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THEORY OF ATTENUATION OF SOUND IN FOGGY AIR
DUE TO EVAPORATION AND CONDESATION
PROCESSES*

" Wer Yunc-chio (Y. T. Wer)

(Physics Department, Nanking University)

ABSTRACT

As sound waves traverse in clouds or foggy air the temperature change, which
accompanics the pressure variation, would make the water molecules at the droplet’s
surface to evaporate or those in its close surroundings to condense according as there
is condensation or rarefaction respectively. In general, the pressure waves always pro-
pagate ahead of the density waves since a finite time is required for this process to take
place. However at very high frequencies, the periodic pressure varies too fast for this
process to follow, the situation is essentially “dry adiabatic”. Only at very low
frequencies is the term “relaxation time” of any significance, so the “d‘i‘épersion” and
“absorption”.

This problem has been handled, in the present paper, in some respect in an analogous
way to that in the collision theoryl!l of molecular absorption of sound. The previous
calculations due to Oswatitsch!2! have been found to be erroneus, and special attention has
been given to each of the following:

(1) Relation between air density and particle concentration;

(2) Relation between the change of the amount of liquid water and the amount
of vapor;

(3) Derivation of the equation of growth of droplet; and

(4) Diffusion and hear conduction coefficients.

*Condensed from “The Absorption of sound in Foggy air at Low Audible Frequencies,” Ph. D,
Thesis, Physics Dept., Univ. of Calif., Los Angeles (1950), Chap. L.

{11 Kneser, H. O., dnn. d. Pays. 5 (1943), 13, and other works by the same author on this subject.
[2] Oswatitsch, K. L., Physik. Zeiz. 12 (1941), 365.



