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MpeaucnoBune

Llenn 1 npuHuunbl ctaHaapTu3auuu B Poccuiickoin degepauum ycraHosneHsl deaepanbHbiM 3aK0-
HOM OT 27 gekabps 2002 r. Ne 184-d3 «O TeXHU4YECKOM perynupoBaHuuy, a npasuna NpuMEeHeHus Hauuo-
HanbHbIX cTaHgapToB Poccurickon ®epepauuu — FOCT P 1.0 — 2004 «Ctangaptusauus B Poccunckon de-
aepaummn. OCHOBHbIE MOMOXEHUA»

CBeneHuns o ctaHpaprte

1 MOArOTOBJIEH ®eaeparnbHbiM rocyaapCTBEHHLIM YHUTAPHLIM NpeanpustueM «Bcepoccuiickum
Hay4yHO-nccneaoBaTenbCKMI LEHTP cTaHaapTu3auum, uHdopMauum U ceptudpukalmm Cbipbsi, MaTepuarnos U
BewectB» (PIryrn «BHNLUCMB») Ha 0OCHOBE ayTEHTUMYHOro NnepeBoja Ha PYCCKUM A3bIK YKA3aHHOIO B NYHKTE
4 cTtaHpapTa, KOTopbIi BbinonHeH $ryrn « CTAHOAPTUH®OPM»

2 BHECEH degeparbHbiM areHTCTBOM M0 TEXHUYECKOMY PEryrimpoBaHuio U METPOSIormm

3 YTBEPXOEH W BBEOEH B AENCTBWE Mpukasom deaepanbHOro areHTCTBa N0 TEXHUYECKOMY
perynupoBaHuio u metponorun ot 18 mona 2013 r. Ne 387-ct

4 Hacroawwmi cTaHgapT MAEHTUMYEH MexayHapoaHoMmy crtaHaapty MOK 61620:1998 «U3onaumon-
Hble XUAKOCTM. OnpeaeneHne TaHreHca yrna AudnekTpu4eckux notepb U3MEpPEHUeM 3NeKTPUYECKO npo-
BOAMMOCTHU U emkocTu. MeToa ucnbitanusy» (IEC 61620:1998 «Insulating liquids — Determination of dielectric
dissipation factor by measurement of the conductance and capacitance — Test methody).

HanmeHoBaHWe HaCTOALLEro cTaHgapTa M3MEHEHO OTHOCUTENbHO HAMMEHOBAHUA YKAa3aHHOIO CTaH-
aaprta ans npusegeHua B coorsetctaue ¢ FTOCT P 1.5 — 2004 (noapasaen 3.5).

Mpn NpuMEHEHUM HaCTOALLEero cTaHaapTa pekoMeHayeTcsl UCNoNb30BaTh BMECTO CCbINMOYHBLIX MEX-
JyHapoAHbIX CTAHAAPTOB COOTBETCTBYIOLUME UM HauuoHanbHble cTaHaapTel Poccuiickon deaepauuu, cee-
[JEeHNs 0 KOTOPbIX NPUBEAEHbI B AOMONHUTENBHOM MPUMoXeHun OA

5 BBEJEH BMNEPBbIE

UHpopmayus 06 UBMEHEHUSX K Hacmosawemy cmaHd0apmy nybnukyemcs 6 exe200H0 u3dasaemMoM
UHGhOpMaUUOHHOM yKasamene «HayuoHaneHble cmaHdapmbi», @ meKem u3MeHeHull U rnornpaeok — e exe-
meca4YHo usdasaeMoM UHGhOPMAUUOHHOM yKasamene «HayuoHanebHble cmaHdapmbi». B cryyae nepe-
cMompa (3ameHbl) unu OmmMeHbl Hacmosaweeo cmaHO0apma coomeemcmeyloujee ysedomneHue 6ydem
onybnuKkosaHo 8 exemecsHHo uzdasaeMoM UHGOPMaUUOHHOM yKka3amerne «HayuoHarnbHbie cmaHO0apmbiy.
Coomesemcemeyrowjas UHopmayus, yeedomreHue U mekcmbl paamewaomes maKxe 6 UHGhoOpMayuoHHOU
cucmeme obujez0 nonb308aHus — Ha oguyuansHoM calime ®edepanbHO20 azeHmemea o MexHU4eCcKoMy
peaynuposaHuio U MempoJsioeuu 8 cemu YInmepHem

© Crangaptundopm, 2013
Hacroawumin crangapt He MoXeT ObITb NOMHOCTLIO UMM YAaCTMYHO BOCMPOU3BEAEH, TUPAXUPOBAH U pacnpo-
CTpaHeH B KavecTse odmLUManLHOro nsgaHus 6es paspewueHus defepanbHOro areHTCTBa No TEXHUYECKOMY
perynupoBaHuio U METPONOrum



FOCT P M3K 61620—2013

BeepneHue

YaenbHaa anekTponpoBOAHOCTb O ABMASETCH XapaKTePUCTMKON XXMAKOCTM TOMbKO NPU U3MEPEHUU B
YCNOBUSIX TEPMOAUHAMMUYECKOTO PABHOBECUS.

[nsa BbINONHEHNUs aToro TpeboBanna cneayeT uzberate BbICOKOTO 9NEKTPUYECKOTO HAMPSDKEHUS U/Unn
ANUMTENLHOTO NPUMEHEHUA 3NEKTPUYECKOrO HanpskeHus, B oTnnume ot MOK 60247, B KOTOpOM AnA
U3MEPEHUS YAENbHOTO COMPOTUBMNEHUSI MPU NOCTOSAHHOM TOKE UCMONb3YIOT SMEeKTPUYECKOe HanpshkeHue Ao
250 B/MM 1 yCTaHOBEHHOE Bpemsa anekTpu3aunm 1 MuH.

CyluecTByeT npocTas B3auMOCBA3b MeXAY TaHIeHCOM yrna AUanekTpuyecknux notepb tg 6, yaenoHomn
3MNEKTPONPOBOAHOCTLIO O U AUSNEKTPUUYECKON NMPOHULAEMOCTbIO € XMAKOCTU 6e3 (UNKU C HE3HAYUTENbHBLIMU)
AMNObHBIX MOTEPb, KaK B Cny4Yae O0NbLUMHCTBA XUAKOCTENH, NPUMEHSIEMBIX B 9NIEKT POTEXHUKE.

tg 6 = olew,

rae w — yrnoeas yacrota, w = 27f, rae f— 4acrtora HanpskeHus.

Moatomy uamepeHue tg & unu O AaeT OAMHAKOBYK WH@OPMAaUUIO O CBOWCTBAX MPOBOAUMOCTU
XKUAKOCTU. PakTU4eCcKn Ha npakTUKe OYeHb 4acTo cyllecTByeT 6onbluas pasHuua Mexay yaenbHbiM
COMPOTUBIIEHMEM, paCCYUTAHHBIM MO u3MepeHuto tg O Ha o0ObIMHOW annapaTtype, W YyAenbHbIM
COMPOTUBIIEHNEM MPU NOCTOSHHOM TOKe, onpeaerneHHsIM no M3OK 60247.

B HacTosiLiee Bpems UMEIKTCA HOBbIE YCTPOMCTBA ANA U3MEPEHUSA YAENbHOW SNEKTPONPOBOAHOCTU O
B YCMOBUAX TEPMOANHAMUYECKOTO paBHOBeCUs:. C MX NOMOLLIbIO MOXKHO FIErkKO € XOpoLuen NPeLnu3noHHOCTbIO
U3MEPUTb AaXe OYEeHb HU3KME 3HAYEHUS O. BO3MOXHOCTM HOBbIX NPUOOPOB NO3BONSAIOT OCYLUECTBNSATH
N3MEPEHUSA O HEUCNOSb30BaHHbIX N30NALMOHHBIX XUAKOCTEN Aaxe NP KOMHaTHOW TemnepaType.
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HAUMWOHANBbHBIN CTAHOAPT POCCUNCKOWN PEQAEPALUMN

XNOKOCTU U3ONALIMOHHBIE

OnpeperneHne TaHreHca yrna guaneKTpuveckux notepb
M3MepeHMeM 351IeKTPMYEeCKOM NPOBOAUMOCTU U eMKOCTH

Insulating liquids. Determination of dielectric dissipation factor by measurement
of the conductance and capacitance

Dara BBegeHus — 2014—07—01

1 O6nacTb NnpuMeHeHus

HacTtoswumii ctaHgapt ycTaHaBnuMBaeT MeETod OAHOBPEMEHHOrO W3MEpPEHUsi NpPoBOoAMMOCTU G M
emMKkocTM C Ansl BbIMUCNEHUS] TAHTEHCA YrMna AWANEKTPUYECKUX MOTEpPb tg & M3ONALUOHHBIX XUAKOCTEWH,
UCMONb3yeMbIX B TpaHchopMaTopax u Apyrom 3nekTpoTexHudeckom obopynoBaHun. Metoa npuMeHsoT K
HENCnoONb30BAHHLIM M3OMALUMOHHBIM  JKUAKOCTAM W U3OMSAUMOHHBIM OKUAKOCTAM B 9KCMNyaTupyembix
TpaHcdopmaTopax 1 Apyrux areKTpuyeckux ycTponcTeax.

