHUYECKOH HTAIIHH I YHEIE Ki MIIHESHTHL

7.5 AHaju3aTop yriieBoaopoaoB

7.5.1 Meton u3sMepeHus

KoHIleHTpanui0o HECTOPEBIIMX M YaCTUYHO CrOpPEBOIMX YIIICBOAOPOIOB
(BxiIrouas BCE YIIIEBOJOPOJHBIE KOMIIOHEHTHI) H3MEPSIOT  JIETEKTOPOM
noHn3anuu mwiameru. [Ipu CxKWUTraHWM B COCIMATHLHOM KOHTPOJIHpyeMoM (akeire
IUTAMEHY COAEepXKALMUXCA B Npobe HECrOpeBMIHX Ta3000pa3HBIX YIICBOAOPOAOB
MPOUCXOAUT KX HMOHMU3AIUSA C YHCIOM HOHOB, IPONOPIUOHAIBHBIM YHCILY
Pa3opBaHHBIX YIJIEPOAHO-BOAOPOAHKIX CBs3ci. Meroa obecneurBacT MOMyICHHE
CyMMapHO# KOHLICHTpAaIlMH BCEX YIICBOAOPOIOB, MPHCYTCTBYIOMHKX B npobe. B
cIydJaec YCTaHOBJICHHA TPEeOOBaHWH, OTHOCAMIMXCH K IJIETYYHMM OPraHAICCKHM
COeAMHCHMAM, HeoOxommma wHPOpPMAmMA O COJACPKAHMH KOHKPETHBIX
YTIIEBOAOPOAOB, 9TOOBI HCKIIOYATH HE BXoAsAmme B kareroputo VOC;.

IIpumMedanne— [Ipu HeKOTOPHX obcToATENECTBAX (OHOBAA KOHLEHTpAIMHA
YIJIEBOAOPOJOB B OKPYXKAIOMEH Cpeae MOXET ObITh 3HAYMTENHHOW, B TOM 4YHCIE BhIIIE
u3MepseMoii B oTpaboraBmeM B TypbuHe rase. OHOBYIO KOHIICHTPAHMIO KOHTPOIHPYIOT
0oTGOPOM TeM Xe 30HAOM Hpod OKPY)KAIOWIEro BO3AyXa 0 M IOCIE IMPOBEACHHA OYEPEIHEIX
MCIBITaHui Ta30TypOmBEHO# ycraHOBKH. Ecmm ¢(oHOBas KOHUEHTpamms 3HAYHTENBHA H
JKelarelleH €€ NapablelbHBI KOHTPOJbL B XOJIE HCIBITAHWH, TO MPEIyCMaTpPHBAIOT
JOLOJHHUTENLHYI0 0OBOHYIO JIMHMIO i1 0TOOpa mpob BO3myXa B HETOCPEACTBEHHOH ONHM30CTH
OT BXOZia B YCTaHOBKY. YTJICBOZIOPOIBI aHAIM3HPYIOT BO <@IaXHOW» mpobe mpH TeMmeparype
HeoborpesacMoro Tpybomposoaa.

7.5.2 TpeboBaHHA K XapaKTEPACTHKAM aHAIHA3aTOPa YTIIEBOAOPOIOB

OcHOBHEIE XapaKTCpHUCTHKH aHAIM3aTOpa YTIIEBOJOPOAOB  JTOJKHBI
COOTBETCTBOBAaTh TPeOOBAHWAM, INpPHBCACHHBIM B TaOmuile 8 (ecam yCIOBHsA
3KCILTyaTallMH aHaIu3aTopa COOTBETCTBYIOT YKa3aHHBIM €TI0 H3TOTOBHTEIIEM).
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Ta6mnuna8 — TpeboBaHHS K OCHOBHEIM XapaKTEPHCTHKAM aHAIU3ATOpPA

JICBOAOPOAOB
XapakTepucTHKa Tpeborarue

JuanasoH u3MepeHuit PerymupyeMsiii B npenenax o6seMHo# gom ot 0 o 1500 mum™ Cy,
MHEBMMaTBHED juamasos or 0 o 10 mm” C. Pexomennpyercs
HMETh B aHAJIM3aTOPE JOCTATOYHOE HHUCIO OTrPaAyHPOBAHHEIX
INana3oHOB H3MEPEHHi, TaKk KaKk JUId YMCHBIICHHS
MOTPEMIHOCTH HW3MEPEHHE KOHIECHTPALMH YTICBOAOPOJIOB IOJDKHO
NPOBOJIMTECA NpPH NOKa3aHWAX aHamu3aTopa He Menee 50 % Toi
9JacTH JAHalla3oHa, KoTopas obeciiedcHa rpagyupoBkoil. Hampumep,
ecnn jpanason or 0 go 100 mmm” C; oTrpagympoBaH TrasoM c
KOHIEHTpammeh 60 s ! Ci, TO 9acTh AMama3oHa, OOeCIedCHHAs
rpagyupoBkoii m obo3Hagacmas panee FSD, cocrasur 60 %
Juana3zoHa. ClieloBaTeNEHO, B TOM JIMANa30HE H3MEPEHHA CIACAYET
OpOBOAMTE NpH MOKa3aHMAX aHanu3aTopa He MeHee 30 %

Paspemenue Mesee 0,5 % auanazona nsmepenuid wm medee 0,5 Mie . Cy

CX0oMMOCTh Megee + 1 % auana3oHa H3MepeHuit Wik MeHee + 0,5 wiH . C;

CTabuIBHOCTD 3a AByx4acoBo#l mepron: MeHee + 2 % mMama3oHa H3MEPEHHH Wi
menee + 1 mm’ C,

Hpeitd myns 3a 1ByX4acoBoii meprox: MeHee + 1 % FSD mwm MeHee + 0,5 MIH

Cnyyvaitnas 0,5 ' 1 Gouree: MeHee + 1 % AuanazoHa W3MepeHHit KM MeHee

COCTaBJIAIOMAsA OCHOBHO# |+ 0,5 M Ci

MOTPEIHOCTH

Bnusanue Heusmepsembix | Ilo 7.5.3

KOMITIOHEHTORB

BpeMms ycTaHOBICHHA He Gonee 10 ¢ ¢ MOMeHTa MOCTYIUIEHHA MPOOHI B aHAIH3AaTOp JO

MMOKa3aHui MOJIy4eHHA IOKa3aHuid, cocTaBiAromuXx 90 % OKOHYATEILHOro
MOKA3aHUA

JIuneliHocTh JInHeHHOCTH MOKa3aHUit MPOBEPAIOT CO CMECHIO MPOIAHA H BO3AyXa B
KaXI0M JuarasoHe mpu 00beMHBIX Hoaax 30, 60 u 90 % mnamazona
HU3MEpeHuii C MCIONB30BaHHEeM JTHOO0 OTAENBHBIX Ta30BHIX CMeceit,
6o genuTend ra3a. OTKIOHSHHE MOKA3aHMI OT MPAMOH JIMHHH 110
METOAy HaMMEeHBINNX KBAAPaTOB JODKHO OwTh MeHee + 2 %
Jrana3oHa u3MepeHuit

7.5.3 Biusaaue HeM3MepAEMEBIX KOMIIOHEHTOB KOHKPETHBIX YIIIEBOXOPOIOB

Heo0xomumo cobmogaTs cneayromue TpeOOBaHuUA:

7.5.3.1 B kadecTtBe TOIIMBa Mg (akema IUIAMEHH B aHAIM3aTOpe
UCIONB3YIOT cTaHAapTHyl0 cMech u3 40 % Bomopoma m 60 % remmsa, d9ro
MO3BOJIAET YMCHBIIHATD MOTPELIHOCTE HW3MEPEHUH, 00yCIIOBIIEHHYIO
HEOJMHAKOBBIMHM KOHIICHTPALMAMH KUCIOPOa U HEOAMHAKOBHIM aCCOPTHUMEHTOM
KOHKPETHBEIX YIJIEBOAOPONOB B OTpa0OTaBIIEM Tra3e Ha pa3sHBIX pPeXHMax
JKCIUTyaTallud Ta30TypOMHHONH ycTaHOBKHM. BwmecTo remms Jomyckaercs
UCIONB30BaTh a30T. B Bo3ayxe Ans ¢akena IuIaMeHH B aHAIM3aTope 0ObEMHAas
JIOJIS IPIMECH OPTaHHYIECKHX BemecTB (mpeacTaBaeHHbXx kak CHy) nomkHa ObITh
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meree 10 % FSD mo Tabmume 8, Ho He Gomee 10 mma’ C,. Pexomenmyercs
HCIIONB30BaTh HYIEBOH BO3AYX.

7.5.3.2 OrHOCHTENEHOE W3MCHEHUE MOKa3aHWi, OOYCIOBICHHOE BIHIHHEM
KOHLIEHTpAIM} KHUCIOpoAa B 1Tpo0e, ONpENENISIOT CPABHCHHMEM IOKa3aHMUM,
[ONyYEHHHIX NP KOHIEHTPAIMH yTIeBogopomos 500 mme” C; cHagana B
HYJICBOM BO3JyXe, a 3aTeM B a3ore (mampumep, 500/3 min! mpomaHa B CMECH C
HyJIEBEIM BO3LyXOM U B CMECH C a30TOM).

JonmycTrMoe n3MeHeHre NoKa3saHui — MeHee 2 Y%.

7.5.3.3 OtHOcHTEIBHOE W3MCHCHHME IIOKa3aHWii, BRI3BAHHOE BapHalueil B
aCCOPTUMEHTC KOHKDCTHHIX  YIVICBOJOPOZOB, OIPEICIAOT CpPaBHCHHEM
[MOKA3aHUH, MOJYICHHEIX CO CIECAYIOIIMHY [a30BEIMH CMECSIMH:

- 500 Ma" C; nponana B HyJTEBOM BO3LYXE;

- 500 Ma" C; mponmIcHa B HYIICBOM BO3IYXE;

- 500 ms™' C; TOyoma B HyJIEBOM BO3TYXE;

- 500 mn™ C; B-TeKcaHa B HyJICBOM BO3TyXC.

