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Abstract — The interest of incineration, which is one of the effective methods for municipal waste disposal, has gradually
increased because the incineration could reduce the volume and weight of the waste, and produce useful energy from the waste.
This study has developed the 3-dimensional numerical model, and applied for the investigation of combustion characteristics
and optimized operating conditions in MSW incinerator in Gwangju. The model developed in this study has been verified
through the comparison between the predicted and the measured temperature in combustion chamber which is operating. By
predictive results, the Sangmoo incinerator has a good characteristics of combustion efficiency and a low emission by the sec-
ond burning in the main flame zone, even though after burning zone produces incomplete products by which primary air is
introduced not enough.
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Fig. 1. Schematic diagram of combustion chamber.
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Table 1. Expression of ,and §, for enthalpy and species mass fraction
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Table 2. Parameters of fuel characteristics of the municipal waste on august

Results of proximate analysis

Combustible Non . Specific gravity LHV
- — - . Moisture Ash
Paper Plastics Foddegetables Wood-Garden trimmings ~ Textile ~ combustible (ton/m?)  (kcallkg)
22.87 14.26 41.75 6.95 3.13 11.01 55.55 12.35 0.32 1,760
Results of ultimate analysis
C H (0] N S Moisture Ash Total
18.35 2.64 10.1 0.82 0.19 55.55 12.35 100

Table 3. Boundary conditions of combustion air

Primary ai)
Drying zone Burning zone After burning zone
Zone Total
PD PB1 PB2 PA1 PA2
Injection velocity(m/s) 0.161 0.268 0.322 0.214 0.076 0.20
Wall cooling aif)

Zone WAL WA2 WA3 WA4 WAS WA6 WA7 WA8 WA9 Total

Number of injection hole 12 9 27 9 12 7 11 10 7 104
Injection velocity(m/s) 13.05 13.05 20.29 13.05 13.05 7.83 7.83 7.83 7.83 11.53

D Preheating temperature: 1783
2 Preheating temperature: 28D
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Fig. 4. Velocity vectors and streamlines plot in combustion chamber.
Fig. 3. Comparison of measured data and prediction in secondary com-

bustion chamber.
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(b) Path lines

Fig. 5. Velocity vectors and path lines plot in combustion chamber.
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Fig. 6. Local residence time and mixture fraction contours in combus-
tion chamber.
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E : block-body emissive power [Wfin

Gy : production of turbulent kinetic energy
k : turbulent kinetic energy [f€]

h . entalpy [J/kg]

m : mass fraction of i species(i=GHCO, H,)

p : pressure [Pa]
R : radiation flux
S : scattering coefficient [r]
S, : enthalpy source term
u : velocity vector [m/s]
w; : reaction rate of i species
JZjol~ Xt
€ : turbulent kinetic energy dissipation rate?sec]
(a) CH, concentration (%) (b) O, concentration (%) p : density
= U : molecular viscosity
TZ o 4 T8 . turbulent viscosity
g ® Meft : effective turbulent viscosity
0, O, : prandtl numbers
Eozs

1. Han, J. H., Jeong, K. K., Choi, J. H. and Choi, S.IM.:J. Energy
Res, 21, 899(1997).

2. Kwon, S. W. and Yi, J. HHWAHAK KONGHAK36, 353(1998).

3. Park, B. S, Yun, Y. S, Seo, J. D. and Lee, JJVKorean Solid Waste
Engineering Sociefyl 7, 899(2000).

4. Shin, D., Choi, J. H., Nasserzadeh, V., Choi, S. and Swithenbank, J.:
J. Institute of Energy’2, 56(1999).

5. Magnussen, B. F. and Hjertager, H.: “On Mathematical Modeling of
Turbulent Combustion with Special Emphasis on Soot Formation

(c) CO concentration (ppm) (d) CO, concentration (%)

Fig. 8. Concentration contours of chemical speices in combustion chamber. and Combustidr.6th Symp. (Int.) on Comb., The Combustion Institute,
Pittsburgh, 719(1976).

AL ATIR O] ATIA|] AAEA T Aivie] HEREAL wolsl 2 6. Lockwood, F. C., Salooja, A. P. and Syed, SCamb. and Flame38,
B B A% 997 FAh ool WS Ao davise 1(1978).
Zd A ool Abe] ZaldioA] 23} AAvt dojulmE Bk ol 7. Kee, R. J. and Jefferson, T. H.: “A General Purpose, Problem Inde-
WREo] ETI} olATh 23 A 89EE Aksbie] 80 pendent; Transportable, Fortran Chemical Kinetics Code Package, San-
22 Bxsle] 23 Aide] B3 g Aask]ole] MRS g dia National Laboratories Report SAND80-8003(1981).
T} 23} A Z0) WjEskse] L= 880°Ce] o], U AtElERA 8. Spalding, D. S.: “Proposal for a Diffusional Radiation Model, Unpub-
9 B 30 pprEs A Ts) ALEHL no|w gt lished Technical Memoranddir@HAM, London(1994).

9. Viskanta, R. and Menguc, M. RProg. Energy Combust. Scil3,
127(1987).

10. Launder, B. W. and Spalding, D. B.: “Mathematical Models of Tur-
bulencé Academic Press, New York(1972).

2 ALE f3 A ARE AT A2 dAAREEA
e e " 11. Patanker, S. V.: “Numerical Heat Transfer and Fluid 'Fdewmish-

A=y,
phere Publishing Corporation, New York(1980).
Al‘?"7|; 12. Seeker, W. R. and Lanier, W. S.: “Municipal Waste Combustion Assess-
/12 ment: Combustion Control of Organic Emission; EPA report(1997).
a : absorption coefficient [rf

Cy, G, C, : empirical constants

ststEst M402 Mes 20024 128



	대형 도시폐기물 소각로의 연소특성을 파악하기 위한 수치 해석적 연구
	전영남†·엄태인*·송형운
	조선대학교 환경공학부 *한밭대학교 환경공학과 (2001년 11월 26일 접수, 2002년

	The Study of Numerical Simulation for Investigation of Combustion Characteristics in Municipal Wa...
	Young Nam Chun†, Tae In Ohm* and Hyoung Oon Song
	Department of Environmental Engineering, Chosun University, Gwangju 501-759, Korea *Department of...

	요  약
	1. 서  론
	2. 연구내용 및 방법
	3. 결과 및 고찰
	4. 결  론
	감  사
	사용기호
	참고문헌



