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Welcome to the third lecture of week 4 which is on particle dynamics and here we will discuss
some of the work example on particle dynamics. So the topic of this lecture is particle dynamics,

examples. Let us consider the first example on particle dynamics.
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Example-1
A spherical particle of 50 jim size with density 2600 kg/m? is falling in still water.

Compute the terminal settling velocity,

It says a spherical particle of 50 micrometer size with density 2600kg/m? is falling in still water,

what we have to compute is terminal settling velocity of particle. So you see to solve this, to



calculate terminal settling velocity we should know what is the region in which particle is falling,
whether it is laminar region or turbulent region. So when you see the language of this question it

will speak about the region on its own, how?

Here you see the particle diameter is 50 micrometer, so that is very less. So when we consider
very small particle it is usually falling in laminar zone, if you remember the Stokes’ law
application there we have discussed the small fine particle and micro organism, all these will
follow the Stokes’ law, it means they fall in laminar zone.
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A spherical particle of 50 jim size with density 2600 kg/m? Is falling in still water.

Compute the terminal settling velocity,

As water is still and particle diameter is very small, it will be considered in laminar
region and thus, Stokes' law will be applicable.

i gdf,(p, p/) Forw.ater: -
‘ 184 Density = 1000 kg/m?, Viscosity = 1cP = 10° kg/m s
For solid:

Density = 2600 kg/m?, Diameter = 50 pm = 50x10* m

So as water is still and particle diameter is very small it will be considered in laminar region and
therefore Stokes’ law will be applicable. This is the expression of Stokes’ law, that is gd® o(Pp —
pr)/18 y, this is the Stokes’ law and fluid which we have is the water, so for water density we
have taken as 1000kg/m? and viscosity we have taken as 1cP which is 10°kg/MALE_2>>>' and
the parameters used for solid density is 2600 that is given in the problem and diameter is 50

micrometer which is 50 x 10°m.



So all parameters are known to us so we can calculate the terminal settling velocity directly by

following the Stokes’ law, so considering these value.
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A spherical particle of 50 jim size with density 2600 kg/m? is falling in still water,

Compute the terminal settling velocity.
Solution

As water is still and particle diameter is very small, it will be considered in laminar
region and thus, Stokes' law will be applicable.

2 .
o gd,(p, p,) Forw.ater o
f 184 Density = 1000 kg/m?, Viscosity = 1cP = 10% kg/m s
For solid:
Density = 2600 kg/m’, Diameter = 50 pm = 50x10* m

Considering these values!

V,=0.00218 m/s

V: value we can obtain which is having a value 0.00218 m/s, so if you see this problem how we
can find the region of flow.
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A spherical particle of 50 jtm size with density 2600 kg/m? is falling in still water,

Compute the terminal settling velocity.
Solution

As water is still and particle diameter is very small, it will be considered in laminar
region and thus, Stokes' law will be applicable.

0 ¢ df, (ﬂ, p/) For w.ater: .
fhie 184 Density = 1000 kg/m?, Viscosity = 1cP = 10° kg/m s
For solid:

Density = 2600 kg/m’, Diameter = 50 pm = 50x10* m

Considering these values:

V, = 0.00218 m/s

That is purely based on particle diameter and therefore we have used Stokes’ law here.
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Partide of square shape having 2.3mm side and 1mm thickness are falling In oil,
Compute terminal settling velocity of particle.

Given:

Density of particle = 3500 kg/m’,

Density of oil = 850 kg/m?,

Viscosity of oll = 0,13 Poise = 0,013 kg/m $

In example two what happens, the particle of square shape having 2.3mm side and 1mm
thickness are falling in oil, we have to calculate the terminal settling velocity of particle, so here
you see the particle is not a spherical, non-spherical particle is considered over here and the

liquid is not water but it is oil.

