

Proposal based on Supplement 4 to the 03 Series of amendment of Regulation 51.

[bookmark: _Toc427847346]1. 	Scope
This Regulation contains provisions on the sound emitted by motor vehicles and applies to vehicles of categories M and N.[footnoteRef:1] [1: 		As defined in the Consolidated Resolution on the Construction of Vehicles (R.E.3.), document ECE/TRANS/WP.29/78/Rev.3, para. 2 - www.unece.org/trans/main/wp29/wp29wgs/wp29gen/wp29resolutions.html] 

The specifications in this Regulation are intended to reproduce the sound levels which are generated by vehicles during normal driving in urban traffic.
This regulation provides, as well, [additional real driving sound emission provisions] for vehicles of categories M1 and N1 referring to a wide range of real driving conditions with extreme accelerations in an extended speed range representative for urban, and suburban, and rural traffic.
Note: change/expand of the test philosophy and additional requirements on anti-manipulation.



6.2.3.	[Additional Real Driving Sound Emission provisions] 
6.2.3.1. General:
The [Additional Real Driving Sound Emission Provisions (ARDSEP)] apply only to vehicles of categories M1 and N1 equipped with [an internal combustion engine].
Any electric sound enhancement system for the purpose of the exterior sound emission shall be operational during the type-approval test.
The vehicle shall meet the requirements of Annex 7 to this Regulation
6.2.3.2. Application:  
Note: to be thought what kind of vehicles should be exempted
6.2.3.2.1. Vehicles of category M1 
Inside of Annex 7 are in general ICE, HEV, PEV, …
Special requirements for:
6.2.3.2.1.1. ICE
6.2.3.2.1.2. HEV
6.2.3.2.1.3. PEV
6.2.3.2.1.4. CVT …
Vehicles are deemed to fulfil the requirements of Annex 7, if the vehicle manufacturer provides technical documents to the type approval authority showing, that the difference between maximum and minimum engine speed of the vehicles at BB' for any test condition inside the ASEP control range defined in paragraph 3.3. of Annex 7 to this Regulation (including Annex 3 conditions) does not exceed 0.15 x S. This article is intended especially for non-lockable transmissions with variable gear ratios (CVT).
6.2.3.2.2. Vehicles of category N1
Vehicles are exempted from ASEP if one of the following conditions is fulfilled:
6.2.3.2.2.1. ICE
6.2.3.2.2.2. HEV
6.2.3.2.2.3. PEV
6.2.3.2.2.4. CVT …
 (a)	For vehicles of category N1, if the engine capacity does not exceed 660 cc and the power-to-mass ratio PMR calculated by using the technically permissible maximum laden mass does not exceed 35.
(b)	For vehicles of category N1, if the payload is at least 850 kg and the power-to-mass ratio calculated by using the technically permissible maximum laden mass does not exceed 40.
(c) 	For vehicles of category N1 or M1 derived from N1 if the technically permissible maximum laden mass is greater than 2.5 tons and the R-point height is greater than 850 mm from the ground and the power- to-mass ratio calculated by using the technically permissible maximum laden mass does not exceed 40.
The sound emission of the vehicle under typical on-road driving conditions, which are different from those under which the type-approval test set out in Annex 3 and Annex 7 was carried out, shall not deviate from the test result in a significant manner.
Any electric sound enhancement system for the purpose of the exterior sound emission shall be operational during the type-approval test.

