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Tab. 1

Water diffusivity, convective mass transfer coefficient, lag factor and drying coefficient of carrot under

different temperature with Y =4 mm, v =0.2 mm/s,¢$ =40%

T/C D/(m-s™") k/(m-s™") G S/s ! R? RMSE
35 8.7030 x 10" 9.782 x 10 ~® 1. 080 3.072 x10 °° 0.983 0. 046
45 1.4046 x10~° 1.0868 x10 7 1. 065 4.054 x10°° 0.982 0.047
55 2.069 8 x10~° 1.3095 x10 "7 1.057 5.217 x10 73 0.975 0.059

x2 HEBEMIFBFEY=4mm,0=0.2n/s,T=35CHARZESHMEELZG THESINKI T HEH.

MRERRHBHEFESTRES

Tab.2 Water diffusivity, convective mass transfer coefficient, lag factor and drying coefficient of carrot under

different air relative humidity with ¥ =4 mm, »=0.2 mm/s, T=35C

&/ % D/(m-s™") E/(m-s™") G S/s ! R? RMSE
70 5.2164 x10°1° 1.1896 x 107 1.113 2.477 x10 73 0.981 0.049
55 7.0335x10°"° 1.0116 x1077 1.093 2.83x10°° 0.983 0. 045
40 9.3185x10°"° 8.583 x 10 8 1.075 1.075 x10 73 0.984 0. 042

£3 HEMIRE ¢=40%,0=0.2n/s,T=35CHAREEFH TEEFIN KDY B RE.
MRERREH BFEAFSTRER
Tab.3 Water diffusivity, convective mass transfer coefficient, lag factor and drying coefficient of carrot under different

thickness with ¢ =40% , v =0.2 mm/s, T =35C

Y/mm D/(m-s™") E/(m-s™") G S/s7! R? RMSE
9 2.8467 x10° 2.4365 %1077 1.102 2.466 x 10 ~° 0.985 0.042
7 2.1244 x107° 1.6733 x10 77 1.087 2.729 x10 73 0.987 0. 039
4 8.658 x 10~ "° 9.731 x10°* 1.08 3.056 x10 ~° 0.983 0. 045
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Fig.1 Comparison between measured andfitted moisture
content ratio of carrot slices for different temperatures

at Y=4mm, v=0.2m/s, ¢ =40%
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Fig.2 Comparison between measured and fitted moisture
content ratio of carrot slices for different relative humidity of

airat Y=4mm, v=0.2m/s,T=35C
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Fig.3 Comparison between measured andfitted moisture
content ratio of carrot slices for different thickness

with air at $ =40% , v=0.2 m/s, T =35C
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Fig.4 Comparison between measured and calculated
moisture content ratio of carrot slices for different

temperatures at ¥ =4 mm, v=0.2 m/s, ¢ =40%
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Fig.5 Comparison between measured and calculated
moisture content ratio of carrot slices for different relative

humidity of air at Y =4 mm, v=0.2 m/s,T =35C

1.0
+ 9 mmsEE
08t \, — 9 mmit 5
* 7 mmSEEE
sl N T 7 mm i EAE
: x5 mmEKH
§k ----- 5 mmitHAH
0.4 9
0.2
0 10 20 30 40 ‘ 50

t/h
K6 % MIATE $=40%, v=0.2m/s, T=35CH}
AN T JBEBE R S 5 i K B L L £
Fig.6 Comparison between measured and calculated
moisture content ratio of carrot slices for different

thickness with air at $ =40% , v=0.2 m/s, T'=35C
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Reliability of Bi — G Model for Experimental Determination of
Mass Transfer Coefficient of Biological Materials

Liu Xianxi' Hou Hongying2 Chen Junruo' Liu MeihongI Li Ziliangl
(1. Faculty of Mechanical and Electrical Engineering, Kunming University of Science and Technology, Kunming 650500, China
2. Faculty of Material Science and Engineering, Kunming University of Science and Technology, Kunming 650093, China)

Abstract: In order to validate and analyze the reliability of Biot number-lag factor ( Bi — G) correlation to
estimate convective mass transfer coefficient and moisture diffusion coefficient of biological material under
hot air drying, the drying experiment data of carrot slice is fitted by the exponential function, and the
convective mass transfer coefficient and the moisture diffusion coefficient are estimated by Bi — G
correlation. Then, the estimated values are used to simulate moisture change of carrot slice in the drying
model, in which the internal moisture diffusion follows the Fick’s second law of diffusion, and the mass
transfer between the biological medium and hot air follows the convective boundary condition. The
calculated values are compared to the drying experiment data. The results show that the exponential
function fitting drying experimental data well is not the sufficient condition for the Bi — G correlation to
accurately estimate the convective mass transfer coefficient and the moisture diffusion coefficient. Bi — G
correlation can not be used to accurately estimate the convective mass transfer coefficient and the moisture
diffusion coefficient.

Key words: Biological material Convective mass transfer coefficient Moisture diffusion coefficient

Bi — G correlation  Reliability



