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TFRWS-24-03 Rev.2
Non-self-adjusting

14.2.2.1: “Non-self-adjusting audible reverse warning device” or “Multiple audible
reverse warning system” shall emit sound:

— Low 45-60dBA@ 7 m
— Normal 60— 75dBA@ 7 m
— High 80-95dBA@ 7 m

GREWUS: Delta SPL = 20 x log (L1/L2) =+ 16,9 dBA) (where L1=7 m & L2=1 m):
Range and Average limit values @ 1m (max+min)/2 +16,9 dBA:

Range @ 1 m Average @ 1 | State-of-the-
art@1m

62 - 77 dBA 69 dBA 72 dBA 77 £4 dBA
Normal 77 -92 dBA 84 dBA 87 dBA 87 + 4 dBA
High 97 - 112 dBA 104 dBA 102 dBA 107 + 4 dBA
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TFRWS-24-03 Rev.2
Reference sound for testing self-adjusting

6.4.7 Areference sound, simulating ambient noise, emitted by the loudspeaker has to play pink
noise at three different SPLs:

e Low level: 45 dBA
e Normal Level: 60 dBA
e High Level: [80] #5 dBA

Per-Uno: To be aligned with non-self-adjusting.
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TFRWS-24-03 Rev.2

Self-adjusting

6.4.8 Under the conditions set forth above, the sound-pressure level weighted in accordance with curve A shall comply to the following
sound level values, including allowed variability of [ =44 dB], for “Self-adjusting audible reverse warning device”

+—Low Verification level 1: 45dB(A)@ 7 m plus [+ 22 5 dB(A}=4] dB(A) > 67 £t 4dB(A)@1m
+—Normal Verification Level 24: [60] 55-dB(A) @ 7 m plus [+ 22 5-dB(A)}-=1] dB(A) > 82 * 4dB(A)@1m
+—NormalLevel 2:— 70 dB(A}——— plus [+ 22 5-dB{A}=1]dB(A)

+—High Verification Level 3: 80dB(A)@ 7 m plus [+ 22 5-dB(A)}=1] dB(A) > 102 + 4dB(A)@ 1 m
GREWUS:

The term : +5 dB(A) is not correct, it has to be + 22 dB(A).

The reason: The ambient noise is around the vehicle homogenous. This means the same ambient noise at 1m behind the vehicle as
well as 7 m behind. If the SPL is just 5 dBA @ 1 m distance higher than the ambient noise, the SPL would be e.g. at 45 dBA ambient
noise just 50 dBA which means as written above 50 dBA -16.9 dBA = 33,1 dBA at 7 m this is not loud enough.

CLEPA suggests * 4 dB(A) (TFRWS-23-07)

Per-Uno: Replace 55 dB(A) with 60 dB(A) and delete “Normal level 2” to align with Non-self-adjusting.
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TFRWS-24-03 Rev.2
Stepwise self-adjusting

6.4.9. Under the conditions set forth above, the recorded sound-pressure levels, weighted in accordance
with curve A, divided into at least three separate sound level ranges,-shall and then fall inside the
following sound level modes for “Stepwise Self-adjusting audible reverse warning device”:

Alternative 1:
equal to [62] dB (A) and not more than [77] dB (A) for the signal of “Low Level”
equal to [77] dB (A) and not more than [92] dB (A) for the signal of “Normal Level”
equal to [97] dB (A) and not more than [112] dB (A) for the signal of “High Level”

Alternative 2:

e equal to[72 = 4] dB(A) for the signal of “Low Level”

e equal to [87 = 4] dB(A) for the signal of “Normal Level”

e equal to [102 = 4] dB(A) for the signal of “High Level”

Other distributions of sound level ranges are accepted as long as they cover the total range of at least
62+4 dB(A) to 112-4 dB(A).

