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Electric Vehicles: Reality or Utopia?
Theodoros Kosmanis

Electric Vehicles: Reality or Utopia? The status of electric vehicles in modern society is presented
in this paper. From the very first appearance of electric vehicles in the 1 9" century to their present significant
market share, their trip is briefly described. The advantages and the drawbacks of this “exotic” technology
are analysed as a first step to the discovery of the electric vehicle place in modern society. Finally, a rational
prediction of the future of the automobile market and particularly of the electric vehicle is attempted.

Key words: Electric vehicles, human powered vehicles, neighbourhood electric vehicles

INTRODUCTION

The advent of the electric vehicle dates back to the mid 19th century [3]-[6].
Stemming from the idea of replacing locomotion with a much more efficient, practical and
clean technology, the electric vehicle was one of the Holy Grails of an era when industrial
revolution gave motivation for scientists and inventors. It was Faraday’s law around 1830
that set the physical background for the fabrication of electric motors and generators, two
of the basic elements of an electric vehicle.

From the very beginning, the electric vehicle was the great competitor of the internal
combustion engine one, as proved by the participations at the automotive exhibitions of
that era. However, various factors have contributed in the supplanting of the electric
vehicle from the early 1900s, the most important being the following [3], [6]:

- the appearance of the electric starter for the internal combustion engine that made
the ICEVs more flexible and attractive to people,

- the very low quality of the batteries that were expensive, environmentally not friendly
and could not provide the required energy and power density for pure electric
vehicles
It was not before the late 1980s and early 1990s that the interest in electric vehicles

re-appeared. Of course, nobody could claim that for almost a century there has been no
interest about the electric vehicles. On one hand electric vehicles were constantly used in
several cases like inside factories for merchandise transfer or as golf cars etc. On the
other hand, the boost in power electronics technology allowed a more efficient control of
electric motors and batteries. Also, the alarming increase of the environmental pollution
and the crisis in petrol market, still in season, have turned a lot of researchers,
organisations and industries towards scientific fields that are strongly related to electric
vehicles. However, the great drawback of the electric vehicle technology was still there:
the power source. Batteries or accumulators, traditionally used as the primary power
source for electric vehicles were very far away from the advantages that the petrol as a
fuel was offering to the ICEVs.

The official come back of the electric vehicle was made in September 1990 when the
California Air Resources Board (CARB) declared the Zero Emission Vehicle (ZEV)
Mandate, that forced automotive companies supplying the Californian market to produce a
significant percentage of ZEVs [1], [8]. Since 1990, the automotive market has rapidly
altered. Twenty years later, the market consists of the following commercial vehicle types:

- Internal Combustion Engine Vehicles (gasoline, diesel, alternative fuelled)

- Hybrid Electric Vehicles (series, parallel, mild)

- Electric Vehicles
During these twenty years, the efficiency and the performance of the electric vehicles

has been significantly improved. Hybrid electric vehicles have simultaneously appeared
commercially as a realistic combination between the ICEVs and the electric vehicles. This
change in the market was based upon other technological products that were also

5
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introduced in it. Cellular phones, laptops and mobile devices in general base their
operation on battery quality. This technology was introduced in electric vehicles and
together with the evolution in electromechanical systems, power electronics and
informatics, allowed the electric vehicles to become commercial.

ADVANTAGES OF THE ELECTRIC VEHICLE

Modern electric vehicles are, nowadays, competitive with the other types of
commercial vehicles, ICEVs or HEVs [7]. The advantages of electricity have been revealed
and thus they gain more and more share of the market. These advantages are
summarized below.

The electric motors are much more efficient than the internal combustion ones. Their
characteristics provide the flexibility to be placed in various locations inside the vehicle
depending on the willing and the fantasy of the designer and the constructor. Thus, the
strict and typical mechanical drivetrain of an ICEV can be replaced by other, advanced
ones, where more than one electric motors may be used to provide propulsion. Four wheel
drive (4WD) can be achieved easier, in-wheel motors are also a reality.

The overall drivetrain is significantly simplified due to the replacement of mechanical
parts by electrical ones. Electric motors have their maximum torque at zero speed and
they are also characterized by a wide speed range of constant power. The output control
of an electric motor can be achieved by appropriate power electronic devices (controllers,
inverters etc.) that are easily controlled and monitored by Electronic Control Units (ECUSs)
as illustrated in Fig. 1.

Since electric power is transferred by conductors and cables that are much easier to
be handled and arranged in space, there is great design flexibility leading to smaller, much
more futuristic but equally functional vehicle models.

However, the greatest advantage of the electric vehicle in an era of increased air
pollution is bound with the zero emissions during its operation. This advantage renders the
electric vehicle ideal for cities where there is large vehicle congestion. After all, this is what
caused its reappearance in 1990.

Marmal charging connector
(100" Wy

Charging-to-driving process
5 N
Normal On-board oo
P cna Bing | Qo v L

Power Dfive b jnverter P Motor P Transmissin ) Driving
Supply EaAY
P Quick charging [ 3

Elactricity Regenesative

Charging genaration beakes

(a) (b)

Figure 1: Mitsubishi MiEV. (a) Side view, (b) Powertrain and control network.

DRAWBACKS OF THE ELECTRIC VEHICLE

Unfortunately, the electric vehicle comes along with two very important drawbacks
that limit its commercial spread, the battery technology restrictions and battery charging
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(infrastructure and power production) [2], [8]. Powering the electric vehicle was setting and
still sets the limit for the electric vehicle.

Although, vast steps have been made concerning battery technology, it is far below
the case of providing an electric vehicle with range characteristics of a conventional ICEV.
Batteries are still characterised by low energy density, keeping the autonomy of the vehicle
low. Moreover, the charging time of an electric vehicle battery pack can in no way be
compared to the time a conventional vehicle requires for refuelling. 6-8 hours of charging
are typical values for a reliable and safe charging of the battery. Fast charging can be
achieved in less time but with higher electric currents. Even if charging and energy density
problems of an electric vehicle could be overcome, batteries are still considered to be the
most expensive, bulky and heavy components of the electrical vehicle powertrain. Such
characteristics make the electric vehicle rather luxury product for someone to buy.

Moreover, there is another issue about the electric vehicle and that is related with the
way the electric power to charge its battery pack is produced. The electric vehicle is
considered to be a ZEV, however this is the case only during its operation, the tank-to-
wheel (TTW). Taking into account the ways electricity is produced in various countries it is
more than obvious that a well-to-tank (WTT) analysis reveals that the electric vehicle is not
emissionless. Unless electricity is produced from renewable sources (solar energy, wind
energy etc.), all widely used methods are not environmentally friendly. The Fucushima,
Japan nuclear plant accident in 2011 is indicative.

WHAT ABOUT THE FUTURE?

It is obvious from the aforementioned advantages and disadvantages of electric
vehicles, that the future of the pure electric vehicle is tightly bound with the future of the
batteries, which actually constitute the only primary power sources. Despite the evolution
of battery technology, it is unlike that the electric vehicles will prevail over all other types of
vehicles due to the cost in money and ecology of electricity production. Replacing all
ICEVs with electric vehicles would mean in a rather extreme but not so unrealistic case
that more than half the population of a country would charge an electric vehicle
simultaneously. Will the power network stand such a demand? Of course not!

A more rational approach would be the effort to combine all existing vehicle
technologies in an optimal way. For example, since electric vehicles are characterized by
zero emissions during operation and low range, and often require a charge station, they
would be ideal for a company owing a fleet moving inside a city (small city bus, delivery
trucks, scooters or motorcycles). The charge station could be built at the company’s
private place where all vehicles would return after their shift and would be parked during
the night. The city working cycle goes together with the requirements for low range. The
profits would come from the zero emissions and the significantly reduced prices of
electricity compared to the petrol ones. Moreover, in factories, airports and restricted areas
where strictly zero emission vehicles must be used, the use of electric vehicles is one way.
New types of vehicles appear, such as the human powered ones, that are small vehicles
powered by electricity and the human power (something between bicycle and motorcycle).
They are constantly entering the market and are considered ideal for individuals crossing
small distances.



MHK ,EJTEKTPOMOBUIIN”

(a) ()
Figure 2: Modern electric vehicle designs. (a) Th!nk city, (b) Reva.

Of course, not the same tendency corresponding to the electric vehicles is followed
by all countries. For example, the USA, Japan and some European countries promote the
electric vehicle and already create the appropriate infrastructure (public chargers, special
street lanes, legislation). The deployment of over 13,000 grid-connected vehicles and over
22,000 charging points in residential, commercial, and public locations in the USA by the
end of 2013 is programmed [11]. A class of small electric vehicles, called neighborhood
electric vehicles (NEVs) are becoming very popular (Fig. 4) [9]. Families living in the
suburbs tend to owe an ICEV for long distance trips and an NEV to cover small distances
for everyday activities.

In other developing countries, like those of northern Europe, although a research
interest in electric vehicles exists, the way to a wide electric vehicle use seems to be
longer. The main reason for this is the lack of infrastructure and possibly the price. That is
why companies owing a fleet for cities can be the first targets. It is indicative that only at
the beginning of 2011 were the first three electric vehicle charging stations built in Greece.

CONCLUSIONS

Although the technological restrictions of current electric power sources are
prohibitive for the prevail of electric vehicles in the automotive market, they cannot prevent
them from playing a very important role in the future. Depending that they will be used in
accordance with their advantages, it is certain that they can assist to the reduction of the
air pollution and to transportation cost. It is ideal for city transportations, small distances

(a) (b)
Figure 3: (a) All-electric light commercial vehicle [15], (b) Human powered electric vehicle
[13]
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(@) (b)

Figure 4: Neighborhood electric vehicles available in the USA. [14]

Figure 5: Electric vehicle charging stations. (a) in the USA [10], (b) in Greece [12].

and restricted areas. Having the appropriate support from the automotive industries and
worldwide governments, the electric vehicle can gain its place in the future market of
automobile.
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EnekTpuyeckn MoTop 6a3mpaH Ha BUCOKOTEMMNepaTypHH
CBPBLXNPOBOAUMM MaTepuanm

Enena Hasvposa, Cepren AHrenos

Methods for obtaining of wires and tapes from high temperature superconducting ceramic
materials are considered. Oxide-powder-in- tube method used for preparation of tapes is discussed. Short
parts of tape are able to carry critical current 600-700 Alcm? at 77 K and zero magnetic field. Controlling the
technology for preparation of wires and tapes gives possibility for different applications of superconductivity
in transmission lines, electrical machines, generators, transformers and others. Electric motors based on
superconductivity like hysteresis, reluctance and trapped field motors and possibility of their application in
cars construction are discussed.

Key words: HTS materials, First and Second Generation Tapes, HTS motors, electric car

BbBEOEHUE

OTKkpMBaHETO Ha CBPBLXNPOBOAMMOCT B KepamuyHute okcuaun La-Ba-Cu-O ot
BeaoHopac n Mionep npes3 1986 r. [2] nocTaBn Ha4anoTo Ha HOBa epa B M3cneaBaHuaTa Ha
CBPBXNPOBOANMOCTTa U CBPBbXNPOBOAUMUTE MaTepuanu. Meceum no-KkbCHO, 3aMEHSANKK
La-atom ¢ Y (utpun), MN.Yy otkpu cepbxnposogmmata cuctema Y-Ba-Ca-O (YBCO) c
KpUTMYHa TemnepaTtypa Ha npexoa B CBPpbXnpoBoaMMo cbetosiHue Tc=92 K [4]. ToBa 6e
ronsim npobue — 3a NbPBU MbT CBPBLXMNPOBOAMMOCTTA MOXelle aa 6bae HabniogasaHa um
nscnefBaHa, KaTo 3a OxNnaXgaHe Ha maTepuana ce u3nons3sa TeyeH asoT. TOM € MHOro
MNO-€BTMH OT M3MON3BaHNA 4O TO3M MOMEHT — TEeYEH Xenun (NUTbp TEYEH Xenuin cTpysa
20-25 nB, a TeyeH a3oT — 0.50 - 0.60 nB.) M M3ncKkBa NO-NPOCTO EKCNepuUMeHTaNHoO
obopyasaHe npu nscnensaHuaTa. HoBoTo OTKpUTME NOCTaBU HOBW 3arafku npes yyeHuTe.
B TeopeTuyeH nnaH ToBa € BLMPOCHLT 3a MEXaHn3Ma Ha cOBOsIBaHe Ha HocuTenute. Town
04YEBNOHO HE € KNacu4YecKoTO eNneKkTPoH-(POHOHHO B3aMMOOENCTBME, KOETO MOXE Aa Aane
makcumanHo Tc okono 30 K. Nonemute Hagexam 3a 6GbP30 MPaAKTUYECKO MNPUITOXKEHME
CbLLO CpeLlyHaxa TPYAHOCTM — Kak OT Te3n KepaMnyHu MaTepuanu ga ce HanpaesaT kabenu
N NEHTN, HeOBXO0ANMM B efneKTpoTeXHMYecKaTa UHAYCTpUSA. MNMpoabMKNUTENHUTE YCUNNA Ha
nscrnegosaTtenuTe U nHxxeHepute ot 1986 r. 4O cera goBegoxa OO0 HAKOMKO NPaKTUYeCcKu
peLLeHns.

B Tasn paboTta wWe pasrnegame OCHOBHUTE MeTOAM 3a NMoslydaBaHe Ha NPOBOAHULIN
OT BMCOKOTEMMEpPAaTYypHU cBpbXnpoBoanmmn matepmanu (BTCl-maTtepuann). e ob6cbanm
Bb3MOXXHOCTUTE 3a MPUMNOXEHNETO UM MPU KOHCTPYKLUUUTE Ha eNeKTpUYeckn aBuratenu u
reHepaTopu.

CBPBXMNMPOBOAUMMU NNEHTU OT NMBPBO U BTOPO NMNOKOJNIEHUE

Mony4yaBaHeETO Ha CBPBLXMPOBOAMMW XULUM W NEHTU OT MbpPBO MOKOSMEHME e
0a3npaHo Ha TexHonorusita ,,okMceH npax B Tpvba” (OPT — oxide powder in tube). Kato
N3XOOAWM MPOAYKTM Ce W3NON3BaT OKUCKM W KapboHaTM Ha MeTanute dopmMupaLn
cbeanHeHuneTo Bi(Pb)-Sr-Ca-Cu-O (BSCCO) unn YBCO. Onpenendar ce konuyecTtearta 3a
nocTuraHe Ha HeobxoaumaTa ctexmomeTpus. [NpaxoBeTe ce cmecBaT M XOMOreHu3umpar.
CwmecTa ce nognara Ha npoabikuTenHa TepmmyHa obpaboTka B kmcnopogHa atmocdepa,
npu KOATO Ype3 TBbpaodaseH cuHTe3 ce oopmmpa cBpbXxnpoBogmmarta dasa. 3a ga ce
Aaje Bb3MOXHOCT Ha W3XOOHUTE MNPOAYKTM [a pearupar Mno-NbfHO, MNpoLechT e
CbNPOBOAEH C MEXAMHHM CMWUMAHUA U MocnegsaliyM CUHTE3M C MNaBHO HapacTBaHe Ha
Temnepartyparta. lMpeon nocnegHust CMHTE3 Ce MPecoBa KOHTPOSIHA TabrneTka, KOSTo ce
n3nuMya 3aedHo C ocTaHanusa npax. Ts ce M3nons3ea 3a uscrnefBaHe Ha 3aBMCUMOCTTA Ha
CbMNPOTUBMNEHMETO OT Temrnepatypata W onpegensHe Ha Tc. PeHTreHOCTPYKTYypHUAT
aHanu3 ycTaHoBsiBa fanu e hopmupaHa CBpbxnpoBoaMmaTta asa, KakTo U KakBO €
KMCNOPOAHOTO CbAbpXaHue B Hesi. AKO (hasaTa e CMHTe3MpaHa U nokas3Ba CbOTBETHaTa

11
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KpUTUYHa TemnepaTypa, NpaxbT ce cMuna u ce Hacunea B cpebbpHa Tpbba. Cneymantm
ycunua ce nonaraT 3a HEroBoTo ynnbTHABaHe B Tpbbarta. OT Taka dopmupaHaTta
3arotoBka ce um3ternd (MnuM ekcTpyaupa) Xuua, KoATo ce BanuoBa A0 NOCTUraHe Ha
onpeneneHa febenvHa. lNonyyeHaTa NeHTa ce Hyxgae OT HOB CUMHTE3 MNpu BUCOKa
TemnepaTypa B KncnopogHa atmocgepa. CpebbpHata obBMBKa nponycka kucnopoga, Ho
He Mo3BONsiBAa MHOrO BMCOKM TeMMepaTypu Ha CUHTE3, 3al0TO TOBa LWe aoBede Ao
pastonaBaHe Ha cpebpoTo (Tronewe =960°C). Mo Tasm npuumHa no OPT meToga ce
N3roTBAT NeHTU GasupaHn Ha cepbxnpoBoaumaTa cuctema Bi(Pb)-Sr-Ca-Cu-O, umato
MakcMmanHa temnepatypa Ha cuHte3d e 870°C [16]. lMo-KbCHO ce yCTaHOBW, 4e Tasmu
cucrtema e no-CUITHO aHu3oTponHa B cpaBHeHve ¢ YBCO v ¢ NO-HUCKM CTOWMHOCTU Ha
KPUTUYHUAT TOK M NoneTo Ha HeobpaTumocT. lNocnegHoTo onpefensa rpadHvuaTa cnej
NpeMMHaBaHETO, Ha KOATO 3ano4yBa npouec Ha “pa3MekBaHe” Ha oriykcomaHaTta pelleTka,
CBbp3aH C nosieata Ha 3arybu. lNMNoneTto Ha HeobpaTumMocT Ha Bi-cuctemata e ¢ eguH
daktop 100 no-Hucko oT ToBa Ha YBCO cuctemara. ChliectseH npobnem npeq neHtute
OT MbPBO MNOKOMEHNE Ce OKas3BaT Taka HapedeHuTe ,crnabu Bpb3ku”. CBpbxnpoBoasdLlaTa
CbpLEBUHA € MONMKPUCTAnHa, a enekTpuyeckuTe Bpb3KN Mexay OTAENHUTE KpucTanu ce
abmkat Ha cnabu [hkosedCcoHoBU Bpb3kM Mexay Tax. KpuTuyHMAT TOK cnaga Ha
NOpsiAbLM, KOraTo brbfbT HA Pa3opUEHTaUMS MeXAY KpucTanute pacte HagMuMHaBamkm 5-
7° [5]. Han-ycnelwHoTO pelueHne Ha To3u Npobriem € HaHacsiHe Ha CUMHO TeKCTypupaHu
TbHKM CroeBe Unu m3pacTtBaHe Ha no-gebenu crioesBe OT CTONUIIKA BbPXY MOAXOOALLU
noanoxkn [10]. TekctypupaHa moxe aa 6bae n camaTta nNoanoxka kato 6bae noanoxeHa
Ha cneumanHa obpaboTka (RABITS — Rolling Assisted Biaxially Textured Substrate). Taau
noes e B OCHoBaTa Ha MnoflyYaBaHETO Ha CBPBbXMNPOBOAMMU FIEHTU OT BTOPO MOKOSIEHME.
Bbpxy metanHa nognoxka ot Ni wnu HeroBn cnnasm (¢ W, Cr, Mo) ce otnarar
TeKCTypupaHu bydepHn cnoese: UTpneBo ctabunuampaH umpkoHmeB asyokuc (Y:ZrO,),
uepues asyokuc (CeO;), marHeaunes okuc (MgO), Re,O3 (Re=La, Pr, Eu, Gd, Tb, Ho, Lu) n
apyrm. ToBa ctaBa C MeToguka KOMOWHMpawa oTnaraHe 4pe3 M3napeHne u MOHHAa
nMnnaHtTauna wussectHa kato lon Beam Assisted Deposition. bydepHute cnoese
cnomaraT 3a OCbLLEeCTBABAHE Ha NMNaBeH nNpexoq OT KybunyHaTta KpuctanHa peweTka Ha Ni
( ¢ napameTbp a=3.5168 A) kbM opTOopoMBUYHaTa KpucTanHata cTpykTypa Ha YBCO (c
napameTpu Ha ocHosaTa a=3.821 A n b=3.8877 A). Te npenstctBat audysuata Ha meTarn
OT noAnoXkara KbM CBPBLXMPOBOAALLUNA CNOKW, KOETO ©OuM BROWMMAO MAW paspyLunsio
cBpbXnpoBoanMMOCTTa. BHumaTenHuatr nopgbop Ha Oydepa BknouBa WM NOOAXOASL,
KoeuumeHT Ha TepMUYHO paswmnpeHune ¢ To3m Ha YBCO cnos (MpumepHo: koedmumneHTa
Ha TEPMUYHO paslwmpeHue Ha Y:ZrO;, e 10.65.10°/°C, a To3n Ha YBCO — 11+13.10%/°C).
ToBa TpsAbBa Oa npenoTBpaTy nosiBata Ha MyKHATUHWU B CBPBbXMNPOBOAMMUS CrOW Mpu
TepmouumknmpaHe. lNogxoaswmTte OydepHuM cnoeBe OnaronpuaTcTBaT TEKCTYPUPAHOTO
nspacteaHe Ha YBCO — cBpbxnpoBoasiLy Cnon, KOUTO Moxe aa 6bae HaHeceH NPUMEPHO
ype3 nasepHa abnauua. lNMogobHa neHTa ¢ AbMWKMHA 1 METbp UMa KPUTUYEH TOK OT
nopsabka Ha 0.15 MA/cm? npu 75 K [7]. [JocTuraHeTo Ha TakmBa TOKOBE B JIEHTUTE €
HeobxoauMMo, 3a Aa ce NOCTUrHE XXenaHaTa MKOHOMUYecka edPeKTUBHOCT.

B NHcTuTyTa no pmsmka Ha TBLPAOTO Tano npy BAH ca nonyyenu n unscnensaHu
CBPBXMNPOBOAUMMN fIEHTU OT NbPBO MOKoNeHne cbe cbpueBnHa oT Bi(Te)-Sr-Ca-Cu-0O [14,
15] n Y(Ca)-Ba-Cu-O £9,18]. B kbcm obpasum 3a Bi-6asvpaHute neHtn e nocrturHar
KpuTUdeH Tok 420 A/cm?, a B Y-6asupanute 600-700 A/cm? B HyneBo MarHUTHO norne u
npyn Temnepartypa 77 K. MscneaBaHo € BNUAHMETO Ha CybGCTUTyUMMTE, KOUTO MoraTt Ada
ynecHaT ¢opMupaHeTO Ha cBpbXxnpoBoagumata dasa (Te cnomara opmMuMpaHeTo Ha
BUCOKOoTeMnepartypHata 2223 d¢as3a B Bi-6asnpaHoTo cbeanHeHue), ga nosuwat
KOHUeHTpaumsaTa Ha Hocutenute (Ca B YBCO cucrtemata), pa nopobpsat
NPOMEHINBOTOKOBUTE XapaKTEPUCTUKM Ha neHTaTa (no-crnaba 4ecToTHa 3aBMCUMOCT) M
Aa gonpuHecaT 4vpe3 audysms KbM cpebbpHaTa obBMBKa 3a nogobpsiBaHe Ha HenHata
MEeXaHW4Ha 3gpaBuHa. 3a pearnHu NpakTU4eCcKn NPUNoXeHus € HeobXxoauMo KPUTUYHUAT
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TOK Ha neHTUTe ga 6bae noBuweH cC owe 1-2 nopsabka U Te3n CTOMHOCTM Oa He ce
BNUAAT OT COOCTBEHOTO MAarHMTHO TMOfie Ha TOKa, KOWTO JIEHTUTE  HOCAT.
CBpbXnNpoBOAHMUNTE NPEeHacAT MNoCTOsiHEH TOK 6e3 3arybu, HO B YyCroBudATa Ha
NPOMEHNNBMA MArHUTHO MOMe WunM TOK reHepupart 3arybu, kouto TpsbBa ga wmat
MUHMManHuM ctonHoctn (~0.5 MW/cm3), 3aW0TO ce nosiyyaBaT nNpu eaHo TBbpAEe HUCKO
TemnepaTypHO paBHuLLe — npumepHo 77 K.

OblWN XAPAKTEPUCTUKM HA EJNEKTPUYECKWUTE OBWUIATEINX (EQN)
U3rPAOEHU C BTCMN-MATEPUAIUN

HesaBncumo, Yye enekTpogsuratennte umat CTOroguliHa UCTOPUS, Te NpPaKkTUYeCcKu
HE ca MPOMEHEHM CblLUECTBEHO 3a ToBa BpemMe — noBuweH e KIO, HamaneHu ca
pasMmepute, CTaHanu ca no-HagexaHW W 3a Manku MOLHOCTM Cce MosiBMxa
nMesoenekTpudeckn BapuaHTu. Ho 3a enekrpogsuratenute ¢ ronsmMa MOLHOCT, HewlaTa
OCTaBaT KakTo M npeam CTO roAguHM.

EovH pesonoumoHeH nogxod B Tasn obnacT npeacTaBnsBa BbBeXOAAaHETO Ha
CBPBXNPOBOANMMOCTTA W CBPBbXMNPOBOAMMWUTE MaTepuann npu paspaboTBaHe Ha
enekTpogsuratenute. Npyn n3nons3BaHeTo Ha CBPBLXMPOBOAMMA XULA 32 HaMOTKUTE Ha
Bb36yxaalaTa 606uHa, 3arybute B Hest (I°R) npakTMyecku ce envMUHMpAT Tbil KaTo
cbnpoTuBneHneTo Ha HasmBkuTe R=0. Cb3gaBaHOTO MarHUTHO Mone B cTatopa HAMa Aa
Obae orpaHMyaBaHO OT hpepomMarHuTHa CbpuUEeBUMHA, KOATO B HOBUSA BapwaHT HAMa na
npucbcTBa mM3o0wo. CTOMHOCTUTE Ha MAarHUTHOTO MNofe moraT ga ObAaaT 3Ha4YUTEnHoO
NOBULLEHW, BbJIHOBaTa PYHKUMA Ha NITbTHOCTTA HA MarHUTHUS NOTOK — CUHycoudarnHa, a
XuctepesncHuTe 3arybm BbB  (pepoMarHuTtHaTa CbpueBMHA We  OTCbCTBar.
CWHXPOTPOHHMTE MAaLUMHW CbC CBPBbXMPOBOAUMA Bb3Oyxaalla HamoTka umaT cregHuTe
npenmywiectsa [8,11,12]:

-NO0-BMCOKA MOLLHOCT B CPaBHEHME C Knacu4yeckute

-no-marka maca

-noBuWaBaHe Ha edekTMBHOCTTa Hag 99% upe3 HamansiBaHe Ha 3arybute cC
noseye oT 50% B cpaBHEHNE C KOHBEHLMOHANMHMUTE MaLLVHN

-BUCOKA €e(EeKTMBHOCT MNpW BCHAKaKBWM HatoBapBaHuUsa — nog 5% OT MbIHOTO
HaToBapBaHe

-HUCBK LLYM

-npeBb3xofHa npexogHa ctabunHocT

-HUCKO peaKkTUBHO CbMNPOTUBIIEHME

-MO-HMUCKA CTOMHOCT Ha XXU3HEHNSA LUKBI

-MOHWXEHU KanuTanHu pasxoau

-no-Marsku pasxoau 3a nogapbxka

Tean npegumcTBa pasbupa ce 6axa otyeTeHn u B Hadanoto Ha 90-Te roanHU Ha
MUHanNMA BeK cnej Cb3gaBaHETO Ha MbpBUTE NPOBOOHMUM OT BUCOKOTEMMNEpaTypHUTE
CBPBXNPOBOANMM MaTepuanu 3anoyHa pas3paboTBaHETO Ha eNekTPOMOTOPK 3a NOCTOAHEH
TOK. C yCbBBbPLUIEHCTBAHETO HA NPOBOAHMUUTE U MOsiBaTa Ha BTOPOTO MOKOSIEHME NEHTU
ce pasBvMBaT W uM3cnegBaHWsATa Ha MPOMEHMMBOTOKOBUTE enektpomoTopu. Lle
pasrnegamMe HSKOM OT OCHOBHWTE BWOOBE TakumBa YCTpPOMCTBA W MO-CneuuanHo:
XUCTEPE3NCEH EeNeKTPOMOTOP, CUMHXPOHEH €NeKTPOMOTOpP CbC 3axBaHaTto Mone,
mMarHutocbenpoTusuteneH (reluctance) enekrpomoTop [1].

XUCTEPEINUCHUAT €ENeKTPOMOTOP MMa MHOro npocTa KOHCTpyKuusa. Ton aasa
cTabuneH BBLPTAL, MOMEHT LOPU MPU HUCKU CKOPOCTU N ocurypsasa Aobpu ctapTupawim
ycnoBus. [MpoToTMnbT NpuTexaBa cTatop HaBUT OT MeaeH nposoaHuk n YBCO poTtop.
LnnuHapuyHnaT potop ce noMecTBa B cTaTtopa, YMATO MarHUTHO nosne mHayumpa TOK B
CBPBbXNPOBOAHWKA,  AaBaly, HavarneH MOMEHT  Ha HaMarHUTeHns poTop.
CepbxnpoBogHMUMTE Cca OcCOBEeHO noaxodsdwm 3a To3M Tun  ABuraTenu, 3alloTo
npuTEeXaBaT XUCTepe3nc MNpu HamarHuTBaHe. 3axBaHATUAT MarHMTeH NoTok obaye He
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MOXe Ada ce ABWXKM cBODBOAHO B MaTepuana, KoeTo Cb3faBa rofnisdM BbpTsL, MOMEHT Ha
poTopa. [Noaxoasu, An3anH Ha poTopa MOXe Aa yBenuyn naxogHarta MoLHOCT. Hanpumep
pPOTOPBLT MOXE Aa € U3rpageH OT TbHKOCTEHHA Tpbba CbC CBPBbXNPOBOAMMO MOKPUTUE, a
TpbbaTa MoOXe Oa e nsrpageHa oT HagMbXHU CErMEeHTU, 3a Ja Ce Hamanu KONM4ecTBOTO
Ha CBPBLXMPOBOAUMMUS MaTepuarn. Tbil KaTo BLPTALWMAT MOMEHT € NponopLMOHaneH Ha
AnameTbpa Ha poTopa Ha TpeTa CTerneH, Mo TO3U Ha4YMH MOXe [a Ce KOHCTpyupa Nnek, HO C
MOLLEH €NEKTPOMOTOP.

MarHuTtopesuctneeHnat (reluctance) enekrpomMoTop ce OCHOBaBa Ha OpUEHTauus
Ha depuTHUTE MaTepuanu B MarHMTHO none. >XeneseH poTop C noaxogsiia dopma
(n3gbIMKEH NO egHaTa OC — U3BECTHA KaTo OC Ha Marnko CbMpOTUBIIEHNE) Ce CTpeMu Aa ce
OpMEHTMpPA BbB BbPTALLOTO Nofe Ha ctatopa. BupTawmar MOMEHT ce peanuaupa no octa
Ha MarnkoTo cbnpoTuBneHue. [lepneHOMKynsapHO Ha Hes € pasnofioXeHa ocTa Ha
ronsiMOTO CbMPOTMBIIEHWE HapuyaHa oule KBagpaTypHa oc. MarHUTHUAT noTOoK
npecuvyanmkm OCTa Ha MankoTo CbMPOTMBIIEHWE CpeLla XernesHus poTop, KOMTO uma
BMCOKA MarHMTHa Bb3NpPUEMYMBOCT, a Npecuyanku KBagpaTypHata OC cpella Bb3gyllHa
npasHUHa C ronsiMo cbnpoTusrieHue. KaTto ce nanonseaT naeanHua agnamarHeTmsbMm Ha
CBPBXMNPOBOAHULMTE, CbNPOTUBNEHNETO NO KBagpaTypHaTta 0C MOXe Aa Obae noBULIEHO
MakcumarnHo. Ha npaktuka CBpbXMPOBOAHMKA LLe OrpaHnyu HanbIIHO NPpeMUHaBaHeTo Ha
MarHMTHMS MOTOK Npe3 KBagpaTypHata OC W LWe MOBULIM OpUeHTMpallaTa cuna wu
MOLLHOCTTa Ha enektpomMoTtopa. [poToTun Ha TakbB MOTOp cbC YBCO cBpBbXMPOBOAHUK
pasaw, 20 kW mowHoct e peanusmpad oT Oswald Elektromotoren GmbH, Germany.
MpepBaputenHute pesyntatu nokaseat 50% nokayBaHe Ha wu3xogHaTa MOLLHOCT
[19,20,23].

MowHoCTTa U eeKTMBHOCTTa Ha eriekTPOMOTOpUTE MOXe [a ce MOBULLIM akKo
nMame U3TOYHMLM Ha MarHMTHO MNoJie KakTo B cTatopa, Taka U B poTopa. ToBa ce nocTtura
ype3 BrpaxgaHe B poTopa Ha MNOCTOSHEH WNW eriekTpoMarHuT. KoHBeHuMOoHanHuTe
enekTpomarHuTM Morat ga pgagat noneta orpaHmyeHn rpyéo go 1.5 T. Cwe
BMCOKOTEMMEepaTypHUTE CBPBbXNPOBOAMMU MaTtepuanu ToBa none Moxe ga JOCTUrHe 2-3
T npu as3oTHM Temnepatypu. Oxnaxganku CBPBLXMPOBOAHWMKA nog Tc M npunaranku
MarHMTHO none Moxe Aa “3aMpb3vMM “ MarHUTEH NOTOK B CBPBbXMPOBOAHUKA, KOUTO OCTaBa
N crnep u3Kn4YBaHe Ha BBLHLWHOTO none. MaTepuana cbC 3axBaHaTUS MarHUTEH MOTOK
MOXe fga 6bae M3non3BaH KaTo MPOMEHNIMBOTOKOB MarHUT. [MpoToTMn Ha MOTOP OT TO3Mn
BU Olle He e peanuaupaH, HO MOAESHUTE NpecMsATaHus MnokasBaT YyBeNUYeHue Ha
mMoLgHocTTa Ao 10 nbTu.

Tpsbea pa oTbenexuvm, 4Ye MPUCHLCTBMETO [JOPUM HaA BUCOKOTEMMNEepaTypHU
CBPBXMNPOBOAUMU MaTepmanu B efieKTpoasuraTennte Hanara n NpucbCTBME Ha KPUOreHHa
cuctema 3a oxnaxgaHe. Ta Moxe fga Obae peanuaupaHa Mo PasinYyHU  HaYUHW.
OxnaxgaHeTo 4pes3 notansdgHe BbB BaHa C KPMOreHHa TEYHOCT € HaW-NpoCTUAT crnocob.
Ton ocurypsiBa ronsima oxnaxpgalia MOLHOCT U € MOAXOAslUl 3a maTepuann C HucKa
cneunduyHa TOMMIMHA UMM ako CbLUECTBYBa PUCK OT €NEKTPO-TeEPMUYHA HECTaBMIHOCT,
TbM KaTo TeYyHoCTTa LWe oTBede TonnuHarta. [lpy TO3M MeTond TemnepaTypata e
orpaHuMyeHa OKoro TemrnepartypaTa Ha KUNeHe Ha M3nonsBaHaTa KpUOoreHHa TEYHOCT.

3aTBOPEHUAT UMKBST HA OXfaxgaHe M3rnonsBa KPpMOreHHa TeYHOCT 3a Aa oxnagu
obpaseua B Kamepara, a nocrne oxnaxga KpuoreHHust ponyma ot M3TOYHMKA NOMECTEH BbH
OT KamepaTta. AKO TemnepaTtypaTa Ha TeYHOCTTa B KamepaTa € MoBULLEeHa unv Jopu
4YaCTMYHO M3MapeHa T Ce Bpblla B M3TOYHMKA M Ype3 NOoAXOAsLL LUMKbIT Ce oxnaxaa no
Heobxogumata Temnepatypa. To3M MeTo4 uMMa rondama oxfnaxgawa MOLLHOCT,
edektnBHoCcT ~30% n mMoxe ga obe3dneyun pasnuyHu paboTHuM TemnepaTtypu, NPUMEpPHO
ype3 BapupaHe Ha HansraHeTo Ha napute. M3nckeat ce obaye 3HaAYUTENHU pasxoan 3a
noaapbXKa.

OxnaxgaHeTo 4Ype3 npeHacsiHe Ha CTy[ Ce U3BbpLUBa Ype3 OUPEKTEH KOHTAKT Ha
mMaTepuana CcbC cTygeHa rnaBa. MeTtoabT MOXe [a OCUrypu OXnaxgaHe B LUMPOK
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VAAVN

nHTepBan ot Temnepatypu. lNogobeH moweH oxnaguten ot Tuna Gifford-McMahon
cbllecTByBa Ha nasapa. Heobxogumn ca oGaye AOMBLIHUTENHM KOMMOHEHTU KbM

Kpnooxnagutend

cucremarta.

(komnpecop),

KOUTO YyBeJlin4aBaTt TerroTo, obema wu YCINOXHABAT

B Tabnuua 1 ca npeactaBeHM MO-U3BECTHUTE MPOTOTUMN Ha E€NeKTPOMOTOpMU
CbAbpXaLln BUCOKOTEMMNEPATYPHN CBPBbXMPOBOAMMN MaTepuanu cb3gageHu B pasnnyHu
AbpXxXasu no ceeTta [21, 22, 24].

