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MpeaucnoBue

1 MOATOTOBIIEH OTKpbITbIM aKLMOHEPHBIM 06LLECTBOM «Hay4HO-uccneaoBaTenbCkuii LIEHTP KOHTPO-
na U AMarHoCTUKKM TexHudecknx cuctem» (AO «HUL KO») Ha ocHoBe COGCTBEHHOrO NepeBoaa Ha PyCCKUM
A3bIK AHIMOA3bLIYHON BEPCUMU MEXAYHAPOAHOIO CTaHAapTa, YKa3aHHOTO B MyHKTE 4

2 BHECEH TexHuyeckum KoMuTETOM NO cTaHaaptusauumn TK 457 «KavectBo Bosayxa»

3 YTBEPXKOEH W BBEJIEH B IEMCTBUE lMNpukasom denepansHOro areHTCTea no TeXHUYECKoMy pe-
ryNnUPOBaHUIO U MeTponorumn ot 25 okTabpsa 2016 r. Ne 1514-ct

4 Hacrosawmi craHaapt uaeHTUIeH MexayHapoaHomy cranaapty MCO 13271:2012 «Bbibpocel cTa-
LIMOHAPHBIX MCTOYHMKOB. OnpeaeneHne MaccoBOi KOHLEHTpauuu Teepabix Yactuy PM,o/PM, 5 B 0TX0AAWMX
rasax. MiamepeHue npu BbICOKMX 3HAYEHUSIX MACCOBOW KOHLEHTPALIMU C NMPUMEHEHUEM BUPTYanbHbIX MMMNAK-
TopoB» (ISO 13271:2012 «Stationary source emissions — Determination of PM;o/PM, s mass concentration in
flue gas — Measurement at higher concentrations by use of virtual impactors», IDT).

MexxayHapoaHbii ctaHaapt paspaboran TexHuueckum komutetom TC 146/SC1.

Mpy NPUMEHEHUN HACTOSLLEro CTaHAapTa PEKOMEHAYETCA UCTONb30BaTb BMECTO CCbINIOYHOTO MEXAY-
HapOJHOIO CTaHgapTa COOTBETCTBYIOLMI €MY HALMOHANbHLIA CTaHAApT, CBEIEHUS O KOTOPOM MNpUBEAEHbI
B [IONONMHUTENbLHOM NpUnoxexnun OA

5 BBEJIEH BINEPBbIE

lMpasuna npumMeHeHUs Hacmosweeo cmaHdapma ycmaHoeneHbl 6 cmambe 26 ®edeparnbH0O20 3aKoHa
om 29 uwHs 2015 2. Ne 162-®3 «O cmaHdapmu3ayuu e Pocculickoli ®edepayuuy. MHgopmayus 06 usme-
HEHUSIX K HacmosuwiemMy cmaHdapmy nybnukyemcs e exe200HOM (110 cOCMOSIHUIO Ha 1 siHeapsa mekyuiezo
e00a) uHhopmayuoHHOM yKasamene «HayuoHanbHbie cmaHd0apmbly, a oguyuanbHbili mekem u3meHeHul
U ronpasoKk — 8 eXeMeCA4YHOM UHOPMaUUOHHOM yKasamere «HayuoHarnbHble cmaHlapmbl». B criyyae
nepecmompa (3ameHbl) Unu OMmMeHbl Hacmosaweeo cmaHfapma coomeemcemeyowee ysedomneHue 6ydem
onybnukosaHo 6 brnuxalilueM ebilyCKe eXeMeCA4YHO020 UHOPMayUOHHOZ0 ykazamerns «HayuoHanbHbie
cmaHOapmbi». Coomeememeyrowas uHgopmayus, yeeOOMIIeHUE U IMEKCMbl Pa3Mewyalomces makxe 6 UH-
gopmayuoHHOU cucmeme obuwieeo nosb30eaHus — Ha oguyuarnbHoM calime ®edeparnbHO20 azeHmemea no
MEXHUYECKOMY peaysiupoeaHuio U Memposoeuu e cemu UHmepHem (www.gost.ru)

© Crangaptundopm, 2016

Hacrosiumin craHaapT He MOXET ObITb NOMHOCTBLIO UITM YACTUYHO BOCTIPOU3BEAEH, TUPAXKUPOBAH 1 pacn-
POCTpaHeH B Ka4ecTBe 0huLManbLHOro u3aaHus 0es paspelueHus deneparnsHOro areHTCTBa Mo TEXHUYECKOMY
perynmpoBaHUIO U METPOSIOTUM
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BBeneHue

B Uensax konu4yecTeeHHoro onpeaenexus senuani PMqq u PM, 5 B BbIGpocax cTaumoHapHbIX UCTOYHNKOB
UNK YCTAHOBMEHNSA BKNaaa UCTO4HUKOB PMy n PM, 5 B aTMOCiepHOM BO3[lyxe HE0OX0AUMO N3MEPATL TOHKO-
AncnepcHble TBepAable YaCTULibl B OTXOAALLMX ra3ax npoOMbILLNEHHbIX UCTOYHUKOB.

Hacroawmin craHaapT onUCLIBAET METO/, U3MEPEHNSt MAacCOBOW KOHLIEHTpauuu PM;o n PM, 5 B cooTset-
CTBUM C KPUBLIMM pasaeneHus, Kotopble Obinm yctaHosneHsl B UCO 7708 [1] ana PM;g u PM, 5 B atmocdhep-
HOM BO3ayxe. MeToa OCHOBAH Ha NpuHUMNE pa3AerneHus NoToKa ra3a ¢ UCMOoNb30BaHMEM ABYXCTYNEHYATOro
BMPTYanbHOro MMNakTopa. 3TOT METOA NPUMEHSIIOT K 6onee BbICOKUM COAEPXKaHUSM NbINU, YEM COAEPXKaHUE,
NPU KOTOPOM UCMNOSb3YIOT KAaCKaZlHble MMNAKTOpPbl, OCHALLIEHHbIE NNAaCTUHAMMU.

Meton nsmMepeHun No3BOMAET OJHOBPEMEHHOE onpeaeneHne coaepxanua PM,, n PM, 5 B BbiGpocax.
Mertoa npegHasHayeH Ana uamepeHust BHYTpU TpyObl CTaLMOHAPHLIX UCTOMHUKOB BbIOPOCOB C BO3MOXHbLIMU
peakyMoHHbIMK razamMmu U/unu napamu BoAbl.

Bknaj B BbIOPOCHI CTALIMOHAPHBLIX UCTOYHUKOB coaepkanna PMy, n PM, 5 B atMocepHOM Bo3ayxe
KnaccuuLMpyIoT Kak NepPBUYHbIA U BTOPUYHbIN. Te BbIOPOCHI, KOTOPbIE CYLLECTBYIOT B BUAe TBEPAbIX 4acTuly
BHYTPYM TPYyObl C OTXOASALLIMM ra30M U KOTOPbIE UCMYCKAIOTCA HENOCPEACTBEHHO B BO3AYX, MOXHO CHUTATH «MEPBM-
YHbIMWY. BTOPUYHBIE YaCTULbI COCTOAT M3 TE€X BLIOPOCOB, KOTOPLIE (POPMMUPYIOTCA B OKPY>KalOLLEM BO3-
Ayxe u3-3a XMMu4Yeckux peakuui B atMmocdepe. TexHuka U3MepeHuin B HaACTOALLEM CTaHAapTe He MO3BO-
nAeT u3MepuThb BKNag BbIOPOCOB AbIMOBbLIX ra30B B (hOPMUPOBAHME BTOPUYHBIX TBEPABIX 4aCTUL, B aTMOCdep-
HOM BO3Jyxe.
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HAUUWOHANBbHBIAN CTAHOAPT POCCUMNCKOWN OEAEPALUUMNU

BbIBPOCbI CTALIMOHAPHbBIX UICTOYHUKOB

OnpepeneHne MacCOBOM KOHLIEHTPALMK TBEPAbIX YacTULL PM,¢/PM, 5 B oTXOAAWMNX ra3ax. U3smepenune
NPU BbICOKUX 3HAYEHUAX MACCOBOM KOHLIEHTPALMU C NPUMEHEHUEM BUPTYaSibHbIX MMNAKTOPOB

Stationary source emissions. Determination of PM;,/PM, 5 mass concentration in flue gas.
Measurement at higher concentrations by use of virtual impactors

Nara BBegeHna — 2017—12—01

1 O6nacTb NpUMeHeHus

Hacroawuii craHgapr onpeaensieT CTaHAapTHLIN pedepeHTHbI MeToa AN onpeaeneHns MacCcoBOK
KoHUeHTpauun PM; u PM, 5 B BLIOpOCaxX CTaLMOHAPHbLIX UCTOYHMKOB C UCMOMNL30BAHUEM ABYXCTYMNEHYaTbIX
BMPTYanbHbIX UMNAKTOPOB. MeToa namepeHust NnoaxoauT Ans U3MEPEHUn MacCoBON KOHLIEHTpAaLUUK 4acTuLl B
Tpybe ¢ oTxoasLwmM razom. MeToz Takoke MOXET ObITb UCMONB30BAH ANSi OTXOASALLETO rasa, KOTOPbIN COAePXUT
BbICOKOPEaKLMOHHbIE COeAMHEHUS (HanpUMep, Cepy, XNOpP, a30THYIO KUCIIOTY) NPU BLICOKOW TeMnepaTtype unm
BbICOKOI BIAXXHOCTW.

HacTosAwmii ctaHaapT NPUMEHSIIOT K BLICOKMM coAepXaHuaM nbinu. KpynHble YacTuubl pasaensior Ha
conne ¢ apPeKTOM He3HaUMTENbHOIO OTCKOKA M 3axBaTa YNOBMEHHbIX KPYMHbIX YacTuy,. Mo Ton xe npuunHe
[I0CTaTOYHO OrpaHUYeHbl MOMEXM, BO3HUKAIOLLMUE U3-3a BbICOKOTO COZIEPXKaHUs B razax unu Bbibpocax.

Hacrosawwmin ctaHgapT He NPUMEHSIIOT AN onpeaeneHus obLwero MaccoBoro CoAePXKaHuA nbinu.

2 HopmaTuBHbIe CCbINIKU

B HacTosilwem cTaHgapTe UCnonb3oBaHa HOPMAaTUBHAA CCbINKA Ha CREeAYIOLLIMA MEeXAYHAPOAHbIA CTaH-
Aapt. [insi HeaaTMpoBaHHOM CCbINKU NMPUMEHSIOT NOCNEAHEe n3gaHne CChINOYHOrO CTtaHaapTa (BKNo4as ero
U3MEHEHMSA).

1ISO 12141, Stationary source emissions — Determination of mass concentration of particulate matter (dust)
at low concentrations — Manual gravimetric method [BeiGpoch! cTauuoHapHbIX UCTOYHUKOB. OnpeaeneHne mac-
COBOMI KOHUEHTpaUun Teepabix Yactuy, (Nbinn) NPU HU3KNMX KOHLEHTpauusx. Py4Holi rpaBuMeTpuyecknin metoa]

3 TepMuHbI U onpepeneHusn

B HacTosiLeM CTaHaapTe NPUMEHEHbI CreayoLiMe TePMUHbLI C COOTBETCTBYIOLLMMU ONpeaeneHNnsIMu:
3.1

aspoavHamuyeckuii anametp (aerodynamic diameter): [luametp cdhepsl MNOTHOCTLIO 1 r/eM®, oBna-
AaloLUmnii 0ANHAKOBON NPEAENbHON CKOPOCTbIO 38 CHET CUIbl rPaBUTaLMM B YCIIOBUAX CMIOKOWHOTO BO3AyXa 1
npv npeobnagaoLmx 3Ha4eHUAX TeMneparypbl, AaBNEHUA N OTHOCUTENBHOW BIIXKHOCTY.

MpumedaHue—AaantupoaHo U3 MCO 7708 [1], cTaTbs 2.2.

3.2

dunerp TOHKOM ouncTkm (backup filter): Mnockuin punstp, ucnone3yemslii 419 ynasnuBaHusA pakLum
PM, 5.

(UCO 23210:2009 [7], craTbs 3.2.3)

M3paHue ocbuumanbHoe
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3.3 bunetp ana ynaenueaHuaA (collection filter): Mnockun punerp, MCnonb3yeMblil ANA ynaBnuBaHus
KPYMHbIX YacTul,.

3.4

koappuumeHT KaHHuHrema (Cunningham factor): MonpaBoYHbli KOIPADULMEHT, MPUHUMAIOLLIMIA BO
BHUMAaHMEe U3MeHeHWe BO B3aUMOAENCTBMN Mexay YacTuuamm 1 rasoBoin dasoil.

(NCO 23210:20009 [7], cTaTtba 3.1.7)
MpumevyaHune—CMm A2

3.5

aunametp npockoka (cut-off diameter): AspoguHammuyecknin anameTp, NPU KOTOPOM 3P PEKTUBHOCTb
pasaeneHust B umnakTope cocrasnset 50 %.

(UCO 23210:2009 [7], craTbst 3.1.2)

MpuMedaHKe— PasgeneHre YacTuy B peasibHbIX MMNakTopax He UAearnbHO, U 3TO OTPaXaeTcs Ha KPUBLIX
pasgeneHus, aHanorMyHbIX KoMBLIM B NpUMepe, NpuBedeHHOM Ha pUCyHKe 1.

A %A
100
1 /
~
80
60
40
2 /
20 N\
0 T T >

|
0 15 20 25 30 35 40 dy, mm

A — apheKTUBHOCTL pasaeneHns; d,, — adpoauHaMUYeckuin AuameTp;
1 — npeanbHoe pasaerneHue; 2 — peanbHoe pasgerneHue
PucyHok 1 — 3dpdeKTMBHOCTL pasaeneHna umnakropa B 3aBUCMMOCTHN OT a3pofiIMHaMUYECcKoro AuameTpa d, (agantu-
posaH 13 UCO 23210:2009 pucyHok 2, [7])

36

aepxarenb ¢punsrpa (filter holder): flepxxarens noanoxku, NpeaHasHaYeHHbIN AN noaaepxku unetpa,
npu 3TOM aHanu3y (B3BELUMBAHWIO) MOANEXUT TONbKO 0CaaoK Ha hunbrpe.

(NCO 15767:2009 [4], cTaTba 2.4)

3.7

u3MepuTenbHas NIIOCKOCTb, NNOCKOCTbL oT6Opa npo6 (measurement plane, sampling plane): Mno-
CKOCTb, NepPNeHANKYNsSIpHasn K OCu rasoxoaa B mecre otéopa npo®.

(UCO 23210:2009 [7], craTss 3.3.3)

3.8

u3MepuTenbHaa cekuua (measurement section): ObnacTb B razoxoge, BKMKYaWOLLAA U3MEPUTESb-
HYHO(bI€) NNOCKOCTL(M) U CEKLIMM BXOAHOIO U BbIXOAHOIO OTBEPCTUN.

(UICO 23210:2009 [7], cTatbs 3.3.2)
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3.9

MECTO u3MepeHusi, mecto NpobooTdbopa (measurement site, sampling site): Mecto B rasoxoae B
obnactu namepuTenbHOI(bIX) NNOCKOCTU(EN), BKMIOUAIOLLEE KOHCTPYKLIMOHHOE M TEXHMYECKoe 06opy10BaHue.

MpuMeyaHne— MecTo U3MEPEHUSI COCTOUT U3, HaNpUMep, pabounx NIoLaAoK, U3MepUTENbHBLIX MOPTOB,
cucTeM obecneyeHns 3NeKTPONUTaHMS.

(NCO 23210:2009 [7], 3.3.1)
3.10

PM, 5 (PM, 5): HacTuubl, KOTOPbIE NPOXOAAT YE€PE3 CENEKTUBHLIE MO pasmepy conna ¢ 50%-Hoii addex-
TUBHOCTbLIO NMPOCKOKA MNPpU a3poAnHaAMUYEeCKOM AuaMeTpe 2,5 MKM.

MpuMedaHune—PM,s COOTBETCTBYET «<HOPMATUBY MOBLILIEHHOTO pUcKa No pecnupabenbHoii ppakyumny», kak
onpeaeneHo B UCO 7708:1995 [1], 7.1.

(MCO 23210:2009 [7], craTbs 3.1.4)
3.1

PM,, (PM,q): YacTuupl, KOTOPbIE NPOXOASAT Yepe3 CenekTuBHbIE No pa3Mmepy conna ¢ 50%-Hoii addek-
TUBHOCTbIO NPOCKOKa Npy aspoauMHamMmmuyeckomM guamerpe 10 Mkm.

Mpumeuyanune— PMy COOTBETCTBYEeT «HOpPMATUBY NO TOpaKarbHOW dpakuun», kak onpejerieHo B
MCO 7708:1995 [1], pasgen 6.

3.12 yncno PeinHonbaca, Re (Reynolds number, Re):
_pvi

Re N

rAe p — MaccoBasi NAIOTHOCTb;
V — CKOpOCTb rasa B COnne YCKOPEeHUs YacTul;
| — anuHa;
N — AUHaMU4YecKast BA3KOCTb.

MpuMmeyvyaHunsn
1 AgantupoaHo n3 CO 80000-11:2008 [8], 11-4.1.
2 «be3pasmMepHbIi» napaMeTp (NapaMeTp ¢ pa3MepHOCTbIO 1), ONUCLIBAKOLLMIA YCIOBUS NOTOKA.

3.13 yucno Crokca, St (Stokes’s number, Sf):
St= pO,P'dge'Cm'v
9n-D,
TA€ pop — MACCOBAst NIMOTHOCTb, 1 r/cm?;
d2, — aspoAMHaAMUYECKUIT AUAMETP, M;
C., — koadpPuumeHT KaHHuHrema;
v — CKOPOCTb Fa3a B CONe yCKOPEHUs YacTuL, M/C;
N — AWHaMu4eckas BA3KOCTb rasa, Ma-c;
Dy — AMaMETP YCKOPUTENBLHOTO COMMa YacTul, M.

