American Institute of Chemical Engineers

Topical Conference on
Distillation
2007

Held at the 2007 AIChE Spring National Meeting

April 22-27, 2007
Houston, Texas, USA

Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571
www.proceedings.com

ISBN: 978-1-60423-355-1

Some format issues inherent in the e-media version may also appear in this print version.


http://www.proceedings.com/

ISBN: 978-1-60423-355-1

Copyright (2006) by the American Institute of Chemical Engineers.
All rights reserved.

For permission requests, please contact the American Institute of Chemical Engineers at the address below.

American Institute of Chemical Engineers
Proceedings

Three Park Avenue

New York, NY 10016-5991

Phone: 212-591-8100

www.aiche.org


http://www.aiche.org/

American Institute of Chemical Engineers

Topical Conference on Distillation
2007

TABLE OF CONTENTS

Session 6 — Energy Savings and Process Innovations:
Continuing the Heritage of Kunesh, Sakata and Zuiderweg

Energy-Saving Distillation through Internal Heat Exchange (HIDiC): Overview of a

Japanese NatioNaAl PrOJECT .......uiiiiiiiiiei ettt e et e e st e e s sabeeeeeaaes 1
Shuzo Ohe
Unfixed Wall: the Key to a Breakthrough in Dividing Wall Column Technology ........cccccceennes 17

Bjoern Kaibel, Julius Montz

Inside-Out Approach for Optimizing Distillation DeSIgN .........cccciiieeieei i 18
Darius Remesat

Guidelines for BTX Distillation REVAMPS ........uviiiiiiiiiiiiiiiec ettt s s e e e e e e ssinrae e e e e e e e 33
Karl Kolmetz, Joseph C. Gentry, C.S. Kumar, Jeff N. Gray

Ligquid ContinUOUS DiStillation .........uuiiiieeii e e e e e e e e s s e e e e e e e e anns 34
Frank Seibert, J. Christopher Lewis, James Fair

New Energy-Efficient and Low-Cost Multicomponent Distillation Configurations................... 35
Arun V. Giridhar, Rakesh Agrawal, Venkat Venkatasubramanian

Energy Saving by Integration of Refining and Petrochemical Plant .............ccccccoiiiicis 36
Tadao Matsumoto

Separation of P-Diethylbenzene from the Binary Diethylbenzene Mixture by
DTy (] LAY =T A=Y= Y41 o Lo USSR 37
Lie-Ding Shiau, Keng-Fu Liu
Session 28 — Advances in Refinery Distillation:
Continuing the Heritage of Kunesh, Sakata and Zuiderweg

Crude Unit Overhead COrrOSIiON At SINCOT ...iieee ettt e e et e e e e e e e s e e e eaaa s 38
German A. Luna Sr.

Tower Internals Modifications Improve Performance of Atmospheric Crude Tower ................ 39
Pat Quotson

A CFD Study Comparing Different Feed Nozzle Arrangement within an Empty
Spray Section in @ COKEr FraCtiONator.........cccuuviiiiie et e e e e e e e s s e e e e e e s s eanrre e e e e e e e e aans 40
Karolline Ropelato, Leonardo Rangel, Edson R. Marins, Washington de O. Geraldelli

Systematic Field Tests Turn Loss into Gain in High-Capacity TraysS.......cccccccevveviiiicviienneeeneennns 41
Henry Z. Kister, Neasan O'Shea, Dan Cronin

Preflash Drum When Processing Heavy Oils: Paradox or Reality? ........ccccccvveiiiieienniieeennnnenn, 60
Silvia Waintraub, Raquel Coutinho, Rogerio Esposito

Aromatics Extraction in a Single Column to Meet the Demands for Aromatics

Production and Benzene Reduction in the Gasoling POOI .............euviiiiiiiiiiiiiiiiieieieieieienienenininnn, 74
Lars Sullivan
Debottlenecking a FCC Gas Plant with Ultra System Limit Consep Trays ....ccccccoevvcvvvveeereeeieinns 75

