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Abstract

In recent years, Life Cycle Assessment (LCA) has ba often used to support management
and marketing strategies in the building sector, wth particular regard to the choice among
alternative solutions for specific applications, sch as insulation, roofing, etc. The work
presents the “eco-approach” that has been followedn cooperation with two Italian
manufacturers Associations belonging to the buildig products with insulating functions
sector (AIPE — Expanded Polystyrene EPS and ANPE Rigid Polyurethane PUR). The
developed projects had the objective of adopting thier the LCA or the materials selection
methodologies for the evaluation of the environmead and technical performances of two
classes of products of common use in Italy. The go& constituted by the benchmarking of
their environmental burden compared with other insuating product categories. The most life-
cycle environmentally friendly materials can be tha defined as “eco-material”.

Keywords: LCA, insulation products, eco-materials,Cambridge Engineering Selector (CES), Environmental
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1. Introduction

The environmental consciousness in the buildingoses rising at European level [1], probably pusiwy the need of
energy saving targets, but a reduction of otheartpto the environment is also seen as a reléssu both by private
and public organisations. The possibility to useAL&nd materials selection techniques offers theodppity to
introduce a satisfactory approach to eco-materialthis work, the significant role achieved by theulating materials
selection in green procurements practices is hagtdid. With the contribution of a couple of natibAasociations of
insulating products manufacturers, some case &uglie presented. Furthermore, the results are disceissed to
introduce the issue of benchmarking using thedifele environmental burden as main discriminator ifieans of
specific parameters such as the Global Warmingriatg2]) and the Cambridge Engineering Selec@ES$) [3] as
functional interface. The Environmental Product Beation (EPIS) scheme is then introduced as a valid support and
vehicle for the environmental communication (ISO028 application), with particular attention to tk&ategic
importance of the Product Category Rules (PCR) ohacu setting.

2. Life Cycle Assessment approach

Life Cycle Assessment is widely recognized as argific tool to measure the global environmentatfgrenance of
products and processes [4]. Guidelines are provinedhe recently updated EN ISO 14040:2006 and 44006
Standards. Final results of the study are compdsed set of parameters describing the eco-perfocenani the
considered system, such as:
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e the gross energy consumption;

» the feedstock energy stored in the materials;

» the energy sources used;

e the greenhouse gas emissions;

» the amount of ozone depleting gases emission dredt parameters.

Generally used to supply management strategiesh (wérticular attention to the choice between attéve
processes/products), LCA has also become one of#ie internationally recognised methods to settiteria for
environmental labels [5] as the European Ecolalkeed.(hard floor coverings) and the Environmentabdect
Declaration (EPf). Among several LCA experiences developed in thitding sector, the thermal insulation case is
particularly interesting due to the recent attamtiw household energy saving and greenhouse gasiens targets.

3. The thermal insulation choice

Thermal insulation is one of the focal point in read building design, both for controlling the enempnsumption in
winter and summer. The traditional design prin@pigke into account technical parameters like thégonductivity,

thermal diffusivity, density, price, etc. The adtirmovative eco-design approach introduces theodppity of taking

into account also environmental characteristicseRample is given in Fig. 1: each bubble identifiedefined material,
among them only few are here highlighted by assiagjaheir identification label, nevertheless thESCsupplies the
complete list of the materials considered.
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Fig. 1 — Cambridge Engineering Selector: Total EpesyCQ Footprint for different insulation materials
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4. Environmental Product Declaration (EPCF)

While it is possible to publish LCA data concerniagyiven product, a further step is to providedtparty certified
eco- profile. This is an added value to be useativanced green markets and to support green pumghaspecially by
public authorities (GPP — green public procurement)

Systems usually employed in Life Cycle Assessmémdiss trace all energy and materials flows stgrfiom the
extraction from the earth through their use andidason in a product/service until their final pissal [6]. The
International EPB System www.environdec.coin has developed a set of rules able to guaranteeigher
reproducibility of figures and contents extractgddm LCA analysis. These data are published incat slocument
structured as a label, containing the followinginfation:

» presentation of the Company and details on theymtod
» global environmental performance of the product as
o use of renewable resources
o use of non-renewable resources
o emission of pollutants

It is of course a voluntary tool, as LCA, but it fisthermore oriented towards a complete transggrdar what
concerns the environmental aspects that can thadded to the environmental general information.

From this point of view, besides the consistencynaking available figures and performances, the Epvides data
that can be directly compared for an environmeptahscious choice.

