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(ASTM D 4052—15 «Standard test method for density, relative density, and API gravity of liquids by digital
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Coomeemcmeyrowjas uUHgopmayus, yeedomneHue u mekcmbl pasmewiaromes makxe e UHgopmalyloHHol
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peeaynuposaHuIo U memposioauu e cemu VinmepHem (www.gost.ru)
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Hactoswmii ctaHaapt He MOXET ObITb NONMHOCTLIO UMW YAaCTUYHO BOCMPOM3BEAEH, TUPAXKUPOBAH U pac-
NPOCTPaHEH B KauecTBe opuLmanbHoOro usganusi 6e3 paspelueHua degepansHOro areHTCTBa No TEXHUYECKO-
MY PeryrnupoBaHUIO U METPONOrUK
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HAUMWOHANBbBHBLIN CTAHOAPT POCCUNCKOMN SGEOAEPALUUMU

HE®TENPOAYKTbI

OnpepgeneHne NSIOTHOCTU, OTHOCUTENbHOW NNOTHOCTU M NJIOTHOCTU B rpaaycax APl unppoBbim
NNOTHOMEPOM

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

Hara BBegeHua — 2017—07—01

1 ObnacTtb NpUMeHeHus

1.1 Hacrtoswwuii cTaHgapT yctaHaBnuBaeT METOA onpeaeneHnUa NAOTHOCTU, OTHOCUTENBHOW NAOTHOCTH
W NAOTHOCTU B rpagycax APl HE(TAHbIX AUCTUNNATOB U BA3KUX Macen B XKMAKOM COCTOAHMM NPy TEMMeparype
UCMBITAHWSA C MCNOMb30BAHMEM PYYHOTO MM aBTOMATMYECKOro BBoAA obpasua. Mertog MOXHO MCMONbL30BaTh
ONA XUAKOCTEW C AABMEHMEM HACLILIEHHbLIX MApoB Npu Temneparype ucnbitaHus He 6onee 100 kMa (cm.
ACTM [1 5191) u BA3KOCTbIO He Bonee npubnuantensHo 15000 mm2/c (cM. ACTM [ 445 unn ACTM [] 7042).
MeToa MOXHO NPUMEHSTbL NPU AABNEHUN HACLILLEHHbIX napoB 6onee 100 kla, ecnu npeaBapuUTENbHO yCTa-
HOBMEHO, 4TO B U-006pasHon ocumnnupyowen Tpydke He 00pasytoTca ny3bipbKu, KOTOPbIE MOTYT NOBIMATL HA
onpegeneHne NAOTHOCTU. HacToAWmMIn METOA MOXHO UCMONb30BaTh ANS ONpeAeneHus nioTHOCTM, OTHOCU-
TENbHOW NITOTHOCTU M MNOTHOCTK B rpagycax APl 6eH3nHOB, 6EH3MHOB, CoAepKALLUMX OKCUTEHATbI, AN3ENbHbIX
TONNUB, TOMMMB ANA PEAKTUBHLIX ABUraTenei, 6a3oBbix macen, napaddMHOBLIX YINEBOAOPOAOB U CMA304HbIX
macen.

1.1.1 Mpu mexknabopatopHbix uccneagopaHuax (ILS) B 1999 r., KOTOpbl€ ObINM UCNONBL30BAaHbI AN yCTa-
HOBIEHMS NPELU3MOHHOCTM METOAA, NapadMHOBLIE YINEBOAOPOAbI U BA3KME HETENPOAYKTLI HE BKIHOHYAnNu B
Habop obpa3sLoB, NOCKONbKY BCE UCMbITYEMbIE 0OpasLbl OblM NpoaHanu3upoBaHbl Npu Temneparype 15 °C.
Ons napaduHOBbLIX YIMEBOAOPOA0B U 00pa3LoB BA3KUX HEQITENPOAYKTOB Ans obecnevyeHus BBOgA aHamnm-
3upyemoro obpasua B >XUAKOM COCTOAHMM Tpebyetcsa adelika, pabotarowas npy NOBLILUEHHOW Temnepartype.
Mpu aHanuse napadguHOBbLIX YIEBOAOPOAOB W BA3KUX HEITENPOAYKTOB crieayeT 00paTtutbCsa K MHCTPYKLMM
U3roToBUTENS Npubopa Ans pyKOBOACTBA M MepaM NPeaoCTOPOXHOCTU. MHopmauma o pesynsTatax Mexna-
B0opaToOpHbIX UCCNEAOBAHMI, NPOBeAeHHbIX B 1999 1., npuBeaeHa B pasaene 15 n npumevaHun 8.

1.2 Tpu pasHornacusax B OLIEHKE KavyecTBa NPOAYKLMM ABNAETCA METOA C PyYHbIM BBOAOM 0bpasua no
6.3 unu 6.4 B 3aBMCMMOCTHK OT TuUNa obpasua.

1.3 Hacrosiwmn meton He cneayet NPUMEHATb NPU UCMbITAHUAX 06pa3LOB TEMHOTO LBETA, AN KOTO-
PbIX HEBO3MOXHO AOCTOBEPHO YCTAHOBUTHL OTCYTCTBUE My3bIPbKOB BO3AyXa B U3MEPUTENbHOW advenke. Ons
onpeaeneHnsa NNOTHOCTKU Npob HedTM ucnonb3yT ACTM [ 5002.

1.4 3Ha4yeHus, ycTaHOBMNEHHbIE B eanHuuax CH, cuntaloT cTtaHgapTHbIMK, €CNK Apyrue ykasaHusa OT-
CYTCTBYIOT. [PUHATBIMKU €4UHULAMU M3MEPEHMA NIOTHOCTU SABMSIOTCA FpaMMbl HA KyOUYECKUA CaHTUMETP
(r/em3) unu kunorpaMmbl Ha KyBudeckuit MeTp (kr/mS).

1.5 B HacTosweM cTaHJapTe He MpeayCMOTPEeHO pacCMOTPEHME BCex BOMPOCOB obecneyeHus Oes-
OMAacCHOCTM, CBA3AHHbLIX C €r0 UCMONb30BaHUEM. [oNb30BaTENb HACTOALWEro0 CTaH4apTa HECET OTBETCTBEH-
HOCTb 38 YCTaHOBIIEHWE COOTBETCTBYIOLLMX NPABMI NO TeXHUKE DEe30nacHOCTM U OXpaHe 340POBbS, a TaKKe
onpeaensieT LenecoobpasHOCTb NPUMEHEHUS 3aKOHOAATENbHBIX OTPAaHUYEHUI Nepes ero MCNosib30BaHUEM.
KoHkpeTHaa nHopmaumsa no texHmke 6eszonacHocTn npusegeHa B 7.4, 7.5 1 10.3.

M3paHue ocdouumanbHoe
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2 HopmaTtuBHbIE CCbINKU

B HacToAwem cTaHaapTe UCNONb30BaHbl HOPMATUBHBIE CCbIMIKM HA CReayLwmne cTaHgapTbl:

2.1 CrangapTtbl ACTMY

ASTM D 287, Test method for API gravity of crude petroleum and petroleum products (hydrometer
method) [ACTM [ 287, MeTtoa onpeaeneHua nioTHOCTU B rpagycax APl HedTu n HedbTenpoaykTos (apeome-
Tpudeckuin meton)]

ASTM D 445, Test method for kinematic viscosity of transparent and opaque liquids (and calculation of
dynamic viscosity) [ACTM [1 445, MeTtoa onpeaeneHua KWNHeEMaTUYECKON BA3KOCTU NPO3paYHbIX U HENpPO3paY-
HbIX XXMOKOCTEN (U BblMMUCIIEHWNE ANHAMMWUYECKOW BA3KOCTM)]

ASTM D 1193, Specification for reagent water (ACTM [ 1193, Cneundukauua Ha peaktus Boay)

ASTM D 1250, Guide for use of the petroleum measurement tables (ACTM [ 1250, PykoBoaCTBO NO UC-
NonbL30BaHMIO Tabnuu n3MepeHunii HedpTeNPOAYKTOB)

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 onpeaeneHuns nnoTHOCTH,
OTHOCUTENLHON NAIOTHOCTU (YAENLHOIO BECA), UMK NAOTHOCTU B rpagycax API ceipoi HeddTU U KUOKUX HedhTe-
NPOAYKTOB apeOMETPUHECKUM METOAOM]

ASTM D 4057, Practice for manual sampling of petroleum and petroleum products (ACTM [ 4057, Mpak-
TUKa py4HoOro otbopa npod HedTU U HeITENPOAYKTOB)

ASTM D 4177, Practice for automatic sampling of petroleum and petroleum products (ACTM [ 4177,
MpakTuka aBToMaTU4eCckoro otéopa npod HedpTH n HePTENPOAYKTOB)

ASTM D 4377, Test method for water in crude oils by potentiometric Karl Fischer titration (ACTM [ 4377,
MeTtoa onpeaeneHunsa BoAbl B CbIpo HEITU NOTEHLUMOMETPUYECKUM TUTPOBaHKMeM no Kapny duwepy)

ASTM D 5002, Test method for density and relative density of crude oils by digital density analyzer
(ACTM [ 5002, MeTtoa onpeaeneHusa NNOTHOCTM M OTHOCUTENLHOW MMNOTHOCTM CbIPOW HEeITU LUPOBLIM
NAOTHOMEPOM)

ASTM D 5191, Test method for vapor pressure of petroleum products (mini method) [ACTM O 5191,
MeTtoa onpegeneHunsa gaBneHUa HacbIWEHHbIX NapoB HEITENPOAYKTOB (MUHU METOA)]

ASTM D 7042, Test method for dynamic viscosity and density of liquids by Stabinger viscometer (and the
calculation of kinematic viscosity) [ACTM [ 7042, MeTtoa onpegeneHns guHaMmm4eCckon BA3KOCTU U MNOTHOCTH
YKUAKOCTEN BUCKO3MMETPOM LLiTaBuHrepa (M BbIYMCIIEHUE KUHEMATUYECKON BA3KOCTU)]

3 TepMuHbI 1 onpeaeneHus

3.1 B HacTosiLLeM CTaHgapTe NPUMEHEHbI CNEAYIOLLME TEPMUHBI C COOTBETCTBYIOLLMMM ONPeAENneHUsIMU;

3.1.1 nnoTHOCTb (density): Macca BellecTBa Ha eanMHuLy oO6bema nNpu yCTaHOBNEHHOW TeMMeparype.