JlonycTHMOe H3MEHEHHE TIoKa3aHkii (B MiH-' Q) — Menee 5 %.

7.5.4 OnpeneneHne IeTy9UX OPraHMIECKIX COCTUHECHUI

7.5.4.1 Obmue noIoKCHUA

B ciygae npexssaBiacHUS TpeOOBaHMI, OrPaHMYMBAIOIHMX BHIOPOCH! NETYIHX
opranmuecknx coeguHeHni (VOCs), ompemesioT CyMMapHYI0 KOHICHTpPAIIO
HECTOPEBIINX YIICBOAOPOAOB, M3 KOTOPOH BBMHTAIOT KOHIICHTPAalMH METaHa
(CHy) u osrtana (C,Hg). Vka3anHoe BEIUMTaHHE MOXET OLITH IIPOBEJCHO
aBTOMAaTHYCCKH, eclu JAerekrop mommsamuu Iamend (FID) ucnonp3oBate B
KoMOmHaIHH ¢ Ta30BbIM XpoMarorpagom (GC), Kak yka3aHO HHXE.

7.5.4.2 Henocpencreennoe onpeneneane VOCs.

Ha aBromatusupoBanHoM GC w3 mpoOBl BBIICIAIOT IBE YacTH: BO3AYX H
CyMMy M€TaHa M 9TaHa, IIOCJIE 9ero MPOBOAAT OOpPATHYIO NPOMBIBKY KOJIOHKH,
YTO NO3BOJIIET MONYYHTh TPETHIO 9acTh mpoObI, BKIodaiomy Bce VOCs,
CYMMapHYI0 KOHIIEHTPAHIO KOTOPHIX OHPEIENIOT HPOIYCKaHHEM 3JTOH YacTH
npo6Os1 gepe3 FID. Tak xak meraH, 3taH H VOCg OTHENEHBI OT BO3xyxa, TO HE
BO3HHKAeT MNpoOneMbl BIWSAHASN Kucnopoma. JIms YCKOPeHHS pa3feieHHA
KOMIIOHEHTOB JIOMYCKA€TCd HCIONB30BaTh ABE KOJOHKH C COOTBETCTBYIOIHM
HmepexiioueHeM moxadu mpoOnl. JlaHHEN BapmanT onpeaencans VOCg
pexoMeHayeTcs, Koraa Heobxoaumo koHTporrposath H CH, 1 VOCs.

7.5.4.3 Onpeneneane VOCg BEIIATaHHEM

AnbpTepHAaTHBHEIM  BapmaHT ompemenenns VOCg  mpexycMaTpHBaeT
napamnensHoe ucnons3oBanmne GC i ompemeNeHHs NOIM MeTaHa M STaHAa B
mpobe u FID ana ompenmencuus cymmapHoii koHueHTpamuu CH. CymmapHyio
kxoHneHTpanuio VOCg nomydaloT BRIYHTaHHEM MeTaHa u dTaHa u3 CH.
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7.6 Anaam3zaTop NH;

B cnyuasax, xorna NH; npucyTcTByeT B 0Tpa0OTaBINEM Tase, HapHMED, IPH
HCIIONB30BaHNM KAaTaJUTHYSCKUX HeWTpamm3aropoB oxcuaoB aszora (SCR), ero
KOHIIEHTPAIMIO H3MEPSIOT.

7.6.1 MeTon u3MepeHus

Konuenrpanuo NH; A3MEPSIOT aHaIM3aTOpPaMH THIA CL
(XeMWIIOMUHECIIEHIIAS — 10 7.2) ¢ OBYMS pPa3sHBIMH KOHBepTepaMu. Metox
OCHOBaH Ha HEOAWHAKOBOM IoOBeJcHNM NH; B KOHBEpTEpE B 3aBHCHMOCTH OT €TI0
TEMIIEpPaTypHOTO pexuMa. B KkoHBeprepe M3 HepxaBelomed cTamu pabouyio
TeMuepatypy unopaepxuparor Ha ypoHe 700 °C. Ilpm aToii Temmeparype
copepxamquiics B npobe NH; nomHocteio okucistercs B NO B COOTBETCTBUM C
peaxuueit

4NH; + 50, — 4NO + 6H,0 a

(BcmeAcTBHE 3TOTO KOHBEPTEp M3 HEpXKAaBCIOMICH cTamw HE JOJDKEH
HCIIONB30BAThCA i M3MepeHns KoHreHtpamud NOx B mpole, eclid B Hei
comepxurci NH;). B xomseprepe u3 rpadura pabouyo Temmeparypy
nojyepxusaroT Ha ypoBHe 300 °C. IIpum Takoii Temueparype NH; He okucisaercs,
1 NO o6pasyercs To1bk0 13 NO, B COOTBETCTBHH C peaxmueii

NO, +C —NO + CO @)

Cxema n3mMeperns koHneHTpamuu NH; ¢ HCmonp30BaHHEM ABYX KOHBCPTEPOB
(u ommoro razoanammzatopa CL) mpuBeacHa Ha pHCYHKE 2. AJIBTEpHATHBHBIM
BapMaHT — CXEMa, B KOTOPOM KaXIbi M3 KOHBEPTEPOB YKOMIUICKTOBAH
OTAENBHBIM ra3oananuzatopom CL.

Pasnnna B u3sMepeHHEIX razoanamsaropoM CL xormentpammsix NO ¢ asyms
Pa3IMIHBIMH KOHBEPTEPAMH HO3BOISET B COOTBETCTBHHU C dopmynamu (1) u (2)
OnpenenuTh KOHIeHTpanuio NH;.

7.6.2 TpeGoBaHus k XapakrepucTakam aHamm3atopa NH;

Meron onpenenenns NH; ocHOBaH Ha WCHONB30BaHHH [ABYX PasHEIX
KOHBEPTEPOB (CM. DHUCYHOK 2). OCHOBHEIE XapaKTEPHCTHKHA KOHBEPTCPOB H
rasoanamsaTopa CL JODKHEI COOTBETCTBOBATH TpeboBanmaM 7.2.2. KoHcTpykums
KOHBEPTEpa M3 HEPXKABEIOIEH cranmd JoipkHAa ofecnedmBaTh ¢ BhicokuMm KIIJT
oxucnenne NH; u npeo6pasoBarme comepxamerocs B mpode NO, B NO.
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3 — KoHBepTep U3 rpatmTta, A — n3MepeHne KoHueHTpaumum NOX;
B — n3mepeHmne koHueHTpauun NO; C— n3mepeHue KoHueHTpaumn NOXx +
NH3. KoHueHTpauua NO02pasHa A — B. KoHueHTpaums NO3pasHa C —A.
PucyHok 2 — Cxema nsmepeHunsi KOHUeHTpauum NH3

7.6.3 KoppeKTnpoBKa pe3ynbTaToB M3MepPeHMNiA KOHLeHTpaumm NH3

Ecnn n3mMepeHHble KOHUEeHTpauun NH3 6113KM K NpefenbHo [oNyCTUMbIM,
pe3ynbTaTbl AOMKHbI ObITb OTKOPPEKTUPOBaHbI (aHaN0rM4Ho Tabnuue 4), yYtobsl
oHW cooTBeTcTBOBa/IM KIM /[, KoHBepTepa 100 %. KI1/, koHBepTepa paBeH

TiHs “ 1O0[dM? ~dm>]/hnu3 (3)

nnun
rur;2 = KO0[dx> _ (Px>]/cnio2 (4)

rae (n°— mcxofHas KoHueHTpaums NO B npo6e;
1 koHueHTpaua NO nocnie KoHBepTepa.
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STa/IOHHBbIN ra3

]

1— kamepa n3mepeHuin; 2 — MMKPOJATUMK pacxopda; 3 — Kanuaniapbl;
4 — 3neKTpomMarHuT
PucyHok 3 — Tunosasa GyHKUMOHaNbHas cxema aHanmsaropa Or

7.7 AHanusatop 0 2

7.7.1 MerTop n3mepeHus

KoHLeHTpauuio  Kucnopoja W3MepPSAOT Ha OCHOBE  MapamarHUTHOro
npuHUMna. Monekynbl KWCNOpOJa BCMEACTBME CBOWMX MarHUTHbIX CBOMCTB
YBNEKaOTCA B HEOAHOPOLHOM MarHWTHOM MOJIE B HanpaBNeHUW YBennyeHus
HanpskeHHocTn noss. Korga fBa rasosblX MNOTOKa C pasHbIM cofepkaHuem 02
MpPoMNycKalT Yepe3 MarHUTHOe Moje, BO3HMKAeT nepenaj [AasneHus. [pu
n3vepeHnn KoHueHTpaumn 02 B npobe oOTpaboTaBLIEro rasa B KayecTBe
3TaIOHHOrO rasa Mcnonb3ylT cmecb 02 1M N2 ¢ 06bemMHON foneit kucnopoga
20,95 %. STaNOHHbIV ras u Npoby BBOAAT B U3MEPUTE/IbHYIO MarHUTHYIO KaMepy
Mo AByM KaHanam (CM. pUCyHOK 3). Tak Kak 06a KaHana CoeauHeHbl Mexay coboii,
TO BO3HWKLUWIA nepenag fasneHust Ap, NponopLmoHanbHbli cogepxaHuto 02 B
npobe, co3faeT MepeToK rasa Mexay KaHanamu. MUKpoZaTumMK pacxoja
nepeTeKatoLLero rasa hopMupyeT COOTBETCTBYHOLLMIA 3NEKTPUYECKINIA CUTHA.
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7.7.2 TpeboBanus k XapakTepuCTHKaM aHaim3aTopa O,

OcHoBHBIC XapakTepuUCTHKH aHanm3atopa O, IOKHEI COOTBETCTBOBATh
TpeOOBaHUAM, NPUBCACHHEIM B Tabmmme 9 (ecoM YCIOBHS SKCIUTyaTaluH
aHaIM3aTOpPa COOTBETCTRYIOT YKa3aHHEIM H3TOTOBUTEIICM).

