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PCSIOME: B paGoTa‘ra Ca pasrieaanu ﬂpOEJIL‘,MH, KOHMTO MOrar Jia Bb3HHKHAT BCIICJICTBHE HA
TOBHIICH TpaHCuopren wrym. Hanpasen e mperien na jonycrumure HOPMM Ha 1IyM W Ha
PerIaMEHTHpAIlATe TM HOpMaTHBHA ypexaba B Brirapus. Ilpeicrasenu ca pesyaratu ot
HM3CJICNIBAHMS HA HUBOTO HA WIyM ¢ axtepHatuBry Ha JIBI™ npesosnn CPeCTBA-ENCKTPOMOOMIN 1
XMOPH/THA aBTOMOOKIH.

Kitio40Bu xymu: 1mywm, aiitepHaTBEz TPERO3HH CpeicTa, TPAHCIIOPT. €ICKTPOMOGHIIN

BbBEJAEHUE

OCBCH HMapHUKOBUTE ra30Be. CHIIECTBEHO BIIMAHUC BLpXV OKOJIHaTa Cpe/ia ¥ 4OBEKa oKasBa
H HHBOTO Ha myma. YBC.'IM‘{EHHHJ' 6p0ﬁ Ha IIPEBO3HUTE cpe,‘lcma B rpajosere. Biusie BBPXY
MOBUIIABAHE Ha HHUBOTO Ha myma, KOHTO OT CBOS CTpaHa BJIMSIC HETATHBHO BBPXY HOBCILIKOTO
31pase H Opost Ha siononykute. Tasn Bpr3ka mexay IIymMa W 3JI0MOJYKHTE € 110CoYeHa B
“JlupexTuBara 3a myma” [7], B KOSTO ce H3UCKBA LIYMBT Jla ObJie OTIHTAH TIPU OLEHKATA HA pHCKa,
[6]. IlymbT moke na jo0Befe 10 37m0mOIYKH Upes: 3aTpyimHsiBaHe Ha paboTentuTe a uyBar u
HPaBHIIHO Jia pa3OupaT roBop W CHIHAIM; MacKkMpaHe Ha 3ByKa OT NpuOIMKasaiia OHacHOCT Wil
IPEAYNPEAUTENHN CHIHATH (HATP. CHTHANM HA “PaHCHOPTHUTE CPeACTBaA 3a JIBUKCHHE Ha 3aiCH
XOJ)Z OTBJIMYaHEe BHUMaAHHUETO HA paﬁu'reumrc‘ HAIIP. HA BOJAYUTE: AONPHHACSHE 3a crpeca npu
pﬂﬁOTEl‘ KOCTO yBe/IM4aBa KOrHUTHBHOTO HarosapsaHe HOBUILABANKH BCPOATHOCTTA 3a JlonmycKkane
Ha T'PCHIKH. 33’1'01321 C€ Hajnara jaa ce TBPCAT perienms, CBLP?E\HVI ¢ HaMaIsBaHe HUBATa Ha ym B
HaCeNIeHHUTe MecTa.

U3JI0)KEHUE

Criopest HanpaBeHuTe M3CIEABAHUA 33 HUBATA HA uyma, [8] npu pasmiunn yciaosus ce
okaspa, cieroto: Hlenrene -10 dB: Tux pasrosop Mexity Bama -40 dB: OGuKHOBEH pasropop B
rpyna -60 dB; Tenedonen pasrosop -75 dB; Bucok rosop -80 dB: Agromarnuna nepanns -80-83
dB; ArtoMoGmiten Tpancuopt 75-106 dB, koiito Ch3/1aBa B XKHIMLIATA LIYMOBO HHBO -55-60 dB;
Ipaxocmykauka -75 dB; Tuckorexu -85 — 120 dB.

Ilymsr ot Tpancopra cherasnssa 80-85% ot obus UIYMOB 3apsijl B I'bCTO HAceICHHTE
3onu. [IyMBT OT MBTHHS TPAHCHIOPT € rIaBHUST HaKTop 3a 3aMBPCSIBAHETO C IIYM Hajl HOPMHTE B
rpanosete. IllymoBHTE XapakTepucTHKH Ha rpaioBeTe MOKAa3BAT OCTABALLL TCH/ACHIUS  KbM
HApACTBAHE HA 3aMBPCSBAHETO € LIYM B IPAJICKHTE 30HH JI0 CPE/IHA HUBA, BAPHPALLH B IPAHULUTE
Ha 63-72 (77) dB, noxaro nopmara e 55-60 dB, [1. 4]. Vi3Bectno e, e npu uuso va urym naj 80 dB
HACTBIIBA HEBB3BPATUMO YBPE#IaHe Ha CIIYXOBHS aHATH3aTOP, a npH Han 120 dB — nnana IIyXoTa,
KOSITO I1OHSKOTa HACTBIIBA H3BETHBIK.

