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“Thanks to PyAnsys we were able to freely combine modules

in a common Python environment without specialized
knowledge, allowing us to create a shape-evolving performance
optimization development flow that takes into account new
technology (NT) maps, with 100 times greater efficiency.”

— Tomonori Yamada

President and Representative Director / Yamada Power Unit
Company, Ltd.
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Yamada Power Unit Increases Development Efficiency 100x with Simulation-driven

Parametric Analysis

Yamada Power Unit Co., Ltd. designs, develops, and manufactures a wide range of motor inverters for electric
automotive and aircraft applications optimized to customer requirements. Specifically, the startup has
experience developing hybrid unmanned aerial vehicles that use engines and gas turbines. To satisfy market
expectations, Yamada Power Unit must develop these extremely high-performance solutions subject to tight
time constraints and budgets.

Challenges

Yamada Power Unit customers demand compact, lightweight, and high-power density designs, which entails optimization in specific
conditions with many trade-offs across multiple fields. However, due to high initial manufacturing costs, only one or two prototypes are
possible.

A front-loading approach involving robust planning and design early in the lifecycle — when design accuracy is enhanced, and design
freedom is high — ensures that the costs associated with any design changes remain low, while still maintaining overall product quality.
Choosing software that allows for feedback during the development phase through front-loading is important to facilitating the rapid
and successful introduction of high-quality products to the market. Multiphysics capabilities and ease of parametric analysis via APl were
the main criterion for software selection.

Ansys Solutions Used

« Ansys Maxwell

« Ansys Fluent

« Ansys Mechanical
* PyAnsys

Engineering Solutions

In typical parametric model optimization, analyzing many parameters often restricts the study to specific operational points or requires
simplifying the mesh due to immense computational complexity. However, Evolutionary Algorithm (EA) model optimization allows for
efficient shape searches through cross-fertilization and natural selection techniques.
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Ansys software facilitates Yamada Power Unit's shape-evolution performance
optimization method considering new technology (NT) maps.
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Ansys open source PyAEDT scripting interface facilitates the seamless execution of various operations in a standard Python environment, as
opposed to relying on IronPython environment. This capability enabled Yamada Power Unit to extract results from parametric analyses, and
to generate performance maps for global control and external optimization algorithms.
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Ansys Maxwell enables an optimized parametric motor model for Finite Element
Analysis (FEM) in consideration of torque, voltage and power loss.

Yamada Power Unit developed software specifically for these tasks. The outputs are presented as graphical maps and flowcharts, which
illustrate the optimization of speed and torque characteristics on the NT map. The extraction is required with superior torque characteristics.
The NT map was produced using PyAEDT scripts, integrating all of Yamada Power Unit's inhouse tools and requiring less manual operation
and fewer computations than previous methods. Subsequently, optimization was conducted using an algorithm that accounted for
generational evolution based on map feature scores.
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Finally, to unlock results of various motor analyses in

Ansys Maxwell required the creation of a parametric
model that could be used in large-scale high-

performance computing (HPC) environments. With the

help of 10 HP workstations (48 cores per workstation)

working in parallel, it was possible to create a parametric Ansys multiphysics tools and solvers are a crucial part of Yamada
model of Ansys Maxwell with the best shape in the shortest Power Unit's development process (pictured above).
amount of time.

Benefits

« Parametrized motor model geometry with the help of simulation to enable parametric analysis of geometries individually in a high
performance computing (HPC) environment

« Improved development efficiency 100x using simulation-driven parametric analysis, increasing the number of geometry inspections
from several to several hundred geometries per day to quickly identify the best inverter design per customer application

« Modeling in a simulation environment significantly reduced the number of physical prototypes while simultaneously improving
inverter geometry to increase overall electric motor efficiency, including energy output and range
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« PyAnsys enabled very smooth program manipulation
of Ansys software overall. Using PyAnsys scripts, it
was possible to perform various operations in Fluent,
Mechanical and Maxwell to better understand
mechanical and thermal motor characterisitics
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« Introducing the PyAnsys scripting interface helped the
team, without previous experience using the software,
to freely combine modules in Python to create a shape-
evolving performance optimization flow

« The resulting workflow considers company's new
technology (NT) maps to further understand the < NU
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Yamada Power Unit relies on numerous Ansys tools and solvers for
parametric model optimization of its hybrid motor units for drones.

Company Description

Yamada Power Unit Co.,Ltd., a startup in Himeji City, Hyogo Prefecture, Japan develops, designs, and manufactures high-performance
motors and inverters, as well as a wide range of products from in-vehicle solutions to industrial and defense applications.

tomonori.yamada@yamadapowerunit.com

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.

ansysinfo@ansys.com

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
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