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Microwave drying characteristics and energy consumption analysis of dredged sediment
HAN Jir chun', FANG Sherr zhu?, WANG Wern jiang', LYU Xiao feng!', WU Yan'
(1. School of Materials Science and Chemical Engineering, Tianjin University of Science and Technology,

Tianjin 300457, China; 2. Anhwi Traf fic Navigation Engineering Co. , Lid, Hef et 230011, China)
Abstract: The microwave drying experiments were performed on the dredged sediments with different moisture contents under
the microw ave output powers of 462, 595, and 700 W respectively. The microw ave drying process included increased speed dr
ying, constant speed drying, and reduced speed drying process. T he results showed that the drying speed, moisture content, and
temperature variation of dredged sediment agree with the typical drying characteristics curve. Effects of different factors on the
microwave drying characteristics were discussed and unit energy consumption( UEC) was calculated. The initial moisture corr
tent of sediment had little influence on the variation of moisture content, which decreased gently at a low er output pow er of 462
W and decreased sharply at higher output powers of 595 W and 700 W. T he effects of moisture content and microwave pow er on
the sediment temperature were more obvious during the constant speed and reduced speed periods while not obvious during the
increased speed period. U nder the same drying condition, the maximum temperature of sediment was proportional to the micro
wave pow er w hereas inversely proportional to the moisture content. Compared with infrared drying, microw ave drying reduced
the drying time significantly. Proper microw ave power can reduce U EC by 9% to 26% .
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Tab.1 Basic properties of experimental materials
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Fig. 1 Vanation of drying speeds of sediments with different moisture

contents(50% ,60% , and 70%) at a microwave power of 462 W
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Fig.2  Variation of moisture contents of sediments with different moisture
contents(50% , 60% , and 70% ) at a microwave power of 462 W

70%)
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Fig.3 Variation of drying speeds of sediments with the moisture

content of 50% under different microwave powers
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Fig. 4 Variation of moisture contents of sediments with the moisture
content of 50% under different microwave powers
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Fig. 5 Volume change of sediment before and after microwave drying
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Fig. 6 Variation of temperature of sediments with different

moisture contents at a microwave power of 462 W
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Fig.7 Variation of temperature of sediments with the moisture

content of 50% under different microwave pow ers
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Fig. 8 Variation curves of moisture content of sediments

under different drying methods

2.5 A5 feA AT
A B K YR AE AN A 2 56 F TR % — 5 Ak
(O~ 8% ) T 75 158 I 1) 058 A 110 0k LA D24 4 K 6 WL 3%
2. MR A3, B AR RERER TS R L 9,
2

Tab.2 Experimental parameters of UEC calculation
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(%) IW /103kg (%) (%) /s
462 88. 1 49.9 0.45 40

50 595 71.9 49.9 3.20 20
700 87.3 49.9 4.60 240

462 64.6 60. 1 0.80 420

60 595 63.5 60. 0 0.77 20
700 63.3 60. 0 2.70 20

462 58.6 70.0 3.35 20

70 595 49.0 70.0 1.30 300
700 59.3 70.0 3.90 300
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Fig. 9 U nit energy consumptions( U EC) of sediments with different

moisture contents under different microwave pow ers
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