Ta6nuna9— TpeOoBaHMA K OCHOBHEIM XapaKTEPHUCTHKAM aHAJIHM3ATOPA

0,
XapakrepucTuka TpeGopanne
Juanazon usmepenunit Perynupyemsiii B npeaenax o6peMHoit nom ot 0 % 1o 25 %
Paspemenuie Menee + 0,2 % nuana3zoHa H3MepeHUil KM MeHee 00BEMHOM
CxomMoCTh Memnee + 0,2 % nnana3zoHa H3MEPEHHI WM MeHee 00BEMHOMR
CrabukHoCTh 3a nByx4acoBoii mepHoA: MeHee + 2 % auamazoHa W3MEpCHHI
mwm MeHee o0bpeMHOM oy + 0,05 %
Hpeiid ayns 3a nByxuacoBoii nepuox;: Meree + 0,2 % auanazona U3MEpCHUH

HIH MeHee 00seMHoit Jomm + 0,05 %

CnyvaiiHas cocTaBIsAIOmasn 0,5 I'm u Goee: MeHee + 0,2 % nnanazoHa H3MEpEHHI HIH

OCHOBHO# HOTPEMIHOCTH MeHee 00beMHoit gomu + 0.05 %
BnusHME Hen3MepsaeMBIX Cm. 7.7.3

KOMIIOHEHTOB

Bpems ycraHOBJICHHS Cm. 722

TIOKa3aHM

JInHelHOCTD Cm. 7.2.2

7.7.3 CnenmansHbic TpeOOBaHHA

BonbImuHCTBO ra3oB OpOsSBIACT MATHATHBIC CBOMCTBA, 9TO MOJKET MOBIIHATH
Ha Pe3yJIbTaThl U3MEPEHM KOHICHTPAIMH KUCIOpoa. TO BIHAHHE Ha 00IIyIO
MOTPEIIHOCTh H3MEPCHHH MOXET OBITh YYTEHO IO COTIACOBAHHIO MEXKAY
3aMHTEPECOBAHHEIMH CTOPOHAMH.

7.8 CpencTBa u3MepeHHii TLIMHOCTH

7.8.1 MeTox usmepeHus

Jg ompeneneHus IBIMHOCTH OTpa0OTAaBOIErO Tras3a HCIONB3YIOT METOX
Baxapaxa no [3], xoTopriii He TpeOyeT W3MEpEeHHS KOHICHTPALHH TBEPIBIX
9acTUll,

JIBIMHOCTR XapakTepH3yIOT YHCIOM JIbBIMHOCTH (ducioM baxapaxa) u
OIIPeAeNIOT [0 ITIOTHOCTH ABIMHOTO NATHA Ha (UIBTpE C JHAMa30HOM IIMKAJEI
yucen IIMHOCTH oT 0 10 9 (CBA3p MexXy yMEHBIIEHWEM 9HClIa JBIMHOCTH H
CHIDKCHHEM JBIMIICHHS — JOorapuMugecKast).

7.8.2 O6opynoBanue

- Hacoc (pyuHOH) — 32 OFHYy ONCpPAlHI0 JOODKEH O00ecmeYnBaTh
npokaumnsanme (0Tcoc) 160 cM® + 5 % orpaGoTaBmero rasa uepes paGodyio 4acTh
TIOBEPXHOCTH (GUIbTpa (UaMeTpoM 6 MM, T.€. MpHOIM3HTEmBHO 570 cM® + 5 %
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raza Ha 1 cM® paGodeit wacTi moBepxHOCTH (HIBTpa). XOJ IOPIIHA HACOCA
JoikeH O6bITh 0komo 200 MM.

IIpumevanue

1 Ecnu Temneparypa npoOsl OTIHIacTCs OT HOPMaIBbHOM (Tabmuma 1), u3MepeHHOE YHCIO
JABIMHOCTH HPHBOJAT K HOPMAILHOMY 3HAUCHHUIO YAEIBHOro obsrema npobul (570 oM’ ma 1 oM
pabodeif 9acTH MOBEPXHOCTH (PHIBTPA) IO KOPPEKTHPOBOYHON KPHBOM: 9HCIO NHIMHOCTH B
¢yHKIME 06GbeMa NpOGOH], NPHBE/ICHHOTO K HOPMANBHEIM YCIOBHAM C HCIIONB30BaHHEM
HU3MEpeHuit TeMIrepaTyphsl IpoOEL.

2 3aKHMHOE YCTpPOMCTBO, B KOTOpOE€ BCTaBIAeTCA (WIBTD, JOJDKHO OOCCHEUHBATH
JOCTaTOYHYIO TepMETHIHOCTh A IPEIOTBPAIICHAS KOHACHCAIMM ra3a IPH IPoKadke MpoGhL
HacocoM.

3 lomyckaercs NpOBOJUTS 0TOOP MPOGH C MOMOMIBIO JIEKTPOMEXaHHIECKOTO HACOCA.

- po600TOOpHasA TpyOka — HapyKHEIM JHaMeTpoM 6 MM 1o 7.8.2.1.

- puwisTpoBaNBEHAs GyMara — c¢ koaddumnuentom oTpaxenus (85,0 £ 2,5) %,
OIIpeICICHHEIM (POTOMETPHICCKAM CIOCOO0M, ¢ pa3MemicHHEM (IIBTPOBATIBHOMN
Oymaru Ha Genoii moBepxHocTH ¢ k03¢ ¢umueHToM otpaxemusa > 75 %. Ilpu
IOPOIyCKAHMM 4YUCTOTO BO3AyXa depe3 HOBYH (HIBTPOBANBHYIO Oymary co
CKOpOCTBIO 3 AM’/MuH Ha 1 cM” paGodeii 9acTH MOBCPXHOCTH (DHIBTPA IEpenas
JIaBlIeHUs Ha GUIbTpe TODKeH OLITh B aquana3oHe ot 2 xo 10 xI1a.

- cTaHgapTHas cepad mkana — c 10 rpagamuaMu, paBHOMEPHO
pacipeZieIeHHRIME OT 0eJoro A0 TEMHO-CEpOro IBETA M COOTBETCTBYIOMIUMHU
guciaaM JeIMHOCTH OT O 1o 9. Illkana HAHOCHTCSA MEYATHIO (MM HHBIM METOXOM)
Ha OyMaXXHYIO MM IUIACTHUKOBYIO OCHOBY, K03GGUIUEHT OTpaKeHH KOTOPOit
(85,0 = 2,5) % ompenensaior GOTOMETPHICCKAM METOZOM. YBEINYCHHE HA OIHY
CIVHUIy YHUCIa JBIMHOCTH COOTBCTCTBYCT YMEHBIICHHIO Kod(dHIueHTa
orpaxenus Ha 10 %, 1. e. uncno geiMuoctd 0 cooTBeTcTBYeT KO3ddumuenty
oTpaxxeHus i1 OyMajXHO MM NIACTHKOBOW OCHOBHI IIKAIBI, a, HAIPHMED,
YUCIO ABIMHOCTH 6 COOTBETCTBYET YMCHBIICHHIO KO3 dHIMEHTa OTpaKEHHA HA
60 %. Jlma nmanHo#t rpamanum pasbpoc JOKAIBHEIX 3HaYeHWi Kodddmummenta
OTpaXXeHHs B KO0 TOUKe JOUKEH ObITh He Oonee 3 %. Eciu mKaja 3aIlHieHa
IIPO3pavHON IUIACTMKOBOM IUIEHKOHM, TO 3aTEMHEHHOE IMTHO Ha (HIBTpE MpH
COIIOCTABJICHUH C TPAJallMsAMH HA CTAHIAPTHOW MIKAle PacCMaTPHBAETCA Uepe3
IUIEHKY TOH e TOmmuHEL. Jluamerp rpajamuii Ha CTaHAAPTHOM IIKale OOJDKEH
ObITh mpubIM3UTENEHO 20 MM; JUaMeTp IEHTPAILHOTO KPYTIIOr0 OKHA Ha KaXKIOH
Trpagamuy — 6 MM.

7.8.3 TIponenypa onpeneneHus 9ncina JEIMHOCTH

Yucmo ZHIMHOCTH ONPEACIAIOT B ClICAYIOMEi MOCIEIOBATeIBHOCTH:

- BCTaBIAIOT B 3KHMHOE YCTPOWCTBO OyMaXHBIH (HUIBTP, 3aTATHBAIOT
3a)KUMBI;

- BBOAAT mpoOooTOOpHYIO TpyOKYy B MHOTOK oOTpaboTaBIIero Trasa
IMEPHCHAUKYIAPHO K €ro HANpaBICHHAIO W MPOBEPAIOT OTCYTCTBHE MONCOCA
BO3IyXa MeXIy mpobooTOOpHO# TpyOKO# M CTEHKOH BHIXJIIOMHOrO TpyOompoBoxa
(43 KOTOPOTO OCYIIECTBIAETCA OTOOP MPOOE);

- mpoBOAAT 0TOOP (0TCOC) MPOOEI HACOCOM;

23



CT PK HCO 11042-1-2008

- u3BNEKalT npo0OOTOOPHMK W3 MOTOKA, OCBOOOXMAIT GHIBTp H3
3a)KUMHOT'0 YCTPOHUCTBA;

- MOMEINAOT (WIBTP MO3aiM CTAHJAPTHOM IIKANbl, Uepe3 ICHTpalbHEHIE
OKHA IIKaJbl CPABHHBAIOT BH3YyalbHO pabodee MATHO Ha QWIBTPE C KaXHOH M3
rpajauMii cepoil IOKanbl, OTMEYar0T 4YHCIO NBIMHOCTH, COOTBETCTBYIOIEE
rpagauuu, HanGonee GIM3KOH MO IBETYy K NATHY Ha GMIBTpe, B MHTEpBAlle
gpcen AsIMHOCTH 0T 0 70 4 OLEHHMBAIOT C BO3MOXKHOH TOYHOCTBIO B AECHTHIX
JIOJIIX IIPOMEXYTOYHEIC 3HATCHM;

- OpPOBOAAT [JOCTATOYHOE YHCIO OTOOpOB B  DasHBIX  MO3HIMAX
mpo600TOOpHMKA BHYTPH BEIXJIOIHOTO TPyOONpoBoZa, 9TOOBI yOemuThCs B
IIPEICTABUTCIBHOCTH TIOJTydCHHKIX PE3YIBTATOB.

