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Mpeaucnosune

Llenu n npuHumnel ctaHgaptusaumum B Poccuickon degepauun yctaHoBeHbl ®egepanbHbiM 3aKOHOM
oT 27 nekabps 2002 r. Ne 184-93 «O TexXHM4eCKOM perynupoBaHumy, a npasuna npUMEHeEHUs HauuoHanb-
HbIX cTaHgaptoB Poccuiickon degepauun — FIOCT P 1.0 — 2004 «CtangapTtusauyua B Poccuinckon Pepepa-
uun. OCHOBHBIE MOMNOXEHUSY

CBepneHuns o ctaHpapTte

1 NOAIrOTOBJIEH ®deaepanbHbiM rocygapCTBEHHbLIM YHUTaPHLIM NpeanpuatueMm «Bcepoccuinckuin
Hay4yHO-UCCneaoBaTENbCKUI LEHTP cTaHaapTu3aummu, uHdopMauum n ceptudukaumm Cblpbs, MaTepuanos u
BeLectB» (Pryr «BHALUCMB») Ha OCHOBE ayTEHTUYHOro NepeBoja Ha PyCCKUn A3bIK YKa3aHHOTO B NYHKTE
4 ctaHpgapTa, KoTopbii BbinofnHeH $ryr « CTAHOAPTUH®OPM»

2 BHECEH ®epepanbHbIM areHTCTBOM MO TEXHUYECKOMY PEryfIMPOBaHUIO U METPOSIOTMK

3 YTBEPXOEH V1 BBEJEH B IEACTBWE Mpukasom deaepanbHOro areHTCTea no TEXHNYECKOMY pe-
rynuposaHuto u metposnorumn ot 18 nona 2013 r. Ne 386-ct

4 Hacroawmn ctaHaapT uaeHTu4eH mexayHapogHomy crtaHgapty MOK 60628:1985 «lMa30CToikocTb
N30NALMOHHBIX XUAKOCTEN NOA AENCTBMEM SfIEKTPUYECKOr0 HanpsbkeHUa u moHusauumny (IEC 60628:1985
«Gassing of insulating liquids under electrical stress and ionization»).

HaumeHOoBaHMe HacCTOALLEro craHaapTa U3MEHEHO OTHOCUTENIbHO HAMMEHOBAHUSI YKa3aHHOrO CTaH-
aapta gns npusegeHua s coorsetrcrame ¢ FOCT P 1.5 - 2004 (nogpasgen 3.5)

5 BBEOEH BIMNEPBbIE

lpasuna npumeHeHus Hacmosweeo cmaHd0apma ycmaHoeneHbl ¢ TOCT P 1.0—2012 (pa3den 8).
Hgpopmayusi 06 uaMeHeHUsIX K Hacmoswemy cmaHd0apmy nybnukyemcs 8 exe200H0 u3dasaemMom UHpop-
MayuoHHOM ykaszamerse «HayuorarnbHbie crmaHdapmbi», @ mekKem usMeHeHul U nornpasok — 8 eXeMeCs4YHO
u3dasaemMbix UHGOPMaUUOHHBIX yKazamensax «HauuoHanbHbie cmaHdapmbi». B criydae nepecmompa (3a-
MEHbI) Unu OMMmeHb! Hacmosuwe20 cmaH0apma coomeememesylouwiee ysedomrieHue bydem onybriukogaHo 8
exemMecsiYHO u3zdasaeMoM UHOPMaUUOHHOM yKa3damene «HayuoHarnbHbie cmaHOapmbi». Coomeemcm-
syroujas UHopmayus, ysedomreHue U MmeKcmbl pa3Mmewjalomes makxe 8 UHQOPpMaUuUoHHOU cucmeme
obujezo rnosnb3oeaHusl — Ha oghuyuanbHom calime PedeparnbHO20 azeHmemea rno MexHU4ecKoMy pezyriu-
posaHuio U MmempoJsiozuu 6 cemu UIHmepHem (gost.ru)

© CtaHgapTuHdopmMm, 2014

HacrosAwuin ctaHaapT He MOXET BbITb NMOMHOCTLIO UMM YACTUYHO BOCNPOWU3BEAEH, TUPAXKUPOBAH U pacnpo-
CTpaHeH B kayecTBe oduuManbHoro nsgaHun 6es paspelieHus degeparsnibHOro areHTCTBa No TEXHUYECKOMY
perynupoBaHuio 1 METPONOTUM
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HAUMWOHANBbHBLIN CTAHAOAPT POCCUUCKON PEREPALUMNMU

XXNOKOCTU U3SONALMOHHBIE
OnpepeneHue ra3oCTOMKOCTU NOA AeUCTBMEM 3NIEKTPUYECKOro HanpskeHusa U UOHU3aLum

Insulating liquids. Determination of gassing under electrical stress and ionization

Dara BBeaeHus — 2014—07—01
YacTtb 1. O6wme nonoxeHus

1 O6nacTb NnpuMeHeHUnA

Hacrosiuii ctangapt yctaHasnmBaeT ABa metoaa (A u B) onpeaenenus cnocobHOCTM U3ONALMOHHLIX
XKUAKOCTEN BbIAENATb UMK NOrNoLaTh ra3 B KAMEpPEe CrneumansHON KOHCTPYKUMKU NPy AeWCTBMN A0CTaTOUHO
BbICOKOTO 3MEKTPUYECKOro HanpshkeHusi, YToObl BbI3BaTh ANEKTPUYECKUI pa3psaj B ra3oBoi dase Ha rpaHu-
Le pasaena ras — Macrno, ¢ UCnonb30BaHUEM pasHOW annapaTypbl.

MeToabl HacTosiLero ctaHgapTa UCMOSb3YIOT B TEXHUYECKUX YCMOBUAX Ha MOCTaBKy, Ansi Bbibopa
N30NSALMOHHBIX Macen, pa3paboTku NpOAYKTa U rapaHTUM €ro Ka4yecTea.

MpeaynpexneHne — Heobxogmmo ucnonb3oBaTb HOPMATUBHBLIE AOKYMEHTbHI MO Ge30nacHoOCTU npu-
MEHEHUS BbICOKOTO HaNpshKEHUS, BOAOPOAA U paCTBOPUTENEN.

