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HAUWOHANBbHBIN CTAHOAPT POCCUNCKON OPEQLEPALMNMU

HE®TEMPOAYKTbI

Onpepernenue NIOTHOCTU, OTHOCUTENbHOM NMOTHOCTU U NNOTHOCTU B rpagycax APl undpoBbiM
NIOTHOMEPOM

Petroleum products. Determination of density, relative density and API gravity of liquids by digital density meter

[ara BBeaeHua — 2017—07—01

1 ObnacTb NpUMeHeHUs

1.1 Hacrosimii cTaHaapT ycTaHaBNMBAET METO/, OnpeaerieHns MoTHOCTU, OTHOCUTENbHOWM NMIOTHOCTU
W NIOTHOCTK B rpagycax APl He(TAHbIX AUCTUNNATOB U BA3KMX MAcen B XXKWAKOM COCTOSHUM Npu TeMneparype
UCMbITAHUA C UCNOMb30BAHUEM PYYHOTO UMM aBTOMAaTUYECKOro BBoAa obpasua. MeToa MOXHO MCNoNbL30BaTb
ANSA XXUAKOCTEN C AaBlNEHMEM HacCbILLUEHHbIX NAapoB NMpU Temneparype ucnbitaHua He 6onee 100 kMa (cm.
ACTM [ 5191) u BAskocTbI0 He Gonee npubnuautensHo 15000 Mm2/c (cM. ACTM [] 445 unu ACTM [] 7042).
MeTon MOXHO NPUMEHATL NPU AAaBNEHUM HACbILEHHbIX napoB Gonee 100 kMa, ecnu npeaBapuTenLHO ycTa-
HOBNEHO, 4To B U-06pasHon ocumunnupyloLlen Tpyoke He 00pasyloTcs Ny3bipbku, KOTOPbLIE MOTYT MOBMUATL HA
onpeaeneHne ninoTHOCTU. HaCTOHLuMﬁ METOA4 MOXHO UCMNOonb30oBaTb ANA onpeaeneHua NioTHOCTU, OTHOCK-
TENbHOW NIOTHOCTU U MIIOTHOCTH B rpagycax APl 6eH3UHOB, GEH3UMHOB, COAEPXKALLMX OKCUTEHATBI, AU3ENbHbIX
TOMMMB, TONMUB AN PEAKTUBHbIX ABUratenen, 6asoBbix Maces, napaduHOBLIX YIIEBOAOPOAOB U CMA304HbIX
macern.

1.1.1 Mpu mexxnabopaTtopHbix nccneaosanuax (ILS) B 1999 r., kotopble ObinM UCNONbL30BaHLI ANA yCTa-
HOBNEHWs MPELU3MOHHOCTU METOAA, NnapadMHOBLIE YINEBOAOPOAb! U BA3KME HE(PTENPOAYKTLI HE BKMOYanNU B
Habop o6pa3uoB, NOCKONbKY BCE UCMbITYEMble 06pa3ubl ObinvM npoaHanuaMpoBaHbl Npu Temnepatype 15 °C.
Onsa napaduHoBbLIX yrnesogopoaos 1 0b6pasyoB BA3KUX HedTenpoaykToB AnsA obecnevyeHns BBoga aHanu-
3upyemoro obpasua B XXUAKOM COCTOSHUM TpebyeTca aAvelika, paboTaloLuas npu NOBLILLEHHOW TeMneparype.
Mpu aHanuse napadMHOBLIX YINEBOAOPOAOB U BA3KUX HEhTENPOAYKTOB Ccrieayer o6paTuTbCa K MHCTPYKLMK
usrotosutens npubopa Ans pykoBoACTBA M Mepam NpeaocTopoXxHocTu. MHdhopmauma o pesynsrarax Mexna-
GopaTopHbIX UCCNEOBaHMIA, NpoBeAeHHbIX B 1999 1., npuBeaeHa B pasaene 15 u npumevanum 8.

1.2 Tpu pasHornacusix B OLiEHKE Ka4yecTBa NPoAYyKLUU SABMSIETCA METOA € Py4YHbIM BBOAOM obGpasua no
6.3 unun 6.4 B 3aBMCMMOCTM OT Tuna obpasua.

1.3 Hacrosimit MeToa He crneayeT NPpUMEHSATb NPU UCNbITAHUAX 06Pa3L OB TEMHOIO LBETA, ANA KOTO-
PbIX HEBO3MOXHO AOCTOBEPHO YCTAHOBUTbL OTCYTCTBME My3bIPLKOB BO3JyXa B U3MEPUTENLHON svenke. Ana
onpeaeneHns NNoTHOCTU Npo6 HedTu ucnonb3yor ACTM [ 5002.

1.4 3HayeHus, yctaHOBMEHHbIE B eanHuLax CU, cuutaloT CTaHAapTHLIMU, ecnu Apyrue ykasaHus oT-
CYTCTBYIOT. [IDMHATLIMU €AUHULIAMM U3MEPEHUS MITIOTHOCTU SABMSIOTCA rPaMMbl HA KyOW4ECKUIi CaHTUMETP
(r/ocm3) nnu kunorpammbl Ha Kybuueckuin metp (kr/mS3).

1.5 B HacTOsiLeM cTaHaapTe He MpeaycMOTPEHO pacCMOTpeHue BCeX BONpocoB obecneueHus Ges-
OMacHOCTH, CBA3aHHbLIX C €ro ucnonb3oBaHmeM. Monb3oBarenb HACTOALIEr0 CTaHAapTa HeCeT OTBETCTBEH-
HOCTb 3@ YCTaHOBIMEHUE COOTBETCTBYIOLLMX NPABUM MO TEXHUKEe BE30NacHOCTN M OXpaHe 3A0POBbA, a TaKkKe
onpeaensier LUenecoobpa3HOCTb NPUMEHEHUS 3aKOHOAATENbHbLIX OrPaHUYEeHUn nNepesa ero UCNosb30BaHUEM.
KoHkpeTHasa nHdopmauus no TexHuke 6esonacHocTu npusegeHa B 7.4, 7.5 1 10.3.

U3paHue ocbuumansbHoe
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2 HopMmaTUBHbIe CCbINTKU

B HacTosILLIEM CTaHAApTe UCNOMNB30BaHbl HOPMATUBHBIE CCbIMKW Ha creayloLwue cTaHaapTsl:

2.1 CraHgaptbl ACTM!

ASTM D 287, Test method for API gravity of crude petroleum and petroleum products (hydrometer
method) [ACTM [ 287, MeTtoz onpeaeneHusi NnoTHOCTU B rpagycax APl HedTu U HedpTenpoayKToB (apeome-
Tpuyeckui metoa)]

ASTM D 445, Test method for kinematic viscosity of transparent and opaque liquids (and calculation of
dynamic viscosity) [ACTM [ 445, MeToa onpeaeneHusi KNHemaTU4eCKOM BASKOCTM MPO3payHbIX U HEMPO3pay-
HbIX XXMAKOCTEN (M BblUMCNEHNE AUHAMUYECKON BA3KOCTM)]

ASTM D 1193, Specification for reagent water (ACTM [ 1193, Cneuudukauma Ha peakTus BOAY)

ASTM D 1250, Guide for use of the petroleum measurement tables (ACTM [ 1250, PykoBoACTBO MO UC-
NonbL30BaHMIO Tabnuy n3mepeHuii HedbTENPOAYKTOB)

ASTM D 1298, Test method for density, relative density (specific gravity), or API gravity of crude petro-
leum and liquid petroleum products by hydrometer method) [ACTM [ 1298, MeToa onpeaeneHus NNOTHOCTH,
OTHOCUTENbHOM NNOTHOCTH (YAENbHOrO Beca), Unn NioTHOCTU B rpagycax API cbipoi HedTH U XXnakux Hedre-
NpPoAYKTOB apeoMETPUYECKUM METOAOM]

ASTM D 4057, Practice for manual sampling of petroleum and petroleum products (ACTM [ 4057, NMpak-
TUKa py4HOro otbopa npo6 HedTn 1 HedITENPOAYKTOB)

ASTM D 4177, Practice for automatic sampling of petroleum and petroleum products (ACTM [ 4177,
MpakTuka aBToMaTuyeckoro otbopa Nnpob HedTn N HePTEenpPOaYKTOB)

ASTM D 4377, Test method for water in crude oils by potentiometric Karl Fischer titration (ACTM [ 4377,
MeTtoa onpeaeneHusa BoAbl B CbIPOW HETM NOTEHLUOMETPUYECKMM TUTPOoBaHMeM rno Kapny duiuepy)

ASTM D 5002, Test method for density and relative density of crude oils by digital density analyzer
(ACTM [ 5002, Metoa onpeaeneHusi NANOTHOCTU U OTHOCUTENbHOW NMOTHOCTU CbIPON HETU LMPPOBLIM
NIOTHOMEPOM)

ASTM D 5191, Test method for vapor pressure of petroleum products (mini method) [ACTM [ 5191,
MeTtoa onpeaeneHns 4aBNeHUs HaCbILWEHHbIX NApOB HehTENPOAYKTOB (MUHM METOA)]

ASTM D 7042, Test method for dynamic viscosity and density of liquids by Stabinger viscometer (and the
calculation of kinematic viscosity) [ACTM [] 7042, Metoa onpeaeneHnsi AMHAMUYECKON BASKOCTU U NNOTHOCTH
XUAKOCTEN BUCKO3MMETPOM LLitabuHrepa (M BbluMCNEHME KMHEMATUYECKOM BA3KOCTH)]

3 TepmuHbI U onpeaeneHus

3.1 B HacToALWEM CTaHAapTe NPUMEHEHBI CREAYIOLLNE TEPMUHBI C COOTBETCTBYIOLLIMMU ONPEAENEeHUAMM:

3.1.1 nnotHocTb (density): Macca BewecTsa Ha eauHuly o6bemMa npu yCTaHOBNEHHON TeMneparype.

3.1.2 oTHOCUTEeNnbHaA NNOTHOCTL (relative density): OTHOWeHUe NNOTHOCTU BeweCcTBa NPU YCTaAHOB-
NEHHOI TeMnepartype K NIOTHOCTU BOAbI NPWU YCTAHOBNEHHON Temneparype.

3.2 TepMmuHbI, XapaKkTepHbie A8 HACTOALEro craHaapTa:

3.2.1 HacTtpoiika (adjustment): Mpoueaypa npueeaeHus pabounx xapakTepucTuk npubopa B COCTOS-
HWEe, COOTBETCTBYIOLLIEE €70 UCMONb30BaHUIO, YCTAHOBKA UM KOPPEKTUPOBKA NOCTOAHHLIX NNOTHOMEPA.

