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Pictures of trial-making ULV and LV sprayer
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Picture 1. Knapsack ULV sprayer Picture 2. ULV spraying kit for
(G-ULV-69) . helicopter (H-ULV-67)
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Picture 3. Air-blast-sprayer-mounted ULV Picture 4. Tractor-mounted-ULV and LV

spr
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ayer (SSM-ULV-70) sprayer (TM-ULV(LV)-72)
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Picture 5. Mono-rail-mounted LV Picture 6. Air-blast-sprayer-mounted
sprayer (BM-LV-74) LV sprayer for trellis-

orchard (TSS-LV-74)
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Fig 1-6 Span-Spray Row Crop LV sprayer
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#1-2% HWAVERMESEREOEE L 48
Table 1-2 Type and chracteristics of knapsack ULV sprayer

g8 o B KX &

commercial name

#3773 XDM-RLV
kyoritsu DM-RLV

LK 7 54 AL =¥ 2108
Maruyama
Kuraisu Jyupita 108

7 R&FXADM-30, VS-1
Kubota ADM-30, VS-1

OB o B R [T - R - 7 om S5 I wmowm R E E E
type of blow head rotary disk propeller fixed edge
# Ll L] 9 4—5 4—5
swath width (m)
x B L B 10—50 4—78 5—45
discharge rate (m¢/min)
wOoHE o E 7 — 400 150—250
pressure to liquid
(mmAq)
%A o B E 4.5 13.0 13.0

air flow of blower
(cubic m/min)

=y oy EE

power & rpm of engine

3.0 ps/7500 rpm

2.8 ps/7500 rpm

3.2 ps/7000 rpm

RO L &=L (type of blower : centrifugal)

i
it

1~ 3¢/ha (application rate : 1-—3¢/had
10.27 m/s (B ®E 14/ha, EXfRIESm, thE ML 28 mf/min D& X)

(travelling speed

1 0.27 m/sec (application rate : 1.0 ¢/ha, swath width : 5m, discharge rate: 8§ m¢/min))

[pinisan)
THEE!

H1-3%&

1254 /ha (application time : 125 min/ha)
8 ~10kg (weight of knapsack : 8 —10kg)

Tamaink R olkRpR 140

Table 1-3 Pest control efficacy of knapsack ULV sprayer (commercial type)

5 = B 4 B % o o= i 1+ FE F o JE B R
t:?)e of spraver active ingredient| application swath deposit _barticle mortality
¥y pray m{/ha rate ¢/ha m rate size, micron %
e hYA 556 0.93 9 6.6 79 93. 4
Kyoritsu,
DM-RLV
F L 422 0.72 4 5.5 59 100.0
V54 AV 2ER —
Maruyama,
kuraisu jyupita
108
A7 H 741 1.23 4.2 5.2 65 100.0
Kubota, ADM
-30, VSI

3 MEP L-60
el @ A *
RegER
=H A4 F= 2
FRERBFT ¢ R AR

pesticide : MEP L-60
tested crop : paddy rice

target pest : rice stem borer 2ed instar larva

tested Agricultural Experiment Station : Shizuoka Agr. Exp. Sta.

peried ¢ June of 1975
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Table 1-4 ULV & LV sprayers for vector control in countries, 49),

2]

name of country

BB DB O8RS (GEED
type of ULV & LV sprayers include fogger

Saudi Arabia

Iraq

Bahrain

Oman

Egypt

Qatar

Pakistan

Libyan Arab Republic

Burma

Indonesia

Thailand

Malaysia

British solomon Islands

Dynafog thermal aerosol generator

Swingfog portable thermal fogger

Plusfog thermal fogger

Micron ULV sprayer

LECO ULV vehicle mounted aerosol generator

Tifa vehicle mounted thermal fogger
Lister vehicle mounted thermal fogger

Swingfog portable thermal fogger
Tifa vehicle towed motor fogger

Swingfog thermal fogger
Pulsfog fog generator

Tifa vehicle mounted thermal fogger
LECO ULV vehicle mounted aerosol generator

Swingfog portable thermal fogger
Tifa vehicle mounted thermal fogger

LECO ULV aerosol applicator

Tifa vehicle mounted fogger
Swingfog portable thermal fogger
LECO vehicle mounted fogger

Swingfog thermo-fog generator

Mity Moe hand carried mistblower
LECO vehicle mounted aerosol generator
Fontan motorized knapsack mist blower

Swingfog portable thermal fogger
Swingfog vehicle mounted thermal fogger
LECO vehicle mounted ULV aerosol generator

Dyna thermal fog generator
Pulsfog thermal fog generator
Swingfog thermal fog generator
LECO vehicle mounted mist blower
Fontan motorized knapsack sprayer

Swingfog portable thermal fogger
Swingfog vehicle mounted thermal fogger
Solo power operated knapsack mistblower

LECO ULV vehicle mounted aerosol generator
Fontan ULV sprayer
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B 2-1F PRI L o E o A (IHR145—504F)

Table 2-1 Pesticides for ultra low volume on study (1970—1975)

common name of pesticides

=4

ﬁ . .
toxicity

X % F W L A E K

names of crop and pest

AF = H A F oy, 1IN I EVNTF A

MEP ¥ OE W
ordinary substance YV, IR Verzaasg, YTl oawF LAY,
VVIANY, TEEVSIAN )
rice : borer, tea : tortrix, hopper
apple @ tortrix, moth
DEP Bl 4 IFi=2hr4Fa
deleterious sub. rice : borer
sew7 o F 312V (A) #l L AR =HALF o
chlorophenamidin deleterious sub. rice ! borer
ser7 . F 12y (B) il W TF 12D A1Fay

chlorphenamidin

deleterious sub.

rice : borer

<= 7 vV v

& i L

AFxTwvHh, m2aslt FeHDITTITAY

B
ordinary sub.

malathion ordinary sub. rice : hopper, cucumber : aphid
BFMC Bl AF i wvh, aaf, Kiahrszv<F
deleterious sub. IFYex=zmaslg
rice : hopper, tea : tortrix, hopper
EPN MPMC ) L) AF i wvh, aalg
deleterious sub. rice :-hopper
MEP BPMC Bl L] AR 2hALF oy, TvH, =asq
deleterious sub. rice : borer, hopper
MEP =5 v v A J AR =2HAALF a2y, YVH, =234
MEP malathion ordinary sub. rice : borer, hopper
BAH=A Y HEWE % bii 7] AR SN
KMS anti-biotics ordinary sub. rice : blast
EFRFYA YV FH S~ # et} ] A% 1 R
hydrooxyisoxyazole ordinary sub. rice : seath blight,
REFAV * bii] /)| KB 777 Ay
formothion ordinary sub. radish : aphid
PAP LG il FYRY LT AY, YU, agy
deleterious sub. BNV FAAFTT AV
cabbage : worm, looper, moth, orange : scale
BPMC LG Bl Wy HiIFVerzaasg
deleterious sub. tea : hopper
- PAP o BINA LN RAAFTTAY, Bl ah s
deleterious sub. =¥, I FNVermaaf, RE: 7754y,
FYRYITHAY, aFH, b vAY, DA
TIARFLY, YVIALAY, (IR T
7T AV
R -orange :-scale, tea : tortrix, hopper
radish : aphid, cabbage : worm, looper, moth
apple : tortrix, moth, cauliflower : aphid
A A Fvy * b b CEREUR, D AD  HEEEER
polyoxin AL ordinary sub, tomato : blight, apple : leaf spot,
BPFS g B 4 LA L oNE =

orange : mite




— i

A & fE WL F OE R

common name of pesticides toxicity names of crop and pest
Va4 * BINA T ANE =, DA LK =
kelthane ordinary sub. orange : mite, apple : mite
N A~} % BIA LN K =
benzomate ordinary sub. orange : mite
v Bl 7] FYRY L TF LAY, 2FH, =7 AV
sevin deleterious sub.

cabbage : worm, looper, moth

(##iE application rate: 1 —64/ha)

B 2-2K WRRELCLERMHERE (BEM48~5145)
Table 2-2 Pesticides for low volume on study (1973—1976)

common name of pesticides

==

toxicty

g F W LR E R

names of crop and pest

TE7 2~ WP
acephate WP 20 ¢/ha

¥ B
ordinary sub.

FYRY L aFH, 2L YAY, THAY, TV,
cabbage : looper, worm, moth

”
30 & 50 ¢/ha

”

LWt e Fry7 7506y, E27H77
FTAY, TAI 3 gay
potato : aphid, beet : worm

T 2= btV RT WP # il 7] Lebind 1 2 &K, 777 4v
acephate+maneb WP 604/ha ordinary sub. potate : blight, aphid,
77 -~ b +TPTH WP ] L) TAZ R, = v av
acephate+TPTH WP 604/ha deleterious sub. beet : leaf spot, worm

7 %7 =— b+TPN WF * & L] TAE G L REDE, abrvay
acephate+TPN WP 604/ha ordinary sub. beet : leaf spot, worm

TeT 2~ b+FAT 5 R 3 bri L) TAZ UIBER, =2 v sy

— b AF M WP
acephate+thiophanateWF
60 ¢/ha

ordinary sub.

beet : leaf spot, worm

L
sevin 7 ¢/ha

2l W

deleterious sub.

FYRY = bvAY, aty
cabbage : worm, looper

v 7 % +MEF WP * ] ’ DAZD CEABIER T2V Vv 24N
captantMEP WP 300 ¢/ha ordinary sub. apple : leafspot, moth
v WP Bl Lyl FYRYITALAY, Y AY, aFy, v

sevin WP 10 ¢/ha

deleterious sub,.

N, TTTAY
cabbage : looper, moth, worm, aphid,

DNBPA WP
100, 200, 400 ¢/ha

7l

deleterious sub.

TeERE, Lednd, TAE: 25, v=, 7H ¥
onion, beet, potate: Polygonum blumei Meisn,
Polygonum nodosum Pers, Echinochloa
crus-galli P. Beav, Chenopodium album L

< v 7 KFHE
mancozeb WP 100 4/ha

F®
ordinary sub.

FF 7 7 F— b ARFIH
thiophanate WP 100 ¢/ha

#*
ordenary sub.

MAFA+MEP WP
100 4/ha

B

poisonous sub.

