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Abstract

We fabricated experimental closed end type PHP that improved productivity and economy using
aluminium thin plate multi channel thermosyphon with excellent thermal performance and responsiveness to
heat loads. This study have been conducted to evaluate the thermal performance and characteristics of the
closed end PHP using HFE-7100 under various filling ratios, heat transfer rates and inclination angles, and
to suggest thermal performance data easy to use. We proposed a correlation within 10% of mean error
using graphical analysis for dimensionless number(Bo and Ku) according to heat transfer rate.
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[Fig. 1] Comparison of internal flow path
between thermosyphon and PHP.
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d, =d, =2 m ........................... (1)
o : surface tension [N/m]
g : gravitational acceleration [m/s’]
1 ¢ liquid density [kg/m®]
0+ : vapour density [kg/m’]
<Table 1> Specification
Material Aluminium
Total size (WXLxT) [mm] 170%196x1.6
Working fluid Novec-7100
Filling ratio [% vol.] 20, 40, 50, 60
Inner channel ca. / tum 26/ 28
Size [mm] 2.6x0.6
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[Fig. 2] Schematic diagram of PHP.
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Q : input heat transfer rate [W]

kepp =

L : length between sensing points(eva.-cond.) [m]
A. : cross section area(heat flow direction) [m?’]

AT : mean temperature difference(eva.-cond.) [K]
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[Fig. 4] Temperature characteristics of PHP.
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[Fig. 5] Effective thermal conductivities according
to filling ratio.
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cp1 : specific heat of liquid [J/kgK]
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(o= p,)d;
Bo = GAPLT PolOh e 4)
o
dy : hydraulic diameter [m]
Ku = A e, (5)

hi, oo’ log (o= p,)1*

q : heat flux [W/m?]

hy, : heat of evaporation [J/kg]

o : surface tension [N/m]

g : gravitational acceleration [m/s’]
1 ¢ liquid density [kg/m’]

o, : vapour density [kg/m’]
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[Fig. 9] Ja no. according to input heat transfer rate.
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