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Mpeaucnosune

1 NOArOTOBJNEH TexHWYeckum KOMUTETOM MO crangaptusauun TK 241 «lneHkn, Tpy6bl,
OUTUHIY, NNCTBI U APYIME U3AENUA U3 NNacTMacc» Ha OCHOBE COOCTBEHHOrO ayTEHTUYHOrO nepesoaa Ha
PYCCKMI A3bIK CTaHAapTa, YKasaHHOro B NyHKTE 4

2 BHECEH Texnunuyeckum komutetom no crangaptusauum TK 241 «Mnexku, TpyObl, (PUTUHIU, NUCTLI
U Apyrue u3aenus us nnacrMacey

3 YTBEPXXOEH W BBEQEH B AEVNCTBWE Mpukasom degepanbHOro areHTCTBa no TEXHUHECKOMY
perynupoBaHuio u metponorum ot 17 gekabpa 2013 r. Ne 2316-cT.

4 Hacrosiwmii crangaapT SBNSeTcAa MOAUMPUUMPOBAHHBLIM NO OTHOLLEHUIO K MeXAYHapoaHOMY
craHgapty NCO 17455:2005 «TpyGonpoeoabl u3 nnacrMmacc. MuorocnoiiHble Tpybbl. Onpeaenexue
KucnopoaonpoHuuaemoctn Tpybel ¢ BapbepHbim cnoem» (ISO 17455:2005 «Plastics piping systems —
Multilayer pipes — Determination of the oxygen permeability of the barrier pipe»), Bknioyas TexHu4eckyto
nonpaeky 1 Cor.1:2007, nyTem BHECEHUS] TEXHUYECKUX OTKITOHEHUN, KOTOPbIE BbIAENEHbI B TEKCTE KYPCUBOM
C Nnoa4vepKnBaHnem CrroLUHOW FOPU3OHTaNbHOM YEpPTON; MyTeM BBEAEHWUA AONONHUTENLHOrO pasgena 2,
ccbinok, ¢pas, cnoe, MokasaTenen, BKIIOYEHHbIX B TEKCT AnNs yyeTa noTpebHOocTel HauMOHamnbHOW
3KOHOMUKM Poccuiickoin depepaumm U 0COGEHHOCTEN HALMOHANbLHOW CTaHAApTU3aLuW, BbIAENEHHbIX B
TekcTe KypcmBoM. OGBACHEHME YKa3aHHbIX N3MEHEHWUI NPUBEAEHO BO BBEAEHUU K HACTOSILLIEMY CTaHAapTy.

TexHuyeckas nonpaBka K YKa3aHHOMY MEXAYHapOAHOMY CTaHAapTy, MNpUHATas rMocne ero
ochmumansHoi nNybrnmkauumM, BHECEHA B TEKCT HACTOsLLEro CTaHAaapTa U BbigeneHa ABOMHOW BEPTUKANbHOM
NWHWEN, PacronOXXeHHON Ha NonAX OT COOTBETCTBYIOLLEro TEKCTa.

ConocTaBneHne CTPYKTYPbl HACTOSILLEro CTaHaapra €O CTPYKTYpOW NPUMEHEHHOr0 B HEM
MEXAYHapPOAHOro craHaapTa nNpuBeaeHo B AONOMHUTENBHOM NPUOXeHun JA.

5 BBEJIEH BINEPBbIE

lpasuna npumeHeHuss Hacmosweao cmaHdapma ycmadoerneHbi 6 FTOCT P 1.0—2012 (pasden 8).
UHebopmayusi 06 UsMEeHeHUSIX K HacmoswemMmy cmaHlapmy nyobnukyemcs 6 exe200HOM (110 COCMOSAHUIO Ha
1 AHeaps mekyuwjea2o eo0a) UHOPMaYUOHHOM yKazamerne «HayuoHnanbHblie cmaH0apmbly, a ochuyuanbHblll
MeKCcm U3MEeHEeHUL U nonpasoKk — 6 eXeMecsYHOM UHGOPMaUuUOHHOM ykasamerne «HayuoHanbHbie
cmaHOapmebly. B cnyyae nepecmompa  (3aMeHbl) UnU  OMMEHbI  Hacmoswezo cmaHdapma
coomeemcmeyioujee ysedomneHue 6ydem ornybnukoeaHO e bnuxaliweMm 6bifnycKke UHGHOPMaYUOHHO20
ykazamens «HauyuoHaneHble cmaHdapmebi». Coomeemcemeyiowas uHgopmauusi, yeedoMneHue U mekcmnl
pasmewyaromes makxe 8 UHhopmayuoHHOU cucmeme obuwie20 nosb308aHus — Ha oguyuanbHOM calime
®edepanbHO20 azeHmMemea Mo MEexHUYECKOMY pea2ynuposaHulo u memposnoauu e cemu UHmepHem
(gost.ru)

© CraHnagaptundopm, 2014

Hacroawwmi craHaapT He MOXET ObiTb MOMHOCTBLIO UM YAaCTUYHO BOCNPOM3BEAEH, TUPAXMPOBAH U
pacnpocTpaHeH B KauecTBe oduumManbLHOro msganus Ges paspeweHuss defgepanbHOr0 areHTcrTsa no
TEXHUYECKOMY PErynmpoBaHUIO U METPOSIOTUU
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BBepeHune

MexayHapoaHbiii ctaHgapt MCO 17455:2005 paspaboraH TexHudeckum komutetoM UCO/TK 138
«MnactmaccoBble Tpybbl, UTUHIM U apmaTypa ANA TPAHCNOPTUPOBAHUSA TEKYYMX cpeay, nogkoMuteTom MK
5 «O6wwume ceoiictBa TPYO, PMTUHIOB 1 apMaTypbl U3 NACTMACC M UX KOMMEKTYoWmMX. MeToabl UCNbITaHUiA
U OCHOBHbI€ TeXHu4Yeckue TpeboBaHnsay.