So what is the purpose to take this example is when the particle is non uniform which, so when
particle is not non-uniform, non spherical how the terminal settling velocity will be commuted
and this can be applicable to the real situation also because in real situation most of the particles

are non-spherical. So this example will be helpful in that condition.
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Particle of square shape having 2.3mm side and 1Imm thickness are falling in oil,
Compute terminal settling velocity of particle.

Given:

Density of particle = 3500 kg/m",

Density of oil = 850 kg/m?,

Viscosity of oil = 0.13 Poise = 0,013 kg/m §

And the given parameters are density of the particle that is 3500kg/m?®, density of oil 850kg/m®

and viscosity of oil is 0.013 kg/m?. So let us start the solution of it.
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Particle of square shape having 2.3mm side and 1mm thickness are falling in oll.
Compute terminal settling velocity of particle.

Given:
Density of particle = 3500 kg/m', "

Density of oil = 850 kg/m’, 23
Viscosity of oll = 0,13 Poise = 0,013 kg/m s m

To compute the settling velocity, one should know the region where particle is
falling. For this purpose Re should be computed which is a function of particle
terminal velocity. Therefore, a trial and error computationis required.

Now as far as particle is concerned that is, it is having side of 2.3 so that is the square particle
2.31 side another side is also 2.3 however thickness of the particle is Imm. So this particle
dynamics we have to calculate we have to find the terminal settling velocity of this particle, and
as far as solution is concerned to compute the settling velocity one should know the region where
particle is falling. If you remember the last example there we can aware about the region by

considering the particle size that was very small but here particle size is significant.

So how we can find the region in which particle is falling, until unless I will not aware about the
region in which particle is falling | cannot calculate, |1 cannot know the large number and

therefore | cannot calculate f p and further terminal settling velocity expression cannot be used.
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Particle of square shape having 2.3mm side and 1mm thickness are falling in oll.
Compute terminal settling velocity of particle.

Given:
Density of particle = 3500 kg/m',

Density of oil = 850 kg/m?’, 23
Viscosity of oll = 0,13 Poise = 0,013 kg/m s m

2.3

To compute the settling velocity, one should know the region where particle is
falling. For this purpose Re should be computed which is a function of particle
terminal velocity. Therefore, a trial and error computationis required.

So to know the region we should know the large number and for that we know that terminal

settling velocity so you see this is all trial and error based computation.
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Partide of square shape having 2.3mm side and 1mm thickness are falling In oil,
Compute terminal settling velocity of particle.
Given:

Density of particle = 3500 kg/m", p

Density of oil = 850 kg/m?, 73
Viscosity of oll = 0,13 Poise = 0,013 kg/m s m

To compute the settling velocity, one should know the region where particle is
falling. For this purpose Re should be computed which is a function of particle
terminal velocity, Therefore, a trial and error computationis required.

i

fo

{1
General relationshipof Viand f; ~ y = l;_x[u], ﬂ]

Py

And to carry out this generalized expression of terminal settling velocity and fp we have consider

which is shown over here.
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As particle is non-spherical d, should be considered instead of d, where d, is the
diameter of sphere having same volume as the particle,

V=

Volume of particle = 2.3x2.3x1 = 5.29 mm? = 5.29x10° m? ,

%5201 ‘J =0.002175 m £

(6)
dv= }—Y

Sphericity () = Surface area of spherical particle having same volume as the particle to
the surface area of the particle

Surface area of spherical particle = nd,? = 3.14159x0.002175x0.002175 = 1.486x10°5 m’
Surface area of square particle = 2.3x2.3x242.3x1x4 = 1.978x10" m?

Sphericity (1) = 1.486/1.978 = 0.7513 = 0.75

So what happens, this is the expression of V; as a function of fp_ now as particle is non spherical
that is square in shape so instead of dp we have consider dy that is the volume diameter of
particle which is defined as the sphere diameter, dy is basically the sphere diameter which is
having same volume as the particle so to calculate dy first of all we should know what is the

volume of particle.

