Chapter s: Part 1

Simplified VLE Calculations

When Kiis independent of concentration

"Bubble T" problem (from lecture 4)

Specify: X, X2....P

Calcolate: L:’S""jz' B5@ ]

[ @L =fugacity coeFicient
’ &L=QC'HVH'L5 ccefFicient of i

exp(Ax —_B_;__’ s

T+Ci

Acsome Gi=38.= |

oord Ki = Q;w =
P P

wWe Krow ZLjL=| or I—Z%L=O
Subfﬂ"\*h)-ﬁr% %LzKiXi

A't—_at_
O=(—2_KiXi=[—2_ ex.“‘g T+Ci )X

Solve for T, then determine Ki, then yL

Method 2:
Alternatively, use De Priester chart, which assumes @i= ¥i=constant but not unity

Flash concentration with T and P specified and Ki independent of composition
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"Best" check function- residual solved by trial and error
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For example if T and P are given, then Ki is known and ( can be determined
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Graphical solution of a binary flash process on a ya - xa diagram:

Then back-substitute to determine xi and vyi.

Fix P and L/V for a binary (A+B) mixture
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Material balance:
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The above equation gives possible y» and xa values for specified za and L/V.

Intersection of operating line with 45° line:
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This is also an example of the lever rule since the first equation can be written as
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Another example: T-xa-ya diagram
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Three component system: BAmaterial balances (A,B,or C)
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Phase equilibrium




FlashﬁCalculations:

General approach when K'-_ is a function of composition

Description Rule:
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Total DOF=2 if feed properties are fixed
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See Chapter 5 (part 2) for a discussion of the degree of freedom (DOF) analysis

Specifying product enthalpy and product pressure is equivalent to using the following control system

which uses up to the available DOF
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For © components we havé +He -Fol(ow}r‘q;

seecified. Z),Z2,Z3, Zu, Zs, F, B, He, QP

Calcvlotde: X, Xz, Xz, Xy, Xs, dy %Z,Lja,uﬁq,(.js, J1—‘L) s

12 vosiobles mears +Hhot we need 12 equadions
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For simplicity, assume that there are no heat of mixing effects so that, if enthalpy of pure liquid i is set = 0 at 298:

e = 2 Cpie (T-208)
Hy= Z%L(%ﬁ,ﬁ (T-298) + AH51)

aseome Cpi,L is constant



