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Summnary. An analys1s of a fall life cwele of tecluncal objects makes it possible to 1dertifiy defects and locatiors
for the imbroduchon of potential pecvements with a vier to loitng thelr inpact on the enviormrent. Tlos
ipact 1s characterizad by means of the so-called ervrorurent descrphion of the data of tecluneal objects. The
paper concerying the erviommvert-1elated determination of techrneal cbjects was navosrsd doarn to taro stazes:
teclrical chject of use phase and exd-of hife tecluncal chiject.
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INTRODUOCTION

Together with the developient of the methods nsed in the deterraination of the impact of
techrdeal objects on the ersdrorane nt [2, 2, 10, 13, 15] in relation to these objects, the concept of the
life cyele or the existence cyrle was introduced. Such a methodological approach which dete rrine s
the life cyrle s applied to many scientific disciplines [1, 3, 9. In economic sciences, the existence
cytle is specified as the tire between the morment a product is launched on the market and the moo-
tent it is withdrawn fror the market However in relation to technical objects, the notion of the
life cyele is defined in & manmer which is different from the one applied in econoray: The existence
cytle 1s not the ordyissue. The life cyrle of Indng organisms was used, where the following phases
are distinguished: the phase of the ocowrrence, the 1ife phase and the phase of death or de cornposi-
tion, the result being joining the global cireulation of wmatter Just like Inang organiss, technical
chjects are alao subject to regular traneformations. Thus, the existence of any object iz cyelical in
its course. Corsidering the similarities to Iving orgardsis, it is specified as a life cyele [6, 7). The
life cyrle of a technical object is presented in Fig. 1, where four phases are distingnished: desigring,
rnanufacturing, operation and end-of life with the accompanying processes of waste managerment
through recovering from them elemernts and materials to be processed again,



a0 Hohert ChannerGlissrzyhisld

| Design | [ Manufacture | Technical End-of Life
‘L l, Object of Use | [Technical Ohkject
T . Life Cyele Assesament |
Diesign fo- " = .
the Elwﬁgnmem =1 « Malural resourcas - Collectior
) i : Cizaszembly
L v —_— . =
LA, [ " ‘aterial |- UE'?’ | | Dismamtling
___I...___ Hecovery
l De--.:,ign \—=  Pracucticn | S:er:-lce- — Reime |
i | Recyeing
v Omsambly Shredding

| -
_andfil
| ot Has dug

Fiz. 1. The life oycle of a techincal chject

TECHNICAL OBJECT IN USAGE PHASE

The parpozes for which a ghen technical ohject was desighed and marufictored are realized
at the operation stage. &t this stage, the phazes of the use and maintenance are to be distinguished
toge ther with the period when a given object is waiting for the use or maintenance. & detrirnental
influence of technical ohjects at the operation stage is the result of such phenoraena as mechanical
and acoustic vibrations as well as electrornagnetic and corpuscalar radiation [11]. It is also during
the realization of the mainterance process of ohjects that waste is generated in the form of used-up
operation Hguids and worn-out eleme nts and sets. The staze when the ohject is waiting for opera-
tion or mairtenance constitutes a certain hazard to the ermironment. The sowrees of erndronraental
imypacts on the operation stage parbally overlap with contarination sources ocowring during the
realization of the marmfac tiring phase while this npact is dreersified. When analyming the irgeact
of energy consuraptionon the above-mentioned stages inrelationtoan v [17, 15] categorypassen-
ger cat, the energy consnption at the operation stage is 7310%. The percentage share of the energy
conswnption in relation to the analysed car and ecpuippe d witha drtving unit with the cabic capacity
of 1398ccrn and an average leaded petrol consaroption of 6.55 1 per 100k is presented in Fig. 2.

The ervirorrnental impacts generated by tneans of transport at the operation stage need to
be drvided into two basic groups, 1e. a direct evsirorenental impact and an indirect evvironmental

irnpact (Fig. 3.
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Fiz. 3. The erviroronental ampacts geretated by mears of trarsport

EWND-OF LIFE PHASE OF TECHNICAL OBIECT

Ly techrdcal object withdrawn from operation is treated as waste which needs to be utilized
inawaythat is safe and friendly for the houran life and health, as well as for the natural ervdron-
ment [4, 16, 12, 20]. This ufilization should congist in the maximurn use of elements and mate rala
from these ohjects in operation and industry 4 wvery lirdted use in energy industry and a sporadic
disposal of the remains at a waste durap.

