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Abgtract: Electrification of road vehicles is one of the ibacharacteristics for energy transformation in filteire. An
important prerequisite to this is to transform tksults of research and development to many arfepsactice. This
includes development of efficient, affordable amdcgically usable accumulators or safe chargingipegent and
communication tools. Electromobility is a procelattpresents a considerable challenge for energypanies. The
concept of electromobility offers a complex solatifor expansion of electric vehicles and its intinasture to be
needed. There are battery manufacturers, eleahiches manufacturers, end users, cities and dear(should provide
some benefits for users of electric vehicles), els &s electricity distributors that play an imgort role.

1 Introduction replacing of the classical gasoline and diesel resgjiis

Renewable energy sources are not only a perspectRi@ctromotor powered by electric energy from the
alternative of the energy gaining but they are alsaccumulators stored in the vehicle [5]. Electrorfiybi
bringing the opportunities for the deve|opment be t deals with the electrification of the transport. i
alternative drives in the field of the transporhey are dedicated to the new trends of the given branch,
environmentally friendly and they are helping todevelopment of the affordable and practically aggile
permanently sustainable growth [12]. One of th&ccumulators, materials and _technolog|es, sup@tha
alternatives of the mobility is electric energy, igrh development of the electric transport, design and
powers the electric vehicles. Although, they aréevelopment —of  the required infrastructure,
commonly existing and working in the world, in ourinterconnection of the distributors of the elegm_rmergy,
country are electric vehicles starting very slovesifles ~cities, states and users themselves, providing hef t
the high purchasing cost, the relatively shortidgwange advantages by the state, standardization and atigis|
may discourage from their purchasing. Other statét4], so that the conception of the developmenthef
support the urbanism and electromobility relateid with ~ electric vehicles would be able to assert in the
the construction of the public charging stations bgompetition of the classic automobiles. System ha t
different forms of subsidies or concessions [2].ewh urbanism has to develop such as the field of the
buying they offer the advantages of the electrhisles at €lectromobility is developing and it has to takeoin
the entry to the historic centres of the citieswsren —account the modern ways of the transport [4]. _
parking. Electric vehicles are becoming more andemo The advantage of the electric drive, if we are gsin
popular in the world. They appear to be one of thany electric vehicle, is that we do not need
alternatives to the vehicles with the combustiogime ~ 9asoline/diesel, oil changes, catalyst, fuel purfyg|
Such a vehicles need appropriately deployed chargifilter, injectors, exhaust, spark plug key, fuehister, air
infrastructure regarding to the driving range, tisabwer ~filter, emissions measurement, gearbox, starterterwa
than that of vehicles with combustion engine. Th@ump, alternator, cylinders, oil pump, motor block,
development of the agglomerations, the urbanismtdasflywheel, brake pads replacement, Exxon, Shell,v@re
take account of the future development in this 46¢a and other oil companies, gas stations, oil wellsfsnfor
The number of the public charging stations (Chayginoil, etc.. Electric vehicles additionally offer @e of the
Stations, ChS) did not change in KoSice in two y¢a6]. emissions, high efficiency, quiet and smooth rugnin
Looking to the future, Kosice do not have enougfflectromobility brings benefits to all, and is ookthe
charging points for the electric vehicle’s needse Bame Mmodern elements of the urbanism. It is improving th
problem is also in the other countries of the Emesp €nvironment. The benefits of the electromobilitye ar
Union. obvious and they are constantly examined from the

Regarding to the future, there are big changesnmait different perspectives. Within the fluent developand
for the vehicular traffic. One of the alternativebthe the usage of the electromobiles in the practiceis it
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necessary their logic allocation within the aggloatien
taking into account the amount of the criteria [9].
Currently is the EU vehemently pushing for the gsiri

the green energy, i.e. renewable sources. Thisbuiilig

the jobs, improvement of the environment and, oirse,

the mobility at a somewhat higher level than todelyich
gives the perspective of the development and the
prosperity of the whole society [11].

CONSUMPTION

/

2 Analysis of the current state of the

electromobility

Is the electromobile the vehicle of the future? In
Slovakia, it does not seem so far, which is causethe
policy of selling of the oil products, producers thie
classic cars and also by the legislation of thesetpning
states, including Slovakia [6]. Other states, wtsapport
the electromobility, already have the charging ictes,
different types of the subsidies or concessions nwhe
buying, advantages at the entrance to the histeritres
of the cities or when parking. In Slovakia, theseafound
30 electromobiles and hybrid vehicles on the roads.
Electromobile is mainly made for the short distandeis
relatively a good investment but electromobile hevee
used effectively, in order to be worth. Before thgying,
it is necessary to consider what type of the rautdriver
riding and what style of the riding driver preferEhe
future owner have to carefully count the pros amaks¢to
decide whether to buy an electromobile, which is th
process of the multi-criterial decision making adaog
to the subjective requirements and criteria of the
customers [1]. Ordinary motorist, who is not usicey
daily, may return back to the idea of the combustio
engine. The companies, which make several tripaya d
are better on it.