HacTtoswuin ctangapt He 3ameHseT MOK 60247, a aononHAeT ero, NOCKOMbKY MOXET NPUMEHATbCSA
ANA XUAKOCTEN C BbICOKUMU M3ONSIUUOHHBIMM NOKA3aTeNsiMu U YCTAHaBNMUBAET METOA U3MEPEHUA Anst aTUX
Xuakocten. Metoa HacTosILLEero craHgapTa No3BONAeT AOCTOBEPHO ONPEeAEenuTb Takne HU3KMEe 3HayYeHusA
TaHreHca yrrna gManekTpuyecknx noTepb Kak 10°° npu npombILLnEHHON YacToTe ceTn. Bonee Toro, AuanasoH
U3MEPEHUIN NEXUT Mexay 10°u1, KOTOPbIV B ONpeAeneHHbIX YCNOoBUSIX MOXXHO paclumputb ao 200.

2 HopMaTuBHbIE CCbIIKU

B HacTosLlemM craHgapTe MCnonb3oBaHbl HOPMATUBHLIE CCLINIKM HA cneayllme MexXayHapoaHble
CTaHaapThbl:

MO3K 60247:1978 WN3MmepeHMe OTHOCUTENbHON AWINEKTPUYECKON NPOHULAEMOCTU, TaHreHca yrna
aunanekrpuyecknx notepb (g 8) M yaenbHOro conpoTUBNEHUS U3ONALMOHHBIX XXUAKOCTEN NPpU NOCTOAHHOM
Toke (IEC 60247:1978, Measurement of relative permittivity, dielectric dissipation factor and d. c. resistivity of
insulating liquids)*'

M3K 60475:1974 Metoa otr6opa npob xuakux auanektpukos (IEC 60475:1974, Method of sampling
liquid dielectrics)**

NCO 5725-1:1994 TOYHOCTb (NPaBUMBLHOCTL U NPELU3UOHHOCTb) METOAOB U PE3YNbTAaTOB U3MEPEHUN.
YacTb 1. O6wme npuHumunel u onpegenenus (ISO 5725-1:1994, Accuracy (trueness and precision) of meas-
urement methods and results — Part 1: General principles and definitions)

NCO 5725-2:1994 TOYHOCTb (NPaBUMbHOCTL U NPELU3UOHHOCTb) METOAOB U PE3YNbTAaTOB U3MEPEHUN.
Yactb 2. OCHOBHOIN METOA OnpeaeneHus NMOBTOPSIEMOCTU M BOCMPOM3BOAMMOCTM CTAHAAPTHOIO MeToAa
usmepenua (ISO 5725-2:1994, Accuracy (trueness and precision) of measurement methods and results —
Part 2: Basic method for the determination of repeatability and reproducibility of a standard measurement
method)

NCO 5725-3:1994 TOYHOCTb (NpaBUNBLHOCTb U NPELU3MOHHOCTL) METOZ0B U PE3YNbTATOB U3MEPEHUIA.
Yactb 3. MNMpomMexxyTOYHble nokasarenu NpeLu3MOHHOCTU CTaHAApTHOro metoaa uamepeHus (ISO 5725-
3:1994, Accuracy (trueness and precision) of measurement methods and results — Part 3: Intermediate
measures of the precision of a standard measurement method)

NCO 5725-4:1994 To4YHOCTb (NPaBUMBHOCTbL U NPELM3UOHHOCTb) METOAOB U PE3yNbTaToOB U3MEPEHUI.
YacTte 4. OCHOBHbIE METOAbl ONpeAeneHns NPaBUIbHOCTU CTaHZapTHOro metoaa uamepenus (ISO 5725-
4:1994, Accuracy (trueness and precision) of measurement methods and results — Part 4: Basic methods for
the determination of the trueness of a standard measurement method).

MpumMmeyaHue—Tpu NoNL30BaHUM HACTOSALYMM CTaHAAPTOM LenecoobpasHo NpoBepUTh JeWCTBUE CCbINOY-
HbIX CTaHAApPTOB B MHPOPMALMOHHOW cucTeme obLyero nonb3oBaHus — Ha odulmMansHom caiite PefiepanbHOro areHT-

* OeiictyeT IEC 60247:2004, Insulating liquids — Measurement of relative permittivity, dielectric dissipation factor (tan
8) and d. c. resistivity.

** OeincteyeT IEC 60475:2011, Method of sampling insulating liquids.
U3pgaHue ocuumanbHoe
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CTBa NO TEXHUYECKOMY PErynupoBaHnio U METPONOrMKM B ceTU MHTEPHET MM NO eXerogHoMy UHOPMaLIMOHHOMY yKasa-
Tento «HauuoHankeHble cTaHAapPTLI», KOTOPLIA OMyBOIIMKOBaH MO COCTOAHUIO Ha 1 siIHBaps TEKYLLLEro roAa, U no Bbinyckam
@XEeMECAYHOro UHPOPMAaLMOHHOrO ykasaTtensi «HaumoHanbHble cTaHaapThl» 3a TeKywuid rog. Ecnu 3ameHeH ccbinod-
HbIl CTaHAapT, Ha KOTOPbLIA faHa HeaaTUpoBaHHasi CChiNKa, TO PEKOMEHAYETCA UCMONL30BaTh JEWCTBYIOLLYIO BEPCUIO
3TOro CTaHfapTa C y4eTOM BCEX BHECEHHBIX B AiaHHYI0 BEPCUIO U3MEHEHUA. Ecnu 3aMeHeH CCbiNouYHbIN CTaHapT, Ha
KOTOPbLIA flaHa AaTUPOBaHHAA CCbifnka, TO PEKOMEHAYETCH UCMONb3oBaTL BEPCUIO STOMO CTaHAapTa C yKasdaHHbIM Bhille
rofom yTBepxaeHus (NpuHATUA).Ecnu nocre yTBepXAeHUs] HAcTOALWEro CTaHgapTa B CChUTOYHBIA CTaHZapT, Ha KOTo-
pblil faHa faTUpoBaHHANA CChiNKa, BHECEHO U3MEHEHUE, 3aTparuBatollee NnofoxeH1e, Ha KOTOpoe AaHa cchifika, TO 3TO
nonoXxeHne peKOMEHAYETCH NPUMEHATL Ge3 yyeTa AaHHOrO U3MeHeHUsl. ECrn cChbiNOYHLIA CTaHgapT OTMeHeH Ges 3a-
MeHbIl, TO NOMOXEHWe, B KOTOPOM flaHa CChiflka Ha Hero, peKOMeHAyeTcsl MPUMEHsITE B YacTu, He 3aTparvuBaiolleil aTy
ccbinky. Ecnu 3aMeHeH CCbiNOYHbIN CTaHAapT, Ha KOTOpLIA JaHa AaTUPOBaHHas CCbiNka, TO PEKOMEHAYETCA UCMONb30-
BaTb BEPCUIO 3TOrO CTaHAapTa C ykasaHHLIM BhilLie FofloM YTBepXaeHUs (NMpuHSTUs).Ecnu nocne yTBepXaeHUsi HacTos-
Lero cTaHfapTa B CCLINIOYHbIA CTaHAapT, Ha KOTOPbLIA AaHa AaTMpoBaHHasA CChifika, BHECEHO U3MEHEHUE, 3aTparmBalio-
Lee NonoxeHue, Ha KOTOPOe AaHa CChislka, TO 3TO NMONOXEHUE peKoMeHAYEeTCs NpUMeHsITb 6e3 yueTa JaHHOTrO U3MeHe-
HUA. ECnNu CCbINOYHBINA CTaHAapT OTMEHeH 6e3 3aMeHbl, TO NOSoXeHne, B KOTOPOM JlaHa CChiNka Ha Hero, pekoMeHayeT-
Cl NPUMEHATL B 4aCTU, He 3aTparuBaloLLeil 3Ty CChIKY.

3 TepMuHbl M onpepeneHusn

B HacTosiLLEeM CTaHAapTe NPUMEHEHBI CreayloLLue TEPMUHbLI C COOTBETCTBYIOLLIMMU OMNpeaeneHusIMU:
3.1 yaenbHas anekrponpoBoAHOCTL O [conductivity (0)]: BenuunHa, cBA3aHHAA C HANPHKEHHOCTBIO
3NEKTPUYECKOr0 NOMA U NNOTHOCTLIO TOKA NPOBOAUMOCTH j cneayowmum o6pasomM
j=oFE. M
3.2 ynenbHoe conpotuBneHue p [resistivity (0)]: BenuuuHa, obpatHasa yaensHOW NPOBOAUMOCTH,
onpegensemMas no dopmyne

1
p=—. @
(o)

3.3 conpotuBnenue R [resistance (R)]: ConpoTUBNEHNE AYENKM, 3anONHEHHOW XUAKOCTbIO, paBHOE
OTHOLLEHUIO HAaNPSXKEHUS V, NPUNOXEHHOTO K A4elike, K NpaMOMY Unu cuH(asHoMy TOKY Iz U onpeaensemoe
no dhopmyne

V
R=—. 3
R
B cnyyae nnockonapannenbHbIX SMEKTPOAOB NIOLaAbI0 A C pacCTOSHUEM MeXay HUMK L
L
R= p_ @)
A

3.4 npoBoguMocTk G [conductance (G)]: BenuunHa, obpaTtHas conpoTUBNEHUIO, onpeaensiemasi no
cdopmyne
G=1. ®)
R
3.5 emkocTb C [capacitance (C)]: EMKOCTb HamMOMHEHHOW XMAKOCTbIO SYEWKU, paBHAA OTHOLUEHUIO
3apsga Q 9neKkTPoAOB K HanpsikeHwuto V, NPUNOXEeHHOMY K MCNbITaTeNbHOW suelike. Ona nnockoro

KOHOEeHcaTopa

C = ﬁ , 6)
L

rae € — AManeKkTpuYeckas NnpoHULAeMOCTb XXULKOCTH.

