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ABSTRACT: The prediction of heat-up time of an LCD glass plate in LCD glass pre-treat-
ment process has been implemented in the present study. Firstly, the analytical solution for
one-dimensional radiation heat transfer from IR heaters to a LCD glass plate is obtained.
When the surface temperature of the IR heaters is set at 473K, the heat-up time of LCD
glass to averaged temperature of 383K is 28 seconds. In addition, a three dimensional full
CFD analysis using STAR-CD is implemented in an effort to consider the effect of 3-D heat
loss through the furnace walls. From the results of the 3-D CFD analysis, the heat-up time
increases up to 325 seconds under the same conditions. When the IR heater temperature in-
creases up to 573 K, the heat-up time decreases to 12 seconds for the one-dimensional analy-
tical solution and to 13.5 seconds for the 3-D CFD analysis, respectively.

Key words: LCD glass plate(LCD #271%), IR(¥3 9 A), Heat-up time(%-2417}), Radiation
heat transfer(¥A} €4 %), Numerical analysis(A4Fs]4)
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Fig. 1 Picture of an actual heating furnace.



528 AEE - AHE -

Glass Wool |

-+—p Air

b,

Fig. 2 Schematic of a heating furnace.
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Fig. 3 Model for 1-D analysis.
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Table 1 Material properties of LCD glass plate and view factor

Aféa Volume Density Specific heat Emissivity View factor
(Az) (Vz) (o3) (Cp) (&9) (le)

470x10 ° 470x10"° 2500 750 09" 0.8993
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Fig. 4 1-D analysis for heat-up time of LCD

glass plate.
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Fig. 5 Gnd structure of the heating furnace
for numerical analysis.
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Table 2 Thermal resistance and emissivity for 3-D simulation
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Fig. 6 Comparison of heat-up time between 1-

D analytical solution and 3-D simula-
tion.
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Fig. 7 3-D CFD simulation for heat-up time
of LCD glass plate.
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Fig. 8 Temperature' distribution in surface of LCD glass plate with IR heaters temperature.
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