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Kurzvorstellung

Zustandigkeitsbereich:

» Prifstand Konzeptionierungen
» Kalkulationen
» Applikation Management

Harald Mayrhofer Co-A:utor:_
Department Manager Tobias Zimmermann

Affiliate Application Lead
AVL List GmbH

Graz
harald.mayrhofer@avl.com
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Ubersicht und Einschatzungen

- Function Test
- NVH

e

Q Road Tests
ﬁ Chassis Dyno Test

Testing as Service

Engineering as a Service

+ Vehicle Simulation

§ BindingéBrake
Wear Législation

+ Emission Measurement i

2015

2020 2025 2030

v

Modulare
Test- System
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AVL Test System

Active Dyno

Fahrzeug
Tragheitssimulation via
elektr. Moment. Regelung

Kompakter Footprint

Min. Platzbedarf bei
bestehender Infrastruktur
von groBer Bedeutung

Fzg.
Simulation

Auto. Priiflauf f———
Steuerung

Ergebnis
Analyse

Software
Toolchain




AVL Test System

Active Dyno

Fahrzeug
Tragheitssimulation via
elektr. Moment. Regelung

Kompakter Footprint

Min. Platzbedarf bei
bestehender Infrastruktur
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Fzg.
Simulation

Auto. Priiflauf
. Steuerung

Integrale LOosung

Umfassende Test System ]
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AVL Test System Designlayout




Brake Emission Test System

Emission Measurement -
Equipment

Automation &
Control

. Air Flow
i Measurement

Filter
F7

o
<8 T Brake Disc
. TBrake Pad

A\
ConsysAir

\ 4

Air Supply
Conditioning

Dyno and
Mechanic
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Filter

TIn pIn HIn

| AVL Brake Wear Techday | 2023|




WLTP Brake Bremsmomentbedarf

Cat. 1 Cat. 1-1 Cat. 2

Masse in fahrbereiten VW Golf: 1.584kg VW T6.1 Bus: 2.311kg Ford Transit Pritsche: 2.080kg
Zustand BMW X7: 2.490kg Opel Zafira e-Life: 1.989kg VW Crafter 35: 2.490kg
Fahrzeug VW Golf: 1.584kg VW T6.1 Bus: 2.348 kg |Ford Transit Pritsche: 2.515kg
Testmasse BMW X7: 2.490kg Opel zZafira e-Life: 2.026 kg [VW Crafter 35: 2.798kg
Hochstzulassiges VW Golf: 2.030kg VW T6.1 Bus: 2.750kg Ford Transit: 3.500kg
Gesamtgewicht BMW X7: 3.215kg Opel Zafira e-Life: 2.965kg VW Crafter 35: 3.500kg
Reifenradius BMW X7: 0,39m Opel Zafira e-Life: 0,34m VW Crafter 35: 0,355m
Max. Bremsmoment BMW X7: 748Nm Opel Zafira e-Life: 556Nm VW Crafter 35: 764Nm
WLTP Brake

(Bias 70%, 2,2m/s?2)
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Bremsmoment - Verzogerung

1003 Nm

Brake Torque [Nm]
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T —
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m = 3500kg
r=0,39m
——— Brake Bias 65%
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Brake Bias 75%
\ 4
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Deceleration [m/s?]
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Zusatzlichen Testbedarf decken

Erweiterung bestehender Neues Brake Emission Test
Priifstands Infrastruktur inkl. Container Facility z.B.

AVL Angebot: AVL Angebot: AVL Angebot:
Brake Wear Emission Kit Brake Wear Emission Kit Brake Wear Emission Kit

AVL Angebot: AVL Angebot:
Pfst. Equipment Pfst. Equipment

AVL Angebot:
Pfst. Infrastruktur

————————————— -
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Motor Prufstands Umbau
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Motor Prufstands Umbau
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Motor Prufstands Umbau
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Motor Prufstands Umbau
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Motor Prufstands Umbau
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Test System Varianten
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Automation & Control Software

— Central User
Interface

— Testbed and Test
Parameter
Handling

i
i
ulumunuu )"'“llmnrf'

BRAKE CTRL

TB. Connect

— Brake Actuation

Brake System
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Automation & Control Software

Control Mode: Dyno Speed / Brake System Torque

Speed
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Automation & Control Softyyalr

Central User

Interface —

Testbed and Test
Parameter
Handling

BRAKE CTRL 1

TB. Connect

— Brake Actuation

Brake System
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A AVLPUMA 2 [AVL/

File State

¢ AUTOMATIC
o B DWE|&E

[ MANUALOperation * [X] Message Hstoy * [

Functions

Levekd/AVL]

