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Development of movable seedling-bench for greenhouse

}AF olFd’ &8
R R CEE]
K.S.Han D.H.Lee JH.Yun
1. H&
ZEo] A AEAFsIL fold FaH ol&ol AFFIIE = 3L
136hadll ol21 Jou, FAHAKTHEYG oM o]&HIL Ue ol FAFELE 1 7H7IE] &Y

92 o} zelol Bustn WAl §&ol Hon 38Y w3 v]FF AHolth

2 Y WBANS 99 FASE Axdel 2R QAS FAHoE BIHY] AAREx
A2e 88 QAE FoIFE ABFH AAY Aol AF ol FE WA FHE
FR9E oY & Yool £2o AU UE o FE FEAA LUAE AYs:
W A7 B

FASEAU ANRES o)L SEAVE HUG BRZPA HAN YL UV A5
7] 918 Waw FA2 SRS AW oIS KuAAY Sul DR Yulsk AwH
of B 28 AYTAL AT S A dYsojop g
Gen B AFE ol oASe AAAA SRANEA 188 £ Ut T2aYe
Fozm dAeAe ¥ AAN WS PAFe TE AAA AASAN HAQekm A
gH §E4 AANMS TARAD, S L AMBA=AL JY F A: 0¥ IR

3 ewgAE Agstel AEHS AES= Ak

2

A

>

ox o L

2. A5 2 "Wy
oATE TASEANH ASHD e S8 Axs EE9 73 193 €Y 238

zAstATh SRA 2 FE AVE FHAAL AFA FFF A EFA 9 FAE s
of 7+ BAY A8 TAE BMaQT T3 $n49 AE FHAG

guatel AHE stebstr] st AR BMA(FE HY, A7) AF, A AF WY, BHE
AE Ag P, A8 5, 3 TF) TEKEZE EA ARSI A, A3, ol I
2 74 T Bt

Azt B Ade FEASATAY FNESHABIAA992D)E 7122 SFEAY EA

A A atA R Zo ZolE A, dRME AT B%E ML TARLAHA

H AARAAAAN NZASE LA

* FUVIASRAT &
—80—



T2y Qg AHEE A2 Pentium PRO 200 CPUE 3§ IBM PC 5% #AFEo)
th =& AR E doje C++0]3, HWYe & Borland International Inc.ol A 7128 Borland
C++ 3.1& Attt 28a Xe 4A tE £ JEE FF &9 ¢ sl sdZetoln
B e T2 24 HAG AME3Th AlEdol g Adtd A1 g dueES HAFEH 29
2 o] 8ol 2A 3% Transformation ¥ Rotation %}“'El- S Jivto g FAE Y

SEAS HAAAYNE AAAAEAHA 2AT 4789 A5E 44 dFstd 24 F3E
HAAHEHE A4 AEHIME FIA O FI F AAe APEIAE EHEF Us
MANNEQUIN(L.0) T2 782 Hgste] 44 {BAZNE A5}

ol F4 SEHAL AT T&H o8& AMujdey R EHRde YHANASE A8t
of Ajzto] folaEE FolTx Yo F MNUIFAL, FHFAE FEAHANA olF Z Ao
7beet =g Alzrsk o

SEA 2 kAR 28708 HAFTAE F/HAIIEA 2=dE ol &3l ZHA
th FzAL FEANYE ARUTAEZNUTMIE AHEse g3 FHAPSE HA8A
.

3. 47 9 n#
b SHE AR 1E R F3E 2%
(1) &8 429 F7/F 2 w34 54
FTASEANA AHEHT e SE A Ay A4 g 179 FHdd zojrt o &
H A9l Eolx 45~50cmolil A7|E 275x54cmeolth 18ln FAlE #F A 0.3~0.4kef,
AE% 1.9~2.0kgf, £3tA] 35~40kgfdtt SH A9 74L& olF4 SFHAAY Yo Fo
2 7293 T AAE AF Furt g4
(2) =29 23 92 §1 7|7
g9t Axl9 EolE AAIY] A3t AFE 2F L A BHFAcU 2o A FE AR
& 2~3cme 9] Alviglg e}, WA FoE ey JHE I AL 15~18cmA =9 EvtES

