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roCT 31370—2008

Mpeancnosue

Llenn, ocHOBHbIE NPUHLMMBI 1 OCHOBHOW NOPSIAOK NPOBeAeHWs paboT Mo MexrocyaapcTBeHHON cTaHaap-
Tusauum yctaHosreHel FOCT 1.0—92 «MexrocyaapcTeeHHas cucteMa ctangapTmsaumn. OCHOBHEIE NOMoXe-
Husi» n TOCT 1.2—97 «MexrocyaapcTBeHHas cuctema ctaHaaptusauui. CtaHgapTel MeXrocyaapCTBeHHbIe,
npasuna 1 pekomeHaaLummn no MexrocygapcTBeHHon ctaHgapTusaumun. Mopsiaok paspaboTku, NPUHATKSA, NPU-
MEeHeHWs1, OBHOBNEHUS U OTMEHbI»

CBepeHUs o cTaHgapTe

1 NOArOTOBIEH OTKpbITEIM akumnoHepHbiM 0becTBoM «lrasznpom» n degepanbHbIM rocyaapcTBEH-
HbIM yHUTapHbIM npeanpuatueM «Bcepoccuitckuii  HaydHo-uccneaoBaTeNlbCkUiA - UHCTUTYT  MeTponorum
um. 0.U. Mengeneesay» (Pryrl «BHUAM um. A.1. MeHgeneesa») Ha ocHoBe cOBCTBEHHOrO ayTEHTUYHOTO Me-
pesofa craHAapTa, yKasaHHoro B nyHkTe 4

2 BHECEH ®egepanbHbIM areHTCTBOM MO TEXHUYECKOMY perynmMpoBaHuio U MeTPonornm

3 MPUHAT MexrocyaapcTBeHHbIM COBETOM M0 CTaHAAPTU3aLM1, METPOMOMMN U cepTudMKaLmmn (NpoTo-
korn Ne 33 ot 6 uioHst 2008 r.)

3a npuHATWe cTaHdapTa NporonocoBanu:

KpaTkoe HaumeHoBaHWe CTpaHbI Kopn cTpaHbl CokpalleHHOe HaUMEHOBaHWe HaLMOHANBHOTO opraHa
no MK (MCO 3166) 004—97 no MK (MUCO 3166) 004—97 no cTaHaapTuaaumm

AszepbangxaH AZ AscTaHgapt

Benapycb BY loccTangapt Pecny6nvkm Benapycb

KazaxctaH Kz [occTranpgapt Pecny6nuvku KasaxctaH

KelpreiactaH KG Kblpreiacrangapt

Mongoea MD Mongosa-CtaHgapt

Poccuitckan degepaums RU depeparnbHOe areHTCTBO M0 TEXHUYECKOMY

perynmpoBaHuio U MeTporiorum
TamxvkucTaH TJ TagxXukcTangapT
YabeknctaH uz YactaHgaprt

4 HacToswuid cTaHgapT siBnseTcst MoandULMPOBaHHBIM MO OTHOLIEHWUIO K MeXAyHapoaHOMY CTaHAapTy
NCO 10715:1997 «I"a3 npupoaHbIn. PykosogcTso no otéopy npob» (ISO 10715:1997 «Natural gas — Sampling
guidelines»). [lononHUTeNbHbIE NONOXEHWUA B TEKCTE CTaHAapTa BbiaeneHbl KypcuBoMm, pasaen 2 «HopmatueHbie
cchbinkvy, npunoxenus J, K, L u M gononHsioT ctaHaapT ¢ uenbio y4eta notpebHocTeln HaumoHanbHoW 93KOHOMU-
K1 yKasaHHBIX BbiLLIE rocyaapcTs u/unmn ocobeHHOCTen MexXrocyaapcTBeHHON cTaHaapTusauun. B cesisu ¢ BBesie-
HWeM pasaena 2 «HopmaTuBHbIe CCbinkn» HyMepaumsa nocneayowmx pasaenos nsMeHeHa

5 Mpukasom PegepanbHOro areHTCTBa MO TEXHUHECKOMY PErynnpoBaHunio U MeTponorumn ot 3 aekabpsi
2008 r. Ne 339-cT mexxrocyaapcTaeHHbl ctaHgapT FOCT 31370—2008 (MCO 10715:1997) sBeaeH B AecTBUE
B KayecTBe HaumMoHanbHOro ctaHgapta Poccuiickon deaepaumm ¢ 1 aHeapsa 2010 r.

6 BBE[EH BMNEPBbIE

UHpopmayus o esedeHuu 8 Oelicmeue (npekpaweHuu delicmeusi) Hacmosiuie2o cma+Hdapma ry6ruKy-
emcs 8 ykasamere «HayuoHansHble cmaHOapmbi».

Unpopmayus 06 usmeHeHuUsIX K HacmosileMy cmarO8apmy nybnukyemcsi 8 ykasamene «HayuoHanbHbie
cmaHOapmbi», @ MeKCm U3MEHEeHUU — 8 UHGhopMayUOHHLIX yKkasamensax «HauyuoHanbHble cmaHdapmbi». B
cnyqae rnepecMmompa Unu ommeHbl Hacmosiuje2o cmaHdapma coomeemcmeyioujas UHgpopMmauusi bydem
onybnukoeaHa 8 UH(hopMalyUOHHOM yKkaszamerie «HauyuoHanbHble cmaHoapmbi»
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B Poccuiickon ®eaepaummn HacTosLwmi cTaHAapT He MOXET 6bITb MONHOCTLI0 UM YaCTUYHO BOCTIPOU3BE-
OeH, TUpaX1poBaH N pacnpocTpaHeH B kayecTBe ocuumanbHoro usgaHus 6es3 paspeleHnsa degepansHoro
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BBegeHue

HacTosiwuin ctanaapT pacnpocTpaHaeTcs Ha Bce MeToabl oT6opa Npob npeasapuTenbHo o6paboTaHHo-
ro npupoaHoro rasa. Ecnu He ykasaHo nHoe, TO Bce 3aHaveHns Aaenerus Ao 15 MlMNa B ctangapTte npvseaeHbl
Kak M36bITOYHbIe AaBMeHus.

PesynbTaTbl onpedeneHns coctaBa U CBOWCTB rasa B OONbLUOM CTEMeHU 3aBUCAT OT MeToda oTbopa
Npo6. BaxkHoe 3HauYeHWe UMET HasHaveHWe oTBrpaeMelx NPo6, KOHCTPYKLMSA cucTeM oT6opa Npob6, MOHTaX 1
TexHU4eckoe o0BCNyXMBaHWE CUCTEM, a TakKe YCIOBKS nepeaadn 1 TpaHCcnopTUpoBaHus nNpob.

B HacTosiLeM cTaHaapTe paccMOoTpeHbl Npobnemel, Bo3HMKatoLwme npu otbope npob, npueeaeHbl Noa-
po6Hoe onucaHue metogoB oTbopa npob, a Takke KpuTepumn Boibopa meToaa U obopyaosarusa ans otbopa
npo6.

HacTosiwumii cTaHaapT npeaHasHadeH Ans NpMMeHeHUs B Tex crydasix, koraa ot6op npo6 He paccMatpu-
BaeTcs Kak YacTb METOAMKA aHanuaa.

OcHoBHOE BHUMaHWeE B CTaHZapTe yaeneHo cuctemam U meTodam oT6opa npob. PesynstaTel aHanmnsa
npo6, 0TobpaHHbIX C MOMOLLbIO ONUCAHHBIX CUCTEM U METOAMK, MOTYT GblTb MCMONBL30BaHbI ANS pasNnYHbIX Lie-
nei, BKNoYas BbIMUCNEHNS ANs onpedeneHnst TENNOThLI CropaHnst NPUPOAHOTO rasa U MoTHOCTU, NaeHTUgU-
KaLMio NpuMecei, cogepxalluxca B MOToKe rasa, v MHgopMauuio 0 cocTaBe Ans BbISICHEHWS BONpoca,
COOTBETCTBYET UM HET AaHHbIN NOTOK TpeBoBaHWUsAM AOroBOpa O NocTaBke (KOHTpakTa).
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M E XTI OCVYAAPU CTUBEHUHUBbB H# C TAHQAOAPT

a3 npupoaHbIN
PYKOBOACTBO NO OTBOPY NPOB

Natural gas. Sampling guidelines

Darta BBegenna — 2010—01—01

1 O6nacTb NpUMeHeHus1

Hacroswunii ctaHgapT ycTaHaBnusaeT TpeboBaHUs kK oT6opy, noarotoBke U obpalleHnio ¢ Nnpeactasu-
TenbHbIMU MPoGamu MarucTpanbHOro NPUPOAHOro rasa, noaeeprHyToro o6paboTke. MpuseaeHbl Takke Tpebo-
BaHWUs K MeToaonormM otéopa nNpob, pasmerleHuto NpobooTOOpPHOro 30HAa N KOHCTPYKLIMU BCMOMOTaTENbLHOTO
obopyaoBaHuna ans otéopa npob 1 obpalleHnto ¢ HUMN.

CraHgapT pacnpocTpaHsieTcs Ha TOYeYHbIA, MPAMON U nocneaoBaTenbHbI oT6op Npob.

B ctaHaapTe ocoboe BH1MMaHWe yaeneHo TakuM KOMMOHEHTam NPUPOAHOTO rasa, Kak Kucnopog, CepoBo-
[opoa, Bosayx, asoT 1 AMoKeug yrnepoaa.

Hacroswuid ctaHaapT He pacnpocTpaHsieTcsl Ha oT6op Npob XMaKUX NOTOKOB UM MHOroghasHbIX NOTO-
KOB.

MpucyTcTByIOWME B NPUPOAHOM rase NOCTOPOHHUE NPUMECH XXUAKOCTEN, Takne Kak rnkofb U KoMnpec-
COpHOE Macro, CYATAIOTCA NOCTOPOHHUMI BKITIOYEHUAMUN, a He YacTbio oT6Mpaemoro rasa. [Ana 3awmuTbl Npo-
600T6OPHOrO 1 aHanNUTU4ecKoro 06opyaoBaHUA OT 3arpA3HEHU He0BX0AMMO X yaaneHue.

HacToawwmm ctaHaapToM crnefyeT pyKoBOACTBOBaTLCA Npu Nnepeaade npeactaBuTenbHbIX Npob Ha yaa-
NeHHble CUCTeMbl U3MEPEHUIA, a TaKKe A1 aHaNMUTUYECKUX CUCTEM U3MEPEHUIA, COBMELLIEHHbIX C CUCTEMON
npo6ooTt6opa.

NpeaynpexpeHue — OT60p Npo6 NPUPOAHOTO rasa CONPSPKEH C UCMONb3OBaHWMEM ONAaCHLIX MaTepua-
nos, onepauui 1 o6opyaosaHus. HacToswmin ctTaHaapT He COAePXXUT ykasaHuii no Bcem npobnemam Gesonac-
HOCTW, BO3HUKAIOLLMM MpU ero npuMeHeHun. Monb3oBaTenb HacTosiWero ctaHgapTa AOMMKeH NpeaycMoTpeTb
Mepbl No o6ecnedyeHnto 6e3onacHOCTU 1 340POBLA 3aHATLIX B 0TOope Npob paboTHUKOB, a Takke onpeaenunTb
BO3MOXHOCTb €ro NpMMEHEHMUS UITN COOTBETCTBYIOLNE OrpaHNYeHUsI.

Bce pencteua no otoéopy npob AomkHbI COOTBETCTBOBATL TpeboBaHUAM BesonacHOCTU, AENCTBYIOLLUM
Ha gaHHOM NpPeanpUATUU.

2 HopmamueHble ccbllKU

B Hacmosuwem cmaHdapme UCrofib308aHbl HOPMamuUeBHbIE CChINTKU Ha criedyroujue Mexaocy0apcmeeH-
Hble cmaHOapmbl:

OCT 8.586.4—2005 (MCO 5167-4:2003) lNocydapcmeeHHasi cucmema obecriedeHus: eduHcmea U3-
MepeHull. VismepeHue pacxoda u Koruvyecmea Xudkocmell U 2a308 C MOMOWbI0 cmaHOapmHbIX CyXalowux
ycmpoticms. Yacme 4. Tpybbi Benmypu. TexHuveckue mpebosaHus; (MOD)

OCT 8.586.5—2005 locydapcmeeHHasi cucmema obecrieyeHusi eduHcmea usmMepeHud. Vameperue
pacxola u Konudecmsa xudkocmell u 2a308 € MOMOWbI0 cmaHOapmHbIX Cyxarouwux yecmpoticms. Yacme 5.
MemoOuka 8binonHeHus  usMepeHutl

U3panve opmumnanbHoe
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FOCT 12.1.005—88 Cucmema cmaHdapmoe b6e3onacHocmu mpyda. Obujue caHumMapHo-2u2ueHu4ec-
Kue mpebosaHusi kK 8030yxy paboyell 30HbI

FOCT 12.4.124—83 Cucmema cmaHOapmos b6e3onacHocmu mpyda. Cpedcmea 3aujumsl om cmamu-
4yecKoeo anekmpuyecmea. Obujue mexHudeckue mpebosaHusi

FOCT 12.4.221—2002 Cucmema cmaHOapmoe be3zonacHocmu mpyda. Odex0a crieyuarbHasi 0nsl 3a-
Wumsl om rio8bileHHbLIX meMriepamyp merioceo20 U3ily4YeHusl, KoHeeKmueHol mernomsi. Obujue mexHu-
yeckue mpeboeaHus

FOCT 2768—84 AuemoH mexHuyeckuli. TexHudeckue ycioeusi

FOCT 3022—80 Bo0opod mexHu4yeckul. TexHudeckue ycrosusi

FOCT 5632—72 Cmanu ebICOKOieauposaHHble U Crijlasbl KOPPO3UOHHO-CMoOUiKuUe, xapocmolkue u
XapornpoyHble. Mapku

F'OCT 6709—72 BoOa oucmusnnupogaHHasl. TexHu4deckue ycnosus

FOCT 9293—74 (MCO 2435—73) A3om 2a3006pa3Hbill U XUOKUl. TexHudeckue ycriosusi

[OCT 9731—79 bBannoHbl cmaibHeie 6ecuwosHble bonbwozo obbema Ons 2a3oe Ha P, < 24,5 Mla
(250 kec/cm?). TexHuYecKue ycrioeust

FOCT 101567—79 ApaoH 2a3006pa3Hbill u Xudkull. TexHuyeckue ycrosusi

FOCT 14262—78 Kucnoma cepHasi ocoboli yucmomei. TexHuyeckue ycrnosust

TOCT 18954—73 [lpubop u nunemxu cmeksiHHbIe 0r1s ombopa U xpaHeHus rnpob 2aza. TexHuyeckue
ycrosust

FOCT 19034—82 Tpybku u3 ronusuHUIIXJIOpUOHO20 rnacmukama. TexHudeckue ycrioeus

FOCT 24363—80 Kanus 2udpookuck. TexHUYecKue ycrosusi

FOCT 24484—80 MMpombiwneHHas yucmoma. Cxambil 8030yx. Memodbl usmepeHusi 3a2ps3HeHHOCMU

FOCT 25336—82 [locyda u obopydoeaHue riabopamopHble cmekisiHHble. Turlbl, OCHO8HbIe rapamem-
pbl U pasmepsbl

I1pumeuyaHue— [Npu nons3oeaHuu HacmoswUM cmaHOGapmom yernecoobpasHo rposepums delicmeue cCbi-
TI04HBIX cmaHOapmoe 1o ykazamenio «HayuoHansHblie crmaHO0apmel», COCMAaseHHOMY 10 COCMOSIHUK Ha 1 AHeaps meKy-
weeo zo0a, U O COOMBeMCMBYRWUM UHGOPMaULUOHHBIM yKa3amensam, orybnukoeaHHbiM 8 mekywem 200y. Ecnu
CCbII0YHBIl cmaHOapm 3amMeHeH (U3MeHeH), mo Mpu rosL308aHUU HacmoswumM cmaHoapmom criedyem pykoeodcmeo-
8ambCH 3aMEHSAOWUM (U3MEeHEHHbIM) crnaHOapmom. Ecnu cebinoyHbil cmaHdapm ommeHeH 663 3aMeHbl, Mo rMoNoXeHue,
8 KOmopom 0aHa CChiNiKa Ha He20, NPUMEHSIeMCcs 8 Yacmu, He 3ampaausarouieli 3my CChIfKy.

3 TepmuHbI M onpegeneHns

B HacTosileMm cTangapTe NpuMeHeHbl cnegytowme TepMUHbLl C COOTBETCTBYIOLIMMM onpeaeneHUsiMn;

3.1 npsamom ot6op npo6kl (direct sampling): OT60p NPo6 Npu HaNU4YKMM NPAMOIA CBA3MN Mexay oTObupae-
MbIM MPUPOAHBIM ra30M Y aHaNUTUYECKUM BIIOKOM.

3.2 6annoH ¢ noABuxXHbIM noplHem (floating-piston cylinder): KoHTeiHep, B koTOpOM umeeTcs ABU-
XKYLUMIACA NOpLUEHb, oTAENsIOWMIA Npoby oT BydepHoro rasa. Mo 06e CTOPoHLI NOPLIHA AaBNeHWe OAMHaKOBOe.

3.3 nponopuuoHanbHbLIA NOTOKYy nocnegoBaTenbHbIW Npob6oor6opHuk  (flow-proportional
incremental sampler): Mpo60oTGOPHMK, KOTOPLIA cOBUPaET ras 3a HEKOTOPLIV NEPUOA BPEMEHU U MPU CKOPOC-
TW, NPONOPLMOHANBHON CKOPOCTM NOTOKa B ra3onpoBoje, U3 KOTOPOro oTéupatoT npooy.

3.4 npupopHbIl ras Bbicokoro gasnenus (high-pressure natural gas): NMpupoaHbii ras ¢ U3BbITOHHBbIM
AasneHunem, npesbiwatownm 0,2 MMa.

MpumMmedaHne—Hacroawmi crangapT pacnpocTpaHAeTCs Ha NPUPOAHbIN a3 ¢ aaeneHnem He 6Gonee
15 MMa.

3.5 Touka pochbl yrnesogopopoB (hydrocarbon dew point): 3Ha4eHue TemnepaTypbl NpyU 4aBReHUN B
rasonpoBsode, NP KOTOPOM Ha4YMHAETCA KOHAEH CaLMA NapoB yrnesoaopoaos.

3.6 nocnepoBaTenbHbIM NPo6ooT6opHMK (incremental sampler): Mpo60oT6OPHMK, B KOTOPLIN NPOBO-
AT oT6op cepun ToHeYHbIX NPo6 B 0HY 06beauHEHHYH0 NPoby.

3.7 KocBeHHbI oT6op Npo6bl (indirect sampling): OT60p Npo6 B Tex cnyyasix, korga HeT Henocpea-
CTBEHHOTO CoeauHEHUs Mexay oTbupaeMbiM rasoM U aHanUTUHECKUM BrIoKOM.

3.8 cenapatop xuakoctu (liquid separator): Bnok 8 npo600T60pHON NUHWUK, UCTIONb3YyeMblin ANa cGopa
NPUCYTCTBYIOLLMUX B rA30BOM NOTOKE XXUAKOCTEN.

3.9 npupogHbIi raz HuU3Koro AasneHus (low-pressure natural gas): MpupoAaHeIl ras, UMmetowwnin U3bbl-
ToyHoe aasnenue ot 0 oo 0,2 MMa.

2
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3.10 Bpemsa npoayBku (purging time): MNMepuroa BpemMeHy, B TeUeHne koToporo npobootbopHoe o6opy-
[OBaHWe npogyBaeTcsi Tpoboii.

3.11 npepctaBuUTenbHas npoba (representative probe): MNpoba, nMetoLas Takol e cocTas, Kak 1 oT-
B61paeMblil NPUPOAHBINA ra3, ecnu NocreaHuin cHUTaeTcs NONHOCTLIO OAHOPOAHBIM.

3.12 Bpema npebGbiBaHuA (residence time): Bpems, B Te4eHue koToporo npoba npoxogut Yepes npobo-
oTbopHoe obopygosaHue.

3.13 peTporpaaHaa KoHAeHcauus (retrograde condensation): Mpouecc, 3aknoyaloWwnincs B TOM, 4TO
MpK KPUTUYECKNX TEPMOOUHAMUYECKMX YCIIOBUSIX NPU M30TEPMUYECKOM pacLuMpeHur unm nsobapuyeckom Ha-
rpeBaHumn razoobpasHoi cMech obpasyeTcs XMAKOCTb (M3oTepMuyeckas U nsobapuueckas koHaeHcauus), a
npy N30TEPMUYECKOM CXKaTUM U N306apUYECKOM OXNaXKAEHUN — HEKOTOPOe KONMMYEeCTBO napa (M3oTepMu-
yeckoe 1 nsobapunyeckoe ncrapeHue).

PeTporpagHoe noBeaeHWe XxapakTepHo Ars MHOTOKOMMOHEHTHBIX CMECEN, KakUM sIBMAETCS NPUPOAHLINA
ras, U oTpaxaeT HengeansHOCTb UX hasoBbIX CBOWCTB.

MpumedaHune—Cm. Takke 6.2.

3.14 KoHTelHep AnsA Npobbl (sample container): KoHTelHep Anst cbopa rasoson npobhl, korga Heobxo-
ANM KOCBEHHBI oT6op Npobbl.

lMpumedyaHue— B kadecmee KOHMEUHEpO8 MO2ym NPUMEHAMbCS Memarnudeckue U MemanioKoMno3um-
Hble 6annoHsl, 08yzoprossie npoboombopHuku (cm. npunoxexue J u FOCT 9731), cmeknartsie nunemku o FOCT 18954.

3.15 npo6ooT6opHasa nuHua (sample line): JIHWA, npegHasHadveHHas Ans nepegady rasoom npodel
OT TOYKM 0TGOopa Npobbl. OHa MOXET BKMOYaTb YCTPONCTBA, HeobxoaMMble AN NOAroTOBKX Npobbl AN TpaHc-
nopTUPOBaHWA U aHanMaa.

3.16 npo6ooT6opHbLI 30HA (sample probe): YcTpoincTeo oTbopa npobkl, NomMeLlaeMoe B ra3onpoBoa,
K KOTOpOMY nogcoeamnHsieTcsl Npo6ooT6opHas NUHKS.

