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Basics and Application of Low-Temperature Drying Process with High Drying Rate
— Superheated-Steam Fluidized Bed Drying under Reduced Pressure —
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Abstract

Drying processes can often affect the quality of materials in the manufacture of dried products. This is

particularly important in heat-sensitive materials such as food and agricultural and pharmaceutical products,

which need to be kept at low temperatures during the drying process. It is therefore necessary to manufacture

a dryer that can operate at low temperatures and high drying rate for drying heat-sensitive materials. This

article demonstrates the outline of the drying method at low temperatures. As an example of the method at low

temperature drying with high drying rate, a superheated-steam fluidized bed drying under reduced pressure

was introduced.
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Captions

Fig.1 Changes in moisture content and material
temperature with time

Fig. 2 Relations of relative humidity, constant
drying rate and wet-bulb temperature

Fig. 3 Outline of spray dryer

Fig. 4 Relationship between pressure and boiling
point of water

Fig. 5 Examples of vacuum agitating dryer

Fig. 6 Outline of freeze vacuum dryer

Fig. 7 Outline of superheated-steam fluidized bed
dryer under reduced pressure

Fig. 8 Change in temperature of material center
(B2 brick ball, 20 mm in diameter) with
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time in superheated steam Fig. 10 Outline of airless dryer

Fig. 9 Change in moisture ratio of carrot (disklike, Table 1 Minimum fluidization velocity of fluidized
10 mm in height, 15 mm in diameter) with bed (glass bead: 0.12 mm in diameter) for
time different pressures



