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Abstract

This research aims to find out different factors that might affect the
TVOC, Carbon Dioxide, Particulate Matter 2.5 and 10 in the night
markets in Taiwan. We visited Liuhe and Ruiefong Night Market, using
Mobile Nose to investigate the variation of the four variables. At last, we
found them mostly affected by the types of the stands and traffic flow
near the markets. And the huge number of people would prevent our
device from detecting air pollution caused by those stands.

Motivation

When we visited night markets, we found out that food stands
produce a considerable amount of cooking fumes. Besides, we noticed
that different night markets vary in types of stands, surrounded traffic
flows, the number of visitors, etc. Therefore, we want to investigate the
connection between these elements and the magnitude of pollution that
these night markets produce.
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Materials: Mobile Nose ~ smartphone(app: ADDWII)

Methods: We connected the Mobile Nose to our smartphone, imitating
visitors’ walking speed along their path and collecting data through the
app.

Data Analysis and Discussion

Measurement at Liuhe Night Market
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Picture 1

Liuhe Night Market (red bold line) is an east-west road, being 380 meters
in length.
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We started from the west to the east of the night market for the first
measurement, then came back to the starting point for the second one,
both times walking along the right side of the road.

First Time Measurement
Time:12/26/2021 19:00

Background Factors (Qianjin station)

PM2.5 20ppm
PM10 -
SO, 2.3ppb
CO 0.38ppm




| O; | 20.2ppb |
Figure 1
Meteorological Factors (Qianjin station)

Temperature 19.2°C

Humidity 79%

Wind Direction 350 degree

Wind Speed 2.1 m/s
Figure 2

Result

West — East

1. We figured out that the tendencies of PM2.5 and PM10/TVOC and
Carbon Dioxide concentration are almost the same, therefore, we
discussed them separately as two groups.

Particulate matter 2.5 line chart(west-east)
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Particulate matter 10 line chart(west-east)
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Chart 2

1. From the 7™ to 12" minutes, the Mobile Nose detected a higher
emission of PM2.5 and PM10, and then they remained stable for a
couple of minutes.

2. Other than the sudden rise in the 7" and 12" minutes, the rest of the
time, PM2.5 and PM10 remained steady, and are a bit higher than the
background variable.

TVOC line chart(west-east)
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Carbon Dioxide Concentration line chart(west-east)
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Chart 4
1. In the first minute, we detected the highest amount of TVOC and CO,
concentration, and then dramatically dropped at the second minute.
(1) We speculated that it was the entrance where more vehicles
passed by that brought the highest amount of TVOC and CO,,
(2) Also, most of the fried food stands such as grilled shrimp and
fried chicken, gathered densely at the entrance.

2. We found a slight rise in the 8" and 11" minutes. As for the remaining
time, TVOC was under 50ppb, and CO, stayed approximately at
400ppm.

(1) The scooters that occasionally went through while investigating
resulted in the slight rise of the data.

East — West

Particulate matter 2.5 line chart(east-west)

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
time(min)

Chart 5



Particulate matter 10 line chart(east-west)
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Chart 6

. From the 3"to 13" minutes, there’s a gradual rise.

From the 9" to 13" minutes, the Mobile Nose detected a higher
emission of PM2.5 and PM10, and then they remained stable for a
couple of minutes.

TVOC line chart(east-west)
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Chart 7

Carbon Dioxide Concentration line chart(east-west)
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Chart 8
1. There are some increases along the way, showing both of the charts.
(1) We supposed that this might be because of the vehicles that
passed by.
2. In the 14™ and 15" minutes both dramatically increase.
(1) Those were the place where food stands concentrated.
(2) Also, it was the entrance, which bore a higher traffic flow.

Second Time Measurement
02/20/2022 19:00
Background Factors (Qianjin station)

PM2.5 15ppm

PM10 11ppm

SO, 2.2ppb

CO 0.37ppm

Os 27ppb
Figure 3

Meteorological Factors (Qianjin station)

Temperature 20.1°C

Humidity 63%
Wind Direction | 350 degree
Wind Speed 2.1 m/s

Figure 4

West — East



Particulate Matter 2.5 line chart(west-east)
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Particulate Matter 10 line chart(west-east)
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Chart 10
1. The number kept rising till the end of the road and stayed stable for
several minutes.

TVOC line chart(west-east)
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Carbon Dioxide Concentration line chart(west-east)
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1. Both TVOC and CO,are high at the beginning, and then dropped
suddenly at the second minute.
(1) We speculated that it was the entrance where more vehicles
passed by that brought the highest amount of TVOC and CO.,.
(2) Also, most of the fried food stands such as grilled shrimp and
fried chicken gathered densely at the entrance.
2. There are some slight rises and drops that emerged in the charts.
(1) The rises may be caused by the vehicles passed by.
(2) The drops were vacancies or vendors that didn’t sell clothes or

toys.

East — West

Particulate Matter 2.5 line chart(east-west)
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Particualte Matter 10 line chart(east-west)
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Chart 14
1. The PM2.5 and PM10 both kept increasing since the 4™ minute and
last till the end.
TVOC line chart(east-west)
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Carbon Dioxide Concentration line chart(east-west)
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Chart 16

1. Both increased at 8" and dropped at 9" minutes and rose again at 11"
11



minutes.

