Process Equipment Design
Prof. Shabina Khanam
Department of Chemical Engineering
Indian Institute of Technology — Roorkee

Lecture -51
Distillation Column -4
Hello everyone. Welcome to the 11th week of the course Process Equipment Design and here
we are in lecture 51. So, in this lecture we will discuss the distillation column which we have
already started from last week.
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So, here I am having the process design of this and in this process design we are going to

cover plate efficiency in this particular lecture. So, let us start with the plate efficiency.
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Now, as far as this plate efficiency is concerned why it is required? Because we do not reach
up to the desired separation which should be reached in ideal condition. So, in that case if we
consider this schematic there you see we can consider enrichment from C to B. However, |
am suppose to consider the enrichment from C to A and that difference is basically

considered in calculation and that is represented by stage efficiency.

So, the designer is concerned with the real contacting stages not the theoretical equilibrium
stages because theoretically we consider that this C to A should be available. However, only
we can reach up to B. So, based on this actual concentration or actual enrichment we should
calculate number of trays. So, therefore the main concern of the design is with the real

number of trays.

Further, equilibrium will rarely be attained in real stages the concept of stage efficiency is
used to link the performance of practical contacting stage to theoretical equilibrium stage. So,
this you can see how much we should enrich and how much we have enriched as far as
concentration is concerned in the vapour phase. So, in that way we consider the plate
efficiency and as a basis of that some information is already available with you.
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Three principa] definitions of efficiency are used:

Murphree plate efficiency : The Murphree plate efficiency is the ratio of the
actual separation achieved to that which would be achieved in an
equilibrium stage.

Yo = Yn-1 V" Where, y, is the composition of the vapour that would be

Eny Ve— o~ inequilibrium with the liquid leaving the plate.

Point efficiency (Murphree point efficiency): If the vapour and liquid
compositions are taken at a point on the plate, above equation gives the
local or point efficiency.

number of ideal stages

Overall column efficiency: @ =
Ll

number of real stages -

@ (it cons
So, let us revise that and then we will discuss plate efficiency in detail. So, usually we have
three principle definitions of the efficiency. The first one is the Murphree plate efficiency and

this Murphree plate efficiency is the ratio of actual separation achieved to that would be

achieved in equilibrium stage. So, that should be yn — yn — 1 divided by ye — yn — 1. So, in



this way we consider the Murphree plate efficiency where ye is the composition of vapour

that would be in equilibrium with the liquid leaving the plate.

So, | think this definition is known to you already and further we have the point efficiency
and that is again the Murphree point efficiency because the scientist name was Murphree. So,
if we know the vapour and liquid composition at a particular point in the plate we consider
that as point efficiency. And if | am considering that it is available throughout the plate or we
can say homogenously available over the plate we consider that as plate efficiency.

And further we have third definition and that we call as the column efficiency and that is
basically represented by Eo which is equal to number of ideal trays divided by number of real
trays or stages. So, in this way some of the definition about plate efficiency we already know.

(Refer Slide Time: 04:14)
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O'Connell's correlation

U A quick estimate of the overall

column efficiency can be

T T PHAT T =L obtained from the correlation

E,=\51 = 32.5log(pa,)) ||| given by O'Connell (1946),
i - S which is shown in Figure.

o } U The overall column efficiency

is correlated with the product

of the relative volatility of the

| p, = the mol[u[;ncmgc liquid viscosity, mNs/m?, | || light key component (relative
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And now we will consider the plate efficiency depending upon different method. So, first
method we have is given by O’Connell. So, that is O’Connell’s correlation and that is for
column efficiency or basically overall column efficiency. So, let us see how to use this
correlation? So, it gives basically quick estimation about column efficiency and it is given by
this graph where on y axis we have E 0 that is the column efficiency. On x axis we have mu a

alpha a. So, mu a is basically molar average liquid viscosity.

