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Process Simulation
Using Aspen HYSYS V8

Experience the New Aspen HYSYS'.

The best process simulation software
is now easier to use and faster to
learn than ever!
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Aspen HYSYS is a comprehensive process
modeling system used by the world's
leading oil & gas producers, refineries,
and engineering companies to optimize
process design and operations.
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Aspen HYSYS is a market-leading process modeling tool for conceptual
design, optimization, business planning, asset management, and
performance monitoring for oil & gas production, gas processing,
petroleum refining, and air separation industries. Aspen HYSYS is a core

element of AspenTech’s aspenONE™ Process Engineering applications.

Obijectives

* Learn to build, navigate and optimize process simulations using Aspen
HYSYS

* Learn the efficient use of different HYSY'S functions to build steady

state process simulations

Who Should Attend

* New engineering graduates/technologists who will be using Aspen
HYSYS in their daily work

* Process engineers doing process design and optimization projects and
studies

* Plant engineers checking plant performance under different operating
conditions

* R&D engineers and researchers using Aspen HYSYS for process

synthesis

Prerequisites

* A background in chemical engineering or industrial chemistry
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Content:

v' Getting Started

v" Propane Refrigeration Loop

v Refrigerated Gas Plant

v Oil Characterization

v Pre-Heat Train

v Atmospheric Towers & Side operations
v Gas Gathering

v' Optimization

v" NGL Fractionation Train

v" Qil Stabilization Optimization
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| Getting Started

Experience the New Aspen HYSYS'".

The best process simulation software
is now easier to use and faster to
learn than ever!

Aspen HYSYS is a comprehensive process
modeling system used by the world's
leading oil & gas producers, refineries,
and engineering companies to optimize
process design and operations.
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Workshop

The Getting Started module introduces you to some of the basic concepts
necessary for creating simulations in HYSYS. You will use

HYSYS to define three gas streams to be used as feeds to a gas plant. In
addition, you will learn how to determine properties of these streams by

using the Phase Envelope and the Property Table utilities.

Learning Objectives

* Define a fluid package (property package, components, hypotheticals).
* Add streams.

* Understand flash calculations.

* Attach stream utilities.

* Customize the Workbook.

Example:
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We have a stream containing 15% ethane, 20% propane, 60% i-butane

and 5% n-butane at 50°F and atmospheric pressure, and a flow rate of

100lbmole/hr. This stream is to be compressed to 50 psia and then

cooled to 32°F. The resulting vapor and liquid are to be separated as

the two product streams. Neglect the pressure drop inside the

condenser.

e Fluid pkg: Peng Robinson

* What are the flow rates and molar compositions of two product

streams?

Component

Vapor

Liquid

Ethane

Propane

I-Butane

N-Butane

Total Flow rate

* Create a case study to see the effect of changing temperature of

the cooler out stream on the molar flow of the liquid product

stream, and write your comment.
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To start the program, From Start Menu, Select All Programs >>

Aspen Tech >> Process Modeling V8.x >>>> Aspen HYSYS >>

Aspen HYSYS

aspen

Aspen HYSYS
V8.0

© 2012 Aspen Technology, Inc. AspenTecn, 35penONE™, and e Aspen k23f o0

aspen

e YIIIMINS O MEQISIEEd TIIEMANS OF ASpan TEchnoiogy, Inc. Al rgms resarved.

Customizi

X H
e |

8 O W @& g *-oF

Get Started o @

What's Ribbon | Examples | Conceptual Design | Exchange Search Aspen HYSYS

New  Mapping Builder ‘ LinkedIn Group | b
Get up to Speed | ‘ | Ask the Community| Support ‘ Help_‘
_ StartPage < |+ =
{.’i g
aspen Aspen HYSYS V8.0
3 New... Product News | My News [
(& Open File... .
Lo meiiinn Tips and Tricks: How to View Preferences in Aspen HYSYS V8.0 (February 15, 2013) =
I Recent Cases ge;v-v-hé’rgtc locate preferences in the new Aspen HYSYS V8.0 user interface,
Ciisa Weibso Chitiyevnribirr Don't Miss It Register Now for OPTIMIZE 2013 -- (February 13, 2013)
| Get § 0 ﬁa;é -)fgd}egistered for the OPTIMIZE 2013 AspenTech Global Conference yet? If not,
et Start click on the link to find out who's already signed up and review all the sessions and
€8 What's New speakers. New this year -- build your own customized agenda!
\ Search Tips and Tricks: Convert an Aspen HYSYS Case to an Aspen HYSYS Petroleum Refining
&3 Animated Tutorials C‘a.s_e‘!ffebrgany 11, 2013)
&% Training Watch this viewlet to learn how to convert an existing Aspen HYSYS Case to an Aspen

€7} Documentation
£ Support Center

HYSYS Petroleum Refining V8.0 case.

Tips and Tricks: Free Training Modules on Getting Started with Energy Analysis in Aspen =
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1- First, Start a new case

Caze

T > Azpen HYSYS
A Cpen » ; Template [ ML
— o New (Ctrl « N felp
. :i' Colusin Creste a new case >
By |
My Reformer
; i u’._ Hydrocracker
, ¢ i ences in Aspen HYSYS VB0 (February 15, 2017)
s '_}p CaCracker
' ﬂ Expoet ' \_' the new Aspen HYSYS VB0 user interface,
_&'ZI Petroleum Distillation TIMIZE X023 - {February 13, 20113)
A it Mansger £ 2013 AspenTech Global Conference yet? I
— 0's already signed up and revew a the sessions
- picd your own customized agendal
=y Funl - HYSYS Case to an Aspen HYSYS Petroleurn Refiming =
=) Prnt Sety, = e —
ey - =51
]
About |
Oations © Exit o e @
2- Add the Components
ENEE Untitled - Aspen HYSYS VB0 - aspenONE (=E] =™
W |17 e Untled - Aspen HYSYS VB0 -35penONE L e B
Home  View  Customize  GetStarted s @
% Cut 2 [ Map Components ‘E 3 2 @ @
E3Copy~ (7 Update Properties
: Navigate Petroleum | Hypotheticals | Oil Aspen PVT Laboratory
(18, Paste Z ' Assays % = ‘ Properties | Measurements
~ Clipboard Components Refining Options PVT Data
Properties < “Start Page - Component Lists « | + b <
Ail items v § =
List Name Source
Component Lists
[ Fluid Packages
[ Petroleum Assays
[& Oil Manager
[C& Reactions
@ Component Maps 2
[C& User Properties 2
et (T )
E— W
_ Properties
[ Import | 'l ‘ Export.. ‘ =
[ Simulation -
‘| n | »
‘9 % Y Messages v 3 %
. || Required Info : Fluid Packages -- S
‘ I ’
0% © I ®
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3- Choose the system components from the databank:

larmoe Get Stacted
Seart Page Compooent List - 1

Select

Source Databank HYSYS Pure (amponeaty Fiker AS familes
Cempenent Type Group Sesrch for; Search by: Fall Name/Synuoyen
Simuletion Name Full Mame | Synooym Formuls
Methane a o
< Aad
Etmane C oo
Propane a =
+Butane -4 (€11
fieplace n-Butane wCa caHl
~Pentane e ] CSHl 5
n-Pentane n~C5 (€115
o Heane 1 CoHR
n-Heptane (o] Hl
n-Octane (e ] [« 134
n-Monane ) MG
m-Oecane 10 Clomg
n-C1i a1 QM
n-C12 (=5} C1H3
s
L
Component Type Group Search for:
Methane Pure Component
Propane Pure Component 2 Simulation Name
Ethane Pure Component 1
i < Add
- | n-Butane
i-Pentane
n-Pentane
Replace n-Hexane
n-Heptane
n-Octane
n-Decane
n-c11
n-c12
n-c13
n-c14
n-C15

Now, select the suitable fluid package

When you have established a component list, you combine the component

list with a property package. The property package is a collection of

methods for calculating the properties of the selected components. The

|
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combination of the component list and the property package, along with

other simulation settings, is called the fluid package.

| H a5 Untitled - Aspen HYSYS V8.0 - aspenONE = >
Home View Customize Get Started v
Properties ¢ _ StartPage Fluid Packages - | + >
All Items X =)l
Fluid Package Component List Property Packac| |

4[5 Component Lists

& Component List - 1 |
["o Fluid Packages ] q'
% Petroleum Assays

[ Oil Manager

m

[[% Reactions
% Component Maps
[@ User Properties

e (N |
das [, =
=, Simulation %’J Add ] [—T— v

| 3

‘(“/’EEESQEZ v 3 x

- ‘ Required Info : Fluid Packages -- Seles
< | " J »

100% @ L) ®

The built-in  property packages in HYSYS provide accurate
thermodynamic, physical and transport property predictions for

hydrocarbon, non-hydrocarbon, petrochemical and chemical fluids.

The database consists of an excess of 1500 components and over 16000
fitted binary coefficients. If a library component cannot be found within the
database, a comprehensive selection of estimation methods is available for

creating fully defined hypothetical components.

There are about 33 property packages inside HYSYS database; the question
now is HOW TO SELECT THE SUITABLE FLUID PACKAGE?

We can select the suitable one by specifying:

1- Process / Application type
2- Temperature and Pressure Range

By: Eng. Ahmed Deyab Fares - http://www.adeyab.com
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x.

Yes

<II gases, or nonpolar? >

lNo

v
< Electrolytes? > et

lNo

Any gases (e.g. NH3, No BIPs all known?>¥e
CO2)? or P>10bars?
No

Try Peng-Robinson,
SRK, APL

Ity NRTL, Pitzer, or Bro-
mley, whichever has all
BIP’s.

Try NRTL, UNIQUAC,
FH, Wilson, or Van Laar,
whichever has all BIPs.