So if you consider this particular particle which is the object of the present example, here we
have 2.3 and this side is also 2.3, so 2.3 x 2.3 x 1 would be the volume of particle which comes
out as 5.29mm° or 5.29 x 10° m* Once | am having the volume of particle | can calculate the
volumetric diameter and that would be equal to volume of particle into 6/ = and the complete
expression has the power 0.33. So solving this we can calculate dy as 0.002175m, so if you
remember the effect of shape particle shape on terminal settling velocity along with dp we also
know the sphericity of the particle.

So that we can use the given chart of fp and Reynolds number, so to calculate sphericity first of
all we will define it like surface area of a spherical particle having same volume as the particle to

surface area of particle, so surface of spherical particle, we already know the volumetric diameter



of particle so the surface area would = dy® S0 7 value is this and diameter we have already

calculated.

So surface area of spherical particle comes out as 1.486 x 107> Further we have to calculate
surface area of square particle, so you see here how | can calculate surface area of this particle, if
you see this is one phase and similar phase present opposite to this and here we have this another
phase which is have total four phases of this size, so surface area of this phase we can calculate
as 2.3 x 2.3 x 2 because 2 phases are available of this size. Further 2.3 x 1 x 4 because four
phases are available of this size where the areais 2.3 x 1,502.3x2.3x2+23x 1x4.

2 therefore we can calculate sphericity as

So total surface area of square particle is 1.978 x 10°,
surface area of spherical particle divided by surface area of square particles so it comes out as
0.75. Basically it is coming as 0.7513 and we have approximated it to 0.75, so now we know the
volumetric diameter of particle as well as the shpericity and this is the expression of terminal

settling velocity as a function of fp .
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So further we have rearranged the expression and write the whole equation of fp as a function of
V; therefore to calculate the velocity we should calculate the Reynolds number and as the
standard graph available to us is drawn between fp as well as Reynolds number so we will find
the expression of fp as a function of Reynolds number not as a function of terminal settling
velocity. So here you see Reynolds number of particle is dv Vi pr / us, SO here again we have
calculated, we have considered dy that is volumetric dia insisted of dp and from this expression

we can write the expression of V; like Reynolds number i, dv pr.
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Considering p,, py My & and d, as 3500 kg/m’, 850kg/m’, 0,013 kg/m s, 9.81 m/s’ and
0.002175m, A is 1794,068.

So this Vi expression we will put over here and final expression of fp we can get as a function of
Reynolds number and if you see the final expression we have fy equal to A/ Re? now what is A.
A is the constant where we have put all values which are constant like particle density, fluid
density, particle diameter, tha is volumetric dia and fluid viscosity, all these are constant so we

have represented all these value as single parameter and that is A.

Sofp= A Rep2 that is the expression we have got so considering value of known parameters that
is pp pr pr g and d, as 3500 kg/m®, 850 kg/m* 0.013 kg/ms and 9.81m/s” and 0.002175 m as
volumetric dia, so considering all these value we can calculate value of A which comes out as

1794.068, so this expression we have.
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Considering p, Py Wy & and d, as 3500 kg/m?, 850kg/m’, 0.013 kg/m 5, 9.81 m/s* and
0.002175m, A is 1794.068,

In (f,) = In (1794.068) - 2 In (Re,)
Re, =1, f, = 1794.068
f,=1, Re, =42.356

17194068

Already known as far as its value is concerned so now we have expression of fp as 1794.068/
Re?. If we take the log of this expression so | and fp that is natural log fo = In (1794.068 — 2In
(Re) number, so if you see here we have fp as well as Reynolds number based on logarithmic

form.
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Considering p, Py Wy & and d, as 3500 kg/m?, 850kg/m’, 0.013 kg/m 5, 9.81 m/s* and
0.002175m, A is 1794.068,

1794068 In(fy) = In (1794.068) - 2 In (Re,)

= Rel Re, =1, f, = 1794.068
f,=1, Re, =42.356

And for further calculation we have taken Reynolds number as 1.



