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ABSTRACT

This study was carried out to evaluate the performance of a medium scale rice polisher of 2.5 t/h and to

improve its performance for producing the clean rice with high quality. The maximum internal pressure, broken rice
ratio, whiteness in the rice polisher were investigated, and the effects of outlet resistance, water spraying rate, shaft
revolution speed and rice moisture content on the polishing performance were analyzed to find out proper operating
conditions. The conclusions of this study were as follows : '

1.

In the performance evaluation of the polisher, the broken rice ratio increment of 0.1%, the max. internal pressure
of about 11 N/cm?, and whiteness increment of 2.2~3.7 resulted at the conditions of 20 PS driving power, 950
rpm, 150 cc/min water spraying rate, 44.1 N - cm outlet resistance and about 15% rice moisture content.

. Though max. internal pressure and whiteness at the 17% rice moisture content were higher than those at the 15%

moisture content under the same operating conditions of the polisher, but the broken rice rate at the 17%
moisture content was absolutely low compared with that at 15% moisture content. The water spraying effect to
reduce broken rice and to increase whiteness was much significant at the 15% moisture content, not significant
at 17% moisture content.

. The main parameter of the performance was outlet resistance, and low resistance of about 44.1 N - cm was

recommended at the polisher.

. The proper water spraying rate in the polisher was about 150 cc/min.
. As the shaft revolution speed decreased from 950 rpm and 800 rpm to 650 rpm, the broken rice ratio increased

and whiteness decreased.

. As the driving power of the polisher increased from 20 PS to 30 PS, the max. internal pressure decreased by

about 1~2.5 N/cm? and whiteness increased by about 1~2, but the broken rice rate was not changed.

. The proper operating conditions of the polisher seemed to be the revolution speed of 800-950 rpm, the water

spraying rate of about 150 cc/min, the oulet resistance of about 44.1 N - cm and 30 PS driving power.
F 2 §-0](Key Words): 53 dv]7}(Medium scale rice polisher), Jj4-<}2(Internal pressure), 4] »]-&(Broken
rice ratio), ¥ & (Whiteness)
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Fig. 1 A rice polisher used in this study.

Table 1 Specification of the medium scale
rice polisher used in the study

Items Values
Capacity (ton/h) 24
Driving power (PS) 20
Roller speed (rpm)* 950
Roller shaft length (mm) 1,180
Cylinder length (mm) 740
Screen length (mm) 600
Slot length (mm) 15.0
Slot width (mm) 1.25
Slop gap (mm) 7.00
Slot direction (mm)** +20°
Number of resistance protrusion 2
Gap between screen and

resistance protrusion (mm) 10
Discharge rate of nozzle (cc/min) 190

* : Idling speed.

** . Positive slot direction equals to the direction of rice flow.
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Table 2 Effect of water spraying and outlet resistance on the performance of the medium scale
rice polisher with 20 PS driving power at 950 rpm and M.C. 1§%(w.b.)

Water Outlet Broken rice ratio (%) Max. Internal
Item spraying resistance Whiteness Pressure
(cc/mim) (N - cm) Ave. Stan. dev. (N - cm?)
:::;:l - - 344 43 0.185 -
#1 0 44.1 36.0 4.5 0.132 115
#2 0 725 38.1 42 0.203 14
#3 70 4.1 358 4.1 0.392 9
#4 70 725 388 44 0.312 15
#5 150 44.1 36.5 33 0.050 10
#6 150 725 375 4.1 0.062 15
#7 220 44.1 36.9 3.7 0.361 11.5
# 8 220 72.5 382 4.1 0.458 15

Table 3 Effect of water spraying and outlet resistance on the performance of the medium scale
rice polisher with 20 PS driving power at 950 rpm and M.C. 17%(w.b.)

Ttem Water spraying | Outlet resistance Broken rice Whiteness Max. Internal
(cc/min) (N - cm) ratio (%) pressure (N/cm?)

Original
sari)le ~ - 14 364 -

#1 0 44.1 1.4 38.3 15

#2 0 72.5 1.5 38.8 23

#3 70 72.5 1.5 375 20

# 4 150 4.1 1.4 40.2 14

#5 150 725 1.7 38.6 15

#6 220 44.1 1.5 37.8 14

# 17 220 725 1.5 394 22
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Fig. 2 Effect of the water spraying and outlet
resistance on the internal pressure of
the rice polisher with 20 PS driving
power and 950 rpm at the M.C. 15%,
w.b.
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Fig. 3 Effect of the water spraying and outlet
resistance on the internal pressure of
the middle scale rice polisher with 20
PS driving power and 950 rpm at the
M.C. 17%, w.b.
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Fig. 4 Effect of the rice moisture and water
spraying and outlet resistance 44.1N -
cm on the internal pressure in the
middle scale rice polisher with 20 PS
driving power.

