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SUMMARY

I. Subject

The development of an automatic sorting system for potato

I1. Purpose and importance of the research

Potato, together with tangerines, is one of the major agricultural products
Cheju, and the production account for more than 30 % of the domestic
production, Recently some kinds of sorting machine for potato are available, b
they are not extensively used because their performance is not satisfactory and
they are very expensive. Another drawback is that they are not based on the
weight but based on the volume of potato. The sorting process is, therefore
mainly done by hand, so that the development of sorting machine based on the
weight is indispensable,

The research is aimed at developing an automatic sorting system that is based
on the weight of the potato, We developed a load cell-based high speed sorting
system, The system will increase the quality of the resulting product, and redu
the cost of sorting and distribution, which result in increasing the income

farmers who cultivate potato,

I1I. Contents and scopes of the research

The research has been performed for the development of automatic sorting
system for potato between November 1999 and November 2001, The automatic
sorting process consists of dumping, cleaning, line-up, classification of we

discharging, and boxing the potato. Among the process, we were to develop the
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cleaning, line-up, weighting, and discharging system. The other process

can easily retrieved from another kind of sorting machine.

The entire contents and extents are:

1. Design of a cleaning (dust removal) system
. Development of dust removing method

. Design of a roller brush for removing dust

2. Design of a spreading and line-up system
. Design of a spreading device
. Design of a line-up device

. System optimization

3. Development of a weighting system
. Development of a load cell-based high speed weighting method
. Establishment of the weighting method

. Design of a weighting system

4, Development of a discharging system
. Development of a high-speed discharging method
. Design of a discharging system

. Design of a control system

[#21

Completion of the system and performance test
. Performance test and improvement

. Economic assessment by performance test

= vili =



IV. Results and suggestions for practical implementation

1. Results of the research

In this research, we developed load cell based automatic sorting system fo
potato, which is usually done by hand in the field, The system does not adopt an
additional mechanism for weighting the potato such as a cup conveyer. It uses
normal flat conveyers themselves so that the cost for maintenance and
establishment will be lower than other system. It can also increase the quality
the resulting product, and reduce the cost of sorting and distribution, which re
in increasing the income of farmers who cultivate potato, The performance of the

system has been tested using potato, from which we can conclude that:

1) An automatic sorting system based on load cell is developed,

2) A roller brush equipment is developed for removing dust of potato, and its

validation was conformed.

3) A spreading and line-up equipment by using a flat conveyer and three V
conveyers is developed, An optimal velocity distribution of each conveyer was
studied, and it turns out to be very useful to line-up the potato enough to use

the next step.

4) We developed a rotational discharging equipment driven by DC motor., This
equipment is desighed to rotate 90 degrees at a time, which is controlled by phot
interrupters, It can be applied directly for the discharging equipment of ano

systen,
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5) Through sets of experiments, the developed system was proved to be very
reliable, and its performance is good enough to use as a practical sorting syst

The performance of the system is summarized as:

Weight Repeatability Maximum Average sorting speed
error error sorting speed
11.8% 937 % 5/s 2.989/s

2. Suggestions for practical implementation

1) The succeeding research program is necessary for the commercialization of the

system, and a positive support is to be desirable for a model distribution,

2) To achieve a wide spread of the developed system, it is required to inform
that the grade of potato should be base on weight, To do this, a positive

supporting policy of the administration of agriculture is inevitable,

3) The development of special economic policy is necessary such as a financial
support for the manufacturer of the system, or an incentive to farmers who

