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Capacity-Separation Efficiency (HETP) Comparison

Raschig Super-Ring® #0.3 vs 16 mm (5/8 in.), 25 mm (1 in.), 50 mm (2 in.) Pall Rings
122 m ID FRI, CB/CT System 1.65 bar, TDP Distributor for Pall Rings, Raschig DT-5 for RSR #0.3
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Capacity-Pressure Drop (CP/H) Comparison
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Separation Efficiency (HETP) Comparsion

Raschig Super-Ring® #0.5 vs 25 mm (1 inch) and 50 mm (2 inch) Pall Rings
0.430 m SRP, Cs/C7 System, 0.33 bar, High Cap Distributor w. Drip Tubes
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Separation Efficiency (HETP) Comparsion

Raschig Super-Ring” #0.5 vs Mellapak 250.Y
0.430m SRP, CE/CT System, 1.65 bar, High Cap Distributor w. Drip Tubes
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& KEFE A B & A FE
( )F[z';FJqJHﬁJELh FUEIETR
Vertical Horizomntal Forced Imternal
The rmosyphon Thermesyphen Kettle Circulation Re bodler
(Figure 1a) {Figure 1h} (Figums le & 1fi (Figure 1c}
Baoiling side Typically tube Typically shell Shell Typically tube Shell
Heat transfer rate High Moderately high Low to moderate High Low to moderate
Flot space Wertical: small P
requirment Small Large Large Horizontal: lrge Minimal wo small
. Small guantity and Standard quantity, Standard quantity, Extra piping wi 2- )
Process piping simple o design 2-phase return singlke phase only phase & controls MNone
Pump required No Mo No Yes Mo
8 L Yes — to drive
[l-:ltr;; :lu;l;l: ;:;:l Yes— 1o thermaosyphon flow Yes — o provide
. g_ ) q_ B accommaodate {but less than Small reboiler circulation Mo
(if bottoms product L -
S vertical exchanger vertical pump NFSH
is not pumped) T
thermosyphaon)
AT require ment High Mode rate Low High Moderake to high
Residence time in - ) - )
beated zane Low Lo High Lo High
Process side . .
ow o Ve low o
fouling Endency Low Mode rate High ery low Moderaie
Performance with Poaor (but hetter
high viscosity Poor than vertical Poor Good Poor
liguids thermosyphon]
1-.' " e . 55 boae
Ability to handle Modest apprax 4 | Good, if multiple ”:;-" ?ﬁkﬂi Good, if multiple i‘a‘:::'n':'fil T:Jl
large surface ama medium shells max | large shells used 1'|ng:: dedl large shells used for Carg;r hug:\'ll.c'

If vertical can be

MNext to impossible

. ) Canbe difficult, T ; hile s
th'[am!r nanoe and depending on Re brively casy Relatively casy \.llftj\ult dc.prndln_g,. W hI.E \.'ll'l.-:tl'c-ﬂ.ﬂ'l. but
cleaning congestion on congestion (easy | easy during
onges if horizontal) shutdowns
Susceptibility to High, but moderate | High, but moderate ) . )
instability for constant head for constant he ad Low Low Low
Diesign data Readily available Some available Readily available Readily available Readily available
Wery low, unless
Capital cost Low Mode rate High Moderate tower swaged out
for larger bundles
Crperating cost, Pumping cost, and
exclhuding heating None MNone None occasional pump MNone
medium mainke nance oost
N{.:-.mul: hstth Flange leakage is a
exchanger can hold | Pump seal leakage maiar concern
Safety issues MNormal MNormal liquid imventory to is important for for concert,

help in emergency
shutdown

flammabkes/toxics

especially for
flammable s tox s

H( T B

Advantages

Disadvantages

Vertical

Minimal plot space requirement

Exchanger area is limited

Return piping typically short to very short

Greater skirt height requirement

Relatively small capital cost

Requires relatively high AT driving force

Fouling process side

Fouling heating medium

High pressure process side

High pressure heating medium

Horizontal

Good for large exchanger area requirement

Occupies moderate-to-large plot space

Requires moderate AT driving force

Higher capital cost than vertical

Better access for maintenance

Return piping design must avoid slug flow

Often requires less tower or skirt height

12
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Tvpe

Primary Advantages

Primary Disadvantages

Once-Through Trapout

Full theoretical stage. No bottoms
contact with hot reboiler tubes.

Boilup ratio limited to 40%. Gives
highest reboiler outlet temperature.
Incompatible with forced circulation.
Leakage from trapout or trapout tray
can restrict heat transfer, even make
system inoperable.

Once-Through Collector

Full theoretical stage. No bottoms
recontact with hot reboiler tubes.
Compatible with forced circulation.

Chimney tray: fewer active tray(s).
Partition baftle: reduction of bottoms
product residence time.

Constant Head

Thermosyphon flow stability during
upsets. Does not limit boilup ratios.

Partial theoretical stage only. Constant
head compartment(s) must be leak
tight. Increased likelihood of reboiler
fouling. Baffle unnecessary and can be
troublesome at high boilup ratios
C umpludtenl baffles ban breed
hydraulic bottlenecks "'

Standard Kettle

Simple bottom configuration with vapor-
only return. Full theoretical stage.

