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Study on the Drying Characteristics of Agricultural Products During

Fluidized Bed Drying

— Drying Characteristics of Green Onion and
Onion During Fluidized Bed Drying —

G. H. Lee

Drying characteristics of green onion and onion during fluidized and fixed bed drying were investigated and compared.
Sliced green onion and onion were dried at drying air temperature of 45, 55, and 65°C. Drying air velocity during fluidized
bed drying was adjusted with drying time at each drying temperature. Drying time to reach a given final moisture content
was shorten in fluidized bed drying than in fixed bed drying - for drying temperature of 45, 55, and 65°C, the differences
were 60, 60, and 50 min for green onion and 360, 180, and 60 min for onion. Drying constant (K) was greatly affected
by drying method and drying temperature. Terminal velocity under fluidized bed drying was decreased exponentially for
green onion and linearly for onion with increase of drying temperature. Also, terminal velocity had linear relationship with
moisture content for both green onion and onion.
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Fig. 1 An experimental apparatus for fluidized bed drying.
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Fig. 5 Drying curve for onion at drying temperature of 45C.
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Fig. 7 Drying curve for onion at drying temperature of 65C.
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Table 1 Evaluation of thin-layer drying constants at various drying
conditions for green onion and onion

Experimental| Drying . -1 2
Material | Temperature Drying Type A KBy T
. Fluidized Bed | 0.792 | 0.01593 | 0.974
45C

Fixed Bed 0.892 | 0.00261 0.997
Fluidized Bed | 1.129 }0.03863 | 0.934
Fixed Bed 1.18210.02167 | 0.984
Fluidized Bed | 1.118 | 0.07426 | 0.991

Green Onion 55C

65C
Fixed Bed 1.320 | 0.04047 | 0.980
45C Fluidized Bed | 0.935|0.01261 | 0.984
Fixed Bed 0.858 | 0.00411 | 0.978
. Fluidized Bed | 0.950 {1 0.01577 | 0.985
Onion 55C
Fixed Bed 0.980 | 0.00749 | 0.994
. Fluidized Bed | 1.025 | 0.02610 | 0.987
65T

Fixed Bed 1.446 {0.02185| 0.942
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Fig. 9 Change of the terminal velocity according to drying time
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Table 2 The relationship between drying constant K (hr'") and drying temperature T ("C) for green onion and onion under fluidized and fixed
bed drying (K = ac®™)

Material Drying Method a b P
Fluidized Bed 0.00073 0.0713 0.995
Green Onion
Fixed Bed 0.00082 0.0599 0.999
Fluidized Bed 0.00191 0.0399 0.966
Onion —
Fixed Bed 0.00004 0.0969 0.991
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Table 3 The relationships between terminal velocity V. (m/s) and drying time t (min) for green onion and onion under fluidized bed drying

Material Drying Temperature ('C) a b r
45 7.975 0.00418 0.88

Green Onion 55 9.333 0.01058 0.98
65 8.4794 0.01718 0.93

45 0.01145 10.001 0.98

Onion 55 0.01617 9.64 0.99

65 0.03071 9.775 0.98
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