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Optimization for the Humidification Performance of a Residential
Rotor-Type Humidifying Element
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Abstract A comfortable indoor environment is important considering that many hours are spent in residential or
office space. A humidifier is used to control the indoor humidity. In particular, an element type humidifier has the
advantage of a simple structure and low energy consumption. Two types of humidifiers - stationary or rotor - are
commonly used for residential purposes. In this study, performance optimization was conducted for a rotor-type
humidifying element used in a residential humidifier. The optimization included the rotation speed, water submersion
depth, etc. The test range consisted of an open area to the air from 57 to 90%, rotation speed from 0.2 to 2.0 rpm,
frontal air velocity from 0.5 to 2.5 m/s. The results showed that the optimal open area to air was 70%. On the other
hand, the effects of the rotation speed on the moisture transfer rate was negligible. On the other hand, the pressure
drop increased with increasing rotation speed. As the frontal air velocity increased, both the moisture transfer rate
and pressure drop increased. The humidification capacity of the present element was 0.08 ~ 0.31 kg/hr. A comparison
of the data with the theoretical results was made.
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Fig. 1. Photo of residential humidifiers with humidifying
element
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Fig. 2. Photos of the rotor type humidifying element
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Fig. 5. Moisture transfer rates of the rotor element for
different submersion depth
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Fig. 6. Pressure drops across the rotor element for different
submersion depth
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Fig. 7. Friction factors and Sherwood numbers of the
rotor element for different submersion depth
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