SED AR REIVYE, BBR SUYR

grape : rot, mold. leaf spot, rust

”

”

—_12 —




— fiid % # ) i &8 FE W L F E R
common name of Pesticides toxicity . names of crop and pest
= v+ 7+MAFA WP = i ) 7
ir(x)a(x)n;;)}z};)b%—MAFA poisonous sub.
MAFA 100 ¢/ha 5 # P
poisonous sub.
amoban+ZnSQ,+7H-0 = L] ”
WP 100 4/ha deletrious sub.
DMTP EC 100 ¢/ha B 7 BIALT ) FAAHT A
deletrious sub. orange : scale
180 I T
150 —\ 5
=8 g o 50
B G \ : <5V, L—9% :
N E 190 s ° mal‘aﬂuon .—96 _ - ;
D E \ N \\ =ZY, L=60
~1: g . P 5 40 \ _malathion L—60
:}/ 4:5’ o i N {j\\ § k \\,\ %
22 6 5 Tl
S < > 230 o
S~ i n
N =g
- )
W% 45 5 6 75 & 20—
2 %5 4 05 75 15 25 3 45 55 65 75 85
Wi, liguid temp C FiE, lquid temp T
50 ' 50
W : -~ o
= MEP,L—60 | 7 MPP,L—60
2 )N S g —
N L
Av S — A SN
o > s i i
£ %0 e : e =
£E >
20 -
O 55 w45 85 o5 75 85 15 25 35 45 55 65 75 85
Gk, liquid temp ¢ i,  liquid temp ¢

Bo-l® Wi LREOBRF

Fig 2-1 Relation between viscosity & temperature




B 2-3% MERAK (MEP L-60) & #HIDINEC X5 i

Table 2-3 Decomposition of ULV pesticides and solvents by heating (%)
MAM) 1200 | 120°C | 120°C | 100°C | 100°C | 8s0°C
heat 10 min 20 min 40 min 20 min 40 min 40 min
= F X v B 62.7 60. 8 58. 4 57.1 62.7 61.1 62.2
MEP L-60+solvent A
7 B & 3.0 6.9 5.6 0 1.6 0.5
decomposition
b4 4 =) w b3 62.1 61.4 61.5 — 61.9 60. 9 61.7
MEP L-60+solvent B
> f & 1.1 0.9 — 0.2 1.2 0.4
decomposition
¥ Ao 150 B % 62.1 62.1 61.3 — 61.4 61.3 62.1
MEP L-60+solvent C
o 3 & 0 0.8 — 0.7 0.8 0
decomposition
T T N VB R 62.9 62.8 61.9 — 62. 4 62.8 62.9
MEP L-60-+solvent D
vox fi2 i 0.1 1.0 — 0.5 0.1 0
decomposition
#2-4F HEECRYE (malathion L-60) DInZC I 5 /)%
Table 2-4 Decomposition of ULV pesticide and solvent by heating (%)
MAA 130°c | 120°c | 120°C | 100°C | 100°C | 80°C
heat 10 min 20 min | 40 min | 20 min | 40 min | 40 min
= F & w B ¥ 61.4 60. 4 60.4 56.9 60.5 61.1 60. 7
malathion L-60+solvent A
> i B 1.0 1.0 4.5 0.9 0.3 0.7
decomposition
V] Lo 150 B & 61.3 60.9 59.9 — 60.2 60. 4 60.7
malathion L=30+solvent C
B 0.4 1.4 — 1.1 0.9 0.6
decomposition i i
7Ty vV BEK 61.4 61.4 61.7 — 59.3 60.1 59.5
malathion L-60-+solvent D
> = ‘ 0 0 — 2.1 1.3 1.9
decomposition g

Kis DN ) DBRYELEEC ol &b 5, L
HUBROREBENERHT, ERHEELRR AR
iR b ik o, IR L THERAR (BER ©
RHTIY, BB O&BMS DR TR, AR
BiE2 BRI L0MRDH-T, L AREBC L
TREHIRICL A OBEXET X5 L0255,
FREVBHRAORRI IS T 5 BT, 4
BB & U TSI RB8ATIERL, 10005 ~1500
B U CEH AT 5 BTG HOBIEY, 10~30f%8]
BEFRLUERCHL TS ONEIRT, EEOELR
4 BUALH), AEEMFISOEMIERIC LY, ik
R O TR HEC oo T b,

2) MEBHRICHT S R oA R 7)
ZORBL, BERARC I BRERNFELE
%, BARERLAELIOT, BilosERAOERK
NRBFECTRTDIREARDD,
i RABRHE
HER LBk R T LBY, £BOZTRIAR
Bilgras RBEFENChTeFeHrodor
ﬁi\:—%ﬁ L7'Co
1) REdE SRR LI, Bk
A7 v v A#H(13Cr), WEgak, g% (REL0m), 7
IE, g, BEEREE (0T PSvy b)),
ARy ¥ (ABHEASAV=), B g7, HEEEY

7w —




#F2-5% MEHHETHTIHEOBA
Table 2-5 Corrosion of materials used to liquid of ultra low volume spray
B =5 v v, L-60, MEP, L-60, tested pesticide : malathion L-60 & MEP 1-60

e #
steel SS

s & o % B
grades of corrosion
gt # ) kt % = . B :
. f
tested materials test hours (hr)
24 48 72 96 120 144

WH#HELE = - 4 4 4 4 4 4
vinyl chloride plate
Tak—2A (27 v—F) BEE 0 0 0 0 1 1
2 blade rubber hose for power sprayer
ThKr—A (1751) 0 0 0 0 1 1
1 ply rubber hose
7 7Y LfEig o1 S 0 2 2 3 4 4
acryle resin pipe
BERAY =5 v v (0. 1m/E) 0 0 0 0 0 0
ag. polyethylene cloth (t =0.1mm)
EEAHEE = -2 (0.1mE) 0 1 1 1 2 2
vinyl chloride cloth for horticulture (t =0.1mm)
HEE = — ot g 7 0 0 0 0 0 0
vinyl chloride pipe
sm—n=yy R (HEVER) 0 0 0 0 1 1
automobile Ni-Cr gilding plate
R (BEEE). 0 0 0 0 1 2
automobile painting plate
ki " 0 3 3 4 4 4
cupper plate CuP
A7 v v AR (18 Cr) 0 0 0 0 0 0
stainless steel (13 Cr)
T =y agEl (BA T A MK AC 0 0 0 1 2 2
aluminum casting for knapsack sprayer
4 % STPG 0o 0 0 0 2 2
steel pipe
¥ @ M ik SP 0 0 0 1 2 2
steel plate
B $h M BsP 0 0 1 2 2 2
brass plate

% 0 0 1 1 1 1

BREOFRE 01Nz ALERL, 41Xk 0 :non corrosive, 4 :most corrosive
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Table 2-6 Used materials to corrosion test by low volume spray liquid

name of materials

#H 178

composition

B & R & SGP
steel pipe

P 0.05 less
S 0.05 less

T3 E A6063S
angle aluminum

Cu 0.11 less Mn 0.1 less Cr 0.1 less
Si 0.2-0.6 Mg 0.45-0.9
Fe 0.35 less Zn 0.1 less

® om o
BsTz brass pipe

Cu 63.0-67.0 Zn 32-37
Pb 0.07 less
Fe 0.05 less

AT v v AR SUS 304 HTP
stainless steel pipe

C 0.04-0.1 P 0.04 Cr 18.0-20.0
Si0.75 S 0.03
Mn 2.0 Ni 80-11.0

R)=F v vE
polyethylene pipe

® E R

for low pressure

RY T v X — RS
polyacetal resin pipe

acetal polyma

FArvE
nylon pipe

BEELY = — 1%
soft vinyl chloride pipe

chloride vinyl polyma

vyav, O)vy
seal packing, silicon

silicon rubber, flower of zinc

A=A, OV vz, NBR (1A)
seal packing, synthetic rubber

NBR, SRF black, FT black, flower of zinc

EZ A, OV v, FPM
seal packing, fluoride rubber

synthetic fluoride rubber, MT carbon

A=A, OV v/, NBR (2)
seal packing, synthetic rubber

NBR, flower of zinc, sulfur, SPR black

A=A, OV w2, NBR (1B)
seal packing, synthetic rubber

increased hardness of SRF & FT black

= =200, 1mfE), HY =540 1mE), 7 27 Y Al v) BEOHE TRTOBEEEFE—FHE T
SA4F, FAR(LFT4), Fak—2 EIEFHE  BoRETIHENEVOT, FRAELEO, BAREL
H27v—7¥), #Fe vl (BEELE=-A)T i  <kx4LLTHRLE,

ZERATT P T IADERI -7 DL EFH T 5, vii) FREAEERE 24, 48, 72, 96, 120, 144M:fd
i) BEMEI ~3vv L-60, MEP L-60, W TER LT,
i) RBREE 1MUY 1 foWBRHEYTS vi) REBHERE ABERIF25EDOLE DT,
HT AR, TR VRTHBRBEE L, $FA—  MEP L-60iATF v A, £V =5V VYRAL, 3LA

MEET 7 r vRCR DT, BB CRREREMAT CZEECEEIRD DI ok, HEEOREICIE

o

SN DI D oTzo o RUASOMENLIZE A L

iv) BEFHE BB SEEEBEL 16HHE AKX hol, F<F VY VYL-60IT, AFVLA,E
KREBBH L VIE L, TRBY T Loy, 248 V=g L VIR L, (REAEBELCERENI 0T,

o & BRI RFEE T oW 2,

LT RTIRIE L DB VIEER L TUBREDB K Eh ol
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Table 2-7 Used liquid of low volume spray to corrosion test

i3 # K] R E R 1t - 4 B, S
name of pesticide liquid dilution composition ‘
FF 7 7 F— b AFLKFH] 30 1, 2-bis (3-methoxycarbonvl 2-thiour-
Thiophanate methyl WP eido) benzene )
= v R 7 IKFF 30 manganese ethylene-bisdithiocarbamate
maneb WP
v VELE 30 1, 1-bis (p-chlorophenyl)
kelthane EC 2, 2, 2-trichloroethanol
R EFF VELFE 30 0, O0-dimethyl S-(N-methyl-N-formylcarb-
formothion EC amethyl) phosphrodithioate
T w7 e — b IKFIH 30 0, S-dimethyl-N-acetyl
acephate WP phosphoroamidethioate
Bk - urban water-supply
water

viil) HZE LDEOHEEND, AFvLrREHY
=+ VVYRFERATREL RS, LALEY =5 v v
W, BRSO T D THEHE & v 21 5 fodiTi
BRI LOEESNENHD,

Tl = — A HORANCRKE L,
B) VHERBHTHEAETZ ORERT,
GHRED 13, HERNIVWERTH o,

3) SEERRCHET S RO ERER, 51D

i HERME S X OB

i) HEEWR RN, BESBECRIE
DI E LTHER SR TWB &BHE, AREiEH ks
SOV AR O 1BTEE R BV o, MR o, bR
HAE2-6FEDERDTHD,

i) #HEAPHEERAER BRIl oRE
i, BESEERE UCHRRAR FHERBRRS#
SN THBEREDOSFMD, B 3EHE KEH 2EE
PEEL, FRABRNCILA 2 EE KA 3 ERYE
HFLTRBICH L, ¥0K020RBEETLIT-
oo HRABEORNRE, BE (HEHMIFE 27RO
EBDTHD,

i R L ORBRIE

i) #EREEEoMEE  HRMEOERILE

—BEBERRC O 2@EHB LI, X 5BEO0Y v
TN TRFA—EBRBEITC % SEEMR L, 3R
o L&EHITISETH D,

SBHENL Taa -2 THREL TR TS
Lico ARSI E R X O = skl R ook
BLIDD, &HBRTINERE BE M

Y= -tk (3

L

MERE LRI L 7o,

i) M OBEKS X UBE®E

a BER BEEBIOCEOLZERY, &
B 2-TRCRLICEE DT, TIEDRE X THRT
By, FRUKRERRERE A, BETORILE B
FREE A, RRBG SRR T T TERNE
Bifot, BERZ2RICH IIAL, BEROW—E
CHEE L, TRRBEROZTIITHIT &effvy, 7H
M AER LVCBER Y AR LBEL T o BERD
pH fEiz7 7 ABE pH S&BVWERIERT %,

TR BEEEFAMEIAEET LI IR L,

b BEEE BREEBIAWEDOLDIH
EL7cb DT, H2-2RCE0/BIRINT VS, T
bbb s185an,  HET0em, & 80emoD LT AR
Teptir e, BEEE N IZATIRDD E~X, ATV
VABID T T Y e 7 b, T e T WO R R
BYTFEAT Vv 2BOR Y TR BERESR®D
2o Tnb, ;

KRBT IIARE— 2 REETS LN B2
KXo TEMDT —VAEEL, Texive7 b
BT 2435 rpm CEERT S, EMO7T R T Y 47 b
L7 — VAP ERMAT Bh, 207 rSY 57 )
D7 =V EL MEETEETS, UTESDY» 7 b
¥FCRAUEEHET 540>y 7 Ve AECEIE T
o TLTSEHRDY v+ 7 NI TR TRA—FADEETH
Linb, 7rIOPPORL HVIEA—FRTIL, %
WTIRTNTY v 7 DL BIRFIDRIC [ - TH
AL, BREOPEEL O o TENS EEAREHN LR
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2 BEKDOAS, liquid tank

