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ECOLOGICAL PRCOELEMS OF TRAMSPORT VEHICLES

Edwta Zielifiska Kazimierz Lejda
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Summaxy: The article presents the influernce of motor transport onthe ervimanrent. The majorecclogical threats
generated by road transport are merntioned and chatactenzed. In addition, the erviroromental safety activities in
the splere of producton, operahon of velucles, transport infrastuchare ard wlahng to weyeling of exd-of-life
vehicles havebean peeserted.
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INTRODUCTION

Boad transport playe an imporant role in the shaping of economic development i each
country: [t hinds together all the areas of econoric and social conditions for co-operation be bareen
diffe rent spheres and sectors of the econorny and the different aveas of the connbry [Gilbert 1996,
Bamdzlowrski, Wojewddzka-Frdl 2009]. Through the exchange of goods and cooperation be toeen
enterprises and regions of the countryy it contribates o their balanced developrnent. In addition, it
allovars for the activation of econoraic life in disadwantaged areas.

To maintain transport tack in the proper conditions, the technical background adeguatels
equipped with specialist diagnostic apparats is required [Chacifiski, Jedrzejewski 1980, Service
and repairing actrvities within the technical supporing plants applied to road transporation means
powered by corbustion e ngites generate specific pollotions which have a negative impact on the
errirontnent.

Examiring erwvivorenental problemms ocomring in the techrdeal supporting systern of the road
trarsportation confinms that sach issues are ghven too litfle attention. Exirorenental safetyin the
operational strategy of these plants is located at the end of the list of priorities. Instead, the prevailing
concern is the econoraic effect meaning the recetving of mavirar profits fror the sale of services.

ECOLOGICAL THREATE GENERATED
BY AUTOMOBILE TRAWNSPORTATION

The developraent of motor transport has had a majorimpact on the econorie growth of many
countries and contributes to a sigrificant change in the way of if of their societies. By contrast,
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the artrvity of technical supporting facilities and operation of raotor transport weans poses a major
threat to the errirorenent. Those rsks ieeobe [Flelifiska, Lejda 2009]:

*  atrmospheric pollotion with toxic components of vehicle exhanst,

»  toxic effects of motor fuels during their storage, transport, distdution and use in motor

wehicles,

= atrmospheric pollotion with products of tive and road swrface wear and with dust arising

fror wear of friction linings and facings (clutches, brakes),

= contamination of the soil and water with agents used for clearing and maintenance of

car bodies,

*  hamard cansed by spills and leaks of fuels, oilz and warious workivg fuids,

*  noige pollution and suface vibration caused byrwehicle traffic,

»  geizure of large areas of land for roads and parking plants,

*  ervitonmental pollution cansed byrdisposal of we l-wom vehicles and fre que ndly replaced

spate parts (gaskets, filters cartidges, tires),

= transport accidents,

= electromagnetic radiation.

Limong these risks the air pollution corang fror autorachile exhanst is crucial [Wojciechoars-
ka, Wojciechowsld 1990]. The exhaust gases, which come from combustion of warous fuels such
a8 diese ] zasolive or natural gas, contain many toxie corapounds. The wain cormponents are cathon
monoxide and cathon dioeide, witogen oxides, hydrocathons (saturate d, uneaturated, arormatic),
sulfir dioxide, (small gquantifies), soot. These toxic substances ernithed by cars are not only a sowrce
of very high risk to the ernirorement, but they also contribute to the ocowrence of many illnesses,
incloding cancer and cardiovascular diseases, they can also be very harrnfil for kidneys and skel-
eton. Theyr can canss severe poisoring, leading to a deterioration of mental ability, azzression, sleep
distarbances, unconsciousness and even o death (Table 1.

Ilarey substances, which are harrnful hoth for the ervirontment and living organsrns” health,
are produced and stivred by moving webicles (eg. dust). Spart from inert ingredients, they also
cottain harraful substances corning from the road, tives, linings and other wehicle components. Air
soll and water pollutions can also be cansed by leakage and evaporation of fuels, oils and fuids.
Their exuding from the wehicles and dispersion during their distibution contibutes sigrificantly
to the ervironmertal hawards.

