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ASEP

Possibility for using Annex 3 limit values for ASEP 
requirements

Based on D limit value proposal

Proposal made by Dr. Schade, UBA,
Modifications made by H. Steven

18.05.2007
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Test area limitations

• Vehicle speeds between 20 km/h (vAA’) and 80 km/h (vBB’)
• Engine speeds at BB’ up to 2,6*pmr-0,29* (s – nidle) + nidle,  but not more 

than 0,9*(s – nidle) + nidle

• with s – rated engine speed in min-1,
• nidle – idling speed in min-1

• pmr = Pn in kW/(m0 in kg +75)*1000
• Engine speeds at AA not lower than 0,1*(s – nidle) + nidle

• pmr is the power to mass ratio index. This is the rated power of the 
vehicle (Pn) in kW divided by the kerb mass of the vehicle (m0) in kg + 75 
(to account for the mass of the driver) and multiplied by 1000.

• Acceleration between AA and BB <= [4] m/s²
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Approach
• From ISO 362-1, Annex A:

n/s(L90) = 1,65*pmr-0,32, n(L90) = s*1,65*pmr-0,32 = nurban,
s – rated engine speed, L90 – 90% percentile of noise emission in urban 
traffic, pmr – power to mass ratio index,

• Lurban = (1 – kp)*Lwot_rep + kp*Lcrs_rep

kp = 1 – aurban/awot_ref

• Lurban = Limit value (72 dB for pmr up to 120 and 73 dB for pmr > 120) 
Lwot_limit = (limit value – kp*Lcrs_rep)/(1 – kp) 

• Simplification: use Lroll_50 instead Lcrs_rep

• Lwot_limit = (limit value – kp*Lroll_50)/(1 – kp),
• Lwot_prop_limit = Lwot_limit << minus >> Lroll_50 is used as reference point,

Lroll_50 is rolling sound emission at 50 km/h.
• nurban is used as reference speed
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Approach
• aurban = 0,63*log(pmr) – 0,09,
• awot_ref = 1,59*log(pmr) – 1,41 

Lwot_limit = f(pmr, Lroll_50), see figure 1
nurban/s = f(pmr), see figure 2

• ASEP propulsion sound emission limit:
Lprop_limit = Lwot_prop_limit + b*(n – nurban)/1000
b = 3 for n < nurban, b = 6 for n >= nurban

• ASEP overall sound emission limit:
Lwot_limit = {(Lprop_limit + b*(n – nurban)/1000)<< + >> Lroll(v)} + [1] dB,
Lroll(v) = Broll*log(v/50) + Lroll_50

• A vehicle fails, if Lmax – Lwot_limit >= 0,5 dB inside the ASEP test area.
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Lwot_limit

Figure 1
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Lwot_prop_limit and n_urban/s

Figure 2
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Lwot_limit for different pmr values

Figure 3
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Measurement results, vehicle 1

Figure 4
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Measurement results, vehicle 1

Figure 5
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Measurement results, vehicle 2

Figure 6
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Measurement results, vehicle 2

Figure 7
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Measurement results, vehicle 3

Figure 8
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Measurement results, vehicle 3

Figure 9
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Measurement results, vehicle 4

Figure 10
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Measurement results, vehicle 4

Figure 11
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Measurement results, vehicle 5

Figure 12
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Measurement results, vehicle 5

Figure 13
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Measurement results, vehicle 6

Figure 14
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Measurement results, vehicle 6

Figure 15
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Measurement results, vehicle 7

Figure 16
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Measurement results, vehicle 7

Figure 17

65

70

75

80

85

90

0% 10% 20% 30% 40% 50% 60%

n_norm at Lmax

Lm
ax

 in
 d

B
(A

)

Lmax

Limit_Ann_10_NL

L_ASEP_FD

Lwot_i

n_max_ASEP

L_ASEP_UBAmod

man 200, vehicle 
7, gear 3

pmr = 124, result R51-02 = 74 dB, R51-03 = 73 dB



IFM, Institute for Vehicle Technology and Mobility 22 Mobilität

Measurement results, vehicle 8

Figure 18
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Measurement results, vehicle 8

Figure 19
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Measurement results, vehicle 9

Figure 20
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Measurement results, vehicle 9

Figure 21
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Measurement results, vehicle 10

Figure 22
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Measurement results, vehicle 10

Figure 23
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The End


