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MpeaucnoBune

Llenn, oCHOBHbIE NPWHLMMEI M OCHOBHOW NOPAA0OK NpoBeaeHnst paboT No MeXrocy4apCTBEHHOW CTaH-
naptusaumm yctaHoeneHsl B FTOCT 1.0—2015 «MexrocygapcteeHHasa cuctema ctaHgaptusauun. OCHOBHbIe
nonoxerusi» u FTOCT 1.2—2015 «MexrocygapcTBeHHasa cuctema ctaHgaptusaumm. CTaHgapTbl MeXrocy-
[apcTBeHHbIe, NpaBuna, pekoMeH4auumn No MexXrocygapcTBeHHOW cTaHdapTu3auuu. MNpaeuna paspaboTku,
NPUHATUA, 0BHOBNEHWS U OTMEHbI»

CeeneHus o cTaHpapTe

1 MOANOTOBIIEH Poccuickum col3oM NpeanpusiTUiA XONnoaunsHOA NPOMbILLNEHHOCTU HAa OCHOBE
coBCTBEHHOrO Neperoa Ha PYCCKUIA A3bIK aHrNMoA3bIYHOW BEPCUM CTaHO4apTa, yKa3aHHOro B MyHKTe 5

2 BHECEH TexHM4YeckuM KOMUTETOM MO cTaHgapTusauum Ne 271 «Y cTaHOBKM XONogunbHbIE»

3 MPUHAT MexrocynapcTBeHHBIM COBETOM MO CTaHOApTU3aUMWM, MeTponorim u cepTudukauuu
(npotokon ot 31 aerycta 2016 r. Ne 90-IT)

3a NMPUHATKE NporonocoBanun:

KpaTkoe HaMmeHoBaHWe CTpaHsl Kopg cTpaHsl CokpalleHHoe HauMeHOBaHWe HaLMOHANLHOro opraxHa
no MK (MCO 3166) 004—97 no MK (MCO 3166) 004—97 no cTaHgapTv3auum
ApMeHus AM MuHaKkoHOMUKKM Pecnybnunkn ApmeHus
Benapycb BY Focctanpapt Pecny6nuku Benapyck
Kuprunausa KG KblprelactaHgapT
Poccus RU Pocctanpgapt
TagXukicTaH TJ TagKukcTaHgapt

4 lMpukazom ®enepansHOro areHTCTBa MO TEXHUYECKOMY peryrnMpoBaHWD U MeTPONoruM oT 6 uHSA
2017 r. Ne 493-cT mexrocyfapctBeHHbld ctaHgapt TOCT I1ISO 14903—2016 BBegeH B 4elCTBME B KavecTse
HauuoHanbHoro ctaHgapTa Poccuinckon ®enepaunn c 1 aHeaps 2018r.

5 HacTtoawwmi ctaHgapT MAEHTMYEeH MexagyHapogHomy ctaHgapTy I1ISO 14903:2012 «Cuctembl Xono-
OunbHble U Tennoeele Hacocbl — OLUEHKa repMeTUYHOCTUM KOMMOHEHTOBR U coepuHeHui» («Refrigerating
systems and heat pumps — Qualification of tightness of components and joints», IDT).

MexayHapogHbii ctaHgapT ISO 14903 pazpabotaH TexHun4yeckuM kommTeTom Ne 86 MCO/M3BK «Oxnax-
OEeHne U KOHOULMOHNUPOBaHUE BO3yXxa», nogkoMuteTom 1 « TpeboBaHusa 6e3onacHOCT M OXpaHbl OKpYXato-
LWeWn cpebl, NpeabABNAEMbIe K XONOOWUMBHLIM CUCTEMaM».

Mpy NpUMEHEeHUW HacTosAWero cTaHAapTa peKoMeHAyeTcs UCNONb30BaTh BMECTO CCbINOYHbIX MeXay-
HapoAHbIX CTAHAApTOB COOTBETCTBYHLUNE UM MEXIOCY4apCTBEHHbIE CTaHAapThl, CBEAEHWS O KOTOPbIX Npu-
BeAeHbl B 4ONONHUTENbHOM NpUnoXxeHun OA

6 BBEOEH BIEPBLIE

MHghopmayusi 06 usMeHeHUsIX K HacmosweMy cmaH0apmy nybaukyemcs 8 exezao00HOM UHGHOPMayUOH-
HOM yKkazamene «HayuoHanbHble cmaHdapmsly, @ mekcm uaMeHeHUl U MorpagoK — 8 eXXeMecsYHOM UHGOp-
MayuoHHOM yKkazamene «HayuoHansHble cmaHdapmei». B crnydae nepecmompa (3aMeHbi) Unu ommeHs!
Hacmosiwjezo cmaHOapma coomeemcmeywujee yesedomneHue 6ydem onyb6rUKOEBaHO & eXeMeCcsYHOM
UHhOpMayUOHHOM ykazamerne «HayuoHansHele cmaHOapmbi». Coomeemcmeyiowiasi UHgopmayus, yee-
domrieHue U MeKcmbl pa3Me W almcs maKxe 8 UHghopmayuoHHoU cucmeme obujezo nonb308aHuUs — Ha ohu-
yuansHoM catime @edepanbHoO20 a2eHmcmea Mo MexHUYeCKOMy PezynupoeaHuto U Memponoauu 8 cemu
HUrmepHem (www.gost.ru)

© CrtaHpapTtuHdopm, 2017

B Poccuinckon G)e,uepaumw HacTOALMN CTaHOapT HE MOXeT ObITb NONTHOCTLH MM YaCTUYHO BOCnpounsBee-
[eH, TUpPaXXMPOBaH W pacnpocTpaHeH B KadecTBe ohMUManbHOro N3gaHus bes pa3pelieHuna CDe,qepaanoro
dareHTCTBa no TeXHMYeCKOMY perynmpoBaHUio 1 MeTponornn
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BBegeHune

Hactoawmn CcTaHOapT npegHa3Ha4veH and onncaHuA TUNOBOW npouenypbl KBE:U'IMCpMKaLI,MOHHbIX ncneita-
HWUW MO OLUEeHKe repmeTM4HOCTU 3aKOHYEHHbIX M3roToBlieHEM KOMMNOHEHTOB, COeJMHEHWN, y3rnoB 1 Jetanen,
MCNoNb3yeMbiX B XOJNOAUIbHbIX CUCTEMAaX U TENNOBbIX HACOCAaX, ONUCaHHbIX B CTaHOapTe 1ISO 5149. Takmmu
KOMNOHEHTAaMW, COe€QWHEHWAMU, y3namMun W getTandmu, B HaCTHOCTWU, ABIMAKTCA apmMaTypa, pa3pbliBHblIEe
MEMGDEHI:I, Cb]'laHLl,eBb]e nnbéo pa3eanbUlOBaHHbIE COEOQUHEHNA N CSODKM.
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MonpaBka k TOCT ISO 14903—2016 Cuctembl XonogunbHble U TennoBble Hacocbkl. OueHka
repMeTUYHOCTU KOMNOHEHTOB U COeaUHEeHUN

Oata BBegeHna — 2021—10—12

B kakom mecTte HaneyataHo LonxHo BeITk

Mpegucnoeue. Tabnuua corna- —

KazaxctaH KZ lNocctangapTt Pecnybnukum
CcOBaHuA

KaszaxctaH

(MYC Ne 3 2022r)
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Monpaeka k MOCT ISO 14903—2016 Cuctemsbl

repmMeTM4HOCTU KOMMNOHEHTOB U coegUuHEeHUH

XonogunbHbie W TennoBbie

Hacocbl. OueHKa

B kakom mecte

Hane4ataHo

HomkHo BbITh

MNpeaucnosue. Tabnuua corna- —

CcOBaHWA

AzepbangkaH

(MYC Ne 8 2023 r.)
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M E X I OGCYOAPG CTUBETUHHB # C T A HAOAPT

CUCTEMbI XONOAUNbHBLIE U TENNOBLIE HACOCHI

OLI,EHKa repmeTM4HOCT KOMNOHEHTOB M COE,EWIHEHVIIFI

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

Oata BBepgeHna — 2018—01—01

1 O6nacTbe npuMeHeHUs

TpeboBaHuA, cogepallnecs B HAacTosAWEM CTaHAapTe, NPUMEHSIOT 418 COeAMHEeHnA TpybonpoBoZoB ¢
MaKcumarbHbIM 3Ha4YeHWeM yCrnoBHOMo npoxoga (HoMuHansHoro guametpa) DN 50 1 KOMNOHEHTOB C Makcu-
ManbHbIM 3HaueHnem paboyero (BHyTpeHHero) o6bema ao 0,005 M3 u Mmaccoi He Gonee 50 Kr.

CraHpapT npegHa3HadeH Ans ONMcaHusa TUMOBOW NpoLeaypbl KBaNUMUKaLMOHHbLIX UCMBITAHUIA MO OLUEeH-
K& repMeTUYHOCTM KOMMOHEHTOB, COEQUHEHUN, Y3N0B W AeTanen, ucnonb3yembliX B XONOAWNBHLIX YCTAHOBKAX
M TennoBbIX Hacocax, nepedyncneHHbix B ISO 5149. OH onpenenseT cTeneHn repMeTUYHOCTM COeANHEHWIA 1
AWHaMWYecKue Harpysku, WCMbiTbiBaeMble COedMHeHMaAMM BO BpemMsi paboTel B pesynbTate npoueaypbl
NOATOHKK, ONpeaeneHHon npeanpuaTneM-narotoemutenem. B ctanaapte npuseaeH MUHUMAanbHbIA NepeyeHb
HeobxoauMoW WMHOpPMALMK, KOTOpas OO0IMKHA ObiThb NMpedoCTaBMneHa MNOCTABLYMKOM KOMMOHEHTa nuuy,
OTBETCTBEHHOMY 3a NpOBeAeHWe 3TON NpoLUeayphl.

CtaHgapT No3BONsET onpeaenaTb ypoOBeHb repMeTMYHOCTM KOMMNOHEHTa B LEMNOM, U ero CoeanHeHun
B YACTHOCTM, B COOTBETCTBMM C YKa3aHWAMW NPeanpuATUA-M3roToBUTENS.

CtaHgapT pacnpocTpaHaeTca Ha repMeTUYHbIe pasbeMHble U Hepa3beMHbIe COeAMHEHUS, ATEMEHThI U
JeTanu, ucnonb3yemble B XONOAUIbHBIX YCTaHOBKAX, B TOM YMCne COeMHEHWS C TepMEeTU3NPYIOLLWM YNNOTHE-
HUEM, HE3aBUCUMO OT KOHCTPYKLUWKN TaKoro yNnioTHEHWS U MaTepuarna, U3 KOTOPOro OHO M3rOTORMNEHO.

CraHpapT ycTaHaBnuBaeT OOMNOMHUTENbHbIE TpeboBaHUA K MexaHW4YeckMM COedWHEHWUsIM, KOTopble
MOTYT BbITh KnaccuuUMpoBaHkl Kak repMeTUYHbIe CoegUHEeHNS.

2 HopmaTuBHbIE CCbINKK

[na npumeHeHWs HacTosLWero cTaHgapTa HeobxoaAnmMel crnedyrLne CebiNoYHbIe OKYMeHThI. [Ina gatu-
POBaHHbIX AOKYMEHTOB MPUMEHSIOT TONBKO yKazaHHoe nagaHve. [ins HegaTMpoBaHHbIX JOKYMEHTOB MPUMEHS-
0T NocrnegHee U3faHue CChifIoYHOro AoKyMeHTa (BKMYas BCe ero BO3MOXHbBIE MU3MEHEHUS).

ISO 5149-1:2014 Refrigerating systems and heat pumps — Safety and environmental requirements —
Part 1: Definitions, classification and selection criteria (CncTtembl xonoaunsHble U TennoBble Hacockl. TpeboBa-
Hus Be3onacHOCTM M OXpaHbl OKpyxatowen cpedbl. YacTe 1: OnpepeneHus, knaccudukaunsa U Kputepun
Belbopa)

ISO 5149-2:2014 Refrigerating systems and heat pumps — Safety and environmental requirements —
Part 2: Design, construction, testing, marking and documentation (CuctemMbl XxonogunbHbIe 1 TENOBbLIE HACO-
cbl. TpeboeaHvs BesonacHOCTU M OXpaHbl OKpyXawwel cpedbl. YacTb 2: [poekTMpoBaHue, KOHCTPYKUWS,
MCMbITAaHWS, MapKMPOBKA W JOKYMeHTauums)

EN 13134 Brazing. Procedure approval ([aika TBepabim npunoem. Tunoeas npouenypa)

Wapnanue opuumnansHoe
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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 xonogunsHele 1 Tenno-
Bble HACOChI. 3NeMeHTbl TMBKknx TPy, BMBpOM3ONATOpPLI, TEMNepaTypHbIe KOMNEHCaTopbl U HEMeTannuM4eckne
Tpy6bl. TpeboBaHua u knaccudukaLmns)

EN 12693 Refrigerating systems and heat pumps — Safety and environmental requirements — Positive
displacement refrigerant compressors (Cuctemsl xonogunsHele 1 TeNNMoBele Hacockl. TpeboBaHua Besonac-
HOCTM M OXpaHbl OKpYXatLlen cpedbl. XonogunbHble KOMNpeccopbl 06beMHOro 4encTeus)

ISO 175 Plastics — Methods of test for the determination of the effects of immersion in liquid chemicals
(Mnactmaccbl — MeTogbl UcnbiTaHWi 4Na onpeaeneHns BIMAHWUS NOTPYKEHWUS B XXWAKME XMMUKaTbI)

IEC 60068-2-64:2008 Environmentaltesting— Part2-64: Tests — TestFh: Vibration, broadband random
and guidance (McnbiTaHUA Ha BO34eNCTBUE BHeLWHMX (hakTopoB. — YacTb 2-64: McneliTaHus — WcnbiTanme Fh:
Bubpauwms, wnpokononocHas cryyaiHas Boibopka (L poBoe ynpaBneHne) u pyKoBOACTBO)

IEC 60335-2-34 Household and similar electrical appliances — Safety — Part 2-34: Particular
requirements for motor-compressors (Ipubopbl aNekTpMyYeckre BEITOBOrO M aHANoOrMYHOro HasHaveHus. beao-
nacHocTbk. YacTb 2-34: YacTHble TpeboBaHMsa NS KOMNPECCOPOB CO BCTPOEHHLIM 3MNEKTPOABUraTenem)

3 TepmuHbl U onpegeneHus

B HacTosAweM cTaHgapTe UCNoNb30BaHbl TEPMUHLI M onpegeneHunsa no 1SO 5149-1:2014, a Takke cne-
Jytolmne TepMuHbI M onpeaeneHns:
3.1 maccoBbIV pacxog Brog, q,,: 3Ha4eHne MaccoBOro pacxoaa yTeyku.

MpumMedaHne— BbipaxaioT B rpaMmax e rog.
3.2 oO6beMHbIN pacxod yTe4dku, Q: 3HavyeHMe 06bEMHOro pacxoga yTeuku.
MpumMedanne— BripaxaoT 8 nackanax - ky6. MeTp 3a cekyHay.

3.3 repmMeTuyHand cucrtema: cucrema, B KOTODOPI BCe 4acCTu, cogepxaline XxnagareHT, M3arotoBlieHbl
nyTem CBapku, Nanku Uimn aHanormyHoro Hepa3beMHOro CoegMHeHnA, BKN4an 3akpblThie 3arnylwxkamy Knana-
Hbl U TEXHOINOTM4YECKME OTBEPCTUA, 06ecneqmsatou.|,a;| BO3MOXHOCTb UX HaAnexawero pemMoHTa unm ytunmaa-
LMK, KoTOpas MMeeT NMpoBepPeHHbIN nytem WCNbITAHWM YPOBEHb yTEYEK MEHEE 3 rpamMmMoB B rog rnpw gaBreHuu,
COCTaBndawLweM He MeHee HeTBepPTU OT MaKCUMalibHO JOMYCTHUMOTro 3Ha4eHUA.