Applications Window Help

H-0 @ oM 2

T I B REEE| R N

= @
IGEM 2™ Pre Test Dialog (ManualDataEntry MDE) x

02.03.2023 15:28:05

AUTOMATIC

MANUAL

MONITOR

STOP

Shutdown

i

o iGEM 2™ Pre Test Dialog (ManualDataEntry.MDE)

A N - BCRE RN R

Overview

Cycle Definition
Cyde

Limit/Procedure

Fhase Count

2 Additional
=
General Options
Pre-Test Measurement
Generate Report after Test
Run as blank test

Additional Recorders

Operator Data

Engineer

Opearator AVL -

AVL iGEM 2™ {or Brake Wear Testing

(%) Brake & Vehide

Datasheet

15/ WLTC Brake Emissions Measureme

Brake

af Data “1IX
Manufacturer AVL -
Model 4783 _ceramic -

Orientation CCW viewing through driveshaft |-

Duct Diameter 150

Vehicle Data

MRO 1529.1 kg

Shifting
Transmission Manual v

Type Statc v

Gear Shift Profile  BrakeCyde v

!‘Tl Measurement options
Device Checks
Leak Chedk PNC Regp. Check

MS Zero Check

ve brake cooling

Ambient Snapshot
AVL489
AVL489_10nm
EEPS

(%) Devices

Configuration v

X 0| ]

(@A) Chassis Dyno Controller I device(s)
\&

[ VirtualCh

er
L

3 device(s)

(Z) Particulate Count
\. —

Brake Wear

Brake Wear

Chassis Dyno Control

Brake Wear

VLEW1 Brake Wear

AVLBW1

Primary Flow

0.000 |I/min

Demand Probe

Filterholder

AVIBW2

Primary Flow

Demand Probe

Filterholder

AVLAB9
Partide Reduction
AVL489_10nm
Pacticle Reductior
EEPS
Particle Reduction
SA
Volume Flow 16090.00 /m?/h
Temperature 25.20 *C
Humidity 65.00 % Pressure 100,00 |kPa
0.000 |i/min
v

Internal

AVL PUMA 2 R6.2 Build 627 - Patch 1
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I AVLPUMA 2 [AVL/Leveld/AVL]

File State Functions Applications Window Help

{2 AUTOMATIC

Co @M | D REOI®Z2FE| & 0@ M2 DB EREGE|IR~V|FE O
[ MANUALOperstion % [X] Message Hstory * [0 iGEM 2™ Pre Test Dialog (ManualDataEntry MDE) x

02.03.2023 15:29:11

(=

' iGEM 2™ Pre Test Dialog (ManualDataEntry.MOE)

e R
Overview €3 Validation Results

AUTOMATIC ;:f Validation Results

Element Error description Ignore

@ Page: Overview 2 Error(s)
X Particle Sampler 'AVLBW2' ft_ Missing filter ID: 1 (Primary)
x Particle Sampler ‘AVLBW1" /* Missing filter ID: 1 (Primary)

O
MANUAL -

MONITOR

€3 validation failed. Please correct errors...
Shutdown

Internal / 24

AVL PUMA 2 R6.2 Build 627 - Patch 1
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& AVLPUMA 2 [AVL/Levek4/AVL] 3 X
File State Functions Applications Window Help

