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Feasibility study on intermittent operation of solution dehumidifier
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Abstract:
problem of air with liquid in the

In order to solve the

solution dehumidifier, a method of
intermittent operation of the solution
dehumidifier was proposed, which
separated the air supply from the
solution spray. The numerical model
of dehumidifier was established, and
the feasibility of the model was
by the
experimental data and simulation
data. the

verified comparing

Based on the model,
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influence of operation parameters and design parameters of intermittent solution dehumidifier on dehumidification

performance was studied and the operation effect of different air supply systems was simulated. The results showed

that the static liquid holding capacity should be controlled in the range of 4.575~6.100 kg/kg and the packing height

should be controlled in the range of 0.45~0.75 m, the intermittent operation method was more suitable to deal with the

air with low temperature and high humidity (such as 20 °'C and RH95%), which can solve the problem of traditional

solution dehumidification with liquid. The dehumidification effect of the parallel staggered air supply system was the

best, during the operation, the dehumidification rate was more than 5 g/kg, which can supply air continuously and meet

the dehumidification demand.
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Fig.1 Schematic diagram of intermittent operation method for
solution dehumidification
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Table 1 Settings of simulation parameter
Parameter Value
Air flow rate/(kg/s) 0.1075
Temperature of fresh air/C 30.6
Moisture content of fresh air/(g/kg) 18.03
Flow rate of solution/(kg/s) 0.22
Temperature of solution/'C 15
Concentration of CaCl solution/% 38
Static liquid holding capacity/(kg/kg) 4.575
Cross sectional area of packing, 4 0.6
Packing height, H/m 0.6
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Table 2 Operating parameters of different air supply systems

Airsupply  Spray Air flow rate in air supply cycle Air supply Total
system cycle of single dehumidifier cycle cycle
S1 % Va=Vy te=15 2%
S2 % VoV te=75/2 1.5%
S3 T Va-0.5V¢ =27 3%
S4 T Va-1.57¢ =75 275
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Table 3 Simulated parameter settings

Basic parameter Set point

Total air flow/(kg/s) 0.1075
Fresh air temperature/% 20
Relative humidity of fresh air/% 95
Solution flux/(kg/s) 0.22
Solution temperature/'C 15
Concentration of CaCls solution/% 38
Static liquid holding capacity of packing/(kg/kg) 4.575
Cross sectional area of packing, 4 0.09
Packing height, //m 0.60
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