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nel PPDS CAPE-OPEN ..

 Review of PPDS CO status

« Description of case study

* Results of case study / demonstration
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nel PPDS CO status -

 PPDS v3.1.x has CO v1.0 Thermo plug available
for testing
— PPDS ThermoServer
— PPDS Standalone Packages

 PPDS v4.0 for release 2006Q2 will contain
property package manager

« Upgrade to Thermo v1.1 planned for late 2006
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Case study modules hid
tachnology for life y co LaN

PPDS flash/property calculator from TUV NEL
— v3.1.4.2

PhysPack flash/property calculator from ABB
— v3.6.3

Aspen Plus simulator from AspenTech
— v2004.1

PRO/Il simulator from Invensys Process systems
— v/7.1.0
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nel PhysPack - Original system

tachnolagy for life

PhysPack GUI

Write
PPB file
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ASPEN Properties

PhysPack Engine

 Maintenance difficult

PPInterf

—+  User Models

* Needs updating for each new release of Aspen Plus
« Currently used with ASpen Plus v10/11
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nel PhysPack — updated system

tachnolagy for life

PhysPack GUI

PPDS Engine

Write
PDS file
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ASPEN Properties

2??

* New interface required?
» Needs updating for each new release of Aspen Plus?

User Models
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nel PhysPack - proposed system

tachnolagy for life

PhysPack GUI

PPDS Engine

Write
PDS file
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CO LaN

Aspen Plus

T

|Generate CO

Package(s)

|

CAPE-OPEN

;Thermo Interface

* Flexible system, easy to maintain

« Can be used with any CO simulator / package
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* Run PhysPack standard calculation for given stream and
model set

« Create new CO package from PPDS with chemical
compounds and models

 Start Aspen Plus, use new CO package and run same
calculation

« Start PRO/II, use new CO package and run same
calculation

« (Get same answer in each case!
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Stream definition hid
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¥ PhysPack - (Current stream type: Process)

File FResultks Help

— [ratabank 5
NEIEREEE G & PPDS
..... - Diafa Seleciion | Calculation |
' Mew Calculation A Summary | 4LE I'"""Eth':"jl
- ‘ Frocess Components
El ...... # Components i
- 3 HF 2115
........ # R115 5444
........ # R114 513243
. # R134a

* Refrigerant test problem with 4 components
* Model set is VPA (vapour) / Wilson-O (liquid)
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tachnolagy for life

Input compositions

CO LaN

File FResultks Help
— [ratabank System
NEIEEEE)EY {ﬁ' PPDS " Aspen
Data Selection  Calculation
. Conditions
Feed tdalar f
4 | Mol el | Fre
. Froperties
@ Advanced 1. HF 200080  10.0000] 0.
@ Units 2 R115 154 457 100000/ 0.
J Calculate 3. R114 170.8210  10.0000| 0.
4. R134a 102.0320 10.0000 0.
."l".'-.-'EI b ol WAT atals 111.8565 40,0000 1.

« Equimolar mixture
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nel Problem conditions - -

/7 PhysPack - (Current stream type: Process)

File Fesults Help

= Dratabark System
=]
k)=, = |ﬂ |VF PPDS " Aszpen PropertiesPlus ¢ ARE
Data Selection  Calculation I
. Conditions
. Feed Calculation Type: IMi:-cture [E quilibriuim) j
. Froperties
. Advanced
. IIritz ;
Ak | Preszue - dnd: | Molar Vapour Fraction hd
# Calculate J I F J
{~ Range f* List Lt last {~ Range f* List Giet
cale values zalc
10.000 ] 0.3000 ]

 Input pressure 10 bar
« (Constant vapour fraction = 0.9
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nel Calculation results .. -

¥ PhysPack - (Current stream type: Process)
File Results Help

ﬁlﬁl&ll@llﬂl Datahankﬁys;

* PPDS

Data Selection  Calculation

Conditions
9 g | s |2 | e | o
. Properties bar C J kol
. Advanced 0.378638 -1359487
. Lrits
# Calculate
. Mezzages

« Equilibrium temperature = 48.66 C
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tachnology far life co LaN
A B
1 |Mame WPA test package
2 |Description Test PP for VPA model (Wilson-E)
3 |Model VPAMWIson-0
4 |MumSets 1
5 [MumComps 4
b
7 |Comps 396 HF
g 436/ R115
9 435/ R114
10 ooh R134A
11
12
13
14

