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Experimental investigations on heat and mass transfer characteristics in a vertical tube

absorber have been carried out. Three different copper tubes with a length of 1.5m have

been tested using LiBr solution and LiBr-CaCl, solution. The effects of solution flow rate,

cooling water temperature, solution inlet temperature and evaporation temperature have

been investigated in detail.

It is found that heat transfer coefficient increases gradually with the increase of solution
flow rate, but decreases rapidly for the flow rates less than 0.02kg/ms. The grooved tube

generally shows better heat transfer performances than the smooth tube. LiBr solution

shows almost no absorption capability for the cooling water temperatures over 40°C. LiBr-

CaCl, gives less decreasing rate in absorption capability at these temperatures and the heat

transfer coefficient becomes less dependent on the types of tubes in use. Considering heat

and mass transfer rates, LiBr-CaCl, solution is found to be more suitable than LiBr solution

for air cooled absorber, which operates at higher temperature than water cooled absorber.
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1. Generator 2. Strong solulion tank
3. Absorber 4. Condenser

S. Refrigarant tank 6. Evaporator

7. Cooling water tank B. Chilled water tank
9. Solution pump 10. Flowmeter

11. Flowmeter 12. Heater

13. Heater 14, Level indicator

1S. Level indicator 16. Level indicator
17. Solution flow rate control ube 18. Manometer
19. By-pass 20. Sampling tbe
21. Sampling tube

Fig.2 Experimental apparatus

Table1. specification of test tubes

d,(m) di(m) d(m) [f(deg)|L(m)
bare tube 16x107° [146%1072 0.7x107%] 0 { 15
grooved tube | 1.6X1072 | 1.46x107%| 0.7x10°*} 18 | 15
bare tube 254x107%| 2341077 1.OX107%f 0 15
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Table2. condition of experiment

absorber inlet temperature(‘C) : 45-50
absorber inlet concentration(wt%) : 60
solution flow rate(m?*/h) : 0.002-0.014

LiBr solution

absorber inlet temperature(C) ; 45-55
absorber inlet concentration(wt%) . 65
solution flow rate(m®/h) : 0.002-0.014

LiBr/CaCl,

solution

absorber inlet temperature('C) © 30-40

cooling water | o rate(m/h) : 0.054
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Fig.3 Effect of solution flow rate on heat
transfer coefficient for LiBr solution
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Fig.4 Effect of solution flow rate on heat trans-
fer coefficient for LiBr-CaCl, solution

(x10'%
1.00 1
] Tewi = BC
2.80
,(-n\ o
e 2.68 2
~
g °g o©
- *
E @.40 3" °
a
o ) a
. o
0.20 O do= 18mm grooved tube
* 16mm bare tube
2 25.4mm bare tube
2,96 4 v +
.20 5019 .20 2.3 R
ms(kg/ms)

Fig.5 Effect of solution flow rate on absorption

mass flux for LiBr solution
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Fig.6 Effect of cooling water temperature on
heat transfer coefficient for LiBr solution
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Fig.8 Effect of cooling water temperature on
absorption mass flux for LiBr solution
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Fig.9 Effect of cooling water temperature on
absorption mass flux for LiBr CaCl, solu-
tion
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Fig.10 Effect of degree of superheating on
heat transfer coefficient for LiBr solu-
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Fig.11 Effect of the degree of subcooling on

heat transfer coefficient for LiBr-CaCl,
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Fig.12 Effect of the degree of superheating on
absorption mass flux for LiBr solution
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Fig.14 Effect of evaporating temperature on
heat transfer coefficient for LiBr solu-
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Fig.15 Effect of evaporating temperature on
absorption mass flux for LiBr solution
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