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HZ ofdUiAd 7159 W3 9 nFAH s7he] =®HIet =
AATFS A 89 50~55%THS zAE S AEE wd
A g Qe A2 A HA FAE 7=

- AujE A (0D 70,736 — (C 06) 53,097 — (* 10) 44,584 — ( “15) 34,512 — ( “17) 28,377ha
- A4k (0D 180 — (C 06) 117 — (C 10) 95 — (‘15 98 — ( “17) 56HE

M ha HE
80 200
60 150
XH b 2 X
40 100
20 50
0 0
‘00 '01 '02 ‘03 ‘04 ‘05 ‘06 ‘07 ‘08 ‘09 ‘10 11 ‘12 ‘13 ‘14 ‘15 ‘16
2 23
a9 2 T 2F AL 5F
U 8+ 2010d ol % LA 3]

2. a5 FFFHAME - 8E~d 7€) (49 - H=E %)

A= 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016
TET 241 200 185 180 183 182 188 171 172 169
Aol d 3 1 1 1 3 1 2 8 6 13
A Ak 160 124 117 95 77 104 118 85 98 85
TAF 88 86 80 101 119 97 96 106 106 110
TEF 9 10 12 14 16 18 20 22 24 28
712 31 1 1 1 3 1 2 8 6 13 11
g E 66.7 61.9 63.5 53.1 42.3 57.3 62.5 49.8 56.8 50.3
20004t AnE AA=wAES 600gT 60009 FEolA S wrEsgou), 201194
Ao I AnE Asere] FUEEA 2 Zow

ST AF FoE FYALRE MBSt FuUst
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agol 7
o) 2054 RSL AT o] UHE Al WEHo| AL
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v 2017 A4

Sl fa00g
16,000

14,000
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8,000
5,000
4,000

2,000

27
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KAA7NA 2 HE7A O A A 2=7HA 42201010002

o
09 3. AxF EoihE o179 FFEA

F 3 AAF A Ak

AA7FA S HA7EE  (5,2309/6008)
=0 =ulak Aol FrhskR7

Giro] AR A9

e st A=)

A= A v 7 A (ha) Az Aol et Bl &%) | AMHE) | 10aT FFHke)
2001 70,736 19.3 180,120 255
2002 72,104 21.6 192,753 267
2003 57,502 17.5 132,010 230
2004 61,894 19.6 154,962 250
2005 61,299 20.6 161,380 263
2006 53,097 18.2 116,915 220
2007 54,876 19.8 160,398 292
2008 48,825 17.7 123,508 259
2009 44,817 17.0 117,324 262
2010 44,584 18.2 95,391 214
2011 42,574 16.3 77,109 181
2012 45,459 18.0 104,145 229
2013 45,360 18.0 117,816 260
2014 36,120 14.6 85,068 236
2015 34,514 15.3 97,697 283
2016 32,181 14.8 85,459 266

" AR = AnF ANEE B AR5 AZATAER, BAL AR



F 4 FAF Sl AR
A= A v = A (ha) A A tet Bl | ANHE) | 10ad FFHkg)
2001 5,517 1.54 231,630 4,198
2002 4,620 1.38 188,403 4,078
2003 5,334 1.68 218,088 1,089
2004 6,485 2.05 255,319 3,937
2005 5,213 1.75 220,161 4,223
2006 9,606 1.92 236,052 4,211
2007 5,966 1.99 253,738 4,253
2008 6,060 2.18 262,254 4,328
2009 5,704 2.20 233,112 4,087
2010 5,392 2.20 215,071 3,989
2011 4,814 1.80 185,147 3,846
2012 4,995 1.98 197,869 3,961
2013 4,851 1.92 181,069 3,733
2014 4,619 1.87 185,915 4,025
2015 4,878 2.17 175,574 3,599
2016 4,455 2.05 169,199 3,798
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d= 1991 | 1995 | 2000 | 2005 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016

EEEEYJAIRE | 236.1 | 213.7 | 195.7 | 191.3 | 167.6 | 159.4 | 162.5 | 154.6 | 160.7 | 164.2 | 156.4
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- LFFIAYG B AW 20117 — 2017Q07 &), AAF MAE 2% &

- A AT Az A AzduR A a3 dYPuF) 5%z ARG Az

DE5E7 Aol AEHY ANDFFFOR GA) ks Fw WA FAow nF
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- s @ B nRAN AR A %o F 48 JAS 48 @A

- FEAAE A ZARAARD ¢ vks - Y (10€E- 6¥)— 15(6€ -10¥)

¥ aLg, eid, Tk A, o4 5 U R 2 F4% F4bA A8 19ha
¥ wh=(15), FFA3ZN) F4HA A A 33,450 ha 5 30% 2 -84 10,035ha
ZIAGE AT A a5 A A% SUHE 0 1WA E

o AA ANEEG : AA HAY A S
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2012'd 7152 A AA 13 AAFS oF 31,172  EolH, 11 F F3 13 AAEHS 16,024FH
o2 AA 1992 AlA HA sk o 51% 5 AL A=

1) %0H], 0%, 0%, 20w, £07], H0, 204, HO+. 2006. AANFHE 13 55 L 535 AV AS A+ Sa5U71A8E 2006
a7 sheols] =87 112):184-189,
2) #0. 2006. 15 7| A5E A28 A Adielal upAbeke] =
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Fresh pepper
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AaF A
Ay ke A Ak
Axy | AHIEA | AEjE A (1000 A A b | A EA | A elAE A (1000 A A L
(Ha) v (%) ] (%) (Ha) o B1(%) i v](%)

tonnes) tonnes)
2001 37,289 1.88 215.0 8.35 533,088 32.53 9,883.6 46.30
2002 35,500 1.80 220.0 9.04 573,000 33.59 10,534.9 46.97
2003 36,000 1.89 230.0 8.19 602,593 34.78 11,528.7 47.59
2004 41,124 2.23 235.0 8.40 607,800 36.61 12,031.0 48.83
2005 36,500 2.03 240.0 8.56 612,757 36.32 12,530.2 49.60
2006 38,000 2.03 245.0 8.39 632,634 36.72 13,030.2 48.98
2007 40,000 2.05 250.0 8.22 652,510 37.86 14,026.3 51.36
2008 41,000 2.14 252.0 8.07 652,296 36.75 14,274.2 51.06
2009 42,000 2.06 260.0 8.57 662,289 36.51 14,520.3 50.56
2010 43,000 2.18 265.0 8.68 682,330 37.34 15,001.5 51.32
2011 42,773 2.16 282.3 8.70 707,086 37.90 15,541.6 51.70
2012 43,000 2.16 290.0 8.65 709,150 37.04 16,023.5 51.40
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2005 mEe] 1F AEAe 363haol] 894Htono] AarElol A MA A EAL] 1%,
AR 33%F AASE, F7Y Q@] thFRolw, JAE o] §F Fo] o FeiA:
ot A D A4 AL TR fFET 43

nEe] 1E Au) FBES URE 1RFolw BuE Fuyh wob $ever EEIE da
Zpol7b glom, o] AWFH E9 AiF FEH S o] ofys AEIFFER 7hEsty
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S7VetH A 7HAZR A ] AstE o] Aol
AA Ao 80% 1S sl 93}

.5, chilli and peppers, green imports

ety (1000 tares]
§ £ 8 38 ¢ %

o] &2 mF Aglel AAY AHst BEAMES MAEI] 918 mFel i NMSU Chile Pepper
Task Force ® FTAOE 1990 o|& 13 7|AF FF S48 2 15 F7/4 Wi
FR5e] 1Fag e AAY LS Rty Y =y

