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Study on the Regeneration Performance of Dehumidification Solution in a Heat Pump Sweeping Gas
Membrane Distillation Device
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( College of Mechanical Engineering, Tianjin University of Science and Technology, Tianjin, 300222 )

[ Abstract]  The dehumidification solution has strong absorption to water vapor, and is widely used in drying, air conditioning
and other fields. After absorbing a certain amount of water vapor, the concentration of dehumidifying solution decreases, and the
hygroscopic ability is weakened, so regeneration is needed. Aiming at the problems that boiling evaporation regeneration method
needs vacuum equipment, surface evaporation regeneration method has solute loss, and electrodialysis regeneration method has
high energy consumption, a dehumidifying solution regeneration device with heat pump combined with sweeping gas membrane
distillation was designed, which has the characteristics of running under normal pressure, no loss of solute, low energy consumption.
Based on an introduction to process and working cycle of the device, the basic equations of the device are given. The influences of
key factors such as membrane pore diameter, dehumidification solution concentration, dehumidification solution temperature and
sweeping gas flow rate on device performance index(regeneration rate per unit membrane area, ratio of regeneration mass to energy
consumption) were calculated and analyzed. The experimental device of heat pump sweeping gas membrane distillation was
established to test the regeneration of 40% lithium bromide solution, the results showed that, when solution temperature is 34.2°C,
the regeneration rate per unit membrane area could reach 0.55 kg/(m?-h), and the ratio of regeneration mass to energy consumption
could reach 3.61 kg/kWh, which has a significant application advantage.
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Fig.1 The working principle of the regenerative device
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Fig.2 Effect of membrane pore diameter on device

performance
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Fig.5 Effect of sweeping gas flow rate on device
performance
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Table 1 Operation performance of experimental device
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