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The main function of conventional insulation materials is only to block the heat transfer and reduce heat loss from the
building. On the other hand, thermal storage materials can work as an energy saver by absorbing or emitting heat within
a specific temperature range. Thermal storage materials for building can maintain a constant temperature by effectively regulat-
ing the cycle of indoor temperature. As a result, we can enhance the performance of a cooling and heating system efficiently.
In this study, phase change materials (PCMs) were added as thermal storage materials into gypsum boards which are ex-
tensively used for building material and we found out the thermal environmental characteristics. In addition, we checked out
some problems when applying the thermal storage materials to buildings. Finally, This study set out to examine the degree
of environmental-friendly characteristics of thermal storage building materials by analyzing the amount of TVOC and HCHO
contents with the possibility of pollutants emission.
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Table 1. Specification of Encapsuled PCMs (phase change materials)

A B C
Particle size (um) 13 7 20
Shell Acryl Melamine Melamine
Melting point (C) 26 24 28
Heat of fusion (J/g) 142 211 166
Phase Powder Powder Slurry
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Figure 1. Photograph of gypsum board containing PCM.

Umid = mm
Pressurized mnterinl
. &,
\:n
Taat piscs \Qx"'
Support §rees 150 Suppori Tromn
) 400
Figure 2. Apparatus of load tester.
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Figure 3. Specific heat measurement apparatus.
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Figure 4. Flammability tester.
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Figure 5. Flammability tester.

Table 2. KS F 3504 Heating Time

Sample thickness (mm)

Heating time (min)

12.5
15.0

25.0

8
10
15

Table 3. Compression Strength of PCM Gypsum Board

Ttem Load (N) Area (mm°) Compression hardness (N/mm?)
1 13,530 5.4
2 13,430 2,500 5.4
3 12,940 5.2
Average 53

Table 4. Flexural Strength of PCM Gypsum Board

Items Load (N) Area (mmz) Load strength (N/mmz)
1 1,310 3.1
2 2,246 53
424
3 1,910 45
4 1,969 4.6
Average 43
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Table S. Experimental Data of Specific Heat Measurement Specimen

Table 8. TVOC & HCHO Test Result of PCM Gypsum Board

Items Result Unit Items A PCM gypsum board B PCM gypsum board
Mass of Gypsum specimen 50.54 g TVOCs [pg/m’ - h] 428 225
Volume of Gypsum specimen 37.50 mL HCHO [pg/m’ - h] 7 25
Density of Gypsum specimen 1.35 g/mL HB level I 11
The temperature of the heated gypsum 5
specimen %0 ¢
‘ o B Table 9. HB Label Certification Guide Line (Healthy Building Material)
The temperature of the incipient water 18.1 C (Unit : m g/mz ‘)
The equilibrium temperaturfe of the water 194 e Classifies General material
and gypsum specimen
TVOC 0.10 Und
The turnaround time to the equilibrium 48 . Clover mark neer
temperature min V (sdodbdbdhdh) HCHO 0.015 Under
The weight ;)f .the water within the 1981.84 o Clover mark TVOC 0.10 More than~0.20 Under
msulating container IV (docodeodh) HCHO 0.015 More than~0.05 Under
) ] Clover mark TVOC 0.20 More than~0.40 Under
Table 6. Density & Sensible Heat of PCM III (dodod) HCHO 0.05 More than~0.12 Under
Hexadecane Octadecane Melamine
EE—— Clover mark TVOC 0.40 More than~2.00 Under
ensible heat soli
11 ~
(keal/kg C) 0394 0.418 0.400 (o) HCHO 0.12 More than~0.60 Under
Sensible heat 0523 0,530 ) Clover mark TVOC 2.00 More than~4.00 Under
liquid (keal’kgC) ' ’ I (&) HCHO 0.60 More than~1.25 Under
Melting point (C) 18 28 354
Density (g/mL) 0.773 0.782 1.490 2

Table 7. Thermal Conductivity of PCM Gypsum Board

Items Sample name Result Test method
Gypsum 0.144
PCM C 10 wt% 0.163
PCM C 20 wt% 0.150

Heat conductivity

(Wm-K)  PCM B 10 wi% 0128 KS L 9016: 2005
(Temp. 20 ©)  pepg B 20 wive 0.144
PCM A 10 wi%  0.128
PCM A 20 wi%  0.138
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Table 10. Non-Flammability Estimate of PCM Gypsum Board
Spec. Melting ~ Transformation Crack of back Flame (s) Flame coefficient Area/min

Thickness (mm) No No Sample thickness1/10Below 30 s less 60 less 3 min 100 less

1 10.4 No No 0.0 120 upper 88 595

2 10.3 No No 0.0 120 upper 96 414

3 10.5 No No 0.0 120 upper 73 459

4 9.9 No No 0.0 120 upper 64 560
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