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Mpeancnosue

1 NOArOTOBJIEH HekomMmepveckuM napTHepcTBOM «HauMoHanbHaa accoumauusa BOAOPOAHON SHep-
retukn (HIM HAB3) Ha ocHOBe nepeBoaa Ha PYCCKUIN SI3bIK aHMMOSA3bIMHOW BEpCUMM CTaHAapTa, YKa3aHHOro B
nyHkTe 4

2 BHECEH TexHuuyeckum KOMUTETOM MO cTaHaapTusaumm Ne 29 «BogopoaHbie TeXHONornm»

3 YTBEPXOEH W BBEQEH B JENCTBUE [lMpukazom deaepanbHOro areHTCTBa N0 TEXHUYECKOMY
perynuposaHuio u metponoruu ot 24 nious 2013 r. Ne 184-cr

4 Hacroawmi craHaapt uaeHTuyeH mexxayHapoaHomy craHaapty UCO 13985:2006 «>Kuagkuin Bogo-
poa. TonnueHble 6aku ansa Ha3emHoro TpaHcnopta» (ISO 13985:2006 «Liquid hydrogen — Land vehicle fuel
tanksy, IDT).

Mpu npuMmeHeHn HaCTOALLEro CTaHaapTa PEKOMEHAYETCA CNONb30BaTb BMECTO CCbINNOYHbIX MeXayHa-
POAHbIX CTaHAAPTOB COOTBETCTBYIOLUME UM HALMOHASbHBIE U MEXTOCYAAPCTBEHHbIE CTaHAAPTLI, CBEAEHUA O
KOTOpPbIX NPUBEAEHDbI B AONONHUTENBHOM npunoxeHuu JA

5 BBEJEH BINEPBBIE

6 NMEPEN3OAHUE. Anpenb 2019 1.

lMpasuna npumeHeHus Hacmosweao cmaHlapma ycmaHoeneHb! 8 cmambee 26 ®edepanbHoz20 3aKoHa
om 29 uwoHs 2015 2. Ne 162-03 «O cmaHnOapmu3auuu e Pocculickoli ®edepayuuy». NHgpopmayus o6
UBMEHEHUSX K Hacmosauwemy crmaHOapmy rybnuxkyemcs 6 exe200H0M (110 COCMOAHUI0 Ha 1 aHeaps meKyuiezo
eo0a) uHopmMayUOHHOM yKasamerne «HayuoHanbHbie crmaH0apmbly, a ohuluaribHbIll mekem u3MmeHeHul
U 110MpasoK — 8 €KeMeCSYHOM UHOPMaUUOHHOM yKkasamene «HauyuoHanbHblie cmaHOapmbi». B cnydae
nepecmompa (3ameHbl) unu omMeHbl Hacmosuieeo cmaHdapma coomeemcmeyrouwee yeedomieHue bydem
onybuKkoeaHo 6 bnuxalilueM 6biNyCKe EXEeMEeCAYHO20 UHGOPMaUUOHHO20 yKasamerns «HauuoHarnbHbie
cmaHOapmbly. Coomeememeyowjan UHgopmayus, yeedoMNeHue U MeKCmbl pa3Meualomces makke 6
UHhOPMaUUOHHOU cucmeme o6uee0 nonb30s8aHUs — Ha oghuluansHom calime dedepanbHo20 azeHmemea
10 MEXHUYECKOMY peaynuposaHuio U Memposioeuu 8 cemu YiHmepHem (www.gost.ru)

© IS0, 2006 — Bce npaBa coxpaHsaoTcs
© CranaaptuHodpopm, opopmnenue, 2014, 2019

Hacrosiumin craHaapt He MOXET GbiTh MOMHOCTLIO MU YaCTUYHO BOCNPOU3BEAEH, TUPAXKUPOBAH U pac-
NPOCTpaHeH B Ka4ecTee 0hmumansHOro nsganus 6es paspelwenus deaepanbHOro areHTCTBa No TEXHUYECKO-
My PErynupoBaHuioO N METPONOTuM
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BBeaeHue

TonnueHble 6aKI/I, OnncaHHbIe B HaAcToALWEM CTaHaapTe, npeaHasHavyeHbl ANnA XpaHEeHUA CXUXKEeHHOro
BOAOPOAa Ha BOPTY AOPOXHbIX TPAHCMNOPTHbIX CPEACTB.

Hacroawwii ctaHgapT noArotToBreH TEXHUYECKMM KOMUTETOM NO cTaHaapTusauumn TK 29 «BogopoaHble
TexHonornn. OH MAEHTUYEH MeXayHapoaHoMy ctaHaapty I1ISO 13985:2008 «>Kuakuint Bogopos,. TonnueHble
6aku Ans Ha3eMHbIX TPAHCMNOPTHLIX cpeacTB» («Liquid hydrogen — Land vehicle fuel tanks»), pazpaboraHHo-
ro MexxgyHapogHon opraHusauueii no crangaptudauun (MCO), TexHuyeckum komutetom ISO/TC 197 «Bogo-
POAHbIE TEXHOMOTNNY .

NCO obpawaer BHUMAHWE, YTO HEKOTOPbIE SfIEMEHTLI CTAHAAPTOB MOTYT ObITb 3NEMEHTAMM NATEHTHbIX
npas. MCO He Bosnaraet Ha cebsa OTBETCTBEHHOCTb 3a naeHTudurkayuo nboro nubo BCcex TakoBbIX NATEHT-
HbIX Npas.
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HAUWMWOHANBbHBIN CTAHOAPT POCCUMNCKOWN PEAEPALUUMN

XUOKUX BOOOPO[,
TonnuBHbIe 6aKu AN Ha3eMHOro TpaHCcNopTa

Liquid hydrogen. Land vehicle fuel tanks

Dara BBegeHua — 2014—01—01

1 ObnacTb NpUMeHeHuUsA

Hacroawmi craHaapt ycraHaenueaet TPeGoBaHNA K TOMMMBHLIM CUCTEMAM JOPOXKHbIX TPAHCMOPTHBLIX
cpeacTs, paGoTaloLLMX Ha XULKOM BOAOPOAE, a TaKXe METOAbI MCMbITAHWI AN NOATBEPXKAEHUS HE0BX0AMMO-
ro ypoBHsi 6€30NaCHOCTY, CBA3AHHOIO C PUCKaMM BO3HUKHOBEHUS NOXapa U B3pbIBa.

HacroaLmi ctaHaapT NPUMEHSIETCS! B OTHOLLIEHUM TOMMMBHLIX CUCTEM, NPEAHA3HAYEHHbIX A1 UCMOMb-
30BaHUA B Ka4eCcTBe GOPTOBbIX CUCTEM XPaHEHMS BOAOPOAA Ha aBTOMOBUMAX.

2 HopMmaTuBHbI€e CCbINKU

Cnegytowme craHaapTbl HEOBX0AUMBI NPU NPUMEHEHUW HACTOAWEro crtaHdapra. [ina A4atupoBaHHbIX
CCbINOK MPUMEHAETCA TOMbKO yKazaHHOE usgaHue. [ns HepatupoBaHHbLIX — nocnegHee usgaHue (Bknioyas
BCE NOnpaBku).

ISO 188:1998"), Rubber, vulcanized or thermoplastic — Accelerated ageing and heat resistance tests
(Kayuyk BYynKaHu30BaHHbIW UM TEPMONNACTUYHbIN. MICNbITaHNS HA YCKOPEHHOE CTapeHUe U TENSIOCTOMKOCTb)

ISO 1431-1, Rubber, vulcanized or thermoplastic — Resistance to ozone cracking — Part 1: Static and
dynamic strain testing (Kayuyk BynkaHU30BaHHbIW UM TEPMONSIACTUYHBLIA. CTOWKOCTb K pacTPeCKUBaHUIO Nnoj
AencreueM 030Ha. Yacrb 1. Onpegenenue gedopmauum B CTaTM4ECKUX U AUHAMUYECKMX YCNOBUAX)

ISO 2768-1, General tolerances — Part 1: Tolerances for linear and angular dimensions without indi-
vidual tolerance indications (Jonycku o6wme. Yactb 1. [lonycku Ha NMHElHbIE K yINoBble pa3mepsl 6e3 ykasa-
HUS AOMYCKOB Ha OTAENbHbLIE pa3Mephbl)

ISO 6957, Copper alloys — Ammonia test for stress corrosion resistance (Cnnasbl MeaHble. cnbiTaHus
B CpeJile aMMMuaka aAns onpeaeneHna CTOMKOCTU K KOPPO3uK Noj HanpshkeHnem)

ISO 9227, Corrosion tests in artificial atmospheres — Salt spray tests (UcnbiTaHua Ha kopposuio B
UCKyCCTBEHHON atMocdepe. UCNbITaHnA B CONAHOM TyMaHE)

ISO 13984, Liquid hydrogen — Land vehicle fuelling system interface (Bogopoa cxwkeHHbI. CTbiku
CUCTEM 3anpaBku TONNUBOM CyXONyTHLIX aBTOMOOUNEIA)

1ISO 21010, Cryogenic vessels — Gas/materials compatibility (KpuoreHHbie cocyabl — COBMECTUMOCTb
rasa c marepuanamm)

ISO 21013-3, Cryogenic vessels — Pressure-relief accessories for cryogenic service — Part 3: Sizing
and capacity determination (Cocyabl kpuoreHHble. OrpaHMYMTENN AaBNeHUA Anst paboTbl B KPUOTEHHbIX YCIOo-
Buax. Yactb 3. OnpeaeneHue pasmMepoB U BMECTUMOCTH)

1ISO 21014, Cryogenic vessels — Cryogenic insulation performance (Cocyabl kpuoreHHble. KpuoreHHas
n3onayuna)

1) 3ameHeH Ha ISO 188:2011.

UspaHue odpuumansHoe
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ISO 21028-1, Cryogenic vessels — Toughness requirements for materials at cryogenic tempera-
ture — Part 1: Temperatures below —80 °C (Cocyabl kpuoreHHsle. TpeboBaHus K BA3KOCTWU matepuanos npu
KpuoreHHou Temnepartype. Yactb 1. Temnepatypbl MuHyc 80 °C)

ISO 21029-1:2004, Cryogenic vessels — Transportable vacuum insulated vessels of not more than
1000 litres volume — Part 1: Design, fabrication, inspection and tests (Cocyabl kpuoreHHble. NepeHoCHbIE C
BaKYYMHOW n3onsiumen cocyabl EMKOCTbIO He 6onee 1000 n. Yactb 1. KOHCTpyKUUS, U3FOTOBNEHUE, KOHTPOIb
N UCNbITaHUS)

ISO 23208, Cryogenic vessels — Cleanliness for cryogenic service (KpuoreHHble cocyabl — Yucrorta
KPWUOTrE€HHbIX CINy>0)

3 TepMmuHbI U onpeaeneHus

B HacTosiLiemM cTaHaapTe NPUMEHEHb! CNneayroLmMe TePMUHbI C COOTBETCTBYIOLLMMU ONpeaeneHUsIMu:

3.1 apmartypa (accessory): Y3nbl 1 YCTPOWCTBA, 3aKpenfeHHble HENOCPEACTBEHHO HA BHYTPEHHEW UNnn
BHELLHeN obonoyvke TonNnNMBHOro 6aka, HanNpuMep knanaH copoca gaBneHus, OTCEYHON KnanaH, obparHbii
KnanaH unu MHAUKaTop YpPOBHS.

