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Abstract

Absorption systems require a heat source for working, but they have a great merit in that
relatively low-temperature and low-quality types of thermal energy such as solar heat and
exhaust heat can be effectively utilized as heat source. However, details research related to
absorbers, which have a great effect on performances, has been rarely done, and thus there has
been a strong hope for positive developments to improve their efficiencies. This paper describes
absorption experiments made with different inside tube diameters and shapes. The purpose of
this study is to acquire basic knowledge about heat and mass transfer in a falling film type
absorber with vertical inner tubes. Heat and mass transfer were measured for water vapor
absorption into a water/LiBr solution flowing down an absorber of vertical inner tubes. As a
result, absorption acceleration tube compares bare tube and heat transfer improved by order of
insert spring tube, corrugated tube, grooved tube. And the acceleration that is good provided in
inserting spring tube for both sides of heat and mass transfer.
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Table 1 Specification of test tubes
Test Tube l Inside Diameter T; Length Configurations
Bare Tube ‘ 14.35% 10 ¥m] 1.419[m} Smooth Surface ]
23.80x 10 *[m] 1.419[m] Smooth Surface
Grooved Tube 14.35% 10 “[m] 1.419[m] Helix angle 18°, 80Grooves
Corrugated Tube 14.35x 10 *(m] 1.419[m] Pitch 10x10 “[m], Depth 1.0X 10 *{m]
}_\14.35 X 10 “[m] i 1.419[m] i Spring Dia. 1.0% 10 ¥{m], Pitch 10x 10 *{m]
i 17.60x 10 “[m] { 1.119{m] [ Spring Dia. 1.0x 10 {m], Pitch 10x 10 “{m]
Insert Spring Tube 17.60x 10 *[m] ‘ 1.119{m] Spring Dia. 1.0x 10 ¥m], Pitch 5% 10 {m]
| 17.60x10 ‘Im] } 1.119[m] | Spring Dia. 0.5x 10 *m), Pitch 10x 10 *m]
17.60x 10 “[m} | 119m] | Spring Dia. 0.5x 10 *[m}, Pitch 5% 10 %m)
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Table 2 Range of experimental conditions

] ‘ Flow rate 28%10 *~3.3x10 1m¥s]
Cooling Water |- -
Temperature 35.0+05%)
Flow rate ; 21x10 *~6.9x10 Tm?s)
Film Reynolds number | 40~ 130
Strong Solution it " N
Temperature : 45~51[C]
| Concentration | 60~61{wtc7]
‘ N
. Flow rate 303 %10 mVs]
Chilled Water | P |
1 Temperature 18+0.5{C]
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Fig. 3 Effect of film Reynolds number on the
Nusselt number with bare tube

< Yoz 249 Fdd ©E A2 A A 1|
2ude F7te F47F F15H| dolsol g
Atz Agzteot

Fig. 4= W g3l Mo BA A2 vl #d
749 %S ek Aotk AL d WA #A
glol Gellolm 2] Ut mE ARG 54
& A9 W3t fiAY vlag FIHE Bojx
ool A2 EANG S4o] dolgHe 28 o
4 FAE gA s Y w2t @A sl 22
Aol ZR A ¢7] o ojet AJztech abebr
AR 2A7 3 A e e w2t H A
HetF Ao HFE dovle ol T3

10!
® Diameter 14.35 x10-3[m]
® Diameter 23.80 xX10-3[m]

IBRIRERRL

T

Sherwood Number, Sh
—
o

=

— - ° oo o%0 0°

Cm ® A I:. o R, :’
10} Loov ool

2 5 102 2

Film Reynolds Number, Ref
Fig. 4 Effect of film Reynolds number on the
Sherwood number with bare tube

(366)



3 5719 4 ¢ 2449 23 101

109
— © Bare Tube
| A Grooved Tube
= | ® (Corrugated Tube
\z ® Insert Spring Tube
.5 P
ik
g “
z [ " N I
- oL Il.i' %
2 2l £ TR o
] - 2 o
z @ W @ ©°
(]
161 ] Lol
2 5 10? 2

Film Reynolds Number, Ref

Fig.5 Effect of film Reynolds number on the
Nusselt number with enhancement tubes
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Fig. 6 Effect of film Reynolds number on the
Sherwood number with enhancement tubes
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(b) Spring diameter 0.5 X 10 *m

Fig. 7 Effect of film Reynolds number on the
Nusselt number with insert spring tubes
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Fig. 8 Effect of film Reynolds number on the
Sherwood number with insert spring tubes
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