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Rezumat. De regud, impactul unui produs asupra Abstract. Usually, the environmental impact of a
mediului Tnconjuditor trebuie evaluat pe parcursul tuturor product should be assessed during all the stagés|dé
etapelor ciclului de vig. In aceast lucrare procesul de cycle. In this paper, the evaluation will focus tre
evaluare este focalizat nspre etapa autd vigii useful life of a product. Some products consume
produsului, atunci cand este in uz. Exiptoduse care significant resources when used and others consume
consuni resurse importante in uz, altele maiipisau  small amounts, even none. Designers should askess t
deloc. Designerii trebuieisunoasg ponderea pe care 0 products and establish the weight of energy ane: mnadd

au consumurile Tn aceastap din totalul estimat pentru consumption during this stage from the total. Ulsual
intreg ciclul de vigi. Pentru aceasta au la indeman this evaluation is performed using assessment
instrumente specifice, cum ar fi LCA. Rezultatelou  instruments like LCA. The results of such analyae be
astfel de analize pot fi aplicate noilor produseiidin applied to the new products even in the concesizaje
faza de proiectare conceptiiad procesului de design. during the design process. New solutions can be
Noile soluii propuse sunt evaluate dugriterii care includ  proposed and evaluated including the environmental
pe cel al impactului asupra mediului. impact criteria.
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1. Introducere 1. Introduction

In procesul de evaluare a impactului unui produs ~ When considering the environmental impact of
asupra mediului, designerii au tendinde a se a product, designers tend to concentrate on the raw
concentra asupra fberii  materilor prime, materials obtaining, manufacturing and disposal
fabricgiei si perioadei post-utilizare, dand maitma ~ stages and give less attention to the useful tiges
importana etapei in care produsul seadf uz. Acest This can be correct for some products (e.g. hand
lucru este valabil pentru anumite categorii de psed tools, furniture, books), but for other category of
(de exemplu, unelte de m@&mmobilier, @rti), ingi  products (e.g. domestic appliances, vehicles, effic
pentru alte categorii de produse (de exemplu, swaramachinery) it might be the use stage that causes th
electrocasnice, autovehicule, aparatufe birou), most environmental damage and therefore this
tocmai etapa n care produsul este folosit detérmindeserves a special attention.
impactul cel mai semnificativ asupra mediului.

De asemenea, existsi o alta categorie de There are also other categories of products,
produse, care prezihtin impact redus in timpul cat which have little direct environmental impact in
sunt in uz, dar determdinndirect, un impact major. use, but which can cause indirect problems. For
De exemplu, impactul hainelor este minim, dins example, clothes have no impact when used, but
curatarea uscat sau splarea lor deterioredz washing or dry cleaning them is usually damaging
mediul, datorii cantifiti de ap sau de chimicale for the environment because the large amounts of
folosita. water, or because the chemicals involved.

In aceast lucrare vom analiza produsele pentru In this paper, we are going to analyse those
care a fost identificat un impact asupra mediului ¢ categories of products for which the environmental
pondere ridicdtTn faza de utilizare. In cazul In care impact in the use stage is quite significant. Iseca
aceste produse conséimu numai mult energie, ci  these products consume not only energy but also
si alte materiale, sau apfocalizarea pe etapa de other materials, or water, then focusing on the@esa
utilizare devine un obiectiv important al actiifit ~ stage becomes an important objective of the product
de designsi dezvoltare de produs. Acesta estedesign and development process. This is the reason
motivul pentru care am ales pentru exemplificareave have chosen as an example in our research the
cercefirii noastre produsul cunoscut sub numele deproduct known asvashing machinefor which we
masina de splat, pentru care am finceput created a new model starting even from the
remodelarea de la nivelul de concept, luand irconceptual design stage. We have taken into
consideraresi aspectul de protejare a mediului consideration the constriction related to the
inconjustor, pe care l-am impus ca obiectiv de environment protection, which changed into the main
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proiectare. Au fost create noi variante conceptual@esign objective. New conceptual variants were
care includ solti pentru indeplinirea obiectivului, created, including solutions capable to fulfil the

in condiiile respecirii tuturor celorlalte restrii —  objective in respect to the other design restmstio
sigurana, ergonomie, fiabilitate, cost etc. like safety, ergonomics, reliability, costs etc.
2. Etapa utila a vigii unui produs 2. Useful life of a product

