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Study on optimal heating power for internally—heated ultrasonic atomization
liquid desiccant regeneration system
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(College of Environmental Science and Engineering, Donghua University, Shanghai 201620, China)

Abstract: Based on the laws of mass conservation and energy conservation, the regeneration performance prediction
model of IH-UARS is established and verified by experiments. Besides, experimental runs were conducted to verify
the feasibility of the developed model. The results show that there exists an optimal range of internal heating, which
makes the regeneration system present the most energy—efficient regeneration. The optimal heating power was found
increasing logarithmically with the growth of the flow rate of the desiccant solution but is weakly affected by the flow
rate of the scavenging airflow. Under the standard operating conditions of the present study, the optimal heat power
for IH-UARS was around 275 to 350 W. Furthermore, it was also found that the internal heating seems to be more
beneficial for regenerating the dilute desiccant solution with a higher initial mass fraction. For instance, by

increasing the internal heating power to 800 W, the DMFI, of the desiccant solution, with inlet concentration of
36% was better than the desiccant solution with inlet concentration of 24%, with the improvement of DMFI,

amplitude reached 37%. The study may help realize the optimal running of the internally—heated desiccant
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Table 1 Operation conditions for experimental
verification study of IH-UARS

ZH e T A
PR G,/ (kg-h™) 45 13.5~69.5
ORI 1, /°C 60 35~65
DR B nd % 26 24~32
=S G, /(kg-h™) 92.5 68~115.5
2R /C 32 26~36
PEO 2SS d (g (kg T25) 7 18 10~22
WL G, /G 0.49 0.15~0.75
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Fig.1 Schematic of IH-UARS regenerator and regeneration principle
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Fig.2 Schematic of IH-UARS
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Table 2 Operation conditions for simulation of IH-UARS
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Fig.9 Effects of internal-heating power on regeneration performance at different desiccant inlet mass fractions
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