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Study on the Model Systems for the Rice Post-Harvest Bulk System

& #® H
D. I. Chang

The objectives of this study were to analyze and develop the model systems of rice post-

harvest systems from drying to processing, and to develop a bulk system among them which

requires minimum system cost and less operating time.

The significance of this study was the development of a computer program (PPSARR). The

PPSARR makes it possible to evaluate quantitatively the performance and economics of the rice

post-harvest systems.

The results show that the rice post-harvest bulk system requires less time and cost such as

37-60% and 46-59% of those of the sack system, respectively. Also, the former requires less man-

power than the latter.

For not more than 1,800 ton of rough rice production, the bulk system which is “drying &

storage by IBDS-transport-milling” is recommended, and for more than 1,800 ton, the one which

is “drying & storage by IBDS - transport - storing at flat storage improved - transport - processing

by RPC” is recommended.
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Table 1. Estimation of combine harvesting area (1984)
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Unit: 1000 ha
. Estimated combine Combine harvestable Percent of combine
Combive harvesting area (A) area (B) harvest (A/B, %)
I(15.6 ha funit) 181 1,148 11.5
II (14.0 ha funit) 118 1,143 10.3
11T (14.8 ha funit) 125 1,143 10.9
NACF (1986)15)

*II1 is the average of I and IL
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Table 2. Ownership of major harvesting machinery

Binder Combine

Year Total unit Farm houschold Total unit Farm household

per unit per unit
1980 13,652 157.9 1,211 1,779.5
1981 15,580 130.3 2,130 953.1
1982 17,294 115.4 3,509 568.8
1983 19,816 100.9 5,689 351.6
1984 22,635 87.2 8,417 234.5
1985 25,538 75.4 11,667 165.1

Statistical Yearbook of AFF (1986)!2

Table 3. Ownership of grain dryer I el
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Table 4. Ratio of storage by storing place at farm level

Place Farm storage Warehouse of
County Warehouse Other Subtotal milling plant et
Chulwon 10.6 - 10.6 89.4 100.0
Pyungtack 30.2 - 30.2 69.8 100.0
Chungwon 92.6 7.4 100.0 - 100.0
Nonsahn 43.5 - 43.5 56.5 100.0
Dangjin 3.1 - 3.1 96.9 100.0
Kimjac 49.1 — 49.1 50.9 100.0
Kohchang 60.2 1.4 61.6 38.4 100.0
Naju 97.0 3.0 100.0 - 100.0
Sahngju 83.7 - 83.7 16.3 100.0
Woolju 90.0 5.0 95.0 5.0 100.0
Average 56.0 1.7 57.7 42.3 100.0

* Government purchasing portion was subtracted,
NACF (1986)15)
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Table 5. Operating capacity and rate of milling plant (Dec. 1984)

Mill for government grain

Private custom mill

Item
Total Average Total Average
No. of mills 474 18,711
Annual processing capacity (1000M/T) 4,950 10.4 29,685 1.6
Annual amount processed (1000M/T) 1,504 3.2 4,340 0.2
Daily ave. amount of processed (M/T) 5,013 10.6 14,466 0.8
Operating rate (%) 30.4 - 14.6 -
NACF (1986)1%)
Table 6. Average number of labor of the surveyed milling plants
: Self-employed labor Employed labor Total
Region
Permanent  Temporary  Permanent  Temporary  Permanent Temporary

Rice dealing region 1.2 0.2 0.8 3.7 2.0 3.9
Rough rice dealing
region 1.2 0.1 0.7 0.9 1.9 1.0
Average 1.2 0.1 0.8 2.3 2.0 2.4
NACF (1986)!%)
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Table 7. The transporting and storing facilities of the surveyed milling plants

Unit: unit/plant

Transporting equipment Storage facility
Region
Cart Power tiller Truck Home warchouse Renting werchouse

Rice dealing region - 1.0 0.3 0.7 0.1

Rough rice dealing

region 0.8 0.3 0.2 -

Average - 0.9 0.3 0.5 -

NACF (1986)5)

Table 8. Quantities of rough rice stored at the surveyed milling plants
Unit: sack (60 kg)

No. of milling plant Average rough rice stored plant*
. Surveyed Plant storing
Region plant rough rice Warehouse Open storage Total
Rice dealing region 81 65 6,890 4,732 11,622
Rough rice dealing
region 34 10 3,290 - 3,290
Average 115 75 5,090 2,366 7,456