« New entry point in PPDS dual interface library
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CO packages in Aspen Plus —
tachnolagy for life Co LaN
Available Property Packages
Froperty Packages Mame FFPDS.CapeThermoSpsten.
EI F'F'DS CapeT hermoSpstem. Dezcription
Hydrocarbon_test_package
Chemical_test_package About
~ INDISS_test_package
: l..'F._. h.. |' |:| I‘EIEIE'
l Azpen Properties
[+ Standalane Froperty Packages
 New VPA test package in list
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tachnolagy for life

Component list

bk

C

Package: VPA_test_package in PPDS.CapeThermoSystem.1

o Py
i' .
™ gt

Components | Avalable Properies and Phases |
iupachame Component casRegistryNumber | chemicalFormula | nomalBeilingPoirt |
1.1.1.2-TETRAFL... R134A 811-57-2 CZH2F4 247 000
1,2-DICHLOROAT, ... R114 76-14-2 C2CI2F4 277 060
CHLOROPENTA... R115 76-15-3 C2CIFR 230
HYDROGEMFLL... HF 7h64-35-3 F1H1 292 650

« Set of four refrigerants
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Simple flash simulation hid
tachnolagy for Life p co LaN
7 =
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Hi—— 1
2 o
« Conditions as per PhysPack example
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nel Flash input conditions

hid
tachnolagy for life co LaN
J'Specifications| Flash Options | P50 | Comparett St | EQ Options |
Substrearn name: Hef llemperature |
— State vanables — Composzition
Temperature j b cle-Flow j kol Ak j
100 L j I Comparett Yalue
Fressure il JH ; 1
— R114 10
10 bar d J
S JFI'I 15 10
JFH 4., 10
Tatal o Mole |
40 kral/hr |
Salvent: j

« Equimolar feed
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Jﬁpeciﬁcatiunsl Flazh Ophions I E ntrainment I LI Eiliky I

— Flazh specifications

bar

Ll

-
—

-
—

0.3

Wapor frachion

—Walid phazes

Wapiar-Liguid -

* As per PhysPack example
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nel Simulation with ideal model <
CO- LaN

Hateriall Heat | Wet=ln | Lok | Yol = Curnves | Wt E Cunves | Fetra, Curves | Faly, Cunves

Cuzplay: | RN Format: IGEH_M j Strearm Tal:ulel
— ==

Temperature C 100.0 734 ¥a4 -
Pressure bar 10.000 10.000 10.000

apar Frac 1.000 1.000 0.000
Mole Flow krmaol/hr 40.000 36,000 4.000
Mazz Flow kadhr 4474 205 4076138 393,057

olurne Flow curndbr 124.100 103,853 0312
Enthalpy  Mbkcaldhe -7.5498 -6.976 -0.658
Mole Flow kral/hr

« Using standard model gives T =73.9 C
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nel Simulation with CO model 41
CO- LaN

Hateriall Heat I Load I wWiork I Ll & Curves I Wi Curves I Fetra, Curves I Faly. Eurye

Dizplay: |FER Format;: IEEN_M j Stream Tal:ulel
1 =lff- =lffs || =
Temperature C 100.0 48 7 43 7 =
Preszure bar 10.000 10.000 10.000 -
apor Frac 1.000 1.000 0.000
b ale Flow kmol/hr 40,000 36.000 4.000
b azz Flow kathr 4474 255 3931.248 R4.3.007
olurne Flow cumshr 110.833 f0.515 0432
Enthalpy  kkkcaldhe 0.085 -0.024 -0.01E
Male Flow krmal/hr

« Using CO model gives T = 48.7 C as before
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#¥% PROBLEM S0LUTIOH REACHED
STREAHK '51°
TOTAL UAPOR LIQUID
RATE, KG-HMOL/HR 181437 16.3293 1.8144
TEMPERATURE, C 48 _66 L4866 L8 _66
PRESSURE, BAR 10.084 10.088 10.0808
MOLECULAR WEIGHT 1118551 1897132 131.1324
FRAGCTIOH A.o00An a.104a0
EHTHALPY, KJ/KG-HMOL 4199 _171% 2805 4227 -16742._9108%
CP, KJ/KG-C A.00008 A.d040a A.0808080
MOLAR FLOWRATES, KG-HMOL/HR
1 - HF h.5359 L3491 B.1868
2 - R114 h 5359 h_ 1944 B.3414
3 - R11% h.5359 J.6852 8.8587
4 - R134A h 5359 L._108084 8.435%
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