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Abstract

In industrial production, low-temperature biomedical and other fields, it is often necessary to
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achieve lower relative humidity in the air, so dehumidification treatment is required. This article
takes the construction of a single membrane tube hollow fiber dehumidifier using PVDF mem-
brane as the research object and studies the influence of some parameters in the dehumidification
process of the hollow fiber membrane dehumidifier on the dehumidification efficiency through
CFD (Computational Fluid Dynamics) numerical simulation method. Through analysis, it is found
that increasing the inlet flow rate of moist air within a certain range can improve dehumidification
efficiency while increasing the flow rate of blowing air can lead to a decrease in dehumidification
efficiency. Increasing the temperature difference between moist air on both sides of the mem-
brane and blowing air can enhance heat transfer and improve dehumidification efficiency. The
relative humidity of moist air at the inlet should be within a reasonable range, and the optimal
porosity range is 60% to 80%. Excessive relative humidity can easily cause a decrease in dehumi-
dification efficiency under wet conditions.
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Figure 1. Model of single membrane dehumidifier
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Table 1. Related parameters of hollow fiber membrane dehumidifier
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Figure 2. The influence of dehumidification efficiency on the flow rate

of humid air on the side
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Figure 3. The effect of dehumidification efficiency on the flow rate of
the blowing gas side
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Figure 4. The influence of porosity on dehumidification efficiency
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Figure 5. The influence of moisture content at the inlet on dehumidifi-
cation performance
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Figure 6. The effect of dehumidification efficiency on the temperature
difference between the two sides of the fluid
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