MpumevaHnsa
1 ApantuposaHo u3s UCO 23210:2009 [7], B.2.

2 «Be3pa3smepHblit» nNapaMeTp AN ONpefenieHHOro MHCTPYMeHTa (NapaMeTp C pasMepHOCThIO 1), ONMUCHIBALOLLMiA
Mepbl MHEPLIMOHHOTO ABUXEHWUS YacTULIbl B ra30BOM NMOTOKE BENU3N NPenaTCTBUS.

3.14 conno yckopenus yactuy (particle acceleration nozzle): YckopurensHoe conno, Ucnonb3yemoe
ANA YCKOPEHNA 3arpy>XeHHOro YyacTuuamm ras3a nepea pasgeneHueM B Comnre Ans ynasnMBaHus 4acTull.

3.15 conno ana ynasnuBaHua yactuy (particle collection nozzle): HakonutenbHo€ CONNo, UCNonb3ye-
MOe Ansi pasaeneHus KpynHbix 4acTuy,.
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4 O003Ha4YeHNA U COKpaLleHUs!
4.1 O603HaYeHus

A — 3O(PEeKTUBHOCTb pa3feneHus;

Cm — KO3(ppULmMeHT KaHHUHrema;

Dy — AVaMeTp Comnsia YCKOPEHMUs YacTuLl;

D, — anameTp conna Ans ynasnuBaHusa 4actuu;

Iy
Mer0

Mey?

N—

n—

Pamb —

Pn
Pst

qv
v,
dw
Qv

aspoanHaMUYECKUi AUaMeTp;

BHYTPEHHUI JMaMeTp BXOAHOIO COMna;

AnameTp NpPOCKOKa;

Homep cepun 1,2,3,..., m ans uaeHtTudukauumn dpakuyum yactuy (2,5 MkM, 10 Mkm);
HOMep anemeHTa cepumn 1,2,3,..., n;

ANWHa conna MMnakTopa;

Macca 4acTuL Ha PUnbLTPe TOHKON OYNCTKY;

Macca yactuu Ha puneTpe AN ynasnuBaHUA BTOPOW CTaguu pasfaeneHus;
HOMEp COMnna MMNakTopa;

HOMEpP CABOEHHbIX M3MEPEHWUN;

aTMmocdepHoe AaBreHue B MECTE M3MEPEHNN;

HopMansbHoe aTMocepHOE AABMEHUE;

pasnunyne mexagy cratudeckum gasneHnem B nonepeyvyHom CEHeHUun n aTMOCd)eprIM AaBneHnem
MecTa USMepPEeHNs;

06BEMHbIV pacxoa Npu pabounx ycrnoBusx;

00BbEMHbIN pacxoj Npu CTaHAAPTHLIX YCIOBUAX U ANIst CYXOro ras3a;

00ObEMHBIN pacxog Yepes consno npu pabounx ycrnoBusax Ana obLero noToka;
06bEMHbIN pacxoa vYepes conmno npu pabounx ycnosusix anst NO6OMHOrO NOTOKA;
06bEMHbIN pacxo Yepes conno npu pabounx ycrnoBusix Asisi OCHOBHOTO NOTOKA;
yucno PerHonbAaca;

yucno CTokca OTHOCUTENBLHO CPEAHEro AuamerTpa;

paccTosHUe Mexay KOHLOM COMna yCKOPEHUS 4acTuL, U BEPLUMHON Consa Ans ynasnuBaHus;
Temneparypa rasa;

CcTaHgapTHasa TemMneparypa;

cTaHdapTHasa HeonpeaeneHHOCTb B CABOEHHbLIX U3MEPEHUSIX;

CKOPOCTb rasa B COMfe yCKOPEHUs YacTuu;

CKOPOCTb OTXOASALLETO rasa;

00bem npobbl NpU CTaHAAPTHLIX YCIOBUAX W Arsi CYXOro rasa;

MaccoBas KOHLEHTPALMA BOASHOIO Napa npu CTaHAAPTHLIX YCNOBUSIX U G CYXUM Fra3oMm;
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Ypm,, — COAEPXaHue PM, 5,
Vpu,, — COAEPXKaHNE PM;q;
Y1; — I-€ 3HaYeHne coaepxaHns NepBoil USMEPUTENBHON CUCTEMBI;
Y2, — i-& 3Ha4YeHue coaepxaHusi BTOPON U3MEPUTENBHOI CUCTEMBI;
N — AMHaMM4eckas BA3KOCTb rasa;
Pn,H,0y — MNOTHOCTL BOASHOTO Napa rpu CTaHAAPTHbIX yCMOBUAX;
Pop — MAOTHOCTb YacTuL (1 r/em?);

¢ — OTHOLLEHue no6oYHOro NOTOKa Ha aTane UCnonb30BaHWA umnaropa.

4.2 CokpalweHus

STO — DUNLTP TOHKOW OUUCTKM;
®Y1 — hunsTp AN ynaBnuBaHus NEPBON CTaAUU Pa3AEneHus;
Y2 — punbTp ANS ynasnuBaHUA BTOPOW CTaauMN pasfeneHus.

5 OCHOBHbI€ NPUHLUMNbI
5.1 O6LWKe nonoxeHus

Mpn N3MepeHnn YacTuL MOXHO BblAEMNUTb TPU OCHOBHBLIX (PU3UYECKMX CBOMCTBA:

- MacCOBYIO KOHLEHTpaumio (Hanpumep, o6Lyto neinb, PM;g, PM,5) U pacnpeaeneHme maccoBbix
pakuuii;

- CHETHYIO KOHLIEHTpaLuio YacTuL, U pacnpeaeneHne Yyactuy no pasmepam B psaabl;

- Mopdponoruto yactuy, (Hanpumep, popmy, LIBET, ONTUYECKUE CBOMCTBA).

Maccosyto koHUeHTpauutio PMyo 1 PM, 5 onpesensior ¢ NOMOLLbIO CENEKTUBHOTO NO pa3mepy pasje-
NEHUA B3BELUEHHbIX YacCTuUL, B OTXOASALLUMX razax ¢ MCNoNb30BaHUEM Pa3NUYHBIX UHEPLIMOHHBIX NapaMeTpoB
yacrul.

Hacroswmit ctaHgapT ycTaHaBNMBaeT METO4 U3MEPEHUA ANs ONpeaeneHUs BbICOKOW MacCOBOMN KOH-
ueHTpauuu PMg u PM; 5 C UCNOMNb30BaHUEM ABYXCTYNEHYATLIX BUPTYanbHbIX UMNAKTOPOB, OCHOBAHHbIX HA
npuHUune pasaeneHusi ra3oBoro NoToka 6e3 MMNakTOPHbIX NNACTUH U € 3P HEKTOM HE3HAYMTENLHOTO OTCKOKA
1 3axBaTa yNoBMEHHbIX KPYMHbIX YaCTULY.

5.2 Teopus BUpTyanbHbIX UMNAKTOPOB

PazgeneHue no pasmepy Ha sTarne Ucnonb30BaHUs BUPTYansHOr0 UMNAaKToOpa OCHOBAHO HA UHEPLIMOHHBIX
napaMeTpax YCKOPEHHbIX U 3aMeArieHHbIX YacTul, B NoToke rasa. MpuHuMn AencTBuA, CTaaun pasaeneHns
M OCHOBHbIE MapameTpbl, ONPEAENSIOLLME NPOBEAEHUE pa3ieneHusl, NPUBEAEHbI HA PUCYHKE 2.

CTaausa pasaeneHusi COCTOUT, B CBOel 6a30BOI Cxeme, U3 yCKOPUTENbHOTO COna koakCuanbHO OpueH-
TUPOBAHHOIO K YacTuLam 1 conna ans ynasnuBaHus, AuameTpbl KOTOPbIX 0603Ha4eHbl kak Dy u D4 cooTBeT-
CTBEHHO (CM. PUCYHOK 2). a3, cogepxalluii YacTuupbl, BXOAUT B COMNMA U YCKOPAETCA B 3aBUCUMOCTHU OT Dy
n obLero pacxoaa, npyu 8TOM YacTb NOTOKA HANPABNSETCA B CONNMO AN ynasnueaHua yactul. Pacxoa, uepes
CONNo ANsi ynaBnMBaHWA YaCTUL, KOTOPbIW Ha3biBAETCA NOOOYHBLIM PACX0[0M, COCTaBNSAET NPUONU3NTENBLHO
10 % ot o6wero notoka. OCHOBHAaA ppaKLmMA U1 OCHOBHOW NOTOK NepeHanpasnaeTcs u 0TBOAUTCA OT conna
ANS ynaBnuBaHus yactuy. CneaoBaTensHo, YacTulbl, UMEIOLLME AMAaMETP BhILLE ONpeaerneHHOro aspoau-
HaMu4eckoro pasMmepa (pasMmep NPOCKoKa), onpeaensitoTcs B n0604YHOM NOTOKE, NONyYEHHOM connamm Ans
ynasnuBaHus Yactuu, u cobupatwTcs Ha duneTpe. TOHKOAUCNEPCHbIE YaCTULbI pa3sMepoM MeHee pasmepa
NpPOCKOKa OCTAlOTCA B OCHOBHOM MOTOKE W HaNpaBnsioTCA Ha CrieayoLLyto CTaauio pa3aeneHus.
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1 — COMI0 YCKOPEHMUS YacTuLy, 2 — COMMo ANs yNaBIUBaHUs YacTuL, 3 — TPaeKTOpUN M3MepseMbiX MEeNKoAUCNEPCHBIX YaCTULL;
4 — TpaeKTopWM KPYMHbIX YacTUL; 5 — HanpasneHue NoToka; D, — AuameTp Conia yCKOpeHUs yacTuy, D, — auameTp conna aAns
ynaBnuBaHUs YacTuLy, /o — AnMHa Conna UMMaKkTopa; § — PaccTosHE MeXAY BbIXOAHBIM OTBEPCTUEM COMMa YCKOPEHUS YacTuL
11 BXOAHLIM OTBEPCTUEM COMMa ANA YNaBnMBaHUS YacTUL; gy — OBLUMIA pacxod; g4 — NOBOYHBIN PACXOS; gy, — OCHOBHOW pacxoa

PucyHok 2 — MpuHLUN yCTPONCTBa BUPTYanbHOro UMNakTopa

MposeaeHune ctagun pasgeneHus XxapakTepusyoTcs ¢ KpuBbiMU pasaenenus. Beuagy onpeaeneHHbix xa-
pakTepuCTUK NpoLecca pasaeneHns Bcerga npucyTCTBYIOT OCTaTOUHbIE YacTULbl pa3mepoM GOosbLIE U MEHbLLIE
pa3mepa npockoka NoGOYHOro NoTokKa.

CTaguio pasgeneHuna onpeaensaoT ¢ AMamMeTpoM NPockoka dgg. [nsa yactuy ¢ 3TUM aspoaUHAMUYECKUM
AnameTpom aPheKTUBHOCTL pasderneHnss Ha aTane UCrnonb30BaHus umnakropa cocraenser 50 %. Ouametp
NpoCKoKa dsg BLIMUCAAIOT N0 hopMyne

o Sty n-D3
dso = 4p0p Cr Gvo M

rae Stso — 4ncno CTokca no OTHOLLEHWIO AnameTpy Npockoka dsg AN ONpeAeneHHoro UHCTPYMEHTA;
N — AWHaMUYecKas BA3KOCTb rasa;
Qyo — 06N 06LEMHBIA PacxoA Yepes conno npu paboyunx yCcrnoBUsXx;
Dy — OMaMeTp YCKOPUTENLHOrO Conna yactuu;

Po,p — NNOTHOCTb YacTuu, 1 r/cM® (MHEPLMOHHBIN AUaMETP NPOCKOKA NPUBEAEH C TOUKU 3pEHUS a3poau-
HaMU4eCKOro gMamMmeTpa);

C,, — koadpduuneHT KaHHuHrema.

K noctpoeHunto n npumeHeHunto popMynbl (1) OTHOCATCA cneayoLume yCrnoBus:

a) Npy NNaHWpoBaHUKU CTaaunii pasaeneHus 3HaveHune Stsy AomkHO cocTasnsAaTh [10] 0,4 < Sfyy < 0,5;

b) oTHOLLEHME pacCTOAHMA MeXay KOHLIOM YCKOPUTENBLHOMO Consa 4yacTul M Havanom conna ans ynas-
NMBaHUA YacTuL, S K AMamMeTpy YCKOPUTENbHOro conna Dy AOMKHO ObiTh 0,8 < §/D,< 2;

C) OTHOLUEHWE ANUHbI COMMna YCKOPEHUS YacTuL, fy kK AunameTpy Dy AOMKHO BbITb Iy / Dy < 2,5;

d) oTHOLLEHME AnameTpa conna Ans ynaBnWBaHWA YacTul Dy K AWAMETPY COMMa yCKoOpeHus Yactuy Dy
AOIMKHO 6biTb D4/ Dy=1,33;

e) uncno PeitHonbAca Re Ansi noToka rasa B COMNME yCKOPeHUs YacTul A0MmkHO BbiTb B o6nactu namu-
HapHoro notoka 100 < Re < 3000.

6



FOCT P UCO 13271—2016

6 Cneumndmkaums AByXCTYNeH4YaToro BUPTyaribHOro MMnakropa

6.1 O6wume noHATUA

Hacrosiumin ctangapT onpeaensieT ABYXCTYNEHYaTbIA BUPTYarbHbIA UMNAKTOP AMA ONpeaeneHmsa Mac-
COBOW KoHUeHTpauuu PM,, u PM, 5 [10].

MpuHUMN AeiCTBMSA ABYXCTYNEHYATOr0 BUPTYArbHOIO MMMNakTopa BKMOYaeT B cebs npoBefeHue AByX
cTaguii pasgeneHus. Ha nepsoii ctagum OTAENsIIOTCA caMble Bonblune YacTuubl C UCMONb30BaHUEM conna
AnA ynaenuBaHua dactuy. KpynHble YyacTuubl ynasnuBalOTCA Ha NNOCKOCTU punbrpa. YacTuubl MEHbLUEro
pasMepa HanpaBnsaTCA Ha CneayoLLyo CTaauio.

OByXCTyneH4aTblii BUPTyarnbHbIA UMNAKTOP PasfensieT YacTulbl Ha cnegyrowme Tpu pakuun:

a) YyacTuupl C aspoguHamuyeckumu guamerpamu 6onee 10 Mkm (Nepeas cTagus pasgerneHus);

b) yactuubl ¢ aspoguHamuyeckumm guamerpamu ot 10 1o 2,5 mMkm (BTopas Ctagus pasaeneHus);

C) YacTuubl C a3poAMHAMUYECKUMU AnaMeTpaMu MeHee 2,5 MKM ((PMnbTP TOHKON O4NUCTKM).

Macca PM; 5 cooTBeTCTBYET (hpakuuu ¢), Macca PM,q COOTBETCTBYET CyMMe dppakumii b) 1 ¢). dpakums
C aspoMHamMnyeckuMmn anametpammn 6onee 10 MKM, HE UCMOSL3YIOT ANS OLEHKU AaHHBIX N0 PMg 1 PM, 5.

6.2 KpuBble pasgeneHus

Kpuseie pasaenexnsa PM;q n PM, 5 npu uamepernn BeIGPOCOB A0MXHbLI COOTBETCTBOBATHL KPUBLIM pasae-
nexust PMo n PM, 5, npuseaexHsiM 8 UICO 7708 [1] Ans COOTBETCTBYIOLLMX ANAMETPOB YacTuLL (CM. PUCYHOK 3).
Craaun pasaeneHust BUPTyanbHOro umnakropa ans PMqg u PM, 5 fomkHbl BbiTh paspaGoTaHbl TakuM Cno-
co6om, 4ToBbl kpusble PM4g 1 PM, 5 oTBeUanu TpeGoBaHnaAM 3dhdeKTUBHOCTU pasaeneHnst, yCTaHOBMNEHHbIM
B Tabnuue 1. JonyCcTumble OTKNOHEHUS, YCTAaHOBMNEHHbIE B Tabnuue 1, npeacrasnsaloT cobon abcontoTHbIe
NPOLEHTbl OTHOCUTENbLHON 3PP EKTUBHOCTHN pasaeneHuns, ycraHosnenHon 8 UCO 7708 [1].

A %A
100
90
80-
70
60 1
50
40- 2
30
20
10

»

0 T T T T T T T >
25 50 75 100 125 150 17,5 20,0 d,, MKm

A — cTeneHb pasaeneHusn; dye — a3pPoANHaAMUYECKMIA ANaMeTP; 1 — HOPMaTUB NOBLILLIEHHOTO pUcka no pecrnupabenbHon
Ppakunmn (PM,5); 2 — HopmaTHB No TopakanbHoN dpakuum (PMg)

Pucynok 3 — Kpuseble pasagenenus PMyo n PM, 5, onpegenentsie B UCO 7708 [1]

Tabnuuya 1 — OddeKTUBHOCTL pasfeneHns ANa cTagnil BUPTYyanbHOro uMNakTopa ¢ AoNyCTUMbBIM OTKIIOHEHUeM

AvameTp vactuy, Ctagmns PMyqg Cragua PMys

Bonblue 3 Mkm Honyctumoe oTknoHeHune = 10 %

MeHbLle 3 MKM HonycTumoe oTKNoHeHne + 5 %
Bonblwe 1,5 Mkm [onycTMmoe oTKMoHeHue = 10 %
MeHsbLue 1,5 MKM [onycTmoe oTKMoHeHue + 20 %
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6.3 MNpoeepka KPUBLIX pa3aeneHun

XapakTepucTuku pasgeneHus Ha BUPTyanbHOM UMMAKTOPEe AOMMKHbI ObiTb OLIEHEHbI NPOM3BOAUTENEM
ANs KaXAon craguun, ans noaTBEPXAEHUS COOTBETCTBUSA KpUTepusiM 3cheKTMBHOCTH, OnpeaeneHHbIM B 6.2.
MpoBepka NpaBuIIbHOCTM AOMKHA ObITb BLINONIHEHA UCTILITATENLHOM NabopaTtopueli ¢ 06LLUENPUHATON CUCTEMON
ynpaBneHus1 Ka4eCTBOM.

