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Abstract: Nozzle filtration can be considered as a major
pre-treatment process for water and waste water, since they
efficiency separate fine solids particles over prolonged periods
without addition of chemicals. Proper nozzle performance can
reduce operating costs, reduce maintenance costs, and improve
cleaning quality. this review article summarized and evaluates
modification to nozzle filtration technology .achieved results in
this study shows that nozzle filtration may be considered as
efficient pre-treatment process incase surface water is used as
water supply. With pass of muddy water sample due to current
rainfall in stilling basin of Toroq water treatment plant from
nozzle filters in laboratory pilot, Turbidity Removal efficiency and
also Suspended solids equal 9.6% and 86% respectively was
obtained .And the results of Additional tests represent that
Turbidity Removal and also solid suspensions efficiency by nozzle
filters due to algae making inlet water to Toroq water treatment
plant in warm seasons is 4/6% and 47% respectively The obtained
results of the study indicate that use nozzle filters caused Increase
the efficiency of the process water treatment, and it is prevents
from emergency exits the Toroq water treatment plant.
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I. INTRODUCTION

More than 1 billion people lack access to freshwater,

nearly 17% of the world’s total Population[1].This makes the
water no longer useful for drinking but also renders it
unsuitable for several other purposes, Such types of
contamination can be due to the presence of suspended
solids, dissolved solids, chemicals, or any other
combinations. The solution to this problem is water
purification and the different methods which may be
embraced to achieve it [2]. Overgrowing algae have brought
negative impacts on daily production of water plants which
are rarely eliminated by common methods. To efficiently
remove algae from drinking water, a strengthening process or
combined process [3]. A major problem for growing algae in
water treatment plants, While increasing color and turbidity
of water due to the taste and odor in drinking water are
common in treatment facilities around the world. Taste and
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odor are perceived by the public as the primary indicators of
the safely and acceptability of drinking water and are mainly
caused by the presence of two semi-volatile compounds —
2-methyl isoborneol (MIB) and geosmin[4].
Treatment may consist of chemical, biological, or physical
processes or a combination thereof. Water may be treated to
any level of quality desired; however, as its purity increases,
so does the cost of attaining that purity. The required quality
of water is dictated by its intended use, for example, aquatic
life, drinking water, or irrigation[5]. There are many types of
filter, each of which may be suited to a particular
application.Filters may be categorized according to the mode
of operation (continuous or batch) and the driving force for
filtration (vacuum, pressure or centrifugal). Each filter type
has many possible variations. Industrial filtration equipment
has evolved through innovation and technical development
[6].The filters are divided by the force that causes filtration:
vacuum,(a negative pressure at the filter medium),gravity
alone (the hydrostatic head of the liquid above the
medium),centrifugal force (an amplified gravity effect),fluid
pressure (imposed by the suspension feed pump), mechanical
pressure (a squeezing effect), and the use of other force
fields[7]. The separation of particles from a fluid for a
particular application is controlled by the filter medium. Any
material that is porous or can be rendered porous or made into
a porous structure, whether the pores are the size of a
person’s fist or smaller than a micrometer, can serve as a
filter medium .A filter medium should be strong (in tension at
least), flexible, resistant to corrosion and abrasion, easily
manipulated into the required shapes and capable of being
made with a range of porosities [7]. There are seemingly
unlimited forms and types of media that are possible,
Choosing a filter medium can be a daunting task[8].
Filtration is the process of passing water through material
to remove particulate and other Impurities, including floc,
from the water being treated. These impurities consist of
suspended particles (fine silts and clays), The actual removal
mechanisms are interrelated and rather complex, but removal
of color and turbidity is based on the following factors:
chemical characteristics of the water being treated
(particularly source water quality), nature of suspension
(physical and chemical characteristics of particulates
suspended in the water) and type and degree of pre-treatment
(coagulation, flocculation, and clarification)[9,10.11,12]. As
much as 90% of the removal of color and turbidity is affected
in the pre-filtration stages of treatment.
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The degree of pretreatment applied prior to filtration depends
on the quality of the raw water, type of filtration (pressure or
gravity filter) and the size of the treatment facility [13,14,15].
Solids removal efficiency depends largely on: the quality of
the water being treated; the effectiveness of the suspended
particles for removal by clarification and filtration; and filter
operation . Filter unit design and filter media type and depth
also play a role in determining solids removal efficiency, but
are less important than water quality and pre-treatment