3.6 TaHreHc yrna guanekrpunyeckux notepb tg & [dielectric dissipation factor (dielectric loss tangent
tg 6)]: OTHOWEHWEe 3HaYEHUA MOTrNOLLEHHOW aKTUBHOW MOLUHOCTU K 3HAYEHUIO PEaKTUBHON MOLLUHOCTU Ans
matepuana, K KOTOpoMy MPUNOXeHO CUHycoudarnbHOe HanpseHue. B npocrenwem cnyyae eMmkoctb C,
LUYHTUPOBAHHYIO CONPOTUBAIEHNEM R, MOXHO onpeaenuTb no dopmyne

g5 =2, @
Co
roe w — yrrnoeas yacrora, w = 2rif,
rae f—yacrora HanpsKeHus.
JdononHutensHaa wuHdopMauma O daktopax, BAUAIOWMX HA SNEKTPUYECKYID NPOBOAMMOCTb
KMAKOCTEW, NpuBeaeHa B npunoxxeHun C.
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4 CyuHoCTb MeToa

CylHoCTb MeToAa 3ak/llovyaeTcsi B M3MEPEHMM EMKOCTHOrO ToKa M TOoKa NPOBOAUMOCTM MyTEM
NPUIOXKEHUSI NEPEMEHHONO HaNPsHKEHWsT NPSIMOYTOMIbHOrO CUrHasla K WUCTbITaTesIbHON siveiike. EMKOCTHbINA
TOK M3MEPSIOT B NPOLECCe HapacTaHUsi HanpsbkeHus, a TOK NPOBOAVMMOCTU M3MEPSIIOT BO Bpemsl nepuoga
CTabW/IbHOCTU HaMpPsKEHUsl, HO A0 BO3MOXHOIO BO3MYLLUEHWSI 3/1EKTPUYECKOrO MOJS 3a CYET CKOM/IEHUS
VOHOB. [/11 YBE/IMYEHNS TOYHOCTU U3MEPEHUS TOKM MOXHO M3MEPSATb Kak Ha MOMOXMTENbHbIX, Tak U Ha
OTpuLATE/bHbIX MNOYBO/IHAX NEPEMEHHOIO HaMpPsHKEHWSI NPSIMOYrO/IbHOMO CUrHasia B TEYEHUE psifa LMKIOB,
(pucyHok 1 n [6] —[12]).

HanpspkeHue npsiMoyronbHoro curdana V(t) ¢ amnautygoin +V nepuogmyeckn obpalaetcs ¢
HaknoHom dV/dt.

PucyHok 1 - TMpuHUMN MeToAa C UCMosib30BaHNEM NPSAMOYTONbLHOrO CUrHavia

Tok / Npn HapacTaHWM U NaeHMN HaNpsHKeHUs1 paBeH CyMMe eMKOCTHOTO Toka (TOK CMELLEHMS) 1 Toka
NPOBOAMMOCTH, T. €.
/ ©

EMKOCTHBIA TOK /C N3MepSIoT B NEpUoAbl HapacTaHusl 1 nageHnsa Hanpshxenns V().

Tok nposoguMocTh IR U3MepsoT Ha naockux ydactkax V(f), nockonbky VIR «IC nocne Toro, kak B
Hayasie Kak[oro M/10CKOro yyacTka cuctema Ha Bpemsi ctabunmsupyetca. EmkocTe C, conpotusfieHne R
(wnn npoBogumMocTb G) ntg 5 Npu 3a8aHHO YI/I0BO YacToTe W MOXHO OMNpeaenunTb no hopmMynam:

Cc= )

R — wmG=—; (0)
103 ®CR' (1)
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5 AnnapaTtypa

[ns npoBefeHNss U3MEPEHUA Mo HacToslLeMy METOAY MOXHO UCMO/b30BaTh annapaTypy, CnelunanbHo
CKOHCTPYMPOBAHHYIO UM CcO6GpaHHYyld W3 OTAEeNbHbIX 6/0KOB. MOXHO UMCNOMb30BaTh 6G/I0K-CXEMY,
NPUBEAEHHYIO Ha PUCYHKE 2, XapakTepUCTUKY OTAeNbHbIX 6/10KOB cM. fanee B 5.1 —5.4.

7- vcnblTaTeNbHas Kavepa; 2 - HarpeBaTe/lbHOE YCTPOCTBO; 3 - reHepaTop NPsSIMOYro/lbHOrO CUrHang; 4 - U3MepuTeNnbHas
uenb; 5- nsmepuTenbHbI Npubop; 6- 3anucbiBatoLLiee YyCTPONCTBO

PucyHok 2 - B/iok-cxemMa u3amMepuTesibHOl annapaTtypbl

5.1 NcnbliTaTenbHaa Kamepa

[na n3MmepeHns MOXHO MCNONb30BaTb UCMbITaTe/IbHble KamMepbl Tpex TUMNOB, CKOHCTPYUPOBaHHbIEe B
COOTBETCTBMWN C pekoMmeHAaumsamu, npusegeHHbiMm B M3K 60247.

MOXHO MCNoNb30BaTb APYroil TUnN Kamepbl, B KOTOPOM HET MOCTOB U3 TBEPAOro U30AALUOHHOIO Ma-
Tepuana Mexay udMepuTenbHbIMW 31€KTpog4amMu, NPUBEAEHHbI Ha pucyHke 3. KamMepbl Takoro tuna 4acTto
OokasblBaloTCA 60/1€e TOYHbIMU MPU UCALITAHUN XUAKOCTEW C BbICOKMMWU M30MSLUOHHBIMW CBONCTBaAMM.

7- KPbILWKA; 2 - BHYTPEHHUIA 3NeKTPpos,; 3- BHELUHWIA aNeKTpos; 4- COCyA V3 Hepxasetoweli cTanm; 5- KapmaH Ans n3MepeHus
TemnepaTypbl; 6- pazbembl BNC /19 31eKTPUUECKUX COeANHEHMIA

PucyHok 3 - MpuMep ucnbliTaTe/IbHON KaMepbl AN XUAKOCTEl C BbICOKUMU W30/SILMOHHBIMKU CBOCTBAMMY
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PaccrosHue  Mexay  Hapy>XHbIM U BHYTPEHHUM  anekTpogamu  OObIMHO  COCTaBnsiet
4 MM; MMHUMAanNbHOE pacCTOSHUE [JOMKHO ObiTb HE MeHee 1 MM. J3nekTpoAbl M3rOTOBMSIOT U3
Hepxagelowei ctanu. [lJuameTp BHYTPEHHErO 3neKkTpoaa cocrtaBnseT 43 MM, a BHeELLHero anekrpoaa — 51
MM, BbICOTA 3MeKkTpoaos — 60 MM; AMaMeTp EMKOCTU U3 HepXaBetowwen cranu — 65 mm.

Takaa KOHCTPYKUMUS UCNLITATESNbHON KaMepbl NO3BONSET CBECTU K MUHUMYMY BIIMSIHME 3arpsi3HEHUA
NOBEPXHOCTEN, HAaXOAALMXCA B KOHTAKTE C XXMUAKOCTbIO: HECMOTPS Ha OOonbLUyld NOBEPXHOCTb KOHTAKTA,
OTHOLLEHUE X = «MOBEPXHOCTb ANEKTPOAOB»/«00bEM XUAKOCTU» MeHbLue (x = 2,6 cm’1) 3a cyet 6onbLuoro
o6bema XuaKocTn (v = 200 cM’).

n pumMedyaHune — PeKOMeH.ﬂyeTCH OrpaHu4nTb UCcnonb3oBaHue KaMmepbl KOHKPETHBIM TUMOM XXUAKOCTH.
5.2 HarpeBaTtenbHoOe yCTPOUCTBO

HarpeeatenwHoe ycTpoicTBO, obecneunsaioliee noaaepKaHue TEMNEPaTypPbl U3MEPUTESNLHON Ka-
Mepbl C TOYHOCTLIO £ 1 °C OT YCTAHOBSIEHHOTO 3HAYEHWSA. MOXHO MCNOMb30BaTh TEPMOCTAT C MPUHYAUTENb-
HOM UMPKYNALMe BO3Ayxa WM MacnsHyio 6aHi0 ¢ TEPMOCTATUYECKUM KOHTPOMEM, OCHALLEHHYIO MOMKOM
ANS pasMmeLLeHNs Kamepbl.
HarpesaTtenwHoe YCTPOWCTBO AOSMKHO 0oGecneunBaTb SKPaHMPOBAHME SMEKTPUYECKUX COEANHEHWI
Kamepbi.

5.3 NeHepaTop NPAMOYrofbHOro CUrHana

leHepaToOp NPAMOYroNbHOrO CurHana AomkeH obecneunBaTb BbICOKYIO CTAbUNbHOCTL HaNpPsHKEHUSI
KBa3unNpsAMOYronbHOro cUrHana co cneaylowmmmn xapakrepucTukamm:

amnnuTyaa: 10 —100 B;

vyactota: 0,1 —1 I'y;

nynscauuu: mexHee 1 %;

Bpems HapacTaHua: 1 — 100 mc.