MpumMeyaHune —TpeboBaHuA k UcnbITaTenbHBIM NabopaTopusiM onpegeneHsbl, Hanpumep, B MICO/M3BK 17025 [5].

CreneHb pa3aeneHus B BUPTYanbHOM UMNAKTOPE AOIMKHA ObITh ONpeaeneHa nyTem NpoBeaeHnA akcne-
PUMEHTOB C MOHOAUCIIEPCHBIM a3P030f1IeM ANSA KaXAO0W CTaguu, HanpuMep ONEMHOBOI KUCNOTOW, Nonu-anbda-
onecguHoM unu guoktundranarom [10] — [12], nonMcTuponbHbIM naTtekcoM [13] unu cTeknAaHHbIMKU Che-
pamu [14] pasnuuHbix AMameTpoB B aAuanasoHe oT 1 4o 20 mkm. MeHepupoBaHue asapo3onsa 4OMKHO ObiTb Bbl-
MOJIHEHO C UCTMONb30BAHUEM MEXAHUYECKNX NNU ANEKTPUYECKUX METOZOB C yCUNUTENEM (CM. npunoxexne H).

Ona cragun otaeneHna PM, 5 10mkHbI GbiTb NPOBEIEHbI UCTILITAHUSA, MO KpaiHen mepe, ¢ Yactuuamm
LecTu pa3nuuHbix guametpos ot 1 o 10 mkm. [insa ctaguu otaenenus PM,, AomkHbI ObiTh NPOBEAEHbI UC-
NbITAHUSA, NO KPaHel Mepe, C YacTULLAMU LLECTU PasnMyHbIX AuameTpoB ot 2 A0 20 MkM. B o6oux cnyvasx
ANaMeTpbl YacTUL, AOMKHLI ObITb pacnpeaeneHbl N0 BCEMY AMana3oHy AvameTpa npockoka. OauH u3 aTux
AWaMETPOB YacTuL AOIDKeH ObITb GrU3KUM K AMAMETPY NMPOCKOKA HACTOSNLKO, HACKOMbLKO 3TO BO3MOXHO.

3Hauenus uucna Ctokca Sty ANA CTaauii pasaeneHns B UMNakTope Yyactuy auamerpamm 2,5 n 10 Mkm
Npu UCNbITAHUK ANA ONpeAeneHus AuaMmeTpa NPOCKOKa AOIDKHbI ObITb BbIMMCIIEHBI HA OCHOBE 3KCNEPUMEH-
TanbHbIX A4aHHbIX U popMynbl (1).

3 heKkTMBHOCTL pasgeneHus u onpeaeneHHble 3HayeHus yucna Ctokca cnegyet 3af0KyMEHTUPOBaTh.

6.4 YcnoBus akcnnyarauum

6.4.1 O6wuii noagxon

[ns cooTBETCTBUA 3aAaHHOMY Npeaeny B OTHOLLUEHWM AuaMeTpoB yactuy 2,5 n 10 MkM umnakTop aon-
»eH paboTtaTb G MOCTOAHHOW BENUMYMHON OOBbEMHOro pacxoja, OnpeaeneHHon 3apaHee. [ing BUPTYanbHOro
MMnakTopa BenuyuHa 0O6bEMHOr0 pacxoja 3aBUCHT TONbLKO OT YCNOBUIA OTXOASILLETO ra3a U €ro BbIMUCHISIOT,
Kak ykasaHo B 6.4.2 1 6.4.3.

6.4.2 NMepeMeHHbIe ONA BbIYUCIIEHUA 06BEMHOr0 pacxoga npo6bl UMNakropa

[ns BblMMCNEHUst 0GLEMHOTO pacxoda Npodbl HEOOXOAUMBI CrEAYIOLLIME NEPEMEHHBIE:
a) cocTaB rasa;

b) napameTpsl rasa;

C) CKOPOCTb rasa.

6.4.3 O6bLeMHbIN pacxoa NPooLI U FIMHUKN BCAaCbIBaHUA

TpeGyemblii 06LMIA 0OBLEMHBIN pacxod KaKAOW CTaaum ¢y,; B YCNOBUAX IKCNNyaTauumn BbIYUCAAIOT NO
dopmyne
_ 9m Dy~ Stsg;-n-N;

Gy = , @
v 9d§0v, “Crni Pop

rae i — uaeHtTudukauua dpakuyum yactuy (f = 2,5, 10 Mkm);

D, ; — nuameTp conna MMnakTopa (KOHCTaHTa),

Stsg — umcno Ctokca (KOHCTaHTA);

1| — BAA3KOCTb rasa;
N; — KonmuyecTBo COMn MMNAaKTopa (KOHCTaHTa);

dsp; — AMaMeTp NPockoka 4acTuy (50%-Hoe sHayeHne pasaeneHns Ha Conne; KOHCTaHTa);
Cynj— ko3dhnumeHT KaHHuHrema ans dpakumm yactuy J/;

Pop — NANOTHOCTB YacTuy, 1 ricm>.

OGbeMHbIN pacxoa Ans 06enx cTaaui BbIMUCHIAIOT OTAENbHO. OObEeMHbIN pacxoa Npobbl Gy, B ABYXCTY-
NeH4YaToM BUPTYaNbHOM UMMAKTOPE MMEET CrieayioLee COOTHOLIEHNe
9v=qv 10 mm - ®

N3meHeHne 06bEMHOIO pacxoaa BCacCbiBalOLLEW NIMHUKU B [BYXCTYNEHYaToM BUPTyanbHOM UMNAaKTope
NoKa3aHO Ha PUCYHKE 4 U MOXET BbITb ynpoLeHo no copmynam (4) — (6).

8
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BxogsiLuuia noTok

Ay = v, 10 mkm v

BcacbiBaembliii NOTOK
Crapus PMy, ——"  Gv1, 10 M V10 mw = T, ¥4

Bxopsuun noTok

qV, 2,5 MKM \

BcackiaeMblil NOTOK

Cragus PM - _
25 qv1, 2,5 muN2,5 mm= G, ov2

vz, 25 o N 2,5 mam = Gv, 01O l BcacbiBaeMblid MOTOK

PucyHok 4 — CxemaTu4HOE npeacTaBneHne o6LeMHOro pacxoda B ABYXCTYNeHYaToM BUPTYarsHOM UMNakTope

Qv oy1 = €10 wiaa - v 10 mkw = Qv 10 k= GV 2,5 wian » @

Qv oy2 = €25k - v 2,5 wkw » ®)

Qv, o10 = (1= &2.5 ww) GV 25 i » ®
e qy — OBLbeMHbIi pacxog Npobbi;

Qv 25w — BXOAALLMI 0GbEMHBIN pacxoa Ha ctagun PM, s;
Gy, oy1 — BCacbiBaeMblit 0GbEMHBIN pacxoa Ha ctaguu PMyg;
Gy, oy2 — BcacbiBaeMblit 0GLEMHBINA pacxoa Ha ctaguu PM, s;
Gy, oTo — BCAaCLIBaeMblit 00bLEMHbIN PacXos UmLTPA TOHKOW O4MCTKY;
Q1 10wk — NOBOYHBIN NMOTOK Yepes conno Ha cragun PMo;
N 10w — HOMEp comnna umnakropa Ha cragum PMyq;
Q1 2, 5w — NOBGOYHBIA NOTOK Yepes conso Ha ctagun PM, g;
N, 5w — HOMEP COMMna uMnakropa Ha craguu PM, s;
Qv2 25w — OCHOBHOI# pacxoj Yepes conno Ha ctaauu PM, s;
€10 mu — OTHOLLEHME NOBGOYHOro NoToka Ha cragum PM,;
€2 5w — OTHOLLEHKME NoGoYHOro notoka Ha craguu PM, 5.
MpubnuautensHo 10 % obLero BCackiBaeMOro NOTOKa Ha KaXKaoi cragun yxoaut. MoatoMy &g e = 0,1

" &2,5 Mkm =~ 0,1 .
O6beMHbIN pacxon I1p06bl npu HOPpMAanbHbLIX YCNOBUAX U ANA CyX0ro rasa an BbIMUCHAIOT NO (bopmyne

qV" = qV Tn (pamb+ pst) , (7)
P, T 1+l yn,HZO,v]
n,HOv
rae T — teMmneparTypa rasa B yCroBUsIX 3KCniyarayuu;
T, — craHgaptHasa Temneparypa, pasHas 273,15 K;
Pamb — aTMOC(EPHOE AABMEHNE HA MECTE USMEPEHUS;
p, — HOpManbHoe aasrneHue, pasHoe 1 013,25 rMa;

Pst — Pasnuune mMexay craTuyeckuM 4aBsieHUeM B NONePEeYHOM CEYEHUM NPU U3MEPEHNU U aTMOCHEPHBIM
AasneHuem Ha MecTe usmepeHus (aTMocdepHoe AaBMNEHUE);

Yas,on — MACCOBAA KOHLEHTPALMSA NAPOB BOAbI NPU HOPMANbHLIX YCIIOBUAX U C CyXUM FasoM;
Py i,0; — MNOTHOCTb NapOB BOAbI PN HOPMAnbHbIX YCNOBUSAX, paBHas 0,8038 kr/m>.
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AnsA BblumcneHns 06LEMHOIO pacxoaa cornacHo dyopmyne (2) AormkHbl ObITh paccuMTaHbl crneayoLme
napamMeTpbi:

- AUHaMu4eckasi BA3kocTb N(T) razoBoi CMECU B YCNOBUSIX SKCMyaTaLuu;

- kK0appuLmeHT KanHuHrema C, ; dopakumum YacTtuu J.

dopMynbl ANA BbIYUCNEHUA STUX NAPaMETPOB NPUBEAEHbI B NPUIOXKEHUN A.

6.4.4 lnameTp BXOOQHOro conna

AnameTp dgpyry, BXOAHOTO COMIa BLIMMCNIAOT U3 Tpebyemoro obbemHoro pacxoaa npobel g, U CKOPOCTH
OTXOAALLErO ra3a vy, B Mecte otbopa npob no copmyne

4qv /
O,QS = — [ Vi, 51,3 8
I Trdgsntry ? ( )

Haubonee npeanoyTuTeneH CBEPXU3OKMHETUYECKNI MeToa oTOopa npob Bo3ayxa, T. K. oLunbka B adhek-
TUBHOCTU pasgeneHns B 9TOM METOAE MEHbLUE, YEM NPU U3OKUHETUYECKOM 0TOOpe nNpob (CM. npunoxeHue B).

6.4.5 MpuMeHUMBIe YyCroBUA 3KcnyaTauum

MeTtoa usmepeHus, onpeaeneHHblii B HACTOALEM CTaHAAPTE, NPUMEHUM ANSt peXMMOB paboTel, ycTa-
HOBNEHHbIX B Tabnuue 2. CocTaBbl rasza KonedbnioTcs OT BO3Ayxa A0 OTXOASALUMX ra30B G YINEKUCIbIM ra3oM
o6bemHoin gonen 30 %.

Ta6nuya 2— TunuyHble pabodne ycroBuUs AN MeTofa U3MepeHus

HaumeHoBaHWe napameTpa CpegHee sHauyeHne | MuHumaneHoe sHaueHue MakcumMarnbHoe 3HaueHWe
KoHueHTpauus nbinn, mMr/m® 40 1 200
TeMnepatypa, °C 135 20 250
[aenexue, rMa 1000 850 1100
CopgepxaHue BogsHOro napa, mr/m32 30 0 100

@ Touka pockl JomKHa ObITh HUXE TeMnepaTypbl OTXOAALLEro rasa.

Ecnu stn paboune ycnosua He cobniogeHbl, 0COGEHHO NpU BbICOKOM COAEPXKaHWM NapoB BOAbI UNU
BbICOKMX TEMMEPATYpPaX OTXOASLIEro rasa, TO M13MepPeHUs A0IHKHbI ObITb NPOBEAEHbI TAKMM CNOCOBOM, YTOObI
yucno PeliHOoNbACA KaXxaou ctaauu pasgeneHus cocrasnano ot 100 ao 3000. B TakoM cnyyae BbINONHAETCA
ycnosue noaobus B cootBeTcTBUM ¢ Teopueit Mapnna u JTio [15]. Yucno PeriHonbaca notoka Ana kaxaown
cTaann MOXET ObITb ONpeaeneHo B COOTBETCTBUM C NpunoxeHuem D.

6.4.6 KOMNOHEeHTBI

B CTpYKTYpYy ABYXCTYNEHYaTOro BUPTYasibHOro MMNakTopa AOMKHbI BXOAUTL CREAYIOLNE KOMMNOHEHTbI:

- BXOA4HaA BOPOHKA B COOTBETCTBUM C TpeboBaHuamu UCO 12141, npu Heo6xoauMocCTy;

- COoMma yckopeHus Yactuu Ans craguu pasgenennsa PM,;

- COMna Ans ynaBnuMBaHus Yactuy, unsTp Ans ynasnueaHusa u aepxatens punsrpa ansa dpakumm va-
ctuy ¢ auametpom bonee 10 MKkm;

- COMa YCKOPEHNsA 4acTuL Ana ctaguu pasaenenus PM, s,

- conna ans ynaBnuBaHusl Yyactuy, ounsTp Anst ynasnuaHusa U aepxxatens punsrpa ana dpakuyum va-
ctuy, agnametpom ot 10 oo 2,5 MKm;

- (bUNLTP TOHKOW OYUCTKU W AepxaTenb hunsTpa Anga dpakumm 4acTul ¢ AMamMeTpom MeHee 2,5 MKM.

Mpumep kackagHOro BUPTYansHOro UMNAKTopa npuBeAeH B npunoxexnn C.

7 OT160p NpO6

7.1 YcTtaHOBKa AfnA U3MEpPeHun

Ha pucyHke 5 npuseaeH o6LLMi NpuMep YCTAHOBKK AN n3mepeHus. MNpubopsbl Ans nsmepeHus odbema
rasa HeoBXx0MMO UCMONb30BATh NOA AABIIEHUEM, U3MEPAEMbIM MAHOMETPaMU.
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1 — BXOAHOe conmno; 2 — ABYXCTYMNEeHYaTbIA BUPTYarnbHbIA UMMaKTop; 3 — onopHas Tpyba; 4 — KONOHKU OXITaXAEHWUA N CYLLKK;
5 — knanaHbl; 6 — MaHoMeTpbl; 7 — pacxogomepsl; 8 — Npubopbl AnNa usMepeHua o6bemMa rasa ¢ TEpMOMETPOM; 9 — BcacblBatoLee
yCTpoicTBo; 10 — npubopkl ANA nsMepeHns TeMnepatypbl; 17 — Tpy6ku MuTto ¢ AuddepeHLMansHBEIM U3MEPUTENEM AaBMEHUS;
12 — HanpaBneHue NoToKka oTxXoAALLero rasa.

PuecyHok 5 — lMpuMep KOHCTPYKLMKU cucTeMbl oTbopa npob

Mpu nsmepeHun JONyCTUMO UCMONb30BaHUE TPEX YCTPOMCTB BCackiBaHUs. B 9TOM cniyyae, TpeGoBaHus
K KOMMOHEHTaM HUXE MO NOTOKY OT MMNakTopa AoMmkHbl cooTBeTcTBOBaTh MCO 12141,

Cucrembl oT60pa Npo6 C NPSAMbIM BXOAHbLIM COMIOM MOTYT MPUMEHSITLCA AN U3MEPEHWUI BHYTPU IbIMOBbIX
Tpy6. N3mepeHus BHyTpu Tpybbl C S-06pa3HbIM CONIOM MOTYT NMPUBECTU K Boriee BLICOKMM NoTepsim yactul. B
npouecce U3MepeHuin Heobxo0aMM TOYHbIN KOHTPONb BHELLIHEH TEMNEpaTypbl UMNaKkTopa AIs NOMyYeHNUs TOYHOro
Anamerpa npockoka. Ecnu BbINOMHAT M3MEPEHUS BHYTPU TPyObl C S-06pasHbIM CONIOM Nnepea MMNakTopoMm, TO
npeaBapuTenbHO AOMKHLI ObITh BbINOMHEHbI UCMLITAHMA NO NPOBEPKE, BKINIOYAIOLIME KONMYECTBEHHBIN aHanu3
noTepb, CBA3AHHbLIX C KPYNHLIMU U MENKOAMCNEPCHLIMU YacTULAMU. TakMe M3MepUTENbHbIE YCTAaHOBKU MOTYT
ObITb MCNONbL30BaHbI, TONLKO €CNK NOTEPU YacTuy B Npouecce otéopa npob coctasnsoT MeHee 10 % obLuei
MacCbl MENKOAUCMEPCHBIX YACTULL, YNOBIEHHbIX HA (PUNLTPE TOHKOW OYUCTKMU.