£} AUTOMATIC TCO1 02.03.2023 15:30:49

o I DRBEZES- 106 2/ IEBEBEEE|R~ HO
[ MANUALOperation * [i] Message Hstoy * [2) IGEM27Onlne View *
r, —— —
(Rl ™ t ol B o
> Step [ 0 | - IGEM2™ Online View =N c) h Step time 1000 [ 0.00/s
¥ Pre Test Dialog BEXELQ AR — 1@ Waling ime 000 s
AUTOMATIC Shpimee V' Select Sel¥ngs | Waiting bme 0.0(
Tolerance monitering timeou 2
» Store Data
Tolerance check
Start mode C) ¥ Device Prepare ﬁ s |
MANUAL Control mode Ignitic v Create Flow-Stream.., g |
+, Generate Cycle
v’ Basic Settings (Diluted)
(® Recorder/MRQ Setup h Max. val.  Std. dev. A
MONITOR | -
@ Leak Check (Diluted)
O PNC Response Check (Dilu
7 ©® Set Ready for Start
;.] » Cycle Execution oAl S
o COHUO"E[] = <IN .
@ » Finishing Devices PRI R [T 5
StepspedficLimits | ~™— | e e [ e | e olant | v
Bitout 1 Abort Store Results F8:
| ~«cmo.a nl 5 ‘Papshol F8
|4 t = =] X4
=% 5 » G 9
History  Pending = CDH
/U Raised - LS Clesred &
(i) | 2023-03-02 15:29:32.389
€ | 2023-03-02 15:29:32.404
€  2023-03-02 15:29:32.449
€  2023-03-02 15:29:33.032
(i ] | 2023-03-02 15:29:33.063
t | 2023-03-02 15:29:33.230
P | 2023-03-02 15:29:33.263
I mouma) Sy our
~U3= LD, | INIRGY & [MISSION | |
¢ 2023-03-02 15:30:07.609 A TESTING, SIMPUFID SSQ: | Steps: | Step:
Shutdown ¢ | 2023-03-02 15:30:09.215 | DSTBlock.EMA_DST Hig... = One channel or one channel filter must be defined.
! | 2023-03-0215:30:12.838 = DSTBlock.EMA_DST_Che... One channel or one channel filter must be defined.
! | 2023-03-02 15:30:16.173 = DSTBlock.EMA_DST_Bag... | One channel or one channel filter must be defined.
§ | 2023-03-02 15:30:16.463 = DSTBlock.EMA_DST Hig... = One channel or one channel filter must be defined.
| 2023-03-0215:30:16.918  DSTBlock.EMA _DST_Che... One channel or one channel filter must be defined.
: AVL PUMA 2 R6.2 Build 627 - Patch 1

Internal / 25

| AVL Brake Wear Techday | 2022




& AVLPUMA 2 [AVL/Levek4/AVL] g X

File State Functions Applications Window Help

{2 AUTOMATIC
% @08 5

02.03.2023 15:32:53
B EC8- 104902/ DEREAGEE|RNV| L O

(& MANUALOperation * [X] Message Hstory * (27 GEM2™Onine View * [EZ| Testbed Status  * ||| DewiceCenter *
o -
I MANUAL E e ) s
> Step b/ ISEN e % Device Center =
"“) ¥ PreTestDialog | ™= 7= =
AUTOMATIC Step type Q ~ dedsnaiis
£ o v’ Select Settings
Tolerance = A * = Syitem
* Store Data =
Tolerance
Start mod ~ repare
MANUAL Control m o Create Fiow-Stre  [Kabdaiied EEPS AVLBW1 AVL489_10nm AVLB
User: Remote User  Remote User: Remote User  Remote User:
. Generate Cycle 3
Demand ch > Ee":‘ra‘.: $5': Status: Standby ‘ Status: Standby Status: Standby ‘ Status: Standby ‘ Status:
v’ Basic Settings (0] - -
© Recorder/MRQ 4 PC CoS2 Conc. CPC PressureFilter PC CoS Pres
JooR O Lok Chéck DM 0.151 1235.000 -26.000 0.151
() PNC Response s
O et Resdy for St PC _CoDc2 TemperatureExhaust PC CoDc Temy
+) Set Ready for
¢ ke 15.098 22.200 15.096
¥ Cycle Execution C 3
General T Y Integ. conc. PC%COH. Tgfnpgr(]{u[e/n[@t integ. conc. PCRF corr. Tem
¥ Fini g q
Wil SO e 0.000 29.000 0.000
Bitout
=y PC_ CoMw?2 VolumeflowProbe PC_CoMw Volu
sal evices
& 0.000 0.000 0.000
=9 p—— o VirtualChassisD
= Integration time Integration time
istory
—— 0.000 0.000
/9 Raise
O 2023
0 2023
© 2023
© 2023
2023
STOP ? 023 Error 0.00
: 5023 +Charger 0.00
-Charger 0.00
I} 2023 AVLiGEM 2™ H.vcng 0.00
1| 2023 INERGY & LMESSION . et
¢ 2023 B nsmwe smwno VoltOffset 0.00
Shutdown | | 2023-03-02 15:30:09.215 = DSTBloc SheathFlo 0.00
| 2023-03-02 15:30:12838 | DSTBloc Samnlefln e - "
t | 2023-03-02 15:30:16.173 = DSTBlocl
+ | 2023-03-02 15:30:16.463 = DSTBlock.EMA_DST_Hig... = One channel or one channel filter must be defined.
! | 2023-03-02 15:30:16918 = DSTBlock.EMA_DST_Che... - One channel or one channel filter must be defined.
: AVL PUMA 2 R6.2 Build 627 - Patch 1 v
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@ AVL FUMA & [AVLU/ Leveksa/ AV

File State Functions Applications Window Help

& AUTOMATIC
0 & |0 W &

& MANUAL Operation * [X]

