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MNpepncnosune

Llenn, oCHOBHble NPUHLUMMbLI U OCHOBHON NOPAAO0K NPoBeAeHUsa paboT Mo MeXrocyfapCTBEHHOW CTaH-
paptusaunn yctaHosneHsl B FOCT 1.0—2015 «MexrocyfapcteeHHas cuctema ctaHgaptusaumm. OCHOBHble
nonoxexus» n FOCT 1.2—2015 «MexrocygapcTBeHHas cuctema craHgapTtusaunn. CtaHgapTbl MEXrocy-
[apcTBeHHble, NpaBuia, peKkoMeHAaLun No MexrocyAapcTBeHHOW cTaHgapTu3auun. Mpasuna paspaboTku,
NPUHATUSA, 0GHOBNIEHNS N OTMEHbI»

CeefeHus o cTaHgapTe

1 NOArOTOBJIEH Poccuiickum cOK30M MpeanpusaTUii XONOANAIbHOW MPOMbILIEHHOCTM HA OCHOBE
COGCTBEHHOrO NepeBoAa Ha PYCCKMiA I3bIK aHTN0A3bIYHOV BEpPCUMM CTaHAapTa, yKa3aHHOro B NyHKTe 5

2 BHECEH TexH14eckMM KOMUTETOM Mo cTaHgapTnsaumnmy No 271 «YCTaHOBKU XON0ANIbHbIE>

3 MPUHAT MexrocygapcTBeHHbIM COBETOM M0 CcTaHAapTusauuu, MeTponorum u ceptudukauun
(npoTtokon ot 31 aBrycta 2016 r. Ne90-I1)

3a npuHATHE NPOros10CoBasIn:

KpaTtkoe HaumeHoBaHWe CTpaHbl Kop cTpaHbl CokpalleHHOe HaMMeHOBaHNe HauMoHaNbHOro opraHa
no MK <1CO 3166)004-97 no MK (MCO 3166) 004-97 no cTaHgapTu3aumm
ApmeHus AM MuH3koHOMUKN Pecny6nukun Apmenus
Benapycb BY FocctaHgapTt Pecnybnukn Benapycb
Knprusua KG KbiprelsctangapTt
Poccusa RU PoccTtangapTt
TagXukucrtaH T TapxukctaHgapT

4 TMpukasom defepasbHOro areHTCTsa rno TeXHUYECKOMY PeryimpoBaHunio 1 MeTposiormm oT 6 WIoHSA
2017 r. N9 493-cT MexXrocyfapcTBeHHblin ctaHgapT FOCT ISO 14903— 2016 BBeAEH B AelicTB/E B KaYecTBe
HaluuMoHasbHOro cTaHgapTa Poccuiickoli denepaunu ¢ 1ssHBapsa 2018 .

5 HacTtoswuin ctaHfapT naeHTnyeH MexgyHapogHomy ctaHgapTy 1ISO 14903:2012 «CucTtembl X010~
OVNbHbIE U TennoBble Hacocbl — OLeHKa repMeTMYHOCTU KOMMOHEHTOB UM coefnHeHuii» («Refrigerating
systems and heat pumps — Qualification of tightness of components and joints», IDT).

MexgayHapoaHbiii ctaHaapT IS 014903 paspaboTtaH TexHnueckum kommtetom No 86 MCO/MIK «Oxnax-
[eHVe N KOHAMLNOHMPOBaHNe BO3ayXxa», NnogkommnteTom 1 «TpebosaHnsa 6€30nacHOCTU U OXPaHbl OKpYXalo-
Lweli cpefbl, NpegbaBseMble KX004UIbHbIM CUCTEMaM.

Mpy NnpyMeHeHnn HacToALEero ctaHgapTa pekoMeHayeTCs UCNo/b30BaTb BMECTO CChITOYHBIX MeXAy-
Hapo/HbIX CTaHAapPTOB COOTBETCTBYIOLME VM MEXIOCyAapCTBEeHHble CTaH4apTbl, CBEAEHUA O KOTOPbIX Mpu-
BeleHbl B JO0MOJIHATE/IbHOM MpuioxeHnn A

6 BBEJEH BMEPBbIE

WHbopmaLumsa 06 n3MeHeHUsx K HacToAwemMy cTaHaapTy Ny6/nKyeTCs B eXerogHoM MHpopMaLMoH-
HOMyKa3aTene «HaunoHa/bHble CTaHAAaPTbl» aTe KCT U3MEHEHWI M MONPaBOK— B eXXeMEeCSYHOM UHOpP-
MauMOHHOM yKasaTene «HauuoHanbHble cTaHAapThi». B cnyyae nepecmoTpa (3aMeHbl) UM OTMEHbI
HacTosfllero craHgaprta COOTBeTCTBYlOWee yBeAgoM/eHNe 6yaeT ony6/MKOBaAHO B eXeMeCAYHOM
UHMOPMaLMOHHOM yKa3aTene «HauuoHasnbHble cTaHfapTbl». CooTBeTCTBYOW aa NUHpopMalms, yse-
JOMNEHNenTeKCThbl pasmeLlalnTca Takxe B MH(OpPMaLUVOHHOR cucTemMe o6 ero nosib3oBaHns — Ha odou-
uvanbHoMm caliTe ®efepanbHOro areHTCTBa N0 TEXHUYECKOMY peryMpoBaHmio 1 MeTpoaornuu B ceTu
MHTepHeT (Www.gost.ru)

© CraHpapTuHdgopm. 2017

B Poccuiickoii ®efiepayum HacTosILMiA CTaHAAPT HE MOXET 6bIThb MOJTHOCTLIO UM YACTUUYHO BOCMPOU3Be-

AEH. TUpaXnpoBaH N pacnpocTpaHeH B Ka4yecTBe OCbVILI,VIaﬂbHOFO n3gaHuna 6e3 paspelleHnsa degepasbHOro
areHTcTBa no TeXxHn4yeckKomy peryampoBaHunio 1 MeTposornm
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BsepeHune

HacTosawuii cTaHAapT NnpegHasHaveH 418 onMcaHnsa TUNOBOW Npoueaypbl KBanuUKaunoHHbIX UcnbITa-
HWIA MO OLLeHKEe repMeTUYHOCTH 3aKOHYEHHbIX U3rOTOB/IEHNEM KOMMNOHEHTOB, COeUHEHNIA, Y3/10B 1 geTanei,
NCMOoJIb3yeMblX B XO/IOAUBbHBLIX CUCTEMAX W TEN/IOBLIX HAcocax, ONncaHHbIX B ctaHgapTe 1ISO 5149. Taknmu
KOMMOHEHTaMW, COefUHEHUAMU, y3namun U geTansMu, B 4aCTHOCTU, SABNAIOTCSA apmaTypa, paspblBHble
Memb6paHbl, hnaHuesble 60 pa3BasibLOBaHHble COEANHEHUSA 1 COOPKN.
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M E X T OCVY 4 APC CTHUBEHH®bB 1 C TAHOAPT

CUCTEMbI XONOANNBbHBIE N TEM/TIOBLIE HACOCHI

OueHka repMeTU4YHOCTM KOMMOHEHTOB " COG,EI.I/IHGHVIVI

Refrigerating systems and heat pumps.
Qualification oftightness of components and joints

NaTtaBBegeHna — 2018—01—01

1 O6nacTb NpUMeEHeHUS

Tpeb6oBaHus, cofepXalinecs B HACTOALWEM CTaHAapTe, MPUMEHSAIOT A8 COefUHEeHNI TPy6oNpoBOAOB C
MaKcuMasibHbIM 3Ha4YeHNEM YC/I0BHOIO npoxoAa (HomuHansHoro anameTpa) DN 50 1 KOMNOHEHTOB C MaKcu-
Ma/ibHbIM 3Ha4YeHneM pabouero (BHyTpeHHero) o6bema go 0,005 m3u maccoii He 6onee 50 Kr.

CTaHfapT npefHasHayeH 415 onMcaHusa TNoBol npoueaypbl KBaIM(PUKaLNOHHbIX UCMbITaHWI NO OLeH-
Ke repMeTUYHOCTY KOMNOHEHTOB, COeAMHEHWIA, Y3N10B 1 AeTaneil, MCnosib3yeMbIiX B XON0AUNbHbIX yCTaHOBKax
1 TennoBbIX Hacocax, nepeyncneHHbIx B ISO 5149. OH onpeaensieT cTeNEHN repMeTUYHOCTU COEAVHEHWNIA 1
AVHaMnyeckne Harpysku, WCMblTbiBaEMble COeAMHEHVWAMW BO Bpems paboTbl B pesynbraTe npoueayps
NOATOHKKW, OnpefeneHHol NpeanpusaTueM-u3rotosutenem. B ctaHgapte npusefieH MUHUMasbHbIV NepeyeHb
Heo6XxoAMMON WHcopMaLuy, KoTopas [AO/XHa OblTb NpefocTaB/ieHa MNOCTaBLMKOM KOMMOHEHTa nuuy,
OTBETCTBEHHOMY 3a NMpOBeAeHVe 3To Npoueaypbl.

CTtaHfapT No3BonseT onpefensitb ypoBeHb repMETUYHOCTU KOMMOHEHTa B LIe/IOM, U ero CoefuHeHui
B YaCTHOCTW, B COOTBETCTBUU C yKasaHUAMU NPeanpuaTUa-U3roToBuTens.

CraHpapT pacrnpocTpaHAeTCs Ha repMeTuyHble pasbeMHble Y Hepa3beMHble COeJUHEHNS, 3/IEMEHTbI U
Aetanu, uCnosib3yeMble B X0N04UIbHbIX yCTaHOBKaxX, B TOM YNC/Ie COeANHEHUS C TePMETU3UPYIOLLUM YNNOTHE-
HMEM, He3aBUCKMMO OT KOHCTPYKLUK TAKOro YNAOTHEHNUA U MaTepuana, U3 KoToporo OHO U3r0TOB/EHO.

CraHpapT ycTaHaBnvBaeT AOMNOSIHUTENbHbIE TPEBOBAHUA K MeXaHU4YeCKUM COeAMHEHUSM, KoTopble
MOTYT 6bITb KNaccuULMPOBaHbl Kak repMeTUYHbIEe COEAUHEHMS.

2 HopmaTtuBHbIe CChIJIKK

[Na npMMeHEeHUs1 HaCToALWEero cTaHAapTa He06Xo0AMMbI Cle YL ME CCbINIOYHbIE LOKYMEHTbI. Ina aatu-
POBaHHbIX JOKYMEHTOB NPYMEHAIOT TONbKO YKazaHHOe n3gaHune. [1na HefaTpoBaHHbIX AOKY MEHTOB NPUMEHS -
0T NocneAHee nsfaHne cCblJIOYHOro OoKYMeHTa (BK/H0Yasi BCE ero BO3MOXHbIE U3MEHEHNS).

ISO 5149-1:2014 Refrigerating systems and heat pumps — Safety and environmental requirements —
Part 1: Definitions, classification and selection criteria (Cuctembl XonoanbHbIE 1 TENN0BbLIE HAacockl. TpeboBa-
HMA 6e30MacHOCTM M OXpaHbl OKpyxatwuwiei cpegpl. YacTb 1: Onpegenenus, knaccudukauma n Kputepum
BblGOpa)

ISO 5149-2:2014 Refrigerating systems and heat pumps — Safety and environmental requirements —
Part 2: Design, construction, testing, marking and documentation (Cuctembl XonoAubHbIE U TEMIOBbIE HACO-
cbl. Tpe6oBaHusA 6e30MacHOCTM M OXpaHbl OKpyXxatoLlieli cpeabl. YacTb 2: MpoekTupoBaHue, KOHCTPYKLKMS,
UCMbITAHUS, MapKNPOBKa U A0KyMeHTaums)

EN 13134 Brazing. Procedure approval (Maiika TBepAbiM NpunoeM. Tunoeas npowueaypa)

N3gaHne opuynanbHoe
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ISO 13971:2012 Refrigeration systems and heat pumps — Flexible pipe elements, vibration isolators,
expansion joints and non-metallic tubes — Requirements and classification (Cuctembl xonogunbHble 1 TeN0-
Bble HACOCbl. D1eMeHTbI TMBKKX TPY6, BMOPON30NATOPLI. TEMNEPaTYPHbIe KOMNEHCATOPbI U HEMeTanmyeckme
Tpy6bl. TpeboBaHWA 1 kKnaccudmkauuns)

EN 12693 Refrigerating systems and heat pumps— Safety and environmental requirements — Positive
displacement refrigerant compressors (Cuctembl X0NoguNbHbIE 1 TENIOBbIE HAcockl. TpeboBaHua 6e3onac-
HOCTW 1 OXpaHbl OKpyXatoLei cpesbl. X0noAUNbHbIE KOMNPECCOoPbl 06BEMHOI0 AeNCTBUS)

ISO 175 Plastics — Methods of test for the determination of the effects of immersion in liquid chemicals
(Mnactmaccbl — MeTofbl UCMbITaHWI 4158 ONpefeneHns BAUAHUA NOTPYXEeHNS BXUAKNE XUMUKATbI)

IEC 60068-2-64:2008 Environmental testing— Part2-64: Tests— TestFh: Vibration, broadband random
and guidance (McnbiTaHWs Ha BO3elCTBUE BHELLHMX hakTopoB. — YacTb 2-64: VcnbiTaHnsa — WcnbiTaHue Fh:
Bnbpauus, lumpokononocHas cnydaiHas Bbibopka (LMdpoBoe ynpasneHne) n pykoBoacTBO)

IEC 60335-2-34 Household and similar electncal appliances — Safety — Part 2-34: Particular
requirements for motor-compressors (Mpu6opbl 3neKTpUYeckme 6bITOBOro MaHanorMyHoro HasHaveHus. beso-
nacHocTb. YacTb 2-34: YacTHble Tpe6oBaHWA 415 KOMNPECCOPOB CO BCTPOEHHbLIM 3N1eKTpoABuraTenem)

3 TepMuHbI 1 onpegeneHns

B HacToslLeM cTaH4apTe UCMNoNb30BaHbl TEPMUHBLI 1 onpegeneHns no 1ISO 5149-1:2014, a Takxe cne-
Ayolme TEpMUHBI U onpefeneHns:
3.1 maccoBblli pacxoj B rog, qnt 3HayeHne MaccoBOro pacxoga yTeuku.

MpumeyaHune — BblpaxaloT BrpamMmmax B rog,.
3.2 06beMHbIl pacxos yTeuku, Q: 3HayeHMe 06bLEMHOro pacxoa yTeuku.
MpuMeuyaHune — BbipaxaloT Bnackansx Ky6. METp 3a CEKyHAY.

3.3 repmeTnyHas cucrtema: cuctema, B KOTOpOI7I BCe 4acTu, cogepxauine xnagareHt, N3rotoBsieHbl
nyTem cBapku, nariky unm aHanorMYyHoro Hepa3beMHOro coegnHeHna, Bkn4vaa 3akpblTble 3arsylikamn Knana-
Hbl U TEXHO/TOTN4YEeCKne oTBepcTuA, 06ecneqv|Ba}ou4aﬂ BO3MOXXHOCTb UX Haanexaulero peMmoHTa unnytmnnumsa-
umn, KoTtopada nmeet rIpOBepeHHbIVI nytem ncnbITaHWi YPOBEHb yTEYEK MEHEE 3 rpamMmMoB B rog npu gaBneHun,
CoCTaBdKLWEM HE MEHEee YHeTBEPTN OT MakCUMa/IbHO AONYCTUMOIO 3Ha4YeHNA.