HacToawwuii ctaHgapt moaucmuymuposaH no oTHowweHuto kK MCO 17455:

- NyTEM BHECEHUS TEXHUYECKNX OTKIIOHEHWIA:

1) B 6.8, 6.9 N3MEHEHblI XapaKkTepUCTUKM TOYHOCTM AATUYMKOB TeMnepaTypbl BOAbI W BO3AyXa €
0,05°C po 0,5°C B CcBA3K C OTCYTCTBMEM HEOOXOAUMOCTU TAKOW TOMHOCTH;

2) B 4.8 1 ganee no TEKCTY paclumpeHa obnactb NPUMEHEHUS TPYD M COEANHUTENbHbLIX 3NEMEHTOB,
UCMOSIb3YEMbIX B 3aMKHYTOW CUCTEME, nyTeM BBeaeHuss 0600LieHHON OopMynNUPOBKU:  «TPYObI
KMCNOPOJOHENPOHMLIAEMON KOHCTPYKLIMU» BMECTO CMOB: «TPYObl U3 HEpXKaBEKLWEN CTanm», YTo No3BONUT
TaKke NPUMEHsITb TPyObl, HaAMpUMep MHOrocnoiHbie P Tpybsl no NOCT P 53630-2009, sensiowmecs
KMCNOPOAOHENPOHMLAEMbIMK, Bnarogapsa WCNONb30BaHUI B kKayecTBe GapbepHOro crnosi antoMUMHMEBOMN
donbru, a Takke TpyObl U COEAUHNUTENbHLIE SMEMEHTBI U3 APYTUX MaTepUanos;

- NyTeM BBEAEHUS JONONHUTENLHOro pasaena 2 «HopMaTUBHbIE CCbINKUY;

- NyTeM BBEAEHUS [JOMNOSIHUTENbHbLIX (UMW  MUCKMIOYEHUs)) pa3 M CroB, YTOUHSIIOLETO W
NOSICHSAIOLLIErO XapakTepa, nokasartenen:

1) B pasperne 8 4ONONHUTENbLHO yKa3aHa TeMnepaTypa KOHAMLMOHUPOBAHUA U UCKNIOYEHbI CNOBA «B
COOTBETCTBMM CO CTaHJapTOM Ha u3genue», T. K. B CTaHaapre Ha u3fenue Temnepatypa U Bpems
KOHOWLIMOHMPOBAHMA HE YyKa3aHbl, @ BPeMA KOHAMLMOHUpOBAHMSA yctaHoBneHo no FOCT 24157-80,
KOTOpbIi B yacTu Tabnuuel 2 cootsercteyet UCO 1167,

2) 7.2 pononHeH cceinkoi Ha FOCT P UCO 3126 B yactu onpeaeneHus pasmepos 06pasua;

3) B 4.9 TEepMWH «nOTOK», KOTOPbIA HE OTPaXaeT CYWHOCTb MEeTOAa, 3aMeHEH Ha TEPMUH
«KMCNOpoAONPOHULAEMOCTb Y.

McnpasneHsl owmbkn UCO 17455: B paspene 6 (npumevaHue 2) BMecTo nokasartens 1 /M’ nomKeH
BbiTb 1 Mr/M> B 12.2 CObiNKa «MNO dopmyne (5)» 3ameHeHa Ha «no cdopmyne (4)»; B pasgene 13,
[mepeuncnenue h)] napaMeTp p; 3aMeHeH Ha p, (Tak Kak OH B pasaene 5 He yKasaH W HUI4E B TEKCTE He
BCTpe4aeTcs).
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(ISO 17455:2005)

HAUUWOHANbHBLINU CTAHAAPT POCCUMNCKON PEAEPALUM

TPYBOMPOBOAbLI U3 NNACTMACC

MHorocnoiHble TpyObl
OnpeaeneHne KMCNOPOAONPOHNLIAEMOCTH TPYD ¢ 6apbepHbIM Crnoem

Plastics piping systems. Multilayer pipes. Determination of the oxygen permeability of the barrier pipes

Hata BBeaeHuna — 2014—06-01
1 ObnacTtb NpUMMeHeHun

Hacroawmin ctaHgapT ycTaHaBnuBaeT ABa MeTOAA OnpeaeneHus KUCNOPOAONPOHMLIAEMOCTU
MHOFOCMOWMHbIX NNAaCTMacCcoBbIX TPYO ¢ 6apbepHbIM crnoem: guHammudeckun (Metog 1) u cratmdeckuin (Metoa
II). Oba MeToga JalT O4MHAKOBbLIE pe3ynbTarbl. BbIGOp METOA4A UCNBITAHMSA HE NPUHLIMNUANEH, OHAKO B
CTaHZapTe Ha u3genue MOXeT OblTb PEKOMEHAOBAH KOHKPETHbLINM METOA.

2 HopmaTuBHbIEe CCbINKU

B racmosuwem cmarn@apme ucronb308aHbl HOPMamuUeHble CCbifiKu Ha cnedyrouwue cmanHdapme:

FOCT 24157-80 Tpybbr u3 nnacmmacc. Memod onpedeneHua cmolikocmu npu NMOCMOSAHHOM
8HymMpeHHeMm OasneHuu

TOCT P UCO 3126-2007 Tpybonpoeodsi u3 mnnacmmacc. [lnacmmaccosbie 351EMEHMbI
mpyb6onposoda. OnpedeneHue pasmepos

