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Comd 30 s S o0 oLzl |, Component i, ;5 ( Set up asgy 5 Component asg 15 L) DATA ggi0
30 09290 Sledbl L ool o)lg oS 5 ol L Jgo,8 a5 (90 10 oS (o0 Sl |y oS 5 pb L Jge,8 Component ID
Ol O ygan] )8 oS g0 ooliiul Ja5 0590 oS 5 8L gl FINd aeSs 51 &jganl o weuilas Slgses Data Bank

ols dalez 352 FINA SS a4 goins £ 9o
A oS3 905, 5 )lgly 1155 50 00le Joge,8 b b 5l Slaml B8,> > Name or Formula axas o ()
S oo SIS 1, Find Now

ESeIeclion] Petroleum ] Nonconventional ] D atabarks ]

Define components

Compaonent 1D | Type ‘ Compaonent name | Formula |
S

Marne or Formula l Advanced ]
Component name or formula : o
ose

™ Match only components beginning with thiz sting
Mew search

Databark

Find ‘ EIecWizard| UserDefined‘ Reorder ‘ Review J

‘uu9_>m‘cobu)j‘oahduw‘wS;Jy)ﬁbr:l)uLC}Uo‘)tfj).:)mué;é)‘ijdvancedW)o
:w.:.aosa‘al.?d‘ ‘)WJA&CASO)LQA‘:

265 e T e T Sl Caxiuo oSy




1) ASPEN PLUS (gjlw dus 1381 o 55 o390 093>

G’Seleclion| Petroleum | Moncanventional ] D atabanks |

Define components -

Compaonent (D | Tupe | Compohent name | Formula |
T
MName or Formula Advanced l
Search criteria
Companent name or formula ;|
Close
™ Match only components beginming with this sting
MNew search
Compaotent class @ Al =
Malecular weight : Fram Ta
Buailing pairt : Frarm | To | ||: ﬂ
CaS number :
D atabank
Find | Elec \Wizard Uzer Defined | Reorder | Review |

0,2y 3l Data Bank ceowd 5 ls oL ASPEN 10 05250 GLoS 5 Sledbl STL an v yiwd Sz (poud o
oolaiwl ol SLedbl STL 51 g5l ancds jo il ails Lles a5 90 4o .0 Component Specification
5 Jie Selected Databanks e 45 Available Databanks coewd 51 1, Sledlbl SSb o] Casl (oo @S

"-iiSeIection] Petraleum | Mohconventional JDalahanks]

Pure component databanks and the zearch order
Awailable databanks: Selected databanks:

PUREIDE PLRE11
PLURES3 AQUEDUS
PLRESSE sOLIDS

ETHYLENE INORGANIC
AQU92

ASPENPCD
COMBUST
USRPP14
USRPP1B
USRPP2a,
IISRPPZE
USRPP2C
FACTPCD

EEEE
[os.

Oids locs acalgs ools iales amio 3 50 ol 4 bgr e Gleasgs s Databank ol 5 alaS™ 1o lgie Gl b
oolazu! r:)‘y SleMb 9 Lb)uo‘)l) S > 6‘)‘. G:LC)Ua‘ L;Lm SSb oy S 6‘)‘. Ao u.:‘ C,u.u‘) Couws 6&

D9 (50

ASPEN 0 wyuer OlusS iy p
(Jghmiel 5 oal> ¢ Jglaste Sl 3) aiass Sgzge Sledlbl S 4o a5 ASPEN o wsu LS 5 iy a5 6l
User Defined o, > 34 ,b ;I Data\Component\Specification\User Defined ,—uw ;o &S > L wilgs oo o,
(Conventional , )1 g¢5 Sl g oole Jge,8 ¢ oolo iy y25 51 Ly culed B yme 1) Sua> S 5 Component Wizard
3,1y ouds Glsisl ool go0 e 1) ;500 CledMbl ol o 9 0uls Jled Next o ls” Nonconventional , Solids)
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User Defined Component Wizard

‘wielcomne to the User Defined Component \Wizard, the quickest way to
enter properties for User Defined Component. This wizard will lead pou
through the steps to enter the required physical properties for the

Uzer Defined Component bazed on its type.

Component 1D | Type: |Conventional
Farmula:

The required properties for Conventional components are

Molecular weight, normal bailing point,
molecular structure, vapor pressure and
ideal heat gas capacity.

Click Next> to continue or Finish to accept the component and exit.

(o] o | _sew | o |

: Conventional ssle Oluoguas (yari + A
G=b 5l om asxa o 4y 89,9 9 User Defined Component Wizard a>ao ,s Conventional osls g4 bl 5l s

D5 ooy Ol Do 0 5 Jeae Oledllsl « NEXT aeSs

Conventional Component Basic Data

Component ID:; A Farrnula: &

Enter available physical properties

Maolecular weight:

Mormal boiling paint: | |F j

Specific gravity at B0 deg F:

Standard enthalpy of farmation: Bhudlbmal x
Standard Gibbz energy of formation: Btudlbrmol -

Al awlze 4 5Ls as Slaan s 6l (DHFORM) YO C o JT el 5 Lusias o lasbiw! JEST ¢ amio ol 5o
5 ol oloands (2STy Jolis a5 slaassT 8 gl w2 (DGFORM) LSCis o lasbiw! S ol (55,3l 5 8,08 0,35 0l
SLeMbl (48,5 5,15 4 55 4S5 g0 50 Al o () 10 5,10 0,5 548 o ool S 95T, 5l ST yo 4 Slaas TS
sla sols ¢« jLsu Lid awlxe glm (pail dolae colps ¢ o jLis ol sl ools ¢ JeSUge LSl oy pa3) iion
4eS5 ayb 5lail i 050 00l 0550 )0 (JT el 55 ()l b )b Jlogs (Jy culpd 5 ST o) 55 1> b b

Conventional Component Additional Data

Select additional properties or data to enter-

Malecular structure

ﬂ Yapor prezzure data

ﬂ Extended Antaine vapar pressure coefficients
iJ Ideal gas heat capacity data

5 | ldeal gas heat capacity polynomial coefficients

Click. buttons 1 to 5 to enter additional properties or data,
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:NonConventional ssle Oluogas i 1 o

Gk 5l o axias 4y 59,4 9 User Defined Component Wizard axao ,o NonConventional osls £ bl 5l ey
Al dolgs yalls 53 Jea « NEXT aeSo

B Nonconventional component-A

Component;

Property models for the selected nonconventional companent

Model name Option code value

E nthalpy

Drengity

4 »
Reguired component attributes for the selected modelz

L3 I
GEMAMNAL - A
PROFAMNAL
LILTANSL
SULFANAL

(Property models for the selected nonconventional component) Jsl caowd ;0 45 ol Caond g0 Jolis dsean oyl
Comnd 40 00 oLl Joo sl pouiS (o0 ol Jow 5 NonConventional ssle axcwils § JUST awloe sy
;o a5 NonConventional ool logas ;| ¢4 S, (Required component attributes for the selected models) p40
Al aeles ol ol ools sl fad e

el oanlice BB 55 S llas NCProps ¢,8 o 130,5 o,ls a5 |, sl NonConventional oole &lesgas

|QNCPIODS jtj | J ‘s ﬂmﬂ ] E

F-(¥] Setup = Property Helhodsl

H-[¥] Components

- & Properties
@ Specifications Companent: A =

Property Methods
Estimation
Malecular Structure Model name Option code value
Parameters
Data
Analysis
Prop-Sets
Advanced

s

£ Routes Required component attributes for the selected models

(:) User Parameters J:l

w

1 Tabpaly

[ User Properties
P Shreamc

Froperty models for the selected nonconventional component

E nthalpy

D engity

OO

:S0lid eobo Wluoguas (pri : &
NEXT asSs 5 b 5l (gom axan 4 54,9 5 User Defined Component Wizard axas ,o Solid oole 45 Sl 51 s
b el el Jgaa o
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Solid Component Basic Data

Enter available solid properties
td olecular weight:

Compaonent [D: B Farmuila:

—

Hormal boiling point: |
Solid enthalpy of formation;
Saolid free energy of farmation:

Bhulbrnal -
Btu/lbmol hd

|F 5l

S3T 551 g 0l 0,0, LS e o)ls ‘S.JLJwbu a5l aS slaanT gl sel> LSias o lailiwl JUST ¢ aman ol o
e Sl e S 5351, LT 5 o a8 5 e a5y ol 65 loa] B sl o el LS5
ol sl ools ¢ JoSge jlimlw oy poi) i Sledlbl 10,5 o4l a4 5L aSd g0, al> o 1l j0 0,10 0 5 )15 54
bbb oy (bl o g sl Sl cud b sls ools b jLad ale sl cpgl dolae ol ¢ b jlad

ime (o0 (S 4o 3)lg  NEXT daSs 55 b 5l ail Hlai 5 50 0ole 950 40 (del> )1~

Solid Component Additional Data

~ Select additional properties or data to enter

Malecular structure
2 | Wapor pressure data
3 | Antoine vapor pressure coefficients

4 | Solid heat capacity data

5 | Solid heat capacity polpnomial coefficients

Click buttornz 1 to & to enter additional properties ar data.

HE

(PROPERTY PACKAGE) vl Sowlbodgo i (so9, ol
Seelizge s sla gy Casl a1 (g5le s Cubge 50 ol o yiegs 1 (S cemslie (Sealudga i by, bl
bgloo glo prnw U S sl (3,5 9,000 sl e 00game 5l slo bglses wlss e ISl ASPEN ;o 59250
ummduwd‘f.AJGAW.Q‘)B‘)J—‘o..\J‘ﬁ.CUMng:LM6wa.w56~m<_glﬁsw).:om(_gl.as

gl (Byma 58 e 54 Slawle Sgue Capx 2Risle;l sl sols b sl p3Y JT oyl 8

Sl as)le (Seolinoge s
Wl o o ¥
ST
95 #
oS O3l 50
JENR

5l o )le (JUl ole>
L jgSamy %
Sl elae oo
S
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9 4951 Gle Joo (50,5 aislie son Jgaz 50 g camlin (Solindge 5 oy, Sl )b 5 JSS )0
IRV-X Qo ol 1,y cdl> Yolss

Do you have any POLAR
components in your system?

Are the operating conditions
Use EOS Model YES)| near the CRITICAL region of the
mixture?

Do you have LIGHT gases or
SUPERCRITICAL components
in your system?

Use Activity Coefficient Use Activity Coefficient
Model Model with Henry’s law

Gl (Saoludge yi W9y ol 4l )b

Il Y olro g alyguiST gl Jow (60 90,15 dus o

Sl Yol ST sle Jow

_ sl auiles Tow! e o 4 Slale gl
s conlie JT ossl i sl Jglowa sl ’ 5 oo Jlenl i

e 5k Jlee >l e i LG Gleu (2le o

aolee 3155 51 6l y 5 o [ 50e alo 518 (6l 5 Laad

g ooliiwl wiilys oo 5 5 mlo 58 90y (sl 05 ool al o
. o ..

&S oo Jes 295 4 Lo bl el b oL g0 ez Ayl pled (Sly Bad 4 Hb 50 slayial )l

S g g0 50 ol &

Lesl o LS Ll Wil o el Gldes bl i 5l g o3l yo 0y Sg 0 SluS 5 gl s O¥olas e
Lol ¥ paises slge b oad 1l sl piacw 4 Sgacne

o) 59 .08,5 eolaul w5 g0 Solinage 5 oo WIJ_..Q..G.Ja.ebJT onl e gliond Gl piwgw sl ®
SYoles L IDEAL GASWQW) S5 3B alulE g ol o i Gl sy Sl Aol G Il
B9l oo ol mle 3 gl codled oo Jue S 9 (SRK,RK, PR &>

Oy A o L8 A Mgl oo oolaiu] o2Blge (gl g (Joere slo JLid ooguze gl Al sST Gl Joo e
oLsj bl 5 285 b anl sl e sl b Jao el Sl o ol 10 0m ol |y (g0l oSy JLid
5 99— ploul 5,20 sl ool 3l oad sumlive sla diges wlul 5wl b Jow ol o el b pulass § 048 plxl
3,5 oolal sais iolej] Sllee Lulyi sl ol oo 1) o Jow ol 1
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1P G s (511 (Soliy g0 5 Y dlao

Ol Lo as (aiaT )8 £gi b alasly 50 15 Joloar Gledbl & azalpo b yle o0 YU Jolazr Oledlbl 1 ogdle
adslan (g (599 ey ST L S8 wiolir 515 31 iyl b 5 o7 ol o JT ote) el 55 3

Refinery

S5 Sbil ) cawlio (Sl o g0

Application

Recommended Property Methods

Low pressure applications
(up to several atm)
Vacuum tower, atmospheric crude tower

BK10, CHAO-SEA, GRAYSON

Medium pressure applications CHAO-SEA, GRAYSON, PENG-ROB, RK-SOAVE
(up to several tens of atm)

Coker main fractionator,

FCC main fractionator
Hydrogen-rich applications GRAYSON, PENG-ROB, RK-SOAVE

Reformer, Hydrofiner

Lube oil unit, De-asphalting unit

PENG-ROB, RK-SOAVE

FUNTS I SRTRv
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Gas Processing

Application

Recommended Property Methods

Hydrocarbon separations
Demethanizer
C3-splitter

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

Cryogenic gas processing
Air separation

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

Gas dehydration with glycols

PRWS, RKSWS, PRMHV2, RKSMHVZ2, PSRK, SR-POLAR

Acid gas absorption with
Methanol (RECTISOL)
NMP (PURISOL)

PRWS, RKSWS, PRMHV2, RKSMHVZ2, PSRK, SR-POLAR

Acid gas absorption with
Water
Ammonia
Amines

Amines + methanol (AMISOL)

Caustic
Lime
Hot carbonate

ELECNRTL

Claus process

PRWS, RKSWS, PRMHVZ2, RKSMHVZ2, PSRK, SR-POLAR

Petrochemicals

Application Recommended Property Methods
Ethylene plant CHAO-SEA, GRAYSON
Primary fractionator
Light hydrocarbons PENG-ROB, RK-SOAVE
Separation train
Quench tower
Aromalics WILSON, NRTL, UNIQUAC and their variances T

BTX extraction

Substituted hydrocarbons
VCM plant
Acrylonitrile plant

PENG-ROB, RK-SOAVE

Ether production
MTBE, ETBE, TAME

WILSON, NRTL, UNIQUAC and their variances ¥

Ethylbenzene and styrene plants

PENG-ROB, RK-SOAVE

WILSON, NRTL, UNIQUAC and their variances '

Terephthalic acid

WILSON, NRTL, UNIQUAC and their variances '
(with dimerization in acetic acid section)
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Chemicals

Application Recommended Property Methods

Azeotropic separations WILSON, NRTL, UNIQUAC and their variances'
Alcohol separation

Carboxylic acids WILS-HOC, NRTL-HOC, UNIQ-HOC
Acetic acid plant

Phenol plant WILSON, NRTL, UNIQUAC and their variances'

Liquid phase reactions WILSON, NRTL, UNIQUAC and their variances
Esterification

Ammonia plant

PENG-ROB, RK-SOAVE

Fluorochemicals WILS-HF
Inorganic Chemicals ELECNRTL
Caustic
Acids
Phosphoric acid
Sulphuric acid
Nitric acid
Hydrochloric acid
Hydrofluoric acid ENRTL-HF
Coal Processing
Application Recommended Property Methods
Size reduction crushing, grinding SOLIDS
Separation and cleaning sieving, SOLIDS

cyclones, precipitation, washing

Combustion

PR-BM, RKS-BM (combustion databank)

Acid gas absorption with
Methanol (RECTISOL)
NMP (PURISOL)

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

Acid gas absorption with
Water
Ammonia
Amines

Amines + methanol (AMISOL)

Caustic
Lime
Hot carbonate

ELECNRTL

Coal gasification and liquefaction

See Synthetic Fuel table

Water and Steam

Application Recommended Property Methods
Steam systems STEAMNBS, STEAM-TA
Coolant
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Mineral and Metallurgical Processes

Application Recommended Property Methods

Mechanical processing: SOLIDS
Crushing
Grinding
Sieving
Washing

Hydrometallurgy ELECNRTL
Mineral leaching

Pyrometallurgy SOLIDS
Smelter
Converter
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Mew Pure Component Parameters

Select type of pure component parameter
* Scalar

" T-dependent correlation

" Moncorventional

Enter ness name or accept default:  |PURE-1
ak, | Cancel ‘

N o yed
1ol g lie SlaS 5 gl 5 Sledbl 0,5 5l Cansgllas
Sl 5 oo ol
Tc VYK -
pc f-/Y am Y#IY atm
AR

el s 3,15 (CPIG) o5 alaly b gillas oo sl |y JT ol 55 o 3 oo
C)® =-2001.2+358.9T —0.515T % + 4.41x10*T° -1.58x10' T*
T:K Cf° L
kmol.K
290 syl polio 39,9

F sl Byme 1 s Bk 1, S52e0 b iell 4 bgyye olie Losiis Wlg3 oo 1S ASPEN PLUS o
Data\Properties\ Parameters\ Binary Interaction

¥ (e yed
&:llas (RKSK1J) Redlish-Kwong-Soave  Sealusge s adsles sl [, Ky (Ky = K ) (Salgoge 5l o

el 9)ly 25 Joor

Cng of- v
Ci-Cs
Cz'Cg - / VA

F o ped
a,=0 a,=0 b,=-7418 b, =2708 c, =0.2982
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: j Setup
+ [ Companents Object manager
+ (¥ Properties Status
+ GA Streams [
7 S e MATERIAL Results Avaiable ~
+ (] Reactions
+ (M) Convergence 107 IMATERIAL Fesults Available
# (] Flowsheeting Options 108 MATERLAL Results Available
- Model Anwlysis Tooks 2 MATERIAL Fresults Avalable
+ (M) EO Configuration
& @ Resus Summary 200 MATERIAL Resulls Avaiable