5.4 UameputenbHas uenb

TOK NPOBOANMOCTY /g Yepes3 UCMbITAaTENMbHYIO KaMepy U3MEPSAIIOT Ha BTOPOM YaCTU KaXaon NONyBOSHbLI
W YCPEAHAIOT N0 psAgy NepuoaoB B 3aBUCMMOCTM OT Auana3oHa usmepeHus. MameputenbHas uenb paer
NPOBOAUMOCTE G UCMbITATENbHON AYENKU

G==2, (12)

Hanpumep, guManasoH 3Ha4YeHUn M3MEPAEMON MPOBOAMMOCTU COCTaBNSAET 2410° — 2:10™ cm ¢
JOMyCTUMOW NOTrPeELLHOCTLIO He Bonee 2 %.

Emkocte C WCNBITATENbHOW KaMEPbl BBIYUCIAIOT MO TOKY, WM3MEPEHHOMY MpPU HapacTaHum
HanpsbkeHusl. 3HaveHus namepsiemon emkoctn — ot 10 4o 1000 nd ¢ norpelHOCTLIO He Bonee 1 %.

Hanpumep, Ansa >XWAKOCTU C OTHOCUTENBHOW AUSNEKTPUYECKOW NMPOHULAEMOCTLIO & = 2 U 3HaYEeHMeM
nposoaumocTy 2-10" Cm TaHreHc yrna guanekTpudeckux notepb tg & paseH 0,8:10° npu yacrote 50 I'u.

6 OT60p nNpob

Mpo6bl M30MALUMOHHBIX XUAKOCTEN OTOMpaeT crneumansHO MOATOTOBIIEHHbIM KBANMMPMLUMPOBAHHbIN
nepcoHan no M3K 60475. MNpu TpaHCNOPTUPOBAHUM U XPaHEHMM NpoObl 3aluMLalT OT BO3AENCTBUS
npsIMOro CBeTA.

7 MapkupoBka npo6

Mpo6bl N30NALUMOHHBIX XXUAKOCTEN Nepea oTNpaBkoi B nabopatopuio MapkupyoT.
MapKupoBka coaepxuT:

HauMeHOBaHWe 3aKkasyuka U U3roToBUTENS;

NOEeHTUUKALMIO XKUAKOCTU (TUM U MapKYy);

uaeHTudukauuto 06opyaoBaHus;

aaty u Bpemsi otbopa npo6;
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TemnepaTypy npu otbope npoob;
TOuYKy oT6Opa Npob;
ApYryto Heob6xoaAuMYI0 MHGOPMALIMIO.

8 NMpoBeaeHue NcnbITaHUA

OnA nony4YeHWst TOYHOTO pe3ynbrTara WM3MEpPEeHUss TaHreHca yrna AW3neKTpU4eckux norepb tg o
Heobxoaumo cobnioaaTth cneayloume npaBuna:

= TLWaTeNbHO OYULLATH UCTMbITATENBHYIO Kamepy;

= OCTOPOXHO 3aNONHATb KAMEPY U akKypaTHO 00pawaTbes ¢ xuakumm npoda-

MW U CaMOI Kamepou.

8.1 OunuieHne ucnbiTaTteNbHOM KaMepbl

8.1.1 NMopsapok pa6oTt

B 3aBMCMMOCTM OT CTENEHM 3arpA3HEeHUs UCNbLITAaTENbHOM Kamepbl W 3NEeKTPONpPOBOAHOCTU
UCMbITYEMOW >XMAKOCTU MPOLEAYPbl OYUCTKU MCMbITAaTENBHON Kamepbl MOryT ObiTb Oonee unu meHee
CNOXHbIMU U 3aHUMaTk B0MbLUEe UM MEHbLUE BPEMEHHU.

Ecnn HeT uHdopmMauum 0 YMCTOTE Kamepbl, @ TakXe B Criyyae COMHEHUI MCNOoMb3yloT npoueaypy
OYUCTKN.

MOo>XHO MCNONb30BaTh Pa3HbIe CNOCOObLI O4YMCTKU NPY YCIOBMU NOATBEPXKAEHUA NX 9¢hPEKTUBHOCTH.

B npunoxxeHnn A npueeaeHa KOHTPONbHasA Npoueaypa TLWAaTENbHOW OYMCTKU UCTIbITAaTENbHOW Kamepbl.
Ee ncnons3ylot npu pasHornacusix Mexay Asyma nabopaTopusimu.

B kayecTse npumepa B NPUNoXXeHUn B npuBeaeHa ynpoLleHHasa npoueaypa O4nCTKU.

MpumeyaHue —pu NPOBEAEHUN exeLHEBHBIX MOCNEA0BaTENbHBIX UCNLITAHUI psga Npo6 HeUcnorb-
30BaHHOMN KUAKOCTU OJHOM0 W TOrO Xe TUMa MOXHO UCMOMb30BaTh OAHY U Ty Xe Kamepy 6e3 NPOMEXYTOUHON OUMCTKN
MEeXZAY UCMbITaHUAMW NPU YCIIOBUM, YTO 3Ha4YeHWe pesynbTaToB UCMbITaHUA Npeablaywei npobel Nydlle, YeM ycTaHoB-
NeHHoe 3HayeHue. B NpOTUBHOM criyyae UcrbITaTeNbHY SYerKy crieqyeT OMUCTUTL Nepes AanbHeWwMMU NcnbITaHns-
MU,

8.1.2 NMpoBepka YUCTOTbI NYCTON KaMepbl
Ona nony4yeHns AOCTOBEPHbIX Pe3ynbTaToB U3MEPEeHUs HeoBX0AUMO, YTODbI anekTpuyeckne notTepu
NyCTON KaMepbl ObIfIN 3HAYUTENBHO HUXE, YeM NOTEPU KaMepbl C UCTILITYEMOM XKMIKOCTbIO.

n pumMedYyaHWNne — TeM He MeHee Ha CTeHKax Kamepbl 1 Ha anekTpofax MOryT oCctaTbCA NPUMECH, KOTOPLIE
MOFYT NOCTeMNeHHO PacTBOPATLCH B UCMBITYEMON XUAKOCTH.

8.1.3 NMpoBepka YUCTOTbI HANOJSIHEHHOW KaMepbl U3MepPeHMeM NPU KOMHaATHOM TeMnepaTtype

Ecnu ucnbiTaTenbHas kKaMepa COBEPLUEHHO YMCTas W TemnepaTtypa >XWAKOCTM MNOCTOsIHHAsA, TO
3HayeHus o u tg & He OyayT 3aBuUCETb OT BpeMeHu. MamepeHue npu HeO6GXOAMMOCTU MOXHO BbINONHATL
cpasy. PaKkTUYECKU 9TO MOXHO JenaTb yxe yepe3 1 MUH. Kpome TOro, 0qHOro usMepeHust Ha ofHoi npobe
[0CTaTO4YHO ANA NOMYYEHUA BEPHOIO 3HAaYEHUS.

MHorga npu nOCTOSAAHHOW TeMnepaType yAenbHas 9nekTponpoBOAHOCTL O (unu tg O) Moxer
YBENMUYMBATLCA WM YMEHbLUATLCA C TEYEeHWEeM BpemeHMu, HO He Gonee yeMm Ha 2 % 4Yepe3 2 MUH nocre
HamnonHeHns Kamepbl. B 9TOM crniyyae wucnbiTaTtenbHYl0 Kamepy CUMTAlOT JOCTAaTOMHO YMUCTOW U nepBoe
M3MEpeHHOe 3Ha4yeHue, T.e. B Te4EHNe He Bonee 1 MUH NOCNE HaNOSTHEHUS1 KaMepPbl, MOXKHO (PMKCMPOBATb.

B npoTuBHOM cry4ae nocne OYMCTKM MChbITaTenbHOW kamepbl B6epyT BTOpylo Npoby Tok e camoit
XXUAKOCTU U BbIMOMHAKOT BTOPOE M3MepeHue. PUKCUPYIOT MEHbLUee M3 ABYX MOSTyYE€HHbIX 3Ha4YeHwui B
COOTBETCTBUM C pekomeHaaumen MIK 60247.

8.1.4 lMpoBepka YNCTOTbI HANONHEHHOM KaMepbl U3MepeHUeM NpU NOBLILIEHHOW TeMMnepaType

Mepes npoBeaeHMeM U3MEPEHWS nNpU  BbICOKOW Temnepatype o06ecneuuBaloT MOCTOSIHHYIO
TemnepaTtypy >UAKOCTU N0 BCEW Kamepe. 3a MCKIMIOYEHMEM CIlyyaeB, KOrga Kamepa COBEpLUEHHO YUCTas,
pe3ynbTaTr u3mepeHuss OyaeT 3aBuceTb OT crnocoba A0BeAEHUS >XMAKOCTM U UCMbITAaTENbHOW Kamepbl A0
BbICOKOW TEMNepaTypbl.

Ecnu ucnbiTatenoHas kamepa COBEPLUEHHO YUCTas M TemnepaTtypa XUAKOCTU B Hell NOCTOSAHHAas, TO
yAenbHas aNeKTponpoBOAHOCTb O M TaHIEHC yrna AudnekTpuyeckux notepb tg & He Oyayt 3aBucetb OT
BpeMeHu. M3amepeHue, Takum oOpasom, MOXHO NpoBOAUTL cpasy. [MpakTudecku pesynbTar W3MepeHusi
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MOXHO (pukcUpoBaTb Cpasdy, Kak TONbKO TeMMNepaTypy XMAKOCTU MOXHO CYMTaTb NOCTOSHHOM. Kpome Toro,
OfJHOTO U3MEPEHUA HA OAHON Npobe [O0CTaTOMHO ANS MONYYEHUS BEPHOIO 3HAYEHUS.

