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Abstract The Bubble Jet Loop Heat Pipe (BJLHP) is designed to operate in the horizontal orientation. The motion of the
bubble generated by boiling working fluid on a heater surface in the evaporating section of the BJLHP helps the working
fluid transfer heat to the condensing portion. In this study, we changed the position of the heater in the evaporating section
from concentric to eccentric. The concentric heater is located at the center of the tube in the evaporating part, and the
eccentric heater is located at the bottom of the inner surface of the same tube. We used R-134a as the working fluid, and
the charging ratio was 50%vol. We measured the temperatures of the evaporating and condensing sections by changing
the input electric power from 50 W to 200 W, measuring every 50 W. The results of the experiment show that the effective
thermal conductivity of BJLHP using an eccentric heater is four times higher than the BJLHP obtained using a concentric
heater. Additionally, we conducted a visualization experiment on the evaporating portion of BJLHP to determine why the
effective thermal conductivity was higher. The working fluid was water, and we took pictures of the flow visualization
for BJLHP. Nucleate boiling with the eccentric heater was more intense and generated more bubbles. Therefore, the eccentric
heater was more saturated by the liquefied working fluid.

Key words Effective thermal conductivity(r & E % =%), Bubble jet loop heat pipe(H =2 FX 3|E o]
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Fig. 1 Schematic diagram of BJLHP.
Table 1 Specification of BJLHP
Evaporating Condensing Heater
part part

Length(mm) 200 9,600(loop) 145

Outer diameter 285 127 20
(mm)

Inner diameter 255 10.9 i
(mm)

Capacity 220 V-200 W
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Table 2 Experimental condition

Parameter Value
Working fluid R-134a
Charging ratio 50%vol
Orientation Horizontality
e |
' |
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| Computer Data Logger :
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1 ) b

@ Thermocouple

Power meter Slidacs

Fig. 2 Schematic diagram of experimental setup.
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Fig. 3 Schematic diagram of experimental setup.
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Table 3 Specification of experiment

Parameter Specification
Working fluid water
Material Pyrex
Pyrex Tube Diameter(mm) 15
Length(mm) 800
Diameter(mm) 10
Length(mm) 125
Capacity 220 Vv, 200 W
Heater Heating section 45
length(mm)
Non-heating section 30

length(mm)
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Fig. 6 Temperature profiles of BJLHP(15.9 kW/m?).
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Table 4 Temperature of each part at steady state

Heat Flux Type T, T, T, T,

(kW/m?) (C) (C) (C)
53 Concentric 322 31.90 0.30
' Eccentric 315 3143 0.07
10,6 Concentric 40.3 39.8 0.50
’ Eccentric 39.7  39.58 0.12
Concentric 48.7 47.85 0.85

15.9

Eccentric 47.9 47.70 0.20
Concentric 55.5 54.56 0.94
Eccentric 54.8 54.57 0.23

21.2

Table 5 Effective thermal conductivities and time
constants of each type

Heat Flux Type kst Time constant
(KW/m?) P (kW/m - K) (sec)
53 Concentric 1,895 761
' Eccentric 8,561 748
Concentric 2,293 682
10.6 -
Eccentric 9,289 692
159 Concentric 2,024 666
' Eccentric 8,633 667
Concentric 2,436 625
21.2 -
Eccentric 9,939 641
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Fig. 8 Variations of effective thermal conductivity
with heat flux.
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Fig. 9 Flow Visualization at 70 kW/m?.
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Fig. 10 Flow Visualization at 100 kW/m?.
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Fig. 11 Flow Visualization at 129 kW/m?.
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