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Privacy Notice

This Webinar will be recorded and the recording is kept online on AVL's websites or partner websites as long 
as considered to serve the overall information and training purpose recorded for. 

Please note that any communication or information you transmit during the webinar, such as voice, live 
instant messaging displaying names of those interacting, presentations etc. are available to the webinar 
audience and may also be included in the recording, which may be made available on-demand. As such, 
this information may be collected and used by other webinar participants or by viewers of the recordings. 
Please apply appropriate caution when disclosing any personally identifiable information or personally 
sensitive data.

For more information: www.avl.com/privacy-policy

http://www.avl.com/privacy-policy
http://www.avl.com/privacy-policy
http://www.avl.com/privacy-policy
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Today´s Presenter

Werner Fuchs
Education
 [1998] – Master‘s degree Electrical Engineering, TU Graz & UPC Barcelona

 [2008] – AVL Management Development Program

Experience
 [AVL List GmbH] Product Manager, Application Manager
 [AVL List GmbH] Team Leader Product Management Automation
 [AVL List GmbH] Head of  Product Management and Operations
 [AVL List GmbH] Department Manager Sales and Operations

Technical Expertise

 Automation

 Artificial Intelligence

 System Integration
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AVL at a Glance

Founded

Years of Experience

Countries 
Represented

Global Tech and 
Engineering Centers

Employees Worldwide

Engineers and 
Scientists

Of Turnover Invested 
in Inhouse R&D

Granted Patents 
in Force
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Landscape



| Shift Gears: Modernizing Legacy Labs for Next-Gen-Propulsion  | 07 Mai 2026 |/ 8Public

Global Automotive Landscape 2026

Electrification 
Accelerates Software-Defined 

& Connected

ICE Powertrains 
Reinvented Regulation in Flux

Testing Transformed
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Passenger Car
Expected Technology Split - Production Volumes (IHS 10/2025)
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Europe

FCEV BEV PHEV HEV (Parallel/
Series-Parallel)

REEV ICEMHEVHEV
(Series)

China JapanIndia N. America

10/2025
Source: IHS 10/ 2025  
0 - 6t PC+LCV

ICE

BEV

HEV

MHEV

PHEV

REEV
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Commercial Vehicles On- & Off-Road 
Focus Topics

Pollutant Emission 
Regulations Hydrogen ICE 

Multi Fuel 
Capability 

(Alternative Fuels)

High-efficient 
Diesel Engine Hybrid Powertrain
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Navigating Market 
Challenges
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Navigate Market Challenges

01
Unavailability of spare parts 
Lack of support

02
Security 
threats

03
Non-compliance with 
legislative regulations

04
Inefficiency
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Current Challenges

− Missing spare parts cause long downtimes and high costs

− Delays threaten project timelines (SOP) and customer trust

− Lack of support due to supplier exiting the market

− Risk of data loss or complete testbed failure

01 
Lack/Unavailability 

of spare parts

01
Unavailability of spare parts
Lack of support
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Current Challenges

− SW runs on outdated platforms and is not supported by 

current IT standards

− Lack of updates reduces performance and reliability

− IT departments restrict usage due to security threats

− Non-compliance may lead to legal issues and reputational 

damage

02
Security 
threats

02 
Security 
threats
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Current Challenges

− Test cycles do not fulfill required emission legislation –

failure to comply with regional standards

− Measurement devices lack required conformity resulting in 

false compliance reports

− Risk of failed homologation causing recalls, significant 

financial loss and reputational damage

03
Non-compliance with 
legislative regulations

03 
Non-compliance with 

legislative regulations
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Current Challenges

− Inconsistent software tools increase complexity and require 

expert knowledge

− Administrative tasks reduce testbed availability

− 24/7 operation demands high staffing; work-around for 

remote monitoring is inefficient

04
Inefficiency

04 
Inefficiency
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From Legacy to Leading 
Edge
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Why Modernize a Running System…



| Shift Gears: Modernizing Legacy Labs for Next-Gen-Propulsion  | 07 Mai 2026 |/ 19Public

Assessment of Existing Testbed

Evaluate current engine testbed capabilities and 
identify areas that need technological upgrades 
for modernization, like

 Electrical Dynometer

 Data Acquisition / IO

 Measurement Devices / Conditioning 
/ Actuators

 Safety / PLC
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High Variety of Interfaces 
for integration of equipment and various test systems
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One Hardware

Capable and certified Workstation

Automation Control SimulationEmission
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Legacy Automation & Inconsistent SW Toolchain
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PUMA 2 Automation – Tasks of the Software
One software for all tasks, workflow oriented

Test Programs Definition

Visualization & OperationData Management 
(parameters & Results)

Central controlling & Integration

Test Execution / Sequencing
Integrated Post Processing
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SW Security Tool Chain - Details

Source Code 3rd Party Software 
Components

Vendor Software

Operating System
Penetration  
Tests via 
external 
Company

Hardening 
Checklist

Hardware
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SW IT Security Means Value for Customer 
In

te
ro
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ra
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lit

y

Value in every maintenance release 
via SW Maintenance Contract
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How to Modernize 
Existing ICE R&D 
Testbeds
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Enhance Existing Engine Testbeds Towards…

