Aspen Help Session:  Flash Distillation
Welcome to Aspen!  Aspen is one of several PC simulators available in industry today.  This powerful tool is mainly used as a first iteration in the design of actual processes.  In addition, it is widely used to rate and optimize existing designs.  Simulators are gaining popularity in industry today; therefore, every Chemical Engineer in our department should, at some point, be introduced to this type of simulator. Aspen can handle detailed unit operations and can perform economic calculations.  We encourage you to explore Aspen’s capabilities and consider using it for your future classes.  It will help you tremendously in Plant Design when you do your senior project on Aspen.  

In this tutorial, two types of flashes are demonstrated:


a)  P-T flash - Drum pressure and temperature are specified



b)  P-V flash - Pressure and fraction of feed vaporized is specified

To access Aspen:

1. Select Aspen Plus User Interface under Program/Applications. When the Aspen Plus window pops up, select “Blank Simulation”. 

2. At the Connect to Engine Window, under Server Type, select ‘Unix Host’; in the User Info, under Node Name, type ‘Sunblast’.  Enter username (i.e. for account Smith@suntan.eng.usf.edu, enter only “Smith” as the username) and password.  Disregard Working Directory and hit enter.  You will be informed when the connection has been established.  

Note:  In the following tutorial: SLC=Single left-click; SRC=Single right-click.

For each flowsheet simulation, it is necessary to describe the process by designing the flowsheet.  For this simulation, your flowsheet design should resemble Figure 1.
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P-T Flash:
1) Aspen defaults to Flowsheet Simulation.  To design the flowsheet, select the “Separators” tab from the bottom toolbar.  You will be given a choice of separator type;  select the “Flash 2” tab and then choose an icon to represent the flash drum.  Watch for the Aspen descriptions of the icon as you point to it on the menu.  If you SLC on the icon and then press F1, a help file will be displayed regarding the related topic.  Once you have selected the appropriate icon, place the icon on your flowsheet by SLC with the cross-hairs somewhere on the flowsheet background.  SRC to de-select the icon.  If you don’t, you’ll get several identical blocks.

2) Now we need to connect the feed and product streams.  Select ‘Material Streams’ on the left of the toolbar at the bottom.  SLC on the ‘Material’ Stream option.  Aspen will automatically assign feed and product streams to the block.  The red streams are required and blue are optional. As the cross-hairs encounter the arrow, Aspen will provide a description of the stream.  

a) SLC on the stream which Aspen identifies as ‘feed’;  move the mouse to the left to position the arrow for the feed stream. SLC to anchor the arrow.   

b) SLC on the stream which Aspen identifies as ‘Vapor’ and move the mouse to position the output arrow.  SLC to anchor the arrow.  

c) SLC on the stream which Aspen identifies as ‘Liquid’ and repeat the above procedure to anchor the arrow. SRC to release the cross-hairs.  

d) Rename the feed streams and product streams: FEED, VAPOR1, VAPOR2.  SLC on the stream name box.  SRC to get a menu of options for the stream.  Select ‘Rename Stream’ and enter the appropriate name.

e) At any point, you can re-position the streams by SLC on the stream arrow and dragging it to the desired position on the flowsheet.  Select the flash drum and press F1.  Note the help screen that is displayed.  At this point, it would be wise to take a few moments to familiarize yourself with the options available for the streams and flash drum.  Play a little bit – it’s the best way to learn.
3) After completing the connections, press F4 or the ‘N(’ button on the toolbar.  You will be told that flowsheet connectivity is complete.  Choose to continue input.
4) Aspen will automatically take you to the next required input screen. You will notice the Data Browser to the left.  This is a very convenient way to move among the data input/results screens.  The Setup Specifications window should be displayed.  Under the Global tab, enter a title if desired.  This title will print on all of your output.  Aspen has set the default units to English.  For this simulation, leave the units as English; however, you may choose to have the input/results units as English, Metric, or SI (Selecting the arrow will display a list of the options.)   You will note that, as the input is complete for a specific window (or tab), Aspen changes the icon adjacent to the window  and Data Browser name from a red ( to a blue (.  Referring to the Data browser, select Report Options and the Stream tab.  Under ‘Fraction Basis’, select ‘Mole Fractions’ to include mole fractions in the displayed results. 

