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Summary

It is not a news that there is a trend of increasing air pollution in the world. Countries must work
together to take appropriate action to address this. Atmospheric air plays an important role in the
existence of living organisms on Earth. Technological progress over the last half century has been
accompanied by the release of large amounts of harmful substances into the atmosphere. The
concentrations of the individual components far exceed the permissible limits. This problem is
especially noticeable in urban countries.

The main aim of the paper is to assess air carbon monoxide (CO) pollution on Tsereteli Avenue, one of the busiest
places on Tsereteli Avenue, in the city of Tbilisi, away from the road, using budget sensors and unmanned aerial
vehicles. The data was recorded continuously for several months. The sensors were mounted on top of
the monitoring states owned by the National Environment Agency. The booths I mentioned along with
several other stations, monitor air pollution in Georgia. We processed the results at my disposal and
compared them with the results provided by the LEPL National Environment Agency in the same
period of time.

The work was performed in frame of research at SMART | AtmoSim_LAB with the support of the

LEPL National Environment Agency.
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Alphasense Carbon Monoxide Sensor Specification Summary

Carbon Monoxide CO-AE CO-AF CO-AX CO-BF CO-BX CO-CE CO-CF co-Cx C0-D4
Operating range (ppm) 010 10,000 | 0to5000 | Oto2000 | Oto5000 | 0to2000 | Oto10000 | Oto5000 | 0to2000 | Oto1,000
Sensitivity (nA/ppm) 101025 551090 5510 100 80t 130 | 70to130 101025 551090 550100 30to 55
Resolution (ppm equivalent) <5 <05 <05 <05 <05 <§ <05 <05 <15
Response fime (190) (s) <50 <25 <30 <25 <25 <75 <30 <40 <25
Zero current (ppm equivalent @ 20°C) <120 4042 %] <+4 <t3 <220 <41p42 ¥ <3
Hydrogen cross sensifivity (% @ 20°C) <75 <60 <4 <65 <5 <60 <60 <4 <70
Overgas Limit (ppm) 100,000 10,000 4,000 10,000 5,000 100,000 20,000 4,000 2,000
Operating life (months) 24 > 24 =24 »24 > 24 »24 24 >24 >24
Temperature range (°C) -30t0 50 -30t0 50 -30to50 -30to 50 -30 o 50 -30to 50 -30to 50 -30to 50 2010 50
Pressure range (kPa) 80to120 B0to120 | B0to120 B0t 120 80to120 | BOto120 800120 800120 | B0to120
Humidity range (%rh) 151090 151090 151090 15t0 90 151090 151090 151090 151090 151080
Load resistor (Ohm| recommended 101047 101047 101047 10t 47 101047 101047 10047 101047 101047

bmOsmo. 5 Alphasense-l CO LgbLemMgdol b3g30803530900

B Rangas Min: 0 - 1 ppm full scale
Max: 0 - 1,000 ppm full scale [selectable, dual-range supported)
B Measurement Units ppb, ppm, pg/m3, mg/m3 [selectable)
B Z=ro Noise < 0.02 ppm [RMS)
B 5pzn Noise < 0.5% of reading (RMS] above 5 ppm
B Lower Datectable Limit < 0.04 ppm
B Zero Drift < 0.1 ppm/24 hours
B Span Drift < 0.5% of full scale/24 hours
B Respaonse Time < 70 seconds to 95%
W Linearity 1% of full scale
@ Precision 0.5% of reading above 5 ppm
B sample Flow Rate 800 cc/min £10%
B Power Regquirements 100V-120V, 220V-240V, 50/60 Hz
B Analog Output Ranges 10V, 5V, 1V, 0.1V [selectable)
B Recorder Offset +10%

