ras

Aujx o] N EEQ L of o] wa} A

=] haoﬂ A‘],

tel Zh2h 13.6%,

<)

J. G. Kim

ha, 28

al

%_

16
Foll tff
=of7)| go}

A
=+

z}7L

439

J R Pak M S Kim

252l

e
pi

¢

ol o,

A
[e]

Al
=

o

Fgol wov, A8 71A 57t o]

0]

7} 7} 2] 7}

vl O
=

Y. H Lee S. M. Choi

=

5

1A

5o
glol g

X
1

334
N. H Cho
Gl

[e]

=
678
&2

o

Development of Lift Roller Shape-type Grader
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Fruits and vegetable

<Roller shape> <Condition of grading>
Fig. 1. Grading principle of the prototype
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Table 1. Physical properties of the vegetable and fruit

Diameter(mm) Weight(g)
Variety | Maxi- Mini- ] Sphecical Maxi- Mini-

..l _mum mum Average ratio(%6) mum mum Average
Potato 149.0 48.0 86.0 84.7 542.8 59 2375
Onion 123.7 345 87.6 93.6 710.3 65.1 311.5
Orange 78.8 46.6 59.7 93.9 160.0 50.0 39.6

(W) Al

A 2Ny 29 Ede 244 HUY FHoE HPon, ¥ AE FAE
ghbstAl dhdoen, FFE£Ee 024, 027, 0.30m/s2 At EYEE xHo] shsdt
WELEHS AEden, TRAEE 03m/AR Ut dY WY TRsRBFABYY
SEE 71%0l weh dohs 45T, YA BB 55T AYS A HEES
Nge AR 5FL EAY ¥ 2 STUR 5004 AED shol, BUXSEYER A
Yatol AAAE, MRS, EH4ES 2ASAT

ES
E-CE R
dmege 9ad duvle 8 94 % A solE ARV et BB, A U @
shol thake] AR HEESFAN Telod B4 TAE 2%, ool Ae: 27 61~
111.2mm, ©7 614~106.6mm, ®°| 746 ~1054mm, A 114.7g~5188g2 & el o
A7 wolo] HF HEA

F= 247 25~79¢9 69~1012 Jehgoh 7zis 2ol 54.3~
120.2mm, & 4935~91.4mm, F7 434~72.8mm, T4 702~4344g2 2 eI om, o]u )
olo] et EFEHaE 43~14602 X S vl& mFEAxI7L AA Ve Ao B
d 3 Aoz el

Table 2. Geometrical characteristics of used material in this study

Onion Potato Orange L
Verity “fi?gor Minor| ighe ) Weig | LeNgt| width | Hight | Weigh Diamele | Hight | Weigh
) mm) (mm) (g) (mm) (mm) | (mm) | (g) (mm) (mm) | (g)

Elxtl a- | Average| 1112110661054 51881 1202 | 914 | 728 | 4344 73.2 636 | 144.7
arge
size Stddev | 65 | 68 94 | 943 | 146 42 5.0 29.8 2.5 46 9.2

Large | Average | 945 002 | 962 |3374| 972 | 835 | 664 | 3376 | 655 | 5.1 | 1067
size | 'Siddev | 25 | 25 | 93 | 260 54 | 43 | 49 [ 286 | 19 | 44 | 70

Medium Avcrage 84.0 80.9 | 91.8 | 2753 | 880 | 763 | 628 | 2615 | 570 | 480 | 791

e Usuddev | 30 | 34 1101 | 25| 71 | 47 | 30 | 260 [ 12 | 25 | 29

Small | Average | 610 | 614 | 746 | 1147 ] 694 | 625 | 520 | 1329 | 533 | 444 | 65

| S ISt R B S

size | Siddev | 79 [ 74 | 69 [213 | 45 | 45 | 42 | 219 | 19 '2.1 1A

L e e R AR AR AR T PR P TIE T
size | Stddev| - | - | - - 143 | 46 | 46 |36 | 11 | 17 | 25
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29| Z49%E AA 493~732mm, Eo] 428~636mm, FA 529~144.7g0 2 ey o
#H wolo WE FFEAAE 4z 1.1~259 1.7~4622 JEY Fao] YT HoZ
Hnk watd ZEY Eole AZART A2 Ao Yeh) AZo] Mdd niE 33
° Qeom 7t AEY 7iEEy 24 Arbe ®29 2o

g EAHEE IV At EAAYIHTA-XT2)E ol &3t Uae}
2ol thdted dEAE AlFPS sldnh a3 A 2ol AEAY FEHE FAE oY
S LS o A B A FHEE Hog Fae A 4NolAR ojwf Q] A

el

ol

d

46mmelith. AAel FSoIME Pt v 466N 4 P2
47 32mme] YEAFEHAGFS UehhQeh os 2ol Futst Bl ¢ A& 2o
EE4S 98 F 9ons Hdrle e U ol¥e F23 RSl ¥ Aoz B

o

<Onion> <Potato>

Fig. 3. Force - deformation curve

U A E
(1) 3559 Adire
T3 Pulolole] £E8 025m/s~0.35m/s2 RESHAA Algd A}, 0.25m/solAE
FFol Ho] MEe & F e 035m/sollMe TEH UFE Bol Mo Adz ol
2oz x] ottt MEAES molm MNHEAULEE FHAZL + e TIFEEE 03m/s7t

