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Computational Analysis of Air Flow in a Spinner
for Drying LCD Glass Panel

Ho Sang Kwak, Sang Woo Lee, Sanghyun Lee, and Yong Bum Kim

A numerical model is employed for design of a spinner device to dry the 5-th generation
LCD glass panel. The turbulent flow in a spinner is driven by rotation of a large disk
“and suction by the exhaust system connected to vacuum chamber, which is simulated by
using the FLUENT package. Based on numerical simulation, the required capacity of
exhaust system is assessed. The effects of the presence of cover on the flow characteristics
are examined. A computational trouble shooting is attempted to resolve the problem of

panel rising which occurred in real experiments.
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Fig. 1 Schematic diagram showing air
flow in the designed spinner.
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Q Re Q ) U
[rpm] | [x10%] | [m/s] (m) [m/s]
300 1.45 0.222 25.3 1.70
600 2.89 0.387 22.2 341
900 434 0535 20.3 511
1200 5.79 0.674 19.2 5.82
1500 7.23 0.806 18.4 8.52
Table 1 Variation of the basic flow

quantities with respect to rotation rate.
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Fig. 2 Flow pattern in a spinner without cover.
The exhaust syetem is turned off and the
rotation plate rotates at 2=1200 rpm.

HAA Q¥ 7 Ut FHER F29 /EE
AL AAHoZ HAHART oY AF3 AA
Aoz F dAsxm gt} FAE A2 F4
o2 RN #4dd Tt FARY w3z
FE=EA RIn oA gir|FeE wEedEdes
Roltt, oAyt AAZFE we 52W {FA7L
29 ouF BYF o BEo Hglol A%
A Hed 23R/ BRstd S5 8 o)
& W% Bode AT AY flxn o™
o] ¥& i7igte ur|Feg IV EFo| ¥4A
5 7] w&elth

ol g FEEAHS ARHo= FASI
o HETd BE FRAA FdHE FFH
29y IR g BFE2 FEHE &
a8 wWiZlFeA fdEHe %9 ¥EE
Fig.30] Aastdct. daw 9 o8 #4%
Fo] A(1)9] dFEg i A YeEun
oy AHH2ZE FAE AFS RAFT gl
. AFAR Aole v BEFE F2E A
294 {53 oAU FAABAA Y o]

M £

—e— Inflow from the upper surface
---0--+ Qutflow at the upper surface
—v— Inflow at the exhaust

—=-- Flow rate predicted by theory

Flow rate (n?ls)

200 400 §00 800 1000 1200 1400 1600
Rotation rate (rpm)

Fig. 3 Variation of flow rate in a spinner
without cover the versus rotation rate
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Fig. 4 Flow pattern in a spinner with a
cover. The exhaust system is turned off.
2=1200rom, R=150mm.
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Fig. 5 The legends are the same as in Fig.
4 except for the fact that a forced
suction of air with a flow rate 1m%s is
driven bv the exhaust system.
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Fig.6 (a) Streamlines and (b) contour
plot for magnitude of velocity
vector. 9=0, Q=1m’/s, R=150mn.
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Fig. 7 Pressure distribution at the upper
and lower surface of the circular plate.
R:=150mm, 2=0, Q=1m®/s.
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