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Fidelity CharLES




Accelerated, high-accuracy large eddy simulations for multiphysics CFD





LES for aeroacoustics | e-book



LES FOR AUTOMOTIVE AERODYNAMICS | ON-DEMAND WEBINAR























Overview

Accelerated Large Eddy Simulation CFD for Your Toughest Design Challenges

The Fidelity CharLES solver is the industry’s first high-fidelity computational fluid dynamics (CFD) solver that expands the practical application of large eddy simulations (LES) to a broad range of engineering applications in aerospace, automotive, and turbomachinery.

Designed to tackle the toughest fluid dynamics challenges, it accurately predicts traditionally complex problems for CFD in aeroacoustics, aerodynamics, combustion, heat transfer, and multiphase.











High-fidelity LES simulations deliver world-class accuracy and stability, but practical applications of the technology have traditionally been limited due to the cost—a single simulation can consume thousands of CPU cores for days.

Fidelity CharLES software introduces a paradigm shift to the industry with the ability to leverage both computer processing units (CPUs) and graphical processing units (GPUs), reducing the turnaround time for LES simulations from days to hours. The solver has been optimized to consume as little memory as possible and scales linearly to hundreds of GPUs across dozens of nodes.
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Key Benefits

Massive LES Simulations Providing Accuracy, Speed, and Performance











Fast and Reliable

Massively parallel and scalable, capable of leveraging large computation resources to get accurate answers in hours instead of days.











Highest Accuracy

Purpose-built for LES, with high-quality mesh generation, accurate and stable non-dissipative numerical methods, and accurate modeling for unresolved physics.











Cost Efficient

Scalable, GPU-resident solver provides the fastest time to results with the best price performance and lowest power consumption.











For Your Toughest Challenges

Accurately predicts traditionally complex problems for CFD, such as flow separation, transition, turbulent mixing, and aero-acoustic noise, among others.























Features

An End-to-End Solution for High-Fidelity CFD













	

Voronoi Meshing



	

LES Solver



	

GPU Acceleration



	

Analysis




















Voronoi Meshing












Predictive high-fidelity simulations require high-quality meshes. By leveraging clipped Voronoi diagrams, the polyhedral mesh generator is fast, scalable, and robust when processing most complex geometries. Users can easily introduce resolution where needed, run coarse simulations of complex geometries, and simulate moving geometries.















Watch Webinar to Learn More































LES Solver












Realizing the predictive benefits of LES requires much more than just turning on time dependence and changing the turbulence model. Fidelity CharLES combines advanced numerical methods, models, and extreme scalability in CPU-based and GPU-based high-performance computing environments.

























GPU Acceleration









Y Axis: CPU core equivalent per GPU (Intel Skylake 2018)







Fidelity CharLES provides solver advancements on the numerical scheme, and leverages GPU computing, enabling massive LES simulations, such as the accurate simulation of a realistic aircraft in landing configuration, in 12 hours on just two GPU nodes.

Leveraging these modern compute architectures provides up to 9X throughput for the same cost with 17X less energy consumption of CPUs.














Nvidia and Cadence Accelerate Design - Watch Video































Analysis












Dimensional reduction of the large amount of data produced by high-fidelity simulation is a supercomputing problem. Fidelity CharLES has multiple parallel and serial tools to analyze these large datasets and quickly provide answers.

	Provides a robust set of post-processing capabilities designed specifically to aid in analyzing high-fidelity, time-dependent data
	Predicts far-field acoustics with an efficient, massively scalable implementation of the Ffowcs Williams-Hawkings (FW-H) formulation
	Leverages quantitative imaging, a unique and powerful feature of Fidelity CharLES that enriches portable network graphics (PNGs) with custom metadata to rapidly compute statistics and modes or highlight differences between cases
	Offers various modal decomposition methods for both image and full-field data














































Applications

Multiphysics Capabilities Predicting the Most Challenging Problems in CFD
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Aeroacoustics


















Aeroacoustics predictions are relevant for various industrial applications, from supersonic jets to fan noise to combustion-acoustic interactions in gas turbines. Even for “extremely loud” noises, the pressure fluctuations that constitute the radiated sound are orders of magnitude smaller than the ambient pressure and much smaller than the near-field pressure disturbances associated with turbulent compressible flow.

Fidelity CharLES is ideally suited to capture such important but low-energetic acoustic features, thanks to its unsteady simulation capabilities with low-dissipation and low-dispersion numerical methods.

























Aerodynamics












CharLES can predict aerodynamic forces for complex geometries over a range of flow regimes from low-Mach to transonic and supersonic. For example, it can capture changes in vehicle drag due to subtle geometric design modifications and identify the onset of stall over high angle of attack airfoils on a commercial aircraft.














Automotive Aerodynamics LES Simulation – Watch Webinar































Combustion












Turbulent combustion underpins much of our modern energy economy. Power generation, aviation, aerospace, and automotive technologies all depend on how well we mix reactants, release their energy, and manage their byproducts. Making these processes cleaner, safer, and more efficient is crucial to navigating the future of our planet.

The combustion models in CharLES work seamlessly with its advanced numerics to deliver accurate and cost-effective predictions of turbulent reacting flows. These solutions and specialized data processing tools and analytics enable combustion engineers to understand their current systems better and imagine the next generation of improved combustion technologies.

























