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ABSTRACT: The purpose of this research is to investigate the thermal performance of
embossing surface sandwich panel and flat surface sandwich panel during the summer. To do
this research, thermal performances in summer season at the six points of embossing surface
sandwich panel and flat surface sandwich panel are investigated focusing on the temperature.
Three kinds of embossing surface sandwich panel and one kind of flat surface sandwich panel
are used for this research. At the same size of sandwich panel, the average temperature dif-
ferences of flat surface sandwich panel between average temperature at the 0.5mm below
copper plate and average outside air temperature and surface temperature are higher than
those of embossing surface sandwich panel. The average heat transfer rate of flat surface
sandwich panel is higher than that of embossing surface sandwich panel.

More study will be needed about the size of diameter and height of embossing, and ma-
terials of embossing surface sandwich panel.

Embossing surface sandwich panel( 274 ME=$X #d), Flat surface sandwich
panel(F 3 M= 3d), Thermal performance(d 3 43%), Heat transfer rate(g
#F8)
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221 EPE M=ex| o'd(EMBOSSING PANEL)

EPY A=9x s1d& Table 1o]Me} 2ol
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Fig. 1, Fig. 2, Fig. 3914 ¢} Zo] EP 1, EP 2,
EP 3 Alg&& Zol7l dA% didel F8 94
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222 FPE M=9]x| m{H(FLAT PANEL)
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Table 1 EP type sandwich panel

: diameter of . .
width X length - insulating
Test NO. (mm) em(bnolrss)mg material used
EP1 -1 190X1000 Copper plate
-2 190%1000 diameter: thickness:
EP 2 -1  290x1000 ﬁgiglﬁl, St0-5 mm
: yrofoam:
-2 290x1000 5mm 50.0 mm
EP 3 -1 4901000 Zinc plate:
-2 490X 1000 05 mm
10 ERER v0.50m BEFN t=0.50m
AEE8{Pok-srons Foun) ,,;, AELE B (Poly-wyrene Foar) ”
U TN =05mm E SISO oorgn &8 +0.50m

1,000
L0200

Fig. 1 EP 1-1 and EP 1-2.
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Fig. 2 EP 2-1 and EP 2-2.
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Table 2 FP type sandwich panel

Test NO. widt?g&sngth insulating material used

En

J1 L] |
I I!I!Flﬂh“ La \ =
TR (2L R )

1,000

L i

Fig. 3 EP 3-1 and EP 3-2.
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B Mg EP¥EI FPY Mc=9x mide 670
AR AME MHX9 x| WIE Remote
Scanner(NEC) Potable Environment Meter® A}
|3t S48, FAHxAL J4§H A4 8F

FP 1-1 190X 1000  Copper plate thickness: o = ol o 5
ol 290k 1000 plate tt 2 AgU oo Aol BE LF 101N
3 Styrofoam: 50.0 mm A7) 30x THoR 1208 &I A
FP 3-1 490 X 1000 Zinc plate: 0.5 mm 270 oleol N ztzte] AlYA S APFoM o
SETM =0.50m YL
i .|> o _BBEN =05
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Fig. 4 FP 1-1, FP 2-1, and FP 3-1.
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Table 3 Sensor position of Test type
Tool .
Remote-Scanner (NEC) Portable environmetal meter
Sensor
Positoin NO. 1 2 3 4 5 6
distance (mm) 0.0 05 25.0 50.0 -100 100
Sensor Position | outside surface below copper inside material inside surface outside space inside space

Temperature(°C)

Temperature(°C)

Temperature(°C)

Temperature at each point(EP1-1)
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Fig. 5 Temperature at each point.
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Fig. 6 Temperature at each point.

321 Hid f8HY R ¥H 2

24 A 124 98 ZH)M Hd F
Py AYA Y & A TS 0% HFL 1208
2% PT 25 L9 Table 49 2

Table 4914 =& A3 1(APA 4R FE)d
A ¢l EP1-1 A@As EP1-2 AdA e & Azt
9 30% 449 1208 A g% W HE 2
T zolE 01Tl EP2-1 A¥8A ¢ EP2-2 4
FAe &4 9% EQ PF &5 Hol¥ 03T
olo} EP3-1 A¥A ¢ EP3-2 AdA g &4 9
2 Ed HF 2% ZolE 26Co[d FPI-1 49
Aot FP2-1 AgAe 4 R W T 2=
ol 317CeolH FP1-1 A& el FP3-1 484
9 23 9% EH HE 2E Ao)e 28TeH
FP2-1 Adals FP3-1 AgAe =X 9% ¥
H @7 25 Xole 03Coo

