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Introduction

 In Switzerland, 1/3 of the total energy consumption
corresponds to buildings heating.

 Renewable energy in particular photovoltaic is growing
fast. The production peak corresponds however to
periods of low heating requirements.

Thermal storage is advantageous
and PCM is one solution
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Thermal storage
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PCM Walls
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Hot water storage system:
simulations and measurements
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Wich PCM Module is optimal for water or air heating ?

One structure - water-PCM-water or air-PCM-water heat exchanger

charge circuit

discharge circuit:

air or water Air structure: 0.5m

Water structure: 2m
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PCM charge — after 1 minute

Air-PCM-Water Water-PCM-Water
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PCM charge — after 10 minutes

Air-PCM-Water Water-PCM-Water
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PCM charge — after 25 minutes
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PCM charge — after 40 minutes

Air-PCM-Water Water-PCM-Water
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PCM discharge

“adad
R
fs s

Mass Fraction
LiquidF Plan xy

Fraction of liquid PCM

0.0
Temperature
23.0

221
21.2
20.2
19.3
18.4
17.5
16.5
15.6
14.7
13.8
12.8
1.8
11.0
[C]

6 hours

Temperature

10 minutes

50.0
47.0

35.0
32.0
29.0
26.0
23.0
20.0
17.0
14.0
11.0
[C]

Water-PCM-Water

N

Mass Fraction /—
: ;@@@@

202Ny

L

Temperature /7
- 36N

232N

_ o
. Tfusion =23°C
@ Haute école d’'ingénierie et d’'architecture Fribourg

_é:L Hochschule fur Technik und Architektur Freiburg

Tfusion =43°C

ENERGY

Institute of Applied Research
in Energy Systems

12



Fraction of liquid PCM

PCM discharge
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PCM discharge

Air-PCM-Water

Water-PCM-Water
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Discharge power of a 6x6 cm cell

Air heating power Water heating power
6 2,0
5
— — 1,5
z 4 =
- =<,
g 5
2 2 =
O
1 a 0,5
0 0,0
0 5 10 15 0 10 20 30 40
Time [hours] Time [min]
air-PCM-water heat exchanger 600 W 8 hours
water-PCM-water heat exchanger 15 kW 13 minutes
é/\é)l :a”‘he éf]°‘le ‘f’fi"%é"frii bt ‘(’j'i\"hrj?teci?re E”‘?gurg Note air and water PCM Heat exchanger have 0.5m and 2m height, respectively E NAEPF_EGY
ocnscnute tur recnnik un rcnitekuur rreiburt Inslltn::eE::‘ergrp;;f:.f;s:arzh 15



Flow Temperature profile

« Power remain constant as long as the flow reaches its maximal temperature
within the heat exchanger.

* It continuously drops afterwards
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Conclusion

* Thermal storage is a key solution to increase the energy
autonomy of buildings equipped with solar panels.

 PCM storage is one solution and it can be used for air
heating/cooling and domestic hot water.

« ANSYS simulations of the proposed PCM structures show
2.6 KW/m3 heating powers for air and 65 kW/m?3 for water and a
storage capacity of 28 kWh/m? and 37 kWh/m?3, respectively.

* The efficiency predicted by the simulations must still be verified
by in situ experiments.
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Back up slides
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PCM Cell Structure
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PCM charge — after 1 minute

Air-PCM-Water Water-PCM-Water
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PCM charge — after 10 minutes

Air-PCM-Water Water-PCM-Water
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PCM charge — after 25 minutes

Air-PCM-Water Water-PCM-Water
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Fraction of liquid PCM

PCM charge — after 40 minutes

Air-PCM-Water
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