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Experimental Study of Cooling Energy Saving Verification Using Blinds
and Phase Change Material(PCM)
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Abstract This study looks into changing building energy use by application of phase change material (PCM). PCM does
not need extra energy for operation and is used for reducing building energy use and, CO2 output by displaying semi-permanent
effects after installation. It also is able to avoid the maximum electric power time-zone by inducing a time lag phenomenon
of cooling and heating loads with high thermal capacity using latent heat. To verify the efficiency of blinds and PCM,
tests about the PCM operation mechanism using air conditioning machinery and nocturnal panel cooling were done. In the
test results of the case using PCM installation, a 45° blind angle with machinery air conditioning and nocturnal panel cooling
at the same time shows a 22 percent energy saving effect against general space. The test results of each case were compared
and analyzed based on the blind and window opening settings. Finally, the energy reduction of existing buildings using
PCM application was reviewed based on the final measurement results.
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Table 1 Specification of PCM
PCM Melting Latent heat

Depth Weight

content rate  point capacity
12.7 mm 6.39 kg/m2 76% 27C 219 J/g
/"\ 19.15°C
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Temperature (°C)

Fig. 1 DSC Curve of applied PCM.
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Fig. 2 Laboratory model(Top : plan, Bottom : section).
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Pic. 1 Experiment laboratory(Top : reference room,
Bottom : test room).
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Table 2 Case operating conditions

Case Items Test Room Reference Room
PCM applied none
A-1:90° o
Blind A-2 :45° 90
Case A A3 0° (closed)
(Mechanical 03-090 - l'
cooling)  Cooling - - i Pre-eooins
hour 09~18h : cooling
ou 12~13h : cooling off
Window Closed Closed
PCM applied none
A-1:90° R
Case B Bling A2 :45° ( 190 N
(Mechanical A3 0 0° close
and night 03-09h - ’
purge Cooling - pre-?oo g
cooling) hour 09~18h : cooling
12~13h : cooling off
Window  Open(night) Closed

Table 3 Electricity consumption of Case A

Angle Test Room Ri‘zroenr;ce Date and Temp.
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Table 4 Electricity consumption of Case B

Angle Test Room Rc;’(e)i)e;lqce Date and Temp.

(}93;) 0.234 kWh 0.415 kWh 51 ?;ezzléﬁse&aiozlis GC
(]jgf) 0.346 kWh 0.420 kWh z?:::166°g,0ti\4§21:225"c
2‘03) 0.506 kWh 0.518 kWh z?;e;:llg%c?ef/iaio;lis°c

Table 5 Electricity difference and cut off rate

Difference of Cut off rateM

Case Angle b tricity” [KWh] [%]
Case A-1  90° 0272 19.8
Case A2 45° 0.176 10.9
Case A3 0° 0.079 6.3
Case B-1  90° 0.181 43.6
Case B2 45° 0.074 17.6
Case B3 0° 0.012 23

Difference of day electricity between reference room and test
room.
(Reference room-Test room)/Reference roomx100(%).
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