Introduction to ASPEN Simulation

Bubble Point, Dew Point and Flash Calculations
Robert P. Hesketh
Chemical Engineering, Rowan University (Revised 3/17/09)

In this exercise you will simulate several flash processes and calculate bubble and dew point temperatures for a
process stream using a chemical process simulation package from Aspentech. This tutorial is designed for new
users of ASPEN

Instructional Objectives

1. Change the default set of units
Select chemical species
Use the Peng-Robinson Thermodynamics package.

2.
3.
4. Install a simple flash drum separator
5.

Specify input stream variables of temperature, pressure, flowrate and composition.

This program is used by industry to design and simulate process plants such as oil and gas refineries, chemical and
pharmaceuticals production facilities. According to their website*

e 800 Universities worldwide

e 32 of the top 32 petroleum companies

e 50 of the top 50 chemical companies

e 19 of the top 20 pharmaceutical companies

e 17 of the top 20 engineering & construction companies

For more information on Aspentech go to http://www.aspentech.com

The overall process for this simulation is to

Setup the system of units that will be used in the simulation (you will use a modified metric system)

Select Chemical Components: i-Pentane, n-Pentane, and n-Hexane.

Select a thermodynamics package that describes the physical and chemical properties of the chosen chemicals —
Peng-Robinson Equation of State.

Select the unit operations (Flash Drum Separator)

Define all required inputs and 2 variables in the drum.

Run the program and examine the results

Rowan University has a license to run Aspen Plus 2006 — aspenONE.

! Aspentech Website, http://www.aspentech.com/corporate/university/index.cfm
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Procedure to Create a Flash Separation Model:

1. Start Aspen Plus User Interface by going through the start menu, Chemical Engineering, AspenTech,
Asép;n Engineering Suite, Aspen Plus 2006, Aspen Plus User Interface

[ Network Applications

(@ Network Applications (Currently NOT available)

el
(Ui=icElEY

Russell, Michael 1,

) Accessories
Inkernet Software
Jpr — Media Software

LaMarea, Conce Microsoft Offics fispen Batch Plus 2006

Multimedia Design » CapCost Aspen Custom Modeler 2006

(R 1nternet Netwark Associates » COMSOL 34 Aspen Dynamics 2006

Le Internet Explorer Sassafras K2 r Control Station v3.5 Aspen Hi-Net 2006

:J‘ E-mail Startup » Ecainvent aspen HYSYS 2006
ZENworks Desktop Management » Interactive Chemical Process Principles #Aspen Iarus 2006

1 Files and Settings Try| € Internet Explorer Polymath Software » aspen OLL 2006
Wizard (& windows Media Player scfinder Scholar 2007 Aspen Plus Redgistry Fix Utility fi Aspe >

@ Windows Media Play Adobe » SimaPro 7.1 Multi user #spen Plus Simulation Engine:
Autodesk » SIMSCI W aspen In!

e- Mozilla Firefox Catalyst Control Center 3 STATGRAPHICS Plus 5.1 Aspen Plus User lnt

Chemical Engineering SuperPro Designer 6.0 fispen Properties Database Manager
adobe Acrobat 8 ELEH P 9 pen Prop o

# 7 Professional ¢ Civil Engineering

¢ Electrical Enginesring

Aspen Properties Database Selector

B3 Configuration Editor for User Models

&8 Detherm Server Setup Uity

E Intervideo WinDVD Mathsmatics Select Compiler For Aspen Flus
¢ Mechanical Enginsering

AllPrograms B QuickTime:

f @| Sht D

2. Create a new simulation using a blank simulation and server type Local PC

Aspen Plus Startup ]| connect to Engine &|
Create a Mew Simulation U sing

o8 Choose
@ ) Template Blank Uszer Info

Simulation Noderame: | | / Choose OK
é’? (O Open an Existing Simulation

User name : | |
More Files...

