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Studies on Deep-bed Drying of Wheat
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Fig. 1. Experimental equipment for deep-bed

drying.
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Table 1. Drying conditions.

Number Air °temp. Airflow rate Depth Initial moist. cont.
© (m*/st) (cm) (% W.B.)
1 35 1.0 50 29.6
2 35 0.8 50 29.7
3 35 0.5 50 29.8
4 35 1.0 50 24.9
5 35 0.8 50 24.9
6 35 0.5 50 25.0
7 30 1.0 50 29.7
8 30 0.8 50 29.8
9 30 0.5 50 29.4
10 30 1.0 50 25.0
11 30 0.8 50 24.8
12 30 0.5 50 25.0
13 25 1.0 50 29.6
14 25 0.8 50 29.8
15 25 0.5 50 30.2
16 25 1.0 50 25.0
17 25 0.8 50 25.2
18 25 0.5 50 25.2
19 30 0.5 30 30.1
20 30 0.5 70 30.0
21 30 0.5 100 29.4
22 30 0.5 140 29.6
23 30 0.5 30 25.1
24 30 0.5 70 25.2
25 30 0.5 100 25.1
26 30 0.5 140 25.0
© 27 35 0.5 140 29.8
25 ZSF Average moisture content
2 o, AAverage moisture content 24 %—o<g§: .
= N \
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Fig. 2. Moisture content and range of moisture
in drying (Experiment
Drying conditions are: drying air tempera-
ture, 30°C, airflow rate, 0.5m?%/s*t, bed

content

depth, 30cm.

No. 23). content

depth, 140cm.

Fig. 3. Moisture content and range of moisture
in drying (Experiment No. 26).
Drying conditions are: drying air tempera-
ture, 30°C, airflow

rate, 0.5m?%/st, bed
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Table 2. A and B value in experimental

equation @.

Number A B
1 29.6 1.22
2 29.7 0.95
3 29.8 0.83
4 24.9 0.76
5 24.9 0.60
[ 25.0 0.52
7 29.7 1.07
8 29.8 0.78
9 29.4 0.69

10 25.0 0.71
11 24.8 0.59
12 25.0 0.48
13 29.6 0.90
14 29.8 0.73
15 30.2 0.62
16 25.0 0.77
17 25.2 0.61
18 25.2 0.54
19 30.1 0.85
20 30.0 0.60
21 29.4 0.53
22 29.6 0.41
23 25.1 0.72
24 25.2 0.56
25 25.1 0.40
26 25.0 0.38
27 29.8 0.59
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Fig. 4. Range of moisture content in drying
(Experiment No. 10, 11, 12). Drying con-
ditions are: drying air temperature, 30°C,
bed depth, 50cm, initial moisture content,
25% W.B..
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Fig. 5. Range of moisture content in drying
(Experiment No.3, 9, 15). Drying condi-
tions are: airflow rate, 0.5m?/s*t, bed
depth, 50cm, initial moisture content, 30% ;

W.B.
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Fig. 6. Moisture content of bottom layer at maxi-
mum range of moisture content between
bottom and top layer (Experiment No.1

~18). bed depth, 50cm.
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Fig. 7. Relation between moisture content in
drying and static pressure in plenum cham-
ber (Experiment No.24). Drying condi-
tions are: drying air temperature, 30°C,
airflow rate, 0.5m%/s*t, bed depth, 70cm,
initial moisture content, 25% W. B..
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Fig.8. Relation between bed detph and static pres-
sure in plenum chamber. Drying condi-
tions are: drying air temperature, 30C,
airflow rate, 0.5m3/s+t, initial moisture

content, 309 W. B..
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Sammary

In order to obtain basic data on the drying char-
acteristics of high moisture content wheat by deep
-bed dryers such as “Dry Store”. Experiments
were performed under the following conditions: ini-
tial moisture content~25 and 309% W. B.; drying air
temperature-25, 30 and 35C : airflow rate-0.5, 0.8
and 1.0m%/secet; bed depth-30, 50, 70, 100 and
140cm.

The following results were obtained :
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(1) Average moisture content decreased by the
same ratio from the initial moisture content to 18%
W.B.. It can therefore, be calculated from the
drying time by using a regression line equation.

(2) The Maximum value of moisture content
difference and the time required to reach to the

maximum value were affected by the initial wheat
moisture content, drying air temperature and
airflow rate. They can be calculated from those
factors by using multiple regression curve equations.
(3) Static pressure loss in drying constantly in-
creased as the wheat moisture content decreased.



