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Empirical Correlations
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Binary System
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Fig14-1 — Retrograde Condensation
Fig14-2 — Crude Oil - Natural 6as mixture

(Fig 14-1/14-2)
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Convergence Pressure Highlights

> It Is a property that takes into account the compositional effect
»Black oils have conwergence pressures of about 10000 psia

»When the mixture is a wlatile oil the K-values of their

components have convergence pressures of about 7000 psia

»When the mixture is a gas condensate the K-values of their

components have conwergence pressures of about 5000 psia

238 plralrcuhl oty S80S 5 bl bl

gd gpda e Sl Glos 558 Lo a il o Dgline ST T Bl 5 Y 5 ) b lies

Heavier

) .

/7 717

N/ A

i
O /A A 1 Y

IR V/E

Lighter

100 2 345 1000 2 345

Pressure [psia] -

AmirKabir University Of Technology

4/14/2013



4/14/2013

GPA - Gas Processor Association - Appendix D

Hadden Method (1676, Pc=5000 psia)
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Sutton & Whitson
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Ex 3-4
Composition of Oil sample and its equilibrated gas at 10.45 MPa
and 325 °K.
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:Solution

1. Assume the liquid phase comp (nL 36 st )
2. Methane (liguidHC ) — i (_(%PArg_,jisn 51 o slizl

3. Weighted average critical temperature R o eroeree s R U

4. Cl- Pseudo Heavy Component — P, =V

xiM;

Tewi Peiwi
ez XiMi

003344 10211 0.16293
003842 14209 016321
0.00864 3526 003151
002800 11904 0.10629
001302 5993 004401
002034 9553 006854
003392 17218 0.10261
082422 569.732 149363
100000 64235 2173
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Standing:
Note 1:

T,

Ccr+

=338+ 202 x log(M,, — 71.2)

+(1361x logM,, —2111)log S,

P

cc7+ = 8191 297X LOQ(MC7+ —-61.1)

+(S¢,, —08)[15.99 — 5.87 x Log(M,, —53.7)]

T, = 642.35 K (696.5 °F)
— Pseudo Heavy Component is slightly
P. =2.173 MPa (3152 psig)

heavier than n-C11
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— Locus of Critical Points of C1-nCi;:
interpolatina between C1-nC10 & C1-nC17 (Kensol)
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K Values @ Intermediate Pressures
P<7 MPa (1000 Psia) - il o a5 BB K cs; p bslses LS 5 L5

K = f(T,P) éjl

A - K = f(T, P,Comoposition)
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Standing
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same straight line.
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Standing modification on d@ and Tb for C1, C2 and non-HC results:

Table 3-1

Compound o, K Ty K

Nitrogen 261 61
Carbon Dioxide 362 108
Hydrogen Sulphide 631 184
2 Methane 167 52
Tbn =167+ 33.25n—-0.539n Ethane 636 168

Propane 999 231

iso-Butane 1132 262
Oler & (2Ll Jlyi S @il sl <= N Butane 1196 7

k iso-Pentane 1316 301
s ol dle s MW) szt wsls Cra o1 1, K g o 1378 309

: h i 't iso-Hexanes 1498 335

Lo ol ea‘)}| Tﬂble A 1)3 1-Hexane 1544 142

Hexanes (lumped) 1521 339

T n-Heptane 1704 n
Standing: n-Octane 1853 399

n=385+00135T+02321 P | "N by prs

C7* components:

a' =563 +180n — 2.364n?
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Whitson: " The accuracy of PVT parameters calculated from

computer flash separation at pressures less than 1000 Psia”

Wilson ( @ low pressures )

P < 3.5 MPa ( 500 psia)

o T
K, = ?aexp [5.37 1+ wy) (1 = ?a)]

Wilson used Raoult's law
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Modified Wilson

A-1
Pci (Pci) ( Tci)
PK) > exp[5.374 (1+ w) (1 T ]

05<n <08

default: n=0.6

P, =0414 Mw,, —29 (Convergence Pressure) (Standing)
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Estimate K for Ex 3-4 @M+ Standing Method
{P =10.45 MPa + Wilson Equation

Solution T=325°K
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B =0890—2.46x107"2xP—736%x10"*x P?
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Component
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n'=0.06746

s = L MG {[5”=0.5526

I ! ! 1
3 — log(KP) =7n' + B'[a (—
Ty

- for each component :  Kganaing = Vv

Wilson ( P<3.5 MPa)

K; ——exp[537(1+w)(1—T )]
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Modified Wilson : (Higher Pressures)

A-1

. P.. T.:
”) Tf‘exp[5.37A 1+w) (1 —7”)]

P, =0414 Mw,, —29 (Convergence Pressure) (Standing)
P, =57.94 MPa

A =0.644 with n= 0.6

Blee ity 3,5 alows EX 34 505 el Jins 5 qulosla o315 51 Kexperimental 2 3an 145
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