MpnmeyaHune — [laHHoe onpejeneHne COOTBETCTBYeT ONpefeneHNl0 repMeTUYHOW  cucTemsbl  No
1SO 5149-1:2014.

3.4 opHOTMMHAsA NPOAYKLMA: Tpynna u3genunii, BbINOMHAIOWMUX OANHAKOBYH OYHKLMIO, U3rOTOBMEH-
HbIX N0 OANUHAKOBOM TEXHO/IOTUN U U3 O4MHAKOBOro MaTepuana s kaxaon chyHKLMOHANbHON YacTh 1 KaX40ro
repMeTu3npytoLLero maTepmana, NpoM3BeAeHHbIX B COOTBETCTBUY C OAMHAKOBbIMU TEXHUYECKMY TpeboBa-
HVAMMW, HO OT/IMHAIOLLMXCH pasmepamu.

3.5 Hepa3beMHOe coeAMHEeHNEe: COeAUHEHNE, KOTOPOE He MOXET ObiTb pa3beMHeHO 6e3 npumeHe-
HVA paspyLUarLMX METOA0B.

3.6 pa3bemMHOe coeauHEHMNE: MHOroKpaTHO peasin3yemMoe CoenHEHUE, KOTOPOE MOXET ObITb pa3be-
AVHeHOo 6e3 NpUMeHeHUs paspyLialnLmnux MeToA0B.

MpumMeuyaHune — B HEKOTOPbIX C/ly4asix B KA4eCTBE TEPMETU3NPYIOLLEr0 3/IEMEHTa MOXET GblTh NCMNOML30BAH
naTpy6ok (Hanpumep, nyTeM passanbLoBKu). FTepMeTU3NPYIOWUi 3/1IEMEHT MOXET 6biTb CMEHHbIM.

3.7 O,D,HOTVII'IHbIVI mMartepuan: martepuan, I'IpVIHa,EI,]'Ie)KaLIJ,VIVI K O4HOMY M3 NepeydnCsIEHHbIX HWXe Tuny
MeTannoB:

- cTanb:
- @/IIOMUHWIA UK aNOMUHUEBBIN CNaB:

- Mefb.

n pnmMmedyaHne — Pa3HOBI/I,D,HOCTVI YKas3aHHbIX TUNOB MeTa/iZIoB BHYTPU AaHHOTOo Tuna cynTtarT O4HOTUMNHBLIMU

MaTtepuanamu (cMm. EN 14276-2).
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4 YcnoBHble 0603HAYEHMA U eguHULbI U3MEepeHns

O603Ha4YeHNss NyCNoBHbIe eANHNLbI, NICNO/b3yeMble B HACTOSLLEM CTaHAapTe, npuBeAeHbl BTabnuue 1.
Ta6nuuya 1— O603HaYEHNS U YCNOBHbIE efUHULbI
0O603HauveHne OnucaHne EpvHnua
okmnl OTKNOHEeHMe a NpoLeHTax MWHUManbHOTO W MaKCUMasbHOrO MOMeEHTa 3aTsXKu OoT —

CpefHero  3HayeHUss MWUHUMANbHOTO UM MakKCMManbHOrO  MOMEHTa  3aTsXKu
(KoT.x-Ka” T 0o,Tn* «0 T»)

( YacTtoTta Bubpayuii ry,
KO ~ CpefHue 3HaYeHUA MOMEHTa 3aTsAXKM COOTBETCTBYIOLLEr0 CTAHAAPTHOIO COeANHEHNS Hw™
K* Heo6xoAuMBbIi MakcMasbHbli MOMEHT COOTBETCTBYHLWENO CTAHAAPTHOTO COeANHEHNS Hwm

(ecnun ykasaH). Mpu OTCYTCTBUM yKa3aHWi MakCUMasibHYl0 BEMYMHY MOMEHTA 3aTSHKKU
coobujaeT M3roToBUTE b

Ko nH Heo6xoAnMbI/A MMHUMaNbHbI MOMEHT COOTBETCTBYIOLENO CTAHAAPTHOTO COeMHEHNA H ™
(ecnn ykasaH). Mpu OTCYTCTBUM yKazaHWii MUHUMaNbHY BEUYMHY MOMEHTA 3aTaXKK
coobuwaeT M3roToBUTENb

L OnuHa Tpy6bl MM

n Yuncno ynknos npu temnepartype u nog gasneHnem (metog 1) —
n, Yncno ynknos npu Temnepartype v nog gasneHunem (metog 2) —
n2 Yucno yumknos nog fasneHuem —
M Yucno LMKNOB Npn BO3AeNCTBUN BUGpaynmn —
n*a* MonHoe yncno uukNoOB Npu TemnepaTtype u Noj gaBneHnem —

N KonuyecTtBo o6pasyos -

P [aBneHune npn ncnbiTaHUU HA TEPMETUYHOCTb MMNa
PTux MakcumanbHoe paboyee faBneHue MMa
PTh MuHumanbHoe paboyee gaBneHue MnNa
PS MakcumanbHO gonycTuMoe agasneHune MMa
Puw HomuHanbHoe fasneHne B aIeMeHTe MMa

o) O6beMHbI pacxof, Mae+m3c
Qm MaccoBblii pacxop yTeuku B rog rirof

S BnbpaunoHHoe nepemelyeHune (pasmax konebaHui) MM
rm™, MakcuManbHas Temnepatypa Uukna ncnbiTaHuii *C
rar MuHuManbHaa TemMnepaTtypa uukna ucnbiTaHuii ®C
» MaccoBblii pacxof Kr/c

5 TpeboBaHMUA K UCMbITAHUAM

McnbiTaHnam nognexar kopnyca KOMNOHEHTOB U COeAVHEHUS, UCNONb3yeMble B XONOANbHbIX CUCTe-
Max 1 TeNN0BbIX HAacocax, B COOTBETCTBUM C TpeboBaHNAMY, MPUBEAEHHbIMN B Tabnmuax 2 un 3.

Ha pvcyHke 1 nokasaHbl KOMMNOHEHTbI COeVHEHWI, NOABEPraembiX UCMbITAHUAM B COOTBETCTBUN C Tpe-
60BaHUAMY. NpUBEEHHbIMY B Tabnnue 2 unm B Tabnuue 3.



FOCT ISO 14903—2016

CornacHo Ta6bnuue 2

CornacHo Taénuue 3

1— coefuHeHne Tpy6oNpoBOAOB. 2 —KOPMYC KOMMNOHEHTa: 3 — Tpy6onpoBos: 4 — COeUHEHNE 31EMEHTOB KOpnyca;
5— paaBasibMOBaHHbI NaTpy60kK

PncyHok 1— Buabl coeAMHEHWH KOMNOHEHTOB 1 TPy60NpPOBOA OB

McnblTaHuaM nogsexar Bce TUMbl KOMMNOHEHTOB M COeAMHEHNIA.

EC/IM KOMMOHEHT cOGpaH C UCMO/b30BaHWEM PA3/INYHBLIX TUMOB COeAVHEHWI, 0fHO 13 3TUX COeAVHEHMI
NPOBEepPSIOT NPU UCMbITAHWSIX KOPMyca KOMNOHEHTa B COOTBETCTBUM C Tabnuueii 2. lpyrue BO3MOXHble TUMbI
COefMHEHNIT 3TOr0 KOMNOHEHTA NMPOBEPSOT HE3aBNCUMO APYT OT Apyra B COOTBETCTBUM C Tabnuuei 3.
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6 Tpeb6oBaHus, NpeAbsABASEMble K FTepMeTUUYHbIM CUCTEMaM

FepMeTuyHbIe CUCTEMbI COBMPAIOT N3 KOMMOHEHTOB W AeTanell, KOHTPO/IbHbIV YPOBEHb FepMEeTUUYHOCTH
KOTOPbIX AO/HKEH COOTBETCTBOBATL YPOBHAM A. Lvnn A.2 Tabnuubl 6, TM60 onpeAeneH Npu NCnbiTaHUSAX B COOT-
BETCTBWM C TpeboBaHNaMM Tabnuubl 3. letTanu n coegnHeHns nognexart UCnbITaHUAM B COOTBETCTBUU C Tpe-
6oBaHUAMU TabaML, 2 1 3.

7 MeToAmka ncnbliTaHuia
7.1 O6wmne NonoXeHUs
BI/I,IJ,bI Nnpexnmsl MCMbITAHWA, npuMeHsaeMble KaeTanam, coe AMHEHUAM n4yacTam, noanexart npoBepke nx

COOTBETCTBUA TEXHUYECKMM YCI0BUSAM ANS TUMNOBOIO UCMbITAHUS HA FTePMETUYHOCTb. [ocneaoBaTenbHOCTb
UCNbITAHWI CXeMaTUYHO NpeAcTaBeHa Ha PUCYHKe 2.

PucyHok 2 — lMocnefoBaTtenbHOCTb UCNbITAHUN
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7.2 OT60p O6pasyoB

VcnbiTaHnsM nogsepraroT Havwbosiee KpynHbIA, HanMeHee KpPYMHbI U M060i NpOU3BONbHO B3ATbIN
06pa3sLibl O4HOTUMHOW NPOAYKLMU BCOOTBETCTBU UC TabnuLel 2 unu Tabnuueii 3. 3T xe obpasupl noaseprawoT
UCMbITAHMAM MOA AaBfeHMeM Mpy BbICOKOW TemnepaType v Bubpauun (7.6). a Takke npyv mMogennpoBaHum
pabounx npoueccos (7.7). Ans kax[oro Buga UcnbiTaHUin, onmcaHHoro B 7.8. 7.9. 7.10.7.11,7.12, moryT 6bITb
MCNONb30BaHbl pasnnyHble obpasLpl.

7.3 TemnepaTypHbIil peXxum ucnoliTaHui

Temnepatypa npv UcnbITaHUM (TemnepaTypa OKpyXaloLlei cpeabl ¥ TeXHOMOTMUECKUX ra30B) A0KHA
6bITb B pegenax ot 15 BC 4o 35 °C. ecnv MHOe He yKa3aHo, KakK yC/0BUs UCTbITaHWIA.

7.4 VicnblTaHNa Ha repMeTUYHOCTb

7.4.1 O6uMe nonoxeHuns

Bce KOMNOHEHTbI 1 COeMHEHNA NOAeXaT MPOBepKe Ha repMETUYHOCTb.

FepMeTUYHOCTb NpefoXpaHUTeNbHbIX YCTPOWCTB, NpeAHasHavyeHHbIX Ans cbpoca AaBneHus, npoBeps-
10T Npu faBneHun B anemeHte P - 0.9 Pm ¢ 0/-2 %.

FepMeTUYHOCTb MPOUNX KOMMOHEHTOB ¥ COeLUHEHNI NPOBEPAIOT Npu faBnedun P = PS +0/-2 % (PS—
MaKcumasbHO AoMyCcTUMOE flaB/ieHune).

B xofie npoBepkun onpefensoT COOTBETCTBIE [eNCTBUTE/IbHOTO YPOBHA repMeTUYHOCTM Tpe6oBaHnAM
B OTHOLUEHWMN KOHTPO/IbHOIO YPOBHSA repMeTUYHOCTU NO BEIMYMHE 06 BEMHOIO pacxoa yteukun Q.

KOHTPONbHBIA ypoBEeHb repMeTnyHocTM A1—A2 onpegenseT MakcManbHO A0MYCTUMY0 BENUYMHY 00b-
€MHOro pacxoga yTeuku Q ans repMeTUYHbIX KOMIOHEHTOB, @ KOHTPO/IbHbI YPOBEHb repMeTMyYHoCTU B1—B2
onpefenseT MakCMMasibHO AOMYCTUMYIO BEIMYMHY 06BEMHOro pacxofa yteykn O ANa KOMMNOHEHTOB, 3aKpbl-
TbIX 3arNyLLIKaMun 1 BCeX 0CTasIbHbIX COeMHEHWA.

Ycnosue cOOTBETCTBUS AECTBUTENLHOTO YPOBHA FepMEeTUYHOCTN TPe6oBaHNAM B OTHOLUIEHUUN KOHT-
POMILHOTO YPOBHSA repMeTUYHOCTM hopmynupytoT kak Oa < Ok, rae Og— feincTBuTenbHas BennymHa 06 bemMHo-
ro pacxofa yTeuku, onpefesieHHas no pesynbtaram ucnbiTaHuii, 1 OK — KOHTPO/IbHOE 3HAYEHWNEe BeNYMHBI
06BEMHOro pacxoga yteukn Q cornacHo tabnuue 6.

MakcumasibHoe KOHTPO/IbHOE 3HavyeHne BeNNUYnHbl 06bEeMHOro pacxoda yTeukn Ok (Tpebyemblli KOHT-
PO/bHbI YPOBEHb repMEeTUYHOCTH) yKasaHo ANS renusi, NPUHATOr0 B KayecTBe 3TasioHa, Mo fLaBfieHnem
1 MMNa npu TemnepaTtype natoc 20 °C.

[JelicTtBuTenbHoe 3HayeHne BeNMUnHb 06bEeMHOro pacxoga yteuku Of (4eicTBUTENbHbI KOHTPObHbIN
YpOBEHb repMeTUHYHOCTU, B TOM YnC/e 415 APYTUX ra3oB, MPUMEHSAEMbIX NPU UCMbITAHUAX UK APYToro 3Ha-
YeHWA NCnblTaTeIbHOro AaBieHns) paccunTbiBaOT Mo QOPMysiam NPUIoXKeHns A.

TpebyeMblii KOHTPOIbHbIA YPOBEHb FePMETUYHOCTU 3aBUCUT OT pasMmepa NCMbITYeMbIX KOMMNOHEHTOB UK
coefiMHeHWU. Tunbl KOHTPO/IbHbIX YPOBHEW FepMeTUYHOCT B 3aBUCUMMOCTU OT TUMOPAsMepoB WUCMbITyeMbIX
KOMMOHEHTOB WY COEANHEHWNI ANA KaXA0r0 KOHKPETHOrO BMAa COeANHEHU NpuBeaeHbl B Tabnmuax 4 n 5.

