S 71A AR A 20 A A 3 F pp. 217~225. 1995

Design Factors of Boom Sprayer(I)

— Spray Patterns of Nozzles—
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ABSTRACT

This study was conducted to find design factors of spraying device of the boom sprayer for low vo-
lume application. Four types of nozzles(standard flat nozzle, drift guard nozzle, even flat nozzle, and
hollow cone nozzle) were used for the spray characteristic experiment. Spray patterns of the nozzles
were distinguished by the nozzle type, spray distance, and spray direction. The flow rate was proportio-

nal to the square root of spray pressure in all nozzles.

Increased nozzle height improved spray distribution at reduced pressures and/or increased spacing.
Distribution tended to improve as pressure increased within the range of pressures used for fan nozz-

les.

8 8-0](Key Words) : ¥ ¥4 ¥ (Broadcast Spraying), 71%4X(Row Crop Spraying), ¥ XU =

(Application Rate), ¥ %3 (Spray Pattern)

1. M8 He cYsle 340 9E Hassta ¢t
ARG § e 942 £77), 343 JSU]
Hade A2 s833 @ Fh IA IF 53 2o A2E gee] HA7] L wA7IEo
& oA, gaA, Z&H FAE Tt 3 s o] of &5 Ut
23] FHE 22 ste A FAZ F2 2z, $Edee e gy £ A
g L A gL 98 v Fasidn & o] BHALY] HAEL FHEFZI A3
F 3o ol Yk B EF 1:1000 =R
ol# g F A o) ute} | N e FLAVE ZA sted, I olf = £ AZE IA 37
(precise chemical application technology)®l 7H AAMe BEAAE A o} 3k 2o wh}

* Agusta sAA Aot s s 3o

—217—



F2FL71A3A A 20 A 33 19954 9Y

SGARAT &8 FEFo] golx|7] Wl o]
e AYFE SN AN S
ALg-9] &4 AN E BT Fo] Boh F,
AXAYE A e B¢ =FY FATE 45°
ool A 7Hast & A sof e, o] A
EEA LA FFe YA vlAkE o 7Y
Zht 12 FREY HE 7E B9 ope, T
oke] A2 Qs IulE 2YsA €t

EF vlo £7]¢ Yol RAHAES FEEY
2719 HE T, 2y S Al glolMEe F
EFVIZE FAE B DE7I7A AFAIZ
F en g ofdo] ¥o] FI|HNR FH3] A
AARE GF H4XE AY B4 SIFE &
2 gled, o Wy 94 Fefe] Ao AR o g
A AP e & Fofe] B E 2L, FAY
&S A AsAch
AZ, THEFIE o] &3 HAFAYP L Fe
T ¢S gF AXFoEH VR AE
zZe uA ARE =Tz o 1o wet ¢
Ao} 22 B 2A Yol dAsl AX 23
o oty ERYzY] 2rE 2HE & glod,
BEEGAYE FUssr] 98 3 58
Ao A FX3A Foz N, AU A S
3l A2 FFHE FE dde T B
FAAEL A2 ok g So] FHEF 7 EF
32 Zole XX U7 YE A AAH
A FA) YoM E Fa3 APadoz 7
£33 qlct

A2 A 7|ed B e w49 AHE
Fe FadRME A0S FAATa, ¥
o tlA e ofgde HAdE S EH
A sjo] st} ©](1986) T2 AA Yo WA
deol Y3 2 WAEY FUE =Rz A
29 g ATAXNE LS dF aRdE S
3o xZ 2 ZHNUE W TEEEE AT A
EEo)E AAIBRA LM, Azimi(1985) T Lt
Hog ButAlol ol&He HEZX Y =&
,Eol, GHEC EEERX] FUAN TS
v 2958 A3 =8, Zhang(1994)
S BEEFEY FUEE Frrsted ol A

off

Y o &3t A X Eo]E 38.1914 50.8cm
7tA] Limm¥ HEA T EA A= E FIh8to
TEY 4XE A% =E4A898 FH3A
o

& gd7ddMe BAERY SUSE NS F
A FEEA2Y 7 JEL AAE ¢ 5
=28 A 718 AEstr] st XG4
AHEHE =89 EFREE 4932 vu
T4 FAle] AP =EL WA, =
25 xRS W dUYLRE AT =E1F
< Mg elde T3 2FsnA A

D #4Ad 80% ¥ #% 2 ¢
g

HTE YRS AN BAA) B g 53
2

2 FEe 4 (D& ol &3t &3

. BOOXLPM ...
LPH=— o7 (D

LPH : &¥3 %= (4/ha)
LPM : %3 2% %(L/min)
MPH . 33 &% (bm/hr)
W:FE 2AE(n)
ha¥d 7% S48 &8 10004 12 &9
AE3e 5HEF 79 FL 1600~25002 B 7}
A, 2ukAziel Agole 71 FYA
AXF3HE 23ty FHAuFE 1000 12 L
Txglete o AR ZN BEFLE ha
2 2008] €17} H ok =3, F84=(MPH) ©
ol 7)ot ol A& 2.16~252 km, FE FAHE
(W)€ 030~045mZ 7F33ste 4 (Dl tig
gto] AAtet Azt ¥ 3EFZF(LPM)E 0216~
0.37827F =HAth
9ol 4amY TFE 2 FEo 2 AYE &
238d 29 Hole H4E 10m7} Hojof &

—218—



A7 AEFAY dA8Q TEE A AYH 972(1)

o} wrgka Eo) ol 10mE =g
60~90cmZ 733t B gFe Hash B
1621817} = oo} e},

BE e BUAL =F0 A ¢
196.2~588.6 kPa& A3} ch.

