
Chemical Process Temperature Control System

A chemicalprocesstemperaturecontrol systemis representedby the following block diagram(Nise, 1992)
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a) Designa PD controller
���������

suchthat thecompensatedsystemhasthe5%-settlingtime lessthan 	�

� and
the overshootless than ����	 . Plot the root locus of the compensatedsystemthat showsthat it passesthroughthe
desiredoperatingpoint (useMATLAB functionsgrid andaxis). Find the actualvaluesfor ��� ��� ��� ����� � ����� ���������� � of
the compensatedcontrol system. Find the closed-loopeigenvalues.
Hint: Due to nonunityfeedbackuseformula (6.36) from the textbookto find the steadystatevaluefor the system
output(actualtemperature).Using ���! "�#� $&%'�#� 
(%'� simplifiesdesignsincethe correspondingtransferfunction
numeratorscan be replacedby 	 .

b) For the static gain obtainedat the desired operating point in Part (a) find the step responseof the
uncompensatedsystemand determine� � � � � ��)�*
��� ���+�,���� .

c) Designthe PI controllersuchthat the steadystateerror due to the unit stepinput is reducedto zero. Plot
the stepresponseof the systemcompensatedby both PD and PI controllers.

HINT: Do first PI and PD designExamples8.5 and 8.8.

CORRECTION:The systemtransferfunction is
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