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TEMPERATURE AND PRESSURE

VARIATION OF HEAT
CONDUCTIVITY OF LIQJIDS
ON OSIDA'S THEORY

ARGUING from a model of liquid structure simi-
lar to that proposed by Andrade! in his thzory
of viscosity of liquids, OsidaZ deduced, ,
K =4kv/s (i)
in which K is the coefficient of heat conductiv-
ity of the liquid, k the molecular gas ponstant,
» the vibration frequency of the liquid moiz-
cules, and ¢ the mean inter-molecular o:lista'che.
Temperature increasss ¢. From Einstein’s
well-known expression? for », viz.,
(ii)

y=C X 0:77 x 10124/ T,/MV?*3

where C is a constant, T, the melting—point
on the absolute scale, M the molegulz;r weight,
and V the molecular volume Ns3, it follows
that

valls;

that is, an increase in ¢ (as a result of tempe-
rature rise) is accompanied by d:crease of .
Such a conclusion was arrived at by Macleod*
from considerations of free space in liquids.
A negative temperature co:fficient for K is
therefore to be anticipated. This result, ob-
tained from theory, is in agrezment with the
findings of Bridgman® in the case of all liquids,
except water, which has a positive temperature
coefficient. Th:z behavicur of liquid metals
also falls in line with the akove deduction.!

Bridgman® has shown that K increases with
pressurz, the effect being greater for more c.m-
pressible liquids, and at 75° than at 30°C.
Further, the temperature coefficient of al
liquids at pressures above 3,000 kg./cm.2 is posi-
tive. The effect of pressure is to reduce o
causing thereby an increase in ». The increas-
ed conductivity of liquids wunder pressure
is thus explained with more compressible
liquids, and at high temperatures, the reduc-
tion in ¢ due to a certain pressure will be
more marked than with less compressible
liquids and at low temperatures.

The high conductivity of water is due to its
agsociated nature. In associated liguids, apart
from the propagation of heat by collisions as
postulated by Osida,! an addtional factor is
the fcllowing: When an associated complex
arrives at the hotter part of the liquid as a
consequence of irregular heat movements, it
partially dissociates into smaller units; con-

versely, when these smaller units come into
" the colder parts they partially renuite. Since
dissociation is accompanied by h:at absorp-
tion and reformation of complexes by genera-
tion of heat, this process would enhance the
thermal conductivity. An additional factor is
the greater vibration frequency of the smalier
units formed in the process. Due to the forma-
tion of such smaller units with greater » at
higher temperatures, water has a positive tem-
perature coefficient of conductivity. The posi-
tive coefficient of all other liquids, above
3,000 kg./cm.2, investigated by Bridgman® might
. be due to the formation of complexes at such
high pressures. i
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SHAPE OF THE
OVERCAST SKY

THE problem of the apparent shape of the
cloudy sky is one of much interest in meteoro-
logical optics. This was partially investigated
by Miller and Neuberger! in the case of skies
covered with 90 per cent. or more of clouds
based below 10,000 feet. Their results l:ad to
the surprising conclusion that the half-arc
angle* decreases ‘with increasing cloud-height ;
In othir words, the sky appears to become
flatter with increasing cloud-height. No expla-
nation has so far been suggest:d for this ano-
maly. It was felt desirable to examine whe-
ther this conclusion holds for overcast skies,
whose ceiling lies above 10,000 feet. In wizw
of the uncertain influence on the half-arc angle
of differzntial illumination of the clouds when
they ar: cumuliform,® measurements were
made by the author only when the skies were
totally overcast with the stratiform type of
medium and high clouds based above 10,000 tt.
In this note arz reported the results of those
measurements. An attempt has also been made
to offer a possible explanation for the observed
anomaly. '

The m:thod of determination of the half-are
angle is the same as described in a previous
communication.t In order to obviate the offect
of partial illumination and differing visibility
on the half-arc angle, all m:asurements were
made at about noon-time when the sun wus
near the zenith and under conditions of good
and nearly identical visibility of 20-25 miles.
Eight measurem:mnts were made at a time in
four different directions free from orographic
elevations and their mean was adopted as the
repr:sentative value. '

The results reproduced in Table I are the
means of a number of representative valu:s

THE VISUAL

for skies overcast with stratified clouds of
TaBLE I
Average | Helf-aic
Kind of cloud height of | anple in Ratio
base in ft.|  deg. - 0l1/0z2
[
Thick Altostratus 10 000 27.1 273
Thin Altostratus 13.000 266 2.80
Thick Cirro stratus 17.000 2i-2 2.85
Thin Cirro stiatus 22,000 - 23+4 2:97
i
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approximately the same hepght of b o the
fourth column of this tabl. are given e vato
of {hy apparent distances of the horvon ard
the zenith {rom the place of abservation (il
0z, caleulated on the assumption of e Lo
profile for the meridional seetion of the ok

AN

The hall-are angles reported by Miller
Neuberger for cloudy skws with averas o baoe
al 1,200, 3,000 and 8,900 feet respective Iy are
299-2 28°-0 and 272, These values it i very
well with those in the above table, which show
a steady  diminution with inereasing cloud-
The observed invorse relationshyyy e
tween the half-are angle and the eloud-heg i
cannot be explained on a peom trical bast oo
which, there should indeed he o posttive v
relation between the twuo,

The true explanation for the observed e
maly appears 1o consist in the subjeetive por-
ception of depth, which varies aceording U thee
kind and colour of the clowd.  As the wier
has recently pointed out while dimcussig Gy
apparent enlargement of the sun and the geen
near the hovizon,® o darker objeet 1 ndn to
impress the eye as being more distant ard bes
ger than a brighter one ot the some dibanwes,
all other conditions remaining  equal. T
thicker and darvker the cloud, the more convex
would the overcast sky thercfore  appeas.
Amongst the cloudy skies referved to in the
above table, the muaximum convexity  wonhl
seem 1o by associated with the thick and grey-
ish allostratus cloud, which s practically un
pervious to direct sunlight; and the minimum
convexity with the high oand whitish  virre-
stratus cloud, through which the sunlight ewaly
penetrates.  In the case of low cluwds, the
thicker and darker the ceiling, the highsr does
it look.

One fact of practical inter st that cmeages
from this investigation jx that subjective ine
pression considerably influences  the  veasd
cstimation of the heights of buse of  elouds
There is a goneral tendency to under-estimate
the heights of medium und high elowds, his
tendency is more pronounced, th.e brighter and
thinner the clouds ave. The heighis of Yow
clouds are overestimated and this the more o,
the thickir they appear., I may, therefove, he
laid down as a sule rale (o follow in ulilismng
data of estimated cloud heights in metearadosd
cal work, that the actual heights are highes
in the case of medium and high eloeds und
lower in the case of low elouds than the eati-
mated ones. .

In conclusion, the author wishes to express
his grateful thanks to Mr. 3. N. Sreenivasiinh,
Regional Director, Rrogional  Meteorolopival
Centre, Madras, for his kind cencourngement
during the course of this work,
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