3.2 cuctema ynpasneHua Bbinapusanmem (boil-off management system): Cucrema, KOHTpONUpyto-
Lias BbiNapuMBaHWE rasa B HOPMarbHbIX YCIOBUAX.

3.3 paBneHue paspbiBa (burst pressure): [lJaBneHue, KOTOPOE BbI3bIBAET paspbiB FEPMETUYHOIO CO-
cyaa, noABepraeMoro AaBfeHuto B X04e paspyLLaioLLEero UCNbITaHUS.

3.4 pacueTHasa Temneparypa (design temperature): TemnepaTtypa BHYTPEHHEN 0BONOYKM, BHELUHEN
060Mn04YKN U BCEX APYrMX AONONMHUTENbHbLIX NMPUHAANEXHOCTEN, HA OCHOBE KOTOpOW pa3spabarbiBatorcs pabo-
YMe YepPTEXU U NPOBOASATCA PacHeTbl U PU3NYECKME U3MEPEHUS, HanpuMep, oobema.

3.5 TonnuBHbIN 6ak (fuel tank): Cocya, ucnonb3yemblii 4NA XpaHEHUS KPUOTEHHOTO BOAOPOAA.

3.6 cuctema npeobpasosanua eogopoaa (hydrogen conversion system): Cuctema ans npeobpaso-
BaHWSA BOAOPOAA B COCTOSIHME, COOTBETCTBYIOLLE YCMOBUAM NOTPeOneHus.

3.7 HeponycTUMBbINA AMana3oH OTKNOoHeHus (impermissible fault range): [Onana3oH gasneHus, B rpa-
HMLAX KOTOPOro BO3MOXKHbI HEXENAaTeNbHbIE MPOABNEHUS (CM. NPUMOXeHUe A).

3.8 BHYTpeHHsAsA o6onouka (inner tank): Yactb TonnuBHOro 6aka, B KOTOPON COAEPXKUTCA XKUAKUIA BO-
aopoga.

3.9 unaukarop ypoBHA (level gauge): YCTpoWCTBO, KOTOPOE U3MEPSET YPOBEHL XXMAKOIO BOAOPOAA B
TonnuBHOM Gake.

3.10 makcumanbHO gonyctumoe padouee gasnenue; MAPO (maximum allowable working pressure,
MAWP): MakcumanesHoe paboyee gasrneHue, npu KOTOPOM KOMMOHEHTbLI UMM CUCTEMA MOTYT HOPMarbHO pa-
6oTate 6€3 NoBpeXAEHUs, B TOM yncne 6e3 yTeuku u gedopManmm, KOTopoe ABMSETCA OCHOBOW ANs onpeae-
TNIEHUs1 NPOYHOCTU PacCMaTpPUBaEMOro KOMMOHEHTA.

3.11 HopManbHbIN padouuni auanasoH (normal operating range): [uanaszoH AaBNeHUN, yCTaHOBMNEH-
HbIA ANg napaMeTpoB TEXHOMOIMYECKOro npouecca (CM. NpunoxxeHue A).

MpumeyaHue—[na BHyTpeHHel 060M04KM HOpManbHEIA pabounii AuanasoH AaBneHWs HaxoguTca B guana-
30He oT 0 MMa go 3HauyeHus cpabaTbiBaHUS OCHOBHOrO kranaHa copoca AaBreHus, KoTopoe paBHo unu meHee MOPM
BHYTPEHHe 060MoyKH.

3.12 HapyxHas o6onouka (outer jacket): BHeluHsA YacTb TONNMBHOIO 6aka, KoTopas BkNovaeT B cebs
BHYTPEHHIOI 000MOYKY U CUCTEMY €€ U3OMALUN.

3.13 BHewHee aasneHue (outer pressure): [asneHne, BO3AENCTBYIOLLIEE CHAPYXXM HA BHELLHIOWO Mo-
BEPXHOCTb BHYTPEHHEN UNW BHELLUHEN 060M0oYKN.

3.14 ponycTumbiA auana3oH OTKIMOHeHuA (permissible fault range): [manasoH gaeneHus mexay
HOpManbHbIM pabo4yMmM AnanasoHOM M HeAOMYCTUMbIM ANANa30HOM OTKIOHEHUS (CM. NPUMOXEHMUE A).

3.15 paBneHue (pressure): dusnyeckas BenuUMHa NoKasbiBaloLLaa NPeBbILLEHNE 3HAYEHUS AaBMEHNSA
OTHOCUTENbHO aTMOCKEPHOrO, €CIU HE OroBapUBAaETCH UHOE.

3.16 TennoBaa aBTOHOMHOCTb (thermal autonomy): Bpemsa 6e3gpeHa>kHOro xpaHeHus npu Bo3pac-
TaHWM AaBneHus BO BHYTpeHHeN obonodyke ot 0 MIMa npu Temneparype kuneHus sogopoaa (MuHyc 253 °C)
ao MApPLO.

[l puMmedvyaHune — TennoBas aBTOHOMHOCTb ABMAETCA Mep0|7| KavecTBa u3onauun TonnneHoro baka.



roCT P UCO 13985—2013

4 TpeboBaHus

4.1 OOwwue TpedboBaHUA

TonnueHbli Gak 1 ero apmarypa LOMmKHbI COOTBETCTBOBATL YCTAHOBIEHHbLIM NapameTpam JKcnyarauum
U ObiTe GesonacHbiMU. Bak AOMXEH BblAEPXMBATb OABNEHUE rA3a U OCTaBaTLCA FEPMETUYHBLIM, HE3ABUCH-
MO OT NPUIOMEHHBIX K HEMY MEXaHUYECKUX U TEMMEPATYPHbLIX HArpy30K, @ TakKe XMMUYECKUX BO3AECTBUIA,
onpeaeneHHbIX HAaCTOALLMM CTaHAapPTOM.

4.2 MexaHu4yecKkue Harpysku

4.2.1 BHyTpeHHee/BHellHee JaBrneHue
4.2.1.1 BHyTpeHHAs 060Mno4vka TonnmMeHOro 6aka
BHyTpeHHAs 060noYka AOMKHA MMETb KOHCTPYKLMIO, NMO3BOMAOLLYIO BbIAEPXMBATbL UCNLITATENLHOE
JaBneHue, paccuuTaHHoe no hopmyne
Piegt = 1,3 (MOPL + 0,2), )
rae P, — WUCNbITATENBHOE AABMEHUE, BbIpaXXeHHOe B Meranackansix (Mrla);
MOPLO — makcumansHO gonyctumoe paboyee gaBneHne BHYTPEHHErO 0aka, BblpaXXeHHOE B Meranackansx
(MMa).
BHyTpeHHAs o6onoyvka TonnueHoro 6aka u ero apmarypa AoSmKHbl UMETb KOHCTPYKLMIO, NO3BOMAOLLYIO
BblaepXnBaTb BHELLUHEE aaBneHue 0,2 MMa.
4.2.1.2 BHeluHnas o6ono4ka
BHelwHss o6onoyka AOMmKHA UMETb KOHCTPYKLMIO, NO3BONSIOLLYIO BblAE€PXXMBATb BHELUHEE AAaBNEHUE
0,2 MMa.
4.2.2 YckopeHus
4.2.2.1 Obwas nHchopmauus
TonnueHbIV 6ak u ero apmarypa A0JKHbI ObITb YCTAHOBMEHbI U 3aLMLLEHbI TaKUM 06pa3oM, YTOObI YCKO-
peHus, npuBeaeHHbie B Tabnuue 1, Mmornu ObiTb NOrnoLweHbl 6e3 NOBpeXaeHWin camoro TONNMBHOTO 6aka u ero
apMatypbl. He gonyckaercs ytedek BOgOpoaa Hapyxy.

Tabnuuya 1— YckopeHus

KaTeropuu TpaHCMopTHLIX CPeacTs YckopeHus

TpaHcnopTHble cpefcTBa kateropuit My n N, 20 g B HanpaBneHUu ABNXEHUS
8 g ropnsoHTanbHo-NepneHAuKynApHO HanpaBNeHUIo ABKEHUS

TpaHcnopTHele cpefcTBa kateropuit M, n Ny 10 g B HaNpaBnNeHUN ABWXEHNUSA
5 g ropusoHTanbHo-nepneHAnKyNIpHO HanpaBneHuto ABUXEHNS

TpaHcnopTHele cpeacTea kateropuii M; u Ny 6,6 g B HanpaBneHun ABMXEHUS
10 g ropu3oHTanbHo-NepneHAUKYNAPHO HanpaBneHUo ABUXEHNUS

KaTeropuu TpaHCnopTHLIX CPeACTB BKNOYatoT B ceba cneayiowyme Kputepuum:

- Kateropua My: TpaHcrnopTHele cpeacTBa AN NepeBo3KM NaccaXupoB, ¢ KOMHECTBOM MOCaA0MHLIX MECT He
6onee BOCbMU, He CUMTasA MecTa BOAUTENSA.

- Kateropua M,: TpaHcrnopTHele CPEACTBa, UCMOfb3yeMble ANA NepeBO3KU NaccaXupos, UMeloLWue, NOMUMO
MecTa BoauTens, 6onee BOCbMU MeCT ANS CUAESHUSA, TEXHUHECKN AONyCTUMas MakcMMarbHas Macca KoTopbIX He npe-
BbllLIAEeT 5 T.

- Kateropua Mj: TpaHcropTHble CpefcTsa, UCMoNb3yeMble AN NEepeBO3KN NaccaXupos, UMeNoLLMe, NMOMUMO
MecTa BofuTens, Gonee BOCbMW MeCT ANA CWAEHWUS, TEXHUYECKW AOMNYCTUMas MakcUMasibHas macca KOTOpbiX
npeBbIWaeT 5.

- Kateropua N, TpaHCnopTHbIe CPpefcTea, UCMONb3yeMble Ns NepeBo3kn rpy3oB N UMeEOLMe MakcUManbHyto
maccy He 6onee 3500 kr.

- Kareropua Ny: TpaHcnopTHble cpeacTsa, UCnonbayeMble NS NepeBo3KU rPy3oB U MMeloLWmue MakcuMasnbHyo
maccy 6onee 3500 «kr, HO He Gonee 12000 kr.