7.2 O6opyamoBaHue u paboune marepuanbl

7.2.1 O6opynoBaHue ansa otoopa npod

BuptyanbHblIii MMNakToOp AOMKeH BbITb U3rOTOBMNEH N3 KOPPO3UOHHO-YCTONYMBOrO MaTepuana, Hanpumep,
TUTaHa UnNu HepXaBetoLLen ctanu. BxogHoe conno A0mkHO BbITb M3rOTOBMEHO U3 TOTO Xe caMoro Matepuana,
YTO U BUPTYanbHbIA UMNAKTOP. [ormkeH ObITb AOCTYMNEH pad COM € pasnnyHbIMu 3PPEKTUBHBIMU AUamMeTpaMu,
no KpanHen Mepe, ot 3 go 18 mm (cm. npunoxenus C u E).

7.2.2 O6opyaoBaHue Ans 3KCTPaAKLUM U perynMpoBaHuA 06 LEMHOro pacxoga npoobl

Mcnonb3yerca cnegyioLee obopyaoBaHue A4S 9KCTPaKLUK 1 perynmpoBaHust 06beMHOro pacxoaa npoosi:

- rmbkue TpyOkM AnA rasa 4OCTaTOMHOW ANWHBI ANS COeAMHEHUs YacTei NpoBooTBOPHON NUHUK HUXKE
no NOTOKy OT BCaCkIBalOLLEN TPyOKH;

- KpenneHne ¢ 3aKkpenneHHo TPYOKON nnu CTEPXKHEM ANS HACTPONKM BUPTYanbHOrO MMMaKTopa;

- cneuunanbHbln HarpeeaTenb Ans PerynupoBaHUs TeMnepaTypbl BCEro MMNakTopa, npu HeobxoanMocTu;

- CYLUMIbHAs KOMOHKa C BMaronornoTMTenemM Ass ocyLieHns npoOdbl rasa;

- BCacblBatoLLlee yCTPOWCTBO (HanpuMep, KOPPO3MOHHO-YCTOWUMBDIN ra30HENPOHULAEMbIN HACOC C 3aLUUT-
HbIM (OUNETPOM M MUHUMANBLHOI nogadeit B 2 M°/4 npu 0,04 MIMa B 06MacTU BCACLIBAHUSA, MPEANOYTUTENLHO
C aBTOMaTUYECKUM PErynsaTopoM NoToKa);
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- 0AVH NpuBop AN M3MepeHust 06bema rasa ¢ HOMUHANLHOI MOLIHOCTLIO 3 M3/4 1 aBa npubopa aAns
namepeHusi 06bemMa rasa ¢ HOMUHaNbHOI MOLLHOCTbIO 1 M3/u;

- pacxogoMmep rasa;

- Npubop AN U3MepPeHUsa TEMNepaTypbl NOToka Npoobbl rasa;

- NpuBop ANs UBMEPEHWA CTAaTUYECKOro AaBreHus B TPyOONpoBoae unu CTaTuyeckoro nepenazga gasne-
HWA Mexay Tpy6onpoBo4OM U aTMOCKEPHLIM BO3AYXOM HA MECTE USMEPEHUS;

- NpuBop ANA M3MEpPEHUs BPEMEHMU;

- NpMBop AnA M3MepeHus aTMOCEepPHOro AaBreHNs HA MECTE U3MEPEHUS;

- BbIKMOYaTeNnb U pacnpeaenuTenbHbie KnanaHbl Unum Apyroe yCTpOMCTBO ANS perynupoBaHusi noToka
npoObl rasa.

B 3aBMGMMOCTM OT CBOWCTB rasa MOXeT noTpeboBaTbCA yNOBUTENb KOHAEHcaTa, YyTobbl n3bexarb ero
nonagaHus B usmepsieMblit ounetp. B cnyyae HeoGxoanmMocTu, AomkHO GbiTb 06ecneveHo HarpesaHue Unm
oxrnaxgeHue ynoBuTens KoHAeHcarta.

MpumeyaHune — TpeboBaHUA NO OTHOLLEHWIO K 060PYAOBaHNIO ANA SKCTPaKLMK U perynupoBaHus o6beMHoro
pacxoga npobel ycTaHoBNEHE!, Hanpumep, B UCO 12141,

7.2.3 O6opynoBaHue Ons U3MepeHus CKOPOCTH rasa, ero coctaBa U CTaHAAPTHbIX BENIUYUH

Mcnonb3yetcs cneaytowee o6opyaoBaH1e aAns M3MepPeHns CKOPoCTH U cocTaga rasa:

- Nnpubop AN U3MEepPEeHUsA CKOPOCTU rasa, Hanpumep, Tpybka MNUTo ¢ MUKPOMAHOMETPOM;

- rasoBble aHanu3artopbl Ans onpegenedusa CO, u O, B 0TX0ASALLEM rase;

- Nnpubop ANs U3MEpPEeHus TEMNepaTypbl;

- YCTPOMCTBO AN UBMEPEHUA COAEPXKaHUA NapoB BOALI.

MpumMmedaHue — TpeboBaHWUs NO OTHOLLEHUIO K 0GOPYAOBaHUIO AN1A UBMEPEHUSA CKOPOCTU rasa v ero coctasa
ycTaHoBneHbl, Hanpumep, B UCO 12141.

7.2.4 OGopynoBaHue Onsa npeaBapuTenibHON U nocneayrowen o6padboTku B nadoparopuu

Mcnonb3ayetca cneaytowee o6opyaoBaHme Ana npeasaputensHon u nocneaytowein 06pabotku punsrpos
ans npo6 B naboparopuu:

- MMKPOBECHI, Hanpumep, amanasoH uamepenuii: 60 r, wkana: 0,1 mr;

- CYLUMITbHBINA LIKad;

- éMKOCTb [N TPpaHCNopPTUPOBaHUS punsTpoB Ansa otéopa npob.

7.2.5 Pabouune MaTtepuanbl

Mcnonb3ytotea cneayiowue paboume Matepuansi:

- MNOCKUI PUNBLTP U3 KBApLEBOIrO BOMOKHA;

- OCyLUMTENb, HaNpUMep, cunuKarerns C LBETOBbIM MHAWKATOPOM.

OunbTp ANs yNnaBnUMBaHUs Yactul U GUNLTP TOHKON OYUCTKN AOSMKHbLI COCTOATb M3 NNOCKUX (PMNLTPOB
U3 KBApLLEBOrO BOJSIOKHA, M COOTBETCTBOBATbL CIEAYIOLLUM MUHUMAanNbHLIM TPEBOBaHUAM.

a) MponyckHasi cnocobHOCTbL hunbTPa AOMKHA COCTaBNATL 6onee 99,5 % Ha ucnbiTaTeENbLHOM a3po3one
CO cpeaHuM anameTpom vactuy 0,3 MKM nNpu oxMaaemMoM MakCUManbHOM pacxoae unu 99,9 % Ha ucnbita-
TenbHOM aspo3ore ¢ Yactuyamu Hebonbluoro auamerpa 0,6 mkm. Takas nponyckHas cnocoOHOCTb AOIMKHA
ObITb NOATBEPXKAEHA NOCTABLUMKOM (DUNLTPOB;

b) Marepuan ounsTpa He AOIMKEH pearupoBaThb C KOMIMOHEHTaMK, COAEPKALLMMUCA B OTOMpaeMom rase,
unu aacopobupoBarb UX, JOIDKEH ObITb TEPMUUYECKU YCTOWUMBBIM, YYUTLIBAA OXXMAAEMYIO MAKCUMANbHYIO TEM-
nepartypy (KOHAULMOHUPOBaHUE, OTOOP Npod U T. 4.).

8 MopgroroBka, Nnpoueaypa U3MepeHus U nocnegyrowaa obpadorka
8.1 O6wue nonoxeHus

I/IamepuTeanble nopTbl AOIMKHbI COOTBETCTBOBAThH TpGﬁOBaHWilM MEXAYHAPOAHbIX NN HALUMOHANbHbLIX
CTaHAapTOB OTHOCUTESIbHO MECTOMONMOXEHUSA, YUCIA U KOHCTPYKLUUW.

Fabaputbl M3MEPUTENbHBLIX NOPTOB AOIMKHbI NO3BONATH NPOBOAUTL NPSIMOE BBEAEHME BUPTYaNbHOFO
uMnakTopa B TpybonpoBoa orxoasiLiero rasa 6e3 koHTakTa ¢ BHyTPEHHUMU CTeHaMmu Tpybonposoaa.

MameputenbHasi CEKLMs AO0IMKHA COOTBETCTBOBATL TPEBOBAHUAM NPUMEHSEMOrO CTaHAaapTa.

MpuMeuyaHue — TpeboBaHMS K M3MEPUTENHOMW cekLuM onpeaeneHel, Hanpumep, B UCO 12141 unu EH 15259 [9].

YcnoBust OTXOASALLETO ra3a AormkHbl ObITb NOCTOSAHHLIMKM BO Bpemsi 0TGopa npo6, UTo6bl rapaHTUPOBaTb, YTO
M30KMHETMYECKasA CKOPOCTb COXpaHAeTCs1 B auanasoHe mexay 90 % u 130 % OT BbIMMCNEHHOTO 3Ha4YeHUs (CM. 8.3.4).

BupryanbHbIii UMNAKTOp CrieayeT UCNonb30BaTh B TPyOonpoBoae C OTXOAALLMUM ra3zom C BXOAHLIM COMSIOM
B Hanpaesi€HUU BBEPX MO TEYEHUIO (CM. PUCYHOK 5).
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OT60p Npo6 AOmMKeH ObiTh BLIMONHEH B TOYKE OTOOpa npob, ABNALWENCs NpeacTaBUTENbHON Anst
CKOPOCTM OTX0ZsLLEro rasa. Takas npeacrtaBUTeNbHan Touka otbopa npob goskHa ObiTb onpeaeneHa B Co-
OTBETCTBUKN C NMPUNOXKEHUEM G.

Heobxoaumo cobniogath Takue yCroBUsi, B KOTOPbIX AMaMeTp NPOCKOKa He U3MEHSETCS BO Bpemst 0TO0-
pa npo6. Mpu NOCTOSHHbIX YCIIOBUSIX OTXOASILLETO ra3a 3T0 MOXET ObITb OCYLLECTBNEHO NyTEM NOLAEPKaHUSA
MOCTOAHHBIM NOTOKa I'Ip06bl rasa.

8.2 MpepBapuTenbHaa odbpadoTka
8.2.1 BupTyanbHbI UMNAKTOP

BupTyanbHbIii MMNakTop crieayeT ounwatb B COOTBETCTBUU C MHCTPYKLUMAMKU NPOU3BOAUTENSA Yepes
NPOMEXYTKWU, YCTAHOBNEHHbIE B NIIaHE N3MEPEHUS.
MpumeuyaHue — TpeboBaHUs K NNaHy N3MepPeHWA ycTaHOBNEHLI, Hanpumep, B EH 15259 [9].

Bce BHYTpPeHHUE NOBEPXHOCTU BUPTYaNbHOTO UMNAKTOPAa AOMMKHbI ObITb OYULLEHBI MEXAY U3MEPEHUSMU
Ha MecTe, HanpuMep, C MOMOLLILIO TKAHU U3 MUKPOHUBPBI.

8.2.2 dunbTp Ansa ynaeBnuBaHUA U PUNLTP TOHKOW OYUCTKMU

MoarotoBka HabOPOB PUNLTPOB AOMKHA ObITb BLINOMHEHA B nabopatopum.

dunbTpel ANS yNaBnNuMBaHWsA 4acTuy, U PULTPLI TOHKON OYMCTKW JOIDKHbI ObITh pa3MeLLeHbl B Crneyu-
ansHO NPOMapKMpPOBaHHLIX AepxaTensax. PuUnbTpbl ¢ AepKaTensMu AOMKHbI ObITb PABHOMEPHO BbICYLLEH®I,
cbanaHcupoBaHbl 1 B3BeLEHbI B cooTBeTCcTBUM ¢ MCO 12141.

dunbTpbl ANA yNaBnuBaHUa 4actuy U ULTPbl TOHKON OYUCTKU AODKHBI XPAHUTLCA U TPAHCMOPTUPO-
BaTbCsl B 3aKPbITbIX U CNeLuanbHO NpoMapkMpoBaHHbIX KOPoOkax.

8.3 Npoueaypa namepeHuns
8.3.1 NMnaHupoBaHue namepeHus

[pu cocTaBneHnmn nnaHa u3MepeHuii, Kak NpaBuno, cneayeT BKITOUYNTL CNeayoLmMe 3NeMEHTbI:

a) ycnoBus paboTbl NPeanPUATUS, BKITIOYAs ONMCAHME TOMMMBA UMM UCXOAHOTO CbIPbsi, KOMMOHEHTOB
OTXOAALLEro ra3a u CTaHAapTHbIX BEMUYMH (Hanpumep, TemnepaTypa, AaBneHue, U3MepsaemMoe cogepxaHne
napos BOAbI);

b) aary n Bpems otbopa npo6 u MeCTO U3MEPEHWIA;

C) NPUMEHSAEMbIE METOAbI U3MEPEHUS;

d) namepuTenbHbIE CEKLUUN U MECTA U3MEPEHUS;

€) TEXHUYECKUI KOHCYNbLTaHT M He0OX0AUMBIN NepcoHan Ansi NpoBeAeHNA U3MEPEHUN;

f) npoueaypbl OTYETHOCTHU.

MpumeyaHune — PekomeHaauun ANs ucnbITaTeNbHbIX NabopaTopuili YCTaHOBMNEHBI, Hanpumep, B
MCO/M3BK 17025 [5].

MpogomkmTensHOCTL 0TOOpa NPO6 3aBMCUT OT COAEPXAHUS MbINU M ee (hPaKLIMOHHOTO COCTaBa B OTXOASALLIEM
rase. Ecnu aTu napaMmeTpbl HEN3BECTHbI, OHU JOMKHbI ObITh ONPEAENEHbI MYyTEM NPEABAPUTENBHBIX U3MEPEHU.
MpogomxmTenbHOCTL 0TOOPa NPob gomkHa ObITh onpeaeneHa Takum obpasom, YToObl U3bexarb neperpysku
ounbTPOB ANS yNABNMBAHWA YacTuL, M OUIBTPOB TOHKOW O4MCTKM, NPU 3TOM 0TOOPAaTh AOCTATOUHYIO MACCy MbINK.

8.3.2 [laHHbIe 06 oTXx0asLEeM rase

Mepea namepeHmem gOmKHbI ObITh ONPEeAEeNeHbl Cneaylowme gaHHble 06 0TX0AALWEM rase:
a) CKOpPOCTb OTXOASLLEr0 rasa;

b) coctas oTxogsLero rasa: O,, CO,, N,, napbl BOAbI;

C) Temneparypa;

d) cTaTu4eckoe gaBneHue.

8.3.3 OnpeaeneHue ypoBHA 06BLEMHOro pacxoaa npoobl rasa

OO0beMHbIN pacxo Npodbl ra3a B yCNOBUAX SKCMyaTaummn 4omkeH ObITb ONpeaeneH B COOTBETCTBUM C6.4.3.

3T10T 06bEMHbIN pacxos AomkeH BbiTb Npeobpa3oBaH B COOTBETCTBUM C YCIIOBUSAMU B UBMEPUTENBHOM
npubope. HayanbHble BEMUYMHBI NS pacdeTa U3MEPEHHOrO 3Ha4YeHUa onpeaeneHbl B COOTBETCTBUM C 8.3.2.

O6beMHbIN pacxoa Npobbl rasa BO BpeMsa oTbopa npob cneagyet KOHTPONMPOBaTh U NOAAEPKMBATL MO-
CTOSIHHBIM B npeaenax + 5 % HOMUHAMbHOTO 3HAYEeHUS, YTOObI rapaHTUPOBATh, YTO XapPaKTEPUCTUKM MPOCKOKA
obeux cTaauii pasgeneHns He U3MEHSIIOTCS.

8.3.4 Bbi60op BXOQHOIO conna
S dheKkTUBHBIN gMameTp BXOLHOTO consa AOMmkeH ObiTb paccunTaH B COOTBETCTBUU C HOPMYNoi (8).
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O160p NPo6 AOMKEH NPOU3BOAUTLCS NPU U3OKMHETUYECKON CKOPOCTHU B Anana3oHe mexay 90 % u 130 %
BbIYUCIEHHOro 3HaYeHus. BxogHoe conno AomkHO ObITb BbIOPAHO COOTBETCTBEHHO. Mpumep BbiGopa BXOAHOIO
conna npuseaeH B C.2.

8.3.5 MNpoBepka repMETUMHOCTH

Cucrema ot6opa npo6 aomkHa BbiTh cobpaHa U NpoBepeHa Ha BO3MOXHbIE YTEUKU NyTEM repmeTusaumm
BXOAHOrO CONNa U BKNIOYEHUA BCACbIBAIOLLIETO YCTPOMCTBA. YTEUKa orpkHa COCTaBNATb MeHee 2 % HOpMasbHOro
pacxoaa. 310 MOXeT ObITb U3MEePEeHO, HanpuMep, C MOMOLLLIO U3MEHEHUS AABNEHUS NOCNEe BaKyyMUPOBaHMUS
npo60oTOOPHON NUHUK A0 HAUOOMbLIEro 3HAa4YEHUA BaKyyMUPOBaHUs, OCTUIaeMoro BoO BpeMs oT6opa npoo.
Bo Bpemsa ot6opa npo6 nposepka repMeTUMHOCTU MOXET ObiTb Npon3BeeHa Npu HENPEPbIBHOM U3MEPEHUN
coaepXaHua CoOTBETCTBYIOLWEro koMnoHenTa rasa (CO,, O, 1 T. A1.) HEeNOCPEACTBEHHO B TPyGe u HWxe no Te-
yeHuto NPo6ooTGopHoN NuHUK. NMioboe UKCUPYEMOE pas3nUuUue MEXAY STUMMU COAEPXAHMSAMU YKa3bIBAET Ha
yTEeuKy B 4acTax Nnpo6ooTOOpHOro 060py10BaHMS], PACNoNOXKEHHbIX 3a Npesienamm ra3aoxoaa ¢ OTX0AsLLMM ra3om.
B TakoM cnyyae yTeuky cneayeT usyumTb M YCTPaHUTb.

