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An Experimental Study on the Heat Storage Properties of Phase Change Material
Using Paraffin Sheets in Building
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Abstract

The life cycle assessment on greenhouse gas emission of reinforced concrete buildings shows that more than 70
percent of greenhouse gas that is discharged by a building is discharged in the building maintenance stage, including
cooling and heating. To reduce the greenhouse gas emission, maintenance planning to minimize the energy consumption
is necessary in the design stage. In this paper, two heat storage rooms are tested to save the air cooling energy of the
buildings. The specimens are essentially identical, except that chamber A contained paraffin sheets as the finishing
material, while the other, chamber B, served as a control. The test results show that chamber A with the paraffin
sheets exhibited less temperature change than chamber B without the sheets when temperature was increased outside
of the specimens. The heating energy was probably consumed in the phase change of the paraffin sheets, which can
be useful for reducing energy consumption related to air cooling during the summer.
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Figure 1. Energy flow of phase change material (PCM)
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Table 1. Properties of phase change material

Melting point approx. 26 C
Operational range 10~30 C
Overall storage capacity approx. 145 KJ/kg
Latent heat capacity approx. 110 KJ/kg

Apparent density 250~300 kg/m

Product shape White powder
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Figure 2. Impregnation process of heat storage sheets
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Figure 5. Cross—sectional diagram of chamber
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Figure 7. Heat storage properties from temperature rise
condition of 30 minute in chamber
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Figure 8. Heat storage properties from temperature rise

condition of 60 minute in chamber
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Figure 9. Heat storage properties from temperature rise
condition of 120 minute in chamber
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Figure 10. Heat storage properties from temperature rise
condition of 30 minute in chamber by xenon lamp
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Figure 11. Heat storage properties from temperature rise
condition of 60 minute in chamber by xenon lamp

Tl o]l o3t Al B AR 18 T A

o BEATAE 7IEoR WA ie=s 120% %
ek 30 077} | AXs] dAA e 2EUHEA
LSS SIS ks WS 1202 AT S
Aot AR oF 1 0o 2EApE WAsiglc) o
A 3020l AA 2= HeR ARAle] 224 oF 2.3
T Hrh= Wi, 60%] 24 Hshil @A 0.6 T 2
the ot & ol

12020 2H AAl= HLE 2ARE A3} 271 AFIQ] oF
208~ 307l EE AR SAEAAT FARE
& vEhdh, e SEHHe] 25723 T, R 2=
7F 26 T Aol EEATAI 2EATA ] 257} o
Aels 43S Vel

ER} LT AN HE A SAUAA e 224
AAS] 27t B wWEA i, of 26 Tolld &&7t o
ek S Helieh

O[AY B Tl U 2AL ARdollH e A A d
9} o] oF 26 TolA 2= 4ol JHHe=A, difel o
2 ofuiRRERE oE} 2Ardge] ool dishA = A
ke 2o mpAQl Ao® YepyTh

40

1o

11‘ g

I
general _Indoor temperature
= = general _walltemperature
heatstorage_Indoor temperature
vvvvvv heatstorage_wall temperature

35

— ++ Chamber temperature
30
= ,_\—ﬁ
—_— i = ‘-‘N..-.
(] o = B R L
2% 25 = o= - : N\
-4 e ~
E & o ~
& e -
£ -
o -
o
15
[¢] 30 60 90 120 150 180

Time(min)
Figure 12. Heat storage properties from temperature rise
condition of 120 minute in chamber by xenon lamp
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