- Kateropua Ns: TpaHcnopTHele cpefcTsa, UCnonb3yeMble AN NepeBo3KN rPy3oB U UMEtoLUe MakCUManbHyo
maccy 6onee 12000 kr.
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4.2.2.2 BHYTPEHHAA U BHELLHAS onopa

MNpn BO3AENCTBMM YCKOPEHWUIA, ONpeaeneHHbiX B Tabnuue 1, HanpskeHne B OMOPHbLIX ANIEMEHTaX He
A0MKHO npesbiwarb 50 % npeaena NPOYHOCTU Ha paspbiB (R, BbIMMCNEHHOE B COOTBETCTBUU C MOAENbIO
JIMHENHOTO HanpPs>KeHUs).

Jonyctumoe HanpshKeHue B OMOPHbIX ANEMEHTaX MOXHO He BbIUMCMATb, €CNU UMEIOTCA NOATBEKAe-
HUSI, YTO OMopkl TONNMBHOrO Gaka obGecneunBaloT yCcKkopeHusl, npusesieHHble B Tabnuue 1, 6e3 kakux-nubo
CTPYKTYPHbIX MOBPEXAEHWNI BHYTPEHHErO 6aka unm ero onop.

4.3 TemnepaTypHble HanpsXKeHUA

4.3.1 PacuyeTHasa Temneparypa

PacueTHasa Temneparypa CTEHKM BHYTPEHHEN, BHELLHEW 000M0YKM U AONONHUTENbHBIX MPUHAONEXHO-
cTen gomkHa 6biTb 20 °C. Kpome TOro, BHYTPEHHASA, BHELHAS 00ono4vka u apmarypa AOMKHbl UMETb KOH-
CTPYKLMIO, MO3BOMSAIOLLYIO UM BbIAEMKUBATL TEMNEPATYPHbIN AXana3oH OT MUHUMANbHO BO3MOXHOW A0 Mak-
CUMAanbHOW BO3MOXHOW TEMMEPAaTyp, KOTOPbIE MOTYT UMETb MECTO B pearbHbIX YCIIOBUSIX SKCNyaTaLmu.

4.3.2 TemnepaTypa OKpyxawlen cpeabl

TonnuBHLIN GaK AOMKEH UMETb KOHCTPYKLMIO, MO3BOMSAIOLLYIO BbIAEPXKUBATL 3HAYEHUSA TemnepaTypsl
OKpy>KatoLLel cpeabl B guanasoHe ot MuHyc 40 °C go 85 °C. Ecnu TonnmBHbIN 6aKk MOXET ObiTb YCTAHOBIEH
pPSAOM C MCTOYHMKaMWU AOMNOMHUTENbHOro Tenna (Hanpumep, B ABUraTenbHOM OTCEKe TPaHCMOPTHOro cpea-
CTBA), TO B 3TOM CIly4ae TONMNMUBHLIA 6ak OIHKEH MMETL KOHCTPYKLUIO, MO3BONSAIOLLYIO BblAEpXKUBaTL TEMNE-
paTypy okpyxatowlei cpeabl 120 °C unu meHee, ecnm 3T0 060CHOBLIBAETCSH pacyeTaMu.

4.3.3 Pabovyasa temneparypa

HeobxoanmMo yuuTbiBaTb TEMNEPATYPHbIE HANPSKEHUA, BO3HUKHOBEHUE KOTOPbLIX BO3MOXHO B CUITY U3-
MEeHeHUs1 pabounx ycrnoBuii. BHYTpeHHsIA 060n04YKa u NpoUMe KOMMNOHEHTbI, KOTOPbLIE MOTYT KOHTAKTUPOBATh C
XUOKUM BOAOPOAOM, AOIMKHbI UMETE KOHCTPYKLMIO, NO3BOMAIOLLYI0 UM pabotaTte npu MuHyc 253 °C.

4.4 Matepuansbl

Martepunanbl TonnueHOro 6aka u ero apmarypa gosmxHbl 6biITb COBMECTUMBI C:

a) BOOOPOAOM;

b) apyrumu cpeaaMu U XuAKOCTAMMW, COAEPXALLMMUCH BHYTPWU TPAHCMOPTHOMO CpeacTsa (Hanpumep,
XnagareHTamu U KUCIOTON U3 akKymynsiTopa).

MpuMeyaHue — PekoMeHAaLUN NO YMEHbLUEHUIO BO3[eWCTBUS BOJOPOLHOIO OXPYNYMBAHWUS NPUBOAATCH B
npunoxeHuu B.

Martepuansbl, MCnonb3yeMble NpU HU3KUX TEMNepaTypax, AOIDKHbl COOTBETCTBOBATL TPeGOBAHMAM K
yAapHON BA3KOCTW, yCTaHOBNEHHbIM MCO 21028-1. B cnyyae HemeTannuyeckux marepuanos NpUrogHoCTb
ANs UCMOMb30BAHMA NPU HU3KMX Temnepatypax AOIDKHA MOATBEPXAATLCA 9KCNEPUMEHTANbHO, C YY4ETOM
YCMOBUIA 3KCnAyaTauun.

Matepuansl, ucnonb3yemblie Ans BHELUHER 000504KM, A0MKHbI 06ecnevmBaThb 3anTy CUCTEMbI U30NS-
Uun, a UxX yanuHeHne npu Temneparype >XXMAKoro asora AOSMKHO COCTaBNATbL KAk MUHUMYM 12 %.

He cneayer ao6aensatb Npunyck Ha KOPPO3uio Ansi BHYyTpeHHero 6aka. Takke He cneayet Ao6aensatb
MPUNYCK Ha KOPPO3UIO ANSA APYFMX NOBEPXHOCTEN, ECNU OHM 3aLLMLLEHBI OT KOPPO3UK.

B cnyuyae CBapHbIX COCY10B CBapHbl€ LUBblI AOMDKHbI UMETb CBOWMCTBA, SKBUBAINEHTHble CBOWCTBAaM,
yKasaHHbIM ANA OCHOBHOrO Marepuana, npu BCex Temnepartypax, KOTopbie MOryT UMETb MECTO B YCNOBUAX
aKkcnnyarauumu.

4.5 KoHCTpyKuus

4.5.1 YTBepxaeHne KOHCTPYKUUMU

KoHCTpyKUMA TONNUBHOTO Daka A0IMKHA BLIOMPATLCS B COOTBETCTBUM C BAPMAHTAMM, YCTAHOBNEHHbIMK
B 10.1 craHpapra UCO 21029-1:2004.

4.5.2 BHYTPEHHAN U BHEWIHAA 060I04YKH

Ecnu Tun TonnueHoro 6aka BbiOpaH He B COOTBETCTBUM C BapuaHToM no 10.1.3 MCO 21029-1:2004, 1o
KOHCTPYKLUMA BHYTPEHHEN U BHELUHEW 0DONOYKM AOMDKHA COOTBETCTBOBATh BCEM KOHCTPYKTOPCKUM OCOGEH-
HOCTAM, ycTaHoBneHHbiM B 10.3 MCO 21029-1:2004. Ecnu KOHCTPYKUMA YTBEPXKAEHA B COOTBETCTBUU C Bapu-
aHTom no 10.1.3 UCO 21029-1:2004, To B 3TOM crny4ae OyayT NPUMEHSITbCA UCKMIOYEHUS], YCTAHOBMEHHLIE B
10.1.3 'CO 21029-1:2004.

MpumensioT obwme gonycku MCO 2768-1, ecnu He OroBapMBaeTCst UHOE.
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4.6 Usonauuna

4.6.1 O6wme TpeboBaHUA

Cuctema u3onAUMK, yCTaHaBNMBaeMasi Ha TONNMMBHOM Gake, AOMDKHA COOTBETCTBOBATL TpeboBaHMAM
nCoO 21014.

3a ucknioYeHMeM yyacTkoB KnanaHoe cOpoca AaBrneHus, B HOPMarbHbIX pabounx ycrnoBusx He Aomny-
ckaerca 06pa3oBaHue NbAa Ha BHELWHEW CTEHKE TOMNMMBHOrO baka.

Mpu BO3A€iCTBMM OTHA B COOTBETCTBUM C 5.3 TENnoBasi aBBTOHOMHOCTb TONMMBHOTO 06aka, OCHALEHHOro
cpeacTBaMu BakyyMHOMW U30MSLUMKM U 3aLLMUTHLI OT BO3AEWCTBUSA MNamMeHn (eCnm TakoBble UMEIOTCS), AOSMKHA
COCTaBNATb HE MEHEE 5 MUHYT.

M3onauma apmarypbl 4OMmKHA NPeAoTBpaLLaTh OXMKEHWE BO3AyXa, HAXOASLWErocsl B KOHTAKTe C BHELL-
HUMU NOBEPXHOCTSIMU, ECIIU HET CUCTEMBI COOpa M UCNAPEHNS CKKEHHOrO Bo3dyxa. Mpu ucnonb3oBaHum
TaKoi CMCTEeMbI MaTepUarnbl AONONHUTENBHbLIX MPUHAANIEXXHOCTEN A0MMKHBI ObITb COBMECTUMBI C aTMOChEpO,
oforaLueHHON kucnopoaom, B coorsetctaumn ¢ UCO 21010.

4.6.2 Masonornorurenu/abcopoeHTbl

Fasonornotutenu/abcopGeHTbl, pearvpyiolime ¢ BbIXOASALLMMU BOAOPOAOM U/Unun BRarow u razoobpas-
HbIMU 3arpsa3HUTENAMU U3 aTMOCKEPLI, MOTYT UCMONMbL30BATLCA ANA NOAAEPKAHUA BaKyyma U U30NALUNOHHBIX
CBOWCTB.

4.7 Apmatypa

4.7.1 O6wue TpedboBaHUA

Apmarypa TonnuBHOro 6aka AomkHa METb MMHMMAasbHOe paboyee paenexnue, pasHoe MAPL BHYTpeH-
Her o6onoyku 6aka. B KOHCTPYKLUMM apmaTypbl HE OMYCKAETCA UCNONb30BaHUE NUTLIX AeTanen.

4.7.2 KnanaHbl copoca AaBneHusA Ansa BHyTPeHHeW 060n04Kku

BHyTpeHHsAsi oBornoyka AomkHa ObiTb 3aluLieHa OCHOBHBLIM KnanaHoMm cOpoca AaBneHusi, KOTOpPbIN
OrpaHUYMBAET JaBreHne BHYTPU BHYTPEHHEN 000Mn04ku a0 ypoBHA He Gonee 121 % MAPL TonnueHoro 6aka.
OTOT knanaH cbpoca AaBneHns OOMMKEH MOACOEANHATLCA HANPAMYIO K CAMOW BbICOKOW 4acCTu BHYTPEHHEW
000M04KN, NPEAYCMOTPEHHOI €ro KOHCTPYKLIMEN B HOPMarnbHbIX paboumx yCrnoBusix.