Server type :

Pazsword : | /T

E:%PrinciplesChemProcllsLabs\lash simulation, apw ‘\wWorking directary -
B-AHeskethDiive\CourseshFiinciplesChemPraci\Labs\lash 4 st - | |
C:\Documents and Settingzsall Uzerssdpplication D atatbspe

¢ | IS [ 5ave as Default Cornection

ok | [ et ] [ Heb [ 0K l‘r Exit ][ Help ]

3. One way to proceed through the setup screens is to click
the start and you will get the following summary of steps:

Flowsheet Definition

to take you to next action. Do this at

The first step in a Flowsheet simulation is ko define your process flowsheet connectivity by placing your unit operations ¢blocks) and their connecting streams,

To define a process flowsheet block, select a model from the Model Library and insert it inko the workspace,
To define a process stream, select Streams from the Model Library and click to establish each end of the stream connection on the available inlet and outlet locations of the existing blocks.
To connect a feed stream, click one end ko an empty space in the workspace, and click the other end on an inlet location of an existing block,

To connect a product stream, click one end to an outlet location of an existing block, and click the other end on an empty area in the workspace,
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4. Choose Data, Setup from the main menu or use 5"“"1[ da=ifleRiie sean =
Browser from the eyeglass icon, and select Setup. | -

Data

G N>

& B [ Properties
— Flowsheet -
[ |Il Grig  Streams jo' :I

Blocks

Ukilities
Reacti
‘ergence

Flowsheeting Options
Wodel Analysis Tools
EO Configuration

Results Summary

Eyeglass d
Icon .

Results. ., Crl+R
Custom Stream Results, ., Chrl+C
Stream Results... Crl+D

Data Browser. .. F3

.Aspen Plus - Simulation 1 - [Data Browser]
T Fle Edit View Data Tools Run Plot Library Window Help

Data Setup \Dgu ] mle] | E-vimls<le] vl @ o[« = @ @ o)

== g PV T g T AR 1)
BE T = elo] o= »] sl wl

M setup
&) Comporents
----- %] Froperties
&| Flowsheet
Streams
Utiities
Blocks
Reactions

=l
|
4
&
|
~{¥ Convergence
&
= |
o™
]

Flowsheeting Options
Mode! Analysis Tools
EO Configuration
Results Summary

5. We will now define a unique unit set that is in the metric system with units of Temperature of
Celsius. Go to Setup, Units-Sets and then press the New... button.

Shaulation ) : Aspan Pius 2006 - aspanDHE

s

KRRECEODCCRE
i
i

EE
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6. Choose Sl and C for Celsius. You can always go back and adjust the units to what you would like
them to be.

Setup Units Sets LS-1 - Data Brawser (=
o us =S = v » @ 2 ¥ SI
EE DD VStandaed| Heol | T | Concenbabion | | Mocolrnon
& Spedfications
& werndstion Optore [ 51
o Shaman Clin )
# ] Substresms — —__
@ <osting Cptons Sinach
£ Stream Price
= et
g Pl et C
& rer Mo How: w
s Mol flowr. -
& usa z
0 Carstom Lirdks. s b
@ Regort Optiors Flowe. ¥
- Companents Fhax -
# Froperties. Mass e ]

EO Cordigprstion
Tt Summary
Erymamic Configuration

EEECCRODC DRkl
i
:

B R

St Conglete.

on.

7. Go back to Specifications and give this tutorial a title and add a descripti

Setup Specifications - Data Browser Specifications - Data Browsar =) IZ
@ Soectee Hl=E v == o w3 O 3 N & ¥ ~ @k o= ~ ¥ O 3 N & ¥
= G sewn Siilobal| Deserption | Atcourting | Disgastcs | w VGkbd Descaiption | Atcourting | Disgrastcs |
 Specilicatives.  Specilicatives.
@) smutaton Optiors. ) Smudstion Cpers Decerption
g Strnam ez e P Tl 3 Strnam ez In this tuterial yeu vill devermine the bubble and dev puies of
B Sbiresns T | Siobal velingy B Sbiresns s mizcurs uring a flash drm reparace
& Conting Cicrs. & Conting Cicrs.
[ Strnom Price Ingideta UST  w|  Funnpe h [ Strnom Price
S04 UnktsSels Outpdseslls. |US1 e Ingud ok ~ S04 UnktsSels
g o e 3 g o
st Flowr bagix: ~ & =
g L Aambier presmre: v g L
& Custom ks = & Custom ks
[r— EE— [r—
) ?m-:h . ik phasee: ~ ] ?m-:h ™
Wl Properes Fire s - Wl Properes
% L) Fowshee: % L) Fowshee:
] Sress ] Sress
0 Leities 0 Leities
L Boss L Boss
& ] Reactions & ] Reactions
W) Converpsne # [ Comerpance
% ) Fumebmstin Cplicrn % ) Fumebmstin Cplicrn
6 ] Modsl anatyss Tooks § ] Mol Anadyss Tooks
® 3 EOConfigurstion ® 3 EOConfigurstion
b N Resuts Sunary b N Resuts Sunary
# (U] Dynaenc Cordiguation # (U] Dynaenc Cordiguation . .
ol 10 0psbs o st Dl of Wt secet Fle. S Help, rumbed of Inas of teot. 1o be pinted 8t the beginning of the 1epor e, Use Copy nd Pace bom the.
0 puldon e s i bt
gut Comgiste gut Comgiste
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8.

