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Design and Experiment of Potato Storage Equipment Control System

WANG Xiangyou' LI Shaochuan' WANG Faming” LI Xueqiang® LI Tengxun' WANG Rongming'
(1. School of Agricultural Engineering and Food Science, Shandong University of Technology, Zibo 255000, China
2. Shandong Star Agricultural Equipment Co. , Lid. , Dezhou 253600, China)

Abstract; Aiming to solve the problems of unsuitable storage and management and poor storage effect,
a set of potato storage environment control system was designed according to the technological conditions
of potato storage. The system used temperature sensor, humidity sensor and CO, concentration sensor to
monitor the environmental parameters in real time. By adjusting the inlet air window and outlet air
window, fan, compressors and humidification device, the environment temperature parameters in callus
period, the temperature, humidity and CO, concentration in storage period were regulated. The purpose
was to make the storage environment attain the requirements of potato storage. In the temperature
accuracy test of each measuring point, the temperature error of each measuring point was within —-0. 3 ~
0.3°C, and the temperature range of each measuring point was 0. 6°C , the monitoring temperature was
basically the same as the real temperature on the whole. In the experiment of regulation effect, the
temperature of callus period and storage period was within the allowable range of the system set value,
while the temperature outside the storage had little effect on the temperature inside the storage, and the
humidity and CO, concentration could be controlled within a reasonable range. Therefore, it was very
important to improve the storage environment of potato, accelerate the postharvest callus, prolong the
storage period and ensure the quality of potato.
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Fig.2  Schematic of control system hardware structure
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Fig.3 Touch screen display and setup interface
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Tab.2 Test results of temperature in callus period
PSS FEAN R EE/C A
i [E] /b A1 A 2 A3 AL 4 W85 Wi 6 R 7 M8 T e/ C
4 14.3 14. 4 14.6 14. 1 14.0 14.3 14.5 14.2 14.3 8
8 14.2 14.3 14. 1 13.9 13.6 14. 1 13.5 13.5 13.9 2
12 14.2 14.5 14. 4 13.9 13.9 14.2 13.9 13.8 14.1 6
16 14. 1 14.7 14.6 14. 8 14.7 14.2 14.5 14. 4 14.5 14
20 14. 8 14.9 14.5 14.6 14.7 14.6 14.7 14. 8 14.7 19
24 14.6 14. 6 14.5 14. 4 14.0 14.5 13.9 13.9 14.3 13
28 14.2 14.3 14. 1 13.9 13.6 14. 1 13.5 13.5 13.9 9
32 14.2 14. 4 14. 1 13.9 13. 4 13.9 13.6 13.7 13.9 5
36 14.5 14.0 13.8 14. 4 14.7 14.5 13.7 14.0 14.2 7
40 14.3 14. 4 14.2 14.8 15.2 14.6 13.4 13.5 14.3 11
44 14.6 14. 4 14.5 14.6 14.9 14.6 13.9 13.7 14. 4 16
48 14.8 14.2 14.3 14.8 14.7 14.5 14.6 14. 1 14.5 17
F3 MEHHEENERBER
Tab.3 Test results of temperature in storage period
R4k T P LI/ C ()
5 8] /h A1 A 2 A3 R 4 WAL s W Ai 6 R 7 5 8 T {H e/ C
4 8.9 9.0 9.1 8.9 9.3 9.1 8.9 8.8 9.0 -2
8 9.0 8.9 9.4 9.2 9.5 9.2 9.3 9.1 9.2 3
12 9.5 9.3 9.4 9.5 9.2 9.4 9.6 9.3 9.4 7
16 9.4 9.3 9.2 9.1 9.0 9.1 9.4 9.1 9.2 5
20 9.1 9.5 9.2 9.5 9.3 9.2 9.5 9.1 9.3 3
24 9.3 9.1 9.5 9.2 8.9 8.8 8.5 8.7 9.0 0
28 8.6 8.7 9.1 8.9 9.3 8.7 8.8 9.1 8.9 -6
32 9.1 8.7 9.1 9.6 8.9 8.8 8.7 9.1 9.0 -3
36 9.2 9.0 9.8 9.5 9.3 8.9 8.9 9.0 9.2 1
40 9.1 9.2 9.5 10. 1 9.1 9.2 8.9 9.3 9.3 4
44 9.8 9.4 9.6 9.3 9.7 9.5 9.6 9.9 9.6 6
48 8.7 9.2 8.9 9.7 9.1 9.3 8.9 9.0 9.1 2
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Tab.4 Test results of humidity and CO, concentration in

storage period

R A X S/ co,
i ) /h i 1 fir 5 2 FHM RN %
4 92 94 93 0.17
8 91 93 92 0.15
12 90 88 89 0.12
16 90 90 90 0.15
20 89 93 91 0.20
24 93 91 92 0.22
28 88 88 88 0.19
32 87 85 86 0.11
36 94 90 92 0.16
40 90 92 91 0. 09
44 91 89 90 0.13
48 89 89 89 0.14
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