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YK 628.511.1:543.21(083.74)(476) MKC 13.040.40 K o1 IDT

KnroyeBble cnoBa: UCTOYHWKM BbIBPOCOB CTaUMOHapHbIE, YacTULbl B3BELLEHHbIE, KOHLEHTPaLUn H13KNe,
MeTO rpaBUMeTPUYECKni

MpeaucnoBue

Llenu, oCHOBHblEe MPUHLMMbI, MNOMOXEHNUS MO roCyAapCTBEHHOMY PErynMpoBaHuiO U yrpaBreHuio B 06-
nacTM TEXHUYECKOr0 HOPMWMPOBAHUSA WM CTaHgapTu3auun yctaHoBneHbl 3akoHom PecnyGnukm benapych
«O TEXHNYECKOM HOPMMPOBAHUM U CTaHO4apTU3aLUn».

1 NOOIMOTOBJIEH pecnybnvkaHCkum yHUTapHbIM npegnpustnem «benopycckuin rocygapCTBEHHbIN
UHCTUTYT MeTponorun» (BenlMM)
BHECEH oTtpenom craHgaptusauum NocctaHgapta Pecnybnvku Benapycb

2 YTBEP>XOEH M BBEOEH B JEWCTBMWE noctaHoBneHvem locctanaapta Pecny6nuku Benapych
oT 29 Hos6ps 2005 r. Ne 56

3 Hacrosawmn ctaHaapT uaeHTu4eH mexayHapoaHomy ctaHgapty 1SO 12141:2002 «Stationary source
emissions. Determination of mass concentration of particulate matter (dust) at low concentrations. Manual
gravimetric method» (MCO 12141:2002 «CTtaumoHapHble UCTOYHUKM BbIOpocoB. OnpeaeneHne MaccoBoW
KOHLEHTPaLuUm B3BELLEHHbIX YacTuL, (MbIAN) NP HU3KUX KOHUEHTpauusix. FpaBUMETPUYECKUIA METOLY).

MexxayHapoaHbIi CTaHAapT NoAroToBrneH TexHudeckum kommtetom MCO/TK 146 «KavecTBo Bo3ayxay,
nogkomuteToMm MK 1 «CtaumoHapHble UICTOYHUKN BbIOPOCOBY.

MepeBopg ¢ aHrNuiAckoro si3eika (en).

OduumanbHbie 3K3eMNsipbl MEXAyHapOAHbIX CTaH4APTOB, HA OCHOBE KOTOPOro MOAroTOBMIEH HACTOS-
LKA cTaHOapT U Ha KOTopble JaHbl Cebikn, umetotesa B benMCC.

CBefileHns1 0 COOTBETCTBUMN MeXAyHapoOHbIX CTaHOApPTOB, Ha KOTOpble AaHbl CChINKW, roCyAapCTBEHHbLIM
CTaHgapTaM, NPUHATLIM B KayecTBe WAEHTUYHbLIX rocydapCTBEHHbIX CTaHOApTOB, NpuBeAeHbl B OOMOSHU-
TENbHOM NpUNoXeHun J.

CreneHb cooTBeTCTBUA — MAeHTUYHas (IDT)

4 BBEJEH BIMEPBbIE

HacToawmn craHgapT He MoxeT GbiTb TUpaXXMpoBaH M pacnpocTpaHeH 6e3 paspelleHus foccTtaHgapTa
Pecnybnuku Benapycb

M3naH Ha PYCCKOM sA3blke
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BBepgeHue

HacrosAwmi ctaHaapT yctaHaBnuBaeT TexHUYeckne TpeboBaHms K B3BeLLMBaHMIO 0TobpaHHOM npobbl ¢
TpebyeMoit cTeneHbl TOYHOCTU. TP HU3KUX KOHLLEHTPALMSAX MbIK 3Ta CTENeHb TOYHOCTU MOXET BbiTb [0-
CTUrHyTa NOCPeaCTBOM:

a) npenernbHON OCTOPOXXHOCTU MPY B3BELUMBAHUW, Kak B NpoLieypax HacTosLWero cTaHaapTa;

b) yBenuuyeHus sBpemeHn otbopa no OTHOLLEHMIO K CTaHOAAPTHOMY;

c) otbopa npob npu Gonee BbLICOKMX CKOPOCTSX 3a CTaHOAPTHbIA OTPEe30K BpemeHn (oTbop GonbLuoro
obbema).

paBnmeTpuyeckuin metod mMoxeT OblTb MCMONB30BaH AMs KanMbpOBKM aBTOMaTU3NPOBAHHBIX CUCTEM
MoHuTOpUuHra (AMSs). Ecnu rasoobpasHble BbIOpOCHl coaepkaT HecTabunbHble, XUMUYECKN aKTUBHbIE U
nonynetyyne BellecTBa, TO UsMepeHne OyadeT 3aBUCETb OT TemnepaTtypbl dunbTpaunn. Ana KanmbpoBku
aBTOMAaTU3MpOBaHHbIX CUCTEM MOHWUTOPWHra 6onee NpMMEHMM MeTOoA BHELUHeA unbTpaumu, YeM meToq
BHYTPEHHEeN punbTpaumn.
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FOCYOAPCTBEHHbIW CTAHOAPT PECNYBJIMKUA BEJIAPYCb

CTAUMOHAPHbIE NCTOYHUKU BbIBPOCOB
OnpepneneHve MaccoBOM KOHLEHTPaLMy B3BELUEHHbIX YacTul (Nbinu)
NPU HU3KUX KOHLLEHTPaUusX.

FpaBumMeTpUUYECKUM MeTOa

CTALbISAHAPHbIS KPbIHILUbI BbIKIOAY
Bbi3Ha4Y3HHe MacaBaW KaHL3HTpaLbli 3aBicnbIX YacuiHak (nbiny)
Npbl Hi3KIX KaHLU3HTpPaLbIsIX.

FpaBiMeTpbI4YHbI MeTan

Stationary source emissions
Determination of mass concentration of particulate matter (dust) at low concentrations
Manual gravimetric method

OaTta BBegeHunn 2006-06-01

1 O6nacTb NnpuMeHeHus

Hacrosiwmin ctTaHgapT yCcTaHaBnNuBaeT MeTon, N3MEPEHNS] HU3KOTO COAEPXXaHWs MbIN B KaHane rasoBoro
NOTOKa MPY KOHLIEHTPALWMN Hke 50 Mr/M> npu HOpMarbHbLIX YCHOBUSIX. ITOT METOZ, NPUMEHSIETCS A5 KOH-
LeHTpauuin B npegenax 5 mr/m>.

HacTtosilwmin ctangapT NpUMEHMM ANS ra3oBbiX MOTOKOB U3 Meven Ans ckuraHnst otxonoB. OH MoXeT
ObITb NPMMEHEH A BbIOPOCOB U3 APYrMX CTaUMOHAPHLIX MCTOYHUKOB C Bonee BbICOKMMU KOHLEHTPaLUSAMU.

Ecnu B raszax npucyTcTBylOT HECTaOMIbHbIE, XMMUYECKN aKTUBHbBIE U NOMyneTy4ne BeLecTsa, nsmepe-
Hue OyaeT 3aBuceTb OT 0TOopa Npob 1 ycnosun dounbtpaumn.

2 HopmaTuBHbIe CCbINKU

HacToqwmin ctangapT coaepXut AaTtupoBaHHbIe U HeJaTUPOBaHHbIE CCbIMKM Ha CTaHAapThl 1 NONoXe-
HUA OPYruX OOKYMEHTOB. HOopMaTuBHbIE CCbINKU, MEepevyncneHHble HuxXe, npueefeHbl B COOTBETCTBYIOLLMX
MecTax B TekcTe. [Ina AaTUPOBaHHbLIX CCLINOK rnocneaylolwne USMeHeHns Ux unu nepecMoTp NPUMeHSIIoT B
HaCTOsILLEM CTaHOapTe TONbKO MPY BHECEHMU B HEro U3MeHeHWi unu nepecmotpe. [na HegaTupoBaHHbIX
CCbINTOK MPUMEHSIIOT UX NOCneaHne n3gaHus.

B HacTosileM cTaHgapTe UCNonb30BaHbl CCbINIKM Ha cregyoLwime ctaHgapTol:

NCO 3966:1977 UsmepeHMe NOTOKA XMAKOCTU B 3aKpbIThIX KaHanax. Metoa nccrnenosaHua nonsi cko-
pocTei ¢ npuMeHeHnem Tpybok Muto

NCO 5725 ( Bce yactn) ToUHOCTb (MPaBUNBLHOCTb U NPELU3NOHHOCTL) METOAOB U Pe3ynbLTaToB U3Me-
peHuin

MCO 9096:1992 UNanydeHUss oT cTaumoHapHbIX UCTOYHMKOB. OnpeaeneHne KOHLEHTPaLUUM 1 MaccoBbli
pacxo maTepmana MakpoyacTul, B ra3oHecyLLMX KaHanax. Py4yHoi rpaBumeTpuyeckuii MetTos

MCO 10780:1994 Bbibpoc cTauMOHapHbLIX MCTOYHUKOB. MamepeHne cKopocTM M 06beMHOro pacxoga
ra3oBbIX MOTOKOB B KaHanax

3 TepMmuHbl 1 onpepeneHus

B HacTosiLem cTaHgapTe NPUMEHSIIOT CrieayioLye TePMUHBI C COOTBETCTBYHOLLMMM ONpedeneHusMu:
3.1 B3BelweHHbIe YacTuubl (Nbinb) (particulate matter (dust): Yactuubl noGbIX Hopm, CTPYKTYpPbI UK
NNOTHOCTU, paccesiHHbIe B ra3oBoi ase B npoLecce oTéopa.

I'Ipmmeanme — B onuncaHHom MeToae BCe BKIMHOYEHUA, KOTOPblE MOryT ObITb COGpaHbI nocpeacTtesom (*)MJ'IpraLWIVI
npu onpegenieHHbIX yCnoBusax nocrie otbopa npob aHanM3Mpyemoro rasa v KoTopble OCTalTCs Bbiwe MO MOTOKY
Hag PNbTPOM M Ha PUIbTPE NOCHEe BbICYLUMBAHUSA MPU ONPeaerieHHbIX YCIOBUSAX, MPUHATO Ha3biBaTb MbIbO (MK
B3BELLEHHbIMN l-iaCTI/ILI,aMI/I). O,D,HaKO B HEKOTOpPbIX HauWOHanbHbIX CTaHOapTaxX NOHATUE «B3BELUEHHblE 4YaCTULIbI»
MOXET PacnpoOCTPaHATLCA HA CKOHAEHCUPOBaHHbIE UK oTpaboTaHHbIe NPoAyKThbl, COBpaHHbIE NPY cneumanbHbIX
yCcnoBuAx (Hanpmmep, npu ©onee HU3KoMN TemMneparype, 4eMm Temnepartypa Bbiaenatoeroca rasa).

M3paHue oduumansHoe
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3.2 temnepartypa dmnbrpauum (filtration temperature): TemnepaTypa oTbnpaemMoro rasa HaBcTpe4y
MOTOKY HWXe punbTpa.

3.3 BHyTpeHHsa dunbTpaumsa (in-stack filiration): Ot6op npo6 Ha dunbTp, pasmeLweHHbIn B kaHane
rasoBOro NoToka HemocpeacTBEHHO B ceveHun anst otbopa npoobbl.

3.4 BHewHasa ¢dunbTpaumsa (out-stack filtration): OT60p NPob B ceyeHUn kaHana razoBoro NOToKa Ha
GUNLTP, HaXoZALWMNCA BHE KaHana rasoBoro NoToka B NOAOIPEThLIX AepXKaTensx.

3.5 usokuHetnyeckumn otéop (isokinetic sampling): OT60p NPo6 Npu TakMxX yCnoBWsX, MPU KOTOPbIX
CKOpPOCTb M HanpasneHue rasa, nornagarwLLero B HakoHe4YHUK aAns otbopa npob (v,), Takue xe, Kak B kaHarne
rasoBOro NnoToka B Toukax ans otéopa npob (vs). CMm. pucyHok 1.

MNpumevarve — OTHoLEeHVe CKOpOCTEN Vq Ivs, %, XapakTepusyeT OTKInoHeHne OT U3OKMHETUYECKOIro 0T60pa.
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PucyHok 1 — U3okuHeTu4Yeckuin ot6op npo6 B kaHarne ra3oBoro NoToka

3.6 rmppaBnuyeckun gunameTtp d, (hydraulic diameter d,): Xapakrtepuctuka pasmepa NonepevHoro
CeYeHus1 KaHarna rasoBoro notoka:

_4xnnowagb ceveHns ansoréopa npob (1)
"~ nepumeTp ceueHus ansiot6opa npo6

3.7 ceueHne gns otbopa npo6 (sampling plane): CedeHue, NepneHOUKYNSAPHOE LIEHTpanbHOW Ocu
KaHana rasoBoro notoka. CM. pucyHok 2.

3.8 nuHuAa otbopa npo6 (sampling line): JIuHns B ceveHmm oT6opa Npob, BAOME KOTOPOW fOKan1M3oBa-
Hbl TOYKM O0TGOpa Npo6, orpaHMYeHHas BHYTPEHHEN CTEHKOIN kaHana rasoBoro notoka. CM. pucyHoK 2.
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1 — nnHKua otbopa npob;

2 — ceveHue ans otbopa npob;

3 —Bxon;

4 — NoToK;

5 — Bepx kaHana rasoBoro NoToka

PucyHok 2 — Cxema pacnonoxeHusi Touek oTéopa npo6 Ha NpuMepe Kpyrrnoro ra3oBoro NoToka

3.9 Touka oT6opa npobbl (sampling point). OnpegeneHHOe NONOXEHNE Ha NMHUKM 0THopa Npob, B KO-
TOpoM oTOupaeTcsa npoba.

3.10 HopmanbHble ycnoBua (standart conditions): [NocTosHHbIE 3HaYeHNs1 OaBneHUss u Temneparypsbl,
npu KOTOPbIX BbIMNCTIAIOT 06beM rasa.

MpumevaHve — B HacTosILEM CTaHaapTe YCTaHOBIEHbI CrieaytoLme HopMmarnbHbie yenosus: aaeneHune — 101,325 kla,

okpyrneHHoe ao 101,3 klMa; Temnepatypa — 273,15 K, okpyrneHHas go 273 K; cyxon ras.

3.11 xonocTtas npo6a (overall blank): Npo6a, oto6bpaHHas Ha mecTe oTOOpa Taknm >xxe ob6pasom, kak u
pearbHble Npobbl cepun, 3a UCKIKOYEHMEM TOFO, YTO BO BPeEMsi OTOOpa He NPOUCXOaUT NMPUHYAUTENLHOTO
NpoKa4yMBaHUA acnUpaLMOHHON CUCTEMON.

MpumeyaHne — Bapuaumst (M3mMeHeHMe) n3amepeHHon Macchl obecrneynBaeT OLEHKY HeonpeaeneHHOCTU. 3HaveHre

XOInocTon I'Ip06bl, AeneHHoe Ha CpeﬂHMIﬁ obbem 0T06paHHbIX I'Ip06 B cepun MsmepeHwﬁ, AaeT OuUueHKy npegena

o6HapyxeHus (Mr/M°) BCero M3MepUTeNLHOTO MPOLIECca, BLINMOMHEHHOMO onepaTopoM. XorocTast npoba BKrioyaeT

BO3MOXHble OTNI0OXKeHUsA Ha q)vmpre M Ha BCeX YacTsaX BbllLe.

3.12 koHTpONb B3BewMBaHUA (weighing control): Mpoueaypa B3BelLUMBaHMA NPOBOAMTCA OO WU nocrne
otbopa npob ¢ Mcnonb3oBaHWeM AeTanen, UAEHTUYHbIX TEM, KOTopble Oblnn B3BeLUEeHbl AN onpeaeneHns
Nbinn, 1 obpaboTaHHbIX NPU TON Xe TeMnepaType U BNaXHOCTK.

MpumMedaHne — KOHTponupyemble YacTu XpaHaTcs 6e3 3arpssHeHW.

3.13 cepua namepeHun (measurement series): MNMocnegoBaTenbHbIE UBMEPEHUS, BbIMONTHEHHBIE B TOM e
ceyeHum otbopa Npob n Npu TEX e yCroBuax npolecca.

3.14 npegenbHoe 3HaveHwue (limit value)

cpeaHee npepenbHoe 3Ha4vyeHme (average limit value): KoHueHTpauus neinu, gonyctumas onst TexXHo-
rnormyeckoro npotecca.

I'Ipmmeanme -B cny4yadax ucnonb3oBaHUA HE ONA KOHTPOJbHbIX beHKLMI;I N3MepeHHoe 3HadyeHune cpaBHUBAKOT C

YCTaHOBJ1€HHbIM CTaH4APTHbIM 3HAa4YeHneM.
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3.15 oT60p GonbwKnx 06BbemoB (high-volume sampling): OT60p Npo6 Npu CKOpPOCTSX, BhILWE YKa3aH-
Hbix B MCO 9096, ¢ ucnonb3oBaHNEM HaKOHEYHUKOB OOnbLUEro AMameTpa U BbICOKOCKOPOCTHbLIX MOTOKOB
npv cobrogeHnn yCnoBuin M30KMHETUYECKOro oTbopa.

I'Ipw\geanme — TunnyHble guameTpbl HAKOHeYHNKOB OT 20 0o 50 MM, COOTBETCTBYIOLLME CKOPOCTAM NOTOKA OT 5 A0
50 m°/u.

4 MpuHUMN MmeToAa

M3 ocHOBHOro NoToka rasa B penpe3eHTaTUBHbIX ToYkax oTbopa Npob 3a u3MepeHH I nepros BpeMeHu
NMpU U3OKMHETUYECKOM KOHTPOJSIE CKOPOCTM MOTOKa U M3MepeHun obbema BbiAensaloT MOTOK npobbl rasa.
Mbinb, HaxoasdLlylocs B npobe rasa, OTAENSAT C MOMOLLBLIO NPeABapUTENbHO B3BELUEHHOrO hunbTpa, KOoTo-
pbi nocne oTbopa BbICYLUIMBAIOT M ONATb B3BewnsanT. OTNOXEHUS Bbile MO NOTOKY OT chunbTpa B npobo-
oTbopHOM 060pygoBaHUN Takke M3BMEKaOT M B3BewmBaloT. KOHUEHTpauuio Nbinin B rase onpegensioTt no
yBeINM4eHUo Macchbl hurbTpa U Macchl NblK, HAKOMNSIEHHOWN Ha bunbTpe No NoToky. MoryT ObITe Mcnonb3o-
BaHbl ABE pasnunyHbix KOHUrypaumm npobootbopHoro obopygoBaHus (6.2.1) B 3aBUCMMOCTM OT XapakTepu-
CTMK OTOMpaemoro rasa.

HocToBepHble n3MepeHust MoryT 6biTb NOMyYeHbl B Cryyasx, Koraa:

a) NoToK rasa B MecTe oTbopa B kaHarne rasoBoro NOToka UMeeT YCTaHOBUBLUYHCS CKOpocTb (5.2);

b) ot6op nNpo6 npoBoaMTCS Npu OTCYTCTBUM TypOYNEHTHOCTM MOTOKa rasa npu U30KMHETUYECKMX YCIo-
BMSAX C PUKCaLMEN HaKOHEYHMKa B NOTOKE;

¢) Npobbl 0TOGpaHbl B 3aAaHHbIX TOYKax ceveHus ana otbopa npob ¢ HepaBHOMEpPHbLIM pacnpeaeneHu-
€M NbINv B KaHare ra3oBoro notoka unm Tpybe;

d) yctaHoBka gnst otbopa npob ckoHCTpymMpoBaHa U OyHKUMOHUPYET TaK, YToObl HE AONYCTUTb KOHAEH-
caumm n XMMNYECKUX peakumin, MUHUMU3UPOBAaTL OTIIOXKEHWUS NbINK Bbile NO MOTOKY OoT dunbTpa, obecne-
YUTb FEPMETUYHOCTD;

€) OTNOXEHMWS MbINN BbILWE MO NOTOKY OT hUnbTpa yYUThIBAIOT B pacyeTax;

f) 3HaueHme xonocTor Npobbl He npeBbiwaeT 10 % OT cpeaHero 3Ha4YeHUs U3 Cepun M3MepPEHU;

I'Ipmmeanme - ,D,J'Iﬂ COOTBETCTBMA NpuBeAEHHbIM TpeGOBaHVIﬂM MOXXHO NPUMEHATb MeTOoAbl 0T60pa 6onbluMx 06be-

MOB Unu yBennvyeHune spemMeHmn 0T6opa.

g) npouenypbl oT6opa u B3BELUMBaHMSA aanTUPOBaHbl K 0XXWAAEMOMY KONTUYECTBY MbISN.

