
PublicAVL List GmbH (Headquarters)

Mats Ivarson

Testbed Overview, Installation Setup, 
Vehicle Instrumentation, Data Acquisition 
System

Energy Flow Testbed



Mats Ivarson |  | 30 Mai 2022 |/ 2Public

Climatic Energy Flow Testbed Overview
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Climatic Energy Flow Testbed Overview

Wheel dynos
Wind simulation
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Climatic Energy Flow Testbed Overview

Climatic simulation

Sun simulation
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Climatic Energy Flow Testbed Overview

Fuel conditioning

Coolant conditioning

Oil conditioning

Vorführender
Präsentationsnotizen
Additional devices: Dyno conditioning, Full CVS emission system, ..
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Installation Setup
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Installation Setup: Examplary Installations
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Exemplary Installation Setup
Vehicle-in-the-Loop (ViL)
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Exemplary Installation Setup
Powertrain-in-the-Loop (PiL)

Aux

R
A

H
V
 E

-S
to

ra
ge

 B
TE

OBC

DC 
Charging
Emulator

AC Grid
Emulator

ICCPD

H
V
 E

-S
to

ra
ge

 B
TE

PDU
Switchbox

PDU
Switchbox

Vehicle
Coolant

Conditioning
Battery
Coolant

Conditioning

Chamber
Conditioning

Battery Container

HV Battery

Vehicle
PDU

LV
E-Storage

DC/DC

LV 
Power 
Supply



Public

Vehicle Instrumentation
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Exemplary Measurement Layout: 
Chemical, Electrical and Mechanical Energy Flow
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High frequency electrical 
measurements:
- AC Voltage, Current, All Phases
- DC Voltage, Current
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Not shown:
Torque in intermediate positions, i.e., 
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Exemplary Measurement Layout:
Thermal Energy Flow
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Exemplary Instrumentation Setup:
Battery Electric Vehicle
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Data Acquisition System
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OEM Reference Energy Flow Setup:
Measurement Equipment

Climatic Testbed

H
ea

d 
w

in
d 

fa
ci

lit
y

Battery

OBC

Driver
Robot

* >15 AC High Voltage 
and Currents
>30 channels

>30 DC High Voltage 
and Currents
>60 channels

>10 Frequency / 
Digital Inputs / Outputs

~100 Channels*
Power Analyzer

~150
Analogue Inputs

>75
Temperature Inputs

0.1-10kHz 10-100Hz 50kHz-2MHz0.1-500kHz

Combustion
Indication

Data acquisition

Wind
Speed

Fuel
Consumption

Weather
Station

Emissions:
Gaseous
Particles

Measurement
devices

** ICE
E-Motor(s)
Inverter(s)

** Coolant
Conditioning

Oil
Conditioning

Fuel
Conditioning

Conditioning
Units

>30 Pressure 
Sensors

>75 
Temperature 

Sensors

~20
CAN / CANFD

>10
Coolant / Oil

Flow

~100 
Analogue 
Sensors

~60
Current 
Sensors

Vehicle instrumentation / Sensors
~60

Voltage 
Points

Vorführender
Präsentationsnotizen




Mats Ivarson |  | 30 Mai 2022 |/ 16Public

OEM Requirement on Data Acquisition System
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Data Analysis & 
Reporting (Offline)

AVL Concerto

AVL Measurement Solution -Overview

AVL FEM-4

AVL X-ion ePower

AVL X-ion Combustion

Torque / Telemetry

Vehicle CAN

Application 
Software -
i.e., INCA

Parameter & Data 
Management

AVL PUMA 2 Share
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Synchronization recorders IndiCom/X-ion/PUMA

X-ion

PUMA 2 
Automation System 

• IndiCom Advanced interface 
(with PUMA 2)

• Up to 200Hz (time 
equidistant/non time 
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PUMA recorder including 
channels coming from INDICOM. 

PUMA internal channels up to 
10kHz
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Navigation 
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of details 
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www.avl.com

Thank you
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