The developraent of automotive industry also means an increase of the noise lewel, particu-
larly in uthan ateas, and ground vibrations. Excessive noise and vibrations adversely influence all
the Irving orzanisins. Cround wibrations can lead to the damage of buildings, steel stuetures and
reinforced concrete. Moise is also an extrenely dangerons phenomernon, and the consequences of
its action are often perceived after a verylong period of inferaction, when raost of thern are already
irrevershle [Smigielski 1997). It hadly affects health, even if its intensity is not high. Short-term
staving under a high level of noise canses heaving fatizue with such symptoms as transie nt dulling
ot oocasional heating loss. Staying for a prolonged period of time under the influence of high lewel
toise results in perrnanent hearing loss. In addiion to audible noise, foxic effect on the homanbodsy
15 also shown by infrasound and Wtrasound. Infrasound causes headaches, nansea, visual acuity
impaired sense of balance and general fatizue, while Wltrasounds cause cardicvascular ailraents,
darnaze 1o interval organs and tissues. There have been known cases of death of people who haee
been subjected to aconstic vibrations cansed by operation of jet engines. HMoise, besides its irapact
on the human bodsy has also a significant npset on the gquality and acearacy of work. Where the
work reuires a hurnan to be focused and concentrated, s high noise level is an ohstacle for its ef-
fectmee performance.
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Tdle 1. The harenful effects of anformobile xhanst toxie cormpounds on howay bods
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Linother irmportant ecological threat, hoth on the local and global seale, is the managerment
of erd-of-life vehicles. Formation of large quantities of waste — certainlya serious ersdirornrnental
problern — iz arnplified by a mass marfae tore of antormotive veldeles with rnass we of materials
and energy and wide use of wvehicles. Velicles withdrawm frorn the operation are also an econornic
problern, not oy due to the costs of unused product waste, but also becanss of the storage costs,
which grow at an accelerated rate.

New threats to the ervirorement ave the conseguences of accidents during transportation of
hazardons materials and substances. Transport accidents ave a direct threat to hurmar life and health,
and an indirect threat to environment due to warious pollutions (e.g. spills and evaporation of the
substance transpored from darnaged webicles, devastation of land, efe ). & havnfil effect on the
living organistns is aleo exerted by ele ciromagnetic radiationof highintensityand long duration. Its
sorces ate the electrical and electrorde asserblies and electric drives of the wehicles and transport
infrastructare.

&1 the above-mmertioned threats prove the negative irmpact of transport on the ervirorrnent.
This irepact de pends on the dive rsification of means of transport and conditions for their use, as well
as on corupee henstve transport connections inall the areas of crvilization, in particular irseolving the
econoty The 1ssues related fo e reironrne ntal irapact in transport are primarily: motor vebicles and
factories, consuraption arficles and supplies by rannfictire rs as well as transport infrastue hire
(Fiz. 1). The recipients of travsport irmpact ave: people, anitnals, plants, aiy, water, soil terrain and
landscape (Fig. 23 [ielificka 200%].
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Fig. 1. [tems of the ernvirommental rnpact associated with fransportation
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Fig. 2 The irapact of transport on the erndronmental cormponents

&1 transporation activities should be subordinated to the protec tion of the erironrne nt at all
lewels of the “webicle existence™ including the stage of desizn, marmfacture, operation as well as the
use and disposal of waste products as a result of the use and disposal of wehicles. Unfortimatels;
the negatvee mypact of motor trarsport on the ersdrorrnent is not the only peobler for wehicle
marnufacturers. The cwrrent socio-economic conditions create important problers to autormotne
cornpardes, suchas [Lejda 1995]:

nzer satisfaction with the cwned wehicle,

*  gafk operation,

*  low cost of parchase and operation,

= reliahility and durability

= lowr fuel consuraption,

= low energy conswrption at the rannfactore and supply of mate rals.

Protecting the ercdronraent from the effects of the operation of motor transport gets a prioity
only in social terrns.

ENVIRONMENTAL ZAFETY ME ASURES IN ROAD TRANSFORT

Dme o ervironenental protection, the rost important problems of motor transport are
[Zlehnska Lejda 2005, Fielifiska, Lejda 20057
protecting the errdronrnent from the effects of production and operation of welicles and
transport infrasticture,
= reducing materals consuraption, eneigy intensity and cost during the production and
operation of vehicles,
*  increasing the reliability and dwability of webicles,
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= reducing materials consuraption, enelgy intensity and cost durng the recyeling of used

vehicles.