3.17 Touka ot6opa npobbl (sampling point): Touka B NOTOKe rasa, B KOTOPON MOXET 6bITb 0To6paHa
npeacTasutensHasi npoba.

3.18 ToueuyHana npoba (spot sample): MNpoba onpegeneHHoro o6vema, 0To6paHHaA U3 NOToKa rasa B
onpegeneHHOM MecTe B OnpeaeneHHoe Bpems.

3.19 nuHua nepepauum (transfer line): NHna, npegHasHaveHHas ANs nepeHoca noanexalyen aHanusy
npobkl 13 To4YkM oTOopa Ha BXo4 aHanuTU4eckoro brioka.

3.20 Touka pocbl BoAbl (water dew point): Temnepartypa npu KOHKPETHOM AaBreHUU, NPU KOTOPOI Ha-
YnHaeTcs KoHAeHcaUWs napos BoAbl.

4 TMpuHUMNbI oT60pPa NPo6

4.1 MeToabl ot6opa npo6

OCHOBHBIM HaszHauyeHWeM npoueaypbl 0T6opa Npobbl ABNseTCs NonyyeHWe npeacTaBUTeNIbHONU NPOBkI
rasa.

CywecTsyloT ABa MmeTofa otbopa npob: NPAMONA 1 KOCBEHHBIN (PUCYHOK 1).

Mpu npamom MeToae npoba BbIBOAUTCA U3 NOTOKA M NPSAMO HanpaBnsAeTcs Ha BXOA aHanMTU4eCcKoro
6noka.

MeTtop ot60pa npo6

Mpamoi KocBeHHbIi
|
| |

ToueuHbI MocneaosaresnbHbIA

Bpemsi MoTtok

PucyHok 1 — Cxema npsiMoro n KOCBEHHOIO MeToA0B oT6opa npo6
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Mpy KOCBEHHOM MeTo/Ie NPo6a XPaHUTCA 10 TOTO, KakK OHa HanpaBnsAeTCs Ha BXOA aHanMTUYeckoro Groka.

OCHOBHBIMM TUNaMM KOCBEHHOTO MeToAa oTEopa ABMSOTCA ToYeUHbI 0TEOop 1 NocrnedoBaTenbHbIN 0TOOP.

NHbopMaLms o nokasaTensx KadecTsa NpUpOAHOro raza MoXeT BbiTb NpeacTasneHa B Bae ycpeaHeH-
HbIX VNV NpeaenbHbIX 3HaYeHU.

4.2 YacrtoTta ot6opa npob

B HacTosweM nogpasaene npyusedeHbl ykasaHus Mo yCTaHOBMEHWIO YacToThl oTbopa nNpob ¢ y4eToM 3Ko-
HOMUYeckon LenecoobpasHocTn. Yactoty otbopa npob onpedensoT Ha OCHOBaHWM uHgopMaLuM o CBOR-
CTBax MoToKa rasa B MpoLUIOM U O ero oXmaaeMblX U3MeHeHnsx B ByayLuem.

OB6bI4HO COCTaB rasa B rasonpoBoAe MOXET UMETh eXXeHEBHbIE, EXXeHEAENbHbIe, eXXeMecsHble, Nony-
roaoBble U ce3oHHble konebaHusi. KonebaHna cocTasa rasa Takke OyayT NpoMCXoauTb M3-3a USMEHEeHWUI
oBopynoBaHus ans 06paboTku rasa 1 pesepsyapa. Bce aTo cneayeT yunThIBaTh Npy onpeaeneHUn 4acToTbl OT-
6opa npob.

Moa TpebyeMoli yacToTol 0TOGOPa NPOO cnedyeT NoHUMaTL YMCno NPob, KoTopoe Heobxoaumo oTobpaThb
3a onpedeneHHbIR Nepnog BpeMeHn Ans nony4YeHns JoCTOBEPHbIX PesyrbTaToB.

YUucno npob n BbluucnsoT no dopmyne

n2 =t g (M

rae t — tkoadpdpuuneHT CtblogeHTa (Tabnuua H.1, npunoxerue H);
§ — CTaHdapTHOe OTKMOHEeHue;
d — ycTaHOBMEHHbIV Npeaen NorpeLuHocTy.

YpasHeHMe (1) peluaroT METOAOM UTepaLnn: OLEeHNBAIOT NepBoHaYvasibHoe 3HayeHne ¢ 1 UCNoNb3YIoT ero
A8 BblMUCNEHWS UCMPaBreHHOro 3HaYeHUs h, KOTOpoe, B CBOIO oUepefib, UCMOMb3YIOT ANs Nony4eHus HOBOro
3HayveHus £ Mpegen NorpeLHoCTy, Y1cno npob 1 cTaHAapTHOE OTKIMOHEHUE criedyeT yYUThIBaTb 3a OAUH U TOT
Xe nepuoa BpeMeHu.

4.2.1 MNMpepen norpelwHocTU

CywecTsytoT asa crnocoba 3agaHns npeaenos NorpeLHoCTU.

MepBblii cnoco6 OTHOCUTCS K ONpeaeneHunio yepeaHeHHbIX 3HaYeHUiA nokasatens kavyecTea. B 6onblunH-
CTBE [JOrOBOPOB (KOHTPaKTOB) Ha MOCTaBKy rasa 3TW 3Ha4YeHUsi NPUBOAATCA Kak NokasaTenb TOYHOCTHU.

Opyroi cnocob oTHOCUTCA K NpedenbHbIM 3HaYeHUsAM nokasartenst KadecTtsa. Mpeaensl gonyckaemMblxX
3Ha4yeHM No COCTaBy WM CBOWCTBAM rasa ycTaHaBMMBaloT B AoroBopax (KOHTpakTax) Ha noctasky rasa. B
3TOM Crlydae pasHOCTb MeXay MocneaHUM N3MepeHHbIM 3HaYeHeM 1nm NocneaHUM rogosbiM CpeaHNM 3Ha-
YeHUEeM W npefenbHBIM 3Ha4YeHNeM NpUHUMaeTCs Kak npeaen norpeLiHocTy.

4.2.2 Yucno npo6

Yucrio npob onpegensieTca yMcnoMm npob, KoTopeble crnegyeT oTobpaTb 3a ornpegeneHHbIn nepuoa
BpeMeHWU. OHO 3KBMBaNEHTHO YACY OTAeNbHbIX NPo6 NPy UCNOMb30BaHUM NoceaoBaTeNbHOro MeToda oTbo-
pa npob.

4.2.3 t-KoacddpuuymeHt CTbloaeHTa

t-KoadbdbnumeHT CTblogeHTa yuMThIBAET KOHEYHOe KonnuecTso npob, OH NPUMBOAWUTCS B CTaHAapTHbIX
cTatnuctTudecknx Tabnuuax. Ero saHavyeHWe 3aBUCUT OT NPUHATON OBEPUTENBHON BEPOATHOCTU (06bIMHO 95 %)
N «4rcna cteneHel ceoboabl», KOTOPOe B HACTOSILLEM CTaHAapTe NPUHUMAETCS KaK YMCNo N3MEePEHNIA MUHYC
eanHuua (n—1).

Mpumep 1 — OnpedeneHue cpedHeMecsIHHO20 3Ha4YEHUSI MENIoMbi C20PaHust

d =0,4 % (npeden nozpewHocmu, ycmaHos/IeHHbIl 8 do20eope (KOHMpaKkme) Ha Mocmaeky nNPUpPoOHO20
2a3a 0ns1 cpeOHeMecsiYHO20 3HaYeHUsl);

s = 0,6 % (oyeHeHHas eapuayusi 3a 00UH Mecsiy).

lMepsasi oyeHkanpun=17:

t = 2,45 dna 6 cmenerel ce0600bi u 0OHOCMOpPOoHHel dogepumenbHol gepossmHocmu 0,975 (pasHa dey-
cmopoHHel sepossmHocmu 0,95)

0,6

n"2=245.2°
0,4

n=14.
lNepeas umepayus npu n = 14:
N08MOPHO ablvucnsom ons
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t = 2,16 dnsa 13 cmenereii ce0600b! U 00HOoCcMoOpoHHel dosepumensHol eepossimrocmu 0,975 (pasHa dey-
cmoponHel eepossmrHocmu 0,95)
0,6

n"2=216- ,
04

n=11.
Bmopast umepayusi npu n = 11:
noemopHO ebIvucssiom ons
t = 2,23 dns 10 cmeneneli ceo600bi U 00HOCMOpPOHHel dosepumensHoli eeposmuocmu 0,975 (pasHa dsy-
cmoponHel eepossmriocmu 0,95)
0,6

n2=223.2°,
0,4

n=11.

lMpumep 2 — Onpedenerue obujeli cepbl

IMocnedHee uamepeHHoe 3HavYeHUe Maccoeoll KOHYeHmpauyuu cocmasusio 20 m2/m3, coznacHo doz2oeopy
(konmpakmy) npedenbHoOe 3Ha4eHUe Maccoeoll KOHyeHmpayuu paeHsemcs 50 ma2/m3.

d = 30 m2/m? (pazHocmb mexdy npedenbHbIM 3HaYeHUeM 1o 0o20e0py (KOHMpPaKmy) Ha nocmaeky 2a3a u
nocsedHUM USMEepPeHHbIM 3Ha4YeHueMm);

s = 10 m2/m? [cmanGapmHoe omKIOHeHUe No pe3yabmamam onpedesieHusi MoYeyHbIx npob (3a npoweod-
wuli 200)];

t = 4,30 0na Yucna cmenerel ceo600bi n — 1, NPUHUMaeM020 PasHbLIM 2; YypPO8eHb HeornpedesrIeHHOCMU
95 %.

10
n2=430 —,
30
n=2
Hocmamovno mpex npo6. MoemopHoe ebiyucneHue nokasbieaem, 4mo deyx npob HedocmamoyHo.

5 TpeGoBaHusa 6e3onacHOCTH

5.1 O6wwue TpeboBaHUs

Mpw oT6ope Npob 1 obpalleHnn ¢ npobammn JormkHLI cobnoaaTsea TpeboBaHUst 6e30nNacHOCTU, NPUHSA-
Tble B CTPaHe U AeACTBYIOLLME Ha NPeanpUsATUN.

Mpu HeoBXx0AMMOCTIN A0MKHBI BbITh paspaboTaHbl MHCTPYKLMK Mo 6esonacHo paboTe npu oT6ope 1 06-
paLeHnn ¢ npobamu. [omkHbl ObITh Takke yCTaHOBMNEHbI TEXHUYeckue TpeboBaHus K npuMeHaemMoMy oGopy-
AOBaHuIo.

Mepconan, nposoasiunii oTbop Npo6, formkeH 6bITb COOTBETCTBYHOLLMM 06pa3oM NOAroToBMeH U 0GyyeH,
YTOGbl OH MOT HECTW NepCoHarnbHYH OTBETCTBEHHOCTb 3a CBOU AEUCTBUS.

5.2 TpeGoBaHUs1 K nepcoHany

Jlnuo, oTBETCTBEHHOE 3a NoApasaeneHune, NponssoasiLee oT6op Npob, AOMKHO yOeaAnNTbCA B TOM, YTO OT-
6op Npob MoxeT ObITb BLINOSHEH C COBNIOAEHNEM YCTaHOBMEHHbIX TpeboBaHMiA 6e30nacHOCT.

Jlnua, nposogswwme ot6op npob unu ycraHoBky obopyaoBaHusa ana otéopa npod, oMmKHbl OblTb COOT-
BETCTBYHOLLMM 06pa3oM NoaroToBneHbl M 06ydeHbl, YTobbl MMETb NpeacTaBneHne o NoTeHLMabHOM OnacHoC-
TV NPOBOAMMBIX paboT.

BblweynoMaHyThI NepcoHan AoMKeH UMeTb NpaBo NpekpaTuTb oT6op Npob unu yctaHoBKy o6opyaosa-
HUs ans ot6opa npob B cnyyae, ecrv oHo SABMSIETCS HENOAXOASALWMNM U HebesonacHbIM.

5.3 Tpe6oBaHUA K 060pyaOoBaHUID

O6opynoBaHue, ucnonb3yemoe Anst otéopa Npod NPUPOAHOTo rasa BEICOKOrO AaBneHusl, AOMMKHO pery-
NSIPHO MPOBEPSATLCA U MPOXOANTL NPK HeOBXoANMOCTU NEPeoCcBUAETENBCTBOBAHWE B COOTBETCTBUM C 3KCNI1ya-
TaUMOHHON AOKYMEHTaLMEN.

JokymeHTaumMs QomkHa perynapHo obHOBNATLCA U ObITe AOCTYMHA NOMb30BaTeNto.

O6opynoBaHue AOMKHO YAOBMNETBOPSITb COOTBETCTBYIOLLUMM YCMOBUAM 0TGOpa Npob, Hanpumep aasne-
HWo, TeMnepaType, KOPPO3NOHHOW aKTUBHOCTUW, CKOPOCTU NOTOKA, XMMUYECKO COBMECTUMOCTW, BUBpaLum,
TENNOBOMY PaCLUMPEHUIO /UMK TENTIOBOMY CXaTUH).

CTeknaAHHble NUNETKN He AOMKHEI NOABEPraThCA BO3AEUCTBUIO AaBMEeHUS.
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Mpy TpaHCMopTMPOBaHUM U XpaHeHUN Ha GannoHbl cneayeT yeTaHaBNMBATh KOHLEBLIE Konnaku, ecnu
OHU NPeayCMOTPEHbI.

Ha 6annoHax gomkHa 6biTb MapKMpoBKa € yKkazaHUeM UX BMECTUMOCTU, paboyero AaBneHus U UcnbiTa-
TeNbHOro AaBneHus..

BannoHbl 4oMKHBI BbiAepXXUMBaTL UCNbITaTENbHOE AaBneHue B 1,5 pasa Bbile paboyero gasneHus.

BannoHbl AOMKHBI ObITh 3aLUMLLEHbI OT NOBPEXASHMUS BO BPpEMS TpaHCMOPTUPOBaHUSA U xpaHeHua. Heo6-
XOAMMO UCTIONb30BaTh TPAHCMOPTUPOBOYHBIE AILLMKN UMW KapToHHbIE Kopobku, noaxoaswme ans 6annoHos
KOHKpEeTHOro tuna.

BannoHbl AOMKHBI CONPOBOXAATLCA 3TUKETKAMW UMM COMPOBOAUTENBHOW AOKYMEHTauuen ¢ COOTBET-
CTBYIOLE UHopMaLIMeit, 3allmILEHHBIMW OT NOBPEXAEHWIA.

BannoHel 1 cooTBETCTBYIOLME NPUCNOCOBNeHUa crieqyeT Nnepuoanyecku ocMaTpuBaTb U NPOBEPATL Ha
repMeTUYHOCTb.

I1pumeyaHue—Bce mpebosarusi k bannoHam pacripocmpaxsiomess U Ha npoboom6opuku. Mepuoduy-
HOCMB OCMOIMPa U MPOBePKU 2epMemuUYHOCMU yKasaHa 8 3KCrlyamauyuoHHOU O0KyMeHmayuu.

MocTtosiHHbIe NPOBOOTOOPHBIE NMHUM AOMKHBI BbITE COOTBETCTBYIOLMM 06pa3oM 3akpenneHbl. K coeauHe-
HUSIM, KOTOPbIE B NpoLiecce aKCrilyarauum MoryT 6biTb NOBpeXAeHbI, He0bXoanMMo 0becneumnTb Nerkui 4ocTyn Ans
MpoBEPKM repMETUYHOCTU. BbIX0Abl AOIDKHBI BbITh CHaBXeHbI ABYMS 3anopHLIMU KianaHaMu U BbIMYCKHBIM BEHTU-
nem. Korga 6annoHbl He UCNOSb3yoT, K (BUTUHram A0MKHbI ObITh NoAcOeaMHEHBI KOHLIEBbIE KOMMaKW.

MpumeHeHue rmbkMx TpyboK BICOKOTO AaBNEHUA AOMMKHO BbITb OrpaHUYEHO, U HeoBXoaAMMO CTPOro chne-
[0BaTb UHCTPYKLMUAM NpoussoauTens no ux 6esonacHoMy npumeHeHuto. Mpo6ooTOopHbIe NMHWKU rasa MoryT
3abuBaTbCcA TBEPALIMA UMK XUOKAMU 3arpasHuTensmMn. Mpu nonbiTke «MNOBTOPHOMO OTKPLITUA» TaKWUX NIMHUIA
cnenyeT cobniogaTtb 0cobble Mepbl NPeA0CTOPOXKHOCTA. BEINOMHATL Takyto paboTy MOXET TONbKO kBannduum-
POBaHHbIN NepcoHarn.

Mpo600oTH6OpPHBIE NMHUM AOMMKHBI UMETb OTCeKatowWwme knanaHbl, pasmMeLleHHble MakcuMarnbHo 61M3ko K
MCTOMHKKY NnoToka. Mpo6ooT6opHEIA 30HA AomkeH ObiTb 060PYAOBAH OTCEKAIOLMM KnanaHoM.

Mpn oT6ope Npob AOMKHO NPUMEHATLCA paspelleHHoe anekTpudeckoe obopyaoBaHue. 3anpeuaeTtcsa
ncnonb3oBaTs 060pyaoBaHME, NPU NPUMEHEHUN KOTOPOrO MOXET BO3HUKATb CTaTUYECKOe 3M1eKTPUYECTBO.

3anpeluaeTcs Takke NPUMeHaTb 060pyAOBaAHUE UMM MHCTPYMEHTLI, Bbi3biBalOLLME UCKPEHUE.

5.4 Tpe6oBaHuA npoTuUBoONoOXapHoi 6e3onacHoOCTU

[ns NnpegoTBpalleHus noxapa 1in B3pbIBOB B MecTax, rae BO3MOXHO obpasoBaHue cMmecei Bo3dyxa ¢
NMPUPOAHBLIM rasoM B KOHLEHTPaUWMOHHBIX Npefenax pacnpocTpaHeHus nnameHu (AN NnpupoaHoro rasa B cMe-
CM1 C BO3OYXOM KOHLeHTpaLnoHHbIe Npeaenbl B3pbiIBaeMOCT COCTaBNAOT NpubnusutensHo oT 4 % Ao 16 % B
06beMHbIX A0MAX), HeoBXoAUMO cnefoBaTh CreayoWnM UHCTPYKLNSM:

- 3anpeLaeTcs NoMb3oBaTbCs OTKPbITEIM OTHEM;

- 3anpeLyaeTcs KypeHue;

- 3anpelyaeTcs NpUMeHATL 060pyaoBaHNE UM UHCTPYMEHTHI, KOTOPbIE MOTYT BbI3biBaTb UCKPEHUE;

- 3anpelyaeTca NpUMeHATbL obopygosaHue, paboTatollee Npu TeMnepaTtype Bbille TemnepaTypbl camo-
BOCNNaMeHeHWs rasoBbIX CMecen, kak npasuno, Beiwe 400 °C (ans npupoaHoro rasa);

- He crnegyeT NPUMEHATb XMMUKATbI, KOTOPbIE aKTUBHO pearupytoT C rasom;

- He cnegyeT 3anyckaTb MOTOPbLI C UCKPOBBLIM 3aXKUraH1eM;

- BEHTWUNALUMA AOSKHA MUCKtoyaTb obpasoBaHue BocnameHsoLlencss atmocdepsl;

- MpogyBKa NMHWIA Nepedayn rasa gormkHa ObiTb HanpaBneHa B «bezonacHoe MecTo» (HanpuMep B Bbl-
TSOKHOM pacTpy6). BbliaeneHue raza Ha mecTe oT6opa npob Bo BpeMs pyyHoro oTéopa npob AosmkHO ObITh orpa-
HWYEHO 40 MUHUMYMA;

- Ans o6HapyXXeHWUs NPUCYTCTBUA rasa B MNOTEHLManbHO onacHbIX MecTax oT6opa npob crneayeTt ycrta-
HaBNMBaTb ra3oBble CUrHanM3aTopsl;

- HeobBxoaumo obecrnedynTb Nerkuid AOCTYN K PyYHOMY W/WMKN aBTOMATUYECKOMY MPOTMBOMNOXAPHOMY
obopynoBaHuto;

- nepcoHar, ocyLwWecTBsALWMA oT6op Npob, AOMKeH BbITb NOAroTOBMEH K COOTBETCTBYHOLIMM AEACTBU-
SIM B Cnyvyae BO3HUKHOBEHWA Moxapa.

5.5 Tpe6oBaHuA kK 060pyaoOBaHUIO ANA 3aWUTbI NepcoHana

Heob6xoanmoe ans sawutel nepcoHana obopyaosaHue AomkHO 6bITb AoCTynHbIM. CocTaB 1 Tun obopy-
[O0BaHNA MOXET MEHSITbCA B 3aBMCUMOCTI OT MecTa ero Ucrnorb3soBaHus. Crneadyert, ogHako, yuMTelBaTh criegy-
toLne akTopsbl:

6
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- Hann4vme B ras3e TOKCUYHbLIX K pasgpaxarwmnx KOMMNOHEHTOB (TaKI/IX Kak cepoBoaopoa, padoH, pTyTh,
apomMaTnyeckne coefuHeHUs U Ap.) NPUBOANT K HeobXoAMMOCTU MO4AYU YUCTOro BO3ayxa, npuMeHeHna
cpeacTs I/IHJJ,I/IBI/ID.yaJ'IbHOVI 3alUMThI OPraHoB AblXaHWs, MepyaToK N aHanM3aTopoB TOKCUYHBIX COEAUHEHNIA.

IMpumedyaHue— Colepxarue 8pedHbix 8elyecms 8 8030yxe paboyeli 30HbI He OOIMKHO MPeskituame 3Ha4YeHul
npedensHo GorycmumMbix KOHUeHmpauyuti 8 coomeemcemsuu ¢ FTOCT 12.1.005;

- npu oT6ope Npob rasa BLICOKOTO AaBMNEHWUA MOTYT NOTPeboBaTLCA 3aLUUTHBIE O4KM UMW NMLEBBIE LUT-
Ku. [Ins KOHTPONs AaBneHus B cucTeMe crieqyeT NPUMEHSATb aT4UKU aBneHus (MaHomeTpel). [ npoBepku
repMeTU4HOCTU CUCTEMBI criedyeT MUCMOoNb3oBaTh TedeuckaTesnb, NopTaTMBHOE YCTPOMCTBO AETEKTUPOBaHMS
yTeYeK U pacTBOp MOKLLMX CPEACTB;

- npu ot6ope Npob raza nepcoHan AOMKEH HOCUTb aHTUANEKTPOCTaTUYECKYI0 CneLoaexay B COOTBET-
ctBun ¢ FOCT 12.4.124;

- Npu paboTe ¢ razoBbIMU cMecsiMU B GannoHax noa AaBneHueM JofmkHbl cobniogatbes npasuna [1];

- NpW BO3HUKHOBEHWM OrHSA NepcoHan AoMKeH HaAeTb OrHECTOMKYO oaexay (dbapTtyku, paboune kombu-
HesoHbl, naGopaTtopHyto oaexay) rno FOCT 12.4.221. KpoMe Toro, B pacnopshkeHun nepcoHana AomkHbl 6biTb
MacKu Ans 3awuTbl OT AbiMa r1o [2].

