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Operating Performance of Solenoid Valve and Nozzle Sets for Target Selectable Sprayers
S.R Suh H, O Km Y. T.Kim V.S Choi S. N, Yoo

Fundamental informations on performance of sets of solenoid valve and nozzle were necessary to develop a target
selectable spraying system. The experiments were performed for the sets of solenoid valves and flat spraying nozzles at
3 levels of the operating pressures, and the obtained results are as follows; Rise time of the system pressure to reach up
to 90% of the operating pressure after the valve turned was affected by nozzle size and operating pressure. Maximum
overshoot of the system pressure was about 170% not affected by the sets of valve and nozzle and operating pressure. The
system pressure after its settle down within 5% of the set pressure showed good uniformity in any condition of the
experiment as less as 2.3% of its coefficient of variation. Time requirement to lower the system pressure down to 50%
after the valve power turned off was affected by valve and nozzle set and operating pressure.

Keywords : Solenoid valve and nozzle, Selective spraying, Timing of valve operation
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Fig. 1 Schematic of the experimental setup.
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Table 1 Performance of the combination sets of the solenoid valves with the nozzles at a pressure of 200 kPa

Solenoid Nozzle Rise of system pressure*I CV of systetg Time to lower down system pressure (ms)”
Valve Max. Overshoot (%) Rise Time (ms) pressure (%) 5% 50%
TP 8002 169 60 23 35 94
AV21 TP 8003 168 44 1.8 36 61
TP 8004 162 40 1.6 45 58
TP 8002 186 47 1.5 119 163
AV4l TP 8003 173 47 1.8 119 148
TP 8004 163 35 1.9 118 129
Mean 170 45 1.8 79 109

*1 : Rise of the system pressure after the valve power turned on

*2 . Coefficient of variation of the system pressure after the system stabilized
*3 : Time requirement to lower the system pressure down to 5 and 50% after the valve power turned off

41



S0l 1A BEE 45 msw BAES. weiy o)
T BRAE LR 3
7] G AEAEE A
§3he w2l ne} wp 4%

) 27gsolor & 29

ol o
1o
o,
ok ol
ol 3
> M
it
=
An
o,
2
>,

fjo

pe
o
32

0

3) e Hlo| FUY
Y AHAREE Y 5% ol A4 Al FE 3
B A% A9 A 42 ige) 79w un v
MolAGE Baslon 1 A0E B o3| W)
B o BEE A3t BE R gl 20w 1
o} ool wjgte] 7 AR wu} w2 $579) 9T
%1 é—gﬂ- _—‘j:’ JJH;]_E]%J~ /\1546} 7= uﬂug]_ 1__7:01]
of wigk WolAlee] A Fote T A 1.8%=2A AE
Ungh e 2ol Qo) P B A vjRke e
a7 oml Ao £ 7I7HEF BR A s gAY

oz o=t

4) 5%2} 50% 2t AQAIZ

&5 = =
AP FEdEg g £

g

o 3lof B 25 A ek

engaged disengaged

v \%
12
TP 8002

10 -

8

6

4

2 N

0 / ]

12 s
o] ‘TP 8003,
o 10 ) ey
-

[

o 8

® 8

2

g, A
a X

, LU

" TP 8004

10

8

[

4

2 A\

[ 01 02 03 04 05 058 07 08 08 1
Time, second

(a) valve AV21

Fig. 2 System pressure variation of the solenoid valves of AV21 and AV41 combined with the nozzles of TP 8002, 8003 and 8004

pressurized at 200 kPa.

42

H
ol UAT WH HE ALY A A%

_‘l
=
&

M9 2027k ZABGOH 1 Ak B
e R LICLIEAL -
7 RFONS g AoR vEton Wy g

0.01% w]%te] i—';——& oM R A

5% 7R} A QARRES MEEE e Ayh WH AV21S 39 ms,
WH AV41S 119 msifﬂ A M717F 2 A4l WH2)
A 1 AeAZo] Wi AV21H T oF 3u) R YERsTL o]