In ecological terns, the fnpact of these factors on the erndromment 1= not alwave imeoedi-
ately apparent. The relationships between thern are very corplex, and many subijects influence the
erriroranent divectly or indirectlyy with or without interactions. For markets dependent on road
trarsportation, the greatest responsbility for the emironmment deterioration may be priroarly pot
onto vehicles operation and marage ment of waste materials from the use and disposal of used cars
[Uzdowski, Abrawel, Garczyhiski 2003]. The parameters like durability and relisbility are also
important becanse they reduce the arount of waste products during wehicles operation. Ivhterial
and ene gy consurnption during production and operation has also a measurahle irapact on the en-
viroranent, as well ag the waste vehicles managernent [Chiopel, Dandlezvk, Gutowski, Krezyhslki
1994] . The costs of thess processes are wrongly neglected for pro-errdroneme ntal activities, but it
roust be rerernbered that ersdroreaent prote cion is very expensive, and the balance of inances in
any social strachoe i subject fo the sare econorde laws,

Solving emvirorzaental problermns depends on the attitode of authorities and ordivary people
as well That is why the education on knowledge about the risks iwolved in the operation of auto-
mottve corpanies should become wide spread so that ese ry person can consciously decide whe ther
hefshe wishes fo participate in the pollution of the ersironrme nt or to protect it [Gdrka, Poskedbko,
Radecki 1992, Jarikowsk 1995]

Activities in the sphere of production and op eration of vehicles
as well as transport infrasiru ture

& gerions threat to the ercdronee nt is undodbtedly the wide spread use of cars equipped with
hyrdranlic systerns that require large quantities of warious, often toxic, harradul and disraptive in
operation liguids. In order to reduce negative inpacts on the ersironnent, new technologies are
mmtroduced, which make the production of cars rmuch safer, more economical, efficient and evsiron-
tre nitally fiie ndly than before. Hydvanlic systerns are coremondy replaced by high-guality electrc
and electroric systerns that allow for the elimimation of liguids and oils and, consecguently, help to
avold the danger of spills. Mew cars are wear-biyear eagier to use, mote fuel-efficient, cormdortable
and ecpuipped with many ame nities, such as electronic steering, electronic braking system, steeting
control and propulsion mackine sy systern for GPS navigation, ete.

Efforts in errirontoettal protec ion raairdy include iraprordng air quality and fuel efficienesy;
minitizing erdssion, protecting natural resources inthe produc ion process. Research onaltermative
fuels that can powervehicles with lower exhanst eraission and less pollution than petrol or diese] has
been conducted for mary years. Forthe sake of the exvironment, webicles are equipped with cormplex
systers for pollutant rervoreal and newr generation of on-hoard diagnostic syetems (OBDY, which
infiorms not ordy of exceeding exhanst pollnfion levelbut alan contivmonsly analyzes the cheraical
cornposition of the exhaust and working fluids in order to signal the need for maintenance service.

Harraful irpact on the erwvironene nt due to the operation of wehicles cornes from the fact that
taost of thern are powered by a combustion engine. Reduction of this negative effect is possible by
applying rach more ervdironrnentall v-fiendly ditves: elec tric, hybrid, or natural gas. Unforbimatelsy
the use of such solutions irvobres the hizh cost of mplerne ntation.

Lin i portant ersdronme ntal problera is the transportation infrastucture. The growing road
traffic is associated with the ne cessity to bwld and reaintsin in good condition:

= transport and technical facilities, such as petrol stations, workshops, bus depots, efe,

= roads, especially wotoreave and belbeays, which recelwe an ivtensive transit traffic of

vehicles and trucks.
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The functioning of these components of wotor transport infrastmeture, especially roads, is
tot ondyra hage cost associated with the iy construe ion ard mainte rance, but also generates exces-
stve noise haraful to the ersirorrnent. Moise transmitted from the belteays and highwaye results
frorn the hmge traffic flow, poor teclodeal shape of pevement and vehicles, poor traffic flow and
lack of noise barriers. Foad construc tion canses irrewersible damage to the ernironeme nt (landscape
changes, disruption of plant and ardrmals). & parfial solution to flds problera, already used by some
highly developed countries, is to ixvest in rail transport, which is much cleaner, safer and cheaper
than trck transport.