And alpha a is basically average relative volatility of light key with respect to heavy key and
this E 0 we can also calculate from this expression. So, this is basically the method to

calculate column efficiency and then we will solve one example on this method.
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Example -7

Using O'Connell’s correlation, estimate the overall column efficiency required for the
d late the overaw cotul
separation given:

Column-top temperature 65°C, bottom temperature 120°C. At average temperature,
viscosities:

v
1WV/ Bottom Averagd—"

/
propane = 0.03 mNs/m? g Temp.°C 65 120

butane = 0.12 Ns/m?
pentane = 0.14)11Nslm2
J’ Foed - v (LK) nCy 21 20 20
eed (f) Tops (d) Bottoms l/')\/®(.( 10 10 @
Propane, Cy sV 5 0 nCs 0.84 0.85 085
i-Butane, iCy |i& 15 0
n-Butane. nCy 25 b2 |
1-Pentane, iCs 20 | 19

n-Pentane. nCs 33 0 35
} 100 45 55 kmol

So, here I am having 7th example. Actually these number of examples are as per the example

G 55 45 50
iCy 27 25 26

| have used in distillation column. If you consider the first lecture of the distillation column
from there you can find example 1 or maybe in the next lecture to that and number of
example is as per it is available in different lecture which we have discussed previously. So,

here I am having 7th example.

In this example O’Connell’s correlation is to be used to find out overall column efficiency
which is required for the given separation and here we have the condition. The composition
in feed, top and bottom and we have these five components and this example | have taken
directly from the volume 6 book and here we have column top temperature 65 and bottom

temperature 120.

At average temperature we can consider the viscosity of components that is propane, butane
and pentane as this. We also need to find out relative volatilities. So, at top and bottom it is
given we can find out the average relative volatility with respect to heavy key. So, as it is
shown 1 over here. So, here we have to first find out the average molar viscosity of the liquid.
So, if you see here | am having the propane which is the composition of propane is 0.05 and
the viscosity is 0.03 and for butane we have viscosity 0.12 and composition is 0.15 + 0.25.
(Refer Slide Time: 07:13)
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So, in this way you can find out the average molar viscosity of the liquid in feed and alpha a
is already known to you. So, you can find out this factor which comes out as 0.26. So, if you
see here | am having 1 and this is 2 so here | am having 0.26. So, the value you can obtain
from here and that should be 67%. So, in this way you can simply calculate overall column
efficiency.

And now we will focus on plate efficiency. So, here I am with AIChE method which is the
detailed method to find out plate efficiency. Usually, if you consider Murphree plate
efficiency there we consider only the composition depending upon the inlet stream as well as
outlet stream for vapour.

(Refer Slide Time: 08:12)
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AIChE method

The AIChE method is the most detailed method for predicting plate
efficiencies that is available in the open literature. It takes into account
all the major factors that are kne efficiency; this
includes:

UThe mass transfer characteristics of the liquid and vapour phases
UThe design parameters of the plate

UThe vapour and liquid flow-rates

UThe degree of mixing on the plate

The mass transfer resistances in the vapour and liquid phases are
expressed in terms of the number of transfer units, nd
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So, however in this AIChE method we consider other points also along with the
concentration. So, let us see that. AIChE method is most detailed method for predicting plate
efficiency that is available in open literature. It takes into account all major factors that are
known to affect plate efficiency and this includes mass transfer characteristics of liquid and
vapour phases, design parameters of the plate, vapour and liquid flow rates and degree of

mixing on the plate.

So, you can see the number of factors are considered in AIChE method and so it is more
accurate and detailed method. So, let us see how this method will be used. So, to use that
method we should consider mass transfer resistances in vapour and liquid phases and these
are expressed by number of transfer units that is N G as well as N L. So, we need to find out
values of N G and N L and then we will consider the plate efficiency using AIChE method.
(Refer Slide Time: 09:24)
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AIChE meth &
ethod | 4 | +mV | [
P =i - X =
The point efficiency : In(l _‘) /-\(; L @ frs Pg,lz
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Where m is the slope of the operating line and V and L the vapour and liquid molar flow rates.
v M
(0.776 +4.57 x 10) = 0.4F, + 10§L )
05 \
e D,
,‘ \ (hy= weit height, . Vv
[ 2 ) : the column w = Uy /Py
,' | _ vapour velocity based on the active tray arca (bubbling arca),
1
i
bj L, = the volumetric liquid flow rate across the plate, divided by the average width
\ v _of the plate, m?*/sm. The average width can be caleulated by dividing the
active arca by the length of the liquid path Z; .
. = vapour viscosity, Ns/m?,
S p, = vapour density: kg/m’,
‘ PSS CHTACATON COutst D, = vapour diffusivity, ms

So, let us start this. As far as AIChE method is concerned, first of all we will consider point
efficiency using AIChE method and then we will calculate the plate efficiency. So, let us see
the expression of point efficiency first. So, here I am having the expression for point
efficiency where E m v is the point efficiency. What is the difference in point efficiency and
plate?

