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Abstract — The fully thermally coupled distillation columns(FTCDC) are thermodynamically more efficient than con-
ventional columns. Despite these advantages, industry has been reluctant to use FTCDC. This can be largely attributed
to the lack of established design procedures and column operability. In this study, the 3x3 control structure was applied
to control the FTCDC which was simulated using Aspen HYSY'S on the possible control structure of 4 kinds and con-
trol performance was investigated. As the result of dynamic simulations, one of the proposed structures had better con-
trollability of product compositions and control efficiency was evaluated.
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Fig. 1. Schematic diagram of a fully thermally coupled distillation
column.
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Fig. 2. Petlyuk column representation.
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Table 1. Results of structural design and operating conditions

Name Prefractionator Main Column

Structural Design

number of trays 21(18) 89(92)
feed/side product 7 28
inter linking stages 6
74(58)
Operating conditions
feed(kg-mol/h) 801.8
overhead(kg-mol/h) 86.8
bottom(kg-mol/h) 337.7
side(kg-mol/h) 371.7
reflux(kg-mol/h) 290.1 1792
vapor boilup(kg-mol/h) 492.9 1634
heat duty(Gceal/h) 14.18

Table 2. Compositions of feed and products
FTCDC

Component Feed  Overhead Side Bottom
(Light)

benzene 0.1096 0.9998 0.0028 0.0000
dimethyl c-pentane 0.0000 0.0001 0.0000 0.0000
(Intermediate)

methyl c-hexane 0.0000 0.0000 0.0000 0.0000
toluene 04217 0.0000 0.9935 0.0087
n-octane 0.0001 0.0000 0.0001 0.0000
(Heavy)

ethylbenzene 0.0187 0.0000 0.0007 0.0390
p-xylene 0.0721 0.0000 0.0009 0.1520
m-xylene 0.1603 0.0000 0.0018 0.3383
o-xylene 0.0750 0.0000 0.0002 0.1592
n-nonane 0.0000 0.0000 0.0000 0.0000
n-pentyl benzene 0.0004 0.0000 0.0000 0.0008
methyl-ethyl benzene 0.0324 0.0000 0.0000 0.0689
tri-methyl benzene 0.0947 0.0000 0.0000 0.2012
methyl-n-propyl bz 0.0007 0.0000 0.0000 0.0015
di-ethyl benzene 0.0004 0.0000 0.0000 0.0009
o-cymen 0.0051 0.0000 0.0000 0.0109
tetra-methyl benzene 0.0059 0.0000 0.0000 0.0126

penta-methyl benzene 0.0028 0.0000 0.0000 0.0059
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Fig. 3. LSV control structure for FTCDC.

Table 3. 3x3 control structure for LSV control structure

Input variables Output variables

Reflux flow rate (L) Overhead product composition
Side flow rate (S) Side product composition
Vapor boilup rate (V) Bottom product composition
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