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Study on Control Efficiency of Thermally
Coupled Distillation Column for Reformate Fractionation Process
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Abstract A dynamic simulation of a fully thermally coupled distillation is conducted for the design of a
possible operation scheme, and its performance is examined with an example process of reformate fractionation
process. The outcome of the dynamic simulation indicates that the column can be operated by using a 3x3
control structure. The structure consists of three controlled variables of the compositions of overhead, side
products and bottom and three manipulated variables of the flow rate of reflux, liquid split ratio between a

main column and a prefractionator.and steam.
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[Fig. 1] Schematic of a fully thermally coupled distillation

column (F: Feed, D:overhead product, S:side
product, B:bottom product)
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[Table 1] Result of structural design and operating

conditions.

Name Prefractionator CI(\J/i?JinI;
Structural Design
number of trays 34 120
feed/side product 16 40
inter linkage stages 26/110
Operating conditions
feed(kg/hr, x10% 12.98
overhead(kg/hr, x10%) 3.29
bottom(kg/hr, x10%) 3.22
side(kg/hr, x10% 6.47
reflux(kg/h, x10%r) 0.73 24.07
vapor boilup(kg/hr, x10% 83.7 36.46
heat duty(kcal/hr, x10% 26.44
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[Fig. 21 LSV control structure for FTCDC
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[Table 2] 3x3 control structure for FTCDC

Input variables Output variables

reflux flow rate(L) overhead product composition

sidestream flow rate(S) side product composition

vapor boilup rate(V) bottom product composition

Reflux-xD B

B Reflux @COL2

S conpputy

FIC-100

VLV-104
&
VV-XBEBCILER DUTY @COL2

FIC-102

[2! 3] Reformate E&]34 2]
i

[Fig. 3] A process disgram of dynamic simulation of the
FTCDC in the reformate fractionation process.
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[Fig. 4] Results of dynamic simulations from possible
control structures
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[Fig. 5] The change of side product purity with different
gain using the manipulated variable of liquid draw
rate.
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[Fig. 6] The change of side product purity with different
reset time using the manipulated variable of liquid
draw rate.
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[Fig. 7] The response of overhead, side, bottom product
with variation of feed flow rate.
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