L AR, frame
7~ V, pulley
LA F® — %, motor for agitation

: w34 7 b, propeller shaft

B FURE, hanger, 7 : 7 wm-~2F, propeller
L ARl test material

BoeR WAERABER

Fig 2-2 Test apparatus for corrosion

WU W -

3
/g
'RY T hanger
P& BHE  test material (metal)
P Ee#E frame bar
CEHEL test material (pipe)
177w vik teflon thread
oty F VAR test material (seal)
t 57 7anvih teflon thread

223 HEMER O TR
Fig 2-3 Hanger of test materials

N O T W N
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TCHEMBOBE AKEBNTE S,
HAMBEOR O TR, 8230 X 5l
BH, FxDEOECT 7 e v ATRAMBIEEIR

TWwd, £LTZOMY THHUL SR OBERS
DA 2KREFIN T,

c RBRMH  HEME ORI 720 B
f GOHMD T, 24RRIBEL, 2u4RFHRE B L -
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BE EREOBMIIIED T,

d BERTHEOERAMBOME Bk
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FEREERUERI T v vl TS ok HGEEM R A
KEL, WRERY, BEEOREOWRIKRELT >0
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e BEAME oYk Lo BlE

a) $FREE  HEREELHINC I - THET
THZ LR HorBEROEELLLDONAELT
WABDNRBIIBEEN S LichioT, ZOREATIE
EA xR T\5% Rating Number #F\ - CEEAH
ﬁé’ﬁo ‘fCo

Rating Number OE#IZTRD LBV ThHD,

R.N. sRFAEERE (%) FRAL S
0 FEREDR LD —
1 SEREERE 1 ~10% +
2 ” 11~30% H
3 ” 31~70% #

4 v 71~100% i

b) ARES  HEAMBOBEHK TH K
% WERLIEDKL ZREGOBENERT . &
BE AL MAFAEE L AR Rating Number #f\ T3
EF TIFETREZIT» %o Rating Number OZEi# |3k D
ERDTHS,

R.N. TEEA E-vaN-ix=1

BEAEBEL T -
RRUEDHD LD
TOBD LD
MU DHD D
BECEIODD D

c EEFftollz RBENOHEMHOE
B% ALSEP B 5 v % A RKFET 1/1000 8 ¥ CHIE L,
BES THREEZER L CRBCHlEL #EAME0ER
R bEEFELE LRSI,

d) FEEOWE  BENOHERMBO—
SRR T OREL TER 7 F AT 1/20m ¥ T J 5
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L. BEETHREBCHELUME BECELEY R
Wice Tk, HEMERSEEOOY v IR OWTL,
IABRESRE AV, BARSHET, IRLAEOHES
-7

e) WMEALOWE BERTHRIKE %
BRU o, SRR OME L BERTOME & B U,
BERMBFROREY =L v, F 4 v v, EEELE
= —ABEOWTOBEREIL BETA YRV ILHE
Wite TRBBLEET A bRV S O BB s
EL, HRT A AV 7 OKELHERAME O EETS
TER &Y, HEMBOBREENZEE & LB LRLF
Wiz, FreftRMEI R V20V v, NBR (1A)
OvVvZ, NBR(1B) OVvzs, FPM 0OV v 7/,
NBR (2f) OV v7/I&oWTiL, £2-4K0 X 5 73|
ERERREEYACT FIRREQCHELT -,

5 IR AR B OB KIC R & 5 e R R
IHRFTEZ L, MERENRS T TOMERY 5 IRERY
& Utco MEEIILL 6kg/minTIT ot TihbbiEO—
v EE L THEMB 2K FCEZ L, SoMEoEHE
EALTHEEZ TS &, #HEMEOKFEFZ I8
N5, WMEIKDBERT, EFABKIHKAL, BHY

1 :7k% v 7, water tank

2 A%, supply pipe

3 1K& v 7, water tank

4 . JaE, weight

5 B DRI, scale to measure for
expansion

6 : #EAEL test material

F2-4X BIEVHENEER
Fig 2-4 Measuring apparatus of tensile strength

i l
<> 37, maneb

.\ 0 .
8 1 1
F#7 7 & — b AF ), thiophanate methyl
" b
.
’/‘\_/ T ﬁl:f
7 7t >, kelthane
B A
4
K, water
6

T+r7x—1, acephate

pHY#, pH value

4
3 —
\ \Ti‘\}lx%%ﬁ"/, formothion
2 1
0 2 3 4 5 6 7

WA OFRMED & D FEE H
progress days from dilution of liquid

#2-5K HRBEKD pH HOZL
Fig 2-5 Variation of pH value of tested liquid

— 19 —




28K

PEEARCE T o oEA (1D

Table 2-8 Corrosion of materials used to low volume spray (1)

REREIE 557 » 5 — b 251, WP, x30, tested pesticide : thiophanate methyl WP, x30
B - HEAR | hERER | BmEA(ER
# B o *h %gu%br%a% éclhar?ée % variation | variation | variation
tested materials of rust colour of weight | of scale of intensity
% % %
B %= W & SPG 3 1 +0.25 o " -
0
7 o 3 fE A6063S 0 0 0 0 —
0
# i) % BsTz 1 2 0 0 —
0
A5 v v A% SUS 304 HTP 0 0 0 0 —
0
HY) =P LV 0 0 0 0 ~ 5.9
polyethylene pipe 0
RY 7 wx - LEREE 0 0 0 0 —
polyacetal resin pipe 0
>4 e vE 0 0 +0.2 0 —15.4
nylon pipe 0
BEEE = —E S0 3 —0.2 + 7.3 —15.2
soft vinyl chloride pipe + 7.1
vYyavOl) vy 0 1 0 + 2.5 —13.4
seal packing, silicon + 4.2
EHH=20Y v 7, NBR (1A) 0 0 —0.5 + 1.9 —-12.7
seal packing, synthetic rubber +926. 8
#FEZL0YV v 7, FPM 0 0 +0.3 + 1.4 - 4.0
seal packing, fluoride rubber + 6.3
L= 20Y v/, NBR (2) 0 0 +0.7 + 0.1 - 1.1
seal packing, synthetic rubber + 2.1
L= A20Y v, NBR (1B) 0 0 +2.3 + 0.6 —12.6
seal packing, synthetic rubber + 9.1
SREARSFE ¢ 7208%f, time of test:720 hr

w L AROELEEZORL,

GEREELBEE T 0 bl 41I38kK

+ variation of outer diameter & thickness

outbreak of rust & change of colour ! 0 non, 4 most

Fo b 1.6kg DEESTHEBIBMT S, A ki
HEA RN EZF L ERET S X 5 RF L
2, AEBROEREMH CREVCEE THET & 2 o
oo
iii RRERSIOEE

i) BEREO pH Es I ONEE HREEE
o pH Ex BEEFHEE» SRERZIE T 7 B R
FEUIRERIIE 25 MO RN THD, HHERABEKD

FRBLES (BRMARY) © PH fEIZ, =¥ %785 Fx7 5%
= bhRAFATT, TARVT2 TRT - 147 ki
EFAV 4.2, KEKE9 THotk, —BERBEDOE
BEEO pHEIRL, =Y &7, 57 5%— 252,
ey, KOBLIEEAEEN T, T27 2 —
bR EF VL, BERHER S O HESEET S
T lienio pH ERTAEEEY TR LT,
HRBEBRBROWRIL, RERBIK~ERR T ¥ T25~30
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DEEARC T AR ORA (2)

Table 2-9 Corrosion of materials used to low volume spray (2)
REGEIE = v %7, WP, x30, tested pesticide : maneb, WP, Xx30

75 EEEER | AR | BERER
i 5 # £t ﬁ%rfég %‘har;ée ?‘; variation | variation va?iation
tested materials of rust Colou%' of weight | of scale of intensity
% % %
B’ % M % SPG 3 2 +1.3 +2.2" —
+5.7
7 oA 3 fy % A6063S 1 1 +0.1 0 —
0
H O & BsTz 0 1 0 0 —
0
AT v A% SUS 304 HTP 0 0 0 0 —
0
H)=F L vE 0 1 0 0 - 2.9
polyethylene pipe 0
RHY T ez — L EBIEE 0 1 0 0 —
polyacetal resin pipe 0
F A4 or v 0 0 0 0 —-19.2
nylon pipe 0
BEHELE = —1E 0 3 —0.6 -1.0 —15.2
soft vinyl chloride pipe —_
vYay, OV vy 0 2 —0.6 +0.8 —26.9
seal packing, silicon +1.0
ER= A0V v/, NBR (1 A) 0 0 0 0 - 7.3
seal packing, synthetic rubber 0
BE=ZL0Y v, FPM 0 0 0 0 —15.3
seal packing, fluoride rubber 0
A= A20Y v 27, NBR (2) 0 0 0 0 —20.0
seal packing, synthetic rubber 0
&= 20Y v, NBR (1B) 0 0 0 0 - 8.7
seal packing, synthetic rubber +0.2

SRERIEE] ¢« 7200% R, time of test: 720 hr
# L SVEOEALE B DETL,

GEIRAEE LHEE L 0L, 4%k X

* variation of outer diameter & thickness

outbreak of rust & change of colour : 0 non, 4 most

CCTHoTo

i) gAMoL MR OB EL
LT, #ERAE, ThE, BESL TEAL WE
LA 5 EEOBER IO, KEKCBEL, B,
AR, 2 AR OBEELOVT BERTo
T RIZKD ER IV TH S,

a Fx7yi—bAFAREELERME
DI 28I F + T v F— P AFARER

U Bbito, #ReE, FaE, EBRAILER i
LR, BMETLRLR L, RERE BHHTCER
R b, BEEEL FEEIzbTATHD,
D HITRD bl ARBIEH B O EY =5 v
YV, BV TER~L, T4 wrOEHEL, BENGY
~15% A DR bhteds, g by, BETikion
otce BEEY = — L TiY, HM4ZTERRD b R i
2 EE, SR hI0.2%, 7.2% LT, @
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Table 2-10 Corrosion of materials used to low volume spray (3)
REEEHE LV, EC, x30, tested pesticide : kelthane, EC, Xx30

o5 EETER | NEEER | MER(LE
Bt A M e ﬁf % & {f‘: %Th < % variation | variation | variation
tested materials ofu rurseta colaonge OL | of weight | of scale of intensity
ur % % %
R % M & SPG 0 0 + 0.1 0 —
0
7 o 3 f4 % A6063S 0 0 + 0.1 0 —
0
H i H BsTz 0 0 0 0 —
0
AT v v AE SUS 304 HTP 0 0 + 0.2 0 —
0
AR =L vy 0 1 + 1.3 + 1.2 - 5.9
polyethylene pipe + 3.3
) 7w & — VRS 0 0 0 0 —
polyacetal resin pipe 0
> A4 m v 0 0 0 0 -19.2
nylon pipe 0
BEELY = -1 0 4 + 0.9 + 7.7 —-33.3
soff vinyl chloride pipe + 3.5
vYyay OV v7/s 0 2 + 5.8 + 2.8 —-13.4
seal packing, silicon - 1.1
A =Z20Y v7, NBR (1 A) 0 1 +28.1 + 6.9 -18.0
seal packing, synthetic rubber +12.8
HBEZF20Y v, FPM 0 1 + 1.6 + 1.0 0
seal packing, fluoride rubber + 2.1
AR=TA0Y v, NBR (2) 0 1 +13.7 + 3.1 —-12.0
seal packing, synthetic rubber + 8.5
AW, %409 v7, NBR (1B) 0 1 +31.0 + 8.2 —18.0
seal packing, synthetic rubber +22.2

