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Infernef

Web site: www.hyprotech.com

Information and Sales: info@hyprotech.com
Technical Support: support@hyprotech.com
Online Support: support.aspentech.com
Training: training.registration@aspentech.com

Documentation: CGYDocumentation@hyprotech.com
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| APPLIED
PROCESS

DESIGN
FOR CHEMICAL AND PETROCHENICAL PLANTS

Volume 1. Third Edifion

Volume 1: 1. Process Planning, Scheduling, Flowshest Design
2. Fluid Flow

3. Pumping of Liquids

4. Mechanical Separations

5. Mixing of Liquids

6. Ejectors

7. Process Safety and Pressure-Relieving Devices

Appendix of Conversion Factors

mw

Distillation
9. Packed Towers

Volume 2:

Volume 3: 10. Heat Transfer
11. Refrigeration Systems
12. Compression Equipment (Including Fans)
13. Reciprocating Compression Surge Drums

Re—— Luﬂwig 14, Mechanical Drivers
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Pressure Design Criteria

DP=0P*(1+A/100)+B

DT=design Pressure
OT=Operating Pressure

| Lower Limit | Upper Limit Param. B
‘ | (PSIA) (PSIA) EAmR, A (PSIA)
Range | 0.000 15.000 -100.000 | 15000
Range 2 15.000 50.000 -100.000 50.000
| Range 3 50.000 265.000 0.000 25.000
| _Range4 265.000 | 1015.000 0.000 50.000
Range 5 1015.000 | | 5.000 | 0.000

$3) 3¢ dana 7 0ALIS dged 11
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Temperature Design Criteria

DT=0T*(1+A/100)+B

DT=design temperature

63 g2 dana 1 oS Al

OT=Operating temperature

Lower Limil | Upper Limil ) Pa

(DEG. T) (DLG. I') Hemim, A (DI

Range | -459.670 32.000 (000 -5

~_ Range2 32.000 70.000 -100.000 7!
Range 3 70.000 200.000 -100.000 25
Range 4 200.000 600,00 0.000 30
Range S B00,.00) 100000 (1.000 St

www.DownloadSoftware.iR
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TEMPLATE

MNew

Personal | Refinery  Simulations | www.mblastsavior.blogfa.com

Air Separation with Englizh Units m Fetraleurn with Engl - 2, [E:- =
Air Separation with Metric Units W Petroleurn with Metr FT,E:.-}.;-..._“
Azpen [PE Stream Properties W Fharmaceuticals wit | Chermical Simulation with
Elank Simulation W Pharmaceuticals wit | Metnc Linits
Chemicals with Englizh Units W Palvrmers with Englis L. bar, kafhr, kmol/hr,
|| Chemicals with Metric Urits B Fokimers with Metic [N il G

Electrolytes with English Lnits
Electrolytes with Metnic Uitz

Gaz Processing with Englizh Uitz
az Processing with Metne Units
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] Cancel
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Menu Bar

Toolbars

II||iIIAspen Plus - Simulation 1 - [Process Flowsheet Window]

File Edit

Expert Guidance - the Next Function
Help Button Next Button

= BE
L

View Data Tools Hun Flnmhaat Library  Window

Process
Flowsheet

Select Mode
button

4
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Model
Library
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Library | window Help
Cascade
Tile
Arrange Icons
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This Symbol On an

/] Input form
(- Input form
() Input form

g | Mixed form
O Results form
M

J Results form
H Results form
[X] Results form
A Results form
| Input folder
=l Input folder
MGA Input folder
e | Results folder

MaA Results folder
chel Results folder
s Results folder

Means

Required mput complete
Required input mcomplete
No data entered

Input and Results

No results present (calculations
have not been run)

Results available without Errors or
Warnings (OK)

Results available with Warnings
Results available with Errors
Results mconsistent with current
mput (input changed)

No data entered

Required input mcomplete
Required input complete

No results present

Results available - OK

Results available with Warnings
Results available with Errors

| Results folder Results inconsistent with current
mput (input changed)
J Beside folder or form EO mput or results OK

I Beside folder or form EO mput or results with Errors
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|

P - JGIDI:uaI]  Dezcription 1uul"';E'u::.::u_-.untim_:ll Diagnostics ]
Specifications

Setu

6 Simulation Options Azpen Plus accounting information
G Stream Class Ilzer name: |.-’-'-.S PEM
[ Substreams

E Unite-Sets Account number; |

&) Custom Units Praoject |D: |

0 Report Options Project name:

+--(3] Components |

== Loading Simulation Engine 16:29:47 Tue Jul 24, Z007==

—*=Frocessing input =specifications

****TEPMINAL EREROR

433 ", LE‘J;\ LELEA ACCOUNT-INFO PARACRAPH MIOST EE SUPPLIED
F www.mblastsavior.blogfa.com
e e e o e e o o o e e e e e ol e el o o e e e o e e ol e e ol e e e ol o el e e o e o o o
* ERPOR S2EVERITY LEVEL OF 0O I& == AEORT LEWVEL OF ] *
* EXECUTION IS TEPMIMNATED: SIMUOLATION WILL MOT EE EXECUTED *

E i o e i e i e e o e e e e e e e e e o e i

I Errors while processing input specifications
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Specifications
Simulakion Options
Stream Class
Subskreams
Lnits-5ets
Cuskam Units
Fepart Options

Zamponents

Properties

Skreams

Blacks

Reactions

_onvergence

Flowsheeting Options

Maodel Analysis Toals

EC Canfiguration

Fesults Summary

QA QAd

JEIuhaI|JDescriptinn ]  Accourting | Diagnostics

Title: 1
Urits of meazurement

[mput data:; kB

Output results: |ME -

-

Global settings

Rur tppe: |

[nput rode: |

Stream clazs: |EDNR-"EN

Flow basis: |

Ambient pressure; |

| P

Walid phazes: |

[ Usze free water calculations
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Use this stream class When

CONVEN

MIXCISLD

MIXNC

MIXCING

MIXCIPSD

MIXNCPSD

The simulation does not mvolve solids, or the
only solids are electrolytes salts.

Conventional solids are present, but there 1s no
particle size distribution.

Nonconventional solids are present, but there 1s
no particle size distribution.

Both conventional and nonconventional solids
are present, but there 1s no parficle size
distribution.

Conventional solids are present, with a particle
size distribution.

Nonconventional solids are present, with a
particle size distribution.

All unit operation models (except Extract) can handle stream
classes with solid substreams:

www.DownloadSoftware.iR
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UNIT-SET

Standard List and select an existing units set as a base for a new
units set; search for all the dimensional quantities
alphabetically: specify flow, temperature, and pressure-

related units

Heat Specify enthalpy, heat, heat capacity, and entropy-
related units

Transport Specify volume, density, transport-related and

miscellaneous thermo units

Concentration ~ Specify energy/power. time, concentration. and
composition-related units

Size Specify size. equipment sizing, cost, and column
sizing-related units

Miscellaneous ~ Specify miscellaneous units

Tip: To see all of the units types arranged alphabetically click the
Search button.

63 g2 dana 1 oS Al
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UNIT-SET

Unit-Set Temp Pres Mass Mole  Enthalpy Volume

Flow Flow  Flow Flow
ENGT F pst Ibhr  [bmolhr Btwhr cuft/hr
MET K atm ke'hr  kmolhr calsec  L'mun

METCBARTTC  bar kehr  kmolhr MMkeal'hr cum/hr
METCKGGMC  kglsqem kghr  kmol'hr MMkeal'hr cum'hr
SI K  nfsgm  keglsec kmol'sec watt CUm/sec
SI-CBAR. € bar ke/hr  kmolhr watt cum/'hr

$3) 3¢ dana 7 0ALIS dged 29

www.DownloadSoftware.iR



http://www.downloadsoftware.ir/

1
L
g
e

up
Specifications
Simulation Options
Stream Class
Substreams
Units-Sets

EMG

MB

MET

METCZEAR

METCKGCM

ol

SI-CBAR

&) Custom Units

&) Report Options

_omponents

Properties

KL QQQ

QAQQAQQQ

Kl
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UNIT-SET

Flow related

P ass Flow: - | Pressure related
Pale flow: I—LI Pressure:
Wolume flow: I—LI Delta P

Flow: v | Delta P # Height:
Flu: - | Head:

b azz flux: hd | Irverze pressure:

International system units (SI)
English engineering units (ENG)
Metric engineering units (MET)

www.DownloadSoftware.iR

Inwverse temperature:;

Jﬁtandardl Heat ] Tranzport ] Concentration ] Size ] Mizcellaneous ]
Copy from: &[T =l
Temperature related
S earch | T emperature;
Delta T:

o]

Vi
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= Components Specifications - Data Browser

Ii;i S pecifications

~| & [

=1

=] el <l =1 »] Clal wl

-,
R

#- (3 Setup

= gg] Components
gy Specifications
(7] Assay/Blend

[#-{77] Petro Characterization

P

() Pseudocomponents
() Abkr-Comps
[0 Henry Comps
() UNIFAC Groups
(7] Comp-Groups
+ La| Comp-Lists

[+ &) Properties

7] Streams

[+/-{77] Blocks

[+ [C] Reactions

(0] Convergence

#-(7] Flowsheeting Options

+-(77] Model Analysis Tools

#-(23] Results Summary

G'Selectinn! Petraleum l Honconyventional

D atabanks i _

www.mblastsavior.mihanblog.com

—Awvallable databanks: ——

PLURESS
PLUREBSE
AQU92
ASPEMNPCD
COMELST
USRPP1A
USRFFIE
USRPF24
USRFPFZE

!v]

-

— Pure component databank: and the zearch arder

pERE

— Selected databanks: ——

FURE10
AQUEDOUS
SOLIDS
INORGANIC

|a |2

www.mblastsavior.blogfa.com

Fure Component Data Bank compatible with &spen Fluz Release 3.3,

Fequired Input Incomplete

e

o
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PURE11
AQUEOUS
SOLIDS
INORGANIC

PURES236

PURES3

PUREI1D

AQU92

ASPENPCD

COMBUST

ETHYLENE

63 g2 dana 1 oS Al

Pure component parameters for mostly organic  Primary component

components databank 1n Aspen Plus

Pure component parameters for 1onic and Simulations confaimng

molecular species i aqueous solution electrolytes

Pure component parameters for strong Simulations contaimng

electrolytes, salts, and other solids electrolytes and solids

Pure component parameters for inorgamc and  Solids, electrolytes. and

organic components metallurgy applications

Version of main pure component databank For upward

delivered with Aspen Plus Release 8.5-6 compatibality with
previous releases of
Aspen Plus

Version of main pure component databank For upward

delivered with Aspen Plus Release 9.3 compatibality with
previous releases of
Aspen Plus

Version of main pure component databank For upward

delivered with Aspen Plus Version 10 compatibality with
previous releases of
Aspen Plus

Version of AQUEOQUS delivered with For upward

Aspen Plus Release 9.2 compatibality with
previous releases of
Aspen Plus

Version of main pure components databank For upward

delivered with Aspen Plus Release 8.5-6 compatibality with
previous releases of
Aspen Plus

Pure component parameters for combustion For high temperature,

products, including free radicals gas phase calculations

Pure component parameters for components Ethylene processes

typically found in ethylene processes for the
SEEK property method

www.DownloadSoftware.iR
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= Components Specifications - Data Browser E]@

1& Specifications _:JE |ENG j <}:'|] {{“.-“-'-.II "| }}1 ]

£ ESEtUD Jﬁelectiun] Petraleum ] Monconyentional ] Dratabanks ]

=I-{¥] Components www.mblastsavior.mihanblog.com
ﬂ Specifications - Define components

H e
257 ]

N> |

(] Assay/Blend Companent [0 Type Component name Formula

1-[{7] Petra Characterizati
- i e sl CHd Conventional METHANE TR
() Pseudocomponents

(") Attr-Comps C4H10 Corventional
|i| Henry Comps p
.::} UMIFAC Groups
] Comp-Graups
+-[¥] Comp-Lists
+ g Properties
("] Streams

+ |:| Blocks

+-(] Reactions | www.mblastsavior.blogfa.com

+-{7 ) Convergence - - .

+1-{*7] Flowshesting Options Find I_ Elec ‘Wizard Uzer Defined Reorder
+-{7 7] Model Analysis Tools
+ [0 Resulks Summary

Component [D. If data are to be retrieved from databankz, enter either Component M ame
ar Faormula. See Help.

Inpi_it' Cu:umpieté
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-

Find

www.mblastsavior.blogfa.com

Mame ar Farmula

Advanced I -

— Search criteria

Comparent name ar farmla ; I[

[ Match only components beginning with this string

Companent clazs : I Al % ;I

b olecular weight ; From I To I
Bailing point : Fraorm I To I ||: ;I

CAS number ; I

Firnd rio

Cloze

MHew search

Q

Dratabank:,

CAS:Chemical Abstract Service
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s

= Components Specifications - Data Browser

AEX)

1& S pecifications

:_JE ENG =] €= «lla 23] 0

H e
257 ]

N> |

+-{¥] Setup

—I-{¥] Components
&) specifications
] Assay/Blend
+/-(_7] Petra Characterization
() Pseudocomponents
() Attr-Comps
7] Henry Comps
() UNIFAC Groups
] Comp-Graups
+-[¥] Comp-Lists
+ g Properties
("] Streams
+-{"7] Blocks
+-{ ] Reactions
+-{7 ) Convergence
+-{"7] Flowsheeting Options
+-{7 7] Model Analysis Tools
+ [0 Resulks Summary

Inpi_it' Cu:umpieté

Jﬁelectiun] Petraleurn ] MHoncanventional ] D atabanks ]
www.mblastsavior.mihanblog.com

- Define components

Companent [0 Type Component name Farmula
CH4 Corventional  [METHAME CH4
C4H10 Corventional
p

www.mblastsavior.blogfa.com

Find | Elec Wizard

User Defined I- Fearder

ar Faormula. See Help.

Component [D. If data are to be retrieved from databankz, enter either Component M ame
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Henry Coumpounds

+-[(¥] Setup 1iil"SE:IE:nt:tiI:nnl
—-&] Components .
= @ spodfations www.mblastsavior.blogfa.com
] Assay/Blend Select Henry components
(") Light-End Properties Available components Selected components
+(] Petro Characterization H2
(") Pseudocomponents CH4
() Attr-Comps E%:g
—l--(4@] Henry Comps CaHE

1 UNIFAC Groups
[ Comp-Groups
] Comp-Lists

[ Palymers
Properties

Streams

Blocks

Reactions
Convergence
Flowshesting Cptions
Model snalysis Tools
EC Configurakion
Results Surmmary

B

NEEE

www.mblastsavior.mihanblog.com

DO R = =
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Henry Coumpounds

To use Henry’s law for supercritical components:
1 Select an appropriate property method. These property methods
allow Henry’s law:
B-PITZER NRTL-2 UNIQUAC VANL-2
IDEAL PITZER UNIQ-HOC ~ WILSON
ELECNRIL  PITZ-HG UNIQ-NTH WILS-HF
ENRTL-HF  SOLIDS UNIQ-RK WILS-HOC
ENRTL-HG  UNIFAC UNIQ-2 WILS-NTH
NRTL UNIF-DMD VANLAAR  WILS-RK
NRTL-HOC UNIF-HOC VANL-HOC  WILS-2
NRTL-NTH UNIF-LBY VANL-NTH  WILS-GLR
NRTL-RK UNIF-LL VANL-RK WILS-LR

Equation-of-state property methods do not require special
treatment for supercritical components.
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EOS(Equation Of State)

(Ob slahale jo agad)op S5 -l sl Jas Jalad (Kabadi Danner)KD

ki e slehslaa s s i(Lee Kesler Plocker)LKP

) ulia e 5 a3 gaaa Jble 1)L L PR4Uic(Soave Redlich Kwong)SRK
J o) e sl S

G- sl sl PR 5 Wilsons Api-sour <S5 :Sour PR

amd- ) sl 51 3 SRK s Wilsons Api-sour <S5 :Sour SRK

5 S 5ou sleaiunn ale- Hlay Jald ) SRK 43l s (zudkevith Joffee)ZJ
Gosoxe Jald sl Al
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Soave Redlich Kwong

Peng Robinson

RT &

V-b ViV+b)

7 7 4 (A-B-BYZ-AB

0

RT

i

V-b V(V+Dh)

+b(V-h)

Method ‘Temp CF) ‘

Temp (°C) ‘ Pressure (psia) | Pressure (kPa)

PR

> -456

> =271

< 15,000

= 100,000

SRK

> -225

> -143

< 5,000

< 35,000

Method | Temp.(’C) | Temp. (°C) ‘ Press. (kPa)
cs 0 to 500 18 to 260 <1,500 <10,000
GS 0 to 800 18 to 425 <3,000 <20,000
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Enthalpy/Entropy

Property Method VLE Calculation Calculation
Equations of State

PR PR PR

PR LK ENTH PR Lee-Kesler
SRK SRK SHK

SRK LK ENTH SRK Lee-Kesler
Kabad Danner Kabadi Danner SRK

Lee Kesler Plocker Lee Kesler Plocker Lee Kesler
PRSV PRSV PRSY
PR3V LK PRSV Lee-Kesler
Sour PR PR & API-Sour PR

SOUR SRK SRK & API-Sour SRK
Zudkevitch-Joffee Zudkevitch-Joffes Lee-Kesler
Activity Models www.mblastsavior.mihanblog.com
Liquid

Chien Null Chien Null Caveft
Extended and General | NRTL Caveft
NRTL

Margules Margules Cavett
NRTL NRTL Cavett
UNIQUAC UNIQLUAC Cavett

van Laar van Laar Cavett
Wilson Wilson Cavett
Vapour

|deal Gas |deal ldeal Gas

www.DownloadSoftware.iR
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Enthalpy/Entropy

Property Method VLE Calculation Caleulation
RK RK RK
Virial Virial Virial
Peng Robinson Peng Robinson Peng Robinson
SHK SRK SRK
Semi-Empirical Models
Chag-Seader CS-RK Lee-Kesler
Grayson-Streed GS-RK Lee-Kesler
Vapour Pressure Models
Mod Antoine Mod Antoine-ldeal Gas | Lee-Kesler
Braun K10 Braun K10-Ideal Gas Lee-Kesler
Esso K Esso-ldeal Gas Lee-Kesler
Miscellaneous - Special Application Methods
Amines Mad Kent Eisenberg Curve Fit
(L), PR (V)
Steam Packages
ASME Steam ASME Steam Tables ASME Steam Tables
NBS Steam NES/NRC Steam NBS/NRC Steam
Tables Tables
MBWR Modified BWR Modified BWR
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Vapor Pressure

Ol Ui J el sla st Antoine

O K-value 48 ol s 5o &as S K5 sla s Braun K10
39 (e arilaa 10 psia Jbd 5 Jle i g adats )

Gl Sigldia K edd iy (A5 Braun K10 2w Esso K
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Equation of State
Property Methods

63 g2 dana 1 oS Al

Property Methods-EOS

Equation-of-State
Property Method

BWR-LS
LK-PLOCK
PENG-ROB
PR-BM

PRWS

PRMHV2

PSRK
RESWS

RESMHV2

RE-ASPEN
RE-SOAVE
RKS-BM

SR-POLAR

K-Value Method

BWR Lee-Starling
Lee-Kesler-Placker
Peng-Robinson

Peng-Robimson
with Boston-Mathias alpha function

Peng-Robimson
with Wong-Sandler mixing rules

Peng-Robimson
with modified Huron-Vidal mixing rules

Predictive Redlich-Kwong-Soave

Redlich-Kwong-Soave
with Wong-Sandler mixing rules

Redlich-Kwong-Soave
with modified Huron-Vidal mixing rules

Redlich-Kwong-ASPEN
Redlich-Kwong-Soave

Redlich-Kwong-Soave
with Boston-Mathias alpha function

Schwartzentruber-Renon

www.DownloadSoftware.iR
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Property Methods- Activity Models

Activity Coefficient Activity Coefficient Liquid Phase Activity Vapor Phase Fugacity
PerEI‘l}F Methods Property Method Coefficient Method Coefficient Method
® BPITZER Bromley-Pitzer Redlich-Kwong-Soave
©®  ELECNRIL Electrolyte NRTL Redlich-Kwong
() ENRTL-HF Electrolyte NRTL HF Hexamerization
model
©®  ENRTL-HG Electrolyte NRTL Redlich-Kwong
NRTL NRTL Ideal gas
NRTL-HOC NRTL Hayden-O'Connell
NRTL-NTH NRTL Nothnagel
NRTL-RK NRTL Redlich-Kwong
NRTL-2 NRTL (using dataset 2) Ideal gas
® [PITZER Pitzer Redlich-Kwong-Soave
® PITZHG Pitzer Redlich-Kwong-Soave
UNIFAC UNIFAC Redlich-Kwong
UNIF-DMD Dortmund-modified ~ Redlich-Kwong-Soave
UNIFAC
UNIF-HOC UNIFAC Hayden-O'Connell
UNIF-LBY Lyngby-modified Ideal gas
UNIFAC

63 g2 dana 1 oS Al
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Activity Coefficient Liquid Phase Activity Vapor Phase Fugacity
Property Method  Coefficient Method  Coefficient Method

UNIF-LL UNIFAC for Redlich-Kwong

liquid-hiqud systems
UNIQUAC UNIQUAC Ideal gas
UNIQ-HOC UNIQUAC Hayden-OConnell
UNIQ-NTH UNIQUAC Nothnagel
UNIQ-RK UNIQUAC Redlich-Kwong
UNIQ-2 UNIQUAC (using Ideal gas

dataset 2)
VANLAAR Van Laar Ideal gas
VANL-HOC Van Laar Hayden-OConnell
VANL-NTH Van Laar Nothnagel
VANL-RK Van Laar Redlich-Kwong
VANL-2 Van Laar (using dataset Ideal gas

2)
WILSON Wilson Ideal gas
WILS-HOC Wilson Hayden-OConnell
WILS-NTH Wilson Nothnagel
WILS-RK Wilson Redlich-Kwong
WILS-2 Wilson (using dataset 2) Ideal gas
WILS-HF Wilson HF Hexamernization

model

WILS-GLR Wilson (1deal gas and  Ideal gas

liquid enthalpy reference

state)
WILS-LR Wilson (liqud enthalpy Ideal gas

reference state)
WILS-VOL Wilson with volume  Redlich-Kwong

$9 06 a1 oIS dagd term
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Special Systems

Property Methods for Property Methods for K-Value Method System

Special Systems Special Systems
AMINES

APISOUR
BK-10
SOLIDS
CHAO-SEA

GRAYSON

STEAM-TA

STEAMNBS

63 g2 dana 1 oS Al

Kent-Essenberg amines H2S, CO2, i MEA,

model DEA. DIFA DGA
solution

API sour water model  Sour water with NH3,
H2S, C02

Braun K-10 Petrolenm

Ideal Gas/Raoult’s Pyrometallurgical
law/Henry's law/solid

activity coefficients

Chao-Seader Petroleum

corresponding states
model

Grayson-Streed Petroleum
corresponding states
model

ASME steam table Water/steam
correlations

NBS/NRC steam table Water/steam
equation of state

www.DownloadSoftware.iR
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Choosing a Property Method

Oil and Gas Production ~ Application Recommended
Property Methods
Reservorr systems PR-BM, RKS-BM
Platform separation PR-BM, RKS-BM

Transportation of o1l and gas by pipeline PR-BM, RKS-BM

63 g2 dana 1 oS dgel
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Choosing a Property Method

Refinery Application Recommended
Property Methods
Low pressure applications BK10, CHAO-SEA,
(up to several atm) GRAYSON

