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CyIecTBYIOT pa3IMyHble METOIUKHU IS OIPEACTICHUS
JIaBJICHUS HACBHIIIEHHBIX NTApOB /It Hedreit
pa3IyYHbIX MecTopoxkaeHui. HcTUTyT HedTH 1
XUMUH U3 AMEPHUKH IIPU OTIPEICIICHUN TaBICHNS
HaChIIIEHUS (PPaKIUH IPU MOHIKCHHOM JIaBJICHUN U
HOpPMAaITFHOH TeMIiepaType mpuMeHsIoT rpaduk API.
[Ipn ucnonb30BaHMH 3TOTO Tpadrka, HEOOXOAUMO
3HATh IUIOTHOCTD IPH MTOHIKCHHOM JIABJICHUN U
crierraibHOe 3HaYeHue K, mpy 3TOM IOTpeIHoCTh
pacueta gocturaet 2%. IIpu 3ToM IPOUCXOTUT
HECOOTBETCTBHE Iap CaMOil HOMOTpaMMEI B ITpejiesiax
JlaBJeHUs! HackIeHus 2,9%.. mpu atoM ajist Hedreit
Pa3IUIHOTO OCHOBAHMS IOTPEIIHOCTh P pacueTe
JaBJIEHUS HACKIIIEHHS MOXET cocTaBisaTh 10 0,25%.
Taxoxe Ipu pacueTe UCTIOIB3YIOTCS pa3INyHbIe
METOJIbI, TAaKHE KaK: METOJ CpaBHEeHUs. Jlis
Pa3IMYHBIX MECTOpOsKAeHUH Poccun OblT poBeeH
pacueT pa3IuYHbIA HeTel 1o 3Toi quarpamme. [Ipu
3TOM OBUIO BBISICHEHO, YTO pacyeTHbIE 3HAUCHHS T10
JAaHHOM TMarpaMMe OTJIMYaroTCs OT QU3HUECKUX U
MoryT pocturate 15% u maxe Boime. B ropone
I'po3HOM B HEDTSIHOM MHCTUTYTE HPOBEIH OOJIBIE
HccieIoBaHus HeTel pa3IMYHBIX MECTOPOXKIACHUN
Poccun 1 6bUT0 BBEISICHEHO, YTO JUIS pacyeTa JaBiIeHUs
HACBIIIEHUS CAMBIM UCTIOIBh3YEMBIM CIIOCOOOM OyaeT
BeIpakeHue Teita 1 AxyHnoBa-lIMaHOBa, MOTOMY 4TO
MPY OMUCAHUU MJIOTHOCTH HA TOIPAaHUYHBIX KPUBBIX
SBJISIETCS. OYEHB CIJIOXKHOM 3a/1aueii pu KOTOpoi Oynet
UCIIOJIb30BaHa OOJIBIIOE KOJIMYECTBO Pa3IMuHbIX
SMITMPUYECKUX CBOMCTB U Pa3IMYHBIX CIIOCOOOB.
CrnenoBarenbHO, HAI0 UCHOIB30BATh MIPU pacueTax
GoJiee OCTYIIHBIE MaTepHabl KOTOpbIE OyIyT
MIPUMEHSTHCS JJIS HaZIe)KHOTO OTMCaHMS KaK JICBOH,
TaK ¥ MPaBOH MOTPAHWYHBIX KPUBBIX, UTO CKAXKETCS HA
MOJy9aeMBIX pe3yabTaTax, HIOITOMY IPUMEHEHHE
JIAHHBIX METOJOB OyJIET HaJIeKHO 0OecIeurBaTh
pacueT ompeieNeHHBIX TapaMeTPOB B ABYX(Pa3HON
001acTH ¥ Ha TMHUAX (HAa30BBIX TEPEXOIOB.
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There are various methods for determining the
saturated vapor pressure for oils from various fields.
The Institute of Petroleum and Chemistry from the
USA uses the API graph to determine the saturation
pressure of fractions at reduced pressure and normal
temperature. When using this graph, it is necessary to
know the density at reduced pressure and the special
value of K, while the calculation error reaches 2%. In
this case, the pairs of the nomogram itself do not
match within the saturation pressure of 2.9%.. at the
same time, for oils of various bases, the error in
calculating the saturation pressure can be up to 0.25%.
Various methods are also used in the calculation, such
as: the comparison method. For various fields in
Russia, various oils were calculated using this
diagram. At the same time, it was found out that the
calculated values for this diagram differ from the
physical ones and can reach 15% or even higher. In the
city of Grozny, the Petroleum Institute conducted more
research on oils from various fields in Russia and it
was found out that the Tate and Akhundov-Imanov
expression would be the most used method for
calculating saturation pressure, because when
describing density on boundary curves it is a very
difficult task in which a large number of different
empirical properties and various methods will be used.
Therefore, it is necessary to use more accessible
materials in calculations that will be used to reliably
describe both left and right boundary curves, which
will affect the results obtained, therefore, the use of
these methods will reliably ensure the calculation of
certain parameters in the two-phase region and on the
lines of phase transitions. Therefore, it is necessary to
create certain installations that will provide reliable
experimental data for further use in calculation
methods
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CreroBaTeibHO, HEOOXOIMMO CO3/IaHHe
OTPENICIICHHBIX YCTAaHOBOK, KOTOPBIC OyIyT
obecrieunBaTh Ha/Ie)KHBIE HKCIICPUMEHTAIEHBIC
JIaHHBIC JJIA JadbHEHIIIETO X UCIIOJIb30BaHNUs B
pacYeTHBIX METOIUKAX

