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Study on the Relative Humidity Distribution Under Moist Air Natural Convection

Chen Wenchang', LiLin', Xiao Ting', Li Chaojun', Zhao Fuyun'?
( 1. School of Civil Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China;
2. School of Power and Mechanical Engineering, Wuhan University, Wuhan 430072, China )

Abstract: In view of the problem of the location of indoor wall condensation, simulates numerically the indoor natural
convection under the action of thermal Rayleigh numbers and moisture Rayleigh numbers by the the method of computional
fluid dynamics(CFD), and analyses the indoor air relative humidity distribution and determines the indoor possible conden-
sation areas. The results indicate that the indoor air flow strengthens when the temperature gradient and the water vapor
mass fraction gradient are in the same direction, otherwise it decreases. The indoor air flow structure directly affects the
indoor relative humidity, and the point of maximum relative humidity locates at the wall of high moisture fraction, which
moves along the flow direction with the increased flow intensity.
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Fig. 3 The distribution of temperature, streamline and relative humidity when Ra,=10°
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Fig. 4 The distribution of temperature, streamline and relative humidity when Ra,=10*
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Fig. 6 The distribution of temperature, streamline and relative humidity when Ra,=5 % 10°
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Fig. 7 The distribution of temperature, streamline and relative humidity when Ra,=10°
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Fig. 8 The distribution of temperature, streamline and relative humidity when Ra,=4 x 10°
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Fig. 13 The distribution of temperature, streamline and relative humidity when Ra,=—10°
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Fig. 14 The distribution of temperature, streamline and relative humidity when Ra,=—10*
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Fig. 15 The distribution of temperature, streamline and relative humidity when Ra,=—10°
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Fig. 16 The distribution of temperature, streamline and relative humidity when Ra, =5 X 10°
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Fig. 18 The distribution of temperature, streamline and relative humidity when Ra,=—4 X 10°
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Fig. 23  The distribution of temperature, streamline and relative humidity when Ra,=10°, Ra =2 x 10°
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