Chap. 12VLE AT LOW TO MODERATE
PRESSURES

12. 1 The Nature of Equilibrium
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12. 2 The Phase Rule. Duhem’s Theorem
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Duhem’s Theorem
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12. 3VLE : Qualitative Behavior
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Figure 12.1: PTzy diagram for vapor/liquid equilibrium.
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Figure 12.7: yx diagram for ethane/n-heptane. (Reproduced by permission from
F. H. Bacr-David, AICRE J., vol. 2, p. 426-427, 1956.)
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12.4 The Gamma/Phi For mulation of VLE
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12.5 Dewpoint and Bubblepoint Calculation
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Figure 12.12: Block diagram for the calculation BUBL P.



DEW P
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Figure 12.13: Block diagram for the calculation DEW P.
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Figure 12.14: Block diagram for the calculation BUBL T.
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Figure 12.15: Block diagram for the calculation DEW T.
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12.6 Flash Calculations

gooo bbby ood oo boob b oo oo oob bo
(Flesh)' 0 OO OO0 ODOO ODOOOO OO OO0 O b0 OOobobo
o0 000 0oboo obog. buhem OO0 OOO OO, 00,000
ugd oogog 0o 2000 0000 D000 O0 ooo b oo,

o0 00 {z}0 00000 O0O0 {x}0 0O0OO OO OO0 OO0 L,

{yjOo 00O OO OO0 0OOO vO OO0 O Oobobob oobo oo,

L+V=1

z =xL+yV (i=12...,N)

0 o0od v oood ooo oo.
z =x01-V)+yV (i=212,...,N) (12.23)

uggobbh o0 oo bobod boobbdo bbb 0obb Kb odoo.

Yi
X
0 g gouoodod oo goog O odoono obodd gogoodgdd
‘lightness 0 OO0O0O O0OO0O0OO OO OOOO O O OO.0 OO OO
g oo goo oo ggono oobdg god.
z K,
) ar—
1+V(K, 1)
Z
X =— i=12,...,N 12.26
vy 012N (12.26)
0000 O0OO0OO00 Newtonsmethod O OOOO OO0 OO OOO O
0 FO OO0OO.

z(K, =)
F= Zy‘ Z Z1+V(K ~1) =0 (1229

K =

(12.24)

(i=12...,N) (12.25)

O ood obodo goo ooo oo.
d_F__z Z (Ki _1)2
dv 41+ V(K, -1)]?

(12.30)



U oodgg bod Ko 0o oo gogogd

i_X»

_Y_rnP™ (i=12...,N)

o, P
Flesh OO0 OO0 O0O0OOO0O ObOOOObO,000 vo ODboo O
U gog ooogd.

Vi _7/i,d6N

_ ¢i_¢i,dew _ I:)_F)dew

7i,bub| - yi,dew ¢i,bub| - ¢?i,devv I:)bubl - Pdew

1 P-P R, —P
and V-1 — dew or V = bubl
0-1 I::'bubl - Pdew I:)bubl - Pdew
o000 OoO0O0ooo OO0 12280 O0O.
ﬁ— — — —|Read T, P, {z:}, constants.

I‘

Y

l A«
— BUBL P calculation with {z,} = {z}.

'

; No
l 15 Paew < P < Pbubble 7 |\7—>

|
I
i
i
I
|
f
I
{

|
|
| i Y
L j —_ - ’l Estimate {v:}, {®:}, V.l

(12.32)

ogoo obodg oobg O

DEW P caleulation with {g;} = {z:}. / 0000 0000 OO0

Stop

Evaluate {K;} by Eq. (12.32).

Evaluate F and dF/dY by Egs. (12.29) and (12.30).

Find V by Newton’s method.
Evaluate {z:i} by Eg. {12.26) and {z:} by y; = Kz
Evaluate {;},{®:}.

'

Are §V, each 6x;, and each §y; <e?

¢ Yes

Print V, {z}, {y:}

Figure 12.18: Block diagram for a P, T-flash calculation.



12.7 solute(1) / Solvent(2) systems
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