MpuMeyaHu e —lpK NONb3OBAHWU HACTOSALMM CTaHAAPTOM LienecooGpasHo NpoBEpUTL AeHCTBUE CCbiNou-
HbIX CTAHAAPTOB B MHPOPMALMOHHOI cucTeme obLuero nomnb3oBaHus — Ha ocuLnansHoM caiite defepanbHoro areHT-
CTBa MO TEXHWYECKOMY PeryrmpoBaHuI0 U METPONOTUU B CETU MIHTEPHET UMK N0 €XerofHOMY WHEOPMALMOHHOMY YKasa-
Teno «HaunoHaneHbIe cTaHgapTL», KOTOPLIA onyGnNMKoBaH Mo COCTOSIHUIO Ha 1 AHBaps TEKYLWEero roaa, U no Boinyckam
€XeMEeCSYHOro MHGOPMAaLIMOHHOrO yKkasaTens «HauuoHarnbHble cTaHAapThi» 3a Tekylyuii rog. Ecnu 3ameHeH ccbinoud-
HbIli CTaHAapT, Ha KOTOPLIA AaHa HeAaTUpPOBaHHASA CChIIKA, TO PEKOMEHAYETCS UCMONL30BaTh AEWCTBYIOLWYIO BEPCULIO
3TOro cTaHaapTa ¢ y4eTOM BCEX BHECEHHbLIX B JaHHYI0 BEPCUIO U3MeHeHNN. ECNu 3aMeHeH CCbINoYHbIA cTaHaapT, Ha
KOTOpLIA faHa AaTUpOBaHHas Cchifka, TO PeKOMEHAYETCA UCMONb30BaTL BEPCUID 3TOTO CTaHAapTa C YKasaHHbIM BhilLe
rofom yTeepxaeHua (NpuHaTMsa).Ecnn nocrie yTBEpXAEHUA HACTOALWEro cTaHAapTa B CCLINOYHLIA CTaHAapT, Ha KOTo-
pbiil laHa faTUPOBaHHAas CCbiflka, BHECEHO W3MEHeHWe, 3aTparusatowiee NofioXeHne, Ha KOTopoe faHa cchifnka, To 3To
MosoXeHe PEKOMEHLYETCA NPUMEHSTb 6e3 ydeTa AaHHOro W3MeHeHUs. Ecnn cCbiNoYHbIA CTaHaapT oTMeHeH Ge3 3a-
MeHbI, TO MOMOXeHWe, B KOTOPOM JlaHa CChiflka Ha Hero, peKoMeHAYeTC NPUMEHSTL B YacTu, He 3aTparusatoweii aTy
cchINKy. ECnu 3aMeHeH CChbiNoYHbIA cTaHaapT, Ha KOTOPLIR AaHa AaTupoBaHHas CCbifKa, TO PEKOMEHAYETCA UCMOMb3o-
BaTb BEPCMIO 3TOMO CTaHAapTa C ykasaHHbIM BbiLe rofoM yTBepXaeHUs (NpuHATUS).Ecnu nocne yTBepXaeHUs HacTos-
LLlero cTaHaapTa B CCbINOYHLIA CTaHAapT, Ha KOTOPLIA AaHa AaTUPOBaHHAsA CChINKA, BHECEHO U3MEHeHWe, 3aTparuBaro-
LLiee MoNoXeHWe, Ha KOTOpoe AaHa CChifnka, TO 3TO NONOXEHUE PEKOMEHAYETCA NPUMEHNATL 6e3 yueTa AaHHOro U3MeHe-
HUA. ECNU cebiNoYHbli cTaHaapT oTMeHeH 6e3 3amMeHbl, TO NOOXeHUe, B KOTOPOM AlaHa CCbiflka Ha Hero, peKoMeHyeT-
S PUMEHATL B YaCTK, He 3aTparuBatoLLeil 3Ty CCbIKy

2 Oowume 3ameyaHua no metogam

2.1 Hacrosiue MeToabl NO3BONSAIOT ONPEAEeNUTb ABMAOTCA NI M3OMSIUUOHHBIE XXMAKOCTU MOIMOLLAIo-
WMMKU UMK BbIZENAOLWMMU a3 B YCMOBUAX UCNbITAHUA. [a30CTOWKOCTL M3ONALMOHHOW XMAKOCTU 3aBUCUT
rmaBHbIM 06pa3oM OT ee XMMUYECKOro COCTaBa, OAHAaKO M3MEHEHWUE YCIOBUIA UCTIbITAHUS MOXET NPUBECTU K
3HAYUTENBLHOMY U3MEHEHUIO PE3YNbLTATOB.

2.2 Hactoswme MeToabl MOXHO MCNONb30BaTb C PasHbIMU ra3oBbLIMU CpeaamMu, Npu pasHoi Temnepa-
Type U pasHOM HanpspkeHuu. Ans obecnedeHns 4MHOro KPUTEPUS UBMEPEHUS YCTaHABNMBAKOT KOHKPETHLIE
YCIIOBUSA UCMbITAHUSA, KOTOPbIE, Kak MoKa3san OnbIT, BbIABASAIOT 0BLUMe xapaKkTepUCTUKKU XUOKUX OUSNEKTPU-
KOB, MPUMEHSIEMbIX B 9NeKTPO00OPYyA0BaHWUU B YCNOBUAX UOHU3ALIMN.

CunTaeTcs, YTo CNOCOGHOCTL MPOMUTLIBAIOLLErO BELLECTBA K MOTMOLLEHUIO ra3a CBOAUT K MUHUMYMY
npobnemMy MOHU3aLMKU B NPONMTLIBAEMbIX U3ONMALMOHHBIX CUCTEMAX, UCNOMb3YEeMbIX NMPU BbICOKOM HanpshKke-
HUKM anekTpuyeckoro nons. OAHAKoO B HaCTOsILLEee BpPEeMS KOppenauna pesynbTaToB UCNbITAHUA C TEXHUYE-
CKUMU XapaKkTepuctukamm o60pyaoBaHMA OrpaHUYeHa. 3HaYeHne pesynbTaToB UCNLITAHUSA AN KOHKPETHbIX
NpUKNagHelx 3agay TpebyeT TEXHUYECKON OLIEHKU.

W3paHue ocuumnansHoe
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2.3 Of6a meToaa HACTOSLLEro CTaHaapTa npeaHasHadeHbl Ans auanaszoHa cKopocTei razoobpasoa-
HUSA, XapaKTepHbIX ANA HEPTAHLIX U30NALMOHHBLIX XXUAKOCTEN. MpUMeHeHne 3TUX METOAO0B K APYrMM >XUAKO-
CTAIM MOXeT notpeboBaTb U3MEHEHUW Pa3MepPOB UCMbITATENbHON Kamepbl.

Yactb 2. MeTog A

3 CywHocTb MeTOAa

Hacroswuit meToa onpeensieT cnocoBHOCTb U3OMALMOHHON >XWUAKOCTM BbIAENATL UMK MOrMOLWWATb ra-
3bl B aTMocdhepe Bogopoaa. Pe3ynbTaToM UCNbITAHMA AABNSETCA CKOPOCTb BbiAENEeHUA/NOrNOLWEeHUA ras3a 3a
OTHOCUTENbHO KOPOTKUI NPOMEXYTOK BPEMEHM.

Mocne ocyLleHUs n HacbILEeHUs1 BOAOPOAOM U3ONALMOHHYIO XUAKOCTb U BOAOPOAHYIO MOAYLUKY HaA
XUAKOCTbIO MOABEPraloT BO3AEWCTBUIO paguanbHO HanpasreHHOro 3NEeKTPUYECKOro Mons B Kamepe npu
crneayoLwmx ycrnoBusax:

HanpshkeHue — 10 kB;

vactota — 50 unun 60 y;

Temnepartypa — 80 °C;

NpoAOMKUTENBHOCTbL UcnbITaHnsa — 120 MuH npu 50 'y unu 100 MuH npun 60 My,

CKOpOCTb BbIAENEHUSI UMM NOTMOLLEHUA ra3a B pe3ynbTare peakuwin Ha NoBepxHOCTU pasaena ras —
Macno BbIYMCIIAOT N0 U3MEHEHMIO 0ObeMa 3a €AMHULYY BPEMEHU B pe3ynbTaTe U3MEHEHUA AaBMneHusl B 3a-
BMCUMOCTU OT BPEMEHMN.