purchase the system,
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270
A =AY =11 3} 8}
N4 PVA (Poly Vinyl Alcohol)
WX (g/arf) 0.082
A Hg A w (kg/cm?) 2.0
30% 93 2% (g/cm?) 7%
— I
FE(%) 90
¥ 2-8 A&y} Wyl uhe 54
- R B Wy #H sz Wy
(g) Wit | ¥F | o | "Wy | ¥ | o | #Hy | ¥F | &F
(V) 8z | (@) V) | 92 | (&) V) | #4 | (@)
100 17636 6840 | 127 | 0.302 | 0.020 | 109 | 0.356 | 0.031 97
200 o231.11 9941 | 186 | 0483 | 0.042 | 23.1 | 0678 | 0.071 | 22.2
300 282791237361 443 | 0663 | 0.091 | 495 | 1.006 | 0.148 | 464
400 3569.1 1186321 348 | 0849 | 0.067 | 368 | 1314 | 0.107 | 3356
V/100g | 535.2 0.182 0.319
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% 2-9 LA AY Ax (A FAlem, 2=A A 16cm)

0.9 m/s 1.2 m/s 15 m/s
BE (P | we | oA | A | B2 | o4 | 9% | 5e | oA
W 84| @ | W | A4 | @ | V) | 8% | @
100g| X | X | X |0466| 0024 | 921 | 0494 | 0023 | 87
200¢ | X | X | X |0718] 004 | 153 | 0.809 | 0.086 | 325
300g | X | X | X |1002] 0053 | 203 | 1.144 | 0.095 | 359
40g | X | X | X |1248| 0071 | 272 | 1.287 | 025 | 946
V/100g 0.261 0.264
¥ 2-10 A% A% A% (294 Follem, ZEA A¥:18m)
0.9m/s 1.2m/s 1.5m/s
BN gn [ wr | ox | 9 | Be | o4 | A | BE | oA
W8k | @ | v 89| @ | ) | 893 | @
100g | X | X | X [0513|0021 | 889 | 0545 | 0.047 | 163
200¢ | X | X | X |0769]0044 | 186 | 0.864 | 004 | 139
300g | X | X | X |1001]0136| 575 | 1184|0121 | 42
a0g | X | x| X |1222]0175| 74 {1409 | 0092 | 319
V/100g 0.236 0.288
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E 2-11 TEAF AY A3 (294 F7em, 224 A7:20cm)
0.9m/s 1.2m/s 1.5m/s
W | gE | oA | Ww | 5 | oA | Ww |52 | o4
V) | 9z | (g) V) | |4 | (@ | (V) | HEx | (@)
100g X X X 0325 { 0.032 | 149 | 0.385 | 0.022 | 856
200g X X X 0581 | 0.036 | 163 | 0682 | 0046 | 179
300g X X X 0.818 | 0.058 217 0952 | 0.055 | 214
400g X X X 097 | 0076 | 363 | 1.156 | 0.109 | 424
V/100g 0.215 0.257
E2-12 FHAF A A3 (&29F FA2m, 24 7 8):16cm)
0.9m/s 1.2m/s 1.5m/s
u e [wz | ex | 3¢ [ 52 [ oa | 97 | %7 | 2%
V) | 9hA | () V) Ax | (@ | (V) [ HA | (@)
100g X X X 0.342 0.02 8 0416 |0023 | 751
200g X X X 0614 | 0.064 | 256 | 0.807 {0109 356
300g | 0513 | 01121 44 0878 | 0.062 | 248 | 1.084 | 0.086 | 28.1
400g | 0.767 | 0.11 43 1.092 | 0132 | 528 | 1.336 1 01151 375
V/100g 0.25 0.306
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T 2-13 FHAR 28 A3 (28H FA2em, 224 A¥:18cm)

0.9m/s 1.2m/s 15m/s

5 Vgw [az[on | 9w |82 | e | 97 | 52 | o1

W e @ | o |82 | @ | o | 122 | @
100g | X | X | X |0302]0020| 115 | 0.35 | 0031 | 971
2000 | X | x | x |os5m6 0062|246 | 0678 | 0071 | 222
300e | X | x | x |o0801]0008| 389 | 1.005 | 0128 | 40.1
a00g | x | x | x 1058|0120 512 | 1314 | 0107 | 335
V/100g 0.252 0.319