BHyTpeHHsas obonouka 4omkHa ObiTh 3aLuLLieHa BTOPUMUYHLIM KrlanaHoM cOpoca AaBneHusl, KOTOpbIi He
JOMKeH cpabatbiBaTb Npu 3HaYeHun aasneHns Hwke 110 % 3a4aHHOrO AaBneHnst OCHOBHOTO kranaHa copo-
ca faBneHusi. BropuyHelli knanaH cbpoca AaBneHus JOSPKEH rapaHTMPOBaTb, YTO AABMEHNE BO BHYTPEHHEN
060n04YKe HM NPK Kakux 0OCTOATENBCTBAX HE BLINAET 38 BEPXHUE npeaensl AoNyCTUMOro Anana3oHa AaBne-
HUA BHYTPEHHENn 060noyku. Hanpumep, B crnyvae cranbHbIX BHYTPEHHMX 000N0YeK MakcumManbHoe 3aaHHoe
JaBnNeHne BTOPUYHOro knanaHa cbpoca aaBneHns A0mKHO cocTansTb 136 % MOPI BHyTpeHHen 060Mn0ouKu.
Ons apyrux marepvanoB JOMMKEH NPUMEHATLCH 9KBUBANEHTHbIM YPOBEHb 6€30NacHOCTU, OCHOBBLIBAIOLLIMIACS
Ha AonNyCcTUMOM AnanasoHe JaBrieHuin.

KnanaHbl c6poca gaBneHus BHyTpeHHen 060noyku nocne cbpoca 3akpbiBaloTcs npu AasneHun bonee
90 % 3apaHHOroO JaBneHus knanaHa cbpoca AaBneHns U OCTaKOTCH 3aKPbITbLIMU NPU BCex 6onee HU3KUX 3Ha-
YEHUAX JaBneHns.

Pa3amepsbl knanaHoB cOpoca AaBneHns BHYTPEHHEK 006onouku cnegyer noabuparb B COOTBETCTBUM C
NCO 21013-3.

HomMuHanbHbIE XapakTepUCTUKU KranaHoB cOpoca AaBNEHUS BHYTPEHHEW ODONOYKM AOIDKHbI UMETb
yeTkme 0b03HaveHus. YToObl NPeaoTBPaTUTb BO3MOXHOCTb (PM3UUYECKOro BMeLLaTensCTBa B YCTPOMCTBO Kna-
naHoB cOpoca AaBrneHus, ux crnegyet onnombupoBaTb MM YCTAHOBUTL HA HUX APYTYIO SKBUBANEHTHYIO Cu-
CTeMy 3aLUuThl.

4.7.3 Jlunun, BKNOYawwme B cedA KnanaHbl cOpoca gaBneHuA

Mexay BHyTpeHHel 060Mo4Kol 1 ero knanaHamu copoca aBneHUs Herb3a YCTaHAaBNUMBATL CTOMNOPHbIN
knanaH. OCHOBHOW M BTOPUYHLIN KnanaHbl c6poca AaBneHust BHYTPEHHEN 000N04KM MOryT COeAUHATLCA C
BHYTPEHHeW 060noYKon OAHON U TON XKe NUHUEN.

IuHun nepep knanaHamu cbpoca AaBMNEHUS U 32 HUMU HE AOMKHbI MewaTtb PYHKLUMOHUPOBATL APYr
Aapyry.

4.7.4 3awmTa BHellHen 000N0oUKH

BHeLwHss o6on04ka AomkHa ObITh 3aLLMLLEHA C NTOMOLLLIO YCTPONCTB cOpoca aaBneHus, kotopoe yaeT
NpeaoTBpaLLaTk Pa3pbiB BHELLHEN UNU Pa3pyLUEHUEe BHYTPEHHEH 060N04KN.
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4.7.5 ABTOMaTUYeCKas 3anopHasa apmMaTypa u o6partHbie KrnanaHbl

TonnueHbIl 6ak fosmkeH ObITb OCHaLLeH oBpaTHbIMU KnanaHamu ¢ Lenblo obecneveHus 6e3onacHocTu
TNVHWIA 3aNpaBKK U NMWHUIA NO4a4YM TONNUBA B cMCTEMY nNpeobpa3oBaHusa BOAOPOAA.

Bce nuHMM nogayn BOAOPOAHOrO TOMMUBA B CUCTEMY npeobpa3oBaHus BOAOPOAA, 3@ UCKMIOYEHUEM
TNIMHWUIA, B3aUMOAENCTBYIOLLMX C CUCTEMOW BbINAPUBAHUSA, AOJTKHbI ObITb OCHALLEHbI aBTOMATUYECKUMU Knana-
HaMu. 3TU KnanaHbl yCTaHABNUBAIOTCA HENOCPEACTBEHHO Ha TONNMMBHOM 6ake NGO BHYTPU HErO.

JIMHMA 3anpaBku JOMKHA, C Lenbio 6e30MacHOCTH, OCHALLATLCA KnanaHoM, cpabaTbiBaloWUM BPYYHYHO
unu asTomaTuyecku. OH AOMKEH BCErAa HaxoaAUTLCA B 3aKPbITOM COCTOSIHUM, ECMM HE NPOUCXOAUT npouecca
3anpaBku. Ecnu pasbem 3anpaBoYHOrO CoeaAMHEHMS] He YCTaHOBMNEH HENOCpPeaCTBEHHO Ha TONNMBHOM Bake,
OOMKEH UCNOMNbL30BATLCA BTOPOW KnanaH. OTOT KnanaH MOXET NPeaCcTaBnsATb COOONM pyqHOW U aBTOMaTu4e-
CKMI1 OTCEYHOW KnanaH unm obparHbiii knanaH. Ecnu TpebyeTtcs ABa CTONOPHbLIX knanaHa, O4WH U3 HUX yCTa-
HaBNUBAETCHA HEMOCPEACTBEHHO HA TONNMUBHOM 6ake NGO BHYTPU HETO.

Mpun notepe ABMXKYLLEN CUMbl aBTOMATUYECKME OTCEYHbIE KnanaHbl 4OMKHbI 3aKpbIBATbLCA.

4.7.6 YCTPOMCTBO 3aliuThbl OT Nepenuea

HomxkHa BbiTb 0becneyeHa cucTema, npeaoTBpallaoLlas BO3MOXHOCTb NEpPenosiHeHNs TOMMUBHOIO
Gaka. Ota cucteMa MoXeT paboTarb COBMECTHO C TONNMBO3anpaBOYHON CTaHUUEN.

B npouecce 3anpasku TpaHCNOPTHOTO CpeACcTBa TONMIMBOM He JOMKHbI cpabaTtbiBaThb kakue-nubo knana-
Hbl cOpoca gaeneHus. MNpouecc 3anpaeBku HE AOMKEH NPUBOAUTL K BOSHWKHOBEHUIO YCITOBUIA, HA KOTOPLIE He
paccyuMTaHa cMcTemMa ynpaeneHus BbinapuBaHUEM U KOTOPbIE OHA HE CMOXET PErynupoBaTh.

Hu npu kakux ob¢croaTenscrBax 00beM HaNOMHEHWSA XXUAKUM BOAOPOAOM HE AOSKEH MPEBbIWATL MakK-
CUMAarbHbIV YPOBEHb 3anOMNHEHNUst TONUBHOIO 6aka, onpeaeneHHbIin U3roToOBUTENEM TONNUBHOTO Baka.

4.7.7 Cucrtema nogaepKaHua gaBrieHUs

TonnueHbIM 6ak AOMKEH ObiTb OCHALLUEH CUCTEMON NOAAEKAHWUSA AABIEHUs, KOTOpas AOMKHA noa-
JlepXxuBaTb ero 3Ha4eHue Ha ypoBHe pabouvero AaBneHUsi Npu MakCMMarnbLHOM NoTpebneHun npoaykra u ¢
MaKCUManbHON NPOAOIMKMTENBHOCTLIO PaboThl, KOTOPLIE YKa3aHbl usrotosutenem. XKukuin Bo3gyx, KOTOpPbIN
MOXeT 06pa3oBbiBaThCA Npu paboTe cucTeMbl NoAAEpXKaHUA AaBneHus, cneayer cobupartb u copacbiBaTbh B
6e3onacHOM MecTe.

4.7.8 CmoTpoBbIe OTBEPCTUA

Ha BHYTpeHHel nnu BHELUHE 000Mo4vke He AOMKHO ObiTb CMOTPOBLIX OTBEPCTUN.

4.8 N3rotoBneHue u coopka

M3rotoBneHue (To ectb hopmoBka, TepmoobpaboTka, cBapka) TONNMBHOIO Baka AOMKHO BbINOMHATLCA
B COOTBETCTBMM C pasgenom 11 UCO 21029-1:2004.

KonuyectBo CTbIkOB B TOMSIMBHOM 6ake AOMKHO CBOAUTLCS K MUHUMYMY. B cnyyae metannuuyeckux
marepuarnoB CTblIkM C KOFbLEBbIM NMPOCTPAHCTBOM MeXAy BHYTPEHHEW M BHeluHel 060M04YKamu AOMKHbI
CBapuBaThbCA.

Apmartypa TonnueHoro 6aka gomkHa paborare Takum 06pa3oM, UTobbl cucTema u €e KOMNOHEHTbI PYHK-
LMOHUPOBANM B LUTAaTHOM pexumMe U Oblnu ra3oHEeNPOHULIAEMBIMU.

5 TunoBble UcnbITaHUA

5.1 OpoGpeHne HOBbIX KOHCTPYKUUA

TUNOBbLIE UCMbITAHMSA AOMMKHBLI MPOBOAUTLCA ANA KAXAO0M HOBOW KOHCTPYKLMW U HA FOTOBLIX TONSIMBHbIX
Gakax, KOTOpbI€ ABMSAKOTCA penNpe3eHTaTuBHBIMK ANA NPOU3BOACTBA U KOTOPLIM NPUCBOEHA COOTBETCTBYIOLAA
MapkupoBka. Bce TonnuBHble 6aku, NOABEPrHyTbIE UCNLITAHMSIM AABIEHMEM HA Pa3pbiB U UCNLITAHUAM HA
TENNOBYIO aBTOHOMHOCTb, JOMMKHbI ObITb NEPEBEAEHbI B KATETOPUIO U3AENUI HEIKCNNYaTUPYEMbIX NOcne 3a-
BEPLUEHUS UCNbITaHUNA.

MarotoBuTenb TONNUBHOTO Baka AOIDKEH COXPaHATb Pe3ynbraTbl TUNOBLIX UCNLITAHUA HA NPOTSDKEHUN
LUTATHOFO CpoKa cry0bl TONNMBHOMO 6aka AaHHOW KOHCTPYKUMK. Mpu UCNLITAHUAX AOMKHBLI AOKYMEHTUPO-
BaTbCsl pasMepbl, TOMNLMHA CTEHKM M Macca KaXxaoro u3 UCNbITbiIBAEMbIX TONMMBHLIX 6akos. Ecnu ucnbitanu-
AIM NOABEPrHYTO GonbLUEe YMCIIO TONNUBHBIX 6aKoB, Yem 3To TpebyeTcs, AOKYMEHTUPOBAHMIO NoANeXart Bce
pesynerarbl.

