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Welcome to the fourth lecture of week 2 of mechanical operations course and this lecture

consists of, and this lecture includes the industrial screening equipment.
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Industrial screening equipment

Screens are classified on the basis of size of materials to be handled as
coarse, intermediate and fine screens and on the basis of their method of
support as stationary and moving screens.

So screens are classified on the basis of size of materials to be handled as coarse, intermediate

and fine screening and on the basis of their method of support as stationary and moving screen.
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Industrial screening equipment

Screens are classified on the basis of size of materials to be handled as
coarse, intermediate and fine screens and on the basis of their method of
support as stationary and moving screens.

Stationary screens can be used for both coarse and fine screening, but
mostly for coarse screening as coarse particles drop easily. Moving screens,
mainly used for fine screening, are agitated either mechanically or
electrically to give linear, circular, revolving or vibrating motions to the
screens. All these screens can be operated either horizontally or at an angle.

So here you see we have classified in terms of size of material it handles as well as its operation
whether it is operated at stationary position or in moving position.
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Industrial screening equipment

Screens are classified on the basis of size of materials to be handled as
coarse, intermediate and fine screens and on the basis of their method of
support as stationary and moving screens.

Stationary screens can be used for both coarse and fine screening, but
mostly for coarse screening as coarse particles drop easily. Moving screens,
mainly used for fine screening, are agitated either mechanically or
electrically to give linear, circular, revolving or vibrating motions to the
screens. All these screens can be operated either horizontally or at an angle.

Stationary screens can be used for both coarse and fine screening, but mostly for coarse
screening as coarse particles drop easily. Moving screens mainly used for fine screening are
agitated either mechanically or electrically to give linear, circular, revolving or vibrating motions
to the screens. All these screens can be operated either horizontally or at an angle. So there are a

number of types of mechanical screening equipment that cause segregation.
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Industrial screening equipment

There are a number of types of mechanical screening equipment that
cause segregation. These types are based on the motion of the
machine through its motor drive.

These types are based on motion of the machine through its motor drive, there are number of

screens which are shown as.
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Industrial screening equipment

There are a number of types of mechanical screening equipment that
cause segregation. These types are based on the motion of the
machine through its motor drive.

Grizzlies
Vibrating screens
Gyratory screens
Trommels

Banana screens

First is grizzlies, second is vibrating screens, third is gyratory screens, trommels and finally we
have banana screens. So we will discuss these screens one by one. First of all we will focus on
grizzlies. So grizzlies are most rough type of industrial screens. The material consists of large
percent of coarse particle is separated using grizzly screen; these are usually used for screening

large size of rocks of 20 to 300 mm and above.
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Grizzlies are most rugged types of industrial screens. The |
material consists of large % of coarse particles is separated

using grizely screen. These are usually used for screening
|arge sizes of rocks of 20-300 mm and above.

They consist of a set of parallel
hars usually made of steel and of
trapezoidal in cross-section with "=

wider cross section placed Ve
upwards to prevent clogging of °
material between the bars, The . X

hars are set with a slope of 20-50" Undorsirn
with the horizontal, depending on e
the nature of material to be

treated,
————————————————————————d

So if you see this is the view of grizzly, they consist of set of parallel bar usually made of steel
and of trapezoidal in cross-section where wider section is placed at the top and smaller section
between two bar will available at the bottom. The bar are set with the slope of 20 to 50 degree
with the horizontal depending on the nature of material to be treated. So if you see this figure
here I am having feed at one end and these bar are continuously move backward and forward due

to that movement the material pass through it.

And in some other grizzly these bar are in standing position and material is continuously falling
in this and gets separated. Over size is collected or over size will remain at the top and smaller

under size particle will pass through the opening between bars.
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The material to be screened is introduced at the top of the slope. Large
chunks roll and slide to the lower end while smaller lumps having size
smaller than the bar openings fall through the bars and are collected
separately. The capacity of grizzly increases with angle but its efficiency
decreases.

So if you see the grizzly the material to be screened is introduced at the top of the slope large
chunks rolls and slide to lower end, so large or coarser particle will slide over here and they fall
from this side to the lower end, while smaller lumps having size is smaller than the bar opening
fall through the bars and are collected separately. The capacity of grizzly increases with angle

but its efficiency decreases.