Before proceeding, move to Report Options where you can specify the information that will be
printed in a final report. Under the Stream tab, select both mole and mass in the flow basis field as
well as the fraction basis field. Close the Setup section by pressing the dash in the box next to setup.

. Simulation 1 - Aspen Plus 200

. Simulation 1 - Aspen Plus 2006 - aspenONE - [Setup Report Options - Data Browser]

Tl Hle Edt View Data Iools Run Plot Library Window Help

Stream Tab

@  Specifications
@ Smulation Options
@ Stream Class
£ Substreams
.

Y Flow basis

Generate a standard stisam rsport
ltems to be included in stream report

Fraction hasis

Flow Basis:

=] BB K A4S e N W B2 H | eC
& e 2B

@ Fiepot Options. | B[ 2 E &l > N>

=[] Setup & Hpnpmll‘ Elowsheet ]‘ El ";Jsueam} Fioperty 1 B0 I

Includs stream descriptions

Stream fomat:

] streamPrice ™ 7] Mole TFE:
" Fle Edit Wiew Data Tools Run £ Units-Sets
- . M 0 I e & M ass @ Custom Lrits Mass: Mass @) Standard (80 column]
= (= & _~& Btions [stdligvoume  []Stdligvaume O Wide (132 column]
Z—Tomponents
F & Specifications [¥] Sort streams alpharumericaly
F t. / El Speufcten Comporents with zero flow or fraction
= | —ta rac Ion () Light-End Properties
I @ Report Dptians Ml=IES i ) pebo chermenen [Include Stizams| (Exclude Streams| [ Prapeny Sets | [Component Atributes|
S Basis: Mole T Pasudocompensnts

=) Attr-Comps l
] Henry Comps
) Mpisture Comps

SteamNames | [ BaichOperain | [ Supplementary Stream |

Specifications
irulation Options

& Mass

File Edit View Data Tools Run Plot Library Window Help

el [<tl«] ]| ] |

Zosting Cptions
Stream Price
Units-Sets
Custarn Urits
Report Options
Zomponents

& Specifications

|u] =] =l =] @l

Close by pressing the
dash

3 elo] 1] sl w)

‘0 Report Options

=1 B

—-¥ Setup General ] Flawshest ]JEIUck JSlleam] Property ] ADA I
@ Spedfications
@ simulation Options [w Generate a standard stream repart ¥ Include stream descriptions
@) Stream Class
#--£]  Substreams Iterns to be included in stream report
=3 Units-Sets Flow basis Fraction bazis Stream format
G =i v Mole W Mol TFF: -
@ vET —
& s W ass v Mass (* Standard (B0 columi)
Custom Units [~ Stdligwolume | | I Stdligvolume | | Wide [132 column)
@) Report Options
W) Components ¥ Sort streams alphanumerically
= . [¥ Components with zera flow or fraction
# - g Properties
# @] Flowsheet Include Streams| Exclude Streams| Property Sets | Eomnomemt#ttrlbutes|
(] Streams
ities
Utiliti
lo ream Mames atch Operation upplementary Stream
Elocks Sh M Batch Operati Suppl tary St
#-[] Reactions
+ m Convergence Fieport companent mass flows,
#-[[7] Flowsheeting Options

9. Click to take you to next Input step. Using the Next button will help guide you to each step that
needs to be performed.