5.6 TpaHcnopTupoBaHue

BannoHbl ¢ npobamu rasa, HaxoasILWeroca nog AasreHueM, cnedyet TPaHCNoOPTUPOBaTh B COOTBETCTBUU
C OeMCTBYOLWUMM NHCTPYKLUSIMU.

BannoHbl ¢ NoABWKHBIM MOPLUHEM BCerda AOIPKHbI MOMeLLaTbesi B TPAHCMOPTUPOBOYHLIN KOHTeHep. B
MPOTUBHOM CIydae MOXET NPOU30KATU NoBpexaeHWe camoro bannoHa uwwnu knanaHos, MaHOMETPOB U1 Ap.

Bo Bpems TpaHCNOpPTUPOBaHUS KOHTEMHEpBI ¢ MpobaMu Takke cnegyeT 3alwnaTth oT BO3AENCTBUA TEM-
nepaTypbl, KOTOpasi MOXEeT MPUBECTU K MOBLILEHWUIO AABMNEHUsI UMK KOoHAeHCaLUUN Npobbl.

KoHTelHep gomkeH 6biTb MapkMpoBaH B COOTBETCTBUM C MPUMEHSIEMBIMW NPaBUnaMu.

6 TexHMueckme acneKkTbl Npouecca oTéopa Nnpob

6.1 XapakTrepucTUKU NoToKa

MoTok B razonpoBoAe MOXeT ObITb NamMUHapHbLIM Uu TypbyneHTHLIM. OaHako B cucteme otbopa npob
cnegyet nsberatb 06pasoBaHUsA NaMUHapPHOro notoka. MoTok MoxeT BbiTe oAHOMasHLIM UMM MHOTroasHbIM.
Kak npaBuno, ncnonbaytoT TypOyneHTHbIN ofHOoda3HbI NOTOK rasa. B rasoBbIX IMHUSX Takke MOXHO oBbHapy-
XUTb AByxdasHble TypByneHTHbIe NOTOKK, Koraa Teky4daa cpeaa HaxoauTtcs BONM3nM yCroBuiz HacklLLEeHUS.

Hanpumep, ecnv notok n3 cenaparopa raza’kuakocTu byaet HaxoanTbCs BBNIM3K TOUKM pockl rasa, To Mno-
HUWXKeHWe TeMnepaTtypbl B MUHUKM ByaeT NpUBOAUTL K KOHAEHcAUMK U, cneaoBaTtenbHo, K 0bpasoBaHuio ABYX-
das3Horo NoToKa.

MoxeT cry4uTbesl, YTO nocne yana cMelleHus o6beanHeHHble rasoBble NoTOKW He MOMHOCTLI0 Nepeme-
Lan1ch B rasonposoge.

Ecnu cocTaB rasa He NOMHOCTbIO OAHOPOAEH, MPYMEHEeHNe CTaTUYEeCKOro CMEeCUTENs CMOXET Yy4yllnTb
OAHOPOAHOCTb.

MpumeyaHue— Cmamuyeckull cmecumens npedcmasnsem coboll kamepy (nonocme), NpedHasHa4YeHHY
01151 ycpeOHeHUs1 KOMITOHeHMHO20 cocmasa rpupoOHO20 2a3a 10C/1e y3na CMEWeHUS 2a308bIX TOMOKO8.

6.1.1 JlaMmuHapHbIA NOTOK

O6bI4HO B rasonpoBoae NaMuHapHbIi NoTok He o6pasyeTcs, MOCKOMbKY BA3KOCTL rasa mana, a ckopocTu
noToka AOCTaTOMHO BbICOKM A1 ero obpasosaHus. OgHako KOHCTPYKUMS cucTeMbl oT6opa Npob AomkHa uc-
KnroyaTb BO3HUKHOBEHME NaMUHAPHOro NoToka.

6.1.2 Typ6yneHTHbIN NOTOK

Kak npasuno, TypOyneHTHbIA NOTOK SIBNSIeTCA NpeanoYTUTENbHBIM A/1s cucTeMbl oTbopa npob 1 B raso-
BOW NUHMK, NocKornbKy TypOyneHTHOCTb 0GecneymMBaeT XopoLo nepemMeLLaHHyo TeKydyro cpeay.

6.1.3 [OByxdasHbin noTok

OT160p Npob AByxdasHbIX (ras/KUOKOCTb) CMecel He paccMaTpUBaEeTCs B HACTOsILLEM cTaHdapTe W, no
BO3MOXHOCTW, ero cneayet nsberatb.

CoBpeMeHHas TexHomorusi otéopa npob NpMpoaHOro rasa HeAOCTaTOMHO pasBuTa A Toro, YTobb! Bbl-
MOMHATb Tako OTOOP C yAOBMNETBOPUTENBHOM TOYHOCTbIO.

6.2 KoHaeHcauus 1 NnoBTOpHOEe UcnapeHue
KoHaeHcauusi npupogHoro rasa ABNseTCs A0BOMLHO CMOXHBIM NpoLieccoM. Ha pucyHke 2 npuseaeH npu-

Mep ha3oBoi auarpaMmMel COCTOAHUA AaBneHve/TeMnepaTypa Ans NpupoaHoro rasa. Bug Kpueoi 3aBucuT ot
cocTaea rasa.
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PucyHok 2 — MpuMep auarpammMbl AaBneHne/TemMneparypa ans npupogHoro rasa

Kak nokasaHo Ha pucyHke 2, chasosasi rpaHuLa sIBMSeTCs CrIOXHON 3aBUCUMOCTBIO MEXY KPUTUYECKON
TOYKOM 1 HOpMaIbHBIMU PabounMn yeroBuaMn. PeTporpagHasi KoHAeHcaunst MOXeT MPOU3oNTU BO BPeMs pe-
ryriMpoBKn AaBneHns Ui TemnepaTtypbl rasa, B pesynsraTe Yero BO3MOXHO HernpeasuaeHHoe BO3HUKHOBEHWE
BTOpoW chasbl. Mepen Havanom aHanmnsa npoby cneayeT HarpeTb He MeHee YeM Ha 10 °C Bollwe TemnepaTypbl
WUCTOYHMKA (ra3oBOro noToka, U3 koToporo oTobpara npoba). Ecnu TeMnepaTypa UCTOMHMKA He U3BECTHa, TO
npoby crieayeT HarpeTb He MeHee 4em Ao 100 °C. [nsa Toro YToBbl rapaHTMpOBaTh MOBTOPHOE WcnapeHue,
HarpeBaHue crnedyeT npodoskaTb B TedeHne 2 4, a Npu HeobXoaMMocTy AorbLue.

6.2.1 Mpumep npoGnembl, BO3HUKaIOLEN NPU KOHOEHCaLUN

MpumMep Toro, Kak MOXeT BO3HUKHYTb Takasi npobriema, nokasaH Ha pucyHke 2. B razonposoae coaepxkurcst
ras rnpu gaeneHuu p,. Ecnn HavanbHas Temneparypa pasHa MuHyc 10 °C 1 ras paclumpsieTcs (T. e. JaeneHue na-
0a€eT) B U30TEPMUYECKOM PEXUME, USMEHEHMWE ero COCTOsIHUSA BYAET NPOUCXOANTL B COOTBETCTBUN C BEPTUKASb-
HOWN NMUHWEN Ha pUCYHKe 2 Mo Mepe ee NPUBIIVIKeHNA K AaBIIEHNIO p,, NMPU KOTOPOM MOXHO aHamsnpoBsath ras.
Mpw AaBneHun p, raz HaxoauTCA B yCTOMHUMBOM 04HOMa3HOM COCTOSAHUM 1 NPOAOIDKAET OCTaBaTLCs B TaKOM CO-
CTOsIHUW, NOKa JaBfieHne He JOCTUTHET p,, KOTOPOEe COOTBETCTBYET rpaHuLLe AByxXdasHon obrnacTu.

Mesxay AasneHnem p, 1 6onee HU3KUM AaBreHUeM pg NPUCYTCTBYIOT Kak ras, Tak U KoHaeHcMpoBaHHast
XupkocTb. OTHOCUTENBHBIE KONMYECTBA rasoBOoM U XXUAKON a3 U UX cOCTaBbl MOCTOSIHHO MEHSITCS BO BCEM
3ToM AuanasoHe. OaHoasHbIN ras elle pas NnosBNAETCA MPU AaBneHn MeHbLUe p; BNIOTL A0 AaBreHus py,
npy KOTOPOM OH aHanuanpyeTcs.

Hao6opoT, 6anoH ¢ HavanbHbIM AaBneHneM p, , 3anosiHEeHHbIN U30TEPMUYECKM A0 AaBneHus p,, Npu
MPOXOXAEHUN AaBneHns vYepes p, byaet cogepxarb Ase dasbl. TeopeTUdecku oHn ByayT pekombuH1posaThb
Mpw AaBreHnn p,, 04HAKO Takoi npoLecc sIBNsSeTcs MeAeHHbIM, U MoBoi ras, oTobpaHHbIi 13 bannoHa, co-
Aepxallero ase asbl, 6yaet HenpeacTaBUTENbHBIM, U, KDOME TOro, ero yaaneHue npuseder K U3BMeHEeHUIo co-
cTaBa rasa, ocTatollerocs B 6annoHe.

WcnonbzoBaHne 6annoHoB ¢ NoABMKHBIM MOPLUHEM CO CXKaTbIM ra30M NMOMOXET UCKMoYMTL 3T Npobne-
Mbl, COXpaHsisi Npoby B COCTOSAHUM, NMPWU KOTOPOM He ByaAeT NpoucxoavTb pasgeneHus das.

8
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dakTruecku Npu pacluMpeHnn rasa ero Temneparypa nagaet scneacteue acdekta [prxoynsa-TomncoHa.
a3, noBegeHWe KOTOPOro NoKa3aHo Ha pUCYHKe 2, HaunHasa ¢ TeMnepatypbl 25 °C u gasnenns 10 MIMa, byget
oxnaxaarbcs Hwke muHyc 10 °C npu p, 1, cnefosatenbHoO, KOHAeHcUpoBaTbes. [ins Toro, 4yTo6bl 1OCTUYL AaB-
neHua p, 6e3 obpasosaHusa AByxcasHoN obracTu, HavanbHaa TemnepaTtypa gofmkHa pasHATbeA 35 °C.

6.2.2 KoHgeHcauus nocne c6opa npobbl

lMazoBas npoba MoXeT YacTUYHO KOHAEHCUPOBATLCS B KOHTeHepe Ansa npobbl B Nnpouecce TpaHCMopTu-
pOBaHUS U XpaHeHUs A0 NPoBeAeHUs aHanuaa B nabopaTtopun. KoHTelHepbl ¢ Npo6oii BLICOKOro AaBneHus
1 rasoBble NIMHUK A0 aHanuTU4eckoro broka Bceraa AomkHbI ObITh HAarpeTel Nepea NposeAeHNEM aHanuaa (3a
UCKITIOYEHUEM ra3a, KOTOpbIA He ByaeT nepexoauTb rpaHuLy das). MpoaonkuTensHOCTL U TeMnepaTypa Ha-
rpeBa AOMKHbI BbITb 4OCTATOYHBI A4 TOro, YTobbl 06ecneynTs NOBTOPHOE UCNapeHue BceX KOHAeHCUPOBaH-
HbIX YrMeBOAOPOAOB A0 Havyana npoBeAeHUs aHanuaa.

6.2.3 KonpgeHcauua B npo600oT60pHOM 30HAE

XKugkue Tspkernble yrnesoaopoabl U KoHAeHcauMs B Npo6ooTO0PHLIX NMMHUSAX B TOM crydae, ecnu npoba
BO3BpaLLaeTCA B OCHOBHOW MOTOK, MOTYT NPUBECTM K YMEHbLUEHMWIO N3MePEHHOM TENMOThI CropaHnua rasa. 310
6yneT NposiIBMATLCS NPU perucTpauum pesynsraTtoB Ha AMarpaMMHON NeHTe B BUAE CUHYCOMAANbHOro BOMHO-
Boro acbdekTa AeHb/HOUb, KOTAa 3aperucTpupoBaHHOE 3Ha4YeHe TensoThl cropaHns 6yaeT Bhllle U3-3a Harpe-
Ba IHEM U HWXKE M3-3a OXITaXAEHMUS HOYLIO.

6.2.4 Mepbl 60pL6bI ¢ KOHAEHCaUWENR

[nsa Toro 4To6bl M3bexaTb Npobiem KoHAeHcaLUuK, TeMmnepaTypy 0bopyaoBaHus ans 06paboTikn Npobbl
crnegyet NogAepXKvMBaTh Bbille TOYKU pockl Npy Nwbom aaeneHuu B cucteme otbopa npob. Kpome Toro, ras
MOXHO NpeABapuUTenbHO HarpeTb, Kak NoKa3aHo Ha PUCYHKe 2.

6.3 Apcop6uusa u gecopouusn

Mpouecc, Npyu KOTOPOM HEKOTOPbIE KOMMOHEHTLI rasa aacopobupyloTcs Ha TBepAbIX MOBEPXHOCTSIX UMK
AecopbupytoTcsa ¢ HUX, HasbiBaeTcst copbumein. Cuna NpuTsbkeHUst Mexay HeKOTOPbIMU KOMMNOHEHTaMM rasa 1
TBEpPAbIMM NMOBEPXHOCTSIMU SIBMSIETCS YNCTO hU3UHECKOI U 3aBUCUT OT NPUPOALI YHaCTBYIOLLMX B 3TOM npoLiec-
ce maTtepuarnos.

MpvpoadHbIi ra3 MOXeT coaepXKaTb HECKONbKO KOMMOHEHTOB, KOTOpbIe NPOABNSAOT CUfbHbIE COPOLMOH-
Hble cBolicTBa. Ha aTo cneayet 06paTtutb 0coboe BHUMaHMe B cnyvae onpeaeneHnus TshKenbiX yrnesoqopoaos
Unn Npumecei Ha ypoBHe cnegos.

6.4 Yteuku u guddyaun

Ons obHapyXeHNs yTeuek crneayeT NpoBOANTb PerynsapHyo NpoBepKy repMeTUYHOCTM NMUHUIA U 060py-
[oBaHus. HesHaunTenbHble yTeuku unu anddysns MoryT BNusiTb Ha COCTaB rasa B crlydae onpegeneHuin
npuMecein Ha ypoBHe crnefoB (Boga unu atmocdepHbia kucnopod moryT auddyHaMposats B Tpyby unu B
KOHTeNHep Aaxe rnpu BLICOKOM AaBeHNN: pasHOCTb NapuuarnbHbIX AaBneHUi KOMNOHEHTOB onpeaenseT Ha-
npasneHue, B KOTOPOM OHU ByayT anddyHanposaTs). Mpn Hanuuun Bogopoaa crneayert nposiBnsATb 0cobyto
OCTOPOXHOCTb.

YTeuKn MOXXHO 0BHaPYXNTb C MOMOLLIbIO PaCcTBOPOB MOKLMX CPEACTB, NOBLILAas AaBrieHue B Npobo-
OTOOPHOW NNUHUN, NN C MOMOLLLIO Bonee CroXHbIX METOAO0B, HAaNpPUMeEpP ¢ NOMOLLbIO reNIMEBBLIX TeYeucka-
Tenemn.

6.5 XMMUueckue peakumm n xemocopouus

XuUMUYECKA aKTUBHbIE KOMMOHEHTLI MOTYT BCTYNaTh B peakuun ¢ matepuanomM o6opyaosaHus ans ot6o-
pa npob (Hanpumep peakLumM OKUCIEHNA) UM NPOSIBNATL XeMOCOP6LMOHHBIE CBoCTBa. KpoMe Toro, MaTtepu-
arnel, npumeHsieMele B TakoM 060pya0BaHMM, MOTYT oKasaTbCs KaTanusatopamu peakuui 8 npobax (HanpuMep
B CMeCsiX CO criefamiu cepoBOAOPOAa, BoAbl U KapBoHUncynbpuaa).

6.6 Mepbl no yaaneHuio xugkon drasbl ¢ NOMOLLIO Kanneynosurenen

Kanneynosutenu unu cenapaTtopsbl ras/kuakocTb B cucteme Npo6ooTBOpHbIX NUHWIA NpeaHasHayeHbl
AN yaaneHusl UHTPY3UBHBLIX MOCTOPOHHUX XUAKOCTeR. VX npumeHeHWe AOMKHO ObiTb TWaTeNbHO U3yde-
Ho (9.4). KanneynoBuTenu MoryT HakannmeaTb XWAKOCTb, @ 3aTeM HENPEepPbIBHO UCMapATb ee B MOTOK Npobbl.
CyLuecTBYeT ONACHOCTb TOMO, YTO NX NPUMEHEHWE MOXET UBMEHUTbL COCTaB 0TOUpaemoro rasa. KoHueHTpaumm
KOMMOHEHTOB, HAXOAALLMXCA B PaBHOBECUMN MEXAY rasoBom 1 XKuakon pazamn, MOryT USMEHUTLCSA NpU yaarne-
HUK kuakocTu. Mpo6ooTBopHbIE NUHWNM AOMKHBLI MNaBHO NOAHMMATLCA BBEPX OT TOYKM OT6GOpa, U B HUX
AOIMKHBI OTCYTCTBOBATL 30HbI, B KOTOPLIX MOXET HakanmMBaTbCa XUAKOCTb.

IMpumedyaHue— PekomeHOyembill HaknoH npoboombopHol nuruu — 1:12.



rocT 31370—2008

7 Matepwuansi, ucnonb3yembie npu oT6ope Npod

7.1 O6wme nonoxeHus

MpyrogHoCcTL MaTepuasnos, NPUMeHsIeMbIX B cucTemax oTbopa npob, 3aBucUT oT cocTasa oTbupaemoro
rasa. OBbIYHO peKoMeHAyeTC NPUMEHSATL HepKaBetoLLyHo CTarnb Ans BCeX NOBEpPXHOCTEN, C KOTopbiMK ByaeTt
KoHTakTupoBartb ras (cm. 7.1.1). Cegna knanaHoB M ynroTHEHUs1 MOPLUHEA AOMKHbLI BbiTb U3rOTOBMEHBI U3
ynpyroro matepuana, yaobHoro B o6cnyxusarHuu. MNpu ot6ope npob BRaxkHbLIX UMW BEICOKOKUMNSILLIUX ra30B, UMK
rasos, coAepKaLlmx cepoBoAopoa UNW AMOKCHA yriepoaa, BO3HUKAIOT AONONMHUTENbHbIE Npobnembl ¢ MaTtepu-
anamu. Ans Takux ra3aoB MOXeT noTpeboBaTbesl IPUMEHEHNE crieLManbHbIX MaTepyarnoB U NMOKPLITUIA B cucTe-
Me oTbopa npob. PekomeHOyeTCA MOKpbiBaTb BHYTPEHHUE MoBepxHOCTM GannoHoB Ans otbopa rasos ¢
BbICOKMM cofepxaHueM ceposogopoaa nonutetpadpTopatuneHom (MTPI) unu anokcnaHon cMosnoin. Xumu-
Yeckn akTUBHbBIE KOMMOHEHTHI, Takue Kak CepoBOAOPOA U PTYTb, CriedyeT onpeaensTb Ha MecTe, CMoNb3ys Me-
TOABI NpsAAMoro otTéopa npob, koraa aTo NPaAKTUYECKU BbIMOMHUMO, MOCKOMbLKY AaXe npuMeHeHne 6annoHoBs ¢
MOKPLITUSAMU HE MOXET rapaHTUpoBaTb OTCYTCTBME aAacopbumm 3TUX KOMMOHEHTOB.

MprMeHeHUs TaknxX MArKUX METaNMOoB Kak NaTyHb, Medb W anioMUHWIA criegyeT usberaTtb B TeX cny4asx,
Korga MoryT BO3HUKHYTb NPo6nembl ¢ kopposunei 1 ycTanocTbio MeTanna. OgHako B HeKOTOpbIX Cryyasx, korga
peaKkLMOHHasi CrIGCOBHOCTbL UMEET KpUTUYECKoe 3Ha4YeHUe, amnioMUHNA MoXeT BbiTb UCMONb30BaH B Ka4ecTBe
mMaTepuana ans koHTenHepos ans npob.

O6bluHO MaTepuansl, BXoAsLWMe B KOHTaKT ¢ Npob6aMu unu rpagyupoBoYHLIMA rasamu, AOMKHbI UMETb
criegylolLme XapaKTepucTuku:

- HernpoHMLaemMoCcTb ANA BCEX rasos;

- MUHUMasbHasa copbuus;

- XMMUYecKasa UHEePTHOCTb NO OTHOLLEHWNIO K KOMMOHEHTaM NPUPOAHOTO rasa.

M3-32 BO3MOXXHOrO NPUCYTCTBUA B NPUPOAHOM rase ManbixX Konm4ecTs coeguHeHU cepbl, PTYTH, ANOKCU-
Aayrnepoga v ap. sce obopyaosaHue v UTUHIN 4OMKHBI BbITb U3rOTOBMNEHBI NPEUMYLLIECTBEHHO U3 HepXXaBe-
folwen ctanu, a npu HU3KOM AasneHun rasa — us ctekna. OgHako UMENTCA ansTepHaTUBHbIE MaTtepuansl,
nepevncrieHHele B Tabnuue 1.

I1p umedy aHue— Mamepuansi, ucrions3yemsie 0 U320MOGNeHUsT KOHMelHepos, NPoboomM6opPHbIX MUHUU U
Opya020 npoboombopHo20 0bopydosaHusi, OOMKHbLI 6bIMb UHEPMHBLIMU 110 OMHOWEHUK K KOMIIOHeHmMam rnpupodHo2o
2a3a.

