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Penapisan bukanlah suatu perkara vang baru, malah 1anva telab dicatatkan bemula seiak
zaman Hebrew purba dan permulasn kerajaan Ching lagi,. Walaupun terdapat banyax

kaedah baru di dalam teknologs imi. namoen masih banvak kekwangan vang ada

khususnve teknologi penapisan vang dapat menapis udara. untuk mendapatkan udara
vang selamat untuk dieunakan. Projek mm dyalankan untuk meneenalpasty potenss aiwy

uiituk digunakan sebagal media penapisan udarg dan seterusiva mengemukakan
cadangan untuk digunakan di dalam kawasan industri. Eksperimen dijalankan untuk
membuktikan bahawg air mempunyai keupavaan untuk membersihkan udara dan
seterusnya berpotensi untuk dimajukan kepunaannva. Seterusnva, satu bentuk sistern baru
akan dikenalpssti dan direka khas untuk membolehkan penapis udara berasaskan air
mengeantikan sysiem pembersih udara vang lama untuk digunakan di dalam kiang

engeluaran. Berdasarkan konsep yang baru ini, para pekeria skan dapat menikimati udara

i".'z
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vang lebili bersih dan persekitaran kerja vang lebth sthat.
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There is nothing new zbout filtration, as a matter of fact, this technology has been
traced as early as the ancient Hebrew and Chinese dynasty. Although there have been
various kind of technology concerning filtration, there are still lack of device that can
clean the air we breath in, from hazardous particulates. This proiect is intended to identify
the potential of water as filtration medium and turthermore will be proposed, to be used
in the working tield such as industries. Experiment s camed out to prove that water has

the capability to clean air and additiona} te that, will be developed for the benefit of

buman tace. In addition, a conceptual design will be introduced to apply the new air-
filtration system to a shop-floor or production line of a factory. From the results. the
occupants of the work place are believed to emjov a higher guality of air and a better

working condition.

Viil



Figure 1 1:

bl

Figure 1.2

Figure { .3:

e

,._
=
=
L4
fax
oo

Figure 4.5:

Figure 5.1:

Figure

Lt

Figure

Figure 5.4:
Frgure 5.5;
Figure 5.6
Figure 5.7
Figure 5.8:

Figure 6.1:

F.r"l
b

o
3

LIST OF FIGURES

A Closer Look On The Bacteria

Mold

Dust Mites

ludoor Sources of Respirable Particles
The Water-based Air Filter

Tank Attached To The Pump

The Outlet Where The Sponge Is Placed
The Feeding Of The Cement Dust

The Physical Appearance of Water Before Dust
Being Fed

Experimentation While The Cement Dust Being
Fed

Water Condition Before Experinentation

Water Condition After Experimentation

The Different Color Of Sponge

Charactenistic of Direct Reading Particle Monitors
A Model OF A Shopfloor

Side View of Mechanism

Front View of Mechanisin

Plan View of The Design Location

Conceptual Basis For Impact Occupational Stress

()

A=



Chapler 1 Introdhuction

pat
-
oy

Chapter 1

Introduction

Filtration can be defined as the process of separating dispersed
particles from a dispersing flud by means of porous media. The dispersing
media cant be a3 gas {(or gas mixture, most frequently ar) or & hguid.
Nowadayvs, various types of filters. which are design to mest cerlain finctions

that are desired. have accomplished {iltration tasks

Introduction to Filtration

There are many kinds of {ilters that can be found wi the market, which
are used according (o their special functions, including flters that are used to
clean comtarminated air so that we can maintam a healthy iife without having to

worry about getting the sickness due to low quality air.

Filter and Quality of Air
Many people do not niotice that the air that we mhale mte our lung

contans many particles that are hazardous to our health. History has proven

—
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that filter has been a big contmibutor (o help maintain the best quality of air that
we consume evervday. Although with the help of various types of air filer to
trap vaoous kinds of particles, there are stifl some fimtations, wluch are faced
during filtermg process. for instance the size of particles, which 1s very small.,
and the high cost of maintaining the quality of the device.

Many researches have been conducted to identify the major contributor
to the increasing health problems. wcluding asthma. Tung problems and sk
dissases. One of the identitied causes ot these phenomena is the air, which is

supplied t0 a closed area {indoor} and the existing air ia the area itself,

Sources of Indoor Air Poliutien

Studies have been made to recognize the main sources of indoor air
pollution. Researchers have listed them as follow: -
b The building wselt and the fumishings in the building emit hazardous
chemicals such as tormaldelyde and stvrene.
2. Sources range from particleboard to ceiling tile to carpets and furiiture to
paints and finishes
3. Chamnicals madvertently brought into the home such as the residue in dry
cleaned clothing, the hvdrocarbons collected
4. On our clothing wiule driving home, the sinall amouat of chemical residue

oty the food from the erocer.

L.a-

5. Clemmng products of all types. yinoke and the

2 3600 chemicals resulting
from 1t
7. Organic residue from insects, rodents, roaches, pets. ele.