MpwumedyaHwue — [Ipu none3ogaHuu Hacmoawum cmaHdapmom UenecoobpasHo nposepump Oelicmeue
CCbINIOYHbIX CcmaHOapmos & UHGOpMaUUoHHOU cucmeme obwie2o Monb3osaHus — Ha ogpuyuanbHoMm calme
@eldepanbHo20 aseHmMcemea 10 MEXHUYECKOMY peaynupoeaHuio U Memponoauu & cemu VHmepHem unu o
©Xe200HOMY UHChOpMaULUOHHOMY yKasamenio «HauyuoHaneHble cmaHdapmbly, Komopbil onybnuKkosaH 1o COCMOSHUIO
Ha 1 sAiHeaps mekywe2o 200a, U MO 6bIMycKaM eXeMeCAYHO20 UHGHOPMaULOHHO20 yKkazamensa «HayuoHanbHbie
cmaHOapmbly» 3a mekyuwull 200 Ecnu 3ameHeH CCbinoYHbIll cmaHdapm, Ha komopbil daHa HedamupoeaHHas CCbliika,
mo pekomerHdyemcs ucronb3osamp Oelicmeylouyio 8epcuio 3moeo cmaHlapma ¢ y4emoM 8Cex 8HeCeHHbIX 8 aHHYyI0
8epculo UaMeHeHul. Ecnu 3ameHeH CcCblNnoYHbill cmaHdapm, Ha Komopbill OaHa OamupoeaHHas ccCblika, Mo
peKoMeHOYemcs Ucnonb308ame 8epCUi0 3M020 cmaHdapma C yKa3aHHbIM eblie 2000M ymeepxdeHus (MpuHamus).
Ecnu nocne ymeepxdeHus Hacmosiujeeo cmaHdapma & CCbifloyHbll cmaHdapm, Ha komopbill daHa damupoeaHHas
CCblNIKa, GHECEHO U3MEeHeHue, 3ampaausaloujee MoNoXxeHue, Ha Komopoe OaHa CCblIKa, MO 3MO MONOXEeHUe
pexkoMmeHOyemcs npuMeHamb 6e3 ydema 0aHHO20 USMeHeHUS. Ecnu ccbinoyHblli cmaHdapm ommeHeH 6e3 3aMeHbl, mo
11oN10)KeHUe, 8 KOMopoM OaHa CChiliKa Ha Heeo, peKoMeHOyemcsa NpuMeHsmb & yYacmu, He 3ampasueatouell amy
CCbIIKY.

3 CywHoCTb MeToaa

CyLHOCTb MeTOAA 3aKni4yaeTcsl B onpeaeneHun KonuyecTBa KUCnopoaa, KoTopbi audhcyHaupyet
yepes CTEHKY UCNbITYEMOro obpasua B TPAaHCNOPTUPYEMYIO CPeAY B 38f1aHHbIX YCITOBUSIX.

YBenuyeHne KonuyectBa KUCNopoaa onpeaensalT B 3aMKHYTOM CUCTEME, COCTaBHOW 4acTbio
KOTOPOI SIBMAETCA UCMbITyeMbIi obpasel. Kucnopog MoXeT nocTynartb TOSNbKO Yepe3 CTEHKY UCMbITYEMOro
obpasya. Takum oOpaszoM, yBenuUEHUE COAEpPXAHUA KUCNopoaa B 3aMKHYTOW CUCTEME SABMSIETCS
cneacrTeuemM OYHKLMOHUPOBaHUS BapbepHOro ¢nos ucnbiTtyemoro obpasua.

MpumeyaHue — CuuTaeTcs, UTO KUCNOPOA HENPEPLIBHO NPOHUKaET Yepes 6apbepHblil Croi.

M3paHue opuunanbHoe
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4 TepMmuHbI U onpegeneHus

B HacTosillemM cCTaHAapTe MNPUMEHEHbI  CREAYIOLIME TEPMUHbI C  COOTBETCTBYIOLLMMM
onpeaeneHnaMu:

4.1 mHorocnonHan Tpy6a (multilayer pipe): Tpy6a, cocrosiLasi u3 crnoes pasnuyHbIX MaTepuarnos.

4.2 MmHorocnoHaa M Tpy6a (multilayer M pipe): MuorocnoiiHasa Tpyba, cocrosw@asa u3
NONMUMEPHBLIX CII0EB U OAHOTO unu 6Gonee cnoes metanna.

MpumevaHue — MonUMepHbIe CroU AOMKHBI COCTaBNATL He MeHee 60 % o6LLell TONLUHBI CTEHKN TPYGbI.

4.3 mHorocnowHaa P Tpy6a (multilayer P pipe): MHorocnoitHas Tpyba, cocrosiuiasa us asyx u 6onee

NONUMepPHbLIX CIOeB.
4.4 BHyTpeHHUI cnoi (inner layer): Cnoii, KOHTAaKTUPYIOLLMIA C TPAHCMIOPTUPYEMOI XUAKOCTbIO MK

rasom.
4.5 HapyxHbIl criol (outer layer): Croii, noaBepraioLLmiicsl BO3AEWCTBUIO OKpYXXaloLL el cpeabl.
4.6 npomexyTouHbIi cnow (embedded layer): Cnoii mexxay HapyXHbIM U BHYTPEHHUM CIOSIMU.

n pumMedaHune — Bo3amoxHo Hanmune 6onee 4eM O0AHOro MPOMEXYTOYHOIo CIos.

4.7 OapbepHbt cnou (barrier layer): Cnoi, npegHasHauyeHHbl ANA NPEAOTBPALLEHUS UMK
CYLLECTBEHHOIO  CHWXXEHUSI  KOMMYecTBa  KMCNopoaa, MoCTynalowero 4epe3 CreHky TpyObl B
TpaHCcnopTMpyemyio Boay.

Mpumeyvanune — [Ana MHorocrnonHblx P Tpy6 BapbepHbli Croii, kak NpaBuno, He SBMAETCA KOHCTPYKLMOHHBIM.

4.8 3aMKHyTas cuctema (closed system): Cucrema, BKMOvaoLLas mpy6bi
KUCNIOPOOOHENPOHUUAeMOl KOHCMPYKUUU, COEAWHEHUsi, KpaHbl, a TaKke WUCNbITyeMblii obpaseu, u
ofecneynBatoLLas NOCTyNneHne KNCnopoaa ToNbKO Yepes CTEHKY MCnbiTyemoro obpasua.

4.9 kucnopodonpoHuuaemocms (oxygen permeability): TPOHUKHOBEHME KMUCROpoda uepes
GapbepHblit cnom Tpyobl.