7.9 CpeacrBa H3MepeHHH A TBEPABIX YaCTHIY

7.9.1 Beenenue

H3mepeHue KOHOEHTpAmMM TBEPABIX 4YACTHI[, HEOOXOAHMOCTH KOTOPOTO
OLPEAENAIOT 1O COrJIACOBAHMIO MEX/y 3aMHTEPECOBAHHBIMH CTOPOHAMH,
IPOBOJAT C YIETOM PACCMOTPEHHBIX HIDKE TpeOOBaHMIA.

KoHneHTpanuio TBEpABIX JaCTUI] B 0TpaboTaBImIEM rase, a TAKIKE B BO3INYXE,
[IOCTYIIAIOMEM HAa BXOJ Ta30BOH TYpOWHEI, OHPCHCIAIOT BECOBEIM METOIOM
Becamu o I'OCT 24104. Orbmparor npejacTaBHTENbHYIO Nmpo0y H3 obmiero
[IOTOKa Ta3a/BO3JyXa, COJCPXKAMEro 4dYacTHOBl. YacTHIBI CENapupyloT u3
mpo6El, aKKyMyJIHpOBaHHYI0 MAacCy YAaCTHI[ B3BEMIHBAIOT H COOTHOCAT C
KOJINIECTBOM OTOOpaHHOTO ra3a/Bo3myxa.

Jomyckaercs Taxoke H3MEPATh ONTHIECKYIO INIOTHOCTD I'a3a HIIM PACCESHHYIO
COCTaBIIIOIIYIO MOTOKA CBETa I HEMPEPHIBHOTO KOHTPOIIA BHIOPOCA TBEPIBIX
YaCTHUII, HO C YIETOM TOr0, 9TO CBA3b MEXTY MAacCOH JaCTHI] U XapaKTEepHCTHKAMHU
IIPOITyCKaHUS MM PAacCessHUs CBETAa 3aBHCHT OT pa3Mepa YacTHll, UX (OpMSI,
pacrpeneneHus 9YacTHI[ IO pasMepaM, IUIOTHOCTH M ONTHYECKHX CBOHCTB
MaTepuana 4YacTHL. OTH MeTonbl TpeOyIoT IpenBapHTENbHOH IpaIyHpOBKH B
IIPEIIIOTIOXKEHHH, 9TO CBOHCTBA YaCTHI{ NPH PaIyHPOBKE OCTAIOTCH TEMH K& H
IIPH M3MEPEHUX.

7.9.2 O6mas xapakTepHCTHKA CHCTEMEI OTOOpa M aHAIIK3a Pod

CucreMy U3MEpEHHS BECOBOI KOHIICHTPAIIMM TBEPIBIX YACTHI] MOHTHPYIOT
OTIEIBHO OT CHUCTEMBI AN ra3000pa3HBEIX KOMIIOHEHTOB (cM. 6.2). IIpuMeHSrOT
cucteMy JM60 ¢ BHYTPEHHHM, JHOO ¢ BHEIHMM (IO OTHOMECHHIO K Ta30BOMY
KaHally) cenapaTopoM YacTHI] — PUCYHKH 4 1 5.
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1— npo600THOPHBI 30HA; 2 — cenapaTop; 3 — KONEHO;
4 — npo600T60pHasA MarmcTpanb ¢ KOHTPONMPYEMOW TeMnepaTypoil;
5 — 3aMopHbI KnanaH; 6— Jpoccenb pacxofomepa; 7—UHANKaTop
pacxofa; 8 — perynarop otcoca; 9 — 3KeKTop, skcraycrtep; 10 — KOHTPO/b
TemnepaTypbl NPo6bl; 11 — KOHTPO/b TeMNepaTypbl MarncTpanu,
12 — TemnepaTypHbIi 30HA; 13— 30HA AaBneHus; 14— nNpo600T6OPHMK
4191 Ta30BbIX KOMMOHEHTOB; 15 — [aTuMK CKOpPOCTY rasa B6u3u
Npo600T60PHOro 30HAA; 16 — yCcTPOCTBO 060OrpeBa cenaparopa

PrcyHok 4 — CucTema M3MepeHMs BECOBOW KOHLEHTpaL My TBEPAbIX YacTul, (C
BHYTPEHHWM CenapaTopom)

1— npo600T6OpPHbIIi 30HA; 2 — KOMEHO; 3 — NPO600TO0PHAS MarncTpasib C
KOHTpOAMpyemoli TemnepaTypoii; 4 — cenapartop; 5 — Apoccesb pacXogoMepa;
6— MHAMKATOP pacxoda; 7— 3amnopHbIii KnanaH; 8— perynsTop otcoca; 9 —
IDKEKTOP, akcrayctep; 10 — KOHTPOsb TemnepaTypbl Npobbl; 11 — KOHTPO/b
TemnepaTypbl MarucTpanu; 12 — TemMnepaTypHbIii 30HA; 13 — 30HA AaBneHus; 14
— NpPo600TOOPHIK A/151 Fa30BbIX KOMMOHEHTOB amMMccun; 15 — AaTymK CKOpocTU
rasa B6113n npobooT60PHOro 30HAa; 16 — yCTpoicTBO 060rpeBa cenaparopa

PrcyHoK 5 — CucTeMa n3MepeHus BECOBOW KOHLEHTpaLLMK TBEPAbIX YacTul, (C
BHELLUHUM CenapaTopoM)
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Cenaparop npexctaBiaer coboii ¢maetp. Ilpu CoXbmIMX KOHIEHTPAMAX
gacTHI TpebyeTcsa npeiBapuTelIbHAs cemapanis B YCTpOHCTBe MUKIOHHOTO THIIA,
uHaue ¢uwisTp OymeT 3a0MT dYacTHIAMH TIpEXJC, 9eM 3aKOHIUTCA OTOOp
HeoOxomuMoro KoimdecTBa ra3a. OuikTpylommii Marepuanm — JOIDKEH
BBIICPKUBATh TEMIEpATypy HpoOBl, OHTH XMMHYECKH YCTOWIMBHIM H HMETHh
JIOCTATOYHO MAJIEIE TIOPEI JUIS [IOJIHOTO OT(QHIBTPOBEIBAHHS YACTHIL.

Hep:xaBeromas crais He IPH BCEX YCIOBHAX YAOBICTBOPACT TpecOGOBaHMAM
KOPPO3UOHHOH M TepMHIECKOH CTOHKOCTH. [I03TOMy Takue 9acTH CHCTEMEI, KaKk
mpoGoOTOOPHUK, KOPHYC CeNapaTopa M MarucTpaib JUIl TPaHCIIOPTHPOBKH
mpo6sl 0T TPOGOOTOOpPHMKA K CemapaTopy, HM3TOTOBILTIOT M3 TEPMOCTOHKOro
CTeKIIa.

7.9.3 XapaKkTepuCTHKH 3]IEMSHTOB CHCTEMEI 0TOOpa 1 aHAIM3a IPob

7.9.3.1 PacnonoxeHue npo600TOOpHIKA

IIpo6a cumraercs npencraBUTENbHOH (T.€. MMEIOMEH XapaKTEPHCTHKH,
HUACHTUYHHIC CPCOHAM XapaKTCPHUCTHKaM MOTOKa OTpaboTaBmICro rasa), eciu
4MCI0 TodeK 0TGOpa — HE MeHee ueThipeX Ha | M’ ILIOMAJM HONEPEeYHOro
CEYEHNS BBIXJIOIIHOTO TPyOONmpoBROJia npu o0meM 4wuciie Todek ordopa ot 12 10
20. JlomyckaeTca OTCTYmaTh OT JTOro TpeOORaHWMSA TpH  HAIHUINH
IIPeIBapUTEIHHEIX IIPOBEPOK MIIH IO COTTIACOBAHMIO MEXIY 3aHHTEPECOBAHHBIMHA
cropoHamMu. MHHHMAaNBHOE PACCTOSIHME, HA KOTOPOE MECTO OTOOpa JOIIKHO
OTCTOATP OT MECT C BO3MYIICHACM IIOTOKa rasa mo0oro THma (u3rud,
pacumpeHue, cxxaTie TpyoonpoBoaa u T.1.): 8Dy BHH3 mo moToky W 2D; BBEpX
mo moTtoky (Dp — rHApaBamdecKWii Amamerp TpyOompoBoma). Ecimm 3To
TpeOOBaHUE HEBHITOIHAMO, JOMYCKAETCH YMECHBIIMTH YKa3aHHBIE PACCTOSHUA IO
2Dy u no 1Dy, cOOTBETCTBEHHO, IPH YCJIOBUH YBEIHICHHUA OOMEro 4mMcia TOYeK
ot6opa.

7.9.3.2 IIpo6ooTGopENK

Jna otOéopa mpo® MCHONB3YIOT 30HABI C OJHUM NPHEMHBIM OTBEPCTHEM.
Bo3MoKHEIE BapHaHTH KOHCTPYKLIMH 30HZA IUIS TBEPIBIX YACTHUIl IPHBEICHBI Ha
pucynke 6. KOHCTpyKIMH 30HA2 W CHCTEMBI OTOOpa IODKHBI OOecIeduBaTh
MOTPEITHOCTh M3-32 HEM30KMHETHIHOCTH OTOOpa mpoObl He Oomee + 10 % mma
9acTUL C adpOAMHAMHYCCKAM IMAMETPOM MeHee 5 MkM. 30HI yCTaHABIMBAIOT
IHapaJlIel]bHO OCH ITOTOKA C OTKIOHEHWEeM OT ocH He Oomee + 10°.
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d — BHYTPeHHWIA fyamMeTp NPUEMHOro 0TBEPCTUS 30HAa; di — BHELLHWUI AnaMeTp
MPVYEMHOr0 OTBEPCTMSA 30HAa; des — 3th(heKTUBHLIA AMaMeTp NPUEMHOIO
0TBEPCTUA 30Haa
MpumeyaHn e— AhdeKTMBHbIN ArnameTp deff BbIGMpatoT B gnanasoHe 5 MM < cleff<30 mMm
PucyHok 6 — B0O3MOXHbIe BapraHTbl KOHCTPYKL MM NPO600TOOPHOr0 30HAa

L)1 TBEPAbIX YacTULL

AheKTMBHBLIA  AMaMeTp MPUEMHOrO  OTBEPCTMS 30HAA (C  y4eToMm
KoathuLmMeHTa pacxofa) onpesenstoT ¢ y4eToM 06beMHOro pacxofa rasa. Mpu
MAealbHOM M30KMHETUYECKOM OT6Ope (CKOPOCTb B MPUEMHOM OTBEPCTUM 30HAA V

paBHa CKOpPOCTM HEBO3MYLLEHHOrO TeyeHUs B KaHane w) Avametp deU
paccuuTbIBalOT Mo hopmyne

deff=(4qvirw)05 ©)
rae gv— 06beMHbIN pacxod rasa/sosgyxa, M3c;
W — CKOpOCTb rasa/so3gyxa, mic.