MOXeT crnyunTbCs, YTO HECMOTPS Ha MOCTOSHHYIO TemMnepaTypy XMAKOCTU B UCNbITAaTENBHON Kamepe,
3HayeHue yaenbHOW JNeKTPonpoBOAHOCTM O (unn tg 8). OyAeT yBEenMUMBATLCA MMM YMEHbLUATLCA C
TeYeHUEeM BPEMEHU. DTO MOXET NPOUCXOAUTbL MO Pa3HbIM NPUYMHAM, HANPUMEP B pesynbTare HarpesaHus
npu NOBbLILUEHHON TEMNEPATYPE MOXET U3MEHUTLCS COCTaB OnpeAeneHHbIX U30NALUOHHbBIX XMAKOCTENR unu
cofjepXaHue Bnaru B dactuuax. Ha npaktuke Ttemnepatypa He MOXeT ObiTb TOYHO MOCTOSIHHOW M ee
konebGaHusi eCTECTBEHHO BbI3bIBAIOT BO3MOXHbIE KonebaHus o (unu tg 8). YaenbHas anekTponpoBOAHOCTb O
(unu tg &) 3aBMCUT OT TUNA XMAKOCTM M B BOMbLUEH UMM MEHbLUEH CTENEHU U3MEHSETCA B 3aBUCUMOCTHU OT
Temneparypbl, 06bl4HO A0 5 % Ha 1 °C. [109TOMY BO3HMKHOBEHME WU3MEHEHWA O (unu tg &) MOXHO
onpeAenuTb TOMbKO NPU AOCTAaTOMHO Marnbix KonebaHusax Temnepatypbl. Ecnn oTknoHeHune o (unu tg o)
MeHee 2 % B Te4YeHMe 2 MWH, MUCNbITATENbHYIO Kamepy CYWUTalOT AOCTaTOYHO YMCTOW, M 3HaYeHue,
MoNyyeHHoe B TeYeHne 1 MUH nocne [AOCTUXKEHUS MOCTOAHHOrO 3HaYeHWs TemnepaTypbl, MOXHO
perncTpupoBarb.

Ecnu ucneiTaTenbHaa kamepa He AOCTATOMHO YMCTasi, BPEMSA HarpeBaHusi OyaeT BMUATb Jaxe Ha
3Ha4YeHue NepBoro U3MepPEHNs, NOCKONbKY 3arpasHAIOLLME BELLECTBA U3

UcnbITaTENBHON Kamepbl PaCTBOPATCA B UCMBITYEMOW XXUAKOCTU. [lepBoe u3MepeHHOe 3HauveHue
OpakyloT U Kamepy CHOBa NPOMbIBAIOT.

8.2 Mepbl NpeAOCTOPOXHOCTU NMPU 3anofIHEHUN KaMmepbl

Mpu 3anonHeHUn kamepbl NPoBOo N0 BO3MOXHOCTU 0GECNEYMBAIOT OTCYTCTBME B aTMOCepe napos
WK ra3oB, KOTOPbIE MOTYT PACTBOPATLCS B UCTBITYEMOM XKUAKOCTH.
3neKTpoAbl NOJHOCTLIO MOTPYXKAOT B XUAKOCTb.

MpuMed4aHUe —Heucnonbayemyto KaMepy XpaHsT B 3KCUKaTOpe.

8.3 TemnepaTtypa ucnbiTaHUsi

N3mepeHne yaenbHOW 9SNEKTPONPOBOAHOCTM W TaHreHca yrna AUsNeKTpUYeckux noTepb MOXHO
BbIMONHATL Npu NMOOOI Temnepartype.

Ana ynpoweHus paGoTbl MU SKOHOMMWM BpPEMEHW PEKOMEHAYETCA NPOBOAUTHL MUCMbLITAHUS NpU
Temnepartype OKpyXaioLlei cpeabl. Temnepatypa okpyxaiowein cpeabl MOXeT 3HAauUUMTENbLHO konebarbes,
NoO3TOMY COrfacoBbLIBAIOT ONpeAeneHHoe 3Ha4yeHue TemnepaTtypsl, Hanpumep (25 + 1) °C.

HeT HuKakux npensaTcTBuMi Ans NPOBEAEHUS UCNLITAHMA NPU NOBLILIEHHOW TemnepaTtype [Hanpumep
(40 £ 1) °C, (90 £ 1) °C unu BbiLe].

8.4 Metoabl HarpeBaHus

[Onsa npoBeAeHUss WUCMbITAHMA NPU MOBLILLEHHOW TeMnepaType MOXHO MCMNONb30BaThb HECKONbKO
cnocoboB HarpeBaHusi. Bpemsi, HeoOxoauMoe ANA AOCTMXKEHUA 3HAYEHMSI TEMNepaTypbl UCMbITAHUA,
3aBUCUT OT cnocoba HarpeBaHus U 00bIMHO cocTasnsaeT oT 10 go 60 MuH. Ecnn ucnbiTatensHasa kamepa He
COBCEM 4MCTasA, TO 3HA4YeHue yAenbHOW NPOBOAUMOCTU 3aBUCUT OT Cnocoba HarpeBaHUA XUAKOCTH, T. K.
yBENMUYEHME BPEMEHM HarpeBaHuss OyaeT npuBOAUTL K  YBESNIMYEHWIO 3HAYEHUSA  YAENbHOW
9NEKTPONPOBOAHOCTU M3-3a MOCTENEHHOIO PacTBOPEHUA NPUMECEN B UCTIbITYEMON XXUAKOCTH.

MoaTomy pekoMeHAyeTCA HarpeBaTb UCNLITATENbHYIO KaMepy N0 BO3MOXHOCTU ObICTPO.

OaHuM 13 cnocoboB ABMNAETCA HarpeBaHne No OTAENbHOCTU UCTILITATENLHON KaMepbl U UCNLITYEMOM
XXMAKOCTM B UYUCTOW €MKOCTM. [Ipyroii BapuaHT 3akniovaeTca B ObICTPOM HarpeBaHUU >XXMAKOCTU B CaMOW
UCNbLITATENBHOW Kamepe.

MpuMeduyaHMNe —bBbLICTPoe HarpeBaHUe UCTILITYEMOIA XUAKOCTU B UCTILITATENBHOW KaMepe MOXET npuBec-
TU K 3Ha4MTeNIbHOMY rpafiMeHTy TemnepaTypbl. [pu Ucnonb3oBaHUM Takoro crnocoba nepea UCNbITAHWEM MPOBEPSIOT
paBHOMEPHOCTb pacnpefenieHnsl TeMnepaTypbl B UCNLITYEMO XUAKOCTH.

8.5 U3mepeHue

3anosnHAI0T UCNbITATENbHYIO Kamepy NPoboK, nsberas 3arpAsHEeHUs1 XXMAKOCTU UNu Kamepsbl (CM. 8.2).
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MpoBepstoT unctoty kamepsl no 8.1.3 n 8.1.4. Ecnu kamepa aoctaTo4dHo yuctaa (8.1), 3anucbiBaoT
3HayeHus Gu C.

9 O6paboTka pe3ynbTaTroB

PesynbTaTtbl BLIMUCAAIOT N0 popmyne
G
196 = —, (13)
C

rae G — npoBoguMOCTb, CM;

C — emKoCTb, ®;

w — yrnosas vyacrora; w = 21f, paa/c,
rae f— BblOpaHHaga yacrtoTa, I'u.

MpuMedYaHUe —Ecnu OTHOCUTENBHASA AUSMEKTPUYECKas NPOHULAEMOCTb XUAKOCTH & MpU TeMnepaTtype
U3MepEeHUS U3BECTHa, YA eNbHYo NPOBOAMMOCTE MOXHO BLIYMCIUTL MO crnegytoLlei hopmMyne

eG
c=—o

14
C (14

rae €= &é
10 MpoTokon ucnbiTaHuA

[MpoToKON MUCNbITAHWUA JOMKEH COAEPXKATb:
naeHtTucukaumo npobbi;

Temnepartypy UCMbITaHUS;

M3MEpEHHble 3HayeHua G u C;
BbIYUCINEHHOE 3HaYeHue tg o.

11 Npeun3noHHOCTb

11.1 O6wme nonoxeHus

MpeunsnoHHOCTE MeToga uCnbiTaHWA npeacTaBnaer cobon O6nM30CTb HECKOMbKUX pe3ynbTaToB
3KCMEPUMEHTOB, MNONYYEHHbIX HA WAEHTUYHbIX npobax. [MPeun3nOHHOCTb BbIPAXAKOT C  MOMOLLIO
NOBTOPAEMOCTU (CXOAMMOCTHU) r 1 BOCNPON3BOAUMOCTU R, onpeaeneHune KoTopeix npuseaeHo B UICO 5725-
1. MeTogel pacyeTa npuseaexsl B UCO 5725-2, UCO 5725-3 n NCO 5725-4.