The high price, few charging stations and the short
driving range can be ranked to the minuses. lecessary
to divide the price of the electromobile into thiéce of
the accumulator and the price of the vehicle it3alhen
it is compared in this regard, it is brought to toglly
different numbers, as it is known today. The price
depends on the development of the accumulators.
Someone has to pay for it. However, the price shoul
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gradually increase. Although it is nice to produmegas 1)

from the exhaust, but why would you buy a smaltteie & =
car, when you could buy two cars of the lower médd| o g =
class with the combustion engine for the same phicee » 5 _g
need to replace accumulator after some times, anoth = : g c _3 c g c g
additional cost will occur. Offered services in the D99 L9 §® ©® T
subjected area are questionable [13], since theuairal - § O I Ese9 §
the electomobiles does not match to the proversiclas ©OT ©T Q2T | H©T 0

yet. Figure 1 Relations between € ectromobility e ements

The recharging of the electric vehicles at the joubl
ChS will be free for some times. Will the initial
investment be returned back? Despite the fact tinat
development in this field is rapidly progressinge t
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reality of the market is in many aspects differewttjch  the buying of the electromobile should think abthése
gives an opportunity for the usage of the differenthings. Before the buying of such a vehicle it g to
simulation models [7]. Constant monitoring of thevithg  do statistics of the travelled km on average pgr daek
range check light will additionally belong to theivé. and month. Often occurs, that the interested pehsmn
Such arguments may also work to the disadvantatfeeof the exaggerated claims and requires from the \elf
electromobiles, which are not even the alternativerce driving range of 150 km and more. In fact, he witit
of the mobility in Slovakia. Current owners of thlectric  drive 150 km, he will drive only the 50-60 km. K i
vehicles are complaining about the lack of inforiorat possible to extend the driving range by 20 to 25Wich
about the location of the nearest charging statiahtheir are formed by the psychological barriers of thergve
system allocation within a specific region [8]. Té#ere it  single user.

is necessary to focus on the development of the

information and communication technologies for th&  cyrrent state of the electromobility in
electromobiles, which would allow navigating théver the world

to the closest charging station. Fuel tank capadfitthe . L

middle class vehicles is about 50 litres, whichvjates h.’IA‘bOUt (:ne b_|||||_|on carrlg lcurr.ently _d;lve dm' thta V\{[?]rld

the driving range 500-1000 km, depending on therdgi while quarter mrlion vehicles IS registered in thert
America. 60 million new cars are produced each year

conditions, automobile and the system of the woitk w X :
the vehicle. For comparison, accumulator in thetake the _world. Slovakla contnbL_Jtes 640 thousand_ preduc
vehicles, which represents circa 1 %. In Europltingeof

vehicle has the weight of 100-700 kg accordinghte t . L I
; o .~ the new vehicles stagnated due to the economis,cbist
type and the total capacity. Driving range of thectic in the Asia it rapidly increased. It is expectedatt 10

vehicles is currently in the range of 100-450 krheT | Ly " ooctric and plug-in hybrid vehicles will eb

energy contained in one litre of the fossil fuslsherefore L . .
grea?gr than the energy produced by 1 kg of th%rlvmg in the whole world in the next decade. Thes

accumulators. According to the driving range, th%ehlcles will be concentrated in the urban areak il

combustion engine is a better solution. But dofoaet tave_tt_he tpotsr:tlvel m:pact ogl_l_:he .Iltl)(l:al ten\‘gr)cliwmﬁgﬂl
that 1 km by electric vehicle costs about 5-tinss lghan ransition to the electric mobiiity will last seaecades.

1 km by the vehicle with the combustion engine e Panasonic company invited several supplier companie

average annual costs of operation are lower by half join the investment in a US factory for the proditof
Economic operation and many others alread he car batteries. It plans to build this plantwitie Tesla

mentioned advantages belong to pluses. Regardititeto otors company. Plant W'I.l be in cha_rge of gveny@u
driving range, test with forty electromobiles duritihe six from the material processing to the installation tioé
months took place in the Germany. They drove 4 tteries. It W|I_I produce small, lightweight acculators.
thousand km. Causes, of what affects the drivimgeaof xcept Tesla, it Sh.OUId supply also the Toyotafaatory
the electric vehicles, were examined. There octhes and other companies.