SREARERT ¢ 7T20KE0H], time of test: 720 hr
* L AMROEEE S OEL,

R LB D 0 E ki L, 4Lk

* variation of outer diameter & thickness

outbreak of rust & change of colour: 0 non, 4 most

EELL15. 2% DB TH H, BEELHELLTIxien
o, ¥V=ayv, NBR (1A) FPM (3#%), NBR
(2#8), NBR(1B) O&0V v 7ol FEIR
Lk SREEET 0~2.3% ML Tk Y, ~HEE
£T0.1%~26. 8% WML T B, T, BEELTLL
%~13. 4% D L T5 5, JEBEN DS,
B B Tlol,

b = VR TKFIFICRE L g o mE

T 29 R~ VI T ARFNCEE L R
DEERLE, BEE EREAER HEEEER BELS
LR ER LT

TAIEE ERE AT VUVAE RIT A~
B, EErRD bhiich o foo REME L,
FEREEY RS, BEALTIHL 3%, ~EBZE
1T, SME2.2%, B &5. 7% TR Fh#mL Th 50,
SRR EERENEE LN E Bhhic, BEELY
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Table 2-11 Corrosion of materials used to low volume spray (4)
SHEAMIR kL =54 v EC, %30 tested pesticide : formothion, EC, 36% % 30

< BERALR | SFEELE | BEE(EE
f# N # *h %u%)r%a%‘ %‘a;ﬁ‘e {% variation | variation variation
tested materials g of weight | of scale of intensity
of rust colour o P o/
% % %
B % O % SPG 4 4 — 4.5 —0.4% —
- 7.7
7 A 3 5% A6063S 0 0 - 0.1 — —
#H ) & BsTz 0 1 — 0.4 — —
A5 v L A% SUS 304 HTP 0 0 0 — —
BY =51 V& 0 1 + 2.7 + 1.6 - 5.9
polyethylene pipe + 1.0
ARV T X — 1 EEE 0 1 0 + 4.0 —
polyacetal resin pipe
F A om o ' 0 0 0 — ~19.2
nylon pipe —
BEE(LE = — L8 0 4 + 15.6 + 7.7 —51.5
soff vinyl chloride pipe + 6.6
e 0 1 — 21 — - 45
seal packing, silicon - 0.5
=240V v/, NBR (1 A) 0 4 +111.1 +19.4 —69.1
seal packing, synthetic rubber +29.4
#%= 2007, FPM 0 2 + 3.2 + 4.8 ~ 6.5
seal packing, fluoride rubber +10.1
&R =209 v/, NBR (2) ‘ 0 3 +149.1 +31.5 —73.3
seal packing, synthetic rubber +41.3
HH=20Y v 7, NBR (1B) 0 4 + 44.7 +11.1 - 3.5
seal packing, syntheic rubber +27.8

SREARERS © 720R%R, time of test: 720 hr
* 1 SMROZE L EEI DL,

GRS LA T 03B L, 4 REMER

% variation of outer diameter & thickness

outbreak of rust & change of colour : Onon, 4most

= =3, HEZEEL, HEEL15 2%E T L, NBR
(1A) OVyv7, FPM (3#%) OV v, NBR (2
) OVv 7, NBR (1B) OV vZieonwtit, EE
254k, SPEZLRRD bR o 7ehl BIEEMRE I O
TUE, 7.3%~20 B DETHED bR, ¥V a0V
vV IROWTIE, Rt EarRoh, EE JE
3tic, 2.6, 0.9%IMAR Oy, BERELEbN
%o L LBEEREIC K\ T26. 9% DELNALR,

MLILDFRD B,

¢ rrevIAFICBREL ESEME oML
. go-10kIe r & e ISR L itiE MR o6
R, TEE, BEETE THRELE HEALE
73_’% L'fCo
REWE, T Y ERE AT VVAEOSRE
L, BEROYWHEALIELALERDL 7t h -
Fro BRUEISHEID 5B, R 7 2 X —LEIEE, HY =




E2-125%

DEEAARC T B B 0EE (5)

Table 2-12 Corrosion of materials used to low volume spray (5)
REAEI: 727 o — b, WP, x30, tested pesticide : acephate, WP, x30

g5 BEEAR | HEELER | MEZELE
= e £ ﬁoﬁu% %al}? %Thar?‘e J;% variation | variation | variation
tested materials of nfst colougr of weight | of scale of intensity
% % %
B % M % SPG 4 2 —-2.9 09* —
_— 1_
73 fEE A6063S 3 3 —-0.1 — —
H il % BsTz 1 3 —0.4 0 —
AT v v A% SUS 304 HTP 0 2 0 0 —
0
R = v viE 0 0 0 0 0
polyethylene pipe 0
HEY T e x— AR 0 0 0 + 1.5 —
polyacesal resin pipe 0
Al G-I - o 0 0 —0.4 0 - 7.7
nylon pipe 0
WEEY = — 18 0 3 +0.9 + 9.1 -12.2
soff vinyl chloride pipe 0
v)avOoy vy 0 2 —-2.1 +1.8 — 4.5
seal packing, silicon + 2.5
&R=409 v 7, NBR (1A) 0 0 ~3.2 + 0.6 ~16.4
seal packing, synthetie rubber 0
BmEIA0) v/, FIM 0 0 -1.6 + 1.2 0
seal packing, fluoride rubber + 2.1
ER=TA0) v, NBR (2) 0 0 +1.9 - 0.3 — 6.6
seal packing, synthetic rubber - 1.1
&W=20Y v 7, NBR (1B) 0 0 +1.2 + 1.2 ~23.0
seal packing, synthetic rubber +12.5

SEARERS ¢ 72085, time of test: 720 hr
w1 SMEOEL LB S DEAL,

FRERECAGE D 0A bR, 413X

* variation of outer diameter & thickness

outbreak of rust & change of colour: Q0 non, 4most

F U VEOLTR, BEEOHMELIZRD il
skehy, BEELY = —2 8RR, BERCERSHET
7o b, BT & U CEN S ol #E TR W IR
T LT, TRER ~MERchIre#EmL, MERX
33. 3% WA L TH b aic BB bites = &84
¥y, NBR (1 A), NBR (2%&), NBR (1B) o
£0V v 7 OMUTNE U o Tco BEEE(LTI2S.1
%, 13.7%, 31.0%FThERBEMLTE D, 55D RE

BT H18.0%, 12.0%, 18. 0% Ltk g{brsR
-2} Bht’.o
d ArEFt vHECRE LU RSO
MZSL H2-113BIT sk v 5 oF VELFIICIBYE Lo il
WRlogERERE, TEE, EELEE ELLER M
BEERERLI,
SBHHDO D, 7o, B, ATV UAOLHE
13, BEERYEEEIRED bR oted, REREC
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Table 2-13 Corrosion of materials used to low volume spray (6)
StEAMEE 1 Jk, tested pesticide : water

- 75 BEEALE | EEE | BEALE
i = 7 *} % % g:_zl? aar?e E% variation | variation | variation
tested materials O}[-l r g of weight | of scale of intensity
of rust colour o/ 9% 9
70 0 0
B E 4 4 SPG 2 1 +0.1 o " -
0
T i A6063S 0 0 0 0 —_
0
H M E BsTz 1 1 0 0 —
0
AT vy A% SUS 304 HTP 0 0 0 0 —
0
HY =F L v 0 0 0 0 - 2.9
polyethylene pipe 0
Y 7wz — AR 0 0 0 0 —
polyacetal resin pipe 0
F 4Ry 0 0 0 0 —11.5
nylon pipe 0
BEEE = 0 1 0 0 — 3.0
soft vinyl chloride pipe 0
v)2vOoV vy 0 0 —1.8 0 — 4.5
seal packing, silicon 0
A= A00 v27, NBR (1 A) 0 0 — 0 — 8.2
seal packing, synthetic rubber 0
HBEITL0Y v, FPM 0 0 +1.1 + 0.5 — 3.2
seal packing, fluoride rubber + 1.0
HER =209 v, NBR (2) 0 0 0 + 2.9 - 2.2
seal packing, synthetic rubber +28.5
HW=A20Y v, NBR (IB) 0 0 0 — — 3.8
seal packing, synthetic rubber -

FAEARRR ¢ 720BFM], time of test: 720 hr
* P HMEDEL LB I DL,

A LB D 013k L, 413ZE bR

+ variation of outer diameter & thickness

outbreak of rust & change of colour : 0 non, 4 most

DWTHE, 2 EFREL FBAEL, hokEDBRER

FHEL 7o ERIIA %ML, HELIHE AERI
0.4%, 7.7T%FL Lo GRBEFEDO B, R =5

vy, BYTEx—n, I e vEHENIEEE T
LA FRD bl o te, BB Y = — 1120 T,
BERErZEElL, BEa TEkic15.6%, 7.7%HEmL
T 5, BREEIL51. 5% & IRIFEN T LD 2GRS b
, BEOHIENE L otc, T2HRDIH ¥ U =

v, FPM (B3) D0V v 72 o0 TiL, b T ok
LS bR TnBEE Tld/s\ o NBR (1 A), NBR
(2%8), NBR (1B) 40V v 72T, Bbi
R AR bivic, BEZAL T, NBR (1A)
111.1%, NBR (27&) 149.1%, NBR (1 B) 44.7%
ThEn#EmL, TEELLERCRT I IRKRELBL
LTC\5%, BlEEMEEL, NBR (1 A) 69.1%, NBR(2
&), 73.3%, NBR (1B) 35%, FhZhH4 LTk
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Table 2-14 Corrosion resistance of metals

B o% s 7o 1 BE O # ATV AGE
steel/bipe SGP aluminum angle brass pipe stainless steel
A6063S BsTz pipe SUS 304 HTP
FAT 7 F—~bAFN
thiophanate A O A O
methyl WP
- v * 7 ‘
maneb WP x O O O
v W + v
kelthane EC A o o )
RV R
formothion EC x o o O
7 e 7 o -
acephate WP x A A O
7K
water A O O O
O 3, suitable X 7<#, unsuitable /A 7~B, not clear
B2-155  ABUMEIER X O 2 bR Of Ak
Table 2-15 Corrosion resistance of plastics and rubbers
YN vy Fv (0OY V)
RY=sr KV T X F A %%%,ﬁét seal packing )
v - AR D woft . ya. | NBR [ 3| NBR | NBR
polyeth- - [polyacetal nylon voinyle (1 A) | FPM (2 (1B)
y!ene resin pipe chloride |synthetic synthetic fluoride synthetic | synthetic
pipe pipe . o rubber rubber rubber
pipe silicon | \ygRr.jaA | Tubber | ypr.o | NBR-1B
FAT p o~
b AF '
thiophanate ) @) A A A X O O A
methyl WP
maneb wp | O O A A A O A A O
oo o w v
kelthane EC | & o A x A X o A x
AR EF AV
formothion A VAN A X O X A X X
EC
T .— b
acephate O O O A O A O O X
WP
x o) o) o) o O O o A O
water
O &, suitable X 7’3, unsuitable /\  7’B§, not clear




D, OB FE Ld- T,

e Tu7 .~ FKAMFCREL RSO
MM L E82-12RE 7 w7 » -~ FKFIFICBEL
EEAMNBOSERLEE, TRE, BEEMER HEEL
K, BEZRER LI, &KBMEIOREHR, 713,
FEI O EM RN EHREN S DN, BELLL #Enind
BdBIice FHIC T v BT, BB LEOR
ROBERZ LI, YEOHNBEECRD bhik, A
Fv v AL EREL TEERIZRD bR Ioh o ke’
BarFBLi,

