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Abstract—This work describes an experiment which was carried out in order to determine the effect of

temperature on the thermal conductivity of sodium, in the temperature range 90-850°C. The

experimental method is based on a mathematical model which is briefly examined in the first section.

The apparatus and the test procedure are described in the second section, with reference to the major

features of the measurement device. In the last section the experimental results are compared with
previously published data.

NOMENCLATURE
z,  co-ordinate in the vertical direction;
r, co-ordinate in the radial direction;
t, temperature (degree Celsius °C);
T, absolute temperature;
g, heat flux per unit time and area;
g, temperature gradient;
K, thermal conductivity;
a, linear thermal expansion coefficient;
p, thermoelectric power;
I,, radial length of the thermocouple well;
v, thermoelectric force;
p,  density;
pe, electrical resistivity;
cp, specific heat at constant pressure;
P4, electrical power dissipated in the guard
heaters;
Subscripts
av, average;
v, radial;
z,  vertical;
m, mean;
I, liquid metal;
S, steel;
g, guarding;

max, maximum;

o,

at room temperature.

INTRODUCTION
HEAT-TRANSFER systems utilizing liquid metals
provide one method for efficiently exchanging
large quantities of heat at high temperature
levels. The fact that the first three alkali metals
(lithium, potassium and sodium) have densities
less than water and possess high latent heats
makes them extremely attractive as heat carrier
fluids in power cycles for space applications. The
favourable combination of physical properties
such as heat capacity, viscosity, thermal con-
ductivity and high temperature liquid range
makes alkali metals in principle among the best
heat-transfer media available for use in nuclear
reactors: of prime interest for this purpose is
sodium. A few properties of this liquid metal,
including the thermal conductivity, are not
known with sufficient certainty up to high
temperatures to permit optimization of design
criteria for developing maximum efficiency
coolant systems. The thermal conductivity
directly affects a parameter of the greatest im-
portance in the reactor thermal design, the film
transfer coefficient: we have therefore thought it
useful to carry out a measurement of this physical
property of sodium. The average accuracy of the
information obtained can be evaluated as
+5'5 per cent in the temperature range 100-
850°C. When we make heat-transfer calcula-
tions, the effect of a K error +5-5 per cent is
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1- EDWARDS valves for vacuum
and pressurizing.

2-Vacuum and pressurizing line.
3-Sodium filling line.
4{-Movabte level thermocouple.
§-Expansion reservoir tracing heater.
6 - Expansion reservoir.
7 - Insulation.
8- Vacuum - mahometer.
9- Main heater.
10 - Guard heaters.
11- Temperature trend in the reservoir.
12~ Thermal expansion joint.
13 - Measurement thermocouples wells.
14 - Heat sink.
15 - Device support.
16 - Vacuum chamber.
17 - Sodium .
18- Standard material.

19 - Guarding control weils.

Fi1G. 1. Thermal conductivity apparatus.
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slight if the K values are incorporated into the sodium across a well-defined length along the

over-all heat-transfer coefficient.

vertical direction, i.e. the heat-flow direction z,
and from a measurement of the heat flux g per

MEASUREMENT METHOD AND EXPERIMENTAL upnit time and area through the stainless steel
APPROACH TO THE MATHEMATICAL MODEL body-sodium configuration (see Figs. 1 and 2).

The liquid metal was contained in an AISI-304 The heat flux is derived by measuring in the
stainless steel capsule, bounded by a thin capsule lower body the spatial temperature
cylindrical shell. At several temperature levels gradient in the z-direction and assuming that
the thermal conductivity is inferred from a we know, with a high degree of accuracy, the
temperature drop differential measurement inthe thermal conductivity of the steel AISI-304,
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chosen as a standard up to the highest tempera-
tures. The measurement method employed in
the device is therefore a comparative longitudinal
heat-flow method. Before beginning the ex-
periment, the AISI-304 was suitably stabilized
for minimum change in grain structure. AIS1-304
was chosen for the following reasons:

(a) the thermal conductivity values are well-
established [1-6]

(b) this material is readily available

(c) the thermal conductivity of alloyed metals is
not appreciably affected by small amounts of
impurities and it is stable at high tempera-
tures.

