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' Different types of digital twins

3 —
.

Digital Model
Virtual representation of a physical system
No interaction between system and model

Digital model Digital generator Digital shadow Digital twin

Digital object Digital object Digital object Digital object
Digital Generator

Physical system follows the model E : E

Physical object Physical object Physical object Physical object

Digital Shadow
Model follows physical system

Digital Twin
Virtual representation of a physical object or process
Bidirectional exchange of data between physical and virtual system
Used for process optimisation, observation, prediction,...
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Why Digital Twin(s)?

5 key innovations &) trzint

Improved vehicle cabin
HVAC system

Advanced /—/ New business models
electric powertrains _..l to increase widespread market

Modular design Circular economy
Regenerative braking Riepurposed batteries
Energy loss reduction

Digital twin and Flexible ultra-fast
fleet management tools charging concepts

Cost savings Minimise charging costs
Environmental benefits Avoid peak demand
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~ Layers for Digital Twin
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Multi-layer digital twin architecture
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AVL CRUISE™ M
(Model creation)

Model. CONNECT

(Model execution)

M AVL CRETA™

ﬁ\ (Parameter
management)
AVL CAMEO ™

(SiL Automated Tests
& Optimization)
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AVL CONCERTO ™
(Data analytics)

AVL Smart Mobile
Solutions™

o (Testing and calibration)

Existing Commercial Software Tools

(highly heterogeneous)
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" DGT-concept

Longitudinal
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Auxiliaries E-Axle Control

VIMS VTMS Control

Cabin Cabin Control
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E-Axle Charging
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Vehicle
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Exa m p I e Of Si L SEtU p (as development and test tool )
Gitlab/Github 4D
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Multiple Users

DB Managers

NextETRUCK Baseline Vehicle environment

Front-end
User-Interface

Chassis

E-Axis

Battery

VTMS
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Auxiliaries

Simulation Environment

Local or Cloud deployment
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VTMS Control
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Parameter Management
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Model & Parameter Management

Initialization and Calibration variables
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Model Management
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FMUs and Whole Vehicle projects




Big Picture
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Results for Design Optimization of BEV Trucks

TCO per km for the generic 16-ton truck
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Baseline ICEVY

m Refuelling

OPEX breakdown

Baseline BEY

Maintenance

H Taxes etc.
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Charging strategy and Planning
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— — — Departure Driving, Returning Charging Driving, Returning Charging
Departure 'Drl'vmg., Drnvnng, Charging Distribution To Depot at Depot Distribution To Depot at Depot
Distribution Returning at Depot 20 to 80%

a) Charging strategy when the truck drives from and b) Charging strategy when the truck requires to have charging stops in
to a depot with deliveries in between, without the day to ensure the operations can take place during the day.

requiring a charging stop in the day.

Nex
FIRUGK




ex[ /
7EIRUCK

A\ IR tecnolia ) @ﬂ

o [ AR o) O
AlI FORD QT()SI\N J 7 Jema | s

@ inzar Sidetec> 9

nederland

nextetruck.eu

Co-funded by
the European




