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Spray Characteristics of Spray Nozzles Used for Greenhouse
Cooling

Yoon, Yong-Cheol - Suh, Won-Myung - Lee, Jong-Yeol
Dept. of Agric. Engng., Gyeongsang Nat’ | Univ., Chinju, Korea

Abstract

This research was carried out to find out spray characteristics of 3 types of spray
nozzle to be used for greenhouse cooling. Following results were obtained from this
experimental study. Water amounts sprayed with each nozzle were increased with the
spraying pressure. However the increment of sprayed amount with the increase of
spraying pressure were not consistent regardless of nozzle types. For the whole tested
spraying pressures of nozzle-type 1, II, I, the minimum droplet sizes were about 1.7~
25im, 1.7~22pm and 1.7~2.2um, respectively, and the maximum droplet sizes were about 4
4~60um, 52~71im and 45~61um, respectively, and the average droplet sizes were about 2
3~33um, 19~24m and 17~25um, respectively. The most appropriate spraying pressures of
nozzle-type 1, 1I, IIl were analyzed to be 70kgf/cm® 30kgf/cm® and 30kgf/cm’ respectively,
and their sprayed amounts were about 124ml/min, 103mL/min and 84mL/min, respectively,
and average droplet sizes were 22.6um, 21.8um and 20.6um, respectively. Also, with the order
of nozzle-type I, II, III, droplet size distributions less than 30um were 95.4%, 85.7% and
79.0%, respectively, and the distributions larger than 40im were 0.2%6, 1.28% and 1.67%,
respectively. However most all of the droplet size were less than 50um.
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Table 1. Types of spary nozzles.

T Spraying pressure Sprayed amount Droplet size

ypes (kgf/cm’) {mL/min) (gm)

I 70 120 10

I 20~30 60~85 50~150
m 20~30 76~103 50~150
v 40 120 100
\% 35~40 150~200 -

VI 50~100 - 10
VI 15 127 -
Vil 15~20 70 -

X 30~3H 100~200 50~80
X 30 75 100
Xi 3.2 120 50
Xi 2.8 100 25

* source - 1997 catalogue of farm materials company
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(c) Nozzle I
Fig. 1. Details of spary nozzles.
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Table 2. Specifications of spary system.

Types Components Specifications
High pressure pump 25Hp, 0~150kgf/cm’
Low pressure pump 0.5Hp, Automatic pump

I Filter Less than 30um 3/4”

Control box Magnetic switch, Timers
Hose P.V.C 10/6mm
Water tank 1 ton
Pump 0.7~1.3Hp, 10~50 kgf/cm®, rpm 600~800
Filter 3 levels

o,m Control box Magnetic switch, Timers
Hose 105 kef/cm’
Water tank 1t
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Fig. 2. Schematic of PMAS(MX-11) system.
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Table 3. Specifications of PMAS system.

Items Specifications
Short duration light source : less than 50ns
Light source Rapidly repeat rate : lus

Analysis of droplet by dual light source

Real-time frame grabber

Real time image processing : 30 frame/s
Save method of image : RS170/CCIR

Image pick-up device

Output method : RS-170(NTSC)

Time delay control board

Time resolution : 1lgs
Pulse duration : 100us
Delayed time limits :

1~65500us

PMAS control unit

Best focus setting by focus mode
Time contro! of light source by TTL input signal
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Table 7. Droplet sizes with the variation of spraying pressures (nozzle 1). (unit : xm)
Spraying
pressures
(kgf/cm®)| 30 40 50 60 70 80 N0
Drolet
sizes
Minimum 251 2.22 173 2.01 1.73 173 2.18
Maximum 60.33 60.42 56.71 4397 4568 59.94 4758
Average 3819 28.44 2127 25.22 22.63 2312 2352
Table 8. Droplet sizes with the variation of spraying pressures (nozzle II). (unit : gm)
Spraying
pressures
(kgf/cm®) 20 30 40 50
Drolet
sizes
Minimum 2.22 174 1.74 1.74
Maximum 70.60 51.88 54.56 55.33
Average 23.01 21.80 24.13 19.11
Table 9. Droplet sizes with the variation of spraying pressures (nozzie 1lI). (unit = pm)
Spraying
pressures
(kgf/cm®) 20 30 40 50
Droplet
sizes
Minimum 1.74 222 2.22 174
Maximum 60.55 4537 53.78 51.66
Average 24.69 2059 18.66 17.02




AL 18 wZoMsh fA A% Hold,  EATE AAw
HEUEE 018 =29 S, 74l 4 Fig. 7, Fig. 8 ¥ Fig. 9% & =24z ¥
WHog 2 40kgf/emol BTt kgt/em’dl  FJA E¥r} sbY Fsavin BoEHE
A ok AolAle g AYEE EFYHo  BEFAH stelMe FFUEY dFEEHS
Z71845% AokAe Aol Yok F BF ¢ Urhd otk Z 13 22 A, Table
&+ 50kgf/cm A BEdZel 7 FAA  TAM AHYD vpsh Zo] HUYAE AY
vhebaiet, Sut HA97, BFYZ 5o de B
diidez 1§, 0¥, M¥ =52 4% o b8 duges A debd 2549
2 oo HAYAL #Z o 17~25m, 17~ Tkgf/em’e A$2 =AS AozZA 1 2
2om % 17~22m, ANYAL 242 %k 4 B ol mud yEe AdeE B 9
4~60mm, 52~7m R 45~6lm, BIFUFL TS AUT & UHAH F, 197). 4, I
27 of B~ 19~24m X 17~Bm ¥ FF MY =2 AE, B
ol A R ¢ £ A 2YD DI dkef/em'® Skgf/em’IM ) H2Q7 Zo
I =59 Z$E Table 1o AAE 4% HEYZo] &2 EFEHA vlsiM vl
o) BxEY 50~150m# ddAske A% A dehdARy, FdgAel a9 ¢
3 aol7} g o 4 9o} AQ) 50im Rt} =3, Table 1914 XHJd
oldz Zo] =9 FTHE EE 7 =& uiok Zo] o] =FEY & AREHo] 2
o BEotee] wet H2, Hd € FFYD 0~30kef/em’d W] 7 wWFEe EEY
o] thg AL BRYE, w29 FF BFE 9 kefem’d RS AT
& 5o 4uggel BE AP Y

3»

30 | L minimum svze: 1.73um J

maximum size ; 45.68um
average size ; 22.63um

> |

z

all

10

5|

0] . N .

5-10 10 - 15

35 - 40 above 40

Dloplel size (;-)

Fig. 7. Droplet size distributions of nozzle | at 70kgf/cm2.

- 307 -



EMEERRE B7E B4R

Distribution (%)

Distribution (%)

0-5

minimm size ; 2.22im
maximum size ; 45,37
average size : 20.50mm

19.82
17.95

15.67

1.28

5-10 V-1 B-20 20-5 25-30 P-3FH 3B-40 above 4D
Droplet size (/m)
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