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Development of Micro Cooling System for Telecommunication System using
Oscillating Heat Pipe
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Abstract

Rapid development of electronic technology requires small size, high density packaging and high power of

electronic devices. So, in this paper, characteristics on oscillating heat pipe according to operating

conditions(environment temperature, charging ratio of working fluid, inclination) based on experimental study

was investigated. From the experimental

results,

25C(environment temperature), R-141b(working

fluid)40%(charging ratio) was best performace at others of inclination angle and The top heating mode of OCHP

performed 80% efficiency of the bottom heating mode.
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)A. : Heating surface area [m?]
h,; :Latent heat

L :Length of heat piper [m]
AT
M, :Merit number of heat pipe

: Temperature or heat pipe [C]

M; : Merit number of thermosyphon
N o+ Effective thermal conductivity
Cond: Condensing section

eva: Evaperating section

i :Viscosity [kg/s. m]

o :Density [kg/m?® ]

¢ : Surface tension [N/m]

D :Hydraulic diameter [m]
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Fig. 1 Basic concept of oscillating capillary
tube heat pipe
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Table 1. Test conditions

Items Conditions

Temperature in chamber (C)

25, 60

Charging ratio

35, 40, 45, 60 (vol.%)

Working fluid

R-141b, R-134a
Methanol

Incliation angle(®)

-90°(top)
0°(horizon)
90°(bottom)
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Table. 2 Experimental results (R-141b)

25°C 60°C
. charging heat heat
heating .
ratio transfer transfer
mode
(vol.%) rate(w) rate(w)
35 18 3
+90° 40 20 4
(bottom) 45 17 3
60 16 -
35 15 4
o° 40 18 3
(horizontal) 45 16 4
60 15.3 3
35 12 1
-90° 40 17 1
(top) 45 14 2
60 12 2
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T3 Ao e gl
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Fig. 7 Influence of charging ratio on the heat transfer rate
(R-141b)
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