8.3.6 N3amepeHune

BupryanbHelit MNakTop, 060PYAOBaHHbBIN COOTBETCTBYIOLLIMM BXOZHbIM COMIOM, 10 HaYana uaMepeHuin
JOMKeH HaxXoAUTLCA NPU TeMNeparype oTxoasuero ra3a. Ecnu temneparypa orxoasuiero rasa 6nu3ska K Touke
pOCbl MApoB BOAbI, TO BECb BUPTYarbHbIA UMNAKTOP AOIMKEH ObITb HArpeT A0 TEeMNepaTypbl OTXOAALLErO rasa
3a npegenamm Tpyobbl.

n punMeyvyaHune — Bonbluas macca BUPTYyaribHOro MMNakropa MOXeT NPUBECTU K €ro ANUTENTbHOMY HarpeBaHuio.

Bo Bpems yctaHOBKU NpoB00TOOPHAsA NUHUSA A0MKHA ObITb BCTABIIEHA B ra30X07 C OTXOASLLMM ra30oM TAKUM
06pasom, 4TobObl n3bexarb NoBGOro KOHTAKTa MeXay BXOAHbLIM COMSIOM M ra3oxofom. MamepurtenbHble nopThbl
AOJDKHbI ObITb repmMeTn3npoBaHhbl, 4TOObI MWHUMU3UPOBATbL NOCTYNNEHUE KUCnopoaa B ra3oxoa unu 0TXO}:|;II.I.|,VII7I
ra3 3a ero npegenamu.

Yron mexay LeHTpanbHON OCbI0 BXOAHOIO CONMa U HanpaeneHMeM NoToka AoImkeH ObiTb MeHee 10 °. Tpu
KrnanaHa BbIKMio4aTens AOMKHbI ObITb OTKPbITbI, BCACIBAIOLLEE YCTPOWCTBO OIDKHO ObITb BKIMIOYEHO U YCTAHOB-
NEHO 3Ha4YeHne 00BLEMHOIO pacxoaa, paccyUTaHHoE B 6.4.3.

OObeMHBIN pacxo CrnefyeT NpoBEpATb U PETMCTPUPOBATL, MO KPaWHEN Mepe, KaXable 5 MUH BO BpEMS
otbopa npob u perynupoBarb B Criy4ae OTKIIOHEHUS OT PACYETHOTO 3HAYEHUS1.

JuHaMuyeckoe faBneHue crneagyet HEenpPepbIBHO NPOBepsiTb, TPYOKOW MUTO unu aApyrum NOAXOAALLUMM
U3MepuTenbHbIM NPUGOPOM, YCTAHOBMNEHHBLIM B (PUKCUPOBAHHOM MECTE UnNKU B NPOBGOOTGOPHON NIMHUK, U peru-
CTpUpOBaTh, MO KpaHewn Mepe, Kaxable 5 MUH.

Mpo6ooT6opHan nuHMA AomkHa ObiTb yaaneHa u3 razoxoaa C OTX0AAWMM ra3oMm nocne orbopa npob.
BupTyanbHblii UMNAKTOP AOMKEH ObITb yaareH, Korga cTaTudeckoe AaBneHWe CTAHOBUTCA OTPULIATENbHbLIM,
npexae Yem BcacblBaloLLee YCTPOCTBO OyAEeT OCTaHOBMNEHO.

O6beM npobbl AN U3MepeHNUst AOMKeEH BbITb onpeaeneH u saperncTpupoBaHd. Kaxabiii 06bem npobbl B
TpeX BCaCbIBaKOLLMX YCTPOWCTBAX A0MKEH BbiTh 3aPErMCTPUPOBAH U BbIMMCAEH 00Lui 06bem Npobbl.

8.3.7 3ameHa punbsrpa

Oepxarenb hunsTpa TOHKON OYUCTKM U AepxaTenb unbTpa Ans ynasrmBaHWs 4acTul, 40MmkHbI ObiTb
OTAEneHbl OT BUPTYanbHOMO UMMNAKTOPA U NEPEeHECEHbI B EMKOCTM AN TpaHCnopTupoBaHus. Cneayet usberatb
noGoro 3arpsisHeHUst OUIILTPOB.

8.4 Mpoueaypbl B3BeWUBAHUA
8.4.1 O6GwWwuMe NoNoXeHus

DUNLTP TOHKOW OYUCTKU U OUNLTP ANS ynaBnvMBaHUA YacTULl BTOPOW CTaanmu A0MkHbI ObiTb B3BELUEHbI.
Mpu 3TOM OHM AOMKHbI ObITb B3BELLEHbI BMECTE C AepKaTensmu u 6e3 Hux. PekomeHayioT B3seLwmnsaTtb OUnbTp
C Aepxatenem.

[MpumedaHune—B kayecTBe NPOBepPKU JOCTOBEPHOCTU PUIETP ANSA YNABNMBaHMS YacTUL, NEPBON CTagnK Takxke
MOXET OblTb B3BELLEH.

8.4.2 MpeaBaputenbHaa o6paboTka B3BeWIMBaeMbIX AeTanen

B3BeLUeHHbIe AeTanu JOMmkHbI CYLUIMTLCS B CyLUMNLHOM Lkaddy, MO KpaiHen mepe, 1 4 npu TeMmneparype,
no KpaiHeit Mepe, Ha 20 °C npeBbiLLaloLLEN MAKCUMATIBHYIO TEMMepaTypy, 40CTUraeMyio BO Bpems oT6opa npob.

Mocne BbICkIXaHUA OUNLTPbI U/UNK AepXKaTeny (pUnLTPOB AOMKHBI ObITh MOMELLEHBI B 9KCUKATOP, pacno-
TNOXXEHHbIN B KOMHAaTe, rae NpoBoAUIIOCH B3BELUMBAHUE, NO KpauHen Mepe, Ha 8 YacoB.

8.4.3 B3BewuBaHue

B3BeLwmBaoT PunbTp Ha NOAXOASALLMX ANEKTPOHHbBIX BECAX C TOYHOCTbIO + 0,1 Mr. HacToATENbHO pekoMeH-
AYI0T, YToObI GbiNK UCNONB30BaHLI OAHU U TE XE BECHI ANS NPEABAPUTENBHOTO U NOCNEAYIOLLErO B3BELUMBAHUS.
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Mepea BeINONHEHMEM NOOO cepun B3BELLUMBAHUI HEOBXOAMMO:

a) oTkanubpoBaTh BECbI C 3TANOHHBIMU Maccamu;

b) BLINONHUTL AONONHUTENMbHbLIE MPOBEPKU NYTEM B3BELUMBAHUS AeTanei Ansl KOHTPONS!, KOTOPbIE UAEH-
TUYHBI AeTansM, UCNonb3yemMbiM B UBMEPEHUN, U NpeaBapuTenbLHO 00paboTaHbl MpU TOW Xe Temneparype
M BNAX>XHOCTU U 3aLUMLLEHbI OT 3arpsi3HEHUS;

C) 3anuCbIBAIOT PABHOBECHYIO OTHOCUTENbHYIO BMAXKHOCTb U TEMNepaTypy B KOMHATe.

YBenu4eHue unm ymeHbLUIEHNE pesynbTata B3BELLMBAHUS MOXET NPOU30ITI BCHIEACTBUE CrEAYIOLLMX NPUYNH:

1) anekTpocTaruyeckme U3MEHEHUs, KOTOPbIE MPUBOAAT K HEYCTOMYMBLIM NOKA3AHMSM U KOTOPbIE A0MMKHbI
ObITb YCTPaHEHbI 3a3eMNEHUEM UMN HENTPaNKU30BaHbI,

2) rUrpoCKoNUYHbIE XapakTepUCTUKM Matepuana dunstpa u/unu noinu. BaBewumBaHue AOMKHO ObiTb
BbIMOMHEHO B Te4EHUe 1 MUH NOcne u3bATUS U3 3KcukaTopa. CHUMAIOT ABA AOMOMHUTENbHLIX NOKA3aHUSA B
MHTEpBAane 5 ¢ nocne HavanbHOro nokasaHus. Ecnv HabmoagalT 3HAYUTENBHOE YBENUYEHUE UMU YMEHbLUE-
HUe B NoKa3aHWsX BECOB B 3aBMCUMOCTUW OT BPEMEHMU U3-3a MPUPOALI Marepuana, To NPOBOAAT CrneunanbHbie
npoueaypbl, TaKMe Kak 9KCTPanonMpoBaHWe NOKa3aHWIA K HayarnbHbIM YCIIOBUSIM,

3) HeGonbLUME pa3nuyna B TEMNEPATYPE MEXAY TeMnepaTypaMm B3BELUMBAEMON AETANN U OKPYXKaloLLei
cpefibl MOTyT HapyLUMTL paBHOBECKE.

8.5 O6pab6oTka B3BeWIMBAEMbIX AeTanen nocne oréopa

[nsi OLEHKN AaHHbIX MCNOMb3YIOT PUIBTP TOHKOW 0MMCTKK U oUNbTP Ans cbopa Ha BTOPOW CTaauu.

BaBelunBaemMble aeTanu 4OMKHbI ObiTh BbICYLUEHbI B CYLLMITbHOM LUKady B Te4EHUE, NO KpanHen mepe,
oaHoro yaca npu temneparype ot 100 °C go 120 °C, npuBeaeHbl K KOMHATHOMN TemnepaTtype U B3BeLUeHbl B
cooTBeTcTBUK C 8.4.2 n 8.4.3.

9 BbluMcneHne pe3ynsraTtoB

KoHueHTpauuio PM, 5 Y(PM, 5) B 0TX0AALLEM ra3e BLIMMCRAIOT MO hopmyne

_ _Mop 9
YPM, ) = —5>—, ©)
rie Myp — Macca YacTul, Ha OUNLTPE TOHKOW OUUCTKK;
V, — o0bem npobbl NPy HOPManbHbIX YCNOBUSIX U AN CyXOro rasa.

KoHueHTpauuio PM,, Y(PM,,) B oTX0aAALEM rase BbIMUCAAIOT N0 hopMyne

+
Y(PMyo) = M (10)

rAe Myp — MAacca YacTuL, Ha UNbLTPE TOHKOW OUUCTKK;
P

Mgy, — Macca YacTul Ha punbTpe aAnA c6opa Ha BTOPOI CTaaumn pasgeneHus;
V, — 06bem npobbl Npu HOPMAarnbHbLIX YCAOBUSIX U ANA CYXOro rasa.

O6vem npobbl V,, NpM HOpPManbHbLIX YCNOBUAX ANA CyXOro rasa AoskeH ObiTb BbMUCNEH M3 0ObeMa
npoGbl Npu ycnosusix, npeodnaaaioLmx B npubope Ansa usMmepeHns obbema rasa.

dunsrp anA cbopa Ha NepBON CTaguu pasgeneHns He AoMmkeH ObiTb NCNONL30BAH ANSA ONpeAeneHus
ofLero coaepXaHus Nbinu.

MpuMeyaHune—BupTyanbHble UMNaKToOpbl BCEra NoKasbiBatoT NOTepy HacTUL, 3TU NOTepU YacTULL B COOTBET-
CTBUW C HOPMATUBOM OTHOCAT K KpyrnHbIM YacTuuam. Ecim dppakuun PM, 5 1 PM,, B o6Liem cogepxanun nbiin Tpebytor
onpeaenexns, Heo6xoAUMO NPOBECTU [LONONHUTENBHOE NapannenbHoe u3mMepeHune obLero cogepXaHnus Nbinu.

10 Paboune xapakTepucTuku

10.1 3arpy3ka BUPTyanibHOro uMnakTopa

3arpy3ka hunsTpa TOHKOW O4YUCTKM U (PUNLTPOB ANA YNABAMBAHUA YaCTULL HA CTAAUAX Pa3feneHus He
AO0JHKHA MpeBbILATh NPEAEnbHO AOMYCTUMYIO 3arpysKy, YCTAHOBNEHHYIO MPON3BOAUTENEM.

Mepuoa otbopa npo6 3aBUCUT OT COAEPXKaHUS NbIM U hPaKLMOHHOTO CocTaBa oTxoAsulero rasa. Oba
3Ha4YeHnsa MoryT ObITb OnMpeAeneHbl B NpeaBapuTenbHbIX U3MEPEHUaX Ans Bbibopa nepuoaa otbopa npob,
KOTOpblE He NO3BOMAIOT Neperpyxarb MUNLTPLI ANA ynasnuBaHUA YacTULL U TOHKON OYMCTKM.
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10.2 Mpeaen YyBCTBUTENLHOCTHU

Mpeaen 4yBCTBUTENBLHOCTU BUPTYanbHOrO MMNAaKTOPa AOMKEH ObITb OLEHEH Ha 0cHOBe 06LLeli oGHapy-
»XMBaeMoW Macchl Ha (pUnsTpe 1 HOMUHANBLHOro o6Lema NPoosI.

Mpeaen vyscTBUTENLHOCTU PM, 0 3aBUCUT OT [1BYX HE3ABUCUMbIX B3BELLMBAHWUIA ((PUNBTPA TOHKOW OUYUCTKK
1 HUNLTP ANSA YNABNMBAHUS YaCTUL HA BTOPON cTaauu). MoaTomy Ans Hero 3HayeHue npeaerna 4yscTBuTens-
HOCTK BbiLLE, Yem Ana PM, .

10.3 HeonpepeneHHOCTb U3MEpPEHUs

HeonpeaeneHHOCTb U3MepPeHnss UMNAKTOPOM AOJDKHA ObiTb OnpedernieHa Ha MecTe M3MEepeHUs NyTem
NapHbIX U3MEPEHUI C ABYMSI UAEHTUMHBIMU 3MEPUTENbHBLIMKU cucTtemamu. MNMpoba gomiHa ObiTb B3STa B OAHON
1 TOW YK€ TOYKE U3MEPEHUI B MONEPEHHOM CEYEHUU U3MEPUTENBHOI Cekuun. CTaHAapTHYIO HEONpPeAEeneHHOCTb
u(y) B cootBetcTBUM ¢ UICO 20988 [6] BbivMCHAIOT NO hopmyne

u(y)= ;_nz (V1= v29% (11)

=1

rae Yy ;— i-e 3Ha4YeHne CoAep>KaHuA NePBOI U3MEPUTENbLHOI CUCTEMDI;
Y2,;— I-€ 3Ha4YeHne coaep>KaHuA BTOPON U3MEPUTENLHOW CUCTEMDbI,
N — 4YMCNO NAPHbIX U3MEPEHHbBIX 3HAYEHU.

OnpeaensiioT HeonpeaeneHHOCTb M3MEPEHUS BUPTYAnbHOTO UMNAKTOPA, MO KpanHen mepe, B pabounx
YCNOBUSIX Ha NpeanpuUsiTMW U B YCNOBUAX OTXOASILLErO rasa, KoTopble SBMSIOTCA NpeaCTaBUTENbHbIMU AfA
OyayLiero npuMeHeHUs BUPTYanbHOr0 UMNAKTopa. McnbiTaHua AOMmkHbI ObiTh BbINOMHEHLI Naboparopuen,
paboTaioLuen ¢ 06Lenpu3HaHHON CUCTEMOI YNpaBeHUsl KAYECTBOM.

MpumedaHune— TpeboBaHna ana ucnbiTarenbHbIX Naboparopuii yCTaHOBMEHbI, Hanpumep, B UCO/
M3K 17025 [5].

10.4 NMoTtepwm yacTuy

MoTepu yactuu, Npu UCNONL30BaHUM UMNAKTOPOB, MPOUCXOAAT BO BpeMsA oT6opa npo6. CornacHo Teo-
pun [17], 4acTb YacTuy He pasgenaeTca Ha CTaausix pasgeneHus B uMnakTrope Ha unbsrpax ang ynasnusaHus
YyacTuy M MnbTpax TOHKOW OYMCTKM, & 0CEAAET Ha CTEHKaX. OTU YaCTULbl HE YYUTLIBAIOT NPU ONpeeneHnm
MacChl YCNOBHbIX ppakumii. Bcneacreue aToro cymma Mace Ha hunsTpe Ans ynaBnmBaHus Yactul, U counstpe
TOHKOI OYUCTKM, HE OTpaXkaeT 00LLIero MaccoBOro COAEMKAHUA NbINW B OTXOAALLEM rase.

BcecTopoHHue uccnegosanus (CM. [18], [19]) nokasanu, 4TO noTepu BO3PaCTalOT C yBENMUEHUEM pas-
Mepa yacTtuu.

MpumevyaHue

1 Ecnu ycroBHO MpUHATO 04 MHaKoBOe pacnpefeneHune notepb YacTuL, TO NpU OTHECEHUN OTAENBHbIX hpakumii (PM,o
n PM; 5) k 06Leit uamepeHHOI Macce MbiNK, BEIYUCTIEHHOE pacripeferieHne CABUraeTes K 4acTulam MeHbLIero pasMepa.

2 Ecnu noTepu cBA3bLIBAKT TONBKO € KPYMHBIMU YacTuuamu, npu OTHECEHUN oTAenbHBIX dpakuuin (PMygu PM;5) K
obLLeit 3aMepeHHo Macce NbINK, BbIYUCTEHHOe pacnpeseneHue CABUraeTes K yactulam 6onbluero paamepa. 3To npeano-
noxeHue Hambonee Bnnako K AENCTBUTENBLHOCTH, T. K. U3BECTHO, HYTO NOTEPU YaCTUL, CBSA3aHbI C ppakLmMei KpynHbIX YacTuL,.

