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In his study of evaporation from lakes Mr. Curmings™’ has

the incoming sclar radiationm, i. e. that the evaporation
lake is reouzhly equal to the radisnt snerzy falling on the lalk

r the lstent heat of vaporization, corrected, of course,
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for heat stored in the lalks dus tc any change in its tempsraturs.

rapidly with the temperature, the lake would warm ug
temperature that the heat lost by evapcraticm would te just =qusl
to that szained by solar radistion. Tind and humidity wonld then
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net affect the total evaperail

must be reached before squilibrium betwsen evepcraticn ard solar

radlation is attained. The pressent paper is a thecretical alttempt

to evalvate lesges by conduction and convectlon 1n {srms of =asliily

meagurable guantities, and hence to defermine whether they are

suell enough tc be negzlected; and if not, how they may be corrected.
In order %o simplify caleulations, ws shall assume in the first

part of the paper that diffusion coefficients, conductivities, and

densities ars independent of the temperature.
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1} Phys. Rev. 25, %21, 1825, and Journal of Electricity 48, n. &
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@l znd (Jj_ are tre densities of water vapor on the itwo faces of

“3

the space and DJ_ is the diffusion ccefficient of water vapor
through air.
If we mltizly both sides of the equation by L. , the latant

heat of vapcrization, we get

L m = Dia (f,lL_(o, “'L(’;) (2)

Zpd if we led 9} and 94 reprasent the energy rer wnit volume in

the form of latent heat, the sneryy QA carried across Lecomes

- Do /s o) ' @

Likewise we can write the formula for the heat snergy Qs

carried, by conduetion, aarocss the sams space as above.

where C is the conductivity of the air in the space a2nd

-

and [y are the temperatures of the two faces.

I we substitute C = DA_ CP d , where ‘D;. is the
rdiffusion cocefficient™ or diffusivity for the heal enerszy, CP is
the spgcific ¢ at constant pressure, and d is tle den..éity of

the air, (4) becomes

Q, = %_e: (’rcf,d‘-—m,,d)

Or if ws let ‘?I and ACP;L te the dengity of specific heat energ
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where N = / .ﬂ-éJ 0/6-/
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centinster of the lake and also for the lake as 3 whele.
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the incoming air and In the layer of alr in contact with the vater
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Similar considarations, which take ints account the ‘nown

temperatiure cosfficients of heat conduction and diffuvsion, zive

a5 (T T

I S PP NI
L-—D%O(L'?B 2. 73 P

P
Jav]
-

LN

where Go and Dl ~ are ths value of the conductivity and diffusion

. ¢ ™™= » L — ot l .,
coefficient at 0° C. Finetic theory gives 1z = 5 = =z whnile
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experimental data indicate a scmevhat largsr value, bub s

If we substitute in these formulase the following experimental

data
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whers F_ and 7. are the ecorresponding partial pressures of wmtser
in ma of wsreary, we ze&b
Cass I
To-Ta | P :
R=5011=2—"57 =
T e — F 74 )
W pu
fase II
: £
L 77“ L2
14
Q B, - P )0
) - -} A
fase II1, however, shows that under urdznar" conditions where f{x)
ig an increasing function of x, the true R is nesrer Case Il than
Ozme I. Hence wo way take as tho most probable syusilien
[ — | P
= /_7% w ~ | L.
/j? T — F /60 (
w o \
This equation is, of course, valid only for values of T, low
snouzh that the volums of the air’ is not apzreciably increased by
the vapor svaporating into it and also that the water wvapor
on diffusing into the coeler air zbove does not condsenss and fall
back %o the water surfzce. This last condition is only violatad
under certain extreme conditions since the air is being varmed by
sonduction nearly as fast as its dew point is being raised by the
diffusion of wster vapor inte it.

r AN 13 & A
2} Since the above was written, & somewhat similar formmla has been
derived empirically from wet snd dry bulb T. T. Taan;

Power, 52, ». 754, 1825,
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