Y
2 Try UNIFAC. If possible,
estimate BIP’s for missing
components only.
. Yecs
< Any polymers? > >| Try SAFT, ESD.
No
\ Yes
P < 10 bars? Try Henry’s Law.
No
Try ESD, SAFT, MHV2,

Wong-Sandler.
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Type of System

TEG Dehydration

Recommended Property Method

PR

' Sour Water

PR. Sour PR

. Cryogenic Gas Processing PR. PRSV
. Air Separation PR, PRSV
| Atm. Crude Towers PR, PR Options, GS
Vacuum Towers PR. PR Options, GS (<10 mmHg). Braun K10,
Esso K
. Ethylene Towers Lee Kesler Plocker
High H, Systems PR. ZJ or GS

| Reservoir Systems

Steam Package, CS or GS

Hydrate Inhibition PR

| Chemical Systems
HF Alkylation

| Activity Models, PRSV
PRSV. NRTL

TEG Dehydration with
Aromatics

PR

Hydrocarbon systems where
H,O solubility m HC 1s
important

Kabadi Danner

Systems with select gases and

light HC

MBWR

ASPEN HYSYS contains an assistant tool to help you in the selection f
the suitable FP, called Methods Assistant:

By: Eng. Ahmed Deyab Fares
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_ <No Document> - Aspen HYSYS V8.0 - aspenONE

&% Cut H_] i " Methods Assistant ‘ﬁ)@ Map Components lC) % 2 o
E3Copy~ . - Fl—i Ip Reactions "% Update Properties otk ¢
omponent ui etroleum | Hypotheticals | Ol As|
33, Paste i Lists Packages -Q User Properties Assays = 4 ~ | Prop
Clipboard | Navigate nents | Refining & | \ ‘ Opt
Properties ¢ SttPage ' FluidPackages = +
All Ttems x - :
;[3_ Eomponesit [its B Fluid Package Compeonent List Property Packac

«

25 Fluid Packages

-

% Detralaiim Aceave

s Nimed Deyan Fares

3

‘|

D{g Simulation Messages

Q Required Info : Fluid Packages -- Select proper AR b sy St
3 . v

‘. Energy Analysis Requgred Info :Components--Empty compor|| § 4 g]regdy ex?stg ¥hg 1 19 cr
Required Info : Master Component List -- Emp|| \Common Files\Hyprotech\COMThermo'
- l | 1.0v.xml will be ignored.

‘ n ’

100% &

In this case, select Peng-Robinson

ﬁ | H -y t" | Untltled Aspen HYSYSV80 aspenONE |‘:’—'E]_'i
- - e M
Home View Customize Get Started 7]
Properties < Srt?rfpage - Basis-1 - [+ 7
Alltems = Set Up | Binary Coeffs l StabTest l Phase Order I Tabular I Notes l -
4 [ZZ Component Lists - )
£& Component List - 1 Package Type: HYSYS Component List £
4 |5 Fluid Packages
|3 Basis-1 | -Property Package Selection - Options =
& Petrol A — Enthal P
.@ ? eI Lee-Kesler-Plocker A il ;
[_Ta Oil M'anager Margules Density
[ Reactions ngws'i Modify Tc, Pc for H2, He Mo
C t eam | 4
B8 Componen 'Maps NRTL Indexed Viscosity
[C& User Properties
— Peng-Reobinson Options
EOS Solution Methods Cubic EC
TL 3 e
s Properties ] Phase Identification
’ ’ Surface Tension Method
D{gs‘mm Tharmaal Candiotiibe A
‘| m | ’
‘9 fnevgy Y Messages v I X
100% © [] @

|
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Now you can start drawing the flow sheet for the process by clicking the

Simulation button:

.

S0t || Saemme g Untitied - Aspen HYSYSVE.0 - aspenON( X] palette

Home Economics Dynamics View Customize 4! x A7)
Simulation < Start Page - ' Flowsheet Main « | + [EE’ -
All Items \: A Ros -

ni
& Workbook = Pt _"9
(& UnitOps Custom Dynamics
[[@ Streams Common
[ Stream Analysis 5
[C& Equipment Design - ? g' i
& Model Analysis = =
[[% Data Tables " % : 'g')
[@ Strip Charts —
= Yok
[C% Case Studies | L_q B »&1-»
[Cg Data Fits | E
b L g
W (= m— | G
- PAETE =]
= 3 v I %
B o L U

Solver (Main) - Ready e P (]

Now add a material stream to define the composition and the conditions

of the feed stream

|
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From the palette:

ol | K 9 L8 | CASE2.HSC - Aspen Hvsvsﬁ.o-aspeno
Home Economics Dynamics View Customize GetSta

O Zoom -} Zoom to Fit ) 2h 2R | Mes
Quen  Bzenen of R O S
® ZoomIn =] Page Width : - .| Stari
_ Flowsheet | Model Notes =
(2 Zoom Out | Palette | Manager % Plan
Zoom } Show ; |
Shenilation < _ Flowsheet Main « | Case Study1 g
All temns -
£& Workbook E=l
b £@ UnitOps
I [Cg Streams
I:_B Stream Analysis = Double Click
&% Equipment Design

L& Model Analysis
[[& Data Tables
[C& Strip Charts

o Fn

A -
[

~

-r

& Properties

aw%%%;mm

] Simulation

Matenal Stream: 1

Worksheet | Attachments I Dynamics |

as Feed
Petroleurn Assay
K Value

User Variables
MNotes

Cost Parameters
Mormalized Yields

Mole Fractions

0.1500
0.2000
0.6000
0.0500

Total 1

00000

Edit...

]

[ WView Properties... ]

[

| Unknown Temperature

Delete

Define from Other Stream...

- http://www.adeyab.com
- Email: eng.a.deab@gmail.com
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Material Stream: 1

Worksheet | Attachments I Cynamics |

Worksheet

Conditions
Properties
Compaosition

Qil & Gas Feed
Petroleum Assay
K Value

User Variables
Motes

Cost Parameters
Mormalized Yields

Stream MName

Vapour / Phase Fraction
Temperature [C]

Pressure [kPa)

Melar Flow [kgmole/h]

Mass Flow [kg/h]

Std Ideal Lig Vol Flow [m3/h]
Molar Enthalpy [k)kgmale]
Melar Entropy [k)/kgmaole-C]
Heat Flow [kJ/h]

Lig Vol Flow @5td Cond [m3/h]
Fluid Package

Utility Type

4.406
-1.220e+005
168.8
-5.533e+006
4.308
Basis-1

n

~Categories

" Al Unit Ops
" Vessels

IpING £ quIpMen
Solids Handling
Reactors

Prebuilt Columns
Short Cut Columns
Sub-Flowsheets
Loagicals
Extensions

User Ops

TEE R EELE N EE $

Refinery Ops

{* Rotating Equipmen

Electrolyte Equipment

By: Eng. Ahmed Deyab Fares
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Name IKJ 0o

Connections Inlet
Parameters |1 (1 ) :J .
. Fluid Package
ok {Basis-1 |
User Variables
Mates
Energy .

Performance J Dynamics

Unknown Duty I lgnored

Worksheet | |MName . : 2 I - |
| [Vepowr : <empty>
Conditions '_,Tsmeg{ét_'»!@.lﬁl .00 ] <emply>
Properties Pressue(kPa] | 1013
= Molar Flow [kamole/h] 4536
Eomeesgen Mass Flow [ka/h] 2 2318
Molar Enthalpy [ki/kgmole] | 1.220e+005 | cempty> | |'"
| Malar Entropy [k /kgmole-C] 1688 <emphy: mg[%[znl
Heat Flow [kd/h] -5.533e+006 <empty> inHal60F

i Design lRating Worksheet l Performance ] Dynamics |

Delete l | Unknawn Duty ™ lanored
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: Worksheet
Conditions
Properties
Composition
FF Specs

Hame N ——1 a
" |Vapour 1.0000 1.0000 <empty>
Temperature [C] 10, DO ' q | <emply>
Pressure [kPa] 101.3 ' <empty>
Molar Flow [kgmole/h] 45.36 | 45367 <emply>
Mass Flow [kg/h] 2318 | 2318 <emply>
Lighol Flow [m3/h] | 4406 4.406 <empty>
Molar Enthalpy [kJ!kgmoIe] -1. 2_20e+005 i _1$Ue+005 <empty>
Molar Entropy [kd/kgmoleC] | 1688 1718 <emply>
Heat Flow [k,.l.-"h] 5.533e+006 | -5.354e+IJUB“ 1.783e+005

" Design IHating Worksheet l Performance J Dynamics |

- UnitOps - Case (Main)

~LCategories
Al Unit Ops

atating Equipmen
Piping E quipment
Solids Handling
Reactors
Prebuilt Columns
Short Cut Columns
Sub-Flowsheets
Logicals
Estensions
User Ops
Electrolyte Equipment
Refinery Ops

~
~
~
~
~
~
~
~
~
~
~

—1 ~Ayailable Unit Dperations

1

Heat Exchanger
Heater
LNG

By: Eng. Ahmed Deyab Fares
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Design ‘ Name |E'1 oo

Connections

Parameters' 4 ’ \ Inlet Energy
User Variables ‘ @ _'_] I g2 @j

Notes
‘ P QOutlet 2
3
Fluid Package I O ':J
l Basis-1 LJ

~—

Design | Rating J Worksheet J Performance J Dynamics

Delete | I Unknown Delta P [~ lgnored

Design pressure drop inside
Comestions the condenser = 0
 Parameters Delta P Duty
User Variables IO.UUDU,kPa ( l ; I
Notes —

Performance ] Dynamics |

Delete | I Unknawn Duty [~ lgnored

| Rating

By: Eng. Ahmed Deyab Fares - http://www.adeyab.com 19
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~ Worksheet  |Mampe :
| |Vapour 1.0000

Conditions Temperature [C] ] 5759832

 Properties Pressure [kPa] AT AT

| o Molar Flow [kgmole/h] 4536

 Composition Mass_ flpyg [kgfh] = 2318 2318

 PF Specs Std Ideal Liq Vol Flow [m3/h] 4.406 —
Molar Enthalpy [ki/kamole] | -1.180e+005 emply>  <emply>
Molar Entropy [ki/kgmoleC] | 1718 <emply> | <emply>
| Heat Flow [k /h] | 5.354e+006 <emply> | <emply>

Delete

= '
Design |Rating Worksheet

Performance ] Dynamics

|

Unknown Duty

[~ lanored

~

TR R KK KB B E K E CE

~LCategories

All Unit Ops

Vessels

Heat Transfer Equipment
Ratating Equipment
Piping E quipment
Solids Handling
Reactors

Prebuilt Colurmns
Short Cut Columns
Sub-Flowsheets
Logicals

Extensions

User Ops

Electrolyte Equipment
Refinery Ops

1 ~dyvailable Unit Operations

3 Phase Separator

Cont. Stirred Tank Reactor
Conversion Reactor

E quilibrium Reactor
Gibbs Reactor
Separator

Tank

| Add

Cancel

By: Eng. Ahmed Deyab Fares
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e

_ Design Mame [V-100
Connections Inlets N — o
e
Parameters i <@"$f I_;aazzt:r ul 2 -
Iser Variables - PETOTOIO0T < )
Notes
Yo
I
- —1-
Eneray [Optional) 1 §
| =l
I ool
Fluid Package Liquid Outlet
Bavsr = W—@j
1l . p— ——— e
Design l Reactions ]Flaling J Worksheet ] Dynamics
Detc | | | [ovored

vap

——— V-100

liq

Now you can view the results by double clicking on the separator, in
the worksheet tab:

By: Eng. Ahmed Deyab Fares - http://www.adeyab.com 21
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Separator: V-100

| Design | Reactions | Rating Dynamics
Worksheet B 3
Conditions Ethane 0.1500

ane 0.2000
2
T tane 0.6000

n-Butane 0.0500

m

Delete

I [

Save Your Casel

|
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Case Study

We need to study the effect of changing the Temperature of the
cooler out stream (stream no 3) on the flow rate of the liquid
product stream.

