T ] B L 5 W P 50:45-52(1996) 45

BEPFERENpFE S AR ey

ML TR e

w2

SRR B SRR T A Eﬁ%@ » [E GBS L [l 2 S 1
IR PIE M RIS § Twﬁ ﬁhﬁ'%s B S5 Y Y P T SR e e N A D
RS S p*ﬁg:w'g[éé% [ 1 R BT R 11,0007 < FRERTT A RTE -
RS > PR S > *ﬁélﬁiﬁﬂ' B [ 350 o AT *FT$F’:%$Z%‘GT[?E“
f£40 HZZ 120 HZ » [ 7{!@3« i 3 %ﬁﬁz& 11.25 km/hr# 3.6 km/hr © [EF2E<] 17520 kg/em? [
o 6L i I P A 51024[/7’}% o FUEHF N E138 mR 0 6 mijly o AE
BIRE AR [ (A8 A [ 2 6.2 70 4] > [P % R e b e i bl 2 E 358
P el -

BRSET i [ o

il

Hil

R 1R B S BT - 5 A T SR 9 WA TR G E

i1 > EAGES S R RSTR e FIRIER S B RO S T aifi?[ BRI 2 [
S SES B SRR IR T TR ﬁv&rﬁmﬁ %iﬁW@A
pﬂm*@ﬂ@£~w@ﬁmim@@+fpﬁﬂki%m I R T

Bk S AR A T DT R - ﬁW$ﬂ#¢%%$ﬁ£ﬁ kS
ﬁ@#%¢£4Fk BT ] b i#%VBJ%&’FWE%?F:J@WﬂkW
ﬁﬁ*Jr*’ #%£4Fk“$¢@%$M£w&ﬁi%wf*uﬂ$@%ﬁﬁﬁ
:WﬁOWW%%Ufw:ﬁ%n% o LR B B %mw%%$ﬁ;ﬂﬂwﬁfn

MEERTTA
SR MR
SRR E S

FlA 2 Bl il 9= AL S o R P“‘Tﬁiﬂlﬁ[ﬁﬂﬁﬂ%?ﬁﬂ?ﬁ fﬁ%f?%‘ﬁﬁafﬁi AR 2= 37.9
m> 5.9 m> F 3.8m-
E[{%:EFFI' I/_AEI%”;
g1 3 ﬁﬁ%%FHP{HﬂWw%$¥ R e
P23 mp e 7 3P P RO TR ] BT BRSPS - PR

1§fllﬁaaiclr,ﬁiﬁw=$& 5T 0396 B -
> Bl B L B LT PR <




46 B 1l B 3 e LAy 2T o 1

BB O P R P S - HW%&Q7E$%%%E*%%WEﬁm
B IOIHR + SIREE38 m e JE m e PR - B R
- °IJT ECHIRNE ARl U ﬂ&ﬂ%%%%@i\?‘% s B Ens frEE AT P R %“ﬂﬁjﬂﬁ'[
Wf‘¢%%$@@ﬁ%WW:’%@¢%$%@%f DRSS R
FUR TS HE540 cm 0 B f’véﬁiﬁ*tiﬁ%?f[j 1525 om > BHES I 160 om > 5 H[J%f%‘ﬁ“%‘f
R TTA‘{fIJ%fEA%FIEJﬁf*Fl%'éﬁqﬁ_‘f’%{—/ﬂ SREE IR U “'—/\U?F\#L«ﬁ = F““ A AL
ﬂ%éﬁﬁ?%gﬁ?“’?‘fﬁ J[iﬂ B R Y e b RS YA AR B
i ULl B b?‘ifﬁfﬁa“ PURRIAS RN A [ IR AR Y o DO 3 Rl (3055 4 O i
R * A4 AR T %“ﬂfﬁﬂﬁ%%ﬂ I e B ‘lj?] b 10 mm FEE R s =
TR oRT L BEPMET AR S 5 bﬁﬁﬂ;ﬁ@éﬂﬂfﬂﬁ% Ao H %?D“"fﬁl%[’ﬁi’ o
= PE’E“;J" oy BEAS [F
Eﬂfﬁﬁﬂ?ﬁ ¢ 8.5 mmfE LI ~ 8 AR LR BRI 200 1~ AR LY B EE6 L
ARIBIRRS P~ AT RO 2 Uiy 1R U a7 o] = &l
P S A
ﬁi%ﬂ_:' AL E“Z’ PEAT = BT 40 8 S5 Hﬂiﬁrﬂ[u Sl R Y = TR
B B e (AL > E[FEWS'J‘?F O HER R IHU%JLE'F'EFJbWZFIP“z%‘ 0 e (=i
LN RS