02.03.2023 15:51:21

BFE @ 02| 0RBEBEGEE| R~V G O

Message Hstoy X () iGEM 27 Onine View * [Z] TestbedSiatus * [f¥ DeviceCenter X

rl | r._. 5 A
R BAAYILIAL Cpeme ) Testbed Status [?(E@FW
> Step (O ¢ [; Automation System v
-l v 41/ EROBIE
» Pre Test Dialog BNE LQ alll -
AUTOMATIC Step type 4 Measurement Devices =
Tolerancs » Device Prepare There are no tracks available, | 7 COHAVLASS (MOV) "
Tolerance J Measure
v Cranki —
MANUAL Contsol m oo ‘ # || COH.AVLBWA (MDV) i EEPS AVLBW1
" WLTC BrakeCycle Trip 1 2 1464 Measurement
Demand cif 1.84 0.8 — User: Remote User: Remote
RGRAD_d © Cooling Section 1 1104 | " l ﬁg:‘AV::‘v:“:(“DV: W Status: Measure Status: Measurement ‘
| 16 064 leasuremel
V_dem O WLTC BrakeCycle Tnp 2 = | )
¥ il voa ool I = Icou.c_smmov, e C CPC p oFilter
MONITOR (® Cooling Section 2 o Conditioning onc. . ressureruler
© Wit sosecyae p 3 = 71 "l PR o booocotesocomeal] [ ]EEESWO " 1235.000 -26.000
(® Cooling Section 3 s % 30 | o] = i )
v v nterfaces
~ (® WLTC BrakeCycle Trip 4 6l JE TemperatureExhaust
(® Cooling Section 4 a- 6 N ] Fo¥oPoteYoleToTete o000 4 Testrun v 22.500
General (® WLTC BrakeCycle Trip 5 2- 3 " . g iGEM 2™ for Brake Wear Testing 5
‘ ; % 0 RS Temperaturelnlet
Siepspe (® Cooling Saction 5 Y 5 4 29.000
. (® WLTC BrakeCycle Trip 6 < - N 8
@ Cooling Section &
£2nasi o c. Step data Step attributes Additional demand values VOIlIIT?ef[OV/PfObe D s
2 - 5.030
R R M e B [ Deetion i VirtualChassisD
Fist (5 WLTC BrakeCycle Trip 8 2
ory
& TRt (® Cooling Section 8 3
& : 4
(i ) zozj (® WLTC BrakeCycle Trip 9 5
ooling Section 6
g 2023 ®c Section @
2023
> (® WLTC 8rakeCycle Trip 10 7
0 2023 3
0 2023
o | 2023 @ ¥ Finishing Devices g Ero 0.00
- 1 grror 0.00
O 2023 (5 Release Deavices (Dilutad) ‘? +Charger 1.00
g :ﬁ: " AVLIGEM 2™ < -Charger 1.00
0 |22 b2 TESTIG, SPIHED $SQ: CycleSSQ 152938 | Steps: 15829 | Step: 3 | Dynom Hivolt 0.00
VoltOffset 0.00
Shutdown € | 2023-03-0215:51:15.555 | Recorder.EMA_RCD_Soak | Data acquisition of recorder EMA_RCD_Soak. has been activated at (f:cu :f S
+ | 2023-03-0215:51:19.172  FormulaDevice.EMA _FD... = The cyclic formula device is already calculating. e L : : i
| : e - : Camilebln | ewsase
€) | 2023-03-0215:51:19.403 | StepDeviceStepControl | UUT started A 2 »
€)  2023-03-0215:51:19.780 = COH.AVLBW2 Device State - Measure —
€)  2023-03-02 15:51:19.785 | CDH.AVLBW1 Device State - Measure
. AVL PUMA 2 R6.2 Build 627 - Patch 1 N
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File State Functions Applications Window Help

