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Fig.4 Effect of fan rotation speed on temperature field
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Tab.1 Levels of parameters of orthogonal experiment
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Fig.9 Temperature distribution of three cross sections
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Fig. 10  Temperature distribution of four longitudinal sections
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Temperature Field Homogeneity Control of Refrigerated Transport Carriage

Weng Weibing] Fang Dianjunz'3 Li Qiang] Cao MiaolongI Wu Jian'
(1. Provincial Key Laboratory of Food Logistics Equipment & Technology,
Zhejiang University of Science and Technology, Hangzhou 310023, China

2. Department of Production Logistics, Fraunhofer Institute for Material Flow and Logistics,

Dortmund 44227, Germany 3. CDHK, Tongji University, Shanghai 200092, China)

Abstract; Evaluating indicator for temperature distributions homogeneity was developed through
optimization using orthogonal experiment. The influences of rotation speed of air refrigerating machine
fan, porosity of flow equalization board and vertical space between frames on temperature distribution
were analyzed. The simulation results show that the higher the fan rotation speed is, the better the
temperature distribution homogeneity is, although the highest temperature in carriage is basically
unchanged; the smaller the porosity is, the better temperature distribution homogeneity is; and the
highest temperature in carriage is lowest when the porosity is 0. 1 ; the smaller the frame vertical spacing
is, the lower the highest temperature in carriage is and the better temperature distributions homogeneity
is. For the “peak area” in temperature distribution, the carriage structure was new designed based on
field-coordination principle and the temperature distributions homogeneity can be controlled by adjusting
the gas curtain fan’s direction in right air-returning outlet.

Key words: Refrigerated transport carriage Temperature homogeneity control  Orthogonal experiment
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Uniformity of Moisture Content, Shell Pore Fractal and
Discoloration of Litchi during Infrared Drying

Xu Fengying Chen Zhen Li Changyou Liao Jianyuan
(Key Laboratory of Key Technology on Agricultural Machine and Equipment, Ministry of Education
South China Agricultural University, Guangzhou 510642, China)

Abstract; The uniformity dynamic of moisture content of litchi fruit during infrared drying was measured
and fitting analyzed. Besides, the dynamic differences of the shell porosity and its fractal dimension of
litchi during infrared drying were compared using Image-Pro and SPSS software. Furthermore, the change
of the color of shell surface color of litchi during fractal dimension was also measured. The results show
that the moisture content change of each litchi fruit is uneven during infrared drying. For relatively small
litchi, the moisture content decreases quickly during initial drying; later on, the moisture content
changes slowly, and during the last drying the difference among individual drying rates becomes
significant. The fruit shell porosity significantly changes with the reduction of moisture content, and its
mean value decreases from 0. 519 to 0. 381, to 0.276, and then to 0. 184 ; but the fractal dimension of
the pore increases from 1. 486 to 1. 674, to 1. 708, and then to 1. 800. The DL and Db values of shell
surface color change significantly at the beginning, however, they change slowly during the following
drying. Results from this study could provide a reference for the uniformity research of other multilayer-
structure fruits and vegetables in infrared drying.

Key words: Litchi Shell Infrared drying Uniformity Pore fractal