Het Aube AR AVP7E 2 Ak e A

T3 o3l 5% 7HeF AQATHe ARl B E

}\Z_]_‘P_E}‘i O]—t—':—?_s‘l %l‘% _EL}%’_;(].Z]E /‘]’%—

okell Ju|Z Fol7

engaged disengaged

OT

7% 26 BRI
(Z™elM 04320
2HE)A] 2 (hysteresis)
Wy 2k A9 ek
7 °L§—4 5% T
e 2t =

29}

A7)
Sl ElE Al ?‘M}E A Hol MEe) 54 AF Aol &
A A7|7F AL Az HHT =3 HoF 1‘41:}5]1:}

ot | Sl AR A el 14 A
AEYS F3 Telstol A gstolol T RO BEHULE

v v
12 -
TP 8002
10
8
6
4
2 j!\\
0
12
© TP 8003
& 10
=
e 8
o 6
2 4
&, A
. /
0
12 -
TP 8004
10
8
6
4
2 /A
0

0 01 02 03 04 05 06 0.7 08 09

Time, second
(b) valve AV41

1



%%‘J 5% 73Sk A QAZh) 101 50% 7 iﬁif\]ﬂt

Jget zto 17} Ne RAo=E ﬁiﬂ;’iv‘p }_A}f& 50%

A AQA J°ﬂ EHdO% Hiv el -ZHE {048 FASH
5+

l% #7—} 0.1% o9} 0.01% m)¥+e)]

We A A
T gl
4. &g ¥ UZ 5 5K
A4 gy AApEng wF 2wt AskE ek
2024 13 29 (b} 200 kba SFEel e teka o]

1, 713 39 ()2 (b) 717} 400 kPaZ} 600 kPal] hE o
Eﬁtﬂ Aot} A A B A F

=goz AL FFE

engaged disengaged

v v
2 TP 8002
10
8
1
Ala
4 V\ \
z N
[¢]
12
o TP 8003
. 10
3
S s
g o ]
2 4 e
L 2
o
| \_
12 TP 8004,
10
8
6
4 U“
° L
[+

0 01 02 03 04 05 06 07 08 09 1
Time, second

(a) at pressure of 400 kPa

J. of Biosystems Eng. Vol. 31, No. 1.

N
)
flo

o3

o,
1o
{127

SRR 03224 TR BH A

ko) 4@

A B AA) A4 A7 A7) 0.1 0401tk AApY
1 ujke) sk 2Hg el =B FRol tek oM 4
R R

1) Zlf 2HFE

HE kel oHRE FA o] A o] B A
X FEHLE vehd APeEA olo] theted g
I =g 2IE FARK%] o] FHE AT A 2%
&8 b feARE QA wF 2 4x}t 0.9% 3k £
FEolM JFHP =2 2 BEUROE E A LHFE
ol Apoliz i 37% FEEA oo thE i Sl mAe
JEFL A4 & Aoz BEL

£ Aol glo Ao SHFES] AA HFE 171%2A,
ol et npel o] £ Aol ER 5 Akl 1)
Ae FEFL IA &2 AoE FFE L, tht o] F st
of # FAE AAL A5 EFAAY e ste] Ao
AR FEY oF 1.7 AR dEE AA dYoR s

engaged disengaged

v v
12
. TP 8002
8
6 A
) \
\ \
¢}
o TP 8003
g
s e
g \
g, l
[+ ] L
. TP 8004
8
6
) \
\ \
, \

0 01 02 03 04 05 08 07 08 09 1
Time, second

(b) at pressure of 600 kPa

Fig. 3 System pressure variations of the solenoid valve AV41 combined with the nozzles of TP 8002, 8003 and 8004 pressurized at 400

and 600 kPa.

43



o5y A2 PRYNG TR WSS kT XY YFSY

Table 2 Performance of the combination sets of a solenoid valve AV41 with the nozzles at pressures of 400 and 600 kPa

Pressure Nozzle Rise of system pressure‘] CV of syster*r; Time to lower down system pressure (ms)‘3

(kPa) Max. Overshoot (%) Rise Time (ms) | pressure (%) 5% 50%
TP 8002 192 31 1.7 111 126

400 TP 8003 184 24 1.0 113 121
TP 8004 155 25 1.4 109 116

TP 8002 174 25 1.1 117 125

600 TP 8003 160 25 0.7 104 111
TP 8004 149 25 0.9 104 112

Mean 169 26 1.1 110 118

*1 : Rise of the system pressure after the valve power turned on

*2 : Coefficient of variation of the system pressure after the system stabilized
*3 . Time requirement to lower the system pressure down to 5 and 50% after the valve power turned off
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