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FSI Simulation with Abaqus and 

Third-party CFD Codes
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FSI Simulation with Abaqus and Third-party CFD Codes

Agenda

• Introduction

• Technical Details

• Conducting an FSI Simulation  using Abaqus and STAR-CCM+

• Workshop 1

• Classifying FSI Applications

• Workshop 2

• Miscellaneous Topics

• Advanced FSI Simulation Examples 
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FSI Simulation with Abaqus and Third-party CFD Codes

Appendices

• An Overview of CFD for Structural Analysts

• Coupling Schemes and Rendezvousing

• Conducting an FSI Simulation using the MpCCI GUI and FLUENT
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FSI Simulation with Abaqus and Third-party CFD Codes

Legal Notices

The Abaqus Software described in this documentation is available only under license from 

Dassault Systèmes and its subsidiary and may be used or reproduced only in accordance with the 

terms of such license.

This documentation and the software described in this documentation are subject to change 

without prior notice.

Dassault Systèmes and its subsidiaries shall not be responsible for the consequences of any 

errors or omissions that may appear in this documentation. 

No part of this documentation may be reproduced or distributed in any form without prior written 

permission of Dassault Systèmes or its subsidiary.

© Dassault Systèmes, 2011.

Printed in the United States of America

Abaqus, the 3DS logo, SIMULIA and CATIA are trademarks or registered trademarks of Dassault 

Systèmes or its subsidiaries in the US and/or other countries.

Other company, product, and service names may be trademarks or service marks of their 

respective owners. For additional information concerning trademarks, copyrights, and licenses, 

see the Legal Notices in the Abaqus 6.11 Release Notes and the notices at: 

http://www.simulia.com/products/products_legal.html.
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FSI Simulation with Abaqus and Third-party CFD Codes

Revision Status

Lecture 1 5/11 Updated for 6.11

Lecture 2 5/11 Updated for 6.11

Lecture 3 5/11 Updated for 6.11

Lecture 4 5/11 Updated for 6.11

Lecture 5 5/11 Updated for 6.11

Lecture 6 5/11 Updated for 6.11

Appendix 1 5/11 Updated for 6.11

Appendix 2 5/11 Updated for 6.11

Appendix 3 5/11 Updated for 6.11

Workshop 1a 5/11 Updated for 6.11

Workshop 1b 5/11 Updated for 6.11

Workshop 2a 5/11 Updated for 6.11

Workshop 2b 5/11 Updated for 6.11
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Lecture 1

Introduction
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L1.2

FSI Simulation with Abaqus and Third-party CFD Codes

Overview

• SIMULIA Multiphysics

• Fluid-Structure Interaction

• Multiphysics Coupling

• Target Applications

• Software Suite

• Examples
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Lecture 2

Technical Details
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L2.2

FSI Simulation with Abaqus and Third-party CFD Codes

Overview

• Technical Approach

• Software Architecture

• Independent Code Coupling Interface through MpCCI

• SIMULIA Co-simulation Engine

• Code Coupling Process
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Lecture 3

Conducting an FSI Simulation using Abaqus
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L3.2

FSI Simulation with Abaqus and Third-party CFD Codes

Overview

• Suggested Workflow

• FSI Workflow using STAR-CCM+

• Step-by-Step Example
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Lecture 4

Classifying FSI Applications
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L4.2

FSI Simulation with Abaqus and Third-party CFD Codes

Overview

• Classification of FSI problems

• Unidirectional Coupled Analysis 

• Bidirectional Coupled Analysis
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Lecture 5

Miscellaneous Topics
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L5.2

FSI Simulation with Abaqus and Third-party CFD Codes

Overview

• The Abaqus *CO-SIMULATION option

• Axisymmetric Analysis 

• Restart Analysis

• Convergence

• Estimating Coupling Strength

• Postprocessing a CFD Solution with Abaqus/CAE

• Troubleshooting

• Checklist for Running Coupled Simulation
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Lecture 6

Advanced FSI Simulation Examples 
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L6.2

FSI Simulation with Abaqus and Third-party CFD Codes

Overview

• Vernay-VernaFlo® Fluid Flow Valve

• DG-1000 Glider

• Engine Head with Coolant Flow

Courtesy of Vernay 

Laboratories

Courtesy of Deutz, AG

Courtesy of ETH Zürich 
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Appendix 1

An Overview of CFD for Structural Analysts
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A1.2

FSI Simulation with Abaqus and Third-party CFD Codes

Overview

• Introduction

• Governing Equations for Fluid Dynamics

• Computational Fluid Dynamics

• Fluid Properties

• CFD Modeling
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Appendix 2

Coupling Schemes and Rendezvousing
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A2.2

FSI Simulation with Abaqus and Third-party CFD Codes

Overview

• Definitions

• Implicit and Explicit Time Integration

• Coupling Schemes

• Rendezvousing
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Appendix 3

Conducting an FSI Simulation using the 

MpCCI GUI and FLUENT
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A3.2

FSI Simulation with Abaqus and Third-party CFD Codes

Overview

• Suggested Workflow 

• Step-by-Step Example

• Summary of MpCCI Settings for FLUENT

• Preparing a FLUENT Job for Co-Simulation 