consideration [16, 17, 18, 19]. Straining is a term used to
describe the removal of particles from a liquid (water) by
passing the liquid through a filter or sieve whose pore are
smaller than the particles to be removed. While the straining
mechanism does play a role in the overall removal process,
especially in the removal of large particles [20, 21], If you
think about surface water sources, i.e., lakes, rivers, and
reservoirs, you realize they contain varying amounts of
suspended and dissolved materials [22]. This material may
include turbidity, color, taste, odor, microorganisms, fish,
plants, trees, trash, etc. The material may be organic or
inorganic, suspended or dissolved, inert or biologically
active, and vary in size from colloidal to a tree trunk. Some of
these larger items can impede equipment in the treatment
process, such as a tree limb getting stuck in a water pump
impeller. So the first process in conventional water treatment
is to screen or strain out the larger items. This is often
accomplished using a large metal screen, often called a
bar-screen, which is placed in front of the water source
intake. Large items are trapped on the screen as the water
passes through it. These screens must routinely be raked or
cleaned off.

Nozzles are used in liquid/solid separation. Nozzles can
also be used as collectors at the bottom of the vessels by
installing a number of nozzles uniformly across a tray plate.
The combination of high open area and a non-plugging slot
design makes this nozzle/collector application popular [23].
In Toroq water treatment plant, from nozzle filters as a
pre-treatment process and filtering In order to reduce and
control Turbidity and input suspension particles due to algae
growth in summer and also muddy water in results of
seasonal rainfall to water treatment plant is used. Nozzle
filters have ability to install as a Flange form and in bottom of
stilling basin. Applications of the filter nozzles include:
drinking water treatment, production of demineralized water,
urban and industrial wastewater treatment, filtration of river
or well water for irrigation and water for swimming pools,
etc. Nozzles are available in several models and sizes (slots,
thread, thread length and the length of the nozzle) and are
made of polypropylene in different colors. In accordance
with the mechanical and chemical properties, Surface water
is sometimes the only available safe water source. Typical
problems encountered can be caused by high suspended
solids, Turbidity, agricultural runoff.

ILMATERIALS, EQUIPMENT AND METHODS

The grassy or fishy odor is highly dependent on the enormous
growth of algae in the warm months. In Torog dam reservoir,
Geosmin is the major cause of odor in water. The main
sources of the Geosmin in this reservoir are from Growth of
algae in the warm seasons .Another problem that we face in
Toroq water treatment plant is Muddy water condition in
stilling basin of Toroq water treatment plant as a result of
heavy rain fall due to emergency exits the Toroq water
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treatment plant Which is caused by increased turbidity and
suspended solids.

A. Filtration Rate

Filtration rate also has a significant influence on the treatment
removal. Good removal in nozzle filter are achieved with low
filtration rate because low filtration rates are critical to retain
particles that are gravitationally deposited to the surface of
the media[24].The Nozzle filter capable of removing
turbidity and color at a filtration rate of 8/7 L/min.

