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CFD Analysis for Concept Design of Air Levitation Transport System

H. S. Chang, Y. J. Park(Dept. of Mech. Eng., Graduate school of SKKU), Y. S. Chang, J. B. Choi, Y. J.
Kim(School of Mech. Eng., SKKU), P. H. Chun, J. Y. Kong(MecsKorea Co.)

ABSTRACT

Conveyor-type transporters have been widely used as a typical delivery system of semi-conductor, FPD and other IT-
related products. However, as the IT-product is getting larger in size and higher in resolution, several problems are caused by
mechanical contacts between the transporter and target object. In this context, recently, lots of efforts are being devoted for
development of various contact-free handling systems to get rid of defects and oil contaminations. The objectives of this
paper are to characterize suspension mechanisms and to investigate air flow effects on air levitation transport system. For this
purpose, a series of CFD analyses were carried out and the simulation data showed a good agreement with the corresponding
experimental ones. It is anticipated that the promising result can be used as a basis for concept design of the transport system.

Key Words : Air Levitation Transport System (&7 %% o]4A| 2 &), CFD analysis (A5 3)4), FPD (FXH =&
# o)), Levitation Force (- % 3), Restitution Force (59 8)

1. ME

2 g9¢ g2 Ed o|(Flat Panel Display: FPD) %
vl iy 9 ud=s} S uwek HaFQ
ARl L B AEs A9 F3yPo] 8
THI vt FPD AEAH A EFL FE 7]
AFA AE og A7 A (scratch)yrt F/H8 2
59 duz sz, EF 52 Ax9g AA
BUEA HALET ot FF A

g2 ANAE BFHoIh APAANE olF

A7) HF A 2 viAF A oF
Al2E e A49d =¥E 7]goln gloh(l]

H A& ol Acde A HAHFIE ol &3d
A7) BA% A2)E o)&sted BAAAE B
4], AP ZE(lincar motor)E HFHAAIH o]F3e=
2 Fog B F Jou, dAAR HHEHr] 7
AMzTAAA 83 FAe e Aoz gHA
Arh(2] 53 F7NE ol & BlHEF olpA 2w
B, Al H9HE %¥T FPD £ $90] Tl

o%

TTo I
BEstA AeiFolok sty ofdl HBad A
2 A &3 Ao

2 =FdXe F71E o)&F BHAEZ o)F ]
o]l €83 doly #r EXoz AMRAFTY
3H(Computational Fluid Dynamics: CFD) 342 %3}
3 ¥ 54 5A4E 988 fHEsn, £y
ANE @& 8 (simplified mock-up) A 2E-E o] &
T APAe} vty BddE dFnA

@,

_81_

2. £xXsiA D g gy

Fig. 12 8RS ol4$AHE FAs s 7.4

Al @9 H=(single pad)e] A4 NEHI FAF
847E Ve Rolt}, FAsA 2l AJE =
22339 InventorE o}j&3to AMAFD LA42YS
Gambito.2 A en, ou |z dAPFHE

T ol A& fF 29 Aot dA A
AT geRy A2"e AHe dY = e
370X325 mmS) A oE FAS 2 A iR oF )
@Y g=of Yt

84rge

Astgon, 2zt
A TR

© ELEMENT TYPE

Hexagon: 98,797
Tetra: 32,266
Pyramid: 996
“Total: 132,059

Fig. 1 Single pad and related CFD mesh
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Fig. 2 CFD analysis results
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