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Abstract

A thermosyphon was one type of heat transfer devices with high performance. In order to
'.e's:t'.i.ga_'te._g"the- operation principle of this device, the flow patterns of working fluid within a
ﬁieﬁ%)oéyphon were visual studied especially at the vertical operating orientation. The
pexii_rﬁ_ental setup consisted of the pyrex glass tube thermosyphon with 32 mm inner diameter
dzmm wall thickness, the glass jackets of evaporator and condenser sections, a heating bath, a
_on_};g_ bath, a temperature recorder, a flow meter and the digital video and still cameras. The
ste_é fhermosyphon consisted of the evaporator, adiabatic and condenser sections. The condenser
an_;l';&iabaﬁc fengths were set to be constant at 40 and 10 cm respectively. The working fluid
m a thermosyphon was the distilled water and its filling ratio was about 50% of the
;ev".;')_t)ra.tor volume. The evaporator section was heated by hot water circulated from a heating
bath _.Heat was removed from the condenser section by cold water circulated from a cooling bath.
_f_}l‘lgfi:_'experiment was conducted by varying the experimental parameters which were the
eyﬁﬁérator temperatures of 30, 40, 50, 60 and 70°C and the evaporator lengths of 32 and 64 cm.
it was found from the experiment that the themlos.yphon operation was able to be explained by
tf_t_i;_‘boiling and flow phenomena of working fluid within a tube as the heat transport occurred. The
ex;;i)erature and length of evaporator section affected the internal flow patterns and the heat
_i_ti::énsfer of a thermosyphon. For the thermosyphon with 64 c¢m evaporator length, when the
E':e'_‘;'_a'porator ternperature was increased from 30 to 70°C, the boiling was more violent and the flow
"p.a_tt_érn changed from the bubble flow to the shug flow, the churn flow and the annular flow

'--following the increased temperature. The heat transfer rate of thermosyphon also increased from

-:-_92:?0 809 W. In case of the influence of evaporator length, with increasing the evaporator length
'_from 32 to 64 cm, the various flow patterns of two-phase flow boiling rapidly occurred and the

- annular flow was clearly observed and well inside the evaporator part. The heat transfer rate of

- thermosyphon also enhanced from 555 to 809 W at 70°C evaporator temperature.