Tabnuua 1
CrpaHnal/ MowHocT NoauHa | Tun MapameTpu BTCH
¢upma maTtepuan
CAL 1.5 kW(2 k.c) 1993 CuHXpoHeH | 2 nontoceH BSCCO -
3600 06/MuH 606uHa
CALY 3.7 KW(5 k.C) 1993 CUWHXpOHEH | 4 nontoceH BSCCO -
1800 06/MuH 6obuHa
CALY 92 kW(125 k.c) | 1995 CWHXpOHEH | 4 nontoceH Bi-2223/Ag
1800 06/MuH 6obuHa
CAL 735 2000 CuvHXpoHeH | 4 nontoceH BSCCO -
kW(1000k.c) 1800 06/muH neHTa
CALY 3.7 2001 CWHXpOHEH | 4 nontoceH BSCCO -
MW(5000k.c) 1800 o6/MnH xuua
CALY 5 MW(6500k.c) | 2003 CWHXpOHEH | 6 nontoceH BSCCO -
230 06/mMuH neHTa
repmanus/ 400 kW 2001 CWHXpOHEH | 4 nontoceH Bi-223/Ag-
Simens (550k.c.) 1800 06/MnH neHrta
repmanus/ 4 MW (5500 k.c) | 2005 CUWHXpOHEH | 2 nontoceH Bi-2223
Simens 3600 o6/MuH neHTta
Nepmanunsa/Os | 20 KW 2003- AC YBCO
wald El-Tech 2011
Kopes 73.5 kW 2002 CuHXpoHeH | 4 nontoceH Bi-2223
(100k.c) 1800 06/MyH neHTa
AnoHns 3.1 kW (4 k.c) 2005 CwuHxpoHeH | 8 nontoceH GdBCO -
/Sumitomo 720 06/MuH obemeH
Pycua/Cunbane | 200 kW 2007- AC YBCO
KTPOMOTOP 2011
®duHnaHams 1.5 kW (2 k.c.) 2005 CwuHxpoHeH | 4 nontoceH Bi-2223/Ag
1500 o6/MnH 606uHa
CneumanHo BHMMaHMe 3acnyxaBa W BbBNPOCLT 3a W3MNOM3BaHe Ha

erieKTPOMOTOPUTE CbC CBPBLXNPOBOAALLM eNeMeHTn B enektpomobunute. Peguua dovpmu
paboTAaT No TO3N BLNPOC M Cb3gaBaT yCNeLHN NpoTOTUNN.

Pyckata komnaHus "CunbanektpomoTtop"-rp. ToMck pa3paboTtn n ekcnepumMmeHTmnpa
enektpogsurates, npoektupaH ¢ BTCIl1-maTepuann ¢ HaHonokputua. NpomnssoauTen Ha
CBPBbXMNPOBOOHMUUTE € ObliepHa dovpma Ha amepukaHckaTa Royal Philips Electronics
[24]. TectoBeTe Ha nony4vyeHute obpasunm WM MNOArOTBEH MNPOTOTMM HA ACUHXPOHEH
enekTpogsuraTesl ca 3aBbplleHM npe3 M. MapT T.[. OT pyckaTta KOMNaHus
"CnbanektpomMoTop", B CbTPYAHNYECTBO CbC crneumanuctn oT PAH. OvakBa ce 0o kpas Ha
2011 r. ga 6bae NpounsBeneH NbPBUAT aCUHXPOHEH enekTpoABuraTen Ha NPOMEHNB TOK
C M3MON3BaHETO Ha BMCOKOTEMMEPaTYypHU CBPbMNPOBOAHULUM, C MOLLHOCT He Mno-Marnka oT
200 KW. YHukanHocTTa Ha u3genueTo ce 3akriovaBa B HErOBUTE eNekTpudeckn n ob6emMHu
XapakTepUCTMKKX, MO3BOMSBALLM Aa Ce W3MNOoN3BaT TaKkMBa enekTpuyeckn MalluHU B
NHOYCTPUATA, KbOEeTO rabaputnute ca KpUTUYEH nokasaTen.
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Komnanunata Sumitomo Electric Industries Ltd paspabotu nbpBuaT B cBeTa
aBToMOOUN C enekTpogBuraten Ha cBpbxnpoBogHuum (HTS-motors). Hewo noseue,
nnaHoBeTe ca 3a CepurnHO MPOU3BOACTBO HA enekTpomModbunu C TakuBa asuratenun. 3a
OCHOBa Ha opuruHanHusa enektpomobun e B3eT mogena Ha Toyota Crown Comfort.
Cneuynanuctute Ha Sumitomo Ha MSACTOTO Ha ABurateniai C BbTPELHO ropeHe ca
NOCTaBWN €MNEeKTPOMOTOP — B Hallata TePMMHOMOrMA ca KoHBepcupanu aBTomobuna B
enekTtpomobun. EnektpoaBuratendar e wu3rpageH Ha 6Gasata Ha BTCIll-matepnann —
BSCCO BapuaHT. CrneunarnHa cuctemMa ¢ TedeH a3oT ro oxrnaxga 4o temnepartypa MUHYC
196°C. MowHoCTTa Ha TO3M KOMMAaKTEH enekTpoMoTop npeactaensea 365 KW.
HamoTkuTe nputexaBaT HyNneBO CbMPOTMBIIEHME, Taka 4Ye B CbpueBMHATa Ha poTopa
HAMa 3arybM W HarpsiBaHe, KakTO B KIlaCU4ecKuTe enekTpuyeckn MawmHu. 3a
aBTOMOOUNHaATa WHOYCTPUS TO3W eneKkTpoaBuraTen peanHo no3BOMfsiBa UKOHOMWUSA Ha
enekTpoeHeprmusi. OT Sumitomo TBbpPAAT, Ye «cBpbXxnpoBoswara» Toyota Crown moxe
aa nammHe ¢ 10% no-ronsiMo pascTosiHMe C €4HO 3apexaaHe, OT aBTOMOOMN ABwxKeL, ce
MO CbLOTO Tpace C OBWUKHOBEH €ENEeKTpU4ECKM MOTOP M CbC Cbliusa akymynatop. B
HeganeyHo 6baewe (okono 2013r.) komnaHuvaTa nnaHvpa Ada wu3Bege Ha nasapa
«CBPBXMNPOBOAALLMSA» enekTpoMmobun. Enektpogsurateny oT TO3M TUN LWe Ce NOCTaBAT U
Ha aBTOGYCU N KaMNOHWK [24].

3AKITKOYEHUE

BbB Bpb3ka C MPUNOXEHMETO Ha BUCOKOTEMMEpPATypHUTE MPOBOAHULM B
enekTpoTexHn4yeckaTta UHOYCTpUS U MO CneumnanHo B enekTpoasuratenute kato 6asoB
arperart Ha enekTtpomobuna, moraT fa ce HanpaBAT criegHMTe OCHOBHM U3BOAaA:

- MN3cnegBaHuaTa nokasBaT 3HAYUTENHO NPEeaMMCTBO Ha ernekTpoasuraTenure
0asupaHn Ha BTCIll-maTepmanu cnpsimo KnacuM4eckuTe, HO 3a MacoOBO MNPUINOXEHNE B
enekTpomoounuTe n/mnmn xmbpuguTe e oLle paHo Aa ce roBopu;

- CblLeCcTBEHO NpeanMCTBO MMa Npu ABUraTtennte ¢ MOWHOCT no-ronsama ot 1 MW,
KOETO MM npaBu U3KITHOUYMTENHO NONe3Hn 3a kopabu, nogBogHMUM 1 Op.

- B bbnrapus nma noTteHuman 3a paspaboTBaHe Ha NMPOTOTMMN Ha E€NeKTPOMOTOpP
6as3npaH Ha BTCIl1-maTtepuanu;

B 3akniouyeHne Ouxme MOrMM Oa Kaxem, 4e MNepcnektneute npea
enektpogsuratenute  6asmpaHn  Ha  CBPbXMpPOBOAMMOCTTAa UM 0CobeHo  Ha
BMCOKOTEMMEpPATYPHUTE CBPBbXMPOBOAMMM MaTepuanu ca ronemu. B cBeTOBHUTE Hay4HU
N TEXHOMNOIMMYHW LEHTPOBE BCE MoBeye ce 3aabnbodaBa paboTata no wm3cnegBaHe,
NPOEKTUpaHe M ONTUMU3MPAHE Ha Te3n MOTOpUM C Ornea TAXHOTO BHeapsiBaHe W
NHTEeH3nBHa ynotpeba B HeganeyHo 6baelle.
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KOHBepCMﬂTa — B nocrieaoBatTesiHN TeXHOJTIONrMYHU CTBINKU

KpbcTio Mopes, Cepren AHrenos

Conversion is a combination of all works and activities required new technical and programmes
resources, installations and suite parts, units and structures that determine and carry out reconstruction of
the car engine in a 100% electric (electric car). This report shows the sequence of technological convert
a car engine, based on several models in electric cars. The technological approach is summarized as a
single methodological approach for the future industrial applications for the conversion of different models of
classic cars to electric.

Key words: electric vehicle, conversion, electric motor, battery,

1. BbBEAEHUE

EnektpomobunHaTta nHOycTpus € B OCHOBaTa Ha T.H. ,3eNneHa WHOYCTPUS”, KOATO
obGxBawa ronaAma 4acT OT MalMuHOCTpouTenHata W enekTpogobvBHa WHAOYCTpUS,
BKMo4Bawa B cebe cu npemmyliectseHo BEW (Bb30OHOBAEMU €HEPrumHu U3TOYHULN),
TEKCTUNHATa M KOXapcka MPOMULLNEHOCT, kabenHa m mpexoBa, MHPOPMaUMOHHATA U
TenekomyHukaumoHHa (UKT), oxpaHuTenHa, 6aHkoBa, KapToBa M NU3WHIOBa AEWHOCT,
NHpacTpyKkTypa n nHosaumn. OT gpyra cTpaHa, BaXKHW pakTopu 3a onpeaensawusaT ,HOB
CTapT’ Ha enekTpomobunHata NpOMMULLNEHOCT ca: NOBULLABAHETO Ha LeHaTa Ha ropusaTa
N TEXHNA OrpaHMUYEH pecypc, KakTo 1 NOpaXeHusTa BbpXy OKONnHaTta cpeaa.

[eMoHCTpupaHnuTe YncTn enekrpomobunn Ha astocanoHute B detpont (2010-2011)
n ®pankpypt (2011), onpegenat nocokara Ha pasBuTME B aBTOMOOMMHMS OGusHec —
BCUYKM BOAELWM KOMMAHMM MoKasaxa MOOEenM Ha enekTpoMoOWs, HSAKOM OT KOUTO C
N3KNIYNTENHM XapakTepuctukn. Pegnua obpxasu npeanpuemaT pelmTerniHi CTbIKM 3a
BbBeXaaHe Ha enekTpomobuna.

Hakonko eBponenckM ObpxaBu 3anovHaxa BHeAPSBAHETO Ha enekTpomobunurte
(plug-in — npesapexgawn ce OT enekTpuyeckata Mpexa) W U3rpaxgaHeTo Ha
obwecTBeHaTa WH(pacTpykTtypa 3a npesapexgaHe. OcHoBHaTa npuuvHa €
3aa4bN1004YEHUAT MM aHanNu3 3a ToBa Kak NMo-roneMmnaT Opon enekTpoMobunn ce oTpassisa
Ha eHeprmnHus 6GanaHc Ha cboTBeTHaTa AbpxaBa. B To3M aHanmM3 ce Bwxkaa, 4de
MbpBUYHATaA eHeprus npu usnonssaHe Ha OBl e noBeye oT Tasn, Heobxogmma 3a
3axpaHBaHe Ha enekTpoMobunuTe 3a M3MMHABAHE Ha €OHO U CbWO pPa3CTOsIHME.
OTHOLWIEHMETO MeXay KpamHOTO M MbPBUYHOTO eHeprunHo noTpebnenune (KEMM:MEM)
nokassa eHeprmnHata edektuBHocT U npu OBl 19 e cbCc cTtomHocT 16-29 %, a npwn
enekTpomobunute e mexay 26-43 % cnopepg aHanuau Ha EC.

Bbnrapus He MoXxe ga CTOM HacTpaHa OT CBETOBHUTE TEHAEHUUM B «3ereHarta
MKOHOMMKa», OT €BPONENCKNTE TeHOAEHUNN 3a eHepronoTpedbneHune n T.H. B cTpaHaTa nma
HaTpynaH OnNuUT U YMEHUs 3a PasBUTMETO Ha enekTpomobunHaTa uHZyCTpus. PasnmyHu
NHUUMaTMBK, OUMPMKU, OTAENHU Kn3obpeTtatenun (pernctpupann cme noHe 8 onuta Ha
AEMOHCTpaums 1 pas3BuTME Ha cOOBCTBEHA KOHLIEMNUUS 3a MPON3BOACTBO HA €NeKTpomMoobumn
B CTpaHaTta) ce onuTeBaT Aa cb3gagaT obuwiectBeHa Harnaca, 6usHec mopen w/vnm
BHMMaHMe KbM HOBaTa WHAOyCTpua. bbnrapckata gbpxkaBa efBa B NocrnegHuTe meceum
3anoyHa pfa obpblwa BHUMaHWE Ha enekTpomobunute. bsaxa npoBegeHuM HSKOMKO
nHnumatmem npes 2010-2011 r., BKAOYMTESTHO U C EKCNEPTU OT HyKOMHa.

3a Hac, eguH OT KM4YOBUTE MOMEHTU B Mpexoda KbM «3efieHaTta MKOHOMMUKa», €
OTroBOP®LT Ha BbMpoca: «KakBo ga ce Hanpaswu € YacT oT 3.5 MnH. aBTOMOOUNIM ABMXKELLM
ce no nbTuwarta Ha bbnrapmsa?»

2. NPOIrPAMA 3A KOHBEPCUHA
OTroBop Ha Mo-rope NOCTaBeHMsI BbMNPOC HamMpame YacTU4YHO B T.H. KOHBEpPCUS.
KoHBepcusiTa € CbBKYNMHOCT OT BCUMYKM BUOOBE paboTu M OEeNHOCTU, HEOBXoaAMMUTE HOBM
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TEXHUYECKN W MpOrpamMHM CpeacTtBa, MOHTaXHM M KOMMMEKTOBBLYHW OeTannn, Bb3nu U
KOHCTPYKLNKN, Ype3 KOMTO Ce onpeaens W M3BbpLuBa NPeycTPOMCTBOTO HA aBTOMOOMN C
OBl B 100% enektpomobun (enektpuyeckn 3aaBuxkeBaH asTomobun). B cseeTa
CblUecTByBa OTAaBHa Ta3n CUCTEMA 3@ KOHBEPCUS Ha HanuMyHUTEe asToMOOUNM B
enektpomobunun. 3a koHBepcudaTa uma paspaboteHn yvyebHu nomarana, npoBexnaTt ce
KypcoBe, BKMNIOYMTENHO C BUCOKA KBannurkaunoHHa cTeneH, NnpegocTaBaT ce KOMMSEKTHN
KNTOBE 3a CaMOTO npeobopyaBaHe B pasfiMyHM BapuaHTM Ha nogbop Ha TexXHU4YeckuTe
cpeactBa. KoHBepcusiTa KaTto MNpaKTMYECKO W3NbIHEHWE Ce WU3BbPLUBA JIMYHO OT
cobCTBEHMKa Ha aBToOMObGMNa nnu 4Ypes cneumanmanpaHa dpupma no nopwbyka. pes3 70-te
roguHu cnep nbpearta netponHa kpmusa B CALL ce 3apoau OBUXEHMETO 3a KOHBepcupaHe
Ha aBTOMOOWMN, KOETO Ce M3NbIIHSABALWE OT €HTYCMacTu, U3BbpLUBALLM TEXHONOrM4YHaTa
npomsaHa Ha cobcTBeHuTe cu aBTomobunu. (Cnopen Hac 1-Bu etan Ha KOHBepcuATa).
Mpes 2008 r., B pasrapa Ha cBeToBHaTa PMHAHCOBA Kpu3a, Bb3HUKBA KONEKTUBEH DOPYM
BbB PuHnaHama w [aHusa, nogobeH Ha non3BaHus B ,Yukuneausa”, 3a Aa 3anoyvHe
KOHBepCcUATa Ha manonssaHute astomobunu ¢ Bl B enektpuyeckn. pynata pabotn Ha
NpUHUMNA Ha ,0TBOPEHUS KoL", 3aroXeH OT MHPOPMALVNOHHUTE TEXHONOrMn Kato ,JINHyKC”
Hanpumep (2-py eTan Ha KOHBepcusaTa). 3a Hac, TPeTUSAT eTan Ha KoHBepcusTa
npeacTaBnaABa WNu LWe npeactaBnsiBa BapuaHTa 3a WHAYyCTpManuM3MpaHe Ha Tasu
npouenypa 3a npeobpasyBaHe Ha aBToMobunure.

UmeHHO e KOHeepcusima mbpPcuM nalapHa Huwa 3a 6bp3a peanusayusi Ha
mexHoJIo2UYHUMeEe peweHuUsi 3a KOoHeepcupaHe Ha aemomobun c¢ /MBI e
ennekmpomobun.

[ocera B bbnrapys vma eguvHWYHM M3NbIHEHUS WM TAXHaTa peanu3aumsa He
npeacTaBnaABa TbProBCKM MHTEpeC OO0 TO3M MOMeHT. Ypes peanusauuaTa Ha efHa
Obaella nporpama ce TbpCU OTrOBOPBT HAa BbMpoca - Aanu KOHBEPCUSITA Ha Kracuyecku
aBTOMOOUNM e ce NpeBbpHE B CbBPEMEHHA €KOMorM4yHa U TbpceHa ycryra Ha nasap ¢
npnbnusntenHo 2 000 000 aBTomobunu. 3a cneunanucTute B obnactra He e TpyaHoO Ada
npeBbpHaT ynotpebsiBaH aBTOMOOWMN B TakbB, 3a4BWXKBAH C E€NEKTPUYECKM TOK. Tyk
aHanormata c aBToOMOOBUNHMTE ras3oBu ypeabu e nbfHa — CbOTHOLUEHMETO Mexay
abpuyHMTE N KOHBEpPCUMpaHUTE enekTpoMobunn no nbTuwaTa Ha CTpaHata ga cTaHe
CbLUOTO, KAaKTO MeXAy KONmMTe CbC 3aBOACKa M OONBIHUTENHO MOHTMPaHa rasosa ypenoa.
Cnopen npoyyBaHe oT M.cpeBpyapu T.r. (mobile.bg) Hag 60% oT aHkeTMpaHuTe 6Guxa
MHBECTMpPanu B npepaboTkaTa Ha NMMYHUSA CM aBTOMODBUI 3a ABUXKEHNE C €NEKTPUYECTBO.

CtapTupaHeTo Ha KOHBEpCHaTa nporpama € BbB (PUHAHCOBUTE BBH3MOXHOCTU Ha
OM3HEC CTPYKTypu (Mankm u cpegHu npegnpuatna oT U M3BbH MHOycTpuaneH knbetep
€NeKTpoMoOMnNn) CbBMECTHO B MNAPTHLOPCKM OTHOWEHMS € 6aHkn n  rHaHCOBU
MHCTUTYLUMK, KOETO [aBa OCHOBa 3a HeWHaTa peanus3auus. Pesyntatute oT TakaBa
nporpama Lie OTroBOPSIT Ha BbNPOCUTE:

e Bb3moxxHa nu e KoHBepcusita B brnrapmna?

e KoHBepcusiTa kaTo nasapHa Huwa?

3awo wun3bpaxme KOHBepcusTa Kato nNbpBa CTbMKa KbM enekTpoMobunHaTta
NHOYCTPUA? HAKOM OT NPUYNHUTE 3a TOBA Ca (CUITHUTE CTPaHM Ha KOHBEpCUATa):

1.CepTuduumpann n obopyasaHn aBTomobunm /Hama Heob6Xo4MMOCT OT MU3NUTaHUA
3a 6e3onacHocT/.

2.He wn3ncksa ronam uHaHcoB pecypc — okono 10000 nBe. (PasButneto Ha
TEXHONOrMnTE € A0CTaTbyHO 6bP30, Taka Ye o4YakBaHMUATA 3a HamarnsiBaHe Ha LEeHuUTe Ha
GaTepunTe W KOMMMEKTOBBbYHM [JeTalnnm ca 3a 3HAYMTenHO MNOEBTUMHABAHE —
npegsapuTenHn oueHkn codat mexagy 15-20 % roguwHo). Ha doHa Ha ¢oMHaHCOBOTO
CbCTOSIHUE Ha CpPedHOCTaTUCTUYEeCKMs nona3eaten Ha asToMobun, pasnukata B
CTOMHOCTTa Ha KOHBepcuATa Ha ynotpebsiBaHa Kona M LeHaTta Ha HOB ernekTpomobun ce
BMXKOAT ,NasapHUTe NpeaumcTBa’ Ha KOHBepCUATa.
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3.JaBa BBL3MOXHOCT 3a HabupaHe Ha cepumos3Ha 6as3a [aHHM OT U3NUTaHUA W”
HOBOBbBEOEHNHA, KOUTO LWe ce npunoxaT B cnefsawarta CTbfka — [JoCTaBka Ha
obopyaBaHu KyneTa, KoUTo Lwe 6baaT ¢ MOHTMPAH eOuH UM NOBeYEe enekTpoaBuraTenu.

4.bbp3a Bb3BPbHLLAEMOCT Ha HanpaBeHNTE UHBECTULINN.

5.YHuBepcanHoct Ha T.H. KUT — mMoxe ga ce gemMoHTMpa U MOHTMpa Ha apyr
aBTOMOOMN C MWHMMAnHW pasxoguM — HUCHK PUCK 3a NM3uHroBaTta /kpeguTtupalsarta/
KOoMnaHus.

6.[MpegnoctaBka 3a pasBuTME Ha UWHEpPACTpyKTypaTa OT 3apsgHuM CTaHuuMM B
cTpaHaTa u U3BbH HeA.

Pa3bupa ce KoHBepcusiTa kpue B cebe CM M MHOro HEM3BECTHW, KaTo Hanpumep -
BbMNpPOCUTE CBbLP3aHM C Buaa Ha OatepumTte U TAXHOTO Pa3MOfIOXKEHWE B pPasfUYHUTE
Mapkn asTomobunu. Mpn HoBUTE enekTpoMobuMnM TO3M NOAX0 Ce peLlaBa KOHCTPYKTUBHO
CbC CaMOTO NPOEKTUPaHe Ha LacuTo.

3. TEXHOJIOT'MYHU ETAINU HA KOHBEPCUATA

HesaBucumo B kakbB BapuaHT Ha KOHBEpPCUMSI Ce npwunara, BOAELWO Hadvano 3a
KOHBepcupaHe ocTaBa u3bopa Ha TexHonorMyHa nnaTdopma 3a peanusaumaTa.
HaTpynaHuaT onut B cTpaHaTa 1 YyxbuHa 1 HanpaBeHWTe NPOoyYBaHUS 3a KOHBEPCUS Ha
pasnnYHN aBTOMOGUNMN OPOPMAT crieaHaTa TeXHOMNOorMYHa npoueaypa oT 8 CTbIKU:

1. MbpBa cTbnka. U360p Ha aBTOMOOUI-AO0HOP U KOMMOHEHTMU:

CbaobpxKaHue Ha genHocTTa:

e 1360p Ha aBTOMOOMN CbOOpA3HO LennTe M NpeaHa3Ha4YeHNEeTO Ha ekcnroaraums
Ha enekTpomobuna: - obLwo Terno Ha enekTpomobuna;- noneseH obem 1 NonesHo Terno;-
M3NCKYEMU - MaKCMMarneH [gHeBeH npober, MakcumanHa CKOpOCT M npeononsBaHu
HaKMNOHW;

e /I36op Ha paboTHO HanpexeHne Ha pabota Ha enektpomobuna, mn3bop Ha
enekTpoasuraTen — no BM4 U MOLLHOCT U M3Bop Ha akymynaTopHa Gatepusi no Bug u
KanauuTeT, rapaHTupaLLM NOCTUraHeTo Ha NoKasaTenuTe Ha KOHBepCcMpaHusa aBTomMobus;

e N360p Ha KOHTpONnep 3a ynpaBlfieHWEe Ha €enekTpPo 3aABWMKBaHETO OCUrypsiBall
MakcMmanHa edqEeKTUBHOCT 3a €eHeprumHo noTpebneHne npu ekcnnoaTauusi Ha
enekTpomobuna. N36op Ha KOMaHOeH opraH 3a ynpasfieHne Ha CKOpPOCTTa Ha ABMXEHWEe
Ha enekTpomoobuna;

e 1360p 1 KOHCTPYKTUBHO peLleHne 3a ocurypsBaHe Ha paboTtata Ha HeobxogmmuTe
AONBbMHUTENHN cnoMaraTeflHu CUCTEMM:

- 3a XMgpo nomnaTta 3a CepBOynpaBreHe Ha BONaHa;
- 3a BaKyyM nomnara 3a CepBoyCcunBaTers Ha CMpaykuTe;
- 3a komnpecopa Ha A/C; - 3a oTonneHne Ha enekTpomobuna u ap.;

e N360p Ha 60paoOBO 3apsiAHO YCTPOMCTBO 3a OCUrypsiBaHE Ha npes3apexgaHeTo Ha
TAroBaTa akymynaTtopHa 6arepus.

e /1360p Ha DC/DC koHBEPTOP 3a OCUrypsiBaHE Ha HanpeXeHue 3a 3axpaHBaHe Ha
enekTpuyecknte cuctemm 12B wnm 3a 3apexpgaHe Ha cnomaraTteneH /cepBuseH/
akymynatop 12B 3a Te3n cuctemm.

U3uckeaHuss KbM aemomobusiume /kynemama u xodoea Yacm/:

e ABTOMOOUNM HE No-cTapu OT 6 MakcumMym 8 roauHu;

e C aBTOMaTM4YHU UIIN PBYHU CKOPOCTHU KYTUM;

e CbC 3anaseHa xogoBa 4acT U CarnoH;

e Moxe u c 6nokupan gsuraTen;

LleHa — He no-Bucoka ot 3000 — 5000n8.;
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2. Btopa crtbnka. logrotoBka Ha aBTOMOOUNa-4OHOP 3a KOHBepcusiTa.
[JeMOHTaX N PEMOHT:

e [leMOHTaX Ha ABUraTens ¢ BbTPELUHO rOpeHe, paauaTtop, pe3epBoap 3a ropuso,
cTapTep, reHepatop, PPUKLNOHEH CbEONHUTEN - aKo Ce U3UCKBA U APYrn HENpeaBUAEHU
3a 1M3nons3BaHe anapaTu oT aBTomobuna — AoHOp;

e [IpoBepka Ha CbCTOSIHMETO M PEMOHT Ha BCUMYKM AedeKkTupanu u/unm nU3HoOCeHU
anapaTtyM No xogoBaTa 4acT Ha aBTomoburna wm usnarta 3anasBawia ce anapatypa no
MEeXaHuKa, cnmpayHa cuctema, enekTpocncTema;

e [lpernen Ha CbCTOAHMETO Ha LLIACUTO U KOpMyca U U3BbpLUBaAHE Ha HeobGxoaMmmuTe
PEMOHTHM paboTu;

e [lperneq Ha CbCTOSIHUETO HA BbBTPELWHUA WHTEPUMOP M OTCTpaHsBaHe Ha
nedexTure;

e PazpaboTka Ha TEXHOMOMMYHW peLIeHNna n npoueagypy 3a [AeMOHTax Ha
HEW3non3BaHUTE B enekTpomobuna arperatv u CUCTEMU OT aBTOMOBUNa-4A0HOP;

3. Tpeta cTbnka. TeXHONMOrM4YHU pelleHus 3a akymynatopHara 6artepus (Ab):

e N360p Ha makcnumanHo 6raronpuATHO MECTO Ha pasnonaraHe Ha akymynaTtopHaTta
barepua M npoekTupaHe Ha HeobxoaumMaTa MOHTaXKHa KOHCTPYKLUMS U KPEMEXHU Bb3IW.
O6e3onacsBaHe Ha MecTOTO 3a pa3snosiaraHe Ha Ab cpelly Bb3MOXHOCT 3a ra3ooTaensHe
KbM KyneTo;

e [TpOEKTHO-KOHCTPYKTOPCKO pelieHne m u3bop Ha HeobxoammaTta CbnbTCTBaLUA
anapaTtypa 3a ekcnnoatauua Ha Ab, ocurypsiBawa HagexgHa un 6esonacHa pabota u
rapaHTMpalla ronsm ekcnroaTtaumMoHeH XnBoT Ha Ab;

¢ 1360p Ha ypen 3a nokasBaHe Ha CbCTOAHMETO Ha pa3peaeHocT Ha Ab;

e BMS (battery management system) cuctema 3a KOHTPON Ha CbCTOSIHUETO U
yrnpaBneHne Ha 3apexnaHeTo 1 paspexaaHeTo Ha OTAENHUTE KNeTku 3a nutnesarta Ab.

3abenexku:

1. CneyuguyHama eHepautiHa ninbmHocm Ha osioeHa Ab e 30 BTu/ke, a Ha numuesa
akymynamopHa 6amepusi e 130 BTu/ka.

2. CneuuguyHama ueHa Ha osioeHa Ab e 0,27 ne/BT4, a 3a numuesa
akymynamopHa 6amepusi e 0.80 e 3a BTu.

4. YeTBbpTa cThNKa. [poekTMpaHe Ha enekTpu4yeckaTa ypenba:

¢ [TpoekTMpaHe Ha enekTpudeckaTa cxema Ha ypenbara Ha enektpomobuna n nsbop
Ha AOMbMAHUTENHO HeobxoaumMaTa KOMyTauMoOHHa, CUrHanHa Y NpeBkKYBaLa anapartypa
N nokassalun ypeau; nsbop LLencenHu CbeauHUTENM 3a CBbp3BaHe Ha akymyrnatopHarta
GaTepua M HayMHa Ha BKNOYBAHETO WKbM 3apsd. YTOYHSABAHE Ha enekTpu4eckoTo
CBbp3BaHE Ha HOBO WHCTanNMpaHuMTe anapaTu CbC CblUecTByBallaTa efekTpuyecka
ypenba. M3bop Ha HeobxogmmmnTe CBBbP3BaLLM Kabenu u onpeaensHeTo Ha TpaceTo Ha
npemMuHaBaHe Ha kabenute n kabenHuTe CHOMOBE;

e OnpefensdHe Ha HadMHa Ha OCUrypsiBaHEe Ha HanpexeHwe 3a 3axpaHBaHe Ha
paboTewmTte Ha 12B enektpuyeckn cuctemu;

¢ /3roTBsiIHE Ha cneyndurkauus.

5. MNeta cTbnka. TexHONOrMYHU peLeHUs1 3a MOHTaX Ha KOMMOHEHTUTE U
TeXHM4Yecka AOKyMeHTauus:

e MN300p Ha eeKkTMBHO pelleHMe 3a Bpb3kaTa: enekTpoasuraTesn — TpaHCMUCUS.
OnpegensiHe Ha HayMHa Ha MOHTaX Ha enekTpoaBuratens KbM TpaHCMUCUSATA.
KoHCcTpyupaHe Ha npucbeauHuTeneH dnadHel u Ban/Banose/ 3a NpucbeauHsaBaHe Ha
enekTpogsuratensa KbM TpaHCMUCUATA /CbefuHUTEN, CKOpOCTHaTa KyTus, peaykTop/.
KoHCcTpyupaHe Ha  HeobxoaMMUTE  MOHTaXHM  KOH30MM 3@  3aKkpenBaHe  Ha
enekTpogsuratens KbM LacMTo Ha asTomobuna.

e KoHCTpyupaHe Ha HeobXxoanmMuTe NPUCHEOUHUTENHN U KPENEXHN Bb3NN U AeTannm
3a MEXaHMYEH MOHTaX Ha crnomaratefniHuTe CUCTEMMN;
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e KoHCTpyupaHe Ha HeobxooumunTe enemMeHTU Ha oTonnuTenHarta cucrtema u
HEMHOTO 3aKpenBaHe.

e KOHCTpyupaHe Ha KpenexHa KOHCTPYKUMSI 3a MEXaHM4YHO 3akpenBaHe Ha
KOHTponepa, OOpAOBOTO 3apsiAHO  YCTPOMCTBO, KOMyTauMOHHATa W  CUrHanHa
enekTpuyecka anapaTypa, U BCUYKM OCTaHasnM enekTpudeckn anapatm n ypeau BKITHYEHU
B enekTpuyeckaTa cxema Ha en-ypeabara;

e Pa3paboTka Ha TEXHOMOMMYHM PELLEHMS N NpoLeaypUn 3a MOHTaX HA MEXaHUYHUTE
arperaTu 1 Bb3nu;

e PaspaboTka Ha TEexXHOMOrMYHU npoueaypyu 3a EenekTPUYEeCcKM MOHTaX, MycCK,
HacTpouka U PYHKLUNOHANHN U3NNTBAHWUS;

e /13roTBAAHE Ha KOHCTPYKTOPCKA M TEXHOSIOrMYHa [LOKYMEeHTaumsa C TexHu4yecka
cneundukaumsa Ha M3non3BaHUTE N HOBOMPOEKTUPAHN anapaTu, Bb3nu 1 geTannu.

6. LLlecTta cTtbnka. [loctaBka n n3apaboTka Ha KOMMNOHEHTU U KOMNJIEKTaUuA:

e /I3rotBsiIHE Ha cneundukaunmn ¢ getannu, Bb3NW U arperatm ¢ Bb3MOXHOCTU 3a
npousBoactBo B P bbnrapys n wm3anpobBaHe Ha NOTEHUMANHW U3MNBAHUTENU W
AOCTaBYNLM;

¢ /I3paboTka 1 goctaBka Ha HEOOXOAUMUTE OCHOBHWM KOMMOHEHTU N cnecnduumpaHm
anapatu, getannu, Bb3nu, kabenHa apmaTtypa, kabenu n kabenHu CHOMoBE;

e OnpefensaHe Ha HageXaHW NapTHLOPU 3a AOCTaBKka Ha BHOCHA KOMMSEKTaLUms.

OcHO8HU u3uckKkeaHusi KbM 6a3zoeume KOMMOHeHMuU:

e [EnekTtpogBuraten c XapakTEPUCTUKK no obopotm u BBLPTALW, MOMEHT
ocurypsisawm ckopocT Hag 80 km/4. C paboTHO HanpexeHune 48 — 144V.

e Perynatop OT pasnnyHuM NPOU3BOAUTENU, KOUTO OTFOBapsT Ha M3UCKBaAHUATA Ha
enektpoasuratens un Ab.

e ADb — onosHa, nuTMeBa wnu gpyra, ocurypsisawm npober ¢ egHo 3apexgaHe oT
80km — oo 120km 1 muHumym 1000 umkbna 3apsg — paspsa.

e bopooBo 3apagHO  yCTpoMCTBO. 3a npeanoyuMTaHe 3a  BKOYBaHE  KbM
enektpnyecka wMpexa 220B AC wu ocurypsiBawo npesapexgaHe Ha
aKkymynaTopHaTa 6atepus 3a 6-8 yaca.

« KabenHa wmpexa, ocurypsiBawa He camo pabotata Ha enekTpoasuratens,
perynatopa wn 6aTepuute, a M HeobxoguMmaTa KOMyTauUMOHHA W CUrHanHa
anapatypa W eBeHTyanHu obesnevyaBaliy CUrypHOCTTa CUCTEMU [KOHTAKTOPW,
NpekbCBayM, CbEAUHUTENW, LWencenun, curHanusauusa, 6opooBu ypean 3a
cnefeHe M HaCTpoWKa Ha CbCTOSIHMETO Ha akymynaTtopHaTa 6aTtepusi u pabortarta
Ha TAroBua enekTpoasuraten n gp./.

Ta6bnuuya: Heo6xoQMMM OCHOBHU KOMMOHEHTU, Bb3NU U JeTaunu:
En. A Cnowmara- 3apsgHo KomyTau,
Mogen aBuraren kymynaTopHa TeslHU KoHTponep YCTPOWUCTB | KOMaHA.n
. b6arepusa ** ek
arperatm o cur. anap.
[o 1100kr | 9KBT1/80 12 KBT4/80 Mo HeoGX. B 220/30 A KonTak. Mp.
3aBUCUMOCT
Oo 1600kr | 12KB1/80 | 18 KBT4/80 Mo HeoOXx. OT BMAa Ha 220/30 A €KbC.,CUTrH.
Ho 2100kr | 22KB1/78 | 25 KBT4/80 Mo HeoOX. en. 220/40 A cben.,lenc.
ABurartens
[o 2700kr | 30KBT1/78 | 33 KBT4/80 Mo HeoOXx. 220/50 A ypeaum
FpaHu4yHm | 1000- 3300- 9000nB. 300-1800mnB. | 1100-2900nB. | 950-1900 500-
LeHu: 3200ns.. 12000-33000ns.. nB. 1500n..

*

- Cnej KuroBaTuTe e NocoYeHa OPUEHTUPOBBYHA MaKCUMarHa CKOPOCT Ha ABWXEHWE Ha enekTpomobuna
B KM/Y;

** - crep KinoBaT4yacoBETE € NMOCOYEH OPUEHTMPOBBYHNA Npober Ha enekTpomobuna B kM. B nocnegHus
pes ca NOCOYEHM CbOTBETHUTE LIEHUN 32 OFIOBHU U NIUTUEBM akyMyrnaTopHu 6atepuu;
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*kk

- UMa ce npef B4 3aOBMKBAHE -HA XMAPO MOMMAa 3a CEpBOYNpPaBiieHUE 3a BOMaH; - HAa BakyyM nomna
3a cepBOynpaBrieHNEe 3a cnMpaYkuy; - 3a komnpecop 3a A/C; - otonneHue Ha kyne; DC/DC npeobpa3sysaTen.