11 MpoTokon ncnbITaHUn

MpoToKON UCNLITAHWIA JOSMKEH COAEPXKaTb, N0 KpaHEN Mepe, CneayLLyo MHMOPMaLUUIO:

a) pe3ynbTaTbl U3MEPEHUIA BbIOBPOCOB, BKNOYasA HEONPEAENEHHOCTb UBMEPEHUS;

b) noapo6Hyo nHdopMauuo o0 npeanpusaTum n 060 BCex aneMeHTax, BaXHbIX AN NNaHUPOBaHUA N3Me-
peHua (cm. 8.3.1);

C) BCE U3MEPEHHBIE N PACYETHbIE 3HAYEHUSA U pPe3ynbTaThl.
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MpunoxeHue A
(cnpaBoyHoe)

®du3nyecKkas OLIEHKA XapaKTepUCTUK Ars BbIYMCIIEHMS 06BLEMHOro pacxoaa nNPoodbl

A.1 3aBuUcsLLlaa OT TeMnepaTypbl AMHaMUYEeCcKas BA3KOCTb rasa

[na BbIMUCIEHNA AUHAMUYECKOW BA3KOCTU npu pa6OLWIX YCnoBUAX LOIMKHbI ObITb onpeaeneHbl o6beMHble fonu
pPasnnUYHbIX KOMNOHEHTOB rasa. Ha O0CHOBaHUW KONUYECTBEHHOIO COCTaBa paccyUTLIBAKOT AWHaMU4YeCKy0 BA3KOCTb KOM-

NMOHEHTOB. BA3KOCTb rasoBoi cMecu pacCcHnTbIBakOT MO BA3KOCTAM KOMMOHEHTOB.
ﬂMHaMMHeCKaH BA3KOCTb OTAESIbHOIO KOMMNOHEHTa rada Flp06bl npu pa6oq|/|x ycnoBusAx BblHUCNAKT NO q)opmyne

SJ
T+
1Ty Lo, (A1)

roe j — waeHTuuLmMpyeT oTAenNbHbIA KOMMNOHEHT Npobbl rasa ( j — CO,, O,, N,, Bo3gyX, napbl Bogbl);
n;(T) — AnHamuyeckas BAKOCTb KOMMOHEHTA j NPy YCNOBUSAX akcnryaTayuy,

Nn,j — BUHAMUYEeCKas BAKOCTb KOMMOHEHTa j Npu CTaHAapTHOW TemnepaTtype T, (KOHCTaHTa);
T — TeMneparypa rasa;

T, — cTaHfjapTHas TeMnepaTypa (paBHasa 273,15 K);
S; — koHcTaHTa CasepneHfa KOMMNOHEHTa .

CooTBeTcTBytOLIME 06LEMHBIE AOMM ¢; BO BMaXHOM OTXOAALLEM rase BbIYUCMIAIT Mo dhopMynam:
- ans j— CO,, Oy, N, 1 Bosgyxa:

1
Q=P ;
1+ Yn,HZO,v (A2)
pn,Hzo,v
- Aﬂﬂj— napbl BOAbI:
_ yn,HZO,v ) 1 (A 3)
(PHZO pn,HZO,v 1+ Yn,HZO,v ’ '
pn,HZO,v

roe ¢; — obbeMHas 4ONIsi KOMMOHEHTa j B CYXOM rase,

V. H,0,v — MaCCOBOE COfepxaHie NapoB Bogb! MPi HOPMarbHLIX YCIOBUSX 1 C CYXMM rasom;
Py 1,0 — NNOTHOCTb NApOB BOAbI MPY HOPMasbHLIX YCTOBUAX (KOHCTaHTa).

3aBUCALLYIO OT TeMMNepaTypbl JUHaMUYeckyto BSakocTb raza 17(T) npu paboqnx ycrnoBusix BEIYUCSIOT No opmyne

Z N (TNM; Tt
i

n(n=

' (A.4)
Z V Mchrit,j
Jj
rae (Pj — 06beMHas aons KOMI'IOHEHTaj B CyXOM rase,

Teritj— KpUTMYeCKan TeMnepaTypa KOMMOHEHTa j (KOHCTaHTa);
M; — morekynspHas Macca KOMMOHEHTa j (KOHCTaHTa).

A.2 KoadbcpuumeHT KaHHUHrema

Ans BeluucneHns koadduLneHTa KaHHuHremMa HeoBxofMo onpefenerne AnuHbI cpeaHero cBoGogHoro npobera
U cpeaHeit MoNApHOIt Maccekl rasa. [inuHy cpegHero csobogHoro npobera A BLIMUCASIOT Mo dopmyre
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=200 JTRT
PN 8M

rae n(T) — 3aBucsLLasa OT TeMNepaTypbl BA3KOCTb rasa;
p — abconTHOe AaBneHne rasa;
M — cpenHsia MonsipHas Macca ra3oBoil CMecH;
R — rasoBasi NocTosiHHaSA.

CpefHIoio MonsipHyto Maccy M npoGbi rasa BLIYUCTSIOT MO opMyre
M=3 oM.
]

KoadpdpuumeHT KaHHuHrema Ci, ; hpakumn YacTul / BeIMUCASIOT No opmyne

2\
Cm,i =1+

1,23+ 0,41exp
dso,i

2\

Oen s
—0,88 50,/] Y

rae i — naerTudULMpyeT dpakuyuu Yactuy (i = 2,5, 10 MKM);
A— pnuHa cpepHero ceobogHoro npobera;
dsp ;— OTPE30K Anamerpa dpakumm Yactui .
A.3 MnoTHoCTb rasa

MNOTHOCTL P,ry BNAXHOIO rasa Mpn pabounx yerioBUAX BEIMUCTIAKOT Mo hopMyne

(pamb+ pst) Tn (pn + Yn,H;O,v)

Pprr = v
P, T [1+ n,HZO,vl
pn,HZO,v

MNoTHOCTL P, CMECU CyXOro rasa BeIYUCAAIOT Nno dopmyrie
Pn = Z P P,
i

rAe @; — o6beMHasn AOMs KOMMOHEHTa j B CYXOM rase;
T,— cTanHgapTHas TeMmnepaTtypa, paBHasa 273,15 K;
Pamb — aTMocdpepHoe AaBrneHne Ha MecTe U3MEpPEHUS;
P, — HopmantHoe AaBneHue, pasHoe 1 013,25 Ma;

(A.5)

(A8)

(A9)

Pst — pasnnyne Mexay ctatudyeckuMm gaerneHnemMm B nonepeyHom ceyeHun n aTMOCCbeprIM AaBneHneM Ha MecTe

n3amepeHus (atMocdepHoe AaBreHue);
¥n h,0v — MaccoBoe cofepxaHue napoB BOAbI NpU HOPMANBHBIX YCIIOBUSX U C CYXUM ras3oM.

A. 4 KOHCTaHThI

Tabnuya A1 — KoHcTaHTbl HeoOXoAUMEIE ANSA pacHeToB

KoHcTaHTa Cumson 3HayeHve EavHuUa namepeHus
[a3oBasi NOCTOSIHHas R 8,31451 Dx/(monb - K)
CTaHpapTHas Temneparypa Th 273,15 K
HopmanbHoe gaBneHuve Pn 1013,25 rMa

MnotHocTb CO, Npu HopMarnbHbIX
yCroBusix Pn, co, 1,977 Kr/m3

MnotHocTb O, NpU HOpMarbHbIX
YCNoBUSX Pn, 0, 1,429 Kkr/m®
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\ MHZO 7—crit,HZO

KoHcTaHTa Cumson 3HaveHve EAanHuua nsmepeHns
MnotHocTe N, Npyu HOpMansHbIX

yCroBusX P N, 1,251 kr/m®
MnoTHOCTb Cyxoro Bosgyxa npu

HOpMarbHbIX YCIOBUAX Pn. som 1,293 kr/m®
MnoTHOCTb NapoB BOAEI NpU HOp-

MarnbsHbIX YCNOBUAX Pn, Hy0v 0,804 kr/m®
MnoTHOCTL YacTuy, Pop 1000 kr/m®
HAnHamnyeckas BsaskocTs CO, Nn, co, 1,370-107° Kr/m
OunHamunyeckasn BaskocTe O, Nn, 0, 1,928-107° Kr/m
AvHamundeckas BsaskocTs N, Nn, N, 1,652-107° Kr/m
dunHamunyeckasn BA3KOCTL BO3ayxXa Nn, soan 1,717-107° Kr/m
[VHamuuecKkas BSA3KOCTb MapoBs

BOAbI NnH0v 8,660-107° Kr/m
MonspHas macca CO, M, co, 44,01 r/morb
MonsapHas macca O, M, o, 32,00 r/morb
MonsapHas macca N, M, w, 28,02 r/morb
CpepHas MonsipHas macca Cyxo- .

ro Bosgyxa M a0 28,97 r/monb
MonsapHas Macca napos BoAbI M0 18,02 r/morb
KoHctaHTa Casepnenga CO, Sco, 273 K
KoHctaHTa Casepnenga O, So, 125 K
KoHctaHTa Casepnenga N, Sy, 104 K
KoHcTaHTa CasepneHfa Bo3ayxa Seoan 113 K
KoHcTanTa CasepneHga napos

BOAbI Sh,0v 650 K
- VMco, Teit, co, 15,7 T monb™! - K
- NMo, Teri, o, 70,4 /T monb™ ! K
- M, T et N, 59,5 AT mons™! - K
- N M T it osn 61,9 AT mons™! - K
- 107,9

A/r-mons™! - K
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Mpunoxexnune B
(cnpaBouHoe)

Owun6KkKn, BO3HUKaKOWNE NPU OTKITOHEHUU OT U3OKMHETUYECKOro MeToga oTtéopa npoo

B fononHeHne K HeonpeaeneHHOCTU 3MEPEHUS], ONPEAENEHHO C NOMOLLIBI0 MHOMOKPAaTHBLIX ONpeeneHuii B ycrno-
BMSIX MOBTOPSEMOCTH UMM BOCMPOM3BOAUMOCTH, farnbHellume Bknagbl HeornpeaerneHHocTeln obycrnosneHsl oT6opoM
Npo6 TOMbKO B OAHOWH U3MEPUTESNLHON TOYKE WU OTKIIOHEHUAMU OT U30KUHETUYECKOro MeToAa oTbopa nNpob Bosayxa.

MpuHATO cuuTaTh, YTO BCE M3MEPEHUsI BLIMOINHEHbI B TOUKe oTbopa npob, koTopas COOTBETCTBYET YCINOBUSM
NonepeYHoro ce4eHnss Mecta usmepeHus. NMoaToMy 3TUM BKINaJOM B HEOMPEAENEHHOCTL HYXHO nNpeHebpeyb.

Ans n3okuHeTyeckoro Metoga otbopa Npob MoXeT ObITb OLieHeH TOMbKO iMaMeTp BXOAHOTO coMnna, T. K. 0bbem-
HbIA pacxop, Yepes UMMAaKTop, BbMUCHISAEMBINA Nepef U3BMEepEHUEM, COXPaHAETCA NOCTOSIHHBIM BO BpeMsi BCero otoopa
npob. CooTBeTCTBYIOLLME BKIafbl B HEONPEAENEHHOCTb U3MEPEHUSI MOTYT ObITh OLIEHEHBI TEOPETUYECKU ANA Pa3HOTo
pasMmepa YacTuL.

OddheKTMBHOCTL pasgeneHnss NpobooTOOPHOW CUCTEMBI AN YacTuL, C pasfUYHLIMU a3poguHaAMUYECKUMK
AvnaMmeTpaMu AofmkHa ObITb BbIYMCTIEHa MO U3OKUHETUYecKol ckopocTu [19]. Ha pucyHke B.1 npuseaeHbl npumepbl
3pEeKTUBHOCTU pasfeneHns pasnuyHbiX dpakumii YacTuy Kak pyHKLMKU OTHOLLEHUS] CKOPOCTM rasa BO BXOAHOM
coMe K CKOpOCTU OTXOASLLEro rasa B rasoxofe. BeluncrneHmss ocHoBaHbl Ha aTMOCGEPHOM BO3JyXE CO CKOPOCTbLIO
rasa 10 M/c u gnameTpom BxogHoro consa 10 Mm.

MpuMedyaHune— DpdeKTUBHOCTL pasfeneHns SBNSETCA OTHOLLEHMEM COAlepXaHus YacTuy B npobe,
oTo6paHHOl Npu onpeAeneHHOM U30KUHETUYECKOM PeXUME, K COfepXKaHMUI0 YacTuL, NPU U3OKUHETUYECKOM MeToae
oTbopa npob ¢ n3okmHeTUYeckoi ckopocTtbio 1,0.

UTtobbl cOOTBETCTBOBATL 3aiaHHbIM MpefenamM s3HadeHuid AuameTtpa npockoka yactuy B 10 u 2,5 MkM, BupTYyans-
Hbli UMNaKTOp AOMKeH paboTaTk ¢ NOCTOSIHHLIM 06LEMHLIM pacxofoM Npobkl, KOTOpLIA ByAeT onpeaeneH 3apaHee. O6beM-
HbI1 pacxog, 3aBUCHT TOITBKO OT YCITOBMIA OTXOASLLIENO rasa, KoTopble MOryT ObITh NpefjBapUTENbHO BbMUCTIEHBI. M30KUHETU-
YecKuii MeTog oTOopa Npob Boagyxa AormKeH BbITb ycTaHOBNEH NyTeM Beibopa comnna aAnsa ot6opa Npob cooTBETCTBYOLLEro
AnameTpa. B npotuBHOM criyyqae oT6op Npob fomkeH ObITh BBIMOMHEH C U30KMHETUYECKOW ckopocThio oT 90 % A0 130 %
BLIYUCNEHHOro 3Ha4YeHuA no opMmynam fseuca (B.1) n (B.2) [19], kak nokasaHo Ha pucyHke B.1. (U3okuHeTU4ecKan
CKOPOCTb — OTHOLLEHUE CKOPOCTY rada BO BXOJHOM COMIIE Veyyry K CKOPOCTU OTXOASALLErO rasa viy). BxogHoe conno
JOMKHO BbITh BEIGPAHO COOTBETCTBEHHO.

Yi Vg 1 Vig
E=—= - -1 ’
Ya  Ventry 1+ 2Stentry Ventry (B.1)
dae Pop Vg
Stentry = = : ) (B.2)

9r] ’ dentry

rae y; — cofepXaHue Mbinu, nony4eHHoe 30KMHETMHECKUM MeToAoM oTBopa npob;
Ya — COAEepXaHue Nbiu, Nofy4eHHOe aHU30KUHETMYECKUM MeTofoM oTBopa npob;
Vig — CKOPOCTb OTXOASILLero rasa;
Ventry — CKOPOCTb rasa BO BXOAHOM conre;
N — BA3KOCTb rasa;
Jentry — BHYTPEHHWI AuameTp conna Bo BXOAHOM OTBEPCTUM;
Po,p — MMOTHOCTL YacTuy, 1 rfem®;

St — yuncno CTokca;

entry
d e — a3poAnHaMNYECcKUin fuameTp.

MpumMevyaHne —lpeAnodTUTENEH CBEPXU3OKUHETUHMECKUIA MeTo oTOOpa NpoG Bo3ayxa, MOCKOMbKY
owmbka B 3hHeKTUBHOCTM pasfeneHns A Hero MeHolue, YeM Ansa oTbopa npob HUXKe N3OKUHETUYECKON CKOPOCTH,
Kak nokasaHo Ha pucyHke B.1.
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E — owwmbka B cofilepXaHuu NbiNn NP aHU3OKUHETUHECKOM MeToAe oTbopa Npob;
Ventry — CKOPOCTb ra3a Bo BXOAHOM COMIIE; Vig — CKOPOCTb OTXOASILLErO rasa;
d ;e — ad3poanHamuyeckuih anameTp: 71— 2,5 MkM; 2 — 5,0 MkM; 3 — 8,0 MkmM; 4 — 10,0 MKM.

PucyHok B.1 — TeopeTudeckas 3aBUCMMOCTb OLUNGKN CoflepXXaHUsl MbiNKU OT OTHOLLEHWA CKOPOCTU rasa BO BXOAHOM
conne K CKOpOCTU OTXOASILLEro rasa

[ns YacTuy ¢ aspoAnHaMUYECKUM JUaMETPOM d,. , PaBHbIM 10 MKM (He criegyeT nyTatb ¢ PM,g), U ANA cBEpXU3oku-
HeTh4eckoro meTofia oTbopa npob Bo3ayxa ¢ KoapduLmMeHToM 1,5 pesynbrarbl yMEHbLUAKOTCA NpUbnuauTensHo Ha 15 %.
Takas oLunbKa CHKaeTCs C yMeHbLLEHWeM pa3Mepa YacTuL, U AomkHa BbiTe NpeHeBpexXMMo Masnoi NpU d,, , PABHOM 2,5 MKM.

OwwnbKa, BbI3BaHHAA OTKIOHEHUAMN OT W3OKWHeTUYecKoro MeToga oTGopa Npo6, 3HAUNTENBHO MeHbLUE MaKC-
MarnbHOro 3Ha4YeHWs, NpMBEAEHHOTO B NpeAblAYLLNX NyHKTaX, KOTopble ObiNn BelMUCTIEHbl At YacTul pa3aMepom 10 MKM,
MOCKOMbKY Y YacTul oBbIMHO ecTh pacnpeneneHue no paamepam B criydasix, Korga MaMepeHusi BIGpocoB NpoBoasT B
OYULLEHHOM OTXOASALLEM rase.
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MpunoxeHune C
(cnpaBouHoe)

Mpumep ABYXCTYNEHYATOro BUPTYasibHOro UMNaKTopa
C.1 KOHCTpYKUMA U TeXHUYECKue faHHble
Ha pucyHke C.1 npuBeieH npuMep ABYXCTYNEHYaToro BUpTyansHOro uMnakropa 6e3 BxogHoro conna (cM. npunoxexue E).

