Numerical evaluation of a dynamic moving PCM wall for cooling

Amirhossein Zabihi Sheshpoli

PhD Student at the University of Lleida/IT4S, Spain

Amirhossein.zabihisheshpoli@udl.cat

v i:i - Univel_'sitat IT S
\/ de Lleida




Energy in Buildings

What are the solutions for solving energy
consumption in buildings?

Improve building design
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INSULATION

OUTDOORS

Use of innovative materials

Implementation of RE

Change the building concept (De Gracia, 2019)
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INDOORS

The building sector represents almost 30% of global final energy consumption and 27% of total CO2 emissions.

Summer
The solidification process of PCM is limited
because PCM layer is not directly exposed to

outdoor temperatures at night
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Methodology

Air gap (10mm)

ALY ]
«a&‘a“q E
{“\‘3\‘ L
v L v ‘“er ‘.
d @ 2 : 0
-
C o C ( C % = ' Electric motor | :”
b = = 2 <:| s . 2
g » = Insulation U = = 0 ®
ClAr & [© ) p s
3 7 Plastic Sheet !
S aQ £l
@S Il )
a
-~ - 4 . — . b - .' =
Smm  lmm 60mm 6.4mm Smm .r,' - Tube without
A o PCM
Air gap (10mm) .3(\0“

Insulation

Glass
2 'k adb
PCM
Plastic
Glass
afiy
Cooling load(W)

+
‘ > e i i I I S 4" INTERNATIONAL

Smm 6.4mm 60mm Imm  Smm | U X Ul’llVEl:Sltat SUSTAINABLE ENERGY
\/ de Lleida lnovate CONFERENCE 2026

3/6



Result
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The dynamic solar wall could reduce the cooling load by 138% compared with the static wall,
corresponding to 0.182 kWh per square meter of wall under Madrid(Spain) weather conditions.
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“Una manera de hacer Europa”
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