(Refer Slide Time: 12: 43)

v ]t
LR I

< e

" T

Hy d,py

Re

A ) tlo,-p o d

fo=== Aisconstantas: A= ' /7

R A

Considering p, Py Wy & and d, as 3500 kg/m?, 850kg/m’, 0.013 kg/m 5, 9.81 m/s* and
0.002175m, A is 1794.068,

1794068 In {fy) = In (1794.068) - 2 In (Re, )

= Rel Re, =1, f, = 1794.068
f,=1, Re, =42.356

Because once | take the Reynolds number as 1 this complete expression would be equal to 0 so

when Reynolds number is one fp value.
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Considering p, Py Wy & and d, as 3500 kg/m?, 850kg/m’, 0.013 kg/m 5, 9.81 m/s* and
0.002175m, A is 1794.068,

In (f,) = In (1794.068) - 2 In (Re,)
Re, =1, f, = 1794.068
f,=1, Re, =42.356

17194068

Is 1794.068 and when we take fp as 1 then this expression would be 0 Reynolds number comes
out as 42.356. So these value will be used to calculate the Reynolds number of particle, so you

see here we have the value of Reynolds number.
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Re,=1,f,=1794.068
fo=1,Re, =42.356
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And fp corresponding to Reynolds number 1 value fp is coming as 1794.068 and fp = 1 the
corresponding value of Reynolds number is 42.356, so using these values we will calculate the
Reynolds number. How we will calculate this, we have already computed what is the sphericity
of the particle and it is coming out as 0.75. Now if you see all these plots here we have this is

0.125 and the third plot is of 0.6 and 4™ is 0.806 so between this we can have the value of 0.75,

now to point out that value.

First of all we have to point out these points, for example correspond to Reynolds number one
the value of fp is coming as 1794 which is this point and correspond to fp value 1 we have the

Reynolds number 42.35, so joining this two point we can basically find the governing equation

governing line in which Reynolds number.
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Is falling and if you see between 0.6 and 0.8 sphericity we can have the value of a sphericity as
0.75 so if you see between value 0.6 and 0.8 of ¥ we can have the value of ¥ = 0.75, and
whatever the plot of 0.75 cross this line that we can consider as the point of consideration. So
here you see this point we have considered as 0.75 because if we have the plot of 0.75 sphericity
it will fall the, it will intersect the red line at this point only so considering this point we can have

this drag coefficient.

As well as the value of Reynolds number, so following this point we can have Reynolds number
a 11 which we can see from this graph very easily so once | know the Reynolds number value we
can calculate the value of terminal settling velocity which comes out as 0.077m/s. So once | do
not know the region where particle is falling and when it is of non spherical shape by following
this method we can calculate the velocity of particle, so that is example two. Now we are

considering example 3, in this example we have to calculate.
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Calculate the terminal settling velocity of a steel ball, 3 mm diameter and of density
7870 kg/m? in an oil of density 850 kg/m? and viscosity 0.04 kg/m s.

Terminal settling velocity of a steel ball having 3mm diameter and density 7870kg/m?® which is
falling in oil of density 850kg/m?® and viscosity 0.04kg/ms. Now it’s solution we will start, if you

see this particle.
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Calculate the terminal settling velocity of a steel ball, 3 mm diameter and of density
7870 kg/m? in an oil of density 850 kg/m? and viscosity 0.04 kg/m s.

The region of flow is not known. As the particle is spherical, following expressions
can be used instead of a trial and error computation.

We are considering as steel ball so that can be considered as spherical particle, in this problem
also region in which particle is falling is not known however as particle is spherical in shape we
can use direct method using Galileo number instead of using trial and error method which we
have used in example 2. So in this problem we have to calculate another settling velocity so as
far as solution is concerned first of all we have to find the region in which particle is falling and

if you read the problem region is not defined over here.