2F Fo2 b X Fol7t 30cm FAHOF F& & F U °1F4 FERAYHAA ¥H
JE FH 7L FAFERZ 2~16F 7A zo|rt Yo £H #Fd AHT Fot ety

U SBY #88 F B0 8&(%)
FTAKEY FEL QP E AZ fg 4F 240002 T3 FASEAY dx BAHL 150098
g 71Eoz AFHJoY AVl FAFI HA dken, SR AL TH{RFY 4
Hefol wel Ho) ¥ vutgoz wiAHo oy Zolwgoemn HAE SRS Eevrz

o]
3

al

2

o] olgj g Wb ohjz} WHol &0l 70% olahZ Mol &F HUW, $BA Fo Y
wob S84 YN AYo] ol 9w, EBZ Al 40+10cmE WoFA KRR
o] wskrh
o . oAgdA EBE A B
Fzte] ANH zAE 7] Aste] BEHAATANN ARG FUVEFTAA 2L (1992

ki
*‘hkr e
:L

2]

Mo
¢
o[r

—81—



g £43td B 1o EAE AAY 4714 F¥oz Jdeidh o @ 471 f8¥e 7&
oA SRS Ad wel SHA 37 AE Z2ad9 94Y A8 2 AHEIH

Table 1. Analyzed body size of farm operators by sex and age level (unit : cm)
T Sex Men Women

Age 18-24yr. 25-50yr, 18-24yr. 25-50yr.
Clonons o (8) (c) (D)
Waist height 73.9 72.7 69.3 67.3
Waist-shoulder 63.9 64.7 59.6 59.6
Shoulder-elbow 34.4 34.1 31.9 31.5
Elbow-wrist 26.3 26.0 23.9 23.4
Body thickness 43.3 45.4 40.3 42.3
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Fig 1 Result of simulation for working motion and angle.
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Fig 2 Result of simulation for working angle and height and width of movable bed.
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Table 2. Analysed optimum design size for movable bed (Unit:cm)

Width of movable bed Length of movable bed |Height of movable bed | Working pathway

100~133 Less than 266 as a basic 80 ~86 45 more than

. Transpotation frame T / Seedling bench

/ /  Wire mash :
/ A/ngle :
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Table 3. Specification of prototype for movable bench and transpotation device.
. . Loadin .
It Size(cm) Moving Weight ca ac'tg Material
em i
(WXL xH) system (kg) pacity constracted
(boxes)
Seedli Rolling pipe
Ee ’Eg 120 % 240 X 80 with 40.4 16
enc G 48mm Cold resisting
ABS synthetic
Tran.spota Steel roller resin
~tion 140 <80 x50 25 48
. and angle
device
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Table 4. Requirement of draw force by loading weight

Item Weight(kg) §f§£lr§r;lceent(k0gff)

Seedling bench(SD) 485 13

Seedling bench SD+Grawing pot 847 678 22

SD+Maketing pot 847} 847 31

T cati Transpotation device(TD) 30 5

ion

rar(;sp? SD+Grawing pot 247} 87 15
v

evice SD+Maketing pot 487} 144 20

o SuAAY HYY T

gugAe AAYFE LT F0AAE LAY F Ao} 71T LVERG oF 84% TEHO)
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Table 5. Result of Transpotation device
Item Conventional Prototype
Transpotation capacity(box/time) 20 48
Loading & Unloading(sec/box) 15 9
Transpotation speed(m/sec) 0.34 0.57
Transpotation time(times) 7.4 31
Transpotation efficiency (box/hr) 201 370

% o Size of seedling box(WXL) : 1.2X20.0m
o No. of seedling box : 148box/seedling bench
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Table 6. Strength test for construction members

Compression force Searing force
Max. Max.
Dia X thickness resisetl:nce Bending resis:nce Bending Weight Material of o
(mm) dislocation dislocation{ (kg/m) aterial o pipe
force (rm) force (mm)
(kgf) (kgf)
Cold resisting
¢ 28.0X1.0t 3,301 3.28 277 8.23 0.52 ABS synthetic
resin
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