


Landing gear aeroacoustics

Evaporator exiting from brazing furnace  
(Courtesy: Denso Subros Thermal Engineering Center, India)

MULTIPHASE FLOW: PREDICT THE  
REAL-WORLD BEHAVIOR OF YOUR DESIGNS
Multiphase �ow problems are encountered in almost every 
industry and cover a broad range of applications. The key to 
capturing the real-world performance of your product is having the 
right modeling capabilities to accurately represent the physical 
behavior of the different �uid and solid phases. STAR-CCM+ offers:

• Eulerian Description:
	 - �Eulerian Multiphase (EMP): Core model for �uids that can 

be considered continuous, interpenetrating and reacting. 
Applications include bubble columns, �uidized beds, mixing 
vessels, etc.

	 - �Mixture Multiphase: Lightweight model that is faster than 
EMP for applications such as steam generators, boilers, 
steam turbines, etc.

	 - �Volume of Fluid (VOF): Used to track the motion of the 
interfaces between immiscible �uids. Well suited for 
marine hydrodynamics and seakeeping applications.

	 - �Fluid Film: Ideal for modeling thin �lms on surfaces. 
Applications include vehicle soiling, icing, fuel  
sprays, etc.

	 - �Dispersed Multiphase (DM): Lightweight model unique to 
STAR-CCM+, used to simulate impinging droplets often in 
conjunction with the Fluid Film model.

	 - �Large Scale Interface Model: Combines the bene�ts of 
Eulerian Multiphase and Volume of Fluid for applications 
such as free surfaces and sprays.

 

• Lagrangian Description (Particle Dynamics): 
	 - �Lagrangian Multiphase: Used to study �ow with a high 

number of dispersed particles. Applications include spray 
coating, erosion, aerosol coating, etc.

	 - �Discrete Element Method (DEM): Used for solid particle 
�ows where particle-particle contact and particle shape 
are of interest or to analyze the collision behavior of large 
numbers of densely packed particles. Can be used with 
overset meshing to simulate particle �ow with motion, such 
as particle hoppers and conveyors.

Combine harvester DEM simulation (Courtesy: CNH Belgium N.V.)

Lagrangian multiphase and �uid �lm interaction for water management 
of a motorcycle

Water entry analysis of an Assault Amphibious Vehicle (AAV7) with 
Overset Mesh

“One of the most important features of STAR-CCM+ is 
the Volume of Fluid method, which I use to capture 
and track the interfaces between the di�erent 
polymer melt layers. Setting up an application 
which requires use of the VOF method is very easy 
and straightforward.” 

James Champion
DuPont Teijin Films

“STAR-CCM+ has a lot of capabilities and it is 
continuously growing. It is growing as we speak. 
This is critical in terms of solving our complex 
problems involving heat transfer. The models 
we require have become progressively better, 
resulting in more accurate warm up and pull 
down predictions.” 

Karamjit Sandhu
Jaguar Land Rover Limited

ACOUSTICS: PREDICT NOISE IN UNSTEADY 
FLOWS WITH A WIDE RANGE OF MODELS
STAR-CCM+ has an extensive library of accurate models for 
predicting aeroacoustics noise sources including:

• �Steady State Models: Quickly identify sources of noise in 
RANS simulation and estimate mesh cut-off frequencies for 
mesh re�nement.

• �Direct Models: Accurately model sources of noise with DES/
LES including prediction of convective turbulence  
and methods for propagating noise in the near-�eld.

• �Propagation Models: Model propagating aeroacoustic noise 
sources using inbuilt time domain methods.  Functionality 
can be extended for aero-vibro-acoustics using frequency 
domain methods (with Wave6®). 

• �Acoustic Perturbation Equations (APE) Solver: Hybrid approach 
to improve accuracy and reduce spurious effects compared 
to compressible solutions.

• �Applications include HVAC, external aerodynamics, engine 
powertrain, aircraft noise, fan cooling, etc.

HEAT TRANSFER: DESIGN COMPLEX THERMAL 
SYSTEMS IN LESS TIME
With STAR-CCM+ you can accurately predict heat transfer  
in �uids and solids, and reduce turnaround time for thermal 
applications:

• �Analyze conjugate heat transfer (heat transfer from both solid 
and �uid) within a single simulation.

• �Model convection, conduction and radiation (surface-to-
surface radiation, solar radiation and complete discrete 
ordinate modeling for participating media).

• �Replace solids with zero-thickness shells on thin components 
to save meshing and computational time.

• �Applications include thermal comfort, vehicle thermal 
management, electronics cooling, gas turbine cooling, etc.

ELECTROCHEMISTRY: SIMULATE WITH FEWER 
RESTRICTIONS THAN EVER BEFORE
Increasingly engineers need to simulate complex 
electrochemically driven processes involving ion and electron 
exchange between �uid and solid phases. Previously, academic 
codes or specialized modules were used for modeling these 
problems, and constrained you to two dimensions and 
simpli�ed physics or geometries. 
 
STAR-CCM+ offers a general-purpose electrochemistry approach:
• �Harness the power of existing geometry, meshing and 

physics capabilities in STAR-CCM+.
• �Simulate �ow, energy, and electrochemistry together and 

open the door to real-world chemistry applications in 3D.
• Applications include:

	 - Energy security (fuel cells and �ow batteries)
   	 - Asset integrity (corrosion and cathodic protection)
  	 - �Manufacturing optimization (electroplating, 

electrochemical machining, electrolysis, aluminum, 
smelting, and wet etching)Automotive grille electroplating


