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Abstract

This research aims to study the models that are used to predict the effectiveness of packed
bed liquid desiccant dehumidification systems. Such models are important for assessing the moisture
removal rate which is a key performance that would vary with input parameters. In turn, the
effectiveness should not be assumed constant in the calculation. Chung (1994) and Martin and
Goswami (2000) have proposed equations to predict the dehumidification process effectiveness
covering the influence of flow rate and temperature of the process air, and flow rate, temperature,
and concentration of the liquid desiccant. Lithium chloride and triethylene glycol solutions were used
as the liquid desiccant in the work of Chung while Martin and Goswami used triethylene glycol.
Operating condition in terms of the ratio of the desiccant flow rate to the air flow rate (L/G ratio) in
both works was in the range of 3.5 to 15.4.

This study used the models of Chung and Martin and Goswami to predict the moisture
removal rate and then compared with the results from an actual experiment that used 40%
concentration calcium chloride solution as the liquid desiccant, used 25-mm Pall ring packings, and
operated at the L/G ratio between 0.277 and 2.771. The study was considered in 3 cases: case 1 was
that the effectiveness was assumed constant, case 2 was that the models were applied without
adjusting the coefficients in the models, and case 3 was that the models were applied after the
coefficients in the models were adjusted corresponding to the type of the desiccant and the operating
condition. For case 1, it was found that the root mean square error (RMSE) of the results was 0.1158
mg/. For case 2, it was found that the RMSE from Chung’s model were 0.0434 mg/s whereas the RMSE
from Martin and Goswami’s model were 0.0845 mg/s, respectively. For the last case, it was found that
the RMSE from Chung’s model were 0.0349 mg/s while the RMSE from Martin and Goswami’s model
were 0.0339 mg/s, respectively. It can be seen that the errors are being reduced from case 1 to case 3.

From the results, it can be concluded that the effectiveness value should not be assumed
constant when calculating the system performance since it would make the results deviated from the
actual values. The next point is that the set of constants or coefficients in the models should be
adjusted to correspond to the desiccant type and the working condition of the system before use as it
can be noticed from the accuracy improvement in case 3 compared with case 2. This study has
proposed sets of coefficients for Chung’s and Martin and Goswami’s models suitable for packed bed
dehumidification processes that use calcium chloride solution as the liquid desiccant and operate at
the L/G ratio within the range of 0.277 to 2.771.

Keywords: Dehumidification effectiveness models, Dehumidification process, Performance of

dehumidification process, Liquid desiccant.
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