e RRLURRESORGTE

SHEMAEIFORE 2 228 K < MR VT RE o R R
The New Dryer Capable of Drying Heat-Sensitive Materials
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Abstract

The dryers are classified into two types, direct heating type and indirect heating type. Generally direct
heating type has higher heat transfer rate leading to higher drying capacity but requires more operational costs
than the indirect heating type. Our new vacuum dryer “Active Freeze Dryer”, a kind of indirect heating type
dryer with a swing arm in the inverse cone-shaped vessel circling slowly along the inner wall and is useful for
drying heat-sensitive materials by use of the drying mechanism of sublimation by lowering the air pressure
under the triple point to freeze and dry the materials. The ice crystals are formed as the granules with high

fluidity and uniformity. This vacuum freeze dryer shows high drying efficiency by the activation of the material

inside the vessel and splendid cost performance.
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Fig. 2 Examples of general vacuum freeze dryer
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Fig. 3 Shematic structure of new dryer, AFD
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Fig. 4 Principle of mixing by Vrieco-Nauta mixer
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Fig. 5 Schematic flow of AFD

100000 35 40 30
30 30
10000 25
25 20
1000 20 10 20
I o —BREE
i00 - /1’:/ :I(TUT 004 800:00 24:00:00  30:00:00  36:00:00 42:00:00 15 == ILFRE
= Ty
— i -10 —HZE
10 5 B 10
0 30 |
Gooogy_Jooao saos0  canco w00 100000 120000 149000 160000 180000 omngg 40
50 0
01 -10
B — B —
o =+ B > =+ o
6 AFD TOLZEes 124 7 BEEREEIEEE T OILFEIED

Fig. 6 Drying of grated yam by AFD
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Fig. 8 Comparison of

process conditions for drying of grated yam

Fig. 7 Drying of grated yam by tray vacuum freeze
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Fig. 9 Dried yam obtained by AFD
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Fig. 10 Dried yam obtained by tray-type
vacuum freeze dryer
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Fig. 11 Comparison of process conditions for drying of green soybeans
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