MorpeLHoCTb M3-3a HEM3OKUHETUYHOCTM 0T60pa OLEHMBAKOT MO AnarpaMmve
Ha pUCYHKe 7 Npu 3HaueHun uncna CTokca, Stw BbIUMCISEMOM MO dopMmyrie

Stw=(dPaPpC nS»)x (w/deff), ®
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rae dpa— auameTp YacTuLbl, M;
pR— NNOTHOCTb MaTepuaa vacTuLpl, Kr/m3,

[L— AviHaMMyecKas BA3KOCTb rasa, IMa-c;

W — CKOpOCTb rasa, M/c;

deff— athheKTUBHBIN AyaMeTp NPUEMHOrO OTBEPCTUA 30HAR, M;
C — KO3(hpMLMeHT NpOCKasb3bIBaHUS.

PycyHOK 7 — 3(hheKTUBHOCTb 0TO0pa NPOobbl B COOTBETCTBUM C YPaBHEHUEM
benseBa — J1eBnHa

MonpaBoYHbIN KO3hMUMEHT C yuMTbiBaeT YMEHbLUEHME KO3(h(uuMeHTa
CONPOTMB/IEHNSA YaCTULbl B MOTOKE OTHOCWUTENbHO BENWYWHbI, CrnefytoLleli u3
3akoHa CTOKCa. YMeHbLUeHNe Ko3duLeHTa CONpOTUBNEHNS UMEET MEecTo,
KOrfa OTHOLLEeHVE ANHbI CBOBOAHOIO Npobera MoNeKy K AMameTpy YacTuupl
(A/dm — wumcno KHyaceHa) npubnvkaeTcs K eauHuue. Koadduument C
BbluMCNAOT No hopmyne (7):

C=1+J(Aldp), W)

rae yHkumio Jot uncna KHygceHa paccunTbiBaioT no dopmyne @):

J= 1,764 + 0,562 exp(- 0,785 dp/A), 8)
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7.9.3.3 TpaHcnopTMpoBKa Npoobl

KOHCTpyKLMa TpybonpoBoga ANf TPaHCMOPTUPOBKM MPOObI U CUCTEMbI
oTbopa [o/mkHa o06ecneynBaTb MUHMMaNbHO BO3MOXHble MOTEPU TBEPAbIX
yacTWML, nNpW TPaHCMOPTUPOBKE BCneacTeue BpoyHOBCKoW — audidysuu,
rpaBuTaLOHHOrO n WHepLMaibHOro ocefaHus Ha CTEHKaX,
3NIeKTPOCTATUYECKOrO OCaxaeHus, Tepmodopesa 1 T.N. Kak NokasblBaeT onbiT,
npegnoyTuTeNbHen TPy6oNpoBOAbl MaKCUMabHO KOPOTKME, BePTUKaTbHO
pacrosnioXeHHble, C MWHWM@IbHbIM  YMCNOM  MOBOPOTOB,  3a3eM/IEHVEM
MET/IIMYECKUX YYaCTKOB, MUHUMabHBIMU TPafueHTaMn Temnepatypbl K
KaHafoMm AMaMeTpoM He MeHee 5 MM. BO3MOXHbLIA BapuaHT Npo6ooT6OpHOro
30HAa W Tpy6onposoga C OAHWM MOBOPOTOM NpW BHYTPEHHEM cenapaTope
TBEPAbIX YaCTUL, MOKAa3aH Ha PUCYHKe 8.

1 — npo600TOOPHbINA 30HA; 2— KOEHO; 3 — MOACOEAVHEHME cenapaTopa; 4—
YNNOTHEHWE; 5 — Kopnyc (nNbTpa; 6— NaTtpoH ubTpa; 7— Habueka punbTpa
(kBapLieBble HUTK); 8— Kopnyc cenapaTopa

d5< 50 mm; B> 5 mm; d7= 30 mm (guameTp natpoHa); 14> 2R; =70 mm (anvHa
natpoHa); =80 mwm; /7> 16

MpumeyaHue
1 30HA MOXET 6bITb COEAMHEH C CenapaTopoM NPAMON Tpy6oi, a n3rmé pacrnonoxeH 3a
cenaparTopom.

2 OnuvHa /; umnMHApUYecKoli YacTu y nepudepnn 30H4a JO/MKHA 6bITb // > cW2.
PucyHok 8 — B03MOXHbIA BapMaHT NPo600TOOPHOro 30HAa C
cenapaTopom s TBePAbIX HacTuLy
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7.9.3.4 Cenapanus 9acTHL

Cenapanss TBEpARIX YaCTHI M3 NpoOHl JOMKHA OBITH IONHOM.
PexoMeH/yeTcs HCTIONB30BaTh B Ka4ecTBe QIIBTPA IUIOTHYIO HAOUBKY KBapPIEBEIX
HUTel auameTpoM He Gonee 10 MKkM B maTpoH U3 cuemmansHOro crekia. ITocie
cemaparopa  pacmoiaraloT  JIONOJHWTCHbHBIH GmIbTp Il 3aaepxKaHus
OCTaBIIETOCH B IPOOE MEIKOAUCHEPCHOTO MaTepHaa.

7.9.3.5 IIpoBeneHue u3MepeHwmit

O6beMHBI pacxol ra3a HEIpephHIBHO H3MEpPAIOT pacxomoMepamm. Maccy
TBEPABIX YacTHI[ OLPEAEIAIOT B3BEIIMBAHHEM TIATENGHO MPOCYILICHHOTO
¢uneTpyrolmero Marepuana (BMecTe ¢ IATPOHOM) IO H Tocle oThopa IpoOEHL
VauTHIBaIOT TaKXKEe MacCy YacTHIl, OCEBIIMX HAa CTCHKaX Hpo0ooTOOpHHKA H
TpaHCOpTHO# MarucTpanu (cM. 7.9.3.3). B3pemmBaHue NMPOBOAAT ¢ TOYHOCTHIO
10 1 % npu macce gactur 100 Mr u Gonee u a0 0,1 Mr — npu MeHbIIei Macce
gactun. OOBbeMHEI pacxol NpoOE (pH JHaMeTpe INPUEMHOTO OTBEPCTHS
mpobooTOopruka 10 7.9.3.2) JommkeH 00ECHECIHUBATE AKKYMYILIMIO JOCTATOIHOM
MacChl dYacTHi[ 3a BpeMa oTOopa mpoOwl, paBHoe 2 4. Hipkmaa rpanmma
KOHIICHTpAIlMH TBCPABIX YaCTHI] B Ta30BOM IIOTOKE, KOTOpas MOXET GLITL
OIPEACIICHA HACTOAIMM METOJIOM, JO/DKHA OBITH B Juana3one ot 1 10 5 Mr/ive,

8 KauecTBO H3MepeHHH

8.1 Beenenue

Jdna oGecmeucHusas TpeOyeMoro KadecTBa H3MEPCHHMH MOIDKHEL OBITH
BBHIIIOJIHEHEl BCE TPeOOBaHMA K KOHCTPYKIMH H cOOpKE H3MEPHTEIBHOTO
obopymoBanus, npoleaypaM TIpaAydpOBKHM M IPOBENCHUS H3MEPCHUH,
H3IOKCHHBIC B IIPCANICCTBYIOIMAX pa3fenax. B KadecTBe JONONHHTENBHOTO
KpUTEpUS IPEeNCTABHTESIBHOCTH OTOOpaHHOH mpoObl oTpaboTaBmero rasa
JOIYCKaeTCs MHCIONB30BaTh OamaHC yriepoga — CPaBHEHHME KOIMYECTBA
yrilepozaa, BHECEHHOTO B ra30TypOHHHYIO YCTAHOBKY C TOILUIHBOM, H YTII€poza o
IaHHBEIM aHanuza npoOHl (6e3 ydera YIJIepoAa, COAEPXKAIIErocs B TBEPABIX
4acTULAX).

8.2 MeToan! rpagynpoBKA

I'panyupoBky cpeacTB m3MepeHHi IPOBOAAT C IOMOINBIO I'PaXyHPOBOYHBIX
ra3oBHIX CMeced, MPUTOTOBICHHBIX IO [4] ¢ TOYHOCTBHIO NPHIOTOBIEHMS IIO
tabmune 10. PekoMeHIyeTcs TOTOBHTH CMECH IpaJIyHpOBOYHEIX Ta30B C a30TOM
IpH ypoBHAX KoHneHTpamuu mnpuMepHo 30, 60 u 90 % wucnoms3yemsix
JAUana30HOB U3MEPEHHS.

JlomyckaroTcsi TBYXKOMIOHEHTHBIE TPagyHPOBOYHEIE CMECH, COAEpIKAIUe
CO u CO,. TpexxoMnoHeHTHEIE cMecH, copepxamue CO, CO, u C;Hg B HyneBoM
BO3JyX€, HOIYCKAIOTCS, SCIH rapaHTHPOBAHA CTAOUIBHOCTh CMECH.
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Ta6nunal0 — TodHOCTH IPUTOTOBICHHUSA IPaTyHMPOBOYHEIX I'a30BBIX
cMeceit

Amnanuzarop I'azoBas cMech T'parmer norpenmocm'

CH ITpomnag, (10 + 1) % O, N, +2 % mmm £ 0,05 MumH-"
CH Tponas, (20,95 £ 1) % Oz, Na +2 % i £ 0,05 Mas-"
CH TIpoImIIeH B HYIEBOM BO3IyXE +2 % wm £ 0,05 Mas-'
CH Tomyon B HyTeBOM BO3ZyXe +2 % wmm £ 0,05 M-
CH H-TeKCaH B HYJICBOM BO3IyXe +2 % mm £ 0,05 M-
co COBN, £2 % wm 2w
CO, CO;B N, £1 % mm £ 100 M
NOx NO B N2 £1%mwm+ ] wm
0, 0°sN, £0,2 % wm = 100 "
S0, SO°BN, £1%mmi+ ] wm

* [Ipu KOBEPUTENBHOM BeposTHOCTH 95 Y%.