Giuseppe Mosca, Andrew Hausman, Peter Wilkinson, Norman Burcher, Nicholas Alsop



Spray Section Performance Analysis: an Experimental Approach ........ccccceeveeeiiiicciiennne e, 76
Andre D. Quelhas, Antonio V. Castro, Glaucia A. Torres, Silvia Waintraub, Braz Marino
Zanutto, Fernado De Carli

Session 54 — New and Exciting Dynamics and Control Applications:
Continuing the Heritage of Kunesh, Sakata and Zuiderweg

Smart Plants, Smart DiSTIIAtION .......coiii it e e e e e e e et 78
Jimmy L. Humphrey, Christopher Lewis, Frank Seibert

Column Instrumentation Basics: Understanding Accuracy and Sources of Error
=L A TP TPPPPRPRPTPTPRTR 79
Ruth Sands

Improving the Efficiency and Reliability of Distillation Model-Predictive Control

0= o £ SRR 80
Umesh Mathur, Mike Morshedi, Victor L. Rice, Robert D. Rounding, Daniel R. Webb, Robert
J. Conroy

Two-Phase-Flow and Stress on Internals during Pressure Relief Events on
Distillation Columns: Experimental Investigation and Dynamic Simulation ...............cccccovveeee. 82
Daniel Staak, Jens-Uwe Repke, Gunter Wozny

Improve Column Control by Modifications to Temperature Control Strategies............cccveuveee.. 85
Ruth Sands, Ken Jackson, Jim England

Control of a Batch Distillation COIUMN ....cuuei et e e e e s e e e s 86
Hongbin Dong, Jim Riggs

Column Instrumentation Basics: Understanding Accuracy and Sources of Error

L PP PPPP P PPPPPPRPPPPRN 87
Ruth Sands
Energy Use in Distillation Operation: Nonlinear Economic Effects ........cccococeeiiiiiciieee s 88

Douglas C. White

Session 78 — Standard and High-Capacity Trays:
Continuing the Heritage of Kunesh, Sakata and Zuiderweg

The Effect of Hole Size on Sieve Tray PerformanCe.. ... 89
Mitch Sakata, T. Yanagi, D.W. King, Tony Cai, G.X. Chen

High Capacity Tray Revamp Of @ C2 SPILLEI ...uviiiiii i 90
Daniel R. Summers, Andre Bernard, Waldo E. De Villiers

Increasing the Capacity and Lowering the Energy Consumption of a Paraffin
FractioNatioN TOWEK .....ciii ittt s ettt e sttt e e sttt e e s nbbe e e s anbb e e e s anbbe e e e snnbeeeeenteas 91
Greg Spencer, Izak Nieuwoudt

The Effect of Open Area on Sieve Tray PerformanCe .........cccceiiiiieiiiiiiie e 92
Mitch Sakata, T. Yanagi, A. Shariat, Tony Cai, G.X. Chen

Hydraulic Investigations to Increase the Capacity of Trays in Distillation Columns ................ 93
M. Jodecke, T. Friese, G. Schuch

Parallel FIOW TrayS.....iiiciiiiiiiie e e e ettt e e e e e st e e e e e e e s et e e e e e e e e e satbeaeeeeeeesssaanbsbaeeeeeeeesannrnnanneaaeaasn 100
Ping Xu, Brian Nowak, Kevin Richardson, Bob Miller

Improving Efficiency of Multiple Downcomer Tray Performance by Various Tray-
STrUCTUIE MOTIfICALION .uviiiiiiiiiie e st e st e e e bt e e e snneeees 101
Kejian Yao, Lianghua Wang, Lingyu Zhu, Xiaomei Yu

Study on Two-phase Flow in Tray Downcomers - Backmixing and Choking tests ................ 116
Xiaomei Yu, Lingyu Zhu, Kejian Yao



Session 98 — New and Exciting Packing Applications:
Continuing the Heritage of Kunesh, Sakata and Zuiderweg

The Performance of Random Packing for High Pressure Distillation Systems ...........ccco....... 121
John Kunesh, Frits Zuiderweg, Tony Cai, A. Shariat, D.W. King, G.X. Chen

Reaching New Performance Levels with Surface Enhanced Raschig Super-Pak
SEIUCTUIEA PACKINGS .eeiiieiiiiet ettt e e ettt e e e e e e e bbb be e e e e e e e e snnrneeees 122
Michael Schultes, Simon Chambers