GREWUS: For non self adjustable alarms and stepwise adjustable alarms the SPL values will be the same.
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TFRWS-24-03 Rev.2
Stepwise self-adjusting

GREWUS: The following graphic explains

the meaning: Low yellow Normal green High red
Between 50dBA and 55dBA as well 5 Sf P 70 8 %
as 65dBA and 70dBA two modes 777720,

are possible. H. -

Explanation of this behaviour:

» The vehicle is in a quiet area, only few times the noise exceeds 50dBA than
the Alarm remains in Low.

» Over a wide range from 50-70dBA it will stay in normal mode.
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TFRWS-24-03 Rev.2

Self-adjusting

14.2.2.2.“Self-adjusting audible reverse warning device” shall be at least:

[+ 5 dB(A) £ 1] in addition to the reference sound — measured at the test microphone
— in the range of [40 to 95] dB(A)

GREWUS: This value is not meaningful; it belongs to a distance of 7m behind the vehicle
because it is in the second part. The alarm can not be as low as 40-16,9= 23, 1dBA.

Per-Uno: This value shall be understood as measured at the test microphone at 7 m and not as
the output of the alarm. The corresponding alarm shall be 22 dB above the reference sound,
measured at 1 m from the alarm.
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TFRWS-24-03 Rev.2

Stepwise self-adjusting

14.2.2.3. “Stepwise self-adjusting audible reverse warning device” :

The sound pressure level, measured in accordance with 14.5, shall comply with the
requirements below, with a tolerance of [=4 ]:

+« Low-level-Verification level 1: [45] AB(A) plus x-dB{A)[5] dB
+« Normal-Verification Level 2: [6055] dB(A) plus x-dB(A)-[5] dB
+ NormalLevel 22— 70} dB(A}——plus x-dB(A)-{5] dB

+« High Verification Level 3: [80] dB(A) plus x-dB(A)-[5] dB

The vehicle verification test shall at least cover one of the prescribed levels under condition
that the device has been proven to comply with the requirements described in Part | in this

document.

GREWUS: Not needed because the stepwise should exactly as high as the non-self adjusting. The
Stepwise adjustable just automatically switches into the three modes.

Per-Uno: The reverse warning device mounted on the vehicle may only be verified at one background
noise level, provided that the function already has been verified in accordance with the Part | test.
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Part ll: Measurement set-up & measured levels

The “background” sound level
shall be same at the self-
adjusting RWS device and at the
measurement microphone

the alarm shall produce a sound
that exceed the background level
measured at the microphone by
more than 54 dBAat 7 m.

Because the alarm is 7 m from the
microphone the alarm shall
produce a level of 17+5*4 dBA
higher than the
background/reference sound level
at 1 m — at the measurement
position according to Part .
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Loudspeaker for
reference sound

Audible Warning
Device

Measurement

microphone

7.00 £0.10 m

Part I: Measured alarm level:

* Lowlevel: 67 £+ 4 dBA
* Normal Level: 82 +4 dBA
« High Level: 97*4dBA

TFRWS-24-03 Rev.2

Measured (reference)
ambient level:

* Low level: 45 dBA
* Normal Level: 60 dBA
 High Level: 75dBA

Part Il: Measured alarm level:
* Low level: 50 4 dBA
* Normal Level: 65 %4 dBA
* High Level: 80 4 dBA
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Part I: Measurement set-up & measured levels

The loudspeaker for reference oudspeator for
sound shall produce the same reference sound
“background” sound level at the

self-adjusting device and at the

measurement microphone, pudible Warning
simulating the background noise

in a realistic situation.

Measurement
microphone

0.02m

The measurement shall first
monitor the right reference sound
level and secondly secure that the
alarm produce a sound that

1.00 #0.8205 m

exceed the background level by
more than 17+5 =4 dBA.

0.02m
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1: Measured (reference)
ambient level:

* Low level: 45 dBA
* Normal Level: 60 dBA
 High Level: 75dBA

2: Measured alarm level:

* Low level: 67 £ 4 dBA
* Normal Level: 82 +4 dBA
« High Level: 97 %4 dBA
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