3.1.2 oTHocuTenbHasa NNOTHOCTL (relative density): OTHOLWEHWE NNOTHOCTU BeWECTBA NPU YCTAHOB-
MNEHHOW TeMNepaType K NAOTHOCTU BOAbI MPU YCTAHOBMNEHHOW TemMNepaType.

3.2 TepMuHbI, XapakTepHble ANS HAaCTOALWEro ctaHaapTa:

3.2.1 nacTtpomka (adjustment): Mpoueaypa npueeaeHnss pabovnx xapakTepuctuk npubopa B coCTos-
HWE, COOTBETCTBYIOLLEE €0 UCMOSIb30BAHUIO, YCTAHOBKA MITM KOPPEKTMPOBKA MOCTOSAHHLIX MIIOTHOMEPA.

3.2.1.1 NMosAcHeHne — [nA HEKOTOPbIX LMPPOBLIX NMOTHOMEPOB MOXET TpeboBaTLCA HACTPONKA, a He
kanmbposku npudopa. MNMpu HACTPONKE NNOTHOMEPOB AN YCTAHOBMNEHUS NTMHENHOCTU U3MEPEHUI B paboyem
AuanasoHe Temnepatyp MCnonb3ylT BO3AYX U CBEXEBCKUNAYEHbIN peakTus — Boay (MpegynpexageHne —
OG6palleHne ¢ Kunawen BoAon unu Boaon, ONM3KOM K TemMnepaType KUNeHus, MOXET NpeacTaBnATb onac-
HOCTb. CriefyeT Mcnonb30BaTb COOTBETCTBYIOLLME CPEACTBA MHAMBUAYANBHOW 3aLUMTI).

3.2.2 kanubposka (calibration): Komnnekc npoueayp, yCTaHaBNMBaOLMX COOTHOLLUEHUE MEXAY MMOT-
HOCTbIO CTaHAAPTHOTO BELLECTBA U COOTBETCTBYIOLLMM 3HAYEHMEM NOKa3aHun npubopa.

1 YTouHUTL cobinkn Ha cTanaapTsl ACTM MoxHO Ha caitTe ACTM www.astm.org unu B criyx6e nopAepKKA Kru-
eHToB ACTM service@astm.org. B uHdpopmaynoHHoM ToMe exerogHoro cbopHuka ctaHgaptoB (Annual Book of ASTM
Standards) cneayeT obpalyatbca K CBoAKe CTaHAapToOB exerogHoro cOopHuka CTaH4apToB Ha CTpaHuLe caiiTa.

2
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4 CywHoOCTb MeTOAa

4.1 B ocuunnupyoLyto TpybKy BBOAAT HEBOMbLUON 06bEM XMAKOro 06pasLa, npumepHo ot 1 4o 2 cm3,
U3MEPSIOT YacToTy KonebaHmi, BbI3BAHHbLIX M3MEHEHUEM MACChl TPYOKK, N ¢ KAaNMOPOBOYHBLIMU AAHHBLIMU UC-
Nonb3yloT AN onpeaeneHns NNOTHOCTU, OTHOCUTENLHOM MNNOTHOCTM UIK NAOTHOCTK O00pas3ua B rpagycax API.

5 Ha3HayeHue n npumeHeHne

5.1 MNOTHOCTb ABNAETCA OCHOBHbLIM (hU3N4ECKMM CBOMCTBOM, KOTOPOE MCMNOMNb3YIOT BMECTE C APYrUMU
CBOMCTBAMM, YTODObI XapakrepuoBarb pakumun HeddTU U HEITENPOAYKTOB KaK NETKUE UIMN TSXKENDIE.

5.2 TINOTHOCTb UM OTHOCUTENBHYIO MNOTHOCTb HEITU U HEPTENPOAYKTOB UCMOMb3YIOT ANa Npeobpaso-
BaHMSA U3MepeHHoro oobema B 06bEM Npu CTaHgapTHOW Temneparype 15 °C.

6 Annaparypa

6.1 LUucdposon nnotHomep

Lndposon aHanusatop, cocroawmin uz U-obpasHon ocuunnupytowlen Tpybku ans obpasua, CUCTEMBI
3MNEKTPOHHOIO BO30YXAEHUS, BIYUCIIEHUA YaCTOThl U Aucnnesa. AHanM3aTop 4OMmkeH obecnednBaTb TOHHOE
u3MepeHue TemnepaTtypol obpasya BO BpemMs USMEPEHUI UNU NOAAEMKAHWE TemnepaTypsl obpasua no 6.2,
Mpubop gomkeH obecneynBaTb NPEUU3NOHHOCTb PE3YNLTATOB UCMLITAHUA.

6.2 LnpkynsumoHHaa GaHs ¢ NOCTOSIHHOM Temnepartypon (npu HeobxoAuMOCTH), obecnevmBaroLLlas
nogaepkaHne TeMmnepartypbl UMPKYNUPYIOLLEN XXUAKOCTU B 3a4aHHOM AnanasoHe ¢ TOYHOCTbIO A0 + 0,05 °C.
MNOTHOMEP MOXET BKIMOYaThL CPEACTBA KOHTPONA TEMNEpPaTypsl.

6.3 LLnpuupl, ncnonb3yemble npu BBOAE 06pasLia BPYUHYIO, BMECTUMOCTBIO HE MEeHee 2 CMS C HaKOHEu-
HUKOM MIU aganTepoM, COOTBETCTBYIOLLUM OTBEPCTUIO OCLIMINUPYIOLLEN TPYOKM.

6.4 T1pPOTOYHbLIN UNK HaArHeTaTeNbHLIM agantep (NePExXOAHUK), MCNOMb3YEMbI B KAYECTBE ansrepHaTuB-
HOro cpeacTBa BBeAeHUs NpoObl B LU POBOI NAOTHOMEP C MOMOLLLIO HATHETAHMA UMW BaKyyMa.

MpumevyaHue 1—He cneayer NpUMeHsATE BakyyM s NpoG, CKITOHHLIX K MOTepe MErkoneTy4Yux KOMNOHEHTOB,
MOCKOMbKY 3TO MOXET MPUBECTU K 06pa3oBaHuio Ny3bipskoB. CrieayeT W3roToBUTL CrielnantHblid Konnaqok Uim npooky
ANsi KOHTeliHepoB ¢ obpaslamu, YToGbl BO3yX, HAaNpUMep OT Py4HOTO Hacoca, UCMoNb3oBarncs Ans nepeMeLleHus uc-
NeITyeMoro obpasLa B U3MepuTenbHyto sueitky U-oGpasHoii TpYGKU MPOTOYHBIM METOZOM.

6.5 MMpu aBTOMATUYECKOM BBOJE aHanM3uMpyemMblx 00pa3LoB CneayeT UCMoNb30BaTb aBTOMAaTUYECKUI
gosartop (asrocamnnep). KOHCTpyKUMs aBTOMaTUYECKOro Ao3aTopa AomkHa obecnevnsaTb LENOCTHOCTL 00-
pasua Ao aHanu3a, npu ero NPOBEAEHMU U NOAaYvy NPeaCTaBUTENBHON NOPLMKU MCNLITYEMOro obpasua B Lud-
POBOW NSIOTHOMEP.

6.6 [atuuk Temneparypsbl (TSD), o6ecneunBatoLMin KOHTPONb TEMNEPATYPbl UCMILITAHNSA C TOYHOCTbLIO
0o = 0,05 °C. Mpu nucnonb3osaHun B Ka4ectse TSD CTeKNAHHOIO XXMAKOCTHOrO TEPMOMETPA ANA YCTaHOBNe-
HUSA U cOBNAeHUs TemnepaTypbl UCMbITAHUS OH AOIMKEH ObITb OTKANMOPOBaH U rPaayupPOBaH C TOYHOCTLIO A0
0,1 °C v ocHalleH aepxxaTeneM Ana npucoeanHeHus K npubopy. MNpu kanubpoBke TEPMOMETPA TEMNEpPATypy
nraBneHnsa nNbaa U Aepxatensa BblMUCHAIOT € TOMHOCTLIO A0 0,05 °C. [na HePTYTHLIX TEPMOMETPOB YCTPOK-
cTBO TSD cneayeT kanubpoBaTh EXKEroAHO Mo CEPTUDULIMPOBAHHOMY M NPOCMEXNBAEMOMY STATOHY.

6.7 YnbTpa3sBykoBas BaHHa 6e3 nogorpesa, pasMepbl KOTOPOR NO3BONAIOT NOAAEPKUBATbL KOHTENRHEP(bI)
B BaHHe Ans obecneyeHns adpeKTMBHOrO paccemBaHusa U yaaneHust Bo3gyxa Unu ny3blpbKOB BOBMEYEHHOTO
rasa.

7 PeakTtuBbl U matepuansol

7.1 Ucnonb3yloT peakTuBbl KBanudukaummn Y. 4. a. Ecnu HeT apyrux ykazaHui, peakTuBbl 4OMKHbI CO-
OTBETCTBOBATL cneyudukaumum Komutera aHanuTM4eCKUX peakTMBOB AMEPUKAHCKOrO XUMUYECKOTO olLye-
cTBa?). MOXHO NCNOMNbL30BaTh PEAKTUBbI PYroii KBanMduKaLmm npu yCroBUm, Y4TO CTENEHb YNCTOTbI PEakTMBa
HEe CHWXXAET TOYHOCTb ONpPeaEneHuns.

2) Reagent Chemicals, American chemical society specifications, American chemical society, Washington, D.C.
(obpasypbl Ana nabopaTtopHbix xuMukaToB), a Takke the United States pharmacopeia and national formulary, U.S. Pharma-
copeial convention, Inc. (USPC), Rockville, MD. (®apmakonesa CLLUA 1 HaunoHanbHbIR dhapMakonornyecknii CnpaBoYvHUK).
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7.2 YuctoTa BOAbI

Ecnu HeT apyrmx ykasaHuin, ucnonb3yiot sogy tuna ll no ACTM [ 1193.

7.3 PeakTuB BOJa, CBEXEBCKUMAYEHAs ANA yaaneHws pacTBOPEHHbIX ra3oB M MCNOMb3yeMasi B kade-
CTBE STanoHHOro kanuéposo4yHoro craHaapta (MpeaynpexaeHne — OOpalleHUe C KUNsiLen BOAON UNu
BOAON, ONU3KON K TEMNEPATYPE KUNEHUS, MOXKET NPeacTaBnATb ONacHOCTb. CriedyeT MCnonbL30BaTb COOTBET-
CTBYIOLLUUE CPeacTBa MHANBUAYANbHOW 3aLUUTLI).

