


O Introducing

Tamin Tehiz Tasfiah company has started its
activity in order to meet the needs of the industrial
sectors of the country especially in the water and
sewage industry. In order to promote and develop
its activities, this company has obtained
representation and signed a cooperation agreement
with reputable international companies such as
Huber, which has a history of more than 200 years
in the field of supplying equipment for water and
sewage treatment plants or the vitone company in
Italy, which has a sludge extraction system in the
form of a centrifuge with high tech technology.

This company has been able to use the necessary
software and hardware facilities of machine tool
manufacturing workshops and the experience of its
experienced engineers in design and construction
Special treatment plants, including the separation of
metals from the effluents of metal smelting factories
or paper mills, must take basic and important steps
to achieve their goals.

O Field of activity and work goals

According to the sufficient experience and technical
knowledge, the company provides its products and
services in the field of trade and supply and
construction of mechanical equipment for the water
and sewage industry in the following groups :

* Pretreatment equipment

* Process equipment
¢ Additional equipment
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Pre-treatment equipment

The
wastewater treatment plants is one of

pre-treatment process in
the most important and necessary steps
that prevent damage to the equipment of
wastewater treatment plants.

According to the type of wastewater
entering the treatment plant and the
amount of suspended solids in it,
various methods and equipment are
used to increase the quality of the
the
equipment of the treatment plant.

effluent before entering main
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What is sewage pre-treatment?

In general, in wastewater treatment,
efforts are made to remove suspended
solids, heavy metals, organic substances
and microorganisms, harmful bacteria
as much as possible from industrial and
sanitary wastewater. Finally, the quality
of wastewater reaches a level where it is
possible to enter the environment or
recycle it for reuse in agriculture and
horticulture or industry. In industrial
and sanitary wastewater treatment, the
first step considered to increase the
quality of wastewater and purify it is pre-
treatment. Pre-treatment is a stage in
which some suspended solids with
relatively large sizes and heavy metals
are separated from the wastewater as
much as possible by chemical and
physical methods and conditions are
provided for better treatment. This step
of purification does not have advanced
equipment and the effluent is far from

the standards of entering nature.
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The reasons for the necessity of sewage pre-treatment

Among the most important reasons for the
need for pre-treatment of wastewater, the
following options can be mentioned:

* Increasing efficiency and productivity in

treatment plant equipment

The purpose of pre-treatment is to remove
suspended solids and particles, as well as
heavy and settleable metals and colloidal
particles in order to increase the quality of
wastewater as much as possible. It is obvious
that the introduction of higher quality effluents
into the biological and chemical treatment
stages of wastewater will reduce the duration
of the treatment and make the treatment plant
equipment more efficient.

* Increasing efficiency during operation

The increase of pollutants in the wastewater

causes the particles deposited on the
membranes and filters to increase. With the
large accumulation of pollutants on the

membranes, the number of times they need to
be washed and cleaned has also increased, and
this can have a significant impact on reducing
their lifespan over time. This issue shows its
importance especially in the pre-treatment of

water which requires a sand and carbon filter.
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What is Bar screens?

Bar screening is one of the first physical
treatment processes for wastewater and is
used in all treatment plants. During the bar
screening stage, the mechanism involves
removing and separating solid and floating
materials in the wastewater with diameters
larger than 0.5 centimeters, which reduces
load of the

part of the pollutant raw

wastewater.
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Type of Bar Screens

m Types of Bar Screens Based on
the Distance Between Bars

e (Coarse Screens

e Fine Screens
Bar screens in wastewater treatment are
divided into two types based on the distance
between the bars: coarse screens and fine
screens. Coarse screens may be in the form
of rake screens or bar screens. The spacing
in coarse screens ranges from 40 to 70 and
sometimes up to 100 millimeters, whereas in
fine screens, this spacing is 10 to 20 and
rarely 40 millimeters. Sometimes, it is
preferable to use two rows of bar screens in
the flow path to the treatment plant: the first
with wider bar spacing and the second with
narrower bar spacing.
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Types of Bar Screens Based on Application

® Manual Bar Screens

Bar screens are categorized into manual and
mechanical types based on their application.
Manual Bar Screen

A manual bar screen consists of a panel with
several bars placed at specific intervals and is
installed in the path of the wastewater flow.
Suspended solid materials in the water, such as
pieces of wood and bottles, cannot pass through
the channel due to hitting this panel. In some
examples of this type of bar screen, mesh panels
are used to block the passage of trash in the
water. The blocking panels in the wastewater
inlet channel are installed at angles of 30 to 45
degrees and at a maximum depth of 2 meters.
For a wastewater treatment workload of 1000
cubic meters per day, it is advisable to use a
simple bar screen. These bar screens are placed
obliquely at angles of 45 to 60 degrees in the

wastewater inlet channel.
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Types of manual Bar screen

®m Basket Screen

A simpler type of bar screen is the basket
screen. Wastewater first enters the basket
screen before moving to the subsequent
screens. This device is made of perforated
stainless steel or galvanized sheet metal,
which separates the trash in the wastewater.
Basket screens are typically used for low-
capacity wastewater treatment.

Basket screens are generally placed under
the wastewater discharge pipes at the
system's entrance. To empty the filled
basket, the operator uses a manual or
electric hoist to remove the basket from its
location and empty it into a container. During

the time the filled basket is being emptied, a

reserve basket can be substituted.
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Advantages of Manual Bar Screens

Despite the design and production of mechanical
bar screens, which are very easy to use, manual bar
screens are often preferred. Some of the main
advantages include:

* High Efficiency: They operate effectively under
various conditions without the need for
electricity.

* Low Cost: They are inexpensive and do not
require electrical energy.

* Simplicity: Their design is simpler compared to
other types.

* High Flow Capacity: They allow a high volume
of wastewater to pass through.

* Minimal Pressure Drop: They cause minimal
pressure drop when the water flows through.

* High Efficiency in Removing Debris: They are
highly efficient in removing trash and
suspended particles from the water.

® Sediment Removal: They can remove settled
particles from the bottom of the channel.

