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Research on precise temperature control of mini-plant factory environ-
ment based on fan differential adjustment technology

GAO Ju-ling'*, LIU Yong-hua'?
(1. College of Mechanical and Electrical Engineering, Jiangsu Vocational College of Agriculture and Forestry, Jurong 212400, China; 2.Jiangsu Modern
Agricultural Equipment and Engineering Center, Jurong 212400, China)

Abstract: Achieving precise control of the mini-plant factory environment is the prerequisite for its intelligent con-
trol, but the previous environmental control methods have the problem of large temperature differences among cultivation
layers in mini-plant factory. In this study, a mixed air channel was added in the micro plant factory, and the method of fan
differential adjustment was adoped. In the computational fluid dynamics ( CFD) simulation, the target temperature was set
at 20 °C, and the air intake volume of each cultivation layer was 0.018 9 m*/s, 0.023 6 m’/s and 0.028 1 m’/s. The air
inlet volume was adjusted by the wind speed adjustment knob, and the uniform temperature adjustment of each cultivation
layer was realized by the differential adjustment of the fans. The experimental results showed that when the target tempera-
ture was 20 C and the temperature-control equipment continued to work for 60 min, the temperature of the first, second
and third cultivation layers was 19 C, 19 °C and 24 °C in the micro-plant factory without the mixing channel and the wind

speed differential adjustment, the temperature difference

7S B 5 :2020-10-23 reached 5 °C. The temperature of each cultivation layer
EATE 2019 4FF TR B R 7 B0 0035 A1 AT B (3 i el 25 was about 20.5 °C under the temperature control mode of
e £ mixed air channel and wind speed differential adjustment.
TEEB N = (1981-) Lo JLHFM N Wi+ | Bl A7, 0155 )7 1A) In conclusion, the environmental temperature difference of
AR A B & A R AE . (E-mail ) 89059025 @ each cultivation layer has been effectively improved by u-
qq.com sing the mixed air channel and fan differential adjustment.

BIFEE XK, (E-mail)271681387@ qq.com Key words: mini-plant factory; computational flu-
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Fig.1 The structure and size of the mini-plant factory
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Table 1 Boundary conditions and initialization parameters
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Fig.2 Schematic diagram of temperature sensor
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Fig.3 Effects of artificial light source on the temperature of

different cultivation layers
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Fig.4 Temperature field distribution of each cultivation layer with LED light source
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Fig.5 Temperature change of each layer under traditional tem-

perature control mode
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Fig.6 Temperature field distribution of each cultivation layer under traditional temperature control mode
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Fig.7 Temperature field distribution in mixed air channel
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Fig.8 Temperature field distribution in each cultivation layer after adopting differential adjustment
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Fig.9 Temperature change of each cultivation layer after adop-

ting differential adjustment
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