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Chapter 1: Ansys Polyflow in Ansys Workbench Tutorial 3D

Ansys Polyflow is a powerful simulation tool designed for the analysis of complex fluid
dynamics, particularly in processes involving polymer and other materials. In this tutorial,
we will explore the foundational aspects of using Ansys Polyflow within the Ansys
Workbench environment, focusing on 3D modeling and simulation. This chapter serves as
an introduction, guiding you through the essential steps to set up and run a simulation, as
well as how to interpret results effectively.

Understanding Ansys Polyflow

Ansys Polyflow is primarily used in industries where materials are processed in a fluid state,
such as plastics manufacturing, glass forming, and food processing. It allows engineers to
simulate the flow behaviors of these materials, predict the final product quality, and
optimize manufacturing processes.

Key Features of Ansys Polyflow

- Advanced Material Models: Polyflow supports a variety of material models, including
viscoelasticity and non-Newtonian flow, which are crucial for simulating complex materials.
- Meshing Capabilities: The software provides robust meshing options, allowing users to
create high-quality meshes that accurately represent the geometry of the parts being
analyzed.

- Multi-physics Simulations: Polyflow can be integrated with other Ansys modules to
simulate thermal, structural, and fluid dynamics interactions.

- Post-processing Tools: The software includes powerful visualization tools that help analyze
flow patterns, temperature distributions, and other essential parameters.

Setting Up Ansys Workbench

Before diving into Polyflow, it's essential to understand how to set up Ansys Workbench.
Here’s a step-by-step guide:

1. Installation: Ensure that you have Ansys Workbench installed on your computer. You
can download it from the Ansys official website or install it through your organization's
software distribution system.

2. Launching Workbench: Open Ansys Workbench from your applications menu. You



will be greeted with a user-friendly interface that allows you to manage your projects.

3. Creating a New Project: Click on 'New Project' to start a fresh workspace. This is
where you will add your Polyflow system and other necessary components.

Adding Polyflow to the Project

To begin working with Polyflow, follow these steps to add it to your project:

1. In the 'Component Systems' tab on the left sidebar, locate the 'Polyflow' icon.

2. Drag and drop the Polyflow system into the Project Schematic area.

3. A new block representing the Polyflow system will appear. This is where you will define
your geometry, material properties, and boundary conditions.

Creating the Geometry

For any simulation, the geometry is fundamental. Ansys Polyflow allows you to create
geometries using its built-in tools or import them from CAD software.

Using Ansys DesignModeler

If you choose to create geometry directly in Ansys Workbench, you can use the
DesignModeler tool:

1. Double-click on the 'Geometry' cell in the Polyflow block.

2. In DesignModeler, use the sketching tools to draw your part. You can create 2D shapes
and extrude them to form 3D models.

3. Ensure that the geometry is clean and free of errors to avoid complications during
meshing.

Importing Geometry

If you have a pre-existing CAD model, you can import it:

1. Save your CAD model in a compatible format (such as IGES, STEP, or STL).

2. In the Geometry cell, right-click and choose 'Import Geometry.'

3. Navigate to your saved file and select it for import. Adjust any settings if necessary to
ensure proper scaling and orientation.



Meshing the Geometry

Once the geometry is ready, the next step is to create a mesh. Meshing is crucial for
simulation accuracy as it divides the geometry into smaller elements for analysis.

Creating a Mesh in Polyflow

1. Double-click on the 'Mesh' cell in the Polyflow schematic.

2. Select the meshing method: Polyflow offers options for structured, unstructured, and
hybrid meshes.

3. Define mesh parameters such as element size and growth rate to ensure a balance
between mesh quality and computational efficiency.

4. Generate the mesh and review it for any irregularities. Refine the mesh if necessary,
focusing on areas with high gradients or complex flow features.

Defining Material Properties

Accurate material properties are vital for effective simulation. In Ansys Polyflow, you can
define the properties of the materials being analyzed.

Setting Material Properties

1. Double-click on the 'Material' cell in the Polyflow schematic.

2. Select the material from the built-in library or create a new material by specifying
properties such as density, viscosity, and thermal conductivity.

