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Development of a Rice Circulating
Concurrent-flow Dryer(I)

-Performance Test of Pilot Scale Dryer-—
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Fig. 1 Schematic diagram of rice circulating concurrent-flow dryer.
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Fig. 2 Schematic diagram of drying section.
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Fig. 3 View of rice inlet(Y-type chute).
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Fig. 4 View of air outlet.

Fig. 5 Schematic diagram of exhaust rice roller.
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Fig. 6 View of rice circulating concurrent-flow dryer.
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Table 1 Drying conditions for the drying tests
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Table 2 Ambient air temperatures and relative humidity during drying tests

Test No. Ambient air temperature(C) A rﬂgirel?gjtge(l% ;Ve
Test-1 7.1(65~8.3) 46.0(39.0~56.0)
Test-2 45(3.2~5.8) 35.0(28.0~43.0)
Test-3 13.4(12.6~14.2) 28.5(23.0~33.0)
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Fig. 7 Changes of drying air temperature during drying.
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Fig. 8 Changes of Grain Temperature.
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£ Test-1, Test-29] AUlFE=E 0.0327kg-H:0/kg-dryair, Test-32 0.0216 kg-H:O
/kg-dryair2 Z7}84th.
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Fig. 9 Changes of relative humidities at outlet.
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Table 3 Drying rates and drying times
Initial Final

Test No moisture | moisture Dgrilrég Dgég g Nurg?er
. content content (hr) circulation
(%.,d.b.) (%,d.b.) (%,d.b./hr) |(%,w.b./hr)
Test-1 29.2 17.7 105 1.09 0.79 145
Test-2 28.5 189 85 1.12 0.9 12.0
Test-3 27.0 18.2 4.0 2.20 1.46 55
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Table 4 Drying energy consumptions

Fan energy Fuel energy Total energy

Test No. consumption consumption consumption
(kJ/kg-water) (k]/kg-water) (k]J/kg-water)

Test-1 1,152 5,072 6,224

Test-2 630 6,246 6,894

Test-3 396 6,596 6,992

of. EN5Y
I9¥ 10€ Ax F9 TEF7HES U Aolth Test-19 HFFL37HE2 24%°1A

F 65XF

del= e

1.4%% 7t &9tk Test-
718 o] Test—l»} Hl&stg o o) me

24.0%(d.b.)) &3] 1%nte g2 F7lslgoen, o
2¢ AFF5EFT/I8L 362 %7] 3
7 YEeEh Aol Test-3&

g]}_

o] 84% % x7|HH wg FF78S el Test-1, Test-2& HAEZEE 5%0 9
233t YEryth

1}, Test-3& 5% =
< A3z gudn

Crack ratio(%)

o]‘_

=

EE FTFLE A 129 =EATO] ¥

Test-3(8.4%)

Test-2(3.6%)
000

Test-1(2.4%)

Drying Time(hr.)

Fig. 10 Variations of crack ratio of brown rice by drying tests.
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