2) B= 2 9B B

FZE ol 42 48 43 2 4
Teste] E 19 ehdl uhsh go] EHE
ARSYT, £ Yxo) SYPGe ¥x 7F
%9 NASEE WHAY & YT 1PS 7hY
& ZHE Ags] V-dEZ 53¢ WY
2 ARsgen, w2 2RYLL 243
7 93 229 Aol WA FAE 4

e

——n

L

Fig. 1. Schematic diagram of experimental de-

vice.
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Table 1. Specifications of pump and measuring equipments

Equipment

Specification

Roller pump

20£/min, at 300 rpm, 490.5kPa

Hypro Co.
Max. Prssure . 1962 kPa
Max. Flow rate : 80 £/min

Pressure sensor Range : 98.1~490.5 kPa

VALCOM Co.
VPRT—A2—-5K—AC

V.S motor Maker/Model

rated power/rated voltage

Dong Yang Electro.
1PS/220/380V
150~ 1600rpm

Maker/Model
A/D Channel
A/D Resolution
A/D Input range

Interface board

Hando/PCL—812PG

16 single-ended

12 bits

+ 10V, £5V, £ 2.5V, +125V

Micro computer

IBM—PC/AT compatible
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Fig. 3. Vertical spray patternator.
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Table 3. Pressure levels for vertical spray pat-

tern analysis

Nozzle type Tip No. Pressure, kPa
3 FHAE BRGY A e
_ Standard Flat TP-8001-VS 1962 2943 4905
7h 49AA Even Flat TP-8001-EVS 1472 2453 4415
ven Fla -8001- i . .
=39 $ALE ETHYL 257 915
Drift Guard DG-110015-VS 1962 2943 4905
1% 49} Zo] 180cm X 120cm 2] o} Z ¥ Feof| 150
Hollow Cone TX-SS3 2943 4905 686.7
cmX10cm 2F U EH 16708 65cm LHHLSE
Table 2. Pressure levels for horizontal spray pattern analysis
Nozzle type Tip No. Pressure, kPa
Standard Flat TP-8001—VS 196.2 2453 294.3 392.4 4905
Even Flat TP—8001—EVS 147.2 196.2 245.3 294.3 3434
Drift Guard DG—-110015—VS 196.2 2453 294.3 3924 490.5
Hollow Cone TX—SS3 2943 4905 588.6 686.7 784.8
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Fig. 4. Spray pattern for standard flat nozzle of TP8001VS at three spraying distances,
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20cm, 40cm, and 60cm(left : horizontal patternator, right : vertical patternator).
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Table 4. Linear relationships'(y=ax+b) cor-
relating flow rate, ylliter/min] with

square root of nozzle pressure, x

(kPs]
Nozzle Type a b r
TXSS3 0.01158 0.03219 0.99
TP8001EVS 0.02180 0.01749 0.99
TP8001VS 0.02344 0.02112 0.99

DG110015VS  0.03716  -0.04394 0.98

1 Regression method ; Least squares
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Fig. 5. Effect of spray height on C.V in standard flat nozzle, TP8001VS.
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Table 5. Nozzle spacing and overlap rate at C.V £15%

Nozzle Spacing, cm{overlap rate, %)

Nozzle Type Tip No. pressure, kPa spray height, cm
20 40 60
197 20~26 (50~100) 26~46 (43~150) 39~59 (56~133)
Standard Flat ~ TP8001VS 295.5 26~33 (60~100) 33~52 (50~140) 33~72 (27~180)
492.5 33~39 (67~100) 33~59 (33~140) 46~78 (33~129)
197 33~39 (67~100) 52~59 (78~100) 39~85 (38~200)
Drift Guard ~ DG110015VS 295.5 39 (100) 59~72 (46~78) 52~98 (20~125)
4925 33~59 (33~140) 46~91 (29~157) 39~111 (6~200)
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Table 6. Effective nozzle spacing and spray height of each nozzle

e, kPa  nozzle spacing, cm spray height, cm

Nozzle type Tip No. spray angle pressur
197 40 40~60
Standard Flat TP8001VS 80° 2955 50 40~60
492.5 65 40~60
197 55 40~60
Drift Guard DG110015VS 110° 2955 70 40~60
4925 96 40~60
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