3.2.1.1 MNosicHeHue — [Ansi HEKOTOPbIX UUPOBLIX NIOTHOMEPOB MOXET TpeBoBaTLCA HACTPONKA, a He
kanu6posku npubopa. Mpu HaCTPoMKe NNOTHOMEPOB ANS YCTAHOBNEHUS NMUHENHOCTU 3MEpPEeHuin B paboyem
AunanasoHe TeMmnepaTyp UCMOMb3yIOT BO3AYX U CBEXEBCKMNAYEHbIN peakTus — Body (MpeaynpexaeHme —
OGpauieHne c KunsiLen BOAOM UNM BOAOW, BNN3KON K TeMMNepaType KUMeHUs, MOXET NpeacTaBnaTb onac-
HOCTb. Crieyer UCNONb30BaTh COOTBETCTBYOLLUME CPEACTBA UHAMBUAYANBHOMN 3aLLMTHI).

3.2.2 kanuo6poBka (calibration): Komnnekc npoueayp, yctaHasnuBatoLLMX COOTHOLLEHUE MeXAY MNmnoT-
HOCTbIO CTaH4aPTHOIO BELLECTBA U COOTBETCTBYIOLUMM 3HA4YEHMEM nokasaHui npubopa.

D YTouHUTB cebinku Ha cTaHgapTsl ACTM MOXHO Ha caitte ACTM www.astm.org Unu B criyx6e noaAepx)KkA Knu-
eHToB ACTM service@astm.org. B nHdopmaLoHHoM ToMe exerogHoro cbopHuka ctaHaapToB (Annual Book of ASTM
Standards) crnegyeT obpallaThcs K CBof ke CTaHapToB exerogHoro cbopHMKka cTaHAapToB Ha CTpaHuLe canTa.
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4 CywHoOCTb MeToga

4.1 B ocuunnupyioLlyto TpybKy BBOAAT HEBOMNbLLOH 06bEM Xuakoro obpasua, npuMepHo ot 1 Ao 2 cm3,
U3MEPAIOT YacToTy konebaHui, BbI3BAHHBIX N3MEHEHUEM MACChl TPYOKU, U C KanUBPOBOYHBIMU JaHHBIMU UC-
Nonb3yloT ANA ONPEAEeneHns NNOTHOCTU, OTHOCUTENBLHON NAOTHOCTM UNKU NNOTHOCTU 06pa3sua B rpagycax API.

5 HasHayeHue n npumeHeHune

5.1 TINOTHOCTb ABNAETCA OCHOBHLIM (PU3UYECKUM CBOMCTBOM, KOTOPOE MCNONL3YIOT BMECTE C APYIMMU
CBOMCTBaMM, YTOObI XapakTepu3oBatb dpakummn HedTU U HEPTENPOAYKTOB KaK Nerkue unu Tsxenolie.

5.2 MNOTHOCTb MMM OTHOCUTESIbHYIO NMOTHOCTL HEPTU U HEITENPOAYKTOB MCNONbL3YIOT AN npeobpa3o-
BaHWUA U3MepeHHoro oobema B 06bEM Npu cTaHAApPTHON TeMnepatype 15 °C.

6 Annaparypa

6.1 UudpoBoit nnoTHomep

Linchpoeoit aHanuzatop, coctoawmii u3 U-obpasHon ocuunnupyiowwen Tpybku ans obpasua, cuctemsl
9NEKTPOHHOTO BO3BYXKAEHWA, BbIYMCIIEHNS YacTOThl U AUCNNEA. AHanu3aTop AoMmkeH o6ecnevnBaTb TOMHOE
u3MepeHue TeMneparypbl obpasua BO BpeMsi M3MEpPEHUn unu nogaepXaHme Temnepartypbl obpasua no 6.2.
Mpubop aomkeH obecneynBaTh NPELU3NOHHOCTb PE3YNLTAaTOB UCMILITAHWIA.

6.2 LnpkynsiumoHHass 6aHa € MOCTOSHHOW Temnepatypon (npu HeobxoaumocTtu), obecneumsaiowas
nogaepXaHne TeMneparypbl LMPKYIUPYIOLLIEN XXMAKOCTH B 3a4aHHOM AManasoHe ¢ TOMHOCTbLIo Ao + 0,05 °C.
MnoTHOMEpP MOXET BKMKOYATh CPEACTBA KOHTPONS TEMNepaTypbl.

6.3 LUnpuupl, MCNonb3yeMble NpU BBOAE 06pa3La BPYUHYIO, BMECTUMOCTbIO HE MeHee 2 CM3 ¢ HaKOHeu-
HWUKOM MM aganTepoM, COOTBETCTBYIOLLMM OTBEPCTUIO OCLMANUPYIOLWENn TpyOku.

6.4 MpOTOYHbIN UMK HarHeTaTesbHbIA aganTtep (nepexogHuK), UCNONb3yEMbIN B Ka4eCTBE anbTepHaTuB-
HOrO CpeAcTBa BBEAEHUS NPOo6bl B LMEPOBOI NIOTHOMEP C NMOMOLLbLIO HAarHETaHWA UK Bakyyma.

MpumedyaHue 1—He cneayeT NPUMEHsITL BakyyM AJ1si NPoG, CKIOHHbIX K NOTEpe NEerkoneTy4nx KOMMNOHEHTOB,
MOCKOSbKY 3TO MOXET MpUBECTM K 06pa3oBaHmnio Ny3bipbkoB. CrieqyeT U3roToBUTb CneLmanbHbliA Komnadok unm npobky
ANA KOHTelHepoB ¢ o6paslamu, YToGLl BO3AyX, HanpuMep OT PyYHOro Hacoca, UCMONb3oBancsa Ans NepeMeLLeHUs uc-
NeITyeMoro o6pasia B U3MepUTenbHYo sueliky U-06pasHoii TpyOKU NMPOTOYHEIM METOAOM.

6.5 Mpu aBTOMATMYECKOM BBOAE aAHaANM3upyembix 00pa3LoB cneayer MCnonb3oBaTb aBTOMAaTUYECKUN
fosaTop (aBrocammnnep). KOHCTPYKUMS aBTOMaTUYECKOrO 03aropa A0MmkHa ob6ecneunBarb LENOCTHOCTb 06-
pasua [0 aHanu3a, npu ero NPOBEeAEHUM U NoAavy NPeACTaBUTENLHON NOPLMKU NCNbITyeMoro obpasua B Lud-
POBOW NAOTHOMEP.

6.6 Jatumk Temneparypbl (TSD), o6ecneunBalowmii KOHTPONb TEMNEPATYPbl UCTILITAHUA C TOYHOCTbIO
8o £ 0,05 °C. Npu ucnonb3oBaHun B kayectse TSD CTEKNAHHOIO XXMAKOCTHOrO TEPMOMETPA ANA YCTaHOBMe-
HUS M cobnioaeHUst TEMNepaTypbl UCMLITAHUS OH A0IKEH ObITb OTKAaNUGPOBaH K rPaayMpoBaH C TOYHOCTLIO 10
0,1 °C u ocHallleH gepxatenem ansi npucoeauHeHus k npubopy. MNpu kanubposke TepMoMeTpa Temneparypy
NNaBMeHUa Nbaa U AepXxarens BbIMUCIAIOT C TOYHOCTLIO A0 0,05 °C. [iNA HEepTYTHLIX TEPMOMETPOB YCTPON-
cTtBO TSD cneayet kanubpoBaTb €XerofHo No cepTudULUMpPOBaAHHOMY M NPOCNEXUBAEMOMY 3TANOHY.

6.7 YnbrpasBykoBasi BaHHA 6e3 nogorpesa, pa3Mepbl KOTOPON NO3BONAIOT NOAAEPXKNBATb KOHTENHeP(bI)
B BaHHe Ans obecnevyeHns 3p(PEKTUBHOIO pacCenBaHna U yaaneHusa Bo3ayxa Unu ny3bipbKOB BOBNEYEHHOTO
rasa.

7 PeakTuBbI M MaTtepuanbl

7.1 Ucnonb3yloT peakTusbl kKBanudukauum 4. 4. a. Ecnu HET Apyrux ykasaHuii, peakTUBbl AOMMKHbI CO-
OTBETCTBOBaTh cneuudukauum Komutera aHanuTuiyecknx peaktusos AMEpUKaHCKOro XUMUYECKoro obuie-
cTBa?). MOXKHO MCNONb30BATL PEaKTUBLI APYroi KBanUUKaLMMK NPU YCROBUM, YTO CTENEHBL YNCTOTHI PeakTUBa
HE CHWXKAET TOYHOCTb ONpeAeneHus.

2) Reagent Chemicals, American chemical society specifications, American chemical society, Washington, D.C.
(obpasLbl Ans nabopaTtopHbIX XMMuUKaToB), a Taioke the United States pharmacopeia and national formulary, U.S. Pharma-
copeial convention, Inc. (USPC), Rockville, MD. (Papmakonesn CLLA 1 HauuoHanbHbIA hapMakonornyeckuii CnpaBoqHUK).
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7.2 Yuctota BOAObI

Ecnu HeT apyrux ykasaHui, ucnons3ytot sogy Tuna |l no ACTM [ 1193.

7.3 PeakTuB BOAA, CBEXEBCKUNAYEHAA AN yAaneHWs pacTBOPEHHbIX rasoB U UCMOMb3yeMas B Kade-
CTBE 3TanoHHOro kanubpoBouyHoro craHgapta (MpeaynpexaeHne — OOGpalleHue C KUMALWEN BOAON unu
BOZON, OGNM3KOW K TEMNEpaType KUNEHUS, MOXET NPeACTaBNATbL ONacHOCTL. Cneayer cnonb3oBaTb COOTBET-
CTBYIOLLME CpeacTBa MHANBUAYANBHOW 3aLUMThI).

7.4 OunLaoWmMil PacTBOPUTENb, HAaNpUMep cneunanbHblii 6eHsuH-pacTeoputensy (Mpeaynpexae-
Hue — CneumnanbHblii 6eH3MH-PaCTBOPUTENDL NErko BOCNNAaMEHAETCA) unu apyrue marepuarsl, obecneumsa-
OLUME NPOMbIBaHME U NOMHOE yaaneHue obpasua u3 usMepuTenbHON TPyoKu.