7.4 OunaloLWmii pacTBOpUTENb, HaNpUMep cneumanbHbil BeHsnH-pacTBoputensS) (Mpeaynpexae-
Hue — CneuyuansHblin OEH3MH-PACTBOPUTENDb JIETKO BOCMMAMEHAETCA) UNu Apyrue marepuansl, obecnevmsa-
IoLme NPOMbIBAHWE M NOSTHOE yaaneHue obpasua u3 u3MepuUTenbHOW TPYOKH.

7.5 AUETOH ANA NPOMbIBAHUA W CYLLKU UCNbITatensHon Tpybku (MpeaynpexaeHne — YpesBblHanHoO
Nnerko BOCNnaMeHsaeTcs).

7.6 Cyxoi BO3ayX ANs CYLUKN OCUMNNUPYIOLLEN TPYOKHK.

8 O160p Npob6 U ncnbiTyemble obpasubl

8.1 Ot6op npob onpeaenser BCe npoueaypbl NonyyeHus 06pasyos n3 TpybonpoBoaa, pesepeyapa unu
OPYron cuctemMbl U pasmeLleHns obpasua B KOHTENHep ana naboparTopHbIxX ucnbiTaHuin. KOHTENHEP Ang na-
B6opatopHbIX Npob n 06bem obpasua AO0MKHbI 06ecnevmBaTb NepemeluMBaHue obpasya U NonyvyeHme oaHo-
poaHON Npobbl ANg aHanuaa.

8.2 JlaGopaTopHasa npoba

Mcnonb3yloT TONbKO NpeacTaBUTENbHbIE NPO6LI, nonydeHHble no ACTM [ 4057 unu ACTM [ 4177.

8.3 McnbiTyembln o6pasel

Mopumsa unm obbem obpasua, NoNy4YeHHOro u3 naboparopHoi NPoBbl, MOMELLEHHbIE B U3MEPUTENBHYHO
TpybKy nnotHoMmepa. cnbiTyeMbin 06pasel nonyyarwT cneayrowmm obpasom.

8.3.1 Mepemelwumparot npoby, ecnu TpebyeTca romoreHu3aums, crapasach mabexkatb BOBMEYEHUS MNy-
3bIPbKOB BO3[yXa B COOTBETCTBUM C TpeboBaHuamn ACTM 14177 unu ACTM [ 4377. NepemeLuBaHne HEKO-
TOpbIX TUNOB 0Opa3suoB (Hanpumep, obpa3sLoB BeH3UHA) NpY TEMNEPaTYPE OKPY>KaOLLEN cpedbl B OTKPLITOM
KOHTEWHEepe MOXET MPMBECTM K MOTEPE NETY4YNX BewwecTs. O0pasubl, ANA KOTOPbIX NOTEPSA NETYYNX BELLECTB
ABNAETCA NOTEHUMANbHON NPOBNEMON, CreayeT NEPEMELLMBATDL B 3aKPbITbIX FTEPMETUYHBLIX KOHTEWHEepax Uunm
npu Temnepartype He meHee YyeM Ha 10 °C Huxe TemnepaTtypbl OKpyxalouen cpegbl. s HEKOTOPbLIX TUNOB
00pasLoB, TaKUX KaK BA3KME CMA304HbIE MACNa, CKITOHHbIX K BOBIIEYEHUIO BO3ayXa UMK Ny3blPLKOB rasa, bbino
YCTaAHOBIEHO, YTO UCNONb30BaHME YNbLTPAa3BYKOBOM BaHHbI (CM. 6.7) 6e3 HarpeBaHust apeKTUBHO paccenBa-
€T ny3blpbky rasa B Ted4eHue 10 MuH.

MpuMmevyaHue 2 — lpu nepeMelunBaHUM 06pasLioB C NETYYMMMU KOMMOHEHTaMM yUYMTLIBAIOT cBOWCTBa 06pas-
LIOB B 32BUCMMOCTM OT TEMMEPATYPbI OKPYXaroLLel cpefibl U JaBreHus!.

8.3.2 [Ins BBeAeHUA UCMbITYEMOro obpasLa Bpy4Hyo U3 Haanexawum obpasomM nepemeLaHHon nabo-
paTopHOn NPobbl MOXKHO MCMONbL30BaTh LWNPUL,. MpK MCNONB30BaHUM MAIOTHOMEPA C AONOSIHUTENLHLIM 0060-
PYAOBAHWEM U COEAUHUTENBHbLIMKU TPYOKaMU, Kak NpuBedeHo B 6.4, uCnbITyeMbln 00pasel MOXHO BBOAUTb
HENOCPEACTBEHHO B USMEPUTENBHYIO TPYOKY aHanu3aTopa u3 KOHTENHEpa C nepemeLlaHHbiM obpasuom. Mpu
aBTOMAaTMYECKOM BBOAE NPOoObI crefyeT cHadana nepeHecTn Yyactb 00pasya ¢ NOMOLLBIO COOTBETCTBYIOLLIMX
CpeAcTB U3 nepemMeLuaHHon nabopatopHo Npobbl BO dhriakoHbl apTocamnnepa, obecneynsas LENOCTHOCTb
obpasua 40 1 BO BpeMsA NpPoBeAeHUA aHanu3a. drakoHbl Ans aBTocaMniepa 3anonHAT He bonee yem Ha
(80 £ 5) % no oGbeMy M Cpasy repMETUYHO 3aKPbIBAIOT, OHU AOIMKHbI BbITb 3aKPbIThl 40 AaBTOMAaTUYECKOrO
nepemMeLleHUs UCbLITYEMOTro 00pasua B UBMEPUTENBHYIO aueliky. Jlerkonetyume obpasubl nepej n3aMmepeHmem
oxnaxaatoT. CneayoT MHCTPYKUMAM U3rOTOBUTENS.

MpumeyvyaHue 3 — [pu nepenofniHeHUN rakOHOB BO3MOXHO MepeKpecTHoe 3arps3HeHue obpasuoB BO
drnakoHax.

3 MoxHO MCnonb30BaTh UMEIOLLMEC B Npofjaxe pacTBOPUTENN: NETPONeHsI 3chup, NUPONH N BeH3nH-pac-
TBOpWUTENb ANs ONPEAeneHUs ocajka B CMasoYHbIX Macnax.

4
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9 MopgroroBKa annaparypbl

9.1 TotoBAT NNOTHOMeEpP (B TOM uucne 6aHo U, Npu HEOBX0AMMOCTH, AONONMHUTENBHOE 00OPYAOBAHUE)
B COOTBETCTBMU C UHCTPYKUUAMU M3rOTOBUTENSA. Perynupytor Temnepartypy 0aHu unmM KOHTPONUPYIOT B HEN
TeMneparypy Ans obecnevyeHus n NoaaEPKaHUA HEOOXOAUMONW TeMNepaTypbl UCNLITAHWUA B SSYElKe C aHanu-
3upyemMbiM o6pasuom. Kanubpytot npubop npu TON e Temnepartype, Npu KOTOPOW A0MmMkHa 6biTb U3MEpeHa
MAOTHOCTbL UMW OTHOCUTENBHAA NAOTHOCTE 00pasua, Unu BbIMOMHAKT PErynnupoBKy (CM. NpeaynpexxaeHue B
3.2.1.1) npu noarotoBke aHanuampyemoro obpasua (MpeaynpexaeHne — BakHO TOUHO YCTAHOBUTb W KOH-
TPONUPOBAaTb TEMMNEPATYPY B UCMbITATENBHON TpyOke. OTKNOHEHUE TEMNEPaTypbl UCNbLITAHUS OT YCTAHOB-
neHHoro 3HayeHus Ha 0,1 °C MOXeT NPUBECTU K U3MEHEHUIO 3HAYEHUSI MNOTHOCTW B YETBEPTOM JECATUYHOM
3HaKe NPy U3MEPEHMU MAOTHOCTM B rPaMMax Ha KyOUYeCKuin CaHTUMETP).

10 KannbpoBka annapartypbl

10.1 Kanubpyot npubop npu NnepBoHaYanbHON yCTAHOBKE U KaXKAbI pa3 Npu U3MEHEHUU TEMMEPATYPbI
UCNbITaHMA (€CNK NPUOOP HE OCHALLIEH PErYNUPYIOLLIMM YCTPONCTBOM, CM. 3.2.1.1) unu no pesynsraTtam KOH-
Tpond kadecta QC obpasuos (cm. 11.1).

10.2 Mpu kanubpoeke npubopa HEOOXOAUMO BbIMUCIUTL 3HaYEHUs KoadhduUneHToB A u B no nepuo-
nam konebaHuin T, onpeaensieMbiM, KOrga B quenke ana obpasua HaxoaAuTCa BO3AYX U CBEXKEBCKUNAYEHbIN
peaktus Boga (MpeaynpexaeHme — ObpalleHne C KUNgawen BOAON UNM BOAOKW, BNM3KOM K Temneparype
KUNeHus, MOXeT ObITb onacHbiM. Crneayet UCnonbL30BaTb COOTBETCTBYIOLUME CPEACTBA UHAMBUAYANBHONW 3a-
wmThbl). Mpu HeobXo0aMMOCTU ANs KanubpoBKU MOXHO MCMONb30BAaTh APYrMe BELUECTBA, TAKUE KaK H-HOHaH,
H-TPUAEKaH, UMKIOTEKCaH U H-rekcagekaH (MPUMEHSIOT NPU BbICOKMX TeMneparypax), Npu yCcrnoBuu, YTo aTa-
MNOHHbIE MaTepuansl UMEOT CepPTUPULUPOBAHHLIE 3HAYEHUS MITOTHOCTM B COOTBETCTBMU C HALMOHASBHBLIMU
cTaHgapTamu.

MpumedyaHue 4—HoBble MMetolMecs B Npogaxe NpuGopsl MOryT KOPPEKTUPOBATb BA3KOCTh, YTO NO3BONSAET
CBECTM K MUHUMYMY CMellieHWe Npu onpeAeneHun NnoTHocTU. Bonee nogpobHele cBeAeHNs NpuBeeHbl B pasgene 15.

