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New Materials — Tailor-made Absorber Materials

PoLYPROPYLENE (PP) POLYAMIDE+GLASS FIBER (PA-GF) POLYPHENYLENESULFIDE (PPS)

Povacz et al., 2012 m

Blockcoplymer +
Carbon black + AO + HALS

fa soreaLls PPS + PO impact modifier 5 Sotvay ..

Material | Tgassr °C Modulus, | Strength | Solar thermal system

MPa @RT, MPa
RT /125°C

Low-pressure

PP -10 165 1200/ 200 25 systems, T, ~100°C

5000/ Pressurized systems
PA-GF -40 to 60 260 2000 100 (< 6bar), T, ~100°C
PPS 100 280 1400 / 200 50 Low-pressure

systems, T,,,,~150°C

g SHC TA K54

SOLAR HEATING & COOLING PROGRAMME
INTERNATIONAL ENERGY AGENCY



New Materials — Testing and qualification methods
CUMULATIVE DAMAGE APPROACH (LOW MECHANICAL STRESS)

Climatic conditions, heat storage or
collector type

l Simulation

Temperature loading profile

Accelerated aging data,
experimental failure times

l Extrapolation

Extrapolated endurance time

& ultimate failure

~
o
S
o

@
o
S
S

g
/emef”t a

E " . R .\
£ j £ Nt
8 A vom
E = ! N @
- o e =2
8 NC e
L @ \ v
i "T_u |=o—average data (Gugumus) .,
Ramschak, 2017 - = Amrhenius extrapolation
Temperature ["C] Time-to-embrittlement [days]
N:‘Cu mu Iatig/-‘ Wallner et al., 2016
years TR IND Lifetime assessment
Cumulative damage model (Miner’s rule)
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Based on: Diss Povacz (2014); Diss Grabmann (2018)

Time-¢ O-embrity

SHC TA K54

SOLAR HEATING & COOLING PROGRAMME
INTERNATIONAL ENERGY AGENCY



Process Technologies — Continuous manufacturing

EXTRUSION OF SHEETS AND PIPES

Hollow sheets Pipes

aventasolar

gwi”

SUNLUMO ===

The Plastics Experts

< Complexity, investment, quantity
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Process Technologies — Discontinuous manufacturing

<Comp|exity, Investment, costs

INJECTION OR COMPRESSION MOULDING

Injection moulding Compression moulding
Polymer ’ Additive Glas!asef
\_'3:7 Rovings
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Complexity, investment, quantity
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Solar-thermal systems — Hot Water & Space Heating

AVENTA SOLAR — PUMPED DRAINBACK SYSTEM

Solar collectors Anodized aluminium frames

Polycarbonate twin-wall sheet;
collector glazing

Polymeric absorber (PPS)

Thermal insulation

Absorber endcap

with integrated manifold
aventasolar

l_ cold water | | pre-heated DHW
| | DHW
bidar
{ \‘ = Flear heating systam
Salar Floor pumg q
=@
Heal store 800 | 8.4 m3 heat store,
Rekstad, 2015 (AventaSolar collector system, Task39 Info sheet B16) divided in 6 separate units

LCOH,,, = 0,035 — 0,099 €/kWh

° SHC TA K54

SOLAR HEATING & COOLING PROGRAMME
INTERNATIONAL ENERGY AGENCY



Solar-thermal systems — Domestic Hot Water

SUNLUMO — PUMPED “Low PRESSURE” SYSTEM
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from 20 parts brass ....
to 10 parts plastic

LCOH,, = 0,01 — 0,03 €/kWh, if > 100.000 systems/year
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Solar-thermal systems — Domestic Hot Water

GREENONETEC — INTEGRATED STORAGE COLLECTOR

cost distribution 1SC [%]

from > 100 parts/ .... to 7 parts/ISC
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Comparison of LCOH — Impact of new materials

Heat Costs in €-cent/kWh

Useful heat from electricity EU27 average: CeE————
€-cent 5.98
Useful heat from natural gas
‘ I o EU27 average:

Combi system: Germany €-cent 2595

Combi system: Denmark Ave nta
Combi system: Austria

Large DHW and/or 5H: France

Large DHW and/or 5H: Denmark

Large DHW and/or 5H: Austria
DHW thermosiphon: Turkey

Sun-

lumo

DHW system (5FH): France

DHW system (SFH): Germany
DHW system (SFH): Denmark

DHW system (SFH}: Austria

District heating: Denmark © Solar Heat Europe 2017
o 5 10 15 20 25 30 35 40 45

Fange of solar thermal heat costs for different types of solar thermal systems in different European regions (average costs over lifetimel, compared with the range of
costs for useful Useful heat considers the losses by converting natural gas and electricity into heat. The conversion efficiency of 85% for gas and 95% for electricity is
assumed. Costs of natural gas and electricity of 2018, to domestic consumer.

Sources: solar heat systems: [EA-SHC & AEE-Intec; natural gas and electricity: Eurastat.
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