Use range: from -30 to 30 °C with step size =5 °C

To create a case study in HYSYS you can simply click on Case
Studies button on the Home menu:

I4| Click Here [\ F

Eng
m Ahmed Deyab Fares

CASE2.HSC - Aspen HYSYS V8.0 - Zﬁi lowsheet:
Dynamics View Customiz Started Flowsheet/Modify

.
» Economics
\

NewUserb - ¥ | Active 4 A _Q_:“_ 2 Stream Analysis >
4 Unit Sets % ] On Hold e - ¥ #7 Data Fits =xEquipment Design~ L |
= Summaries | Activate e - :
h “ Analysis [~ Optimizer  [¥Model Analysis ~
Units w | Solver T . Analysis
ation ¢ _ StartPage = ' FlowsheetMain = |+
ms X
Workbook k=l
=
UnitOps 1 E;E 24
Streamc Y K100
'roperties
= | L
o =
- . |
{Main) - Ready 50% @ L |
%  NewUser§ v @ @ Active| A ., 24 (< Case Studies Z'Stream Analysis~ < Depressuring
23~ &= Unit Sets % | 7 On Hold _ A"%’!t- y % Data Fits iExEquipment Design ™ 14, Flare System
@3- | ;@ Sumrfarles Ai\;‘xsies [\_C Optimizer LgModel Analysis™
Clip... Units S.. % | Solver g | Analysis
> Start Page Flowsheet Main
I Case Study Name Status

Navigation Pane

H

Bl

=
Ty ¢

|
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Home Economics Dynamics View Customize Get Started A7)
> Start Page - | Flowsheet Main -~ ' Case Study1 -« |+ v
esults | Plots | Failed States | -

| Object Variable ]

Navigation Pane
m

Click Here

D{g |

State Input Type I Nested v| [T Reset after Run
'S
2 Number of States [T Sten Newemnard )
< n | »
Solver (Main) - Ready 100% © U ®

Add the two variables:

'
ﬁ] Variable Navigator - — - ‘= @ %
Flowsheet Object Variable Varniable Specifics :
Case (Main) ‘1 ‘ Specific Gravity rel Air ~ * i
ftd Gas Flow .
a | Wbtd Ideal Lig Mass Density
-I00 Ktd Ideal Lig Vol Flow -Object Filter ——
FeederBlock_1 Std Lig Vol Flow Spec Al
K-100 Steady State Specs ”
lig Stock Tank Denstty © Streams
ProductBlock lig ) UnitOps
ProductBlock E
i uctBlock_vap © Logicas
Navigator Scope V-100 Total Component quuxd v () ColumnOps

vap Total Component Mass Flc € Custom

© Flowsheet wl Total Component Mole Flc )

) Case Total GOR il Custom..

. Total Liquid Volume Frach

- Basis Total Mass Fractions 1

() Utility L T »

v
‘ [l | »
- J

|
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’ T T
4] Variable Navigator . = B X
Flowsheet Object Variable Variable Specifics £
Case (Main) 1 Master Comp Molar Flow * ]
2 Master Comp Mole Frac @ “
3 Master Comp Volume Floy
E-100 Master Comp Volume Frac ~Object Filter ——
FeederBlock_1 Molar Density @ Al
5 Molar Enthalpy
() Streams
TOGUCIBIOCK 11q 2 ) UnitOps
ProductBlock_vap v D - P E
ql Molar Volume > i
Navigator Scope V-100 Moleculqr Weight . () ColumnOps
X vap Normalized Yields (Fractio &) Custom
@ Flowsheet wl Normalized Yields (Mixed) )
3 Normalized Yields (Percen
) Case Custom..
o Partial Pressure CO2 L———-—————‘
) Basis Petroleum Assay Type ————
) Utility «| In | » - L
4 Close

,
|

Specify the range of the study:

= - - W oA »
H o ‘_l.-‘g il flash sep.hsc - Aspen HYSYS V8.0 - aspenONE =

I Home Economics Dynamics View Customize Get Started
Start Page - | Flowsheet Main - ‘CnseSt_uayl w |+
Setup | Results | Plots | Failed States |

Object Variable Independent Include
3 Temperature Yes 2
liq Molar Flow Ne v
Add | | Remove | | Eat |
State Input Type | Nested v‘ [7] Reset after Run
Number of States 13 [7] Step Downward
Independent Variable Low Bound High Bound Step Size
3 - Temperature| -30.00 30.00 5.000 §f

= 1 eeeeeess—

sin) - Ready 100% © (]

Click run, and then you can view results from the Results tab
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Dynamice View Get Stanted AR
tMain - Case Study1 -+ 24

Variable Independent Incude
3 Ternperature Yeu =2
g Molar Flow No ~
i
g Add Remove | Edi
State Input Type Nested v Reset after Run
Number of States 13 Step Downwad
Independent '4’n;|nble Low ﬁwM High ilound ilep Size
3 - Temperature -30.00 30.00 5.000
a0
x|
I
6
=
]
Soheer (Main) - Ruady 100% & *

Homw Fconomict Dynamics View Ger Staned A
> Start Page Howsheet Main MSM s+ v
Setup  Results | Plots | Failed States

Tabbe n Results Plot (2l seve Resuhs to File

3 « Temperatuen g ~ Molar Flow
3 fgmale/n]

State

State 1 -30 4536

Navigation Fane
£
s
&
&

State 5 -10 4307
State 6 5 3933 =
State 7 0 AN
State 8 5 827
State 8 19 1803
State 10 15 0
= State 11 20 0
4| State 12 25 0
’, State 13 30 0
o
me |
i . - wl 2
Soheer (Main) - Ruady 1008 & )

|
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Click Results Plot to view graph

(T ‘ =
- ——— e CEEEREE L
Case Study 1 B
50.00 -
= lig - Molar Flow
45,00 = =l A
40.00 J\_
' - \
i § 35.00 ] \
| % 30.00 x
i S - \K
3 2500 =
| . d
5 \
| 2w N :
o] i
N 2 5w v
I 1 3 - Temperature; (C) =217
| 10.00 liq = Molar Flow (kgmole/h) = 18.22
\ 5.000
| i \ . .
0.000 T T T T T - T _<J
-30.00 20.00 -10.00 0.000 10.00 20.00 30.00
3 - Temperature (C) v
Comment:

As we see, when the temperature increases the liquid flow rate
decrease, the liquid start to decrease @ -15 °C, and @ 15 °C there will be
no liquid product and all the product will be vapor.

This is a simple case; you can create your own case study with the same
steps.
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You can change the scale of axis & the curve color by right click on the

plot area and click graph control:

ﬁ] w— =_—_‘ W — =D
Case Study 1 0
50.00 - -
= lig- MIar Flow
4500 = 1
i 40.00 ;
I - \
— 3500 -
5 ] Right Click ’\
2 som N
| - ‘
3 200 ' =
W - | Graph Control...
3]
© 2000
| 2. J Reset zoom
| 2 1500 Scooters 3
' -
\ 10.00 Copy »
| 5.000 Print Plot \
| 0.000 r r Print Setup - - - ]
-30.00 20.00 -10.00 0.000 10.00 20.00 3000
i 3 - Temperature (C) v
‘I‘_

ﬁ] Graph Control

|

Data

Axes l Title I Legend I Plot Area l

Vliq - Molar Flow

Type: Line |
Name lig - Molar Flow

gee: I

Symbol ’Square v’ ] Visible
Line Style ’Solid -] [¥] Visible
Thickness 0.0000

[¥| Show in Legend

<

n

] »

m

l

|

|
G
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You can also print this plot from the same menu:

Case Study 1 I
50.00 -
- lig- Mi:ar Flow
4500 =} =
40.00
L . \
— 3500 -
B Right Click \
" % 30.00 -
il € - \N\
3 2500 : — =
i o il Graph Control...
3]
© 2000
| E‘ 1 Reset zoom
| £ 1500 Scooters »
. 4
\ 10.00 Copy R
| s > [\
\ amn y | . l% Print Setup —r - rt ]
-30.00 -20.00 -10.00 0.000 10.00 20.00 3000 -
3 - Temperature (C) - !l

Save Your Case!
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| Refrigerated Gas Plant

Experience the New Aspen HYSYS'".

The best process simulation software
is now easier to use and faster to o e o
learn than ever! e e

Aspen HYSYS is a comprehensive process
modeling system used by the world's
leading oil & gas producers, refineries,
and engineering companies to optimize
process design and operations.
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Workshop

In this simulation, a simplified version of a refrigerated gas plant is going
to be modeled. The purpose is to find the LTS (Low Temperature
Separator) temperature at which the hydrocarbon dew point target is met.
The Sales Gas hydrocarbon dew point should not exceed -15°C at 6000
kPa. The incoming gas is cooled in two stages—first by exchange with
product Sales Gas in a gas-gas exchanger (Gas-Gas) and then in a propane
chiller (Chiller), represented here by a Cooler operation. A Balance
operation will be used to evaluate the hydrocarbon dew point of the product
stream at 6000 kPa.

Learning Objectives

e Add a hypothetical component
¢ |Install and converge heat exchangers.
e Understand logical operations (Balances and Adjusts).

e Use the Case Study tool to perform case studies on your

simulation.
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Example:

The feed stream enters an inlet separator, which removes the free
liquids. Overhead gas from the Separator is fed to the Chiller where it is
cooled to -20°C, which will be modeled simply as a Cooler (Pressure
Drop=35 kPa). The cold stream is then separated in a low-temperature
separator (LTS). Overhead gas from the LTS is fed to the heater
(Pressure drop=5kPa) where it is heated to 10°C to meet Sales Gas
Specifications.

Feed Stream:

Temperature Pressure Molar Flow Rate
15°C 6200 kPa 1440 kgmole/h
Composition:
Component Mole Component Mole
N, 0.0066 n-Butane 0.0101
H,S 0.0003 i-Pentane 0.0028
CcO, 0.0003 n-Pentane 0.0027
Methane 0.7575 n-Hexane 0.0006
Ethane 0.1709 H.O 0.0000
Propane 0.0413 C7+ (NBP=110°C)  0.0001
i-Butane 0.0068

FP: Peng Robinson
- Calculate the duty rejected from the chiller

- Calculate the duty Absorbed inside the Heater
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To start the program, From Start Menu, Select All Programs >>

Aspen Tech >> Process Modeling V8.0 >>>> Aspen HYSYS >>

Aspen HYSYS

aspen

Aspen HYSYS
V8.0

© 2012 Aspen Technology, Inc. AspenTecn, 35penONE™, and e Aspen k23f o0

aspen

e YIIIMINS O MEQISIEEd TIIEMANS OF ASpan TEchnoiogy, Inc. Al rgms resarved.