10.2.1 Mepen onpeaeneHmemM nepuoda konebaHuin T npombIBAOT TPYOKy Ana obpasua ouuLlaowmm
pacTBOpUTENEM, 3aTEM aLETOHOM W CyLIaT CyXUM BO3AYXOM. 3arpA3HEHHbI UK BIAXKHLIN BO3AYX MOXET BN~
ATb Ha KanuOpoBKy. Bo3ayx, ncnonb3yembiii Npu KanubpoBKe, NPONYCKAIOT Yepe3 OYMCTUTENN M OCYLUUTENN.
Mpu kanubpoBKke BO34YyXOM BMYCKHLIE U BbINMYCKHbIE 0TBepCcTUa U-00pa3Hoi TpyOKkn AOMmMKHbI ObITe 3akynope-
Hbl 4718 NPeaoTBPAaLLEHM NONagaHns BIIAXKHOrO BO3Ayxa.

10.2.2 TMo3BonstoT cyxomy Bo3ayxy B U-oBpasHoit TpyOke A0CTUYL paBHOBECUA C TEMMNEPATYPOW UC-
NbITaHMA U 3aNKUCLIBAIOT 3HAYEeHUE nepuoga konebanui T gnga sosgyxa.

10.2.3 BBOAAT B U3MepUTENbHYIO TPYOKY HeBONbLLON 06beM, NpubnuanTenbHo 1—2 cm3, CBEKEBCKU-
nayeHoro peaktusa oAbl (MpeaynpexaeHne — OOpalleHne ¢ KMnsALen BoAoW Unu Boaow, Grnnskon Kk Tem-
nepatype KuneHusi, MOXeT OblTb onacHbiM. Cneayer Mcnonb30BaTb COOTBETCTBYIOLLUE CPEACTBA MHAUBUAY-
anbHOW 3aLWUTbI) LUNPULEM UMK anbTePHATUBHLIM CNOCOBOM no 6.4 1 6.5. McnbiTyemasi nopuusi 40MmkHa 6bITb
OJHOPOAHOM U HE codepXaTb Aake MenbYanlMX My3blPbKOB BO34yxa unu rasa. Nocne crabunusaumm OT0-
OpakeHns Ha gucnnee 3anucbiBaloT 3Ha4YeHUe nepuoga konebdaHui T AN BOAbI.

10.2.4 BblucCnA0T NNOTHOCTL BO3ayxa d, r/cM3, npu Temneparype ucnbITaHua no popMyne

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

rae T — Temnepartypa, K;
P — BapomeTpuueckoe aaerneHue, kfa.

10.2.5 Onpeaensator NNOTHOCTb BOAbI NpU TEMNepaType UCNbiTaHuAa no Tabnuue 1.
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Ta6nuya 1—MnoTHocTb Bog LY

M puMmedaHue 1 — Heckonkbko MeTPpOonorndecknx opraHmaaLlel OI'Iy6J'II/IKOBaJ'II/I Ta6J'II/IleI NNOTHOCTU BOAbLI, Ha
anbrepHaTuBHbBIE AaHHBIE O MITOTHOCTU BOALI CCHINTAKOTCA B ny6nvu<auvmx, He OTHOCALLNXCA K AMepVIKaHCKOMy O6LLlECTBy
no ncnelTaHWO N MaTepuanam W HacToAlemMy MeToay ncnbiTaHuiA. Micnonb3oBaHWe 3HadeHWUA NAOTHOCTU BOAbLI U3 arb-
TePHaTUBHOIO UCTOMHUKa He BINUAET Ha MeTo4 ncnbITaHui, NOCKOJNBEKY U3MeHeHUe JaHHbIX, KaK npaBuno, orpaHnYnBaeTcA
WecCTbiM A€CATUYHBIM pa3pAnoM.

TemnepaTypa, °C MROTHOCTb, r/em3 Temnepartypa, °C MRoTHOCTb, r/eM3 Temnepatypa, °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) Mcnonb3oBaHbl 3HAYEHWSA MOTHOCTM, COOTBETCTBYIOLLNE MEXAYHAPOAHOI LKane TemnepaTyp 1990 1 (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. (nony4eHsl 24 utonsa 2013 r.).

10.2.6 Ncnonb3ys NONyyYeHHbIE 3Ha4YeHusa nepuoaa konebaHuii T u cnpaBOYHbIE 3HAYEHUA ANS BOAbI U
BO34yXa, BbIYUCNAIOT 3Ha4YeHnsa KoacppuumneHtTos A n B no cdopmynam:

A= (T2-T2)(d, -d,); @)
B=T2-Ad, )

rae T,, — Habniogaemblin nepuoa KoneGaHui A4enku ¢ BOAOW, MKC;
T, — Habniogaemblin nepuoa KonebaHui A4EnKu ¢ BO3AYXOM, MKC;
d,, — NNOTHOCTb BOAbI NP TEMNEPATYPE UCMbITaHuS, ricm3;

d, — NNOTHOCTb BO3/1yXa Npu TEMNEepaType UCnbITaHKs, r/om3.

10.2.6.1 MOXHO Ucnonb3oBaTb 3Ha4YeHna T 1 d ANA APyroi 3TanOHHOW XMAKOCTU MPU €€ UCMOMb30BaHUN.

10.2.7 Ecnu npubop OCHALLEH YCTPONCTBOM BbIMUCNEHUS NNOTHOCTU, 3HAYEHUA KO3 duuneHtos Aun B
1 Habngaemoro sHayeHus T npobbl BBOAAT B NaMsATb Npubopa B COOTBETCTBUN C MHCTPYKLMAMM U3TOTOBUTE-
na. Ecnu Takasa npoueaypa npeaycMoTpeHa KOHCTPyKuuen npubopa, BBOAAT COOTBETCTBYIOLLME MOMPABKU B
KanubpoBKy MM NPOBOAAT COrnacoBaHme Ko3ULMEHTOB NPK NpoLeaype ero kKanubpoBKM UNU HACTPOKe.

10.2.8 MpoeepaoT kKanubpoBKy M Npu HEOBXOAMMOCTU MPOBOAAT PErynUpPOBKY, BbIMOMHAS TEKYLLYIO
npoBepky kanubposku no 10.3.

10.2.9 Mpu kanubposke npubopa aAnst 0ToOpaXkeHMsa Ha AUCNNee OTHOCUTENbLHOM MIOTHOCTHU, T. €. NNOT-
HOCTU oBpasua npu AaHHOW TemnepaTtype, nNpu BbinonHeHun npoueayp no 10.2.1—10.2.7 npu BbIMUCNEHNAX
no 10.2.6 ncnonb3ytoT NAOTHOCTbL BOAbI NPK TOW e TemnepaType, sameHss B chopmyne (2) d,, Ha 1,000.

10.3 [N HEKOTOPbIX MIOTHOMEPOB, NMPU HEOOXOAMMOCTHU, EXKEHEAENBHO NPOBOAAT KOPPEKTUPOBKY Ka-
NUBPOBOYHBIX KO3(PDULMEHTOB A 1 B, HEe NOBTOPSA NPoUEeaypy BblMMCNEHMI. HeoBX0AMMOCTb U3MEHEHUS
KanubpoBKK, KaK NPaBuUIO, CBA3aHA C HANMYUEM OTIIOXKEHWUI B UBMEPUTENBLHON TPyOKe, KOTOPLIE HE yaansaoT-
cs1 npu 0BbIMHON NPOMbIBKE. HECMOTPSA HA BO3MOXKHOCTb KOMMEHCALMK TAKOrO BO3AENCTBUSA KOPPEKTUPOBKON
KoadpuumneHToB A u 5, pekomeHayeTca npu NpoBeAeHUN OCHOBHOM PErynupOBKU OYMULLATL TPYBKY CUMIbHO
okucnawwen kncnoton (MpeaynpexaeHne — Bbl3bIBAET CEPLE3HLIE OXKOMM) UMK OYMLLIAIOLLIMMMN XKUAKOCTAMM
C NOBEPXHOCTHO-aKTUBHLIMW BELLECTBAMM.

10.3.1 MNpoMbIBAKOT U CyLlaT uameputenbHyto Tpybky no 10.2.1 n no3ponAlT cTabunuanpoBarbCa no-
KasaHusaM Ha gucnnee. Ecnv Ha gucnnee oToOpaXkaeTca HenpaBWUibHOE 3HAYEeHUe NNOTHOCTU BO3ayxa npu
TeMnepaTtype UCMbITaHMA, MOBTOPSAIOT NPOLEAYPY OYUCTKU UNKU PETYNMPYIOT 3Ha4YeHne koadduumnerTa B, Ha-
YMHas € NOCNEAHEro AeCATUYMHOIO 3HaKa, 40 YCTAHOBMNEHMS HA AMCNIEE MPaBUITbHOTO 3HAYEHNUS NIIOTHOCTH.
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10.3.2 Ecnu notpeboBanach perynuposka koadcuumenta B no 10.3.1, npoaomkarT KanubpoBKy Mo
10.2.3 BBEAeHMEM B U3MEPUTENDbHYIO TPYOKY CBEXEBCKMNAYEHOro peaktusa Bodbl (MpeaynpexaeHue —
O6pallieHune ¢ KkunsiLen Boaon unu BOAOW, Bnn3komn K TemnepaType KMneHus, MoxXeT ObiTb onacHbiM. Cnegyet
UCMNONb30BaTb COOTBETCTBYIOLLME CPEACTBA MHANBMAYANbHON 3aLUMThI) U NO3BONAIOT CTabunM3anpoBaTbCca no-
KasaHusaM Ha gucnnee. Ecnu npubop kanubposanu gnsa oTobpaxkeHusi NNOTHOCTM, HAaCTPanBaloT NOKa3aHus
40 YCTAaHOBMEHUS MPAaBUITbHOIO 3HAYEHUS MIOTHOCTM BOAbI MPW TeMnepaType ucnbiTaHus (cm. Tabnuuy 1)
U3MEHEHNEM 3HaveHusa KoadbdPUUneHTa A, Ha4YMHasa € NocneaHero AecATUYHOro 3Haka. Ecnm npubop 6bin
OTKanmMbpoBaH AnA 0TOOPaXKeHMA Ha AUCMNIEE OTHOCUTENBHOW NANOTHOCTU, HACTPaAUBAIOT MOKA3aHWUSA Ha 3Ha-
yeHue 1,0000.

