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1. KR PRl Particle material; 2. 8 5 47 % Radiation tube;
3. 5 ST IE B JE 4 25 B Radiation distance adjusting equipment.
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Fig.1 Schematics of radiation drying model structure
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Table 1

AELHEREFEHNRERTHEREE

The average radiation irradiance on granular food at different IR linear source distances

A.B JSERRE /(W /s

AB RS/ O S H 4 WEE /(W /m?)

ﬁfg'/mm Radiation intensity at A, B points Field angle at A, B points Average radiation irradiance
Height . . N - T
50 101. 42 53.45 71.57 71.57 10 547.15
100 101. 42 60.95 56. 31 56. 31 5 096. 57
150 101. 42 71.71 45. 00 45.00 3218.61
200 101. 42 84.52 36. 87 36. 87 2277.13
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Fig.3 Meshing model for granular food under IR linear source radiation and its distributed nodes
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Fig. 4
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Temperature contours of granular food IR linear source radiation at different particle diameters
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Fig.5 Transient temperature-time curves of granular food IR linear source radiation at different particle diameters
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Fig.7 Transient temperature-time curves of granular food with same diameter at different distances
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Simulation of temperature field during IR linear source radiation transient
curing for granular food

CHEN Zhen YAQO Zhen-chong
College of Engineering »South China Agricultural University ,Guangzhou 510642 ,China

XU Feng-ying LI Chang-you

Abstract To effectively solve the problems of the transient curing temperature field being out of
control and the the malignant phenomenon of curing quality of the food being ruined during in granular
food the continuous processing of granular food by using IR (infrared) linear source radiation, the rising
temperature model of IR linear source radiation transient curing for granular food was built in this re-
search to analyze its spatial change of irradiance. By means of numerical simulation software, the tem-
perature field form characteristics of transient curing for different diameter granular food with different
diameters under different radiation distances were investigated. The results show that the temperature
field formation of IR linear source radiation transient curing for granular food depend closely on radiation
intensity, particle size, and radiation distance,etc. The heat loss rate on the granular food surface and
its change rate of internal energy correspond with the energy balance transient response, and the transi-
ent curing temperature field distribution in material reveals a decline along the direction of IR linear
source radiation, and in the processing of litchi flesh with 4 mm particle diameter under 50 mm radiation
distance, its curing temperature distribution is high and uniform.

Key words granular food; IR linear source; curing temperature field; simulation; radiation
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