B Boarapus npuerute Hopyi 3a npejiennc -IONyCTHMM HHBA Ha [IYM Ca KakTo clieasa [8]:

® OKUJIHIIHY 30HH - 10 50-60 dB;

® [IPOMHIILIEHH 30HH - 10 70 dB;

® OKHIMIIHM CTau - 10 35 dB;

® KIIaCHM CTau. yuTaniu - 710 40 dB.

Ounpeznenenute 8b3 ocHOBa Ha upextusa 92/97 EO HOPMH 34 [IpeBO3HUTE cpesictsa [9] ca
B 'DAHUITHTE, KAKTO CJIC/IBA: IPH IETHUYECKHTE NPEBO3H: JIEKH aBTOMOGMIIHN 10 9 Mecta — 74 dB: —
76 dB: 77 dB; aTobycm <150 kBr - 78 dB; 3a Beuuku ocramamu ¢ > 150 kBt - 80 dB. Ipu
TOBApHUTE MPEBO3H 3a npeposu: <2000 kr - 76 dB; > 2000 <3500 kr, > 3500 kr u <75 kBt - 77
dB; > 75, <150 kBt - 78 dB; > 150 xBr - 80 dB. .

ITo mpoexr EIE/07/119/S12.466271 Green Alternative Postal Vehicle Project (GREEN
POST), dunancupan mno nporpava Hutennrentaa eneprust 3a Eppoma, Geme wnanpaseno
H3CIe/BaNE, B yCTOBUATA HA OMICHCKHTE YCIIyrH, HA ANTEPHATHBHM MPEBO3HN cpeieTsa Free Duck
C CJIEKTPUYECKO M XMOpUIHO 3ansrkBane. [Iperosante cperctra Gixa BHE/IpeHH B pabortara Ha




[image: image2.jpg]~

-
Cenrenipe

Dur.1. Pasnpesencrne Ha eKONOTIUHITE NPEBO3HI cpencrea Free Duck

THOIHTE B HCTHPH AbpKaBu — Wrammi, Yurapus. Bearns u Bearapus (¢ur.1). Llenra Gewe sa
HallpaBy OLCHKA HA 3aMAHATA HA TPAIMIMOHHO H3IOJN3BAHUTE MOTOLMKICTH 1 JICKH ABTOMOGHIIN,
KOMTO H3TIO/I3BAT TEYHH rOPUBA — OCH3MH M AM3ETOBO TOPHBO M OTIEIST BUCOKH HUBA HA [IyM C
aNTepHATHBHH.

B rpajn Pyce, Brirapus Getire I0cTaBen # usmutan CIIeKTPUYECKH Bapuaut Ha [ree Duck B
YCIIOBUATA HA PAa3HOCHO/CHOMPATETHH MAapIIPYTH B Ipajia, M3ITbIHSBAHM ¢ J1CKH ABTOMOGHIN
JBI. B ocranamute ibpKaBH ATEPHATHRHIST aBTOMOGHA Ce W30OJBA 34 saMsma  Ha
M3MONI3BAHMTE MOTOUMKIIETH.

Mscnensanns 3a onpexensie ma mwyma Geiie Hanpaseno B rpax Hepymxa. Mranus na
morouukier Piaggio Liberty 125 u antepuatupaust Free Duck c XHOPHIHO M EICKTPUUYECKO
3a/BIKBane. M3no/3Banata METOMKA 3a H3BLPIIBANE HA M3CICABAHMATA € OIHCAHA B Regulation
n. 51 of the Economic Commission for Europe of the United Nations (UN/ECE). [5].

Pesynratnte  or m3nmIBaKeTo mokasaxa, we Hal-OesiyMeH ¥ Hall-moaxomsur e
CNICKTPHYCCKHST BapuanT Ha Free Duck, npu koit1o Haii-BUCOKOTO HMBO Ha wym e 67 dB (Taba.1).

CpaBHeHHe MEX/Ty MOTOIHKIIET, SCKTPHHUCCKH 1 XHOPHIIHO MPEBO3HO CPEACTRO Tabumma 1

Yenosue Mapamersp MuTuuuKsle’rﬂ Eaexrpuyeckn ‘Free Xué;ma I-n;'e i’)uc}\
[dB(A)] Piaggio Liberty 125 | Duck

Ha MACTO T 77 ) e VN i 550 i
30 km/h T 7 e T A S IsTaes 3
35 km/h Lirma (dB(4)) |- 66.5 ey o e
35 kmi/h L (@B(4) |- o 56.5 0.0 e
40 km/h Lirmae (@B(4)) | 80.0 3 % e i |
50 kon/h Lirmas (dB(4)) | 81.0 i i! e = :
Haxion SEL (dB(4)) | 795 : 67.0 o i
S— SEL @Ba) | 795 [67.0 S
Henx Lirna @B4) 1030 2 | 860 l

[IymMBT OT XMOPHAHOTO HPEBO3HO CPEICTRO € JIEKO [O-CHIEH OT JIsIBATA CTpaHa, KbIETO e
ayciyxa. MakcHManHaTa pasnuka Meily ABETe CTpaHu Ha TecTBaHMs XuOpis Gewe 1.0 rermben,
Emucnure na nrym 10 ayenyxa na xu6puaen MIIC ca ChIo MHOMO HO-Majiku oT TE3M. KOiTO ce
Ch31aBaT OT TPAAMIHOHHO PEBO3HO CPEICTBO Ha J(BE Konena, (86.0-neunbena, smecto 103. 0).

