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Abstract

This research aims to create a simulation model for dispersion of Particulate Matter 2.5 (PM2_5) from burning agricul-
tural waste in Nakhon Sawan province by applying two different models, NRC and Gaussian Plume. The experiment
with these models used both vertical and horizontal variables for testing. For vertical testing, both models performed
at a distance of 600 meters above the ground because this parameter could give the best results. Horizontal testing,
however, would use different variables to make a clear result between both models. The NRC model could only be
tested with light wind ; nevertheless, two different distance variables were assigned to a model, 100 and 1,000 meters,
for measurement. The concentration of dust for a distance of 100 meters was 0.0815 pg/m3, and it was reduced to
0.0793 pg/m® at a distance of 1,000 meters. In contrast, the Gaussian Plume model could be examined with various
wind levels, including light, moderate, and high wind using three distance parameters, 5, 10, and 100 meters. The

results of dust density could be classified into three groups: 1) 0.1940 ug/m® 0.1183 pg/m® and 0.0023 ug/m® for light
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wind speed, 2) 3.1042x10”° ug/m® 0.0057 pg/m® and 0.0013 ug/m® for moderate wind speed, and 3) 0.00002 ug/m®

0.0030 pg/m® and 0.0007 ug/m® for high wind speed.
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Figure 1 Conceptual framework of computational model for diffusion and concentration of PMzscaused by biomass burning
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A computational model for diffusion and concentration of
PM25 caused by biomass burning

Algorithm1 Pollutant Flotation

C(x.y.z.H) <- Concentration of Pollution in mg/m?

For | = 0 To 1,500 <- Number of Each Individual Positions z
Pollutants and Air Pollution Emissions. <- Gases_Emission_Rate
Calculate the severity of the fluctuation of pollutants (r?).
Calculate the Concentration of Pollutant at Positions x, z and H.
If (Calculation of Pollutant's Concentration is Complete)

Next Positions z

End If

End For

Variable Description

Gases_Emission_Rate Air pollution emission rate of PM, 5

Figure 2 Algorithm1 Pollutant Flotation

5%m15 Gaussian Plume Model 3M3iinuine
WIAMULTUT WY D PM__ NTTUANNITIAY I2AU
LEAIINIWYRIVITUING T2EAMNFIVAIUNAILIA
uazIEAUANUFITLANTH (Yang et al, 2020) TnuaTze:
Maluuwinns x 1w 3 3202 o 3282 5 10035 10 LUAT LAY
100 AT MuwaszauaNIwutle 3 526U fa szauU
AULLN ANBUATHADITHAT FANWISIAN 0.44 LUAT
dedwfl srauanthunang ansueduils Januis
5.78 watdedwi uazszduanuss snwaidliflnglon
Fa03988 11.11 LuaIAaI U1 (Weather Forecast
Office, n.d.) uaslmiafssn waasuIsenma 326U B
(Moderately Unstable) uaz3z@u D (Neutral) ‘dﬁ!uﬂu
Laﬁmm‘wﬁLm%ﬂ21"7;q@ﬁa:ﬁﬂﬁuaﬂwmammﬁa:au
Yunmnnluudazszauanuisisufidenunldluitnms
it usaslugums @) (5) (6) uaz (7)

C(xy,z) = #qq[exp(%)] “
{exp [ (::z):]wxp [(:)]}

O, = 465.11628(x) tan(TH) )

TH = 0.017453293 [c - d In(x)] )

0, = ax’ @)

e b

C(x,y,z) fia AIONNITUTUVDITITUANY
AR X, y URE Z (ﬁaaﬂ%fmiagﬂmﬁﬁmm)

Q fa daN1TUseURITNANENIIDINA
(HadnIueadiuni)

T Ao A1AIN 3.141

145



146  Warachanan Choothong

x A9 3289 lULIILAK x NNWASIALIATD9
fflasunansznulufiamildan (uas)

y A TeazmaluumInn y (A7) NNFUAUINAS
PNNVUN X

Zz §19 32UeMIULWILNY Z (WAT) WIBTTHLANY
gumnﬁuamaa@ﬁvlﬁ%’umaﬂi:wu

H g anugizadunssiniamsuaiy (was)
fruaa s 0 twasilasan N unNua

o I .
o, fa audszEndnisunsnszanaluuwn
LN y (LIA7)

o a £ !
o, fa &udsrEntnisunsnszanaluuun
WNw z (LUA7)

TH @2 @A1a4aNaIaInNuLN® x JRwI8Ln
a A ' d' v a
LILABW WA a, b, ¢, d A8 mwvlmmﬂmiﬁmgﬂuuumu
FLEULRAHININDBIVITEINA LAUREAARBINUAINLS)
AN (LWAIAAWIN) LazUTUI N IRBILEIRINNTDILEY
a17ad nIoUSuI NN IR

NAUNTI (5) Uaz (6) O, FWIUNIEN TH Tai
szozmsluuwauny x Aldamianduilawas fasd
AULLN ANNLTIAN 0.44 LUATGaIwf LRl TNINY B9
UIILINF 320U B 61 ¢ Jevinny 18.3330 uaz d Ae1
YN 1.8096 Ais2UANTNWNENS ANWISIAN 5.78 LA
@a2uf LRDLTNWVBILTILNNA 32AU D 61 ¢ Uayinnu
8.333 llaz d AUV 0.72382 LAzIZALUANLII AN
AN 11.11 LlWATAIWA LeDTANVBIVTIVNNA 26U D
@1 ¢ JAiniu 8.333 uaz d Aeviniu 0.72382 (U.S.