MpumedyaHune—[aHHoe onpegeneHue COOTBETCTBYET ONPeneneHulo repMeTudHoOn  CUCTEMbl MO
ISO 5149-1:2014.

3.4 oQHOTUNHAA NPOAYKUMA: TPYNNa U3Oenuid, BbINOMHAKLIMX OOUHAKOBYHD (hYHKLUIO, N3TOTOBMEH-
HbIX MO OQMHAKOBOMN TEXHOMOMMK 1M U3 OOUHAKOBOIO Martepuana ans Kaxgo yHKLMOHANbHOM YaCTy U KaxXaoro
repMeTU3UPYIOLLEro MaTepuana, NPoM3BedeHHbIX B COOTBETCTBUN C OOMHAKOBLIMU TEXHUYEeCKUuMM Tpebosa-
HUSIMU, HO OTIIMYAIOLLMXCH pa3Mmepamu.

3.5 Hepa3bLeMHoe coeMHEeHMe: coefuHEeHMe, KOTOpoe He MoXeT BbITk pasbeanHeHo 6e3 npumeHe-
HWA paspyLwaLLmMx MeToqos.

3.6 pas3beMHoe coegMHEHWe: MHOTOKpaTHO peanusyemoe coefuHeHMe, KOTOPoe MOXeT BbITk pasbe-
AnHeHo 6e3 NpUMeHeHUs paspyLLaoLKMX METOO0B.

MpumMeyaHne— B HEKOTOPLIX CNyYasix B KAYECTBE repMETM3MPYIOLLEro aneMeHTa MoXeT GbiTb MCNOoMnb30BaH
natpyGok (Hanpumep, NyTeM passanbUoBKK). FepMETU3UPYIOLLMIA 3NEMEHT MOXKET BbiTb CMEHHbIM.

3.7 oOHOTUMHbLIA MaTepuan: matepuarn, NpUHaanexXawnin K 0OHOMY U3 NepPeYUCeHHbIX HUXKe TUMY
MeTannos:

- cTansb;

- anMWUHUIA UMW anMUHUEBBIA CNNas;

- Medb.

MpuMeyaHne—PasHOBMAHOCTM yKasaHHbIX TUNOB METANNOB BHYTPWU AAHHOTO TUNAa CYUTAT O4HOTUNHBLIMU
MaTtepuanamu (cm. EN 14276-2).
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4 YcnoBHble 0003HaYeHNA U eAUHULIbI U3MEepPeHUA

O603HaveHuA K YCnoBHbl€ e4NHNUbI, NCMNMOJTb3yEeMble B HAaCcToALWEeM CTaHdapTe, NpMBEeOEeHbI B Tabnuue 1.

Tabnuuya 1— Obo3HaYeHUs U YCNOBHbIE eANHULLbI

ObosHaveHune OnucaHve EaunHunuya
DKq OTKNOHEHWE B MNPOUEHTaX MWHUMaNbBHOMO W MaKCUManbHOMO MOMEHTa 3aTAXKW OT —
cpenHero 3Ha4YeHKnAa MWUHNManbHOro n MaKcUumanbHOro MOMEHTa 3aTAXKA

{Ko, max — Ko. rnm)/(Ko, min * Ko, max)

f YacTtoTa BuGpauui ry
Ko, ave CpeaHve 3HayeHUs MOMEHTA 3aTSXKW COOTBETCTBYIOLWEro CTaH4apTHOMO COeANHEHUS H-m
Ko, max HeobxoauMbli MakCMMankeHbIi MOMEHT COOTBETCTBYOLLEro CTaHAapTHOrO COeANHEHUS H-m

(ecnu ykasaH). MNpu OTCYTCTBUM YKa3aHWA MAKCMManbHY0 BENUYUMHY MOMEHTa 3aTaXKKN
coofLaeT U3roToBUTENb
Ko, min Heobxoavmblil MUHUMAMNbHBIA MOMEHT COOTBETCTBYHLEro CTaHAapTHOIO COeANHEHUS H-m
(ecnu ykasad). MNpu OTCYTCTBUU YKa3aHUA MUHUMANbHYIO BENUYUHY MOMEHTAa 3aTSKKU
coofbLaeT U3roToBUTENb

L OnuHa Tpy6hl MM

n Yucno LMKNOB Npu TeMnepaType U nog gaeneHvem (metod 1) —

ny Yucno LKMKNOB NpM TeMnepaType U nog AaeneHuem (metogd 2) —

ny Yucno uMKNoB Nog gaBneHuem —
N3 YMcno UMKNoB npu BozaeicTemm Bubpaumm —
Niotal MonHoe Yncno LWMKNoB Npu TeMnepaType U Noj AasneHnem —

N Konuuyectso obpasuos —

P OdaeneHue npu ucnbiTaHUU Ha repMeTUYHOCTb MMa

P MakcumansHoe paGovee gaBneHve MMa
Prin MuHumansHoe pabovyee gaBnexHve MMMa
PS MakcumaneHO gonycTMMoe gaBneHue MMa
Paet HomuHanbHOe OaBneHue B aneMeHTe MMa

Q O6beMHbIA pacxofq Ma-m%c

Gm MaccoBbli pacxoq YyTeykn B rog rirog
S Bu6pauvoHHoe nepemelleHue (pasmax konebaHuia) MM

Tivax MakcumanbHas TemnepaTtypa UMkKna ucnbliTaHuim &

Trnin MuHMMansHas TemnepaTypa uukna ucnolTaHum °C

(C] MaccoBbln pacxog Kric

5 TpeboBaHUSA K UCNbLITAHUAM

McnbeiTaHnam nognex<at Kopnyca KOMIMOHEHTOB U COeJMHEHWNA, UCNONb3yeMble B XONOAUNMbHBIX CNCTE-

Max U TennoBbiX HACOCax, B COOTBETCTBUA CTDEGOBBHMHMM, npuBegeHHbLIMAU B Taﬁnmu,ax 2n3.

Ha pucyHke 1 nokasaHbl KOMNOHEHTLI CO8QUHEHWIA, NOABEPraeMbIX UCTIbITaHUAM B COOTBETCTBUM C Tpe-
foBaHUsaMUK, NpMBEAEHHbIMM B Tabnuue 2 unu B Tabnuue 3.
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e

-—3—-—1}—  CornacHo Tabnuue 2

CornacHo Tabnuue 2

CornacHo Tabnuue 3

1— coegunHeHue Tpybonposoaos; 2 — Kopnyc komnoHeHTa; 3 — Tpybonpoeoa; 4 — coeAnHeHWe aneMeHTOoB Kopnyca;
5 — pa3BanbLoBaHHbIA NaTpyboK

PucyHok 1 — Buabl coeAMHEHMIA KOMNOHEHTOB U TPybonpoBoaos

McnbiTaHMAM noanexar Bce TUMbl KOMNOHEHTOB U COeMHEHWNA.

Ecnv kKomnoHeHT coGpaH C ucnonb3oBaHWeM pa3finyHbiX TUNOB coeMHEeHUIn, OOHO U3 3TUX COeQMHEHMNI
NPOBEPAKT NPU UCMbITaHWUAX KOpnyCca KOMMOHEeHTa B COOTBETCTBUK C TEiSJ'IMLI,Eﬁ 2. ,[l,perle BO3MOXHblI€ TUNbI
COe4WHEHUA 3TOro KOMNOHEHTa NPOBEPAOT HE3AaBMCUMO OPYr OT Apyra B COOTBETCTBUN C TaGﬂMLI,Eﬁ 3.
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6 TpeboBaHuA, NnpegbABNAEMbIe K repMeTUYHbIM CUCTEMaM

FepmeTMqule CUCTEMbI coﬁmpamT 13 KOMIMOHEHTOB U fJeTarneu, KDHTpOHbeIi?‘I YPOBEHb repMeTU4HOCTH
KOTOPbIX JOJKEH COOTBETCTBOBATL YPOBHAM ATunmnA.2 TaGHMLI,bI 6, nnbo onpefneneHnpumMcnbiTaHWAX B COOT-
BETCTBMN C Tp86OBaHMﬂMM Tabnu ubl 3. ,D,ETBJ'IM M coegunHeHnd nognexXxat UCnbiTaHUAM B COOTBETCTBUMK C Tpe-

foBaHmaMu Tabnuu 2 n 3.
7 MeToauKa UcnbiTaHUN

7.1 OGOwwme nonoxeHus

Bubl v pexuMbl UCMIbITAHWIA, MPUMEHAEMbIe K JeTanaM, COegMHEHUAM U YacTHaM, NognexaT NpoOBepKe UX
COOTBETCTBUA TEXHUYECKUM YCNnoBUAM ONsA TUNOBOIro NCNblTaHWA HA repMeTndHOCTb. MocnegoBaTenbHOCTL

MCNbITaHWM CXeMaTUYHO NpeacTaBleHa Ha PHUCYHKE 2.

[ HAYANO J

Onpepenute, kakue
WCNBbITaHUA HYXKHO MPOBECTH
(Mcnoneaysa Tabnuuel 2 1 3)

h 4

OnpeaennTe KOHTPONLHLIN Ypo-
BE€Hb repmemqnocm

J
A4
r 1
TpeGoBaHwsa, NpeabsBIAeMble
K coeauHEHUAM (cM. n. 7.5)
=

v

7.4 - KOHTpOnEHbIA YPOBEHB rep-
METUYHOCTH

7.7 - MogenupoBaHue paboumux
npoweccos

s

7.8 - UcnbiTanwe

7.6 - McnbiTaHWe Temnepa- 7.4 - KoHTpOonbHblit Tpebyembiii
TYpOR, ypoBeHb KOHTROMbHBIA YPOBEHD
naeneHuem, subpaumei repMETHUYHOCTH repmMeTUYHOCTH MpuroaHo

(Tabnuvuel 4 1 5)

A

Ha Mo posccmﬁ KOCTb

~

.9 - UcneiTaHve nasneqvem

ANA repMeTUHHbIX COB,D,MHEHMﬁ

7.10 - UcnbiTaHve B Bakyyme

J
)
J

7.11 - Vicneiranne

Ha COBMECTUMOCTL

=

.12 - VicnbiTaHue Ha ycTanocTb

FepMETUYHbIX coeauHeHNI

T A A

A,

PucyHok 2 — MNocnefoBatensHOCTb UCNbITAHWIA
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7.2 OT60p 06pa3uoB

WcnbiTaHusim nogeepratoT Haubonee KpynHbid, HAUMEHee KpynHbIA U Mo6oR NPOM3BONBLHO B3ATLIN
o6pa3subl OGHOTUNHOMW NPOAYKLMM B COOTBETCTBUM C Tabnuuen 2 nnu tTabnuuen 3. 3tnxe obpasubl nogesepratoT
MCMbITAHWSM MO JaBNEeHWMEM Mpw BbICOKOW TemnepaTtype u Bubpauun (7.6), a Takke Npu MoAeNMpoBaHUK
pabounx npoueccos (7.7). [ns kaxgoro Buaa ucneiTaHui, onucaHHoros 7.8, 7.9, 7.10, 7.11, 7.12, moryT GbITb
MCMOMNb30BaHbl pa3nuyHble 0BpasLbl.

7.3 TemnepaTypHbIA peXUM UCNBITAaHUNA

TemnepaTtypa npu UCMNbITaHUK (TemnepaTypa OKpyXatlLwen cpedbl 1 TEXHONOrMYEeCKUX ra3oB) OOJDKHA
6biTh B Nnpegenax ot 15 °C go 35 °C, ecnun MHOE He YKa3aHo, KaK YCNOBUS UCMbITAHWA.

7.4 UcnbiTaHUA HArepMeTU4YHOCTb

7.4.1 O6wwMe nonoxeHusa

Bce KOMNOHeHTBI U coeAMHEHWS NOANEXAT NPOBEPKE HA FTEPMETUYHOCTb.

FepmMeTWYHOCTL NpeaoXpaHUTENbHLIX YCTPONCTB, NpegHa3HauYeHHbIX Ans cbpoca naBneHus, NpoBepsa-
10T Npu Aaenexun B anemente P = 0,9 P, + 0/-2 %.

FepMeTUYHOCTb NPOYUX KOMNOHEHTOB U COEAWHEHUI NPOBEPAT Npu gaeneHun P = PS + 0/-2 % (PS —
MaKcUManbHO oNyCTUMOe AaBNeHne).

B xoge npoBepku onpedenaOT COOTBETCTBME LEWCTBUTENLHOMO YPOBHSA repMeTU4HOCTU TpeboBaHuaM
B OTHOLLUEHWMW KOHTPOINbHOTO YPOBHA FrEpMETMYHOCTU MO BENUYMHE 06BbeMHOro pacxoaa ytedkm Q.

KOHTpOMbHLIM YpoBeHb repMeTUiHOCTU A1—A2 onpegenseT MakcMMarnbHO 4OMYCTUMYHO BEMNMUYUHY 00 b-
€MHOro pacxona yteuku Q onsi repMeTUYHbIX KOMMNOHEHTORB, 8 KOHTPOIbHBIA YPOBEHb repMeTuyHocTu B1—B2
onpegenseT MakcMmManbHO AOMYCTUMYH BeNMYMHY 06 beMHOro pacxoga yTedku Q ons KOMMNOHEeHTOB, 3aKpbl-
ThIX 3arnyLlKamMu U BCEX OCTalbHbIX COeANHEHUI.

YcnoBue cOOTBETCTBUA OENCTBUTENBHOIO YPOBHS repMeTUYHOCTU TpeboBaHUAM B OTHOLUEHWUMU KOHT-
PONBHOTO YPOBHSA rEPMETUYHOCTM (DOPMYNUPYIOT Kak Qp < Qy, rae Qp — AeiCTBUTENbHAS BENUYMHA 06 bEMHO-
ro pacxoga yTedku, onpeaeneHHas rno pesynbratam UCnblTaHWn, 1 Q, — KOHTPOSIbHOE 3HaYeHne BennyuHbl
obbemMHoro pacxoga yreuku Q cornacHo Tabnuue 6.

MakcumansHoe KOHTPOSILHOE 3HaueHne BenuUKMHbl 06beMHOro pacxoda yteukn Q, (Tpebyemblil KOHT-
pPONbHbIA YPOBEHb rEPMETMYHOCTW) yKasaHo ONA renus, NpUHATOrO0 B Ka4YecTBe 3TanoHa, nog AaBneHuem
1 MIMa npu Temnepatype nntoc 20 °C.

[encTtBuTenbHoe 3Ha4YeHne BenMyinHbl 06beMHOro pacxona yTedku QJJ (OencTBUTENbHbIA KOHTPONbHbIA
YPOBEHL repMEeTUYHOCTH, B TOM YUCHE ONS ApYTriX ra3os, NPUMEHAEMbIX MPW UCNbITAHUSX UMW OPYroro 3Ha-
YEHUS UCMbITAaTENbHOMO OAaBMNEeHUs ) pacCYUThIBAOT No hopMynamM NpunoxeHust A.

Tpebyembiit KOHTPOMbHbIA YPOBEHb FEPMETUYHOCTW 3aBUCHT OT pasMepa UCNbITYEMbIX KOMMNOHEHTOB UMK
COeaUHEeHWA. TUMNbl KOHTPOIbHBIX YPOBHEW repMeTUYHOCTM B 3aBUCUMMOCTU OT TUMOPa3MEpPOB UCMBITYEMbIX
KOMMOHEHTOB UMW COEAUHEHWIA ONA K400 KOHKPETHOro BMaa COeAMHEHUA NpUBEAEHbI B Tabnuuax4 n 5.