ZYel e 1F 28 FAZ st AF
Aol Z1AE el F Aof ajle]l Hi AR, m=e mFEAM S dA F

A= FE = 71AS FEd AV /=
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1Fo & JAFE Y= ol APAAL Yol A3 wyEojof st o} Auj
A A g Z1AIS weto]l HAE JA & Iu D FT= IFAM] AR
o] A o] TFESIT FHE YA ol 3 A] ofHE.
aFEA 7ASFE YA E FE) A wE o)Ay 2 YA Fag
F 7. A9E nFEAu] A
TE e FE 0| 27X F7L A 2] 27
< o] = TS Ty T = T
=7k HEA S (cm) (cm) (cm) (cm)
St | AEYGY, oA 30 " 60 55770 10 15 |100 150 x 23 1
232 | 2= 30 70 15 40 x 25 2
u] = FH A= 30 70 10 100 X 1
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400~580 |
EFDIO] 5-12{@540)

29 10 3% o27] %@ oA X5
ik AA £3Y 1% FF 9 A& A

IAFE IO B8 £719 stiolA ARE o]EstAA £HolE stal £Ho| sk ARt
Aujzp 2 A ol AF27oA E774A] 4763 e 1 o] I ZAA
oF &H(Yoon et al., 19923)

B0 Eo] IAEYAR S o83 F1 %5 S4 7|lso] A&3siHo dAA AldFd 1F
A AT ARy FF3 57 1370 BE 47532 B 7%
TEY 174A F A2, 75 @B8AIzH E AjuldE] (45ATH9

to
-
ol
k)
S
oft

3= xﬂuﬂ 7VA LS 46%%E A=AA 99%, WA 88%, HILIE 45%0] ALFHOo R
718 7HAE 15 ZAH9 B4 £ JAS ) HA B

1F SR JASE fdAE 47539 FAAIAFE 17232 FoWA FEHEFE Al
Hoiz|A] %= T Y IS ALEF o] FQsh] wied 20019 =HAdEL e
(BA Lo AT )M AFEY 153 F5 Y 2115, ‘AY 2135 . ‘AY 21457, ‘AY
216> &5 spa3k

- 424 ;180 T 220kg/10a (Y Bk 3 FF9] 70~ 80% =

¥ YA FFE - (718) 40~50%6~83] +3) — (YA F) 80~90%(1~23])

-7 S 2004 A8 Y 2115 oF ‘A3 2133 B AT 5 F4kdA 67/ Al
1217) &7tell A AZAul AA]

a9 11 A9 211s a9 12, 49 213%

3) Yoon, O.Y., PaO, O.H., Lee, O.H. 1992. Breeding strategy for labor-saving in cultivation and harvest, and diversification of quality
in hot pepper, Capsicum annuum L. J. Kor. Capsicum. Res. Coop. 1:24-40.



AdAFE 1F AY 21157 S5 1HFT FFoE FIHIF
Axste] dA e A B EAo| g
A% F4 djiZed 7t g W3S veska
A&EE 1F F7HMEE A g o]k
Ay FF A O eTE=
FS/MEe] g =¥

71ESY g3y 13 F£E7)7) ofd =¥

A 40ETE wiEARE QRo] A olYr], Fukel, EUE, nFEFHAUY & A&
Fasiste] HFStR H7]49 A} ol Tolgont 1R A foke] AAS AFE

Aol 28 ol AHBI Wl RAG

- B AR ZIAIE R AE o oYyl FHkRl, EdE, vSS AR Ha

- W, 139 wEAHAZH10a): 19819 - ¥ 93, 13 249 — 20124 - ¥ 14, 13 163
- W 3H201271%): ¥ 85%, I3 33%

3 8 W, A AYE Hla(esHFYAZ10a)
1981 2012 A= 5}

H 93 14 85%

I 249 163 33%

3 F AR BN ES TRD AG ATE ASHA QS
- ANASH F ARANN DFNFNNEE S Pl T

- W43 £3F o 3 LS

- A Y g FIF o AN RFEAE D nFEUE L

29 vla: 9uk 100, 15% — 71 A58 160, 30%



39 uFo F3E JA 24 Y

) Days Variety
Tensile after Wangdaebak Saengryeok 213 Saengryeok 211
[Un-'f T i e . - - Y -
direction Ltgml'l% /s) | Tensile speed(mn/s) | Tensile speed(sn/s)

shdn 5 | 10 5 10
0 3Ll | 322 24.7 %5
0 61 | (a0 {58) 53)
1 286 | 293 26 236
(6.0) (4.6) (3.4) (3.9)
%6 219 | 29 218
2 £ {45) a8 {28) 50
3 247 261 | 195 209
@n | 33 (4.3) {5.0)
1 252 58 179 18.3
(2.2) (3.79) (2.5) (3.6
o 336 349 217 22
(10.2) (11.4) (2.1) (3.00
1 34 333 18.3 20.1
(3.6) (4.7) (42) | (38)
4 8.7 29.8 17.0 18.7

180 2 83 ) | @D (36)
3 26.6 28.1 | 156 16.6
: {42) @y | @8 | @33
] %65 279 | 152 16.1
33 @3y | abn (3R)

> & = o = v o] © o ) = = o = 57
20039 XA 9 AAFATELE LA €Y aF9FH7 € gHRUE FENE

(ZO®l, 20064)

drum caver

hge inlet

eding N pepper plant
s » @ input stand

~hitch

fan

Ruide -~ conveyer

fruit outlet

tailing outlet

FEU RFE 1254 Wol Youl FFAC E71E WAst YARE o] F
Y3no] Sole 13 AL FH BAK G o3 GAH HZ YHRE HHY
AARE B el 27), 9 5 o|BAe A% ABAY 2FO o $HBA
FoA AT uhgel olsl spae IMTel, F71NATE 2w, Qe wow uWE
2ATE MEY 2714 FF AN FYTE FYstel A

1o viedE A4 T ZAddes AY 2115 & 82.7% 2135+ 74.6%, SUiHt2 73.0%
I5E A F EQE RHY 9|2 o) Eokd 5 242 F7h mFUAYe] FYHE
Agogel BHoE A% BAHOE FEBHA 2

A gnrls Agy Brhele] 9RRel fAR P29

4) Z0d, 208, 20%, 1

F3 9 SRE AWAS A FaEU71AS] 2006

s

@]
P

b 2071, HO, 4104, HOT. 2006. YAFEY L

St Sh=td] = 11(2):184-189.



a9 15 aF 45 g g4 A

% 10, 1% 23r)e] AuAPAE B4 Az (29] - %)
- >3 &=m/s)
oo 0.057 0.033
PEIIES 95.1 94.2
A 2135 95.0 95.1
duk FF 96.1 92.5
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The ANOVA Procedurs
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Model a 39T TBOOOOD 1325833333 15.05 | a.o0m2
Error -] To sBsaaaT B8.8083333

Corrected Total 485 22888487

R—Bguare CoaflVar Root MBE Wwnsile Mean
3823570 ToEEETS 2 RETEES &8T.13333

Bource DF Anova 88 Mesan Bguars F Value Pr > F
elace 3 MWT. TR0 132 5963333 TEQS QoDz
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oW, % 15719 47 FBol B4 Zolt 6570, A% Folr 6670 Th=sp AAHIYL.
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322 A5 AHEAe HAde 24 54 A

Plant Fruit
Length of Width of Length of Diameter Max. | Amount
. pepper  pepper  pepper of pepper Length . Weight
Variety Diameter (ea/
plant plant stem stem (mm) () g lan®)
(mm) (mm) (mm) (mm) mm pian
Average 1120 770 290 21 104.3 19.8 12.7 33.8
Standard
o 51.68 37.62 16.58 3.14 13.97 2.54 3.48 8.71
deviation

