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ECE R138 QUIET ROAD TRANSPORT VEHICLES WITH REGARD TO THEIR REDUCED 

AUDIBILITY (QRTV)   

ECE R138 defines the minimum sound pressure levels (SPL) required for an electric (EV) or hybrid electric 

vehicle. The main purpose of this requirement arises from the fact that EV are very silent up to a certain 

km/h until the tire noise becomes audible. 

Further technical details are available under Novosim Technical Documentation library. 

In order to make the vehicles louder, acoustical vehicle alerting systems (AVAS) were introduced. Most the 

vehicles manufactured recently are equipped with this system. However, the system should meet some 

standards, ECE R138 being one of them. 

Main idea is to let the pedestrian recognize and notice an approaching vehicle. Therefore, the spectrum of 

the AVAS is obliged to carry some components in the audible range mainly in between 160-5000 Hz. Since, 

tires became perceivable around 30 km/h, this regulations limits the vehicle maximum speed at 20 km/h. 

For 10 and 20 km/h, target overall levels should be met. Also, at least 2 1/3 Octave band spectrums should 

be available at or under 1600 Hz and the defined minimum (SPL) should be met. 

Also a minimum SPL should be met for the reverse conditions.   

Tests can be done under various conditions. In general, if the AVAS can be programmed (setting speed to 

target levels – 5/10/15/20 km/h in this case), then the tests can be realized in static condition. 

Data collection should be done on both sides of the vehicle and 2m away from the center. Also, the data 

acquisition should be done in the front and the back of the vehicle (for reverse condition).  

Also, if the tests are being conducted at an outdoor facility, background noise level is very important. As 

common in noise testing, at least a 10 dB difference for signal to background noise level is expected. 

Otherwise, there are some corrections to be applied or in case if not possible to succeed then the test should 

be cancelled. 

Post Processing: 

Once the data is collected for all the speeds, the processes listed below should be completed: 

1) Overall background level check 

2) Overall levels for10 and 20 kph vs. background should be checked.  

3) 1/3 Octave bands vs. background should be checked (this could be done for the dominating 1/3 

Octave bands – ex. 1000 Hz and 1600 Hz and a min. of 6 dB should be sustained). 

4) Overall level for revere condition. 

Frequency shift requires at least a %0.8 per 1 km/h target should be met in the 5-20 km/h speed range. The 

calculations are given as follows: 

 

In case if there are several frequencies where the shift occurs. Then, only the lowest values should be used. 

Once the defined target are met. Then the AVAS system should be good enough for warning a pedestrian. 

However, both AVAS and specifications are open to improvement. Being a safety product, some 

improvements are expected. Also, environmental noise should be taken into consideration for the future. 