3. Ensure that you choose the correct material model that reflects the behavior of the
material during processing.

Applying Boundary Conditions

Boundary conditions dictate how the simulation interacts with its environment. In Polyflow,
you can set various types of boundary conditions based on your simulation needs.

Types of Boundary Conditions

- Inlet/Outlet Conditions: Define how fluid enters and exits the geometry.

- Wall Conditions: Specify how the fluid interacts with the surfaces of the geometry (e.qg.,
no-slip, free-slip).

- Symmetry Conditions: If applicable, use symmetry to reduce computational load by
modeling only a portion of the geometry.



To apply boundary conditions:

1. Double-click on the 'Boundary Conditions' cell.
2. Select the faces or edges of the geometry where you want to apply conditions.
3. Choose the appropriate settings for each boundary type.

Running the Simulation

After setting up the geometry, mesh, material properties, and boundary conditions, you are
ready to run the simulation.

Execution Process

1. Click on the 'Solution' cell in the Polyflow schematic.

2. Run the simulation by clicking the 'Solve' button in the toolbar.

3. Monitor the progress in the solution monitor window. Depending on the complexity of the
model, this process may take some time.

Post-processing the Results

Once the simulation is complete, the next task is to analyze the results. Ansys Polyflow
provides extensive post-processing capabilities to visualize and interpret the data.

Visualizing Results

1. Double-click on the 'Results' cell in the Polyflow schematic.

2. Use the available tools to create contour plots, vector plots, and particle tracking.

3. Analyze flow patterns, temperature distributions, and any other relevant data to draw
conclusions about your simulation.

Conclusion

In this first chapter of the Ansys Polyflow tutorial, we have covered the essential steps for
setting up a 3D simulation in Ansys Workbench. From understanding the features of
Polyflow to creating geometry, defining material properties, applying boundary conditions,
and analyzing results, this foundational knowledge equips you to tackle more complex
simulations in the future. As you progress, you will delve deeper into advanced techniques
and applications, enhancing your ability to use Ansys Polyflow effectively in real-world
scenarios.



Frequently Asked Questions

What is Ansys Polyflow and how is it used in ANSYS
Workbench?

Ansys Polyflow is a simulation tool designed for analyzing fluid flow and heat transfer
processes, particularly in polymer processing. In ANSYS Workbench, it integrates with other
simulation tools to provide a comprehensive platform for simulating complex fluid
dynamics.

What are the key features of Chapter 1 in the ANSYS
Polyflow tutorial?

Chapter 1 of the ANSYS Polyflow tutorial typically covers the basics of the software
interface, how to set up a project, and an overview of the workflow for 3D simulations.

How do you create a new project in ANSYS Workbench
for Polyflow simulations?

To create a new project in ANSYS Workbench for Polyflow simulations, start by launching
ANSYS Workbench, then drag the Polyflow component from the toolbox into the Project
Schematic, and configure the project settings.

What types of problems can be simulated using ANSYS
Polyflow?

ANSYS Polyflow is particularly effective for simulating processes such as injection molding,
extrusion, and blow molding in the polymer industry, as well as other fluid dynamics
problems.

What is the importance of geometry preparation in
ANSYS Polyflow?

Geometry preparation is crucial in ANSYS Polyflow as it ensures that the model accurately
represents the physical system being analyzed. Proper geometry aids in achieving reliable
simulation results.

How do you define boundary conditions in ANSYS
Polyflow?

Boundary conditions in ANSYS Polyflow can be defined through the 'Boundary Conditions'
panel, where users can specify parameters like velocity, pressure, and temperature for
different surfaces of the model.



What is the role of mesh generation in Polyflow
simulations?

Mesh generation is essential in Polyflow simulations as it discretizes the geometry into
smaller elements, allowing for numerical analysis of the fluid flow and thermal behavior. A
finer mesh can improve accuracy but may increase computation time.

How can you visualize results in ANSYS Polyflow?

Results in ANSYS Polyflow can be visualized using various tools such as contour plots,
vector plots, and streamlines, which help in analyzing flow patterns and temperature
distributions.

What are common troubleshooting steps if simulations
in Polyflow do not converge?

Common troubleshooting steps for non-converging simulations in Polyflow include refining
the mesh, adjusting time step sizes, ensuring correct boundary conditions, and checking
material properties for accuracy.
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