4 Annaparypa

4.1 PeakunoHHas Kkamepa v rasoBas 6topetka B c6ope

PeakuunoHHasa kamepa, npuBeAeHHas Ha pUCyHKax 1 U 2, COCTOMT u3:

Kamepbl 13 DOPOCUNMKATHOTO CTEKNa C OTHOCUTENbLHON AM3ANEeKTPUYECKONn NpoHULaemMocTbio 5,0 £ 0,2
npu Temnepartype 80 °C npu ycTtaHoBneHHon yacrote 50 unu 60 My, fleTanb peakumoHHON Kamepbl, Haxo-
AALLAACA Noj HanpskeHUeM, BbINOMHEHA U3 NPO3payHoi TPYOKM BHYTPEHHUM AnameTpom (16,0 £0,2) MM U
Hapy>HbIM guameTpom (18,0 £ 0,2) mm no craHaapty [1]. Ha TpybGKy HaHeCeH HapyXHbI 3asemnseMbli
3MeKkTpoA BbICOTOW 60 MM, BbINMOSIHEHHBIN U3 CTOMKOrO K pacTBOpPUTENAM CepebpsAHOro NoKpbITUS, C BEpPTHU-
KaneHOM Lueneio Ans HabnMioAeHUA 3a ypOBHEM macna, C MeHOW NOMOCKON ANA COEAMHEHUS C 3a3€MNEHU-
€M; MOororo NOfIMPOBAHHOIO ANEKTPOAA BLICOKOrO HANPSPKEHUA, N3rOTOBAEHHOINO U3 LEeNbHOTAHYTOW TPyOKu
u3 Hepxxaeetower ctanu Ne 11 no craHaapTty [2] HapyxHbiM gnameTpom (10,0 £ 0,1) MM, OCHALLIEHHOTO Ka-
NMUNNAPHO TPYOKON AN NponycKaHusa rasa us Hepxxkasetowen ctanu guamerpom 1,0 Mm.

3TOT aneKkTpoa yAEpKUMBAETCA M LIEHTPUPYETCHA C NOMOLLBIO TLATensHo o0paboTaHHOM KOHYCHOW
npoBku 24/29 u3 nonuteTpadTOPITUNEHA.

B BepxHen YacTu anekTpoaa pacnonoXeH UronbyaTblii BEHTUNbL E AN NpONyCKaHWA ra3a BHYTPEHHUM
avameTtpom 3,0 mm.

MpumeyaHune —llocne MHOrokpaTHLIX UCMBITaHWA Npu Temnepatype 80 °C npoBepsAloT dopMy nNpobku
U3 NonuTeTpadTOPaTUNEHA, NOCKOMbLKY Npobka MOXeT AedopMUpoBaTLCs U He obecneunBaTb repMETULHOCTb;

— ra3oBoii 6lopeTkn (pUCYHOK 1), M3rOTOBNEHHOW M3 TPYOKM M3 BOPOCUIMKATHOrO CTEKNa HaPYKHbIM
ANameTpoM 7 MM C BbITPABIEHHON LIKanon (MM), CHabXXEHHOW CTEKMAHHBLIM KOHYCHbIM coeanHeHuem 10/19
G AnA COeAMHEHUSI C PEaKLMOHHOWM Kamepol, C 3anopHbIM KpaHOM D 1 Tpemsi CTEKNSIHHbIMKM LLAapoo6pasHbI-
MUK paclumpeHuamm A, B n C. é:lonm-la ObITb YCTAHOBMIEHA 3aBMCUMOCTb MEXAY NOKasaHuMeM LuKanbl (MM)
GlOpeTKN M BMECTUMOCTLIO (MM )

MpuMedyaHue — [OnNsS mMacen, CUbHO MOMMOLLAKOLIMX UMK BbISENSAOWMX a3, NPUMEHSAIOT rasosyto Gto-
peTKy Gonbluei BMECTUMOCTHU.

4.2 HarpeBaTtenbHOe YCTPONUCTBO

I'IpospaqHaﬂ MacnAaHaa 6aHF|, 3anofiIHeHHas CUTMKOHOBOW XKNOKOCTbIO, C TEPMOCTATUYECKUM KOHTPOMEM U CUCTe-
MO LIMPKYNALMK XKUAKOCTU ANA noafaepxaHua TemnepaTypsl 6aHu (80,0 + 0,5) °C. BaHio ocHalyaloT gepxaTensamu Ans
peaKkUMOHHON kaMepbl U rasoBoil BGropeTku.

2
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MpumeyaHwue —EcnuypoBeHb Macna nagaeT HUXKe ONPeaeneHHOro MMHMMYMa, HeoBX0AMMO
aBTOMAaTUYECKOE OTKITIOHMEHNE BLICOKOTO HANPs>KEHNS C MOMOLLLbIO aBapUiiHbIX BblknovaTenein. Ans OeicTpo-
ro oxnaxgeHus nocne ucnbltaHns 6aHio ocHaLaT IPAEKTUBHON LUMPKYNALMOHHON CUCTEMON OXnaxae-
HUA.

4.3 Mpo3payHbii 3aWUTHbIN 3KpaH

OKpaH, OCHALLEHHbIA aBapuiiHbIMKU GNOKMPOBOYHLIMU BbIKMIOYATENAMU, AfS 3aLUMThl onepaTtopa ot
BbICOKOTO HaMpshKeHUs!.

4.4 TpaHccopmaTop BbICOKOro HarnpsiKeHUs

TpaHcchopmaTop K ero perynupyiowlee obopyaoBaHue AOSHKHbI UMETb Takue pasmMepbl U KOHCTPYK-
Luto, 4TOOBI B LLENW NPU HANOMHEHHO PeakLMOHHO kamepe, NUK-GPakTop (OTHOLIEeHWE MakCUMankeHoro (nu-
KOBOrO) 3Ha4YeHUA K ero CpeaHeKBaapaTU4HOMY 3HAYEHUIO) UCMBLITATENBHOIO HanpsHXKEHWs He oTnuyancs
Gonee 4yeM Ha * 5 % OT Nuk-chakTopa CMHYCOMAANbHONM BOMHbI Npu HanpsbkeHum (10,0 £ 0,2) kB.

4.5 Tepmometp

TepmomeTp no6oro Tuna, o6ecnevmBatoLMin U3MepeHne TemnepaTypbl ¢ ToUHocTbO (80,0 £ 0,1) °C
(hanpumep, STL/0,1/60/85 no ctaHaapty [4]).

4.6 LUinpuy
CTEeKNAHHbIN Wnpuy BMECTUMOCTbIO 10 om®,
5 PeakTuBbl

5.1 Bogopoa ¢ cogepxaHuem kucrnopoga He Gonee 10 MM3IAM3 n cogepxaHueM Boabl He Gonee 2
|\/||\/|3/;|,M3 13 BannoHa ¢ ABYXCTYNEHYaTbIM PEAYKLUMOHHLIM KNanaHoM U TOYHbIM PerynsitopoM pacxoaa.

5.2 TexHu4yeckuin gubytundranar.

5.3 TexHudeckuin 1,1,1-TpuxnopoaTaH.

5.4 n-l'enTaH knacca J. g a.

5.5 CunukoHoBaga BakyyMHasa cmaska.

6 NogroroBka annaparypbl

n pumMedaHuUne— nOCKOﬂbe pacTBOpPUTENN MOTYT BINMUATH Ha ra3ocTONKOCTb N30NALUOHHBbIX XKUAKOCTER, He-
06XO,E|,I/IMO 4YTOGkI Mocne npoueaypbl O4UCTKKM KaMepbl HE OCTaBanocCb CreaoB paCTBOpI/ITeJ'IeVI.

6.1 CTeKnAHHYI0 KaMepy MPOMbIBAIOT BHYTPU M CHapyXu cHayana 1,1,1-TpuxnopostaHoM, 3aTeM H-
rentTaHom. 3aTem CHOBA 3anOIHAIOT KaMepy H-renTaHOM U OYMLLAIOT XKECTKOW LUETKOW M3 NOrMamMuaHoro
BOJTOKHA ANs yAaneHus OTNoXeHWn OT NpeAblayLLEero UCNbITaHUS.

LLleTkol MeHbLUEr0 pasmMepa OYMLLAIOT CUIIMKOHOBYKO CMAa3Ky C KOHYCO0Opa3HOro coeanmHenus G, cne-
AT 3a TeM, YToObl CMaska He nonana B kamepy. CHOBa NPOMLIBAIOT  H-reMTaHOM M CyLUaT MOTOKOM YMCTOro
CXKaToro Bo3ayxa.

MpoBepsAoT cepebpsHbIi ANEKTPOA U NOAKPALLMBAIOT NPU HEOBXOAUMOCTH.