7.5 AUETOH ANnA NPOMbIBAHUA M CYLUKM ucnbiTatenbHoi Tpybku (MpeaynpexaeHne — YpesBblyaiHO
Nerko BOCMMaMEHAETCS).

7.6 Cyxoli BO3AYyX ANS CYLLKW OCLUMNMMPYIOLLEH TPYOKK.

8 OT60p NPO6 N UcnbiTyembie 06pasLbl

8.1 OT160p Npo6 onpeaensieT BCe npoueaypbl NonyveHus odpasuos n3 TpybonpoBoga, pesepsyapa unu
OpYroi cUCTeMbl U pasmeLleHus obpasua B KOHTENHep Ans nabopaTtopHbix ucnbitaHuin. KoHtenHep ana na-
B6opaTopHbIX Npod n 06vem obpasua A0mkHbI 0becneynBaTb NnepemellMBaHme obpasua u nonyvYeHue ogHo-
poaHou npobbl 4NA aHanu3a.

8.2 JlaGoparopHasa npob6a

Mcnonb3yloT ToNbKO NpeacTaBuTenbHble NPo0bI, nonyyeHHblie no ACTM [1 4057 unu ACTM [ 4177.

8.3 McnbiTyemMbit o6pasey

Mopuua unu o6vem obpasua, NONy4eHHOro u3 NabopaTopHol NPoObl, NOMELLEHHbIE B UBMEPUTENBHYIO
TpyOKy nnotHomepa. McnbiTyemblii 00paseL, nony4ator cneayiowmm obpasom.

8.3.1 MepemewmBatotr npody, ecnu TpebyeTca roMoreHu3auus, crapasch usbexxarb BOBREYEHUs ny-
3bIPbKOB BO3AyXa B COOTBETCTBUM C TpeboBaHuamu ACTM [1 4177 unu ACTM 1 4377. MNepemMelumBaHue HeKo-
TOpPbLIX TUNOB 0OpasuoB (Hanpumep, obpasLioB GeH3nHa) NpU TeMepaType OKpyXXatoLen cpeabl B OTKPbITOM
KOHTEWHEepe MOXET NPUBECTU K noTepe neTyunx Bewects. Obpasubl, Ansi KOTOPbIX NOTEPA NETYYMX BELLECTB
AIBMAETCA NOTEHUMANbLHON Npobnemon, cneiyer nepeMeLLnBaTh B 3aKpbITbIX FePMETUYHBIX KOHTENHEpaxX Unm
npu Temnepatype He meHee vyem Ha 10 °C Hmxe Temnepatypbl OKpyXatowen cpeabl. [na HEKOTOPbIX TUNOB
06pasLoB, TakMX Kak BA3KME CMA304HbIE MAcCa, CKITOHHbLIX K BOBMIEYEHUIO BO3yXa UMK Ny3bipbKOB ra3a, obino
YCTaHOBMEHO, YTO UCNOMb30BAHUE YNLTPA3BYKOBON BaHHbI (CM. 6.7) 6e3 HarpesaHuA a¢pdeKTUBHO paccenBa-
€T My3bIpbKku rasa B Te4eHue 10 MuH.

MpumevyaHue 2-— lpu nepemelumBaHmn obpasLoB C NIETYYMMU KOMIMOHEHTaMU YYUTBIBAIOT CBOCTBa 06pas-
LIoB B 3aBUCUMOCTHU OT TeMNepaTypbl OKpyXKatoLell cpefibl U AaBrneHus.

8.3.2 [nsa BBEAeHUs UCMLITYEMOTO 00pasLa BPy4HYIO U3 HaanexaiuMm o6pasomM nepemMeLlaHHoii nabo-
paTopHoii NPoBbl MOXXHO UCNONB30BaThb LINPUL. MpK MCNONbL30BaHUM NIOTHOMEPA C AONONHUTENbLHBIM 000-
pyoOBaHMEM U COEAUHUTENbHbLIMKU TPyDKaMu, kak npueeaeHo B 6.4, ucnbiTyeMbln 06pasel, MOXXHO BBOAUTH
HernocpeACcTBEHHO B U3MEPUTENbHYIO TPYOKY aHanm3artopa us KOHTeNHepa ¢ nepeMeLuadHbiM obpastom. Mpu
aBTOMaTn4eCcKoM BBOAE NPoDbI cneayeT cHavana nepeHecTu YacTb o0pasua ¢ NOMOLLBIO COOTBETCTBYIOLLIMX
CpeacTBe U3 nepemellaHHoi nabopatopHoi npobbl BO hnakoHbl aBTocamnnepa, obecnevnsasi LenocTHOCTb
obpasua Ao U BO Bpems npoBeaeHus aHanu3a. GnakoHbl ANA aBTocamnnepa 3anofHaAT He 6onee yem Ha
(80 £ 5) % no o6vemy u cpasy repMETMYHO 3aKpbIBAIOT; OHU AOSHKHbI ObITb 3aKPbITbl 4O ABTOMATUYECKOTO
nepemMeLLeHns UCnbITyeMoro obpasua B usmepuTenbHyio ayenky. flerkoneryume o6pasubl nepes uaMepeHuem
oxnaxaatotr. CneayoT UHCTPYKLUSIM M3rOTOBUTENS.

MpumeyvyaHune 3 — [lpu nepenonHeHMn rNaKoHOB BO3MOXHO MepPeKpecTHoe 3arps3HeHue obpasuoB BO
dnakoHax.

3 MoxHo Mcrnonk3oBaTL UMENLLMECs B NpofjaXe pacTBOPUTENU: NeTPOoneitHbIi ahup, MFPOMH MNK GeH3uH-pac-
TBOPUTENb A5 ONpefeneHuns ocafKa B CMa3oyHbIX Macnax.

4
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9 NoproroBka annaparypbl

9.1 ToToBAT NNOTHOMEP (B TOM uucne 6aHio 1, Npu HEOHX0AUMOCTU, AONONHUTENBHOE 060pYyaOBaHKE)
B COOTBETCTBUU C UHCTPYKLMSMU U3rOTOBUTENS. Perynupylor Temneparypy 6aHu unu KOHTPONUPYIOT B HEW
Temneparypy ana obecneyeHus U nogaepkaHus Heo6xoAUMON TeMNepaTypbl UCNbITAHUA B AYENKE C aHanu-
3upyembim o6pasioM. Kanubpylor npubop npu Toii e Temnepatype, Npu KOTOPon AOIKHA ObITb 3MepeHa
NNOTHOCTb UM OTHOCUTENbHASA NIOTHOCTL 00pas3La, unu BbINOSHAIOT PErYNIMPOBKY (CM. NpeaynpexaeHne B
3.2.1.1) npu nogrotoBke aHanuaupyemoro obpasua (MpeaynpexaeHne — BaXHO TOYHO YCTAHOBUTbL U KOH-
TpONMpOBaTb TEMNepatypy B UCNbITaTenbHON Tpybke. OTKNOHEHUE TEMNEepaTypbl UCNLITAHUS OT YCTAHOB-
NEeHHOoro 3HadeHusa Ha 0,1 °C MOXET NPUBECTU K U3MEHEHUIO 3HAYEHUSA NNOTHOCTU B YETBEPTOM AECATUYHOM
3HaKe NPW U3MepeHuM NIIOTHOCTU B rPaMMaXx Ha KyOu4eckuit CaHTUMETP).

10 KannbpoBka annaparypbl

10.1 Kanubpyior npubop npu nepBoHa4anbHOW YCTAHOBKE M KaXKabli pa3s Nnpu M3MEeHEeHMn Temneparypbl
ucnbiTaHus (ecnu Npubop He OCHALLEH PerynupylowmMmM yCTpoMCTBOM, cM. 3.2.1.1) unu no pesynbtartam KOH-
Tpons kauectsa QC o6pa3suos (cM. 11.1).

10.2 Mpwu kanubposke npubopa HeO0OX0AUMO BbIYUCAUTL 3HAYEHUA ko3dpduumneHTos A n B no nepuo-
Aam konebaHuin T, onpeaensembiM, KOr4a B sueiike ans o0pasua HaxoauTCA BO3AYX U CBEXEBCKUNAYEHLIN
peaktuB Boaa (MpeaynpexaeHue — OO6paLeHne C KUNALWEW BOAOW UNu BOAOW, BrM3KON K Temneparype
KUNEHUS, MOXeET ObITb onacHbIM. CnejlyeT UCNonbL30BaTb COOTBETCTBYIOLLME CPEACTBA UHAUBUAYASLHON 3a-
wmThl). Mpu HEOGXOAMMOCTM AN KaNMOPOBKM MOXHO MCMOMbL30BaTh APYIMe BELLUECTBA, TAKUe KaK H-HOHAH,
H-TPUAEKAaH, LMKIOreKCcaH U H-rekcagekaH (MPpUMEHSIOT NPU BbICOKMX Temneparypax), Npyu yCrnoBuu, YTo aTa-
NOHHbIE Marepuanbl UMEIOT CepTUMULMPOBAHHBIE 3HAYEHUA NMOTHOCTU B COOTBETCTBUU C HALIMOHANbHBLIMK
cTaHaapTamu.

MpumeyaHune 4 —HoBble MMetoLmecs B Npogaxe NpuGopbl MOryT KOPPEKTUPOBATL BA3KOCTb, YTO No3BonseT
CBECTU K MUHUMYMY CMELLieH1e Npy onpejeneHun nroTHocTu. Bonee noapo6Hele cBefeHUs NpuBeaeHsl B pasgene 15.

10.2.1 Mepen onpeaeneHnem nepuoaa konebaHuit T npombiBaloT TpyOKy ans obpasua ouuwaowmm
pacTtBoputenem, 3atem aLeTOHOM W CyLLaT CyXuM BO34yXOM. 3arpsi3HeHHbIN UK BAXHbINA BO3AYX MOXET BNU-
ATb Ha kanMbpoBky. Bo3ayx, ncnone3yemoliil Npu kanubpoBke, NPONYCKaloT Yepes OYUCTUTENN U OCYLUMTENN.
Mpu kanMbpoBke BO3AYXOM BMYCKHbIE W BbiNyCKkHble oTBepcTUsi U-0BpasHoi TpyBku AomkHbl ObITb 3akynope-
Hbl ANA NpegoTBpaLleHnsa nonagaHusa BraXKHoro Bo3ayxa.

