O
\?) Educational Institute for Equipment and Process Design

Introduction to Aspen Hysys




Educational Institute for Equipment and Process Design

Example 1

Determine the vapor fraction of a stream containing water with flowrate of 5 kmole/hr., operating
temperature of 25C and operating pressure of 100 kPa. Also, calculate the saturation temperature

of water at 100 kPa.

1.After creating a new case this page shows up and click add.
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2. Search water in “search for” and select water.
Component List View: Component List - 1 [HYSYS Databanks] » |+ hd
Source Databank: HYSYS Select: Pure Components M Filter: All Families -
Component Type s Search for: Search by: Full Name/Synonym b
H20 Pure Component
Simulation Name Full Name / Synonym Formula 4l
| <A Methane a CHa
Ethane 2 C2He
Propane 3 C3H8
i-Butane i-C4 C4H10
n-Butane n-C4 C4H10
i-Pentane IG5 CoH12
n-Pentane n-Cs C5H12
n-Hexane Co CeH14
n-Heptane o) CTH16
n-Octane cs CBH18
n-Nonane [&] COH20
n-Decane 10 C10H22
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3.Click fluid package and then click Add. The following page shows up.

| Fluid Package: Basis-1 |+ ~

SetUp | StabTest | Phase Order | Notes

Package Type:  HYSYS Component List Selection c List - 1 [HYSYS .} View

-Property Package Selection

ASME Steam :
Braun K10

BWRS

Chao Seader M
Chien Null

Clean Fuels Pkg
CPA

Esso Tabular
Extended NRTL
GCEOS

General NRTL
Glycol Package
Grayson Streed
IAPWS-IF97
Kabadi-Danner
Lee-Kesler-Plocker
MBWR

NBS Steam -

Select NBS Steam as the fluid package and the moment you do so, the red indication turns to
green.

4.Enter simulation environment to see the following page:
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=
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5.Under the Model Palette, click on blue arrow which is material stream and put in white flowsheet.
Then double click on the stream 1 and change the name to Water.

Flowsheet Case (Main) - Solver Active ©  +

=@
Worksheet | Attachments [ Dynamics
Worksheet Stream Name Water
Conditions Vapour / Phase Fraction <empty>
Properties Temperature [F] <empty>
Composition Pressure [psial <empty>
Oil & Gas Feed || pyojar Flow [lomole/hr] <empty>
Petroleum Assay
K Value Mass Flow [Ib/hr] <empty>
—) User Variables Std Ideal Liq Vol Flow [barrel/day] <empty>
Water Notes Molar Enthalpy [Btuflbmole] <empty>
Cost Parameters Molar Entropy [Btu/lbmole-F] <empty>
Normalized Yields | Heat Flow (Btu/hr] <empty>
Emissions Li Vol Flow @Std Cond [barrel/day] <empty>
Fluid Package Basis-1
Utility Type
|
[ Delete | | Define from Stream.. KR

=8 2

ewi | Streams Flowsheets
EE =l e
g EJ?] (=5lE0Y
(2]

« DI
o | DD -
e |0 A
WA=

Heat Transfer

JE=
roras | ST 0 B

Hydraulics e

v | 5
Pressure ‘j/‘HE‘ _{‘_-,‘

Changer

=
~ogac

| - |

Manipulator

6.At this stage we enter operating conditions but before that if the units of measurement is Field,
under Home/Units, change the unit to Sl.

Worksheet |Attachments | Dynamics |

Worksheet Stream Mame Water
Conditions Vapour / Phase Fraction <empty>
Properties Temperature [C] 25.00
Composition Pressure [kPa] 100.0
Qil & Gas Feed Molar Flow [kgmole/h] 5.000
Petroleum Assay Mass Flow [ka/h] <empty>
K Value
User Variables Std Ideal Lig Vol Flow [m3/h] <empty>=
MNotes Molar Enthalpy [kJ/kgmole] <empty>
Cost Parameters Molar Entropy [k)/kgmole-C] <empty=

. Norm_alized Yields| | Heat Flow [kJ/h] <empty>
© Emissions Lig Vol Flow @5td Cond [m3/h] <empty>
Fluid Package Basis-1
Utility Type
| Unknown Compositions
[ Delete l [ Define from Stream... & =
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7.As shown on the yellow indication, the compositions are unknown. Under worksheet click
compositions and the next page is shown.