Ta6numya 4— KOHTPONbHbIA YpOBEHb FEPMETUYHOCTM B 3aBUCUMOCTM OT HOMWHANLHOTO AUAMeTpa CoeAnHeHNN

CoefjuHeHns HomuHanbHbIli gnameTp (OW) KOHTPO/IbHBIA ypoBeHb repMeTUHHOCTH
FepmeTnyHbIe coegnHeHus S50 Al
KOMMOHEHTHI, 3aKpbITble 3arnywkamu £50 B1

Ta6numya 5— KOHTPObHbIA YypOBEHb FEPMETUYHOCTN B 3aBUCUMOCTM OT 06bEMa KOMMNOHEHTOB

KOMMOHEHTB!I O6bEM KOMMOHEHTa, AM3 KOHTPO/IbHBI/ YPOBEHb rEPMETUYHOCT
OTt0pg0 1.0 Al
repMeTUYHbIE KOMMOHEHTBI
Bonee 1.0 A2
KOMMOHEHTBI, 3aKPbIThIE OT10 a0 2.0 B1
sarnywkamu Bonee 2.0 4o 5.0 B2

Tpe6oBaHus K Be/IMUMHAM PacXoia yTeuky 415t pasnyHbIX TUMOB KOHTPO/IbHLIX YPOBHER repMeTUyHoC-
TW npvBefeHbl B Tabnvue 6. Npu HEO6XOAMMOCTM NPOM3BOAMTENb MOXET 3afaTh 60/1ee HU3KYI BETUUNHY
pacxoja yTeuku.
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Ta6nuuya 6 — OKBMBANEHTHbIE 3HAYEHUS BE/IMUMHbBI YTeUeK Mo OTHOLEHWUI K yTeykam 3Ta/loHHOTo rasa B 3aBUCH-
MOCTU OT KOHTPO/IbHOTO YPOBHA repMeTUYHOCTH

BennunHa 06BEMHOr0 OKBMBa/IEHTHOE 3HaYeHNe 3KBUBAJIEHTHOE 3HaYeHne

KOHTpONbHBbI pacxofa yreuku 06BEMHOI0 pacxoaa MaccoBOro pacxoga
KOMMOHeHTbI YpOBEHb Ma wmYc. atanoHHO raza yrteukn Q a”,. Ma-m3c. yTeukun. A,HOXu. r.Yoa.
repMeTU4HoOCTH (renwii) npu -*20 *C n nCnbITaHWA eo34yXoM npu MCNbITaHNA N306yTaHOM
1MMa «20'Cwu 1 MMa npu *20 'C n 1 MNa
repmeTUUHble Al 575*10"" s 8 xt0"7 S15
KOMNOHEHTbI A2 S ix 10-® S11 x10'7 S2.0
KOMMOHEHTHI, B1 S 1x10" S11 x 10™ S2.0
3aKkpbiTble 3arnywkamu B2 S2x10-* s 2.1 x10 * S4.0
MpumMmeyaHne — SKBUBANEHTHOE 3HAYEHNE MACCOBOrO pacxoja yTeuku 4na u3obyTaHa paccuuTbiBaloT Ans

rasosoii hasbl, NOCKONbLKY Npu TemnepaTtype *20 'C u nop pgasneHunem 1 MMa n3o6yTaH nepexoauT B XuAakylo dasy
(cm. R600a. Tabnuua A.1).

7.4.2 KOHTPO/bHbLIA ypOBEHb FEPMETUYHOCTU
MpnmeuyaHne — PekoMeHaauum no kputepusim n cnoco6am Bbi6opa npuBeeHbl B cTaHgapTe EH 1779.

7.4.2.1 MeTog ucnblTaHui

KOHTPObHbIA ypOBEHb rEPMETUYHOCTM COeAUHEeHNI naeTaneil, NnpuBeeHHbIN Ha pucyHke 3. onpegens-
0T METOAOM NHTETPMPOBAHHOIO N3MEPEHUSI, OCHOBAHHOIO Ha NoAcyYeTe CYMMapHOro 3HauYeHNs BCeX yTeyek.
PekomeHaoBaH MeTOA NPOBEPKM C NPUMEHEHNEM WHAMKATOPHOrO rasa.

MpumeuvaHne 1— Bonee nogpo6Hbie CBEAEHUA OTHOCUTENIBHO UCMNONb30BAHNA UHAUKATOPHOrO rasa npuee-
AeHbl B EH 13185:2001. nyHkT 10.

NHAVKaTOpHBIN ra3 noAatT BO BHYTPEHHUI 06BEM UCMbITbIBAEMOro 06beKTa, Aasiee — HakanImeawT B
HEeM 1 MOMeLLLalT NCMbITYEMblil 06bEKT B BaKyyMHYH0 Kamepy.

[na namepeHns KOHTPO/ILHOTO YPOBHSA repMEeTUUYHOCTY BbINOTHAKOT CAeAyHoLLYyI0 Npoueaypy:

- BaKyyMHY0 kKamepy NofACOeANHAIOT K AeTeKTopy;

- UCNbITYeMyto AeTasb NOACOEANHSAIOT K reHepaTopy AaB/eHNsa UHANKATOPHOrO rasa (B BakyyMHOI kame-
pe), CM. pUCYHOK 3;

- 3aKpblBalOT BaKyyMHYI0 Kamepy 1 NOAKAYatoT AaTunK yTeuek (ecnm HeobxXxoAnMo — Takxke BakyyMHbIl
Hacoc);

- KaNMopyT 1 PerynMpyroT AaTHnK yTevek B COOTBETCTBUN C MHCTPYKLUUAMN MPOU3BOANTENS, UCNOMb3YSA
N5 3TOro KaNMBPOBOYHYIO YTEUKY (MPY HEOBXO0AMMOCTU AAHHYI0 YTEUKY CHUTAIOT «3TaIOHHOM»);

- N3MepAtT POHOBBIN CUTHAN B BaKyyMHOW Kamepe C UCNbITbIBAEMOl fleTanblo 6e3 co3gaHus faBneHus
renvs;

- co3gatoT Tpebyemblii ypoBeHb NPOBHOr0 AaBNEHNA reNnst BHYTPU UCNbITYEMOW feTanu;

- NI3MepPSAI0T BE/IMUYNHY YTEUKN U3 UCTIbITYeMOl geTanu;

- yOAnawT renunii 13 UCnbITyemol etanu npy NoMoLL M BakyyMHOro Hacoca,

- 3aM0/HAT UCMbITYeMYI0 AeTanb NHANKATOPHLIM ra3om 1 co3aatoT TpebyeMblli ypoBeHb Npo6HOrogaB-
NeHus.

NMpumeyvyaHne 2— CymMMapHyl yTeuky MHAMKATOPHOrO rasa M3 UcnbiTyeMoii getann onpeAenstoT no nokasa-
HUAM AaTuuka yTeuku;

- paccunTLIBAOT CyMMapHYH0 Be/IMUMHY yTeukn no qopmyne:
101325
X

Sci-Rci ¢ p

roe qQ— cymmapHas BenuumHa yteuku. MNa x m3c;
qQL— BenUYMHA YTeUKM YNCTOro MHAMKATOPHOrOo rasa. Ma x m3c;
SL— nokasaHue gaTuvka yTeuku;
SCOL— nokasaHue gatyvka yTeuku npu kanmbposke (kanmbpoBOYHON yTeuke);
Rt,Rcl — thoHOBbIE 3HAUYEHMSA NOKA3aHUI faTumKa yTeukn Npu UCNbITaAHUSIX U Ka/IMGpPOBKE COOTBETCTBEHHO;
Cc— 06beMHas 40N UHAVKATOPHOrO rasa B ra3oBoli CMecH;
p— AaBfieHne OKpyXatoLei cpelbl B UCMbiTaTebHOM nabopaTtopuu. Ma.
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MpumevyaHune 33— MogpobHas meToguka pacyeTta npusefera B ctaHgapTe EN 13185.2001. nyHKT 9.2.6.

Ecnv coegnHeHuns n/vnn Aetann UcnblTbiBakT B c6opKe, CyMMapHoe 3Ha4yeHne pacxoga yTeykm 0Oo/KHO
cooTBeTCTBOBaTb Haubornee CTpOromy nokasatesilo KOHTPOJ/IbHOI0 YpOBHA TepMeTUYHOCTU ANA B3ATbIX NO
OTAEeNbHOCTN NHAMBUAYaANbHbIX COG,EI,I/IHEHI/IVI NN KOMMNOHEHTOB.

T— oT reHepatopa VHAVKaTopHOro Tasa (PS); 2— K BakyyMHOMY Hacocy: 3— K BakyyMHOMY Hacocy:
4 — K Macc-cnerTpoMcTprUCCKOMy AaTunKy, 6 — UCNbITbIBAEMbIi 0GBEKT: B — 3TaSIOH YTEUKM

PucyHok 3 — Cxema OLEeHKN CTeNneHn repMeTUYHOCTN, OCHOBAHHAsA Ha MPUMEHEHUN MHAUKATOPHOTO rasa

7.4.2.2 AnbTepHaTUBHble METO/bI UCMbITAHWIA

CyulecTByloT iBa a/ibTepHaTUBHbLIX MeToAa.

- AnbTepHaTuBHbI meTon 1:

MeTopg nafeHns fasneHvs Hagfysa B UCNbITYEMO feTann ¢ nocnenyowmnm onpejesieHnem pacxoga
yTeuUKM.

MpumeuvaHune 1— MNogpo6bHas nHcopmaLmsa No METOANKE NPOBEJEHUSA UCNbITAHNA C UCNOIb30BAHNEM METO-
[a nageHvs faBneHus Hagaysa B UCNbITyeMoit aetanu npuBegeHa B EH 13815:2001, nyHkT 10.4.1.

- ANbTepHaTUBHbI MeToA 2:

My3bIpbKOBbIN (MHEBMOTrMApPaBANYECKNiA) MeToA (CM. pUCYHOK 4). MeTog, MOXeT ObITb NCMO/Ib30BaH AN
KOHTPO/IbHOTO YPOBHSA FEPMETUYHOCTM B. HO TO/IbKO NpW YC/I0BMU, YTO B NPOLLECCe UCMbITaHW MOXHO ByaeT
n3MepaTb hakTUUEeCKnii pacxos yTeuku.

MpumevyaHune 2— MeTognka ucnbiTaHNs Ny3blpbKOBLIM METOAO0M NoApo6HO onucaHa B EH 1593.

TOYHOCTb BbIGPAHHOr0 MeToAa A0/KHA OblITb NPOBEPEHA W A0/HKHA COOTBETCTBOBAaTL TPeOOBaHMAM K
hakTMyeckoMy 3HAYEHMI0 KOHTPO/IbHOrO YPOBHSI repMeTUYHOCTU. Ecnu BbIGpaH ny3bIpbKOBbIA MeToa,
[O/KHBI 6bITh BbINOSIHEHBI CNeaytoLe TpeboBaHus:

- UCNbITYEMbI 06BEKT A0/MKEH ObITb HAAAYT AaBNEHNEM BO34yXa, PaBHbIM MakCMMasIbHO AONYCTMOMY
AasneHuio PS. laBneHne HUxe fAasneHunsa PS He gonycTumo:

- UCMbITYEeMbI 06BEKT [0/MKEH ObITb NOTHOCTbLIO NOrPYXEH B BOAY C TeMnepaTypoli He Huxe 35 °C;

- UCNbITYEMbIl 06BEKT [O/MKEH NOABEPraTbCsA BO3AENCTBUI0 aTMOCHEPHOT0 AaBNEHUS;

- UCMblTaHMe A0/HKHO NPOBOANTLCA NPU TeMNepaType OKpyxXatoLeli cpegbl;

- NPOMEXYTOK BPEMEHN MexAy Ny3blpbkaMu, NOKMAAKLWMMN APYT 38 APYrOM 06bEKT UCNbITaHWNA, [,0/1-
XeH 6bITb 60s1ee 60 c.

1—B0ofa:2 — WCNbITbIBAEMbIN 06BEKT: 3— AaBneHne Bosgyxa (PS)

PucyHok 4 — Cxema OLEHKN CTENEHN TepMEeTUYHOCTU Ny3blPbKOBbIM METOA0M

11
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7.5 TpeboBaHus, npeabaBAAEMble K COEAUHEHNAM

7.5.1 O6wwue nonoxeHus

7.5.1.1 OG6pasubl 415 UCNbITAHWIA

Bce ucnbiTyeMble coeMHEHNA [O/MKHbI UCMbITbIBATLCS, OYAyYM NPeAcTaBNeHHbIMU B TOW Xe KOHAUry-
pauuu. B Kakoi OHW MOCTynatoT B NPOAaxXy noTpebuTtensm.

Bce coeivHeHUs nognexart ncnbliTaHUsM, yka3aHHbIM B Tabnuue 3.

7.5.1.2 MOMEHT 3aTsKKN

Tpy6Hble coefVHEHUA UCMbITbIBAOT MpU MUHUManbHoM (K1) n makcumansHom (Kmil) 3HaueHusax
MOMEHTa 3aTAXKKN, onpefensiemblx cornacHo Tabnuue 7.

Tab6nunuya? — 3HaueHUs MOMEHTA 3aTSXKN NPU UCMbITAHUAX Pe3b60BbIX M/UNK hnaHuesbix coeguHeHnii (KT, n K, n,)

OTK/IOHEHME MOMEHTa 3aTsKKu Xn K
TNnA
OKbl 220 % Ko m Ko. nu
OK™, <20% 0.8 xKO... 1.2

7.5.1.3 CoepuHeHNss MHOrOKpPaTHOro UCnoJsib30BaHus

Ecnu ncnbiTbiBaeMble coeJMHEHUs NpeAHa3HaveHbl 4155 MHOrokpaTHol c6opku/pa3bopku, nepeq Hava-
JIOM UCMbITaHNA HE0BX0AMMO BbIMOMHUTL CeaytoLLne AelicTBUS:

a) coeAMHUTb COOTBETCTBYIOLLME CTbIKM AeTanelt (Tpy6onpoBoaoB), o6ecneyums npym 3TOM MakcMManb-
HOe 3HaYeHne MOMeHTa 3aTsHXKKM CornacHo Tabnuue 7,

b) ocnabutb COeMHEHNA CTbIKOB N OTCOEANHUTL TPY6OMNPOBOAbI;

C) NOBTOPWTbL AEWCTBUA a) U b) eLle YeTbipe pasa.

7.5.1.4 Tpob6oBaHus. npeabsaBAAeMble K repMeTU3INPyeMbIM COEJUHEHNSAM

Pa3bupatb coejMHeHe MOXHO TOJILKO C UCMOJIb30BaHNEM CreLnann3nupoBaHHbIX UHCTPYMEHTOB.

MpumevyaHne — OTBEPTKN, POXKKOBbIE raeyHble KNUMN, 06blYHbIE 3axBaTHble yCTpOVICTBa nT. 4. HE cyuTarT
cneuynann3npoBaHHbIMN NHCTPYMEHTaMMU.

CoefiiHeHNE He [0/IKHO MUCMO/b30BaTbCs MHOTOKpaTHO 6e3 3aMeHbl repMeTU3NpYyoLWero Marepuana
(ynnotHutens). B cnyuae, ecnv B Ka4ecTBe repMeTU3NPYIOLLEro YNJIOTHUTENA UCNOMb3YIOT TPY6Y 1 ecnu aTa
Tpy6a fAechopmmupoBaHa B npouecce repmeTmsaumm, ee 4yacTb, Nofaseprwascsa gecopmannu, He MoxeT BbITb
NMOBTOPHO MCMNOJIb30BaHa B KAYECTBE YNJIOTHUTENSA.

7.6 MVcnbiTaHMa B YCNOBUAX BO3AeicTBUA BubGpauuii, konebaHuii TemnepaTypbl U gaBneHus

(PTV)

7.6.1 O6LWwme nonoxeHus

[na nposefeHns uCMbITaHWA fasBneHveM, Temnepatypoi u Bubpauvei MPUMEHSAIT MNONOXeHWA
NMyHKTOB 7.6.4 unn 7.6.5.

VcnbiTyemMble fetann nnm coeuHeHns A0KHbI COOTBETCTBOBATbL OAHOMY U3 IBYX METOA0B, ONUCaHHbIX
B 7.6.4 n 7.6.5, onsa uukna KOMGMHUPOBAHHBIX UCTbITAHWI B LLE/IAX OLEHKN KOHTPO/IbHOTO YPOBHSI repMeTuy-
HOCTW.

7.6.2 O6pasubl

Yucno o6pasuos 415 Lykna KOMOMHUPOBaHHbIX UCTbITAHWI ONpeensoT B3aBUCUMOCTY OT KOHTPO/IbHO-
ro ypOBHSi repMETUYHOCTH cornacHo Tabnuue 8.