Ciclul de viga al unui produs caine cinci A product life cycle consists in five main steps,

etape: obinerea materiilor prime, manufacturare, as follows: raw materials obtaining, product

transportsi distribuie, utilizare, respectiv sfgitul manufacturing, transport and distribution, product
utilizarii [1]. Ulterior, produsul poate fi recupergit use and product end-of-use [1]. Eventually, the
valorificat n Tntregime sau p@al, prin reutilizare, product can be recovered and in this way, some

imburatatire, reparare sau reciclare. possibilities may occur: reusing, refurbishing, up-
Designul poate influga impactul produsului grading, or recycle the whole product or partd.of i
asupra mediului in multe felursi numeroase Design can influence the environmental impact

momente ale ciclului de i@ Asa duf cum se of a product in many ways and many points of its
cunogte, impactul unui produs trebuie mai ntéi life cycle. As generally assumed, a product impact
evaluat, apoi designerul trebutegiseass cele mai  should be first assessed and then designer must
adecvate sotii pentru diminuarea acestuia. Acesteathink about the most appropriate measures to be
reprezind, de fapt, doi dintre cei trei giaai unui  taken. These are two of the three steps of a typica
proces tipic de evaluare a ciclului det&igLCA): Life Cycle Assessment (LCA): inventory,
inventariere, interpretagg optimizare [2]. evaluation, optimization [2].

La crearea unui produs, ordinea pridiior For the designer, when creating the products,
pentru designer ar trebuiasfie urmitoarea: the order of priorities should be the following:
durabilitate, Tmbufititire, reutilizare, reciclare, durability, upgradeability, reuse, recycle, energy
recuperarea energigi, pe ultimul loc, depozitarea. recover and the last option, disposal. The
Semnificaia listei anterioare esteacecodesignul significance of the above list is that design for
situeaz pe primul loc extinderea wie produsului  environment puts on the first place the extension o
(de fapt, extinderea \ié utile) prin durabilitatesi the product's life through durability and
upgradare/imbuitatire. upgradeability (i.e. extending the product usefa).l

In termeni ecologici, a considera ienpactul de In environmental terms, to consider that a
mediu maxim este in timpul folosirii produsului maximum impact occurs during the product useful
inseama ci materialelesi procesele de fabrigea  life means that materials and processes used I bui
necesare realizii unei maini de splat, ambalajul a washing machine, the way it is packed and
si felul Tn care este transporatprecumsi dacG  transported, and whether it is recycled or not, are
poate fi reciclat sau nu, sunt irelevante in raport cu almost irrelevant compared with how it performs
performanele in utilizare. during its use.

in procesul de design, printr-o evaluare During the design process, designers should
corespunitoare a restrilor de proiectare, evaluate the constrictions — between which the
designerii stabilesc obiectivele intre care seesiti  environmental restrictions are included - and
aspectele legate de rgéa produsului cu mediul establish the design objectives. Most probably if
Tnconjutitor. Cel mai probabil, dacun produs este product is friendlier for the environment, the cost
mai prietenos cu mediul, el va fi mai scump, iarfor producing it would be greater and customers
consumatorii trebuieisstie acest lucru. In cazul should be informed about this aspect. For the
masinii de spilat, diferena de eficiegi (consumuri  washing machine in our example, the difference in
energeticesi apa) poate fi semnificati intre cel efficiency between the best and the worst product

mai bunsi cel mai slab produs. might be significant.
3. Studiu de caz: magina de spilat 3. Case study: washing machine
O Tmburatatire substatiala a performatelor de Significant improvements in environmental

mediu ale unui produs pot fi pbute prin inovare, performances of a product can be achieved through
cu preddere in etapa designului conceptual.innovation mainly in the conceptual design step. Of
Beneficiile optimizrii produsului vor fi resirtite nu  course, the benefits from greater efficiency aie fe
numai de atre mediul Tnconjuitor, cisi de @atre  not only in the environment but by the consumer,
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consumator. Astfel, ddco maina consum mai  too. If a washing machine consumes less water and
puiina api si energie, este un lucru bun pentruless energy, this is good for the environment, but
mediu, darsi pentru utilizator, intrucat va suporta also for the customer who will pay less during the

costuri mai mici la folosirea produsului. useful life of the product.

O sugestie de inovare inh domeniulsindor de Speaking about innovation in the washing
spalat, reciclarea apei uzate reprezind solgie = machines domain, the idea of recycling the water
bura pentru reducerea impactului produsului asupraepresents a good example for reducing the
mediului. Folosind mai pina ap (prin reciclarea environmental impact. Using less water (by
acesteia)si in final evacuand o apaproape curat recycling it) and finally evacuating quasi-clean
reprezini un pas important inspre Tmhiifitirea  water is an important step towards improving the
performanelor de mediu ale acestui produs.environmental performances of this product. This
Aceast idee inovatii conduce spre o struciucare  innovative idea will lead to a structure of funcii
include o noa fungie: reciclarea apei. which will include a new one: recycling the water.