Vacuum tower.
atmospheric crude tower

Medmm pressure applications CHAO-SEA,
(up to several tens of atm) GRAYSON.,
Coker main fractionator. PENG-ROB,

FCC main fractionator RK-SOAVE
Hydrogen-rich applications GRAYSON,
Reformer, Hydrofiner PENG-ROB.
RE-SOAVE

Lube o1l unit, De-asphalting umit PENG-ROB,
RE-SOAVE

63 g2 dana 1 oS dgel
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LBy ERIEY:

as Processing

Application

Hydrocarbon separations
Demethanizer
C3-splitter

Cryogenic gas processing
Air separation

Gas dehydration with glycols

Acid gas absorption with

Methanol (RECTISOL)

NMP (PURISOL)
Acid gas absorption with

Water

Ammonia

Amines

Amines + methanol
(AMISOL)

Canstic

Lime

Hot carbonate

Claus process

Choosing a Property Method

Recommended Property Methods

PR-BM, RKS-BM, PENG-ROBE,
REK-SOAVE

PR-BM., RKS-BM, PENG-ROB.
RK-SOAVE

PRWS, RKSWS, PRMHV2,
RKSMHVZ PSRK, SR-POLAR

PRWS, RKSWS, PRMHV2,
RKSMHVZ PSRK, SR-POLAR

ELECNRTL

PRWS, RKSWS, PRMHV2,
RKSMHV2 PSRK, SR-POLAR

www.DownloadSoftware.iR
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Petrochemicals

-V

Choosing a Property Method

Application
Ethylene plant
Primary fractionator

Light hydrocarbons
Separation train
Quench fower

Aromatics
BTX extraction

Substituted hydrocarbons
VCM plant
Acrylonitrile plant

Ether production
MTBE, ETBE, TAME

Ethylbenzene and styrene plants

Terephthalic acid

Recommended Property Methods

CHAO-SEA GRAYSON

PENG-ROB, RK-SOAVE

WILSON, NRTL, UNIQUAC and their
VAr1ances

PENG-ROB, RE-SOAVE

WILSON, NRTL, UNIQUAC and their
Variances

PENG-ROB. RK-SOAVE

—or—

WILSON, NRTL, UNIQUAC and their
Variances

WILSON, NRTL, UNIQUAC and their
variances (with dimerization 11 acetic
acid section)

See Guidelines for Choosing a Property Method for Polar Non-
Electrolyte Systems to see diagrams for recommendations based on
pressure and vapor phase association.
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Choosing a Property Method

Chemicals Application Recommended Property Methods
Azeofropic separations WILSON, NRTL, UNIQUAC and their
Alcohol separation variances
Carboxylic acids WILS-HOC, NRTL-HOC,
Acetic acid plant UNIQ-HOC
Phenol plant WILSON, NRTL, UNIQUAC and their
variances
Liquid phase reactions WILSON, NRTL, UNIQUAC and their
Esterification variances
Ammonia plant PENG-ROB. RE-SOAVE
Fluorochemicals WILS-HF
Inorganic Chemucals ELECNRTL
Caustic
Acids

Phosphoric acid
Sulphuric acid
Nitrie acid
Hydrochloric acid
Hydrofluoric acid ENRTL-HF

63 g2 dana 1 oS dgel
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Coal Processing

63 g2 dana 1 oS dgel

Application

Size reduction crushing, grinding
Separation and cleaning sieving,
cvelones, precipitation, washing

Combustion

Acid gas absorption with

Methanol (RECTISOL)

NMP (PURISOL)
Acid gas absorption with

Water

Ammonia

Amines

Amines + methanol (AMISOL)

Caustic
Lime
Hot carbonate

Coal gastfication and liquefaction

www.DownloadSoftware.iR

Choosing a Property Method

Recommended Property
Methods

SOLIDS
SOLIDS

PE-BM. RKS-BEM
(combustion databank)

PRWS, RKSWS, PRMHV2,

RKSMHV2 PSRK,
SR-POLAR

ELECNRTL

See Synthetic Fuels table.
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Power Generation

Synthetic Fuel

63 g2 dana 1 oS dgel

Application

Combustion
Coal
o1l
Steam cycles
Compressors
Turbines
Acid gas absorption

Application

Synthesis gas
Coal gasification
Coal hiquefaction

Choosing a Property Method

Recommended Property Methods

PR-BM_ EKS-BM (combustion
databank)

STEAMNBS, STEAM-TA

See gas processing.

Recommended Property Methods

PR-BM. RK5-BM
PR-BM. RK5-BM
PR-BM. RKS-BM, BWR-LS

www.DownloadSoftware.iR
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Environmental

63 g2 dana 1 oS dgel

Choosing a Property Method

Application Recommended Property Methods
Solvent recovery WILSON, NRTL, UNIQUAC and
therr variances
(Substituted) hydrocarbon WILSON, NRTL, UNIQUAC and
stripping therr variances
Acid gas stripping from PRWS, RKSWS, PRMHV2,
Methanol (RECTISOL) RESMHV2, PSRK, SR-POLAR
NMP (PURISOL)
Acid gas stripping from: ELECNRTL
Water
Ammonia
Amines
Amines + methanol
(AMISOL)
Caustic
Lime
Hot carbonate
Acids ELECNRTL
Stripping
Neutralization

www.DownloadSoftware.iR
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Choosing a Property Method

Water and Steam Application

Steam systems
Coolant

Mineral and Metallurgical ~ Application

[l : "
Processes Mechanical processing:

Crushing
Grinding
Steving
Washing
Hydrometallurgy
Mineral leaching

Pyrometallurgy
Stmelter
Converter

63 g2 dana 1 oS dgel

Recommended Property Methods
STEAMNBS, STEAM-TA

Recommended Property Methods
SOLIDS

ELECNRTL

SOLIDS

www.DownloadSoftware.iR
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1

Specifying a Local You can override the global property method by specifying a local

Property Method property method on:
¢ The BlockOptions Properties sheet, for a unit operation block
Model Sheet Allows you to specify
property methods for

Decanter Decanter Properties  Liquid] and liquid2 phases
Phase Property

RadFrac RadFrac Properties  Column segments, decanters,
Property Sections thermosyphon reboiler

RGibbs RGibbs Setup ProductsEach phase

MultiFrac MultiFrac Properties  Column segments
Property Sections

PetroFrac PetroFrac Properties  Column segments for main
Property Sections column
PetroFrac Stripper  Column segments for stripper
Properties Property
Sections

HeatX HeatX BlockOptions Hot and cold sides of the
Properties exchanger

MHeatX MHeatX BlockOptions Each stream m the exchanger
Properties

RPlug RPlug BlockOptions  Reactant and external coolant
Properties streams

63 g2 dana 1 oS dgel
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Using Free Water Calculations

For water-hydrocarbon applications, two liquid phases often
coexist with a vapor phase. Aspen Plus has two approaches for
modeling these types of vapor-liquid-liquid equilibrium
simulations:

¢ Rigorous three-phase calculations

¢ (alculations with a free water approximation. When you use
free water approximation, Aspen Plus assumes the water phase
is pure liquid water (free water).

Free water calculations are:

¢ Normally adequate for water-hydrocarbon systems, where the
hydrocarbon solubility in the water phase is generally
negligible.

¢ Always faster than rigorous three-phase calculations, and
require minimal physical property data.

www.DownloadSoftware.iR
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Specifying Properties
for the Free-Water
Phase

63 g2 dana 1 oS dgel

When you use the free water approximation, you must specify the
property method to be used for the free-water phase. This property
method calculates all thermodynamic and transport properties for
the free-water phase.

To choose a property method:

1 Go to the Properties Specifications Global sheet or Flowsheet
Sections sheet, or the BlockOptions Properties sheets for a unit
operation model.

2 In the Free-Water Method list box. select one:

Property Description Merits
Method

STEAM-TA 1967 ASME steam table -
correlations (default)

STEAMNBS NBS/NRC steam table correlations More accurate than
the ASME steam
table

IDEAL or  For systems at low or moderate ~ More efficient
SYSOPO pressures calculations than

STEAM-TA or
STEAMNBS

www.DownloadSoftware.iR
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Special Method for K- The global property method calculates the K-value of water unless

Value of Water in the
Organic Phase

63 g2 dana 1 oS dgel

you specify another method.

In free water calculations, you can use a special method to
calculate the K-value of water in the organic phase:

&JI

bl

K — fWT W
W \
0,
Where:
Vo = Activity coefficient of water in the organic
phase
0 *l = Fugacity coefficient of pure liquid water
" calculated using the free-water phase property
method
0. = Fugacity coefficient of water in the vapor phase
" mixture

www.DownloadSoftware.iR
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How fo Select a
Calculation Method

v
To select a calculation method for };‘*‘and P ;

1 Go to the Properties Specifications Global or the BlockOptions
Properties sheet for a unit operation model.

2 Inthe Water Solubility list box, select one:
Water

Solubility Calculates Twfrom tp:
Option Calculates "~ from
0 ﬂ 1 Free-water property
Vv = s method
1 ﬂ 1 Primary property
Vo = L method
2 v, =f(T.x,) Primary property
method
where Y =—— : when X, = .Twmj
x,”
37 The K-value of water is calculated by the primary property
method

T Water solubility option 3 is not recommended unless binary
interaction parameters regressed from liquid-liquid equilibrium
data are available.

sof

Note: %u s solubility of water in the organic phase, calculated
using the water-solubility correlation. (WATSOL).
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Type Model
Mixers/Splitters Mixer
FSplit
SSplit
Separators Flash?
Flash3

Decanter
Sep
Sep?

63 g2 dana 1 oS Al

Description

Stream mixer
Stream splitter
Substream splitter

Two-outlet flash

Three-outlet flash

Liquid-liquid decanter

Ivult1 outlet component separator
Two-outlet component separator

www.DownloadSoftware.iR
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Type

Heat
Exchangers

Columns

Reactors

63 g2 dana 1 oS Al

Model

Heater
HeatX
MheatX
HxFlux
Hetran
Aerofran
HTRI-Xist

DSTWU
Dhstl
RadFrac
Extract
MultiFrac
SCFrac
PetroFrac
RateFrac
BatchFrac

RStoic
RYield
REquil
RGibbs
RCSTR
RPlug
RBatch

Description

Heater/cooler

Two-stream heat exchanger

Multistream heat exchanger

Heat transfer between a heat source and a heat sink

Interface to Aspen Hetran shell & tube heat exchanger program
Interface to Aspen Aerotran air cooled heat exchanger program
Interface to the Xist program

Shortcut distillation design

Shortcut distillation rating

Rigorous distillation

Rigorous liquid-liquid extractor

Rigorous distillation for complex columns
Shortcut distillation for petroleum
Rigorous distillation for petroleum
Rate-based distillation

Rigorous batch distillation

Stowchiometnic reactor

Yield reactor

Equilibrium reactor
Equilibrium reactor
Continuous-stirred tank reactor
Plug flow reactor

Batch reactor
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Pressure
Changers

Manipulators

Solids

Pump
Compr

MCompr
Pipeline
Pipe
Valve
Ivult
Dupl
ClChng
Analyzer
Feedbl
Selector
Measurement

Crystallizer
Crusher
Screen
FabFl
Cyclone
VScrub
ESP
HyCyc
Cluge
Filter
SWash
CCD

Pump/hydraulic turbine
Compressor/turbine

Multistage compressor/turbine

Mult1 segment pipeline pressure drop
Single segment pipeline pressure drop
Rigorous valve pressure drop

Stream multiplier

Stream duplicator

Stream class changer

Stream calculator

Stream calculator

Stream selector

Plant to mode] connector

Mixed suspension mixed product removal crystallizer
Solids crusher

Solids separator

Fabric filter

Cyclone separator

Ventun scrubber
Electrostatic precipitator
Hydrocyclone

Centrifuge filter

Rotary vacuum filter
Single-stage solids washer
Counter-current decanter
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Type

User models

63 g2 dana 1 oS Al

Model Description

User, User2 User-supplied Fortran unit operation models

User3 Accesses subroutmes (such as R3HTUA. supplied with Aspen Plus)
and Aspen EO

Excel Spreadsheets Excel spreadsheets interfaced through User2
ACM flowsheets  Flowsheet exported from ACM or AD
CAPE-OPEN umt COM umt operations developed on VB or C++
operation

Hierarchy Hierarchical structure

RateFrac, BatchFrac. Hetran, and Aerotran require a separate
license and can be used only by customers who have purchased the
right to use them through specific license agreements with Aspen

Technology. Inc.
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Shortcut Keys

Using Shortcut Keys

The following lists describe the available shortcut keys:

General Shortcut Thus table shows general shortcut keys:

Keys Item Shortcut Key
Close active window ALT+F4
Copy CTRL+C
Context Help Fl
Cut CTRL+X
Display popup menu SHIFT+F10
Display next MDI-cluld CTRL+FG
window
Paste CTRL+V
Print CTREL+P
Redo CTRL+Y
Save CTRL+S
Select All CTRL+A
Switch to next window ALT+F6
What's This Help SHIFT+F1

$3) 3¢ dana 7 0ALIS dged
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Shortcut Keys

Shortcut Keys for This table shows the shortcut keys for working with blocks and
Working with Blocks  streams:
and Streams

Item Shortcut Key
Align Blocks CTRL+B
Center View CTRL+HOME
Change Section CTRL+F11
Change Stream Class CTRL+Q
Delete Blocks or Streams DEL
Exchange Icon CTRL+K
Hide Annotation CTRL+L
Hide Global Data CTRL+G
Hide ID CTRL+H
Input CTRLH
Rename Block or Stream CTRL+M
Reroute Streams CTELH]
Results CTRL+R
Stream Results CTRL+D
Unplace Block or Group CTRL+U

$3) 3¢ dana 7 0ALIS dged
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Shortcut Keys

This table shows the shortcut keys that vou can use for viewing:

Shortcut Keys for

Viewing Item Shortcut Key
Annotation CTRL+ALT+L
Bookmarks F3
Center View CTRL+HOME
Contro] Panel F6
Current Section Only SHIFT+F11
Global Data CTRL+ALT+G
History CTRL+ALT+H
Input Summary CTRL+ALT+I
OLE Objects CTRL+ALT+F
Model Library F10
Page Break Preview F2
Pan CTRLAF3
PFD Mode F12
Redraw CTRL+W
Refresh PFD SHIFT+F12
Report CTRL+ALT+R
Reset Page Breaks SHIFT+F2
Zoom Full CTRL+END
Zoom In CTRL+UP ARROW
Zoom Qut CTRL+DOWN ARROW

$3) 3¢ dana 7 0ALIS dged
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Aspen Plus - Simulation 1 ﬁ_l.ﬁjlz
File Edit Migw Data Tools Run Flowsheet  Library  Window  Help
0| SR “|® || id-¢|s[s|<le| vl T [ |=[w| 2| = 8]  www.mblastsavior.mihanblog.com
ke e PN I ]
B Process Flowsheet Window |::|I__[]_ I
(Al [D[A[A[S[~[< | M=l =]t wwvorn =110 =] B Z]T] o]
= e =
M aterial Heat
"D"‘% . I M [_]
Wwork ters | Separators I Heat Exchangers I Columnsl Heactorsl Pressure Chanaers | Manipulators I Solidsl User Madels |
_D*Mate“alj. ‘ - g - www.mblastsavior.blogfa.com }
TREAM Mixer FSplit SSplit
[Heat stream APLUS 111 Ussr Guide.pdf | [ [Cih...0Foldersidspen Plus 10,2 [CaP | | [Flowsheet Mok Complet
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LQ.M.{SMJ 9 Ll Sl gl @J\&U

Options WWW.mblastsavior.mihanblog.com

General ] Component D ata ] Fiezults Wieww ] Fiun ]
Startup Flowzheet l -Scale ] Plots ]

Stream and Block labelz

[ Automatically assign block name with prefis:
v Display block narme

v Autamatically azsign strearn name with prefis. |ME

[v Dizplay stream name

Flacement optiohz

[v Automatically place blocks when importing:

| Lock block spacing factor ak:
Label size zcale factor: 1

Default Dirawing options

Line Thickness: 1
k. | Cancel | | Help |
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Pointer Function

Shape

2

i

N4

Select mode

Insert mode

Connect mode

Move mode

Port move
mode

Disconnect
mode

Resize mode

Use

Click an object to select it,

Click and hold an object to enter Move mode.
Click and drag to select a region or to move or
resize a region

(The pointer changes to the Resize shape).

Click to place a model of the type selected in the
Model Library.

Note After placing each block, you remain in
Insert Mode until you click the Select Mode

button ﬂ in the upper left corner of the Model
Library.
Click a port to connect the stream to it

Click a blank area of the flowsheet to to place a
feed or product

Click and hold to move the object to a desired
location

Click and hold to move the port to a desired
location

Drag the port away from the model to enter
Disconnect mode

Click and hold on a stream while dragging it
away from a block to disconnect it. Release the
mouse button to enter Connect mode.

Click and drag to resize a model or region

www.DownloadSoftware.iR

77


http://www.downloadsoftware.ir/

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.

B1 ,:(_L)i j,

,...)
LY
red;

Feed [Requ

one of more).

$3) 3¢ dana 7 0ALIS dged
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Checking Flowsheet Completeness

To check completeness for the entire flowsheet, look at the status
indicator 1n the bottom right of the main window.

If the status 1s Flowsheet Not Complete, then flowsheet
connectivity 1s incomplete because:

Additional streams must be connected to one or more blocks 1n
the flowsheet.

Streams have been disconnected but not reconnected.
No blocks have been defined.

To find out why the connectivity 1s mcomplete:

Click the Next button El on the Data Browser toolbar.

Reconnect Source to disconnect the source end of the
stream

Reconnect Destination to disconnect the output end of the
stream

www.DownloadSoftware.iR
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Moving Multiple Objects ~ To move multiple objects at once:

at Once

63 g2 dana 1 oS Al

1 Select the objects you want to move.

2 Hold down the mouse button on any object within the region.

£

The mouse pointer changes to the move shape ('i+ ).

fad

Drag the objects to the location you want, and release the
mouse button.

Tip You can also select multiple objects and then use the
arrow keys (< T—) to move them to the new location.

Tip: You can also select the block and then use the arrow keys
(<T—-) to make minor adjustments to the position of the block.

Tip You can also select the block ID and then use the arrow
keys
(«T—=1) to move the block ID.

Tip You can also change the icon by clicking the block, then
pressing the letter n to change to the next icon available for the
block, or p to change to the previous available icon.

www.DownloadSoftware.iR
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Aligning Blocks To align two blocks:

1 Click the stream between the two blocks.

Tip: You can also select one or more streams and press CTRL +
B.

2 Click with the right mouse button on the stream.

3 From the menu that appears, click Align Blocks.
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Diagnostic Sheet Aspen Plus writes progress and diagnostic messages to the Control

Panel and the History File during a run. The default for all types of
messages 1s level 4. You can control the amount of diagnostic
information produced, although it is generally not necessary. It is
sometimes necessary to increase the level in order to converge a
flowsheet or to debug user Fortran.

Use this sheet to override defaults for simulation history diagnostic
message levels and Control Panel message levels printed. You can

set message levels and diagnostics for input translation, simulation,

physical properties. stream. convergence, Fortran variables, cost
and economics.

63 g2 dana 1 oS Al

-] etup Glabal ] D escription ] Accounting J[)iagnustic:s_
&) Specifications
&) Simulation Options Diagnostics meszage level
G Skream Class kirirnLam ] 4 a M azirnurn
+- ] Substreams : L :
+ (] Units-Sets Bt el L — . Cantrol Panel
&) Custom Liniks Lo 10000000000
G Report Options Simulation: }
+- & Components oo e
" . T T T T T T Hiztom File
H -G'J Properties Physical properties: !
+- &) Streams T o0 o o U o0 1 1§ o
t ‘ﬂ BlDCkS 1 1 1 1 1 1 1 1 !'|
+--C] Reactions Shream: [ Mare diagnostics
+-(] Convergence ! i R ——
Flowsheeting Opti ; '
+- (] Flowshee |ru;|. prions Convergence: . i . .
+--] Model Analysis Tools .+ 4+ 4+ i . Histom options
+-3f] EQC Configuration 0 4 g

Tip: You can override the global defaults locally, using the Block
Options sheets for streams, blocks, property tables, and other
objects that perform calculations.
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(Block Jals 539,05 bk ,a) Loba ats (b

E-SJNCS 3% R S99 sixl Tt :wsipslobys Y

Sols 590 22U plsl  — S dl ) soly C o oy LY

RadFrac PetroFrac sla gl )3 Jgozxe auis Lk ) A\ A
sl iy ye5 Jold CCD ¢ Extract (RateFrac. M ultiFrac

Pseudo Stream wilxiso Juoss b Jgrozxo dub slgl pa iy y35 V¥ A5
S5 o 900 B9 SUS Pl )3
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Specifying Material Streams

For all material process feed streams. you must specify:

Flow rate

Composition

Thermodynamic condition

www.DownloadSoftware.iR
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Possible Stream
Thermodynamic
Condition
Specifications

This table describes possible stream thermodynamic condition

specifications:
Phases
Water

Vapor only No
Solid only No
Liqud only No
Liqud-freewater ~ Yes
Vapor-liquidor ~ No

vapor-lquid-liquid
Vapor-liqudor ~ No
vapor-lquid-liquid
Vapor-liquidor ~ No
vapor-liquid-liquid

Vapor-liquid- Yes
freewater
Vapor-liquid- Yes
freewater
Vapor-liquid- Yes

freswater

Temperature,
Pressure

Temperature,
Pressure

Temperature,
Pressure

Temperature,
Pressure

Temperature,
Pressure

Temperature, Molar
Vapor fraction
Pressure, Molar
Vapor fraction
Temperature,
Pressure
Temperature, Molar
Vapor fraction
Pressure, Molar
Vapor fraction

www.DownloadSoftware.iR

Free State Specification Stream Properties

Calculated by

Vapor phase
thermodynamic
calculations

Solid phase
thermodynamic
caleulations

Liquid phase
thermodynamic
calculations

Liquid phase
thermodynamic
caleulations with free
water considered

TP flash
TV flash
PV flash

TP flash with free water
considered

TV flash wath free
water considered

PV flash with free
water considered
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Slgo Yy

3lgoe Yy YIS Yoo
(Flow rate) »s

(Composition)wlus 5 swops  °

(T, P, vapor fraction : jusie ¥ I jusio ¥) Seolisdge 5 by ©

Tools- Options- Flowsheet (ggio b (53UubT

. Steram Class

:&bg.g).o e

. Source and Destination

1
2
3. Stdvol-flow: 1 atm & 60°F
4

. Flash Option & Valid Phase (Base of Flash Calculation)
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ol polgs s )ldges @)
Tools/Analysis/Stream

» Point oy LRl sy (sl alal oS Ghles 3 Mg
« Component Flow b s> 30 39250 g oy jue Lyt Lo
« Composition b s> 30 392 90 Slgo duo 3 S 5 i Lo
+ Petroleum 0Ly (S ples Shalos
« Dist-Curve Dist-Curve s les
« Bubble/Dew i b cox> S 30 PT 10905 i bos
PV Curve PV 15905 Ly lod
« TV Curve TV loges Ly bos
« PT-Envelope PT- Envelope ,log05 g Los
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L ~ Aspen Plus - Simulation 1 m
File Edit Wiew Data |Tools Run Flowsheet Library Window  Help

sEENERE ¥ Propery P bl | g
i i BT www.mblastsavior.mihanblog.com
ElEI?‘_“I‘_iL Aspen Split 3 Sl F =
Sensitivity. Composition. ..
'Eﬁraw%'rlﬂwsﬁ: Iean Editor,, . Data-Fit... Petraleum. .. * = g Eq
Al O Al AL Yariable Explarer... P Dist-Curve
et F4 EBubble/Dew, . Q‘
; PY Curve, .,
e TV Curve... i
PT- Envelope. ..
o> M1 n
£ | i | Y
I? Mixels!SpIitlelsl Separators Heat Exchangers Calumns Fleac:torsl Pressure Changers I t anipulators | Saolids I User Models I
el - - . www.mblastsavior.blogfa.com
TREAM biser FSplit S55plit

| | |C:'I,. ..g FolderstAspen Plus 10,2 [CAP Flowshest Mok Complet

691 g2 2ana 7 0AliS Ael 89

www.DownloadSoftware.iR



http://www.mblastsavior.blogfa.com
http://www.mblastsavior.mihanblog.com
http://www.downloadsoftware.ir/

(aol3l) Yl Yolgd B )ISges )

Y JUo

Bapa% 5165 ) YV OF glod o Yliyd 9 YUl )l Gylue bglxe Jobids (Hb >

G 14.7 51 1) )lind 03930 .38 o) L) (D paus— HLind) PV )lages
Sapafs s )3V YV psia

Sasles ey Vv g A T T oY gl B S S 33 1) PT )lages uaw

63 g2 dana 1 oS Al 90

www.DownloadSoftware.iR



http://www.downloadsoftware.ir/

Transfer Blocks

* Whole streams
« Stream composition and flow rate
« Any flowsheet variable (for example, block variables)

63 g2 dana 1 oS Al
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Manipulators

Model Description Purpose Use For
Mult Stream mmltiplier  Multiplies component  Scaling streams by a factor
and total flow rates by a
factor
Dupl Stream duplicator  Copies inlet stream into  Duplicating feed or internal streams

any number of duplicate

—

Flowsheet

vt Material Material
Connectivity for Mult
or or
Heat ——p ——p Heat
or or
Work Work

The outlet stream must be the same type (material, heat, or work) as the
inlet stream.
This factor has to be positive for material streams. You can specify either a
positive or negative factor for heat or work streams, thus allowing
a change in direction for the heat or work flow.
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Mixer and Splitter
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(Mixer) WS bglxo

Lo )5 5 0olo i 3ia b 93 Y3 5 b olxo sl 183D
Material
(2 or more)
>  Materia
> / > Water (Optional)
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Mixer wleMblygas S)ly

Pressur e

Absolute Press:: Flash Options | WWW.mblastsavior.mihanblog.com

bimer zpecifications

If + & outlet pressure eewe [ -]

Yalid phazes: | ﬂ

-~
I f = a Pr e$LI r e d r Op Temperature estimate Corvergence pararmeters
| F ﬂ b axirmum iterations; Iig

G au ge Pr %_ : Ermor tolerance: Ii
If +

If -

} Outlet Pressure

Valid Phase: Outlet Phase

Block Option )1 3929 (ST 3 il juxs Pw)oip“)asmwl

(prpperty method) yuss sl
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You can select the following valid phases:

Valid Phase Solids?