MpumevyaHue 5 — lNpu exeHepenbHoW perynupoBke kanubpoBku npubopa MOXHO YCTaHOBWUTb, YTO Gonee
YeM OZHO 3HayeHue Ans KO3(PULMEHTOB A 1 B, oTnuyarolleecs B YETBEPTOM AEeCATUYHOM 3HaKe, JaeT npaBuilbHble
3HaYeHWs1 NNOTHOCTW ANs Bo3fyXa W Bogbl. Mpu 3ToM BeIGOp NapaMeTpoB HAcTpoliku Gy eT 3aBUCeTh OT Toro, Gonbliee
WNK MeHbllee 3HadeHue NpuGnuxaeTcs K NpaBUITbHOMY 3HadeHuto. Cnocob HacTpoiikK, BEIOPaHHLIA B COOTBETCTBUN C
HaCTOSILLUM METOLOM, MOXET BMUSATL Ha 3HaYeHWe NokasaHus YETBEPTOro AeCATUYHOrO 3HakKa, Nony4YeHHoro Ans npobhbl.

10.4 KOHCTPYKUMSA HEKOTOPbLIX MOAENEN NNOTHOMEPA NO3BONAET OTOBpaXaTb HA AUCNNEe TONbKO 3HA-
YeHne U3MEPEHHOro nepuoga konebaHun (3HadeHna T), u npu ux kanubpoBke TpebyeTca onpeaeneHue no-
CTOAHHONM npubopa K, KOTOpPyK Cnegyer MCMONb30BaTb ANSA BbIMMCIEHUS NAOTHOCTU WA OTHOCUTENbHON
MAOTHOCTU MO MOMYYEHHBIM AaHHbIM.

10.4.1 TpoMbIBAIOT U CyLLaT U3MepUTENbHYO TPyOKy no 10.2.1, no3BonAlT cTabunuanpoBaTbCcsa noka-
3aHUAM AUCNIIEA U 3anuCbIBalOT 3Ha4YeHue T Ans Bo3gyxa.

10.4.2 BBoaAT ceexeBckunsyeHbiit peaktue sogy (MpeaynpexaeHne — ObpalleHme ¢ KUNALWER BO-
JON UnNu BOAOW, BNU3KON K TEMNepPaType KUMEHMS, MOXET BbITb onacHbiM. CneayeT UCNoNbL30BaTb COOTBET-
CTBYylOLUME CPEeaCTBa MHAMBUAYANbHOW 3aLUThbI) B MU3MEPUTENLHYO TPyOky no 10.2.3, no3BonsaoT ctabunuau-
poBaTLCA NOKa3aHWAM Ha AUCMIEE U 3anNUCLIBAIOT 3Ha4YeHUe T Ans BoAbl.

10.4.3 Ncnonb3ya nonyyYeHHble 3Ha4eHna T 1 cnpaBoOYHble 3HAYEHUA NAOTHOCTU ANA BOAbLlI U BO3ayxa
(10.2.4 1 10.2.5), BbIMNCIAOT NOCTOSAHHYIO Npubopa K; — anga nnotHoctu u K, — Ans OTHOCUTENbHOM NioT-
HOCTU MO hopmynam:

Ky = (dy = d)NTE = T2); @
K, = (1,0000 - d_)/(T2 - T2), ®

rae d,, — NNOTHOCTb BOAbI NPK TEMNEpaType UCMbITaHUSA, riom3;

d, — NAOTHOCTb BO3AyXa NpW TEMMNEPAType UCTIbITAHNS, r/cMS;

T, — Habniogaembli nepuoa KonebaHun a4enkn ¢ BOAON, MKC;

T, — HabnogaeMblil nepuoa konebaHui ssMekm ¢ BO3AyXOM, MKC.

11 lNMpoBepKa KOHTPONS KayecTBa

11.1 MoareepxaartoT, UTO NPUBOP HAXOAUTCA MOA CTATUCTUYECKUM KOHTPONEM HEe MEHEE OJHOro pasa
B HEJENo Mpu ero UCMonb30BaHUKM, aHanu3mpya obpasey, koHTponsa kadectsa (QC) KOTOPLIN, Kak npasuo,
ABNAETCA NpeAcTaBuTENEM aHanuaupyembix obpasyoB. MoxeT ObiTb A4OCTATOYHBLIM MPOBEAEHME aHanu3a
ogHoro QC obGpasua. AHanu3 pesynbraToB ucneitaHuin QC obpasua MOXKHO MPOBOAUTE C MCNOMb30BAHWEM
KOHTPOMbHLIX kKapT. Ecnu pesynerat aHanu3a QC obpa3sua npuBoanuT K HEKOHTPONMPYEMOW CUTYaLMK, Hanpu-
Mep NPEBLILLEHUIO NPEAENOB AONYCTUMBIX OTKIIOHEHUI, TpebyeTca kanubpoBka unu perynuposka npudopa.
B nabopatopun gomkeH ObITb 3anac 0AHOPOAHOIO U CTAabuNbHOro Npu xXpaHeHun obpasua QC, gocraTou-
HbIA AN8 NpeanonaraeMoro BpeMeHu Ucnonb3oBaHus. MNepeg npoBeAeHNEM KOHTPONA NPoUecca u3MepeHns
nonb3oBaTenb METOAA AOMMKEH OMPedenuTb cpeaHeapuPMeTnyeckoe 3HAYEHWE U KOHTPOIMLHbLIE Npeaensl
ana QC o6pasua. Ans obecnevyeHus Kka4yecTBa pe3ynsratoB UCMLITAHUNA NPELM3UOHHOCTL PE3ynbTaToB UC-
neitaHmin QC obpasua JomkHa COOTBETCTBOBATL NPELM3MOHHOCTU METOAA.

11.2 [Ona noateep>aeHUs A0OCTOBEPHOCTU Pe3ynbraToB UCMNbITAHWIA cnegyeTt nepuoamuyecku NpoBoanTb
aHanu3 cepTuULMPOBaHHBLIX CTAHAAPTHLIX 00PAa3LOB NIIOTHOCTK (T. €. C MPOCNEXUBAEMON CBA3LIO C HALMO-
HanbHLIMK 3TANOHaMM), KOTOPLIE OTNIMYAIOTCA OT UCMONb3YEeMbIX NPU Kanubposke npubopa.
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12 lNpoBeaeHne NsMepeHUn
12.1 BBopa 06pasua BpyYHYHO

12.1.1 BBogsaT HebonbLIOE KONMuYecTBo 06pasua, NPUMEPHO 1—2 cMm3, B YNCTYIO CyXyl0 UCMbITaTeNb-
Hylo TPYOKy npubopa wnpuuem unm apyrum cnocobom no 6.4.

12.1.2 Obpasel MOXHO BBOAMTb C MOMOLLLIO cupoHa. COeaUHSIOT MONUTETPA-PTOPSTUIIEHOBYIO Ka-
NUNNSPHYIO TPYOKY C BXOAHBLIM OTBEPCTUEM UCTIbITATENBHON TPYOKK. [Orpy>katoT Apyron KoOHey Kanunnsapa B
npoOy U, BcacbiBasd Yepes APYron KOHEL, C MOMOLLIbIO LUNpULa UM BaKYYMHOW JIMHWM, 3aNOMHAIOT UCNbITaTeNb-
Hylo TPYOKy (CM. npumMmeyvaHue 1).

12.1.3 Cneayert ybeautbesl, YTO UCMbITATENbHAs TPyOKaA 3anonHeHa NpaBuIbHO U OTCYTCTBYIOT My3blPb-
Ku rasa. Obpasey fOmkeH ObITb OQHOPOAHBLIM M HE COAEPXKaTb Aake CamMblX ManeHbKMX My3blPbKOB rasa.
MpoBepPAT OTCYTCTBUE My3bIPLKOB rasa B 06pasye ¢ NOMOLLbI0 ONTUYECKUX UK pudnyecknx metogos. Mpu
oBHapy>keHMU My3bIPLKOB rasa ygandawr obpasel, CHOBA 3anofHAT UCTbITaTENbHYIO TPYOKY M NpoBeEpsoT
Hanuyue ny3bipbKOB rasa.

MpuMmevyaHue B — Ecnn oBpasel} 04eHb TEMHOIO LiBETa M YCTaHOBUTb Hanuyne Ny3bipekoB 3aTpyLHUTENBHO,
HEBO3MOXHO OMpeAenuTb NIOTHOCTL o6pasla B Npefenax NpeLyu3aMoHHOCTM MeTOAa, YCTaHOBMNeHHo B pasgerne 15.

12.1.4 PekomeHayetca ans OOMbLUMHCTBA MOAENen npubopoB nocne BBeaeHus obpasua MCNonb3o-
BaTb OCBELLEHME ANS NPOBEPKU HANMYKUSA Ny3bIPbKOB B TEYEHWE MUHUMASIBHOTO BPEMEHU, MOTOMY YTO TENNO
MOXET NOBUATL HA TEMNEPATYPY U3MEPEHUS. [na HEKOTOPLIX MOAENEN MOXHO OCTaBMAATL BKMIOYEHHBIM OC-
BELLEHME, T. K. 3TO HE BNUAET HA pe3ynbTarbl U3MepeHuin. CrneayloT peKOMeHAaumam U3roToBUTENS 0 BO3MOX-
HOCTW OCTaBUTb OCBELLEHWE UMM HEOOXOAMMOCTU €r0 BbIKMOYUTD.

12.1.5 Ctabunusauua nokasaHwui NNOTHOCTU, OTHOCMTENBHOM MIIOTHOCTU UNKU NNOTHOCTU B rpagycax
APl Ha aucnnee npubopa A0 YeTbIpeX 3HaYaLUmMX uudp, Ans 3Ha4eHuin T — A0 NATU 3HaYaLmx uudp ykasbl-
BAET HA yCTaHOBIMEHWE TEMMEPATYPHOIO PABHOBECUSA; NPYU HEOOXOAUMOCTU 3aNKUCLIBAIOT 3HAYEHMSA MAOTHO-
CTW, OTHOCUTENbLHOW MIOTHOCTU UNKU NNOTHOCTKU B rpagycax APl n/wunu sHadenune 7. Ang npubopos, OCHALLEH-
HbIX NeYaTalLLmMM YCTPOWCTBOM, PE3yNbTaTbl MOXHO pacnevaraTtb.