Cepus uamepeHuin SBnsieTcst 3Ha4YUMOW, TONMbKO KOrAa KONMYeCTBO Mbinn, cobpaHHoM B npolecce o0T60-
pa nNpo6 no KpanHer mepe B 5 pa3 Gonblue, YeM COOTBETCTBYIOLLEE MONOXUTENBbHOE 3HAYEHNE XOMOCTON
npoObl. 08 JOCTUXKEHMS COOTBETCTBMS 3TUM TpebOBaHNSAM MOXHO NMPUMEHATb MeToabl oTbopa GonbLumnx
06BbEMOB MNM yBeNU4YeHne BpemeHu otbopa.

INo6oe 3HayYeHne KOHLUEHTpaLmMK, onpeaeneHHoe B CEPUM aHarnm3oB, KOTOPOE MEHbLUE 3HAYEHMUs! XOro-
cTon npobbl, HegocToBepHO. OOHAKO NPU N3MEPEHHOM KOHUEHTpauun mMeHee 5 mr/m® aTo TpeboBaHne
MOXeT ObITb HEBbINONMHMMO. B Takom cnydae moxeT ObITb yBenM4eHO Bpemsa oTbopa npob, ncnonb3oBaHbI
HaKOHEYHWKU C AMameTpoM Bonbluero pasmepa, npuMeHeHbl MeToAbl 0TOopa GonbLUnX 06BHLEMOB ANS TOro,
4YTOObLI 0TOBPATL JOCTAaTOMHOE KONMMHECTBO B3BELUEHHLIX YaCTUL, B TEHEHUE ONpeaeneHHoro BpeMenu otéopa.

5 CeueHue n ToUKM oTbopa npobd

5.1 OcHOBHOM NpUHLUMN OTOOpa NPos

OT60p Npob BO3MOXKEH TONBLKO MPU AOCTYMHOCTM MecTa oTbopa npob 1 npy AOCTaTOYHO BLICOKOM M MO-
CTOSIHHOWM CKOPOCTU rasa B cedeHumn anst otéopa npoo.

CeueHve gns otbopa npob JOIMKHO ObITb NErkogoCcTyNnHO U3 OTBEPCTUS AN oTbopa nNpob, a Takke u3
BesonacHon paboyen nnatdopmel (Mpunoxexune A).

Ot60op npob AomkeH ObiTb Npon3BeaeH B 4OCTAaTOYHOM KonmMdecTBe Tovek oTbopa npob, pacnonoxeH-
HbIX B ceveHun ansi otbopa npo6.

5.2 CeueHue ana otéopa npo6

CeyeHune ana otbopa npob AOMKHO ObITb PacnonoXeHo NO ANVHE NPAMOro KaHana rasoBoro rnoTtoka
(NpenmyLLEeCcTBEHHO BEPTMKamnbHOro), MMEIOLLEro MNOCTOSAHHYIO hopMy M Nnowafb MOMepeyHoro CeveHus.
CeuyeHne ansa otbopa npob AOMKHO ObiTb MO BO3MOXHOCTU KaK MOXHO HWXKE MW Bbille MO MOTOKY, YTOObI
nsbexartb NoObIX BO3OENACTBUIA, KOTOPbIE MOrYT U3MEHWUTb HamnpasfeHWe NoToka (HapyleHus MOryT ObiTb
BbI3BaHbI, HANpPUMep, u3rmbamm, BEHTUNATOPaMU UM HEMOJTHOCTLIO 3aKPbITBIMU BEHTUMSALMOHHBIMU peLleT-
Kamu).
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M3amepeHusi BO Bcex Toukax oTbopa npob, npueeaeHHble B 5.3 1 npunoxenun C, OOMKHbI NOKa3aTth, YTO
MOTOK rasa B ceyeHun Ansa otéopa npob yaoBneTBOpseT criedylowmm TpeboBaHnaM:

a) yron Hak/iloHa MOTOKa rasa MeHbLwe 15 °© OTHOCUTENBHO OCU KaHara rasoBoro MoToka (pekomeHao-
BaHHbI METOA OLLEeHKM NpeacTaBrieH B nNpunoxeHum B);

b) nokanbHbie o6paTHbIE NOTOKM OTCYTCTBYIOT;

C) CKOpPOCTb rasa MWHMMAanbHa AnA NPMMEHSMOro meToda u3mepeHusa pacxoga (ansa Tpybok MNuto ¢
anddepeHumnaneHeiM gasnexHvem Gonbuwe 5 Ma);

d) oTHOLLEHMEe HanbonbLuen NoKanbHON CKOPOCTH ras3a K HaMMeHbLLeh MeHee Yem 3:1.

Ecnu ykasaHHble TpeboBaHMs He MOryT ObiTb BbINOMHEHBI, MECTO 0TOOpa Npob He COOTBETCTBYET Tpe-
6oBaHuAM HacTosLero ctaHaapTa (11.2).

YkasaHHble Bbile TpeboBaHUsA B LENOM BbIMOMHSAIOTCA B CEKUUSIX KaHana ra3oBoro NoToka Mo KpawnHewn
Mepe Ha NPOTSHKEHUU NATU rMapaBfM4ecKUX AMamMeTpoB MNPSIMOro yyacTka kaHarna rasoBoro noToka BBepX
Mo NOTOKY Haf cevyeHnem ans otbopa npob 1 Ha NPOTHKEHUN ABYX M'MAPaBIMYECKMX MaMETPOB BHU3 MO Mo-
TOKY (NATb rMAapaBnNYECcKMX OMaMeTpoB OT Kpasi BbIBOAHON Tpy6Obl). CnenoBaTtenbsHO, HAaCTOSTENBHO PEKo-
MeHgyeTcs, YTo6bl mecTa oTbopa Npob ObiNM COOTBETCTBEHHO CKOHCTPYMPOBAHBI.

5.3 MMHMManbHOe KONM4YecTBO U pacnonoXeHue Touek oTbopa npo6

Pa3mepbl ceveHus ans otéopa npob onpeaensaT MUHUMAaNbHOE KONMMYecTBO Tovek oTbopa. OTo konu-
YeCTBO yBeNnuuMBaeTCd rnpu yBenuydeHum pasmMepoB KaHana razoBoro notoka.

B tabnuuax 1 n 2 npegcrtaBneHo MUHUManNbHOE KONMYEeCTBO ToYek oTOopa npob Ans Kpyrnoro u npsi-
MOYTOJSIbHOIO KaHaroB ra3oBOro NOTOKA COOTBETCTBEHHO. OTW TOYKU AOIMKHbI OblTb PACNONOXeHbl B LLIeHTpax
paBHbIX MOLWaAen, Ha KoTopble pa3buTo ceveHne ons otbopa Npob (B COOTBETCTBUM C NpunoxeHuem C).

Toukn oTbopa Npob He MOryT pacrnonaraTbCs Ha paccTossHUU MeHble Yyem 3 % AnuHbl nuHun otbopa
npo® nnu 5 cM oT BHYTPEHHEN CTEHKM KaHama rasoBoro notoka (B 3aBUCUMOCTM OT TOro, 4Yto 6onblue). 310
yCIoBre MOXeT BO3HWKHYTb Npy Bbibope GonbLuero KonMyecTBa Todek otbopa npob, 4yem npeacTtaBneHo B
Tabnuvuax 1 n 2, Hanpumep B criydae Heobbl4HOM hOpMbI KaHana rasoBoro NoToka.

Mpumedanne — Korga TpeboBanus k BbIbopy ceveHus ans otoopa npob (5.2) He MOryT ObiTb BbIMOSIHEHbI, MOXHO

MOBLICUTL NPEACTABUTENBLHOCTE OTGOPa NPob 3a cYeT yBenuYeHust YMcrna Todek oT6opa npob No CpaBHEHWIO C

npusedeHHbIM B Tabnuuax 1 n 2. Takke cM. 9.3 — npouedypa npegBapuTEnbHbIX U3MEPEHWUA Ans Bblbopa To4Yek

oTt6opa npoo.

Ta6bnuua 1 — MMHUManbHOEe KONMYEeCTBO TOYEK ANA KPYITbIX KaHanoB ra3oBoro nNoToka

Mnowans ceuenus [OunameTp kaHana MwuHumanbHoe MuHumanbHoe
s OUT“Gg a2 1po6. M2 rasoBoro noToka KONMYECTBO NINHUN KOJIMYECTBO TOYEK
A pa npeo, (NpnbnnanTensHo), M oT6opa npob oT6opa npob B ceyeHun
< 0,1 <0,35 - 12
Ot 0,1 oo 1,0 Bkntou. OT1 0,35 go 1,1 BkItou. 2 4
OT1 1,1 no 2,0 Bkntou. OT1 1,1 oo 1,6 Bkntou. 2 8
>20 >16 2 He meHee 12 n 4 Ha m?°

@ Mcnonb3oBaHue TOMLKO OAHOM TOUKU oTBopa NPob MoXeT NPMBECTU K BOMbLLUMM NOrPELIHOCTSM, YeM yKas3aHo B
HacTOsem CTaHAapTe.
[nsa 6onblUMX KaHanoB ra3oBOro NOToKa 40CTAaTo4YHO 20 ToYek.

Tabnuua 2 — MMHMManbHoOe KONMMYeCTBO TOYEK OIS NPSAMOYroJfibHbIX KAHANoB ra3oBoro noToka

Mnowagb ceveHus MuHUManbHoe Yucro MuWHMMarbHOE KONIMYECTBO ToYeK
nns otéopa npoo, M2 pasaenuTenbHbLIX Neperopoaok” oT6opa npob
<0,1 _ E
Ot 0,1 go 1,0 Bkrtou. 2 4
OT1 1,1 go 2,0 Bkntoy. 3 9
>2,0 >3 He menee 12 1 4 na m*°

@ PasgenuTtenbHasi neperopoaka HeobxoavMma, HanpuMep, ecrim AnvHa caMoil [AfIMHHON 6OKOBOW CTOPOHbI KaHaros
rasoBoro notoka 6ornbLue, Yem ABE ANINHbLI CaMo KOPOTKOWM CTOPOHBI (C.2).

® Mcnonb3oBaHne TOMbKO OHOM TOUKM OTGOPa MPOG MOXET MPUBECTM K GOMbLINM NOFPELIHOCTSM, YeM YKa3aHo B
HacTosiLLeM CTaHaapTe.

¢ Ans 6onblMX KaHaNoB ra3oBoOro NoToka AocTaTouHo 20 Touek.
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5.4 BxogHble OTBepCTUA B KaHarle ra3oBoro notoka u paéoyvas nnarcgpopma

OTBepcTus JomkHbl o6ecneumBaTtb JOCTYN K BbiOpaHHbIM ToYkam oTbopa npob B cooTBeTCcTBUE C 5.3 1
npunoxenunem C.

Pa3mepbl oTBepcTMIA [OMKHBI ObITb 4OCTATOYMHBIMU OS99 BBOAA M M3bATUS 06opyaoBanuns ans otbopa
npob6.

PekomeHngyembli MUHMManbHbIM gnameTp — 125 mm nnm nnowagb cevennst 100 x 250 mm, 3a uckrnove-
HMEM MarbiX KaHanoB rasoBoOro NOToka (C AguaMeTpoM MeHee 7 M), ANSA KOTOPbIX pasMep BXOAHOIO OTBEPCTUS
[OIMKEH ObITb MeHbLLE.

[Ba npvMepa COOTBETCTBYIOLLMX BXOAHLIX OTBEPCTUIA NpuBeaeHbl B NpunoxexHun D.

[nsa 6e3onacHOro NpakTU4eckoro npumeHeHus paboyasi nnatgpopmMa AoMmKHa ya0oBNeTBopsTb TpeboBa-
HUSIM NPUNoXeHus A.

6 O6opynoBaHue n matepuanbl (cMm. npunoxexue E)

6.1 CkopocTb rasa, TemMnepartypa, oaBreHue U cpeactea M3MepeHUn cocTaBa rasa

M3mepeHns ckopocTu NpeanoYTUTENbHEE BbIMOMHATL C UCMONb30BAHMEM CTaHOAAPTHLIX Tpybok [uTo,
KoTopble onucaHbl B ctaHgapTe CO 3966-1977, npunoxeHne A. Kpome Toro, Moryt ObiTe UCMOMb30BaHbI
apyrve cpeacrtsa nsmepenun (Tpybka Nuto S-tuna n gp.) ¢ y4eTtom TOro, YTo OHM ByayT oTKannbpoBaHbl No
ctaHgapTHbiM Tpybkam Muto (MCO 10780).

B kaHane rasoBoro notoka AOSKHbI OblTb U3MEpPEHbl TeMNepaTypa U AaBneHue, anst Toro 4Tobbl pac-
cuNTaTh AEMCTBUTENbHYIO NMOTHOCTb rasa C TOYHOCTbIO + 0,05 Kr/M>, Npy 3TOM yuuTbIBasi COCTaB rasa.

Korga KOHUEeHTpauus Nbinn paccunTbiBaeTcs MO CYXOMY BECY U/MnK Koraa KOHUEHTpaums AoimkHa bbiTb
Bblpa)keHa OTHOCUTENbHO CTAHAAPTHOMN KOHLIEHTPALMK KUCIOPOAa, N3MEPEHNsT BIIAXXHOCTU n/unu copepxa-
HWUS1 KNCNOPOAA JOJMKHBI ObITb BLINONHEHbI B6NM3n ceveHns ansa otbopa npob.

6.2 O6opynoBaHue ansa otéopa npo6

YcTtaHoBka ansa otbopa npob cocTouT, B OCHOBHOM, U3 BXOLHOIO HakoHEYHMKa, NblieoTOopHOM TpyOku,
rasoBOro Hacoca, CUCTeMbl Ans namepeHnsi otobpaHHoro obbema rasa npv onpegeneHHbIX TemnepaType u
OaBIEHNN U CUCTEMbI KOHTPOIA ycroBuin otbopa npob ans o6ecneveHns N30KMHETUYECKUX YCITOBUM.

6.2.1 MNbineotbopHas TpyOka pasmellaeTcs BHyTpU Tpybbl (BHYTpeHHSs dwnbTpaums) unm BHe TpyObl
(BHELWHsIA hunbTpaums).

a) BHyTpeHHsin dmnnbTpaums (pucyHok 3). Yactb nbineotbopHon TpyBkum Mexay HakOHEYHUKOM U nnb-
TPOM [OJTKHA ObITb O4EHb KOPOTKOMW, YTOOBI MMHUMM3NPOBATb OTIIOXKEHUS MbINK Ha UNLTPE MO MOTOKY ra-
3a. HeobxoanmMble napameTpbl BXOAHbIX OTBEPCTUI Ha Tp;/GKax: TUNWYHBIA guameTp unbTpa orpaHnyeH 50
MM, oTbupaembii 06bem nNpmbnuamTensHo ot 1 Ao 3 M™/4 (cM. npunoxeHne G AN NONyYeHUs OOMOSHK-
TenbHon uHdopmaumm). MNMockonbky Temnepartypa unbTpaumum cxogHa C TemnepaTypou rasa B kaHane ra-
30BOr0 MOTOKA, TO MOXET NPONCXoauTb 3abreaHme punbTpa, ecnm ra3 cogepXuT Kannm Bogpl.

[na mexaHnyeckon 3almTbl HAKOHEYHWKa U AepXaTtens ounbTpa HUXKe No NoTOKY OT omrbTpa UCNonb-
3y10T TBEPAYI0 repMETUYHYIO0 TPYOKy JOCTATOUYHON OJINHBI (3aLLUTHYIO TPYOKY).

b) BHewHsisi domnbTpauma (pucyHok 4). Yactb nbineoTOopHON TPYOkM MexXay HaKOHEYHUKOM U bunb-
TPOM [OIMKHa ObiTb AOCTATOYMHOM OJIMHbI, YTOObI OTOGpaTh MNbiflb B Tpebyembix Tovkax. Heob6xoanmo KoH-
TponupoBaTb TemnepaTypy nbineotbopHon TpyOkn n gepxatens duneTpa, YToObl rapaHTMpoBaTh ucnape-
HVMe Bcex Kanenb BoAdbl U n3bexatb TpygHOCTEW UnbTpaLmmn, CBA3aHHbLIX C HANIMYMEM KMCHOThbl U ra3oB C
BbICOKOW TOYKOM pockl (CM. Takke 9.4). [nockue punbTpbl Anametpom oT 50 go 150 MM ncnonbaytoT, Kak npa-
BWIO, ANs MOTOKOB CO CKOPOCThLI0 OT 1 Ao 10 My, Mpn npumeHeHnn ot6opa Npob GonbLioro o6vema mMoryT
noHagobutbca Apyrue pasmepbl QPUNbLTPOB.

6.2.2 fletanu cuctembl Ans oTéopa Npod M3roTaBNMBalOT U3 MaTepPMarnoB, YCTOMUMBBIX K KOPPO3Un 1,
ecnv HeobxoaMMmo, K TeMmnepatype, HanpuMep HepXaBelowas cTanb, TUTaH, KBapL 1M CTekno.

Ecnn gomkHbl 6bITb NpoBeAeHbl 4ONOMHUTENBbHBbIE aHanM3bl COOpPaHHONM Mbinu, matepuansl n punbTp,
KOHTaKTupytowme ¢ npobamu rasa, 4ormkHbl 6biTb TakMMK, YTOObI M3bexaTb 3arpsi3HeHus.

MoBepxHOCTb BEPXHEN YacTn dunbTpa JormkHa ObiTb rNagkori 1 OTNONMPOBAHHOM, KONMYECTBO COeau-
HEHWUA JOMKHO OblTb MUHUMANBbHBLIM.

Mepexopnbl AnameTpa OTBEPCTUSI JOSMKHbI ObITb MaakuMu, He PE3KUMU U HE CTYNeHYaTbIMK.

O6opynosaHne ans ot6opa Npob AOMKHO ObITb CKOHCTPYMPOBAHO Tak, YTOObI 06NerYnTb OYUCTKY BHYT-
PEHHMX KaHanoB MPOXOXAeHWs ra3a ot punbTpa.

Bce petanu obopynoBaHua ans otbopa npo6, kotopble OyayT KOHTaKTMpoBaTb C Npob6amu, OOMXKHbI
ObITb 3alULLEHBI OT 3arpsi3HEHNIA B MPOLIECCE TPAHCNIOPTUPOBAHUS N XPaHEHNS.

6
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1 — HAKOHEYHMUK;
2 — nepxarernb (punbTpa;
3 - Tpy6ka MNuTo;
4 — TemMnepaTypHbIn AaTHKUK;
5 — nameputens TemnepaTypsil;
6 — n3amepuTerns CTaTMYECKOro AaBNeHNs;
7 — nameputens guddepeHunanbLHOro aBneHuns;
8 — nbineoTbopHas Tpybka (BHYTpEHHEE YCTPONCTBO);
9 — cucTema oxnaxaeHnsi U BbICYLLMBAHUS;
10 — acnnpaumnoHHas cucTema;
11 — 3anopHbIA KNanax;
12 — perynvpoBOYHbIN KnanaH;
13 — Hacogc;
14 — n3ameputenb pacxoaa;
15 — nameputens o6bema Cyxoro rasa;
16 — nameputenb TemnepaTypel;
17 — 6apomeTp

PucyHok 3 — NMpumep cuctembl aAns ot6opa npob ¢ BHyTpeHHen hunbTpauuen

6.2.3 HakoHe4HuK

MoTok aHanu3npyemol Npobbl rasa noctynaeT yepe3 HakoHeYHUK B NpobooTbopHoe obopynoBaHue.
HakoHe4HuMK coeamHsieTcs ¢ nbineoTbopHOM TPyGKOM unm ¢ gepxatenem cunstpa.

Ons obecneveHns M3oknHeTMHECKOro otbopa nNpob B ra3soBOM MOTOKE MpU LUMPOKOM Auanas3oHe CKOpo-
cten (Hanpumep, oT 3 go 50 m/c) 6e3 GonbLoro nameHeHust pacxoga otbmpaemoro rasa npob6ootT6opHoe
obopynoBaHue AOMKHO BKHOYaTh HAOOP HAKOHEYHWMKOB Pa3nuyHbIX AMamMeTPOB.