So the largest application of grizzly is in the separation of under size from a feed to primary
crusher. So when we have to use the feed for primary crusher we can place the grizzly above to
it. So after continuous separation of material, the feed can be entered into the primary crusher

through grizzly.
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Grizzlies
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So here | have shows the photographic view of this, so you can see this is the grizzly where feed
is continuously falling to this and here we have the gap, so above we have larger area of
trapezoid and bottom we have the smaller section of trapezoid. So material which is falling into
this, if it is coarser than this opening it will remain over it and material which is finer then the

opening will be passed through these open section.

So here again | am having one photographic view of this for detail you can study these websites

about these equipment.
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Grizzlies

Grizzlies can be stationary or moving types.
Stationary grizzlies are the simplest, requiring
no external power supply and needs little
maintenance. The  disadvantages are
inefficiency, blinding, difficult to change the
opening between bars, separation is not
effective and in case of coal screening,
breakage of oversize particles.

The moving grizzlies are mainly used to
increase capacity and to reduce headroom.

So grizzlies can be stationary or moving types, stationary grizzlies are simplest requiring no
external power supply and needs little maintenance. So if you see this figure, here in this figure
the material is falling on the grizzly and the coarser material is collected at the lower end of the
grizzly and fine is collected at the bottom. So if I consider this particular grizzly it is nothing but
the stationary so there is no power consumption in this type of grizzlies. However it has some
disadvantages which are inefficiency, blinding, difficulty to change the opening between bar
because they are fixed, separation is not effective and in case of coal screening breakage of

oversize particles may occur.
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Grizzlies can be stationary or moving types.
Stationary grizzlies are the simplest, requiring
no external power supply and needs little
maintenance, The disadvantages are
inefficiency, blinding, difficult to change the
opening between bars, separation is not
effective and in case of coal screening,
breakage of oversize particles.

The moving grizzlies are mainly used to
increase capacity and to reduce headroom.

http://www.rocktough.com/

On the other hand the moving Grizzlies are mainly used to increase capacity and to reduce

headroom.
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Grizzlies can be stationary or moving types.
Stationary grizzlies are the simplest, requiring
no external power supply and needs little
maintenance, The disadvantages are
inefficiency, blinding, difficult to change the
opening between bars, separation is not
effective and in case of coal screening,
breakage of oversize particles.

The moving grizzlies are mainly used to
increase capacity and to reduce headroom.

http:f/www.rocktough.com/

So here you see this is the stationary grizzlies and if we operate this with the motor it means it
continuously in a moving position, moving position it means what? These bar will move
backward and forward and using this action the material will pass through the screen. So it has
lesser headroom, we also call this as dead zones. And next we have the vibrating screen, you can

see these screen in this photograph.
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Vibrating screens are one Of the most Vibrating Screens
popular ones used in chemical industry. -

They can handle large tonnages of
material, possess high efficiency, B
provide good accuracy of sizing, require
less maintenance per ton of material
handled and also provide a saving in
welight and installation space. They can
handle a wide variety of materials
starting from 480 mesh to 4 mesh,

it/ Swww pctidepanednpequipment com/sae- 3843400 single-deck vibrating screen
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For detail you can go through this website, so here in this screen material is available over here
and due to the vibration motion the screening takes place and how the vibration takes place,
using these motor. So vibrating screens are one of the most popular ones used in chemical
industry, they can handle large tonnages of material, possess high efficiency, provide good
accuracy of sizing, require less maintenance per ton of material handled and also provide a

saving in weight and installation space, they can handle a wide variety of materials.
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Vibrating screens are one of the most Vibrating SCreens
popular ones used in chemical industry.

They can handle large tonnages of
material, possess high efficiency,
provide good accuracy of sizing, require
less maintenance per ton of material
handled and also provide a saving in
weight and installation space. They can
handle a wide variety of materials
starting from 480 mesh to 4 mesh,
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Starting from 480 mesh to 4 mesh so these are mostly used in chemical processes, chemical
industry. Generally vibrating screens consist of a plain screening surface which is made to

vibrate rapidly by some mechanism. So here we have this screen which continuously vibrates.
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Vibrating screens are one of the most Vibrating screens
popular ones used in chemical industry.