5) Press F4 or the ‘N(’ button on the toolbar.  The Components Specification window should now be displayed.  Under the Selection tab, specify the flash components.  Enter ‘water’ under the component ID and hit enter.  As you do, Aspen will access its library and display the related type, component name, and formula.  Enter ‘meth’ on the new line displayed for next component ID.  You will note that Aspen does not find this name in its library.  Move over to component name and type ‘meth’.  Aspen will display a listing of every component in its library with this root.  Page down until you find Methanol.  Select and enter.  This was not necessary to select methanol since the entire name could be entered under component ID; however, it illustrates the search procedure when the entire name cannot be entered or the exact Aspen library name is not known. It also really helps when you’re not sure of the correct spelling.  You can also access the library by typing an abbreviated name under component ID and selecting FIND.  

6) Press F4 or the ‘N(’ button on the toolbar and the Properties Specifications window appears.  SLC on the arrow to display a menu of the possible Property Methods (models).   Select NRTL and hit F1 to read about it.  These help screens provide information which will enable you determine which models will be applicable to a specific system under specific conditions. Press F4 or the ‘N(’ button on the toolbar.  Note that the binary parameters for the methanol-water system are automatically provided.   Since we will be using the Aspen default values, press F4 or the ‘N(’ button on the toolbar to continue input and select “Go to next required input step’.  

7) At the Stream Material Input window, enter the Feed stream specifications (note stream name in the window description).  You may, if necessary change the input units adjacent to the input field.

a) T = 180 (F

b) P = 20 psi

c) Change composition to Mole-Frac and enter 0.5 as the composition for both water and methanol since the feed is equimolar.  

d) Total Flow Rate = 100 lbmol/hr 

8) Press F4 or the ‘N(’ button on the toolbar and Block Input window should be displayed.  Note the block name in the window description.  This screen is used to specify the type of flash operation desired.  As you are aware, the flash drum must be operated under conditions that ensure that vapor and liquid coexist within the drum.  In other words, we must be below the bubble temperature and above the dew temperature for a specified pressure.  To ensure that we will satisfy this requirement, we will initially perform a ‘Bubble T’ and ‘Dew T’ calculation at the flash drum pressure of 1 atm.  

a) Dew T:  

i) Pressure = 1 atm (you’ll have to select atm)

ii) Enter Vapor fraction = 1.  Aspen defaults to Temperature and Pressure as the specified parameters.  To specify vapor fraction, display the menu of options by selecting the arrow adjacent to the Temperature field and select Vapor fraction.  Enter 1.  This specifies that all feed exits as saturated vapor.  

iii) Press F4 or the ‘N(’ button on the toolbar.  Aspen will indicate that all input has been completed.  Choose to run the simulation.  A Control Panel will be displayed indicating the status of the calculations.  When complete, select the ‘check results’ icon from the Control Panel toolbar.   Use the ‘>>’ and ‘<<’ to page through the results.  You should confirm that the temperature of the VAPOR1 stream is: 185.0029(F.  This is the Dew T.  Continue paging through the results until you reach the Phase Equilibria tab.  You will note that the composition of the first droplet of vapor formed, xmeth=0.141.  
b) Bubble T:
i) Close the results and the control panel windows.  

ii) From the Data Browser, select Blocks/Input.  

iii) Modify the input to reflect Bubble T conditions at a pressure of 1 atm:  Vapor fraction = 0. 

iv) Press F4 or the ‘N(’ button on the toolbar and re-run the simulation.  
v) Check results:  
(1) Bubble T = 163.6694 (F;  
(2) ymeth = 0.789 for the first vapor formed.

c) General Flash 

i) Close the results and the control panel windows.  

ii) Again select Block/Input from the Data Browser.  Replace Vapor fraction with Temperature by selecting it from the list.  Enter a temperature of 175 (F, between Tdew and Tbubl.  

iii) Press F4 or the ‘N(’ button on the toolbar and re-run the simulation. Check Results:

(1) Total Flow: LIQUID1 = 37.1 lbmol/hr; xmeth = .262

(2) Total Flow: VAPOR1 = 62.9 lbmol/hr; ymeth = .641

P-V Flash:

Close all forms and add another flash drum:

1) Select the “Separators” tab from the bottom toolbar and choose the “Flash 2” tab.  Select an icon to represent the flash drum. Once you have selected the appropriate icon, place the icon on your flowsheet by SLC with the cross-hairs somewhere on the flowsheet background.  SRC to de-select the icon.  

