Questions to
Study on sound level limits of M-and N-

category vehicles
on TFVS-09-06 and TFVS-07-11

10t TFVS meeting
12. July 2022

JHIG

JAPAN AUTOMOBILE STANDARDS INTERNATIONALIZATION CENTER



Background g

Definition of Standard Scenario

.. . ) Road Traffic | Vehicle Tyre
The standard scenario is being discussed. surface | flow | sound | sound

Subgroup Crossmatrix is considering four key factors.
In order to confirm the key factors in the study by European Commission,
there are some questions to clarity the detail conditions for calculation.

Definition of 1st Standard Scenario TFVS-09-06 by subgroup Crossmaitrix

Work Package Status Current status Next Steps
* Dense Asphalt Concrete (DAC) is proposed asa * Define stone size and used Standard Vehicle
Road Surfaces E good reference. naltional road construction « Difficult to define,
¢ Data from CEDR study provided: culture legal process needed
1. S. Boersma, RDW (NL) . R, , P I
MPD is an estimation, since it is difficult tofind. = Check if limited specifications are + Complex data
__________________________________________________________________ sufficient for ETRTO tyre models collection on
" * Urban main street with 6 lanes (3 per direction) * Further split into subcategories association level
Traffic Flow
proposed as reference needed with other work packages « Support needed for:
H. Steven, Consultant . . . (vehicle and tyre)
(GER) * dataset of traffic load and vehicle speed provided. + Market penetration
—————————————————————————————————————————————————————————————————————————————————————————— data
* EU Market is proposed as a 1st reference. *  Work out a legal process-
| h ) q * |n use data needed
¢ Vehicle categories of Cnossos compared to propos.a r ow to get input a.ta (age, annual
Vehicle Sound H categories of UN Reg. No. 51 for definition of standard vehicles milage)
K. Neuhaus, OICA *+ Input to define standard vehicle per category due Contact data stakeholders Data input/interface
to competition law missing (open exchange not * Reduce UN Reg. 51 categories
. ] ) * Dataformat ?
_________________________________ possible). .. Withmarket penetration data __
. ?
Tyre sound * Input of standard vehicles for definition of *  Waiting for standard vehicle Spectral format:
standard tyres missing definition * generate additional
M. Steffan, ETRTO standardized data

(compared to TA data)



_Roadsurface

Definition of Standard Scenario

For each road type four subtypes are considered: Road | Traffic | Vehicle | Tyre
i. roads with a standard road surface, surface | flow | sound | sound

ii. roads with a standard road surface and noise barriers (10 dB attenuation),
iii. roads with a quiet road surface,

Iv. roads with a quiet road surface and noise barriers. Question;
What is the standard road surface?

Fig26 @TFVS-09-20 Fig72 @TFVS-07-11 What is the quiet road surface?
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E N - tanciard surface
T 200 e omaneeeebeter 1 Information;
E 100 b I (E——J quiet surface. barrier .; COMMISSION DIRECTIVE
§ & (EU) 2015/996
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heinz
Notiz
Dense asphalt concrete (DAB) is the standard surface

heinz
Notiz
The quiet road surfaces are specified in table 46 of the report. All four versions were used in the calculations


Road surface g

B standard surface | Definition of Standard Scenario
I standard surface, barrier . .
Road Traffic Vehicle Tyre
mean Lden 59.4 dB (urban), 67.2dB (non-urban} [ quiet surface surface | flow | sound so‘fmd
80 T T ]:]qml surface, barer |
70
D 60 — speed (kph)
< 50} c1/cz/c3
§ 40 _ — . n Residential street, intermittent 30/30/30
- n Residential street, free 50/40/40
30 B Main road, intermittent 50/40/40
20 1 2 3 n Mainroad free 50/50/50
H Arterial road 80/70/70
ﬂ Motorway 100/85/85
Road surface Motorway 115/85/85
1=Dense asphalt concrete Bl wainroad 80/30/80

2=Thin top layers

3=Porous asphalt

4=Double-layer porous asphalt
5=Double-layer porous asphalt fine

Confirmation;

ﬁ The road surfaces at road type 1 to 4 are kept
standard surface, but not quiet surface.

