PID Controller Design:

PID Window:

Note: It is not necessary to place the PID controller on the stream containing output or on the same stream containing control valve. It can be placed on any stream on the flow chart as long as it refers to the corresponding control valve in its dialogue box.
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Inputs:

Set point:

This is the set point or the desired value of your output (Ysp )

Steady state output:

Optional, could be left blank

Proportional band:

This is the value, 100/Kc, where Kc is the proportional gain

Integral Time:

This is the tau_i, the integral time similar to tau_i from MATLAB program

Derivative Time:

This is the tau_d, the derivative time similar to tau_d from MATLAB program

Controller / Sensor Function:

Optional, could be left to the default (Linear Function)

Variable Min:

This is the minimum value for controlled variable (output)

Variable Max:

This is the maximum value for controlled variable (output)
Ctrl input min:

Optional, could be left to default (4)

Ctrl input max:

Optional, could be left to default (20)
Control Valve ID:

This is the UnitOp number given on the flow sheet to the control valve 

Cascade ID:

Not applicable when Control Valve ID is given

Primary ID:

Not applicable when Control Valve ID is given

Error Definition:

Error=X-Xset(C,P,L)

This definition used when the function being controlled is for cooling, pressure control, or level control.

Error=Xset-X(H,F)

This definition used when the function being controlled is for heating or flow rate control.

Measured Object:

This is the variable that is being controlled to the desired value (output, Y)

Stream: 

This is the stream that consists of the output, Y. N/A when Equipment option is selected for measured object

Equipment:

This is the equipment or UnitOp that consists of the output, Y. N/A when Stream option is selected for measured object
ID number:

This is the corresponding stream or Equipment number

Variable:

This is the output variable

Component:

This is the component whose property is the output. Applicable when output is component dependent such as mole fraction, conversion, reaction rate, etc.

Variable Unit:

These are the units corresponding to the output given for Variable above
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Optional, not necessary.

Control Valve Window:

Note:

This control valve should be placed exactly on the stream whose flow rate is the input for the controller. 

Example: When feed rate is used as a manipulated variable to control the product concentration, the control valve has to be placed on the feed stream (not on the product stream). The PID controller can be placed anywhere as long as it is connected to the corresponding control valve via the ID number that is given on the PID controller dialogue box.

Valve Flow Coefficient:

Can be found by sizing the control valve

For sizing:

1. Go to ‘Sizing’ on the menu bar and select ‘control valve’.

2. Enter the ID of the stream on the flow sheet on which Control valve is connected (the stream to the left of the control valve).

3. Enter the downstream pressure (<Upstream or supply pressure).

4. Click OK.

5. Valve coefficient can be found on the wordpad document that is given by CHEMCAD.

Rangeability:

Optional, could be left with the default option (10)

Controller ID:

This is the ID number of the corresponding PID controller that appears on the flow sheet.
Valve Position%:

Optional, could be left blank

Controller/Valve Position:

Valve time constant : 

Use the value 0.15 for this item

Valve Av:

Optional, could be left with the default option (0.0625)
Valve Bv:

Optional, could be left with the default option (-0.25)
For manual control:

Not applicable, could be left with the default option (Fix flow rate, adjust valve position)

Valve type:

Optional, could be left with the default option (Equal percentage valve)
Critical flow factor:

Optional, could be left with the default option (0.98)
Downstream pressure:

Use the same downstream pressure as used in control valve sizing (must be less than the upstream pressure).

Supply pressure:

Use the same pressure as that of the stream preceding the control valve

If downstream P not specified:

Not applicable

Destination ID:

Not applicable
Variable:

Not applicable
Phase Option:

Use the phase of the stream preceding the control valve

Calculated results:

Not applicable

Calc. flow rate:

Not applicable
Controller output:

Not applicable
Steady state position:

Not applicable
Controller output SS:

Not applicable
Static head:

Not applicable
Optional mass flowrate transfer:

Not applicable
Equiment ID:

Not applicable
Variable:

Not applicable
Additional Notes on CSTR:

1. The specific heat duty should always be positive for endothermic reactions and negative for exothermic reactions.

2. Always start with steady state simulation before running the dynamic simulation.

3. Whenever the information on overall heat transfer coefficient (UA) is available, calculate the coolant outlet temperature by using the coolant inlet temperature. Use this calculated outlet temperature in the heat exchanger dialogue box to find the Q and then this Q can be sent to CSTR by using a feed forward controller.