12.1.6 Ha 0CHOBaHMM MPOTOKOMOB MCMbLITAHWI NPU MEXNabopaTopHbIX nccnegosaHuax 1999 r.3) (cwm.
npuMedaHue 8) NPeumM3MoHHOCTb MeToAa yCTaHaBnmMBanu npu Beoge o0pasua BPYYHYK NO eAUHUYHBbIM pe-
3ynbraram, NoNy4YeHHbIM Kak cpegHeapudMeTuyeckoe sHadyeHue AByx BBeaeHuin obpasua. bonee nogpobHas
uHdopMaUua npueBeaeHa B pasgene 15. Ecnu nabopatopus BbIMOMHAET €AUHUYHbIE U3MEPEHUS MITOTHOCTH,
OTHOCUTENBLHOW MIOTHOCTU UNKU NNOTHOCTKU B rpagycax APl unu nx komouHaumm npu BBoge o6pasua BPyqHyHO
no 12.1.5, ato cneayeT ykasbiBaTb B MPOTOKOMAaX UCMbITaHMIA. B B0nbLUMHCTBE CriyyaeB Ans aHanu3a obpasua
JOCTaTo4HO OAHOIO BBOAA 00pasLa BPy4YHYIO.

12.1.6.1 Ecnun naboparopua NPUHUMAET pPeELLUEHME O NPOBEAEHUM BTOPOrO OMPEeAEneHua npu BBO-
ae obpasua Bpy4Hy0, MOBTOPSAIOT npoueaypy no 12.1.1—12.1.5. Pesynbrarbl ABYX ONpeaeneHnin He OOIK-
Hbl OTNMYaTLCA OT CpeaHeapuPMETUYECKOro 3Ha4YeHus pe3ynbTaTtoB ABYX OnpederneHur donee 4em Ha
0,0002 r/cm3 ans nnoTHOCTM unn 0,0002 — Anst OTHOCUTENBHOW MAOTHOCTU, B NPOTUBHOM CRnyyae pesynesrar
CUYMATAIOT OLUMOOYHLIM U MOBTOPSIOT aHanM3 Ha ABYX HOBbIX UCMbITYEMbIX 0Bpa3yax A0 NOMy4YeHus COOTBET-
CTBUA YKasaHHbIM KpuUTepuam npuemMnemMocTu. PeadynbraTtbl ABYX OnpeaeneHuin nnoTHOCTU B rpagycax API
06pasyoB GEH3UHOB UNKU pPedOpPMYNMPOBAHHbIX 6EH3MHOB HE AOMKHbI OTnudarbca 6onee yem Ha 0,05 ot
cpeaHeapudMETUYECKOTO 3HAYEHUA PEe3ynbTaToB ABYX ONpeaeneHui; ecnu TpeboBaHWE HE BbIMOMNHSETCS,
MOBTOPAOT aHanu3, UCNONb3ys ABa HOBLIX UCMbITYEMbIX 00pasua 40 BbIMONIHEHUA COOTBETCTBUSA YKA3aHHbLIM
Kputepuam npuemnemocTtu. PesyneraTbl ABYX onpeaerneHuii NNoTHOCTU B rpagycax APl agnsa guctunnaTos,
0a30BbIX Macen n CMasoYHbIX Macesn no NpeaBapuTESIbHOMY 3aKIIOYEHUIO HE AOJDKHBI OTNUYATLCA Bonee yem
Ha 0,03 (kpuTepuit npuemnemMocTn). MNMpu odopMneHnn NPOTOKONa crneayeT UCNoNb3oBaTh cpeaHeapudPMeTu-
YeCKue 3HaYeHUs, yaOBMNETBOPSAIOLLME KPUTEPUAM, YCTAHOBMEHHLIM B JAHHOM pasgene.

12.2 ABTOMaTMYECKUIA BBOA OOpa3ua

12.2.1 MNpu aBTOMATUYECKOM BBOAE 00pasLa ANa aHanu3a ucnonb3ytot asTocamnnep (cMm. 6.5). Cneay-
0T UHCTPYKUUSIM U3rOTOBUTENS ANA obecneveHns LenocTHOCTM obpa3sua Ao aHanusa, a Takke agna obecneve-
HWUS NPeACTaBUTENBHOCTM UCNBITYEMOro 0bpasLa npu ero BBOAE B Npubop.

12.2.2 Mpu aHanu3e o6pasuoB 6eH3MHOB MU pedhOPMYNMPOBAHHbLIX BEH3MHOB C NOMOLLLIO ABTOCAM-
nnepa, yuuTbiBas pesynsrarbl MexnabopaTopHbIX UCCNEeaoBaHUi, nonyyeHHble B 1999 r.4), cneayer umerb

4 MoaTBepxAaloLLNe faHHbIE MOXHO NonyunTs B ASTM International Headquarters npu sanpoce uccnefosatenb-
ckoro otyeta RR:D02-1734.

8



rOCT P 57037—2016

ABa ucneiTyemMblx obpasua, YTobbl MMETE BO3MOXKHOCTb MCMONL30BAaThL HOBLIM 00pasey, Npu NOfyyYeHun no-
FPELUHOCTM Pe3ynbTaToB UCMbITAHUI NPO0 NETYYMX MaTEpPUanoB UM OOHAPYXKEHMU NY3bIPbKOB MPWU MOHUTO-
puHre paboymx xapakrepuctuk npudopa. Ons obpasuUoB ApPYrMx TUMOB MPW MCNOMBL30BAHMKM aBTocamnnepa
JOCTaTO4dHO OAHOrO ONpeaeneHus.

12.2.2.1 Ecnu nabopartopus NnpuHMMAET PELLUEHUE NPOBOAUTL BTOPOE onpeaerieHne ¢ UCNOoNb30BaHNEM
aBTOMAaTUYECKOro BBOAA ANs ANCTUNNATA, 6a30BOro UNU CMasouHOro macna (CMm. npumedanue 8 u pasaen 15),
crnefyer UCnonb3oBaTh KPUTEPUM MPUEMIIEMOCTH ANA NNOTHOCTM (0,0002 r/cm3), OTHOCUTENBHON NMOTHOCTM
(0,0002) n nnotHocTm B rpaaycax API (0,03) no 12.1.6.1 kak ang Beoga npo6 Bpy4Hyto. Mpu odopmneHun
NpOTOKONa cneayeTt UCNonb30BaTh CpeaHeapuPMeTnieckme 3Ha4eHns, ya0BneTBOPAOLLNE KPUTEPUAM, yCTa-
HOBIEHHbLIM B JAHHOM pa3sgene.

12.2.3 lpu onpeageneHuyM NNOTHOCTU WNKU OTHOCUTENbHOW MNMNOTHOCTM 06pa3sluoB OGEH3MHOB uUnu pe-
dOPMYNUPOBaHHbLIX BGEH3MHOB C MOMOLLBIO aBTOMATMYECKOTO BBOAA CpedHeapudPMeTUyecKoe 3Ha4veHue
pes3ynsTatoB Ansl AByx 06pa3sLoB, NpoaHanM3MpoBaHHbIX Mo 12.2.2, HE AOMKHO OTNMYaTbCca Bonee 4YeMm Ha
0,0002 mr/cm3 anst NNOTHOCTM unu Ha 0,0002 — Anst OTHOCUTENbHOI MIOTHOCTH. Pesynbrathl AByX onpeaene-
HUI CYMTAIOT HEAOCTOBEPHbLIMMW, ECNIM OHW HE COOTBETCTBYIOT KpUTEPUAM NO 12.2.2, onpeaeneHne noBTOPSAIOT
[0 COOTBETCTBUSA BbILLEYKA3aHHbIM KpUTepusaM. Ecnn pesynerartbl onpegeneHus nepBoHa4anbHO He CooT-
BETCTBYIOT KPUTEPUAM MPUEMNEMOCTH, MPEXOE YEM NPUCTYMUTL K NOCNEAYIOWMM aHanu3am nadbopaTopum
cnegyet yCTaHOBMTh NMPUYUHBI U BbIMOSIHUTL KOPPEKTUPYIOLLME AENCTBUS.

12.2.4 Tpu onpeaeneHnn NNOTHOCTK B rpagycax APl 6eH3uHOB unu pedOpMynMpoBaHHbIX OEH3UHOB C
Mcnonb30BaHWEM aBTOMAaTUYECKOro BBOAA obpasLia BbINOMNHSAOT npoueaypbl o 12.2.3, 32 UCKNIOYEHNEM TOTO,
YTO pe3ynbTaTbl ABYX ONpeaeneHuii NNOTHOCTK B rpagycax APl He aomkHbl oTnuyatbest bonee yem Ha 0,05 ot
Ux cpegHeapuPMeTUIECKOro 3HaYeHus.

12.2.5 PernctpupyloT pesynbTaTbl onpegeneHms nioTHOCTU, OTHOCUTENBHOW MANOTHOCTM UMW NAOTHO-
cTu B rpagycax API, Hanpumep ¢ ucnons3oBaHWeM neyatalLwero yCTponcTea, No pesynsrartam, yaoBneTBops-
IOLLIMM BbILLEN3TTOXKEHHBIM TPEDOBaAHNSAM.

13 BbluucneHusn

13.1 BblYMUCNEHUSA NSIOTHOCTU aHANMU3aTopom

Onsa equmHUYHOro onpedeneHus (UNu BbIMUCIEHUS CPEAHEAaPUdMETUYECKOTO 3HAYEHUA Pe3ynbLTaToB
OBYX onpeernieHnii B COOTBETCTBUKN C pa3genom 12) sanucbiBaloT UMM pacnevarbiBaloT 3Ha4eHNne KOHEYHOrO
pesynbrara onpeaeneHust NNoTHOCTM (r/cm3, kr/MS) MNKM 3HaYeHUe OTHOCUTENbHON NNOTHOCTU. Creayer oT-
MeTUTb, 4To 1 kr/M3 = 1000 r/cm3.

13.2 BblunucrnieHUs NSIOTHOCTU aHANM3aTopoM 6€3 BbIYUCTIUTENIbHOIO YCTPOMUCTBA

Wcnonb3sya Habniogaemoe 3HadeHme T gnga npobbl n 3HadeHme T gns BOAbI U COOTBETCTBYIOLLME KO-
appuumenTol npubopa, onpeaeneHHbie no 10.4.3, BLIMUCHAIOT NNOTHOCTb MMM OTHOCUTENBHYIO MMNOTHOCTb
no chopmynam () u (7). MNMpoBogaT BCE BbIMUCIIEHUS A0 LIECTON 3Ha4allen undpbl U OKPYrNAIOT KOHEYHbIN
pesynbTat 40 YETBEPTON 3HaYaLLen umudpsl.

