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EX: MULTISTAGE SEPARATION FLASH. By Prof. Milan Stanko (NTNU)

02 03 007679 022803 069518 0.81955 0.17884 0.00162 0.56978

SEPARATION PROCESS

Stage P T (1 03 zN-C10
tl bara C 8 bl bl

1-HP 50 10 05

2-MP 35 50 007679 0.22803 0.69518

3P 101325 1556 0.00000 0.00000 0.00000

COMPONENT PROPERTIES
Pk [bara] 689
Comp Tc pc
[K] [bara]
Cc1 190.6 46.1
Cc3 369.8 42.5

N-C10 617.7 21.0

FLASH CALCULATIONS
P [bara] 50
T [C] 70

fymin
fvmax

fv 0.5698

Comp zi Ki (T)
c1 0.5 10.6723
c3 0.2 0.7843
N-C10 0.3 0.0023

SUM=

AF (o)

0.0115
0.1454
0.4902

-0.103
1.002

RR_term
7.43E-01
-4.92E-02
-6.94E-01
-7.40E-09
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R S..31E-DE m"3 MPa/mol-K
T 343.15 [K]
p 5 [Mpa]

Compound mole frac Te pe AF (@) MW s b m a c counter Ai fugacity

[-1 [K] [Mpa] [-1 kg/kmol [-1 m*3/mol [-] m*6 MPa/mol*2 m*3/mol [ M?a
Cc1 0.8196 190.6 4.6 0.0115 16.04 -0.1595 2.68E-05 0.3923 1.87E-07 -4.27E-06 1 2.34E-07] 3.88E+00.
C3 0.1788 369.8 43 01454 44.09 -0.0863 5.63E-05 0.5932 1.06E-06 -4.86E-06 2 3.55E-07 5.99E-01
N-C10 0.0016 617.7 21 04902 142.29 0.0655 1.91E-04 1.0700 9.31E-06 1.25E-05 3 1.61E-06 1.90E-03
BINARY INTERACTION PARAMETERS
o} Cc3 N-C10
Los } 0 0.014 0.04361
Cc3 0.014 0 0
N-C10 0.04361 0 0
PR equation coefficients
amix 2.93E-07 m*6 MPa/mol*2
bmix 3.23E-05 m”3/mol
Amix 1.80E-01
Bmix 5.66E-02
al -9.43E-01
a2 5.74E-02
a3 -0.00682
|
Solving PR cubic equation
if M<0 then If M>0 then

Q 0.080 teta NA fugacity s" 0.334

R -0.025 z1 LA LA T 0.239

nM 1.42E-04 z2 LA LA z 8.87VE-01

z3 NLA NLA

MW 21.3 kg/kmol

z 8.87E-01

A" 5.06E-01 m~3/kmol

v_corrected 5.11E-01 m~2/kmol

A" 2.40E-02 m~"3/kg

den 41.64 kg/mn3
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Recommended Property

Type of System Method

TEG Dehydration PR

Sour Water PR, Sour PR

Cryogenic Gas Processing PR, PRSV

Air Separation PR, PRSV

Atm Crude Towers PR, PR Options, GS

Vacuum Towers PR, PR Options, GS (<10
mm Hg), Braun K10, Esso
K

Ethylene Towers Lee Kesler Plocker

High H2 Systems PR, ZJ or GS (see T/P
limits)

Reservoir Systems PR, PR Options

Steam Systems Steam Package, CS or GS

Hydrate Inhibition PR

Chemical systems Activity Models, PRSY

HF Alkylation PRSV, NRTL (Contact
Hyprotech)

TEG Dehydration with PR (Contact Hyprotech)

Aromatics

Hydrocarbon systems Kabadi Danner

where H20 solubility in HC

is important

Systems with select gases MBWR
and light hydrocarbons
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Prof. Milan Stanko. TPG4135 - Water content in gas field
Gas MW 16 [Kg/Kmol] @ Vﬂ,‘ TVL
Gas gravity 0.552
Water salinity 0.0 [ppm]
coz 0.0 [mole % ]
H2S 0.0 [mole %]
Gas field rate 2.00E+07 [Sm"3/d]
Nwells 8
Well gas rate 2.50E+06
Location P T rsw qw
[-1 [bara] [cl [SmA3/1E06 Sm*3] [mA*3/d]
Reservoir 276 S0
Wellhead 160 70
Choke downstream 120
Separator 30 5
I
FIG. 20-4
Water Content of Hydrocarbon Gas
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Prof. Milan Stanko. TPG4135 - Water content in gas field

Gas MW 16 [Kg/Kmol] r
Gas gravity 0.552 ﬂﬁmm\_ = ﬂg ftal o)
Water salinity 0.0 [ppm] TR
Cc0o2 0.0 [mole % ] a_': -0 h L) 3346 .S‘..,..)
H2S 0.0 [mole %] ™y, - 1 [—\r\—i- 3
Gas field rate 2.00E+07 [SmA3/d)
Nwells 8 ﬂ":"-hoféu - 63.1 €03 r‘j/o(
Well gas rate 2.50E+06

Location p T rsw rsw qw ( oL:l\ -
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