They can handle large tonnages of
material, possess high efficiency,
provide good accuracy of sizing, require
less maintenance per ton of material
handled and also provide a saving in
weight and installation space. They can
handle a wide variety of materials
starting from 480 mesh to 4 mesh,
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So the screening surface are set to multi-deck fashion, for example if | show this screen.
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Vibrating screens are one of the mast Vibrating SCreens
popular ones used in chemical industry.

They can handle large tonnages of
material, possess high efficiency,
provide good accuracy of sizing, require
less maintenance per ton of material
handled and also provide a saving in
weight and installation space. They can
handle a wide variety of materials
starting from 480 mesh to 4 mesh,

Generally, vibrating screens consist of a
plane screening surface which is made to
vibrate rapidly by some mechanism,

nitp:/ Swww pchdepanednpequioment. com/sae- 3843400 single-deck-ibrating «creen

machine ht=d

It has only single screen, single set where the material can pass or material can retain.



(Refer Slide Time: 08:28)

The screening surfaces are set in a Vibrating screens
multi-deck fashion (single or up to four
decks) either horizontally or inclined.
Its steeper inclination results in
optimum separation of fine materials.

The material to be screened is introduced
at the top of the upper screen. The
particles retained by this screen are
recovered at the toe of the screen slope
and the particles passing through the
screen either fall on the lower screen for
further separation or are collected
separately at the bottom.

ntty:/fanzaniacrusherong/

If 1 consider the multi-deck it means 3, 4 screens of different sizes are placed one over another.
So we call it multi-deck screen which has single or upto four decks, either horizontally or
inclined its steeper inclination results in optimum separation of fine particle. So this is the
complete assembly of vibrating screen where | am having different sections of a screen and as far

as size is concerned it is very compact in comparison to grizzlies or screen of a similar type.

So material to be screen is introduced at the top of upper screen and here if | consider multi-deck
screen so you can understand at the top it has the coarsest or largest opening as we keep on
moving downward the opening will keep on decreasing. So material to be screened is introduced
at the top of the upper screen, the particles retain why this is screen are recovered at the toe of a
screen slope like here and the particles passing though the screen either fall on lower screen or

further separation or are collected separately at bottom.

So in this way material is handled, vibrating motion is generally produced by vibrating
mechanism either mechanically or electrically directly applied to the screening surface or to the

screen box.
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Vibrating screens

The vibrating motion is generally produced by a vibrating mechanism,
either mechanical or electrical, directly applied to the screening surface or
to the screen box. The frequency or speed of vibration varies from 15000
to 72000 per minute.

The frequency or speed of vibration varies from 15,000 to 72,000 per minute. So you can
imagine the vibration which is available in vibrating screen so obviously it will have more

possibility to pass the material from screen.
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Vibrating screens

The vibrating motion is generally produced by a vibrating mechanism,
either mechanical or electrical, directly applied to the screening surface or
to the screen box. The frequency or speed of vibration varies from 15000
to 72000 per minute.

The screen surface is inclined at an angle between 20-40° so that a very
slight impulse from the surface is sufficient to make the particles move
downward.

The screen surface is inclined at an angle between 20 to 40 degree so that a very slight impulse
from the surface is sufficient to make the particles move downward because it has vibration, and
along with this the inclination will place a role for material to pass from top to bottom of a
particular screen. As for as benefits of vibrating screens are concerned these are, it does not have

dead areas.
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Vibrating screens

Benefits

+ No dead areas

+ Smooth and quiet operation
+ Exact sizing

+ High output

+ Simple structure

+ Easy maintenance

+ Low energy consumption

+ Full-enclosed structure

+ High screening efficiency

+ Long life

It has a smooth and quiet operation, exact sizing, high output, simple structure, easy
maintenance, low energy consumption, full enclosed structure, high screening efficiency and
long life. These are some of the benefits of vibrating screen, due to this the utility of such type of

screen is maximum in chemical industries.
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Gyratory screens

Gyratory screens are box-like machines
either square or round with series of decks,
each with its own screen and with its own
discharge spout, Depending upon the end
product, up to four decks can be used to
obtain the desired degree of fineness.

