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Study on Kinetics of Hot Air Drying Process of Longan

ZHANG Xiaoguo, ZHANG Fengzhen, ZHANG Yuhong

(School of Chemical Engineering, Sichuan University of Science & Engineering, Zigong 643000, China)

Abstract; In order to study the mechanism of hot air drying process in longan, on the basis of treating it as a sphere, a
mass transfer model of moisture in longan is established, and the expression of internal diffusion coefficient is obtained. The
results show that the hot air drying of longan is mainly composed of surface vaporization stage and the internal water migra-
tion. The higher the drying air temperature or the higher the gas velocity, the higher the drying rate. As a result, the time of
surface vaporization stage is shortened and the internal water migration stage is advanced. The gas velocity of drying medium
will affect the external diffusion resistance of water vapor moving from the surface of longan to the main region of the the air,
and the external diffusion resistance is larger under the condition of low gas velocity. The measured diffusion coefficient is
essentially the apparent diffusion coefficient including the influence of external diffusion and it increases with the increase of
gas velocity. Therefore, the influence of surface vaporization stage should be eliminated when measuring internal diffusion
coefficient. By analyzing the influence of different gas velocities on the water internal diffusion coefficient D g, it is found that
the critical gas velocity to eliminate the influence of external diffusion is 1. 07 m+s™. When the gas velocity of drying medium
is higher than this value, the intrinsic internal diffusion coefficient can be measured. Under the temperature range of
323.15 K ~363. 15 K, the internal diffusion coefficient of the water inside the longan is in the range of 2. 52 x 10™ m”+s™ ~
5.27 x10" m’ - 8", and the internal diffusion activation energy and the pre-exponential factor are 19.84 kJ - mol” and
4.011 x107 m*+s™" | respectively.

Key words: longan; hot air drying; kinetics; external diffusion; internal diffusion; activation energy