** B 3aBUCHMOCTH OT TOTO, 4TO OOJBIIIE.

HyneBEIM Ta30M A aHAIM3aTOpa YIJIEBOJOPOXOB (MM MPOBEPKU HYIIS
IMOKa3aHuil) ABJIACTC HYISBO BO3AYX, UL OCTAIBHBIX aHANW3aTOPOB — YHCTHIH
a3or. B 0o0omx BHmax HyICBOrO rasa COACP)KaHHC IpUMcceii MOIDKHO OBITH
MEHBIIIE CIEAYIOMUX 3HAYCHHUH:

C IMJIH'I;

CO 1mml;

CO, 100 mm’;

NOx 1 MJ]H'I;

SO, 1 mmm.

9 OdpaGoTka pe3yaIbTaTOB H3MepeHHit

9.1 O6ue mOnOKESHNA

T'azoo6pa3Hble KOMIOHEHTH BEIOPOCOB CYMTAIOT HACAIHHLIM Ta3oM, I
KOTOpOTO  MOJNApHas  KOHICHTPAaOHUs  MpPONOPIHOHATIBHA  OTHONICHHIO
[ApLMATBHOTO AABICHUA K MOJHOMY AAaBICHHIO H NPONOPHHUOHANEHA O0BEMHOM
Jore. KoHueHTpamuio 5THX KOMIOHEHTOB B NPUBEICHHBEIX HIDKE (OpMyIax
TepeceTa U NPHBEIEHHS JOMYCTHMO BHPAXaTh TAKKe B MPOIECHTAX HIH B MIH '
(cM’/M). TIo OTHOWIGHHIO K UHCIaM ABIMHOCTH (umciam Baxapaxa), a Taioke K
KOHLIEHTpallM¥ TBEPABIX YacTHI MpOLeNypHl IiepecueTa (NpHBEIEHHA) HE
TIPUMEHSIOT.

9.2 CooTHOLICHHE MEXTY KOHIICHTPALMSAMU B «CYXOiD» M (BIAKHOI» mpobax
oTpaboTaBIIIero rasa

H3MepeHns KOHLEHTpAIWiA OTHOCAT K «CYX0i» mpobe, eclii CoAepKaBmaica
B npode Boja Oblia A0 MPOBEAEHHS M3MEPEHHMI CKOHACHCHPOBaHA H yHAllCHA W3
mpoOkL. Bee apyrue M3MEpeHNs CUHTAIOT MPOBEIEHHBIMH BO «BIAXHOI» mpobe.
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PasHumy MekIy KOHICHTPAaIMAMH B «CYXOi» W «BIOKHOM» mpobax
PacCUMTHIBAIOT MO COJEPKAHHIO BOAEl B Mpobe, KOTOpPOE IO COrIaCOBaHHIO
MeXJy 3aMHTCPECOBAaHHEIMH CTOPOHAMH IHMOO OMPEAENAOT pacueToM, JHGO
H3MEpAIOT. B pacdeTax M M3MEpEeHMAX YYMTHIBAIOT BIAKHOCTH BO3/yXa Ha BXOAE
B TrasoTypOMHHYI0O YCTaHOBKY, COJCpXaHHC BOJHl B TOIUIMBE, BOXY,
00pa3oBaBIIyIOCH NPH CrOPAaHHMHM TOILUIHBA, a TAKXE BOPHICK BOABI WIH [apa.
IIpuBeaeHnE K «CyXO0i» KOHLECHTPANMH (;, 4, TPOBOAT 1O opmye (9):

P, dry = Piwer (1 - (PHzO)’ &)
TAC @;ue — KOHIIGHTpAaIs KOMIIOHCHTA OTpabOTABILIETrO ra3a BO «BIAXKHOMI
upobe;

(@10 — KOHIICHTpAIA BOAK B pooe.

9.3 IlpuBeaecHHE K CTAaHAAPTHOMY COJICPXAHHIO KHCIOpOAa B
oTpaboTaBmeM rase

ITo [1] pe3ynpraTsl H3MEPEHHUIT BHIOPOCOB BPCIHBIX BEIIECTB JODKHBI OBITH
NPUBCJEHH K CTaHAApTHOM KOHIEHTpPaOMH CBOOOJHOrO KHCIOpPOZa B
otpaboraBmem rase, pasHod 15 %. Ecnm, Hampumep, ¢;4, — H3MEpeHHas B
«cyxoii» npobc 0TpabOoTaBIIEr0 rasa KOHIICHTPAIlUS KOMIIOHEHTA i M Q0. dry —
JeicTBUTCIbHAA KOHIEHTpALHUsA CBOOOAHOrO KHCIOpOoZa B 3Toit mpobe, To
MPUBEJCHHOS K CTaHJapTHOH KoHueHrpamuu O, (15 %) 3HadcHHME BHIOPOCOB
KOMIIOHEHTA I, XapaKTepU3yeMbIX 00beMHO# Hojieii KOMIIOHEHTa B 0TpaboTaBIIeM
rase («cyxom») razotypOunHoii yctaHoBKH EV; ;s 4, pacCIMTHIBAIOT 1O (opMyne
(10):

EV, 154y = @i, ary (20,95-15)/(20,95 - 902 dry) (10

AHaIOTHYHO MPUBOAAT KOHIEHTPAIMH BO «BIaXXHOH» mpobe, a Takxke
KOHLEHTPAIUK B «CYXOil» MIH «BIaXXHOH» mpobe K APYTHM CTaHAapTHBIM
KoHUeHTpanusaMm O,.

9.4 CoortHomeHne Mexay OOBEMHOW M MaccOBOWM KOHIEHTpAIlHsAMH B
«CyxoM» 0TpaboTaBIIeM rase Npyu HOPMATBHBIX YCIOBHAX

3uHadeHne  BHIOPOCOB, XapakKTepH3yeMBIX MacCOBOM  KOHIGHTpaluei
KOMIIOHEHTa i (MI/M’) B «CyXOM» OTPabOTaBIIEM Ta3e IPH HOPMATBHEIX YCIOBHSX
u npu craHgaptHoit kouunentpammu O, (15 %) EM;;s4r, PACCUMTHIBAIOT IO
bopmyne (11):

EM; 15,4y =EV, 15.dry Mi/Vam) = EV;, 15,ar0n. 1
TA€ 3Ha4Y€HHA MOJAPHOTO 00BeMa ¥y, M>/KMOIIB, MOJISIpHO#M Macchl M;, KI/KMOIB,
¥ IUTOTHOCTH p,, KI/M’, IPH HOPMANBHBIX YCIOBHSX, PHUBEACHSI JUIS Pa3IIMIHBIX
ra3oB B Tabnuue B.1 (mpunoxenue B).

Kak cmemyer w3 3.1, B EM; 54, Macca KoMmoHeHTa (mr) ams NOx
BEIUHCIAETCS Kak juisa NO,; g SOx — kak ma SO»; amt CH — xak ama CHy.

9.5 Pacuer BLIGPOCOB Ha €MHMITY MOIHOCTH ra30TYpOHHHOM YCTaHOBKH
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BIGpOCH], XapakTepH3yeMEIE MAacCOBHIM pPAacxXoloM KOMIIOHGHTa | Ha
€IMHUIly MOIMHOCTY I'a30TypOMHHO#N ycTaHOBKH, EM;p, T/KBT4 pacCUHUTHIBAIOT
o popmyne (12):
EM; p = 3,6-10° Gmi /P= 3,6-10° Qines (M; Mio) (4mg/P), (12)
TOE€ Gm — MACCOBEIM pacxoj KOMIIOHGHTA i Ha BBIXOJC M3 ra3oTypOMHHOM
YCTaHOBKH, KI/C;
gmg — MAacCOBHI pacxol OTpabOTaBmIEro ra3a Ha BBEIXOEC M3
ra3oTypOHMHHOM YCTaHOBKH, KI/C;

Qiwe — OOBEMHAS IONS KOMIIOHEHTa [ BO «BIaXHOM» OTpaboTaBmeM
-1
rase, MJIH (CM3/M3);

P — MouHOCTh ra30TypOMHHON YCTaHOBKH, KBT;
M; — MonspHas Macca KOMIIOHEHTA i, KI/KMOJIb;

M,,; — cymmapHas MOIspHAas Macca, KI/KMOJIb.

IIpumevanue — MomipHylo Maccy My, PacCUMTHIBAIOT IO COCTaBy TOIUIMBA B
HPEATIONOKEHHHA TONHOTO CTOPAHWA. YUWTHIBAIOT TAK)Ke BIPEICK BOABI WM mapa. Hampuwmep,
npy cxuradud yuctoro Merana (CH4 — 3TaioH ra3oBOro TOILUTMBA) B BO3IYXE C OTHOCHTENBLHOM
BnaxsocTbio 60 % mpu 101,3 xIla u 288,15 K (15 °C) B nponopnun, obecrednBaromeit 15 %
kucnopona (mo o6beMy) B «Cyxom» OTpaboTaBIieM rase IIpH HOPMAIbHBIX YCIOBHAX,
CyMMapHas MOJISIpHAsA Macca BO «BIQKXHOM» OTpaboTaBIneM rase M, paBHa 28,463 Kr/KMoIms.
IIpu cxuranuu uyucroro n-momekaHa (Cj;Hze — 3TaloH KHUIKOTO TOIUIMBA) IIPH TEX JKe
YCIOBUSX — My, = 28,753 Kr/MOb.

