Theories and Applications of Chem. Eng., 2008, Vol. 14, No. 2 2554

37] SFEY Wae o8 ATH TFE 44

- = *
F e ekl

Design of Thermally Coupled Distillation Column Using a Three Conventional Simple
Column's Configuration

Seunghyun Lee, Seungtack Hong, Moonyong Lee
Yeungnam Univ.

(mynlee@yu.ac.kr*)
e
%ﬂtﬂ%‘ FEE 3R ol EFE Zddl glolA 71E9] 2TOPTxolA A

s &g AAY 2F FRgo

_

a3t

=
[}
+ remixing XS = B

ot o ox
=

2 oy
()
2

=2 o
oh olefe FHS 7HK Yy SHHS oGk v SRYY g 44w F9w A
Z5 2t glo] FERAA oM B2 ol o] A= AAolt olF fld AA A
Al g e A7k o] oAl glANt Astabge] Habsla we HHRIAE de
s glol url Eadeln AT LA Bel Basie). meba pwesl 27 T
AA glolA B @Al gz AAES 98 379 v SRES Add wd
A gl ofste] REHE FHEH LY v REyTFRE olgstd FRAAE
st WS AAEE T
3719l SHES ol&e Be¥ly TR FRAAe 1 13 ol vEe F Adnt

EQ
:
-
[
{
5

A-BHow ond
Column] Preliq.To How  Main Liq. To Flow
V.oV
i
s
( gl Reb Q2 i
I
e B Product Feed = B Product
—> = A-BC [
il i
cot B Product I e
.= " 1 ! Tees ~
( Reb Q1 o . Mainfractionator
Cond Q3 P
1 Q. ~ 7~
FA
- Preliq-ToHow  Main Liq. To How
B-C How (]
Reb Q3 Reb Q

B Product B .

% 1. A schematic diagram of three conventional simple column’s configuration and

DWC.
Three conventional simple columne 2]H & SHE A&al7] sixe L8HdE =
FES TA 4REE R TR, B g BE 2y g BE g By

5.5+
of5tZ

Lo OIEd E& H14Z H2a 20085

Jop

A
J0||



Theories and Applications of Chem. Eng., 2008, Vol. 14, No. 2 2555

AARS 95le] Fenske-Underwood 2S5 ©] &

Fhew ool @t oe@ T 2
TAI}E rigorous sloppy case= A T-73 0}04 DWC -

St
shortcut method& ©]-&38} 1 1
A A 835l

2E

Shortcut caseoll Aol TFE ZA37] A= 229 columnel Wlgh light key(LK)
component % heavy key(HK) component®] mole-fractions A &lofof sic}, ojujeo] F W
T 67] o]A R 178 1.9] A product and C product purity™= 2nd column®] HK % 3rd
column®] LKl 9J3] AR RZE ZF 472 Fo]=r) =, AAWMSE st column® LK in
bottom % HK in distill, 2nd column«] LK in bottom Zlfﬂ 3 3rd column®] HK in distill©]
Ao} o] 4719 AAWMS 23S =2 B product purity specifications WEst= WHAE -5}
ook 3w o]u], 2nd column®] bottom ¥} 3rd column?] distilld] dFE= FHH EZ 9
x4 A% side product purity specification®] TF3slojof s}, o]# st U@ o] Akl
AL Z2IHUS} st FPE o

Shortcut sloppy casel A a7 @ 9 F-%E Rigorous sloppy case®l| @%OPL s
Wa ZFELiq. & Vap. Internal flowe] ARE & 4 vt &, 29 1.5 B 24
d TR wE¥E 7]FS = prefractionator®t mainfractionatord] ¢ t Z}y7} 9]
Liquid & Vapor flow 7} l=H ©|& 37] S/HEO wWd= it Fa el &
25 & liquid flowe= 2tz st column®] reflux flow®} 2nd column®] stripping liquid flow®l
s 2y stdtol A 2 =vapor flows Z+ZF 1st column®] boil-up flow % 3rd
column®] rectifying vapor flow®ll 3|H T} o]2 3t liq. & vap. Split flow= =W FFH
ol FHAs o] AAQl QAaRA duA] Azt & e mA = AR

R1gorous DWC caseoll A= w2l® A3te] lig. & vap. Split ratios 14|+ AJEjoll A A
Ago) o= EEHE FFHe HA heat flows 7HA & Wl Sliq. & vap. Split flow”}
AZE HE FASks S Hola o] dAigko] obd AuiF <l HIE AARNsE A
gt of g}

Agstrle] oA 3R FEEFEY 2 2 =7 27} (A n-Pentane-0.2mole% / B:
n-Hexane-0.6mole% / C: nHe tane- 02mole%)°]f’ﬂ 45kmol/h(latm) O 2 FFH ol 3 3
T A=Y 2 271 ) (A:0.98mole% / B:0.985mole% / C:0.98mole%)= 274 O}Oﬂ
1:} Shortcut  sloppy caseoﬂ/ﬂ Tt ANFES vpFo R 77+ rigorous sloppy case,
rigorous DWC case and rigorous DWC global case-study®ll thgt A~ QoYX E 19 2.9

ERui At

=

0.2000

0.8500

0.8000

0.7500

0.7000

0.6500

Total Reboiler Duty (MW))

0.6000

0.5500

0.5000
1 2 £ a s s kd s =l 10 11 12 13 14 15 16 17 18 19

Case Set No.

