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m KUNSTSTOFF MATERIALS SCIENCE AND TESTING OF POLYMERS

Functional polymers for an efficient
energy management of buildings

Katharina Resch-Fauster

High temperature latent heat storages based on paraffin-polymer compounds

Shape-stabilized latent heat storages with phase change
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E/P and PE) and paraffin waxes as phase change mate-
rials (PCM). A comprehensive analysis of the material’'s
polymer-physical characteristics revealed its high long-
term stability in terms of latent heat storage capacity,
morphology and mechanical properties (Fig. 1).

Moreover, the functional material is cheap and easy to
produce in any size and geometry by applying conven-
tional polymeric processing techniques and can thus be
easily integrated in any type of structure (wide range of
possible applications).

‘thermal cycling

PCM's heat of fusion [J/g]

Fig. 1. The latent heat storage capacity (i.e. PCM’s heat
of fusion) is neither affected by a long-term exposure to
static thermal load (i.e. storage in charged state) nor by 20 50 100
thermal cycling (i.e. charging and discharging of storage). cycling number [-]

An application demonstration was done in a prototype
facade element equipped with an integrated solar ther-
mal collector whereas a latent heat storage panel was
integrated in the collector’s insulation. Solar simulator
testing revealed that the developed latent heat storage

protects the building’s interior efficiently from overhea-
ting (Fig. 2).

—reference
‘_—1 latent heat storage
!

pea
gL
.-b-bg-
=5 J
(2]
f'Df'Dm

— -

==
n 0
-
o O
| =
Q @
D'-h
D g
X -

800

a age, bac
‘_ - R 4150

U

— e 1 1 1 1 1
40 1 1 1 1 1 1 1 1 1 1 150
— reference — reference
latent heat storage latent heat storage
35| ambient 1

600 . !

4100
400

Irradiation [W/m?]
i

(34
o

200

Temperature insulation [°C]

- 100
30

Heat flux [W/m?]

) | - =0 Fig. 2. Overheating protection efficiency of the developed latent heat storage.
' ' - Even at a harsh solar irradiation, the inner surface and interior air temperatures
---------- of the building do not exceed comfort levels. The latent heat storage discharges
Zeit [h] and regenerates fully during the night.
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