et S wwwstartaca, co.invibratory-scree s Mml

And third we have the gyratory screen, gyratory screens are box like machine like here if we see
this is nothing but a photographic view of gyratory screen, in detail you can study this you can
go through this link. So gyratory screens are box like machines either square or round with series
of decks. So here you see we are having series of decks and each deck is having its individual
screen surface as well as the outlet. So these gyrator screens consists of series of deck either with
its own screen or with its own discharge spout. Depending upon the end product up to four decks

can be used to obtain the desire degree of fineness.
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- Gyratory screens

Gyratory screens are box-like machines
either square or round with series of decks,
each with its own screen and with its own
discharge spout. Depending upon the end
product, up to four decks can be used to
obtain the desired degree of fineness,

The screen  separator  designed
specifically for high capacity separation
by size of dry materials, and for wet
separations when oversize materials
constitute a large % of the feed.

Mot S oW st taca, co.infvibratory-scrae e Mm|

So these are the gyratory screen, the screen separator design specifically for high capacity
separation by size of dry material and for wet separation when oversize material constitute a
large percent of feed, so those can be used in gyratory screens. These decks which are available
in gyratory screen it will have the gyratory motion and the motion is up to 1450 cycles per

minute.
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- Gyratory screens

These decks are given gyratory
motions of wup to 1450
cyclesimin.

Generally, the gyratory motion
is gentler and is ideal for more
fragile products, Applications
of these are in food, chemical,
minerals, pharmaceuticals, etc,
industries.

So here the cut view of the screen is shown where we have the largest feed from the top and due
to this gyratory motion, | hope you understand what is gyratory motion, it is the circular one
plane, so gyratory motion takes place and due to this we have a smaller particle will keep on
falling and the coarsest particle will be available at the top and from the discharge spout the
particle can be collected. So as for as gyration is concerned it has 1450 cycles per minute.
Generally gyratory motions is gentler and is ideal for more fragile products. Application of these

are in food, chemical, mineral, pharmaceutical industries.
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Trommels are revolving screens usually cylindrical or conical in
shape, open at both ends and are normally inclined at 5-10
with the horizontal. They are rotated about their axis at
around 15-20 rpm.

man-model-415-atationary-

And now we have the trommels, what are the trommels? Trommels are revolving screens usually

cylindrical or conical in shape open at both ends and are normally inclined.
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Trommels are revolving screens usually cylindrical or conical in
shape, open at both ends and are normally inclined at 5-10
with the horizontal. They are rotated about their axis at
around 15-20 rpm.

At 5 to 10 with the horizontal. Here 5 to 10 is basically the degree. At which inclination of
trommel is made with the horizontal, they are rotated about their axis at around 15 to 20 rpm. So

if you see the trommel this is.
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Trommels are revolving screens usually cylindrical or conical in
shape, open at both ends and are normally inclined at 5-10
with the horizontal, They are rotated about their axis at
around 15-20 rpm.

Trommels have relatively low capacity and
low efficiency. They are however quite
efficient for coarse  particles from 6-55
mm and screening can be carried out her
dry or wet,

ewquip.com/bleg/niew-arr tulfman-model-d15-atationary-

creen-and tutfman-model rommel screen/

Nothing but a cylindrical type of machine and as far as its surface is concerned it has a particular
screen opening, so feed which we have to separate is falling, is fed into this trommel and this
starts rotating and due to this rotation the screening takes place so finer particle will pass through
the screen and coarser particle will stay inside the cylinder only. So trommels are relatively low
capacity and low efficiency machine, they are however quite efficient for coarse particles from 6

to 55 mm.
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Trommels are revolving screens usually cylindrical or conical in
shape, open at both ends and are normally inclined at 5-10
with the horizontal. They are rotated about their axis at
around 15-20 rpm.