9o Az HEP F42 o3 ¥YW H
25 ztolo] A FFE HHA ¥ ALE A
BHth 5% FPYY HT ¥ IWLET E
el o g9 HTF 259 HlEsle FuFe
2 54 vehdoh

'-v-.—r:li

322 oY F&Y 05 mm Fa/T vl2 ol
XEoAMe 2

Fig. 5914 ¢ Zo] 05mm TEl& ul&2 o}
AQGAAe g F¥d AFAY & AR F¢
302 7HEe9l 1208 &3 ¥T LEE US9Y
Table 59 2t}

Table 5904 &4 A& 2(05mm F# vtz
olg] )l A EP1-1 A ¥ A9 EPI-2 A A
9 g A7 F¢ 0% AY 1203 3 HF

Table 4 Average outside surface temperature

AR EE FT2E(T)

EP 1-1 383
EP 1-2 382
EP 2-1 40.7
EP 2-2 40.4
EP 3-1 38.1
EP 3-2 40.7
FP 1-1 40.6
FP 2-1 437
FP 3-1 43.4
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Table 5 Average temperature at the 0.5mm
below copper plate

23 YAE%(T)

EP 1-1 36.7
EP 1-2 377
EP 2-1 40.0
EP 2-2 39.2
EP 3-1 39.3
EP 3-2 37.8
FP 1-1 388
FP 2-1 415
FP 3-1 41.0

2% xolEx 1.0Ceol: EP2-1 A3A < EP2-2
AP 24 HAF LT Aol: 08Ceo|H EP3-1
AY e EP3-2 2EAY &F HHF 2= Fo
£ 15C°8 FPI1-1 d¥dA¢ FP2-1 4@
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Table 6 Temperature difference between aver-
age outside surface temperature and
average outside air termnperature

o Ew 97 23]
2 =(T) 2E(T) ()
EP 1-1 38.3 285 9.8
EP 1-2 38.2 285 9.7
FP 1-1 40.6 289 11.7
(@) #id =7} 190 mm X 1,000 mm
HEEd 97 2 & 3}o)
25(TC) £ 5(T) (T)
EP 2-1 40.7 285 12.2
EP 2-2 404 285 11.9
FP 2-1 43.7 289 14.8
(b) =8 =] 290 mmX 1,000 mm
FEEd  HEYr] 2EA
2%=(T) 2%(C) (T)
EP 3-1 38.1 285 9.6
EP 3-2 40.7 28.5 12.2
FP 3-1 43.4 28.9 145

(¢) =@ =71 490 mm X 1,000 mm
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Table 7 Temperature difference between aver-
age outside air temperature and aver-
age temperature at the 0.5 mm below
copper plate

BEER  HIrl 2R

25(TC) =52(TC) ()
EP 1-1 36.7 285 82
EP 1-2 317 285 9.2
FP 1-1 38.8 289 9.9

(a) #d Z7) 190 mmX 1,000 mm

HBEEA B9 7) Z = x}o]

25(C) 2%(T) (T)
EP 2-1 40.0 28.5 115
EP 2-2 302 285 10.7
FP 2-1 415 28.9 12.6

(b) g =7 290 mmx 1,000 mm

BEEA "WEYr] 2=

+5(TC) 2E(T) ()
EP 3-1 393 285 10.8
EP 3-2 378 285 9.3
FP 3-1 41.0 289 12.1

(c) 9id =7] 490 mm X 1,000 mm

Table 8 Temperature difference between aver-
age surface temperature and average
temperature at the 0.5 mm below cop-

per plate

HaEd HBEE2A L & x}o)

2%(C) L£=(T) (C)
EP 1-1 38.3 36.7 1.6
EP 1-2 38.2 377 05
FP 1-1 40.6 388 18
EP 2-1 40.7 40.0 0.7
EP 2-2 404 39.2 1.2
FP 2-1 43.7 415 2.2
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(a) Embossing surface sandwich panel

q
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T1 Rcu T2

(b) Flat surface sandwich panel

Fig. 7 Electrical analog.

Table 9 Heat transfer rate between panel sur-
face and 0.5 mm below copper plate

EHFE(w) da#FEw)
EP1 153,615.0 EP2 2121350
FP1-1 263,340.0 FP2-1 491,260.0

o AgAdA FAg FAE 0.0006mel EPY
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