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Development of TUWAX as a Development of TUWAX as a 
CAPE OPEN compliant softwareCAPE OPEN compliant software

Alain Alain RicordeauRicordeau (TOTAL SA), (TOTAL SA), 

Cem Sarica (University of Tulsa), Cem Sarica (University of Tulsa), 

AnaAna ïïs Mathieu (TOTAL SA)s Mathieu (TOTAL SA)
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OutlineOutline

� TUPDP Presentation
� TUWAX Presentation
� Objectives
� TUWAX Standalone Application 
� TUWAX Unit Operation
� Test
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��� � Paraffin Problem

� TUPDP
� Established in 1995
� Supported by 13 Companies

Tulsa University Paraffin Deposition ProjectTulsa University Paraffin Deposition Project
(TUPDP)(TUPDP)
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Tulsa University Paraffin Deposition ProjectTulsa University Paraffin Deposition Project
(TUPDP)(TUPDP)

� Mission :

� Enhance understanding of paraffin deposition in single 
two-phases (Oil-Water and Oil-Gas) and three-phases 
(Gas-Oil-Water) Flows

� Development of a comprehensive wax deposition 
software (TUWAX) for both single and two phases flow
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TUWAX SoftwareTUWAX Software

TUWAX

Pipe configuration

(Length, Diameter…)

Operating conditions
(Pressure, Temperature, Flow 
rate…)

Fluid properties

(Density, Viscosity, Enthalpy…)

Pressure profile

Wax thickness 
profile

Temperature 
profile

Inputs Outputs
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TUWAX  SoftwareTUWAX  Software

� How does it work ?

P1 P2 Pi

T1 Y11 Y12 Y1i

T2 Y21 Y22 Y2i

Ti Yi1 Yi2 Yii

TUWAX

MSI

Source Code 
= Fortran 77

Thermodynamic Module : 

- developed by Multiphase 
Solution Inc. (MSI)

Thermodynamic 
Tables
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11stst ObjectiveObjective

Thermo X

Thermo Y

Thermo Z 

TUWAX

� Plug any commercial thermodynamic server 
into TUWAX

� Benefit from new Wax Models
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22ndnd objectiveobjective

� Run TUWAX in a process simulator
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TUWAX Standalone ApplicationTUWAX Standalone Application

� How to migrate ?

TUWAX CAPE-OPEN

TUWAXThermo

MSI

?

Fit to the CAPE-OPEN 
framework

Consumed resources

Contains expertise
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TUWAX Standalone ApplicationTUWAX Standalone Application

� Thermodynamic Calls through a Library.

ThermoLibrary 1.1

Thermo. 
Server

TUWAX

� Ability to manage multiple phases
including solids 
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TUWAX Standalone ApplicationTUWAX Standalone Application

� Two versions of a CAPE-OPEN compliant 
TUWAX have been developed :

� Direct Calculations Version

� Tables Generation and Interpolation Version



AIChE’S 2007 Annual Meeting, Salt Lake City
November 7th, 2007

����������
���	
����
���	
����

������������������
�
����������
���������
����
�������
���

TUWAX Standalone ApplicationTUWAX Standalone Application

� Direct Calculations Version
� Calls the Thermodynamic Package all along the pipe

(P,T)

Thermo. 
Server

TUWAX Pipe

- Thermo. Properties

MO
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TUWAX Standalone ApplicationTUWAX Standalone Application

� Tables Generation and Interpolation Version

P1 P2 Pi

T1 Y11 Y12 Y1i

T2 Y21 Y22 Y2i

Ti Yi1 Yi2 Yii

(P,T) - Thermo. Properties

TUWAX Pipe

Thermo. 
Server MO
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TUWAX Unit OperationTUWAX Unit Operation

� Paste functional core

Wizard FORTRAN 90

Shell code generation

Empty Calculate 
method

TUWAX Core



AIChE’S 2007 Annual Meeting, Salt Lake City
November 7th, 2007

����������
���	
����
���	
����

������������������
�
����������
���������
����
�������
���

TUWAX Unit Operation TUWAX Unit Operation 

� Use Case

Process Modeling 
Environment

TUWAX

Unit Operation

Thermo. 
Server
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Specific applicationSpecific application

COFE

TUWAX

Unit Operation

MultiFlash
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Specific applicationSpecific application

� Simulated time : 300 hours

100 km / 100 sections

1.0382 m

Ambient Temperature = 273 K

TUWAX Pipe
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ConclusionConclusion

� TUWAX Standalone application is now 
compliant with a 1.1 Thermodynamic.

� Interoperability tested with Infochem’s MultiFlash.

� TUWAX Unit Operation has been created.

� Interoperability tested with COFE using MultiFlash
Thermo services.
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Questions and CommentsQuestions and Comments