3HayeHua r 1 R ona TaHreHca yrrna AudnekTpu4eckux notepb U30oNAUMOHHON YXUAKOCTU 3aBUCAT OT
TUNA UCMbLITYEMON XUAKOCTU, OT TOro SABMNSAETCHA N OHA WUCNOSNIb30BAHHOW UMW HEWCMNONb3OBAHHOW U OT
TemMnepaTtypbl. OTW 3HAYEHUSA YMEHbLLUAITCA NPU OYEeHb HU3KMX 3HayeHuax tg & (meHee 10’4), 4yTo
YCTAHOBMNEHO ANA XWAKOCTEN C BbICOKUMU WM3OMALMOHHLIMW CBOWCTBAMM, W B 3HAYUTENILHOW CTEMNeHU
3aBUCAT OT HanNUuUs NpUMeEcein, npoueaypbl obpaLleHus ¢ 06pa3yoM, O4YMCTKM UCMbITATENLHOW KaMepbl U T.

a.
11.2 NoBTOpPSAIEMOCTb (CXOAUMOCTb) I

PesynbTatbl AByX u3MepeHWA A UM B, nNonyyeHHblX B OAHOW naGopaTopuM MNpu  KOMHAaTHOW
TeMnepatype, MOXHO cuMTaTb NpUEMIeMbiMK, ecnu abCconTHas pasHocTb |A - B| yaoBnetBopseT
cnegyiowlein 3aBuCUMOCTMU:

|A - B| < aMin (A, B), (15)

rae Min (A, B) — meHbLUee U3 ABYyX 3Ha4YeHun A n B.

Jna HEUCNONb30BAHHBIX U3OMNALMOHHbIX Xuakocten a = 0,2.

Jns ncnonb30BaHHbIX U30NSAUMOHHbIX Xuakocten o = 0,1.
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11.3 BocnpousBognmocTtb R

PesynbTaTtbl ABYX U3MepeHuin A u B, Nony4yeHHbIX B ABYX pasHbix naboparopusax npu KOMHaTHOM
TeMnepaType, MOXHO CYMTaTb MNpUEMNEMbIMU, €Ccrnu abcomTHas pasHoCcTe |A - B| yaoBneTBOpsieT
cneayrouwein 3aBUCUMOCTHU:

|A - B| < aMin (A, B), (15)

rae Min (A, B) — MeHbLUee 13 4BYX 3Ha4YeHUn A u B.

[na Hemcnonb30BaHHbLIX U30MALUMOHHBIX Xuakocten o = 0,35,

[na ncnonb3oBaHHbIX U30NALUMOHHBIX Xuakocten o = 0,20.

11.4 Npumepbl ru R

3HaueHuss r u R, npuBeaeHHble B Tabnuue 1, monyyeHbl NO pesynbTataMm MexnabopaTopHbIX
UCMbITAHMI NPU KOMHATHOM TEMNEPATYPE HA HETAHBLIX M3ONALMOHHBLIX Macnax.

Ta6nuuya 1 — 3Ha4yeHUsi r 1 R B 32aBUCUMOCTYU OT COCTOSAHUSI HEPTSAHOTO U30NALUMOHHOIO Macna

CocroaHue macna tg o R r

Heucnonb3oBaHHOE HeTAHOE Macmo 2:10° 1,210° 0,4-10°
Mcnonb3oBaHHOEe HEePTAHOE MACHO 1,5-10" 3,510° 1,2:10°
Mcnonb3oBaHHOE HETAHOE MacIo 1-10° 1,2-10" 0,8:10°
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MpunoxeHue A
(o6sa3aTenbHoe)

KoHTpornbHasa npoueaypa TuwaresibHON OYMCTKU UCTILITATENIBLHLIX Kamep

a) CruBaloT UCMbITYEMYIO XULKOCTb M3 WUCMBITAaTeNIbHOW KaMepbl M JaroT XUAKOCTW CTedb CO BCex AeTareit
Kamepbl, Ha KOTOpble nonana ata XuAKoCTb.

b) Kunarar getann kamepel (6e3 ux AeMOHTaxa) He MeHee 5 MUH B 5%-HOM pacTBope TpUHaTpuit doctaTa B
[leoHN30BaHHON BOoAe, a 3aTeM HECKOSbKO pa3 NpoMbIBaloT 4eVOHM30BaHHO| BOLOM.

c) MNpombiBatOT B Te4eHne 5 MUH Noj nNpoTo4HON BOLONPOBOAHON BOON.

d) Kunarat He MeHee nornyyaca B eNOHU30BaHHOW Boje.

e) Cywar Bce geTanu ucneltateslbHOM Kamepbl B YUCTOM CYLLUNBHOM LiKady npu Temnepatype 105 °C B TedeHue
2.

f) OxnmaxaaloT Bce AeTany UcMbITaTeNbHOMW Kamepbl [0 KOMHaTHOW TemnepaTypbl B 3KCUKaTope, He KacascCh
NMOBEPXHOCTU SMNEKTPOL OB rosfbIMUA pyKaMu.

g) CobupaloT kamepy, He KacasiCb NOBEPXHOCTW SMEKTPOAOB.

h) HanonHsoT Kamepy M30NALMOHHON XUAKOCTBIO, KOTOPYIO NIaHUPYIOT UCTbITaTb.

i) YaansawT 3Ty XWAKOCTb, 3an1BatoT HOBYIO MOPLMIO U NPOBOASAT U3MEpPEHMe.

MpumMmeyaHwue —TpoMbITYIO KaMepy A0 WCMOMb3OBAHUA ANSA 3aLUUTHl OT 3arps3HeHUs] XpaHAT B CyXOM
BUAE B KCUKaTOpE.

MpunoxexHue B
(obsa3aTtenbHoe)
YnpouleHHasa npoueaypa OYUCTKM UCNbITaTENbHLIX KaMep, UCNONb3YEeMbIX ANsl UCTILITAHUA XKUAKOCTH
TONbKO OQHOIO TUNa

B M3K 60247 pekomeHA0BaHO OrpaHWYuUTb UCNOMb30BaHWe UCTILITaTENbHOW KamMepbl XUAKOCTLIO O4HOro Kracca.
B aTom cnyvae 4acTo [OCTATOMHO MPUMEHSTHL YNPOLLEHHYIO MPOLEAypy O4YUCTKM Kamepbl. daktuyecku Tpebyemasi
CTeneHb YUCTOThl UCTIbITAaTENBHON KaMepbl 3aBUCUT OT YPOBHS AU3NEKTPUYECKUX NOTEPb XKUAKOCTU, UCNBITAHHOW paHee,
Mo OTHOLUEHUI K OXMAaeMOMY YPOBHIO [WN3MEKTPUYECKUX MOTepb XUAKOCTU, KOTOPYIO NNAHUPYIOT UcnbiTaTk. Mo sTo
npuynHe, Kak ykasaHo B MOK 60247, npu exeHEBHbIX U3MEpEeHUsiX nepef UCNbITaHUEM He TpebyeTcs MpoMbiBaTb
Kamepy, ecnu nocneayrollee MUcnbiTaHWe MPOBOAAT Ha XWAKOCTU, U3MepseMblil napaMeTp KOTOpoi nonajaet B
yCTaHOBMEHHbIe Npefensl 3HadYeHnid. B 3aTom cnydae ucnbiTaTenbHylo Kamepy AepaT 3anonHeHHoW npeablaylien
XKNAKOCTBIO NPefNoYTUTENbHO B 3KCUKaTOpe.

Mpn HeoBX0AUMOCTN MPOMbIBAHMS UCMLITATENLHOK KaMepbl MPUMEHSIOT CMEAYIOLLYI0 NPOoLEeAYpPY:

a) CNUBaKT UCMBLITYEMYIO XUAKOCTb U3 Kamepbl U AaloT XXUAKOCTU CTeYb CO BCEX AeTaneil Kamepbl, Ha KOoTopble
3Ta XUAKOCTb nonana,

b) npoMbIBatoT He MeHee 5 MUH BCE  JeTanu Kamepbl pacTBOpuUTENEM Knacca
Y. 4. a., NOAXOASLWMM K TUMY XWAKOCTU WCMBITAHHON B KaMmepbl (PEKOMeHAOBaHHble pacTBOPUTENWU ANSA pasfUYHbIX
U30MALMOHHBIX XUAKOCTEN NpUBEAEHL B NMPUMEYaHUN HUXE);

C) NpOMbIBAIOT BCe AeTanu STUIOBLIM CNUPTOM Kracca u. 4. a.;

d) cywaT BCe fleTanu UcnbITaTenbHON KaMepbl B YACTOM CYLIUNBHOM Likady npu Temnepatype 80 °C B TeveHue 3
Y 1 3aTeM oxNaxjatoT [0 KOMHATHOA TeMnepaTypbl B SKCUKaTOpE,

€) HanomnHsIT KamMmepy N3ONALMOHHON XUAKOCTBIO, KOTOPYIO NAAHUPYIOT UCMbITaTh;

f) BEIMMBAIOT XUAKOCT, 3anMBaloT HOBYIO MOPLUIO U MPOBOAAT N3MEPEHUS.

MpumeuaHune —PekoMeHyeMble pacTBOPUTENU KNacea Y. 4. a.:

LMKrorekcaH — Ans yrnesofopoAHLIX XuAKocTel Tuna HedpTaHoro macrna no craHaapty [1]; Ana nonubyTeHoB no
cTaHaapTy [2], ansa ankunbeHsona, MoHo/pubeHsunTonyona, (EeHWNKCUNUNaTaHa W u3onponunHadTanuHa no
cTaHgapty [3];

3TaHon — AN CNoXHbIX 3UpoB TUNa AuokTundTanara, apupoB YeTelpexaTOMHBIX CMUPTOB NO cTaHAapTy [4];

TONyon — ANA CNoXHbIX KPEMHUNOPraHMYECKNX XXMAKOCTEN NO cTaHaapTy [5].