6.2 OuuLLaloT NOMbI 3NEKTPOoA, NPOAYBas KanUNNSAPHYIO TPYOKY UMCTbIM CXKaTbiM BO3[1yXOM, CMbIBAIOT
Macno co BCero anektpoga 1,1,1-TpuxnopoaTaHoM, yaansas OTNOXEHUs nanupocHon Bymaromn.

MonupyoT NOBEPXHOCTb BHYTPEHHETO 3NEKTPOAA U3 HEPKABEIOLLEN CTanu MarepyaTbiM NONMpOBarb-
HbIM KPYrom; OCTOPOXHO yAansioT MONUpoBanbHOE CPeACTBO NanupocHon Oymarow, cmoueHHow 1,1,1-
TpuxnopostaHoM. CHOBa NpPOMbIBaOT cHayana 1,1,1-TpuxnopoaTaHoM, 3aTeM H-rentaHom. CyLwiaTt cTpyew
YMCTOrO CXKATOro BO34yXa M OKOHUATENMbHO CyLaT B CyLUMNbHOM Lukady npu Temnepartype 80 °C.

6.3 Ha nepenyckHoi KpaH D u cTaHAapTHOE KOHYCHOE coefuHeHne G HAHOCAT TOHKWIA CIIOW CUIUKO-
HOBOI BaKyyMHOW CMasku u coBupaloT peakuuoHHYI0 kaMepy u BI0peTKy, HO HE BCTaBNSIOT NEKTPOA B Ka-
Mepy.

6.4 HanonHstoT BlopeTky aAnbyTundTtanatom A0 NOMOBKHbI LLKATbI.

6.5 MpomMbIBAIOT LWINPUL, H-renTaHOM 1 NMPOAYBaIOT CTPYEN CXKaToro Bo3ayxa.



roCT P M3K 60628—2013

7 NpoBeaeHue ncnbiTaHUsA

7.1 dunbtpylor npubnusutenoHo 10 oM’ npobbl Macna u4epes npeABapuTENbHO MPOCYLLEHHYIO
unbTpoBanbHyio Oymary u 6bictpo esoasaT (5,0 + 0,1) oM’ Npo(PuNLTPOBAHHOIO Macna B CTEKNAHHYIO Ka-
Mepy LUNpULIEM ANs NOAKOXHBIX UHBEKLMNA.

7.2 Cnerka cMa3blBaloT NOAUTETPATOPITUNEHOBYIO NPOOKY SMEKTPoAa UCTLITYEMON XMAKOCTLIO (ANA
repMETUYHOCTU) M BCTABNAIOT 3NEKTPOA B Kamepy.

7.3 MpoeepsioT Temnepatypy 6aHu, koTopasi AormkHA obecneunBaTb NoaaepkaHue TeMmnepaTypbl BO
BPEMS UCMbITAHMA C TOYHOCTbIO (80,0 +£0,5) °C.

7.4 YcTaHaBNMBAIOT PEakUMOHHYIO KaMepy M ra3oByio DIOpeTKy B MacnsiHyio 6aHIO A0 YPOBHS, yKa3aH-
HOro Ha PUCYHKEe 1, U COEANHAIOT HAPYXKHBIW ANEKTPOA C 3a3€MNeHneM.

7.5 MoacoeanHAIOT NMHMKM BNyCKa W Bbinycka rasa. a3 BbIBOAAT 3a npeenbl 34aHWSA HEeNoCpeACTBEH-
HO NGO Yepe3 BLITSHKHON LKad).

7.6 3akpbiBaloT kKpaH D v OTKpbIBAIOT BEHTUNL E, Ana 6apb0TMPOBaHUSA HACLILLAIOLLErO rasa uyepes
UCNbITYyEMOE MaCO U XXUAKOCTb B BIOpETKE C MOCTOSIHHOW CKOPOCTbIO 3 AMM4 B TeueHue 60 MUH.

7.7 OTkpbiBalOT KpaH D u npoaorkalor 6apbOTUPOBAHME HACLILLAIOLIErO rasa 4yepes UCrnbiTyemoe
Macno eLe B Te4eHue 5 MuH.

7.8 MNocne 6ap6oTupoBaHuA B TevyeHue 65 MUH CHaYana 3akpbIBalOT BEHTUNb E, a 3aTtem kpaH D, ybe-
OUBLUUCH, YTO YPOBEHb XMAKOCTM B 060MX KONeHax BIopeTkn HaxX0AUTCSl HA OAUHAKOBOW BbICOTE.

7.9 NoacoeanHSAIOT NPOBOA BLICOKOrO HaNPSXKEHUA K LIEHTPanbHOMY 3MEKTpoay.

7.10 YcraHaBnuBaloT NPO3paYvHbiil 3aLLMTHLIA 9KpaH B HY)XKHOE MOSIOXKEHME U CHUMAIOT nokasaHus 61o-
peTKM MOCNe KOHTPONA TeMnepaTtypbl B 6aHe.

7.11 TopaloT BbICOKOE HanpspKeHne U yctaHaBnuealoT HanpsbkeHue 10 kB.

7.12 PeructpupyioT BpeMs U YPOBEHb XUAKOCTM NO Lukane BIopeTkn U NpoBepsIoT Yepes wenb Ana
HabnaeHUS Ha HaPY>KHOM 3MEKTPOAE HAa4arno peakuuy norrnoLeHns unu BbiieNeHus rasa.

7.13 Cnycta 10 MUH 3anUCbIBAIOT YPOBEHb XMAKOCTU NO LUKane OlopeTku.

7.14 Mocne ucnbiTaHua B TedeHue 120 MuH (npu yacrtote 50 Ny) mnu 100 muH (npu yactorte 60 Mu)
CHOBa 3anuCbIBalOT YPOBEHb >XUAKOCTK B OlIOpETKE, 3aTEM OTKIMIOYAIOT BLICOKOE HanpshkeHue.

8 BbluncneHusn

BbIUMCNAIOT CKMOHHOCTL MAacrna K NOrMOLEHNUIO MU BbIAENEHUIO ra3a B NPUCYTCTBUM BOAOPOAA NO
cneaywuien popmyne
(B -B,)K
_ 130 (uau110) 10
G= ; > m

roe G — ra3oCTonKoCTb, MMS/MVIH;
Biagwnn 110) — NOKasaHue Lwkansl 6iopetkn yepes 130 (Mnu 110) MUH UCALITAHUA, MM;
Bio — nokasaHue wkansl 610peTkn yepes 10 MUH UCNBITAHUA, MM;
K — nocTosiHHas BopeTku, MM3/MM OIOPETKM;
t — BpeMS UCTIbITAHUS, MUH:
t=130-10 =120 muH (npu 4yactoTte 50 'L);
t=110-10 =100 muH (npu 4yactoTte 60 L).
3HaueHue rasocToiikocT G 6yaeT NonoXuTenbHbIM, €CNKU a3 BblAENAETCA, UMK OTpULaTeNbHbIM, €C-
N1 ra3 nornoLaeTcs.

9 KonnuyectBo UCNbITaHUNA

MpoBoasAT ABa NOCNEeA0BATENbHbIX UCTLITAHMS.

10 MpoTokon ucnbiTaHUmn

MpOTOKON MCMbITAHMII AOMKEH CoaepKaTh:

CCbISIKY Ha HACTOALWMI CTaHaapT, MeToa A;

rasoCToMKOCTb (MMS/MMH), cpeaHeapudmMeTmyeckoe 3HadeHne nocnegoBaTeNbHbIX UCNbITAHWUI;

UCMbITATENBHOE HaNPSKEHUE;
YacToTy UCNbITATENLHOIO HanpsxkeHua (50 unu 60 y);
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TemnepaTypy WUCNbITaHus;
NPOAO/MKUTENLHOCTb UCMbITAHUS;
rasoBylo cpegy.

