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An Experimental Study on the Heat Transport Characteristics of
a Sodium Heat Pipe for a Solar Fumace

“Joon Hong Boo, Cheol Min Park, “Jin Soo Kim, Yong Heack Kang
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Abstract : Cylindrical stainless—steel/sodium heat pipe for a high-temperature application was
manufactured and tested for transient and steady-state operations. The container material was
made of stainless-steel 316, and the working fluid was sodium. Stainless-steel 316 mesh screen
was inserted as a capillary structure. The working fluid fill charge ratio was approximately 64 ~
181% based on the pore space of the wick. The outer diameter of the heat pipe was 12.7 mm and
the total length was 250 mm. The evaporator part was 150 mm and the condenser 80 mm. The
performance test of the heat pipe has been conducted in the furnace with up to 800 W. The
variation of the average heat transfer coefficient was investigated as a function of heat flux and
vapor temperature. As input thermal load increased, it was showed that difference of temperatures
in evaporator and condenser decreased and that operating section and heat transfer characteristics

at the heat pipe increased.
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Fig. 1 Schematic of the sodium heat pipe in
this study and the thermocouple locations

Fig. 2 Schematic of the experimental setup

Table 1 Dimensions/materials of heat pipe

Pipe O. D.(mm) 12.7
Pipe I. D.(mm) 10.7
Pipe length(mm) 250

Pipe material Stainless Steel 316

Stainless Steel 316,
screen 60 mesh,

Capillary structure
1 layer

Sodium

Working fluid
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Fig. 3 Axial temperature distribution of
sodium heat pipe as a function of thermal load
(fill charge ratio 64%)
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Fig. 4 Axial temperature distribution of
sodium heat pipe as a function of thermal load
(fill charge ratio 88%)

o ki
ol
(m
%)
o
=
o
_L>,i
oft
—+ 1o
S
b o ¥2
OW N 10
L - ]
R
flrme o > o &

] fo
offl o~ 1
ot =+ 1m
r B~
S g 1N o
e rlr 4 Y
rfo
f
S
2
rlo
olo
Hy
4z
o,
= o
o
lo, ol
ot
(X

4
ols
o
2
R

N
-~
ol
£
)
T
o
3L

o
?E 2
2

N N

1400
—M—200W —O—250 W —A—300 W —<7—350 W —<{}—400 W
—K—450 W —S—500 W —B—550 W —®— 600 W —— 650 W

120041 9 700w —0—750 W —@—800 W

1000 -

800 1 &

Temperature, °C
(2]
o
o

N
o
S

N
o
S

o

T T T T T
0.0 0.2 0.4 0.6 0.8 1.0

Axial Position, x/L
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sodium heat pipe as a function of thermal load
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Fig. 6 Axial temperature distribution of
sodium heat pipe as a function of thermal load
(fill charge ratio 180%)
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Fig. 7 Comparison of thermal resistances of

sodium heat pipe
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