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Abstract — This paper proposed a shortcut method for the structure design of dividing wall column based on the Fen-
ske-Underwood equation by applying it on three conventional simple column configuration. It is shown that the pro-
posed shortcut method can design the column structure including the feed tray, dividing wall section, and side-stream
tray in a simple and efficient way in the initial design stage. Simulation study using HYSYS to compare the energy sav-
ing performance between the conventional sequential two column system and the dividing wall column designed by the
proposed method shows that the proposed dividing wall column system saves from 16 % to 65 % more over the con-
ventional one. It is also illustrated that the degree of energy saving improvement by the divided wall column mainly
depends on the composition of intermediate component while the optimal energy consumption pattern to internal flow
distribution on the dividing wall section is characterized by the ESI factor of the feed mixture.
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Fig. 1. A schematic diagram of Petlyuk column.
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Fig. 2. A schematic diagram of a dividing wall column.
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Fig. 3. A simple column configuration equivalent to DWC.
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Fig. 4. Process flow diagram for shortcut application in HYSYS.

Table 1. Main structure of equivalent simple column configuration

1st column 2nd column 3rd column
No. of tray 7 15 16
Feed stage 4 6 10

*The actual reflux ratio is set as double as the minimum reflux ratio.
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Fig. 5. Process flow diagram of DWC in HYSYS.
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Fig. 6. The energy consumption by internal flow distribution.

Table 2. Structure and energy consumption of conventional sequential
column process and DWC

Pri-column Sec-column DWC
No. of tray 14 13
Feed stage 7 7
Reflux ratio 2.732 1.120
Reboiler Duty(kJ/h) 1.463e006 0.9964¢006 1.613e006
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Table 3. Feed condition of ternary mixture for case study

F1 F2 F3
A: n-pentane
M1 B neh
ESI=1.04 : n-hexane
C: n-heptane
M2 At n-butane A:04  A:033 A:02
ESI=1.86 B: i-pentane B:0.2 B:033 B:0.6
' C: n-pentane C:04 C:033 C:02
A: i-pentane
M3 B: n-pentan,
ESI =047 - ipentane
C: n-hexane

*ESI (ease of separability index)

31%011 ﬂ_ 7N EH
glck. ol welHa
oY Be) AT WAE oo wA dojrirhs AR
ShEITh,

An T Sl vhE &S AV, BSI A3 glo] 1]
PSS O 3 b A AR S S ol B
EqEo] eplEelrlel fEm Anld Ede g 2ds 7]
TOR E|HaL e oF Entel 3t l@ =& 7o R A
Hl = élol TR 059 apcell TS HIZE
o) 7Io} #21 S izl 429 o)) ol
Qokshd | I Tk =) B4o) shako] A ESI 3k
o] 1o AFES RN 5 A A e oA A7k o

[e] I~
s & St

shd, Y ST 7] folid BEelA & ), e
718} IR Bl e M )9 71 EEN17 42 190
7Wkg w7} 71 oAl ofi= F2-MI case’} ©l¢ sidEtiar
B 4 Qo) B3 ol el e A7) §8Evkd #29
MY 55018} 71 SERITE AR BETS vl e He o)
5o F2-M1 caseZ} 71 243 2107 Kol Ao} #2Ho]
g4 og x| Eojof si= A-polli= 714 ZEH7F 10 Z17kslof
BIth= Aok Z70] QA Pt 2eivh A SEH|E= Halr)el] 9

Table 4. Comparison of energy consumption in conventional sequential column process and DWC

2-TOP(10%J/h) DWC(10%J/h) Energy Saving(%) Liquid Split(Pre/Main) Vapor Split(Pre/Main)
M1 2.46 1.61 35 1.6 0.9
F1 M2 5.36 449 16 0.3 0.1
M3 5.29 3.60 32 0.4 0.2
M1 2.64 1.27 52 1.3 0.9
F2 M2 6.02 438 27 0.3 0.1
M3 5.77 3.71 36 0.3 0.2
M1 3.28 1.14 65 0.7 0.4
F3 M2 5.87 3.65 38 0.3 0.1
M3 5.47 3.11 43 0.5 0.3
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Fig. 8. Energy consumption pattern to internal flow distribution (X-axis: Pre-Liq_Flow, Y-axis: Pre-Vap_Flow, Z-axis: Reboiler Duty).
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