
Modelling of pro
esses � Multi
omponent �ash distillationDerivation of Ra
hford-Ri
e equationAssuming both the temperature and the pressure in the drum are known, only the mole balan
esand the equations for the liquid-vapour equilibrium are needed to des
ribe the pro
ess of �ashdistillation (there is no need for the enthalpy balan
e).
ṅV + ṅL = ṅF (1)

yiṅV + xiṅL = ziṅF i = 1, . . . , n (2)
yi = Ki xi i = 1, . . . , n (3)

n∑

i=1

xi = 1 (4)
n∑

i=1

yi = 1 , (5)where Ki = Ki(t, p) are distribution 
oe�
ients of individual 
omponents depending on the drumtemperature and pressure. Let us de�ne a parameter a as the fra
tion of the vapour phase to thefeed
a ≡

ṅV

ṅF

, (6)and substitute it together with the balan
e (1) into the 
omponent balan
e (2). Then one obtains
ayi + (1 − a)xi = ziSubstitute for yi from the equilibrium eqaution (3)

aKixi + (1 − a)xi = ziand after modi�
ation
xi =

zi

a(Ki − 1) + 1

yi =
ziKi

a(Ki − 1) + 1
.Now subtra
ting the equation (4) from (5)

n∑

i=1

yi −

n∑

i=1

xi = 0

n∑

i=1

(yi − xi) = 0and substituting for xi and yi from previous equations, one �nally obtains a Ra
hford-Ri
e equation
n∑

i=1

zi(Ki − 1)

a(Ki − 1) + 1
= 0. (7)The advantage of Ra
hford-Ri
e equation be
omes 
lear if the feed 
omposition zi is known (mostof the pra
ti
al appli
ations). Set of equations (1�5) is repla
ed by a single equation (7) with onlyone uknown � fra
tion a = ṅV /ṅF . After its value is obtained, the remaining uknowns 
an beeasily 
al
ulated from expli
it formulas.


