Che 477    Cyclohexanone Design Project #6 . Sizing of Equipment

Hysys has limited capability for sizing and costing. It has Utilities for  sizing vessels, packed columns and tray columns.

1. Sizing of Vessels

We will use the vessel utility for sizing the reactor.

Start with last week's completed flowsheet. Go to Tools/Utilities. Add a utility of type vessel sizing.  You will have to associate a unit with this utility. Select Separator and then the CSTR. Now you will be in the Vessel sizing page. Set the L/D ratio to 2.  Add a specification of type diameter from the left column. The default method of sizing in Hysys is to assume 5 min liquid holdup time. However in this case, we already know the volume to be 50 ft3. Hence specify the diameter as 3 ft. Examine its cost. Note the cost for future comparison.

2. Sizing a tray column.

Return to Tools/Utilities menu. Add a Tray sizing utility. Click on Select TS ( Tray Section). Select the A/B separation column and click OK. Now you are in the sizing module.

Click on Add section. Answer Yes to the question on what tray to use. Click on specs Tab. Note tray spacing is specified as 24 in. This is okay. Now select Results Tab. Click on the Geometry button. Note the tray diameter computed by Hysys.

3. Sizing a packed column.

Return to Tools/Utilities menu. Select TS. Choose the Waste separation column. Click on Add section. You will be notified by Hysys that the estimated diameter is less than 1 ft and to use a packed column. Click on specs tab. Change option to packed.  Click on internals tab. Select packing type as 5/8 metallic Pall rings. Note HETP.( Height Equivalent to a Theoretical Plate). Go to Results tab. Click on geometry. Note diameter of column.

Other results you will need to complete the sizing homework.

1. To size the column you will need to note the following:

a. Maximum Vapor flow in column. Compare the flow rate of the vapor leaving the reboiler and the vapor leaving the top of the column. ( You must be in column environment to be able to see this). Note the higher of the two. We will use that flow to size the column. Also note the density of the vapor stream.

b. Note the reboiler and condenser duty.  Also note the reboiler temperature and condenser temperature.

c. To size the reflux accumulator and reflux pump you will need to note the reflux flow rate and the density of the reflux. 

2. To size the waste separation column you will need to note the reboiler duty, vapor flow and vapor density.

The remaining information you need can be found in the stream summary table you generated.

No separate report is required for this workshop. You will need this workshop to complete your homework for next week.

