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Introduction

Building sector: Environmental Product Declarations (EPD) - Life Cycle Assessment (LCA)

Knauf Insulation (glass wool producer): LCA - Several glass wool factories in Europe = Various products and the same product can be produced in several
factories > Generic GaBi model [1] - EPD and Eco-design

The process
8 plants in Europe

« Raw materials: recycled glass (cullet), sand, limestone, soda ash,
recycled off-cuts, borax and sodium carbonate - weighed, mixed -
furnace (1350°C - oxy-combustion + electricity).
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 Forming: melted mass fiberized + binder (ECOSE, based on plants
starch) = mattress (+ facing).
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R  Curing oven: natural gas oven at 250°C to cure the binder.

UNITSATON

« Cutting, compressing, packing

ﬂ / Environmental benefits from insulation not included

AW MATERALS

Production

Transport (truck) > |nstallation > (Use (50 years)) > End of Life (landfill)

LCA ISO 14040 [2], 14044 [3] and ILCD handbook [4] = guides. Compliant with EN 15804 [5] (= EPD).
Allocation procedures: economic. Functional unit: expressed in m? of a specific glass mineral wool product (thermal conductivity and application)

RS —— Model . GaBI 6: plans of different levels. Plan contains other plans/processes. Flows connect
plans/processes. Parameters = scenarios.
el B ek o for * The general operation principle is the same for all the plants
) _ = generic factory plan: include all alternatives (raw materials, energy sources, recycling loops,
ce bustmpte T | wastes and co-products) in subplan. Parameters: specify amount/transport distances/origin for

each raw materials, emissions, energy consumption, wastes, product,...
- changing parameters: adaptation of the model to each production plantt.

] \

"Furnace pe’ _ _
Binder (mineral

wool)
L = Internal cullet

*Fiberizing and pe4

glass wool

= Melted mass _ waste binder to . : 1 .
forming ECOSE  —*251e binderto__ « Example: raw material mixture plan:
I EU-27: Heavy fuel oil &' EU-27: Diesel mix at [ .
Pack [glass WDD|} at refinery (1.0wt.% 5) refinery PE ° Al I raW m a‘te rl al S
. ‘Curing and cooling p®"" |  Amount fixed by plant parameters
.FihEFiEiﬂQ.WhitE :" ]’ e DE: Dolomite flour  BF*' 'Dolomite: ph’ N EREW material  pX# .
> . . »imixture_ECOSE PE
e | (P S  Amount need for product calculated by GaBi
Output Oven (glass EU-27: Sand 0/2 PE IF¥' *Sand: Truck-trailer p#*’ N .
wool)  pe o ' with plant and
Pack white wool l : : I ,
DE: Limestone flour B "Lime: Truck-trailer pe*
f p (1mm) PE PE <u-so>
- Entire plant pel 4 - : -
- — = back t L : ) . ‘calcinated
e vl rocsp® . oo, o
Net output nominal DE: Soda (Na2c03) I’ :=Snda: Truck-trailer p*’ )
(glass wicrl} _ 1 .PE sy - b Plant 1
DE: B — ' Il P 4 Raw material mixture
'Product " - acing Wﬂtﬂ?l;fitﬂte PE - Stﬁ PED:T::-: T Tk tra“ler R | y ™
grammage (Copy) ¥ Froduct (1 sgm)-- External cullet ») "Dummy 2 Ext Cullet : p 4 Borate # | Glass Wool: plant Borate (ko] Borate consumption (raw material)
Input of Truck-trailer PE <u-so 4 Diolomite @ | Glass Wool: plant Dolomite [kg] Dolomite consumption (raw material)
sarandans 4 Limestone # | Glass Wool: plant Limestone [kg] Limestone consumption (raw material)
L Caldnated limestone # | Glass Wool: plant Caldnated_lime [kg] Caldnated limestone consumption {raw material)
A Sand # | Glass Wool: plant 5and [kg] 5and consumption (raw material)
= Mineral woaol A Soda # | Glass Wool: plant Soda " [kg] Soda consumption (raw material)
Mixer Elect p 4 External cullet # | Glass Wooal; plant Ext_cullet (ko] external cullet consumption (raw material)
. Jv . Energy 4 Electricty consumption at raw material m# | Glass Wool: plant Elec_raw_mat . [M]] Electridty consumption for raw material
Packaging p 4 v Out
i Raw material mixture # | Glass Wool: plant Raw_material_mi . m (k] Raw materila mixture
1 +  Other
‘ ........................................................................................................... - ! Transport distance borate by SHIP @ Glass Wool: plant [i_borate ship  46E003  [km] Transpart distance by ship for borate {raw material)
. I I o Pl"‘ﬂ'{l uct Pﬂ rameters i Transport distance Borate by TRUCK @ | Glass Wool: plant Di_Borate_truck 300 [km] Transport distance by truck for borate (raw material)
S EE——— ineral wool packe ererortrrsiosil. rbretetimtrhenrlvrsitersrter SN Transport distance Dolonite @ Glass Wodl: plant Di_ Delomite 500 k] Transport distance for dolomite (raw materia])
[A4 - AS] - Transport and installation Pl"'lH:ll.l'Et
LOI ‘# | 1, Plant weightingLOI 7,25 %% of binder - _ - -
e . . . . * Generic plan reproduced: weighting
Gros calorific value # | 1, Plant weighting GCV 1,35 [M1/kag] gross calorific value _ _ .
e — Product type Sous-ensemble Product type Glass wool All the processes related to white woal in the plan plan (faCtorleS Comblnatlon)
comerson kgto_ piF OMLY RELEVANMT for white wool product  Sous-ensemble White wool applicLoft e Model ad apted to different prod UucCts
sqm (GW) <u-so> Product dimension ( lass wool or )
i | | board . . . . . . . .
E"'n'q”ga oo es Density nominal # | 1, Plant weightincdensity_nominal 24,3 [Ka/m3] of finished product to calculate grammage g ’
\ 4 ' . !
nstallation  pX @i Product length # | 1, Plant weightingProduct_length 1,25 m different types (panel/ rol |1 etC-),
‘ Product width # | 1, Plant weightincProduct_width 0,6 m dimensio ns, etcC.
1 Thickness ¥ | 1, Plant weighting Thickness 80 mm of finished product to calculate grammage 3
"2 - C4] - Transport to end of life a1|:| i-s.pn-s.a Mb Piece pallet # | 1, Plant weightincMb PC per palle 120 oc per pallet

- 1 } Impact categories- 1 m3
T Results T
';;;nswt_-tnd sl « Example: 1 m3 of product (density: | 100% .
'Endz::azi:wml o 248 kg/m3 ) CML 2011) 80% - M Transport installation
» EPD (fast: only parameters changing __ = Packaging
Conclusions and perspectives | * Ec° des_'lg'g: - "
A generiC LCA rn-Odel (GaBl 6) . ?ﬁ;ilg?ngL;'Ar\ameterS 9 20% - IB-asTc materials
* every glass mln_eral wool product - SCENAloS 0% - = Binder
* any manufacturing plant, or combination . Different plants (comparison) oy | WP o P POCP ADPE  ADPF
This model
» structured data collection * Several impact categories (avoid Acification potental ofland and water: EP ~ Eutrophication potential; POGH = Formation potentl of
e flexible ® EPD and ECO-Design. |mpact transfer) X%pssih’ig%tc;g%r;epIgrt]icc))tr?g;?gr]]it(izzll fcc))):i(]‘jc?sn;ﬁ;reAs[z)zIrEc;sAbiOtiC depletion potential for non fossil resources;
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