High cost. Long residence time of
bottoms material in heated zone.
Precise exchanger elevation required.

Trapout Kettle

More product residence time available
than standard kettle.

Product spends more time at max
temperature than standard kettle. May
require more height than standard
kettle.

Unbaffled

Simple,

ratios.

low cost. Good for high boilup

For recirculating systems, gives lowest
separation efficiency. For
thermosyphon systems, operating
perturbations can affect reboiler flow,
prolonging upsets.

Internal Pool

Low cost.

On-stream cleaning nearly impossible.
Bottom liquid level difficult to assess.
Long residence time of bottoms
material in heated zone,

Internal Bath

Low cost. Nearly full theoretical stage.

On-stream cleaning nearly impossible.
Boilup ratios limited similar to once-
through. Long residence time of
bottoms material in heated zone.

Figure 5C — Poor Vapor Return Orientation
(NOT RECOMMENDED)

I — ) Pl T B OB R 2)

Figure 5D - Vapor Return Through Downcomer
(NOT RECOMMENDED)
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A conventional two-columns in senies configuration Petlyuk column Dividing Wall Column

[f'(-4 = )Dividing Wall Column 51 . &V

B Origins: Partition wall, Luster 1933; Thermal coupling, Brugma 1936.
B Milestones: First application, BASF 1985; Non-welded wall, Montz & BASF

1996; First tray column, Sasol-Linde 2000.
B Presently: >> 100 columns in operation,

90% packed! —
g; /&
B Advantages i i
+ Saves energy 3] e | 7
+ Saves capital g | 2@1
+ Saves space nw"‘%”‘ l
e s B e

m Concerns
One operating pressure
Larger AT between reboiler and condenser
Larger diameter and column height

Courtesy of J. MONTZ GmbH

[fi(-1 P)Dividing Wall Columni 57" | L34
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Single wall partition

BICT g %l

1 7

D

& I pusy {77 Dividing Wall ColumnE=i&

D

Multiple wall partition

Streamn Name Feed BRC Toluene | Hea
S,E Temperature, [°C) 100 54 119 " 183
» (1 A Pressurs 280 270 347 1. 1.66
ﬁ\)_‘ C2 Vapor mole fraction Dig=108} | O 0 ] 0
fod — Flow rate
C1 | {kmovh] 343.0 97.8 47.1 86.5 111.6
L {th 37 74 LX) 8.0 124
é’g’H T;j\"}’ B Componant {mass Tactons)
’]—{I: - NButane agies | oos7
m; e *C isapentane £.0840 0.2728
Mye—o . N-Pentang 0.0453 0.1831
7|3 2Methylpentans 00804 03422 | 0.0011
| e ‘ N.texane 00425 | 0.0961 | 0.1631
L_\:l,)__‘ D - Benzene 0.0855 0013t | 0.6750
s - 3Methylhexans 40203 0.1608 | 0.0026
Toluane Q2474 0.9718 | o000
Column 1 Column 2 | Column 3 ﬁ!hyml@ 40351 0.0088 0.0841
Condenser pressure [bar] 1.7 o 10 Piylene §.0424 0.0082 0.1082
Number of stages 60 58 38 Mylsne 01248 0.0111 0.3044
Reflux ratio 1.565 2.500 1487 TeXylene Qo848 0.0005 0.1388
Qr, [kW] 3589 2027 3004 M-Ethyiiusns Qo46% 01200
Total QriF (kW] 0.301 155 Frimsthylssnsens G072 0.1875
1-4-Clethyloenzene Q.47 0.0428

B +)

Rk

Db (755 BB FLYES ]
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Conventional (“sloppy”) Single partition wall Multiple partition walls
sequence “Kaibel column”
Base Kaibel Multiple
case column | partition
Total Qr, [kW] 9520 ha21 4807
Total Qr/F [kW] 0.301 0.164 0.151

Relative savings in reboiler duty

38.9% 49.5%

[BICT ) 2o SR H% [ 3 BERLYE R 112y DWC R e b
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eLow Pressure Column

—Design Pressure 12.1 Bar(g)(165psig)
—1.2 m(4 ft) ID By 8.4 m(28 ft)
—2.4 m(8 ft) ID By 3.7 m(12 ft)

*High Pressure Column

—Design Pressure 36 Bar(g)(500psig)
—1.2 m(4 ft) ID By 8.4 m(28 ft)

Member Companies

Board of Directors Technical Advisory Committee

Executive Committee President Technical Committee | | Technical Chairman

Administrative Staff Technical Director

Technical Staff

BT 1) FRIZ 8504

» Chairman * Chemical
* Paul Steacy » Jeff Funk
UOP LLC E.l. DuPont De Nemours
& Company
e John Billingham
Praxair, Inc.
« Engineering
» Dennis P. Maloney e Petroleum
Lummus Technology, a . Robert G. Markeloff

CB&l Company
* Michael Schultes « BerneK. Stober

Raschig GmbH ExxonMobil Research and

¢ Mark W. Pilling Engineering Company
Sulzer Chemtech Limited

Shell Global Solutions

1) FRIEESS (1 £
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