transition from the objective physical situationh@t is

objectively measured during the driving cycle) teet 4 Current state of the electromobility in
subjective  psychological situation. Everything is Slovakia

conditioned by the user behaviour. Additional tezibgy, The electromobility in Slovakia is currently in fisst
which consumes the energy, is used in the vehialingl  phase, which means, that the electromobility isentty
the winter. This falls under the technical side toé peing solved as a project. This situation has hanhged
vehicle. One driver drives for a time, second fountil today. The number of public charging statidres
consumption and the third for the length. This bgto increased minimally. However, the number of private
the psychological aspect. The maximal driving raige charging stations has increased. Currently, theee6a
defined according to some driving cycle. Each Us# charging stations in Slovakia (5-AC a 1-DC), whiate
his own criterion, abilities to estimate the driyinange available for public charging of electromobiles.eTfirst
and adapt it to his needs. Therefore, there octhasthe public charging station, which was used for slow AC
maximal driving range is decreasing by a certaim@m  charging, was made available in 2010. The firstlipub
We talk about so called sufficient driving rangeneT fast-charging station was made available in 2012 in
driver scans the dynamics of the driving range arBratislava. There are currently several pilot pregen the
confronts it with the current situation, which ia the area of electromobility being solved in SlovakideSe
road. The operating driving range is lower than theoncern the construction of the charging stations the
sufficient driving range. Everyone has a suggestashtry of electromobility into service. The Slovak
comfort level of the driving range. It is a balale#ween government has to treat legislatively with the aztee
the mobility option, which means to move with theentry of electromobility into service. The electrainility
mobility means, i.e. to choose such a vehicle, whidl  in Slovakia is in the stadium of commenting procasthe

ensure it to him. It is a distance from the onerging moment, it waits for the approval from the General
point to another charging point. Each person istexkin  Director of the section.
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Volkswagen has run the construction of their firsf2] JOBSON, E., RONG, L.J.: Development of
electromobile (VW eUP) in 2013 in Slovakia. In the electromobility in public transport. Sustainablebbin
second half of 2014, car factory Kia has run the Transport, September 2013, pp. 22-29, 2013.
construction of their first global electromobileaKBoul [3] KAMIYA, M.: Development of traction drive motsr
EV. It will be based on the second generation @frth for the Toyota Hybrid System, e-mobile, 2005/321,
conventional model Soul. In Europe, it should oogith pp. 1-8. 2005.
the warranty of 7 years or 150 thousands km ofagie [4] MASOUMI, H. E.: A theoretical approach to
The top speed should reach 145 km/h and the driving capabilities of the traditional urban form in praing

range should be 200 km. sustainable transportation. Theoretical and Engdiric
Researches in Urban Management, Vol. 9, No. 1,
Conclusions pp. 44-60, 2014.
It is important to have the option to charge youl5] NEWMAN, P., KENWORTHY J.: Urban Design to
vehicle at any publicly accessible charging statidrile Reduce Automobile Dependence, Opolis, Vol. 2,

driving abroad. It can be done by agreements atid fu No. 1, pp. 35-52, 2006. L
cooperation of all parties including all provideo§ [6] PEPUCHA, L, REMEK, L. SRAMEK, J,
electricity. By this charging can be carried oupahere DANISOVIC, P., SLABEJ, M., GRIN, M.:

and sales account thereafter is realized througioreh Implementation of asset management in road
electricity provider where the vehicle is registeré is administration of Slovak Republic. Acta Logistica,
only possible if all the charging process will be Vol. 1, No.1, pp.31-38, 2014.

ctandardized. [7]SANIUK, S. SANIUK, A, LENORT, R,

Parking places for the electric vehicles were varia ~SAMOLEJOVA, A.: Formation and planning of
designed on the free spaces and in the parkingeBous Virtual production networks in metallurgical cluste
based on the analysis and there was designed gahphi Metalurgija, Vol. 53, No. 4, pp. 725-727, 2014.
design of the charging stations. The work brougiutizer [8] STRAKA, M., BALOG, M.:. What way determine the
view to the mobility, which is shown in the form tife correct allocation and layout for the needs of jpayk
electric energy, analyses the electromobilityy, new freight design in concrete region. Acta Logistica,
technologies in the field of the electric vehicksd the Vol. 1, No. 4, pp. 9-16, 2014. )
charging stations, thereby it meets the goal torinf to  [9] STRAKA, M., BINDZAR, P., KADUKOVA, A.
get the electromobility into the awareness of thidew Utilization of the multicriteria decision-making

public. methods for the needs of mining industry, Acta
The automotive industry is subjected to new trends ~ Montanistica Slovaca, Vol. 19, No. 4, pp. 199-206,
the last few years. Automobile manufacturers statte 2014.

use the old-new drive - the electricity. They hatarted [10] STRAKA, M., CHOVAN, T., BINDZAR, P.,
with selling cars called hybrid and plug-in hybritteat ZATKOVIC, E., HRICOVA, R.: Possibilities and

combine the advantages of the internal combustigine limitations of electromobiles utilization. Applied
and the batteries. It is only temporary period lufutil Mechanics and Materials, Vol. 708, pp. 159-164,
electrified vehicles will be supplemented on thekea 2015.
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