If 1 consider E m v if v is small it is point efficiency and if | am representing like this. If v is
capital it is basically the plate efficiency. So, if you see this expression is equatedto —1 /N G

+mV/Linto1/N L. So, that is basically the transfer unit in gas and liquid phase. We need



to find out the correlations of N G and N L and then we can use the m and VV / L. These are

basically the slope of equilibrium line and the operating line.

So, | think this information you know already. So, let us focus on the expression of N G. So,
N G is usually given by this expression where N G = 0.776 + 4.57 into 10 is to the power — 3
h w. What these parameters are that we will discuss. So, here we have the nomenclature hw is
basically weir height. Now, as far as this discussion is concerned first of all you should

understand that how the parameters are available in actual column.

If I consider this plate another plate will be like this and here | am having the weir and this is
basically the downcomer section. All these points we will discuss in detail when the plate
hydraulic design will be discussed. So, this is basically hw weir height and this is the weir
also so this is hw. So, next parameter we have is F v that is the column vapour F factor and

that should be given by u a square root rho v.

And u a is basically vapour velocity based on active tray area. So, what is active tray area is
basically this area only. Now, what will happen over here because when | consider the upper
tray over here. So, upper tray liquid will move and liquid will fall in this zone and then it will
move like this and it will move like this. So, this section is basically the active area where

holes are available and vapour can enter from this section only.

Vapour will never enter from this section because here complete liquid is falling from the top.
So, there mass transfer is not possible so this is only the active area. If | show in cross
sectional point of view, this is the cross sectional of the column and you consider this is the
inlet downcomer and this is the exit downcomer. So, this is basically the active area. So, how

we will find out this ua that we will discuss.

So, first of all we will consider the active area value and volumetric flow of vapour we
already know so based on that we can calculate vapour velocity. Next parameter is L p so that
L p is the volumetric liquid flow rate across the plate. So, if you consider this plate L p is
basically liquid flow rate across the plate and that should be obtained by dividing the

volumetric flow by average width of the plate.



How we can find the average width? Average width is basically this section because if you
consider this section it is more like as rectangle. So, this is the flow pattern over the plate and
if 1 divide the active area by this distance we can simply find out this distance. | hope it is
clear to you. So, this is basically Z L value. So, the average width can be calculated by

dividing the active area by length of liquid path that is the Z L.

So, you can consider this length by dividing active area by Z L and Z L is this | have already
explained and this will be more clear when you will see the example based on AIChE
method. So, here we have the properties and based on that you can find out NG value.

(Refer Slide Time: 14:50)
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Instead of using that equation of E m v you can also use this graph, but in both cases we need
N G as well as N L value. N G we have already calculated. This is the N L expression where
F v we have already discussed in the last slide D L is the diffusivity of liquid and t L is the
liquid contact time and that can be calculated by Z cinto Z L / L p. So, Z L is the length of
the liquid path from inlet downcomer to outlet weir that we already discussed in the last slide.

So, Z c is basically liquid hold up that is given in meter cube per meter square of the active
area. So, it means that how much volume we can obtain over the plate. So, it will depend on
the type of plate.

(Refer Slide Time: 15:44)



Plate Efficiency

AIChE method

For bubble-cap plates

°/z‘ =0.042+0.19 x |n'@- 0014F) +2.8L)

For sieve plates
p i

Zo = 0.006+0.73 x 107, = 0.24 x 107°F b, +1.22L,

O The Murphree eﬁiciency@is only equal to the point efficiency E if
the liquid on the plate is perfectly mixed.

U On a real plate this will not be so, and to estimate the plate efficiency
from the point efficiency some means of estimating the M
mixing is needed.

U The dimensionless\Peclet number characterises the degree of mixing in
a system.

@ (o
So, in that case we consider the bubble cap plate where Z ¢ you can obtain by this expression
where h w is the weir height Fv and L p all these we have already calculated and for sieve
plate we can use this particular expression. What is this bubble cap, sieve plate and wall tray
these trays we will consider when we will discuss the plate hydraulics. So, that will come in

subsequent lectures.

So, there it will be more clear, but | hope you have the idea that what is sieve plate, what is
bubble cap plate? Right now you please bear with it in subsequent lectures it will be clear.
Further, Murphree efficiency that Emv is only equal to point efficiency if liquid on the plate
is perfectly mixed. It means if homogenous concentration is there in the plate that will be in

the plate as well as at a particular point.

