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Identifying the Optimal Factor for Design and Fabrication of

A Small Municipal Solid Waste Incinerator with the Design of Experiments Technique
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Abstract

This research aims to study and determine the appropriate level in the process of incineration for design and
fabrication of a small municipal solid waste incinerator by applying the design of experiment technique. The research
methodologies begin with the general factorial experiment design by considering the two main factors; the number of
inhale hole in the stove and the total weight of solid waste. The numbers of inhale hole were studied at 36, 72 and 144

holes while the total weight of mixed garbage was considered at 5 and 10 kg with the proportion of wet and dry waste at
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40: 60 of the total weight, respectively. This experiment investigated the significance level of main effects and the
interaction effects affecting to the performance of incineration at 95 percent confidence interval. The best performance
of this prototype was measured with the standards of Department of environment which the release volume of the
carbon monoxide gas should not be greater than 1,000 ppm. From the experimental results, it showed that the appropri-
ate level of the numbers of inhale hole in the stove were 144 holes and the total weight of solid waste was 10 kg. At this
circumstance, the maximum combustion temperature was 569 °c, the minimum quantity of ash remaining in the stove was
0.32 kg. Therefore the incinerator efficiency was 96.80 percent with the release volume of the carbon monoxide gas equals

to 726.40 ppm under the standards of Department of environment.

Keywords: Design of Experiment, Municipal solid waste incinerator
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4.1.2 M3NATIZH ANOVA

M3 6 wansuaTed anmulsUsiuvesgumgi

Source DF  SeqSS AdjSS  Adj MS F P

YSum 1 14008 14008 14008  5253.13 0.000
P 2 101261 10126.1 5063.0 18986.38 0.000

w32 6.1 6.1 3.0 1138 0.000

§$=0.516398 R-Sq=99.94% R-Sqladj)=99.93%
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422 MIINTIEN ANOVA

- a ¢ A A4 a
M3197 7 wamaaaaed anuualslsvvesumnmas

Source DF SeqSS AdjSS  Adj MS F P

YTnar 1 0.234083 0.234083 0.234083 267.52 0.000
i 2 0.038167 0.038167 0.019083 21.81 0.000
5war*g 2 0.000167 0.000167 0.000083  0.10 0.909
§ =0.0295804 R-Sq=92.84% R-Sqladj)=91.35%
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MI1N 8 Wan1IuATIeH Anuulsisiuvesna co

Source DF SeqSS  AdjSS AdjMS F P

WSinm 1 14170 14170 14170 1889.35 0.000
fl 2 73509 73509 36754 4900.59 0.000

WSanm*g 2 14837 14837 7418 989.12 0.000

§=2.73861 R-Sq=99.82% R-Sqladj)=99.79%
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