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Table2 Samples of incinerator’s operating parameters
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2 (453,1.55,0.2,1.75) (483,1.75,0.3,1.75) (453,1.55,0.2,2) (453,1.55,0.1,1.75)
3 (453,1.55,0.25,1.75) (483,1.75,0.3,1.625) (453,1.55,0.15,2) (453,1.45,0.1,1.75)
4 (453,1.45,0.25,1.75) (483,1.65,0.3,1.625) (468,1.55,0.15,2) (438,1.45,0.1,1.75)

5 (453,1.45,0.25,1.625)  (483,1.65,0.25,1.625)  (468,1.55,0.15,1.875)  (438,1.45,0.1,1.875)
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Table 3 Maximum flame temperatures of lower furnace Table 4  Ignition locations on wastes bed
) T A e e /K ) H K AL E/m
#j—( ~ ~ ~ #ZK > ~ ~ »

B 1 PLiE2 B3 HliE4 HUH1 B2 L7IBIEK] Hlif4

1 1456 1500 1524 1461 1 3.76 3.24 3.05 4.38
2 1565 1483 1500 1459 2 3.35 3.35 3.16 5.19
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5 1493 1502 1471 1458 5 3.56 3.56 4.67 5.48
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Table 7 Operating parameters of cases 1~4
TH WAEEeEa BRG] R E/K
1 1.75 0.1:0.4:0.4:0.1 418
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Fig. 10 Temperature distributions on bed surface for
different cases
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Table 8 Computational results of the first flue conduit for cases 1~4
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Fig. 12 ~ Mass fractions of moisture, volatile and char in bed for cases 1~4
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Sensitivity analysis on operating parameters for moving-grate incinerators and
numerical simulations for improvements of burning high calorific value wastes

HUANG Guan, XIA Zihong, CHEN Caixia’

School of Resource & Environment Engineering, East China University of Science and Technology, Shanghai 200237, China
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Abstract In order to solve the over-temperature problem on the heat exchanger surface of incinerators burning
high calorific value wastes, CFD simulations were performed to analyze the combustion process in the moving
grate waste incinerators. And the simulation results were combined with the'Morris sensitivity analysis method
to investigate the sensitivity of four input parameters of primary air temperature, excess air coefficient,
proportion of primary air in the drying section and waste residence time on the two output parameters of waste
ignition position and maximum flue gas temperature of the lower furnace. The influence of each parameter on
the incineration of waste in the furnace, and a more effective operating parameter adjustment scheme was
obtained. The results showed that of the four operating parameters, the residence time of waste over the grate
was the most important controlling parameter to determine the ignition location on the grate. The primary air
temperature and air distribution ratios were found as sensitive inputs. On this basis, a 1 000 t-d”' incinerator of
high calorific value wastes was numerically modelled: It was found that the combination of short residence time
and a small air distribution ratio of the devitalization stage could adjust the ignition location effectively, and
reduced the flue gas temperature near the front side wall by 93 K. Furthermore, by adjusting the secondary air
incidence angle of the rear wall to horizontal, the wall temperature near the waste inlet decreased significantly,
and the flue gas temperature, oxygen and unburned gas contents at the exit satisfied the national emission
standards. The results of this study can provide a reference for the optimal operation of burning high calorific
value waste in moving grate waste incinerators.

Keywords moving-grate waste incinerator; CFD simulation; sensitivity analysis; improvements of burning

high calorific value wastes
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