








When ki is independent of concentration  


"Bubble T" problem (from lecture 4)















Method 1: 

 

































	 Solve for T, then determine Ki, then xi 



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



Flash concentration with T and P specified and Ki independent of composition 
 
Note that:















Combine 1,2 and 3 to eliminate xi and L:	 	    Combine 1,2 and 3 to eliminate yi and L:














ENCH 445: Lecture 5 
Simplified VLE Calculations 

1

xi L+yi V=zi F
1.
L+V=F
2.
yi=Ki xi3.

Ki is a function of T and P but 
assume that it's not a 
function of composition 



"Best" check function- residual solved by trial and error

 














For example, if T and P are given, then Ki is known and (					) can be determined 
numerically. 









Then back-substitute to determine xi and yi.



Graphical solution of a binary flash process on a yA - xA diagram: 


Fix P and L/V for a binary (A+B) mixture 





















Material balance:















The above equation gives possible yA and xA values for specified zA and L/V.



Intersection of operating line with 45° line: 











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
















Three component system: 2 material balances (A,B,C,)









































Phase equilibrium
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Flash         Calculations:
General approach when ki is a function of composition and when ki is not a function of composition. 
! Chapter 2.9 of Wankat describes a simplified approach"

Total DOF=2 if feed properties are fixed 
! See page 12 for discussion on degree of freedom analysis (DOFA)

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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Description Rule:



For simplicity, assume that there are no heat of mixing effects so that, if enthalpy of pure liquid i is set = 0 at 298:

Page 8 
 
 


