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Prediction of Vapour Veocity in Bubble-cap

Towers by Nomograph

ubble-cap towers are the oldest and the most ver-
satile type of vapour — liquid contacting devices,
used not only in distillation, but in gas absorption
also when the relatively high resistance to gas flow is not
a serious objection. Essential design features for a
bubble-cap tower include the fixation of number of
lates an dla.meE r. Graphical representation of Gil-
and's correlation*” is a method for a quick estimate of
number of theoretical plates in a bubble-cap tower. For
calculating the tower diameter it isimperative to predict
correctly the vapour velocity in a tower which depends
on the tray dynamics and properties of the}/2 ur-liquid
system being handled. Souders and Brown'® equation is
widely used for this, which is given here under:

LA
14 = K, ....l:?l.. ...... (1)
Where, V' = Vapour velocity, ft per sec
A, = liquid density Ib per cu ft.
i = vapour density, lb per cu ft.
Ky = afactor depending on plate
spacing and liquid seal

Kirschbaum (3) expressed Ky, of equation-1 as:

Ky = 006VH/d2? = _
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PREDICTION OF VAPOUR VELOCITY IN
BUBBLE -CAP TOWERS

-G.K.Roy*
Where, H = distance from the top of the bubble
to plate above, in inches
d. = diameter of bubble-cap, ininches.

A combination of equations 1 and 2 results in a final
expression for the vapour velocity as —

V = 0.096 (H)0-500 (do)™ O_.667(£;f ) 0.500, _(3)
<

Equation — 3 when written in the S.I. unit becomes,
V = 0.0159 (H)0-500 (dc)~0-667(£:£v_ ) 0.500__, (4)
4

Where, Visin metres per sec.

H,d. are in metres

A, pare in kg per cu. metre.
Based on equation — 4, a nomograph (Figure-1) has
been prepared for a quick estimate of vapour velocity,

which thereafter can fix up the diameter for abubble-cap
tower.

RANGE OF APPLICABILITY

The range of applicability of the nomograph is pre-
sented in Table 1.

TABLE 1
The Range of applicability of the nomograph.

s§.No. variable Unic Range of applicability
1 H m 0.050 « 0,850
2 dc m 0,075 = 0.200
3 v K 500 . 4500
m
4 ﬁl b% 0.2 = 100
m

The ranges of variables cover the normal operating
ranges for industrial bubble-cap towers.

ACCURACY OF THE NOMOGRAPH
The vaues of vapour velocity obtained from

nomograph have been found to agree well with their
respectlvftla values obtained from eguation — 3, e.g.

= 050m
dc = 0.d5m
A = 1005kgpercum.
A = Skgpercum.

v
Calculating and comparing the vapour velocity for the
above case.

* Dr. G.K. Roy is professor (Chemical Engineering) at the Regional
Engineering College, Rourkela-769 008 (Orissa)
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From equation — 3
V =0.0159 (H) 0.500 (g)0. 667(_7&) 0.5

= 0.0159 (0.5)0?5 (0.15)—0.667 (1005-5)0-5
= (.564 meter per sec.

From nomograph (i.e. Figure-1),

V =0.59 m/s.

Percentage deviation of nomograph value from the cor-
responding calculated ones = 4.6%
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