Vapor-Only Yes orno
Liquid-Only Yes or no
Vapor-Liquid Yes orno

Vapor-Liquid-Liquid Yes orno
Liquid Free-Water T Yes orno

Vapor-Liquid Free-Water T Yes or no
When mixing n Selid-Only Yes

Number of Free
Water?

phases?
1

| (- — e -2 —

|

No
No
No
No
Yes
Yes
No

Phase?

'1;‘.{?

S

pressure or pressure drop. If you specify pressure drop, Mixer
determines the minimum of the inlet stream pressures, and applies
the pressure drop to the minimum inlet stream pressure to compute
the outlet pressure. If you do not specify the outlet pressure or
pressure drop, Mixer uses the minimum pressure from the inlet

streams for the outlet pressure.

Mixer performs an adiabatic calculation on the product to determine the outlet

temperature,
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Sle fl> Slaxte Wed o belsa Mixer 2 pjolaxta |, Feed 2 4 Feed 1
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FSpilt (flow splitters) and SSplit

U_AQ)';)AQL_x_);w&%@@ép)gable);gé)f&@ksbq:‘_é&

Souhy 50 03wl jui ks dlge s9ba s isT 8 o SSplit

Material
(any number)

v

Material
(2 or more)

v

»
>

All outlet streams have the same composition and conditions as the mixed inlet.
flow splitters, such as bleed valves.

FSplit cannot split a stream into different types. For example, FSplit cannot split a
material stream into a heat stream and a material stream.
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= Specifications| Flash Options

Flow zplit zpecification for outlet streams
Stream Specification Baziz W alue Units K.ep Comp Mo | Stream Order

4 Split fraction

b 2 Split fraction j

Split fraction
Fliony
ﬁiﬁ:ﬁ';f'ume Flow www.mblastsavior.blogfa.com
Walurne lirmit Flow
Curn lirnik Flows

Curn walurne it Flow
R e=idual fraction

(52903 )3 Ylya U5 lasws N ).dgulh i pas (5393 ) Ybya (N-1) (s 3L JSlaa

bl poma b 9 9o (o2 Blgi (o pBS 3 90 (2
To model a splitter where the composition and properties of the output streams can
differ, use a Sep block or a Sep2 block.
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key components

To specify the flow rate of a component or group of components in an
outlet stream, specify a group of key components and the total flow
rate for the group (the sum of the component flow rates) on the Input
Specifications sheet, and define the key components in the group on
the Input KeyComponents sheet.

Outlet streams have the same composition as the mixed inlet
stream. For this reason, when you specify the flow rate of a key
component, the total flow rate of the outlet stream is greater than
the flow rate you specify.

54 dana [ 0ALS dngd 101
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SHlit alies LI

Name M odels
CCD Multistage solids washers that recover dissolved
components from an entrained liquid of a solids stream

CFuge The separation of liquids from solids

Crusher Breaking solid particles in a crusher

Cyclone Solids separation from a gas stream

Filter The separation of liquids from solids

Screen Separating solid particles in a screen

Vscrub Solids separation from a gas stream
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SEPARAlONES
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Separators

Joll (5O a5 (SJL 93 cadiSTan Yilbe glgil (w) o 1 SID

1. Flash?2
2. Flash3
3. Decanter
4. Sep

5. Sep2
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Choosing the Right Unit Operation M odel

Select appropriate unit operation models from the following table:

Type Model Description
Mixers/Splitters Mixer Stream mixer
FSplit Stream splitter
SSplit Substream splitter
Separators Flash2 Two-outlet flash
Flash3 Three-outlet flash
Decanter Liquid-liquid decanter
Sep Multi outlet component separator
Sep2 Two-outlet component separator
6 e danna [ oA Al 105
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Separ ator cwoad »3 39390 SUJ3w glgil
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)
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DECANTER
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B11

SEF

B1Z

oEP2
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Flash?

(DB- o T-galo) 6L auw 5 )9S FD glgil (55l A 183

p < » Vapor
Materidl > Heat (Optional)
(any number)
, Water (Optional)
" J . .
Heat (Optional) Liquid
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Flash2 wleMbl 3,5 )l

Flash SpeC a=aw )3 39n 90 susio ¥ )l jusio ¥ 93,5 3)ls . )
bl 50 220 b yul o Lo yS Jlade wouel SELLST wdls ps M8 ,51.Y
Entrainment a=ao ) )y JB L a8 gl ol jse yuss T
Al o MIXEr )5 oaub Al wilxsd 93 b (gollae plisd (yuss S50 .Y

i"ﬁpeciﬁcatiunsl Flash Options ] Entrainment ]

Flash zpecifications

|§Temperature j | |F j
| Fressure j | | psi j

Walid phazes

| [
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Flash3

O JID
palo S5 53 L (sl als o <55 (sl oauiSTan 5 19l floil (5l Auds

> Vapor
4 A _
_ > Heat (Optional)
Material
(any number)
. ) » st Liquid
Heat (Optional) " 2stLiquid
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Flash3 wleMbl 3,5 )l

w S pecifications| Flash Options ] Entrainment ]

Flash zpecifications

|§Temperature j | |F j

|PTESSUTE’ j | |F'3i j w Speciication:  Key Components l Flazh Options E ntrainment

K.ev compaonent in 2nd liquid phaze

Walid phazes

| -] L

Flash SpeC a=aw )3 39390 susio ¥ )l jusio ¥ 93,5 3)ls . )
bl 50 220 b yul o Lo yS Jlade wouel SELLST s ps M8 ,51.Y
Entrainment a=ao ) )y JB L a8 gile Ol jse puss T
Dbl 5o MIXEN )y oo a5l clows 93 b (sl pLind (yuss S5 .Y

Key Component axas )3 p9s gile L )3 Shol s 55 bl .0
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¥ Jlo

ol b 9 PR alalee jl oslasusl b .5 i (50 (51 aus osuiSTan S)ls ) Shea

Swles duul=o |)[o.IM.l._\_.w L JEENPEN (@9 B s Shal osle ylgic ay o1

T (°C) 20 1-C4 frac. 0.08
P (kpa) 200 n-C4 frac. 0.12
(kgmol/hr) 100 1-C5 frac. 0.12
C1 frac. 0.1 n-C5 frac. 0.13
C2 frac. 0.03 H,O frac. 0.4
C3 frac. 0.04 www.mblastgavior.blogfa.com
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@9 3 e

Viewing the Status of
the Simulation

Viewing Simulation
Status Using the Status
Bar

Status message

Flowsheet Not Complete

Required Input Not Complete

Required Input Complete
Ready to Execute Block
Results Present

Results With Warnings
Results With Errors

Input Changed

You can view the progress of a simulation in:
¢ The Status Bar

* Control Panel Status Messages

The main window status bar shows the progress of a running
simulation and the current status of the simulation when it is not
running. Status messages appear on the right side of the status bar.

This table shows the meaning of the status messages:
Meaning
Flowsheet connectivity is incomplete. To find out why, click the Next

button 1n the toolbar.

Input specifications for the run are mcomplete. Click Next on the toolbar
to find out how to complete the input specifications, and to go to sheets
that are incomplete.

The required mput specifications for the run are complete. You can run
the simulation or enter optional specifications.

The simulation is paused because you clicked the Stop or Step buttons,
or a stop point you set was encountered. Click the Step or Run buttons to
continue calculations.

The run has completed normally, and results are present,

Results for the run are present. Warning messages were generated during
the calculations. See the Control Panel for messages.

Results for the run are present. Error messages were generated during the
calculations. See the Control Panel for messages.

Results for the run are present, but you have changed the mput since the
results were generated. The results may be inconsistent with the current 112

i
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Generating an Aspen Plus Report File

You can generate a report file documenting the complete mput
specifications and simulation results for your Aspen Plus run. Use

To generate a report:

¢ From the View menu, click Report.

To save the entire report file from an mteractive run:
1 From the File menu, click Export.

2 Inthe Save As Type box, select Report files.

31042 dada 1 pALIS gl 113
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To display

The results of a specified unit operation block
The results of a specified Convergence block
The results of a specified Sensitivity block

The results of a specified Transter block

The results of a specified Calculator block

The results of a specified stream or of all streams
The results of a specified Balance block

The results of a specified Pressure relief block
The results of a specified Regression block

The entire Report file

Table of contents for the report

Material and energy balance for the flowsheet
The connecting streams (feeds and products) for a selected block

54 dana [ 0ALS dngd 114
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Checking the

Simulation History

63 g2 dana 1 oS Al

Aspen Plus keeps a detailed history of your simulation run in a file
that you can view with your text editor. Input specifications,
warning messages, error messages, and block-by-block
convergence information are available,

Activating and Deactivating Blocks

Various simulation objects can be activated and deactivated.

When deactivated, they still need to be completely specified to run
the problem, but they are ignored during simulation. Blocks and
Streams can be deactivated and activated by clicking the right
mouse button on the flowsheet object, and choosing
Deactivate/Activate. The following objects can be deactivated and
activated from the data browser tree view right mouse button
menu:

Blocks and Streams
Convergence blocks
Sequence

Most Flowsheeting Options: Design-Spec., Calculator,
Transfer, Balance, and Pres-Relief blocks

Most Model Analysis Tools: Sensitivity, Optimization,
Constraint, and Case-Study blocks

Regression

Properties Analysis (Prop-Table)

www.DownloadSoftware.iR
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?25%
RECYCLE

08l il

Global Data

COLUMN

=l EE

QC=569760
(R=186723

This data Is displayed

Stream temperature, pressure, mass  In symbols attached to stream IDs
flow rate. volume. molar flow rate.
and vapor fraction

Heat stream duty In symbols attached to stream IDs
Work stream power In symbols attached to stream IDs
Block heat duty and power Next to the block 1con

:xample where Global data is turned on to show
2, pressure, and flow rate for each stream.

116

www.DownloadSoftware.iR



http://www.downloadsoftware.ir/

Decanter

19D
(‘T’T_@Lb S @Lo—a._gbo u.l.)l.sz.'i o luwl=xeo [DL‘K_)I kJ"L’I}’)

)
Material > stLiquid
(any number)
> Heat (Optional)
" / ‘ .
i » 2st Liquid
Heat (Optional) Iqui
31062 Sana [ 2 ALIS Ayl 117
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Decanter

I B )l Heiils s HU8 ol yus ©
SbbaT )

el ol sels b .Y
ool slod Vs Y
Key Component ylgic 43 093 38 )3 (Juol s )3 il

Efficiency axauo ) Component o sjbwlaa 03 yuss

Sgas 3)ls b 3lge 033b ylss e amml ST-le £ 95 3l bl ST :4I8S
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iiiSpec:iﬁt:atiuns] Calculation Options ] Efficienc_l,l]

Decanter zpecifications

w Specifications

Separation efficiency for each component

Calculation Dptions

Efficiency

Pressure: | | psi j
Temperature ﬂ | | F ﬂ
Temperature Lamgeiz
Heat duty identify 2nd liquid phase p |CHE
Available components K.ey components BENZEME
CH4 TOLUEME TOLUEME
BEMZEME
H2 Hz
DIPHEMYL DIFRENTL

)

o=l

<4

K.y compaonent threshold for 2nd liquid phase

e

Component mole fraction;

63 g2 dana 1 oS Al
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Sep

93D
23 S 53 8 Siwlaa Yliae a5 3 lg0 Vo ilwlaa ol ja uss

» Y Or more

Material ™
(any number) (

L / > Heat (Optional)

Olgize by Kot SEP 29,3 Slsb ) Jo)s uF y5 511 AT
3 903 oslaiwl FSPIIt 51 Sep s o

Lol (3180 Jdw oyl 1Y AGSS

A
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Sep2

O ID

G292 S b ¥ A 63905 vl pumis )

GROD DS S )3 0 e old i8S liles T

Siledio RUN (K ylgic 4 oda 5 jubas s » sl & oslaiwl gl .Y

JoB o2 FIPIIT olSTaiiluss 0l pal »0 2938 dulpis 5 Ju0)s o 55 51 .Y

el o3 Laiwl
(anl\)/ll itl?rr:\?)ler) ) » Material
>  Material
> Heat (Optional)
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£ Jlio

Mbuo(dTgk’lT))lS‘) L,_A))'A).)’.Cbuo)ﬁi}lfé .))|9).._\_)'J|)9'A
10+ 956399 U3 s X 963905 ol Jl3uopsq: Jolb T jls
Swled duwl=o |)[o.'i.\u_A_.wL5LQ 290D LS 309 el .aubl (e (5399 Swuwl Sumwl

63 g2 dana 1 oS Al

T (°C) Yo

P (atm) )
(kgmol/hr) 50
Water 04
Acetic Acid 0.2
Furfural 0.4

a
|
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Heat Exchanger

o o~ W NP

1.

Heater
HeatX
MHeatX
Hetran
Aerotran
HXFlux
HTRIXIST

Joll SO ldawe Elsil Sw) » 183D
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Heater

Thermal and Phase State Changer :»8a%

» Heat (Optional)
Material - Material
(any number)
Heat (Optional) —  Water (Optional)
31 3¢ dana ; oALIS Aggs 125
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Heater slas sy

You can use Heater to mode!:
1) Heatersor coolers
2) Valveswhen you know the pressure drop

3) You can also use Heater to set or change the thermodynamic
condition of a stream.

The heat duty specification may be provided by
a heat stream from another block.

G047 dada 1 oIS Agd 126
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Heater- | nput Specification

1 33) waleMbl )l 3 )H90 ¥ 9 )5 )l
G292 sles —
o292 VLibs —
OLbs el —
G292 M S —
ro)')] le.o)f —
oo il yuuss Gl juo —
O Superheat ax s —
Oub Subcooled ax )y —
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Heater - Hcurves

Adilo) .6l oauls iy x5 Prop-Set )s a5 soled  Sw) o il

o Olgic 4 o3 L )l S dos Bl pusio JI (S5 ol
ab g o LSS ) 9 SEtUP axiio )> Jiiwe
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Heat X

Al > 99 Lo buwlxo plxil 1 S3D
Detailed g Shotcut wdla ¥ S

Cold Outlet
ter (Optional)

G047 dada 1 oIS Agd 129

www.DownloadSoftware.iR



http://www.downloadsoftware.ir/

HeatX slas s)ls

You can use HeatX to model:

1) Design (Thermal & Mechanical)
2) Rating (Last HX is OK now?)

3) Simulation (Feed & A are OK & Outlet Calculation)

Shortcut:: Design & Simulation

Detailed:: Rating & Simulation

@ g2 dada [ 0LS dggd 130
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Shortcut-Design »a s 3 )90 wuleMbl

S 6l oy Gubwl s 3l 390 wleMbl :SPECITICAtION e
Cold Sideg Hot Side sl yuid wsl:Pressure Drop

Detailed wdls o Jduo pleidlw 43 dag3 b Hlind bl duwlxo -
flow-dependent 4y, a4y H)lind dl dwlxe  —

Constant K in the PML flow-dependent pressure drop
correlation

dP = K (mass flow rate** 2)/density
= K (mass flow rate* *2)(0.5( 1/inlet density + 1/outlet density))

54 dana [ 0ALS dngd 131
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(axelal) Shortcut-Design »s jls 3 )90 wuleMbl

F=1 13 Mbdmu Methods -
A D3l o5 Hod i ldde

Q=UAFDT,,, 5

Shortcut w3 U duwlxe sl §
sl Hlade (1
w95 Uy g5 & dagi L (Y
Plod &6 )l odlailwl (¥
JSuo A did &3 aagi b (¥
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Shortcut-Simulation wudla »3 3Ls 3 )90 wuleMbl

Simulation e

S8 ligamd b Gulloe
Setup-Specification axiuo »3 w)lya JUisl @ow 935 S)ly  —

Temperature Approach Jélas  —

duoMa

Slwlxe ghg) A dagib 9 T -
Pressure Drop caoamd ay aags L P —
399 Wb I A LQ -
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~ hspen Plus Help =[5

File Edit Bookmark Options Search  Help

Help Topics  Back Erint £ i

L& A MHeatX Results Exchanger Sheet

1. Type the word[z] pau wigh to fine

|apprua[:h :] LIse this sheetto view the overall zone analysis results for the heat exchanger.
i Variable Description
2. Select matching wards ta narrow
Dty Met heat transferred between hot and cold streams
Approach - A, Calculated total LA, the product of overall heat transfer coefficient and
approaches hest transfer area far the exchanger
LMTD Average logarithmic mean temperature difference (LMTD) for the whole
exchanger

Minimum temperature difference between the hot and cold zides along the
exchanger

The hat side temperature TEGEEEE (DTh)
The cold side tempersture TTRgREEE (DTc)

Cold end temperature

-'—] Hat =ide MTU Calculated number of thermal transfer units for the hot zide of the
: : exchanger
3. Choosze topic to dizplay. :

enefating Residiie Curvss B2 Cold side MTU Calculated number of thermal transfer units for the cold side of the
Generating the Lizt of Comp exchangse
Heat Hest leak The specified heat exchange between the heat exchanger and the
Heat Options EunvergenmJ surroundings (heat lozs to or gain from the surroundings)
Heatx Options Form
How ta Specify When ta St See Also
[nput B econciliation Limitatic Results Farm Help
Log-tean Temperature Difh
b arirum Capacity Calculati A,

kHeatx Profiles

kMHeat Fesultz Exchanger
MHeatx Results £one Prafil
Modes of Operation for Pacl

Modes of Dperation far Tray
rAlbFrar TranP atinn Prafile-

o

" [€] Microsaft Pa... | '||||II Aspen Plus -, > Aspen Plus ... EM Q;_.' 12148 AM
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Detalled «dls )3 )Ls 3 )90 wuleMbl

Slidiwl 4y Ju8 (sLdoamnd b  §alowo
39390 dasly) 9 Jaue ploidlus &3 4395 b HLind bl duwlxo YKol

U dawlxo (glps »53 be) ¥l oslasiwl glsel  *
Jso YloiBlw &y dxgi b —
(adogs yo Ao J1oS5) bl 93 solad aalpd Hloslaiml b —

Geometry axio Juross .
TEMA 3,1356wl 43 axg5 L Shell g95 —
aJgJ Pass Slass  —
Jdwe gid S old s —
Tube g Shell ¢y s s3& Gale dld=s  —
L aJgl (59, p2 blxo (5 )Lxo 0 a1 G Shell Il jod gy aduold  —
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(axlol) Detailed s )3 i 3 y90 wsleMbl

TEMA 3 lastuwl &5 a2 95 L Shell glgsl

N — i
Shell

G
Shell

$3) 3¢ dana 7 0ALIS dged

X . P
Shell
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(axolol) Detailed wdla 3 s 3 y90 wusleMbl

59350 Ay s & adgl (b )5 )13 ) b

30 5 0 a0
Thhe
__Tube < Pitch __Tube ( " Tuhe
Pitch Pitch Pitch
Triangle Rotated Rotated Square
Sguare Triangle

b Direction of Flow
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(axlol) Detailed wudla 3 s 3 y90 wusleMbl

10y —ilixo (Sldoand Slal

/ Fin Thickness

E!lltﬂiﬂﬂ i______________ Hoot Mean
Diameter = Diameter
______________‘__%“"FinHEighi
Fin Imensions
590 342 2ana : oALIS Ay’ 138
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(axlol) Detailed wudla 3 s 3 y90 wusleMbl

Segmental Baffle Shell (2

:Shell sLdsb glgsl
Rod Baffle Shell (1

el 0 3ub 0313 YL a5 SUSD )3 Bgd Y Al 8l s 3 )90 leMbl

Tube Hole
Clearance

Dimensions for Seqmental Baffles

$3) 3¢ dana 7 0ALIS dged

Shell to Baftle

Rod Diametyf'_\

0O Cpo O Of0 O
OO0 Ol QRO o Ofc
OO0 CJ0 QD S OfC

QOO0 Op0 OF0 R0 QG O
OO0 OO QD OO OGS O
OO0 OO0 SR GO OGS O
o Cpo Ofo OpD Opc
Of0 ORO 20 CHO QRG
0 CpD G0 G0 0

,_,,-f’ e TSy
Ring Oltside v Ring Inside
Diameter Diameter
Dimensions for Rod Baffles
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HeatX J3uwe (s ilbw duuub :d JUo

Swslod (6w duls 1) abgs po Juwo ¢ 33 doal yuls (5383 055 ) L

bl 109F b salpe oa9sd o8 ulipa iles APProach suis’ (o s

b f’)f S ) , Lz Shell ce
ol o || s Yin JJb rbos E &
TCF) | 158 | W Or | Wsoms | 286 | wssiam
P (psi) 14 V¥ 6m aJg) Job 3/4 agl pos
(kmol/hr) | 10 Y 7 Jboslass | 14 BWG
H,Ofrac. | +,+9 \ \ )33 slass | 0,25 | Baffle Cut
. x| 504 | GBI ylad
R \ i o aJgJ | yisl)]
EtOH frac Siie 9 oM m Shll
WSS )83 )3 1IN 1) Holxo adgl 93 35 yo (yi dluold
$31 542 daaa [ oAlS Angs 140
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MHeatX

13 )3oc 09X 9 BID

3w 9 235 Ol gy on =obs Juwsl L)

o 9bdio i sla dua 9 Cold BOX (g)lw s (glys 3 3)U odws .Y

2533 Bk »3 asuiliels Yl s K boid 9 polae Wols by Sy Sl T
T wluwlxo b osinel (52933 YL Joalyubs yuuss .Y

Al ya 93 HeatX Jdsle LS 599 yelw .0

MHeatX Block o dlsa gl 5 Sl £ slad
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Cold Inlets
{any numb er)

v v

—_— Hot Qutlets
Hot Inlets e

Water {optional)

{any number)
— N Hot Outlets
Water {optional)
22

Cold VWWater
Qutlets [optional)

Material Streams

inlet At least one material stream aon the hot side, unless a load stream is used.
At least one material stream on the cold side, unless a load stream is used.

outlet One outlet stream for each inlet stream.
COne water decant stream for each outlet stream (optional).

