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ASPEN TECH

Aspen berarti Advance system for Process Engineering (didirikan th 1981)

Variasinya ada banyak : Aspen Hysys: Simulator yang digunakan khusus pada FLuid
(zas dan liquid) -Perusahaan Migas

Aspen Plus: Simulator yang mensimulasi berbagai macam properties (solid, liquid)
Aspen EDR (Exchanger Design Rating)
ASPEn Energy Analyzer

ASpen Capital Cost Estimator
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Uji Coba #1

Pada kasus simulasi kali ini, anda saya minta untuk memilih komponen berikut,
gunakan persamaan peng robinson pada method properties equationnya.
Ethana : 95 Ibmole/h

Propana : 50 lbmole/h
n-Butana 90 lbmole/h
[so-butana : 100 lbmole/h

Pertanyaannya apakah fase komposisi diatas jika berapa pada temperatur 5 C
dengan tekanan 10 atm.



COMPONENT LIST

B Ho« = Untitbed - Aspen HYSYS W11 - aspenONE
- Home = Economics  Dynamics  PlantData  Equation Oriented  View  Customize  Resources Search Exchange a
& Cut Newlser = (™ utiity Manager |G Active jl =] FAModel (! Variable Manager 7S Case Studies 5 Stream Analysis = 47 Pressure Reliel " Emissions. E
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&Y Energy Analysis

Saving case C:\Users\Az. ocal\Temp\, ry save of NoName (OxalOele).ahc...
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Solver (Main) - Raady [View Convergence| [Responsiveness: 5| 100% @ n




MEMASUKKAN 5 G 10 ATM

B Ho « : Untitled - Aspen HYSYS V11 - aspenONE
- Home Economis Dynamics Plant Data Equation Oriented View Customize Resources Search Exchange
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& Oil & Gas Feed || \jojar Flgw flomole/he 3350 3350
C8 Stip Charts Petroleum Assay || Mot Elow 1 .
£ Case Studies K Vokoe Mass Flow (Ib/h] 161104004 16114004
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Uji COba 2

Aliran keluar reaktor pyrolysis dengan laju alir massa total 2664800 lb/hr terdiri
58300 lb/hr HCI, 100000 lb/hr Vinyl chloride dan 106500 lb/hr 1,2 dichloroethane
pada 500 C dan 25 atm. Sebelum masuk ke bagian destilasi, aliran ini didinginkan
dan dikondensasikan sampai 6 C pada 12 atm. Anggap bahwa ini dilakukan dalam
tiga tahap, yang pertama pendinginan dalam alat penukar panas 1 pada 26 atm
sampai suhu titik embun (dew point). Selanjutnya, kondensasi dalam alat
penukar panas 2 pada 12 atm sampai 6 C. Tentukan beban panas (abaikan
pressure drop dalam setiap alat penukar panas
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Home
s
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Propertis Temp (s} 500.0 500.0
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223?3.1’:;‘;, Molar Flow [lbmole/fr] 275 4275
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User Variables Std ideal Liq Vol Flow [m3/h) 184 1184
Notes Molar Enthalpy [ki/kgmole] -2.304e+004 -2.304e+004
Cost Parameters | | Molar Entropy [k)/kgmole-C] 2089 2089
Normalized Yields| | Heat Flow [ki/h) -4.469¢+007 -4.469¢+007
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Fluid Package Basis-1
Utility Type

[
) [ penefiomsveam., | | vewrn | - A i Flosheet
,@ iNotSoIved = "

EJ Responsiveness: 5
B4 5 Q sech e O T @iz 26énrnm ~ed @B n o0 SRMg




Delta P-abaikan -0

ugl | Attachme L » 4 Pressure Relief
n| | ealercl s @3 | lgn - $i§ BLOWDOWN and D
Design |ﬂating | Worksheet | Performance l Dynamics I
Design Delta P
= Connections 0.0000 kPa
_ Parameters
_ User Variables Delta T Duty
P Motes
S
—_— >

|Imlﬁ




Design | Rating

Worksheet

Conditions
Properties
Composition
PF Specs

Worksheet

Dynamics

Name
Vapour

Temperature [C]

Pressure [atm]
Molar Flow [Ibmole/hr]
Mass Flow [Ib/hr]

Std Ideal Lig Vol Flow [m3/h]
Molar Enthalpy [k)/kgmole]
Molar Entropy [k)/kgmole-C]

Heat Flow [kJ/h]

5-2

1.0000

158.3

26.00

4275
2.648e+005
118.4
-4.856e+004
165.6
-9.417e+007

S-3
<empty>
<empty>

<empty>
4275

2.648e+005
1184
-4.856e+004

<empty>
-9.417e+007

gs S



Perhatikan hasil 3 dan 4 (3 dimasukkan P-12), 4 dimasukkan 6 C ,

Solver & Summaries Analysis

Views CHraame Elasirhante

@@ Cooler: E-101 = B ¥ gers - Unkr

| Design | Rating  Worksheet | Performance | Dynamics

—————
Worksheet Name 3 4 duty-2
Conditions Vapour 1.0000 0.0000 <empty>
All Properties Temperature [C] 140.6 6.000 <empty>
————— || Composition Pressure [atm] 12.00 12.00 <empty> _
Ei::’:;“ 8| | pF Specs Molar Flow [lbmole/hr] 4275 4275 <empty> f £
p— Mass Flow [Ib/hr] 2.648e+005 2.648e+005 <empty>
:::z"la' Std Ideal Lig Vol Flow [m3/h] 1184 1184 <empty> =] |£
s - Molar Enthalpy [k)/kgmole] -4.856e+004 -7.721e+004 <empty> |
Heat:Transt Molar Entropy [kl/kgmole-C] 171.2 87.04 <empty>
Heat Flow [ki/h] -9.417e+007 -1.497e+008 5.556e+007
Manipulato
Piping &
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Pressure
Changer
Reactor
sepoator | [_otte | | '
L eated on t