Ta6nuua 4 — KOHTPOmNbHLIA YPOBEHb r€PMETUYHOCTM B 3aBMCMMOCTM OT HOMUHAMNLHOrO AnaMeTpa CoeanHEeHUR

CoeauHeHus HomuHaneHelin guametp (DN) KoHTpONLHLIA YPOBEHL repMeTUHHOCTH
FepmeTuyHble coeuHEeHUs <50 A1
KOMMNOHEHTHI, 3aKpbIThie 3arnyLwKamm <50 B1

Ta6nuua 5— KOHTpPONbHLIA ypOBEHb repMETUYHOCTU B 3aBUCUMOCTU 0T 06beMa KOMMNOHEHTOB

KoMnoHeHTb! O6beM KOMMOHeHTa, AM> KOHTpONBHLIN YpOBEHL FEPMETUYHOCTH
O10p801,0 A1
[epmMeTnYHbIE KOMMNOHEHTHI
Bonee 1,0 A2
KOMMOHEHTBI, 33KpbIThIE 0104020 B1
sarnylikamm Bonee 2,0 go 5,0 B2

TpeﬁOBaHMﬂ K BENMMYMHaM pacxoaa yTedku and pas3fnmyHbliX TUNMOB KOHTPOIbHbIX ypOBHeﬂ repMeTu4HOC-
TV NpUuBeaeHbl B TaGJ’IMLI,e 6. MNpwu HeOGXO,ElVIMOCTVI npounsBoguTenb MOXET 3adaThb bonee HU3KYH BENMNYUHY
pacxona yTedkn.
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Tabnwuua 6 — 3KBMBaNeHTHble 3HAYEHWS BENUYNHLI yTe4veKk Nno OTHOWEeHWK K yTedKam 3TarioHHOro ra3a B 3aBucCK-
MOCTU OT KOHTPONBHOTO YPOBHA repMeTU4HOCTH

BenuuvHa obbeMHoro 3KBMBANEHTHOE 3Ha4YeHWe | DKBMBANEHTHOE 3HaYeHne
KOHTpOnbHbINA pacxona yTeqkn Q. obbemHoro pacxoga MaccoBoro pacxoaa
KoMnoHeHTb! YPOBEHb Ma - M3/c, aTanoHHOro rasa | yTeuku Qpgap.er Ma- mfc, YTEUKW, G, reona TTOA,
repMeTUHHOCTH (renuin) npn +20 °C n MCNbITAHWA BO3AYXOM MPU |  UCMbITAHUA M300yTaHOM
1 MMNa +20°Cun1 MNa npu +20 °C 1 MMNa
FepMeTudHbIe A1 <7.5x107" <8x10~ <1,5
KOMMOHEHTbI A2 <1x107° <11 %107 <20
KOMMOHEHTbI, B1 <1x107° <11 %107 <2,0
3aKPbLITLIE 3ArMyLIKAMY B2 <2x107° <21 x107° <4,0

MpuMeyaHNe— JKBUBANEHTHOE 3Ha4YeHWe MAcCOBOro pacxoda yTeuku Ans n3obyraHa paccuuTbIBalT Ans
razoBoi dasbl, nockonsky npu temnepatype +20 °C u nog gasneuuem 1 MlMa u3obytaH nepexoguT B xuakyl casy
(cm. R600a, Tabnuua A.1).

7.4.2 KOHTpONbHLIA YPOBEHb FrepMEeTUYHOCTHU
Mpumeyan ne— PekomeHgauuu no kputepusm u cnocobam Beibopa npueBedeHsl B ctaHgapTte EH 1779.

7.4.2.1 MeToauncnbiTaHni

KoHTpOnbHLIN ypOBEHE FrepMEeTUYHOCTY COeAUHEHWI U AeTanen, NpuBeAeHHbI Ha pUCYHKe 3, onpegens-
0T METOAOM WHTErPUPOBAHHOIO N3MEPEHUS, OCHOBAHHOIO Ha NofcyeTe CYMMapHOro 3Ha4eHus BCeX yTeYek.
PekomeHOoOBaH MeTO NPOBEPKU C MPUMEHEHNEM MHOUKATOPHOIO rasa.

Mpumedauwne 1— bonee nogpoGHbie cBeAEHUS OTHOCUTENLHO WCNONbL30BaHUA MHAMKATOPHOIO ra3a nNpuBe-
neHbl B EH 13185:2001, nyHkT 10.

NHaukaTopHbIK ras noaaT BO BHYTPEHHWIA 06beM UCNbITEIBAaEMOro o6bekTa, Aanee — HakannueawT B
HEeM ¥ NOMEeLL AT UCMLITYEMbIN 0O LEKT B BAKYYMHYIO Kamepy.

[nsa uaMepeHnst KOHTPOMBHOIO YPOBHSA repMeTUYHOCTU BEINOMHAT CNeayoLLyo Npoueaypy:

- BaKyyMHY0 KaMepy NOACOeAUHSIIOT K AeTEeKTopY;

- UCMBITYEMYIO fleTanb NOACOeAMHSIOT K TeHepaTopy AaBNeHUs MHOWKATOPHOro rasa (B BakyyMHOI KaMe-
pe), CM. PUCYHOK 3;

- 3aKPbLIBAIOT BaKyyMHYH0 KaMepy U NoAKMIYaT AaTumuK yTeuek (eCnu HeobXxoaumo — Takke BakyyMHbIN
Hacoc);

- KanuBbpyT 1 PerynupyoT AaTHUK yTeYeK B COOTBETCTBUM C MHCTPYKLMAMW NPOU3BOAUTENS, UCNONL3YS
ONSA 3TOro KanMbpoBOYHYH yTeuKy (Npr He0BXOAMMOCTU JaHHYI0 YTEUKY CHUTAT «3TanoHHOW»);

- U3MepSAT (OHOBLIN CUTHaM B BaKyyMHOW kamMepe C UCNbITbIBAaeMoi deTanbo 6e3 co3gaHus gaeneHus
renus;

- cosgaloT Tpebyemblil ypoBeHb NPOGHOTro AaBNeHns renns BHyTPY UCTLITYeMOi deTanu;

- U3MEepPSAIT BENUYUHY YTEYKN U3 UCMLITYeMOIr AeTanu;

- yOansa0T refvin N3 UCNbITyeMon geTanu npu NoMoLLLM BaKyyMHOI0 Hacoca;

- 3aMOJHSI0T NCNLITYEMYIO AeTanb MHONKATOPHbLIM ra3oM 1 co3fdaloT Tpebyembli ypoBeHb NnpoGHoro Aas-
neHus.

MpumeyvyaHune 2— CyMMapHyIO YTEUKY MHONKATOPHOIO rasa M3 UCMbITYEMON JeTanu onpeaensioT no nokasa-
HUSAM JaTYMKA YTEUKHU;

- PACCHUTbLIBAKOT CYMMapHyH BEJTUHYUHY YTEYKU NO q:)opMyne:

_9alS -R) 1 101325
S —ReL ¢ P

e

roe ¢g— CyMMapHas BenuunHa yteuku, Ma x m3/c;
(| — BEMWUYNHA yTeUKN YNCTOro MHAMKATOPHOrO rasa, Ma x m¥c;
S, — nokasaHue gaTunka yTeuku;
S — nokasaHue gaTu4MKa yTedku npu kannbpoBske (kanmbpoBOYHON yTeqKe);
R,. Rg. — toHOBbIe 3Ha4eHWUs NoKa3aHMWii AaTymnka yTeukn Npu UCNbITaHUAX U KanMBpoBKe COOTBETCTBEHHO;
¢ — obbeMHas [ONA MHAMKATOPHOrO ra3a B ra3oBoi CMecy;
P — LaBneHve okpyxatoleil cpeasbl B UcnbiTatensHoi nabopatopuu, Ma.
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MpumeyvaHue 3—TlNogpobHaa meToguka pacdeTta npveeneHa B ctaHgapte EN 13185:2001, nyHkT 9.2.6.

Ecnu coeanHeHus n/unm getanu UcnbiTbiBalT B 060p K&, CyMMapHOe 3Ha4YeHue pacxoga yTe4dk JOIXKHO
COOTBETCTBOBaThL Haubonee CTpOromMmy nokasaTenk KOHTPOIIBHOIO ypPOBHA repMeTuHHOCTKU ONA B3ATbIX MO
OTAENBbHOCTM MHOUBUOYAlNbHbIX coeUHEHWIA UM KOMMOHEHTOB.

—»e— 1
>t 2
K 1 L X
6 3
—t—
4
e

1— oT reHepaTopa uHgukatopHoro rasa (PS); 2— k BakyyMHOMY Hacocy; 3 — K BakyyMHOMY Hacocy;
4 — K Macc-cnekTpoOMEeTpUYECKOMY AaTHUKY; 5 — UCNbITLIBAEMbIM 0O BEKT; 6 — 3TaNoH YyTe4Kn

PucyHok 3 — CxemMa OUEeHKM CTENEHW TrepMETUYHOCTHN, OCHOBAHHAA Ha NPUMEHEHUWU UHOUKATOPHOro rasa

7.4.2.2 AnbTepHaTUBHbLIE METOALI UCTILITAHWUIA

CyliecTByIOT ABa anbTepHaTUBHbBIX MeTOAa.

- AnbTepHaTUBRHLIA MeToA 1:

MeTop nafeHns aaBneHnsa Hagayea B UCMbITYeMOW AeTanu ¢ nocrneayowmMm onpefeneHyemM pacxona
yTeuKHN.

MpumeuvaHue 1—lNogpobHasa nHdopmauus No MeToAKKe NPpoOBeAEeHUA UCMbITAHWIA C UCNONL30BAHUEM METO-
Ja nageHvsi gaBneHua Hagaysa B UCNbITyeMow getanu npusegeHa s EH 13815:2001, nyHkt 10.4.1.

- ANbTEpHaTUBRHLIA MeTof 2:

My3bIpbKOBLIA (MTHEBMOTrMOPaBNUYECKUA) MeTo, (CM. pucyHok 4). MeToa MoXeT BbITb UCNONb30BaH A
KOHTPOMNbHOIO YPOBHSA repMeTU4HOCTU B, HO TONbKO NpY YCNOBUK, HYTO B NPOLECCEe UCMbITAHWIA MOXHO ByneT
N3MepsATe aKTUYEeCKUIA pacxon yTeuku.

MpumeyvaHue 2— MeToanka ncnbliTaHWs Ny3blpbKOBLIM METOA0M NogpobHo onucaHa B EH 1593.

To4yHOCTL BbIBpaHHOro mMeToda AoMmkHa BbiTh NpOBepeHa M JOMKHA COOTBETCTBOBaTh TpeboBaHUAM K
haKTMUYECKOMY 3HAYEeHWU KOHTPONBHOIO YPOBHA repmMeTuyHocTW. Ecnu BbiGpaH nys3bipbKOBLIA MeTon,
OOJKHBI BbITh BbINOMHEHDI criegyow e TpeboBaHus:

- UCMbITYEMbIN 00BEKT JOIMKeH ObiTb HaA4YT aBNEeHWEM BO3ayXa, PaBHbIM MakCUManbHO 4OMYCTUMOMY
gaeneHuo PS. [laBneHue Huxe daBneHus PS He 4oNyCcTUMO;

- UCMbITYeMbIN 06BEKT fOMKeH OblTh NONHOCTBLIO MOrPYKEH B BOAY C TeMnepaTypoit He Hmxe 35 °C;

- UCMbITYEMbIN 00 BEKT OMKEH NOABEPraThCA BO3AEMCTBUIO aTMOCHEPHOro AaBNeHNs;

- UCMbITaHWe AOSHKHO NPOBOAUTLCS NPU TEMMNEPATYPE OKPYXKatolen cpenbl;

- MPOMEXYTOK BpeMEeHU Mexay Ny3sipbkaMu, NOKUOALWMMK APYT 32 APYroM 06LeKT UCMBITaHWiA, Oon-
eH bblTb bonee 60 c.

1—Bopaa; 2— ucnelTbiBaemblil 06bekT; 3— aaenexue Bozayxa (PS)
PucyHok 4 — Cxema OLeHKM CTENeHN repMeTUYHOCTIM NY3bipbKOBbIM METOA0M
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7.5 Tpe6oBaHuA, NpeabABNAEMbIe K COeQUHEHNAM

7.5.1 O6wmne nonoxeHun

7.5.1.1 OB6pa3subl AN UCNbITAHWUA

Bce ucnbiTyemble coegMHEeHUs OOMKHbI UCMbITbIBATLCH, ByAyqu npeacTaBneHHbIMW B TOW e KoHury-
pauuK, B KaKOW OHM NOCTYNaKT B Npogaxy notTpebutensm.

Bce coegnHeHWA nognexart UCNbITaHUSM, YKasaHHbIM B Tabnuue 3.

7.5.1.2 MOMEHT 3aTs*Kun

TpybBHble coeaUHEHWUS WUCMbLITHIBAKOT MPU MUHUManbHOM (K
MOMEHTa 3aTAXKK1, onpeaenseMblX cornacHo Tabnuue 7.

M MakcumansHom (K

max) 3HAYeHMsX

min)

Tabnwuuya?— 3HavyeHNA MOMEHTA 3aTSXKKA NPU UCNbITaHMAX pe3bBoBbIX U/nn hnaHuesblX coeauHeHUA (Kmin U Kmax)

OTKNOHEHNE MOMEHTA 3aTSHKKM Ko Koo
DK@ >20 OAJ KCL min Ko, max
DKre1 < 20 % 0,8 x Ko, ave 1,2 x KD, ave

7.5.1.3 CoennHeHUss MHOrOKpaTHOro NCNOMNbL30BaHUA

Ecnu ucnbiThiBaeMble coegMHEHWUsI TpeaHa3HaYeHbl Ana MHorokpaTHon cbopku/pasbopku, nepea Hava-
FIOM UCTbITAaHUI HEOBXOOMMO BbINOMHUTE CNeayLne OencTBus:

a) coeauHUTbL COOTBETCTBYHOWME CThiku geTanen (TpybonpoBogos), obecneyns npyn 3TOM MakcuManb-
HOE 3Ha4YeHWe MOMEHTA 3aTsKKKU cornacHo Tabnuue 7;

b) ocnabwute coegMHEHWS CTLIKOB M OTCOEAWHUTL Tpybonporoab;

C) MOBTOpWTL AeWACTBUA a) U b) ele yeTkipe pa3a.

7.5.1.4 TpeboaHus, npeabsaBAsieMble K FTepMETU3MPYEMbIM COEQMHEHWUAM

PasbupaTb coegnHeHne MOXHO TONbKO C MCNOMNb30BaHWEM CMeLMan3npoBaHHbIX MHCTPYMEHTOB.

MpumedaHune— OTBEPTKMA, POXKOBLIE raguHble KNioun, 0BbluHbIE 3aXBATHLIE YCTPOMCTBA U T. 4. He CYUTAIOT
cneunannanpoBaHHbLIMN UHCTPYMEeHTaMK.

CoeguHeHUE He OOMKHO UCMOMb30BaTbCA MHOTOKPATHO 6e3 3aMeHbl repMeTU3UpyloLero Matepuana
(ynnoTHuTens). B cnyyae, ecnuv B Ka4ecTBe repMeTU3MPYHLLEro YNNOTHUTENs UCMNoNb3yoT Tpyby 1 ecnu aTa
Tpy6a gecopMrnpoBaHa B Npouecce repMeT3auUmiy, ee 4acTb, NoABepruasca gegopmManunm, He MoxeT ObiTb
NMOBTOPHO UCMOMbL30BaHA B KAYeCTBE YMIOTHUTENS.