b9©H500. 6  T-300 5650BsOIMOOL 139308035305
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SD - gb oMol
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9IBID5@IBI0S
J585000 QS 330095
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CO s3Mnoamab 37 - 005l d5M0
LgbLmMmo Loggnmo
Mmosb3n dg/83 SD 8g/8® dg/83 SD 8g/83
1 0.57 0.29 0.59 0.35
2 0.43 0.18 0.49 0.19
3 0.31 0.13 0.32 0.05
4 0.46 0.43 0.47 0.49
5 0.47 0.33 0.52 0.37
6 0.31 0.16 0.37 0.12
7 0.73 0.59 0.83 0.70
8 1.00 0.54 1.03 0.70
9 0.46 0.38 0.55 0.44
10 0.42 0.24 0.51 0.29
11 0.63 0.37 0.77 0.39
12 0.36 0.25 0.40 0.10
13 0.50 0.38 0.63 0.39
14 0.26 0.14 0.34 0.09
15 0.70 0.89 0.77 1.06
16 0.56 0.40 0.64 0.47
17 0.65 0.53 0.77 0.56
18 0.38 0.26 0.46 0.21
19 0.32 0.21 0.33 0.15
20 0.38 0.22 0.42 0.17
21 0.50 0.30 0.63 0.32
22 0.27 0.11 0.38 0.11
23 0.30 0.21 0.34 0.21
24 0.41 0.26 0.49 0.26
25 0.44 0.30 0.51 0.29
26 0.30 0.15 0.46 0.14
27 0.51 0.55 0.61 0.58
28 0.34 0.33 0.49 0.30
29 0.31 0.26 0.54 0.21
30 0.31 0.32 0.42 0.22
Loadyamm 0.45 0.32 0.54 0.33

3H00. 2 53600l 4m39w OO Lsdeerem 3mba3gdgdo - 0EPOSL dBowo
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0 s3Momob 039 - 0gosl dSMO
byBLmMO bacegymo
330M0b )
da/8° SD 8g/8® da/83 SD 8g/83

mmMm3sds00 0.36 0.08 0.43 0.08
Loddsdomo 0.43 0.09 0.51 0.13
mobdsdsmo 0.46 0.21 0.57 0.21
byondsdoon 0.57 0.35 0.68 0.28
30Msli3930 0.41 0.13 0.49 0.13
dodsmn 0.49 0.11 0.59 0.16
330600 0.49 0.13 0.58 0.17

3b60¢0. 3 5360w do 3306008 PYGOOL bydseEm 563969090 - OEPOSL BowO



CO 5360¢0 2021 0erosl dswo - bgbbmeMo

0.60 0.57
0.49 0.49

0.50 H 0®J505m0
. B 550350500
N 0.40
E 030 B m»bdsdsmo
: ' H bwmdsdomno

0.20 B 350513930

0.10 B J505000

0.00 B 33060

330M0b ©EJId0

3M58030. 2 536000l m3930 330608 YJOOL bodrsem 583969090 0oL doxo (LYblm®o)

CO 5360¢00 2021 0¢grosls B0 - BLoYMO

0.80
0.70 0.68 H 0O3odSMO
0.60 B 153S0SMO
% 0.50 B 0»bJsdsmo
& 040
G 030 1 b03sd5000
0.20 B 35053930
0.10 W 350500
0.00 B 35065

330600 M9gdo

8M58030. 3 53M0w0ol 13990 3306008 LYJOOL LdsEm 3563969390 OEWOLL dBsCO (BYMEIO)

34



CO 15 s3Mmogno - ngnoosl domo
b (b0) bgbLmMN Loanmon
dg/83
0:00 0.32 0.37
1:00 0.53 0.61
2:00 0.47 0.51
3:00 0.41 0.44
4:00 0.23 0.26
5:00 0.23 0.31
6:00 0.23 0.30
7:00 0.26 0.34
8:00 0.37 0.44
9:00 0.49 0.52
10:00 0.53 0.41
11:00 0.25 0.32
12:00 0.26 0.34 Foomas 39896H00s
13:00 0.24 0.35 ol 590
14:00 0.44 0.30 G905 3moEogL
15:00 0.14 0.32 CO-05gbodsgmEo
16:00 0.12 0.32 3Mb6396@®s300L
17:00 0.13 0.37 ©580gboMgdOL EOML
18:00 0.18 0.40 22:02 bo>
19:00 0.27 0.63 bgBleo 8.05 3a/8°
20:00 0.68 0.99
21:00 2.01 2.39 bagno 9.39 83/8°
22:00 3.28 3.95
23:00 2.54 3.07
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CO 3s0L0b 037 - ngMNsL domo
LybLmMo Logegnmo
MmoEb3n da/8? SD d8g/8* da/8? SD 8g/83