Ta6nuya 8 — MapameTpbl UCNbITAHUS

KOHTPO/IbHbI YpOBEHL FEPMETNYHOCTU Yucno o6pasLios
Al.B1 3
A2. B2 2
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7.6.3 MeToguka ncnblTaHus

7.6.3.1 O6opypoBaHue

O6opyaoBaHue 4151 UCMIbITAHNIA BKHOYAET:

a) nomelleHne/60KC A4NA NPOBeAEHNS NCMbITaHWi B OKpYXatoLLell cpefie C BO3MOXHOCTbIO MOAAEPXM-
BaTb TemMnepaTypbl, PeryisipHo BapbnpyemMble MeXay MUHUManbHbiM (FTN) 1 MakcumanbHbiM (TTal) 3Have-
HUAMY;

b) YCTPOICTBO ANS CO3AaHUA AaBNeHUs, NOAKI0YaeMoe K COeJMHEHNAM C BO3MOXHOCTbI0 co3fiaBaTb
[JaBneHue, Bapbypyemoe B npegenax Mexay MuHumanbHbiM (P n makcumanbHbiM (Pmai) 3HauyeHnaMu;

C) BUOpOCTeHS, CNOCO6HbIV co3gaBaTb U NOAAEPXKMBATL 3a4aHHYI0 YacToTy M aMnanTyay;

d) cuctemy perynmpoBaHus gaBfieHus, CNOCOGHYI0 3afaBaTb U KOHTPOIMPOBATbL AaBeHne € norpeLu-
HOCTbIO He 6onee +5 %;

€) cucTeMy TepMOCTaTMpoBaHUs. CNOCOGHYD o6ecrneunmBaTb U KOHTPONMPOBATbL TeMnepaTypy BHYTpY
KNMmaTmnyeckoli kamepbl/60kca C MOrpeLwwHoCcTbLIo He 6onee i5 K;

0 Tepmonapbl, NpUrogHble 4158 U3MEPEeHNS MUHMMAaIbHOr0O U MakCMManbHOrO 3Ha4YeHuin TemnepaTtyp
MCNbITbIBAEMbIX AeTaneli nMbo coeAnHEHNA.

JaTunk Temnepatypbl AO/IKEH ObITb 3aKpenaeH Ha NOBEPXHOCTM 06pasLa B 30He C MaKCUMasIbHOMN KOH-
LeHTpaunein maccbl Toli YacTu obpasua, KoTopas HarpyxeHa ucnbiTateslbHbIM faB/ieHneMm, A5 Toro, Y4Toosl
rapaHTuMpoBarb, 4TO TeMnepartypa Bcero obpasua gocTuraa 3afaHHoro 3HavyeHus. Ecnu HarpyxeHHas yacTb
BbIMO/IHEHA W3 MEeTa/IMYeCcKUX W HeMeTa/l/IMYecknx MaTepuanos, AaTuyumK KPensT Ha HeMeTas/IM4yeckom
marepuane.

[JaTunk moxeT 6bITb 3aKkpeneH Ha obpasLe nocpeACTBOM Nalikn Un knees B 3aBUCMMOCTMN OT TOTO, YTO
60nbLIe NOAXOANT ANA AAHHOTO MaTtepuana obpasua.

BmecTo Tepmonap 4onyckaeTca MCnonb3oBaTtb MApYrie cpeacTBa M3MepeHns Temnepartypbl, UMeloLLve
Takme Xe xapakTepucTukm;

) CYEeTYMK LIMKNOB TeMnepaTtypbl U aBNeHuUs;

h) ucnbiTaTensHoe o6opyaoBaHne 4715 NPOBEPKA FTEPMETUYHOCTY B COOTBETCTBUY C 7.4.

7.6.3.2 TloAroToBKa K UCMbITaAHMAM

[na npoBefeHVs UCNbITAHWA N N3MEPEHWIT B KTUMATUYeCKO kamepe/6okce 06pasLibl ycTaHaBNnBaloT,
KaK noKa3aHo B NPWI0XeHUV B. B COOTBETCTBUM C KONIMYECTBOM COELUNHEHWIA.

CeyeHune Tpybbl AO/HKHO UMETb AnaMeTp 1 A0NYCK Ha pa3mep, onpejAefieHHble N3roToBuTenemM coeaun-
HeHus.

MoHTaX coeguHeHwni Ha Tpy6e oCyLLecTBNAIOT B COOTBETCTBUN C peKOMEHAALMAMN NPOVN3BOANTENS.

Mpy ncnbiTaHWAX Nog faB/ieHNeM OAWMH KOHel TPyObl A0/KEeH OblTb MOACOEAMHEH K YCTPONCTBY ANA
co3faHns faBneHns, a 4pyroil — repmMeTuyHO 3aKynopeH.

7.6.4 Metop 1 — Lunknnyeckne KOMOGUHMPOBAHHbIE UCMbITAHUA AABEHHOM W TeMnepaTypoli ¢
OfHOBpPEMEeHHbIM BO3JeiicTBMeM Bubpawmi

7.6.4.1 O6wWMe NooXeHus

O6pasubl (M1 coeauHEHNS, BbINOSTHEHHbIE HA TPY6e) NnoABepratoT BO3AENCTBMIOONpeAeieHHorouncna
LMK/I0B U3MEHEHWNS TeMNepaTypbl AAaBMEHUS, B pegenax mexay MakcumansHeiMu (Tmat, PTax) u MUHUManb-
HbIMW 3HaYeHusamu (F11n, PT1,).

MapameTpbl UCMbITaHW1 415 06pas3LoB (CoefMHEHWI) ycTaHaBNMBAKOT corsiacHo Tabnuue 9.

TuNOBOI LUK KOMBMHMPOBAHHbIX NCMbITAHWUI TemMNepaTypoi 1 faBeHnem ¢ O4HOBPEMEHHbIM BUbpa-
LMOHHbIM BO34ECTBMEM NOKa3aH Ha pUCYHKe 5.
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1— Temnepartypa: 2 — fasneHue. 3 —Bubpauyus

PUCYHOK 5 — TNMNOBOW LMKN KOMGUHUPOBAHHbIX UCNbITAHNII TeMNepaTypoil n AaBneHnem
C OJHOBPEMEHHbIM BUGpPaLNOHHbIM BO3aelicTBneM no metoay 1 (PTV — meTop)

Ta6nuya 9 — MNapameTpbl NCNbITAHNA

MapameTtp 3HaveHune
n 160
Njo*l 5xn
- MuHUManbHoe 3HaueHne TemnepaTypbl 3KCnayaTauum COrnacHo ykasaHuaM M3rotoButens
nnn muHyc 40 °C. ecnu ykasaHus OTCYTCTBYIOT
MakcumanbHoe 3HayeHue TemnepaTtypbl 3KCNAyaTaluun COrnacHo yKkasaHUsiM W3roToBuTens
Tun +10 “C vnn 140 °C. ecnun ykasaHus OTCYTCTBYIOT
ATmoctepHoe gaBneHue
[ns npefoxpaHnTenbHbIX ycTpoiicte Ptn. =0.9 P,
*
e [na npounx o6pasyos (coeanHeHmnii) P**, =1.0 PS"
/ 200 Iy,
S 0.012 mm
L 200 mm

PTbl = 1.0 PS npuHnmMaloT s obecneyeHns 6e300acHOCTY NPV NPOBEAEHUN UCMbITAHNIA KPYMHbIX AeTanei.
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Cpefia 4151 NPOBEAEHNSA UCNbITaHWI faBNeHNeM He A0/KHA ObITb XNAKONA.

7 6.4.2 Tpoueaypa NPOBEAEHUS UCTbITAHWIA

7.6.4.2.1 3akpenuTb UCNbITyeMblii 06pa3el, B uUcnbiTaTe/NlbHOM 060pyAoBaHUM (Ha BMOPOCTEHAE) B
COOTBETCTBUW C UHCTPYKLMAMU NPOU3BOAUTENSA.

7.6.4.2.2 Ob6ecneunTb NapaMeTpbl NCMbITAHUIA B COOTBETCTBUM C Tabmuei 9.

7.6.4.2.3 NMopaTb faBNeHNe B UCNbITyeMbIi 06pasel, B COOTBETCTBUM C Tabnuuei 9.

7.6.4.2.4 Hacnyx (oTcyTCTBME LUNMNEHNSA) NPOBEPUTL TEPMETUYHOCTbL COEAUHEHUIA C Lie/bi0 BbISIBNIEHUS
yTeuek nepef ucrbitaHnem.

7.6.4.2.5 Tlpy HaNNuMn yTeyek NOATAHYTb NPOTEKaloLine CoOeANHEHNS B COOTBETCTBUN C NHCTPYKUNAMU
npovnssoaunTens.

7.6.4.2.6 TpuHEo6Xx04MMOCTU B COOTBETCTBUM C TabnuLeli 2 nepe NnpoBeAeHUEM M LMK/I0B UCTbITAHUIA
[JaBfeHnem n TemnepaTtypoii C Of4HOBPEMEHHbIM BO3felicTBMeM BubpaLmii co3gatb, kak onncaHo B 7.7, Ans
McnbITyeMoro obpasua ycnoBus, B KOTOPbIX OH 6yAeT HaXoAUTLCA B MpoLecce aKkcnayarayuu.

7.6.4.2.7 TomecTuUTb BUBPOCTEH/, C UCMbITYEMbIM 06Pa3LL0M B KTMMATUYECKYI0 KaMepy 1 HavaTb LUKIn-
yeckne U3MeHeHus AaBfeHns n TemnepaTypbl B COOTBETCTBMU C PUCYHKOM 5 1 Tabnuueit 9. o4HOBPEMEHHO
nogsepras UcnbiTyemblil o6pasel, B UCNbITaTe/IbHOM 060pyA0BaHUN BMOPaLMOHHOMY BO3EACTBUIO C 4acTo-
TOW 71 BEIMYNHON CMELLEHUS S.

7.6A2.8 MoBTopUTb ONepauunv no 7.64.2.6 n 7.6.4.2.7 B 06LLei CNOXHOCTY NATb pas.

7.6.4.2.9 MopaseprHyTb 06paseu/coeNHEHNE UCMbITAHUIO HA FEPMETUYHOCTb, Kak yka3aHo B 7.4.

MokasaTtenamu paboTocnocobHOCTM/OTKasa ABNAIOTCA Yka3aHHble B Tabnnue 6 KOHTPO/IbHbIE YPOBHU
repMeTMyYHOCTUN ANS UHANKATOPHOrO rasa.

7.6.5 MeTtog 2 — Uuknuyeckne KOMOGMHUPOBAHHbIE UCMbITAHUA AaBNEHWEM W TeMnepaTypoli ¢
nocneaywumm Bo3geiictenem Bmbpauni

7.6.5.1 O6uwue NonoxeHns

Linknnueckne kKoMOGMHMPOBaHHbIE UCMbITAHUS AAaB/IEHMEM U TeMnepaTypoli NPOBOAAT 6e3 BO3aeincTBus
BMOpaLuii, a 3aTemM noABeprarT MCMbITbIBAEMbIA 06pasel, No OTAENbHOCTM BHaYasle BO3AENCTBUIO LMKN-
4YeCkn MeHAILLLerocs faseHns v noce aToro Bo3aeicTenio Bubpauuii.

7.6.5.2 TpeboBaHVsA N0 NPOBEAEHUIO LIUKINYECKUX KOMOUHMPOBAHHbIX UCMbITaHWUI AaBNEeHNEM U TeM-
nepaTtypoit

WcnbiTyemble 06pasLbl BHaYane nogsepraoT BO3AEACTBMIO TeMNepaTypbl U AaBNeHUs, MEHSIOLLUXCA B
npegenax mexay maxkcumanbHbiMu (TTX, PT1X) 1 MUHUManeHbiMu (Tmin, Pmin) 3HayeHns M1 onpegeneHHoe
YKC/IO LMK/IOB N1,, & 3aTeM BO3AeliCTBUIO AaBNIEHUS, MEHAIOLLErocs B npefenax mexgy MmakcumasabHbiM (P1ad
N MUHUManbHbIM (PNin) 3HaYeHUSIMU MPY YCTAHOB/IEHHOW BenuuuMHe TemnepaTypbl (TTax) Apyroe 4ucno
LMKIoB n2.

MapameTpbl UCNbITAHWI AN UCMBITYEMOro o6pasLa NPUHMMaloT B COOTBETCTBUM C Tabnuuei 10.

TVNoBOW LMK KOMBMHUPOBAHHbLIX UCMbITAHWI TeMnepaTypoi 1 AaBfeHnem ¢ NocioAyLwWwmnm snbpaum-
OHHbIM BO3EMCTBMEM NOKa3aH Ha pUCyHke 6.
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n2=200

T Temneparypa: 2 —pfaBfieHune: 3 — Bubpaums

PucyHok 6 — TunoBsble LUKKAbl KOMGUHWPOBAHHBIX UCMbITAHUI TeMnepaTypoii naaBneHnem
cnocnejywlwum BU6paunoHHbIM Bo3aeiicTenem no metogy 2 (PTV-meton)

Ta6nuuya 10— MapameTpbl UcnbiTaHuii

Mapamed 3HaueHue
n, 50
Ma 200
Ji<) 2 x 10i
MuHUManbHOe 3HaYeHMe TemnepaTypbl 3KCMayaTauumn COriacHo ykasaHusM M3rotoButens
nnn muHyc 40 “C. ecnu ykaszaHua OTCYTCTBYIOT
MakcumanbHoe 3HavyeHne TemnepaTypbl 3KCnayaTaLun COrNacHo ykasaHuaMm n3rotosutens
"t 410 °C nnu 140 BC, ecnun yka3aHus OTCYTCTBYIOT
Prtn ATmoctepHoe faBneHne
Prm

Ana npegoxpaHuTenbHbIX ycTpoiicTB P™, = 0.9 x

Ons npounx o6pasuos (coeanHeHnit) PTol * 1.0 K PS*1

Ptbl = 1.0 *PS npuHumatoT gna obecneyeHnss 6€30NacHOCTM NPU NPOBEAEHUN WUCNbITAHUIA KPYMHbIX AeTanei
Ans metofa 2 NOHMXEHWE AaBNEeHUA KOMNEHCUPYIOT yBE/IMYEHNEM YUCNa LUKIOB 1 NOBbILEHNEM YPOBHA BuGpaLum

Cpepa onsa npoBeAeHWs UCTbITaHWi faBNeHneM He A0/KHA ObITb XNAKONA.
7.6.5.3 Tlpoueaypa npoBefeHUs UcnbITaHni

7.6.5.3.1 3akpenuTb UCMbITyeMblli 06pa3eLl, B UcnbiTaTeIbHOM 060pyA0BaHUK (Ha BUBPOCTEHAE) BCOOT-
BETCTBUMN C UHCTPYKLUMAMU NPOU3BOANTENSA.

7.6.5.3.2 Obecneuntb NnapameTpbl UCNbITAHUI B COOTBETCTBUU C Tabnuueit 10.
16
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7.6.5.3.3 MNopatb AaBneHne B UCNbITyeMblii 06paseL, B COOTBETCTBUM ¢ Tabnmuei 10.