2001 MATERIAL Results Available

200-2 MATERIAL Results Avalable

f2m MATERIAL Fesults Avaiable

3001 IMATERLAL Results Available

3 MATERLAL Results Available

303 MATERIAL Flesults Available
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M Block B1 (Heater) - Data Browser

|z LJI'Lj ENG - ol L [input >>]
(M) Setup GSpeci[icalions] Flash Optioris |
+ - [¥] Components
+ m Properties 1 Flazh specifications 1
+- gy Streams
S1-Zg] Blocks IF Bl
-2y Bl |F'ressure ﬂ| ]psi LJ
@ Input !
£ Heurves Walid phases
@ Cynamic r L | =
@ Elock Options | | _J
(f EOVariables
® ECInput
®  Spec Groups
£ Ports
+-(3f] HEATX
+ (7] Reactions
+ - [¥] Conwergence
+ (7] Flowsheeting Options
+-C] Madel Analysis Taols Lets pou type the outlet temperature. See Help.
+ (¥ EO Configuration
Required Input Incomplete
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|F'ressure

W apor fraction

Heat duty

Temperature change

Degrees of superhieating

Degrees of zubcooling
Pressure-drop corelation parameter
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A=)

@ S @[k per o] el «ima <] 2] Ot ¥l
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+ @ VAPOR
= @ Blods Independent vanable
0 82 = Heat  Tempesat " Vapor fraction
- e eat duty emperature ‘apor
zf:: Range for heat duty
ns : i =i
Hetran Options " Number of data points: o= |
(@ Hetran Browser " Increment size: '—
@ Geonetry ~ Lisof veues f=
= [@ HotHourves
L I
(] Cold Hourves G -
@  User Subroutines Pressure profile option |Lnea -
Crynamic Pressure dropr | |$ -]
Block Options
(@ EO Variables
EO Input = -
Spec Groups Independent vanable used to generate intermediate points: DUTY, TEMP or VFRAL. Use List for
;] Ports it
+ [} Reactions bl
Results Avalable
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Short Cut / Design g, -
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Dgd POV

M Block HEATX (HeatX) - Data Browser

Inpu
HEATA @B [MET t >>| [ N
#- (] Propetties --spgmhcauunsl LMTD ] o Pressure Drop ] U Methndﬂ P ]
[+ _‘QJ Skreams
~- @] Blocks Calculation Flaw arrangement
<[ B2 i* Shortcut L :
] HEATX : e
= & sk " Detailed Flow direction: uent
' :
@ Options " Hetran-Rigorous I L e Bt ]
&) Hetran Optio Type: Design = -
[/A] Hetran Browe
&) Geometry 2
2 Hot Hurves Exchanger specification
O] ColdHourves S pecification: |Hot stream outlet temperature _"J
G User Subrout W alue: Hat stream outlet lemperature :
& Dynamic Hat stream outlet temperature decrease
0 Block Options Hat stream outlet temperature approach
; B e Hat stream outlet dearees subcooling
(4] EOVariables Wicda i Sioeis Hot stream outlet vapor fraction M
& ECInput
&) Spec Groups
£] Ports COutlet temperature of the hat ztream,
#-{71 PReactions b
b |
Required Input Incomplete
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M Block HEATX (HeatX) - Data Browser

*,
0.0

*,
0.0

e I EIE T 13| «Jim ] 2] Ol o]

+ (] Properties o Specifications ] LMTD ]JF‘re&sure Drop U Melhudsl ]
+ - gg] Streams
- [#% Blocks Selected calculation method Phaze specific values
+o[fg B2 T e e e Hotside | Cold | U wvalue
-l{E] HEATX i side || coltsene »
& cetup aon Ligquid Liquid  [0.0203013
@ Options & Daud Boiing [0.0203019
@) Hetran Optio ;
@ et (" Power law expression Liquid apor  |0.0203013
@ Geometry £ Exchanger gsometry Condersing [Liquid  |0.0203079
% gordHljurves (" Film coefficients Condensing [Boiing  |0.02073019
ald Heurves e~ : :
o Liser Subraik User subrouting Condenzing [Wapor  |0.0203019
& Dynamic apor Liquid  [0.0203019
@  Block Options a Boiing [0.02030119
por ailing {0,
[fa] EO Variables
o EO Tnput apor apor  |0.0203019
Spec Groups
g Parts Lze phaze specific values for L.
+/-{771 Reactions N
< | >
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M Block HEATX (HeatX) - Data Browser

& HEATX - @R et K firpa =] 3| L] Nl
#J Setup * |/Specifications| LMTD | /Pressurz Drop | /U Methods | o Fim Cosfficients |
+ @ Components
+ m Properties Calculation Flaws arrangement
+ @ Streams  Sharteut Hat fuid:
5 E_ E-ECkSHEATX o Detailed. Flow direction: i -
! 0 Setup (" Hetran-Rigorous g l—
! o Options Type: ,m -
@ Hetran Options
o Hetran Browser e
@ Geometry ger specification
S Hob Hourves Specification: | Cold stream autlet vapar fraction |
[ Cold Heurves \alue: J.I J
@ User Subroutines
; 0 Dynamic Exchanger area: 2qm hd
i g Elock Cptions rininium temperature approach: K d
~(q EO Variables 3
@ EOInput . _ _
; o Spec Groups Side of the exchanger for the hot stream. Use List for options.
[ Ports
+{77] Reactions bt
Resulks Available
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Geometry L, Congtant = Jl> 4o 31 o ,0 LMTD Correlation factor method ai, ;5 sl (LMTD) (gow 0 iy 4o
s FE1 o il goal Joo J2 o by Jlow by aSl> (6l 050 0)ls WL F jlade Constant cll> o gl ol

S e Ll FR0.8 1) 055 (5,3 (i oo 158l 0 45,55 05 35l )l bansgs Gl go o Yoo Sjg0 cpl 1t

Ml Block HEATX (HeatX) - Data Browser

[z HEATH | E | 12 MET << fimput >»>| )i N
*-{f§] Components JSpecifications YLMTD ]JPressure Crop ] Ju Melhods] w Film Coefficients ]
#-{¥] Properties
[+ [@g  Streams ~ LMTD ealculation option
i B:IDCRS LMTD corection factor method:

+-- g Bl :

-l & HEATX Correction factar:
@ Setup
&) Options
@) Hetran Options
[A] Hetran Browser
@ Geometry r
£ HotHeurves ,— 3
£ Cold Hourves ,—‘ =l
@ User Subroutines i‘l
& Dvnamic =
) Block Options
[AA] EO variables i
®) EOInput
& Spec Groups Calculation method option for log-meat temper ature difference corection,
£ Ports

#-[T] FReactions v

Required Input Incomplete

HLid bl ale (6l 39290 Ly 5 (o g Jowe pleitlo a4z gi L, jlas cél ol oo Pressure Drop axios o

B Block HEATX (HeatX)

- Data Browser

‘M)?‘ Cewwdo

|2 HEATX ~| & | MET <<{[input ]
- Setup o Specifications ] LMTD Pressure Dmp]JU Methods] of Filmn Coefficients ]
+- [ Components
- Fropeiies Side: [[EEETER
+- @] Streams
= @] Blocks Hot side pressure options
-3 HEATX " Outlet pressure | _J
g ZEttL_ID o Calculated from geometiy
plions !
G Hetran Options (" Flow-dependent comelation
(] Hetran Browser Hat side options
&) Geometry : i
£ Hot Heurves M ax. pres drop (fraction of inlet); A
] Cold Heurves Pressure drop scaling factar:
&) User Subroutines Fressure drop cormelation: I : i LJ
&) Dynamic Lini _—
iquid holdup corelation:
@)  Elock Options 2 2 | LJ
C’ EC Variables ¥ Apply calculated pressure diop to outlet streams
& EOCInput
&) Spec Groups
D Ports
+-{"7] Reaction: b
Results Awailable

2,0 5924 U dauslxe (glp Short Cut i, 5l min S0 a5 90 U Method axis o

Jowe plaizle g awain 5lU s @
a8yl 9o ool g

o 51U anlxe ™
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Il Block HEATX (HeatX) - Data Browser

& HEATR | MET <L | nput >>| L] Ne
+ (W] Setup o Specifizations ] LMTD ] o Fressure Diep /U MelhodleFllm Cosfficients |
+ -3 Companents
+ m Properties Selected calculation method
4 % ;Itre:sms " Congtant U value:
= o

=R HEATX =
& Setup " Phase specific values
@ Options ~p | :
@ Hetran Options 'ower law expression
(4 Hetran Browser &+ Ewchanger geometiy
G Geometry £ Film coefficients
[ HotHeurves " User subrautine
1 Cold Hourves
g gser Sgbroutines et et ;
WMEmIC
0 Block Options Ul comrection factor:
(@ EO Variables i
@ EOInput
0 Spec Groups Calculate U from exchanger geometmy.
£ Ports
+-{"] Reactions 34
Restlts Available

4_:‘b9_>).n UL»AMWLA_MJ[)GAU)W‘)QMOQLM‘ Asjbsé‘soldw‘)m)‘U AML?LA (_gba

)52 5°
pmled JooSS 55 1) Film Coefficient

I Block HEATX (HeatX) - Data Browser

[iza HEAT ~| & | 2 [MET << [input >>| || N2
+- ¥ Setup W Specifications ] LMTD ] + Pressure Drop ] 1 Method: +Film Coel‘flmenls]
+ (¥ Components
# (V] Properties !
+f@f]  Streams Side:
=[] Elocks i~ Hat stream film coefficient methad

=@ HEATX " Constant value: J ol = ] _l

@ Setup ~ i
0 Optians FPhase specific values
&) Hetran Options " Power law expression
C’ Hetran Browser {(+ Calculate from geometry
& Geometry
£ HetHeurves ~ Hot stream geomety options
& cold chrves. Foulitg factar: | |Sec-sqcm-K.f’-:all]
@) User Subroutines
@ Oynamic Scaling Factor:
&) Elock Options
(@ EOYariables
& EOInput
& Spec Groups
1 Ports

"] Reactions M
Results Available

13,18 3925 sodd

9 (oo )y jlBu g laS e ol 5B A o Jase Jsbo 5o ool

Dy oo dmloe o Sl @l @b 5l =Y

calps anloe gl (b5, Yoz &

"‘"‘)“" g s ools -y

exp onent

Flow

h=h_|——
"“| Flow,,

D5 o0 drmlone Jduw dwain 4 a>gi b -¥

S o lad JoST sl oo |, GeOmetry cond Detailed / Rating s, bl o SEtup ceod 50,57 oS 5l am
<ol Nozzle 4 Baffle « Tube Fins . Tube « Shell cilxas Joli Geometry
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Geometry / Shell

M Block HEATX (HeatX) Geometry - Data Browser,

|0 Geometry J I MET L Imput >>| (|fa| N2

#-(M]  Setup YShell lJTubes] e ] JBafers] JNozzlesl

+-( Components

#- ] Properties 1 Shell side parameters

* % :Itm:sms TEM shell type: =

E o]

= E HEAT® Mo, of tube pazses: |2 -
& Setup Exchanger orientation: J=-:. srizomtal ﬂ
G ptions MHumber of sealing stip pairs: -2
&)  Hetran Options b B | s
(@ Hetran Browser | _]
G Geometry Ingide shell diameter: ]2.5 ]meler ﬂ
E golth'—c'urves Shell to bundle clearance: |D.25 |meter LJ
Lu] CUrves

& User Subroutines J _I
& Dynamic ; | J
&)  Elock Options ¥ Tubes in baffle window
(4§ EOVariables i
& EOInput
@ Spec Groups Standard TEMA, shell type. Use List for options.
] Ports

#--[7] FReactions

Results Available

sle o Ble slasi ¢ Jow 28,5 1,8 Cyx Ayl (305 o,lels « TEMA o jlailin] 4y a> 95 b LS £43 ShEIl azan o
D9l o0 d,lg b alg) g9, pblreoplo b i A5l jhad o alold g Lo Sl lad ( (Sealing Strips) alg) 5 i o
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Geometry / Tube

M Block HEATX (HeatX) Geometry - Data Browser E|EIE|
|0 Geomety L] I B [MET - CZ'J ﬂ Irput ~| >>| [ ﬂ
+ % Setup || o Shell \’Tuhes] bef ] JBafers] JNozzIes]
+ Companents
+ (¥ Properties Select tube type
+ [ Streams o i ™ Finned tubes
= Blocks .
m_. m HEATY Tube layout
/] ZEttL'ID Total number:  |550 Length: |5 l meter j
0 HONS . Fattern: ’ﬁ Fitch: |1.5 |in LJ
@ Hetran Options : i
(@ Hetran Browser b atenal: arbior Ste - Conductlwt_l,l:| lkcal-m,a'h[-sqm-KLJ
6 heumelry Tube size
£ HokHeurves = ~ :
£ Cold Heurves + Actual Marninal
@)  User Subroutines Inner diameter;  |0.02033 meter  * =i s
@ Dynamic Outer diameter: |0.02086 meter  w| i
@) Elock Options T I P | o
(@ EO Variables 3 : ¥ -
& EOInput
@ Spec Groups Bare tubes.
£ Ports
+{77] Reactions 5
Results Available

265Dy M T ey T S Caxo oRlngy




ASPEN PLUS (gjlw dus 1381 o 55 o390 093>

FuS A s Lo adg) (23, 8 155 b le o) Job g olasd ¢ Joese b Slo (08 Ll 5l alg £45 TUDE axin (o
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Geometry / Tubefins ¢

B Block HEATX (HeatX) Geometry - Data Browser

|n;u Geometmy J 1 l_' MET ] ﬂ Input :]ﬂ E@ &]

+ Setup

Components

Properties

Skreams

Blocks

&) HEATY

Setup

Options

Hetran Options
Hetran Browser
Geometry
Hat Heurves
Cold Heurves
|ser Subroutines
Cryniamic

Block Options
EO Variables
EC Inpuk

Spec Groups
Parts

BB

['@abi@dadl [ OHadd

+ 7] Reactions

R-eql'.l-ir-'ed Input Inco'mplete-

o Shell JTuhesli Tube F|ns] JBafers{ JanzIes]

Select tube type -
" Bare tubes " Finned tubes

Tube lapaout

Total number; — |550 Length: J5 | meter ﬂ
Pattern; | Trianals | Pitch: |1.5 |in j
t aterial: sthon St - Eonductivit_l,.l:| |kcal-m.n"hr-sqm-KL]

-Tube zize
¢ Actual " Marminal

Inner diameter: |D.D2033 |meter LI liamet 1
Outer diameter: ]D.D2DBE Imeter ﬂ : ;
Tu | n =]

Finned tubes,
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M Block HEATX (HeatX) Geometry - Data Browser

i@ Geometry J I MET <L | Input »> || N2
+-[J] Setup | o Shell ] J Tubez = Tube Fms]JBafers] JNozzIes]
+-[f§ Components
+-] Properties Fir height
+-[fy] Streams o pdin
- Blocke f* Fin hEIght. J Jmete[ L]
—gg] HOC . . :
B-@a HEATX (™ Fin root mean diameter: | | " J
& Setup
& Options Fin spacing
@) Hetran Options (% Murnber of fing per unit length: | |1.-’|:m j
@ Debm (™ Fin thickness: | | L _]
¢ Geometry
£ HotHeurves .
£ Cold Heurves Uptional
0 User Subroutines Ratio of finned area to inside tube area;
@ Dynamic Fin efficiency:
1
&) Block Options
[A] EO variables [
& ECInput —
@ Spec Groups Fin height.
£ Ports
+-{77] Reactions b
Required Input Incomﬁléte

Geometry / Baffles ¢

B Block HEATX (HeatX) Geometry - Data Browser

|0 Geometry _J J_ MET :‘ 4|_| J Irput :‘ ﬂ g@ J

H 4 Setup ~ | shell | o Tubes| 1 /Baffles| / Nozzles|

+ -3 Components

+ -] Properties B affle lype

: % :IWE:SF“S " Fad baffle

= oc

=3 ;ATietup Segmental baffle

@ options Mo. of baffles, all pazses: 5
&} Hetran Options Baffle cut [fraction of hell diameter): .25
g :it;i:ftrf:lser Tubesheet to 13t baffle spacing: | |meter LJ
£ Hot Hourves E affle to baffle spacing: |1 |meter LJ
[ ©Cold Hourves Last baffle to tubeshest spacing: | |meter Li
g g;i;fnfmutmes Shell-Baffle clearance: ] |meter L]
0 Elack Cptions Tube-Baftle clearance: | |meter l]
(4§ EOVariables
& ECInput
@ Spec Groups Segmental baffled shell.
£ Ports

+ {77 Reactions s

Results Available

s Lo J8L ols 18 abws 0 |y o ) (65 5 b Sl S5 gz ol Joe yo Ol Uil 2o (l381 sl
cady) oyl i b 3l #l b alols (b Buffle Cut . b 3l slows + Lo 51 b J3b 4y gy 1o oMbl aims oo
amico g5 Lo S5 )5 .Zewl Tube Sheet Ls |l oy 51 alols s Tube Sheet b sl oysl alols « J3L b Jsl alols

el o ool igles Gilises glo Jome 4o b 5L g9, b 5l ,m il T ol e as b 3l olel (coms
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Geometry / Nazzle ®

Bl Block HEATX [HeatX) Geometry - Data Browser

|g Geometry _J I MET <<J Irput (2| N2
+- [ Setup o Shell ] JTubes] ] f Baffles JN022|331
+- G Components
+ m Properties Enter shell zide nozzle diameters
H % :ltre:sms Inlet nozzle diameter: 011 |meler L]
= o
. B[ HEATX Outlet nozzle diameter: |EI.25 |meler L]
i & Setp
& Options Enter tube zide nozzle diameters-
@ Hetran Options Inlet nozzle diameter: JIJ.1 |meter L]
(9 Hetran Browser e 0
@ Geoetry utlet nozzle diameter: | : |meter j
[ HotHeurves
£ Cold Hourves
&) User Subroutines
& Dvnamic
&) Block Options
(4§ EO Yariables
& ECInput
@ spec Groups The diameter of the zhell inlet nozzle.
|:| Parts
+-{77] Reaction

F.esults Available
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tmalre o9y sl oz o booye Slaste Ol > il gl 5 5555 Glo bz Gog polae b 2l 00l 5o
Dy dnlem L8 el llee U Methods 4 Pressure Drop, ... Slas 4 bgs e oledbl Lo 0l aialgs>
Hetran-Riorous & luwlxe —

Simulation 5 Design « Rating ol las g Aspen Hetran ;o woz oiws (b o5l is) ol olsesl & 50 50