La orice produs, fluxurile posibile sunt cele de In any product, energy, material and
energie, de materiaki de informaie [3, 4]. information are listed as possible flows [3, 4].€Th
Conversia rarimilor, care trebuie definit atat in  conversion, which must be defined in quantitative,
termeni calitativi, cantitativi, c&fi economici, este qualitative and economic terms, is known; the task
cunoscut; agiunea fundilor este descris pe baza of function is described based on inputs and
intrarilor si iesirilor din sistem. De regél unul  outputs. Usually, one flow is prevailing; in thesea
dintre fluxuri este preponderent; pentrusma de of a washing machine, the main flow nsaterial,
spilat, fluxul principal estematerial Tnst sunt but the energy and information flows are also

prezentsi celelalte dod, energetigi de informaie. present.
INPUTS —m—m—m—m——> SYSTEM —™ OUTPUTS
(black box
Energy Energy/Hee
Dirty laundry Washing Machine Clean laundry
Water _ Dirt
Additives Genera! function: Clean water
Separate dirt from laundr| Noise
Detergent . .
Vibrations

Figura 1.A¢fiunea fungilor pentru o maing de sglat, determinad de intwirile si iegirile din sistem
Figure 1.Task of function for a washing machine, descripbased on inputs and outputs

Vom crea modelul pentru acest produs folosind  Next, a model of this product by using the
metoda ,black-box”, Tncercand glefinim fungia  ,black-box” method is created, trying to define the
general pentru o dispozitiv de cigat (maina de  general/global function for a cleaning device
spilat) pe baza refeei intrari-iesiri [3], prin (washing machine), based on input-output
transformarea unei irdifi — rufe murdare — intr-o relationship [3], transforming an input of dirty
iesire — rufe curate — ca in figura 1. In interiorul laundry into an output of clean laundry, like in
.cutiei negre” trebuie & fie un proces capabilas Figure 1. Inside the black box should be a process
separe impuritile din rufe, iar murdria in sine able to extract the dirt from laundry, and moret di
trebuie & constituie o igire distincti. In continuare, should be a single output, separated from water.
.cutia neagi” se va transforma intr-o ,cutie Further more, inside the ,black box” which will be
transparerdf’, Tn interiorul creia va trebui & transformed into a ,transparent box”, we will build
construim o structdr de fundgii, capabii sa  a structure of functions capable to fulfill the
indeplineast funaia general stabilit. established global function.

Este cunoscut faptubgrocesul conveional de It is known that the conventional process of
spalare a rufelor implig apa ca principal solvegitmediu ~ cleaning the laundry involves water as a means of
pentru eliminarea impudigilor. Ca urmare, obiectivul achieving this separation. Therefore our goal is
nostru 1l reprezitreducerea consumului de@p reducing the water consumption

Figura 2.a prezifitstructura de fung pentru o Figure 2.a presents the structure of functions
masind de sjlat la care am aaligat o nod fungie,  for a washing machine having included the new
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reciclarea apei. Acedstoui fungie va necesita
existena unui (sub)sistem capabik seintrodué@
apa 1n procesul de #pre. Totodat, pentru a fi
refolosifi, apa trebuie Tn prealabil cagata si,
eventual, #cita. Aceleai operaii trebuie aplicate
pentru apa care va fi evachain final. Pentru
aceasta, in structura de ftincaferenti fluxului
material, trebuie introduse fuite auxiliare de
purificaresi racire a apei. Noua varianf structurii
de fungii, prezentat in figura 2.b, include funiile
auxiliare necesare indeplinirii futiei de reciclare a
apei. Procesul de creare a structurii de fiumste
unul iterativ. Pe risu@ ce designerii feleg
problemele mai in profunzime, opergawodificari,
actualizdnd structura de fuiic care devine mai
compleX, dar nu neapat mai complicdt
Modificari ale structurii pot fi operate pénla
ncheierea etapei de design conceptsialineori,
chiar si in etapa urritoare, cea de proiectare
constructiv [3].

function, the water recycling. This new function
will require the existence of a (sub)system capable
to reintroduce the water into the washing process.
However, in order to be reused, the water should
be cleaned first, and probably cooled. The same
operations should be performed for the evacuated
water. In order to purify and cool the water, some
auxiliary functions are required; they also will be
positioned inside the material flow. The new
function structure, presented in Figure 2.b, inekid
these two auxiliary functions necessary to futfii
requirement regarding the water recycling. The
process of creating the function structure is an
iterative one. Along the design process designers
may understand better the problems then change
and improve the function structure which can
become more complex but not necessarily more
complicated. Therefore, changes can be performed
until the end of the conceptual design stage, and
even in the embodiment design stage [3].