Material Stream: Water ==

]

Waorksheet | Attachments | Dynamics

Worksheet Mole Fractions

Conditions H20

Properties

Composition

Oil & Gas Feed

Petroleum Assay

K Value

User Variables

MNotes

Cost Parameters

MNormalized Yields
I Emissions

<empty=

Total 0.00000

[ Edit... ‘ [ View Properties... ‘ [ Basis... ‘

| Unknown Compositions

[ Delete l [ Define from Stream... l < =

8. Click Edit and set the mole fraction of water to 1. By doing so you should see the green
indication.

u) Input Composition for Stream: Material Stream: Water - [} >

Mole Fraction -Composition Basis
Hz2O @) Mole Fractions

() Mass Fractions

) Lig Volume Fractions
) Mole Flows

() Mass Flows

2 Lig Volume Flows

-Composition Controls

[ Erase ‘
[ Equalize Composition l
[ Cancel l

[ Normalize Total 1.0000 [ 0K ]
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9. Based on the stream result, the vapor fraction is zero.

Material Stream: Water ==

2

Worksheet | Attachments | Dynamics

Worksheet Stream Name Water Aqueous Phase
Conditions Vapour / Phase Fraction 0.0000 1.0000
Properties Temperature [C] 25.00 25.00
Composition Pressure [kPal 100.0 100.0
Oil & Gas Feed Molar Flow [kgmole/h] 5.000 5.000
EE\T(;TE“P” Assay || s Flow [ka/hl 90.08 90.08
User Variables Std Ideal Lig Vol Flow [m3/h] 9.026e-002 9.026e-002
MNotes Molar Enthalpy [kl/kgmole] -2.850e+005 -2.850e+005
Cost Parameters Molar Entropy [kJ/kgmole-C] 6.610 6.610
Normalized Yields| | Heat Flow [ki/h] -1.425e+006 -1.425e+006
Emissions Lig Vol Flow @Std Cond [m3/h] 9.015e-002 9.015e-002

Fluid Package Basis-1
Utility Type

[ Delete l [ Define from Stream... l n

10. To calculate the saturation temperature, we only need to equal vapor phase to 1 and erase
the temperature. Based on the picture below, the calculated saturation point is 99.63C.

Material Stream: Water o B =
{ Worksheet ‘| Attachments | Dynamics
Worksheet Stream Mame Water Vapour Phase
Conditions Vapour / Phase Fraction 1.0000 1.0000
Properties Temperature [C] 99.63 99.63
Composition Pressure [kPa] 100.0 100.0
S'L&IG“ F:Ed Molar Flow [kgmole/h] 5.000 5.000
KEV;TUZum 558Y 1| Mass Flow [kg/h] 90.08 20,08
User Variables Std Ideal Lig Vol Flow [m3/h] 9.026e-002 9.025e-002
Notes Molar Enthalpy [kJ/kgmole] -2.387e+005 -2.387e+005
Cost Parameters Molar Entropy [kl/kgmole-C] 132.6 1326
Normalized Yields| | Heat Flow [ki/h] -1.193e+006 -1.193e+006
Emissions Lig Vol Flow @5td Cond [m3/h] 9.015e-002 2.015e-002
Fluid Package Basis-1
Utility Type
< | m 3
[ Delete l [ Define from Stream... l n
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Example 2: Using Aspen Hysys, calculate the heat needed to vaporize 10 kmole/hr. of water with
operating temperature of 35C and operating pressure of 5 atm to its saturation point at 5 atm.

Solution:

1.Simply we need to calculate AH = H, — H; or AH = Hs — H.. Aspen Hysys gives for each stream
a thermodynamic property called Heat Flow. Thus, what we should do is to create the stream and
change the conditions and let Aspen calculates Heat flow for each case.

2.Create the stream in the main flowsheet with above operating conditions.