Sgb s odld 5 4
AN

kmol
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Shell Tube

Tema Shell Type 1 passshell | Total Number 550
No. of tube pass 2 Pattern Triangle
Exchanger Orientation Horizontal Material Carbon Steel
Inside Shell Diameter 2.5 meter Length 5 meter
Shell to bundle Clearance 0.25 meter Pitch 15in
Inlet Nozzle Diameter 0.11 meter Inner Diameter 0.02033 meter
Outlet Nozzle Diameter 0.25 meter Outer Diameter 0.02086 meter

Baffles Inlet Nozzle Diameter 0.1 meter
No. of Baffles 5 Outlet Nozzle Diameter 0.1 meter
Baffle Cut 0.25
Baffleto Baffle Spacing 1 meter
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M Block B1 (Hetran) - Data Browser

[z B1 -] & [ - Kfrput  ~| >>| O0]58] N2
+ m Setup ""-'fSpecificatiunsl Property Curves ] Hetran Farameters ] Flash Optionz |
+-[5] Components
+ m Propetties Hetran input file with full path and file extenzion [* bit]
- [fg Streams Browse. .
- &) Blocks
I E{ Calculation tpe -
o [nput
(4 Hetran Browser TR
3 Exchanger specification
&) Elock Options
4§ EC variables ) | J
& EOInput ; | J
&) Spec Groups
[ Ports Hetran input file
+ _él HEAT: : :
-] Reactions v Save hot stream and curve properties W Save Hetran analysis parameters
*-(¥] Convergence W Save cold stream and curve properties W Save geomety from design mode
+- (7] Flowsheeting Cptions
+-(7] Model Analysis Tools
+-] EO Configuration
Required Input Incompleke

Aerotran

Aspen B-jac .o5i oo oolitul olsa slo JsS (>l pb (6l 45 sl Aspen B-jac 0,5 sla asliy 5l (S Aerotran
A b xe (0 05290 2lep S1 s 0g dialy> 08 Aspen Plus o), 514 g oo 1) deliyp cpl a4 o S co il
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G‘Speciﬁcatiuns| Calculation Ophions | Convergence |
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K.ey component recoveries Condenzer specifications
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Heawy kew and liquid distill ate
Comp: | ﬂ
Recow: |

S oo Sl (SO e gew slasy g Reflux Ratio . Column Specification cood o ®
S o0 3,ls |y (Heavy Key) .S oS 5 g (Light Key) e oS 5 Key Component Recoveries cood o ®

PGy Mo T e T Sl S ol




1) ASPEN PLUS (gjbw duds 1381 o 55 o390 0932

Dyl 0925 70 YL jo aS glosls (p i (Kw tHeavy Key

2,18 3929 7 0 YL y0 a5 gloole o5 Sw s Light Key

fa,18 jeam 7 Yl o (Xw b Sew ools ol 5l ao 0wz oS cas| Recovery s 5l jslaie™

S 5o le 1y Hhsn 5 jeudlanS jLas Pressure oo o @
S o0 asein |y HguilaiS g5 Condenser Specification cuod o ®
Distl :¥Y-¥f
L =9 Jo—amm 99 5 699,9 Slje> SO L s sla z,— (Short Cut) eolv g &y Slewsloes sl Distl oo
Ceomnd O a1y 4SS0l Jbls ay . c Wl DSTWU Jos 51 15 (698 Jow ol oo 00,5 oS 5 S3> slojguilass

Al e a8l s coliz e IS Jsb o @ (DSTWU Jow ;0 4S5 50 ,0 .05 o0 dewlwe ailllo @ cad

Input  aza o o,ls DSTWU i1 (59, SIS JL g0 b .auS o eolitul jiilowlxe ,o Edmister s, ;I Distl Jow
0l putle> Specification

*5pecificatiuns| Convergence |

Column specifications
Mumber of stages;

Feed stage:
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G‘Speciﬁcatiuns] Dezign ] |

Traped zection

Starting stage: |[ E Ending stage:

Tray type: | j Mumber of pazzes;

Tray geometry

|
—

Lelelle b

Tray spacing:;

KHEY

20,8 oolaiwl i Jod 655l ol oo b (g (o alold pund (6l

T ks B (o o alolo
>\Y..mm f6+- mm
YY++e mm-\Y-.-mm Feemm-9-+ mm

: Design axéwe (o

Foaming . Over design o ;o « cow Clue JS 4 DOWNCOMES o lis Cn s « (yliis g 10 axas (] 4o
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Sizing critena
Fractional approach to flooding:
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Design parameters
Syztem foaming factor:
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Glitsch Ballast Trays

None Foaming Systems 1
Fluorine Systems 0.9
Moderate Foamers, such as oil absorbers, amine, and glycol regenerators 0.85
Heavy foamers, such as amine and glycol absorbers 0.73
Severe foamers, such as MEK units 0.6
Foam stable systems, such as caustic regenerators 0.3
Koch Flexitrays
Depropanizers 0.85-0.95
Absorbers 0.85
Vacuum towers 0.85
Amine regenerators 0.85
Amine Contactors 0.7-0.8
High pressure deethanizers 0.75-0.8
Glycol Contactors 0.7-0.75
Nutter Float-Valve Trays
None Foaming 1
Low Foaming 0.9
Moderate Foaming 0.75
High Foaming 0.6

: Profiles g Results wlxaw (&
o ol s Jeb o Downcomer cols 5 Jlad 5 JS Coluw c zp jhad Jols b mls Slas ol o
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; DC.HT Center
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Column Diameter
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ot Duty
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Comp. i HAc (1) HAc (1) HAc (1) EtOH (2) EtOH (2) EtAc (3)
Comp. j EtOH (2) EtAc (3) H-O (4) EtAc (3) H->O (4) H-0 (4)
a; 0 0 —1.9763 1.817306 0.806535 —2.34561
aj; 0 0 3.3293 —4.41293 0.514285 3.853826
by (K) —252.482 —235.279 609.8886 —421.289 —266.533 1290.464
bj; (K) 2254756 515.8212 —723.888 1614.287 444.8857 —4.42868
Cij 0.3000 0.3000 0.3000 0.1000 0.4000 0.3643

REF.: Y. T. Tang, H. P. Huang, and I. L. Chien, Design of a complete ethyl acetate reactive distillation system, .J. Chem.
Eng. Jpn. 36, 1352-1363 (2003).

Aspen Split Distillation Analysis - Ternary Map
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WATER

Ternary Map computed at the following conditions:
Pressure: 1 ATM
Envelope Type: Vapor-Liquid-Liquid
VLE/VLLE Model: NRTL-HOC
LLE Model: NRTL-HOC
Vaild Phases: Vapor-Liquid-Liquid
Basis: Molefraction
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(™ Calculate heat of reaction
(" Specify heat of reaction
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: Do not calculate heat of reaction
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: Calculate Heat of Reaction .Y
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Feaction stoichiometry
p I CFHE + H2 > CEHE + CH4 ]
2] 2 CEHE > C12H10+ H2

|

Selected/Reference components

Mo, Selected product Reference reactant
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of Specifications |JHeactiDns| Corvergence  Entrainment | LItk |

Liquid entrainment in wapor stream

Fraction of liguid entrained:

Solid entrainment in vapaor stream for each substream
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JSpeciﬁcatiuns Froducts | Azzign Streams ] [nerts ] f ] [ tility ]
Operating conditions
Pressure: A || psi w
Heat duty: 0 Btuhe v

Calculation options

Calculate phase equilibriurm only

Calculate phaze eguilibrium and chemical equilibrium

Restrict chemical equilibrium - specify termperature approach or reactions
Restrict chemical equilibrium - specify duty and temp, calc temp appraach

[+] Include wapor phaze ’ Solid Phazes ‘

A asls> L Restricted Equilibrium o5 5, w4l sl Caleulation Option pew 4035 1 Specification asas o
(entire La iiSly aon sl (Temperature approach) Jols 4 o3 sles Jlade 50,5 5)lg b (lgs oo a5 0 () jo
2,5 sgaze | oleerds Jolws (Individual Reaction) L 550 sla iuSTs L System)
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« Specifications | Products | Azsign Streams | Inertz =R estricted Equilihriuml [ tiliky |

Feztict chemical equilibrium
() Entire systern with temperature approach F |»
(3 Individual reaction

Reactions

=Sy 5l 2 ay bz sles (0,5 9,15 b el Sl Calculation Option sl 4035 51 Specification asxas o
2,5 wlet acwle piwaw JS Glp ) Jolw a4y (oo slos Juw

4o ol ead sl Include Vapor Phase [, 51 i STy slajlds s an bgyyo Cad jo Specification axaws o
3,y S sae ST Maximum number of fluid phases coewd ;o 5 090 dales 1iSTy slaslé 51 S By 5B O gal
Sy n 41,5 o ST, U515 0 wle 18 50 393 35 53 sas ST 5 b 3B S 05

Phazes
M axirnum number of fuid phazes: . o
Include wapar phase Solid Phases

3 Al el slejls s MIXED ol,a (oM 5o sul> Jslowe 51 & jso 50 4 Slasl> RGibbS Jow o @
g o 43l CISOLID b, oS

Slewle ;3 MIXED ol,> (oS 58 dul> Joloeo 51 Lais oiS oos &85 556 Jolss ,o Lalb asls 6
S e &S g5 Jobss

(Heat of a5 sb,S 4 (Free Energy of Formation) Lses of;l g5, lls wb sl Jgams o @
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g (oo Ll (Inert) Jl o olS 5 olae NC SluS 5 @

6oyl laie moy;Sle Solid Phases axis ;o Wb Yol wals Jsloe 56,0 sul> EYgame 925 &jgo ,o @
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M Solid Phases

W Specifications = Products | ¥ &ssign Streams |
Canventional zolidz can be handled either as pure zolids in CISOLID

substream or ag components in solid zolution phaze in MI<ED substrieam. (") RGibbs considers all components as products
Only zolid golution phazes can participate in the phasze equilibrium () Identify possible products
calculation.

(#) Define phases in which products appear
Pure zolid products

Phazes
RGibbz will conzider formation af solid products if
1] Companents have walid zalid property infarmation but no fluid :
5 ; Phasze 1D:
property information
ar Phaze type: _
2] Salid products are specified on Products sheet Property apor
rnethod: Liquid
RGibbs considers each zolid product to be its own pure solid phaze Spec. type: Salid solution

Pure zolid

Component: 3

Solid products in solid zolution

To include zolid solution phases specify solid solubion phaszes on
Froducts sheet.

M aximum number of zolid solution phases: |

Cloge

b awirnum number af zolid solution phases conzsidered.

|
w

Jaie ASSIGN SHream amio s aSiyl Ko 553 o gyl L8], ra,5 Oz 5l LA aels SYgame plad o

Bl oud Cpeend ST 5l T (79,5 ao

W Specifications JFmductsl o dzsign Shreams |

() RGibbs considers all components as products
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) Define phazes in which products appear

Froducts
Compaonett Walid phazes
p | SODIL-M b imed
S00Id-02 PureSolid
*
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e Power Law kinetic model
e Langmuir-Hinshelwood-Hougen-Watson (LHHW) kinetic model (not applicable to reactive distillation

systems)
e User-defined kinetic model
) W e Jos ple
(Emulsion, Free-rad , lonic , segment-Bas , Step-growth , Ziegler-Nat)
J=Bas ai il oo gl i youds slo STy slo St Glizes sl Jow 4 bogy o ailell LB Caod (pl jo oS
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(kinetic factor)(driving force expression )

4 (adsorption expression)

Where: 7Y _

Kinetic factor (if 7o is specified) = k[?] o\ Ea/ RILIT-1T0]
Kinetic factor (if To is not specified) = kT"e Fal KT

Driving force expression = K (]_[ S ]— K; (H €/ )

e (e )

Adsorption expression

Where: . :
[Ci] basis
F = Rate of reaction )
Molarity
k = Pre-exponential factor .
P ‘ Molality
T Temperature in Kelvin Mole fraction
G Reference ‘[emper‘dture in Kelvin Mass fraction
n Temperature exponent Partial pressure
. Mass concentration
= Activation energy
i
R = Universal gas law constant
€ = Component concentration
m = Adsorption expression exponent
K,.K,.K, = Equilibrium constants
¥ = Concentration exponent
&7 = Component index

aJole Oy wa I Ll ol o SL o we Jol s o lgh KK, K, a Sl

D)5 s 35 InK:A+$+C|nT+DT

React-Dist gy STy -
(reactive  uuSly ,ass a5l (RadFrac, RateFrac, BatchFrac) ,ass slo z o ;0 Lo jiaSTy 5l aws oy
: AJ}MJ = M Awd 90 4 g AJ}MJ = oolawl aao ) t) d|g|”at|0n)

ol o jiasly
el Slgi Jolai gla (2aSTy wslie o STy ol IS S0
S b STy
Lol (G5 (St gl ST alin b 25Tyl ST S
o g STy
Sysody Lo i Slg o ol IS IS s g el Gy a3 | B Rad-Frac sl z,y o i

<l COnv = A+$+CInT +DT
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<
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7 (G sl Bl 1) s o9 5L iz glasojo 4y bgape Gy 5 XL Fy (sla 0l plgs o )50

LS ol Laib Lo o yoss 50 sl ool a5l (sl 3905 Jsiz 3,5 a5 500 s oy o oMbl ol

ol 5 a5 Sl SlyeiS fien Wlis 55 Cy 5 X\ F (sl ools pyolia b 5 il o Slelas byl 4y Lo

(F) les el emss, (X ) led cdl cons 12515, Valve Characteristics o s &, pan! ;s , aisl

O IR N P IR A RO Spr A (o) I U [ PP VSRS P WELS
sl 15 g a8 i ol angF 51 S ol glis 3 ASPEN s 4ot oo daseiue
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Axa o (o dmao Dgh e atax Do Ll Ll a8 slow g e g jLid Sl Y olae Jga ol o
bl o Caleulation Option

o Operation | \alve Parameters  Calculation Dptions | Fipe Fittings |

Calculation options

v Check for choked flow

[ Calculate cavitation indes

Mirirnum autlet pressure

fo Usze lower imit for simulation

" Specify minimurn outlet pressune | J

(" Set equal to choked outlet pressure

Walve convergence parameters

b aximnum iterations: E
Errar tolerance:

5 S sl oanay oloml byl b a by e sl 4y ;S Gl LB 0gd o 00ld o3l )5 4 azin ol jo

Aled oy 2 J5S sl 0 1) Hgmwliogls
50 g o odliiwl ol Siglite s Jad b alg) JlaB a5 _aBlge j0 45 el Pipe Fitting axio (s ,51 axbn

g JooSS azman (pl Canl p3Y a5 898 oo Hhad o bl Sl 5l b co e Sl Gl
o Operation | " alve Parameters | o Caloulation Options J'Pipe Fittings]

v |nclude effect of pipe fitings head lozs on valve low capacity

Yalve and pipe diameters

Valve inlet diameter; |[ [ft ﬂ
Irlet pipe diameter: | |ft ﬂ
Clutlet pipe diarneter: | |ft ﬂ

Calculate outlet pressurefor Specified Valve (Rating) .Y

s oslaiwl a3 ol 5l aal aseie 5l SO gl oad ol Hlid cdl e ailne Bus 4SSl (6l
Slgly s by oo lade bl o9 3L wus 0 Valve Operating Specification cod [0 b pl )0 oS

S (5
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J0 pe[aliun| ' alve Parameters | of Calculation Options | & Pipe Fittings |

Calculation type
" Adiabatic flazh for specified outlet preszure [pressure changer]

(" Calculate valve How coefficient for specified outlet prezzure [dezign)

{* Calculate outlet pressure for specified valve [rating}

Yalve operating specification
(v | | J f« ¥ Opening; |10
= | | J " Flaow coef:

Flazh optionz

YWalid phazes: | j  axirmum iterations: E
Errar tolerance:

oS oo D 03l el M aS ass] Billas ez ge Sledbl lul w1 sam Slxio

oo

Vﬁ&&.aﬁ@)%(s’ﬁlfdﬂ&}l?“’l%r @bV TF sl g or pSIg Las s Ol Gl
Az ;0 05h oo ozl ¥ adgd o)lg ¥V PSIG Lad b ot ool 5l (2955 by )8 518 by cnl e 0 (b
fazdl (oo GlisT S5 oy (79,5 Ol 3l s)les
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B3 dule

Aspen Plus I3l s 5 50 (S jLid g laebl glo i g5le 4t b, b olid] -
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Ve ASPEN PLUS (gjlw dus 1381 o 55 403901 093>

Aspen Plus 51331 o 5 ;3 (Lol (gl ol (g5l d -
139 g0 oolaiwl licebsl sl 1ol 51 jelaie g0 4y AspEn Plus I3l o 5 5o
OS5 ,Lad bt ;0 LL Gl Db epes )
4 6995 il M L e (5T aile (glressny I o Wl HLad a5 Glactil (Sealus 05 Joe Y
g0 Yo STy 589 b )L
Flowsheeting Option\Pres ;. 5l wb 3 K& 3illae ASpen Plus Ll580 6 5 30 S jLid sbapiomn b )5 Cue
0,5 5L wos axas S Relief

Ml Pres Relief PR-1 Setup - Data Browser

| Setup v | '_tj' |ENG v & = << input v 2> [ & S N2
=3 m Convergence - Gscena[io]GStream] nter ]G‘Hules] Flash Optionz ] ] ]
=g Flowsheeting Options
£ Design Spec Frezsure relief scenario
[ Caleulakor (%) Steady state flow rating of relief system
£ Transfer ~ : :
- L]
O streamLibrary : Steady state flow rating of relief valve
£ Balance () Diynamic rn with vessel engulfed by fire
£ Measurement () Dynamic run with specified heat flug into vessel
= &) PresRelisf
=& PR-1 Specifications
SR ; ; P —
! e.up 3 Capacity option: | Ca w |
@ Relief Device B L[S 2
&)  Inlet Pipes Went dizcharge pressure: || psi _v'
@ TaiPipes Estimated flow rate:  |Mole v | || Iomotshr v
@ Dynanic Input Lo G
®) COperations
@ Convergence
#®) Block Options
0 Add Input Steady state flow rating of relief system:; the flowrate through the specified relief system is
#-C]  Model Analysis Tools o | |[ealculated.