11 Npeun3noHHOCTb. NOBTOPAEMOCTb (CXOAUMOCTb)

PacxoxaeHne mexay ABYMS pe3ynbTaTaMy UCMNbITAHWIA, NOMYYEHHBIMU OAHUM U TEM XEe OnepaTopoMm
Ha 04HOM M TOM e 060pyA0BaHUN NPY MOCTOSHHbIX YCOBUAX 3KC-NayaTauMM Ha WAEHTUYHOM UCMbITYEMOM
MaTepuane B TeYeHWe ANUTE/IbHOT0 BPEMEHW NPU HOPMaslbHOM W NPaBWU/IbHOM BbIMO/IHEHUM MeToAa WCMbI-
TaHusa, moxeT npesbiwartb (0,30 + 0,26|G|), rae |G| - abconoTHoe cpefHeapudMeTMyeckoe 3HayeHue pe-
3y/NbTaTOB Noc/fefoBaTesbHbIX UCNbITAHN (MM3MUH), TOIBKO B OAHOM Cfy4yae u3 ABajuaTu.

MpnmevaHne - Pesynbrarbl, MOJyYEHHbIE NPU WCMbITAHUM Maces, SABNALWUXCA NPaKTUYECKN Heit-
TpaJibHbIMW, Takom NOBTOPAEMOCTN HE AOCTUraroT.

3 4

A, B, C - wapoo6pa3Hble pacliupeHns cTekNsHHOW Tpy6ku; D nepenyckHoil kpaH; E - uronbyaThblii BEHTUNb; G - KOHycHOe
cTeknsiHHoe coeanHeHune 10/19 (no cTaHaapTy [3]); 1- BHEWHN 3N1eKTPOA; 2 - YPOBEHb XMAKOCT MW B MacnaHoi 6axHe; 3 nogaya
rasa; 4 - K armociepe; 5 6 npospayHas TpyGka HapyXHbIM AnamMeTpPoOM 7 MM U BHYTpPEHHUM gnamMeTpom 5wmm (no cTaHpapTy

T

PucyHok 1- Cxema peakuMOHHO Kamepbl 1 ra3oBoii 6iopeTkn B cbope
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1- KOHyCHOe coepuHeHue 24/29 (no cTal
anavmeTpom (18,0 O,

PucyHok 2 - CTeknsHHasa kamepa W BHYTPEHHUI (BbICOKOBOJbTHbIN) 3M1EKTPOL,
Yactb 3. MeTog B

12 CywHOCTb MeTOAa

Hactoswmii mMeton onpepensieT XapakTepUCTUKM Fa30CTOMKOCTM W30MSLMOHHON XWAKOCTU C npej-
CTaB/IEHWEM Pe3y/bTaToB B BUAe U3MEHeHNs obbema rasa nocse yCTaHOB/IEHHONO BPEMEHW WUCMbITaHUSA.

lMocne ocylweHUss WM HacbIWeHNa a30oTOM W30/IALUMOHHYI0 XUOKOCTb M a30THYH MNOAYLIKY Hah XUaKo-
CTbl0 B YCTAHOB/IEHHOV Kamepe MoABepratT BO3AEeNCTBUIO paAvasibHO HanpaB/EeHHOro 3/1eKTPUYECKOro no-
NS Npy criefyoLWmnX yCroBusax:

HanpshkeHne — 12 kB;

yactota — 50 v 60 Iy,

Temnepatypa — 80 °C;

NPOAO/HKNTENbHOCTL UcnbiTaHna — 184 npu 50 'y wan 15 4 npu 60 Ty,

OfHOl U3 BaXXHEMLINX XapakTepucTMK PeakLMOHHOW Kamepbl SBASIETCA OrpaHWyeHHblli 06beM rasa,
KOHTaKTUPYIOLLEro C XWAKOCTbI. B CBA3W C 3TUM rasbl, BbIAENAOWMECHA HA paHHUX cTagusax onpejeneHus

6
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ra3oCTOMKOCTM, MOFYT 3HAUUTENbHO U3MEHUTb XMMUUECKYI0 NPUpOAY razoBoi dasbl U BNAMUATL KaK HA CKO-
pOCTb, TaK U Ha pe3ynbTaT peakuuii Ha rpaHuLe pasaerna Macro — ras.

Konn4ecTBO BbIAENEHHOrO MNKM MOIMOLWEHHOro rasa onpeaensatlnT no HatniaaembiM U3MEHEHUSM
o6bema rasa.

13 Annaparypa

13.1 PeakunoHHas kamepa 1 6ropeTka B coope

PeakuuoHHas kamepa npuBeAeHa Ha PUCYHKE 3, pa3Mepbl PeakLMOHHON Kamepbl U BHYTPEHHETO 3MeK-
TpoAa npuBeaeHbl HA PUCYHKax 4 u 5.

13.1.1 Kamepa u3 6opocunukatHoro crekna (pUCYHOK 4) C AUINEKTPUYECKON NPOHULAEMOCTbIO 5,0 +
0,2 npu yactoTe 50 'y n Temnepatype 80 °C co cneayloLLyMM pasmepamu:

anvHa Tpyoku — (180 £ 1) mm;

BHYTPEHHUI gnameTp Tpybkn — (16,00 £ 0,02) mm;

Hapy>Hblil guametp Tpy6ku — (20,80 + 0,02) mm.

BHYTPEHHIO MOBEPXHOCTb OMNMAaBAAKT, HAPYXHYIO NOBEPXHOCTb WANMYIOT U NONAMPYIOT HA CTaHke.
CHuay Tpybka OCHalLleHa MeXaHU4Yecku MONMPOBAHHOWM OMTUYECKU YMCTOWM MIOCKOW NNACTUHKOMW, W3roTOB-
NEHHOW U3 CTEKNa TOro e CoCTara, YTo u Tpyoka, TonwmHon (6,0 + 0,1) MM, NPUNNABNEHHOW NEepneHanKy-
NSAPHO K OCK TPYyOKM.

KoHueBas nnacTuHka UMEeT LIEeHTPUPYIOLLMIA KOHYCHBIN Na3 ¢ OCHOBAHMEM 4 MM U YrnOM Npu BEpLUK-
He KoHyca 90 °.

OTKpbITbI KOHeL, Tpybku umeet HeGonbLUOK 06040k B hopMme Banuka.

13.1.2 HapyxHbIil 3NeKTPOA BbICOKOrO HaNPSHKEHUS BbIMONIHEH U3 anOMUHMEBON hONbIM TONLUWHOMN
0,1 MM 1 WKpuHO 110 MM.

donbry o6opaymBatoT BOKPYr TpyOKu Tak, YTO €€ Kpail HaxoAuTCS Ha OJHOM YPOBHE C KPaeM KOHLe-
BOW NNacTUHKWU, U 3aKpennsaoT nodbiM ya0OHEIM CNOCOGOM (Hanpumep, ¢ NOMOLLBIO KNEWKON MNnacTMKOBOW
NEHTbI).

Beicokoe HanpshkeHue Ha Ponbry noAarT ¢ MOMOLLLIO MEAHOro NPOoBOAA B CBUHLOBOW OMNeTke C 3a-
JKUMHOW KNEeMMOIN Ha KOHLE.

13.1.3 Pa3mepbl BHYTPEHHEro (3a3eMSEHHOr0) 9MeKTpoAa, U3rOoTOBIEHHOIO U3 aBTOMATHOW CTanu,
06paboTaHHOro U OTNONUPOBAHHOIO HA CTaHKe, MPUBEAEHbI HA PUCYHKE 5.