2) Select the LIQUID1 stream:  SLC on the stream – not the stream name;  SRC to see a menu of the options and select “Reconnect Destination”.  Select the red input arrow on the new drum and SLC to connect.

3) Add product arrows to the new drum as you did for the first. Rename the new product streams: VAPOR2 and LIQUID2.  To make it easier to identify the blocks, rename the original drum DRUM1 and the new drum DRUM2.

4) Press F4 or the ‘N(’ button on the toolbar.   This is a P-V flash; thus the pressure and fraction vaporized must be specified.  Specify Flash conditions as:
a) Pressure = 3 atm (watch units);
b) Vapor fraction = .75 
5) Press F4 or the ‘N(’ button on the toolbar and run the simulation.  Compare results:
a) Total Flow: LIQUID2 = 9.32 lbmol/hr;   xmeth = .069

b) Total Flow: VAPOR2 = 27.96 lbmol/hr ; ymeth = .326



Extra Practice:


Here’s another problem you can try out to get more practice with Aspen.  If there is time you may try the problem now and have your TA help with difficulties, or come back later and try it.


One day as your sitting at your desk trying to decide whether to play solitaire or minesweeper (windows at the office only has the lousy games) and your boss comes to you with the following problem:

A 100 lbmol/hr feed stream of approximately 10% methane, 20% ethane and the rest propane at 50 (F and 1 atm is to be fed to a flash drum operating at 50 (F.  It is desired to run the drum at 200 psi and the boss wants to know if this is feasible.  In particular, you must:


1)  Calculate the pressure range that ensures a 2-phase region at that temperature.


2)  If 200 psi is in the 2-phase region find the following:



a)  Exiting compositions (liquid and vapor)



b)  Fraction vaporized



c)  Energy requirements to Flash 100 lbmol/hr feed at 50 (F

Since the feed is non-polar hydrocarbons, the SRK (RK-Soave) model should work well.  Can you confirm, using the Aspen help screen, that this model would be appropriate?  Use this model and compare your dew and bubble P results with the following data from Smith and Van Ness (your Phase & Chem book):  Does SRK appear to be a good model?

Pdew = 126 psi

first liquid composition:
xethane = 0.075 

xpropane = 0.919

Pbub = 385 psi

first vapor composition:
yethane = 0.220  

ypropane = 0.231

At 200 psi you should get the following using the SRK model:

xethane = 0.161

xpropane = 0.810

yethane = 0.291

ypropane = 0.442

Vapor fraction = 0.299  (on Results form)

Duty = -4.81 x 105 BTU/hr 
Note: since the duty is negative we need to cool the flash drum.

Miscellaneous:

Saving Files:  

When saving to the hard drive or floppy, choose ‘Save As’ from the File pulldown menu and select Backup Format.  This creates only one file whereas Quick Restart Format creates several files, wasting disk space.

Creating Report Files:  

To create an extensive report of the work you’ve done, including all form input summaries, stream summaries and other information, select Export from the File pulldown menu.  Then select Report File (.REP).  Type in a name and hit OK.  To see the file, view and print using a file editor such as Notepad or DOS Editor. 

Process Flow Diagrams:  

To print your flowsheet and stream summary together, when the simulation results are displayed, select “Stream Table” from the Materials window. This places the stream summary below the flowsheet.  You can zoom in if you wish to view it.  To print both the flowsheet and stream summary together, make sure nothing is selected and choose Print from the File pulldown. To print only the stream summary, select it with your mouse and then print.  
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