use either



Energinya terisi dengan melihat di workbook

BT
' Setup +] Workbook " Waorkbook

Show Subflowsheet Objects |« Pages  Pages

Order/Hide/Reveal <= Excel

Export Import

imulation ¢ | Capital: __USD Utilities: ___USD/Year a || Energy Savings: MW (%) () Exchangers - Un
I Items M Flowsheet Case (Main) - Solver Active . Workbook * | +

L% Workbook [ - . _

% UnitOps | Material Streams [ Compositions | Energy Streams _ Unit Ops |

g st

? Streams . Name duty-1 duty-2 ** New **

& Strearn Analysis

Heat Flow [kJ/h] 4.948e+007 5.556e+007

_g Equipment Design
L& Model Analysis
@ Data Tables

(& Strip Charts

% Case Studies

& Data Fits

(3 Plant Data
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Uji#3
Single contact phase separation (flash)

100 kmol h-1 of a mixture containing 10, 20, 30 and 40 mol% of propane, n-
butane, n-pentane, and hexane, respectively, is preheated before entering a
distilallation tower. The liquid mole fraction of the mixture output from heater
thus 80%. Calculated the composition of both liquid and vapor phases and the
temperature of the vapor-liquid mixture at 700 kPa. Initial temperature of the

mixture is 25 C
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Reactor (With Reaction)

Ethylene glycol is porduced by direct hydration of ethylene oxide. The reaction proceeds inn the liquid phase without a

catalyst at temperature of 200 C. In addtion to the hydration of ethylene to ethylene glycol, also its subsequent

hydroxyalkalation for the formation of diethylene glycol or higher glycols can take place. To prevent the subsequent

reaction, the process is carried out with a large excess of water. In the example, we consider the following main reaaction

and side reaction with the given conversion:

C2H40 (ethylene oxide) + H20O - HOCH2-CH20H ----(R-1)

Conversion of C2H40 : 95%

HOCH2-CH20H (ethyleneglycol) + C2H40 > (HOCH2-CH2)20 (dietilenglycol) ---- (R-2)

Convertion of C2H40 : 5%

The ratio of ethylene oxide to water 1:12

Ethylene oxide and water enter the reactor at 25 C and 3 Mpa. Reactor temperature is 200 C and its pressure is 3 Mpa

Using Aspen

a) Composition of the reaction products

b) Reaction heat duty if 100 kmol /hr of ethylene oxide is processed

C) Heat of reaction for both reactions if the reference temperature is 25 C, reference is 101.325 kPa, an the reference
phase is liquid
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c <empty>
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" ) Balance Error 0.00000
Balance
Reaction Heat (25 C) <empty>




-Stoichiometry Info , Basis
Component Mole Weight Stoich Coeff Base Component C20xide
EGlycol 62.069 -1.000 Rxn Phase LiquidPhase
C20xide 44,054 -1.000 < 5.000
DEGlycol 106.122 1.000 c <empty>
**Add Comp** 2 <empty>
~Basis
. Conversion (%) = Co + C1*T + C2*T~2
Base Component C20xide
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L T, e ]
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<empty>

Conversion (%) = Co + C1*T + C2*TA2
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Rx-2
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 Conversion Reactor: CRV-100 - Set-1
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~Parameters

Multiplier

Offset [kgmole/h]

0.00000 kgmole/h

Y =

(1)*X + (0) [kgmole/h]
Y = Material Stream (water) : Molar Flow

X = Material Stream (ethyleneoxide) : Molar Flow

Japat ration C2H40 : H20 = 1: 12




Lprodnya masukkan 200C

Design | Reactions | Rating | Worksheet | Dynamics

Worksheet

Conditions
Properties
Composition
PF Specs

H20
C20xide
EGlycol
DEGlycol

ethyleneoxide water Lprod Vprod
0.0000 1.0000 0.9172 0.8900
1.0000 0.0000 0.0039 0.0627
0.0000 0.0000 0.0786 0.0473
0.0000 0.0000 0.0002 0.0000
ethylendOxide ‘ -
ET Vproduct
—,J|: » CRV-100
water L
Qreactor \—
—
Lproduct
Material Streams
ethyleneOxide |water Vproduct | Lproduct
Vapour Fraction 0.0000 0.0000 1.0000 0.0000
Temperature C 25.00 25.00 200.0 200.0
Pressure MPa 3.000 3.000 3.000 3.000
Molar Flow kgmole/h 100.0 1200 0.0000 1205
Mass Flow ka/h 4405| 2.162e+004 0.0000| 2.602e+004
Liquid Volume Flow | m3/h 4 994 2166 0.0000 2550
Heat Flow kJ/h -7.782e+006 | -3.418e+008 | -0.0000 | -3.403e+008