Load Streams
inlet Arny number of load streams on either or both sides.
outlet One outlet load stream for each inlet load stream.

The inlet stream sides are non-contacting.

54 dana [ 0ALS dngd 142
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MHeatXx Jauws (s i)bw duwb :7 JUwo

Js adoleo jl o dlaiwl b .3gud (0 SGA C2 9 C1 ybya 93 boawgi H2 9 H1 gy 99
9T cuwd 43 1) C2 293 Jaslyuis g9 woleMbl jl odlaiwl b 9 PR

T (°C) 20 72 30 27 872 | 199 | -7913 | 2
P (kpa) 5000 | 4900 | 5000 | 4990 | 2000 | 1950 | 250 ?
(kmol/hr) 100 | 100 | 50 50 75 75 | 492 ?
C1 frac. 5368 | 5368 | .95 95 95 95 02 ?
C2 frac. 1538 | 1538 | .05 05 05 05 98 ?
C3 frac. 0769 | 0769 | © 0 0 0 0 ?
i-C4 frac. 0692 | 0692 | © 0 0 0 0 ?
n-C4 frac. 0615 | .0615 | O 0 0 0 0 ?
i-C5 frac. 0538 | .0538 | © 0 0 0 0 ?
n-C5 frac. 0462 | 0462 | © 0 0 0 0 ?
(59 3 e 1 9IS 4 143
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P s LS L =y,5 . Detailed/Rating > (o sasl cvss &) B! xaw 4y 4>y b

e s 38

4

.h.-l_-__,.‘.l :.'n_.iﬁ_.l_hl..-;-t...-l..i'- ] e el el
i - s =4

3affle to Baffle Spacing

Shell

Tema Shell Type | 1 pass shell | Total Number 550
No. of tube pass £ Pattern Trangle
Exchanger Orientation | Horizontal | Material Carpon Stesl
Inside Shell Diameter 2.5 meter_ | Length 5 meter
Shell to bundle Clearance 025 meter | Pitch 1.5in
Inlet Nozzle Diameter 0.1 meter | Inner Diameter 0.02033 meter
Qutlet Nozzle Diamster 0.1 meter | Outer Diameter | 0.02086 meter

Baffles Inlet Nozzle Diameter | 0.11 meler
No. of Baffles ‘. 5 Outlet Nozzle Diameter | 025 meter

| Saffle Cut | 0.25
1 meter

dulai auulis Detailed/Simulation cJl-

Short Cut

Detailed/Rating

Detailed/Simulation

OIS JLi.:.J'E.h.-.u]:

| o=
[

ﬂTfJLﬂ-ilhrwﬂrﬂ

o ol

| ]
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Hetran | nterface

13 )3oc 09X 9 BID

SR sUddae Zhb 9 Aspen B-jac 3,5l sld sl )l )
J3se TEMA Sheet :gT 2953 .T

Aspen Plus & Aspen 11.1 asLink caalbld .Y

Hetran losso »d Jduwo 193 (2hb .Y

OIS 1) 393 Aztus ad ASPEN B-jaC sl dobi s 43 b Link (Llgs Aspen Plus : 4353
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(aelsl) Hetran | nterface

EL

1S )Soc 09xs

Aspen B-jac sld »o b5 3 )90 wleMbl 3,5 S)ly )

Aspen B-jac b go,y Run .Y

Brows) Aspent )18l o3 )3 SPre. axivo ) ks )90 Jald sl .Y
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Aerotran I nterface

13 )3oc 09X 9 BID

2loR s JoS Zlrb 9 ASpen B-jac s )l sl 4ol 5l - )
Aspen Plus & Aspen 11.1 asLink caalbld .Y

Aerotran louxe )3 nlgd o5 518 Ak .Y

bl (o HEtran b asbine JolS y9b 43 3)lg0 dudis .Y
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HX Flux

13 )3 09X 9 BID

AT [ utp A U duwlxe lys 03w sl dobi o )
U LA + 2955965390903 po5 9 3 slsbss sled+ Q:la 3909 T

ULA syiol il G2 ATy b a9pa T
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Log-Mean Temperature Difference

Two methods are used in determining log-mean temperature difference (LMTD. F

AT, - AT,
in [ﬁ]
s

Forthe approximate methndl

LMTI =

LELETD=(
2

BT BT,

2 are the approach temperatures.

"I—II"?;H +Ii'1% H]B

wihare

The approximate method is used even ifthe rigorous method is specified when:
« Either ofthe approach temperatures is zero.
+ Thereis no difference in the approach temperatures.
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HX Flux :V Jla

— Stream temperatures

Inlet hat strearn: Temperature || 100 F
Inlet cold stream: Temperature = ]|20 F -
Outlet hat stream: | Temperatue |50 F .=
Clutlet cold stream: | Temperatue = || 30 F
— Duty zpecification — Heat tranzfer parameters
Drvaty: 1000 Btufhr = LI Btuhr-zgft-t |
Heat strearm: | - Area; |2 S0 ad
EQ W ariable: LMTD corechon: |7
— Flow direction = Heat stream direction
* Counter-Current Co-Current {* Haotto-Cold Caldto-Haot

$3) 3¢ dana 7 0ALIS dged
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HTRIXIST Interface

13 )3oc 09X 9 BID

Shell & Tube isha sld3se Ab sl 63 U Sl Aol i il . )

Aspen Plus & Aspen 11.1 asLink coalbld .Y

Subl o Hetran b aslbine HTRI 40l j9 3 )Sdoe .Y
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Heat Exchanger

1. Heater (Thermal and Phase State Changer Calculation)

2. Heat X (calize ¥ 3 asba ¥ slddue wluwlxo)

3. MHeatX (spms e Vb iy o woba Jl)
4. Hetran (TEMA Sheet ang 9 Wawe wisha walhb)
5. AErotran (Llgs sl ygs Alsb 13 odlisawl 3)94)

6. HXFIUX (U A AT, rp dswlzo sl 03w (sl 4ol ys )

. HTRIXIST (shell & Tube gldase alrb sly)
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‘A0 i

bar Yo U par ¥+ L 3l1,c9 Led ale s
Aplal e

fcaul Jsia BHP s FHP 5 NPSHA ) e
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63 g2 dana 1 oS Al

Installing a Stream

Add a Material Steam to the PFD with the following data:

In This Cell.. Enter...

Name Feed
Temperature 70 °C (160 °F)
Pressure 130 kPa (19 psia)
Molar Flow 500 kgmole/hr (1100 Ibmole/hr)
Mole Fraction [H50] 0.24

Mole Fraction [H,S] 0.07

Mole Fraction [CO4] 0.06

Mole Fraction [C1] 0.04

Mole Fraction [C2] 0.11

Mole Fraction [C3] 0.25

Mole Fraction [i-C4] 0.08

Mole Fraction [n-C4] 0.15

www.DownloadSoftware.iR

155


http://www.downloadsoftware.ir/

On the Curve page, select the Adiabatic radio button in the
Efficiency group. Press the Add Curve button, and enter the data
as shown here:

M Curve-1 for K-100
|  www.mblastsavior.mihanblog.com [aCT_m3sh -]
—Curve Selection
Mame  |Curve-T Flow Urits | ACT_m3/h -]
Speed Head Lnits | m ;I
Flow Head % Efficiency

a1 2.00 FEE0.00 £3.20

B358.00 7h75.00 7200

2364.00 7481.00 7248

8504.00 F347.00 7258

10030.00 7153.00 73.08

10620.00 6717.00 7246

11196.00 5E53.00 £3.39

11434.00 4957.00 6291

< ernpky || < emphy: < ermnplhy

Eraze Seleted | Eraze All
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Questions

What is the Outlet Pressure of the comprressor?

What is the Adiabatic Efficiency?

54 dana [ 0ALS dngd 157

www.DownloadSoftware.iR



http://www.downloadsoftware.ir/

63 g2 dana 1 oS Al

Multiple Curves

In This Cell... Enter...
MName LP Gas
Temperature 10 °C (50 °F)

Pressure

1700 kPa (245 psia)

Maolar Flow Rate

1500 kgmole/hr (3300 Ibmole/hr)

Comp. Mole Fraction - C1 0.99
Comp. Mole Fraction - C2 0.002
Comp. Mole Fraction - C3 0.0005
Comp. Mole Fraction - N2 0.005
Comp. Mole Fraction - CO2 0.0025

3. Add a Compressor to the PFD with this data:
In This Cell... Enter...
| Inlet LP Gas
| outlet HP Gas
Energy Comp Duty

www.DownloadSoftware.iR
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= Curve-1 for K-100 [ = Curve-2 for K-100 BAE

| |aCFM -] | [22.00 | =]
~Curve Selections ~Curve Selections-WWW.Mmblastsavior.mihanblog.com
Hame |Curve-] Flow Units | ACFM | Hame [Curve-2 Flow Units [ACFM ]
Speed |1 0000, 0000 per min Head Units I ft j Speed I'I 000000 per min Head Units | ft hd|
Flaw Head % Efficiency Flows Hexd = Efficiency
700,00 2025 00 7200 260,00 A2720.00 71.00
200,00 26750 00 76,00 1050.00 41730.00 74.00
1001 SO0 TE 0 125000 4102000 Jr.an
130000 SEEED 00 7700 1450.00 3364000 78.00
1650.00 3E380.00 7700
1500.00 19520.00 BE.00
125000 21071000 J2.00
1600.00 13110.00 4000 950,00 110%5.00 2200
1?':":"::':' 443:"t':":' 19'::":' 070,00 7275.00 | zzoo|
SE ol o 1200 < Bk LEMph: | LEmnpky-
Fraze Selatad Fraze All | Clnze | Eraze Seleted Eraze All | Cloze |
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= Curve-3 for K-100
[24.00 | = |
—Curve Selections
Mame |I:uwe-3 Flow Units [ACFM |
Speed |14EIEIIZI.IZIEIIJEI PE TN Head Units | ft ;l
Flow Head 7 Eficiency
1100.00 A72¥0.00 $1.00
12300, 00 BES10.00 F4.00
500,00 SEOES. 00 FE.00
1700.00 A4800.00 750
130000 A2655.00 F8.00
2100.00 A7 00.00 FE.00
2300.00 39370.00 £3.00
245000 11190.00 | 24.00
< ernpky LEnpky: LErnpky:

Erase Seleted

Erase All | Cloze |

63 g2 dana 1 oS Al

= Curve-4 for K-100

jvww.mblastsavior.mihanblog.com | ACFM =]

—Curve Selections

Hame ICurw:-“r Flow Units I.-’-‘-.IZFM j
Speed I'I ERO0. 0000 per rmin Head Units I it j
Flo Head % Efficiency

1500.00 E9ER0.00 350
700,00 E2E40.00 *5.50
1300.00 E75E5.00 .00
100,00 B5¢Ea. 00 FEA0
2300.00 E2470.00 F7.00
Z00.00 AE0EE.00 #4.00
700,00 1965500 51.00
2750.00 10725.00 13.00
<empk < empky <Emphy:
Erase Seleted Eraze All | Cloze |
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Ensure that all of the curves are activated, and the Enable Curves
box is checked. These curves are polvtropic curves, therefore the

Polvtropic radio button must be checked in the Efficiency group
on the Curves page.

On the Curves page, enter a speed of 11 000 per min.

K-100 [_ O] =
Raling Compiezsol Curves
Curves Efliciency Compreszar Spaed
 Adabatic & Polyrond 1100+ cer min
Flaw Linnitz
=LE Curve Mame ACiheate [w Erable Curves
Cume-] for E-00 | [] ,
Cuve for K00 | [ Aier Curve. |
Cume3 foe E-100 0[]
Curved foe K100 [ ackd Curve. |
Deele Curve I
Plct Curves . I
, Desian ',.\_Hnlhn’;:’w:tkshmt ,d’ Fefoimance ;E’Dmun'lca I
Dielkte | Ok ™ lgrored

What is the pressure of the HP Gas stream?

54 dana [ 0ALS dngd 161
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Optional Exercise

1. Delete the specified compressor speed of 11 000 per minute.
2. Enter a pressure of 5000 kPa (725 psia) for the HP Gas stream.

3. HYSYS will automatically calculate the compressor speed needed
to meet this outlet pressure.

What is the comprressor speed needed to achieve the
specified outlet pressure?

What are the Adiabatic and Polytroe pic efficiencies of the
comprressor under these conditions?

What is the femperature of the HP Gas?

@ g2 dada [ 0LS dggd 162
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Pump Curves

Defining the Fluid Package

1. Begin a new case and select the Peng Robinson EOS package.
2. Add the components n-Hexane, n- Heptane, and n-Octane.

Installing a Stream

Add a new stream to the PFD and enter the followikg information:

In This Cell... Enter...
Name LP Mixture
Temperature 250C (77 °F)
Pressure 120 kPa (18 psia)
Liquid Volume Flow 500 m?/hr (76,000 BPL)
Comp. Mass Fraction [Hexane| 0.60
Comp. Mass Fraction [Heptane] 0.30
Comp. Mass Fraction [Octane] 0.10
63 g2 dana 1 oS Al 163
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Adding the Pump

1. Add a Pump to the PFD and enter the following information:
In This Cell... Enter...

Inlet LP Mixture

Outlet HP Mixture
Energy Pump Duty
Efficiency (Parameters Page) 75 %

2. On the Curves page, enter the following data:
In This Cell... Enter...
Coefficient A 3000
Coefficient B -2.0
Coefficient C -0.005
All Other Coefficients 0
Units for Head m
Flow Basis Act. Vol. Flow
Units for Flow m° /hr

www.DownloadSoftware.iR
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P-100 MiE E3

| IR | k|
. Purnp Curve Equahan
Cormeations ¥ Activale Curves Inita For Head
et Costticant & o] Im =l
C Cocthoient B 2000 F i B =i
urees Cosfficent C 000500 | [k ol Fow =]
|l zer Yanablez Cosfficient D 00000 i
Males Coefficiant E 0.0000 Unita For Flaw
Coeficant F ooon | [wd k|
Hzad = & + B lam + CFlom ™2
4+ DFlaw ™3 + EFlor "4 + FFloe™ S
[Thiz curve 12 used in sheadp skabe only]

ﬁ'\_Daeig'l AR aling _.{Wl:tknhaat _.{P'arfmmaﬂce ,!_r[:lg..nan'ic* #
Diglele [ aE ¥ On [T Igrnored

What is the outlet pressure of the pump?

The puump sales representative, who supplied the curve
data, guaranteed an outlet pressure of 5000 kPa (725 psia)
ai the specified flow rate. Should you fill out the purchase

63 g2 dana 1 oS Al
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Distillation Columns

Towers

Fractionators
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Distillation Columns

2 ol i)l xa (shJauo Slgsl  ow) yo 180D
DSTWU Jobn Sl sl &'l W r

Digtil
RadFrac
Extract
MultiFrac
SCFrac
PetroFrac

RateFrac

© © N o o k& D

BatchFrac
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DSTWU

:.))S.l.c.ﬁb,.zigv_é.)&

292 Jprazo Y9 53909 Shgd b slasr b )

JoU 9 (252 S guuilais )l odlaiawl a3 .Y

T Job )3 il Su)lpd 9 Gge (23 gulwl 2 Al T
Winn-Underwood-Gililand g, jl e Slasawl b Shortcut juloss z s b .Y
Winn sl & Fenske ybg) Hysys po:4ass .o

Y P Slass JBlaa yress WiN Gigy 8

Reflux Ratio J8laa ¢yess :Underwood yisgy  §

S I35 b Haiine aw I35 sl )Y Reflux Ratio:Gililand gy 8

uo."zaimReﬂUX Ratio sl s 'a))’
0 daaa 1 21K Ay 168
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Flowsheet Connectivity for DSTWU

Heat
{optional)
Jo) Ada je Adiiald ) gusilais
3
Al (A A Hlhisy)

Maplad Cis dadia )0 Ll a (518 0 2 Adiadlage 4550

# Heat
{optional)
—e. [ 5 tillate

—— Water

{optional)

Bottoms

_Heat > Heat
{optional) {optional)
*F'Spe-::iﬁ-::atiunsl Calculation Options ] Corvergence ]

Column specifications Freszure
= Efuﬁ:és- 3 Condenser: | ||:|$i j
" Reflux ratic: Reboiler: | ||:|$i j
K.ey compaonent recoveries Condenzer zpecifications
Light key: {* Tatal condenzer

Comp: - Fartial condenser with all vapar -

I BFTEE Full Reflux Condenser
Recow: |
Fartial condenzer with wapar

Heavy key: and liguid distillate

Comp: | ﬂ Ii

Recow: |

<«

63 g2 dana 1 oS Al
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Total Condenser

Condenser
v Total
& 0 " Partial Owhd Liquid Clutlet
— ™ Full Bl | hd
-
Partial Condenser
Condenser = -
(" Total —
& 1] e F'artlaE Owhd Outlets
— ™ Full Rflx -
——
Full Reflux Condenser
Condenser | = -

{~ Tatal
1] ~ Partial Uwhd Wapour Outlet
— (o Full Bl

www.DownloadSoftware.iR
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DSTWU ,3 )ls 3)90 wuleMbl

RR(reflux ratio) b (numbwr of stages) giww slass 93,5 S)lg  °
(recovery)wsab) b gl yae 9 Key Component 3,5 S)lg  °

D)1 3939 Z 2 YL S AF wawl sl o3be ¢y yisams Light Key sl yeldie  —

)13 3939 Z 22 YL S AT il sl odlo g3 y3 peSiuw Heavy Key Sl jgldio -

sl Z 03 6V )3 235 390 03l 3939 uliae (RECOVENY jl yobiio —

54 dana [ 0ALS dngd 171
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DSTWUZ 33 (63w dgals :4 JUio

1EPSI HLisd b slagasy 9 JolS Hguuilais 9 Haww 1= b 3 2 D)ly s) Shgd
P55 09205 i 9 ol JolS L pdis gz sV 03 Ylie $915) 39 (o
T2 6w b Sawnglloo Lol =ex) (S )9U0) b Ubig ye 02 SYL YO

T (°F) 100
P (Psia) 14
Flow (llbmol/s) 1
C1 frac. 0.25
C2 frac. 0.25
C3 frac. 0.25
n-C4 frac. 0.25
315 Sana 1 LIS Ay 172
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Distl

293 Jgpazo V9 53909 Shgd b slar »bb -

JoU 9 525> S gl ais Hl o Slakul caglsld

RR 9 S1gd 9o (23 & Z 2 $Yb Ugiazxe (Jgo wimms woleMbl bl g

1 Job )3 =l )lys 9 Glge (23 el 2 RLD

Edmister g, jl o slaiasl b Shortcut yubis z . b .

13 )3oc 09X 9 BID

Y

63 g2 dana 1 oS Al
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Flowsheet Connectivity for Dist|

- Heat
[optional)

Distillate !!!2uled G dasia 50 Ll ja (5 ) )8 p )2 Alised age 4555

Water
(optional)

Heat
[optional)

Feed

G‘Speciﬁcatiunsl Convergence ]

Bottoms
Colurmn specifications

_Heat . Heat
{optional) [optional) Mumber of stages:
Feed stage:
R eflus ratio:

Diztillate ta feed male ratio;

Jo) Ada je Adiiald ) gusilais
3
A9Y (o Adinad Hlign )

Condenser type:

Freszure specifications

psi =]
psi =]

Condenser pressure:

Reboiler pregsure:

JIRSIIL.

