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Fig 1. Operation of the automatic conveying system in
greenhouse
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Fig 2. A view of the automatic spraying system.
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Table 1. Specifications of the automatic conveying and spraying system.
BRER~ BN BE AR RS E BofF
H H Dimens; ) 5 )
Item imensions Power Maximum elevation Accessories
Lx W (cm) H (cm)
HEMRERH 152 x 48 0.37 kw/24 v 167 KER—ME
Automatic conveying system 100 A
SEALSE- N 152 x 48 0.37 kw/24 v IEEE 12 A
Automatic spraying system 100 A EEE 80m
%’—“»@ 3 / n
FoE e —E

ARERHBETERTITRREEAR RS - 5135 RICHEL 7o & @ Bl IR=NR = - 51 4,800 #F » 1
ERBRETIER RN S 1 /2" S (I 42 om )BLHUEREE s RS T -

FIFASERSS - 68K - EEGTF RN TRETHR - W REERNRESE - ETHEMER
A SRR AR P MR BRI M RE R SR R, - PR IR B TR TR LB R 5
FARASGIAT

ke D A

» B ERE R R A EE N TR EE R L

REHREIABRRE S » RERINAEE HBMGERRN - AR LGERIEREAT 128 hr/ha » 20
B2 N\ THC &1 558 EEERR 200 hr/ha ERE » RTE4E 78 hr/ha - FEFIHARREESEEE N TR 234 hr/ha » AIBRA
TECEE 5 EREETR 318 hr/ha ELEE - WTEA 84 hr/ha - FEFIVEEE(ESE TR 12.5 hr/ha » ANEE S RRVE
BFC & AN T1ESER% 28 hr/ha ELEE » WTEAA 15.5 hrha @ ORI KIBRHEAES S (A1R2) -

3 2. HERGE R BRI A TR PR L

Table 2. Comparison of performances between mechanical and manual operations.

T E &
VE2eTE _ Working time Comparison
It HEWMCERSKE AT/EE BEEEERE A TIEE EiE%H
cm Automatic Manual Automatic spraying Manual Labor time
conveying system  operation system operation saved
hr/ha
FEMES 128 200 72
Shoot removal
PRER R 234 318 84
Vine manipulation
B ER 12.5 28 15.5

Spraying operation
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=~ AT

ARRMBEARA MR - AR TR RA - HERETERMERER - A - B
BAER - EEFE  MBITERTL  BMEARTR - BEREERE - BEARE - /EE
REJJ ~ MEMESREIE - IS ZERNIEFHE - BBIEERARATIEERAMERRS - &4 -

ANTECEHE G FE i UERERAE 45,000 70/ha » (200 hrha > 1,800 Jt/day+ 8 hr/day =
45,000 7o/ha) ° ATHCEREZ R FE RSB EREBAR 71,550 Jo/ha (318 hr/ha x 1,800 JT/day
+ 8 hr/day = 71,550 Ji/ha) ° ATECS RBREBERIEEEIEEBAR 6,580 Th/ha 2R S -

K 3. HERGERMCEARA

Table 3. Cost analysis of using the automatic conveying system.

H H B B @ OB
Item Amount Description
BASH 220000NT$  HEMGERMCT EER -
Purchasing cost
B 22,000 NT$ LIBBASEE 10% 515 -
Residual value
BEFHE 72 ha 0.6 hax 15 day/Hx 8 H/&F=72ha -
Annual operation area
HEAFR 8 Year AWERMIBEANFEA @ FEFEMERA -
Estimated life time
heEsE 344 NT$/ha (220,000 7. —22,000 J©.) + (72 ha/dEx 8 £F) -
Depreciation
I B 90 NT$/ha (220,000 J£.—22,000 J©.) + 2x 0.065+ 72 °
Interest
MEE 38 NT$/ha LB A% 10% 515 » 22,000 7T+ (72 hax 8 £F) -
Maintenance cost
g & 178 NT$/ha 2.8 To/Ex (0.37 kw/hrx 172 hr/ha) + 1 kw/hr ©
Electricity cost
A FERR R ESE
Shoot removal
BETHE 28,800 NT$/ha 1,800 Jt/day+ 8 hr/dayx 128 hr/ha °
Labor cost
= &t 29,450 NT$/ha
Total cost
B FE A e 5
Vine manipulation
BETE 52,650 NT$/ha 1,800 J/day+ 8 hr/dayx 234 hr/ha °
Labor cost
= H) 53,300 NT$/ha

Total cost
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Table 4. Cost analysis of using the automatic spraying system.

