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ABSTRACT

The thermal condvctivity of sodium=potesiium
alloy, 77.7 wt. %K, has been determined between 157°
and 676°C. The conductivity curve of this alloy 1a-
creases from 0,2393 watts/cm=°C ot 157°C to & maxi~
mum of 0.2618 watts/cm=°C at 445°C and then decreases
to 0.2563 watts/cm=°C at 676°C. A grephic correlation
of these resvults with those of two other previovsly
reported sodium=potassivm alloys 1is presented.

PROBLEM STATUS

: This is a preliminary report oan this subject and
further investigations will be carried ovt in commection
wi:hlihc study of physical=chemical properties of alkell
MeTRise

AUTHORIZATION

NRL Problem No. Cl =02
NR 411=020
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A thermal condvectivity eppirdtus woes désigned
and bvilt for relliable research measvirements on liquid
metals. The assembly and 1ts operation were discussed
in detail and resvlts were reported for sodlum end
potessivm metals in NRL Report No. 3835, Resvits on
8 sodium=potassium alloy (56.5 wi. % K) were reported
in NRL Letter Report 3230-135A/51. Further investigation
has been carried ovt on another sodiume=potassivm alloy
{77.7 wt. $ K) for which resvits arec reported herein,

The apparatus designated for the alloy work
was essentlally as previously reported in NRL Report
No. 3835 except for minor changes which were incor=
porated for increased accuracy. The position of the
bar sample heater relative to that of the guard-riag
heater was ralsed 0.3 of o cme By thls means, heat
exchange with the top of the bar was reduced to only
a small fraction of the one percent exchange 1in the
pure metal experiments. The fractiom of hecat lost
to leads, and error therefrom, was redvced noticeably
by repilacing the platinum lecads (to the sample heater)
with a two=section lecad == a platinum = 0% rhodivm
section extending to the fringe of the 1sothermal zone
and o large diameter platinum section extending ovt
of the furnace.

Pleatinum=pliatinum rhodivm thermocovplies were
vsed, as previovsly, to measvre temperatures on the
essembly., The some stainless steel (type 304) tube
which had been vsed in the previovs alloy work was
viilized for this investigation. Thermocouples, which
had been intercalibrated ageinst National Burecav of
Stendards primary covples, and which had been used ia
the previovs alloy measurements were emp loyed for thils
elloy measvrement. Intercolibration of thése cowples
in sitv was vanccessery slnce the thermal conductivity
of the steinless steel bar had been décvrately deter-
mined during the previovs messvrements on sodivme
potessium alloy end this kaown conductivity served as
4 po:lfivc check on the accuracy and stebliity of the
cowp les,

No therma! resistance at any alloy interface
was apparent during any part of these measurements,
The fina!l condvectivity resvlits for this alley (77.7 -
wte $ K) are listed in Table I in the order measvred.
Each valve represents ¢ series of equilibrivm experi-
ments over o period of 48 to 96 hovurse The probable
error for the average result 13 not over 1%,
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Temperature gradient in the liquid metal
alloy was measured with the two ouvter of three ther-
mocoup les peened into the wall of the specimen cham=
ber. An additional check gradient was obtained by
extrepolating the temperatures in the stainless steel
sections above and below the metal alloy semple.

This check gradient was necessarily of lower'precision
due to the influence of redial heat exchange. The
average extrepolated gradients differed by no more
than 0.5% from the directly measured gradients end
were entirely independent of the directly measvred
gradients by virtue of being based on thermocouples -
and bar lengths from other portions of the epparatus.
A second check on the overal!l measvred gredient was
provided by the extrea thermocouple at the middle of
the specimen chamber which permitted the measurement
of two suxiliary gradients in the metal alloy speci~-
men. Since the auxiliary gradients covered shorter
ber lengths they were of lower accuracy than the
measured gradients but their average differed by no
more than 0,4% from the measured gredieants.

Since the steel for both sections of the
spparatus uvsed in the present and previovs alloy
measurements was teken from meterial edjacent to that
vsed in the upper sections of the sodium and potessivm
spparatti (NRL Report No. 3835) an excellent means for
correlation of results of all the alkall mete! measvr~
ments was afforded through the use of the steel condvc-
tivity. Figure I represents the conductivity of this
steel as measvred during the sodium and potessium and
alloy experiments, To 600°C the maximum deviation of
any resvlt from the best curve was less than 1%,

Above 600°C extrapolated corrections for the measuring
thermocoup les were used. The deviations of the valves
at 717.8°C and at 733.8 from a straight line extra=-
polation through the lower temperature resvlts were
+0.8% and +1.1% respectively.

Thermal conductivity of 48.3 weight percent
potassium alloy has been measvred by Deem and Russel
of Battelle Memoria!l Institvute. Figure II presents
o comparison of their resvits with those of this
laboratory for 56.5 wt. £ K and 77.7 wt. £ K alloy.
(Report on Determination of the Thermal Conductivity
of Sodium=Potessium Alloy ot Eleveted Terperatures =
Herbert Deem oend He We Russel published in Argoane
Netiona!l Laboratery Report No. CT 35545 republished
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in NRL Report P=3010). In the original Argonne Lab~
oratory report the published date was plotted as o
best straight line. It would seem that, based on
the deate obtained at NRL, the 48.3 wt. £ K curve
shovld eppear rovghly as drawn here with & maximum
above 500°C.
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,v TABLE I
g THERMAL CONDUCTIVITY
SODIUM = POTASSIUM ALLOY (77.7 wt. ¥ K)

Run No. Temp. °C Thermal Conductivity

': . watts/cm °C
4
’ | 15741 0.2393
| 2 31642 0.2600

3 364.0 0.2614

4 445'_.2 0".26I8

S 525__.5 0".2607

6 21 l94 0“.2487
1 7 603.5 . 0.2584

8 67643 0.2563
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