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Performance Analysis on the Ejector System in Flue-gas

Discharge Channel of Marine Incinerator
Sang-Kook Yun' - Ho-Gil Chang'
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Abstract: The International Maritime Organization(IMO) could try to adopt more severe amendment to
prevent any air pollution from various waste materials by marine incinerator. This study is to analyse the
performance improvement through Ansys CFD about new invented system which has three flue-gas
discharge channels and sub-ejector installed in the dischage channel in order to evacuate flue-gas well from
the combustion chamber. The results showed that the discharge temperature of flue-gas was below the
regulated value of IMO by the multi-channels, and the sub-ejector system installed in the discharge channel
was highly effective one to improve the flue-gas discharge ability.

Key words: Incinerator, Main ejector, Sub-gjector, Discharge channel, Flue-gas temperature
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(a) Wastes disposal (b) 1st combustion chamber, (c) 2nd
combustion chamber(1st flue-gas discharge channel), (d)
1st burner, (e) 2nd burner, (f) Air blower, (g) Air channel
for incinerator body cooling, (h) Ejector, (k) Chimney

Figure 1: Typical structure of two flue-gas

discharge channels type of marine incinerator.
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(a) Combustion chamber, (b) 1st twin discharge channels,
(c) 2nd discharge channel, (d) Ejector and chimney

Figure 2: The
channels of new incinerator.

structure of flue-gas discharge
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(&) Main ejector, (b) 2nd sub-ejector, (c) Twin flue-gas
discharge channel, (d) 3rd flue-gas discharge channel, (e)
Chimney

Figure 3: The side view of 2nd sub-ejector
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Table 1: Boundary conditions for CFD analysis.

Number Description
Ejector air flowrate 2.7831 kgls, 50T
Flowrate of flue-gas 0.3703 kg/s
Temperature of flue-gas | 1,200C

1.129e+0
1.014e+00
8.987e+00
7.838e+00
6.689e+0C
5.538e+0(
4.390e+0d
3.241e+0Q

1.0150+003 B 4
9.000e+002 i
7.848e+002
6.6962+002
5.545e+002
4.393e+002
3.241e+002 4@}

© ©)

(a) Ejector and Chimney Modelling, (b) Mesh, (c) Flow
stream of flue-gas, (d) Temperature contour, (e) Flue-gas
temperature at 2.5m of discharge chimney

Figure 4: CFD analysis for no discharge channel
system in incinerator.
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(a) Discharge channel modelling, (b) Mesh, (c) Flow
stream of flue-gas, (d) Temperature contour, (e) Flue-gas
temperature at 2.5m of discharge chimney

Figure 5: CFD analysis for three discharge channel

system in incinerator.
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Figure 6: CFD analysis for three discharge channel
and two ejector system in incinerator.
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Table 2: Boundary conditions for CFD analysis.

Number Description
2.5831 kg/s, 50T
0.2 kgfs, 50C
0.3703 kg/s

1,200C

Main ejector

Sub-ejector

Flowrate of flue-gas

Temperature of flue-gas
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Figure 7: Flue-gas temperature change at 2.5m
chimney versus combustion chamber temperature.
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Figure 9: Flue-gas velocity at the combustion

chamber exit versus sub-ejector flowrate variation.
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