TexHU4eckne faHHble BUPTYanbHOro MMnakropa npusegeHsl B Tabnuue C.1. [aHHblit UMNAKTOP ABNAETCSA YCTPOWCTBOM C
naMuHapHbIM NOTOKOM C OBLLMMU BHYTPEHHUMU NOTEPAMU Ha cTaguio Huxe 10 %.

11

A

1 — conno yckopeHna PMyo; 2 — conro Ans yrnaenueaHus vactul pasmepom Gonee 10 Mkm; 3 — cunsTp Ans ynasnusaHUa YacTul,
pasmepom Gonee 10 MkM, ®Y1; 4 — BcacbiBatoLLas TpyGka ANA KPYMHbIX YacTul; 5 — conno yckopeHus PM, 5; 6 — conno Ans ynae-
nuBaHnA YacTul, pasmepoM ot 2,5 Ao 10 MKM; 7 — punsTpbl ANA ynasnuBaHWA dpakumii yacTul, MeHee 0 MkM 1 Gonee 2,5 MKM, DY2;

8 — BcacbliBatoLas Tpy6Kka; 9 — punsTp TOHKOM 04MCTKM AN ppakumn YacTul MeHee 2,5 mkm, ®P; 10 — Bcacblatoas Tpyoka;
11 — KpenneHue CMeHHoro BxofHoro conna (Npunoxexue E); 12 — kaHan AnNs KoMbLUeBoro notoka; Dy, — AnameTp; L — AnuHa.

PucyHok C.1 — Ba3oBas KOHCTPYKLMA [BYXCTYNEHYaToro BUPTYaribHOro UMMaKkTopa

Tabnuya C.1— TexHUYeckue AaHHble BUPTYarbHOro MMNakropa

Mapamerp Vivnakop ( : -:aOAI\V/IIEMP,';A;oﬂ (i : Tza: I:;;,'\fzfz)
OnvHa ¢ noacoeaWHeHHBIM BXO4HBIM COMMOM, MM =248
Ovametp, mm =70
Ob6beMHbI pacxog nNpobel gy, , N/MUH 12,5
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NapameTp WmnakTop . Cranus PM10 . Caaua PM2'5
(i=10MKm, 7= 1) (i =2,5MKM, j = 2)

Yucno conn N, 6 6
HuameTp conna yckoperusi Yactuy Dy , MM 3,9 1,5
HAvameTp conna ans ynasnueaHus Yactuy Dy , MM 51 2,0
PaccTosiHWe Mexay KOHLIOM COMMa yCKOpeHWst YacTuly

W Ha4anoMm conna ANs ynasiMBaHUs YacTuy s; , MM 3,5 25
OnuHa conna yckopeHus vactuy /y , MM 50 4,0
Yucno Ctokca St 0,46 0,49
O6wuit pacxoa Ha cTaaunto, gy = qyo,;- N;, N/MUH 12,6 11,5
Mo6ouHbIN pacxon Ha cTaguio, Qvoy,= Qy1,i- N, n/MuH 1,0 1,2
CkopocTb B connax v;, M/c 2,9 18,1
Yucno PeitHonbAca B connax yckopeHusi yacTtuy (20 °C,

aTMocdepHbIil BO3AYX) 750 1800

C.2 Bbibop auamMeTpa BXogHoOro conna

Ha ocHoBaHun chopmynsl (8), B Tabnuue C.2 npuBegeH NpUMeEp OTHOLLEHUSA MeXAY CKOPOCTLIO OTXOASALLEro rasa
¥ NPUMEHAEMBIM JUAMETPOM BXO[HOMO CONMa BUPTYarnbHOro UMNakTopa, nokasaHHbIX Ha pucyHke C.1 u B Tabnuye C.1.

Tabnuya C.2 — OTHOWeEHNE MeXAy CKOPOCTbIO OTXOASILLEro rasa U AUAaMETPOM NPUMEHSEMOrO BXOAHOTO conna

(BO3AYX B yCnoBUsX oKpy>atoLleii cpeabl)

)IlmameT BXOA4HOro conna, MM J:lwanason cropoctu ,ElvnameT BXOA4HOIO conyia, MM }J,wana30H cropoct
P ’ oTxoAsLyero rasa, M/c P ! oTxoAsLero rasa, mM/c
3 22,7—32,7 7 42—6,0
3,5 16,7—24,1 8 3,2—4,6
4 12,8—18,4 9 25—36
4,5 10,1—14,6 10 2,0—29
5 82—11,8 12 1,4—2,0
6 57—8,2 14 1,0—1,5

C.3 KpuBble pasgeneHus

Ha pucyHke C.2 npuBeeHbl 9KCNIEepUMEHTaNbHO OnNpeaeneHHble KpuBble pasfeneHus. [nsa npoBepky Toro, 4To cTa-
AWK pasfeneHns MNakTopa CoOTBETCTBYIOT pacyeTHbLIM 3D EKTUBHOCTSAM pasgeneHusi, Gbinm NnpoBegeHbl SKCNEPUMEHTHI,
yCTaHOBNEHHbIE B NpunoxeHun H. Kpuble 3dhdeKTUBHOCTU pasgeneHns YAO0BNeTBOPSIOT YCnoBuioo, 0603Ha4eHHOMY B
Tabnuue 1.

C.4 MNpepen 4YyBCTBUTENbLHOCTU

Mpepnen 4yBCTBUTENBHOCTU B3BELLIMBAHUSA OTAENbHBIX PUMETPOB (PUNETP TOHKOK O4MCTKM 1 PUBTP ANS yNasnuBaHus
YacTul BTOPOW CTaguu pasjeneHus) coctasnser 0,3 mr [pegen YyBCTBUTENBHOCTM B3BelumBaHuA PM, 5 cocTaenseT
cooTBeTcTBeHHO 0,3 Mr. Mpeaen YyBCTBUTENBLHOCTM KOHLEHTPpaLMK Ans o6beMa npobkl 1 M® coctaensieT 0,3 mr/m®,

Mockonbky Ha Npefen YyBcTBUTENbHOCTU PM, o BNUAET ABa He3aBUCUMBIX B3BELLUMBAHWSA (PUNLTP TOHKOA O4MCTKM
W OUNETP ANs yrasnueaHus yactuy ctagun PM, 5), npefen YyBCTBUTENEHOCTU ANS HEro Bhille 3HadYeHns ansa PM, s 1
coctaBnsaer 0,4 Mr. BBnay pacnpoctpaHeHnsa HeonpegeneHHOCTU COOTBETCTBYIOLWNIA NpeAen YyBCTBUTENBHOCTU KOHLIEHT-
paunn Ans obbema npobbl 1 M° coctaenseT 0,4 mr/m®.

C.5 HeonpeaeneHHoCTb n3MepeHus

B Ttabnuuax C.3 u C.4 npuBeAeHa cTaHAapTHas HeonpeneneHHOCTb NapHbIX U3MepeHWiA, BEIMUCTIEHHAA MO ¢op-
myne (11). OTa cTaHgapTHas HeonpefeneHHOCTb YYUThIBAET BNUAHUA Takux akTopoB, kak oTbop npob u gudde-
peHuUnanbHoe B3BellMBaHue unsTpa ANS ynasnuBaH1s YacTul, U unsTpa TOHKOW O4UCTKN.
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A — achheKTUBHOCTL pasaeneHns; d,, — adpoanHamMUYeckuii guameTp; 7 — HopMaTUB Mo TopakanbHoi dpakyum, UCO 7708 [1];
2 — HopMaTKB MOBLILLEHHOTO pucka no pecnupabensbHoii chpakuun, MCO 7708 [1]; a — 6es konnaka; b — ¢ konnakom; ¢ — o6pasel,

PucyHok C.2 — MpuMepbl KpuBbix 3 HEKTUBHOCTU pasgeneHna MHOrOCTYNeHYaToro
BUPTyanbHOro UMnakTopa ¢ MHoropasoBbiMu connamu [10]

Tabnuya C.3 — CraHgapTHas HEOMPEAENEHHOCTb NPU NAPHBIX U3MEPEHUSIX (METOZ C OAHUM ONEpPaTOpPOM)

CraHgapTHas He- CraHgapTHas
Yucno CpeaHasn
CpeﬂHﬂﬂ KOHLIeH- onpeaeneHHoCcTb HeonpeaeneHHoCTb
Tun npeaNpuATHA napHbIX 3 KOHLeHTpauua
nsmepenwii n | TPALMA PM o, MI/M KOHUEeHTpauuu PM M/ KOHLieHTpauuu
P PM,q, mr/m’ 25 PM, 5, mr/m®
Kanan Bbibpoca rasa 7 31,9 2,1 2,4 0,4
3aBoj CXXuUraHua oTXo040B 3 6,4 0,8 5,8 0,9
KoTen Ana coBMeCcTHOro
CXuraHms HeobpaboTaHHOW
HedTW 1 NPUPOAHOro rasa 3 3,8 0,6 1,5 0,3

Tabnuya C.4 — CraHgapTHas HEONPEAENEHHOCTb NpU NapHbIX M3MePEHUsX (METOA C BYMS oneparopaMm)

CrtaHaapTHas CraHpapTHan
Yueno napHbix CpeaHana CpeaHasn
. HeonpeAeneHHoCTb HeonpeAerieHHOCTb
Tun npeanpusTUA n3MepeHun KOHLieHTpauusa KOHUeHTpauus
n PM. MM KOHUeHTpaLun PMo M/ KOHLIEHTpaLuu
1o PM,q, MF/M® 2> PM,5, Mr/m®
Kanan eeibpoca rasa 7 51,8 4,4 3,4 0,6
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MpunoxeHue D
(cnpaBoyHoe)

Bnusinue kone6aHuii TeMmnepaTypbl U COCTaBa OTXOAsAWEro rasa Ha umcno PeiiHonbAaca

Uueno PeiiHonbaca Re; B comnax YCKOpPeHWUs YacTul, AUaMeTp KoTopbix paBeH Dy ;, BLIMMCAAKT Mo dhopmyne
Vi Do Ppre
Re; = —ﬂ— .

[Inst OCHOBHOTO NoTOKA qy/» Yepe3 KaHan ANsA KoNbLEBOro NoToka (cM. pucyHok C.1) kaxaoii ctaguu Yueno PeidHonbaca
Re,nn j B KaHanax Ans KorbLeBoro noToka BeIMUCISKT Mo (hopMmyre

(.1)

Vann,i’ Dann,i Pprr

Reann,i = n (D-2)
OunameTp KaHana Ans KonbLEBOro NoToka d,,, BbMUCMAT No hopMyne
4Aann
G = = (.3)

TI' (dann,1 + dann,2)
MoACTaBNAA CKOPOCTL rasa B KOMbLEBOM KaHane Vann ;= Gy, N; /Agn, v dpopmyny (D.3) B popmyny (D.2) nonyyaem

407 Qi N;

iy TR — D.4
Tr(dann,1 + dann,z)n ( )

Reann,i =

rae i — wgeHTuduumMpyet dpakuum Yactuy (i = 2,5, 10 MKm);
V; — CKOpPOCTb rasa B COMmax YCKOPeHWsi YacTuL, B CTafuu i ;
Vann,j — CKOPOCTb rasa B KaHare [N KonbLeBoro noToka B CTaguu /|
Re; — uwncno PeitHonbfca B cTaguu i |
Pprs — MAIOTHOCTL rasa B YCHOBUAX 3KCNAyaTaLuy,
Dg ;— AvaMeTp Comnn yckopeHns 4acTul B CTaauu / (KOHCTaHTa),
dynn — 3KBUBANEHTHBI AUaMETP KONbLEBLIX KaHANoB MoToKa (KOHCTaHTa),
N — AvHamuyeckas BA3KOCTb rasa Npu ycnosuax sKcnnyatauuu,
A,nn — KonblieBasi obnacTb kaHanos NoTokKa,
dann,1 — BHYTPEHHUIA ANAMETD KaHana AN KonbLeBoro noToka;
Jann,2 — HapYXHbI AnamMeTp kaHana Ana KobUeBoro rnoToka;
Gv2,;— OCHOBHOI pacxof, ra3a Yepe3 consio UMNaKTopa;
N; — 4uncno conn umnakTopa B cTaguu / .

Cnepytowuii npumep nokasbiBaeT BAUAHUE konebaHWil TemnepaTypbl U cocTaBa OTXOAALEro rasa Ha 4Yucno Peit-
HonbAca. BxogHble AaHHble Gbinn nonyYeHbl 3 UsMepeHns oTHoweHns PM,o/PM, 5 Ha NPpOMBbILLNEHHON YToNbHOMN AneKTpo-
CTaHLMUMW C UMNAKTOPOM, NpUBEAEHHLIM B NpunoxeHun C [20]. 3T BbIUMCIEHUs NoKa3bBatoT, 4To konebaHnsa Temnepartyphbl
OTXOAALLEro rasa okasblBaroT Hambonbluee BNUSHWE Ha 1ncro PeiiHonbaca. Yncno PeitHonbaca Re Boibpoca rasa B conne
YCKOPEHUA YacTuL HaxoauTcst B obnactu namuHapHoro notoka (100 < Re < 3000). Yucna PeilHonbAaca B KaHane ans
KOMNbLIEBOro NOTOKa AOCTAaTOMHO HU3KUE.

Tabnuya D.1— Ycnosus otxoasuiero rasa u otéopa npo6

CkopocTb oTxoaALWero rasa, M/c 25,6

Venoens TemnepaTtypa oTxoasLero rasa, °C 158
OTXOAALEro HaBneHue otxoaswero rasa, kla (M6ap) 103 (1030)

rasa O6bemuas fons O, (cyxoit), % 6,6

O6vemHas gonst CO, (cyxoit), % 12,8
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Okon4aHue mabnuupi D.1

Ycnosus ObbemHas fons N, (cyxont), % 80,6
OTX?_gf;:"ero CopepxaHue NapoB BOAbl B OTXOASLLEM rase, rim® 56,8
OBt 06BLEMHbBIN pacxod NpwW YCNoBUSX OTXOAALLEro rasa, N/MUH 14,3
OBt 06BLEMHBIN pacxod NpW HOPMarnbHLIX YCNOBUSIX, I/MUH 9,22
Yenosus Pacxop BcackiBaeMoro ra3a U3 conna gns ynaenueaHusa Yactuy ctagum PM,
oTtbopa npw HopMarbHbIX YCIoBUAX N/MUH 0,86
npo6 Pacxop BcackiBaeMoro rasa U3 conna Ans ynasnuBaHua Yactuy ctagum PM, 5
npu HopMaribHbIX YCIOBUAX, NI/MUH 1,08
OduameTp BXogHOro conna, Mm 3,5

Tabnuya D.2— Yucna PeitHonbica Ans pasnuyHeix konebaHuii TeMnepaTypbl OTXOASALLEro rasa

Kone6aHusa TeMnepaTypbl 0TX04ALErO rasa nena PetinonsAca
ang 2,5 Mkm ana 10 Mkm
Ha 15 K Huxe TemnepaTypbl oTXogsLero rasa 1297 542
Ha 10 K Huxe TemnepaTypbl oTXogsLero rasa 1280 535
Ha 5 K Huxe TemnepaTypbl oTXoAsLLero rasa 1264 528
HavanbHoe 3HaveHue (431,15 K) 1249 522
Ha 5 K BbllLe TeMnepaTypbl 0TX0A4ALLEro rasa 1233 516
Ha 10 K BbiLe TemnepaTypbl OTXOASALLEro rasa 1218 509
Ha 15 K BblLe TemMnepaTypbl OTXOASALLEro rasa 1204 503

Tabnuya D.3 — Yucna PeltHonbaca gng pasnuyHoro cogepxanHua CO, B OTXOAALEM rase

Kone6aHusa o6bemHol gonu CO, H#ora Pefoniica
ansa 2,5 MkM ana 10 MKm
Ha 1,5 % obbemHoi gonu CO, Huxe 1241 519
Ha 1,0 % o6bemHoit gonun CO, Huxe 1243 520
Ha 0,5 % o6wemHoit gonu CO, Huxe 1246 521
HavanbHoe 3HadeHue (06reMHas gonsa CO, 12,8 %) 1249 522
Ha 0,5 % o6wemHol gonu CO, Bbilwe 1251 523
Ha 1,0 % o6wemHoit gonu CO, BhlLLe 1254 524
Ha 1,5 % o6wemHoit gonu CO, BhlLLe 1256 525

Tabnuya D.4 — Yucna PeitHonbica Ans pasnuyHoro cogepxaHusi napoB Bofbl B OTXOASLLEM rase

Kone6aHna o6bemHol Aonu NapoB BoAbl Huena Pedirontaca
anga 2,5 Mkm ana 10 Mkm
Ha 1,5 % o6beMHol oMW NapoB BOAbI HUXeE 1256 525
Ha 1,0 % o6beMHoOl oMW NapoB BOAbI HUXeE 1253 524
Ha 0,5 % o6bemMHol oMW NapoB BOAbI HUXeE 1251 523
HauanbHoe 3Ha4eHne (06beMHas gonsa napos Boabl 6,6 %) 1249 522
Ha 0,5 % o6beMHoIA oMM NapoB BOALI BhILLE 1246 521
Ha 1,0 % o6beMHoIA oMM NapoB BOALI BhILLE 1244 520
Ha 1,5 % o6beMHoIA 40MnM NapoB BOALI BhILLE 1241 519
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NpunoxeHue E
(cnpaBoyHoe)

BxopgHoe conno

Ha pucyHke E.1 nokasaH npuMep A0ONYCTUMOW KOHCTPYKLMW BXOfHOrO conmna B cooTteTcTBuM ¢ UCO 12141 gna
n3MepeHnin obLlero cogepxaHua NbiNu B AbIMOBOIW Tpybe ¢ yCTpOACTBaMU C MIOCKUM (DUNLTPOM U AMNSA U3MEPEeHWNiA
MaccoBoi koHLeHTpaLuu PM;o/PM, 5 ¢ “MNakTopoM, onucaHHbIM B pasgene 6. JIomkHbl GbiTb BEINONHEHb criefytolyme
XapaKkTepUCTUKM:

a) ToNLMHa CTeHKN & conna Bo BXOZHOM 0TBEPCTUM: 8 < depyry /12, MUHUMYM 0,8 MM;

b) AnnHa / ¢ NOCTOAHHBIM BHYTPEHHUM Anametpom: / 2 10 Mm;

C) PAMYC Foptry OKPYXKHOCTU BXOAHOTO COMNA: foniry S 0,2 MM;

d) acpcpekTnBHBIA AUaMeTp: Dogg, = dentry 2 fentry

e) yron pactBopa KoHyca: a < 30°.