[l simulation 1 - Aspen Plus 2006 - aspenONE - [Compenents Specifications - Data Browser]

10. If you didn’t click next then, choose the [0
Components option in the data browser |[Loa “amw momm o e T W e =
window to start adding chemical components, B s
and select Specifications. B €

v ) whe = [= ion| Peiileum |
= Gl Conporents
w Spreifications
[ AssayBleed

< | ~(2 O N

Databarks |

@ Spechessions

Diefine conporents

s _— | Comporentin | Tiee

% [0 Pt L [
Peeudocompornents.
Aty Comps

L Henry Comos
Mumture Comgs.
UNIFAC Croups

£ Conp-Grogs

& compists

# [ Folymers
Altr-Sealeng

Propesties

Flowsheet

e [

Udtins

Bocks

Reactions

Conmergence

Flovrhwesting Optiors.

[ Marded sinabrds Tnnks -

e trguk Incomplete:

Fid | [[Decwizmd | [User Detned | [[Pecrter | [ Fiaview |

. erher evthes o Foimda. Sew Help.

CORCOCUER

e ‘anmm 10 11 sl ave o b
5

* | Sepmstoes | | Coksne | Reastes | Provous Changee | Margudators | Sobds | Us % ¢
o (B . 4-F). |
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STREAMS [ Fepk SSpit

For b, press FI il .AspenTechinspen Flus 200G L) Flowsheet Mot Complete
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11. Next select the chemicals for your reaction . om.. et raax L D]
system. Use the Find button to search for the o=m BB R Eauda e T k=T Y E000 @
components for this problem: i-Pentane, n- mm ;’E - —

Pentane, and n-Hexane. Select your component |3z — = [Fotectin] Pk | Vot | b |
from the list, and then Add it. When finished, S S B 7 e e e
close the Components section. el || i e e S
el ORI g
Close by pressing the
dash s
. Ko I ES Dudbark '":"‘I"m o | Solds | Lpdb
After pressing the Add button the s B ARn e
chemical appears it appears here Eema S G

Hatel

After adding all 3 chemical

3 LOIF TH PPN
€

e heured : 101

species press the Close button

12. After adding all 3 press the Close button and you should see all of the chemical components

B Simulation 1 - Aspen Plus 2006 - aspenONE - [Components Specifications - Data Browser]

EEX

:|E|Ie Edit Wiew Data Tools Run  Plotb  Library window Help -8 x
OD=EH BE K (L7 H s N M B H e &
& -.@
&) Specifications v |E‘ b= <Al v > [ N>
¥ Ssetup e’ JSeIecliun] F‘etroleum] Nonconventional } Databanks}
=¥ Components
&) Specifications Define components
:E_\l ﬁsi‘:yéﬁr:‘d ; Camponent [D Type Component name Fomula
(7 Light-End Properties —— - - -
£ Petro Characterization 2-MET-01 2-METHYL-BUTANCEH12-2
() Pseudocomponents M-PEN-07 H-PEMTANE C5H12
() Atbr-Comps N-HEx-01 N-HE<ANE CEH14-1
£ Henry Comps
() Maisture Comps *
() UNIFAC Groups
£ Comp-Groups
¥ comp-Lists
£ Polymers
(Z) Attr-Scaling
& Properties
& Flowsheet
=] Str.e‘.ams Find ] [E\ecw’lzard] [UserDehnedl [ Rearder ] [ Review
£ Utiities
] Blocks -
{1 Reactions
(] Convergence
{1 Flowsheeting Options
-5 Model nalvsis Tnnls b
Input Complete
|R‘ Mixels}'SpIillelS] Separatars ] Heat Exchangers Calurnns ] Reactars Pressure Changers Manipulators } Solids ] Usie ¥
- - t ]v
Material v{ D 4 ’
STREAMS Mixer FS5plit SSplit
For Help, press F1 ... AspenTechiAspen Plus 2006 UM Flowsheet Mok Camplste
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13. The Databanks tab shows the preferred databanks from which Aspen will draw physical and
thermodynamic properties. For most cases, we will use the default selection.