®* Corrosion Resistance: They have high
resistance to corrosive materials such as acids.
Odor Control: They help in controlling odors.
Non-Clogging: The screen plates do not get
clogged by particles present in the wastewater.
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Type of Bar Screens/Based on application

B Mechanical Bar Screens

Mechanical bar screens consist of a grid
controlled by a mechanical arm that is activated
by a switch upstream of the screen. This
mechanical arm continuously rotates, collecting
debris. The solids are directed to the top of the
screens or into a container by the operator. The
collected materials are usually disposed of by
burial, incineration, shredding, or returning them
to the wastewater flow. In large wastewater

treatment plants, to prevent environmental
contamination, a comb-like device is sometimes
used. This device intermittently moves and
transfers the debris from the bar spacing to the

collection area.
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Advantages of Mechanical Bar Screens

Mechanical bar screens are more widely

used than manual ones due to their

numerous advantages, including:

High Efficiency: They are highly effective
in large-capacity treatment plants.

Cost Reduction: They reduce costs by
eliminating the need for manual labor in
the trash collection process.

Minimized Human Error: The automated
processes reduce the likelihood of
human error.

Easy Installation and Maintenance: They
are easy to install and maintain.

High  Corrosion  Resistance: The
materials used in the device components
offer high resistance to corrosion.

High Efficiency in Removing Suspended
Materials: They effectively remove
suspended solids from the water.
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Mechanical Bar Screens/Drum

® Drum Screen

Drum screens, also known as drum filters,
are classified into fine and very fine screens.
In fine drum screens, a mesh or sieve is
mounted on a cylindrical frame that rotates
in the flow channel. The structure varies
depending on the direction of flow inside the
drum screen.

The wastewater flows into one end of the
cylinder and outwards through the drum,
with solids collecting on the external surface.
Drum screens with internal inflow can
handle flow rates ranging from 0.03 to 0.8
cubic meters per second per screen, while
those with external inflow are suitable for
flows less than 0.13 cubic meters per second.
Drum screens are available in various sizes,
with diameters ranging from 0.9 to 2 meters

and lengths from 1.2 to 4 meters.
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Type of Mechanical Bar Screens/ Drum

Very fine drum screens use rotating

cylindrical sieves with continuous
backwashing and operate at low speeds (up
to 4 RPM) under gravity flow conditions. The
sieving mesh has openings of 10 to 35
micrometers and is installed on the external
surface of the cylinder. Wastewater enters
the open end of the cylinder and flows
through the rotating drum screen. The
accumulated solids are removed through
backwashing by high-pressure jets into a
container at the top of the cylinder. The
primary application of very fine drum screens
is to remove suspended solids from the
effluent of secondary treatment and the

influent to stabilization ponds.
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Applications of Drum Filters

Drum screens are typically used in situations
where the water or wastewater contains fine
colloidal suspended solids (such as silt or algae)
or fibrous materials (like fabric threads, lint, and
bird feathers). In such cases, fine bar screens
would quickly become clogged and require
frequent cleaning, which is time-consuming and
tedious for the operator. Therefore, drum
screens are preferred as they automatically
prevent clogging and do not require constant
manual operation. With the rotation of the screen
and the use of high-pressure water for automatic
cleaning, continuous operation without clogging
is ensured.
Drum filters can be used in the following
settings:
¢ Municipal Water and Wastewater Treatment
Plants

¢ Industrial Applications: Such as
slaughterhouses, textile mills, tanneries, and
food processing plants.

¢ Fish Farms: They are also applicable in fish
farming ponds for maintaining clean water
conditions.
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Type of Bar Screens/ DRUM

Technical Specifications and Advantages of
Drum Filters:

Drum filters can be customized with
different mesh sizes according to the
application and input capacity. Additionally,
these units can be ordered in stainless steel
or carbon steel, depending on the buyer's

requirements.
Advantages of Drum Filters:
» Effective Separation: Efficiently

separates fine, colloidal, and fibrous
solids from water or wastewater (e.g.,
algae, bird feathers, fabric fibers, etc.).

* Automatic Operation: Operates
automatically, reducing the need for
manual intervention.

Self-Cleaning Mechanism: Prevents clogging

due to the self-cleaning mechanism.

Important points in designing and ordering
fluid viscosity (water, oil, sand, etc.)), the
concentration of solids (mg / liter), the flow rate
and the mesh size of the openings, the material
of the body and parts
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Type of mechanical Bar Screens/Screw

m Screw Screen

This type of mechanical bar screen is used for
preliminary treatment in small to medium-sized
treatment plants with a capacity of up to 1000
cubic meters per hour. The screw screen combines
mechanical screening and conveying technology
and can be equipped with a compactor if needed.
Particles are separated from the flow by a mesh
screen and then transferred out of the channel by a
helical screw equipped with a brush. Before
exiting, particles are washed and compacted.
Separation, washing, compaction, and shredding of
debris are all performed within this single
mechanical screen.

The screw screen is fully enclosed, and the
discharged particles are dried up to 45%. Organic
particles are washed and returned to the
wastewater. Washing is done without using pumps
and nozzles. This type of fine mechanical screen
offers a simple and convenient method for particle
and compaction in wastewater
treatment plants or combines
screening, debris shredding, and washing in one

device.

separation
industries. It
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Operation of the Screw Screen

Wastewater passes through the lower part of
the device in a channel or metal tank. The
separator can be a mesh or a belt. A screw
removes particles from the separator's surface
and transfers them out of the channel. To
prevent clogging, the screw is equipped with a
cleaning brush. Particles are washed along the
screw, and the water containing organic
materials is returned to the treatment plant.
Debris is dried up to 45% before being
shredded. All parts of the mechanical screen
are covered with stainless steel plates to
prevent water splashing and odor spread.
Technical Specifications of Screw Screen:

* Mesh Size: 3-8 millimeters

¢ Material: SS304L, SS316L
This mechanical screen is produced in three
models: vertical installation, inclined channel

installation, and metal tank installation.
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Type of Bar Screens/ Curve

Advantages and Disadvantages:

* Advantages: simple structure, no need for a
lot of space, high flexibility and variety of
products, fully automatic operation, low
energy consumption

* Disadvantages: need of manpower, high
congestion, high pressure drop

Important points in designing and ordering
fluid viscosity (water, oil, sand, etc.),

concentration of solids (mg / liter), flow rate and
mesh size of openings, material of body and
parts.
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Type of Mechanical Bar Screens/Vertical cable

m Vertical Cable Screen

Vertical cable screens are installed at the initial stage of
water and wastewater treatment plants or before
pumping stations to remove large, untreatable particles
and protect the equipment. The power transmission
system of this type of vertical screen is based on a cable.
A rake attached to a stainless steel cable moves up and
down, collecting debris. The rake descends along a
special rail and, at the bottom of the mechanical vertical
screen, reverses direction with the gearbox's movement

and enters the lifting rail.