MnoTHOCTb, r/cm® (Kr/M3), BbIMMCASAIOT Mo POpMyne

MnoTHocTb npu Temneparype t = d,, + K, (T2 = T2); (6)
OTHOCUTENbHYIO NMOTHOCT BLIYUCAIAKOT MO HOPMYNe
OTHOCUTENbHAs MNOTHOCTE = 1 + K, (T2 = T2), %)
rae f — Temneparypa ucnbitanus, °C;
d,, — MNOTHOCTb BOAbI MPU TEMMNEPATYpPe UCTIbITAHWST;

K; — xoadpcpnumenT npubGopa npu pacyere NnoTHOCTH,

T. — Habnogaemblii nepuoa konebanun Tpybku ¢ npobo;

T, — Habnogaemblii nepuoa konebanun Tpybkn ¢ BOAON;

K5 — xoadpcpnumeHT npubopa npm BbIMUCNIEHUN OTHOCUTENBLHON NIOTHOCTH.

13.3 Mpn HeoBXx0AMMOCTU NMpeobpasOBaHUA PE3ynbTaToB, MOMYYEHHbIX C MOMOLLLIO MNOTHOMEpPA, B
NAOTHOCTL B rpagycax API, NNOTHOCTb UM OTHOCUTENbLHYIO NNOTHOCTL NPU APYroi TemMneparype MOXHO UC-
nonb3oBaTb ACTM [ 1250 Tonbko 6e3 yuera koaddulneHTa pacluMpeHns cTekna.
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MpumeyaHue 7 — HekoTopble LnudpoBble MOTHOMepPL 060pyfoBaHbl YCTPONCTBOM aBTOMaTUYECKOro Bbl-
yucneHus n otobpaxeHua pesynsratoB B rpagycax API (cm. ACTM 1 287 unn ACTM [] 1298) Ha ocHOBaHUM MITOTHOCTH,
OTHOCUTENbHOW MIIOTHOCTM WU UX COMEeTaHWs, onpefeneHHbIX Mo HacToAWEeMY cTaHAapTy U Npeobpa3oBaHHbIX C UCMOSb-
30BaHueM cooTBeTCTBYOWen dopmynbl no ACTM [ 1250 (4To No3BOMSET UCKITIOUUTL KOS DULIMEHT pacluMpeHuns cTekna)
[N KOHKPETHOrO TUMa aHanuampyemoi npobebl.

14 OcpbopmneHue pesynsraTtoB

14.1 B npOTOKONE UCNbITAHUI YKa3bIBAKOT MMOTHOCTb, TEMMNEPATYPY UCMLITAHUI U €QUHULLI N3MEPEHNI
(Hanpumep nnoTHocTb npu 20 °C = 0,8765 r/cm3 unu 876,5 kr/md).

14.2 B npoToKONe Ans OTHOCWTESIbHOM NNOTHOCTU YKa3bliBalOT ABaA 3HAYEHUA TEMNepaTypbl — 3Hade-
HMEe TeMnepaTypbl UCNLITAHWUA M 3HAYEHUE CTAHZAPTHOW Temnepatypol 6e3 ykasaHus eauHuy (Hanpumep,
OTHOCUTENLHAaA NIOTHOCTL, 20/20 °C = 0, XXxX).

14.3 YKasbiBalOT KOHEYHbIN pe3ynbTaTr NAOTHOCTU UM OTHOCUTENBLHOW NAIOTHOCTU A0 YETBEPTON 3HaYa-
wen ymdpsl.

14.4 Ecnu pesynbrathl yKasbiBaloT B rpagycax APl (cM. npumevaHue 7), OKOHYaTenbHblE pe3ynkraTthbl
npeacTaBnsoT ¢ TOMHOCTLIO 40 0,1,

14.5 B HeEKOTOpLIX Cnydyaax MOXeT notpeboBarbCs ykasaHue cnocoba nonyvyeHus pesynsratoB — Ha
OCHOBAHWW OQHOTO ONpPeAENeHUs Unm cpegHeapudMETUYECKOTO 3HAYEHUS PE3YNLTATOB ABYX ONPEAENEHui, a
Takke UCMonb3yemblii cnocob BBoga obpa3ua — pydHON UK aBTOMATUYECKUI B COOTBETCTBUM C KOHKPETHBLIMU
TpeboBaHUsAMU, HaNpUmep noTpedutento Heobxoamma Takas MHOPMAaLMA ANA MHTEPNPETALMMN PE3ynbTaToB
NPeLM3UOHHOCTU MeTOAA. [JonyckaeTca NPUBOAUTbL 3Ty MHAOPMAaLMIO BMECTE C pe3ynkTataMmn UCTILITAHWA.

15 MNMpeun3smoHHOCTb U CMeLeHne

15.1 Tpeun3noHHOCTb MeToaa [CM. CHOCKY 4] Bbina nonydeHa Ha OCHOBAHUW PE3YNbTaTOB CTATUCTUYE-
ckoi o6paboTkn MexnabopaTopHbIX UCCNeaOoBaHWUIA Npu Temneparype 15 °C.

15.1.1 NoBTOPAEMOCTDL

PacxoxxgeHue pesynsratoB NocrnegoBaTernibHbIX UCMbITAHUW, MOSYYEHHBIX OAHUM OMEpPaTopoM Ha oa-
HOW U TOW Ke annapaTtype npu NOCTOSAHHLIX Pabodnx YCNOBUAX HA UAEHTUYHOM UCMbLITYEMOM MaTtepuane B
TeYeHue ANUTENBHOrO BPEMEHMW MPWU HOPMAasnbHOM W MPaBWUIILHOM BLINOSIHEHUM METOAA, MOXET MPEBbILATH
cnegyowMe 3Ha4YeHus TONbKO B OAHOM Cnyvae u3 gpaguaru.

15.1.1.1 MnoTtHOCTb (r/cM3) 1 OTHOCUTENbHAA NNOTHOCTL — CM. TabnuLy 2.

15.1.1.2 TInoTHOCTL B rpagycax APl — cm. Tabnuuy 3.

Tabnuuya 2 — MoBTOPAEMOCTb ONPeneneHns NNOTHOCTH (r/cM3) N OTHOCUTENBHOI MNOTHOCTH

OunanasoH ObpaszeL Ycrnosue npoBedeHNA UCTbITAHNUSA MoBTopsAeMocCTb

0,71—0,78 BeH3uHbI U pedhopMynupoBaH- OfHo onpefeneHue (py4Hoi BBOA). 0,00045
Hble BeH3UHbI CpefHeapudpmMeTUYecKoe 3HayeHUe ABYX

onpeaeneHuin (py4Hoi n aBToMaTUYECKUiA BBOA) 0,00031
0,80—0,88 OuctnnnaTtel, 6asoBble Macna OfnHo onpegeneHue (py4yHon 1 aBTOMaTU4e-

1 cMa3ouHble Macna CKU BBOA). 0,00016
CpefHeapudpmMeTUYecKoe 3HayeHUe ABYX

onpeaeneHuin (py4Hoi n aBToMaTUYECKUiA BBOA) 0,00011

Tabnuya 3 —NoBTOpsAeMOCTL OnNpeAeneHns NoTHOCTH B rpagycax API

OnanasoH ObpaszeL Ycrosure npoBefeHNa UChbITaHusa MoBTopsAeMocCTb
51—66 BeH3uHbl U pedopmy- OnHo onpefeneHue (py4Hon BBOA) 0,090
NupoBaHHble BEH3NHbI CpegHeapudpmMeTUHecKoe 3HavyeHue ABYX onpegeneHui
(py4Hoii 1 aBTOMaTWYECKUI BBOS) 0,063
29—45 Ouctunnatel, 6aso- OnHo onpefeneHue (py4Hoi U aBToMaTUYECKUiA BBOA). 0,032
Bble Macna u cMasouHble CpegHeapudpmMeTUHecKoe 3HavyeHue ABYX onpegeneHui
mMacna (py4Hoii 1 aBTOMaTWYECKUI BBOS) 0,022
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15.1.2 BocnponsBogumMocTb

PacxoxgeHue pe3ynsratoB ABYX €AUHWYHBIX MU HE3aBUCUMbIX UCTILITAHWIA, NOMYYEHHbIX Pa3HbIMU Onepa-
Topamu, paboTalommmn B pasHbix nabopatopusax, Ha U AEHTUHHOM MUCMLITYEMOM MaTepuane B Te4eHue Anu-
TENbHOIO BPEMEHU MPU HOPMANbHOM U MPABUIIbHOM BbINOIHEHUM METOAA, MOXET MPEBbIWATEL CrneayLme
3HaYeHUs TONbKO B OAHOM Criydae u3 gsaguarm.

15.1.2.1 MnoTHOCTb (r/cM3) 1 OTHOCUTENbHAS NMOTHOCTL — CM. Tabnuuy 4.

15.1.2.2 TnoTtHoCTb B rpagycax APl — cm. Tabnuuy 5.

Tabnunya 4 — Bocnpon3BogMMOCTE ONpPeAEneHnst MIOTHOCTH (/M) U OTHOCUTENBHOA MNOTHOCTK

OvanasoH Obpasey, | Ycnosua ucneitaHna BocnponssognmocTb
0,71—0,78 BeH3nHbl 1 pe- OaHo onpegeneHue (py4Hoi BBOA). 0,00190—0,0344 (D —0,75)
dopmynupoBaHHble CpefiHeapudmMeTnyeckoe  3Ha4yeHne  ABYyX
OEeH3UHbI onpeaeneHuin (py4Hol n aBToMaTu4eCcknin BBOA) 0,00195—0,0315 (D —0,75)
0,80—0,88 OvectunnaTtel, ba- OpnHo onpejeneHue (py4HoOl W aBTOMaTU4e- 0,00052
30Bble Macna u cma- | Ckuii BBOA).
304HblE Macna CpefiHeapudmMeTnyeckoe  3Ha4yeHne  ABYyX
onpeaeneHuin (py4Hol n aBToMaTu4eCcknin BBOA) 0,00050
MpumeyvyaHne — D — 3Ha4eHne NNOTHOCTU UMW OTHOCUTENBHON NIOTHOCTU.
Tabnunya 5— BocnponsBogMMOCTe ONpeAeneHns NoTHOCTH B rpagycax API
OvanasoH Obpasey, YcrnoBuma UcnbITaHnA BocnponssoanmocTb
51—66 BeH3nHbl 1 pe- OaHo onpegeneHue (py4Hoi BBOA). 0,60+0,040 (G—60)
dopmynupoBaHHble CpefHeapudmMeTnyeckoe 3HaveHe ByX onpeaene-
OEeH3UHbI HWiA (py4HOWN U aBTOMaTUYECKUIA BBOS) 0,60+0,037 (G—60)
29—45 Ouctunnatel, 6a- OnHo onpepeneHve (py4yHol W aBTOMaTUYECKUI
30Bble Macna u cma- | BBog). 0,133
304HblE Macna CpefHeapudmMeTnyeckoe 3HaveHe ByX onpeaene-
HWiA (py4HOWN U aBTOMaTUYECKUIA BBOS) 0,128
MpuMeyaHune — G — nNonyvyeHHoe 3Ha4YeHWe NNOTHOCTU B rpagycax AP

