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Introduction

ANSYS Fluent has long been a benchmark for computational fluid dynamics (CFD), providing engineers and
researchers with a robust platform to model complex fluid flows, heat transfer, and multiphase interactions. As the
field evolves, new modules and extensions emerge, one of which is the NAMLOD add on. Whether you are a
seasoned CFD practitioner or a newcomer eager to expand your simulation capabilities, this ANSYS Fluent

tutorial guide for NAMLODwill walk you through every step—from installation to advanced post processing—
ensuring you gain a deep, hands on understanding of how to harness NAMLOD within Fluent.

In this comprehensive guide, we will cover:

e What NAMLOD is and why it matters

e System requirements and installation steps

e Setting up a simulation that incorporates NAMLOD
¢ Running the solver and interpreting results

e Common pitfalls and troubleshooting tips

¢ Advanced techniques and real world case studies

By the end of this tutorial, you will be equipped to confidently integrate NAMLOD into your Fluent projects,
leveraging its unique features to solve challenging engineering problems.

Overview of ANSYS Fluent

ANSYS Fluent is a high performance CFD software that solves the Navier—Stokes equations for fluid flow, coupled
with models for turbulence, multiphase flow, heat transfer, combustion, and more. Its user interface blends a
graphical environment with scripting capabilities, allowing users to automate workflows and customize solutions.

Key strengths of Fluent include:

* Wide range of physics models

Extensible architecture (UDFs, custom solvers)

¢ Robust pre and post processing tools (Meshing, ANSYS DesignModeler, CFD Post)
Parallel computing support

 Integration with other ANSYS products (Mechanical, Electronics)

Adding the NAMLOD module expands Fluent’s capabilities, particularly in specialized domains such as advanced
multiphase modeling, low Mach flow analysis, or novel material behavior simulations.

What Is NAMLOD?

While ANSYS continually releases updates, NAMLOD (Name: New Advanced Multiphase and Low Mach Dynamics
) is a specialized module designed to enhance multiphase flow simulations and low Mach number analyses.
NAMLOD introduces:

e Improved phase interaction models for immiscible and miscible fluids
« Enhanced turbulence closure options tailored for low Mach regimes



e Custom material models for complex fluids (e.g., non Newtonian, viscoelastic)
e Optimized numerical schemes for better convergence in stiff problems

By integrating NAMLOD, users can capture subtle interfacial dynamics, reduce numerical dissipation, and achieve
higher fidelity in simulations involving slow flows or high density ratios.

Why Use NAMLOD in Fluent?

The decision to employ NAMLOD depends on the problem at hand. Consider the following scenarios:

1. Low Mach Flow Problems — In aerodynamic or propulsion studies where compressibility effects are minor,
NAMLOD's low Mach solver provides more accurate pressure—velocity coupling.

2. Multiphase Systems with Complex Interfaces — For applications such as bubble dynamics, spray formation,
or phase change, NAMLOD's advanced interface tracking methods improve the prediction of surface tension and
interfacial forces.

3. Non Newtonian Fluid Analysis — When dealing with polymer melts, slurries, or biological fluids, NAMLOD’s
custom material models reduce the need for ad hoc tuning.

4. Coupled Heat Mass Transfer — The module supports simultaneous thermal and mass transport with high
precision, ideal for cryogenic or cryogenic fluid applications.

In short, NAMLOD enhances the fidelity and efficiency of simulations where standard Fluent models may fall short.

Prerequisites

Before diving into the tutorial, ensure you have the following:

¢ ANSYS Fluent license (standard or advanced, depending on your needs)

NAMLOD module license (often bundled with certain Fluent editions)

e Compatible operating system (Windows 10/11 or recent Linux distributions)

e Hardware with multi core CPU and at least 16 /GB RAM (32 /GB recommended for large meshes)
 Basic familiarity with Fluent’s interface and mesh handling

e Optional: ANSYS Workbench for integrated project management

Having these prerequisites in place will streamline the installation and execution process.