10.2.2 Mo3BonAT cyxomy BO3ayxy B U-06pasHoil TpyOKke A4OCTUYbL PaBHOBECUSI C TEMNepaTypon UG-
NbITAHUA U 3aMUCLIBAIOT 3HAaYEHMe nepuoga konedaHun T ansa Bo3ayxa.

10.2.3 BBOAST B U3MepUTENbHYIO TPYBKY HEBOMbLUOI 06beM, NPUBNU3NTENbHO 1—2 cM3, CBEXEBCKM-
nsveHoro peaktusa Boabl (MpeaynpexaeHne — ObpalleHue ¢ kunswen Bogon unu Boaon, 6nm3kon K Tem-
neparype KMNeHusl, MOXeT BbiTb onacHbiM. Cneayer Mcnonb3oBaTh COOTBETCTBYIOLLME CPEACTBA UHAUBUAY-
anbHOM 3aLyMThl) LUNPULIEM UK anbTePHaTUBHLIM cnOCco6oM no 6.4 1 6.5. NcnbiTyemas nopumsa 4omkHa ObiTb
O[JHOPOAHOW U HE COAEepPXaTb AaXKe MenbYanlLmMx ny3bipbkOB BO3Ayxa unu rasa. llocne crabunusauum oTo-
Opa)keHWUs1 Ha AUCNnee 3anucbiBaloT 3Ha4YeHne nepuoaa konebauuin T Ansi BOAbI.

10.2.4 BblMUCNAIOT NNOTHOCTL BO3AyXa d, r/cm3, Npu TemMnepaType UcnbITaHus no popmyne

d, =0,001293(273,15/T)(P/101,325), 1)

rae T — Temnepartypa, K;
P — Bapometpuyeckoe aaeneHue, kla.

10.2.5 OnpeaensioT NNOTHOCTb BOAbLI NpKU TeMMepaType ucnbltTaHus no tabnuue 1.
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Ta6nuya 1— MNnotHocTs BoablY)

MpumeyaHune 1 — Heckonbko METPONOTUYECKMX OpraHU3auuii onybnukosanu Tabnuuel NNOTHOCTU BOALI, Ha
ansTepHaTUBHbIE faHHblE O NNOTHOCTU BOALI CChINAIOTCSA B NyBnukauusx, He oTHocALMUXCS K AMepUKaHcKoMy obLuecTsy
Mo MCNbITAHWUIO U MaTepuUanaMm WU HacToAWEeMy METOAY MCNbITaHWNA. Micnonb3oBaHUe 3Ha4YEHUA NIOTHOCTU BOAbLI U3 anb-
TEepPHaTMBHOIO UCTOMHUKA He BNIUAET Ha METOA UCNbITAHWUIA, MOCKONbKY U3MEHEHWE JaHHbIX, Kak NPaBUNo, orpaHUYUBaETCs
LLIECTHIM AECATUYHLIM Pa3spSAOM.

Temnepatypa, °C MnoTHocTb, ricm3 TemnepaTypa, °C MnoTHocTL, r/em® TeMmnepatypa, °C MRoTHOCTb, r/em3
0,0 0,999844 21,0 0,997996 40,0 0,992216
3,0 0,999967 22,0 0,997773 45,0 0,990213
4,0 0,999975 23,0 0,997541 50,0 0,988035
5,0 0,999967 24,0 0,997299 55,0 0,985693
10,0 0,999703 25,0 0,997048 60,0 0,983196
15,0 0,999103 26,0 0,996786 65,0 0,980551
15,56 0,999016 27,0 0,996516 70,0 0,977765
16,0 0,998946 28,0 0,996236 75,0 0,974843
17,0 0,998778 29,0 0,995947 80,0 0,971790
18,0 0,998599 30,0 0,995650 85,0 0,968611
19,0 0,998408 35,0 0,994033 90,0 0,965310
20,0 0,998207 37,78 0,993046 100,0 0,958421
A) Ycronb3oBaHbl 3HaYeHUS NIOTHOCTH, COOTBETCTBYIOLWNE MeXAYHapoaHo# Wkane Temneparyp 1990 . (ITS 90),
no Lemmon, E. W,, McLinden, M. O., and Friend, D. G., «Thermophysical Properties of Fluid Systems», NIST Chemistry
WebBook, NIST Standard Reference Database No. 68, Eds. P.J. Linstrom and W.G. Mallard, National Institute of Stan-
dards and Technology, Gaithersburg, MD, http://webbook.nist.gov. (nony4eHel 24 niona 2013 r.).

10.2.6 Vcnonb3ys Nony4YeHHbIE 3HaYeHUss nepuoaa konebanuin T u cnpaBoOYHbIE 3HAYEHUSA ANA BOAbI U
BO3JyXa, BbIYMCNAIOT 3Ha4YeHUa KosdpdpuumeHToB A U B no chopmynam:

A=(T2-T2)(d, - d,); ¥3)
B=T2-Ad,, %))

rae T, — Habniogaembli nepuoa konebaHuin sHeiku ¢ BOAOH, MKC,
T, — Habnionaemblit nepuoa koneGaHuii s4erkn ¢ BO3AyXOM, MKC;
d,, — MNOTHOCTL BOABI NPK TEMMNEPATYPE UCTLITAHNA, r/cm3;
d, — NNOTHOCTL BO3AyXa NpU TEMNepaType MCNbITaHUS, r/iems.

10.2.6.1 MOXHO MCnonbL30BaTh 3Ha4YeHna T u d Ans Apyrow STanoHHON XXMAKOCTU NPU €€ UCTIONb30BaHUMN.

10.2.7 Ecnu npubop oCHALLEeH YCTPOUCTBOM BbIYMCIEHUS NAIOTHOCTU, 3HAYEHUs K0ahduumeHToB A u B
1 Habnogaemoro 3HayeHusi T npobbl BBOAAT B NaMaTb Npubopa B COOTBETCTBUM C UHCTPYKLIMSIMUW U3FOTOBUTE-
na. Ecnu Takaa npoueaypa npeaycMoTpeHa KOHCTpykumein npubopa, BBOAAT COOTBETCTBYIOLLME NONPAaBKK B
KanubpoBKy unu NPOBOAAT cornacoBaHme Ko uLMEHTOB Npu Npoueaype ero KanmbpoBKKU UNKU HAaCTPONKeE.

10.2.8 MpoeepstoT kanubBpoBKY U NpM HeOBXOAMMOCTM NMPOBOAAT PErynupoBKY, BbIMOMHASA TEKYLLYIO
npoBepKy kanudposku no 10.3.

10.2.9 lMpu kanubposke Nnpubopa Ans oTobpaXkeHUs Ha gucnnee OTHOCUTENbLHON NIIOTHOCTH, T. €. NNoT-
HoCTK obpasua npu AaHHOW TemnepaType, Npy BbinonHeHun npoueayp no 10.2.1—10.2.7 npu BbIMUCAEHNAX
no 10.2.6 ucnonb3yoT NAI0THOCTb BOALI NPU TOM Xe Temnepartype, 3ameHasn B hopmyne (2) d, Ha 1,000.

10.3 [ns HEeKOTOpbIX NNOTHOMEPOB, NPU HEOBXOAUMOCTH, €XEHEAENbHO NPOBOAAT KOPPEKTUPOBKY Ka-
NUBPOBOYHLIX KO3(hduumeHToB A n B, HE NOBTOPAA NPOLEAYPY BbiMUCNEHUN. HeobxoaMMoCTb U3MEHEHUS
KanubpoBKu, Kak NPaBuUno, CBA3aHa C HaNUYUEeM OTIOXEHUI B USMEPUTENLHON TPYOKe, KOTOPbIE HE yAansAIoT-
€1 Npu OObIMHOW NPOMbIBKE. HECMOTPA HA BO3MOXKHOCTb KOMMEHCALIMMN TaKOro BO3AEWCTBUSI KOPPEKTUPOBKOW
KoachpuumeHToB A U b, pekoMeHAyeTCA NPU NPOBEAEHMM OCHOBHOW PErynMpoBKU OuUMLLATL TPYOKY CUNbHO
okucnsiowen kucnoron (MpeaynpexaeHne — Bbi3bIBAET CEPLEIHBIE 0XKOTU) UMW OYULLIAIOLLIMMM XXMAKOCTAMU
C NMNOBEPXHOCTHO-AKTUBHBIMU BELLIECTBAMM.

10.3.1 lNpombIBaIOT U CyLIaT M3MEPUTENBLHYIO TPYOKY no 10.2.1 U NO3BONAIOT CTabunuManpoeaTbCa no-
KasaHusiM Ha gucnnee. Ecnu Ha gucnnee otoBGpaxaeTcs HenpaBuUSbHOE 3HAaYEHUE NMITOTHOCTU BO3ayxa Npu
TeMneparype UCNbITaHWA, NOBTOPAIOT NPoLUEAYPY OUUCTKN UINKU PErynupyloT 3HadeHne koadduumenta B, Ha-
YMHasA C NOCNeHero AecATUYHOro 3Haka, 0 YCTAHOBIEHMS HA AUCNNEEe NPABUIbLHOTO 3HAYEHUA NNOTHOCTMU.
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10.3.2 Ecnu notpe6oBanace perynupoBka kKoadpduuymenta B no 10.3.1, npogosmkator kanubpoBKky no
10.2.3 BBEOEHMEM B UBMEPUTENbLHYIO TPYOKY CBEXEBCKUNAYEHOro peaktusa oAbl (MpepynpexaeHune —
OO6paLleHue ¢ kunsaLen BoaoN Unu Boaon, Grin3kon K TemnepaType kuneHus, MoxeT ObiTb onacHbiM. Cnieayet
MCMOosb30BaTh COOTBETCTBYIOLLME CPeCTBa UHAMBUAYANBbHOMN 3aLUMTbI) U NO3BONSAIOT CTAOUNM3UpPOBATLCS MO-
KasaHusM Ha gucnnee. Ecnu npubop kanubpoBanu Ans oTobpaKkeHUst NNOTHOCTU, HACTPaMBAIOT NOKA3aHUs!
[0 YCTaHOBNEHUS NPaBUIMbLHOMO 3HA4YeHUSA NMOTHOCTM BOALI NPU TeMnepatype ucnbiTaHusa (CMm. Tabnuuy 1)
M3MEHEHUEM 3HaYeHUs koacpduumeHTa A, HauMHasa C NOCNEeAHEro AeCATUYHOro 3Haka. Ecnu npubop 6bin
oTkanubpoBaH ans oTobpaXkeHust Ha gucnnee OTHOCUTENbLHOW NAOTHOCTU, HACTPAUBAIOT NOKA3aHUsl HA 3Ha-
yeHue 1,0000.

