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THE SCOPE
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THE PROBLEM
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biological threats 
insects, vandals, rodents, omnivorous
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(Brito. 2021)

biological threats – fungi, yeast

Penicillium – 37.5%
Aspergillus – 22.22%
Fusarium – 16.66%

TOTAL: 76.38%
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Atmospheric and substrate conditions for 
fungal colonization

FusariumAspergillusPenicillium

5 a 35
20 a 28

15 a 45
25 a 35

5 a 37
20 a 25

Temperature (ºC)
better (ºC)

> 80%> 70%> 80%Rel umidity (better)

> 1%> 1%> 1%O2

< 10%< 10%< 10%CO2 

5 a 65 a 65 a 6pH  (better)

1 ppm = 1/1.000.000 = 0.0001 %
450 ppm = 0.045 %
10.000 ppm = 1%
21% =  210.000 ppm
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THE PROJECT
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THE EXPERIMENT

IS THERE A CORRELATION BETWEEN THE VARIABLES?
IS THE POSITION OF THE PROBE RELEVANT?
IS THE DEPTH OF THE SENSOR RELEVANT?
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Temperature internal
Umidity internal
CO2 internal

Temperature external
Umidity external
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CO2 concentration
Simple Moving Avarage 12; 3 Probles

Could CO₂ become a bulk indicator of the internal environment of the silo?
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Internal Temperature
Simple Moving Avarage 12; 3 Probes

The position of the probe
—both along the surface of the silo and in terms of depth—

is relevant
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It is necessary to develop a dedicated study to understand:

the effect of the probe’s position on correlation; 

the correlation of CO₂ in different internal environments
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Conclusions & Future studies

1. IS THERE A CORRELATION BETWEEN THE VARIABLES?
"Yes, a correlation was observed, although its magnitude was less than anticipated. 
However, this is a complex issue that involves confounding variables

2. IS THE POSITION OF THE PROBE RELEVANT?
Yes, its position is relevant because the constraints differ accordingly

3. IS THE DEPTH OF THE SENSOR RELEVANT?
Yes, a 20 cm depth has a significant impact. 
This is attributed to the thermal characteristics of the grain and the conductivity of the granular 
medium

4. DATA ANALYSIS, DATA MINING, AND MACHINE LEARNING ARE PROMISING TOOLS FOR ACHIEVING 
THE PROJECT'S OBJECTIVES

5. DESPITE THE PROJECT'S IMMEDIATE DATA SCIENCE CHALLENGES, THE INSTRUMENTATION WILL 
CONTINUE TO BE IMPROVED

6. THE STUDY VALIDATED THE PROOF OF CONCEPT OF THE MEASUREMENT AND DATA 
TRANSMISSION SYSTEM IN A RELEVANT ENVIRONMENT AND PAVED THE WAY FOR FIELD-SCALE 
TESTING.
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