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Problem Statement:

A 100 kmol/hr stream of benzene at room temperature (298 K) is fed to a heat exchanger
at atmospheric pressure. A 100 kmol/hr steam at 398 K, also at atmospheric pressure, is
used to heat up the liquid benzene to 350 K prior to sending it in to a reactor. Due to the
piping, there is a 0.08 atm pressure drop on both the benzene and steam product lines.

Set up a heat exchanger simulation in CHEMCAD and report the product stream
temperatures and vapor fractions, heat duty of the heat exchanger and the LMTD (Log
Mean Temperature Difference) for this heat exchange.

Procedure:

Step 1: Creating the flow sheet

Step 2: Entering the components and engineering units
Step 3: Entering the composition of feed stream

Step 4: Entering the heat exchanger specs

Step 5: Running the simulation and retrieving the results

Step 1: Creating the flow sheet

Go to new on the File menu and save the blank simulation. Right click on Heat
exchanger on the CHEMCAD palette and select a heat exchanger with two inlet streams
and two outlet streams. Click once on simulation window to paste it. Click on the feed
icon on the palette and paste it on the workspace. Similarly, click on the product icon and
place it on the workspace (for the vertical feed and product icons, one can right click on
the feed/product icons and select the appropriate icons). After making sure that all the
necessary icons are placed on the workspace, they can be connected by using stream.
CHEMCAD automatically assigns numbers to streams and unit operations the order in
which they are placed on the workspace. After completing the flow sheet, click once in
the S/G icon found on the menu bar so that the simulation is changed from edit mode to
run mode. The same icon can be used to toggle between these two simulation modes.
Alternatively, one can toggle between Edit Flowsheet and Run Simulation on the menu
bar to achieve the same.
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Step 2: Entering the components and engineering units

Go to the Thermophysical on the menu bar and click on Components List. Find benzene
and water 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 composition of feed stream

Double click on the feed streams and enter the feed information (temperature, pressure
and total flow rate) given in the problem statement. Click once on Flash to get the feed

stream enthalpy and vapor fraction in feed at the feed conditions.

£ CHEMCAD 5.3.0 - [heat_exchanger.ccx]
™| File Edit Wiew Format  Edit Flowshest  ThermoPhysical Spedifications  Run Results

Flat  Output  Sizing  Tools

18] ]
18]

o] == L = e W= T K e e L e e < e = = o el |

»
ki sRE HiSRE UM 03:04 aM

Edit Streams
I Flash | Comp List |
Stream Ho. 1
Stream Mame Feed_cold
Temp K 298
Pres atm 1
“apor Fraction o
Erthalpy MJh 4946.254
Tatal flow: 100
Total flaw unit kmolh
Comp unit kmolh
Wfiister 0
Benzene 100
14| |
|Exit Dialog L lLogic(z42,294), Deviz42,294)

gl start |J {FECHEMCAD 5.3.0 - [heat... heat_&xthanger.duc-M\...|

|Scale: 1,000 [Made: Simulation

of

W B z04am



i CHEMCAD 5.3.0 - [heat_exchanger.ccx] -|ﬂ|5|
™| File Edit Wiew Format Edit Flowsheet ThermoPhysical Specfications Run Results Plob Output  Sizing  Tools  Window Help |5 x|

o] == L = e W= T K e e L e e < e = = o el |

Edit Streams

x|

Flash Comp List Cancel oK |

I Stream Ho. 2
Stream Name Feed_hot o

Temp H 398
Pres stm 1
“apor Fraction il
Enthalpy MJih -23550.29
Tatal flow 100

Total flow unit kmalt
Comp unit kmolh
ater 100
Benzens 0

of
Kl | v

[Exit Dialog 1 [Logic(305, 416), Devi30s,416) [Scale: 1,000 [Mods: Simulation  [Steady State KisrkHSRE | [wom | [0m:04am
i#start |J 4B CHEMCAD 5.3.0 - [heat... B]heat_exchanger.doc - Mi... | Wl sosan

Step 4: Entering the SCDS Column specs
Double click on the Heat exchanger.

Calculation Modes:

These three modes can be left to the default settings and the reader is encouraged to learn
more about other options for the calculation modes by clicking on Help button located on
the bottom left corner.

Pressure drops:
Enter the value ‘0.08’ for the pressure drop in both the streams, as given in the problem
statement.

Enter one specification only:
One can enter value for any one of the specifications listed in this field. From the
problem statement, it can be seen that the requirement for this particular heat exchanger



is a 350 K temperature for the benzene stream. Enter ‘350’ in the box next to the stream
number corresponding to the benzene product.

Note:
Miscellaneous settings and Cost estimations fields are optional and can be left blank, as
pertinent information is not provided in the problem statement.

Click on Ok to continue.
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Step 5: Running the simulation and retrieving the results

After entering the available information on the workspace as described in the previous
steps, one can run the simulation by clicking on R on the menu bar. 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, Run Finished appears in this place if the run is successfully completed. To view
the product stream properties, one can either double click on the individual product
streams or by clicking Results on the menu bar and selecting Stream Compositions and
further selecting All Streams. The results obtained from the latter method will be in a
WordPad file.
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Stream Ho. 1 2 3 4

Stream Hame Feed cold Feed hot Product cold Product_hot

Temp K 298.0000% 398.0000% 350.0000 370.8258

Pres atm 1.0000% 1.0000+ 0.9200 0.9200

Enth MJIfh 4946.3 -23880. 5632.7 -24567.

VYapor mole fraction 0.00000 1.0000 0.00000 0.85557

Total kmol/fh 100.0000 100.0000 100.0000 100.0000

Total kgfh 7811. 4001 1801.5000 7811.4001 1801. 5000

Total std L m3/h 8.8339 1.8018 8.8339 1.8018

Total std ¥ m3/h 2241.36 2241.36 2241.36 2241.36

Flowrates in kg/h

Water 0.0000 1801.35000 0.0000 1801.5000

Benzene 7811.4001 0.0000 7811.4001 0.0000
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All the results associated with the heat exchanger can be found by clicking on Results
menu and selecting Unit Op’s and then the heat exchanger. The results will then be
available in a WordPad file.
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Heat Exchanger Summary

E¢gquip. Ho. 1
Hame

Pressure drop 1 atm 0.0800
Pressure drop 2 atm 0.0800
T Out Str 1 K 350.0000
Calc Ht Duty MI/h 686.4331
LMID {End points) K 59.5530
ILMTID Corr Factor 1.0000
Strl Pout atm 0.9200
Str2 Pout atm 0.9200

For Help, press F1
@start”J AR CHEMZAD 5.5.0 - [heat_ .. |

heat_exchanger.doc - Mi... ” heat_exchanger5.doc ...




