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Abstract: Pool boiling heat transfer coefficients of a LiBr solution were obtained for seven low fin tubes having different fin
pitch and fin height. The test range covered saturation pressure from 7.38kPa to 101.3kPa, heat flux from 20 kW/m” to 40
kW/m? and LiBr concentration from 0% to 50%. The optimum fin geometry for the present experimental range turned out
to be 26 fpi with 0.18 mm fin height.The advantage of added heat transfer area and the disadvantage of slower bubble
growth and departure appear to have yielded an optimum fin pitch. The heat transfer coefficient decreased as saturation
pressure decreased and Libr concentration increased. The reason may be attributed to the low saturation pressure, which
increased the bubble departure diameter and decreased the bubble departure frequency. As the LiBr concenreation increased,
the saturation temperature increased and the mass diffusion rate decreased, which resulted in a reduced heat transfer
coefficient. The heat transfer coefficients of the low fin tube were greater than those of the smooth tube. Correlations were
developed based on the present data.
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Table 1 Dimensions of test tubes
Type Photo Dimensions
Smooth 0.D=19.0mm t=0.5mm
L.D=18.0mm A,a/A=1.0
26fpi 0.D=19.0mm t=0.64mm
e=1.Ilmm .| LD=15.5mm Aycna/As=2.8
26fpi 0.D=19.0mm t=0.70mm
e=1.3mm 1.D=15.0mm A,./A=3.0
26fpi 0.D=19.0mm t=0.82mm
e=1.4mm 1L.D=14.6mm A, a/As=3.1
26fpi 0.D=19.0mm t=0.5mm
e=1.8mm Al | LD=14.5mm Aqcoal/A=3.16
19fpi 0.D=19.0mm t=0.9mm
e=1.4mm LD=14.5mm A,cua/Ac=2.38
34fpi 0.D=19.0mm t=0.9mm
e=1.Ilmm 1.D=14.5mm A ca/As=4.59
40fpi 0.D=19.0mm t=0.8mm
e=1.Imm L.D=14.6mm A,../A,=3.83

* Vacuum Port

Condenser

Constant
Temp. Bath

I
@ @ o @
y O
@ o] Q @
Test Section
D Valve Charging Port
—
LT:‘SNS High Temp.
Mete! Purn Constant
) uep Bath

Fig. 1 Schematic view of experimental apparatus
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Table 2 Experimental conditions

LiBr Concentration 0%, 30%, 50%

Pressure 7.38,12.34, 101.3 [kPa]

Heat Flux

20, 30, 40 [kW/m?]

9000 Rohsenow™ Water / 101.3 kPa
8000 |- ----- Stephan & Abdelsalam'” 7
7000 | Gorenflo™ 4
E‘ B Smooth
&£ 6000 b

0
15 20 25 30 35 40 45

q" [kW/m’]
Fig. 2 Heat transfer coefficient(h,) of the smooth tube
compared with correlations
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Fig. 3 Heat transfer coefficient(%;) of the smooth tube

compared with Gnielinski'® correlation
4000 ———————— T
—8— 26fpi e=1.lmm LiBr 50%
3500 F —O— 40fpi e=1.1mm B =1 38kPa 4
—@— 26fpi e=1.4mm
3000  —O— 19fpi e=1.4mm o
',‘_? —A— 26fpi e=1.8mm
N;:: 2500 H —4— 34fpi e=1.8mm /A i
R S A
2,2000 | el ]

= 1500 ] A/ ]

1000 - ]

s00 | ]
50 5 30 3 a0 s

q" [kW/m]

Fig. 4 Effect of fin pitch on pool boiling of LiBr solution
(LiBr 50%, P,,~=7.38kPa)

4000 ——————T 7
—=&— smooth 26fpi
3500 H —o—c=1.1mm LiBr 50% 7
—8—e=1.3mm P =738kPa
3000 —0— e=1.4mm “ ]
o 2500 | —A—¢=].8mm A 4
= 2000 - A T
<1500} % ]
1000 | .,/'/. i
500 T
0 . : ' '

15 20 25 30 35 40 45
" [kW/m’]

Fig. 5 Effect of fin height on pool boiling of LiBr
solution (LiBr 50%, P,~7.38kPa)
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&2 6000 _
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5000 w T _
E 5000 B -~
<" 4000 A 5 = 7
- = =
3000+ e e IR _
2000 L ﬁ-: “
1000+ | — — 7
T T : I ]
15 20 25 kA . - 1

q" [kW/m’]
Fig. 6 Effect of saturation pressure on pool boiling of
pure water for 26 fpi low fin tube and the smooth

tube
6000 —r——r—1————————
7381234 kPa
5000 Ll =~ o 0% Smooth ]
—o— 0O 30%
_ A A 50%
4000 |- : 1
£
= 3000 - |
":G
2000 - u i
1000 | %’m |
O 1 1 1 1 1
15 20 25 30 35 40 45
q" [kW/m’]
(a) Smooth tube
4000 — :
k| —8—206fpi e=1.lmm LiBr 50%
3500 - —0O—40fpi e=1.1lmm .. =7.38kPa 4
t —®—206fpi e=1.4mm
3000 H —O— 191pi e=1.4mm o
g | —A—26fpi e=].8mm
" 2500 ] A ML | /‘ 1
= r A
22000 /./ ]
1500 pE ]
1000 - N
500 + i
0 1 | 1 1 |
15 20 25 30 33 40 45
7" [kW/m’]
(b) 26 fpi low fin tube

Fig. 7 Effect of LiBr concentration on pool boiling of 26
fpi low fin and smooth tube
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2000 | oot 1
?s//l'//.
1000 | x//’:,:t’;"f‘;. _
0 1 L 1 1 Il
15 20 25 30 35 40 45
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(a) 7.38kPa
6000 ——————————
Smooth 26fpi . 12.34kPa o
000 - 0 0% i
. - 0 30%
—A— A 50% n}
g 4000 - : .
£ :
3000 - 4
3 i
=
2000 2t 1
R
-l l%. ]
0 1 1 1 1 1
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(b) 12.34kPa
Fig. 8 Comparison of LiBr Pool Boiling heat transfer

coefficient between 26fpi low fin and smooth
tube
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Fig. 9 Comparison of LiBr Pool Boiling heat transfer
coefficient between 26fpi low fin and smooth tube
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