B. Experience

In a pilot built in Laboratory of toroq water treatment plant
found out, nozzle filter used for remove of Suspended solids
and turbidity. To evaluate filtration process efficiency,
familiarity with the measurement of turbidity, color, pH and
temperature

Turbidity,| TSS

lTurbidity, TSsS

Nozzle filter [V 5

— T »

Figl: Filtration Process Monitoring — Parameters and
Locations

In Fig 2, the Schematic of (a)Muddy water condition in
stilling basin of Toroq water treatment plant as a result of
heavy rain fall(b)Algae water condition in stilling basin of
Toroq water treatment plant due to Warming weather in the
summer are presented.

b

Fig 2 . (a) Muddy water condition in stilling basin of
Toroq Water treatment plant as a result of heavy rain fall
(b)Algae water condition in stilling basin of Toroq water
treatment plant due to Warming weather in the summer.
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I11.RESULTS AND DISCUSSION

In table 1, Turbidity Removal efficiency and also Suspended
solids by nozzle filters in pre-treatment experiment under
muddy water condition are provided.

Tablel. Removal Efficiencies of the Nozzle Filter (In

Muddy Water Condition)
Parameters unit Inlet Outlet Removal%
Turbidity NTU 252 228 9/6
TSS mg/l 244 34 86

In table2, Turbidity Removal efficiency and also Suspended
solids by nozzle filters in pre-treatment experiment under
Algae water condition are provided.

Table2. Removal Efficiencies of the Nozzle Filter (In
Algae Water Condition)

Parameters  unit Inlet Outlet Removal%
Turbidity NTU 323 308 4/6
TSS mg/l  633/3  333/4 47

In fig3, Images of suspended solids removed using Nozzle
filters in pre-treatment experiment under (a) muddy water
condition and (b) algae water condition are presented.

1 .

b
Fig3.Images of suspended solids removed using Nozzle
filters in pre-treatment experiment under (a) muddy
water condition and (b) algae water condition

In Table 3, Removal efficiencies of the Nozzle filters are
provided.
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Table3. Removal Efficiencies of the Nozzle Filters

Parameters unit Inlet  Outlet Removal%
TDS mg/l 433 433 0
EC pS/cm 655 654 0/15
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As we can be seen from the results presented in Table 3, there
is no change the rate of Total dissolve solids of Raw water in
pass of nozzle filter, therefore, we can use from TS changes
instead TSS changes in nozzle filters. Of course, the impact
of nozzle filters on the rate of EC changes of passed raw
water is low, however, if on inlet raw water, there are
Colloidal Compounds and charged, increase removal
efficiency of EC.

Schematic changes of suspended particles and turbidity in
the outlet water of the Variation Turbidity and Total
suspended solids in the Nozzle filters during pre- treatment
with Nozzle filters are provided in Figure.4. The lines show
the first order equation fitted to the data for muddy and algae
water conditions.

350 y=01189%+223.96
/ Muddy water
300 /
~ 250
P Mr
2200
2
T
3 150
3
® 100 y=0.0336x+6.2181
0 — Algae water
0 e
0 200 400 600 800 1000
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Fig.4. Variation Turbidity and Total suspended solids in
the Nozzle filters during pre- treatment with Nozzle
filters (The lines show the first order equation fitted to
the data for muddy and algae water conditions)

Turbid metric is an analysis that to study optical properties on
scattering .Due to scattering in water is the existence
suspended solids such as, Colloidal materials, organic
materials, microorganism and even Macromolecule. Because
turbidity creates aerosol in water and also sediment, turbidity
control is very important.

According to Fick’s law the filter efficiency can be
expressed by the filter coefficient or,

,——=-AC 1

Where;

C=Solids concentration.
X=Filter depth

)\=filter coefficient or coefficient of proportionality From the
above equation it can be stated that the removal of the
suspended particles is proportional to the concentration or the
particles present in the water.
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The total suspended solid concentration after a length of Ax
of the filter cell can be expressed:

= > Cinleter; ax @)

outlet

Where:

A; =filter efficiency of each filter cell

Ax=Length of experimental filter cell

C andc = Concentration of particles in the inlet

inlet

&outlet of the filter

It is to be stated that after evaluating the filter depth (length)
and the filter coefficient and the Suspended Solids
concentration, The performance efficiency of the filter can be
predicted .According to Weglin (1996), the effluent quantity
for the n number of compartments is given by [25]:

C.=C,*E,*E,*E;*E,. ... ..E, 3)
Where:
C, = Concentration of the HRF influent

outlet

C . = concentration of the HRF effluent

E,,E,,E5,E .. E , = Filtration efficiency for the

each compartment (1, 2,3 respectively).
The basic expression for the above relationship is expressed

by:
eiL

C.=C,e (4)
Where:

ei= coefficient of filtration
L= Length of the filter

The filter efficiency is given by:

E=C,/C =e "

Cc.=C_.E (5)

e o*

E; = Filter efficiency for (i-1, 2, 3...n) compartments.

The description of the theory above showed that showed that
solid removal by filtration can be described by exponential
equation.

Additional tests indicated That If the conditions of water
entering the Nozzle filters combined of algae and muddy
water, The relationship is derived analytically can be
described by exponential equation.
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Fig.5.Effect of Nozzle filters on the removal of turbidity
and total solids of algae-muddy water
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In table4, the physical properties and filters dimensions used
in laboratory pilot are provided

Table4. Filter Dimensions of Nozzle Filter

Nozzle filter Nozzle Nozzle SLOT
description  height(cm) diameter(cm) SIZE(mm)
The
Cylindrical 24 8 0/2
flange

138 © Copyright: All rights reserved.

To evaluate filtration process efficiency, familiarity with the
measurement of turbidity, Color, pH, temperature is
essential,

In figures 6 shown the layout of nozzle filters instilling
basin of Toroq water treatment plant, as we see the below of
nozzles as a flange has ability install in the bed of the stilling
basin, and the number of nozzle filters due to nozzle elevation
and discharge proportional to flow rate of inlet water to
stilling basin is determined which in the design for flow rate

2000m3/h is determined.

3.56

I pipe D=70cm

1.86 &

pipe D=70cm

P
¥

b

Fig.6. schematic of Toroq stilling basin with Nozzle filters
located at the bottom of the stilling (a) side view (b)Top
view
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The figures below show how pressure loss coefficient is
related to flow rate through Nozzle filter .The effects of the
nozzle were further investigated by means of an analytical
model that correctly predicted the pressure drop of the water
flow through the Nozzle filter. The model confirmed that the
distribution of the slots in the under drain was a critical factor
for determining the length of the region with a non-uniform
flow [23].
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Fig.7. The Results of Filter Nozzle Testing for Process of
Filtration

Filtration nozzles for water treatment have been
manufactured for over 50 years. Applications include:
treatment of drinking water, demineralised water production,
urban and industrial waste water treatment, filtration of
river/well water for irrigation, water for swimming pools,
steel works, food production, etc.

IV.CONCLUSION

The point that the majority of easily accessed water resources
are surface water resources, by applying self-reliant
processes, which are economic important, the mentioned
process such as nozzle filtration, Considering removal
efficiency for total suspended solids, turbidity, color and
algae, this system has shown convincible results. Achieved
results in this study shows that nozzle filters may be
considered as efficient pretreatment process incase surface
water and water treatment plants is used as water supply for
treatment. Nozzle filters does not require chemical use,
energy input and mechanical parts. not demand high
operating costs. The filtration rate depends largely on height
of filter, the water characteristics, desired turbidity reduction,
variations in the filter porosity and width of nozzles. The use
of Nozzle filters was successively replaced by chemical
water treatment processes. From this research we can
conclude, the use of nozzle filters has high efficiency to
remove turbidity and suspended particles of algae and
muddy water, So that the turbidity removal and suspended
solids percent by filtration for muddy water Respectively
9/6%,86%and for algae water Respectively 4/6%,47%is
obtained. The results of this study have allowed defining the
first order equation fitted to the data for muddy and algae
water conditions and in the combination muddy-algae water
condition can be described by exponential equation. Further
work is also needed to investigate flow arrangements in order
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to improve the process performance and to enable treatment
of higher flow rates.
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