7.6 WUcnbiTaHua B ycnoBUsiX Bo3genucTBUMA BuGpauun, koneb6aHuin TemnepaTypbl U OaBREHUS

(PTV)

7.6.1 O6wMe nonoxeHUnA

Ona npoBefeHWs UCNbITaHWIA OaBfeHWeM, TemnepaTypol u Bubpaumen NPUMEHSIIOT MONOXEHUS
NyHKTOBR 7.6.4 unn 7.6.5.

WcnbiTyemble geTany unu coeqMHEHWsA OOMKHbI COOTBETCTBOBATHL OQHOMY U3 ABYX METOA0B, OMMCAHHbIX
B 7.6.4 1 7.6.5 ong uMkna KOMBUHUPOBAHHbBIX UCMbITAHWIA B LLENAX OLEHKA KOHTPONMbHOIO YPOBHSA repMeTuy-
HOCTW.

7.6.2 O6pa3subl

Yuncno o0bpasuLoB Ansa unkna KoMOUHMPOBAHHBIX UCMBITAHWUA ONPEAensoT B 3aBUCUMOCTW OT KOHTPOIbHO-
ro ypoBHS repMeTUYHOCTHK cornacHo Tabnuue 8.

Tab6nwuya 8 — MNapameTpbl UCNLITAHUA

KOHTpOnbHbIA YpOBEHE FEPMETUHHOCTH Yucno obpazyos
A1, B1 3
A2, B2 2
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7.6.3 Metoguka ncnbitaHun

7.6.3.1 O6opynoBaHue

O6opynoBaHue ansa UCnbiTaHWIA BKNKOYaeT:

a) nomelleHue/BoKc ANA NpoBeAeHUSA UCMNbITAHWUIA B OKPYXKatoLLen cpefe ¢ BO3MOXHOCTbIO NOAAEPKN-
BaTb TeMnepaTtypbl, PerynapHo Bapbupyemble Mexay MUHUManbHbeiM (T ;) U MakcumansHbiM (T,,,) 3Have-
HUAMU;

b) ycTpoiicTBO ANns co3gaHvs 4aBneHus, NoAKMKYaeMoe K COeJUHEHUAM C BO3MOXHOCTLIO CO3AaBRaTth
AasneHve, Bapbypyemoe B npegenax Mexay MUHUManbHbIM (P ) U MakcuMmansHbiM (P, ,.) 3Ha4eHnamu;

c) BubpocTeHa, cnocobHeIN co3agaBaTth M NOAAEPKMBATL 3aaHHY0 YacTOTy M aMnnuTyay;

d) cucTemy perynmpoBaHus 0aBMeHWs, CNOCOBHY0 3aaaBaTth U KOHTPONMpPOBaTh AABNEHWE C NnorpeLu-
HOCTbO He Bonee +5 %;

€) CMCTeEMY TEpMOCTATUpPOBaHus, cnocobHyto obecneynBaTtb U KOHTPONMUPOBATL TEMMEPATYPY BHYTPU
KnumaTunyeckon kamepbl/6okca ¢ NorpeLlHocTLI0 He bonee +5 K;

f) Tepmonapsl, npurogHbie ANs U3MEPEHUS MUHUMANbHOIC U MakCMMarnbHOro 3Ha4YeHUn TeMnepaTyp
UCNbITbIBAEMLIX AeTanen nmbo coegMHEHUN.

JaTtunk TemnepaTypbl JOMKEH BbITh 3aKpenneH Ha NoBepxXHOCTU 0BpasLa B 30He C MAaKCUMankbHON KOH-
LeHTpaluMell Macchkl Tol YacTu obpasua, KoTopasi Harpy)eHa UcnsITaTelNbHbIM JaBMEHWEM, ANA TOro, YTobbI
rapaHTMpoBaTb, YTO TemnepaTypa Bcero obpasia JocTurna 3afaHHoro aHadeHusa. Ecnu HarpykeHHas Jyactb
BbIMONHEHa M3 MeTannM4eckux W HemeTannu4eckux MaTepuanoB, AaT4YMK KpPensiT Ha HemeTanM4eckom
Marepuane.

Hatymk moxeT ObITb 3aKpenneH Ha obpasLue nocpeACTBOM Narku UK KNeee B 3aBUCMMOCTK OT TOTO, YTO
fonbuwe nogxoanT ANA AaHHOro matepuana obpasua.

BMecTo Tepmonap gonyckaeTcs MCNONb30BaTh U ApYrue cpencTea USMepeHns TeMnepaTtypbl, UMeroLL e
TaKue e XapakTepUCTUKH;

g) CYEeTYMK LIMKINOB TEMNEpPaTypbl M AaBMNEHUS;

h) ucnelITaTensHoe obopyAoBaHKe ANS MPOBEPKM repMeTUYHOCTM B COOTBETCTBMU C 7.4.

7.6.3.2 lNogroToBKa K UCNbITAHUSAM

[nsa npoBegeHuWs CMbITAHWIA M U3MEPEHUIA B KNMMaTUYecko kamepe/Gokce obpasubl ycTaHaBnvBakT,
Kak NnokasaHo B NpUnoxeHun B, B COOTBETCTBUM C KONTMYECTBOM COEOQUHEHUIA.

CeueHne TpyObl 4OMMKHO UMETE AUaMeTp M JONYCK Ha pa3Mep, onpeAeneHHble M3roTOBUTENEM coean-
HEeHus.

MoHTax coeiMHeHni Ha TpyDe OCyLLeCTBNAT B COOTBETCTBMU C PEKOMEHLaLNAMM NPOM3BOgUTENS.

Mpw ncnbiTaHWsax Nog gaBneHueM OAWH KoHel Tpybbl AormkeH BbiThb NoACOEAUHEH K YCTPOWCTBY ANS
CO3aHuA JaBreHust, a Apyrom — repMeTUu4HO 3aKynopeH.

7.6.4 Meton 1 — Lluknnyeckme KoMGMHMPOBaHHbLIE UCTILITAHUA OABNIEHUEM U TEMMNEpPATYpou c
OOHOBpPeMeHHbIM Bo34eACTBMeM BUGpauun

7.6.4.1 O6LwuMe nonoxeHus

O6pa3sybl (MK coeauHeHKs, BeINMOMHEHHbIE Ha TpyGe) noaBepraloT BO3AeACTBUIO ONpeaeneHHoro Ynucna
LMKIOB U3MEHEeHNA TemMmnepaTypbl U JaBneHus, B npeaenax Mexay MakcumansHbiMu (T, P U MUHUManb-
HbIMMW 3HAYeHUAMM (T i Proin)-

MapameTpbl UCNBITAHUIA ANs 0Opa3uLoB (CoegMHEHWIA) ycTaHaBnNMBatoT cornacHo tabnuue 9.

TUNoBON LMK KOMBMHUPOBAHHbLIX UCMbITAHWIA TEMNEPATYPO 1 LaBNEeHMeM C OOHOBPEMEHHbIM Bubpa-
LWOHHbIM BO30EACTBMEM NOKA3aH Ha PUCYHKe 5.

max)
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1—TemnepaTypa; 2 — gasnexHue; 3— enbpaumna

PucyHok 5 — TUNoBoOW LMKN KOMBUHUPOBAHHLIX UCNBITAHWIA TEMNEepaTypol U JaBneHnem
C O4HOBpPEMEHHLIM BUDOpaLMOHHbIM BO3aencTemem no metoay 1 (PTV — meToa)

Tab6nwuuya 9— MNapameTpbl UCNbITAHWUA

MapameTp 3HauveHue
n 160
Miotal Sxn
Toi MuHUManbHOE 3HaYeHue TeMnepaTtypsbl IKCNNyaTauum cornacHo ykasaHuam Uarotosutens
nnu muHyc 40 °C, ecnu ykasaHusa oTCYTCTBYHOT
Too MakcnmansHoe 3HavyeHue TeMmnepartypbl 3KCNNyaTauuu COrnacHo yKkazaHusaM U3rotoBmutens
+10 °C unu 140 °C, ecnu ykazaHusa OTCYTCTBYIOT
Prin ATMoctepHoe fasneHue
- Onsa npepoxpaHuTenbHbIX YCTPOUCTB Prax = 0,9 Pggt
e [nsa npoynx o6pasuoe (coegnHeHnn) Pmax = 1,0 pPs?
f 200 Iy
s 0,012 mm
L 200 Mm
Ap ..=10PS npuHMMaT Ans obecneveHns 6e30NacHOCTY NpPU NPOBEAEHWMM UCNbITAaHMIA KPYNHbLIX geTanei.
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Cpepa ansa nposeaeHUs UCNbITaHWA aBNeHMEeM He O0KHa ObIThb XKUOKON.

7.6.4.2 TNpouenypa npoBefeHNs UCTMbITAHWUA

7.6.4.2.1 3akpenuTe ucneiTyemelid obpasey B vucnbiTatensHoM obopydoBaHuu (Ha BuMGpocTeHOe) B
COOTBETCTBUWN C MHCTPYKUNAMK NPOM3BOANTENA.

7.6.4.2.2 Obecne4ynTb napameTpbl UCMbITAHWA B COOTBETCTBUN C Tabnnuen 9.

7.6.4.2.3 TopaTk AaBneHne B UCTMIbITyeMbld 0Bpasel B COOTBETCTBMM C Tabnuuen 9.

7.6.4.2.4 Hacnyx (oTcyTCcTBME LWUMMNEHMWS) NPOBEPUTL FTEPMETUYHOCTb COEAWUHEHWIA C LIENbIO BbIBINEHNS
yTedek nepeq ucrnbiTaHMem.

7.6.4.2.5 Tpu HanW4MKM yTevek NoATAHYTb NPOTEKaKLWWe CoOeANHEHWS B COOTBETCTBMM C UHCTPYKUMAMMN
NPOU3BOAUTENS.

7.6.4.2.6 MNpuHeobxoOMMOCTH B COOTBETCTBMM C Tabnuuer 2 nepe npoBeaeHneM N LIMKNOB NCMbITAHWIA
AaBrieHMeM 1 TeMnepaTypoil C OAHOBpPeMeHHbIM Bo3aencTBrneM Bubpauui co3gathb, Kak onucaHo B 7.7, Ans
ucnbITyemoro obpasua ycrnoBus, B KOTOPbIX OH ByaeT HaxoaMThCS B NpOL,ecce akcnnyaTtauuun.

7.6.4.2.7 MNomecTuTb BUBpOCTEHA C UCNIBITYEMbBIM 0Bpa3L0M B KNTMMATUYECKYHO KAMEDPY M HA4YaTb LIMKNK-
YecKme U3MeHEHUs NAaBNEeHUS U TEMNEpPaTypbl B COOTBETCTBUM C PUCYHKOM 5 1 Tabnuuen 9, oAHOBPEMEHHO
noABepras UCnbiTyembln obpasey, B UCNbITaTeNnsHOM 06opyaoBaHuM BUGpaLMoHHOMY BO3AENCTBUKO C 4acTo-
TOW f 1 BENMUYUHOA CMELLIeHWS S.

7.6.4.2.8 MNoBTopuTb onepaunumMno 7.6.4.2.6 u7.6.4.2.7 B obL1e CNOXHOCTM NATL pas.

7.6.4.2.9 MNoaBeprHyTb 0b6pa3seL/coegUHEHE UCMBITAHWUIO HA FepPMEeTUYHOCTh, KakK YKka3aHo B 7.4.

MokasaTtensamu paboTocnocobHOCTU/OTKa3a ABNAKTCH yKaszaHHble B Tabnvue 6 KOHTPONbHbLIE YPOBHM
repmMeTU4HOCTM 4NA MHOWKaTOPHOro rasa.

7.6.5 MeTtog 2 — LiMknuyeckne KOMOMHMPOBAHHbIE UCTILITAHWA AaBNEeHUEM U TEMMNEepaTypoun c
nocrneaylowunm Bo3gecTenemM BUGpaumi

7.6.5.1 OOLwwe nonoxeHus

Linknuyeckne koMOMHMPOBaHHbIE NCMbITAHMA AaBNEeHUEM U TemMnepaTypon npoBoaaT 6e3 BO3aeNCTBIUS
BUOpauwni, a 3aTem NoABepratoT UCNbiTbiIBaeMbli o6pasel, N0 OTAENbHOCTU BHavane BO34eWCTBUI0 LIMKMNK-
YecKn MeHsLL erocsa gaeneH1s U nocne 3Toro Bo3AencTento Bubpauni.

7.6.5.2 TpeboBaHuA No NpoBEAEHUIO LMKNNYECKUX KOMOUHUPOBAHHLIX UCMbITAHWA AaBNeHUEM U TEM-
neparypou

WecneiTyeMeble 06pasubl BHa4ane nogeepraloT BO34eNCTBUI0 TeMNepaTypsl Y AaBNEHUS, MEHSIOLLMXCS B
npegenax Mexay mMakcumanbsHsiMu (T, P ) 1 MuHuManeHbiMu (T .. Pi) 3HaveHusmMu onpegenexHoe
YMCII0 UMKIOB 1, @ 3aTeM BO3AeCTBUIO AaBMNEHVA, MEHSIOWErocs B Nnpeaenax Mexay makcumansHbeiM (P )
¥ MUHMManbHeiM (P 3HAYeHNsAMMW MNpU YCTaAHOBMEHHOW BenuyuHe TemnepaTtypbl (7,,,,) APYroe 4ucno
LWKIIOB /1.

[MapameTpbl UCMbITAHWIA ANA UCNbLITYyEMOro obpasLa NpMHMMarT B COOTBETCTBMY ¢ Tabnuuen 10.

TunoBoW LMKN KOMBUHNPOBAHHBIX UCNbITAHWA TEMNEPATYPOR U JaBNeHWEM C NocrneayrwmnmM subpaum-
OHHbIM BO34eWUCTBMEM NOKa3aH Ha pPUCYHKe 6.

min)
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1—Temnepartypa; 2— fasnexue; 3 — subpauusa

WUCYHOK 6 — Tunoeble UMKIbl KOMBUHUPOBAHHbLIX UCNbITAHWIA TEMNEepaTypoi U AaBneHuem
¢ nocnegytowmnm subpayoHHbIM Bo3genctamem no metoay 2 (PTV-meton)

Tabnwuua 10— MapameTpbl UCNbITAHWUIA

MapameTtp 3HaueHue
nq 50
ns 200
ns 2 x10°
o MuHUManeHoe 3HayYeHne TeMnepaTtypel 3KCNNyaTauum cornacHo ykasaHuaM UaroTosmuTens
unu muHyc 40 °C, ecnu ykasaHusa OTCYTCTBYIOT
T MakcumaneHoe 3HayeHue TeMnepartypbl aKkcnnyaTauum CornacHo ykasaHuam narotosurens
+10 °C nnn 140 °C, ecnu ykasaHusa OTCYTCTBYIOT
Prin ATmocdepHoe JaBneHue
p [Ona npegoxpaHuTenbHbIX YCTPOUCTB Prax = 0,9 x Pget
e Onsa npounx obpasuoe (coeguHeHWn) Py, = 1,0 x ps?
D Pae = 1.0 x PS npuHumatoT Ans obecrnevenus 6e3onacHoCcT Npu NPoBEdEHUU UCTILITAHUA KPYMHbLIX AeTanei.
[na meToaa 2 NnoHWXeHWe AaBneHust KOMNEHCUPYIOT yBEeNMYeHWeM Yncna LMKINOoB 1 NoBbILLEHWEM YPOBHS BUBpauun.