7.6.5.3.4 Hacnyx (OTCyTCTBME LUNMEHNSA) NPOBEPUTL TEPMETUYHOCTb COEMHEHNI C Lie/bio BbIBNEHNSA
yTeuek nepef ucnbiTaHmem.

7.6.5.3.5 Tpu HannumMm ytTeyek NOATAHYTb NPOTEKaloLine CoOeANHEHNS B COOTBETCTBUN C NHCTPYKLNAMU
npoussoaunTens.

7.6.5.3.6 MomecTUTb BUOPOCTEH, C UCTbITYEMbIM 06pa3LI0M B KTMMATUYECKYI0 KaMepy U HayaTb LMKIn-
Yeckne M3MeHeHusa faBneHnsa 1 TeMmneparypbl C YAC/AOM LMKNOB f1,, & 3aTeM AaB/ieHUs C YNC/IOM LMKNOB N2
B COOTBETCTBUM C pUCyHKOM 6 1 Tabnuueli 10.

7.6.5.3.7 Cospgatb, kak onucaHo B 7.7. on1a NUCNbITyeMoro o6pasua ycnoBus, B KOTOPbIX OH ByaeT Haxo-
ANTbCA B poLecce akcnayaTauum.

7.6.5.4 VcnbiTaHus Bo3gelicTBuem Bnbpaunii

7.6.5.4.1 O6LMe NoNoxXeHUs

KOMMNOHEeHTbI 1 coefuHeHNs NoABepraioT BO3AeCTBMIO BUGpaLWii C YAC/IOM LMKNOB Ny [laHHoe ucnbiTa-
HWe NPOBOAAT OTAE/bHO OT APYIUX.

7.6.5.4.2 YcnoBusi npoBeAeHNs BUOPaLNOHHbIX UCTIbITAHWIA

MapameTpbl UCMbITAHWI AN COeANHEHWIA yCTaHaBIMBAKOT cornacHo tabnvue 11. MNapameTpbl UcnbiTa-
HWlA Ans 06pa3yoB ycTaHaBAMBAOT cornacHo Tabnvuyam 12 n 14.

7.6.5.4.3 WcnbiTaHusa coefuHeHni

[na npoBefeHUst UCNbITAHWIA U N3MepeHnii obpasLbl yCTaHaBAUBAIOT, Kak NOKasaHo B MPUIoXeHun B.
B COOTBETCTBUM C KOIMYECTBOM WCMbITbIBAEMbIX COEAVHEHUIA 1 rabaputamu KImmaTnyeckoin kamepbl/6okca
ANA NpoBefeHNs CNbITaHWUA.

Ta6nunya 11 — MapameTpbl UCNbITAHUA coefuHeHN

Pa3smax kone6aHnwii s.

[OvnameTp Tpy6sl OW AnvHa £, Hn MY YactoTa. 'y Yuncno umkioH rs
< 10 0,30
£10 fo <20 0.25
200 £ 200 2 x10e
£20 0 <30 0,20
£30 go s 50 0,15

7.6.5.4.4 Tlpumepbl MOHTaXa KOMMNOHEHTOB
Mpumepbl MOHTaXa KOMNOHEHTOB Ha BUOPOCTEHAE NokasaHbl Ha puc. 7.

| —coeaunHeHns; 2 — pa3BanbLoBKa Tpy6bl

PrucyHok 7— MOHTaX KOMNOHEHTOB Ha BubpocTeHae

7.6.5.4.5 VcnblTaHUSA KOMNOHEHTOB
a) WcnbiTaHve No 1 KOMMOHEHTA.

WcnblTaHne Ha BO3feNCcTBUE CUHYCOMAANbHBIX KonebaHuii B COOTBETCTBMU C TPe60BaHMSIMU CTaHaapTa
M3K 60068-2-6:1995.
MapameTpbl UcnbITaHWl NpuBeAeHbl B Tabnuue 12.
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Ta6nuya 12— MapameTpbl NCMbITAHWI KOMNOHEHTOB

MapawveTp 3HaueHune
Awnana3oH vyacTtoT. Ny 10—200
MuHUManbHbI pasmax (gBoiiHaa amnauTyga), MM 3,48 gpnsa 10 Ny—0,0087 gnsa 200 Iy
MuHumanbHoe yckopeHue, f 0.7
CKOpoOCTb pa3BepTku 1oKTaBa B MUHYTY
Yucno HanpaBneHwnii Bosgeicteua* 3 (x-y-z)
MuHVManbHas NPoAOMIKUTENBHOCTb 2 yaca B KaXAO0OM M3 3 Hanpas/ieHui

“ TIPUMEHUTENBHO K CUMMETPUYHBIM Te/laM BpalyeHUs Y1CN0 HanpasieHunii BO34eiCTBUA MOXET 6biTb YMEHbLIEHO
10 ABYX.

b) WcnbitaHne Ne 2 kOMNOHeEHTA.

Tpeb6oBaHMe No NPOBEeAEHMNI0 BbIGOPOYHOT0 UCTbITAHWSA NMPUMEHSIOT KKOMMNOHEHTaM, KOTopble B npoLec-
ce aKkcnnyaTauuv MOryT 6biTb NOABEPXEHbI BO3AECTBUIO BUOpauun ¢ yckopeHuem, npesbiwanowmm 0.5 g
(Hanpumep, KOMNOHEHTLI CUCTEMbI, MOHTUMPYEMbIE HA KOMMpeccopax).

CnyyaliHaa Bn6pauua Ao/MKHa, N0 MeHbLUe Mepe, COOTBETCTBOBATb 3HAYEHNAM CnekTpabHOW nnoT-
HocTu mowHocTu (PSD) BMGpoycKopeHuid, mpuBegeHHbIM B Tabnuue 13. a Takke NMHEHO UHTEPNONPOBaH-
HbIM BEIMYMHAM, KakK NoKa3aHo Ha pUCyHke 8.

MapameTpbl NcnbiTaHWii NprMBeAeHbl B Tabnuue 14.

g2Hz
1 .
P i ITTIT . S A
1 . . . IR 2R X L) ¢« » %
01 _ 5 . .
t L [ “Inn JR— LT T
oy tee
xox x % * R ¢ 0
0,01 [ N I i /T — TTTT
* ] : [ R ('**' *J
e 1 5 ;
0.001 11 I ; L ? . | T T *i
t. ] 4 vV iHI I T
e o T . o L JER X X T
0.0001 i 1 . .
R Va0 T ~ kll.l -
t 1t | ZIZl I IIII t
0.00001 { LUt M
0,000001
1 10 100 1000 10000 Hz

PucyHok 8 — CnektpanbHasa NJI0OTHOCTb MOLHOCTM

Ta6nuuya 13— 3HauyeHna cnekTpanbHO NNOTHOCTU MowHOCcTH (PSD) Bu6poyckopeHunii

CnekTpanbHas NA0THOCTb MOLHOCTK (PSD)

ry A2y
18 0,03
150 0,02
1000 0,004
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Ta6nuua 14 — MNapameTpbl UCNbITAHUA KOMNOHEHTOB

MapameTp 3HauyeHve
MakcumanbHbli pasmax (gBoliHas amnanTyaa), MM 2.4
YckopeHue, eanHnLbl g (CpefHeKBajpaTuyeckoe 3HavyeHue) 3.1
MpofoNXNTENBHOCTL BO3AelCTBUSA 90 MUHYT B KaXaoM u3 3 HanpasneHui
Yucno HanpaBneHwuii Bo3geicTeua* 3 (x-y-2)

*TPUMEHUTENBHO KCUMMETPUYUYHbLIM TE/TaM BPaLLEHUS YNC/I0 HANPaBAeHN BO3AEWCTBAS MOXET 6biTh YMEHbLWEHO
L0 ABYX.

VcnbiTaHua nposoaAT B cooTBeTCcTBUN C MOK 60068-2-64:1993.

7.6.5.4.6 Tlpoueaypa NnpoBefeHNs UcCnbITaHni

7.6.5.4.6.1 3akpenuTb UCMbITbIBAEMbI 06pa3eL, B UCMbITAaTENILHOM 060pyA0BaHUN (Ha BUBPOCTEHAE) B
COOTBETCTBUW C UHCTPYKLMAMU NPOU3BOAUTENS.

7.6.5.4.6.2 Obecneuntb napamMeTpbl UCNbITAHUIA 4719 COeAMHEHWI B COOTBETCTBUM C Tabnuuen 11.

7.6.5.4.6.3 Ob6ecneunTb napameTpbl UCMbITaHN/ KOMMOHEHTOB B COOTBETCTBMM C TpeboBaHUAMU MO
ncnbiTaHnio N» 1u ncnoitaHnio No 2 KOMNOHEHTa, Kak yka3aHo B 7.6.5.4.5.

7.6.5.4.6.4 TMofBeprHyTb COEAUHEHUS WU KOMMNOHEHTbl BO34ENCTBMIO BUOpauuii C YMCNOM LMKMOB,
yKa3aHHbIM B COOTBETCTBYIOLUX Tabnmuax.

7.6.5.4.6.5 TloOKOHYaHWUW BO3AECTBUA BUOPaLWii NOABEPTrHYTb COeANHEHNS N KOMMOHEHTbI UCMbITa-
HWAM Ha repMeTUYHOCTb B COOTBETCTBUM C 7.4. NokasaTtensamm paboTocnocobHoCTU/OTKasa ABNATCA yKa-
3aHHble BTabnmue 6 KOHTPO/IbHbIE YPOBHWN repMETUYHOCTU A1 MHAWKATOPHOIO rasa.

7.7 MopgenupoBaHue pabouunx npoLeccos

Mpoueaypbl N0 TEXHUYECKOMY 06CYXXMBAHMIO NPU MOLENNPOBaHUM paboyero npoLecca BbiMoMHAKT B
COOTBETCTBMM C Tabnnuen 15.

Tab6bnuya 15— MNMepeyeHb onepayunii

Onepauun
O6cenyxunBaHve n
McnbiTyemble IOMMOUCHTbI
onepauuu
MeTopg 1 MeTog 2
KomMnoHeHTbl ¢ pa3bem- 5 pa3 nepes Hayanom kax- 10 pas nepejHadvanom uuknan,. femoHTax/noeTopHas
HbIMW coeMHEHUsIMW  [Oro uuknan, scero 25one- 10 pas nepej uuknom n2. c6opka 3arnywku (ecnu
Kkopnyca(Hanpumep.kna-  pauwnii (oTKpbIBaHME n 5 pas nepeg uuknom na, TakoBas ecTb)
naHbl) 3aKkpbiBaHue) Bcero 25 onepaunit (oTkpbiBaHne
1 3aKpbiBaHUe)

Pa3beMHble coeguHeHnsa 5 pas nepej Hauyanom kax- 10 pa3 nepej Hayanom uyuknan,. 3ameHa npoknagku
Tpy6onpoBoAOB (Hanpu- [Oro yukna n, Bcero 25one- 10 pa3 nepej LWUKIOM Ib.
mep, PUTUHII) pauni (pemoHTax n 5 pa3 nepepg uuknom /?a,

noBTopHasa c6opka) Bcero 25 onepaumnii (AeMoHTax u

nosTopHasa c6opka)

Mo OKOHYaHMW UCNbITAHUIA N3MEpPSAIOT 3HaYeHne QMex, KOTOpoe He AO0/MKHO NpeBbIlaTb A0MYCTUMOro
3HauyeHusa no 7.4.

7.8 VcnbiTaHMe Ha MOPO30CTONKOCTb

McnblTaHne Ha MOPO30CTOWKOCTb NPOBOAAT ANA COEAUHEHWNN, NPefHAa3HAaYeHHbIX K 9KCnayaTaumm npu
Temnepatype Huxe 0 °C.

McnbiTaHne Ha MOPO30CTOMKOCTb NPOBOAAT Ha MATM obpasuax, ¢ KOTOpbIX 3abnaroBpeMeHHOo yaansoT
CMasKy BO usbexaHue o6pa3oBaHuns BO3YLLIHbIX Ny3bIPbKOB.

C60pKy COeUHEeHNA OCYLLLECTBSAOT B COOTBETCTBUM C MHCTPYKLMSMUW MPOM3BOANTENS.

Mepepn vcnbiTaHMeM NPOBEPAIOT FTEPMETUYHOCTL COeAVHEHNS.

[na npepoTBpalleHnsa nonagaHusa BoAbl BHYTPb KOMMOHEHTA BXOAHbIE U BbIXOAHbIE OTBEPCTUSA KOMMO-
HeHTa N/I0THO 3aKpblBatOT TEXHONOTMYECKUMU 3aryLLKamu.
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McnblTaHHO NPOBOAST B COOTBETCTBUM CO Criefytoleii npoueaypoii (CM. Takke pucyHok 9):

a) lMomeLatoT KIOBETY C UCMbITbIBAEMbIM 06Pa3L,0M B BaKyyMHYI0 Kamepy:

- 3aMnosIHSAIT KIOBETY BOAOK ¢ TemnepaTypoil He Bbilwe 5 ®C TakuM 06pa3oM, YToGbl BCE COEUHEHUsI
06pasLa BMeCTe C HaxoAALWMMCS B HEM Fa30M 6bIavi NOSTHOCTHIO NOTPYXEHbI B BOAY;

- CHUXatT abCoNTHOE jaB/ieHne B BakyyMHoli kamepe A0 50 ;°0 kMa 1 BblAepXVBatoT KIOBETY BMECTE C

06pasLom Npv 3aTOM AaBNeHUN B TeHeHNe BPeEMEHN He MeHee 10 MuH;

- NOBbILWAIOT AAaB/1eHNEe BHYTPU BaKyyMHOI kamepbl 10 YPOBHS aTMOCHEPHOT0 AaBeHuns, YToobl 3anon-
HWUTb NYCTOTbI B COEAUHEHNN BOLOW.

b) V13BNeKalT KIOBETY C UCMbITbIBAEMbIM 06Pa3L,0M U3 BaKyyMHOI kamepbl ¥ CIMBAKT BOAY U3 KIOBETbI.

c) VcnbiTyemblii 06pasel, noMeLaT B KAMMaTUYeCcKyto Kamepy 1 MOHMKaoT TeMnepaTypy B knmmaTtu-
YecKoi kamepe [0 Tex nop, noka TemnepaTypa obpasua Ho JOCTUTHET yPoBHA -15 °C unm Huxke, a 3atem noa-
AepXuBarwT Temnepatypy obpasua Ha 3TOM YpPOBHE B TeueHMe, No MeHblleli mepe. 30 MUH. O6pasubl B
KnMmaTu4yeckoi kamepe pacrnonaralT Hanbonee HebnaronpUATHLIM 06Pa3oM € TakUM pacyeToMm, YTo6bI BOA],
KoTOpas Morfia 3anonHWUTb MYCTOTbl BCOEAMHEHUN Ha NpeblayLieM aTane, He BbliMBanach U3 HUX.

d) WcnbiTyembllii 06pasel, norpyxatoT B BOAY KOMHATHON TeMmnepatypbl (20 °C). no MeHblueli Mepe, Ha
5 MUH ¢ TeM. 4TobbI faTb 06pa3oBaBLUEMYCS B NYCTOTaxX /ibAy pacTasTb, 3aTeM U3B/IEKAKT U3 BOAbl U BHOBb
noMeLLaloT B KIMMaTUYECKYI0 Kamepy.

Onepauuu c) nd) nostopstoT 30 pas.

Mo utoram UcnbiTaHNS HA MOPO30CTOMKOCTb UCMbITaHHbIe 06pa3Libl AO/KHbI OTBEYaTb Kputepusam 7.4.