CTB UCO 12141-2005

1 — HAKOHEYHMUK;
2 — pepxatenb unbTpa;
3 — Tpy6ka MNuTo;
4 — TemnepaTtypHbIin AaTvmK;
5 — nameputens TemnepaTypsi;
6 — M3mMepuTenb CTaTUYECKOro AaBNEHUS;
7 — nameputens guddpepeHunanbLHOro aBneHuns;
8 — nbineotbopHaa Tpybka (BHELLHEe YCTPOMCTBO);
9 — cucTema oxnaXaeHnsi U BbICYLLMBAHUS;
10 — acnnpaumoHHas cuctema;
11 — 3anopHbIA KNanaH;
12 — perynnpoBoOYHbIi KnanaH;
13 — Hacogc;
14 — namepuTtens pacxopaa;
15 — nameputenb o6bema Cyxoro rasa;
16 — n3ameputens TemnepaTypel;
17 — 6apomeTp

PucyHok 4 — NMpumep cuctemsl ans otéopa npo6 ¢ BHewHewn duvnbTpauuen

BxoOHOW HakOHEYHMK AOMKEH ObiTb OCTPOKOHEYHBLIM AN TOro, YToObl HE HapylwaTb OCHOBHOW MOTOK
rasa. B npunoxeHun F npeacrtaBneHbl Tpu onpoboBaHHbIX KOHCTPYKUMK. [pyrne KOHCTPYKUUN pa3peLleHbl
npv YCNoBUW, YTO OHW Aa0T 3KBMBASIEHTHbIE pe3ynbTaThbl.

B cootBeTCTBMU C TpeBOBaHUSMN MEXaHVKN (backa HAaKOHEYHMKa JOIPKHA MMETb J4OCTaTOYHYIO TOMLWWMHY,
YTO MPMBOOUT K HeonpeneneHHocTn adekTMBHOM nowaaun otbopa npob. 3Ta HeonpegeneHHOCTb A0IMKHA
6bITb MeHee 10 % npu ycnoBum oT6opa Npob Npu M3OKMHETUYECKMX YCITOBUAX. 10 3TON NPUYMHE PEKOMEH-
[OBaHO MCMOMb30BaHMe HAKOHEYHMKOB C BHYTPEHHMM AMaMETPOM, NMpeBbillaowmm 8 Mm.

[Ona Toro 4to6bl MMHMMU3MPOBATL HaPYLUEHWUS1 ra30BOro NOTOKa BO3Me HaKOHEYHWKa, AOSMKHbI BbINOS-
HATbCS cneayowme TpedoBaHNs:

a) HaKOHEYHUK AOMKEH UMETb MOCTOSHHbIA BHYTPEHHUI OuameTp, ero AnvMHa AorkHa 6biTb He MeHee
O[HOrO BHYTPEHHEro avameTpa unu He meHee 10 MM OT ANMHbI HAKOHEYHWKA, B 3aBUCUMOCTU OT TOTO, YTO
bonblue;

b) nto6oe nameHeHne BHYTPEHHErO AnamMeTpa AOMKHO BbiTb KOHMYECKUM, C YrIoM koHyca MeHee 30 °;

C) u3rMbbl BO3MOXHbI TOMbKO MOCIIE MPSAMOr0 yyacTtka AJfIMHOW MUHUMYM 30 MM; ux paguyc OOSKEH
COCTaBMNsATbL He MeHee 1,5 BHyTpeHHero amameTpa;

d) noboe M3mMeHeHne BHELLHErO gMameTpa Yacten Nnpob6ooTbopHOro obopyaoBaHns, PacnonoXeHHOro
Ha paccTosiHMM MeHee YeMm 50 MM OT HaKOHEYHMKa, JOJPKHO OblTb KOHUYECKUM, C YIIoM KOHyca meHee 30 °;
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€) nomexu, cBa3aHHble ¢ NPO600TOOPHBIM 060PYAOBaAHMEM:
1) 3anpeLyeHbl BBEPX MO NOTOKY OT HAKOHEYHUKA;
2) paspellUeHbl BO3Me UMM HUXE MO NMOTOKY OT HAKOHEYHMKA, ECII OHW PacnofoXeHbl HA PacCTOSIHWK
6onee 50 MM OT HakOHEYHMKA WM MO KparMHENW Mepe Ha pacCTOsiHUM, PaBHOM OZHOMY pas3Mepy NMOMeXxM,
B 3aBMCUMOCTW OT TOrO, 4YTO BonblLUe.

6.2.4 Nbineor6opHas Tpy6ka (cucrtema BHewHen hunbTpaumnm)

MeineotbopHas TpyOka JOIMKHA UMETh MAAKY U OTMNONMPOBaHHYIO BHYTPEHHIOIO MOBEPXHOCTb U CKOH-
CTpyMpoBaHa TakvM 06pa3om, YToObl 0ONEMNTb KOHTPOSb U MEXAHUYECKYIO YNCTKY. B nbineoTbopHom Tpyoke
OOMMKHa KOHTPONMpPOBATbLCA TeMnepartypa Ans Toro, YTodbl NogaepKuBaTb MOCTOAHHBIMU 3a[aHHbIE YCIO-
BUS punbTpaumm rasos (M. Takke pasgen 9).

6.2.5 flepxatenb punbTpa

HepxaTtenb dunstpa — 3TO KOPMNYC, B KOTOPLIN BMOHTUPOBAHLI KpenneHve dunbTpa U dounstp. Ecnn
aepxatenb unbTpa YCTaHOBMEH BHe TPYObl, JOMMKEH OblTb NMPeayCMOTPEH KOHTPOSb TemnepaTypbl Ans
TOro, 4ToObl NOAAEPKUBATL NOCTOSIHHLIMKM YCNOBUST hUnbTpaLmMmn 1 nsbexartb koHgeHcaumm napos (9.4).

HeTanu, kOoTOpble B3BELLUMBAIOT A0 U nocne ot6opa npob, cneayioLue:

a) punbTp unm UnbTP C KPEnneHNeM, B Criydae U3BMeYeHus U B3BELUMBAHWS OTIIOXKEHUS Nbifv BHYTpU
BXOAHOro otBepctus gepxarens cdunbrpa (11.5). NpumeHenne gepxatens unbTpa ¢ KOHWYECKMUM BXOA-
HbIM OTBEPCTUEM C yrnom meHee 30 ° noMmoraeT MUHUMN3UPOBATb OTIIOXKEHUS NbINK;

b) unu cdunbTp c gepxartenem unbTpa, B KOTOPOM €CTb BXOOHOE OTBEPCTUE, U AeTansmMu, pacnoso-
)KEHHbIMY MO MOTOKY (HanpuMMep, HAaKOHEYHUK), AN KOTOPbIX B pacyeT MPUHMMAlOT OTNOXEHUS NbInv MO Mo-
TOKy OT chunbTpa (8.2). BHewHne noBepXHOCTUN AOSMKHbI ObITb OYMLLEHbI Nepes B3BELUMBAHUEM. DTO HEOO-
X0AUMO Ansi Toro, YTobbl NPOBEPUTL, COBMECTUMBI N B3BELLMBaeMble YacTh ¢ paboynm guanasoHOM BECOB
(cm. Takke 8.2).

OepxaTtenb dunbTpa u KpenneHve punbTpa OOSMKHbI BbITb CKOHCTPYUPOBaHbLI Takum 0Bpa3om, YToObl
He BO3HMKaro NoACOCOB ra3a BO3fe CTbIKOB.

YUTobbl CHM3UTL Nepenagbl OaBneHus Ha unbTpe M ynyylwuTb pacnpedeneHne noinv Ha unbTpe,
HeobOX0AMMO UCMNONb30BaTh KPENSIEHNE C KPYMHbIMU svekamm (Hanpumep, BOSIOKOHHbIE CETKM).

Mpwn oT60pe Npob GonbLmnx 06BLEMOB AepxaTtenb hunbTpa n unNbTP AOIMKHBI ObITb CKOHCTPYUPOBAHDI
Tak, 4Tobbl n3bexatb NOTEpM BeLLecTBa UNbTPa M ero paspyLleHns npy 6onbwmnx pacxogax.

6.2.6 PUnbTpbI

Mcnonb3yemble omnbTpbl AOMKHbLI OTBEYATb CNeAYIOLMM MUHUMArbHbIM TpebOoBaHNSIM:

a) ahhekTNBHOCTL hunbTpa AomkHa ObiTb 6onee 99,5 % npu UcnbITaHMAX Ha aspo30sX CO CPEOHUM
AnameTpom 4vactuupbl 0,3 MKM Npy oxugaemMoMm mMakcumanbHoM pacxoge (Mnm 99,9 % npu ucnbiTaHMAX Ha
a3po3oMsix Co cpegHuMm amameTpoM Yactuubl 0,6 MkM). 3Ta addeKkTMBHOCTE AOMKHa ObITb NoATBEPXAEHA
nocraswmkom uneTpa. Mpu Gonbwmx pacxogax uUNbTp AOIMKEH MMETb GoMbly nnowagp, 4OCTaTto4-
Hyl0, YTOObI BbiAEPXKMBATb HE OYEHb BbICOKME Mepenagbl 4aBNeHUs B COOTBETCTBUMN C 3PPEKTUBHOCTLIO
dunbTpa, NpUBEAEHHON B TEXHNYECKOM ONMUCAHNK;

b) matepnan domnbTpa He OOMKEH pearMpoBaTh UM agcopbupoBaTh BELLIECTBA, coaepXKallmMecs B Npo-
Oe rasa, gosmkeH ObiITb TEPMUYECKN YCTONYMBBIM MO OTHOLLEHWIO K MakCMMaribHO AONyCTUMOWN Temneparype
B npouecce otbopa npob u T. A.

Mpu BbIGOPE hunbTpa HeOb6XxoaAMMO yuMTbIBaTh criegytoulee (9.4):

— nepenag AaBneHus A0 U nocne unbTpa U yBeENMYEHUe OaBreHUs BO3HWUKAIOT B CBSI3NM CO cOOpoMm
nbinv BO BpeMsi NpobooTbopa. OTo 3aBUCUT OT Tvna dunbTtpa. Tak, Hanpumep, nepenag AaBrneHUs MOXeT
obiTe Mexay 3 klMa u 10 kMa npu ckopocTu rasa okono 0,5 m/c;

— MPU UCMONb30BaHMM DUMNBTPOB C OPraHNYECKMMN CBA3YIOLLMMM KOMMOHEHTAMU HEOOX0AMMO UCKMIO-
YNTb U3MEHEHMSA MACChl, CBA3aHHbIE C VX UCMIAPEHUEM MPU HarpeBaHny;

— (bunbTpbl U3 CTEKIOBOMOKHA MOIYT pearMpoBaTb C KUCMOTHbIMW COCTaBMsloWUMKY, Takummu kak SOj,
YTO NPUBOANT K YBENMYEHUIO MACChl. X nCNonb3oBaHWe He peKOMEHA0BaHO;

— HECMOTPS Ha HU3KYID MEXaHWYEeCKyH MPOYHOCTb, B GONbLUMHCTBE cryYyaeB OUNbTPbl U3 KBapLEBOro
BOSOKHA ABNAITCA 3(PPEKTUBHBLIMU;

— unbTpbl M3 MTPD (PTFE) Takke asnsaioTca adpdpektuBHeiMM. OgHaKO Temnepatypa npoxogsiiero
yepes unbTp rasa He gormkHa npeBbiwaTth 230 °C (CM. AOKYMEHTaLMIO NPON3BOAUTENS).

Ecnu nnaHupyeTcs onpegenutb coctaB cobpaHHOWM Nbinuv, TO Npu Beibope MaTepuana dunbtpa Heob-
XOANMO Y4YUTbIBaTb Hanu4mMe COOTBETCTBYHOLLMX KOMNOHEHTOB B UIbTPE.
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Mpwn B3BeWMBaHUN HUNBLTPOB HEOBXOAUMO UCKMIOYMTL OLUMOKM, BO3HUKAIOLLME OT SMEKTPOCTAaTUYECKMX
paspsagos.

MpumedaHmusa

1 3HaveHne xonocton npobbl ans onpeaenexns (11.6) B kakON-To CTeneHn 3aBUCUT OT Bbibopa dunbTpa (MexaHu-

Yeckne CBOMCTBA U BNUSIHUE Ha HEro BMaXKHOCTU 1 ap.).

2 B Te4veHue HavanbHOro nepuoga orbopa npo6 MOryT NnpoucxoauTb NOTEPU BOMOKHA ounbTpa, KOTOpbIE OKa3sbl-

BalOT BNIUSIHNE HA KOHEYHBIN pe3ynbTarT.

6.2.7 AcnupauunoHHasa cuctema

Moaynb [omKeH ObITb ra3oHENPOHULIaEMbIM, YCTONYMBLIM K KOPPO3UMU U CNOCOBHBIM 06ecnevnTb Mak-
cMMarnbHbI pacxoq B yCroBusix oToopa npob (aaeneHve Ha CTOPOHY Moaynsi, Hanpumep, o 40 kMa). Pery-
NMpOBKa HanpaBreHusi NoToka AOMKHa OCYLLECTBMSATLCS PErynMpoBOYHbIM KnanaHoMm wu/vnu 6arnacHbiM
KnanaHoM. 3anopHblil KnanaH Takke A0MmMKeH OblTb JOCTYNeH, YTOObI NEPEKPbITb MOTOK rasa, NPOXOAsLLEro
Yyepes yCTaHOBKy Ans otbopa npoo.

Mpumepbl 4BYX BUOOB UCMNOSb3YEMbIX Fa30M3MEPUTENbHBIX CUCTEM:

a) U3MEepeHUs pacxoda Cyxoro rasa (pUcyHok 5):

1) koHAeHcaTop u/vnn rasoocywmnTenbHasa balHs, obecneymBalolLme OCTaTOUHYHO BMAXHOCTb MEHee
yem 10 r/m* npuv MakCUMaribHOM pacxone;

2) ra3oHenpoHNLaembIi Hacoc;

3) pacxogomMep Ans ynyudleHus perysimpoBku NoToka, OTKanMoOpoBaHHbIN MO N3MepUTENo 0obema;

4) nsmeputenb obbema (NPELU3MOHHOCTb fy4lle Yem 2 % OT 3aAaHHOro pacxofa) B COBOKYMHOCTM C
06opynoBaHNEM Anst U3MepPeHUa abCconTHOrO AaBneHnst u abcontoTHOM TemnepaTypbl (Nydwe Yyem 1 %);

b) namepenusa pacxopga (pucyHok 5):

1) HarpeBaemblli TPy6ONPOBOL;

2) puckoBas avadparmMa wunv 3KBMBarieHTHoe obopyaoBaHMe (pacxogomep), OTKanmbpoBaHHbie B
npegenax 2 % OT 3a4aHHOro pacxoaa; NPeUM3nOHHOCTb M3MEPEHUIA TeMnepaTypbl U gaBneHus (abcontoT-
Horo u guddepeHunansHoOro) gormkHa 6eiTe nyywe yem 1 %;

3) Bo3gyxoHarHeTaTeNbHbIA 3KEKTop, paboTaloLwmi Kak BcacbiBaloLLee YCTPONCTBO;

4) cpeacTBO N3MepeHns atMocepHOro AaBeHus.

K ncnonb3oBaHuio gonyLeHbl U Apyrue Tunbl YCTPOMUCTB, UMELOLLME COCTaBHbIE YacTu B COOTBETCTBUM C
TpeboBaHNsIMKU NpUNoXxeHus F.

Ecnn ucnonbsyetcsa ot6op npob6 Ha OTBOAHOM MOTOKE, pacxod OTBOAHOrO MOTOKA YYUTbIBAETCS Npu
pacyeTe U30KMHETUYECKMX YCNoBUA oT6opa npob 1 Ansa BbluMcneHus obuiero obvema oTo6paHHOro rasa.

6.3 MaTtepmanb! gns usBne4vyeHUa OTNOXeHUN NbINKn

6.3.1 PactBopbl ANsi NpOMbIBaHUS: OYULLEHHAsA Boda (AEVUOHM30BaHHAasi U NpoMMNbLTPOBaHHANA) 1 aue-
TOH (Cyxow ocTaTok MeHbLue 10 mr/n).

10
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1 — cyxow ras;

2 — BNaXxHbll ras;

3 — 3anopHbIin kKNanaH;

4 — HainacHbIn KOHTPOSbHBIN KanaH;

5 — Hacogc;

6 — pacxogowmep;

7 — n3ameputenb o6bema;

8 — nameputens TemnepaTypsbl;

9 — HarpeBaemas anckoBasi guadparma;
10 — Bo3gyxoHarHeTaTernbHbIA 3KEKTOP.

PucyHok 5 — Npumepbl acnupaumoHHbIX CUCTEM

6.3.2 YucTble KoHTENHepbI Nnoaxodsuero pasmepa (Hanpumep, 250 CM3) OIS XpaHEeHUs1 U TPaHCMNopTU-
POBKM pacTBOPOB Af1si MPOMbIBaHMUSI.
6.3.3 3arnywka (yctonumBas K aLeToHy) Ansi 3aKpbITUS MbINeoTOOPHON TPyOKN.

6.4 Annapartypa AnsA KOHGULMOHUPOBAHUA U B3BELUMBaHUA

6.4.1 KoHTenHepbl ansi B3BeLUMBaAHWS, B KOTOPbIX BbICYLUMBAOT pacTBOPbI At NPOMbiBaHUS. KOHTenHepbI
JOMXKHbl ObITb U3 CTEKNa U kepamukn. [MonumepHble MaTepualsibl UCMONb30BaTb HE pEKOMEHAYETCS.

6.4.2 OKcukaTophbl C BbICYLUMBAKOLLMMM areHTamm (Cunukarenb, XNOopUCTbIi Kanbumim n T. 4.).

6.4.3 JlaGopaTopHbI CyLLNMbHBIN LKad ¢ KOHTpONMpyemon Temnepatypon = 5 °C.

6.4.4 Bechbl ¢ paspewueHvem ot 0,01 go 0,1 Mr, AManasoH B3BELUMBaAHWUS OOMKEH COOTBETCTBOBATL Mac-
caM B3BelUMBaeMbix Yacten (6.2.6).

PacnonoxeHne BECOBOW KOMHATbl JOIDKHO MCKITOUUTL HECTAOMITbHOCTb MOKa3aHui n3-3a BMOpauui,
BO3[YLLUHbIX CKBO3HAKOB N TEeMMNepaTypHbIX konebaHuiA.

I'Ipmmeanme - Heonpe,qeneHHocm npu B3BELLMBAHNUN OTHOCATCA He TONbKO K XapaKTepuCTUKam BecOB, HO U KO

BCeW npoueaype B3BeLLUMBaHWA (CM. npunoxeHne G).

6.4.5 TepMmoOMeETp 1 rUrPOMETP, pasMeELLEHHbIE BO3I1e BECOB.

11
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6.4.6 bapomeTp.
6.4.7 BbITshkHOWM LWKad M HarpeBaTenbHas NNUTKka AN BbiNnapuBaHMs NPOMbIBOYHBIX PACTBOPOB, XapakK-
TEPUCTUKU KOTOPbIX COOTBETCTBYIOT TpeboBaHUsAM NpoLuecca BbinapuBaHus.

7 Pacuet AnamMmeTpa HaKOHe4YHUKa AnA noiny4vdeHus Heo6XxoAMMOro KosimyecTBa nbifu

7.1 OCHOBHbIe NONOXeHusA

Pasmep HaKOHe4YHMKa pacCHuUTbiBaOT nnbo Ha OCHOBaHUK XapaKTepucTtuk 06BEMHOTO pacxoga Ansa
onpe/J,eneHHoﬁ yCTaHOBKMU OnNA 0T6opa yactuy, Nmbo M3 HadanbHoro npeanonoXeHua oXuaaemom Maccol
0T06paHHbIX B3BELUEHHbIX YacTuu, I'IO.I'Iy‘-IeHHOI7I B npouecce BblMUCINEHUA Unn npenBapuUTenbHOro 0T60pa.

7.2 BbluMcneHve gnamMeTpa HaKOHeYHMKa MO xapaKTepucTMKaM pacxoda YCTaHOBKMW ans otbopa
npo6
Ha ocHoBaHuM NpeaBapuTENbHOrO OnpenerneHns CKOpoCTHM rasa Vs B KaXaom Touke oTbopa u cobnoae-
HUs TpeboBaHuA v, = Vs (V,, — CKOPOCTb ra3a B HAKOHEYHMKE), PaCcCUMTLIBAOT NioLagb HaKoHeYHUKa A, a 3atem
n guametp D, no chopmyrne
2
A _R(D“) _v 2)
"4 Vn

Ecnu paccunTaHHbI AuameTp HakoHe4YHuKa D, He nogxoauT, Heobxoaum apyroit o6beMHbIN pacxon qy
(vnun gpyras yctaHoBka Ans otéopa npob).