0] 17% 4 "ol 7te9 a3st FAE w
gt 2 A JERGR g, 15%2] Al vls] Hd U
Betgo] viA e sl Adst A dergE &
& 9kt

FYUF 2FAY 41 N-cmolA] Alg9 §5&
3 o] Ho) R Lo olAE TS 2¥ 4
o WerUlch A8 9 &Fgo] Hd YRUFHe
s G B 5 17% 4 Wt 15% 4 9
Bt} 4~8 N/em® 4 Yebged, ol #5&9l
=2 9 v uFFel AT v|HTY HA ol
FotA AvkdY Ho) WEGEo] wokd Aoz
AR g FHo YESES &5 g 17%9 15%9 F
NE BE5olA 7h430] 150 cc/min o wf HA
Bhdked, ol 7h47t nih o) &8 488 39
Aetd R GE S FAA77] dELE AZLEHS
ot a8ln 2FAY] AARA Hd WRG
7bste] el Fotste AEE BA

PN
5 F

2) 4 ol 8

NEY B5E 1% BFAGH A5l 4
gl WAt Qe BAW A% 19 S vehd
vt} ol TAG G HAnlg WHE RAFE

—449 -



FREATIATHA Y23 P A5z 19983 104

5% EFAG FEFF
2.2 Jehgod, stedel A dFL
5%0) A 150 cc/mino) A} 9] 2n] o] thE H 2] o] 1)
8 A ey, AR FFEOR Fhgdle ]
£ EY £ AT AR YWt 74 7t
$¥2 2YA0R DIRAS W, 5T 150 cof
min, £F A 44.1 N - emol 4 F2 Fejgs} v
EF7HEE B33t

) 06

45 —1 4

40 o2
g&’:'ﬂ m.g,\
2 W} <« 8L
g 2| «fs
o] 31
$ 151 ® 5
Qo -0

05 42

fe'e] 14

[¢] ) 10 0

Water spraying (cc/min)

CJBR o, Qresistace M41Nem M BR radio, G resistaroe 725Nem
—5— BR increrert, O resisiance 441 Nem—d— BR incremrent, Q resisterce 725Nor

Fig. 5 Effect of the water spraying and outlet
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middle scale rice polisher with 20 PS
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Fig. 6 Effect of the rice moisture and water
spraying and outlet resistance 44.1N .
cm on the broken rice of the middle
scale rice polisher with 20 PS driving
power.

Elaas

A 89 17%A 8 2FAELTH 7p4Fo)
Hulgof mide 4FE BHE A, EFAF
44.1 N - em, 7}4=8F0] 03} 150 cc/mino] 4 b2 A
goj &) L Ru)gF Ho)FAEE 2o 1
atole IA Bk &0 dE F A RolAM It
ol drjgo] vlXs TS Al A 1Y 6
of VeEhd vhe}t ol A8 9 gl 17% 4 W}
15% 4 MRt 271 ABAAMEE ol % 4w

£ Boln glled, Hujge 7t5Fe] A ¢
T 2R ook 2t 15%Y A& shr 150
ce/minol A} Hojgo] 7 v tteh 15%9] Ats
dAE 7traSIr & 222 gEHIY

3w
15%0) 41 8] &7 A G 7hp o]
BT of Al Y¢S 2% 79 eIt &7A
2 WMo Wik FAFE %A F74
o} FE5E WUnst A e heFe B
o] wE Mo Hrle EFAG0] M40 N.cm=z
38 o 7} 150 ce/minof A AR 3A el
3, 27 A o] FHIAY 725 N - emol A= 7h
¥ 200 cc/minol A FA Vebdeh gy 254
o] & W ¥ W vis) AR 32X &%

% &7AYH A4FE BYAOE 1Y UEY

00 50
45
490 €
¢
B
H w g
5 B
£ o 5
w 2
a5

[4] n 19 220
Water spraying, {cc/mn)

Emwriteness. O.resistance 441 Nom BB Whiteness, O.fesistarce 725 Nemj
| —a—W.incre, O, tesistance 441 Nem  ~8~W.incre, O.resistance T25Nem |

Fig. 7 Effect of the water spraying and outiet
resistance on the whiteness of the
middle scale rice polisher with 20 PS
driving power and 950 rpm at the M.C.
15%, w.b.

— 450



F 2% 49719 437 2 4SAAe &8 A7)

W3le 27 A 44.1 N - om, 7} 150 cc/mino]
A o Mo v & BEg WEHtEol ¥
2 A0z Yegrh

A8 FFE 1T%AA Y ETATH 7tFFo]
Woof X 4FS B A, ETATe] 41
N.cmZ W& o) 7hpghe] uwet 9est A3}
F7hete AEE Bolovh E7AY 725N em &
M e 7HEF 70 co/minol A BE7b FA e
Yok 281 3A % 725 N-cm, 7143 70 cc/
minol| A THE Ao vl3) £ Ax NEFHE
£ YRt §480) 8 F A RM HF
o] o) njX= FEFE FAT A, ARy 5
#0] 15% 4 o 2FAF 441 N - emof M, 7k
1503} 220 cc/minof A} & WEF VeI, A&
o] F80) 17%Y FFele 7AY 4.1 N-cm
A X Fhpgk 150 co/minol] X 7H3 wA veEbgth
g 17%9 A87} 15%9] ARt e 249
A @57l ok 2~3 AX o FA WERRT ol Al
29 &80 17% o W& 7tgste A 2ol
& 2o Eolgle A mFel & AAHY BE
]l Ao ' AR H Qi)