When dealing with waste, we talk about recove ryand neutralization [5, 14]. The process of
neutralization consists it an ervirommentally safe utilization of this waste which carmotbe reused.
The generated waste iz subject to the processes of biological, physical or cherical corrersions in
ordet 1o lead them to sucha state when it does not poge any threat to the hurmar 1ife and health or
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the ervironmment. In the case of worn-out techrdcal objects, the process of nentralization cannot be
applied as the generated waste canbe reused or processed. The process of recoveryris to be applied
here. The definition included in the legal act concerning waste specifies recovery as any activity
which does not pose any hazard to the horoan Life and bealth or the ersdronment, and which leads to
the nse of the whole of waste or its part, or to recoversy frorn waste substances, materials or eneigy
which are to be utilized [19]. Beocording to the definiion, recove ryr can be divided into tero basic
forms, ie . recyeling and recove ryof energwiFig. 4). The recywling process is divided into two basic
forms, 1e. product and reaterial recyeling. Product recyeling consists in the recovery from phased
out ohjects, the elernents of which are in good techrdcal condition. The elements recovered in this
manner hecorme inexpenshve spare parts, which can be successfully used in operation. & repeated
use in operation is the application of elerments disvounted from those objects which were phased
out: for the same purpose for which they were initially designed and roannfae tored. Product recie
cling canbe divided into divect recyrling and regenerations. & direct product recyrling is a process
which is realized through the process of disasserably, which leads fo the recovery of those elements
which are fit for a repeated use in operation. & product recyeling in the form of regeneration is a
process which restores to the worn-out elements such properties which are closs to a new product.
Regeneration is applicable to expensive and untypical elerments and urnits. & material recyeling con-
sists it cornerting into recyreable waste of those elerents which cannotbe revsed in operatior, 1e.
such elements which were not subject to a product recyeling. At the same tite, materials recyeling
constitites one of the wmost difficult forws of recyeling as regards technical, opanizational and
econonic aspects. Cascade recweling is one of the varieties of materals reeweling, whose parpose
is fo use the material for a different porpose than the previons use, 1e. production of less durable
and less important elerents. For exariple, an old polypropesdene barper, once it has been ground,
15 used as material for the produc ion of heater housings, shields of aircondifioning systerns as well
as ventilation and heating ducts (the so-called first gereration). Mext, materials from thess parts can
be nsed in the production of carpets (the second generation). Faw materials obtained as a result of
casrade recyrling are also used outside the motor industry, for exaraple, materials obtsined from
burpers and battery housings are used for the production of berche s on stadinms, barrels, pipes,
sonnd barrers and alao honsehold goods [5].
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& comparative analysiz of the process of recovery and disposal of waste on waste dunpe
in relation to a phased out 351 driving unit demonstrates that the process of recowery leads to
errirorznent-related advantages, while disposal has a negattve effect on the ersirorenent. The re-
sults obtained fror rec overy and disposal divided indo individual groups of materials are presented
in Fig. 5.

The largest advantages for the emvironmment on the levels of -14.1582Pt and -12 9487t were
obtained after carrying out of the recovery process of serap frow non-ferrous and ferrous metals. At
the same firne, the recovery of the remaining materials has led fo the ohtainment of ersdronement-
related advantages on the lesel of 0.721Pt. Recovery of the individual materials frorn the phased-out
ditving umit is the somrce of ermdrorrnent-related advartages on the level of -27 948Pt while the
dispozal of the s materials as waste on a waste dump has a negattve impact on the ersdronrment on
the lewel of 0.228Pt. The recuired condition for such significant ersdironenent-related advantages is
the corect execution of the process of the recoveryof elements and materials from the phased-out
ditving unit. The comect execution of the recove ry process require s an iraple reentation and applica-
tion of disasss mbly specified as a process of a decormposition of the object into single elements or
subassemblies, whoss puarpose mizght be a replacerent of a darnaged elernent, recove ry of waluable
elemments and materials from those ohjects which are to be recycled, or extracting from thew such
matenials which are harmful to the ervromment [12].
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Fig. 5 Lewels of mnterachors generated dunng weovery and disposal

CONCLUIIONS

The stazes as specified in the paper in the life cyele of a technical ohject make it possible
to conduct research for the individual stages and for the full cyele . This dependence was used in
the research concerning the irapact of individual objects on the natoral ersirorevent. The cdue ted
expermental tests were narrowed down to the use phase and the end-of life phase. Foousing the
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tests on those stages which are directly linked to the use of technical ohjects made it poasihle to
indicate those areas where there are opportunities to obiain ersirontent-related benefite. One of
such areas iz the optimization of the reuss, reeyeling and recovery of the elernents and raterials
fromm a techmical object on the use phass.
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CYEL Z¥ (14 OBIEKTU TECHNICZNEGO — ANALIZA SRODOWISKO WA

Streszemnde, Analiza pelnero ovkhy Syria obiektdsr techricmyeh unodraria mdentyfiloosr ad wrady 1 noejsca
wprow adzenia potencjabipeh ule przen prowadzgoych do ograiczerta ich wphpana na fsrodowrisla, Wihaar ten
jest charalderyerosrany poprzez tear. Srodover s kosre charaldenmoarare daryeh obiekdder teclmueeh Wpracy
syodowriskowre olieslere chisktder eolmicmnch cortezone do famy eksploatan)a 1 woroofisme = elsploatogi.

Showra Kucrowe: okl Sraa obiekin teclunemes o, obiekt teclutemy wynofany = eksploatanl, poncwame usyeie,
recykling, od=wk