5 Obo3HauyeHuns

Abarr — NAOLLAAb HAPYXKHOI MOBEPXHOCTH 6apbEePHOro Criosi, M

Cox t — KOHLEHTpauma kucnopoaa B BoAe B MOMEHT U3MEPEHUs, r/M3;

Fox — KNCNOPOAONPOHULIAEMOCTb, BbIPAXXEHHAsA B KONWYECTBE KUCNOPOAA, NpoLUeLero Yyepes
eanHuly nnowaan (6apbepHOro crnos) B 4ac, vM?-y;

T — Temnepartypa ucnbitanua (40°C unu 80 °C), °C;

Vapp — 00bEM 3aMKHYTON CUCTEMbI, 3@ UCKITIOYeHneM o0beMa ucnbiryemoro obpasua, M>;

Viipe — 00BEM HCTIBITYEMOrO 06pasua (B Buae otpeska Tpyobl), M>;

dp, — HapYXHbIN AnameTp 6apbepHOro Crnos, MMm;

de— HOMUHATNbHbIA HAPYXKHbBIA AUAMETP UCTLITYEMOro 006pa3ua, 3asiBNEHHbIN U3rOTOBUTENEM, MM;

d; — BHYTPEHHUI AnameTp ucnbiryemoro obpasua (Tpyost), Mm;

/ — anuHa ucnbityemoro obpasua, M; N

P2 — CTaHaapTHoe aTtmocdepHoe aasneHue (1000 m6ap npu 20°C), 6ap *;

Prin — aTMOCPEPHOE AaBNEHUE B KOHLE UCTbITAHUSA, 6ap;

Pinit — aTMOC(hepHOe AaBrneHne B Hayane ucnbitaHus, 6ap;

t — NpoAOMKUTENBHOCTb UCNBITAHUA, Y;

Bpr — NONPaBoOYHbIN KO3PPULMEHT BRUAHUA aTMOCepHOro Aasnenus (6espasmepHbin);

[
f GE,fin
n — obLiee KONMUYECTBO KUCNOPOAA NO UCTEUYEHMIO LLIECTU YacoB, T;
— obLyee KONUYECTBO KUCNOPOoAA B BOAE, HAaXoAsLLIelcs B TpyDe nepea Ha4anom UCNbITaHus, T;
Rox tot — CKOPOCTb NPOHMKHOBEHUS KUCNIOPOAA Yepes CTeHKY TpyObl, /4 (TexHuveckasa nonpaska
ISO 17455:2005/Cor. 1:2007).

"1 6ap=0,1 MMa = 10°Ma; 1 MMa = 1 H/MM>.
2
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6 Annaparypa

WcnbitatensHas ycTaHOBKa AOSMKHA BKNIOYATh HMKENEPEYNCIIEeHHbIE OCHOBHbIE 3SIEMEHTDI.

MpumMmeyaHusa
1 Temnepatypa ucnbiTaHus (40 °C unu 80 °C) gomkHa bbITk ykaszaHa B cTaHAap Te Ha usgenue.
21ppb=1 Mrim>.

6.1 TepmoLwukad, cnocoGHbIi noaaepxuBatb MOCTOSHHYIO Temnepatypy (40 = 0,5)°C w/unu
(80 £ 0,5)°C.

6.2 3amkHyTas cucrtema, coctoAwan u3 mpy6 Kuc/iopoQoHenpoHuuaeMol KOHCMpPyKUuuu,
CcoeauHeHuN, KpaHoB (TONbLKO AnA Metoaa ll), 3arnywek, u BKIovaloLwas ucnbiTtyeMolii obpasey,.

6.3 BoaouupKynsiLMOHHbIN Hacoc NPOU3BOAUTESILHOCTLIO B npegenax oT
0,15 80 0,5 gM°/MuH.

6.4 [laTunk KOHLEHTPaLUM KWUCMOPOAA, CMOCOGHLIM (PYHKLUMOHUPOBATL npu TemnepaTtype (40 *
0,5)°C w/unu (80 + 0,5)°C, ananasoHoM uamepeHus ot 1 ppb 4o 20 ppm .

6.5 MaHomeTp agnanaszoHom nsamepenus ot (1 £ 0,1) ao (4 + 0,1) Gap.

6.6 BapomeTp aAnana3oHoM namepenus ot (965 + 1) ao (1035 + 1) mbap.

6.7 PotrameTp ananasoHomM uamepenus ot (0,15 £ 0,05) ao (0,5 £ 0,05) AM/MUH.

6.8 [latunk Temnepartypbl BOAbl, CNOCOOHbIN (OYHKLMOHMPOBATL Npu Temneparype (40 £ 0.5)°C
n/vnun (80 £ 0.5) °C.

6.9 Oatumk Temnepatypbl BO3ayxa, CnocobHbIM (OYHKUMOHMPOBaTL Npu TeMmnepartype (40 £ 0.5°C
n/unn (80 £ 0,5)°C.

6.10 Peseppyap (repMETUYHbIA NO OTHOLUEHUIO K MPOHUKHOBEHMWIO KUCAOpoaa) ANA NOAroTOBKU
BOAbI C KOHUEHTpauuein kucnopoga < 10 ppb (HOMUHaNbLHO HE CoaepKaLlen KUCNopoa).

MpumedaHue — Kak npaBuno, yaaneHue KUCnopoda s Bogbl OCYLLECTBAAIOT NyTeM 6ap6oTMPOBAHNSA a30TOM
WNK € UCNOMb30BaHNEM afcopBUPYHOLLUX SMEMEHTOB.

6.11 Cpeaa ucnbITaHWA — AeMOHU3MpoBaHHasi Boaa ¢ pH 7 (aemuHepanu3oBaHHas BOAa).
6.12 Perucrpatop (rpadmyeckuin camonucer, WAM KOMMbIOTEP), CMOCOGHLIM  3anucCbiBaTb
KOHLUEHTpaUMIO KUCIOpoAa Kak PyHKLUIO BPEMEHM.

7 UcnbiTyeMbi o6pasel,

7.1 KonuyecTBO UCNbITYeMbIX 06pasLoB

Ecnu He yCTaHOBNEHO MHOE, UCNLITaHUE NPOBOASAT HA OAHOM obpasue.

7.2 MoagroToBKa

CBoboaHasa AnuHa UcnbITyemoro obpasua aomxHa 6bitb (20 £ 0,5) m.

McneiryeMblii o6pasel, NoAroTaBnNuBalOT B COOTBETCTBUM C UHCTPYKLIMEN M3rOTOBUTENS, NPUHUMAas
BO BHUMaHME MUHUMAanbHYIO CBODOAHYIO ANUHY.

CBoboaHasaA ANUHA MeXAy 3aXMMaMU, TakK XKe Kak U BHYTPEHHUI AuameTp McnbiTyemoro obpasua,
[OMKHbI ObITb U3MEPEHbI U BHECEHBbI B MPOTOKON. 3mu pa3mepbl  onpedensiom e coomeemcmeuu ¢
FOCT P UCO 3126.

