Objective:

Dynamic simulation of controller design for distillation columns in CHEMCAD

Outline:

Simulation in SCDS Dynamic column at steady state

Dynamic simulation in SCDS Dynamic column with Controller design
Data Available From Problem Definition:

1. Feed flow rate

2. Feed composition

3. Feed temperature and pressure

4. Desired specifications at top and bottom

Data Available From Controller Design in MATLAB:

1. Proportional Gain K

2. I
Facts:

1. Proportional band=100/gain

2. Increase in gain increases the speed of response

3. No integral action will be taken in CHEMCAD when Ior I >1010 

4. Decreasing I gives a faster controller response but introduces a tendency to overshoot the set point producing oscillations.

5. Derivative control anticipates the convergence on the set point so that any overshooting on oscillation is minimized.

Simulation Procedure for Dynamic SCDS column:

1. Enter the feed stream characteristics

2. Repeat the same procedure as that of the regular SCDS column for defining the specifications and column characteristics.

3. First perform a steady state simulation to make sure that the system is feasible.

4. Choose constant reboiler holdup and constant condenser holdup in the specs  option of the Column menu.
5. Simulate the column in dynamic mode and make sure the specifications are met.

6. Choose variable  reboiler holdup and variable  condenser holdup in the specs  option of the Column menu.
a. Choose Reflux specification as By control valve and enter Distillate rate obtained from previous simulations

b. Choose Bottoms  specification as Liquid bottoms mole rate  and enter Bottoms  rate obtained from previous simulations

7. Choose Valve type as Linear valve with the following characteristics:

a. Critical flow factor 0.98

b. Supply pressure 2.5atm

c. Valve time constant 0.15

d. Valve Av 0.0625

e. Valve Bv –0.25

f. Valve flow coefficient 300

g. Rangeability 10

8. Enter the controller design parameters obtained from MATLAB simulations in Controller
9. Give a set point value for the reflux mole rate (measured variable) and select mole flow rate  as the measured variable  in the Sensor information
10. Rest of the parameters on the reflux control option can be left blank.

11. Simulate the dynamic system with the added controller information.

12. Make adjustments to the tuning parameters as and when necessary.

13. Plot the mole fractions of each component at the top (Distillate) using plot option.

14. Repeat the procedure for 10% change on either side of the steady state values in Feed flow rate and feed composition and plot the distillate mole fractions with time.

15. In each simulation, record the following information:

a. Feed stream conditions used

b. Simulation time and step size

c. Controller tuning parameters used

d. Variation of reboiler and condenser liquid holdup with time

e. Variation of measured variable (molar reflux flow) with time

Most of this information can be obtained by choosing Results on the menu bar and selecting the appropriate options.  

16. Compare the prediction of MATLAB simulations with the results obtained from CHEMCAD simulations

