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m Context (/o)) autark

SOLAUTARK project

Solar heating for residential buildings:
UImprovement of current thermal collectors

OInter-seasonal storage of heat using salts and a
reversible reaction

Funding: Walloon Region (B), « plan Marshall »
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Context <le)h autark

Collector for SHW or central heating
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Heat transfer
fluid

Forced convection

Conduction

80 °C

Thermochemical storage



Scope

LCA effort:

OThermal collectors

UIndividual components:
selective coating

> Present paper

See our poster:

P. D’Ans, G.G. Descy and M. Degrez
DEnergy storage unit ‘ Preliminary LCA study of an inter-

seasonal heat storage reactor for
residential central heating
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m Scope SOLEES

Physical vapour deposition (PVD): magnetron
sputtering
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m Scope, FU, method solTh

Studied system: semi-continuous process, 2011,
Belgium

(Goals:

OData for the solar central heating system

HCoating improvement
OInfluence of the batch size?

UIs the coating a major contribution in a collector?

F.U.: m? of coated sheet

UThen, conversion per produced MdJ

Impact 2002+ endpoint, Ecolnvent database v2.2



LCI SOLERS

Studied coating chain:

|_> Belgian mix

HPreparation zone:

E NaOH E Water Water E E
| v 2 N v v v
Metallic I o obbining || Degreazing || Rinsing, brushi Dryi o
obbinin egreazin —» —>
sheet ining greazing insing, brushing rying UM
v v
Copper Waste water ~ Vapour

Out of the system boundary
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Studied coating chain:

UVacuum zone: Assumptions:

» -Useful fraction of the target

-Sputtering yield

-Composition

Cooling water Tariets E Ar O

: v vV Vv v L
v ¥
From . . .. To
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preparation — conditioning
—
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s LCI E avon

Studied coating chain:

HConditioning zone:

High density
polyethylene E E
v v v
From vacuum —»| Packaging » Bobbining > Coated metallic
sheet
v v

Losses Samples



s LCI

Time

Production steps: >
= f(batch size) Constant
| | |

Preparation

Conditioning

| |
Steel sheet  Copper sheet

Recycled



LCIA

Contributions per process step
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m LCIA SOLEE

Contributions per commodity (climate change)

HDPE Other

Importance of the
vacuum step
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Sensivity analysis:

UHDPE film
ODummy steel
: |
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m LCIA SOLERE

% of the thermal collector impact

Major Contrlb'llt]_on? with use phase and related infrastructure1 .
1,7 1,7 .
OCoating: 300 MdJ NR
energy/collector
HCollector 1tself: 1600
Md/collector

OAnnual production: 3700 MdJ

human
health
climate
change

ecosystem
quality
resources

More important on the collector scale:
-Collector frame
-Pumping system

-Holders



m Conclusions gy Jutark

Impacts mainly originate from sputtering,
vacuum and steel sheet

Represents < 2% of the impacts but cannot be
recovered

Most important parameter: batch size

Modelling economies of scale in LCA



Thank you for your attention

Our posters:

P. D’Ans, G.G. Descy and M. Degrez, Preliminary LCA study of an
Inter-seasonal heat storage reactor for central heating

V. Zeller, L. De Boever, A. Richard, P. D’Ans, |. Wuijtens, M.
Degrez, LCA of wood building products on a regional scale:
conceptual and methodological considerations



	Slide 1: Environmental impact of vacuum coatings used in thermal collectors
	Slide 2
	Slide 3: Context
	Slide 4: Context
	Slide 5: Scope
	Slide 6: Scope
	Slide 7: Scope
	Slide 8: Scope, FU, method
	Slide 9: LCI
	Slide 10: LCI
	Slide 11: LCI
	Slide 12: LCI
	Slide 13: LCIA
	Slide 14: LCIA
	Slide 15: LCIA
	Slide 16: LCIA
	Slide 17: Conclusions
	Slide 18