So, we can say that these two efficiency will be equal in that case. However, on the real plate
this will not be so and to estimate the plate efficiency from point efficiency some means of
estimating degree of mixing should be consider and for that we consider dimensionless
number that is the Peclet number which counts degree of mixing.

(Refer Slide Time: 17:13)
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AIChE method \{ 3 :%:j
For a plate the Peclet number A “ri{—,—‘f‘p
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D, = (0.0038 + 0.017u, + 3.86L, +0.18 x 10~h,,)*

So, you can consider this Peclet number and that is basically Z L square /D eintot L and D e
is basically the eddy diffusivity which counts the mixing over the plate and this is the
empirical correlation to calculate eddy diffusivity. And once you have the Peclet number you
can find out thism V / L E m v because E m v you can already calculate based on N L as well
as N G value.

And here 1 am having E m v/ E m v. So, this is the plate efficiency, this is point efficiency
which you have already calculated. So, depending upon the Peclet number and this value you
can find out the ratio of E m v be E m v small and this value you already know so you can
calculate E m v value that is basically the plate efficiency and if you see this graph it is

basically the extension of this these two graphs are same graphs.

So, any graph where the value will lie that you can choose. So, this is basically the AIChE
method to calculate the plate efficiency.
(Refer Slide Time: 18:31)



Plate Efficiency

Example -8

Calculate efficiency, located in stripping section, using
AIChE method—for following data: minimum_ vapor flow rate =
300Kkmoll, minimum liquid flow ate-=906-kanollh, column diameter
fm downcomer area % 12% of column area, liquid comiosnlon

=10 mol% where slope of equilibrium line in 3, weir height

’——% -
Liquid properties: mol. wt = 21, p_ = 920 kg/m?, p_= 9.3x10° Ns/m?,
o, = 60x10° Nim, D, = 4.6x10° m?/s,

Vapor properties: mol. wt = 35, p, = 1.37 kg/m?, p, = 10x10€ Ns/m?,
oy = 20x10° N/m, D, = 18.5x10 m?/s.

@ o i cons
And now we will discuss this method based on example. So, here | am having example 8. In
this example, we have been asked to calculate sieve plate efficiency. So, type of plate is fixed
which is located in stripping section and this we have to carry out using AIChE method.
Minimum vapour flow rate is 300 kilomole per hour, minimum liquid flow rate is 900
kilomole per hour, column diameter is given as 0.8 meter, downcomer area is 12% of column

area.

So, what is this that we will discuss? Further, liquid composition is given as 10% mole where
equilibrium line slope is 3 that is the value of m and weir height is given as 50 mm and here
we are having some vapour as well as liquid properties. So, let us start the solution of this
example. First of all, I need to find out active area.

(Refer Slide Time: 19:35)
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Solution actarea ./

Average width over act surface =

: 4
Active area=A_ - 2A, _0.382
nd ns) < Toszt MY

A=—>= = 05024 XMy
c 4 4 Liquid volumetric flowrate -Ch

L, v

A= 12%of A,

Active area=A - 0.24 ,, _ 2001 20543 m’/
=0.76A, TU920 3600 S¢€
= 57063 x 107

Weir height = 50 mm o
Length between dowpcomers, _ liquid volume flow rate
Z, = column dia- 2@ averagewidth &

" allitvieg 57063 x 1073
08-2(0.144) v == 7649 x 1073
=0.152m 0.746 ——
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And as you know the active area basically the area between two downcomer that is the inlet
downcomer and exit downcomer or we can say the exit weir also. So, this is basically the
active area. Now, if you see in this problem we are given that downcomer area is 12% of the
column area. Column area you can calculate because diameter is given to us as 0.8 meter. So,
column area we understand and twice of downcomer area if we deduct we can find out the

active area.

So, that is basically column area — 2 Ad that is downcomer area. So, column area you can
find 12% of this is the downcomer area. So, active area you can calculate as 0.382 meter
square, weir height is given as 50 mm. Now to calculate N G value what we have to find? We
have to find F v factor, we have to find L p, we have to find h w. So, h w is already given as
50 other properties which will be used in this expression that you already know.