5.2 AcnbiTaHne BHyTpeHHeN 06ONOYKU Ha paspbIB

OavH oBpasel rotoBoro TonnmMeHoro 6aka AormkeH ObiTb NOABEPrHYT UCMBITAHWIO HA pa3pbiB B COOT-
BetcTBuu ¢ C.1.

6
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5.3 UcnbiTaHue Ha TenNnOBYI0 aBTOHOMHOCTb

[Ba o6pasua rotoBbIX TONNMMBHbLIX 6AKOB AOMKHbLI ObITb NOABEPrHYThI UCMLITAHUIO HA TEMSIOBYIO aBTO-
HOMHOCTb B cooTBercTBum ¢ C.2.

5.4 cnbiTaHue HA MAKCUMAalbHbINA YPOBEHb 3aNOSIHEHUS

Ba o6pasua rotoBbix TONSIMBHbLIX 6AKOB AOMiHLI ObITb NOABEPrHYTHI UCMILITAHUIO HA MAKCUMASIbHbINA
ypOBEHb 3anosIHEHUA B COOTBETCTBUM C C.3.

5.5 TunoBble UCNLITAHUA apMaTypbl

Kaxxablii y3en apmaTtypbl TONNMUBHOIO 6aka, 3a UCKNOYEHUEM KrnanaHoB cbpoca aasneHus (CMm. 4.7.2) n
KPUOTEHHbIX KnanaHoB (CM. 4.7.5), AOMKHbI ObITb NOABEPrHYTHI TUMOBbLIM UCMLITAHUAM B COOTBETCTBUU C NPU-
noxexuem D.

6 MNMoBcegHeBHasi NpoBepKa U KOHTPOSb

6.1 OOwas nupopmauua

McnbiTaHust U npoBepku, npUBeAeHHbIE B 6.2—6.6, AO0MKHbI BLINOMHATLCSA HA KAXAO0M TONAMBHOM Gake.

6.2 /cnbiTaHMe Ha repMeTUYHOCTb

BHYTPEHHSIA EMKOCTb M TPYyOONPOBOAbI, YCTAHOBMEHHbIE MEXAY BHYTPEHHEN U BHELWHEN 060noqkamu,
AOIMKHbI NoABEpraTbCA rmApaBnMYECKMM UCTLITAHUAM HA FEPMETUYHOCTL NPU KOMHATHOW Temnepartype ¢
MCNONb30BaHMEM COOTBETCTBYIOLLEN UCTIbITATENBLHON Cpefbl.

McnbiTatensHoe JaBneHue 40MKHO ObiTb CNeayoLmMm:

Piest = 1,3 (MAPA + 0,2), )
rae Pyt — UCMbITaTENBHOE AaBNEHUE, BbpaXeHHoe B meranackanax (MMay;

MOPL — makcumanbHO gonyctumoe paboyee aaBneHue BHYTpeHHeln 060nouku TonnueHoro 6aka, Bbipa-
»XeHHoe B meranackansax (Mra).

McnbiTaHue Ha repMETUYHOCTL AOMKHO BLINOMHATLCA A0 MOHTaXa BHelwHen obonoyku. [laBneHue Bo
BHYTPEHHEl 000N0YKe J0MKHO paBHOMEPHO MOBLILLATLCS A0 TEX NOp, NOoKa He ByaeT AOCTUrHYTO UCMbITa-
TenbHOe AaBneHue. BHyTpeHHsAs 060noyka fomKHa 0CTaBaTbCsl N0 UCTbITaTENbHLIM AaBneHuem 6e3 obas-
NeHns UCNbITarenbHON cpefbl Kak MUHUMYM B TedeHue 10 MUH, C TeM UTOObI y4,0CTOBEPUTLCS, UTO AaBIEHne
He najaer.

Mocne ucnbiTaHnsi BHYTPeHHsA 0605104Ka He J0IMKHA MMETb HUKAKUX NMPU3HAKOB BUAMMON aechopmauum
u yTeuek. BHyTpeHHne 060n04kK, KOTOPbIE HE MPOXOAAT UCMLITAHWUA B CUITy Hanuuusa aedopmaumm, orbpa-
KOBbIBAIOTCSl U HE AOIMKHbI NOABEPraTtbCA PEMOHTY. BHYyTpeHHHUE 060M0YkU, KOTOPblE HE NPOXOAAT UCMbITa-
HUS1 YCMELLHO B CUSY HaNMMuusA yTedek, MOryT ObiTb AOMYLUEeHb! K 9KCMyarauum nocrne peMoHTa U NOBTOPHbIX
MCNbITAHWNA.

Mocne 3aBepLUEHNA UCMLITAHUI BHYTPEHHAA 000noYKa A0MmKHA ObiTb ONOPOXHEHA, OYULLEHA U BbICY-
weHa B coorBeTcTBum ¢ UCO 23208.

Mo pesynbraTtaM UCMbITAHUI COCTaBMIAETCA OTYET, B CRiy4ae NPMEMKU BHYTPEHHUI Bak MapKupyeTcs.

6.3 McnbiTaHue HA yTe4YKHu

Mocne koHeYHON COOPKU TONMUBHbLIN Bak NOABEPraeTCA UCMLITAHUIO HA YTEYKW C NPUMEHEHUEM ra30BON
CMeCH, cocTosiLen MuHuMyM 13 10 % renus, npu 3TOM UCNOSNb3YETCA MACC-CNEKTPOMETPUYECKUI AETEKTOP
yTeuek B ananasoue ot 1 - 10~2 em3/c npu 20 °C 1 101,325 kMa a0 10 - 102 cm3/c npun 20 °C u 101,325 KMa.
Mpu 3TOM yTeuku AOMKHbLI OTCYTCTBOBaTb. ApMarypa TONNMBHOMO 6aka AOMmKHA NOABEPraTbCsi UCNbITAHUIO
Ha yTe4yku B COOTBETCTBMM C D.2, C TEM UCKIIOYEHUEM, YTO UCMbITAHWE AOMKHO NPOBOAUTLCA TOMbKO NpU
(20 £ 5) °C.

6.4 MogTBepxaeHue pasmepoB

MoaTBepPXKAATLCA AOIMKHBI CriEeAyIoLLUe pasmepbi:

a) AnA UMNUHAPUYECKUX TONNUBHLIX 6AKOB: NPABUINBHOCTL (POPMbI BHYTPEHHEN 060M04KN AOIMKHA Noa-
BEPrHyTbCA U3MEPEHUIO U €€ pasMepbl HE AOMKHbLI BbIXOAUTL 3a Npeaenbl TpeOoBaHuii, YyCTaHOBMEHHbIX B
11.5.4.2 NCO 21029-1:2004;
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b) OTKNOHEHWS pasmepoB BHYTPEHHEN U BHELLHEW 000N04EK OT YCTAHOBIMEHHbIX PAa3MEPOB HE AOMKHbI
BbIXOAMTb 3a npeaensl TpeboBaHuiA, ycTtaHoBNEHHbIX B 11.5.4.3 NCO 21029-1:2004.

6.5 Paspywarowme un Hepaspywarowme UCNbITaHUA CBAPHbIX CTbIKOB

Pesynerarbl ucnbiTaHuin (paspyLualoLlme n HepaspyLuaoLme) CBapHbIX CThIKOB AOMMKHbI COOTBETCTBO-
BaTb TpebOBaHUAM, YCTAHOBMEHHbIM B 12.2—12.4 CO 21029-1:2004.

Bce cBapHble CTbikM BHYTPEHHUX TPYOONPOBOAOB MEXAY BHYTPEHHEN U BHELUHEN 060M04KaMU AOMMKHbI
npoxoauTb 100 %-Hblil BU3yarnbHbIA KOHTPONb. ECM €CTb BO3MOXXHOCTb UCMONb30BaTh AEEKTOCKONUYeckue
PEHTFEHOBCKME CHUMKU, HYXXHO NPUMEHATL PEHTIeHOrpacPuIeckuini KOHTPOnbL. ECnu BO3SMOXHOCTE UCMONMb30-
BaTb AeEKTOCKONUYECKNe PEHTIeHOBCKME CHUMKW OTCYTCTBYET, CneayeT NPUMEHSATb YNeTPa3ByKOBOW KOH-
Tponb. Ecnn oTCyTCTBYET BO3MOXHOCTb MPUMEHEHUSA PEHTIEHOrpaddU4EeCcKoro U ynsTpasByKoOBOro KOHTPONS,
cneayeT NPUMEHSATb BU3YarbHbIN KOHTPOSb CBAPHBIX LUBOB C NPUMEHEHMEM NPOHUKAIOLWUX BELLECTB.

6.6 BusyanbHbI KOHTPONb

CBapHbl€ LLUBbI HA BHELLHUX MOBEPXHOCTAX BHYTPEHHEN U BHELUHEN 0GOMOYKM [OIDKHBI NOABEPraThCs
BU3YanbHOMY KOHTPOSO. MOBEPXHOCTU HE JOMKHbLI UMETb MPU3HAKOB NMOBPEXAEHUA UMK AEEKTOB.

7 MapkupoBKa U npukpenneHue Tabnuuek

7.1 Metoa MapKupoBKU

MeToa MapKupoBKM HE AOMKEH BbI3bIBATb MECTHbIX KOHLEHTPAUUK HanpshKeHUs B KOHCTPYKLUMM Kak
BHYTPEHHEW, Tak U BHELUHeW 060royek.

7.2 MapKupoBKa BHYTPEHHEN 060M0YKU

MapkupoBka BHYTpEHHEN 060M0YKM AOIDKHA BKAOYATL B ce0s cneayioLLyio MHOPMaLumIo:

a) HaMmeHoBaHue U aapec U3roToBUTENS 060NOUKY;

b) nopsakoBbIi HOMEP;

C) MapKMpoBKa, MOATBEPXAAIOLAsA yCnewHoe NPOXOXaeHNe CTaHAAPTHOIO UCMbITAHWUSA Ha repMeTuy-
HOCTb (CM. 6.2).

7.3 MapKkupoBKU BHEIWHEN 06GO0NOYKN

Mapk1poBKkM BHELLHEl 000M04KM TONNMBHOMO Baka AOMMKHBI BKIMouaTth B cebs cneayioLyio nHopMaumio:
a) «Buumanue: xmugkun Boaopoa»;

b) «JlJononHuTenbHbIe cBapka, pe3epoBaHne U LUTAMMNOBKA 3anpeLUeHbly;

C) paspeLueHHOe OPMEHTMPOBaHWE TONNMUBHOIO 6aka B TPAHCNOPTHOM CPeACTBe.