7.9 fononHUTenbHOE UCNbITAHWE HA NPOYHOCTb AN TEPMETUYHbIX COeNHEHW

McnbiTaHnam noasepratT, MO MeHbLUel Mepe, TPU O4MHaKOBbIX 06pa3La cb60pokK, UMEILMX B CBOEM
cocTaBe coegnHeHns Tpy6. CTeHKN TpyO [O0/KHbI UMETb TO/NLLMHY, OTBEYatoLLLyt0 Tpe60BaHNAM COOTBETCTBYHO-
Lero ctaHgapTa, 1 Bblgepxusatb 6€3 paspylleHns BHyTPeHHee aaBneHne B Tpybax, He MeHee YeMm B LWeCTb
pa3 npeBbllLatoLLee pacyeTHOe faBfeHune ans gaHHor c6opku. CO0pKy HarpyxatT BHYyTPEHHUM AaBNeHneM
[0 BENINYMHbI, HE MEHee YeM B NATb pa3 NpeBblluaioLleli pacueTHOe faBfieHne ANns AaHHon c6opku. laBneHne
BHYTPU COOPKM MOBbLIWAIT NOCTEMEHHO CO CKOPOCTbIO MeHee 1 MIMa B MuHyTy. C6opka AO/MKHA B TeyeHune
1 MWH BblEpXMBaTb aBneHne, NnpesbillatolLee, No MeHblueli Mepe, B 5 pa3 pacyeTHoe faBfeHue.

Cpega, ncnonb3yemas gns UCNbITAHUIA, 4OMKHA BbITb XWUAKONA, HanpyUmMep, Macno, BOAa uT. .

[Lpyruve coegmHeHns fOMKHbI 0TBeYaTb TpeboBaHuAM ISO 5149-2:2014.

7.10 WNcnbiTaHWe BakyymoMm

McnbiTaHusaM nogsepratoT fiBa 04MHaKOBbIX 06pa3La cTeM, YTo6bl NOATBEPANUTL, YTO OHM CNOCO6HLI NOJ-
JepXxusaTb BakyyMm He Bbiwe6.5 kMaabconoTHOro fjasneHns B TedeHne 14 6e3 HaTekaHus. HatekaHve npose-
psAlT nyTeM u3mMepeHus pgasneHus. [loBbilleHne fJaBneHuss BO BHYTPEeHHei nonoctu obpasua npu
aTMochepHOM AaBfeHUn CHapyXu yepes 14 A0/MKHO 6biTb MeHbLUe, Yem Ha 0,02 kMa. Mpu nsmepexHumn gaBs-
NeHna BO BHYTpPEHHeli nonoctn obpasua HeobX0AUMO yunTbiBaTb BO3MOXHOCTb U3MEHEHUA faBeHnsa npu
N3MEeHeHnn TemnepaTypbl obpasua.

MpumeuyaHnune 1— MNepenHayas oM UCNLITAHMIA 1M 3a4aHMEM NapaMeTpPOB UCMbITAHUA U3 BHYTPEHHNUX NOOC-
Tell o6pasya yaansioT Baary v rassl, Hanpumep nyTem npuMeHeHus rny60Koro Bakyyma.

MpumeyaHune 2— V3meHeHne TemnepaTypbl o6pa3ya MOXeT NPUBECTH K USMEHEHWIO AaBNEeHUSA BO BHYTPEH-
Heli nonocTtn obpasua.

7.11 OT6pakoBOYHbIE UCNbITAHWNSA HA COBMECTUMOCTb

7.11.1 O6uwme nonoxeHus

Ecnn B coeguHEHNAX UCNONb3YT TBEPAbIA MO0 XUAKUA YyNNOTHUTENbHLIA MaTepuasn, Heo6xoaumo
NpoBEPUTL COBMECTUMOCTb YN/IOTHUTENIbHOIO MaTepuana c npegnonaraembiMy K UCNOJb30BaHUIO XNafareH-
TaMu, macnamu u T. . Ecnm nponssoguTens MOXeT fOKYMEHTalbHO NOATBEPANTL METOA, rapaHTUpYyoLLnii
paBHO3HauHbIV pe3ynbTar, cnegyet NPUMEHATb UMEHHO 3TOT MeToA,. MeTo 0TOpakoBOYHbIX UCMbITAHUA OCHO-
BaH Ha OLEHKe CNOoCOGHOCTM COMPOTMBEHWA YNOTHUTENLHOTO MaTepuana BO3AEeNCTBUIO xnajareHta u
macen nyTem n3MepeHns CBOWCTB yNIOTHUTEIbHOTO MaTepuana o u nocne Bo34eliCTBUS Ha HEro BbIOpaHHbIX
KOMOMHaLMii xnagareHT — macrno.

20



FOCT ISO 14903—2016

o Bpewms
a) umknorpamma uycnosusi UCnbITaHUI

<

b) pasmeLlleHue obpasla B BakyymMHoli kamepe

C) pasmMelleHue obpasua B KnMMaTU4eckoli kamepe
J—natpy6ku: 2 — ucnbiTyemsblii o6pasel: 3 —Boga; P —paasneHne. T— Temnepatypa
PucyHok 9 — Mpumep ncnbiTaHUs c60PKM HA MOPO30CTONKOCTb
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7.11.2 Cpegbl 418 UcnbiTaHnii

YNNoTHUTE NbHbIE MaTepuanbl A4N8 repMeTusaLmm MHOrOgYHKLMOHaIbHbIX KOMNOHEHTOB UCMbIThIBAOT
BO34eiCcTBMEM cpef (xnagareHTbl U Macna), peKoMeHA0BaHHbIX nponssoanteneM. CoBMeECTUMOCTb YN/ioT-
HUTENbHOTO Martepuana co CMecsAMW XnagareHTos/Macen OLeHMBAKT Ha OCHOBE OTAesbHbiXx 06pasuoB
YNIOTHUTE/IbLHOTO Matepuana uin onpeaesieHHbIX CMecei.

Macno: ecnu vcnbITaHMIO NOABEPralT YNAOTHUTENbHbIA MaTepuan KOHCTPYKUWUW, pacCUMTaHHOW Ha
paboTy c Macnom, B cpeay 418 ncnbiTaHnii cnegyet f,06asnate Macno (5 % ot obuieli macchl cpegpl).

[ns cmeceBbIX XxNafareHToB coAepXaHne pasIMyHbIX KOMMNOHEHTOB CMECU XOJI0A4W/IbHOTO areHTa npu
NCnbITaHNAX OMKHO COOTBETCTBOBATL TpeboBaHMAM Tabnuybl 16.

Ta6nuuya 16 — Coctas cpeabl And ncnbiTaHnit npu UMcnosib3oBaHMM MHOTOKOMMNOHEHTHbLIX CMeCeBbIX XNnafareHTos

Pa6ouyas cpefja, KOHLEHTpaLys KoMMnoHeHTa B cMeck C. % no McnbiTaTenbHas cpega, AvanasoH fONyCTUMbIX OTK/IOHEHWIE oT
macce KOHLieHTpaLMn KOMNoHeHTa e cmecu C. % no macce
C 55 0/+10
10 < C 520 0/+1S
5<Cs 10 -51*20
20 < C 540 -10/*25
40 <C 560 -15/*30
60 < C 5 100 -20/*40

7.11.3 O6pasubl 4Na UCMbITaHUA

Mpun ncnbiTaHMAX HEO6XOAVMO BbIMONHUTL ClefyloLLNe YCI0BUSA:

- KONTMYECTBO UCNbITbIBAEMbIX 06pa3LL0B He MeHee NATY;

- 06Lyme TpeboBaHNS K UCNbITbiIBaEMbIM 06pa3uam B cooTBeTcTBUM € ISO 175.

7.11.4 MapameTpbl MYCNOBUA UCNBITAHWIA

B npouecce ucnbiTaHnini He06X0AMMO 06€eCcneYnTb BbINONHEHUE CeAY LW NX YCNOBUIA:

-06pasubl UCMbITHIBAIOT BHYTPM WCMbITATENbHON kamepbl (aBTOkaBa), OTBevatwwein TpeboBaHUSAM
6e30nacHoli paboThl C xagareHTaMun Nog BbICOKMM AaBNEHNEM;

- ucnbiTaTeNbHYI0 KaMepy 3ano/HAT cpefoli, npeacTasnsAtoLLel coboi cmeck xnajareHta n macna, He
6onee yem Ha 75 % oT o6bema kamepbl, obecneurBas BO3MOXHOCTb TEM/IOBOr0 paclUMpeHns cpegbl npu
NOBbILIEHUY TEMNEePaTYpbl UCNbITAHUS;

- o6pasLbl UCNbITLIBAIOT, BblAEPXMBasA B UCNbITaTeNbHOl cpefe npu Temnepartype 50 °C nytem nome-
LLeHMs UcnbiTaTeNbHOM kamepbl B AyX0BOW Wkad nM6o nyTem NpsMOro Harpesa UcnbITaTeIbHOWN kKaMmepbl.

NMpumeuyaHne — EcNu KkpuTuueckas TemnepaTypa MCMNONbL3yeMoro xnajareHta Huxe 45 aC. Temnepatypy
UcnbiTaHUS BbIGUPAKT B AManasoHe 0T KPUTUYECKO TeMnepaTypbl 40 TeMnepaTypbl, KoTopas Ha 5 ‘C HuXe KpUTUYeCKON.

MuvHUManbHas NPoA0/MKMTENBHOCTbL NPSAMOro BO34EWCTBUSI Cpeabl Ha UCMbITyeMble 06pasLbl:

-14 pHei (oBe Hefenu) 4718 Pe3MHOBbLIX YNIOTHUTE TbHbIX MaTepunasos;

- 42 AHA (WecCTb HeAeNb) AN8 TEPMONAACTUYHBIX YN/IOTHUTE bHbLIX MaTepruasnos.

7.11.5 MeToauka ucnbiTaHuii

C TOYKM 3pPEHUST XUMMWUYECKON COBMECTUMOCTM BadKHbIMU XapakTepucTukammu g5 OLEHKW CTeneHun
NPUrogHOCTM YNIOTHUTENBHOrO MaTepuana, MCMNoJsib3yeMoro B TOM WM WUHOM KOMMOHEHTE XO/I0AW/bHOM
CHCTEMbI, SBASKTCA N3MEHEHNS NnokasaTesnei TBepAoCcTM, 06bemMa 1 Macchl, a Takke Bu3yasnbHO Habnwogae-
Mble U3MEeHeHUs (Hanpumep, pacnyxaHue, pacTpeckmBaHme nT. 4.).

VcnbiTaHUst pekomeHayeTcs MpoBOAMTL, CO6N0Aas cneayowyto npoueaypy (cMm. pucyHok 10):

- U3MEPSIOT U PETUCTPUPYIOT HAYa/IbHYO TBEPAOCTb, MAcCy M 06bEM UCNbITYEMbIX 06pa3L0B B COCTOS-
HUW NOCTaBKU (MLCXOL4HOM COCTOSIHUW);

- MOMeLLalT UcnbiTyeMble 06pasLbl B UCMbITATE/IbHYI0 KAMEepy Takum 06pa3oM, YTO6bl UCKIHOUYNUTL WX
CONPUKOCHOBEHWE ApYre ApYroM G0 CO CTEHKOM UCTbITaTeIbHOM kamepbl. O6pasLbl B UCTbITATE/IbHON Kame-
pe pa3mellalT TakuMm 06pa3om, UTo6bl 06ecneynTb MOSTHOE NOTPYXEeHNEe HapyXHOI NOBEPXHOCTU 06pa3LoB
B XWAKY0 thasy cmecu xnagareHta n Macna;

- 3a/IMBalT B UCMbITATE/IbHYO KaMepy He06X0ANUMOe KOIMYECTBO UCMO/b3YEMOTO B XO104WU/IbHON CuC-
Teme macna;

- 3aKpblBAOT UCMbITATENIbHYIO KAMEPY 1 NOAat0T B HEe HE06X04UMOe KO/IMYeCTBO X/1ajareHTa;
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- HarpeBaloT UCMbITATENbHYIO KaMepy [0 TpeGyeMmoii Mo yCnoBusIM UCMbITaHUii TeMNepaTypb! 1 Bblgep-
XUBAIKOT ee Npu 3Tol TemnepaType B TeueHne BCEro neproga UCbITaHuii;

- Mo UCTeUYeHUr Tpe6byeMoro nepmoaa UCNbITaHWA OTKOUAKT 060rPEB UCTbITATE IbHON KaMepbl U 0CTaB-
NS0T ee A5 0OCTbIBaHWS 0 TeMNepaTypbl OKpyXatoLlieii cpebl BaéopaTtopuu, Nocne Yero U3 Hee U3BekaT
ucnbiTyeMble 06pasLbl;

- C MOBEPXHOCTY KaXK0ro UCNbITYyeMoro o6pasiia yaansoT cneabl Macna;

- BTeueHue 30 MVH NOC/Ie M3BNIEYEHUs UCTILITYEeMbIX 06pa3LoB U3 UCTIbITATE IbHO KaMepbl U3MepstoT UX
TBEPAOCTb, Maccy ¥ 06beM B CMOYEHHOM COCTOSIHUN.

MpumeuyaHune — Jnactomepsl, ncnbiTbiBaeMble B cpege C02. cnoco6HbI HakananBaTb €ro B 60/1bLIOM KOMN-
yecTtBe. [lerasauma ucnbiTbiBaeMblx 06pa3uos (yganeHme n3 Hux COTr) He MOXeT NPOM30iTU cpasy Xe nocne TOro, kak
o6pasubl 6yAyT uM3BneYeHbl W3 UCNbITATE/IbHOW KamMepbl W OKaXyTcs nojA AeicTBMEM aTMOC(epHOro AaBneHus.
BcnepcTere 3TOro BO3MOXHO KpaTKOBpEMEHHOe yBennyeHne o6pasLos a o6beme 6onee yem Ha 25 %;

- ucnbiTyemble 06pasLbl NOMeLLaloT B lyX0BON LWKad v HarpesatoT A0 Temnepatypbl 50 ®Cc uenbio nx
ferasauuu, BbiepxuBas 06pasLbl Npy 3Toli TemnepaTtype 0 Tex Nop, Noka 1x Macca He nepectaHeT Nagartb,
nocne 4yero N3MepsaT X TBEPLOCTb, Maccy 1 06bEM B BbICYLLEHHOM COCTOSHUN.

7.11.6 TlNokasatenu npMomaeMocTu/MenpuemMaeMocTu yNnNOTHUTENbHbIX MaTepuanos

Mocne ncnbiTaHNii Ha COBMECTUMOCTb YM/IOTHUTENbHbIV MaTepran AO/KEH 4eMOHCTPUPOBATL Creayio-
LLMe YKa3aHHble HMXe MakCMMasibHble BE/IMYNHbI U3MEHEeHUs napameTpoB. Npu oueHke n3MeHeHus B obbeme
HafNexXuT yUnTbIBATb SKCM/yaTaluoHHbIe YyCN0BKA (CTaTuyeckoe MMbo AVHaMUYECKOE HarpyxeHue).

MokasaTenu npvemaeMocTy cnegyeT BbI6npaTh A0 Havana cnbiTaHUs Ha cTapeHve.

Mpv BU3yaslbHOM OCMOTPE MaTepuan He [o/KeH 06HapyXusBaTb TEHAEHLMN K pacCTBOPEHMIO, pacTpec-
KMBaHWI0. pacnyxaHuio nnm hnsnyeckoin gedopmaumu.