(2) g8 F4z9 d¥E o5 ! et o
7h &F 9 5 % o

THFEEE 03m/s2 8o BEl ¢ 4 .
Faedz AYE 2y Y49 gso ! &3
q BE ureh ol 02m/selNE © e
865~945%, 027m/sIXE 873 ol
~93%. 0. 301‘1‘]/%011 )\1 = 825~ Circumference velocity(m/sec) -
91.39: %2 L]_E]»L]—O[Ii u:log A—]
e we] 82.0~90.2% OEE} Bl Fig. 4. Grading ratio by different circumnference
BRIRY Sul ) velocity on onion
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ks aselA HE uiep 2 !

°] EF4E 024m/sellME 875 _ %° | Ut rad
5~935%, 027m/solME 880~ & 90 | o
93.0%, 030m/slME 820~ £ oo @2
895% 3 ebgron, d@em 4 5 83,
M8 wel 820~805%] Hl# O =
0.24m/sec®} 027m/secd w A 75 8
BE=Z = ek, o 0.24 0.27 30 Manual
(th & & ' Circumférence velocit'v(m/sec)

TEE oot drtel B¢ Fig. 5. Grading ratio by different circumference

© g9 Y6l Aet o] 02 velocity on potato
4~0.27Tm/sl A A Eo] 820~ 100 ¢

R25%E A e A3 & 95 Unit : grade
ztolzb gk wetd ga#e o ¥ w0 ot
doh A4S HEsE Axdel § o @2,
Ae gudde) mEE ew 3w o
[S307 4= 75 CEN

70 *-
(3) M Xs 9 &8 Circumference velocity (m/sec) e
ARoiel dRAeE AWER 6 ding ratio by different circumferen
g ading ratio by different circumference

E4ESE Yl FFELRE velocity on orange
03m/s® 1A ¥ B FHEHEZ AP Ax) H3A BE ukel o] 027m/soll A %
S AEE 2098kg g - F= ol Ao vl 138 TEHoIQon, paE Az
2,105kgo 2 1™ w3 108 FEXQ] Ao Yelgdg, &5 29 7zie] AL

0.1%2 A Yoy 22 05% A5t ole Heto] 2 =AU

Table 3. Comparison of Circumference velocity for Grading Performance

Manual Circumference | ~~ Prototype o
Verity Performance velocity Performance Damage
~ (kg/hr) (m/sec) (kg/hr) ratio(%)
) o 1,940 -
Onion 160 027 2008 |01
i 0.30 2,210 02
- " 024 ] 145 | -
potato 205 3 ‘ OZ? - 2_195_ . 0.1
B 030 2,280 03
o 942 03
orange 120 0.27 L 1,090 05
0.30 1,216 0.6
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(4) ddad=
AZ7iel AdddEs H4olM HE uist 7L°1 ¥l B EYFEE 0.27Tm/soll Az
9 WolA g7t 30~123202 YElten Qe HLode 58~1622 YElWti, #AzE
L EUFEE 02Tnysoll A 7 S wlolAlgrt 57~15322 vEfwton Qe F9
ol 81~1822 UERY AlZR7|I7F A2 ddd Ao R e

Table 4. Comparison of Coefficient of Variance

oﬂ, ol

__ Grading
: Extra- . . Extra-
rge | 1age | Megum | Szl | s
L o _ o | size | y 7 size
Prototvpe | Averagetmm) | 111.0 942 | 820 61.7 -
Onion YPETevi%) 6.2 30 57 | 123 .
Manual Average(mm) 108.9 94.0 82.1 60.7 -
______ CV(%) 7.8 5.8 3.1 16.2 -
Average(mm) 1183 102.3 90.7 75.7 59.6
Prototype
CV(%) 15.3 5.7 8.2 11.1 9.8
Potato [ ——
Average(mm) 116.6 99.6 89.9 719 57.2
Manual
CV{%) 18.2 8.1 10.6 15.0 12.0

¥ Circumference velocity : 0.27m/s

L) H R e A Al o3 dudee sish dA
cRe] 9,1594¢, 15340 o] Ag=o] Jddn & 253129, 19,755 9
ulahe] zb7h 24%, 22960l WBAIIE A= RO ek

Egelo £9 olfHwA gl t74x 0]
e Ay
o A7l dagae gEzegeow F ool st dx2 FAHY, el See
} 2

QA ol sfm T e o5 BN AestuA Eerlolel rHo] Wi Yol
o) we} Av)EE Mlo] o]Folxm EHw WAL A Ar|olE o] &dte] x4}
e o} ok @M 4~5%58 4E% £ o 5898 AE)onh

th Zele] MA FHLEE 024~027Tm/secB A o] 2Abe} Fue] N AYURE 7+ §
.—;%%iff-_ 865~9450 W9l 2 oldel 820~895%H s Eakom SAEE 01%0ldE e
Aoz Uegou 7ZES AEAgUEst 2 3 453NN 82~85%2 Hol Ay ZezE
Ao ol e RoF Bkt
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