Experimental Characterization of High Performance Montz Structured Packings................. 123
Zarko Olujic, Thomas Rietfort, Helmut Jansen, Bjoern Kaibel, Egon Zich, Gerhard Ruffert,
T. Zielke

Experiences with the Quality Rating and Evaluation of Liquid Distributors .........ccccccceveeennnns 124
Jefferey Scherffius, Henry Z. Kister

Performance of Liquids Recovery Plant Demethanizer ..........ccccvvveveee i 125
Glenn Shiveler, Derrick Oneal

A Novel Kind of HIGEE-Rotating Zigzag Bed ...........cooiiiiiiiiii e 126

G.Q. Wang, Z.C. Xu, Y.L. Yu, J.B. Ji

A New Approach to Intensify the Structured Packing ... 137
Weiyang Fei, Suojuan Luo, Xinyue Song

Session 107 — Distillation Troubleshooting:
Continuing the Heritage of Kunesh, Sakata and Zuiderweg

Thermodynamics Insights: Solving Distillation Mysteries Using a Simulation Lens.............. 138
Kenneth R. Cox

The Final Step to Success — Tower Internals Inspection Part L........ccccccoviiiiiiiiiieienniieee e, 139
Ed Grave, Paul Tanaka

Debottlenecking of Hexane DiStillation ............cooiiiiiiiiiii e 140
Gerhard Ruffert, Dr. Bausa, Di Halleneberger

The Art of Using Simulator Testing and Data for Design of Pressured Industrial
PN o] o1 Lo 1o £= PSR 141
Mark Pilling, Ansor Gaebler, Marc Wehrli

Effects of a Trapped Trace Component on Operation of a Wastewater
StrippPer/OrganiC RECOVETY TOWET ....uuuiiiieeeieiiiiitieeteeesessnteeeeeeeeeesssssteeeeeeeessassnraereeaeeesannsnnanneeeeees 142
Bruce S. Holden, Patrick H. Au-Yeung

Guidelines for Ethylene QUENCH TOWEIS .....cooiiiiiiiiiiiiee ittt sbreeeeeaes 143
Tim Zygula, Karl Kolmetz, Chee Mum Tham, Wai Kiong Ng, Jun H. Chan

Methods for Obtaining Detailed Process Knowledge about Distillation Operations............... 144
Lowell Pless

The Final Step to Success — Tower Internals Inspection Part 2..........cccccceveeiiiiiiiiiieec e, 145

Ed Grave, Paul Tanaka

Session 120 — New Processes and Enhanced Distillation:
Continuing the Heritage of Kunesh, Sakata and Zuiderweg

A Design Review of Steam Stripping Columns for Wastewater Service.........ccccvvveveveeevneennnen. 146
Tim Zygula



Ethyl Lactate Production Using Semicontinuous Distillation with Reaction in an

Auxiliary Vessel and Pervaporation ............cueiiieeiiiiiiiiieeee e sssiieee e e e e e s s ssieeeeeae e s s s snnrnneneeee s

Thomas A. Adams Il, Warren D. Seider

A Fresh Look at UNderwood's MENOG ........ooueiiiiee it e e e

Angelo Lucia, Amit Amale

Mass Transfer - Thinking beyond Theoretical Stages ........cccooviiiiiiiiiiiiiii e,

Kenneth Graf, Jeff DeGarmo

Using the Analysis of the Asymptotic Behaviour of Column Profiles to Define the
Overall Distillation Behaviour in Transformed Residue Curves and Column

=g o) L1 =T

Brendon Hausberger, Diane Hildebrandt, David Glasser

Un-Predictables in Distillation Towers - Fouling and FOaming........ccccoccveiniiieinninee e,

Simon Xu

Effect of Recycle Streams on the Closed Loop Dynamics of Thermally Coupled

DiStillation SEOUENCES ......eeiiiiia ittt e e e e e s bbbttt e e e e e e e e aabbeeeeaaeeeeaaanneees

Josue Santos-Mendez Jr., Salvador Hernandez

Author Index





