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ABSTRAK

Penuras 1alah sejems peralatan yang digunakan untuk mengasingkan zarah-zarah pepejal
dari bendalir yang mengandunginya dengan mengalirkan bendalir tersebut melaln
medium penuras. Projeck tahun akhir ini mempersembahkan pemodelan penuras udara
dan gabungan sistem prapenuras udara/ penuras akhir udara dengan menggunakan
program FLUENT. Pemodelan i dilakukan dalam kartesian dua dimensi dengan
pelbagai kelajuan udara dan ketelapan penuras. Empat jenis kelajuan udara yang
digunakan dalam kajian im ialah 5 m/s, 10 m/s, 50 m/s dan 100 m/s. Tiga jems ketelapan
penuras yang digunakan dalam kajian ini ialah 2.5 x 10*m?, 2.5 x 10" m’ dan 2.5 x 10"
m*. Analisis-analisis vang dilakukan ke atas kedua-dua jems model penuras udara mi
ialah analisis vector kelajuan, analisis tekanan, analisis kelajuan-u (kelajuan udara dalam
paksi x) dan analisis kelajuan-v (kelajuan udara dalam paksi yv) Darpada keputusan
analisis-anahisis yang dilakukan, keadaan input yang paling baik dalam process penurasan

untuk kedua-dua penuras udara tersebut distmpulkan.
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ABSTRACT

Filter is equpment that use in the separation of sohd particles from a flwd-sohd
suspension by passage of the flmd through a filter medium. This project presents the
computer modelling of flow m air filter and air prefilter/ final filter combination by using
the FLUENT software. The modelling are conducted in two dimensions Cartesian by
varying the mput of air velocity and filter permeability. Four different applied air
velocities that use in the analysis are 5 m/s, 10 m/s, 50 m/s and 100 m/s and the three
different applied filter permeability are 2.5 x 10* m*. 2.5 x 10" m* and 2.5 x 10" w’.
The several analyses that have been done on these two filter models are velocity-vector
analysis, pressure analysis, u-velocity analysis (the analysis of arflow through filter
models in x-axis) and v-velocity analysis (the analysis of airflow through filter models in
y-axis). From the results obtain, the best condition of the airflow through the arr filtler and

air prefilter/ final filter combination 1s concluded.
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CHAPTER 1

INTRODUCTION

1.1 Overview Of filtration

Filtration is a fundamental umit operation aimed at the separation of solid particles from a
fluid-sohids suspension of which they are a part by passage of most of the fluid through a
septum or membrane that retans most of the solids on or within itself. The septum 1s
called a filter medium, and the equipment assembly that holds the medium and provides
space for the accumulated solids 1s called filter, The flud may be a gas or a hquid. The
solid particles may be coarse or very fine, and their concentration in the suspension may
be extremely low (a few parts per million) or quite high (> 50%). [McGraw-Hill
Encyclopedia Of Science & Technology, 1992]

A simplified representation of filtration 1s shown in figure 1.1,

Slurry
_ p
—

.‘—
Eme—

Figure 1.1 Filtration of a slurry of particles held by the filter in the form of accumulatng

cake, letting the cleaned liquid (filtrate) through. [Tasos C. Papanas Tasiou, 1994]

For any prefilter/ final filter combmation systems, the larger pores present in the

prefilter constructions as a result of broader pore-size distributions invite penetration by



particles. Particle arrest occurs largely within the pores of the prefilter, using its vast
inner surfaces. Hence, the prefilter is able to accommodate large loadings of particles.
Less than complete particle retention is a concomitant of prefilter pore penetration. Some
particles pass completely through the prefilter because of its broader pore-size
distnbution. These particles emerge to confront the final filter. The load on the final filter
15, however, reduced by the prefilter, and the useful life of the final filter is thereby in
ncreased. The final filters through which the flmd is to receive its eventual filtrative
cleansing; the filters are selected on the basis of their pore-size ratings, composition, and
so on to give the treated fluid the ultimate degree of purification sought for it in the

filtrative step. [Nicholas P. CheremisiofT and Paul N Cheremisinoft, 1993]

Surface Retention

——_—... _—_h
e O o o | _° 5 ©
—>» O =R
—p o O — 5 O O Particulate-Free
— — O .
— > OOO @) O @) Clear Filtrate
> O *O ®)
=0 Al = °°
R O O
O (—'—’-
Prefilter Final Filter
Prefilier Retention

Figure 1.2: Prefilter/ final combination [Nicholas P. Cheremisinoff and Paul N

Cheremisinoft, 1993]



1.2 Filter Media

A filter medium 15 a porous media that mhomogeneous with no umform pores size,
wregular in  geometry and distnbuted randomly over the surface. [Nicholas P.
Cheremisinoff and Paul N Cheremisinoff, 1993]

In general, there are two types of filer media, surface media and depth media.
Surface type media is plane surface with nearly uniform onfices. The available pores in
surface media determmes the time between cleanmgs for a given pressure drop, This
cleaning 1s important because the dirt particles are small and compressible. Pressures
drop increase disproportionate because of the relatively small bwld-up of cake. Some
examples of surface media are wire mesh, membrane, and simple edge-type.

The tortuous path in depth media will cause the particles interrupts between fibres
when flow through it. The large concentrations of solids will cause the formation of cake
quite rapidly and the depth type of filter will becomes surface type. Examples of depth

media are paper, felt, glass fibre, sintered powder, matter wool and wound spools.

1.3 Gas Filtration

Gas filtration i1s one of the methods to separate solids from gas-solid mixture. Some
important reasons to perform gas filtration are; the dust particle 15 a contammant that
cause the gas unsafe to its future use; the dust particles will separate themselves from the
suspension and create an irritation; or the solid are valuable product but in the coarse of

its manufacture has been mixed with the gas.