Tabnunya 1— CoBMECTMMOCTb MarepmanoB gns cuctem otéopa Nnpob ¢ KOMMNOHEeHTaMK rasa

COBMGCTMMOCTb”C KOMIMOHEeHTaMu rasa
Marepuan
CH, | cos,co, | CH;0H,0, | H,S,RSH, THT | H,0 He Hg H,, CO
HepxxaBetowas cranb a a a b b a b a
Crekno a a a a a a a a
NT$3Y b b b a c c c b
Monunamung, a a b a c a c a
AntomMmHuin a a a b b a c a
TwtaH a a a a a a a a

" a — npuroges;
b — npurogeH ycnoeHo;
C — HE PEKOMEHAYeTCA.
2 Crekno SIBMSETCS BLICOKOMHEPTHBIM MaTEPUANOM, HO OHO XPYNKoe 1 HeGeaonacHoe Ans oT6opa Npob npu aaene-
HUU Bbllle aTMOCepHOro.
¥ MonureTpadTopatuneH (cbToponnacT) uHepTeH, HO MOXeT NPOSIBNATL aAcopPOLUOHHbIE cBONCTBA. Kpome Toro, oH
npoxuuaem, Hanpumep ans soabl, He n Hy. MT®O nokpbiTnst MOryT MMeTb AedekTbl, U NOSTOMY HacTh BHYTPEHHEN no-
BEPXHOCTU MOTYT OKa3aTbCsl HE3AWMLLEHHBIMW.

7.1.1 Yrnepoaucrtas ctanb

Yrnepogncrasa cranb 1 apyrme OTHOCUTENbHO NOPUCTbIe MaTepuanbl MOryT yaepXXuBaTtb B NOTOKE Mpu-
pPoAHOro rasza bonee TspKenble KOMMOHEHThLI MPUPOAHOro rasa u 3arpasHaLwme ero npuMecu, Takme Kak aAnok-
cua yrnepoaa un cepoBogopod, N He OO0MKHbI MPUMEHATLCA B CUCTEME oTbopa |'|p06.
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XoTa HepkaBetoLasi cTanb 06bIYHO ABMASAETCA XOPOLWMM MaTepranoM npu nsroToeneH1n obopynosaHust
Ans otéopa npob, nepes ee NpUMeHeHUeM MoNb30BaTEN0 PEKOMEHAYETCS MPOKOHCYNBTUPOBATLCS C SKCMep-
Tamm No KOppPO3UN.

Hep:xaBetowwas ctanb obbiMHO He rogauTes Ans NoTOKOB, cogepxalwmx sBogy. OgHako ycTaHOBMEHO, UTO
HeKkoTopble Mapku Hepxkasetolen ctanu, Takne kak 4 CrNi 18 10 4 CrMo 17 12 2, moryT 6bITb NPU3HaHbLI NpU-
rogHsiMu®.

7.1.2 3noKkcuaHble NOKPbITUA

OnokcnaHble (MnNn deHorbHbIE) MOKPLITUA ByAyT YMeHbLIaTh UK YyCTpaHATbL aacopbunto coeauHeHni
cepbl U APYrMX KOMMNOHEHTOB, coaepaluxcsi B HeGonbLINX kKonMyecTBax. MM HenpakTUYHO NOKPLIBATbL He-
6onblune PUTUHIK, KNanaHel U gpyrue getanyd Manoi nnowagu. MNMotepu razoBbiX KOMMNOHEHTOB U3-3a TaKUX
HezaLUMLLIEHHBIX MOBEPXHOCTEN MOXHO, OAHaKO0, OBHaPYXUTb U U3MEpPUTb, eCNU UX 06beMHasa AoSA COCTaBNS-
eT MUNnnapaHble U MANNMOHHBbIe Aonu?) (cMm. 7.2).

7.1.3 [Opyrue nonumepsbl

MpumeHeHWe Apyrix NOAIMMEPOB AOIMKHO OrpaHu4MBaTbeA Tpybamu unu nepexoaHukamun, coeauHaoLWu-
MU y3nbl 06opyaoBaHUs, rae OTCYTCTBYET MPSIMOA KOHTaKT ¢ NpoGoi Unn Takoi KoHTakT HeaHaunTeneH. Ocoboe
BHMMaHWe Ha UCMoMb3yemMble NonMMepbl cregyer obpaTuTb B Cnyvae aHanusa BoAgbl UM COeaUHEHUIA cepbl.
OpgHako xopoluve pesynbTaTel MOXHO NONyYnTb, NPUMEHSA NoONMaMUaHLIA MaTepuan 4nsa KOPoTKUX Tpyo.

B HeKOTOpbIX Criydasx npu HASKUX AaBNeHUsIX MOXHO NPUMEHSATL MArkMin nonuenHunxnopua (MBX).

Mepeq Tem Kak NpUMeHUTb B cucTeme otbopa Npob HOBLIA NONMMEPHI MaTepuan, ero cneayert ucnbl-
TaTb C NOMOLLbIO aTTECTOBaHHBIX CMECei NMpu oXXuaaeMblX KOHLEHTpauusaX, 4Tobbl yCTaHOBUTL, He BNUAET Nn
OH Ha cocTaB Npobbl.

7.1.4 Pe3UuHbI

MpvMeHeHne Pe3MHOBBLIX TPYOOK UM NEPEXOAHUKOB HE peKoMeHAYeTCs Aaxe NPU HUSKUX AaBneHUsX
N3-3a BbICOKOW peaKkLMOHHON CnocoBHOCTU U NPOHULAEMOCTU PE3UHbI.

CuWnukoHoBble pesnHbl M3BECTHBLI CBOEI BLICOKOW agcopbuunein U NPpoHULIAEMOCTbIO AN MHOTMX KOMMO-
HEHTOB.

7.2 bumeTtannuyeckas koppo3ua

MpvMeHeHue B cucTeme oT6opa Npob pasHOPoAHbLIX METaNoB, KOHTaKTUPYOLWMX APYT C APYrOM, MOXeT
MPUBECTM K NOBLILLEHUIO CKOPOCTN KOPPO3UM U, Kak CNeAcTBUe, K NorpeLlHocTaM nNpu otéope npob u/unu npo-
6rnemam ¢ 6e3onacHoCTbIo.

8 O6wan nogroToBKka o6o0pyaoBaHUSA

8.1 O6paboTka noBepxHoOCTel

CopbuunoHHble athdekTbl, NposiBIseMble HEKOTOPLIMU MaTepuanammn, MOXXHO U3MEHUTL U YacTo YMeHb-
LINTb € MOMOLLBI 06paboTkm NoBepxHocTel. Yucras, cBoboaHasi OT CMasku NOBEPXHOCTb XapakTepusyeTcs
MeHbLuen agcopbumneit. Ha lwepoxoBaTbiX MOBEPXHOCTSAX MMEOTCS LIeHTPpbl aacopbLumMmn 1 akkyMyssaLum rasos.

CyLuUecTBYHOT METOAMKM MOMUPOBKUN, KOTOPLIE MOXHO MPUMEHSITb A1t CBEAEHUA K MUHUMYMY COPBLMOH-
HbIX 3thheKTOB 1 YMEHbLLEHUIO BpEMEHU, HeoBX0AMMOro Ans NpuseaeHUs 06opyaoBaHUA Ana oT6opa Npo6 B
COCTOsIHWE PaBHOBECKSI.

CywecTBytoT 1 gpyrie npouecchl 4ns YMeHbLUeHUs copOLMOHHBIX 3dbdekToB. YUTOObI YMEeHbWNTL aa-
copbuuno, Ha HekoTopble MaTepuarnbl MOXHO HAHOCUTL ranbBaHUYECKME MOKPLITUS Takoro MHEPTHOMO MaTepu-
ana Kak HuKenb.

Aacopbumn Takke NPensaTCTBYeT NacCMBMPOBaHMe antoMUHUEBLIX MOBEPXHOCTEN C UCNONb3OBaHNEM CO-
OTBETCTBYHOLUMX METOANK.

8.2 Ouucrtka cuctem ot6éopa npob

Bce yacTu nuHuin ot6opa 1 nepeaayn Npob, KOHTaKTUPYHOLLME C rasoMm, AOMKHbI BbITb CBOBOAHLI OT CMas-
K1, Macna, nieceHu Unm apyrux sarpsasHsowmnx npogyktos. KoHTenHepbl Ans npod cregyeT ovvwaTth 1 npoay-
BaTb nepes KaxablM oT6opoM Npobbl, eCn OHU He ABNSIKOTCA cneLuanbHO NaccuBMpoBaHHbIMK BannoHamu,
NCMonb3yembiMi NS MOTOKOB NPob, cogepXalunx XMMUYECKU aKTUBHbIE KOMMOHEHTEI (CM. Takke Npurioxe-
Hue B). X cnegyet cooTBETCTBYOLLMM 06pa3oM ovuLLaTh, HanpruMep ¢ NOMOLLbIO IeTYYero pacTBoOpUTENs, 1
BbICYLUMBATb A8 UCKITHOYEHNs agcopbuum coegrHeHN cepbl U TsKENbIX YrNeBoaopoaos. Takve pacTBopuTe-

" AHanozom siensiemcs Hepxasetowasi cmaib Mapok 12 X18H10T u 08X18H12T o FOCT 5632.
2 W3-3a He3HaYUMENLHOCMU MaKUX MOMeph Ha MPaKMUKe UMU MOXHO MpeHe6peys.
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nun, kak aueTtoH (FTOCT 2768), koTopble He OCTaBNAOT CNeaoB Nocse CyLIKA, 06bIMHO NoOAXoAAT ANs yaaneHus
TSKenNbIX YIIEeBOAOPOAOB, XOTSl B HEKOTOPbIX ClydasiX OHWU MOTyT NpeAcTaBisiTb OMacHOCTb, MOCKObKY SBIIs-
0TCA BOCMNIAMEHSIEMbIMU U TOKCUYHBIMA. OuucTKa NapoM 0BbIYHO pekomMeHAyeTCsl TOMNbKO B Criyyae, ecrniv cam
nap sIBMsIETCS YACTLIM U HE COAEPXKUT UHTMBUTOPOB KOPPO3UU, PEaKTUBOB ANt 06paboTKN KOTNOBOWM BOALI NI
Opyrux BelecTB, KOTOpble MOTYT 3arpsA3HATL 6annoH Ansa npobbl.

Ocoboe BHUMaHue criegyeT obpatnTb Ha OUNCTKY 6annoHoB, coaepXalumx OTIOXKEHUS.

Ecnu npeanonaraeTtcs aHanus coegMHeHW cepbl, TO He crieayeT UCMoNb3oBaThb Nap Ast o4UMCTKU Banno-
HOB U3 HepxaBetoLlen ctanu. CoeguHeHns cepbl ByayT nerko agcopbupoBaTbcs cTeHkamu 6annoHoB, U Nony-
YeHHOe Mpu aHanuse cogepXaHue cepbl byaeT 3HaUMTeNbHO OTNMYATLCA OT ee AEACTBUTENBHOMO coaepKaHus.
Moanexawue aHanusy Ha cogepXaHue cepbl NPobbl cnegyeT oTéupaTh B cneumanbHble yTepoBaHHbIe Unu
naccuBvMpoBaHHble 6annoHbl, NpeaHasHadeHHble AN 3Ton uenn. Heobxoanumo oTMETUTL, UTO BCA YBIaXKHsiEeMas
NMOBEPXHOCTb KOHTeHepa Ans npob 1 ero BCnoMoratenbHbIX KOMMOHEHTOB AOIPKHA UMETb 3alUUTHOE NOKPLITUE.
YkasaHHble NoKpbITUA 6annoHa, Ho He KrnanaHoB, (PUTUHIOB, YCTPOCTB cHpoca 1 Ap. MOryT oKasaTbecs HedocTa-
TOYHOW 3aWUTON. B HeKoTOpbIX cryyasix, HanpuMep ANs rasos, cogepXallux cepoBoAopon, PeKoMeHayeMbIM
MOKpbITUEM SIBASiETCA hTopoNnnacT.

8.3 MoaroTtoeka 060opyaoBaHuAa k oT6opy npo6 Ana aHanusa

MoaroToBUTL oﬁopyp,osaHMe ana 0T60pa I'Ip06 MOXHO, NpoayBas ero TemM Xxe caMmblM aHanm3npyembiM
rasom 0 TexX Nop, Noka pesynbraTbl aHanu3a nocnegoBaTtefibHO B3ATLIX npob He CTaHyT cornacoBaHHbIMUA.

I1p umedy aH ue— Pesynbmamsi aHanusa cHumMarm coz1aco8aHHbIMU, eciii pasHoCMb MEX0y pesynsmamamu
aHanu3sa deyx nocrnedosamerbHO 835iMbix MPob He rpessiwaem npedena nNO8MOPSEMOCMU pesynbmamos 08yx usmepe-
Hull, pagHoeo 1,4 -r.

MpoaoMKNUTENLHOCTL Takon onepaunm MOXHO YMEeHbWUTb, eCnn 4o NPpOAYBKA npo6oin BakyyMupoBaTtb
oGopy,qosaHl/le. Heckonbko nocnegoBaTenbHbIX OTKaveK w npoayBOK MOTyT 6bITb NOME3HBIMU ANs yMeHbLle-
HUA BpeMeHW NnoaroToBKnU o6opynosaHm| N AOCTUXKEHUA paBHOBECUA.

ﬂpouenypa noaroToBkKK OGOpy,CIOBaHMﬂ C Lenbio AoCTUWKeHUA paBHOBECUA CUCTEMbl U TOTOBHOCTU K NpO-
BeOeHuo 0T60pa r|p06 MOXeT ObITb yCTaHoOBNeHa B XxoAe npeasapUTenibHbIX nccnegoBaHni ¢ UCNONb3oBaH-
€M ras3a M3BeCTHOro cocrtasa.

8.4 MNpepBapuTenbHoOe 3anonHeHue

A3oT (FOCT 9293), renun [3], apron (FTOCT 10157) n cyxoi cuHTeTUHeckuia Bosayx (FOCT 24484) siens-
toTCA rasamu, NOAXOAAWMMA A4S OCYLIKA UKW NPOAYBKX 6anfoHOB, KOTopble cBOBOAHLI OT OTNOXKEHWIA 1 3a-
TPA3HEHUsT TSDKEMbIMUA KOMMOHeHTaMW. Ons Toro, 4tobbl u3bexaTb addekTa NamsaTH, UCNOMNb3yeMble
OCYLLAOLLMIA UM NPOAYBOYHBIN rasbl He ACMKHbI coaepXKaTh onpeaensieMbiX KOMNOHEHTOB. [nga sawuTol 6arn-
MOHa OT 3arpsi3HeHMs BO34YXOM YaCTO B HAX OCTaBIAOT HEKOTOPOEe KOMUYECTBO asoTa, rennst unu apyrux ra-
30B. 3alNTHbIE rasbl U rasbl, UCNOMb3yeMble AN NOBTOPHOrO 3anonHeHus 6annoHos unu ana obecnedeHns
paboToCnocoGHOCTM GanoHOB ¢ NOABWXKHBIM MOPLUHEM, cledyeT BblGUpaTh TWaTenbHO, NOCKOMbKY, ecrv
NMeeT MeCTO 3arpsisHeHne Npobbl STUMM rasaMm UK yTeuka BHyTpK 6ansioHa ¢ NoABKHLIM NOPLUHEM, TO aHa-
nuTuYeckas cuctema 6yaeT MHTEPNPETUPOBATL 3arpsA3HEHNE 3TUMM ra3aMum Kak COCTaBHYHo YacTb Npobhbl, noa-
nexallein aHanualy. Hanpumep, npu npoBedeHWM XpomatorpaduMyeckoro aHanuMsa, korga B KadecTBe
rasa-HOCUTENS UCMOMb3YHOT renunia, rennia, ocTaBLUMIACA B GannoHe ¢ 04HOM NOMOCTbIO UMK NPOTEKAOLLNMA MUMO
MOPLUHA BO BTOPYH NOMOCTb GansioHa ¢ nogsukHbIM NopLuHeM, He ByaeT obHapyxeH xpomaTorpacom.

9 O6opynoBaHue Ans ot6opa npod

9.1 3oHAbI Ans oT6opa npo6

B KOHCTPYKUMM 30HOA AOMKHA YYMTHIBATLCS BO3MOXHOCTb PE30HAHCHON BUBpaLuM, BO3HUKAIOLWEA B
30HAE NPU BLICOKNX CKOPOCTSAX NOTOKA rasa B razonposoge. Mpobbl 13 ra3oBbIX NMHWIA ¢ TOTOKamu, cBo6oAHbI-
MW OT XUAKOW haskl, Koraa TemrepaTypa NoToka Bbille TemnepaTypbl TOYKA POCkl, MOXHO OTOUpaTb ¢ no-
MOLLbH0 30HAA NGO KOHCTPYKLMU. OfHaKo NMHUK, paGoTatoLme npu TeMnepaType To4ku pockl oT6Mpaemoro
rasa unu B6nusun Hee, TPEOYIOT NPUMEHEHNS crieLnanbHOro 3oHAa, CKOHCTPYMPOBaHHOIO Tak, YTobbl npeaoT-
BpaTWUTb KOHAEHCALMIO U 3aXBaTbiBAHNE ra3oM YacTUL, XKUAKOCTU.

9.1.1 3oHpA B Buge npsiMon TpyGku

BOonbLIMHCTBO OCHOBHBIX KOHCTPYKLMIA 30H4a NpeacTaBnsitoT cobol 30HA B Buae NpsiMoii Tpy6Ku, noka-
3aHHbIA Ha pucyHke 3. KoHel, MOXET BbITb NPAMBIM 1AW Cpe3aHHbIM Nog YrNoMm.
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PucyHok 3 — 3oHga B BuAe npsiMon Tpy6ku
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.

9.1.2 Perynupyembiii 30HA

Apyrum TUNOM KOHCTPYKLMK 30HAA, OObIMHO NPUMEHSIeMOro i
B rasoBOi NPOMBILLNEHHOCTN, ABNSAETCA perynupyemMbli 3oH4. Ta- ]
Kue 30HAbI, CKOHCTPYVUPOBaHHbIe AN Nogayun rasa B cUucTemy npu T
MOHWKEHHOM [OaBreHnUM, 0BbIMHO MPUMEHSIIOT ¢ CUCTEMaMU He-
npepbLIBHOrO aHanuaa. gma¢parma W perynupyemas npyxuHa . MDYXUHA . PEryIUpYIOLLIES BIXOM; 2 — K MaHO-
MOHTUPYIOTCS C BHELUHEN CTOPOHBI CTEHKM TpyObl 1 MPUCOBANHA-  yerny 1 cBpocy; 3 — Bbixon rasa; 4 — Tennosbie
HOTCA C NOMOLLbHO BHYTPEHHEro WTOoKa K TOYKe, B KOTOPOU Npouc- pebpa; 5 — To4ka perynuposku; 6 — exop rasa
XOOUT TNOHWKEHWEe [OaBfeHusl, HaxoasaWwencss Ha HWKHEM, ;
BBOAMMOM B ras3oBblil NOTOK, KOHLE 30HAa. TOT HUXKHWUIA KoHeL, Pucyrok 4 — Perynupyembiii 3oHA
30HAa YacTo AenarT pebpucTeiM 4ns Toro, YTobbl NageHne Tem-
nepaTypbl rasa Npu paclumMpeHnn GeicTpee KOMNEHCMPOBAOoCh TEMNOBOM Maccoi noToka rasa. MpuMep TMnny-
HOro perynmpyemoro 3oHaa nokasaH Ha pucyHke 4.

9.1.3 MecTonornoxeHue U yctaHoBKa

30HA crnenyeT pasMellaTb HENOCPeaCTBEHHO B MOTOKE rasa TaknuM 06pasoM, YTobbl UCKIIOUNUTL Npobrie-
Mbl, CBSI3aHHbIE C a3P030MAMMU U MbISbIO.

lMpu onpedeneruu Mecma ycmaHoeku 30H0a ciiedyem pykogodcmeosambCsl HOpMamueHbIMU OOKYMeEH-
mamu, peaitaMmeHmupyrowuMu Memod usmepeHus pacxoda u konuyecmesa 2asza: FOCT 8.586.5, [4] n [5].7

30HA cnegyeT ycTaHaBNMBaTb Ha BEPXHE YacT ropn3oHTanbHOro yuacTtka Tpyobl. 30H4 AormkeH obec-
neymBaTh M3BMEYEHWE rasa 13 LieHTpansHon obracTu razonposoja, ANs Yero 30H4 norpyatroT B TpyGonposoa
Ha rny6uHy ot 0,3 go 0,7 anameTpa rasonposoaa.

CHapyxu 30HA AomkeH 6bITb 0BopyaoBaH COOTBETCTBYIOLLEN cucTemMol BeHTUMnen. 1o obecneymsaet
BO3MOXXHOCTb OTCOEANHEHUS NPOBOOTEOPHON NMHMM OT TEXHOMOTUYECKOM NTIMHUM. 30HA MOXET ObITb CTaLMO-
HapHOro 1N CbeMHOro TMNa B 3aBUCUMOCTU OT YCINOBUA paboThl U pasMeLLeHust.

Y Tekem opueuHana cmaHOapma «PekomernOyemcs pasmewams 30HO HUXXe 10 MOMOKY Om 3/16MEHMOo8, 803My-
warwux MomokK, Makux Kak KoreHa, npueMHbIe KOMIeKMOophI, KarnaHb! U MPOUHUKU, Ha PacCcmOsiHUU, COCMABsiouleM
He meHee 0sadyamu Auamempos mpybbi» UCKITIOYEH KaK He COomaemcmayrouwuli COBPeMeHHOMY MeXHUYECKOMY OCHa-
LWeHUI0 y31108 yyema pacxoda u Konuyecmea 2a3sa.
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8oHO ycmarasnueaemcsi Ha 2asoriposodax duamempom bornee 200 mMM. Ha 2a3orposodax MeHbuie2o
Ouamempa Mecmom ombopa rpob Moxem cilyXumb Wmyuep, CHabXXeHHbIU 3aropHbIM 8eHMUIIeM, Ut MaHo-
MempuYeckull wmyuyep, pacriofoxeHHbIl 8 8epxHel Yacmu 20pU30HMarbHO20 UU 8epMUKabHOZ0 yYacmKa
mpy6oripogoda.

9.2 MNMpo6ooT6opHbIE NUHUM U NUHUM Nepeaavn npod

Kak npasuno, npo6ooT60pHbIE IMHUW AOMKHBI ObITh MO BO3MOXHOCTIN KOPOTKUMIW 1 Maroro BHyTPEHHEro
AvamMeTpa, HO He MeHee 3 MM, Ansl yMeHbLUeHUs1 BpeMeHU NpebbiBaHus B HUX rasa.

