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55138 HORIBA Group IP World Cup

Gold Award=ZEIPDFE I
Award Winners of 2023 HORIBA Group IP World Cup

=

IP World Cup

Best of Our Premium IP will be selected.
Enhance Our Competitive Force.

R ———

Figure 1 HORIBA Group IP World Cup.
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HORIBA Intelligent Lab - Digitalisation of Propulsion
System Development for Emissions Compliance

IP : (§832) HORIBA Intelligent Lab - Digitalisation of Propulsion System
Development for Emissions Compliance (THEISEL 2022 Conference on Thermo
and Fluid Dynamics of Clean Propulsion Powerplants 13-16 Sept 2022)
ZEZ : Dr. Philip Roberts, Dr. Luke Bates, Aaron Headley, Steven Whelan
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Gold AwardZEIPDO#BIE

HORIBA MIRA Limited and HORIBA, Ltd. have won the IP World Cup Gold
Award

The ‘HORIBA Intelligent Lab’ automotive sector team are developing solutions
that HORIBA can use to bring benefits to customer’s product development
processes. HORIBA Intelligent Lab (Figure 3) enable the customer to develop
smarter. This Solution will enhance the competitiveness of HORIBA equipment
and services. One of these solutions is called Empirical Digital Twin. The IP
behind this solution has won the gold prize for outstanding innovation in the use of
highly accurate virtual simulation within increasingly complex vehicle

development projects.

The ‘Empirical Digital Twin’ EDT

For customers, use of EDT means less physical testing and fewer prototypes. This
saves time and significantly reduces costs and risk in the vehicle development

process and product.

Digital twins are common already within automotive R&D, but the HORIBA EDT
innovative solution improves that method of development much further.

The Empirical Digital Twin is a precise simulation built by Al, created from highly
accurate measurement of a physical object under test. Figure 4 shows the key
stages of the EDT solution. It runs fast and can be used in co-simulation with
vehicle models to predict efficiency & emissions from thousands of complex
scenarios in several hours, instead of physical vehicle tests that would take months
of work. Digital twins can be made of engines, batteries, thermal systems, electric
machines and more. If it can be measured, it can be modelled. Figure 5 shows how
the EDT is created for any system.
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Figure 5 Empirical Digital Twin creation process flowchart.
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Figure 3 HORIBA Intelligent Lab Overview.
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Figure 4 Outline of planned Empirical
Digital Twin Solution key stages.
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The use of digital twins moves the development process into the “digital” world,

where optimisation can be carried out much faster and over more scenarios.

Figure 6 shows a comparison of the time taken to validate a powertrain calibration
in a vehicle on the road, compared to using EDT in the lab. The EDT solutions
shows more than a 70% reduction in time required. This will also result in a >70%
reduction in testing cost because expensive vehicle prototypes and transportation to

cold and hot climates will not be required.

Once the powertrain digital twin is created and verified it can be shared and used
across multiple vehicle platforms and variants, power applications, and also used in
other technical areas such as vehicle dynamics and autonomous vehicle system.
This enhances efficiency through the entire new product introduction process.”

Confidence in results

With new real-world emissions regulation, complex electrified vehicles and new
autonomous vehicle function, automotive development requires new ways of
working to cope with the huge increases in development effort required in these

new areas.

Vehicle development and sign-off requires confidence in the results whether they’re
virtual or real. HORIBA Intelligent Lab enables our customers to trust that their
simulation data is as accurate as the real thing, and check the validity by running

scenarios ‘in-the-loop’ back on the test rig with real hardware.

HORIBA Intelligent Lab solutions build on the legacy and foundation of
HORIBA'’s automotive products with accuracy, reliability and repeatability.
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Figure 6 Showing potential time reduction of over 70% for RDE engine calibration
validation from EDT process compared to physical on-road vehicle testing.
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Vacuum Gauge
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Disruptive sustainable solid reagent for hematology analyzers

IP : (455FHiEE) FR2311799 (3$BHM £ %5 : Composition for hematology analysis)
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[Honorable Mention)

Trolley for EHT/SOEC stacks

IP : (4555 EP22204322.6 (5BHM 4% : A transport and testing trolley for moving and conditioning
and/or testing stacked assemblies of electrolyser and/or fuel cell components, An associated station)

ZH¥# : Jérome Tardieu (HORIBA FRANCE SAS,” 7 5 » &), Mathias Rachau, Stefan Hubner
(HORIBA FuelCon GmbH, K4 /)
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