0.22 0.21 0.35 0.08

2 0.37 0.40 0.34 0.09
3 0.35 0.39 0.33 0.10
4 0.23 0.19 0.32 0.07
5 0.18 0.11 0.37 0.12
6 0.25 0.19 0.43 0.15
7 0.20 0.13 0.31 0.10
8 0.28 0.24 0.41 0.20
9 0.21 0.23 0.31 0.10
10 0.15 0.09 0.18 0.17
11 0.22 0.17 0.34 0.17
12 0.34 0.26 0.52 0.35
13 0.33 0.27 0.46 0.37
14 0.41 0.33 0.56 0.20
15 0.43 0.43 0.47 0.21
16 0.35 0.35 0.37 0.17
17 0.25 0.24 0.30 0.12
18 0.23 0.18 0.38 0.17
19 0.21 0.18 0.21 0.09
20 0.38 0.40 0.33 0.29
21 0.46 0.43 0.52 0.26
22 0.40 0.41 0.43 0.10
23 0.20 0.21 0.38 0.10
24 0.24 0.21 0.22 0.06
25 0.20 0.16 0.21 0.08
26 0.19 0.16 0.21 0.08
27 0.33 0.27 0.25 0.31
28 0.31 0.17 0.49 0.33
29 0.25 0.23 0.32 0.12
30 0.17 0.14 0.24 0.09
31 0.41 0.41 0.40 0.14
Ladyomm 0.28 0.25 0.35 0.16
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3b®0og0. 6 35080 33060l EIJOOL Bsdrsem Fsh396909e0 - 0L B30 (LyYYOO)

CO 8s0bob 0137 - ngMmasl domn

LybLbmMo Loeanmo
3300l My
dg/8° SD 8g/83 da/0? SD 8g/83
mMJods00 0.28 0.10 0.29 0.09
Lsddodsmn 0.22 0.02 0.31 0.07
Mo bdsds00 0.23 0.07 0.33 0.15
byondsdomn 0.32 0.05 0.37 0.10
35330 0.35 0.11 0.47 0.11
ds0500 0.34 0.09 0.40 0.06
33000 0.23 0.08 0.33 0.07
CO 3d50L0 2021 0eosls dso - LgbbmMo
0.40
035 034
0.35 0.32 H 06350500
— 0.30 H L533505m0
©
% 0.25 H 0o»b3s05m0
QO 0-20 b dod5m0
0-15 W 356513930
0.10 W 350500
0.05 m 33065
0.00

330600L YJOO
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CO 1 n3amabo - Hamaormab gsdboma
LgbLmMn | Logegnmn
omm (bo) W
0:00 0.55 0.83
1:00 0.41 0.76
2:00 0.78 0.69
3:00 0.76 0.60
4:00 0.67 0.51
5:00 0.77 0.45
6:00 0.76 0.41
7:00 0.97 0.40
8:00 1.04 0.40
9:00 0.53 0.41
10:00 0.94 0.44
11:00 0.99 0.50
12:00 1.11 0.57
13:00 1.29 0.65
14:00 1.25 0.72
15:00 1.38 0.79
16:00 1.20 0.85
17:00 1.00 0.89
18:00 0.43 0.93
19:00 0.57 0.93
20:00 0.33 0.93
21:00 0.34 0.93
22:00 0.71 0.92
23:00 0.68 0.91
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o by-b I 3mM3yLob gBm

bodsmey (8) 03/0°
0 1.54
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