JluHum cbpoca npob B atMocdhepy cnegyeT MUHUMU3UpoBaTh. Kpome Toro, 6onblune nepenabl Aas-
MeHWst MOTYT BbI3bIBaTb OXITaXXAEHWE U KOHAEHCcaLno, KoTopble ByayT BNNATL Ha NpeacTaBUTENbHOCTb
npobbl.

Bpewmsi npoaysku npu ot6ope ToveuHbIX Npob AomKHO He MeHee Yem B 10 pas npeBbiuaTtb Bpemsi npedbl-
BaHWNA NpoBbl B NNHUN.

B npunoxeHnn G npusedeHbl yKasaHusi N0 BbIYUCMEHUIO BpeMeHU NpebbiBaHus.

Bce coeanHeHust mexxay Toukon oTbopa 1 kKoHTelHepom Ans Npobbl AOMKHBI ObITb TaKUMU, YTOBLI UC-
KMroUnTb 3arpsisHeHne npobbl. Mpu Heobxo4UMMOCTU 1 Korga 3To AoNyCcTUMO, pe3bboBble coeauHeHus criegyet
YNIOTHATb € NoMoLbto fieHThbl u3 MTP3. He cnegyet Ana ynnoTHeHUs pe3bb0oBbiIX COeANHEHWUIA UCTMOoMNb30BaTh
repmeTkn. OHWU MOTyT 3arpasHaTb Npoby u/unu agcop6upoBaTb KOMMOHEHTHI Mpo6bl, YTO NPUBOAUT K
OWNBOYHBIM pe3ynbTaTtaM aHanumsa.

9.2.1 MNageHue gaBneHus B npo6ooT6opHON NUHUN

MpasunbHas paboTa nuHUKM, obecneunsarowen nogady Nnpob, yctaHaBNMBaeTcs MyTeM 3agaHunsi pasHoc-
T AaBneHW B Touke oT6opa 1 B TOUKE BbIXoAa ra3oBbIx Npob.

Tpebyemoe nageHue gasneHust MoxeT bbiTb obecneveHo ¢ NOMOLLBIO 3MepuTensHon Anadparmol, pe-
rynsitopa unm Apyroro NoaxoAsilero ycTponucTea, pasmeLleHHoro B MMHumM otbopa razosbix Npoob.

9.2.2 PasmMepbl Npo60oTGOPHOW NUHUU

CkopocTb NoToka Yepes NpobooTEOpHYH0 NUHWIO BLIGUPAIOT Tak, YToObl 06ecneuuTs MUHUManLHoe Bpe-
M$ OTKNMKa aHanuaatopa. OgHaKo Kaxablil KOHKPETHbIN CyYait npuMeHeHus TpebyeT oTaenbHOro paccMmoTpe-
HUA.

9.3 BannacHble KOHCTPYKLUMK

Mpwn ncnonbaosaHuK Galinaca, No coobpaXkeHUsIM oXpaHbl OKpyXKatoLuen cpeabl U 6e3onacHoOCTK, npea-
NOYTUTENbHBI 3aMKHYTbIE NEeTN.

9.3.1 BainacHasa netns

BalinacHas netns, Takke U3BeCTHasA Kak «BbICTpas NeTnsa» Unu «ropsyas NeTnsa», AoMKHa UMETb 3aM-
KHYTYIO KOH(UrypaLmio; oHa AoSkHa BO3BPALLATECS B TEXHOMOTMYECKYIO NTIMHUIO.

MpeanouTnTEnbHBIM SABMSIETCA UCMOMb30BaHWe TPYOKM U3 HepXaBelowen ctanu auameTpom oT 3 Ao
10 mMm. B neTtne HeoBxoanmo cosaatb nepenaz AaBneHns Mexay TouKaMu BxoAa U Bbixoaa rasa, utobbl obec-
NeYnTb NOCTOSHHYHO 1 YCTOWYMBYHO CKOPOCTb MNOTOKa Yepes 06opyaoBaHue Ans otéopa npob, pasmeLeHHoro B
netne.

9.3.2 BbainacHaA rasoBas NMUHUA

B cnyyae HeBO3MOXHOCTW 06ecnevnTs AOCTaTOUHEIN Nepenan AaBneHus rasa B 3aMkHyToln BainacHon
FIMHUK, MOXHO Ucnonb3oBaTh GainacHyo MUHUKO C OTKPBITEIM KOHLLOM, Yepes KOTOpbI ByaeT ocyLecTBNSATLCA
cbpoc rasa B aTMocdepy unu B pactpy6.

CkopoCTb NMoToKa U NageHne A4aBneHns B MMHWUM C OTKPbITEIM KOHLLOM HeOBX0AMMO KOHTPONMPOBaTh, YTO-
6bl CBECTU K MUHUMYMY OXMaXKaeHne 1 KoHAeHcaumio, KoTopele ByayT BNUsTL Ha J4OCTOBEPHOCTL Npobbl.

9.4 JloBywku aspo3oneint W/unu nbinu

MHorga MoXeT BO3HUKHYTb NOTPEBHOCTL B KOHTPOSE HEKOTOPLIX XapaKTepUCTHK rasa Ha BbIXOA4Ee TEXHO-
normyeckux 6rokoB (HanpuMep coaepkaHusl BoAbl Nocne Aernapartauum, coaepkaHus ceposogopoaa nocne
AecynbdypusaLmm, ToUKA POChl Nocrie NoBbleHUs agaeneHus). HekoTopble TexHonornveckne 6rnokn, Bcrea-
CTBME NPUPOAbl MPOTEKALLMX B HUX MPOLIECCOB, MOTYT SIBMSATLCSH UCTOYHUKAMU 3arpssHUTeNen rasa B suae
XKMUOKOCTW, a3Po30rien Ui NeHbl (MUKoMb, aMuHbI, Macna 1 ap.). B Taknx cnyyanax HyXKHO 3alluliatb pedyKTop
OaBneHus], a Takke aHanuTuieckue 6okM OT KOHTaKTa ¢ Moboi XKMaKOCTbH, OTOMpPaeMoi BMECTe C rasom.
Ecnu 30HA Henb3as ycTaHOBWUTL B NIMHUM NOTOKA rasa HbKe cenaparopa ras/XKuakocTb, TO ANs1 yaaneHus U3 rasa
HerazoobpasHbIX BELLECTB MOXHO NPUMEHSTL YCTPOUCTBA, NoKa3aHHble Ha PUCyHKax 5 n 6.
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1 — penyKkTop [aBneHus; 2 — KONNeKTOPHas emMKocTb; 3 — ras 1 — BbIXOA rasa; 2 — TpybKa ¢ YeThipbMs psifiaM1 OTBEPCTUR;
13 rasonpoBoaa; 4 — KOHAEHEAaT; 5 — NpoayBOYHbIA BEHTUMb 3 — nepdopnpoBaHHbIi UMNMHAP; 4 — HAMONMHUTENL — CTeK-

noeara nnotHow Habusku; 5 — Tpybka guamerpom 125 mm;

PucyHok 5 — YcTaHOBKa KarneyrnosuTens 6 — TpYBKa AMaMETPOM 25 MM; 7 — BXO/ ra3a

PucyHok 6 — Cenaparop

9.4.1 Cenapatopbl

MpumeHeHne B cucTeme oTGopa Npob cenapaTopoB (MNy KanneynosuTerneit) o6bIMHO He pekoMeHayeT-
csa. Nx, ogHako, MOXHO UCMoNb3oBaTh Ans Toro, YTobbl Niobble cBoboAHbIE XUOKOCTU, KOTOpbIe MOrNN BbITb
oTobpaHbl Yepes 30HA, He nonanuv B aHanusaTop unu 6annoH ans npobel. icnonb3osaHue Takon annaparypbl
MOXeT NPUBECTU K CHWKEHUIO TOYHOCTU aHanusa, ecnv npoba otbupaeTca npu TeMnepartype, OTAUYHON OT
TemnepaTypbl B NUHUU. B ngeane cenapatop MoxeT He noTpeboBaTbCA B IMHUU C rasoM, HaxoaAWMMCA B oa-
HocbazHoM cocTosiHuu. [Mpu Nobom NpuMeHeHUU cenapartopa crnefyeT NPoABNATL OCTOPOXHOCTL. [AnA npea-
OTBpaLLEHMs KOHOEHCALUMU MOXHO PEKOMEHAOBaTb HarpeB INUHWA UKW NPUMEHEHUEe W30NAUUMU SIUHWUA,
BbIXOASALLMX U3 cenapaTopoB UMM kanneynosuTenen. Ecnu Temnepatypa okpyxaroLero Bosgyxa Huxe Temne-
paTypbl NOTOKa, NoABepraeMore oToopy, U TeMmnepatypa notoka 6nmska k Touke pochl, To ana obecneyeHns no-
nyyeHus npeacTaBUTeNbHbIX NPob MoxeT noTpeboBaTbes TENNON3ONALMA BCel cucTeMbl oTbopa npob. Mo
BO3MOXHOCTM He crieayeT AonyckaTb UCNONb30BaHNe MeXaHU4YeCKUX YCTPOMCTB, chunbTPOB U copbupyoLwmx
MaTepuanoB, KOTopble CrocoBCTBYHOT KOHAeHcaL MM unn agcopobumm.

9.5 Pepyktopbl AaBneHUA

[nsa Toro, yTo6bl AaBneHWe Ha BXoae B aHanMTuyecknii 6rok cCooTBeTCTBOBaMO Tpebyemomy, Heobxoau-
MO UCMOMNb30BaTh YCTPOUCTBO AN NOHMKEHNSA AaBreHNs.

B 3aBMCUMMOCTI OT 3HAYEHNS AaBneHus B ra3ornpoBoge 1 ero nageHns saosb npobooTbopHon NMHUA Mo-
XeT nNoTpeboBaThca CHMKEHe OaBneHus B Havane fMHUK, B ee KOHLLe U OHO BoobLLe He noTpebyeTcs.

PenykTopbl AaBneHNs NPEUMYLLECTBEHHO AOMKHbI ObiTb N3rOTOBNEHBI U3 HepXxasetoLwen ctany u NTe3
(dbToponnacTa).

Perynsatopbl faBneHnst AOMKHBI UMeTb HOMUHAamNbHOE AaBreHne, NpeBbialoLlee MakcumarnbHO oXuaa-
emoe [aBreHue B cucteMme otbopa npob.

CHuxeHne gaBneHus Ha Kaxgele 0,1 MlMa noHwxkaeT Temnepartypy rasa npumepHo Ha 0,5 °C (adpdpekT
Ixoyna-ToMrcoHa) 1, crnegoBaTensHo, NPY CHMKEHWN AaBleHNs CyLLecTBYET BEpOsITHOCTb KOHAeHcaunm1 Ts-
KenbIX KOMMOHEHTORB.
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Ecnu ato npouncxoauT, To npoba nepectaeT GbiTb NpeAcTaBUTENIbLHON, 1, CNeAoBaTeNbHO, OHa AOMKHA
6bITb 3abpakoBaHa. ObbIYHEIA cnocob NpeaoTBPALLEHNSI KOHAEHCALMW TSXKENbIX KOMMOHEHTOB COCTOWUT B Ha-
rpese, KOMMeHcHpyoLWeM nageHne TemnepaTtypbl. HarpesaHue npyMeHsIoT Bhllle Mo NOTOKY OT YCTPOMCTBa
NOHWKeHUA aaBneHus. CuctemMa (CM., Hanpumep, PUCYHOK 7) AOMmKHa OblTb CNPOEKTUPOBaHa Tak, YTobbl HU B
0JHOI1 ee ToYKe He npoucxoanna koHgeHcaums. KonvyecTso TpebyeMoin TennoBoi aHeprum bygeT saBuceTb OT
cocTaBa rasa, CHWKeHUsl AaBneHusi, JaBneHns 1 TeMnepaTypbl, CKOPOCTW NOTOKa U Ap.

1

™~

1 — npepoxpaHuTenbHbLIA KnanaH; 2 — oborpesaemas kamepa; 3 — k naboparopuu; 4 — pealyk-
TOp AaBneHus; 5 — anekTpoHarpesartens; 6 — WapoBok BEHTUNL; 7 — usonauus; 8 — sarnybnex-
HbIV razonposon

PucyHok 7 — O6orpeeaemas kamepa Ans CHWKEHUs AaBneHuns rasa npu otbope npob

9.6 HarpeBatenbHble YCTPONCTBa

HarpeBaTenbHble 3neMeHTbl MoryT BbiTb YCTaHoBMEHbI Ha NPoBooTEOPHOM 30HAE UNKU NUHUAX oTBopa
npo6. B HekoTopbIx cnyvasax Tpedyerca Takke HarpeBaHue 6annoHa gns npoo.

OnekTpoHarpeBaTtenbHble 3fieMeHTbl 4OMMKHbI 06ecneunsaTe NOCTOSAHHYIO 3adaHHyI0 TeMmnepatypy. OHu
TakKe A0MKHbI YAOBNETBOPATL TPEGOBAHUAM HOPM W NPaBUA NO NPUMEHEHUIO U SKCNNyaTaLun 31eKTPU4eCcKo-
ro obopynoBaHusi, AEACTBYIOWNX B AaHHON cchepe AeaTensHOCTU. BeinonHeHue atux TpeboBaHui Takke Heob-
XOAUMO A1l UCKITKOYEHUs Neperpesa HarpeBaTenbHbIX 3N1EMEHTOB B cnyyae c60s B 3neKTpocHabxeHun.

9.7 KoHTelHepb! ANA npo6

9.7.1 O6LWwue NonoxeHUN

KoHTeitHep ans npo6 He aormkeH kakum-nn6o o6pasom U3MEHSATb COCTaB rasa Unu BAUSATL Ha 0TBOp raso-
BbIX Mpo6. MaTtepuansl, knanaHbl, yNoTHEHWUs U Apyrue areMeHTbl KOHTeHepa Anst npob cneayeT Bulbuparb,
uMmesi B BUly COXPaHHOCTb KOMMOHEHTHOro coctasa npobbl.

KoHTeliHepbl anst oT6opa Npob 06bIYHO U3FOTORMAIOT U3 CTEKSA (151 04EHb HUSKMX AaBNeHWI, U3bbITouHoe
AaeneHue Huke 0,2 MIMa), HepxasetoLen cTanu, CnaBoB TUTaHa U anioMuHust. CneumarnbHble BHYTPeHHMe no-
KpbITUSI AN MeTanmyecknx KOHTeHepoB obecneumBaloT MUHUMASILHYIO XUMUYECKYIO aKTUBHOCTL K COEANHEHM-
AM cepbl. MIMEHHO TakvMe NOKPLITUA U AOIKHBLI UCMOMbL30BaThCs. ECnn KOHTEMHEepbl SIBMSIIOTCA HeAoCTaToMHO
repMeTUYHBLIMW MO BaKyyMy, TO OHW AOMKHbI 6bITb 060pyAOBaHbl He MeHee YeM ABYMS KrlanaHamu, Mo3BoNsoLLmM-
MW NPOBOAUTL NMPOAYBKY ra3oBov Npoboit. MNMoBepXHOCTb KOHTEWHEPA, KOHTAKTUPYOLLas C ra3oM, AomkHa ObiTb
cBoboaHa OT cMaskK, Macna unm nboro Apyroro sarpasHaAtoLLero npoaykTa. [ns uckrodeH1s agcopbumnm nosepx-
HOCTU crieqlyeT TwaTenbHO ovuwaTe. B npunoxeHun B npuBegeHo onucaHue MeToauKN OUUCTKN.

[nsa BeHTUNEH pekoMeHAYeTCs UCMONb30BaTh MSArkue YrioTHUTENbHBIE MPOKMaaku BMeCTo ceaern Tuna
MeTann-mertann.
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9.7.2 BannoHbl ¢ NOABWMXHbLIM NMOPLUHEM
KoHTelHep aToro TMna naroToBSIOT M3 METaNIMYECKON TPYObI C BBITOUEHHON U NOAIMPOBAHHON BHYTPEH-
Hel NoBepPXHOCTLI0. BannoH NpeanodTUTENbHO CHabXaTh CbeMHBIMU KOHLLEBLIMUM Konnakamu, YtTobbl obecne-
YUTb AOCTYN AN YOANeHUs U peMOHTa NOABWMXKHOMO MNOpLUHS. B konnakax BeICBEpMBaOT OTBEPCTUSA U AenatoT
BbIBOAblI C pe3bboli Ans KnanaHoB, MaHOMETPOB M knanaHoB cbpoca. Ha pucyHke 8 npusedeH npumep
GannoHa ¢ NoABWKHLIM NMOPLLHEM.
/
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1 — otBepcTue cbpoca; 2 — cTaXHble BoNThbl; 3 — MHAUKATOPHBLIN CTepXeHb; 4 — nNpoba; 5 — oTeepcTMe ANs MaHoMeTpa U Knanasa;
6 — nopLueHb; 7 — npefBapuTenbHas 3anpaska; 8 — LTaTMB-orpaHuinTenNb (CTepXeHb NopLUHA BblaBuraetest Ha 80 %)

3

PucyHok 8 — bannoH ¢ NoABWKHbLIM MOPLUHEM

9.8 MNMocnepoBaTenbHble NPO600TEOPHUKMU

CyluecTByOT ABa Knacca CepuinHO BbiNyckaeMblx NocneaoBaTenbHbIX Npo6ooT6opHMKos™.

9.8.1 MNMpo6ooTGOPHUKN C pPerynsiTopoM AaBreHus

CneunanbHO CKOHCTPYMPOBAHHEIA PerynaTtop AaBneHusl No3BOMSET NOBbIWATL AaBneHne cobpaHHoM
npobbl B 6annoHe OT Hyns 40 MakcumarnbHOro AasneHns B MMHUM Bo BpeMs oT6opa npobbl. Mpo6ooT6opHMKK
Takoro Tuna He pekoMeHAyeTCs UCMONb30BaTh AN NIMHUA HA3KOTO AABMEHUS UM NPU 3HAYUTENbHO U3MEHSIH0-
LLIMXCSI CKOPOCTSX NOTOKA B JIUHNN.

9.8.2 MNMpo600TGOPHUKU C BbITECHEHUEM

MpeaBapuUTenbHO NogaHHbIA B 6annoH ¢ NOABMKHBIM MOPLUHEM ra3 NoCTeNeHHO BbITECHSIETCS MPODOOIA,
3aKkadnBaeMol B 6annoH npu NocTOsIHHOM AaBneHun B NMMHUU BO BpeMsi oT6opa npobbl.

10 ToueuHbI OTOOP NPO6

B HacTosilLeM pasaene onucaH KOCBEeHHbIM MeToa oT6opa Npobkl, Mpy KOTOPOM COOTBETCTBYOLLMI Ban-
NOH 3anosHseTca nNpoboit. 3atem npoby B GansioHe TPAHCMOPTMPYHOT K MECTY aHanumsa.

B npunoxeHunn C onucaH MeTod MomnyyYeHns TodedHbIX Npob 13 rasopacnpenenyrerbHbIX cMcTeM npu-
POOHOrO ra3a HU3KOTo AaBMeHWs C MOMOLLLIO CTEKMAHHON NUMNETKN.

Ons TodevHoro oT6opa Npob Npu BEICOKOM M HU3KOM AaBNeHUM NoaxodaT criedytowme MeToabl:

- MeTo[ 3anofHEeHUA-BhIMYCKa;

- MeTO[l KOHTPOMMPYEMOW CKOPOCTH;

- MeTo[ BaKyyMUpOBaHUs GansoHa;

- MeToA NpeaBapuUTEeNbHOro 3arnorHeHUs refnnem;

- MeTo/l C UCMOmMb3oBaHNneM 6anmnoHa ¢ NOABMKHBLIM MOPLLIHEM.

10.1 MeTtop 3anonHeHUA-BbINycka

MeToq NpyMeHsItoT B TOM criyyae, korga Temnepartypa KoHTenHepa Anst npod pasHa Unu Beille TeMnepa-
TYpbl UICTOYHMKA. [laBneHne B UCTOUHMKE OOIMKHO ObITh BhilLe atMocdepHoro. MNogpobHas npumepHas npoLe-
aypa peanusauun aToro Metoda npueegeHa B npunoxeHnn D.

10.2 MeTopn KOHTPONMPYEMOWN CKOPOCTHU

B aTom MeToae Ans perynMpoBaHusi CKOPOCTY NoToka 0T6upaemMoin Npobbl NCMONb3YT UronsYaThiii Kra-
naH.

B npurnoxeHuu J npusedeHbl 0OCHOBHbIE XapaKmepucmuku u 0603HavYeHUe mexHuU4ecKux 0oKymeHmos Ha barnno-
Hbl, npoussodumsie 8 Pocculickol ®edepauuu, pekomeHOyembie Ons ombopa rpob npupodHo20 2asa.
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MeToa NpuMeHsIoT B TOM criyyae, Korga TeMmneparypa koHTelHepa Ans npob pasHa unu Bbille Temnepa-
TYPbl UICTOYHUKA. [laBNeHne B UCTOUYHNKE AOMKHO ObITh BhiLLe aTMocdepHoro. B npunoxexnu E npuseaeH npu-
Mep peanusauum 3Toro Metoaa.

10.3 MeToa BakyymMupoBaHUA 6annoHa

B atom MeToge ansa cbopa npo6 UCNonb3yrT NpeaBapuTenbHO BakyyMUPOBaHHLIA BannoH.

Metoa npuMeHsaoT Toraa, koraa AasneHne B UCTOYHMKE BbiLLe UMK HKe aTMocdepHoro, a Temneparypa
MCTOYHMKA BbILLE UMW Hbke TeMnepaTypbl 6annoHa ansa npob.

KnanaHbl 1 putuHrn 6annoHa ana npod 4omkHbl 6biTh B UCNPABHOM COCTOSIHWN, U Yepes HNX He OOMKHO
npoucxoauTb yTedek. B npunoxeHun F npuBegeH npumep peanvsauum 3Toro MeTtoaa.

10.4 MeTop npenBapuUTenbHOrO 3aNOfIHEHUA renmem

JTOT MeTo/ aHanorMyeH MeToay BakyymupoBaHus 6annoHa, 3a UCKo4eHUeM Toro, YTo 4N nogaepxa-
HUSA KOHTeHepa B COCTOSIHUM «CBOGOAHOM OT Bo3dyxay neped oT6opom npobbl ero npeasapuTenbHO 3anornHs-
toT renviem [3]. MeToad NpUMeHsIHoT B TOM Crlyvae, Korga cogepKaHue refinst He Hy>kHO U3MepPSsiTb UM ero MOXHO
He Y4YMTbIBaTb, HANPUMep Npu aHanmnse xpomartorpadmyeckiM MeToAoM C UCMOMNbL30BAHNEM refusi B Ka4ecTse
rasa-HocuTens.

