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Drying Characteristics and Quality of Paddy under Low
Temperatures and Far-infrared Drying Conditions of Graphene

CHEN Kunjie' WANG Shuo' YAN Jianchun' ABDULAZIZ Nuhu Jibril' SUN Jie> YU Haiming'
(1. College of Engineering, Nanjing Agricultural University, Nanjing 210031, China
2. Yancheng Yanhai Tractor Manufacturing Co. , Lid. , Yancheng 224007, China)

Abstract: In order to study the graphene low temperature far-infrared drying characteristics of paddy and
its influence on the drying quality of rice, the IR temperatures, grain flow and dehumidification air
volume were used as influencing factors, and the head rice rate and additional stress crack index were
used as evaluation indexes. A self-made circulating graphene low temperature far-infrared drying machine
was used to carry out paddy drying tests. The effect of low temperature far-infrared drying on paddy
drying quality and the optimization of process parameters were analyzed. The results showed that the most
important factors affecting the drying characteristics and quality of paddy were IR temperature, followed
by grain flow and dehumidifying air volume. With the increase of IR temperature, the drying rate and
additional stress crack index of paddy were increased gradually, while the percentage of head rice was
decreased gradually. Compared with hot air drying at the same temperature, the average drying rate and
drying quality of graphene low temperature far-infrared drying were significantly improved. After
optimization, the optimal low temperature far-infrared drying conditions for paddy were as follows: IR
temperature was 43°C | grain flow rate was 4 kg/min, dehumidification air volume was 193 m’/h, stress
crack index increment was 9, head rice rate was 79. 75% , and paddy drying quality was the best. The
results showed that using graphene to dry paddy at low temperature and far-infrared can significantly
increase the drying rate and improve the drying quality of paddy.

Key words: paddy; graphene; far-infrared radiation drying; heat transfer; low temperature drying
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Tab.1 Process variables and codes of Box — Behnken design
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Fig.2 Effects of radiation temperature on drying characteristics
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Fig.3 Effects of grain flow on drying characteristics
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Fig.4 Effects of dehumidification air volume on drying characteristics
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Tab.2 BBD response surface test design and results Tab.3 Results of ANOVA for Box — Behnken design
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Fig. 6 Influence of interaction among various factors on head rice rate
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Tab.4 Test results of optimized parameters
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