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Abstract

As well understood for a development of crystallizer, it is important that the laminar flow
profile established as quickly as possible after the fluid enters. Three feed inlets; 16-pipes
inlet, one pipe upward inlet and one pipe sideward inlet, have been equipped to achieve this
purpose. The objective of thesis is therefore to model the fluid flow in the vertical column
using CFD techniques in order to explain the inlet types, which provide the laminar flow
profile at the lowest position of the column. Firstly, the supplementary data including the
dimensions of a vertical column and feed inlets are gathered in order to create the geometry
and to generate the volume elements in the pre-process step. The basic and indispensable
governing equations of fluid motion are the equation of continuity and the Navier-Stokes
equations. The simulation results are analyzed to demonstrate the velocity profile and
streamlines. It was found that 16-pipes inlet can provide the fully-developed laminar flow
fastest at 7 cm from the inlet level followed by one pipe sideward inlet at 10 cm and one
pipe upward inlet at 11 cm. Moreover, the new design of pipe inlet is proposed in order to
improve the distribution of the liquid feed. The simulation result shows the proposed feed
inlet can develop the laminar flow fastest at 6 cm from reference level.

In addition, a set of experiments is performed to verify these CFD models. Dye was used to
observe the fluid flow behavior at the steady-state condition. The comparison between the
pathway of dye from the experiments and the streamline from CFD simulation are
discussed in this thesis.

Keywords: Fully developed laminar flow / Vertical column / Feed inlet design / Velocity
profile / CFD model


http://www.cfd-online.com/Wiki/Fluid
http://www.cfd-online.com/Wiki/Navier-Stokes_equations
http://www.cfd-online.com/Wiki/Navier-Stokes_equations
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