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Deep-Bed Drying Characteristics of Rough-Rice

Takaharu KAMEOKA
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1. Air inlet 9. Slidac 17. Smoothing duct - .
2. Refrigerator 10. Controlling heater 18, Manometer
3. Evaporator 11. Heating box 19. Sample
4. Tray 12. Slidac 20. Drying container
5. Dehumidifier 13, Flow meter 21, Insulation
6. Slit 14. Balance 22. Smoothing duct
7. Fan 15. Plenum chamber 23, Mixing chamber
8. Base heater 16. Flow regulator 24, Air outlet
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Schematic diagram of container (A} and (B3).

Schematic diagram of experimental dryer.
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Table 1{A). Drying conditions. (Using a container of 40 cm depth))

Inlet air condition Initial grain condition
Run | - . Absolute . Bulk Pressure  Drying
No. | Flowrate Temp.d) Temp.(w) humidity M. C. Temp. density drop time
(m?/hr) (°C) (°C} (kg/kg % w.h.) C) (kg/m?®) (mmAqg) (hr)
1 40 30 2.0, 0.0105 21.3 23.5 579, 48 16.0
2 40 40 23.5 0.0114 21.1 24.0 577. 48 10.5
3 40 50 25.5 0.0105 20.7 24.0 571. 49 7.5
4 20 30 19.8 0.0103 20.4 22.5 551.9 18 27.5
5 60 30 19.8 0.0103 20.4 23.0 560.6 120 10.0
6 40 30 20.5 0.0112 21.0 7.0 572.2 58 8.0
7 40 40 23.5 0.0114 20.7 6.2 555.3 57 7.3
40 50 26.5 0.0122 21.9 6.2 559.5 50 6.5
9 20 30 19.5 0.0098 20.3 6.6 556.4 18 9.0
10 60 30 21.5 0.0125 21.2 7.0 563.8 128 7.0
Table 1(B). Drying conditions. (Using 8 containers of 5cm depth.)
Inlet air condition Initial grain condition
Run | . . Dress i
No., | Flowrate  Temp{d) Temp.(w) hﬁﬁ?ﬁ? M.C.  Temp. dgﬁi}éy : lg:f;gre Dtr;?;;r;g
{m*/hr) C) °C) (kg/kg) | (% wb) C) (kg/m?* (mmAq) (hr)
1 40 30 19.8 0.0103 21.3 23.9 553.5 50 12.50
2 40 40 23.5 0.0114 20.7 23.5 571.8 46 10.50
3 40 50 26.4 0.0121 19.8 23.3 567.6 42 7.50
4 20 30 20.0 0.0105 19.7 23.8 567.0 16 153.00
5 60 30 19.5 0.0098 18.3 20.8 568.6 110 7.50
6 20 30 20.5 0.0112 21.7 7.5 539.4 0.25
20 30 20,3 0.0110 21.6 1 541.2 0.91
8 20 30 20.0 0.0105 21.8 5 571. 1.50
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Fig. 11, Variation of temperature during drying.
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Summary

An experimental dryer was constructed to clarify the drying characteristics of deep beds of cereal grains.

A static bed of 40cm deep, initially at about 25.0% d.b. moisture content, was dried by ventilation with air at 3
constant flow rates (20, 40, 60 m*/h) with an absolute humidity of 0.01 kg/kg’ at 3 constant temperatures (30, 40, 50°C).

Experiments were carried out on short grain rough rice in the deep hed to obtain the moisture content and
temperature change at various distances from the bottom of the bed at each drying time.

The drying characteristics of rough rice—such as 1) moisture content of sample, 2) drying rate, 3) air temperature
distribution in the bed, 4) moisture content before and after drying, etc-——were obtained.

Two kinds of sample containers were prepared. One was 40 cm deep and was used for finding the average change
of moisture content in the deep bed. The other consisted of 8 containers, each 5em deep, which were used to grasp
the moisture content distribution in the deep bed.

The relationship between the drying conditions, such as air temperature, humidity and flow rate, and the drying
characteristics of deep bed drying was discussed by the use of muitile regression analysis.