10.5 MeToa c ucnonb3oBaHuem 6annoHa ¢ NOABUXHbLIM MOPLUHEM

O6bIMHO cumnTaetcs, YTo Npoba, 3acackiBaemast B 6anioH ¢ NoABWMKHEIM MOPLUHEM NPU AaBlieHUA B ra3onpo-
BoAe W npuv oBorpeBse NUHUIA 0TBOpa, TaM, Fae 370 NPUMEHUMO, AaeT pesynsTaThl aHanusa, 6rinsko cosnagatowme ¢
aHanM3oM, NpoBedeHHbIM B HeMPepPbIBHOM PEXUME C UCTIONL30BaHNEM MeToda nNpsiMoro otéopa npob.

11 lMpsimon oT60p Npob

11.1 O6wan cxema

Ha pucyHke 9 npuseaeH npuMep cucTeMbl NPSIMOro HenpepbiBHOro oT6opa Npob no HacTosAeMy cTaH-
aapry.

C6poc 1

- ) JlaGoparopHoe nomeLeHne Ny N, I
Z {20°C-25°0) )I(_

|
. —— ’ on| | s
— 9 ) 11 12
\\
13 7 14 15 10
/ 3
nnuuuun"gpr:qr:aa i._@_$
| Lo
Knanax asapuiHoro !
cbpoca I Ty
T —\42 i\ Vg
MpapywpoBoMHbBIi ra3
lasoBbii HKIP (i P biid Ny PacnpocTpaHeHUA )

1 —xknanaH cbpoca faBneHusi; 2 — oborpeBaemasn kamepa; 3 — anekTpoHarpeBaTeb; 4 — KanneynoButenb; 5 — TepMounsonsauus;

6 — KoMMnpeccop; 7 — LIapoBOW BEHTWUNb;, 8 — nnameracutens (nnameotcekarenb); 9 — uHaukaTop Temneparypbl; 10 — poramerp;

11 — aHanuTUYeckuit 6nok; 72 — cUrHanU3aTop B3PbIBOONACHBLIX KOHLIEHTpauui; 13 — BeHTUNb TOHKOW perynuposku; 14 — cdunetp
nbinu; 75 — peaykTop ¢ perynartopom aasneHusn; 16 — seHTUnb

PucyHok 9 — lNpumep cxembl NPsSiMOro HeNPepbIBHOTO oT6opa Npob ¢ NpUMeHeHneM pedykTopa AaBneHust
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11.1.1 ABTOMaTU4YECKUI OpeHax

Mpy aBTOMaTUYECKOM ApeHa)e ra3oBbl NOTOK He KOHTPONUPYETCS, NO3TOMY MeToA OBbIMHO He Npuem-
nem, Tak kak npoba MoXeT USMEHUTLCS.

11.1.2 CHUXeHUe AaBneHusn

Mpu aHanuse razoB HEKOTOPbLIE U3MEPEHWNA BLIMONHAOT NpU AaBMNeHUU, COOTBETCTRYIOLLEM AaBIEeHUI0 B
rasonpoBsoae (Hanpumep namepeHne CoaepKaHna BO3MOXHOIO KOHAEeHcaTa Ui TOYKN POChl), a HEKOTOpLIE U3-
MepeHWs1 BbINOMHSOT NpU NOHWKeHHOM AaBneHun. Ecnv Heo6xoaMMo cHUXeHne aaBneHusl, ycTaHaBnyMBatoT
peaykTop Aasnexuns. MiHorga pedykTtop ocHallaoT ABYMA BEHTUNAMU, MO OAHOMY C KaXKA0N CTOPOHbI.

11.1.3 MNpoAayBKa MHEPTHLIM rasom

MpoayBKy MHEPTHBEIM rasoM NPOBOASAT HMKE MO MNOTOKY OT peAyKTopa AaBneHus.

11.1.4 JluHuA nogaum npoodbl

B cnyyae aHanunsa KOMMNOHEHTOB Ha YPOBHE CleA0BbIX CoAepXXaHWI NN U3MEPEHUI TOHKM pockl Npobo-
oTBOpHY0 NUHMIO cneayeT HarpesaTb A0 TeMnepaTypbl, pasHoN unu 6onee BbICOKOW, YeM Temnepartypa B ra-
3onposoge. [nsa KoHTponsa Temnepatypbl NPobooTOOPHYI0 NMUHWMIO BBEPX NO NOTOKY OT Onoka aHanusaTtopa
obopyayrT UHAUKATOPOM TeMnepaTypbl. B yCnoBMAX X0NOAHON OKpyXalLen cpebl MOXHO Takke yCTaHo-
BWUTb CN1B Ansi obHapyXeHns KoHaeHcaTa.

11.2 MpoayBka

Cuctema gomkHa bbiTb 06opyaoBaHa yCTPONCTBaMK A4NA NPOAYBKN UHEPTHBIM razom. MoxeT notpebo-
BaTbCs NpoAyBKa cucTeMbl 0T6opa Npob, ecriv N HEKOTOPBLIM NPUYMHaAM UMEEeT MECTO KOHAEeHCaUus, a Takke
ONs yoaneHus Bosayxa (KMcrnopoga) ns cuctembl 40 BBEASHUA TEXHOMOMMYECKOro rasa, YTobbl UCKoYNTL CO3-
JaHune aBapUMHOW cuTyauuu.

11.3 lMpeapoxpaHuTenbHbIN KNanaH

KnanaH c6poca daBneHnda cnegyetr yCtTaHOBUTb HUXKE MO NOTOKY OT peaAyKTopa AasneHna AnAa 1oro, 4ro-
Obl 3aWUTUTb aHann3aTop OT HEKOHTPOITMPYEeMOro NoBblWEeHUA AaBfeHnA, KOTopoe MOoXeT 6bITb BbI3BAHO OT-
Ka3oM peaykKropa.

11.4 HarpeBaHue npo6ooT6opHON NUHUU

Kak onucaHo B 9.6, npo6ooTbopHasa NuHUA gorkHa BbiTb HarpeTa A UCKIYeHUs BO3MOXXHOCTU 06pa-
30BaHWA XWUOKOCTU Unu agcopbumn coeguHenuin. MpobooTbopHas NUHUA Beerga AomkHa GbiTb Harpeta Ao
Temnepatypsbl, He MeHee YyeM Ha 10 °C Bblwe TemnepaTypbl KOHAeHcCaUun.

11.5 INuHuAa noaaum npoGbl K aHanU3aTopy

JNnHua nogayun npobel Ha BXoA aHanMTU4eckoro 6rnoka AomkHa 6biTb 060pyaoBaHa LWapoBbIM BEHTUNEM
Ans obecrneveHns BO3MOXHOCTU MNPOBEAEHUs TEXHUYECKOTo obcnyxmBaHusa. Huxe no noToky 3a 3TUM BeHTU-
nem obbl4HO ycTaHaBNNBAIOT PUILTP TOHKOW O4YUCTKN OT MexaHu4eckux npumeceit (neinn). Oco6oe BHUMaHue
crieqlyet yaensiTb TOMY, 4TO6bI (hUNLTP HE USMEHSAN cocTas rasa. paaynpoBOYHbLIN ras BBOAAT Nocne dpunstpa
nbini. Ans otbopa/aHanusa Nnpob B NMHUMA NOHWXEHHOTO AaBIIEHUs BBEPX MO MOTOKY OT aHanusaTopa cnegyet
yCTaHaBnMBaTb BEHTUNb TOHKOW PeryniupoBKA C pacxodoMepoM; Takom Xe BEeHTUMNb crneayeT ycTaHaBNuBaTh B
NUHWK NoAaYn rpaayUpPoOBOYHOTO rasa.

B cnyuyae ot6opa/aHanu3sa npo6 B MMHUM NpY NOBLILLIEHHOM AaBNeHU HeO6X0AUMO YCTAHOBUTb HUXeE MO
NOTOKY OT aHanUTUYEeCKoro brioka YCTpONCTBO perynmpoBaHus CKOpoCTU noToka. [insa KOHTPOnA AaBNeHUA no-
Toka, a Talcke ANA NpeaoTBpalleHns Nofaym rasa BbICOKOro fasfeHus, B IMHAM nodaqu Nnpobbl Ha Bxoa aHanu-
Tuyeckoro Broka cneayer yctaHaBnMBaTb peaykTop ¢ perynstopomM AasneHus.

11.6 Be3onacHocTb Koprnyca aHanusartopa

Mpumeyanune—Hanpumep, MOXHO NpeanpuHUMaThL Crieayiolme Mepbl: ycTaHoBuTb curHanusatop HKMP
(HWXXHEro KOHLEHTPAUMOHHOTO Npejera pacrpocTpaHeHus] NiaMeHn) B KOpNyc aHanu3atopa. B cnyuae yteuku rasa 3tot
curHanu3aatop 6yaert noaaeath CUrHan O 3aKpbiTUM NPEAOXPAHUTENBHOIO KianaHa, HaxoAsLWerocsi BBEpXy Mo noToky oT
aHanu3aTopa, a Takke 06 OTKITIoUYEeHUM SMEKTPONUTaHUS aHaNUTUYeckoro 6rnoka. [leTektop MoxeT GbiTb HACTPOEH, HaNPU-
Mep, Ha 3HadeHune 10 % unu 20 % HKIP B cooTBeTCTBMM C yCTAHOBMNEHHLIMY HOpMaMK 6e30NacHOCTY.

pyroi mepoi NPeaoCTOPOXHOCTMU AOIMKHA ObITb YCTAHOBKA racuTensi NiaMmeHu BHU3 NO NOTOKY OT aHANMTUYECKOrO
6noka gnsi NpeAoTBPaLLEHNS B3pbiBa CHAPYXKW KOprnyca aHanusartopa. BeposiTHOCTb Takoro B3pbiBa CyLIeCTBYET, eCNv B
ras no owmbke nonan Bo3ayXx.

KoHcTpyKkumMa Kkopnyca aHanusatopa u ero obopyaoBaHvWe A0KHbI COOTBETCTBOBATbL YCTaHOBMEHHbIM
TpeboBaHUsAM 6e30NacCHOCTMU.
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12 MNMocnepoBaTtenbHbIN 0T6OP NPo6

12.1 O6LWne NonoxxeHus

Cuctema ot6opa npob gomkHa obecnevmnsars oT60p NPobbl, NpeacTaBUTENBHON MO OTHOLLIEHMUIO K Mpo-
TeKatoLeMy Mo rasonposogy rasy. CKopocTb NOTOKa U COCTaB rasa MoryT MEeHsITLCA BO BPeMeHW, Mo 3ToR npu-
YMHE UHTEPBAN MexXay nocrefosaTensHbIMM 0T6opaMu Npob creayeT TLaTenbHO BbIBUpaTh ANs Toro, YTobkl
oTo6paHHas npoba oTpaxana 8T U3MeHeHus.

12.2 WUHTepBanbl

Mpn BO3MOXHOCTM peannsaunn Ans cuctem nocriegosarensHoro otbopa npob cregyer UCMonb30BaTh
0TOOP, NPOMNOPLIMOHATBHBIA CKOPOCTY NoToka. OcoBEHHO BaXKHO MPUMEHSITE Takoi oT6op Npob, ecnu U3MeHs-
t0TCA Kak CKOPOCTb MOTOKa, TaK 1 ero coctae. Hanpumep, ecnu ras He noctynaeT, a npo6ooT60pHMK Npogoska-
eT oT6upath Npoby, To cocTaBHasA Npoba GyaeT coaepaTb HEKOTOPYIO YacTb rasa, cobpaHHOro B OTCYTCTBAM
noToka rasa. Ecnv cocTas 3a 3TOT Nepuroa BpeMeHu OTNnYaeTcs OT yepeaHeHHoro cocTasa, To npoba He ByaeT
npeacTaBUTENLHOMA.

MoxHo Tatke 1cnonb3oBaTe 0T6op NpPob, NPoNopLUUOHaNbHEIR BpeMeHU, Npyu 3TOM NpeacTaBUTeNbHbIe
Npo6bl ByayT NonyyYeHbl TOMLKO B TOM CIy4ae, ecrniv CKOpoCTb NoToka ycTonumnsa B Nepuos BpeMeHn otbopa
npo6 nnu ecnu cocTas cTabuneH B TeMEHMUE 3TOTO BPEMEHN.

CyLecTByeT HECKOMbKO TUMOB nocneaoBaTefibHbiX Npob6ooT6opHMKOB. PaboTa Takux yCTPONCTB MOXET
yNpasnsTbCs TAUMEPOM MU CUrHANoM, MPONOPLMOHanbHbBIM CKOPOCTM NMOTOKa, NOCTyNarLWwumM oT npoueccopa
Jaryvka CKopoCTuM NoTokKa.

12.3 lMNonoxeHus, KkacarLmecs CACTEMbI

B kayecTBe nocnenosartensHOro NpoGooTeOpHMKA pekoMeHayeTcs NPpUMeHsATb NpoBooTEOPHUK C BbITEC-
HeHUeM, KOTOpbIi 3acacbiBaeT Npoby B 6annoH ¢ NoABUKHBIM NMOPLLUHEM NPU MOCTOSIHHOM AaBNEHUN B NIMHWN.

TTuHna mexay yctpoicTBoM oTbopa npobbl 1 6annoHoM AomKHA BbITe MUHUMAbHON ANWMHEL. 3a UCKIo-
YeHNeM OYeHb CYXMX ras3oB, 3Ta IMHUA U NPo600TEOPHMK AOMKHBI 060rpeBaTbCcs U U30NNPOBATLCA ANA Npea-
OTBpaLLeHnsl KoHaeHcaL M1 Npobel.

KoHcTpykums npo6ooT6opHUKOB AoMmkHa obecneynsaTb NOCTYNeHUe NOCTOAHHOM U HeNpepbIBHOIO No-
TOKa rasa u, Takum o6pasom, nocrnegoBatensHoe 3anofHeHne 6annoHa npeacTasuTenbHoON Npoboi.

12.4 KoHTponb npouecca 3anofiHeHUs

Mpouecc 3anonHeHUs A0MKEH KOHTPONMPOBaTLCH eXeAHEBHO.

12.5 KoHTponb 3a 6annoHamu

Bcsi MHbopmaLuus, BaxHas ang naGopaTtopuu, JOMKHA HaxoauTbCA Ha 3TUKeTke GannoHa. STUKETKU
[AOIMKHBI BbiTb HaAeXHO NprcoeanHeHbl k 6annoHam ¢ Npoboit, HO He JOMKHBLI MeLaTb UCNONb3oBaHuIO Gan-
noHa.

Ha 3TukeTke gomxHa 6bITb NpuBeAeHa crneaytolas nHdopMauus:

- Homep GannoHa;

- Tun 6annoHa;

- MecTo oTbopa npobbl;

- BCe cBefeHus, HeobxoauMmble ANs naeHTUUKaLMK razonposoda, M3 KoToporo oTobpaHa npoba;

- [aTta v BpeMs U1 nepuog BpemMeHn otéopa npobbl;

- MeTogd oT6opa npobbl;

- [AeicTBUTENbHOE HaszHadYeHne BannoHa;

- HeoBXoOAMMOCTb pemMoHTa GannoHa (Hanpumep B cryyvae obGHapyXeHWs yTevek);

- ntoBas MHpopMaLms, NonesHas Ans aHanMTMyeckon nabopaTtopun, 3aHUMaroLwencs aHanuaom npob;

- naBneHune oTo6paHHoM rasosol Npobbl, eCnv MaHOMeTP He SIBMSETCA COCTAaBHOM YacTbio GannoHa 4ns

- cTaTudeckoe AaBneHWe B rasonposoae;

- TemnepaTypa rasoBoro noToKa;

- nepenag AasneHus;

- noBble cBeAeHns, OTHOCALLIMECS K YCroBuamM otbopa npobbl.
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MpunoxeHne A
(cnpaBo4Hoe)

MpuMeHeHUe cUcTeMbl BeHTUMNEl Npu NpsAMOM oT6ope Npob

OcHoBHol Npobrnemon npn oT6ope Npob sIBNSIeTCs yCTaHOBKa pacrnpegenvTernbHbiX Marmcrpanei As nogaqv rpa-
JyMPOBOYHOIO rasa B NMHuto, obecneunsatowyto ot6op npobel. CoeAnHEHUS C NOMOLLbIO OAHOTO BEHTUISA CriedyeT UCKITHo-
YaTb, NOCKOIbKY YTEYKY Yepe3 TakoW BEHTWUIb, KOrga OH HaxoOWUTCsl B 3aKPbITOM MONMOXEHUW, HEmnb3s oOHapyXuTb, a
cUTyauus, Koraa npoucxoamT HaTekaHme rpaayvpoBOYHOIo rasa B npoby unu HaobopoT, Henpremnema.

Ota npobnema pelwaeTcs, €Crv Kaxaas NMHUsi rpagyMpoBOYHOIO ras3a 1 caMma JIMHWS ra3oBol Npobbl UMeLoT ABa ne-
PEKPLIBAIOLLMX BEHTUIIA C PACMONOXEHHbIM MeXay HUMM BeHTUnem, obecneumsatowmm cbpoc B atmocdepy. 3To No3eo-
TNIUT UCKITHOYNTBE B3aUMHOE 3arpsi3HeHNE ra3oBbIX NUHWUIA rPagyvpOBOYHbLIM Fa30M 1 ra3oBon Npo6on. 3ToT metom 06bIYHO
o0603HavaeTcsl kak cucTemMa ¢ ABOWHON GIOKMPOBKON 1 cOpocoM.

MpumeHeHVe 3TOro MeToaa K O4HOMY rpayvpoOBOYHOMY a3y NPOWSTITIOCTPUPOBAHO Ha pucyHke A.1.

1

1 — B atmocepy

PucyHok A.1 — MNpuHUUN ABOMHON BNOKMPOBKM U cbpoca

Korga BeHTUNu A n B 3akpbIThl, @ BeHTUINb C OTKPLIT, TO N0GOI NpoTeKaroLwmii Yepes BEHTUIMb A 13-3a ero HerepmMe-
TUYHOCTK ra3 Gyaet cbpackiBaTbCcs B atmMocgepy vepes BeHTunbs C.

Cnyvait 0gHOro rpagyupoBOYHOIO rasa v OHOW pacnpeaenvTenbHON MarmcTpanu 415 ogHon Npobbl nokasaH Ha pu-
cyHke A.2. Ha pycyHke A.3 nokasaHa pacnpegenurernbHas MarmeTpanb 45151 HECKONbKUX MPaaynpOBOYHbIX Fa30B.

5

1 — rpagyvpoBoUHbIv ras; 2 — otbupaemsii ras; 3 — B atmocdepy; 4 — NpegoxpaHuTENbHbIN
KnanaH faeneHus; 5 — k aHanusaropy

PucyHok A.2 — EWHBIN ra3onpoBod Ansi rpagyMpoBOYHOIO M 0TOMpaemoro rasos
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5

1 — otbupaemsliii ras; 2 — rpagyMpoBOMHbIN ra3; 3 — ras Ans nocnenyoLLen rpagynposku;
4 — nNpegoxpaHUTENbHOE YCTPOUCTBO; 5 — K aHanusartopy

| !

PucyHok A.3 — Na3zonpoBog Ans HECKONbKUX FPalyMPOBOYHBIX ra30B

Bce BeHTUNM CMOHTUPOBaHbLI NPSIMO Ha TPOMHUKAX AJ151 TOro, YTobbl n3bexate n3bbiTouHOro MepTBoro o6bema B He-
MCnonb3yeMon BeTBM T-y4acTKa.

Bce gononHuTeneHble 0Tpeskm TPYOOK Mpu TaKow KOMMOHOBKE OHMLLAIOTCS TOMBKO 3a cHeT anddyanm, M NOSTOMY UX
cnepayet naberate.

PekomeHayeTcst MCNonb3oBaTh pbiYaXHble BEHTUNU, NS KOTOPbIX UMEIOTCS CTaHdapTHbIe BO3AYLWHbIE NPVBOAbI,
No3BONsAOLWMeE NErko aBToMaTmanpoBaTe paGoTy pacnpegenutensHol marmcTpanm.

Mpv NpaennbHOM BbIBOPe «HOPMAanbHO OTKPbITLIX» U KHOPMAaNBHO 3aKPbITLIX» BEHTUIIEN MOXHO BbiGpaTh MapLupyT
nepejaqv rasa Ha BXod aHanuaartopa ¢ obecneveHnem 6eaonacHoro MyHKUMOHUPOBaHWS Bcero Grioka.

He vmetowmii 0TBOAA, CHAGXEHHBIV NPYXUHOW NpedoXpaHUTENbHbIV KanaH JdaBleHrs BBOOAWTCA B NIMHUIO 0TOOpa
npo6bl 3a MECTOM NOACOeAMHEHUSI NOCNEAHero rpagyvpoBOYHOIO ra3a 1 nepes aHanm3aTopoMm.

MNpeaoxpaHnTenbHOe YCTPOWCTBO 3alML@eT aHanm3aTop OT HeMcrnpaBHOW paboThl peayKTOPOB ra3oBbix 6annoHoB
BbICOKOIO AaBleHus.
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Mpunoxenune B
(cnpaBoyHoe)

OuuncTtka cTanbHbIX 6anNnNoHOB ANA np06

Huxe npueBegeH NpuMep METOAUKU OYEHb TWATENBHOW OHYNCTKM.

BbinyckaloT NONHOCTBIO OCTaTOK ra3oBon Npobki.

OTkaumBaloT unu npogysaioT asotom 1o FOCT 9293,

3anonHsioT 6anNnoH ounLAIoILMM BELLECTBOM (Hanpumep auetoHom 1o FOCT 2768).

BcTpsixuBatoT 6ansnoH Ha BUGpocTeHae B TeveHue 2 u.

BblnMBaloT aueToH B COOTBETCTBYIOLMI NPUEMHUK.

CHoBa 3anonHAT 6annoH YMCTLIM aUeTOHOM U NOMELLAIOT ero Ha BUGpoOCcTeHa Ha 2 u.