7.3 PacuyeT gmameTpa HakKOHe4YHMKa, eCnu U3BeCTHO Bpems oToopa u Tpebyemoe KOnu4yecTtBoO
B3BeLUEHHbIX YacTuL,

B HekoTOpbIX CTaHgapTax BpeMs oTbopa ykasaHo. B aTom crnyyae Heob6xoanmo yBennuntb 06 beMHbIN
pacxod, ons Toro 4tobbl oTOGpaTh AOCTATOYHOE KOMMYECTBO B3BELUEHHBIX YacTUL, ANs B3BELUMBAHMS.
OGBbeMHBIN pacxon MOXeT ObiTb yBENNYEH 3a CYET YBENUYEHUS pa3Mepa HaKOHEeYHMKa, O4HaKo ANs Toro,
yTo6bI NOA0GpPaTh TpeboBaHUS K yBENIMYEHHOMY pacxody MOryT OblTb HEOOXOONMbI U3MEHEHUS B KOHCTPYK-
U1K ycTaHOBKM anst otbopa npob.

O6beMHbIN pacxo Yepes HAaKOHEYHUK BbIYMCIIAOT Mo doopmyne

qv = Anvn ’

rae A, — nrowaib HakoHeYHuKa;
Vyh — CKOPOCTb rasa Yepe3 HaKOHEYHWK.
Mpy N30KMHETUYECKNX YCIIOBUSIX V,, = Vs.
MpyY U30KMHETNYECKMX YCIOBUSIX 0TOOPa Npob 06bem rasa v, Yepes HaKOHEYHMK, OeNEHHbIN Ha Bpemst
ot6opa npo6 t, paBeH 06BLEMHOMY pacxody gy Npu peanbHbIX YCNOBUSIX, YTO 3KBUBANEHTHO AV, :

4
qv =lt_nzAnVn =A.Vs 3)

A =20 (4)

Ecrv oxngaemas KOHUEHTPaLMS MbINN Cey, MOXET BbiTb NpUBIMkKeHa K OLEHEeHHON unn npeanosara-

eMoi oTbmpaemon macce m, TO:
m

Cexp =V_ . (5)
n

MoaTtomy 13 popmynbl (4) nnowagb HakoHeYHVKa MOXET BbITb paccuntaHa no opmyne

m
A=y (6)

12
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IOnsa ot6opa npob 6onblnx 06BEMOB NapamMeTpbl BXOAa HAaKOHEYHMKA AOMKHBI COOTBETCTBOBATL HaKo-
HeyHuKy ¢ anameTpom ot 1,25 go 3,43 cm (mo NCO 9096), ansa Toro 4Tobbl NONY4MTL 6OMNBLUMIA N3OKMHETU-
yeckuin pacxog npu otbope npob.

8 MNpoueaypa B3BeWMBaHUSA

8.1 O6Lwue nonoxeHns

®unbTp pomkeH 6biTb B3BELWEH C AepxaTenem unu 6e3 Hero, a Takke ¢ AeTansiMu, HaxoAsLWMMUCS B
rasoBOM MOTOKE UMW 6e3 HUX B 3aBUCUMOCTU OT TUMa UCMOMb3yemMoro Npo6ooT6opHoro 06opyaoBaHus.

MpOMbIBOYHBIE PACTBOPbI AOMKHbI GbiTh BbIMApPEHbl U B 3aBMCUMOCTM OT MCMOMb3yeMoin NpoLeaypbl
B3BELLEHbI B TOM e KOHTEMHEPE UMW NOMELLEHbI B MEHBLUIWIN KOHTEWHEP ANS B3BELUVMBAHUS.

8.2 NopgroToBka nepepn oT60pom nNpo6

B3BelwwnBaeMble geTanu HeOGXOOMMO BbICYLUUTL B CYLUMMbHOM LKady B TeYeHue, Kak MUHUMYM, 1 4
npu Temnepatype He meHee 180 °C (pasgen 10).

OxnaxgatloT unbTpbl UMM KOHTEWHEPBI Asi B3BELUMBAHUSI 4O TEMMepaTypbl OKpyXxatoLen cpeabl B
3KCMKaTope, Haxo4sLemMcsl B BECOBOW KOMHaTe, He MeHee 4 4. [Ins Gonblinx getanei, Hanpumep KoHTen-
HEpPOB A1 B3BELLUMBAHUS, BPEMS OXIaXOeHUs1 HeOOX04MMO YBENMYNTL A0 12 u.

Ecnu BnaXkHOCTb KOHTPONUPYETCS M MNbiflb HE TMrpoCcKoNnYHa, UnNbTPbl /UMW KOHTEeWHepbl AN B3Be-
LUMBaAHMS MOTYT GbITb CTabnnM3npoBaHLl B BECOBOM KOMHATE.

8.3 B3BelwwnBaHue

Tak kak KOHLEHTpauMIo Mbifiv ONPeAEensitoT Kak pasHOCTb MeXay Maccamu, nofydeHHbIMU B OOHO- UIK
OBYXHeOenbHOM UHTepBarne, cneayeT nsderatb owWMOOK B3BELUMBAHMWS, CBSI3aHHbIX C Apeidom nokasaHuii
BECOB, C HEAOCTaTOYHbIM TEMMEPATYPHbLIM PaBHOBECMEM B3BELUMBAEMbIX YacTeN U C KNMMATUYECKUMU U3MeE-
HEHUAMU (NpUMepb! NpuBeaeHbI B NpunoxeHnn H).

Moatomy nepen npoBegeHUEM lOGOr0 U3MEPEHUS OMNepaTop AOIMKEH MPOBECTU OLEHKY Mpoueaypbl
B3BelMBaHusA (8.6). [ina npeasapuTenbHOro M Nocrneayowero B3BeLLNBaHMSA HEOOX0AMMO MCMONb30BaTh
O[lHU U Te Xe BEeCbI.

Mepen kaxxgon cepuen B3BeLLMBaHUS HEOOX0ANMO:

a) NPoBEPUTL BECHI MO 3TANIOHHBLIM FMPSIM;

b) npoBecTn gononHMTENBHBIE NPOBEPKM MyTEM B3BELLUMBAHUSA KOHTPOSbHbLIX AeTanen, MAEHTUYHbIX ge-
Tansm, UCMNosib3yeMbIM MpU B3BELUMBAHWU, M KOTOPbIE MPOLUN MOATOTOBKY MPU TEX XE KOHTPONUPYEMbIX
YCINOBUAX TEMNEPATYpPbI U BNAXKHOCTU; XpaHWUTb KOHTPOSbHbIE AeTanu Bo nsbexaHune 3arpsasHeHWi;

C) 3aperncTpupoBaTb KrMMaTU4eckue ycroBmsl B MOMELLEHUMN.

Korga B3BelwmBaeTcs getane 6onbworo obbema (Hanpumep, XMMUYECKUA CTakaH), Temnepartypa n 6a-
pOMEeTpMYECKoe AaBreHne MOryT BRUSITb Ha CTaHAapTHYI Maccy. AT0 MoxeT OblTb 0GHapyXeHo npu umc-
Nosb30BaHNM CMPaBOYHOIO 3HAYEHUSI MACChbl KOHTPONbHLIX Aetanei. B aTux ycnoBusix gosmkHa ObiTe npo-
BefleHa KOPPEKTUPOBKA B3BELUMBAHUSI Ha OCHOBaHUM U3MEHEHUsI CTaHAapTHOM MaccChl TPEX WOEHTUYHbIX
KOHTPOJbHbLIX AeTanen kaxaoro Tuna (hunbTp, BKNoYasa AepXKaTenu, KOHTenHep 1 ap.).

YBenuyeHne unm ymeHbLUEHNE pe3ynbTaTa B3BELLUMBaHUSA MOXET BO3HUKATb U3-3a:

a) anekTpoCcTaTUYECKUX pPaspsaoB, KOTOpble NMPUBOOAT K OLWMOOYHBIM MOKa3aHWMsM U OOSKHbI ObiTb
yCTpaHeHbl/HeNTpann3oBaHbl (METaNIMYECKUM NOKPLITUEM, MOHHOW MYLLUKOWN);

b) rurpockonuuyeckux xapaktepucTuk matepuana unbTpa u/unu noinu. BasewmnBaHue AOMKHO ObiTb
Npou3BeAeHO B TeYeHMe 3 MUH NOCMe U3BMNEYeHUs M3 akcukaTopa. Tpu nokasaHust JOSKHbI ObITb CHATHLI C
OOHOMMHYTHBIM, ABYXMUHYTHBIM U TPEXMUHYTHBIM MHTEpBanoMm. Ecnu obHapyxeHo 3HauuTenbHoe yBenu-
YyeHue, npoba fomkHa ObiTb BO3BpAaLLEHa B 9KCUKaTOp HE MeHee YeM Ha 4 4. 3aTeM npoueaypy B3BeLUMBa-
HWA MOBTOPSIOT U pacCYMTBIBAOT CTaHAAPTHYHO CyXyl0 Maccy;

C) HebomMbLIMX paznuuuin B TeMnepaType Mexay B3BEeLUMBAaEMOWN AeTanbio U TEMMNEPATYPON OKpyKato-
LLel cpeabl, KOTOpblE MOTYT COo3AaBaTh NOMeXu B paboTe BECOB.

8.4 O6paboTka B3BelUeHHbIX AeTarnen nocrne ortbopa npo6

Bce B3BelleHHble AeTany BbICYLUMBAKOT B CYLUUMLHOM Likady He meHee 1 4 npu 160 °C (cm. Take
pasgen 9 ans ocobbix cnyyaes). [anee ux JOBOAAT OO TeMnepaTypbl OKpyXaloLlen cpefbl, kak yCTaHoBIMe-
Ho B 8.2.

Korga oxugaeTcst NpucyTCTBUE NETYUNX UM XMMUYECKM aKTVBHbIX BELLECTB, TO BbICyLUMBAHWE NPOBO-
O4T npy TemnepaType oTbopa B NOTOKe cyxoro asota (11.2).
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8.5 O6paboTka NPOMbIBOUYHBLIX PacCTBOPOB Nnocrie ot6opa Npo6

Bce pacTtBopbl, cobpaHHble nocne NpoMbIBaHUSA BOLAOW M aleTOHOM BCEX AeTanew, HaxoasiLLUXcs B ra-
30BOM MOTOKe, Kak ycTaHoBMneHo B 9.5, otnpasnsioT B nabopartopuio onsa ganbHeriwen obpaboTkum. MNMpoue-
Aypa gorkHa ObiTb BbINOSIHEHA Takum 06pa3om, YTobbl UCKMIOYNTE BHECEHWNE 3arps3HEHUN.

PacTtBopbl OCTOPOXXHO NMEPEHOCHAT B BbICYLUEHHbIE W NPeABapUTENIbHO B3BELLEHHbIE KOHTENHeps! (8.2).
B TeuyeHue npouecca BbiNapyMBaHWsi CMECb pPacTBOpPUTENEN He AOSMKHA kuneTb. Tak kak ob6beMm pacteopa
YMEHbLLAETCS B NpoLiecce BbiNapuBaHUsl, MOXXHO UCMOSb30BaTb KOHTENHEPLI MEHbLLErO 0ObeMa.

I'IpmmeanMe - ,U,J'Iﬂ BbiNapuBaHMa NPOMbIBOYHbIX PaCTBOPOB UCNONb3YKOT cneayouwmne MetToabl:

a) BbinapuBaHue B wkady npu 120 °C npu HopmansHOM AaeneHun. PekomeHayeTcs MCnonb3oBaTb BO3AYX UMn

a30T, ANg Toro YTo6bl pa3taBuTh Napbl aUeToHa A0 6e30MacHoOro YpoBHS;

b) BbinapuBaHue B 3aKkpbITON cucteMe (BakyymMMupoBaHue). YctaHaenmsatoT TemnepaTypy 90 °C n noHnxaloT gas-

nexne po 40 klMa (abcontoTHoe). Bpemsa oT BpemeHn TeMmnepaTtypa Bo3pacTtaeT v gaeneHue nagaet. [Ansa nocnen-

Hero nepuoaa oHu yctaHaenueatotesi: 140 °C u 20 kMa (abcontoTHoE).

Mocne npouecca BbiNapyMBaHWs B3BELLUMBAeMble KOHTEMHEPLI MOMELLAKT B CYLUUNbHbIA Wwkad Ha 1 Y
npu 160 °C (cMm. pasgen 10 gnst ocobbix cryydaes), 3aTeM OXNaXaalT A0 TeMNepaTypbl OKpyXKatoLen cpeapl,
Kak onucaHo B 8.2.

W3-3a oTHOCKTENbHO BoMnbLUON Macchl 1 06bema B3BELUMBAEMbIX KOHTEMHEPOB MO CPABHEHUIO C OTIO-
KEHUSIMN B3BELLEHHbLIX BELLECTB U3MEHEeHMsI 6apoMeTpU4eckoro AaBneHUs MOryT BNUSITb Ha pesynbTat
B3BELUMBaHUSA. [O3TOMY B KaXKOOW cepun JOJIKHO ObiTb B3BELLEHO HE MEHEe Tpex NMyCTbIX KOHTEMHEPOB Ta-
KOro e pasmepa. s KOpPEKTUPOBKM MCNOMb3YHOT BCE U3MEHEHUSI MacChbl.

[nsa BO3MOXHON KOPPEKTUPOBKM MCMOMb3YIOT TOT Xe 0O6beM pacTBOpUTENSA U CreayloT TOW Xe npoue-
aype ans onpegeneHnst Kak MUHAMYM OHOro 3Ha4YeHUs XOrocTon Npobsl.

8.6 OnTuMM3aumsa metoaa B3BelWWMBaHUA

MpakTuka nokasana, YTo HEONPEAENEHHOCTb B3BELUMBAHMS 3aBUCUT HE TONbLKO OT MoKasaHMWil BECOB, HO
M OT BCEWN NpuUMeHsieMoit npoueaypbl. NoaTomy nepen BbINONHEHNEM MOGLIX U3MEPEHUIA ONepaTop OOIMKeH
YCTaHOBUTb U OLEHWUTb CBOW COOCTBEHHBIA METOA, y4MTbiBasi Npu 3TOM nNpobooTbopHoe obopyaoBaHue U
ucrnonb3yemble OUnbLTPbI.

MoBTOpHbIE B3BELUMBAHWS OAMHAKOBLIX AeTanei, KoTopble NPOBOAAT Yepe3 HECKOMbKO Heaenb, npu
pasnuyHbIX YCNOBUSIX (Hampumep, BHELWHSIS TemrepaTypa, BMaXHOCTb U Ap.), o0ecneyvBaloT C y4yeToMm
CTaHOAPTHOrO OTKMOHEHUS] OLEHKY OEWCTBUTENIbHOM MPEeLM3MOHHOCTM B3BELUMBaHWS, BKIOMAOWY He-
ONpeaesieHHOCTH, CBSI3aHHbIe C onepauusmMmn ¢ punbTpaMmm, BpeMEHEM PaBHOBECHOMO COCTOSIHUS U T. 4.

B ka4ecTBe NEPBUYHON OLIEHKN 3HAYEHMI XONOCTON NPOGLI UCMONb3YIOT pe3ysbTaTbl AN YCTaHOBMEHUS
CpefHero 3Ha4YeHus paccyMTaHHOro obbeMa oTobpaHHOro rasa, YTobbl MONY4YNTL 3HAYMMbIE AaHHbIEe C y4e-
TOM OXXMOAEMOro AuanasoHa KOHUEeHTpauui noinu (NnpunoxeHve G).

9 Mpoueaypa or6opa npo6

9.1 O6LMe nonoxeHns

HomxHbl 6bITe NpoBeAeHbI creayoLme NpeasapuTenbHble MeponpusTus:

a) neped BbINOMHEHNEM JFTHOObLIX M3MEPEHWI onpedensioT uenb otbopa u metog otbopa, koTopble
COrNacoBbIBAOT C MepCcoHaNoMm nNpeanpusitusl. Xapaktep TEXHONMOMMYECKOro npouecca, Hanpumep cratuye-
CKUA MU LIMKIMYECKMI, MOXET OKasaTb BMMsIHME HA nporpammy npo6ootbopa. Ecnv npouecc saBnsieTcs
CTaTUYECKNM, BaXKHO NOAAEPKMBATb Er0 TakMM Ha NPOTshkeHUM NpobooTbopa;

b) narta, Hayano nposeaeHunsl, NPOOOIHKMTENBHOCTE 06CNeaoBaHWs, Nnepuoabl 0TOopa, a Takke TEXHO-
fIorM4eckue ycrioBus B 3TU Nepuoabl OMKHbI BbITb COrNnacoBaHbl C PyKOBOACTBOM NPEANPUSTUS;

C) OomkHbl BbITb coenaHbl NpeaBapuTerbHble pacyeTbl HA OCHOBE OXUOAEMbIX KOHLEHTpauui nbiiv
AN NoaoTBEPXAEHUST TOrO, YTO OXMAAeMble KONMMYecTBa OTOGPAHHON MbIN CPaBHUMbI CO 3HAYEHUSIMU
X0onocTon Npobbl 1 He ByaeT npoucxoanTb Neperpyskn dunstpa (NpunoxeHne G).

Mpwn npogomkuTensHocTn otbopa ao 0,5 4, KoTopasi TpebyeTca AN onNpeageneHHOro UCMbITaHuA Ui
KOHTPOIbHbLIX Lienen, HeonpeaeneHHOCTb U3SMEPEHUN COCTaBnsAeT nopsaka 2 mr/m® (12.2). bonee TOrO, OY-
AeTt Heobxooumo ogHOBpeMeHHoe npoBedeHne npobootbopa no AByM anameTtpam B TedeHue 0,5 u gaxe
ONsl KaHanoB ra3oBOro NOTOKa CPeAHUX pasmMepoB ABYMsi koMaHdamu (bpuragamm), No OQHOM Ha Kaxkgow
nMHUN.
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Mo Bo3mMoXxHOCTM Bpemsi oTbopa npob MoXeT BbITb YBENMYEHO, YTO CHMKAET Npeaen obHapyXeHus 0O
NpakTM4ecKn JOCTWKUMBIX ycrioBui (npunoxeHue G). Bpemsa otbopa npob gomkHO BbIGupaTbCcs ¢ y4eToMm
acbdekTa HeCTabUNbLHOrO COCTOSIHMS CTaLMOHAPHOIO UCTOYHUKA M BO3MOXHbIX XMMUYECKUX peakumii B Mbinu
Ha punbTpe;

d) NpuHUMasn BO BHUMAHWE LieNn namepeHust n ycroeusi oTbopa oTpaboTaHHbIX ra3oB, onepaTop OOMMKEH:

1) BblIOpaTb BHYTPEHHEE WM BHELUHEE YCTPOWCTBO cunbTpaunni. Ecnu rasel B kaHane rasoBoro
noToka HacblIweHbl Bogor, SO; 1 T. 4., He06X0ANUMO UCMONb30BaTb YCTPOMNCTBO BHELUHEN (hUnbTpaLuu;
2) B onpegeneHHbIX criyyasx BblOpaTb TemnepaTtypy Ans cunbTpauum U KOHAMUMOHMPOBa-
HUsi/BbICyLIMBaHUS mnbTpa Ao u nocne otbopa (cm. pasgen 10);
€) oTOupaTb XOnocTyo Npoby nocne Kaxaoro namepenus (9.6).

9.2 NMoagrortoBka

Mepen oTbe3aoM K MeCTy MCMblTaHU 06G0OpyAOBaHUE OUMLLAOT, MOArOTaBNMBAOT U NpoBepstoT. Henb-
351 6e3 AeMOoHTaXxa U NOSIHOM OYMCTKU NOBTOPHO MCMOSb30BaTh AeTanu ycTaHoBKM Ans otbopa npob, koTo-
pble paHee 1Cnosb30Ban1cb Ans otéopa Npob ¢ BbICOKOWM KOHUEHTPALMEN MNbIN.

B3BelunBaeMble pUNbTPbl U CBA3AHHbLIE C HUMW AeTann OOSKHbI ObiTb NOATOTOBMEHbI AN KAXA0N ce-
puUM U3MEPEHNIA B COOTBETCTBMU C NPOrpamMmMoOin U3MEPEHUIA. DTO OTHOCUTCS K AeTansam Ans aHanusa Xono-
cTon Npobbl M K 3anacHbIM AeTansam (Hanpumep, duUnbTp, AepxaTenb hUnbTpPa, HAKOHEYHUKN U T. A4.), YTO-
6bl McknouMTL coon B paboTte obopynoBaHus.