We call C an imaginary cylinder of cross
section S, bounding a part of the sodium-steel
configuration and whose axis is orthogonal to
the measurement wells 1-5 (Fig. 2). Measuring
the radial temperature profiles in these and
obtaining a flat profile shape over a certain
section S;(i = 1-5), it follows that

(r, z),=z; ~ constant 1)

in S; within the measurement error. Comparing
the average values of the gradients in S;, one

gets
&r = (0tfor)ay < g, = (0t/0z)av (2)

This relation means that the lateral cylindrical
surface of C can be considered adiabatic: no
flow of heat takes place across the generating
lines parallel to the z-direction and the heat
flux is continuous at the separation surface
between the two media (sodium and steel)
existing in the cylinder C, which is therefore a
thermal flux tube. Thus one gets

qr = (s (3)

Using in the two media the diffusion equation

solution
g = — Kdt/dz 4)

and considering K a linear function of ¢, accord-
ing to our assumptions ¢ is constant with z in the
cylinder C and K results:

K=K+ Kot Q)
Substitution of (5) into (4) yields

g = — (K1 -+ Kz t)dt/dz (6)
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By integration within the limits #z, and ¢,
corresponding to the co-ordinates z, and z,

g = [Ky + Ke(ta + t)/2] (ta — t6)/(z6 — 24)
@)

where Ky + Ka(tg + 15)/2 = Ky, is the average
value of thermal conductivity between the
temperatures t,; and 5. The heat flow can then
be calculated essentially by means of the same
equation (4) where K is replaced by Ky,. Using the
equations (3) and (7), we have

gmi = Kni(tm1) (AtjAz); = qums
= Kma(tms) (At/AZ)s (8)

If we call o the linear thermal expansion co-
efficient of the container material, taking into
account that

Azy = Azl + a(tm) (tmi — 10)]
AZS = AZas[l + U-(tms) (tms - fo)]
the equation (8) becomes

Kmitmt) = v - [(A1/Az)s/(At/Azo)1] . Kuns(tms)
©)

where

Y — [1 + a(tml) (fml - lo)]/[l + a(tms) (tms
- to)] ~ 1+ altm) (tml — tms)

with tm = (tm1 + tms)/2. The thermal expansion
can therefore affect the results owing to the
temperature difference (fmi — tms). From the
data taken in the experiment, in Fig. 3 (tm; — tms)
vs. tmy is plotted, assumed to characterize the
average temperature level at which the device
operates: from this chart one gets

(Iml - tms)ma,x ~ 120 degC

Assuming approximately « = 17 . 1076 degC1,
we obtain ymax ~ 1:002: this proves that ther-
mal expansion affects the results by a very small
amount.

To infer the ratio between temperature drops
in sodium and steel from the ratio between the
corresponding potential drops, which are the
measured quantities, another coefficient must be
considered:

1 4 B = p(tm))/p(tms)
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F1G. 3. Difference between sodium and steel tempera-
tures vs. sodium temperature.

Such a parameter takes into account the thermo-
electric power variation with temperature: in
Fig. 4 its value is plotted vs. ¢y for the Chromel-
Alumel thermocouples employed in our ex-
periment. In this way (9) becomes

Kmi(tm)) = (1L + B) . v - [(Av/Azo)s/(Av/Azo)]
. Kns(tms) (1)

Since we measured in the steel three values of
(Av/Az,)s and therefore three values of thermal
flux, the several K(¢) values for sodium have been
calculated from the data taken according to the
following formula:

1+8 .y

(AvjAzey 1/3(go3-4 + goa—s5

+ Go3-5)

Kml(tml) =
an

where:
Goij = Kij(Avis/Azois)

K;; = thermal conductivity at the mean tem-
perature between the wells 7 and j
Azo; = distance, at room temperature, between
these wells

ROBERTO EVANGELISTI and FRANCO ISACCHINA

ol | <o

30

28

S
\\-

26

| /

p>o p<o

\ /
| \; /

L~ \

100 200 300 400 500 600 700

Im £°C)
N

—

800 900

FiG. 4. Thermoelectric power coefficient vs. sodium
temperature.

