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Optimal Design and Development of a Rice Mill Pilot Plant
by Computer Simulation
—Simulation of a Rice Mill Pilot Plant—

AEE YAl - R
A3 A3
J. H. Chung B. G. Kim
ABSTRACT

Rice Processing Complex(RPC) have being constructed with a rice mill plant and a facility of drying
and storage to overcome problems caused by UR and to produce good quality of rice. An optimal design
_of a rice mill plant was required to sucessfully construct and operate it. The development of a simula-
tion model was essential to the design of a rice mill plant. So, all the objectives of this study were to
develop a simulation model for the design of a rice mill plant and to develop and evaluate the rice mill
system. In this study the simulation model was developed to design a rice mill plant using SLAMSYS-
TEM, one of simulation languages.

The results of this study were as followings -

1. A simulation model was developed with SLAMSYSTEM to represent the processes of a rice mill
plant. The simulation model was used to design a rice mill pilot plant with the capacity of 0.5 ton
per hour. The rice mill pilot plant was analyzed by the model with alternatives.

2. In the simulation the rice mill system was much influenced by the separating efficiency of a brown
rice separator. Especially, the bottleneck of grain flow occurred at the buffer tank for brown rice_
separator under 50% separating efficiency of brown rice separator. Hence, as the alternative si-
mulation was conducted under 60%, 70% separating efficiency of brown rice separator, the bottle-
neck of the system could be minimized at the 60% separating efficiency of brown rice separator.

3. In the alternatve simulation the bottleneck of the system was minimized under the hulling capacity
of 1 t/h and 60% separating efficiency of brown rice separator with the capacity of 1 t/h. Under
such a condition the max. weight of waiting entities at buffer tanks was less 250kg. So, the capaci-
ties of the buffer tanks were determined in the basis of simulation results.

4. The milled rice recovery and head rice recovery of the milling system were 74% and 92% in the
simulation, respectively. These results of simulation almost corresponded to those of actual rice
mill plants. The developed simulation model could be well applied to design a rice mill plant.
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sve SIMULATION MODEL OF A RICE MILL PILOT PLANT **~
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Fig. 2. Simulation model of a rice mill pilot plant
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Table 1. The number of total entities collected from each process under 50% separating efficiency of

brown rice separator

No.of total entities Weight, kg Portion vs input(%)
Item Hulling capacity Hulling capacity Hulling capacity
16 t/h 1t/h 16 t/h 1t/h 16 t/h 1t/h
STONE 2 1 11 55 0.03 0.01
HUSK 1,512 1,455 8,316 8,003 19.7 189
UNRIPE GRAINS 17 17 94 94 0.2 0.2
POLISHER 1 BRAN 179 191 985 1,051 2.3 25
POLISHER 2 BRAN 168 172 924 946 22 2.2
POLISHER 3 BRAN 88 112 484 616 1.2 15
BRAN ﬁ‘;“gg;;ggm’mm 58 64 319 352 08 0.8
BROKEN WHITE RICE 1 2 55 11 0.01 0.03
CLEANED RICE 3,143 3,155 31,116 31,235 73.6 73.8
TOTAL 422545 423135 100 100

Note . ‘Portion vs Input’ means the ratio of materials obtained or removed from each process agai-

nst the total input of rough rice.
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Table 2. File statistics maximum number of waiting entities and average waiting time of entities at each

buffer tank under 50% separating efficiency of brown rice separator

Max. waiting entities(kg) Ave. waiting time(min)
Buffer tank Hulling capacity Hulling capacity

1.6 t/h 1t/h 16 t/h 1t/h
TANK 1 226kg 226kg 0.1min 0.3min
TANK 2 484 534 132 144
TANK 3 : 66 55 11 1.0
TANK 4 61 50 0.9 0.7
TANK 5 143 138 0.7 0.7
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Table 3. Average waiting time of entities at each tank under 50%, 60% and 70% separating efficiency

of brown rice separator

Item S.E. 50% SE. 60% SE. 70%
Hulling capacity Hulling capacity Hulling capacity
Buffer tank 1.6 t/h 1t/h 1.6 t/h 1t/h 1.6 t/h 1t/h
TANK 1 0.1min 0.3min 0.1min 0.3min 0.1min 0.3min
TANK 2 13.2 142 43 3.7 1.0 0.8
TANK 3 11 10 6.0 5.7 9.7 116
TANK 4 0.9 0.7 2.9 41 4.0 4.7
TANK 5 0.7 0.7 2.8 2.8 3.6 33




ARE Aol ol 9 v F £RT AREA L A1)