1 2-14 ZHA% A% 43 (29K F7:2cm, =4 7] 2]:20cm)

0.9m/s 1.2m/s 1.5m/s
VEgu [ we | of | 97 | 5F | of | A | ®e | oF
V) | #|2 | (2) V) | 8x (2) V) | 912 | (@)
100g | X X X 0.276 | 0.032 | 129 | 0347 | 0.032 | 116
200g | X X X 0547 | 0.089 | 358 | 0.677 | 0.057 | 20.7
300g | X X X 082 | 0092 | 370 | 1015 | 0.071 | 258
400g X X X 1.021 | 0.105 42.3 1.172 1 0171 | 62.2
V/100g 0.248 0.275
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X 2-15 %A% 49 47

(WA FA:3cm, 224 A8:16cm)

0.9m/s 1.2m/s 1 15m/s
gu S | Be | 9 | A7 | %= | ox | BAF | w53 | o
(V) | 3 IZ | (@) Vy | 211 (g) (V) | 9z (g)
100g | X X X X X X 0356|0024 | 108
200g | X X X X X X | 0549 | 0066 | 297
300g | X X X X X X | 0753 | 0076 | 342
400g | X X X X X X 110230143 | 643
V/100g 0.222
¥ 2-16 FFAF 49 A% (294 F23cm, =4 71¥):18cm)
0.9m/s 1.2m/s 1.5m/s
AN
T g | BE | x| W | B¥FE | x| Hi | BE | A
(VY | x5 | () (Vy | €2 (@) (V) H A} (g)
100g | X X X X X X | 0351|0016 | 7.84
200 | X X X X X X | 05720033 | 16.2
300g | X X X X X X | 0703 | 0.104 | 51.0
400g | X X X X X X | 0963|0163 | 79.9
V/100g 0.204
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A (94

FA:3cm, 224 A 2]:20cm)

0.9m/s 1.2m/s 1.5m/s
Fgu g | BF | o | 93 | BE | QA | H | ®2E | A
V) | #A | (g) (V) A} (g) (V) | #9x (g)
100g | X X X X X X 10.350(0.012 | 6.64
200g | X X X X X X 0.568 | 0.043 { 23.8
300g X X X X X X 0.720 | 0.085{ 47.0
400¢g X X X X X X 0.892 1 0.176 | 97.4
V/100g 0.181
T 2-183% 2-19% olAbu #e Jz Ay dHolHERE WELSTY &%
FAd wWE 2z 7z Zrpd &8 EAS oAl A gk Ao, o AnE
BA Ry BE &£57 48 AyEao AR Fi 547 ETHE

ol EEHgle] ARE & X 2-20%

AT

E‘E ‘;‘5«,

A Fel % BA] B9E FA ]
o e eERe Ak 9hes® FAHe) AR el el 714
G703 mEAL UFAe]l A B 4 vk mE Fe) & pads

5] 3emol i Z Aol eFahEle] F¥o) AUr oA e 4
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o7 HAPT, AR o R FA lem olFE ZAe &4 2=l
FA FA, 3em o)Al E <A oy FHEAZ Adte] 2em HETL
74 Agreivha seE
¥ 2-229F ® 2-23% Rzl Age wE A5 et 40

A% #Zagud g wE 59d A4ge fle RoR wudn, gy
224 A7t 20cm o] A A& Ak diE A & Furh
olg]S A9s) HE wAsdon, 2o A l6em Q) ALE E A A
2 A7) 16cm7t W) 7tmR B&e] Lust & X7} Uv] wEe] ReAl
A e 18cm7t 718 AP Aoz AGsrh