MpuMmedaHue 5 — Mpu exeHeenbHoi perynUpoBKke kanubposku nNpubGopa MOXHO YCTaHOBUTh, YTO Gornee
YeM Of4HO 3HadeHWe ANSA KOSMEPULMEHTOB A W B, oTnuvaloleecs B YETBEPTOM AECATUYHOM 3HaKe, AaeT NpaBuSibHbIE
3HaYeHUs NIOTHOCTU ANst BO3JyXa U Bogbl. pu 3ToM BLIGOp NapameTpoB HACTpolikn GyaeT 3aBUceTb OT Toro, Gornbluee
UNW MeHbluee 3HaYeHne NpuBnKaeTca K NpaBUnsHOMY 3HadeHuo. Cnoco6 HacTpolku, BIGpaHHbLIA B COOTBETCTBMM C
HaCTOSALMM METOLOM, MOXET BIUATL Ha 3HaYeHUe NokasaHWUsl YETBEpPTOro AeCATUYHOIO 3HaKa, Nosy4eHHOro Ans Npobbl.

10.4 KOHCTPYKUMSI HEKOTOPbIX MOAenel NIoTHOMepa No3BonsAeT 0oTodpaxaTb Ha AUCIEE TONbKO 3HA-
YeHue U3MEepEHHOro nepuoaa konebaHuin (3HaueHus T), U npu ux kanubposke TpebyeTcs onpeaeneHue no-
CTOsiHHOWN npubopa K, KOTOPYIl crneayer UCNOnb30BaTb AfS BbIMUCAEHUS MAOTHOCTU UMW OTHOCUTENbLHOW
NAOTHOCTH NO NOMYYEHHbIM AaHHbIM.

10.4.1 MpoMbIBAIOT K CyLLAT U3MEPUTENBLHYIO TPYOKy no 10.2.1, no3BonsAlT CTabunuanpoBaTbCs NOKa-
3aHMAM AuCnnes W 3anucbiBaloT 3HavyeHue T Ans Bo3ayxa.

10.4.2 BBoaAaT ceexeBckunayeHbln peaktus Boay (MpenynpexaeHne — ObpalleHue ¢ Kunsilen Bo-
A0 unu Bogom, ONU3KoN K TemMnepaType KUneHus, MOXeT ObiTb onacHbiM. Cneayet UCNoNbL30Barb COOTBET-
CTBYHOLUME CPEACTBA MHAMBMAYANbHON 3aLLMTbI) B U3MEPUTENBLHYIO TPYOKY no 10.2.3, no3BonAloT crabunmaun-
poBaTbCA NOKa3aHUAM Ha AUCMIEE W 3anuUCbIBaIOT 3HaYeHue T Ans BoAbl.

10.4.3 Mcnonb3ysa nonyyeHHble 3Ha4eHus T U CrpaBOYHble 3HAYEHUA NNOTHOCTU AN BOAbI M BO3AyXxa
(10.2.4 n 10.2.5), BLIYMCNIAOT NOCTOSAHHYIO NpnGopa K; — Ansi NAOTHOCTH U K, — AN OTHOCUTENbLHO NAoT-
HOCTK No chopmynam:

K, = (d, — d (T2 = T2); @)
Ky = (1,0000 - d,)/(T2 - T2), (%)

rae d,, — NrOTHOCTb BOAbI NPY TEMMNEPATYPE UCMbITAHUS, ricmS;
d, — NNOTHOCTbL BO3AYXa NPW TEMNEPAaType NCnbITaHus, ricmS;
T,y — Habniogaemsit nepnop koneGaHuii s4eiiku G BOAOH, MKC;
T, — Habnogaemslit nepuog KonebaHuii s4eliku ¢ BO3AYXOM, MKC.

11 MpoBepka KOHTPONA KavyecTBa

11.1 MoaTeepxaatoT, 4To Npubop HAXoAUTCS NOA CTAaTUCTUYECKUM KOHTPONEM HE MEeHee OHOro pasa
B HeJeno npu ero UCnonbL30BaHWM, aHanuanpya obpasey, KOHTponsa kadecrsa (QC) KOTOPLIA, Kak Npasuno,
ABNAETCA NpeacTaBuTeneM aHanusnpyembix oopasuos. MoxeT ObiTb AOCTATOMHBIM NpOBEAEHME aHanu3a
opgHoro QC ob6pasua. AHanus pesynbtaTtoB ucnbiTaHuit QC obpasua MOXHO NPOBOAUTL C UCMONb30BAHUEM
KOHTPOIbHbIX KapT. Ecnu pesynsrat aHanu3a QC obpasua npuBoAUT K HEKOHTPONUPYEMON CUTYyaLuun, Hanpu-
Mep NPeBbLILLEHMIO NPEAEnoB A0NYCTUMBIX OTKIOHEHUI, TpebyeTca kanuBpoBka unu perynuposka npubopa.
B naGopaTtopumn gomkeH ObiTb 3anac 04HOPOAHOIO U CTabunbHOro Npu xpaHeHuu obpasuya QC, aocraTou-
HbIA ANs Npeanonaraemoro BpeMeHu MCnonb3oBaHus. MNepea npoBeAeHUeM KOHTPONA NpoLecca U3MepeHus
nosib30BaTeNlb METOAA AOIDKEH ONpeAenuTb cpeaHeapudMeTUYECKoe 3HaYEeHUE U KOHTPOSIbHbIE npeaenbl
ana QC o6pasua. ina obecnevyeHns kavyecTBa pe3ynsraTtoB UCTLITAHUIE NPELU3UOHHOCTL PE3ynbTaToB UC-
neiTaHuit QC o6pasua aomkHa COOTBETCTBOBATL NPELM3MOHHOCTM METOAA.

11.2 [Ana noaTeepaeHns 4OCTOBEPHOCTM pe3ynbratoB UCTIbLITAHUI cneagyeT nepuoanYecku NPoBoAUTL
aHanu3 cepruuuUpoBaHHbIX CTaHAAPTHLIX 06pa3LIOB NMOTHOCTHU (T. €. C NPOCNEXUBAEMON CBA3LIO C HALMO-
HanbHLIMU 3TaNOHaMm), KOTOpPbIE OTAUYAIOTCA OT UCMONb3yeMbIX NMPKU kanMbpoeke npubopa.
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12 MpoBepeHue N3MepeHNn
12.1 Beoa o6pasua Bpy4YHyLO

12.1.1 BBoaaT HeGOMbLLOE KONMYECTBO 06pasLa, NnpuMepHo 1—2 cM3, B UNCTYIO CyXyl0 MCNbITATENb-
HyI0 TpyOKy npubopa Lwnpuuem unu apyrum cnoco6om no 6.4.

12.1.2 O6pa3sel} MOXXHO BBOAUTb C NOMOLLBIO cuchoHa. COEAUHSIOT NMONUTETpPa-hTOPSTUIIEHOBYIO Ka-
NUNNAPHYIO TPYOKY C BXOAHLIM OTBEPCTUMEM UCTIbITATENbLHOM TPYOKK. [orpy>aior Apyroi KOHey kanunnsipa B
npo6y W, BCacbiBas Yepes Apyroi KOHeL, C NOMOLLBIO LLUNPULIA MU BAKYYMHOW NIMHUMW, 3aN0MHSAIOT UCNIbITATENb-
HYI0 TPYOKY (CM. npumeydanue 1).

12.1.3 Cnepyet y6eautbes, YTO UCbITaTenbHasi Tpyoka 3anonHeHa npaBumbHO U OTCYTCTBYIOT Ny3bipb-
ku rasa. Obpasel, AomKeH ObITb OAHOPOAHBIM U HE COAEpPXKaTb AaXe CaMblX ManeHbKMX Ny3blpbkOB rasa.
lMpoBepsaIoT OTCYTCTBUE NY3bIPLKOB ra3a B 006pa3sue ¢ NOMOLLbIO OMTUYECKUX Mnu puanydecknx Metoaos. Mpu
oBHapy>eHuK Ny3bIpbKOB rasa yaansiiotr o6pasel, CHOBA 3amMONHSAIOT UCMbITATENbHYIO TPYOKY U npoBepsioT
Hanuyue ny3blpbKOB rasa.

MpuMeyvyaHune 6 — Ecnu obpasel o4eHb TEMHOMO LIBETA M YCTAHOBUTL HaNMUWe Ny3blipbKOB 3aTPYAHUTENBHO,
HEBO3MOXHO OMpeAennTb MIIOTHOCTb oGpasLa B Npefenax NpeLu3MoHHOCTU METOAA, YCTaHOBNEHHO B pasgene 15.

12.1.4 PexomeHayetca ana GonblUMHCTBA Moaenen npubopos nocne BBeaeHus obpasua ucnonb3o-
BaTb OCBELLEHWEe Ans NPOBEPKN Hann4na ny3blpbKOB B T€4EHUE MUHUMAIIbHOIO BPpEMEHU, NOTOMY YTO TEenno
MOXET MOBMUATL HA TEMNEPATYPY U3MEPEHUA. [INA HEKOTOPLIX MOAENEN MOXXHO OCTaBAATL BKMIOHEHHBIM OC-
BELLEHUE, T. K. 3TO He BNUSIET Ha pe3yrbTaTbl U3MepeHuin. CrneayroT pekoMeHAaLUsIM U3roTOBUTENS O BO3MOXK-
HOCTU OCTaBUTb OCBELLEHNE NN H606X0,EI,I/IMOCTVI €ro BbIKNKOYNUTD.

12.1.5 Crabunusaumsa nokasaHuii NNOTHOCTU, OTHOCUTENbLHONW MMOTHOCTU UMK NAOTHOCTU B rpagycax
API| Ha aucnnee npubopa f0 YeTbIPEX 3HAYALLMX uudp, ANS 3HaYeHUn T — A0 NATU 3HaYawmx uudp ykasbl-
BAET Ha YCTaHOBMEHME TEMNEPATYPHOTrO PaBHOBECUS; NPU HEOBXOAMMOCTU 3aNUCLIBAIOT 3HAYEHUS NAOTHO-
CTW, OTHOCUTENBLHOM NIIOTHOCTU UMK NIOTHOCTU B rpagycax APl n/unu sHadenune T. ina npuGopoe, OCHALLEH-
HbIX MeYartaoLLMM YCTPOUCTBOM, Pe3yrbTaTbl MOXKHO pacneyararb.

