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Development of a Rice Circulating Concurrent—flow Dryer (I)
— Performance Test of Pilot Scale Dryer —

J. W, Han D, H, Keum J, G, Han H, Kim S, J. Hong

e TN
Lé&@@’@rf@@i

This study was performed to evaluate the performances for a concurrent flow rice dryer of pilot scale with devices for
circulating rice. The pilot scale dryer with the capacity of 700 kg was developed to obtain design informations for the
development of actual scale dryer of holding capacity of 10 tons. Three drying tests were conducted at two temperature
levels of 100°C and 120°C, and two air flow rates levels of 28.5 cmm/m’ and 57.1 cmm/m’. Drying conditions for Test-1,
Test-2 and Test-3 were 100C-28.5 cmm/m’, 120°C-28.5 cmm/m” and 120°C-57.1 cmmy/m’ respectively. Drying rates were
0.73% (w.b./h) for Test-1, 0.90% (w.b./h) for Test-2 and 1.46% (w.b./h) for Test-3. The crack ratios of brown rice after
drying ranged from 2.4% to 8.4%, and increased with the increase of drying rate and airflow rate. The energy consumptions
were from 6,225 kl/kg to 6,993 kJ/kg which was higher than that of conventional cross-flow rice circulating type dryer
used in Korea. This results were due to the lower ambient air temperatures of 4.5°C to 13.4°C during drying tests.
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Fig. 1 Schematic diagram of rice circulating concurrent-flow dryer.

350

< Z 67232 YH FTEE Esh ARFE {515
UG L7 JaleA 1, wiERE st & wRldy
Hlo]Ejo] ojslo] HHHER +RHEE 3tk ART/E
H(OL-3, Deawon, Korea)®} 1 hp %% 7|(Samwha, Korea)
o 98 Y& FrEAN|S] /1% THE B AlE F A
58 HHEEoR st & M7 IYER B3 9
HlE T FYYE 22 AA(PT-100 Q)E AR5k
72| (HSD-V2, Hansung, Korea)E ©]-&3l 1A%
255 243

Y& FEQ) AFE- 233x250(LxW) mmo|9 ¢HAZHS 117
alod 6002 AR om, Sk 100x100(LxW) mmZE 3F31
o} AzHe £8L0.193 mO.E, HHHFo] §2(0.875 m)
of thulste] 1:4.5 v]EE AU IE 2).

AZF717F Mg WHEE 49 293 o 38E
M7 AnEA Aok A 298 170, shd 3982
A Ax3717F iEE =% St 1E 3).

JH

fo - -
lo 1 Ht to

N

]

233
100

250
100

161
P
(@]

350

150

189

Fig. 2 View of rice inlet(Y-type chute).
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Fig. 3 Schematic diagram of exhaust duct.
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Table 1 Drying conditions for the drying tests

Test No Drying air Air flow rate |Grain flow rate
" | temperature (C) (cm/m?) (m/h)
Test-1 98 28.5 45
Test-2 114 28.5 4.5
Test-3 126 57.1 4.5
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Fig. 4 Positions of temperature sensors in dryer for measuring
temperature distribution.
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Fig. 5 Changes of drying air temperature during drying.
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Fig. 6 Changes of grain temperature during drying.
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Fig. 7 Changes of exhaust air temperature during drying.
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Fig. 8 Changes of tempering grain temperature during drying.
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Fig. 10 Variations of moisture contents rice by drying tests.

Table 2 Drying rates and drying times

i nal ]
In.1 ial F%na Drying Drying Number
Test | moisture |moisture| . rate
time of
No. | content | content ) circulation
(%,w.b.) | (%,w.b.) (%.,d.b./h) |(%,w.b./h)
Test-1{ 226 15.0 10.5 1.09 0.79 14.5
Test-2| 222 15.9 8.5 1.12 0.9 12.0
Test-3| 21.3 15.4 4.0 2.20 1.46 5.5
Table 3 Drying energy consumptions
Fan energy Fuel energy Total energy
Test No. consumption consumption consumption
(k)/kg-water) (kJ/kg-water) (kJ/kg-water)
Test-1 1,152 5,072 6,224
Test-2 630 6,246 6,894
Test-3 396 6,596 6,992
10
8 Test-3(8.4%)
g s
k=
©
3 Test-2(3.6%)
24
(& Lo o0
OO0 Test-1(2.4%)
24
[ T
o 2 4 8 8 10

Drying Time(h)

Fig. 11 Variations of crack ratio of brown rice by drying tests.
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