1% % S7) 2cm, 2EA A 18cmQ) Aol MWEHE 12m/s¢ 15m/s
9 XEAol AA Holrt uA ol 12m/sel AS Fw @ Astel
0.252VEA 15m/sel 57 9 At 0319V} 27 wii&e A& =4 01VE
aelEd Ah 7BA AA 277 A0 EEMN 15m/sel A 3lgiy 2] W)
ol 15m/s £EE FYAYF 52 AA80t B2 Feohde dAHe
ZE 005V oladoy FAFAEAA LPste eHA FEAVIE A
0.08VAE ol BZE7] vl 0.IVHAEE At o4 #2 AA&
AR AEAow AW FIHAF EE MAAE E 2-240] et

rdlo
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WES S ufpE

D 2em, =

1 712} 16em)

0.9n/s 1.2m/s 1.5m/s
100g X 0.342 0416
200g X 0.614 0.807
300g 0513 0.878 1.084
400g 0.767 1.092 1.335

2-19 &5 5 2 984 (R=A 7! 18cm, £% ¢ 1.5m/s)
lem 2cm 3cm

100g 0.545 0.356 0.351
200¢g 0.864 0.678 0.572
300g 1.184 1.005 0.703
400g 1.409 1.314 0.963

2-20 £} 2 QAEA (A A 18m, % 1.5m/s)
= lem 2cm 3cm

100g 16.3 9.7 7.8
200z 13.9 22.2 16.2
300g 42.0 40.1 51.0
400¢g 319 335 79.9

I 9. 26.0 26.38 38.7
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¥ 2-21 9ER FAd wE oAEA (254 AF : 16cm, 5 1.5m/s)

T lem 2cm 3cm

100g 8.7 75 10.8

200g 325 356 297

300¢ 359 28.1 34.2

400g 94.6 375 64.3

3 1 2.2 42.9 27.18 34.7

% 2-22 22d Age] WwE eAEHCLESE 12m/s, &5 T 2cm)
16cm 18cm | 20cm X
100g 8.0 115 12.9 10.80
200g 25.6 24.6 35.8 28.67
300g 24.8 38.9 37.0 3357
400g 52.8 5h1.2 42.3 4877

R 27.80 31.55 32.00

¥ 2-23 2 A Ao WE eAEAMMEST 15m/s, &5 T2 2em)
16cm 18cm 20cm T
100g 7.51 9.71 11.6 9,61
200g 35.6 22.2 20.7 26.17
300g 28.1 40.1 25.8 31.33
400¢ 375 335 62.2 44,40

iy 27.18 26.38 30.07
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F2-24 TEHAE HE LA
Az A ey o gk
fFH 5 2cm
HE A% 1.5m/s
A Ay 18cm
100g : 0.356
7} 5+ threshold 200g : 0.678
A 8HV) 300g : 1.005
400g : 1.314
1lg9d AP V) 0.00319
noise level(V) 0.1
H a1 H(g) 31
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3ol e vhsh dol FYAPRA YWY 22 FHo)7] alfel
A 2EAld WF F ARES AN 14 Ade 28 2459 gol
SN BHE BAT ] Fued Galshel olFAe] T Felwol

ol g3lo} WEAIE FAE AASAC, oEH FY EFyl-olm AMYES X

i

2-259F Zow] g 2-46% 2-47€ A7 A AR olgw wFe FAL
nelF i gleh,
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S 2-45 QM2 AW W& (13 AA)

32725 F9F FE ol ALY

ote) (kgf/em?) g} o] 322 7 (in) A5 7 ]HV)

0-10 1/2 220
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2. 22 A A

17 BANN e FANE A5 A 29 2483 o] &olnol
= BE (1Y 2-49) o848 A2 AY MELANE AKAD. & 224
& BTN detse dAE 224 290 W Add: A Ao wel
BAA WFES 450 ol wpet A= 2% $H7 Aok o9 EH¥ gAE o
A ek ol AW Aulole] WES ure o)Lk su 2 Avjojo] W
E zadE $9% eje] 2EAs AzAdwe] ARl gly] W o
AN oyl mEAd FHol wASE o e o Anye] FAT
A9 28 RRH7F Hol AAMOE 48 BHI A5 olsh gol A
of Azd FAE Y 2-50 Yereh