Mild Hybrid
Testing

Full Hybrid
Testing

Brake Wear
Testing

H2 ICE
Testing
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Mild Hybrid Engine Test Environment

Mild Hybrid
Testing

Automation Capabilities:
 Driver LV/MV E-Storage System
 Interface E-Power Measurement
 ILinkRT IF to Hybrid Control Unit

AVL PUMA 2
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Full-Hybrid Engine Test Environment

Full Hybrid
Testing

AVL PUMA 2

Automation Needs:
 Driver HV E-Storage System + PDU
 Interface E-Power Measurement
 ILinkRT IF to Hybrid Control Unit
 Increase Data Acquisition
 Increase Recording 
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AVL Commercial Vehicle Technology
Commercial Applications: Global fuel alternatives overview

Hydrogen
Natural Gas

HVO
Ethanol

Natural Gas
Hydrogen
Methanol

Natural Gas
Hydrogen
Ethanol

CARB forcing ZE technology
CO2 roadmap / Fit for 55

Technology driven:
e.g.: REX and Hybrid PT

Hydrogen
Natural Gas

HVO

Japan Hydrogen Strategy
Hydrogen
Natural Gas
& H2 blends
Ethanol

Energy suppliers driving technology

Ethanol
Hydrogen

Bio-Methane
HVO

Hydrogen

Renewable Energy Strategy
HDV CO2 Regulation

Different markets and applications ask for different solutions
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Overview Engine Test Facility

UREA 
Consumption

Soot 
Concentration

FTIR Gas 
Analyzer

Gas 
Analyzer

Particulate 
Number

Emission 
Measurement

Back- Pressure
Adjustment

Blow By

Filter Smoke 
Number

Opacity 

Particulate 
Sampling

Baseline Measurement

Cable Boom with Front-End 
I/O & Sensors (P,T,Rh)

Fuel
Consumption

xCU
Restbus

Engine 
Lubricant (T)

Engine 
Coolant (T)

Measurement and Conditioning

Combustion air  Meas. & Conditioning

Intake Air
Exhaust Extraction / 

Altitude Sim.

Exhaust

Automation 

Emission 
Automation 

Calibration

Automation System
Safety PLC

Control

Testcell Ventilation / ATEX

Air Handling 
Unit ATEX

Ventilator

Exhaust 
Extraction

Indicating

Charge Air (T)

Pressure 
Measuremnt

H2 ICE 

H2 Consumption

Check size!

Adaptations for safety and 
correct measurement!

H2 compliant types!

H2 Ready 

Check capability!

Update AuSy
Check capability 
and Safety PLC

Exhaust

Dilution Air

Dilution

Ex
ha

us
t

H2 Fuel

Fuel/CHG

Combustion Analysis

Pressure Transducer

Testcell Safety 
System

https://www.google.com/url?sa=i&url=https%3A%2F%2Fvaagram.dk%2Fde%2Fprodukten%2Fatex-produkte.html&psig=AOvVaw3jibPlwyzRffbzkRsJ6HEB&ust=1598307237310000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCJCGmcussusCFQAAAAAdAAAAABAU
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Non-Exhaust Particulate Emissions from Road Transport

…can contribute up to 55% in urban areas

Source oecd.org

Source sciencealert.com

…brake dust from cars can be more harmful 
to human health than diesel fumes

https://www.oecd.org/en/publications/non-exhaust-particulate-emissions-from-road-transport_4a4dc6ca-en.html
https://www.sciencealert.com/cars-make-one-thing-even-more-toxic-than-diesel-fumes-study-reveals
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Brake Emissions
Challenges

01
One for LD, 

maybe one with 
VECTO-correction 

for HD?

BRAKE CYCLE

02
Technical challenges 

in accurately 
measuring brake 

emissions

METHODOLOGY

03
Different metric:

PM10, PM2.5,
SPN10, TPN10

METRIC

04
An EMI cycle can last 
up to 7-8 h, every 

bedding 4-5 h, whole 
testing procedure up 

to 48h

AUTOMATION NEEDS

05

New EMI dyno, 
performance and EMI dyno 

in one, Testing as a 
Service (TaaS), upgrade of 

existing engine dynos?

BUDGET
RESTRAINS

06
Euro7 but also 
China7 coming 

(same 
requirements? 

Component TB or 
Chassis Dyno?)