W simulation 1 - Aspen Plus 2006 - aspenONE - [Components Specifications - Data Browser] ‘
: File Edit Wiew Data Tools Run Elot Library Window Help (=1 4
= BB W (hy s d e N E " EE HeOoo @&
@ B
@ Specifcations MI=1E= & <« v| > [ N>
@ specifications ~ JSeleclion] Petroleum MNonconwentional D atabanks
{1 Assay/Blend
() Light-End Properties
t_l Petro Characterization Pure component databanks and the search order
() Pseudocomponents Available databanks: Selected databanks
() Attr-Comps INITIATO -~ PURE20
£ Henry Comps POLYMER AQUEDUS
o) Mattare o PURETS ORGANIC
() UNIFAC Groups PURE1Z
£ Comp-Groups PURET1 J
4 Comp-Lists PURETD
] Polymers PURES3 J
— FUREBSE
() Atr-5caling ETHYLENE
E-(g) Froperties AQUEz
@ Specfications ASPEMPCD 4
[ Property Methods
(1 Estimation
[ Molecular Struckure
£ Parameters
£ Dats
£ Analysis
£ Propsets D atabank name. Enter the names of databanks to be searched for component properties. Help for usage
£ Advanced
£ CAPF-OPFN Parkanes A
Tnput Complete
Le Mixelsi‘jplillelsl Separators | HeatExchangers | Columns | Reactors | PressureChangers | Maripulators | Solids | Us € *
Material T M M M }
STREAMS Miner FSplit 55 plit
Far Help, press F1 Cil...AspenTechiAspen Plus 2006 MU Flowsheet Mot Complete

14. Next, select as base method for system properties, by selecting Properties, Specifications. Since
these compounds are hydrocarbons, use the Peng-Robinson thermodynamics package by selecting

PENG-ROB under the Base method tab.

This is an equation of state that is excellent for

hydrocarbon components. You will learn more about this in your chemical thermodynamics classes.
Close the Properties section and the Data Browser (and all other windows) revealing the blank

Process Flow Window.

W simulation 1 - Aspen Plus 2006 - aspenONE - [Properties Specifications - Data Browser]

: Eile Edit Wew Data Tools Run Plot Library Window Help -G X
D& BE K jdr&me-da N E g B He®@Od &
&l 5 B
@ Specifications v @3 LC] << | al v > [ N>
@ Snecifications | GElnhalw Flowsheet Sections Referenced ]
[ AssayfBlend
C) Light-End Properties Property methods & models Property method:
|‘:| Petra Characterization Frocess type: K a D
() Pseudocamponents -
() Attr-Comps Base methad: - [ Modify property models
Henry Comps Henmy components; |BK10
l:c_‘wl Maiskure Comy CHADSEA
o io| ELECNATL
() UNIFAC Groups Petroleurn calculatio DEat
£ Comp-Groups Free-water method: |MRTL
Comp-Lists i
% Palymers wiater solubility: P?EYKNRTL f
O wr-seaing st PENG-ROB stands for Peng
B [&] Properties : SRE .
@ Specifications ety I STEAMMES R0b|nson
{1 Property Methods [#] Use true-compa UNIFAC
N wALSON
[ Estimation \ILS-GLR
£ Molecular Structure UNIQUAC
[ Parameters
[ Data
1 Analysis I 7
£ Propsets Peng-Robinson equation of state.
£ Advanced
1 CAPF-0PFM Parkanes b

Required Input Incomplete

| 4 | Mixers/Splitters l Separators 1 Heat Exchangers | Columns | Reactors Pressure Changers Manipulators 1 Solids 1 Wy
Material T e h h }
TREAM: Miner F&iplit S5plit
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15. You are now ready to setup your flowsheet. You should see the blank Process Flow
Window. You will now create a flash simulation by adding the equipment that will separate

a vapor and a liquid. This equipment is

called a flash drum. Click on the separator : Mivers/Gpliters  Separators | Heat Exchangers | Columns | Fieact

tab and you will see a number of
separators.

Sep2

Click Separator Tab

/
Click once on /
Flash2 and release

16. Click with the left mouse button on Flash Drum 2 and
then release the left mouse button. Next move cursor onto
the Process Flow Window and then press left mouse
button only once. Select the arrow in the very left corner
of the model library taskbar.

[ simulation 1 - Aspen Plus 2006 - aspenONE
fle B Pow [(ota [ooh Hun Foesbost Lipary Widow Hely

Dl S @\ ¥ HDaasde v 0 " =
B oy

PR [7tlom 01~ o S B (ko0 g

Move cursor to PFD section \
(you will see a black cross)

To finish adding equipment X i s | st | | | P
press this arrow e - Q - Q Q. 8 - @ - ?‘
For He G\, AspenTechiispsn Phus 2006 HUH Flowsheet Mot Complete
. B . B Pl Cde mlrools Run :Ivm‘eelc Lbrary Window Hel
17. To see a larger image go to the view menu and adjust the size. |[°% .0 Fau<e w | d

Pan will center the drum in the pfd.

| o Mool Lbwary Fio
Cortrel Parel "
s

Page Dreak review  F2

Cusrent Section Crly AEeFLL
PFD Mode

v ool Dk Clirl et
v Annatation CralaL
» DUE Dbjects CIraReF

Input Summary Cirkeikel
Hitery CirlbaleH
Auapert Crkak+f
Sehve Reports

18. Rename the separator using a descriptive name by right clicking and selecting Rename

Block.