2 AYOR FF WANE o §te]l o) ne SYEEE HAED
A3 AU 10Hz FANE AAHOE AEFE  F AT FH Iy e
zEAd 290l W Fuwolss) 4Ee] FRAolwol B FAU ) E
£ % AN )E T ARE PFom BB WEAE Aotk 17
U AA BAE 0§35 E RS ® AW AT dHY u FAY o

8 &dwolmel ol 335 AAHE By WA H E

7]

Jo
it

ox
o

o8 AR/t YHE F 1 0 A WE PP 1wl A2 o s
Aojgrel HEole A Jekahe Ao FUE 4 FHo] AL FA
Hol LAHYLE obgd Felmol=o] BA FEE Aolsy] oyut A
H9o E vhE Avjolo) WE R 2l k2 4o} HA K olehe
EAGl =EHQG A R FPORE A WA REAL E39
AATE 13 BANA e A% o] g wel Auele] MEd 3 F

UG E(FEAY Mgzt o= AR SR EdelA tal 2=

ZFYo] Az WFE oW A H& F ke Mol
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3. Al Egx AA 3AAA)
22k AAGNA GEhd WlE SE FAE A2 iR ol WE 2

2EA NS UAR £ AEF 19 2519 o) 33 AAF AU 2x
AL B A 29 2-529 22 3AF hstelme] Foz wolxn
2EA &9 welk el d weko] Aolgn), At B W] wh)
# Ee 2 dEete], of IHdY stol=g 13 FA 900 A §EE
Aojett, A% Aele a7 2-537 o] o) 90° 4wz F& whE
SRR JIHYPES HAste] XE AHYE Amr) st 9d1e Wi
BHolaE Ae WA oz oFoxlrl

REE Erie]l REE DCREE Al&siglon Zlolnli SanyoAl
STK 68555 o)&stact. e FH) rpme 200/min olw AL{% =glo]y
= dgFakeaas 94 rpm 2] sbEshal EE AR Al Bejela v o)
Atk ¥ 2-260) EE &} =ohol] ALgE, Oy 2-540 Zhzhe] AbRlg ey
Ak HAE W stelme ZE =AY AT AFIHNA EAL A e
HEow 907 4 A ] F m OE slolm Fo] mEA ool 91X
al7) wWio] urek v Ao A BAgE wx 900 v Wl 3 A e
ook webd 23k AN AR Aol de] A ks stol= &
of ehztel F AW Huz 22 AAA veld 3l BF Jdagtae F
B3ty wAE 2AsR ek

=g A7 dFste 5w $4FEA(A9X)E REse] 248 93
N7 el Aabel FAE 8 A A fdd ® o8 Ade 24 A
Agke el 13 WlE F Auojo] MES AXA g FulE H2& Fxn
¥ 2x BAY ¢l Flol=R da)sle] 24 WE )6 ol ErhA H wi §-
2 o EEy] el FF FRel uwlE ojie] Auolol MEY 2rale] Ug

7b e
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24 25 Ay 2 FAY wE7] Ao 80cld welaR ZEAATL
@sim 19 2-559F 2-560) Alojrlx¥ TN F2ol RFEE UEUIAH.
HA ged AsE SHOARAAN Fidol BAH wojamE 2 A M
JY gl 2o YNNI FFE 29 2-449] threshold 41E QU A E9
o8 AAEW vlolAR LR AME o|wlRE 30ms Fo FFHA vlolHE
glo) Btk mlolanE I M E o] FRERE 7} HE e FA& AR o
S 3 WA RERE FEA7EY 927X 7F ¢ sampling time©] ] 200ms
2 AR ok e 19 AX 9@ 2y 2 39 243 AxE BF AdFY