A7) QA el A TF AEE 9 24" uF34 10,060 FHIEHH o

%719 A 8& 250mm, 350mm, 450mm .8 Z7] Aol FTRS o] z+7t 190g

7tE2gye] 3ALEEE 50rpme 71Fo2 15rpmztA<Ql 35, 50 65rpm F M| FEOE

AAsrH L, AE7e] AAS 15° 2 1o, Aol MaE= AZHE 33.25%E A4

st 7} 7t gEly 9 &= vt 3 -

[N 74 e FIEE B 3" 1Fe} ol5dd 79 FAE FAS
B3}

[e] S [e)
AT AEEI o]l 5 EYUES Y

o
M
o)
ok

BEoE Mg

Arrangement  Slope angle Separated Average , , Average
o ] Foreign material ]
of of rpm  efficiency of Ratio . , Ratio
mixing ratio (%)
card type  card cleaner pepper (%) (%) (%)
91.43 23.64
35 91.43 91.93 20.91 18.18
92.93 10.00
Straight 95.74 20.09
type 15 ° 50 94.97 95.40 20.00 18.82
95.50 16.36
96.37 17.27
65 94.62 95.78 18.18 22.12
96.32 30.91




EDEM (EDEM Ver 2.7, DEM solutions) ¥4-2 DEM (Discrete Element Method) 7] & ©] &3k

A2 As A& A FE2A, A FYZFS - AY WS A g YA A S

7H58le AR A #AHAH AE N, z2A~ U 9 HHIEES 9 ue D Az
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EDEMo A 283 MAE7|E B4 &, 34 A AdE=s 1539 &
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3 24. EDEM &41& 913 153 9 =7]¢] 77] 2A
Sample Length (mm)  Diameter (mm) Wight (g)
Pepper_l 118.3 22.4 16.2
Pepper_m 104.3 19.8 12.7
Pepper_s 90.4 17.3 9.3
Stem_l 450 7 28
Stem_m 350 6 12
Stem_s 250 5 5
o gl Al AR A A A3 v
LAANFAH AEEL 7=y A& SUHEss SUteke AES BRI
15 AEES 65rpmoll A 95.78% % UElRT. UAAT A A3 eAAF I o]

o
Mg 35rpmelAl 65rpm7hA] rpmel F bR A Eol
e X

Zrbse A%e RYn
A8 E-LS 65rpmol| Al 96.79% 2 YEFSETE
£ 99 |
E o7 46,3 A
B 95.78
g oss | 954
;‘E_, - =t Test
= 83 =l Simulati
T 91.93 e
£ g1 |
=
&
a5
35rpm S0Ompm B5rpm
Rotational speed [rpm)
a9 82 8% ANEH JA AssAe AEE ¥l
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% 20
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-2 ——Test
L 15 1732
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e 14 |
i
51
10
35mm S0rpm B5rmpm
Rotational speed (rpm)
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3. nFFEY) BE 49 9 24
7} AFA A
71 AT FA Z1AS Ak A FAS Fastd 23 A, 3 A, 55 =9I,
25 % E 29 s
wle s
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. [ £ __51!__1
ET N
19 84. ZE AA
£ 25. 71Al 5 ZARAA
A7) #217]e] 5 = 55 ol 2 =
(mm) (mm) (mm) (mm) (mm)
1200 350 450 300 750
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- 52 . 1aF Proto 7|t ¥= A5 HZE
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- 27 - deY 2 244 25mm, YA 3ld &= 700rpm, FE S5 0.1 m/s

2
D,.. () = 5 =X 100(% )

P
D,.,(%) = 5>X100(%)

= D ;. T =ZFEF(Cross harvest efficiency){%)

=] D, ., - OZEE(Unharvested remaining cn plants)(%)
D_ . {E?.'; ] = dov Xlﬂﬂ{'ﬁ; ] D¢ - 252339 2= Mechanicsl damage)(%)

P@ G’J, EjAl 24 = {Ground fall losses)(%)

Nt 21723 9= T &3440] #]&{Net marketabls portion)(%)
_ Tan P 2 22 e 2e)

Gpl%)= 5= X100(%) P, - 29T WA 15 FU9 S3es)

i P m=p5] Jolls na mc] AtHe

P, —F Pyop - EAD 15 FHde] 28Hea)
Ny (%) = %X 100(%) P, - To] TojT D& THds] £%Hea)
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. [AYE=2d s | AAHE | 28R e | NgdE | £4F | £4F
e (m/s) (%) %) %) (%) ®% | )
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Stem Root. Root

E2Al S width(mm) Fresh weight(g) Dry weight(g)
Zeus 16.6 a* 24.9 a 50 a
Ppurinara 17.1 a 253 a 54 a
Razomin 17.0 a 20.5 a 5.3 a
control 17.2 a 25.1 a 51 a
z= Stem Root. Root

Al S width(mm) Fresh weight(g) Dry weight(g)
Zeus 16.2 a 28.3 a 59 a
Ppurinara 15.4 a 18.1 b 3.7Db
Razomin 145 a 204 b 45 Db
control 15.3 a 215 Db 46 b

z; Duncan’ s multiple range test p<0.05

B EZAE A * 20¢€ A= F 43)(11/2, 11/20, 12/10, 12/28) #F A 23t =. 43
7 F 271AAL HAYGolAe A JJrﬂ N om ARHAEA It FolZQl Aol E
Hol A2 A7 By ATl M =%
331 A A wE e 54 Ay A P3G, shARHAE)
7 Total root  Total surface ~Average Total roof Tensile
Length(cm) Area(cm?) Diameter(mm)  Volume(cm®) force(kg.f)
Zeus 1816.8 a* 380.8 b 0.7 b 6.4 b 25.8 a
Ppurinara 1759.5 a 445.7 ab 0.8 a 9.1 a 264 a
Razomin 2075.8 a 455.8 ab 0.7 ab 8.0 ab 22.5 a
Control 2262.4 a 509.5 a 0.7 ab 9.2 a 19.2 a
a7 Total root  Total surface ~Average Total roof Tensile
Length(cm) Area(cm?) Diameter(mm)  Volume(cm®) force(kg.f)
Zeus 1816.8 a* 380.8 b 0.7 b 6.4 b 17.5 a
Ppurinara 1759.5 a 445.7 ab 0.8 a 91 a 17.0 a
Razomin 2075.8 a 455.8 ab 0.7 ab 8.0 ab 16.0 a
Control 2262.4 a 509.5 a 0.7 ab 9.2 a 18.9 a
z; Duncan’ s multiple range test p<0.05
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A 3Fsk A 1Fe] FARY A g 2ol A 2Fg 4 1Fe FULE
FA7E 1 FFWEE FArt BAITE AL A T & AU
SAS A&
The ANOVA Procedurs
Dependent Viariable: v
Source OF  Sum ol Squares  Mean Square | F Yalee | Pr > F
Model { q OF Z700s00 24 55T T840 | <£.00m
Error 5 o553 03153360
Corrected Total 23 108 2283353
R=-Sguara Coetl Yar Foot MSE | tv Mean
0847873 S0EREES| 05897Rd 101380
Source | DF  Anowa 55 Mean Square  F Value Pr > F
W 1 9iEEsy 9 BT 2905 <000
war 3 BReEEI ATzETm Sdes 00l
a9 172, A 159k A a9 SAEN A3
A aFe] TAREA Ade o33 2o AdE ARHAE, w&8) WAl fFoxt= §la,
W, F0E, 23435 AE FRL BYBOE AL A T 5 Ak

SAS AA8
The ANOYA Procedure
Dependant VYarlable: TVpepper

SAS M2
The: AMOVA Procedure

Duncan’s Mulliple Aange Test tor TVpepper

Mota: This tast contrals the Type | comparsonwiss eror rate, not the experimentwss amor rate,

