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Development of a Process for Clean-Washed Rice
Processing( 1) |
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gsor  sear  AsE o yav
EER SEL R84
I. Chang W. S. Han D. C. Kim S. H. Lee
ABSTRACT

This study was conducted to decide several design criterion for clean-washed rice processing system
development. A computer simulation was used to predict and analyze the mass balances and moisture changes of
the process of clean-washed rice processing system.

The following results were obtained from this study.

1. In order to attain the processing capacity of 1,000kg/h of the clean-washed rice processing system, that of the
system was designed as 1,400kg/h which was based on the safety factor of 40% and handling capability of
mass variations occurred during processing.

2. It was analyzed that the proper time required for aqueous cleaning process should be within one minute.

3. The final moisture content of clean-washed rice was controlled being 15%(w.b.) for the sake of safe storage.

4. Tt was proven that the optimum drying time was three minutes for the clean-washed rice dried by a rotary dryer.
290 goj(Key Words): k4= £2J(Mass balance analysis), 21 #| &= &(Clean-washed rice), a2 3A
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WL(2) I I ML(2) WLE) MS
[ MmC(1) MC(2)) P -
:. " Centrifugal dehydration
| Rice feeding Aqueous cleaning process process
w(1) W(2) .
R(1) R(2)
M(1) Mi M(2)
® Ms W)
R(3) MC(3)
M(3)
MC(5) MC(4)
¢ Packaging process [ Drying process
W(5) W)
R(5) WL(4) ML(4
N
WL(5) ML(5)
i . Process MI : Weight of absorbed water per hour(kg/h)

W(i) : Weight of rice per hour(kg/h)

R(i) . Weight of dry rice per hour (kg/h)

M(i) : Weight of water in rice per hour(kg/h)

WL(i) : Weight loss of water per hour{kg/h)
ML()) : Weight loss of dry rice(kg/h)
MS : Water weight of rice’s surface(kg/h)

MC(i) : Moisture content of rice (decimal, wet basis)

Fig. 1 Process flow diagram with variables of mass balance analysis.
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Table 1 Classification of milled rice based on
water absorption rate at 20C"

C Water absorption rate
ontent (kx 1072, cm/min)
tem Group | Group O Group III
(3.4~42) | 45~57) | (58<)
Japonica Sobaegy Boggwang | Samnam
type rice Chugwang | Sumjin Nagdong
variety Koshihikari | Jinjubbyo | Nongbaeg
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Table 2 Mathematical models for mass balance analysis

3 4@

Az ey 4O
Rom BeE AAWASY HTUEE 242 40)
A 2], 1993).

o] &3 AH T8

3E dx 298 o1%

Weight of rice Moisture content Weight of water in | Weight of dry rice and
(kg/h) (%, wb) rice (kg/h) weight loss of dry rice
W) MC(i) M(i) (kg/h)
Rice feeding (1) Constant MC(1) w(l) x MC®1) R(1) = W(1)-M(1)
R(2) = R(1)-WL(2)
A
dueous - MW AT WLQ) =
cleaning 1 - MC(1) MC(2)XR(2)
M(2) + R(2) _— R(1) X loss ratio
process 1-MC(2)
@ MCQ) = " ML(2) = MI—(MS +
M(2) - M(1))
R(3) = R(2)—WL(3)
Centrifugal
) WLG3) =
dehydration MG) + RG) MCG3) = MC() MC3)XR(3) RO2 | .
process ‘7} ZMCO) (2) X loss ratio
ML(3) = MS + M(2)
(3
- M(@3)
R4) = R(3)— WL(3)
Drying
MC4)XR4) WL(4) =
process M(4) + R(4) MC(4) —_— .
@ 1-MC@4) R(3) X loss ratio
ML(4) = M(3) —M(4)
Packaging
process M(5) + R(5) MC(5) = MC(4) M(5) = M(4) R(5) = R(4)
(5)
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Fig. 2 Changes of the moisture content of
three rice varieties for each process-
ing stage (20C, 14%(w.b)).
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Fig. 3 Changes of the moisture content of
three rice varieties for each process-

ing stage (20T, 15%(w.b.)).
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Fig. 4 Changes of the rice weight of three
rice varieties for each processing
stange (20T, 14%(w.b.)).
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Fig. 5 Changes of the rice weight of three
varieties of rice for each processing
stage (20T, 15%(w.b.)).
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Table 3 Calculated values of drying time

(Unit : min)
Drying temp 30 C 40 C 50 C
and RH
Variety 0% | 45% | 0% | 40% | 45% | 50% | 40 % | 45% | 50 %
Nagdong 19 | 21 | 26 | 18 | 21 | 25 | 13 | 16 | 18
1 A olele $F2AY @ Wrl o) AFALE o 38
0.1
AT god Aoz FAHAY. wetA JHd4y
0.10 A N .
/ Az7 2 90§ Az dfA s 227 ¥
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| 242 sl
\ 1 |
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Fig. 6 Relation between the moisture gain
and the absorption time for three
varieties.
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