Mpunoxexue C
(cnpaBouHoe)

PaKkTopbl, BNUAIOWMKE HA NPOBOAUMOCTb XUAKOCTEMN

C.1 O6beMHasa NnpoBOAUMOCTb
YaeneHaa 9neKkTponpoBOAHOCTb O SABMSIETCA CKaNspHOW BENWYUHOW, KOTOpas CBA3aHa C HanpsKeHHOCTLIO
3MEeKTPUYECcKOro Nons £ 1 NNOTHOCTLIO TOKa NMPOBOAUMOCTH j CriefiyoWUM COOTHOLWEHNEM
j=oE (C.1)
370 YacTHbI cnyyal 3akoHa Oma. Ero npuMeHsitoT Kk nitoboit Tovke matepuana.
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YpenbHasi aneKTponpoBOAHOCTb O 3aBUCUT Kak OT CBOWCTB caMOro Marepuana, Tak U OT MOCTOPOHHUX BELLECTB,
KOTOpbIe OH MOXET CofiepXaTb; O MOXET Talkke 3aBUCETb OT BO3AEWACTBUSA 3MNEKTPNYECKOro MNoss Ha Matepuar.

[N romoreHHoro Matepuana, oco6eHHO AMs XKMAKOCTH, NoABepraemoii Bo3geincTamio craboro nons, o sBnseTcs
KOHCTaHTOIi Mo BceMy o6beMy 1 NoaToMy o6beMHasi NPOBOAUMOCTL XapakTepU3yeT pacCMaTpUBaEMYyIO XULKOCTb.

OnekTponpoBOAHOCTL COMbLUMHCTBA M3ONALMOHHBIX XUAKOCTEH B cnabom none onpeaenseTca auccouyuanuei u
pekoMBuHaLmeil MOHOB OLHOMO (MM HECKOJTbKUX) MOHM3yeMoro(biX) BeLlecTBa (BeLecTB).

B ycnosuax TepMoguHamudeckoro pasHoBecus (6e3 NpUnoXeHus nons unum B o4eHb crabom none) o6beMHyto
nposoguMocTe 0, CM/M, onpefensatoT no opmyne

o=> kg, (C.2)

rae K;— NOABWXHOCTU HOCUTENER NONOXUTENBHOrO U OTpULaTENBHOMO 3apsiAoB., M2/(B'C);

q;— 06beMHbIe MNOTHOCTU 3apsA0B, Kn/m®.

Hanpumep, AN 04HOMO UOHWU3UPYEMOro BeLLeCcTBa T ABMAETCA XapaKTEPUCTUKON NOHHOW YUCTOThI XKUAKOCTH

o=kiq:++ kq. (C.3)

Onsa nonyyeHns yaenbHOW aneKkTponpoBOgHOCTU O HEO6XOAMMO MPUNOXUTL HanpskeHWe V U U3aMepuTb ToK /g B
TOYHO 3afjaHHbIX YCNOBUAX, UCNOMb3YA NOAXOASLLYIO UCMbITAaTEeNbHYIO Kamepy. Ha npakTuke UchbITaTenbHYlo Kamepy
crneuuarnbHO KOHCTPYMPYIOT, YToBbl o6ecnevnTb co3gaHne paBHOMEPHOIO UIK YCITOBHO-PABHOMEPHOrO NOJIs.

Ecnu paccTonaHve Mexay anekTpogamu paBHO L W nnowagb NOBEPXHOCTU 3NEKTPOAOB paBHa A, TO MOXHO
Mcnonb3oBaTh cnegyowme GopMynbi:

v
E== (C.4)
L
N
c=L="r", (C.5)
E VA
. Iy
J== (C.6)
A
rme — — COnpoTUBNEHNe R HAMOMHEHHOM XUAKOCTBIO UCHbITATENLHON KaMepbl, OM;
R
(G = — - npoBoaMMOCTb.
R
OBbeMHoe COnpoTUBIEHNe SBMSETCS BENUUMHON, 06paTHO 06LEMHOI NPOBOAMMOCTH
1
P (€7
(e

C.2 TaHreHc yrna guaneKkrpuyeckux norepb tg &

Ansa maTepuana, K KOTOPOMY NPUKNafbIBaT CUHYCOUAaNbHOE HanpsikeHWe, tg O SBNSIETCS YNCTIOBLIM 3HAa4YeHUeM
OTHOLLUEHUSI MHUMOIA YacTu K JeACTBUTENbHOW YacTh KOMMNITEKCHOWR ANAMNeKTPUYECKOR NPpOHMLIaEMOCTM.

Ansa emkocTn C 6e3 noTepb, EMKOCTHbIA TOK /c OnepexaeT HanpsxeHne V Ha 17/2, a ero amnnuTyaa paBHseTcs

lc=CwV, (C.8)

rge w — yrnoeas 4yactoTa, w = 2nf;

rae f—yvacToTa HanpsKeHus.

e
[Ansi eMKOCTH, LYHTMPOBaHHOW CONPOTUBNEHNEM R, CyllecTByeT ciHasHas cocTasnsiowast [, = E , @ o6LLmiA

TOK /* Tenepb onepexaeT HanpsikeHue V Ha yron ¢

T
p=—-0 (C.9)
2
rae & — yron notepsb, yron Mexay /* n eMKoCTHOIN cocTaBnstoLeit /c (cM. pucyHok C.1);
1 G
tgé‘ R
RCo Co

XuakocTb ¢ abContoTHOW AU3NEKTPUYECKOI NMPOHULIAEMOCTBIO € = &¢; (A€ & — OTHOCUTENbHAA ANSNEKTpUHeckas
MPOHMLI@EMOCTb) U YA ENbHO 3I1eKTPONpoOBOAHOCTU O Ge3 AUNoSbHLIX NOTepk NPU paccMaTpuBaeMol YacToTe faeT ToK

L A
3KBMBANeHTHbIN eMKoCTU C, LWYHTUPOBAHHOW COMNPOTUBMEHUEM R, rae R=— 7} C=— , TOraa
oA L
o 1
g0 =—=—— (C.10)
E®W  EPW

OTcloaa BUAHO, YTO 3Ha4YeHue tg & MOXHO MonMy4YnTb 13 eANHCTBEHHOTO U3MepeHUs O U HaoBopoT.
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n >
o] /a Yy

PucyHok C.1 - BekTopHOe npeacTaB/fieHUe HanpskKeHWUA M TOKOB C yrnamm 5 n @

C.3 Mpupoaa 1 NoABMKHOCTbL HOocUTenelt 3apsaaa

B XOpowo npodmibTPOBaHHbIX XUAKOCTSAX HOCUTENAMU 3apsifa SBMASTCA MOHbI WM UX accoumaumn 6onee
BbICOKOr0 nopsigka (My/nbTUMNOKM), KOTOpble 06pa3ytoTcsi B pesynbTarte CMNOHTAaHHOW auccounaumein MasbiX KOMM4ecTB
VOHU3YEMbIX BELLECTB WM BO3AEWCTBMS NMPUPOAHLIX U3MYYEHWA. DNEKTPOHHAS WM AbIpOYHask NMPOBOAVMMOCTL HMKOrAa
He BO3HMKAET B CUTYaLMsX, pacCcMaTpMBaEMbIX B HACTOSILLEM CTaHZapTe.

WMoHbI npuTArMBalOT K cebe HelTpasibHble MOJeky/bl (SIBleHMe CconbBaTauum), OCOOGEHHO WOHbI HE6O/MbLUMX
pasmepoB. 3TO SBASETCA MPUUMHOM TOTO, YTO B [A@HHOM XWAKOCTU MOABWKHOCTb MOHOB HE 3aBWCUT OT Mpupodbl v
MOJIIPHOCTM MOHOB. ECNM cOMbBaTMPOBAHHLIA MOH, HecyLmid 3apss e, NPeacTaBuTb kak cdepy paguycom a B KUOKOCTU
C JVHaMUUecKoll BSA3KOCTbIO /[, TOrAa, MPUPABHAB Ky/IOHOBCKYIO CWY K CWUMe BHYTPEHHEro TPeHWs, MoMyyaroT
cnepyoLLyto chopmyny onpeaeneHus noaBMKHOCTU NOHOB K

K = (C.12)
%rvnp
3Jta chopmMyna 06bIMHO JAET NPaBWIbHbIA MOPSAOK BEMNYMHBI, HampyMep,
, ..o 92
k=io "4 (C.12)
Vs

Ana g = 10'2ac (TMnMyHoe 3HaveHue Ansi TPaHCIOPMAaTOPHOro Macsa MpyY KOMHaTHOl Temneparype) v a = 0,8
HM.
OtHoweHve g/k SBNSETCS KOHCTaHTOM, W3BECTHOM Kak npaBwio BanbaeHa, O0ObIMHO BbINOHAOLLEECS Mpu
N3MEHEHUN TeMNepaTypbl, YTO MO3BONAET OLEHWUTL CKOPOCTb NepemeLLieHNs MOHOB Mo dhopmy e
v=kE (C.13
1 Bpems npobera noHa t B paBHOMEPHOM Mo/ie Yepes paccTosHve L no chopmyne

L L2
,mulmw

C.4 B3aumOCBA3b MexXay YAe/NbHON NpPOBOAMMOCTBIO M HEKOTOPbLIMW CBOWCTBAMM MNPOAYKTOB
Auccoumauumn