< ?
Required Input Incomplete

2,5 ol sl el )b ol g0 SCENANO axin jo Setup 4,8 5l oolawl b

(Sg9d o0 GBIl (S0 JLad lnens (13,5 Jor Comdg 4 g2 lins)gr L 95 )

el Ol BB jhgy 90 S HLid jpod Cudyb s gl <Y
g o0 S g e loazxe ASME Code o lasbiw! b g cod b el ol Gl L :Code
Gl eSS (i g Deu sod S 0 lailkiul (g9, 5l eads bl e cud b cdl ) Gl L Actual e

g en e il Sed )b (69 5l e 5 (Al (L2
\(5?5)5 alss jles Y
Y‘SM ol wal -F
ol bl BB b3 758 4y g )l o> Pressurerelief scenario cuwnd o Scenario aswas o

Steady state flow rating of relief system .\
Do 3 0,5 Amilomansds S (ghogl g SLaS 5 4 4295 L]y 0l (20 Ol gyl cnl ST L
35 ST oz Lulph 5 0mys (S 5 o 25 dlg) Slasiie b ras oz Sud Wb gl ol S
gl dals
Steady state flow rating of relief valve .Y
©39y9 o od odlo Llyply LSS 4 azg LIy b 5l e Glx @0 OlFee sl ool SLEIL
S ol 4igS md aF Oglad pl b a3 (699 L ailine g el gyl (5 ool gy b ol 0 S aile 1l
g gad jelate ol o

1 - Discharge pressure
2 - Estimated flow rate
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Dynamic run with vessel engulfed by fire .Y
Sl b Jae ol 5o 05 o ooliiwl ol 0o (555m (ST o a5 B, S 50,5 Jow sl g2,lew ol )

~.\.:9.~J A.ALS).} o)|9 )
Bk anaa e
S,k Hl oS s
S oo Al iy sloo Jslinl 3 ) Bl a4y 69959 55, 38l 5 cdl> il yo

NFPA-30 »
API-520 «
API-2000

Cliiseo (oW ylailow! Gubs 31 > ouud Wi @yl JS dwle Ll
API-2000 3 NFPA-30

(ftz) C.‘a.w TR (?) W NSRS C'_’)b’
r
20 < Ay < 200 Q = F X 20,000 X Ay
200 < Ay < 1000 Q = F x 199,300 X Ay, %
1000 < Ay, < 2800 Q = F X 963,400 X Ay 8
2800 < Ayt Q = F x 21,000 X Ay "%

For NFPA-30, Qmax=14,090,000 at 2800 square feet if operating pressure< 1 PSIG

API-520
Q = F X 34,500 X Ay " (the default credit factor being 1)

25 Jevxr Gllae Sl cnl ol coli B)b aldis ey (b (699,9808 e (551 WS (o0 (558 138 e
S3P el sl Tl 5 G i Sliad C ol pundl Bk Al Gl el laygs )l e
IS o oalitaslatly Lee oad liail o Juiliasl b 5T e53)5

API-52, API-2000, NFPA-300 (glss ylasbiw! jo jlicl 55351 bl

Type NFPA-30 API-2000 API-520
Insulation only 0.3 F:K(1660'TF)_/21'OOOt Same as API-2000
Y ou must specify F
. 0.5 .
Drainage onl 1 Not defined
geonty (Area> 200 sqi. ft.)
Water and drainage 0.3 1 Not defined
Wa.ter, insulation, and 0.15 INSUL Not defined
drainage (Area> 200 . ft.)
. . 0.15 . .
| lat dd Not defined Not defined
nsulation and drainage (Area> 200 sq. ft) i i
Drainage and prompt . : "
fir efighting effort No credit Not defined 0.6*INSUL
No credit factors . .
Portable allowed Not defined Not defined

1 - Credit factors

2 - Drainage

3 - Water-spray

4 - Fire-fighting equipment
5 - Insulation
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25 dsesd 3l Gl sloel [siS 5sd sslinul API-2000 5 API-520 (slaslaibiwl 51 28s Vb Jsor sl

k1660 -TF )
21000¢

Where:

k =  Thermal conductivity of insulation, in British thermal units per
hour per square foot per degree Fahrenheit per inch at mean
temperature.

f} = Temperature of vessel contents at relieving conditions, in

degrees Fahrenheit.

t =  Thickness of insulation, in inches.

Assuming a k value of 4.0, and Tf of 0.0, the following table, which was taken from API-2000, gives values
of F for various values of insulation thickness:

Insulation thickness (t)
6 inches (152 millimeters)

8 inches (203 millimeters)

10 inches (254 millimeters)

12 inches (305 millimeters) or more

F Factor
0.05
0.037
0.03
0.025

Wb 55 i ST oloy el el o)lg 1) (5 jliel jeiSlaillas el gla,sSTe gl @ wilgioe 2,8
(o g 1381 eyl ey 5l ol ads a9 B,k Slhigiore  Seline (g9 )l jo gl akliy o)
e S RLBg 5 WS o0 dnalxe aliSie o jlbinl an Gulul pr alBlax ) Liel slo )51 5 (599,555

DS oo I g8 00l Cpnd (e ST ST sl ylej 5l Camls yo ) adss

dwlbe 13 Jod Billas ol ol glas lbinl 51 (S bl (s v ol ol 0 ioren

Og (5o
API-52, API-2000, NFPA-300 o jlasliw! jo (pwd xdos duslxo 0920
Vessel type NFPA-30 API-2000 API-520
75% of total exposed 75 % of total areaor area | Wetted area up to 25 ft.

Horizontal area

to aheight of 30 ft. above | above grade (based on
grade, whichever is greater | specified liquid level)

Areaup to 30 ft. above Area up to 30 ft. above Wetted area up to 25 ft

Sphere

grade. Bottom plateis grade. If on ground, above grade (based on
Vertical included if exposed bottom plate is not specified liquid level).
included. Bottom plateisincluded if
exposed.
55 % of total exposed 55% of surface area, or Up to a maximum horizontal
area surface areato aheight 30 | diameter or up to height of

ft. above grade, whichever | 25 ft. above grade,
is greater whichever is greater

09...4‘54@ A.A...Jl?oo (A—\ ©) J5~.\> hb) )‘ s (_gl.ﬁo)‘.\.:l.a.m‘ ks.;.’a W) g.h.\} g.:)‘)> JS

Dynamic run with specified heat flux into vessel .f

S oo g ame (68959 855 S sl ploy el jo 1y adsu e sla LBy 1581 a5 g lew s
aS Conl S3a pY 0,5 asbp o)ls 1) (69555 b,z Lalpd oles ce Stream asas ;o Setup p,8 5l eolaiwl b

Ml) 0 g.sl.?b.)‘ r:jé L: Jﬁ‘ L;y)t.w 99 )‘ ‘_;i» S el Jl.t_‘a G’LA) Ao k)"‘
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Ml Pres Relief PR-1 Setup - Data Browser

BEE

| @ Setup e !ENG v & <<l vl x> [ B N>
(= 1 Reactions # | | = Scenario GSlream] ]\'G'Flules] Flash Options ] He: § ]
F- (M Convergence
= &) Flowsheeting Options Referance stream Stream composition
1 Design Spec [[] Reference stream composition Basis: [hac le-fractic |
£ Caleulator =
£ Transfer Component | Fraction
(:) Stream Library
[ Balance
£ Measurement
= g] Pres Relief
=g PR Uszer flash specifications )
g Setup Temperature: F w
W Relisf pevice Pressure: psi v
&) Inlet Pipes . 1
@ Tai Pipes Wap, fractlon:_ |
& Dynamic Input
& Operations
& Convergence
@) EBlack Options
[ steady-StateF ..
23 >

Required Input Incomplete

S3aeVNo S by o)y |y B,k 3l LS 5 Lyls ol oo Vessel Contents axaw ;o Setup 8 5l solazwl b

ao o Fillage cwond jo ol ooss Obxll phlez b pow g liw 90 51 (6 a5 cwl Jd gl amio ol a5 col

a1y 635 oS 5 Glgise SLuS 5 Cad 5l o Pad Gas Component coed ;o 5o oo 3ly |8,k 51 s oz
28 WLl s jse lid 4 B)b Las il jslate

M Pres Relief PR-1 Setup - Data Browser

5/=1E3

| setup v| B[ [ens v| ¢ << w|>> [ Ea N2>
@-{I] Reactions % GScenario] Shesn wWessel Contenls1'ﬁHules1 Flazh Optianz ] Feactions ]
-] Convergence
={g| Flowsheeting Options Reference stream Yeszel fillage
m Design Spec DHeference stream composzition Fillage: [ 1
1 Caloulator
Pad gas ]
E_I Transfer component: I |
() Stream Library
[ Balance Wezszel composition
£ Measurement || Feiae E asiz: | =-frar :|
=& Pres Relief e
=g PR Uszer flash specifications Component | Fraction
’-_‘u Setup Temperature:I F ~
@ Relicf _DE‘”CE Pressure; psi v
@) Inlet Pipes . i
@ Tl Pipes Wap. flactlon._
@ DynamicInput
@ Cperations
& Convergence
@ Elock Options
[ cteady-StateF .o,
< | =

Required Input Incomplete

) Oylee alez 5 S L olBiws jlid il 4y bgy o sla sl b lg5 o0 RUIES asran )5 Setup 4,8 5l eolaul b

1,5 sl p 5,4

358 daliyy 3 ls MAWP 5l sos )0 & g0 a5 Wilgi oo Bk (Lid iSTas> Maximum Vessel Pressure cod jo )

1 -Liquid Holdup Fraction

s asb 3,15 1)l bawgs Lowiiae )] laialy
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e, Oygo ar S HLad o (69,9 S dlg) JLid il iSTas Inlet Pipe Pressure LOSS cod jo -Y
Sobuo b 555550 (639,925 Ayl Ceond (3 JSJLAS S8 A5 g0 )0 g os el 3)ly ) ke jLid EMS
aS 3gb co Sl (S Hlad o ] g, ) Jlid cél el g, Tail Pipe Pressure Loss cuwod jo -Y

el 2 Ghg) w5l (S

wib ol ol b jyie jLad 51 sYL 7Y e T Jlad il a5 o,wd lp el ol wlel 5 :97% Rule e
S e alaxd o jo il jlad Bl ST asl 85 5l Jsb po abaxd o) ke jlad SMSTTAY Cenl o
Ao oo s deliy ail ) ,ae s 174V

STy osi oo doliy o)lg 80 Lad WS 51 guo 0 &0 4 DAl pou3Sle il8 ol wll »» X% Rule »
Ao oo U deli py 0gh X% 5l iy aeli py Jawgi ool awloee jLis

el X210 1 45 45 el X% 6il5 Jlos 5568 ! 10% Rule

ol ;53 (ol Slo et el (n yote 5l (B Sl X polie p5 Jeoar Bllae 531 o5 093 slosal, bl

Cew]

Hlad Ol b O jgan] (o 0ed bl abgs e S\l S 51 Valve Differential Set Pressure cood (o
Gillao 581 05 055 lesaly ol o .05 wales i w2 ke lid S Ll 2,5 0 Cwewd (o
] 00,5 le.o.i‘ sl s 51531 O et ) Sl au S ol ol glealy 55 Jous

1 -Differential Set Pressure (The pressure differential between the set pressure and the constant superimposed
back pressure)
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Ml Pres Relief PR-1 Setup - Data Browser EI[E]
| setup v | B [ens v &= <« o> Dda S Ne
#-[] Reactions dll R Scenario] trear ] wfessel Contents = Rules ] Flash Options ] Reactions ]
F- (M Convergence
= &) Flowsheeting Options Mairurn vassel prassune

1 Design Spec (%) Parcant of MawP:
£ Caleulator 0 S
=) Transfer () User specified: I
() Stream Library ; :
lil Balance Inlet pipe pressuwe loss
£ Measurement Marimurn o35 [percent): i ]
= g] Pres Relief —
=& PR Tail pipe pressure lozs
@ Setup O Use 874 e
@ Relief Device ) Marimum loss [percent]:
&)  Inlet Fipes O Use 10¢ rle
&) Tail Pipes = =
z-\' Dynamic Input Walve differential set pressure
@ ©Operations [ Differertial set pressure changes as back pressure changes
& Convergence
@) Block Options Specify the madmum alowed vessel pressure as a percentage of MawP.
[ sSteady-StateF ..
£ |
Required Input Incomplete

s cpladl o S oy i 8,1 3l ol ouuSly £48g aisS 2 g5 o REACHONS aian )0 SEtUP 4,8 5l oolasul b
1098 o0 5 oiaend Jold Al piagns SO ass o0 ) Sl (g9l o add
D58 L 5 4 b 535y U5 o3 alsl & 1y By S Al e g 45 Sy B 3,9 B o5 -
T 65955 Als) 5l Ceond g0 by Sy -V
VOJ.Z.;S “o.. ,“ ... _\u
Ts gl o g0 L S -F
Jols b ol oassS adsw o (e (69959 Agd SO ol sl e 39 g0 Jo A et (g5l Al o
Lol LB (29,5 sloddgd ols 13 abl (94,9 dlg) gy g B,k 4 e caisS A S g

oty lgd L5 (g9, 00k s lipol! s

1-A Vessal Neck

2 -One or Two Sections of Inlet Pipe

3 -Relief Device

4 - One or Two Sections of Outlet Pipe
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MNote: A weather cap may be required

Mon-recoveralle losses along the discharge
pipe nat mare than 12% of the sel pressure JL

Lowe paint small bore drain

Fressure relief valve

Long radius elbow

Body drain
Non-recovarabli losses nol more 1

Support to resist weight and reaction forces

- Mominal pipe diameter no less than valve

than 3% of the set pressura inlet size

Pressure vessel

3 i (5l LS coxi B,b (59 ool cuad Lol |yl

Bonnet vent piping for bellows
type pressure refiel valvas, il required

__, Toclosed system
[sedf-draining)

Flanged spoal piece, if
required to elevate PRY

o Non-recoverable pressure losses not more
Mominal pipe diameter no less E 1 than 3% of the set pressure

than valve inlet size

Vassal

' ™
Al i (5 39 YLD Cxi O ,B (59 0ulh cuad Lol |yl

12,5 Gl 5 b el )b olg5 oo Configuration axas ,oRelief Device 4,8 3l oolawl b

o5 s a3l 29,5 9 (699,9 slaalg) slaws Y
o5 e i 4 by e Slewlore 48 ByL 48,8 Sl 8,8 Jd e by Jls Y
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I Pres Relief PR-1 Relief Device - Data Browser

T : = = 1 S >
@ Relief Device D=E=NETE v @ << v >»> [ & N> Z
E (¥ Convergence 2 "-;Conl‘iguralion]'i Safety Walve ] Auptire Dish ] Felisf Wer ] ]
= [&] Flowsheeting Cptions
[ Design Spec Fielief device
[ calodlatar (5) Safety relief valve Service: | v|
::_J Transfer. () Rupture disk
() Stream Library 3
t_| fiaiaiie () Emergency relief vent
£ Measurement (") Open vent pipe
=g Pres Relisf () Relief valve / Bupture disk combination
= _‘QJ PR-1
@ Setup Inlet pipes ¢/ T ail pipes
@ Relief Device Fef e
@) Inlst Pipes
G T P'p?s Optional
@ Cynamic Input i
@ Cperations
@ Convergence an
@) Elock Options
[ steady-State F S afety relisf valve [PSW)].
[ Dynamic Result .

< i | B

Required Input Incomplete

Slasein boljon | jLiad adss oliws olgs oo ) SIS 3:llae Safety valve axas ,oRelief Device p,8 5l oolaiwl

Ml Pres Relief PR-1 Relief Device - Data Browser

CEX |

¢ i | =

@ Relief Device v| B[ Eng v| + << N>
-] Convergence # | | f Configuration iiisa[elyvalve1 Ruture Disk | Relistient | |
=g Flowsheeting Options
[ Design Spec Manufacturer's tables
Calculator b
- IS 20
£ Transfer | — )
("1 skream Library
[ Balance
£ Measurement Yalve parameters
=] Pres Relicf Inlet diameter: Throat diameter: Outlet diameter.
T ; :
=& PR-1 | |ft » | Efl v | |ft v
! SEtL_'p ) Discharge coefficiznt: Differential setpaint:
@ Relief Device | 1 1 |
. | | | [psi v
@) Inlet Pipes L | I L |
Q ;a" PID?SI ! Optional
@ Dynamic Inpu ] — . 7
@ Operations Open factar: 1 ot
@) Corwergence — Close factor: 1,93 r-pr
@ Elock Options =
[ sSteady-stateF [falve type.
[ Cynamic Result o

| Required Input Incomplete

Oyganl o asl el bl sl Sugs e g9 Configuration axas [oRelief Device g3 ;0 4S50 (0

19,5 4ol o)lg 1) sl Sess Slascins lgi oo ) K0 Gillae s (pl )0 045 o Jleé Rupture Disk axao
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Il Pres Relief PR-1 Relief Device - Data Browser Ej@
| i@ Felief Device v B £ |ene v| & << [ vi>> & & N P72
|- S |
-] Convergence 4| | o Configuration ] S & Rupture Diski | ] % | ]
= [g] Flowsheeting Options
(] Design Spec Manutacturer's tables
&l Calculater M anufacturer: Iiv
£ Transfer
(") Stream Library
(] Balance
£ Measurement
=@ PresRelief Rupture disk parameters
=g PR
==l e Diameter: ft VJ
o  Sefup
’..". Relief Device Dizcharge coefficient;
@)  Inlet Fipes Differential setpaint: psi W |
g Tal PID,BS Equivalent L/D:
w  [wnamic Input
@ Operations _
& Convergence
@) Block Options
D Steady-State Re E!Légttr,ue digk ctliﬁcgacrlgi coefficient uged in code capacity rung. ASME suggests a value of
1 Dyriamic Results ae) |52 for uncedified disks.
< | >

Required Input Incomplete

Gohhsl adss 05) |6 Lol adss b e gss Configuration axas oRelief Device a5 0 aSs g0 o
U"‘ ) 05...4‘59 Jla_e Relief Vent axaw u)}a..ﬂ ) \.L.JlJ IR ul.?h.:‘ (é}wb.o oolawl )LNS r‘,S (5“[‘7"‘“‘:?“’ 5O yden
23,5 aabip o)lg 1y 6, las) adss ot Slasine lgioe p) JS8 illae dxio