Alphia oos
Source OF Sum of Squares Mean Square F Value | Pr > F Error Dagrass of Frasdom B
Modal 3 SESIBIET 132170086 ESER| <O00) e e
E"ﬂr E EH'IEIIII nm Null-ILIEI of Means 2 a 4
Critical Range 1.9 1.062 1.085
Corrgcted Total 11 59 955R01 67
Means with the same letter
are nol significantly difterent.
A-Square CoeHl Var Aot MSE TVpepper Moan :”"“" Sreiig ::zl; '; :“““'““'
D9Esss | 4BETE S48 11,7417 A
A 134267 3 1
Source DF  Anova 55 Mean Square F Value Pr>F 5 el slE
mothod 3 SPERIGIEY.  MAVEER  ERER | LOOOI
C BIIDD 3 4
23 173, 4 2%e] BARA A
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A 138 SARY Ads a3 2o gi#E ARHAHE, miEshHd AT (A F) HelA
FOAE Yo, UBE, FAHET 29FE D) Aole] Fo 7 WAL,
SAS A-~E SAS Al ~E
- The ANOVA Procedurs
The M"D'\"ﬁ Ffl:lﬂedl,ll'a Duncan's Mulliple Range Test for TVpepper
Dependent Yariable: TVpeppar Note: This fest conirole the Type | comparizonvies error rale, not he experimentulse error rate

Alpha o

Source DF Sum ol Squares  Mean Square F Value| Prx F R S s

Model a Bﬂm1ﬁ? ] IW m <w1 Error Mean Sguare osgy

Error ] et 11531687 Humber of Means 2 3 4
Critical Range B0 BB BEN

Corrected Talal 11 T 20

Means with the same leter
ara not significantly different.

Duncan Grouping . Mean N method

A-Square Coelf Var Root MSE  TVpepper Mean

A 1B23a 3 2
0973603 3236584 (340465 1052250 A
£ 1.3800 3 1
Gource DF  Anova 35  Mean Squara F Value Pr> F : IO
method 3 342L29067 1180076389  WRFE 00D
] TEHD 34

A

08 174 A 13 BARA A

719 BAEAY A= oo 2o A 2719 A =719 FLERe f9AUF
FTHE = o7t IA A etk FEE A 719 FEEEs AT 95%00 A
P-value #te] 0.1450°0.2 0.05X T =Z7] wjFol FelAdo] gt FF5E 1 719 FLEES
A FFZE 95% A P-value Zko] 0.85070.& 0.05K. Tt =7] wj&o| f2oAdo] 9l

SAS Al H
The AHOVA Procadurs

Depamdent Variable® tv

Source DF Sum of Sguares  Mean Square F Valee| Prs F
Madfel 4 A2 8568813 10.61674503 48770 0001
Error 19 4, V5515000 Q22027105

Corractad Total 23 4665213313

R-Sguare  Coclf Yar Root MSE v Mean
mOI0290 4537506 045933070 10343533

Source  OF Anova S5 Mean Sguare F Value Pr > F
W 1| 48 34375000 413000 1ETES <00
War F R P i LFPEEIN1 170 L2008

19 175 4 E719 A E71¢9 sAEH 23
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ode] BARM AT gow 2 A A% A Ao FREE] folA) W, FEEme
Aol7h MA BA et EFW A o] FUSEE AT 05%)M Povalie kol
0.1404% 0.05RTh 7] W&ol froldo] gtk EEE A Qo FTEEE A T1H 95%0) A
P-value kel 0.8757% 0.05E.th =Z7] wj&o] f-oAo] {ltt.

SAS A3
The ANDWA Procedurs

Depandant Yariable® v

Source DF Sum of Squares Mean Square | F Value [ Pr > F
Modal 4 311315000 0. 77a2ava T oo
Error 19 038 B3 QLE009825

Corrected Total 23 145495313

A-Square | Coefl Var Floot MSE | iv Mean
DE0EE | RE7IG | QI1417EZ . ABEAIET

Source DF Anova 55 Mean Sguare F Value Pr: F
we 1 R0BIEEEET? A0BIEEEET 15134 000
i 3 LoE4EIm 045444 052 newe

a9 176, 4 At A Ao SARN Az
G4 ¥ FT 2T Y B4 % g A

1 =245
& 4 A 712 2do]l He TF 1F s3] FTE EEE £z E]] Creo
Parametric 2.0 WM& AR&ste] RAYS AASIIAL, &4 Ae @87l s FEFE
FA e BE, HolY, EE T HF2 Al9fsko EEJ_%—ET A

=

a9 177 AEE F5- 3D Rd

FY slolst 2% BEE 1A 7] A8 4FOIM 20 mm AAE T3 E7Y YTE
27t U (AR IBE, STESI AL FIFL %—s}ﬂl REA] A5 ET
79 £ BB JlolEE FYS ARG Jtol= FAE 272 MY
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SZ5= outleto.® AAFAT. A2 IJHAAAY] Y9I UR &
dAHE 2T AT

- Nodes : 115,441
- Elements : 566,568

{Inlet> <Outlet> <Mesh>

a9 179, #% 31 AA

fAE 7|2 JdF Standard K-e¢ 24, inlet¥?} outlete tjrjgte =z A )
AA 3d £5<21 2600 rpme 2 AA st M5t A e 22 5004 %
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O @578 dds52ase

CHEHAD 153 7AE A2 FF5 48 ASA3

LA A8 4 B4 24 A

7h AE

A dxels A (deld), ‘IR AAE), ‘dIEzE (ZEd) 3FFTES 9
A AYste 1F FEIA ASAFE AR 20Ao], FHHoE AP
A A3} T

20201 249 259 HFeted 5 7Y AAsIFon ddY mFEIswEo wE Aujstth
Z3tdol= 130, 150cm 2432, F74do] 35, 50cm 248 F 3HbEOE AP HlX| 5T
A=A Ao B4 2Ae 2, FE0], BA TS 2AREIIeH A A= 4-53] 9

A 2APFATHG/2, 6/16, 6/30, 7/16, 8/20).
R . R CEIE XL E

1 A4

‘A FFTY =3, F4dod ddF & el 2 mpA R ZAF A7)
130/35cm - A FellA  63.0cm 2 7bg @e e mgen ATE=E 130/3563.0),
150/35(68.8), 150/50(69.2), 130/50(71.8cm) <2 2 E}yT)

Z=7dol= mpxut A AlAd|A 130/35(18.2), 130/50(18.4), 150/35(18.4), 150/50(18.4cm)
oz uehgon zzyFdolel b Aolt 2 4 ULk

271474 F 4He zASGEd HyTEE 130/35(14.0), 130/50(15.3), 150/35(14.0),
150/50(16.5mm) <=o.2 YEegor ZIHFHAolzt M bW A FAdA M S
2o

® 46 B 27, FEolE el 54

064 02¢ 06¢ 16¥ 06¢ 30 07¢ 16¢ 08¢ 20¥
PH* 1L SwW* PH 1L SW PH 1L SW 'PH 1L SW PH 1L
130/35 ¢ 22.8 157 5.8 43.0 168 10.5 60.8 18.6 134 61.2 188 14.0 63.0 18.2
130/50 : 21.8 158 5.7 448 158 105 648 174 14.7 702 194 153 71.8 184
150/35 i1 254 182 6.0 :46.0 184 103 63.2 19.0 14.0 70.8 19.2 14.0 68.8 18.4
150/50 i 24.6 180 6.3 488 178 10.7 654 17.2 142 704 186 16.5 69.2 18.4

* PH;Plant height(cm), 1L;1st internode length, SW;Stem width(mm)
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PH 1L SW ‘PH 1L SW 'PH 1L SW 'PH 1L SW (PH 1L