= Single Cable Vertical
Screen

The single cable vertical screen (DCV) is a fully
automatic device designed for separating particles
and solids from the fluid during the pretreatment
stage in wastewater treatment plants, water
treatment facilities, pumping stations, etc.

This vertical cable screen operates using an
electromechanical gearbox and a single cable. It
automatically turns on and off based on the flow
level in front of the screen (detected by a level

sensor) or a timer.
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Type of Bar Screens/Based on the Figure

When idle (with the rake at the top of the
screen), the cable is taut and perfectly vertical
(zero-degree angle). Upon activation, the rake
descends from its position, and the cable
unwinds from the cylinder. Two U-shaped
profiles on either side of the vertical screen
guide and hold the rake in place. Plastic
components on the rake's support system
ensure smooth and vertical movement. The
rake is connected to the support with self-
lubricating rings. To enhance downward
movement, the rake body is made from thick
stainless steel, adding weight that improves
screen performance. Two plastic-coated rollers
guide the rake along the rail. Upon reaching
the channel's bottom, the rake stops. To
prevent corrosion and noise where the rake
meets the bottom plate, a special plastic
the The

gearbox continues

coating is used on rake.
electromechanical
unwinding the cable until it slackens. Once the
sensor detects the slack (proximity sensor), the
motor reverses direction, pulling the rake back
up. The rake changes direction, with its teeth
entering between the belts of the mechanical
vertical screen.

The primary difference between screens from
various manufacturers lies in the rake's drive
system, which can be hydraulic, pneumatic, or

electric.
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Type of Mechanical Bar Screens/ Vertical cable

Advantages of Vertical Cable Screens

* No Moving Parts in Water: This type of vertical
cable screen has no moving parts submerged in
water, reducing wear and maintenance.

* Efficient Debris Removal: The rake opens using a
cable, allowing it to remove larger debris
effectively.

» High Lifting Capacity: It can lift a large amount of
debris in each cycle.

Flexible Operation: The rake can stop and open at any
point during its descent, which is a significant
advantage during floods, storms, and other emergency

conditions.

Important points in designing and ordering

fluid viscosity (water, oil, sand, etc.),
concentration of solids (mg / liter), flow rate and
mesh size of openings, channel depth, length and
width, body material and parts.
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Type of Mechanical Bar Screens/Rod

® Rod screen

The rod scavenger is a plate consisting of several
stainless rods, the distance between which is b to
6 mm.

e Garbage bar sewer with hand rake
This type of garbage catcher is one of the
simplest types of garbage catcher, which is
placed inside the garbage channel and gets stuck

behind the garbage bars.
. grprﬂ type with electromechanical movable

This type of sewer garbage collector prevents
garbage from entering the treatment plant by
placing a bar garbage collector inside the
channel. In this type of garbage collector,
according to the type of garbage available, the
distances between the bars can be adjusted. This
type of garbage collector uses a moving arm with
a suitable rake automatically to collect and raise
the collected garbage.

e DCVA model rod mechanical scavenger

This garbage collector has a solid design and

construction and is used in various projects.
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Type of Bar Screens/Based on the Figure

Advantages of Mechanical Bar Screens:
1.Low Energy Consumption: Operates
efficiently with minimal energy use.
2.Quiet Operation: Produces little noise
during operation.
3.Replaceable Bars: Individual bars can be
replaced without the need to replace the
entire assembly.
4.No Moving Parts in Wastewater: Reduces
wear and tear, enhancing durability.
5.Power Transmission via Belt or Cable:
Offers flexibility in power transmission
methods.
6.Simple and Quick Maintenance: Easy to
maintain, reducing downtime.
7.Durable Construction: Built to withstand
demanding conditions.
Operation
The operation of the mechanical bar screen is
fully automated. It can be triggered by a level
difference or a timer. Normally, the rake is

positioned at the top of the device. When the

debris collection cycle begins, the rake
descends. Upon reaching the lowest point, the
motor changes direction, and the rake

ascends, collecting the debris along the way.
These screens are vital in ensuring that large,
untreatable solids are removed early in the
treatment process, protecting downstream
equipment and improving the efficiency of the
overall system.
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Type of Mechanical Bar Screens/Belt

m Belt screen

The belt screen, or mechanical belt screen, is a
self-cleaning device designed for the separation

of particles from municipal and industrial

wastewater. The belt screen features plastic
tines and rakes that continuously move upwards,

lifting debris out of the channel.

m Operation of Mechanical
Belt Screen

The belt screen is constructed with a thick
stainless steel body and specially designed
plastic moving parts. These rakes -collect
particles from the fluid and transport them
through the body of the belt screen to a
discharge point at the back of the device. Here,
the particles are transferred onto a conveyor
belt, screw conveyor, or screw wash press. The
discharge occurs when the direction of the belt
changes at the top of the screen. As the belt
direction reverses, the tines are cleaned, and
the debris enters the transport system. A
cleaning brush rotating opposite to the belt
direction on the main shaft further cleans the

tines, ensuring efficient debris removal.
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Applications of Belt Screen

Advantages: municipal water treatment
* plants, industrial treatment plants,

ilae g Ll

paper mills treatment plants, textile sl 6l 4im gt O ls wb giar iU o
industry treatment plants, food el olo wli S ol als ains ¢ 2
industry treatment plants, . .
pharmaceutical and chemical G U e A S
industries treatment plants, phe 5 Gilepls b as wia (gl lo

slaughterhouses, leather industry
treatment plants , dairy industry
refineries e Gl;,a sl gl ada ()l

* Disadvantages: small volume of garbage
collection, difficult installation
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Important points in designing and ordering Soldw g b o (# L€
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fluid viscosity (water, oil, sand, etc.)), Cap s s e e Gl k() \.; ayiils

concentration of solids (mg / liter), flow rate,

channel depth, length and width, spiral diameter, 3 G g G e @l e gl B U
required meshing, body material and parts. Sl
Technical Specifications of Mechanical Belt ©ls J_.fJL-..‘»T o Slasia
Screen: J;,.J:,.4...,\...;¢‘,:l;;gt[j_‘,:)| .
* Discharge Height: 1000-4000 mm codis Dnwia-Bun s yop