7.Ceama ctbnka. MexaHM4YeH M eneKTPOMOHTaX. TecToBe M HACTpPoOMKa Ha

enekTpomoo6buna:

e MexaHM4yeH MOHTaX Ha enekTpogsuratend, crnomaratefniHuTe Ccuctemu,
akymynaTtopHaTa ©Oartepusi, KOHTponepa, 00pAoBOTO 3apsiAHO YCTPOMCTBO WU BCUYKK
ocTaHanuM n Heobxoanmu anapatu. EnekTpudecku MOHTaX W CBbp3BaHe Ha HOBO
npoeKkTupaHaTa ypenba;

e [lyck, HacTponka n yHKLMOHANHN U3NUTBAHUSA Ha enekTpomobuna Ha NonnroH;

e [lokasBaHe Ha 3anoXeHWUTEe TEeXHWYECKM napamMeTpu Ha enekTtpomodbunurte no
OTHOLWIEHME Ha chneunduyeH pasxon Ha eneKkTpoeHeprusi, NpeogonsiBaHu HaKIoHMU,
yCKOpEeHMe, MakcumarHa CKOPOCT M Ap. W OLEHKa Ha NPUrogHOCTTa Ha KOHCTPYKTUBHUTE U
TEXHOJTOTMYHWN PELLEHMS;

e OueHka Ha BB3MOXHOCTTa 3a npeobnagaBallo M3MNOM3BaHe Ha KOHTponepu OT
edvH BuA N HaarpaxgaHe KbM TSX Ha cneuuanuanpaHa nporpaMmHo-TEXHUYecKa cuctema
3a HacTpoWka Ha perynaTtopure.

8. Ocma ctbnka. WU3paboTBaHe Ha AOKYMEHTaUMA W perucrpauusa Ha
enekrpomo6wuna:

e /I3roTBAHE Ha CbNbTCTBAWlA AOKYMEHTAUMsA 3a NpeacTaBAHE 3a M3nuMTaHus wn
ceptuduumpaHe Ha enektpomobuna npen TexHotect OO[ (oTopusmpaHa cupma 3a
cepTuuumpaHe Ha NpomMeHn B aBTomobunure);

¢ [peacraesHe u peructpmpaHe Ha enektpomobuna B KAT. NpoBexaaHe Ha MbTHO-
eKkcrnnoaTauuoHHM U3NUTaHUS M NpoBepKa Ha 3anoXeHUTe TeXHUYECKU W3UCKBaHUS U
nokasaTenu Ha enekrpomobuna;

¢ /13roTBAIHE Ha CbNPOBOAMTENHA JOKYMEHTAUMA 3a ekcnnoaTtauusa n obcnyxesaHe Ha
enekTpomobuna;

e 13roTBAAHE Ha TEXHUYECKM 3adaHusa 3a crneumnanuavpaHn ypeam u noacuctemu: -
HOB BOpAEH NaHen; - Ha NbPBO BpeEMe YHUMPUUMPaHM NOSCUCTEMN U TAXHOTO 3aBMXKBaAHE
3a CEPBO Ha BOJSlaHa M CNUPAYKUTE N OTOMNSIEHME;

e I3roTBAAHE Ha CbNbTCTBAWlA AOKYMEHTaUuMsa 3a NpeacTaBAHE 3a M3nuMTaHus wn
cepTuduumpaHe Ha enektpomobuna npeg TexHoTecT;

Ha 6asa Ha cneunanusvpaHuTe CTeHOOBE 3a MpoBepka Ha [AENCTBMETO Ha
3agBWXKBallaTa cuctemMa MOXe fa ce Hanpasu 06OCHOBKa, 3a cneumannanpaHn LeHTpoBe
3a ceptudumkaumsa - TexHOTeCT W npoBepka M obcrnyxBaHe Ha enekTpomobunute B
cepBusnTe.

4. NA3APHU KOHUENUWMA 3A KOHBEPCUATA

Kakto 6e cnomeHato no-rope, paspaboTkata W npunaraHeTo Ha TEXHOMOornyHa
nnaTtopmMa 3a KOHBEPCUA € WUSKIIYUTENTHO HacoveHa KbM OTrOBOPbLT Ha crnegHuTte
BBbNPOCHU:

e BbamoxHa nu e koHBepcusTa B P bbnrapua?

e KoHBepcusTa kaTo nasapHa Huwa?

OcHoBaTa Ha nasapHaTa KoHuenuuaTa Ha KOHBepcudaTa e:

e [1pon3BOACTBO Ha KOHBEPCUPAHW ernekTpomMobunu oT onpedeneHn mopenu ot
MCI1, cepuan nnu gpyru cTtonaHckm cybektu.

e PaspaboTBaHe Ha opaH4Yan3MHr 3a KOHBEPCUS B CTpaHaTa M M3BbH CTpaHaTa.

e YcBosiBaHe 3a MpPOU3BOACTBO Ha KOMMOHEHTM U KOMMMekTauus 3a
enekTpomoodunu.

Kak e ce peanunsnpa KoHBepcusiTa — kato 6musHec mogen, KonTo we npunara MKEM
B MApTHbOPCTBO C (pMHAHcoOBaTa MHCTUTYUMA. AHanuauTe TpsbBa Aa nokaxaT AOKOSKO
KOHBEpPCUSTa € NpUoXnma B CTpaHaTa, TEXHOMOIMM4YeH KanauuTeT Ha Bepura CepBu3Mm,
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FOTOBHOCT Ha AObpXXaBHU UHCTUTYLUUU WU eneKTpopasnpenesnintendn apyxecrtsa, ronemMu
0oOLWMHM 1 T.H. Oa 3acTaHaT 3a4 HOBUS MPOEKT, KOWTO LUe ce JTaHCupa C TO3N OOKYMEHT.

Bbnpocu, no KOUTO Le ce TbPCU OTroBOp B ObaeLye:

e KakBa e cpefHaTa LeHa Ha KOHBEPCUSTa Ha pasNUYHMUTE KracoBe aBToMobumnm?

e dMHaAHCOB MexaHn3bM 3a (pyHaHCMpaHe Ha oTAenHUTe noTpebutenn?

e dMHAHCOB MEeXaHM3bM 3a (PUHAHCUPAHE Ha TPAHCMOPTHU OUPMU OT KOMYHASTHUTE
yCInyrn, TakCUMETPOBM CNYX0Ou, AOCTaBYMLM, EKCNPECHUN YCIYTU, MOLLEHCKN YCNyrn u T.H.?

e Bb3BpallaemMocT Ha uHBecTMUUNTE?

¢ YHuBepcanHocT Ha 6usHec mogena?

e Bb3MOXHOCTU 3a crnobsiBaHe Ha enekTpomModunnmn?

¢ Kak e ce passuBa nHdpacTpykTypaTa oT 3apsgHu CTaHumMn?

3AKINMOYEHUE

BbB Bpb3ka C BbBeEXAAHE Ha enekTpomobunute B bbnrapmsa moraTt ga ce HanpasaTt
cnefHvTE N3BOAMN:

e [lpoM3BOACTBOTO Ha enekTpoMobunu, akymynatopHu 6atepum W 3apsgHu
CTaHuun /mHgpacTpykTypa/ B bbnrapya Moxe pa ce peanu3anpa Ha OCHOBaTa Ha
Obnrapcku NpPoaykTn — enekTpogsuratenu, kabenHa mpexa, perynaTtop, akymynaTopHU
6atepun, BEW, kyneta u 3awo He 1 yan astomobun. Mima KagpoBu 1 HayyYyeH noTeHuman,
KOMMaHu1, 3aHMMaBalln ce C MHOoBaL MM B Ta3n obnacT, KOeTo e cepmo3Ha npeanocTaBka
3a ycnex Ha ysnarta nporpama.

e [lpeactaBeHa e ocHOBaTa Ha KOHUENUMs: aa ce pa3paboTu 1 Npunoxu 3a Nbpeu
nbT B Bbnrapusa nporpama 3a uHAycTpuanHa KoHBepcus Ha asTomobunun c¢ OBl B
€neKTpnYeCcKn aBTomobunm, Kato etan OT NPOM3BOACTBOTO HA ObNArapcku enekrpoMmobun.
[a ce n3cnegea, onuwe n ctaHgapTu3vMpa npoueca n ga ce paspabotun Crtparterms 3a
KOHBEpCMpaHe Ha aBTOMOOMNK 3a HYXXAMTE Ha HoBaTa aBTOMOOMMHA MHAYCTPUS.

e [lokaszaHa e TexHonormdyHata noCrneaoBaTeNHOCT Ha KOHBEPCUPAHETO Ha
aBToMmobun ¢ [BI, Ha 6a3aTa Ha HAKONKO mModena B eneKTpomMoounun. TexXHONOrnYyHUAT
noaxon € oboOLleH KaTo eauHeH MeToAMYecku noaxod 3a O6baewm WMHOYCTpUanHm
NpunoxeHnsa 3a npeobpasyBaHETO Ha pasnUYyHM MOAENWU Kracudecks aBTomMoOunu B
enekTpomoounu.
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U3cnenBaHe aoBuxeHMeToO Ha enekTtpomobun Free Duck npu yckopsiBaHe
M cnupaHe

HaHwnen JllobeHos, MuTko MapuHoB, Meopru KagukaHos, CeuneH KoctagnHos

A study of Free Duck electric vehicle movement during acceleration and stopping: This paper
presents information about the results of the experimental data for the Free Duck electric vehicle movement
during acceleration and stopping. A modern method for determination of acceleration is represented.
Application of the non-contact VBOX 3i 100Hz GPS Data Logger speed and distance measurement system
is represented. The results from the research may be useful in determining the applicability of the Free Duck
electric vehicle to move in urban driving conditions.

Key words: Electric vehicle; Acceleration; Deceleration.

BBbBEOEHUE

B Hawwu gHW, nopagn HapacTBalLUMTE €KOSIOrMYHM npobnemm n 3ambpCcABaHETO Ha
oKonHaTa cpefa, NPoOM3BOACTBOTO W W3MON3BaHETO Ha enektpomobunu e Bce Mno-
akTyanHo. 3a pasnuka OT KOHBEHUMOHanHuTe aBToOMOOMNM, enekTtpomobunute Hamar
BPEOHW eMUCMM MpU ekcnnoaTaumsi, Te ca MHOro No-TUXW NpW ekcnroartauus, umaT no-
Marku ekcnnoaTauMOHHU pa3xoan, LeHaTa 3a uamuHat npober e no-Hucka, MMat MHOro
MO-Manko CbCTaBHM YacTW OT KOHBEHUMOHANHUTE aBTOMOOGUNM M  MHOro Apyru
npeanmcTBa.

Enektpomobunute ca MHOro noaxoasiluy 3a M3nomn3BaHe B rpajcku YCnoBus nopaaun
akTa, Ye Te ca C HyneBu BpeaHun emucun. [Npu BbBEXOAHE Ha enekTtpomobunute B
rpagckm ycnosve e Heobxoaumo pfa Obaar wM3cNedBaHW TEXHUTE  AMHAMUYHM
XapaKTEPUCTUKM.

Llenta Ha Tasn pabota e ga OGbae NpoBedeHO M3CMeABaHE Ha OUHAMWYHUTE
XapaKTeEPUCTMKN — YCKOPSABaHE U cnnpaHe Ha enektpomobun Free Duck npegHasHaveH 3a
NPEeBO3 Ha MOLLEHCKN NpaTKu Npu ABMKEHNE B rpaicKn YCIoBuS.

U3NOXEHUE

TexHnyecknte gaHHM Ha enektpomobun Free Duck ca: makcumanHa CKOpocT - 45
km/h; aBTOHOMHa paboTta ¢ HanbnHO 3apeneHu 6atepun - 50 km; noneseH Toeap — 200 kg
(c Bomava); npesapexpgaHe Ha OaTepusaTa C eHeprusa OT 3axpaHBawaTa Mpexa ce
n3sbpiBa 3a 8 — 10 yaca. NabaputHuTe My pasamepu ca: obmkuHa — 1750 mm; wupuHa —
1320 mm n Buco4vmnHa — 1630 mm [1 - 4, 6].

s

®ue. 1 CHUMKa Ha eneKm‘,z;:)M06unl Free Duck
3a gBuKeHne Ha enektpomobun Free Duck B rpaacku ycnosus € BakHO ga 6baar
n3cneaBaHu AMHaAMUYHUTE MY XapaKTePUCTUKM — YCKOPsiIBaHE N CupaHe.
M3non3BaHeTO Ha CbBPEMEHHW CpeAcTBa 3a M3MEepBaHEe Ha AWMHAMUYHUTE
XapakTepPUCTMKN MNO3BOSISIBA NOCTUraHe Ha BWMCOKA TOYHOCT M yaob6ctBo npu pabora.
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TakaBa e cuctema VBOX 3i Data Logger (cwr. 2), Ha doupmaTta Racelogic Ltd — UK [7].
Tasn cuctema ce vM3nons3ea 3a pasnuyHM U3CnefBaHUA Ha nNapameTpuTe Ha MOBUNHUTE
cpeacrtea [5, 7].

Que. 2. VIBOX 3i: 1- 3axpaHeauwy kaben; 2-GPS modyn; 3-SD kapma; 4- GPS aHmeHa

MeTogukaTta Ha wu3cnegBaHeTO BKMKOYBA NPOBEXOaHe Ha cepun OT ONUTU 3a
onpegensHe Ha BpeMeHaTta, pasCTosiHMATa WU CpefHUTE YCKOPEHMS Ha enekTpomobun
Free Duck npu yckopsiBaHe 00 pasfnyHn CKOPOCTU N aBapunHO cnvpaHe. M3cnenBaHnaTta
ca NpoBedeHM BbPXy Cyxa XOPW3OHTanHa HacTuika oT acantobeToH, Npu CAbHYEBO
BpeMe 1 NoneseH ToBap € nacaxepa Ha enektpomobuna — 160 kg.

Pesyntatute OT npoBeaeHOTO nacneasaHe ca obpaboteHun cbe codptyep Vbox Tools
(cpur. 3). Tonm npepoctaBs BB3MOXHOCT 3a rpadmMyHoO M TabnuyHO npencTaBAHE Ha
AAHHUTE Ha u3cneaBaHUTe NapaMmeTpu B 3aBUCUMOCT OT BPEMETO UM U3MUHATUSA NbT.

Tl Racelogic - ¥Box Tools - uskorenie_filtar_2_pate.¥B0 - 289,815 -oix|

File VBOX View MainGraph Custom Graph Report Generstor Real Time Plot DataDisplsy Terminal Tools Config Options Help
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Que. 3. ismeHeHuUe Ha ckopocmma U yCKOpeHUemo 8 3agucuMocm om epememo rpu
yckopsisaHe Ha Free Duck
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3a nocturaHe Ha BMCOKa TOYHOCT NpuW onpegensHe Ha CNUPaYHusa NbT U CAMPAYHOTO
3aKbCHEHME KbM cnupavHus negan 6e noctaBeH CEH30p, KOMTO MOKa3Ba TOYHO MOMEHTa
Ha HaTUCKaHe Ha negana.

Ha cwur. 4, 5 n 6 ca npeacraBeHu rpaduyHO pesyntatute OT MNPOBEAEHOTO
na3cnegBaHe Ha BpeMeHaTa, pa3CTosiHUsATa U CpeHUTE YCKOPEHUS Ha enekTpomobun Free
Duck npu yckopsiBaHe 00 pasnuyHu CKOPOCTU.
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Que. 4. smeHeHuUe Ha 8peMemo 3a yCKopsieaHe 8 3a8LUCUMOCM 0m cKopocmma
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Que. 5. ameHeHuUe Ha pa3cmosiHUeMO 3a YCKOpPsigaHe 8 3ag8UCUMOCM Om cKopocmma
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Que. 6. MameHeHue Ha YCKOpeHuemo e sagucumMocm om CcKopocmma
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AHanusnpariku pesyntatute cnegBa ga ce oTbenexu, 4Ye BpPeEMETO KOeTo €
Heobxogumo ga ce yckopu Free Duck (cwur. 4) po ckopoctn 10, 20, 30 n 40 km/h e
CbOTBETHO: 2,3; 6,0; 12,1 1 23,2 cexyHaun.

PasctosiHneTo, koeTto Free Duck namunHaBa (cowr. 5) 3a gocturaHe Ha ckopoctu 10,
20, 30 1 40 km/h e cvoTBeTHO: 3,3; 19,0; 62,3 1 171,6 meTpa.

CpepnHoTo yckopeHue Ha Free Duck (cowur. 6) 3a gocturaHe Ha ckopoctn 10, 20, 30 n
40 km/h e cboTBeTHO: 1,2; 0,9; 0,7 1 0,5 m/s.

Ha cour. 7 rpadomnyHo € npeacraBeHO 3aBUCMMOCTTa HA M3BMEHEHNETO Ha CKOpoCTTa U
YCKOPEHMETO B 3aBMCUMOCT OT BPeMETO Npu aBapunHo crnvpaHe Ha Free Duck.

I Racelogic - ¥Box Tools - spirane_filtar_pate.¥BO - 135,775 I —lolx|
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Que. 7. IsameHeHuUe Ha ckopocmma U yCKOpeHUemo 8 3agUucumMocm om epememo rnpu
cnupaHe Ha Free Duck

OnpegensHeTo Ha ANMHAMUYHUTE XapaKTEPUCTMKM MpU CNMpaHe € WU3BbPLUEHO 3a
ckopoctn okono 27 km/h. CnmpaHe OT MakcumanHa ckopocT Ha Free Duck He e
n3crneaBaHo OT rregHa Todka Ha 6esonacHocTTa.

CpeHOTO CNMPaYHO 3aKbCHEHWE 3a CriMpaHe B KOHKPETHUTE ycnosus e 4,74 m/s?. C
ToBa 3aKkbCHeHne Free Duck cnvpa oT ckopocT 7,5 m/s 3a 1,6 s, usmmHaBankn 6,0 metpa.

3AKNIOYEHUE

OT npoBegeHOTO mM3cnefBaHe Ha OUHAMUYHUTE XapakTePUCTMKN Ha eneKkTpomobun
Free Duck, morat ga ce HanpaBaT cnegHuTe OCHOBHU M3Boaa:
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- NPeACTaBEH € CbBPEMEHEH METO[, 3a U3MEpPBaHEe Ha AUHAMUYHUTE XapaKTEPUCTUKN
Ha MOOUNHM 00EKTY;

- 3a yckopsBaHe Ha Free Duck po ckopoctn 10, 20, 30 n 40 km/h, BpemeTo KoeTo e
HeobxoaMmo e cboTBeTHO: 2,3; 6,0; 12,1 n 23,2 cekyHan. PasctosaHneTo e CboTBETHO: 3,3;
19,0; 62,3 1 171,6 MeTpa, a CpeaHOTO YCKopeHU e cboTBeTHO: 1,2; 0,9; 0,7 1 0,5 m/s;

- enektpomobunsT Free Duck cnupa oT ckopocT 7,5 m/s Ao NbfHO cnupaHe 3a 1,6 s,
naMmnHaBankm 6,0 meTpa CbC CpeaHO CNMPaYHO 3aKbCHEHWE B KOHKPETHWUTE YCroBUS -
4,74 m/s?,

Pesyntatnte OT nNpoBeOeHOTO w3cneaBaHe MoraT ga ©Obgar nonesHu npu
onpegensHe npunoxummocTtta Ha enektpomobun FREE DUCK 3a agBwxkeHue B rpagcku
yCroBUS.

U3cnedsaHusima ca nodkpeneHu rno dozoeop Ne BG051P0O001-3.3.04/28, ,[lodkpena
3a paszsumue Ha Hay4yHume kadpu 8 obriacmma Ha UHXeHepHUme Hay4YHU u3criedeaHus u
uHosauuume”. [lpoekmbm ce ocbuwecmesiea ¢ huHaHcogama rnodkperna Ha OnepamusHa
npoepama ,Paszsumue Ha 4dosewkume pecypcu” 2007-2013, cbguHaHCcupaHa om
Esponelickusi coyuaneH ¢poHO Ha Eeponelickusi cbro3”,
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I'IpwnomeHMe Ha eJfieKTpn4eCcKoTo 3aaBunxBaHe B CaMoxXxoaAHU MallUHUM 3a
3emMenesrineTo

P. eBaHoB, . EBTUMOB

Application of electric traction in agriculture vehicles. The paper reviews several types of
electric vehicles, used in agriculture. Pictures and technical characteristics of different types electric
agriculture vehicles are given.

Key words: Electric Traction, Agriculture Electric Vehicles

BbBEOEHUE

CamoxoHuUTEe MalUMHUM C eNnekTpuUYecko 3aJBWXBaHe ce M3Mnon3BaT He camo 3a
TpaHcnopT (enekrpomobunute), HO B NocrnegHUTe roguHU U 3a pasfnyHU NPUNOXEHNS B
3amegenuneto]. Beuye ca paspaboTeHM MHOXECTBO pasfMyHU MO KOHCTPYKUMA U
npegHasHayeHve mawmuHu [1...12].

Llenta Ha TO3uM poknag e da pasrnefa pasnuyHM KOHCTPYKUMW M aHanusmpa
Bb3MOXHOCTUTE 3a M3MOM3BaHe Ha eNekTpu4Yecko 3aaBKBaHe B 3eMeenueTo.

NU3NOXEHUE

Hai-4ecTo enekTpu4ecko 3agBwKBaHe Ce M3MOoMn3Ba Mpu CaMOXOOHWUTE KOCaYKku Wt
rpaguHckute Tpaktopu [1,2,3,4,5]. Hakon npumepu B Tasm obnacTt ca nokasaHu Ha dour.
1...3. Makap ¥ npuMBMAHO pa3NUYHK, TEe3M MaliMHM MMaT MHOro obwm 4eptTn B
KOHCTpyKumnaTa. PasnnyeH guameTbp Ha npegHUTe U 3agHUTE FyMu, pasnofioXeHue Ha
KocaykaTa Mexay MOCToBeTe, Marnku rabaputu n Terno Kkato u nuncata Ha kabuHa ca
HAKOW OT 0bLWKnTe YepTn Ha Te3n MawwmHu. OBUKHOBEHO akymynaTopHuTe 6aTepumn ca Hag
3a4BWXKBaLLMS MOCT 3a nogobpsaBaHe Ha CLenneHneTo.

@ur. 1. Enektpuyeckun kocadvkm Ha covpmaTta Edmond Electric Co. LTD [2]
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®ur.3. 06w, Bna Ha 2009 Elektra [5]

MmMa n mMawuvHM OT Tasu rpyna, nNpyv KOMTO 3a HamansiBaHe Ha Ternoro,
KOHCTPYKLMSITA € CbBCEM OMpOCTEHA W C HamaneH KomdopT (dur.4) M ek30TUYHO
ynpaBreHne Hanpumep ¢ OXKOWCTUK.
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®ur. 4. O6w, Bua Ha Zero [6]

Kakto u npu ekTpomobunute, Taka WM Npu TPaKTOpUTe Cce npaBsAT OonuTU 3a
OMoMn30TBOpsiIBaHE Ha crbHYeBaTa eHeprus. EQvH npumep 3a 3apexgaHe Ha GatepuuTe
Ha eneKTPUYECKU TPafMHCKM TPaKTOp CbC CITbHYEBa €Heprust e nokasaH Ha dwr.5.
MpeHoCcMM CRbHYEB MaHen npy NoaXoAsiliM YCIOBUS Ce CBbp3aBa U 3apexaa batepusita
Ha rpaguHCKUS TpaKTop.

dur. 5. 06w, BuA Ha Batt Mower cbe cnbHYEBUA MOAyN 3a 3apexaaHe [7]

MawwnHuTe 3a npegHa3HavyeHn 3a paboTa B OpaHXepun ce ovakea Aa Hamupart Bce
no-rofsiMo  MpUNoOXeHue, MopaguM OrpaHudeHuTe pasMepy Ha nnowagkarta U
Bb3MOXHOCTUTE 3a 3axpaHBaHe AMPEKTHO OT MpexaTta. CbliecTByBaT MHOroLeneBun
OpaHXepunHN MalwimHu (ur.6) n cneuynanuanpaHn 3a onpegeneHun onepauuun (wur.7).
MHoroueneBuTe ce xapakTepuaupar C ToBa, Ye nnatdopmarta e yHuBepcanHa u YoBeKbT
cean BbpXy MawmHata. Ta Moxe Aa ce u3nonssa 3a npubupaHe Ha pekontarta, Bpb3BaHe,
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npbckaHe W [OpyrM onepauum B MBexaypeausta Ha opalxepuata. OpraHute 3a
ynpaBreHne ca MakcMarHO OMpPOCTEHMN.

MokasaHaTa Ha ¢our.7. MalLuHa 3a cafieHe ce ynpaBnsBa C KpakaTa, 3a [Ja MOXe
pbLeTe Ha paboTHMKa Aa ca cBoboAHM 3a cadeHeTo. YoBeKbT e ceaHan MHOro HUCKO,

6nvM3o 0o 3emsATa 3a ga My e yaobHo. BcTpaHu oT pbueTe My MMa nnatdopmu 3a
nocTaBsiHe Ha pa3cagbyHusa MaTepuan.

®ur. 7. O6w, BMa Ha mawwuHa 3a cageHeVERDE [8]
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MpaBewn ca wn onutnm [9,10] 3a cb3gaBaHe Ha MNO-rofieMu, YHUBEPCAHU
enekTPU4ecKn TpakTopw, M3NOM3Balun cribHYeBaTa eHeprus. [MokasaHaTa KOHCTPYKUUS
(cpur.8) e ¢ mowHocT oT 44 kW. CnbHYEBMAT NaHen CRyXu 3a MOKpPUMB M MOXe Oa ce
HaKNaHs OKOMO HaATbXHO pPa3nosiokeHa OC 3a Aa Ce M3MOoM3Ba MakCumarnHo nagawiarta
CnbHYeBa eHeprusa. Hocewarta KOHCTPYKUMA € Tun  CaMOXOAHO Wacu, KaTto
akymynaTtopHaTta 6atepusi € pa3nonoxeHa npeg 3agsuxeaLLmsi MOCT.

dur. 8. 06w Bma Ha Solar Electric Tractor [9]

OcBeH TpakTopuTe B 3eMefenneTo Moxe [a ce U3nonssaT U NMOMOLLUHW MaLlUHU C
eneKkTpmMyecko 3agBuxBaHe, KaTo TPAHCNOPTHU CPEeACTBa 3a NpeHacsHe Ha Marku ToBapw,
KOUTO JOpW MOXe Aa ce U3nonseart 3a nasapysaHe unu enektpudeckn ATV (dwur.9). B
MbpPBUAT Cnyya mMawumHaTa e 3a obneryaBaHe Tpyda B rpagvHu, opaHXepun unuM Ha
AOMaKWHUTE Mpu nasapysaHe, a BbB BTOPUS — 3a ABWXEHWE MO NpeceyeHn MEeCTHOCTMU.
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®ur. 9. 06wy Bug Ha Chimp n E-ATV Ha Doran Electric Vehicles [11]

Mma paspaboTeHn enektpuyeckn ToBapHu aBTomobunu (cpwur.10). Te 0GMKHOBEHO
ca C Mmarnka TOBapOHOCMMOCT M oOrpaHudeH npober. M3nonaeat ce 3a TpaHCNoOpT Ha
NPOAYKUMSA Ha KbCU Pa3CTOSAHUSA UIM B 3aKPUTU NMOMELLEHUSA KaTO LIEXOBE, OpaHXepun u
ap. O6bukHoBeHO OGaTtepuaTa e nog pamarta, Mexay gBaTta MocTa. Te3n MawuHu ca
aHanosn Ha nnaTtopMeHuTe Kapu, HO UMaT MNo-rofiiM NEPUMETbP Ha OENCTBME U Morat
Aa N3MuHaBaT no-gbNrn Nnpexoau.

OCHOBHUTE TEXHWYECKM MOKa3aTenM Ha HAKOM OT OnucaHuTe MalWHU C
enekTpu4ecko 3aaBmkBaHe ca 06o6LweHn B Tabn.1.

®ur. 10. O6wy Bug Ha Might-E Truck [12]
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3AKINMIOYEHUE

3a pasnuyHKu onepaunmn n 4ENHOCTU, CBbP3aHN CbC 3eMeAenneTo, nma paspaboTeHn
cneumnanmampaHn caMmoxXogHM MalUMHU C eNeKTPUYeCcKo 3aaBukBaHe. PasHobpa3meTo Ha
KOCTPYKUMN € TonssMO — OT HaW-NonynsapHUTE TrPagvHCKM TPaKpOTU-KOCAYKuK, npes3
pasfiMyHN MaLUMHK 3a TpaHCNopTUpaHe Ha NPoAYKUMA, 4O CTPOro cneuvanmsapu MallvHu,
KaTo Te3un 3a cageHe Hanpumep.

PaboTHMAT nepumeTbp Ha MalnHUTE 3a 0bpaboTka e TBbpae OrpaHMYeH 1 3atoBa
Te HammparT NpUNoXeHne B rpaguHaTa, B opaHxepusa unu gpyrage, 6nm3o 4O N3TOYHKK 3a
3apexgaHe Ha baTtepusTa.

Bbnpekn HAKOM oOnNUTW, EenekTpu4yeckoTo 3a[BMXKBaAHE He Ce u3non3ea B
YHUBepcanHuTe Tpaktopute oT knac 06 u no-ronsm, n He Moxe Aa 6bae KOHKYPEHT Ha
OBIM npu Te3n mawunHKn, nopaan TEXKUTE yCrnoBusa Ha pabora.

LleHnTe Ha pasnuMyHUTE BMAOBE CaMOXOOHW MALUUHWU C eNeKTPUYeCcKo 3aABMKBasHE

ca BCe OLle BUCOKWM 3a CTaHOapTa Ha XUBOT B bbnrapus, HO ¢ NoCKkbNBaHe Ha ropuBaTta
e cu npobmear NbT.
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Studying a course about human powered electric vehicles via the
Erasmus LLP Intensive Programmes

Inayat Ali, Esther Bruce, Theodoros Christoforou, Daniel Fazakas, Oli Muddle,
Panagiotis Papaioannou, Anastasija Serkova

Studying a course about human powered electric vehicles via the Erasmus LLP Intensive
Programmes. The outcome of the Erasmus LLP Intensive Programme entitled "Powering the Future with
Zero Emission and Human Powered Vehicles" as described by a group of the participating students is
presented in this paper. The particular program is funded by the Greek National Agency for Erasmus
programmes (States Scholarships Foundation) and aims in educating students about the technologies of
human powered electric vehicles. The Intensive Programme took place in Terrassa, Spain on March 2011.

Key words: Electric vehicles, human power vehicles

INTRODUCTION

The Intensive Program (IP) is to bring a number of different countries together and
research into the developments of Zero Emission Vehicles (ZEV). This program aims to
design a realistic ZEV prototype which meets the exacting specification. The following
sections outline the information given whilst on the trip and outline the specifications of the
design that the group put together. Each section provides an outline of a topic studied
during the IP. This is the bases that can then be used to create more detailed
specifications and finally come up with the end product.

TOPIC 1: LOW DRAG VEHICLE DESIGN

Drag is a negative force reducing the forward momentum of a vehicle in motion. The
three contributing factors of drag are rolling resistance, aerodynamic drag and vehicle
weight. In this following chapter these drag factors will be talked about in more detail with
regard to a human powered vehicle.

Rolling resistance occurs when a round object, in this case a rubber tyre rolls on a flat
surface. It is caused mainly due to the deformation of the tyre (hysteresis), as the tyre is
deformed and then releases as the wheel turns energy is absorbed. This energy taken up
by rolling resistance opposes the forward motion of the vehicle.

There are many contributing factors to rolling resistance such as:
e The material of the tyre and condition of the road surface (friction coefficients).
e The heat of both of the above (effecting the friction coefficients).
e The angular velocity of the wheel (changes the R.R slightly).
e Wheel radius and width.
Rolling resistance is mathematically expressed by:

Rolling resistance = F-M-g (1)

where, F, is coefficient of rolling resistance, M is Mass and g is gravity.

Aerodynamic drag is the resistance caused by the friction between the air and the
vehicle. It increases as the vehicle speed increases but can be minimised by changing the
shape of the vehicle.

Air resistance = %5.A-p-V*Cyq (2)

where A is vehicle’s frontal area, V is velocity of vehicle and Cq is drag coefficient.
There are many reasons for high weight on human powered vehicles: to improve
safety (stronger chassis), legislation (lights, indicators ect.), drivetrain (peddles, chains R.B
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system) etc. The main aim in designing a human powered vehicle with regards to weight is
to reduce it as possible. This can be done using innovative chassis design, low weight
materials and so on. Moreover:

Weight = Consumption (3)

If the weight of the vehicle can be reduced then the occupant can travel further, with
less effort, therefore making a human powered vehicle a more attractive option.

TOPIC 2: CAD/CAM

CAD software is used in order to assist the engineer in the design and optimisation of
a product. It allows all types of engineers to have a visual prototype and ideas to be tried
easily. A simulation can be run in real time and since this is a dynamic model, it means
that it varies with time. The drawings of Figure 1 illustrate the initial design which has been
developed by the group.

= 1 ¥ WY ea 1 -

Zero Emission & Human Powered Vehick

Bradford Universtiy

SRADFORD UNNERSITY
Uty B

BACK WHEEL

FRONT WHEELS

(c)

Figure 1: Computer aided designs of a human powered vehicle prototype.
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TOPIC 3: VEHICLE STABILITY DESIGN

The stability of a vehicle is an important factor to consider during its design. Stability
analysis forms a part of vehicle handling and its aim is to ensure that the vehicle follows
the path desired by the driver under all road and speed conditions. A stable vehicle is well
regarded from both a performance and safety point of view. The main components
affecting stability are the tyres, brakes, suspension, weight distribution, position of centre
of gravity and overall dimensions of the vehicle. Also, electronic control systems play a
fundamental role in modern cars, acting to vary the parameters of each of the previously
mentioned elements in real-time, as a response to driver and road input.

However, a commercially-viable human powered vehicle will have unprecedented
restrictions on weight, which could make such electronic systems impossible to
incorporate. Also, legislation might place an HPV in a class between bicycles and category
B cars, which means safety requirements are not as harsh as in automobiles. It is
therefore essential to design the mechanical components which affect the vehicle handling
in a way that maximises stability and safety at speeds of up to 50 mph, or whichever the
required speed will be.

The objectives to be achieved in the design for stability are:

e 50% to 60% of the weight should be on the front wheels, to achieve slight understeer
for the best stability at high speed.

¢ Since an HPV tends to have a long wheelbase due to the sitting position of the driver,
it will also need larger steering angles, which may be a problem due to space
limitations caused by the need for pedalling. Therefore, it is important to minimise the
wheelbase if a good turning radius is to be achieved.

e The toe angle of the front wheels needs to be 0 to minimise rolling resistance, which
is important in order to reduce energy consumption. This will have a slightly negative
effect on straight line stability, which requires a toe in angle.

e Because there is a limitation on the electronic stability control systems that can be
used, it is important for the driver to have a good feel of the road through the steering
wheel in order to compensate for this. Such behaviour is common in race cars and is
achieved partly through a positive scrub radius. This also helps the wheels return to
their forward direction after a turn. However, it might be necessary to have a positive
scrub radius if the McPherson strut suspension is used for the front, or if the space
limitation requires it.

e The height of the centre of mass is a very important parameter and must be located
as low as possible to prevent roll-over. Unlike bicycles and motorcycles, which lean
towards the centre of the curve while turning, a three-wheeled HPV will suffer from
significant weight transfer without complex mechanical linkages to avoid this. This
means the driver, which contributes to a significant proportion of the weight, has to sit
very low and therefore there is little room for the powertrain elements.

e A positive caster angle is required for straight-line stability and wheel return-ability
after turning. Also, zero camber angle is ideal in order to minimise tyre wear and
reduce the turning effort, which may not be aided by power steering.

e The front track width should be as large as is necessary to avoid roll-over at
maximum speed. This could imply having the wheels outside the main body of the
vehicle.

e Ackerman steering would be ideal in such a vehicle in order to achieve neutral steer
and reduce tyre wear.

TOPIC 4: HUMAN POWER

Planet Earth is habitant by around 7 billion peoples. Each of them is individual with its
own properties, that is age, sex, size, motivation, physical condition etc. Human produces
about 100 W of heat at rest (Basic Metabolic Rate). While generating mechanical power,
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the heat release power increases. For example 100 W of mechanical power means more
than 100 W of heat since the efficiency of human body below 50 %. Also, power output is
time dependent, that is more time corresponds to less power. Peak power can be
maintained only for a short while. Human Power is easy to deliver through legs. Therefore,
legs have the strongest muscles [6].

All these factors influencing critically a new design of HPV. First of all it will affect the
power output that can produce each individual. Therefore, to identify the power output that
each potential owner of this kind of vehicle can produce, a simple test has been taken.
Each of the IP course percipient is trying to produce the maximum output power for 1
minute using stationary bike in the local gym. Figure 2 represents resulting output
performance of some students. The power measured in Watts for 1 minute.

The average power output of our group is calculated to 517 W. Therefore, this is
average performance for only 1 minute. Furthermore, it can be stated that these
measurements is power output just for 1 minute as each of the percipience showed the
maximum performance. Besides, this performance cannot be achieved after 1 minute of
pedalling so it can be stated that average person cannot produce power output of about
~517 W for more than 1 minute.