12.1.6 Ha 0CHOBaHMM MPOTOKONOB MCTILITAHMI MPK MexNabopaTopHbix nccnegosauax 1999 r.3) (cum.
npuMeyaHue 8) NnpeunsMoHHOCTb METOAA YCTaHABNMBAaNM npu Beoge obpasua BPYYHYIO MO €AUHWUYHLIM pe-
3ynbratam, NoNy4YeHHbIM Kak cpeaHeapudMeTUYecKkoe 3Ha4eHue AByX BBeaeHuii obpa3ua. bonee nogpobHas
uHdopmauua npueseaeHa B pasgene 15. Ecnu nabopatopus BbINONHAET €AUHUYHBIE U3MEPEHUS MITOTHOCTH,
OTHOCUTENbLHOI NMOTHOCTU UMK NNOTHOCTK B rpagycax APl unu nx kom6uHauum npu BBoge o6pasua BpyyHylo
no 12.1.5, aTo cneayer ykasbiBaTh B NPOTOKOFIAX UCMbITaHMI. B GonbluMHCTBE CnyYaes Ans aHanu3a obpasuya
[0CTaToO4HO 04HOro BBOAA 06pasLia BPy4YHYIO.

12.1.6.1 Ecnn nabopatopus NpUHMMAaEeT pelleHue O NPOBEASHMM BTOPOrO OnpeaerieHus npu BBO-
Ae obpasua Bpy4YHyto, NOBTOPSAIOT npoueaypy no 12.1.1—12.1.5. Pesynbratbl ABYX ONpeAeneHuint He A0Ik-
Hbl OTNMYATLCA OT CpeaHeapudMETUYECKOr0 3HAYEHUA PesynsTaToB ABYX OonpeaeneHwn bonee yem Ha
0,0002 r/cm3 ans NnoTHOCTH i 0,0002 — NSt OTHOCUTENBHON NNOTHOCTH, B NPOTUBHOM Cfly4ae pesynsrar
CYMTAIOT OLUMGOYHBIM M MOBTOPSIIOT aHANM3 Ha ABYX HOBbIX UCMBbITYEMbIX 06pasuax A0 NOMYYEHUS COOTBET-
CTBUSA YKa3aHHbIM KpUTEpUSIM NMpueMneMocTu. Pesynstathl ABYX onpeaeneHuit NNoTHOCTU B rpagycax AP
o6pa3uoe GeH3MHOB Unu pedOpMyNUMPOBaHHLIX BEH3UHOB HE AOMKHbLI OTNUYaTbea Gonee yem Ha 0,05 or
cpeaHeapndMeTMYECKOro 3Ha4YeHUs1 pe3ynbTaToB ABYX OnpeaernieHuii; ecnu TpeboBaHMe He BbINOSHSETCS,
MOBTOPSAIOT aHANWU3, UCMNONb3ys ABA HOBLIX UCTLITYEMbIX 00pa3ua A0 BbINOSIHEHUS COOTBETCTBUS YKa3aHHbIM
Kputepuam npuemnemoctu. Pedynsratel ABYyx onpeaeneHui NANOTHOCTU B rpagycax APl ansa auctunnsaros,
6a30BbIx Macen U CMa3ouHbIX Macen Mo NpeABapUTESIbHOMY 3aKSIOYEHUIO HEe AOMKHBI OTNUYaTLCA boree yeM
Ha 0,03 (kpuTepuit npuemnemoctn). MNMpu ocpopmneHun NpoToKoNa cneayer MCNoNb3oBaTb cpeaHeapudpmeTu-
yeckue 3HauYeHus, yAOBNETBOPSIIOLLME KPUTEPUSIM, YCTAHOBNEHHBLIM B JAHHOM pa3saene.

12.2 AeTOMaTMyeckuil BBOa oopasua

12.2.1 MNpu aBTOMaTMYECKOM BBOAE 00pa3La Ansa aHanu3a ucnonb3ylotT astTocamnnep (cM. 6.5). Cneny-
10T UHCTPYKUUAM M3roToBUTENS AN obecneyeHus LenocTHOCTH obpasua Ao aHanusa, a Taioke Ansa obecneve-
HWUA NPeACTaBUTENBHOCTM UCNLITYEMOro obpasLa npu ero BBoae B npubop.

12.2.2 MNpu aHanuse obpasuoB GEH3MHOB U pedoPMyNMPOBaHHbLIX GEH3MHOB C MOMOLLbIO aBTOCaM-
nnepa, yuuTbiBas pesynbsTatbl MexrabopaTopHbIX UCCIIeA0BaHMil, nonyueHHbe B 1999 .4, cneayer umernb

4 MoaTeepxaatoLe AaHHbIe MOXHO MonyunTb B ASTM International Headquarters npu 3anpoce uccneqoBaTenbs-
ckoro otyeta RR:D02-1734.
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ABa ucnbiTyemblx o6pasua, YTobbl UMETE BO3MOXHOCTL MCNONL30BaTh HOBLIN 00pasew; Npu Nony4YeEHUM no-
rPELUHOCTM pe3ynbTaToB UCMbITAHWI NPO6 NeTyunx Matepuanos unu 0GHapyXeHUu ny3bipbKOB NPU MOHUTO-
puHre pabounx xapakrepuctuk npubopa. [ns obpasLoB Apyrux TUNOB NPU UCMONb30OBaHUM aBToCamnnepa
[0CTaTO4HO OAHOrO onpeaeneHus.

12.2.2.1 Ecnu nabopatopus NPUHMMAaET peLLeHne NPOBOANTb BTOPOE onpeaeneHne ¢ UCnonb30BaHUEM
aBTOMAaTUYECKOro BBOAA ANg Auctunnara, 6a3oBoro uny cMasoyHoro macna (CM. npumedanue 8 u pasgen 15),
creayeT UCnonb30BaTh KPUTEPUU MPUEMAEMOCTHU ANA NNoTHOCTU (0,0002 r/cM3), OTHOCUTENBHON MAOTHOCTH
(0,0002) u nnotHoctu B rpagycax APl (0,03) no 12.1.6.1 kak ansa seoga npob Bpy4Hyto. [Npu ocpopmneHunu
npoTOKOMa cneayeT UCnonbL30BaTh cpegHeapuPMETMYEcKue sHa4eHus, ya0BNeTBOPSIOLLNE KPUTEPUAM, yCTa-
HOBMEHHLIM B JAHHOM pasfene.

12.2.3 MNpu onpegeneHnmn MAOTHOCTU UMM OTHOCUTESIbHOM MAOTHOCTM 00pasuoB OEH3MHOB unu pe-
HOPMYNMPOBAHHbIX OEH3MHOB C MOMOLLbIO aBTOMAaTWYECKOr0 BBOAA cpeaHeapudMETUYECKOe 3HayYeHue
pes3ynbTaTtoB ANnsl AByX 00pasuoB, NpOaHaNU3MpPOBaHHbIX N0 12.2.2, He AOMKHO OTNM4YaTbcs Gonee 4yeMm Ha
0,0002 mr/cm® gns NNOTHOCTM UK Ha 0,0002 — A1t OTHOCUTEMNbLHON MIIOTHOCTU. PeaynbTaThl 1ByX onpeaene-
HWUI CYMTAIOT HEAOCTOBEPHLIMU, €CMN OHU HEe COOTBETCTBYIOT KpuTepusiM no 12.2.2, onpeaeneHne noBTopsiioT
[0 COOTBETCTBUA BbllLeyKa3aHHbIM KpuTepusaM. Ecnu pesynbraTtel onpejeneHnss nepsoHavyanbHO He COOoT-
BETCTBYIOT KPUTEPUAM MPUEMNEMOCTU, NPEXAE YEM NPUCTYNUTb K NOCMEAYILMM aHanusam naboparopum
cneayeT YCTaHOBUTb MPUUYUHBI U BbINOMHUTL KOPPEKTUPYIOLLNE AEWCTBUS.

12.2.4 Tpwu onpeaeneHun NAoTHOCTU B rpagycax APl 6eH3MHOB nnn pedopMynnpoBaHHbIX BEH3MHOB C
MCNoMbL30BaHUEM aBTOMATUYECKOro BBOAA 00pa3sua BbINOMHAKT npoueaypsl no 12.2.3, 3a MCKIOYEHMEM TOTO,
YTO pe3ynbTaThl ABYX ONPeAeneHuii NNOTHOCTU B rpagycax AP He AOomkHbl OTnMYaTeea bonee yem Ha 0,05 ot
Ux cpeaHeapuPMETUHECKOrO 3HAYEHUS.

12.2.5 Peructpupylot pesynsrartbl onpeaeneHus ninoTHOCTU, OTHOCUTENbHOW NIIOTHOCTWU MIN MITOTHO-
cTu B rpagycax API, Hanpumep ¢ ncnonbL3oBaHMeM nevataroLero yCTpomceTea, no pesynsraram, ya0BeTBOpS-
IOLLIMM BbILLEU3NOXKEHHbIM TPeGOBaHNAM.

13 BbluucneHwus

13.1 BbluncneHus NAOTHOCTU aHANIM3aTopPoM

[na eauHUYHOrO onpeaeneHus (Mnu BbIYMCNEHUA cpeaHeapudMeETUIEcKOro 3HaYEHUs pesynsLTaToB
[BYX OMpeaeneHnii B COOTBETCTBUM C pa3aenoM 12) 3anuUcCbiBaloT UMM pacneyarbiBaloT 3HAYEHNE KOHEYHOro
pesynsTara onpeaeneHns NNOTHOCTU (r/om3, Kr/M3) UNK 3HaUeHWe OTHOCHTENbHON NNOTHOCTW. CreayeT oT-
MEeTUTb, 4To 1 Kr/M3 = 1000 r/cm3.

13.2 BbluUCNEHUs NSIOTHOCTU aHANMU3ATOPOM 6e3 BbIMNCANTESNIbHOIO YCTPOHCTBA

Ucnonb3ya HabniogaeMoe 3HadeHne T ans npoObl U 3HaYeHue T AN BOAbl U COOTBETCTBYIOLUME KO-
achuymneHTsl npubopa, onpegeneHHbie No 10.4.3, BbIMUCAAIOT NIIOTHOCTb UINU OTHOCUTENBLHYIO NAIOTHOCTb
no ¢opmynam (6) u (7). NpoBOAAT BCE BbIMMCNEHMS A0 LLUECTON 3HAYaLUEn uudpbl U OKPYIMSIOT KOHEYHbIN
pe3ynbTar 40 YeTBEepPTON 3Ha4YaLWen uudpol.