130/35  29.0 21.0 56 50.6 220 95 698 228 123 764 228 141 79.0 224
130/50 226 16.6 49 418 182 95 642 176 129 73.0 182 149 76.6 18.0
150/35 28.0 20.7 5.0 474 20.2 88 68.2 21.2 127 794 21.2 13.7 89.2 212
150/50 28.6 22.0 50 502 220 89 694 230 128 756 240 14.7 794 2338
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130/50(81.8), 150/35(79.0), 150/50(82.2cm) 2o 2 YUEIGT
FH4ol= 150/50cm A E]TFellA 288 cmzE MR =L FHES EHYon HyFHEE
130/35(27.2), 130/50(28.2), 150/35(23.8), 150/50(28.8cm) =°.2 E}T}.
=713 74L& 150/50cm A FoA 14.7mm 2 7P = S REow HIFEE 130/35
(14.3), 130/50(14.5), 150/35(14.5), 150/50(14.7mm) =S 2 Y E}STE

¥ 48, viewe] =3 Fdold ddd 54

064 02¢ 06¢ 16« 06¥ 30¢ 07¢ 16¢ 08¢ 20¢
PH 1L SW PH 1L SW PH 1L SW PH 1L SW 'PH 1L
130/35 294 252 48 496 254 94 674 256 138 774 280 14.3 :87.8 27.2
130/50 31.2 252 52 520 258 9.5 70.0 280 139 784 284 14.5:81.8 282
150/35 284 227 52 484 220 96 65.0 236 13.6 75.2 250 14.5:79.0 238
150/50 332 275 54 520 280 94 676 294 13.7 73.2 298 14.7:82.2 2838

of| I ~E}

4 A&
Ayfzor uF VAT ASAPA AR Al FF BT 23/FHA0) BE 2A, 3

= o
o] do], 718749 zole gle Aoz Addn
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—e— MA3/130/35 —8— MA3/130/50

= MA3/150/35

MA3/150/50
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-
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ceEBo2Eo6E 1606 E 30078 16HoaE 208
——p— MA3/130/35 —m— MA3/130/50
- MA3/150/35 MA3/150/50
-
16.0

_..: )#_d___.-—ré

o6E 02% 068 168 o6E 30% o7E 16®

Ttz ol

—t— MA3/130/35 —m— MA3/130/50

= MA3/150/35

02 06E 1606 E 3007 E 16 08 E 20%
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o E3W A9 U 54 =4 AF A

‘AG FFAAME HAsol =/FAN7E HE & 150/50cmell A 21.0g o= gro]l 7HE
ko 2H/FIHEo|7t 7H Ak A2 F(130/35) A HFol TP W2 FAE BT
A% 9A Z23HFHEol7E b & 150/50cmell A 15.0cm = ghel R EkeH
2 FA 0 7F 7 A A2 7H130/35) 4 Aol 12.8cm B VM @& A& BT
W& 2HFAN7E 7Hd F 150/50cmell A greol 7 & o2 A skl ov 150/35cm
A= 221mm =2 ZFS  FAE EHv  2HF3Eorr U ANd
A 2] 7(130/35) A 7 o] 20.0mm 2 VM Fe FAE BRIy Fo8LS it

HI_ o= HI_oE

25.0 155

ab a 15.0 a
15.2
15.0
10.0
5.0
0.0

_ 125
%/ 12.0
__ 115
MA1/130/35 MA1/130/50 MA1/150/35 MA1/150/50 MA1/130/35  MA1/130/50  MA1/150/35  MA1/150/50
HE a3

22.5

22.0

215

21.0

205

20.0

19.0
MA1/130/35 MA1/130/50 MA1/150/35 MA1/150/50

19 239, %3b, F7Ao0lo WE Al oA EA(HA)

R FF S dFo] 2/FAVE g & 150/50cmell A 27.6.0g &2 Fhol 7H
Eohow E3HFHAo7 g AT A F(A30/39)d A FHFo] 252 o2 b W
FAE ES’E}U}

el FF FAFAe 23 FUH Aol F9AL Itk A 23HF3Hbolr)
150/35cmel] A1 16.1cm 2 ol 7P mtoem EHFIRAelb b & A EFH150/50)90 A
Aol 14.8cm 2 7HF B FAE BT

A ZHFAo)7E 130/50cmelA 24.7Tmm B P S e JeEhgoedH
ZHFAE 017y 7h Ak M e T (130/35) 4] HAg o] 20.6mm & UM @E FAE B
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of 2 &t ntE of 2 €t ohE
= 27.6 = 16.1
30.0 17.0
25.2
28.0 a a 16.0 ab 148
26.0 a ab b
24.0 15.0
22.0 14.0
20.0
150 13.0
16.0 12.0
14.0
1.0
12.0
10.0 10.0
MA2/130/35 MA2/130/50 MA2/150/35 MA2/150/50 MA2/130/35 MA2/130/50 MA2/150/35 MA2/150/50
26.0 b
240 20.6 2
22.0 b
20.0
18.0
16.0
14.0
12.0
10.0
MA2/130/35 MA2/130/50 MA2/150/35 MA2/150/50
= 1 = [ =3 o
a7 240. =34, FH4dolo wE o] Yoz EA &)
(3) ol Z2~E}

‘| Z2ER EE mG BFo] 2IHFA|sE AR 2 150/50cmol A 30.2g o= Fro] AR
Eohom IHFIEd o7t 130/50cm A 2ol A 5ol 26.5¢ o= JHE we FXE EAh
F T3 2H/FAEo 7 B & 150/50cmel A 16.4cm 2 ko]l JPE =9kor

]_

Z7HF7r2 017 150/35cm A 8Tl A FAo] 15.7cm E 7 H e A5 Bt
HALe =ZHFEDD)ZE 130/35cm M FolA 25.7mm 2 4 e e Jehigon
Z2HF7E4 017 130/50cm A 2l FFoll A #7g o] 22.7mm 2 7HE ©e X E BT
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27.0 a
25.0 15.7
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19.0
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15.0
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o R AE} 1}

22.7 a ab

25.0
23.0 b
21.0
19.0
17.0 //

_
15.0 s

MA3/130/35 MA3/130/50 MA3/150/35 MA3/150/50

9 241, =3k, FRHAolo] whE HAe] YelH S (o] mEh

Ol FAER 3EZRS A9 =R XA AHAste 27 A", FHAE
22020 8¢ 19Y, 9¥ 1Y 23]o AA XA}

-

Saure A% 28

o

D A3
‘AY FFAA= =4 o] 150cm, F3HEo] 50cm o B¢ FEFo] 153 12399 o=
M Ee FEES BAIoen ol¥IAEe XIo] #BARI FIHACVE WeFE HolAl=

dEFS EAt

B ZE w3l x3bdo] 150cm, F3H4 0] 50cm ¥ A9 3] 179 1135.2g o2
S S HYgom olWyg I 164% E 7HF Wkt

] 150cm, F3t4 o] 35cm Aol A & FFo] 1579 840.4g o=
N w2 FEHEHS BYon o|¥ng EI 8.2% 2 M W oHIs

SR Al BF BT ZHolsh FHol7t WeSE sagel 27183 oY hge] gashs

eH
FAE Bt o] AlY ARE wEeR FF JA #8 A HA 2bdolet FhdolE
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® 49, 15 JAFE ASAPEE AT F3E T FEF 1P ol A&
zz0 270 FT TIF o] ¥ & A AdgaE  AxTE
(g/157) (%) (%) (%)
130/35 289.0 100.0 0.0 18.3
130/50 969.3 48.2 0.0 17.1
=k
150/35 927.2 72.3 2.5 154
150/50 1239.9 48.8 1.2 16.5
130/35 816.3 52.5 0.8 19.8
o] 95 130/50 842.2 25.2 0.0 20.1
150/35 915.6 36.4 1.9 19.2
150/50 1135.2 16.4 0.0 18.1
130/35 751.3 22.3 1.4 17.5
130/50 816.3 23.1 . 18.
o e} / 0.6 8.6
150/35 840.4 8.2 0.3 17.2
150/50 696.8 134 0.4 17.5
T off S Et O] 2 ~Ef
. a2 ] | m R R R e
-IZIIT - ;_l.[ "I%-_l . :l =% 1 ] __tg D: =% ..”?--_-}u—