Actirities relaied 0 management of end -of-life vehic les

In order to sobve the erndroremental problern associated with the rmanagement of end-of-life
vehicles, some specific projects are undertaken [Oprzedkie wicz, Stolarski 2003]. Their goal is to
enable the reuse of materials and supplies obtained from distnantling the old or damaged webicles.
Reuse of wate rials fror worm-out we hacles is irsrobved inthe concept of recwling. According to the
type l:nf' products dertved from recyeled scrap cars, the recyeling can be categorized indo:

recyeling of products — the most cost-effec e case, because combined with re generation
process, 1t allows to recover whole devices and spare parts for rense,

= recyrling of materials — it allows to obtain raw materials for production of new mnite or
hew cormponents; (it matyre guire special treatrnents 1e. raelting the serapiron and nonfer
rous rnetals, crnbling plasties, tires onto granalated nibber, ete ),

»  mecyrling of energy — it allows to use the erergystored in certain waste raaterials (used
lubricants and oils, seats upholstery; ete.), that are not elighle for products or mate rals
recorvery, such energy may be utilized for water heaters or electrical power generators.

Lecording to the recommendations of the Couneil of the Furopean Union, errvironrnental
deterrminants of recyeling shouldbe taken into account alreadyrat the design stage of wehicles. In the
future, everycar willbe designed with criteria of angling towards total recose vy without doing ary
harn to the ersironmment. There fore, there 1z a tendeney to reduce wehicle mass and, consecguentlsy
to reduce fuel consurmption and armount of toxie compounds released nto the exvirontment in the
exhanst. The new, extrerely simplified drafte of cars, delberately lrait the waber of pats, for
exarnple the front mask, protective side roldings and grill are one piece. The maziranm siaplifica-
tion of disassernbling allows for easy unscrewing of fasteners. Engine covers, wings and rear parts
of the car are made of polypropsdens, materials derived from recyrled plastic parts, and covered
by thin color file, suitable also for reuse after refonning. Interior coverings are made of symthetic
leather — natural and renewable material, yroduce d maimly from waste leather. Silencing elerments
are lizht and e ffecttve, becanss theware made of the materisl consisting of two main recyeled ele-
e nts: fibers (mainly cotion) and polyester materials dermved from recyeling of bottles and packag-
ing following waste 2 gregation.

CONCLUSIONE

Ome of the rost important problerns the 23T century raan has to face is the protection of the
errironment [Arnitage 1995, Borr, Sonzogrd 1995, Cutter 1980]. A significant pollutant iz the road
transport, which is one of the most rmportant industries, eraploye thousands of people and powers
the developerent of the econoray science and technology Ivleans of road transport allow for and
proraote both people traveling and move ment of goods, but thewr also trigger an increasing exhanst
ernissions and dermand for fuel consmnption. Urfortanately hard-to-recywle materials are sill nsed



ECCLOGICAL PROBLEME OF TRANIPORT VEHICLES 555

for production of car coraporents and tives. & fter they wear out, they contaminate the erndronraent.
& hmge problern iz the hundreds thousand of tires used every year, which require complex and
expensive techrologies in the recosety process of thelr cornponents.

The list of the negative irapacts of motor transport on the erpdronment is very long. But we
should be aware that education on the ervironrnental threats is more and more efective, and being
green becormes more popular Manyautormotive compardes work on reducing this negative npact.
For example, there are rurnerous projects on the veldcles taken out of service or alternative fuels.
Ileasures of supporting and developing the economic and social ritiatiees that contribute to the
imyprorvere it of the ervdrorement are also undertaken [Enderowicz 1993].

Linthorities of each conrdrsr or organizations (e 2. Enropean Uniong plasan important role in
overcoring the errdronmental problems of road transport, both in the scope and the methods for
identification and evaluation criteria to foster ervirorznental issues. They are responsible for the
forrolation of relevant standards and regulations inhibiting the materials and energy consuraption,
roanufacturing and operation costs as well as for the recyeling of worn-ont vehicles. &ppropriate
errvirorznental safety regulations also apply o the activity of transport sapporting facilifies, which
are necessary for proper vehicle use .
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PROBLEMY EEKOLOGICZNE TRANSZPORTU SAMOCHODOWEGO
Stresrerende: W oarbdmle preedstawriono wpber trarsporin samochodosrezo na srodorsko mammlne. We-
nueniono 1 seharakteryeoramo gldarne zagrosetia ekologicme gereroware preez trarsport samochodoury.
Dodathoaro preed stavdono prowadsone demagarma proekologieme wosfiree produlkeji, eksploatacil pojazdder,
ifrastukhny bars porhy oz d=daria dotyrziee Zazospodaroerariasaryeofareh = eks plaatam sarmochod Gar.
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