Mpouenypy B3BeLIMBaHNSA BbINOMHSAOT B COOTBETCTBUN C pa3aenom 8.

Bce B3BelwmBaemble aeTanu, nbineoTbopHylo TpybKy M Apyrne aetany o60pyaoBaHUsi, KOTOPbIE KOH-
TaKkTMpYyloT € Npoboi (n ByayT NPOMBITLI MO3XKE), 3aWULLAIOT OT 3arpsA3HEHUn B NpoLecce TPaHCNOPTUPOBKU
N XpaHeHus.

9.3 MNpeaBapuTenbHbIE U3MEPEHUSA

B 3aBMCMMOCTU OT pasMepoB KaHasa rasoBoro notoka, KoTopble OOSMKHbI OblTb YCTaHOBMEHbI, Bbibupa-
FOT YUCIIO M pacnonoXeHne To4dek oToopa B COOTBETCTBUM C 5.2 u npunoxeHmem C.

M3mepsitoT TeMnepaTypy U CKOPOCTb ra3a B BbiOpaHHbIX TOYKax B KaHane rasoBOro notoka, Takke npo-
BEPSIOT BO3MOXHbIE OTKNOHEHUS NOTOKa rasa B CeYEeHUU KaHamna rasoBoro noTtoka, NoATBEPXAatoT BbINOM-
HeHue TpeboBaHun, NpuBeaeHHbIX B 5.2. bonee nogpo6Hoe nanoxeHue npueegeHo B 11.2.

Onsa HabnogeHns 3a CKOPOCTBIO C LIENbI0 MPOBEPKM BO3MOXHbIX OTKITOHEHUI NMOTOKa B KaHase rasoBoro
noToka B npolecce oTbopa Npob yCTaHaBNUBAKOT pasdenuTenbHyo Tpyoky Nuto nnn gpyroe nogxogswiee
CpeacTBO N3MEPEHUN B TOYHO 3addMKCUPOBAHHON TOYKE CEYEHMS.

OnipenensitoT cocTaB BbIXINOMHbLIX ra3oB, rMaBHbIM 0bpa3om cogepkanune kucnopoga, CO, 1 Bogpl.

MprmedaHms

1 V'ameHeHns1 NOTOKa B KaHare ra3oBoro notoka MoryT ObiTb Takke NpoBepeHbl Npy UCnofnb3oBaHum Tpyoku Muto,

YCTaHOBIIEHHOW Ha obopynoBaHun ans otbopa; aTo obecneyvBaeT N3MepeHne AUHaMUYECKOTO AaBMNEHUS B Kax-

Oown Todke oTbopa.

2 HabnopeHve 3a TeMnepaTtypoil B KaHarne ra3oBoro notoka u/vnm koHueHTtpaumuein CO»/O, (unun gpyroro BaxHoro

napameTpa) MOXeT npeaoctaBnATb 4OMNONMHUTENbHYIO I/IH(bOpMaLI,VIIO 0 cTabunbHocTH CTaluMOHaApPHOIro NCTOYHUKA.

C y4yeToMm npegBapuTenbHbIX pacyeToB (7.2 v npunoxeHne H) U naMepeHHbIX CKOpocTel, BblbrpatoT
NMoOXOASALMIA BXOQHON QNaMeTp HaKOHeYHWKa, Ans TOro Ytobbl Gblnn MOSIHOCTLIO peann3oBaHbl U3OKUHETH-
Yyeckue yCroBUs Ansi Bcex Todek otbopa.

9.4 MNpoueaypa ot6opa Npo6

Mpu oT6ope NpPo6 BLINONHSAIOT cneayloLwue onepaumu:

a) cobupatot obopynoBaHve ans otbopa nNpob 1 NPoBEPSIIOT HanU4uMe BO3MOXHbLIX yTeYeK BO BCEW CU-
cteMe anst otbopa npob. BTy npoueaypy NPoOBOOAT OCTOPOXHO, TaK Kak ObICTpble N3MEHEHNSI [ABMNEHUS U
noToKa MOryT NMOBPeaNTb M3MepUTENb rasa. YTeuku rasa, U3aMepeHHble, Hanpumep, No N3MeHeHWo naBne-
HWUSI NOCIE U3bATUA YCTAHOBKM A1 OTOOpa Npu MakCUMaribHOM AaBrieHnn, 4OCTMraemMom BO BpeMst oTbopa,
OOMXKHbI ObITb HUWXKE 2 % OT HOpManbHOro pacxofa. B TeueHne oTGopa NpoBeEpKY YTEHEK MOXHO NPOBOAUTD
nyTemM MPOAOIDKUTENBHOIO N3MEPEHUST KOHLIEHTPaLMIA COOTBETCTBYIOLMX KOMMOHEHTOB rasa (CO,, O, n T. 4.)
NpsiMO B KaHarne rasoBoro NOTOKa M HWXKe MO MOTOKY OT yCTaHOBKM Ans oToopa npob. Jliobas o6HapyxnBae-
Mas pasHuUa Mexay ykadaHHbIMW KOHLEHTpaumsimu cBuaeTenscTByeT 06 yTedkax B getansix npoboot6op-
Horo o6opyaoBaHusi, pacnonoXeHHbIX BHe TPyObl. 3aTem aTy yTeuKy Heo6xoanmo nccnenoBatb U YCTPaHUTb.
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b) cooTBeTCcTBYIOLWME YacTu ycTaHOBKM Anst oT6opa Npob npeaBapuTenbHO HarpeBaloT OO BblGpaHHOM
TemnepaTypbl UnbTPaLmM, HaNPUMEp TemnepaTtypbl TPyObl UK pekomeHaoBaHHOM TemnepaTypebl (160 + 5) °C.
Mpo600TOOPHUK C HAKOHEYHUKOM NOMELLAKT B KaHar rasoBoro Notoka NpoTUB NOTOKa, n3beras KOHTakTa ¢
no6biMK AeTansaAMu KaHarna rasoBoro noToka.

OTKpbITOE BXOQHOE OTBEPCTUE 3aKynopuBaloT, YTOObl MMHUMU3NPOBATL BO3OENCTBME TOKCUYHBIX Fa30B
Ha onepaTtopoB;

¢) Npo6oOTOOPHMK MOBOpPaAYMBAIOT OO TEX MOP, MOKa BXO4 HAKOHEYHWKAa He ycTaHoBWTCH B npegenax + 10 °©
nepegHen CTOPOHOM BBEPX NO MOTOKY, OTKPLIBAIOT 3aropHbIi KnanaH, BKNIOYaoT BCacbkiBatoLLee yCTPONCTBO

1 NPOBOAST HACTPOWKY pacxoAa Ans co3daHUs U30OKUHETUYECKUX YCNoBUi oTGopa B Npeaenax J_rg5% ;

d) Bpems oTb60pa B kaxaow BbIOpaHHON TOYKE JOIMKHO ObITh OANHAKOBbLIM;
e) obuee Bpemsi otbopa AOMKHO ObiTb HE MeHee 30 MUH;
f) B TeyeHne oTbopa, Kak MUHUMYM KaXkable 5 MUH, NPOBEPSIOT U PErynypyoT pacxos OS5t NoAAepKaHUs

+g5%. [MocToAHHO HabNAAT UK PErncTPUPYIOT, Kak Mu-

N30KMHETMYECKUX YCIIOBUIM OTOOpa B npeaenax

HUMYM Kaxkable 5 MUH, AnHaMu4eckoe AaBreHne, U3MePEHHOE C NMOMOLLbIO TPYOkK MNUTo nnu apyron nogxo-
Jsuen nsmeputenbHOn CUCTEMON, YCTaHOBNEHHOW B (DUKCUPOBAHHON TOYKE MMM BMOHTMPOBAHHOM B NpO-
6ooT60pHOE 060pyaoBaHue (9.3).
Mpumeyanune — MNpwn xopoLen nabopaTopHOW NpPaKTUKE NCMOMNb3yeMbI U3MEPUTENb BIAXXHOCTU ra3a pernctpupyet
KakK MUHUMYM Kax[ble 5 MWH TemMnepartypy u gasneHue ond Ucnosb3oBaHUA 3TUX pe3ynbTaToB B pacyeTax KoHeY-
HOro oTbupaemoro o6beMa;

g) ot6op Npob He MpekpallaT Npy nepemeLleHnn NpobooTOopHMKa K criegyloLlel Touke oTbopa 1 He-
MeAJIEHHO NPOBOASAT HACTPONKY pacxoda Ars JOCTUXEHUSA N3OKMHETUYECKNX YCIOBUIA;

h) Bpems ot6opa 1 oTobpaHHbI 06LEM UMK pacxod PErMCTPUPYIOT B KaXKOon Touke oTéopa;

i) N0 okoH4YaHWN oTbopa BO BCEX BblIOPAHHLIX TOYKAX Ha OAHOM NUHUK OTBOpa 3aKpbiBalOT 3aMOpPHbIN
KrnanaH 1 BcacbiBawlllee YCTPOWCTBO, M3BMeKaloT NpobooTOOPHMK U3 KaHana rasoBoro noToka U nepeHocaT
€ro Ha crnefyHLLyto nNMHuio otbopa.

Mpyn M3MepeHUn HU3KON KOHLUEHTpauun NbiNu MpeanovTUTernbHENn MCNONb30BaTbh OAWH OUNLTP ANs
MOSTHOCTbIO 3aBEPLLUEHHOIO N3MepeHus (KyMynAaTUBHBIA 0TOOP).

3arpy3ka unbTpa n MakcumarnbHasi CKOPOCTb rasa He AOMKHbI MPEeBbIWAaTh PEKOMEHAAUMIA N3roTOBU-
Tens;

j) no okoH4YaHun ot6opa Npob BO BCeX TOYKaX:

1) Npo600TOOPHMK N3BNEKAIOT NOCIE 3aKPbITUSA 3aNOPHOro KrnanaHa v BcacbiBaloLWEro yCTponCcTBa;

2) obopygoBaHMe NPOBEPSIOT Ha repMETUYHOCTb B COOTBETCTBUMM C 9.4 a), ecnn yTeyka He Gbina o6-
HapyxeHa B TeYeHue Bcero nepvoga otbopa npob;

3) obopynoBaHue anst oT6opa AEMOHTUPYIOT U BU3yaribHO NPOBEPSIIOT (UNLTP U AepxaTtenb punbTpa
Ha paspyLleHue U Hanuyue NATEH, CBA3aHHbIX C AaBfeHWeM UIn BNaxHocTbio (obopyaosaHue ans otbopa
MCNOMb30Banochb Hxe unm 6nmako k Touke pockl). Ecnn Takue npy3aHaku BbiSIBNEHbI, UCMbITAHWE NPU3HaeT-
Csl HegencTBUTENbHBLIM. Takke NPOBEPSIIOT HEOOHOPOAHOCTL pacnpeaeneHns YactTuy, Nbinu Ha pUnbLTpE;

k) namepsioT u 3anuceiBaloT 6apomMeTpudeckoe AaBrieHune;

|) B3BEWMBaeMble AeTanu NMOMELLAKT B 3aKPbITble HEANEKTPUIYIOLNECH KOHTENHEPBI U TPaHCNOPTUPY-
10T B labopatopuio Anis B3BewnBaHus (pasgen 8).

9.5 M3Bne4yeHne OTNOXEHUIN NbISIM Ha NPO600TOOPHMKE

Bce HeB3BelLeHHbIE AeTanu, KOTOpble KOHTaKTMPYIOT € NPobon rasa no NoToky oT dounbTpa, NPOMbLIBAIOT
ONsi U3BNEYEHNS OTNOXKEHWIA NbINN 32 UCKIMIOYEHNEM CryyYaeB, Kkorga He TpebyeTcs KonM4ecTBEHHAs oLeHKa
otnoxeHun (11.5).

OcobeHHoe BHMUMaHWe yaensioT ToMy, YTobbl n3bexaTtb 3arpsi3HeHUIA Npy NPOMbIBaHUM Ha MecTe oTbopa.
MpombiBaHWE OCYLLECTBNAOT B COOTBETCTBMM CO CneaytoLlen npoueaypoi:

a) HaKOHEYHWK, u3rmb u apyrue getanuv Bbille MO MNOTOKY OT (hunbTpa TLWATEeNbHO NPOMbIBAKOT BOAOWM,
cobupas Boay B KOHTEMHep Ans XpaHeHus, obpallas BHMMaHue Ha To, YTOObl HUYEro U3BHe He nonano B
KoHTewnHep. lMpouenypy NOBTOPSIOT C MCMONBb30OBaHMEM BTOPOW MOpUUM BOAbI, 3aTeM aueToHa, cobupas B
TOT Xe KOHTENHep;

b) uTobbI NPOMBITE NBINEOTOOPHYIO TPYOKY, OONH KOHEL, 3aKpbiBalOT U TPYOKy 3anonHAKT OCTaTOYHbIM
KONMYeCTBOM BOAbl OJ1S1 OUYUCTKU BHYTPEHHel noepxHocTu (oT 1/3 oo 1/2 o6bema nbineoTbopHon TpyGKu),
a 3aTeM 3aKpbiBalT Apyron KoHew. TpyGKy ouuLialoT, Bpallas M HaKIOHSAs ee Heckonbko pas. Pactsop
NepeHoCcAT B KOHTENHEp ANS XpaHeHUa U TpaHcnopTupoBaHus. Mpouegypy NOBTOPSAKT C UCMOMbL30BAHUEM
BTOPON NOpUMKN BOAbI, 3aTeM aLeToHa, cobmpasi B TOT e KOHTEeNHep.
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Ons u3BneyeHUs OTNOXEHUA Mbinn M3 NpobooTOOpHMKA, HAaXOASALWErocs B KaHare rasoBoro NoToKa,
Hemnb3a NPUMEHSATb MEXaHNYECKYI0 OYNCTKY. B TO e Bpems nepeq Kaxaon cepuen nsmepeHuin Heobxoaumo
MEeXaHU4eCKM OYNCTUTb U NPOMbITL 06opyaoBaHKE.

HeTtanu, pacnonoXeHHble No NOToKy hunsTpa, NPOMLIBAIOT, K&Kk MUHUMYM, NOCME KaX4on cepum n3me-
peHnn He MeHee OJHOro pasa B AeHb.

Xapakrepuctuka cobpaHHO Macchl NpW OTAENbHbIX UCMLITAHUAX NPONOPLMOHansHa Macce, CoObpaHHow
C Kaxgoro punbTpa.

9.6 XonocTasa npo6a

XonocTyto npoby oTOMpatoT NOCrne KaxOon Cepun N3MepeHnini He MeHee OLHOro pa3a B AeHb B COOT-
BETCTBMM C npoueaypon otbopa, onncaHHom B 9.4, 3a MCKITIOYEHWEM MycKa BcacbiBalowlen Tpyobl. ITO
MO3BOMSAET OLEHWUTb OANCMEPCUI0 Pe3yrbTaTOB BCEW Npoueaypbl, BbINOMAHEHHOW onepatopaMu ansi no4vtu
HYNEBOW KOHLIEHTpALMK NbinK, T. €. 3arpsi3HeHnst (punbTPOB M MPOMbIBOYHBIX PacTBOPOB B TeUYEHWUE ornepa-
U B BbIGpaHHOM TOYKe B MpOLIECCE TPaAHCMOPTUPOBaHMSI, XpaHeHus, paboTbl B nabopaTtopun u npoueayp
B3BeLUMBaHUs. Bce 3HaueHns xonocton Npobbl 4OMKHBI ObITb M3NOXEHBbI B UHAMBUAYASbHBIX OTYETaX.

10 CocTaB nbiNIM B 3aBUCUMOCTU OT TEMNepaTyphbl

Bblaensiemble Yactuubl, B OCHOBHOM, TepMoycTon4dmBbl. OoHAKo B HEKOTOPBIX npoleccax oTbrupaemble
rasbl cogepXat HecTabunbHble unu nonyneTtyyne BellecTBa (0ObIMHO BO B3BELLEHHON hOpMe Npy HU3KOM
Temnepartype, B ra3oBoi dyopme npu 6ornee BbICOKON TeMnepaTtype).

B Takux crnyyasix MamepeHHasa KOHLEHTpauus Mbifiv 3aBUCUT OT TemnepaTtypbl unbTpauum n/vnm Tem-
nepaTypbl BbICYLLMBaHUA Nepes KOHEYHbIM B3BELUMBAHNEM.

[na ycraHOBNeHHOW onpeaeneHHon ctaHaapTHon Temnepatypbl (Hanpumep, 125 °C, 15 °C) B Hauwuo-
HanbHbIX CTaHgapTax AOMKHO BbITh aHO onpefdeneHne B3BeLIEHHbIM YacTuuam. B Taknx crnyyasix cuctemol
oTbopa Npob AOMKHbI BbITb CKOHCTPYUPOBaHbLI Tak, YTobbl cobpaTb 3arpsasHsiowune MaTepuansl, KoTopble
HaxoOsTCA B BMAE B3BELUEHHbIX YacTuy (TBepaas dasa unv xugkme kannm (asposonb) Npy onpeaeneHHomn
TeMmnepartype. 3TO MOXHO OCYLLECTBUTb, YCTAHOBUB (bUNbTP U UNbTPALMOHHYIO CUCTEMY C BHELLHEN CTO-
POHbI NPO600TOOPHMKA B KAMEPE C KOHTPOMNMPYEMOW TEMMEPATYPON.

Ecnun BewecTtBa, KOHOEHCUPYIOLLMECH B OKPY>KaloLLEM BO34yXe, BKIOYEHbl B HALMOHAIbHbBIX CTaHaap-
Tax B OMNMCaHUe B3BELUEHHbIX 4acTul, TO MOXET OblTb HEOOXOOUMO BKMIOYMUTL BELLECTBA, YIOBMEHHbIE B
OXNaXXOEHHOM umnuHxepe (Mpubop Ans onpeaeneHus 3anblIeHHOCTU BOo3Ayxa), YyCTaHOBMNEHHOM MOCHe
duneTpa. Npremnembinn METOA M3BNEYEHUS AJIS OPraHNYecKUX Wi Apyrmx BeLecTB 3aTem AOIpkeH ObiTb
onuncaH B HauMOHarbHOM cTaHgapTe. Hactoswmin ctaHgapT He CCbiNaeTcs Ha Takve npoueaypbl, OOHAKO
HeobxoamMmo o6paTuTe BHUMaHWe Ha TO, YTO MPUMEHsIEMblE METOAbl HE AAl0T NpeacTaBreHns O Hepenpe-
3EHTaTMBHbIX UCKaXKEHUSIX AENCTBUTENbHON 3MUCCUM.

Takue NCKMYEeHUsT BCTPEYatloTCsl B PasnUYHbIX MPOU3BOACTBaX, HAaNpumep:

a) aHepreTU4ecKkme NpeanpusiTUs ¢ NPOU3BOACTBaMM 0GeccepuBaHus Mo NpUYMHE 06pa3oBaHNs rMOPaToB;

b) npeanpusTha no nepepaboTke TsKeNbIX hpakumii He(hTENPOAYKTOB, a TaKkke AN3eNbHblE ABUraTeNy,
B pesynbTtaTe paboTbl KOTOpbIX 06pa3sytoTcs SO; u/unu opraHnyeckune BelGpocsl;

C) CTeknonnaBuiibHbIE NEYN N3-3a NPUCYTCTBUS NonyneTy4mnx 6opcogepKaliux KOMMNOHEHTOB;

d) mycopocxkuraoLme yCTaHOBKM C npoueccamm 06paboTkm BriaXKHbIX U MOMYCyXUX rasos.

Bbinn nonyyeHbl pasnuuud (B 10 pas) B MU3MEPEHHbIX KOHLEHTpaUMsX Mbin, NO3TOMY B TakUX Cry4yasix
pes3ynbTaTbl U3MEPEHUA OOMKHbI ObiTb MPUBA3aHbI K MOCTOAHHOWM TemnepaTtype (T. €. MakCumarnbHOW TeM-
nepaType, Nogaep>XxuBaemon Ana otobpaHHoON NbINKU Nepep B3BelUMBaHMEM). Tak Kak aKcTpemaribHoe nsme-
HeHWe cUTyauuin MOXeT BbITb He YYTEHO, HEBO3MOXHO YCTaHOBUTL YCIOBHYIO TemnepaTtypy, YAOBnNeTBops-
IOLLLYIO BCEM CIy4asaM.

