PROTOTYPE AND COMMERCIALIZATION OF
FLUIDIZED BED PADDY DRYER
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ABSTRACT

The objective of this research is to design and test a prototype, | ton capacity fluidized
bed high moisture paddy dryer, and a 2.5-5 ton commercial fluidized bed high moisture paddy
dryer. Exhaust air is partially recycled. The experimental results indicated that both units
operated efficiently. If yield of product quality in terms of head yield and whiteness was
preserved, inlet air temperature should not be higher than 120°C. In reducing the moisture
content from 45% to 24% dry-basis using paddy feed rate of 0.82 ton/hr, air temperature of
100-120°C, fraction of air recycled of 66%, specific air flow rate of 0.05 kg/s-kg dry matter,
superficial air velocity of 3.2 m/s, bed depth of 0.1 m, total primary energy consumption was
2.32 MJ/kg water evaporated. When paddy was dried from 27% to 21% dry-basis at a
condition of paddy feed rate of 4.8 ton/hr, specific air flow rate of 0.03 kg/s-ke dry matter,
fraction of recycled air of 53%, superficial air velocity of 2 m/s, bed depth of 0.1 m and air

temperature of 150°C, total primary energy consumption was 4.4 MJ/kg water evaporated.
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Descriptions

Number of Experiments

1 2 3
Operating Parameters
Inlet air temperature ('C) 55 10-120 150
Specific air flow rate 0.05 0.05 0.03
(kg/s-kg dry matter)
Air flow rate (m’/s) 1.6 1.6 2.57
Bed depth (m) 0.1 0.1 0.1
Feed rate (ton/h) 0.82 4.8
Air recycled (%) 66 66 %
Residence time (min) 1.8 2.2 0.94
Conditions of Paddy
Inlet moisture content (%db) 26 45 27
Qutlet moisture content (%db) 21 24 21
Controlled head yield (%) 35.4 56.2 56.2
Head yield (%) 30.1 50.5 48.1
Controlled whiteness 43.4 43.7 42.6
Whiteness 33.5 43.1 36.8
Energy Consumption
Thermal energy consumed 3.42 1.79 3.9
(MJ/kg water evap.)
Electricity energy consumed 0.94 0.2 0.19
(MJ/kg water evap.) '
Total primary energy consumed 5.87 2.32 4.4
(MJ/kg water evap.)
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Figure 1 Diagram of fluidized bed paddy dryer. (The numbers from 1 to 9

indicate position of temperature measurement)
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Figure 2 Photographs showing the prototype fluidized bed

paddy dryer, 1 ton per hour.
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Figure 6 Evolution of temperatures.
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Figure 7 Head yield of paddy after drying

compared to controlled sample.
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moisture content of paddy from 45%
to 24% dry-basis]

e

Controlled sample

Whiteness

W
Q
1

| /- Vh-l—'-\: Vol g = r‘wﬂv

Average outlel grain temperatuie of 530(2

T T T T T

1 4 7 10 13 16 19 22 25 28

Sample number

Figure 9 Whiteness of paddy after drying

compared to controlled sample.
[temperature of 100-120 "C, moisture
content of paddy from 45% to 24%
dry-basis]
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Figure 10 Whiteness of paddy after drying

compared to controlled sample.
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