And we also did not know the x what expression we have to use, and to know the expression first
of all we should know the region and to know the region we should know the Reynolds number
for that we need the terminal settling velocity so that is trial and error method, but in this
particular problem we are considering steel ball and this steel ball is, we can consider, we can
assume as spherical in nature so instead of using trial and error method we can use direct method

using Galileo number. Now as far as this approach is concerned here we have.
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Calculate the terminal settling velocity of a steel ball, 3 mm diameter and of density

7870 kg/m” In an oll of density 850 kg/m? and viscosity 0.04 kg/m s. m

The region of flow is not known. As the particle is spherical, following expressions
tan be used instead of a trial and error computation.
R 21 (ps = pipg

)
0p.2 _ 2~
—=Req = 4Ga = =

g, -

The expression Rq'/pu® Re’which is equal to 2/3 Galileo number, and as far as Galileo number
expression is concerned it is like this d*(ps —p)pg/p? so that is the Galileo number expression in

which all parameters are known to us.
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Calculate the terminal settling velocity of a steel ball, 3 mm diameter and of density
7870 kg/m’ In an oll of density 850 kg/m* and viscosity 0.04 kg/m s.

The region of flow is not known. As the particle is spherical, following expressions
tan be used instead of a trial and error computation.

R;. N o S
—=Req = 4Ga = 1
pug Ll

2, - pipg

So first of all we will calculate the Galileo number.
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Calculate the terminal settling velocity of a steel ball, 3 mm diameter and of density

7870 kg/m’ In an oll of density 850 kg/m’ and viscosity 0.04 kg/m s. m

The region of flow is not known. As the particle is spherical, following expressions
can be used instead of a trial and error computation.

O o
", Rep = tha = ———,———" Ga Is the Galileo number
g, 3p-
4 g (12 N0OVRI0BS0)RSAOR] . aon g
o N’
Ry
— Reyy =658.53

g,

o MG
"G ENMAZAION S|

For this example, so considering value of diameter as 0.003 density of particle 7870 and that is
of all 850 and considering viscosity of fluid 0.04 we can calculate Galileo number which comes
out as 987.9, so once | have the Galileo number I can find the value of this particular expression
that is equal to 2/3 into Galileo number, so 2/3x987.8 it gives the value 658.53. So this
expression value we already know so how we will compute the terminal settling velocity. First of

all we will use the graph for computation purpose, this is the expression which has value 658.53.
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And this is the graph, if you see this y axis is basically this particular parameter and x axis has
the Reynolds number value. So you see here 658.53 we have to draw and this will fall
somewhere here and when it cut this curve and corresponding value of Reynolds number we can
trace from the x axis. So when we do this Reynolds number that is Re’ comes as 25. Now for this
Reynolds number we can calculate terminal settling velocity of particle which is coming as 0.39

m/s.

So this is one way for computing the terminal settling velocity of particle, here we have used the

graph. Further the same computation.
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We can done using the table and if you remember the table has the value in terms of log. So first
of all we will calculate log of this value which is basically log of 658.53 and it is coming out as
2.8186, and the data is available in this table if you see this here we have the data of log
Ro'/puZ/Re' and here also we have the data in decimal form and all these data which are shown in

this table are basically the log of Reynolds number values.

So here we have to find the value of Reynolds number corresponding to 2.8186.
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So if you see here we have the value of 2 and 0.8 will lie over here so we will use this parameter.
Further it is 2.8186 so again we have to find the value correspond to 2.9, so 2 is here and 9 is
here so value is 1.419. So value of Reynolds number corresponding to 2.8186 will lie between
1.346 and 1.419 and how we can find this value, by interpolation so when we do the
interpolation then log Re’ we can find as 1.36 and corresponding Reynolds number value is
coming as 22.9 and therefore we can calculate velocity as 0.359.

So in this way we can calculate the velocity once, I do not know the region we can follow this
direct method but it specifically used for spherical particle. If we have to calculate the settling

velocity of non spherical particle without knowing the region we can follow example 2. Now we
have example 4, where.
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Example -4

Spherical particle of silica of 0.1mm diameter falls in water filled in a glass cylinder
of 40mm internal diameter. Estimate the terminal settling velocity of single partide
of silica, Also compute terminal settling velocity of silica particles when mass ratio
of water to silica is 5.

