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Design and test of tea charcoal roasting machine based on fuzzy PID control
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Abstract; In view of the current tea charcoal roasting methods.,
there are problems such as high labor intensity, low efficiency,
and difficult control of the carbon roasting temperature, resulting
in poor tea quality. An intelligent tea charcoal roasting machine
using an adaptive fuzzy PID control system is designed. The con-
trol system undergoes fuzzification and other processingafter two
inputs to achieve real-time changes of three output parameters,
so as to meet the design requirements of baking temperature. Ex-
periments show that the overall temperature inside the box can be
kept within (80+2) °C after baking for 20 minutes; the aroma
test found that the content of charcoal baking trans-neryl alcohol,
plant alcohol, and farnesene are all higher than electric baking,
and the biochemical components in the tea are significantly differ-
ent from electric baking. In the sensory evaluation comparison,

the sensory evaluation score of charcoal roasted tea is 92. 66
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points, which is greater than the 91.44 points of electric baking.
The charcoal roaster has stable performance during the roasting
process, and the quality of roasted tea is better than electric
roasting, which can effectively improve the roasting quality
of tea.
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Figure 1  Overall structure diagram of charcoal roasting

machine
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Table 1 Main parameters of charcoal roaster
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Figure 2 Structure diagram of adaptive fuzzy PID control
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Figure 4 Schematic diagram of temperature

control system
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Figure 5 Main program flow chart
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Figure 6 Temperature measurement curve
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Table 4 Composition and average content of main aroma
components of charcoal and electric baking
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Table 5 The effects of different baking on the main biochemical components of tea %
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Table 6 Sensory evaluation results
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