Trommels have relatively low capacity and
low efficiency. They are however quite
efficient for coarse  particles from 6-55
mm and screening can be carried out her
dry or wet,

rquip.cam/bley tuffman-model-415atationary-

creen-and tutfma rommel screen/

And screening can be carried out dry or wet. So if you considered the trommel these are nothing

but a simple cylinder having surface in terms of screen.
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Factors affecting the operation of trommels m

Length and diameter of screen

Speed

Slope of screen
Screen opening
Feed rate

% of oversize in feed

So here if you see this photograph here we have this feed inside this and due to continuous
rotation the screening takes place and in detail about this you can go through this link. Now |
will discuss the factors which are affecting the operation of trommels and these are.
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Factors affecting the operation of trommels m

Length and diameter of screen

Speed

Slope of screen
Screen opening
Feed rate

% of oversize in feed

Length and diameter of a screen, speed of rotation, slope of a screen, screen opening, feed rate,
percent of oversize in feed and percent of moisture in feed. So all these factors are affecting the
performance of trommels.
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— Compound Trommels

Compound trommels can be constructed using a number of screen of
gradually increasing aperture size along the length of the cylinder, the feed
being introduced at the finest screen. Thus, a number of products of
different sizes can be collected from a single trommel. However, it will be
more efficient to use a number of simple trommels in series, with the
undersize from one trommel passing to the next.

Now as far as trommels are concerned these are usually of two types, first is compound
trommels, the compound trommels can be constructed using a number of screen of gradually
increasing aperture size along the length of the cylinder. So if you see this image this is the
compound trommel where screen of different sizes are placed in series. So here if you see from
finest to coarsest the screens are arranged and if we put the material we put the material at this
end where | am having the finest opening, that is obviously opposite to whatever we feed the

material either in vibrating screen or in gyratory screen.

Here we put the material at finest size because when it will enter into the finest zone the coarsest
particle will retain on the screen to be separated in the subsequent section and the finest particle

will pass in first section only.
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Compound Trommels

Compound trommels can be constructed using a number of screen of
gradually increasing aperture size along the length of the cylinder, the feed
being introduced at the finest screen. Thus, a number of products of
different sizes can be collected from a single trommel. However, it will be
more efficient to use a number of simple trommels in series, with the
undersize from one trommel passing to the next.

Therefore, such type of screen consist of different aperture sizes which are placed in increasing
order along the length of the cylinder and feed is introduced at the finest screen. Thus a number
of products of different sizes can be collected from a single trommel, however it will be more
efficient to use a number of simple trommels in series with undersize from one trommel passing
to the next, so this is the structure and working of a compound trommel. Another trommel we are

having is the concentric trommel, about this you can read, you can go through this link.
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Concentric Trommels

In concentric trommels a number
of trommels are mounted one
inside the other on a common
! shaft. The innermost screen will
 oncentratititatladA¥Baba. co be coarsest and the outermost

' / | the finest, the feed being
introduced Into the Innermost
screen, Provisions are also made
for removal of oversize from
each screening surface,

hetp:/fcancentrationtable,en.alibaba.com/ product/8 20767552
200851569 peld_trommul_drem_scrvbber_for_washing ht=

And if you see this is basically the concentric trommel in which all cylinder of different diameter
are placed at one shaft.
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Concentric Trommels

In concentric trommels a number
of trommels are mounted one
inside the other on a common
shaft. The innermost screen will
be coarsest and the outermost
the finest, the feed being
introduced into the Innermost
screen. Provisions are also made
for removal of oversize from
each screening surface.
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So in concentric trommels a number of trommels are mounted one inside the other on a common
shaft, the innermost screen will be coarsest and the outermost would be the finest and feed is
being introduced into the innermost screen. Provisions are also made for removal of oversize

from each screen surface so it is different than the compound screen.
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Concentric Trommels

In concentric trommels a number
of trommels are mounted one
inside the other on a common
shaft. The innermost screen will
be coarsest and the outermost
the finest, the feed being
introduced into the Innermost
screen. Provisions are also made
for removal of oversize from
each screening surface.
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In compound trommel different screens are arranged in a series however in concentric trommels

screens are arranged in parallel to one another and if you see this is the.
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Portable Trommel Screens

.
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Portable trommel screen, the link is available over here for detailed study of this particular
screen, so if you see this here we have the feeder in which continuously feed is entering into this
and then after this it will enter into this trommel, the continuous rotation of trommels takes place
and due to this finer particle is collected and due to this belt conveyer the finer particle are
collected at one side and the oversize is collected to another side due to the belt conveyer, so it is

portable screen.