MnoTHOCTb, r/om3 (kr/M3), BLIMMCHIAOT MO hopmyne

MnotHocTe npu Temneparype t = d,, + K, (T2 — T2); ()
OTHOCUTENbHYIO MNOTHOCTb BLIMUCTISIIOT N0 hopMyne

OTHoCHTenNbHas MNoTHoCTb = 1 + K, (T2 — T2), ™

rae t — Temneparypa ucnbitaHus, °C;
d,, — MNOTHOCTb BOAbI NPU TEMMEPATYPE UCTLITAHUS,
K; — koadhdmumeHT npubopa npu pac4eTe NroTHOCTH,
T, — Habnioaaemblit nepuog konedaxui Tpyoku ¢ npoGoi;
T, — Habniogaemslit nepnoa konedanuin Tpydku ¢ BOAON,
K, — ko3dhduumeHT npubopa npu BbIMUCIIEHNN OTHOCUTENBHON NMOTHOCTH.

13.3 Mpu HeobxoaumocTU nNpeobpas3oBaHUsi Pe3ynbraTtoB, MOMYYEHHbIX C NMOMOLBIO MIOTHOMEpPA, B
NNOTHOCTL B rpagycax APIl, NNOTHOCTb UMW OTHOCUTENbLHYIO NMOTHOCTL MPY APYrol TEMNepaTrype MOXHO UC-
nonb3osatb ACTM [1 1250 Tonbko 6e3 yyeta koadhpuumeHTa pacluMpeHust crekna.
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MpumeyvaHue 7 — HekoTopble LMPOBLIE NNOTHOMEPLI 060PYAOBaHEI YCTPONCTBOM aBTOMATUYECKOrO Bbl-
yncnenus n otobpaxeHusn pesynesratos B rpagycax AP| (cm. ACTM [] 287 unn ACTM [1 1298) Ha ocHoBaHUW NNOTHOCTH,
OTHOCUTENBHOW NIOTHOCTU UMK MX COMETaHUs, ONPeAEneHHbIX NO HAaCTOALWEeMY CTaHAaPTY U Npeobpa3oBaHHBIX ¢ UCNOMb-
30BaHWeM cooTBeTcTBYoLWe cpopmynel no ACTM [] 1250 (4To no3BonseT UCKNOHUTL KO3MMULIMEHT pacLUMpeHns cTekna)
[NS KOHKPETHOro TUMNa aHanuampyemoi npobkl.

14 OcdopmneHune pe3ynsraTtoB

14.1 B npoTOKOMEe UCMbITAHWUA YKa3bIBAIOT MAOTHOCTb, TEMNEPAaTYPy UCMbITAHMI U eAUHULbI U3MEPEHUN
(Hanpumep nnoTHocTb npyu 20 °C = 0,8765 r/cm3 unu 876,5 kr/imd).

14.2 B npoToKone AnA OTHOCUTENbHOW MMOTHOCTU YKasblBaloT ABA 3HAYEHUS TeMnepaTypbl — 3Haye-
HWe TemnepaTypbl UCMbITAHMA W 3HAYEHWE CTAHAAPTHOW Temnepatypbl 6e3 ykasaHus eauHul (Hanpumep,
OTHOCUTENbHAas NNOTHOCTL, 20/20 °C = 0, XXxX).

14.3 YKasbIBaKOT KOHEYHbIW Pe3ynbTaTt NAOTHOCTM UM OTHOCUTENBLHOW NAOTHOCTU A0 YETBEPTON 3HaA4a-
wen yudpel.

14.4 Ecnu pesyneratbl ykasbiBaloT B rpagycax APl (CM. npumMevaHue 7), okoH4aTenbHble pesynbrarhbl
nNpeacTaBnsAlT ¢ TOYHOCTLIO A0 0,1.

14.5 B HeKoTOpbIX Criyyasx MOXET noTpeboBaTbCA yKaszaHue cnocoba nonyvyeHusa pesynsratoB — Ha
OCHOBAaHMWMW OHOTO ONpeAeneHnsa UNu cpeagHeapuMETMHECKOrO 3HaYEHNUS PE3ybTaToB ABYX ONPEAEneHui, a
TaKke UCNonb3yemblit cnocod BBoAa 06pasua — py4HON UM aBTOMATUYECKUIA B COOTBETCTBUM C KOHKPETHBLIMM
TpeboBaHusAMM, HanpuMep noTpeduTenio HeoGxoanMa Takas MHOPMaLUMA ANA MHTEpNpeTaLumn pesynsTraTtoB
npeuusMoHHOCTU MeToaa. [lonyckaeTcs NpUBOAUTL 3TY MHAOPMAaLUIO BMECTE C pe3ynbTataMmy UCTIbITAHUNA.

15 MpeunsmMoHHOCTb N CMeL,eHne

15.1 MpeunsmMoHHOCTL MeToAa [CM. CHOCKY 4] Obina nony4eHa Ha OCHOBAHWUMW PE3yNLTATOB CTAaTUCTUYE-
ckomn 0bpaboTku MexnabopaTopHbIX UccneaoBaHuit npu Temneparype 15 °C.

15.1.1 MNMoBTOpPAEMOCTDL

PacxoxaeHne pesynbTaToB MoCneAoBarenbHbIX UCMLITAHUNA, NOMYYEHHLIX OAHUM ONEepaTopoM Ha oa-
HOM W TOW Xe annapatype npu MOCTOSAHHbIX paboymx yCrnoBMsSX Ha MAEHTUYHOM UCMLITYEMOM MaTepuane B
TeYyeHue ANUTenbHOro BpeMeHu Npu HOPManbHOM W MPaBUITbHOM BbIMONHEHUM METOAA, MOXKET NpPeBbILaTh
cneayloLme 3Ha4eHuUs TONbKO B OAHOM Criy4ae 13 aAsaauaru.

15.1.1.1 MnoTHocTb (r/cM3) 1 OTHOCUTENbHAS NANOTHOCTL — CM. TaBRuLYy 2.

15.1.1.2 MnoTHOCTb B rpagycax APl — cm. Ta6nuuy 3.

Tabnuya 2 — MNoBTOPAEMOCTb OMPEAESNEHNs NNOTHOCTY (I/CM3) M OTHOCUTENBHOI MNOTHOCTH

HnanasoH Obpasel| YcroBue npoBefeHUs UCNbITaHUSA MoBTOpsieMoCTb

0,71—0,78 BeHaunHbI 1 pechopMynupoBak- OnHo onpeaeneHune (py4Hoi BoA). 0,00045
Hble GeH3NHbI CpeaHeapudmMeTmyeckoe 3HayeHue [ABYX

onpegernexuit (py4Hoii U aBTomaTU4eCKmii BBOA) 0,00031
0,80—0,88 OuetunnsTel, 6a3oBble Macna OpHo onpeperneHne (py4YHoil n aBTOMaTUYe-

1 cMa3oYHbIe Macra cKuii BBOR). 0,00016
CpenHeapudMeTMyeckoe 3HavyeHue ABYX

onpegeneHuit (py4Hoii U aBToMaTUYeCKmii BBOA) 0,00011

TabGnuya 3 —TloBTOPAEMOCTb ONPefeneHusa NNOTHOCTH B rpagycax API

AnanasoH O6pasel| Ycnosue npoBeAeHUs UcnbiTaHUA MoBTOpAeMoCTL
51—66 BeH3uHbI U pechopmy- OnHo onpepeneHue (py4Hoii BBOA) 0,090
npoBaHHble GeH3NHBI CpenHeapudmMeTndeckoe 3HadeHuWe AByX OMpefeneHuit
(py4Hon u aBTOMaTUYECKW BBOA) 0,063
20—45 Onctunnatel,  6a3o- OnHo onpefenexne (pyYHoON 1 aBTOMATUYECKWIA BBOA). 0,032
Bble Macrna u cMa3odHble CpeaHeapudmeTnyeckoe 3Ha4eHue [BYX oripefieneHni
macna (py4HOM 1 aBTOMaTUYECKU BBOJ) 0,022
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156.1.2 Bocnpou3BogUMOCTb

PacxoxaeHue pe3ynstaTtoB ABYX €ANHUYHbIX U HE3aBUCUMBbIX UCTMbITAHWIA, NOMYYEHHbIX Pa3HbIMK Onepa-
Topamu, paboTalommi B pasHbix nabopaTtopusix, Ha UAEHTUYHOM UCMLITYEMOM MaTepuarne B TEYEHME ANU-
TENbHOr0 BPEMEHU NMPU HOPMAanbHOM U NPABUNbHOM BbINOMHEHUM METOAA, MOXET NpeBbILWATh criegyoLue
3Ha4YeHMs TOMNbLKO B OAHOM Cry4Yae 13 asaguaru.

15.1.2.1 MnoTHOCTb (F/cM3) 1 OTHOCUTENbHAS NHOTHOCTL — CM. TabnuLly 4.

15.1.2.2 MnotHoCTb B rpagycax APl — cm. Tabnuuy 5.

Tabnuuya 4 — Bocnpon3BogMMocTs onpefeneHns NNoTHOCTM (/M) U OTHOCUTENBHOW NIOTHOCTH

[nanasoH O6paszely | YcrnoBuA UcnbITaHUA Bocnpounssognmoctb
0,71—0,78 BeH3nHBl U pe- OfHo onpepeneHne (py4Hoi BBoA). 0,00190—0,0344 (D —0,75)
dopMynupoBaHHble CpegHeapucmMeTu4eckoe  3HadeHue  ABYX
GEeH3NHbI onpefeneHnii (py4Hoi n apToMaTU4eCKnii BBOS) 0,00195—0,0315 (D —0,75)
0,80—0,88 OuctunnaTel, 6a- OpHo onpeaeneHWe (py4HOW W aBTOMaTUYe- 0,00052
30BLI€ Macna v cMa- | CKuil BBOg).
304Hble Macna CpegHeapudMeTUYecKoe  3HadeHue  AByX
onpegeneHunii (py4Hoi n aBTomaTn4eckuii BBOS) 0,00050
[MpuMeyvyaHune — D — 3Ha4yeHne NNOTHOCTU UNU OTHOCUTENBHON NNOTHOCTH.

