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This presentation is an approach to match minimum safety aspects with environmental needs.

The aim of this presentatiols NOT
To propose any changes to the operation range of an AVAS.

To propose any new sound pressure values, neither for minimum nor maximum sound or for
frequency bands.

The aim of this presentatiols
To convey an understanding for the interaction between vehicle safety and low sound emission.

Both disciplines are important and manufacturer need to integrate both aspects into the vehicle
design.
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The core of this presentation is the NHTSA scientific approach as described in and
published with theNew Proposal forRule Making (NPRMDPocket No. NHTS2011-
0148, RIN 212AK93

The US has taken the lead in the development of minimum safety standards for QRI\

Started in 2010 with an informal Working Group of GRB und the Chair of USA (EPA) Documents published between
2010 and 2016 on the

Continued in 2012 by the GTR Working on QRTV under the chair of USA (NHTSA) development of QRTV:
Continued from 2014 by a parallel Informal Working Group QRTV for drafting an UNECH = GRB55-14 - Report Chair of IWG
Regulation (58 agreement) under the chair of Germany Quiet Vehicles

The results were US Federal Law FMVSS 141 atOBENRegulation No. 138 Report QRTV Group for

Development UNRxxxon QORTV

The scientific background was mainly provided by USA, Japan, OICA and Universi REG5&RTW0504- WBU
Presentatior2015

The models used by the various organizations for the evaluation of the sound
perception were very similar.

Therefore, this presentation is built on the NHTSA approach to determine minimum
sound levels for a safety detection of vehicles by pedestrians.


https://unece.org/DAM/trans/doc/2012/wp29grb/ECE-TRANS-WP29-GRB-55-inf14e.pdf
https://wiki.unece.org/download/attachments/29884583/REG58-QRTV-07-06%20-%20QRTV%20for%20UN%20%20Status%20on%20Feb%202016.pptx?api=v2
https://wiki.unece.org/download/attachments/25886780/REG58-QRTV-04-05%20-%20WBU%20AVAS%20Presentation.pptx?api=v2

Outline of the Work presented by this Presentation
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In 20102014 the GRB working groups on Quiet Vehicles
concluded on the basis of available vehicle technology:

Vehicles can sufficiently be detected by their tyre rolling
sound at speeds above 20 (30*) km/h

*NHTSAconclusion

These conclusions were made based damBel tyres
running on an ISO 10844:1994 surface.
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Other operation conditions such as acceleration were
excluded from the consideration on minimum sound with
the option to resume this aspect at a later stage.
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Figure

17. dB(A) Sound Level Versus Speed for Pass-by Tests of HV/EV Vehicles with no
alert sound (dashed lines) and ICE Counterparts (solid lines)



Parameters that influence the Detection Model of the Operation Condition
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DEPARTMENT OF TRANSPORTATION
. 4 v National Highway Traffic Safety Administration

Braking Forc€ o ®n Ykau X p

Docket No. NHTSA-2011-0148

ReactiontimeC m®Hp aSO X H

Federal Motor Vehicle Safety Standards

Acceleration of Vehicl€ < 2.0 m/s2; see WLTP results

Tyre Rolling Sound Tyres better than Label C

Tyre rolling sound increase over speed (sldpeACEA study 2004
Road Surfac€ Swiss studies on load noise road surfaces

Background Nois€ impact on the detection model

* Low-noise pavements )
Switzerland w

Semi-dense asphalt 4mm “ ) ;‘.1‘.

After 10 years : - 3 dB(A)

vel [dB(A)]

Semi-dense asphalt 4mm
Start : - 7 dB(A)

202309-13 HMGerhard Akustiklabor

Statistical Distribution of Tyres

ACEA Study 2004 on 174 tyres used in vehicle production

MIN 197  dBllog(v)
MAX 449  dBllog(v)
MEDIAN 331  dBllog(v)

Tyre Rolling Sound Slope in dB



Background Noise (BGN)Pedersen Model 2011
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Quieter vehicles, tyres and roads lead of course to a lower
ambient noise in the environment.