1200 ~

1000 o

AN

800 - /
600 -

AL AN

Figure 2: Students pedalling results in W.

Each group member produced different output power, which influenced by the
aforementioned human being features. As an example, it can be stated that women
produce at twice less power for the same period of time in comparison with men,
according to the represented test results.

As one of the design requirements, it has to be considered in main design of HPV
that human being is unable to produce high power output. Secondly, this test took place in
sport centre where road, weather conditions and etc. are ideal in comparison with real life
driving conditions like road load forces and etc. Furthermore, the overall design of the HPV
will have huge influence on produced power output, as such:

e Mass of the vehicle
Vehicle drag coefficient (Cg)
Powertrain efficiency
Cross section area of the vehicle
Rolling resistance and etc., according the following formula:

F=14 .04 covt+ fumg (4)

There are many influencing factors that have to be included in the final design of the
HPV. These factors are: individual human properties, driving conditions, road conditions,
vehicle properties, weather conditions and etc. Therefore, a lot of work needs to be done
before final HPV design is realised.
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TOPIC 5: ELECTRICAL DRIVETRAIN

Electric drivetrains are used in a number of electric or hybrid electric vehicles such as
the Toyota Prius and Mitsubishi i-MEV, and are found in many different arrangements
depending upon the vehicle requirements. They are not the sole method of propulsion for
a vehicle, although there are pure electric vehicles on increasingly more common method
is to use them in conjunction with another energy source such as internal combustion
engine. However the basic components that make up the drivetrain are usually similar.

At first, the energy source for the drivetrain. In velomobiles, usually batteries are
used in conjunction with ultracapacitors. Other energy sources such as flywheels or fuel
cells can be employed, however this technology is still developing and not employed in
velomobiles. The battery specification of an electric vehicle is of great significance since
they define the range and performance of the vehicle and constitutes the more costly
component. There is a number of factors that should be taken into account when selecting
the power source, like:

A high specific energy gives good mileage

High specific power is important for acceleration and regenerative braking

High Efficiency, low cost and low maintenance

Safe (Dry cell batteries use gel to prevent acid leakage)

Easy management and friendly for the environment

The purpose of the batteries is to provide DC current to the electric motors over a
long time period. Therefore the power, voltage, current and capacity should be considered.
Capacity can be defined as

Capacity (Wh) = Consumption rate(Wh/km) x Range (km) (5)

Peak power is the power that can be produced for short periods of time when
demanded for acceleration or a steep gradient. Peak power is defined as:

Peak Power = Peak Amps x (Voltage — Peak Amps x Internal Resistance) (6)
Continuous power supplies the vehicles constant demands and is defined as:
Cont Power = Cont Amps x (Voltage — Cont Amps x Internal Resistance) (7)

In order to harness the power provided by batteries, a control system must be used
this maintains charging voltage and currents appropriate for the batteries, controls
discharge, monitors state of charge and in some cases control the motor generator also.

Electric motors convert electrical energy into mechanical energy and can also be
used as generators to convert mechanical energy to electrical energy, as is often the case
this process is never 100% efficient and there are always inevitable energy losses, which
may come in other forms of energy such as heat, sound, friction etc. There is a number of
requirements for an electric vehicle motor as listed below:

High rate of acceleration and deceleration

Hill climbing (High torque/low speed)

Cruising (Low torque/high speed)

Wide band of operation

Low maintenance, high efficiency, high reliability and low cost

Depending upon the motor specification a gearbox may be required. The function of
a gearbox is to transmit the rotational motion of a driving input to a driven output. The
driving and driven equipment may operate at different speeds requiring a speed increasing
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(step-up) or speed decreasing (step-down) gearbox, this feature allows each piece of
equipment to operate at its most efficient speed. The gear ratio of the gearbox can be
specified as required as there is no limit to the ratio that can be achieved, however for
large ratios the arrangements of the gears can be quite complex. The gear ratio is the
relationship between pitch diameter of the larger and smaller wheel, the pitch diameter is
related with the number of teeth found on the gear, and therefore the gear ratio can be
found by simply dividing the number of teeth on the large gear by the number of teeth on
the pinion gear [1].

In order to achieve the full potential of the chosen components, a control system
should be incorporated. This acts similarly to an engine control unit as found in all modern
vehicles. The controller receives digital information from various sensors located in the
vehicle such as throttle position and produces appropriate output for batteries and motors.

Electric drivetrains can be very effective. Properties such as peak torque at start-up
of electric motors make them ideal for the application of vehicle propulsion, they are also
low maintenance and highly efficient. However the main issue facing electric vehicles still
is the energy source, batteries have improved over the years reducing in size and weight
while increasing power density. Nevertheless, they are still the most costly component of
the drivetrain, they are heavy and can lead to poor performance and handling, most
importantly though even with regenerative braking they do not offer a range near that of an
internal combustion engine and recharging can take several hours.

TOPIC 6: MECHANICAL DRIVETRAIN

The purpose of this topic is to study the mechanical aspects of the design of a human
powered / assisted vehicle. A vehicle drivetrain or powertrain consists of all the
components that generate power and deliver it to the road surface. This includes the
power units, transmission, drive shafts, differentials, and the final drive.

Using the Simulink software we can build a model simulation, and we can analyze
the system. Simulink provides a graphical user interface for building models as block
diagrams. As we can observe from the above diagram we have for the sources the inputs
to the dynamical system and the output of the system is received by sink.

Usually, for rigid bodies, we have a combination of two motions, translational and
rotational motion. Translation motion is the movement which can be resolved into
components along one or more of the three axes. In the other hand in rotation we have
components rotating about one or more of the axes. For example, cam and linkages can
be used to obtain motions which are prescribed to vary in a particular manner. Moreover
the rack and pinion can be used to convert rotational motion to linear motion.

There are different types of loading the main types of which are bending load, axial
load and torsion load.

Gears are the most common mechanism that is used in order to transmit mechanical
power from one rotating shaft to another. Also, to transmit power from a source to the
required point of application we can use:

Pulleys

Belts

Chains

Hydraulic and electrical systems

Gears

If the distances of power transmission are large, gears are not suitable and chains
and belts can be considered. If high speed drive is required, gear trains offer a competitive
and suitable solution. Gears for use with parallel shafts may have axial teeth with the teeth
cut along axial lines parallel to the axis of the shaft. Alternatively they may have helical
teeth with the teeth being cut on a helix and are then termed helical gears. Therefore, the
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inclination of the teeth to the axis of the shaft results in an axial force component on the
shaft bearing. Moreover this can be overcome by using double helical teeth.

The benefits of using gears are: drives include reversibility, configuration at almost
any angle between input and output and their suitability to operate in arduous conditions.
The choice of a lubricant depends on operating conditions. At peripheral speed up to 18
m/s it is preferable to use lubricant with of low viscosity to avoid churning of the fluid and
facilitate splash lubrication. For very high gear forces lubricants with great viscosity are
used and for faster gears speeds a pressurized feed system may be necessary. The
existing types of lubrication are hydrodynamic, hydrostatic, solid-film and boundary layer.

Belts and chains are elements of a drive system that also includes electric motors, IC
engines, and pulleys or sprockets. The main purpose is to offer a flexible smooth operation
and power transmission at relatively low cost, from one shaft to another. Belt drives
depend on friction or mechanical interference between belt and pulley surfaces for the
transmission of power. On the other hand, a chain drive consists of an endless linked
chain that meshes with the toothed wheels. The toothed wheels is called sprocket. The
advantages and disadvantages of belt and chain drives are listed in table 1.

TABLE 1: Advantages and disadvantages of belt and chain drives

Mechanical Advantages Disadvantages
part
Simple installation Damage due to shock loading
High reliability Les§ compact than chains or gear
devices (for same power output)
Belt Easy maintenance

High operational speeds

Can tolerate non parallel drive shaft

Can be driven on both sides Less speed ratios than belts

More compact More dangerous than most belts

Chain . .
Stronger due being to being

manufacture from steel

Can transmit more power

The main function of bearings, also known as rolling contact bearings, rolling element
bearings or rolling bearings, is to maintain moving and stationary parts of machines in the
correct relative positions and to transmit loading between these parts. The principle of
rolling element bearings is very simple, so simple, in fact, that nobody knows when or by
whom it was first conceived. The built in precision of rolling element bearings accounts for
their high efficiency, usually exceeding 0.99. Rolling element bearings require no run-in
(unlike sliding bearings) period, since there are no high spots to wear off.

Bearings typically have to deal with two kinds of loading, radial and thrust. The
loading may be radial (i.e. acting normal to the axis of rotation), axial (i.e. acting parallel
with the axis of rotation), or a combination of both. Bearings may be classified broadly
according to the motions they allow and according to their principle of operation as well as
by the directions of applied loads they can handle.
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To be able to select the optimum bearing for an application requires knowledge of the
different capabilities of the various types, and also a full appreciation of the operating
conditions in which the bearing has to function. There are numerous bearings available
with some that have been developed to meet special requirements. These include ball
bearings, roller bearings, ball thrust bearings, roller thrust bearings and tapered roller
thrust bearings.

For standard bearings the material used for the elements and races are either
through hardening steels (1 % Carbon / 1.5% Chromium e.g. BS970 534A99) or case
hardening steels (Chromium-Nickel and Manganese-Chromium + 0.15% Carbon). To
maintain alignment and ensure balance, the rolling elements are equally spaced around
the track by the cage. The tolerances selected for the bearing shaft and housings are
critical to ensure the correct fit. If the fit is too loose (i.e. a large clearance fit), the bearing
may abrade the shaft and/or housing. If the fit is too tight (i.e. a large interference fit), the
bearing may be damaged because of the heat generated while operating with an
insufficient internal clearance. This condition is called bearing preload.

CONCLUSIONS

To conclude, a human powered vehicle has very specific requirements in order to be
stable. It combines principles from automobiles and bicycles and therefore makes
compromises between good handling and safety necessary. This report details the initial
design that the student team from the University of Bradofrd has outlined for the HPV
concept. The areas in this report that detail the designs of an HPV, are the concepts for
low drag design, the CAD drawings, the vehicle stability design, the capabilities of human
power, the electrical drivetrain and the mechanical drivetrain.
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ManutBaHe Ha eKcnepnMmeHTalnHum 06pa3u,V| Ha OJIOBHU aKyMyInaTOpHU
6aTepm1 3a eneKTpOMOGVIn B peayiHn NbTHU yCrioBUs

MBaH MuneHoB

Testing of experimental models of lead acid batteries for electric vehicle in real driving
conditions. The report presents the results of tests of experimental models of traction lead batteries
produced by company Monbat - Bulgaria. The batteries are mounted on electric vehicle to VTU "Todor
Kableshkov”, which is specially designed and equipped as a testing laboratory. During the movement of
electric measure voltage and current of the battery power and energy, and recuperated ones. Road tests
were conducted in urban and suburban driving conditions. The results allow to assess the quality of the test
samples as traction batteries for electric cars.

Key words: lead acid batteries, electric cars, movement of electric measuring

BBbBEOEHUE

MopegHaTa neTponHa kKpu3a npuvHyau ronemuTte uUpMM Npov3BOOMTENM Ha
aBTOMOOMNM Aa npepasrnegar cBouTe nnaHoBe 3a 6baewo passuTue. MNoseyeTo BogeLm
aBTomobunocTtpoutenn obbpHaxa nornes KbM enekTtpomobunute, npeg KouTo ce
oyepTaBaT OTnMYHM nepcnektuBn. OcCHOBHaTa npuynMHa 3a ToBa € dakra, ue
enekTpuyeckata eHepruss Moxe ga ce [obuBa OT pasnUYHM E€HEPTUNHU UITOYHMULM.
OcobeHo BHUMaHWE cera ce OoTAens Ha pasBMTUETO Ha EHEPronpou3BOACTBOTO OT T.H.
Bb30OHOBAEMWN M3TOYHMUM — CNbHUE, BATbP, Boga u ap. CunHa nogkpena Ha HOBUTE
MPOEKTM ce nony4aBa W OT CTpaHa Ha ekonosuTte. Bce no-yecto Te nocouyBaTt, 4e
KNMUMaTUYHUTE U3MEHEHWa MoraT da npuaobuaT HeobpaTuM xapakTep M ga 3annawaTr
CaMOTO CbLUECTByBaHe Ha 4oBeluKkaTa uuBunmsauus. [opagm ToBa, BCe noBedve xopa
oueHsBaT enekTpoMmobunute kato egHa Obaelwla anTepHaTMBa Ha KOHBEHLMOHANHUTE
aBTOMOOMIM 1 MHBECTMPAT B TAXHOTO pa3BuTUE.

Y Hac makap 1 B NO-CKPOMHM MalLabu ce guckyTMpaT NepcnekTnBmTe 3a pa3BuTme Ha
TO3N HOB TPAHCMOPT, KaTo [OpVM Ce rOBOPU 3a OpraHuM3npaHe Ha NpouM3BOACTBO Ha
enekTpomobunun.lNocoyBaTt ce TpagMuMMTe Ha HawaTa CTpaHa B eNeKTPOKapOCTPOEHETO U
BOZLELLOTO MSICTO, KOETO CM€e 3aemanu npeam roauHu.

B HacToawma poknag ce aHanuaupat HAKOM OT  Hau-crneumuyHuTe BbNPOCU
CBbp3aHM ¢ 6bAeLoTo pasBuTne Ha enektpomodbunute. CtaBa gyma 3a akymynaTopHUTE
GaTtepun, ocurypsisalim aBTOHOMHUS npober Ha enektpomobuna. OT TAX M OT TeXHUTEe
TEXHUYECKN NapaMeTpu U XapakTEPUCTUKN B ronsiMa CTENeH ce onpeaens TEXHUYECKOTO
HMBO Ha enekTpomobuna, kaTo uano. ETo 3awwo owle B Ha4anHus etan Ha NpoekTMpaHe Ha
enektpomobuna ce npaBu uM3bOp Ha TuNa Ha akymynatopHuTe Oartepum, KaTo OT
Katanosute Ha upMUTE NPOU3BOAUTENN Ce M3bMpaT CbLOTBETHUTE NapaMeTpu WU
XapaKTepUCTMKN, OTroBapsLLM Ha TEXHUYECKOTO 3agaHue. PupmuTe NpoM3BOAMTENM Ha
akymynaTopHu 6atepum n3nuTeaT CBOSITA NPOAYKLMA B cneunanuanpaHn nabopatopum B
CbOTBETCTBME C W3MUCKBAHMATA Ha CTaHOAPTU3aLUMOHHWUTE [OOKYMEHTU. 3a cbXxaneHue
obaye, ycnoBusitTa npu KOUTO paboOTAT akymMynaTopHuTe OaTepum MOHTMPaHU Ha
eneKkTpoMobunuTe, CbLIECTBEHO Ce pasnuyaBaT OT Te3u Mpu KOUTO Ce npoBexaaT
n3NUTaHuaTa B cneynanuampaHuTe nabopatopun. Hama ga e npeyBennyeHo ako ce Kaxe,
ye ekcrnroaTaumsita Ha akymynaTopHuTe OaTepum, MOHTMPAHU Ha enekTpomobunuTe e
»Kectoka”. Te ca noanoXxeHn Ha yaapu n Bubpauuu, Bb3HMKBALLM NPU OBWXKEHWETO Ha
BO3UNOTO, TpsAbBa Aa paboTaT HagexaoHO B LUMPOK TemnepaTtypeH MHTepBan (Hanpumep
oT - 20 °C po + 40 0C), HO HaW-TEXKUTE PEXUMWU Ca MO OTHOLLEHWE Ha enekTpuyeckuTe
HaToBapBaHus. B peanHu ekcnnoaTtauuMoOHHW YCROBWS TPYAHO MOXEe [a ce onpeaenu
UMKbNa 3apsg-paspsid, Kakto ToBa ce npaBu  npu  nabopatopHuTe  M3nUTaHus.
MpenBapuTenHo He ce 3Hae BMAA M XapakKTepuCTUKa Ha 3apsgHOTO YCTPOWCTBO, 3a Aa
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MOXe [a ce onpedeny TOYHO UMKbNa Ha 3apsig Ha GaTtepusita, a MO OTHOLUEHWEe Ha
paspsiga kapTvHaTa e olle Mo-CroXHa. PaspsaHus Tok e pyHKUMS Ha NPOMEHSILLOTO ce
HaToBapBaHe MO BpeMe Ha ABWXEHMETO Ha enekTpomobuna. To oT cBOsi cTpaHa 3aBuUCcH
OT XOPWU3OHTaNHUSA U BepTUKanHMs npodun Ha NbTHA, OT CKOPOCTTa Ha ABWXEHME, OT Buaa
N CbCTOSIHUETO Ha HacTUNKaTa M Ha rymMuTe U Ap. NPOU3BOSIHO NPOMEHSILMN ce haKTopW.
O4yeBMOHO €, 4Ye CcTaHdapTM3upaHMTe nabopaTopHM U3NUTAHUS Ha akyMynaTopHuUTe
GaTepun ce pasnuyaBaT OT peanHuTe YCroBus Ha paboTa Ha akymynaTtopHuTe Gatepumn
npv ekcnnoataumsTa Ha enekTpomobuna. ETo 3awo B HacTosLWMS Aoknag ce aHanmMampart
N3NUTaHUS Ha akymynaTopHU 6aTepum NPOBEAEHN B pearHN MbTHU YCIOBUS.

NU3NOXEHUE
3a npoBexgaHe Ha nanutaHuata ot pupma MoHb6aT ca npegocTaBeHN KOMMEKT OT 6
Op. akymynatopHu 6atepun ot Tvna ML220C nokasaHu Ha dour. 1.

c¢wmr. 1

ToBa ca TAroBM OMOBHWM aKyMyrnaTtopHu OaTtepum C 00e3OBWMXEH enekTponuT
(renoBu), KOUTO ca HeobGcnyXBaemu, He OTAENAT BPEeAHM rasoBe M MMalLM cneuunanHa
KOHCTpyKUMS, no3BonsBawia Obnbok paspag. bartepumte ca  MoOHTMpaHuM  Ha
enekTpomobun-nabopatopusi, KOUTO MMa Bb3MOXHOCT MO BPEME Ha OBWXEHWE B peanHu
MbTHW YCNOBMSA Aa U3MEPBa M 3anvcBa B NamMeTTa Ha KOMMTBLP ronsam 6por napameTpw,
npeaBapuTenHO onpefeneHn cnopeg uenute Ha manuTBaHeto. Ha dwur. 2 e nokasaH
BBHLUHMAT BMA Ha enekTpomobuna-nabopatopus Ha BTY ,Togop Kabnewkos” — Cocdus.
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OCHOBHUTE TEXHWYECKM napameTpu, KOUTO XapaKTepusmpaT akymyrnaTtopHUTe
batepun ca: kanauuTeT; cneumduyHa MOLLHOCT; chneunduyHa eHeprusi; eHeprumnHa
NNBTHOCT; CPOK Ha cnyxba;

KanaumMteTbT npeacraBnsBa KONMUMYECTBOTO EMEKTPUYECTBO B aMnepyacoBe, KOETO
HaNbMHO 3apefeHa akymynaTtopHa 6aTepus oTgaBa npu  paspexpgaHeTo cu Ao
onpeaeneHo KparnHo HanpexeHue. NponssoanTennTe Ha akyMynaTtopHu 6atepun gaeart T.
Hap. HOMWHarneH KanauuTeT, CbOTBETCTBALLY, Ha OonpeaeneH paspsaaeH ToK, Temnepartypa u
KpanHo HanpexeHne. OOMKHOBEHO KanmauuTeTbT Ha akymynaTtopHuTe 6aTepum 3a
3a4BWXKBaHE Ha enekTpoaBuratenn ce gasa MNpu 5-4acoB pexum Ha paspexgaHe C
NMOCTOSIHEH TOK. PaspsigHnsa TOK ce onpeaens oT 3aBUCUMMOCTTA:

loc = 0,2. Cs, Ah (1)

kbgeto Cs e kanauuTeTbT Ha akymynaTopHata 6atepusi npu 5-4acoB pexum Ha
paspexaaHe, Ah.

3a egHa 1 cblla akymynaTopHa 6aTepusa kanauuTeTbT M 3aBUCKM OT rorieMmHaTta Ha
pa3psagHus TOK, TeMmnepaTypata u 6poaT UMKNKU (3apexgaHe - paspexgaHe), KouTo T8 e
Hanpasuna. Ha dur. 3 e NokasaHO M3MEHEHWETO Ha HanpeXxeHWeTo Ha KneTkaTa BbB
YHKUNA OT BPEMETO 3a PasnuUyHn paspsgHu LMKNKn (Tokose).
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Ha cur. 4 e gageHa 3aBMCMMOCTTa Ha KanauuTeTa Ha GaTepuaTa BbB PYHKUMSA OT
Temnepartypara.
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3a pasnvka OT uM3nuMTaHuMsiTa NpPoBEXOAaHW B CheunanuMsavpaHuTe CcTauuoHapHu
nabopaTtopuu (CTaTUYHN U3NUTaAHUS) NPU peanHnuTe NbTHU U3NUTaHUS Pas3psgHUs TOK He e
MOCTOSIHHA BENMYMHA, @ C€ MEHU HEMPEKbCHATO BbB (PYHKUMSA OT HaATOBaApBaHETO Ha
enektpomobuna (gUHaMU4HM Kn3NUTaHus). Tb KaTo paspsgHUa TOK MO BpeMe Ha
OBWKEHMNE CE€ MEHU HEMPEKBLCHATO (PE3KN YCKOPEHUS Ce peayBaT C BHE3aMnHU CnupaHus u
Ap. NogobHN NbTHU CUTyauuKn) cnegsa, Ye He MoXe fa ce fedumHMpa 5-4acoB pPeXuM.
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B AMHaMuyeH pexum peanHus kanauuTeT Ha HanbiHO 3apedeHata batepus e
npeacTaensisa 0T4a4eHOTO KOMMYECTBO eeKTPUYecTBO (paspsideH Tok) 3a BpemeTo oT 0
A0 MomeHTa Ty B KOWTO HanpeXeHueTo OOCTUrHe AonycTumarta KpanHa CTOMHOCT.
KanauuteTbT B AMHAMUYEH PEXMM € UHTEerpanHa BenuynHa npeacrtaBeHa BbB Buaa:

1
C, =E'([z(t).dt o

CneunduyHa MOLLHOCT Ha akymynatopHaTta 6aTepusi xapaktepusupa KakeBa
MOLHOCT ce naga Ha eguHuua maca - W/kg. Ot cneuudumyHata MOLWHOCT Ha
akymynaTtopHaTa 6aTepus 3aBUCAT U OANHAMUYHUTE CBOMCTBA Ha enekTtpomobuna. Ako
akymynaTtopHata 6atepus uma no-ronama cneuyudguyHa MOLLHOCT CNpsSiMO Apyra ToBa
O3HayaBa, Y€ MOLLHOCTTa M € aKymynupaHa B Mo-manka maca. ToBa e OoT 0ocobeHo
3HaveHue npu nsbopa Ha akymynatopHaTta GaTepus, Tbi KaTo HeWHaTa Maca o ronsma
CTENeH onpeaens macarta Ha enekTpomobuna.

CneuudmyHaTa eHeprus (eHeprosanaceHoCcTTa) XapakTepusuMpa KakBa eHeprus ce
naga Ha eamHuua maca. Mamepsa ce B Wh/kg. EHepruata E. Ha akymynaTtopHaTa
GaTtepusa (Npy CTaTUYHU U3NUTaAHUA) NpeacTaBnsaBa NpPon3BeAeHMeTo Ha Kanauuteta n Cs
c HanpexeHuneTo U Ha BaTepudarta

E.=Cs. U ,Wh. (3)

B ouHamumyeH pexum oTaazeHaTa eHeprus OTHOBO TpsibBa ga ce aeduHupa kaTo
MHTerparnHa CToMHOCT BbB BMaa:

E - TL [u(t)i(t)de "

Ot cneuundunyHaTa eHeprus 3aBucK nNpoberbT Ha enekTpomoduna, KOMTo MoXxe Aa ce
N3MUHE C e4HO 3apexaaHe Ha akymynaTopHaTta 6atepus.

EHepruriHata nNbTHOCT XapakTepuaupa, kakBa eHeprus ce naga Ha eanHuua obem.
MamepBa ce B Wh/m® n xapakTepusupa B kakbB obeM e aKymyrnvpaHa eHepruaTta Ha
akymynaTtopHaTa 6aTtepus. ToBa 3a enekTpomodomnnTe e ot 0cobeHo 3Ha4YeHne, Tbi KaTo
MecTaTa 3a BrpakgaHeTo M ca OrpaHnyeHu.

CpokbT Ha cnyxba Ha akymynaTtopHaTa 6atepusa ce namepsa B Opon UuMKNM 3apsa-
paspsa, KOUTO akymynaTopHata ©Oartepus Moxe Aa u3gbpxkum 6e3 BnowaBaHe Ha
nokasatenuTe 1 noa onpegeneHn rpaHnLm.

CpokbT Ha cnyxba Ha akymynatopHata ©6artepus 3aBMCM OT HadMHa Ha
ekcnnoatauuaTa n. 3a ga ce yBenunum CpokbT Ha cnyxba Ha 6aTepusTa e Heobxoaumo fa
ce Hamanu cTeneHTa Ha paspexaaHe. CTeneHTa Ha paspexgaHe Ha batepusita ce
OTpassiBa Ha rofnemMuvHata Ha KanauyuTteTa, oOThaBaH Mpu paspexnaHeTo, Chpsamo
HOMMHaNHUS.

OnoBHWUTE akymynaTopu ca eaHu OT NMbpPBUTE, KOUTO Ce M3MON3BaT KaTo U3TOYHMK Ha
eHeprus B enekrpomobunuTe.

MpegumcTBaTa Ha ONOBHWUTE akKymynaTopHuM 6aTepum ca: CpPaBHUTENTHO HUCKa
NPOM3BOACTBEHA LEHa; HagexaHa W npoBepeHa B NpakTukata TexXHOMorms Ha
obcnyxBaHe W NPOM3BOACTBO; ManbK camMopasps, enemeHTapHo obcnyxeaHe,
A0MyCTMMU BUCOKM TOKOBE Ha pa3psj.

Hepoctatbum Ha ONOBHUTE akyMynaToOpHW BaTtepun: He mMoraT fda ce CbXpaHsiBaT B
paspefeHo CbCTOSIHWE; OTNMYaBaT Ce C HUcKa crneumdudHa eHeprusi; orpaHuyeH G6pon
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UUKNM 00 NblNeH pas3psd; KACENMUHHUAT enekTponnT U OfoBOTO OKasBaT BpeaHo
Bb34ENCTBME BbPXY OKONHATa cpeaa; Npu HenpasureH 3apsag € Bb3MOXHO nperpsisaHe.

TecTBaHeTO Ha akymynatopHuTe 6aTepunm e nMpoBedeHO Mpu U3NUTaAHUS Ha
enekTpomobuna-nabopatopua B rpagckM U WM3BBLHIPAACKM UUKbA Ha ABwxeHue. [pu
N3NUTaHUATa ca peanusavpaHn MakCMManHo OOMyCTUMUTE HaTOBapBaHUS KaTO MOLLHOCT,
CKOPOCT, 3arpsiBaHe Ha enekTpoasuratens n ap.

[Mo-gony e gageHa v3Bagka OT KOMMTbPHUS 3annc Ha U3MepBaHUTE MO BpeMe Ha
N3NUTaHuATa B peanHn NbTHU ycrnoBus napameTpu. CtonHoctmute oT 1, 6 n 7 KOMoOHKa ca
CbOTBETHO Ha BpeMeTo, ToKa W HanpexeHneto Ha 6GaTtepusta u nossonsaear
onpegensHeTo Ha OCHOBHUTE TEXHUYECKU napameTpu Ha 6aTepumTe B AUHAMUYEH PEXUM.

-Time, Motor_RPM, Current_ RMS, Motor_Torque, Motor_Power, Battery Current,
Keyswitch_Voltage, Frequency, Slip_Frequency, Controller_Temperature,
Motor_Temperature

541, -693, 56.8, -12.7, .92, 20.6, 63.07, -23.800000476, -.6, 37.7, 31.6
542, -692, 58, -13.3, .97, 21.3, 62.83, -23.766667142, -.6, 37.7, 31.6
54.3, -689, 59.4, -13.9, 1.02, 22.3, 62.6, -23.750000475, -.6, 37.7, 31.6
544, -687, 60.6, -14.7, 1.07, 23.8, 62.48, -23.700000474, -6, 37.7, 31.6
54.5, -686, 62.8, -15.9, 1.15, 24.1, 62.13, -23.616667139, -6, 37.7, 31.6
54.6, -686, 64, -16.5, 1.19, 26.3, 61.89, -23.583333805, -.6, 37.7, 31.6
54.7, -686, 65.1, -17.2, 1.23, 26.8, 61.89, -23.600000472, -.6, 37.7, 31.6
54.8, -686, 66.2, -17.7, 1.27, 26.6, 61.66, -23.600000472, -.7, 37.7, 31.6

3AKIIOYEHUE

BbB Bpb3ka C NpoBeAEeHUTE M3NUTAHUS Ha eKcnepuMeHTanHu obpasum Ha OnOBHU
akymynaTtopHu 6atepum 3a enektpomobunu morat ga ce HanpaBAT CriegHUTE OCHOBHMU
N3BOAMW:

- MpoBexaaHeTo OCBEH HA CTATUYHU U HA OUHAMWYHWU U3MUTAHWUS € 3a0bIMKUTENHO
3a onpeaensiHeTo Ha OCHOBHUTE TEXHMYECKN NapaMeTpu Ha akymynaTtopHuTe Gatepuun.

- TecToBUTE MbTHU U3NUTAHUS MOraT Aa OTFOBOPAT HAaW-TOYHO OOKOSKO AaAeH Tun
akymynaTopHa Oartepus MoXxe Oa NoKpue M3UCKBAHWATaA 3a HageXOHO 3axpaHBaHe Ha
enekTpomoounu.

- HoBute TexHonormm u martepuanu npunaraHu npu npous3BOACTBOTO Ha OfIOBHUTE
akymynaTtopHu OaTtepum BOOAT OO0 3HAYMTENHO NOAOOpsIBaHE Ha TEXHUYECKUTE UM
XapakTepuctukn u napameTtpu. lNopagu ToBa, Te B onpegeneHa CTeneH ce gaBaBat
KOHKYPEHTHM Ha ocTaHanuTe Buaose Ab 13non3saHn npu enekrpoMmodunuTe
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3apsagHu cTaHUUKM 32 eNeKTPoMobunun, pa3paboTeHn u BHeaApPeHU oT
SCHRACK TECHNIK GmbH

nHX. MNeTbp Kones

Stations for charging of the electric vehicles battery, developed and installed by SCHRACK
TECHNIK GmbH. The article reviews several types of charging station designed, manufactured by Austrian
company Schrack Technik GmbH .and installed by its customers in Vienna. Two types of charging stations
are shown — for public and for private use. Several methods of metering and payment, of used energy and
some methods of data transfer are described. Some options for additional use of charging stations like Info
point, advertisement device and others are analyzed. Experience in the field of electric vehicles charging of
two of the biggest Vienna public companies like Wien Energie and WIPARK is shown.

Key words:, charging stations, electric vehicles, data transfer, method of payment, RFID.

BbBEOEHUE

Spak TexHuk” EOQ[L] e gbuwepHa dumpma Ha aBcTpunckus koHuepH SCHRACK
TECHNIK GmbH. ®upmarta e ocHoBaHa npe3 1920 rognHa ot goktop Eayapn Lpak BbB
BueHna, ABcTpyMs m OT ToraBa OO [OHEC € cpen BOAELuMTe €Bpornenckn dpupmm 3a
NPON3BOACTBO Ha €NeKkTpo anapaTypa HUCKO HanpexeHne. KbM HacToAwmna MOMEHT uma
abluepHn dupmn B 11 eBponenckn avpxasn n 694 cnyxmtenu. Ypes cBom napTHbOpPU
n3Haca cesosiTa npoaykuvs B Aapyrn 24 abpxasu B bnunskua n CpepeH UN3Tok, Asunsa u
KOxxHa Amepuka.

B Hayanoto ocHOBHaTa [[eWHOCT Ha dwupmaTta e paspaboTka, NPoOu3BOACTBO W
npogaxba Ha TenegOoHHN LeHTpanu, pagunoanapaTti U CUCTEMM 3a NOXKapPOM3BECTABAHE.
B nocneacteume cbcpepoTovaBa ycunusiTa CuM B MPOM3BOACTBO M npogaxba Ha
enekTpoanapatypa HWUCKO HanpexeHwe C uen npegoctaBsHeE Ha Ton NPOAYKTM 3a
eHepreTukaTa, nHgycTpuara, busHeca n goma.

[MocTeneHHO KbM Kpasd Ha MMHanu Bek ompmaTta ce cneumnanusmpa B ceemM OCHOBHMU
HanpaBneHus: eHepreTuka, MHOYCTPUSA, XWUMULLHW UHCTanauuMuM, aBapuiHO OCBETNEHUE,
CTPYKTYPHO KabernHu cuctemu, okabensBaHe u ocBeTneHne. HewHn napTHbOpu ca
enekTpopasnpenenuTenHn Opy>XecTBa, Npon3BOAUTENN Ha MaLUUHW, NPOM3BOAUTENN Ha
Tabna, enekTpo WHCTanaTtopu, MNPOMULLNIEHN NPeanpuaTUs, KakTo W OOLWMHCKM 1
AbpxaBHU oupmn B ABCTpus, benrus, Yexna, XvpeaTtcka, CnoseHus, YHrapus v gp.

B bbnrapua komnanusTa ctbnBa B kpast Ha 2008 roguHa. 3a kpaTkua nepuog oT ABe
roguHn ycnsixme ga crneyenum 3a KnneHtn dupmn kato: ,AEL, Kosnoayn” EAL, ,03Y
Ctapa 3aropa” Al, ,CtomaHa WHabcTtpn” AL, ,Codua Men” AL, ,Tpakusa rnac” EAL,
,Cothapma” ALl, ,MandwuHrep lMNpogykumoHc TexHuk bbnrapus” EAL, ,EHemona” AL u
MHOrO OpYyru.

B kpak ¢ npegussukaTencreata Ha Hawwusa Bek SCHRACK TECHNIK 3ano4Ha npes
2010 paspaboTBaHETO Ha CUCTEMHU pelleHna B obractta Ha T.H. ,3eneHa eHeprus” —
conapHu cuctemm 3a OUTOBM WM MHAYCTPUanNHW Hyxawu. [pyr ycneweH npoaykT Ha
dompmaTa, KOUTO HaBriese LWNPOKO Ha eBponenckmst nasap B kpad Ha 2010 n HayanoTo Ha
2011 ca cTaHuMUTe 3a 3apexgaHe Ha enekTrpomodunu.

PewaBalun TemMm Ha OHEBEH ped CBbP3aHU C HAYMHA HU HA XMBOT Ca MPOMEHUTE B
KnumMmarta u eKonormyHute katactpodu. Bemukn Hue Guxme xenanmu ga XuMBeeMm B eAHa
ynucTa OKOSIHa cpeaa, Aa M ce Hacnagum u aa s npegagem B CbLiMs BUA Ha HAWMTe geua.
YenHo MACTO B ANCKYCMMTE 3a HaweTo Obaelle 3aeMat HaMansiBaHeTO Ha BbIMepogHUTe
eMucumn, Wyma n Yactmunte omH npax reHepupaHn OT KOHBEHLMOHANHNA TPaHCMNOPT.

M3NOXEHUE

PeweHneTo Ha TOo3M npobnem e egHo: enekTpoMobunHocT. Moxem ChOKOWMHO Aa
3a8BUM, Y€ eNeKTPU4YECTBOTO € ropmBOTO Ha ObaeLleTo, ocobeHo B crnyyauTe Korato ce
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pobusa oT Bb30OHOBAEMU eHeprunHn n3todHnumn (BEW), kakButo ce aBaBaTt cribHYeBaTa
eHeprusi, BATbpa, BoAgHaTa eHeprus wnum Ouomacarta. EnektpomobunHocTtTa B
KomOMHauua Cc Bb3oOHOBsiEeMaTa eHeprusi npeanara OnaronpuaTHa 3a  kKnvmaTta
MOOUNHOCT N € CbLUECTBEHA CTbMKa B NOCOKA Ha EHEPrMmHO HE3aBUCMMOTO Obaelle Ha
nnaHeTaTa.B pe3ynrtart Ha peguua HayvyHu nscnegsaHusa kbm gespyapu 2010 B Asctpus
ce asmxkaT Beye 40 000 enektpomobuna. CbrnacHo ONTUMUCTUYHUTE OYaKBaAHUS KbM
2020 TexHus 6pon Tpsabea aa gocturHe 100 000. MNMpeanmcTBaTa Ha enekTpomobuna npeq
KOHBEHUMOHANHMSA aBTOMOOMN ca oyeBugHU: no-manko wym, no-ronam K14 Ha
apuraTensi, No-Manko pasxoau 3a nogapbXkka, No-mManbk ,pas3xon Ha ropueo”.

Kaken ca obaye npeuykute npen Bce No-MacoBOTO HABNU3aAHE Ha enekTpomodunute
B exedHeBMeTo HW. [loHacTosuem Moxem Aa oTkpoMm aABa OCHOBHM npobnema:
OTHOCUTESTHO BMCOKaTa MOKyMNHa LeHa 1 nuncarta Ha MecTa 3a 3apexaaHe.

