F MY AL — XA OB AEBESGRIZOWT

WA T - HR J5HET AR BRE]T - 2R KIETRT
(19824 1 A 6 A2 )

On useful temperature range of sodium heat pipe

By

Tadashi YAMAMOTO, Yoshio TANAKA,
Seiji MATSUMOTO, Masaharu SASAKI

Abstract : In this paper, the result of the useful temperature range of
the heat pipe employing sodium as the working fluid is presented.

The sodium heat pipe is manufuctured from SUS 316 L stainless steel
tube with 25 mm outer diameter and 1.5 mm thickness and capillary
structure is two layers of 50 mesh screen stainless. The total length is
1000 mm, in which evaporator zone is 265 mm, adiabatic zone is 235
mm and condenser zone is 500 mm.

The test heat pipe was set mainly horizontally and the experiment
was carried out at vapour temperature range from 500°C to 700°C, in
which heater input fluctuation, surface temperature profile, heater
input etc. are measured.

As the results of this test and another life test carried out in advance,
the useful temperature range of the sodium heat pipe was discussed.
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Table 1 Heat Pipe Design Details

Working Fluid Sodium (54g)

Container Material  SUS 316L

Overall length t 1000 mm

‘ Evaporator . 265mm
Condenser . 500mm

st adia. . 48mm
2nd adia. T 187mm

Diémeter 25mm
VVVVall AThicklr]ess o 71. 5mmr
Wick Material i SUS 316L.,50 mesh 2 layers screeﬁ
- Wickr Thickness - 3 o 0. 647mm 7 7
R
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\ H.O IN
v Sodium heat pipe

)
H,0 IN - )l‘nfrared ray furnace
) Cooler
) Heat loss measuring box
) Heat flux transducer
6) Watt meter
(7) Thermometer
H.O OUT (8) Balance

{9) Thermometer

1100 2nd adiabatic zone

(1D 1st adiabatic zone

(8) —e—

Fig. 1 Schematic diagram of experimental apparatus for sodium heat pipe.
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Fig. 2 Surface temperature profiles of sodium heat pipe.
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Fig. 3 Over all thermal resistance of test heat pipe.
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Fig. 4 Relation between heat flux and temperature excess.
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Photo. 1 Bubble behavior on wick surface under low pressure.

0.49

0.92

Fig. 5 Wick arrangement.
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Fig. 6 Imaginary figures of bubble and sodium vapour layer thickness at

evaporator zone under low pressure.
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Fig. 7 Relation between sodium vapour laver thickness and

temperature excess of test heat pipe.
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Table 2 Thermal Conductivity of Sodium (kcal/mh’C)

Temp.°C | 500 550 600 650 | 700
Liquid T 57. 24 55. 08 52. 92 50. 76 48. 60
Vapour l 0.0435 | 0.0478 | 0.0521 | 0.0543 | 0.0575
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Fig. 9 Boiling curve of sodium heat pipe.
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