— 135 —




i
13372

_ 0 5 Mo o
Wﬂ?%% wre @m@ T T
AN L ot w3 T oM
oW _n__.nogalu‘x ™ OWN_.O X_l.NE Wﬁ.‘_ O#n_AloaI
e - oy w4 b
O,U! Xl Zo 0 e = ,I]Mwl
R ° r s NE 25" Fa
%%EEM ~ ﬂmﬁ = @M%Mmﬁ
D P O < 5 W urﬁ_urmw
,HE zf 1_._A._| EA_/ “mvr/_- ,ﬂl,._,‘l;m C_JI AN _W__m
Eg,ﬁ:fﬁﬂ, L % a:E%%
— 3 . o = 13@5
B g e BT =% PTis 4
,A\_,ulw.d“ﬂﬂﬂ_u > ;ﬁ,.w A.ul Wﬁ“ﬂuNE_.mw“q
G TS T : 5 5T _A_%ﬁémulﬁﬂ
w7 ﬁﬂz% é_ﬂrz7 mﬁﬂr.lmﬁ%mn
5 & DI Tﬂ_wmmaaw%ﬂ
o ) Jo o < NP ]
ﬂr%%g%%ﬂr. 141&@% ﬁoaﬁﬂﬂ%_% e
SETTEC oW @@m%w@%
Mo - 7A_nnmaﬂ Eﬁﬂ BP0 W o
wo WY T wrﬂﬁr o o ﬂa.,m.ow o w Yo
(ay E]wa MWOt Mo UrL}ﬁuAlwl,m.Llﬂ
ﬂ]&wﬂ_ﬁ_ma‘ o T ﬂxﬁﬁmﬂﬂ@oﬁ_/
1mm&74 FER g iﬁﬂmﬂc_ﬂo%ﬁ
< e i Learﬂoog Py R BN o
s o W A ) 0c_§1-7u|urm
zﬂ%ﬂ.ﬂ. H% T mﬁ@gM%Wﬁl
ﬂ_wlw .DF,,NWMO MWH_/I Mﬂan MLM.oAiﬁAEiﬁM
—_— — fa = o
% S Sk ww@g@.iAﬂﬁqu%
iy %%M@ﬂqg émilfoﬂqﬂﬂ = = el
= Do 2 — . ‘BT NI
do = o & T ﬂwxoia ﬂ%%ﬂ%kﬁ%
A T S Jo . ag__%umﬂﬂ'?um e._q_o;uﬁd.
o P faﬁolfmo&r @aﬁmoaﬁ%m ﬂﬂ,e_eo_moﬂ@m
B X T 5 n o T B Yo T
. Ha ﬂﬁﬂﬂ% meo_aho@io_a%l, zﬁﬂﬂ.@l%
NN fo o mao;gﬁme%muown#ﬂ
zﬁﬁﬂﬂﬂ@ﬁeﬂow,ﬁo@%zﬁoﬂu
Nr 4 Aaﬂ,u@nnuufr%
\_IJVI‘Olo_H;o_r,I
mn,#w_/ﬂcﬂu
TR

- 136 —



D As A 7He

- dA] 20200 3¢9 16 ~ 18¥

- Ak ¥EAEY FYLASHAGY

- B4 Ay R §5 gE AEgsula 29
- £33 ARAAE, 49

Card cleaner

: Picking Part

: Stem Separating Part 1
: Card cleaner Separating Part 2
: Collecting Part

: Blowing fan Separating Part 3
: Traveling Part

(2) ZH-A A

NE AT FU AAS) AGT AW FHS Fustel 92 o 2% Ad, 7

5 gol, £% % T %2 4Asigrh

FAY  FEwEel  2WAT
Ei
1
! 350 mm 300 mm 1500 mm
§
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(3 d% AE B

¥ 1FFF7)e A HA = 2 misE AARZ F8719Y 7tEEey
AR A2 g v e Y 1F7Er] 2 IdE ERlsta FF 25 ety 1FE
1074@.5m) 2Astn 3HE AlFE APt AP As Hrle 159 AEs ¥
olEd TdE&E Ao, AW ZF 0.0055E 15 kgol E3lso] 5g0 CAS AFe] PB (CAS
Company Inc., Yangju-si, Gyeonggi-do, Korea)E& o]&3ld 113 olEd FAE
ZA st

A Ades 72 89ld e oEd EYEY o4 ¢ 89 Y AHEAS {3
ojdu A EAREARE S o] &ttt TA 42 FAEA AZE o]l SAS version 9.4 (SAS
Institute Inc., Cary, NC, USA)E &3] AxE EA3AT

=

’ .',m AR .IWL'

I TR R IR B EE R AR

s A R

1 [T | LTI T LIS

" AR

LLLRE LTS
: HHHBEREHNHHER I RN EEETITITE]
1 TRRRRTRRRNN 1

200

=
*

-Il"""
==

i
|
f

T IIItI|IIII[IEIIII*-J| GO AT i

(a) (b)
a8 217, 7229y A4 (@) 9 7t=F8yY 23 %(b) Top view

Separating 1
283 rpm

— 138 —



GO I

- A2
- ¥%
- 7+

% AY G aF

dA; 20199 11€ 20
D AREIHE, H9F 7 254

H 105+ & 30k

G AE A
- 2434 Ade e 2o
% 5l % ¥ 139 ENSAH A
Variety Jeokyoung AR-Legend
Parameter Average SD Average SD
Length of pepper plant (mm) 1,475 96.3 1,058 117.2
Plant Width of pepper plant (mm) 1,114.2 68.7 925.4 120.7
Length of pepper stem (mm) 192.5 19.2 241.3 22.4
Diameter of pepper stem (mm) 17.2 3.3 11.4 4.6
Length (mm) 120.6 154 116.4 7.3
Pruit Max. Diameter (mm) 23.7 2.7 22 3.1
Weight (g) 13.8 3.3 18 2.1
Amount (ea/plant) 55 29
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HAEFo] ARNAE FFnT 1% A9} Taola 247 2Z, Er1d0, 27 A4,
o), HAAA, A, B 7 A et A9 T2 U4 A3y FTrow Aw
F29 ARHHE FFRT A%o] M2 1Fo] FNEE =4 Uehnt

- AFAEET ojlgd EYE A4 v 2o

F 52 7t=2YyY AE #-Fol e 15 Ade o E}de A

A f
Card cleaner sze;ifio(r)l Average of small Average of mixing
attachment Variety .. P pepper mixing ratio of foreign
efficiency of pepper . :
status % ratio (%) materials (%)
Jeokyoung 74.8 13.91 11.3
Without a card
cleaner
AR-Legend 91.5 3.83 4.6
Jeokyoung 88.3 9.12 2.6
With a card
cleaner
AR-Legend 93.4 4.55 2.1

7t= Z8Y Al2"e A RE wf 159 AEELS 7=y Al2"S AR GUuS

wf Boh A g3 AR-Legend FF oA 42 Hd# o= 135%, 1.9% =4 UErswH

Y FTL YA FEY FToE aFUL dHo Fiste o] Al FFS AR-Legend

el =31, 58 A 139} o] EZ o EYFE Fo] Wol 1F HAEE Ao/t FF E gEA

L ERSE T

ol EAN FAHZ 1F H4 giFio] IFHse =YY AXNEZHE EEF FIAAAE
| Ueld HAoz FddATh wH AR-Legend FF&

olFsHEA Hdol %7 EECRERE
oJEdol EYHE Fol HY FFHT Mol ASIY FANHY 1F HEE Aolst A

e

7l F89Y Alz"s AHASA FUs AT HY FT B oEd EYES 113
%FogY 7t FEy A="ES A8 A o|EF EYES 26 %= YEROoH 87 %NUF
7= .