BepxHasi NOBEPXHOCTL 3MekTpoda WUMEET BbICTYNAKOLWMIA LIEHTPUPYIOLLUIA KOHYC AUaMeTPOM OCHOBA-
HUs 4 MM 1 yrnom npu sBeplumHe 90 °. BepLunHa KOHyCa Crnerka ckpyrneHa.

Bce KpoMKu crerka CKpyrieHbl, NMOBEPXHOCTb 3MIEKTPOAA HE AOJDKHA MMETb 3ayCEHLUEB, LlapanuH unu
TpewmH. OBpaLlaTbCs C 3MEKTPOAOM CnedyeT OMeHb OCTOPOXHO, €r0 NOMELLAIOT TOMbKO HA NOBEPXHOCTH,
NOKpbITble PUNLTPOBANBHON BymMaron.

AnA repMeTnsaunn peakunoHHOW KaMepbl UCNONb3YIOT YNMOTHUTENbHBIE KOMbLA, U3rOTOBNEHHbIE U3
noAxoAsILLEro CTOMKOro marepuana BHyTPEHHUM agnameTpom 11,3 MM U TONLMHON 2,4 MM.

3nekTpoa 3a3eMnsaT ¢ NOMOLLBI0 MEAHOr0 NPOBOAA B CBUHLIOBOM OMMETKe C 3aXUMHOW KNeMMOW Ha
KOHLLE.

MpumeyaHune —MNcnonb3yloT XONOAHOTAHYTYIO aBTOMAaTHYIO CTallb CO CIeflylOLUM CofepXaHUem neru-
pytoLmx komnoHeHToB: C — He Bonee 0,13 %, Si — He Gonee 0,05 %, P — He 6enee 0,1 %, Mn —0o7 0,6 % 80 1,2 %, S —
070,18 % 70 0,25 %.

13.1.4 Ma3oBas 6l0peTka BMECTUMOCTbIO 20 cM® C BLITPABNEHHOI LLKANOi C LieHoi aenenus 0,1 oM’
BHELWHUM guameTpom 13 MM U BHyTpeHHUM auametpom (11,0 £ 0,5) Mm.

13.1.5 CoeauHUTENbHBIN LUNAHT U3 NPOYHOro rMbkoro matepuana (NpeanoyvTUTENbLHO U3 chroponna-
cTa) AN CoOeAMHEHUS1 BHYTPEHHETO 3NeKTpoaa ¢ ra3oBow GlopeTKoMu:

AnnHon 150 mm;

BHYTPEHHUM AUAMETPOM 6 MM;

TOSLLMHOWN CTEHKN 2 MM.

13.1.6 KanunnapHaa nonuatuneHosas Tpybka Ana noBoAa UCNbLITATENbHOIO rasa (a3ora) B CTEKNSH-
HYIO PEaKLMOHHYIO KaMepy:

anvHon 750 mm;

BHYTPEHHUM AnameTpom 0,4 mm;

Hapy>XHbIM AuameTpom 1,1 Mm.

13.1.7 CTeKnsHHbINA LWNPUL BMECTUMOCTLIO 5 om’.
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1 UeHTpPUPYLOLNI KOHYC; 2 CTEeKNAHHasA peakunoHHas kamepa; 3 HapyXHblil anekTpoa (donbra Al); 4 BHYTpPEHHUIA
37eKTpoA; 5 rasoBblii kapMaH; 6 ypoBeHb Macna; 7 npob6a macna; 8 6lopeTka; 9 yNAOTHUTENbHbIE KOMbLUA; 10  MacnsHblii
KaHan; 11 - coeAvHUTenbHas Tpy6ka

PucyHok 3 - PeakuvoHHas kamepa v rasoBasi 6lopeTka B c6ope

13.1.8 JepxaTenb — wratme (PUCYHOK 6), M3rOTOBMEHHbIA U3 MHOFOC/OWHOW Gymarn, NpoK/IeeHHoM
CUHTETUYECKO CMOMOW, CKpenseHHbI NoTaliHbIMU MONMaMUAHBIMU BUHTAMW WM NOAUMeETUIMeTakpunar-

HOIi CMOJI0, ANSt KPEN/IeHN peakuNoHHON Kamepbl:

a) BO Bpems 3anofIHeHWs BCeil YCTaHOBKM B NEepPeBEPHYTOM MOMNOXEHUN;

b) BO BPEMS WCMNbITAHNSA B HOPMa/lbHOM MOJIOXEHWUN B MacnsiHOW 6aHe.

[JepxaTenb ocHalalT HanNpPaBASOLWMMN U 3/1aCTUYHBIMU NPUCNOCOGNEHUSIMU AN1S1 YCTAaHOBKU peak-
LIMOHHON Kamepbl, NOANPYXUHEHHOW YNOPHOI NAacTUHON 1 CTOMOPOM, ANSA YAEPXMBAHUA Kamepbl B HY>XXHOM
NOMOXEHUN, & TaKKe HanNpPaBMALWMMUN U THE3JAMW A1 BbICOKOBOJIbTHBIX U 3a3€MASOLWMX NPoBOAOB. KOH-
CTPYKUMA Aepxatens A0/HKHA Bblaepxusatb HanpskeHne 20 KB mexzy TOUKaMu BbICOKOTO HanpsKeHus u
3a3emeHus.

13.2 HarpeBaTe/sibHOe YCTPOIACTBO
TpeboBaHuA K HarpeBaTe/lbHOMY YCTPOICTBY NpuBefeHbl B 4.2.

13.3 Mpo3payHblil 3alUTHbIN 3KpaH
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TpeboBaHUA K 3alMTHOMY 3KpaHy npuBegeHbl B 4.3.
13.4 TpaHcdopmMaTop BbICOKOrO HamnpshKeHus
TpaHcchopmaTop U perynupyloliee obopyaoBaHue [O/MKHbI MUMETb Takue pasmepbl W KOHCTPYKLUMIO,
4TO6bI B LIENn Npy HamnoSIHEHHOW peakLOHHON kamepe NUK-thakTop MCMbITaTeNbHOIO HanpshKeHus [oTHoLe-

HMWe MakCcHMaibHOro (MMKOBOr0) 3HAYEHUs K ero cpefHeksafpaTUYHOMY 3HaYeHUo] He oTamnyasnca 6ornee
Yyem Ha = 5 % OT nuk-thakTopa CMHYycoMAabHOM BOSHbI NpU HanpsbkeHun (12,00 + 0,24) kB.

1- HapyXHblii 31eKTPoA; 2 - peakymoHHas kamepa

PucyHok 4 - PeakunoHHas kamepa
13.5 TepmowmeTp

TepmomeTp N06oro Tuna, obecneunsBarLwmnini n3mepeHne TemnepaTypbl ¢ To4HocTblo (80,0 £0,1) °C
(Hanpumep, STL/0,1/60/85 no ctaHgapTy [4]).

14 PeaKTuBbl

14.1 TexHunyeckmin 1,1,1-TpMx10poO3TaH.
14.2 H-l'enTaH, knacca 4. 4. a.
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14.3 A30T C cogepxaHuem kucriopoga He 6onee 10 mMm3am3 u copepxasomwv He Gonee 2
Mm3Igm3 M3 6ansioHa ¢ ABYXCTyneH4YaTbiM peAyKTOpOM M TOUYHbIM PerynsaTopoM pacxoja.

1- BHYTPEHHW 3NeKTpog; 2- OTMeTKa 3anofiHeHns; 3  ynnoTHUTE/NbHbIE KO/bLA BHEWHUM AnaMeTpom 16,1 MM u
BHYTpPeHHUM anameTpoMm 11,3 mm; 4 pucneHas noBepxHOCTb

PuCyHOK 5 - BHYTPEHHWIA 3NEKTPOL,

15 MoaroToBKa annapartypbl

MpumeuaHue —OCKobKY PAaCTBOPUTENM MOTYT B/IMATL HA ra30CTOMKOCTb U30MSILMOHHBIX XMAKOCTEN, He-
06X0AMMO, UTOBbI NOC/e MPOLEAYPbl OUNCTKM KaMepbl He OCTABasIoCh CIEA0B PACTBOPUTESEN.