<«

54 dana [ 0ALS dngd 174
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Distlg s )bw auub A\ JUo

S 0 gl cws 9 (V Shgd ) i 1T b (3 e Dly y3) Shed
9 YEA PSI HUid b wiys & gl shigi) 9 Jolf Hguslais 9 dguby (g0 750 7
G9e 2 & T YL Jpaxe Ul Glge (52 s LAUS 50 U YOY
29 chal 3uo)s uS )y dwlxe wawgglbe (3L (0 s YYF SHed

RK-Soave wls alslee jl ozl b Z 0 b 9 Yb w¥guaxe

T (°F) YYO Cl 30
P (Psia) Yo C3 200
n-C4 370
Flow (Ibmol/hr) n-C5 350
n-C5 50
3 e 2ana 1 0 ALIS Ayl 175
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DSTWU ¢ Distl (Juol slgglas

= Specifications| Convergence ]

Column zpecifications
Mumber of stages:

Feed ztage:

R efls ratio:

Distillate to feed mole ratio;

Condenzer bype:

Prezsure specifications

Distl

Condenzer pressure:

osi | 53909 A R oo (2O D

R ebailer pregzure:;

Column specifications
=l
i

K.ey compaonent recoveries
Light key:

Comp: | j

Recaow: |

v Mumber
of stages:

" Reflux ratio:

Heawy key:

Comp: | ﬂ

Recow: |

63 g2 dana 1 oS Al

JIRSHL.

psi =l

*F'Spe-::iﬁ-::atiunsl Calculation Options ] Corvergence ]

Preszure
Condenzer: | ||:usi j
Rebailer: | ||:|si ﬂ D STW U

Condenzer zpecifications

CHILY
Key Component

f* Taotal condenzer

¢~ Partial condenzer with all vapar
diztillate

Fartial condenzer with wapar

and liquid diztillate
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RadFrac

13 )3oc 09X 9 BID
Sl als jo 3in (Sl 03HSTAD (55w s Glye 3233 Yo K )
335 sla UNit g lw aaub Ulgs T
A plag23) b ol pod 9) SIFIPPEr IS ) laga) 32 Z o3 w3 pabiis
il 9 (529995951 pulaits
3 Josl b )3 IS g5 .Y

9 PS5 P9 Slod LBWAIL Sleiun 5L duw ()89 Sloimmn  *

2bo )1 AT oyl yus

54 dana [ 0ALS dngd 177
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(»181) RadFrac

1D )gauilads” elgsl
duostire <K — JolS pguilais )
duostine < — (s gl Jodd Jolid) FUll youulass .Y
dsasuie 93 -(Hlk 9 @le by Jobd) (252 sgailais ¥

G593 9 p3) Sl ke oy jl Set up — configuration s S
(Hgauslais Jals Hlrs s b L) Condenser - Spec. o

D9l S b Hhigus) Sloyd (mb b YL YLy (2

G047 dada 1 oIS Agd 178
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(ao11) RadFrac

RadFrac s (»Ulgs »59

(2lo VL 93 9011 Olys %) StAZE & sl Bl Vs ¥ pislas L)

Pseudo Stream slsb s 393xeb slass .Y

A pseudoproduct stream does not affect column results .Y

o louds (Jguazmo Ol JB :Jolib) Jgaozo lipa sd DI & daiie S5 03,5 M)ly p93) .Y
(Shod &3 YT (2 wuwni b 9T (533 Yljae i Jgso=x0 (b

SWFOIAEr yo juiie 5 iy p25 9 duastiine K Y )5 ALl (HLlgs .0

Design Spec & Vary
$31 3 dana 1 0ALIS dgel 179
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(»181) RadFrac

:pdagus) £lgsl
duozire Sy — Kettle jligu )y A
cbajuhog.)—gg.iyw,.o).'i)l”ﬁ) Y
23 6 53 9 ) sl pusie oy )l Set up — Operation s 5 °
(93 )2 b Hlsgu) )L (23 b L) Reboler - Spec.

s),MlJJfg)lg_g.H) ‘sl.o)fso.ﬁl._ggyl.g by (2O

Jl),;dad,%ub);huuugBO” up <aaws
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Flowsheet Connectivity for RadFrac

Maplad Cis dadia )0 Ll a 518 0 2 Adiadlage 4550

Tup Stage I""-J’apur Distillate
or Condenser Heat {optional)
- p
AGELRLTTL, H—::Liquid Distillate
FRps m— R e Water Distillate {optional)
Heat ———p Products {optional)

{optional)

S Decanters
e 3
(optional) -4 v Product

Heat ———|Boillp

{optional)
Bottom Stage iR Heat (optional)
or Reboiler
Heat Duty

p- B 0ttoms

54 dana [ 0ALS dngd 181
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$3) 3¢ dana 7 0ALIS dged

OWHD- VAR

G'Eunfiguratiunlii Streamsl G‘Pressurel GEnndenserl Fiebmniler | AFPhaze

— Setup optionz
Murmber of stages:
Condenser;
Rebailer:

Walid phazes:

Convergence:

=
=
Kettle j
Wapor-Liguid ;I
Standard ;I

O perating specifications

Drigtillate rate j

b ole j

Ibrnalhi =l

R eflu ratio ;I

Free water reflus ratio:

P ole ;I
I—

Feedbasiz |

www.DownloadSoftware.iR
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Feed Stream Conventions

w Configuration G’Sheams|ii' F'ressure] w Conhdenzer ] ]

Feed streams
M arne Stage Caorvention
y FEED =
www.mblastsavior.blogfa.com
Product streams
Mame Stage Fhaze B asis Flow Unitz Flow ratio | Feed specs
FROC-1 Male lbrnialhr
FROD-2 Male lbrnialhr
OWHD AP Male lbrnialhr
OWDH-D Male lbrnialhr
BOTTHS Male lernol A
n-1 n-1
_ Vapor
Mixed feed - Mixed feed -
to stage n to stage n
Ligquid
n+1 L
Feed Convention On-Stage Feed Convention

63 g2 dana 1 oS Al
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RadFrac g s sibw aaib ) \JUs

by s 9 (N Shod (haw) (SO iaww YO by (359 S)ly ) Shgd
Jud Laublue Kettle jligu) 9 JolS Hgumilais 9 dguiue 0,0 kS y
P90 (S i Sublue S P g 5 oLid bl g Y pSl Hgamslaus
ol sl gl ¥ .aublue « X' b juls Shod (Jgo (529 & 9 YL Jgwoxe

1.896 L sl 9 OLwSs 0l ¥ ol (29 . dguiue a38,5 V7 9 7 sl luw
Aublue [bmol/hr

Base method:chao-seader

T (°F) 1Y n-C5 YY.
P (Psia) Yo n-C6 1Y
n-C7 Y7o

Flow (Ibmol/hr) n-C8 LR
n-C9 LK

63 g2 dana 1 oS Al

www.DownloadSoftware.iR

184


http://www.downloadsoftware.ir/

(4alal) VY Jla

FEED

H
v
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RadFrac g s sibw aauib :\Y JUs

T2 o2l 03 9o Y ShHod (iuw 9 (Hlagas) 9 Hguslass sluinl L) (JOas (s 1E L > 33 D)ly y3) STrgd
A 9k Sguie ZHB Hl )90 &3 73 YL YIS )l 9 osub ZHs uSiun bus )5 5l Ol s 9 ULl odws
Magasy 9 Partial-Vapor pgamslais .ogub 14\ [bmol/hr z e YL 1S Ybgn 9o »d RR Hus b
Faf &gl w3a )l .3ubluo = FY? b Shod 4 79 YL Jgoze Ylpd (9o (529 s . JublucKettle
Sublao 2 PSI (e JS HLind Bl .z pa gl S 5w duud saughlos L3905 0 3Lwl RR sl s lgine

Saslad e G )d S b bd Dl yusi Hloges

Basemethod:rk-soave

T (°F) 225 C1 30
P (Psia) 250 C3 200
n-C4 370
Flow (Ibmol/hr) n-C5 350
n-C6 50
5313 dana DAL dygs 186
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DSTWU ¢yl g bwlaa z 0 5w dausds :\Y JUo

oo 18.2bar HUid L jgusy 9 17.8 bar HLid L JolS Hgumuildds b (a0 dlg ) Shed
03 60980, b UBI Z 52 GYL S uS )5 (9353 (aSiaw 9 ol .95 753 YL HS ISl 5L - dguds

Swled o) (uw b Sl b HLind s Hldg903
RR:3.1
Base method:Peng-Rob

Vapor 0 H2 0.0014

fraction

P (bar) 18 CH4 0.00162
C2H6 0.24003

(Ibmol/hr)
C2H4 0.75746
Flow 100
C3H6 0.0075
63 g2 dana 1 oS Al 187
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Distl ¢yhisl suwlss g3 iw duib A€ JUio

T 02 03 3980 A ShHod (a9 (Hhagas) 9 gamulais lwinl ) (a3 Haw Y'Y b (3 22 D)ly p) Shgd
W90 (O Sgdiue OB alo w)yguo Ay 79 YL YIS )l 9 odub ZHB yufiuws luS 5 Sl sl ocdws
OMs1 oo puus .dublue Kettle jdagu) 9 Partial-Vapor jgmslass .sgub YYA Ibmol/hr z . Vb Jgsoxo
GIbw Al augllos L3905 o3liiwl RR gl vlgine YA augl yuaa 5l .aublus +A by Z.2 GYL Jgroxo
Sublae 0.2 bar «z e JS JUisd wdl.zz s opal

Saaled euw) (Haw )& Sl b sl DdALE Dl s )15 903

Basemethod:Rk-soave

Vapor 0 H2 0.0014

fraction
P (bar) 18 CH4 0.00162
C2H6 0.24003
Slgyy | g C2H4 0.75746

100
C3H6 0.0075
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SCFrac

13 )3 09X 9 BID

29D Jprozxo I B 9 53909 Shgd S b oduzy pubili Sla p AP
TR Il oand 8 )d Il Saa)lyd 9 male YLy (23 el )2 LD

suboiis z ye Shortcut b .

M)mgslp)a);s&)ml)bwmgmn-lij’Mn L TR o .

Jgrazxo 9l Hlid

J|)9'A¢gdgmﬁ+uﬁlﬁd9mugéoﬁoﬂ

)

Y

v
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Steam —p
(optional)

Feed ——p

I Distillate

Side Products
(any number)

S
o
Q
S
8
o)
9
s
o
2
S
@
0
2]
0
o
s
€

i Bottoms
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MultiFrac

Sl ala jo (93393 SIS LA 2 SIbw dauils Glps GBS Yo o
i0doe Sl )5

(Petlyuk Tower) g3 Jalro gdub 0,5 Jobds sl 2 —

lg Sibwlaa sl s —

239 slap s s —

ol saly sl s —

Flowsheet Connectivity for Extract e
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Flowsheet Connectivity for MultiFrac

Top Stage .
or Condenser Vapor Distillate
Heat Duty 1
(optional) P Heat
Reflu » Liquid Distillate (optional)
% L — W Water Distillate {optional)
Feeds—p] < » Side Products (optional)
g
=
Heat—p| 2 Interconnecting Streams
o (Heater Optional)
1%
e
Pumparounds g Interconnecting Streams
and BWHSSES;E g {Heater Optional)
{Heater Optional) %
P Heat (optional)
Bottom Stage or Hsta Heat (optional)
Reboiler Heat Duty
{optional) Bottoms
{or Interconnecting
3360 dana + oAU Asg SUE 193
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Petrofrac

B U )3 Ibw A Gl (§29 JIo S

Side Stripper sia 9 PUMp Around y36a © 95 S Jolib Gaoe

Block o 0)95 £lgil 3929 1 Jual S 89 °

b ABlgd el (S Slhduxo oo VI U o (3l W

Flowsheet Connectivity for Extract e
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Flowsheet Connectivity for PetroFrac

Top Stage or L.
Condens er Vapor Distillate

Heat Du
. 1 i
[uptmnali‘—"ﬂp-r p-Heat [optional)
L—-Etuquid Distillate
. Water Distillate {optional)
Heat t
eat {optional) RE“E’:: =3 Side Products {optional)
Pumparound Overhead

-~ ] Stripper
%I' Heat or Rebaoiler

Heat (optional) —— Feeds?t Heat Duty (optional)
Main p-Steam Feed (optional)
Column Bottoms
Pumparound Overhead
Heat (optional) mﬁripper
—————— Heat or Rehoiler
Feeds ——p| Heat Duty {optional)
oo - Steamn Feed [optional)
Feeds I 1LHeturn p Bottoms
{optional) umare .
Nstage ——p-Heat (optional)
Bottom 5ta E—A‘H‘,—p p-Heat {optional)
or Rehuiﬂar
Heat Du Bottoms
{optiona
63 g2 dana 1 oS Al 195
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PetroFrac 2o, S ¢l sl

Main Column
/‘\ Main Column

Feed ' l

Heat >

Feed >

—

Furnace Modeled as a Single Stage Flash Furnace Modeled as a Stage Heat Duty
7~ Main Column

J \.A z ,‘ . : .\y o
BEIPE JUEOUSPIRETS b

i gl
Feed
Furnace
Furnace Modeled as a Single Stage Flash with Overflash Bypass
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RatelFrac

033 9 IS (iaw U 2 Elgsl ol dad slpe 3185 Yo Sy

03, duwlxo sl Z 2 S SLby) Jl osliiwml

JUS] sl pad damlzo sl g0 J3 1S JBULK 9 Jluww LS 3a9 Jl odlaimwl
e

0L Yl Yol

Flowsheet Connectivity for Extract e
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Flowsheet Connectivity for

——— Vapor Distillate or
Top Segment or Interconnecting Stream
Condenser Heat

Duty {optional) _AA " "N . Heat (optional)
# Liguid Distillate (optional)
v Waiter Distillate {(optional)

Feeds . |Reflux . Side Products
Heat {optional) "

Interconnecting Streams
(Heater optional)

Pumparounds E
and Bypasses .
. Interconnecting Streams
(Heater optional) {Heater optional)

—1» Heat (optional)

N
Bottom Segment A4 » Heat (optional)

or Rehoiler Heat i'
Duty (optional
v (op ) Bottoms or

Interconnecting Streams

63 g2 dana 1 oS Al
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EXxtract

2lo— 2o Zhkiwml GLaIIT 13 »S oslaiml Syg90  *

(KLL) Lod a3 aiunly 23595 adosly b aiaguisT sl b aalo jLB 93 (ya3 Slgo 2ajg5 winalsld  ©

J2B9 2 S b i Jalre Jgb 13 Lo odudie Jalig g b «SSLLST s ¥ )3 )5 il
e Jgb »d wbha pasuie

Key Component L j1d ,& »d Juol wlus )3 bzl °

Al jo O JPBlaa glps )Lid yuues

Flowsheet Connectivity for Extract e
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Flowsheet Connectivity for Extract

L1 Phase + —— L7 Phase
Side feeds 1 ——3 Side products
{any number) {any number)
Nstage
L1 Phas £ .ge— f L2 Phase

Material Streams

inlet Cne material stream to the first (top) stage, rich in the first liquid phase (L1)
Cne material stream to the last (hottom) stage, rich in the second liguid phase (L)
one material stream per intermediate stage (optional)

outlet Cne material strearm for L1 from the last stage
ione material stream for L2 from the first stage
IIp to tivo side product streams per stage, one for L1 and ane for L2 {optional)
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(aolal) SCFrac

1220 6 iol )l Ol Hl duastine 2(N-1) (yues

(Total Reflux o b Giuw 31323) caomd b ) Gibwlaa yus sl

Shod )3 Ul (63909 &3 s Jgrazo Yy )3 Slgo I b (2

Property Set )l e dlaiwl bt Jgsozxo 9l ya ) cwold S Hlidio

Jgpazxe bl ya Holgd Hd glias

igliie Jgiozxo Sl ya Sl Obwss (oled s

A
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About Reactions and Chemistry

There are two types of reaction systems and Aspen Plus uses
different methods for simulating them:

Type of reaction Description Use this Data
system Browser Form
Electrolytes Eeactions involving the formation Chemistry
solution chemistry of 10nic species

Non-electrolyte Rate-controlled or equilibrium Reactim15|
reactions limited. For reactors and reactive

distillation modeling.

203
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(1)Powerlaw reactions
(5 sleiiS) )

54 dana [ 0ALS dngd 204
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1.Equilibrium Reactions (for RCSTR only)
In Keq = A + B/T + C*In(T) + D*T

Where:

Keq = Equilibrium constant

T = Temperature in Kelvin

A, B, C, D = User-supplied coefficients

The definition of Keq depends on the basis you select in
the Keq Basis list.

@ g2 dada [ 0LS dggd 205
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Keq Basis Equilibrium Constant Definition

Mole gamma (default) Keq=TI (xiyi)ui (liquid only)

Molal gamma Keq = I1 (mi1 y1)vi1 (electrolytes, liquid only)
Mole fraction Keq = IT (x1)ui
Mass fraction Keq =TT (xi™)vi
Molarity Keq=1II (Ci)ui
Molality Keq = IT (mi)vi (liquid only)
Fugacity Keq=1II (fi)u1
Partial pressure Keq = I1 (pi)ui (vapor only)
Mass concentration Keq =TI (Ci™)v1
Where:
Keq = Equilibrium constant
X = Component mole fraction
" = Component mass fraction
C = Molarity (kgmole/m’)
m = Molality (gmole/kg-H20)
o’ = Activity coefficient i
f = Component fugacity (N/m")
p = Partial pressure (N/m”)
" = Mass concentration (kg/m’)
v = Stoichiometric coefficient (positive for products,

negative for reactants)

@ g2 dada [ 0LS dggd 206
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If you choose Compute Keqg From Gibbs
Energies, you do not need to enter
coefficients for the equilibrium constant.

Aspen Plus will compute the Keq from the
reference state Gibbs free energy of the
components.

54 dana [ 0ALS dngd 207
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2.Rate-Controlled Reactions
Kinetic type reactions (S sleis) )
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[Ci] Basis Power Law Expression Fower Law Expression

(To is not specified) (To is specified)
Molarity (default) y = T E/RT I—I {Cs }aj- r=kT/T,)" g —E RILT-1T,] I—I {Cf T:v
Molality n —E/RT ; re sn _(—E/R)1IT-1/T,] :
L r=kT"e (7, J r=k(T/T,)"e T (m, S
{electrolytes only) I_I o ( e I_I S
Mole fraction y=fkT"e BT I—I {Is }lsr r=k(T/T,)" P —E RIUT-LT,] I—I [II- ]&'
Mass fraction r=kT"e 2T ] [x:_n ]“ r= k(T /T,y - PUIT-UT,] I [lfm ]ﬂ
Partial pressure _ gm —E!RT ; L re it _(—EJRNUT-1/T,] ;
r=kT"e (p [ r=k(T/T)"e AT w,
(vapor only) I_I Pi. T/, I_I i)
Mass concentration = fTmg-EIRT I—I [.Cim ]ﬂ r=k(T/T,)" SE/RUT-UIT,] I_I [C;” ]gj.
Where:
T = Rate of reaction
k = Pre-exponential factor
T = Temperature in degrees Kelvin
To = Reference temperature i degrees Kelvin
n = Temperature exponent
E = Activation energy
R = Universal gas law constant
X = Mole fraction
X" = Mass fraction _
C = Molarity (kgmole/m”)
m = Molality (gmole/kg-H20)_
c™ = Mass concentration (kg/m”)
P = Partial pressure (N/m”)
v = Concentration exponent
1 = Component mdex
@ g2 dada [ 0LS dggd 209
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The units of the reaction rate and the pre-exponential factor
depend

on the:
* Order of the reaction
« Concentration basis selected in the [Ci] Basis list box

G047 dada 1 oIS Agd 210
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63 g2 dana 1 oS Al

The units for the pre-exponential factor are as follows:

When [Ci] Units are:

Basis is (To is not specified)

Molarity kemole -K™

Units are:
(To is specified)

kgmole

sec — (holdup umit)

sec — (holdup unit)

3
m

{kgm:}le ]Em

I"-'J_[Dla].ll'}" kgmc:le ) K-u

]

m"

{kgmﬂle ]En;

kgmole

sec — (holdup umit)

sec — (holdup unit)

ra

emole |
[kg H,0 ]

Mole fraction kemole-K ™

of Mass
fraction

Partial pressure kemole - K™

sec — (holdup unit)

emole 2
kg H,0

kgmole

sec — (holdup umit)

kgmole

sec — (holdup unit)

sec — (holdup unit)

Ny
11’12

Mass kgmole-K™

N La,
)

kgmole

concentration :
sec — (holdup unt)

sec — (holdup unit)

ke L,
m’

kg 26
m’

www.DownloadSoftware.iR
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(2)Langmuir-Hinshelwood-Hougen-Watson (LHHW)
(Y pane a8 lan - GRS 5 - ad gl 3 e da ) SuallilS sle i)
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3 ) 2aaa

Rate-Controlled
Reactions for LHHW

JAS)

4l o e ada

For rate-controlled reactions. the LHHW rate expression can be

Written as:

(kinetic factor)(driving force expression )

(adsorption expression)

Where:
Kinetic factor (if To 15 specified)

o

i i e[—E.:"R]['-"T—l J"ﬁ-]
T

Kinetic factor (if To 15 not specified) = ppn -E/RT

Driving force expression = K (I c .]_ K, (n c J
. - = - J 1 p tH

Adsorption expression {Z.K [ﬂ cy J}

Where:

r = Rate of reaction

k = Pre-exponential factor

T = Temperature m Kelvin

T, = Reference temperature i Kelvin

n = Temperature exponent

E, = Activation energy

R = Umiversal gas law constant

C = Component concentration

m = Adsorption expression exponent

K, K, .k, = Equlibrium constants

U = (Concentration exponent

i, J = Component index

www.DownloadSoftware.iR
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(:_\.uuj AUS iS) )Y o Jla

(udBlS =l 55y » 2CHCL3+2H20+02=>2C0O2+6HCL S g
R=KCa/(1+KpCp+KaCa) g/cc.s a=CHCL3, p=HCL
K=.372e9*exp(-21700(cal/mol.k) /RT) 1/s
Kp=.597e7*exp(-2440(cal/mol.k)/RT) cc/mol
Ka=.123e7*exp(-5330(cal/mol.k)/RT) cc/mol

R=1.987 cal/mol.k

DY IS 4y Al iy et Cag llaa
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Reactive Distillation
REAC-DIST (&) 5 ki)

To specify reactions for (8 5 ki) reactive distillation in the
distillation models, RadFrac, BatchFrac, and RateFrac,
use the Reactions

1.Equilibrium Reactions( ) 5 sl 5 4li)
2.Rate Controlled Reactions (& st sleiis) 5 4liv)

G047 dada 1 oIS Agd 215
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Fractional Conversion Reactions (for RadFrac only)

. Conv = A + B/T + C*In(T) + D*T

G047 dada 1 oIS Agd 216
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Salt Precipitation Reactions (for RadFrac only)

In Keq = A + B/T + C*In(T) + D*T

54 dana [ 0ALS dngd 217
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Model
RStoic

RYield

REquil

RGibbs

RCSTR

RPlug

RBatch

63 g2 dana 1 oS Al

Description

Stoichiometric
reactor

Yield reactor

Equilibrium
reactor

Equilibrium
reactor with
Gibbs energy
minimzation
Continuous
stirred tank
reactor

Purpose

Models stoichiometric
reactor with specified
reaction extent or
COnversion

Models reactor with
specified yield

Performs chenueal and
phase equilibrium by
storchiometric
calculations

Performs chenucal and
phase equilibrium by
Gibbs energy
MINIMNZation

Models continuous
stirred tank reactor

Plug flow reactor Models plug flow

Batch reactor

reactor

Models batch or semu-
batch reactor

Use For

Reactors where reaction kinetics are unknown or

unimportant but stoichiometry and extent of reaction

are known

Reactors where stoichiometry and kinetics are
unknown or ummportant but a yield distribution 1s
known

Reactors with simultaneous chemical equilibrium
and phase equilibrium

Reactors with phase equilibrium or simultaneous
phase and chemical equilibrium. Calculating phase
equilibrium for solid solutions and vapor-liquid-
solid systems.

One-, two, or three-phase stirred tank reactors with
rate-controlled and equilibrium reactions m any
phase based on known stoichiometry and kinetics
One-, two-, or three-phase plug flow reactors with
rate-controlled reactions in any phase based on
known stoichiometry and kinetics

One-, two-, or three-phase batch and semi-batch
reactors with rate-controlled reactions in any phase
based on known stoichiometry and kinetics

www.DownloadSoftware.iR
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Uaddial Sl g (adiiie 5 s oS G:RSTOICH
paddiall St 9 (adiiial o e oS il Ryileld
Uaddiall Sl g (adiiiall 5 s S 50:RGIBBS

(s ¢ fesS sl Jlajer da bl REQUIL ol
(o Jalad g

ol 3 5,3 00 8 aavize pibd 5RGIBBS

POWERLAW RCSTR Loadde Kl
RPLUG
LHHW RBATCH
G047 dada 1 oIS Agd 220
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RCSTR, RPlug, and RBatch are kinetic
reactor models. Use the Reactions
Reactions form to define the reaction
stoichiometry and data for these models.

* Molar extent =product(mol/h)/stoich coeff

54 dana [ 0ALS dngd 221
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RSTOICH

0 ge JiSi sla 8 Gk O 1) S5 e R S)
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Stoichiometric: 7 JGs

S22 (CO+2H2=>CH3O0H) 0Jjsox 5 (S S sise ) Jsilie 2l 6 (iS)
sled D3 5 Jan S o (IS 5 aa 0 A CO diai O e, S e 58 sid )5S0
FEED- S pstee GES) 5 e s 5l (S 5 el s a8 e ) 9a25C

v pecificatiunsl Flazh Option: ] ] ] ED Optianz
Subszstream name: |J MIXED ﬂ Ref Temperature

State wariables Composition
|Temperature ﬂ |M|:|IE-FI|:|W j |I|:-m|:||a’hr ﬂ
|25 | C j Campatent Yalue
|F'ressure ﬂ Lo !

