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Tn3aumnn yctaHosneHbl FOCT 1.0—92 «MexrocygapcTBeHHasi cuctema ctaHgaptusaumnn. OCHOBHBIE MONOXe-
Hasa» n TOCT 1.2—2009 «MexrocygapcTtBeHHaa cuctemMa crtaHgaptusauun. CTtaHgapTbl MEXrocy-
OAPCTBEHHbIE, MpaBuna 1 pekoMeHgaunm no MexrocyaapcTBeHHOW cTaHgapTusaunn. Nopaaok paspaboTKuy,
MPUHATUA, MPUMEHEHUS, OOHOBNEHUSI U OTMEHbI»
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PEKOMEHOALWUU NO MEXIOCYOAPCTBEHHOU CTAHOAPTU3SALUMN

[ocypapcTBeHHas cuctemMa obecnevyeHUs egUHCTBa U3SMepeHUn

MNIMOTHOCTb HE®TU U HEPTEINPOAYKTOB U KOO®DPULUMEHTDI
OBBbEMHOI'O PACLLULMPEHUA N CKXKUMAEMOCTI

MeToAabl pacyeTa

State system for ensuring the uniformity of measurements.

Density of petroleum and petroleum products and coefficients of thermal expansion and compressibility factors.
Methods of calculation

[laTta BBegeHna — 2012—01—01

1 O6nactb NpMeHeHUA

HacToswme pekoMmeHaaLnu pacnpocTpaHaoTea Ha HeddTb MHedTeNnpPoayKThl U ycTaHaBNMBaOT MeTOAbI
pacyeTa UX NNOTHOCTWN, KO3PDULMEHTOB 06 BEMHOro pacLUUPEHNS U CKUMAEMOCTH.

PekomMmeHaauum npegHasHadeHbl AN UCNOJIb30BaHUA B pacyeTax NIOTHOCTU NPpX NpoBedeHUN YYEeTHO-
pacyeTHLIX ornepaLui.

2 HopMaTuBHbIE CCbINKN

B HacToALWKMX peKoMeHaaUnsax UICnonb3oBaHa HopMaTUBHAasA CChiNka Ha cneayolm MeXXrocyaapcTBeH-
HbI CTaHOAaPT:

[OCT 28947—91 (MCO 1768—75) ApeomMeTpbl cTeKNdAHHbIe. CTaHAapTHOE 3HavyeHne KoadpuumeHTa
0D BEMHOI0 TEPMUYECKOro pacLlUMpeHnst (4N UCNONb30OBaHUA MPW NOArOTOBKE NONPaBOYHbIX TAONUL, ANA XKNA-
KOCTEN)

[TpumeyvaHune—Ilpu NONb30BaHMN HACTOAWMMU PEKOMEHOAUNAMU LenecoodbpasHo NpoOBEPUTb AEUCTBUE
CCbITOYHbIX CTAHAAPTOB B UHPOPMALMOHHON CUCTEME ODLLEro Nonb3oBaHUA — Ha odhuunanbHOM cante PegepanbHOro
areHTCTBa NoO TEXHNYECKOMY PErynmpoBaHUIo U METPOIOrMU B ceTu MIHTEPHET nnun No eXXerogHo ndgaBaemMmomMmy HQOpma-
LMOHHOMY YKa3aTento « HaunoHanbHble CTaHAAPThI», KOTOPbLIWN ONYBNMMKOBAH Mo COCTOSAHMIO Ha 1 SHBaPS TEKYLWLEro roaa, u
N0 COOTBETCTBYIOWMNM €XEMECHAHYHO U3daBaeMblM MHDOPMALMOHHBIM yKa3aTensam, onybrMKOBaHHbLIM B TEKYLLEM roay.
Ecnun cCcbinoYHbiM cTaHAapPT 3aMeHeH (M3MEHEH), TO NMPU NONMb30BAHUN HACTOALWMMMN PEKOMEHAAUNAMN CNEAYET PYKO-
BOACTBOBATbLCS 3aMEHSIOLWNM (M3BMEHEHHBLIM) CTaHAAPTOM. ECnun CCbINOYHbLIN CTAaHAAPT OTMEHEH 63 3aMEHbI, TO MNONOXe-
HMWE, B KOTOPOM aHa CChISiKa Ha HEro, MNPUMEHSETCH B HaCTu, HE 3aTparnBatoLEeN 3Ty CCbISIKY.