8 NpeaBapuTensHoe KOHOULMOHUPOBaHUE

O6paseL, noasepraloT NpeaBapuUTENbHOMY KOHAULMOHUPOBAHUIO 1IpU KOMHamHoli memnepamype
(23 + 5)°C.

Ecnu B COOTBETCTBYIOLLEM CTaHAapTe Ha u3genue BpeMsi KOHAMLIMOHUPOBAHUS HE YKa3aHo, TO
BPEMSl KOHAULMOHWMPOBAHUA B 3aBUCMMOCTM OT TONLMHbI CTEHKM BbiOupaiwT no FOCT 24157 (3.3,
Tabnuua 2).

: EanHnybl nsmepenus ppb (an,q'1)» n ppm (MnH'1) NPUMEHAIOT B HacTosALLEM CTaHAapTe ANA B3aUMOCBA3MN C ApYruMu
cTaHaaptamun. B cucteme CU obbeMHble [ONU BblpaXaloT Kak KOMWYECTBO MMUKPOMUTPOB B NWUTpe (MKI/N) vnu
anbTepHaTUBHO Kak 10°®, Unn kak npoLeHTH Mo o6beMy (% 06.).

3
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9 KannbpoBka UcnbITatesfIbHOM YCTaHOBKU

9.1 MoaknioyaloT 3aMmkHYTYl0 cuctemy 6e3 ucnbiryemoro obpasya K AaTyuMKy KOHUEHTpaumu
KUCNOpPOAAa M HacoCy.

9.2 YaansioT ny3blpbky BO3ayXa, KOTOPLIE NONanyu B CUCTEMY NpU 3anofiHEHUN €€ BOAON.

9.3 OCyLIéeCTBﬂﬂIOT LUMPKYNSILMIO BOAbI B 3aMKHYTOM CUCTEME C MAKCUMManbHbIM OOBLEMHBIM
pacxoaom 0,5 AM“/MUH yepe3 pe3epByap C L€NblO MOATOTOBKM BOAbI C KOHLEHTPAUMEN KNCNOpPOAa MEHee
10ppb.

MpumeyaHue — 1 AMS/MMH =0,0016 m/c.

9.4 TNpouecc NOAroTOBKM BOALI OCTAHABMMBAIOT, KOrAa AATYMK MOKa3bliBAET MOCTOSIHHOE 3HaYeHue
KOHL|eHTpauumn kucnopoga B BoAe.
9.5 Mo ucreyeHum He meHee 15 MUH Npouecc kanMBpPoBKM OCTAaHABNUBAIOT.

10 MoAaroToBKa K UCNbITAHUIO

10.1 YcTaHOBKa ucnbiTyeMoro obpasua

10.1.1 MNoacoeauHSIIOT UCNbITYEMBIN 0Gpa3sel K 3aMKHYTON CUCTEME C UCTONb30BAHNEM
COOTBETCTBYIOLLUX COEANHEHUI KUCITIOPOOOHENPOHUUAEMOU KOHCMPYKUUY.

10.1.2 3aMKHYTYIO CUCTEMY 3aNOSHAIOT BOAOW M yAansailoT BCe Ny3bipbku BO3ayxa.

10.1.3 YcraHaBnMBalOT HEO0bXoAMMBbIE TEMNEPATYPY U AaBNEHKE.

10.2 Ypanenue kucnopoaa

10.2.1 Ncnonb3yAa pe3epByap, Yepes 3aMKHYTYIO CUCTEMY OCYLLECTBAISIOT LMPKYNALUUIo
noAroTOBIIEHHOW BOAbI C KOHLUEHTpaumen kucnopoaa < 10 ppb.

10.2.2 Liupkynauuio oCTaHaBnNMBAIOT, KOrga 4aTyuk NokasbiBaeT coaep)kaHne kucnopoga B Boae Ha
ypoBHe < 220 ppb (220 mkr/n) ana Ttemnepartypbl ucnbitaHna 40°C unu < 100 ppb (100 Mkr/n) anA
TemnepaTtypbl ucnoitaHua 80°C.

MpuMedaHue — MNoka 3HaUEHUE KOHEUHON KOHLEHTPALMN KUCNOPOAa HAMHOTO MeHbLLE 3HAaYEHUS ero
pacTBOPVUMOCTH B BOZE, YKa3aHHONM B NPUNOXeHUN A, ABWKYLLYIO CUIY NEPeHOCa KUCTIOPOAA MOXHO paccMaTpuBaTh Kak
NOCTOSIHHY0 BEMNUMHY.

11 NMpoBeaeHUe UCNbITaHUA

11.1 O6wue Tpe6oBaHun
Ons onpeaeneHns yBenuyeHus CoaepxaHus KUCRNopoaa NPpUMEHSIOT ABa pasHbiX MeToaa: Metoa | u
metoa ll.

MpumevaHune — Npu meTose | Boga LUMPKYNUpyeT B Npouecce UCMbITaHUA, a npu MeToae |l oHa HenogBuXHa.

11.2 OuHamunueckuit metoa ucnbitauus (meroa l) (Cm. pucyHok 1)

11.2.1 B 3aMkHyTOM cucTemMe noAAEepXMBAIOT LMPKYNAUMIO BOAbl C MNOCTOSIHHLIM OOBLEMHbIM
pacxogom He Gonee 0,5 AM/MUH (6e3 gononHuTenbHOM NoanuTku). Mpu 3TOM NOAAEPXMBAIOT TEMNEPATYpy
BOZbl M OKpY)KaloLLero BO3ayxa B npejenax 3agaHHbix 3HaveHui. MogaepxmsaloT Heobxoaumoe aaBneHue
BOAbI B 06pasue.

11.2.2 Mcnonb3ys AatyuMk KOHLUEHTPaLWM KUCNOpoAa, HENPEPbIBHO M3MEPSIOT KOHLEHTpaLUIo
Kucnopoga B BoAe.

11.2.3 Mo ucreyeHun 1 4 HAYMHAIOT M3MEPATb KOHLEHTPALMIO KMCNOpoaa B BOAE B 3aMKHYTOM
cucreme.

MpumevaHune — B TedeHne 5 4 ckopoCTb USMEHEHUSA KOHLIEHTPALMK KUCNOPOAa B BOAE B 3aMKHYTON cUCTeMe
ABMAETCA NOCTOAHHOW (CTagma 2 Ha pucyHke 1).