EREBEHEO I bR =5 vy, HY 72—
Je 74 = VBB, RIS RD DI, B
BHEE = — e onTid, BEREREERRLN,
HD 9. 1 %HEML T B0, BREHI2. 2% WP LT\
T ERNDT, USSP DOLNABRETH-
Too TAMBHEOWTRFRLRLIL SCERSL, ~+
B, BEA R bLINERD bRy, BEETIR
7edsotzpt, NBR (1 B)O Y v 7 ieonT, FEELT
SMEL 2%, WR12. 5% FhiEinL, ME T1223.0%
WO Lo EHEI RS,

f ARBELCHERAMEOYHEL Heo-
IBRICKIZEEL RSB 0, #Rer, FoE &
BETER, FEEER BETCRERLC,

RFERE, BEREC T OHRENR LR, o
MR oW Tk, BRERDHEELRRD bhich - T,

D ERENT5 LE82-145%, B2-15ED LK DT, f#
R B OWESIEH MRS -1, rrvy
AKB IO RV 2T+ VHEFIICEE L - 8EEle = —
s, NBR (1 A), NBR (24), NBR (1B) 0%&0
VY I THD, Bkl EF it vHFICEE L o gstit
BB E Lol Eio, HLEFF VEEICER
Lo REME, 727 = — P KFACBRE LT v 1
BEL S BEIED DR,

b oSO RER, BEROERERS,
LA, REBEES BEEHEZRELLbNE, 40
DR TIRGET5 T R e d - 12

LaL, SEORBERET, KKKk, IFcE
EULRKEELE = -0, T2 0oHL LR L
STeNZNITEEEDES X 0, AFhoAE, Fig
BHN, WESEORREHEEIh S,
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1. BEMERHROBRREBE

M HERACFIR TE ARRIERMCBELN T
Toid, WEER O 2217 5 EABMAEAHEL T L,
2o TERLEGEBPRCOT, AIERORE &
B, WD X HCEREL .

a TAETIH B 1 A MR TE
Tk,

b NEREIEAF TH D cdEffiEY 4~
6m, {EEEE#H0.3~0.5m/s, BAE%Y 10/hact?
L, wEORWC & hEEOM X UEIZF 12mg/min
irhe T2t LV =1.44km/hr (=0.4m/s), L=5m,
Q=1¢/ha (100mg/10a) L35, Zithb1lhadsh
BATRERIZAI809 T, 1024 b TIXH 8 icie B8, £
PR VRERE RN 10~15RE & e o

¢ EHRIOREIT VMD (#38) ¢100—150 3
revEREELL, FV7 D Th e, Lk
T AT RO TEBLLDET S,

d WEIz v 7 OEER, H400mETEOME
A CIEETE DL DET D,

e BEOBRBDOWCHERBENT SROZE
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Table 3-1 Particle dia, and number of ULV liquid discharged
from blow heads (malathion L-60)

W ) B DR A O BE
blow distance to spray direction from blow head (m)
head 1.7 23 2.9 35 41 47 53 5.9
ook & A 188 176 166 196 196 152 160 180
mean diameter
(micron) B 115 138 135 124 118 115 —_ —
C 218 157 166 159 177 162 207 135
D 138 127 129 142 123 130 —_ —_
KIg, 6dem? ¥ bp, 33 A 16 7 24 48 36 39 12 9
7wV E
numbers of particle B 4 3 8 62 12 5 — —
per 64 square cm and
33 micron over C 3 7 14 39 50 13 5 5
D 7 4 10 11 1 12 — —
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S o L blow head B | HV 7 4 ARBEIC LTS, KFECLTH, RiTha
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Fig 3-9 Cumulative volume percentage of
droplets of blow heads
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Table 3-2  Discharge rate of blow head used by pre-heating

T oBOwE B FEE L HEROT &M X W L B V7 4 ATOEE
position of pre-heating gap between pipe and discharge rate temperature °C of
pipe muffler, mm m¢/min liquid at orifice

bottom 4 7.9 56—59
medium 2 8.9 65—70
top 0—1 10.9 80—85

remark ; AV 7 4A, orifice 0.6mm, XBEBEEES, blower 7000 rpm
B¥, pesticide MEP L-60 HJj25, pressure difference 100 mmAgq

Ak, type of sprayer G-ULV-69
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Table 3-3 Characteristics of knapsack ULV sprayer G-ULV-69

il BOE L E X o B HhEXHLE AR E o B FERE
sprayer pesticide | pressure heating discharge walk appli. work time
head mmAgq rate mg/min | speed m/s rate g/ha min/ha
No. 2 MEPF L -60 119 bottom 10.0 0.28 1 100
L-80 103 top 7.0 0. 26 0.75 107
No. 3 L-60 119 bottom 10.0 0.28 1 100
L-80 103 top 8.0 0.30 0.75 95

HEBEEEEH, rpm of blower : 7000 ##ifE, swath: 6m

TS 2 ENTE D,

i) wHIO®E  MEP L-60k L-800#H%
HE3-3FEDLER DT, L-60DI1 5 MNEFMNE L TH
EAMEVRR, hEHLENS /s T3,

HAEOYRERAEIIT, ~F vy, MEP &3, H
TEREREEC LTO0RI DT B2, SFern L
DOIIEC I B A DB T EATE = L inb E, B
B, BHREOTHZEbRARVHEHUETEML
el huEie binl,

TR AV RERNELSTHD, 2 AVES (2
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L, HohUOmETYER L, 5 3-3FRLZ0HK
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Fig 3-19 Volume medium diameter (VMD)

of knapsack ULV sprayer
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#3-4% BAMEEAE (G-ULV 69, No. 2) 0Baic i3 =
Table 3-4 Working efficiency of knapsack ULV sprayer (G-ULV-69, No. 2) in field test

: S
gﬁ%mﬁ &?&LEA {’F%I’EF m’:‘ % B# FEﬁ theoretic-| actual {’F%)‘j—fﬁ
&= # ntés\ted hn #h | discharge| walk work time (min) al work worl working
pesticide area(a) heating | rate speed &5 B o area area efficiency
(mg/mln)| (m/s) | total spray other (a/hr) (a/hr) %)
MEF L-60 5.5 bottom 10.1 0.28 6.18 5.35 0.83 60.5 53.4 88.2
»  L-80 5.5 top 8.1 0. 30 5.96 5.03 0.93 64.4 55. 4 86.1
BUAE © L-60+°1000mg/ha, L-80 ¢ 750m4/ha application rate : 100m¢/ha for L-60 and 750m¢/ha
HOfilE  HESE L b 6m for L-80

H&H LE (mg//min)
HfiE (m) < #fig (4/10a)
=n e _ HXHLE (md/min)
HEaE¥RE (a/hr) =600 ﬁ&:fﬁﬁgi(mé/loh)

AT (a)
AalEERE (min)

= Anren

EZEHEE (m/s) =16.7

FEF%E (a/hr) =60

frsaR

AR OXEL5.5a T, BWAORELHMAFELRD
ERDTHoK,

MEEOIR D HE #9908

B I8 #76 m

v s AL 69~73 mmAq
HEHLAE # 7 of /min

H & HLE 10.1 mg/min
AV 7 4 A0 0. 6mm

total head 103~119 mmAq
= vy vEER 7000 rpm

EE R A E HEETRE

B g Rk 2 0.95m (EFEH)
AR D E K ETImie o1 HE

il FRERRGREEE

TEEMHROFERITED L 3 H86~88%T, EITOEN
TR 40 ~60T B BT L, K2 7RfE oo T
bo FOBHIBAENE D TR, BHOWHS
B OFREN 7S EORHAEN e o e e dTH B o

BRI RITE 3-5 KD LB VT, Hifith 5 H B DR
EMML-60T93.7%, EMEXT5.4%T, L-80TIXIE
B 92.3%, AR T2.9% 700, &b EFHENLE
BB T, »2L-60, 80DMNCITIKR & nEN 270

swath : 6 m both pesticicides

walk speed (m/s)

=16. discharge rate (mg/min)
swath (m) xapplication rate (mng/10a)

theoretical work area (a/hr)

=600 discharge rate (mg/min)
application rate (m¢/10a)

actual work area (a/hr)

tested area (a)

total wok time (min)

working efficiency (%)

=100 actual work are (a/hr)
theoretical work area (a/hr)

=60

5) RAIOME L PBHR, 9, 8
i BB
A MEEAEG-ULV-60% EikeE I olf L, e
B LONFRBEGUTAE LT )00, BA—4&HT
KE P RBOWEHIZ 8 L, FOBBROE L xT25,
i AEBAE
e S OREEA, EEOBRA R X OB BILIIR
LRILCThD, ERBERKIZURERERUERNS
THEK (17 -2~ ) © 9 x15emz AV, FAFEE
R X » THERJE L, EoBmEAI: MEP ©
L-60& L-80T, WEEHRIA XD=H21Fa VT,
W7 B0 R, AREY HHAINCREL, ERREY
ﬁ??&’bﬁ’.o
il RABEREEE
FEITE3-6EDER VT, WALV EELThER
4mPPEFEDRMAE LRSI, hOEBL Dy
—THolce B OFEBENDHREEL, L-6023
81.6%, L-80%392.3%DIEREKT, ZOEHL i\
L5Th2, LELIOBAL, EBEOLHHL-80D3
SML-60X WPIRENENKE oo Tk,
6) BigspRoBEERBRER, 10), 11, 12), 13),
14), 15), 25)




$3-5% WAMEEHE (G-ULV-69) 1T X5b =7 21 F o v HlkaE

Table 3-5 Control efficacy of rice stem borer used by knapsack ULV sprayer G-ULV-69
G B oo (BETMHRER)
(number n/mortality %) of larva
1 A 2 & 3 & H Hi
1st instar 2nd instar 3rd instar total
N ke gpdC | A JBR | Am fpm | 4&m 7Em
pesticide treatment sur. ext. sur. ext. sur. ert. sur. ext.
MEP L-60 spray (n) 0 9 2 21 0 0 2 30
€% 0 28.1 6.3 65. 6 0 0 6.3 93.7
no- (n) 2 0 24 2 9 0 35 2
spray (%) 5.4 0 64. 8 52 24.3 0 94.6 5.4
MEP 1.-80 spray (n) 0 0 1 13 0 0 1 13
%> 0 0 7.1 92,9 0 0 7.1 92.9
no- (n) 0 0 25 1 8 0 33 1
spray (%) 0 0 73.5 2.9 23.6 0 97.1 2.9
* sur @ survival., ¥ ext : extinction (1969
o S EESC BT DIERE _ X 100%
R =153 % D CLRRoAM+RRROETD 0
— o number of extinction in each instar %1000
mortality (total number of survival+extinction) in 1— 3 instar 100%
ik R = AT BT AEER % 100%

14—3840 CEEROAF HERROARD)

number of survival in each inster

% gurvival ratio=

(total number of suvival+extinction) in 1 —3 inster

#3-6% BTAMERME G-ULV-690D 17 & FEHRE
Table 3-6 Deposit rate on paper and mortality used by knapsack ULV sprayer G-ULV-69
3E it 1 ¥ R o E R

pesticide %, deposit rate mortality of larva, ##%%9f
EAOBAE swath m, to right & left( 0is centre) 14 24 34 A&t
4 3 2 1 0 1 2 3 4 1 st* 2 nd*®¥ 3 rd¥k total
MEP L-60 4 6 5 4 4 4 4 6 4 84.2 72.7 66.7 81.6
L-80 5 7 5 4 5 4 5 6 5 95.5 100.0 —_ 92.3