MARKET NEEDS
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Why AVL? 
Complete and comprehensive Tool Chain

Filter Weighing Chamber
and optional robot system

…to Testbed upgrades…From single Instruments…

Parametrization Test Execution Reporting

− Central operator interface
− Testbed and test parameter handling
− Testbed equipment and Measurement 

device control (Automatic Test runs)
− Data recording and storage
− User definable limit monitoring and 

reactions

Testbed Automation

− GTR 24 compliant test preparation
− Incl. emission device handling
− GTR 24 compliant test execution
− GTR 24 data analysis and reporting

Testbed Operator 
Workstation

Solid & Total PN 
Measurement (10nm -
2.5μm) 

Air Flow
Measurement

Particulate 
Sampling Enclosure

Brake
Actuator

Dyno &
Mechanic

PM Measurement 
(2.5μm & 10μm)

Air Conditioning

H13
Filter

F7 + H13
Filter

Nozzles, 
probes 
and 
Cyclones
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Variety of Solutions 

Inverter
Testing

Component
Testing

Engine/Hybrid
Testing

Transmission
Testing

Fuel Cell 
Testing

Powertrain
Testing 

Virtual
Testing

E-Integration
Testing

E-Motor/ 
Back-To-Back

Testing

Vehicle
Testing

Battery
Testing

E-Axle
Testing 

Monitor & Operate

End-of-Line 
Testing Detect anomalies

PUMA 2 Live

PUMA 2 Machine Learning

ENHANCED productivity

Test Field Server
PUMA 2 Share

Prepare & Manage
PUMA 2 Office

Brake 
Testing Simulate

Virtual Studio
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Multi Solution Capability

PUMA 2 Share

Install ONE single automation 
system on ONE single workstation

E-Motor

ICE

Powertrain

…configure the AuSy for the desired UUT 
by loading the right parameters

Benefits : reduce cost, reduce space, no downtime due to configuration switch, easy maintenance

…
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Digital Twins are key enablers to reduce 
time-to-market significantly

Continuous Vehicle 
Development Loops

“Trust in 
Simulation” “Do it fast” “Do a lot”Concept HW & SW 

Design PT Testing & Cal. Validation

Test Trips (Road and 
test track)

Data freeze SOPStart of testing

§

Concept defined

37 months | Traditional OEMs

20 months | Challenger OEMs

Functional Virtual 
Vehicle PT

Digital Twin first

Everything works in 
virtual environment

Digitalization 
propels 
Virtualization

Make prompt 
choices

Follow predefined 
interfaces and 
constraints strictly

Adapt quickly

H
ig

h
Lo

w

Short Long

R
es

ou
rc

e 
U

se

Time-to-Market

There is a diminishing 
return on efforts to 
reduce TTM, which can 
be described as an 
asymptote as shown

Continuous SW 
Development Loops

Continuous Digital Traceability of Product Maturity

Virtualization
Digital Twin of full functional 
vehicle PT, enabling a fast, 
virtual, CI/CD vehicle design 
process

Digitalization
Data Warehouse  that connects 
and manages all data streams

AI
Mathematical, analytics models 
which support digitalization and 
propels automation
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AVL Virtualization
Shift left. Scale Instantly. Boost Quality. Reduce failed tests.

. SHORTEN TIME-TO-MARKET
• Shift-left moves critical develop-

ments and testing tasks earlier
• Massive parallelization enabled by  

MiL | SiL | HiL environment
• Scalability with marginal cost
• Immediate availability of virtual 

components
• >20 % V&V time reduction

$ COST REDUCTION

• >30% cost reduction 

• More efficient hardware and 
facility usage

• Reduced number of failed physical 
test

• Broad parallel development
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Best Practice & Key 
Takeaways
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Global Best Practices

Different Reasons to Modernize

1. Original supplier is no longer active in the market

- Outdated Software / No more support from supplier
- New legislative regulations

2. Multi supplier strategy towards single supplier to operate TBs with reduced 
team capability

- Harmonization of test procedure
- Reduction of maintenance effort

3. Self-developed in-house solution

- Existing Software was not capable for new testing demands
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What our Customers say

ISUZU

AVL PUMA provides the flexibility to seamlessly 
transition between certification and development 
testing in our engine dyno testbeds.”“

With PUMA 2 we successfully do dynamic tilled 
and roll powertrain testing.”“ Volvo

Alpina

PUMA 2 great in managing whole test field and 
very stable. Big step in efficiency!”“

INNIO

PUMA 2 is super stable, open and future-proof. 
“PUMA mobile” – a unique solution we developed 
ourselves!”“
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What our Customers say

Michael Hausmann, Skill Team Leader PTE Tech 
Center Support, AVL List GmbH

We have achieved an 
efficiency increase of 20% 
in our global test field with 
PUMA 2 compared to 
previous automation 
versions.”

“
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Key Takeaways

 Open system architecture
 Integration of 3rd party I/O and HW
 Step by step approach
 Application-specific guidance & support

AVL ensures a smooth transition to future-ready testbed operations.

AVL
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Q&A
Testbed Modernization
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Contact

EMAIL

werner.fuchs@avl.com

CONTACT USLOCATION

AVL List GmbH
Hans-List-Platz 1

8020 Graz
Austria

WEBSITE 
UTM Link

https://www.avl.com/en/
testbed-modernization

https://www.avl.com/en/testing-solutions/all-testing-products-and-software/test-system-automation/testbed-modernization
https://www.avl.com/en/testing-solutions/all-testing-products-and-software/test-system-automation/testbed-modernization
https://www.avl.com/en/testing-solutions/all-testing-products-and-software/test-system-automation/testbed-modernization
https://www.avl.com/en/testing-solutions/all-testing-products-and-software/test-system-automation/testbed-modernization
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Thank you
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