Objective:

Dynamic simulation of distillation columns in CHEMCAD

Outline:

Steady state simulation in shortcut column
Steady state simulation in Tower/SCDS column

Dynamic simulation in SCDS Dynamic column

Data Available:

1. Feed flow rate

2. Feed composition

3. Feed temperature and pressure

4. Desired specifications at top and bottom

Common Information:

Prior to all simulations in CHEMCAD, the following tasks must be performed:

1. Select Engineering units

2. Select components from components’ list

3. Draw the flow chart from templates

4. Add feed and product arrows wherever necessary

Shortcut Column:

1. Input Temperature, Pressure, Feed flow rate and composition in feed stream

2.   Enter R/Rmin and product specification in Edit unit op data
3. Simulate and obtain R calculated, Number of trays and feed tray, reboiler and

            condenser heat duties

Tower:

1. Input Temperature, Pressure, Feed flow rate and composition in feed stream

2. Double click on the unit operation.

3. Select condenser type (total condenser) and enter number of trays and feed tray location as the General model parameters
4. In the Specifications tab, enter the given specifications for reboiler and condenser

5. The Convergence and Cost Estimation tabs are optional and can be left blank for our purposes

6. Enter OK
7. Go to Run menu and select convergence. Find the block that gives the option steady state/dynamics (on the bottom left hand side corner).

8. First select steady state and simulate the column similar to the short-cut column.

9. Check the results of the simulations to see if they compare with the short-cut column predictions

10. Now, go to Run menu again and select convergence. This time, pick dynamics.
11. Go to Run menu and click on dynamics to begin the dynamic simulation procedure.

12.  Select the first item, set run time and a new window, Dynamic run time schedule appears. Go to the step1 tab and select run time and step size

13. Use the items, Record streams, Record unit operations, Record process to record necessary information during the simulation.

14. Use the item, Run from initial state to complete the simulation. Plot the necessary information.

SCDS Column:

1. Steps 1 through 6 are the same as those of Tower.

2. In the dialogue box titled Column menu, use the first item Initial condition. Choose steady state continuous process and ignore tray vapor holdup. Choose Variable pressure.

3. Enter column holdup in the dialogue box.
4. Choose constant holdup for reboiler and condenser during the simulations. Select control valve for condenser holdup only during controller design (procedure will be provided for controller design separately).
5. Use the same method as that of Tower to simulate the column at steady state as well as for the dynamic simulation.
Example to be discussed in class:

Feed: 300kmols of 50% Toluene and 50% O-Xylene at 330K and 1.2 atm

Specifications: 88%Toluene and 12%O-Xylene at the top 

Next topic:

Simulation of PID controller using SCDS dynamic column
