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Development of a High Performance Bubble Jet Loop Heat Pipe

Using the Enhanced Nucleate Boiling Surface in Evaporating Section
Jong-Soo Kim - Jong-Seok Shin'
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Abstract: In this study, a high performance Bubble Jet Loop Heat Pipe (BJLHP) was developed using the enhanced nucleate
boiling surfaces in an evaporating section. A sintered tube and GEWA-T(Wieland) tube were used enhance nucleate boiling.
The thermal performance of these BJLHP was compared with the conventional smooth tube BJLHP with an effective thermal
conductivity. This experiment was conducted under the following conditions : working fluid, charging ratio and input power of
R-141b, 50%vol., 75W and 100W, respectively. As a result, the effective thermal conductivity of BJLHP with a sintered tube
in the evaporating section was 300% higher than the smooth tube BJLHP.

Keywords: Bubble Jet Loop Heat Pipe, Enhanced nucleate boiling surface

LA So] walets Zune] ws NS 21 AL A}
SEsfol v AEFA ) e FYe| g g T BLE IS, & Aol A ‘%‘ 49 Sh#S
A w7 Wi AAZH 1L el o Aol F9-EHH = thg/d o] 2479 Wsintered tube)¥ GEWA-T (Wieland
58] ¢ Al 5ol Astel $8 wesh gy D AARE ALESCl BILHPE Al Lo,z 11
Ahs B S A Qo). weld, s Ege]Te o= = I-(effective thermal conductivity)E ARg&3sle] HE3t
wPel el Rl qEs] A ¢ (mooh ey MG ISl BILHPSE A4S v,
A el A% Awickglel =z AgAe 54 PR
2 @ 4 9= wekshi= Zle] FAlolth. Kim et al. [41&
s Evlo] o] Fubilo) A A9 7127t 4838 YA 2. BILHP %593
4 JEF a1, o5 71E BF =(pumping force)°ll BHLHP®| 7H=f4 @4 3“5 2]= Figure 13 2t}
oaje] 7)o 24k fr5o] SETOlE YR w8, NE  BILHPE FuRel £xde] $Epz pAHd e
oM FRFHAdNE ddE S 8 89 IAE ), dnjFo] wAstE e £ 3y Advs
=53 4= Q= 145 Bubble Jet Loop Heat Pipe(©]3} (annular crevice)?] ©]F 3 FEZ A ZFEoIAdrt LA
BILHP)Z 743l t). Zil 71 3B = FEE o] FE ST Hhed At
T, BILHPE 24353kl fl8liA= 2HafA1e] v &S s Egto]z Bt &A1l slE =S o

T Corresponding Author (ORCID: http://orcid.org/0000-0002-7969-5081): Department of Refrigeration and Air-Conditioning Engineering,
Pukyong National University, Yongdang-dong, Nam-gu, Busan 608-739, Korea, E-mail: jskim@pknu.ac.kr, Tel: 051-629-6176

1 Graduate school of Department of Refrigeration and Air-Conditioning Engineering, Pukyong National University, E-mail: 88sjs04@hanmail.net,
Tel: 051-629-6176

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http:/creativecommons.org/licenses/by-nc/3.0), which permits
unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

Copyright © The Korean Society of Marine Engineering



W 45449 2an A= 24 A9
ERlel 4] S Fo] WA FTHe). o]
ZuRs A28 uAdel WEHY)

4o

oK
o

EVAPORATING SECTION

CONDENSING SECTION

0500 © g Oof)

NUCLEATE

BOILING AREA

SECTION
Figure 1: Operation Principle of BJLHP
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Figure 2: Enhanced boiling surface

Table 1: Specifications of a sintered and HIGH FLUX tube

Sn (10%),
Sintered Powder P (0.35%),
Cu (89.65%)
tube Particle size (mm) 0.18~0.25
Sintering temp. (C) 800-850
GEWA-T Fin. thicl'mess (mm) 0.3
Fin height (mm) 0.75
tube FPI (EA) 40
Table 2: Specification of BJLHP
Parameter Specification
Heater 220V, 100W
Material Copper
Outer tube | Length 90.0
B (mm) Pipe [0.D.] 25.4
Evapo Length 50.0
J
: Pipe [O.D.
L -rating Boiling tube pe [ ]
section Smooth tube 19.0
H (mm) .
Sintered tube 18.2
P GEWA-T tube 19.0
Condensing section | Length [Loop] 1,700
(mm) Pipe [0.D.] 12.7
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Figure 3: Schematic diagram of the experimental equipment
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Figure 4: Temperature profile of BJLHP (75W)
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Figure 5: Temperature profile of BJLHP (100W)

Table 3: Final temperature (1,800s~)

te(C) | toC) | AT(T)
Smooth tube 98.6 95.9 2.7
75W | GEWA-T tube 98.2 97.2 1.0
Sintered tube 97.7 96.9 0.8
Smooth tube 118.1 114.7 34
100W | GEWA-T tube 118.4 116.5 1.9
Sintered tube 118.8 117.5 1.3
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Table 4: Effective thermal conductivity (Kc)
75W

100W

Smooth tube 10.1 10.7

K.
(KW/m'K)

GEWA-T tube 27.4 19.2

Sintered tube 32.1
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