l(’)féOCEEDlNGS
PACHEC ’83

The Third Pacific
Chemical Engineering Congress

Seoul, KOREA
May 8—11, 1983

Volume III

¢ Energy & Resource
® Process Modeling

* Process Simulation
¢ Process Dynamics & Control
e Computer Applications

I



\CAL EN
\\\\‘\ 2 e "y
& e
- -
< PACHEC &
= '83 “
= 2
= Z
b4
5% *
1, -
,l’,‘, ‘}\‘3‘\
Qs

THE THIRD PACIFIC
CHEMICAL ENGINEERING
CONGRESS

Seoul, KOREA
May 8—11, 1983

PROCEEDINGS



i~

Organizing Committee

Congress President Finance
Professor Chai-sung Lee Chairman
Seoul National University Mr. Min Che Chon, President

Chon Engineering Company
Chairman, Organizing Committee

Professor Young Gul Kim
Korea Advanced Institute of Science Mr. Chong Won Lee, Executive Director

Korea Petrochemical Industry Association

Vice Chairman

& Technology

Mr. Hong Kyu Chang, Vice President

Secretary-General Honam Ethylene Corporation

Professor Ho Nam Chang

Korea Advanced Institute of Science Mr. Keun-Sun Choi, Vice President
& Technology Lucky Limited
Program Professor Baik Hyon Ha

Chairman Hanyang University

Dr. Won Hee Park )

. : Steering
Korea Advanced Institute of Science )
Chairman

& Tezhnelagy Professor Woong Ki Kang

Korea Universit
Vice Chairman v

Dr. Chang-Koo Yun Vice Chairman
Korea Advanced Institute of Science Professor Wha Young Lee
& Technology Seoul National University

REGIONAL COORDINATORS

Coordinators for North America
Professor W. Robert Marshall
University of Wisconsin

Professor Dee H. Barker
Brigham-Young University

Coordinator for Japan
Professor Mompei Shirato
Nagoya University

Silhouette on the Cover:

One of the two Pulguksa pagodas of stone in Kyongju dating from 691 A.D. A Korean scroll of sutra, which was found inside
of the delicate structure, is listed as the oldest surviving printed work in the world by the Guinness Book.

The lines in the background are from the first few pages of the promulgation of Hangul, which was printed from metal type
in 1446. The new sytem of Korean alphabet was created through decades of labor by Royal Academicians in early 15th century.

ah



PROGRAM COMMITTEE

Program Proceedings Editors

Chairman Professor Chul Kim

Dr. Won Hee Park Ajou University

Vice Chairman Professor Son-Ki Ihm

Dr. Chang-Koo Yun Korea Advanced Institute of Science and Technology

55 Se ot Besah S el

To order individual volumes, contact the Congress Secretariat

Third Pacific Chemical Engineering Congress
c/o The Korean Institute of Chemical Engineers
35, 5-ka, Anam-dong, Seongbuk-ku
Seoul, Korea
Tel.: 94-5458

R R R B R R T T g



Preface

The Proceedings have been divided into the following 4 volumes to keep each
volume within manageable size:

Volume I
Fundamentals (1)
Fluid Mechanics, Fluid-Solid Interactions
Fluid Operations, Mass Transfer

Volume Il
Fundamentals (2)
Kinetics & Catalysis, Heat Transfer
Polymers, Thermodynamics

Volume III
Energy & Resource, Process Modeling
Process Simulation, Process Dynamics & Control
Computer Applications

Volume IV
Bioengineering, Environment, Technology Management
Chemical Engineering Education

All texts of manuscripts received prior to the printing deadline of March 31,1983
are included in these volumes. Some manuscripts not received by the deadline
were regrettably excluded although the authors were permitted to present them
at technical sessions. The papers were printed directly from the camera-ready
originals submitted by authors.

Many volunteers, mostly graduate students of the Korea Advanced Institute of
Science & Technology, have worked mightily to bring out these volumes and to
them the Program Committee owes much. Since these names do not appear
anywhere in the Program, we wish to mention them here: Sang Wook Kang,
Jeong Ae Chang, Kyung Beom Lee, Yong Chae Chee, Do-Hyun Kim, Eun Kee
Kim, You Sin Yeom, Yeong Cheol Kim, Sang Gon Seo, Jeong Wha Chang.

The Program Committee
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