¢ Width: 800-2000 mm

®* Bar Spacing: 3 to 15 mm

* Body Material: Stainless Steel 304 and 316

® Screen Material: Standard plastic, with

Ao b 15630 s dia (o dislb @
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Type of Mechanical Bar Screens/Curve

®m Curved Bar Screen

Curved bar screens, sometimes referred to as
curved screens or sieves, fall into the category of
fine screens. This type of screen consists of a
slotted plate set at an angle, designed to remove
debris and solid materials from the incoming liquid
in water treatment plants. In this model, the liquid
flows over the screens by gravity from the top, with
the separated liquid exiting through the outlet
while solid particles remain on the screen surface.
The surface of the screen can be cleaned manually
with a special rake by an operator, or, upon
customer request, it can be sprayed with high-
pressure water to direct solid particles downward.

Advantages:
High durability
No need for electrical energy
Low maintenance costs
Adjustable screen angle
Adjustable flow rate
Disadvantages:

¢ Requires manual labor

¢ Frequent clogging

e High-pressure drop
Important factors to consider in the design and
ordering of these screens include the viscosity of
the fluid (water, oil, sand, etc.), the concentration of
solid materials (mg/L), flow rate, mesh size of the
screen openings, and the material of the body and
components.
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Pre-treatment equipment:

Process equipment is one of the most
important parts of water and wastewater
treatment plants. These equipments are
actually tools that can be used to bring
wastewater to the appropriate standards for
release into the environment. Also, these
quality  of
wastewater and speed have a significant

equipments improve the

impact on wastewater treatment.
Among these equipment, the following can
be mentioned:
Seal valves, winch, baffle and overflow,

vertical mixers, static mixers, surface

stirrers, etc.
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Overflow

Various types of hydraulic overflows are
used in water house treatment, types of
hydraulic overflows include sharp edge
overflows with free flow, wide edge
overflows, sharp edge overflows in
submerged state. In general, any obstacle
that is placed in the way of the flow in the
channel and causes the water to rise
behind it and increase the speed of the
water while passing over it is called an
overflow.Overflows can be studied in two
states: free and submerged. Common
overflows in water treatment plants are
divided into two groups: sharp edge

overflows and wide edge overflows.
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Types of hydraulic overflows:

S sls 5y gl

Free flowing sharp edge weirs:

One of the types of hydraulic overflows, these types
of overflows are placed perpendicular to the
velocity vector in the direction of the flow. Among
the main uses of these overflows in water
treatment plants are water level control and
sometimes flow intensity measurement. Overflows
can be made in rectangular, triangular, trapezoidal,
etc. shapes in all or part of the cross section of the

flow.

Spills sharp edge free reduced:

Another type of hydraulic weirs is free reduced
sharp edge weirs.In this case, the width of the
overflow is less than the width of the channel, and
the water accumulates when leaving the overflow,
and the effective length of the overflow, which
allows water to pass, is less than the length of the
overflow, and it is necessary to reduce the
shrinkage due to the sides of the overflow.
considered These overflows are usually made in
rectangular and triangular shapes and are widely
used in water treatment plants to control the water
level and regulate the flow rate.

Vinach (triangular overflow):

Vinach or triangular spillway is a type of flow
measurement structure in open channels based on
Eschel's discharge After the
invention of the triangular weir until today, the

relation. initial
application of this structure is widespread due to
the simplicity of the structure, accuracy and
reliability in many irrigation needs,

treatment

sewage

plants, and other waterrelated
applications. Above is for low flows. Considering
that the amount of opening of this weir is less than
other weirs such as rectangular weirs, for a low
discharge, the increase of the upstream depth is
significant. Therefore, the depth can be read more
accurately and considering the direct relationship
between the depth and Flow rate can be calculated

with more appropriate accuracy.
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Fixed surface aeration

A surface fixed aeration system refers to equipment
installed on a concrete or metal bridge that creates
turbulence in the wastewater, increasing its contact
with air, and ultimately leading to oxygen transfer
into the wastewater. The introduction of oxygen
enables aerobic bacteria in the activated sludge to
feed, thereby improving the treatment process.
® Operation of Surface Fixed Aeration System

In the design and production of surface fixed
aerators, unlike floating types, there is no conical
pipe for transferring wastewater upwards and
spraying it in a wide radius. This device employs an
electric motor to rotate a turbine and its blades
within the wastewater. The immersion and rotation
of the blades create turbulence in the fluid,
facilitating contact with air. This air contact leads
to oxygen being introduced into the treatment
plant, achieving aeration. The surface fixed
aeration system can be an excellent choice for
generating turbulence at the initial fluid inlet
channel of a treatment plant and in aquatic holding
ponds.
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Types of Fixed Surface Aerators
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One of the most significant design differences
in fixed surface aeration systems is the
rotational speed, commonly referred to as
RPM. Accordingly, there are two main types of
fixed surface aeration systems:
* High-Speed Surface Aerator

The operation of a high-speed surface aerator
(high-speed surface aerator) is similar to the
basic system described previously. A key
feature of this type is the absence of a gearbox
for reducing the RPM, allowing the impeller to
be directly connected to the motor shaft. Seals
or rain caps are used to prevent water and
wastewater from entering the motor windings.
Due to their powerful turbulence creation and
oxygenation capabilities, high-speed fixed
surface aerators are well-suited for wastewater
treatment in large and industrial treatment
plants. Additionally, considering the type of
organic materials present in industrial
wastewater, stainless steel and fiberglass are
used to manufacture these aerators to prevent

corrosion and wear.
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Types of Fixed Surface Aerators
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* Low-Speed Surface Aerator
Another type of surface aeration system is the low-
speed surface aerator, which primarily features a
gearbox to drive the impeller. As indicated by the
the rotational speed and resulting
turbulence in the wastewater are lower than in
high-speed types, making them more suitable for
dissolution, aeration tanks, and
lagoons. The lower speed extends the lifespan of
the equipment and simplifies maintenance. Low-
speed fixed surface aerators share the advantages
of easy design, installation, use, and maintenance
with high-speed types and are broadly applicable in
various treatment processes. Their bodies, made
from materials resistant to industrial organic
substances, offer high durability.

