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The utilization of phase change
» Paraffins (PA); materials (PCMs) worldwide
» Eutectic mixtures of fatty acids (FA); R s
» Hydrated salts (HS).
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PCMs application in buildings
*PCMs in masonry
*PCMs in other building elements such as floors and ceilings
*PCMs in heat—cooling storage units located inside the buildin

such as a heat/cooling storage tank N

Use of Matrices

ADVANTAGES

*High specific heat capacity
*Wide range of melting points *Low thermal conductivity N
*Low vapor pressure in the molten state
Satisfactory AHf values (120-210 kJ/kg)
*Small volume change during phase transition / *Flammability

*Chemical and thermal stability *Leakage of liquid phase ) |
*Non-corrosive, non-toxic compounds -

DISADVANTAGES

“Relatively large volume change ~ (Aecy~ 0:1-1 W/m K),
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PCM Research Methodology

A-PCMs B — Stabilization

Phase Change Materials
Stabilized into Carbon Matrix

1. Selection of PCMs
2. Thermal enhancement
3. Improvement of fire resistance

1. Selection of stabilizer
2. Use of composite materials

v" Activated Carbon
v" Ceramic Carbon Foam

+ Expanded Graphite(EG)

L +MWCNTs

Paraffin T, =28 °C
(n-octadecane)
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C-Application to
Structural
elemet/ constructigl_l

1. TES type selection
2. FElement selection
3. Matrice selection

l

v’ Passive storage
v" Dry construction
v Cement with lightweight aggregates
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Experimental Qutline
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Experimental Procedure- Shape Stabilizers

Carbon matrices (AC,EG) . ' . . Biomass 3
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Experimental Procedure-Stabilization of PCMs and PCMs@MWCNTS intoAC, EG and CCF

Octadecane Stabilization into AC/EG matrices

Octadecane
Melting Point: 28-30°C
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Microtomography CT images
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DSC
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Experimental Results
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Experimental Results

Stability tests

Temperature , One cycle

Heating Rate 0.2 °C/min
Cycles
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Stability Tests ssSPCMs@AC, ssPCMs@AC/MWCNTSs

Experimental Results

S

155 J/g
AC+300% OD_MWCNTSs_1000 cycles_Sample 1 PR S—
AC+300% OD_MWCNTs_1000 cycles_Sample 2 ‘.T L
AC+300% OD_MWCNTs_1000 cycles_Sample 3 \|Area:100.8J/g
AC“'S:_QQ% OD_MWCNTs_1000 cydes_Saane B l#l‘e:l: 140.2 J-’g
I .

e-cobDOormH
CONFERENCE
2025

National Center for Research in Natural Sciences “DEMOKRITOS”, Athens, Greece - 11 — 12 November 2025

g r
[} ||'5
° Area:3.514 Vg |
. —
8
= Area:-1.851 J/g
- g
T Area:-128 Jg ”}
(o] Area:-95.27)/g : i
> ".I' /
o Area:-132.6J/g —*+\\ /
\Y
7 146 /g
N I i I i |l
0 10 20 30
Temperature (°C)

40

BunesH

Bujoon

AHmM

AHs

200
150
100

50 -~

-50 4
-100
-150

-200 S

1155,2

Activated Car
1552

bon_MWCNTs_Octadecane
1477

130,9

-46,53

-95.27

-132.6

Bl AC_MWCNTs_OD

B 500 cycles

I 1000 cycles
: , .

Samples

3



Experimental Results

Stability Tests ssSPCMs@EG, ssSPCMs@EG/MWCNTs
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Experimental Results

Stability Tests ssSPCMs@CCF, ssPCMs@CCF/MWCNTSs
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Experimental Results

Development of lightweight cement boards (CBP)-10,20,30% w.w
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Microtomography CT images

DSC measurements
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Development of lightweight cement boards (CBP/CCF) BRI e s
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Measurements in prototype test rooms within a controlled temperature chamber
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Conclusions

v’ Paraffin-based phase change materials (PCMs) were stabilized within carbon matrices of different

porosities (activated carbon, expanded graphite, ceramic/C foam).

v' The thermal properties, thermal energy storage capacity, stability during repeated phase

transitions, and electromagnetic interference (EMI) shielding were studied and evaluated.

v Lightweight structural elements (perlite cement boards) incorporating stabilized PCMs were

developed, and their main properties were determined (retaining performance up to 20% PCM loading).

v’ The new cement boards with embedded PCMs were evaluated in a test room within an
environmental chamber, showing room temperature stabilization for hours and a temperature

reduction of 3—4°C
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