Installing ANSYS Fluent &amp; NAMLOD

Follow these steps to set up Fluent with the NAMLOD module:

1. Download and Run the Installer — Obtain the ANSYS installation package from the official portal. Launch the
installer and follow the on screen prompts.

2. Select Components — In the component selection screen, make sure to tick both “ANSYS Fluent” and
“NAMLOD.” If you're using Workbench, check the “ANSYS Workbench” option as well.

3. Choose Installation Path — Default paths work fine, but you may specify a custom location if you have storage
constraints.

4. Activate Licenses — During installation, you'll be prompted to activate the Fluent and NAMLOD licenses. Use
your license server or local license file.

5. Complete Installation — Once the installer finishes, reboot your system if required.

6. Verify Installation — Launch Fluent. In the New Case dialog, you should see an option for NAMLOD under the
physics models tab.

After installation, you can optionally run the ANSYS Fluent Tutorial Suiteto ensure everything is functioning



correctly.

Setting Up a New Project

We'll now walk through creating a sample project that demonstrates NAMLOD’s capabilities. The example involves
a low Mach multiphase flow in a cylindrical pipe, a common benchmark in CFD studies.

Importing Geometry and Mesh

1. Geometry Creation— Use ANSYS DesignModeler or a third party CAD tool to create a 3 D cylinder (length: 1 m,
diameter: 0.1 /m). Save the file in IGES or STEP format.

2. Meshing— Open ANSYS Meshing or Fluent’s internal mesher. Import the geometry and generate a structured
mesh with 200 cells along the length and 20 cells in the radial direction. Refine near the walls to capture boundary
layers.

3. Export Mesh — Export the mesh as an .mshfile. Alternatively, you can directly import the geometry into Fluent
and let it generate the mesh.

Configuring Physics Models

Open Fluent and create a new case file. In the Model Setup dialog, proceed through the following steps:

e Select Laminar flow for this benchmark (Mach
e Enable Low Mach Solver (NAMLOD will automatically activate the appropriate solver).
» Set the reference density to 1.225 /kg/m?3 (air at sea level).

¢ Choose the Volume of Fluid (VOF) model for immiscible fluids.
 Activate Surface Tension and set the coefficient to 0.072 /N/m (water—air interface).
« Define the initial volume fraction: 50 /% of the pipe filled with water.

¢ Enable Energy Equation to capture temperature variations.
¢ Set the thermal conductivity for water to 0.6 /W/m-K and for air to 0.025 /W/m-K.
* Apply a temperature difference of 20 /°C between the inlet and outlet.

Enabling NAMLOD

Once the basic physics are set, navigate to the Advanced Models tab. Here you will find the NAMLOD options:
1. Check the box for NAMLOD Activation.
2. Select the Low Mach Solver option if not already chosen.

3. Under Multiphase Options, enable Advanced Interface Tracking to allow NAMLOD'’s improved VOF scheme.
4. Optionally, enable Custom Material Models if you plan to use non Newtonian fluids.

After enabling NAMLOD, Fluent will prompt you to restart the solver. Accept and proceed.

Defining NAMLOD Parameters

Now it's time to fine tune the NAMLOD settings. These parameters are critical for achieving accurate results,
especially in low Mach or multiphase scenarios.

« Open the Material Editor and verify that water and air have the correct densities and viscosities.

e For NAMLOD's low Mach solver, ensure that the speed of sound is set correctly (e.g., 340 /m/s for air).

 If using a non Newtonian fluid, define the viscosity model (Power Law, Carreau, etc.) in the Advanced Material
Models section.

¢ Inlet: Set a uniform velocity of 0.1 /m/s for the water phase, with a temperature of 298 /K.



e Qutlet: Set pressure outlet with zero gauge pressure.
* Walls: Apply no slip and adiabatic conditions; enable wall heat transfer if needed.
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