CnvBaloT aueToH, BbiCylMBaIoT 6annoH a3oToM unu cyxum Bo3ayxom ro FOCT 24484,

HononHuTenbHo BbicywunBaloT 6annoH B neum npyu Temnepatype (90 + 10) °C. Ecnu 6annox ob6opyaoBaH TONbKO
OOHVM BEHTUNEM, €r0 BaKyyMUPYIOT BO BpeMs cywwkn. Ecnu oH o6opyaoBaH ABYMA BEHTUNAMMU, BO BPEMSA CYLLKWU €0 Npo-
AyBaloT a3oToM. Onepaums cywkn 06bIMHO 3aHMMaEeT okono 12 v.

Mocne oxnaxaeHnn 6annoH 3anonHAIT a30TOM K OTKauMBaloT ero. Onepaumio NOBTOPAIOT TPUXABI.

Mocne 3Toro 3anonHseT 6annoH asoTom Ao Aaenenusa 1 MMa.

BepknpatoT 2 4 u xpomartorpachmyeckum MeToAoM onpeaensiioT HanuuvMe aueToHa U Apyrux 3arpssHsiolmx Be-
LecCTB.

CoxpaHsitoT NoNyYeHHyI0 XpoMaTorpamMMy BMECTe C JOKYMEHTaMun Ha 6annoH.

MNpepynpexaeHne — Cnegyet cobniogatb OCTOPOXKHOCTL NpU paboTe ¢ aueTOHOM, MOCKONbKY aleToH ABNAETCA
NEerKoBOCMMaMeHSAIOWENCA XNOKOCTBIO.

Mpumeyanune—Yucno 6annoHoB, Nnognexawmx nNPoBepke xpomarorpaduyeckuMm MeToaoM, MOXeT BbiTb
YMEHbLWEHO Ha OCHOBaHWUM CTAaTUCTUHECKUX AAHHBIX O METOZE.
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Mpunoxenne C
(cnpaBoyHoe)

MeToauka 0T60pa npo6 HU3Koro AaBneHus
B CTeKNAHHbIEe NUNeTKU

C.1 Ocob6ble mepbl 6€30NacHOCTH

MpoBepsitoT NMneTky Ans otbopa npobbl (pucyHok C.1) Ha NpeameT OTCYTCTBWA TPewWwwWH. PekoMmeHgyeTcs HaneBaTh
Ha CTEKNsIHHYI0 MUNeTKy MBKyto marxeTy. O6bl4HO 3TOro He TpebyeTcs nNpy gaBneHunmn B nuHum ot 0,5 go 10 klMa, Ho Bceraa
CyLleCTByeT ONacHOCTb, 4YTO AABNEHWe B NMHUK MoxeT npesbicuTb 10 Kla.

Bo Bpems oT6opa npobel cnegyet NPUMEHATb 3aLLMTHbLIE OUKN.

210

75

1
__r.!_-

||

70 55 215
465

PucyHok C.1 — CTteknsiHHas nunetka gns npob BMecTumocTbro 1 1

C.2 NoaroToBKa CTEeKNAHHON NUNETKN

Cmas3blBatoT 3anopHble KpaHbl MUNETKN CUNTMKOHOBON CMa3KoM.

OunwaoT MMNeTKy MOKWUM pacTBOPOM rmapookucy kanusi mo FOCT 24363.

Mocne 3TOro NPoMbIBaOT NUNETKY ANCTUNNMpOBaHHON Bogow o FOCT 6709.

BbicylMBatoT NUMNETKY ropsiumm Bo3ayxomM (CBOGOAHBIM OT BOAbI U Macern).

Ecnu B rasosoi npobe onpegensioT cepoBogopoy, TO NPoMbIBaloT nuneTky pacteopom H,SO, 1o FTOCT 14262 ¢ mo-
NApHOM kKoHueHTpauuwen 0,01 mone/n.

C.3 OT16op npobel

Tunoeas cxema oT6opa npo6bl nokasaHa Ha pucyHke C.2. Ha pucyHke C.3 nokasaHa cxema ot6opa npo6 npuv gaere-
HUW B ra3onpoBOAE HWKe aTMOCepHOro.

2
/—

3

—f—>4

1 — poTtamertp; 2 — nuHusa cbpoca; 3 — Todka orbopa npobbl; 4 — pacTpy6 unu cbpoc

PucyHok C.2 — OT160p npob B CTEKNSAHHBIE MUMETKU

1 — portameTp; 2 — auadparmeHHblit Hacoc (B3pbiBobesonacHbl);, 3 — nuHUA cbpoca; 4 — To4ka oTGopa Npobbi;
5 — knanaH porameTpa

PucyHok C.3 — OT60p npo6 B CTEKNAHHLIE NUNETKU NPY AABMNEHUU B ra3onpoBoae HUxe atTMochepHOro
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MamepsiioT gaBneHue B Touke oTbopa npobul. Y6exaaTces, 4to nabbiTouHoe AaBnexHne B NHUM nogadm npobel He
npesbiwaet 0,2 Mla.

CoeauHsIioT NUHKIO Noga4m Npobbl C NMNETKOMN.

CoeguHsII0T BXOZ, MUMETKN KaK MOXHO 6nnxe k Touke oT6opa npobbl ¢ NOMOLWbIO NMIMHMM noAaqm npoGbl.
CoeuHsIIOT BbIXOA NMUMNETKM C BXOAOM pacxogomepa.

CoeguHsII0T BbIXOA pacxogomepa co c6pocom nnu pactpyGom.

OTkpbIBaIOT ABA 3aNOPHbIX KpaHa NUNeTKU B NOpAAKe, COOTBETCTBYIOWEM HanpaBreHuio NoToka rasa.
MoTok rasa yepe3 NUNETKY PerynupyioT C NOMOLLbIO pacxogomepa.

a3 cOpacbiBaloT.

KoHTponupyoT Hanuuue xuakocTn Bo Bpems cbpoca.
MpoBby GpakyloT B Criy4ae HaNMUMs 3HAYUTENBHOMO KOSIMYECTBA XUOKOCTH.

3akpbIBaOT NMNETKY ¢ NpoGor nocne 30 MuH NpoayBkn'), 3aKpbiBas 3aNOPHLIE KPaHbl B NOPSAKE, NPOTUBOMONOXHOM
HarnpaeneHunio NOTOKa rasa Tak, Ytobbl asneHne pocno.

OTcoeanHSAIOT NMNETKY ¢ Npo6GoN.

3aKpennsiioT 3anopHble KpaHbl 3aXuMamy A4ns NPeaoTBPaLEHUs Criy4aiHoro OTKPLITUSI U MPOBEPAIOT repMeTuy-
HOCTb.

C.4 MoaroToBkKa K TPAaHCMOPTUPOBAHUIO

[nsi TpaHCNopTUPOBaHUSI NMMNETKU ¢ NPOGON MCNONB3YIOT NOAXOASILLYIO Tapy.
OTmMeualoT HanMuue Unu OTCYTCTBUE CMa3ku, KOHAeHcaTa YrneBoAopoAoB, MbIU UMK PXKaBuUMHbI U/MNKU Kanenb
BOAbl, YBIEUYEHHbIX B NMUNETKY C MOTOKOM rasa.

" Lna nonHozo esimecHeHus eo3dyxa 06bem npornyweHHo20 2a3a 8omkeH beimb He meree 10—15-kpamHoeo
obbema nunemxu.
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Mpunoxenne D
(cnpaBoyHoe)

MeToauka 0T60pa np06 MeTOAOM 3anofIHeHUA-BbINYCKa

Cxema pacronoxeHnusi o6opyaoBaHua nokasaHa Ha pucyHke D.1. OteogHas Tpy6ka nmeet anvny ot 0,6 o 1,2 m.
B kauecTBe maTepmana, NpUMeHsieMoro Ans o6opyaoBaHusl, BKNoYas coeguHuTenbHble Tpybkn, cnegyer Ucnonb3oBarb
HepxaBelollylo ctanb. OTBOAHYI0 TPYGKY MOXHO CKPYTUTL B 3MEEBUK, UTO AenaeT annapatypy ans ot6opa npob 6onee
KOMNakTHoW. [pumeHeHne Takomn TPybKku No3BonseT NpeaoTBPaTUTL KOHAEHCAUMIO YINEBOAOPOAOE B BbiMYCKHOM KnanaHe
6annoHa ¢ Npo6o.

1

5 e

1 — MaHOMeTp; 2 — BeHTUNb; 3 — LLAapPOBOW BEHTUNb; 4 — BXOAHOW BEHTUNL; § — 30HA; 6 — BbIXOAHOW BEHTUIL; 7 — OTBOAHANA Tpybka

Pucynok D.1 — Cxema ot6opa npob MeTofoM 3anonHEHNA-BbINYCKa

MeTtoauka otGopa npobd 3TMM MeToA0M NpUBEAEHA HUXE.

YceraHaBnmBailoT NpoB6ooTOOPHLIN 30HA.

MoacoeanHsoT 30HA, K NPO60OTGOPHON NMHUN.

OTKpbIBaOT BEHTUINb B TOYKEe 0TO0Opa Npobbl 1 TiwaTenbHO OTBOASAT BECb HAKOMNMBLUMIACS ras.

Bpewms npodysku npob6oom6opHoLi nuHuu — He MeHee 5 MUH.

MopcoeanHsIOT OAMH KOHeL KOHTeHepa Arisi Npob uepes3 cuctemy oTO0pa K UCTOUHUKY rasa.

Konmedlinep 0ns ombopa npobsi GomKkeH bbimb yCcmaHo8NeH 66pmMUKarnbHO.

MeaneHHO NpoAyBaloT NUHWIO U KOHTEWHEP ra3oMm [rsi BbITECHEHUS] BO3AyXa.

[pu MONHOCMBIO OMKPBLIMbBIX 8EPXHEM U HUXHEM 8EHMUIISIX U YacMUYHO OMKPLIMOM 8EHMUEe OM8OOHOU NUHUU
npodysarm KoHmelHep He MeHee yem 20-KpamHbim 06beMOoM rpupoOHO20 2a3a.

3akpbiBalOT BEHTUIb OTBOAHONW NuHMK. [laBneHne AonxHo 6bICTPo BO3pacTu 40 YPOBHS, YCTAHOBNEHHOMO ANs Bbl-
GpaHHOro KOHTENHepa.

3aKpbIBalOT BXOAHOW BEHTUIb U MeANeHHO cOpachiBaloT JaBneHne B KOHTENHepe Yepe3 KnarnaH oTBoAHON Tpy6ku
[0 TeX Mnop, Noka oHO He AOCTUIHET aTMocEPHOTO AABIEHUS.

OTKpbLIBAOT BXOAHOW BEHTUIb.

UT06b1 3¢hheKTMBHO OUNCTUTE KOHTEMHEP OT paHee HaxXoASILLErocs B HEM rasa, NoBTOPSAIOT ABe npeapiaywme one-
paumu Heckornbko pa3 (tTabnuua D.1).

Ta6nunuya DA

KoHeuHoe pnaBneHue B 6annoHe, MlMa Yucno umknos npoaysBkx
Ot 0,1 go 0,2 Bkniou. 13
Cs.02 » 04 » 08
» 04 » 06 » 06
» 0,6 » 1,0 » 05
» 1,0 » 35 » 04
» 3,5 03
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HabniogaoT 3a NosiBNeHneM CrieoB XUAKOCTU Ha KOHLEe OTBOAHOW TPyGKM.
Mocne 3aBepLUeHUs NOCNEAHETO LMKNa cHavana nepekpbLIBaoT BEHTUNb OTBOAHON TPYOKU U NOCe TOro, Kak AaBne-
HKe BO3PacTET A0 YPOBHSI, yCTAaHOBINEHHOrO Ans BbIGpaHHOIro KOHTEWHEpPa, NepeKpLIBaloT BEHTUNb 0T6opa Npobe.

[aenerue 2aza 8 koHmMeliHepe G0/mKHO BbImb HUXKE OasneHuUs 2asa 8 2a30rnposode O115 UCKITIOYEHUS KOHOeHcayuu
mspkensix yaneeso8opodos.

3anucbiBatoT AaBreHne B KOHTENHEpe.

3anuceiBaloT TemMnepaTtypy UCTOYHUKA rasa.

[MepekpbiBaoT BEHTUINM HA BXOAE W BbIXOAE KOHTENHepa.

CoOpacbiBatoT gaeneHne B NpobooTOOPHOM NMUHUN.

M3BnekaroT KoHTelHep Ans npooGs.i.

MpoBepsIOT OTCYTCTBUE YTEYEK, NOTpyKasi BEHTUIW B BOAY, €CINU 3TO BO3MOXHO, UMM UCTIOSNb3YHOT pacTBOP MOOLLe-
ro cpefcTsa ansi obHapyXXeHUsi yTevek.

3akpbIBalOT BEHTWUM 3arnyLUKaMu.
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Mpunoxenne E
(cnpaBoyHoe)

MeToauka oT6opa Npo6 MeTOAOM KOHTPONMPYEMON CKOPOCTU

Mpu oT6ope Npo6 3TUM MeToaoM criedyeT NpeanpuHUMaTe crnegyowme mepsl 6e3onacHoCTu:

a) [JaBneHue UCTOYHMKA ra3a JOJIKHO BbiTh 4OCTATOUHBIM AT1s1 CO3aaHnsl CTabuIbHOro NOTOKa B Npnbope uamepe-
HMA CKOPOCTU noToka — Tpybe BeHTypu. [aeneHve B otBogHON Tpybke npu cbpoce B armocdepy AOMKHO COCTaBNATb
0,1 MMa wnu BbiLwe.

Mecmo pacrnonoxerus mpybel Benmypu 0omxHo esibupamscs 8 coomgememeauu TOCT 8.586.4.

b) BeHtunu u cuctema Tpy6ok B annapatype ans otéopa npob AomkHel uMeTb 6onblime pasmepsl, YToObl CO34aTb
JOCTaTouHbIN NOTOK Ha BXoae B TpyOy BeHTypw.

Cxema oT6opa npob nokasaHa Ha pucyHke E.1.

\
\

6

1 — MaHOMeTp; 2 — BEHTWMb; 3 — LIAapOBOI BEHTWUIL; 4 — KOHTEWHep Ans npobbl; 5 — 3oHA; 6 — cbpoc;
7 — BbIXOAHOW BEHTUNB; 8 — TpyOKa, nayLLas K U3MepuUTernto CKopocTu noToka — Tpyde BeHTypu

PucyHok E.1 — Cxema or6opa npo6 mMeTooM KOHTPONMPYEMOW CKOpOCTU

MeTtoauka ot6opa nNpob 3TMM MEeToA0M NpUBEAEHA HUXE.

YcraHaenmeaoT Npo60oT6OPHbIN 30HA M NPOAYBAaIOT €ro NPUPOAHBLIM ra3oM.

BoibupatoT Hanbonee nogxoasiumii 6rok ot6opa npo6bbl. BeiGop 3aBucuT oT gaenexHnst otbupaemoii npo6bbl. B 6onb-
LUMHCTBE Cly4yaeB MOXHO NPUMEHNTb YCTaHOBKY, noaxogsiilyio ans AaeneHun ot 0,8 ao 3 MlMa, unu yctaHosky, nogaxopst
wyto ans aaenenuii ot 3 go 7 MMNa.

YcraHaBnNuBaloT KOHTEMHEP ans npob.

OTKpbIBAIOT BEHTUNB NMHWUM Nogaym npobbl 1 NpoAyBaloT KOHTEWHep ans npo6b.

3akpbiBaloT BCE BEHTUNAN.

MegneHHO OTKPLIBAIOT WAPOBOW BEHTUIb U BEHTUNb 0TO0pa nNpobkl.

MezaneHHO NpUOTKPLIBAIOT KnanaH cbpoca.

3akpbIBalOT BEHTUNB NMHUK NOZaqm Npobbl M XKAYT, Noka AaBneHne B NPo600TOOPHLIE NMMHUK CTaHEeT NOYTH PaBHLIM
armocdepHomMy gaenenuio. [NoBTOPAIOT Npoueaypy NpoayBku TPy pasa.

3akpbiBaloT BEHTUNb c6poca.

MepaneHHO OTKPbLIBAIOT BXOAHON BEHTUIb, @ 3aTEM NOBLILLAIOT AABMNeHWe B KOHTeNHepe Ansa npobbl Ao Tpebyemoro
YPOBHS.

OTKpbLIBAIOT BbIXOQHON BEHTUNb KOHTEWHEpa.

OTKpbIBaIOT BLIXOAHOW BEHTUIMb.

MpoaysaioT He meHee 1 MuH.

Bo Bpemsi npoayBku 3anvcbIBaOT TeMepaTypy NPUPOAHOIo ra3a, aBrneHue ra3oBoro noToka Ha Bxoae U Boixoae
KOHTEMHepa.

3akpbIiBalOT BbIXOAHON BEHTUNb.

3akpbIiBaloT BbIXOAHON BEHTUNb KOHTENHEPA.

3akpbiBalOT BXOAHON BEHTUNb KOHTENHEPa.
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3akpbIBalOT BEHTWUIb NMHUM Nogayn npobsi.
3anvcelBalOT gaBrneHne B KOHTEMHEPe U Temneparypy.
OTKpbIBatOT KranaH cbpoca v xayT, Noka AaBrneHne He ynageT 40 YPOBHSA aTMOCHEepHOro AaBreHuns.

MaBnekatoT 6nok otbopa npob 1 30HA U NPOBEPSIIOT KOHTENHEP Anst NPo6bl HAa OTCYTCTBUE yTeuek, Norpyxas knana-

Hbl B BOAY, €CNKN 3TO BO3MOXHO, UMW NCNONb3YIOT pacTBOPbLI MOKOWKUX CpeacTB ans OGHapy)KeHVIH YyTEYeK.
3aKprBaPOT BEHTUNU 3arnyLlKkamMmun.
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Mpunoxenne F
(cnpaBoyHoe)

OT60p Npo6 MeTOAOM BakyyMupoBaHus 6annoHa

Cxewma pacnonoxeHnusi o6opyaoBaHus nokaszaHa Ha pucyHke F.1. Kak anbTepHatnea BakyymupoBsanuio 6anmnoHa, ero
MOXHO 3anoNHUTb A0 AABITEHUS Bbille aTMOC(EPHOIo ra3om, KOTopbii He ByaeT BNUSTL Ha pe3ynbTar NPUMEHSIEMOro Me-
Toda aHanuaa. Mogxoaawmmy razamm moryT 661Tb Bogopog rfo F'OCT 3022 wnu renun [3]. Copepxxanne Bo3gyxa B 6anno-
He NOHMXAIOT A0 HW3KOrO 3HAYEHUS C MOMOLLBIO NPOAYBKU CXaTbIM ra3oM Uy BaKyyMUPOBAHWEM U 3aNOMHEHUEM CXaTbIM
rasom. Hanunume cxartoro rasa notpebyeT HekoTopoi Mogudmkaumm MeToga aHanuaa.

Ecnu koHe4HOe gaeneHve Huxe aTmocdepHoro, AaeneHne npobel cpasy noseilwaeTcs npumepHo ao 0,03 MMa
BGnaropgaps CxaTuio razom, KOTopbii He ByAeT BNUATL Ha pe3yrnbTaTt aHanusa. 3anuceiBaloT AaBneHne, U3MepeHHOe He-
NOCPeACTBEHHO nepes U Nocne cxaTtusi.

3
4

1 — BEHTWUNb; 2 — WapoBOW BEeHTUNL; 3 — 30HA; 4 — cbpoc

PucyHok F.1 — Cxema ot6opa npo6 metogom BakyymmupoBaHus 6annoHa

MocnegoBaTenbHOCTL Onepauni Npu otbope NPod MeToaoM BakyyMMpoBaHus 6annoHa npueseaeHa H1xe.

a) MoaroToeka 6annoHa

BakyymupytoT 6annoH gans npo6 go gaenenust 100 Ma unn meHee (ncnonb3ytoT 6annoH, KoTopbIi Gbin NpeaBapw-
TeNbHO BaKyyMWPOBaH W NPOBEPEH HA BO3MOXHOCTb COXPAHEHUS TaKOTO pa3pexeHuns).

Mepen BakyyMMpoBaHWEM C MOMOLLbIO BaKyyMMETpa NPOBEPAIOT BEHTUNMN C LENbo 0BHapYXeHUsl yTevek, YTobbl
ObITb YBEPEHHLIMU B FTEPMETUYHOCTM BEHTUNEN.

b) OT60p npobei

YcTtaHaBnmBaloT 30HA Ans ot6opa npo6.

MpoayBatloT ero rasom 13 rasonpoBoga.

YcTtanaenveatoT 6annoH ansi oréopa npo6, kak nokasaHo Ha pucyHke F.1.

MeaneHHo npoaysatoT nNuHuio otb6opa Npob razom, YToObl BLITECHUTL BO3yX, YACTUHHO OTKPLIB BEHTUITL cOpoca un
BEHTUINb 0TGOpa Npobbl 40 TEX NOP, NOKa ra3 MeANeHHO He BbITEYET Yepe3 BEHTUINb copoca.

3akpbiBaloT BeHTUNb 0T6opa npo6bl 1 npoAayBaloT NuHuio otbopa Npobbl A0 TEX NOP, NOKa AABNEHNE HE AOCTUTHET
YPOBHS1 aTMOCEPHOFO AaBNEHUs.

3akpbiBaloT BeHTUnb cbpoca.

MonHOCTLIO OTKPLIBAIOT BEHTUINb 0TGOPa NPobbi.

MepaneHHO OTKpLIBAlOT BXOAHOW BeHTUINb 6annoHa, NoBbillas gaBrneHue B 6annoHe Ao gaeBneHusi B npo6ooT6opHOn
TVHUK,

MpumeyaHune—B HEKOTOPbIX CryYasix KOHAEHCALMIO MOXHO WCKITIOUMTL NyTeM oT60pa npo6 npu gaBneHnm
MEHbLLEM, YeM AABMNEHNE B NTMHUMN (METOZ «MOHMKEHHOTO JABMNEHUsI» ).

3akpbiBaloT BXOAHON BEHTUIb 6annoHa u BeHTUnb otéopa npobbi.

c) MoparoToBKa K TPAHCMOPTUPOBAHUIO

OTkpbiBaloT knanaH cbpoca, 4Tobbl CHU3NTL AaBrieHue B Npo6o0TOOPHON NTMHUMK.

OTcoeaunHsiioT 6annoH ¢ npo6oit oT NPo600TEOPHON NUHUK.

