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Real-time TVOC Monitoring System and Measurement Analysis in
Workplaces of Root Industry
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ABSTRACT

Objectives: This study analyzes TVOC concentrations in root industry workplaces in order to prevent probable

occupational disease among workers. Root industry includes all the infrastructure of manufacturing, such as
casting and molding.

Methods: Real-time TVOC sensors were deployed in three root industry workplaces. We measured TVOC

concentrations with these sensors and analyzed the results using a data—analysis tool developed with Python
3.9.

Results: During the study period, the mean of the TVOC concentrations remained in an acceptable range,
0.30, 2.15, and 1.63 ppm across three workplaces. However, TVOC concentrations increased significantly at
specific times, with respective maximum values of 4.98, 28.35, and 26.65 ppm for the three workplaces.
Moreover, the analysis of hourly TVOC concentrations showed that during working hours or night shifts TVOC
concentrations increased significantly to higher than twice the daily mean values. These results were
scrutinized through classical decomposition results and autocorrelation indices, where seasonal graphs of the
corresponding classical decomposition results showed that TVOC concentrations increased at a specific time.
Trend graphs showed that TVOC concentrations vary by day.

Conclusions: Deploying a real-time TVOC sensor should be considered to reflect irregularly high TVOC
concentrations in workplaces in the root industry. It is expected that the real-time TVOC sensor with the
presented data analysis methodology can eradicate probable occupational diseases caused by detrimental

gases.
Key words: Air condition, occupational disease, total volatile organic compounds, internet of things, root
industry
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. TVOC detection resolution
detection range

Metal-oxide—semic
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resolution; 11.110ppm—60.000ppm:
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Figure 1. Classical decomposition results at each monitoring site. The X—axis denotes day. The Y-axis denotes ppm of TVOC.
The actual graph represents real-time TVOC values in ppm over the measurement period. The seasonal graph denotes
the extracted periodic pattern from the actual TVOC value. The trend graph shows the long term rise and fall observed
in the actual TVOC value. The residual graph means residual noise excluded from the seasonal and trend graphs.

Table 2. Mean, standard deviation, and range of TVOC concentrations by industrial classification

(Unit : ppm)
Workplace A Workplace B Workplace C
Mean 0.30 2.15 1.63
Standard deviation 0.24 3.46 2.41
Range (min.-max.) 0.01~4.98 0.07~28.35 0.01~26.65
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Table 3. Hourly averaged TVOC concentrations during the measurement period by industrial classification

(Unit : ppm)
Time Workplace A Workplace B Workplace C
00:00 0.30 2.21 2.64
01:00 0.29 1.74 2.59
02:00 0.30 1.88 2.33
03:00 0.31 2.19 2.47
04:00 0.30 2.30 2.40
05:00 0.29 1.89 2.19
06:00 0.28 1.58 1.37
07:00 0.31 1.16 1.15
08:00 0.31 1.06 0.81
09:00 0.30 0.74 0.70
10:00 0.36 0.69 0.66
11:00 0.43 1.1 0.70
12:00 0.33 1.71 0.66
13:00 0.37 1.73 0.60
14:00 0.36 0.88 1.14
15:00 0.30 0.99 1.16
16:00 0.25 1.22 1.37
17:00 0.28 3.1 1.14
18:00 0.30 5.94 1.21
19:00 0.34 5.88 2.04
20:00 0.33 4.68 1.86
21:00 0.33 2.80 2.27
22:00 0.32 2.06 3.49
23:00 0.32 2.72 2.42
Daily Max 0.43 5.94 3.49
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P
BUOSEaS

00:00 03:00 06:00 09:00 12:00 15:00 18:00 21:00 00:00

(@) A workplace
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Figure 2. 1-Day pattern of season graph at each of monitoring sites. X-axis denotes hour. Y-axis represents the seasonal TVOC
values of ppm.
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Figure 3. Autocorrelation factor of actual TVOC values. X denotes lags of data. Y represents an autocorrelation factor ranged
from 0 to 1. The blue shaded region means 95% confidence intervals. If the autocorrelation factor is inside the shaded
region, the autocorrelation factor are not considered to be statistically significant and noisy. Otherwise, the
autocorrelation factor is thought to be significant and auto—correlated.
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