Customizi

X H
e |

8 O W @& g *-oF

Get Started o @

What's Ribbon | Examples | Conceptual Design | Exchange Search Aspen HYSYS

New  Mapping Builder ‘ LinkedIn Group | b
Get up to Speed | ‘ | Ask the Community| Support ‘ Help_‘
_ StartPage < |+ =
{.’i g
aspen Aspen HYSYS V8.0
3 New... Product News | My News [
(& Open File... .
Lo meiiinn Tips and Tricks: How to View Preferences in Aspen HYSYS V8.0 (February 15, 2013) =
I Recent Cases ge;v-v-hé’rgtc locate preferences in the new Aspen HYSYS V8.0 user interface,
Ciisa Weibso Chitiyevnribirr Don't Miss It Register Now for OPTIMIZE 2013 -- (February 13, 2013)
| Get § 0 ﬁa;é -)fgd}egistered for the OPTIMIZE 2013 AspenTech Global Conference yet? If not,
et Start click on the link to find out who's already signed up and review all the sessions and
€8 What's New speakers. New this year -- build your own customized agenda!
\ Search Tips and Tricks: Convert an Aspen HYSYS Case to an Aspen HYSYS Petroleum Refining
&3 Animated Tutorials C‘a.s_e‘!ffebrgany 11, 2013)
&% Training Watch this viewlet to learn how to convert an existing Aspen HYSYS Case to an Aspen

€7} Documentation
£ Support Center

HYSYS Petroleum Refining V8.0 case.

Tips and Tricks: Free Training Modules on Getting Started with Energy Analysis in Aspen =
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4- First, Start a new case

Caze

T 3 Azpen HYSYS
O » s Template I et
=y P e New (Ctrt + Ny felp
. :i' Colusin Creste a new case >
By |
My Reformer
; i u’._ Hydrocracker
, ¢ i ences in Aspen HYSYS VB0 (February 15, 2017)
s '_}p CaCracker
' ﬂ Expoet ' \_' the new Aspen HYSYS VB0 user interface,
_&'ZI Petroleum Distillation TIMIZE X023 - {February 13, 20113)
A it Mansger £ 2013 AspenTech Global Conference yet? I
— 0's already signed up and revew a the sessions
- picd your own customized agendal
— " - HYSYS Case to an Aspen HYSYS Petroleurn Refiming =
=) Prnt Sety, = e —
ey - =51
]
About |
Oations © Exit o e @
5- Add the Components
EENE Untitled - Aspen HYSYS V8.0 - aspenONE_ (=8|
W |17 e Untled - Aspen HYSYS VB0 -35penONE L e B
Home  View  Customize  GetStarted s @
% Cut 2 [ Map Components ‘E 3 2 @ @
E3Copy~ (7 Update Properties
: Navigate Petroleum | Hypotheticals | Oil Aspen PVT Laboratory
(18, Paste Z ' Assays % = ‘ Properties | Measurements
~ Clipboard Components Refining Options PVT Data
Properties < “Start Page - Component Lists « | + b <
Ail items v § =
List Name Source
Component Lists
[ Fluid Packages
[ Petroleum Assays
[& Oil Manager
[C& Reactions
@ Component Maps 2
[C& User Properties 2
ey [ oo | [ o
E— W
_ Properties
[ Import | 'l ‘ Export.. ‘ )
[ Simulation -
‘| n | »
‘9 % Y Messages v 3 %
. || Required Info : Fluid Packages -- S
‘ I y
0% © I ®
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6- Choose the system components from the databank:

(5 T E Get Stacted
Seart Page Compooent List - 1

Select

Source Databank HYSYS Pore Caomponeaty Fiver A Familles
Cempenent Type oup Sesrch for; Search by: Fall Name/Synuoyen
Simuletion Name Full Mame | Synooym Formuls
Methane a o
< Aad
Etmane Q @,
Propane | =
+Butane ~C4 (€ 1154
fieplace n-Butane wCa caHl
~Pentane -C5 CSHl 5
n-Pentane nC5 (6104
o Heane 1 CoHR
n-Heptane (o] Hl
n-Octane (e ] [« 134
n-Monane ) MG
mn-Decane 10 Clomg
n-C14 a1 QM
n-C12 (=5} C1H3
s
L
Component Type Group Search for:
Methane Pure Component
Propane Pure Component 2 Simulation Name
Ethane Pure Component 1
i < Add

n-Butane

i-Pentane

n-Pentane

feplacs n-Hexane

n-Heptane

n-Octane

n-Decane

n-c11

n-c12

n-c13

n-c14

n-C15

After adding the pure components (N2, H,S, CO,, C1, C2, C3, n-C4, i-C4,
n-C5, i-C5, n-C6, H,0) we have to add the last component (C7*) which is

not a pure component as it represents all components above C7 including

C7 in the feed.

To define C7+ we have to create it as a hypothetical component as the

following:
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From the drop menu select Hypothetical instead of pure components

atabank: HYSYS Eng
m Ahmed Deyahb Fares

Select: I Pure Components

imponent
Methane

Ethane
Propane
i-Butane

n-Butane
i-Pentane

n-Pentane

n-Hevane

Type
Pure Component

Pure Component
Pure Component
Pure Component
Pure Component
Pure Component

Pure Component

Pure Camnnnent

Group

Select create and edit hypos

Search for:

/Simulation Name Full Name / Syr
] n-Heptane
L—<Add—’ n-Octane
n-Nonane
e n-Decane
‘ Replace I n-Cl1

Method: [Create a batch of hypos

Select: ‘ Hypothetical
Hypo Group: ‘ HypoGroupl '|
Initial Boiling Point: ~ 30.00C | Interval ~| 1000C
Final Boiling Point: 900.0C
New Hypo Group l | Generate Hypos |
Name Added ? Normal Beiling Point = Molecular Weight  Liquid Density

Click on New Hypo

—

&

ng
hmed Deyab Fares
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et [Hpothetic | el

Hypo Group: | HypoGroupl '| Type: |Base Properties "’|

Click Here
i Eo2
Mame Added 7 Mormal Boiling Point | Molecular Weight  Liquid Density

After adding a hypo component you can edit the name, add the properties

you have, and estimate the unknown properties as follows:

Select: | Hypothetical v| Method: |Create and Edit Hypos '|
Group Hypo Group: | HypoGroupl v| Type: |Base Properties '|
1ent
1ent
1ent
<< Add All
1ent
1ent [ MNew Hypo Group H MNew Hypo l

1ent
Mormal Boiling Point . Liguid Densi Tc
; aud Dy
1ent 4 - MName ] Molecular Weight [kg/m3] [l
rent ' C7+"I 2 110.00' <empty> <empty> <empty>|
1ent

1ent

1ent

1ent

4 n 3

-I Estimate Unknown I Delete Hypo

[ n b

Finally add the hypo component to the component list
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Properties < Start Page m| +
All Iterns =
4 [ Component Lists Source Databank: HYSYS
& Component List - 1
[. Fluid Packages
£ Petroleumn Assays Compenent Type Group
& Oil Manager Methane Pure Component
@ Reactions Ethane Pure Component
@ Compenent Maps Propane Pure Component
[ User Properties i-Butane Pure Component
n-Butane Pure Component
i-Pentane Pure Component
n-Pentane Pure Component
n-Hexane Pure Component
co2 Pure Component
H25 Pure Component
Mitrogen Pure Component
H20 Pure Component
I C7+* User Defined Hypotheticz HypoGroupl I

Now, select the suitable fluid package

Untitled - Aspen HYSYS V8,0 - aspenONE ‘ EEL

- - e e — -

Home View Customize Get Started v @
Properties < Start Page - Fluid Packages « |+ >

All Items - 5

Fluid Package Component List Property Packac

TICEE

e e e s s

4 [Zg Component Lists
Component List -1

‘T

% Petroleum Assays

& Oil Manager

[C@ Reactions

% Component Maps

[@ User Properties

T 2

Add | Edit..

m

=5{ Simulation !

§" Energy Analysis

Messages v I X

. || Required Info : Fluid Packages -- Seles

« | m | »

100% © L) @

In this case, select Peng-Robinson
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—— — = o — — — T ———— " e
-~ I = PO F Untitled - Aspen HYSYS V8.0 - aspenONE il
Home View Customize Get Started 7]
Properties < Sgrtbage - Basis-1 - [+ 7
Alltems = Set Up | Binary Coeffs l StabTest l Phase Order I Tabular I Notes l -
4 [ZZ Component Lists = )
£& Component List - 1 Package Type: HYSYS Component List £
4 [5G Fluid Packages
|3 Basis-1 -Property Package Selection - Options =
& Petrol A ] Enthal P
[_‘_é ?ro b Lee-Kesler-Plocker A ANy, ;
Oil M i
g oil 'anager Margules Density
£ Reactions xgz"sﬁ; Modify Tc, Pc for H2, He Mox
C t eam | 4
B8 Componen 'Maps NRTL Indexed Viscosity
[C& User Properties X
Peng-Reobinson Options
eng-Robinson
o N\ EOS Solution Methods Cubic EC
U
T A3
s Properties PRSV ol Phase Identification
Surface Tension Method
D{gSi'nm Thavmasl Candisdinb. A A4
‘ I m »
‘9 fnevgy Y Messages v I X
100% © { @®

Now you can start drawing the flow sheet for the process by clicking the

Simulation button:

. [N = S |:_' | 3 ok - % Untitled - Aspen H‘\;{SYS V8.0 - aspenON ﬁ] Paeci
Home Economics Dynamics View Customize (ilr%; . x
Simulation < _ StartPage - FlowsheetMain « |+ | (= .=

]
‘ lé:l

All Items \ U o =
% Workbook 2] ning
(& UnitOps Custom Dynamics
[[@ Streams Common Columns
[§ Stream Analysis =
[£& Equipment Design 2 ‘Lj: Q ’ﬁ: ﬁi g" o
& Model Analysis v l'.—l
[[@ Data Tables @ % *{ﬁ» ﬁ q
[@ Strip Charts ~—¢=
[% Case Studies B Cj B L8 g
[C@ Data Fits v | f’
R A §
F — i§
= (& enel s BT |
— 3 v I %
= go% {E ﬁ ﬂ@
ces LT

Now add a material stream to define the composition and the conditions

of the feed stream
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From the palette:

o | B P LS8 | CASE2.HSC - Aspen Hvsvsﬁ.o-aspeno

Home Economics Dynamics View Customize GetSta

Q Z Gz to Fit =1 2 2 M
) Zoom {5} Zoom to {= Q ! tfjﬂ — | Meg
QZoom In =] Page Width - : M By N .| Stard \
= ocwsheet odel otes 3 stream
(2, Zoom Out ' Palette | Manager ¥ Plan He Relsog
Zoom } Show 7 Custom Dynamics |

