Ansys + Moshman Research

“When our simulations get to be a certain size, it is absolutely essential that
we run on high-performance computing (HPC) clusters on the cloud to
support a more digestible workflow. Ansys HPC applications on Microsoft
Azure have been the best experience running an HPC service. We have
access to a lot of Ansys tools, but we could not have, in any reasonable
amount of time, gotten anywhere using them without this service.”

— Nathan Moshman
Founder / Moshman Research
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Moshman Research Reduces Semi-Autonomous Unmanned Aerial Fire Suppression System

Optimization from Hours to Minutes with Ansys HPC applications on Microsoft Azure

Moshman Research partner Avigation is developing a heavy-lift semi-autonomous unmanned aerial vehicle
(UAV) for rapid wildfire response, the Hellbender Wildland Fire Response System. The system features a
mountaintop-launched aerial platform design with a sheet spray misting system to enable rapid response
and optimal suppression. Using simulation to optimize thrust
efficiency of the fan blades, Moshman (in support of Avigation)
hoped to maximize system operation time for better fire
containment that leads to less destruction of forests, property
damage, and loss of life.

Challenges

For Moshman, the challenge was to perform a proof-of-concept shape
optimization of a ducted fan blade primarily using computational fluid dynamics
(CFD) to demonstrate improved performance at a relevant operating point. It
was a task involving a large model that included tens of millions of elements.
Even with a simplification of the full geometry, modeling was still done in three
dimensions, adding another layer of complexity. This resulted in hours-long
runtimes on local machines punctuated with stops and starts during analysis,
which was detrimental to maintaining workflow. Additionally, the team needed
to consider adjoint solve time, deformation settings, and degrading mesh
quality over design iterations during shape morphing to fully optimize the
efficiency and performance related to fan blade tip shape and curvature.

Ansys Products Used

« Ansys Fluent for Mosaic Meshing, CFD Solver, Adjoint-Solver, Design Tool
and post-processing

« Ansys SpaceClaim for CAD with scripting

« Ansys HPC applications on Microsoft Azure

Engineering Solution

Researchers benchmarked Ansys CFD on HBV3 virtual machines powered by AMD
EPYC™ 7V73X (code name: Milan-X) processors, utilizing 96 cores on Microsoft Azure.
Taking advantage of Ansys HPC applications on Microsoft Azure for production runs
enabled the team to efficiently minimize necessary computational load on local,
low-core count machines to support more complex CFD analysis.

Moshman could then leverage various Ansys solvers to:

« Perform a proof-of-concept shape optimization of a ducted fan blade to
demonstrate improved performance at a relevant operating point. Figure 3. Preliminary Results - CFD
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« Understand favorable blade shape and flow attributes.

« Examine trade-offs in efficiency, thrust, power demand and acoustic signature.

« Use a known starting point for verification.

« Perform mesh convergence studies.

« Generalize and automate computer-aided design (CAD) processes for rapid
generation of more fan and blade shapes.

« Use two rounds of shape morphs to maximize thrust by morphing blade shape
in the deformation box.

Figure 4. Final Mesh

Benefits

With a quasi-fixed fan blade tip, the shape morph process yielded a 32.6% increase in thrust produced by the blade and led to increased
efficiency overall. Freeing up the blade tip led to a shape producing a greater net thrust but no change to efficiency.

Upon running a cluster with Ansys HPC applications on Microsoft Azure, a job that normally took hours was reduced to a few minutes on
the cloud and supported a more streamlined, continuous workflow.

Introducing these higher computational capabilities enabled complex CFD analysis of the Hellbender autonomous fire suppression
system'’s fan geometry in Ansys Fluent.

This activity helped Moshman researchers better understand bending, deformation, and thrust forces of the individual blades, which led to
extended fire suppression system operational times.

Combining engineering and simulation on the cloud without interruption serves a critical need for Moshman in a research-driven
environment, where losing momentum can be a major disruptor to innovation.

With Ansys' flexible licensing and cloud computing, engineers have near-instantaneous access to resources needed to learn very large
models, plus starting or stopping a virtual machine in real time.
End users can spin up a cluster in a matter of minutes and remove any hardware barriers, and easily scale up or down.
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Figure 5. Second round of shape morphs
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Figure 6. lllustration of the UAV Hellbender Wildland Fire Response System

Company Description

Moshman Research was founded in 2020 to meet the demand in the research and development (R&D) industry for affordable high-fidelity
modeling and design optimization. Moshman Research began with a mission to discover and develop technical solutions where they are
needed most. It has grown to support both government and private industry clients successfully.

Contact for further details on how to get started with Microsoft Azure.

If you want to get in touch with Moshman Research:

ANSYS, Inc. When visionary companies need to know how their world-changing ideas will perform,
Southpointe they close the gap between design and reality with Ansys simulation. For more than 50
2600 Ansys Drive years, Ansys software has enabled innovators across industries to push boundaries by
Canonsburg, PA 15317 using the predictive power of simulation. From sustainable transportation to advanced
US.A. semiconductors, from satellite systems to life-saving medical devices, the next great
724-746-3304 leaps in human advancement will be powered by Ansys.

Ansys and any and all ANSYS, Inc. brand, product, service and feature names, logos and
slogans are registered trademarks or trademarks of ANSYS, Inc. or its subsidiaries in the
United States or other countries. All other brand, product, service and feature names or

trademarks are the property of their respective owners.

Visit for more information.

©2023 ANSYS, Inc. All rights reserved.
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