# 1st: 1stinstar, ** 2nd: 2nd insar, ¥

Ik 1 gyverage values in swath. and

# 37 ZREAUERAROBRMHRAB OB RE R
L7cd o T19704E (BEFI454R) 7519734 (FEFN484)
offi, REERRY, EERBSEO05MTonWT
EEOMERAEELER LT 5, BiEIL0.9~7
0/haT, AR 671 8 mA% <L, URLTERAE
B X B 5D 2- 4 BRTHEN S FIIA X,
I, FeY, b, DAD, Ewdbh, KW

3rd: 3rd instar

ik yefer to Table 3-5

T, REPBRIS G, BRYRIFEL LTS o0
HY, BITEREEFRIMEEVLSHAIREV, 2hbit
BRI EHEOBMERREOEET, FREBT
NLBIEND, BEOIEEECTT D AW EFCHT
57— FRRT, HERME BRI IWHRCEEST
T2\,
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Table 3-7 Pest control efficacy of knapsack ULV sprayer, G-ULV-69 for trial

HITR

AFT A BEREE G-ULV-690Bkrah R

BRI B - E—— —
REBET v | m 3y | active |applica- BrfilE A F R i w | A E R ERSE .
tested ?%d Eésticid%s ingredi-jtion swath | deposit pasrit;ec € ﬁi‘:@ target | control ﬁima ”12
place  [P¢T P err;te/ha r}t/eha m rate | tlon p pest |efficacy T
T & | 1970 | MEP 600 1.0 6 2-10, — A F | AL F 2| 5
Shizuoka 1.-60 rice |rice stem | perfect
borer
(= I% | 1970 | MEP 660 1.1 6 1-5 - AR |24 F ay
Miyazaki L-60 rice |rice stem lexcelle-
borer |nt
E & | 1970 | DEP 760 1.9 6 1-2 — I AF A4 F oy F
Ibaraki L ~-40 rice |rice stem | high
borer
7857= 500 | 1.0 | 6 | 2-3 — | 4x | ara| B
chl\orophe- rice |rice stem | high
nmidin borer
L-50
g g | 1970|7557 s80 | 12 | 6 | 14 — |t x 245w =
Aichi chfor/c>phe- rice |rice stem | high
nmidin borer
L-50
DEP 431 1.2 6 0-1 — AR | AA4Fay =
L-40 rice |rice stem | high
borer
5 1970|5557 500 | 1.0 | 6 - — | 4x|x45av B | HRER
Hyogo chfo ophe- rice |rice stem | high |corrotion of
nmi(riirll) borer material
L-50
BOR B 1970 [FTE7F 625 | 13 | 6 | 14 — [ 4x [ MFavy| &
Kagoshi- chl\oro he- rice |rice stem low
ma i dirrf borer
L-40
W K | 1970 | =5 v v | 545 | 0.9 6 0-5 — |4 x| =22y &
Tochigi malathion rice leaf low
L-60 hopper
BRMC 576 | 1.1 6 1-5 — 4%l 221 =
L-50 rice leaf high
hopper
EFN 615 | 1.2 6 0-4 — 4% | 22,31 e
MPMC rice leaf high
L-50 hopper
T N1970 | v TV VY 600 1.0 6 — — | 4% | =234
Chiba malathion rice leaf medium
L-60 hopper
K OEE 1970 | =3 vv | 600 | 1.0 6 | 1-3 — | ax]a=1|x: W ?fff‘lqn“)ih‘l)
Hyogo - malathion rice leaf not L 51% g
hopper | clear a system
F0 ®oL | 1970 | EPN. 446 0.9 6 — — | 4% | 2234 &
Wakaya- MPMC rice leaf low
am 1.-50 hopper

— 42 —




BRI | 1970 | BPMC 497 | 1.0 6 — — 45| =22 1&
Wakaya- 1L.-50 rice leaf low
ma hopper
B | 1970 [MEP. <3| 1040 | 21 | 6 | o0-1 — | ax |xaran| B
Okayama Vv rice |rice stem nt
MEP borer & (borer)
malathion leaf h
L-50 hopper medium
(hopper)
H
MEP. 1090 1.6 6 0-2 —_— 4 % ” medium
BPMC rice (borer &
L-70 hopper)
% W | 1970 | MEP, 1225 | 1.8 6 | 1-5 — |4z 21727 high
Miyazaki Bi%% TIC€ liice stem |(borer)
borer & &
leaf low
hopper hopper
IL/H;P/ .| 1142 2.3 6 4.4 — |1 X ” =
MEP rice high
malathio
L-50
% #1970 | KMS 33 | 1.1 6 1-3 — |14 x|vipR]| &
Niigata L-3 rice blast high
& E | 1970 | KMS 600 | 2.0 6 1-2 — |13 | WbBFE |~ B HEETR
Hyogo L-3 rice blast not imperfect
clear |atomization
MEP 600 | 1.0 6 — — |43 A dFay| B
L-60 rice |rice stem | high
borer
KMS 690 | 2.3 | 8 - — x| viem | x m | EEL
L-3 rice |rice blast| not ;
clear ng out o
pest
i K| 1971 |RY A+ 350 3.5 1.5 — — b= b B BIR &
Tochigi v polyxin -4.0 toma- | early low
AL-10 to blight
% @ |17 |PAP  |smg |10mg | — | 1-3 o M
Shizuoka L-50 /tree /tree citrus arrowhead medium
scale
B A& 1971 raev | 1200 4 — | 1-4 — A N o2 = &
Kuma- kethane citrus| red mite |infreior
moto L-30
NV R — 840 7 — 1-5 — ” ” =
b benzo- excelle-
mate nt
B B | 1971 | DEP 800 2 — | 3-10 |200-400] 4 & (X4 Fa2v| P&
Miyagi L -40 rice |rice stem | high
borer
MEP 576 1.0 6 1-8 — AR A4 F 27| 58 &
L-60 rice |rice stem |perfect
borer
1 K | 1971 | MEF. 1400 2.0 6 1-9 — A x | 224
Tochigi BPMC rice leaf excelle-
L-70 hopper nt




W K | 1971 | PAP 750 | 1.5 6 | 1-9 — |4z z2aq0| =
Tochigi BPMC rice leaf excelle-
L-70 hopper |nt
% g [1om (SEEEYL 750 | 15 | o6 | 18 — A& | EH#E| o |THIEAE30
Ibaraki — vhydro- rice | sheath |medium|H D&
oxyisoxaz- blight spraying :16
1
ole L-50 & 30 July
EL’. ﬁ 1971 | PAP 1125 1.5 6 2-8 260 |F X [TH LYV, 2 75
Miyagi L-70 Y ca-|7"# worm| excelle-
bbage|& moth |nt
w Il | 1971 | PAP 2100 | 3.0 | — | 14 — T T2T %
Kagawa L-70 citrus| . wvhead fl)tccelle-
scale
% fE | 1971 | PAP 3010 | 4.3 — | 25 — |BMAFATT A B
Ehime L-70 citrus|v high
scale
W 1% | 1971 | MEP 1968 | 3.3 | 09| 57 — | % P20, W
. _ 71N N LAY .
Shiga L-60 tea . ¢ hO.pp_medmrn
er, tortix
BFMC 1660 | 3.3 | 0.9| 5.9 — % 22500 =
L-50 tea |’ IZSEA 7| excelle-
hopper nt
PAP 1520 | 3.1 | 0.9] 5.5 — | x 22410 =
. N N A . i
1.-50 L hopp- ?{celle
er, tortrix
B  F | 1972 | MET 2400 | 4.0 |6-10] 2-5 — |vaci~eFras & dwarfing
Iwate 1.-60 apple | tortrix high tree
FIFEZ 600 | 6.0 6 | 45 — \DACHEREREM E | dwaing
polyoxin apple | leaf spot| high tree
L-10
B | 1972 | PAF 1575 | 2.3 | 36| 2-10 — 0T A7,
Mivyagi L-70 4 F 5 W)orm excelle-
cabba- looper nt
g¢ moth
#%  F |1972 | ~=5vv | 1200 | 20 | — | 1-6 — %‘9’577“9A~y =
Saitama malathion cucu aphid high
L-60 mber]|
# %3 )l | 1972 | PAP 1500 | 3.0 7 | 4-8 — Kk BT TTav| FEEse
Kanaga- 1.-50 radish| aphid Imper{-
wa ect
W 1973 |7F7 =7 2000 | 17.2 | 6 | 5.5 — [#+=2%, 7| F |Low
Yamagata cephate b4 I A excelle- Volume
%VFI’) 509 cabb- moth |nt Spray
LV ° age worm
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Table 4-1 Meteorological conditions of field test
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Table5-1 Test condition in downwash velocity

mm s |~V roRR | MmmE | mawe | v B | SURE D | m
test No type of altitude flying average wind relgh.ve
' helicopter m speed, MPH speed, m/s 1m 4m humidity %
H-3-0 hugue 269B 0 1.5 22 20 71
H-5-0 0 1.5 22 20 —
H-10-0 10 0 1.9 23 21 —
H-3-20 3 20 0.3 24 22 74
H-5-20 5 20 1.4 23 21 52
H-10-20 10 20 1.4 23 21 75
H-3-40 3 40 0.5 24 22 74
H-5-40 5 40 1.7 23 21 52
H-10-40 10 40 1.2 23 21 52
H-3-60 3 60 0.3 24 22 74
H-5-60 5 60 0.5 23 21 52
H-10-60 10 60 0.5 23 21 52
G-3-0 Bell G 2 0 0.9 22 20 71
G-5-0 0 2.0 23 21 67
G-10-0 10 0 1.2 23 21 67
G-3-20 3 20 0.7 25 22 74
G-5-20 5 20 1.0 22 20 75
G-10-20 10 20 0.3 22 20 75
G- 3-40 3 40 1.2 25 22 74
G-5-40 5 40 0.5 22 20 75
G-10-40 10 40 1.4 22 20 75
G-3-60 3 60 1.1 25 22 73
G-5-60 5 60 0.9 22 20 75
G-10-60 10 60 0.6 22 20 75
KH4-3-0 Bell G 3 3 0 0.9 23 21 71
KH4-5-0 KH4 5 0 2.2 23 21 67
KH4-10-0 10 0 1.4 23 21 67
KH4-3-20 3 0 0.8 25 22 74
KH4-5-20 5 0 0.9 23 | 21 75
KH 4-10-20 10 0 fl. 2 23 21 75
KH4-3-40 3 0 0.3 25 22 74
KH4-5-40 5 0 1.2 23 21 75
KH4-10-40 10 0 1.3 23 21 75
KH4-3-60 3 0 2.2 25 22 74
KH4-5-60 -5 0 1.5 23 21 75
KH 4-10-60 10 0 0.6 23 21 75
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Table 5-2 Characteristics of ULV spraying kit of helicopter used by malathion L-60

BEEODE | BHORE | GRE | W E | E5E XHUE FEBH | K B | L%y
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charge hole L. . T . rate of . number of
of blow head | liquid hole of air of liquid | of air liquid power particle particle
mm mm kg/cm? mmAq ¢/min 4/min watt micron per 1.3cm?®
3.4 2.0 0.35 151 25 107 — 143 196
226 128 83 404
0.5 85 27 77 214 105 296
170 109 11T 407
252 120 133 200
0.65 200 35 113 93 237
270 126 86 460
3.0 2.0 0.35 254 25 85 200 92 443
485 144 203 81 284
0.5 346 29 71 212 111 397
540 125 206 90 250
0.65 442 31 58 220 78 375
593 97 215 85 215
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Table 5-3 Meteorological condition in field test of H-ULV-67