Input %]

Enter the Block 1D
|DHUM |

[ Ok, ] [ Cancel ]
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19. To add feed and effluent streams, use the Model Library to select the Material STREAMS
tab in the lower left-hand corner and click once. This will allow you to place multiple
streams as needed. Move the cursor, now a crosshair, onto the process flowsheet. Notice that
ports on the flash drum are either red or blue. Ports that must have at least one stream
connected are shown in red. Other optional ports are shown in blue. If you position the
mouse over a displayed port, the arrow is highlighted and a text box with the description of
the port appears. Click once, drag the cursor to connect the first stream to the feed port of
your vessel (shown in red) and click again. You have just created stream 1.

@ lash simulation.apw - Aspen Plus 2006 - aspenONE E”E‘rz|
File Edit VYiew Data Tools Run Flowsheet Library Window Help
DEE SR @B W 49 & %54 a N TE 14 Be H @O0 &
B .|
Fo I+ Gid o1 v NGNS E

Vapor Required

2. Click and release
the left mouse

DR

button on to the Feed Required
left of the feed N
port marked with Liquid Required
a red arrow.
3. Click next on the red arrow. <« | Water Decant for
This attaches it to the vessel. Free water only —
Do not use
4. When finished adding streams
< click on this arrow >
4 Mixers!SpIillEISI Separators ] Heat Exchangers T T e [T TETSUIE Cramngers T TarpoErrs— o s ¢ ¥
—{r= R .
Mo ™ 1. Click once Material
STREAMS tiner FSplit S5plit Stl’eam When flnlshed
For Help, press F1 . ) .. Flawsheet Mot Complete

bam
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20. Add two outlet streams to the flash drum in

a similar way.

Stream.

21.

(To modify your stream
connections, select the small arrow, right
click on the stream in question as select
Reconnect Source or Reconnect Destination.
Rename streams by right clicking on them
so that you have a Feed, Vapor and Liquid

Specify the conditions of the feed stream (Double

click on the stream or right click on it and then
The inlet pressure is P= 1 atm,

choose input).

T=40°C, and the Feed stream total flowrate is
1 kmol/hr

Ml Stream FEED (MATERIAL) Input - Data Browser

v @[ [ver

= >

%5
Al

Setup

Componenks

Properties
Flowsheet
Streams

Input

Results

EOQ Variables

Custom Stream Result

Input

Heurves
Drynamic

Block Options
Results

EOQ Variables
EC Input

Spec Groups
Parts

Stream Results
Custom Stream Result

e

| =

~

v

Species Mole Fraction
I-pentane 0.15
n-pentane 0.3
n-hexane 0.55
v & << |l v > [ N>
/Specifications| Flash Options | | | E0Optors | 4 ¥
Substream name:
State variables Composition
| Temperature ~ | Male-Frac ~ |
Iw—“[:—v Component Walug
[T i N -1
N-FEN-01 0.3
M ¥ s
Total flov: Maole v
mal/hr v
Total: |1
Lets pou type the stream pressure.
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22.

Now specify 2 variables for the flash drum. One of these variables will be the pressure in

the drum which is at 1 atm. To do this either double click on the drum or press the
button. For your first calculation you would like to determine the bubble point temperature
at 1 atm. To do this you will set one of the 2 specification to give a vapor fraction is 0.0.
Next determine the dew point.

