RECYCLE

Problem Statement:

The following flow diagram describes the synthesis of n-octane into 1-octene and hydrogen. The feed conditions and the specifications for each major unit operation are described in the flow diagram.
[image: image1.png]§. CHEMCAD

[recycle3] =18 x|

lFie Edt Vew Fomet EdtFowsheet ThermoPhyscal Speciications Run Results ot Output Sing Toos Window Help RE

] = T e B e N e S i T el 58 =4 ) = e et

®
B =

Bypass Product

Divider
60% Recycled
40% Bypassed

®
®

—{1 "—— 5 2

Feed Mixer
100 kmol/hr Octane 1atm Output Pressure
Temperature 300K L e ———

Pressure fatm Stoichiometric Reactor Flash Column Bottom Liquid

Vapor Fraction 0.5

Isothermal at 300K Prosure Tatm

Conversion 30% w.r.to Octane

L1 | _l_‘

For e, press F1 Cog(463,231), Dev(dsa,2a0) [Sceler 1000 Mode: Smulation [Steady State = T T T

Ahstart]|| (] & © 15 ||[Feremca. | Dy comp... | Rvemurion...| Favahoot ... | Elrecyde_m..| & chinnu .. | BB E ST 1nasem





Perform a steady state simulation of this flow network and report the composition and condition of the all the intermediate, recycle and product streams.

Procedure:

Step 1: Creating the flow sheet

Step 2: Entering the components and formatting engineering units

Step 3: Entering the feed stream composition

Step 4: Entering the mixer specs

Step 5: Entering the reactor specs

Step 6: Entering the flash column specs

Step 7: Entering the divider specs

Step 5: Running the simulation and retrieving the results

Step 1: Creating the flow sheet

Select and click the feed, mixer, stoichiometric reactor, flash, divider and product(2) icons on the workspace. 
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Connect all the unit operations appropriately using Stream. Click once on the S/G icon on the menu bar to switch the simulation mode from Edit Simulation to Run Simulation. Note that one of the streams on the flow sheet is in red, indicating the presence of recylce in the flow sheet.
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Step 2: Entering the components and formatting engineering units

Go to the Thermophysical on the menu bar and click on Components List. Find n-octane, 1-octene and hydrogen from the CHEMCAD components list and add them to the component list. Go to the Format menu and click on Engineering Units and select the desired units for such properties as temperature, pressure etc. Click OK to continue.
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Step 3: Entering the feed stream composition

Double click on the feed stream and enter the feed information (temperature, pressure, total flow rate and component mole fractions) given in the problem statement. Click once on Flash to get the feed stream enthalpy and vapor fraction in feed at the feed conditions.
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Step 4: Entering the mixer specs
Double click on the Mixer. Enter 1atm as the output pressure and click OK.
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Step 5: Entering the reactor specs
Double click on the Stoichiometric Reactor. Under the General Specifications tab, enter the following information.
Specify Thermal Mode:

Select the radio button corresponding to Isothermal and enter 300K in the box provided.

Key Component:

Select N-Octane from the drop box 

Fractional Conversion:

Enter 0.3 in the space provided
Heat of Reaction, Reactor Pressure and Calc. H. of Reac. can all be left blank.

Stoichiometric Coefficients:
Choose option 0, mole base (default) and enter the stoichiometric coefficients corresponding to all the components in the spaces provided as shown in the following figure.
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Click on OK to continue.
Step 6: Entering the flash column specs
Double click on the Flash column. Under the Specifications tab, choose option 1, Specify V/F and P; Calculate T and Heat, as the problem statement contains the information on pressure and vapor fraction.
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Click on OK to continue. 
Step 7: Entering the Divider specs
Double click on the Divider. The specifications given in the problem statement say that 60% of the flow coming into the divider is recycled and 40% is bypassed. 
Choose option 0, Flow ratio, for the split basis. Identify the bypass stream (stream 7 in my case) and recycle stream (stream 6 in my case)  on the flowsheet and enter 0.4 and 0.6 respectively as shown in the figure.
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Click on OK to continue.
Step 8: Running the simulation and retrieving the results:

Now the simulation is ready to be run. Click once on R to run the simulation. Alternatively, one can run the simulation by clicking on Run on the menu bar and selecting Run all. The status of the simulation can be found at the bottom left hand corner of the screen. The message, Recycle calculation has converged, appears if the run is successfully completed. The stream properties can found either by clicking once on the product stream or by clicking once on Results on the menu, selecting Stream Composition and then clicking on All Streams. The results will again be available in a WordPad file.
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Job Name: recycle Date: 10/12/2003 Time: 23:39:41
Stream Wo. 1 2 3 N
Stream Name Feed
Temy K 300.0000%  342.1497 300.0000 342.1497
Pres atm 1.0000+ 1.0000 1.0000 1.0000
Enth MJ/h -24994. -1337.9 -22726. -2229.8
Vapor mole fraction 0.00000 1.0000 0.4299% 1.0000
Total kmol/h 100.0000 56.4632 188.2060 94.1053
Total ka/n 11423.1001 11134272 12336.6384  1855.7119
Total std L m3/h 16.1643 2.7994 19.7000 4.6657
Total std V m3/h 2241.36 1265.55 4218.38 2109.24
Flowrates in kg/h
N-0ctane 11423.1001 663.5677  0460.7344  1103.9795
1-0ctene 0.0000 334.0920  3916.1708 390.1332
Hyarogen 0.0000 95.7476 139.7326 139.5792
Stream Wo. 5 s 7
Stream Name
Temy K 342.1497 3144127 342.1497
Pres atm 1.0000 1.0000 1.0000
Enth MJ/h -18731. -26332. -891.92
Vapor mole fraction 0.00000 0.31676 1.0000
Total kmol/h 94.1007 156.4631 37.6421
Total ka/n 10680.9256  12536.6437 742.2048
Total std L m3/h 15.0343 18.9639 1.8663
Total std V m3/h 2109.14 3506.91 843.70
Flowrates in kg/h
N-0ctane 7354.7544  12086.7625 142.3918
1-0ctene 3326.0177 354.1361 236.0613
Hyarogen 0.1531 95.7452 63,8317
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