1

o A&

o

E FRA At ©oF 1d WEAgAd REE LE QIEHYHE
b QEEY QEYE #9182 Bol/t Y 1& AAANN T Tl wE x
B 2 & RE 3 A% WS stdsial v 224 QlEe v o] 3
A Fol thAl RE 24 394 QEHEY AW JAEHE FEoR g7}
Mg REE AAAZLE A $£EE sampling time®] 200msolE 2 FHd %
2 5709 AAE ARG = QA AAE vk 27 2-572 SAE wEA
Ag YEdlE Aot
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photo interrupter 1

level .
foad cell 80c196 — photo interrupter 2

dector

photo interrupter 3

SR

Motor 1 Motor 2 Motor 3
driver driver driver
Mi M2 M3

a9 2-55 Ao A

H1
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No

get load cell data

-

make opertation
sequence

0

Motor 1 ON

Yes

Sl

2% 2-56 flow chart

-
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interrupt routin 1

P.I#10ON

Y

stop motor 1

Y

maotor 2 or motor 3
ON

PI#2o0r3 ON

Y

Stop motor 2 or 3




¥ 2-5
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N3z MHI| dsdEit

A1d AA7) AeAE
1LoAzR A R A

A2 A 7 %d Adrlel 2 Rol o AAFS AFera 25ete] A
NaEe pAsAT. 19 3-13) 3-2% Zhzh Alzgle] AdEe) Al Al
ge] A4S ven AA Alzee] AgS B 3-10) vehigith 3 AF
Ho| THEE e £uE B olfite viAvd &l 15m/s ofvl &
=A3 WE Zyel Agk 18m, 2#3 gF3e FAE 2emelth H A
7h gy 2od 23 A9ge ¥ 3-29 2ok ol o Ho sy vis}
2o Ayow A ofs AR ghelvh

o] Ala®le A 100g °138F, 100-200g, 200-300g, ¥ 3L 300g °1d=l 4
EF 287 sbssA A ddh oA AFAL] S 400g ©ldol

28 xAs 300g °1F
o tA gy AEEe A 400g oFE mE EFY F vk =3 dad
wel 719 2-52¢ @ HAY sfelm AXE sl FUHEoEA 4

58 WA 48 2702 4 Ak &, 587 Adel Wad AE # wE

o8 %A @] WEen "ad wel FFEAY

g2 EAa el MEFAE s o F7b s A
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¥ 3-2 TR V¢ 2ud &9 (S x 264)

T %) Z1EARV)
100 0.356
200 0.678
300 1.005
400 1.314

A 8t/100g 0.319
& dd 0.1
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2. AENY

ol g3 ol MM ol sl 1R 3-33 P& FYHEE iz AFA
B #AF o 360kge o83t 2o HEe AFs)
F 29 3-301A 3-7¢] vl Adaye B o 4w Riolem
100g ©18}, 100-200g, 200-300g, =L&]3L 300g °}49 49 HFE stz A
300g ©lZgel wlslA 300-400g, Le]iL 400g o) o® EHEYd. ® 3-3&

Aol NF 2Xg tehav, d9E nBs) 1Y, FHo] H24E 4

Aol ey 4u F4EF 94/ AAL AANeR 237} 20% olahUE
% & e

aefy ol g Wy W B Ads e ol dAF FrhE ol 5F
she AdME HEaA 28 7 Y dE el 300g AF

o] ZAIF vl A9 200-300g3 300-400g L2 ol BFE AL 300g
Aol H3xg vheel g o Addve] 43d ox7t WA Ao
o kel ikl 280g A9 ASE 2e AEe e ArdAds

QA7k 23] Aola Felvh Ao Rxuwt ozl 3ol 7 ol E vl

FoRigelA Ay dekd = oQdv)h F, 300g9) 71E ghe] AARTE ok v
A A4 B9l 300gelste] eAge 8] Aold Ro): 300g oA
Fol Mg o= @48 wobd 4 v

ojsh B FAML FAY] Aete] RRHE 2 i gA FolA o

of B glom EEW Y Ax Fes X 4 Ak oze B AW

719] el FEEE dekiva Alsgch w3 Faol 29 v v

b 715 gkol AA FEel el AA WeluA vk Ae owdda A
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FEFY Q%S U YA Qoluy] Y9 4 SFdw awe 7
Ao sl oA Adsde Wel AWy A¥e FAsac APPae 2
S3d Aol e 242 mz A st A SFAA Wold el

