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Surface Temperature Fluctuation and Flow Characteristics of

Two-Phase Thermosyphon with Bottom Heated Chamber

Toshiaki INOUE, Masanori MONDE and Masaki ASAKURA

Abstract:

An experiment on heat transfer characteristics in a two-phase thermosyphon was carried out at atmospheric
pressure employing water as an operating substance for an adiabatic pipe of inner diameter D, =2 to 8 mm and
of length L = 500 and 1000 mm. A heated surface temperature starts fluctuating, because of unstable vapor-
liquid counter flow at a heat flux. Heat flux, dy, at the onset of the heated surface temperature fluctuation has
been measured in the two-phase thermosyphon of which the bottom is heated. A feature of bubbles at the upper
end of the adiabatic pipe was photographed and was related to the temperature fluctuation, and the effect of
D,, and L on q, was clarified. The characteristics of the temperature fluctuation of the heated surface and flow
in the pipe were also discussed. The heat flux at the onset of the temperature fluctuation can be predicted by
the Wallis equation with C,,= 0.7 for 3= D, =8 mm.
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Fig. 1 Schematic diagram of the experimental appa-
ratus
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Fig. 2 Cross sectional view of the heated block
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Fig. 3 Temperature distribution along x axis

Surface temperature T. calculated

using T\ and T:

----- Surface temperature T.
using Ti and Ts

Oq=31X10° W', Aq=2.6X10° Wm’,

[q = 1.8X10° W/m®

calculated
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Fig.6 Temperature fluctuation of the heated surface
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