{* AUTOMATIC TCO1 02.03.2023 15:53:35

RN BPE S 0ah-2|fIOREBRAGEGE| RV |EO
[ MANUALOperstion * [X] MessageHstory * (3} (GEM27OnineView * [Z] TestbedStatus * [ Device Center X
- —
IR BIA TR — ! A
- = Testod Staus =1
Step (s ! g Automation System v
= )2 L dl (= 17E3
» Pre Test Dialog BENE LQ alll ‘ =
AUTOMATIC Step type 4 Measurement Devices o
Tolerancs » Device Prepare There are no tracks available. i % § COHAVL4S9 (MOV)
Tolerance F I VJ Measure ol
(% ) COH.AVL489_10nm (MDV) - 2
- + Cranking —
MANUAL Control 1 _ # | COHAVLBWA (MDV) o EEPS AVLBW1
WLTC BrakeCycle Trip 1 2 146 Measurement
Demand cti 1.84 User. Remote User. Remote
RGRAD_d O Cooling Section 1 16 064 119 | v ﬁg::;’:ﬁtﬁmov' < Status: Measure Status: Measurement ‘
V_dem (® WLTC BrakeCycle Trip 2 o el I = J| CDH.CSA(MDV) v - =
(® Cosling Section 2 i 5 Conditioning Conc. CPC PressureFilter
(® WLTC BrakeCycle Trip 3 LY = — OO FOAOOEOIOOOD I . ﬁg::j:s“"ow o 1 23 5-000 "2 6.000
(® Cooling Section 3 aad ™ | —
tadi [~ Interfaces v 3
< (© WLTC BrakeCycle Trip 4 P P TemperatureExhaust
® Cooling Section 4 044 i 6 4 Testrun v 22.000
General () WLTC BrakeCycle Tnp § 0.2- 3 iGEM 2™ for Brake Wear Testing -
: 0 ! (2 ¥ Temperatureinlet
Givera (® Cooling Section § 28.400
— (5 WLTC BrakeCycle Trip 6 < o
C Cooling Section 6
Bhago . 9 Stepdata  Step attributes | Additional demand values VolumeflowProbe
5 © wiksoscye 7 s
= (® Cooling Section 7 : > < *
- 9 No. % Name %W ¢ Description 'y VirtualCh isD
. ® wre BrakeCycle Trip & 129 irtua assis
History
R (® Cooling Section 8 120
23 Raisd 3
© 2023 (© WLTC BrakeCycle Trip 9 132
g ;z: ® Cooling Section @ 133
o 23 (® WLTC BrakeCycle Trip 10 ‘::
1
0 | 2023 T 136
| ’- ¥ Finishing Devic
© | 2023 5 9 = 137 Error 0.00
O 2023 () Release Devices (Diluted) 138 +Charger 1.00
0 | 2023 AVLiGEM 2™ < -Charger 1.00
© 2023 [ 2 )
0 |2z AE TLSTING, SMaPRC $SQ: CycleSSQ 152938 | Steps: 15829 | Step: 137 | Dynom Hivolt 0.00
. : - = — - VoltOffset 0.00
Shutdown 1 | 2023-03-02 15:51:19.172 | FormulaDevice.EMA_FD... = The cyclic formula device is already calculating, qoe‘flh:'e u :ﬁ
€ | 2023-03-0215:51:19.403 | StepDevice.StepControl  UUT started = 1 : Ly -
! J ! PP PRIy
€ | 2023-03-0215:51:19.780 = COH.AVLBW2 Device State - Measure A i & >
€ | 2023-03-0215:51:19.785 = COH.AVLBWI Device State - Measure -
€0  2023-03-02 15:51:20.408  LimitMonitoring. GWA Limit monitoning activated
9 g
x AVL PUMA 2 R6.2 Build 627 - Patch 1 v
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Emission Manager Reports

Internal

AVL

EMISSIO

RE!

Concerto version
iGEM 2 package vers,
iGEM 2 datamodel ve

IGEM 2 postprocessin

WLTC Brake Cycle Short Soak
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Brake Cycle

General Diagram

Temperature
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Testcell name
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WLTC Brake Cycle Short Soak
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- T
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Testfeld Management

Versuchsablauf

Internal

Beauftragung / Priflingsverwaltung

Check in
Manuelle Arbeitsstationen
Teile ID / Vorbereitung

Manuelle Arbeitsstationen
Eingangsvermessung (z.B. Wagung)

Prifstandsautomatisierung
Testablaufsteuerung (GTR konform)

Manuelle Arbeitsstationen
Ausgangsvermessung (z.B. Wagung)
Partikelfilterwagung

Check Out

9000006
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AVL Brake Emission Test Systems

e Die bevorstehende Gesetzgebung erfordert eine erhebliche Steigerung
des Prifaufwands flr Bremsen.

e Die Emissionsmessung ist eine neue Herausforderung fur
Bremsenentwickler und erfordert spezifisches Wissen und Know-how.

e Durch die Kombination von Emissionsmessungsexpertise und Prif-Know-
how kann AVL mit umfassenden integrierten L6sungen unterstitzen.

e AVL bietet die Umwandlung bestehender Testinfrastrukturen, wie z.B.
Motorenprifstande, zu Bremsenemissionstests an.

Internal ' | AVL Brake Wear Techday | 2022
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LOCATION PHONE EMAIL WEBSITE
AVL List GmbH +43 316 787 4411  harald.mayrhofer@avl.com www.avl.com
Hans-List-Platz 1
8020 Graz
Austria
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