3 O60o3HauYeHUNA

B HacTosALKMX pekoMeHaaUMax ncnofb3oBaHbl cneayowue cbo3HavYeHus:

K — nonpaBouvHbIN KO3 PUUMEHT Ha TeMnepaTypHoe paclumpeHne cTekna, U3 KOToporo Usro-
TOBNEH apeoMeTp;

P — n3bbiTouHoOe aaBneHne Hedpt unu Heptenpoaykra, Mla;

t — TemnepaTtypa HedTU NN HedTenpoaykTa, °C;

Bis — koacbdpuumneHT 06 beMHOro paclumpeHust npu Temnepatype 15 °C,°C™ '

By  — KoadhdULUMEHT 06 bEeMHOro paclumpeHust npu Temnepartype t, °C™

P15 — I'IJ'IOTHOCTI:;S Hed TN Unn HepTenpoaykta npu temnepartype 15 °C 1 n3dbITOYHOM AaBNEHUN
P =0, kr/m”;

U3pgaHune odbmumanbHoe
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Pog — MNOTHOCTbL HedP TN UNK HedoTenpoaykTa npu TemnepaType 20 °C 1 N30LITOYHOM AaBNEHUN

P=0,kr/m:
0 — MNAOTHOCTb HedTU UNN HedTenpoaykTa nNpy TemnepaType t 1 N3BLITOYHOM AaBfEHU
P =0, kr/m>;
e  — MIOTHOCTb HedbTW U HedpTenpoayKTa Npy TeMnepaType {1 U3BLITOUHOM AaBMAEHAN P, Kr/M®;
5t ap — NMOTHOCTb HEdOTU UM HedpTenpoayKTa Npy TemnepaType t, UaMepeHHasi apeoMeTPOM, Ki/M*;
v — k03dDULMEHT CXMUMaEMOCTU Npu TemnepaType £, MMa™ .

4 MeTtoa pacyeTa NNOTHOCTU, KO3 DPULNEHTOB 06 bEMHOro pacluMpeHus
N CKUMAEMOCTH

4.1 MeTtoabl n popmMynbl pacdeTa NMnoTHOCTU, KO3 PULUMEHTOB 0OBLEMHOMO pacluUpeHUs U CXXUMaeMOC-
TWU COOTBETCTBYIOT cTaHgapTy [1] u pykoBoAacTBy [2].
4.2 3HauveHue KoapdpuumeHTa obbeMHOro paclimpeHms npu temnepatype 15 °C paccunutbiBaOT No

popmyne

B, =0 FaPis (1)
P15

rae K,, K, — kospuumneHTsl, onpeaenaemMble no Tabnuue 1.

Tadbnwua 1

[pynnbl NPOAYKTOB K, K,
HedTb 613,97226 0,00000
beH3unH 346,42278 0,43884
PeaKTUBHOE TOMMUBO 594 54180 0,00000
dn3enbHoe TONMMBO, MasyT 186,96960 0,48618

4.3 3HauveHue kodddunLMeHTa cXMMaeMocTU NpK TeMnepaTtype t paccynuTbiBaoT No dopMyrie

( 6 3\

2

7= 10-3 exp | ~162080 + 000021592 t + ~o 22010, 22092 XEx1D_ | (2)
\ P15 P15 y

4.4 3HaveHKne NNOTHOCTU Npu Temnepatype {1 n3dbIToOYHOM AaBneHun P paccunTbiBatoT no dopmyne

_ P15 €Xp {P5(f —15)[1+ 0,8B45(t —15)]}. (3)

Pre 1=y P

4.5 3HauveHue KoappuLneHTa 00 BEMHOro pacluMpeHuUa npu TemMnepaType fpaccunTbiBaOT Mo opmMmyne
B,=B,5 + 1,6 Pi5(t—15). (4)

4.6 3Ha4vyeHUe NIIOTHOCTU p. HAXoAAT METOAOM NoclieAoBaTeNbHbIX NPUOAVXKEHUN MO cneayloLlemMy
anropuTMy:

1) WsmepeHHoOe 3Ha4YeHne NNOTHOCTU p,p, MOACTaBAAT B oopMynbl (1) U (2) BMECTO p,= 1 BBIMUCIAIOT B
nepBOM NPUBNMKEHUU 3HAYEHUA B, N 7, COOTBETCTBEHHO;

2) WNsmepeHHoe 3HavYeHue NOTHOCTU p,, W BbIMUCTIEHHBbIE B MEePBOM NPUBNMXKEHNN 3HaYeHUA B, - U v, NoA-
CTaBNAOT B oopmMyny (3) U onpeaensatoT 3Ha4eHue p, - B NepBoOM NpUOAMKeHUN;

3) 3HaveHue p,-, HanaeHHoe B NepBOM NPUBNIUXKEHUN, NnoacTaBNAT B popmynbl (1) U (2) 1N BbIYUCTIAIOT
BO BTOPOM NPUONMKEHNU 3HAYEHUA 3, = U 7, COOTBETCTBEHHO;

4) N3mepeHHoe 3HavYeHue NNoTHOCTUP,, U BblYUCTIEHHBIE BOBTOPOM NPUBIUXKEHNN 3HAYEHNA B3, U Y, NOA-
CTaBNAOT B (oopmMyny (3) U onpeaensatoT 3Ha4eHue p, . BO BTOPOM NpUONmKeHnn 1 Tak ganee.