Kirrouessie cmoBa: HEO@TEITPOIYKTHI, Keywords: PETROLEUM PRODUCTS,
JABJIEHUE HACHIEHHBIX [TAPOB, ®OPMVYJIA, SATURATED VAPOR PRESSURE, FORMULA,
TEMIIEPATYPA TEMPERATURE

http://dx.doi.org/10.21515/1990-4665-200-011

Jnst  oToOpaskeHHsI 3aBUCUMOCTEH CBOMCTB HepTell OT ompeaeraeHHbIX
KOMITOHEHTOB M OTAEJIbHBIX HEPTENPOIYKTOB B HACTOALIEE BPEMS HCHOIB3YIOT

smnupudeckue Gopmyisl U rpaduxu (rpadpuxk Kokca, AmBopra, HOMOrpamma

HNOP u ap.).
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Pucynok 1- I'paduk Kokca

http://ej.kubagro.ru/2024/06/pdf/11.pdf
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I'padpux Koxca ctpoutcs criemyronum o0Opa3oM: Ha OCH aOCHUCC, MPUMEHSS
Jorapu(pMHUUECKyIO0 CETKY CTPOMTCS 3HaYCHHE JABJICHHS HACBHIIIEHHOTO Mapa.
Ha ocu opavHaT OTKIIaIBIBAIOTCA BEJIWYUHBI TEMIEPATYp, COOTBETCTBYIOILIUE
JTABJICHUIO HACBIIIIEHHOM BOJIbI. B ceTke, MOCTpOCHHOM TakuM 00pa3oM i BCeX
YIJIEBOJIOPOAOB, MOIYyYAIOTCS JIMHUU ONM3KWE K MPSAMBIM, UMEIOIIMM OOIIyIO
TOYKY MPECEUYECHUS, HaA3bIBAEMYIO0 IMOJIOCOM. IIpM UCMONB30BaHUU ITOTO
rpaduka He0OXOAMMO HANTH 3aBUCUMOCTb OT TEMIIEpATyphl JAHHOTO BEILIECTBA,
IIPU 3TOM NPUMEHSAETCS TOJBKO JBE TOYKH, IMOJTYYEHHBIC NPH SKCIEPUMEHTE
WIM MOTYT MCIOJIb30BaThCS 3aBUCHMOCTY MJICHTUYHBIX BEUIECTB U OJIHY TOUYKY,

IMOJYUYCHHYIO B XOAC SKCIICPUMCHTA.

