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The Growth of Cloud droplets by Coalescence

P. K. DAS.

(Rmiv,d 24/h Or/oh" , 1949).

Abstract. An attempt i. made to obtain ao estimate of the percentage of small droplets swept out
of the path of a large drop. The method followed is along _the linel of a aimBar treatment by G . I.
Taylor and der..eloped by Glaue:rt for droplets approach ing a cylinder and an aercfoil. Similar compu
tation. were ah o made by Langmuir and Blodgett in U. S. A. using a differential analyser : but neglect
ing the discrete sizcs of small droplets. This haa been taken into account in the presen t work.

Setl of trajectories arc drawn for droplets approaching a epbe re bning tbe dimensions of. large
cloud dr~. U'Log these tfl jectorie. new nlue. of the percentage cateb have been computed in a
number of ClKS.

1. I. lrodMHo• .

Estimates of the growth of cloud droplets hav beeae made in recent years by
Fiadeisen! and Schumann' ~ssuming that collision of drops leads to coalescence.
Their work, bowever, suffers from the limitation tbat no account is taken of tbe
deflection of one drop approaching another by the flow of air relative 10 the dtops.
Langmuirl took account of tbis factor but did not take into coaaideration the finite
lizes of small droplets in working out the ' collection efficiency ' of large drops.

Owing to tbe streamline pattern round a spherical dro p, it is able to sweep up
only a fraction of small droplets in its downward path. The amount swept up depend'
also on tbe size of small droplets that come in tbe way of a large drop. We have,
therefore, obtained new values of the percentage catch for drops of three different
sizes Ipproaching a large drop.

2. Th,' Pm ,.11I1I Ca/rh' of lmall dropl,llmadl i?1 a larg, drop.

The metho d used in determining tbe percentage catch was simllar to that used
by Taylor and Glauert in connection with water droplets approaching an aerofoil,

We consider two drops A and B (Fig. I) falling Independently witb
terminal velocities V, and V,. The drop B .. ben distant from A approaches it witb
velocity,

S = V,-V, (2-1)
The ' free.stream ' or undisturbed velocity of air at a large distance from A is given by,

U = V, (2'2)
Let P represent the centre of tbc small droplet (8) sucb tbat its trajectory from P
provides tangent ial contact witb the large drop (A). If the droplet (B) be furthe r
displaced from the axis of symmetry it would be so deviated as not to touch the large
drop. Tbe' Percentage Catch' (M) made by large drop A is then defined by,

Opt
M = W. 100 (2'3)
















