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Abstract

Aiming at the phenomenon of heat generation and pest and mildew damage in the process of grain
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storage, a portable infrared automatic detection system for grain storage carbon dioxide has been
developed. By detecting the three main environmental factors of temperature, humidity and carbon
dioxide concentration, based on the basic principle of biological metabolism and the judgment model
of stored grain biohazard, the early detection and prediction of grain mildew and fever during grain
storage are realized. Use SHT11 temperature and humidity sensor and T6615-50K infrared carbon
dioxide sensor to detect temperature, humidity and carbon dioxide concentration; use LabVIEW pro-
gramming to realize the software design of the upper computer man-machine interface, which can
realize parameter setting, send instructions and receive data; use C language programming Realize
the programming of the lower computer controller, which is used to receive instructions, control the
operation and data transmission of various components. The upper computer software and the lower
computer controller use the RS§485 serial communication module to communicate. The test results
show that the system has higher detection accuracy, shorter detection time and more accurate grain
evaluation results. At the same time, combined with the three-dimensional surface model, it can guide
the grain safety management of grain depots more comprehensively.
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Figure 1. Gas detector schematic
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Figure 2. Schematic diagram of carbon dioxide sensor detection
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Figure 3. SHT11 temperature and humidity sensor physical map
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Figure 4. PTAT temperature sensing circuit diagram
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Table 1. A three-parameter CAE model expressed in the form of Mc=F (T,RH )
F 1. KU Mc=F(T,RH) FERFRIZH =5 CAE 158!

, TS A=
et

- 4 B c R? MRE%
i % B 3.344 -31.219 -0.00916 0.9853 5.2246
: i 4.282 32.145 —0.0212 0.9890 3.5761
ok % B 3.244 -30.227 -0.00743 0.9816 6.5103
’ fiEEmL 4.164 —31.247 -0.0253 0.9843 0.6103
g % B 3.091 —-27.808 -0.00717 0.9782 2.0775
fiR 3.909 -29.649 -0.019 0.9775 5.2391

4. LR AGHEMR
4.1. RGLEH

% A — A BRZL MG I R G ) SR A1 2Ll LT RN SCIE S . SREEET . U RUR.
TRMRRALIRAS  IRIE ALK ES . RSA8S5 B . AN S HORUXUE L LR HYR, 12 V B AR
A I R G A MR 2 B R LA 5.

e

®ES ]
ity y =R !
‘ B — aHLEEIE |# !
‘/ AT t\li
MBASR !

Pl
RS485iﬁiﬂ 1)( BHES

TRz 2R

O
&

S

,,,,,,,,,,,,,,,

YT

il 4R 46 T 25 SR

Figure 5. System structure block diagram
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Figure 6. Main controller circuit diagram
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Figure 8. RS485 serial communication circuit diagram
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Figure 10. Software work flow chart
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Figure 11. Host computer parameter setting interface diagram
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Figure 12. Host computer display interface diagram
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Figure 14. 3D fitting surface plot of fungal microorganism predic-
tion in warehouse No. 5, No. 9, No. 24, and No. 32
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