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1. Introduction

In Japan, urban running conditions have been investigated by using various types of road vehicles with different power to mass ratios, and new acceleration noise test methods have been studied. These studies found that, concerning N2 category vehicles, the noise levels measured by the test methods did not correspond well with the noise levels generated by urban running1),2). 
Therefore, field measurements concerning urban running conditions and the acceleration noise test according to the ISO proposal were performed by using 4 vehicles of N2 category including a CNG vehicle. In this report, these results are described.

2. Running conditions on urban roads

The running conditions were investigated by using 4 vehicles with maximum payload from 2 tons to 4 tons (gross vehicle weight from 4 tons to 8 tons). Table 1 shows the specifications of the test vehicles used in this investigation. Vehicle N2-B is a CNG vehicle and the others are diesel engine vehicles.

Figure 1 shows the distribution of the cumulative frequency of the engine speeds when the N2 category vehicles ran on the urban roads. The 95 percentile value of the cumulative frequency of each vehicle is between 0.67 S and 0.77 S (S : rated engine speed), and the average value is 0.71 S. Figure 2 shows the relationships between power to mass ratio and engine speed, and between power to mass ratio and acceleration. In the figure, the data of all vehicles including the data reported in the 36th GRB meeting are indicated. The blue squares indicate the data of the N2 vehicles added at this time. The engine speed and acceleration data of the N2 vehicles are almost on the same curve as the vehicles in the other categories, and this fact also corresponds to the CNG vehicle. 
3. Test method of N2 category based on the ISO proposal
In this study, as the representative values of the noise generated from running vehicles on urban roads, the maximum noise levels in the start and the acceleration running condition were adopted. The calculation method of the maximum noise level has already been reported in the 35th GRB meeting. Figure 3 shows the example of the estimation results of the vehicle speed, the engine speed and the noise levels. From the results, the maximum noise levels have been extracted.
The engine speed at line BB (the end of the acceleration period) described in the ISO proposal is 0.65 S to 0.75 S for N2 category vehicles. In this study, the engine speed of 0.71 S at line BB was adopted on the basis of the data obtained from the urban road running. Table 2 shows the test method of each proposal. To examine the relationship between the noise level in the acceleration tests and that in the urban running, the acceleration noise test was conducted on the test track by using 7 vehicles of the N2 category. Table 3 shows the specifications of the test vehicles. 

Figure 4 shows the relationships between the noise levels measured by the test methods and the maximum noise levels under the start and the acceleration condition on urban roads. Figure (a) shows the results of ECE R51/02 method, and Figure (b) shows those of the ISO proposal in which the engine speed of 0.71S at line BB was adopted for N2 category vehicles. The levels measured by the ECE R51/02 method show poor correspondence with the maximum noise levels at the start and the acceleration running condition on urban roads in all categories.

On the other hand, the noise levels measured by the ISO method show good correspondence with the maximum noise levels on urban roads. In the figure, the blue squares indicate the data of N2 category vehicles in which the engine speeds at line BB have been adjusted to 0.71S. Therefore, this method can be applied to the N2 vehicles as well as others. 
4. Conclusions

Noise test method of the N2 category vehicles was studied based on the investigation result of the running conditions on urban roads. From the results, the following conclusions have been obtained.

(1) For the N2 category vehicles, the average value of 95 percentile values of the cumulative frequency distributions of the engine speeds on urban roads was 0.71 S.

(2) The engine speed of 0.71 S at the line BB was introduced into the ISO proposal. As a result, it was found that the noise levels measured by the ISO test method show good correspondence with the maximum noise levels at the start and the acceleration condition on urban roads.
(3) We therefore agree with the German/ISO proposal3) in which the engine speed of 0.70 S to 0.74 S was adopted as engine speed at line BB.

(4) The German/ISO test method can be also applied to the CNG vehicle.
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Figure 4  Relationships between the noise levels measured by the test methods and the maximum noise level 


under the start and the acceleration condition





(b) ISO Proposal (N2 : 0.71S)





(a) ECE R51/02





Table 3  Vehicles used in the acceleration tests





Table 2	  Outline of each test method





Figure 3  Estimation results of the vehicle speeds, the engine speeds 


and the noise levels during the start and the acceleration





Figure 2  Engine speed and acceleration in urban running (The 95 percentile values)





Figure 1  Cumulative frequency distributions of engine speed during acceleration





Table 1  Vehicles used in urban running test
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