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Abstract respectively. In the existing air pollutant emission calcu-

lation manual, the EF is presented only for barley. There-

The current study involved the calculation of air pollutant fore, in this study, we have introduced the EF for wheat,

smissionfacors](Els)isencratediemiihiclincincrationiof previously absent in the calculation manual. Additionally,

aguicultumlesiduesYiihelprucessincndedisamplcleal- the air pollutant calculation manual presents the EF of air

lection, weight measurement, moisture measurement, in- .
» weigh ’ ’ pollutants as one value, but in this study, EF values corre-

cineration system configuration, and concentration meas- sponding to 2.5% and 97.5% were presented in consid-

uemeniyihelaveragel€UEmissionbiasioaifzascouslai eration of the distribution of experimental values as shown

pollutants from the incineration of barley and wheat agri- in EMEP/EEA data.

cultural residues was calculated as 0.08289 kg/kg and
0.06665 kg/kg, respectively, whereas the average NOx
emission factor for barley and wheat agricultural residues
was determined to be 0.00518 kg/kg and 0.00185 kg/kg,
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Fig. 1. Collection time of barley and wheat sample.

Fig. 2. Moisture measurement procedure.
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Table 1. Conditions for incineration system considerations

Classification

Conditions

Combustion chamber size

Floor area 2.7 x 3.4 m, Height 1.9-22 m

Flow rate 43.6-45.5 m°/min

Effective air exchange rate 2.3-24 /min

Combustion furnace

910 x 460 x 410 mm; Fireproof bricks are used inside the combustion furnace

The deflector shield is installed 0.9 to 1.2 m above the combustion furnace

Internal conditions

To provide cleanliness and inert conditions inside the combustion chamber, all internal

surfaces are covered with Tedlar sheets (approximately 0.06 mm thick) and sealed with

HVAC grade aluminum tape
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Fig. 4. Flow/temperature /humidity measuring equipment.
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Table 2. Experimental conditions for barley incineration
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L. Flow rate Incineration time Moisture Rate Incineration amount
Classification No. 3, . .
(m’/min) (min) (%) (kg)
1 26.42 20 40.70 1
2 26.38 17 38.90 1
3 26.72 14 29.60 1
4 26.33 20 14.10 1
5 27.48 20 12.30 1
6 27.02 10 9.03 1
Barley
7 25.98 22 9.03 1
8 23.75 28 8.93 1
9 23.09 15 14.17 1
10 21.92 15 10.77 1
Mean 25.51 18 18.75 1
SD 1.79 4.8 12.00 -

Table 3. Experimental conditions for wheat incineration

e L. Flow rate Incineration time Moisture Rate Incineration amount
Classification No. 3, . .
(m’*/min) (min) (%) (kg)
1 25.97 18 18.73 1
2 27.15 19 13.67 1
3 26.97 20 13.83 1
4 26.09 15 10.33 1
5 21.13 18 24.93 1
6 20.86 14 16.23 1
Wheat

7 20.63 14 15.93 1
8 20.43 17 14.60 1
9 20.72 12 13.87 1
10 20.23 11 10.13 1

Mean 23.02 16 15.23 1
SD 291 2.9 4.06
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Table 4¢ Yehfiltt. CO9 H+t sEE 199.29 mg/m’,
FFEARE 95.93 mg/m’ O VEREO M, NOkS Het &%
¥ 12.14 mg/m’, EFHAH= 849 mg/m’2E YERGTh

U A7h Al wAsks CO%E NOKo 55 54 Ade
Table 5¢I YERSITE CO2l Hit F5+% 187.17 mg/m’, 3
FHAR= 29.82 mg/m’ O & WEREC T, NOxe] Bt FEe
5.25 mg/m’, EFHAR= 1.96 mg/m’O.E VFERT

HiEA AE ZAxt

2 Aol AP e W A7 A 7R 7| A EA
ZA15 AP A3}, Table 60114 Bi= vhe} o] ®a] 47} A
CO2| B+t HlEATE 0.0829 kg/kg & YEFEOH, 2.5%
o dldsh= #> 0.0323 kg/kg, 97.5%°l dQsH= A5
0.1104 kg/kgO & YERITh NOx wiEATFS 4, H+t
0.0052 kg /kg o= VEREOH, 2.5%°] ddsh= 3k 0.0014
kg/kg, 97.5%°ll sdsh= ¢ 0.0100 kg/kg o= LEbstTh

9 27b Al COSl Ht wlEAITE 0.0667 kg/kg o= 1}

Table 4. Results of barley incineration experiment
concentration measurement

Ehskom, 2.5%0] dldshs 3k 0.0339 kg/kg, 97.5%°l 3
Foh= 75 0.0862 kg/kg o= LFERITE NOx HIEA59]
73, 3t 0.0019 kg /kg o5 Ve O, 2.5% ] aiddhs
72 0.0004 kg/kg, 97.5%°1 #dak= A% 0.0031 kg/kg
o= U,

EMEP/EEA #i&A159} vl A3, B wiE7le Ak
SAVE UEREo™ 2.5%9) 97.5 %ol dldelis g tha
Aol vrepieii2).

& Qs AR Y, a7 AY, 7S Wl ese Al
SRR 27e] mE WE)
& aztel i wiEAlTE B
Ags Wysigion, 7+ F 10712 A9

W G TakE el wE wiEAls A 2, el o

T 0.08289 kg/kg O % UEFE O™, NOx Bt WIEAT=
0.00518 kg/kg O & WERTE W QdEiAibe 7ol w7}

Table 5. Results of wheat incineration experiment
concentration measurement

Classification No. CO (mg/m’) NOx (mg/m?) Classification No. CO (mg/m?) NOx (mg/m?)
1 164.76 21.20 1 162.26 2.8
2 219.33 10.08 2 154.25 4.21
3 285.85 27.99 3 156.45 2.73
4 157.92 14.28 4 216.48 9.33
5 170.67 11.15 5 162.62 4.55
6 441.01 21.17 6 197.58 7.91
Barley Wheat
7 110.73 1.56 7 204.28 5.37
8 85.43 1.95 8 159.02 5.73
9 165.99 453 9 233.07 5.39
10 191.24 7.48 10 225.68 4.49
Mean 199.29 12.14 Mean 187.17 5.25
SD 95.93 8.49 SD 29.82 1.96
Table 6. Comparison with EMEP/EEA emissions factors
Classification Mean 2.5% 97.5%
This study(kg/kg)
CcO 0.0829 0.0323 0.1104
Barley
NOx 0.0052 0.0014 0.0100
CcO 0.0667 0.0339 0.0862
Wheat
NOx 0.0019 0.0004 0.0031
EMEP/EEA(kg/kg)
CcO 0.0987 0.0952 0.1022
Barley
NOx 0.0027 0.0026 0.0029
CcO 0.0667 0.0381 0.0953
Wheat
NOx 0.0023 0.0018 0.0029
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