So, let us start the calculation of L p as well as Fv. So, to find out L p we should know Z L
and to find out Z L we consider this expression. So, this how Z L can be counted if | consider
the cross sectional area of the column further. Z L is basically this distance. So, if I know this
distance that I can represent | small h I can simply deduct twice of this from diameter to find

out Z L value. So, at present I am having | h value which is given as 0.144.

In next example | will speak that how this | h can be obtained. So, once you have this Ih value
you can find out Z L that is 0.152 so this is the simply calculation. Average width over the
active surface that you can find because active area you know this is basically the average
width because this we can consider as rectangle. So, we can simply divide active area by Z L.
So, the average width over the plate we can obtain as 0.746.

So, further we can find out L p and for that we need liquid volumetric flow. So, molar flow
rate is given to us and this is the molecular weight so that should be 21 not the 1. And so you
can find out liquid volumetric flow which comes out as 5.7063 into 10 is to the power — 3. L
p you can simply divide this value by the average width which you have calculated as it is
shown over here. So, L p value you can obtain as 7.649 into 10 is to the power — 3.

(Refer Slide Time: 22:53)
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SOCLCUD 0776+ 457 x 10°%h, - 0248+ 105Lp -

Hy &
(m)
9
3600 x@
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G

Vap.Volumetric flow rate =

= 2128™/sec V B g
vapour volumetric flow rate ¥ Fy = ug oy
activearea v/ = 5.573v1.37
= 6.523 "/sec

T 0382
= 5573 M/ge

@ T o
And we have the expression of N G where F v | need to calculate further. For this | need
vapour volumetric flow. So, 300 is the molar flow given to us, 35 is the molecular weight and
considering other parameters you can find out vapour volumetric flow as 2.128 meter cube
second. This is basically the density of the vapour and considering the vapour volumetric
flow you can calculate u a parameter that is the vapour velocity by dividing this with active

area and active area you have already calculated.

So, ua value you can obtain as 5.573 meter per second and so you can calculate F v value.
Now, you have all parameters based on which you can calculate N G value.
(Refer Slide Time: 23:47)
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Solution

_ 0776 +4.57 x 1073 50 - 0.24 x 6,523+ 105x 7.65x 10~

G 1075 05
( 137x 185 x 10“’)

= (.3856 v
For sieve plates

=0.006 +0.73 x 107 x hw = 0.24 x 107 F,h,, + 122,

=0.00640.73x 107 x 50 - 0.24 X 107 X 50 X 6.523 4122 X 9.649 x 10
{0.02644

NPTEL ONUNE
‘ T RoORKEE CERTIACATION COURSE

And so N G value you can obtain as 0.3856 and next we have to find out N L and for that |

need Z c and for sieve plate because this plate is given in this problem you can find Z c value



as 0.02644 and if you see value is coming as negative. However, Z c is basically the liquid
hold up so that value will never be in negative. However, in this problem the parameters are
selected in such a way so that Z c value is coming negative.

(Refer Slide Time: 24:25)
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Solution S .
D, = (0.0038 + 0.017u, + 3.8@ +018x 107(hy)?
Fornow take, Z, = 0019 =0.0038 + (0017 X 5.573) (3 86 X 7.649x 10-3)

(0.18x 1073 x50) = -0)978

@ (0512) = 10971
D t 8 X12718
0019><0512‘/ 4 -

T 7649% 1073

= 12718s /

|@ (4.13 x 10@“-5(0.12@+ 0.15)¢t,

= (413 x 108 X 4.6 X 107°)°5(0.12 X 6523 + 0.15) 1.2718
= 26642
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So, that we should avoid and therefore we will consider another value of Z ¢ for further

calculations and this value is 0.019. So, in that case we can calculate t L where Z ¢ you can
consider and Z L you can consider and L p and so t L you can obtain as 1.2718 seconds. So,
considering all these values you can find N L because all these parameters you have already

calculated and so N L can be obtained as 2.6642.

Further, we need to find out Peclet number and for that | have to calculate eddy diffusivity
and for that we can use this expression where Lp hw can be used. Now, here you should keep
in mind that when you are considering weir height that is h w. Either it is in the expression of
NG or it is in the expression of D e you should consider that in mm because these are the

empirical correlation.

