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Abstract

Numerical analysis for the combustion flow in the combustion chamber of
incineration system has been carried out in order to acquire the basic design
capability of incineration system.. Established mathematical model was applied to the
performance prediction of the pre-designed combustion chamber of commercial plant.
Especially, combustion characteristics and the variation of flow pattem have been
deeply discussed in accordance with secondary air injection. Secondary air injection
was effective for the turbulent mixing between air and carbon monoxide/volatile

matter resulting in considerably reduced CO content at the
injection was found to be one of the key design parameters

exit. Secondary air
because the size of

recirculation zone could be changed with the variation of injection characteristics.
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Table 1 Typical operating condition
of commercial incinerator.

C : 1987, H : 301, O : 1409,

2 zA
““(zlf %) ®! N :0.72 Moisture : 47.00,
: S 005 Cl: 023 Ash: 1503
v 3 1600 Kcal/kg (LHV)
g 2083 kg/hr (50 ton/day)
ArE T F71v 1.84 (1,23 371 §)
FNHE 12 122 = 80% : 20%

#1:168%. # 2 : 33.7%,

Hopperd 12} 7, 7" 438%, * 4 © 5.0%,

7] &

#5:07%
z27] 12 #7] @ 105°C

A= 23 §7) © 42(25°C)

Fig. 1 Schematic diagram of combstion
chamber of incinerator applied to the

numerical analysis.
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Fig. 2 (a) Temperature contour and (b) velocity
vector plots at the symmetry plane for case 1.
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Fig. 3 (a) Velocity vector and (b) O: mole fraction contour
plots at the entrance of secondary chamber.

Fig. 4 Contour plots of (a) CO and (b) volatile matter
mole fraction at the symmetry plane.
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Fig. 5 (a) Temperature contour and (b) velocity
vector plots at the symmetry plane for case 2.

(b)

Fig. 6 (a) Velocity vector and (b) Oz mole fraction contour
plots at the entrance of secondary chamber.
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Fig. 7 Contour plots of (a) CO and (b) volatile matter
mole fraction at the symmetry plane.
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Fig. 8 (a) Temperature contour and (b) velocity
vector plots at the symmetry plane for case 3.
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Fig. 9 Contour plots of (a) CO and (b) volatile matter
mole fraction.
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Fig. 10 Experimental result for temperature and NO
concentration at the exit of combustion chamber.
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