5. An EPD® case study

A pilot project driven by the Italian Associatioi Bxpanded Polystyrene (AIPE), which involved soassociated
companies - and followed by other similar projestanaged by the Italian Polyurethane Rigid Foam éiasion
(ANPE) - constitutes a good example of environmestmsibility. The LCA procedures have demonstratesir
potential and have been then widely used.

In particular, an Italian company, that is actinghe sintered polystyrene foam sector for noiskteaat insulation and
food/industrial packaging, after several activitfes environmental certifications, started an LCWdy (Fig. 2) that
arose in an EPBfor Greypor Foam Polystyrene, availablevatw.environdec.comData, provided for 1 kg of product,
are presented in Table | and .
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Fig. 2 — System boundaries associated to GreypamHolystyrene LCA study
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Table |
Data for the considered EPRase study

Data per kg of board
Consumption of resources ;
Producﬂon of Board production Total
raw materials
Total renewable 0.1 1.3 1.4
Petroleum 37.8 55 43.3
With energy content Gas 49.7 333 83.0
; Non renewabld
[data in MJ] Other 1.1 2.6 3.7
Totaf 88.6 41.4 130.0
Of which electricity - 3.68 3.68
Total renewable - - -
Without energy content
. Total non renewable 6.6 5.2 11.8
[data in g]
Water 184,700 15,200 199,90q)
Table Il
) ) Data per kg of board
Indicator Unit of measure i i i
Production of raw material | Production of boards | Totd
Global Warming Potential kg CO-€q. 2,8 2,9 57
Acidification Potential mol H'-eq. 0,58 0,36 0,94
Eutrophication Potential g O-eq. 74,4 42,6 117,0
Ozone Depletion Potential g CFC11-eq. 0 0 0
Photochemical Ozone
. . g GHs-eq. 2,6 19,4 22,0
Creation Potential

6. The key role of functional unit

The functional unit (FU) is a measure of the parfance of the functional outputs of the product esyst and its
primary purpose is to provide a reference to whigbuts, outputs and results are related. With retspe thermal
insulation products, the thermal resistance R bddsetchosen as operational parameter [1] andhisréason, the FU

which should be adopted for the systems under stuRy= 1 m*K/W.
Correspondingly, the mass (m) of product is defiasd
M=R*\*A*p

wherel is the thermal conductivity, A is the insulatioroguct area ang is the density. In the following approach, the
area (A) has been fixed equal to % eonsequently, based on the above definition aftht thickness and the mass of

different equi-functional insulation products camdvaluated (Table I1).

! Including hydroelectric, wood, biomass, regenefageo-thermal, solar, sea, and waste energy.
2 The product has a potentially available feedstrsbrgy of 51.1 MJ/kg.
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Table 11l
Weight and thickness of different insulating produ@ata from Italian Standard UNI)
Thickness
_ A P FU-R _
Insulation product [W/mK] kg/m’] [MZK/W] [mm] Weight [kg]

: (A=1n?
EPS (type 150) 0,040 25 1 40 1,00
XPS 0,041 30 1 41 1,23
PUR (rigid) 0,032 40 1 32 1,28
Glass wool 0,040 30 1 40 1,20
Stone wool 0,044 35 1 44 1,54
Cork 0,043 90 1 43 3,87

The approach of adopting the same thermal resistforcall the considered materials involved théffedent weights.
Taking into account that the environmental perfarogais traditionally referred to the unit of mate up described
choice of functional unit opens a new frameworktfa choice of the most environmentally friendlytengl. In some
cases artificial products can be more performimgttine natural ones.

7. Conclusions

The increasing use of “Bio” and “Eco” prefixes argood opportunity to identify natural perceivetusons fulfilling
common requests, but usually no further data aseiged to quantify the role within a sustainabfe-itycle approach.
Any solution is supposed to come from the markettisty from technical characteristics, marketingtfiees and an
opportune price. Selecting materials by a techn@mad environmental point of view is the challengeoptimize
materials selection by means of an eco-design 1du$ innovative eco-design approach has provdxbta good way to
manage with efficiency the involved parameters,irgidertified data about effects on global scald mking at the
guantification of the environmental sustainabibifyproducts.

The EPIY procedures demonstrates its importance becausesaihe establishment of a clear choice betweeiougr
materials if the data are introduced in a corrd€ALscheme. It is confirmed that the “eco-materialhot an absolute
value but it is depending on the specific functidmich is played in the considered system.
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