A9 23 T XY FF 40719 75FY
0] 20 PS, & HALT 7 950 rpm Q o 7 150
cc/min, £ AT 44.1 N - cmo A ] &(f 0] 57}
& % 01% ¥ IEF/E(HE o 22~37 F7h
Edo A dvtast £4 Jdeikth JEYEE W
2 2372439 44.1 N - cmo| A} ¢k 11 N/em?*E ek
Y 423 49719 UR gEugs 5N/em® F =
A vetwch 28v 27AEE & HI6 N -om
FEOE FolAY steo] g od #o] §A A5
& ol YojUERE o] fe FFFYE FAqok
Z A2z ARE U

Lt &8 A0l7ie 45 W

s

1)

I

2 AT ©E oot 4

ol

A
AgE

7h £ % 3§ 800 rpm ¥ o v} 459

Jlel 4e BHE Aot E 49 2P 9%
W EFAL FAFe) UF LY

oy

Table 4 Effect of water spraying and outlet resistance on the performance of the medium scale
rice polisher with 20 PS driving power at 800 rpm and M.C. 15%(w.b.)

Water Outlet Broken rice ratio (%) Max. Internal
Item spraying resistance Whiteness pressure
(cc/min) (N - cm) Ave. Stan. dev. (N/em?)
Original
- - 3.7 0.691 394 —
sample
# 1 0 44.1 33 0.394 40.2 10
#2 0 72.5 3.6 0.520 40.4 15
#3 0 117.6 2.7 0.233 40.2 18
#4 150 441 3.1 0.462 39.9 11
#5 150 72.5 3.2 0.820 41.0 15
#6 150 117.6 3.7 0.598 40.5 18
#7 220 44.1 38 0.455 39.8 11
# 8 220 72.5 2.7 0.190 378 17
#9 220 117.6 34 0.242 39.8 18
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Fig. 8 Effect of water spraying and outlet
resistance on the broken rice of the
middle scale rice polisher with 20 PS
driving power and 800 rpm roller
speed.

Fig. 9 Effect of water spraying and outlet
resistance on the whiteness of the
middle scale rice polisher with 20 PS
driving power and 800 rpm roller
speed.
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Table 5 Effect of water spraying and outlet resistance on the performance of the medium scale
rice polisher with 20 PS driving power at 650 rpm and M.C. 15%(w.b.)

Water Outlet Broken rice ratio (%) Max. Internal
Item spraying resistance Whiteness pressure
(cc/min) (N - cm) Ave. Stan. dev. (N/cm?)
Original - - 3.0 389 -
sample
#1 44.1 3.2 0.589 40.3 9
#2 0 72.5 38 0.112 397 12
#3 0 117.6 38 0.090 39.7 15
#4 150 44.1 3.1 0.266 39.0 11
#5 150 72.5 34 0425 395 11
#6 150 117.6 34 0.326 40.0 16
#7 220 441 33 0173 384 8
#8 220 72.5 34 0221 39.8 12
#9 220 117.6 38 0210 40.7 22
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Fig. 10 Effect of roller speed and water
spraying on the broken rice of the
middle scale rice polisher with 20 PS
driving power at outlet resistance 44.1
N - com.
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Fig. 11 Effect of water spraying and outlet
resistance on the broken rice of the
middle scale polisher with 30 PS
driving power at 800 rpm roller speed.

Table 6 Effect of water spraying and outlet resistance of the performance of the middle scale
rice polisher with 30 PS driving power at 800 rpm

Water Outlet Max. Internal Whiteness Broken rice ratio (%)
spraying resistance pressure
(cc/min) (N - cm) (N/cm?) Ave. Stan. dev. Ave. Stan. dev.
Original
- - 36.9 0.170 4.5 0.403
Sample
44.1 8 374 0.216 49 0.392
0 72.5 13 37.6 0.216 53 0.604
117.6 14 37.7 0.170 6.0 0.951
44.1 9 38.1 0.124 46 0473
150 72.5 12 384 0.047 5.1 0.208
117.6 13 39.0 0.262 5.7 0.598
441 10 39.1 0.047 59 0.667
220 72.5 13 393 0.170 6.9 0.479
117.6 16 39.7 0.262 7.6 0.908
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Fig. 12 Effect of water spraying and outlet
resistance on the whiteness of the
middle scale polisher with 30 PS
driving power at 800 rpm roller speed.
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Fig. 13 Effect of water spraying and driving
power on the whiteness of the middle
scale polisher at roller speed 800
rom and outlet resistance 44.1 N -
cm.
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