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Development of One-Pass Rice Whitener with Cutting
Blades of Hard Metal

ABSTRACT

A one-pass rice whitener with hard metal blades was developed to solve the problems of the existing one-pass
rice whitener. The developed one-pass rice whitener was tested and improved through various milling experiments.
It showed high performance such as the capacity of 3.5 t/h, the energy consumption of 1.0 kWh/100kg, milled rice
recovery of 91.6%, broken rice rate of 2.2%, the crack rate of 1.9% at the 750 rpm of the roller shaft, compared
with those other domestic and foreign one-pass rice whiteners. Especially, it could whiten brown rice of high
moisture (16~17%) with water sprayed at low internal pressure of less than 0.2 kg/cm? and low temperature due to
the characteristics of the cutting part composed of 24 hard metal blades. The developed one-pass rice whitener was
industrilized and distributed to some rice processing complexs in one fourth price compared with that of imported

one-pass rice whiteners.
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Fig. 1 Structure drawing of one-pass rice whitener with hard metal blades.
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Fig. 2 Cutting part with hard metal blades of one-pass rice whitener.
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One-pass Rice Whitener
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Fig. 3 Data acquisition equipments for testing the performance of the developed one-pass rice

whitener.
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Fig. 4 The shape of the developed one-pass
rice whitener with hard metal blades.

Fig. 5 Fricton and cutting parts of the
developed one-pass rice whitener.
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chamber of the developed one-pass
rice whitener under various treatments.
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Table 1 Performance evaluation of the developed one-pass rice whitener at various treatmants

Roll ing Part B Milled - -
Treat- o el.' Cutting Part Cuttl.ng Water r(.>wn 1- € Capacity Energy. Milled Rice
Revolution Resistance Rice Rice Consumption | Recovery
ment Slot Angle . Spray th
pm strip yes/no MC% || MC,% kWh/100kg %
i
#1] 80 |ewam4s | ™ lnospray] 152 | 147 | 20 . 89.9
installed
#2 » » " " " 149 2.7 . 90.3
#3 " Aursk(/) 45° " " " 14.2 23 1.60 90.3
not
#4 " 149 2.8 1.45 9.
’ installed ! ! 89.0
#5 " =8} 45° " " " 15.0 3.6 1.10 91.1
#6 " " " spray " 152 37 110 90.6
#7 750 ” " " " 149 30 1.00 90.1
CSHEE ()45
#8 ” 22 1AA " " 15.1 15.1 37 0.95 91.5
#9 4 A urak() 45° " " " 149 30 1.25 90.0
"
#10 " " " " 14.9 35 0.74 93.0
Z1ABALE 3°
() 45°
#11 " EEIAAA ” ” 15.5 15.5 3.0 1.25 89.4
A AAE 37
£ 45°
#12 ” NAANE 3° " " 15.5 15.5 35 1.00 91.6
#13 " " " " 15.2 14.9 35 1.00 91.5
Friction Part | Cutting Part | Head Rice| Cracked |Rice with i
Treat- . . Whiteness
Pressure Pressure Yield |Rice Percent! Germ Remark
ment R 5 Index
kg/cm kg/cm % % %
#1 1.24 0.18 90.6 98 36 38
Initial conditions of brown rice:
#2 1.48 0.18 90.5 17.8 53 37
#3 0.74 0.30 92,5 17.1 36 38 1) head rice yield * 97%
#4 0.99 0.30 91.5 11.7 35 38
#5 1.97 0.12 914 121 a4 3g | 2 crack rate - 8.4%
#6 2.47 0.12 92.5 16.0 54 37 3) rate of rice with germ : 96%
#7 345 0.12 92.8 13.4 7.5 36
#8 2.95 0.12 943 10.4 92 35 | 4) whiteness index : 20
#9 1.97 0.18 93.6 84 9.1 36
#10 1.48 0.20 924 9.9 92 36
#11 1.48 0.20 944 13.1 41 35
#12 2.37 0.12 94.6 79 59 34
#13 2.35 0.12 94.6 10.3 76 34
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Fig. 7 Milled rice recovery from brown rice
and head rice recovery at the
developed one-pass rice whitener
under various treatments.
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index at the developed one-pass rice
whitener under various treatments.

(6) =uiel 2t 2F0]7]9 ds HL
MEE 27 X Foprl € FUNA el F
OE de Ay 1k A e

—207 -



G55 A7IAHA A22A A23 19979 64

o719 4%, 715 R 7MY A vad A B
28} o] yebwtth g Av)7) AYTYPE 35
BAZLRE w1, 2EFHE YA Fu|71g 2o
1.0 kWh/100kg© 24} W7 yebgth 223 7idd
o7 E9-go] 91.6%, HAuj &2 22%, TEE 1.
%2 A A o7l 4 71E9 T4 Av)7|nn [

BA} A0 717} 37, SAF AAL Aw]7)71 36 2R )
24E Fui7)st 3602 v Eatols Al u
otr] & ¥l &2 BE vVt FFH LR 10% o]t
2 W% @A vebdok =3 Av79 713 Ed
Mz AdE Forlg 7t A AU o

