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Analysis of Wet-bulb Temperature and Adiabatic Saturation

Temperature Based on Transportation Process Theory

Wang Guangquan, Ai Ning
(College of Chemical Engineering , Zhejiang University of Technology »
Hangzhou, Zhejiang 310014 )

Abstract: Transportation process theory is a powerful tool to understand and analyze the unit operations in
chemical engineering. Using transportation process theory, the contacting process of moist air-water system
under different thermal boundary conditions was discussed. Some statements about wet-bulb temperature and
adiabatic saturation temperature in the classical textbook of principles of chemical engineering were clarified and
theoretically analyzed in depth. The rigorous formulae to calculate the wet-bulb temperature and adiabatic
saturation temperature were established based on transportation process theory and mass-energy balance
relationship. The effects of initial conditions of water, such as temperature and quantity, on the temperatures
were investigated. By means of psychrometric ratio or psychrometric coefficient, the quantitative relationship
between wet-bulb temperature and adiabatic saturation temperature was obtained in order to achieve the simple
calculation and easy measurement of both temperatures.
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