MakcvmManbHO AonycTuMble npedenbl U3MEeHEeHUs U3MepsieMblX NapamMeTpoB YNAOTHUTENbHbIX MaTte-
pvianos nocne UcnbiTaHnii Ha COBMECTUMOCTb NpvBeeHbl B Tabnvue 17.

Ta6nuya 17 — lpefenbHO JonycTUMble OTKIOHEHUS M3MepsieMblX NapaMeTpoB YMJOTHUTENbHbIX MaTepuanos
nocsie UcnbiTaHii Ha COBMECTUMOCTb

MapameTp, usmepsiemblii o 1 nocne
ncnbITaHWiA

MpeaensHo JoNyCTUMbIE OTK/IOHEHUS! OT

TOSAHW o o
Cocro e obpasua Ha4da/bHbIX 3HA4YEeHUN Nocsie UCnbiTaHNUn

TBepAoCTb, MeXAyHapoaHble CMOueHHbIi4 +15 eguHuy IRHD
eAnHyel TBEpAOCTYH pesnH (IRHD) BbiCylWweHHbIRIL +10 eguHny IRHD
CMOYEHHBbIW' oT -5 % [0 *25 %
O6bem
BbicylweHHbl +10 %
CMOYEHHbIA +12 %
Macca
BbiCyLeHHbI i +7%

* l3amepeHne NpoBOAAT B TeuyeHne nepBbix 30 MUHYT nNocne n3sneyeHna obpasua M3 ncnbiTaTeNibHOW Kamepbl.

6 MaTepuan c uenbio gerasauuu nogsepralwT Harpesy [0 TemnepaTypbl 50 ‘C. npu KOTOPOiA BbligepXuUBaT A0 TeX
nop. noka ero macca He nepectaHeT nagatb.

' Mpu ucneiTannn B cpege C02paonyckaloT yBenmyeHne o6bema 6onee yem Ha 25 % B cnyvae, ecaim OTCYTCTBYIOT
BUAVMbIE NOBPEXAEHUA NOBEPXHOCTU MaTepuana.

MpumeuyaHne — BblweykasaHHble npepensl N3MEHEHM XapakTepucTtuk martepuasna, BblI3BaHHbIX NPAMbIM

BO3/eiiCTBMEM UCMNbITATENbHLIX Cpef, SBAATCA MaKCUManbHbIMW BennYMHaMu. MPUMEHUTENBHO K KOHKPEeTHbIM
KOHCTPYKLUSIM, HanpuMmep, B YyCNIOBUSAIX AUHAMUYECKUX HATPYXEHWNI, MOTYT 6biTb MPeANUcaHbl MEHbLINE BENUYUHbI.

KOHKPEeTHbIA KOMMNOHEHT CUCTEMbI B COOPKE C YMAOTUUTENbHLIM MaTepuasioM WCMNbITbIBAKOT B COOT-
BETCTBWM C M. 7.4 0 1 NOC/Ie 0Ka3aHUA Ha Hee NPSIMOro BO34eCTBUS UCNbITaTeNbHOW cpefbl.
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1— KUAKUN XNaJareHT; 2 — UcnbiTbiBaeMble 06pasubl; P —paasnexne; T— Temneparypa

PucyHok 10 — Mpumep ncnbiTaTeNbHOW Kamepbl

7.12 lVcnblTaHne repMeTUYHbIX COeAMHEHNI HaycTanocTb

[aHHomMy BUAY UCMbITAHWI NOABEPraloT He MeHee NATU O4MHaKOBbIX 06pa3L 0B COeANHEHWIA.

C60pKy CoeiHEHMNI OCYLLeCTBNAT B COOTBETCTBUM C MHCTPYKLUAMU NPOU3BOAUTENS.

Mepep ncnbiTaHeM 3KCNEPUMEHTasIbHO NPOBEPSIOT CTENEHb FTePMETUYHOCTU COEAUHEHNS.

O6pasubl NogBeprarT BO3AENCTBUIO LUKANYECKN N3MEHSEMOro AaB/IeHUs B fuana3oHe OT Makcumasb-
HOro pacyeTHOro gaeneHust PS o atMoctepHoro aaBneHuns. Bbicoknii v HU3KWiA ypOBHM faBneHus nogaep-
XUBAIOT BTEYEHNe, No MeHbLueli mepe. 0.1 c.

YacToTa cnefoBaHus LUKI0B U3MEHEHUS faBeHns Ao/MKHa cocTaBnAaTb 0T 20 A0 60 uuknos/MuUH. Beero
LMKNOB U3MEHEHNS aB/IeHNS fOMKHO 6bITb 250 000 unu 6onee.

Mo OKOHYaHMM UCMbITAHWA Ha YCTanoCTb COeAUHEHNE UCTbITbIBAIOT HA FTEPMETUYHOCTb B COOTBETCTBUN
c7.4.

8 MpoToKON UcnbiTaHUin

MpOoTOKON NCNbITAHUI AOMKEH COAEPXaTb C/eAyLLY0 MHhopMaLuio:

a) CCbI/IKY HA HACTOSILL WA CTaHAAPT;

b) HaMMeHOBaHVe UXapaKTepUCTUKY KOMMOHEHTa/COeANHEHNS;

C) napameTpbl NCMbITAHUS;

d) uymcno ncnbITyembix 06pa3LoB KOMNOHEHTOB/ COEUHEHMWIA;

€) XapakTep, pacrnosioXeHWe 1 OLEHKY yTeuek, BbISB/IEHHbIX Ha KX 0 CTagun UCbITAHUS;

f) oTueT c U3NoXeHNeM pesynbTaToB UCMbITAHUSA, C yKasaHueM AaTbl NPOBEAEHNS UCTbITAHNS, HauMe-
HOBaHuWs nabopaTopuu 1 haMuanumn nuua, NoANMcaBLIErO NPOTOKO UCTIbITAHWIA.

9 NHdopmauua gna nonb3osarens

Mpoun3ssogunTenib KOMMNOHEHTA CMCTeMbI/COG,CI,VIHeHI/IH YKa3bliBaeT nosib3oBaTtesiio yCc/ioBuA akcnayataumnm

COOTBETCTBYIOLLEIO KOMMOHEHTA, B YaCTHOCTY:
a) cpegy (cpegbl) Nu60 TMN (TWMbI) cpeapl, ABAsALWMECS NPUEeMIEMbIMA TN60 HeNpUeMaeMbIMU Asi

[aHHOro KOMMOHEHTa CUCTEMbI/COEANHEHNS:

b) MakcMMmanbHoe pabouee AaBneHue;

C) Avana3oH MMHUMalbHbIX/MakCUMasibHbIX pabounx Temneparyp;

d) nocnepoBaTenbHOCTbL ONepaumini U MHCTPYKLMIO MO MOHTaXY.

MpoTokon, ynoMmuHaemsblli B n. 8 f). npefaocTaBnsoT no Tpe6oBaHMI0 NoKynaTess cCoeguHeHns u/unm
KOMMNOHEHTa CUCTEMbI.

n punmevyaHune — B kauecTBe nosnb3oBaTens MoOxeT BbICTYyNaTb MOHTaXHWK, U3rOTOBUTENb 060pyAOBaHVIﬂ
CucCTeMbl, onepaTop NO TEXHUYECKOMY OﬁCﬂy)KVIBaHVHO cuctembl nnn Bnageney CUCTeMbl.
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MpunoxeHune A
(o6asatenbHoe)

PacueT 3KkBMBa/IeHTHbIX BE/IMYUH YyTEeUYeK Npu KOHTPOJie TepMeTUYHOCTH

A.1 PacuyeTHble mogenu

TouyHoe npeo6pa3oBaHue pacyeTHbIM NYTEM 3KBUBAMIEHTHOTO YPOBHS FepPMETUYHOCTU B AeiCTBUTENbHbIN YPOBEHb
HEBO3MOXHO. MpefcTaBNeHHble HWXe MOAENN BbIYUCIEHUA OCHOBAHbI Ha C/eAYOLWNX ynpowakLwmnx NnpeAnonoxXeHnsx:

- UcTekawlas cpefa Haxo4uTcs B ra3006pa3HoOM COCTOSIHUY;

- NpUMepHBbI ypoBeHb TemnepaTypbl — 20 ‘C (06bl4yHaA KOMHATHas TeMnepaTypa);

- PeXUM MCTeYeHUs NTaMUHapPHbI BA3KUIA, YTO cnpaBeAMBO ANA BENUYMH yTedvek aamanasoHe ot 1«10~ rfa «n/c
[0 1+10-4 rMa nlc,

- NIPUMEHUMO ypaBHEHWE COCTOSIHUS NS M4eanbHOro rasa;

- pacxopj rasa moxeT 6bITb HalijeH No ypaBHeHuto Mya3seiina gna ra3oobpa3Horo notoka a A4/IMHHON Nnpsimoii Tpybe,
nmetroLw el Kpyrnoe nonepeyHoe cevyeHue:

(A1)
rae O — pacxop yTteuku. rfla am3/c:
d — guameTp oTBEpCTUS, METPbI;
N— AuHamuyeckas BA3KOCTb cpefbl. Ma c;
/— pnvHa OTBEPCTUSA, METPbI;
p, — AaBneHue Ha Bxofe B oTBepcTue. Ma;
p2— pfaBfieHue Ha Bbixofe n3 otsepcTtus. Ma;
256 — reoMeTpuYecKnii KoahUUNeHT ypaBHeHus MNyaseins;
10— nepeBoaHO! koadhduumnent: 1MNa mIc = tOr/la agm3lc.
[na KOHCTPYKUWiA ¢ hukcupoBaHHOI reomeTpueii ypaBHeHune (A.1) ynpouwiaeTca 40 Buaa:
(A-2)
(A.3)

PacueT akBMBaseHTa KOHTPO/IbHOTO YPOBHSA repMeTUYHOCTU B KOHCTPYKLUKM C (DMKCUPOBAHHO reomeTpueii npm
M3MeHEeHNN BA3KOCTU (C UCNONb30OBAHNEM APYTOro rasa) uav npu u3sMeHeHUn o4HOro NM6o o6onx AaBneHmnit, MoxeT NPoun3s-
BOAUTLCS NPV MOMOLLY CNeAYoLero ypaBHeHNs NPONOPLNOHaNbHOCTU, OCHOBAHHOTO Ha ypaBHeHun (A 2):

0'."*  (P-)f(Pi); (A4)
03 n, <Pr)?-(P2)T

C y4eTOM OAHOrO0 INLb N3MEHEHUS BA3KOCTM ypaBHeHue (A.3)ynpowiaeTcs 40 Buaa:

fL.lk.
02 H’

rae O, — pacxoj yTeuku nepsoro rasa. rfla am3/c;
02— pacxop yTeukn BToporo rasa, rfla egm3/c;
M, — AMHaMmuyeckas BA3KOCTb NepBoro rasa. Maec;
MR— anHamuuyeckas BA3KOCTb BTOporo rasa. Ma c.
C y4eTOM O[HOrO NNlWb U3MEHEHNSA faBfeHnit ypaBHeHue (A 3) ynpoujaeTcs [0 Buja:

i, (Pyf(P.>i (AS)
O» <Pijtf-tPat

rae (p,), — AaBNeHNe Ha BXOAe B OTBEPCTUE A/ NepBoro rasa, na:
(p,)2— faBneHue Ha BbIXOAE U3 OTBEPCTUS 41 NepBoro rasa. Ma;
(p2), — faBneHune Ha BXxoae B OTBEpCTUE ANs BTOpOro rasa. MNa;
<p2)2— faBneHue Ha BbIXOAE U3 OTBEPCTUS 41 BTOPOro rasa, Ma.

MpumeyaHune— BypaBHeHusax (A.4) n (A.5) nsmeHenne pasmepHocteli Bcex 05 (Hanpumep. MNa *m3c BMecTo
rMa-AM7c) He oka3biBaeT BAUAHUA Ha YNCNEHHbI pesynbTaT. AHANOTMYHbBIM 06pa3oM, U3MEHEHWe napameTpoB BCeX pa
(Hanpumep, rekTonackannm BMecTo nackaneil) He BneyeT 3a CO60M NPUHLUNNANBHBIX U3MEHEHWUIA.
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A.2 MepecyeT06bEMHOIO pacxofa B MacCoBblii pacxop

O6BbEMHbIN pacxo MOXeT U3MepATLCA BMIC, YTO UMEeT CMbIC/ B C/yYasx, Korja uctekawuwas cpeja npejcrasns-
eT co60il HeCXMMaeMy0 XUAKOCTb. [0 OTHOWEHUIO K CXXMMaeMbiM cpeaam (rasam), NOHATME 06bEMHOro pacxoga Henpu-
MEHUMO. eC/I1 NPU 3TOM He yKa3blBalTCA NnapaMeTpbl AaBNeHUsa u Temnepatypbl. Hanpumep, pacxoj rasa, uamepsieMblit B
Ma m3/c. coaepxnT nHopmaLuio 0 faBieHnn n, npu OTCYTCTBUM UHbIX NOkasaTenei, npegnonaraeTcs KOMHaTHaa TeM-
nepatypa. [1ns pacxoja rasoBoro notoka, M3MepsaeMoro BHOpMasibHbIX AM3/C. NH OPMaLUIo, yKasblBalo Ly Ha jaB/ieHne
n TemMnepartypy, ONUCbIBAOT C/IOBOM «HOpMasbHble» (nogpasymeBaemMblie Ha ypoBHe 101.3 kMan 0 BC).

Pacxofbl yTeuku raza paccunTbiBalOT No ypasHeHnaM A. 1—A.5. nx nepecyeT B MaccoBble Pacxo/bl OCyLWecTBAAIT
Ha OCHOBE ypaBHEHWS COCTOAHMA ANA UjeaNbHOro rasa.

YpaBHEHNEe COCTOAHUA ANA neanbHOro rasa

pmVanskaT. (A.6)

rae p— abconTHoe gaBneHne cpefbl. Ma;
V — o06bem, 3aHNUMaemblii razom, m3;
N1— KONIMYeCcTBO BeL,ecTBa, MoJib:
R = 8,314 1 *mMonb/K — yHnBepcanbHasa rasosas NnocTosiHHas;
® — abconwTHasa Temnepatypa cpegbl. K.
Mopennso6e yacTn ypaBHeHus (A.6) Ha Bpems fn3aMeHNB KOIMYECTBO BelecTBa B MO/ISAX HA KOJIMYECTBO BelecT-
Ba BKMWnorpammax, nosyvyaem;

(A.7)
t t M
rae? — Bpewms, c;
m — macca BelecTBa, Kr;
M — mMonekynsapHas macca BelecTBa, Kr/Monb
Mockonbky - I_ :TO — 06beMHbIll pacxos yTeukn. Ma m3/cn B — MaccoBblii pacxog, kr/c. ypaBHeHue (A.7)
t
MOXHO Nnpeo6pa3oBaTh K BUAY:
(A.8)
— 31.536 10*.
T 10 R T

roe gm— MaccoBblii pacxop yTeuku, rirog;
31.536 *109— koadhpuumeHT npeobpaszoBaHnsa eanHnLbl n3mepenus; 1kr/c = 31.536 - 109 r/rog.