OpHako, Tak Kak nofHoe ynaBnuBaHWE MEeTYy4YnX BELLECTB BO3MOXHO NMPW O4YEeHb HU3KOW TemnepaType
dunbTpaumm n ocobom obpaleHun npu otbope npob, Gonee BoCNpon3BOAMMbIE pe3ynbTaTbl MOryT ObiTbh
MOMy4YeHbl, €CNN 3TN KOMMOHEHTbI HE YNOBMEHbI UK B AalbHEWLLEM BbiNapeHbl Npy BbICylUMBaHMU. [103T0-
My npegnaraemas temnepatypa 160 °C aBnsieTcs Haunbonee npuemnemon 1 noseonsieT n3bexarb ynaenu-
BaHMs1 6OMbLUMHCTBA NETYYMX KOMIMOHEHTOB M pa3spyLueHust 60nbLUIMHCTBA MMapaToBs.

MHorga MOXHO JOCTUYb BOCMPOM3BOAMMBIX PE3ynbTaToB, €CNN HECTAOUIbHbBIE MW MONyneTy4me Be-
LLecTBa He ynoBrieHbl U /unu ganee BbiNapeHsl Npy BbICyLUMBaHUKN. Pe3ynbTaTtbl namepeHui moryT ObiTeb CO-
MocTaBuMbl, €CMM OHU CBA3aHbl C OnpegesieHHoON TemnepaTypor, TakOW Kak MakcumanbHas Temneparypa,
noggepxveaemMas ans otobpaHHow Nbinv Nepeq B3BeLLUUBaHUEM.
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B cooTBeTCTBUM C 3TUM B3BELUMBAEMbIE YaCTU YCTAHOBKM Ansl 0T6opa A0MKHbI ObITh:

— nepes B3BelLUMBaHMEM BbiaepXkaHbl npu 180 °C;

— B npouecce otbopa HaxoaMTbCH Npy TemnepaType, paBHON unun meHbLuen 160 °C;

— nocrie otbopa BbigepxaHbl npy 160 °C.

B 3aBMCMMOCTM OT perynupyoLmx TpeboBaHuin U BbldaHHbIX paspeLleHnii Ha onpeaeneHHble BUabl OT-
XO4OB WUNv Ons cneuunanbHbIX Lenen namepeHun MoryT ObiTb MPUHATHLI ApyrMe TemnepaTypHble PEXUMBI:
Hanpumep, ecnu aspo30riM WUIM KOHAEHCUMPYEMbIE KOMMOHEHTbI NMPUHMMAKOTCA B pacyeT, Temneparypa
JormkHa 6bITb CHkeHa B npouecce ob6paboTku nocrie ot6opa npo6.

B nio6om cny4ae:

— B3BELUMBAEMbIEe AeTanu AOMKHbl ObITb BblaepkaHbl nepeq oTéopom (9.1) npu TeMmnepaType He MeHee
yem Ha 20 °C Bblwe MakcumanbHOW TemnepaTypbl, 4OCTMraemMomn B npouecce otbopa nNpob n o6paboTku
nocrne otbopa;

— TemnepaTtypa B TedeHne oTbopa u BbiAepKUBaHWA Nepes B3BeLUMBaHUEM OOMKHA ObiTb NpeacTaBneHa
B OT4YeTE.

11 OueHka pe3ynbTaToB

11.1 OCHOBHbIE NONOXeHus
B npunoxexun F npuBegeHsl OCHOBHbIE TpeboBaHUA kK 060pya0BaHMIO.

11.2 NapameTpbl, 3aBUCSALLUE OT CTALMOHAPHOIO UCTOUYHUKA

Ecnn Ha npegnpuatvM HeT noaxogsiliero mecrta ans otéopa npob (5.1) u/mnun nsmepeHus 6binm Bbl-
MOMHEHbI NPU HECTAbWUIBbHBIX YCIOBUSIX HA MPeanpuUaTAM, YTO NPUBENO K YBENWYEHWNIO HEOMNpeaeneHHOCTH
N3MEpPEHUin, TO B OT4eTE 06 MCMbITaHUSAX HEOBXOOAMMO yKkasaTb, YTO TaKoe M3MEpPEHNe He COOTBETCTBYET
TpeboBaHUsIM HacTOSILLErO CTaHAapTa.

MoapobHoe onucaHmne xapakTepucTuK NOTOKa B MecTe 0TOopa U/unm U3MEHeHWs1 pacxoda B KaHane ra-
30BOro NOToKa npu otoéope Npod AOMKHO OblTb OTPAXKEHO B OTYETE 00 UCMbITAHUSIX.

11.3 MNpoBepka repMeTUYHOCTHN

Ownbku BO3HMKaKOT u3-3a 0Opa3oBaHMA yTeyek B ycTaHOBKe ANnA oTbopa npob. YTeyka gomkHa co-
CcTaBnsATb MeHee 2 % OT MMHMMarbHOrO pacxoda, a Npy HenpepbiBHOM HabnogeHun noboe obHapyxmBae-
MO€ pasfnmyne JOIMKHO ObITb M3Y4YEHO M YCTPaHEHO, NGO NpoBepka yTeukN BbIMOSIHEHA, Kak onucaHo B 9.4 a).

Takum 06pasom, ycTaHOBKY Anst oTbopa npob Heob6XxoaMmMo NPOBEPSATb HA FEPMETUYHOCTD.

11.4 N30KnHeTHUYECKNN pacxon

Ecnu cpegHee 3HaveHue OeWCTBUTENBHOTO M3OKMHETUYECKOrO pacxofa B TevyeHue oTbopa npob ko-
nebnetcsa 6onee Yyem oT MUMHYC 5 % go nntoc 15 %, nsmepeHne HegencTBUTENBHO.
Ecrnu 3TOT KpUTEPUIA HE BBIMOMNHSAETCS 13-3a YaCThIX M3MEHEHW pacxoaa B kaHare ra3oBoro notoka, cm.11.2.

11.5 OTnoOXeHusl NbINU Ha HeB3BELUMBAeMbIX AeTansX Bbille Mo NOTOKy OT (hunbTpa

3kcnepumeHTanebHasa paborta, npoBegeHHasa npu nogrotoBke EH 13824-1, nokasana, 4to npu otbope
ra3oB U3 MyCOPOCKUTaOLLMX YCTAHOBOK C KOHLIEHTPALMEN YacTuL, OKOMO 5 Mr/M> OTINOXEHWS! MbINK BbILLE N0
noToky oT dmnbTpa yacto coctaenstoT oT 10 % go 30 % ot obuiero KonuyecTsa Nbn.

OTU OTNOXEHUs, BO3MOXHO, 3aBUCST OT KOHCTPYKUUM Npob6ooTbopHoro o6opyaoBaHus u oT Buga oTou-
paemMoW Nbifn, HO He HaraeHo 3ahheKkTMBHOIO cnocoba CHMKEHUsSI X A0 HE3HAYUTENBHOrO YpoBHS. Mo aTon
NMpUYMHE BCE HE B3BELLUMBAaEMbIE OeTanu BbIle MO NOTOKY OT hmnbTpa AOMKHbI ObITb NPOMbITEI. Macca nbi-
N Ha HEB3BELUMBAEMbIX JEeTansX Bbille N0 NOTOKY OT hunbTpa A0MKHA ObITb OTpakeHa B oT4eTe 06 ucnbl-
TaHun 1 gobaBneHa k Macce Ha unbTpax, NCMOMb30BaHHbIX B TOW XK€ CEPUN U3MEPEHWIA.

Mpwn oT6ope Npob HeHaCkIWEHHbIX rA30B C TEMNEpaTypol HAMHOIO Bbille TOYKM POCHI B ra3oBou Tpybe
C UCMOMb30BaHWEM YCTPOWUCTB BHYTPEHHEN cunnbTpaumm 6e3 narmboB Mexgy HaKOHEHYHMKOM U gepXKaTenem
duneTpa (Npunoxexnue E) oTnoxeHusi Bbile MO NOTOKY HE AOMKHbI OblTb MPUHATHI B pacyet. [pu atom
OLeHKa BbINOMHSIETCS MPU YCIOBUSX, CXOOHBIX C METOOOM, AN TOro Ytobbl NOATBEPANTD, YTO KOHLEHTpa-
LS OTNOXEHUN, BbIPAXXEHHAs B TEX Xe eAunHULax, YTo U pesynbTaTbl U3MEpPEHUn (HanpuMep, MUIAMrpamMm
Ha MeTp Kybudeckuin), He npeBbiwaeT 10 % OT 3Ha4YeHUs exegHEBHOrO cpeaHero npeaena, yCTaHOBNEHHOro
ans metoaa.
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11.6 XonocTas npo6a

3HayeHne XonocToi Npobbl He AOMKHO npeBbiwaTe 10 % OT 3HAaYEHUs CPEAHECYTOYHOrO Npeaena KoH-
LUeHTpaumnn Nbinu.

JTioGble pesynbTaThl HXKE 3HAYEHWI XONOCTON NPobbl HEAEWCTBUTESNbHbI.

OueHuBaemasi HeonpegeneHHoCcTb (CM. MpuroxeHve |) BHOCUT BKIag B 3HA4Y€HWe XOrocTon npobbl,
NnoaToMy oLieHnBaemasi HeonpeneneHHOCTb AoMKHa BbiTb MeHbLle 5 % OT NpeAenbHOro 3Ha4YeHus!.

12 PacuyeTbl

12.1 O6beMHbIN pacxon npu otoéope nNpob

Ona ocyulecTBneHUs M30KMHeTUYeckoro oTbopa paccumTbiBaloT Tpebyemsblit Npu oTbope pacxond Ha oc-
HOBe CKOPOCTM rasa B KaHarne rasoBoro notoka B Touke oTGopa (CcM npunoxeHue B) n acpdpektnsHoro ama-
MeTpa HakoHeYHuKa. Mpu n3oknMHeTMYeCckoM oTBope CKOPOCTL rasa Ha BXOAEe B HAKOHEUHUK V, paBHa CKOpO-

CTW ra3a B kaHasie ra3oBoro noToka B Touke oTbopa Vs:
Vn = Vs. (7)
OOBbeMHEIN pacxos rasa B HAKOHEYHWKE qy AN peanbHbIX YCIOBUIA B HAKOHEYHUKE:
Qv =An - V. (8)
B cooTtBeTCcTBMM C ypaBHEHNEM (7) N3OKMHETUYECKMIA OTOOP NpOBeaEeH, ECIU
qv=An- Vs, )
rae A, — nnowaab HaKOHEYHMKA.

Tak Kak 06beMHbI pacxofd M3MEPEH NpuU YCroBUsX (TemnepaTypa, OaBreHue, BraXkHOCTb), KOTOpble

00bIYHO OTNMYAKTCA OT pearibHbIX YCIOBUI A1s ra3a B KaHane ra3oBoro Notoka, gy Heo6xoaumo OTKoppek-
TMpoBaTb crnegyowmum obpasom:

100-H,(T,,-Pa)

qv,m = qV,a 100_Hm (Ta pm) ) (10)

rae Qv.m — pacxop npu otbope No pacxogoMmepy;
Qv,a — OOBEMHBIN pacxon Npu oToope Yepes HAKOHEYHUK B KaHase ra3oBoro notoka (peasbHbl€ YCrio-
BUS);
H., — BNaXHOCTb, Bblpa)eHHas! kak cocTaBnsiowas obbema rasos (B npoueHTax) o pacxogomepy;

H, — BnaxHOCTb, Bblpa)keHHasi kKak cocTaBnstowas obbema ra3os (B NpoueHTax) B kaHane rasoBoro
noToka (pearibHble yCroBusl);

T — TEMNepaTypa ra3oB no pacxogomepy, K;

T, — Temnepatypa ra3oB B kaHare rasoBoro notoka (peasbHble ycnosus), K;

Pm — abconTHOE AaBneHue rasos, U3BMePEHHOE MaHOMETPOM;

P — abCconTHOE AaBneHUe ra3oB B KaHase ra3oBoro NoToka (peanbHble YCroBus).

CpaBHMBaIOT 3a1aHHOE 3HAYeHWE Qy C Gy,a, NOMYYEHHbIE B TEYEHUE UCNLITAHWUI, YTOObI NPOBEPUTL CO-
OTBETCTBME U3OKMHETUYECKOMY OTGOPY Npoob.

12.2 KoHUeHTpauma nbinum

,EIJ'IFI KaXXgoro ucnblTaHUA paccynTbiBaloT:

a) 06bem npobbl V, BbIpaXXeHHbIN 115 CyXOro Uin BNaXXHOMO COCTOSIHWS NMPW HOPMaribHbIX YCNOBUSAX;

b) 06wyt maccy cobpaHHon nbinyu m ot unbTpa (MPOMbIBaHUA) U HA PUNLTPE;
C) KOHLEHTpaLUMIO MbifK C:

c=”v7. (11)

MHoraa Heobxoaumo BblPpa3nTb KOHUEHTPpaUuko Nnbifii NO OTHOLUEHUIO K CTaH,ElapTHOIZ KOHLUEeHTpauunn 02,
Anst Toro 4TobkI y4eCTb BInUdHNEe pa3638HeHMH.
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I/IamepeHHaﬂ KOHLeHTpauua Nbiiv AoJKHa ObITb YMHO>XeHa Ha KOS(*)CbI/ILl,I/IeHT KOoppeKunn ch

_ 21~ (Poz,ref

f M4 .
21—(p02,m

4

(12)

rae go, . — CoCTaBnsiolas obbema cyxoro O, Npu cTaHZapTHbBIX YCNoBUsIX, %;
Jrei
90,,, — CocTaBnsioLias obbema cyxoro O, , U3MepeHHas! B kaHare ra3oBoro noToka, %;

21 — cogepxaHue kucnopoga B Bosgyxe, %.

13 TexHU4YecKMe XxapakKTepucTuKn metoga

Tak kak cocTaB razoobpasHbIX OTXOAOB CO BPEMEHEM MEHSIETCS, HEBO3MOXHO OnpeaenuTb NoBTopsie-
MOCTb M BOCMPOU3BOAUMOCTbL MeTofa B cooTBeTcTBMU ¢ MICO 5725 (BCce yacTn). [JaHHble O NpeLn3MoOHHOCTU
pesynbTaToB NpUBEAEHbI B NPUNoOXeHuu .

OpHako npoBefeHue BbIGOPOYHBLIX MapasnnenbHbix oT6opoB Npo6 C ABYMS MAEHTUYHBIMKM CUCTEMaMu
MO3BOMNSET NPOBECTN CTATUCTUYECKOE CPaBHEHME MEXAY NapPHbIMU 3HAYEHUSMU X; U Xz, KOTOPOE AOIDKHO
ObITb OLEHEHO.

CraHgapTHOE OTKITOHEHUE S MapHbIX 3HAYEHWI pacCYMTBIBAOT criegyowmum obpasom:

< 2
(Xi,1 _Xi,2)
—

SZT, (13)

rae N —Yncno nap X, U Xo.

CTaHOgapTHOE OTKITOHEHME MOXET MUCTOMb30BaTLCS AJS BIMUCTIEHNS:
a) BHYTPEHHEeN HeonpeaeneHHOCTU U (U BHYTPEHHEro JOBEPUTENBHOTO MHTEepBana), CBA3aHHOW C UHAW-
BUOYanbHbIM U3MepeHueM, NpoBeaeHHbIM rpynmnoi:

U =tyes.n1"S,

rae to os: -1 — KO3(ppmumeHT CTbiogeHTa ans 95 % aoBepuTenbHOro uHTepsana u n-1 cteneHen cBoboabl;

b) nosTopsiemocTtn r B cootBeTcTBUM ¢ NCO 5725, T. €. MakCcumManbHoe pasnuuve mexay ABYMs U3me-
pPEHVAMU, MPOBEAEHHBIMM OOHOM U TOM e rpynnoi Ansa 95 % AoBepuUTENbHOIO MHTepBana:

r= \/Eto,gs; n1°S. (14)

OTn AaHHble UCMOMb3YIOT B KAaYeCTBe UHCTPYMEHTa Af1A 3aMepoB B paMKax CUCTEMbI KOHTPONS KavyecTsa.

Korga pesynbTaTbl NOMyYyeHbl HECKOMbKMMMW HE3aBUCUMbIMU Tpynnamu, OeMCTBYIOLUMMUA COBMECTHO,
NoXoXXne pacyeTbl MOryT 6bITb NPOBEAEHbI U NPEACTABIIEHb! B KAYECTBE OLEHKU:

— BHellHel HeonpeOeneHHOCTU, CBA3AHHON C MHAMBUAYASbHLIM U3MEPEHUEM, MOMNyYeHHbIM B Moboit
rpynne B COOTBETCTBUW C TPeBGOBaHUAMM HacTOSALLEro ctaHaapTa. OTa HeonpeaeneHHOCTb AOMMKHa MPUHK-
MaTbCs B pacyeT Npu cpaBHEHUN U3MePEHHbIX 3Ha4YeHWI ¢ npedenbHbIM 3HaYeHUeM 3MUCCUU;

— BOCMPOM3BOANMOCTb R, T. €. MakcumaribHoe paanuuve, oxugaemoe npu 95 %-HoM 0OBEpUTENbHOM
WHTepBarne, Mexay ABYMSI U3MEPEHUSIMU, NOMYYEHHBIMU Pa3NMYHbIMK TpynnamMu, paboTalLwyMmu B COOTBET-
CTBUM C HACTOSILLIMM CTaHOApPTOM B YCNOBUSIX NpoLiecca.

Korga BbINOMHAKTCA U3MEPEHUST HU3KUX KOHLIEHTpaLIMIA, MOXHO paccuutaTb npenen obHapyXeHus:

— NnocpeacTBOM napannernbHbIX U3MepeHUid U BblYUCIEeHUS HeonpeaeneHHOCTH;

— nocpeAcTBOM NocrefoBaTenbHbIX M3MePeHuin KoHLeHTpauUmmn, 6nmskoii K Hyn. B kayecTBe npedena
0BHapYXeHUs NPUHUMAaETCA 3HaYeHUe, paBHOE TPEM CTaHAapPTHLIM OTKIOHEHUSIM.

14 OTyeT 00 UCNbITaHUAX

OTt4yeT 06 mcnbiTaHMSAX OOMKEH COOTBETCTBOBATb HACTOSILLEMY CTaHAApPTy W BKMOYaTb CReayLLyto
WHOpMaLNIo:

a) naeHTUdUKaumio 3akas4vmka u OTBETCTBEHHOCTb NepPCoHara, NPUBNEKAEMOTO K UCNbITaHUSM;

b) onucaHune uenu vcnblTaHuiA, ykasaHme Mecta U BpeMeHun oTbopa;
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C) onncaHne pabo4mnx ycrioBuin Ha MecTe NpPoBeaAeHNs 1 NHObIX N3MEHEHUI B TEYEHME U3MEPEHWNA;
d) onpegenenune mecta gns ot6opa npob 1 napameTpoB rasa B kaHarne rasoBoro noToka:

1) pasmepsbl kaHarna ra3oBoro nNOToKa, YMCIo 1 NONOXEHNe NMHUIA 0TOopa n Touek oTbopa;

2) CKOPOCTb M TeMnepaTypHbIA NPOUNb;

3) koHueHTpauuun O,/CO,, BMaXKHOCTb, 06 bEMHYIO MacCy rasos;

4) cooTBeTCTBUE TpebOBaHUAM 5.2;

€) MeTo[, U3MepeHUs:

1) u3mepeHue ckopocTu (KanmbpoBka CpeAcTB M3MEPEHWI CKOPOCTW, OTMUYHBIX OT CTaHAapTHOWM
TpyOku Muto 1 ap.);
2) xapaktepucTtukn obopyaoBaHmsa ana otoopa npoo:
i) AnameTp HaKOHEYHVKA;
ii) duneTp (Matepuan, pasmep v ap.);
iii) kaNMBpoBOYHBIN 06bEM UM CpeacTBa U3MEPEHUI pacxoaa;
iv) TemnepaTtypa dunbTpaumu;
3) npoueaypa B3BELLUNBAHWS:
i) TeMnepaTypa KOHAULVNOHMPOBAHUS;
i) KoppeKLmMsa JonycTUMbIX Macc;
f) pesynbTaThl UCMbITAHWIA:
1) HOMep ucnbITaHWIA;
2) Ans KaXkaoro ucrnblTaHus:
i) 4aTa, BpeMs 1 NPOOOIHKUTENBHOCT;
ii) oToBpaHHbIN 06BbEM N CpegHU pacxog;
i) macca nbiny Ha ounbTPe 1 B NPOMbIBOYHBIX PACTBOPAX;
iv) HeobpaboTaHHble pesyrnbTaTthl (MbN Ha UNbTPe, NbIK B pacTBopax) N obpaboTaHHbIe pesyrb-
TaThbl (K CTaHAaPTHLIM YCIOBUSIM);
V) ocobble 06CTOATENLCTBA MK CIYy4akHOCTMU.