Dirty e “Clean
|
Iaundry! Remove Remove ilaundry
7| Feedin wash =1 4t F—’ wate [—>| Dry [F—=>| Feedoutff——
i N |
! ﬁAddlthES Waste !
| |
[ Water !
i recycling |~ I
: System boundary
PP sty I
T e s ;ba_rét_e ............................... “Clean
laundr Remove Remove aundry
*| Feedin Wash dirt . —  watel Dry F—>| Feed out IZ-'>
i . !
! ﬁAddmves Waste !
| |
I Water Water [
I cooling cleaning I
i System boundary i

Figura 2.Structura de furdi optimizat: pentru maina de sglat. Fluxul de material

Figure 2.Improved function structure f

Noile fungii introduse n structura de futiic
chiarsi cele auxiliare, necegitgasirea unor solii.
Ca si In cazul fungilor principale, fundiile
auxiliare pot fi indeplinite prin gpirea unor efecte
sau procese fizice, chimice ori biologice. Un artumi
proces fizic, indeplinit de efectele fizice alese,
cauzat de caracteristicile geometricede materiale,
determiri o leditura corelaionaki care Tndeplinge
funcia in conformitate cu obiectivul.

Introducerea unei fumic de cuitare a apei in
vederea refolosirii in cadrul acelsiiaciclu de

or the washing machMaterial flow

The new functions introduced into the
structure, even they are auxiliary, require designe
to find solutions. Like the main functions, the
auxiliary functions are usually fulfilled by physic¢
chemical, or biological processes. A physical
process fulfilled by the selected physical effentd
the determined geometric and  material
characteristics results in a working interrelathips
that fulfils the function in accordance with theka

Introducing a function for cleaning the water
for recycling it inside one washing cycle, involves
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spalare, implic identificarea unui principiu capabil the identification of a principle able to fulfil ith

si indeplineast aceast fungie. Apa poate fi function. The water can be cleaned using physical
curatata prin folosirea unui efect fizice (decantare, (filtration, decantation), chemical or magnetic
filtrare), chimic sau magnetic, iar temperaturatpoa separation and the temperature can be decreased by
fi redusi prin radiaie, disiparea aldurii etc. In  radiation, heat dissipation etc. Using an adequate
combingie cu o geometrie adec¥atprin alegerea geometry, and choosing solutions compatible with
unor soluii compatibile intre ele, designerii pot crea the existing ones, designers can conceive a product
un produs mai performant. In vedereasigi with better performances. In order to find the
soluiei optime (conceptul), variantelégite trebuie  optimal solution, variants should be assessed
si fie evaluate inclusiv In funie de criteriul impact according to some criteria, including the
asupra mediului. environmental impact.

Uneori, dod sau mai multe efecte fizice pot fi Several physical effects may have to be
combinate in scopul indeplinirii unei singure ftinc combined in order to fulfil a function; also, a
de asemenea, mai multe ftinpot fi indeplinite de  number of functions can be fulfilled by a single
un efect fizic unic. Spre exemplu, in structuraiune physical effect. For example, in a washing machine
masini de splat, dodi fundii, clitire si stoarcere, structure, two functions, rinse and separate, @an b
pot fi combinate intr-una singur fira a afecta combined in one, without affecting the quality in
calitatea Tndeplinirii fungilor (figura 2.b). fulfilling the functions (Figure 2.b).

Drept urmare, avand o struciua fungiilor mai Therefore, having a more complex structure of
complex (cu doud fungii aditionale), cel ptin in ~ functions (with two additional functions), this
aparem, acest produs ar trebui $ie mai scump product is supposed to be more expensive than the
decat cele obhuite, care nu recicleaz apa. usual ones, which do not recycle the water
Consumatorii trebuie inforngiaasupra avantajelo (apparently, at least). Consumers should be
dezavantajelor produsului, despre costusi informed about the advantages and disadvantages of
amortizarea acestora. Cercetarea 1n fiirec the product and about the costs and payback.
proiectrii unor produse mai prietenoase cu mediulContinuing to improve the product, designers can
poate continua fie in acegaliregie, fie in scopul find more solutions to reduce the environmental
gasirii unor soluii pentru reducerea costurilor pentru impact, or can search for ideas to reduce the costs
compensarea invesiior suplimentare cauzate de in order to compensate supplementary investments
introducerea noilor funit. Spre exemplu, poate fi caused by the new functions. For example, they can
redus cantitatea de @pfolositi, prin optimizarea reduce the water used by improving the efficiency
procesului de sihare, sau poate fi redus consumul deof the washing process, or can reduce the energy
energie prin reciclarea unei cafifide ap cald. consumption by recycling some hot water.

