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Abstract—A loop control method, where all potential manipulated variables are actively utilized, is proposed
for a process which has redundant manipulated inputs. Through analyses in the frequency domain, it was
shown that the performance and stability of the proposed method are improved in comparison with those
of the conventional method where extra manipulated variables are fixed at constant values. For experimental
evaluation, the proposed method was applied to temperature control of a batch reaction calorimeter. As a
result, tracking as well as regulation performances were found to be greatly improved compared to the
conventional approach.
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Fig. 13. Proposed control scheme for a batch reactor with
an auxiliary cooling coil.
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Fig. 15. Simultaneous manipulation of temperature and
pressure for precise control of top composition.
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e : control error
Gc  :controller transfer function
Go :open-loop transfer function
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: process transfer function

:ideal resting value

: steady state gain of a process

: proportional gain of a controller
: pressure

: proportional-integral-derivative controller
: set point

: temperature

: jacket temperature

: reactor temperature

: manipulated variable

spatast H31A HS5E 19934 103

ol -

T

: mole fraction in the liquid phase
: time constant
: integral time

=
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