HeobpaboTaHHble OaHHble, Hanpumep, rpyboe 3HayeHMe Macchbl, CpefHIo TemnepaTypy B TedeHue
oTbopa, cpegHee AaBneHue Nbinv B TedeHne oTbopa M T. 4., JOJMKHbI ObITb BKIHOYEHbI B OTYET Unn ObiTb
OOCTYMHbLIMWU ONSi KOHTPONS.

g) KOHTPOIb KayecTsa:

1) pe3ynbTaTbl UCTIbITAHUIA HA FrEPMETUYHOCTb;

2) 3Ha4YeHne xonocTon Npodbl;

3) cooTBETCTBME YCIOBUSIM U3OKMHETUYHOCTY;

h) kommeHTapuu:

1) OTHOLWEHNE 3HaYeHNSs1 XOSTOCTON NPOOLI K UBMEPEHHBIM 3HAYEHNSIM B TOM XE Y3ne;

2) nobble ocobble 06CTOATENBLCTBA, KOTOPblE MOrMK Bbl UCKasuTb pesynbTaTthl, U nbasa uHpopma-
LUsi OTHOCUTESIbHO HeonpeaeneHHOCTU pe3yrbTaTos;

3) niobble M3MeHeHUs1 MeToZa Mo JIOObIM NPUYUHAM.
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MpunoxeHue A
(o6sa3aTenbHoe)

TpeboBaHMA Kk pabouen nnoLlagke

B uensix 6e3onacHOCTU NOCTOSIHHAA N BpeMeHHas paboyas nnowaaka f4OoSMKHa UMETb:

a) pocTtaToyHyto paboyyto nnowaapb, Kak npaBuno, He meHee 5 M~

b) Hecywlyto cnocoBGHOCTE He MeHee 400 Kr B TOUKe Harpys3ku;

c) nepuna (npubnuautensHo 0,5 M u 1 M BbICOTbI) U BepTMKanbHble NNuUHTyca (NpumepHo 0,25 m),
nepuna [OIMKHbI MMETb CMEHHbIE Lienu, NpoxoAswuve Yyepe3 BepxX NECTHUUbI, UM CaMO3aKpbiBaroLMecs
BOpOTA;

d) BOoAOHENPOHMLAEMbIE SIEKTPUYECKME NATPOHbI, NPOOKM 1 06opyaoBaHME, €CrU OHWU NMOABEPKEHbI
BHELUHWM BO3[ENCTBUSIM.

[ns rapaHTUM Ka4ecTBa U NpaKTUYECKuUx Lenein paboyas nnowagka:

— OOMKHa GbITb pacnosioXeHa OTHOCUTENBHO MecTa oTbopa Takum o6pa3om, YToObl Nepuna He 3akpbl-
Banu ucnonb3yemoe obopynoBaHue 1 He ObINO NPENATCTBUIN, MeLLaoLWmMX BBEAEHUIO U yaaneHuo obopyao-
BaHWs 4nsi oToopa nNpob (4rnvMHa KOTOPbIX MOXKET AocTuratb 4 M Anst 60MbLUMX KaHAoOB ra3oBOro NoToKa);

— JOMKHA MMETb MUHMMArbHYIO OJIMHY U WWMPUHY HE MeHee 2 M (anuHa npobooTbopHuka nntoc 1 M)
ONs Kaxgoro mecra otéopa.

MecTo oTbopa JoMmKHO BbITb 060PYAOBAHO NCKYCCTBEHHBLIM OCBELLEHMEM U CUCTEMOM BEHTUNAUMK. Mu-
TaHue AOMKHO ObiTb paccyMTaHo Ha TpebyeMyto aNeKTPUYECKYI0 MOLLHOCTb, U B COOTBETCTBMU C NOTpebHO-
cTAMK AomkHa ObiTb o6ecnedeHa gocTaBka BoAbl, CKaToro Bosgyxa v T. A. MoxeT 6biTb Heobxoaum nogb-
€MHbI MexaHU3M ANns NOAHATUS U criycka 06opyaoBaHus.

Ecnu nnowagka He 3awyileHa OT BHELIHWX BO3OEWCTBUI, AOMKHbI OblTb NpegyCMOTPEHbl COOTBET-
CTBYIOLUME MEpPbI 3aLMThI Ars nepcoHana u obopyaoBaHus.
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MpunoxeHune B
(cnpaBo4Hoe)

OnpeaeneHve HanpaBreHUsA NOTOKa C NOMOLLIO Tpyb6ok Muto

B.1 Tpy6ka Nuto L-tuna

Tpy6ka lNMuto L-Tvna obecnevmBaeT TOYHOE M3MEPEHUE CKOPOCTW rasa npu ee BblpaBHUBaHUKM (OTKIO-
HeHun) B npegenax 15° oT HanpaBneHWs ra3oBOro NOToka. TeM He MeHee pPa3HOCTb AaBMeHUsA Mexay
OBYMSl YyBCTBUTENbHbIMWU K AaBneHuto anadparMamMu pes3ko CHUXaeTCH, Korga OTKIIOHEeHue npe-
BbllWaeT 15°, BNNOTb 4O NOSIBMIEHUS OTpULATENbHOIO OTKNUKa Npu nonoxeHun ronoskn 90° oTHocuK-
TENbHO ra3oBOro MOToKa. ATO 4OCTATOYHO MPOCTOM METOoL OLEHKU HanpaBfieHMsi ra3oBOro NoToka, KoTo-
pblA MOXET UCMONb30BaTbCA AN UCMbITAHWUA NPUCYTCTBUS BUXPEBOTO NoToka B Tpybonposoae.

B.2 Tpy6ka Nuto S-tuna

To4HOCTL M3MepeHnss CKOpoCTU rasa Tpybkon Nuto S-Tuna, ecnu OHa ycTaHoBreHa no yrnom 15° k
HarnpaBfeHUo ra3oBOro notoka, coctaenseT 4 %. OgHako, Koraa NOBEPXHOCTU YYBCTBUTENbHbLIX K AaB-
nexuto gunadparm Tpyokm MNnUTo HaxoOaTca napannesnbHO NOTOKY B TpyOe, Ha Bbixoge NokasbiBaeTcs
HyneBoe 3HayeHue. Takum oGpas3om, LaBreHne BUXPEBOro MOToka MOXeT ObiTb onpeferneHo nytem
BpaweHns Tpybku MNuto S-tuna (npm obecnevyeHnn COOTBETCTBYIOLLENO OOHYNEHUSI U YPOBHSA MaHOMET-
pa) 40 AOCTMXKEHUSI HYNeBOro nokasaHus. HanpaeneHwve notoka GygeT napannenbHbiM NMOBEPXHOCTU YyB-
CTBUTENbHBIX K AaBNEHUI0 avadparm.
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MpunoxeHue C
(o6sa3aTenbHoe)

OnpeaeneHve NoNoXeHUN To4ek oTbopa Npo6 B KPYyrinom u
NPAMOYrofibHOM KaHanax ra3oBoro noroka

C.1 TpeboBaHMA gNA KPYrnbiX KaHaNoOB ra3oBOro NOToka

C.1.1 O6Lwwue nonoxeHun

Ons kpyrnbix KaHanoB rasoBOro NOToka ceveHne Ans otbopa Npob AomkHO BbITb pa3geneHo Ha paBHble
nnowagu. Toukn oTOopa, MO OQHOWN B LUEHTPE KaXKAOW Miowagn, OOMMKHbl ObiTb pacnonoXeHbl Ha OBYX U
bonee gnametpax (nMMHUsX otbopa), ogHa M3 Todek oTbopa — B LIEHTPE KaHasa rasoBoro notoka (CM. pucy-
Hok C.1).

—te o fE - . ° 8

PucyHok C.1 — PacnonoxeHue Touek oTéopa B KPYIibiX KaHarax ra3oBoro noToka.
OCHOBHOe€ NpaBuNo ANA KaHaNoB ra3oBoro NOToka aguameTpom 6onee 2 m
(3awWwTpuxoBaHHbIe NO3MLUN MMEIOT paBHbIE MIoLaan)

PacnonoxeHnne Touek otbopa 3aBucuT OT Yncna BblIbpaHHbIX To4ek. [Ins Kpyribix KaHanoB rasoBoro no-
TOKa [Ba AMaMeTpa KaHara rasoBOro notoka JOCTAaTOYHO. PaccTosiHMe X KaXKOoW TOYKM i OT CTEHKU TPyObl
paccuuTbIBalOT No opmyne

xi=k-d, (C.1)

roe ki — koacpduumeHT B cooTBeTcTBMM € Tabnuuen C.1, %;
d — AnamMeTp KaHana razoBoro notoka.
B 1abnuue C.1 3HayeHus k; npMBeAeHbl B NPOLEHTaX, Ng — YUCIO ToMEK oTbopa no anameTpy, i — Homep
no3muun (MHOEKC) OTAENbHON TOYKM BAOMb AnameTpa.

Ta6nuua C.1 — 3HauyeHus ki B npoueHTax. OcHoBHoOe npaBuIo AnA KpyrnbiX KaHanoB ra3oBoro NnoTokKka

WHaekc oTbupaemoin ki
TOYKM | ne=3 ng=>5 ng=7 ng=38
1 11,3 59 4,0 3,0
2 50,0 211 13,3 9,8
3 88,7 50,0 26,0 17,8
4 78,9 50,0 29,0
5 94,1 74,0 50,0
6 86,7 71,0
7 96,0 82,2
8 90,2
9 97,0
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B ToM cnyyae, ecnu ans KpyribiX KaHanoB ra3oBoOro NOToka HEO6XOAUMO YBENMUYMTDL YNCHIO JIMHWUIA OT-
bopa (guameTpoB) unu yncno Todek otbopa (Hanpumep, Npu HebnaronpUATHBIX YCNOBUSX AN MOTOKa), pac-
YeT paccTosiHMSA TOYKM OTOOpa OT CTEHKM KaHana rasoBoro NoToka BAOMb AMamMeTpa NpoBoAMTCSs Mo creay-

rownm chopmyrnam:
_dl. fnd(ni—2i)+1 . ni+1
X =5 1 —nd(ni ey anai< 5 (C.2)

d . n+1
X =7 Anai= 'T (C.3)
_d|, [ng(2i-2-n;)+1 . nj+1
Xi—21 \/—”d(”i—1)+1 A i > =o—, (C.4)

rae X; — paccTosiHMe TOYKM i OTOopa OT CTEHKU KaHara rasoBoro noToka;
d — AnvHa guameTpa KaHana rasoBoro noToka;
i — MHAEeKC Tovkn oTGopa BOONb AMaMeTpa;
n; — 4Yncno Todek oTbopa BOOMb KaXaon NMHUM oToopa (BKNoYast LIEHTP);
ng — Yncno gumameTpoB otbopa.

C.1.2 TaHreHUnanbHoe NpPaBuo

B «TaHreHuuanbHOM npaBurey, KOTOpoe NMPUMEHSIIOT A KPYrbIX KaHaNoB ra3oBOro NoToka, ceveHune
ans otbopa npob pasgeneHo Ha paBHble niowann. Toukn otbopa, No ogHOM B LIEHTPEe KaXKdow Miowagu,
pacrnonoxeHbl Ha ABYX unn 6onee gunameTtpax (NMMHUsAX oTbopa), a B LEHTPe kaHana ra3oBoro notoka HeT
HUKaKUX Todek oTbopa (pucyHok C.2).

PacnonoxeHne To4ek oTbopa Ha KaXaoM AMameTpe 3aBUCUT OT Yucrna Todek oTbopa Ha Kaxagom auva-
MeTpe, HO HE 3aBUCUT OT Yucna AMamMeTpoB.

dd

PucyHok C.2 — PacnonoxeHue Touek oTOOpa B KpYrnbiX KaHanax ra3oBoro noroka.
TaHreHUManbHoOe NpPaBuUIo Asi KaHaNoB ra3oBOro NOToKa AMaMeTpPoM
6onee 2 m

[nsa KpyrnbiX KaHanoB rasoBOro MOToka, Ars KOTOPbIX A4OCTAaTOYHO ABYX SIMHMIA OTOGOpa no gnameTpy,
paccTosiHME KaxKOon TOYKM OTOOpa OT CTEHKM KaHara rasoBOro rnoToka MoOXeT OblTb BbIPaXXEeHO B COOTBET-
cTBuu ¢ pasgenom C.1:

Xi= k- d, (CS)

rae ki — koadbduumeHT B cooTBeTCcTBUM C Tabnuuen C.2, %.

B tabnuue C.2 npuBeneHbl 3HaueHNs k; B NpoLeHTax, rae Ny — YMcno Tovek otbopa no nuHum otbopa
(amameTpy), a i — HOMep no3uuuK (MHAEKC) OTAENBLHON TOYKM OT6Opa BAOMNb AMaMETpa.
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Ta6bnuua C.2 — 3HauyeHus ki B npoueHTax. TaHreHumanbHoe npaBuno Ans KPpyrnbiX KaHarNoB ra3oBoro noToka

NHpekc oTbupaemon ki

TOYKM | Ng=2 ng=4 ng=6 ng=38
1 14,6 6,7 44 3,3
2 85,4 25,0 14,6 10,5
3 75,0 26,0 17,8
4 93,3 70,4 32,3
5 85,4 67,7
6 95,6 80,6
7 96,0 82,2
8 89,5
9 96,7

Ons KpyrnbiX KaHanoB rasoBOro NOTOKa, Koraa HeOOX04MMO YBENMUYUTL YMCHO NUHMIA oTbopa (ouameT-
pOB) unu 4mcno Tovek otbopa, TaHreHumanbHele dopMynbl (C.1) onsa pacyeta paccTosiHUA TOYkM oTbopa
OT CTEHKW KaHana rasoBoro notoka BAOSb AMamMeTpa NpuBeaeHbl HAXE.

_ dl 2i 1] . _h

X= 5 1- 1__”,' ,D,J'IFIISE, (C.6)
_d[, [ 2i-1] . n

X; = 3 1+ 1_”_:' ,EI,J'IFlI>§, (C.7)

rae CUMBOIbLI UMEIOT TO XXe 3HadeHue, 4To 1 B chopmynax (C.2) — (C.4).
OTOT MeToA rnaBHbIM 0Opa3oM MNpuMeHsieTcs Ans GonblUMX KaHaroB rasoBOro rnoToka, rae TpyaHo
[obpaTbes A0 LeHTpa kaHana.

C.2 TpeboBaHua ANsA NPAMOYrofibHbIX KAHANoB ra3oBOro NOTokKa

Ons npsiMoyronbHbIX KaHanoB ra3oBOro NoToka NOBEPXHOCTL 0T6opa Npob AomkHa ObiTb pa3geneHa Ha
paBHbIE Y4acTKM C MOMOLLBIO NapannenbHbIX JIMHUIA N0 CTOPOHAM KaHana, a TOYKM OTOopa AOMKHbI ObITb
pacnonoXxeHbl B LEHTPEe KaxKaoro ydacTka (CM. pucyHok C.3).

B ocHoBHOM, ABe neprneHauKynspHble CTOPOHbI MPSMOYTONbLHOMO KaHana rasoBoro noTtoka pasgeneHbl
Ha paBHOE KOMMYECTBO Y4acTKOB, AaloLmx obnactu ¢ Takow xe dopmoit, kak n y kaHana. Konuyectso yact-
HbIX KBagpaTHbIX Y4aCTKOB, Takvx kaK 1, 2, 3 n T. 4., 3aBUCUT OT KONMYeCTBa AeNneHnn CTopoHbI (pucyHok C.3 a).

Ecnn anuHbl CTOPOH NOBEPXHOCTM oTbopa /4 un I, UMetoT oTHoweHue I/l > 2, cTopoHa /1 gomkHa BbiTb
pasgeneHa Ha yucno, 6onbluee yem f, Takum o6pa3om, YToObI AN1s KaK4oro U3 MeHbLUMX y4acTkoB 6onbLuas
CTOPOHA CTEHKM He npeBblllana ABe AJIMHbI MEHbLLEN CTOPOHBI.

Ecnv gnvHbl CTOpoH noBepxHocTu otbopa /4 u |, pasaeneHsl Ha Ny U Ny 4acTU COOTBETCTBEHHO, TO KOMNU-
4YeCcTBO TOYEK oTOopa GyaeT ny - Ny U HAMMEHbLLEE PACCTOSIHNE OT CTEHKU TpyObl BygeT /1/2n, v 14/2n,.
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a)l,/1,<2 b) I, /1,>2

PucyHok C.3 — Cxema pacnonox(euuﬁ TO4YekK 0T60pa B MPAMOYrojibHOM KaHarie ra3oBoro noToka
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MpunoxeHune D
(cnpaBo4Hoe)

Mpumepbl noaxoaawWMX BXOAHbIX KaHanoB AnsA npo6o0oT6opHoro o6opyaoBaHus

Pasmepbl B MunnnmeTpax

8 x 09 100
-\0 _
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(=] ()] [o)]
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[ap]
g
o [
15
160

a) Bua cnepenu

\,:EE;’//

b) Bug c3agu

PucyHok D.1 — MpsAmMoyronbHbIA BXOAHOW KaHan
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a) Bug cnepegn

1
b) Bug csaan

1 — BBMHUMBaeMmasi Npobka

PucyHok D.2 — Kpyrnbi BxogHOW KaHan

CTB NCO 12141-2005

Pa3Mepr B MUnnumMmeTpax
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MpunoxeHue E
(obsa3aTenbHoe)

UcnbiTaHHbIE KOHCTPYKUUUN OTGOprIX HaKOHe4YHUKOB

Ha pucyHkax E.1 — E.3 nokasaHbl TPY KOHCTPYKLMM HAKOHEYHUKOB:
a) criyyanm A (pmcyHok E.1)
q -

Onae< 15+ HO @BTOMATU4ECKN MOXKeT 6bITb NpUHATO e = 0,8 MMm.
I> >10 mm;
11 <0,2 Mmm,
OdbdekTnBHbIN guameTp D= d;+ 21,
rae e — TonwuHa CTOPOHbI BXOAHOMO HaKOHEYHUKA;

d; — BHYTPEHHWIN guameTp BXOOHOIO HaKOHEYHMKA;

Iy — AnuHa cacku;

I, — pIMHa NOCTOSIHHOFO BHYTPEHHEro AnameTpa.

Pa3Mepr B MunnumMmeTpax

X Y
PucyHok E.1 — BxogHoO HaKOHeYHUK C KOMGUMHUpPOBaHHbLIM AepxaTtenem unbTpa

b) cnyyan B n C (pucyHok E.2 n E.3)

Ons e <0,2 mm.