Omnuprueckyro 3asucumocts [IHII BemectBa P1 u P2 npu temneparypax t; u

t2, MOKHO BBIPa3UTh, C IOMOIIBIO HUKE NPUBEACHHON (DOPMYJIBI:

t—t; =——5 Xlog—#(1)
lo P Py
g 2
I'me t u P- TtemmeparypHas u wm300apuyeckas 3aBUCUMOCTH JIaBJICHHS

HACBIIICHUA BOJBbI.

[Tpu rcnons30BaHUM B MPOU3BOJICTBE MPSMOTOHHBIX (DpPaKIHil, KOTOPHIE KUTIST

npu temneparype 10 1080K, MoxeT ObITh UCIIOJIB30BAHO ypaBHEHUE ANIBOpTa
[1]

1250

1
P = exp {6,171 |1 — ~Tiogipotne —|#(2)

J(CTK)2x108000-307,6

I'ne P,,- maBnenue mapos, MIla
T u CTK- TeMneparypa u cpenssisi TeMmieparypa kunenus, K

CormacHo  ¢opmyne, AmBOPT TOCTPOWJIT  JUArpaMMy, OJHAKO IS

MMOJY4YCHUA 0ojee TOYHBIX pPE3YJIbTATOB PECKOMCHAYCTCA  IIOJIL30BATHCA

http://ej.kubaqgro.ru/2024/06/pdf/11.pdf
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dopmynoil. Jlns mepecuera TemmnepaTyp KHUIEHHS HEPTENPOTYKTOB C OJIHOTO
JaBJIeHUs Ha Apyroe juis nasieHui 1o 0,098 Mna npumensiercss HoMorpamma

U.O.P. [1], ucnions3yromas ganusie 0 CTK mpoaykra.

®opmyna U.O.P. [Omudka! McToUYHNK CCHUIKU He HaiileH.] mpeaHa3HaueHa
n1s Berarcienus: JIHIT dpakmuit ¢ remneparypamu kurienus ot 423 no 1253 K

B JMana3oHe temreparyp 273-833 K.

Py = exp {9,245 —0,0802 x [£(T,CTK) + 10]/2 — A} #(3)
I'ne
A =0,lexp {7,353 x [f(T,CTK)]z — 16,47} #(4)

TouHOCTH pacdcTa 110 OTHOICHUIO K HOMOI'PaMMC COCTAaBJIACT 1,5%

JInst BBIYMCIICHHS JABJICHMSI HACBIILICHHBIX IIApOB YIVIEBOJOPOJIOB M Y3KHUX
HedTaHbIX (pakiuit (¢ Temmnepatrypamu kunenuss ot 373 go 1273 K) B
uHTepBaie temmneparyp 373-773 K um abcomotHoro paienus 1Ila-1,5TIa

IpUMEHSAETCA HoOMorpamma buina

Jns Beruucnenus [HII yrmeBomoponoB u y3kux He(TAHbIX (pakuui (
temneparypamu kunenus o 1073 K) B unreppane temneparyp ib 273 K no 973

K u maBnenuit 0,0001-100 Mna npumensiercs Homorpamma Makcsesa.

HoMmorpaduueckas ¢opmyna mnpeacTaBiIcHUs TEMIIEPATypHOM 3aBHCUMOCTH
JIaBJICHUSI HACBHIIICHHBIX NApOB OKa3bIBACTCS MAaJIOMNOJIE3HOM B ClIy4ae C
nepeMeIieHrneM pacueToB Ha DBM, He mpucmocoOIeHHBIX K BBOAY HCXOJHOU

nH(popMaIu B CI0kHOU rpaduueckoit hopme.