name,

wastewater
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Water Gate
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One of the major issues in the water and
wastewater sector is the wastage of water due to
excessive inflow into tanks and reservoirs. To
address this, rectangular, square, and sometimes
circular devices known as water gates are installed
at the entrance of water channels to control the
inflow and outflow of water. These gates, whether
they are overflow type or sliding type, consist of a
panel, frame, plastic strip, and shaft, and they can
be operated manually or mechanically to raise or
lower the panel.
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Types of Water Gates

* Sliding Gate
As the name suggests, a sliding gate consists of a
movable panel that slides vertically. These gates
can control the amount of water entering channels
and sometimes act as discharge valves for large
water tanks. Generally, these products have three
subtypes, all designed and manufactured by the
Haft Industrial Group:

* Four-Sided Sealing Gate

This is one of the most commonly used products as
a discharge valve for large reservoirs and in
pumping station pipes. It is designed with a
completely stainless steel body to withstand
submersion in water without damage.

* Three-Sided Sealing Gate
Another product from Haft Industrial Group, the
three-sided sealing gate, is used to control the
water inflow into pools and aeration tanks. Like the
four-sided sealing gate, it features a fully stainless
steel body to enhance resistance to corrosion and
wear.

¢ On/Off Water Gate

In many cases, such as in wastewater screen
equipment and pumping stations, there may be a
need to change the water entry path. Additionally,
in water treatment systems, it may be necessary to
adjust the fluid level in tanks and basins and
control the inflow rate. The on/off water gate, a
subset of sliding gates, features a movable panel
that can block the water inlet path. This gate can be
used for pipe repairs, adjusting tank sections in
fluid paths, and redirecting water for agricultural
purposes.

* Overflow Gate
Another type of water gate is the overflow gate.
This device controls the water entering channels
and operates by moving vertically. It can measure
the water height in channels and tanks as well as
the flow rate. The overflow gate is designed with a
fully insulated body and is relatively inexpensive.
All mentioned gates can be either electrically
(mechanically) or manually operated, depending on
the specific needs. The mechanism and driving
force required to move the gate are determined by
the type of water and wastewater channel.
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Functionality of Water Gates

Water gates are controlled manually or
mechanically depending on their size and
location. Small gates are typically operated
manually by the operator using a handwheel.
Larger and heavier gates, or those with long
shafts, are equipped with gearboxes for manual
operation. In some cases, electric actuators are
used to open and close the gates.

Manual Operation: Small gates are opened and
closed by hand using a handwheel.

Gearbox Operation: For larger gates or those
with longer shafts, gearboxes are used to
facilitate manual operation.
Electric Operation: In

certain situations,

electric power is used to operate the gates for
more convenience and efficiency.
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Additional equipment

This category of equipment is actually
complementary to the other two categories,
i.e. pre-treatment equipment and process
better

performance and higher efficiency of the

equipment, which are used for
above equipment. This equipment is divided
into two groups, the first group includes:
screw conveyor, screw compactor, classifier
and. And they are from the pre-treatment
category, and the second group includes
sand filters, half bridges and all revolving
bridges, back and forth bridges and so on.
which are from the category of process
equipment.
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Screw conveyor
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A screw conveyor is a device used for

short-distance horizontal and vertical

transport of fine and powdered bulk
materials. This device consists of a metal

blade that
materials.

spiral rotates to move

Types of Screw Conveyors
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In industrial and sanitary wastewater, the presence
of solid and suspended materials is a major
concern, addressed through various removal
methods. One effective method involves creating
settling basins that allow suspended and heavier
materials to settle at the bottom. This
sedimentation process is facilitated by equipment
like clarifiers, ensuring that the wastewater is free
from suspended solids for subsequent steps. After
sedimentation, it is essential to clean the basin
floor and remove the sludge. A sludge bridge or
settling bridge is one of the best solutions for this,
performing horizontal or rotary movements to
collect and remove the sludge. These bridges are
installed over settling basins and can accommodate
human operators for maintenance and movement
across the bridge.
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Types of screw conveyor
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Vertical screw conveyor:

If the inclination of the spiral conveyor belt is
more than 45 degrees, they are included in the
category of vertical screw conveyor. This type
of material transfer equipment usually has low
efficiency due to the high slope; But in cases
where the stickiness and abrasiveness of the
material is high or for the transfer of dry and
semi-liquid materials, they can be useful.
Vertical screw conveyor is usually used for
mineral processing, sewage treatment or wood
products.

Inclined screw conveyor:

The inclined screw conveyor usually makes an
angle of 10 to 45 degrees with the horizon; But
you can also order the construction of desired
angles depending on your needs during the
design and construction of the screw conveyor.
In this model of the spiral conveyor, the
transmission efficiency depends on the angle
of inclination, the characteristics of the bulk
material and the pitch of the screw.

Shaftless Screw Conveyor:

One of the most common types of screw
conveyors is the shaftless screw conveyor,
which can be a great solution for transporting
bulk materials with high moisture or
stickiness. Compared to other types of
conveyors, shaftless screw conveyors increase
transmission efficiency and eliminate internal
bearings.

U-shaped screw conveyor:

This type of spiral conveyor is portable and is
made in lengths from 1 to 10 meters. U-shaped
screw conveyor body is made of sheet and can
be installed at an angle of O to 45 degrees.

Advantages:

» Preventing wastage of products during transportation

- Preventing seeds from being damaged or pulverized

« Increasing the efficiency and speed of transferring bulk
materials

+ The ability to work with all kinds of solid, semi-solid,
granular, powder materials

- It has a suitable rotation speed with multiple inputs and
outputs

- Ability to transfer materials upwards

« The possibility of transferring toxic or chemical substances
without the risk of injury to workers
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Types of screw conveyor
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Types of screw conveyors in terms of the shape of the
blades:

Screw conveyor blades are different according to the type
of transported materials, application and working
conditions.

Screw Conveyor with normal vanes: Most of the screw
conveyors have normal vanes without grooves and slots and
are quite simple and are used to transfer materials without
mixing or mixing.

Screw Conveyor with Ribbon Blades: The ribbon blades
in the screw conveyor not only convey the materials, but
also aerate them and can also mix them during the
conveying of the materials.