Av;; = thermoelectric voltage drop between the
wells 7 and j.

The practical difficulty presented by the device
is to obtain in the sodium-steel configuration a
cylinder C, that is a tube of thermal flux, at
sodium mean temperatures ranging from 90°C to
850°C. To this purpose a small vacuum chamber
was welded around the capsule and some guard
heaters were located on the outer wall of this
chamber to prevent heat from radiating out of
the measurement capsule surface. When the
predetermined temperature level was approxi-
mately reached, steady state conditions were
established with a certain value of the power
generated in the several heaters: in each well a
measurement of the temperature radial profile
t(r, 2);—»; was taken. During the process of
approach to the condition (2), adjustments of
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the electrical power in the guard heaters were
made continuously in an effort to match alil the
guard temperatures with the corresponding radial
temperature distribution in the capsule. The
currents were adjusted until it was possible to
get a flat shape of the profile over an area S;, for
each well. Supposing that the radial position of
the five regions S; allows a common area S, to
be defined, this becomes the transverse section
area of the thermal flux tube C. In Fig. 5 some
radial temperature profiles are shown corre-
sponding to a K(f) experimental point at
tm1 = 427°C: we suppose to have reached the
condition (2) in the regions S;. High vacuums
were attained by the use of two pumps: a
mechanical fore pump and a water-cooled oil
diffusion pump, with a liquid nitrogen cold trap.
However, in order to simplify the operation, the
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FiG. 5. Temperature radial profiles (tm: = 427°C).
H.M.—4K
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results obtained in some preliminary tests were
of the greatest importance. These proved it was
possible to have flat isothermal surfaces in a
small region of the device even without vacuum,
by employing a sufficiently high heating power
in the guard windings. Owing to the much greater
simplicity of operation, the apparatus was
operated in most measurement runs without
vacuum: therefore the radial heat losses were
minimized only by the electrical guarding. In
this case the possible heat exchange by con-
vection in the vacuum chamber is not a source of
error, if one is able to obtain a thermal flux tube
by adjusting Py. Furthermore it will be noted
that such convection effects were also made
small by means of the thermocouples located in
the wells 7, 8 and 6. These allowed the tempera-
ture drop across the vacuum chamber to be
measured, so that the guard heaters 1, 2, 8 could
be controlled. By limiting one’s considerations to
the radial region where the condition (1) is
satisfied, in a comparative measurement all
effects of natural convection in the vacuum
chamber and heat exchange by radiation between
the inner and outer wall do not affect the accuracy
of the data. The adjusting of the guarding power
necessary to obtain the condition (2) anyway
limits these effects, even if it does not nullify
them. A possible source of error, on the con-
trary, could be the natural convection in the
molten sodium. To eliminate it, the apparatus
was designed with the heat source at the top
and the heat sink at the bottom, as shown in
Fig. 2. Nevertheless it was experimentally ob-
served that the axial heat transfer by conduction
at temperatures in sodium higher than about
550-600°C was disturbed, presumably by
natural convection, near the edge of the con-
tainer cross section. Such a perturbation was
revealed in the Ap; measurement by a little noise:
in the analysis of the method accuracy such a
noise has been considered a source of error.

