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Possibility for using Annex 3 limit values for ASEP
requirements
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Test area limitations

* Vehicle speeds between 20 km/h (v,,) and 80 km/h (vgg)

* Engine speeds at BB’ up to 2,6*pmr%2% (s —n,,.) + Ny, but not more
than 0,9%(s — Nigie) + Nigie

. with s —rated engine speed in min-,
° Nige — 1dling speed in min-t
. pmr =P, in kW/(m,in kg +75)*1000

* Engine speeds at AA not lower than 0,1*(S — n,,) + Niye

* pmristhe power to mass ratio index. This is the rated power of the
vehicle (P,) in kW divided by the kerb mass of the vehicle (mg) in kg + 75
(to account for the mass of the driver) and multiplied by 1000.

® Acceleration between AA and BB <= [4] m/s?
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Approach

® From ISO 362-1, Annex A:
" n/s(Lgy) = 1,65*pmro32 n(Ly,) =s*1,65*pmr032=n

" s -—rated engine speed, Ly, — 90% percentile of noise emission in urban
traffic, pmr — power to mass ratio index,

¢ I—urban - (1 - kp)*l—wot_rep + kp*l—crs_rep

" kp =1- aurban/"';'lwot_ref
= Limit value (72 dB for pmr up to 120 and 73 dB for pmr > 120) -

urban?

° L

urban
Lot iimit = (IImit value —kp*L s ,)/(1 — Kkp)
* Simplification: use L, sqoinstead L o, 2
®  Luot jimit = (IImit value — kp*L, g, 50)/(1 — kp),
® Lot prop_timit = Lwot_iimit << Minus >> L, 5o is used as reference point,
L0150 IS rolling sound emission at 50 km/h.
®* Nypan IS USed as reference speed
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Approach

®  Qypan = 0,63*log(pmr) — 0,09,
° aWot_ref - 1,59*|0g(pmr) - 1;41 9
L

" n

= f(pmr, Lroll_50), see figure 1

wot_limit

/s = f(pmr), see figure 2

urban

® ASEP propulsion sound emission limit:
- I—prop_limit =L
" p=3forn<n

+b*(n —n,..)/1000

wot_prop_limit urban

b=6forn>=n

urban? urban

* ASEP overall sound emission limit:
" Lot simit = {(Lprop_iimit T P*(N = Nypan)/1000)<< + >> L, (v)} + [1] dB,
Lion(Vv) = B,o*log(v/50) + L,y 50

* Avehicle fails, if L, —L >= 0,5 dB inside the ASEP test area.

wot_limit
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Lwot _limit
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Lwot_prop_limit and n_urban/s
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Lwot_limit for different pmr values
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Measurement results, vehicle 1
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Measurement results, vehicle 1
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Measurement results, vehicle 2
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Measurement results, vehicle 2
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Measurement results, vehicle 3
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Measurement results, vehicle 3

90

o0]
o

Lmax in dB(A)

65

85

~
(6)

70

| |
man 200, vehicle
3, gear 3 &©
| | ol.®
Lk 24
A Lmax s o % AA
¢ Limit_Ann_10 NL Q P4 4
o L_ASEP_FD o e r 9!
@ Lwot_i 00 *
So9
n_max ASEP
- = gi til A
¢ L ASEP UBAmMod ®
pmr =112, result R51-02 = 80 dB, R51-03 =72 dB
0% 10% 20% 30% 40% 50% 60% 70% ‘
n_norm at Lmax . ,\\
IFM, Institute for Vehicle Technology and Mobility FI g u re 9 TUVNORD

13

Mobilitat



Measurement results, vehicle 4
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Measurement results, vehicle 4
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Measurement results, vehicle 5
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Measurement results, vehicle 5
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Measurement results, vehicle 6
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Measurement results, vehicle 6
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Measurement results, vehicle 7

95

Lmax in dB(A)

90

(o)
(6]

00]
o

75

A Lmax
man 200, vehicle &
¢ Limit_ Ann_10 NL 7, gear 2 .
¢
¢ L_ASEP _FD & R
@ Lwot | o ° o o
*e
’ R4
==n_max_ASEP ¢
g&%“ u
¢ L ASEP _UBAmMod } N 4 A A
&
L R 4 ’
o
o
| O
pmr = 124, result R51-02 = 74 dB, R51-03 =73 dB
70 : } — : : — — ! : } :
0% 10% 20% 30% 40% 50% 60% 70% 80%
n_norm at Lmax - 16 9—\
igure
J TUVNORD

IFM, Institute for Vehicle Technology and Mobility

20

Mobilitat



Measurement results, vehicle 7
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Measurement results, vehicle 8
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Measurement results, vehicle 8
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Measurement results, vehicle 9
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Measurement results, vehicle 9
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Measurement results, vehicle 10
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Measurement results, vehicle 10
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The End

IFM, Institute for Vehicle Technology and Mobility ﬁl‘va

28 Mobilitat