Backaground Noise ModelPedersen et al. 2011
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The Pedersen Model with 55 dB(A) overall sound level is 5 | N
not equivalent to the environmentally useg, of 55 dB(A), 4l
often used as daytime maximum exposure target level. £
2 IR RS A A
as the background noise at the location and at the time a 0 102 7 - 5;05
pedestrian needs to take a decision on crossing a road. Frequency, Hz
This background situation is influenced by the general FIGURE 2. A-weighted Spectrum and Ambient at 55 A-weighted dB

ambient noise, plus the nearby activities of others, plus
instantaneous traffic around.

Background noise might be different for cyclists exposed to
additional wind noise at their ear while cycling.



Background Noise (BGN)Recent Studies
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Contribution of noise peaks in ambiant noise:
According to recent monitoring data, BGN is not only

created by road traffic noise. Other sources can have a T -
major impact on the BGN. - R e——
Non emergent 3 o
If road traffic noise is lowered by improved retenese
tyre/road noise, the impact on the BGN is not
equivalent.
66% of traffic noises up to 70 dB make 25% of BGN; Alpfe o~
a reduction of the traffic noises up to 70 dB-BbydB may
lower the BGN by less than 1 dB Source: TFSL3-05 (FranceBruitparif) 2021
. . @ Proportion of events per range of sound level R Distri::tionn:flsoulnd e':ez"f\}" pe:srange
90% of traffic noises up to 75 dB make 50% of BGN;  w« e Y et
a reduction of the traffic noises up to 75 dB-BydB may o g T i T
lower the BGN by less than 2 dB L o, il ..
This is a consideration excluding other noise sources, - = ,
like other transportation means, construction, P o .
neighborhood etcX . o - o
0% | S— [Cam | < % ar
Especially when road traffic noise is quiet, other source.

may dominate the BGN Source: TFSL3-05 (FranceBruitparif) 2021
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NHTSA Assumption to calculate "safe detection of vehicles"
5.4 m/s? deceleration rate and the 1.5 second brake reaction time

Road Cond DRY Aprake 5,4 m/s? 3,4 on wet road
treact 1,5 s 1,25t0 2,5
Ayehicle 0 m/s? up to 2 m/s? ==> WLTP datab

d=(vt)+(%at)

where: d = distance at which detection occurred
v¢= velocity at microphone line (1.e., 10:mph or 14.67 ft per sec)
t = time-to-vehicle-arrival (i.¢., seconds until vehicle passed microphone)
a = deceleration rate (i.e., | m/sec® or 328 fr.-.»;cc:)

Calculation of the Stopping Distances (NHTSA Approach)

Condition Speed event | Speed event t_react Speed react t_brake Stopp_time X source

km/h m/s sec m/s sec sec m
Stationary 0 0,0 1,5 0,0 0,0 0,0 0
Backing 6 1,7 1,5 1,7 0,3 1,8 3
Cruise-by 10 2,8 1,5 2,8 0,5 2,0 5
Cruise-by 15 42 1,5 4.2 0,8 2,3 8
Cruise-hy 20 5,6 1,5 5,6 1,0 2,5 1
Cruise-by 25 6,9 1,5 6,9 1,3 2,8 15
Cruise-by 30 83 1,5 83 1,5 3,0 19

The scientists tasked by NHTSA to develop an approach for determination of minimum sound levels used the
Moore-Glasberg model to elaborate a reference sound level under stationary condition in 2 m distance.

This did allow to evaluate the frequency bands most correct.
Other operation conditions were scaled by a distance consideration at which a driver could still safely stop the c:
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In combination with a propagation model, attenuation levels were calculated which had to be added to the
reference sound level.

The NHTSA report provides sound level for stationary (reference), backing and the speeds at 10 km/h, 20 km/h,
and 30 km/h (shown here by the grey highlighted column).