Ha BHeluHel o6onoyke TonnMBHOrO 6aka AOrpKHA pacnonaraTbca Tabnuyka co cneayrowmumm 4aHHbIMK:
a) HauMeHOBaHWe U3roToBUTENS;

b) nopsiakoBbIi HOMEP;

c) ob6beM BHyTpeHHero 6aka npu NPOeKTHON TeMneparype, B nuTpax (n);

d) MOP[J sHyTpeHHero 6aka, B meranackansx (Mray;

€) roa u Mecsu u3rotoeneHus B gopmare 2000-01 (roa/mecau);

f) AnanasoH Temneparypbl OKpy><atoLen cpeabl B COOTBETCTBUMN € 4.3.2;

@) CCbIJIKa HA HACTOSILLMIA CTaHAaPT.

7.4 Yka3aHus AN nepBOW 3anpaBku

Ha BHeLuHI0I0 060Mn04Ky TOonnMBHOro 6aka aomkHa ObiTb HaHeceHa Tabnuyka co cneayrLwuMn ceeae-
HUAMMWU:

a) «M3yuute nHCTpyKUMIO No GezonacHomy obpalleHuio nepes 3anpaBkoin BOAOPOAOMY;

b) «O6cnyxuBaHue TONNUBHOTO 6aka AOMKHO BLINOMHATLCA NOATOTOBNEHHLIM KBANMMUUMPOBAHHBLIM
nepcoHanom»;

C) «Bo3ayx u uHbIE rasbl AOMKHLI YAANATLCA B CREAYIOWMUX CRy4asnx:

1) nepea nepsoK 3anpaBKOi TONNMBHOIO Baka;

2) nocne BbINOMHEHUS 06CNYXMBaHUA TONNMMBHOTO Gaka;

3) ecnu ToNNMBHLIN 6aKk ONOPOXKHAETCA U ero AaBneHue cHuwkaetca 4o 0 MMay.
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MpunoxeHue A
(o6sA3aTenbHoe)

Pa6ouve AMana3oHbl TONNMUBHOIO 6akKa

Pa6oTa B HeluTaTHOM
pexume
HeponycTtumblia
auanasoH OTKMOHEeHUs

HonycTumbii
OvanasoH OTKMNOHEeHUs!

Pa6oTa B LUTATHOM pexume

CraHpapTHbIi
paGouuii guanasoH

-

BpeM;I

1 — 3ajaHHoe AaBreHne OCHOBHOrO KranaHa copoca AaBreHns; 2 — MakcumarnbHo gonycTumoe paboyee gasneHve (MOPO);
3 — 121 % MAOPL; 4 — xapakTepuUCTUKM BTOPUYHOTO kKNanaHa cbpoca gasnerus; 5 — 136 % MAPO ana ctanbHbIX BHYTpeHHUX 6akoB
(cm. 4.7.2)

PucyHok A.1 — Paboune gnanasoHbl ToNMMBHOMO 6aka



rOCT P UCO 13985—2013

MpunoxeHue B
(pekomMeHayemoe)

CoBMeCcTUMOCTb C BOAOPOAOM

Mpv Temnepatype, GNnU3Ko K TemrepaType OKpyXatoleih cpefbl, HeKOTopble MeTannmyeckue mMarepuansl MoryT
ObITb NoABepXKeHbl BOLOPOAHOMY OXPYMUMBaHUIO, 0COBEHHO Te, KOTOpbIe UMERT CTPYKTYPY € KyBUUECKOR pelueTKol B
LieHTpe Tena kpuctanna. 31a npobnema ocobeHHO OCTPO CTOUT ANt MHOMMX (DEPPUTHLIX CTanei, eCnn OHWU NoaBepraroTcs
MexXaHU4eckUM HanpsbkeHusMm. [pexae YeM BbI3BaTb MECTHOEe OXpyn4YuBaHMe METannnYecKoi KOHCTPYKUMM, BOAOPOAL
JOMKEH NMPOHUKHYTb B MaTepwan B atomapHoi dopmMe. Mpu Hanumuun rasoobpasHoro Bogopoga MoneKynsl Bogopoga
[OMKHBI cHavana pasaenuTees. 3TOT NPoLece BepOosTHER BCero NpouMcxXoauT Ha BHOBL 06pasyeMblx MeTanM4eckmx no-
BEPXHOCTSIX, KOTOpble MOTyT BO3HWKaTb NP HanmM4nu fedeKToB NOBEPXHOCTM UMK NpW BO3JERCTBUN JPYrYX (haKTopos,
CBA3aHHbLIX C YBENUYEHMEM MexaHUYecKUX HanpshkeHuii B pesynsraTe npoleccos gedopmMauyuun. Kpome Toro, Takue npu-
MecH, Kak cynbgug Bogopoga (CepoBOAOPOE ), BbIAENSAT aToOMapHbIii Bogopod 6onee MHTEHCUBHO, YeM MOMEKYNSAPHBIA
BOAOPOL,.

MofBepXXEHHOCTE BOJOPOAHOMY OXPYN{MBAHWUIO METAMNOB BO3MOXHO YMEHbLUWTL NyTEM peanvaauuy crnegyroLmx
Mep:

- OrpaHuYeHne TBEPAOCTM W COOTBETCTBEHHO YPOBHSA MPOYHOCTM WCMOMb3yemoro matepuana O NPeAenos,
obecneunBatoLmx 6esonacHocCTe;

- CHUXEHWe YPOBHA NpunaraemMoro HanpsxxeHus,

- CBEAEHNE K MUHUMYMY OCTaTOMYHbLIX HaNpPsKEHWA — HanpuMep, ¢ MOMOLLLIO CHUMAIOLWMX HanpsXeHue CBapHbIX
LUBOB, @ TaKXe C MOMOLLbIO HOpManu3auyun UK NOHOro OTXUra Xonog4HOOPMOBAHHOIO MaTepuana;

- HeMpUMeHeHUe UNK CBEAEHWE K MUHUMYMY XONMOAHOW MnacTuyHoW AedopMauun B XO[e Takux onepauuii, Kak
XonogHasi rmbka unu popmoska.

B koMMnoHeHTax, KoTopble NogBepKeHbl YacTbIM LMKIaM Harpy3sku, HyXHO usberaTtb NoBbIX CUTYaLWii, KoTopble Mo-
ryT NPUBECTU K NIOKaNbHOMN yCTanocTu, Tak Kak BOAOPOS, KaK U3BECTHO, CYLLECTBEHHO YCKOPSIET BO3MOXHOE 3apoXaeHue
W pacnpocTpaHeHWe YCTanoCTHLIX TPELLMH B CTPYKTYpe MaTepuana.

loBopsA B obLleM, ayCTEHUTHBIE HEpXaBEIOLLMe CTann He NOABEPXEHbI BOAOPOAHOMY OXpynYmBaHutio nubo nog-
BepXeHbI €My B MeHbLUEN CTeneHN N 0BbIYHO MCMOB3YIOTCH B Ka4eCTBe KOHCTPYKLMOHHOMO MaTepuarna A Bog0poAgHOro
obopynoBaHWA B CUIy COOTBETCTBUS UX MO YAAPHOR BA3KOCTW MPW KPMOTEHHbIX TemMnepaTypax. B To xe BpeMsi HekoTopble
ayCTEHUTHbIE HepXKaBetoLLMe CTanu ABMATCA HeCTabuNbHbIMK U MOryT 0Gpa3soBbIBaTL MapTEHCUT Npu AecOpMUpPOBaHUU
npu HU3KUX TemnepaTtypax. MapTeHCUT ABNAETCA CTPYKTYPOU MaTepuana, oveHb YyBCTBUTENBHOK K BOAOPOAHOMY OXpyn-
YMBaHUIO, HE PEKOMEHIYETCA UCMONb30BaTh, B 0COGEHHOCTH € TakuM obopyaoBaHUeM, KoTopoe By eT HarpeBaTbCa 0
KOMHaTHOI TeMnepaTypbl Npu paboTe B cpeje, CBA3aHHOW C BOAOPOAOM.
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MpunoxeHune C
(obsizaTtenbHoe)

TunoBble UCNbITAHUA TONSIMBHOrO O0aka

C.1 UcnbiTaHne BHyTpeHHel 060MoYku Ha paspbiB

KOHCTpYKUMS TOMnMBHOrO Gaka AOfKHa MPUHUMATLCS C NPOBEAEHUEM MUCMbITaHUA, YCTaHOBNEHHbIX B 10.4
NCO 21029-1:2004.

C.2 /cnbiTaHue Ha TeNMoBYyI0 aBTOHOMHOCTb

C.2.1 MNpouenypa

BHyTpeHHsin obonoyka AormkHa ObiTb oxnaxaeHa Ao TeMnepaTtypbl Xuakoro Bogopoga. 91o TpeboBaHue byaet
CcYUTaTLCA BLIMOSTHEHHBIM, €CIIU Ha NMPOTSDKEHUM 24 4 B TOMNMMBHOM Dake Haxogwuncs XuAaKWiA Bogopog, 06LeM KOTOporo
COCTaBMnAN Kak MUHUMYM MOSOBUHY ero obbema.

TonnueHbIA 6ak A0IMKeH 3anoNHATLCA XKUAKUM BOZOPOAOM Takum obpa3oM, YTobbl KONMYECTBO XKUAKOro BOAOpoAa
no macce 6bino B npegenax 10 % MakcuMansHO AOMYCTUMOrO KONIMYECTBA, KOTOPOE MOXET COAepXKaThbCA BO BHYTPEHHEN
obornouke.

[nuvHa n wupuHa nnowagun ropeHns AoIKHEI NpeBbILAaTEL pa3Mepbl TorBHoro 6aka B nnaHe Ha 0,1 M. CpepHAs
TeMnepaTypa npoctpaHcTBa B 10 MM HWxke TonnuBHoro 6aka, usMmepsieMas gBymsa unu bornee TepMonapamu, AOIDKHa
COCTaBnATb kak MMHUMYM 590 °C. Ha npoTspkeHUM BCEro UCMbITaHUsS CpefHsa Temnepartypa A0SPKHa oCcTaBaTbCs Bhllle
590 °C.

[aBneHue B TonnMBHOM 6ake B Havarne UcnbiTaHUa AomkHO cocTaBnATk oT 0 ao 0,1 Mla B Touke KuneHusi Bogo-
poda BO BHYTpeHHeM obonoyke.

HeobxoammMo npounsBecTn U3MepeHUe NPOMEXYTKa BpEMEHM OT MOMEHTa, Korja cpefiHsa Temneparypa BnepBble
pocturaet 590 °C, [0 OTKpbITUA OCHOBHOIO KitanaHa copoca gaeneHus. [Nocne Toro Kak knanaH cbpoca fjarneHnsa oTkpo-
€TCH, UCMbITaHWe JOSMKHO ObITb NPOACIIKEHO A0 NOSTHOMO cOpackiBaHUs ra3a U3 knanaHa copoca AaBneHus.

