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NUMERICAL INVESTIGATION OF THE FLOW IN A MICRONOZZLE FOR SEAL DISPENSER

G.J. Park; H.S. Kwak.? B.C. Sohn' and K. Kim’

A theoretical and numerical investigation is performed on the flow in a micronozzle for precision-controlled
seal dispenser. The working fluid is a highly viscous epoxy used as sealant in producing LCD panels, which
contains a number of tiny solid spacers. Flow analysis is conducted in order to achieve the optimal design of
internal geometry of a nozzle. A simplified design analysis methodology is proposed for predicting the flow in the
nozzle based on the assumption that the Reynolds number is much less than O(l). The parallel numerical
computations are performed by using a CFD package FLUENT. Comparison discloses that the theoretical model
gives a good prediction on the distribution of pressure and wall shear stress in the nozzle. However, the theoretical
model has a difficulty in predicting the maximum wall shear stress as found in a limited region near edge by
numerical computation. The theoretical and numerical simulations provide the good guideline for designing a
dispensing micronozzle.

Key Words : w}o}3Z xZ(Micronozzle), B354 T]2M(Seal Dispenser), A& ¢|== f-5(Low-Reynoldes-Number Flow),
A4 22 (Design Analysis Model)
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Fig. 1 Schematic diagram showing dynamic balance for an
intifitesimal control volume in a micronozzle. (a)
Crosssectional view of a axisysmmetric nozzle; (b)
distribution of pressure and shear stress on the surface of
the control volume A; (c) balance among the forces
imposed on the control volume A.
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Table 1 Two types of nozzle geometry considered in this study
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Fig. 3 Flow structure acquired by numerical simulation. Radial
distribution of axial velocity at several axial locations (a) in
the region of constant radius; (b} in the region with varying
radius. The solid line represents the Poiseuille flow given in
eq. (12). The nozzle type is A and a=5mm, b=3mm, and
c=1.5mm
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