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Development of a Rice Circulating Concurrent—flow Dryer(lil)
— Performance Evaluation of 12-ton Capacity Dryer —

J. W, Han

This study was conducted to evaluate the performance of a 12 tons capacity circulating concurrent flow rice dryer. An
actual scale dryer with the capacity of 12 tons was developed to obtain a faster drying rate of 0.8~1.2%(w.b.)/h, while

maintaining a lower drying energy consumption of 5,000 kJ/kg-water and achieving a drying quality that was comparable

to a conventional cross-flow rice dryer.

The Test-1 was conducted at 110C - 20 cmm/m” and the Test-2 was conducted at 120-110-100-90°C - 20 cmm/m” under
the same conditions as Test-1. In Test-1, the drying rate, drying energy consumption and crack ratio were 0.98 %(w.b.)/h,
4,573 kl/kg-water and 3.2%, respectively. In Test-2, the drying rate, drying energy consumption and crack ratio were 0.74
%(w.b.)/h, 4,790 kl/kg-water and 4.0%, respectively. The results of these tests demonstrated that this concurrent-flow dryer
reached the desired drying rate, drying energy consumption and crack ratio.

Keywords : Concurrent-flow dryer, Rice Circulating type, Rough rice, Drying
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Fig. 1 Schematic diagram of rice circulating concurrent-flow dryer.

Table 1 Drying conditions for the drying tests
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Drying air . . .. Initial Ambient Relative
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Test-2 100-90 20.0 3.0 22.3 10,000 17.2 75.4
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Table 2 Drying rates and drying times

Initial Final . .
Test moisture | moisture Dl"ymg Drying | Number
No content content time rate of
©%wb) | ©wb) (h) (%,w.b./h) | circulation
Test-1 22.8 15.0 8.0 0.98 8
Test-2 22.3 15.6 9.0 0.74 9
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Table 3 Drying energy consumptions

Test Fan energy Fuel energy Total energy
No consumption consumption consumption
' (kJ/kg-water) (kJ/kg-water) (kJ/kg-water)
Test-1 114 4,459 4,573
Test-2 152 4,638 4,790
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