Mo BceoOLWoO MHeHMe npobrnembT C UeHaTa we O6bae pelleH A0 HSAKOMNKO roguHu
MMankn B npensua nBa aktopa: HEMWHYEMOTO MNOEBTUMHABAHE OT CEPUUHOCTTa Ha
NPoOn3BOACTBO U 6bP30TO pasBUTME HA TEXHONMOIMNTE — BCUYKN HME 0OOpe NOMHUM KOJKO
CTpyBaxa KOMMNIOTPUTE MNpean neTHageceT roavHW W Kak OHeC Ha npakTuka Hama
AOMakMHCTBO B EBpona, KoeTo Aa He nputexaBa NoHe eanH KOMMNITbP.

3a pelwaBaHeTO Ha BTOpus npobnem e Xu3HeHo HeobxoaMmo Ada ce cb3gage
noaxogsiia 3apsagHa uHdpacTpyktypa. TbpcaT ce epeKkTUBHM, NNECHO JOCTBLMNHN 3apsagHu
CTaHUUM C LUMPOKM BBb3MOXHOCTU 3a 3apexgaHe. B MomeHTa noBe4vyeTo OT HanuMyHUTE
enekTpomMobumnu ce 3apexaart OT JOMAaLLUHN KOHTaKTN Npe3 BPEMETO, KoraTto He ce OABWXKaT.
Mopagwu ToBa Npy MbTyBaHE Ha MO-AaneydHn pasCcTosHUS € HeobxoaMmo npeaBapuTenHo,
NPeum3HO NpoyyYBaHe 1 NaHMpaHe Ha Bb3MOXHOCTUTE 3a Npe3apexaaHe.

MoHacTosiwem B ABcTeunsi ca peructpuypanu egsa 1 700 3apsagHu ctaHumn, npeam
BCUYKO KbM ,CTaHOaPTHWN BEH3NHOCTaHUMN, XOTEeNN, OOLLMHCKN yuYpexaeHnsa u ap. TexHus
Opon n pasnonoxeHne Moxe aa ce Bugu Ha http://www.e-tankstellen-finder.at

Kato oTroBop Ha BCe MNO-HApacTBalLOTO TbpPCEHE Ha ,YMHU’ 3apsigHyM CTaHuuUn
Schrack Technik Project und Service GmbH, paspabotn kato wuHOBaTMBHM OM3HEC
pelleHna 3a Tasu cepa, nHaMBMayanHoO opasMmepeHn n cbobpaseHn cbec 3aobukndwara
M cpeaa enekTPOKOSTOHKM.

3apagHute ctaHumm SCHRACK ocurypsiBat 6bp3o, 6Ge3npobnemMHo 3apexgaHe
BCUYKA BWOOBE ENEKTPUYECKM MNpeBO3HM CpeacTBa: aBToOMoOMNKM, MoTponepwu,
Benocunean. Tean ctaHuum morat ga 6baaT unum ga He 6baaT OOLECTBEHO OOCTBIMHW.
BaxHn MOMEHTM, KOMTO ce B3emaT o4 BHMMaHME B Mpoueca Ha MPOEKTUpaHe W
n3paborBaHe Ha egHa CTaHUMst ca: COPTYEepHUTE peLLeHUs, WHAUBMAYANHOTO
ynpaBneHne Ha AaHHW, AOMbIHUTE MON3K 3a KNUeHTa (Hanpumep nyckaHeTo Ha peknamum
Ha ceH30pHUS ekpaH, SMS cbobLeHns, n3non3BaHeTo Ha KonoHkaTta kato Infopoint).

LLle pasrnegam HAKOMKO 3apsgHU CTaHuun pa3paboTeHn oT HawaTa dupma.

& EnekTpoKornoHka 3a OTKPUTU MapKUHru. TO3W TUM 3apsgHM CcTaHuMM ca
npegHasHayeHn 3a nybnuyHua cektop. OTnuMyaBaT ce nNpeau BCUYKO C OMNPOCTEHO,
WHTYUTUBHO YNpaBfieHNe M pasfMyHM BapuaHTW 3a OoTYMTaHe Ha noTpebeHaTa eHeprus.
KopnycbT ce unspaboTtsa OT HepbXaaema ctomaHa unu nonvectep. CteneHTa Ha 3awmTa
e IP 44. MoHTaxbT MOXe fa ObAe Ha LOKbN 3a BrpaxgaHe WM 4ype3 aHKepupaHe.
KonoHkaTa pasnonara ¢ 4eTMpu KOHTaKTa 3a 3apexgaHe — aBa 6pos Ha 230V 50 Hz n gea

6pos Ha 400V 50Hz, kato BCEKM KOHTaKT MMa COOCTBEH €enekTpoMmep.

= Bb3amMoxXeH € BapuaHT C 00w, enekTpoMep 3a 4YeTupuTe KOHTaKTa.

BbBexgaHeTo Ha OaHHUTEe CcTaBa, 4Ype3 CeH30peH WHTepakTUBEH AUCNIENn,

' naeHTudukauusaTa Ha knueHTta e nocpeactBoM RFID vnu marHuTHa kapTta.

: OTunTaHeTo M 3annawiaHeTo cTaBaT NocpeacTBOM GaHkOMaT, KpeguTHa unu

\ aebutHa kapTa. [peHOCHT Ha AaHHM KbM cUcTemMaTa Ha onepatopa Ha
KonoHkaTta e nocpegctesom: UMTS, WLAN,LWL, GPRS unn M-BUS.
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Mpeanarat ce 1 MHoro onuun. CeH3opHUAT aucnnen moxe aa e ¢ LED oceeTtneHue,
pasnpegenutenHarta Kytma ga € ¢ AOMbfHUTENHO MOArpsBaHe (3a CEBEpPHUTE CTPaHMn).
KonoHkaTa ce m3paboTtBa C UBAT M FOro MO XefnaHue Ha KnneHTa. Bb3amoxHa e SAP

Bpb3Ka C onepartopa, KakTo 1 No-BUCOKa CTerneH Ha 3awmTa |P66.

>

" & EnekTpoKONoOHKa 3a 3aKpUTW MapkuMHru. Tean cTaHuun cryxar
& ' KaTo UeHTpana 3a ynpasreHne Ha OTAENHU KyTum (MecTa) 3a 3apexiaHe Ha
enektpomobunn c¢ enektpudectBo. OTyntaHeTo Ha noTpebeHaTa eHeprus
ctaBa OT cuctemarta 3a O6unetu 3a napkmpaHe. OrpoMHO NPeauMCTBO Ha Tasn U Ha
npegxogHaTa KOMOHKa € Bb3MOXHOCTTa AUCIIEAT Ha KONIOHKaTa Ja ce M3ron3Ba KakTo 3a
MH(OPMAaLIMOHEH eKpaH, Taka U 3a peknamMHa OeVHOCT. To3n Tvn 3apsaaHu
CTaHuMM ca npepHasHadeHu 3a nybnuuHua cektop. OTnvyasBaTt ce npeau
BCUMYKO C OMNPOCTEHO, MHTYUTUBHO YyNpaBfeHMEe W pasfnnYHM BapuaHTK 3a
oTyntaHe Ha notpebeHata eHeprua. KopnycbT ce wu3pabotBa OT
HepbXagaema ctomaHa unu nonuectep. CteneHTa Ha 3awuta e P 44.
AN, MoHTaXbT MOXe Aa 6bae Ha LOKbN 3a BrpaxaaHe Unn 4Ypes aHkepupaHe.
KonoHkata pasnonara ¢ o 10 mecta 3a 3apexpaHe, KaTo BCAKO MSICTO
(kyTa) mma cobeTBeH enektpomep. Bb3amoxeH e BapuaHT c  obuy
eniekTpoMep 3a BCUYKM MecTa. BbBexgaHeTo Ha faHHMUTE cTaBa, 4pes
: | CEH30pEeH WHTEepaKTMBEH Aucnnen, wuaeHTudukaumaTa Ha KIMeHTa e
i nocpeacteoM RFID wnu marHmtHa kapta. OTunMTaHeTo U 3annawaHeTo
ctaBaT nocpeactesoM 6aHkomart, KpeguTHa wnu aebuTHa kapta wunu
CbBMECTHO CbC 3annaliaHeTo Ha napkuHra. [MpeHOCHT Ha AaHHU KbM
‘TAN(EDy® CVCTEMaTa Ha onepatopa Ha KOMOHkaTa € MNoCpeAcTBOM: UMTS,
. WLAN,LWL, GPRS wnn M-BUS.
i ® MopobHO Ha npeaxogHaTa KOMOHKa ce JonycKaT pasfiMyHW BapuaHTu
ceiomene  HA m3pabotka. CeHsopHuaT aucnnen moxe ga e ¢ LED ocBeTneHue,
’ ' pasnpegenuTenHaTta KyTus Oa e C [JOMbIHUTENHO noarpsisaHe (3a
ceBepHuUTe cTpaHu). KonoHkata ce m3pabotBa C UBAT M NIOr0 NO XEfaHWe Ha KNueHTa.
Bb3amoxHa e SAP Bpb3ka ¢ onepaTopa, KakTo U No-Bucoka cterneH Ha 3awwmTta IP66.

i

¥ EnexkTpoKonoHka 3a MOHTaX Ha cTeHa. KomnakTHarta ctaHuusa 3a 3apexaaHe,
npegHa3HayeHa 3a MOHTaX Ha CTeHa € ONpOoCTeHa BEPCUst Ha NPeaxXO4HNTE KOMOHKU U e
noaxoAsila KakTO 3a MOHTaX Ha OTKPUTO, Taka M Ha 3akputo. TyK KOpnycbT € OT
HepbXgaema CToMaHa a cTteneHTa Ha 3awuTa |IP44. KoHTakTuTe 3a 3apexgaHe npu Tasm
CTaHuma ca — aea 6post Ha 230V 50 Hz n gBa 6posa Ha 400V 50Hz, kKaToO BCEKM KOHTaKT
nma cobCcTBeH enekTpomep. BbBexxgaHeTo Ha AaHHUTE cTaBa 4pe3 3” CEH30pEeH naHen.
Pasuutawata cuctema moxe ga 6baoe RFID, yetey Ha kaptm u gp. OTunmTaHeTo un
3annawlaHeTo ctaBaT nocpencTtBomM 6aHkomaT, kpeauTHa unm gebutHa kaprta. lNpeHochT
Ha OaHHW KbM cCUCTeMaTa Ha onepatopa Ha KOnoHkata €
nocpeactesom: UMTS, WLAN,LWL, GPRS nnu M-BUS. OTtHOBO
ca Bb3MOXHW pasfivyHM BapuMaHTU Ha M3MbIHEHWE, CbOOpa3Ho
KITMEHTCKUTE U3NCKBAHUSI.

& CrteHHa eneKkTPOKONIOHKa 3a AOMALLHO NpurnoxeHue. To3aW Tun 3apsagHa
CTaHUMSa e pa3paboTeH WU3KIMHYUTENHO 3a YacTHU noTpebutenn. Mankute n pasmepu u
KomdpopTHaTa 1 ekcnroaTtaumsa ca camo Marka 4acT OT HacoyeHuTe KbM notpeburtenurte
xapaktepuctukn. KopnycbT e u3paboTteH OT nonvectep WM NMCTOBa famapuvHa,
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npeaHasHayeHa e 3a uanonsBaHe Ha 3akpuTo ¢ IP44. ma gBa KOHTaKTa 3a 3apexgaHe Mo
eanH Ha 230V 50 Hz n 400V 50Hz, kaTO BCEKM KOHTAKT MMa COOCTBEH €feKTpomep.
Bb3moxkeH e BapuaHT ¢ obLy enektpomep. MNpegnarat ce 1 pasnuyHn onuumm.

& 3apsgum ctaHumm SCHRACK B peiictBue. Kbm 16.05.2010 dpmpma Schrack
Technik e nHcTanupana 3a cBouTe KNMeHTU 14 3apsgHU CTaHUMKM Ha TeputopusiTa Ha
BueHa. B crnegBawumnTe HAKONKO pefa e CroMeHe Tpu OT Tax, MHcTanupaHu ot Wien
Energie n WIPARK.

Wien Energie. [locnegHute paBe 3apsagHW  CTaHUMM  OTKpUTM OT  BueHckoTo
enektpopasnpegenutenHo apyxectso Wien Energie ce HamupaT npen ueHTpanara Ha
dupmaTta Ha ynuua Mariahilferstralle v npyn 3aBoga 3a msrapsaHe Ha oTnagbum Spitelau.
Kato Bogewa komnaHuss B obnactta Ha WHQpacTpykTypata npeanoyete p[obpe
oOMUCNEHNTE B TEXHUYECKO OTHOLWIEHME M yoobHWM 3a ekcnnoaTauusi 3apsiaHu CTaHuuu
Schrack. 3apsgHuTe cTaHuum ce n3nonseaT Cbobpa3HO KanauuMTeTa Ha enekTpomobuna.
Ha pasnonoxeHne ca ABa KOHTaKTa 3a cTaHgapTHO 3apexaaHe ¢ 230V n gBa KoHTakTa 3a
6bp30 3apexagaHe ¢ 400V. 3a ga 3apeaun KNMEHTBLT Ce HyXKAae OT KapTa 3a 3apexgaHe C
enekTpuyectso oT Wien Energie nnv napTHbLOPCKO pyXecTBO OT nnatdgopmara Austrian
Mobile Power. Kaptata dyHKunoHupa nocpeactsoMm TexHukata RFID — ToBa e
Oe3koHTaKkTHa cucTemMa 3a pasno3HaBaHe C uun. [lo TO3M HauuH KIMEHTBLT Cce
naeHTurumMpa Ha KoOnoHkaTta, u3bupa KOHTaKT Ha KOWTO LWe 3apean u nornyyasa
MHopmMauma 3a Tapudata U CbCTOSHMETO Ha Oartepusita Ha aBTomobuna. Cnepg
YCMNELWHOTO MNPUKINIOYBaAHE Ha 3apeXxOdaHeTo KAWEHTbT nofyyaBa WHgopmauma 3a
HeroBaTta nNPOABLIMPKUTENHOCT M CbOTBETHO 3a pAbfkumata cyma. [lbpBOHa4yanHo
OTYMTAHETO Lle Ce U3BbpLUBA Ha TpuMmeceuyue, KaTo dhakTypata e ce wmsnpaiwa no
nowiara.

WIPARK. lNMbpBaTta n3yano nHTerpupaHa B 3aKpUT NApKUHI CTaHUMA 3a 3apexaaHe
Ha enekTtpomobunn B ABCTpua Oe oTkputa B HoBus napkmHr Ha WIPARK BbB Wien
Mariahilf. CobctBeHMUMTE Ha enekTpoMobunu morat ga napkmpaTt Ha obocobeHuTe 3a
uenta OeBeT nNapkoMecTa, KbAeTo MoraT [fa 3apegst cBouTe  aBTomobunu,
EnekTokonoHkaTa AMPEKTHO e CBbp3aHa Ypes crieumnaneH nHrepdenc KbM cuctemarta 3a
3annawaHe Ha TakcaTa 3a napkuHr. KnueHTbT ce wugeHtTudumumpa Ha KOoNnoHKaTa
NnocpeacTBOM KapTaTa 3a MapkMpaHe, KaTO B Kpasi Ha MpecTos cuctemarta oTyuTa
€HOBPEMEHHO NapKONPEeCTOd 1 3apexaaHeTo.

& NkoHoMMueckn edeKkT OT M3NoN3BaHETO Ha enekTpoMo6unu. Ha kpas, cnen
KaTo pasrriegax HSKOSIKO OCHOBHM TUMA 3apsaHU CTaHUMKU U TAXHOTO pearniHo NpUIioXKeHu
LLie cnoMeHa no-nogpobHO camo €4HO OT KYOBUTE NPeaMMCTBa Ha enekTpoMmobunurte —
ueHaTa 3a u3MumHaBaHe Ha 100 kunomeTpa. CpefHuAT pasxod Ha nonynspHuTe Ao
MOMeEHTa enektpomobunun Bapupa mexagy 15 n 20 kWh/100 km. AKTyanHuT UEHW Ha
enektpoeHeprnata B bbnrapua 3a 6utoBu notpebutenu, BanugHm ot 01.07.2010 ca
AHeBHa Tapuda 0,1245 nB 3a kWh n HowHa Tapuda 0,0717 nB 3a kWh. CnepoBaTenHo
ueHaTa 3a namuHatm 100 kmnomeTpa ¢ enektpomobun e mexay 1,87 ne n 2,49 ako Toun e
3apeneH npes3 geHa n mexay 1,08 ne 1 1,43 nB ako e 3apexagaH npes HowTa. CbhwuTe
100 knnomeTpa M3MUHATM CbC KOHBEHUMOHANeH aBTOMOOUN Ha AW3erioBO ropusBo Mpu
cpeneH pasxon ot 5,00 nutpa Ha 100 kunomeTpa M uUeHa Ha gunena ot 2,40 3a
KunomeTbp gaeart ueHa ot 12,00 ns..

3AKINKOYEHUE.

N3noxeHnsat B pgoknaga onuT Ha Schrack Technik GmbH B npoektnpaHeTo,
NPON3BOACTBOTO M BHEOPSIBAHETO Ha 3apsiAHW CTaHUMM 3a enekTpoMobunu Hu Oaea
OCHOBaHME [a 3aKnyuM, Ye T[peykuTe nped Mno-MacoBOTO HaBfM3aHe Ha
enekTpomobunute B bbnrapus ca npeogonumn B 6nmsko 6vaewle. Heobxogmmo e camo
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npuemMaHeTO Ha fCHa HopMaTMBHa Oasa OT cTpaHa UeHTpanHata U OBLMHCKM BracTn
OTHOCHO M3rpaxgaHeTo Ha 3apsgHa WHMPACTPYKTypa, KakTo U U3BECTHU OBNeKkYeHnsa u
CTUMYNU 3a CcoOOCTBEHWUUTE W Nona3saTenute Ha enekrpomobunn. CbBMECTHO C
WugyctpuaneH Knbcrtep Enekrpomobunn (MKEM), Schrack Technik GmbH, B nuueto Ha
CBOs NpeacTaBuTen Ha Teputopudata Ha bbnrapma — ,Wpak TexHuuk” EOO[ e rotoBa ga
NOAKPENU u3rpaxgaHeTo Ha 3apsgHa WMHpPacTpykTypa, KakTo M eBeHTyaneH ObaeLy
Obrrapcku Npon3BoaMTEN Ha 3apsgHU CTaHLMN.

NINTEPATYPA
[1] www.e-tankstellen-finder.at
[2] www.schrack.at

3a KOHmakmu:
nux. Netbp Kones, Ynpasuten Ha ,Wpak TexHnk’EOOL, ten.: 02/8907913, e-mail:
p.kopev@schrack.bg
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AnTepHaTUBHU U3TOYHULIM U CXEMMU 3a 3aABUKBaHE Ha NepCneKTUBHUTE
aBTOMOOUINU

Xpucto CtaH4yeB

Alternative energy sources and powertrain for the future vehicles. Fast crude oil
depletion is main reason to find out very soon alternative method to energized future
vehicles. Fuel cells are a leading alternative technology to replace more polluting internal
combustion engines in vehicle. Any hydrocarbon fuel can be used in different types of fuel
cells employing an external or internal fuel reforming process. In transportation, fuel cell
engines operate at an efficiency of up to 60%, compared to 25% for present day’s gasoline
car engines. Hybrid driven cars are technology which is transition from traditional vehicles
to fuel cell and pure electrical vehicles. The core of this paper is short description of fuel
cell technologies, biofuel technologies and different type of hybrids.
Key words: Fuel cell, Hybrid vehicles, Energy efficiency, Transmitissions

TOPUBHU KINETKU

OpMBHUTE KIETKM Ca CbBPEMEHHA TEXHOMOIMNA , cnocobHa ga 3aMmecTu aBuratenuTe
C BbTPELLHO ropeHe 3a 3aaBmxBaHe Ha MOOMMNHM MalIMHK. Te ce M3NoN3BaT LUMPOKO KaTo
€NeKTPUYECKN LIEHTpann ¢ Masrika MOLLHOCT 3a efleKTpo3axpaHBaHe Ha OTAENHU HaceneHu
mecta (distributed power stations). Bcako BogopogocbhbabpXallo ropuBo MOXe Oa ce
M3non3ea B roOpuMBHUTE KneTkn. BooopoobT Moxe ga ce nonyydaBa 4ype3 pedhOpMUHT
npouec B peanHo BpeMe Ha 6opaa Ha aBToMobuna unu npeaBapuTenHo B cneumanHu
padouHepun. [lpn Team npouecn ce otaensa onpegeneHo konnvectso CO,. 1o Bpeme Ha
paboTa B aTtmocceparta ce otaens camo Boga. MakcumanHata pabotHa TemnepaTypa e
MHOrO MO-HUCKa OT Ta3n Mpu KOATO ce obpasyBaT a30THW OKMCKM M 3aTOBa MOXe Ada ce
TBbPOW, Y€ TOPMBHUTE KNETKM ca OnM3Ko A0 HyneBO-€MUCUCUOHHUTE M3TOYHULM Ha
eHeprus. MakcumanHuaT K.n.4. Moxe ga JOCTUrHe 65%, KoeTo € 3Ha4YUTEeNHO Mo-BUCOKO
OT K.N.4. Ha 6eH3nHOBUTE ABUraTeNN C BbTPELHO ropeHe — 20-24%.

20pUEn

|
\\ Eneperia

|

\
l Boda, MONMLAG 1 HUCKIL
EMICL

®ur. 1. Cxema Ha ropusHa Knetka
3a cpaBHeHWe Ha ur. 2 e nokasaHO KONMUYECTBOTO Ha BbIMEepOAHWUSA [BYOKUC,
oTAensiH OT aBToMOOMM C pasnuMyHO 3agBwkBaHe. Han- HUCKO € CcbabpXaHWeTo npu
ropvBHa KneTka,
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3axpaHBaHa C BOAOPO4, MofnyyaBaH OT NpuUpodeH ras (MeTaH) B chneuvanuavpaHm
paduHepuum [5].
Bobraepogen apyvoknc (kumiaorpamm Ha 1000km)

300

250

200 -

150 -

100 -

50
0! - - : - -
1 2 3 4 b 6

1. JBUTaTe]I ¢ EBETPCIIHO I'OpeHe
2. TopieHA RIeTRa (H2 0T BBITIONA)
3. TopuBHA KNeTRa (H2 oT 6eH3HH Ha dopJa Ha ABTOMOGHIA)
4. TopuBHa kIeTRa (H2 oT MeTAHO Ha dopaa Ha ABTOMOJILTA)
S

. FOPIIBHR RI€TRA ¢ BOJOpoa OT IIPHPpOIEH a3 (3a flll"l'ﬂ}
. TopHBHA K/IeTKA ¢ BOJOPO 0T IPHPOJEH raz (MoIyieH B PAaduHepim)

L=

®ur. 2. Konnuyecteo CO,, oTaensiH oT aBTomobunu, 3agsmxkeanun ot Bl n ropuBHa knetka
C pa3nUYHN N3TOYHULM Ha BOAOPOa

PasButneTo Ha TeXHONOrMmTe 3a NPOU3BOLACTBO U CbXpPaHEHME Ha BOAOpPOAA M Ha
TEXHOMOrMnTEe 3a MNPOU3BOACTBO HA TOPUBHWU KMNETKM uUrpae UueHTpanHa pons 3a
HamansaBaHe Ha BbrnepogHute emucun (GHG) n eHeprurHa curypHOCT Npu HamansiBaHe
Ha 3anacuTte oT cypoB HedT. Cnopea cBeToBHaTa Hayka BOLOPOABLT U FOPUBHUTE KIETKM
MMaT Bb3MOXHOCT Aa OCUrypsT ,3eneHarta’ peBOnouMst B TpaHcnopTa u4pe3 MbiHO
npemaxBaHe Ha CO,, oToensaH B oTpaboTunuTe rasose.

Tabnuua 1. EHeprMnHo cbabpXXaHue Ha anTepHaTUBHUTE rOpuBa, OTHECEHU KbM
TOBa Ha 6EH3MHA N Ha AN3ENOBOTO rOPUBO.

NopuBo MnbTHOCT EHeprunHo EHeprus EHeprus ot-
kg/l CbAbPXaHU OTHe-CeHa | HeceHa KbM
e KbM OU3. ropuBo
MJ/I OeH3unHa
BeH3uH 0.746 32.82 100% 95%
Ons.ropueBo 0.809 34.38 105% 100%
BBI 0.507 22.71 69% 66%
MponaH 0.509 23.54 72% 68%
MeTaHon 0.791 15.71 48% 46%
ETaHon 0.784 21.06 64% 61%
BreyHeH BBI' 0.422 21.06 64% 61%
BteyHeH H2 0.071 6.65 20% 19%
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BbBexaaHeTo Ha HOBU TEXHONOIMMM € CBbP3aHOo C NoBULLIABAHE Ha KpanHaTa LeHa Ha
aBTOMOOUNMTE. B Tabnuua 2 ca nokasaHu gaHHU 3a OOMbIHUTENHUTE Pa3xoan 3a HSIKOU
TEXHOSIOrMM N Bb3MOXHOTO HamarsiBaHe Ha pasxofga Ha ropmso (COy) [6].

Tabnuua 2. JonbnHntenHa ueHa n eeKTMBHOCT HA HOBUTE TEXHOSIOMMMN

MNoBuwaBaHe Ha HamansiBaHe Ha
TexHonoruu LeHaTa, pa3xoaa Ha ropuso
Us$ (CO2), %
lMpomeHnuBa hasa Ha NbNHUTENHUTE 85 4
KnanaHm
lMpomeHnuBa pasa Ha nanyckaTtenHu 90 2
KnanaHm
lMpomeHnnmeBm dasn Ha aBarta Buga knanadm | 150 4
[NMpomeHnnB xo4 1 NPoaAbIMKUTENHOCT 350 7
EnekTpomarHMTHO ynpaBneHue Ha 600 9
KnanaHuTe
EnekTpoxugpasnn4yHo ynpasneHme 700 9
M3knoyBaHe Ha UMNIMHOpu 150 7
[opusHa Kamepa
[MpoMeHnMBa CTENEH Ha CrbCTABaAHE 350 5
GDI — ctexnomeTpuyHa ropuBHa cMec 225 6
GDI — pa3cnoeH 3apsag, cBpbxbegHa cmec | 500 11
XOMOreHeH 3apsa 1 camoBbannameHnssaHe | 700 12
TpaHcmucuu (npedasamersiHu Kymuu)
6-cTeneHHa aBToMaTU4Ha 100 6
BescteneHHa (CVT) 50 8
[iBoeH cbeanHuTen (double clutch) Hama gaHHu 7-8

Ha cnegBawmTte durypy HarnegHo ca Mnoka3aHW Bb3MOXHUTE anTepHaTUBHU
3aaBwxBaHNA B aBTomobunute [2,4,7].

 Pezeproap |
AnTepHart.
TOpHBO

@ur. 2. ABTOMOBUN C anTepHaTUBHO FOPUBO
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Peseproap
GeH3MH 1TH
IOH3.TOPHBO

' Peseproap
ANTepHAT.
FOpPHEBO

dur. 3. ABTOMOOUN C ABOMHO 3axpaHBaHe — CTaH4APTHO UK anTepHaTUBHO rOPUBO

| Pesepeoap |
IE OITHO
ropHBO

®ur.4. AsTomobun ¢ gsonHo ropmso (Dual fuel)

Peseppoap
GeH3HH HTH
JH3ET0BO
TOPHBO

Peseppoap |
anTepHaTHB-
HO TOpPHBO

®ur.5. AsTomobun c geoviHo ropmso (Flex fuel).

Enexrpiaec-
Ka Garepua

EneKkrpirieckH
MOTOD/TEHEPATOP

®ur. 6. Knacuueckn enekrpomobun
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TopuBeH
pesepBoap
EnexTpHIecKH
MOTOp/TeHepaTop
| EnexrpHiec-

dur. 7. XnbpmnaeH astomobun ¢ Bl

T

EneKTpHIecKH
MOTOP/TeHepaTop

=L

®ur.8. Bucoko npoxogmm aBToMobmn cbC CMECEHO 3a4BMKBAHE

TopiBen
peseppoap

EnekrpirieckH
MOTOp/TeHepaTop

Enexrpiriec-

TopHBeH
Ka GaTepHA

pesepeoap

Enextpiriecku

MOTOp/TeHepaTop
I Batepua

@ur. 9. XubpuaeH asTomobusn ¢ Bucoka npoxoaumocT (Lexus)

JIBT TopreeH
pesepBoap

Enextpruecki
Batepua

Ten

MOTOp/TeHepaTop

=L

@ur. 10. NMocnegosarteneH xmbpua
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Peseppoap
Bonopon

I"opreHa
KJIETKa

EnexTprtecki
MOTOp/TeHepaTop

=L

®ur.11. XubpuaeH aBToMmobun ¢ ropuBHa kneTka ( FopyBO - YUCT BOAOPOS)

Topusen
I .
e pesepsoap

EnexTpHuecKi TopiBHa
MOTOD/ TeHEPaTOp KJIETKA

=L

®ur.12. XubpuaeH aBTomobmn ¢ ropmBHa KneTka ( Bogopoa oT NPUpOAEH ras unm apyro
ropueo)

3AKNIOYEHUE

1. OT HanpaBeHus nperneg Ha BWOOBETE ropvBa, FOPUBHWU KINETKM M CXEMU Ha
3agBwWkKBaHe, crniegpa, Ye B OMM3KMTE HAKONKO TFOAMHM aKTyanHu e ca KaKTo
Krnacuyecknte aBToMOOMNKM, 3aABMKBaHUW OT OEH3VMHOBUM U OW3ENoBW ABUratenu,
Taka n XubpmaHn aBTOMOOUNM C pas3nMYHK 3aaBMKBAHUS.

2. He ce o4akBa MacoBO HaBnmM3aHe Ha 4YUCTM enekTpomobunu B 6nu3ko Gbaelle
nopagm BuMcokaTta LeHa 1 orpaHn4eHusaT npober ¢ egHo 3apexaaHe Ha batepuara.

3. XubpuaHuTe 3aaBMKBaHMS C ABUraTen C BbTPELUHO ropeHe Le ce u3nonssaT B
npexogHns nepuog  KbM  MO-MAcOBO  M3MOM3BaHE Ha T[OPUMBHU  KITETKMW.
MpoabmKNTENHOCTTa Ha TO3M MPEexXod 3aBMUCKU OT Pas3BUTMETO Ha TEXHONOrMuTe 3a
NPON3BOACTBO N CbXPaHEHNE HA BOAOPOAA U HA TOPUBHUTE KINETKN.

4. B 6nunsko 6baelle Wwe ce Hanoxart enekrpoMobunm, KOMOMHMPAHN C HAKAKbB TUM
TONMWHEH ABuUraTen 3a paswupsaBaHe Ha npexoga, U3MMHaBaH C edHO 3apeaaHe
(range extender).

JINTEPATYPA
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CDOToconapHa reHepatopHa cuMctema 3a eneKTp0M06m1

MBaH MuneHoB

Photovoltaic generator system for electric vehicle. The report examined the possibility of using
electric photovoltaic system. The main purpose of Photovoltaic system is to generate electricity for powering
electric own needs, such as lamps, audible alarm, heating, efc.. Realized is the ability "unnecessary excess
energy” be submitted to and charge the traction battery. Photovoltaic generation allows to increase the
electric range. The projected system is assembled and mounted on electric marks Renault-Kangoo and has
already demonstrated its functional life and reliability.

Key words: Solar energy, electric vehicle, PV-generator system

BbBEOEHUE

Mpn knacuyecknte aBToMOBUNM HeobxoanmaTa enekTpOeHeprna 3a 3axpaHBaHeTo
Ha pasnMYHUTE ENEeKTPUYECKNM KOHcymaTopu ce pobuBa nNOCPeacTBOM BbLbPTAWM Ce
enekTpnyeckn malmHu-reHepatopu. OBGMKHOBEHO TOBa ca NPOMEHIMBOTOKOBU CUHXPOHHU
MaLUWHK, KOUTO Ca KynivpaHu KbM OBUratensd Cc BbTPELUHO ropeHe. [eHepupaHeTo Ha
eneKkTpoeHeprna ctaBsa no BpeMeTo Korato paboTu asuratens Ha aBTomobuna.

Mpn  enektpomobunute e HeobXO0AMMO  MHOrO  MO-FONSIMO  KOMMYECTBO
eneKkTpoeHeprnd, Tl KaTo T4 Ce M3MNons3Ba M 3a NpuBeXOaHeTo My B ABWXKeHue. Tasu
€HEeprusi ce ocurypsiea OT BbHLUHW 3apsiAHW CTaHUMM U Ce HaTpyrnBa B aKymMyraTOpHUTE
GaTtepun, ocurypsiBaku aBTOHOMHOTO NpuaBMXBaHE Ha BO3UNoOTo. B nocnegHuTe roanHn
cneunanucTuTe ce onuTBat Aa paspaboTAaT reHepaTtopHM CUCTEMM, KOUTO da ce
pasnonoXart Ha caMusi enekTpomobun n ga ocurypAaT HeroBata aBTOHOMUS. 3a cera KaTo
Han-NepCneKTUBHN Ce CYMTAT rOPUBHUTE KNETKU, KOUTO Npu CBbP3BaHETO Ha Bogopoada m
KMncrnopoga reHepupar enekTpoeHeprus, goctaTbyHa ga 3a40BOMM BCUYKU HYXOW Ha
enekTpomobuna.

B HacToswms poknag ce npegnara  goTtoconapHa reHepaTopHa cucTema,
nanonasawa gortoBonTanyHua edekt. lNbpBuTe OaHHM 3a oToBONMTAUYHUA eekT
aaTtupat ot ganedHata 1839 r., korato (peHckus ydeH XeHpu bekyepen oTkpuBa, 4ye
MOXe fa ce gobuBa enekTpuyecTBO OCBETSBAMKM ABa WMOEHTUYHM enekTpoga B cnabo
NPOBOAMM XUMMUYEH pa3TBop. [MTbpBOTO HabnwaeHwe Ha OTOBONTANYHUA edeKkT OoT
TBBHPLO TAMNO, B Cnyyas cenex, e ot 1877 r. Ibnru roanHn cnepg toBa, TOW ce € n3nonaearn
3a M3MepBaHe Ha CBeTNMHaTa, Tbl KaTo ce e HyxXgaen OoT Manko eHeprus. [lo-
3aabnboyeHnTe NpoyyYBaHWA Ha TO3M 3aKOH ca HanpaBeHn OT AMHWanH npe3 1905 wu
WoTkn npe3 1930. doToBONTAMYHUAT €(eKT 3anoysa ga ce pasBmBa OCHOBHO cref KaTo
npe3 1954 r. PerHonac v KONekTuB OTKpmMBAaT To3mn edpekT npu cTpyktypaTta Cu,S/CdS, a
KapncoH v cbTpyaHuum ro gemoHcTpupat npes 1958 r.

B nocnegHute 40 — 50 roguHu nma BypHO pa3suTue B cdepara Ha nonyyaBaHe Ha
€eNeKTPMYEeCTBO OT ClbHYEeBaTa eHeprusi, Ypes npunaraHeTo Ha POTOBONMTANYHUSA eDEeKT.
lMpunumHaTta 3a ToBa pa3BUTME Ce AbIMKM HAa MHOro oakTopu, HO OCHOBHUTE Ca HyXaaTta oT
eneKkTpPMYeCcTBO Ha KOCMWUYEeCKMTe CTaHuuMm W TeHOeHuuuTe 3a u3yepnsaHe Ha
TpaauLMOHHMUTE EHEPropecypcu Ha HawaTa nnaHeta. HeroBoto MHTEH3MBHO M3crneaBaHe
€ CBbp3aHO C LUenceTTe roguHu, Kkorato 3a nbpBu NbT npe3 1958 r. 6Gunm nanona3saHu
CnbH4YeBM HaTepumn 3a CNbTHULMTE — amepuKkaHckna “ABaHrapg” u ceBeTckms “CnyTHuk 3.
OTtTtoraBa oToBonTamyHUTe npeobpasyBatenn ca ce nNpeBbpHanNM B He3aMEeHUM
M3TOYHUK Ha €Heprus 3a W3KYCTBEHUTE KOCMWYECKM Tena, a B Nocrneacremve C
nopobpsBaHe Ha TEXHOMOrMMTE M U3MNOM3BaHETO Ha HOBW MaTtepuanu Te npugobuxa u
Ha3eMHO MO3MLMOHUPaHE, KOETO HEMPEKbLCHATO Cce pa3wupsiBa. 3a cera enekrpuyeckarta
eHeprna gobusaHa OT POTOCONAPHN reHepupaLLM MOLLHOCTU € CaMO HSIKOMKO MpoueHTa
OT OOWOTO KONMMYECTBO Mnpou3BexgaHa M noTpebsiBaHa TakaBa, HO Te3n MNPOLEHTU
HapacTBaT MHOro 6bpP30.
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KbM MomeHTa (*)OTOCOJ'IapHI/ITe cnuctemMm no3numMoHmpaHm Ha eJ'IeKTpOMO6I/IJ'II/I ca
CpaBHUTEIHa pAAKOCT U BCE OLle Ce Cnopn AOKOJIKO € onpaBaaHO TAXHOTO U3MNOJi3BaHe.
HacTtoswaTta paspa60TKa € efHa OT NbpBUTE MNOo-poda Chn y Hac U € onnt ga ce oTroBopu
Ha nose4ye OoT 3aJaBaHUTE BbIPOCH.