And we should use the parameter as per the requirements of these correlations. So, here we
can consider eddy diffusivity which can be obtained as 0.01878 when you solve these
equation it should come out as this. And | know already Z L and t L value. So, I can calculate
Peclet number which is coming out as 10.971.
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Solution 1 “li*m_v(l)] o
g n(1-Ey) N, LN,
x = 0.08, Slope =2
Vo300 J N S L
= g0 = 3% In(1-E,,) 03856 26642

" _ 0667
-0 @:0.296
0.667 _ M X E,pp = 0667 X 0.296=0.1974
26642 e

Emv -
B 1.08

E,v=0.31968
Plate efficiency = 31.9687

So, here I am having the slope which is given corresponding to this and V / L we can obtain
from the given data and that is 0.334 considering m V and L you can find this expression
which also includes N L value and the whole expression value can be obtained as 0.2502. So,
now you can use this expression to find out point efficiency which is coming out as 0.296 and
so here we can calculate point efficiency and you can use the graph further to find out plate
efficiency. So, let us see that.

(Refer Slide Time: 26:51)
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1 1+mV1
In(1-Ep)  [Ng LN,

Solution

x=0.08, Slope =2

Here, 1 am having plate efficiency and this parameter | have to calculate first which | can
obtain as 0.1974 and that value will lie somewhere here and Peclet number curve is here. So,
the value will be very close to 1. So, if we will see E m v/ E m v small the value should come
as 1.08 that we can obtain by carefully seeing the graph. So, plate efficiency we can obtain as

31.9%. So, in this way we can solve the example.
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Example -9

Calculate point efficiency of sieve plate using AIChE method for
following data: m——
Minimum vapor flow rate = 12000 kg/h%
Minimum liquid flow rate = 22000 kg/h

Column inOabeter i m; downcomer arvalue of m =@weir

height =/50mm

Properties:

Liquid: mol. wt = 30, p_ = 800 kg/m?, u_= 0.0004 Ns/m?, o, =60-10"
N/m, D =610 m?s.

Vapor: mol. wt = 50, p, = 3 kg/m3, p, = 10-10%Ns/m?, o, = 20103
N/m, D, = 18.5-10% m?s.

1 1008 NPTEL ONUINE
M RCONGS CETICATION COURSE

Now, quickly we will cover another example. Here, we have to calculate point efficiency for
sieve plate considering AIChE method these are the flow rates of vapour and liquid, column
diameter is given, downcomer area is given as 12%, value of m is given as 10, weir height is
50 and these are some of the properties.

(Refer Slide Time: 27:53)

Plate Efficiency

Solution
Properties
y wop 3
: Liquid molwt 30
Minvapor flowrate | 12000 kg/h rowl 800 kg/m?
Min liquid flow rate | 22000 kg/h il 0.0004 INs/m2
Column dia. 3 m sigma  [0.06 N/m
Downcomer area 0.12 DL 0.000000006 |m?/s
- 10 '
Weir height 50 _mm Napor molwt. |50
rowV B kg/m3
imu V 0.00001 INs/m?
sigma  [0.02 N/m
Dv 0.0000185  nejs /

NPTEL ONUNE
I ROORKEE CERTIFCATION COURSE

So, here you can see we have shown the given values. So, this is nothing, but the given data.
(Refer Slide Time: 28:01)



Plate Efficiency

Solution
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P~ <

2 B.041636 )|

L 29.28090011Y i ’
10.38153461

V/UNL) [0.525408397

E. 0.68 : - % 07 08 05"

And here we have to find out first Z L. How I can find out Z L? | need to find out | h. So, if
you consider the downcomer area is 12% of the column area. So, if | consider this graph here
it is around 12% and corresponding to this I can find out | w / D ¢ which should come as
0.76. So, | w/ D c we can use in this graph where this is basically small | only and this is the

small h only.

And 0.76 value if I consider we can use this graph and if | focus on this we can find small | h
/ D cas 0.17. So, accordingly I can find the value of I h. So, average width you can calculate
by dividing active area by this Z L value and Z L value you can obtain considering | h as well
as column diameter as we have discussed in the previous example. So, this average width you

can find out which is coming out as 2.7.

| am not going into detail of active area calculation that | have already covered in the last
example. So, accordingly you can find out L p as well as N G value. Z c if you consider here
for sieve tray you can find the value which is coming correct as 0.04 and t L you can obtain
like this and so the N L. And considering all these parameters you can find out point

efficiency which is coming out as 68%.

So, in this way you can use AIChE method. I hope this method is clear to you and this lecture

ends here. So, that is all for now. Thank you.