Which can be taken to any place where the such type of screen is required, and finally we have

the banana screen.
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Banana screen

Banana screens are used in many mining industries
like diamond, coal, copper and platinum.

It is fairly new screen
with multi-slope
concept. It is capable of
achieving higher
throughput per screen
W area. The slope angle
progressively decreases
¥ towards the discharge
W end. For a double deck
two different

The banana screens are used in many mining industries like diamond, coal, copper and platinum.
If you see their structure it looks like banana, here the angle of inclination is continuously

changing so it is fairly new screen with multi slope concept.
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Banana screens are used in many mining industries Banana sCreen

like diamond, coal, copper and platinum.

It is fairly new screen
with multi-slope
concept. It is capable of
achieving higher
throughput per screen
W area. The slope angle
progressively decreases
¥ towards the discharge
BN end. For a double deck
two different

It is capable of achieving higher throughput per screen area, the slope angle progressively
decreases towards the discharge end. For a doubled deck screen two different slope of 25 degree
and 15 degree are used so when we consider the top section it has more slope then the material
keeps on moving towards downward the slope will keep on decreasing so if we consider the

banana screen it has basically.
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Banana screen

Stage 1: High velocity

The feed section (highly inclined) of a banana

screen causes high velocity material flow

which serves to quickly remove fine material,

Stage 2: Medium velocity

’ Midway along a banana screen, the resultant
bbp - thinner bed stratifies quickly, The remalning

Stage | Stage ) st fine material is screened out effectively,
PLAE B yar r.s

Stage 3: Low velocity discharge
The lower screen slope slows the material down, More efficient screening of
near size material occurs here,

Three stages, stage one where 24 to 45 degrees maintain, stage two where 8 to 24 degree is
maintain and stage three where 0 to 8 degree inclination is maintain. So what happens in stage
one, it gives the high velocity, the feed section highly inclined of the banana screen causes high
velocity material flow which serves to quickly remove fine material. Stage two has medium
velocity so mid way along a banana screen the resultant thinner bed stratifies quickly the

remaining fine material is screened out effectively.

And in third stage it has lower velocity discharge, the lower screen slope slows the material
down more efficient screening of near size particles occurs here, so here due to this change in
inclination these are used in industry significantly in the present days so here the photographic

view of this is shown.
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Banana screen
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This is the slightly side view of this and this is the front view so if you see this particular section
it is almost with the 0 inclination, in detail you can go through this link, so here in this particular

lecture we have discussed five different screens, the comparative analysis comparative study of
this is shown in the slide.
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Operating conditions of different screens

Screen Particle size Efficiency  Capacity
iLGrizzlies l 20mm = 300mm Low Very high
| Vibrating screens | 480 mesh -4 mesh | High High
!r Gyratory [ 6mm - 40 mesh Very high | Low
| Trommels Brmm - 55 mm Average | low
‘Bananascreen | =100 mm High High

Where for grizzles we can handle particle size from 20 to 300 mm its efficiency is low but
capacity is very high. For vibrating screen particle size moves from 480 mesh to 4 mesh
efficiency high, capacity is also high. Gyratory screen it handles particle size from 6mm to 40
mesh efficiency very high but capacity is low. Trommels it handles particle from 6mm to 55 mm,
efficiency average, capacity low, and banana screen it gives the size of equivalent to 100mm

efficiency high and capacity is high.

So whatever size of material, size of particle you want accordingly we can choose the suitable
screen for that purpose, so now | am having the summary of this lecture. In this particular lecture

industrial screening equipment were discussed.
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L
Summary of the Lecture

v Industrial screening equipment were discussed along with
their working principles.

v Grizzlies, vibrating screen, gyratory screen, trommels and
banana screens were considered.

v' A comparative table to select proper screening equipment
for desired product size was discussed,

Along with their working principles, grizzles, vibrating screens, gyratory screens, trommels and
banana screens were considered and finally a comparative table to select proper screening

equipment for desired product size was discussed.
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And these are the references, you can go through these references for detailing of these

equipment and that is all for this lecture, thank you.
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