CpaBHEHHETO 32 HUBOTO Ha IIyMa TOKA3B4, Y€ 3aMECTBAHETO HA MOTOUHKICTA W JIeKHTE
ABTOMOGHIIH, TPa/INIIHOHHO H3NOI3BAH 3a NPEBON, ¢ HOBHTE MPCBO3HH CPEICTBA C CIEKTPUYECKH
JIBUTaTe/IH JONPHHACH 3HAYMTE/IHO 33 HAMANSBAHE Ha LIYMa,




[image: image3.jpg]3a onpeselisiHe Ha BB3/ICHCTBACTO HA ANTEPHATHBHUTE IPEBO3HH CPe/CTBA BBPXY OKOJIHATA
Cpelia, ce B3eMar B NPEIBUJL /A OCHOBHH (JaKTOpa: eMHCHH Ha NADHHKOBHTE Fa30BE W IyMd.
Pesynrature B ueTHpuTE AbpIKABH TOKa3BAT HAMAABAHE HA wyma ot 78.5 dB wa 65 dB. koeto e ¢
Han 13dB nmo-maixo [2. 3].

3AKJIIOYEHUE

Wsnonsaneto Ha enekrpoMobuim 3a AACTPUOYUHS B CHBPEMEHHHS IPAl MOKE 3HAYMTENHO
Ald Havanu TpaHCHOPTHHs wiym. Hanpapennte nsciessanusi B excruloaraloninTe yejiosus na
HOIMCHCKUTE ONEPATOPH HA HETHPH €BPONEHCKH Abpkasu Wramus. Besrus, Yurapus u buarapus
no Bpeme Ha paborara mo mpoext Green Post jaBaT BE3MOKHOCT 12 ce OlCHST KOHKPETHHTE
CTOMHOCTH 33 HAMAISBAHETO HA NIYMA M NPEIMMCTBATA HA W3MON3BAHCTO HA €AEKTPOMOOHITH.
OrpaHu4aBaeTo Ha JBHKEHUETO Ha aBToMoOMIM ¢ JIBI win NPEKPATSIBAHETO MY B YCIOBHSTA Ha
ChBPEMCHHMS rpajJ 3a CMCTKA Ha W3IO0J3BAHETO Hi CJIEKTPOMO6HJ1M € PCIICHKE, KOCTO 1LIE 0BE/Ie
410 3HAYUTEIHO HAMAlBAKE, B HAKOU ci1yyan oT 13dB, Ha TpaHCiopTHUS Hiyw.

ABTOpHTE GaroapsT 3a NOAKPENaTa, ChTPYIAHMUCCTBOTO W ChACHCTBHETO Ha Hyxkatu Eneprust noakpenuan
H3C/IeBAHETO.

[poekrsr .GREEN POST” e nonpenen upes dunancupase o1 Mirennrentia eneprus 3a Espona. koiito e
€N OUUMATEH APTHBOP B KOMNAHHATA 33 Bb30GHOBSIEMA eHeprus na Espona.

The study was supported by contract Ne BGOS1PO01-3.3.04/28, "Support for the Scientific Staff Development
in the Field of Engineering Research and Innovation™. The project is funded with support from the Operational
Programme "Human Resources Development” 2007-2013, financed by the European Social Fund of the European
Union.
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Abstract: In this paper is presented probleras, 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.

Keywords: noise. alternative vehicles, transport. electrical car

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 in ng,
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 dF.

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/S12.466271 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 end tested electric version of the Free Duck in
Bulgarian Post conditions. The travelled routes were delivery and collection routes in the city,
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realized by cars with internal combustion engines In other countries, alternative vehicles were used
to replace the used motorcycles.

Fig.1. Distribution of the environmentally friendly vehicles Free Duck

Researches to determine the noise was made in Perugia, ltaly 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 Motocycle 7Piaggio I Electrical car m}"ree Hybri(; Free Duck

[dB(A)] Liberty 125 Duck

Background | Lipmas (@B(4) | 515 35

30 km/h T (@21AY) 785 1650 £ i

35 km/h Lifmes (dB(4) | — 66.5 e

35 fanth Liey (dB(A) 7 e 56.5 T lenn |

40 km/h Lirme (dBAA) | 800 = Tk o e

50 k' ik T e |

Gradientroad | SEL @B(4)) | 795 | 670 = )

Gradient road | SEL (dB(4)) | 79.5 67.0 1735 F ‘

Exhaust Litmae (dB(4) |1030 z 860 d

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 clectric engines contribute significantly to noise
reduction. 3

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




[image: image6.jpg]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 ltaly, 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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