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Analysis of Heating System for PDP Panel Using RADCAD™

Ook Joong Kim, Yong-ju Hong and Young-sun Park

Key Words: RADCAD™, PDP(Plasma Display Panel), Radiation(¥A}), Shape Factor(3}A5)

Abstract

Analysis of radiation heating system for producing 60" size PDP panels was carried out using
RADCAD™ software. Optimum arrangement of infrared heating elements was found to obtain uniform
temperature distribution in PDP panel during heating. Heating capacity of each heater was determined
to obtain an appropriate maximum panel temperature.
parameters such as the thermophysical and optical properties of glass and cooling system was carried

out.

maximum panel temperature after 30 minute heating.

was below 20 K. The maximum/minimum and its difference in the panel were very sensitive to the
variation of the emissivity of glass and cooling block.
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Parametric study to find the effect of design

As a reference system, about 35 kW heating capacity was chosen to obtain about 800 K

The maximum temperature difference in panel

stat] w78ty EgbEel spAE FYste B3
/7] FA L AAzko] 295 o] PDP R A9
A bottle necke] Hi Yk® wekA PDP %
2R A 9] A 5ol Lo s i A e s

ol

[SIR=3
i

AA =
AT A28 AL HAiE & 4+ g PDP
Zm)7] Ful Aol 22 x=¥HE 7]goln
@ Az olet e 8o dFoz gIU]A
AE Qo 60"F9] PDPE Ham)7] & 5 9
= A2" Ade FHFT 9low O WHoR
E T 718e A% AxE WolA BF3= A

| Aers FAs3
2 A= o)gd AFY PDP F&/m|7] Alx

o] HA A gs) Fad std A"
FAAgo #Ad gFAG. = da= ALY
A 2 A7) g HgM sl o wdH &
i, Hde] 2% ZY3A A
X 7ld A 2¥2 AUTOCAD™E o] &
A4 3=9 RADCAD™M?YE 2
B AAle HAHE
BAAE FHRGgoH, F8

=} =
T3 E

tle

w2 42 oo b o ol



g 2E Fo g 9% AR
2. A2l 7o R sy gy

2.1 A|lAE” 2N

2 dFdA 23§ 60"F PDP ¥J/mj7] AX
o MF=EE Fig 13 2ok o] Yehd wet
Fo] 714 A2¥e AT AYE A 37
B27 719 8y € A9d wd J|9g {2
FA=0l gtk 3EVE ARHE WG EFe
are 7129 A2 247 1800 mm, 1200 mm
ol FAE 25 mmEA F 7z Yz}t
Aoz AARsPY. AdG WA 7188 F
g 7t=9 M=o 37|17} 247 1440 mm, 834
mm °|9 7= 28 mmoltt. 714 FHRE I
3 A2 o]go] Hed B¢ Tk T uy
Zo] gl =4 A=oln Fig 200 B npo}
Zo] 7tz wjd# M= WjdY BeE 2HEN
. @2 F=ZE FdE 249 gG2do] A
10 mm®] F7A F(quartz wbe) 22 o
o ZolE 600 mm! AL AL Aoz A
9. e R vie} Feol JlE Md
(Heater set-up(1))2] ZA-$-°l= 500 W, 600 W 8%
9 g7t 3d nFoz wjAso] lon A
$%2 342 kW(=17.1 kW x 2y} Eth A= ]
A (Heater set-up(2))®] 2ol 500 W &% 3
Bl 189 2802 uixsle] gon AX g3
36 kW(=18.0 kW x 2)7} Et}. 38 Alojo] 117
S F g 2% 100 mmE FUTG. A 2H
T4 xd gig 44y L FoH B E
Table 13} o] AU HolA F&of B4
2] sodalime 819 EAXZA 53 dAE®K
= ged gol 5T T)Y -z nady
];],_(5)

T O Iz
T2 ¥

p—

o

QAo

k(T)=1.14+0.000624T @
oy 2N2A PG FaG BHY PAS
%99 A% B grz G4 QoyO
RADCAD™olA L olg 2@ 4 glo 43¢
e AgsaTh AW 7w At IR
kel AYA A7t bsd e @ we

[+

F9 718 A9 94
A9 FH7t BAEHA
W7t BZol} AR

Soz Qs 49
o2 7H4s R4
71et9) dlelEE

4 A9
e A
e

FREA0Y &g olgdgen WA B9

Yzlo= gii dAL A 100 WK AA
Z7AL AeEA

(b) Heater set-up (2)
Fig. 2. Arrangement of heaters



Table

1. Thermophysical and optical properties of each component
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. Density Specific Heat e@ . L. L
Component Material N Conductivity Emissivity Transmissivity
(kg/m’) (Jkg-K)
(W/m-K)
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Heater Quartz 2515 1240 0.78 0.9 0.1
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Table 2 Ray number dependence on the results

Ray | Maximum | Minimum Temp.
Number | Temp. (K) | Temp (K) | Difference (K)
2000 808.9 797.7 11.2
10000 811.9 799.8 12.1
20000 811.7 800.7 11.0
50000 811.9 800.6 11.3

Table 3 Node number dependence on the results

Node |Maximum | Minimum Temp.
Number {Temp. (K)| Temp (K) |Difference (K)
28(7x4) 808.9 797.7 11.2

252(21x12)| 8119 799.8 12.1
700(35x20)| 8117 800.7 11.0
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Fig. 3 Temperature distribution of glass panel -
Heater set-up(1)
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Fig. 4 Node temperature variation according to
the time - Heater set-up(1)



Fig. 5 Temperature distribution of glass panel -
Heater set-up(2)
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Table 4 Variation of glass panel temperature for

various parameters

. . Temp.
Value| Maximum | Minimum |
Difference
Parameter Temp.(K) | Temp.(K) ®
1.0 805.6 7875 18.1
Glass 0.8* 813.9 7943 19.6
Emissivity | 0.6 | 824.3 802.3 22.0
0.4 835.0 8115 235
0.1 964.2 948 .5 15.7
Aluminum | ¢.2* 813.9 7943 19.6
Emissivity | 0.3 736.7 716.0 20.7
0.4 686.1 664 .4 217
Specific | 500 | 8152 795.2 20
H f
cat o 1240*%| 813.9 794 .4 196
Glass
(J/kg-K) | 2000 8058 7892 16.6
Convection| 1 | g8 | 7987 | 195
Heat
Transfer | 100* 813.9 7943 19.6
Coefficient
(W/mz-K) 1000 811.2 791.7 L 19.5

* Reference case
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