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Abstract

An experiment was performed to study the heat pipe phenomenon of porous media heated
above at one-dimensional steady state for the range of heat flux, 300 w/m?~2,000w/m?. Glass
beads, sand, and copper particles were used as porous media and distilled water was used as a
working fluid. Result of experiment shows that the length of the two-phase zone increases with
the decreasing particle size for the same heat flux. At relatively lower heat flux the length of the
two-phase zone increases with the increasing heat flux, which contradicts the result of earlier
work. However, its length remains nearly constant when the heat flux increases above a certain
value. The length of the two-phase zore is proportional to the product of the heat flux by the
hydrostatic capillary height under the limited value of heat flux, that is,

L=A(g * leap) +B, G<-(C+-L-)
A leap

where 4 is 1.7x107* m?/w, B is 1.9x1072 m, and C is 0.43 for copper particles and 0.31 for glass
beads and sand.
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Fig. 1 Schematic diagram of experimental apparatus

—

=

0 |
@ Bakelite panel

® Main heater

@ Upper rod

@ O-ring

& Standard bar

® Vapor outlet

(@ Pressure tap
Guard heater

Fig. 2 Test section

(=

J:fﬁ_l_]
?/ 727,
i NN
o— /A &2/, H%é
- L\@
| L T‘“?
A o
N /77T [
1 —®
N / |
- —®
1 77
AR —®
1

BV ey

@ Ceramic insulation
@ Pyrex glass

@ Steel rod

@ Porous media

@ Water inlet

@ Lower rod

® Cooling unit

@® Thermocouples



43720l R Astelx @4l By 447 9P 827
Table 1 Physical properties of porous media
Property Brain size . Permiabilitymeasured
> Porosity
Porousmedia Mesh AV.DIA.(mm) K (m?

Glass 16~20 0.9 0.38 1.00E-10
Copper 12~24 1.0 0.37 2.40E-10
Copper 60~100 0.2 0.7 2.49E-10
Sand 20~28 0.72 0.41 9.00E-11
Sand 28~35 0.51 0.42 3.49E-11
Sand 48~60 0.27 0.43 2.30E-11
Sand 60~100 | 02 0.476 1.21E-11
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Fig. 5 Two-phase zone length vs. heat flux
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