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Work Overview

During Week 1, the primary focus was on understanding the internal
working of OpenFOAM and preparing the environment for further
development.
Work Completed

◀ Installed and configured OpenFOAM using WSL (Ubuntu
environment)

◀ Executed the first simulation using the cavity flow case

◀ Studied the OpenFOAM case directory structure and key files
◀ Modified important configuration files:

fvSchemes (numerical methods)
turbulenceProperties (turbulence models)

◀ Debugged multiple real-world configuration errors

This phase helped in building a strong foundation before moving
towards automation.
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Relevance to Project and Future Work

Week 1 played a critical role in ensuring the success of the overall
project.
Why This Step Was Important

◀ OpenFOAM is a file-driven system with strict syntax
requirements

◀ Incorrect configurations can cause simulation failures
◀ UI-based automation requires precise understanding of:

File structure
Syntax rules
Required parameters

How This Helps in Coming Weeks
◀ Enables accurate automatic file generation
◀ Reduces chances of runtime errors
◀ Forms the base for:

UI development
Backend logic implementation
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System Setup

The development environment was prepared to run OpenFOAM sim-
ulations.
Setup Details

◀ Ubuntu installed using Windows Subsystem for Linux (WSL)
◀ OpenFOAM v2306 successfully installed
◀ Verified installation using tutorial cases
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Running First Simulation

The first simulation was executed to validate the setup.
Simulation Details

◀ Used the cavity flow tutorial case
◀ Observed time-step based simulation execution
◀ Verified correct solver functioning
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Understanding OpenFOAM File Structure

OpenFOAM simulations are controlled through multiple configura-
tion files.
Key Files and Their Purpose

◀ fvSchemes – Defines numerical discretization schemes

◀ fvSolution – Defines solver settings

◀ transportProperties – Defines fluid properties

◀ turbulenceProperties – Defines turbulence models

Understanding these files is essential for automating simulation setup.
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Numerical Schemes Configuration

Numerical schemes define how equations are solved in the simula-
tion.
Work Done

◀ Modified divergence scheme in fvSchemes:
Changed from Gauss linear to Gauss upwind

Key Learning
◀ Linear scheme provides higher accuracy
◀ Upwind scheme provides better stability

Figure 1: Before Modification Figure 2: After Modification
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Debugging and Issues Solved

Several practical issues were encountered and resolved.
Errors Fixed

◀ Missing headers in configuration files

◀ Incorrect syntax in numerical schemes

◀ Missing turbulence-related files

◀ Incorrect transport property definitions

This improved understanding of OpenFOAM’s strict requirements.
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Final Working Case

After modifications and debugging, the simulation ran successfully.
Outcome

◀ Simulation executed without errors
◀ Modified numerical schemes applied correctly
◀ Case validated successfully

◀ Terminal showing successful simulation completion
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Why Focus Only on Simulation First?

Understanding Before Automation

◀ OpenFOAM is a file-driven system where simulations depend
on configuration files

◀ Any incorrect syntax or missing parameter leads to simulation
failure

◀ Direct UI implementation without understanding would
produce incorrect outputs

Approach Taken

◀ Focused on how simulations run internally

◀ Studied required configuration files and their structure

◀ Identified common errors and how to fix them
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Repo understanding and implementation

Core Changes
◀ Create Central Data File

CfdTurbulenceModels.py

Stores models, fields, and default coefficients

◀ Extend Physics Model Object
Modify: CfdPhysicsSelection.py
Add:

TurbulenceModel

TurbulenceModelCoeffs

PrintCoeffs

Key Idea: Store turbulence configuration as structured data
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Continued

UI Changes

◀ Modify:
TaskPanelPhysics.ui

◀ Add:

Turbulence model dropdown
Dynamic coefficient input
fields

Key Idea: User-controlled
turbulence model selection

Figure 3: CfdOF Repository
Structure
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Backend Integration & File Writing

Changes to be Implemented
◀ Update Controller

TaskPanelPhysics.py

Handle turbulence model selection
Dynamically update UI fields

◀ Modify Case Writer
CfdCaseWriterFoam.py

Replace template-based writing
Use selected model data dynamically

◀ Generate OpenFOAM File
constant/turbulenceProperties

Example Output:

simulationType RAS;

RASModel kOmegaSST;

turbulence on;

Key Idea: UI selections are converted into OpenFOAM configura-
tion files
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Numerical Scheme Configuration

Changes to be Implemented
◀ Create Scheme Definition Files

CfdNumericalSchemes.py

Define available schemes and presets
◀ Create Numerical Settings Object

CfdNumericalSettings.py

Store selected schemes and presets
◀ Add New UI Panel

TaskPanelNumerics.ui

Preset selector + scheme controls
◀ Update Case Writer

Modify: CfdCaseWriterFoam.py
Generate system/fvSchemes

Key Idea: Users control simulation accuracy through discretization
schemes
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Estimated changes and additions
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Importance of Week 2

This phase was essential for ensuring correct automation in future
stages.
Key Points

◀ OpenFOAM relies on correct file configurations

◀ Automation requires exact replication of these files
◀ Week 1 ensured:

Correct syntax understanding
Complete parameter knowledge
Reliable and validated configurations

Outcome

◀ Built a strong foundation for automation

◀ Reduced chances of errors in future development
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Connection to Week 3 and Week 4

Week 3: Backend Development

◀ Convert validated configurations into Python functions

◀ Automate generation of OpenFOAM files (e.g., fvSchemes)

◀ Ensure generated files match correct syntax and structure

Week 4: FreeCAD UI Integration

◀ Integrate backend logic into FreeCAD interface

◀ Add user input options (dropdowns for schemes and models)

◀ Connect UI selections to automatic file generation

Final Workflow

◀ User Input (UI) → File Generation → Simulation Execution
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