Simulation < _ Flowsheet Main - | Case Study 1 Common Columns i
All tems v T g

£& Workbook E=l ’&[ﬁ
b £@ UnitOps

I [Cg Streams
[[% Stream Analysis
& Equipment Design

|

S

tal

v Il ] = ||
Th ||

Z

=

m

Double Click

[C& Strip Charts

o Fn ~

-r

& Properties

] Simulation

@l Material Stream: To Refrig | =RlC. ® |
Workshest | Attachments | Dynamics | W
Worksheet Muole Fractions
Cc:nditiuf:ns Nitrogen
c e Hz25
m::m position co?
Ui e Gas Feed Methane
Petroleurn Assay
Ethane i
K Value
User Variables !Jmpane E I
Notes i-Butane
Cost Parameters _n—Buta L= ]
Mormalized Yields | I-Pentane
n-Pentane |
n-Hexane
CT+*
Total 1.00000 B
Edit... l [ View Properties... ] [ Basis...
F] m J b

|
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@ Material Stream: To Refrig

= @ = )

Worksheet | Attachments | Cynamics |

Worksheet

Froperties
Composition

Chl & Gas Feed
Petroleum Assay
K Value

User Vanables
Motes

Cost Parameters
Mormalized Yields

Stream Mame

Vapour / Phase Fraction
Temperature [C]

Pressure [kPa)

Maolar Flow [kgmalesh]

Mass Flow [kg/h]

Std Ideal Lig Vol Flow [m3/h]
Malar Enthalpy [kl kgmele]
Molar Entropy [kl kgmeole-C]
Heat Flow [kI/h]

Lig Vol Flow @5td Cond [m3/h]
Fluid Package

Utility Type

To Refrig
1.0000
15.00

6200

1440
2.990e+004 o
8331 "
-8.127e+004
1494
-1.170e+008
3.391e+004
Basis 1

Define from Other Stream...

Le ]

i

From the palette select the separator:

.
5 Palette

F@X
| => | => |

Upstream

Refining
Dynamics

Columns

Custom
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f@ Separator: Inet Set Gas | = | B P _|1
Design | Reactions | Rating | Warksheet | Dynamics | -
Desian Name  net Set Gas
S >
User Variables UzHAT Vapaour Outlet I Inlet Sep Vap 'I
Naotes << Stream >>
SCK
>
™ -
- =
Energy (Optional) & |
>
Vessel Fluid Package Liquid Cutlet
| Basis 1 v| I Inlet Sep Lig vﬂ
Eligner,
ol m | )
Add a cooler:
‘ i = 8] = |
~ Cooler: Chiller = |
Design ’ Rating I Worksheet I Performance l Dynamics | "
Design Name Chiller
Energy
| Inlet Sep Vap ~| | Chiller
— > \
Outlet
Gas to LTS -| '
Fluid Package '
l
| Basis 1 - |
l Delete I [
<] m 1 ’
= a3 J
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™

@ooler: Chiller =& %
Design | Rating I Worksheet I Performance I Dynamics I |
Desim | Delta P
I 35 00 kPa I
' Delta T Duty
> I
P
l Delete l I Unknown Duty al
< | m | »
= - )
.
@Cooler: Chiller (=lE] ® |
Design [ Rating ] foce [ Dynamics il
Worksheet  |Name Inlet Sep Vap Gas to LTS Chiller Q
Conditions Vapour 1.0000 L 0.8735 <empty>
Properti§s. Temperature [C] 15.00 z m <empty>
gsr;pos'tlon Pressure [kPa] 6200 ' 6165 <empty>
e Molar Flow [kgmole/h] 1440 1440 <empty>
Mass Flow [kg/h] 2.990e+004 2.990e+004 <empty>
Std Ideal Lig Vol Flow [m3/h] 88.31 8831 <empty> | _
Molar Enthalpy [kJ/kgmole] -8.127e+004 -8417e+004 <empty> |
Molar Entropy [kJ/kgmole-C] 1484 138.6 <empty>
Heat Flow [kJ/h] -1.170e+008 -1.212e+008 4.186e+006
[ o | N -
‘| m | ’
== = —= y

Add the LTS Separator:
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@ Separator: LTS | = = ® )
Design |Raactions | Rating | Worksheet | Dynamics | -
Design Name |75 "
'[p:onnectiu-ns Inlets .
arameters
User Variables Gas to LTS Vapour Outlet | LTS Vap -
Motes << Stream >>
KXAX
>
B s
< - !
Energy (Optional) (‘5
} ]
Vessel Fluid Package et
| Basis 1 -] | LTS Liq -]
Delete =] Igne ™
4 m 2
Add a heater:
fers '
[ Heater: E-100 - —— =B =
Design ’ Rating l Worksheet ] Performance I Dynamics l
Design . Name E-100
Connections | m o
Parameters A
SR BB htimed Deyab Fares
Notes oo duzd) £
—— >
Qutlet
-€ ]
Sales Gas ¥ .
Fluid Package
|
| Basis 1 -
Delete | | Unknown Delta P
¢ | " ] »
- T 1 - S
|
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-
5 Heater: E-

100 3' — — =8| X

Design

'

Design | Rating Performance I Dynamics]

Delta P

DeltaT

7|21

Duty

EE— >
B
Atimed Deyah F
[ Delete J | Unknown Duty
< | 1 | ’
- a3 S
[ Heater: E-100 | o = 2
_ _S— T
sign m Performance | Dynamics | L
orksheet |z LTS Vap Sales Gas
nditions Vap o 1.0000 1.0000
:pertin.f Temperature [C] -EU.D'DE 2 10000
'S"P"S't'““ Pressure [kPa) 6165 5160
pees Molar Flow [kgmole/h] 1258 1258
Mass Flow [kg/h] 24442004 244424004
Std Ideal Lig Vol Flow [m3/h] 74.84 74.84
Meolar Enthalpy [k/kgmale] -8.14%=+004 -7.967e+004 £
Mealar Entropy [kl/kgmaole-C] 14149 1487
Heat Flow [k!/h] -1.025e+008 -1.002e+008
ooce | |
« | m | v

|'\
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heater

Inlet
|ne§ep Chiller tLoTS

Set’ 2P
Gas

To
Refrig

LTS
Lig

Inlet
Sep Liq

- The duty rejected from the chiller = 4.186 e6 (4.186 *10°) kJ/hr
- The duty Absorbed inside the Heater = 2.287 e6 (2.287 *10°) kJ/hr
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Heat Exchanger

The design is modified to reduce the operating cost represented in
Chiller & Heater duties, by adding a Heat Exchanger before the Chiller
where the overhead from the inlet separator is pre-cooled by already

refrigerated gas from LTS.

Heat Exchanger Design Specifications:

- Sales Gas Temperature=10°C

- Tube side Pressure drop=35kPa
- Shell side Pressure drop= 5kPa

- No heat losses inside the heat exchanger.
- Choose Weighted Exchanger as Model

L
inlet sep
lig

LTéTJap

. LTS
inlet sep vap Gas to (Gas to
inlet E-100 Chiller “Chiller LTS
Gas
To Sep
refrig —
Sales Gas -
LTS Liguid

Calculate the duty rejected from the chiller after this modification

Calculate the Overall Heat Transfer Coefficient (UA) for the HX
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Solution:

1- Remove the heater, outlet stream and heater energy stream.

2- Disconnect the chiller inlet from the chiller (cooler).

LTS
hiller Vap

3- Add a heat exchanger from the palette:

— = . LTS
Inlet Sep Gas to
] Vap E-100° chiller LTS
— Inet Set
Gas (-
To
Refrig
LTS
Liq
Inlet Sep
Liq
4- Open the heat exchanger and complete the required data:
rri Heat Exchanger: E-100 = |-E
Design | Rating ] Worksheet ] Performance I Dynamics ] Rigorous Shell&Tube =
Design Tube Side Inlet Name  E-100 Shell Side Inlet
aneens Ilnlet Sep Vap 1 Iﬂ m s vap 3
pecs Wl 5 Atimed Deyab Fares < ——
User Variables) | |
Notes
Tubeside Flowsheet Shellside Flowsheet
Case (Main) Case (Main) L
- o7 T -
[ Tube Side Outlet . Shell Side Outlet
to chiller 2 ll ‘ Switch streams lSaIes Gas iﬂ
Tube Side Fluid Pkg Shell Side Fluid Pkg
' ‘ GasPlant - | GasPlant '
" Delete | [ Unknown Delta P | F [ |
o " J
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p
Lm Heat Exchanger: E- 4

Worksheetl Performance | Dynamics | Rigorous Shell&Tube

Connections
Parameters
Specs

User Variables
MNotes

Design |Ratin
i - Heat Exchanger Model

[ Simple Weighted

—| Rigorous Shell&:Tube

<empty> =
SHELL—S[Dj TUBE-SIDE [ 5]
Specified Pressure Drop [kPa] 3.000 35.00
Pass Mame Intervals Dew/Bubble Pt Step Type Pressure Profile
Inlet Sep Vap-to chill 5 3 Equal Enthalpy Const dPdH
LTS Vap-Sales Gas 5 4 Equal Enthalpy Const dPdH

- Rigorous Model

For a more accurate exchanger rating
click Rigorous Shell&Tube button here

| Size Rigorous Shell&Tube | ~|

[ use Design Template File

1

I

| 3

. =

—

[ &

e Weighted. The heating curves are broken into intervals, which then

exchange energy individually. An LMTD and UA are calculated for

each interval in the heat curve and summed to calculate the overall

exchanger UA. The Weighted method is available only for

Counter-Current exchangers.

e Endpoint. A single LMTD and UA are calculated from the inlet

and outlet conditions. For simple problems where there is no phase

change and Cp is relatively constant, this option may be sufficient.

p
(B Heat Exchanger: E- 1 =
| Design l Rating | Worksheet IPerformance I Dynamics ] Rigorous Shell&Tube | =
Worksheet Name Inlet Sep Vap to chiller LTS Vap
Conditions Vapour 1.0000 <empty> 1.0000
Properties Temperature [C] 15.00 <empty> 20.00
Composition| | Pressure [kPa] 6200 6165 <empty>
PF Specs Molar Flow [kgmole/h] 1440 1440 <empty>
Mass Flow [kg/h] 2.990e+004 2.990e+004 <empty>
Std Ideal Liq Vol Flow [m3/h] 8831 88.31 <empty>
Molar Enthalpy [kl/kgmole] -8.127e+004 <empty> <empty>
Molar Entropy [kl/kgmole-C] 1494 <empty> <empty>
Heat Flow [k)/h] -1.170e+008 <empty> <empty>
< | n | »
_e— — /
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5- Open the chiller and re-connect the tube side outlet to the chiller inlet

Design I Rating I Worksheet I Performance I Dynamics l . |
Design Name Chiller
Connections
Parameters
User Variables Inlet £ |
Notes — nery [
to chiller Chiller Q |
=] ||
EEE—— >
Outlet
| Gasto LTS ~|
Fluid Package ‘
' GasPlant v
[ ooee | |

The duty rejected from the chiller after this modification = 1.878 e6 kJ/hr
The Overall Heat Transfer Coefficient (UA) for the HX= 2.786 e5 kJ/C-h

Before Modification After Modification

4.186 *10° 1.878 *10°
2.287 *10° 0

Chiller Duty
Heater Duty
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Adjust

Adjust the LTS feed temperature to ensure the LTS vapor rate of 1200

kgmole/hr using Adjust operation.
Calculate the temperature of LTS feed ...................