M Pres Relief PR-1 Relief Device - Data Browser

ey - NER e y— ;
i@ Relief Device V!I_‘t:nll |ENG v E = K« a ¥ > L& < N
F- gy Components " J'Eonfiguration] 5 afety el ] it ‘G'Heliel\l'enll - ]
[#-- &) Properties
&) Flomsheet Manufacturer's tables
£ Streams M § |
ahufacturer: v
£ Weilities [!-—|
[ Elocks bl
=+ |:| Reactions
4 m onvergence Recommended zetpoint: | |psig
=& Flowsheeting Options L
Diesign 5
{53 Desian Spec “ent parameters
£ Caledlator §
£ Transfer Diiameter: Eft LY
() Stream Library Differential setpaint: | psi v
] Balance Ower pressure factor i |
£ Measurement
= _-‘QJ Pres Relief
=) PR
@ Setup
@ Relief Device Felief went manufacturer.
&)  Inlet Pipes by
< | @
Required Input Incomplets

50 b oud bl Model Vessel Neck (.51 > Configuration axaos ,oRelief Device ¢, )5 aSi g0 o
Aol o)l 1) Bl 08 Claxin ly oo p) JSo Billas aao ol [0 05d o0 Jled Vessal Neck axio &jgal

2,10 0 5 (Salips slags L jo yion axin ol oS

1 -Emergency Relief Vent (ERV)
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M Pres Relief PR-1 Relief Device - Data Browser

DER

|i@ Felief Device =E=RE v & << v > Ll < N
-] Blocks 4| | @ Configuration ]iiiSafety Valve] ] wVessel Necki
B~ Reactions
H-] Convergence Weszel neck dimensions
=& Flowshee.tmg COptions Ferigi: I it "i
1 Design Spec )
] Caleulstar Diameter; ft v!
1 Transfer
() Stream Library Wessel neck options
[ Balance Orientation: =rtical |
Measurement :
=8 g Pres Relisf Connection type: Rounde: w
=& PR-1 Reducer K:
g Setup Expander K:
@ Relief Devi s
! EIE, X Roughhess: 00007 ft »
@ [Inlet Pipes =
@ Tail Pipes
@ Dynamic Input
@ Operations
0 Corvergence ezzel neck length.
®)  EBlock Options %
£ |
Required Input Incomplete

odd Sl jae i 29,5 5 (693,9 sealy slass Configuration axias sRelief Device ¢ 3 )0 a5 )50 0
byl Clasin olg oo ) JSb Billas axao (pl j0 .Wgd oo Jleé Tail Pipes 4 Inlet Pipes slap,é & )ganl jo il

O;MLAJJ 0)|9 ‘)

I Pres Relief PR-1 Inlet Pipes - Data Browser

i@ Inlet Pipes == R v & << [ > [ Es
-] Convergence | |*Pipe ] Fittings | “alves | Thermal |
=@ Flowsheeting Options
[ Design Spec Inlet pipe section: Z|
Calculatar -
E Traneeiy Fipe schedule
) Stream Library M aterial: - Schedule: Waminal diameter:
& [ |
[ Balance | 26|
Measurement 5
= E Pres Relick Fipe parameters
=& PR Inner diameter: | ft |
Loy Setup Length: | ft b
@ Relief Device
@ Inlet Pipes ;
! e o Optional
@ TailPipes
@ Dvnamic Input Roughness: 100075 ft » | Reducerk:
@ Operations  — Pipe rize: ft % | Enpander k:
& Convergence
&) Elock Options
D Steady-State F Inlet pipe section number.
M1 Cvnamic Result ™
2 | =
Required Input Incomplete

amao (0 .0,5 bl Swlus slag e slp 1y 55 5L 9,90 o el )b olg5 o Dynamic Input o8 51 oslazul b
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Ml Pres Relief PR-1 Dynamic Input - Data Browser.

| Dynamic Input v| @ en vl &= <« u > B S Ne
E-[ Convergence » ;'VesseI];Design Parameters ]G‘Fire ]JFile Eredits] } it ]
=@

Flowsheeting Options 1
Design Spec Yeszel description
Calculakor
Transfer
Stream Library
Balance
Measurement.
Pres Relisf

= _‘Q] PR-1 !
Setup
Relief Device Uszer specifizations
Inlet Pipes
Tail Pipes |
Dynamic Inp i
Operations
Convergence
EBlock Options
Steady-State F Fem' tpe.

ooo

A

K

Vessel dimensions

Length: Diameter.

fr & | [t b

(1)

wle DL

oo

{

S DL clzatlislmey

LBl Y

J0@d

Dwnamic Result %

£ >

Required Input Incomplete

5l o, LeVessel Type ceond jo il LB slacs b g4

G‘\fesselliii' Ciesign Parameters

Weszzel dezcrption

W

Harizontal
Wertical
APl Tank
Sphere =
Heat Erchanger Shell
Weszzel Jacket

I1zer 5pecified
=TT =TT

03 50 slad wx> s MAWP sles MAWP . ‘@La,) sl Jos Design Parameters axas ;o gDynamic Input 4,5 ;o
gl g 4ol 0)ly 525 J5b Blle . g LBl puSin 2> Egamme Job 5l B)L 31 50

M Pres Relief PR-1 Dynamic Input - Data Browser

|ige Dynamic Input «|E K [Eng v| & << [al v|[>> & S N
H-[¥] Conwergence 4| | ®Vessel# Design Paramelers]i;‘ Fire ]JFire Credits] eat [nput ]
=@ Flawsheeting Options
£ Design Spec Yessel design pressure
£ caleulator b asimum alloveable warking pressure: f ; pai w
Transfer
.:E"! Stream Library MaWF temperature: iF W
|‘i| EBalance ;
£ Measurement Weszel dizengagement
-] PresRelief Dizengagement model: Homogeneot \_f
=3 PRl
g Setup
@ Pelief Device
@ Inlet Pipes
@ TalPipes
@ Dynamic Inp Wessel dead volume
’-". Cperations — Wolume of vezzel internals; ! cuft v
@) Conwergence
@)  Elock Options
(] Steady-stateF td aximum allowable working pressure in the vessel.
1 Dvnamic Result ¥
1< *
Required Input Incomplete

1- disengagement
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Yeszzel dizengagement

Dizengagement model;

JBu ae 0 awlxe sl DIERS Churn-turbulent Jow 51 Churn-turbulent i 585 Ol & g0 )0 cpiorad 5 .09 o
B9 9 998 o pleil HOMogENeous & g0 4y adss oo User specified as ;5 Gl b ogd oo oolainl B,b 5l >g >
All Vapor & ao 4y ladd adss leg ol 51 e duy )5 Jangd ool el Ju duoyo a0 B,L 3l [bw ws s 4

sl (Dynamic run with vessel engulfed with fire) ssw (g9 L ScENANO axin (o SEtUPp,é ;o 4S5 )50 )0
Al ales Jd 5 sle JSi sillas Fire Credits g Fire claoDynamic Input s )8 ,0 & jgail o abl ool

;51 w5, le Veessel Disengagement cwend jo ol LB o, sle Jos

Churn-turbulent
Ilzer zpecified

og anlym )L 318 )0 393 ee ,lu oy les Byb 5l >g,5 b ws s HOMOgeNeous au 35wl & jge o
sl Kea b g o Sen 81 5l 29,5 OlS 5 <y 4 All Liquid L 5 All Vapor sleas, ;5 olal &0 o

oolaiwl B )b 5l 2,5 5w ao 0 dewlxe gl DIERS Bubbly Jos 5 Bubbly a8 bl &g )0 09 winle>

Ml Pres Relief PR-1 Dynamic Input - Data Browser E|@@
i@ Dynamic Input v | B H [ens v | << v 2> D8 & N 027
(M) Corvergence 4| | ®Wessel @ Design Parameters - @ Fire ]JFire Credits ] | put |
=g Flowsheeting Options
[ Design Spec Fire szenanio parameters
3 Caleulator Fire: standard: |__v-|
£ Transfer ) ) — e =t
() Stream Library Fire: duration: | E_hr ¥
£ Balance [ '
£ Measurement |
=g PresRelief .
2& PR-1 ;
== 4y Optional
w  SEtup
@ Relief Device Yessel elevation: l E ft v]
’b:" Inlet Pipes Etra heat transfer area: I ; sqft v‘
@ TalPipes :
@ Dynamic Inp
@ ©Cperations
&) Conwergence
&) Elock Options
D Steady-State F Fire: standard; determines which regulations are used to calculate fire scenario factors.
1 Dynamic Result ¥

< >

Required Input Incomplete

1 -Vapor Fraction
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M Pres Relief PR-1 Dynamic Input - Data Browser,

| @ Dyramic Input v|E | H [ens v = << [al ~| > [ & N>
| | =t |
(M Conwergence A | ®Vessel @ Design Parameters ]iir'File JFire Eredils] f
=g Flowsheeting Options
[ Design Spec Fire credit method
g ?alcul;atc-r (%) User specified credit factor:
ransfer
.:::. Stream Library (") Calculated credit factars
Balance i :
g Feasiremest Calculated fire credits
=g Pres Relisf
= _‘QJ PR-1

@ etup
@ Relief Device
@ Inlet Pipes
@ TalPipes
@ Dynamic Inp
@ Operations
@& Convergence
&) Block Options
D Steady-State Specify the credit factor.
1 Dvnamic Result ™

<

>.

Required Input Incomplete

50 B,b mha (555 LiST by « NFPA-30, API-520, API-2000 (555 (25T 5okl aw 5l (S5 wub Fire axas o
a5 1y B ey Lol &l JUE g 5 me a1 B i) eyl 5 e s or > S pne
g o by 3ls Ll (slo,g3STs 0l ools peeds @ LS a5 olailen Fire Credits axaw ;5 .3,5
(Dynamic run with Specified Heat Flux into Vessel) ¢,le> (55 ,lw SCENAMNO axan ;o SEtUpp,8 ;o aSi g0 o

Al aalg> e 5 ISS 3llae Heat Input axasDynamic Input s 3 10 & jgail jo bl sl Sl

Ml Pres Relief PR-1 Dynamic Input - Data Browser

BEE]

Q Diyumarnic: Input v| |E| |ENG vi d= << |AII v! > [ 4 N
F-] Convergence ~ iii\fesseq w Design Parameters ] ] it= wHeat Inpull
=& Flowsheeting Cptions

[ Design Spec Heat input method
) (& Constant duty: i IBtu.’"hr v
£ Transfer : e
) Stream Library () Calculated from heat source
[ Balance () Tirme-varying duty profile
£ Measurement
=G| Pres Relief Heat gource Duty profile
= _‘Qj PR-1 [ emperature: T
g Setup |
@ Relief Device =
(.:‘u Inlet Pipes —— ]
o Tail Pipes ) I
@ Dynamic Inp b —
@ Operations | o
® Convergence -
&)  Elock Options
[0 Steady-State Constant heat duty.
1 Dynamic Result ¥

<

>

Required Input Incomplete

4ol 0,ls <ol gl S Congtant Duty cdls ;o .5)1s 3925 g, aw ($99,5 &)1, W (sl azao () (o
oo o3 3l o)l meie Slazin 0,5 ols b )l WS 5 Calculated From Heat Source cll> o .09d oo
» Lo Ly, Time Varying Duty Profile cll> Glxol b 5 058 g0 dmlne &)l Jlal g 0 9 &)l > Jl mlaws

09.»..:(54 ML;).) 0)‘5 ﬁ)lf Ja.wj.s L)L°) [ESwE
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ol 55 058 e oolitial ' GaBg5 i olsie A pitte iz b G eend s, OpEXALON 635 5 Seeliys slagy L o
g oo Bgie (65l Al wled ol oul iy, 03gaome | e e (5l plaST ya lade aSSle ) D90

I Pres Relief PR-1 Operations - Data Browser

@ Uperations v|E [ [ens v| & << [al v & 9 N
# (M) Corwergence ! |*Stop Crilelia|"€'Times|
[z &) Flowsheeting Cptions
£ Design Spec
O calculator
@] Trasfst Criterion ro,
() Stream Library : 2
é Balanis p |Location: ~
£ Measurement ariable type:
=l (&) Pres Relief Clap vale
=R r- FR-1
= @ Setup Comparent |D:
@ Relief Device Substream 1D:
@ Ikt Pipes i pproach from: v
g Tai Pipes
@ Dynamic Input
@ Dperations
& Convergence
@) Block Options
[ steady-Stake F
M1 Dynamic Result %
< b
Required Input Incomplete

Bgd so Bl 5y S8 Billae 8g5 \las Jlesl oo LOCAION Cond )0 asran oyl 5o

= Stop Eliteria|"-ir' Times]

Criterion no. 1
p |Location: v
aniable twpe: Y eszel
T Went Accumulator
B ; Went

Campanent [D:

Substream ID:

Approach from:

g g0 Sl @853 Jlre juitie £45 0l sl Location e Variable Type ceod )0 5

= Stop Elileria1"& Tirmes |

Criterion no. 1

Location: Yessel

ariable type: | pass fraction v

Stop walue: Simulation time
Wapar fraction
tole fraction

4

Companent D

Substream |D:
Cotversion
Approach from: | poles

tass

Wegzzel temperature
Wezzel pressure

1 - stop criteria
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ol 5 gile 4l slale; w2 TIMES dxao ;0 05d oo 3,lg ool Sl jxie Jlaie Stop Value cwend ;o

Dgisn el o)lg adss ol og a9 5L Sl 90 o @S Ly p b o Sl

Ml Pres Relief PR-1 Operations - Data Browser g@@
|@ Operations M= E e v| & << Jal v > [ E = Ne 7
) Stream Library A | = Stop Criteria & Times ]
[ Balance
£ Measurement Simulation time
=] Fires prt M awirnunn tirmne: 10 [ b o
=g PR-1 - :
@ SEby o :
! - p : Time intervals between result points
@ Relisf Device 4 = —
@ Inlet Pipes Wwhen vent iz closed: | br -
'@' Tail Fipes WwWhan vent iz open; | | hr |
@ Dvnamic Input - . —
@ Operations Dptional
@ Convergence ; :
G Block Options Add result points when relief system opens/clozes
[ steady-StatsRe Masimun no. of result points: : |
[ Dynamic Results :
) Add Input
#-C  Model Analysis Tools
H-[3] EO Configuration
E-E3 Results Summary b sinum simulation time for the dynamic scenario,
-3 Dynamic Configuration v
< >
Required Input Incomplets

LL b o mbs Sl
SUMMEry axao ;o .Cuwl ol JSis5  Property Profiles 3 Summary asac g0 5l mli 6,8 LG 2l > o

g oo (OIS 25 3,190 09h ge a5 jshailen

(g SO )Lad 50425 98 e )liw) el slagog,9 adl> @

Sai o (el oS Ll s oSyl o

D9 50 drslne ol Jawgs a5 (S0 HLES 1l 5l e, 05 (aBly (e g g0y (J30) Ol Dol e
g so sl 05lg g1 5l Ll azan jo )5 Lawgi a5 coedd by ol e

OS HLad 5ol (69959 sbaalg) ;o oal duloe (a8l Lad il g5lne jlids 28l e

50 b e g slaaly 5 o L o drabre (3l 5 e Back Pressire +

Cromd 55 (Goa dxio 10 Camsloe (5925 el oS Lyl 15) 35 ools isles NO & )Le Meet Code coond jo 5
13985 el oS Lyl 1 el s iy Y 51 e A 5,5 60K 15T s Status
SEL YL LS s09,5 alg) ,o jLus cdl e
SEL YL LS e, alg) o lad cdl e
Sed LAk JAY els e
ks gl (5o JLed jgas 0 Sz bl e
TV 504 Cul 639y slaale) 5 3, 08 JLad Sl bl (oo drwlne) (oaBly Slils (655,925 W) Caandd o
AYL L TN e Gl 5855 ae JLad oS coul g cpl  all (1B oS ol ST 0sdpe anlne e jLiS I YL HLa
ods 3l RUIES asas ,o SEtUP 3 ;5 4S80 ,Lad S| 31 oo 0 Djgo as o jlore jlid cil ol |0 (Lis
D9 50 dmlroian!
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ot 1095 o dmslons e LaS 51 YL JLES V) o (00 dpeslies) _oaBly wsSine LS ob ra,s oS dg) gy
ooy 03l 7Y gilE 5L ooy e ,Lid 51 5YL LES TN ¢ 5l 555 ueSns ,LE8 A el ne ol 4 il JU al

Dy op domle RUIES amio ;0 SEMUP p,8 10 00 Crnd e doyd eou ke 5l oo jlme jlid 8l o]

Il Pres Relief SSTATE Steady-State Results - Data Browser

;l Steady-State Results % | E. [ v\ < <« [.t‘-\ll v-: > [
(¥ Convergence Ls. Summar_l,ll Property Profiles
- (3 Flowsheeting Options
[ Design Spec Fiun summary
| Calculfatnr Scenario; Capacity option: | Code
Transfer : ;
I:;.II Stream Library Relief device: | Safety relief valve Meets code? ez
|i| Balance
T Measurement Steady state vent flow rates N e
Bl PresRolief Mass flaw rate: I~ (433627365 [7148.11154
= SSTATE
E G i Male flow rate: | lbrnal ke v;1?58.4828?4 |23
@) Relief Device Walume flaw rate: |cuttsh v |[7895.45172 |1283.7575
&) Inlet Pipes — _ :
V] ;ail pip?sI t Fiping section pressures A e
g by Inlet piping loss: lpsi o |[D06445131 [1.60319431
@ Convergence Talbackpressure:  |psi % ||0.14085073 [5.11365759
@) Elock Options
Dynamic Results o,
$ >
Results Available

a5 oo s sla Blg sy 5 (a8 b wbl oo 3| Sax aSiyl L 5) b ,> Cunds o Property Profile axas