(1) We guessed that it was the entrance where more vehicles passed
by that brought the highest amount of TVOC and CO,.

(2) Also, most of the fried food stands such as steak and fried
chicken gathered densely at the entrance.

(3) The lower parts were vacancies or vendors that didn’t sell clothes
or toys.

Discussion and Comparison Between Two Times of Research

1. The meteorological factors of the two times of investigation were
highly similar, therefore, we focused on the other factors that
made them different.

(1) The wind direction and the Liuhe Night Market is
perpendicular, so we excluded the factors of wind
transmission.

(2) The second time was nearly after a sudden outbreak of a
pandemic, therefore, there were fewer visitors and vendors,
which made the overall data lower than the first time.

2. We tried to connect several factors with the changes among these
data, and found the TVOC and CO, were mainly affected by
traffic flow and the distribution of the food stands.

3. However, the variables of PM remained uncertain, there might
be other factors that affected, which could be further investigated
in the future.

Measurement at Rueifong Night Market
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Unlike the Liuhe Night Market, Rueifong Night Market is a close one,
with a 3,000 m” total retail floor area. And it has a restriction on vehicles,
which requires people to visit here on foot, neither scooters nor cars are
allowed to go inside.
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along for aisles in food sections first, then went collecting data from
game and clothes sections for contrast.

First Time Measurement
Time: 01/20/2022 19:00

Background Factors (Zuoying Station)

PM2.5 33ppm
PM10 61ppm
CO 0.52ppb
Os 29.9ppm
SO, 2.6ppb
Figure 5

Meteorological Factors (Zuoying Station)

Temperature 21.8°C
Humidity 78%
Wind Direction | 0 degree
Wind Speed 0 m/s
Figure 6
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1.

Result

Particulate Matter 2.5 line chart
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Particulate Matter 10 line chart
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Chart 18

In the 15" to 20" minutes, it was 124pg/m3for PM2.5 and 195ug/m3

for PM10, which was the highest amount of PM during the whole
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process. The other was generally a bit higher but close to the

background factors.
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1. The TVOC was unstable and went up and down within the range
from 17ppb to 21ppb, which was not a huge variation compared to

TVOC line chart
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Chart 19

the previous one.
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1. Inthe 18" to 19", the CO, concentration increased up to 490ppm, the
other stayed nearly 420ppm.

(1) It was a fried chicken stand where the tendency went high.

Second Time Measurement
Time: 02/08/2022 19:00

Background Factors (Zuoying Station)

PM2.5

26ppm

PM10

59ppm
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CO 0.43ppb
O; 29.3ppm
SO, 2.5ppb
Figure 7

Meteorological Factors (Zuoying Station)

Temperature 20.8°C
Humidity 80%
Wind Direction 279
degree
Wind Speed 0.5 m/s
Figure 8

Gushan DistrictNanping Road
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PM10 line chart
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1. The first three minutes, both PM2.5 and PM10 were lower. The PM
was higher from 3™ to 8" minutes, then dropped to the levels that
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were as same as the background factors.
TVOC line chart
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1.  The amount of TVOC was relatively high at the beginning, and
reached the peak at the 11" minute.
(1) The peak was caused by a fried chicken stand.

Carbon Dioxide Concentration line chart

1000
900

g 800
= 700
2 600
500
§ 400
S 300
8 200
© 100
0
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
time(min)
Chart 24
1. CO, dropped at the first minute and rose a little at the 7" and 10"
minute.

(1) The little rise at 10" to 11™ minutes resulted from the fried
chicken stand.

Discussion and Comparison Between Two Times of Research

1. When walking through the fried chicken stand, all variables suddenly
went high, except for the first time measurement of TVOC(which
was still uncertain to find out the reason)

(1) Connecting the data to our route, we found out that the data
collected at the third aisle was higher than the others. We’ve
observed that was because the exhaust fans at the first and
second aisle were either toward to road or the opposite side we
walked, while the vents at third one were more close to our route.

(2) We supposed that these variables are mainly affected by the type
of stand, for example, they rise when passing through a food
stand that produces a substantive amount of smoke.

2. The TVOC and CO, concentrations were higher the second time.

(1) The second measurement was after a little outbreak of a
pandemic, so the visitors were fewer than the first time. However,
most of the stands were still open and cooking food.

(2) The fewer the people there are, the higher the TVOC and CO;
are. We suspected that people might be barriers that stop the
Mobile Nose from detecting the smoke.

3. Similarly, we found that the variations of PM were uncertain since it
went high when we walked through the aisle with fewer stands and

18



N

people. Therefore, it could also be investigated in our future work.

Conclusion
The variations TVOC and CO, are mainly caused by the types of
stands and traffic flow, being higher especially when passing through
the stands that sold fried food.
People may be a barrier for our Mobile Nose to detect the pollution.
The wind direction and the Liuhe Night Market is perpendicular so it
was not affected much by this factor.
Rueifong Night Market’s aisles are much more narrow than the Liuhe
Night market, so it was easier to detect the smoke, also the effect of
people flow obviously showed up at Rueifong.
We found that both PM2.5 and PM10 didn’t have a direct
relationship with the man-made, meteorological factors previously
mentioned, therefore, they could be parts to further work on in the
future.
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