1- Select an adjust operation from the palette:

Common Columns
=3

=T

LN Y |8 B ey

2- Open the adjust operation and select the adjusted variable (LTS
feed Temperature) and the Target variable (LTS Vapor molar flow).

= ADJ-1 >
< -—
Connections ‘ Parameters I Monitor I User Variables | -
Connections Adjust Name ADJ-1
Connections Click Here
Notes -Adjusted Variable 1
Object: ,
Variable: =
-Target Variable ||
Object: | SelectVar.. I
Variable:
-Target Value
~Source ‘
IS | ssssevassithea
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(@ - = N
[ Select Adjusted Variable For ADJ-1 - =& %
Flowsheet Object Variable Variable Specifics =
| I OK 5
Case (Main) 1 Feed Nozzle Elevation - ———
2 Lig Vol Flow @5Std Cond ) ]
Chiller Macrocut Assay Data ~Object Filter
\ Chiller Q MacroCut Data @ All
E-100 Macrocut Gas Composition -
i f N | MacroCut LightEnds B Steams
Gas to LTS Mass Flow {2) UnitOps
1 NET SEt 3as Molar Enthalpy () Logicals =
Inlet Sep Lig Molar Flow Z N
| LTS pHValue © Utilities
LTS Liq Pressure () ColumnOps
I LTS Vap Product Nozzle Elevation ity
. ProductBlock Inlet Sep L| | Std Ideal Lig Vol Flow o \
! ProductBlock LTS Lig Std Lig Vol Flow Spec [
I ProductBlock_sales gas ;
sales gas I =
to chiller ota| e
Total WOR
User Variables
o m | » Vapour Fraction v "
< | (0 | »
" J
5 ADJ-1 —un=
= S
Connections | Parameters I Monitor I User Variables ‘ i
Connections Adjust Name ADJ-1
 Connections |
Notes -Adjusted Variable
Object  GastoLTS | Select Var..
Variable:  Temperature -
A AT |
-Target Variable r
Object: Select Var.., \
Variable: ‘
-Target Value
-Source
@ User Supplied Specified Target Value
() Another Object Y
“ mn ’
. = 7

- :
(B Select Target Variable For ADJ-1 |ﬂi‘
Flowsheet Object Variable Variable Specifics
Case (Main) 3 Master Comp Volume Flow * &
2 Master Comp Volume Frac
i Chiller Molar Density - Object Filter ——
Chiller Q Molar Enthalpy @ All
E-100 s - E
FeederBlock 1 Molar Flow Sl l
Gas to LTS olar Heat Capacity (2} UnitOps
I Inet Set Gas Molar Volume ) Logicals
Inlet Sep Lig Molecular Weight ]?’ Z D%
I LTS Normalized Yields (Fraction! | AL
| Im Normalized Yields (Mixed) ) ColumnOps
Normalized Yields (Percent) o
i L'.I:S ‘.,? v ey Dfmjﬁ....i‘f(g 7e e 1) Custom '

By: Eng. Ahmed Deyab Fares - http://www.adeyab.com
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—] ] b
- ADJ-1 . |
_ - A
Connections Adjust Name ADJ-1
| Connections | )
Notes -Adjusted Variable
Object: Gas to LTS | Select Var..,
Variable: j'ifemPera.ture "
\
-Target Variable
Object LTS Vap | | SelectVar.
Variable: Molar Flow s
-Target Value
@ User Supplied 1 Specified Target Value |
() Another Object IM 1200.0000 I
() SpreadSheetCell Object —
| Unknown Maximum
rw— T Flie -
‘< | m | ’
“ A

You can see the total number of iterations from the monitor tab:

| Connections | Parameters | Maonitor | User Variables | —

Monitor -Jteration History

= | Total Iterations I T I
Plots

Tter Adjusted Value Target Value Residual |I
[C] [kgrnole/h] [kgrnole/h]
1 -20.000 1259.243 509.24
2 -21.000 1247.547 47.55
3 -21.445 1242197 42.20 (=
4 -31.178 1099.027 -101.0
5 -23.008 1222687 2269
6 -24.507 1202.861 2.861

7 -24.723 1199.905 -9471e-002

4 m 3

|
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Propane Refrigeration
Loop

Experience the New Aspen HYSYS'".

The best process simulation software
is now easier to use and faster to
learn than ever!

Aspen HYSYS is a comprehensive process
modeling system used by the world's
leading oil & gas producers, refineries,
and engineering companies to optimize
process design and operations.

COMPRESSOR
CONDENSER
. |
/' \c-o/
REFRIGERANT
VAPOR
WARM ( )
NATURAL GAS SURGE
l TANK
l CHILLER f

REFRIGERANT
COLD GAS LIQUID
AND LIQUIDS
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Workshop

Refrigeration systems are commonly found in the natural gas
processing industry and in processes related to the petroleum
refining, petrochemical, and chemical industries. Refrigeration is
used to cool gas to meet a hydrocarbon dewpoint specification
and to produce a marketable liquid.

In this module you will construct, run, analyze and manipulate a
propane refrigeration loop simulation. You will convert the
completed simulation to a template, making it available to

connect to other simulations.

Learning Objectives

Once you have completed this module, you will be able to:

* Add and connect operations to build a flowsheet.
 Understand how to simulate the vapor compression loop.
 Understand forward-backward information propagation in
HYSYS.

« Using the spread sheet to calculate the COP (Coefficient Of

Performance) for the loop.
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Example:

A Refrigeration cycle utilizes propane as the working fluid is used in
the liguefaction of the NG. Propane is fed to an evaporator (Heater) the
pressure drop=5 kPa, where it absorbed 1.50e+6 kJ/hr from the NG and
leaves at the dew point (Vapor Fraction=1.0) at T= -15°C. The output of
the evaporator is then compressed adiabatically with efficiency of 75%,
and then it's condensed to reject heat. Inside the Condenser there is a
pressure drop of 30 kPa, and leaves as saturated liquid at 45°C. Finally, the

propane passes through a valve to return the pressure of the Evaporator.

Fluid Pkg: Peng Robinson

Calculate:

Pressure of the evaporator fed in kPa.

Flow rate of propane in kmol/hr.

Valve pressure drop in kPa.

Temperature of the valve outlet in °C.

Compressor duty in hp.

Condenser duty in kJ/hr.

* Calculate the COP (Coefficient of Performance) for the cycle
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To start the program, From Start Menu, Select All Programs >>

Aspen Tech >> Process Modeling V8.3 >>>> Aspen HYSYS >>

Aspen HYSYS

aspen

Aspen HYSYS
V8.3

aspen

© 2012 Aspan Tecnnology, In. AspenTech, aspenONE™, and e Aspen 163t i0g0
e YAOSMANS OF RISt YAOEMANS OF ASpan Technology, Inc AN rignis resarved.

. =

Get Started A xg),«
== T Q , 7 £ = D
& = ) g » @ 4 &3
What's Ribbon | Examples | Conceptual Design | Exchange Search Aspen HYSYS :
New  Mapping Builder ‘ LinkedIn Group | <
Get up to Speed | | Ask the Community| Support_‘ Help_‘
_ StartPage « |+ >
aspen Aspen HYSYS V8.0
3 New.. Product News | My News [
ot it Tips and Tricks: How to View Preferences in Aspen HYSYS V8.0 (February 15, 2013)
I Recent Cases éée‘thrgto locate preferences in the new Aspen HYSYS V8.0 user interface.
Conve Winbar Covinmar ber Don't Miss It!: Register Now for OPTIMIZE 2013 -- (February 13, 2013)
I Get Started Have Ay(;u..registered for the OPTIMIZE 2013 AspenTech Global Conference yet? If not,
et Start click on the link to find out who's already signed up and review all the sessions and
8 What's New speakers. New this year -- build your own customized agenda!
\ Search Tips and Tricks: Convert an Aspen HYSYS Case to an Aspen HYSYS Petroleum Refining
&3 Animated Tutorials Case (February 11, 2013)
&% Training Watch this viewlet to learn how to convert an existing Aspen HYSYS Case to an Aspen

€] Documentation

& Support Center

HYSYS Petroleum Refining V8.0 case.

Tips and Tricks: Free Training Modules on Getting Started with Energy Analysis in Aspen

-

|
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1- First, Start a new case

Caze .
~ -
S 0 » ¢ Template —m3 .
=y ~re ] New (Ctrl « Ny felp
. ?J’: Column Creste a new case 'W
(LY T
felommer
“ Hydrocrackes
R v
. rjp ol rences in Aspen HYSYS VB0 (February 15, 2017)
: | CatCracher
3] Export ' 2 the new Aspen HYSYS VB0 user interface,
ﬁ‘zi Petroleusm Diatillation TIMIZE X023 - {February 13, 2013)
A it Manager VIZE 2013 AspenTech Global Conference yet? If
= tho's already signed up and revew 2 the sessions
£ picd your own customized agendal
- " - HYSYS Cate 10 an Aspen HYSYS Petroleumn Refining =
Sk Print Setu = —
e - =
Il
About |
Oations © Exit 308% e @
2- Add the Components
ol —I - 1 i - ' { ‘ @ ‘ 8~‘
% ;.H - |_l g .“ - Untl‘t‘l_ed -fspen HYSYS V8.0 - aspenONE — I
Home View Customize Get Started A7)
# Cut - [ Map Components [ [
c ] = ' ke % Z| [t s,
S3Copy 7y Update Properties
. Navigate Petroleum | Hypotheticals = Oil Aspen PVT Laboratory
(18 Paste & ' Assays % = Properties ‘ Measurements
_ Clipboard Components Refining & Options PVT Data
Properties ¢  StartPage - ‘ComponentLists « |+ -
All items v N A=
List Name Source
Component Lists
[Z3 Fluid Packages
[C& Petroleum Assays
[[& Oil Manager
& Reactions
[& Component Maps =
[[& User Properties 2
l Copy ‘ \ Delete
3‘ F—
[ Import I '; ‘ Export.. ‘ =
[ Simulation v
< ] | »
‘Q 9 y Messages v A x
. || Required Infe : Fluid Packages -- S
] " »
100% @ Lk ®
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Page

aspenONE Exchange

3- Choose the system components from the databank:

Component List-1 |+

e Databank: HYSYS

Tupe

Compopept
Fprapane

Pure Component I

Group

Select: ‘Pure Components

Search for: ‘

4 [ZZ Component Lists
Component List - 1
)
% Petroleum Assays
& Oil Manager

[[& Reactions

& Component Maps
& User Properties

-r

e &

D-[g Simulation

| Edit...

m

Simulation MName A
Methane 1
Ethane
*‘ i-Butane
n-Butane
i-Pentane
n-Dertanse
Now, select the suitable fluid package
— - = — —_———— = =
~ [ = NS Untitled - Aspen HYSYS V8.0 - aspenONE i T e
- - — — - - . . -

Home View Customize Get Started v @
Properties < Start Page - | Fluid Packages -~ | + -
All Items > E

Fluid Package Component List Property Packag

m

In this case, select Peng-Robinson
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—— — = o — — — T ———— " e
-~ I = PO F Untitled - Aspen HYSYS V8.0 - aspenONE il
Home View Customize Get Started 7]
Properties < Sgrtbage - Basis-1 - [+ 7
Alltems = Set Up | Binary Coeffs l StabTest l Phase Order I Tabular I Notes l -
4 [ZZ Component Lists = )
£& Component List - 1 Package Type: HYSYS Component List £
4 [5G Fluid Packages
|3 Basis-1 -Property Package Selection - Options =
& Petrol A ] Enthal P
[_‘_é ?ro b Lee-Kesler-Plocker A ANy, ;
Oil M i
g oil 'anager Margules Density
£ Reactions xgz"sﬁ; Modify Tc, Pc for H2, He Mox
C t eam | 4
B8 Componen 'Maps NRTL Indexed Viscosity
[C& User Properties X
Peng-Reobinson Options
eng-Robinson
o N\ EOS Solution Methods Cubic EC
U
T A3
s Properties PRSV ol Phase Identification
Surface Tension Method
D{gSi'nm Thavmasl Candisdinb. A A4
‘ I m »
‘9 fnevgy Y Messages v I X
100% © { @®

Now you can start drawing the flow sheet for the process by clicking the

Simulation button:

. [N = S |:_' | 3 ok - % Untitled - Aspen H‘\;{SYS V8.0 - aspenON ﬁ] Paeci
Home Economics Dynamics View Customize (ilr%; . x
Simulation < _ StartPage - FlowsheetMain « |+ | (= .=

]
‘ lé:l

All Items \ U o =
% Workbook 2] ning
(& UnitOps Custom Dynamics
[[@ Streams Common Columns
[§ Stream Analysis =
[£& Equipment Design 2 ‘Lj: Q ’ﬁ: ﬁi g" o
& Model Analysis v l'.—l
[[@ Data Tables @ % *{ﬁ» ﬁ q
[@ Strip Charts ~—¢=
[% Case Studies B Cj B L8 g
[C@ Data Fits v | f’
R A §
F — i§
= (& enel s BT |
— 3 v I %
= go% {E ﬁ ﬂ@
ces LT

Now add a material stream to define the composition and the conditions

of the feed stream
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From the palette:

M| 1 PGS | CASE2HSC - Aspen HYSYSE.O-aspenO h
Home Economics Dynamics View Customize GetSta Click Here [
A Z W Z to Fit ) =7 M
) Zoom {5} Zoom to C &3 % @ 1 Mes
QZoom In =] Page Width - 3 M B 5 ] Star
owsheet | Mode otes Seain Refini
(2, Zoom Out Palette | Manager < Plan Ups ng
Zoom - Show Custom Dynamics |
Simulation < _ FlowsheetMain « | CaseStudyl| | Common  Columns r
VAIVI Itemns ] {j ,?: ﬁ g
£& Workbook =
b £@ UnitOps g’ E@z % 24
b [ Streams :’lﬁ»
[[% Stream Analysis = Double Click @ _Q» a’ B
& Equipment Design
& Model Analysis &3 fa_)
[% Data Tables = =] m D 5| PN
Strip Charts
Bl - TR e
1 ¢ 3 + o =
., Properties f Cn(4) -5 :ﬁ!
E : __ [
RE— A=k=h [Eo% Ak

Add the mole fraction for the inlet stream (Propane =1)

r
[ Material Stream: 1

Worksheet | Attachments | Dynamics |

Mole Fractions

sleidatss
Oil & Gas Feed
Petroleum Assay
K Value
User Variables
Notes
Cost Parameters
Normalized Yields

Total 0.00000

|| | | Edit. | | ViewProperties. | | Basis. |
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I\

([ |
@ Input Composition for Stream: Material Stream: 1 o | B %

-Composition Basis

Propane @ Mole Fractions

() Mass Fractions

() Liq Volume Fractions
() Mole Flows
) Mass Flows

) Liq Volume Flows

-Composition Controls

S —

[ Equalize Composition ]

[ Cancel ]

1] ‘
" — d

Then leave the stream not solved till the loop is closed

Add the evaporator (heater)

@IX

| => | => |
Upstream Refining
Custom Dynamics
Common Columns
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Complete the connections and then go to parameters page to add the

pressure drop and the duty rejected

(5 Heater: E-100 o =B8] %

~

: Design ’ Rating ] Worksheet l Performance I Dynamics l

Design Name E-100

. Connectlons

Parameters

User Variables|

Notes Inlet Energy 6‘
—
Outlet

Fluid Package

» Basis-1 ¥

Delete | | Unknown Delta P

»

\ - =

—?

rﬁl-leater: E-100 — =N C)

-
Design ’ Rating I Worksheet ] Performance I Dynamics l
Design | Delta P

| Connections

' 5.000 kPa
User Variables

H || Notes Delta T 7 Du :
| -04941 C 1.50000e+006 ki/h
|
[
I —»> >
|
| -
|

Go to stream 2 and complete the vapor fraction & temperature
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{ - 1 - I = | = B4 P
@ Material Stream: 2 ~‘ ot - | A
Worksheet [ Attachments ] Dynamics l =

" Worksheet | Stream Name 2
Conthions | §Vapour / Phase Fraction
Properties Temperature [C]
Composition : . .
Ot 81.Gas Feed Molar Flow [kgmole/h] <empty>
Petroleum Assay
K Value Mass Flow [kg/h] <empty>
User Variables Std Ideal Lig Vol Flow [m3/h] <empty>
Notes Molar Enthalpy [kJ/kgmole] -1.072e+005 |-
Cost Parameters | | Molar Entropy [kJ/kgmole-C] 1419
Normalized Yields | .ot Flow [k)/h] <empty>
Lig Vol Flow @Std Cond [m3/h] <empty>
Fluid Package Basis-1 “
Utility Type
‘ m
| Unknown Flow Rate L
I Delete l [ Define from Other Stream... I | a -
‘| m | »
— = — J

Then add a compressor to raise the pressure of the vapor out from the

heater

Common Columns

a
S
£}
B
-

|

S
%
X
A
£

&89 )
&= 00 &

|

F
Ahmell Deyabh Fares
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Design \ Rating l Worksheet l Performance I Dynamics l =
De5|gn Name K-100
Connections
Parameters Injet Eng
Links 2 Z Ahmed Deyab Fares
User Variables Fluid Package
Notes
| Basis-1 -|
|
Energy
I wl ‘I >
Outlet
B Ml
Delete | | Unknown Duty o

‘|

n

Then go to parameters to make sure that the adiabatic efficiency is 75%

Design l Rating I Worksheet | Performance | Dynamics ‘

»

Design

- Polytropic Method —
@ Schultz

Parameters fficiency _) Huntington
n 5 Adiabatic Efficiency 75.000 _) Reference
User Variables Pol ic Effici
Notes olytropic Efficiency <empty> =

B

Duty
-Operating Mode
@ Centrifugal ) Reciprocating ‘ - Curve Input Option
@ Single-MW ) Multiple MW

Leave the compressor not solved till the loop is closed then add a cooler

- http://www.adeyab.com
- Email: eng.a.deab@gmail.com
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o

E-101
L
> w1
K-100
P
@
1, 2
E-100

Eng
m Ahmed Deyab Fares

r L ——— | E— | =) 5|
(5= Cooler: E-101 G P |

—

| Design \ Rating l Worksheet l Performance | Dynamics !

Design I Name E-101

1
Inlet EnerI I I

’ Outlet

Unknown Delta P

Parameters
D

Fluid Package

| Basis-1 -

| Delete |

‘| m |

\_ =

Complete the connections and then go to parameters page to add the
pressure drop =30 kPa

|
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& = — ~—  Ee—— || = v
B Cooler: £-101 PERER -
Design [Rating I Worksheet I Performance l Dynamics l
Design | Delta P
_______ I
g
User Variables
P Delta T Duty.
———— >
l Delete ] [ Unknown Duty
¢ | n | »
A = —

Go to stream 4 and complete the vapor fraction (Saturated liquid=0.0) &

temperature (45°C)

g v
[ Material Stream: :l PR Pr— =@ % |
Worksheet | Attachments l Dynamics I =
|
Worksheet [Stream Name 4
Conditions Vapour / Phase Fraction 0.0000
Properties Temperature [C 45.00
Composition Pressure [kPa] 1539
SR Gashend Molar Flow [kgmole/h] <empty>
Petroleum Assay
K Value Mass Flow [kg/h] <empty>
User Variables Std Ideal Liq Vol Flow [m3/h] <empty> |-
Notes Molar Enthalpy [kJ/kgmole] -1.174e+005
Cost Parameters | | Molar Entropy [kJ/kgmole-C] 98.88
Normalized Yields. | 4ozt Flow [ki/h] <empty>
Liq Vol Flow @Std Cond [m3/h] <empty>
Fluid Package Basis-1
Utility Type
< m
Unknown Flow Rate -
‘< | " | »
= = _ o

Then add a valve to close the loop

|
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Design | Rating | Worksheet | Dynamics | l
Design
Connections Mame VLV-100
Parameters
ser Variables
Motes
> >
Inlet Cutlet =
4 v| | 1 T|
Fluid Package
|Basr'5-1 v|
[ Delete | )
‘| L[] | .