Pac4yeT NNOTHOCTU p, - METOAOM rnocreaoBaTenbHbIX NPUBNMKEeHUA NpogoKatoT A0 TeX nop, noka 3Ha-
YeHWe p, He NepecTaHeT U3MEeHsITLCA Ha BenndnHy 6ornee yem 0,01 kr/m3. 3a pesynbTar onpeaeneHnsi nioT-

HOCTU p.= MPUHMMAETCS 3HayYeHue, NnonyyYyeHHoe B nocnegHemM npubnvxeHNn ¢ NOrpeLllHocTbio He Bornee
0,01 kr/m3.

2



PMI 97—2010

[TpumeyaHune—IlpnonpegeneHnmn 3Ha4eHNsA NNOTHOCTU p, - B DOPMYNbI (2) 1 (3) NOACTaBNAOT 3HAYEHNA TEM-
nepartypbl U AaBneHust HeTU NpU N3MEPEHUN ee NNOTHOCTU. [1pu pacyeTe 3Ha4eHNsi NNOTHOCTU p,, B OpMynbIl (2) 1 (3)
NOACTABNSOT 3HAYEHUA TEMNEPATYPLI U AaBNeHnst HeTH, NPpu KOTOPLIX TPebyeTcsa onpeaennTb NNOTHOCTb HEPTW.

lpumep — NMnomrocmb Heghmu npu memnepamype 27,30 °C u uzbbimoyrHom dasnieHuu 2,45 Mlla pagHa
836,15 ka/m°, mpebyemcsi onpedenums MIomMHoOCcMb Hedhmu npu memnepamype 16,32 °C u u3bbimoyHom dasJie-
Huu 1,28 MT1]a.

lTpoyedypa pacyema 3Ha4YeHuUs1 NIOMHOCMU cr1edyroujas:

1) 3nayeHue nnomHocmu, pasHoe 836,15 ka/m?, nodcmaensirom e hopmynni (1) u (2) emecmo P45 U 8bIYUC-

J15110M 8 NepeoM npubnuxeHuuU 3HavYeHusif ., - Uy (y,8 blducnsaomnpumemnepamype 27,30 °C), coomeemcmeeHHo.

OHu paeHbi coomaeemcmeaeHHo 8,782E-04 °C~ 1 u 8,148E-04 MMa~ .
2) 3HayeHue noMHocmu, pasHoe 836,15 k2/M>, @bIqucieHHbIe 8 Tep8oOM NPUbIUXEHUU 3Ha YeHusi[3, -, pae-

Hble 8,782E-04 °C~ 1, u Yy PasHoe 8,148E-04 MIla~ 1 nodcmaensirom 8 chopmyny (3) u onpedensirom 3HaYeHUe Ps5

8 nepeom npubnuxeHuu: 843,62 k2/m>.
3) 3Ha4yeHuep,s; HalldeHHOe 8 nepsom npubnuxenuu, pasHoe 843,62 ka/M°, nodcmasnsirom e chopmysnni (1)

u (2), u ebrqyucnsiiom 6o emopom rpubnuxeHuu 3HavyeHus B, u y, coomeemcmeeHHo. OHuU paeHbl coomeem-

cmeeHHo 8,627E-04°C~ 1 u 7,948E-04 MIMa~ .
4) 3HavyeHue nnomHocmu, pasHoe 836,15 ka/M>, ebIyuCIeHHBIE 80 8MOPOM NPUGMUXEHUU 3HAYEHUST Bss,

paeH0e8,627E-04°C- 1 u Yy PasHoe 7,948E-04 Ml la~ T nodcmasensirom e popmyny (3) u onpedensirom 3HavYeHue Pq5

80 emopom npubnuxeHuu: 843,50 k2/m>.
5) 3Ha4eHue p,;, HAUOEHHOe 80 eMOpPOM npubnuxeHuu, pasHoe 843,50 ka/M>, nodcmasnsirom 8 ¢hopmy-

noi (1) u (2) u ebrducnssIom 8 mpemsem npubnuxeHuu 3HavYeHus1 3,5 Uy, coomeemcmeeHHo. OHU pasHbI cOOM-

gemcmeaeHHo 8,629E-04°C-Tu7,951E-04 MIMa~ 1.
6) 3HaqyeHue nnomHocmu 836,15 k2/M* u ebIYuCIeHHbIe 8 MpembeM NMPUbUWKeHUU 3HaYeHUST 3,5 PasHoe