M Block DRUM (Flash2) - Data Browser

Pl=1E=T

v << Al v > M N3

M Setup
] Components
A Properties
A Flowsheet
B Streams
] Utilties
Bff Blocks
=G4 DRUM
Input
Heurves
Dynamic
Block Options
Results
EQ Variables
EQ Input
Spec Groups
Parts
Stream Results

Rl eculaala

Reactions
Convergence
Flowisheeting Options
Model Analysis Tools
EO Canfiguration
Results Summary
Dynamic Configuration

EHEEEEE
RERICR

Cuskom Stream Results

JSpeacifications| Flash Options | Entrainment ¢ Uity |
Flash specifications
Pressure v atm v

Wapor fraction w0
ErnpErature:

v anor fraction

Click on the
drop down list to
choose the
specification of
Vapor Fraction

Click on vapor fraction and

it tells you what a bubble
point and dew point
specification should be.

Lets you type the molar vapor fraction. 0.0 for bubble point, 1.0 for dew paint. For subcooled
liquid or superheated vapor use temperature and pressure specifications. See Help.

Results Avalable

23. Press the button and it should give you a pop up screen that everything is complete and
would you like to run the simulation. Press the OK button.

Required Input Complete

H Control Panel

M | Salve

Run the simulation now?

v B o

[ o | [ Cancel

]

EEX

9 All required input is complete, You can run the simulation now, or you can enter more input, To enter more input, select Cancel, then select the options you want from the Data pulldown menu.,

[ ORUM

Hore¥

= [ Calculation Sequence [<=

Loading Simulation Engine Low

|=Processing input specifications ...

INFORMATION

BINARY PARAMETERS PRELJ (DATA SET 1) FOR MODEL ESPRSTD
ARE BETRIEVED FROM SDF TAELE. TAELE NAME = ESPRSTD

Flowshest Enalysis :

COMPUTATION OFDER FOR THE FLOWSHEET:

DRUM

FxCaleulations begin ...

Block: DRUM Model: FLASHZ

>gimulation calculations

completed _ ..

-

Click blue folder with check
mark to see results

Al blocks have been executed

24. You have now performed your first ASPEN simulation!

Now you need to look at the

results. Click on the blue folder with a check mark E on it to see the results. First
examine the feed stream to check to see what was entered.
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Below is an example of the Drum Specifications at the Dew Point.
add heat to the feed stream to vaporize all but one drop of fluid!

Notice that you needed to

LM v v < [Remis = 2 Ot H»
Summony | Boance | Phse Eoulbdum
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Wapa fraction 1

Haat duty HTLTS W
, BATEMATS | wiam

25. Run both the dewpoint and the bubble point and give the following:
Dewpoint temperature= _ Bubble point temperature =

26. Save the file on your galaxy drive. File, Save as, and change the path to your personal galaxy drive. | would
suggest always saving your files with a unique descriptor (your name). The files are always printed with your
filename showing on the page.

27. Now you have learned the how to use a tool that can give you an unlimited number of
practice problems for hand calculations. Perform a hand calculation to determine the heat
duty on this flash drum. As inputs use the flowrates, mole fractions and temperatures given
in this simulation. Calculate the heat duty for a case in which both gas and liquid are
formed in the flash drum and the molar vapor fraction formed from the feed is
between 0.2 and 0.8. (Notice the heat duty is given in the Blocks, DRUM shown above).
Since Felder did not give the heat capacities for all of the chemical | have given you a set
below.

Cp, = CPVAPA + CPVAPB T + CAVAPC * T? + CAVAPD * T3
The units of heat capacity are in cal/(mol K) and the units of temperature are in KELVIN

Table 1: Ideal Gas Heat Capacity Constants and heat of VVaporization.'

Species CPVAPA | CPVAPB | CPVAPC | CPVAPD | Ty (K) AH"® at
(cal/mol K) | (cal/mol K?) | (cal/mol K%) | (cal/mol K*) Top
(cal/mol)
i-pentane -2.275 1.210E-1 | -6.519E-5 | 1.367E-8 | 301.0 5900
n-pentane -0.866 1.164E-1 -6.163E-5 | 1.267E-8 | 309.2 6160
n-hexane -1.054 1.390E-1 -7.449E-5 | 1.551E-8 | 341.9 6896

28. To create a report file for the case you will perform a hand calculation of the heat duty for

printing, select the File menu & Export. Under the Export screen choose Report Files

(*.rep) as your file type and save.

At the end of this exercise submit a printout of the following:
e Submit on Blackboard two aspen files:

o filename.apw (the case file for running Aspen)

o0 and the report file filename.rep. This file should contain the case for your hand

calculation.

e Submit the hand calculations for the next homework session.
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