25% old} FFolojx AAAo] Wlg Fa o]y

3 A7t 58 A02 eyt ojh ¥EE 9
A AAYS A u)7| 7} 39(Kett C-30002 Z3), 94

sYdA £3E 2 F oG AgET

Table 2 Performance comparison between the developed one-pass rice whitener and other
foreign and domestic models

Roller |Brown rice|[ Milled rice Capaci Ener Milled Rice
Modet Type Revolution M.C. M.C. (;:/:)ty Consuﬁg}t,ion Recovery
pm % % P %
1.0 kWh/100k;
Developed Model | Cutting + Friction 750 15.5 15.5 ¢ 3.5 0 45 KW Oke 91.6
. Abrasion+
Domestic Model . 900+850 15.1 14.9 oF 3.5 |23 kWH45 kW .
(Abra.+Friction)
A | Abrasion+Friction . 16.8 16.2 o} 3.5 50 kW .
Foreign
Model . .
tting+ { 1555+70. 1.0kWh/100k;
p | Ceramic Cuttingt| 1335+702 1 155 o} 6.0 &1 911
Friction + 1170 82 kW
Br?kcn Cracked | Rice Rate .
rice ; . Whiteness
Model Rice rate | with Germ Remark
Rate Index
% %
%
O 27 AlRog AL, AYedA 9FE F
Developed Model| 2.2 1.9 7.6 36 o} u]Fo]
O &ule] Wx : 19 (Kett C-300)
O 2t Hujz] 1die} gL Fr7] IHE
AP HAH 399
O ANE 9% vhEE TLAE
Domestic Model 24 32 5.7 36
O AHEAZ Aol wa @475 ol
O @A gy dAHZ U+ F+Y
O dnje) Mz : 20 (Kett C-300)
O dng L FHE&) &
A 7.4 11.1 73 39 O A%l H& 7tFe &
Foreign O #&uje] Wx . 21 (Kett C-300)
Model O ZAAHY Ev4gE &8 F¢d
B . 44 10 37 O A% ujg 71FHo] &
O #&rle] W : 19 (Kett C-300)
Note : 1) The data of foreign model B was from 28 & %5 center.

. 2) The above data are the average values of 5 replications on the 100gr samples.
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L 273 242 74€ Za8, otdH, B 241 3
AR, v} FAF, FEHYE, AoY Foz2 74
27 2 &AL AuVE Agstsd. hEe
An7)= A stEY] g FFEAEF EAHA
o}
2. Aul7] Aol 27 ZdEo] FASEA
WAoig wZg 7ot BEA7] 7] dE AR
$E2 oF 02 kglem’ 0. 2 A oS Wk n B E 4}
= €Y A

3. 2% &9 270719 g% W4 750 pm}
850 pme] T FEAM YFAEE d#}, FAS
750 rpmof A 2 AurleA TAHE Hu|go] ok
2.2%, Fg-go] ok 1.9%2 e}z 850 rpmof A=
H o) go] o 5%, FEEo] & 7%= vpetRtth

4. Ful7] 27 AR FYo AY FWQE
EHE Aode & E9S Hof n)&) Azt Az
58o] 4o 1 AR AYe] Fitald Hujg L F
&80 FIISEE AF AUYE SYol BolA &
= Aol F& A2 AEHAY

5. 599 ZE7 29 ujEe) fold £WF
45° (WY @& o 450 (el vlsl) Hels o] A
1F 38 o|FoR FUHENUL, ARRYE < 10
kWh/100kgo 2 WA tebge s 27359 Ui ¢
Y oF 0.12 kgfem’E YA Jebth T8y opE
Foxe 27359 A ZA2 Aste] JEgE]
ok 2.4 kgden?Z AW 45° of) H]F|A] o 25% o)A}
F7hetger. ey SEAez B o 27 Ay
S EFF AR =TS 4 Gt HYFHEE F1
Ho] BY AR HFEo] Zo g Hlotv] g H|EE
F7HtEz o] aFEAY && JAg 5 Al

6. 2737d4] GujAAu]7]e] HAREL 89.9%0]

A 91.6%7HA EX &g on, = A4 750 rpm, &
W 457 9 FYAECA F9@Eo] 9L6%E I}
A e

7. 273724 duagu)r)oA Agzdd] u
£ ujo}r] (FiEo] €9 & 4)9 v
gz A 5% o3tz ¢ A veltod = 3
A7t 750 ipmQ] F-oll= oF 6~9%E F3t =A
vERTh.

8 g AAn|7]9 Az e Nujg UE
+ & 37471 850 pmY W& ok 388 e T,
% F A7t 750 pmYd Wi oF 342 HojF o) o]
AEE £ AT Z AE Au|7)dA dulE Al
A3 =L o 4022 F7het] o] Jlu A
R 2E 4L 5 ARt

9. MLE 273 A2 Fe7|E FUA A3
u7lel A A Furig 4%, 71 2 M8 e
vz g A dE Fut e D g delA
S e Jetgth AiRE Fvjr)g HEsd
S 35ENDOR ¥, 2RFEE 94 Aulr) g}
Zo] 1.0 kWh/100kgo 24 Y| Yeldel. a22ln
Arj719 ddgo] 91.6%, Hujlge 22% T
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