Chemical Engineering 436

Special Problem #2

Objective:  To introduce you to the Control Station Software and to prepare you for our discussion on process dynamics.

a)  Get access to the Control Station software.  This can be done by logging in to one of the UO Lab computers and looking in the ChE Apps for the Loop-Pro program.

b)
Get acquainted with the software.

1)
There are eleven case studies accessible in this software.  You may bring up a list (menu) showing these by clicking on “Case Studies.”  To begin with, select “Gravity Tanks” from the Case Studies menu.  This will automatically initiate a dynamic simulation of two tanks in series.  The default initial condition is with the controller in manual mode (open loop).  The output oscillates with time in order to approximate measurement noise (what might cause this in practice?).  With the controller in manual mode, the controller output can be changed manually and the response of the system to this change can be observed.  Try this by changing the controller output from 70 to 65.  Do this by highlighting the number and typing in the new value.  How did the system respond?  What units are used for the time, flow, and height?


2)
Experiment with the program.  Try saving data to a file, resetting the system clock, changing input values, etc.  

c)
Briefly explore the dynamic behavior of two of the systems.


1)
Gravity tanks



a)
Please identify the controlled variable, manipulated variable, and disturbance variable.



b)
Start with the controller output at 70% (change the controller output to 70 if it is not already at that value).  Record the initial value for the height (m).



c)
Change the controller output to 75 and observe the response.  Record the final value of the height and approximately how long (min) it took to arrive at that value after the change.



d)
Calculate the change (m) in the controlled variable caused by an increase of 5 in the value of the controller output.


2)
Heat Exchanger



a)
Identify the controlled variable, manipulated variable, and disturbance variable.  Which of these is connected to the controller output?



b)
Record the initial value of the controlled variable.



c)
How would you expect the controlled variable to respond to an increase in the value of the manipulated variable?  Why?



d)
Increase the controller output by 2 units and observe the response. Record the final value and approximately how long (min) it took to arrive at that value after the change.



e)
Calculate the change in the controlled variable caused by an increase of 2 in the value of the controller output.  Note that the direction of the change (as designated by the sign) is important.

d)
Draw a block diagram for one of the two systems above.

