2548
ISBN 974-14-2092-1

il A A

3



EFFECTS OF HEAT INTEGRATION ON CONTROL PERFORMANCE OF
HYDRODEALKYLATION PROCESS

Mr. Komsun Chantayoad

A Thesis Submitted in Partial Fulfillment of the Requirements
for the Degree of Master of Engineering Program in Chemical Engineering
Department of Chemical Engineering
Faculty of Engineering
Chulalongkorn University
Academic Year 2005
ISBN 974-14-2092-7



Thesis Title EFFECTS OF HEAT INTEGRATION ON CONTROL
PERFORMANCE OF HYDRODEALKYLATION PROCESS

By Mr. Komsun  Chantayoad
Field of Study Chemical Engineering
Thesis Advisor Assistant Professor Montree Wongsri, D.Sc.

Accepted by the Faculty of Engineering, Chulalongkom Univesity in
Partial Fulfillment of the Requirements for the Mater’s Degree

A QM Dean of the Faculty of Engineering

....... CILT o CHAIIMAN
(Professor Piyasan Praserthdam, Dr. Ing.)

A ito d 2 \AksanaZ Thesis Advisor
(Assistant Professor Montreg Wongsri, D.Sc.)

IWiiYctieu  AfjSumw Member

(Amomchai Arpomwichanop, D.Eng)

Member
(Phisit Jaisathapom, Ph. D)



(EFFECTS OF  HEAT INTEGRATION ON
CONTROL PERFORMANCE OF HYDRODEALKYLATION PROCESS )
. . 142 ISBN 974-14-2092-7.

( L2 )
1 1 1
1
(Valve Position Control)
2 1
(Cooling )
3 2
3
1 2
3 5
awua‘vauaw..méf.’..'.(.......?.‘.)l‘.\.;.’.‘.‘..\‘/‘.\.).,.\.



# # 4670238221 : MAJOR CHEMICAL ENGINEERING

KEY WORD: HDA/PLANTWIDE / CONTROL STRUCTURE DESIGN / HEAT
INTEGRATED PROCESS / VALVE POSTION CONTROL

KOMSUN CHANTAYOAD: EFFECTS OF HEAT INTEGRATION ON
CONTROL PERFORMANCE OF HYDRODEALKYLATION PROCESS
THESIS ADVISOR: ASST. PROF. MONTREE WONGSRI, D.Sc., 142 pp.
ISBN 974-14-2092-1.

Hydrodealkylation (HDA) plant with different energy integration schemes is
a realistically complex chemical process, since six heat exchanger network alternative
can be improved by introducing recycle streams and energy integration into the pro-
cess. However, the recycle streams and energy integration introduce are the causes
of a low level of control performance. Therefore, this work presents three plantwide
control structures for three different energy integration schemes (alternative 1, 2, and
B). Inorder to illustrate the dynamic behaviors of the control structures in HDA plant
change in the heat load disturbance of cold stream and change in the recycle toluene
flowrates were made. Three control structures have been tested and compared, the
first control structure is a modification of Luyben control structure using valve posi-
tion control concept to control temperature of column. The second control structure
was the modification of the first control structure by adding a cooling unit to control
the outlet temperature from reactor, instead of using internal process flow. In the
third control structure, a ratio control was added to the second control structure for
controlling the ratio of hydrogen and toluene within the process. The result shows
the third control structure gives a smaller settling time and can reject disturbances
better than other control structures. However, the utility consumption of the first
control structure is less than thoses of the second and the third control structures.
HDA process alternative 5 give the slowest response compare with other alternatives
indicated by the IAE values. It can be concluded from this research that the im-
plementation of complex energy integration to the process deteriorates the dynamic
performance of the process.
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