11.2.4 Mpoueaypy no 10.2 NOBTOPAIOT Nepea KaxkabiM U3MEPEHNEM.

11.2.5 KucnopoaonpoHMLaeMocTb Foy BBIMMCNAIOT TONbKO NPY YCMOBUM, YTO ANA TPEX
nocnedosamersbHbIX U3MEPEHNI Ha OOHOM 0bpa3ye 3HaYeHU CKOPOCIMU NMPOHUKHOBEHUS Kucnopoda Yepes
CMEHKY mpybbl Ry 1ot HA cTagun 2 (PUCYHOK 1) umeloT pas3bpoc B npeaenax 5%.
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X- Bpems t, 4; Y- KOHUeHTpaums kicnopoga, rvid 1. cragus 1
2- ctagya 2, 3- crtagusa 3
MpumeyaHune - [pu rpacuyeckom npeacTaBfeHNN 3aBUCUMOCTU YBE/IMYEHUS KOMMYecTBa Kucnopoga ot
BPEMEHW, KakK MNOKa3aHO Bbllle, BbIAENANT TPU pasHble cTaguu. Ha cTagum 2 CKOpOCTb YBESIMYeHUs cofepxaHus
Kucnopoga noctosiHHa. Ha ctagum 3 OCTUTHYTa MakcuMasibHas pacTBOPUMOCTb.

PucyHok 1- YBenuyeHne KOHUEHTpaLuunW Kucnopofa B 3aMKHYTO cucteme - metoq |

11.3 Ctatuyeckun metof ncnoiTaHna (metog Il) (cm. pucyHok 2)

11.3.1 nMocne BbINOMHEHNUA npouedypsl no 10.2.2 (korga UWPKYNALUMA BOAbl OCTAHOBJ/IEHA)
3aKpblBAKT KpaHbl C 06enx CTOPOH MUCAbITyeMoro o6pasya, 4To6bl U301MPOBATL €r0 OT 3aMKHYTO CUCTEMBI
(obecneynBas repMeTUYHOCTD).

[na ncknwyeHns BO3IMOXHOCTM BO3HWKHOBEHWS Bakyyma NepBbIM 3akpbiBalT KpaH Ha Bbixofe, a
3aTeM - Ha BXoje.

11.3.2 NMopggepxusawT Temnepartypy BOAbl 4 OKpyxalwlero so3gyxa B npejenax safaHHblX
3HauyeHuit. MogfepxmnBaT HEOOX0AMMOE AaBfeHNEe BOAbI.

MprvmeuaHue - Boga B o6pasle B NpoLecce NPOBeeHUs UCMbITAHUSI HAXOAUTCS B HEMOABWKHOM COCTOSIHUU
1 He OGHOBASIETCS.

11.3.3 Buifepxusatot obpasel B Te4eHue 6 4, yTobbl faTb BO3ZMOXHOCTbL KMCNOpoay
npoang pyHanposaTh B BOAY B 06pasye.

11.3.4 Mo ncteyeHnn 6 4 OTKPbIBAKOT KpaHbl C 06enX CTOPOH MCNbITYEMOro obpasua n nogatwT BOAy,
HOMWHANbHO He COoAepxallylw Kucnopog (koTopas noctynaeT U3 pesepByapa), 4epes Tpyoby.

11.3.5 V3mepsawT obuee KONMYECTBO KUCAOPOAA B BbITECHEHHOW BOAE AAaTYMKOM KOHLEHTpauuu
kucnopoga.

MpumevaHna

1 Bopga, nocTtynatouian u3 pesepsyapa, BolTeCHAET BOAY U3 obpasua.

2 Ha pucyHke 2 KOHLUEHTpauua kucnopoga npeacrtaBfeHa kak (yHKLMA BpemMeHu, a
WHTErpupoBaHne NONyYeHHO! KPUBOW NO3BONSAET onpefennTb 06U ee KONNYECTBO KUCNOpoda, npoweglwee
yepes gartuunk.

11.3.6 Mpouepypy no 10.2 NOBTOPSAT Nepes KaxAblM USMEPEHUEM.

11.3.7 Bbluucnenne kucnopogonpoHul,aemoctm Fox npoBOJAT TONbKO MNPU YCAOBUU, uTO Tpu
nocnefoBaTeNbHbIX U3MepeHUs 06l ero koaumyecTsa kucnopofa B o6beme BHYTPeHHel BOAbl HA OLHOM
obpasue nMewT pa3bpoc 3HavyeHunit B npegenax 5%.
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X - Bpemsa t, 4; Y- KOHUeHTpaumsa kvicnopoda, r’vi3
PucyHok 2 - KoHueHTpaumsi kucnopoga B 3aMKHYTOW cucteme - meTog |l

12 O6paboTka pe3ynbTaTtoB

12.1 [AwvHamuyeckuii meTtogd (metog I)
BblyncnaioT naowagb HapyXHoil NoBepxHOCTM GapbepHoro cnos Abuy M:, no dhopmyne
_ Trd-b
barr_T7huw,
rae /- anvHa ucnbiTyemoro obpasya, M;
cfb- HapyXHblii guameTp 6apbepHOro CNos, MM.
BbluncnsaoT BHYTPEHHNA 06beM ucnbiTyemoro obpasua lppe M3, no dpopmyne
nid?
p,pe 4 106 _
rae /- anuHa ucnebiTyemoro obpasya, m;

d, - BHYTpPEHHWii guameTp ucnbiTyemoro obpasua, MM.