Eng
m Ahmed Deyab Fares

14 ‘3
E-101
q2
1
VLV-10 w
K-100
X - q1
2

14 el

E-100

You can adjust the Flowsheet and rotate the streams and equipment from
the above menu (Flowsheet/Modify)
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| BN = GG E ST Uintitled - ASpen HVSYS VBZ = azpenoNE Y [ Tres ——
Home Economics Dynamics View Customize Get Started | Flowsheet/Modify
Q%} “hRotate~ {i] Attach 742 Auto Position All ] Size 02! o Name Move to Parent [ Workt
4\ Flip Horizontal 7”@ Auto Attach ..;)- Break Connection Q Zoom }} -‘5 Temperature Move into Subflowsheet " Hide C
[ Mgtcriee;smasnd =3 Flip Vertical Da Auto Position £.* Swap Connection ﬁ",;. Pan oFg?edd Eﬁf,’(s‘{'f, Pressure lgnore ™ Table \
Palette Flowsheet I Tools Stream Label = Hierarchy Display
Simulation _ StartPage - Flowsheet Main - Solver Active | +
All Items
& Workbook
I @ UnitOps 2
b [ Streams
[ Stream Analysis
[ Equipment Design

& Model Analysis
[Cg Data Tables
[ Strip Charts
[[§ Case Studies

[ Data Fits

Results:

Pressure of the evaporator fed in kPa. 296.1

Flow rate of propane in kmol/hr. 146.4

Valve pressure drop in kPa.

1243.34

Temperature of the valve outlet in °C.

-14.51

Compressor duty in hp.

252.8

Condenser duty in kJ/hr.

2.179 e+6

M

=
(®)
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Coefficient of Performance (COP)

Is a measure of the efficiency of a refrigeration cycle is the coefficient of
performance, COP

It is the ratio of desired output divided by the required input.

In the vapor-compression system, the net power input is equal to the
compressor power, since the expansion valve involves no power input or
output.

COP= Evaporator Duty/ Compressor Power

We can use the spreadsheet operation in HYSY'S to calculate the COP of the
cycle:

Common Columns

Spreadsheet

&
@ |7

&)= |0 e,

@]

n(A)

NIY BB
NI
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g — — = r = ™
[ Spreadsheet: SPRDSHT-1 [ESEENT=
I Connections l Parameters l Formulas | Spreadsheet §Calculation Order | User Variables I Notes l ‘—I'
|
-Current Cell
Exportable [ |
Variable: | Angles in: ‘ '|
A B C D

1
‘ N
2 |

3

Now we can calculate the COP by importing the two variables;
Evaporator duty & Compressor power

ng

Eng
Ahmed Deyab Fares

- — S : ——
(> Spreadsheet: SPRDS_HT;l ==
Exportable | -
Variable: | Angles in: ‘ 'I
A B & D

Evaporator duty

Compressor power

cop

|
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p — .
(5 Spreadsheet: SPRDSHT-1 - po (Bl

| Bl |Variable: | | Angles in: ‘ v|

N

Right Click
A gh B C D
1 Evaporator duty
ect All

2 Compressor power

Copy Ctrl+C E
3 cop

Paste Ctrl+V Il
4 |
5 Send To »
9 View Associated Object
7

Import Variable @

[ Delete ] [ Function Help.. Export Formula Result

crovnnect 1 103t S Fvn $
Z ! m Disconnect import/export

Right click on the cell B1 and select import variable to import the duty of
the evaporator

[ Select Import for cell - e e e S|
Flowsheet Object | Variablejﬂ | Variable Specifics | I OK i 3 il
Case (Main) 1 | [Heat Flow 2 P
2 ‘eat Flow.
K Mass Flow
4 Overall UA -Object Filter ——— =
E-100 Power @ All
E-101 Power2
K-100 Properties g ) Streams
gl 1 Temperature Approach |~ ) UnitOps 4
[74 User Variables P )
VLV-100 Utility flow rate O Logicals
I Navigator Scope wl Utility Fluid Cp ) ColumnOps
[ Utility Fluid Holdup &) Costom d
1@ Flowsheet Utility Heat Flow
|| I L ility Inlet Termn = = [
‘| n | »
\= E— 4

Right click on the cell B2 and select import variable to import the power
of the Compressor
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A B C )]
1 Evaporator d e
2 Compressor power J|
3 COP Select All 3 )
4 Copy Ctrl+C |
5 Paste Ctrl+V
b Send To ’
7
View Associated Object
[ Delete ] [ Function Hs I Import Variable I j
a I Fvrinrt Fnrminla Recnlt .

Note that the 2 variables must be in the same units (kJ/hr or KW)
(15 Setct Import for cell 10— ]l |

Flowsheet Object Variable Variable Specifics ma -
Case (Main) 1 ‘ I;H;;eat FI;:OW s |
2 eat Flow.

|3 Mass Flow
Overall UA -Object Filter )
Power @

@ Al

Power2 =
Properties () Streams
Temperature Approach - ) UnitOps
User Variables 7 =S
Utility flow rate Cfogicals
Utility Fluid Cp () ColumnOps
Utility Fluid Holdup = e

| - Navigator Scope

-

Now, divide the two variables in the cells bl & b2 to calculate the COP in

b3
(15 Spreadsheet: spRDSHT-L T =] 6 [
Variable Type: | *| Exportable [7] |
Van'able: Angles in: ‘ Rad '|
A B C D

1 Evaporator duty 1.500e+006 kJ/h

2 | Compressor power 6.787e+005 kJ/h )

4 |

The result will be 2.2
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Exportable - |y
1'."ari.':|l':||r|3: Angles in: -
A B C D
1 Evaporator duty 1.500e+006 kJ/h
2 Compressor power 6.787e+005 kJ/h
4 1
5

Challenge:

Now change the duty of the evaporator to 3 e6 kJ/hr (in the evaporator not
in the spreadsheet), then open the spreadsheet to calculate the COP &
explain the results.

.......................................................................................

....................................................

ENg
Ahmed Deyab Fares
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Distillation Column

Experience the New Aspen HYSYS'".

The best process simulation software
is now easier to use and faster to g
learn than ever! =

Aspen HYSYS is a comprehensive process
modeling system used by the world's
leading oil & gas producers, refineries,
and engineering companies to optimize
process design and operations.
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Workshop

Separation of light products is present in any Hydrocarbons
operations. In this module, a column will be modeled to separate
Light and heavy components from each other using a distillation

column with 12 trays.

Learning Objectives
Once you have completed this section, you will be able to:

* Add columns using the Input Experts.

* Add extra specifications to columns.
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Example:

We need to separate a mixture of five paraffins into light and heavy fraction
by using a distillation column with 12 trays, a full reflux condenser, and a

Kettle reboiler.

The feed stream (1000 Ibmol/hr) consists of 3% (mole %) ethane, 20%
propane, 37% n-butane, 35% n-pentane and 5% n-hexane at 225 °F and
250 psia, which enters the column on the sixth tray, counting from the top.
The condenser and reboiler pressures are 248 and 252 psia, respectively.
The preliminary design specifications require a reflux ratio of 6.06 and a
vapor overhead product of 226 Ibmol/hr. Subsequently, the design is
modified to ensure propane overhead flow of 191 Ibyo/hr and n-butane
bottom flow of 365 lbye/hr.

Use SRK Fluid Pkg
Calculate:

The Condenser, the Reboiler Temperatures & the Reflux Ratio after

modification
Condenser Temp  ireeieeeeeae. °C
Reboiler Temp °C
Reflux Ratio

|
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To start the program, From Start Menu, Select All Programs >>

Aspen Tech >> Process Modeling V8.3 >>>> Aspen HYSYS >>

Aspen HYSYS

aspen

Aspen HYSYS
V8.3

aspen

© 2012 Aspan Tecnnology, In. AspenTech, aspenONE™, and e Aspen 163t i0g0
e YAOSMANS OF RISt YAOEMANS OF ASpan Technology, Inc AN rignis resarved.

. =

Get Started A xg),«
== T Q , 7 £ = D
& = ) g » @ 4 &3
What's Ribbon | Examples | Conceptual Design | Exchange Search Aspen HYSYS :
New  Mapping Builder ‘ LinkedIn Group | <
Get up to Speed | | Ask the Community| Support_‘ Help_‘
_ StartPage « |+ >
aspen Aspen HYSYS V8.0
3 New.. Product News | My News [
ot it Tips and Tricks: How to View Preferences in Aspen HYSYS V8.0 (February 15, 2013)
I Recent Cases éée‘thrgto locate preferences in the new Aspen HYSYS V8.0 user interface.
Conve Winbar Covinmar ber Don't Miss It!: Register Now for OPTIMIZE 2013 -- (February 13, 2013)
I Get Started Have Ay(;u..registered for the OPTIMIZE 2013 AspenTech Global Conference yet? If not,
et Start click on the link to find out who's already signed up and review all the sessions and
8 What's New speakers. New this year -- build your own customized agenda!
\ Search Tips and Tricks: Convert an Aspen HYSYS Case to an Aspen HYSYS Petroleum Refining
&3 Animated Tutorials Case (February 11, 2013)
&% Training Watch this viewlet to learn how to convert an existing Aspen HYSYS Case to an Aspen

€] Documentation

& Support Center

HYSYS Petroleum Refining V8.0 case.

Tips and Tricks: Free Training Modules on Getting Started with Energy Analysis in Aspen

-

|
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7- First, Start a new case

Caze .
~ -
S 0 » ¢ Template —m3 .
=y ~re ] New (Ctrl « Ny felp
. ?J’: Column Creste a new case 'W
(LY T
felommer
“ Hydrocrackes
R v
. rjp ol rences in Aspen HYSYS VB0 (February 15, 2017)
: | CatCracher
3] Export ' 2 the new Aspen HYSYS VB0 user interface,
ﬁ‘zi Petroleusm Diatillation TIMIZE X023 - {February 13, 2013)
A it Manager VIZE 2013 AspenTech Global Conference yet? If
= tho's already signed up and revew 2 the sessions
£ picd your own customized agendal
- " - HYSYS Cate 10 an Aspen HYSYS Petroleumn Refining =
Sk Print Setu = —
e - =
Il
About |
Oations © Exit 308% e @
8- Add the Components
ol —I - 1 i - ' { ‘ @ ‘ 8~‘
% ;.H - |_l g .“ - Untl‘t‘l_ed -fspen HYSYS V8.0 - aspenONE — I
Home View Customize Get Started A7)
# Cut - [ Map Components [ [
c ] = ' ke % Z| [t s,
S3Copy 7y Update Properties
. Navigate Petroleum | Hypotheticals = Oil Aspen PVT Laboratory
(18 Paste & ' Assays % = Properties ‘ Measurements
_ Clipboard Components Refining & Options PVT Data
Properties ¢  StartPage - ‘ComponentLists « |+ -
All items v N A=
List Name Source
Component Lists
[Z3 Fluid Packages
[C& Petroleum Assays
[[& Oil Manager
& Reactions
[& Component Maps =
[[& User Properties 2
l Copy ‘ \ Delete
3‘ F—
[ Import I '; ‘ Export.. ‘ =
[ Simulation v
< ] | »
‘Q 9 y Messages v A x
. || Required Infe : Fluid Packages -- S
] " »
100% @ Lk ®
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