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Control Stability of Active Light Source Spectra during
Measuring Reflectance of Canopy

Ding Yonggian' Li Yang® Tan Xingxiang® Cao Weixing' Zhu Yan'
(1. National Engineering and Technology Center for Information Agriculture, Nanjing Agricultural University, Nanjing 210095, China
2. Jiangsu Province Engineering Lab for Modern Facility Agriculture Technology & Equipment,
Nanjing Agricultural University, Nanjing 210031, China)

Abstract; With the self-developed measurement equipment of canopy reflection spectrum, the spectral
stability of two kinds of narrowband-LEDs, which were used as active light sources and had peak
wavelengths of 730nm and 810nm respectively, were studied. The experimental results showed that the
junction temperature of the LEDs was significantly increased when the LEDs were pulse-lighted in high
frequency based on the request of the measurement. The increased junction temperature resulted in linear
red-shift of the light source spectra and linear decrease of luminous intensity of the light source, which
seriously affected the stability and reliability of the measuring results. A new method of driving LEDs,
named intermittent pulse-driving LED , was proposed. When LEDs were driven in this method, the rise of
the junction temperature could be effectively controlled below 2°C , and the red-shift of peak wavelength
of light source spectra was less than 1nm. Finally using the self-developed measurement equipment of
canopy reflection spectrum, in which this method was embedded, the experiments were implemented both
in laboratory and wheat field to measure the reflectance response of the crop canopy. The fluctuation ratio
of measured results was less than 5% . The LED-driving method proposed could be applied in developing
measuring equipments for detecting reflection spectrum of crop canopy.

Key words: Crop canopy Reflectance Active light source Spectral stability
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Cooperative Control of Flow Field and Temperature Field in
Refrigerated Transport Carriage

Weng V(/eibingl Fang Dianjunz'3 Li Qiangl Cao Miaolongl Wu Jian' Xu Xingl
(1. Provincial Key Laboratory of Food Logistics Equipment and 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. Chinese-German School for Postgraduate Studies, Tongji University, Shanghai 200092, China)

Abstract; Heat balance formula of red bayberry was developed. The air flow and temperature field
heterogeneity’ s properties of flow field in refrigerated transport carriage’ s physical model and the
distributions of flow field and temperature field in cross sections and longitudinal sections were analyzed.
The wind direction of top right adiabatic gas curtain was set perpendicular to isothermal curves to control
the gas curtain fan with constant speed intermittently based on coordination principle. The test data of
refrigerated transport carriage showed the highest temperature in cross sections dropped from 3.8%C to
1. 67°C , the biggest standard deviation amplitude of temperature values was 0. 387 in three cross sections
with length direction. The results indicated that only accelerating the gas curtain fan’s speed could not
improve the temperature distribution homogeneity effectively, opening the adiabatic gas curtain and
adjusting the wind direction in included angle of gradient direction of isothermal curves and tangent
direction of flow line based on cooperative principle could improve the temperature distribution
homogeneity effectively.

Key words: Refrigerated transport carriage Temperature field Flow field Cooperative control