Screw Conveyors with Chip Cutting Blades: Spiral
conveyors with chip cutting blades help to mix and stir bulk
materials in addition to conveying materials.

Screw conveyor with pedal vane: The paid or pedal screw
conveyor performs the mixing action at the same time as
the material is transferred.

Applications of screw conveyor:

Due to its unique features, screw conveyor is used in
various industries. Among its main uses, the following can
be mentioned:

« Agricultural industries and machinery: Spiral conveyors
are used to transport seeds or agricultural products.

+ Food industry: Mardon's conveyor belt can be used to
transfer all kinds of powder or granular materials such as
coffee beans, flour, sugar, etc.

- Sewage treatment: due to the resistance of the spiral
conveyor against toxic substances, it is possible to transfer
the waste water to the treatment pipes with this device.

« Steel and iron smelting industries: the high resistance of
the Mardon conveyor belt against heat has made it possible
to easily move all kinds of molten materials and hot fluids
in the steel and iron smelting industries.

« Cement industry: In the production and packaging lines
of cement industry, a spiral conveyor is used to move
cement stones, powder or cement mortars.

« Processing of minerals: because minerals do not have a
specific shape, a Mardon conveyor is needed to transport
them quickly and without damaging them.

- Chemical production industries: Mardon conveyor belts
are used in these industries to protect the health of
employees against toxic and dangerous chemicals.

« Packaging industries: Usually, bulk materials are moved
for packaging and pouring into boxes, using a spiral
conveyor.
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Sludge Bridge

<)

In industrial and sanitary wastewater, the
presence of solid and suspended materials is a
major concern, addressed through various
methods. One effective method
involves creating settling basins that allow

removal

suspended and heavier materials to settle at
the bottom. This sedimentation process is
facilitated by equipment like
ensuring that the wastewater is free from
suspended solids for subsequent steps. After
sedimentation, it is essential to clean the basin
floor and remove the sludge. A sludge bridge
or settling bridge is one of the best solutions
for this,
movements to collect and remove the sludge.
These bridges are installed over settling basins

clarifiers,

performing horizontal or rotary

and can accommodate human operators for
maintenance and movement across the bridge.
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Applications of Sludge Bridges <0 u"J B s 8
e Urban water treatment plants S ‘-—.-’T b sl i gl ®
e Industrial water treatment plants iz 43> SLUDGE BRIDGE | sslia! @

* Pre-treatment stages of industrial and e sla ails

D Je ooy cpd s b)) eslinal @

ol g e b Clsb aia

sanitary wastewater
¢ Food processing and textile industries

e Sugar production factories

Types of Sludge Bridges i &b gy o b gl

Sludge bridges are designed and ¢5 4 4rg L SLUDGE BRIDGE i © <lbs J ®
manufactured based on the type of settling J{, s 5 K e s s Mgy b s doni
basins, varying in shape, movement, and
sludge collection methods. Depending on the
basin type, sludge bridges can be categorized

3 odd Oy 3l 6JJTC2'J CS oy IS
gh 4 g bl odan gls Oyl o b o2
Ay 2 b ouy ood b b ots o Glo i

as follows: i ~
* 1. Rotary Sludge Bridge 35 5 o ) slmag s
* Rotary sludge bridges are installed over S e
cylindrical basins and come in half-bridge [ 4 b s 435 313 (o) alzul cls ami > g4y 4 b oo
and full-bridge designs. After the GO L vdisdee Mgy b WS Ly b = e
suspended materials in the wastewater B i S 5 Ol s Glee Slps gy g S

settle at .the basin bo-ttom,.a blade att_ached S by D5 5 i S s b g e 43
to the bridge moves in a circular motion, A

) : Serabl o o5 a5 538 gy olml 5 sl opls
using centrifugal force to transfer the _ s o s
sludge to the center of the basin, where itis |7 “F2% Fraol o ol J’/’*‘“ o o
collected and discharged. 033 8n a5 5 (5]
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Applications of Rotary Sludge Bridges

Des oy o bl

o Peripheral sludge bridges for urban
water treatment plants

o Peripheral sludge bridges in industrial
treatment plants

© Pre-treatment stages of industrial and
sanitary wastewater

o Food processing and textile industries

o Sugar production factories

Reciprocating Sludge Bridge
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In addition to cylindrical basins,
rectangular settling basins are also used in
some treatment plants and industrial
settings. Sludge bridges installed on these
basins have a blade spanning the basin
width and move horizontally in a straight
line. The blade movement at the basin
floor separates the sludge layers,
transferring them to the end of the basin
for discharge.
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Applications of Reciprocating Sludge Scraper

The main uses of

reciprocating sludge

scrapers include:

Use in Grit Chambers: The reciprocating
sludge scraper is used in grit chambers to
remove settled particles.

Wastewater Treatment and Clarifiers:
These  scrapers are utilized in
sedimentation tanks within wastewater
treatment plants and clarifiers.

Municipal Water Treatment Plants: They
are employed in urban water treatment
facilities.

Industrial Water Treatment Plants:
Reciprocating sludge scrapers are also
used in industrial water treatment plants.
Pre-treatment Stages of Industrial and
Sanitary Wastewater: They play a role in

the pre-treatment stages of both
industrial and sanitary wastewater.
Food and Textile Factories: These

scrapers are used in food processing and
textile manufacturing facilities.

Peripheral Sludge Bridge

Circular Tanks: Rotary sludge bridges are
used to remove settled sludge and scum
from circular tanks. Typically, in
sedimentation tanks, they are designed
as half bridges, while in sludge thickening
tanks, they are designed as full bridges.
This system operates by rotating blades
that move the sludge towards the central
hopper. The speed of the bridge's
movement can be adjusted using a motor
equipped with a drive.

