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Abstract.

The effect of humidifying methods on the mean size of droplets ejected from humidifier and

distributions of relative humidity in a graft-taking enhancement system (GTES) was investigated. The mean
sizes of droplets ejected from an ultrasonic humidifier and a steam humidifier with electrodes were
7.58+0.14 and 9.0140.06 Lin, respectively. Assuming that the particles ejected from humidifiers were mutu-
ally combined with distance, the mean diameter of droplets became larger as the distance apart from the out-
let of humidifiers increased. When the relative humidity in GTES was controlled at 90% using the ultrasonic
humidifier, the average relative humidity at the height of 0.4, 1.1 and 1.8 m were 92.1%5.3, 90.9+5.6, and
89.716.8%, respectively. However, the average relative humidity using the steam humidifier with electrodes
showed 93.445.4, 90.7+5.9, and 89.3+7.0%, respectively. Therefore, it was concluded that humidification by
ultrasonic humidifier would be appropriate for the uniform distribution of relative humidity in GTES.
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Fig. 1. Measurement of the mean size of droplets ejected
from an ultrasonic humidifier using laser diffraction parti-
cle sizer.
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Fig. 2. An example of the particle size distributions.
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Table 1. Comparison of particle size of droplets ejected from different type humidifiers.

Type

Particle size

Ultrasonic humidifier

Steam humidifier with electrodes

Mean diameter

Sauter mean

Mean diameter Sauter mean

Replication (Lm) diameter (um) (um) diameter (um)
1 7.61 5.86 9,01 8.62
2 7.70 5.53 8.96 8.48
3 7.42 5.74 9.07 8.64
Mean 7.58 571 9.01 8.58
Standard deviation 0.14 0.17 0.06 0.09
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Fig. 3. Mean diameter of droplets as affected by the dis-
tance from the outlet of humidifiers.
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Fig. 4. Distribution of relative humidities in graft-taking
enhancement system when (a) ultrasonic humidifier and (b)
humidifier with electrodes were used.
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