Cpepa onsa npoeedeHus UCNbITaHUA aBneHMeM He A0MKHA OblTh XKNUOKON.
7.6.5.3 lNpouenypa npoBeOeHWs UCNLITAHUIA

7.6.5.3.1

3akpenuTb McnbiTyeMblin obpa3sel B ucneiTaTensHOM 060pyaoBaHuK (Ha BUBpocTeHOe) B COOT-

BETCTBUM C MHCTPYKUMAMU NPON3BOOUTENA.

7.6:5.3.2
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7.6.5.3.3 MNopatb gaBneHue B UCTbITYeMbI 0bpa3sel B COOTBETCTBUM ¢ Tabnuuen 10.

7.6.5.3.4 Hacnyx (oTcyTcTBME LWUMNEHMWS) NPOBEPUTL FTEPMETUYHOCTL COEAUHEHWUI C LIENbIO BbIABNEHNUS
yTedek nepe ucnblTaHMEM.

7.6.5.3.5 Tpu Hanu4Mm yTevek noATSAHYTb NPOTeKaLlWwne coeAMHEeHWSI B COOTBETCTBMUM C MHCTPYKUMAMMU
npou3BoauTens.

7.6.5.3.6 MNMomecTuTb BUBPOCTEHA CUCTBbITYEMbIM 0OPa3LOM B KNMMaTUHECKYH0 KaMepy W HayaTb LUKMK-
Yyeckne U3MeHeHWUsa OaBneHus M TeMnepaTtypbl C YACMOM LIMKMOB 14, 8 3aTeM OaBneHra ¢ YUCIOM LIUKIOB N,
B COOTBETCTBUM C pUCYHKOM 6 1 Tabnuuen 10.

7.6.5.3.7 Cosnatb, kKak onucaHo B 7.7, Ans ucnbiTyemoro o6pasua ycrnoBusi, B KOTOPbIX OH BygeT Haxo-
OUTbLCS B NpoLecce akcnnyaTauuu.

7.6.5.4 WcnbiTaHua Bo3aencTenemM BubpaLuia

7.6.5.4.1 ObLwuKe NonoxeHns

KOMMOHEHTbI 1 coeINHEeHMs NOABEpPraT BO3AEUCTBIIO BUBpaLWi C YNCIOM LIMKIOB .. [laHHoe ucnbita-
HWe NpoBOAAT OTAENbHO OT OPYIUX.

7.6.5.4.2 YcnoBua npoBeaeHus BUOpaLWMOHHbBIX UCNbITAHWUA

[MapameTpbl UCNbITAHWA ONA COEQVMHEHWIA ycTaHaBnMBaoT cornacHo Tabnuue 11. MapameTpbl ncnbiTa-
HWI ans obpasyoB ycTaHaBNMBAaKOT cornacHo Tabnuuyam 12 n 14,

7.6.5.4.3 WcnblTaHus coeguHeHnn

[na npoeegeHns UCMbITAHWHA M U3MEPEHUI 0DpasLbl yCTaHaBMMBalT, Kak NnokasaHo B npunoxeHuu B,
B COOTBETCTBUM C KONMMUYECTBOM UCMbIThIBAEMbIX COEAMHEHWIA U rabapuTamu KNnMMaTUYecKoh Kkamepbl/6okca
ONs NnpoBefeHns UCNbITaHWUA.

Tabnuuya 11— [NapameTpbl UCNbITAHWA COEQUHEHMI

OwnameTp TpySbl DN OnuHa L, mm Faatax K?ATAEGaHMH S YacroTa, Ny Yucno uuvknos n,
<10 0,30
>10 po < 20 0,25 5
200 <200 2x10
>20p00<30 0,20
>30 po <50 0,15

7.6.5.4.4 TMpumMepbl MOHTa)Xa KOMMNOHEHTOB
MpyMepbl MOHTaXa KOMMNOHEHTOB Ha BUDpOCTEHAe NoKa3aHbl Ha pUcC. 7.

IX,Y.2)

1— coeauHeHus; 2— pa3sanbLoBka TpyObl

PucyHok 7 — MoHTax koMNoHeHTOB Ha BUGpocTeHae

7.6.5.4.5 WcnbiTaHWs KOMNOHEHTOB

a) WcnbiTaHne Ne 1 komnoHeHTa.

WcneiTaHne Ha Bo3gencTBYE CUHYCOMAAnbHBIX KonebaHuii B COOTBETCTBUM C TpeboBaHMAMM cTaHgapTa
M3K 60068-2-6:1995.

MapameTpbl UCNBITAHWUA NPUBeOeHbl B Tabnuue 12.
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Tabnwuua 12 — MNMapameTpbl UCNLITAHWA KOMNOHEHTOB

[MapameTtp 3HauyeHune
Ownana3soH yacTorT, Iy 10—200
MuHUManbHbIR pasmax (4BoWHas amnnuTyga), Mm 3,48 pna 10 N'u—0,0087 ans 200 'y,
MuHUMansHoe ycKkopeHue, g 0,7
CKopoCTb pasBepTku 1 OKTaBa B MUHYTY
Uncno HanpasneHui Boagencteua’ 3 (x-y-2)
MuHMMansHaa NPoACMKNTENbHOCTE 2 4aca B KaXgoMm M3 3 HanpasneHnn
? MpUMEHNTENLHO K CUMMETPUYHBLIM TENamM BpalleHMa YMcno HanpaBneHuit BO3AeNcTBMA MOXeT BbiTb YMEHbLLIEHO
00 OByX.

b) WcnbitaHue Ne 2 koMnoHeHTa.

TpeboBaHue No NpoBeAeHWI0 BEIDOPOYHOIO UCTIbITAaHWS MPUMEHSIOT K KOMNOHEHTaM, KOTOpble B Npouec-
ce aKcnnyaTauun MoryT ObiTe MOABEPXEeHb! BO3AENCTBUIO BUOpaumm ¢ yckopexuem, npessiwatwwmnm 0,5 g
(Hanpumep, KOMNOHEHTEI CUCTEMBI, MOHTUPYEMbIE Ha KOMMpeccopax).

Cny4aiiHan Bubpaumsa JormkHa, N0 MEeHbLLEN Mepe, COOTBETCTBOBaTh 3HAYEHWUsIM CMeKTPanbHOW NnoT-
HocTu MowHocTK (PSD) BubpoyckopeHunid, npuBeaeHHbIM B Tabnvue 13, a Takke NMHEWHO MHTEPNONMPOBaH-
HBIM BEMWYMHAM, KaK MOKa3aHo Ha pUcyHKe 8.

MapameTpbl UCNbITaHWIA NpuBeaeHbl B Tabnuue 14.

g%Hz

0,1 — —

0,01 ™~

0,001

0,0001

0,00001

0,000001
1 10 100 1000 10000 Hz

PucyHok 8 — C!'EEKTpaanaﬂ NMOTHOCTEL MOWHOCTH

Tabnwuuya 13 — 3HadyeHns cnekTpanbHo NNOTHOCTU MolWwHocTu (PSD) BubpoyckopeHui

CnekTpanbHasa nnoTHocTb MolwHocTK (PSD)
ry g’Iry
18 0,03
150 0,02
1000 0,004
18
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Tabnuuya 14 — lNapameTpbl MCNbITAHWA KOMNOHEHTOB

MapameTp 3HadeHune
MakcumanbHbIA pazmax (ABoMHas aMnnuTyaa), Mm 2.4
YckopeHue, eduHWLbl g (CpegHekBagpaTU4eckoe 3Ha4veHue) 3.1
MpoponAUTENBEHOCTL BO3AENCTBUSA 90 MUHYT B KaxX4oM U3 3 HanpasneHun
UYueno HanpasneHuii Bo3aeicTena” 3 (x-y-2)
@ MPUMEHNUTENBHO K CUMMETPUYHBIM TeNam BPaLLEHWs YNCINO HaNPaBNeHWi BO3AEACTBNA MOKET BbITb YMEHbLIEHO
00 AByX.

WcneiTaHusa npoeogaTt B cooteeTcTBMM ¢ MOK 60068-2-64:1993.

7.6.5.4.6 lNpoueaypa npoBeaeHnsa NCMbITaHNKA

7.6.5.4.6.1 3akpenuTb McnbiTbiBaeMbld 0Bpa3sel, B ucnbiTaTenbHOM 06opyaoBaHuy (Ha BUBpoCcTeHae) B
COOTBETCTBUMN C MHCTPYKUNAMYK NPOU3BOAUTENS.

7.6.5.4.6.2 ObecneunTb NapameTpbl UCMbLITAHWIA ANA COEAUHEHWUA B COOTBETCTBUM ¢ Tabnuuei 11.

7.6.5.4.6.3 ObecneuynTb NapameTpbl UCMbITAHUA KOMMOHEHTOB B COOTBETCTBMM C TpeboBaHUAMU MO
nenbiTaHuio Ne 1 1 nenbiTaHuio Ne 2 KOMNOHeHTa, Kak ykaszaHo B 7.6.5.4.5.

7.6.5.4.6.4 loaBeprHyTb COEOVHEHMA W KOMMOHEHTbl BO3A4EWCTBMIKO BMOpauUMi C 4YUCMOM LMKMOB,
yKa3aHHbIM B COOTBETCTBYHOLLUX TAbnuuax.

7.6.5.4.6.5 Mo oKoHYaHUM BO3OENCTBUA BMOpAaLIUIA NOAREPTHYTh COEAUHEHUS UMM KOMIMOHEHTLI UCMNbITa-
HUAM Ha FepMETMYHOCTL B cooTBeTcTBUN ¢ 7.4. MokasaTensmmn paboTocnocobHOCTU/OTKa3a ABNSAOTCS yKa-
3aHHble B TabnuLe 6 KOHTPONbLHbLIE YPOBHU repMETUYHOCTY ANA UHAMKATOPHOro rasa.

7.7 MogenupoBaHue pabounx npoueccoB

Mpoueaypbl N0 TEXHWUYECKOMY OOCNYKMBAHWIO MPWY MOAENMPOBAHMY paboYvero NpoLecca BbiMoHAT B
cooTBeTCTBUM Cc Tabnuuen 15.

Tabnuuya 15— NepeyeHb onepauuit

Onepauuu
McnbiTyeMble KOMNOHEHTHI ObanyAEanie«
¥ onepauuu
MeTog 1 MeTopn 2
KomMmnoHeHTbl ¢ pasbem- | 5 pas neped Havyanom kax- | 10 pas nepegHavyanom umkna n4, | JemoHTax/nosTopHas
HBIMU coegMHeHUAMU | Aoro uukna n, Bcero 25one- | 10 pas neped LUMKNOM 1z, cBopka 3arnyLwku (ecnu
kopnyca (Hanpumep, kna- | paunid  (OTKpbiBaHwe u | 5 paa nepep UMKMNOM nj, TakoBasl ecTb)
naHbl) 3aKpbiBaHUE) Bcero 25 onepaunin (OTKpbiBaHUE
N 3aKpbliBaHWE)
PasbemMHble coeMHeHnst | 5 pas nepen Havanom kax- | 10 pasnepenHavanom uMknany, | 3ameHa npoknagku
TpyGonposogoB (Hanpu- | goro uukna n, Bcero 25one- | 10 pas neped UUKNOM Ny,
Mep, hUTUHIK) pauuvn (nemoHTax n | 5 pas nepeg UMKNOM ng,
noeTopHas cbopka) Bcero 25 onepauumi (QeMOHTax K
nosTopHan cbopka)

Mo OKOHYAHUM MCNbITAHWUIA N3MEPSAIDT 3HadYeHne Q
3Ha4yeHunano7.4.

max: KOTOPOE HE OOJDKHO npesbillaTb OOMYCTUMOro

7.8 WUcnbiTaHMe Ha MOPO30CTONKOCTb

McnbiTaHre Ha MOPO30OCTOMKOCTEL NPOBOAAT ANA COeAUHEHWUI, NpefHa3HauYeHHbIX K IKCnnyaTayum npu
TemnepaTtype Huxe 0 °C.

VMcnbiTaHre Ha MOPO30CTOMKOCTL MPOBOAAT Ha NATKM 0Bpasuax, ¢ KoTopblx 3abnaroBpeMeHHO yaansawoT
cma3sky Bo n3bexaHue obpa3zoBaHusa BO3OYLLUHbIX MY3bIPbKOB.

COopky coeAMHEHWS OCYLLEeCTBNAOT B COOTBETCTBUM C MHCTPYKUMSMM MPON3BOANTENS.

Mepen ucnbiTaHMeM NPOBEPST repMeTUYHOCTL COeQUHEHUS.

[ns npepoTepaleHnsa nonagaHna BoAbl BHYTPb KOMMNOHEHTa BXO4HbLIE U BbIXOAHEIE OTBEPCTUS KOMMO-
HEeHTa NMOTHO 3aKPbLIBAKT TEXHONOINMYECKUMK 3arnyLKamu.
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WcnblTaHWe NpoBOOsAT B COOTBETCTBMM CO CNEAYIOLLEN NpoLeaypoi (CM. TakkKe pUcyHok 9):

a) MomeLaT KIOBETY C UCMLITEIBAEMbBIM 06pa3LoM B BaKyYMHYIO KaMepy:

- 3aMONHSI0T KIOBETY BOAOW ¢ TemnepaTypol He Bbiwe 5 °C Takmm oBpasom, 4Tobbl Bce coefuHeHus
o6pasua BMecTe ¢ Haxo4ALWUMCS B HEM ra3omM Bbinu NOMHOCTLIO NOrPYKEHbI B BOAY;

- CHUXal0T aBCOMIOTHOE AaBNeHNe B BakyyMHol kamepe 40 50 5 kI1a v BbiAepXuBaIoT KIOBETY BMECTE C

o6pa3LomM Npyu 3TOM AaBNeHUU B TEUEHNE BpEMEHN HE MeHee 10 MUH;

- MOBLIWAKT AaBMeHWe BHYTPW BaKyyMHOMN Kamepbl 40 YPOBHS aTMOCHEepHOro fAaeneHus, 4tobbl 3anon-
HUTb NYCTOThI B COEAUHEHUN BOJOW.

b) M3BnekatoT KIOBETY C UCNbITbIBAEMbIM 06pa3LIOM U3 BaKyyYMHOW KaMepbl U CIMBAKOT BOOY W3 KIOBEThI.

c) Wcneityembid obpasel, NOMELLaT B KNMMaTUYECKYH0 KAMEpPY U NOHWXKAT TEMNepaTypy B KMUMaTm-
YECKOW Kamepe [0 Tex nop, noka Temnepartypa obpasua He oocTUrHeT ypoBHS —15 °C unu Huxe, a 3aTem noa-
OepxuBalT TemnepaTypy obpasua Ha 3TOM YpOBHe B TeuyeHue, No meHblued Mepe, 30 muH. Obpasubl B
KNMMaTuyeckoil kaMepe pacnonaratoT Hanbonee HebnaronpuATHLEIM 06pa3OM ¢ TakMM pacdeToMm, YTobkl Boaa,
KoTopasi Morna 3anonHWTbL NYCTOThl B COEAMHEHWM Ha NpeablAyLLeM 3Tane, He BbINUBANach U3 HUX.

d) WcnbiTyembin obpasey Norpy»atoT B BOAY KOMHaTHOW TemnepaTypbl (20 °C), no MeHblUeRn Mepe, Ha
5 MWH c TeM, 4Tobbl AaTb o6pa3oBaBLUEMYCS B NyCTOTax NbAy pactasTh, 3aTeM U3BMeKaT U3 BOObI M BHOBb
NMoMeLLatT B KNMMaTUYECKYIO KAaMepY.

Onepauwun c) nd) noetopsatoT 30 pas.