Additional Equipment: The sludge scraper
can be equipped with an airlift or a
submersible pump for sludge transfer.
Parts of the scraper that are submerged
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are made of stainless steel AlSI 304, while L Df
the parts that are above water are made
of hot-dip galvanized steel.
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Half Bridge Scraper
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The half bridge scraper is one of the most
important pieces of equipment in secondary
sedimentation processes. Its primary function
is to collect and direct the settled sludge in the
clarifier to the central collector for sludge
removal. The half bridge scraper is equipped
with blades that scrape the sludge from the
sedimentation area as the bridge moves. The
sludge then moves towards the central
collection pipe due to the sloped floor of the
structure.

wastewater,

Given the corrosive nature of

this equipment is typically
constructed from stainless steel or carbon steel
with a hot-dip galvanized coating. A motor
provides the necessary power for the smooth
movement of the bridge.
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Telescopic valves

Telescopic valves are used to adjust or discharge
the overflow of liquids. These valves consist of two
concentric pipes that move telescopically within
each other. The sealing mechanism between the
two pipes allows for water level adjustment by
changing the height of the upper pipe. Telescopic
valves are categorized into two main types based
on flow regulation.
1.First Type: Designed to regulate the flow from
an adjacent tank at the valve installation site,
these valves are used in primary and secondary
sedimentation tanks of treatment plants. They
allow for the regulation of the adjacent tank's
water level.
2.Second Type: Designed to regulate the water
level within the tank where the valve is
installed. These valves enable the adjustment
of the outflow or can completely stop the flow if
necessary.
Telescopic valves are made from ST-37 and
stainless steel (SS) and come in sizes ranging from
3 to 10 inches, with custom sizes available upon
request. They can be controlled manually, or with
electric and pneumatic actuators, and are
manufactured to order.
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Information needed to design a telescopic valve

* Elevation of the tank bottom O S pli)) Compe g1y @
* Elevation of the high water level (HIGH WATER LEVEL) & UL pls)) Cosbpe ®
» Elevation of the low water level (LOW WATER LEVEL) o b gl Sy @
» Flange height o glay) o
e Bottom thickness S alis
* Nominal size of the riser/base pipe abfyzly dy el o3ll @
» Material requirements / Pipe material dy gwar [ Sl e
¢ Space constraints b sl Cusgdoe @

Advantages of Telescopic Valve u,)g-«h' ;::5* €3 lf.‘ ¥

1. Ability to control liquid level o J 28 ol .1
2.Used for containing surface water v sls O Hlge jelite 4 anlaali2
3.Circular body and filler, highly functional {,_C b s 6, Jlas oS 5 5 (gl o pls @ W3

and requiring minimal maintenance 'l )',_gé_{; ) el &
4.Can be manufactured in various materials s gla i L g LB L4
5.Designed for vertical installation on the aos ) b 635 1 Gogee Ml 3 s (61005

flange of the water discharge pipe ulwad b “_._,'1'
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General Applications of Telescopic Valve

Suitable for handling clean or solids-laden
liquids. It is mainly used in the following cases:
1.Water treatment plants
2.Ponds
3.Hydroelectric power plants
Sizes:
¢ From DN50 to DN1500 (larger sizes
available upon request)

4 oSl ol ol slpe 51 L L s Slale L L8 (6l 5
g5 o oealmal ) a5lee 53 sdas j4b

__JTLgl.h als et -

b domio - -

o G sl o8y -

s ol)

Syme 33 75 55 sl o)lul) DNy« G DNa- 5l -
(sl

s ) No 1. Niayesh Builiding. Niyaesh Ally. Moalem St. Rasht. Iran

|
L

@ 021-88391435 @ www.ttt-co.ir [é_} info@ttt-co.ir



PAGE 49

Sand Filter in Wastewater Treatment u,JU«'aB dRnd 33 ‘_,J Ad

The sand filter is the most effective system for
removing suspended solids from water and
wastewater. For advanced wastewater treatment
and post-treatment of wastewater, sand filters are
used to remove the remaining suspended particles
in the treated effluent and reduce TSS (Total
Suspended Solids) significantly. On the other hand,
in well water treatment and seawater treatment,
the sand filter is used as a primary wastewater
treatment method. Initially, well water or seawater
enters the sand filter to remove suspended
particles, sand, and other particulates to prevent
damage to the filtration system membrane.

The mechanism for removing suspended solids
from the treated wastewater stream is such that the
treated effluent passes through a layer containing
silica, anthracite, garnet, and activated carbon by
pressure from a pump. This filter bed, which
contains three layers, removes the suspended
materials present in the treated wastewater. The
resulting liquid waste is free of any suspended
materials.
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sand Filter in Wastewater Treatment <Usb 4z j5 24 gl

The components of the sand filter include the sand
filter body, silica, anthracite, garnet, sand filter
pipes for normal operation, as well as backwash
sand filter, nozzle plate, pure water outlet nozzles,
media discharge flange. The sand filter nozzles can
be replaced if necessary, and the logs can be lifted
to allow the sand filter or carbon filter components

to move and function properly.
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Types of Sand Filters Based on Performance

A very important factor in the design of sand filters
is the force that causes water to pass through the
nozzle. Based on this and considering the amount
of pressure applied to the water to pass through the
filter, sand filters can be divided into several
general categories, which are:

e Slow Sand Filter This type of sand filter is
common in nature and operates without any
pressure force. Water passes through the sand
bed at a completely natural and slow pace, in
an area of one square meter, ultimately
producing 3 cubic meters of filtered water per
day. Due to the very low speed of this group of
water treatment methods, they are mostly used
in industrial and domestic environments where
the need for treated water is low. For example,
in rural water network treatment plants, a sand
filter can be a suitable and cost-effective option.

Rapid Sand Gravity Filter This group of sand filters
is very similar to the slow type, with the only
difference being the area of the sand bed through
which the water passes. To allow water to pass
through with higher pressure and speed, the bed
covered with sand and silica is considered to be
small, about 40 to 100 square meters. In the slow
sand filter type, the area of the sand bed is about
300 to 800 square meters. The advantage of this
method is the higher speed of filtration compared
to the slow type. However, it should be noted that
since water passes through a smaller bed of sand
and gravel, the speed of the sand bed becoming
dirty increases, and as a result, it requires more
frequent washing than the slow type.
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Types of Sand Filters Based on Performance

e Rapid Sand Pressure Filter The rapid sand
pressure filter is one of the most commonly used
types of sand filters, especially in industrial and
even domestic environments that require a higher
speed for water purification. The pressure exerted
by the pump causes the water to pass through the
sand bed and nozzles at an increased speed,
resulting in a much greater output of purified
water in a shorter amount of time compared to
the previous two methods. One of the most
common types of pressure sand filters is the pool
filter, which is widely used in both private and
public swimming pools.

e Types of Industrial Sand Filters Based on
Material

The body of industrial sand filters and pool sand
filters is made of various materials, and accordingly,
their strength to withstand pressure and corrosion
will differ. In general, industrial sand filters can be
categorized into the following groups based on the
material of their body:

1.Metal Sand Filter Among the most durable sand
filters are those made from steel, galvanized, and
other metal materials. These filters have a very
high tolerance for pressure and heat and are often
used in industrial environments. Despite their
high resistance to environmental conditions,
temperature, and pressure, they cannot maintain
ideal durability when in contact with corrosive
substances. Moreover, they are quite heavy, which
is why they are more commonly used in large
urban water treatment plants and industrial
settings.