EXPERIMENTAL APPARATUS AND
TEST PROCEDURE
The apparatus developed was designed as a
measuring device for steady state, one-di-
mensional flow, of the guarded cylinder type. The
outer side of the guard cylinder was covered by
Kawool insulation, as shown in Fig. 1, to
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reduce the currents in the windings, A specified
heater temperature was maintained with lower
currents than without insulation: in this way
heater failures were limited. Each guard heater
consisted of some turns of a helix wrapped
around the outer wall of the vacuum chamber:
a Thermocoax resistance heating wire was
employed. The capsule main heater was made
up of very compact Thermocoax coils, located
in three layers and pressed by a plate to the
upper stainless steel body. The heat sink was a
copper plate bolted to the lower capsule body
and transferring by convection the heat to the
environment. Each guard heater was supplied
with a.c. voltage, stabilized -+0-1 per cent and
controlled by an autotransformer with coarse and
fine regulation, to obtain a high sensitivity in
the guarding power variation, To the same a.c.
stabilized power supply were connected the
power leads of the main heater, located at the top
of the capsule (Figs. 1 and 2). All heaters currents
were measured with ammeters whose accuracy
was -+-0-5 per cent full scale range. Tempera-
tures were measured by stainless steel covered
Chromel-Alumel thermocouples, with thermo-
junctions electrically insulated from the sheath
by magnesium dioxide and attached through a
12-point selector switch to a potentiometer
whose accuracy was +(1 vV - 0-001 per cent).
The temperatures were measured by using a
galvanometer null detector, connected with the
circuit of the potentiometer. With the galvano-
meter unit placed approximately two meters
from the projector, the current sensitivity was
220 mm/pA: the galvanometer and thermo-
couples resistance was about 210 ohms, therefore
the voltage sensitivity in thermoelectric forces
measurement was ~1 mm/pV. As shown in
Fig. 6, stainless steel tubes were used to position
the thermocouples in the liquid metal and in the
standard material. The tubes employed as
thermocouple wells in sodium were argon-arc-
welded to the container wall, and the sealing on
the outer wall of the vacuum chamber was
provided by Conax glands. The thermo-
couples were inserted in the wells by means of
steel tubes 0-9 X 0-6 mm, whether in sodium or
in steel. The adoption of this method presents
the following advantages from the temperature
measurement viewpoint, in comparison with
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F1G. 6. Thermocouples wells arrangement.

welded thermocouples: (a) it is possible to
measure the radial temperature profiles. In this
way one checks the agreement between the
mathematical model from which equation (11)
is derived and the physical phenomenon; {b) it is
possible to measure the spatial temperature
gradient in sodium and in steel with the same
thermocouple doublet. The influence of syste-
matic thermocouple errors and ageing effects is
therefore avoided; {c¢) it is possible to effect a
continuous control through calibration of the
employed thermocouples and the whole
measurement circuit. The thermocouples can be
shifted and readily interchanged or renewed at
any moment during the experiment in the case of
a failure. The possibility of substituting and
interchanging the thermocouples during the
measurement allows, also witheut calibration, a
continuous indirect control of their response. It
was proved that by mounting several doublets of
thermocouples the temperature drop values were
always duplicated better than +1-2 per cent.
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This fact indicated that no erratic temperature
readings were taken and the thermocouples’ wires
used were uniform. This solution nevertheless
presents the disadvantage of interference with
the measurement, but such a perturbation caused
by the thermocouple wells can be taken into
account in the error evaluation. However to
avoid affecting the device symmetry, the wells
were spaced 90 degrees apart along the z-
direction. In order to detect any possible sodium
spilling through the container wall, a sodium
level measurement device was provided in the
expansion reservoir on the filling line. The
level was measured with an accuracy of +2 mm
by means of a movable thermocouple, using the
temperature gradient discontinuity at the bound-
ary between sodium and covering gas (helium).
Such a discontinuity was due to the considerable
difference between the thermal conductivities of
sodium and helium. Before filling, and after
assembly, all metal surfaces were cleaned
according to the following standard procedure:
a degreasing, an alkaline cleaning and a nitric
acid-hydrofluoric acid dip, then distilled water.
The device was filled by liquid metal distillation
from a Pyrex-glass still on to a sintered glass
filter, and through a glass-steel joint directly into
the expansion reservoir and specimen chamber
under a vacuum of about 5.10-% mmHg. The
connecting tube of the filling line was welded
closed at the top under reduced pressure of
purified helium: X-ray photographs of the
specimen chamber with the sodium in the solid
and liquid state indicated complete absence of
voids.