C.2.2 Kputepuu oLeHKU

Tennosas aBTOHOMHOCTb TOMMMBHOro 6aka, koTopas BbipaXaeTcsl UHTepBanoM BPEMEHMW [0 OTKPbLITUS KnanaHa
cbpoca faBneHus, AOMKHa COCTaBMNSATh B YCIIOBUSX BHELLHEro OrHA He MeHee 5 MUH.

TonnuBHbIA Bak He JOMKEH pa3pyLlaThbCs, a AaBlieHne BO BHYTPeHHel o6onouke 6aka He A0MKHO NPEBLICUTL A0-
nyCTUMBIA fuanasoH gasreHunid. BropuyHbli KnanaH copoca faBneHuns JOMKeH orpaHMuMBaTh AaBNeHne Bo BHyTPEHHEH
00O0rOYKN [0 BENUYKH, YKa3aHHbIX B 4.7.2.

C.2.3 MpoTtokonbl UCNbITaHUM

B npoTokonax ucnbiTaHUiA AOSMKHEI PUKCUPOBATLECA YCNOBUA UCNBbITAHUIA W NOSyYeHHbIE B XOAEe UCMbITaHUIA 3Have-
HWA TENIOBON aBTOHOMHOCTU, a Takke MakcumarbHoe faBreHune, kKoTopoe Bbifo JOCTUrHYTO B TOMMMBHOM Gake B xoae
UCMbITaHWUA.

C.3 VcnbiTaHWe Ha MaKCUManbHbIlil YpOBEHb 3anONHeHUs

C.3.1 Mpouenypa

BHyTpeHHAA obonoyka fomKkHa ObiTb oxnaxaeHa 40 TeMnepaTypbl Xugkoro Bogopoga. O1o TpeboBaHue Oyaet
CcYMTaTLCA BhIMOMHEHHbLIM, €CrK Ha NPOTSXEHUW 24 4 B TONNUBHOM BaKe HaxoAwuncs XUAKWA Bogopos, o6beM KOToporo
COCTaBMAN Kak MUHUMYM MOMOBUHY ero obbema.

CneayeT ncnonb3oBaTk CUCTeMY MaMepeHusa Nnbo Macckl Bogopoga B Gake, MMGo Macchl 3arMBaeMoro U BbiNBa-
eMoro Bogopoga 13 BHyTpeHHelh 060104KM C TOYHOCTBIO Kak MUHUMYM 1 % 0T MakcuMaribHOM Macchl 3anpaBKu UCMbIThI-
BaeMoro TonnumeHoro Gaka.

Bak forxeH NONHOCTELIO 3anpaBnsATLCA XUAKUM BogopoaoM 10 pas. Mexay KaxabsiMu nocnefyowuMm sanpaskamu
13 TonnunBHoOro 6aka HyXHO crnuBaTb He MeHee 25 % XWAKOro Bogopozaa.

C.3.2 Kputepum oLeHKM

YpoBeHb BOAOPOAA HY B KOEM Cryyae He AOKeH NpeBbllaTb HOMUHANBHBIA MAaKCMMYM YPOBHS! 3anpaBku BHYTPeH-
Hel 060roYKM B COOTBETCTBUMN € 4.7.7.

C.3.3 MpoTtokonbl UCMbITaHUI

YcnoBusa ucneltaHuii U 10 pesynsraToB UCMbITAHUA Ha 3anpaBKy O MAKCUManbHOro YPOBHS JOMKHLI PErUCTpUpo-
BaTbCH U XpaHWUTLCA B apxuse 10 neT.
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MpunoxeHue D
(obs3aTenbHoe)

TUnoBbIe UCNbLITAHMA apMaTypPbl TONJIMBHOIO 6aka

D.1 O6uwpume TpeboBaHUA

MenbiTaHust Ha yTeYKy JOMKHbI MPOBOAUTLEA € MPUMEHEHNEM CXaTOro rasa, Hanpumep Bo3gyxa UK a3oTa, cogep-
XaLlero kak MUHUMYM 10 % renus.

Ons nonyyeHus TpebyeMoro HanpsXeHUs 4NA rmapaBnuyeckux UCrbITaHWii MOXHO UCNonb3oBaTb Bogy Nubo apy-
re XUAKoCTK.

Bo Bcex npoTokonax UCMbITaHWA CreAyeT yKasblBaTb, B COOTBETCTBYIOLMX Cryvasx, TUM NPUMEHSeMOR ucneiTa-
TensHoW cpeabl.

MpoAoMKUTENBHOCTD UCMBITAHUA Ha YTEYKY U Ha repMETUYHOCTL AOoMKHa BbiTb Kak MUHUMYM Ha 10 MuH Gonblue
BpeMeHU cpabaTbiBaHUA YCTPONCTBA MAMEPEHUA AaBMeHUs.

Ecnu He oropapuBaeTca MHOe, BCe UCMbITaHWSA AOMKHbI MPOBOAUTLCA MpU TemnepaType oKpyXatolwei cpedbl
(20 5) °C.

D.2 UcnbiTaHue Ha yTeuky

MenbiTeiBaeMble KOMNOHEHTLI TONMUBHBIX 6aKOB He JOMKHLI UMETb yTedek Npu NtoboM NHEBMaTUHECKOM AaBneHUu
oT 0 go ero MAPA.

MenbiTaHne TOro e KOMNOHeHTa AOMKHO BbiTh NPOBEAEHO TaKXKe NpU CIEAYOWUX YCOBUSAX;

a) TeMnepaTypa okpyxarLein cpegsl (20 = 5) °C;

b) MMHWManbHas NpoekTHasa Temneparypa, ykasaHHas A5 UCNbITbIBaeMOro KOMMOHEHTa, MMBo TemMnepaTypa Xug-
KOro BOAOpOAa JOMKHa BblfepXnUBaTbCH He MeHee 3 u;

C) MakcuMmarnbHas NpoekTHasa TemnepaTypa, yKasaHHas 415 UCNbITbIBaeMOro KOMNOHEHTa, AOMKHa BblAEpKUBaTb-
€A He MeHee 3 .

YToBbl BBINOMHUTL 3TO WUCMBITAHWE, UCTBITEIBAEMbIA KOMMOHEHT HYXHO BbICYLUMTE W NOACOEAUHUTL K UCTOMHUKY
nHeBMaTHU4ecKoro AaeneHus. Ha Tpybe nogadn AaBneHWs HYXHO yCTaHOBUTb YCTPOWUCTBO OFpaHUYeHUS AaBneHns ¢ ca-
Mo3anuparoLMMcs KnanaHoM 1 MaHoMeTp, MeloLMiA AnanasoH AaBrnieHus He MeHee 1,5 n He 6onee 2 ncnbiTaTeNbHbIX
JaBreHuii. MaHOMETP JOMKEH YCTaHaBMUBATLECS MEXAY Camo3anuparoWwUMcsa KnanaHoM M UCTILIThIBaeMbiM 06pasLoM.
ToYHOCTb MaHOMeTpa [LOMXHa COCTaBNATb He MeHee 1 % AnanasoHa UCNLITaTeNbHOro AaBEHUS.

Ha npoTsxeHuUu BCero ucnelTaHns obpasel NpoBepsAeTcs Ha yTeukn. CKOPOCTb YTEUKM JOIKHa COCTaBNSATL MeHee
2 cm3/4 npu 20 °C 1 101,325 KkMa. Ecnu ucnonb3ayeTcs pacxofoMep, OH JOMKeH BbiTb B COCTOSIHUM M3MEpSITb (ANS Uc-
Nonb3yeMOMR UCMBITATENBHOW XUAKOCTH) AONYCTUMYIO MaKCUMaIIbHYHO CKOPOCTb YTEHKU € TOYHOCTBLIO 1 %.

D.3 WUcnbiTaHne Ha yTeuKy B ceane KnanaHa

UcnbiTaHWe Ha yTedKy B cegne knanaHa JOMmKHO NPOBOAMTLCA Ha obBpa3Le KnanaHa, BXOf KOTOPOro NoACOeUHEH K
WCTOYHWKY AaBneHus raza. KnanaH HaxoguTCs B 3aKpbITOM NOMNIOXEHUN, €ro BbIX0f, OTKPLIT. B MarucTpanu nogayuun gaene-
HWUSA HEO6XO0AUMO YCTaHOBUTL YCTPONCTBO C cCaMO3anuparoLMMest KrlanaHoM U MaHOMETP, UMEIOLLUIA AinanasoH JaBneHunst
He meHee 1,5 n He Bonee 2 ncnbiTaTenbHBIX AaBneHnii. MaHOMETp AOMKEH YCTaHaBNMBAaTLCA MEXAY caMo3anvparoLumM-
€A KNanaHoM W UCNbITbIBaeMbIM 06pa3LoM. TOYHOCTb MaHOMETpa JOMKHa COCTaBMATL He MeHee 1 % AuanasoHa ucnbl-
TaTenbHOro AaBneHNns.

Y106kl BLINOAHUTL UCTIBITAHUE, AaBMNEHWE HYXHO NOCTeneHHo nogHuMaTh Ao MAPL ucnbITHiBAEMOro KOMMOHEHTA.
HabniogeHuna 3a yTeukaMmn HyXHO BbINONHATL C OTKPLITHIM BLIXOAOM, NOrPYXEHHLIM B BOAY, UNMK C pacxof0MepoM, ycTa-
HOBNEHHbIM Ha CTOPOHE BXOAa UCNbLITHIBAEMOro Knanaxa.

Ecnun yTevkn N3mepsiioTcsl ¢ OTKPbITHIM BBIXOAOM, NOrPy>KEHHLIM B BOAY, TO B 3TOM cfly4yae He JOIKHO Habnogatbes
HUKaKUX BUWAUMBIX YTeYeK.

Ecnu ucnonbayetca pacxoaoMep, OH AONMKeH ObiTb B COCTOAHUM W3MEpATb (4NS UCMONbL3YEMOiA UCNbITaTeNbHOM
XNAKOCTU) AONYCTUMYIO MAKCUMAsbHYIO CKOPOCTb YTEUKN ¢ TouHocThio 0,02 em3/u npum 20 °C n 101,325 ka. Makcumans-
Has CKOPOCTb YTeUKM A0MKHa BbiTb MeHblue 2 cM3/u npu 20 °C 1 101,325 kMa.

D.4 UcnbiTaHKe Ha repMETUYHOCTb

McnbiTbiBaeMblid y3en AomkeH BblgepXuBaTb, 6€3 Kakux-nubo BUAMMbIX NMPU3HAKOB yTeYKM uUnu gedopmauu, uc-
neiTaTensHoe AasneHune, coctaenawwee 1,5 MAPO koMnoHeHTa, NpU 3TOM BCe ero OTBEPCTUS AOMMKHbI ObiTb 3aKpbITHI
unu 3arnyweHsl. Janee aasnexue nossiwaetea ¢ 1,5 o 3 MAPL, UcnbiTbiBAaEMbIA KOMMNOHEHT HE [LOIKEH JEMOHCTPUPO-
BaTb HUKAKUX BUAMMBIX MPU3HAKOB pa3pbiBOB WK TPELUUH.