AR-Legend EF oA+ 7t= ZEY Al=®ES ZAsA] FPs A5 B oJEH &
4.6 %H oY, 7t= F8Y A2"HS HE A 21 %= YEon 25 F ol&E

A Ve T

2 FZ2 Table 3 A9} o] =43 %Zo] AR-Legend Bt} H#Z o2 7bzb 417 mm,
188.8 mmutE Atk AHYE FFY A, 71 59 o4 Hlgo] o= AR-Legend
FTHT w087 153 24 A 2718 9 o]Ed E&o] A vEd ZAoE AdHn
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- SARY AsgE ooy 2
® 53 1% A@gol Oi@ FEH h=Fve] Bars Az
Source DF Anova SS Mean Square F Value Pr DF
Variety 1 235.5 235.5 4.67 0.0676
Card cleaner 1 90.6 90.6 1.79 0.222
Variety X card cleaner 1 114.3 114.3 2.26 0.176
Error 7 353.3 50.5
Total 10 793.6
A EFFE 95 %olA 1F AEENA FFH 7= Y Al2" T a9l ol AE FEFS
A o= 2o ekt
FE3 stE 2P A2 #F e wEHg 24 AR Pvalles 01760% fol5E
0.05RT For=E F Q99 3 wszgd o3 A= gle AR Yeigo =3 FF534
7IE S8y Al2" F5F 89204 Ui E ZHZre] P-value= Z42F 0.0676%2F 0.2222 o=
0.058 T Eom = zhzte] Qole] wE HEgo] Hfolr} gl o= Uehyth
# 54. o]&d EYd&d I 5 7ty AR A
Source DF Anova SS Mean Square F Value Pr >F
Variety 1 38.1 38.1 14.7 <.0049
Card cleaner 1 95.5 95.5 37.0 <.0003
Variety X card cleaner 1 28.4 28.4 11.0 <.0106
Error 8 20.6 2.6
Total 11 182.7
A FE 95 %ol 1F FF3H 71 FY A2HL o]Ed EY& FFE Be Zo=
etttk FE9% 7tE S8y A"l -5 o] wEAg B4 A3 P-valuew 0.01060=
frolez 00600 Bong T 8ol 3k wEAge] @ EE Qe Ao vt

=T34 7t YUY Az f-F 2ol dsiA=E ZA2be P-values= 22 0.0049<
0.0003o.2 ol 0.05RT worm=z zkzko]l gRlo] mE olEd Ed&9 Ho|7t U&=
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a Al

3 223, A

Total weight (g) Test weight (g)

Parameter

280

12,590

Fruit

70

3,168

Leaf

15

697

Branch

A Al 2z F FY g W FA WS
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b 2474 5
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ﬁ Wind deection :

19 225 A 8 53574 HA(Top view) a9 226, A H E&HEA

4 81 A B

A AR DFEEA 1F FHFS uestel BT A YALE, FF FA
BAALE, BT AA FT IS fo ME AF 8008 HYHPO, F aABe] A

i r“

A4 1600, 1800, 2000 rpm (35
AbZE: 34° , 41° , 48° (3FF
o] & 7lol=: 0, 3 EA 243

Z- el @ 33 dHbE A F AEd uxe 27), o

{o
-d
X
Ll
Ao
o
ol
£
=2
o
2
e
Eltlo

G ANE A

Ob M T TE S
ZT AR FHAEE H F& = ARES Top view 9 A2 Vel F A B3
7IME AREStY] F& ARE JERd Zlolth a8l=9 H4A ©@hel+ 555 X 555 mmE A4
skt 07 Zhel= AR AE TlolE Z9o FAle] FHol FFH AHOE eyt 07
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3E A~
3

Zhole FAla #, =9 F& HAE 165 - 74.0 % & 7FF =3k

1600 rpm oAle] F&5L2 07 7iol= Boh 37) 7lol= oA 211 % =A YERSEA, 570
7lolE oAM= 142 % =Uth 37 Jlolrx= Sl iolE HUF E£o] 6.1% =& Ao=E

e
1800 rpm oA 2] 07) 7}ol= T4 HA= 23.2 - 83.3 %= YUERGTE 37 7lol= oA = 11.7
- 178 % 2 HAX7} 71 Agkon, 57 Jlol=E= 4.2 - 209 % 2 YERSTE 1800 rpmol A9
52 I 7rel=7F 07 Zhel=EY 195 % =4 Uetstow, 57 7lol= Bo 122 % A
e

2000 rpm oA = 07 Zhol= ¥4 HAIE 17.0 - 845 % & 3 £=7} FE Hzr)
A Yebgth 37 7hol= oAM= 9.2 - 143 % E YElga, 57 Jlol== 6.4 - 133 %E
Uelgth F42 37 stolert 07 7tolE Bk 24.8 % A YERY T, 57 7lelE Bt 10.7
% =A YEST

89 AdA 57 7lolees HA

=0
3=

=2

230l F Hgfste] Aol ARgshA

¥ ¥

Distance{mm)
&

Distance{mm)

- ® &

I IE'u":'inmn;}'t\nlng machmewldth{

Existing winnowing machine

'nﬁuléemmn:inmuunml;u
Winnowing machine width {mm)

Winnowing machine with three wind guides

BoOW 0 M M W W & & N B
Winnowing machine width (mm)

Winnowing machine with five wind guides

(a) 1600 rpm

-
E B E
-

: £ E H
L] [ [ 1
g g™ c H
2 i ] 2
£ T om et i
a [a) 8 iy

P - R EE ]

Winnowing machine width (mm)
Winnowing machine with five wind guides

!w!!ﬂ!ﬂlﬁml‘l‘ll!llﬁ-:
Winnowing machine width {mm)

Winnowing machine with three wind guides

m-mam:msem
Winnowing machine width {mm)

Existing winnowing machine

(b) 1800 rpm

TR — " : e e
el

. 1 E =
E P E £
E b d E b £ xe
\51 é :t ‘g 50 ‘-s. 18
c m ¥
[a] L ] [}

B %

- B @

uuuuuuuuuuuuu

h Winnowing machine \md‘lh {mm)

Winnowing machine with three wind guides

BN M 0 X0 M K W0 w0

Winnowing machine width (mm)
Winnowing machine with five wind guides

oM N M OB & W W S W

Winnowing machine width {mmj)
Existing winnowing machine

(c) 2000 rpm

45 A4 Top view) & 2 718, F: 37 7holE, $: 57 7hol=
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h 353 AdE Alg A7

TT AA sAEE mE 1F £ FY AEEL 1600rpm o= AFT7F &4 glo] £F
Foll =5 g% o4, 1800 rpm # 2000 rpmel A= 07 7rol=oll A 242 29 %, 6.9 % ALF7}
4" Ao E Uyt HEET 5555 0 7loleEv F&50] T4l Fd AFstd 157}
4" Ao E Yk

3 AR AAzZE 41° oA 3] Flel=rb 07) Jlel: Rk 11F A Eo] 1600 rpm
NHE 463 %, 1800 rpm oNAE 51.8 %, 2000 rpm oAM= 511 % = %A UERgTh 37
7bolE 9] FHET H A WA= 30.8 %, 07] 7tolE Hu) A= 356 % 2 Ve

ZAAFZE 48° Al A 37) 7Fel=7F 07) Jlol= Rk 1600 rpm A= 18.0 %, 1800 rpm o A=
63.0 %, 2000 rpm olAl= 48.7 % 2 1F AEEo] =A YeT 37 Jtel=rt dd&EE H

F40 1B BE 1F AFLAAE 07 7lol= B e Aoz et

<Blower angle 34 °> <Blower angle 41 °> <Blower angle 48 °>

N
|

-

i -
L

-

Rotational speed rpm| Rotational speed{rpm Rotational spaed{rpm}

% 0: Existing winnowing machine, 3: Winnowing machine with three wind quides

% 229. AAZ e wE A

o
e
M
o
iy,
<)