2

et eats AEsRen i 3-5% ojwe 2LAEAS e 43 A
THol AL AAAFE a7t FAgon TR0l F4E AAFLE AFYL B
Atk ol AL Fo) A2 #AAE AHAN A A w7 Fe Bl oy}
Fagol lad FEAY & AAUYFE A A W) F AL e A
o] Wolx 7] ujFo 2 Algdr), ey HAAHo 2 927t 10% o =mA A
Hrle] J%e FEsdn dud,
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700
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a9 3-6 200~300g

S

300~400g 2.

3-7

VA~
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1% 3-8 400g oo WHE 1A

AR | 100g ©l8k | 100-200g | 200-300g | 300-400g | 400g ©14
1 A 708 921 309 147 75
o ) 104 33 27 14 X
S X 39 16 9 14
S 2H(%) 14.6 78 13.9 15.6 18.6
L%-f?.?}(%) 11.8




At

¥ 3-4 7t T LAEEEA

@ % |100g °lst| 100-200g | 200-300g | 300-400g | 400g°] %
9 W | B 69.52 1455 2489 3532 435.1
1t () 110.2 214.4 311.3 417.2 X
3}
EEAR | 116 13.2 12.4 38 X
BE@ | x 905 | 1940 | 286 | 3873
e
EEHA X 8.2 9.3 10.2 12,7

R &g T 7 e A & A (%)
100g o}st 682 46 6.8
100-200g 893 91 101
200-300g 309 35 9.7
300-400g 145 19 131
400g o] A (B! 11 14.6

7 2154 202 9.37
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X 3-6 FAH 2 Ad wER £2E vehdvh AV 2=A
2530 532 AAsed 288E A 30ms ostel® 1tk W&t
AL AR ALHE A A 200 ms olskoirh wE 1T RES HA
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# 36 A wMEH 5
gAY | 9ean | 1esa | ensag | 0 &
) Aar | o Mydn
30ms ©}&} | 170mse] 3} | 70mso) 3} |200ms ©) 5} 5/sec 2.989/sec
X377 #HA Adre Als
J 5 4% e
Zd Q%) 11.80
AR L2(%) 9,37
H A& (/2) 5 1eel 71
[e} =
AA R YA & (%) 357 154 712
(o] 100%9) 7 -9)
WadW&Es (/%) 2.989 189 715
7 ot © ?:—{-2-.\:}1 :
A 485 (hox/h) 86 e T - 160
1box : 20kg
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A28 AAY 4

1. A4 4
B oApes B3l sdd AAE ¢d s2AF(lha)ddl F3te] @A

FAA vag A9 w4 AP gve B 3-8 A} o] mjaea Ay
21 Y 2 g3R, A £ A AeITd R 2AAAFE gele] F1y
Qe el tholth, I A3} ha® 2LHEL 9975H Yoz A Fe o
69.3% 24 < 30.7%<) BlE R @& Jepdgich m=d A AxE &
B 58 SoM A% £3E AT A Ul BAE & AER o FA
A 7HEY F Qe A= FAY Fart AR, ol mE vE d 823
T ha¥ 4A8n[&2 5133-AogA AU o 356%EA oF 64.4%°] H]
£ 47 235 YA

AFE AeE AAAW) 282 FeHE o|FANng REQ ¥ T
FEEE AAFHRAS w d7F SFEAIEE 80047 o)l & & glom o
A9 wE4d EHE oS A F vk w3 2 Adrs e duk 9
WMER o]Folzx VE WEY ARolna uFEo] g AWrd vl AdF
02 vol Axl A7k mAME FHARRG Y ¥ $E0l D Ao AL
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