. Hz2 2
i s = y [CHAD ]
Tatal flow: |M|:|Ie j 0&

(€
3 | Ibmal | @
OQ
N
| = R
O
N\
{of
D
Z)
N
N
s
N
Tatal: |3

63 g2 dana 1 oS Al

Base method:PSRK

Reactor
JSpecifications G'Flea-:tin:nns| Combustion | Heat of Reaction |
Operating conditions
|"v’a|:u:|r fraction j |1 | J
| Temperature =l R =
Yalid phazes
| =l

223
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o Specifications JHeactiuns] Combustion | Heat of Reaction | Selsctivip | PSD | Compon

@) Edit Stoichiomet ry

Reaction Mo, |1 ~|  www.mblastsavior.mihanblog.com

Products generation

(" Molar extent; | |

[ Ed

(* Fractional conversion: of component |EEI

[

Reactants Products
Companent Coefficient Companent Coefficient
co g CH40 i U P D W S
H2 -2 3 .o
* . o

Cloze |

Fractional conversion of key reactant cormponent.

f Specifications ]JHeactinns] Cormbustion  v"Heat of Reaction| Selectivity ] PsD

Calculation tepe
{+ Do not calculate heat of reaction

(" Calculate heat of reaction
(™ Specify heat of reaction

63 g2 dana 1 oS Al
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Selectivity <Y swasa s pd il K

Pl

Where:
AP

A4

Change in number of moles of component P due to
reaction

Change in number of moles of component A due to
reaction

In the numerator, real represents changes that actually occur in the
reactor. Aspen Plus obtains this value from the mass balance
between the inlet and outlet.

In the denominator, ideal represents changes according to an
idealized reaction scheme. This scheme assumes that no reactions
are present, except for the reaction that produces the selected
component from the reference component. Therefore, the
denominator indicates how many moles of P are produced per
mole of 4 consumed in an ideal stoichiometric equation, or:

63 g2 dana 1 oS Al
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[ﬂP} _Up
A pgeqr V4

where U2 and Y4 are stoichiometric coefficients.
This example shows how RStoic calculates selectivity:
alA+blB—clC+dlD

c2Ct+elE—=plP

a3A+f3F—=q3Q

The selectivity of P to A4 is:

Moles of P produced | |cl*p2
P47\ Moles of A consumed | | al#c2

In most cases, selectivity ranges between 0 and 1. However, if the

selected component is also produced from components other than

the reference component, selectivity may be greater than 1. If the

selected component is consumed in other reactions, selectivity may
be less than 0.

63 g2 dana 1 oS Al
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RYield Reference
Use RYield to model a reactor when:
e Reaction stoichiometry is unknown or unimportant
e Reaction kinetics are unknown or unimportant
¢ Yield distribution is known

S A (2 se (23 Ul 4 S A e (20 IS ) ) 4 e Al

@ Specifications = Yield | Flazh Optiohs "| PSD | Comp. At | N N :,... -
Jj.u.: (Hxa L_i\}[jm;..o

Yield zpecification LSJ\A Ao 9 jjgdj LSL@_A:\“_\“ LS‘J"
Tield optiors: Compaonent pields =

Compaonent pields

Companernt B aziz Tield
*
00({\
$*
\\O\O
3°
6\6@
\0\‘&
({\

[rert Compotents
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REquil Reference

Use REquil to model a reactor when:
e Reaction stoichiometry is known and
e Some or all reactions reach chemical equilibrium

o Edit Stoichiometry

Material
lany number)

Heat
inpticnal)

B
r

P Material (vapor phase)

|—p Meterial {liguid phass)

www.mblastsavior.mihanblog.com

Reaction Ma.:
Reactants Froducts
Comparent Coefficient | Solid Comparent Coefficient | Solid

* *
Products generation
(" Molar extent: | | J
(+ Temperature approach: | |F ﬂ

Estent estimate: | |Ibmu:u|£hr ﬂ

N> Cloze |

R eaction number [must be sequential starting with 1],

63 g2 dana 1 oS Al
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You must specify the reaction stoichiometry and the reactor
conditions. If no additional specifications are given, REquil
assumes that the reactions will reach equilibrium.

REQquil calculates equilibrium constants from the Gibbs energy.
You can restrict the equilibrium by specifying one of the
following:

» The molar extent for any reaction

» A temperature approach to chemical equilibrium (for any reaction)
If you specify temperature approach, AT, REquil evaluates the
chemical equilibrium constant at T + AT, where T is the reactor
temperature (specified or calculated).

REquil performs single-phase property calculations or two-phase
flash calculations nested inside a chemical equilibrium loop.
REquil cannot perform three-phase calculations.
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RGibbs Reference

o 3151 (5 540 a8 aanive

G'Spec:iﬁc:atiuns]qf F'n:u:lun:ts] Szzign Streams ] Iherts ]

Operating conditions

Fressure:; _ psi -
Temperature j | | F j

Calculation ophions

{ " Phaze equilibriurm anly

{* Phaze equilibrium & chemizal equilibrium

| Restict chemical equilibriurn by temperature approach or reactions

Phazes
M airnurn rumber of fuid phases: I_E
v Include vapor phase Salid Phases

@ g2 dada [ 0LS dggd 230
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FEED

JSpecilicalinns| Flazh Optiohs ]

CSTR: VY Jix

CSTR LS 3 52l Gl 3 Vo Qs wl s sl

l

] E0 Optiohs

Subztream name: |J MIXED j Ref Temperature
State variables Composzition
|Tem|:|erature ﬂ |MD|E-F|DW ﬂ |kmu:n|fhr ﬂ
|23'S | ) j Component Yalue

PO 18712

FI -
| — J ATER 160
S —
Total flave: Mole =
| {lbmelhe ~|

L

www.mblastsavior.mihanblog.com

63 g2 dana 1 oS Al

Total: |178.712

(PO+H2P=>PG)

<=9,15e22 n=0 E=1556¢5 j/kmol -I'= kao2
Base method:wilson

Reactor

5‘5peciﬁcatiun3| ]G'Fiea-:til:uns] PSD ] Companent Attr,

Operating conditions

|I:uar ﬂ
|F =l

Prezsure |3

e

Temperature

Haldup
W alid phazes: |

S pecification type; |

Reactor

Y olurne: | |§|:um§ - |

| [T | |
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Reactor

JSpecificatinnsl JHeactiunsl FsDh | Component Attr. |

— Available reaction setz—

www.mblastsavior.blogfa.com

— Select reaction zets to be included in the model

2l

— Selected reaction stz ——

o
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#) Edit Reaction
Reaction Mo |J1 vI Reaction type: [ Kinetic j
—Reactantz — Products

Compohent Coefficient | Exponent Component Coefficient | Exponent
ATER -1 2 2] 1 0
FO -1 ] 3
*
www.mblastsavior.mihanblog.com
H> Cloze
etz pou zelect the reaction pe.

+f Staichiometry iiKinetic:l | ReaCtI on
[1) WATER + PO -> FG -l
Feacting phase: ILiquid "I
— Poweer Law kinetic expression
Kinetic factor=k(T /Tojn e [E/RIT/T-1/Ta]
k: 915E+22 Edit reactions
r: I}
155600000 (RN = |
Ta F ;I Solidz
[Ci] basis: b olarity ﬂ
31042 dada 1 pALIS gl 233
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(PFR L5581 )VA Js

L8 SG 2 (H2+toluene=>methane+benzene) sl s 3 o a6 (s
Loaddiall Joha g 10tf HiS) ) ylad 0,8 = o PFR
(5 psi JS JLis i) 2iL 06V 0 (sl 8 Jiad O e 4S (gm0 4 Jsh dsulas Gy gllas

—K* *
Specificati Flash O tFEED EQ Opti R_K CHZO A.5 Ctoluene
ecificationg| Flash Uphionz pions

peckicaiors | | | K=6.3e10%exp(-52000(cal/mol)/RT)
Substream name: |J MI<ED j Fief Temperature

State variables Composition Base meth Od Peng-ROB

|Temperature j |Mn:n|e-Fln:|w ﬂ |||:II'I'II:I|.-"|"IT ﬂ

|1 &Ly | 3 j Comparent YWalue

| Prossue ﬂ CH4 3020.801

|494 | -~ ﬂ BEMZEME 39.846

TOLUENE 62 Component
Hz 2043.077 .
Tatal flow: | Male j S [DTPHERAL T JSelection| Petroleum ] Moncorentional ] of Databarks ]
| | Ibrnolhr ﬂ Define components
Compaonent |0 Type Component name Farmula
| J CH4 Corventional  [METHAME CH4
0“\ EEMZEME Conventional  |BEMZEME CEHE
\0\00_)-0 TOLJEME Conventional  [TOLUEME C7Ha
‘ “\‘\‘(\3(\ H2 Conventional  HYDROGEM HZ2
Sa\l\o‘ ’ DIPHEMYL Conventional  |[DIPHEMNYL C12H10
e ¥
e
Tatal:  |5475.901
6 g dana 1 0 AS Al 234
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o Staichiormetry JKineticl I

|1) H2+ TOLUEME -> BENZENE + CH4 a

Reacting phase; I‘-.fapcur 'I

— Power Law kinetic expreszsion

Kinetic factor=k(T /Toj e {E/RI1/T-1/Ta]
k: 6.3E+10 Edit reactionz
r: I

52000 cal/mal |
Ta I F LI Solids
[Ci] basis: b clarity |

Reaction
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JSpecificatiunslJCaniguratiun ] JHeactiDns] Pressure ]

Reactor bype: |.f3.l:|ia|3atic reactor j

Operating cof Feactor with specified temperature

Mo additional Adiabatic reactar

Reactor with constant coolant temperature
Reactor with co-curent coolant

Reactor with counter-cument coolant

www.mblastsavior.mihanblog.com

Reactor

o Specifications ] o Corfiguration ] o Reactions JFressurel

Prezsure at reactar inlet

Process stream: | ||:|si -

| | [

Prezsure drop through reactaor
{+ Specify preszure drop

Process stream: ) psi -

| | [

(" Calculate pressure drop in uzer zubrouting

Reactor

63 g2 dana 1 oS Al

f Specifications JtunfiguratiunlJHeactions| Pressure |

Feactor dimenzsions

Length: 100 |t |
Diameter: |'| 0 |ft j
Walid phazes

Process stream: | j

| []

Reactor

o Specilications ] f Configuration JHeactiunsl Prezsure

Select reaction zefz] to be included in the model

Axailable reaction setz Selected reaction 2etz
; F-1

<4

www.mblastsavior.blogfa.com

Reactor
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o [ O e B

e DRRRRRR

Dezign specification expreszions

Design Spec

Setup
Components
Properties
Streams
Blocks
Reactions
Convergence

Flowsheeting Options
(] Design Spec
- Zx DS-1
o Input
[ Results

[ Calculakor
[ Transfer

o Define ¥'Spec |~'-ii"'v"ar_l,l ] Fortran ] Declarations

1nJ"'[ZIE:I‘inf:lml"SpEI: ] Y ary ] Fartran ] Declarations ]

Flowsheet variable|Definition
TOLZ bdole-Flove Stream=2 Substream=mMI=ED Component=TOLUEME

KT

www.mblastsavior.mihanblog.com

JDefine] JSpec Vary | Fartran ] Declarations

M anipulated warable M anipulated vanable limitz

Type: ElockWar Ll:lwer:|2|:|
Block name: lm Upper:|1I]EIEI

Y ariable: LEMGTH -

Spec: |T oLz
T arget; |E|EI.5
Talerance: |.EI'I

63 g2 dana 1 oS Al

Sertence:  |PARAM Repart labels
Lire 1: Line 2 Lire Lire 4

Step zize parameters

Step zize: |
Ii

M aximum step zize:

237
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a2 @ atreams Proceszs 5tream| ] ] ]
- (3] Blocks
-3 MBL Process stream profiles
Ef;:lilis Wig; |5ummar_l,l j Subztream: ||‘--1IKED
{] ED Yariahles Feactor  |Fressue Temperature | Molar wapor Hes!dence
Skream Resulks length fraction tirme
] Convergence - -
(] Flowsheeting Options — |F J il
] Results Summary § | 1193.59339 |1 0
Qg) 4 73336697 EREER 120710737 |1 0.00728537
§  |359673393 12143187 (1 000376227
@ - 43951005 Eke 1221 57407 1 000562572
N e
\@ 191934679 ke 122878437 (1 0.007 48540
§ 239915348 R 123584434 1 000933248
Jof —
CO{O 23730203 EM 1242 63881 (1 0017117028
\éb'  |33.5885658 ERUK 124905382 (1 0.07233921
§@ 383869357 ERN 12049871 |1 007481979
§ 431853027 EhEks 126035221 |1 001 BEZ260
 |47.9836697 [RE 12650954 (1 00718432833
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F2olindg0 )3 AJdleo Jouwgs yolgd Judxs
(Property Analysis)

T Ry

g;-:'“‘b-’é}b).) aJoleo .b.wy o M»Lzo L)OIP LJ"“’))-.’.
S aub molis &y Ylisebl Yl jue w0 ®

1Dy )ls

G2 93 Bl il (olos ¢
Residue sla izio pwy

(Bubble/Dew <PT PT PV siile) obya (olod Jul=s
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What Property Parameters Can
Aspen Plus Estimate?

Property Estimation m Aspen Plus can estimate many of the
property parameters required by physical property models,
including:

¢ Pure component thermodynamic and transport property model
parameters

¢ Binary parameters for the Wilson, NRTL, and UNIQUAC
activity coefficient models

54 dana [ 0ALS dngd 241
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2B 5399 wleMbl jobw bangs (yolgd (yres
(Property Estimation)

T Ry

WPIB wlus )5 plsd 9 SSaelins 90 )5 Sldwe Lo el (yress ©
(oleMbl SSL S Sgn9 PIL W) g0 )

1Dy )ls
oz g0 3 SLdwe s L
Sl sldaw sla el ¢

(Wilson,NRTL,UNIQUAC)(w¥slse jl (pas) (535293 wxal o
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2B 5399 leMbl jobw bungs (olgd (yres
(aslsl) (Property Estimation)

02192 ()3 Sl ye HLS )90 IleMbl -y yiogo
SIS Sale
NBP Lo Gbos slos

al)zerazag)bixé‘l.ob

REICHENBERG b5, L MW,TC,PC & Structure jl oslaiwl b ai ) 9w 5 dumwlzo
JOBACK s L Structure jl oslaiwl by b o adods - yaesxs

MANI sy LTC,PC & PV Jl oslasuwl b Gyben alads ¢ yress
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Required Information for Parameter
Estimation

The minimum information required for parameter estimation is:
e Normal boiling point temperature (TB)
* Molecular weight (MW)

* Molecular structure, preferably entered using the General
method

Property Estimation uses normal boiling point and molecular
weight to estimate many parameters. You can greatly reduce the
propagation of errors in estimating other parameters by using the
experimental value of TB. If you do not supply TB and MW but
you enter the general molecular structure, Property Estimation can
estimate TB and MW.

To obtain the best possible estimates for all parameters. enter all
the experimental data that 1s available.

63 g2 dana 1 oS Al 244
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2B 5399 wleMbl jobw bangs (plgd (yres
(aslsl) (Property Estimation)

I3l 05 Bl S99 JUBLw iy a5 S35
General ybs) —
Functional Group ybs) —
eSSl 5 390 B yiel il OIS st
0alls Slge olos cpresks
Lod &y dlunly olgd (yross

3229 b (yrexi
SRl )T (L 0318 b (yrosts Zalis dumsliio
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Property Names and Estimation Methods for Pure Component Constants

Description Parameter
Molecular weight MW
Normal bothng pomt TB
Critical temperature IC
Crifical pressure PC

Crifical volume v

Crifical compressibility factor ZC
Standard heat of formation DHFORM

Standard Gibbs free energy of DGFORM
formation

Method

FORMULA
JOBACK

OGATA-TSUCHIDA

GANI
MANT
JOBACK
LYDERSEN
FEDORS
AMBROSE
SIMPLE
GANI

MANT
JOBACK
LYDERSEN
AMBROSE
GANI
JOBACK
LYDERSEN
AMBROSE
RIEDEL
FEDORS
GANI
DEFINITION

BENSON
JOBACK
BENSONRS
GANI
JOBACK
BENSON
GANI

Information Required T

Structure

Structure
Structure
Structure
TC, PC, Vapor pressure data

Structure, TB

Structure, TB

Structure

Structure, TB

MW.TB

Structure

TC, PC, Vapor pressure data

Structure
Structure, MW
Structure, MW
Structure

Structure
Structure
Structure
TB, TC. PC
Structure
Structure

TC.PC.VC
Structure
Structure
Structure
Structure
Structure

Structure
Structure

www.DownloadSoftware.iR
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Standard Gibbs free energy of DGFORM JOBACK
formation BENSON
GANI
Acentric factor OMEGA DEFINITION
LEE-KESLER
Solubility parameter DELTA DEFINITION
UNIQUACR UNIQUACR BONDI
UNIQUACQ UNIQUAC Q BONDI
Parachor PARC PARACHOR
Solid enthalpy of formation at DHSFRM MOSTAFA
25C
Solid Gibbs energy of DGSFRM MOSTAFA
formation at 25 C
Aqueous mfimte dilution DGAQHG AQU-DATA
Gibbs energy of formation for THERMO
the Helgeson model AQU-EST1
AQU-EST2
Aqueous mfimte dilution DHAQHG AQU-DATA
enthalpy of formation for the THERMO
Helgeson model AQU-EST1
AQU-EST2
Entropy at 25 C for the 25HG AQU-DATA
Helgeson model THERMO
AQU-EST1
AQU-EST2
Helgeson OMEGA heat OMEGHG  HELGESON

91 3¢ 2aaa ; 0ai capacity coefficient

www.DownloadSoftware.iR

Structure
Structure
Structure

TC,PC.PL

IB, TC PC

TB. TC,PC, DHVL, VL
Structure

Structure

Structure

Structure

Structure

DGAQFM
DGAQEM. $025C
DGAQFM

$025C

DGAQFM
DGAQFM, §025C
DGAQFM

$025C

$025C

DGAQFM, DHAQFM
DGAQFM

DHAQFM

$25HG. CHARGE

247


http://www.downloadsoftware.ir/

L BY FIEVE Wy KT

Description

Ideal gas heat capacity

Vapor pressure

Enthalpy of vaporization

Liquid molar volume

Liquid viscosity

Vapor viscosity
Liquid thermal conductrvity

Vapor thermal conductvity
Surtace tension

Property Names and Estimation Methods for Temperature-Dependent

Properties
Parameter Method

CPIG DATA
BENSON
JOBACK
BENSONRS

PL DATA
RIEDEL
LI-MA
MANI
DATA
DEFINITION
VETERE
GANI
DUCROS
LI-MA
VL DATA

DHVL

GUNN-YAMADA

LEBAS
MUL DATA

ORRICK-ERBAR

LETSOU-STIEL
MUV DATA

REICHENBERG

KL DATA
SATO-RIEDEL

KV DATA

SIGMA DATA
BROCK-BIRD

MCLEOD-SUGDEN

Information Required t

Ideal gas heat capacity dafa
Structure

Structure

Structure

Vapor pressure data

TB. TC.PC

Structure, TB

TC, PC, Vapor pressure data

Heat of vaporization data
TC,PC PL

MW, TB

Structure

Structure

Structure, TB

Liquid molar volume data
TC, PC, OMEGA

Structure

Liquid viscosity data
Structure, MW, VL, TC, PC
MW, TC, PC, OMEGA
Vapor viscosity data
Structure, MW, TC, PC

Liquid thermal conductivity data
MW, TB, TC

Vapor thermal conductivity data

Surface tension data
TB. TC PC
TB, TC. PC, VL, PARC

www.DownloadSoftware.iR
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Description

Solid heat capacity
Helgeson C heat capacity

coefficient

Liquid heat capacity

63 g2 dana 1 oS Al

Parameter
CPS

CHGPAR

CPL

Method
DATA
MOSTATFA
HG-AQU
HG-CRIS

HG-EST

DATA
RUZICKA

Information Required

Solid heat capacity data
Structure

OMEGHG. CPAQO
OMEGHG, 525HG, CHARGE,
IONTYP

OMEGHG. S25HG

Liquid heat capacity data
Structure

In Flowsheet, Property Analysis, Properties PLUS, or Data
Regression runs, Aspen Plus estimates missing binary parameters
only if you request them on the Properties Estimation Input Binary
sheet. If infinite dilution activity coefficients are estimated or
supplied on the Properties Data Mixture form at only one
temperature, then the parameters i brackets [ | are set to zero.

249
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Description

Wilson parameters

NRTL parameters

UNIQUAC parameters

63 g2 dana 1 oS Al

Property Names and Estimation Methods for Binary Parameters

Parameter

WILSON/?2
[WILSON/1]

NRTL/?
[NRTL/1]

UNIQ/2
[UNIQ/1]

Method

DATA
UNIFAC
UNIE-LL
UNIE-LBY
UNIE- DMD
UNIE-R4

DATA
UNIFAC
UNIE-LL
UNIE-LBY
UNIE- DMD
UNIE-R4

DATA
UNIFAC
UNIE-LL
UNIE-LBY
UNIE- DMD
UNIE-R4

Information Required

Data

Structure
Structure
Structure
Structure
Structure

Data

Structure
Structure
Structure
Structure
Structure

Data

Structure, GMUQE. GMUQQ
Structure, GMUQE. GMUQQ
Structure, GMUQE, GMUQQ
Structure, GMUQE, GMUQQ
Structure, GMUQE. GMUQQ
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Defining Molecular Structure Using
the General Method

When you use the general method to describe the atoms and bonds
in a compound, Aspen Plus automatically generates the required
functional groups for the estimation methods used in a particular
rumn,

To use the general method:
1 Sketch the structure of the molecule on paper.

2 Assign a number to each atom. omitting hydrogen. The
numbers must be consecutive, starting from 1.

L

From the Data menu, click Properties.

4 In the left pane of the Data Browser, click Molecular Structure.

n

From the Molecular Structure Object Manager., select a
component ID for which you want to specify the molecular
structure. then click Edit,

In this field Enter

Number Unique number identifying an atom n the molecule.
This should be the atom number that you assigned in
your preliminary drawing.

Type Atom type (for example, carbon or oxygen)

Bond type Type of bond that connects a pair of atoms (for
example, smgle or double)
334 daaa - oaiiS 4gs  Atom numbers and atom types appear on the correspondence 251
list at the bottom of the form.
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Special Bond Type Description

Benzene ring Benzene ring

Sat. S-member ring  Saturated S-member ring
Sat. 6-member ring  Saturated 6-member ring
Sat. 7-member ring  Saturated 7-member ring

Sat. hydrocarbon chain Saturated hydrocarbon chain

When you use these special bond types, the atom numbers
assigned to the members of the carbon ring or carbon chain must

be consecutive.
Y4 JBa

Example of Defining Define the molecular structure of 1sobutyl alcohol (C4H100) using
Molecular Structure the general method.
Using the General

Method CHS\
-

Assign a number to each atom, omitting hydrogen.
63 g2 dana 1 oS Al 252
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vGeneral| Functional Group | Furrula'

www.mblastsavior.mihanblog.com

~ Define molecule by its connectivity
Alom 1 Alom 2 |
Mumber [ Type | Number|  Type Bond type
1 C 2 C Single bond i{
2 C 3 C Single bond
2 C 4 C Single bond
4 C 9 0 Single bond v
— Abom number - atom type conespondence
_I Atom number 1 2 3 4 5
[ Atom type C C C C 0

$3) 3¢ dana 7 0ALIS dged
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Defining Molecular Structure Using
Method-Specific Functional Groups

Use the Properties Molecular Structure Functional Group sheet to
enter method-specific functional groups. For each
group-contribution method, specify:

» Functional groups

* Number of times each group occurs in the compound

31 3¢ dana ; oALIS Aggs 254
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Example of Defining The structure of isobutyl alcohol is defined using the Lydersen
Molecular Structure method. The Lydersen functional groups are -CH3, >CH2, >CH-,
Using Method-Specific  apd -OH. The corresponding group numbers are 100, 101, 102, and

L% Ve o

/

Functional Groups 121. respectively.

CH—CH;—OH

@ g 255
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ldentifying Parameters to be Estimated

LY NIV Wy N

Option
Do not estimate any
parameters

Estimate all missing
parameters

Estimate only the
selected parameters

Estimates

Nothing. This 1s the default.