During the experiment the test procedure was
as follows: we measured the radial temperature
profiles until it was possible to attain a flat
shape of these, adjusting the guarding power.
Afterwards, the thermojunctions of a doublet of
two differential connected thermocouples were
positioned in the centres of these regions for the
spatial temperature gradient measurement along
the z-direction. This enables one to neglect the
correction due to the heat removal from the
thermocouples’ wires, whose hot junctions are
located in approximately isothermal planes.
Having taken some readings of the temperature
drop between two wells distant Az along the heat
flow direction (position a), we reversed the
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axial location of the doublet (position b).
The effects of systematic errors are eliminated
when one takes as true temperature drops the
means of the values obtained in positions a and b.
This procedure was repeated » times correspond-
ing to one experimental point of the K(¢) function,
in order to minimize the temperature error due
to the location uncertainty of the thermo-
junctions. The average temperature in Az was
also measured several times to control the
thermal stability while the data were taken.
Considering, at the beginning, the two thermo-
couples in position a, we call L the one located in
the well at the lower temperature and H the one
positioned at the higher temperature. The
measurement was made by inserting L in a tube,
filled with silicon oil and contained in a thermos
bottle with ice and water: in this way, the
thermocouples being differentially connected, we
took some readings of #,(z + Az). Then we dis-
placed H in the other well and read £,(z). In the
same manner we proceeded for thermocouples in
position band assumed as mean temperatureinAz

_ taz) + talz + AZ) + t(2) + oz + AzZ)

mAz 4

i

As mean temperature #; in the well / we assumed

tia + tiv
fy = ———r
2
As sodium average temperature and as steel
average temperature we assumed respectively

h+t2 ts3+ti+ts
i = = I

Up to the highest temperature, when data were
taken, the thermal stability of the device was
better than +-1degC. To avoid variations, during
the measurement runs, of the mutual axial
location of the thermocouple wells in sodium
owing to a possible bending of these, the solution
shown in Fig. 6 was provided. For obvious
reasons it was chosen that

and tmg ==

X >a,. lw . (tmax —_ to) (12)
where:
ly is the radial length of the thermocouple
wells;

tmax is the highest temperature reached in the
sodium during the experiment;
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x is the distance of the well end from the con-
tainer wall,

The wells in the steel body during the assembly
were similarly arranged.

DISCUSSION OF THE RESULTS AND

COMPARISON WITH EXISTING DATA
Taking into consideration the geometry and
the features of the employed thermocouples, the
dimensions of the wells, the distances along the
z-direction between the wells axis, the accuracy
of the standard material conductivity (evaluated
as -3 per cent), the radial heat exchange effects
caused by imperfect guarding, the sensitivity of
the instruments, etc., the total error AK/K results
from an addition of several terms. Some of them
vary with temperature: AK/K is therefore a
function of the temperature. This function,
plotted in Fig. 7, has a flat shape in the 200-
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FI1G. 7. Measurement error vs. sodium temperature.

750°C range and an average value AK/K ~ 5 per
cent. The trend of the standard material thermal
conductivity vs. temperature is plotted in Fig. 8.
The experimental points of the sodium measured
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K(t) function are plotted in Fig. 9: they have
been calculated by the relationship (11). Inter-
comparison of the three heat-flow quantities
qoi; showed extreme differences of 1-5 per cent.
Equal weight was given to the three measure-
ments and the arithmetic mean value was used
to give the heat flow in sodium. Each reported
K(t) value represents a series of equilibrium
measurements with the same settings over a
period always of hours and, in some cases, days.
Values at a given temperature were duplicated to
better than —+1-5-2 per cent. In the several runs,
measurements were taken going up and coming
down in temperature in order to insure repro-
ducibility. A least-squares fit of the experimental
results was obtained over the measured range
100-850°C: it is given by the linear equation

K = 0916 — 0-49 . 10-3 . ¢ (W/cm degC) (13)