8. Mold, mitldew, and fungus

[x]



Chapter [ Introduction

Figure 1.1: A closer look on the bacteria

1.3.1 The Gradually Effects of Polluted Indoor Air

It is interesting to note that most of the pollutants are organic in nature
and that the chemicals, which we consider to be problems, exist all around us
in nature, where they are not considered to be problems. To become a
problem, as noted earlier, the dosage must be such that adverse affects result.
Dosage is, of course, a function of both concentration and time of exposure.
Even small amounts of pollutants will cause adverse effects if the time of
exposure is long enough.
These adverse effects occur so gradually that they are not associated with their
true cause:
1. The gradually increasing frequency of headaches may never be associated
with the move to a new home or the acquisition of new fumniture
2. A child's allergy problem may not be associated with an exposure to
pollutants in the bedroom that began at birth
3. The hyperactivity of a child may not be connected to the fact that it began

with a subtle change in the environment.
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Figure 1.2: Mold

Allergenic Contaminants

These changes have accelerated since the date of the first oil
embargoes when the cost of energy for heating and cooling our environments
soared. From that date we have attempted to eliminate all outdoor air from our
indoor environment. One of the most highly allergenic contaminants found
indoors is house dust, often heavily contaminated with the fecal pellets and
skins of House Dust Mites (Air Sponge Filter Company, 1999). Estimates are
that dust mites may be a factor in 50 to 80 % of asthmatics, as well as in
countless cases of eczema, hay fever, and other allergic ailments. Common

causes of allergy include house dust mites (Figure 1.3), cat dander, cock

droppings and grass pollen.
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1.5

1.6

Figure 1.3: Dust mites

Symptoms

Some symptoms from cases, which have been reported, includes
respiratory in nature, usually not a rash. However, there are reports of a red
rash around the neck. The wheeze-inducing proteins are digestive juices from
the mite gut and are potent. An exposure to the mites in the first year of an

infants life can trigger a lifelong allergy.

The Cure

So far, there is no cure for these problems apart of prevention
(Essential Zone, 1999). One must control the levels of dust mites. Beds are a
pnme habitat, a typical mattress may have anywhere from 100,000 to 10
million mites inside. Mites prefer warm, moist surroundings such as the inside
of a mattress when someone is on it. Their favorite food is dander (human
skin flakes), also, bedroom carpeting and household upholstery support high

mite populations.
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Dust mites, due to their very small size (230 to 300 microns in length)

and translucent bodies. are not visible to the unaided eye. For accurat

¢/

identitication, one needs at feast 10X magnitication. Through a microscope,
one will see many oval-shaped mites scuttling around and over one another.
There are eight hairy legs, no eves. no antennae, a mouthpart group in front of
body (resembles a head) and a tough, translucent shell. giving a "fearsome

appearance”,

1.7 Contref Measures
Recommendations focus on "dust control”.  One must reduce the
concentrations of dust borne allergens m the hving environment by controliig

both alergen production and the dust, which serves to transport it.

1.7.4 Ke&gfi the hoose clean
Dust {nites. Uﬁllﬁl‘fi, animal dander, and the allsroy causiiyg agents can
¥ L B =

1 tj

be reduced. although net eliminated through regular cleanmg
1.7.2  Use # Good Vacuum Clesner
Mast vacuums actually cause the problem to worsen because the filter

bags 1t most models are not efficient and cause atiergen levels to rise,

1.7.3  Keep Humidity Levels Belaw GO Percent.

6
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Dust mites as well as other allergens thrive on high humidity. Homes
with air conditioning constantly have lower mite counts than non-air

conditionad homes,

Use a Good Air Filter

Most store bought air filters, which are not capable of trapping mites
and their by-products. One should also look for a filter that has anti-microbial
properties, to prevent the filter from becoming a breeding ground for
allergens. Filters that call themselves "washable" should be avoided because it
Just is not possible to wash 100% of the biolegical contarminants out of them

and they will also become a breeding pround.

Obijective of Research

The main objective of this research is (o identify. determine, and
develop a new device that can reach 100 percent efficiency in gas filtration
technique by using water as a filiering media. Apatt of that. the study will
emphasize on recognizing the potential of water as and attraction element to

particles tn gas fltration.

Scope and Limitations

This research is limited to improving the air quality of a working space
or a Jarger scale judoor condition. The scope of the study will be covering the
ways to improve the air quality in shop-floor or production line of a factory by

usit2 the technology of water-based arr filter.
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2.4

2,11

Chapter 2

Yiterature Review

in thes chapler, we wifl make a review of the recent technology, which
has been developed and created conceming the filtering system, This 18 to

determine the potential area that can be improved or later developed.