N3NOXEHUE

lMpoekTMpaHata doTOCONapHa reHepaTopHa CUCTEMa € MOHTMpaHa Ha
enektpomobun, paspaboTtka Ha BTY ,T. KabnewkoB”, KOUTO € NpeMnHan BCUYKN TECTOBU
N3NUTaHMs N ce HammMpa B pefoBHa ekcnnoataumsi. EnektpoMobunbT € 3aMucneH kato
nabopaTopusa n No3BossiBa NPOBEXAAHETO HA Pa3fMYHM U3MEPBAHUSA N U3NUTAHUS.

Ha dur. 1 e nokasaH BbHLUIHMA BUA Ha enekTpoMobuna n Ha NokpvBa My ce Buxaa
COnapHuUs NaHern, siBABALL, Ce KaTO OCHOBEH eNleMEHT OT reHepaTopHaTa cuctema.

T Y. 2 ; s IR e o

2010v708/31 12:29

dur. 1

doToconapHmna naHen e ¢ pasmepn 160x90 cm, kaTto Te3m pasmepu ca nsbpaHu ¢
orneq ga 6bae n3anon3eaHa Usnarta NnokpmBHa nnow, Ha enektpomobuna. 'eHepupaHaTa
mowiHocT e 200 W, koeTo e no-manko OT TOBa KOETO MNpou3BeXxaa eauvH CTaHaapTeH
aBTOMOOUIIEH reHepaTop, HO 3a CMETKa Ha TOBa EHeprusita KOATo TOM We OTAaae MOoXe
Aa e 3Ha4YMTenHo no-ronsima, nopagun dgakra, Ye boToreHepauusaTa e npes usanara ceetna
yacT Ha aeHs. Npu knacmyeckuTe aBTOMOOUNM rEHEPUPAHETO € camMO 3a BPEMETO KOraTo,
paboTn aBuraTens ¢ BbTPELLUHO rOpeHe, KaTo TOBa € CbMPOBOAEHO C pa3xon Ha ropuso U
OTAENSIHE HA BpPeaHN EMUCUN.

Mpn n3bopa Ha poToconapHusa naHesn e HeobXoauMMO e Aa ce oT4yeTaT OCHOBHUTE
TEXHUYECKN NapameTpu, KOUTO ca:

WHTEerpanHa 4YyBCTBUTEITHOCT (S);
CrneKkTpanHn xapakTepucTukm Sym Sy;
BOMT- amrnepHa XapakTepucTuKa;

TOK Ha KbCO cbeauHeHune (l);
HanpexeHne Ha oTBopeHa Bepura (Ugs);
MakcumanHata MoOWHOCT (Pmax);
KoedunumeHT Ha nonesHo gencteune (KMmn);
KoeuUMeHT Ha 3anbnBaHe (a);
akTMBHa obnbyeHa nnouy (A).

O O O O O O O O O
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OyeBuOHO €, Ye Nopaaun orpaHuYeHaTa nnouy nNpu n3dopa Ha PoTOCOoNapPHUA NaHen
TpsibBa Oa ce TbpPCU MakcumanHaTa egeKTUBHOCT T.e. ONTUManHuUs KoedUUMEHT Ha
nonesHo aencteue NocrnegHus oTpassiBa OTHOLLEHNETO Ha MakcuMarnHaTa MOLLHOCT Ppax,
KOSITO MOXe [a ce nomnyyn oT doToenemMeHTa cnpsiMo obliata MOLUHOCT Ha nagalius
CBETNNHEH MOTOK, KOATO € paBHa Ha akTMBHaTa obnbyeHa Nnoll No MHTEH3MTeTa Ha
CcnbHYeBaTa paguauus, 0TpaseHo B NPOLEHTU 1 ce onpeaenst oT crieQHUs n3pas:

_fhw_fw
"TSE @ o

KbaeTo: Pmax = Uon.lon € MakcumanHaTta MOLLHOCT, nonyyeHa ot otoenemeHTta, a ®
npeacTasnsgBa MOLHOCTTA Ha Nagallns CBETNIMHEH NOTOK, n3paseHa B [W], a S e nnowa B
[m?. Ha &ur. 2 e pageHa BonT-amnepHa XxapakTepucTuka Ha OTOeneMeHT mnpu
onpeaeneH cBeTnHeH notok ®. OnTumanHMTe CTOMHOCTM Ha ToKa M HanpexeHuneTo (lon,
Uon) onpegensawm Pmax, ca TOKbT U HanpexeHneTo Ha doTtoenemeHTa npu paboTtHaTa
TOYKa, onpegerieHa oT npecuyaHeTo Ha BAX ¢ ToBapHaTa npasa.

. Uorn UOB
O (p : U
/i
o) - - _ > I E
| " FON

dur.2

AKO boToconapHuUAT naHen 3axpaHBa b6aTtepusi, To Ton TpsabBa ga A 3axpaHBa C no-
BMCOKO HarnpexeHue OT ToBa Ha 6atepusTa. Ako batepusaTa e ustowleHa potoBonTamka s
3axpaHBa C MO-HUCKO HarnpexeHue, koeto e otbensaszaHo Ha dur.3 B Touka 1. Ako
OaTepuaTa OOCTUrHE OO0 NBHO 3apexaaHe, TOW u3nckea oT POTOBOMTaMKa MO-BMCOKO
HanpexeHne KOeTo € OTpa3eHo Ha Toyka 2. 3a ga ce peanuaupa no-BUCOK KOEULMEHT
Ha nonesHoO LEWCTBME M ONTUMArieH pexuM Ha 3apsag U paspsg Ha akymynatopHaTa
GaTepuss KbM W3BOAUTE Ha COMNApPHUA MNaHen € CBbp3aH YynpaBnsBal, enemMeHT
(koHTponep). Ton Mma BB3IMOXHOCT Aa 6bae nporpamupaH M ga U3MepBa pasfivyHK
napamMeTpy KaTO HamnpexeHune Ha reHepaTopHaTta cucTeMa, 3apedeHocTTa Ha
akymynaTtopHata 6atepus n ap. o To3M Ha4mH ce peanuanpa u Bb3MOXHOCTa 3a KOHTPOn
OT CTpaHa Ha BoAa4a Bbpxy paboTaTa Ha reHepaTopHaTa cucTema.

Mpn n3bopa Ha akymynaTtopHaTa Gatepuss (AB) ce oTtumMTa pexmma Ha paboTta u
XapakTepuctvkaTa Ha cofnapHaTta reHepupailia MowHocT. 3a cuctemaTta e wmsbpaHa
onoBHa HeobcnyxBaema batepus ¢ 00e3aBMKEH enekTponuT (ren).

Mpn NpoekTupaHeTo ca onpeaeneHn BCUYKM rMaBHU NapameTpu U XapaKTepUCTUKM 1
€ HanpaBeH Kn300p Ha OCHOBHWUTE eneMeHTM — OTocCOonapeH reHepupal, naHen,
KOHTpOMnep 1 akyMmynaTopHa 6atepusi, KakTo U AOMbIIHUTENHN €MIEMEHTN KaTO CBbp3BaLm
NPOBOAHULM, KOHEKTOPU, 3aLUTHN N KOMyTUPALLWM anapaTtu 4ap.
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OCHOBHOTO nNpedHa3HayYeHWe Ha reHepaTtopHaTa oToconapHa cuctema e faa
3axpaHu cobCTBEHUTE HyXAM Ha aBToMobOMna — ocBeTuUTenHaTta, CUrHanmsaumoHHaTa,
oTonnuTenHaTta M np. cnoMmaraTenHn cuctemu Ha astomobuna. OcobeHo BaxHoe ga ce
rapaHTMpa HageXxgHOTO 3axpaHBaHe Ha  enekTpuyeckata Bakyym nomna 3a
CEepBOYCUNBAHETO Ha CrMpayHaTa CUCTEMA M Ha enekTpudeckata XuapaBnvyHa nomna 3a
cepBoycuneartensa Ha kopmunHata ypeaba.

Ha cwur. 4 e npeactaBeHa ONok- cxemaTa Ha reHepatopHaTta cucTeMa M HEMHOTO
CBbp3BaHEe KbM €NeKTPUYECKNTE KOHCYMaTOpK Ha enekTpomobuna.

A 4

A
Y

dur. 4
MpmneTnte Ha cxemarta 03Ha4YeHNs ca kakTo cnegea: 1.ConapeH poTonaHern;

2. KoHtponep; 3.Ab-cobctBeHn Hyxau; 4.KoHcymaTopu; 5.DC/DC-npeobpasysaten;
6. Ab-Tarosa.
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Mpe3 usnata cBeTna 4acT Ha fdeHa conapHus ¢oTtonaHen (1) reHepupa
€NeKTPOEHEPIrns, KOATO ce perynmpa oT KoHTporepa (2) n ce HaTpynea B Ab (3). Tb1 kaTo
BpemeTo 3a 3apsaga Ha AB(3) e cpaBHuTenHo kpatko ( AB(3) e ¢ kanauyuteTt 100 Ah, a
conapHusa naHen gaesa o 18 A) cnepg nbnHOTO 3apexaaHe Ha AB(3) koHTponepa (2) ce
npeskntoyBa kbM DC/DC-npeobpasysatens(5) n ypes Hero 3anoysa Aa 3apexaa Ab(6).
Mo TO3M HaumMH ce M3nons3Ba usnarta reHepupaHa enektpoeHeprus. OcBeH ToBa nopaam
3anoXeHus NpuopuTeT ce rapaHTupa, Ye Ab(3) e BuHarn sapegeHa.

bboewoTo pasBuTME Ha NO4OOHWM CONapHW reHepupailim CUCTEMU € CBBbP3aHO C
N3NoN3BaHeTo Ha (poToconapHM NaHenu ¢ No-BUCOK KOeULUMEHT Ha NOfes3Ho OenCTBue,
KaKBMTO Beye ca pa3paboTeHu 1 ce M3nons3BaTt Npy CbBPEMEHHUTE KOCMUYECKN CUCTEMM.

Opyrns enemMeHT OoT cuctemaTta, KOMTO Moxe Aa Obae ycbBbpleHcTBaH ca Ab npu
KOMTO HaBM3aT HOBM TEXHOMOrMM U MaTepuanu, NoBuLLIABaLLM B 3HAYMTENHaA CTeneH
TEXHUYECKUTE UM NapameTpu.

3AKINKOYEHUE

BbB Bpb3ka C paspaboTeHata u BbBedeHa B ekcnnoatauusa doToconapHa
reHepaTtopHa cuctema 3a enektpomobusn, morat ga ce HanpaBAT CnegHUTe OCHOBHU
n3Bopaa:

- [lpunoxeHuneTo Ha boToconapHa reHepaTopHa cucTema Ha enekTpoMobun moxe ga
OCUIypU LOCTATbYHO ENIEKTPOEHEPTUSA 33 3aXpaHBAHETO HAa COOCTBEHUTE HYXAM Ha
NPEeBO3HOTO CPEeACTBO.

- WanuwHata enektpoeHeprusa Moxe Aa ce U3nona3sa 1 3a TAroBu HYXaw.

- @oToconapHata reHepaTopHa cucTemMa Mo3BOfsiBa Aa Ce yBENUYM MaKCUMarHus
npober Ha enekTpomobuna.

- OcHOBHOTO NpeaMmcTBO Ha poToconapHata cuctema e pakta , Ye TS U3nonsea
Bb30OHOBSAEM N3TOYHMK Ha EHEPrus.

- HapexgHocTTa M npogbIimKUTENHOCTTa Ha eKkcnroaTauus Ha cuctemata € MHOro
BMCOKa.

- PaspaboTteHaTta reHepaTopHa cuctema e gokasana cBosiTa QyHKUMOHAanHa rogHocCT
N MPUITOXUMOCT B MPOLIEC HA peariHa ekcnroaTaums.
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I'IepcneKTMBM n nporpamum 3a n3nosfiasaHe Ha Bb300OHOBsAEMU eHeprMﬁHM
N3TOYHUNLUMN

Metbp Kasakos , Mutko CtosHOB

Abstract: Perspectives and programs for the using of Renewable Energy Sources.
In the summary report it has as it main focus related whit R.E.S .,the type of sources, how the world is using
them in practice and how they are manufactured with positive and negative sides of R.E.S..
Reflection of R.E.S .of different countries economics.
Key words: R.E.S.- renewable energy sources, Energy, Bio-fuel.

BbBEAOEHUE

Moa BL30OOHOBAEMUTE M3TOYHMUM Ha €Heprusi we pasbupame TakmBa WM3TOYHULN,
KOUTO Ca Bb3CTAHOBSABAT MO €CTECTBEH HAYUH UMM Ca NPAKTUYECKN HEN3TOLLNMU - BATHP,
BOAHW BacenHu, cnbHUe 1 ap.

Mpe3 2008 r. okono 19% oOT cBeTOBHATa KOHCyMaUWA Ha eHeprna uasa MMEHHO OT
TakMBa W3TOYHMUKM, B KOMTO ce BknmwouBat M 13% or pobuBaHaTta eHeprna oOT
OMoM3TOYHMLM, M3Non3BaHa OCHOBHO 3a oTonnieHne n 3,2 % nonyyeHa eHeprusa ot BEL
[1]. HoBuTe Bb30OHOBAEMM UITOYHMUM — Manku BEL|-Be, cbBpemeHHO o6paboTeHa
Ovomaca, BATbPHW, CIbHYEBW, reoTepmarniHu enekTpoueHTpanu, OuoropmBa [fasat
apyrmte 2,7% ot notpebneHneto uMm, Kato genbT um 6bp3o Hapactea [1]. [pwm
NPON3BOACTBOTO HA €leKTPOEeHeprna OenbT Ha Bb30OHOBAEMUTE W3TOYHULM € OKOSOo
18%, kaTo 15% OT enekTpmnyecTBoTO ce npoussexaa ot BELU [1], [2]. Tpon3BoacTBOTO Ha
eneKTPOeHeprna OT BATbPHWU enekTpoueHTpann HapactBa ¢ 30% roguwHo, kato npes

2009 r. obwara MM MHcTanupaHa MoliHocT e 157 900 MW [3], okono %3 oT Hes B
Wcnanus, MNepmannga, CALW, NHams n Oanua [4]. Kbem kpas Ha 2009 r. ooToBONTanNYHUTE
€eneKkTpoLeHTpann no ceBeta umaT MouwHocT okonio 21000 MW, kato Han—ronemuTe
dooToBONTANYHUTE enekTpoueHTpanu ca B epmaHua n Ncnanmna [6]. bpasunua nbk e
efHa OT CTpaHuUTe C Han-ronemMm nporpamu 3a Bb30OOHOBSEMU EHEPTrUMNHU WUITOYHULM,
BKIMOYBALLM NPON3BOACTBOTO HA GMoeTaHON OT 3axapHa TPbCTUKA, KAaTO eTaHONMbT AaBa
18% OT KOHCyMauuaTa Ha aBTOMOBUITHO rOpMBO Ha CTpaHaTa [5].

OcHOBHMA eHeprmeH U3TOYHMK B MOMEHTA, KOMTO cBeTa u3nonsea € netpona. OT
HEeroBute aepuBaTn ce MofnyyYyaBaT MHOrMO MNPOAYKTWU, KOMUTO HamMupaTt MU3KMYUTENHO
NpUNoXeHNe B eXXeaHEBMETO Ha XopaTa. Tes3n ropmea ca B OCHOBaTa Ha rofisima 4act oT
NPOMMLLIIEHOCTTA Ha CTPaHUTE U TpaHCMNopTa KaTo usano. Ho neTponHuTe 3anexm He ca
Hensyeprnaemn.M3anonseaHeTo Ha MuMapaM TOHOBE MNETPON €XerogHo MOCTEeneHHo
n3yepnea 3anexute my. lNpn TOoBa ekcnnoaTupaHe Ha NETPOSTHUTE PeCcypcu MbpBOTO,
KOeTO e ce oTpa3m Ha notpebneHneTo um we 6bOe LeHaTa Ha CypoBMHATa U KpanrHus
npoaykt. We ce nonyun cutyaumss npy koAaTo gobuBa Ha MNETPON Lie e no—CKbn oT
KpanHusa npoaykT. LieHuTe Wwe gocturHaTt cBos BPbX M TOBA LUe Ce OTpasn U3KITHYUTENHO
NIOWO BbPXY MKOHOMWUKUTE Ha CTPaHUTE — KaKTO Ha Npou3BoaUTENUTE, Taka W Ha
notpebutennte. Bb3HMKBA BBLMNPOCLT — MOraT N ga Ce HaMepsiT anTepHaTUBHU
N3TOYHULN Ha eHepPrusi, Bb3MOXHO NN € [ja Ce 3aMeHAT NpoaykTuTe Ha netpona (6eH3uH,
AN3EenoBO ropuMBo WM Ap.), C APYrM U3TOYHMUM, KOMTO Aa 6baaTr He camMo 4ucTu ot
€eKOoNornMyHa rnefHa To4vka, Ho U Bb3oOHOBseMn. Kato oBLLHOCT cBeTa € MHOro 3aBUCUM
OT neTpona U B MOMEHTa TOW Ce OKas3Ba HaW-U3non3BaHWA NPOAYKT, KOWTO Hapen C
npupogHaTa ra3 goctaeda Hag 50 % oT HeobxogmMmaTta HU eHeprus. Bbnpekn odeBngHmA
HanpeabK B M3MNOM3BAaHETO Ha anTepHaATUBHU U3TOYHULM Ha eHeprusi, B MOMEHTa HsMa
TakbB KOWTO Aa 3aMeCcTW HanmbfHO MeTpona W ga noctura HeroBute napameTpu no
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OTHOLLIEHWNE Ha M3MNOM3BaeMOCTTa My B MKOHOMUKUTE Ha CTpaHuUTe (Hanp. TeYHUTE ropvea
MMaT BUCOKA CTerneH Ha Oron30oTBOPsIBAHE Ha €eHeprusita Cu, BUCOKA €eHepruiHa
NABTHOCT, NNECHO Ce CbXpaHsBaT W TpaHcrnopTupaT u Ap.). ToBa obaye o3HayaBa, Ye ce
Hanara u Beye e A0oLWbIT MOMEHTa, B KOWTO HAMUPAHETO Ha Bb30OHOBAEMU N3TOYHULM Ha
eHeprusi e NoBeye OT HanoXuUTenHo. M Team n3todHmum e Tpsibea aa 3aMecTsaT neTpona,
KoraTto TOW e e AOCTUrHam CBOsSi MMHMMYM M HsIMa Ja MOXe MoBeYye [a ce pasyvTa Ha
Hero, kaTto noAaAabpkalia eHepruiHa cuna. HamupaHeTo Ha ycTonuMBa €eHepruinHa
cucTema no Bpeme, KayecTBO U LieHa € BaXeH XOf B Lenusi bBpeMeHeH cBAT. Bcuuko,
KOETO € CBbp3aHO C W3MON3BaHETO Ha Bb3OOHOBAEMUTE W3TOYHMLM HA €Heprus Lie
[AOBefe [0 KOpeHHa NpoMsiHa B TEXHMKATa M UKOHOMMKAaTa Ha cBeTa. ToBa U3nonasaHe Ha
HOBUTE EHEPrUHN U3TOYHULM LLIE HAMOXM U MPOMSIHA Ha XXMBOTA HM M TO B 3HaAYMTErNHa
cteneH. CamMoTO NpemMuHaBaHe Ha HOBUS BapuaHT OTHOCHO W3MOSI3BaHETO Ha HOBU
€HEPrMAHN M3TOYHMLUM Le CTpyBa MHOMO CKbMO W TSAXHOTO MPUNIOXKEHME HSMa Oda e
TOJIKOBA NECHO, KaKTO € Npu TEYHUTE ropuBea.

Bcuuko ToBa HM Hamnara ga o6bpHEM CEPUMO3HO BHUMaHME Ha HOBUTE U3TOYHULM Ha
eHeprusi, TaxHata paspaboTka, NPUNOXeHWe, KayecTBO M ApYrM M3UcKBaHus. B Toswn
AoKnapg Le ce pasrnedaT BbNpPOCUTE CBbP3aHM CbC 3amsiHaTa Ha HEBb3OOHOBSEMU C
Bb30OHOBAEMM M3TOYHMLM Ha €Heprusi, pellaealin npobremmute 3a WKOHOMMKATa M
XMBOTA Ha xoparTa.

U3NOXEHUE

EOHO OT Hal BakHWTE U3NCKBAHUS KbM Bb30OHOBAEMUTE M3TOYHULM HA eHeprus e
[Aa He 3aMbpcsaBaT OKonHaTa cpefa. ToBa € eAHa MHOro CblLUEeCTBEHa NpUYnHA , KOSITO ce
npeBpbLUa M B €4HO OT yCcrnoBusTa 3a NpOM3BOACTBOTO Ha TakaBa eHeprus. [pousxoga u
TpsAbBa Oa e TakbB, 4e [a NO3BOSIsIBA HEMNpekbCHATOTO U Bb3npousBexaaHe. T.e.
pecypcbT Ha Bb3OOHOBAEMUTE M3TOYHMUM Ha eHeprus Tpsbea aa 6bae HeorpaHu4eH.
Bb3obHoBsiemaTa eHeprust TpsibBa ga MMa MHOMO MO-HUCKO HEeraTMBHO Bb3OeNCTBUE
BbpXy OKOSfiHaTa cpefa, OTKOMKOTO MMmaT TPaguUMOHUTE U3TOYHMUM Ha eHeprus. Teau
HOBM €HEPrMHM U3TOYHULM MMAT BaXKHU NPeanMCTBa npen OOCEeralHoTO U3non3eaHe Ha
doocunHuTe ropmea.

OT wu3nona3BaHeTO, MPUMOXEHMETO M eKcnroaTauusTa MM We ce CcTuMmynupa
MKOHOMMKAaTa, coumanHata cgepa u ap. Cpeacreara, KOUMTO LWe Ce WHBECTUpPAT BbB
Bb30OHOBAEMUTE W3TOYHULM Ha €Heprus LWe ce pas3xoaBaT 3a Mmatepuvann  3a
NPOM3BOACTBO HA M3TOYHULWM Ha €eHeprus, nepcoHan 3a u3paboTka, usrpaxgaHe u
noaabpkaHe Ha TexHukaTta. [1pu No-WMpPoKo NPOM3BOACTBO Ha ENEKTPOEeHeprua Moxe Aa
ce CTUrHe 1 A0 N3HOC.

MbpBUAT Bb30OHOBSEM M3TOYHMK HA €HEprusi No3HaT OT MHOrO0 BpeEME € BATbPbLT.
BatbpHaTa eHeprua e nsnonssaHa 3a 3agBwkBaHe Ha Kopabu, NPUMUTUBHU MEXaHU3MU
(momnun, menHuum ). MNpuHuMna Ha M3non3BaHe Ha BATbpPHATa €Heprus € MHOro NpocT —
pa3MecTBaHETO Ha rofieMy Bb3QyLIHM Macu Ha pasnuyHa BUCOYMHA, BCMNeACTBME Ha
HEepaBHOMEPHOTO HarpsBaHe Ha 3eMHaTa MOBBbPHOCT. PasnnyHM No BUCOYMHA TE3M MacK
MmaT pasnuyHa TemnepaTtypa, KoeTo npeamsBMKBa CMsSHA Ha Bb3gyxa, KOUTO npu
OBWXXEHMNETO CU Ce ycella KaTo BATHP.

BaTbpHaTa eHeprus nNpyu CbBpPEMEHHUTE TEXHOSOMMU Ce WU3MOM3Ba, KaTo Cce CTPOoAT
BMCOKM MeTasrHM KOHCTPYKUMM, Ha YUATO BPBX CE€ MNOCTaBsA reHepatop C nponenep.
BatepbT npemunHaBaly, npes BuMTNata Ha nponenepa NpeansBuKBa 3a4ABMXBAHETO UM U
3aBbpPTaHETO Ha reHepaTtopa. Ton OT CBOS CTpaHa npoussexaa enekrpnyectso. Korato ce
NOCTpOsiBAT MHOIO TakMBa BeTporeHepaTopu ce obpasyBa BATbpeH napk. KonnyectBoTo
Ha enekTpoeHeprnata 3aBucyM OT Opos Ha BbTbPHUTE MapkoBe, BMAA M MOCOKaTa Ha
BATbpa, MECTOPAa3MnoSyIOKEHUETO Ha BeTporeHepartopa CnpaMo Bb3AYLHUSA MOTOK,
CKOPOCTTa Ha BATbpaA.

3atoBa M TakMBa BATbPHU NapKoBe Ce CTPOAT nNpu npeobnagaBaliy CUNHU U
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NOCTOSIHHK BeTpoBe. Pa3bupa ce, Ma n MUKPOBETPOreHepaTopu, KOUTO ca NpeaHasavyeHn
3a Marnku KOHCyMaTopw.

Mo kpanbpexumaTa, KbAeTo MMa NOCTOSIHHW BETPOBE, HA MEeCTa CbC CUSTHU Bb3AYyLUHU
TEYEeHUs,, NpU OTKPUTU PaBHUHM W MMAAHUHCKW PaNOHM Ce€ CTPOAT BATbPHMU
€MNeKTPOCTaHUMN.

Mpn BeTporeHepaTopa BaXkHa 4acT 3aemMa BUTMIOTO — To TpsAbBa ga e ¢ ronsm
AnameTbp Taka, Ye ga ynaBA M Hal-mMankoTo ABMXEHMe Ha BATbpa. JlonaTkmte Ha
BUTNOTO TpsibBa Aa C NPOMEHNMBA CTbMNKA, KOETO € OT 3HAa4YEeHne 3a pasfnuyHaTa CKOpOCT
Ha BATbpa. Butnata TpsabeBa ga ca B CbCTOsiHME M Oa ce obpwbluaT Mo nocokaTa Ha
BATbpa. [pyra pasHOBMOHOCT Ha XOPWU3OHTANHUTE BETPOreHepaTtopu € BapuaHTa C
BEpTMKanHa HaCoOYEeHOCT Ha reHeparTopa 1 BUTNOTO. TO3M BapuaHT He U3nckea obpbliaHe
Ha BUTMOTO NpW pasnnyHa nocoka Ha BaTbpa. OCHOBHO M3NCKBaHE 3a BETpOreHepartopa e
TOon oa Obae pas3nosioXkeH Ha MakcuManHa BUco4YmMHa B atmocdepara, pa3bupa ce cnopep
CcTabunHoOCTTa Ha KOHCTPyKUMATa. ToBa My MO3BONsiBa Aa ynaBaA M Han-Manknsa BATHP,
KakTo M ga ocsBoboam M nnowiTa Ha KOATO € MOCTPOEH, Taka 4e Ta Aa MoXe ga ce
N3Mnon3Bea 1 3a Apyru uenu (Hanp. 3a CTONaHCKn ENHOCTN).

EHeprusta nonyyeHa OT BATbpa CM MMa CBOUTE NpeaumcTBa M HegocTaTbuu. KaTo
OCHOBHO NPeaMMCTBO € TOBa, Ye BATbpa € 6e3nnarteH n 3a o6ekTuTe, KOUTO ce 3axpaHBaT
OT TakuMBa reHepaTopu He ce OTAENsT cpeacTsa, 3a Aa moraT ga dyHkumMoHupaT. OcBeH
TOBa He ce norydaBaT OTnagbYHM NPOAYKTWU UMM BPEAHW ra3oBe, KOETO € ronsiMo
npeauMmcTBo. MHoro nogxoasiwiy ca 3a OTAaneYeHn panoHW, KbAeTo He MOoXe ga ce
AOCTaBu Apyra eHeprus, Kato enekTpu4ecTso, ras, TedHu ropusa. Ho oT gpyra ctpaHa
OBWKEHMETO Ha BATbPa € YeCTO MbTU NPOMEHNIMBO U CUITHO M3MeHsLo ce. Mima mecTta
KOMTO U Makap ga ca noaxogsily 3a MoCTposiBaHE Ha BETPOreHepaTopu Ca CKbMNK
(KypOpTHM MecTa, TYPUCTUYECKM N UCTOPMYECKM OBEeKTU M T. H.). BucokaTta KOHCTpyKLMA
HAMa N O0OObp €CTeTUYEH BUA, Tbil KATO HEMHOTO E€AWHCTBEHO NpefHasHayeHue e aa
Obae MOHTUpaH reHepaTopa. ViMa onacHOCT 3a MpemMuHaBaly Ha roneMm sita nNTuum,
KOMTO nonagHanu B CUNEeH Bb3AyLWeH NOTOK, TpyaHo 6muxa ce cnacunm OT BUTNarta Ha
BeTporeHepaTopuTe. lNocnegHuTe ce oTnMyaBaTt € JocTa ronam wym npu paborta n ako
HabnM30 XNBEAT XOpa ToBa Npean3BmMKBa Aocta HeynobcTea.

[pyr BuO eHeprusi € M3non3BaHeTO Ha KMHETUYHATa eHeprusi Ha ABMXEHUMETO Ha
BoAHUTE Macu (Bogata mma kbM 800 nbTW No-rondgma NiabTHOCT OT Bb3gyxa M TOBa U
nossonsgBa ga O6bae HOCUTEN Ha ronemMu eHeprunHu 3apsam). ToBa ca nNpunmMeBuTE Y
OTNMBUTE Ha MOpeTaTa 1 okeaHuTe. Te3n NPUnMeM u OTNIMBKU Ce OCbLLECTBABAT ABA MNbTU
AHeBHO. onemn konuyecTBa Boda ce ABWXKAT M Te ca B CbCTOsiHME Oa reHepupart
OrpoMHa eHeprusi. Tasm eHeprna ce TpaHcdopMupa B enekTpudecka u ce ua3nonsea 3a
pasnuyHn uenn. Ho BbnNpekn HeorpaHMyeHaTa eHeprusa Ha Bogata ToBa He e naeanHoTo
peweHne 3a aobueB Ha Bb30OHOBsiemMa eHeprus. 3a ga ce M3nonsBa BogHaTa eHeprus
TpsibBa ga ce NOCTPOAT crneumaniHn CbopbXeHusi, NoAoOHN Ha S30BMPU 3a NPON3BOACTBO
Ha enekTpuyecka eHeprus. Ho nopaam mawaba Ha MOPCKUTE Macu, TakMBa CbOPbXEHUSA
ce uarpaxgaT TPyAHO M ca OrpOMHM NO CBOMTE pasmepu. Te ce NoCTposiBaT HaNpeyHo Ha
YCTMETO Ha BNMBALLLA CE pPeKka B MOPETO UMM OKeaHa, HO cneuuanHuTe KaHanu, No KOUTO
lLle npoTMyaT BOAHUTE Macu NpoAbiKaBaT M HaBbH, B camMoTo Mope. 1o To3M HauduH
NPUNMBUTE N OTIMBUTE NPEMUHABAT NPe3 Te3n kaHanm 1 ToBa 3aaBumkBa TypbuHa. Ts e ¢
anTepHaTUBHO ABWXEHWEe, KOeTO W3MNon3Ba WM OTNMBa Ha BogdaTa. To3M UUKbI Mma
BpemeTpaeHe oT okono 10 4yaca B AeHoHowme. TbW KaTO MNPUNIMBUATE U OTNMBUTE ca
npeasuaMMmn ToBa NO3BOSISIBA HA CUCTEMaTa [a Cce BKMNHYBA U KbM OCHOBHUS AOCTaBYMK
Ha enekTpoeHeprus Taka, 4Ye ga ce Mnonyyu egHa CUHXpOHHaA paboTa. M TyK OCHOBHOTO
NpeanMcTBO e, Ye eHeprusaTa e 6esnnatHa. He ce npomsBexagat oTnagbyHU NPOAYKTU U
rasoBse. [lpousBexga ce OCUIypeHO €eneKkTpu4ecTBO, NOAObPXKAHETO Ha reHepaTtopuTe
ctaBa C MHOro marnku pasxogu. OCHOBEH HedoCTaTbKk ca ronemMuTe MHBECTUUMM 3a
NOCTPOSIBAHETO Ha Te3n xuaporeHepartopwu. WM3uckeat ce ronemu nnowm, Kakto B
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ycTueTata Ha pekuTe, Taka U No TAXHOTO TeyeHue. 3a HeJoCTaTbK Owe MoXe Aa ce
MOCOYN N BIIUSTHAETO Ha Te3N BOAHM Macu Bbpxy dropaTa u dpayHaTa B JaEH pernoH. 3a
pasnuka OT BETpPOreHepaTtopuTe, Npu XmaporeHepaTtopuTe MHOMO YeCTo He e Heobxoanm
peaykTop mexay TypbuHaTta n reHepaTopa.

EoHa MHOro nepcnektMBHa eHeprus e Tasu nonyveHa OT ChibHUeTo. HenHoTo
NPUINOXEHNE B CbBPEMEHHUS CBAT € [OCTa Pa3npoCTpaHEHO WU Hamupa BCe Mo-ronsima
nonynapHocT. CnbHYeBaTa eHePrus Hammpa NPUNOXeHne KaTo:

1. conmapHM enemMeHTM 3axpaHBawm crpagn, ©OacenmHn wn gp. 00ekTn Ccbe
CbOTBETHATa MOLLHOCT Ha NaHenuTe;

2. boTtoBONTAUYHN CIBHYEBU MaHENW — MNO3BONMSIBAT OOCTUraHe Ha no-ronsima
reHepvpaHa MOLLHOCT;

3. 3agBmkBaHe Ha TypbuHKM, Ype3 3aTonnsgHe Ha Bb3ayX B CreumarnHu ClbHYEBU
KyIniM 1 NponsBeXxaaHe Ha enekTpudecka eHeprus;

4. Npoun3BOACTBO Ha BOAOPOL Ype3 OTO-eNEKTPOXUMUYHM KNETKN 1 Op.;

[pyr cbBpeMeHeH HayuH 3a NosflydaBaHe Ha EeHeprust € 4Ype3 U3NOoN3BaHeTo Ha
3eMHaTa TonnuMHa — reotepmariHa eHeprusi. Tasm TonnMHa Hammpallda ce Ha AbnboYnHa
OT HSAKOSKO MeTpa Ao 3 — 4 KMNoMeTpa, ce U3BnNu4ya Ypes reotepmanHu nomnun. Pasxogure
NO WMHBECTULMMTE Ca ronemMn, HO MnoagpbXKkaTa € €eBTMHA, KOeTO OT CBOs CTpaHa
MOHMXXaBa 1 LieHaTa Ha nosnyyeHaTa enekTpoeHeprus.

BuomacaTta cbLUOo ce 13nons3ea 3a NPON3BOACTBO HA EHEPIrUSA B CIIEAHUTE CryYau:

1. npou3BoACTBO Ha OuoropmBa — 3a AMPEKTHO W3MNON3BaHe WMANM B CMEeC C
KOHBELIMOHAITHO ropmBo (AN3EeN0B0);

2. wnsrapsHe Ha buomacata B 6onnepu 3a nonyyaBaHe Ha Tonsna Boaa.

BuoropueaTa ce nony4yaBaT oT npepaboTka Ha 3eMeAesiCK/ KynTypu uUnm oTnagbyHu
NPOAYKTU B XMBOTHOBbAHM hepmu. IMbpBON3TOYHUK Ha BromacaTta e AbpBOTO, KOETO Ce €
N3MON3Basio Kato M3TOYHUK Ha TOMMMHA, Ype3 marapsaHe. Cera octaTbuu OT 3eMeAESICKU
KynTypu ce M3nonaear 3a rnoflydaBaHe Ha eHeprus, kaTo crnea uarapsiHe nonydeHarta napa
3aaBukBa TYpOUHKM, a Te OT CBOSI CTpaHa ca CBbP3aHN C reHepaTopu 3a NPon3BOACTBO Ha
enekTpn4yecTBo. Ho He camo cenckocTonaHCcKM KynTypu moraT ga ce ua3nonssar 3a gobms
Ha eHeprus.

MHOro HeHy>XHM oTnaabLM OT BCAKAKbB XapakTep M BUA4 MoraT ga ce M3ropsat U no
TO3M Ha4YUH ga ce Nosyym napa unu TonnuHa 3a 3afBWKBaHE Ha ernekTpoueHTpanu. Taka
HanpMMep >XMBOTUHCKWN, pacTUTENHM U OUTOBM OTNaabLM Ce U3rapaT 3a noflydyaBaHe Ha
npupoaeH ras, MeTaHon W Ap. MU3TOYHMUM Ha eHeprmsa. OTnagbyHM NPOAYKTU ce
nony4aBaT OT AbpBONpepaboTBaHETO, 3EMEAENICKUTE KYNTYPU, XKMBOTUHCKUN TOP.