3HayeHUsa AUHaMNYecKoi BA3KOCTU U MONEKYNSAPHON MaccChl A1 HEKOTOPbIX ra30B NpefcTaB/fieHbl HUXe B Tabnu-
ue A.1. CnegyeTt OTMETUTb, YTO BA3KOCTb CYL,€CTBEHHO 3aBUCUT OT TemnepaTtypbl (BA3KOCTb rasa no Mepe noBbILWEHUSA
TemnepaTtypbl Bo3pacTaeT). BA3kocTb raza cna6o 3aBucuUT oT fassieHns (Npu gasneHunn 6onee HU3KOM, YeM aTMocdepHoe
AasneHune).

Ta6nuya A.1— [uHamnyeckas BA3KOCTb U MONeKynspHas macca

[nHamuueckas BA3KOCTb Npu Temneparype 20 'C

la» 1 aTMochepHoM AaBneHnu. 10™ Ma ¢ MonekynsipHasa macca. 10'3 kr/mMmonb
AszoT 17.4 28.0
Fennii 19.3 4.0
Bo3ayx 18.0 29.0
R22 12,0 86.5
R134a 11.1 102.0
R404A 11.9 97.6
R407A 12,3 86.2
R407C 12.0 86.17
R410A 13.2 72.6
R290 7.9 441
R507 11.95 98.86
R600a 7.4 58.1
R717 9.7 17.0
R744 14.9 44.0
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A.3 KOHTpPONbHbIA ypOBeHb FEPMETUYHOCTMU, 3asB/IEHHbIA Kak KONMMYECTBO BO3AYWHbIX My3bipbkoB B
eJUHNLY BpEMEHU

My3blpbKN HE AO/KHbI NOABNATLCA B TeYeHne 1 MUH Npu YypOBHE AaBieHns, paBHom PS.

YT06bl paccunTaTh Be/IMUNHY yTeUkn B ejuHMLaX 06bemMa N Macchl, A,0/KHbI 6bITh CAENaHbl Cneaylol e npes-
NONOXEHUA:

- UCNbITbIBAEMbli 06bEKT NOTPYXEH B BOAY;

- UCMbITbIBAEMbIi 06BEKT HAarpy)XXeH BHYTPEHHUM faBfieHnem Bosgyxa — PS (MakcumanbHoe pabouee gaBneHue);

- NCNbITbIBAEMbIA 06bEKT HAarpyXXeH BHELWHNUM AaB/leHNeM, PaBHbIM HOPMa/ibHOMY aTMOC(epHOMY flaB/IEHUIO.

NMpumeuaHune 1— Fugpoctatuyeckoe fjaBfieHne BOASHOIO cT06a B pacyeT He NPUHUMAIOT;

- UCNblTaHNEe NPOBOASAT NP HOPMaNbHOW KOMHATHOW TemnepaType;

- MUHUMafbHbIA Nepnos BpeMeHn Mexay MosiBNeHWAMU LBYX Ny3blpbKOB, BbIXOAALIUX OAWH 3a APYTMM U3 WUCMbl-
TbiIBAEMOro 06bekTa— 1 MUH.

- npegnonaraeMblit 06beM KaxAoro ny3bipbka 1 MM3 («CTaHAapPTHBIA Ny3bIpek»).

Han6onbwunii fonycTUMbI 06bEeMHbIV pacxof yTeuku no BO34yXy paccunTbiBaloT no popmyne:

PY 10 U013-1Q*-1-10*

5 .10=1.68.10-sr/laam 3c. (A-9)

MpumeyaHune 2— M3 pacyeTHO Moaenu cneayeT, YTo Npu BennymHe yTeukn 1.68 10"®rfMa gm3'c MoOryT no-
ABNATLCA NY3blPpbKW BO3JyXa 06bEMOM MeHble 1 MM3C MHTepBanammn Mexay nosiBeHNAMN 4BYX Ny3blPbKOB, BbIXOAALLNX
OAVWH 3a ApYruM, MeHblwe 1 MuH. MpakTuka nokasana, 4YTo B CAyvasx, korga peyb He NAaeT 0 NTPUMEHEHUN TOYHbIX METOA0B,
KOHTPO/Ib TEPMETUYHOCTMN NY3blPbKOBbLIM METOAOM C UCMO/Ib30BaHWEM HajAyBa BO34YyXOM W Mocneaylolwero norpyxeHns
nCcnbITbiBAEMOT0 06beKTa B pe3epByap C BOAOIN, He MOXeT GblTb UCNO/b30BaH AN 06HAPYXEHUA yTeyek MeHblle, YeMm
npu6nusntensHo! 10“ rMa am/c.

Mpumep — CMm. pucyHok A.1. na knanaHe onpegeneHo gasneHune PS (makcumanbHoe paboyee gaBneHue)
4.0 MMaun MakcumanbHO JONyCTUMOE 3HaYeHne yTeuykn no Bo3ayxy 1,68 10~JrMa am /c npu gaBneHUU BHYTpHU
knanaHa 4.0 MMa. FepMeTUYHOCTb KNanaHa NPpoOBEPAT CNPUMEHEHNEM Fre/IneBOro TeyenckaTensa npu gasne-
HUKM BHyn)pu knanaHa 1.0 MMa. TpebyeTca paccuuTaTb 3KBUBAJIEHTHOE 3Ha4YeHWE KOHTPONbHOTO YPOBHA
repmMeTuYHOCTH.

Mocne npocTbix Npeo6pa3oBaHuii ypaBHeHne (A.3) MoxeT 6bITb NPUBEAEHO K BUAY:

O , - y_* (A}O)
(N M pn*
roe 02— 3afaHHbIi KOHTPObHbLIA YPOBEHb repMeTUYHOCTM (pacxof yTeuku) no Bo3gyxy. 1,68 10"5rMa am3/c;
O, — KOHTPO/IbHbI YpOBEHb FEpMETUYHOCTU (pacxos yTeuku) no renuto. rla am3alc;

N, — ANHamuuyeckan BA3KOCTb renus. MNa c;

u2— guHamuyeckas BA3KOCTb Bo3ayxa. Ma c.
(p,), — n3b6bITOUHOE faBNeHne renus B knanaHe. MMa;
(p,)2— n36bITOYHOE AaBNeHMe oKpyXatLlei cpegsl Ans renusa. MMa;
<p2), — n36bITOYHOE faBneHne BO3ayxa a knanaHe. MMa;
(p2)2— n36bITOYHOE faBNeHNe oKpyXatwlei cpegbl 4na Bosgyxa. MMa.

Mpuuumas (p,)2 =(p2)2 «0. nocne NOACTAHOBKM YMCNEHHbIX 3HAYEHWI OCTaNbHbIX YNeHOB ypaBHeHus (A.HO)
nonyyunm:
18 O e 102

0, = 1.68 10" Qrrremmerrememies et =0.98-10-" 1-10-“ rMa gm3c. (AH)
1 193-10 * 402
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X — n36bITOYHOE AaBneHne ucnoiTaHns. MMa; Y — «OMTPO/IbHbI ypOBEeHb repMeTUYHOCTM (06beMHbIl pacxos yTeukun). rlla am3/c:
i — 3ajlaHHOe 3Ha4yeHWEe KOHTPO/NbHOTO YPOBHS TEPMETUYHOCTU NPU MakKCUManbHOM pab6ouyeM JaBNeHUU. 2 — 3«BUAANEHTHOE
3HauyeHNe KOHTPONIbHOTO YPOBHA FepMETUYHOCTU NPYU JaBneHun ncnoitanns (1.0 MMa)

PucyHokA.1— DKBMBa/IEHTHOE 3HAYeHNEe KOHTPO/IbHOTO YPOBHA FTEPMETUYHOCTH

28



FOCT ISO 14903—2016

MpunoxexHune B
(cnpaBouHoe)

MoaroToBka K NnpoBeAeHuto ncnbiTaHni

O6pasubl 3aKpennsaT a COOTBETCTBUM C MHCTPYKLUAMU NPOn3BOAUTENS. MpU OTCYTCTBUU UHCTPYKLMIA OCHOBHOM
Kopnyco6pasua KpensaT Kak MOXHO 6/1MXe K COe AUHEHUID.

a) O6pasel (Hanpumep, knanaH) b) MasHoe coeanHeHne

d) dnaHueBoe coeguHeHne
1— coepuHeHne; 2— obpasel; 3— coeanHUTenbHas Tpybka; 4 — yaoNNHUTENbHbIW naTpy6ok; L — gnnHa

PucyHok B.1 — MoaroToBka K NpOBEAEHMI0 NCNbITAHUS C60PKU «06pasel— coefuHeHne»
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Mpunoxexnune JA
(cnpaBo4HOe)

CBefleHns 0 COOTBETCTBUM CChIJIOYHbIX MEXAYHapOAHbIX (PernoHanbHbiX) cTaHAapTOB
MeXrocyfapcTBeHHbIM cTaHhapTam

Tab6bnunuya [JAN

O603HayYeHne CCbIIOYHOro

CreneHb O603HayeHNe U HaMMeHOBaHNe COOTBETCTBYIOLLLETO MEXToCy4apCTBEHHO
MeXyHapozHoto
COOTBETCTBUA cTaHgapTa
(pervoHanbHOro) cTaHgapTa
ISO 5149-1:2014 MOD FOCT 33662.1—2015 (ISO 5149-1:2014) «Cuctembl X0N0AUNbHbIE U

TennoBble Hacocbl. Tpe6oBaHUs 6e30NacHOCTU W OXpaHbl OKpyXato-
weii cpefbl. HacTb 1. OnpefeneHus, knaccugukaLuns v KpuTepumn Bbl-
6opa»

ISO 5149-2:2014 MOD FOCT 33662.2—2015 (ISO 5149-2:2014) «CucTembl XON0AUNbHbIE U
Tennosble Hacocbl. Tpe6oBaHUs 6€30NaCHOCTU W OXpaHbl OKPYXato-
weit cpepbl. Yactb 2. MpoekTUpoBaHUe, KOHCTPYKLUWSA, WCMbITaHWs,
MapK1MpoOBKa U JOKYMeHTaLus»

ISO 13971:2012 - .
ISO 175 - *
IEC 60068-2-64:2008 -

IEC 60335-2-34 IDT FOCT IEC 60335-2-34-2012 «be3onacHoCTb 6bITOBbIX U aHanoruny-
HbIX 3/1eKTpuyecknx npuboposB. YacTb 2-34. YacTHble Tpeb6oBaHuUsA K
MOTOp-KOMnpeccopam»

EN 13134 — .
EN 12693 — .

* COOTBETCTBYIOL NI MEXTOCY[apCTBEHHbIA CTaHfapT OTCYTCTBYET. [1o ero yTBepXAeHUs pekoMeHAyeTcs UCMosb-
30BaTb NEPEBOA HA PYCCKMII A3blK AAHHOTO MEXAYHAPOA4HOro (PerMoHanbHoOro) ctaHgapta. OduunansHblii nepesos
[aHHOTO MeXAYHapoaHOTo (PerroHanbHOro) cTaHgapTa HaxoAuTcs B ®epepanbHOM MHOPMALMOHHOM hOHAE TEXHM-
UecKUx pernaMmeHToB W CTaH4apToB.

NMpumeyaHune — B HacToAwel Tabnuue UCNoNb3oBaHbl cAeaytoLiMe yCNoBHble 0603HAYEHNSI CTENEHN COOT-
BETCTBUS CTAHAAPTOB:

- IOT — naeHTUYHbIE CTAHAAPTHI;

- MOD — mogucuumpoBaHHble cTaHAapThbl.
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Bubnuorpadus

Rubber, vulcanized of thermoplastic — Determination of hardness (hardness between
10 IRHD and 100 IRHD) (Kay4yk BynkaHW30BaHHbI WM TepMonnacTuyHblii. Onpegene-
HuWe TBeppocTu (TBepaocTsb oT 10 IRHO go 100 IRHD))

Rubber, vulcanized — Determination of the effect of liquid (Pe3nna nnu Tepmonnact. Onpe-
AeneHve BO34ENCTBUA XUAKOCTel)

Refrigerating systems and heat pumps — Safety and environmental requirements (Cucte-
Mbl XONOAWNbHbIE W TENNOBbIE HAcOCbl. Tpe6oBaHNA 6€30MacHOCTU U OXPaHbl OKpYXat-
wei cpepbl)

Rubber, vulcanized or thermoplastic — Determination of indentation hardness — Part 1:
Durometer method (Shore hardness) (Kayuyk BynKkaHU30BaHHbI/i AN TEPMONNACTUYHBINA.
Onpepenedne TeepaoCcTu Npu Baasnusanunn. HYacte 1. MeToq ¢ npyMeHeHneMm JlopomeT-
pa (TBepaocTb no Wopy))

Rubber, vulcanized or thermoplastic — Hardness testing — Introduction and guide (Kayuyk
BY/IKAHW30BaHHbI UNN TepMonnacTudHblii OnpegenexHve TBepAOCTU. BBeseHne n pyko-
BO/ACTBO)

Non destructive testing — Terminology — Part 8: Terms used In leak tightness testing (He-
paspywarwlwmnii KOHTponb. TepMuHonorusa. Yactb 8. TepMUHbI, UCNONb3yeMble NPU UCMbI-
TaHUN Ha rePMEeTUYHOCTb)

Non-destructive testing — Leak testing — Bubble emission techniques (Hepa3pywatouwinii
KOHTPONb. cnbiTaHWA Ha repMeTUYHOCTb. MeToa o6pasoBaHuns ny3bipeil B ncnbiTatenb-
HOW XWUAKOCTK)

Non-destructive testing — Leak testing — Critena for method and technique selection (He-
paspywarwlwnii KOHTPob. VicnbiTaHNs Ha repmeTuYHOCTb. Kputepun BoiGopa meToaa uc-
NblTAHU)

Refrigerating systems and heat pumps — Safety switching devices for limiting the pressure
— Requirements and test (CucTtembl X0N04UNbHbIE WU TENNOBbIE HAcCOCHI. MpegoxpaHu-
TenbHble pene A4NSA orpaHnyeHns gasnerHns. Tpe6oBaHNs M UCNbITAHNA)

Refrigerating systems and heat pumps — Valves — Requirements, testing and marking
(CnucTeMbl X010ANNbHBIE 1 TENNOBLIE HACOCHl. KnanaHbl. Tpe6oBaHNs, UCNbITAHUS U Map-
KUpoBKa)

Nondestructive testing — Leak testing — Tracergas method (Hepa3spywatowwmnit KOHTPONb.
KoHTponb repmeTU4yHOCTU. MeToA C NPUMEHEHNEM KOHTPONLHOTO rasa)

Pressure equipmentfor refngerating systems and heat pumps — Part 1: Vessels — General
requirement (O6opyaoBaHve ANS CO3AaHNA AaBNeHUA ANA XONO0AUNbHbBIX CUCTEM U TENNO-
BbIX HacocoB. YacTb 1. Cocyabl. OCHOBHble TpeGoBaHuUs)

Pressure equipment for refrigerating systems and heat pumps — Part 2: Piping — General
requirements (O6opyfoBaHue ANs co3faHns AaBNeHUS ANA XONOAUNbHbLIX CUCTEM U Ten-
noBbIX HacocoB. YacTb 1. Tpy6onpoBoabl. OCHOBHble Tpe6oBaHuWs)

Environmental testing — Part 2: Tests — Tests Fc: Vibration (sinusoidal) (McnbiTaHus Ha
BO3A€NCTBME BHELWHUX hakTopoB. YacTb 2: UcnbiTaHus. McnbiTanne Fc: BuGpauusa (CUHY-
coupganbHas))
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