ABTOpamMu ObLTa BBHITIOJIHEHA padOTa IO MOBOJY AHATUTHYECKOW 3aBUCUMOCTH
n3 HoMorpamMm buinma u MakcBesia W COCTaBJICHBI AITOPUTMBI pacueTa,

KOTOPBIE IMO3BOJISAIOT ¢ TOUHOCTHIO 0,5-5% paccumrats JIHII BemecTs.

http://ej.kubaqgro.ru/2024/06/pdf/11.pdf
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Homorpammer  gnst onpenenenust JHIT  y3koxkunsimux — dpakuuii B
temneparypuabix Tpanuna ot 310 mo 1073 K mpencraBnensr B [OmmoOka!l

M CcTOYHMK CCHLIKH He HaiiIeH.].
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Pucynok 2- Homorpamma MOP

AHaTUTHYECKUM BapvaHT MCTOAUKHN OCHOBAH Ha HMCIIOJb30BaHHUH CICAYIOLICTO

YpaBHCHUA JJIA JaBJICHUA HACBINICHHBIX I1aPOB

6
log P = ZAi(x)i — 1,153 #(5)

=1

I'ne P - naBnenue napa, Kr/cwm;

A - KOHCTAHTHI.

http://ej.kubaqgro.ru/2024/06/pdf/11.pdf
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T —0,0005161T'

kun/T KHII

X = | #(6)
748,1 — 0,3861T

KHII

rie - T|

KU HOpMaJIbHas TOYKa  KUIICHUA, CKOPPCKTHUPOBAHHAA a0

xapakrepuctuueckoro ¢akropa K =12;
T- Temmnieparypa, K.

Jlns xoppekTthpoBaHus Temmeparypbl kumneHus a0 K = 12 npumensercs

CIICIINAJIbHOC YPABHCHHUC.

B metonuke [Ommoka! UCTOYHNK CCHIJIKH He Haii/IeH. | TakKe MpeyCMOTPEH
pacuer JIHII OeH3uHa win Apyroro TOBapHOro He(TENPOAyKTa U CUPOl HEPTH

B MHTEpBaje Temneparyp oT 253-333 K, ecnu M3BECTHO JABJICHUE IMAPOB IO

Puny (TOCT 1756-52)

[Io MHeHMIO dBTOPOB 3TH MCTOAUKH MOI'YT HOCHTHL TOJIBKO OI.[CHO‘IHBIﬁ

Xapaxkrep.

Jns pacuera JIHIT peaktuBHbIX TOmuB B padote [1] npemmoxena popmyiia

oo P _ 1248+ 7871,
%8 = T,

X (1 _ T?) #(7)

rac P - AJI1 TOINIMBA 3TO AABJICHHC HACBIIICHUSA IIPpU TCMIICPATYPC HACBIIICHUA

T,.

B KkadecTBe TeMIepaTypHOrO HachlmleHUus T, PEKOMEHAYeTCS NPUMEHSTDH
CIICHUMANBHYIO TeMIIepaTypy KumieHusl ¢pakinuu. JlaHHbIE TNpPH pacdyere u
IKCTIICPUMEHTE PACcXOJATCS B cpeliHeM He Ooibie yeM Ha 11%. B pabote [1]
MOJYYCHO €IWHOE YpaBHEHHE, OMKCHIBAIONICE TEMIICPATYPHYIO 3aBUCHMOCTH
JIHIT Bcex aBMAIIMOHHBIX PEAKTHBHBIX TOILTUB OTEYCCTBEHHBIX M 3apyOeiKHBIX
IpU  WCIOJIb30BAaHUHM PA3NMYHBIX COCTOSHUH NBYX(a3HOW KHUIKOCTH B

TeMriepaTypHoM npenene ot 79 no 250 rpanycos no Llenbcuto.

http://ej.kubaqgro.ru/2024/06/pdf/11.pdf
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Ts
10g7—60 = 4,35 X (1 - ?> #(8)