Road lengths The Correction coefficient of road surface
roads 2017-2( v:'.l _
12 34 5 é 7 " o (Table 46 @TFVS-07-11) are original and
965652 19979¢ 94118 3824 34141 1517922 km inhabited road length )
230 500 500 1000 50 20  inhabitants per km -
0 0 4706 161 1707 7583  im barrier different from CNOSSO-EU.
0 0 4706 191 1707 75896  km quiet road length
1 1 2 2 3 368 type quiet road surface
roads 2045 Table 46 @TFVS'O7'11
1-2 3-4 5 3 - :
965e52 199796  S4118 3324 34141 1517922 Im inhabited read length ALw, suface =5 + 1 - lOog10(V/vrer)
250 500 500 1000 S0 20 inhabitants per km - —_—
0 0 4706 151 1707 75696  im barrier Vehicle | coeficient | 1 2 2 4 °
0 0 47086 191 1707 75896 km quiet road length
1 13 2 2 3 3 type quiet road surface C1 ts g :gg ég :gg :gi’
Cc2 s 0 -1.3 -3.1 -5.2 -5.3
t 0 05 0.2 47 08
C3 s 0 -1.3 -3.1 52 53
t 0 05 02 47 -08 4


heinz
Notiz
That is correct, on page 209 of the report is stated: "The correction for quiet road surfaces depends on frequency and driving speed. The same correction is used in the Dutch calculation method. To keep the methodology practical for the purpose of this study, the non-spectral version of the Dutch method was implemented51"



Traffic flow dﬂJTIH

Definition of Standard Scenario

Road Traffic | Vehicle Tyre
surface flow sound sound

Question;
Traffic flow is shown the table below, but what about distributions
of vehicles in 24 hours?
for vehicle categories (. 1/C2/C3 It is about 78%/13%/9% for Day/Evening/Night
for time duration of day/evening/night to estimate Lden

- light vehicles (C1),

Table7 @TFVS-09-20 Table42 @TFVS-07-11 - medium-heavy vehicles (C2),
Tvoe Vehicle flow | Speed (kph) [l heavy vehicles (C3).
yp Vehicles/24h C1/C2/C3
. Residential street, Urban 30/30/30
1
intermittent
Residential street, free  Urban 500 50/40/40
l Main road, Urban 20000 50/40/40
3 ;
intermittent
Main road, free Urban 20000 50/50/50
Arterial road Urban 33700 80/70/70
n Motorway Urban 48500 100/85/85
Motorway Non-urban 48500 115/85/85
n Main road Non-urban | 16000 )  80/80/80 s



heinz
Notiz
Michael could you please answer this question!


Ìt is about 78%/13%/9% for Day/Evening/Night


Traffic flow g

Definition of Standard Scenario

Road Traffic | Vehicle Tyre

Fig26 @TFVS-09-20  Fig72 @TFVS-07-11 sutace | flow_| sound | souns
o 300 = - = = ol . = 2™ A low percentage of quiet road surface is assumed
g -s:nxz uface for roads >= 50 km/h of around 5%, this is included
20 oo amace.btel 1 in the calculation
E [ Jquiet surface, barver 3
o 100 n Ig
: L I s. 1 B _ m. |t Question;
’ : ¢ ! ° ° 7 ¢ How to calculate the mean value of
Y P— .__“"_“f'l'_'"'_“_"i_"'_9‘_"_“_5_‘1'["_‘2’_'_5_7;2_"_5_*_“3’_'*;'?’;1"1I _____ — Lden and Lnight with different road
70 11
_ ¥ | types?
‘i ik ’
1
1
: .
| __lTtwpe ... [
IFB Residential street, intermittent  Urban
I Residential street, free Urban
EXE Main road, intermittent Urban
m Main road, free Urban
I8 Arterial road Urban
I Motorway Urban
Motorway Non-urban
FEB Main road Non-urban

| iden | might | Alden | Alnight
Urban Non-urban Urban Non-urban Urban  Non-urban  Urban Non-urban

[59.4 672 | |s08 58.5 | ) _ ) )

59.1 67.1 50.5 58.4 -0.3 0.1 0.3 0.1

59.0 67.0 50.4 58.4 -0.4 0.1 0.5 0.2



heinz
Notiz
By using the data as provided by table 7 on slide 5 which corresponds to table 42 of the report. 
Question to Michael: is that correct?


