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Abstract: In this paper is presented problems, that may arise due to increased transport noise. A survey of the acceptable standards of noise and it legislation in Bulgaria. The results of researches on noise from alternative electrical and hybrid cars to the vehicles with internal combustion engine.
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INTRODUCTION 

Besides greenhouse gases, a significant impact on the environment and human have the noise level. The increased number of vehicles in the cities influences in the noise level increasing, which negatively affects on human health and the number of accidents. This link between noise and accidents is described in the noise directive [7], which requires noise to be accounted in risk assessment [6]. Noise can lead to accidents by: embarrassed for workers to properly hear and understand speech and signals, masking the sound of approaching danger or warning signals ( signals on vehicles reversing) reduce the attention of workers, such . drivers, contributing to job stress, which increases cognitive load, increasing the likelihood of errors. Therefore we have to seek solutions related to reducing noise levels in populated areas.

EXHIBITION

According to research done on the levels of noise [8] under different conditions, it appears the following: sough -10 dB; Quiet conversation between two men -40 dB; simple conversation in a group -60 dB; telephone conversation -75 dB; high speech -80 dB; washing machine 80-85 dB; road transport 75-106 dB, created noise level in homes 55-60 dB; vacuum cleaner -75 dB; Disco club 85 - 120 dB.
Noise from transport constitutes 80-85% of the total noise charge in densely populated areas. Noise from road transport is the major factor for noise pollution over the standards in the cities. Noise characteristics of the remaining cities show an increasing trend of noise pollution in urban areas to moderate levels in the range of 63-72 (77) dB, while the norm is 55-60 dB, [1, 4]. It is known that a noise over 80 dB occurs irreversibly damage hearing analyzer, and more than 120 dB - total deafness, which sometimes occurs suddenly.
In Bulgaria accepted norms to limit noise levels are as follows [8]:
 • Residential areas - up to 50-60 dB;

 • Industrial zones - up to 70 dB;

 • Living rooms - up to 35 dB;

 • Classrooms, reading rooms - up to 40 dB.
Determined on the basis of Directive 92/97 EC standards for vehicles [9] are within the range as follows: in passenger traffic: cars to 9 seats - 74 dB; - 76 dB; 77 dB; Coach <150 kW - 78 dB ; for everyone else with> 150 kW - 80 dB. For trucks: <2000 kg - 76 dB;> 2000 <3500 kg> 3500 kg and <75 kW - 77 dB;> 75 <150 kW - 78 dB;> 150 kW - 80 dB.

By project EIE/07/119/SI2.466271 Green Alternative Postal Vehicle Project (GREEN POST), funded under the IEE, an investigation was made in terms of postal services, alternative vehicles Free Duck with electric and hybrid drive. The vehicles were deployed in the work of Post cervices in four countries - Italy, Hungary, Belgium and Bulgaria (Fig. 1). The aim was to evaluate the replacement of traditionally used motorcycles and cars that use liquid fuels - gasoline and diesel fuel and emit high levels of noise with alternative ecological vehicles.

In town Ruse, Bulgaria was delivered and tested electric version of the Free Duck in Bulgarian Post conditions. The travelled routes were delivery and collection routes in the city, realized by cars with internal combustion engines. In other countries, alternative vehicles were used [image: image1.emf]to replace the used motorcycles.

Researches to determine the noise was made in Perugia, Italy on motorcycles Piaggio Liberty 125 and alternative car Free Duck with hybrid and electric propulsion. The methodology used for conducting the research is described in Regulation n. 51 of the Economic Commission for Europe of the United Nations (UN / ECE), [5].

The test results showed that the most silent and most appropriate vehicle is electric version of the Free Duck, where the highest noise level is 67 dB (Tabl.1).

    
Comparison of the motorcycle, electric and hybrid vehicles 


     Table 1

	Condition
	Parameter 

[dB(A)]
	Motocycle Piaggio Liberty 125
	Electrical car Free Duck  
	Hybrid Free Duck  

	Background 
	LAFmax 
 (dB(A))
	51.5
	43.5
	55.0

	30 km/h
	LAFmax 
 (dB(A))
	78.5
	65.0
	–

	35 km/h
	LAFmax 
 (dB(A))
	–
	66.5
	69.5

	35 km/h
	LAeq 
 (dB(A))
	–
	56.5
	60.0

	40 km/h
	LAFmax 
 (dB(A))
	80.0
	–
	–

	50 km/h
	LAFmax 
 (dB(A))
	81.0
	–
	–

	Gradient road
	SEL 
 (dB(A))
	79.5
	67.0
	72.5

	Gradient road 
	SEL 
 (dB(A))
	79.5
	67.0
	73.5

	Exhaust 
	LAFmax 
 (dB(A))
	103.0
	–
	86.0


The noise of the hybrid vehicle is slightly stronger than the left side where the exhaust outlet. The difference between the two sides of the hybrid test was 1.0 dB. Noise emissions from the exhaust outlet of hybrid vehicles are also much smaller than those which are created by conventional vehicle with two wheels, (86.0-dB instead of 103. 0).

Comparing the level of noise showed that replacement of the motorcycle and cars traditionally used to transport new vehicles with electric engines contribute significantly to noise reduction.

To determine the impact of alternative vehicles on the environment are taken into account two main factors: emissions of greenhouse gases and noise. Results in the four countries show a decrease of 78,5 dB noise of 65 dB, which is more than 13dB less [2, 3].

CONCLUSION

The using of the electrical cars for distribution in the modern city, can significantly reduce transport noise. Research done in the operating conditions of the postal operators in four European countries Italy, Belgium, Hungary and Bulgaria, during the work on the Green Post Project made a possible to assess the specific values for noise reduction and the benefits from using electrical cars.. Restricting the movement of cars with internal combustion engines or its suspending the use in a modern city and using electrical vehicles is a decision that would significantly reduce, in some cases by 13dB, the transport noise.
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Fig.1. Distribution of the environmentally friendly vehicles Free Duck