Mo utoram UcnsiTaHWUs Ha MOPO30CTONKOCTbL UCMbITAHHBIE 0Bpa3ybl 4ONXHbLI OTBEYATL KPUTEPUSIM 7.4

7.9 NononHuTenbHOE UCMNbITaHWE Ha MPOYHOCTL ANA FrePMETUYHbIX COeAMHEHUN

WcnbiTaHnsaM nogBepraoT, N0 MeHbLUen Mepe, TP OQUHAKOBbIX oOpasua cOopoK, MMELLUX B CBOEM
cocTaee coeaguHeHns Tpy6. CTeHKU Tpy6 AOSKHEI UMETh TOMLLMHY, OTBEYaoL Y0 Tpe60BaHUSAM COOTBETCTBYIO-
Lero cTaHgapTa, v BelgepmeaTh 6e3 paspylleHusa BHYTpeHHee faBneHue B Tpybax, He MeHee YeM B LWecCTb
pas npeebllUaoLWee pacyeTHoe AaBNeHWe Ana gaHHol cbopkn. CHOpKY Harpy*arwT BHYTPEHHUM AaBreHUem
[0 BENMWYMHbI, HE MEHEee YeM B MNsiTb Pas NpeeblLllaloLl el pacieTHoe JaBneHue ans gaHHon cbopku. [laBneHue
BHYTPM cOOpKKM NOBLIWADT NOCTENEHHO CO CKOpoCThbio MeHee 1 MIMa B muHyTy. CBopka go/mkHa B TeveHue
1 MWH BblgepKMBaTh faBneHune, NpesblatkLlee, No MeHblUel mepe, B 5 pas pacyeTHOE faBneHue.

Cpega, ucnonbayemas s MCNbITaHWA, [OMXHA ObiTh XKMAKOW, HANPYMEP, Macno, BoAau . 4.

Opyrve coeAMHEHNS OOITKHBI OTBeYaTh TpeboraHusam ISO 5149-2:2014.

7.10 WcnbiTaHMe BaKyymom

McnblTaHusAM nogBepratoT ABa o4MHaKoBbIX obpa3suya c TeM, 4Tobbl noaTBepAnTL, YTO OHM cnocobHbI Noa-
OepXuBaTb BakyyM He Bblwwe 6,5 klMNa abconTHoro gaBneHusi B TedeHme 14 6e3 HaTekaHuns. HatekaHwe npoBse-
pPAKT nNyTeM u3MepeHus AaBneHws. [loBbilleHWe [JdaBrneHWMs BO BHYTPeHHeW nonocth obpasua npw
aTMocepHOM JaBneHUn cHapyXu Yepe3 1 4 JOmKHO ObITb MeHbLe, Yyem Ha 0,02 klMa. Mpu namepeHun gae-
NeHWs1 BO BHYTPEHHei nonoctn obpasua HeobX0AMMO YyYMTbIBaTb BO3MOXKHOCTE M3MEHEHUS OaBeHUsA npu
W3MeHeHUU TemnepaTypbl obpaszua.

MpumevyaHnune 1 —lepen Ha4yanom UCNLITAHWA U 3aJaHUEM NAPaMETPOB UCMLITAHWA U3 BHYTPEHHWUX NONOC-
Tel obpasua yaansioT Bnary v rasbl, HanpuMep NyTem NpUuMeHeHus rnybokoro Bakyyma.

MpumedyaHune 2 —ameHeHre TemnepaTypbl 06pasLa MOXET NPUBECTU K UBMEHEHUI0 AaBNeHNs BO BHYTPEH-
Hel nonoctu o6pasua.

7.11 OT6pakoBOYHLIE UCMbITAHUA HA COBMECTUMOCTb

7.11.1 OGwme nonoxeHus

Ecnn B coegnHeHMAX MCNONb3YyT TBEpAbIM NMMOO KMOKMA yNNOTHUTENBHbBIA MaTepuan, Heobxoanmo
NpoBEPWUTL COBMECTUMOCTb YNNOTHUTENBHOIO Martepuana ¢ npeanoniaraemMblMy K UCNONb30BAHNUIO XNadareH-
Tamu, Macnamu v T. . Ecnu npoussoanTenb MOXeET JOKYMEHTaNbHO NOATBEPOWUTL METOA, rapaHTUpyrL i
paBHO3Ha4YHbIM pe3ynbTaT, creayeT NPUMEHATsE UMEHHO 3TOT MeToz. MeTon 0T6pakoBOYHbLIX CMBITAHWIA OCHO-
BaH Ha OUEHKe CnocoBHOCTU COMPOTUBMEHUS YNMNOTHUTENLHOIO MaTepuana BO3LEWCTBUIO XnmajareHTa u
Macern nyTeM U3aMepeHus CBOMCTB yNNOTHUTENbLHOro Matepyana 4o 1 Nocne BO34eNCTBUA Ha Hero BblbpaHHbIX
KOMBWHaUMA xnagareHT — mMacrno.
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P 6c KMa §
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Bpemsa

A

b) pasmeleHmne obpasua B BakyymHOW Kamepe

B

& )

C) pasMeLeHne obpa3sla B KNMMMaTU4ECKON kamepe

1— naTpybku; 2 — ucneiTyemMblil 0bpasel; 3— Boaa; P— gaenexve; T— Temnepatypa

PucyHok 9 — Mpumep ucnbiTaHusa cBopky Ha MOPO30CTONKOCTb
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7.11.2 Cpeabl pna ucnbITaHUA

YNnoTHATENEHBIE MaTepuansl Ans repMeTu3auun MHOrOMYHKLMOHANBHBIX KOMIOHEHTOB UCMBITHIBAKT
BO34EWCTBMeM cpeg (xnajareHTsl M Macna), pekoMeHaoBaHHbIX npoussoauTenem. CoOBMECTUMOCTb YNnoT-
HWUTENbHOro MaTepuana co CMecAMW XnaJareHToB/Macen OLEeHMBalT Ha OCHOBE OTAENbHbIX 0b6pasuos
YNAOTHUTENBbHOMO Matepu1arna unm onpeaesieHHbIX CMece.

Macno: ecnu McnbITaHUIO MOLBEPralT YNNOTHUTENLHEIN MaTepuan KOHCTPYKLMM, pacCYMTaHHON Ha
paboTy c Macnom, B cpeay Ans ucnelitaHnin cnegyet 4obaenate macno (5 % o1 obuiel maccel cpeabl).

[ns cMeceBbIX XNafareHToB cofepXaHue paszfuyHblX KOMMOHEHTOB CMECK XONoAMMNbHOro areHTa npu
WCMNbITAHWAX JOMKHO COOTBETCTBOBATL TpeboBaHnsam Tabnuubl 16.

Tabnwuua 16 — CocTas cpeabl A4NA UCNLITAHWA NPW UCNONb30BAHUN MHOTOKOMMNOHEHTHBLIX CMECEBLIX XNagareHToB

Pabouvas cpefa, KOHLEHTpaUuWsi KoMNoHeHTa B cMeck C, % no VcneiTaTensHan cpeaa, AuanasoH AoNyCTUMbIX OTKINOHEHWIA OT
macce KOHLeHTpaLuWu komnoHeHTa B cmecu C, % no macce
C<5 0/+10
10<C<20 0/+15
5<C<10 -5/+20
20<C <40 -10/+25
40 <C <60 —15/+30
60 <C <100 —20/+40

7.11.3 O6pa3ubl 4NA UCNbITaHUA

MpK MCNbITaHWMAX HEODOXOAMMO BbINOSHWUTL CreayLLMe YCIOBUS:

- KONWYECTBO UCMbITEIBAEMBIX 0OPAa3L0B HE MEHEee NATU;

- 0bwue TpeboraHMsA K UCNbITEIBAEMbIM 0bpazuam B cooTeeTcTBUM € ISO 175.

7.11.4 MapameTpbl U yCNOBUSA UCTILITAHUNA

B npouecce ncnbitTaHmin HeobxoamMmMo obecneyYnTs BbiNONTHEHUE CReayoLWwMX YCIOBUIA:

- 06pa3ubl UCNBITEIBAKT BHYTPU UCMLITATENLHOW Kamepbl (AaBTOkNaea), oTBevatowend TpeboBaHusam
OesonacHow paboTkl C xnagareHTaMu Nog BbICOKMM AaBMeHWEeM;

- UCMbITaTenNbHYK KaMepy 3anofHAT cpefon, NnpeacTaensoLlen cobo cmech xnagareHTa v Mmacna, He
bonee 4yem Ha 75 % oT obbema Kamepebl, obecnevyMBas BO3MOXKXHOCTb TEMMIOBOr0 pacluMpeHnst cpedbl npu
NOBbILLEHUW TEMNEPATYPbI UCNLITAHUS;

- 06pa3ubl UCNBITEIBAKOT, BLIAEPKMBAA B UCMLITATENBHONW cpegde npu TemnepaTtype 50 °C nytem nome-
LLIEHWS CNbITAaTENbHOW KaMepbl B AyX0BOW WKadg nnbo nyTem NpsiMOro Harpesa UcnbiTaTenbHON Kamepbl.

MpumeyvyaHune — Ecnu Kputudeckas temneparypa MUCnonb3yemoro xnanaredta Huxe 45 °C, temnepatypy
UCNbITaHUA BLIBUPAIOT B AMana3oHe 0T KpUTUYECKON TeMnepaTypbl 40 TeMNepaTypbl, KOTopas Ha 5 °C HMXe KPUTUYECKON.

MwHMManbHasa NPoACMKUTENBHOCTE MPAMOro BO34EWCTBMA Cpebl Ha cnbiTyeMble 06pasubl:

- 14 gHeW (gBe Hegenw) O4Ns Pe3MHOBLIX YNMOTHUTENbHBIX MaTep1arnos;

- 42 oHs (WecTb Heaernb) ANA TEPMONNACTUYHBIX YNNOTHUTENbHbIX MaTepranos.

7.11.5 MeToguka uCnbITaHUN

C TOUYKM 3peHMss XMMWYECKOA COBMECTMMOCTM BaXXHbIMW XapakTepUCTUKAMM ANA OLEHKA CTerneHu
NPUrogHOCTU YNNOTHUTENbLHOMO MaTtepuana, MCNoNb3yeMoro B TOM MM MHOM KOMMOHEHTE XONOoAWITbHON
CUCTEMbI, ABNAKTCA U3MEHEHMA NoKazaTenen TBepaocTy, obbemMa U Macchl, a Takxe BU3yansHo Habnwaae-
Mbl€ U3MEHEHUA (HaNpUMep, pacnyxaHve, pacTpeckMBaHue 1 T. a.).

WcnbiTaHns pekoMeHayeTCcA NPOROANTL, cobniogan cnefyLlyko npouenypy (cM. pucyHok 10):

- UBMEpPSOT U PErMCTPUPYIOT HaYanbHY TBEPAOCTh, Maccy M 06beM UcnbITyeMbix 06pa3LoB B COCTOSA-
HWW NOCTABKK (MLCXOOHOM COCTOSIHUM);

- NOMELLAT UCMbITYEMble 00pa3Lbl B UCMLITATENBHYIOD KAMepy TakMM 0bpa3oM, YToDbl NCKMHOYUTL UX
COMPUKOCHOBEHWE ApYT C APYromM NMBo Co CTeHKOW ucnbiTatenbHon kamepbl. ObpasLbl B UCNbITAaTENbHOW Kame-
pe pasMeLLaoT TakuMm obpa3om, UTobbl obecnednTs NOMHOE NOrPYXEHWE HAapYXKHOW NOBEPXHOCTU 0bpa3suoB
B XMOKYH (ha3y cMecu XxnajareHta u macna,

- 3anMBalOT B MCMbITATENLHYO KaMepy HeobXoANMOe KONMUYECTBO UCNONb3YEMOro B XONOAUMNBHOW CUC-
Teme macna;

- 3aKpbIBAKOT UCMLITATENLHYK KAMEPY U NOAAKOT B HEE HEOBXOAMMOE KONMYECTBO XNaaareHTa;
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- HarpeeakwT NCNbITAaTelNbHYH KaMmepy 40 Tpeﬁyemoﬁl no ycnoBuAm McnblTaAHUA TeMnepaTypbl 1 Bblaep-
XUBaKT ee npu aTON TeMnepartype B TedeHne BCcero nepuoaa UCTBITaHWIA,

- NO UCTe4YeHnn Tpe@yEMOFO nepuoga WCMbITAHWUIA OTKIMYaT DﬁDFDEB ucnbITaTensHoOn KamMmepbl M OCTaB-
NAKT ee AnA OCTbiBaHWA OO0 TeMnepaTypbl Opr}l{al-OLIJ,EIZ cpenbl B naGopaTopMM, nocrne4yero n3 Hee N3BneKkawT
ncnbiTyemblie 06pasu,b|;

- CNOBEPXHOCTU Kaxa40ro Ncnbityemoro oGpaau,a yoanawT cnedbl Macna;

- B TedeHune 30 M1H nocne naenevyeHuns NCnbiTyeMbIX 06pa3u,os M3 UCNbITATENBHON KamMmepbl U3AMEPAKT NX
TBEPAOCTh, Maccy n 06beM B CMOYEHHOM COCTOSIHWUM.

MpumMmeyaHune— 3nacTtomepsl, UcnbiToiBaemble B cpeae CO», cnocobHbl HakannueaTtk ero B 60MbLWLOM Konu-
yecTse. [eraszauma ucnblToiBaembix 06pasuos (yaanenne na Hux CO2) HE MOXET NPOU30OWTK Cpasy e nocne Toro, Kak
obpasubl GyoyT wW3BneYeHbl W3 MCMNbITATENBHOW Kamepbl M OKaXyTca nod AeWcTBMeM aTMocepHoro OaBMneHus.
BcnencTeue aToro BOIMOXHO KpaTKOBpEMeHHoe yBenvuyeHue obpasuos B o6beme Gonee 4em Ha 25 %;

- ucnbiTyeMble 0bpa3Lbl NoMeLLanT B AyX0BOW Wwkad v HarpesatoT oo Temnepatypbl 50 °C ¢ uenbio ux
Jerasauwu, Bbiaepxusasi 0bpasubl Npyu 3TOW TeEMnepaType 40 TexX Nop, Noka UX Macca He nepecTaHeT nagjathb,
Nocre Yero U3MepslT UX TBEPAOCTb, Maccy 1 06beM B BbICYLUEHHOM COCTOSIHMIM.

7.11.6 MokasaTenu npmemMnemMocTU/HENPUEMNEMOCTH YNNOTHUTENbHbLIX MaTtepManos

Mocrne ucnbiTaHW Ha COBMECTUMOCTb YNINOTHUTENbHbBIA MaTepuan JoMKeH AEMOHCTPUPOBAaTh CNeayto-
LLKME yKa3aHHbIE HUXE MaKCUManbHbIe BENUYUHbLI M3MeHeHWsi napameTpoB. [pu oueHKe n3aMmeHeHus B obbeme
HaaneXuT y4UTbIBaTh IKCNNyaTaLMOHHbIE yCNOBMSA (CTaTuyeckoe Nubo AnHamuyecKkoe HarpyxeHue).

lMokasaTenn npuemnemocT cnegyeT BoibupaTh 40 HA4Yana UCNbITAHWUSA HA CTapeHne.

[Mpw BM3yansHOM OCMOTpe MaTepuan He JoMmkeH obHapyXnBaThk TEHOAEHUMM K paCTBOPEHUIO, pacTpec-
KMBaHWI, pacnyxaHuio unu gpusndeckon gedopmaumm.

MakcuMansHO AONYCTUMBIE NPEAENbl U3MEHEHUS U3MEPHEMbIX NApaMEeTPOB YNINOTHUTENBHbLIX MaTe-
puanoe nocne UcnbiTaHWA Ha COBMECTMMOCTL NpUBeaeHbl B Tabnuue 17.