Bl Pres Relief SSTATE Steady-State Results - Data Browser

Dgd oo o)l Sl lad pl Jsb yo B

E.Etea;:.l_l,l.-é-tate-lglesul.t.s_V.: v| 4= <« I-"-"‘II _".E >> [ N>
(¥} Properties Summary  Property meilesl
# (] Flowsheet
&= @ Streams Felief system property profiles
[ Utiities Positian Status Fressure | Temperature|  Yapor
2 | Blocks_ s BLF .|| fraction
#-C] Reactions - ]
® Off Convergence IDDK 73.47974 |50 012152693
= () Flowsheeting Options FLOWING YES NECK INLET 0K 731036776 [49.6372011 [0.12244634
E Eef‘grfpec FLOWING WES MECK DUTLET |OK 7303033 |497944333 |0.12256542
Jlcuatar
Transer STAGWES MECK OUTLET 0K 734065323 [49.9576091 [0.121 64525
() Stream Library - . : ,
b FLOWING INLET-1 INLET 0K 73.0297204 [49.7942282 (012256697
E ;a'ance : FLOWING INLET-1 OUTLET  OK 730021981 [49.7739419 [012262135
Easuremen
S @ PresRelef STAG INLET-1 OUTLET 0K 733796205 [19.9432073 [0.12170028
=] SSTATE FLOWING PSY THROAT CHOKED [51.1945969 [238.0248187 [0.19330495
@ sete STAG P5v BODY 0K 156641209 |2 1081627 |0, 3437261
M FLOWING PS5V BODY % 74.6365007 |3.8360153 |0, 34950954
@ Inlet Pipes
@ TalFipes STAG PSY OUTLET FLANGE  [OK 156635335 [21093618 |0.3437322
@  Dynamic Input FLOWING TAIL-T INLET 0K 148795968 [3.6302667 |0.349604T1
@ Cperations FLOWING TAILT OUTLET 0K 145959602 |4.1456615 |0 35066641
& Convergence
@ ok Options STAG TAIL-T QUTLET 0K, 146959602 [4.1456615 |0, 25056641
Steady-State Re
Drynamic Resulks
() Add Input
F-C] Maodel Analysis Tools
#-¥ EC Configuration
i Pl Neaeolke Soeaenowen
< >
Results Available
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LLb el s gl ol
40 as )#JLMB Summery ‘J5| dxas (O FE P J.“S“.: Ao Cdhd )‘ EJL.) r:).9 L»y Lg)L.u A 6‘}" > e

Wigdso 0155 15 0)lge d9d o dlaxMe 5 S

Ml Pres Relief DYNAMIC Dynamic Results - Data Browser,

: Dynamic: Results _v! I_tjl | \;I o K« i.-’-‘«ll v_ >» [ < Ne
£ Transfer -~ Summa|y| Parameters | Vessel | Vent | Acoumulstor ] KYZ ] Vessel Mass |
() Stream Library
[ Balance Run summany
| MeasurTrr::ent Scenario; Capacity option: |Code
= Pres Reli
] Er_u 55 DBVIE,QMIC Fielief device: | Rupture disk Meets code?  [Yes
0 Set_up 4 Yeszel pressure and temperature
&) Relief Device s ; ;
@ Ikt Pipes ) - Initial Firal b amirmium Allowed
& TailPipes Pres | psi v [73.47974 10010198 [102.485103 [108.530405
@ Dynamic Input Temp:  |F + |50.0000005 |144.430578 |144 480356 [100
& Cperations - o
& Convergence Piping section pressures
0 Block Options Actual Allowed
Steady—S_tate Resull Inlet piping logs:
~  add It Dynamic Results Tail backpressure:
O npu
#-C)  Model Analysis Tools
F-{3] EC Configuration
[ Resulks Summary P
< |
Results Available

(g O35 )Lad jaa £98 egn L) Aol Slagsg)g aods o

Sa |y odds (yel o5 Lyl aSyl o

Bk slre g e sSle el dal glajlas e

Bk sl g e Sle el dal slalos o

99,9 syl 5 3,1 (0,5 (e 5l sl g (a3ly JLad 23l

79> g )3 e g (Aly usSae jLid e

Cromd 50 VESSE amio 13 Cenl o (5925 (ol oS Lusl 1) 058 ools Liles NO &)L Meet Code cuand 3 5
13985 el S Lyl 1 el s iy Y 51 SG 4 5,5 6 0K 15T s Status

DS YL (S e jLad 1 5L HLas TN e s gog g Ay o Lad dl e
DAL YL (e e jLad gl SVG e TN e yo (g3 Ay po jles cdl e
e Ak AV gls e
ks glasl (S Jlad o 0 Se blas e
led el jloee (lid ool 5l Bk Las e

SYL Les Y - 51ﬁ)ﬁ@)mdwlw@|@mp S ald ) 51 0gd oo dinlxe ke Ll 5l YL Lid
ol o,lg RUIES axian ;o SEtUP 6,8 )0 a5 a0 ,Lid WS 5l guo )0 Ojso 4 oo jloxe Hlid il el ) jae jLud
Ol 51098 co dnlne a0 [Lad 1 YL GLIS VY e 5o (0l dewlore) (ox8ly oS jLid go >g > iS5 Algd 6l
o oolatwl 7AY (jaild 511 00gs ;a0 lid 51 5YL GLES TN e 5l 5855 weSee jliad aS Cawl pme ol @ il JBB ol

D9 0 dnmwlee RUIES asrans ;0 SEIUP p,8 ;0 00l yosd e o )0 es 3SLo 3l o2 jlone HLid il el
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ot g 0l dnlore B b o (S0 L e 0 ,Slee o)) 4ol sl >l le; Parameter ¢ gox axas o
Sz paSle 5 5T el slo,s6 s s ol 2 B 4 ST 51 (635, (85, 4B, (sl oad b
g se GIF G5B LA s 5l (29>

Ml Pres Relief DYNAMIC Dynamic Results - Data Browser

v| & << v|> itk 9 N2

|l Dvnamic Results v | !E

1 Transfer #/| Summary Parameters ] Vessel | Vent | Accumulator ] KA Z ] Wessel Mass |
() Stream Library
£ Balance Diwnamic parameters
i i Measure.ment Operation time: E-hr [
=@ Pres Relief f — |
- @] DYMAMIC Yeszel volume: | 110.E26818 | cuft :fl
@) Setup Wessel wetted area; |97 4751628 | sqft v|
@ Relif Device Fire heat input 1 1949563.25 | Bru/he v
g Inlet Pipes : : —_— ]
0 Tsil Fipes Fire credit factar; 1 | |
&) Dynamic Input et masirmurn flow: | 445510742 | lornol/hr vl
&) Operations : =
&) Convergence
&) EBlock Options
Steady-State Resull
Dynamic Results
.::} Add Input
F-C] Madel Analysis Tools
+-] EC Configuration
#--fAf  Results Surmmary v
< | >

Results Available

Beder IS B ey g b s yo des Lid (29 >

Ml Pres Relief DYNAMIC Dynamic Results - Data Browser

|F@ Dynamic Resuls v‘: =3 _- vj_ L] L6 __AII vl O % N
D Riesul B
E- (] Convergence £ Summal}'] Parameters Vessel] Went ] Accumulator ] K2 ] Yessel Mass ]
=] Flowsheeting Options
[ Design Spec Wezsel property profiles
£ Calculator Time  |Statug] Went How Pressure Temp Wapor frac, | Taotal mass
D Svambrer I I ) )
By nslrics ! , oo 7347974 [50.0000005 [0.12152898 [E15 983041
0] Measurement 000277777 [OF  [26091.4324 1201278726 |B0.5558561 (015005017 |a43.6580712
=¥ Pres Relief 000555585 [Ok  |25304.7015 [36.5350016 (71.7259768 (018678407 |471.330161
= DYMAMIC
= E G Setup 000833333 |OK  [25283526 [392.4816188 |83.5048312 |0.23440312 |400.231624
0 Relief Device 00171171717 oK [24314523  |97.4949102 |96.1972759 |0.29706002 [331.530905
@ Inlst Pipes 0.071388888 (0K (229237827 101291316 (1104924 (038229746 |265.729307
G TailPipfas 0.016EEEEE |0k [20824.0649 [102 472345 (125741846 (049682532 |204 B2ER25
& Dynamic Input
G Operations 0.01944444 10K [18162643 [100.772353 [141.431339 |0D.ES673367 [150.564485
0 Convergence 0.02 0K, [17581.6137 [100.10198 (144.480578 |0.B9580085 [140.633166
&) GBlock Options
Steady-State Resul
Dynamic Results
() Add Input
F-C  Model Analysis Tools
F- W ED Confiquration as,
< >
Results fwvailable

ol 0l 00ld s gl 5 Jeux j0 widl oo lasl StalUs (ygiw ;0 Sez oy lo glp a5 alBe glacdl>
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Status Meaning
CL Vent closed
OK Acceptable choke location and pressure
N Choke at vessel neck
VF Choke at valve flange
11 Choke at Inlet Pipe 1
12 Choke at Inlet Pipe 2
T Choke at Tail Pipe 1
T2 Choke at Tail Pipe 2
SH Large static head
XT Excess fail pressure

Pl ol oS0 Lad e g Bk o e aidls g Lo ws s Glid s e by, (g oo po VENT aas o

M Pres Relief DYNAMIC Dynamic Results - Data Browser

0,5 caslice o

| B Dynamic Fiesults

aE[ v e

Cla v O

N>

#-] Convergence

=[] Flowsheeting Options

Design Spec

Calculator

Transfer

Skreann Library

Balance

Measurement

Pres Relief

= @ DYMNAMIC

Setup

Relief Device

Inlet Pipes

Tail Pipes

Dvnaric Input
Cperations
Convergence

Block Options
Skeady-Stake Resul
Dynamic Results

Dee

o
Ly

R

QQ

HEQQAQAQRQA

() Add Input
#H-7]  Madel Analysis Tools
#--f4  EO Configuration
hd ¥

E

Went system property profiles

Property:

| Termperature

v

Time Wessel

W~ |F

Flowing
PsD

Inlet

»

F

W

Stag
PsD
Outlet

|F e

" |DO02FFTEY [B0.55EEZE

47.423944

47.423344

0.00555555

71.7251362

57.4240205

574240205

0.00833333 (83.502436

65.0031247

65.0031247

0.011117111

36.201 0224

73.2975061

732975061

0.01338858

110.435308

914003634

914003634

0.016EE6EE

125741615

104.086406

104. 036406

Summary ] Parameters ] Vessel  Vent ] Acoumulatar ] KL ] Vessel Mass ]

P

Select view option,

Resulks Available

2ol B o (IS ey g )l ae)o

oo lad glo Llg y lsi ooy IO Gillae 3.0 @cCUMUIELOr axas o
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M Pres Relief DYMAMIC Dynamic Results - Data Browser,

| Wl Dynamic Results

M IER|

v @

<< [ v > [

(3] Convergence
=3 Flowsheeting Options

A  Surnmary ] Parameters ] \-"e&&el] Went  Accumulator ] HE ] Wessel Mass ]

oppr

RO

Design Spec
Caloulakar
Transfer
Stream Library
Balance
Measurement
Pres Relief

= E DYMAMIC

—,

Setup

Relief Device

Inlet Pipes

Tail Pipes

Drwnamic Inpuk
operations
Zonvergence

Block Options
Steady-State Resull
Dynamic Results =

HEQAQAQAARR

addT_ .

Accumulator property profiles
Tirme Pressure Temp Vaporfrac. | Total mass
"hr — v-||3si v ~ Ib—
, a7 [ B 037435407 [72
0.00555555 (14.7 215290823 |0.33765953 (144.532873
0.00833333 [14.7 F.58252679 (0.42322412 |215.751416
001111111 147 9.2674419 |0.45083773 [284.452136
001388888 14.7 1322608722 |0.48126276 |350.253733
001666666 [14.7 17,3779 051435781 |411.156516
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Electrolyte Wizard @@

“Welcome to the Electrolyte “Wizard, the quickest way to generate components and
reactions for electiolpte sustems.

Thiz "Wizard haz the followang steps:

Step 1 - Define baze components and zelect reaction generation options,
Step 2 - Remove any undesired species or reactions from the generated lizt,
Step 3 - Select simulation approach for electrolyte calculations.

Step 4 - Review physical properties specifications and modify the generated

Henry components list and reactions .

Click Mext > to continue to your nest step.

Cancel | -} Mest Firnzt ‘

Base Components and Reactions Generation Option

What components do you want for your electrolpte system?
Avwailable components Selected components

A H20

Hydrogen ion type Options

¢ Hydronium ion H30+ W Inchude salt formation

" Hydiogen ion H+ [ Include water dizsociation reaction

I Include ice formation

Click Mest > ta continue

Cahcel I < Back I Mewut » |

bl oy 4 a8 Cowl 55 calizes glo Coond Jolis (Base Components and Reactions Generation Option) axas

P WRPPPLESRYY
Lo 5,55 51 g ke (610 200,57 (oo s pli )3 39250 (55,00 £98 e (] 4o : Hydrogen ion type —

el 3 438 4w lyls cwond ] - Options -
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e Sl pace ©j90 50 (Jy Sl oais SBl (22 Gy Sjge w4 S (nl 0 oo a3 LS
oL 4 Water Dissociation LSy ol OH ™ 3 H O sla (s Jolit oty adgs sla 25T,
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A e2lg> Generated Species and Reactions o,z o )ls Next 455 64, 0,5 SIS Lo iy (ol ladas 5l am
o] 2) sl cwes J.aL.,.: EC 2. W) Q.g.l

Remove any undesired generated speciesor reactions? -

e S an ba e w9 « (AQueous Species) ol &l)d an by Jol il oo oo ¥ Jeld Condd ()]
Sl sla Sl g Gt j0 el oad LSS oliend lo (iSTly S 4 bgiye (gogu g 0nd oSS
Lo STy o aigz 90 sl uld Caodle il ouds jasio S 5 pb LS oscade bl STy 0 onds LS
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D SIS REMOVE 4aS's (59, (s 9 00,5 SIS ]

Jsl cdl> Glsesl &ye0 5 . nOt Global cl> 5 Global > .ol Sl LB cll g3 (son Caond jo -

18,5 dalgs pll 5 Slles (Global)
3,35 oo lge SLl amio , ) oud adgs elyl L)

PGy Mo T e T Sl S ol




YA ASPEN PLUS (gjlw dus 1381 o 55 o390 093>

Generated Species and Reactions E]

Remove any undesired generated species or reactions?

Agueous species Saltz

MAOH™(S]
MAOH(S)

Reactions Remove

2H20 <===> H30+ + OH-

MACL[S) <===> Né+ + CL-

HCL + H20 ¢===> H30+ + CL-
MAOH > Mée + OH-

MAOH(S] c===> Ni+ + OH-
NAOH5] ¢===> N+ + OH- + H20

* Set up global property specifications using generated species and reactions

" Do not set up global property specifications, but add generated species to
Specifications form

-

Click Mests to continue

Canicel < Back Mest > | I |

S)l88 o Reaction abg, jo 1) ool adsi sla STy

2,138~ Reaction abs, ol b STy Jols sle <ol

)85 (oo abgr o Ay )3 (78 LS S plgre Cod (Olae B e SLS ) Sl 358 LS 5

A oo bl Sealuge 5 s oo leie 4 |, ENRTL i,

= &Sl 9 0des ENRTL Juw sl 1) (Pair Parameters) cuas sl sl b 5 obss col po alls
S

oyt ol 3l G gl ol walgs Salls Simulation Approach asas NEXT daeSs g5, SAS'L >l ool 5l

Y &5 6 4 =

) Seommd 90 glyls 595 45wl Which Simulation Approach do you want for your electrolyte calculation?
Cew!

True Component Approach -

Apparent Component Approach -
Al anles ol SUMMErY axaw NEXT doSs (69, SdS' L (gum al> 1o j0 .0l oolo )Ls sl @ Lo o Dlesgs aS
SLedbl sla SOL g OloS 5 4 axl, Sledlbl § csl oo ploxil L8 ol j0 a5 Sledas 5l gl 4o axan oyl jo

g oo ools 18 IS Las] s
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Simulation Approach

Wwihich simulation approach do you want for your electrolyte calculation?

* True component approach

" Apparent component approach

Generated reactions and Henry components will be placed in

Feactions Chemistry form, Chemistry D GLOBAL
Components Henr-Comps form. Henry component |D GLOBAL

Click Mest » to create the above Chemistry 1D and Henry component (D

Cancel ¢ Back I Mest | Firnzk I

Summary

Properties uzed for your electiolpte sypstem

Property rethod : ELECHAT Chemistry 1D GLOBAL
Simulation approach - | True compatent Heriy component 1D : |GLOBAL

Componentz and databankz

The generated components now appear on the Components Specifications farm,

Review generated Herp-Comps list Modify / Add reactionz

You have completed the Electrolpte "Wizard . Click Finish to exit.

[ [ mess ] Finish |

aS Szl oyse jo 0y ¥ Glodol g Ol s U og waly> 08 )15 Review generated Henry-comps list cuend (o

&S Jlesl aisS oo G (5 o 58
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HCL (moleflow) ( kmole \ hr
hr NaOH (mole flow) (krmle ) WA
hr

g S a5 33 /YO I I5TVF g a0 plp |y onisSTas jlis cdl o

lod ol o a1y (29,5 S (b 2 Slasiuo g 00905 (53t dpnld ki Sl T ol 1) YL aisTyd o
b g 00,8 (o)l3S oof (Apparent) g,olb GluS 5 goy s 5 ol 1 oo abii glod § gl
ww lod (6 58 Azl g du o MIX (b 1o Glasio

A5
L5L° g}“"‘s‘ﬁ slaws u)‘).:Lu Lol F ).3‘).3 09"““'")“"9’ 6L® LJ““S‘B ) INVELY us)m :-|).>‘ u_i..o..:‘ U‘“)"l‘ (Rank) 4 yo
NaOH HClI H,O0 H;O" OH- Na* ClI- NaCl(s)

0

=

0
= Rank (M)=4

@)

—
|l el =
e I R

0
1
0
0

—_ O
[l =]
| gl e il =
oo O e

1
1
0

265 e T e T Sl Caxiuo oSy




YAY ASPEN PLUS (gjlw dus 1381 o 55 o390 093>

Ve
B ol S S8 4 (HS, NHs , COp Jod 51 (555 slojl8 b o bgle) iy Jalome (5l s a3 0l 5o
WSl oo Jd 0 A (69959 sl (L Dlasin w8l o Bl S jendlaiS L a8 7 SO JB N o

SOURWAT STy95 4l y2 lascing

(F) Lo ‘4.