—m— ShortcutSloppy Case —#— Rigorous Sloppy Case

—a— Rigorous DWC Case Rigorous DWC Global Case-Study

1% 2. Sloppy & DWC case Heat Flow

22
=}

Jon

Lo OIEd E& H14Z H2a 20085

o
s



Theories and Applications of Chem. Eng., 2008, Vol. 14, No. 2 2556

9 2004 HH product specifications T3l 2] LK/HK mole-fraction <& shortcut
sloppy caseol| Al FHA AUYAE AH|h= G2 7FA] Scase®] structure 23 ¢S rigorous
sloppy 2 rigorous DWCO| 483+ A3} shortcut sloppy caseoll Ul-5-% & ZH2Fe] casedll
A H HadUAE svlehe AFo R YERAL th
W3 rigorous sloppy case®] oYX AH] - rigorous DWC case®} Y43 2Fo]E YE
3 de=d ol e o] A= 4 QI =, three conventional simple column®] 2]
TZ+= DWCO 7 x9k HlwE] & uf #g Y fAReE F2E 7HAAL 0B E 2nd
column®] reboiler”} A| €] o A] ZAnH]Fo] DWCE U A| 4B} FALsto{oF kot

DWC Q,~ Y 0,-0, .

column
webA 19 204 B rigorous DWC case] heat flow”}rigorous sloppy case®l H|3|| ol
U7 AA detdl= s & Ak

Rigorous sloppy case®} rigorous DWC case9}e] x4 FAMAS AHH7] &) 247
of thsle] &%= profiles 13 3.9 YERJATH

75 120 4
70 100 4
80 . _h__,/
65 —
60 - .
60
/ 40
55 20 -
0 +—T——TTT 7T 77T T T T T T T T T T T T T T LV s s S L L N N N N N
1234567 8 9101112131415161718192021222324125 1 3 5 7 % 11 131517 1% 21 23 25 27 29 31 33 35 37 39 41
—#—Rigorous Sloppy Case Rigorous DWC Case —#—Rigorous Sloppy Case Rigorous DWC Case
1% 3(a). Prefractionator temp. profile Z1¥ 3(b). Mainfractionator temp. profile

% 3,94 R rigorous sloppy case$} rigorous DWC case {Fe] &%= X 2u}lo] 7
zZtol7h gl Ao YEhaL vt
Sk | Rigorous DWC global case-study™ liq. & vap. Split ratioS 3. 9] 9
Ux AHE JeElE 1S ks Adoer o BY WS w1y 4. 9F #o] v

thc,

(M

Reb_Q - Heat Flow

1% 4. DWC optiaml heat flow distribution.

1o OIE E& 147 Hz2= 20085

]
o
Oky
Jon



Theories and Applications of Chem. Eng., 2008, Vol. 14, No. 2 2557

[olr

9 4904 EW lig & vap. Internal flowol] )3l oA AH] EX aFXo] LEl =T
ol ellA AFE mpel o] UF w8 sFo] wet odl|A A Ee] zol7h W A
= & g Aer® o] EFoDWC HAste] A AAMS o As & Ak :13]*!
shortcut sloppy T%E ©]-8&3 DWC A 91017\1 product specification= ”Jﬁ st 7

o] = Bol A4 & Aoy 29 2014 Hi= wkel 2] shorteut sloppy casedll A Zqi
o] o YA & AM|stE case”t A= rigorous DWC case 2 rigorous DWC global case-study
AAC AelA Ha q]ﬂx]e aHletE A gedvs AS & F JdeE=
DWC AAle] Bop a&Xq oz Hd 5 Qrh

a8

% Aol 4] = three conventional simple column’s configuratione= ©|-83}o]

dRw padA WA ANSAT ANE el Bgae Belsts] Astel rigorous
sloppy case?} rigorous DWC case®] oy AW HEHS Hu A3 A3} three
conventional simple column’s configuration®] Ao|UA| AH|E 7[A & F2A A7} DWC
o TEAANE FA45] 48T 5 AL Bkl AAE WY IS BeHY
o e ol UA FwolA 2 TOPA) M3 o &4 30% ol 4ke] o|ui AzhE e
uoem Hop g&Zolal HAZ WHAS 3l 3 4 At

REFERENCES

[1] Salvador Hernandez, Arturo Jimenez, "Controllability Analysis of Thermally Coupled
Distillation Systems", Ind. Eng. Chem. Res. 38, pp. 3957-3963, 1999.

[2] R.Agrawal, "A Method to Draw Fully Thermally coupled Distillation Column
Configurations for Multicomponent Distillation", Institution of Chemical Engineers Trans
IChemE, Vol 78 Part A, April 2000.

[3] Juan Luis Blancarate-Palacios, Maria Nancy Bautista-Valdes, Salvador Hernandez, Vicente
Rico-Ramirez, and Jimenez,"Energy-Efficient Designs of Thermally Coupled Distillation
Sequences for Four-Component Mixtures", Ind. Eng. Chem. Res. 42, pp. 5157-5164, 2004.

22
=}

Jop

Lo OIEd E& H14Z H2a 20085

o
s