BblUNCNAT CKOPOCTb NMPOHUKHOBEHUS KUCMOPOAa Yepes CTeHKY Tpy6bl, r/u, no opmyne

_ Vpipe’ﬂt Yapp

N OX.tot “
. 3. 1
roe |/ppe- o6bem ncnbiTyemoro obpasua, M-,
Vap - 06beM 3aMKHYTON cucCTeMbl, UcKAyas o6beM ucnbiTyemoro obpasya, m3;
t- NPOSONXKMTENbHOCTb UCNbITAHNA, Y;
Cox.f - KOHLEHTpauua kucnopoda B BOAE B MOMEHT U3MepeHus, rim3.
(TexHnyeckas nonpaBka I1SO 17455:2005/Cor. 1:2007)
BbluncnsaT nonpaBoyHbll KO UYNEHT BAUAHNA aTMOCcepHOro gasneHna Brno dopmyne
R Pitiit + Pfm
"Pro_ 2pa ,
rae Pinit - aTMocthepHoe faBneHne B Hayane ucnbiTaHusa, bap;

N OXt

O

@
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Pfin - aTmocthepHoe faBneHWe B KOHUE WCNbITaHus, 6ap;
pa - cTaHaapTHoe aTmoctepHoe gaBneHnne (1000 m6ap npu 20 °C), 6ap.
BbluncnaT kKMCNOPOAONPOHMLaEMOCTb 6apbepHOro cnos Fox, r/M2 4, no popmyne

- M g
J.—ox /{:Le F’pr (5)
rae fivtot - CKOpOCTb MNPOHWKHOBEHMS KWCNOPOAA uYepe3 CTeHKy Tpybbl, BblYMCNEHHAA

no gopmyne (3), ri;

Nbarr - nnowagb HapyXHOW NOBEPXHOCTN GapbepHOro cnof, M:;

(3or- nonpaBoYHbIA KOIP D ULNEHT BAUAHUA aTMOCEPHOTO JaBNeHUS.

BblUMCNAT KNCNOPOAONPOHMLAeMOCTb 6apbepHOro cnos 3a cytku Foxday, mMr/m2cyt, no
thopmyne
Tok,day ~24000Fn 6)

12.2 Ctatnyecknit metog (metog I)

MpumMmeuyaHue - VIHTerpupoBaHue KpMBO/ Ha pUCYHKe 2 MO03BOJISIET ONpPeAennTb O06Liee  KoNn4ecTBo
KC/opoZa BO BCEM OGbEME BbITECHEHHOW M3 TpyObl BOAbl, NpoLlleAlleil Yepes AaTuvK KOHLEHTpauwu KuUC/IopoAa.
MonyyeHHoe 3HauyeHne OTHOCAT K Nowaan 6apbepHOro ciosi TpyGbl U BPEMEHU WCTbITAHWS, MPU 3TOM NPUHUMAIOT BO
BH/MaHWe Kone6aHus faBneHus.

BbluncnsaoT obljee KONNYeCTBO kucaopoaa B Tpy6e no ucteyeHun 6 4 ,, , T, no qpopmyne

J 02bs — Ormn | OHOillt
R Jo )

W fin o
r,qezjo - oblwee KONMYeCTBO KNCNopofa B BOAe, HaxofsAlwelica B Tpybe nepef Havanom
WCnblTaHuA, T.
BbluncnaT naowaab HapyXHo NOBEPXHOCTN GapbepHOro cnos -“barr- M:, no opmyne
n _ Ttldb

barr_Tnno ()]

rae /-onuHa ncnbiTyemoro obpasya, m;
db- HapyxXHbI guameTp 6apbepHOro cnos, MM.
BblUNCNAOT BHYTPEHHMIA 06beM ucnbiTyemoro o6pasya lpjpe M3, no popmyne
_ nld?
‘PP —4 w106 0)
rae /-oAuHa ncnbiTyemoro obpasya, m;
d\ - BHyTpeHHuWiA guameTp McnbiTyemoro obpasua, MM.

BbluncnaT nonpaBoYHbIi KOIDPULNEHT BAUAHNUA aTMOC epHOro gaBneHusa “pr no gopmyne (4)
p Pin* + Ptin
Ipr 2pst
roe pinit - atmoctepHoe faBfieHWe B Havyaae ucnbiTaHus, 6ap;
Pan- aTmocdepHoe faBneHue B KOHLe WcnbiTaHus, 6ap;
pa - cTaHAapTHoe atmoctepHoe fasneHue (1000 mb6ap npu 20 °C), 6ap.
BbluncnsaioT KMCAOPOLONPOHNLaEeMOCTb 6GapbepHoro cnoa Fox r/m2u4, no opmyne
1

DX = ( ° :
il) 2,abs Ppr (10)

raoe Jo "a 5- obwee konM4yecTBO kucnopofa B Tpybe no ucteyeHun 6 u, r;
/Abar —nnowaAb HapyXHOW NOBEPXHOCTM 6apbepHOro cnos, M:;
t- NPOAOMKUTENBHOCTL UCNBITAHUSA, Y;
(Bpr- NONPaBOYHbIA KOS DULUNEHT BANAHNUA aTMOCHEPHOr0 faBNeHMS.
BblyncnaT KUCIOPOAONPOHNLAEMOCTL 6APLEPHOTO CNOA 38 CYTKN Foxciay, MI/M CYT, no hopmyne

~,day = 24000Fak (11)

7
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BbMMCNSAOT KCIOPOAONPOHULIAEMOCTL 6apbEPHOro Cros 3a CYTKW, OTHECEHHYHO K 06beMy Bofbl B
VCMbITYeMOM 06pa3Lge Fops, IM-CyT, N0 diopmyrne

p _ X arr

vol yT
\pipe 24, (12)
roe Fox- KMCNOpPOLONPOHULAEMOCTb 6GapbepHOro cnos, riM2y;
JIkT - Mol HapY)XHON NOBEPXHOCTU GapbEPHOTO Cros, M2,
Lioe- 06beM McnbmyeMoro obpastia, M3.