8,629E-04 °C- 1 u Ve pasHoe 7,951E-04 Mlla~ 1 nodcmasnsirom 8 ¢phopmyny (3) u onpedensirom 3HaYeHUe Pi5 8

mpembem npubnuxeHuu: 843,50 ka/m>.
7) Tak Kak 3HaveHue p,; UIMEeHUNI0Cb Ha 8esluvduHy meHee Yyem 0,01 k2/M3, mo 3a pesynbmam onpedeneHus

MI0MHOCMU p .5 MIPUHUMaeMmcs 3HavYeHue, nosiy4eHHoe 8 rnocsedHem npubnuxeHuu, pasHoe 843,50 Ka/m>.
8) 3HaveHue niomHocmMu p,;, pasHoe 843,50 k2/mM*>, nodcmasnsirom & hopmyny (2) u ebryucnsom Ye APU

memnepamype 16,32 °C: 7,433E-04 MIMa~ .
9) 3HaveHue NJIOMHOCMU p,s, PagHoe 843,50 K2/M3, 3HaYeHue 3.5, pasHoe 8,629E-04 °C~ 1 u 3HaveHue Y

npu memnepamype 16,32 °C, pagHoe 7,433E-04 MIMa— 1, nodcmaesnsirom & ¢popmyny (3) u paccyumsigarom rnjaom-
Hocmb Hedbmu npu memnepamype 16,32 °C u uzbbimoyHom daeneHuu 1,28 MIMa: 843,34 ka/m3.

4.7 Mpn n3smepeHnusax noTHOCTN apeoMeTPOM YYUTLIBAKOT TEMIMepaTypHoe pacluMpeHne ctekna, U3 KoTo-
poro M3roToBneH apeomeTp. [ina aToro nokasaHusa apeomeTpap; ,, NePecHUTLIBAtOT B NIOTHOCTb HeTenpo-

ayKkTa p, no opmyne

P =Pt ap X K (5)
rae no pykoBoAcTBY [2]
K=1-0,000023 (t—15) — 0,00000002 (t - 15) (6)
mnnno FOCT 28947
K=1-0,000025 (t - 20). (7)

KoadbduumeHT K BeivnucnseTca no gpopmyne (6), ecnuapeoMeTp rpagympoBaH nputemMnepatype 15°C, u
no oopmyne (7), ecnuapecmeTp rpagynpoBaH npu temnepartype 20 °C.

4 llporpamma pac4yeTa NNOTHOCTMU

PaspabotanHasa ®IYI «BHUAWUP» nporpamma «PacyeT nnoTHOCTU HEeDTU N HERTEMNPOOAYKTOB (Bep-
cna 1.0)» obecnevmBaeT pacyeT NNOTHOCTU, KOIPPULUNEHTOB OOBLEMHOIMO pacluMpeHns N CKUMaeMOCTU
HedbTU MHedTenpoaykToB no dopmynam (1)—(7).

[1porpamma «PacyeTt nnotHoctTuHedpTU M HepTenpoayKToB (Bepcua 1.0)» attectoaHa @IYIT «BHUNP»
B COOTBETCTBUN C TpeboBaHMAMKU pekoMeHaaunin [3].

B pesynbTate atTrectaymm ycTaHOBNEHO, YTO Nporpamma «PacyeTt nNoTHOCTU HEPTU MHEePTENPOAYKTOB
(Bepcus 1.0)» obecneymBaeT pacyeT NNOTHOCTM ¢ abCcontoTHOM norpelHocTbio He Bonee 0,01 kr/m3 n pacyer
ko3 PULUNEHTOB ODBEMHOIO paclUMpPeHnst U CKMMaeMOCTU — C OTHOCUTENbHOW MOrpeLllHOCTb0 He bonee
0,003 %.
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[1] ASTM D1250—08

2] APl MPMS 11.1:2004

[3] Pekomenpaunn no
veTponornn MA 2174—91

budnuorpadua

Standard Guide for Use of the Petroleum Measurement Tables

(CTaHgapTHOE PYKOBOACTBO MO NPUMEHEHUIO TAbnNUu n3aMepeHnn napameTpoB HEP T
N HEPTENPOAYKTOB)

American Petroleum Institute. Manual of Petroleum Measurement Standards
Chapter 11—Physical Properties Data Section 1—Temperature and Pressure Volume
Correction Factors for Generalized Crude Oills, Refined Products and Lubricating Oils

[focypapcTBeHHas cuctema obecneveHus eauHCTBa U3MEPEHUN. ATTecTaumnsa anro-
PUTMOB U nporpamm o6paboTku gaHHbIX Npu namepeHnsax. OCHOBHbIE NMONOXEHUS
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YAK 665.6:620.113:006.354 MKC 17.020 186.5

KntoueBble cnoBa: HedTb, HedpTenpoayKThl, MNOTHOCTb, KO PUUMEHT OO BEMHOTO pacLlUUpeHunst, Kosd UL n-
EHT CKMMaeMOCTU, MeTo[ pacydeTa, nporpamMmmMa pacdeTta
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