6.2.3.3. 	Provisions against misuse of test detection
6.2.3.3.1.	The vehicle manufacturer shall not intentionally alter, adjust, or introduce any mechanical, electrical, thermal, or other device or procedure solely for the purpose of fulfilling the sound emission requirements as specified under this Regulation which is not operational during typical on-road operation.
6.2.3.2.	The vehicle shall meet the requirements of Annex 7 to this Regulation.
6.2.3.4.	Statement of manufacturer
	[In applying for type approval, the manufacturer shall provide a statement, in conformity with Appendix 1 of Annex 7, that the vehicle type to be approved complies with the requirements of paragraph 6.2.3. of this Regulation.]
6.3. Anti-manipulation provisions 
6.3.1. 	Software (see GTR 15)
6.3.2. 	Hardware
All exhaust or silencing systems shall be constructed in a way that does not easily permit removal of baffles, exit-cones and other parts whose primary function is as part of the silencing/expansion chambers. Where incorporation of such a part is unavoidable, its method of attachment shall be such that removal is not facilitated easily (e.g. with conventional threaded fixings) and should also be attached such that removal causes permanent/irrecoverable damage to the assembly.
Note: this paragraph is a copy/paste from UN-R41-04





[bookmark: _Toc427847378]		ANNEX 7 - Measuring method to evaluate compliance with the Additional Sound Emission Provisions
Only applicable for vehicles as specified in paragraph 6.2.3. of this Regulation
1.	General
The procedure set out in this annex requires the performance of a test in accordance with Annex 3. 
If the tests according to Annex 7 are carried out in the course of type approval, all tests either for Annex 3 and for Annex 7 shall be carried out on the same test track and under similar environmental conditions.[footnoteRef:2] [2: 	 	Measurements for Annex 7 for a particular vehicle type may be carried out on a different test tracks or under different environmental conditions, each according to the provisions of this Regulation, if the test results Lwoti and Lcrsi for the geari , representing the anchor point, do not differ by more the +/- 1.0 dB from the test results at the time when the tests according to Annex 3 have been carried out.] 

2.	Conditions of measurement 
2.1.	Measurement instruments 
Unless otherwise specified, the measurement instruments, the conditions of the measurements and the condition of the vehicle are equivalent to those specified in Annex 3, paragraphs 1. and 2.
2.2.	Test site and ambient conditions
…
2.3. 	Vehicle set up
If the vehicle has different modes that affect sound emission, all modes shall comply with the requirements in this annex. In the case where the manufacturer has performed tests to prove to the approval authority compliance with the above requirements, the modes used during those tests shall be reported in a test report.
3. 	Method of testing
Unless otherwise specified, the procedures of Annex 3, shall be used. For the purpose of this annex, single test runs are measured and evaluated.
3.1.	Control range
The ASEP requirements apply to every gear ratio κ that leads to test results within the control range as defined below.
Vehicle speed VAA_ASEP:	vAA ≥ 20 km/h
Vehicle acceleration aWOT_ASEP:	aWOT ≤ 5.0 m/s2
Engine speed nBB_ASEP	nBB ≤ 2.0 * PMR-0.222 * S or
	nBB ≤ 0.9 * S, whichever is the lowest
Vehicle speed VBB_ASEP:
If the vehicle, in the lowest valid gear, does not achieve the maximum engine speed nBB_ASEP below 70 km/h, increase the vehicle speed in that gear to reach the maximum engine speed nBB_ASEP, but not beyond 80 km/h.
For any other gear, the maximum vehicle speed is 70 km/h. 
For vehicles tested in non-locked transmission conditions, the maximum vehicle speed is 80 km/h.
Gears	κ ≤ gear i as determined in Annex 3
Transmission conditions: …

3.2. 	Target conditions
…
3.3. 	Test of the vehicle
3.3.1. 	Carry out test within the control range of §.3.1. of Annex 7 with the test procedure of Annex 3. See figures xxx.
	If possible, the manufacturer shall take measures to avoid that a gearshift leads to a condition not in compliance with the control range of this test procedure. 
Table 1 in Appendix to Annex 3 provides examples for valid measures to control the downshift of gears. Any measure used by manufacturer for the above-mentioned purposes shall be documented in the test report.
3.3.2. 	Measurements reading:
vAA, vBB, nBB, sound levels, ….
4.	Evaluation of test results 
4.1. 	Sound modelling (see flowcharts)
4.2. 	Calculation of expected sound per run (see Appendix 1 for formula and parameters table)
4.3.	Results
[bookmark: _GoBack]5. 	Test report (see Appendix 2)