FAZAM WEEHAT. FXAE7 A 23
29 %& AYE A7t 18782 A oF 99kge]
B Fate ol 3o whEa] Yuvlo A ik
H F 2o &2 438709 AEIEIZ A o 248
o s g3 Folok E3 Aur A AdHE
ul7de] F& AEE] A5 587024 o 319kgol
e A4 Aag e Fe AElE A
T 31677024 o 3189 SFHY ol =S
o] 742% 4= vehf Sl

duj 7] EYEL) 0% o3, AFEHo)
1t/h € W= 83 o= AEEV) 1~270(6~
1lkkg) 2 JEtsten A9 F& & 75802
2 9 of 18% 9 AFHAUE 3t Ful7lof
A U o7 e of 23808 dAn|7idA
AE 1729 Fe o 330kge YEING. 5
Aoz ¥HgHo] Hid FAv Y Fe 9 321
o2 23480 759% 2 Jeby

R 3 @7 22 EE0] 50%, 60%, 70
%Y W Zt BERINA Y5 BAAES
HetREr o2& ARE BxYAY £F8
2A3e F8¢ A8V HAUu B3 12 dv
87 £YEEY IA T2 @ gort B
32 @V £YEE 50% Y de B
1gE Azke of 1EoIReY EYPR L)
60% Y WE oF 4R o2 FHF) BoIAAXM A
A@gol Eol=e oz YR dnjEe
7V B a gl 70% Y W B3 2004 7o
 AIE T E gotA o 1822 HAN g3
201 28] thIIAZE AR wu|gto}l B 494
HojRe)7) BElEe 50% Y WE HT Wos
€ AlZte] oF 1801 d o] £ E &0 60%,
70% 2 FolAEA HE 7AE o 48, 5
o2 OE8 HEEg ANE S & 5 Ut
EF ¥ 4= HuE7] BYasd gl g B
Z gadAg Ay ANFE YRz sled,
E 79 AP T dalolrt gev
ol gelzle £2a g gt 2 A Fo] o
EA Jelth & 4029} o] FujBar] B
PAEL0) 60% Y W BRI 2049 FAFAR
o] ¥A3| FolENLH, 53] AFFYo] 1.0t/
hd o B} 89 Hd FA o] AUt 28

U vy $EEsE 70%2 FUhele e
ol 932 Rxua 404 8o NP
o] 2A AT et @rlRer]e) £
o] 0% APFHo] 1.0t/h & do ¢
5 H Aol 7|Edte RERIY) §F
& ¢k 300kg ©1F o2 3t Aol R FHUT. 1
I AT L6E7A Y7 2¥An )
g ANF HFE F 18 A2 2 A
ol Y48 HAEE EY F UANF. £ )
8719 ZAAAE 2E3o] 2B E0) 60%
FEE AL F AZE e Ao 47U

ol e AlEH ol Aol nje} WnE A}
Z 058 A = Y& vF =YL A
EE 93 o2 Zo) 7IAE MY AT 4
71€ 2t/he) HEFE, dAo7le 1/he) HEA%
g, dujEerle 1t/h H2A5EY 60% £HE
&, A17]= 05t/h M E5Y, Avl7lE 1t/h A
I8 AL Y1, RE $7379 dE &
== % 1.2m/sZ 3H .

E 5¢ @rlEd 7] A&l 50%, 60%, 70
%Y Wl dn)7], A%, dvjEa 7], P,
An)7]e FAEEEE Jebd Aol F 50 A
B & upot o] EulE g A e F
ZIAEL ZETRAA dAZ daolrt g
Aoz vepgh 2y dvjEerle 2gE
&°] Folo uiet HF L7 40% A 33
%2 GolXu] A Eo) 70% Y e 29% S
YEHE. § 9714 BE 857} RolAge
ule dulE 7] AHE Alzte] Folxige 9
& et BEE &0 50% 2 W drjig
719l ) ALE-AIZHE o 5798 AE AMSE A
o2 UERE 60% Y He Hu AME-AIZo
249207 FjENOT REEE 70%Y W
130222 UeRt 231 294298 3
Aol A3 8 FolA % 33% RER 7
53 Aoz Jgyth



Py AsE A 20 @ A 1% 19959 38

Table 4. Maximum waiting entities at each tank under 50%, 60% and 70% separating efficiency of

brown rice separator

Item S.E.50% SE. 60% SE. 70%
Hulling capacity Hulling capacity Hulling capacity
Buffer tank 1.6 t/h 1t/h 1.6 t/h 1t/h 1.6 t/h 1t/h
TANK 1 226kg 226kg 215kg 215kg 220kg 220kg
TANK 2 484 534 325 237 198 110
TANK 3 66 55 204 154 292 363
TANK 4 61 50 88 105 110 121
TANK 5 143 138 182 193 198 187
Table 5. Average utilization of each RESOURCE
Item SE.50% SE. 60% SE. 70%
Hulling capacity Hulling capacity Hulling capacity
Buffer tank 1.6 t/h 1 t/h 16 t/h 1t/h 16 t/h 1t/h
RICE HULLER 17% 28% 17% 27% 16% 26%
BS%?XSA?C?I? 40 40 34 3t 29 29
RICE POLISHER 36 36 36 36 36 36
Hll;glzg;?gT 37 37 37 37 37 37
SCALE 37 37 37 37 38 38

* Average utilization(% ) =the time a Resource is operated X 100/total simulation time.
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