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Fig. 1  Schematic diagram of liquid desiccant dehumidifier
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Fig. 2 Schematic of heat and mass transfer in desiccant device
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Table 1  Pre-set parameters
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Fig. 3 Effect of structure parameters on device performance
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MATHEMATICAL MODEL AND PERFORMANCE ANALYSIS OF A
NEW LIQUID DESICCANT DEHUMIDIFIER

Peng Donggen, Cheng Xiaosong, Li Shuangling, Luo Danting
(School of Civil Engineering and Architecture , Nanchang University, Nanchang 330031, China)

Abstract: The mathematical model for a new type of external surface evaporative liquid dehumidification device was
established, and the effect of parameters on the performance of device was simulated and calculated. The results show
that the increase of tube center distance will reduce the overall dehumidification effect of the device ; the rib spacing has
little effect on the dehumidification effect of the device; the mass flow rate of evaporative cooling air varies from 0.5 to 4
kg/(m’ + s) , and the dehumidification capacity of the new external surface evaporative dehumidification device is
increased by 6.3%-9.4% compared with the non—evaporation type device; The optimum evaporative cooling air flow rate
of the device is about 2.5 kg/(m’+s) ; when the dehumidified air mass flow is changed from 1.8 to 1.9 kg/(m’+s) , the
dehumidification amount has a mutation process; The solution inlet temperature is increased by 20 °C , the
dehumidification amount is reduced by 4.0% , and the dehumidified air outlet temperature is only increased by 1 “C.
These results provide a theoretical basis for structural design and performance analysis of dehumidification devices.

Keywords: externally evaporative cooling; liquid desiccant; mathematical model; dehumidification rate; performance

analysis