13 T1poTOKON UCnbITaHMA

MPOTOKON MCTIbITaHWS O/DKEH COLEPXaTb:
a) CCbKy Ha HaCTOSALLMIA CTaHAAPT;
bg MO/HYH0 XapaKTEPUCTUKY MCMbITYEMOA TPYObl, OT KOTOPOiA Obll OTOGPaH MCNbITyeMbIii 06pasell,
BK/IHO4asA WU3rOTOBUTENA, TN MaTepuasia, pasmep, UCTOYHUK MOCTYIVIEHUS U [pyrve BaxHble JaHHble, Moy
Ha M4,
C) pa3mep VCrbITyemoro obpasLia;
YCOBYS UCTbTaHuS;
€) BbMVC/IEHHbIe 3HaYEHUS;
f) niobble BUOYIMbIE NOBPEXAEHNS
meTog, vernbmanus (| wm l);
h) BCe 3HauMMble napameTpb! (pirt, pnPa, e, Bpemst UCTbTaHia 1 ap.);
i) pe3ynbTarbl UCTIBITAHISA (Fox, Foxday, FOQ);
j) nobble (hakTopbl, KOTOpbE MOMYT OKasaTb B/MSHME HA pPesy/bTar WCMbiTaHusA (Takve Kak
HenpeaBiaeHHbIe CUTYaLM WM YCIIoBUS paboTbl), HeykasaHHbIe B HACTOSLLEM CTaHaapTe;
K) mary npoBefieHns VCTibITaHms.
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MpunoxeHue A
(cnpaBouHoe)

3aBUCUMOCTb PAaCTBOPUMOCTM KMCIIOpPOAA B BoAe OT TeMMNeparTypbl

3HayeHMss  pacTBOPUMOCTH kucropoga B BOAEe  Npu  napuuancHoM  AaBrieHuun

0,18 6ap B 3aBMCMMOCTM OT TeMnepaTypbl NpeacTaBneHbl B Tabnuue A.1.

Tabnuua A.1 — PacTBOPMMOCTb KMCIopoaa Kak pyHKUMSA TemnepaTtypbl T

T, °C PacTBOpPMMOCTbL KUCTOPOAA, 1/M°
20 8
30 6,5
40 55
50 5
60 4
70 3
80 2,5
MpumevaHue — [Npu OTCYTCTBUM AaHHLIX O TeMNepaTypax aKcrnyaTaLumn, peKoOMeHaYyoTCes
criegytolme 3aHavyeHus Temnepartypsbl:
- Ana Tennblx nonos — 40°C;
- AN oTonuUTenbHbIX cuctem — 80°C.




FOCT P 55911-2013

Mpunoxenune JA
(cnpaBouHoOe)

ConocTaBrieHUe CTPYKTYPbl HACTOALIEro CTaHAapTa Co CTPYKTYPOM
NPUMEeHEeHHOTO B HEM MeXAYHAapO4HOro cTaHaapTa

Ta6nuuya JA.1

CTpyKTypa HaCTOSILLETO CcTaHAapTa

CTpyKTypa MeXayHapoAHOro cTaHgapra
NCO 17455

1 O6nactb npumeHeHust (1)

1 O6bnacTtb NpUMEHEHUA

2 HopmaTtunBHbIE CCbITKK (<)

3 CywHocTtb mMeToaa (2)

2 CywHOCTb MeToaa

4 TepmuHbl 1 onpegenenus (3)

3 TepMuHbl 1 onpeaeneHus

5 O6osHa4eHus (4)

4 O603HaYeHUs U CoKpaLleHUs

6 Annapartypa (5)

5 Annapartypa

7 UcnbiTyembin obpasel (6)

6 VcnbiTyemblin o6pasey,

7.1 KonuyecTtBo UcnbiTyemMbix 06pa3uos (6.1)

6.1 KonnyecTBo ucnbiTyembix 06pasLos

7.2 MoproToBka (6.2)

6.2 NoaroTtoBka

8 NpeaBapuTenbHoe KOHANLMOHUpoBaHue (7)

7 MNpeaBapuTernbHOE KOHAULIMOHUPOBAHWE

9 KanubpoBka ucneltatenbHOW yCTaHOBKM (8)

8 KanubpoBka ucnbltatenbHOW YCTAHOBKU

10 MoaroToBka K UcnbiTaHuto (9)

9 MoAroToBKAa K UCMbITAHUIO

10.1 YcraHoBka ucneityemoro obpasua (9.1)

9.1 YcraHoBka ucnelityemoro obpasua

10.2 Ypanexue kucnopoaa (9.2)

9.2 YganeHue kucnopoga

11 Mposeaexne ucnbitaHua (10)

10 MeToauka nu3amepeHus

11.1 O6wme TpebosaHus (10.1)

10.1 Obuwue TpeboBaHus

11.2 OvHamu4yeckunini MeTog ucnblTaHua (METOA
I) (cM. pucyHok 1) (10.2)

10.2 AuHamunyeckuii meToa ncnbitTaHua (metog I)
(cM. pucyHok 1)

11.3 Ctatuyeckuin MeToa ucnoeitaHusa (metog II)
(cm. pucyHok 2) (10.3)

10.3 Cratuueckuin MeToa ucnbitaHua (Metog II)
(CM. PUCYHOK 2)

12 ObpaboTka pesynbraTtoB (11)

11 OGpaboTka pe3ynbTaToB

12.1 OuHamuyeckuin metoa (metoa I) (11.1)

11.1 Ounamudeckuin metoa (metog I)

12.2 Ctatudeckuin metoa (Metoa I1) (11.2)

11.2 Cratudeckun metoa (metop II)

MpunoxeHne A 3aBMCMMOCTb PacTBOPUMOCTHU
KMcnopoga B Boe OT TEMneparypbl

Mpunoxexne A 3aBUCUMOCTb paCTBOPUMOCTU
KMcnopoaa oT Temnepartypbl

Mpunoxenue JA (cnpasoyHoe) ConocTaeneHune
CTPYKTYpbl HACTOsILLEro craHaapTa Co CTPYKTYpPO#
NPUMEHEHHOTO B HEM MEXAYHAPOAHOTO
cTaHaapra

MpumeyaHue — Mocne 3aroNoBKOB pa3Aenos, NoApasferoB HaCTOALLEro cTaHAapTa B ckobkax
npuBefieHbl HOMepa aHarnoru4HbLIX UM pasgenos (NoApasfenos) MEeXAyHapOAHOro cTaHaapTa

10
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YK 621.643.4:678.5:073-2:006.354 OKC 23.040.20
83.140.30

KnioueBble cnosa: TpybonpoBoabl M3 MNacTMacc, MHOTOCNONHble Tpybbl, TPyObl C GapbepHbIM Croem,
KMCNOpOAONPOHULIAEMOCTb
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