NACF (1986)15)
* Average for milling plants storing rough rice
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Table 9. MODEL S-1 (Customary sack storage system)

Item Place Operation and method Machinery and equipment
System
" Garting ]
| Binding | Field
: Predrying :
: Threshing :
* X Mat (3 x 7m)
Sun-drying Field Drying — manpower Vinyl (8 x 7m)
Weighing S PP bag (54 kg)
& Weighing
Packing packing Lever type balance (100 kg)
& Field Loading  — manpower Power tiller — Diesel 8 hp
Transporting Transport — power tiller capacity 18 sacks)
Unloading — manpower
&
warchousing
Milling Storage — manpower Storage facility
plant management flat storage — 99.2m? (30 Pyung)
Handling . Unloading — manpower Weighing
& Milling Weighing — manpower Lever type balance (2 ton)
Unpacking plant Unpacking — manpower
X Milling Milling system
‘ Milling plant Milling — milling capacity — 600 kg/h
system power — 15.4 kW
| Marketing |
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Table 10. MODEL B-1 (Bulk storage system for farm level)

Item

Place Operation and method Machinery and equipment
System
P —— S
| Harvesting |
{ & ! field
| Wet threshing :
- I Loading  — portable auger Portable auger
Drying capacity — 10 ton/h
& Farm Drying power — 0.75 kW
Storage house & — KAIST IBDS length - 7 m
storage
Unloading — portable auger KAIST IBDS
capacity — 3 ton
fan — 0.5 hp
Transport — power tiller Power tiller — Diesel 8 hp
Transporting capacity — 1 ton
l Unloading — gravity, manpower
Milling Milling — milling Milling system
Milling plant system capacity — 600 kg/h
l power — 15.4 kW
| Eame ._ TS
| Marketing |
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Table 11. MODEL B-2 (Bulk storage system for milling plant)

Hem Place Operating and method Machinery and equipment
System
| Harvesting |
H & I Field
! Wet threshing |
. 3
I Loading  — Portable auger Portable auger
Transporting Transport — Truck capacity — 10 ton/h
& Selling Weighing — Gravity, power — .75 kW
& manpower length — 7 m
unloading Truck — Diesel 105 hp
capacity — 2.5 ton
Y
Heated air Milling Drying — Continuous Continuous flow dryer
drying plant flow dryer capacity — 3600 kg
power — 2.2 kW (220 V)
Handling Milling Loading  — Grain handling Bucket elevator
plant equipment Chain conveyor
capadty — 25 ton/h
i power — 2,2 kW
Milling Storage  — Improved flat Improved flat storage
Storage plant Storage size — 165.8 m® (50 pyung)
capacity — 250 ton
Milling Unloading — Grain handling Bucket elevator
Handling plant equipment Belt conveyor
capacity - 25 ton/h
power — 2,2 kW
Aeration system
3 axial flow fan
2.2 kW motor
Y
e Milling Milling — Milling system Milling system
Ej plant capadty — 1.2 ton/ h

'

TSI T
: Marketing i

power — 30.6 kW
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Table 12. MODEL B-3 (Bulk storage system for RPC)

System Place Operation and method Machinery and equipment
1 Harvesting E
& i Field
| Wet threshing |
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
& Selling Weighing —Grain handling capadity — 1 ton
& equipment Bucket elevator
Warehousing Chain conveyor
capacity — 25 ton/h
power — 2,2 kW
)
Storage Storing — Improved flat Improved flat storage
Storage warehouse storage size — 165.3 m® (50 pyung)
capacity — 250 ton
Loading Bucket elevator
A & —Grain handling Belt conveyor
Weighing equipment capadty — 25 ton/h
Transporting & power — 2,2 kW
Unloading Aeration system
Transport — Truck $ axial flow fan
2.2 kW motor
Truck — Diesel 115 hp
capacity — 4.5 ton
RPC system
Milling RPC Milling — RPC system capacity — 4 ton/h
l ' power — 140.7 kW
';' _______ a
1 Marketing !
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Table 13. Economic data of the improved flat storage of 50 pyung (165.3m?) (250 ton capacity)

unit: 100 won

Item System component Capacity and size Cost Expected life
Silo Concrete block silo 15,617 20
Handling Bucket elevator (I) 25 ton/h, 10 m(H) 3,583
equipment Bucket elevator (II) 25 tonfh, 8 m(H) 3,427