Environmental Protection Agency, 1995)

INFUNNT (7) O 328N IIUUWILNG X Al
1unwmmmwmmﬂuﬂimmim”@uamm AL
A 0.44 LWWATEaIWNT LRDLTNIWVAILIIUNNA 26U B
@1 a SieNinAD 90.673 s b JALYinTL 0.93198 Aiszay
ANLIWNANS AMWULTIAN 5.78 LUATAaI WA Lefiavnw
YAIUIIVINA 326U D @1 a Jeuvinny 34.459 Uaz b
FAYINAY 0.86974 LALIZAUANLII ANLTIAN 11.11
WaTAaIwf LIRDETANNVBIUITEINGA 326U D @1 a
A1YINNY 34.459 waz b JA1Lvinny 0.86974 (U.S.
Environmental Protection Agency, 1995) FOAANDINU

Algorithm?2 miﬂdﬂizm&l“uad PM25 waadlu Figure 3

J Sci Technol MSU

Algorithm2 Diffusion of PM,

C(x.y.z,) <- Concentration of Pollution in mg/m®

For | = 1 To 1,500 <- Number of Each Individual Position z
Pollutants and Air Pollution Emissions <- Gases_Emission_Rate
Calculates the degree’s perpendicular to the x-axis (TH).
Calculate the y-axis diffusion coefficient (c,).
Calculate the z-axis diffusion coefficient (c,).
Calculate the Dispersion of Pollutants at Position x, z.
If (Calculation of Pollutant's Concentration is Complete)

Next Position z

End If

End For

Variable Description

Gases_Emission_Rate Air pollution emission rate of PM, s

Figure 3 Algorithm2 Diffusion of PM25
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PM25 caused by biomass burning
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Figure 4 PM25 results from the NRC Model where the x-axis distance is (A) 100 meters and (B) 1,000 meters
Table 1 Concentration of PMzsfrom the NRC Model where the x-axis distance is (A) 100 meters and (B) 1,000
meters
x=100 m x=1,000m
Concentration of PM__ (Mg/m®) z (m) r Concentration of PM__ (ug/m®) z(m) r
293.4762839 0 10000 2.934762839 0 1000000
2.905705781 100 1010000 1.467381419 100 2000000
0.731861057 200 4010000 0.586952568 200 5000000
0.325722846 300 9010000 0.293476284 300 10000000
0.18330811 400 16010000 0.172633108 400 17000000
0.117343576 500 25010000 0.112875494 500 26000000
0.081498551 600 36010000 0.079317915 600 37000000
0.059880899 700 49010000 0.058695257 700 50000000
0.045848506 800 64010000 0.045150198 800 65000000
0.036227167 900 81010000 0.035789791 900 82000000
0.029344694 1000 100010000 0.029057058 1000 101000000
0.024252234 1100 121010000 0.024055433 1100 122000000
0.020378882 1200 144010000 0.020239744 1200 145000000
0.017364433 1300 169010000 0.017263311 1300 170000000
0.014972516 1400 196010000 0.014897273 1400 197000000
0.013042811 1500 225010000 0.012985676 1500 226000000
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Figure 5 PMZ_5 results from the Gaussian Plume Model
where the x-axis distance is (A) 5 meters (B) 10 meters and
(C) 100 meters and conditions light wind, moderate wind
and high wind
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Table2 Example for concentration of PM25 from the Gaussian Plume Model where the x-axis distance is 5 meters
Light wind Moderate wind High wind

Concentration of PMZ_S (ug/m®) z (m) Concentration of PMM (ug/m®) z (m) Concentration of PMZ_5 (ug/m®) z (m)
0.57711128 0 0.31404557 0 0.163382846 0
0.55989804 100 0.24307567 100 0.126460611 100
0.51127798 200 0.11271662 200 0.058641049 200
0.43944445 300 0.03131353 300 0.016290928 300
0.35550822 400 0.00521163 400 0.002711362 400
0.27070363 500 0.00051965 500 0.00027035 500
0.19401587 600 3.1042x10° 600 1.61497x10° 600
0.13088178 700 1.1109x10° 700 5.77961x107 700
0.08310361 800 2.3819x10° 800 1.23917x10° 800
0.04966602 900 3.0595x10™ 900 1.5917x10™° 900
0.02793815 1000 2.3544x10™" 1000 1.22487x10™" 1000
0.01479226 1100 1.0854x10™ 1100 5.64694x10™° 1100
0.00737175 1200 2.9979x10™" 1200 1.55968x10™" 1200
0.00345784 1300 4.9607x10™° 1300 2.58081x10™ 1300
0.00152665 1400 4.9177x10% 1400 2.55844x10™ 1400
0.00063441 1500 2.9206x10%° 1500 1.51946x10%° 1500
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