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CHAPTER 5

Phase Behavior Calculation
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Waxes -

Formation & deposition of solid like .3
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Geological Maturity of Reservoir ’ The Lack of Maturity

Diffusion & Mixing over geological times cause equilibrium
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Rachford-Rice [9]:

1952 — Calculating Flash Vaporization HC Equilibrium
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Comp Z; (mole percent)
binary - C; 60
nClO 40

P = 27.85 MPa

Reservoir Condition — {TR =377.6 K

Ty = 3443 K
P, = 6.895 MPa

Separator (One Stage) — Produced Oil - {

a. State of Reservoir Fluid? (use GPA charts)
b. Calculate Saturation Pressure?

c. Flash Calculation (for separator)? (analytically could be solved)
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SOLUTION
a.
Fig D.1:  T=377.6 K= 220 °F —  P.,=5000 Psia
350503l D13 5 D.2 ol s e 51015 o

Res. Con.

Fig D.2 - (;

FigD.13 » nC,y —— K, =0.13

2

Check - Zziki =089 <1 ===
i=1

Fluid - liquid (undersaturated)
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Rachford-Rice for Binary:

Z1(k1—k2)_1
1_k2
kl_l
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F=N—-K+2=2-2+4+2=2

P,T=+ - k=constant —

separator con.
————————)

fig D.2
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k, = 4.005

Experimental

separator con.
—————————3

fig D.13 k, = 0.0029
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n" =0.457
nt = 0.543

Zi

1+ (- DnY

x, = 0.263
Xi {

x, = 0.737

o 7, = 0.999
] + (k; — Dn”

v, = 0.001

x, = 0.2496 ,
Experimental:
x, = 0.7504 ,
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Root Selection

EOS Solution :
+ Analytical (Appendix C)
* Numerical

(Tpe b T 2 Rl) sl o S &S5 ilen S i e 12 EOS 4L, .k,
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Pseudo-Critical Conditions:
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Ex 5-3
PR - py of mixture C3 —nC, (equimolar)
T=396K , P =3.86 MPa

Apply the minimum gibbs energy to select the proper root?
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Critical Point Calculation
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replacing in by,

T, =397.95 K ————= B,. =399 MPa
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(Identify Problem Area) ossiss jlots *

(Avoid Numerical Complications) csac ;5,5 & Slwbe 5l Clarl

Pseudo Critical Properties:
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Peng — Robinson — PREO - d?’G=0 (P=T =cte)

”J‘féb Sl auls 53 &S I o dbi ol f

AmirKabir University Of Technology. 10:05 AM 48

24



6/6/2013

i 2.33 % error feaS 5 3l ealizal b

for 32 mixture {
12 1.31 % error
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Ex 5-6

for pure comp - (d*A)ry =0

dA = —SdT — PdV + Z wdn;

i 5A
e (5—)
Stability limit: ) yme

s 524 LRy T
= b — = —— | — =
A% 5vz) = T \av

i

T=ctey btwPV Pl oo L2 05,5 1oy : SRK 5l eslizal
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(Sl b s 4 Ly e o 2 Bl

Li Mixing Rules: T, = ZliTci

A; = ef fective concentration

ZiVei

=
Sy, AiVior

f model fluid —o&lT 55 Jew 515 s

binary mix - <4K error
For 135 sample {multicomp - <11 K error
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Dbglus gl o3 oS 5 5 Tl s 10
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Kreglewski and Kay:
ZliTCi Li Rule

Vi
=g [1 + (5.808 + 4.99w) (T—” = 1)]
pc

@) = E Ziwj

for 967 mixture |, PR— v <l1.3 bar error
45
Al 5 Oke (5l ol shinn Joli dlaily oyl

. g fig1—12
Mixture includes C1 { fig D1

AmirKabir University Of Technology. 10:05 AM 53

I (g ol gn (i i Slapten (Gl S (A 02 Ygarn 025 Ly
s

(Fig 1.12) Ul (slim) Clle U s 52 o 8 jl dlasly 59

taals)
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Ex 5-7

Critical Property of C2-nC7 (60 %, 40 %)

Using the critical properties of constituent and mixing rules

Component , Pc , MPa v, m®/kgmol

Ethane 0.0995

n-heptane

Component

Ethane 0.16758

n-heptane 0.10444

Sum 0.27202

AmirKabir University Of Technology. 10:05 AM

Reported T, = 460K
Calculated T, =461K
Pseudo T, =399K

Reported P, =7.8Mpa
Calculated P, = 8.22 Mpa
Pseudo P, = 4.019 Mpa
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1. Geometrical Method (vt ts,)

(Fluid Model) =5 0l binary iy sy ol sl i

(&)

Hi =\~

i on; PT i =S (6(719)
g =

G 6ni
molar Gibs energy g = o - G=ng

= a(nM)
Van Ness —» M;= 3
oL P,T,nj:i

Can Be Proved : M = zxiﬂi

S-S 55 M=g S LoD
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dU=Q-Ww (Reversible, P,T = cte)
poe b 55750
dU =TdS — PdV

{ dQ <TdS — dU + PdV <TdS (Irreversible)

dU + PdV — TdS < 0 (%)
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b TP T s s
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Canbe Proved - M= Z x; M,

Gibbs — Duhem i dP o d E Xi dM =0
g & 6P 61 :
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Thermodynamics of Hydrocarbon

Proof - {Reservoirs by: Abbas Firoozabadi
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