All missing required parameters and any

parameters you request on the Pure Component.

T-Dependent. Binary, and UNIFAC Group
sheets

Only the types of parameters you specify on the
Setup sheet. Specific estimations must be
specified on the sheets 1dentified by your
parameter types selection on this sheet.

The Estimate All Missing Parameters option 1s strongly
recommended unless you:

¢ Know exactly what parameters are missing and want to
estimate only those parameters

e Want to evaluate the estimation methods only for certamn

parameters

v

www.DownloadSoftware.iR
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Form What is Specified

Pure Component Parameter names and estimation methods for
pure component constants

T-Dependent Parameter names and estimation methods for
temperature-dependent parameters

Binary Parameter names and estimation methods for
binary parameters

UNIFAC Group Parameter names for UNIFAC group
parameters

When using Property Estimation in Flowsheet, Property Analysis,
Data Regression, or Properties Plus run types, if you manually
request the estimation of specific parameters using the sheets i the
table above, these estimated values are used preferentially over any
values available 1n a databank or on a Properties Parameters form.

You can specify more than one estimation method for a parameter.
This allows you to compare the estimates predicted by different
methods.

When you specify multiple estimation methods for a parameter
required m a Flowsheet, Property Analysis, Data Regression, or
Properties Plus run type, the simulation uses the value estimated by
the first estimation method selected.

www.DownloadSoftware.iR
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Y\ Ja
Property Estimation

Lydersen glgbg) b TC (yaoxi 9 JSI Jaigeg sl Jggo LA Lw by ye5 °
Ambrose g Joback

Aol sl JLrs JLind yuos

Y. °C 1 ps _
MyS Slwaa 3V G
3. °C 184 ps
1) wleMbol b
40 °C 36 ps R -
50 °C 7 ps

T+oC 2 C2HE-C3HB (slps WilSON2 s 329 s ialyly cpracs *

@ g2 dada [ 0LS dggd 258
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Example for Estimating ~ This estimation problem is set up to evaluate the accuracy of three

Critical Temperature methods (Joback, Lydersen, and Ambrose) for estimating TC for
isobutyl alcohol:
v Setup v Pure l:ﬂlll]l]l'ﬂﬂll [ Ependent | Hifiaf) | Ll H P B e |
Parameter. |v TC Yl www.mblastsavior.blogfa.com

- Companents and estimation methods
Methad Method Methad

{J0BACK [aMeROSE

Companent

[LDERSEN

www.mblastsavior.mihanblog.com
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$3) 3¢ dana 7 0ALIS dged

JEIuhall Dezcription |J.-'-‘-.n:n:|:|unting| Diagnoztics |

Title:

Input data:

Output resulks:

— Uitz of meazurement

EMG
EMG

— [alobal zettings

- Bun type:

- [nput mode:
Strearn class:
Flow baszis:

Ambient pressure;
Ambient temp.;

Walid phazes:

Froperty E ztimation ;Ih

Steady-State ;I
CONYEN =
Mole ;I
1469595 [psi =]
50 F =

Ei

[7 Use free water calculations

www.DownloadSoftware.iR
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When you select Then Aspen Plus

DATA 1n the Method field Uses the experimental data you enter on
the Properties Data Pure-Comp form to
determine the correlation parameters by
regression

DATA in the Method field, and Uses only the experimental data within

Upper Temp. and Lower Temp. the temperature ranges you specify

A method other than DATA  Uses the specified method to estimate
the property over a range of

temperatures (Upper Temp. and Lower
Temp.). Aspen Plus determines the
correlation parameters that best fit the
estimated data

A method other than DATA and Combines the experimental data you
you check the Use Data check enter on the Properties Data Pure-Comp
box form with the estimated values using the

63 g2 dana 1 oS Al

method you specified to determine the
best correlation parameters

If you combine the experimental data and estimated values (by
selecting the Use Data check box). you can assign a weight to
the experimental data in the Weight field. The weight 1s
relative to 1.0 for estimated values.

www.DownloadSoftware.iR

261


http://www.downloadsoftware.ir/

Property Estimation Jue dia »53

0
CH,
v .
[ ° NN J
HO.
chMo ° s S ", .---'GH
0 .l
| éﬁlw S CH,OH
CH, CH,
Acetyltri-n-butyl Citrate N-butyl deoxynojirimycin
G104 Jada 1 o AUS A 262
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-] Setup

-I-{¥] Components

#®) Specifications

() Light-End Properties
[ Henry Comps

() UMIFAC Groups
1 Palymers

= Properties

M Property Methods
Estimation

& Input

& Compare
Molecular Skructure

Parameters

-

iﬁ Data
R
3

+

+

B

Advanced

+
[ Flowsheeting Options
+ -] Setup

M Components

&) Specifications
(" Light-End Properties
] Henry Comps
O UNIFAC Groups
Paolymers
= Properties
(¥ Property Methods
Estirnakion
& Input
& Compare
Maolecular Skructure
Parameters

=l

=)
—-{¥] Data

|

+
LrC
| 1
o

+

B

+

& D-1
Advanced
+{] Flowshesting Cptions
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Jﬁetuplﬂ

Categony: |F|:|
|CaH100

Component;

Corgtant kemperature or pressure

| | [
| | [

Froperty:

www.mblastsavior.blogfa.com
JSetup vData I-
Experimental data
TEMPERATURE | PL
Usage F ~|||psi |
P (01 14

20 1
a0 184
40 e
all T
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When you Aspen Plus estimates

Enter no temperature value, or  Only the second element of the
enter only one temperature parameter (for example, WILSON/2 for

value Wilson)
Enter more than one Elements one and two of the parameter
temperature value (for example, WILSON/1, WILSON/2)

9 To request estimation of additional binary parameters, select a
different parameter in the Parameter list box, and repeat steps

6.7 and 8.

Example for Estimating  Estimate Wilson binary parameters from infimte-dilution activity
Binary Parameters coefficients generated by UNIFAC. Estimate the mfinite-dilution
actrvity coefficients at 30 and 40°C for component pair C1-C2; and
at 30°C for component pair C2-C3_ For C1-C2, the WILSON/1
and WILSON/2 biary parameters are estimated because two
temperatures are requested. For C2-C3, only the WILSON/2
parameter 1s estimated because only one temperature 1s requested.

-./Setup' Pure Companent | T-Dependent -/Binaryl UMIFAL Group |

Parameter; ﬂWILSDN jj Hew | Delete |

Method; J LMIFAC | |

— Compaonents and estimation methads

Companent | Component | Temp. Temp.
1 02 a0 an

C2 e 30
KN I

www.mblastsavior.mihanblog.com
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Comparing Estimated Use the Properties Estimation Compare form to compare estimated

Parameters to
Experimental Data

63 g2 dana 1 oS Al

parameters to experimental data. You can also compare the

estimated values of components to results for other components.

This feature can help you select the best method for estimating
parameters for a nondatabank component when only limited
experimental data is available.

To evaluate the accuracy of estimation methods used for a

parameter and to select the best methods for estimating parameters

for a nondatabank component:

1 Identify databank components that are similar to the
nondatabank component in terms of molecular structure or
functional groups.

2 Request parameter estimation for these databank components

using all methods available on the Estimation Input form.

3 Use the Estimation Compare form to compare the estimated

narameters to the exnerimental data.

From the comparison you can determine the best method for each
parameter. The best methods for the databank components should

also be best for the nondatabank component.

To compare estimated parameters to experimental data:
1 From the Data menu, click Properties

2 Inthe left pane of the Data Browser Menu, double-click the
Estimation subfolder.

3 Select the Compare form.

4 On the Compare Setup sheet, use the Components and

UNIFAC Group IDs list boxes to enter components or groups

to be compared with experimental data.
www.DownloadSoftware.iR
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Saving Estimation
Results Automatically

Not Saving
Estimation Results
Automatically

63 g2 dana 1 oS Al

If you estimate parameters, by default the results are automatically
written to Properties Parameters input forms.

This means that when you are satisfied with your estimation
results, you can turn off Property Estimation because the estimated
parameters have been preserved on the Parameters forms for use in
subseauent simulation runs.

To turn off Property Estimation:

¢ On the Setup sheet of the Properties Estimation Input form,
check Do Not Estimate Any Parameters.

If you do not want the estimation results to be written to the
Parameters forms automatically:

1 From the Tools menu, click Options.
2 Click the Component Data tab.

3 Clear the Copy Regression and Estimation Results onto
Parameters Forms checkbox.

www.DownloadSoftware.iR
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YY JGa
Property Estimation Juw

b s jaotie NRTL Jdwo b 9 (8Bl )T wuleMbl jl oslaswl b
(1atm :)lind) .aw 3e (yaesxs SIGPDS gy L 1)y Jgilio

T c
200 K 27.1 N/m
250 K 25.1 N/m
300 K 22.1 N/m
350 K 17.9 N/m
63042 2ada 1 0ALIS Ayl 269
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-3 Setup JEIuhallJDescriptiDn]J.-’-‘-.u:u:u:uunting Diagrostics
&) Specifications
&) simulation Options
&) stream Class Title: |
Substreamns . )
0 ) [Ihits af measurement [alabal zettings
] Units-Sets
G Cuskom Uniks Input data: EMG - Fun type: n
@ Report Options Qutput results; |ENG - Input rode; | j
+--[g] ‘Components
+--g] Properties | J
-] PReactions Flows basis: | ﬂ
+--7] Flowshesting Options Ambient pressure: | |psi j
+--(I7 FResults Summary | | J
Yalid phaszes: | j
[ Usze free water calculations
JGlobal| Flowsheet Sections ] Referenced ]
J'Selection| Petroleumn Monconventional ] of Databanks Property methads & models Property method: |MRTL -

Process type:

Define components

Baze method: b odify property models

Caompaonent D Type Component hare Farrnula : :
Henmy compaonents: - |

FMETHAMOL Corventional  METHAMOL CH40 :I
V] Fetroleurn calculation options 3
Free-water method: -
Wiater zolubility; - 3
Electralyte calculation options l—_|
Chernizty [0 -
- [
v
63 g2 dana 1 oS Al 270

www.DownloadSoftware.iR



http://www.downloadsoftware.ir/

3 Setup _
E Components Object manager
= |gg] Properties M amne Tupe Statuz
®) specifications
+--(3] Property Methods
+--(7] Estimation
+-(7] Malecular Structure &
+(] Parameters (,O
{Zn Data O
> ) Q 2 N
G Regression Q Create new ID
[ Analysis ‘§
+-(¥] Prop-Sets -
+(] Advanced \.& By 12
) .O
[ Reactions R\ |D-1
[ Flowsheeting Cptions (0‘27'
C3 Results Summary ‘Z)é\ Select type:
A
S | =]
Y MI<TRE
D PURE-COMP
@ | (I | ancel |
+-(M] Setup o Setup ¥'Data _
JSetup l_ ] + -] Components
—I-{4] Properties Esperimental data
Category: | >| Propety:  [SIGL  ~ % Speciﬁca“'mh ; TEMPERATURE | SIGL
+ Property Methods
Comparent; |I'-1ETH.-’-'-.NEIL ﬂ +-C] Estimation Uszage K ﬂ |N£m j
Caonstant temperature or pressune +(7] Malecular Struckure Std-Dev 0.1 1
+ Parameters
T emperature; | |F ﬂ - % Data Data 200 271
Pressure: | sl = @ D1 Data . -
%] Regression Data 300 221
1 Analysis Data 350 1739
+-(¥] Prop-Sets
+-771  Advanced g [
6 g dana 1 0 AS Al 271
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ol

Setup
Components
Properties

%) Specifications
+-(] Property Methods
+--(C7] Estimation
+--7] Molecular Structure
+--((7] Parameters
+ -] Data
-] Regressian

-& R-1

o Input
[ Resuls
Analysis

L}

Prom-Saks

63 g2 dana 1 oS Al

Property optionz

Method: MNRTL

Henry components: |

Chermistry [D: |

v LUze tue components

Calculation type
{* Reagreszsion

" Ewvaluation

JSetup G’F‘arameters] Hepn:nrt] Zlaarithm ] Diagnostics ] Generic property

www.DownloadSoftware.iR

Data set Wweight Consistency | Reject data | Test method | Area tolerance # Foirt tolerance
-1 1 | Perform test || Feject 10
¥ [ Perform test | Reject
E Setup JSetup JPﬂlﬂmEtETB’ht] Algarthm ] Diagnostics ]
¥ Components
- {3] Propetties Pararneters to be regreszed
&) spedfications
+ (] Property Methods Type |F'arameter j | j
+--(C7] Estimation
M ame/E lement 2
+--C7] Molecular Structure SME/EEmEn |S|GD|P j | j
+--C7] Parameters Comporent or |METH-":"-ND|- ﬂ | ﬂ
o & ox o | = -
-] Regression | J |
-
S R
& Input | | | bl |
[] Results Uzage
£ Analysis Initial value
+ Prop-Sets
A P Lower bound
+--] Advanced
] Reactions |pper baund
[ Flowshesting Options S ale Fackar
B Flemolbe Sieaes men
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+- (3] Components
- (3] Properties
-] Regression
-G Rl
Results
-] Results Summary

Fun Stakus

63 g2 dana 1 oS Al

FParameterz

D ata zet:

Summary of regreszion results

Residusl  Profiles | (il

www.mblastsavior.mihanblog.com

] Sum of Sguares ]

l

www.DownloadSoftware.iR

ExP WAL EST ¥al ExFP WAL EST WAL ExP WAL EST Wal
TEMP TEMP FRES PRES SIGRA SIGMA
-39.67 -39.67002 1 1 27100 4355778
-9.663336 -9.670018 1 1 25100 4343489
80.33 50.32333 1 1 22100 43.134
170.33 170.3298 1 1 17300 4241
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Al Jia
Property Estimation Jua

Example of Reqressing For an ethanol-ethyl acetate system. the following vapor liquid

Vapor Liquid Equilibrium equilibrium data are available.
Data for Ethanol and

Ethyl-Acetate 400 and 70C data of Martl, Collect. Czech. Chem. Commun. 37,266
(1972) :
T=400 T=700
P MMHG X ETOAC Y ETOAC P MMHG I ETOAC ¥ ETOAC
136,500 0.00800 0.02200 48,500 0.00650 0,01750
150,900 ©.04400 0.14400 559,400 0.01800 0.04&800
162,100 ©0.08400 0.22700 633,600 0.13100 0.23700
183,000 ©O.18700 0.237000 e6d ., 600 0.21000 0.32100
191.900 ©0.24200 0.42800 80,400 0.26300 0.3&6700
129,700 0,.32000 0.42400 TOA,800  0.,328700 0.45400
208,300 0.45400 0.58000 T10.000  0.45200 0.49300
210,200 0.49500 0.57400 T12.200  0.48200 0,.851700
211.800 0.55200 0.80700 T11.200 0.&62500 0,59700
212,200 0.663200 0.66400 TO&.400  0.69100 0.64100
212,100 0.74%00 0.71&00 527,800  0,75500 0.88100
204,500 0,88500 0.82900 BT0.200  0,82200 0.74700
200,600 0.92000 0.87100 651.600 0.90300 0.83900
195,300 0.926000 0.92800 635,400 0.93200 0.88800
61h.600 0.97500 0.94800

Atmospheric data of Ortega J. and Pena J.A., J. Chem. Eng. Data

54 dana [ 0ALS dngd 274
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JSetupl ¥ Data | v Canstraints |

Categaony: II—‘«II

—Awvailable compa

— Components in mixture

[

Data type:

TR hd

hiemks ——

NENN

— Selected companents—

ETHANOL
ETOAC

— Constant kernperature or pressure

Composition bazis

Tlemperature;

C

i

Fressue;

rrnH g j

I tole fraction j

v Setup vData |¢ Constrairts

Data type: ITF‘XY

Generate data...
— Experimental data
TEMPERATURE [PRESSURE b
Usage [ = |{rmHg =|[eTosc
0.1 01% 01% ﬂ
40.0 136.60 [0ED
40.0 158090 0440
40.0 16310 0840
40.0 1830

1870 -
}

63 g2 dana 1 oS Al
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— Property options
Method:
Henry components:

Chermiztry [D:

WILSON

WV Lze tue components

v Setup | F'arameters' Report | Algorithrn | Diagnostics | Genenc Property

— Calculation type——
{* Fegession

™ Evaluation

| Diata set weight Consistency  Reject data Testmethod  Area tolerance %
|1.f|_|-:1 1 ¥ Performtest | T Reieet [Aca oo |10
WLEZ 1 [v Perform test | [~ Reject f4eateat: |10
WLE3 1 [ Petformtest | [ Rejgct 20 teas |10
¥ [ Performtest | [~ Reject
* 3]

www.mblastsavior.blogfa.com
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v Setup U"'Falametersl Repart | Algorithm | Diagnostics | Genenc Property |
www.mblastsavior.blogfa.com

— Parameters to be regrezzed

Type Binary parametej Binary parametej Binany parametej Binary parametej
Mame/Element [wLSON =1 [wiLSON =1 [wiLsoN =]|2  [wiLson x)|2
Comporent/ [ETOsC  =][ETH&NOL  x][ETOAC  =J|ETHaNOL =]
Graup ETHANOL = [ETOAC wl[ETHamOL  =J|ETOAC M
El El [ E
El el [ El

Usage u Reqress Regress Regres: Reqress
Imitial walue 1,133 0,585 H39.0189 -398.8171
p | Lower bound
Upper bound
Scale factor |1 1 1 1
1 D
631 )62 dana [ 2LS Ay 278
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Fiopeily ophonz

I ethod;

Hem compohienis:
Chegrizzy IC:

HRTL

5
=
5

¥ Use lue comparerts

Cakculzhon bpe
= Aequesin

r~

Evalixion

n-"sanpln-"Faamlen:] Figpatt | ;i.lgmilh'n] Diagnoslics | Geneiic Pogerly |

| [aka st | "ol Congslency  Reectdaia Testmethod  Aies b:larancafﬁ
JLET ' v Falloim ezl | Rejeet |00t |10
WLE2 v Faibom bast | Baiget | o= b= 10
YLED [ Febom besl | RAmjpes |2z e |10
] [ Pelom b=zl [T A=pect
A H

# SeLp H‘FaMrgl Rizpatt | ﬁ.lg:uilh‘n] Diagnoslics | Gieneiic Piogerly |

Faarele: o be morere=d

www.mblastsavior.mihanblog.com

|
Tue Binary mlmfc;AEh-:rp mlmfc;AEh-:rp mlmfc;AEh-:rp |:-:||-:m:h:j
Hemeeenent[WATL =1 [WATC =1 [WArL = WAL =
Copenents [eroa <f[ethenol =l[eroec ZEtheol
Blop ETHeMOL  w[ermes wl[ETHeMoL x[EToes 7]
| | | H
| | | B
Ueage Regess Regess Regess Regess
inielvabie [0.2431 ERGE 252 5 624 4230
g | Lomer baund
U pper bound
Seakfacioe |1 1 1 1
I 2]
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Data Regression Run Selection

— Select regressions to rin and their arder

HE|
www.mblastsavior.blogfa.com

— D't run —FRun
¥ RB-1
— R-2
33 R-3 ﬂ
- 3
{4
a. LCancel

Parametersl Conzistency tests | Rezidual | Prafiles | Carrelation | Sur of Squares | Evaluatinilb

§ Examine the results on the Regression Results form.

Use the Regression Results Parameters sheet to examine the
final parameter values

— Reareszed parameters

Farameter Component | Component | Walue [S] units] | Standard deviation

p [WILSONA ETOAC ETHANOL -0. 4530326 0.32191817

ILSOMA ETHANOL ETOAL 1.63151004 0. 31EE7R56

ILSOM /2 ETOAC ETHAMOL -40.9756 104 E74273

ILSOM 2 ETHAMNOL ETOAC -£33. 44695 103.540273
0= ol

www.mblastsavior.blogfa.com

DRS COMVYERGED IN BITERATIONS

Property method; IWILSEIN [WILSOM / IDEAL GAS)
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Corelation  Sum of Squares | Evaluation

Evira Framerty | ﬂL

— Regression results summary

Objective function: bl MUM-LIKELIHOOD
Algarithm: ME'W BRITT-LLECKE
Initialization method: DEMING

W eighted sum of squares: 22772 4515

Residual root mean square erar. | 16.4651332

Use the Regression Results Consistency Tests sheet to examine
the results of thermodynamic consistency tests. All data groups
passed the Redlich Kister area test.

Use the Regression Results Residual sheet to examme the
residual for the fit of pressure, temperature, and composition.

Rezidual | Friofiles | Conrelation | Sum of Squares | Evalation | Extra Eroperty | 1|h

< JwE o] [reme is[c
I I I I Deviations |
— Residual for property
Ewpermental | Regressed Std. Dey. Difference #Difference
1 40 400233265 |01 0023326584 |005E31E36 ﬂ
2 {0 398036933 |01 01913007 04782518
3 [0 402140118 |0 021401718 05350295
4 [0 40.2335843 |01 023858433  |059R4E082
] 401241732 |01 012417915 031044788
E [0 401735358 01 017853682 044633954 ﬂ

63 g2 dana 1 oS Al
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Fressure mmHg

yesidual va. Propaty - Plot

Residual vz Prapery

i WLET -1 |

as

&

1]

IUE

Fesidual pressure, MdHG
S
o
P i
o
e

158

T,

S

130 140 150 160 170 160 190 200 210 220
Expenmental pressure, MiHG

Tou can also plot the residual of other vanables.

It 15 most nsefill to compare experimental data with caleulated
results. From the Plot memn, use the Plot Wizard to generate a

P-xy plot for the first data group.

= P-xy af ETHANOL ETOAL - Plot

Petty of ETHAMOL ETOAC

EEII:I

EEIII:I

A A A A A A A I |
0D 01 02 0% 04 05 OB OF OB o0& 1
Mole fraction ETHARNOL

www.DownloadSoftware.iR
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Atmospheric data of Ortega J. and Pena J.A., J. Chem. Eng. Data

31,
T ¢
78,
77.
77.
76.
76.
76.
76.
76.
75.
75.
75.
75.
75.
74 .
74,
74 .
74,
74,
74,
74,
71,
73,
71,
73,
72,
72,
72,
72,
71.
71.

339 (1986} :

¥ EToAC
450 0.00000
400 0.02480
200 0.03080
BOOG 0.04680
a0o 0.05350
400 0.06150
200 0.06910
100 0.07340
800 0.08480
a0o 0.10050
400 0.10230
100 0.12160
noa 0.12310
8OO 0.14370
700 0.14680
OO 0.16060
300 0.16880
200 2.17410
100 0.173260
oo 0.19320
BOOG 0.20980
700 0.21880
300 0.24370
oo 0.27860
700 0.30860
400 0.33770
300 0.35540
oo 0.40150
850 0.41840
200 0.42440

www.DownloadSoftware.iR
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ETOAC

L00000
05770
07060
.10070
.11140
12450
.12810
.14470
16330
18680
.19710
.21380
L22340
L24020
.24470
.26200
27120
L2T7800
28360
20360
.31430
L32340
.35170
L37810
40020
42210
432310
46110
465910
47300

T C
71.
71.
71.
71.
71.
71.
71.
71.
T2,
T2,
T2,
T2,
T2,
73.
T3,
73.
T3,
73,
T4,
74,
T4,
75,
TE.
75,
TE.
76,
76,
76,
77,

B&0
aoao
750
700
700
750
aoao
800
oo
100
300
500
aoao
000
200
500
700
800
100
300
700
100
300
500
700
oo
200
400
150

[ s T e N e Y e N e Y e Y e Y e Y e Y e Y s o Y o O O e T e T e R e Y e Y e Y e e e o o R -

ETCAC

44700
46510
LATEED
.51000
LB6E90
59850
62110
64250
LG6850
68540
71820
L74510
L7870
L79730
.81540
L83880
LB50320
86340
LB87800
L8910
.91540
23870
. 94450
.25260
96340
27480
.98430
.290320
L0000

| o T s R o TN o N o N e o O e I T e N o O e o Y o o Y e O o Y o Y e o Y o o Y o o I 4

ETOAC

.48700
.49340
49850
.510%0
53120
54520
L56520
.58310
.60400
616590
64750
L67250
. 70200
.72270
. 744590
L78610
17730
. 79140
80740
.82160
85040
87980
.891%0
.20380
.22080
.23480
.95260
L26860
00000
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Assay Data Analysis and Pseudocenmponent Systiem
(ADA/PCS)
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The minimum assay data consists of a distillation
curve and a bulk gravity value.