Given:

Density of particle = 2650 kg/m?,
Density of water = 1000 kg/m",
Viscosity of water = 0.001 kg/m s

e ; ; d.¥
Considering laminar region:  Re,<0.1  Re, - ’” <0l
rd: - f
Stokes'law: ¥, = £ "{”’ i ) V,=0.008993 m/s
184,

R VTGN
o IMMTAION e

Spherical particle of silica of 0.1mm diameter falls in water filled in the glass cylinder of 40mm
internal diameter. Estimate the settling velocity of single particle of silica and here mass ratio of
water to silica is given as 5. These are the parameters for solution, first of all we will estimate the
terminal settling velocity of single particle which is considering in partl. For example, if | am
considering laminar region where particle is falling so Reynolds number should be less than
equal to 0.1.

And this is the expression Reynolds number which must be less than 0.1, so in this case Stokes’
law will be applicable so putting the values in this expression we can calculate terminal settling
velocity which is coming out as 0.8993m/s.
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Re, = 0.89925 greater than 0.1 so, Stokes' law is not applicable here.

alp,-py -.*.‘-'1',.
Region 2 {Re: 0.2 to 500-1000) f-=(24/Re)+0.44 [, =~ ~~'~;’~" i
2 )

dlp,-p led o, 2
Sl LA SR

Putting f, and V, in terms of Re e
il " 3Rgu Re

Solvingit Re,=0.884894 V,=0.11m/s

Now once | have this value further we will calculate the Reynolds number for verification and if
we calculate Reynolds number it is coming out as 0.89925 which is greater than 0.1 so Stokes’
law is not applicable here. Let us consider second region, where fp is defined as 24/ Re + 0.44
and this is the generalized expression for f4 so putting fq over here we can have the expression in
terms of Reynolds number. This is the final expression and when we solve it Reynolds number is
coming out as 0.88489 which is falling between 0.2 and 500.

So this region is correct and consequently we can calculate value of velocity that is 0.11 meter
per second. In this case as the particle is falling in a container of 40mm diameter we can have the
wall effect also, now wall effect if you remember the expression of Cs it is defined for turbulent
as well as laminar region, but here it is falling in transition region so we will calculate Cs using
both expression and this value we are getting for laminar flow and this is for turbulent flow,

among this we will select the larger value which is 0.9963.

Considering this factor C; in terminal settling velocity which we have found in last slide we can
calculate final terminal settling velocity which is coming out as 0.1096 m/s, so that is the part

one of this.
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_ gt Example-4

Wall effect: As it is transition region C, will be computed using expressions of
laminar as well as turbulent flow.

Laminar Turbulent
115 - 13
d, il 8
5] o]
0.9944 0.9963 Selected C;=0,9963

Final V, = 0.11%0.9963 = 0.1096 m/s

Now part two is here we have
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"-"" ' Example -4

Also compute terminal settling velocity of silica particles when mass ratio of water to
silicais 5.
In this case hindered settling velocity will be computed:

5

Pr

Yt
!

Pr Py

5

To consider the mass ratio of water to silica, it means here we have amount of silica available in
water and it means that there are number silica particles and therefore we will follow the hinder
settling velocity expression here. So first of all we have to calculate volume fraction that is 5/p¢
/5/ps+ 1ps because five fraction of water and one fraction of silica, considering this we can
calculate epsilon has 0.9298, once | have epsilon we can calculate F that is settling factor by this
expression which in coming out as 0.6443 and after computation of Fs we can calculate hinder
settling velocity which is the terminal settling velocity x Female Speaker: so finally hinder

settling velocity is coming as 0.0706m/s.
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‘-‘” Example -4

Also compute terminal settling velocity of sillca particles when mass ratio of water to
silicais 5.
In this case hindered settling velocity will be computed:

