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.
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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 

Step 3: Formatting Engineering Units 

Step 4: Entering the feed stream composition

Step 5: Entering the mixer specs

Step 6: Entering the reactor specs

Step 7: Entering the flash column specs

Step 8: Entering the divider specs

Step 9: 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. Right click on each unit and click on Edit ID to change the unit numbers to 3 digit numbers. 
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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.

[image: image3.png]CHEMCAD 5.5.0 - [C:\CC5DATAVF lowsheetwithrecycle\Flowsheetwithrecycle.ccx]
TIFie Edt Vew Fomat Mode Thermorhysical Specfications Run Resuts ot Oufput Sting Took Window Hep BE]

Dl - [o]e] 8 Blalalayx: [Simiaton =] k|71t =| R3[| ]| m|e] 1B |

« R |

For Help, press F1 Logic(433,731), Dev(127,566) [Scale: 1,000 [ode: Simulation_ Steady State i





Step 2: Entering the Components
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.
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Once OK is pressed the thermodynamics wizard will pop up. If the thermodynamics model to be used is not known, than input the temperature and pressure range for which the system shall be run, and press OK. 
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If the thermodynamic model to be used is known, press OK, and input the correct thermodynamic model on the following screen.
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3. Formatting Engineering Units

Go to the Format menu and click on Engineering Units and select the desired units for such properties as temperature, pressure etc. Or if all units are SI, click on the SI units tab. Click OK to continue.
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Step 4: 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 5: Entering the mixer specs

Double click on the Mixer. Enter 1atm as the output pressure and click OK.
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Step 6: 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. are all left blank and the system can be left as ideal gas state.

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. The reactant N-Octane is entered as a negative number and the products Hydrogen and 1-Octene are entered positive.
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Step 7: 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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The cost estimation tab can be ignored, press OK. 

Step 8: 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 2) and recycle stream (stream 2) on the flowsheet and enter 0.4 and 0.6 respectively as shown in the figure.
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Step 9: 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. Note: Recycle calculations can be tricky and convergence may not always be obtained from running the system a single time. Simply press the run button multiple times until convergence is obtained. If flow streams are not changing the system may not be set up correctly. 

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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CHEMCAD 5.5.0
Job name: Flowshestwithrecycle Date: 12/13/2006 Time: 16:12:35

stream No. 1 2 3 4
Stream Name

Temp K 300.0000%  341.5676 313.7780 300.0000
Pres atm 1.0000% 10000 10000 1,0000
Enth Mi/h 24974, -1331.0 26305, 25713
vapor mole fraction 0.00000 1.0000 0.31760 043088
Total kmol/h 100.0000 554517 156.4528 188.1724
Total kg/h 1132311001 1103.4581  12526.8977  12526.8015
Total std L m3/h 16.1643 27873 18,0521 19,6876
Total std v mi/h 2241.36 1265.29 3506.68 2176
Flowrates in kg/h

Hydrogen 0.0000 95.9035 95.8995 159.8400
N-octane 114231001 654.5850 120778953 454, 5268
1-octene 06000 352.9606 3531024 3012.5243

stream No. 5 6 7
Stream Name

Temp K 341.5676 341.5676 341.5676
Pres atm 10000 1.0000 1.0000
Enth Mi/h -2318.4 857,36 18750
vapor mole fraction 10000 1.0000 0.00000
Total kmol/h 04,0862 37.6345 94086:
Total kg/h 1830. 0085 735.6393  10687.7924
Total std L m3/h 16456 18582 15,0421
Total std v mi/h 2108.82 8353 2108, 81
Flowrates in kg/h

Hydrogen 159.8302 63.9357 0.0008
N-octane 100019765 43613006 7363.5459
1-octene 388.2827 2353131 3324.2418
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