Draft Proposals for CLEPA Approval
1)	Permitted tonal alarm “Frequency Range”
SAE J-994 is the current default reference for most countries so suggest the same, 700 to 2800 Hz.
6.1 Predominant Sound Frequency 
Measure and record the predominant sound frequency of the alarm. The predominant sound frequency of the alarm shall be defined as the frequency that produces the highest A-weighted sound pressure level. The acceptable frequency range is 700 to 2800 Hz.
Reasons for extending beyond this range?
2)	Frequency range for broadband Alarm
Propose the addition of from below 1kHz to above 5kHz to current text replacing [400 to 5000 Hz]:
“Broadband Sound” means a sound which [contains a large number of single] frequency components, continuously distributed over a required frequency range covering at least [<1kHz to >5000 Hz]
3)	1/3rd Octave band.  Clarification of definition of 1/3rd Octave Sound; currently as below with my added blue text.  :
“One-Third Octave Band Sound” means a sound which is defined as an acoustic signal with has its main energy and nearly constant power spectral density without significant* tonal content spread across at least  in 1 of 6 one-third octave frequency bands (Center frequency: 800, 1000, 1250, 1600, 2000 or 2500 Hz).
Re * does “significant” need defining?
4)	From Dr Leventhall:
1. A major factor in the recognition of an alarm is its loudness.  Accordingly, the relative loudness of tonal and broadband alarms, compared with their A-weighted levels was measured.  A 1/3 octave alarm was not available, but relative loudness was measured between continuous 1/3 octaves and their A-weighted levels.
2.  It was shown that the phon-dbA difference was:
	For a tonal alarm at 2300Hz:  	  5 units
	For a broadband alarm:		12 units 	 
	For continuous 1/3 octave		10 units approx.

3.  Comparisons of switched and continuous sounds showed that the phon level dropped by about 2 phons between continuous and switched sounds,  when modulated in a similar on-off sequence to alarms.  The phon-dBA advantage for 1/3 octave alarms would then be 8 units.
 
4. The sequence in Para 2 is to be expected since, in a transition from broadband to tonal, the 1/3 octave band must position between the other two.
It is not clear why this is not reflected in Tables 1 and 2 of document D.
5)	Measurement on stationary vehicle of sound characteristics of the “Self-adjusting audible reverse warning device”  
a) Background / ambient sound to measure a self-adjusting alarm should be as close to natural ambient levels as is reasonably practicable.  Most ambient sound sources are low frequency, this together with rapid energy loss of higher frequencies gives ambient sound as below[footnoteRef:1]: [1:  “Acoustic and seismic ambient noise measurements in urban and rural areas”, 2016; Donald G. Albert Stephen N. Decator; https://www.sciencedirect.com/science/article/abs/pii/S0003682X16306120] 

[image: ]
These are Leq readings, the ambient spectral content varies greatly from one moment to another, from one period to another.
Propose:	Ambient noise is pink noise across 100 Hz to 1kHz
b) Test method; set up as per Grewus page 8; https://wiki.unece.org/download/attachments/87622540/TFRWS-08-03%20Grewus%20-%20Proposal%20Measurement%20Method.pdf?api=v2 
a. Ambient noise for testing adjusted at speaker for loss in SPL over the 2m between the ambient speaker and alarm/microphone:
	
	dB(A) at alarm & microphone
	dB(A) at speaker

	Low Level
	[45]
	[51]

	Normal Level
	[63]
	[69]

	High Level
	[80]
	[bookmark: _GoBack][86]











b. Test method:
i. Test 1; to meet threshold minimum levels:
1. Test the alarm with each of the above background noise
2. For each Level (Low, Normal & High), the alarm needs to meet or exceed the minimum SPL of the alarm type category (tonal, broadband or 1/3rd octave)
ii. Test 2: for graduated increase in auto-adjusting alarms.  Start the test with the ambient at Low Level.  Slowly increase the ambient level to the ambient High Level.  The alarm must adjust its output at a steady rate without sudden jumps in output.
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