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Building and Qualitative Verification of CFD Model Considering Water Phase Change
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In order to improve indoor thermal environment, it is important to estimate and control the humidity distribution.

However, existing CFD models generally do not evaluate the phase change of water in indoor environment. In this study,

a CFD model with the phase change was developed, and qualitatively validated by a set of numerical experiments. The

model was used to evaluate indoor thermal environment of virtual office with 3 kinds of humidifiers which have different

humidifying method. The results indicated that the vaporization caused by humidifier decrease the indoor air temperature,

and different humidifying method caused different temperature and humidity distribution.
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Fig 1 Calculation area and point and line
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Table 1 Boundary conditions

=y

Temperature 30°C
Air supply from - -
) o Wind velocity 1.0 m/s
air conditioning
Flow rate 18 m¥/s
Humidifier Flow rate 0.024 m3/s
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Table 2 Overview of humidifier type

Humidifier type ultrasonic Vaporing | Steam
. fine water
Water condition Vapor
droplet
Amount of 1800
heating w
Amount of Humidify up to RH
1.0X10* kg/s
humidification 100% of the inlet air
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Table 3 Overview of calculation case

CaseName Humidifier type RH

Case_u_30 30 %
Case_u 50 Ultrasonic 50 %
Case_u_70 70 %
Case_v_30 30 %
Case_v 50 Vaporing 50 %
Case v_70 70 %
Case_s_30 30 %
Case_s_50 Steam 50 %
Case_s 70 70 %
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