MpoBepsIoT Ha OTCYTCTBUE YTEUEK, MOrpyXKas BXOAHOW BEHTWUNb BannoHa B Bogy, N, 4To NpeanoYTUTenbHO, C no-
MOLLbIO TeYenckarensl.

3aKkpbIBaOT BEHTUNK 3arNyLLKaMM.
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Mpunoxenne G
(cnpaBo4Hoe)

PyKOBO,D,HLI.WIe YKasaHuAa no BbIMUCNEHNI0O BpeMeHU HpeﬁblBaHMH

Ecnv npeanono)uTb, YTo NOTOK ABNSAETCA TYpOYNEeHTHLIM, MMHWS NOAAYM rasa — ropusoHTanbHOM, a n3rmbsl 1 cy-
KeHWs1 ceveHus1 OTCYTCTBYIOT, NOBeAEHUe ra3oBOro NoToka B TakoW NTIMHUU — CM. ypaBHeHneMm no [6]

2
(%j In(p; —ps)+(p; —pf)~pmean+4~{;lzjmean~(gj.(%j =0, (G.1)

13 KOTOPOro MoxeT GbiTb NonyyeHa hopmyna Ans BolMMCNEHNs BpemeHn npebobiBanus f
; G.2
tres=1,5708~D2‘P,"V‘(p’.+pf)*1, ( )

f

rae m — MaccoBbIl pacxop rasa, Kr/c;
A — nnowage NonepeyYHoro ceveHns Tpyoel, M%;
p — MNOTHOCTL rasa, Kr/ M3;
T — KacaTernbHoe HanpsbkeHue (Mnv HanpsikeHWe COBWra) Ha NOBEPXHOCTH TPy6bl, H/MZ;
p — paenexue (abcontoTHoe), Ma;
| — ckopocTb rasa, m/c;
L — gnvnHa Tpy6bl, M;
D — pnameTtp Tpy6bl, M;
t.c — BPEMs NpebbiBaHus, C;
V — o6bemHas ckopocTb NoToKa, M3/c;
i — 03HauvaeT Bxog;
f — 03HavaeT BbIXoa,.
Ha pucyHkax G.1—G.8 B B1Aae rpadmKoB NpeacTaBrieHbl pe3ynbTaThl, NoNnyyeHHsble ¢ ucnons3osaHuem opmyn G.1

n G.2 ans noToka Ha Bbixoge npu 0 °C u 100 kMNa.

Mpumep —

HAuamemp: 4 mm = 0,004 m;

Crkopocmb nomoka: 8 n/mun = 13,3 - 105 m3/c;
Anunxa: 100 m;

Haenernue Ha exode: 1,8 10° MNa (uzbuimoyHoe);
Haenenue Ha ebixode: ammocgpeproe = 1,1 10° Na;
Pesynsmam: t, = 11,73 c.
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PucyHok G.1 — [laBneHne Ha Bxode Kak PyHKUMS CKOPOCTU NOTOKa Ha BbIXoAde
(BHYTPEHHUI gnameTp Tpyoku — 3 mm)
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PucyHok G.3 — [laBneHne Ha BXoge Kak PyHKUMSI CKOPOCTU MOTOKA Ha BbIXoAe
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PucyHok G.4 — Bpemsi npogyBku kak PyHKUMS CKOPOCTM NOTOKa
(BHYTpeHHUI guameTp Tpyoku — 3 Mm)
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t-PacnpepeneHue CTblogeHTa

MpunoxeHune H
(cnpaBo4Hoe)

)

PucyHok H.1 — lMpoueHTunbHbie 3HaveHus §, Ana t-pacnpeaenexns
CTblofieHTa C v cTeneHsimn ceob0oabl (3alUTpUXOBaHHas Mrowaas = p)

rocT 31370—2008

Tabnwuuya H.1—3Hauenus koapduumeHTa t ansi cnyvarHoW BENUYUHLI, MMetolweln pacnpegenenne CTbiogeHTa ¢ v

cTeneHsiMm cBoboabl

v t0,995 t0,99 t0,975 t0,95 tO‘QO T0,8O t0,75 t0,70 t0,60 TO‘SS
1 63,66 31,82 12,71 6,31 3,08 1,376 1,000 0,727 0,325 0,158
2 9,92 6,96 4,30 2,92 1,89 1,061 0,816 0,617 0,289 0,142
3 5,84 4,54 3,18 2,35 1,64 0,978 0,765 0,584 0,277 0,137
4 4,60 3,75 2,78 2,13 1,53 0,941 0,741 0,569 0,271 0,134
5 4,03 3,36 2,57 2,02 1,48 0,920 0,727 0,559 0,267 0,132
6 3,71 3,14 2,45 1,94 1,44 0,906 0,718 0,553 0,265 0,131
7 3,50 3,00 2,36 1,90 1,42 0,896 0,711 0,549 0,263 0,130
8 3,36 2,90 2,31 1,86 1,40 0,889 0,707 0,546 0,262 0,130
9 3,25 2,82 2,26 1,83 1,38 0,883 0,703 0,543 0,261 0,129
10 3,17 2,76 2,23 1,81 1,37 0,879 0,700 0,542 0,260 0,129
11 3,11 2,72 2,20 1,80 1,36 0,876 0,697 0,540 0,260 0,129
12 3,06 2,68 2,18 1,78 1,36 0,873 0,695 0,539 0,259 0,128
13 3,01 2,65 2,16 1,77 1,35 0,870 0,694 0,538 0,259 0,128
14 2,98 2,62 2,14 1,76 1,34 0,868 0,692 0,537 0,258 0,128
15 2,95 2,60 2,13 1,75 1,34 0,866 0,691 0,536 0,258 0,128
16 2,92 2,58 2,12 1,75 1,34 0,865 0,690 0,535 0,258 0,128
17 2,90 2,57 2,11 1,74 1,33 0,863 0,689 0,534 0,257 0,128
18 2,88 2,55 2,10 1,73 1,33 0,862 0,688 0,534 0,257 0,127
19 2,86 2,54 2,09 1,73 1,33 0,861 0,688 0,533 0,257 0,127
20 2,84 2,53 2,09 1,72 1,32 0,860 0,687 0,533 0,257 0,127
21 2,83 2,52 2,08 1,72 1,32 0,859 0,686 0,522(?) 0,257 0,127
22 2,82 2,51 2,07 1,72 1,32 0,858 0,686 0,522(7?) 0,256 0,127
23 2,81 2,50 2,07 1,71 1,32 0,858 0,685 0,522(7?) 0,256 0,127
24 2,80 2,49 2,06 1,71 1,32 0,857 0,685 0,531 0,256 0,127
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OkonyaHue mabnuuysi H.1

v t0,995 t0,99 t0,975 t0,95 tO,QO TO,BO t0,75 tO,7O tO,SO TO,55
25 2,79 2,48 2,06 1,71 1,32 0,856 0,684 0,531 0,256 0,127
26 2,78 2,48 2,06 1,71 1,32 0,856 0,684 0,531 0,256 0,127
27 2,77 2,47 2,05 1,70 1,31 0,855 0,684 0,531 0,256 0,127
28 2,76 2,47 2,05 1,70 1,31 0,855 0,683 0,530 0,256 0,127
29 2,76 2,46 2,04 1,70 1,32 0,854 0,683 0,530 0,256 0,127
30 2,75 2,46 2,04 1,70 1,31 0,854 0,683 0,530 0,256 0,127
40 2,70 2,42 2,02 1,68 1,30 0,851 0,681 0,529 0,255 0,126
60 2,66 2,39 2,00 1,67 1,30 0,848 0,679 0,527 0,254 0,126
120 2,62 2,36 1,98 1,66 1,29 0,845 0,677 0,526 0,254 0,126
w© 2,58 2,33 1,96 1,645 1,28 0,842 0,674 0,524 0,253 0,126

MpwumedaHune— PaccmatpuBaeTcsi OAHOCTOPOHHUIA (BEPXHWI) JOBEPUTENBHbLIN Npeaer, COOTBETCTBYIOLWMIA
JOBEPUTENBHON BEPOATHOCTU P (pycyHok H.1).
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lMpunoxernue J
(cnpaso4Hoe)

BannoHbl pocculicko20 npouzsodcmea, pekoMeHIyemble
dnst om6opa npob npupodHo20 2a3a

Xapakmepucmuku U 0603Ha4YeHUe HOpMamu8HbIX OOKyMeHmos8 Ha bannoHs! npusedeHs! 8 mabnuue J. 1.

Tabnuuya J.1

Mamepuan Buecmunmoctri, om> Konuwecmeso eopriosuH TexHu4eckul OOKymMeHm
(pabouee dasneHue, Mla)
Memannokomnosum 5—9 2 [7]
(15
Memannokomnosum 1,2u3 2 [8]
(19
Anromunut 2,4u10 2 [9]
(9.8)
Anromunut 40 2 [10]
(13,7)

Mpumeyanue—lpumepsi 0603HaveHUs mura 6annoHos;

- memarnnokomnosumseil 6annod BMK 300B-5-3-2-2 (5 — emecmumocms, 3 — mun pe3sbsl, 2 — mur Mamepua-

na, 2 — Konu4ecmao 20prosuH);

- anromuHuessil 6annod muna B/]-12-2-9,8 (12 — duamemp 6annoHa; 2 — emecmumocms; 9,8 — paboyee Gaare-
Hue). AmomuHuessie 6annoHbsl ecez0a umerom 086 20p08UHbI;
- anromuHuessil 6annoH muna B[] 22-40-13,7 (22 — duamemp 6annoHa, 40 — amecmumocms, 13,7 paboyee das-

nieHue). AnomuHuessie bannoHs gcezda umerom 68e 20prno8uUHbI.
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TMpunoxenue K
(o6s3amenbHoe)

Memoduka om6opa npo6 npupodHoz0 2a3a, codepkauje2o
cepoeodopod U MepKarmaHosyro cepy

K.1 Mpoboom6opHsie nuruu u npo60om6opHUKU

Obwue mpebosaHus k Po60oMEOPHEIM NUHUAM U3I10XeHb! 8 9.2 Hacmoswezo cma+HGapma.

Hna ombopa npob zasza, codepxauiezo ceposodopod u MepKarimaHosyro cepy, npoboombopHbie IUHUU U320Mmos-
nsarm u3 mpybok u3 Hepxxagerowell cmanu 8HympeHHUM SuamMempom 2—4 M.

Obuwue mpebosaHus K IPob00MBOPHUKaM U3oxeHsl 8 9.7 Hacmosiuie20 cmaHdapma.

[na moyeyHozo ombopa npob npoboombopHuKU GomKkHbI BbiMb U320MOGeHb! UNu UMeMb MOKPbIMUEe 8HYMpPeH-
HUX rogepxHocmel U3 Mamepuarnos, UHepMHbIX [0 OMHOWEHUI0 K cepocodepawium coeOUHeHUSIM, — Hepxaserowel
cmarnu, anoMUHUs, CMeKna unu KOMIMO3UUUOHHBIX Mamepuarnos. [Jonyckaemcs npuMeHeHue crneyuanu3uposaHHbix Um-
nopmHbix 6a1110HO8.

lpu npsmom memode aranu3sa Ons onpedeneHusi cepoeodopoda u MepKkarmaHosouU cepbl Npoby 2asa nodarom He-
rocpedcmeeHHO & npubop Ons aHanu3a.

K.2 BcrnomozamenbHoe o6opydosaHue

[ns cenexmusHo20 8biderienust u3 2a3a ceposodopoda, duokcuda yanepoda u Opyaux npumecel abcopbULOHHbIM
criocobom ucrions3yrom roznomumersHbie cocyOsi o FOCT 25336.

K.3 Memoduka omb6opa npob6

lpu om6ope manbix 06bemos 2a3a (npu o6bemHol dose cepoeodopoda bonee 5 %) u dasneruu He 6onee 0,2 MlNa
npobsi ombupaom 8 cyxue CMeKISHAbIe KanubposaHHbIe unemxu 8 coomeememaeuu ¢ rpunoxeruem C.

lpu dasneruu ebiwe 0,2 M a omb6op npob 2a3a nposodsm e KoHMeLlHepsbl 8 COOM8eMcmauU ¢ Memodukamu, onu-
carHbiMU 8 nipunoxerusx D, E, F.

[ns onpelenerus ceposofopoda u MepKarmaHoe8oli cepbl, KOMopkie orpedensiom ebideneHuem ux u3 2asa rno-
2rnomumernsHbIMU pacmeopamu, 2a3 ombuparom HerocpeodCmMBeHHO 8 102r1omumesibHbIe CoCyObl 663 MPOMEXYMOYHO20
ombéopa ripob. [po600mMBOPHYI TUHUK HENPEPLIBHO TPOOYSAKM 2a30M Yepe3 MPOLUHUK, yCmaHoeneHHbIl neped 8xo0om
2a3a 8 roaznomumensHbie cocyObl. CKOPOCMb 28308020 MOMOKa Yepesa NnoznomumensHsle CoOCy0Obl, KOnu4ecmeo rporyc-
Kaemoz20 zasa, criocobbl Ux U3MepeHus, ycmpolcmeo roenomumernsHbix cocy0oe u Opyaue rnonoxeHus ombopa 2asa
ycmaHoaneHs! 8 cmaHdapmax Ha MemoOkl aHanu3a yKasaHHbIX KOMIIOHEHMO8.
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Mpunoxenue L
(o6s3amenbHoe)

Memoduka om6opa npo6 npupodHo20 2a3a, codepx@auie20 KanesbHY XUOKocmb

L.1 Mpob6oomb6opHbie nuHuu U NPo600M60PHUKU

Obuwue mpebosarus Kk npobooMOOpPHLIM NUHUSAM U3NOXeHb! 8 9.2 Hacmosawezo cmaHlapma.

TMpoboombopHbie nuruu, npedHasHadveHHble 0na ombopa 2asa, codepxaweeo KanenbHyl Xuokocms, OOMKHbI
8K/TI0YaMb 8 C80U COCMas Karieynosumenu wumnu cenapamopsil.

Mamepuarnsi npo6oombopHbix nuHul, KoHmeliHepos (6annoHoe u nPoboomBOPHUKOS) U 8criomMozamensHo20 060-
pydosaHus, ucrnonsb3yemsix npu ombope npob, domkHbI coomeemcmeaosame paboyum yCriosusmM U HEe OKasbieams 611Us-
HUSI Ha cocmae easa.

Obuwue mpeboesarus k npoboombopHuUKaM U3roxeHsl 8 9.7 Hacmoswezo cmaxHdapma.

L.2 BcnomozamensHoe o6opydoeaHue

TMpobbi 2a3a, 8 komopom codepxumcs KarenbHas XUOKoCMb U aspo3onu, ombupaiom yepes Kanneynosumens unu
cernapamop, npedHasHaqetHHbie 0na omoenetus xudkocmu neped nocmynneHuem npobe! 2asza 8 npoboombopHuUK. Cxe-
Mbl ycmpouicmea Karnneynosumens u cenapamopa rpusedeHsl Ha pucyHKax 5 u 6.

L.3 Memoduka om6opa npo6

Ans ombopa npob 2asa npucoedurumenstbil wmyuep npoboombopHol mpybku ycmaHasnuearom neprneHOUKy-
NIAPHO K ocu mpy6onposoda. NpoboombopHyro mpybKy npucoeduHaom K 8x00HOMY eeHmurnio Kanneynosumens. lpu 3a-
KPbIMOM 8bIXOOHOM 86HMUME Karneyrnoaumens 4epes omkpbimbil HUXHUG eeHMUIIb NpoOysarom Kanseynosumesns U
cucmemy ¢ nocmeneHHsIM 60CCMaHos8neHuem 0asneHus 8 Hem 0o 0aeneHus 8 moYyke ombéopa. lpu ycmaHosusweMcs rno-
CMOSAHHOM 0asneHuu U memrepamype K 8bIX00HOMY 86HMUSIO Karneynosumerss NoOKYaom KoHmeuUHep, ycmaHaenu-
gaeMblIll 8 8epMUKaNLHOM MOMIOXEHUU.

Bxo0Hol korey, npob6oom6bopHOL uHUU NPUCOeOUHAIOM K 8epxHeMy eeHmuImo koHmelHepa. podyeky ocyuwie-
cmensaom obbemom 2asa, cocmaensowumM He meHee dem 10-kpamubili 06bem KoHmeliHepa npu pacxode easa
2—3 OM3/MUH NPpU MOTHOCMbBI0 OMKPLIMOM 8EPXHEM U YacmUYHO OMKDPLIMOM HUXKHEM 8eHMUNE. 3aKpbi8arom HUXHUU
8eHMUb KoHMelHepa, 8sipasHusarom dasrieHuUe 8 Hem 8 medyeHue 1—2 muH 0o daenenusi 8 Mecme ombopa, 3aKpbieardm
MONIHOCMbO 8EPXHUL 86HMUNE KOHMeLHepa U 8eHmuris Ha npoboombopHol nuruu. Oceob0due 00HY U3 HAKUOHbIX 2aeK
npo6oomb6opHol nuHuu, copaceigarom 0asneHue U 0mcoeOUHSIoM KoHmedHep.

KoHmeliHep ripogepsirom Ha 26pMemu4YHOCMb 1004epeGHbIM 02PYXeHUeM seHmunel 8 cocyd ¢ 80000 unu obmei-
NIUBAHUEM pacmeopoM MOKWez0 cpedcmea. BeHmuiiu 8bicyLuUaom U 3aKkpbi8arom npedoxpaHumersHbiMU Kofinakamu
(ealikamu).

lpoby mapkupyrom 8 coomeememauu ¢ 12.5 Hacmoswezo cmarndapma.
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TMpunoxernue M
(o6s13amenbHOe)

Memoduka om6opa npo6 npupodHO20 2a3a U3 CKEaXKUH, MPOMbICII08bIX C60PHbLIX JIUHUL,
annapamos, pesepeyapos xpaHeHus 2a3a u opyaux o6bekmos

M.1 Mpo6oomb6opHbie nuHuu U NPOo600MOOPHUKU

Obwue mpebosaHus k Po60oMEOPHBIM NUHUSM U3I0XeHb! 8 9.2 Hacmosilwezo cmaxHGapma.

lpu om6ope 2asa u3 nuHUl HU3K020 dasneHus OorycKkaemcs ucrons3oeams mpybku u3 cmekna no FTOCT 25336,
nnacmmacc rno FOCT 19034, keapua, hapghopa, kKomopsie COeOUHSOM 8CMbIK Myghmamu U3 ghmoporinacma unu rnonusu-
Hunxpopuda.

[ns ombopa 2a3a us konoduyes, wypgos u Opyaux mecm, 26e Hem u36biIMo4YHO20 8asneHus, 0orycKkaemcs npuMe-
HAMBL mpybku u3 2ubkux nnacmmacc no FOCT 19034, umerowux HUSKYH NMPOHULUAeMOCMb U HE peazupyrouux ¢ 2a30M.

Obuwue mpebosaHus Kk nPoboombopHUKaM U3oxeHsl 8 9.7 Hacmosiujez20 cmaHdapma.

[pobsi 2a3a nod ammocgbepHsimM OasneHuem ombuparom 6 2a3ossie nunemku mo FTOCT 18954.

M.2 BcnomozamensHoe o6opydosaHue

Lns omb6opa npob u3 UCMOYHUKO8, 0asrneHue 2a3za 8 KOmopbkix HEA0CMamoyYHo Onsa nPooOyeKu U 3arofHEeHUs KOH-
meliHepos, UCoNb3yrm py4HbIe 8aKyyMHbIe unu Opyaue Hacochl.

M.3 Mecmo omé6opa npo6

Mecmom ombopa ripob u3 2a308bIx CK8aXLH Cr1y»kum rpo6oom60pHbsIi 8eHMUMBL UNU MaHOMemPUYecKul wmyyep
C PEOYUKYUOHHBEIM 88HMUIIEM, YCMAaHOBNEHHBIM Ha 20/108Ke CK8aXKUHbI LU 8biKUOHOU NUHUU (hoHMaHHOU apmMamypsl,
unu 8 8bIKUOHOU nuHUU 3ampy6bss.

Mecmom om6opa 2a3a 2a30KOHOEHCaMHBIX CK8aXXUH, darouux 08yxchasHbIl TOMOK, Cryxum npoboombopHbIi 8eH-
murb, yCmaHo8NeHHbIl Ha 8bix00e 2a3a U3 riep80o20 riocrie ckeaxuHsl ceriapamopa. [1poby xudkocmu ombuparom u3 eeH-
murnsi, yCmaHOBMeHHO20 Ha YPOBHEMEpe.

[pobei 2a3a U3 ckeaxkuH omBupParm MoILKO 8 IPOUECCEe HerpepbIBHO20 2a300bMeHa nnacm-ycmee, kozda docmu-
2aemcsi MakcuManbHoe rnpubnuxeHUe K yCrosusM, Npu KOmopbix Ha 3aboe ckeaxuH u GhoHMaHHouU apmamype He npouc-
X00UM CKOIMIEHUS XUGKOCMU U 8 CKBAXXUHY HE BHOCAIMCS XUMUYECKUE PeageHmel.

Mecmom ombopa npob u3 2a3onposada, MPOMbICII08020 U MEXHON02UYECKO20 KOMIeKmopa CIyxum wmyuyep,
CHabXeHHbIl 3aropHBIM 86HMUNSM, UU MAHOMeMPUYECKUl wmyyep, pPacronoxeHHsill 8 8epxHell yacmu 20pU30oHmMarns-
HO20 y4acmka unu Ha 8epmukanbHoM yyacmke mpybonpoegoda.

Mecmom ombopa npo6 2a3a u3 annapamoe CryXXUum 8eHMUMb, YCMAaHOBMEeHHbIU Ha 8bix00HOM mpybornposode
OCHOB8HO20 MTOMOKa 2a3a 603MOXHO brke k cenapamopy. ITpobsr ombuparom rpu yemaHo8UBLUXCSA MEXHOMNO02UYEeCKUX
pexumax pabome! annapama.

M.4 Memoduka om6opa npob6

M.4.1 Om6op npo6 e kKoHmeliHeps! MPOBOASAM 8 COOMBEMCcMmaUU C MemMOOUKamU, U3MIOXEHHbIMU 6 NpunoxeHusx D,
E F.

Tpu ombope npob 6 koHMeliHepb! U3 06BLEKMOE8 ¢ OasreHUeM 2a3a HUXKE amMOChepPHO20 110 MemoduKaMm nPUoxe-
Huti D u E 8 cxembl ombopa npob exnroyarom Hacoc 0 co30aHusi Heobxodumoeo nepenada 0asneHus.
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