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EFFECTS OF PLACEMENT OF A TORUS PLATE COVER
ON AIR FLOW IN A SPINNER EQUIPMENT

H.S. Kwak”,

J.0. Yangz, SW. Lees, and SH. Park’

A numerical investigation is made of air flow in a spinner equipment used for cleanning and drying flat
display panels. A unique feature of the spinner under question is the placement of a tovus plate cover over the
rotating plate. The turbulent flow is driven by rotation of a large disk and suction by the exhaust system connected
to vacuum chamber. The flow is modelled as an axisymmetric two-dimensional flow and computation is conducted by
using the FLUENT package with a version of k-¢ turbulence model. The rvequired capacity of the exhaust system is
assessed numerically. The usefulness of the cover in controlling air flow circulation is examined. 4 computational
trouble shooting is attempted to resolve the problem of panel rising which occurred in real experiment.
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Air Flow
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Rotatlng Plate
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Fig. 1 Schematic diagram showing air flow in the designed

spinner with a torus cover. View is given at a
meridional cross-section.
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Table. 1 Theoretical estimation of the flow quantities with
respect to rotation rate [4].

9] Re Q ] U
[pm] | [x107 | [m)s] {ma] [ms]
300 1.45 0.222 253 1.70
600 2.89 0.387 22.2 341
900 434 0.535 20.3 5.1
1200 5.79 0.674 19.2 5.82
1500 7.23 0.806 18.4 8.52
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Fig. 2 Vertical profiles of the radial velocity over the rotating
plate at r=0.5m without cover and suction. The number
of finite volumes are given in the frame. £2=1200rpm.
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Fig. 3 Streamlines showing meridional flow patterns inside the
spinner without cover. The vacuum exhaust system is
turned off and Q=1,200 rpm.
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Fig. 4 Radial profile of the vertical velocity at the upper
surface of spinner for the same case as in Fig. 3.
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Fig. 5 Variation of flow rate across the spinner vs. rotation rate

without artificial air flow control (i.e., without cover and
vacuum exhaust system).
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Fig. 6 The legends are the same as in Fig. 4 except for the
presence of a torus cover with a hole of R=150mm.
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Table. 2 Flow rate of the flow induced from the top of spinner
vs. Totation rate.

o AR ZEEe $U4%E Q (]

= [

om] | @A} g A ’; 7;52?; ;;
300 0.323 0.0767
600 0.644 0.1333
900 0.920 0.1860
1200 1.185 0.2356
1500 1.434 0.2809




289 GAFe] 29 9 71Fd) WA= ¥

#1138 A33. 2006. 9 / 57

WAF2S 7157 é%%a o1%3 gtk W FYIA #
98 Bl DU AR A9 AR FAHE H5T
28 ol sl aw— A A9 A §F
o gk A% Uehte 4349 SAoITHI2). AAL &
A% SBE AQAS AW T2 HoAFT ok A
o ol o8] FES: AT FARY FAL Hoake
FRE §22 A WS o) 2 R e
%E JAlshs T Yerde Byt

34 §27\18 4E 289
guel WaaAe Falol YAE AGT BA WIS
o scist ABg] HRAE 7T
& % 9o FAAG a2 FUY T A
oA o] AEAFAN dldeia] B EAIMCl UERt
th13]. AZFAL A7 A=) 7_5}55]__ Z7A 7]
e AAGEA BHAA diFHer FEE AAs A
2 % oA AT e Waelt), 7lwe) Fsha o
£ AR o B} Gsled B olFol2
ek e A9 Qo] 22E f

7] Mo d/do] LASIGrt

I 98 B3] Y5t Fig 73 93 270N ¢
o] 3)Ho] gle A9 /5L ARSH f49 FERE
Fig. 89 Aaslgtt o] Qe 4% f5c] JAshe 97
9] AAZ AFAND A 2o 4EF AAE AL
s20] o] o3 olAHE flo] AAHoRE TN
w712 AdadE NFH7 gAHT JSE B &
Idd o714 F58 A& FYTlA Bl I 24
3 wgE 528 TiE Ao

FusE fovjae] Baehe YA AR zdsks
otk FAH FAL AT NWANE WY @E AL o]
A% Qe Aaknel gL ANE A3 Qe o

0
— —— Upper Surface
© -
o, oy N e Lower Surface
g
4:/’> 200
? -
©
=
[a
-300
-400 T v T T
0.0 0.2 04 0.6 0.8

r [m}
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Fig. 10 Legends are the same as in Fig. 9 except for
R=300mm.
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