15.1 Pa3bupatoT peakLMOHHY Kamepy 1 B1opeTky.

15.2 CTeKnAHHY0 KaMepy, BHYTPEHHWIA 31eKTpog, ra3oByt0 GHOPETKY M COeAMHUTENbHYI0 TPYOKYy CHa-
yana npoMbIBalOT BHYTPU U CHapyxu 1,1,1-TpUxnopoaTaHoM, 3aTeM H-renTaHoM.

Ana ypaneHna napaduHUCTbIX OTAIOXKEHWI OT npeablaylwiero MUCnbiTaHWs BHYTPEHHIOK MNOBEPXHOCTb
KaMepbl YNCTAT XECTKOW LUETKOW U3 NoaMamMuAHOro BOJSIOKHA. MOBEPXHOCTb BHYTPEHHEro 3/1eKTpoga nepuo-
AMYecKM MONUpYT cneumanbHbiM NONANPOBasbHBIM BELLECTBOM, @ 3aTeM NPOTUPA0T nanupocHol Gymaroi,
CcMoueHHoli 1,1,1-TpUX/I0pO3TaHOM.

CHoBa ononackusaT 1,1,1-TpUx/I0pO3TAHOM, 3aTEM H-TENTaHOM.

MpopayBaloT CTPyei YMCTOro CXKaToro BO3Ayxa W OKOHYaTeslbHO CyllaT B CYLUWIbHOM Likady npu Tem-
nepatype 80 °C.

15.3 OnonackuBarT LWNPUL, H-TENTAHOM K CyLUaT CTPyeli YNCTOro CXaroro Bosgyxa.

10
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1- 3aXUMbl 6l0pPeTKU; 2 - NOANPYXUHEHHAS YNOPHAN NNacTUHA; 3 - BHYTPEHHAS BTY/Ka CO WWTUHTOM; 4 - BCTaBHOI ynop ¢
nasom

PucyHok 6 - [lepxaTenb-lTaTuB, U3rOTOB/IEHHbIA N3 MHOTOCNOHON Gymarn, NPOKJIEEHHON CUHTETUYECKON
CMOJI0li, CKpPeneHHbl NoTaliHbIMW NOMaMUAHLIMA BUHTaAMM

16 NpoBegeHne ncnbliTaHNA (PUCYHOK 7)

16.1 O6opaunBaloT BbICOKOBO/bTHbIV 3/1E€KTPOA BOKPYr peakuMOHHON Kamepbl U 3akpennstT noaxo-
ASWen KNekon NeHTOW. DNekTpos AO/MKEH MNAOTHO OXBaTbiBaTb CTEKASHHYK TPyO6Ky, BEPXHWUIA Kpai ero
[O/KEH OblTb HA OAHOM YPOBHE C BEPXHUM KpaeM KOHLEBOW MIACTUHKN Kamepbl.

16.2 MNMomeLanT peakuMOHHYI KaMepy B AepXaTeflb BEPTUKA/IbHO OTKPbITbIM KOHLOM BBEPX.

16.3 MNpuKpennsT CoeANHUTENbHbIN LWNAHT K ra3oBO/ GlOpeTke U BHYTPEHHEMY 3/1IeKTPOAY U 3aXu-
MalT KONbLUEBLIMU 3aXKMMaMMU.

BcTaBnaoT kanunnapHyo TpyoKy B 610peTKy M NpOTankuBatoT ee, Noka oHa He

BbICTYNUT U3 Mac/IoNpoBOAHON TPpyOKMN BHYTPEHHEro anekTpoja.

16.4 dunbTpytoT npuMepHo 50 cm3 Npobbl Macna 4yepes npefBapuTenbHO MNPOCYLUEHHY (UAbTPO-
BasibHY0 Bymary un cpasy BBoAAaT 20 cM3 0T(hMALTPOBAHHOIO Mac/na B PeakuMOHHYI0 kamepy.

16.5 OCTOPOXHO BCTaBNAT BHYTPEHHWUI 3/1eKTPOA A0 KOHLEBOW MAacTUHKM TPyOKM Takum obpasom,
4yTO6bI Macno MeAsIeHHO NOAHMMAsOCh N0 Mac/onpoBOAHOW Tpybke BHYTPEHHEro 3anekTpofa U coefuHu-
Te/IbHOMY LUJIaHTy B GIOPETKY.

KanunnapHasa Tpy6ka (16.3) gomkHa fOX0AUTb A0 AHA PeakLMOHHOW Kamepbl.

3axumaloT rasosylo 60peTKy B LWTaTuMBe, Tak YTobbl BCA KOHCTPYKUMA Haxofunacb B BEPTUKa/IbHOM
MOMOXeHNN ¢ BIOPETKO HaBEPXY M KAMEPOW 1 3/ekTpogamu BHU3Y. 3aTeMm LWnpuuem Ao6aBnsioT B 6IOpeTKy
5 cmM30ThnAbTPOBAHHOIO Macna.

16.6 CoefMHAIOT CBO6OAHbIV KOHeL, KanunisapHoi Tpy6ku c nuHuen nogauum asota. Mepep aTvm Tuia-
Te/IbHO MPOAYBalOT COEANHUTENLHYIO JIMHUIO a30TOM.

16.7 HacbllwalT Mac/io CyxMM a3oTOM CO CKOpPOCTbio 3 AM3Y B TedyeHne 14 npum KOMHaTHOW Temnepa-
Type. locne 3Toro npekpawjarT nogavyy asoTa W OCTOPOXHO yAansalT Ny3blpbkyM a3oTa, OCTaBLUMECH B pe-
aKLUMOHHOI Kamepe, Mac/0NpoBOAHON TPybKe 1 COeANHUTENIbHOM LWNaHre, nytTeM HeoAHOKPATHOro chaB/u-
BaHUSA COeAVHUTENIbHOTO LWNaHra.

16.8 CHuMatoT 6lopeTKy C WTaTnBa, He OTCOEANHAS WAaHrM nojadyn asora.
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3aKkpennsaT peakUuUOHHYI0 KaMepy C BHYTPEHHUM 9NEKTPOAOM B AepXKaTene ¢ NoMOLLbO cTonopa U
3aTeM NepeBopayunBaloT Aepxarenb, yaepkueas GlopeTky B BEPTUKANbHOM MonoxeHun. 3akpennsaoT Oto-
peTKy B Aepxarerne.

16.9 PernctpupyioT ypoBeHb XUAKOCTU B BIOpeTKe.

BBoAAT 3 cM® a30Ta HENoCPeACTBEHHO OT NMUHWM noAauu a3oTa yepes KanunnsapHyo Tpybky B peak-
LIMOHHYIO KamMepy, 3anucbiBasl BBEAEHHbIN 0OLEM NO NOKa3aHUIO LKanbl GIOpeTKu.

YaansaioT KanunnspHyo Tpyoky.

16.10 CoeanHA0T MeaHbIMU NPOBOAAMM B OMNNETKE BbICOKOBOMBLTHOE rHE340 (Ha AepkaTene) C BbICO-
KOBOSbTHbLIM 3MIEKTPOAOM, a rHe3lo 3aseMneHus (Ha gepxartene) ¢ TpyOKoW BHYTPEHHErO anekTpoaa u 3a-
KPEnnawT 3MEKTPOA B HY>KHOM MOSOXEHUH.

16.11 MomewwatoT cobpaHHyI0 YCTAHOBKY B MacssiHyt0 6aHi0 npu KOMHaTHON Temnepatype (CM. npu-
MedaHue), NOBbILAT TeMNepaTypy B TedeHue npumepHo 1y go (80,0 £0,5) °C.