() ol=d s Ad 23

FTT AA A 34 ° oA IHEE WE ) TlelEet 37 TtolES olEd HAEES
SRIgk 23} 07) 7hol=olA e Hdl HAlE 4.9% 2 YERgT 37 7ol =olAle] Ho HA=
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3.8 % =A WEr ey 2000rpm o A= 37 7hel=7F 07 7holE Bt} 6.2 % A UEFSTH
A 41 ° o g o]=d AEE /) JtolEe FAEE 8 Ho HAUF 25 % RRe R
e T 370 ThelEeA e &S RE ¥ FHo HA) 227 % 2 GERsT 1600 rpm ol A
o]Ed AW¥HEL 07 7lol=x 3] rlol= BT 228 % =3kA|9F 1800 rpm ¥ 2000 rpm
o= 1 % vIRke] AAR fFASHAl YERS T

ZAAZE 48 ° ol tigk ol AEE UERd Aotk 07] Tlol=¢}t IR TholE BT &=
3 oolEd MEgoA Y AxE 2 % vvro 2 vEth 1600 rpm #2000 rpm oA 07)
Zbhol=7F 370 Zrol= Bk 7y 2.0 %, 1.2 % =A YEsro Yy 1800 rpm A= 0.2 % 2A
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<Blower angle 34 °>

<Blower angle 41 °>

Rotational 5

seed(rpm)

% 0: Existing winnowing machine, 3: Winnowing machine with three wind quides

19 230, A wE

ol=d MEE

<Blower angle 48 °>

lotational speedrpm

=

TT AR AL Ee}t Az weAgs B B 2 wsAge AFHA G
)AL=} 7 Tkl Aol nE ARE HEFHA AT
AA I = 7ol Abelo] wEAEo] Tigk P-valuew= 0.0152 #folFE 0.05ET
Ztom g waAge] ik F9 A7t AEH IFS e AoE ey
3 56, a1 AEEO dE E4HEA A
Source DF Anova SS Mean Square F Value Pr >F
rpm 2 1334. 1 667.0 10.1 <.0273
angle 2 6448.4 3224.2 48.8 <.002
guide 1 4637.2 4637.2 70.2 <.0001
rpm*angle 4 662.9 165.7 2.5 0.197
rpm*guide 2 285.4 142.7 2.2 0.231
angle*guide 2 1900.5 950.3 14.4 <.015
Error 4 264.3 66.1
Total 17 15532.7
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NE5E 95 %olK $F Ao AREEe} Az, 27 st =e] whel P-valuerh 0,051t
27) WEe o2 HEBS Aot EANA @t Ao Uehg

A&} A, EF stolEo] e wEFgolA P-valuert 0.058T 222 w5 2Hgof
B Gge WA 2 Ao vyt

AALT ZT JtolE Aeld] mE ASE GULS WA Yt Ao Yehgth £3 4o
ogd AEELS 7 adle] UF JFe WA = Ao vehy

Source DF Anova SS Mean Square F Value Pr >F
rpm 2 210.6 105.3 4.1 0.106
angle 2 158.3 79.2 3.1 0.153
guide 1 81.6 81.6 3.2 0.148
rpm*angle 4 114.8 28.7 1.1 0.455
rpm*guide 2 186.1 93.1 3.7 0.125
angle*guide 2 32.3 16.2 0.6 0.576
Error 4 101.7 25.4
Total 17 885.5

7h a1 7] @47 A AlE

D Ad Ha
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- 53 28 1587 24579 A & A
- F% v, A2
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x4,

- el T3 1074 3k
- AR FY aE5Evle] gAn 81 650rpm, AYSE 0.2m)s FelA A A
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gol# B¢ rpm =7 A(PURIVEN 100-MONARCH, USA),

Variety Maeuntan Ecostar

Parameter Average SD Average SD
Length of pepper plant (mm) 1,071.7 62.5 1,023.3 41.6
Width of pepper plant (mm) 789.3 10.1 1,065.0 15.0

Plant
Length of pepper stem (mm) 195.7 5.1 194.0 2.0
Diameter of pepper stem (mm) 18.5 0.5 16.9 0.6
Length (mm) 159.3 8.1 148.3 1.5
Max. Diameter (mm) 25.0 0.7 22.8 1.1

Fruit
Weight (g) 17.4 1.2 15.0 2.8
Amount (ea/plant) 84.0 9.6 71.3 6.1

a9 231 2AE HeAE
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Field Test Results
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Abstract

Purpose The present siudy intended to defenmime the optimmal separating factors of the self-propelled pepper harvesier.
Methods The separating factors were rotational speed of Pold. 1800, and 2000 rpm; the slope angle of 34, 41 and 48 degrees:
and the separating nureber of wind guides at the outlet of the air blower. The resulting petformance of the pepper harvester was
appraised by analyzing the rates of pepper separation and foreign meaterials in beaves.

Results The rates of pepper separation tended to be declining sccording to the number of outlet guides in operation. The
higher levels of speed of retation and slope angle rendered higher rates of separation of foreign materials. Under the
conditien of the rotation speed of 1600 rpm with the operation of three wind geides, the rate of separation of foreign
materials appeared as 29.9% lower than the case of operation of no wind guides, and the changes in the rate of
separation forcign matiers with the slope angle varied according to increasing speed of rotation, appeared negligent.
Condlusions It was concluded that the optimal condition of operation comprising the rotation speed of 2000 rpin and 347
of skope angle of air Blower, and simulancous eperation of three wind guides ar the owtlet thereof, can retum over 95%
of the rate of pepper separation in the case of leas than 5% of the rate of mixing with foreign materials. Thos, the optimal
cormbination of operating conditions needs o be complemented through acteal field esis of the pepper harvester.

Keywords Air blower - Fepper harvester - Performance evaluation - Separation of foreign materials - Separation system -

Winnowing maching

Introduction

Pepper is currently used for diverse kinds of foods as a con-
diment, for which the capsaicin contained therein flavors the
pungent hod-taste. It is processed into diverse kinds of foods,
and the unripened green peppers and ripened red peppers oc-
cupy most part of dorestic consumption. The domestic anca
of cultivation of peppers has been deceeasing by 57.3%, from
T4.471 ha i 2000 o 31644 ha i 2019, whereas the cost of
production of peppers per ha increased by msore than three

! Daeparment of Bivindustrial Machinery Enginecring, Jeonbuk
Maticral University, keonjo 54896, Republic of Korea

Insritute for Agriceiuml Mackinery & WT Coovergence, Jeonbuk
Maticral University, konjo 5439, Republic of Kore

! Research & Dhevelopment Institvie, Tangyang Moolsan Ca., Lid
Crongju 32530, Republic of Korea

Pusblished oalise: 22 Oetober 220

times, from 126,000 KRV in 2000 g0 3490000 KEW in
2009 {KOSTAT 2019).

Mechanization of harvesting works of peppers has been
siudied so far to reduce the production cost from the cultiva-
tion of peppers. yet the issues associated with the additional
screening of foreign materials upon harvest need 1o be solved.
The study on the: mechanism of separation of pepper had been
carried out by Wolf and Alper (1984), wherein the mechanical
harvesting system, comprising three rolating stellar wheel ax-
es with one square rabber plate was developed for peppers of
paprika species that reported up to 42% of the rate of separa-
thon of foreign materials. The mtroduction of card cleaners or
coployment of air blower i3 being sebected in the studies
carried out for the development of a pepper screening system,
which consists of the dnem ype, card cheaner type. and blower
type. Most medivm-sized- or karge pepper scroening sysieos
in pepper harvesters are employing the option of “Card
Cleaner,” which was somed by insemting several square cands
into a nuntber of rotating shafis. Most research on the pepper
scpcening system wias conducted using the mechanical screen-
ing sysiens uch as douem type and card cleaner nype | Eaton and

£l Springer
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