Chain conveyor 25 ton/h, 12.5 m(L) 3,365

Belt conveyor 25 ton/h, 16 m(L) 2,493

Weigher 25 ton/h 1,130

Dust collector 1 set 1,627 17

Aeration system 2 set 5,968

Discharge chute 40 set 5,424

Air flap 20 set 1,808

Two-way valve 6 set 1,006

Manual damper 4 set 1,070

Others 5,090

Subtotal 33,992

Civil work Concrete pit

Repair, etc. 6,710 20
Electrical Electric panel &

Wiring work 1,516 10
Grand total 57,835
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MODEL §-1
subprogram

MODEL B-1

KAIST [BDS
subprogram

Fig. 1. System chart of PPSARR program.

MODEL: B-2

PADDY PRODUCTION(TON)= &00
NUMBER OF DRYER= S
NUMBER OF STORAGE= 3

ITEM TIME MECHANICAL MANUAL TOTAL SYSTEM

REQUIRED ENERGY ENERGY ENERGY COsT
SYSTEM (H) (KW, H) (MAN. H) (KW.H) (1000 WONY
LOAD ING &0 45 &0 oS4 a5é
TRANSFORT 13.7 1072.8 13.7 1075.9 F36.7
LINLOAT TNG &0 3131.9 120 3149.9 116.3
DRY1NG 283. 4 4225.7 14167.7 6350.8 146590
HANDL ING 22 387.8 220.3 420.8 231.9
STORAGE 1104 3036 1280 510.6 21610
SHIFPING 21.9 289. 4 219.2 322.3 226.2
MILLING 456.7 13963.2 18246.8 14237.2 12099.4
SUM 2021.7 23420, 4 18007.7 24121.5 S02266.5
AVE (per TON)  3.37 32.03 30.01 43.54 87.11

Fig. 2. PPSARR example output for MODEL B-2 of 600 ton harvesting.
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Table 14. Time,energy and cost required by the harvesting amount for model systems

Time Mechanical Manual Total System
required energy energy energy cost
amomnt (tod) (h/ton) .(kW.h/ton) (man.h/ton) (kW.h/ton) (1000 won/ton)
51 6.11 25.54 18.23 28.27 65.24
600 B-1 2.66 53.90 6.69 54.90 34.47
B-2 3.37 39.03 $0.01 43.54 87.11
B-3 2.20 74.08 6.13 75.00 164.08
51 5.93 27.81 22.31 31.15 67.61
1,000 B-1 2.37 53.91 6.69 54.91 51.89
B-2 3.24 39.21 40.53 45.29 84.96
B-3 1.89 74.15 6.35 75.1 114.39
51 5.92 29.75 28.63 34.04 73.32
1,400 B-1 2,24 53.91 6.69 54.92 30.58
B-2 3.13 39.54 56.64 48.03 99.99
B-3 L77 74.23 6.80 75.25 68.33
&1 5.95 31.96 $5.94 37.85 80.69
1,800 B-1 2.17 53.90 6.69 54.90 30.00
B-2 3.08 39.71 72.03 50.51 111.10
B-3 1.69 74.28 7.02 75.33 62.44
B-2 3.00 40.54 114.78 57.76 151.31
3,000
B-3 1.59 74.46 7.92 75.65 75.48
6,000 B3 1.52 75.01 10.42 76.57 66.96
10,000 B-3 1.49 75.66 13.38 77.66 60.62

S-13gx £t 498 fo| yolAe Aoz ¥4
sju], oi7t 4-4lako] 1,800 dojHul MODEL
B-3¢ AEFEAILRS £9je] Hekst 4713
et

aeb Agded Eu AFHEALHo] 22
FEALHu o SEHols, AAH e, 0] Fe
43leko] iz} 1,800E o|gte] Afedlals MO-
DEL B-1¢] 4&HEA 28 =92}, A7k 1,800
E o]49 dlfF=Ysl= MODEL B-3¢ RPC %4
o AL FEA2H S m9lo| A 4 il 5
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MECHANICAL and TOTAL ENERGY (kW.h/ton)
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Fig. 3. Effect of the harvesting amount of rice on
the time required by model systems.

0 1000 2000 3000 4000 5000 6000
HARVESTING AMOUNT (ton/year)

Fig. 4. Effect of the harvesting amount of rice on
the energy required by model systems.
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Fig. 5. Effect of the harvesting amount of rice on
rice on the cost required by model systems.
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