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ABSTRACT KEYW ORD
Purpose: To reduce GHG(Green House Gases) emissions and heat island effect, there are numerous studies have ggé}%’é‘
AL
been conducted. The temperature on heat island is usually 3~5%C higher than in the surrounding rural areas and it 7%%_0" LR =zt
.. . . . . . . . (= =
causes additional cooling load and discomfort. For this reason, this study was a partial experiment of developing aroof = x| g M4 At =

=

system using phase change materials combined to wood-plastic combination plate. In this study, the purpose of the E4d&
experiment was to verify the suitable condition of roof surface structure for using PCM cool roof system. Method: The .

. . . o L . Il . Phase Change Material
experiment of six cases had proceeded with four-step artificial solar radiation system in artificial environment room. Cool Roof
There are two different reflectance(Cool Roof Paint-0.47, Gray Paint-0.22) and three PCM(Melting point 24C, 35C,  pylding Energy Saving
44°C) for scale model test. Result: The temperature of three locations was measured to check the correlation between ~ Urban Heat Island
structures. The average temperature reduction according to surface reflectance was 14.8 C(surface) / 13.3C(PCM)/  Thermal Performance

4.6°C (ceiling). Furthermore, the average peak load time-lag between surface to ceiling was 3hour 49min.
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Fig. 2. Artificial Environment Experiment Room

3.2. Packing Type PCM WPC Plate A&t
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Packing Material : Vinyl
Fig. 3. Packing Type PCM charged to WPC Plate

Table 3. PCM Specification Summary

Cate, Bio PCM ngl"cCMPalaffm
gory (Organic Bio-based PCM) (CoH2n2)
Specimens Name PCM 25 PCM 34 PCM 44
Melting Point 25 °C 34 °C 44 °C
Latency Heat 230 J/g 230 J/g 241 J/g

33. &4 <7 9 724 4 29 AF

POM 2758 4] A§ek7 Aufe] nlAE 9L ZH57]
9Jstol &4 SetHl AWA BAR TN FAT $E
600mm X 600mm 7|2 AZotF L, F2AE= Smm A< &

A ok
r
e
2
~
S
3
3
l
-
o
rid,
o
S
S
]
3
o
Ho
rg
ol
ful
il
)
>
ol
38,
)

JA eetEe 24 el A7 @
A8 flote] e RF AgAz v

Hlwgh 2 AIA O] 912 1], 2], S 08 7k F2A]| Afe] 9]
2= B} fFojulet #7-g A4S AT Table 4.).

KN
=

2

Table 4. Roof Structure Details and Thermal Performance

m) 25 ek 49 0.532W/m-Ke| 8- %&-2 Uttt Thermal | oo
q P (¥ S
Addof AH2H PCM2 Table 3.3} Zo] % 3%FFZ Phase S D BT C'(){,"‘,l/‘:rcl_t%ty (mm)
i A AZH=E AP Se ° C Bio- urface Temperature
Change Energy Solutionsel| A A2+ A L_E}\_E 25°C- 34C Bio Surfece ™ WPC Plate 0.55 7
based PCM T} Rubitermof| 4] A2 AAHSI T 44°C Paraffin A
4 PCME AHgstlem, 1709] WPC Plated 47] 2] Packing Type PCM Layer 0.18 16
PCM:% Arol5] At Zl—oda}:% 33,740]°]t}. v
rdstho] _oﬂ 6 mE" ] =) ) . WPC Plate 055 7
FAMAEL MR 22T 2 39 X S Albedo meter
£ &8ot Aot e, SH4a FFZ (0.47), 24(0.22)9 : - 1;\(/)[2%1:;% L4 3
HEARE-S UFERTE WEARE: ©]o] & 223 ASTM E1980-11[19] E—— o ,
_ ~ _ [ Ben Layer THELS Insulation 0.028 20
o] k2 2] 32l SRI(Solar Reflectance Index) &Z3||oF sl+=d|, A [ Tepping Morear Trks
ol ALegh 2T|QIELE SRI gto] 8002 kel 223 /]2l LSty O | onrere | 16 2
7801/ TEohs Ao westylnt.
Table 2. Artificial Solar Radiation Summary
Irradiation Time 0 1 2 3 4 5 6 7 8 9 10 Total
(Real Time) (08:00) | (09:00) | (10:00) | (11:00) | (12:00) | (13:00) | (14:00) | (15:00) | (16:00) | (17:00) | (18:00)
Standard(W/m") 255 383 511 641 586 658 575 569 464 188 208 5,038
Artificial(W/m®) 191 354 528 528 634 634 634 528 528 354 191 5,104
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ettt Aty oz viabgo] 52 S5 TH RS 0.47)9 20
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9
42.3C& oF 7.0C9 ztolE Et}. yhabgo] F2 3| MBS
0.22)0 4= PCM 257} 7 1125 64.5C, PCM 447} 57.6TC 0
2 9F 6,972 ztols YehfQlrt, RiAREof| w2 BH LT 2ol
TE PCMOlA] 4t oF 15CE Yer ol BH, 22 vhAbg <l 4
S FLT 55 6.9C 9] #ol& el sl (Fig. 6.).
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Fig. 4. Surface Temperature (Reflectance : 0.47)
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Fig. 5. Surface Temperature (Reflectance : 0.22)
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4.2. WPC Y¥ PCM2x &34 A7
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A UL PCM 4471 38.9°C 2 7P A Uehid on, of 5.6
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Fig. 9. PCM Maximum Temperature
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Fig. 7. PCM Temperature (Reflectance : 0.47)
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Fig. 8. PCM Temperature (Reflectance : 0.22)
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Table 5. Summary of Measurement Result
s PCM 25 PCM 34 PCM 44
Classification (Melting Point 25°C) (Melting Point 34°C) (Melting Point 44°C)
Tl 0.47 0.22 0.47 0.22 0.47 0.22
(Cool Roof) (Gray) (Cool Roof) (Gray) (Cool Roof) (Gray)
) Surface 493 64.5 477 61.7 423 57.6
Maximum
Temperature PCM 445 58.1 43.4 56.2 38.9 525
°C
(<) Ceiling 36.4 387 336 383 29.5 363
Surface to 12.9 25.8 14.1 23.4 12.8 21.3
Ceiling
15.2 14 15.3
Surface
Temperature Average 14.8
Comparison 13.6 | 12.8 | 13.6
O PCM
Average 13.3
23 | 47 | 6.8
Ceiling
Average 4.6
Time-Lag 3h 59min 4h 4min | 3h 50min 3h 43min | 3h 54min 3h 25min
(Surface to Ceiling) Average 3h 49min
Surface ———PCM - - - Ceiling
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Fig. 13. Time-lag Effect of PCM Cool Roof for Peak Load (PCM 44)
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