To3n BMO W3TOYHUK Ha eHeprna (bGuomacarta) uma crnegHutTe npegumcTea —
M3Non3BaT ce OTnagbyHM NPOAYKTU, KOUTO UHa4Ye He Guxa Mornu ga ce pasnagHaT 6bp3o
B npupoaarta u ToBa 6u goBenNo A0 HENMHOTO 3aMbpCsaBaHe; NonyYyeHaTa eHeprusi € MHOro
€BTWHA; e ce Hamanu noTpebneHneTo Ha ApyrM U3TOYHULM Ha eHeprus, obvBaHu OT
3eMdATa U TOBa e yAbIKM OCTaTbuyHUA UM pecypc. Hepoctatbumte obaye He ca HuKak
Marnko — 3a nosiyyaBaHe Ha JOCTaTbYHO EHeprus, KOATO Aa onpaBAae WHBECTULMUTE CU
TpsibBa ga ce cvbepat ronemu konnyecTea buomaca; ToBa cbbmpaHe e CBbp3aHO C Apyru
npobnemu, KOUTO He ca NpeaMeT Ha To3n JoKNag; n3rapsHeTo Ha buomacaTa e CBbp3aHo
C OTAENsHEe Ha TOMMMHA M TO3M MPOLEC NO MPUHUMN AOBEXAa A0 3aTonnsdHe Ha dageH
pervoH 1 noBuLaBaHe Ha TemnepatypaTa Ha aTMocdeparta — T. Hap. NapHUKOBW ra3oBe;
oTnagbumTte we TpsibBa ga ce cbxpaHsaBaT 3a NOo-Abiblr Nepuog OT BpEME, KOETO U3NCKBA
N ronisiMa nsiowy, 3a CKragoBo NPOCTPaHCTBO (Mopaaun dakTa, Ye eanH npouec Ha 4obus Ha
eHeprust He TpsibBa Oa Obae NpekbCBaH); TOBa OCKbMsSIBA MNosfiydeHata €Heprus U He
onpaBdaBa BIOXEHUTE WHBECMUMW, ako He ce wusberHat nocovyeHuTe no-rope
HegocTtatbun. Kato ce mma npensua, 4e mMma v cnopasymeHue 3a OorpaHuvaBaHe Ha
NapHUKOBUTE EMUCUN MEXAY AbpXaBuTe, TO3M BUA €Heprust He e Han—gobpus BapuaHT
3acera.
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3AKNMIOYEHUE

N3non3saHeTo Ha Bb30OHOBAEMW M3TOYHULM HA €HEeprusi NpaBu WMKOHOMUKUTE Ha
CTpaHUTE MO-Manko 3aBUCUMMM OT OCHOBHWUTE [OOCTaBYMLM Ha TPaAULIMOHHUS MeTpon.
EdbekT uma 1 3a HaceneHMeTo, KOeTO LLE Mor3Ba Ta3n eHepPrus — KakTo coumarneH, Taka u
NKOHOMMYeckn. COCTBEHMLMTE Ha MarnkuM €eHeproueHTpanu Lie morat jga nonssart
nporpamu 3a pasBUTUETO UM U OCUTypsiBaHE Ha HOBM PaboOTHW mMecTa. M Tbi kaTo ToBa
HanpaBneHve e HoBa 3a pas3paboTka M YCbBbPLUEHCTBAHE 30Ha, le MoraT ga ce
NpuMBNMYaT MHOrO CreuManucTM 3a pasBUTMETO U Cb3[daBaHe Ha HOBWU HAYMHU 3a
N3non3BaHe Ha Bb3OOHOBAEMW U3TOYHMLM Ha eHeprus. Llle mMoxe cblluo Taka u ga ce
noMucnn 3a edgekTUBHO NPUIOXEeHWe Ha Tasu eHeprust B OuTa. lonyyeHata uucTa
eHeprusi ce npoaasa Ha eHeprocHabauTenHuTe pMpmMmn, KOeTo CTUMyNUpa PasBUTUETO Ha
TO3N BUA eHepreTuka. MpeanaraHeTo Ha TakaBa eHeprusi Wwe AoBeAe A0 MO-HUCKU LIEHM
Ha oOcTaHanuTe eHeproHocuTenu. [axe W camuTe ObpXaBW ca 3aMHTEepecoBaHW OT
pPa3BUTMETO Ha anTepHaTMBHATa eHeproHocUMocCT. CbLLEeCTBYBAT N AaHBYHN 0ONeKYeHns
3a pasBUTME M U3NON3BAHE Ha YNCTUTE EHEPIUNHN CUCTEMN.
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EﬂGKTpOMOGM.ﬂMTe n 3aMbpCcABaHEeTO Ha OKOJIHaTa cpega

MBaH EBTMOB, PoceH iBaHOB

Electric vehicles and pollution of the environment: The article discusses problems related to the
influence of electric vehicles on environment. An analysis of carbon dioxide emissions generated by different
types of electric power stations is done. An estimation of emissions generated for charging of an electric
vehicle in Bulgaria is presented.

Key words: Batteries, Electric Vehicles, Carbon Dioxide, Fossil Fuel,

BBbBEOEHUE

Bopbata 3a HamansBaHe Ha BpeoHUTE €eMUCUM OT TPAHCMOPTHUTE CPEACTBa,
M3MNON3BalUN €EHepruaTa Ha TEeYHUTe TropmBa, MW3Bede MOHEC Ha npedeH nnaH
NPON3BOACTBOTO Ha enekTpomobunn. BbB Bpb3ka ¢ TOBa € HeoOXoaMMO Aa ce U3SCHAT
HAKOW BBLMNPOCKU, CBbP3aHM C M3MNON3BAHETO HA ENEeKTPOMOOMINTE U TEXHUAT AOAn B
3aMbpcsIBaHETO Ha okoriHaTta cpefa ¢ BpegHm emucumn CO, (BbrneponeH ANOKCUA).

MU3NOXEHUE
Ha TO3M eTan oOT pasBUTMETO Ha HaykaTa, KaTOo MW3TOMHUK Ha eHeprna B
enekTpomobunute ce u3nNon3Ba akymynaTtopHaTta 6aTepusa. [pyrnte M3TOYHULM Ha
€Heprus Kato ropuvBHUTE KIIeTKM, CYMNepKOHOEeH3aTopu W Op. ca BCe olwe Ha eTan
ekcrnepumeHTupaHe. AKkymynaTopHuTe 6atepum, KOMTO Ce U3Non3eaT B enekrpomobunure
ca HAKONKO Tuna [2], ¢ pa3nuyeH KanaunTeT u crnepq paspexgaHeTo MM OTHOBO TpsibBa aa
ce 3apegaTt. Enektpuyeckata eHeprnd, C KOATO ce 3apexgar, Moxe aga 6bae
npousBegeHa OT pas3nuyHM UeHTpanu. 3a BCsfKa CTpaHa nNpoOM3BOACTBOTO Ha
enekTpoeHeprna e mHausugyanHo. B 3aBucuMoCT OT ropuBaTa, KOUTO Ce WU3Mnoni3eaT B
LeHTpanute, 3aBUCUM W KONMMYECTBOTO Ha BpeaHu emucun (Tabn.1), otaensHu 3a
npounssoacTtBoTo Ha 1 kKWh enektpoeHeprus [1].
Tabnuua 1
OtgensHe Ha CO2 npu NPon3BOLCTBOTO Ha efleKTpoeHeprus

" BwrnepogeH
3TOYHMLUM Ha eHeprus

ANoKcua
TEL|(c ropmBo Bbrnvwia) 990
TEL] (c ropnBo HaTypaneH ras) 440
TEL, (c ropnso netpon) 740
AELl 16
"eoTepmanHa eHeprus 122
BEL 4
BEU 32

Ha cour. 1 e gageHo otgenaHeto Ha CO; B g/kWh cpeaHo 3a HAKOM ObpXaBu OT
pPasfIMYHUTE U3TOYHULM HA ENEKTPOEHEPTUSI.
Bb3 ocHoBa Ha oTtgensiHeTo Ha CO;, npu NpPon3BOLCTBOTO HAa E€MEKTPOEHEPrUs y HaC
n yyxbrHa MOXe [a ce onpedenn B KakBa CTEMEH Ce 3amMbpcsiBa OKONMHaTa cpea npu
ABWXKEHMEe Ha enekTpomobunute. Enekrpomobunurte, KOMTO B MOMEHTA Ca Ha nasapa v B
NPOM3BOACTBO 3a M3MWHABAHETO Ha e4uH KUNOMETbP Pa3CcTosiHue napasxoasart oT 72 Ao
160 Wh enektpoeHeprusa (npunoxerHune 1). Hanpumep enektomobunsT REVA NXR c
pas3xog Ha enektpoeHeprma 72 Wh/km BbB PpaHums 61 3ambpcsiBan okonHaTta cpefa ¢
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®ur. 1. OtgensaHe Ha CO, npu npomnsBoacTeBoTo Ha 1 kWh enektpoeHeprus

oTaensHeTo Ha 6 g/km, a B lHauA, kbaeTo ce npoussexga - 67 g/km. 3a HawaTa cTpaHa
3aMbpCsABAHETO Ha Bb3dyxa OT pas3nMyHUTE MapKuM ernektpomobunun 6u ce OBUXENo B
rpannumte ot 30 — 65 g/km npu otgenaHeto Ha 400 g CO, 3a npomnsBoacTeoTo Ha 1 kWh
€nNeKTPOEeHeprus.

Ha ¢wur. 2 e pageHo otgensHeto Ha CO, 3a pasnuyHuTe cTpaHuM B g/km 3a
CblLUEeCTByBalUTE AHEC HA Nasapa enekrpomodunu.
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®ur. 2. OtgensaHe Ha CO, B g/km npu nanonassaHe Ha enekTpomobunm 3a
pasnuyHuTEe CTpaHu

[MpenopbynMTENHUAT enekTpoeHepreH 6anaHc 3a HawaTta cTpaHa Bko4vsa 40-50%
Osn Ha sgpeHata eHeprus n 3agbokutenHute 16% “senen” Tok ot BEW. OctaHnanoto
KonuyecTtBo TpsAbea ga e ot TEL, Taka ye ga ce m3non3Bat cCOOGCTBEHUTE HU BBIMULLHK
pecypcu, a CbLUO Taka U TpaguunumTe HM B TO3U HA4YMH Ha NPOM3BOACTBO Ha eHeprus. MNpu
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Te3n YCrioBUSA Ha NPOU3BOACTBOTO Ha €NeKTPOEHEPrusa y Hac we ce oTAenaT cpedHo oT
300 po 450 g CO; 3a npomnssoacteoTo Ha 1 kWh enektpoeHeprusi.

Bb3 ocHOBa Ha M3TOYHMLMTE Ha enekTpuyecka eHeprus, 3arybute npu sapexgaHe Ha
akymynaTopHute 6aTtepun n pasxogbT Ha eHeprus, Heobxoaum 3a nsMmHaBaHeTo Ha 1 km
(0,16 kW) 3a enektpomobunute B AHNNA ce norfydyaBa 3aMbpcsiBaHe C BpPeOHU eMucun
CO, 85 g/km, a B CALl- 90 g/km [4]. 3a HawaTta cTpaHa 3aMbpCsBaHETO OT
enekTpomobunute ce ovakea ga 6bae B pamkute Ha 75 g/km. [No-mankata CTOMHOCT Ha
3ambpcsaBaHeTo cnpsamo AHrmusa n CALL ce obmkmn Ha No-ronemmns NPoLEHT enekTpuyecka
eHeprus, npoussegeHa ot AEL ,Kosnyayn”. [pon3BOACTBOTO Ha enekTpoeHeprnga 3a no-
rope NoCoYeHUTE CTPaHU e gageHo B Tabn. 2 [5].

Tabnuuya 2
[Mpon3BoacTBO Ha eHeprus, %
M3TOYHMUN Ha eHeprus Advrnusa | CALLl | PBbwnrapus
TEL (c ropmBo BbrnuLua) 35 49 51
TEL] (c ropnBo HaTypareH ras) 42 21 7
TEL, (c ropnBo netpon) 2 2 -
BELU 3 6,5 7
AEL 16 20 34
BEU 2 1,5 1

OT TOBa cneaBa, Ye C HaBNM3aHETO Ha enekTpoMobunuTe y Hac epeKkTMBHOCTTa OT
n3nonsesaHeTo UM We 6bae B paMKMTe Ha peguua eBponencku ctpaHu. He 6uea ga ce
OoTMMHaBa U dhakta, 4e ctpaHu kato KOxHa Adpuka, Kutam, Asctpanus un ['epmaHus
npounsBefeHaTa eriekTpuyecka eHeprus oT Bbrnva € cboTBeTHO 94%, 81%, 76% n 48%
oT 06LWo NponsBefeHaTa eHeprus.

Y Hac B 6nM3kuTe rogmHu, ako ce NoCTpoM BTOpa aTOMHa LeHTpana U nocTeneHHo
ce wmsrpaxgaTr BATbPHU M CITbHYEBU €EMEeKTpoLeHTpanu, ce oO4akBa HamansiBaHe Ha
emmumnte Ha CO,, konto Bmxa ce oTAenanu npu NPoOM3BOLCTBOTO Ha EneKTPOeHeprus,
Ao 50 g/km.

CbleBpeMEHHO C pas3BUTMETO Ha TExXHonormuTe 3a NPOU3BOACTBO Ha
ernekTpoModmnu, NpomnsBoaMTENUTE Ha aBTOMOOUNM BraraT AOMbIHUTENHU CpeacTBa 3a
YCbBbPLIEHCTBAHE Ha CbLUECTBYBALLMTE KOHCTPYKUUM aBTOMOOMAM C M3MOn3BaHe Ha
CbBPEMEHHN TEXHOSOMMKN 3a HamarsiBaHa 3aMbpCABaHETO Ha OKoMHaTta cpefa.

Cpen pecette Hanl-ronemm Mapku, npogasawm astomobunu B EBpona, Fiat e
mMapkaTta [3], koaTo oTbens3Ba Han-HUCkata cpegHa CToMHocT Ha emucun CO, OT nekn
aBToMOobunu, npogageHn npe3 nbpBaTa nonosuHa Ha 2010 rog.: 123,5 g/km (B
cpaBHeHne ¢ 2009 r. ce peructpupa nogobpenne ot 4.3 g/km). lMocTmxkeHneto e
npusHato oT JATO, cBeTOBeH nuaep 3a KOHCYNTAHTCKM YCryru W wuscnenBaHus B
obnacTtta Ha aBTOMOOMNHaTa NPOMULLNEHOCT. Ta3n KoMnaHusa e cb3gageHa npes 1984 r.
n pabotn B Hag 40 ctpanu. lNMo-koHkpeTHO, Fiat e Ha nbpBo msAcTO npea Toyota (128,0
g/km), Peugeot (132,3 g/km), Citroen (133,4 g/km), Renault (134,6 g/km), Ford (137,0
g/km), Opel/Vauxhall (141,0 g/km), Volkswagen (142.2 g/km), Audi (154,2 g/km) 1 BMW
(154,5 g/km).

Cnen nocodeHute cpegHun ctonHoct Ha CO, Ha pgeceTTe Haw-roneMyM Mapkm
aBTOMObOUINM € HeobxoaMMo fa ce nocoyaT U peanuanpaHnTe MUHUMAaTHWU CTOMHOCTU Ha
emuncumte CO, Ha mogenn asTomobunu kato Honda Insight 1.0i Hybrid — 80 g/km, Smart
Fortwo Cabrio/ Coupe — 88 g/km, Skoda Fabia 1.2 TDI CR — 89 g/km, Volkswagen Polo
1.2 TDI — 91 g/km, Seat Ibiza 1.2 TDI CR — 92 g/km, Vauxhall Corsa 1.3 CDTi — 94 g/km,
Fiat Punto 1.3 — 95 g/km n Ford Fiesta 1.6 TDCi — 98 g/km [3].

OCHOBHO KaTo ropmBO B NO-rope NOCOYEHUTE aBTOMOOWUNKM ce nanonssa 6EH3NH unm
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aunsen. HesaBucumo OT TOBa, 4Ye Mpes3 nocrnegHuUTe roguHU ce M3nonssBaT CbBPEeMEHHU
TEXHOMOrMM Npu MNpPOU3BOLACTBOTO Ha ABUratennte C BbTPELLUHO FOpeHe, BKHOYUTENHO
€MNeKTPOHHN CUCTEMN 3a yNpaBrieHWe Ha NpoLecuTe Ha ropeHe, aBTomobunuTte ce aBseart
OCHOBHUTE 3aMbpCUTENN B TPAHCMNOPTHWUS CEKTOp. TOBa OCHOBHO 3aBUCKM OT BuAa Ha
N3MNoN3BaHOTO ropmeo (Tabn. 3).

Tabnuuya 3
CpefgHa CTOMHOCT Ha BpeAHUTE EMUCUMM HA aBTOMOOMNHUTE ropuea, g/litre
BpeaHu BvxrnepoaeH BbrnepoaeH | A30THM
eMmmucum anokeua anokena OoKMcK
beH3nH 2 315 140 9,5
[unsen 2630 237 37
Bbuoanzen 1736 117 40

M3nonsBaHeTo Ha OwuoropmMBa MOXe 3HA4YMTENHO Oa nogobpu KavyecTBOTO Ha
aTMocdepHus Bb3ayx. Kakto ce Bmxga ot Tabn.1 nanonsesaHeTo Ha buogmsen Hamansisa
BpeaHuTe emucum Ha CO un CO..

Bcnuko ToBa TpsAbBa ga HM HacodBa KbM  paswiMpsBaHE M3MOM3BaHETO Ha
Bb30OHOBSIEMU EHEPTUAHN U3TOYHMLN, NMOCTENEHHO U3rpaXkgaHe Ha CNbHYEBU U BATHPHU
€NeKTPOLEHTpanuM, 3a ga MOXe AenbT Ha enekTpomMobunnte B 3aMbpCsABaHETO Ha
OKONHaTa cpefa Aa € 3HaYUTENHO Mo-Marnko U OT Han-Marnko 3amMbpcsiBalMTE OKOMHaTa
cpena aBToMobunm.

3AKINKOYEHUE

Ha T1o3n eTan Ha nMpOM3BOACTBO Ha E€fEeKTPOeHeprns y Hac, AenbT Ha
enekTpomobmnuTe B 3aMbpCABAHETO Ha OKOMHaTa cpeda C BbINEPOAEH OMOKCUA e
Obae okono 75 g/km. Mma peanHa BBH3MOXHOCT 3a HamansBaHe 3aMbpCsBaHETO Ha
Bb3ayxa OT enekrpomobunute go 50 g/km, ako n3non3saHeTo Ha BbIMMLLA B NpoLeca Ha
NPOM3BOACTBOTO Ha €NEeKTPOEHeprust Hamarnee 3a cMeTka Ha razoobpasHuTe ropmea uUnm
N3NOM3BaHETO Ha aTOMHAaTa eHeprmsa n Bb30OHOBAEMUTE U3TOYHULM HA EHEPIUA.
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BHEOPABAHETO HA EJIEKTPOMOBWUIIUTE KATO MACOB TPAHCIIOPT
MeTbp Kasakos

Abstract — The urgent need for the realization of alternative sources of energy is to
replace liquid sources of energy , which plays a major role in the movement of vehicles ,
and the need to replace them whit —electro-energy .In the summary report the focus is the
development of electro-mobile at the present time and in the future.

Key words: electro-mobile , accumulator(battery), charging

BbBEAOEHUE

HaBnusaHeTo Ha enektpomobunute B MacoBWA TpaHCOOPT (MO-TOYHO, KaTo
nepcoHanHn MIIC), 3ano4Ha ga ce 4vyBCTBa ocesatenHo. MHoro Bogewm u cepuosHu
aBTOMOOUITHM MNpomM3BOAUTENM 3anovHaxa fa ce OpUeHTUpaT KbM CEepUrMHOTO UM
NpoOn3BOACTBO, KOETO KbM MOMEHTa € B 3oparta cu. Kato unges 3agBMKBaHETO Ha
aBTOMOGOUIIA C eneKTPOeHeprna He e HoBa Mma Abnra ucropusa. PasnnyHmn npobnemun ot
TEXHOJTIOrMYHO ECTECTBO cCnmpaT pas3BUTMETO Ha TO3u BuA nHausugyaneH npesos3. C no-
BMCOKOTO pa3BuUTME Ha TeXHuUKaTa M HOBUTE MeToAM Ha NMPOU3BOACTBO, CTaBa Bb3MOXHO
Aa ce npeMmHe KbM LUMPOKO BHEApPSIBAaHE Ha MPOM3BOACTBOTO M W3MNOM3BAHETO Ha
enekTpomoodunure .

EoHa oT rnaBHMTE npuunHM  ga  ce o06bpHe chneunanHo BHUMaHME  Ha
€NeKTpoMoOMNHOTO Npom3BOACTBO Ha TakbB Bua MIIC e nopogeHa oT dhakta 3a
n3yepneaHe Ha ocunHuTe ropmea. Hanara ce 6bp3a 3amsiHa Ha eHeprusaTa gobmeaHa oT
Tax. [pyra cCbllecTBEHa nMpuyYMHaA € OT YUCTU eKosiorMyeH xapaktep. bbp3oTto
paspacTBaHe Ha rpagoBeTe 4OBede OO0 HaTpynBaHe Ha aBTomMobunu 3aasmxkBaHu ¢ [OBI.
M3BeCTHU ca HeraTMBHUTE Nocneauum oT TAXHOTO M3Non3BaHe BbPXy eKOpaBHOBECUETO U
BNUSAHMETO WM BbPXy 4oBeka. HoBuTe enekTpoaBTOMOOMAN U enekTpoxmbpuan,
nsnonasat Bmecto OBl enekrpomoTtopun ot Tuna “WIN-WIN”, Tbin KaTto nmat no-smcoka
eHepruHa e(peKkTUBHOCT U Ce NpemMaxBa N3MNoN3BaHETO Ha NO-CKbNUSA NETPOIT.

[MpeTeHuunTe, KOUTO ce NpeasBaABaT KbM €reKTpoOMobunnTe He ca MHOro, HO ca
CbLLECTBEHU:

- KOMNakTHW — OcobeHO ToBa BaXW 3a rpagcku YCroBuS, KbAeTO He e
Heob6xoauMMo fa ce ABWXKaT OrpoOMHM NEPCOHaNHN asBTomobunn ¢ pasmepu Haga
neT MeTpa v Terno Hag 2 TOHa;

- No - EeBTUHM — KaTO 3a OOLECTBEHWA TPaHCMOPT, OCHOBEH oOnpeaensiy
nokasaten uwe Oboe UuUeHaTa Ha MpeBO3a; 3a MacoBUS KynyBad Ha
€NeKTPOMOOMNNTE N3NCKBAHETO LLE € CbLUOTO, KOeTo obaye TpyaHO 3acera Lwe
6bOoe ynoBneTBopeHo, nopagau paspaboTBaHUTE TEXHOMOrMKU, KOUTO ca B
Ha4aneH ctagumn Ha BHeapssBaHeE B MacOBOTO NMPOU3BOACTRO;

- €KOINMOrMYHM - Bb3ayxa, KOUTO ce Auwa B rofieMmte HaceneHun mecta un 6es
TOBa OTAaBHA He OTroBaps Ha HUKaAKBM AOMNYCTUMM CaHUTAPHO-XUTMEHHU
HOpPMM W Cce npeausBuMKBaT BCSKaKbB BWA aneprun, 3abondBaHna Ha
AnxaTtenHuTe NbTUa u Apyru KOCBEHM NOPaXeHUs.

[MbpBOTO M3MCKBaHE € NO-TPyAHO Aa 6bae ocbLLeCTBEHO. TO 3aBMUCKU OT XenaHUeTo

Ha xopaTa KakbB aBTOMOOMN ga nputexasaT. [1lo OTHOWweHMe Ha ueHata um, obade
HellaTa CTOAT NO CbBCEM ApPYr HA4YMH. TbW KaTO aBTOENEKTPONpou3BoACTBOTO € B CBOSA
HavaneH ctagun BbB BCAKO €4HO OTHOLLUEHME M KaTO TakoBa TO € CbNPOBOLEHO C MHOIO
npobnemn — 3anoyBankm OT Au3alHa Ha enekTpomMobunute W 3aBbpLUBanikM CbC
3apsgHUTe CTaHuuK. A oTAeneH € BbMpOoChT, Ye e MMa cepuo3Ha CbNpoTMBa OT CTpaHa
Ha NPOW3BOAUTENUTE Ha TEYHW ropuBa, KOUTO BWXKOAWKA B €IeKTPUYEeCTBOTO HOBOTO
HanpaBneHue 3a antepHaTMBHa €HepPrus Wwe ce NPoTMBOMNOCTAaBAT NO BCAKAKbB HAYMH Ha
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TO3N BMA eHepro3agBmxkBaHe. Moxe ga ce kKaxe, Ye n aBTo3aBoauTe, npomssexgalim
aBTOMOOUIIM C KNacu4yeckn asuraTenu, He ca MHOroO 3aMHTEPECOBaHM Aa NPeMUHAaBAT Ha
Npon3BOACTBO Ha enekTpoMmobunu. [encTBUTENHO MMa HOBU pa3paboTKkM CBbP3aHU C
€NeKTPOMOOMNHOTO MNPOU3BOACTBO, Cb34aBaT Ce KOHUENTyanHW MOAENW, KOUTO
onpeaenaT ObaellaTta NMMHUA Ha pa3BUTUE Ha enekTpomobunurte. NpobnembT e ronsm ot
rmegHa Touka Ha pa3BuTUE Ha NOTPEOHOCTTa OT HOBM U3TOYHULM HA EHEPrUSA MPUIIOKUMN
B aBTOoMOOunuTe. EnektpomobunHata MHOYCTpUA M3MCKBa TBbPAE rofieMyn MHBECTULMMN.
ToBa o3HauvaBa, 4e LWe TpsbBa ga ce 3a4enaT KonocanHu cpencrtBa oT nevanburte Ha
npogaxobute Ha oOMKHOBEHUTE aBTOMOOMNN. A 3a Te3n aBTOMOOMNM HAMA HUKakBa
TpygoHOCT aa 6baart npogageHu. 3aToBa MacoBOTO MPOM3BOACTBO TPYAHO MOXe Aa 6bae
opraHuamMpaHo TonkoBa 6bp30. 3HAUMTENHO BHUMaHME wWe 6bae OTAEeNneHo, KakTo ce
CNOMEHa MNO-ToOpe U Ha KpanHaTa ueHa. Tbil KakTo MpPOM3BOACTBOTO Ha aBTOMOOWUNM C
T.Hap. ,HyNeBun, eMMCUnN He e EBTUHO, MBNCKBAHETO 3a LieHaTa e uma onpegensiwia pons
npu npogaxébuTe.

N3JTOXEHUE

Han—-BaXHMAT enemMeHT OT KOWTO 3aBUCKM CTPaATErM4yeckoTo pasBuTME Ha
enekTpomobunuTte e 3anaca OT rapaHTupaH npober. [MocnegHns ce ocbliecTBsiBa OT
akymynaTtopHa 6artepusi, KOATO TpsabBa Aa OTroBaps Ha CneunuduyHn U NPOTUBOPEYNBM
ycnoBus. B enektpomobunute ce nsanonseat gBa Buaa akymynaTtopHu 6aTtepum (3a no-
KpaTKoO Lle cnomeHaBame camo 6aTepusi) — ONOBHU U nuTMeBU. Pasbupa ce, onoBHute
batepun ca gocta eBTUHWU, HO TErfOTO UM € MPEKaneHo ronsMo 3a M3non3BaHeTo UM B
aBTOMOOUN C enekTpo3aaBumkBaHe. Te ce nocTaBAT OOMKHOBEHO MpUM MaluMHU C
NPOMULLIIEHO NpeaHasHa4veHue. [py ToBa Te He ocurypsieaT U ronsm 3anac ot npober.
JlntneBute GaTepun ca gocTa YCbBBPLUEHCTBAHM, HO Ca MHOMO CKbMW. 3a CMeTKa Ha ToBa
npobera Ha aBTomMoOMNa c nNuUTMeBM GaTepum € OKONo ABa NbTU MNO-TONAM OT TO3U C
onoBHu. 3a eauH npober (okono 300 kuromeTpa) B pamMKuTe Ha ronsiMm rpag ToBa €
npuemnue BapuaHT. Ho npu exeagHeBHa ynotpeba Ha aBToMOGuna npu M3BBLHIPaLCKM
YCIOBUSA U MpU FOfIEMN Pa3CTOsIHUSA, SIBHO € Ye M3MCKBAHETO KbM GaTepusita HapacTeat
MHOrOKPaTHO.

3a pewaBaHeTo Ha To3uM npobrem ca OTAeneHuM [Jocta cpeactsa WM HaydveH
noTeHUnan n Bevye e nocTurHat MHoro [obbp pesyntar. PaspaboTeHn ca HSAKONKO
TexHosnormm oT Tvna Ha Mild-, Strong- n Plug xnbpugHn aBToMobunu, a CbLIO Taka u
cuctemata Range Extender. 3acera Bogewo macto cpeq 6atepumite, KOMTO ce u3nonsear
3a oTQaBaHe Ha €Heprusi 3a enekTpoMoTopuTe e NUTUeBOo-MoHHaTa. B xmbpuaute ce
N3non3eBaT OCHOBHO HUKen-meTan xuapugHu Gatepumn. Ho Te ca ce u3dyepnanu Kato
TEXHOoNormyeH noteHuuan. JinTneBo-noHHaTa TEXHONOMMsA nma MHoro gobpa nepcnekTnea
Ha pa3suTue .[pun To3n BUL HGaTEpPUs NUTMEBO-MOHHUTE KNETKN daBaTt Npu M3nuTaHudata
MHOro no-godpa NMbTHOCT HA MOLLHOCTTA, NMO-BMCOKO HOMUHANHO HanpexeHue, BMUCokKa
eHepruiHa NNbTHOCT M TOBA M Hanara npea Huken-metan xuapugHute 6Gatepum.
JINTMEeBO-MOHHMTE aKymynaTopHuM GaTepun MmaT BMCOKa LUKNUYHA 3apexnaemMocT, Mno-
ronsM ekcnnoaTauMOHEH CPOK, CaMopaspexgaHeTo — €OHO HeraTUBHO SBMNEHue — e
cBefeHo A0 MUHUMYM. Tean BaTtepum nmaT Beye AocTa LWMPOKO NpunoxeHne B butosarta
enekTpoHnka. Bcuyko TOBa Hamnara ronemMu W3NUCKBaHUA Mpen NUMTUEBO-NOHHATa
TexHonorus. 3acera nMma NOCTUTHATK BUCOKM pe3ynTtaTtn B NPOM3BOACTBOTO MM, HO LieHaTa
e onpegenawms ¢aktop nNpu MNOKynkata Ha eanH aBTomobwun, a Te3n Gatepum mmart
BUCOKa CTOMHOCT U gocturaT Ao 70% oT CTOMHOCTTa Ha aBToMoOuMna. Taka HanpuMmep, ako
nckame ga ce ABMKMM CbC ckopocT Hag 120 km/h ¢ enektpomobun, KOUTO uma Terno
1000 kg, we HM Tpsbea 6atepus ¢ okono 21 kWh. TakaBa 6atepus gHeC CTpyBa OKOSO
450 eur/kWh. nun 3a 21 kWh ueHata ctura go 9500 EUR. KaTto ce uma npeagsua, 4ye
paguyca Ha gencteue TpsibBa ga e noHe 200 km, sAcHO e, ve we TpsbBaT No — MOLLHU
Oatepun, KoeTo LWe AoBede OO0 AONbIIHUTENHO OcKbnsiBaHe. Pa3BuTMeTo Ha Tasu
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TEXHOSOrs LWe cTaBa Nno CrnegHUTe HanpaBfeHMs — HOBU XMMUYECKN CbCTaBHM YacTu Ha
KneTkaTta 1 HOBa CTPYKTypa Ha akymynatopHaTa 6atepus, o0 nsrpaxgaHe Ha KneTkute
Ha ©OaTepuaTa, cuctemMm 3a ynpaBneHne Ha Oarepusta U KOHTpon Bbpxy Heda .[pwu
XnbpugHuTe aBTOMOOUNN Ha MbPBO MSACTO CTOM OTAadeHaTta MOLLHOCT 3a eauHuua
BpeMe, KoATO TpsibBa Aa ce akymynvpa 3a MHOro KpaTbK BPEMEBM MHTepBan n 6bp3o ga
ce otgage. .[JocturHata e cneundunyHa mowHoct ot 3000 W/kg u cneundundHa eHeprus
85 Wh/kg, a 3a egHa eHeprnHa knetka 3a enektpomobun - 110 Wh/kg. Bosch
pa3paboTBa TEXHOMOrMs, KOATO TpsAbBa Aa OOCTUIHE eHepruiiHa NnbTHOCT Hag 4000 W/kg
00 2012 r. n eHeprunHa nnbTHOCT no-ronsamMa ot 150 Wh/kg 3a enektpomobunute .ToBa
e aoBede A0 MNOBULLIABAHE HAa XapaKTEPUCTUKUTE Ha NNTUEBO-NOHHUTE aKyMyraTOpHU
oatepun ¢ 30 - 40 %. 3a xmbpmngHu aBToMobUNKM ce paspaboTBa bGaTepusi, KOATO TpsibBa
Aa m3gbpxm 6nm3o 1 MIH. UMKbNa Ha 3apexgaHe, Tbh KaTto MNpu OBWXKEHWe He ce
M3Non3Ba uenusa kanauuteT Ha GaTepuaTta, npy xmbpuagute Tasm U3NoN3BaeMoCT € OKOSo
20 %. lMpn enektpomobunute obade ca goctatbyHM mMexay 2500 n 3000 umkbna 3a
3apexpgaHe. C ToBa MOXe ga ce npeasmaun Cpoka 3a ekcnnoartauust Ha 6artepuaTta ga
6boe Hag 12 rogmHn wunu npober oo 250000 km. JIMTMEBO-MOHHUTE aKymynaTOPHU
GaTepun ca kKanpusHM cnpamMo TemnepaTypaTta. [lo gaHHM OT  nNpov3BOAMTENM
onTuMarnHata Temnepatypa e ot +15° C no +45° C. Mpu HUCKM TemnepaTypy MOLLHOCTTa
Ha baTepuaTa naga. Ho n npu BUCOKM TeMmnepaTypu ce HamarnsiBa ekcrnnoaTtaunmoHHaTa u
NPOABIMKUTENHOCT. TyK Ce Hanara ynpaBreHue U KOHTpPOonMpaHe Ha TemnepaTypara npu
KosiTo paboTtn GaTepudata. [pyr HemanoBaeH BbLNPOC € 3awmtata Ha GaTepusAta no
BpeMe Ha katacTpoda. Tsa TpsibBa ga e pasnonoxeHa Taka B aBTomobuna, 4ye npu
eBEeHTyarneH yaap, Aa ce npegnasv oT paspyLuaBaHe .

AkymynatopHuTe GaTepumn ce HyXOaaT OT 3apexaaHe, KOeTo Aa € He3aBUCUMO OT
0o6LWOTO MpPEXOBO 3axpaHBaHe, KaTo 3apsagHaTa ctaHums Tpsbea aa e obopyaBaHa, KakTto
C BbHLUEH U3TOYHWUK Ha €MNEeKTPOeHeprnd, Taka U CbC COOCTBEHN eHepronsToyHuum. Kato
npMMep 3a TakaBa 3apsgHa CTaHuMs MOXeM ga MOoCoYMM nokasaHaTa Ha durypaTta
WHTENUreHTHa 3apsgHa CTaHumMs 3a akymynaTopu.

I

12 7 2

Que. 1. MhmenueeHmHa 3apsiOHa cmaHyusi — obu, 8ud U KoMraHo8Ka
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NHTenureHTHaTa 3apsagHa ctaHuus (1) 3a enekTpoakymynaTopu 3a MHTESNTUreHTHM
enekTpU4eckn Mpexu € CBbp3aHa 4vpe3 u3xodeH TepmuHan (2) 3a 3apexgaHe Ha
enekTpoTsarosu asTomobunu (3) M 4Ype3 BxodeH TepmuHan (4) 3a 3axpaHBaHe C
enekTpmnyecTBo oT mpexarta (5), kato B ctaHumaTa (1) uma enekrpoakymynupawy, 6ydep
(6), cbcTOAW, Ce OT cynepkoHaeH3aTopu (7), a BXOAHUAT TepMuHan (4) e cBbp3aH U KbM
doToBONTAMYHU MOAYNU (8) n OpyrM U3BBLHMPEXOBM erekTporeHepupalim U3TOYHULM,
XapakTepuaupalwa ce ¢ ToBa, 4e KbM (OTOBOMTaM4HUTE MoAynn (8) ca MOHTMpaHu
CBETNNHHKU oTpaxaTtenn (9), a bydepbT (6) € CbCTaBEH M OT MHOXECTBO OBOPOTHU
enektpoakymynatopu (10) n rasoBu enekTporeHepaTopu € CBbp3aH KbM MpexaTa (5)
npe3 BTOpM u3xoaeH TepmuHan (11). B egHO ocobeHo npeanounTtaHo M3MbIHEHWE
WHTENUreHTHa 3apsigHa CTaHuMs ce ynpaensiBa OT UeHTpaneH KomnoTbp (12), 4muTo
BXOJOBE Ca CBbp3aHM C AaTtumuuTte 3a CbCTOSHMETO, Ha cynepkoHaeHsatopute (7) u
obopoTHuTe enekTtpoakymynatopu (10), ¢ pgatuuumMte 3a enekTporeHepauusi OT
doToBONTaM4HN Moaynm (8) n OT Apyrute Bb3OOHOBAEMW EHEPrUHW U3TOYHWUUM, C
AaTynuuTe 3a CbCTOSIHMETO, CbOTBETHO Ha eniekTpuyeckata mpexa (5) n asBtomobunHute
akymynatopu (13) n aBTomobunHuTe cynepkoHaeHsaTtopu (14) un ¢ patumuymte (15) 3a
nofyyaBaHe Ha 3asiBKMTe 3a erfiekTpo3apexpaHe Ha enekTpoTaroBu asTtomobunn (3),
npubnuxaeallm MHTEeNUreHTHaTa 3apsgHa craHums (1), a uaxogmte My ca CBbp3aHu KbM
N3NBbAHUTENTHM MEeXaHM3MKU 3a 3apexgaHe Ha cynepkoHaeHsatopute (7) n obopoTHuUTe
enektpoakymynatopu (10), U KbM W3NBIHUTENHM MeEXaHW3MW 3a pasnpeneneHve Ha
enekTponoTounTe oT POTOBONTANYHM MOoAYSM (8) 1 OT ApyruTe Bb30OHOBAEMU EHEPTUNHU
N3TOUHNUM Mexay mpexarta (5) n 6ydepa (6), U KbM M3NBNHUTENEH MEXaAHU3bM 3a
BKMOYBaHe Ha aBTOMOOUNHUTE akymynatopu (13) n aBToMobunHuTe cynepkoH4eH3aTopu
(14) kbM enekTpudeckaTa mpexa (5).