2.Fiberglass Sand Filter Due to the weaknesses of
sand filters in contact with corrosive and acidic
materials, fiberglass is also used in the
construction of sand filters. These materials
increase the sand filter's resistance to corrosion
and rust, and also have a lighter weight. However,
it is necessary to be aware of the disadvantages of
fiberglass sand filters when purchasing them.
This type of sand filter has a low tolerance for
impact, pressure, and heat, and they are not
repairable.
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Comparison of Metal and Fiberglass Sand Filters

Metal and fiberglass sand filters are the most widely
used in the industry and differ in terms of lifespan,
durability, factors.
the

differences between them before purchasing. The most

and resistance, among other

Therefore, we suggest paying attention to
important differences between these two types of sand
filters can be summarized as follows:

s Since the piping and nozzles in these two types of
sand filters are different, their filtration power also
differs. Generally, metal sand filters have a higher
filtration power compared to fiberglass ones.

* In terms of water output, metal sand filters are at a
higher level compared to fiberglass.

* The body resistance of fiberglass sand filters is less
than that of metal ones. For this reason, metal sand
filters are more commonly used in environments
with high temperatures.

* The metal material used in the body of metal sand
filters has a higher pressure tolerance compared to
FRP sand filters.

« Fiberglass is more resistant to corrosion and decay
compared to iron and other metal materials.

Therefore, FRP sand filters have a longer lifespan
and are less prone to decay.
o Unlike metal sand filters, FRP sand filters are not

repairable.

Advantages:

simple management, small space requirement,
low cost for construction and maintenance,
removal of effective materials and long service
life.

Disadvantages:

It is not very effective against viruses, the filters
get blocked after a while, very fine dust does not
get lost in these filters, the weight and height of
metal filters makes it difficult to transport and
install them.
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Types of Sand Filters Based on Installation Method

1.In addition to the classification based on
the operation of sand filters, these products
also differ in terms of shape and overall
structure. On this basis, we can refer to the
following two widely used groups:

* Vertical Sand Filter In environments
where there is a shortage of space for
installing various equipment, vertical sand
filters are used. These devices have a
cylindrical tank and are installed vertically.
Depending on the desired capacity and the
water flow rate, the height of the tank
varies, and in general, this type is more
compact compared to horizontal filters.

* Horizontal Sand Filter Another type of
these devices, which is installed
horizontally on the surface, is called a
horizontal sand filter, and its most
important feature is that it occupies a lot of
space. Horizontal sand filters are used in
environments where there is a limitation in
ceiling height but sufficient space on the
floor for filter installation.

Raw water chamber

Raw water pipe

PAC injection valve

Hypochlorite injection valve

Raw water flow control valve
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Raw water flowmeter

Raw water pressure gauge
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Cleaning switch valve

Filtered water pipe

Water
collection slate

Water collection plate

r A Disposed water valv
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Filtered water valve

¢ Post-cleanng dramn water |

Sand Filter Under Pressure
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Classliier

Classifier

A grit classifier or particle catcher is one of the most
important and at the same time simplest devices for
removing solid materials and fine particles in water.
This device is used in various industries and can be one
of the best options for particle catching basins and the
treatment of drinking water and wastewater. One of the
main reasons for using a wastewater treatment classifier
is to prevent damage to pumps and other components in
treatment devices. That is why classifiers are often used
in the pre-treatment stage of wastewater.

How a Classifier Works

In the structure designed for a classifier, several main

components are used, which are:

* The body of the classifier is made of carbon steel and is
completely insulated against moisture, temperature, and
impact.

e A spiral conveyor belt to create centrifugal force.

= Electrogearboxes.

In general, the operation of a classifier device includes the

following steps:

e Water enters the body of the device through the inlet.

e The flow of the spiral conveyor belt inside the body of the
device causes the belt to move and creates centrifugal
force.

* Fine particles and sand grains are separated from the
water due to the rotational movement of the conveyor belt
and move towards the device's outlet and exit from it.

*  Water without sand, gravel, and organic particulate matter
is prepared for use in the intended environments.
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Applications of a Grit Classifier
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The presence of solid materials and fine particles like
sand and gravel in water is one of the biggest
limitations in various industrial equipment, causing
serious damage to their parts. For this reason, the
removal of particles and sand is carried out by various
methods such as classifiers. The applications of a grit
classifier device can include the following options:
¢ Removal of sand and gravel in drinking water
treatment.
¢ Removal of fine particles in water in the pre-
treatment stage of wastewater to prevent damage
to pumps and other components.
¢ Prevention of mineral deposits and pipe clogging.
¢ Increasing the efficiency of clarifiers and aeration
equipment.

Advantages and disadvantages of classifier
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The advantages of a classifier device are
numerous, contributing to its widespread use in
improving water quality. These advantages include:
* High resistance to temperature, humidity, and
impact due to the use of carbon steel in the
construction of device parts.
¢ Ease of operation and use without the need for
prior experience.
* Reduced energy consumption.
¢ Low cost of installation, maintenance, and
repair.
® Design and production flexibility, allowing
classifiers to be made in various sizes and

capacities.
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The components and parts of classifiers include

Air lift pumps, which are used to receive
wastewater flows containing gravel.

The body of the device is made from stainless
steel 304 or 316, which is sturdy, compact, and
fully enclosed to minimize maintenance and
simplify installation.

The hopper of the device (angled particle
catcher tank).

Spiral conveyor belts, which act as centrifugal
force generators.

Shafts, which have a rotational function. Some
conveyor belt models do not require a shaft.
Overflows and inlet valves.

Screw conveyors.

ELECTRO GEARBOX.

When selecting the size of a classifier:

The diameter of the classifier can vary from 12
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to 24 inches. However, experience has shown
that a 12-inch diameter is the most in-demand

size.
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