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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 

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

• 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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Example Source: https://wiki.unece.org/spaces/trans/pages/198674386/RD-ASEP+Monitoring+-+01st+Session+-+Kick-off / GRBP-77-15e-Rev.1 (OICA) Data excel sheet for RD-ASEP.xlsx

Default
examples

Newly 
created 
examples
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Example from the RD-ASEP Excel Spreadsheet and sound model 
on a compact sports car (150 kW)

• Setting a simulated vehicle of 150 kW, with a mass of 1.360 kg and rated engine speed 
S of 7000 rpm 

• 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) 
expected

• The car is likely capable of a v*a > 100 m2/s3 at these speeds
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In reality, pedestrians in urban areas are exposed to higher noise 
levels than type-approval levels

~8dB(A)

Data collected as part of the NEMO project provided by OPUS RSE

~ 14 dB(A)

~ 8 dB(A) ~ 6 dB(A)
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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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https://unece.org/fileadmin/DAM/trans/doc/2014/wp29grpe/GRP
E-68-03e.pdf

Road 
grade %

Speed 
(km/h)

Longitudinal 
acceleration 

(m/s2)

a – Gravitational 
component 

(m/s2)
v*a 

(longitudinal)
v*a 

equivalent

0% 50 2.52 0.00 35 35

5% 50 2.52 0.49 35 42

15% 50 2.52 1.46 35 55
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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)
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