The maximum deviation of this equation from
an experimental point is -+3-9 per cent, the mean
scatter of results is lower than 4+1-7 per cent:
this agrees very well with the experimental error
evaluation. It will be noted that for sodium
there is a lack of experimental data at tempera-
tures higher than 550°C: some books report
values of K(r) in this range, but it is a matter of
doubtful extrapolation. For this reason we have
been concerned in extending this physical
property of sodium up to ~850°C. The upper
sodium temperature limit reached in our ex-
periment represents the maximum attainable
with commercial heater windings with the geo-
metry chosen for the device. On the other hand,
this choice is a compromise between the diffi-
culty of obtaining an efficient guarding (the
easier, the smaller is the ratio length/diameter
of the capsule) and the necessity to make the
error due to the location uncertainty as small as
possible (this error increases with decreasing
ratio length/diameter). The device dimensions
shown in Fig. 2 are the result of such considera~
tions. Within the evaluated total error, it is
possible to compare our experimental results
with the sodium thermal conductivity values
obtained by other experimenters only in the
0-550°C temperature range. In this range ex-
periments have been carried out by Hornbeck,
Bidwell, Hall, Miller, Nikol’skii, Ewing and by
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some researchers of the Wright Air Development
Center [7-13]. Although the trend of the function

Fic. 8. Stainless steel AISI-304 thermal conductivity vs. temperature.

AK/K = f(tm1) rapidly increases for

we have considered it interesting to test our
device also at temperatures lower than 97-81°C,

tmi << 150°C,

i.e. the sodium solidification temperature. In
Fig. 9 the two points obtained with solid sodium
are reported for comparison with the experi-
mental results of Bidwell and Hornbeck: these
experimenters measured K in the ranges —200-
+80°C and 6-88°C respectively. Our results
agree within the error with those of the previous
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Fic. 9. Sodium thermal conductivity vs. temperature.

observers and prove clearly the discontinuity
of the sodium behaviour in the passage through
solidification. This discontinuity of the function
is surely associated with the break-down of the
crystal lattice: in the Sittig work [14] the ratio
which characterizes such discontinuity is also
indicated:

Kotia/Kliquia == 1-31-1-39

From our experiment it can be found that

Ksoria/ Ktiquia = 1-39

The published experimental values of sodium
conductivity in the 100-500°C range and the
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FiG. 10. Comparison of our experimental results with existing data.

best fit of our results are shown in Fig. 10: the
discrepancies are small and always within the
total error which affects the results. The ranges
covered are: in the Hall experiment 100-210°C,
in the first Miller experiment 100-350°C, in the
W.A.D.C. experiment 210-450°C, in the Ewing
experiment 170-512°C, in the Nikol’skii experi-
ment 250-550°C. E. Dunning [15] of the Argonne
National Laboratory reviewed in 1960 the whole
meagre literature on the subject of sodium con-
ductivity. Using experimental data which seemed
to be the most reliable, he proposed to evaluate
the K(z) function for the sodium in the 100-550°C
range according to Sittig’s theory, by the
equation
K(t) = 0,908 — 0,485 . 103 . ¢ (W/cm degC)
(14)

which fits the values found by Hall, Ewing, etc.

Owing to the need for liquid metal conductivity
values at higher temperatures, it was desirable to
find some method for extrapolating the measured
values. The possible semi-empiric ways have been
essentially the following three: (a) mere extra-
polation to higher temperature levels of the
equation (14) which fits experimental points
obtained in the lower temperature range; (b)
correlations in the literature [16] have shown
specific heat, density and thermal conductivity
to be interrelated. To this purpose a relationship
can be developed which closely approximates
the literature sodium conductivity data measured
in the range 100-550°C:

Ka(t) . ch(t) . p(t) = constant

(15)

By the least-squares method it is found that
a=1,b= —1, c = —5/3. Having obtained the
cp(t) and p(¢) variation with temperature from
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Fi1G. 11. Lorenz number vs. temperature.

the charts reported in the Dunning work, we
have calculated some points of the K{¢) curve
in the unexplored temperature range (Fig. 10):
the value of the constant which appears in
equation (15) was derived from equation (13);
{c¢) for a metal a simple relation exists between
the thermal and the more easily measurable
electrical conductivity, that is the Wiedemann-
Franz-Lorenz law

L = (K p¢)/T = constant (16)

where L is called Lorenz number. The value of
L is predicted in the electronic theory to be

L =223 =- 244,108 (VZ/degC?)