Heat Transfer












The accurate prediction of heat transfer can be difficult in turbulent flow but is critical to the durability of many machines. Accurate heat transfer predictions require careful attention to the local state of the boundary layer, the presence of flow separation and reattachment, and the transition to turbulence. The control of boundary layer grid size made possible by Cascade’s Voronoi-based meshing technology, combined with the CharLES solver’s advanced numerical methods and wall modeling, can yield actionable results for absolute heat flux predictions. Conjugate heat transfer is also available with minimal impact on solver speed.

























Multiphase












Accurate prediction of multiphase flows is significant in a variety of engineering applications such as chemical and paint spraying, oil and gas transportation, coolant systems, and liquid fuel injection in combustion engines. For example, high-fidelity simulations of liquid injectors can provide detailed unsteady physics of atomization and fuel-air mixing to design or optimize an injector where experiments usually have limited access.

The multiphase model in CharLES is based on the advanced volume-of-fluid method coupled with a Lagrangian spray tracking approach to effectively predict large-scale liquid structures as well as fine-scale droplets and particles for a wide range of flow regimes from low-Mach to supersonic.












































Customer Stories

See What Customers Have to Say

















These simulations are more than just experiments. They provide new insights, which, combined with human creativity, allow for opportunities to improve designs within the practical product cycle.







Joe Citeno, GE Power














































Manager’s Guide to Simulation Aeroacoustics

In today’s fast-paced world of innovation and technological advances, sound—particularly unwanted or harmful noise—has become a paramount concern. Whether it’s the mighty roar of a jet engine or the rhythmic swoosh of a wind turbine, the soundscapes that modern technologies create have direct implications on user experience, environmental harmony, and regulatory compliance. This is where aeroacoustics simulation comes into play. This guide provides an overview of aeroacoustics simulations, highlighting the strategic importance, cost implications, and other managerial aspects.
















Read eBook
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Document 
Engineer's Guide to Simulation Aeroacoustics

Aeroacoustics is the study of noise generation due to turbulent fluid motion or the interaction of aerodynamic forces with surfaces. It is a branch of acoustics that focuses on how aerodynamic sound is generated, propagated, and transmitted to the environment. This guide provides an in-depth exploration of the specific challenges and techniques associated with aeroacoustic simulations.



Learn More



























Product 
Clipped-Voronoi Diagram Meshing for Scale-Resolving Simulations

Scale-resolving simulations, such as wall-modeled large eddy simulations, require high-quality meshes.
In this webinar, we show you how to iterate Clipped-Voronoi Diagram meshes quickly and in a flexible and lightweight manner. We highlight several customer case examples where these meshes, coupled with CharLES, enabled high-quality WMLES at surprisingly modest mesh sizes.



Watch Webinar



























Product 
Large Eddy CFD Simulation for Automotive Aerodynamics

Wall-modeled large eddy simulations (WMLES) of complex vehicle geometries offer highly accurate results but can be challenging in terms of speed and cost.
In this on-demand webinar, learn how to maximize the throughput of these simulations with Fidelity CharLES and how GPU acceleration lowers the cost of using WMLES.



Watch Webinar
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Cadence’s Anirudh Devgan to Present at Morgan Stanley Conference

	28 Feb 2024
	News Release







Cadence Reports Fourth Quarter and Fiscal Year 2023 Financial Results

	12 Feb 2024
	News Release
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Fidelity Flow for Fluids and Thermal

Density- and Pressure-Based Flow Solvers for Multiphysics Simulation.
Fluid flow simulation from aerodynamics to conjugate heat transfer to unsteady flows and beyond.



Learn More
















Fidelity Flow for Turbomachinery

A complete end-to-end solution for turbomachinery design: 1D to 3D design, meshing, CFD, and optimization, all in one single environment.


Learn More
















Fidelity Fine Marine

Leading CFD software for naval architects and marine engineers offering high-performance fluid flow simulations.


Learn More
















Fidelity Automesh

CAD Preparation and Meshing: Handle any geometry, no matter how complex, and prepare high-quality meshes for CFD analysis in near real-time.


Learn More
















Fidelity Pointwise

Industry-leading mesh generation and geometry preparation for high-accuracy characterization of the fluid domain, covering structured, unstructured, hybrid, and high-order meshing technologies.


Learn More
















Fidelity Fine Design3D

Multi-disciplinary, multi-objective Design Optimization, coupled with uncertainty quantification (UQ), enables engineers to account for variability in geometry and input conditions.


Learn More












































Training and Support

Need Help?













Training

The Training Learning Maps help you get a comprehensive visual overview of learning opportunities. 
Training News - Subscribe



Browse training














Online Support

The Cadence Online Support (COS) system fields our entire library of accessible materials for self-study and step-by-step instruction.



Request Support














Technical Forums

Find community on the technical forums to discuss and elaborate on your design ideas.




Find Answers

 in cadence technical forums













































Subscribe Now

Help us help you by subscribing for personalized product developments and offerings based on your interests. 



subscribe














Work With Us

For consultation requests or access to our viewer software, please clarify your needs in the form here. 



request


























































A Great Place to Do Great Work!

Ninth year on the FORTUNE 100 list











The Wall Street Journal

Best Managed Companies










Our Culture
Join The Team
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