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Air is said to be satursted when The L8 in
equilibrium with & plene surface of pure water at the same temperature,
This means that as many molecules pass from the liquid Yo the vapor
phese per unit time as pass from the wvepor to the liquid phase. it
iz possible, however, under certain conditions for the sir to bscome
sunersaturated, that is, Lo conbtein more water vepor them is sufflclen

14

fher some distance

e

from the origin

srtent observation of Helmholbz wa
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it

between two
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sondensation to cecur, that
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if the saturstsd sir contaeine
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if attempts were made to eliminate in so far
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particles, an expansion up bo 1.38 times the initisl velume
pbtained with no visible condensabion but thet sny further e
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roplets
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i

parently resulted in & collapse of the supersatursted state with

the resultent forma on of & heavy cloud. Here sgain, ions were found

to have ths ssme effect as dust particles, that is, bo assist in
cordensation, This effect led to very importent applications of the

paths of charged particles to be observed visually by means of

tracks formed by the condensatiocn of small water particles along the

route teken by the particle, It is safe to ascert that the cloud

chamber has proved to be one of the most valuable tools in nuclear

fxperimental investigations into determining the amount of super-

saturation possible, the effect of nuclel such as ions and dust

vively

ust be
always present in an dmexhaustible supply and appeared to form an
essential part of the water vapor since th@y could not be removed

by eny process. Hirn and Cazin (]

Ref.14), Yellott (Ref, 15), Stodola
(Rer, 16), Bimnie (Bef., 17), and others used different experimental
techmiques in studying this preblem., Une of the particular en=-
ginsering applications demanding some of these later researches was

the steam turbine. <+t seemed somevwhat surprising, thersfore, in view

of this weslth of background, that the phenomenon wa unre cognized
when it first stepped o the direct domain of the esronsutical
engineer in the supersonic wind tunnel,

In enalysing the amounit of supersaturation before collepse
ocours, one of the fundamental problems is To the Ltype of
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1

For a plane surface, i.e., B * Py it is clear from the above equa-
tion thet W= °° ., This means that vepor of pressure p_ is absolutely
stable, As &l increases the stebility correspondingly decreases,

The frequency J of the formation of droplets of the critical
size can be shown by considerations based on statisticel thermody-
namics to be proportiocnal to 1.~%¥ where T is the temperature
at which the process tekes place and W denotes the work required for

the formation of such a droplet,

Therefore:

W

J =K e"‘ ﬁ (17)
SF

=K e BRT (18)

By use of formula (16) the frequency J cen also be expressed

in the form: F &
o _[67S m, : L
3ﬁ37-3f2- /&h' -&)Z

J=Ke 219)

The factor K in this expression is not determined as & result of the
thermodynamic considerations outlined above. Kinetic considerations
can be utilized, however, to obtein an expression for the nucleus
formation frequency J. In other words, thermodynemic considerations
alone cannot determine the constent of proportionelity K. Various
methods of attack on this problem have been used by various authors,
and there is some disagreement es to the validity of certain apprcaches.
Such kinetic considerations have been made by Volmer and Weber (Rer,
19), Ferkas (Ref, 20), Strenski and Kaischew (Ref. 21) snd Becker and

1
D;ring (Eef, 22)., The latter authors have arrived at essentially the

same result as Farkas by a somewhat more satisfying argument and the
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NOTATION IN TREATMENT OF

OBLIQUE CONDENSATION SHOCK
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OBLIQUE CONDENSATION SHOCK

CHANGE IN FLOW

DIRECTION = a— /3
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