MpumevyaHune 8— B mexnabopaTopHbIX UCCrieoBaHUSAX, MpoBeaeHHbIX B 1999 1, yyacTtBoBanu 11 nabopato-
pvid. Belnu NpoBegeHbl UcnbliTaHWsA 23 06pa3loBs: 5 aBTOMOGUMBHbIX 6eH31HOB, 1 cMeck aBTOMOBUNBHOMO B6eH3unHa ¢ aTa-
Hornowm, 4 pedopMynupoBaHHbix 6eH3nHOB (RFG), 2 cmasoudHbix Macen, 1 6asoBoro Macna, 4 Tonnus Jet-A, 1 Tonnuea JP8
1 5 ansenbHbIX TONMAMB. BeinonHanu 4 namepeHwsa ans kaxgoro obpasya ¢ UCNofib30BaHWEM PYYHOrO U aBTOMAaTUYECKOro
BBOAOB 0bpa3ua. [epBrble gBa onpefeneHns NpeacTasnsanu nepeelii Habop ANs aHanuaa, BTopble 4Ba ONpefeneHs —
BTOpOW Habop AnsA aHanuaa. 3TW ycrnoBus BbINK MCMONb30BaHkl 4SS OLEHKU MPELM3MOHHOCTY MeXAY NepBbIM onpegerne-
HWeM ANns kaxgoro Habopa aHanManMpyeMmelx NPOLYKTOB (04HO OMpeAeneHmne) No CPaBHEHNIO CO cpefHeapudMeTUHECKUM
3HavyeHMeM ABYX OMnpefeneHnii Ansa Kaxgoro Habopa aHanuaupyeMbiX NPOAYKTOB, a TakKe ANSA onpefeneHns BAUsaHNUS
PYYHOro 1 aBTOMaT4eckoro BBOA 0B Npobbl Ha NPeLn3noHHOCTL MeToga. C NOMOLLBIO CTaTUCTUYeckoh o6paboTku pesynb-
TaToB UCMbITaHUIA Obia ycTaHOBMEHa NPeLn3NoOHHOCTb MeToga — MOBTOPSAEMOCTb U BOCMpOoM3BoguMocTb. CneayeT oT-
METWUTb, YTO NPELU3NOHHOCTb, onpefeneHHas 4nsa obpasuos 6eH3nHa U pedopMynMpoBaHHOro 6eHsnHa No pesynesrataM
MexnabopaTopHbIX UccnegoBaHuid B 1999 r, Belna xyxe, YeM NPELU3MOHHOCTb ANA AUCTUMNATOB, 6a30BbIX M CMa304HbIX
Macer, a TaKkkKe Nno OTHOLUEHWIO K paHee onybnnKoBaHHbLIM 3HaYeHUSAM NPELM3NOHHOCTH (Ha OCHOBaHWM Pe3ynsTaToB aHa-
nn3a Tpex YNCTLIX BelyecTB — GeH3ona, Tonyona u Keunona, 4Baxgbl NpoaHanu3npoBaHHbix B 3 nabopatopusix). bonee
HW3Kas, YeM OXuAanocb NPeLu3MoHHOCTb 4na 06pa3uoB GeHanHa U pedopMynupoBaHHoro 6eHsmHa obycrnosneHa ux
NeTyyecTblo, HECMOTPS Ha TO, YTO y4acTHUKAM MexnabopaTopHbIX UccrnefoBaHWs Bbinv NpefocTaBneHbl UHCTPYKLMK O
npaBuiibHOM oBpalleHn ¢ 3STUMK BelLecTBaMK AN CBEAEHUSA K MUHUMYMY WK NpefoTBpalleHuns notepb obpasya. MNoa-
komuteT ACTM, OTBETCTBEHHbLIN 3@ METOZA UCNbITaHWRA, MK NocresyoLLMX MexnadopaTopHbIX UCCNefoBaHUAX NNaHupyeT
NpPOBECTU LOMNOMHUTENBHYIO MPOBePKY 06pasLioB ToBapHOro 6eH3nHa u pedopMynnpoBaHHoro 6eH3nHa Ans ynydeHus
UX NPeLn3NOHHOCTH.

MpumevyaHune 9 — B MmexnabopaTopHbIX UcCefoBaHWUAX ObINU NpoaHanuampoBaHHblX obpasubl 4 GeH3un-
HoB — M(G9808, MG9812, RFG—RFG9807 n RFG9809 (cMm. npumedaHue 8). HagexHble cpejHeapudMeTUHECKNe 3Ha-
YeHUd AN yka3aHHbIX 0OpasLoB ObInu nonyyYeHsl Npu gaeneHuun napos no ACTM 15191 — ot 7,77 cyHTOB Ha kBagpaT-
HbIl gtoM — MUHMMarnbHoe 3HadeHne (MG9808), go 13,40 dyHTOB Ha KBagpaTHbLIA AOM — MakCUMarbHOe 3HaYeHue
(RFG9809). 310 npnbnusntensHO COOTBETCTBYET AMana3oHy AaBfeHus napos oT 54 ao 92 kla.
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15.2 CmelleHue

Pe3ynbTaThl MCCEA0BaHNIA, NPUBEAEHHBIE B NIMTEPATYPHOM UCTOUYHMKE®), noaTBEpANnM Hanuume cme-
LLEHUA MEXAY U3BECTHLIMU 3HAYEHWUSAMMW MIOTHOCTW STANOHHLIX MAaTEPUANOB U 3HAYEHUAMU, NOTYYEHHBIMM
no HacTodAwemy crtaHgapTy. Matpuua Ana uccrnegoBaHWs CMELLEHMA BKMYana o0pasubl ¢ NNOTHOCTLIO B
AmManasoHe ot 747 go 927 kr/m3 npu 20 °C 1 BA3KOCTLIO OT 1 A0 5000 mMa (takwxe npu 20 °C); 15 yyacT-
HUKOB UCCReAO0BaHUI NMPOAHaNM3nupPoOBanu YeTblpe aTarnoHHbIX Macna ¢ cepTUULMPOBAHHLIMW 3HAYEHNUSIMM
NAOTHOCTU, ONpeAesieHHbIMU C MOMOLLBLIO NMKHOMepTA HuaepnaHackum MHCTUTYTOM MeTposiorun (NMI). 310
nccrneaoBaHne NpuBeaeHoO B uccregoBartenbckom otyete ASTM RR: D02-13879). Monb3oBaTensm MeToaa
CrneayeT y4uTbiBaTb, YTO PE3ynbTaThl, MOSYYEHHbLIE C MOMOLLLIO 3TOT0 METOAA UCNBITAHWUIA, MOTYT UMETL CMe-
LweHue Ha 0,6 kr/m3 (0,0006 r/cmd).

MpumeyvyaHue 10 — HoBble Npubopbl NpegycMaTpMBatoT KOPPEKTUPOBKY MIOTHOCTW B 3@aBMCUMOCTH OT BS3-
KocTu. TexHudecknm komuTeTrom ACTM elle He NpoBefdeHbl HOBble MexiabopaTopHble UCCrefoBaHns AN YMeHbLUEHWS
CMeLLeHus, NpuBeaEeHHoro B oT4eTe ACTM®).

9 Fitzgerald, H. and D., Onpeaenexne NnoTHOCTM NaBopaTopHLIM NIIOTHOMETpoM, Petroleum Review, November
1992, pp. 544—549.

8 MopTBepxAaaloLLMe AaHHbIE MOXHO Nony4nTs B ASTM International Headquarters nyTem 3anpoca uccnenosa-
Tensckoro otyeta RR:D02-187.
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Mpunoxexnue OA
(cnpaBouHoe)

CBeQeHUA 0 COOTBETCTBUM CCbINTOYHbIX cTaHaapToB ACTM
HaLMOHASIbHbIM U MEXIrocyaapCTBEHHbIM CTaHAapTaMm

Tabnuya OA1

OB03HaYeHNe CCbINOYHOro CTeneHb OB03Ha4yeHNe N HaUMeHoBaHWe COOTBETCTBYHLLEro HaunoHanbHoOro
cTtaHgapta ACTM COOTBETCTBUA (MexrocyaapcTBeHHOro) cTaHaapTa

ASTM D 287 — *

ASTM D 445 — *

ASTM D 1193 — *

ASTM D 1250 NEQ FOCT P 54273—2010 «HedTb 1 HedbTenpoayKTsl. PYKOBOACTBO Mo Ta-
6nvuam u3mepeHuil napameTpoB HePTU»

ASTM D 1298 — *

ASTM D 4057 NEQ MOCT 31873—2012 «HedTb n HedTenpoayKkTel. MeToAbl py4YHOro oT-
6opa npob»

ASTM D 4177 — *

ASTM D 4377 — *

ASTM D 5002 — *

ASTM D 5191 — *

ASTM D 7042 — *

*COOTBETCTBYIOLLMIA HaLMOHanbHbIA CcTaHgapT OTcyTcTBYeT. [o ero NpUHATUSA pekoMeHAYeTCs WCnonb3oBaTb
nepeBof Ha pyCcckuin A3blK gaHHoro ctaHgapta ACTM.

M punMmedaHne — B HaCTOHLLleVI Ta6n|/|qe ncnonb3oBaHoO crepyrollee ycnoBHoe 0603Ha4YeHne cTeneHn co-
OTBETCTBUA CTaHOapTOB!
- NEQ — HeakBMBaneHTHbIe CTaH4apThbl.
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YK 668.71:531.756:006.354 OKC 75.080

KntoueBble croBa: HedbTENPOAYKTbI, ONpedeneHne NoTHOCTU, OTHOCUMTENbHON NNOTHOCTU, MAOTHOCTM B rpa-
aycax API, undpoBoi NnoTHOMER
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