5

Py "
5 ) 2=0.9298

1
p[ Pr

Settling factor F, -

{ P : _[ (09298

i |pee u.~m¢):| F.=0.6443

Vi, = V, x 0.6443 = 0.0706 m/s

Now here we have fifth example in which bacteria of five micrometer
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If a bacteria of Sum is moving in water at 10mm/s velocity, compute the drag

coefficient on the bacteria,

To compute drag coefficlent, Reynolds number should be computed to know

region of flow,
d,Vp,  0.000005x0.01x1000
Y, 0.001
Stokes' law
54
fo===  f,=480
" Re

=0.05

Is moving in a water in 10 mm per second velocity so what is the drag coefficient on the bacteria
that we have to calculate. Now to calculate drag coefficient Reynolds number should be
computed to know the region of flow. So Reynolds number we can calculate because we know
the velocity so it can be directly calculated which is coming out as 0.05 so it is less than 0.1 so

Stokes’ law will be Applicable over here where Fq is 24/Re so Fyq we can calculate which is

coming at 480 so that is the drag coefficient value on the particle.

So that is the drag coefficient on the bacteria and here we have another simple example so in this

example
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Example-6
Calculate the settling velocity of glass spheres (density = 2467 kg/m’?) having

diameter as 1.5 mm in water. The slurry contains 65% by weight solid. Use
Newton's law,

As it has 65% by weight solid, hindered settling should be computed.

35 2
7 ; g 0.5705)°
e R I I Q)| F=00538
36 lol& i J IO X i)
- -
l"g ’I,
ARPTS LA N :,_.,,;__:-w*-'}"'“‘.-_,,W...umJ V, = 0.2558 m/s
2, L I ORI

V= 0.2558 x 0.0538 = 0.0138 m/s

We have to calculate settling velocity of glass sphere having density 2467Kg/m3and diameter
1.5mm and this is falling in water, so slurry contains 65 % by weight of solid and we have to use
the Newton’s law, so region is already given to us that it is falling in turbulent region and we
have to use the Newton’s law as 65% weight is available obviously we will calculate the hinder
settling instead of terminal settling. So first of all we should know epsilon value that is if 65%

solid is available
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' Example -6

Calculate the settling velocity of glass spheres (density = 2467 kg/m’) having
diameter as 1.5 mm in water, The slurry contains 65% by weight solid. Use
Newton's law,

As it has 65% by weight solid, hindered settling should be computed.

33

o . [ & ] _[ wsm0sy :

”"35‘(;5' g=0.5705 1,-[10“);_“' [](),x,,.m"..,} F,=0.0538
/.", ’l‘

‘- T P B T I A i

b= “-“f.' 5 “x.f:f';‘ =_-‘-'-'-‘*[W‘|-'J.sxxc.'.(xu.<J V,=0.2558 m/s

V= 0.2558 x 0.0538 = 0,0138 m/s

So 35% water will be there so 35/ pr /35/ pst65/ ps SO epsilon value is coming as 0.5705,
considering this we can calculate the Fs value which is coming at 0.0538, once | know this | can
calculate the hinder settling velocity but for that we should know the terminal settling velocity.
As Newton’s law we can apply which has this expression by putting all values in this we can
have terminal settling velocity as 0.2558 and when we multiply this with the Fsvalue the hinder
settling velocity or final velocity of the particle is coming as 0.0138m/s, so here we have the

summary of this lecture, in this lecture different work examples.
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Summary of the Lecture

v Different worked examples are considered to illustrate the
computation of terminal settling velocity of particle.

v Spherical and non-spherical particles are considered in
worked examples,

v Direct as well trial and error methods are used to compute
settling velocity of particle.

Are considered to illustrate the computation of terminal settling velocity of particle, spherical as
well as non-spherical particles are considered in work examples, direct as well as trial and error

method are used to compute settling velocity of particle.
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And these are the references that is all for this, thank you.
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