A K FRATEE %ﬁﬁﬁ ; PN h'ﬁtg °% oc HORR B &
. lying atomospheric temperature relative wind
test altitude speed humidity speed
field m km/h surface 25cm  50cm  150cm  250cm % m/s
A 14. 4 45.8 26 28 30 31 31 71 1.0
B 10.0 51.8 26 28 30 31 31 71 1.0
C 6.0 53.5 26 28 30 31 31 71 1.0
D 7.5 62.2 27 30 31 31 31 67 2.4
= v [EREHEE ¢ 3100rpm FREAIIE @ 19724 (FEARI474E) 7 H29~30H
):: B NE date of test: 29-30 July. 1972
engine rpm : 3100 BT B R TETER S
wind direction : NE place of test : Yoroigata, Nishikanbara, Niigata Pref.
5 5-4 % (SRR OBM&M (H-ULV-67)
Table 5-4 Adjusting condition for spray in field test (H-ULV-67)
o oE maomE| maaE | e oE | w g | EZALE ) E TS
altitude flying speed | air pressure | liquid pressure rate rate
test field m km/h kg/cm? mmAq ¢/min /ha
A 14. 4 45.8 0.4 800 1.5 0.98
B 10.0 51.8 0.4 800 1.5 0.98
C 6.0 53.5 0.4 800 1.5 0. 98
C 7.5 62. 2 0.4 1100 2.0 0. 94
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B3R KSM L-3

HEH N~ Mn (Biflt< v »v30%)

IEEH L A% 3. 4mm
WHEH & H LAE: 2.0mm

T nEE, TEEH 4m, 12
EARig © 18~20m

spray kid : H-ULV-67
sprayed pesticide : KSM L-3
used tracer : Mn (MnSO4 30%)

dia. of blow head : 3. 4mm

dia. of liquid discharge hole : 2. Ofnm
length of boom, number of head: 4 m, 12
swath ! 18~20m
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Fig 5-18 deposit by drift from centre of flying of helicopter ULV spray kit (H-ULV-67), (1)
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Fig 5-19 Deposit by drift from centre of flying of helicopter ULV spray Kit (H-ULV-67), (2)
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Table 5-5 Regression of pesticide deposit

A7 mow | ERmEEof
distance from |measured: depo-value on fegress-
hlelicopter to  [Sit X107* microjion curve, same
leeward, m liter per 10cm? |unit
0 23 25.0
1.0 — 25. 4
2.5 25 _
5.0 28 27.0
7.5 30 —
10.0 26 22. 4
12.5 14 .
15.0 15 _
17.5 15 _
20.0 12 11.0
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Table 6-1 Dimentions of travelling type ULV and LV sprayer at initial plan
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Fig 6-1 Tractor-mounted ULV (LV) sprayer, TM-ULV(LV)-73
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Fig 6-5 dimensions of blow head
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pesticide : NAC, WP, 40%,x 2
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Fig 6-10 Deposit by tractor-mounted LV sprayer (TM-LV-74) and
hand operating LV sprayer ( Micron ULVA)
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Table 6-2 Calculation of volume medium diameter (VMD)
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200 0.7 8000 5600 16499 100
VMD= AR =130 micron
Bk o VMD 22603 7 = v C, BE—AEROEAL THEEOM X LIRRIL, WHIOWEHR LT O E Sl
EBRAAOIZ PMRERIAEV, COBEAE, BIEARCE GREE), EME&E MWHEOmEH L oEETchhs

5 EMER L EH O RCBERT 5 0T, EiEERK
L RTARAIOLRN MBI Y, BHEBTRER
D=FAFRTRRT D TH b,

3. BREBEOMHEH L4
FO-LZRIBREEOEE LR LICLDT, WHITA
AL TLCHRASTERER LRAL, WHEkX
HLD»LREET %, EHEKEIEEREOHT B &
LREGRCHEAL, 5> TES®R Uik s bASKE
L, BHEELEEs L L0 BEnEH L O bHH
ThHo TREEOREIEL, IS ML nBsEN
T—ETHEEIh LD LT 5,

80

2, Thbo b LEMRESE MEOHEHLAE ®
GO LEREOMTIR:, —E0BERSS L EL
Nho £ZThbOEEEZRDHIEEERELT F
SO ORI L QIRAl O EH LEEHF L,
vz 38\ T
Pg:

d:

Py

4Py :

& H LR A SOWERDES

RHFI D& B URE

[EffZ2R AN B EI 65 EMELOBE
EMRZERO 5 TEENC X h A EOTFIE
B2 A08E

APy ¢ A EOWHICIER T 5 EfiZE K OHIE




JEHBZESR AL
inlet of compressed air

HARIA D
inlet of liquid

WAIAD
inlet of liquid l FEAZER AR
I I inlet of compressed air
1 ,/
e fe——
A E LR
ST X L 0 ifﬁﬁ?hme

discharge hole |
of blow head \L_[')'I

g6-12K M BH o B &
Fig 6-12 Structure of blow head

D: o HLOR

qo : WEEORAL & H LE

P HURASRENOBRAOLE GREL
BHEDFD

LD, —REBELTCESESTLE, BAOEE
Pan 13

Pon=P+ (AP1n—APgz) vveeevevvenimeennnn(ly)
FTiebhbnOf&HED L E, FHOMLEHLRARDEE
Pon i3, £EPREMHEZD D PHEET L H ARIIER
THADKEE AP IE SN, HOARKIERTAE
FRZEK DB AP EE I NS DTH D, BHEOWK
FHEEHLE gon RIhLEKEORELZITRQ)
DIEE Pan DB

qon=f [P+ (APin—APop)] »+oeveverreeee a1y
TERbHEND LFHET D, MBZERE 4P, APwm XK
FEPBMicERT540L L, %7 Py X% 4P,
APon DFFTIIAIET 5o

1) HWHEoOHEHLOED> d T—ED0E4

i EfEESE 5L, ASTOWEFITRRR
Bt e LR UEHE R I, &bl 0fEEE2 D0
T

APyy=4Pyx=0

Pm:P

Gor=Ff (Pay)=f (P)reseerrrnmnnnennnn(yf)

Qw

liquid discharge from blow head , g,

Qw3

Gt

i L,
e
S
g

<

Qs

WLUH O LA I

L l‘ L |
0 P2 ’Pba Pps  Phs

'\‘ ¥
N Pus
Qo

FEHRZ2AE, Pv pressure of air , Pb

H6-13K HRBEOMEH UMEE (D, BER
Fig 6-13 Discharge rate from air atomizing
head (diameter of discharge is fixed)

T, H6-13®D Py =0T gut Kibo

it FHEZEKEN Pr T, BEANDESRWT
L, EE v O TEIENRID, FEEPIL L
B A B - TFERERNS 5 7200 [E5 /R EE A 80 L,
T ORERERLNIOEBCEERLNOBE N ET T+ 5
(tﬁLﬁf%E@%m—%%:®ﬁ®%EAﬂzm%
FEPanc B8 LA ZEEE & B L RWH3-1ERR
B, D AP % Py O LR E L HmENT 5, Lo
LIEEOHEH L ARNTHRREL, »DOAHLDE
BEDVESIC B < 7o\~ & Fid Poe DEAVINIWEIET, A
B RS 5 EfZEROBE

APy 0
T, WEE Pa FHEHLEE gu 12

Pap==P+4Ps»

Gua=f (P-+AP13) > gopreverreeninnenn(g))
TELINDEL, MO P 20 CEWVEBET, Pr i1
OMNBEEBEL, go 13 gu M5 goe DT D0

il FEMRZEGIER Po TR X5 L, 225,
A LEEOE H LA & oI iR D OEBIERIC
HMT HEE APgs 24U, AMICIL 4P & 4Py &
@%ﬁg'{fﬁﬁa?éo Tﬁ?‘b%[&ﬂz Pas kn:j:%"’:ﬂ LE Gous
4

Pas=P+(4P1s—4Pss)




Jwl

~.

ROV X i L, qu

i

.

liquid discharge from blow head, q,

By’
E o 2 K
pressure 6f air, P

0P

£,

Po

6-14 FREBEOH: XM Lk (D, T

Fig 6-14 Discharge rate from air atomizing head (diameter of discharge is variable)

Gos=f [PH(dP1s—APg)]-eeeeevireveneenn )
Lo h, WECHRKE gos WET o
v EMZERE Pu HAkE Bk, APy D
s APy O b k&L D, EHLE ot D
RARIZ A LI U %, dPu 23 4Py 251 <o
TebZhHT, HEHLE go 1X gur LRUELS,
Poy=P+(AP1s~APy) +evreveererrervnenneentd
APy=4P»
qui=f [P+(4Pu—A4P2)] =f [P]l=qu:
v EMEESENIDIT P LkE<7ith L,
AP2s DWEMAKREL 2T,
APys—APgys <07 D
Pas=P+(4P1s—4Pss) <P
qos=f [P+(4P1s—A4P3)] £ qut
T gor EDTFREL, gos 1X0IITS L,
EDABHIBEREVLEINLOLEEL Dkl
L, B (Po=0, gqo) ZBAHERCEET &

MTED, 2l Po OfEIC X o TXEET /by 3
A0y, EATELIHBAREINR OO LEL
N5, FLIDREMESER P itk 3e5 L, A
B EHEOENNLMY, Ry A2 v 2 @ EfE
RS LR EIRIC D,

2) WHOHFHLOEAELT H5E

i D=Dm

BRIOWEH LRE IS —ET, WEHOLIH LOR
DA ZELB EEDIIGT T, £#6-14K D% H Liign
BEPNZD 5B, ThFEROD I LICEIEN S H 5 % H
DEEEH LEge 2VERIE Po I % - CTERER TR,
EFNEDHbh o L REELLDEELEHLAR
D Dm LHET D, WIZHTROE#EE-13KTIID %
—EBELTRERBL A, DEEHIcKEL (Do)
D&, go Vk Po wWEBIREEHM LB LD, qu O
FRB o TR FITRERN B bR S, ¥R D
MBI E LI TD=017B L go b 01T D,
Po>P TRRESHEAUNER LRERBE 20T,

— 82 —




D=0, gu=0 Py=P OENRDH%, Lichi>T (Po=
0, go) IV D=0D 2L, DooERHE, D
R DA —E D MRS TEET A12iE, LEFED D=Dn
LS g DRAMBHMAEMLR CHLBETE, %20
L ERE L bt

it D> Dn

D Dm X D REKEL S5 E, H6-14KOEH
CRWT, WEBEOME Po & Py L —RBIZLTDEX
DY, AP 7 AP X 0 EREIC/NE Y,
FIWIE T T gon 2ARUYT D DE XX DML E
MWET D, ElloTHOME go & ¢'on E—BRLTD
BREL LB E, ROD (UPin—4Pwm) —EIFED
it, Po 5L L > TCDDWMT XD 4P OFI %
B5 £ 50 AP OEIMTHERLZ LD, L£HRO
HElE Py OFEWICE Do £ L CDRERKICn» 1
L A THEBICES< o

iii D< Dn

D7 D & D /NE L Tn BB T, DOFWANERE
IOVERHIOTHAREE L, £6-12K0 A 5 L I & H
Lo E oMk, DOBBERICHEYLT ZHEN 4Pw I
MEXh, Py % Py L—BILTDE/NELTHLE,
APsn (Di%i)ﬂbtmt‘( DnDrzlb Gon MMETT %0
¥ gon & g E—FBRLTDERNELTEHE, ¢
Bzt (APin—A4Pyw) w—TRAEOIIL, Py
L & o T APan OHEIMEEH X232 AP O L8
Gt kel b, Lo AAIL Py OEWIICEF S,
FR DL 6-4 T Ee- U OB MNOER A TEETH S
NEbHLR TS,