9.6 Pacuer BRHIOPOCOB Ha €OWHMIY TEIUIOBOH MONIIHOCTH Ta30TypOMHHOM
YCTaHOBKHU

Bribpocsl, XapakTepH3yeMBIe MACCOBBIM PACX0IOM KOMITOHEHTA i Ha €AWHHITY
TEIUIOBOM MOIMHOCTH Tra3oTypOMHHOH ycTaHOBKH EM;r T/T'JIK, IpH YyCIOBHH
TIOJIHOT'O CTOPaHUA TOILUIHBA, PACCUMTHIBAIOT 1O (opmyne (13):

EM;p= 10°EM ; pP/(3,6qmr -€3), 13)
rae EM ; pu P- no (12);
gm F - PaCX0J TOIUIHBA, KI/C;

ey - TEII0Ta CTOPAHAS TOIUINBA, KJDK/KT.
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IIpuaoxenne A
(cmpaBo4HOE)

DopMBI PErHCTPAIHH PE3YJILTATOB H PACIETOR

Tab6bnumnaAl - dopma pericrpanuu pe3yIbTaToOB MCIBITAHWN Tra3oTypOHHHOM

CTAHOBKH I1O O

€IENICHAIO BEIGPOCOB BPEIHEIX BEMIECTB

Hnenruguxa-
ITMOHHBIA JInno wny opraHU3anys, IPOBOJUBIINE HCITEITAHHAE
HOMEp
I'azoTypOHHHAsA yCTaHOBKA
101 Hzrorosurens
102 Tun
103 CepuiiHblii HOMEp

Mecro npoBeAeHNS UCTILITAHUIH

34

104 Mecr
105 o
Twun Tormmsa
106 | (IToapoGHOCTH — B OT/ENBHOM KapTe JAHHEIX)
JlaTa ¥ BpeMs MCIIBITaHMi
107 Jara
108 Bpems Havyana HCIBITAHAI
109 BpeMs oxkoHYaHUS HCIIBITAHAH
Hcnonb3yeMble cpeacTBa U3MEepeHUi U JUaa30HE H3MEpEHHS
Vinenrudexaus IToxasareis Cpenctsa usmeper‘x‘nn Cepuriimsiii
OHHBIH HOMEp Tun Hcnompsyemsrit HOMEp
JMAIa30H H3MEPEHHs
110 0,
111 CcO
112 NOx
113 CcO
114 SOx
115 JbiM
116 CH
117 VOCs
118-199 (pe3cpBHpyrOTCH)
Pe3yneTaTel H3MEpCHUI
Hnenruduxa- E el Homep H3MepeHus Cpennee
IMOHHBIH ITapametrp | u3mepe- 1 2 3 4 5 | 3Ha4e-
HOMED HHA HHE
200 Howmep MHH
HCOEITAaHHUS
201 Bpems




Oxonyanue mabnuyvt A.1
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202 Bpems Ha omHY MHAH
TOYIKY
- Howmep m3mej
I/II(CHTI/I(I)Hv - B - 5 Cpennee
KallMOHHBIH apamerp W3Meperns 3Hade-
HOMEp HHE

ATMOChepHBIE YCIOBHS

203 Temneparypa
204 JaBnenue

205 OTtHOCHTEIRHAS
BIIQXKHOCTh

°C
klla
%

[TapameTphI pexumMa

206 MomniaoCcTh
(MexaHHYECKad,
3NEKTpUYECKast)

207 Pacxoz TommBa

208 Pacxon oTpaGoTaBimero
ra3a (M3MepeHds,
pacdger)

Kr/c
Kr/c

209 Cpennss Temmeparypa
rasa

JononHuTenbHas
uHbOopManus (cM. 5.1)

°C

H3MepeHHBIC, BEHIYMCIICHHEIE 00BbeMHEIE KOHI.ICHTpaI.lP[l{*

210 0/}
211 CO,
212 HO
213 NO
214 NOx
215 (60)
216 SOx

217 CH (xax CHy)

o
o
oMt
o
o

%
%
%

Yucno J5IMHOCTH

218 Yucno A5IMHOCTH

219-299

(pesepBupyroT)

* VKa3RIBaIOT, OTHOCATCA JTH KOHICHTPALHMHE K «CYXOMY» HIIH «BIKHOMY» O0TpaboTaBLIEMY rasy,
2 TAKOKe NONY9EHE! T OHU H3MEPEHHEM HIIH PacdeTOM.
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Taoénumnga A2 - dopmMa pericrpanuu pe3ylbTaTOB PacdeTOB B HMCILITAHUSX
ra3oTypOHHHOH YCTAaHOBKH

36

Unentudn- Howmep n3meperns
xarmonmsi|  Tlapavetp Emuayen Anropur™ Cpennee
H3MEPECHHUSA | BBIYMCICHHS 1 2 314 5 | 3HadeHue
HOMEpP
ITepecueT k «cyxoMy» oTpaboTaBIIEMY rasy.
IIpumeuanue—Ilepecder mPOBOAAT, €CITH H3MEPEHHEIC 00BEMHEIE JIOIM OTHOCATCS K
CBIIAXHOMY» OTPabOTaBIIEMY Ta3y
300 O, dry - 0OBEMHAS OIS KOMIIOHEHTA i B «CYXOM» 0TpaboTaBIIEM ra3e
@i, dry= Qiwer A1 — Pri0)
301 () — 212/100
302 1/(1- ®Hy0) — 1/(1-301)
303 Qo2, dry % 302x210
304 Pco2s dry % 302x211
305 ONO» dry oM 302x213
306 ® NOXdry oM /M 302x214
307 ® co, dry oM/ 302x215
308 ® soxdry oMM 302x216
309 Ocx, dary oM /M 302x217
310-399 (pe3epBHUpPYIOT)
ITepecuer k «cyxoMy» oTpaGoTaBmeMy rasy c 15 % O,
400 EV; 54 3HadeHHE BEIOGPOCOB, XapaKTepU3yeMBIX 00BbeMHOM Holel KOMIIOHEHTA i B
«cyxoM» oTpaboTaBmeM rase ¢ 15 % O;
EVi154ry = Qi dry (20,95-15)/(20,95 - 303)
401 (20,95-15)/ — 5,95/(20,95-
(20,95 - @02, ary) 303)
402 EVwo,15,dry oM/ 401x 305
403 EVNox 15,dry o 401x306
404 EVco, 15, dry oM /M 401x307
405 EVs0s, 15, dry oM /M 401x 308
406 EVen, 15, dry oM /M 401x 309
407-499 (pe3epeupyor)
Ilepecuer 3HaucHHus BHIOPOCOB, XapaKTepu3yeMoro oOBeMHON nome#t EV;isdny, B 3HAYCHHE
BBEIOPOCOB, XapaKTepHU3yeMoe Maccoi KOMIIOHEHTa i Ha H
500 EM ; 15,4, — 3HaUCHHE BEIOpOCA, XapaKTEPH3yeMOT0 MacCOBOM KOHICHTPAIMEH
KOMIIOHEHTa I B 0Tpab0TaBLIeM ra3e [PH HOPMAIBHEIX YCIOBHUAX
EM; 15,4y =EV 15.4ry (My/Vium)
501 EMno,15,4ry MM 1,3387x402
502 EVN0x 15,dry Mr/M 2,05255x403
(kax NO>)
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Oxonuanue mabnuyol A.2
Wnenatudu- Howmep m3meperns
" Empannsn Asroputm Cpennee
KalMOHHLIA | Ilapavetp HM3MEPCHHUA BBIYMCICHUSA 1 2 3 4 5 |3HaueHHE
HOMEP
503 EMco,154r MM 1,2497x404
504 | EMsosisay | MO 2,858 x 405
(xax SO»)
505 |EMcw 15,ary| MOV 0,7157x406
(xax CHy)
506-599 (pe3epBUpYIOT)

Brruncnenue BEIOPOCOB Ha €JUHAITY MOITHOCTH I'a30TypOMHHOTO IPHBOJAA

600 EM; p — 3HauUCHHE MacCOBOTO PacxXoja KOMIIOHEHTA i Ha CIMHHILY MOII[HOCTH
ra3oTypOHHHOTO NIPUBOJIA
EM,P = 3,6'(Pi,wet M/]\/[tot)( ng7/P )
601 N, % 100-210 ¢ -
211 4 212
602 Mot kr/kMons | [(210x31,9988)+
+(211 x 44,0098)+
+(212 x 18,0152)+
+(601 x
x28,158)]/100
603 Gmg7/P Kr/kBT-C 208/206
604 EMno, p I/kBT - 1 213wet x x
(108,02/602) x
x603
605 EMuox, p r/kBT - 4 214wet x
x(165,64/602)x
x603
606 EMco,p /KBt - 1 215wet x
x(100,84/602)x
x603
607 EMso.p r/kBt - 4 216wet x
x(230,61/602)x
x603
608 EMcnp T/KBT ' 1 217wet x
x(57,75/602)x603
609-699 (pe3epBHpYOT)
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Ilpuaoxenne b
(crpaBo4HOE)

CBenennst 00 OCHOBHBIX KOMIIOHEHTAX BLIGPOCOB BPeIHBIX BelIeCTB

B.1 O6pa3oBanne KOMIIOHEHTOB BHIGPOCOB BpeJHLIX BellleCTB

CxuraHpe >KHIKOTO WIHM ra3000pasHOro yrieBOZOPOAHOrO TOIUIMBA TIPHBOAUT B XOJIE
OKHCIHMTEIBHBIX peaknuii K 06pa30BaHHI0 KOHEYHRIX NPOAYKTOB — Auokcuaa yriepona CO; u
mapoB Boasl H>O, a Takke panma ApYrHX BemECTB, KOTOpPHE JUOO SABIAIOTCA HPOAYKTaMH
HEMOJIHOTO OKHCIEHHs TOIUIMBa, MO0 00pasyloTcs B XOoJe peakuuil C yJacTHEM JpYTHX
HM3HAYaJIBHO MPHCYTCTBOBABINIX B BO3AYXE WK B TOIUIMBE BEIIECTB,

B.2 Oxcuan a3oTa

Oxcuapl a30Ta 06pa3yloTcs NpH OKHMCIEHHH aTMOCGEPHOro a30Ta, KOTOPOE MPOHCXOUT B
30HaX BHICOKOH TeMIepaTypsl, BOSHHKAIONIEH B MPOIECCE CXKHTAaHUA TolunBa. Eci B TommBe
OPUCYTCTBYET a30T, OH Takxke OyJeT OKHCIAThCA, oOpa3ys okcuael a3ora. OOpasyrorcs
npeumymectBeHHO NO u NO,. Ux cymmy NO + NO, oGo3znauaror NOx. B pacderax BriOpoca
cymmy okcuzoB NOx BerumciaioT 00brgHO B nepecuere Ha NO,. B armoctepe NO mocreneHHO
okucnsercs Ao NO,.