30°

1>10

8 — TonwMHa CTeHKU BXOAHOrO conna; / — AnuHa ¢ NOCTOSHHLIM BHYTPEHHUM AUAMETPOM;
Gentry — BHYTPEHHWUA ANAMETP BXOAHOTO CONNA; fenyy — PAAMYC OKPYKHOCTU BXOJHOTO conna.

PucyHok E.1 — Mpumep BxogHoro conna
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Mpunoxexune F
(cnpaBouHoe)

Cnucok o6opyaoBaHus

Ta6nunya F1— WMmnakrop u BXxogHble conna

ObopyaosaHue

Tun n/unu xapakrepucTuka

Mmnakrop

KoppO31OHHO-CTOMKWIA MaTepuran, HanpuMep, TUTaH UNU HepXxasetoLLas
ctanb, MCO 15510 [3], L-32

BxogHoe conno

OdpekTuBHLIN Anametp: oT 3 Ao 18 MM (cM. npunoxeHue E);
Martepuan: ToT xe, 4To U y UMnakTopa

Tabnuya F.2— ObopyaoBaHue Ansa aKCTpakuum U perynupoeaHusa o6bemHoro pacxoga npobbl

O6opyaoBaHue

Tun n/unu xapakTepucTuka

lmbkas Tpybka ans rasa

KpenneHue c 3akpenneHHoi TpybGkouW unu
CTEPXHEM ANS HACTPOKN BUPTYarbHOrO UM-
nakTopa

Koppo3noHHO-CTOKUI MaTepuan, ana AnuHel Gonee 1 M MoryT
6bITb HeobXoAUMBI AOCTATOMHO yCTONUMBasA KpenexHasi Tpybka mnu
CTepXeHb

YnoBuTenb KOHAEHcaTa

B 3aBMcUMOCTH OT CBOWCTB rasa MOXeT ObiTb HeobXoAUM YroBU-
Tenb KoHAeHcaTa, YTobbl n3bexars Noboro HaTekaHWs KoHaeHcaTa B
nsmepseMblit punsTp; Npu HeobxoaUMocTH AomkHO BbiTb 06ecneveHo
HarpeBaHue UNK oxnaxaeHne ynoBuTensa KOHAeHcaTa

CylwunbHas KornoHka

KonoHka, sanonHeHHas BnaronornoTuTenem

BcacbiBatolLee ycTpONCTBO

YCTpoWCTBO, HanpuMep, KOPPO3UOHHO-CTONKUIA rasoHenpoHuLae-
MbIi HACOC C 3aALLMTHLIM (PUNETPOM 1 MUHUMATLHOWM noaaveit 2 M3y
(npu 400 rfa B obnacTtu BcacbiBaHUS)

MpuGop Ans namepeHus obbemMa rasa

Mpubop, HanpuMep, OfIMH C HOMMHANBHOW MOLLHOCTbLIO 3 M3/4 1
ABa C HOMWHAMNBHLIMU MOLLHOCTAMK 1 M3y

Pacxogomep npobkl rasa

Hanpumep, potameTp

Mpubop Ansa namepeHns TeMnepartypbl

MpuBop AN U3MepeHUst TeMNepaTypbl NOToKa Npobbl rasa

Mpubop Ans n3mepeHns aaBneHns

Mpubop ANA UsMepeHUs aTMocepHOro AaBreHUs Ha MecTe
n3MepeHms

MpuGop ANsA UsMepeHUsi AaBlNEeHNs] B ra3oxo-
Ae U pacxofomep rasa

I'IpM6op AnA naMepeHua ctatu4yeckoro gaBfieHUA B raaoxoge uim
CTaTU4eCKoro nepenaga AaBneHua Mexay AaBleHueM B TOYKe U3Me-
peHna u aTMOCdJepHI:IM AaBneHnemMm Ha MecTe UsMepeHus

Mpubop ANs U3MePeHUsI BpeMeHU

BblkntoyaTens u pacnpeaenuTenbHble Kna-
naHbl

Beikniouartenb U pacnpefenuTenbHele knanaHbl AN perynuposa-
HWA NOTOKa Npobkl rasa

Ta6nuya F.3— OGopyaoBaHue Anst U3MEPEHUA CKOPOCTY rasa, cocTaBa rasa W CTaHAapTHbIX BESTMYMH

O6opyaosaHue

Tun Wunu xapakTepucTuka

Mpu6op Anst U3MePeHUs1 CKOPOCTH rasa

Mpubop, Hanpumep, Tpybka [MUTo C MMKPOMAHOMETPOM

[a3oBble aHanuaartopbl

lasoBble aHanusaTopbl Ans onpegenexna CO, n O, B oTx0-
AAlem rase

MpuGop Ansi U3MepeHUsi TeMnepaTyphbl

Mpubop AnsA n3mMepeHUs TeMNepaTypbl OTXOASILLETO rasa

MpuGop Ans U3MepeHusi cofepxaHus Napos BOAb

Mpubop Ans M3MepeHUs1 cofiepXXaHUs NapoB BOALI OTXOAS-
wiero rasa
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Tabnwunuya F.4— MNpuHaanexHocTn ANs NpeLBapUTENbLHONR U nocneaytoLeil obpaboTkm B nabopatopun

O6opyaosaHue

Tun nunu xapaktTepucTuka

Becbl

Becebl, Hanpumep, ¢ gnana3oHom uamepeHuid: 60 r, ¢ LeHo gene-
Hua: 0,01 mr

CyWunbHbIA WKad

EMKOCTb A58 TpaHCMopTUPOBaHMUS

EMKOCTb 1151 TPaHCNOPTUPOBAHUS U3MePAeMbIX (OUMETPOB

HarpeBatens, npu Heo6xo[MocTH

HarpeBatenb ANA HarpeBaHUA BCEro UMnakTopa

Tabnuya F.5— Paboune matepuansl

OBopyposaHue

Tun n/vnu xapaktepucTuka

Mnockuii punesTp

MaTepman M3 KBapLeBOro BOJTOKHa

OcywmTens

OcyLIJI/ITEJ'Ib, HanpumMep, cunukarenbs ¢ UBEeTOBbIM UHOWKaTOPOM
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Mpunoxenue G
(cnpaBoyHoe)

OnpegeneHue NpeacTaBUTENBLHOM TOYKU OTOOpa Npoo

OnpegensitoT npefcTaBUTENbHYI0 TOUKY oT6opa Npob B M3MepUTENLHOW NAOCKOCTU U3MEpPUTENLHOW CETKU. [lo-
CKOSbKY M3MepsieMas BeNUMYMHA Takke M3MEHSETCA BO BpEMEHU U3-3a BapuaLuil B npouecce, JoMmkHbl 6biTb NpoBefeHb!
AONOMNHUTENbLHbIE NaparnnenbHble N3MepeHnsl ¢ He3aBUCUMOI U3MEPUTENBHOW CUCTEMON B (DUKCUPOBAHHON TOYKE B U3-
MEpUTENBLHON CeKLuu.

MpumeyaHunsa

1 Pacnpepnenenune namepsaeMon BeNMYMHLI B OTXOASALLEM ra3e MOXET ObiTb HEOHOPOAHLIM, AlaxXe Npyu 0OAHOPOAHOM
pacnpeaeneHnn cKopocTU OTXOASLLEro rasa.

2 OpHOpPOAHOCTL M3MepAEMO BENUYUHBLI MOXET BbITb NOKasaHa Ans paccMaTpuBaeMon U3MepseMOol BENUYNHbI
WnNu 3aMeLlaroLLiero napaMeTpa, Hanpumep, HempepLIBHO U3MepsieMasl TemnepaTypa Unu pacnpeferneHme Kkucrnopoaa B
NNOCKOCTU U3MEPEHUS.

Ina onpepenenns npeacTaBuTENBLHON ToUKKM oT6opa Npo6 B NNOCKOCTU M3MepeHUs AomkHa BbITb MpUMeHeHa crne-
Aywoujasa metoauka:
a) onpeaensioT To4Ky oTbopa nNpob AnsA NnpoBeAeHUA n3MepeHuii B ceTke B cootBeTcTBuK ¢ UICO 12141,

MpumMeyaHune — CoorBeTcTBYIOWME TPpeboBaHNA UAESHTUYHBI TpeboBaHWAM, npuBeaeHHbIM B EH 15259 [9].

b) ycTaHaBnMBaloT 30HA U3MEPUTENBHOW CUCTEMBI ANS NPOBEAEHUS U3MEPEHNIt B CETKE,

C) YCTaHaBNUBAIOT 30HA HE3aBUCMMON U3MEPUTENBHOW CUCTEMBI (CPABHUTENBHOE U3MepeHUe) B hUKCMPOBaHHOM
TOYKe B I/I3MepVITeJ'IbHOI7I CeKyuu;

d) perynupytoT notok npo6bl B 06enx cuctemax, 4Tobbl NoNyYuTe OAUHAKOBOE BPeMsl OTKNUKA,

€) BhIMOJTHAIOT U3MEPEHUS B CETKE W NapannentbHo n3MepeHns B (PUKCMPOBAHHON TOUKE B U3MEPUTENLHON CeKLum,
co BpeMeHeM oT6opa npob, cocTaBnsAlWmMM, No KpalHel Mepe, YeTbipe BPEMEHMN OTKINWKa 3MEPUTENLHON CUCTEMEI, HO
He MeHee 3 MWH ANS Kaxaoii Toukn ot6opa npob;

MpuMmeyaHmnsa

1 CornacHo MCO 14956 [2] Bpems oTbopa Npo6 B kax Aol ToHKe COCTaBIAET YeThpe BPeMeHU OTKNUKa ANA AUHa-
MU4eckux npoLeccoB 1 10 BpeMeH OTKIIMKA ANS BEICOKO AUHAMUYECKUX NPOLIECCOoB.

2 Ecnu HabntopatoTes 3HauuTenbHbIe Bapuauumn B hakTUECKOM CTaHAapTHOM 3Ha4YeHUW BO BPeMEHU, TO HEOAHO-
POLHOCTb HEBO3MOXHO OTNNYUTL OT 3aPPEeKTOB, BO3HUKAIOLWMX U3-3a BapuaLuil npouecca. Mo3toMy ycnoBus npouecca
npu NPoBeLEHUN N3MEPEHWIA B CETKE JOIDKHBI ObITh MakCMManbHO cTabunbHbl BO BpEMEHU.

f) pervcTpupytoT AN Kaxaoi ToUku oTbopa Npob /i hakTUYeckoe 3HaYeHNe Y, g U3MEPEHNs B CETKe U 3HaueHune
Yi ref CPABHUTENBLHOIO M3MEpPEeHUsT;
g) BBIMMCMIAKT ANS KaXKaoi Touku otbopa npob / oTHoweHue r; no popmyne

yi,grid

= @)
Yirer

rA€ Y;grig — PaAKTUYECKOE /-TOe 3HaueHne Npyu NPOBEEHUN N3MEpPeHNii B ceTke,
y,;,ef — CTaHAapTHoe j-To€e 3Ha4yeHue, usmMepeHHoe B (bVIKCI/IpOBaHHOﬁ TOuKe.
h) BblYMCRAOT cpefHee 3HaYeHMe I OTHOLLEHUS 1; No hopMmyne

1 N

r=— Z fi, (G.2)
N =1

roe N — uucno Becex Toyek oTbopa npob,
r;— i-e OTHOLLIeHWe Npu NpoBejeHNN U3MEPEHWIA B CETKE;

i — HoMep Touku oTbopa npob.

Touka CeTKU C OTHOLLEHUEM f;, Haubonee BNU3KUM K CPeAHEMY 3HAYEHUIO OTHOWEHUS T, NPeANnONOXUTENBHO
ABNAETCA NpefcTaBUTENBHO TOYKOA oT6opa Npob.
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Mpunoxexue H
(cnpaBouHoe)

lFeHepupoBaHMe CTaHOAAPTHOrO a3P030sIA AN KaNMGPOBKU
BUPTYanLHOro UMNakTopa

H.1 O6wwue nonoxeHus

KanubpoBka Heobxoguma AMA rapaHTUKM COXPaHEHUA XapaKTEPUCTUK MPOCKOKa ABYXCTYNEeHYaToro BUPTYanbHOMO
uMnakTopa. Ons kanmbpoBku AOMKHBI ObiTb UCMNONB30BaHLI COOTBETCTBYIOWME a3po30SibHbIe reHepaTopkl Npy NoMoLn
MEXaHW4EeCKOW SHEPrv Unu aneKkTpoaHepruu [Hanpumep, BUGpaLMOHHbBIA a3po30nbHbIA reHepaTop ¢ oTBepcTueM (BAIN),
pacnbinutenu]. Janee npusedeHbl NpUMepsl METOAOB rEHEPUPOBaAHUSA a3pO30JIEN, COCTOSILMX U3 ONEUHOBOW KUCHOTHI,
nonuctuponeHoro narekca (MCJT) n cTeknaHHbIX cdhep ¢ AnameTpom oT 1 40 20 MKM.

H.2 BAI metop

[na reHepupoBaHWA YacTuUL aspo3ons auameTpom oT 1 0 20 MKM, UX reHepUpPYIOT U3 XXMZKOro pacTBopa ONenHOBOIA
KMCMOTbI, ME4eHHON ypaHUHOM, C UCMONb3oBaHMEM BMOPALIMOHHOIO a3po30fIbHOro reHepaTopa ¢ oteepctuem ([10]—[12]).
leHeprpoBaHHLIE a3po30nn pa3baBnsaoT OTOUNETPOBAHHBLIM BO3YXOM U HEWTpanuayioT nepes BBEASHUEM B UMNAKTOP.
CopepxaHue ypaHuHa U3MepstoT ¢ Ucnons3oBaHuem cgpnyopomerpa.

H.3 MeTopa pacnbineHus
H.3.1 NMonucTuponbHLIN NaTekc

[nsa pacnbineHuns cycneHanm, cogepxallei jemuHepannmaoBaHHyo BoAy U cdrepbl MOMUCTUPOSbHOIO naTekeca, UCnonb-
3YIOT MHeBMaTU4EeCcKUiA pacneinutens. MeHepuposaHHble Yactuubl MNMCJT BBoaAaT B kamepy BMecTuMocTbio 10 1 u pas-
6aBnAOT CyXUM W OTUIIETPOBAHHLIM BO3AYXOM Nepej BBEAEHUEM B UMNaKTOp. 3TOT METOZ, NOAXOAUT AT reHepupoBaHUA
YacTuL, asposons AnameTpoM B fuanasoHe oT 1,8 fo 4,6 mkm [13]. Yactuubl MCJI1 B npegenax aToro AnanasoHa Takke
MOTyT GbITh CreHepUpoBaHbl ¢ Ucnons3oBaHnemM Metoga BAI [13].

H.3.2 Cchepbl 13 cTekna

PacnbinuTenb Takke MOXeT ObiTb UCMONB30OBaAH ANS CO3JaHMSA aspo3ofeill U3 BOAHOW CycNeH3uu NonbiX Wi
3anofHeHHbIX CTeKNAHHbIX cdep [14]. HOMWHanNbHBIA Anana3oH pasMepoB MOMbIX U 3aNOMHEHHBLIX CTEKNAHHBIX cdep
cocTaensaeT oT 2 MKM Ao 20 MkM 1 oT 3 o 10 MKM cooTBeTCTBEeHHO. CTeknsAHHbIe cepudeckue Yactuybl Maccon 1,0 r
1 200 cM® AMCTURNMPOBaHHON BOALI HEMPEPLIBHO NEPEMELLNBAIOT MarHUTHOM MeLLIANKoii U PachbINAIT C UCMONb30BaHNEM
YCTPOIACTBa, CO3fatoLLero AaBneHune, 3aTeM BbICYLUMBALOT U pa3baBnsaioT CyxuM BO3fyXOM OKpyxatowwen cpeabl 6e3 yactuy,
nepej BBELEHWEM B UMMAKTOP.
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Mpunoxexnue A
(cnpaBouHoe)

CBeieHUs 0 COOTBETCTBUM CChINTIOYHbIX MEXAYHAPOAHbIX CTAHAAPTOB HaLMOHANbHLIM CTaHAAPTaM

Tabnuuya AA.1

OBo3HaueH1e CChINOYHOTO CTeneHb OBo3HayeHNe 1 HaMeHOBaHUe COOTBETCTBYHOLLIETO
MeXAyHapoAHoro cTaHaapTa COOTBETCTBUA HaLMoHaneHoro cTaHaapTa
SO 12141 — *

* COOTBETCTBYOLWMIA HaLMOHarbHbIA CTaH4apT OTCYTCTBYET.
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