Cucrema nogauu gaeneHus AonkHa GblTb OCHaLLeHa camo3anupatowmumcs KranaHoM U MaHOMETPOM, UMEHOLLUM
Aunana3soH aaBneHusi He MeHee 1,5 1 He 6onee 2 BEpXHUX UCNLITaTENbHLIX AaBRneHUiA. TOUHOCTL MaHOMETpa A0MKHa ObITh
He MeHee 1 % BEepXHEro UCNBITATENLHOrO AaBNeHUs.
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D.5 WcnbiTaHWe Ha AONTroBeYHOCTb (HenpepbIBHbIN peKMM paboTbl)

McnbiTeiBaeMblid y3en gomkeH bbiTe HagexXHO NoLcoefMHEH K UCTOYHWUKY NOAAYN CXaTOro CyxXoro Bosgyxa Unm aso-
Ta n nogeeprHyT 20000 pabodnx LUukro.. LiMkn gomkeH BkoYaTk B cebs 04HO OTKpbIBaHUE U OAHO 3aKpbIBAHUE YCTPOW-
CTBa B TeYeHWe nepuoda NpoformKUTENsHOCTLI0 He MeHee (10 £ 2) ¢. [lonyckaeTcs, YTO B TeHeHWe LMKNa OTKNOYEHNA
[aBneHne 3a ucnbiTelBaeMbIM KOMMNOHEHTOM 6yaeT nagatb 4o 50 % MOPL KOMNOHEHTa UNu H1Xe.

Hanee BLINOMHAKTCA LUMKNUYECKUE UCNBLITAHNS YCTPOUCTBa B Te4eHue 2 % 3agaHHoro yucna uuknos npu MAPA
npy MakcMmanbHOW MPOeKTHOR TeMnepaType, [NpeaBapUTenbHO YCTPOUCTBO BbiAEPXKMBAETCA NPU STOW TeMnepaType B
TeyeHue 3 4. o 3aBepLUEHMN 3af4aHHOMO YMCNa LIMKIOB, BhIAEPXKUBAsACH NPU MaKCUManbHON NPOEKTHOW TemnepaType,
ucnblTeiBaeMbli y3en gormkeH 6biTb NoagBEprHyT NpoBepke, ycraHoBneHHo B D.2 n D.3.

Hanee BLINOMHAKTCA UUKNMYECKUE UCNBLITAHNS YCTPOUCTBa B Te4eHue 2 % 3agaHHoro yucna uuknos npu MAPA
¥ MUHUManbBHOM NpoeKTHOW TemnepaType NW6O Npu Temnepatype XUAKOro asota. [peasapuTenbHO YCTPOWUCTBO Bbl-
LepXuBaeTca B TedeHUe 3 4 npu Takoi TeMnepaType. o 3aBeplUeHUM 334aHHOMO YUcna LMKNOB, BblAepXuBascek npu
MWHUMarbHON NPOEKTHOW TemnepaType, UCNbITLIBAEMbIA y3en AOMMKEH NPOBEPATLCA B COOTBETCTBUM C TpeboBaHWAMM,
ycTaHoBneHHeiMn B D.2 1 D.3.

Hanee BLINOAHAKTCA UUKNUYECKNE UCNBITAHNS YCTPOUCTBA B TeyeHune B 96 % 3afgaHHOro Yucna uwknos npu MAPA
u TeMnepaType okpyxatowen cpeabl (20 + 5) °C. HenocpeacTBEHHO NOCAE TOrO, Kak y3en noABeprca ykasaHHbIM UCNbITa-
HWSAIM, OH JOSKeH BbITb NPOBEPEH NpU TemnepaType okpyxatowlei cpeabl (20 + 5) °C B cooTBeTCTBUM C TpeboBaHUAMM,
ycTaHoBneHHeiMn B D.2 1 D.3.

D.6 VcnbiTaHue Ha KOppO3ULo

MeTannu4eckne KOMNOHEHTHI TONNUBHOrO Haka foMmkHLI BbITL NoaBeprHyTLl 144-4acoBOMY UCNLITAHUIO CONSIHBIM
TyMaHoMm B cootBeTcTBUU ¢ MCO 9227. Mocne ykazaHHOrO UCMbITAaHUA KOMNOHEHT AOMKEH GbiTb NPOBEPEH B COOTBET-
cTBUK ¢ TpeboBaHuaMK, ycTaHoBneHHbiMK B D.2 1 D.3.

KOoMMOHEHTL! U3 Mean U MeHbIX CNNaBOB NPOBEPSIOTCA NOCPEACTBOM NOrpPyXEeHUA B aMMUaK Ha 24 4 B COOTBET-
cteumn ¢ UCO 6957 (cM. npunoxeHue A ana BenuunH pH npu ymepeHHOW KOppPO3UOHHOW aKTUBHOCTU U BbicOKOW Be3onac-
HocTK). MNocne STOro UCMbITaHWA YCTPONCTBO JOMKHO BbITb UCNLITAHO B COOTBETCTBUM ¢ TpeboBaHWUSAMU, YCTaHOBMNEHHEIMU
BD.2unD.3.

D.7 VcnbiTaHMe Ha yCKOpPeHHoe cTapeHue

McenbiTaHne JOMKHO NpoBoAMTECSA B cooTBeTcTBUM € 3.1 MCO 188:1998. UcnbiTaTenbHbll 0bpasel B cpefie Bo3gyxa
npu TemnepaType, paBHOR MakCMManbHON NPOEKTHON TeMnepaType, BhlAepXUBaeTcs B TedeHne 168 u.

MN3ameHeHue npegena NpoYHOCTU Ha PacTsKeHWe He JOMKHO npeBbiwaTth 25 %. M3MeHeHne OTHOCUTENBHOrO yANK-
HEHWSA He AOMMKHO NPeBbILLaTh CedyoLmnX 3Ha4YeHNA:

a) MakcumansHoe ysenuyeHue: 10 %;

b) makcumaneHoe ymeHblueHue: 30 %.

D.8 CroitkocTb noa Bo3gelcTBUEM a30Ha

WcenbiTaHne AOMKHO BBINONHATLCS B cooTBeTcTBUM ¢ MCO 1431-1. UcnbiTaTenbHbid 0Bpasel 4orxeH 6biTb NOA-
BEPrHyT HanpsxeHuto Ao 20 % yanvMHeHUs 1 BO3AeWCTBUIO Bodfyxa npu Temnepatype 40 °C, ¢ KOHUeHTpaLuuei o30-
Ha 50 Mkn/n, B npogomnxeHne 120 4. NcnbiTaTenbHblid 0bpasel He JOMKeH NPOLEMOHCTPUPOBATL HUKaKUX MPU3HaKoB
pacTpecKMBaHus.

D.9 McnbiTaHue TeMnepaTypHbIMU LLUKNaMHK

WcnbiTeiBaemblil 06pasel fomkeH 6blTb NogBeprHyT 24 TemnepaTypHeIM LuknaM. Kaxgbld TemnepaTypHbIA L1Kn
NPOXoA4MT OT MUHUMAarbHOW NPOEKTHOW TeMnepaTypbl 40 MakcuMarnbHOW NPOEKTHOW TemnepaTypbl U 06paTHO O MUHK-
MarbHOW NMPOEKTHOW TeMnepaTypkl B Te4eHWe NpUMepHO 4-4acoBoro nepuoga. Ha ypoBHSX MakcMmanbsHOW U MUHUMarb-
HO MPOEKTHO TemnepaTypbl faBneHne JomxHo Boapacti 4o MAOP v octaTbes Ha NOCTOAHHOM YPOBHE B TEYEHUE MU-
HUMYM 10 MUH. NcnbiTbiBaeMelii KOMNOHEHT JOMKEH NoKasaTb COOTBETCTBUE TpeboBaHMAM MO yTeukaM, onpegeneHHbIM
B D.2.

Mo 3aBeplUueHMK 3a4aHHOr0 YNCna TeMnepaTypHLIX LMKIOB KOMMNOHEHT JOMKeH 6biTb NOABEPrHYT NPoBEpKe, yCTa-
HoBneHHoi D.2 n D.3.
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rOCT P NCO 13985—2013

Mpunoxexnue JA
(cnpaBouHoe)

CBeZeHus 0 COOTBETCTBMM CChISTIOYHbIX MEXAYHAPOAHbIX CTAHAAPTOB
MEeXrocygapcTBeHHbIM CTaHOapTaM

Tabnuya OAA1

OB03HaYeHNe CCbINOYHOro CTeneHb OB03Ha4eHe U HauMeHoBaHWe COOTBETCTBYHOLLEro MeXrocygapcTBeHHOro
MeXAyHapo4Horo ctaHaapTa COOTBETCTBUA CTaHAapTa

1ISO 188:1998 IDT MOCT ISO 188—2013 «Pe3nHa n TepmoanacTonnacTbl. McnbiTaHua
Ha YyCKOPEeHHOe CTapeHWe 1 TeMfOoCTORKOCTbY

ISO 14311 — *

1ISO 2768-1 IDT MOCT 30893.1—2002 (MCO 2768-1—89) «OCHOBHLIE HOPMbI B3au-
Mo3sameHsieMocTW. ObLune gonyckun. MNpeaenbHble OTKITOHEHWUS NUHENR-
HbIX W YIIOBbIX Pa3MepoB C HeyKa3aHHbIMW LOonyckamny

ISO 6957 — *

ISO 9227 — *

ISO 13984 IDT MOCT I1SO 13984—2016 «Bogopog cxukeHHblA. CTbIKM CUCTEM 3a-
npaeK1 TOMNUBOM aBTOMOGUER»

ISO 21010 — *

SO 21013-3 — *

ISO 21014 — *

SO 21028-1 — *

ISO 21029-1:2004 — *

ISO 23208 — *

CTaHOapTOB:

- IDT — ngeHTuYHble cTaHgapThl.

* COOTBETCTBYIOLWIA HALMOHarbHbIA CTaHhapT oTcyTcTByeT. [1o ero MpUHSATUSI PeKOMEHAYETCS MCMoNb3oBaTh
NepeBof Ha PyCCKUIA A3bIK [JaHHOrO MexXAyHapogHoro cTaHjapTa.

M puMmedyaHne — B HaCTOHLLleVI Ta6n|/|qe ncnonb3oBaHbl cnegylouine 0003Ha4YeHUs cTeneHn CoOTBETCTBUA
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YOK 621.039.68:006.354 OKC 71.100.20
43.060.40

KnioyeBble CrnoBa: BOAOPOAHOE TOMMUBO, >KUAKWIA BOAOPOA, TPAHCMOPTHbIE CPEACTBa, TOMMWBHLIA Gak,
BOAOPOAHASA 3anpaBoYHas CTaHUUS
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