B.3 Oxcuasbl cepnl

Cepa, B He3HaYHTENFHOM KOJMYECTBE INPHCYTCTBYIOMAsA B YrJIEBOJAOPOJHOM TOILIMBE,
OKHCIAeTCA B Iporecce TropeHHsA, oOpasys aumokcun cepbl SO, W HEKOTOpOe KOJIMIECTBO
Tpuokcuaa cepbl SO3. Cymmy SO, + SO; o6o3Hagaror SOx. B pacuerax Bribpoca cymmy SOx
BBIYUCIAIOT 00BIMHO B mepecuere Ha SO,. g oxucnenna SO; B SO3 Tpebyerca kaTanmsaTop.
Tpuoxkcun SO; pacTBOpseTCS B BOJE, 00pa3yd CEpHYIO KHUCIIOTY.

B.4 Inokcup yriepoaa, OKCHA Yrjiepoaa H HecropeBmue yriieBoA0poabl

Huoxcun yriepoma CO,, okcug yriepoga CO m HecropeBmme yriesogopoanl CH
SBIIAIOTCA MPOAYKTAMH OKHCIEHUS YIJIEBOJIOPOJHOrO TOIUmMBA. IIpuauHO# He3aBepmIeHHOCTH
[poLEecca OKUCIeHus, npossiiomeiics B Boiopocax CO u CH, moryr OwiTh, Hampumep,
HEKadeCTBEHHOE pacnbuleHne M (WIM) MEQICHHOe HCHapeHue JKHAKOTO TOILIHBA,
HEyJOBIIETBOPUTEIHHOE CMEIICHHE TOILUIMBA C BO3MYXOM, HEJOCTATOYHOE BpeMs NMpeOrBaHusI B
30HE TOpeHus, «3aMOpaXXUBaHKUE) XMMUYECKUX Peakuuii B 3aMIUTHOH mejleHe Bo3ayXa BOIH3H
CTEHOK KaMephl CTOPaHHSL.

B.5 AMMuak

Ammuak NH; mozgaroT B oTpaboTaBuimii ra3 mepel KaTAIHTHIECKAMH HeHTpamd3aTopamMu
okcuzmoB azota (SCR). Ilpm m3bmrrounoM pacxome NHj; mpoucxomur BHIOpOC aMMHaka B
arMocdepy ¢ 0TpaboTaBmUM Ta30M. AMMUAK pearupyeT ¢ OKCHIAMHU Cepbl, 00pasys cynbdars
aMMOHUA.

B.6 Ibim

JBIM cOCTOHUT U3 MOOBIX a3p030II€i, KOTOpEIE MOTYT YBEINUMBATh ONTHIECKYIO INIOTHOCTh
oTpaboTaBmero rasa wid, Ipd OTIOXKEHuHM Ha OymaxkHoM ¢mwieTpe (MeTon baxapaxa),
yMeHbmaTh KO3()(HUIUEHT OTpaXeHHS CBeTa. BaKHeHINHi KOMIIOHEHT NEIMA — YACTHIEL
TBEPIOTO Yriepona, oOpasyroumuecs B IPOLECCe CKWIaHWA TOILIMBA IPH HAIMYMH B 30HCE
TOpPEHHA IPe3MEPHO OOraThIX TOILIMBOM OOmacTei.

B.7 TBepable yacTHILI

TToMuMO TBEpABIX NPOAYKTOB HPOIECCAa TOPSHUS TBEPALIC YaCTHILI B OTPabOTABIIEM Ia3e
MOTYT OBITH PE3yIbTATOM HONAJAHUA HA BXOJ B TypOWHY IBLIM, HATHINA TBEPABIX IPHMeECEH B
TOIITIMBE, & TAKKE I'PASH U (WIH) pAKaBIMHEI B KaHAIaX, TPyOOIIpoBogax u T.1.
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IIpunoxenne B
(ctipaBogHOE)

®u3nueckne CBOMCTBA ra3oB

T a 6 1111 a B.1 — ®usngeckue cBOIICTBA ra3oB

CT PK HCO 11042-1-2008

ITnotHOCTE | OTHOCHTE | KoadduuuerT
Mosspras pHu JIBHAS C)KAMaEeMOCTH Monsprsit
HaumenoBanue | Cumson | Macca M, HopMaib mm'ri{ocn, rasa fpH 00seM Vi,
KI/KMOIIb HBIX D=pu HOPMAIEHBIX | "\ 3 n viors
YCIOBHSX Pg,| (Tra3)/ pn YCIOBHAX
KI/] (po3ayx) |101,3 xIIa, 0 °C
1 2 3 4 5 6 7

WpeancHbli ra3 — — — — 1 2241383
Bosxyx (cyxoif) — 28,983 1,293 1 0,9994 22,4
Bogopox H, 2,0158 0,8988 0,0695 1,00062 22,426
Temmit 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
Asort (atMocd.) — 28,158 1,2569 0,9722 0,99952 22,403
Kucnopoxn 0, 31,9986 1,429 1,1052 0,99903 22,392
Apron Ar 39,948 1,784 1,3797 0,99904 22,392
Kpunron Kr 83,8 3,749 2,8995 0,99722 22,351
Okcup yriaepoaa CcO 28,0104 1,2505 0,9671 0,99938 22,4
JuoKcua yritepona CO, 44,0098 1,977 1,529 0,99318 22,261
Oxcuz a3ora NO 30,0061 1,3402 1,0365 0,99894 22,39
3akuch a3oTa N0 44,0128 1,978 1,5298 0,99276 22,252
AmMuak NH; 17,0304 0,7718 0,5969 0,98443 22,065
Iuanug Bogopoxa | NHN | 27,0256 (1,275) (0,986) 0,9458 (21,2)
Jupanorexn CH, | 52,0354 2,349 1,817 0,9882 22,15
Xop Ciy 70,908 3,21 2,4826 0,98551 22,089
Xnopuz BOmOpoaa HC1 36,461 1,6422 1,27 0,9908 22,203
Cynstun sogopoma | H,S 34,076 1,5355 1,1875 0,9901 22,192
Jluokcuz cepbl SO, 64,059 2,931 2,267 0,97511 21,858
Jucynbhug CScs, | 76,131 3,47 (2,68) 0,9789 (21,94)
Cymsdux Ccos 60,07 2,721 2,104 0,9849 22,08
Meran CH, 16,043 0,7176 0,5549 0,99756 22,38
Auerunen (ethine) C.H; 26,038 1,1715 0,906 0,99162 22,226
Orunen (ethene) C,H, 28,054 1,2611 0,9753 0,99249 22,245
Oran C,Hs 30,069 1,355 1,048 0,99006 22,191
Mpomunen CyHs 42,08 1,9129 1,479 0,98145 21,998
Iponan C,H8s | 44,096 2,011 1,555 0,9783 21,928
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Oxonuanue mabnuyor 1

1 2 3 4 5 6 7
1,3-6yragucH C4Hs 54,0914 2,497 1,931 0,9665 21,664
1-6yren C4Hg 56,107 2,599 2,01 0,9631 21,587
Tpanc-2-6yren C4Hs 56,107 2,609 2,018 0,9596 21,508
Iuc-2-6yren 56,107 (2,611) (2,02) 0,9586 (21,49)
H3006yTen (2- C4Hs 56,107 2,599 2,01 0,963 21,585
METHI-IIPOTIEH)
n-Oyras C4Hjo 58,123 2,706 2,094 0,9575 21,461
H306yran (2- C4Hyo 58,123 2,697 2,066 0,9615 21,55
METHII-ITPOIIAH)

N-TIICHTaH CsHis 72,15 (3,452) 2,67) 0,9325 (20,9)
H3oneHTaH (2- CsHis 72,15 (3,426) (2,65) 0,9395 (21,06)
MeTun-0vyraH)
Heomnenran (2,2- CsHj» 72,15 (3,415) (2,641) 0,9428 (21,13)
| IA-METHIIIIPOTIAH)
n-rexcad CeHy4 86,177 (4,29) (3,315) 0,8966 (20,1)
n-renTaH C/His | 100,203 (5,48) (4,235) 0,8165 (18,3)
N-OKTaH CgHis 114,23 (6,72) (5,2) 0,758 17)
Benson CeHg 78,113 (3,74 (2,69) 0,932 (20,9)
Tomyon C/Hg 92,14 (4,88) 3,77 0,643 (18,9)
Kcunon CsHyp | 106,167 (6,85) (5,3) 0,691 (15,5)
Bopa (nap) H,O 18,0152 (0,654) (0,66) 0,941 1
JIMoKcua a3oTa NO; 46,0055 2,05 — — 22,442
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IIpunoxenue
(cmpaBouHOE)
Bubauorpadunsa
[1] ISO 2533:1975 Standard atmosphere
[2] ISO 2314:1989 Gas turbines — Acceptance tests
[3] ISO 5063:1978 Atomizing oil burners of the monobloc type — Testing
[4] ISO 6141:1984 Gas analysis — Calibration gas mixtures — Certificate of mixture
preparation
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YK 621.438:006.354 MKC 27.040

KiroueBble ciioBa: ra3oTypOHHHBIE YCTaHOBKH, BBEIOPOCHI BpPEXHBIX
BELIECTB C OTPAaOOTABIIUMHE ra3aMH, METOABI ONPENENeHUs BEIOPOCOB BPEIHBIX
BEIIECTB, KOHIICHTPALHSL
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