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Study on the Analysis of Optimum Capacity of Rice Processing Complex
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Summary

This study was conducted to develop a logic of analysis and to analyze the optimum capacity
of rice processing complex (RC) which would be used as a basic design data for RPC. For the
above objectives, a case study was carried out for Nonsahn County, Chungnam Province. The
optimum capacity was analyzed by the simulation of the PPSARR (computer program) according
to the collectable amount of rough rice.

The significance of this study was the development of a logic for the analysis of optimum
capacity of RPC,

The results show that the optimum capacities of RPC are 2 ton/h for the collectable amount
of rough rice of up to 3,000 ton, 4 ton/h for up to 9,000 ton, 5 ton/h for up to 12,000 ton,
8 ton/h for up to 15,000 ton, 10 ton/h for above 15,000 ton.

The costs of the post-harvest systems including the RPC of optimum capacity are 65.50-
93.78 thousand Won/ton and they are more economical than the custom of 106.5 thousand
Won/Ton.
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Table 1, Model system for RPC,
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Item Place Operation and method Machinery and equipment
System
e
i Harvesting |
) & ' Field
i_ Wet threshing E
»l« Farm Loading Portable auger
Drying house & — Portable auger capacity — 10 ton/h
& Unloading power - 0,75 kW
Storage Drying length — 7 m
& — KAIST IBDS KAIST IBDS
Storage capacity — 3 ton
fan — 0.5 hp
Transporting Transport — Power tiller Power tiller-Diesel 8 hp
& Weighing Grain handling capacity — 1 ton
Selling & — equipment Bucket elevator
Warehousing Chain conveyor
capacity — 25 tonfh
power — 2,2 kW
Storing  — Improved flat Improved flat storage
Storage Storage storage size — 165.3 m? (50 pyung)
warehouse capacity — 250 ton
Loading Bucket elevator
& Grain handling Belt conveyor
Transporting Weighing — equipment capacity - 25 ton/h
& power — 2.2 kW
Unloading Aeration system
Transport — Truck 3 axial flow fan
2.2 kW motor
Truck — Diesel 115 hp
capacity — 4.5 ton
Milling RPC Milling — RPC system RPC system
capacity — 2.10 ton/h
y
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Table 2, Effects of the harvesting amount and milling rate on RPC system.
Time Mechanical Manual Total System
required energy energy energy cost
(h/ton) (kW.h/ton) (man,h/ton) (kW.h/ton) (1000 won/ton)
i t
ing amount
2 1.97 90.67 8,15 91.90 93.78
4 1.74 74.21 6.79 75.23 96.16
1,500 ton 5 1.69 78.67 6.52 74.65 99.73
6 1.66 71.35 6.34 72.30 103.25
8 1.63 71.24 6.11 72,16 109,02
10 1.60 68.60 5.97 69.50 112.33
2 1.82 90.92 9.28 92.32 73.92
4 1.59 74.46 7.92 75.65 74.46
3,000 5 1.55 73.82 7.65 75.07 76.17
6 1.52 71.60 7.47 72.72 77.88
8 1.48 71.49 7.24 72.58 80.36
10 1.46 68.85 7.11 69.92 82.36
4 1,52 75.01 10.42 76.57 66.54
5 1.47 74,47 10.14 75.99 67.31
6 1.44 72,14 9.96 73.64 68.13
6,000 8 1.41 72.04 9.74 73.50 69.51
10 1.38 69.40 9.60 70.84 70.31
4 1.50 75.55 12,91 77.49 65.53
5 1.45 75.01 12.64 76.91 65.99
9,000 6 1.42 72.69 12.46 74.56 66.51
8 1.38 72.59 12,23 74,42 67.40
10 1.36 69.95 12.09 71.76 67.92
5 1.44 75.56 15.13 77.83 66.55
12,000 6 1.41 73.24 14.95 75.48 66.92
8 1.87 73.14 14.72 75,34 67.56
10 1.35 70.50 14.59 72.69 67.95
15,000 8 1.36 73.68 17.22 76.77 68.64
10 1.34 71.05 17.08 73.61 68.94
20,000 10 1.33 71.95 21.18 75,13 71.40
24,000 10 1.33 72.64 24.33 76.29 73.61




Fehr € B o) W IE BB T PR

ailliffie] 1985 = o A4l AL 84, 1648 ogd
onf, Fago] AHL 18,1928 00, Unbe] sl
£ 65, 972€ 0%l e}

aliBpe] MERRe A vl =4, 3
., AW, dabadel 4R APk slgFalel
oler, o592 # 713582 13.25ton/helc} =
g d=AFEF 101 o|4be] T2 zn gle 3
A2 165704224 25L& 96. Tton/hech,

WILELS 4] A=l olule] agalAl Ho| ¢
& RE TS BEES B 2 AT A3
e e g2 57%, YEATH 715 EL28%
olomy, HIAFS 75 30%2 15%e v}
o Adsl g2 Mg dEebdel

EdnE S B v Foix Al e e
o| A2 FHFANYS 13lw =] F4v] g ofsi
7l o] 4v|akE 164.0kg/ql, XL 128.1
kg/olez 4wjgkel A7t gl7] wlfelch B4z}
of ofdbsd Lol mESMEHR-S 48.0-59.4%¢]4,
olubo| o) AHESE bk 22,243-31, 8428 0] s
th. 2l ¥ dFoAe @bk TEER-S 30,000
£oz 7tAsle] $48eich

Ll HEA2 24

AAAez 7|E =333} RPCe Agat 5
B7hs A€ At o F g7 el ¥ FA4d04
€ mdft ATRENE 30,0008 FeolA 3715 2E 5
-80%2 Aol 2ol ¥t =l Al Aw)e) Hifhitks}
#|MES PPSARR & o|&-3le] ¥43slglon, A}
£ #2s 2o olFelM FERA $HANE 2

COST (1000 won/ton)

i L 1 " 1 i 1 ’. i 1 1
0 3000 6000 9000 1200015000 18000
PROCESSING AMOUNT (ton/year)

Effect of the processing amount of rice
on the cost of the post-harvest system
with RPC system,

1ol B4k 27 1o olsle] zzbe] 43
2 Wz 7} ZAAAHQ RPC FHIEHME $48
Zzbe £33 ek o Aol o, £S5
zFeko| 3,000E72€ RPCS &IEMTHES 2
ton/ho]x, 9,000E72+ 4 ton/h, 12,000 74
€ S5ton/h, 15,000&72+ 8ton/h, 15,000E °l
el 10ton/h ¢ & & ARt o5 HEHEK
o 2% A|2®le] BiEfRMS +F2 65.50-93.78
AY/Eecz B 106. 58U/ Bt A Ao
e Aoz #4sd

4. & @&

£ dTv KEEGERS (RPC) el #ILBEE

Table 3. Minimum cost RPC system for the collectable rice amount,

Collectable Rate Optimum System RPC
amount of collection milling rate cost operating
(ton) (%) (ton/h) (1000 won/ton) rate (%)
1,500 5 2 93.78 31.3
3,000 10 2 73.92 62.5
6,000 20 4 66.54 62.5
9,000 30 4 65.53 93.8
12,000 40 5 66.55 100.0
15,000 50 8 68.64 78.1
20,000 66.7 10 71.40 83.3
24,000 80 10 73.61 100.0
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