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CAPABILITY FEATURE DESCRIPTION

General Solver
Capabilities

Comprehensive Inlet and
Outlet Conditions

Steady-State Flow

Transient Flow
Time-Dependent Boundary
Conditions

Customizable Materials Library
Fan Model

Segregated Solver

Coupled Solver

Provides numerous options to specify velocity, mass flow
rate, pressure, and other critical quantities.

Enables computation of steady-state solutions for stable
flow conditions.

Accurately captures unsteady flow phenomena over time.

Allows imposed values to vary with time, reflecting dynamic
operational scenarios.

Permits users to use, add, and modify properties within the
materials database.

Includes fan boundary conditions, fan interfaces, and internal
fan models for comprehensive system simulation.

Solves governing equations individually for robust
performance across a range of flow problems.

Solves governing equations simultaneously as a single
system, best suited for compressible flow simulations.

Single Phase Flow

Incompressible Flow

Ideal Gas

Real Gas Equation of State

Compressible Flow

Porous Media

Non-Newtonian Viscosity

Turbulence Models

Species Transport

Assumes constant density for simplified yet accurate low-
speed flow analysis.

Varies density according to the ideal gas law for standard
compressible flow applications.

Addresses high-pressure and high-temperature conditions
where density does not follow the ideal gas law.

Accounts for compressibility effects for simulations with
Mach numbers greater than 0.3.

Approximates flow resistance in materials with small voids,
such as filters, packed beds, and tube banks.

Accounts for variations in viscosity due to shear rate,
essential for specialized fluid analysis.

Includes realizable k-epsilon, SST k-omega, and Spalart-
Allmaras turbulence models for accurate turbulence
prediction.

Computes the advection and diffusion of multiple passive
and active species within the flow.
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CAPABILITY

Heat Transfer

FEATURE

Natural Convection

Solid Conduction &
Conjugate Heat Transfer
Surface-to-Surface Radiation

Solar Radiation

Porous Media

DESCRIPTION

Simulates buoyancy-driven flows using either the Boussinesq
approximation or variable density approaches.

Computes heat conduction in solid materials in conjunction
with heat transfer to and from the fluid.

Solves radiative heat transfer between surfaces for

comprehensive thermal analysis.

Accounts for radiative energy from the sun entering the
simulation domain.

Includes heat transfer modeling within porous materials.

Multiphase Flows

Discrete Particle Tracking

Volume of Fluid (VOF)

Surface Tension

Cavitation

Computes the trajectory of discrete particles within the
continuous flow field.

Simulates complex multiphase free surface flows composed
of two immiscible fluids, such as air and water.

Includes the effect of surface tension in Volume of Fluid
simulations for enhanced accuracy.

Simulates the formation of vapor due to pressure drops
below the liquid’s vapor pressure using the VOF model.

Rotating Parts

Multiple Reference Frame (MRF)

Sliding Mesh

A time-averaged approach to efficiently simulate rotating
components.

A time-accurate solution that physically rotates the
components and their corresponding meshes for high-
fidelity results.

Optimization

Design Improvement Study

Utilizes the Parametric Design Study to define and perform
studies that explore alternative designs through parametric
optimization methods.

Other Models

Electrical Conduction with
Joule Heating

Electronic Components

Solves the electrical potential equation in conducting
solids and includes the heat source generated by electrical
resistance.

Provides models for simulating blowers, heat sinks,
perforated plates, thermoelectric coolers, and printed circuit
boards.

High Performance
Computing (HPC)

Multiple CPU Support

3DEXPERIENCE Cloud Availability

Leverages multiple CPUs to accelerate problem-solving and
reduce computation time.

Provides access to additional compute capacity available on
the 3DEXPERIENCE® Cloud.

Dassault Systemes is a catalyst for human progress. Since 1981, the company has pioneered virtual worlds to improve
real life for consumers, patients and citizens.

With Dassault Systemes' 3DEXPERIENCE platform, 370,000 customers of all sizes, in all industries, can collaborate, imagine and create sustainable innovations that

drive meaningful impact.

For more information, visit: www.3ds.com

Virtual Worlds
for Real Life
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