in procesul de optimizare a structurii de ftiipc In the process of optimising the function
avand drept obiectiv reducerea impactuluistructure and having as an objective reducing the
produsului asupra mediului, designerii trebuie s product environmental impact, designers should
cunoasé cu precizie limitele sistemului analizat. know exactly the limits for the analysed system.
Acest lucru este necesar pentru a evitalrhis is necessary in order to avoid implementing a
implementarea unei salucare elimiri impactul  solution which cuts out the environmental impact
produsului asupra mediului intr-una dintre etapeleby transferring it from one stage to another of the
ciclului de viaa, prin transferarea in dleta@, sau life cycle, or by moving it outside the system
prin mutarea cauzei in exteriorul sistemului. Tesic  boundaries. In this way, the new solution might be
fel, solyia gasiti poate fi extrem de favorabil extremely favourable for the environment, reducing
asupra mediului, s per global, impactul folosirii  the product impact in use, but globally it remains
produsului #mane acekd, existand doar iluzia the same. It just creates an illusion of a suskdéna
creirii unui sistem sustenabil, in spiritul conceptului system built in the spirit of sustainable developtne
de dezvoltare durabil concept.

Pentru maina de splat, de exemplu, cétarea For the washing machine in our example,
apei prin r@inerea impurdtilor intr-un filtru lavabil  cleaning the water by retaining the dirt with a
este 0 sole eronai, fintrucat prin sflare, washable filter might be not the best solution.
impuritatile ar ajunge in acega loc unde le-ar Washing the filter will bring impurities into the
trimite si 0 maina de splat clasi@, fara sistem de draining water, doing exactly what a classical
reciclare. O variait acceptabl o reprezint un  washing machine would do. A disposable filter
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filtru de uni@ folosina, care rezol®¥ problema might represent an acceptable solution because it
poluarii apei, Tng creea probleme de mediu cand eliminates the water pollution. On the other hand,
ajunge deeu, deci transfarimpactul in ali etagi a  creates environmental problems when being
ciclului de viga. Acesta este probabil motivul disposed of; therefore it transfers the impact to
pentru care nu existprodus optim, fie m@na de  another stage of the life cycle. This is probabhyw
spalat, fie orice alt produs, iar procesul de designfinding the optimal product represents a perpetual
reprezini Intotdeauna o provocare pentru designeri.challenge for designers.

5. Concluzii 5. Conclusions

In procesul de evaluare a unui produs, In the process of product assessment, designers
designerii trebuie & aprecieze impactul asupra should evaluate the environmental impact for every
mediului Tn fiecare etdpa ciclului de viga. Pentru  stage of the product life cycle. For some products,
unele produse, cum este cel analizat In ateastike the subject of this analyse, the usage stage c
lucrare, etapa de utilizare are o pondere rmadjor represent the major weight of the total
cadrul impactului total. Pentru aceste produseenvironmental impact. In the case of products
obiectivul designerilor trebuieidsfie optimizarea presenting the main environmental impact during
fungionarii  produsului prin introducerea unor the use stage, the designers’ objective must be the
fundii suplimentare care privesc fuimnarea, dar product optimisation by introducing of new
si mentinerea produsului in fugiane pe o perioad functions regarding longer good functioning. The
mai indelungdt Analiza produsului conduce product analyse lead designers to the conceptual
designerii inspre regandirea produsului Tn etapatage, to the function structure building. In thisy,
conceptudl, la crearea structurii fugionale. Astfel, the goal of the product functional optimisation is
optimizarea fungonalh a produsului are drept improving the relationship between the product and
obiectiv imbuitatirea relaiei produsului cu mediul, the environment. To fulfil this goal, designers
prin adiugarea unor funii, sau modificarea unor should include new functions or change some
principii de fungionare care aduc prejudicii Tn working principles which might cause a major
relaia cu mediul. environmental impact.

Consideiim studiul de fgi util pentru crearesi The authors consider this study useful for
implementarea metodologiei procesului Eeo-re- creating, and then implementing the methodology
design [5]. Acest proces implic reconsiderarea for the process calledEco-Re-Design[5]. This
metodelor de proiectare, pe de o pagiegplicarea process involves reconsidering the design
acestor metode la dezvoltarea unor produsenethods, on one hand, and applying these new
superioare, cu performgn imburitatite si cu un  methods for developing better products, with better
impact redus asupra mediului Tncodpor, pe de performances and reduced impact for the
alta parte. environment, on the other hand.
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