In this way Cleary and Kapelner [17] obtained
the more recent results of sodium thermal
conductivity: in the range 100-850°C they
measured the electrical resistivity pe, in order to
compute from these data the sodium thermal
conductivity. This procedure in extending ther-
mal conductivity data to the high temperature

ROBERTO EVANGELISTI and FRANCO ISACCHINI

region is partly justifiable by the good agreement
between calculated and theoretical values of L
for sodium, in the 0-350°C range. According to
the data reported in the Liquid Metals Handbook
[10] we have calculated the L values plotted in
Fig. 11. From Fig. 10 appears a somewhat
surprising agreement between the Cleary-
Kapelner extrapolated results and those obtained
by correlating specific heat, conductivity and
density. Generally, however, we raise many
doubts about the validity and the accuracy that
one can get out of this information obtained by
extrapolation. In fact, how doubtful the K values
plotted in the Cleary-Kapelner chart are, is
proved by Fig. 11. Here we have plotted the L
values calculated from the electrical resistivity
equation indicated by these researchers

pe =594+ 37.10-2  r—936.10-7 . ¢2

4+ 229, 108 . 3 (uQ cm) an

(where ¢ is expressed in Celsius degrees) and
from their K{(¢t) chart, from our results and from
equation (17). The value of L chosen to calculate
K is correct up to 600°C but at higher tempera-
tures it inexplicably rises, while the opposite
occurs to the values derived from our experi-
ment. In this range the Cleary—Kapelner K(r)
values, which in Fig. 10 are out of the uncertainty
band of our best fit, are therefore essentially
highly doubtful.
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Résumé—Cette étude décrit une expérience qui a été conduite afin de déterminer l'effet la de tempéra-

ture sur la conductivité thermique du sodium, dans la gamme de température allant de 90 & 850°C.

La méthode expérimentale est basée sur un modele mathématique qui est examiné rapidement dans

la premiére partie. L’appareillage et la méthode d’essai sont décrits dans la seconde partie, en se

référant aux caractéristiques principales de 'appareil de mesure. Dans la derniére partie, les résultats
expérimentaux sont comparés avec les résultats publiés auparavant.

Zusammenfassung—Diese Arbeit beschreibt einen Versuch, der durchgefithrt wurde, um den Einfluss
der Temperatur auf die Wirmeleitfdhigkeit von Natrium im Temperaturbereich von 90 bis 850°C
zu bestimmen. Die Versuchsmethode basiert auf einem mathematischen Modell, welches im ersten
Abschnitt kurz untersucht wird. Im zweiten Abschnitt werden die Apparatur und der Versuchsver-
lauf unter Hinweis auf die wichtigen Eigenarten der Messvorrichtung beschreieben. Im abschlies-
senden Teil werden die Versuchsergebnisse mit frither verdffentlichten Daten verglichen.

Ansoramua—B pafoTe ONHMCHIBAIOTCHA DHCIEPHMEHTHI, MPOBENEHHEIE C 1€bI0 BHIACHEHHA

BJAMAHIA TEMIIEPATYPHL HA TENJIONPOBOIHOCTE HATPHA B TeMIlepaTypHoM uHTepBate 90-850°C.

IHKCIMePUMEHTAIBHEI MeTO]l OCHOBAH HA MATeMATHYECKON MOJeNH, PACCMOTPEHHON BKpaTLe

B IlepBOM pasgesie. Bo BTOpoM paspgese TaHO ONUCAHUe HKCIEPMMEHTANLHON YCTAHOBRKH W

METORMKY DKCIEPIMEHTA, A TAKMHE IPUBELEHO OflIee OMUCAHNE U3MEPUTEILHOIO YCTPOHCTBA.

B nocaengHeM pasjeie NPUBOANTCH CPABHEHHE DKCIEPHUMEHTANBHBIX Pe3YVILTATOBR C panee
OI'[yﬁJIHROBaHHLIMH JAAHHBIMU,



