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The v*a performance criteria approximate to power to mass at
urban speeds on flat road

 In urban speed, on a flat road, the force needed to
accelerate the vehicle is mainly to counter its inertia

* With these considerations
F=m~*a
Power =F*v=m¥*a*v

Power/ m=v*a &
o™e

The current limit of

v*a < 35 m2/s3 approximate to
35 kW/ton, or 47 HP/ton
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Example from the RD-ASEP Excel Spreadsheet and sound model
on a 66 kW

I || e e st |, | e | (e | e | o | ow | ade, | e
Position Left Side Right Side T . — Sound Sound Sound Sound f fitted
oy Vex nes: " Ligrr Luan . and/or technical service areq " v L exr Lot g Lo g Aoy por Alyyes Lee
km/h km/h 1/min dB(A) dB(A) oty mfs! m?/s* dB(A) dB{A) dB(A) dB(A) dB(A) dB{A)
1st decimal 1st decimal integer Hrvalue 1st decimal 1st decimal 2nd decimal Hevalue 1st decimal 1st decimal 1st decimal 1st decimal 1st decimal 1st decimal 1st decimal
B 45.0 53.0 3600 55% 820 .20 1003 325 T0.1 68.5 513 30.5 0.0 B84.3
55.0 59.6 ZB50 55% T6.0 148 1003 24.5 Tzl .0 47.2 30.3 0.0 B0.7
Default 15.0 %0 3120 55% 76.0 112 2% 7.8 63.0 65.7 48.7 265 0.0 77.9
exa mpleS = 80.0 80.0 3650 55% T9.0 0.00 1. 0.0 T1.2 68.B 516 20.0 0.0 80.7
5.0 26.0 1250 55% 66,0 0.14 11% 1.0 63.4 54.5 39.3 3.0 0.0 68.2
55.0 60.0 4150 55% 83.5 162 B 26.9 T2 TL6 54.1 9.8 0.0 B86.5
L T0.0 T0.5 1500 55% 4.0 VALID 0.20 33% 3.9 75.0 55.6 40.2 26.6 0.0 T
_ |
N |. 55.0 6L3 Q480 [~ 0.9 VALID lﬂlﬂhﬂnmﬂrﬂe 2.05 100 35.0 TL6 73.4 55.8 0.7 0.0 &89
ew y - 55.0 63.5 5600 0% 97.1 VoID Outside the control range, 5 Is 100%, v*a .83 100 50.0 73.2 T4.0 60.9 320 0.0 85.1
cre ated 55.0 6.9 SE00 1008 98.5 VoID Outside the control range, 5 Is 103.5%, v*4 3.33 100 50.0 T3.6 T4.9 617 326 0.0 956.5
examples L

« Expected noise level within the control range gets close to 89 dB(A)

 Allowing the engine speed up to rated speed and v*a of 50 m2/s3 exceed 95
dB(A)

« Expanding beyond the rated speed and within achievable v*a for this car
simulates higher noise (e.g. 96.5 dB(A))
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Kick-off / GRBP-77-15e-Rev.1 (OICA) Data excel sheet for RD-ASEP.xIsx

Example Source: https:
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Example from the RD-ASEP Excel Spreadsheet and sound model
on a compact sports car (150 kW)

Engine Speed

Reported

SPL

SPL

Run Valid

Acceleration

Vehicle

Expected

Expected

Expected

Expected

AVAS

Expected

::::.::::. Vehicle Speeds s Ac:::ﬂT o I within Cantrol e Load pe ROLLING | MECHANICAL | DYNAMIC DELTA DYN Addition, OVERALL
p— Range T S — oo Sound Sound Sound Sound iffitted Sound
I Vi e Ve ey " Lier Luan ot Chock o R arq « . L ew Lor per Lo _por Al pir Al Lew
m kmfh kmfh kmfh 1/min dB(A) dB(a) (sa not edit) mfs* mifs’ dB(a) dB{A) dB{A) dB(A) dB(a) dB(a)
1st decimal 1st decimal 1st decimal 1st decimal integer %-value 1st decimal 1st decimal 2nd decimal %-value 1st decimal 1st decimal 1st decimal 1st decimal 1st decimal 1st decimal 1st decimal
5.0 20.0 22,0 40.0 5000 100% 90.2 VALID  |Within the control range 314 90% 34.9 674 761 58.2 304 0.0 90.9
5.0 30.0 40.0 48.0 5500 55% 91.0 VALD  |Within the control range 1.98 62% 26.4 68.7 78.5 60.4 28.8 0.0 91.6
5.0 30.0 326 452 5600 55% 92.0 VALD  |Within the control range 2.76 80% 34.6 68.2 79.0 60.9 30.0 0.0 931
5.0 30.0 423 535 6300 90% 99.3 voID Outside the range,5is90%, v*a<55 3.02 92% 44.8 70.2 B2.2 63.8 313 0.0 97.3
5.0 30.0 35.4 511 7000 100% 103.0 voID Outside the range, 5is 100%, v*a <55 3.82 100% 54.2 69.4 85.2 66.5 323 0.0 101.0

S of 7000 rpm

expected
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The car is likely capable of a v*a > 100 m2/s3 at these speeds

Expected noise level within the control range can exceed 93 dB(A)
With the engine speed of 100% of rated speed and v*a of 55 m2/s3, over 101 dB(A)

Setting a simulated vehicle of 150 kW, with a mass of 1.360 kg and rated engine speed




In reality, pedestrians in urban areas are exposed to higher noise
levels than type-approval levels

BCN: Distribution of LAFmax at different distances for LDV
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https://nemo-cities.eu/
https://opusrse.com/

Consideration on the effect of the control range during uphill driving

 The WLTC was developed using
speed and acceleration from field
data. However, no engine data
was used to translate torque
demand, for instance during hilly
driving, in a more ambitious target
speed profile.

 v*a performance criteria on a flat
road translates into higher engine
power demand during uphill
driving, corresponding to a higher
equivalent performance criteria on
a flat road when factoring in the
impact of elevation
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Longitudinal a - Gravitational

Road Speed acceleration component v*a v*a
grade % (km/h) (m/s2) (m/s2?) (longitudinal) equivalent
0% 50 2.52 0.00 35 35
5% 50 252 0.49 35 42
15% 50 2.52 1.46 35 55


https://unece.org/fileadmin/DAM/trans/doc/2014/wp29grpe/GRPE-68-03e.pdf
https://unece.org/fileadmin/DAM/trans/doc/2014/wp29grpe/GRPE-68-03e.pdf
https://unece.org/fileadmin/DAM/trans/doc/2014/wp29grpe/GRPE-68-03e.pdf
https://unece.org/fileadmin/DAM/trans/doc/2014/wp29grpe/GRPE-68-03e.pdf
https://unece.org/fileadmin/DAM/trans/doc/2014/wp29grpe/GRPE-68-03e.pdf
https://unece.org/fileadmin/DAM/trans/doc/2014/wp29grpe/GRPE-68-03e.pdf

Summary and discussions

 Example from the RD-ASEP Excel Spreadsheet and sound model on a 66 — 150 kW
car models seems to indicate cases with modeled noise:

« up to approx. 89 — 93 dB(A) within the control range
« >95-101 dB(A) outside the control range

Are these results in line with the group’s expectations?

* The effect of the uphill driving conditions on noise should be considered, as these can
lead to shift to lower gear, therefore higher engine rpm, and dynamic conditions more
frequently exiting the noise-regulated control range defined on a flat road
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Thank you for your attention!

Yoann Bernard (y.bernard@theicct.org)
Kaylin Lee (k.lee@theicct.org)

icct
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