You can enter any number of petroleum property
curves, such as:

 Sulfur content
* Metal content
* Freeze point
* Octane numbers

6 g dana 1 0 AS Al 285
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Oil Manager

To enter the Oil Characterization

environment, at least one fluid package must exist in the
case.Hypothetical (pseudo) components must be
compatible with the property method being used by the
fluid package.

@ g2 dada [ 0LS dggd 286
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Oil Manager

The OIl Characterization environment provides a
location where the characteristics of a petroleum
fluid can be represented by using discrete
hypothetical components. Physical, critical,
thermodynamic and transport properties are
determined for each hypothetical component

using correlations that you select. The fully defined
hypocomponent can then be installed in a
stream and used in any flowsheet.

54 dana [ 0ALS dngd 287
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True Boiling Point {TBF) Analusis

A TBP analysis is performed using a multi-stage batch fractionation
apparatus operated at relatively high reflux ratios (15 - 100 theoretical
stages with reflux ratios of 5 to 1 or greater). TBP distillations conducted
at either atmospheric or vacuum conditions are accepted by the
characterization procedure.

The petroleum fluid's bubble point is a multi-component equilibrium
condition such that there is an incipient vapour phase forming. This
would, in effect, be a single-stage of fractionation as opposed to the
highly refluxed operation of a TBP analysis.

HoTM D86 and 01160 Disfillations

ASTM D86 and D1160 distillations also employ batch fractionation
apparatus, but they are conducted using non-refluxed Engler flasks. Two
standard ASTM distillations are supported: ASTM-D86, used for light to
medium petroleum fluids, and ASTM-D1160, carried out at varying
vacuum conditions and used for heavier petroleum fluids. For ASTM

D86 distillation, HYSYS can correct for barometric pressure or cracking

www.DownloadSoftware.iR
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L BY FIKVE Wy T

ol 02887

ASTM D2887 is a simulated distillation curve generated from

chromatographic data. The resulting boiling point curve is reported on a
weight percent basis.

Equilibrium Flash Vaporization

An EFV curve is generated by a series of experiments conducted at
constant pressure (1 atm). The results relate the temperature versus
volume percent of liquid distilled, where the total vapour is in
equilibrium with the unvaporized liquid.

Chromatographic Analusis

A Chromatographic analysis is a simulated distillation performed by
passing a small amount of totally vaporized sample through a packed
gas chromatograph column. The relative amounts of the sample that
appear in each standard "chromatographic” hydrocarbon group

(paraffinic, aromatic and naphthaline groups, ranging from C6 to C30)
are then detected and reported.

www.DownloadSoftware.iR
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The Watson (UOP) K factor is
an approximate index of
paraffinicity, with high values
corresponding to high degrees
of saturation:
1

(Mean Avg. BP)’

sp gr 60F / 60F
where the mean average

boiling point is in degrees
Rankine.

Laboratory Data

Accurate volatility characteristics are vital when representing a
petroleum fluid in your process simulation. HYSYS accepts five standard
laboratory analytical assay procedures:

True boiling point distillation (TBP)

ASTM D86 and D1160 distillations (Separately or Combined)
D2887 simulated distillation

Equilibrium flash vapourization (EFV)

Chromatographic analysis

The characterization procedure performs its calculations based on an
internally calculated TBP curve. If you supply an ASTM or EFV
distillation curve, it is converted to a TBP curve using standard methods
described in the API data book. If you do not supply any distillation
data, then an average TBP distillation curve is generated for you based

on the overall molecular weight, density, and Watson (UOP) K factor of
your fluid.

www.DownloadSoftware.iR
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benerate a Full aef of Working Curves

To ensure accuracy, a true boiling point (TBP) curve and associated
molecular weight, density, and viscosity property curves are required for
the characterization calculations. HYSYS takes whatever input curves
you have supplied, and interpolates and extrapolates them as necessary
to complete the range from 0 to 100%. These full range curves are
referred to as the working curves.

If you supplyan ASTM D86, ASTM D1160, or EFV distillation curve as
input, it is automatically converted to a TBP distillation curve. On the
other hand, if you do not have any distillation data, supplying two of the
three bulk properties (molecular weight, density, or Watson (UOP) K
factor) allows HYSYS to calculate an average' TBP distillation curve,

@ g2 dada [ 0LS dggd 291
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A typical TBP curve is illustrated below

FEP

Temperature

IBP

63 g2 dana 1 oS Al

Percent Distillad
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A typical TBP curve is illustrated below

HYSYS uses your Light Ends data to either define or replace the low
boiling portion of your TBP, ASTM D86 or ASTM D1160 curve with
discrete pure components. HYSYS does not require that you match the
highest boiling point light-end with the lowest boiling point
temperature on the TBP curve.

Using the sample Light Ends analysis shown here, HYSYS replaces the
first portion of the TBP working curve to the assay percentage just past
the boiling point of n-pentane (approximately 95°F or 36°C) or 11.3 vol%
(the cumulative light ends total), whichever is greater. The new TBP
curve would include the Light Ends Free portion of the original sample
beginning at 0% distilled with the associated IBP representing the
remaining portion of the original sample.
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Three possible Light Ends/Assay situations can exist as depicted in the
next three figures. In the following figures:
« Point A represents the boiling point of the heaviest light-end, n-
Pentane in this example.

» Point B represents the tem_lperature at which the total Light Ends
percentage intersects the TBP working curve.

[f points A and B coincide exactly as shown in Figure B.2, HYSYS assigns
the TBP working curve's IBP equal to the boiling point of the heaviest
light end and normalizes the remaining portion of the TBP curve with
the light ends removed. All points that lie below point B on the curve are

eliminated.
Figure B.2
FBP
&
5
@ _—
E_ J&L B _ﬂ____———___'___
S NBH | 5 |
= nC, Portion of Original Assay that will be Renor-
=<— malized to be on a Light Ends Free Basis—
IB ,
Cumulative Percent Distilled 100
Light Ends
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69 g dana 7 oS g

Figure B.3 depicts the situation that may arise from inconsistent data or
from a poor extrapolation of the IBP. These situations are corrected by
assuming that the Light Ends analysis is correct and that the error exists
in the internal TBP curve. In the following figure, Point A (boiling point
of the heaviest light end component) lies below Point B (internal TBP
curve temperature associated with your cumulative light ends
percentage) on the internal TBP working curve. HYSYS replaces point B
(the Light Ends free IBP) by a point that uses the cumulative light ends
percentage and the normal boiling point of the heaviest light ends
component. The Light Ends free portion of the curve is smoothed before
normalizing.

Figure B.3
FBP www.mblastsavior.mihanblog.com
o
3
@ I
® T
o -
5 A
~ NBP Portion of Original Assay that will be Renor-
nCs <“—malized to be on a Light Ends Free Basis—
IBP -
Cumulative Light ot
0 Percent Distilled 100
Ends % Distilled
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The next figure shows the boiling point of the heaviest light-end
occurring at an assay percentage greater than the cumulative Light Ends
total. HYSYS corrects this situation by successively eliminating TBP
working curve points from point B up to the first temperature point
greater than the heaviest light end temperature (Point A).

For example, if in the following figure Point B represents 5% and Point A
represents 7%, the new TBP curve (which is light ends free) is stretched,
i.e., what was 93% of the assay (determined from point A) is now 95% of
the assay. As in the previous case, Point A's temperature is assigned to
the new TBP curves IBB and the Light Ends free portion is smoothed

and normalized.
Figure B.4
FBP :
www.mblastsavior.blogfa.com
o
2
1y —
] A
g NB L& Portion of Original Assay that willbe —
|_
NCs _»| |« Portion of TBP that is Eliminated due to
IBP _ Inconsistencies Between the Distillation and
0 Cumulative Light 100
Ends 2 Distiled  Percent Distilled
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Determine TBP Cutpoint Temperatures

* In Figure four components are generated from the TBP curve using
five TBP cutpoints of equal temperature increment.

T4

Temperature

IBP
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UT1

/

CUT3

CUT4

Percent Distilled
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After the cutpoints and the fraction of each hypocomponent are known,
the average boiling point may be determined. This is the normal boiling
point (NBP), which is calculated for each component by equalizing the
areas between the TBP curve and a horizontal line representing the NBP
temperature, This is shown in the figure below, with the grey areas
representing the equalized areas. The average molecular weight, density,
and viscosity of each hypocomponent are subsequently calculated from
the corresponding smoothed working curves for molecular weight,
density and viscosity.

Temperature

0 Percent Distilled 100
63 g dana 1 oIS Ayl 298
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—» B Ei'lrbp ies —e * Molecular Weight

=
8 AN * Mass Density
- AZSEY 1 «Watson (UOP) K
= Viscosity
F {:]
%ﬁﬁ :
] — A@E
]
A £, «TBP
— Aa@ — Eml-i[wg Point Curve —= + D86
T + 01160
N « D8&/D1160
« 2887
+ EFV
» Chromatograph
Property Curves + Molecular Weight
L | Dependent/ —p * Mass Density
Independent + Viscosity
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Creating Assays

You can define an assay using one of the following:
« Components Specifications Selection sheet
° Assay_BIend ObJeCt Manager Jﬁelectiunl Petroleum ] Monconyventional ] D atabanks

Define components

Compaonent |0 Type Component narme Farmula

p [ME Corwventiona

Conyventional
o Solid
M onconventional
Pz mponent
Az
Blend
Hypothetical liquid
Poalymer
Qligarner

Segment 0((\
L

Find | Elec “Wizard | Idzer Defined R eorder Review
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Setup
Components
&) Specifications
--igs] MAssay/Blend
= {gg] ME
g Basic Data
&) Property O
[ FResuls
Light-End Propetties
Petro Charackerization
Pseudocomponents
aktr-Canps
Henry Comps
LIMIF&C Groups
Camp-aroups
Camp-Lists
Palymers
Properties
Streams
Blocks
Reactions
Convergence

ol

P
L

+

_\@
[ I
-y

"y
1
A

-
o

il

-
o

LD

DLULE @
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Object manager

M arme Type Status
kB S SAY Required Input Incomplete
006\
o ‘
{(}({Q Create new ID
N
.\0\' Enter 1D
6r‘§ £8-1
o |
(&
((\\Q Select type:

y ASSAY

BLEND

F. Cancel
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Entering Assay Data

For each assay you must enter:
* At least four points on a distillation curve
* Either a bulk gravity or a gravity curve
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* If you do not enter a bulk gravity value on
the Dist Curve sheet, you must enter a
gravity curve using the Gravity/UOPK
sheet.
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Petroleum Property Curves

Examples of petroleum properties include:
 Sulfur content

* Metal content

* Octane numbers

+-( Setup J'Petro Pmpertiesl Wizcogity
-l gg| Components
#®) Specifications Property type:
=g #Assay/Blend
- & AEL Property curve data

o Gasic Data Bulk walue: |

&) Property Curves
[] Resuls Mid percent | Property

+- &) 5D dizhilled walue
&) Light-End Properties 3
+ {31 Petro Charackerization
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Viscosity Curves

Viscosity curves can be entered as either

absolute or kinematic viscosity values as a
function of percent distilled for the assay
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Creating a Blend

* Distillation curves

» Gravity curves

* Molecular weight curves

* Light-ends analysis

» Petroleum properties curves
* Viscosity curves
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You can define a blend using either of the following:
« Components Specifications Selection sheet

« Assay-Blend Object Manager

Jﬁelectiunl Petraleum ] M onconventional ] D atabarnks ]

Define components

Compaonent |0 Type Component narme Farmula

p [ME Corwventiona

3% En:nr_wentin:nnal
Solid
M onconventional

Pzeudocomponent
Hzzay

Blend
Hypothetical liquid
Poalymer

Qligarner

Segment

www.mblastsavior.mihanblog.com

Find Elec “Wizard Idzer Defined R eorder Review
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Setup
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[ FResuls
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Object manager

Marne Type Statusz
kB S SAY Required Input Incomplete
&
(@)
\00" -
(® Create new ID
&
N
& Enter [D:
P
\(o‘b 4B-1
e
‘Q\ Select ype:
N
N |

\§$ ASSAY
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Cancel
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Assay Analysis Options

Components
#®) Spedfications
+gg| Assay/Blend
{1 Light-End Properties
= |‘1\"| Petro Characterizatior
] feneration
&) Analysis Optio
] Property Methoo
[] Results
i1 Pseudocomponents
i1 Akkr-Comps
Henry Comps
1 UMIFAC Groups
_omp-araups
_omp-Lists
Palymers

+-(¥] Setup
il

" o
| |
- .,

L&D

VAssap F"mc:eduresl Blend Dptions ] Advanced ]
www.mblastsavior.blogfa.com

Azzay data analyziz procedure

¢ Merzion 9 or later ™ erzion B or earlier

Curve processing options

[ritial bailing point: |
Final bailing point: |
E strapolation method: | - |

Distillation curve conversion rmethod

A5TH D86 to True boiling point: |
ASTH D2887 to True boiling point; |
ASTH D160 ko True boiling point: |

Lelledle

The defaults are appropriate for most applications.
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Analysis Procedure frame:
Version 9 or later

— o —

Version 8 or earlier

Note: The Version 9 or later method Is
recommended.

G047 dada 1 oIS Agd 310
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In the Curve Processing Options frame, you can
optionally modify any of the following
specifications from their defaults:

Specification Default

* |nitial boiling point 0.5
 Final boiling point 99
« Extrapolation method Probability

In the Distillation Curve Conversion Method frame,
specify the method for converting the ASTM D86
and D2887 data to true boiling point (TBP) data.

54 dana [ 0ALS dngd 311
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* On the Advanced sheet, specify the spline
fitting method for the distillation curves.
The distillation curves must be spline fitted
to allow easy interpolation. The Hermite
method Is recommended. However If the
distillation curves you enter contain many
closely spaced points, the linear
Interpolation method Is preferred.
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+ E Setup JSpeciﬁcatiunleEUtS] M arming Options ]
] Components

&) Specifications Select azzap/blends to be included:
+ g Assay/Blend Assap/Blend 1D | Weighting
&) Light-End Properties factar
= |‘2'| Petro Characterization 1

-] Generation

@ G1

+- (¥ Setup + Specifications /Cuts | Maming Options |
-l [l Components
ﬂ Specifications Pzeudocomponent options
#-{Gg] AssayfBlend O ptian far cut specifications: |§List af cutz j

&) Light-End Properties

= E Petro Charackerization Pzeudocomponent generation option; | -

- (¥ Generation

G G-1 Ligt of cuts data
G Analysis Options Cut Temp.
E ErDDTtrWMEthﬂds F ~[| www.mblastsavior.mihanblog.com
esulks
;u Pseudocomponents -
1 Akkr-Comps ¥
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Specifying Cut Points By default Aspen Plus generates pseudocomponents using a
standard set of cut points;

TBP Range ( F) Number of Cuts  Increments ( F)
100 - 800 28 25

800 -1200 8 50

1200 - 1600 1 100

To override the standard cut points, use the Generation Cuts sheet
to specify a list for one of the following:

¢ Cut temperatures

¢ Cut ranges. For each range, enter either the number of cuts or
the temperature increment for each cut.

+-{¥] Setup o Specification: ¥ Cuts l M aming O ptions
=g Components
ﬂ Specifications Fzeudocomponent options
+ gj Ezghi?é:!:;?nperties Option far cut SI:IE.'I:ifiEEItiEIr'IS-Z | Range and increments H
= E Petro Characterizakion Fzeudocomponent generation ophiorn: all -
—I-[¥] Generation
g G-1 Hange and increment pzeudocomponent data
@ Analysis Opkions Lower pper MHumber of Inizrement
™7 Property Methods temperature | temperature CLtg

0] e | ]

.’-"‘u Pseudocomponents

P

() Aktr-Comps *
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You can choose from five built-in pseudocomponent property

methods:

Method Description

API-METH Uses procedures recommended by the American
Petroleum Institute (API) Data Book.

COAL-LIQ Uses correlations developed for coal liquids.

ASPEN Based on the API-METH property method, with
proprietary AspenTech enhancements for selected
properties. (Default option sef)

LK Uses correlations by Lee and Kesler.

API-TWU Based on the ASPEN property method, but uses
correlations by Twu for eritical properties.
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Example

I3, Setup JEIuhaIIJDescriptinn]J.-’-‘-.n::n:n:nunting Diaghostics
‘G Specifications
&) Simulation Options
@& Stream Class ‘ Title: |petrnleum simulation
Subsk
0 u_ SirEams Initz of meazurement Global zettings
A Units-ets
&) Custom Units Input data: EMNG - Rur type: -|.ﬁ.ssa}l C'ata Analysiz J
@ Report Options Dutput results: |ENG - Input rode: ﬂ
+--[g] ‘Components
+ -] Properties | J
+--7] Flowshesting Options - Flow basis: |§5td\.f.;.| ﬂ
+--(I7 FResults Summary Arnbient pressure: | |psi ﬂ
Walid phazes: | j
[v Uz free water calculations
-] Setup JSelectiun|JF"etrnleum] Nanconyentional ] D atabanks ]
&) specifications
g Simulation Options Define components
/] gtrI:EI‘:m Class Component |10 Type Component name Farmula
ubstreams
% Units-Seks CH4 Corventional  [METHAME CH4
g Custom Units ETHAME Corventional  [ETHAME CZHE
& Report Options FROPAME Conventional  [PROPAME C3HE
T _ B ohventiona -
=l gmp;;‘i”:fﬁcatmns ISOEUTAN C ional  |SOBUTAME  [CAHT0-2
+-&) Assay/Blend M-BIT-01 M-BLTAME C4H10-1
() Light-End Properties 2MET-01 2METHYLBUTANCEH12-2
+ @ Petra Characterization NPENTT NEPENTANE CEH1 2
i) Pseudocomponents
{i} Attr-Comps OIL-1
[ Henry Comps p DIL-2
i) UNIFAC Groups
[ Comp-Groups #*
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-] Setup

specifications
Simulation Options
Skream Class
Substreams

/]
V]
i |
] Units-Sets
/]
/]
V]

Q

¥
¥
Zuskaom Units
Repork Cpkions
—l-[a@] Components
Specifications
=l q] #ssay/Blend
-] Ol
#) Basic Data
&) Property Curves
[ Resuls
¥ ) OL-2
i) Light-End Properties
+ E Petro Characterization

-] Setup

Specifications
Simulation Options
Stream Class
Subskreams
Uniks-Sets
Zuskam Uniks
Repork Cpkions
ornponents
&) spedfications
=l [qg] HAssay/Blend
=& OIL-1
@ BasicData
&) Property Curves
[ Resuls
¥-&) Ol-Z
1 Light-End Properties

L

QAR QA

[
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63 g2 dana 1 oS Al

- ' Dist Eunre] Light Ends

Dhiztillation curve
Dhigtillation cure type:

GravityOPE.

‘ |True buoiling paint [liquid wolurne hasis]ﬂ

Bull: grawity value

(™ Specific gravity

‘ f* APl gravity

Light endsz fraction:

Light endz analysiz
Caompatent

=

| [

—

td alecular W ] Dptiunal]

F'dn_artn;i;arét Temperature
itille: I—_lF -
E.8 130
10 180
a0 418
] E38
E2 £32
Kl 902
7E 1002
S0 1230

" J-Jrve JLightEndsl Gravity/LOPE. ] Molecular 't | Optional

—

Fraction [Eravity

kalecular
weight

CH4

ETHAME

FROPAKE

SOBUTAM

M-BUT-01

2-MET-01

M-PEN-01
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=[] Setup | | +Dist Curve |+ Light Ends v/ Gravity/UOPK| Molscular'wt | Dptional
&) Specifications
&) Simulation Options Type
&) Stream Class (" Specific gravity ‘ fe AP gravity ¢ UOPK
+-{C] Substreams
+- ] Units-Sets AP gravity curve data
&)  Custom Units Bulk value: Ii?l 1
&) PReport Options i e - 006\
—l-{gg] Components Mid percent | AP gravity \OQ‘
&) Specifications distilled ({0
-\ &) Assay/Blend 5 30 ({\i(\’é
= OIL-1
- i & %
Basic Data WO
G 15 537 )
&) Property Curves S
[ Resuls 20 b2 \’b'%
-G OIL-2 30 i N\
i) Light-End Properties QR
+ E Petro Characterization 4 [ @$
() Pseudocomponents
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Components
Specifications
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+-] CIL-1
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#j) Basic Data
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[ Resuls
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=] Setup # || o Dist Curve VLight EndleGravit_l,u"LIDF'K | Molecular'wit | Optional
%) Specifications
g Simulation Options Light ends fraction:
Stream Class
] Substreams Light ends analysis
E Inits-5ets Companent Fraction [Eravity Mu:ulgu:ular
&) Custom Units ‘ Stdvol weight
B ,:G Repu:utrt Cptions THa TIE
- ompanents
%) Specifications ETHAME 0.005
-] Assay/Blend PROFAME 0.005
* % git; ISOBUTAN 007
G Basic Data M-BUT-01 0.0
&) Property Curves 2-MET-M 0.005
) [] Resuls NPENT 0025
i1 Light-End Properties
+ E Petro Characterization %
() Pseudocomponents
() Attr-Comps
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- (¥ Setup | | o Dist Euwe] JLiﬂs VGravity/UOPK| Molecular'wt | Optional
&) Specifications
&) Simulation Options Type
& Stream Class (™ Specific gravity - (+ AP gravity 0P
[ Substreams
¥ Units-Sets AP gravity curve data
&)  Custom Units Bk value: |734 5
&) PReport Options Wi alE: :
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&) Specifications iztille <
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-3 Components
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Summary

Pseudocomponents| Mormal BP | APl Gravity | Specific Malecular Critical Critical
aravity weight temperature|  Pressure
F - F vl =]
b 14212742 822615644 (0.B6195249 (928172289 [444.907285 (448091308
FC1E3F 162700143 [76.8904429 (067301387 3782355988 [471.461022 (439.734171 :
FC133F 187687977 |[71.5296274 (0.E9694262 |94.1626445 [G02.255405 (426555269
FC213F 212973434 |BE.5732065 (07143607 [105.238021 (63296376 (413396771
FC233F 238330863 |B0.EEBG821 (0.7362E67E1 110731435 [GE5.B96433 (407 040333
FC2E3F 26336221 (539818307 (076287796 115672232 [GO0.E265E2 (407 40E034
FC287F 286.661218 491566785 (078326797 [120.934585 [531.108062 (402 475326
FCI2F 12330171 |46.3408375 (079565527 |128.48564 [EB9.332826 (386.01338
FC337F 337496201 445739249 (080363972 [136.736475 [684.759353 [36E.814696
FC3E3F SE2.611073 |43.3523248 (0.80525433 14584035  [F08.7E3362 (346 383802
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Figure 1: Process Flow Diagram for Ethylene Oxide Production
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