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Abstract Effective drying method of sewage sludge is researched in this study. To dry the sludge, chain
crusher flash dryer was adopted to remove moisture content in the cell which is mostly responsible for the
sludge moisture content. And Pilot plant experiment was conducted in real life sewage treatment plant to
study effect and characteristics of operating conditions.

Operating variables include sludge feeding rate, rotational speed of chain, process temperature and feed
moisture content. As rotational speed of chain increased, product yield of sludge increased, and the
performance of the testing system increased. And, as process temperature increased, the sludge drying
efficiency increased. It is found that optimum feed moisture content is at 60% which shows the maximum
sludge product yield and about 10 moisture content(%) of sludge product. Sludge feed rate showed optimal
value, and when the sludge feed rate is exceeded, sludge product yield did not increased but the amount of
residue increased. Pilot plant experiment results are as follow. The optimal condition for the rotational speed
of chain 1600rpm(max. speed), final sludge discharge temperature 807, feed moisture content 60%, and feed
rate 60kg/h. When the plant was operated at the optimal conditions, the final product showed fairly good
results such as sludge product yield 85.5%, moisture content 11.0% and sludge drying efficiency 81.7%.
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[Fig. 1] Variation of total moisture contents & temp.
change of dried components according to the
variation of drying time
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[Fig. 2] Characteristics of drying curve
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[Fig. 3] Schematic flow diagram of chain crusher flash dryer
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[Table 2] Characteristics of sludge treatment according to
the variation of feed rate of sludge and

rotational speed of chain
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Items | Feed | Product | Residue F'eed Pr?duct
moisture | moisture
rate rate rate content content
rpm (eglh) | gy | gy | g | o
40 11 6 60.5 9.1
50 11 9 61.0 9.4
1200
60 11 13 60.3 11.8
70 13 16 60.1 13.1
50 16 3 60.8 9.5
1400 60 15 10 60.0 11.8
70 18 13 60.0 13.2
50 17 2 60.5 9.2
1600 60 23 3 60.1 11.0
70 22 9 60.4 12.8
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[Fig. 4] Characteristics of product yield of sludge
according to the variation of input rate and
rotational speed of chain
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[Table 3] Characteristics of treatment according to the
variation of effluent temperature
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[Table 4] Characteristics of sludge treatment according to
the variation of feed moisture content

Feed
moisture
content(%) 40 50 60 70
Item
Feed
rate(kg/h) 60 60 60 60
Residue
rate(kg/h) 13 12 3 7
Product
rate(kg/h) 24 22 23 16
Residue
moisture 18.7 26.0 30.5 34.1
content(%)
Product
moisture 6.5 9.4 11.0 17.6
content(%)
Drying
efficiency(%) 84.3 81.6 81.7 75.7
rpm 1600 1600 1600 1600

Product Moisture Content(%)
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Feed Moisture Content(%)
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[Fig. 9] Characteristics of the moisture content of sludge
product according to the variation of feed
moisture content
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