Types of lilters
Basically, filters can be divided into two tvoes, according to the main

flusd that they ave filterimg. which is gas filer and flwd filter,

Gag Filter

This techique is the oldest and usually the most reliable methed for
removing dust, fumes and mists from gases. Filters afford high collection
efficiencies with moderate power consumption except for very fine particles or

bygroscopic matenals. R.Denmis (1987) wrote that filters are pgenerally

(e}
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operated dry. i.e., without water washoft. He has categorized it into three basic
types of gas filters: woven or felted fabrics n the form of bags, envelopes or
sleeves; panel filters consisting of semingid fibrous mats supported within
frames; and bulk granular material packed in a column,

2.1.2  Ligaid Filter

N

According to A5 Ward (1987), the term solid hquid Alteation covers
all processes in which a hquid containing suspended solid is freed of some or

the entire solid when the suspension is drawn through & porous wmedium,

b

.2 dsas filtratien theory
According to ). Pich (1964) the {iltration process can be characterized
by several parameters. The pressure drop of a filter Ap 15 deflined by

Ap= D12

wliere py 13 the gas pressure below the lilter and p; tiat belind the tilter.

There are three basic tvpes of industiial gas filter woven or felied
fabrics m the forme of bags. envelope. or sleeves. punel filters consisiing of
semi rigid {ibrous mats supported within frames; and bulk pranular material
packed m a coluinn, The performance of a filter is characterized by 1its
pressure loss. collection efficiency and service life both the faboie and

ancillary compenents (1.1 Mckennz and G P. Greiner, 19817}
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Fabric Vilters And Bag Houses

The basic filter element consists of a woven or felted textile matenal in
the shape ol'a tube or envelope strocture. Many filter ¢lements are contamed
i 4 stngle chamber or compartment, each having its individual gas inlet and
outlet connections, damper or valves. dust collection hopuer, and cleaning

system. Fabne filters mav be used for controlling dust concentration ranging

from 0.1 1o 100 g/ and particle sizes down to sub micrometer fumes.

i

Spegial fabrics permil operation at high temperatures (= 250" C) while
teststing corrosion from the chemical constituent of a gas stream (H.C. Gutler

and R. DeBrayne, [B77).

Types of Fabric Filters

2.4.1 Mechanical Shaking and Reverse Flow Designs
This type uses the principle of removing coflecied dust from a fabrie

fiiter by shaking and/or a backflow of ¢lean gas in the filtration svstem.

2.42 Palse Jet Type

Gas tlows frmn the outsude to the mside of the bags or tubes, requinng
that they be supported with wie cages to prevent collapse. As dust
accumulates on the filter, periodic cleaning is accomplished with brief pulses
of compressed air that are divected into the nonmal exit end of the bag ( E

Bakke. 1974, K Linoya and Y. Mori, [979, M.J. Elfenbecker and D H. Leith.

1979, R Dennis, LE. Wilder and D L. Harmon, 1981)
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243

244

25

2.52

283

Reverse Jet Types

This type represented the first successful attempt to use high-energy
reverse flow cleaning. Rather than pulsing indmnvidual bags or groups of bags.
this type reverse jet approach consisted of taversing each bag with slotted.
concentric tube (blow ring) through which a high velocity air jet was directed

at the clean (exterior) side of the filter bag,

Medified Reverse Floew Cleaning
A de-dusting system that combines the reverse and pulsating flow

concepts.

Types of Fibrous Filters

Panel Types

Described as fibrous media supported with m a ngzd frame Steam
cleaning followed by re-oiling is used to recvele heavy metal screen or fiber
units used (K. Maklono and K. Linoya, 1968, D.Rimberg, 1969)). Cliaes and R

DeBruyne, 1976).
Countinuous or “Roll” Filters
Applied for pre-cleaning of ambient atmospheres where the object is to

remove the coarser particles at relatively low-pressure losses.

Paper Filters

Commeonly designed to provide two level of performance: high —efficiency

Il
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2.6

b.

pre-cieaning where 90 to 93% of the approaching particulate material
(atmospheric dust size) is captured, and ultrahigh-efficiency collection where
99.95% capture of 0.25um is attained. The filter medinum usually consists of
glass or otlier mineral fibers to enable lugh-temperature operation and to

reduce combustion problem.

Deposition

It has been established that m the deposition of particles from a
flowing fluid several mechanisme are aeting, the most important of which are
described below,
Diffussion deposition
The trajectonies of individual small particles do not coincide with the
streaimlines of the fluid because of Brownian motion, With decreasing particle
size the intensity of Brownian motion incrsases and, as a consegquence, so does
the intensity of diffusion depaosition.
Direct interception
This mechanism involves the finite size of particles. A particle is mtercepied
as 1t approaches the collecting surface to a distance equal to its radins. A
special case of the mechanism is the so-called sieve effect. or sieve
mechanism, which occurs it the distance between fibers is smaller than the
particle diameter d,,.
Inertial deposition
The presence of a body i the flowing flud results in a carvalure of the
streamlines m the neighborhood of the body. Because of their inertia, the

individual particles do not folfow the curved streamlines but are projected