CormocTaBieHue pacquHoﬁ 3aBUCUMOCTU C SKCIICPUMCHTAJIbHBIMH JaHHBIMH
IMOKa3aJlo, 4YTO CPCAHCKBAAPATHYCCKOC OTKIIOHCHHUC I OU3CIBbHBIX U

OCH3MHOBBIX TOILTUB HE MpeBbIIIaeT 7%.
3aBUCHMOCTb HACBILEHUS TEMIEPATYPHBIX TOIUIMB OT TEMIIEPATYpbl MOXKET
pOBOIUTHCS 110 hopmyie [2]:

B
logP =A —T#(9)

rae P - naBneHue HacelmeHus, [1a;
T - reMniepatypa Torumaa, K;
A u B - ko puiiueHTs1, TOCTOSIHHBIE JJIs TAHHOW MapKu TOTUIUBA.

YKaBBIBaeTCH, 9qTO OJTa (1)OpMYJIa BIIOJITHC YAOBJICTBOPUTCIIbHO OIINCBIBACT

9KCIICPUMCHTAJIbHBIC TaHHBIC.

B pa6ore [Ommoka! MCTOYHUK CCHUIKH He HaiijlieH.] IpUBOAUTCS MPOCTOE

COOTHOIIICHHE TSI pacueTra A.H.1. 0EH3MHOB
4 _
P3g = 45 + 175A¢pp#(10)
rae Adp - napameTp PpaKIMOHHOTO COCTaBA.
OT0 ycloBHAs BETUYMHA, ONIpeIeiseMas U3 ypaBHCHHUS:

t95 - tHK

X 10*#(11)
tHK X t50 X t95

Adp =

t- TemmepaTypbl, COOTBETCTBYIOIIME Hayaly KHUIIEHHs, BbIkMnaHuto 50 u 95

oovem % (I'OCT 2177-59).

http://ej.kubaqgro.ru/2024/06/pdf/11.pdf
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[IpakTHueCKOe 3HAaUEHUE MTOTYYEHHBIX BBIPAXKEHUN UCIOJIB3YETCS B TOM CIlydae,
korga jyst oueHku JIHIT OeH3MHOB MOXKHO, HE TIpuOerasi K MOCTAaHOBKE aHaIn3a
no ['OCT, omnpenenutrs JAHII nmo dbopmyse, UCnoiab3ysh TOJIBKO XapaKTEpHBIE

TCMIICPATYPhI KUIICHUA.

Hns pacuetoB JIHIT motopHbiXx TomiuB B 0030ope [Ommoka! HcTouHuk

CCBIJIKHM HE€ HaﬁHeH.] MMPpUBOAATCA IPOCTBIC COOTHOIICHUS:

g 6ensuna b-70
1540
logP = 3,22 — T#(lZ)
g ToruBa T-1
1400
logP = 3,19 — T#(l?))
JUTSL TU3EJILHOTO TOIIMBA 3UMHETO
2050
logP = 3,18 — T#(lé})
IUTSL IA3EILHOTO TOILIMBA JIETHETO
2360
logP = 3,54 — T#(lS)

W3 momydeHHOro Marepuaja BHJIHO, YTO AHATUTHYCCKHUC 3aBHCHUMOCTH IS
pacyeTa JaBlIeHWs HACBHIIICHHBIX MapoB HEPTAHBIX (Ppakiuii, OCH3MHOB NAIOT
3HAUUTEIBHYIO0 TOTPEITHOCTh, MO3TOMY €IWHCTBEHHBIM IIOKa3aTeeM IS
OMpEICICHUS OTHUX IMapaMETPOB OCTACTCS TOJBKO DKCIEPUMEHTATBHBIN
MaTepuay, TOJTYYEHHBI Ha CHEIUAIbHBIX YCTAHOBKAX W B CIEIHMAIBHBIX

1abopaTopusIX.

http://ej.kubaqgro.ru/2024/06/pdf/11.pdf
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