Worksheet | Attachments | Dynamics

Worksheet Stream Name Example 2
Conditions Vapour / Phase Fraction <empty>
Properties Temperature [C] 35.00

Composition Pressure [kPa] 506.6
Qil & Gas Feed

Molar Flow [kgmole/h] 10.00
Petroleum Assay
K Value Mass Flow [kg/h] <empty>
User Variables Std Ideal Lig Vel Flow [m3/h] <empty>
Motes Molar Enthalpy [kJ/kgmole] <empty>
Cost Parameters Moalar Entropy [k/kgmole-C] <empty>
) Norm_allzed Yields| | Heat Flow [kJ/h] <empty=
" Emissions Liq Vol Flow @Std Cond [m3/h] <empty>
Fluid Package Basis-1
Utility Type

‘ Unknown Compositions

[ Delete ] [ Define from Stream... 4= =

Material Stream: Example 2 = = B3

Worksheet | Attachments | Dynamics

Worksheet Mole Fractions Aqueous Phase

1.0000 1.0000

Conditions H20

Properties

Composition

Qil & Gas Feed

Petroleum Assay

K Value

User Variables

MNotes

Cost Parameters

Normalized Yields
I Emissions

Total 1.00000

[ Edit... ] [ View Properties... ] [ Basis... ]

Sk
[ Delete l { Define from Stream... l 4= =




Educational Institute for Equipment and Process Design

Based on the result, the H; is -2.842 x 10°% kJ/hr.

Material Stream: Example 2 = B 5
Worksheet | Attachments | Dynamics
Worksheet Stream Name Example 2 Aqueous Phase
Conditions Vapour / Phase Fraction 0.0000 1.0000
Properties Temperature [C] 35.00 35.00
Composition Pressure [kPa] 506.6 506.6
Oil & Gas Feed Molar Flow [kgmole/h] 10.00 10.00
EE\T,;TL';“” ASS3Y || \rass Flow [kg/hl 1802 180.2
User Variables std Ideal Liq Vol Flow [m3/h] 0.1805 0.1805
Notes Molar Enthalpy [kJ/kgmole] -2.842e+005 -2.842e+005
Cost Parameters Molar Entropy [kJ/kgmole-C] 9.094 9.094
Normalized Yields| | Heat Flow [k)/h] -2.842e+006 -2.842e+006 |
" Emissions Lig Vol Flow @5td Cond [m3/h] 0.1803 0.1803
Fluid Package Basis-1
Utility Type

I
EEEN

[ Delete J [ Define from Stream... ]

3.Now erase the temperature and set the vapor fraction to 1.

Material Stream: Example 2 o B 53
Worksheet | Attachments | Dynamics
Worksheet Stream Name Example 2 Vapour Phase
Conditions Vapour / Phase Fraction 1.0000
Properties Temperature [C] 1524
Cqmposition Pressure [kPa] 506.6
S'L&IGBS F::'?d Molar Flow [kgmole/h] 10.00
etroleum Assay
K Value Mass Flow_[kg[h] 180.2
User Variables Std Ideal Lig Vol Flow [m3/h] 0.1805
Notes Molar Enthalpy [kJ/kgmole] -2.373e+005 -2.373e+005
Cost Parameters Molar Entropy [k)/kgmole-C] 122.8 1228
Normalized Yields | Heat Flow [ki/h] -2.272e+006 -2.373e+006
| o
Emissions Liq Vol Flow @5td Cond [m3/h] 0.1803 0.1803
Fluid Package Basis-1
Utility Type
« | m »
[ Delete ] [ Define from Stream... } u
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4.Based on the result, the Heat Flow for this case is -2.373 x 10° kJ/hr. So, the heat required is:
AH =Hs—H =-2.373x10°%— (- 2.842 x 10°) = 469 x 103 kJ/hr.

5.Save the files. To do so, go to File/Save/Your Folder and save it.

w Save As X
« v « Manuals » Tutorial » Aspen Hysys ~ @) Search Aspen Hysys P
Organize ~ MNew folder = «~ o

Aspen Hysys Name Date modified Type Siz

Mo items match your search.
> o OneDrive
v [ This PC
> = Local Disk (C)

> = Local Disk (D)

> S Network
File name: ‘ Session 1 -
Save as type: HYSYS Simulation Cases ~

~ Hide Folders Cancel




