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Analysis on Parameters of Regeneration Subsystem in
Liquid Desiccant Dehumidification Systems
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Abstract ; The liquid desiccant dehumidification system has been widely used in industries
and lives, And one of the key measures to improve the energy saving advantages of liquid
desiccant system is to increase the efficiency of the regeneration sub-system.In this study,
models for the regeneration tower and counter-current heat exchanger,which are recognized

by previous experiments, are employed and the corresponding VC ++ computer program
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modules are used to describe the heat and mass transfer processes between the liquid des-

iccant solution and moist air in the regenerator and the heat transfer process in heat ex-

changer respectively. The orthogonal design is used to arrange the numerical experiment.

The results are analyzed by the method of variance analysis to determine the relative signif-

icance of operating parameters and the interactions between them.The analysis on the influ-

ence factors shows that for the evaporation rate of water vapor in the regenerator, the impor-

tant parameters are the inlet temperature and concentration of the solution,the mass flow

ratio of dry air to dehydrated desiccant, and the inlet temperature of air. For the

regeneration efficiency ,the mass flow ratio of dry air to dehydrated desiccant and the inlet

temperature of solution are important parameters.There is no interaction that influences the

evaporation rate of water vapor and the regeneration efficiency significantly.

key words:liquid desiccant dehumidification; regeneration subsystem; orthogonal design;

variance analysis; parametric analysis
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Fig.1 Schematic of regeneration-system
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Fig.2 Schematic of heat and mass transfer process

in a small section of the dehumidification tower
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Table 1 The values of the two levels for the seven influence factors
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Table 2 Arrangement of the orthogonal experiment with L,(2’) and the experiment results

1 2 3 4 5 6 7 JIREE R
L Eiin Ly d,, m,/m, My EReg
1 1(50) 1(32%) 1(26.0) 1(0.01279)  1(1.185) 1 1 0.005 7 0.843 3
2 1(50) 1(32%) 1(26.0) 2(0.016 72)  2(2.843) 2 2 0.008 2 0.635 4
3 1(50) 2(38%)  2(30.5) 1(0.01279)  1(1.185) 2 2 0.002 7 0.847 4
4 1(50) 2(38%)  2(30.5) 2(0.016 72)  2(2.843) 1 1 0.001 9 0.5429
5 2(70) 1(32%)  2(30.5) 1(0.01279)  2(2.843) 1 2 0.030 9 0.449 4
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7 2(70) 2(38%) 1(26.0) 1(0.01279) 2(2.843) 2 1 0.023 0 0.470 1
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Table 3 The variance analysis table when the water
evaporation rate of the regeneration tower is regarded

as the experimental index
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Table 4 The variance analysis table when the regeneration
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