Mo ynpoLLeHHON rvnoTe3e Npu PacTBOPEHWM OHOrO 3NMEKTPO/UTA B MAEAIbHON U30MSALVOHHOW XUAKOCTU ANA
onM1caHusi PaBHOBECHOW peakuvn Mexay HeAMCCOLMMPOBaHHbIMM MosekynaMm AB 3TOr0 3/1eKTPO/MTa B KOHLEHTPaLMA
V 1 ero noHamm A+u B-1cnonb3yoT BbipaxeHue

AB <>[i++ S\ (C.15)

B ycnoBusix TEpMOAMHAMMYECKOrO PaBHOBECUSI YMC/IO MOHOB, 06pa30oBaBLUMXCA MY AMCCOLMaLUM, PaBHO Yucy
pekoMOMHMpoBaBLLMX MOHOB. Ecimm KD - koHcTaHTa guccoupaumn, KR - KOHCTaHTa pekoMOuHaumu, Mt - WOHHble
MN/I0THOCTU, TO PaBHOBECUE MOXHO 3anucatb B BUAE

KDv- KR (C.16)

n cnegoBartesibHO

(C.17)

O6beMHast MNOTHOCTb 3apsfa paBHa gt =t e, cfiegoBaresibHO, 3/1EKTPONPOBOAHOCTb 6y,u,eT paBHa
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o=(k, +k )e KDV. (C.18)
R

C.5 BnusiHue aneKTpUyYecKoro nons u HanpsXeHnA Ha NPOBOAUMMOCTb XUAKOCTEN

TepMogUHamuueckoe paBHoBecHe OBbEMHOW MPOBOAUMOCTU 3a cCYeT MpOLEccoB Auccouuauun/pekombuHaLmm
CMeLLaeTca He3HauYUTENbHO, €CnU NpUKNafbiBaeMoe HanpsiKeHWe SBASETCA HU3KUM UAWM  NPOAOMKUTENBHOCTL
LeACTBUA 3TOrO HanpshkeHWs (NPWU TaKoi XXe MONSPHOCTW) ropasfo MeHblle, Yem BpeMs npobera WOHOB OT OfHOrO
anekTpoAa A0 ApYroro.

KoHcTaHTa pekomMbuHauum Kr He 3aBUCMT OT MPUMOXEHHOro Nons, Torga Kak KoHcTaHuTa auccouuauun Kp
yBENUYWBaETCA NpU yBENUYEHUW HanpsbkeHHocTn nona. Mo Teopun OH3arepa Aauccounauus noj AenUCTBUEM
areKTpuYeckoro nons npeHebpexumo mana ans moboi xuakoct, ecnu E < 1 kB/cM, HO NPOBOAUMOCTbL MOXET
yBENUYUBATLCA 3HaYUTENbHO, ecnu E > 5 kB/cM (MOXHO oxuaaTtb ysenudenne Ha 50 % ansa £ = 10 kB/cM, ecnu & =
2,2).

Ha npakTuke uaeanbHas HeWTpanusauusi MOHOB, Korfa OHU JOCTUraloT «CBOero» anekTpoga, obblMHO He
HabnogaeTca No cneayrowuM NpUYMHaM:

— C OfHOW CTOPOHLI, OHU MOryT GbiTb GrioKMpoBaHbLI, NOCKOMBKY WX paspsfka He MPOUCXOAUT MFHOBEHHO, W

cnepoBartenbHO 6yﬂ)’T ckannueaTbCcA C 06pa3OBaHMeM OA4HONONAPHOro 3apsAXeHHOoro cros, KOTOPbLIA MOXeT ObITb
yAaneH npu nepemeHe nontocos,

— C ApYroi CTOPOHbI, Ha aHOAE WIM Ha KaToAe, UK U Ha TOM W Ha APYroM aneKkTpoAax MoryT obpas3oBbIBaTLCA

MOHbl OAHOIO0 3HaKa C 3NeKTPpoAOM 3a CcYeT pasnUYHbIX MEeXaHU3IMOB WHXEKLUU (B NONAPHLIX UKW HENONAPHbIX
KNI KOCTSX).

MH>XeKLMs MoHa 3aBUCKT OT NPUPOAbLI XKWAKOCTH, NPUMECE N MeTansa, U3 KOTOPOro U3roTOBIEHEI SMEKTPOAbI.

Takve saBrNeHUa 0ObIMHO 3aMeTHbI NPU HanNpPAXeHHOCTU NoJA BbiWe 3adBJIEHHONo 3HaY4eHUA 1 kB/cm. MH)KEKLMFI
3apaga, ocnabneHue 3apsga, NepeMelyeHWe  OAHOMOMSAPHBIX — 3apSDKEHHBIX  CMOEB  MOMyT  MpUBECTU K
anekTporngpoguHammdeckomy (EHD) ABWMKEHUIO XUAKOCTM, cnocobCTByIOWEMY NepeHocy 3apsaa W, Takum obpasom,
yBenuuMBaroLLeMy KaxyLLYHCSA 3MeKTponpoBOAHOCTL, 0COBEHHO B BA3KUX XKUAKOCTAX.

Bknag EHD aBuXeHWS B M30MALMOHHBIX XKUAKOCTSX 0ObIYHO HE3HAYUTENEH BNNOTb 10 HAaNPSHKEHU B HECKOMbKO
COTEH BOMbT.

C.6 BnusHue TemnepaTypbl Ha NPOBOAUMOCTb XUAKOCTEN

YBenudeHne TemnepaTypbl NPUBOAUT K YBENUYEHUIO NPOBOAUMOCTU B 3aBUCMMOCTU OT CBOWCTB XWAKOCTK
(AvanekTpuyeckass MPOHUL@EMOCTb, BSI3KOCTb) W CBOWCTB PacTBOPEHHBIX B KWAKOCTU BeWECTB (KOHCTaHTa
Auccouunaumn).

MoaBWXHOCTL UOHOB NO Npasuny BanbjeHa yBenuMunBaeTca 3a CHET YMEHbLUEHUS BAKOCTU NpU yBEnuYeHun
Temneparypsbl.

YBernuyeHne KOHCTaHTbl Auccounauuu npu yBernuYeHWU TemnepaTypbl MOXeT 3HauuTeNlbHO W3MEeHATLCA B
3aBUCUMOCTUN OT NPUPOJibI BELLECTBA, HO OBBIYHO MO KBa3W-9KCNOHEHLWANbHOMY 3aKOHY.
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MpunoxexHue DA
(cnpaBouHoe)

CBe,quMﬂ O COOTBETCTBUU CCbINTOYHbIX MeXAYHapPOAHbIX CTAaHOAPTOB HaLUMOHANMbHbIM CTaHOAAPTaM
Poccuickon ®epepauum

Tabnuua JA1

OB603HaYeHMe CChINIOHMHOro CTteneHb OBo3Ha4eHve ¥ HauMeHoBaHWe COOTBETCTBYHOLLEro HauMoHarbHO-
MEXAYHapOAHOro cTaHgapTa | COOTBETCTBUSA ro crTaHgapra
M3K 60247:2004 IDT FOCT P M3K 60247 — 2013 «>KugkocTu naonsaunoHHsle. Onpefe-

NeHne OTHOCUTENbHOM LU3NEeKTPUHECcKo NPOHULAEMOCTH, TaHreH-
ca yrfia guanekTpudeckux notepb (tg 8) v yaensHoro conpoTuene-
HWS NPY NOCTOSIHHOM TOKE»

M3K 60475:2011 IDT FOCT P M3K 60475 — 2013 «>Kugko- ¢t usonsaumoHHele. OT60p
npo6»
NCO 5725-1:1994 IDT FOCT P NCO 5725-1 — 2002 To4HOCTb (NpaBUNBHOCTb U MNpeLm-

3MOHHOCTb) METOAOB U pesynLTaToB UsMepeHuin. Yacte 1. OcHoB-
Hbl€ NONOXKEHUS U onpefeneHunst

NCO 5725-2:1994 IDT FOCT P NCO 5725-2 — 2002 «TOYHOCTb (NpaBUbHOCTL U NpeLm-
3MOHHOCTL) METOAOB U pPe3ynLTaToB UaMepeHuin. Yactb 2. OcHoB-
HOW MeTod onpefeneHus NoBTOPSEMOCTU WU BOCTMPOU3BOAUMOCTY
CTaH4apTHOro MeToga U3MepeHUin»

NCO 5§725-3:1994 IDT FOCT P NCO 5725-3 = 2002 «To4HOCTb (NpaBunbHOCTL U NpeLu-
3MOHHOCTb) METOAOB W pe3ynbTaToB M3MepeHu. YacTe 3. MNpome-
XKYTOYHBIE MOKa3aTenu MPeuUM3NOHHOCTU CTaH4apTHOro MeTofa
N3MEPEHUAY

NCO 5725-4:1994 IDT FOCT P NCO 5725-4 - 2002 «TOYHOCTb (NpaBUAbHOCTL U Npeuun-
3MOHHOCTB) METOAO0B U pe3ynsTaTtoB uaMepeHni. Yactb 4. OcHoB-
Hble METOAbl OMpefenexHns NPaBUIIbHOCTU CTaHAAPTHOrO METoAa
N3MEPEHUA»

MpuMedyaHune —B HacToAlWelh Tabnuye McNoNb3oBaHO cneaytollee ycrnoBHoe 0603HaYeHne cTenexn
COOTBETCTBUA CTaHAapTOB:
IDT — nAeHTUYHbIE CTaHAAPTLI.
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