A low percentage of quiet road surface is assumed
for roads >= 50 km/h of around 5%, this is included
in the calculation


Vehicle sound

JiliG

Definition of Standard Scenario

QueStlon, Road Traffic | Vehicle
5 . . 0 . f fl d
CNOSSOS vehicle emission model was modified in the report. e

Tyre
sound

* Is the modification same as DIRCTIVE (EU) 2021/12267
If it is different from 2021/1226, the equations for sound emission
model should be reported.

* How to consider the effect of acceleration and deceleration part?

CNOSSOS was applied, with adjustments where necessary, fiLﬁ’R,:m:,m,k
from the Dutch model

=1.4 + 0.01p - 0.01a

S||de74 @TFVS-09-20 with p=percentage of medium and heavy vehicles

and a = distance to the junction

Cnossos vehicle emission model with corrections o

https://wetten.overheid.nl/BWBR0031722/2022-03-01

e In order to calculate the emission of individual vehicles, the Cnossos model for
vehicle noise emission is used with some modifications.

e The ﬁna_l _mee_m noise levels (Lden,urban/ L_den,r_von—ugban/ Lnighi:“,urban/ Lnight,_non—(:/rban) are used
for modification of the END exposure distributions, as illustrated in Figure 25.

e The Cnossos model has separate contributions from propulsion noise and rolling
noise. Three vehicle categories are considered:
o light vehicles (C1), » Car 90%, Van 10%

o medium-heavy vehicles (C2),—— Truck 90%, Bus 10%

o heavy vehicles (C3). Question:
The Dutch traffic noise model includes light/medium/heavy vehicles Are there vehicle emission model
and mopeds, motorcycles and trams. for Sepal’ated CategOI’iES?



heinz
Notiz
In the report is stated that the Dutch emission model with some modifications was used instead of CNOSSOS

heinz
Notiz
On page 209 of the report is stated: In line with this, the Dutch model was also used for the correction for vehicle acceleration, which is applied for roads with intermittent traffic flow. 
Question to Michael: Could this be described more specific?


heinz
Notiz
As far as I know there is a Dutch model which is more specific and the TRANECAM model, developed by me

=1.4 + 0.01p - 0.01a
with p=percentage of medium and heavy vehicles
and a = distance to the junction
See 
https://wetten.overheid.nl/BWBR0031722/2022-03-01

CNOSSOS was applied, with adjustments where necessary,
from the Dutch model

The Dutch traffic noise model includes light/medium/heavy vehicles 
and mopeds, motorcycles and trams.


Vehicle sound dﬂﬂ[ﬂ

. . . Definition of Standard Scenario
Calculation of noise reduction measures Road | Traffic | vemide | Tyre

surface flow sound sound

e for the vehicle emission reductions (a), six types are considered

2015: no reduction, fleet as in 2015,

2016: reduction according to 2016 emission limits (540/2014 phase 1),
2020/22: reduction according to 2020/22 emission limits (540/2014 phase 2),
2024/26: reduction according to 2024/26 emission limits (540/2014 phase 3),
hybrid vehicles: reduction of propulsion noise by 5 dB (mainly for plug-in hybrids),

[EN

o v oA W

electric vehicles: reduction of propulsion noise by 10 dB.

Vehicle emission corrections (propulsion noise) for six emission limits / vehicle types
and five vehicle categories

Vehicle category | 2015 2016 2020/22 2024/26 | Hybrid
dB dB dB dB dB dB

0 -0.186 2.1 -4.1

0 -0.186 2.1 4.1 -5 -10
0 0 -1.8 2.8 -5 -10
0 0 -1.8 2.8 -5 -10
0 0 -1.5 -3.5 -5 -10

Comment;
Need a common procedure to determine vehicle emission model according to
revised sound limits.






