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The total annual cost (TAC) is used as the objective function in the optimization. It was calculated

by applying Eq. (A-1):

Czap

TAC =

Y, + Cenergy (A'l)
back

In Eq. (A-1), Ccqp s the total capital cost and Cepergy IS the energy cost. Yy, represents the
payback period. The capital cost is the sum of the capital cost of the columns, condensers, and

reboilers in the configurations, as represented by Eq. (A-2).

Ccap = Ceotcap T Chx,cap (A-2)
For the column capital cost, we only consider the vessel cost. All the capital costs were

calculated according to Egs. (A-3)—(A-8) from Luyben’s book [25].
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In Egs. (A-3)—(A-8), A and U are the heat exchanger area and heat transfer coefficient of the
condensers and reboilers, respectively. D, L, and Ns represent the diameter, height, and total

stage number of the columns, respectively. V, ;, w;, and Py; refer to the vapor volume flow rate,

maximum vapor velocity, and vapor mass density at each stage, respectively. To calculate the



maximum vapor velocity in Eq. (A-8), the F factor is used; F is set to 1 kg®° m°?® s, according to
the approximate heuristic. The variable AT,,.., iS used to estimate the logarithmic mean
temperature difference to avoid numerical difficulty. The relevant equations is represented by Eqg.
(A-9).
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For all the variables in Egs. (A-3)—(A-9), Sl units are used.



