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Design of Automated Yellowing Equipment for Yellow Tea and
Investigation on Temperature and Humidity Control Methods
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Abstract; Yellowing is a distinctive process in yellow tea production. Currently, there is a lack of special
continuous and automatic equipment for yellowing in the yellow tea processing industry. To address these
issues, a dedicated equipment designed specifically for the yellowing process of yellow tea was presented.
Considering the requirements for continuous processing, the mechanical structure of the equipment for
yellowing was meticulously designed. Furthermore, the required heating power and steam flow rate of the
equipment were calculated, and the relevant components were carefully selected and integrated into the
construction of a functional prototype. An innovative temperature and humidity control method based on
interval type-2 fuzzy theory was proposed to overcome the challenges in temperature and humidity control.
The test results of the temperature and humidity control system showed that the interval type-2 fuzzy
control algorithm accurately controlled temperature and humidity parameters, with stronger disturbance
suppression capability and smaller control error compared with the type-1 fuzzy control algorithm.
Production test results demonstrated that the equipment achieved maximum root mean square error of
0.439 1°C for temperature and 1.226 2% for humidity. Sensory evaluation confirmed that the products
processed by this equipment met the quality requirements of western Anhui yellow tea.
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Fig. 1 Structure diagram of automated equipment

for yellowing
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Tab.4 Statistical results of temperature and humidity

control stability test
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Fig. 12 Temperature and humidity unevenness coefficient

change curves
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Tab.5 Process parameters
TEARR I} ]/ min S8

R 3 300°C

I il 60 32°C,70%

i 30 Z—H-5% , % 10 min

WKL 15 80°C

A 330 40C ,70%

T4 60 80°C
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Tab.6 Production test temperature and humidity

error results

i AH X B
TZ wEH BHER TR REH HHEHR TR
fi/C ®E/C FH /% #2E/% FH
Wik 0.2237 0.2720 0.0850 0.8319 1.2129 0.0173

Hit) 0.3878 0.4391 0.0110 0.9104 1.2262 0.0175
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Tab.7 Sensory review results
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