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Abstract : The feed air to MSW incinerator influences on the residence time of combustion gas,
removal of unburnt ash and exiting gas temperature. Thus the secondary air volume could present
sufficient residence time which can maintain the exiting temperature over 850 C. The secondary air
also relates directly with the turbulence in the inside of combustion chamber, which finally provide
the stable combustion condition.

The present study designed a modern incinerator for a field scale, and evaluation of the potential
amount of primary air based on the daily combustible quantity. From the evaluated primary air
volume, the secondary air flow rate could be estimated, and its dynamic behavior was verified. In
addition, the obtained air volume enables to find an optimum operation condition of the
combustion.
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As a result of the CFD simulation, the air ratio 75 : 25 between primary and secondary air
amount was optimum ratio than design criteria 72 : 28. And the flow velocity ratio of front—back
of secondary air jet nozzle was found excellent at 1 : 3. In addition, the result of applied to the
plant, the removal efficiency of NOx and CO generation would concentration of CO.

Keywords ' Incinerator, air flow rate, CFD, removal efficiency, Fluent
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Fig. 1. Schematic of incinerator
at Taebaek city.
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Table 1. Calculation of air quantity and temperature on 1st, 2nd and after—combustion

Ttems Waste quantity | Air quantity | Temperature | Temperature Note
(kg) (Nm'") (C) (K)

Drying step 65 225 1279 1552
Combustion 1st step 520 1350 1706 1979
Combustion 2nd step 455 1350 1493 1766
After combustion step 260 1575 731 1004

% Moisture : 37.58 %, Combustible materials : 53.58 %, Ash : 8.84 %

Drying air specific heat : 0.31 kcal/Nm'.C

Water vapor specific heat : 0.35 kcal/Nm'.C

Humid air specific heat : 0.33 kcal/Nm'.C
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Calculation of primary feed air temperature

Waste calorie X Waste quantity
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Table 2. Composition of combustible material
and exhaust gas form solid waste

incinerator

Items Condition
Moisture 37.58 %
Three components Combustuible 5353 9%

(%) material
Ash 8.84 %
C 31.19 %
) ) H 3.92 %
Combottle el 0 L ioon
N 1.07 %

(%)

S 0.18 %
Cl 0.31 %
N2 69.4 %
02 8 %
CO2 9 %
Exhaust gases H20 13.5 %
composition NOx 200 ppm
SOx 200 ppm
HCI 300 ppm
CO 50 ppm
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Table 3. Determination of primary and secondary air ratio

Primary air | Secondary air | Primary and |Front face nozzle| Rear face nozzle
Items quantity quantity secondary air velocity velocity Note
(Nm'/hr) (Nm'/hr) ratio (m/s) (m/s)
Case
1-1 11.13 11.13
(l:a_sze 1500 0.75 : 0.25 5.57 16.70
Case
1—3 16.70 5.57
Case
9_1 13.0 13.0
Case . Design
4500 1750 0.72 : 0.28 6.50 19.50 )
_2-2 | basis
Case
9_3 19.50 6.50
Case
31 14.33 14.33
ga_SZe 1930 0.70 : 0.30 7.17 21.49
Case
s 21.49 7.17

Table 4. Temperature, turbulent and velocity at primary and secondary air ratio

I Case 1 (Desci;ebisis) Case 3
tems 75 : 25 72 : 28 70 : 30
1-1 | 1-2 | 1-3 2—1 2-2 2-3 3—1 | 3—2 | 3—-3
Temperature(K) 1236 | 1236 | 1272 | 1136 | 1101 | 1204 | 1068 | 1136 | 1203
Turbulent(m?/s?) 0.39 | 0.59 | 0.20 0.30 0.48 0.29 | 0.21| 0.26 | 0.23
Velocity(m/s) 0.49 | 0.37 ] 0.35 0.57 0.87 0.42 | 0.94 | 0.95| 0.92
e Case 2% 0.36 m’/s*% e} Hom, Case 3
NOx 34/ &40 SNCR(Selective Non o 023 m¥/sPow UEwT. 7k 2o 24
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Fig. 2. Variation of temperature, turbulent and
velocity at primary and secondary air
ratio.
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Table 5. Waste and Air quantity condition applied to the plant

Items Waste quantity (kg) | Air quantity (Nm') Note
Drying step 65 (kg) = 5 (%) 225 + 3 (%)
Combustion 1st step 520 (kg) £ 5 (%) 1,350 = 3 (%)
Primary Air
Combustion 2nd step 455 (kg) = 5 (%) 1,350 = 3 (%)
After combustion step 260 (kg) = 5 (%) 1,575 =+ 3 (%)
Secondary Air 1,500 = 2 (%)

Table 6. CO concentration, NOx removal efficiency and ammonia slip applied to the plant

Ttems Temperature | CO Conc. | NOx inlet | NOx outlet | Ammonia slip | NOx Removal
() (ppm) (ppm) (ppm) (ppm) efficiency (%)
890 6.8 78.6 48.4 27.0 38.4
900 6.6 78.7 43.1 26.0 45.2
910 6.0 73.3 37.7 26.0 48.5
920 5.4 70.2 34.6 26.0 50.7
Case
o 930 4.5 77.0 36.1 25.0 53.1
940 4.0 105.3 32.4 19.0 69.2
950 3.8 107.0 28.8 18.0 73.1
960 3.5 106.0 27.8 18.0 73.8
970 3.3 117.0 30.8 16.5 73.7
Fig. 9= 933let s, Aaxsts AAEZS 2 % ppm
ool Slip =5 =43} 31tk daksleks ¥ a0
WEEE en Asd ge 454 gaz b, Yo
Gepton, AadatE AAEE S W kY F | e /]
o} Slip &% it 950 o] 2:olA gt g wle S
A0 ABE Yepdn. old weh, datsieba NN - -
HEEE, Aaststs AAEZS 2 R eo} Slip E | Be B
FEE J|FEoR 2o g9l 27w 7 Se R wl:§
EE 960 C ~ 970 C= Jebwth

890 900 910 920 930 940 950 960 970 Temperature(T)

Fig. 9. CO concentration, NOx removal efficiency
and ammonia slip applied to the plant
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