TaGnuua 17 — lNpegensHo OONYCTUMbIE OTKIOHEHWsI U3MEPSEMbLIX NapameTpoB YNNOTHUTENbHLIX MaTepuanos
nocne WCMNbITaHUA Ha COBMECTUMOCTb

MNapameTp, 3MepsemMsblil 4o 1 nocrne MpenensHO AONYCTUMbIE OTKNOHEHUS OT
B CocrtosiHue obpasua = 3
NcNbiTaHUK HavanbHbIX 3HAYEHWK NOCNe UCNbITaHnn
S i
TBepaoCTb, MeXayHapoaHsIe CMOYeHHbIN +15 eguHuy IRHD
eanHuubl TBepgocTty peaund (IRHD .
A 4 PA P ( ) BbICyLLIEHHbIMb +10 eguHuy IRHD
CMoYeHHbIn® oT -5 % ao +25 %
O6bem
BbicyweHHbIA +10 %
CMOYEHHbIHA +12 %
Macca
BbicyweHHbIA +7 %

? aMepeHue NpoBoOaAT B TedeHue nepebix 30 MUHYT Nocne nasnedeHus o6pasua M3 UCNbITaTeNbHOR KaMepbl.

B MaTtepwan c uenbio gerasauuuy nogeeprawT Harpesy Ao Temnepartypsl 50 °C, npyu KOTOPOW BblAEPKMUBAIOT A0 TeX
nop, NoOKa ero Macca He nepecraHer najatsb.

° Mpu ncnbiTannm B cpeae CO, gonyckalT yeenuyerne obbema Gonee yem Ha 25 % B criyyae, eCnn OTCyTCTBYIOT
BUAWMBbIE NOBPEXAEHUA NOBEPXHOCTU Matepuana.

MpumMmedyaHwue — BollueykasaHHble Npeaenbl M3MEHEHUA XapakTEPUCTUK MaTepuana, Bbl3BaHHbLIX NPAMbIM
BO34ENCTBMEM WCMbITATENbHLIX CPed, ABMAITCA MaKCUMAarbHbBIMW BenuuuHamu. MPUMEHWUTENBHO K KOHKPeTHBIM
KOHCTPYKUMWAM, HAaNnpuMep, B YCNOBUSX AUHAMWUYECKUX HArpyKeHuin, MoryT 6biTb NpegnucaHbl MeHbLUUEe BENUYMUHBI.

KOHKDETHbIIﬁ KOMMOHEHT CHNCTEMbI B c60pKe C YNINOTHUTEJIbHbIM MaTepuanomM UCNbITbIBAKT B COOT-
BETCTBMM C N. 7.4 0O 1 NOCINEe OKa3aHWs Ha Hee npaMoro BO34EWNCTBUA UCNLITATENBHOW cpenbl.
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®7
@7H 1

1 —KWOKWA XNagareHT; 2 — ucnblTelBaeMble 0bpa3subl; P — gaBneHue; T — Temnepatypa

PucyHok 10 — MNpumep ucneliTaTenbHOW Kamepsl

7.12 WUcnbiTaHue repMeTUYHbIX COE,D,MHeHMﬁ Ha yCTanocTb

[JaHHOoMy BUAY UCNbITAHWIA NOABEPratT He MeEHee NATU 0AWHAKOBbIX 0bpa3L 0B COEANHEHNNA.

CBopky coeguMHEeHU OCYLLEeCTBSIIOT B COOTBETCTBUMN C MHCTPYKUMSAMW MPOU3BOAUTENS.

Mepen ncnbiTaHMeM 3KCNEPUMEHTANbHO NPOBEPSAINT CTENEHb FrEPMEeTUYHOCTY CO8QMHEHNS.

O6pa3subl NnogBeprakdT BO34eACTBUIO LUMKNUYECKWM M3MEHSIEMOr0O AaBMNeHMs B AMana3oHe 0T Makcumanb-
HOro pacyeTHoro gaeneHus PS no atmocdepHoro AaBneHus. BoICOKMIA U HU3KWIA YPOBHU AaBneHus nogaep-
XUBaKT B TEUEHWe, N0 MeHbluen mepe, 0,1 c.

YacToTa cneaoBaHMsa LMKNOB M3MEHeHUs AaBneHnsa AomkHa cocTaBnaTk oT 20 Ao 60 umMknoe/MuH. Beero
LIMKNOB U3MEHEeHUs AaBneHus JomkHo bbiTb 250 000 unu bonee.

Mo OKOHYaHWUK UCTLITAHWA Ha YCTanocTb COEAUHEHWE UCMLITHIBAKOT HA repPMEeTUYHOCTbL B COOTBETCTBUK
cr.4.

8 lMpoTtokon ucnbITaHUKU

MpOTOKON UCMLITaHWUIA AOMKEH CoAepKaTb CreayoLyo MHGQOPMaLMo:
a) CCbIMKY Ha HACTOSLUUIA CTaHaapT;
b) HavMeHoBaHWe 1 XxapakTepUCTUKY KOMNOHEHTa/coeaUHEHUS;
) NapameTpbl UCNbITAHUS;
d) 4ncno uenbITyeMbix 06pasLoB KOMMNOHEHTOB/ COeAVHEHWIA;
€) XapakTep, pacrnonoXeHWe U OLeHKY YTeUEK, BbIIBMEHHbIX HA KaXO0M CTagun UCNbITaHUS,
f) oT4yeT c M3noXeHWeM pesynbTaToB MUCMLITAHWSA, C ykasaHuem 4aTbl NpoBeAeHUA UCMbITaHUs, HarMe-
HoBaHKA NabopaTopun U hamMUnnK NKLa, NoANUCABLIEro MPOTOKOM UCTNbITAHWIA.

2]

9 UHdopmauusa aona nonb3oBartens

MNpon3BoaMTENb KOMNOHEHTa CUCTEMbI/COEANHEHNS YKa3blBaET NONb30BATEND YCNOBWA SKCNNyaTaLmm
COOTBETCTBYHOLLErO KOMMNOHEHTA, B 4aCTHOCTH:

a) cpeay (cpegbl) nMbo TUN (TUNbl) cpeabl, ABNAKLWMECH NPUEMIIEMbIMU NMMBO HENpMeMneMbIMKn ANA
[aHHOTO KOMMOHEHTAa CUCTEMbI/COBAMHEHUS;

b) makcumanbHoe pabouee naBnexue;

C) AvManasoH MUHMManbHbIX/MaKkCUManbHbIX pabounx TeMnepaTyp;

d) nocnepoBaTenbHOCTL ONepaunii M MHCTPYKLMIO MO MOHTAaXY.

MpoTokon, ynomuHaembld B n. 8 f), npegocTtaBnawT no TpeboBaHWo NokynaTens coeguHEHUs uinnu
KOMMOHEHTa CUCTEMBI.

MpumeyaHune — B kayecTBe Nonb3oBaTensa MOXeT BbICTyNaTb MOHTaXHWK, U3rOTOBUTENDb oﬁopy,u,osanﬂ
CUCTeMbl, onepaTop No TeXHNWYECKOMY chnymusanm CUcTeMbl N Bnageney CUCTEMbI.
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MpunoxeHune A
(obasaTenkHoe)

PacuyeT 3kBMBaneHTHbIX BENTMYMH yTe4dyeK Npu KOHTpone repMmeTu4HOCTH

A.1 Pac4yeTHble mogenu

ToyHoe npeobpasoBaHue pacyeTHbIM NYTEM IKBUBANEHTHOIO YPOBHSA repMeTUYHOCTH B AENCTBUTENBHBLIN YPOBEHb
HEeBO3MOXHO. [TpeacTaBNeHHbIE HKE MOAENN BEIYMCNEHWA OCHOBAHBI Ha CneayoLnX ynpoLwaoLwnx NpeanonoXeHuax:
- UCTeKalwLas cpega HaxoauTcs B raaoobpasHoM COCTOSHUK;
- NPUMEpPHLIN ypoBeHb Temnepatypbl — 20 °C (0bblvHas KOMHaTHaA TemnepaTypa);
- PEXWM UCTEYEHWA NaMUHAPHBIF BA3KWIA, 4TO CNpaBeAnMBO AN BENUYMH yTevek B aguanasone ot 1-10-8Ma-n/c
no 1-10~4rMa - nfc;
- NPMMEHUMO ypaBHEHWEe COCTOAHWA ANA uaealbHOro rasa;
- pacxop rasa MmoxeT 6bITb HalaeH no ypaesHeHuto MNMyaseins ans razoobpasHoro noToka B ANWHHON NpsiMOn Tpybe,
UMEIoLLLEN KpYyrnoe nonepeyHoe ceveHune:
4
a=-"9 _.(p2_p2).10, (A1)
256 -n-/
roe Q — pacxog yteudku, rlfla -am3/c;
d— anameTp OTBEPCTWA, METPHI;
N— AUHaMuUyeckan BA3KOCTb cpeabl, Ma-c;
/|— AnuHa oTBEPCTUA, METPbI;
p4— AaBneHue Ha BxoAe B oTeepcTue, MNa;
P, — AABNEHWE Ha BbIX0A4e U3 0TBepCTHs, Ma;
256 — reomeTpuMecknin KoaOuUUMEHT ypaBHeHWA Nyasenns;
10 — nepeBsogHoit koadhdnumenT: 1 Ma - m3/c = 10 rMa - am3/c.
[ns KOHCTPYKUWIA C hUKCUPOBaHHOW reoMmeTpuen ypasHeHue (A.1) ynpowaeTcs go euaa:

Q= K.M, (A.2)
n
_m-d*-10
256-1
Pacuet skBMBaneHTa KOHTPONBbHOTO YPOBHS repMeTUYHOCTU B KOHCTPYKUMKM C DMKCUPOBAHHOW reoMeTpuen npu
U3MEHEeHUW BA3KOCTH (C MCNONb30BaHWEM APYroro rasa) Mnvn npu nameHeHnu ogHoro nubéo obonx gaBneHuin, MoxeT Npoua-
BOAWUTLCS NPY NOMOLLK CNEAYIOLLENO YPaBHEHUA NPONOPUMOHANbHOCTM, OCHOBAHHOMO Ha ypasHeHuu (A.2):

Q _ny (p)?-(p1)3 (A.4)

QM (p)i-(p2)s
C y4eTOM OOHOrO NULLIb M3MEHEHMA BA3KOCTW ypaBHeHuWe (A.3) ynpowaeTca 4o BuAaa:
Q _n

¥

Q

roe K (A.3)

roe Qq — pacxoA yTeuku nepeoro rasa, rfla - am3/c;
Q, — pacxop yTeyku BTOporo rasa, rfla - am3/c;
1y — OuHaMW4eckasn BA3KOCTL Nepeoro rasa, la- c;
N, — AMHaMKUYecKan BA3KOCTL BTOporo rasa, Ma - c.
C yyeToM O4HOIo NULLL U3MEHEHUS AaBNeHWiA ypaBHeHue (A.3) ynpolwaeTcs Ao Buaa:

Q _ (P —(p1)3 (A.5)
Q  (p2) —(p2)3

roe (p4) — AaBneHWe Ha BXOAE B OTBEPCTUE ANA NepBoro rasa, Ma;
(p4), — AaBNeHWe Ha BuIXoae M3 OTBEPCTUA ANS NepBOro rasa, Ma;
(p,) — HaBneHune Ha BXoae B OTBEPCTWE 4NA BTOporo rasa, Ma;
(P,), — DaBneHve Ha BbIXoAe U3 0TBEPCTMSA ANs BTOpOro rasa, MNa.

y 3

I'I3p MMedaHune—B ypaBHeHusax (A.4) n (A.5) nameHeHne paamepHocTen Bcex Qg (Hanpumep, Ma - M /c BMecTo
rMa - agm~/c) He oka3biBaeT BNUAHUS HA YMCNEHHbLIN pe3ynbTaTt. AHanorMYHsIM 06pa3om, M3MEHEHWE NapamMeTPoB BCEX Ps
(Hanpumep, rekTonackanu BMecTo nackaneii) He Bneyer 3a cobon NPUHLKUNMANBHLIX U3MEHEHUA.
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A.2 MepecyeT 06BLEMHOro pacxona B MaccoBbIN pacxop,

O6beMHbII pacxoa MOXKET M3MEPSATLCA B M3/C, 4TO MEET CMbICN B CNyYanX, KOrAa ucTekaluas cpeda npeacrasns-
eT cobol HeCKUMAaEMYIO XUOKOCTL. [0 OTHOLIEHWIO K CXXMMaeMbIM cpefam (rasam), noHsaTue o6bemMHoro pacxofa Henpu-
MEHWUMO, eCNy NpW 3TOM He YKa3blBaloTCA NapamMeTpbl AaBneHus n Temnepartypel. Hanpumep, pacxograsa, uamepsieMolii 8
Ma - m%/c, conepnT MHHOPMALIMIO O AABMEHUM 1, NPU OTCYTCTBIM UHbLIX NOKasaTeneit, NnpeanonaraeTca KOMHaTHas Tem-
nepatypa. [lns pacxona rasosoro NoToka, N3MepseMoro B HopMankHbIX AM3/c, MHOPMAaLIMIO, YKa3bIBAOLLYI0 Ha AaBNeHe
W TeMnepaTypy, ONUCLIBAKOT CNOBOM «HOpManbHblie» (Nnogpa3ymeBaeMsble Ha ypoBHe 101,3 kMawn 0 °C).

Pacxonbl yTeukun raza paccymTbIBalOT No ypaBHeHUAM A.1—A.5, ux nepecyeTt B MacCoBbI€ pacxobl OCYLWECTBNAOT
Ha OCHOBE YpaBHEHMWs COCTOAHUA ANS naeanbHOro rasa.

YpasHeHWe COCTOAHWA ANA naeanbHOro rasa

p-V=n-R-T, (A.6)

roe p— abconTHOe AaBnexHue cpedol, MNa;
V — 06bem, 3aHuMaemblii razom, M3;
N — KONWYEeCTBO BELECTBA, MOMNb;
R = 8,314 Ox - monb/K — yHMBepcansHas razoBas NocTosiHHas,
@ — abconoTHasa TeMmnepaTypa cpeasbl, K.
Mopenus obe 4acTu ypaBHeHus (A.6) Ha BpemMs {1 3aMeHNUB KONUYECTBO BELLECTBA B MOMSX HA KONUYECTBO BeLEecT-
Ba B KWOrpaMmax, nonyyaem:

ﬂ =, ﬂ (A7)
t t M
roe t— epems, c;
M — Macca BeLLecTBa, Kr;
M — MonekynspHasa macca BelecTsa, Kr/Monb.
Mockonbky pr—v = % — o6beMHbIi pacxog yTeuku, MNa - micn @= ?— MacCcoBbIN pacxon, Kr/c, ypasHeHue (A.7)
MOHO NpeobpasoBaTh K BUAY:
qng.i.;ﬂﬁgﬁ;.109r (A.8)
10 R-T
roe 4:7,5lr — MaccoBbIM pacxof yTeuku, riroa;
31,536 - 10° — koachcpuumneHT NnpeobpasoBanns eanHULbl uaMmepenus: 1 kr/ic = 31,536 - 109 r/rog.

3HaYeHNs gMHaMUYECKOW BA3KOCTM U MONEKYNAPHOW Macchl AN HEKOTOPbIX ra3oB NpeacTaBneHbl Huxe B Tabnu-
ue A.1. CnegyeT oTMETUTb, YTO BSA3KOCTb CYLLLECTBEHHO 3aBMCUT OT TeMNepaTypbl (BA3KOCTb ra3a No Mepe NoBbILEeHU
TemnepaTypbl Bo3pacTaeT). BaakocTs rasa cnabo 3aBucuT 0T gaBnenuns (npy gaeneHun 6onee HU3koM, Yem atMmocdepHoe
nasnexHue).