AERTTIE
AR A R S A IR e A I PR~ FE R e R A R s SR A T
- [E SR RN
4*”Wﬁ¥%%Pwﬁﬁﬂﬁ@’fmeﬁimﬁﬁﬁgﬂrw+EW@ £
FRRIF ] » <SS 168 R TDABT o Y1 [ 05 ] g e g e

10~ 15 ~ 204125 kg/em? ’EI?EPE%#7 BRI BRI PR R B -
S BB R R

RS RS 0 T E R
%Fi%Wﬁ}@%?%’*r” GEER
= o ﬂ’ﬁiﬂfﬁﬁ:@ﬂ%

B S0 AT 6 AR AR TR B S RRAR N o PR T A g (e
FEPEAIRA 1 > SRL R (ERPRR DB YIS OIR S B A

FESREAET AR

AR L T R R R
ENFIESH - i T A A R

HRERHHRZHA LB
PR N B VR R R AR PR IR R

YA A T AR 66% o [T ok BUF D 2 AT 11,0007 o BRI ATED 8

AR 1) > 2 2 6R [IIRI SRR S ST A b2 T SRR T 4 e -



ERRIIE SO RNl S e 47
PrES BRI SRR Bh o ST SR 845 3P RERA UM 2 45930 12T

P PRETISIEAET ML

Table 1. Comparison of assembling cost of auto-spraying equipment

Type
Old New

Quantity SNT Quantity SNT
Laborcost(day) 1 2000 1 2000
Labors(man) 3 6000 1 2000
Cementpost 4 6000 -- --
Ropeway 2 1000 2 1000
Supportframe 6 3000 12 2000
Carrier 1 2000 1 2000
Drivingset 1 6000 1 6000
Hose 1 5000 1 5000
Pump 1 15000 1 15000
Solenoidvalve 1 3200 1 3200
Tank 1 1200 1 1200
Controlpanel 1 15000 1 15000
Total 63400 52400
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Fig. 1. Sketch of automatic spraying device in greenhouse.
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Fig. 2. Assembly of winch driving set.
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Fig. 3. Manually operating flow chart.
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Table 2. Relation between inverter frequency and carrier speed

Inverter frequency (HZ)'
40 50 60 70 80 90 100 110 120
Carrier speed (km/hr)
Forward 1.25 1.58 1.9 2.21 2.51 2.81 3.09 3.37 3.62
Backward 1.25 1.58 1.9 2.20 2.51 2.79 3.08 3.35 3.60
! Inverter: MIKI Pulley V1.
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Table 3. Effects of pump pressure and carrier speed on spraying quality

Spraying quality (Liter)'

Pump  Nozzle Flusd Inverter frequency (HZ)*
pressure’ Pressure 40 50 60 70 80 90 100 110 120
Carrier speed (km/hr)

(kg/em?) (liter/min) 1.25  1.58 1.9 2.2 2.5 2.8 3.1 34 3.6

25 218 11.28 204 162 135 11.7 102 9.16 831 7.6  7.07

20 16.5 9.94 180 143 119 103 899 807 732 6.7 623

15 13.2 8.40 152 121 100 872 760 682 6.19 566 527

10 95 7.10 12.8 102 848 737 642 575 523 478 445

! Greenhouse area: 228 m* (38m x 6m).

% Nozzle: 6 sets, flat spray pattern, orifice size: 1.0 mm x 0.5 mm.

3 Pump: Model WL-50, spraying pressure: 21~35 kg/cm?; flow rate: 26.5~40 liter/min.
* Inverter: MIKI PULLEY VL.
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Improvement of Wide Span Twin-wire-rail
Auto-spraying Equipment in Greenhouse'

Ling-Hsi Chen and Gwo-Wei Long’

ABSTRACT

Simplify the assembling process of twin-wire spraying equipment could reduce
labor and cost. Move the wire rails near the wall of greenhouse can provide an open
space to the plant, and be easier to fix and calibrate the wire rails. The development of
the wide span twin-wire-rail automatic spraying equipment associated with motor
inverter,timer and solenoid valve can carry out the spraying work on time automatically.
The new design also can save 8 hours of assembling time and NT$11,000 assembling
cost of each set. The spraying nozzles on carrier can move from 1.25 - 3.6 km/hr as the
frequency of inverter change from 40 HZ to 120 HZ. There are 6 flat spraying pattern
nozzles have 10 liter/min flow rate at 20 kg/cm” pump pressure. The spraying volume in
the greenhouse with 38m length by 6m width is adjustable from 18 liters to 6.23 liters,
depend on moving speed of nozzle carrier. The spraying volume can be adjusted

accurately and effectively by this equipment under user.

Keywords: greenhouse, auto-spray, labor-saving.

! Contribution No. 0396 from Taichung DAIS.
? Assistant and Assistant Engineer of Taichung DAIS, respectively.