PaspabotBaT ce wnM ca B Mpouec Ha [OOBbpLIBAaHE MHOrO TMPOEKTU Ha
enekTpo3agBmXKBaHeTo Ha aBTomobunuTe. BHegpsiBaT ce 3apsgHW CTaHUMKM, KaKTO 3a
AOMaLLHO, Taka 1 3a obLecTBeHO non3BaHe.

3AKINMIOYEHUE

Hakpas wnckam pa pobGaBsa, 4Ye nepcnektMBata 3a  pas3BUTMETO  Ha
enekTpoasTomobunute e MHoroobellaBawa. Ho camata pasBonMHa AEWHOCT MO ToBa
HanpaBneHne n3nckeBa AocCTa YCUNus, MHOBaLMK, MHOro cpeacTtBa. TpyAHOCTUTe cera
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OueHka Ha e(beKTMBHOCTTa OT n3non3BaHeTo Ha eﬂeKTpOMOGM.ﬂM B
rpaacku ycnosus

Benusapa lNeHyeBa, AceH AceHoB

Evaluation of the effectiveness of the using of electrical car in urban conditions. In the paper a
methodology for assessing the economic efficiency of the replacement one vehicle or fleet, fueled by an
internal combustion engine with another vehicle (park), using electricity was proposed. With the proposed
methodology was made evaluation between the two parks, where it was shown that the case at the park with
electrical cars is more efficient.

Key words: electrical car, efficiency, town, methodology

BbBEAOEHUE

B QAOHewHO Bpeme WM3MNON3BaAHETO Ha €KONornMyHu asTomMobunu, paboTtewm c
enekTpyyecka wnu Opyr BuUA4 anTepHaTMBHA €Hepruss Beye e efHa OT BojewuTe
TeHAEeHUMM B NporpaMmmTe Ha peguua abpxasum u opraHmsaumu. Cnopep HoBata bsana
kHura ‘TpaHcnopt” 2050 r. npe3 cnegpawuTte rogvHuM ce nnaHuMpa WHBECTUPAHETO B
€KONOrMYHM NPoeKkTn B TpaHcnopTa [2]. B rpagoBeTe we ce cTuMmynupa nsnonssaHeTo Ha
TOBapeH M MbTHUYECKN TPaHCNOPT C antepHatmBHu Ha OBl aBuratenu-enekTpuyecku,
BoAoOpoOaHM N xmbpngHu. O4akea ce ronieMmTe NPoON3BOAUTENN U MHBECTUTOPU fa Haco4vat
yCcuUnmuaTa cv KbM pasBUTUETO Ha €KONOrMYHWU NPEBO3HW CpeacTBa U MHpacTPyKTypa 3a
TsAX. ToBa noCTaBsA BbMpOCa 3a OLeHsABaHe Ha egEeKTMBHOCTTA OT M3MON3BaHETO Ha
anTepHaTUBHM NPEBO3HW CPEeACTBa, BMECTO TpPagULMOHHO M3non3BaHuTe, pabortewm c
NEeTPOSIHN NPOAYKTHN.

MU3NOXEHUE

B nepnopa ot gekemspu 2007t. — oo toHU 2010 r. No NpoekT ,3eneHn antepHaTuBHU
nowleHckn asTomobumnun” -,Green Post”, dmHaHcupaH no nporpama MHTenureHta eHeprus
3a EBpona, B ycnosuaTa Ha nowmte B 4eTupu abpxasu benrusa, Utanua, YHrapus u
Bbnrapus, 6sxa nscnegBaHn ekcnnoaTtaumMoHHUTE YCNOBUS 3a NMPUOXeEHNe Ha XnbpuaeH
N EenekTpuU4eckn BapuaHTU Ha YETUPUKONECHO MOTOPHO MPEBO3HO CPEeAcTBO,
npounssegeHo ot [Lykatn EHeprus - Free Duck. KoopguHatop Ha npoekta ©sixa
WtannaHcknte nowu. B npoekta yyactBaxa 7 napTHbopu [ykatu EHeprus; O6wmHa
Mepyoxka; HenpaBuTencteeHata opraHu3aumsa JlerambueHTte; MexayyHUBEPCUTETCKN
LEeHTbp 3a wu3cneaBaHma Ha 3ambpcaBaHeTo (CIRIAF), Wranusa; Acoumaumsa Ha
eBponencknTe noweHckn onepatopu (PostEurop); YHrapcku nowm; kategpa TpaHcnopT oT
PyceHckun yHuBepcuteT "AHren KeHyes"; benrnnckm nowwm [3].

OcHoBHUTE 3agayun, B npoekta 6sxa cBbp3aHM C onpedensHe Ha NPUrogHocTTa u
edeKkTUBHOCTTA Ha enekTpomobunuTte, B crnyvas enektpomobun Free Duck, 3a paboTta B
ycrnoBusTa Ha nouwleHckute onepatopu. OT m3cnegBaHusTa No MNpoekTa ce ovakea B
AenHoCTTa Ha nowmTte ga 6baaT BHEAPEHN HOBU EKOSIOMMYHM NAPKOBE OT €fEKTPUYECKN
aBTOMOGUNN.

Mo npoekTa B PyceHcknst yHMBepcuTeT Gelle npefoCTaBeH eNnekTpudeckus BapuaHT
Ha Free Duck u HayyYyHMAT KOMEKTMB HanMpaBu TecTOBeTe Ha enekrpomobuna B
eKkcnnoaTaunMoHHMUTE YCrOBUA Ha CTpaHara.

1. CTpyKTypa Ha rpaacKuTe 30HMW.

B obpxaBuTe Ha EBpona ce u3nona3eaT pasnuyHu KpUTEPUU, MO KOUTO Ce onpenens
Aanv egHa 30Ha € rpagcka unm He. Taka Hanpumep B 'epMaHnsa HaceneHo MSCTO C Hag
150 XuT./kM? ce npuema 3a rpagcka. B XonaHgus pasgeneHMeTo e cnopen agpecute Ha
KM2, npuv KOETO Ce pasnuyasaT 5 rpagckm 30HU: MHoro recta ¢ 2500 n noseye aupeca/KMZ;
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rbcta — 1500 go 2500 a/:Lpeca/KMZ; ymepeHa — 1000 go 1500 a,u,peca/KMZ; cnaba — 500 go
1000 apgpeca/km?, He rpafacka — no-manko oT 500 agpeca/km®. B gpyrn cTpaHm
onpenensaHeTo 3aBMCKU OT BPOSA Ha XUBEELLMTE B HACENEeHOTO MSACTO, Taka Hanpumep 3a
Wtanna, Wcnauma v LUBenuapmna 3a rpagacka 3oHa ce onpefens panoH B KOWTO XUBEAT
noseye oT 10 000 xxutenu. Npagose ¢ xutenu go 50 000 ca manku, mexagy 50 000 n 250
000 (350 000) ce npuemart 3a cpegHu no ronemmHa n Hag 350 000 ronemun. B Bvnrapus
rpagoBeTe OCHOBHO ca ¢ 6pown xutenn nog 350 000, ¢ usknoveHne Ha Codud, KoATo e
MCTO 3acTpoeHa u 3aceneHa ¢ okono 1 300 000 »xutenu, [4].

Mo cBOSsITA CHLLHOCT rpagoBeTe Ce CbCTOAT OT CAMOCTOATENHO 060COBEHN XUNULLHN
30HM (KBapTanu), KOMTO Morat fa (yHKUMOHMpAT He3aBMCUMO efdHa OT Jpyra u
yOOBNETBOPSABALLM U3NCKBAHMATA Ha XUBEELWLMTE B TSX. Te€3M 30HM ca C u3rpageHa nNbTHa
NHPaCTPYKTypa, KOSTO No3BonsBa cBOOOAHO 1 6e3npobnemMHO ABUXKEHME B TAX N MeXAY
oTAenHuUTe 30HW. WM3rpageHn ca W OONBbAHUTENHW 30HUW — aaAMUHUCTPATUBHUTE,
NPOMULLNIEHNTE N TbPrOBCKUTE, KOUTO AOMBIBAT HYXAUTE HA XMUBEELLUTE B XKUMULLHUTE
30HK. Mopaan cBonte O0COBEHOCTU U U3UCKBAHUS KbM TAX Te ce umarpaxpaTt B 6nm3ocT
N3BBH XUMULLHUTE 30HU. B camuTe XUMNULLHM 30HM CbLLO Ca U3rpageHn TbproBCKM 06eKTu
(mankm n ronemm marasvHu), KOUTO YAOBMETBOPSABAT OCHOBHO €XEeAHEBHUTE W Hau-
HeobxoaumMmmnTe NOTPEBHOCTU Ha XuBeewwmnTe B T€3N panoHn. CbLLo Taka ca u3rpageHun m
ronemu cneunanuavpaHn marasvHu, YMeTo 3apexaaHe ce OCbLUeCTBsBa MO-psako, HO
yOOBNETBOPSBA HAMbHO BCUYKN HYXAN Ha xuTenuTe. 10 To3n HaumH ¢ MuHumarneH 6pon
NbTyBaHUA Ce MNoCTUra 3aJoBONsABaHe Ha noTpebutennte OT XUNULWHUTE 30HKU. [opwu
TakaBa oOpraHu3auus no3BofiiBa MNpuM  MNOCELlEeHNWe Ha TbProBCKUTE  MYHKTOBE,
npuaBMXBaHe new wnm ¢ Benocunen. MHoro 4ecTto, obade nocelleHuaTa ce npaBAaT C
nnyHn  astomobunu. ToBa HaToBapBa aBTOMOOUIIHOTO [ABWXEHWE U  BOAW A0
3aQpbCTBaAHNA MO yNUUUTE WM YyBeENMYaBaHe Ha 3aMbpcCsiBaHUATA Ha rpagoseTe OT
n3xBbprieHnTe ot astomobunute ¢ OBl m3ropenu rasose. 3a ga ce u3berHe ToBa Ce
TbPCAT HOBU peLUEHNs 3a U3NON3BaHe Ha NPEBO3M CPeACTBa, N3MON3BaLLN anTepHaTUBHA
M eKONMorM4yHa eHeprns, KOUTO CbLUEBPEMEHHO [a YAOBMETBOPSABAT HyXAUTe Ha
notpebutennte n ga 6baaTt MKoOHOMUYeckn edekTnBHu [1]. TloweHcknTe n Kypuepckute
AOCTaBKM Ha YCIyrn ca BaXKeH enemMeHT OT eXeOHEeBMEeTO Ha CbBpeMeHHus rpag. Taka,
HanpMMep MOLLEHCKUTE YCnyrM BbB BCUYKM €BPOMENCKN IpagoBe, OCUrypsiBaT MPEXOBU
Bpb3kn mexay 800 mun. gywm Ha geH. M3nbnHeHWeTo Ha Te3n ycryru AONbIHUTENHO
HaToBapBa OBWKEHNETO.

2. MeToguka 3a onpegensiHe HA MKOHOMUYecKaTa e(peKTUBHOCT.

[Mpun onpenensiHe Ha MKOHOMUYecKaTa ePEeKTUBHOCT € HeobxoauMOo Aa ce onpeaenart
obwuTe pasxogun, KOUTO ce pasaendat Ha MNOCTOSHHWU U MPOMEHMMBU, 3a BCAKO NPEBO3HO
cpegctBo/napk, [3]. 3a npeBo3HWUTE cpeacTBa (aBToMOOUNM C ABUraTenun C BbTPELLHO
ropeHe, MOTOLMKIETN, enekTpomobunu), M3non3eaHu B rPaackute 30HM onpeaensave
pasxoguTe KakTo crneaga.

2.1. lNocmosiHHU pa3xodu

Prix = Fgar + Prs + Fys + Pgws + Pyg + Pyap » 18- (1)

kbaeto P, ca pasxognte 3a rapax (Haem, W3rpaxaaHe), paspelumTenHn 3a
(pyHKUMOHMPaHe Ha 3apaaHUTE CTaHLUU;
Py, - pasxopute , cBbp3aHK ¢ MHPACTPYKTypaTa 1 NapKUHIUTE;

Byg vn Pgpg - cbotBeTHo pasxogute 3a npuaoGuBaHe M u3rpaxpaqe Ha
3apsagHu ctaHumm (cnopepn 6pos aBTomobunu);
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PAd - AOMbJTHUTEINTHUTE pPa3xodn, CBbP3aHU CbC 3aKyrnyBaHE Ha obnekno 3a

noLianboHa u apyru;
PAdm - aAMUHUCTPATUBHUTE Pa3xoaMu.

2.2. [lpomeHnusu pa3xodu

Fyar = Fy +P1ns+PTax+PReg + Pryel + Pen + Ppas + Psarr + Psai2 + Fser +

+ PFad+PWas+POt+PAc , NB. (2)

kbaeto [P, - pasxoauTe 3a npugobueaHe Ha NpeBo3HUTe cpeacTsa Ges Gatepum, KOUTO
ce amopTU3NpaT 3a 71 4 FOAWHM;
Py, - pa3xoau 3a 3acTpaxoBku;
Pr,, - pasxogute 3a aaHbLY;
P, g - PasxoquTe 3a perncTpauvs;
Pr,,01 - pasxopute 3a ropusa;
Pr,, - pasxogute 3a eHeprus;

PBat - pasxoawuTe 3a npuaobusaHe Ha GaTepun, KOMTO Ce amMopTU3MpaT 3a 7 g

roguHu (2 roguHn);
PFad - pa3xoauTe 3a ropvmea Ha AOMbIHUTENTHO HAeTUTe NPEeBO3HW CPeACcTBa,

paboTeLm Ha NONOBUH OEH;

- pa3xoauTe 3a cepBu3HO obcnyxBaHe (pa3xo 3a macna (OBI, TpaHcmucus,
rpecu), rymu, pes3epBHM 4YacTh, Tpyn (nouucrtBaHe, pemoHT, TO,
ANarHoCTUKa) 1 3a 3apsgHUTe CTaHuMu U enektpomobunute/ xmbpuaHute
aBTOMOGUNN);

PWas - pa3xoguTe 3a M3MUBAHE N NOYNCTBAHE Ha NPEBO3HUTE CPELACTBA;

P,

ser

POt - pa3xoauTe 3a Opyrv AenNHOCTMH;
PAc - pa3xoauTe HanpaBeHU Nopaan HacTbUM MbTHU NPOU3LLECTBUS;

Pg.1;. Pg,1» - pasxopute 3a nepcoHan (Bogauv), paGoTel CbOTBETHO Ha

NbreH 1 Ha NOJIOBUH pa60TeH OEH.

2.3. Obwu pasxodu 3a napk ¢ n MINC

n
Po :Z(PFix+PVar)i’nB' (3)
i=1
2.4. OnpedersisiHe Ha UKOHOMUYECKU eheKmu8HOMmMo rpesos3Ho cpedcmeo.
Mpn Hannumne Ha OBe M NoBeve NPEeBO3HM CPEeACTBaA OLEHSABAHETO Ce U3BbpLUBA MO

3aBUCUMOCTTa

P¢ =min(PJ ) , s, (4)

KbOETO j = 1+n, € HOMepPbT Ha NPEBO3HOTO CPEACTBO, MPU N NPEBO3HM CcpeacTBa/napka.
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[MpeBO3HOTO CpeacTBo, NPU KOETO POJ nMa Ham-marnka CTOMHOCT € Han-e(PEKTUBHO.

Mpwn cpaBHABaHe Ha moToumkneT Liberty 125 n enektpomobun Free Duck, paboTewum
B yCNnoBMsiTa Ha MUTanMaHCKUTE MOLUM MO MPOEKT 3eneHn Nowm ca MnoslyyYeHu criegHuTe
pesyntaTtu, (dwur.1).

Mowa
H € 3.50
€/kg €3.00 -
3.24
€2.50 €
€2.007 €1.51 €1.49
€1.50
€1.00
€0.50
€0.00
Mapk 57 Liberty: Mapk 57 Liberty: Mapk 57 FreeDUCk:
MbpBu 39 kg nowa O6wo (87 kg) O6wo (87 kg)
(6e3 HoBO HaToBapBaHe (c HoBO HaToBapHjHe

®ur. 1. Paaxoam B eBpo Ha kg aoctaseHa nowa ot MINC

3a TpuTe cnyyasi Ha U3BbpLUBaHE Ha JOCTaBka Ha nowia oT ¢wur.1 ¢ moToumkneT
Liberty 125 ¢ HaTtoBapBaHe oT 39 kr, motouukneT Liberty 125 ¢ goctaBka n cnegsallo
HaToBapBaHe OO0 gocTuraHe Ha 87 kr u enektpomobun c HaToBapBaHe OT 87 Kkr ce
nonyyaesaT pas3xoau B €BPO 3a Kr, KOMTO MokasBaT 4ye enektpoMobunsuTt e ¢ 46% no-
edekTUBEH CNpsMO MbpBUSA criydanm n ¢ 2% npu BTOpUS, KaTo ce uMa B nNpeasua, ve npu
BTOPUSA Crly4an MOTOLMKIIETHT CE BpbLla 3a CrieaBallo HaTtoBapBaHe.

Mpn uanocTHa oueHka Ha roguwHa 6asa, pasnukata Mexay ABaTta napka nokassa,
ye enekTpoOMOOMNBbT € MKOHOMWYECKM MNO-e(PeKTMBEH B peaynTtaT Ha KOeTo obwwute
pa3xoan HamansieaT ¢ 495 eBpo Ha roguHa. 3a nepuoa oT 5 nocnegoBaTenHu roanHK, 3a
KOUTO € nnaHnpaHa aMmopTusaumsaTa Ha enekTpoMobunmTe, NKOHOMUYECKUAT ePeKT € OT 2
473 eBpo.

N
dur.2. YyacTHuuMTe B cpellaTta Ha ®ur.3. ObcbxaaHe Ha pesynTaTuTe OT
G8 (8-9 toHM 2009r.) B Akynna nbTyBaxa MpoeKTa Ha 3akmno4nTenHara KoHpe-
C HOBO MOKOJIEHNE NPEBO3HN CPEACTBA- peHums no npoekT Green Post B Pum
enektpomo6unu. FREE DUCK nonyum npe3 toHn 2010r. ¢ y4acTneTo Ha
BCGO6LLI,O op'o6pe|.|y|e_ npegcraBuTesin Ha PyCeHCKVIﬂ
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bbnrapcksm noww, rpaxgaHute wu
XypHanuctTuTe nposiBMxa ronsiMm UHTepec
KbM pe3ynTtaTuTte OT NpoekTa.

Kpbrna mMaca B Codus,
opraHusupaHa oT PyceHckus
yHuBepcuteT un bbnrapcku nowu c
y4acTUeTO Ha MWTanMaHCKMUs MOCMaHuK U
napTHLOPW OT NpoekTa.

3AKNKOYEHUE

NMpeactaBeHa e MeToauka 3a onpegensHe WMKOHOMMYeckaTa edeKTUBHOCT Ha
N3MNon3BaHMTE aBTOMOOWMNM WNM NapKoBe OT aBTOMOOMNKM, KOSTO MNO3BONsSIBA Aa Ce
HanpaBu OLEeHKa Npu 3aMmaHaTta Ha equH aBTomobun/napk ¢ gpyr.

C nogrotBeHaTa MeToAMKa € M3BbPLUEHA OLEHKA Ha MKOHOMMYEcKaTa e(PeKTUBHOCT
Ha OBa MOLLUEHCKM napka, CbCTosAWwmM ce oT moToumkneTn Liberty 125 n enekrpomotunm
Free Duck B npoekt ,3enexHun nowwn’. Pesyntatute nokaseaT, Ye W3NOM3BaHETO Ha
anTepHaTUBHMUS NapK OT enekTpomMobunM 3a TpaHCMopT B MNOWMTE, B YCnoBusATa Ha
CpegHuTe Mo rofiemMuHa rpagoBe € MKOHOMWUYECKM e(PeKTMBHO, B pe3ynTaT Ha KOeTo
pasxoamnte ce HamangaBaT ¢ 495 eBpo Ha roguMHa wunu ¢ 2 473 eBpo 3a nepuog ot 5
roAviHW.
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TpaHcnopTa B rpag Pyce - npo6nemu u pelueHus

NnameHa [MaroBa, NaBen CtosHOB

This paper examines the environmental problems of urban passenger transport in the city of
Ruse. Implementation of environmental resources for transportation.
Key words: buses, trams, ecological, public passenger transport.

BBHBEOEHUE

Mopaan HapacTBawmTe NokanHu u rnobanHn npobrnemy cbC 3aMbpcsiBaHETO Ha
OoKOnHaTa cpeda WM BEpPOSiTHOCTTA OT HamarnsiBaHe Ha EeHEepruHUTE CYPOBUHW,
aBTOMOBOMNMTE M TexHUTe aBuratTenu TpsibBa Taka ga ce KOHCTpyupaT, Ye Aa nocpeLyHat
ObaewmTe couManHu HyXxau npousTMyaly oT Te3n npobnemu npes crneasalloTo
pecetunetme. OTumTamkm TO3M akT MHOro CTpaHu pa3paboTBaT NpPOEKTU 3a Mo-
MKOHOMMYHM W C HUCKWN eMUCUM NPEBO3HU CPEACTBA WM ABUraTeny Kakto M TbpCEHe Ha
anTepHaTMBHM ropu1Bea.

dur. 1. Cmor

U3NOXEHUE

EnektpoeHepruaTa OT ObNArM roguHW MNpUCHLCTBA B NPEBO3HWTE CpeacTBa Ha
obLecTBEHNAT TpaHCnopT. TakuBa Hanpumep ca TpameBauTe n Tponenbycute. U aBete
NPeBO3HN CpefcTBa Ce 3axpaHBaT C enekTpu4ecTBO MOCPEeACTBOM Bb3AyLUHA KOHTAKTHa
mpexa. [Mopagu Tasn npuvynHa He MM e Heobxoaum [BI. Koeto npasu npeBO3HUTE
cpencTBa eKkonorMyHo Ynctn 6e3 ga oTaensT BpeaHu emucum B okonHata cpega. Cobuo
Taka umaT rongma npeBo3Ha CroCOBHOCT U HUcKa CebGeCTOMHOCT Ha MpeBo3uTe.
HepocTtaTtbka nMm e, Ye CKOpOoCTTa UM € HUCKa U € HeobxoaMMo Aa ce M3rpagu KOHTakTHa
Mpexa, kKaTo Npy TpaMmBauTe U U3rpaxgaHe Ha pencoB NbT.
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®ur.2. Tponendyc

®ur.3. Tpamsan

EouH oT ocHoBHWTE npobnemn, KOoUTo ce ABABaT Npea rPagacKMst MbTHUYECKM
TpaHcnopT (I'MIT) B rpag Pyce e cnegHuaT - BHegpsiBaHe Ha eKONOrMYHM cpeactea 3a
npenBuXBaHe.
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'pap Pyce pasnonara ¢ 2 Buga npeBO3HU CpeAcTBa 3a rpaZiCkv TpaHCMopT ToBa ca
aBTOOYyCK 1 Tponendbycn. ABTobycute ca 46 6posa n obenyxeat 19 nuHun. Tponenbycute
ca 51 6bposa u obecnyxsaT 9 nuHUKU. ABTODYCUTE OBCnyXBaT MO - KbCU Pa3CTOAHUA U
3aToBa OpPOAT HA JIMHMM € MHOro No — ronsiM cpegHo 9 KM 3a NMbJfIeH MapLupyT.
Tponenbycute obecnyxsBaT 3HAYUMTENHO MO AbSTM MaplpyTu cpegHo 14 kKM 3a nbrieH
MapLUpyT.

aBTobyC
Tponeiidyc 47%

53%

®ur. 4. CvoTHoweHne mexay TC B rpag Pyce

3a cpaBHeHMe C HakOM no — ronemu 6bnrapcku rpagose Pyce uma Hag 50%
€KONorm4yeH MacoB rpagackm TpaHcnopT. [laHHuTe ca npeacTtaBeHun B ourypa 5.

H6p.TC

554

280

102 100

46 51
18
- l 12

astobyc Tponeibyc| astobyc Tponenbyc| astobyc Tponeibyc asTobyc Tponeibyc

Pyce Codusl NnosauB BapHa

®ur.5. CvoTHoweHne mexay TC B ronemnte rpagose cnpsamo rp. Pyce

Bbnpekn ToBa, 4e Pyce e ¢ ronam npoueHT ekonormyHn TC B ITIT, ckopocTTa Ha
Tponenbycute e HuUcKa nopagu ToBa, Ye Ca 3aBUCUMM OT efleKTpuyeckaTa KOHTaKTHa
Mpexa u MaHeBpupaTt TpyaHo. ABToOycuTe ca no- 6bp3u, HO B CbLIOTO Bpeme ca no-
WYMHNW W OTAENAT BpegHM eMuUcum B OKonHaTa cpefa. EQHO oT pelwweHusaTa Ha Tesu
npobnemu e kato ce uanonseaT Nno manku TC KOMTO CbLo Aa 6bAaT €KONOrMYHU YUCTH,
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HO fa ca no-6bp3n n mMaHeBpeHu. MNpumep 3a TakoBa TC MoXe da enekTpoaBToOYCbLT
GULLIVER.

EnektpoastobycbT GULLIVER e npeBo3HO cpeactBO € Marnka npeBO3Ha
NbTHU4YecKka cnocobHocT. ABTobyca pasnonara ¢ 10 cegawm mecta 1 21 NpaBOCTOALLMN.
CoblWwo Taka e n ¢ Manku rabaputn: ObimKuUHa OT 5 M. 1 wmpoumHa 2 m. C ornea mankute
cn rabapuTu TPaHCMOPTHOTO CPEACTBO € MHOro noaxoAsilo 3a LUeHTpanHata rpagcka
4yacT, KbAeTo NH(pacTpyKTypaTa N aBTOMOBUNHUAT TpaduK He NO3BOSISIBAT HABNU3aHETO
Ha rofieMn NPeBO3HU cpeacTBa. Ham — ronamoTo NpeaMmcTBO Ha E€NeKTpoaBTObYCHLT e
HeroBoTo 3aABwXKBaHe. To3M TUN enekTpoaBTObyCcn ca C U3UANO eKOSTIOrMYHEH HayuMH Ha
3agBwxBaHe. Tonm pasnonara C €nekTpoMOTop KOWTO Ce 3axpaHBa OT [Be
nocrnegoBaTenHo cBbp3aHn 6atepun. MowHoCTTa KOATO pasBuBa asuratens e 27.2 kW
unn 36.46 k.c. C Te3m nokasatenn GULLIVER U520 ESP/LR wnma pabotocnocobHocT oT
12 4. nnu npober ot 130 KM. C BKMOYEH KnumaTtuK. [Mopagn Te3um cu npeaumcTea
GULLIVER U520 ESP/LR e npegnounTtaH OT MHOrO €BPOMENCKN rpagoBe U CTONULM B
cTpaHu kaTto: epmanusa, benrus, Ucnanusa n Utanua.

Tabnuua. 1. TexHnyecka cneyndmkaumna Ha GULLIVER U520 ESP/LR

JiBurare. [TocTOSIHHO TOKOB €JEKTPOMOTOP C BH3AYIIHO OXJIAXKAaHE

MormsoCT 27.2 kW (36.46 CV) a 1890 t/min

BBPTSAIL MOMEHT 137.3 Nm (14 kgm) a 1890 t/min

Tpancmucus €/IHa CKOPOCT Hampes + 3a7Ha

Enexrpuyecka cucrema

HOMUHAJHO HAIMpPEXEHUe 85V CC

Enextponuka 1000 A

Barepm 2 GaTepHH MOCIIEI0BATEIHO B CBBP3aHU B
85V -836 Ah

EjexkTpuuyecks ChbOpbKEHH 3a

akcecoapu

HOMHHAJIHO HAPEKEHUE 24V

barepun 2de 12V -50 Ah
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3AKIKOYEHUE

3a pa 6bae rpaacknAT MacoB TPAHCNOPT MO YCTOMYMB, €KOSNTOMMYEH M OOCTBLMNEH HME
npegnarame TeCcToBO nyckaHe Ha 3 6pos enektpoaBTobycbT GULLIVER U520 ESP/LR B
LEeHTpanHa rpagcka 4act Hah — Bede B Masnkute LEeHTpanHu ynuuu, no Kouto Ao cera
TPYAHO NMpeMuHaBaT aBTOOycUTE Ha rpafackva TpaHcnopT. B ueHTpanHa rpagcka yacT ca
CbCPEAOTOYEHN OCHOBHUTE aAMUHUCTPATMBHU M NYyO6NUYHM LEeHTpoBe U MHCTUTYyUMK. C
MycKaHe Ha TEeCTOBM eNeKTpoaBTOOyCH Lie MOCTUrHEM edbekTa Ha MbIIHOTO KayeCTBEHO
obcnyxBaHe OT CTpaHa Ha rpagckums TpaHcnopT. [MbTHMUMTE Wwe MoraT necHo u 6bp30 aa
ce npenBwxkaT OT BCSKa TOYKA Ha rpaja OO LEeHTparnHa rpagcka yacT. Ham — ronsmoTto
NPeANMCTBO Ha TO3W TUN enekTpoaBTOOyCu, € 4Ye BCUYKM ca HanbiHO obopyaBaHu 3a
TPYAHONOABWXHU Xopa. Mo To3n HauMH ce nognomara Tasu rpyna xopa C LOCTbMHOCTTA
MM 0O BCUYKM aAMUHUCTPATUBHU LIEHTPOBE.
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I'IpoeKTMpaHe Ha eJfieKTpn4eckKu Benomooun

BecenuH MapuHos, MBaH benoes

Design of electrical velomobile: The paper justifies the necessity of international activities in order to
improve the quality of social and cultural environments. It deals with scientific research involving innovation
and design. The main objectives of the paper are: to disseminate the most important contributions of the
Intensive program “POWERING THE FUTURE WITH ZERO EMISSION AND HUMAN POWERED
VEHICLES” and to present the contribution of the scientific students’ team from University of Ruse in the
Intensive Programme in the frame of analysis of future prototypes of human powered vehicles.

Key words: Intensive Program, Velomobiles, Electrical vehicles, Design.

BbBEOEHUE

CobBpemeHHOTO EBponencko obwectBo e HascHo ¢ obcrtositencreaTta, 4e
EHEeprmiHNTE pecypcn ca OrpaHNYeHM U 4Ye WU3NON3BaHEeTO MM WUMa HeraTUBHU
nocrneacTeus 3a okonHata cpefa. OcHOBHa 3agadva B TO3M MOMEHT Ha pasBuTME U Ha
rnobanusauma Ha obLLEeCTBOTO € HaMMpaHETO Ha pelleHMs 3a OnasBaHe Ha OKofHaTa
cpena. KoHCcTpyupaHeTo Ha enekTpo aBToMobunn 1 BenoMobunu urpae BakHa pons Kato
4yacT OT Te3u pelleHns. NHTeH3anBHaTa nporpama ,3agBwxBaHe Ha ObaeLweTo ¢ Hynesu
eMmncumM 1 NoanoMorHatm OT YoBellkaTa cuna NpeBO3HM cpeacrtea’, oMHaHcupaHa oT
pbLKkaTa areHUMA 3a YOBELLKN pecypcu n koopanHupaHa ot ATEW — TecanoHuku, nva 3a
uen ga paspaboTtu NnpoToTUN HAa MHOBATMBEH Beniomobun, [1].

MHTeH3MBHaTa nporpama ce nposege npe3 mapt 2011 B [lonutexHuyeckus
yHuBepcuteT Ha KaTtanyHus - rp. Tepaca, Wcnanna. CnegHute pesyntatn 6sxa ocobeHo
BaXXHW 3a CTyOeHTUTE:

- NarpaxxgaHe Ha ekun OT CTYAEHTU OT pasfnuyHu ObpXKasu, yYelun B eHa 1 cblua

obnacT Ha 3HaHWeTo;

- PaboTa B KOHKypeHTHa cpefa ¢ apyrn mnagu 6baewm cneunanucTu;

- MopobGpsiBaHe HA HMBOTO Ha AHITIMIACKN €3UK.

LlenTa Ha npegcraBeHWss maTtepuan e [a nokaxe NpuHoca Ha ekuna oT 6bnrapcku
CTyOeHTN, y4acTHMum B VIHTeH3nBHaTa nporpama.

AEPOOAMHAMMUYHOCT HA BEJTOMOBUITUTE

AepogMHaMUYHUTE KadeCcTBa Ha 3a4BWXKBaHMTE C YOBELLKA cuna NpeBo3HM cpeacTsa
(Human-powered vehicle HPV) ca oT nbpBocTeneHHO 3HayeHne. Benomobun ¢ nogxoasiy,
An3ainH No TO3M KpuTepun e nokasaH Ha dur.1a [2].

OcBeH TOBa, Beniomobunn oT Tuna Ha “Go-One3”, BKMOYBAT B KOHCTPYKUMSTA CU U
enekTpmyecka 4yacT, KOeTo € OT 0CODeHO 3HayeHue 3a nonyndpHocTTa um. BenomobunsT
“Go-Oned” ce otnnyaBa ¢ gobpa BMAMMOCT 3a BOAAya, MAHEBPEHOCT U YCTOMYMBOCT,
aokato 6bae M3yepnaHa eHeprusita Ha Bogaya unm Ha 6atepusaTta. KoHCTpykumsTta e
nokasaHa Ha ®wur.1b [3].
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(a) (b)
Que.1. NNpomomunu Ha eenlomoburnu: (a)- npedcmaeeH 8 [2]; (b) “Go-One3” [3]
C uen gocturaHe Ha MO-HUCBK pecypc OT YoBeLlKa cuna, Heobxoaum 3a 3agBuXKBaHe
Ha enekTpudeckns enomobun (Human Powered Electric Vehicle), e HanoxuTtenHo
CTyaeHTUTE Aa onTuMmmnanpat oopmarta Ha NpeBO3HOTO CPeACTBO.
Ha dour. 2 ca nokasaHu pasnuyHm npumepn 3a gobpa aepogmMHaMUYHOCT: OT dhopmaTa
Ha cbn3aTa [0 NpUMEepeH An3anH Ha enekTpuyecknst Benomobun.

Cp

/——\ 013

/— 0.09
(\ 0.15

Que.2: lNMpumepeH dusaliH o Kpumepusi aepoduHaMu4HOCM

MOJEN, PASPABOTEH OT EKUNA OT BbJIFCAPCKU CTYOEHTU
Ha ®ur.3, 4, 5 n 6 ca nokazaHn CAD 4epTexmte Ha NpeBO3HO CPeACTBO C fBe
cepjankm, Kouto ca paspaboTeHn B paMKuTe Ha yyebHuTe 3aHATUA B WHTeH3nBHaTa

nporpamMa. [u3anHbT € U3YUCTEH.
OcBeH TOBa, MOAENDBT NpUTEXaBa CpaBHUTENHO JOOpPU aepoanHaAMUYHM KavyecTBa.
UepTtexuTe ca nspaborteHum ¢ nomowyta Ha “Autodesk Inventor Professional 2010”.
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Que. 3: Yepmex 1

Que. 4: Yepmex 2

Quea. 5: Hepmex 3
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Que. 6: Hepmex 4

Ha To3n etan ot pabortata no npoekTa, [1], owle He e u3ACHeHa KoHuenuusTa 3a
TOYHUSA BUA eNeKkTpo3afBMKBaHe U MeXaHU4YHO 3agBuxkBaHe. [1peacToaT ga ce YTOYHAT
npobnemuMte Ha ynpaBneHMETO Ha XuUOPUAHOTO 3aABMXKBaAHE Ha enekTpU4ecKus
BENOMOGUN 1 NpeMMHaBaHETO OT €ANH peXxnm Ha paboTa B Apyr.

3AKNKOYEHUE

B pesynTaT Ha 1M3cneaBaHETO B paMKUTE Ha NpoekTa Morat ga HanpaeaT crnegHuTte
n3Boau:

1) YcnewHoTo npoBexaaHe Ha VIHTeH3nBHaTa nporpama ,3aaBmxBaHe Ha 6baeLleTo
C HyneBn eMMcum U NognoMorHaTh OT YOBELLKaTa cuna NpeBO3HW cpeacTBa’ No3BonsABa
AJa Ce aKTMBM3Mpa MEeXOyHapoAHOTO CbTpygHMYEeCTBO M ga ce  cb3gagar
MHOIOHALMOHANHNTE Hay4YHU eKUMN.

2) IHTeH3uBHaTa paboTa No MeXxayHapOoAHW MPOEKTU paswwmnpsiBa MexagyHapoaHuTe
KOHTaKTWU Ha CTyQeHTUTE M UM [aBa Bb3MOXHOCT Aa paboTAT B KOHKYPEHTHO cnocobHa
cpeaa.

U3cnedsaHusima ca nodkpeneHu om IP, “Powering the Future with Zero Emission
and Human Powered Vehicles”, dozoeop Ne 2010-1-GR1-ERA10-04393. [lpoekmbm ce
ocbujecmesiea ¢ nookpena Ha Erasmus LLP MHTeH3anBHa nporpama 2011.
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