Tabnwuua A.1— OJuHamnyeckas BA3KOCTb U MONEKYNspHasa macca

ras ’D'MHarg?ig(;;:;:gzc;:;ﬁ:;ﬁr:g?ggg?fo " MonekynspHas macca, 107 kr/mone
AsoT 17,4 28,0
lenui 19,3 4,0
Boagyx 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 44 1
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 KOHTpPONbLHLIA YPOBEHb FEPMETMYHOCTH, 3asiBMEHHbIAN KaK KOMMYECTEO BO3AYLWHLIX NY3bIPpLKOB B
eQMHULY BpeMeHU

My3bIpbKA HE AOMKHBI NOABNATLCS B TeueHWe 1 MiUH NpU ypOBHE AaBNeHWA, pasHom PS.

UTobbl paccunTaTh BEMIMHYMHY YTEUYKM B eMHMLax oBbema nnm Maccsl, QOMKHbI BbITk caenaHsl cneayrowmne npeg-
NONOXeHNs:

- UCNbITEIBAEMbIN 06 BLEKT NOTPYKEH B BOAY;

- UCNbITLIBAEMbIA 06 BEKT HArPYKEH BHYTPEHHWM AaBneHnemM Bosayxa — PS (MakcuMarnbHoe paboyee nasneHue);

- UCMNbITLIBAEMbI 06 BLEKT HarpyKeH BHELWHUM 4aBNeH1eM, paBHbIM HOPMAanbHOMY aTMOCKHEepPHOMY AaBNEHUIO.

MpumeyvaHnue 1—Tluapocratnyeckoe gasrneHme BOASHOMO ctonba e pacyeT He NPUHKUMAIOT,

- UCNbITaHWe NPOBOAAT NPU HOPManbHON KOMHATHOW TeMNepaType;

- MMHUManbHbIA NEPUOS BPEMEHN MeXAY NoABNEeHUAMMW OBYX Ny3bIPbKOB, BbIXOAALWMX OOWH 3a APYTMM U3 UCMbI-
ThiBAEMOro 06bekTa — 1 MUH;

- npeanonaraeMblit 06beM KaXA0ro Ny3bipsbka 1 MM («CTaHOaPTHBIR NY3bipeK»).

Haubonblwuni gonycTuMblii 06 beMHbIM pacxos yTedkn No BO34YXY pacCyuThIBaAKOT No chopmMyne:

_1013.10°-1.10°

= .10 =1,68-10"5rMa - am3/c. (A.9)

Q=pT'V-1o

MpumeydaHue 2— N3 pacdyeTHOn mogenu cnegyeT, 4To Npy BenuvuHe ytedkn 1,68 - 10 Ma - ,ELM31'C MOryT no-
ABNATHCA Ny3blpbKU BO34YXa 06beMoM MeHbLue 1 MM® G WHTepBanamu Mexay NoABneHAMIU ABYX Ny3blpbKOB, BbIXOAALLINX
OAWH 3a ApyrumMm, MeHblue 1 MuH. lNMpakTuka nokasana, 4To B cnyyasnx, korga pedb He UAeT 0 NPUMEeHEeHUM TOYHbLIX MeTOA0B,
KOHTPOMb repMeTUYHOCTU NY3blPbKOBLIM METOAOM C UCNONb30BaHMeM HagdyBa BO3AYXOM M MOCMNeAyoLwWwero norpyxeHus
ncneiThlBaeMoro obbekTa B pesegayap C BOZOM, He MoxeT BbiTb MCnonb3oBaH AnA oBHapyXeHWUsA yTevyek MEHbLUe, YeM
npuonuanTensHo 1 -107*Ma -am-/c.

Mpumep — Cm. pucyHok A.1. ns knanaHa onpedeneHo dasneHue PS (MakcumansHoe paboyee dassieHue)
4,0 MMNa u makcumansHo donycmumoe 3HayeHue ymeyku no ao3dyxy 1,68 - 10°° 2Ma - am’/c npu dasneHuu eHympu
knanaHa 4,0 MINMa. lepmemuyHocmes kf1anaHa NposepsiFom ¢ NPpUMeHeHUeM 2enueso20 meyeuckamens npu daane-
Huu eHympu knanaHa 1,0 MIa. Tpebyemcs paccyumameb 3KeUEANIEHMHOE 3HAaYeHUe KOHMPO/bHO20 YPOBHS
2epMemuyHocmuU.

Mocne npocTbix npeoGpasoBaHuil ypaeHeHue (A.3) MoOXeT GbiTe NPUBEAEHO K BUAY:

Q= Qz_ﬂi;g_ (.01)12 *(P1)§2’ (A.10)
M (pa)i —(Ps)s

rae Q, — 3afaHHbI KOHTPOMbHLIA YPOBEHbL FEPMETMYHOCTH (pacxod yTeukn) no sosayxy, 1,68 . 10~%rNa - gm3/c;
Q4 — KOHTPOIbHbIA YPOBEHbL FEPMETUYHOCTK (pacxod yTeukn) no renuiw, rMa - amd/c;
Ny — AUMHaMM4eckas BA3KOCTL renus, Ma - ¢;
N, — AMHaMuUYeckas BA3KOCTL Bo3gyxa, MNa - c.
(p4)1 — n3bbITOUHOE AaBneHune renus B knanaxe, MMa;
(p4), — M3bbITOYHOR AaBneHne oKkpyxaioLwen cpedbl Ana renusa, MMa;
(pp)q — n3bbITOUHOE AaBneHne Bo3ayxa B knanaHe, Mla;
(p3), — M3beITOUHOR AaBneHne oKkpyxaiowen cpebl 4na sosgyxa, MMa.
MpuHumas (py), = (p,), =0, nocne NOACTAHOBKW YMCIEHHBIX 3HAYEHUA OCTanbHbIX YNEHOB ypaBHeHus (A.10)
NONYy4YnM:

18.107% 102

Q =168-105.— — .
! 193-107° 40?

=0,98-10""~ 11078 Ma - am3/c. (A1)
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10

05 /I\/

10

[ 8

0 1,0 2,0 3,0 4,0 50 6,0 X

107

X — n36bITo4HOE faBneHue neneitTanma, MIMa; Y — KOHTPOnbHbIA YpoBEHb repMeTUYHOCTU (06beMHbIN pacxog yTeuku), rfa - om3/c;
1 — 3agaHHoe 3HaYeHWe KOHTPOMbHOTO YPOBHA rEPMETUYHOCTM MpW MakcMMmanbHOM paboyeM AaBneHwuu; 2 — 3KBUBANeHTHoe
3Ha4YeHWe KOHTPONBHOMO YPOBHA repMEeTUHHOCTM NpY JaeneHny ucneitadus (1,0 MMa)

PucyHok A.1 — OKBMBaANEHTHOE 3HaYeHne KOHTPOJNbHOIO YPOBHA repMeTU4HOCTH
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MpunoxexHne B
(cnpaBoyHoe)

MoproToBKa K npoeegeHUO UCNbITaHUA

FOCT ISO 14903—2016

O6pasubl 3aKPEnnsT B COOTBETCTBUU C MHCTPYKLUAMU NpouaBoanTens. Mpu oTCYTCTBUN MHCTPYKLMWIA OCHOBHOW

kopnyc obpasua KpensaT Kak MOXHO Brivke K coeanHeHUD.

1 2 1 3

a) Obpasey (Hanpumep, KnanaH)

1 3

b) MNasHoe coeanHeHue

d) ®naHuesoe coeanHeHune

1— coeauHeHue; 2— obpasel; 3 — coeauHUTensHas Tpyoka; 4 — yaAnNMHUTENEHLIM NaTpybok; L — anuHa

PucyHok B.1 — MNoaroToBka kK NpoBeAeHn0 UCNblITaHUA cbopku «obpasel—coeguHeHue»

GostExpert.ru
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rOCT I1SO 14903—2016

Mpunoxenne OA
(cnpaBoyHoe)

CBE,D,EHHH O COOTBETCTBMMN CCHLINOYHbLIX MEXAYHAPOOHbIX (perMOHaanbiX) CTaHOapToOB
MeXrocyaapcTtBeHHbIM CTaHOapTam

Tabnwuua OA1

Obo3HayeHne CChINOYHOro

MEXYHAPOLHOrO CteneHb Obo3HayeHne N HanmMeHoBaHWe COOTBETCTBYHOLEro MeXXrocyaapCTtBeHHOro
(pervoHanbHoro) ctaHaapTa A el ERas FraHaapTa

ISO 5149-1:2014 MOD FOCT 33662.1—2015 (1SO 5149-1:2014) «Cuctembl XonogunbHbie 1
Tennosble Hacockl. TpeboBaHWa Ge30nacHOCTM U OXpaHbl OKpYXKalo-
wei cpeabl. Hacte 1. OnpegeneHus, knaccuukauns U KpUTEPUK Bbl-
bopa»

ISO 5149-2:2014 MOD FOCT 33662.2—2015 (1SO 5149-2:2014) «CucTembl XonogunbHbie 1
Tennosble Hacockl. TpeboBaHWA Ge30nacHOCTM U OXpaHbl OKpYXKak-
wen cpegbl. Yacte 2. [poekTupoBaHue, KOHCTPYKUUWS, UCMbiTaHus,
MapKUpOBKa W AOKYMeHTaLus »

ISO 13971:2012 — %

ISO 175 — *

IEC 60068-2-64:2008 — %

IEC 60335-2-34 IDT FOCT IEC 60335-2-34-2012 «Bbe3onacHoCTb ObITOBLIX U aHanoruy-

HbIX anekTpuyeckux npubopoe. YacTte 2-34. YactHele TpeGoBaHus K
MOTOp-KOMNpeccopam»

EN 13134

*

EN 12693

%*

BETCTBUA CTAaHOApPTOB!

- |IDT — MaeHTU4YHbIE CTaHdapThl;
- MOD — moguduUuUMpOBaHHbIE CTaHOapThI.

* COOTBETCTBYIOLMIA MEXIOCydapCTBEHHLIA CTaHaapT oTcyTcTByeT. [Jo ero yTBepxaeHus pekoMeHayeTca Nenosb-
30BaTb NepeBo[ Ha PYCCKWIA A3blK OaHHOrO MEXAYHapOLHOro (perMoHansHoro) craHgapTa. OduunansHbeli Nepesod
[JaHHOTO MeXJyHapoaHOoro (permoHansHoro) ctaHgapTa HaxogauTes B ®egepansHoOM MHOPMAaLMOHHOM (hOHAE TeXHU-
YECKUX PernamMeHToB 1 CTaH4apToB.

MpumMmeyaHne— B HacTosAwen TabnuLe UCNONbL30BaHbI CreayroLmne YCnoeHble 0003Ha4YeHUs! CTeNeHn cooT-
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FOCT ISO 14903—2016

Bubnuorpadusn

[1] 1ISO 48 Rubber, vulcanized of thermoplastic — Determination of hardness (hardness between
10 IRHD and 100 IRHD) (Kay4yk BynkaHu3oBaHHbIA UMK TepMonnactuydHbld. Onpegene-
Hue TBepgocTun (Teeppoctk oT 10 IRHD go 100 IRHD))

[2] ISO 1817 Rubber, vulcanized — Determination of the effect of liquid (PeanHa unu Tepmonnact. Onpe-
neneHvne BO30eWCTBUS XKULKOCTEN)

[3] ISO 5149 Refrigerating systems and heat pumps — Safety and environmental requirements (Cucrte-
Mbl XONOAWNbHBIE M TENNOBbIE Hacockl. TpeGoBaHUa 6e30NacHOCTH M OXpaHbl OKpYKato-
Lien cpeabl)

[4] 1SO 7619-1:2004 Rubber, vulcanized or thermoplastic — Determination of indentation hardness — Part 1:

Durometer method (Shore hardness) (Kay4yk BynKaHW30BaHHbIM UMK TEPMONNAcTUYHbIN.
OnpepgeneHue TBepgocTy Npu BaasnueaHuun. YacTe 1. MeTop ¢ npuMeHeHWeM alopomeT-
pa (TeepgocTk no Wopy))

[5] ISO 18517:2005 Rubber, vulcanized or thermoplastic — Hardness testing — Introduction and guide (Kay4yk
BYNKaHW30BaHHbIA UNK TepMmonnacTuyHbiA. OnpegenexHve TBepaocTu. BeegeHve n pyko-
BOACTBO)

[6] EN 1330-8 Non destructive testing — Terminology — Part 8: Terms used in leak tightness testing (He-

paspylwawwnin KoHTponb. TepmuHonorms. Yacte 8. TepMUHLI, UCNOSMb3yeMble NPU UCMbl-
TaHWM Ha repMEeTUYHOCTL)

[7] EN 1593 Non-destructive testing — Leak testing — Bubble emission techniques (Hepaspywatowmnia
KOHTpOnb. McnbiTaHna Ha repMeTUYHOCTL. MeToa obpasoBaHus nyabipei B UCNbITaTenb-
HOW XXWAOKOCTH)

[8] EN 1779 Non-destructive testing — Leak testing — Criteria for method and technique selection (He-
paspyLalowmnid KOHTponb. McnbiTaHna Ha repMeTU4HOCTE. Kputepun Boibopa meToda mc-
NbiTaHWIA)

[9] EN 12263 Refrigerating systems and heat pumps — Safety switching devices for limiting the pressure

— Requirements and test (Cuctembl xonoguneHble U TeNnoBble Hacockl. MNpegoxpaHu-
TenbHble pene AnNs orpaHu4eHns aasneHus. TpeboBaHUA U UCNbITaHWA)

[10] EN 12284 Refrigerating systems and heat pumps — Valves — Requirements, testing and marking
(Cuctembl XonogunbHbIe U TENNOBLIE HAacockl. KnanaHel. TpeGoBaHus, UcnbiTaHUA U Map-
KNpoBKa)

[11] EN 13185:2001 Non-destructive testing — Leak testing — Tracer gas method (Hepa3spyLuatowmii KOHTPONb.
KoHTponbe repmeTtnyHocTu. Metog ¢ npuMeHeHeM KOHTPOMNbBHOrO razsa)

[12] EN 14276-1 Pressure equipment for refrigerating systems and heat pumps — Part 1: Vessels — General

requirement (OGopynoBaHue AnsA co3gaHnsa AaBneHua Ans XonogunbHbIX CUCTEM W Tenno-
Bbix HacocoB. YacTb 1. Cocyabl. OCHOBHLIe TpeboBaHWUs)

[13] EN 14276-2 Pressure equipment for refrigerating systems and heat pumps — Part 2: Piping — General
requirements (OGopynoBaHWe AN co3faHva OaBrneHvus ONns XonoAuNbHbIX CUCTEM U Ten-
noekIX HacocoB. YacTte 1. TpyGonposoabl. OcHoBHLIE TpeBoBaHUA)

[14] IEC 60068-2-6:1995 Environmental testing — Part 2: Tests — Tests Fc: Vibration (sinusoidal) (McnbiTaHus Ha
BO34ENACTBME BHeLWHUX hakTopoB. YacTb 2: MicnbiTanus. McnbiTanne Fo: Bubpauna (cuHy-

conganeHas))
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rOCT I1SO 14903—2016

YOK 621.5.04:620.165.29 MKC 27.080; OKIM 36 4400; IDT
27.200 51 5110;
51 5210;
51 5600

KntoyeBble croea: oﬁopy,qOBaHme XOnoguIbHOEe, HAacoC TennoBOW, 3rNeMeHTbl U COeQUHEHWUHA, UCMbITaHUA,
KOHTPOINb repMeTUu4YHOCTHU
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