H H B E #:OH
Item Amount Description

BASH 260,000 NT$ B EIEEE RS [EE -
Purchasing cost
B fE 26,000 NT$ DIEBASHE 10% 515 -
Residual value
R 24ha 0.6 ha/dayx 5day/Hx 8 H/4E=24ha -
Annual operation area
FERER 8 Year ANEBERFER =AM  AEEENA -
Estimated life time
TS 1,219 NT$/ha (260,000 7T—26,000 7TC) + (24 ha/FEx 8 £F) -
Depreciation
Fl B 319 NT$/ha (260,000 7&—26,000 JT&) + 2x 0.065+ 24 -
Interest
i 136 NT$/ha LIEBASHR 10 %atEL » 26,000 T+ (24 ha/FEx8 4F) -
Maintenance cost
B B 13 NT$/ha 2.8 Tu/Ex (037 kw/hrx 12.5hr/ha) + 1 kw/hr e
Electricity cost
BELE 2,813 NT$/ha 1,800 7T/day+ 8 hr/dayx 12.5 hr/ha °
Labor cost
= it 4,500 NT$/ha
Total cost

£ 5. ATERGERBEERERERA
Table 5. Cost analysis of the manual operation with power sprayer.

H H B E O
Item Amount Description

BASH 18,000 NT$ R EREE R -
Purchasing cost
B fE 1,800 NT$ LIBASHE 10 %at& -
Residual value
AR 12 ha 0.3 ha/dayx 5 day/Hx 8 F/4E=12ha °
Annual operation area
FERAER 8 Year ARBEEREREAMEA » AEEENA -
Estimated life time
EsE 169 NT$/ha (18,000 5 —1,800 JG) + (12 ha/fEx 8 £F) -
Depreciation
Il B 48 NT$/ha (18,000 5Tt—1,800 7&) + 2x 0.065+ 12 °
Interest
i 19 NT$/ha LI A S%E 10 %18 > 1,800 7o+ (12 ha/fFEx 8 ) »
Maintenance cost
B B 44 NT$/ha 2.8 Jt/Ex (3HPx 0.746 kw/HP hr) + 1 kw/hr
Electricity cost x 7 hr/ha °
BETE 6,300 NT$/ha 1,800 JT/day+ 8 hr/dayx 28 hr/ha
Labor cost
=) it 6,580 NT$/ha

Total cost
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HERABRAZ IR - (ERBRAESEITER - 5 - T - B8 - FIEEFH - WHEH
EARMIETT R RERAR 29,450 TC » AT A S ER(FEE AR 45,000 JTTELE - ATHT
4 15,550 7T - AIFERIA R R E RGN EBERIRAR 53,300 7T © BEA TR S S RFEFER AR
71,550 FCELEEFTEE 18,250 TC  H BIEEERMEEE FBCASS 4,500 7T » BEEA TR S B E B R E A A
5% 6,580 JCELEL - FIE4 2,080 JT - (RItL - FRABE AL - B EMLIER AT IR A TORRR KBRS -
R BIFABZE PIRESR R 25 1A R SR T AN 5 RIRE S B AE EE A - IR R -

BB HEE M EEE R B - TRARGESS ) - R TR R AT A R R B
REHEAERA - WTEEAT 60% - RRECEALRMRE 4 EBBIESR - SR B BikE
FRAERIE R BRI > fURERKIR SRR R FRRE AN FRER - RN =R E
BHEREN R HE -

& 6. HERBREEA TR AR

Table 6. Comparison of profits between mechanical and manual operations.

Unit: NT$ /ha
PEE AR RS ANTAEE Lt
l:?t B Conveying system  Spraying system  Manual operation =~ Comparison of profits
ems
A B (A—B)

e 29,450 45,000 -15,550
Shoot removal
PR
Vine Manipulation 53,300 71,550 -18,250
W EEESE
Spraying peration 4,500 6,580 -2,080
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Study and Performance Analyses of Automation of
Conveying and Spraying System for Tomato
Productionin Greenhouse

Chin—Fa Chang

Summary

A conveying system manufactured by BERG PRODUKT Co. from the Netherlands was introduced
and tested in the field. The automatic conveying system has a power supply of 0.37KW and 24V
rechargeable battery. It can elevate up and down at a maximum height of 167 cm and a minimum height
of 40 cm. It was demonstrated that the system was suitable for vine manipulation, shoot removal and
harvest operation of tomato of 70 m long. 4 hours are required to complete the management operation
manually while only 2 hours are needed utilizing the automatic conveying system.

Another spraying system was also introduced and tested. The spraying system also uses 0.37KW
and 24V rechargeable battery. The system is equipped with a spraying rod of 12 nozzles. The hose is 80
m long and the diameter is 3/4 inch.

The capacity of the spraying system was 12.5 hr/ha that is 15.5 hr/ha less than 28 hr/ha of manual
operation.

The cost analysis of the conveying system usage showed that the total cost is 29,450 NT$/ha, in
comparison with 45,000 NT$/ha of manual operation cost, application of the system in shoot removal
operation saved 15,550 NT$/ha. The operation cost of the spraying system was 4,500 NT$/ha, in
comparison with 6,580 NT$/ha of manual operating cost, the application of the automatic spraying
operation saved 2,080 NT$/ha.

Key words: Conveying system, Automation, Greenhouse.



