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Development of a Portable Auger System for
Rough Rice Handling in Bulk

Summary

= LN B
J. H. Kim, J. Y. Kim

The objective of this study was to develop a portable auger for handling rough rice in bulk.

For this purpose, a system analysis was taken for the systems of harvesting, drying, storage and

transportation of rough rice and an optimal handling capacity of portable auger was determined.

Then a portable auger of which capacity is 9.2 m3/h (Indica type rough rice, 19.5%

%, w.b.) was

designed and manufactured by design requirements and tested.

Test results showed that the performance of portable auger developed satisfied most design

requirements.
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Table 1. Simulation results for requirement of mi-

nimum handling capacity
Unit: ton/h
Harvesting Trailer Time for rot_md
X . transportation
quantity capacity
(kg) (kg) 7min  15min  30min
500 1.4 2.1 -
1000 1.2 1.4 2.2

6880 1500 1.2 1.8 1.8
2000 1.3 1.4 1.7
4000 1.2 1.3 1.4
500 1.4 2.2 -
1000 1.3 1.6 2.5%

27520 1500 1.3 1.4 1.8
2000 1.4 1.5 1.9
4000 1.6 1.7 1.9
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0.58 m 30° 50 m
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Fig. 1. A model for rough rice handling system
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| IF TIGHTER TOLERANCES THAN THOSE
SHOWN ABOVE ARE REQUIRED, THEY
SHOULD BE SPECIFIED ON THE

PRINT AND HAVE THE CONCURRENCE
OF THE SUPPLIER.

Fig. 2. Standard auger flighting features
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Portable auger developed

Table 2. Specifications of the portable auger developed
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General view of portable auger developed

Fig. 5.

gler® ol 2|abe] AiAjl oA oAl ilHIAHN:

‘
1

b

[}

of

L. tEeREe

HAksl o]y

glg Al absladvh ke 3 EolA 9

$5 sk

g 2,3, 49 23 7rom, TLEl 5= Afubxl of

4 2 A9 R5E delEeh

4 9oA2 AsE el i 4g Al

8
A3

Ao FAOE 2EGGgom, ol H e 305 45°

o] 2ol gich

stab owd 200kg Aol wHsled
GoALalE Aapis K3 b 2l

Mete s Aol elshal

LAl o] ol grafel <

34k

Tl

qbAl s o] o|-Fukncel old7)l 4570 A5 17.7 %,

30° oll 41 32.7% 7t

rol
Yo X

A g )0 ol Erekel]

alef kel kAl W] o] frv) oAl g

ol%

Item Dimension Item Dimension

Capacity (Indica 5 ton/h Auger case inside diameter 93.2

type rice, 19.5% w.b.) (9.2 m3/h) Outside diameter(0.D.) 84
Auger length(A) 5.0m Inside diameter(1.D.) 25
Intake length(B) 450 Pitch of flighting 84
Transport angle(C) 10° Strip thickness 1.5
Max. operating angle(D) 50° Outer edge thickness 0.77
Auger size(E) 100 Strip width 30
Reach at max. height(F) 1245 Motor size 0.4 kW
Max. lift height(G) 3357 Auger rpm 610 rpm
Transport height(H) 3830 Motor pulley O.D. 60
Eave clearance(J) 2122 Auger pulley 0.D. 170
Discharge length(K) 4760
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Table 3. Test results of rough rice handling by portable auger developed

. Handling Operating . Performance Power required
Rice quantity(Kg) angle (°) Time (ton/h) (Wh/ton)
200 45 3' 08" 36 3.82 175.0
200 45 801" 71 3.96 171.0
200 45 3' 00" 87 3.98 171.0
Yong Joo Ave 8’ 08" 01 392 (7.19m%Mm) 172.8
(Indica type 200 30 2 22" 01 5.07 146.0
19.5% w.b.) 200 30 2' 25" 27 4.96 154.0
200 30 2' 22" 14 5.07 152.0
Ave 2' 28" 14 5.08 (9.22 m>/h) 150.7
200 45 3" 48" 15 3.16 175.0
200 45 3' 80" 77 8.42 166.5
200 45 3 30" 48 3.42 162.5
Dong Jin Ave 3’ 86" 47 3.38 (6.00 m3/h) 168.0
(Japonica 200 30 3' 16" 02 3.67 158.5
type 17.4% 200 30 3' 03" 42 3.93 189.5
w.b.) 200 30 311" 02 3.77 146.0
Ave 310" 15 8.79 (6.95 m3/h) 148.0
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Table 4, Comparison of the volumetric efficiency and power efficiency of the portable auger developed with those

of design requirements

Operating Volumetric Power Design requirement
Rice angle efficiency efficiency
(A) (B) A B
Yong Joo 45° 0.5 4
(Indica type) 30° 0.6 5
0.6 4
Dong Jin 45° 0.4 4
(Japonica type) 30° 0.5 4
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Table 5. Damage of Indica type rough rice by portable auger handling

Item Before handling After handling Damage rate
Damage Rate % Rate % (% point)
1/290 0.34 2/492 0.41
1/233 0.43 2/418 0.48
Partially
hulled rice 1/338 0.30 1/280 0.36 0.06
Ave 0.36 Ave 0.42
0/290 0.00 1/492 0.20
Hulled 0/233 0.00 2/418 0.48
rice 1/338 0.30 1/280 0.36 0.26
Ave 0.10 Ave 0.35
0/290 0.00 1/492 0.20
Broken 0/233 0.00 0/418 0.00
nce 0/338 0.00 0/280 0.00 0.07
Ave 0.00 Ave 0.07
Table 6. Damage of Japonica type rough rice by portable auger handling
Item Before handling After handling Damage rate
Damage Rate % Rate %o (% point)
2/254 0.79 2/267 0.75
Partially 1/287 0.35 2/282 0.71
hulled rice 1/291 0.34 3/336 0.89 0.29
Ave 0.49 Ave 0.78
0/254 0.00 1/267 0.37
Hulled 1/287 0.35 2/282 0.71
rice 2/291 0.69 2/386 0.60 0.21
Ave 0.35 Ave 0.56
0/254 0.00 0/267 0.00
Broken 0/287 0.00 0/282 0.00
rice 0/291 0.00 0/386 0.00 0.00
Ave 0.00 Ave 0.00
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