OddekTnBHbIN gnameTp D= d; + e,

raoe e — TornwuHa CTOPOHbI BXOAHOMO HaKOHEYHUKA;
d; — BHYTPEHHWI guameTp BXOOHOIo HaKOHEYHMKA;
I1 — BIMHa CTYNeHbKu;
I, — pIMHa NOCTOSIHHOrO BHYTPEHHEro AnameTpa.
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Pa3Mepr B MUnnumMmeTpax

30°
Al \ e<0,:8
J‘l»-,__‘1
rd B
Y \ [
a 1,02
X Y

PucyHok E.2 — BxogHOW HaKOHEYHUK, OANHO4HbIN Yrorn

Paamepbl B MunnimmeTtpax

<10
T

e>0,2

X

PucyHok E.3 — BxogHoO HaKOHeYHUK, ABOWHOM yron
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MpunoxeHue F
(obsa3aTenbHoe)

OcHoBHble Tpe6oBaHUs kK 060PYyAOBaHUIO

Tabnuua F.1
Annapatypa anst otéopa neinu 3HaueHne MopnyHkT
BHyTpeHHWUI AnameTp HaKOHEeYHNKa > 6 MM 6.2.3
HakoHe4HuK: HeonpeaeneHHOCTb NnoLwaamn Bxoaa Hako-
HeYHuKa +10 % 6.2.3
HakoHeYHuK: AnrMHa ¢ NOCTOSAHHBIM BHYTPEHHUM OUaMeTPOM > 10 Mm 6.2.3
HakoHeuHuK: usmeHeHue yrna anameTpa <30° 6.2.3
HakoHeuHwvk: paguyc narnba > 1,5 BHyTpeHHero gnameTpa 6.2.3
[nvHa NnpsiMOro y4acTtka HakOHeYHWKa nepeg nepsbiM
n3rnbom > 30 Mm 6.2.3
PaccrtosiHue ot gepxartenst ounbtpa 40 NpensaTCTBUN > 50 Mm 6.2.3
dunbTp:
— € 3(pHEKTUBHOCTLIO UCTIBITAHUSA a3PO30SI C PasMepom
0,3 MKM; > 99,5 % 6.2.6
— € 3(pHEKTUBHOCTLIO UCTIBITAHUSA a3PO30SIM C PasMepom
0,6 Mkm >995% 6.2.6
MaTtepuan cpunbTpa He pearupytowmii u He abcop-
OVPYHOLLMIA KOMMOHEHTBI 6.2.6
KoHaeHcaTop, ocyluntenbHas 6alluHa: ocTatodHas Brnax-
HOCTb rasa <10 r/m® 6.2.7
MasomeTp:
— HeonpeaerneHHoCcTb 06bema rasa; +2% 6.2.7
— HeonpeaeneHHOCTb abCONOTHOrO AaBNEHUS; +1% 6.2.7
— HeomnpeaeneHHoCTb abCcomnTHOM TeMnepaTypbl +1% 6.2.7
Yron BblpaBHWBaHWUA HAKOHEYHMKA +10% 8.4
UM3oknHeTnYeckne Kputepum (cpeaHue npegensl) 95 % 0o 115 %
OTHOCMUTENbLHO CKOPOCTU rasa 8.4
CreneHb yTeuku <2% 11.2
Bechl: pa3pellueHue 0,01 mr oo 0,1 mr 6.4
HeonpeneneHHOCTL B3BELLMBaAHUSA <5 9% Nn3? 11.6
MpopomkuTensHOCTL CTabunMsaumm Temneparypbl
(B3BELUEHHbIE HYacTK) 44—-12y 8.2
3Ha4deHue xonocTom nNpobbl <10 % N3 11.6
MecTto otbopa npob
["a30BbIN MOTOK B KaHane <15°C 5.2
[a30BbIV NOTOK B KaHane: oTpyuarenbHas CKOPOCTb He paspeleHa 5.2
[a30BbIN NOTOK B KaHane: anddepeHumansHoe gaBneHve
Tpy6kM NnTO <5a 5.2
[a30BbIN MOTOK B KaHane:
OTHOLUEHWE MaKCUManbHOM CKOPOCTU K MMHMMAaILHON <3:1 5.2
[nvHa npsmMoro y4acTka nepez noBepxHOCTbio 0TOopa 5 ruppaBnuyeckux guameTpoB 5.2
(pekomeHAoBaHO)
[nvHa npsamMoro y4acTka nocrie noBepxHocT otbopa 2 ruapaBnuyeckux guametpa 5.2
(pekomeHoBaHO)
OnvHa NnpsiMoro yvacTka nepeg To4kon Beibpoca 5 rugpaBnuyeckux AnameTpos 5.2
(pekomeHoBaHO)
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OkoHYyaHue Tabnuubl F.1

AnnapaTypa ana 0T60pa nbinn 3HauyeHune |-|O,D,I'IyHKT
Yucno Toyek otbopa Cm. 5.3 5.3
O06opyaoBaHUE: XapakTEPUCTUKN KaHana rasoBoro noToka
MnoTHoCTL ra3a B kaHarne rasoBoOro NoToka: Heonpeae-
NEHHOCTb + 0,05 kr/m°

# M3 — npenentHoe 3HauyeHne. TUNMYHOE NpeaernbHOe 3HaYEHNe, NPUMEHSIEMOe B HACTOsLLEM cTaHaapTe — 20 mr/m®
unu MeHblue. CTagnm npouecca AoMKHbI ObITb TakMMK, YTOObI BO BpEMS! UCTbITAHWUSI MU3MEPEHHbIe 3HaYeHNs1 Obinn B
psay npefenbHbIX 3HaYeHui. [ns 60onblwumnx 3Ha4YeHUn NpUMEHUMbI Apyrue cTaHgapTHele MeToabl.
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MpunoxeHune G
(cnpaBo4Hoe)

O61bem oTOMpaeMon NpooLI, pacxon U NPOACIIKUTENbLHOCTb

G.1 OcHOBHbIe NONoXeHus

MuHUManbHBIn 06beM oTOBMpaeMoro rasa BbIBOAUTCS U3 HeonpedesieHHOCTEN B3BELUMBAHUS MbIMU U
CTaHJapTHOW KOHUEeHTpauuu nbinu (npegensHoe 3HaveHue (M3) ycraHaBnuMBaeTca Ans npouecca).

G.2 HeonpegeneHHOCTU B3BELUMBaHUA

OTK HeonpeaeneHHOCTU OTHOCATCH HE TONbKO K TEXHMYECKUM XapakTepuUcTMKam BECOB, HO M KO BCEW
npouegype B3BewwnBaHus. CornacHo 8.6 oHM JOMmkHbI ObITh onpedeneHbl MyTeM MOBTOPHOIO B3BELUMBAHMS
UNbLTPOB N KOHTEMHEPOB A1 B3BELUMBAHMUSI.

Macca oto6paHHon nbm Am npu otbope Npob B npedensHOM KOHLEHTpauuMmn kak MuHuMym B 20 pas
Oonblue HeonpegeneHHoCTN B3BelwmBanns (11.6).

G.3 OToupaembin ob6bEM

Heobxoammblii MMHUMarbHBIR 06bemM oT6upaemon Npobbl Vy,,, onpegensioT no copmyrne

Am

Vi = s (G.1)

G.4 Pacxog 1 npoaomknuTenbHOCTb OTOopa npo6

Korga npogomkuTenbHocTb oT6opa npob f; orpaHuyeHa (Hanpumep, 30 MWMH), MUHUMaTbHbIA pacxoq
npy oT6OPE Gy PABEH:
VMVIH
t, ’

(G.2)

qMVIH =

roe 3aHadYeHne quuy AO0JMKHO 6bITb CpaBHNMO C NPaKTU4ECKUM pPacxodoM, KOTOPbIA MOXET ObITb nony4yeH
C NOMOLLbIO UCNOJTb3yeMoro 060pyJJ,OBaHVIFI (napeHue gaBneHnst Ha pUnbTpe, XapakTepUCTUKM Hacoca U T. 4.).
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MpunoxeHune H
(cnpaBo4Hoe)

an Mepbl CMeLleHUsA B3BellnBaHusA

H.1 OcHOBHbIe NonoXxeHus

CwmelLleHus1, Bbi3BaHHblE HEJOCTaTOYHbIM paBHOBECUEM TeMnepaTypbl U KNMMaTUYECKUMUN U3MEeHEHNs-
MU MeXay B3BeLUMBaHUAMU 0 1 nocne oTbopa, nokasaHsbl Ha creaylLlleM npumepe.

B aTom npumepe dumnbTp NoMelleH B 3aKpbiTyto yvaliky MeTpu maccoi 25 r ¢ BHyTpeHHUM 06bemoM
Bo3gyxa 40 mn. Becbl oTkanubpoBaHbl NO 3aTanoHHow macce 25 r (o6bemHas macca 8 r/mn). O6bemHas
Macca ctekna — 2 r/mn, sosgyxa — 1,2 mr/n.

H.2 3d ekt HegoCTaTOUHOrO paBHOBECUA TeMMnepaTypbl

Mo npuynHe HepocTaTka BpeMeHU Ans ctabunusauum TemnepaTypbl NOCME BbICYLUMBAHUA OONYCKaloT,
YTO BO3AYyX BHYTpU Yaluku NeTpu nveet temneparypy Ha 2 K Bbiwe, 4yem B BecoBon komHate (300 K). U3-3a
M3MEHEHUSA BO3AYLLIHOWM MMaBydecTy 3Ta pasHuLa B TemnepaType Bo3dyxa NpUBOAUT K COOTBETCTBYIOLLUM
N3MEHEHUSAM Macchbl:

2K _
40 mn x 1,2 mr/n Xm =0,3 wmr. (H.1)

H.3 3dbdekT konebaHun Temnepartypbl

HonyckatoT, 4TOo TemnepaTypa B BeCOBOW koMHaTe paBHa 15 °C npu B3BewwvBaHuu nepeg otbopom
npo6 n 25 °C npu B3BeluMBaHUK nocne otéopa.
Pasnuume B o6beme BbITECHEHHOIO BO3Ayxa CTaHdapTHoM maccor (25 r, o6bem 3,1 mn) u vawukon MeTpu
(25, 06bem 12,5 mn) coctaenset 9,4 mn.
U3-3a uameHenus temnepatypsbl (10 K) aToT 06bem Bo3ayxa Bbi3biBAET COOTBETCTBYIOLLIEE N3MEHEHUE
Maccbl:
10K

9,4 mn x 1,2 mr/n x 300K

=0,4 mr. (H-2)

H.4 3ddekT konebaHun GapomeTpUYECKOro AaBneHus

HonyckatoT, 4To 6apomeTpudeckoe gaBfieHMe COCTaBrseT:

a) nNpu B3BeLwwmnBaHMm 0o otbopa npob — 98,5 klla (740 mm pT. CT.);

b) npu B3BewmrBaHu nocne otbopa — 104 kMa (780 mm pT. CT.).

MoaToMy cylecTByeT OTHOCUTENbHOE OTKIOHEHUe 5,5 %.

OTHOCUTENBHOE U3MeHeHNe obbema Bo3gyxa 9,4 Mn Bbi3biBaET COOTBETCTBYHOLLIEE U3MEHEHNE MACChI:

9,4 x 1,2 x 0,055 = 0,6 Mr. (H.3)

H.5 BbiBOAbI

a) Mpu B3BeLWMBaHNMM YacTel ¢ 60MbLWMM BHYTPEHHUM 06BEMOM HEOBXOAMMO NoAOXKAaTh nNepen B3Be-
LUMBaHMEM, MOKa OKpy>XKatoLlas U BHYTPEHHSAS TeMnepaTtypbl NpuayT B paBHOBECKE.

b) Het HeobxogmmocTu KoppekTMpoBaTb BRUAHME TemnepaTypbl, €CrvM B KOMHAaTe, rge pacrornoXeHbl
BeCbl, TemnepaTypa KoHTponupyetcsa. Ho octaetca HeobxoanmbiM yuuTbiBaTh BnuaHue konebanun Gapo-
METPUYECKOro AaBreHnsi, o0cobeHHO, ecnn 06beMHas Macca B3BELLUMBAEMbIX YacTeN CUMbHO OTNIMYAETCS OT
TeX CTaHAapTHbIX Macc, KOTOpble UCNOMb30Banuch Ansa Kanubposku. Tpebyemble UcnpaBneHns MoryT ObiTb
cAenaHbl NyTeM B3BELUMBAHUS «KOHTPOSbHBLIX YacTely, Kak npeacTaBneHo B 8.2.
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I'Ipeu.usuouuocn: pe3ynbTaToB MsmepeHuﬁ

.1 JaHHblIe cpaBHUTENbLHLIX UCCNeAOBaHUMN, NpeaocTaBrieHHble EBpONencKumM KOMUTETOM
no craHaaptusauum (CEH)

.1.1 OKcnepuMeHTanbHble AaHHbIE

OueHouHble ucnbiTaHmsa Gbinv NpoBeAeHbl Ha ABYX FOPOACKMX MyCOPOCXKMraloLWwmx ycTaHoBKax, obopy-
[OBaHHbIX PasfUYHbIMU TUNaMu cuctem 06paboTKM ras3os:

a) npegnpusATMe A: Nonycyxon NpoLecc ¢ TkaHeBbIM PuNbLTPOM 1 TemnepaTtypon rasa B Tpybe 140 °C;

b) npeanpusitue B: anektpodunbtp co ckpybbepom u TeMnepaTypoi HackILLEHHOrO BOAOM rasa B Tpybe
60 °C.

MpopomkutensHoCcTL 0TOOpa — He 6onee 30 MUH.

PesynbTaTthl NpuBeaeHsbl B Tabnuvue 1.1.

Ta6nuua I.1 — Pe3ynbTaThbl OLEHOYHbIX UCMILITAaHUA C NPOAOIKUTENLHOCTLIO OTGopa Npo6 He Gonee 30 MUH

Mpeonpusitne A Mpeanpustre B

MapannensHble rpynnsbl 4 3
BHelHne/BHYTPEHHME YCTpONCTBA 1/3 3/0
Yucno nocnefoBaTenbHbIX UCMbITaHUI 32 16

MbiNb TONBKO Ha O6was nbinb, O6Lwas nbinb

dunbTpe ¢unbTp + NpoMbIBKa

CpenHss KoHUeHTpauusi, Mr/m° 4,7 6,4 (2 po 18) 2,5(0,3 0o 6,8)
MosTopsiemocTs (1 rpynna ncnone3syet
2 yctaHoBku ansi ot6opa npob) 2-17 3-19 0,3-6,8
BHeLwHAs HeonpeneneHHoCTb 2,4 4,0 1,8
BocnpounasogumocTb (2 rpynnbl) 3.4 57 2,6

Mpenen obHapyXeHWs1, yCTaHOBMNEHHBLIN MO pe :}lﬂbTaTaM OfOHOM rpynmbl;
— ANsi CyxXux rasoB — npmbnumantensHo 0,3 mr/m” (Nbinb TOMBKO Ha duneTpe);
— ONs1 HaCbIWEHHbIX BOAOW ra3oB — NpUGnmManTensHoO 2 mr/m® (obwas nbinb).

1.1.2 KomMeHTapum K akcnepumeHTanbHbIM AaHHbIM CEH

B TeueHue MPOBEAEHHbIX UCMbITaHWA HEKOTOpPLIE BLICOKME 3HAYeHUs XOMocTbiXx Npob Gbinu npeacras-
NEeHbl B oT4YeTe (+1 Mr/M° Unu BbILLE) U3-32 HEOMPEAEeNEeHHOCTN B3BELUMBAHUSI CyXVX SKCTPAKTOB U3 MPOMbI-
BOYHbIX PACTBOPOB NpW UCMNOMNb30BaHUN NOCYAbl N3 HEMOAXOASLLMX MaTepuanos u T. 4.

ﬂaanemmme nccrnegoBaHus nokasanu, 4YTo 3Tu HeonpeaeneHHOCTU MOryT ObiTb YMEHbLUEHbI O MEHEee
yem 0,5 Mr/M> NS ynyyLIeHUs NTOBTOPSIEMOCTM 1 BOCMPON3BOAMMOCTM.

YBenunyeHve BpemeHu otbopa o 60 muH mnn 90 MUH 3HAYUTENBHO YMNYYWWUT BOCNPOM3BOAMMOCTb
N3MEpPEHNA.

1.2 Mpeun3noHHOCTb MeToAa 6onblUMX 06BEMOB

O6GHapyXeHo, 4YTO NPOLEHTHbIA KO3((UUMEHT Bapuauuy MeTofda WCMbITaHWn Gonbwnx o06bLEMOB
(ASTM D 4536-91) coctaBnsieT okono 8 %. 310 3HayeHne ObiNo YyCTaHOBMNEHO NPY COBMECTHbIX UCMbITAHNSAX
B Kaxaon n3 natv nabopatopuii B Kaxaon BbiOpaHHOW Tpybe npu Mcrnonb3oBaHUM ABYX YCTAHOBOK ANS
oT6opa Npob ¢ HakoHEeYHMKaMu, pacnonoXeHHbIMU B Tpybe ovyeHb 6nunsko apyr ot gpyra. Kaxgas nabopa-
Topus cobpana oT 6 4o 8 komnnekToB Npob u3 Tpyo C NapHbIMKM yCTaHOBKaMu Aris oTbopa npob, B uenom
12 — 16 npo6 Ha nabopatoputo. [Npn aTux pacyeTax ObiNM NOMyYeHbl KOHUEHTPaUun Nbinun B Tpybe 5,6 mr/m®,
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CBefieHUs1 0 COOTBETCTBUUN MeXAYHapPOAHbIX CTaHAAPTOB, Ha KOTOPbIE AaHbl CChISIKMU,
rocyfapcTBeHHbIM CTaHAapTaMm, NPUHATbLIM B KaUecTBe MAEHTUYHbIX
rocyfAapcTBeHHbIX CTaHAApTOB

Tabnuua J.1

O603Ha4YeHne N HanmeHoBaHue
MeXagyHapoaHoro ctaHgapra

CteneHb
COOTBET-
CTBUA

O603Ha4YeHne N HanmeHoBaHue
rocygapcTBEHHOro ctaHaapTa

NUCO 5725-1:1994 To4yHOoCTb (NpaBuBHOCTb
N NPeLU3NOHHOCTb) METOAO0B U pe3ynbTaToB
namepeHun. Yacto 1. O6wme npuHLMNbI 1
onpeaeneHus

IDT

CTb NCO 5725-1-2002 TouHOCTb (MpaBuIib-
HOCTb U MPELM3NOHHOCTb) METOOOB U pe3ysib-
TaToB U3MepeHun. Yactb 1. O6wme npuHLMNbI
n onpeaeneHus

NCO 5725-2:1994 To4yHOCTb (NPaBUNBHOCTb
1 NPeunsnoHHOCTb) METOAO0B U Pe3ynbTaToB
namepeHmn. Yacto 2. OcHoOBHOM MeTOA
onpeaeneHns NoBTOPSIEMOCT U BOCNPOU3BO-
OVMMOCTU CTaHOAPTHOrO METOAA U3MEPEHUSA

IDT

CTb NCO 5725-2-2002 TouHOCTb (MpaBuIib-
HOCTb U MPELM3NOHHOCTb) METOO0B U pe3ysib-
TatoB namepeHnin. Yacte 2. OCHOBHOM MeToq
onpeaeneHus NoBTOPSIEMOCTU U BOCMPOU3BO-
OVMOCTY CTaROAPTHOrO MeToda U3MepeHUNn

NCO 5725-3:1994 To4yHOCTb (NpaBUNBHOCTb
N NPELM3NOHHOCTb) METOAOB U pe3ynbTaToB
namepeHnn. Yactbe 3. [NpoMexXyToUHble Kpu-
TepuMU MNOrpeLuHoOCTN CTaHAapTHOro meTtoAa
n3mepeHus

IDT

CTb NCO 5725-3-2002 TouHOCTb (MpaBuIib-
HOCTb U NPELM3NOHHOCTL) METOOOB U pe3yrb-
TatoB M3MepeHuin. Hactb 3. MNMpomexyTouHble
nokasatenu npeunsMoHHOCTU CTaHAapTHOro
MeToaa U3MepPEHU

NCO 5725-4:1994 To4yHOCTb (NpaBUNBHOCTB
N NPeLu3NoHHOCTL) METOLO0B U pesynbTaToB
namepeHun. Yacto 4. OcHoBHOM MeTOA
onpeaeneHuss NpaBUSIBHOCTN CTaHOAPTHOMO
MeToaa M3amepeHust

IDT

CTb NCO 5725-4-2002 TouHOCTb (MpaBuIib-
HOCTb M NPEUU3NOHHOCTL) METOAOB U Pesyrib-
TaToB U3MepeHuin. Hactb 4. OCHOBHbIE METOAbI
onpeaeneHuss nNpaBUNbHOCTU CTaHOAPTHOMO
MeToaa U3MepEHUN

NUCO 5725-5:1998 To4yHOoCTb (NpaBUNBHOCTb
N NPEeUM3NOHHOCTL) METOAOB U pe3ynbTaToB
namepeHnn. Yacte 5. AnbTepHaTuBHblE
MeToAdbl Ans  onpeAeneHus  CXOAMMOCTU
CTaHgapTHOro MeToaa U3MepeHumn

IDT

CTb NCO 5725-5-2002 TouHOCTb (MpaBuIib-
HOCTb U NPeLn3NOHHOCTb) METOOOB U pe3yrib-
TaToB U3MepeHun. Yactb 5. AnbTepHaTUBHbIE
MeToabl onpeAeneHnsa NPeLn3MoOHHOCTU CTaH-
AapTHOro MeToa UsMepeHun

NCO 5725-6:1994 To4vHOCTb (NpaBUibHOCTb
U NPeLmn3NOHHOCTb) METOAOB U pe3ynbTaToB
namepeHnin. Yactb 6. Mcnonb3oBaHme Ha
npakTuke [aHHbIX, XapaKTepuaylLwwmx Tou-
HOCTb

IDT

CTb NCO 5725-6-2002 TouyHOCTL (NpaBuiib-
HOCTb M NPELN3MOHHOCTb) METOOOB U pe3syrib-
TaTtoB u3aMepeHun. Yacto 6. cnonb3oBaHue
3Ha4YeHun TOYHOCTU Ha NpaKkTuke
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