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ABSTRACT: In this study, the heat transport limitations of a two-phase closed thermosy-
phon were investigated. For the test, a two-phase closed thermosyphon ( L,: 600 mm, L,: 105

mm, L,: 75mm, L : 420mm, D,: 22.2 mm, container: copper (inner grooved surface), working

fluid: PFC (C¢FL1)) was fabricated with a reservoir that can change the fill charge ratio. The
following was imposed as the factors on the heat transport limitations of a two-phase closed
thermosyphon.

1) Fill charge ratio of the working fluid.

2) Tilt angle of the longitudinal axis.

From the experimental data, some results were obtained as follows. When the fill charge
ratio was relatively small (¥ <20%), the heat transport limitation occurred about 100 W by
dry-out limitation. However over 40%, it showed nearly constant value (500 W) by flooding
limitation. The heat transport limitation according to the tilt angle increased smoothly until
the tilt angle was 60°, after then decreased slowly.

Key words: Two-phase closed thermosyphon(Z# ¥ 2-4 GAlol#), Limitation(3A), Fill
charge ratio(Z&d§), Tilt angle(7A+2}), Dry-out(=8ho]-o}l%), Flooding(&E e 9)
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2-phase closed
thermosyphon

Fin

Condenser
section

X Adiabatic
___section

Evaporator
section

Al block

Fig. 1 A heat sink using 2-phase closed ther-
mosyphons for cooling main power tran-
sition system of high speed railway
(Daehong Enterprise Co.).
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— Bellows
valve

Condenser
: section
Reservior (420mm)
(pyrex)
- ( Adiabatic section
(75mm)

Evaporator
A section
(105mm)

Fig. 2 A 2-phase closed thermosyphon manu-
factured for the test.
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Table 1 Specifications of the 2-phase closed
thermosyphon for present s_tudy

Component Dimension [mm]

helical groove
helix angle : 18°
thickness : 0.32
depth : 0.28
fin thickness : 0.25
number : 130

Structure of
inner surface

Container evaporator adiabgtic condepser
section section section
Length 105 5 420
Outer diameter 22.2 32.7 22.2
Inner diameter 20.6 20.9 20.6
Material copper | ceramic | copper
Outer shape circular wave | circular
Working fluid PFC (CeF14)
Fill charge ratio 10~70%
Tilt angle 5~90°

Y& Table 1o} YebHUT. 2282 Fig.
AYgoz B dAde HXE B
Itk F719 &EE &A%Y 93 FuR
_l:’i__

o ztZk K-type 3% EHH(f : 1 mm)

: 10mm X 1TC
120 .
/
Sheath |° 50mm X 1TC
type .
=
T-type .
. 20mm X 1TC
X —:\ 15mm
65mm
Sheath 15mm
type .
\\; 20mm X ITC
25 - 15mm

Fig. 3 Locations of 2 sheath type TCs inside
the container and 23 TCs on the out-
side wall. i
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Fig. 5 Axial wall temperature distributions along the 2-phase closed thermosyphon at the limitation.
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