(psi) ,Lus V0
[Lﬂ]«slscs")’gsm Yoooo

r

H,O (mass fraction) ARG
H,S (mass fraction) of+ e
NH; (mass fraction) ofe e
CO, (mass fraction) ofe e

STEAM 4L o wlaxia

VF \
(ps) 3| o
[%) K@ Yeoo
s le i 7 Slasie

&80 7 » wlaxin
zr Jole olows \-
SOURWAT STys5 i v

oS g5 3

OlszD (ps) z U5 Lad Vo
P9 5 R Ol S Yo

0Lz 05 (29 9 RR (limo yuadi b aSy 55 4y (6,0l Sl 5 olwl 3 YU aial )8 (65le ad Camgllan
o 1) RR Ol i 009ux0) .o 32 18+ F 4y jgudlass” slod 9 & ppm @ z 0 oyl o Sligel ol STEAM

(g 50 S5 55 Be=Voe ( %j o 1H STEAM (3L y2 (00 y2 (020 Ol pd 03g9ux0 910-0¢
r

aled 0,155 Al> o a8 PH g (b &g a cl3a] puS Lolypod ) Z 0 s (Suw 402 59y oLy (o0
o lod dug ol WlaS 3 9 (60 Wlus i cdlogo 0 (daw I 15 K lade (pdzren

PGy Mo T e T Sl S ol




YAE ASPEN PLUS (gjlw dus 1381 o 55 o390 093>
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g5 3l oolital 3y90 SESh wdl (oo yrenkes YO+ gl 4 plaS ja Sy e 90 )l g 009 caST 2 SG 2
siorkee Y0P 20 b a8 o 0+ 2 VL kb el yiackia 00 5 0uST jiey 50 o alols ool sUlzer 250Y
Saaled (515515 bz @l 5 il ad (g Sl Lanoe 50 00l o0ls Slasuie L) (598wl ol

VENT TO SAFE LOCATION

N/
/| N |/ ‘\
72N
\\5 //
O

J v

( .H“)'

T1 &

Wy >4 -
A
Shyes b b o wlaxin
Stream 1 3 4 5
State Lig Lig Gas Gas
T,C 35 25 35 25
P, barg 2.28 2.28 2.28 2.28
Composition(mass)
CO2 .48 1276.23
H20 10800.88 1600 23.73
NH3 564.96 35.75 20.44
Ammonium 0 0 0 0
bicarbonate

Wad o 7y ol 5o Bl sleewd slo 2STy sl (Qula—mle515) (556 dw i S aS! LYo 4 a8
$lr oo la & ooz anlp S5 )08 e b Ol JE ol 5 prde SluyS o el s
18,5 a0 g oo 1) iy sl STy (g xSl Lass )3 ()8 aenST (63 Sligel- Ol (S5 du pians
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Speciation equilibria

NH, (aq)+H,0 «—— NH; +OH' (1) CO,(aq)+H,0(1) «—HCO;+H" (2)
HCO; «—CO; +H" (3) H,O(l) «——OH +H" (4)
NH, (aq)+HCO; «— NH,COO +H,0(1) (5)

Vapor-liquid equilibria
CO,(g)«—CO,(aq) (6) NH;(g) «——NH;(aq) (7
H,O(g) «——H,0O(]) (8)

Liquid-solid equilibria
NH; +HCO; «—— NH,HCO,(s) 9) NH; +NH,COO «—NH,COONH,(s) (10)
2NH} +CO; +H,0 «—(NH,),CO,.H,0(s) (11) H,O(1) «—H,0(s) (12)
4NH+CO; +2HCO; «—>(NH,),CO,.2NH HCO,(s) (13)

Hence, five different solids can be formed during the process:
¢ Ammonium bicarbonate: NH,HCO;

e Ammonium carbonate: (NH,).CO;.H-O

e Ammonium carbamate: NH.COONH,

Sesqui-carbonate: (NH,),CO;3-2NH,HCO4

Ice: H,O

D9 g0 0ddline iy SO jo le S Sis (558 6l 5L

NH,HCO,

0.8
= Extended UNIQUAC
®  Janecke (1929)
0,7 O Terres & Weiser (1921)
Terres & Behrens (1928)
Guyer & Plechowicz (1944) /
0,6 -

CO; loading

(NH,),CO32NH,HCO;

0,2
0,18
NH,COONH,
0 . . . : : |
0 10 20 30 40 50 60 70 80 90 100

Temperature, °C

Phase diagram of the COZ—NHS—HZO system

ST
o515 asusss Thomsen and Rasmussen L5 UNIQUAC aisly e3lol Saolizage 5 olso CO-NH -H O i
w55 3 alSs colp 5 UNIQUAC ST alobee (SaS 45 oo 56 4o atyputST calpd Jom ool o sl o

Lus Veoe 5l Gion lal o Jow ol la el )by adS .aisds oo awloes Soave-Redlich-Kwong (SRK) alsles SS
IVC-SEP electrolyte data bank  Sledbl Gl o ¢ wl ouds el CONH-HO s 5368 JobsS 59, (225

35 58 S5 oo gl sl Jolss 5 )l olss ol 45
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ol Sl 57 L ol e (gooiaT )3 (g5l anls

L asly 4 g5)s sl ol 45l g5 Camls (o0 3oz 2 51 8 el LS 5 L olyem slaanT b (gilo 4 cax
Ceomnd SEHUP azmiao ;o 0l LS ol ploul cq ASPEN PLUS 138l 5 5 )0 0,5 aseie (594,9 Oledlbl g45 las
5l aid,le aS 0,5 Ol ], b > a5l g45 Stream Class

MIXED : CONVEN <>

MIXED + NC : MIXNC »

MIXED + CISOLID : MIXCISLD <>
MIXED + NC + PSD : MIXNCPSD »
MIXED + CISOLID+ PSD : MIXCIPSD »
MIXED + CISOLID + NC : MIXCINC »
MIXED + Cl + NC + PSD : MCINCPSD >

LesT glgsl a5 sl sus JoSzs Sub Stream pyos> L G 5l o Stream Class ] 51 plaS ;o 098 (0 ala>dlo a5 glailen

:)'l.).;S)L;

Logasyb @l cdlb as 0gd o (ael> e b aul>) (Conventional) Jglase bS5 ol : MIXED o
SlaS 5 oml Wgd (o0 pasidne glo)S Cod )b g (J9ige plaitle b jlad ¢ gr gleo MW Slasiu

QIS o &8 0 delx b T 55 (651 g olert OVl o
= oLb ol L8 SOy aS 0ed oo Jslae SlS 5 el : Conventional Inert Solid (CISOLID) e
o=l A S a8 5wl se sbeend Yol o g oS e S, (651 Yol o BluS 5l aieds

RYWRPPPLE g0 BPFRGAR VISR VEL SN RUA U RGO P U S WA P URA KW ES
3Oy g Mg=d g ol del> 5B s aS Wed oo Jlue e LS 5 Jsls : Nonconventional (NC) e
sle i L alls oSy as oS5l as aiee SLS 3 NC oloS 5 .ad ks o 15" Solid Handling
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HCOALGEN Option Codes

Option Code Option Calculation Parameter Component
Number Code Method Names Attributes
Value

1 Heat of Combustion

1 Boie correlation BOIEC ULTANAL
SULFANAL
PROXANAL

2 Dulong correlation DLNGC ULTANAL
SULFANAL
PROXANAL

3 Grummel and Davis GMLDC ULTANAL
correlation SULFANAL
PROXANAL

- Mott and Spooner MTSPC ULTANAL
correlation SULFANAL
PROXANAL

S IGT correlation CIGTC ULTANAL
PROXANAL

6 User input value HCOMB ULTANAL
PROXANAL

2 Standard Heat of Formation

1 Heat-of-combusion- — ULTANAL
based correlation SULFANAL
2 Direct correlation HFC ULTANAL
SULFANAL
PROXANAL
3 Heat Capacity
1 Kirov correlation CP1C PROXANAL
2 Cubic temperature CP2C -
equation
4 Enthalpy Basis
1 Elements in their — g

standard states at
298.15K and 1 atm

2 Component at - -
298.15 K
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RV SV AR

T(F) | P(psi) X N2 X H20 Y N2 TEC) | Xeo X h20 Y eo Y H20
100 50 0.00004 | 0.99996 | 0.9798 50 0.04 0.96 0.86 0.14
100 200 0.00014 | 0.99986 | 0.995 37.6 0.065 0.935 0.937 0.063
100 450 0.0003 0.9997 0.9976 31.5 0.082 0.918 0.9595 0.0405
100 950 0.0006 0.9994 0.9988 31 0.095 0.905 0.9648 0.0352
100 1500 0.0009 0.9991 0.991 16.4 0.21 0.79 0.9818 0.0182
100 2000 0.00116 | 0.99884 | 0.993 15.1 0.232 0.768 0.9841 0.0159
200 50 0.00002 | 0.99998 | 0.767 15 0.274 0.726 0.9845 0.0155
200 200 0.00011 | 0.99989 | 0.9395 14.3 0.432 0.568 0.9853 0.0147
200 450 0.00025 | 0.99975 | 0.9723 13.7 0.56 0.44 0.9845 0.0155
200 950 0.00051 | 0.99949 | 0.9863 13.2 0.615 0.385 0.9853 0.0147
200 2000 0.00101 | 0.99899 | 0.9925 12 0.875 0.125 0.9888 0.0112
300 950 0.00065 | 0.99935 | 0.9214 11.9 0.89 0.11 0.9905 0.0095
400 450 0.00026 | 0.99974 | 0.4266 11.8 0.91 0.09 0.99 0.01
400 950 0.00088 | 0.99912 | 0.7055 11.7 0.933 0.067 0.9934 0.0066
400 1500 0.00152 | 0.99848 | 0.8025 11.5 0.951 0.049 0.9927 0.0073
600 2000 0.00294 | 0.99706 | 0.1445
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ETHYLENE OXIDE PRODUCTION PLANT
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Manipulators b o Uuis!
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e Solid substreams and solids-handling unit operation models
¢ Mass-balance-only simulations
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1 -Penalty Function
2 - Perturbation Layer:

Al oS 53 45 gl o (sl 508 0l Sl 295 o0 S BO g, & i g0 2 Jite S ] gt 48l (palSe DS Y
sle 29,5 5L (59959 $l= 1) EO slo psie g 00,5 dgpnl 1) Jow Pl Y 05d 0 oolaiul cigh go5 Slusiy EO sV ,8 b (g5l
o=l Shim sle Jams (sl 058 (o0 dsle wesle (29,5 9 b (69959 G Ly eaimailis oS gSTS e pile S G 9 0T (o0 055 e

10 (S Joo (2 K0p 2 sSTy uple 280 0Bl e Sl Wl (o0 )
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o0 Thermosyphon Reboiler (Thermosyphon reboiler is supported in the EO formulation when vfrac
is one of the specifications.)

0 TPSAR with pressure update

0 RadFrac internal design specs which manipulate the feed flow (hide such a design spec in EO, and
use an EO Spec Group to perform the manipulation)

0 Rate-based calculations with RateSep

Phase 435 ol U crl o3 5)LS a2 pbxl EO (yuw¥ge 3 jo 1) 51 an Slawle csl (ol Jow )]
5 0 EO ewVg0,8 10z Jol e plad sl 1) 51 aw Slawlxs 55 e 51 Splitting on all specified trays

=

25
RadFrac | Block Options | EO Options | Additional Variables dialog box.

 RYidd
g 48,5 IS 4y Pl Yl ookl b ausly oo Lol )l 1) EO eV 0,8 3 10 00l ;83 0)l90 Jow ol 5l
0 User yield subroutines

0 Specifications which result in renormalized yields during sequential-modular calculations
0 Petroleum characterization option for specifying yield

 Valve
g a8 )3 IS a4y PLS Y sl eslaiul b asly g Ll Wl 1 EO (ygewVge,8 |3 j0 00l S35 lg0 Jow cpl sl
0 True species electrolytes (apparent approach is supported in the EO formulation)

0 Specification of Minimum Outlet Pressure other than the default setting Use lower for simulation
o Design mode calculations without the specification of valve parameters

220 ol EO g ge,8 50 1) 58 aw Slowle casl [0l Jus oyl
«  Compr
g 48 )3 IS 4 PLST Y sleslarul b asles go bl )l 1 EO (yguw¥ge 3 |13 50 0als ;83 0)lge Jow ol 5l
0 Suction nozzle parameters
o0 Multiple performance curves at different speeds

* Flash3
e Mixer
« RCSTR

gl 48,8 IS 4 PS4l eslawl b asly oo Ll Wiyl 1) EO gV ae,8 L3 )0 ool ()53 0,190 Jow ol sl
0 True species electrolytes (apparent approach is supported in the EO formulation)
o0 Polymer kinetics

*  Selector
e Decanter

g a8 )3 IS 4 PLST QY sleslarul b asles so bl )l 1 EO (yguw¥ge 3 |13 50 00l )83 0)lge Jow ol 5l
0 User KLL subroutine
o KLL correlation

e FSplit
g 48 )3 IS 4 PLST Y sleslaiul b asley so Ll )l 1 EO (guws¥ee 3 |13 50 0als )83 0)lge Jow ol 5l
0 Specifications which result in renormalized split fractions during sequential-modular calculations

e Mult
e  REquil
Wgd a8 S IS 4 Pl Yl eslatel b asly so Lol W lai 1) EO gV ge 3 b3 )0 00l 53 5)lge Jow ) sy
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0 Reactionsinvolving solids

. %p
g 425,515 4y OS] Y 5l ool b algs o Ll 05,05 1) EO cypma¥anyd b 40 oad 153 o ls0 Jdko ol sl

0 Specifications which result in renormalized split fractions during sequential-modular calculations

e Dupl
e Heater
e PetroFrac

Wgh a8 8 IS 4 Pl 4l eslatwl b asly o Lol &yl 1) EO ygw¥ge 3 b3 )0 0ads S35 )lge Jow ) sy
0 Ratio of steam to products specifications

Stage pseudostreams for main shell and strippers with total liquid/total vapor phase

Free-water stage specifications in the main column (other than in the condenser) or in strippers

Pack Rating or Pack Sizing with pressure update

Prop-sections

Features that are globally unsupported

Some features in Petrofrac are not supported in the EO formulation. When these features appear

in Petrofrac blocks running in EO mode, they are dropped from the problem specifications with a

warning.

0 Design specsinvolving property differences

0 Design specs and manipulated variables spanning different columns

©Oo0Oo0OO0OO0OO0

e RPlug
90 J> @l 098 (o0 eend SM by 4 S (o osd adgs g B 450 (69, 5| RPLUG Jas ple BO 2y, 5o
ol e 2l 55 58T, ol 5> e g Les gy cont 4l Sglis (ol ol Sogliie Ysmns Jos (2l sl s
Wed a8 S IS 4 Pl Yl eslatel b asly so bl W lai 1) EO gV ge 3 b3 )0 00l S5 5)lge Jow ) sy
0 True species electrolytes (apparent approach is supported in the EO formulation)
0 User pressure drop calculations

0 User heat transfer calculations
0 Optiontoignore catalyst volume in rate/residence time calculations

e Sep2
g a8 )3 IS a4 PLE Y sl eolanul b asles oo Lol a3 )las 1) EO ygaw¥ 0,8 Jd 10 ool [S3 04l90 Jow (pl sl

0 Specifications which result in renormalized split fractions during sequential-modular cal culations

*  Extract
g a8 )3 IS a4 PS4y sl eolanul b asles oo Lol a3 jlas 1) EO ygmw¥ge,8 b3 10 0ol [S3 04l90 Jow () sl

0 User KLL subroutine
o KLL correlation
0 Pseudo streams

e HeatX

taigd 48,8 IS 4 Pl 4y sl eolaiwl b ales oo Lol 05 )las |, EO (jgew¥g0,8 (b3 )0 ool S5 04l00 Jow (pl sl

0 Rigorous method (with geometry)
0 Phase-specific heat transfer coefficients and zone analysis with multiple shells
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e Pump
P Qg 48,8 IS 4 PS4 ) eslan] b awslyy oo Lol w)las 1 EO gV 0,8 b3 50 00l ;S35 )lse Jow ol sl

o0 Power, discharge pressure, and pressure-ratio performance curves
0 Multiple performance curves of other types

o Single performance curves for head
0 head coefficient
0 pressure change

* RStoic
g a8 )3 IS a4 PLEl Y sl eolanul b asles oo Lol a3 jlas 1) EO ygaw¥ge,8 b3 10 0ol [S3 04l90 Jow pl sl

0 Specifications which result in modified conversions during sequential-modular calculations

e User3
g a8 )3 IS a4 PLE Y sl eolanul b asles oo Lol a3 jlas 1) EO ygmw¥ge,8 b3 ;0 0ol [S3 04l90 Jow (pl sl

0 Flash specifications

e Cdculator
EO s, ,o Calculator 0,5 Jld e glp 058 oo 12! PSTaY sl oolaiwl b lais EO gy 0 S oyl

ool egdle wols 1 8 Ignore block during EO solution <> ,o |, J> &g, EO Options Sheet e 51 asbs

P10 9929 15 sletusgacme

o0 Calculator blocks using the Excel interface are not supported in EO.

0 Vector variable specifications are not supported in EO.

0 Only Caculator blocks that specify at least one variable as an import variable or export variable
arerunin EO.

0 Cadculator block flash specifications are ignored in EO.

0 Cadculator blocks used in EO mode should not manipulate outlet stream variables of blocks, or
modify accessed variables (such as in Fortran statements like T=T+10). This type of manipulation
isonly appropriate for tear streamsin SM calculations. The variables you are manipulating should
have Constant specifications before the Calculator block is applied.