DR fE Lic L SICEE O EH L AEDL
AFRT—EE LI, REEELDTEHERN S
$, B4 qo & Py OBREERIVCENTT 5 LEND
Bo R LBELRWTIOMBOLEM, £R¥oicIHE
NS CELILTWB EAND D, T~ DR
KHEFTH -,

4. ZRE—KZRFL—P3Y> tHE LEEHRO

ek
1) PR L ERETEE

TR A RERAE T, IARCERT S
BEhext L CORFIBT O B#R ENTTH T, 2ofEE
ERePED DD, AE—FATVv—YIEET 5%
B, OEEGEBYEER L, TORHEBIRIZRD
LEHTHT,

i HHROAE—-FA7V—-VYIEEEETES
Z&os

i #E VEBEGROEER TANEHRmE
OEMBEFE TS, |ALT 7 x=v v MKkE, VEE
HEOBERBHFITANET Do

iii  RAIEBOMMIT, ZREMHE, (IR ),
M CHSMEE), BEBHRARAE v osRELL, B
HEFERE I\ ERIBRARTHZES C & fiE
INBDT, PMNEEV TR BLLfERLIWZ EEL,
ROWCERES LV I7ARML AT & &35,

iv  ZeREMERO FELEE0. Ske/em? LITF T,
FREE 21 ~2 kw TN H LREAKRE
LoEESHET D,

v INERVIOEL F v 2 BHEIETEREA
BRED T BERBE L L, EENO B IIEER
ELieWb D ET 5,

vi WEBRP O IEHI B/ NEAENL0. 6mnll B L L
CHERIET2EREDOBDA P v —F R 5o

vii MEEA»SVERARCEL DI, AV 7
4 A (RERO0.6mm) OFRR, WHEICZ 5ES), REIE
DO OEEYRET 5,

vili BIROE 6-1 BB WTEAIEL6m, 1ha
WO R I MEBHAOLE4 4, (FFEEEY 4kn/h
(=1.1m/s) VEHADO L %504, (FEEEE%.2kn/h
0.56 m/s) EBE, HEEO£HZIHLEZA(T
X 9160 mg/min (HEHA) 1.0 4/min (DEBAD
MEDHER 2,

ix MESFOBFHELHI0ELTHE, H
BHOBHITIRT 6 ~ 8 EREIET L E 2 bh, MHEH1
B2 bk & LB 4923 m¢/min (£t & H LE160m/
/10a, HEEEOH 7D I L UMY 143ml/min(&EEH L
£1.0 ¢/min, ZTOMAL) FiECHKD, WEO IESE
o ITEE LT hiEn g,

X had4 D {EEEERNL, LEOHEMEMSFET
2500 LUB0IC e D, fks BE), FRERMR LS
L, had4 b EEERMITITEI0~400F LT, 60~80%
BECKS,

xi AY¥—FRA7Vv—VOBEETEEEREY 3B
M (1B 6RRED TlhhalZhTwaab, ¥ HHD
2.5ha % EMHIAO ¥ FEEIFET S, FETS
VIBREITI04 B LN 4T, AE—FAT v —
YOWH &2 v 7 DI, WEEO DD WE, LEBAA
RV IR R v 7 L LT DLENDD,

xii #BIZ v 7 DAR TR, WH EE BF
fple EOWHIBIT, BECLILAFEETOMLS b0
wZHEAT 5,




P BB LB, power take-off shaft

T B FEfERE, air compressor

! [EEE A v 7, rotary pump

P EFIZ v 2, liquid tank

L WEH2 A4 7, liquid pipe

t 284555, air chamber

12501 7, air pipe

t W H§ blow head

P $AES, pressure regulator
#6-15K] AE—~FASVv—v=9 Vv RE,

DRI
Fig 6-15 air-blast-sprayer-mounted ULV (LV)
sprayer, SSM-ULV (LV)-70
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Fig 6-17 air-blast-sprayer-mounted ULV (LV) sprayer SSM-ULV (LV)-74
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Fig 6-19 total discharge rate of air-blast
-sprayer-mounted ULV sprayer
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Fig 6-21 Deposit to apple by air-blast-sprayer-mounted ULV sprayer (SSM-ULV-74)
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Fig 6-24 Mono-rail-mounted-ULYV, LV sprayer RM-ULV(LV)-74 for inclined orchard
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Fig 6-25 Blow head of mono-rail-mounted ULV and LV sprayer
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L= vV, engine

. [E#EHS, air compressor

P [@#EA v 7, rotary pump
WKl v 2, liquid tank

L Ze&E air chamber
tJBES, pressure regulator

6261 fHAMBEEERz  v~Ar~v v
B RM-LV-73)
Fig 6-26 Mono-rail-mounted LV sprayer for

inclined orchard (RM-LV-73)
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Fig 6-31 Air—blast—sprayer—fnounted ULV & LV sprayer for trellis-orchard, TSS-LV-74
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#6-32 MIEY EEHAY—FFv—v = v+ PERHEOME (TSS-LV-75)
Fig'6-32 Blow head of air-blast-sprayer-mounted LV sprayer for trellis-orchard (TSS-LV-75)
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Fig 6-33 Air-blast-sprayer-mounted LV sprayer for trellis-orchard, TSS-LV-76
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Fig 6-34 Discharge rate of air-blast-sprayer-
mounted LV sprayer for trellis-orchard
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Table 6-3 Discharge rate of air-blast-sprayer-mounted LV sprayer for trellis-orchard

TEHIZE OWE c L, o e LE
e i WESMS 3 |HL=v 25 |liquid pressure 3 i YZSSEEre aig:rn issﬂér discharge rate
spraying | regulator 3 spill cock at liquid p m‘f{p/' M kp/ Zu from blow head
chamber kg/cm? g/cm £/cm 4/min.
SEEHE | FE) (=y7 | & B 0.1 13 1.3 1.22
Lv g full open 0.2 13 1.35-1.4 1.83
(open cock 11) 0.3 12-10 1.5 2.32
0.5 8-7 1.55 3.12
0.7 (5) 1.62 4.03
1.0 (3) 1.7 5.0
SEWRH | Bk (2y2 1/2 B 3.0 (3) 2.15 8.4
HV 115D o 1/2 close
[0)
(shut cock 11)|  3/4 B 7.6 10 3.3 16
3/4 close
4/5 B 10.0 12 3.6 18.3
4/5 close

o XL p g, dia. of discharge hole of blow head : 1. 8mm
#Aitk, sprayer : TSS-LV-76
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Fig 6-36 Sampling positions and deposits of indoor by air-blast-sprayer-mounted

LV sprayer for trellis-orchard
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Fig 6-37 Deposits of indoor by air-blast-sprayer-mounted LV sprayer for trellis-orchard
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SUMMARY

The efficacy of pest control achieved with the
ultra low volume (ULV) and low volume (LV)
spraying techniques is frequently comparable to
that obtained with the high volume spraying, and
much efforts are being devoted to design the sui-
table applicators in the world. The purpose of
these developement for the applicators is not only
increases the capacity of work, but also saves
the active ingredient in the spraying pesticides,
and that has the relations with saving of the
lahours and prevention of the pollutions.

The developement of ULV spraying kid for the
aerial spraying mounted on the helicopter started
in 1966, and the ULV sprayer for the ground
spraying uses with the knapsack power sprayer
published as the first at the Institute of Agricu-
ltural Machinery respectively in 1968. The studies
of sprayer were performed with the incorporation
of the National and Prefectural Agricultural
Experimental Stations, the Public Association,
and the Corporations.

The ULV and LV are classified by their appli-
cation rate in Table 1-1. The range of ULV is
less than 6 1/ha, and LV is 6-500 1/ha. The other
definitions, however, are offered in the Table 1-1.
The viscoity due to the excessive high concentr-
ation of pesticide is a cause of the unstable dis-
charge rate on the sprayer. The studies of pre-
heating device as Fig 3-10 were performed for the
aim of decreasing of viscosity in Fig 3-14 and
3-15,

ingredient in the pesticides in

and checked the decomposition of active
Table 2-3 and
2-4. The corrosion by pesticides to the materials
that made up the parts of ULV or LV sprayer
is a cause of trouble at the using in field.

The studies of persistence to the corrosion were

performed by using the pesticides and materials
as Table 2-5 to 2-13. As the results, the persistent
materials were found out against the corrosive
pesticides.

The knapsack ULV sprayer was produced by way
of the experiment, and has a set of assembling
part which is able to exchange from the mist blo-
The
deposits to the leaves and stems of rice in the
effective swath used by the sprayer, and the drift
which is the harmful deposits on the farther dis-

wer as picture 1 in next page of the title.

tances from spray areas were measured by using
the Radio Active Analysis (tracer was Europium)
as shown in Fig 4-4 and 4-5.

Relating to the studies of helicopter ULV spr-
aying kit, the air speed of down-wash that gene-
rates by the revolution of rotor was basically
measured in Fig 5-2 to 5-8, and the development
of blow head (nozzle) that applied the air atomi-
zation system was researched as Fig 5-9 to 5-12
and picture 2. The deposits of pesticide to rice
in the effective swath and the deposits by drift
to wind-lee side were both studied used by the
Radio Active Analysis (tracer was Manganese)
as in Fig 5-15 to 5-20.
the swath were shown as next formula used by
Gauss-Doolittle method,

Y =25.02 e X(0.02-0.003X)

than, X : distances from helicopter ULV kit to the

The effective deposits in

lee-ward (m)
Y : deposit (X107 micro-liter per cm?)

Fig 6-12 is an explanation of the blow head
attached the ULV or LV sprayer. The compressed
air which flows in the blow head through the B is
led to the A with a vortex motion, and mixed
with the liquid pesticide, and discharged from the
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hole D. Fig 6-14 is shown the relation between the
pressures (P») of compressed air and the discharge
rates (qu) of liquid pesticide from a blow head.
In a structure of blow head, it is sufficient to
understand that :

1) In the range of Qui—Qumax : A suction force
by the vortex motion of the compressed air on
the A increases the discharge rates, when the
pressure (Pp) is too low.

2) The right side of qumax: A negative force
(resistance) by flowing through the hole D decs-
eases the discharge rates, when the pressure (P»)
inrceases.

3) When the diameter of discharge holes D
changes from D =0 to D=co, there is a maximun
discharge rate (Qumax).

4) The discharge rates are constant and have
not any relations with the air pressure (Pp) in
case of the hole D =~ oo,

5) When an air pressure (Pp) attains to a cer-
tain value, the discharge rate q. will stops. If
it exceeds this value, the flow of liquid and
compressed air will be reversed to the liquid tank.

The tendencies of this Fig 6-14 appear partially
n figures on the performance of the trial sprayers

1

described in follows,

There are some dangerous pesticides to the
spray-man, because these substances are the del-
eterious or the poisonous. The researches of dev-
elopment for the knapsack ULV sprayer had been
discontinued till the time of which the pesticides
of low toxicity are registered by the Agricultural
Chemical Regulation Law, the studies of develo-
ment deal with the tractor-mounted ULV or LV
sprayer were performed as Fig 6-3 and the picture
4, and an operator will be able toc drive it more
safety conditions in the field. The discharge rate
of pesticide, the deposit distribution on the sen-
sitive paper were studied as Fig 6-4 to 6-11. The
air-blast-sprayer-mounted ULV or LV sprayeys
which use to the decidous fruit tree (apple), and
the similar types that use to the trellis-orchard

(grapes) planted in the plane field were both
developed as Fig 6-15 to 6-17, 6-31 to 6-33 and
picture 3, 6 and these charactors were studied
from Fig 6-18 to 6-23 to 6-37, The mono-rajl-
mounted TJLV and LV sprayer that travel on the
mono-rail set on the sloped field as Fig 6-24 and

picture 5 was tested to the actual utilization.
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