MpumedyaHue —He cnegyeT NnoMeLaTe UCTbITATENBHYIO YCTAaHOBKY Cpasy B ropsdyto 6aHto Bo nsbexa-
HUe paspyLUeHns cTeKna.

16.12 MpumepHo B TeyeHue 1 4 nocne AOCTUXKEHUS TEMNEPATYPbl UCTILITAHUS, €CIU HE OTMEYEHO U3-
MEHEeHMe ypOBHA Macna, 3annucbiBaloT ypoBeHb Macna B OlopeTke [a (CM3); Bpems fy.

MoAakmnoyaloT BEICOKOBOMBTHBIA U 3a3eMNSAIOWNIA NPoBoOAA.

MomMeLalroT Ha MEeCTO 3alUMTHBLIA SKpaH U noaaloT HanpsbkeHue 12 kB.

16.13 Cnycta 18 4 (npm yacrote 50 'u) unu 15 4 (npu yacrore 60 'y) CHOBa 3aNUCLIBAIOT YPOBEHb
XUAKOCTU B BlopeTke (b CM Bpems f;).

16.14 OTKMIOYAOT HaMNpsHKEHWe, BLIKMIOYAIOT HarpeBaTenb U BKAKOYAIOT LIMPKYNALMOHHYIO CUCTEMY
OXMaXAEHUSA.

16.15 YcTaHOBKY HE M3BMEKAKOT U3 MacnsaHON GaHu, NoKa OHA He OCTbIHET A0 TemnepaTypbl Hwke 40
°C.

MpumMmedyaHwue —BousbexaHne paspylweHUsa cTekna He crneayeT U3BreKaTb UCMBITATENbHYIO YCTaHOBKY
13 ropsiveit 6aHm.

17 BbluncrneHue pesynbraroB

Bbl4MCNAIOT ra3ocTOMKOCTL Macna B NPUCYTCTBMM a30Ta No cbopmyne

a—bp)—— 2
=(a-b) 1 01 3 ¥4
roe G — ra3oCToNKOCTb Macna, cM>;
a — noKkasaHue no LwKkane GIOpeTKU B Hayarne UCAbITAHUS, CM°;
b — nokasaHue no LUKane GIOpeTKN B KOHLIE UCTILITAHUS, CM;
p — nokasaHue 6apometpa, kMa.
3HayeHne G ABNSAETCA NOMNOXKMTENBHLIM MPY BLIAENEHWUN ra3a u OTPULATENbHLIM NPU NOFMOLLEHUN ra-
3a.

Mpumewya Hune - YCTaHOBMEHHbI 06beM Kamepbl, NogBepraemoi BO3AeiCTBUIO HanpshkeHwsl, paseH

I‘IpI/I6J'IM3I/ITeJ'IbHO 10 cM. COOTBETCTBEHHO pesyneTaThl UCnbITaHMsa MoryT konebatbes oT MuHyc 3,0 cm® o nntoc 7,0
oM’
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A 3anonHeHue peakuMOHHON kamepbl Npo6oli macna (ypoBeHb 3anonHeHns); B - BBegeHne BHyTpPeHHero anekTpoga (c
COEIMHUT e/IbHbIM LWaHroM, 6lopeTKoi 1 kKanunnapHoii Tpy6koil); C  HacbllweHne ucnblTaTenbHbiM rasom; D  nepesBepThbiBaHue
fepxXaTens BBepX Horamu (nosioxeHue npu ucnelTanun); E  nogava ncnbiTaTeNbHOro rasa yepes KanunnspHyl Tpyoky; F
pasmMelieHne UCNblTaTeNbHON yCTaHOBKM B Mac/saHoii 6aHe, nojgadya HanpsxxeHus; 1 cTeknsHHaA peakuMoHHas kamepa; 2
UcnblTyeMoe Macno; 3 BHYTPEHHW aneKkTpoa; 4 CcoeAnHUTenbHas Tpybka; 5 GlopeTka; 6 kanunnspHas Tpyb6ka; 7
noAnNpyXuHeHHaa ynopHasa nnacTuHa; 8 cTonop; 9 gepxaTenb; 10 HapyxXHblii anekTpog; 11 - nogava rasa; 12
ncnblTaTenbHbI ra3; 13 BbICOKOBONbTHbIE NpoBoAa; 14 3asemneHue; 15 macnaHas 6aHs

PucyHok 7 - Cxema nocniefoBaTeflbHOCTU MOATOTOBKM K MCMbITAHWUIO (PUCYHOK MpefcTaB/eH He B
mMacwTtabe)

18 KonnyecTtBO UCNbITaHUN
HDOBOAHT ABa nocnepanoBaTesibHbIX UCNbITaAHNA.

19 MpoTOKON UCMbITAHWIA

MpoTOKON UCNbITAHWI QOMKEH COAEpPXaTh:

CCbIfIKy Ha HacTosAwwmi cTtaHaapT, meToq B;

rasocToiikocTb (cM3, cpegHeapudMeTMyeCcKoe 3HaYeHne nocnefoBaTeibHbIX UCNbITAHWIA;
ncnbiTaTenbHOe HanpsXXeHue;

yacTtoTty ucnbitaHusa (50 wam 60 Iw);

TeMmnepaTypy UCMbITaHNS;

NPOAO/IKNTENBHOCTb UCMbITAHUS;

rasoBylo cpegy.

20 MNMpeyn3noHHOCTb

3HaueHns Npeun3noHHOCTM HeAOoCTaTOUYHO onpefesneHbl, 0AHAKO MOXHO MCMNONb30BaTh chegylouime
3HauYeHus A4N9 OUEHKU NPUEMIeMOCTU Pe3y/bTaToB.

MoBTOpPsiEMOCTb (CXOAUMOCTL). PacxoxaeHue Mexay ABYMs pesynbTaTaMu UCMbITAHWIA, NOMy4YeH-
HbIMW OZHMUM W TEM e onepaTopoM Ha OAHOM W TOM e 060pYAOBAHUKU NPU MOCTOSIHHbLIX YC/TOBUSIX 3KC-
nayaTauuy Ha UAEHTUYHOM WCMbITYEMOM MaTepuane B TeYeHue ASIMTENIbHOT0 BPeMEHU NpU HOPMasibHOM U
NpaBuLHOM BbIMOMIHEHUM METOAa WCMbITAHUS, MOXeT npeBbilwaTk 0,5 CM3TOMbKO B OfHOM cflyyae W3 ABa-
auatm

Bocnpon3BognMOCTb. PacxoxaeHne Mexay ABYMS He3aBUCUMbIMU pesy/bTaTaMu WUCMNbITaHus, no-
NYYEHHbIMW pasHbIMW onepaTtopaMu, paboTalWUMKY B pasHbiX NabopaTopusax, Npu MOCTOSAHHbLIX YCNOBUAX
aKcnayatauum Ha WAEHTUYHOM MCMNbITYEMOM MaTepuasnie B TeYeHUe A/IMTEeNIbHOro BPEMEHW Npu HopMaslb-
HOM M NPaBWU/IbHOM BbINOMIHEHUM MeTofa WCMbITAHUS, MOXEeT MpeBbiWaTb 1 CM3TO/MLKO B OHOM C/yyae U3
asaauaTi.
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Bubnuorpadus

[1] ISO 4803:1978 Laboratory glassware - Borosilicate glass tubing, 1st ed.

[2 ISO 683-13:1986 Heat-treatable steels, alloy steels and free-cutting steels — Part 13:
Wrought stainless steels

[3] ISO 383:1976 Laboratory glassware; Interchangeable conical ground joints

[4] ISO 653:1980 Long solid-stem thermometers for precision use

YK 621.315.612:006.354 MKC 17.220.99; 29.040.10
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