0 Execute-time specifications only have meaning for SM sequencing, and are ignored in EO.

* Design-Spec
ov9,y 4o Design Spec o )5 Jled 8 gl 0sd o 12l PSS aY 5l eslatul b Laad EO g, 0 SO ()
EO Configuration | EO o 51 b (SN golais| ) itsInput | EO Options sheet . 51 0L EO
Ignore block during EO  cll> o 1) J> b9, (ke 4l JS 1) Options | Model Type sheet

10,00 0929 w5 slendgaze pl egdle ol Ll dsOlution
0 Vector variable specifications in Design-Specs are not supported in EO.

e Measurement
e  Transfer

13,10 0925 ) Slnsgae badd gl o [>IEO g, 0 SO oyl

0 EO does not support the transfer of stream flow.
0 Flash specifications in Transfer blocks areignored in EO.
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Utility blocks

s Reconciliation Parameter Estimation Simulation sls cJl> gl EO o ig, 0,,5 0,90 ,0 Jlie )lgz anlsl jo

Al dalg> oy g Eow Optimization

) (w0

O les 0y EO1.apw PL’l’u“""""’ﬁ 63405 Lg)L..: Al |) IRWAPRIRY uLam.AL»),Ja.AS e

gy Claie STygs ol > laskiu
Tr Sl ol i (©) L Yo
Shygs (e . (bar) Lzé A
s g5 Total
e () Fore| o
[kij Distillate oo ,> oo ... hr
hr Ethylene (%mole) “IA
7 S Oz S f Ethane (%mole) A
Ty Ld Jilog
ad> 5o (bar) ,Lié
) Y-
Y ARIIA
5. Y\
Voo ARVIA
SRK :cdl> dsbw

5250 S0 0 TRl Jolie pled 6l 1) (6890 (2351

S 32,0 5 7= YL Jgaze j0 Ul Jee oy 5 05,5 J> Sequentiadl Modular (SM) g, 4 |, alss ool (I

Saled (815 z 0 omb Jyame jo L]
swles > Equation Oriented (EO) s, b1, altus (o

Iy TV 5 2t YL g 55 6] g 701 ) €5 ags i 6l isS a1, o Ll (EO) U s, 59 (2
B0 2l sle e lee an |y onS ) L > ol g Didtillate )b > Sl eedl alils z o ol jo L]

=
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I‘d.w‘)
i led aali 5 o,1EO Configuration | Spec Group  yeww 5l 53 Jaaz Gllas 1) onigd awlre 5 coll slo st alS

e 3l 3 Jose Gllae 1) (@r omb 0 O oo 2es0 5 @r YL Jpame 10 U1 (Jse w0y8) cob sla i ol
s led 4l 0,19 EO Configuration | EO Input Configure

2l 5 @ ol Jgmaze 5o Ghl (e 003 9 £ YL Jpazme 50 GBI (Jge wo)s polis by szl 5l (my
Aaled (5,155 1) b e (gl 00l dlors

les (g5l a5 ooz b ol 4y az g b1y a1y ol sges 6 (EO) o 3s, o (2

dwmled iy 25 s & g0 4 EO Configuration | Objective s 511, (Profit) sgw U

Objective = £ Variable * Cost=C2PROD*0.4 + C2REC*0.1 - C2DUTY*450

=k sl xie yleie 4 EO Configuration | Spec Group s 5l 1, ouis 5 ol > ool o Didtillate oL > ol
b )0 odgd Ay e yuiio lee an z o b g YU yo 1) Lol g Ul sleas o oS 5 g Calculated > o

&S5 ks o Optimized
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:T@'Lo.'».bb
e lad oollal Query dialog box Ul 51 55 JSs gllae sl g by piie col ) Gl gl

Query Test Condtions
o IVanahIn j |= LI |’heat‘
" Match variables with modfied attrbute |1 .0 =]

" Match variables in objeclive function [

Add Cordition ) Clear

AND | |NAME = "mass”
0OR
oA | [MAME = *heat

NOT

FEEEE

ok | Concel |

wales Jles! g3l 4 sl EO Configuration | EO Input Configure e 311, 55 slaald

)‘iéLﬁAﬁaj-‘.’ u*’L" J?“”“)Q QL-—" ‘_,’Jj_A So,d 9 7 YL ij)o QU‘ ‘_,’Jya S, ).»QLM A.AL;).? 6‘)" )IQMJ
Jﬁwoﬁo‘)“bfw5wbw)‘;‘)lﬁw (_g|);o_\_w<\_,_wl_7ga

:‘ﬂ‘sﬁ'w‘)
4,8 Optimization ;s |, J> <> 55 Ko 3ille Control Panel axas ;o (g5l g cls o acby ol sl
OV-NY
= Control Panel _ O] x]
v 0w m[sone -] 57| &4 a| als)|= | /| &8
|Equai|0n Onented :_] }Planl Optimization ) PROFIT ﬂ
Solution Scope Solution Objective
Strategy Mode Fuction
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AT
wales (g5l dcd ool ools GleMbl wlul 55 g 00g0d JuaST 1, 15 IS 50 00l 0010 PFD o) -y yo aalol jo

3leadsl Jo gl gl (oo oolainl HguslasS Ol > il plas acloes gl HXFLUX Jow 51 o i ol 0 0

led eolawl Jaw (pl (29,5 9 69959 sloles slp pj Jouo (o208 polie

2S5 ks o Yee e ke FThrsgmK ol 1) jeuslass” IS @)l il o o Jlade o

CIN 4L o> wlaxic

VF
(bar) Lz VO
[%]Jscs‘)’-'csp VO oo
Ethylene (%omole)
Ethane (%mole)
Propylene (%mole) \

ey 55 55 b /Y s |, CVAP Jow JLid cdl e

polie LI, COUT 4 Didtillate slyil ;> (slod s 0sles 1,2l g 00ls |15 (SM) > cdl> jo 1) aels o lal (!
Sales duslae HXFLUX Jow jo oad oolo
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= Control Panel M= E
| I
Solution Scope Solution Objective
Strategy Mode Function

Awbles J> (EO) g, Ly alivs (o
> b gledl o 90 4 CVAP I (29,5 by a5 s ot gl 655 @) (>hb Ll i (EO) J> (i) 50 (2
S B s (b seie plsie 4| CVAP 4 (05,5 0L >

ol slales s B3, Cansly oo HXFLUX Jute 5l oolial b jgeslaS &) Jlis] glas 385 apslons g (5

Seles 2l 1y deliyy e g 03,5 00515 55 Jsa> wledb] Configuration / Connections /Configuration Sheet

g Distillate ;)L ;> o ol (5le iy 5 Jgoz sl ools 4 axgi L1, )8 cpl dgw b (EO) > b9, 5o (o
e 55 e slo e ol &1, AT ol it

23Lie 9 & omly Jgmaze j0 sl (Joo o0 5 70 VL Jgaze jo (Ul (9o o) polie asly sl 5l
s 0,5 |y iy e 5 daled 35 1y Lo puicie (gl o dnuslone

1ASS
aSal b 4ol sile ancd szl o, Shae jo oS b Gl s i by e L oluS 5 SM > g, 0
) 55 A EO g, 53 Lol i 2 L5l U (00 09 ) 1 o Sl 5 i (oo (UO) (s3,8kes oy 5o
o 4ol p Slewle yloj g (Slawlre aladls poe> ioli8l a4 e a5 WS o adlol anl p @ 1) SYolas g o yiite (51 o
o b by gl |y salisee (Component Groups) Sl 5 sle 09,5 olg o0 EO laxe o bl en 4 090
Components | Comp-Groups w5l olss (oo (o3 opl 5o Jlie slp 0,5 ild 1) jao oo b oluS 5 Ll 0 08,5

2,5 ok aib 05,5 90 o0 ) 5 oloS s
C2GROUP: C2H4, C2H6
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C3GROUP: C3H8
EO Configuration | EO s 5l g 00,5 ol wsa> (Flow sheet section) coigld g0 Lol codsld (g9, 5

020 plaisl il 4 55 & g0 4|, BluS 5 sla 05,5 Options | Flow sheet Sections

C2SET, (which holds RADFRAC block C2S): Select C2GROUP
C3SET, (which holds HEATER block CVAP): Select C3GROUP

SRR Y

L gilw ands Jow 50,5 (9S> Parameter Estimation clles slxil gl measurment Jow 1Y oy pe dalol jo

2,5 upled oolaiwl culy sle ools

Sl 5 s Sy ool (65 ol olie YU cdsls (gl 0S5
Feed mass flow = 50000
Feed ethane mole fraction = 0.2
Distillate mass flow = 41000
Bottoms mass flow = 12000
Massreflux ratio = 4.3
Propylene stream mass flow = 140000

W 550 ko 7 ol Glles bal )l lgie 4 VWb ool (6,5 ojlsl polie L) 3 s Vs st ol oy 5l
Distillate mass flow

Bottoms mass flow

Mass reflux ratio

10,765 515 50 @SB (Slibee Lulpd plgie oo 1) (V 00 505 51) 05 00 aige et 0 Vb (sl pitia  0dle

Optimized distillate ethane mole fraction
Optimized bottoms ethylene mole fraction

WSy eesd |y 5 sle s Parameter Estimation S 4
Offset for the feed mass flow
Offset for the feed ethane mole fraction

Offset for the propylene stream mass flow
Tower Murphree efficiency

2835 M T oy T Sl Caruo oKy




YYo ASPEN PLUS (gjlw dus 1381 o 55 o390 093>

AU
G0y 99 5 50 Jow ol el Jow Slewlxe jo o] slaluo 5l eolaiw! gl canlio of ) G measurment L 1 oolau!
L 5 EO variable (Open Variable) < a4 wlgs oo measurment S ;o ool (5,5 o3l yuxio 12 .0 15 0, SM 4 EO
o3l yxie o (gl measurment Jos EO g, 0 098 By 90 2 5l 2l L g SM Variable (Close Variable) <G

DS oo B o dolae SG oy g e A ol (65

e Plant
«  Modd
e Offsat

»  Offset = Plant - Model
ool S 4y Offset 5 Joo awgs ool 2o i ,Mie 4 MOdEl iite 5 cily  xdly 00l (6,25 o5l laie 4 Plant e
5 (Open Variahle) Toce e 4 1, Jow oo i Lo e 45 3,10 S92g K00 dlolee G EO i, ;0 098 oo 415 90
Model  lase aliwss J> 5l o EO by, ;0 043 o0 a5 Source Variable Toce JUCLONPUIIRY X PPN = g \GL&‘ S
il 00l 0,Lal b psie (ol s bLI 14 5 5G40 .09y wale> ol Source Variable jloi. L Varible

ol a1 e g0 pladl measurment L G o) sl ol oo Flowsheeting Options | Measurement s |
Options s 5l .09 walg> sl L8 blockid.BLK .tag_description_variable cw,é ;0 EO slo i g9 dw ,0 SO
5,5 JyS 1y T ol ren skl > 5 SO ol Liules o920 g5 oo TOOIS | | Flowsheet

¥ aass

el Gl LB 5 g, k> Calculate Option cwawd jo INPUL axiaw o Measurment S o

1 - Unit Operation Model
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‘C;ﬁf o3l sl aasin EO Configuration | Spec Groups ,o.w 5l YU obeil sla g, 5l plaS o j0 Wilgs oo )5 ]l

ol iy Joa 00 4 Offset 5 Plant gl yxio 31 oS 5 (605 o3l sl dasine a2 o |

Before connection processing

Calculation | Variable Specifications
Option

P Source Model Plant Offset
Calc-Model Constant Calculated Constant Constant
Calc-Offset™ Calculated Constant Constant Calculated
Calc-Plant Calculated Constant Calculated Constant
Param-Offset Calculated Constant Measured Parameterized

After connection processing

Calculation | Variable Specifications
Option
P Source Model Plant Offset
Calc-Model Calculated Calculated Constant Constant
_Calc-Offset* | Calculated _Calculated | Constant Calculated
Calc-Plant Calculated Calculated Calculated Constant
Param-Offset Calculated Calculated Measured Parameterized

*Calc-Offset is the default.

Measurement
Specification

Plant Variable
Specification

Offset Variable
Specification

Calculated Measured Parameterized
Constant Constant Constant
Measured Measured Constant
Parameterized Constant Parameterized
Optimized Optimized Constant
Reconciled Constant Reconciled
Independent Optimized Reconciled

o &l Spec Group oy 51 sla aastive aslip sl Do Abl ool i 25 SPEC GIOUP poi o yuiie S ST @

Dgs adles e

aSh om0 s 1] daseie als 0,50 a5 o Source Variable gl (6,5 o5lail dasin G walgby )5 4l @

YU Jgoz illas (505 05lail dasie g9 4 axg5 L |, Offset 5 Plant sla pate slo aasein canl o0 o] >

Parameter- «., ;5 Calculate Option cuewd [0 ¢ o0g0s adlol C2ZMEAS jlaie cow measurment S G @

1,8 Calculated el s Lo yiio dan (gl (6565 o5l daseiie gy oyl bl b) amled lsel 1, Offsat

(28,5 vale>

dmled 3,20 Mmeasurment S ;o 55 Jou> sillae Open Variable ;yloic a1, 5 s A o

1 - Measurment Specification
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35 Jeoz Gllae YU pxio A Glp 1) (6005 o5lul sla aaxin EO Configuration | Spec Groups ,cwe 5 @
e les ool

235k olen a4 1) Slies ly> wo ) oS5 g 20 U ols walys ojl>| Parameter Estimation 4 b aascin oyl

DR ;s 7 (5,850
daseie badd cundlS pl by el ool Gl Parameter-Offset slowle (o, measurment SO o asty! Lo a0

DI psd p5 Jes b 4]y Jol e Vo gla
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ST
XF F o e polie Jlie glp) Wiyl 13 Fixed cl> 5 90,0 ls! Offset g Plant sle psce a5 ol dasin ¢l
A asly> dwle measurement SO ;| Source Variable . « (XB 9 XD

5 Jgs= lae EO Configuration | EO Input | Configure axas ,o 1, eads 5,.5 ojlail slo puiie polie o

p...:l.«.u <? be .))‘5

measurment SO (sl ke ooy 4y Wl ol el L3 a5 1, XB g XD sla juiite dxio (] )0 cyiomon  ®

R N

I, Check Measurements & )le axao ol 0 Command Line ceed jo i, Control Pannel asas 45 o
oliwebsl All measurements are correctly specified sl b oo Gl glo dascin Consg 5l g 00,5 b
Apled Jol>
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5 03905 Reinitialize LSS 1) asliy cools |18 SM cdl> o 1) 4l (sl,2! g, casd, Control Pannel axas 4 @
b Lzl 55 IS 5illae Parameter Estimation > 540 9 EO cdl> (o |y 4ol p s casled 1,2
I Control Panel Hi=1E3

] o|u]| m][some X | & 6lalmE

|Equation Oriented —:I |.-'-’|.anl

Parameter Estmation =

Solution Scope Solution Objective
Strategy Mode Function

A dile il Caly oud (6,5 o3l so eols ulul 5 STHe> sl anseic 5 (558,50 (2356 Aoy sl 5l e
Iy aslp szl @bt piored .aules ax>1,0 EO Configuration | EO variables axas slosl 4 asliy gl o Cux
e 5l 015 (o0

Flowsheeting Options | Measurement | C2MEAS | Results
3,5 ala>dle

I, Profit Gaw &l 5 osls 1,8 Optimization <> o 1) J> 540 EO cdl> ;o «az8, Control Pannel axas 4 »

V¢
L 09 oo el Optimization 4, Parameter Estimation cJl> 5l 4l Jla!
B D sl Ko ojle ay b aigd ools poss Free cll> o Fixed o> 5l Measured sl ,ice @
gl oo dwlxe RR
Gl psie o0 Oile 4 b aigd ool os Fixed cdl> a4 Free cJl> | Parameterized sle e @
Ligd oo 00ls )8 Parameter EStimation | sawl cusay Cols jlade 10 (5,8,50 2050 9 XF F
Ngd e 00l I 3 Fixed cll> o o Offset oloas o

I, Check Measurements & )le axao ol 0 Command Line ceed jo «azd, Control Pannel asxas 45 o
|°l'"’ l.: W) g.sl.?b.:‘ (_gl.a dasine Carog )‘ 9 oé; wb
Awsles Jol> lawbl All measurements are correctly specified

oo 5l SThgs sl aasiive 5 7y (558550 (@35l (sl el sy polie b (gile gy alei 121 ], adlyy
W aalgs |, (Parameter Estimation) L3

AR
Reconciliation .oi wales bl coly slo ool b Jow 50,5 55 > Reconciliation olles L3 oy yod aslol ;o
o,Lil o2 M a5 jshilan .ol Sglite Parameter Estimation b awslie o ol @l a5 ol g5l g Slles S
il oo p) e 4 s oad (6,5 ojlail polie o
¢ Feed massflow
¢ Feed ethane mole fraction
« Didtillate mass flow
« Didtillate ethane mole fraction
*  Bottoms mass flow
e Bottoms ethylene mole fraction
¢ Massreflux ratio
*  Propylene stream mass flow
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)18 9929 b3 7,5 4 DOF a0 7y Reconciliation olles sl

¢ Feed massflow

¢ Feed ethane mole fraction

« Didtillate ethane mole fraction
*  Bottoms ethylene mole fraction
e Tower Murphree efficiency

e i wag aas (2 LOfFSEE/ 0 17y L b as L b 1, DOF iz o addy Recondiliation e
ASl oo YU yuse Offset A ol Gow als .ano
3 03905 Reinitialize LSS 1) asliy cools |18 SM cdl> o 1) 4l (sl,2! g, casd, Control Pannel axas 4 @
-39 Synchronize Jow U ases 1,3 EO cll> ol 4ol p e ol 12
35 Jeoz Gllae YU psio A Glp 1) (605 o5lul sla ansin EO Configuration | Spec Groups ,cwe 5 @

Measurement | Specification
F Reconciled

XF Reconciled

XD Independent
XB Independent

D Calculated

B Calculated

RR Calculated

C3R Calculated

& Ty OYgame do ) oS 58,0 2oL sl Offset sle e Reconciliation olles b o
dod Sluye ggozme (05 AieS lp byste (pl aites DOF gl picte «STyss woys oS5 5 Slhe>
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Variable User Spec|Reconciliation
C2MEAS.BLK.F_MODEL Calculated Free
C2MEAS.BLK.F_PLANT Constant Fixed
C2MEAS.BLK.F_OFFSET Reconciled DOF
C2MEAS.BLK.XF_MODEL Calculated Free
C2MEAS.BLK.XF_PLANT Constant Fixed
C2MEAS.BLK.XF_OFFSET Reconciled DOF
C2MEAS.BLK.XD_MODEL Calculated Free
C2MEAS.BLK.XD_PLANT Optimized Fixed
C2MEAS.BLK.XD_OFFSET Reconciled DOF
C2MEAS.BLK.XB_MODEL Calculated Free
C2MEAS.BLK.XB_PLANT Optimized Fixed
C2MEAS.BLK.XB_OFFSET Reconciled DOF
C2S.BLK.EFF_1 Reconciled DOF
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Standard Physical
Term Variable deviation type Units
F IC2MEAS.BLK.F_OFFSET 1000 Mass-Flow  [Kg/hr
XF C2MEAS.BLK.XF_OFFSET 0.05
D IC2MEAS.BLK.D_OFFSET 1000 Mass-Flow  [Kg/hr
B C2MEAS.BLK.B_OFFSET 500 Mass-Flow Kg/hr
RR IC2MEAS.BLK.RR_OFFSET 0.1
XD IC2MEAS.BLK.XD_OFFSET 0.0005
XB IC2MEAS.BLK.XB_OFFSET 0.01
C3R IC2MEAS.BLK.C3R_OFFSET 10000 Mass-Flow Ka/hr
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