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Climatic Energy Flow Testbed Overview

Mats Ivarson | | 30 Mai 2022 |



Climatic Energy Flow Testbed Overview

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
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Vorführender
Präsentationsnotizen
Additional devices: Dyno conditioning, Full CVS emission system, ..
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Installation Setup: Examplary Installations




Exemplary Installation Setup
Vehicle-in-the-Loop (VilL)

PDU
Switchbox

Head wind fans

A A 24\ & 4

HV E-Storage BTE

Mats Ivarson | | 30 Mai 2022 |



Exemplary Installation Setup
Powertrain-in-the-Loop (PilL)

Battery Container
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Conditioning
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Coolant ¢

Conditioning

== Battery

Coolant

HV Battery Conditioning
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Vehicle Instrumentation



Exemplary Measurement Layout:

Chemical, Electrical and Mechanical Energy Flow

PDU
Switchbox HV Battery

HV E-Storage BTE

AC Grid

ClERE g Emulator

Emulator

High frequency electrical
measurements:

- AC Voltage, Current, All Phases
- DC Voltage, Current

Torque Measurements

Combustion Indicating

Fuel Flow

Not shown:
Torque in intermediate positions, i.e.,
ICE - Transmission, ICE - Auxiliary, ..

Mats Ivarson | | 30 Mai 2022 |



Exemplary Measurement Layout:
Thermal Energy Flow

O Coolant Flow and Temperature

Not shown:
Oil Flow and Temperature

All other temperature measurement
points
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Exemplary Instrumentation Setup:

Battery Electric Vehicle

Cooling
Temperature/Pressure/Flow

Radiator

Battery
Front/Rear Motor
Air Compressor
Condenser
Evaporator
Chiller

Comfort
Temperature/Humidity/Speed/Shutter

HVAC
Cabin fan
Radiator
Grill

Lubrication
Temperature/Pressure/Flow

Front/Rear Motor
Oil Pump
Oil Reservoir

~250 Sensors

Brake

Pressure

Mechanical Brake

Low Voltage
Voltage/Current

DC/DC

Battery

Control units
Brake/Steering/Oil pump
Cabin fan/Coolant pump

High Voltage

Voltage/Current/Temperature

Onboard Charger
Battery
Front/Rear Motor
Air Compressor
Heater
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Data Acquisition System



OEM Reference Energy Flow Setup:
Measurement Equipment

* >15 AC High Voltage
and Currents
>30 channels

>30 DC High Voltage
and Currents
>60 channels

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

Climatic Testbed Data acquisition

devices

Fuel
Consumption

Drive
Robo

-
t

Weather

Station

A A A A A 4

Emissions:
Gaseous
Particles

Battery

>10 Frequency / ~150 >75 ~100 Channels* Combustion
Digital Inputs / Outputs Analogue Inputs Temperature Inputs Power Analyzer Indication
0.1-500kHz 0.1-10kHz 10-100Hz 50kHz-2MHz
Measurement

Conditioning
Units

** Coolant
Conditioning

Qil
Conditioning

Fuel
Conditioning

Vehicle instrumentation / Sensors

~60
Current
Sensors

~20
CAN / CANFD

>30 Pressure
Sensors

~100
Analogue
Sensors

>75
Temperature
Sensors

>10
Coolant / Qil
Flow
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OEM Requirement on Data Acquisition System

Frequency / Power Analyzer
Digital Inputs / Outputs Analogue Inputs Temperature Inputs KPIs

Climatic
Chamber

Sunlight
Emulation

Combustion
Indication KPIs

Coolant

Fuel
Consumption

Automated Data Merge

Conditioning

o]]

Time Synchronized
One Recorder File

Wind
Speed

Conditioning

Fuel

Weather
Station

Emissions:
Gaseous
Particles

Air-Flow Driver Robot Charging
Ratio CH [z Shift actuator e e

Conditioning

ADAS

Interface
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AVL Measurement Solution -Overview

( AVL F-FEM
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Synchronization recorders IndiCom/X-ion/PUMA

Raw/calculated data
High sampling rate
Indicating, e-power,

Trend data
Limited sampling rate

NVH Indicating, e-power,

NVH

Trend
recorder

CONCERTO

Navigation
between 3
recorders

) PUMA recorder including + IndiCom Advanced interface Calculated Data are
. ith 2
deper]cdldnlg onl channels coming from INDICOM. C O Do0Hz ime available online in
eXpected leve PUMA internal channels up to :gg;g;gggggnon time Puma (up to 200Hz).
of details 10kHz Processed data only Covers ~98% of all

use cases

Developed
depending on
Application

PUMA

PUMA 2 REC F-FEM
Automation System Clock Haster

~29% of the use cases
requires a closer look
to the raw data
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Thank you
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