Tabnunya 5— BocnponasogumocTb onpefeneHust NoTHOCTK B rpagycax AP|

HnanasoH O6paszeLy YernoBus UcnblTaHna BocnponssogmmocTs
51—66 BeH3nHbl U pe- OpHo onpeaeneHue (py4Hoit BBoA). 0,60+0,040 (G—60)
hopMynupoBaHHble CpepHeapupmeTu4eckoe aHa4eHne AByX onpeaene-
GEH3UHbI HWIA (pyYHOI M aBTOMaTUYeECKMiA BBOA) 0,60+0,037 (G—60)
29—45 Ouctunnatel, 6a- OpHo onpefeneHne (py4Ho#A M aBTOMAaTUYECKMUIA
30BbLle Macna u cMa- | BBog). 0,133
304HbIE Macna CpeaHeapudmMeTmyeckoe 3Ha4eHne ABYX onpegerne-
HWUI (py4HON U aBTOMaTU4eCKUil BBOA) 0,128
MpuMmedaHue — G — nony4YeHHOEe 3Ha4YEHWe MITOTHOCTM B rpagycax API.

MpumevaHune 8— B MexnabopaTopHbIX UCCNEAOBaHUSX, NpoBeaeHHbIX B 1999 1, yyacTBoBanu 11 naboparo-
puit. Beinn npoBegeHbl ucnbiTaHua 23 o6pasyos: 5 aBTOMOBUNBHLIX HEH3MHOB, 1 cMecK aBTOMOBUIBEHOrO GeH3MHa ¢ aTa-
HONoM, 4 pecdopmynupoBaHHbiX 6eH3uHOB (RFG), 2 cMasouHblx Macen, 1 6asoBoro Macna, 4 Tonnue Jet-A, 1 Tonnuea JP8
1 5 ansenbHbIX ToNAWB. BeiNonHANK 4 uamepeHnsa ana Kaxgoro obpasua ¢ MCrornb3oBaHMEM PYYHOIO U aBTOMaTM4YeCcKoro
BBOAOB 06pasua. MNepsble ABa onpeaeneHNs NpeACTaBNANW Nepsbiil HAabop ANA aHanusa, BTopbie Ba onpeferieHns —
BTOpoOIt Habop ANs aHanusa. 3TM ycnosusa 6bINK CNONL30BaHbI A5 OLEHKM NPELM3NOHHOCTI MeXAY NepBbIM onpejerne-
HUeM AN Kaxgoro Habopa aHanuaupyemMblx NPOAYKTOB (04HO onpefeneHune) No cpaBHEHMIO CO cpefHeapUdMeTUHECKUM
3Ha4YeHneM AByX onpeaenieHunit Ans kaxaoro Habopa aHanU3UpyeMbiX NPOAYKTOB, @ Taloke AN onpeAenieHUs1 BIUSHUA
PY4HOro ¥ aBTOMaTU4ECKOro BBOAOB NPO6LI Ha NPELM3NOHHOCTL MeToga. C MOMOLLLIO CTaTUCTUYECKOW 06paboTkn pe3ynb-
TaToB UCNBITAHWIA Gbina yCTaHOBNEHa NPEeLM3UOHHOCTbL METOAA — MOBTOPSIEMOCTb U BOCMPOM3BOAUMOCTb. Crnefyer oT-
METUTb, YTO NPELM3NOHHOCTb, onpefeneHHas Ans o6pasuos 6eH3nHa U pedopMyrnMpoBaHHOro 6eH3nHa No pesynbratam
MexnabopaTopHbIX UccnegosaHuii B 1999 r, 6bina Xyxe, 4YeM NPeLU3MOHHOCTb 1A AUCTUINSATOB, 6a30BbIX U CMa30YHbIX
Macer, a Talke No OTHOLUEHUIO K paHee ony6nnkoBaHHLIM 3HaYEHUSIM NPELU3NOHHOCTU (Ha OCHOBaHWUN pe3ynbTaToB aHa-
nnM3a Tpex Y1CThIX BelecTB — BeH3ona, Tonyona U Kkeunona, ABaxbl NpoaHanuanpoBaHHbelx B 3 nabopatopusx). Bonee
HU3Kas, YeM OXWAaNocb NPEeUU3UOHHOCTb ANs obpasuoB 6eH3nHa u pedopMynupoBaHHOro GeHsuHa obycnoBneHa ux
NeTy4ecTbio, HECMOTPA Ha TO, YTO y4acTHUKaM MeXNabopaTopHbIX UCCIEeA0BaHUsA ObINn NpegocTaBneHbl UHCTPYKUUKN O
npaBunbHOM obpaLleHUn ¢ 3TUMK BelecTBaMU NS CBEAEHUS K MUHUMYMY UK NpefoTBpalyeHnus noTepb o6pasya. Moa-
komuteT ACTM, OTBETCTBEHHbLIN 3a METOA UCMBITaHWA, NPY NocneayoLnMX MexnabopaTopHbIX UCCNeaoBaHUAX NNaHUpyeT
NpoBeCTU AONOMHUTENbHYIO NPpoBepKy 06pa3suLoB ToBapHOro 6eH3nHa U pedopMynUpoBaHHOrO GeH3UHa ANA yNyYleHUs
UX NPeLU3NOHHOCTH.

MpuMevyanne 9 — B mexnabopaTopHblX UcCreaoBaHUAX ObINU NpoaHanuanposaHHbix obpasubl 4 6eH3un-
HoB — MG9808, MG9812, RFG—RFG9807 n RFG9809 (cMm. npumMeyvanue 8). HagexHble cpegHeapudMeTUieckne 3Ha-
YeHus1 ANA yKkasaHHbIX 06pasLoB 6bINn NnonyveHsl Npu AasneHun napos no ACTM 1 5191 — ot 7,77 cbyHTOB Ha kBagpaT-
HbI AIOAM — MUHUManbHoe 3HavyeHne (MG9808), ao 13,40 cpyHTOB Ha KBagpaTHLIA 4IOMM — MaKCUManbHOe 3HaYeHue
(RFG9809). 3To npnbnuanTensHO COOTBETCTBYET Anana3oHy AaBreHus napos oT 54 o 92 kMa.
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15.2 CmeweHune

Pe3ynbtaThbl UCCNIE0BaHNIA, NPUBEAEHHBIE B NUTEPATYPHOM UCTOYHMKE®), NOATBEPAUNM Hannuue cme-
LWEHUA MexXay U3BECTHbIMU 3HAYEHUAMMU NAOTHOCTU ITANOHHLIX MaTepuanoB U 3HAYEHUSAMU, NONYYEHHLIMU
no HacrosiuieMy craHgapry. Marpuua ana uccnenoBaHusi CMELEeHUa BkIiovana obpasubl € NOTHOCTLIO B
Aauanasoue ot 747 go 927 xkr/m3 npu 20 °C u BaskocTeio ot 1 A0 5000 mMa (taoke npu 20 °C); 15 yuact-
HUKOB UCCNEAOBAHUI NMPOAHANU3MPOBANU YETbIPE 3TANOHHbIX Macna ¢ cepTudULMPOBAHHBLIMU 3HAYEHUAMU
NAOTHOCTU, ONpeAerneHHbIMU C NOMOLLLIO NMKHOMepTa HuaepnaHackum nHctutytom merponorum (NMI). 3to
UCCNeoBaHNe NMPUBEAEHO B uccneaosarennckom otyete ASTM RR: D02-13879). Monb3oBarensm meroaa
cneayeT yuuTbiBaTb, YTO PE3yNbTaThl, MONYYEHHbIE C MOMOLLbLIO 3TOr0 MeToAa UCMbITAHUW, MOTYT UMETb CMe-
wenune Ha 0,6 kr/m3 (0,0006 r/cmd).

MpuMmedaHue 10 — HoBble NpMBOPLI NpelycMaTpUBaloT KOPPEKTUPOBKY MIOTHOCTU B 3aBUCUMOCTY OT BSI3-
KocTn. TexHuueckum komutetoM ACTM ellie He NpoBefieHbl HOBLIE MeXNaBopaTopHLIE UCCNeN0BaHMUA NS yMEHbLLIEHMS
CMeLLeHNs), npuBefieHHoro B oT4eTe ACTMO).

5 Fitzgerald, H. and D., OnpeaerneHne NNoTHOCTM NabopaTopHbIM NnoTHoMeTpoM, Petroleum Review, November
1992, pp. 544—549.

8) MoaTeepxaatowme aaHHble MOXHO nonyuntb B ASTM International Headquarters nytem 3anpoca uccnegosa-
Tenbckoro ot4eta RR:D02-187.
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MpunoxeHune AlIA
(cnpaBouHoe)

CBefeHna 0 COOTBETCTBUM CCbINTOYHbIX cTaHgapToB ACTM
HAaLMOHANbHLIM U MEXIoCyAapCTBEeHHbIM CTaHAApPTam

Tabnuuya A1

O6o3Ha4eHune cCbinovyHoro CreneHb O6o3Ha4eHWe U HaMMeHoBaHUe COOTBETCTBYHOLLENO HALMOHANBHOMO
cTaHgapta ACTM COOTBETCTBUA (MeXrocyaapCcTBeHHOIo) cTaHaapTa

ASTM D 287 — *

ASTM D 445 — *

ASTM D 1193 — *

ASTM D 1250 NEQ FOCT P 54273—2010 «HedTb 1 HedTenpoaykTel. PykoBoacTso no Ta-
6nuuam namepeHuii napameTpoB HEHTHY

ASTM D 1298 — *

ASTM D 4057 NEQ FOCT 31873—2012 «HedTb U HedTenpoaykTel. MeToabl py4HOro oT-
6opa npob»

ASTM D 4177 — *

ASTM D 4377 — *

ASTM D 5002 — *

ASTM D 5191 — *

ASTM D 7042 — *

*COOTBETCTBYIOWMIA HaLMOHaNkbHbIA cTaHgapT OTcyTcTBYeT. [0 ero NPUHATUS PEKOMEHAYETCA WUCMoNb3oBaTh
rnepeBof Ha pyCCKUM A3bIK faHHoro ctaHgapta ACTM.

MpumedaHue — B HacTosiel Tabnuue UCMonb30BaHo criefytoLiee yCnoBHoe 0603HaYeHne cTeneHn co-
OTBETCTBUSA CTaHZapTOB:
- NEQ — HeaKBWBaneHTHLIE CTaHAapPTHI.
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YK 668.71:531.756:006.354 OKC 75.080

KntoueBble cnoBa: HedhTENPOAYKTbI, ONpeaerneHne nNioTHOCTU, OTHOCUTENLHOM NNOTHOCTHU, NNOTHOCTHU B rpa-
aycax AP, undposoi nnoTHoOMeEp
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