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Sammary

It is the aim of this study to investigate the influence of the factors in the sprayer
nozzle for the travelling distance and to get nozzle design data in relation to the nozzle
with and without swirl plate.

The factors of sprayer nozzle are composed of the spraying pressure, the helical
angle of swirl plate, the helical groove depth of swirl plate, the distance of vortex
chamber the slope of nozzle cap, the curvature of nozzle cap and the hole diameter of
nozzle cap. The travelling distance and the size of sprayed particle are experimeted
indoors by the factorial arrange-ment according to the 5 each level of the above factors.

The results of this stupy are summarized as follows;-

1. In the nozzle with swirl plate there were remarkable significance among factors
€ach other, while without swirl plate were no significance.

2. The helical angle and groove depth in the nozzle with swirl plate were the highest
effective factors. The effect of helical angle was very remarked in the quadratic curve
with minium value,

3. The correlation betweenthe travelling distance and the sprayed particle size was
no high and under 250 micron in the case with swirl plate, and there was higher

~ correlationin the case without swirl plate.

4. The new ideal development of the swirl plate using of the most effective helical
angle and groove depth will probably show the possiblities to make effective travelling

distance over 8 meters and more over and to make average particle diameter under 300
micron.

*ERARRIHAER
*EHARHBRHAR

=3991-



BRBTREHE S178 43 1975%E 128

[. 8 &®
TEEEE 3 PEEEER Nozzled] BEgh
[#|Fe BN 72 HEst g o,

HEERE E

AHEA A Tt Qi BEER Nozzled FF

24 EF8{t, Capy FL&M{L, Capol HEE(L,
Capsl fhasmg{brl BBHEHS =2+ gL &K
- BR EEshL o] oi4 Capd JLEM(re} EEHEILIt
WEA T 274 =3 BES BR st
et

T2 BIHAA EVHY REER Nozzlert
A9 BROTT BRE FE oifstzd 4,

I. BReek® A WEEAX

1. #EMA ¥ RE

7t. Nozzle cap S rype; cap sloped :E{r4]3l

alocgsbolisto

Fig 1. Nozzle cape R type

EEEES B—% A, | ,
Lt. Nozzle cap R type; cap 73 s} ¥ slop
& —aA stz @Ee Fig 13 2o #4475

e gMa d.
Ch Mt tEBA o FE%Es FEE 2 B
FEEER Nozzle BRI F—3 Ao,

2. RERHE o
7t WERETE| ; BEEHR Nozzlet 77} gt A

22 EEIEEY BRS N BT BASML

cape FLRMR(L, capy WER(L capd g B LE
X3 cape] FLEM(L o BEMA(L, cape HEB(L
o} BRIk, capel gL of RS MY T
BEHR o EPRE Ktz & BHTE 5/ K
o2 BLAl A EREHE k3 Table 1, 2, 33
Zol BRI, N, X& B BWIHTY =
a2 Y EER-2 capd FLES(L of EHBLE 5
i Ko 2 3l & & ERNTERSE & Table

4, 59 Zro] e XVI, XVII ¢ Fiistod o,

Ll REHE; BFETENE 2 EBETFY W
BT IEERE ¥ REEEER Nozzle ERHS M
—3 HEk 4, ,

Table 1, Experiment Design (XIII)

Fixed Factor; cap holedia. 2 5mm

Pact Experiment Experiment allocation
ar
No. cap slopg i ?Legs/sclgf)
XI—1—1 0T
n—1—2 35/10
n—1-=-3 50710 15
w—1—4 76/10
i —1—5 111/10
" —2—1 0/10
1 —2—2 35/10
"—2-3 50/10 20
" —2—4 76/10
n—2—5 111710
i -—=3—1 30/10
v —3—2 5/10
X1 1w —3—3 50/10 25
17 —3—4 76/10
" —3—5 111710
n—4—1 0/10-
1 —4-2 35/10
n—4—3 50/10 0
1w —4—4 76/10
" —4—5 111710
n—5—=1 0/10
n—5-2 35710 -
1 —5-3 50/10 35
n—5—4 76/10
y—5-—5 111710
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Table 2. Experiment Design (XIV), Table 4, Experiment design
Fixed Factor; cap slope 50/10 Fixed factor: press 25kg/cm? cap slope 50/10
Experinent E i t allocati ‘i : | cap hole dia.
Part perinen xper.lmer.1 allocation Part | Experiment No. D
No. cap holedia pressure :
(mm) (kg/cm®) IVX—~1—1 1. 4mm
K—1-1 I 15 : n—1=2 1.8
#e=1=2 | 20 XVI nw—1=3 2.2
7 —1-3 1.4 25 T —1—4 2.5
n—1-—4 30 ) " —=1—5 3.0
n—1—5 35
" :g:‘z ;g Table 5, Experiment design
n—2-3 1.8 25 Fixed factor; cap slope50/10
Z :g:g gg cap hole dia. 2,5mm
n—3—1 15. . ; ] Pressure
it —3—2 20 Part Experiment No. :

. - 2.2 25 ‘ I allocation

i —3—4 30 :
y—3-5 | ‘ 35 XV},I:}:; ;g(kz/cm’)
" —A—1 ) 15 Xvil #—1-3 25
n—4--2 20 - n-—1—4 30
1w —-4—3 2,5 25 . n—1-5 l 35
n —4-—4 30
" —4-—5 ] 35 :
T—5—1 — 15 ‘ 0. R ELR
n—5-2 ' Lo 20 :
1 —5-3 3.0 25 )
" —5—4 K ' 1. EBHNF HEE
i —5=5 33
) 3E EHEE TRIEHT BEETEY MELRE
Table 3, Experiment Design (XV) st m o] & 3cc/cm/min 2 MR & KR &
Fixed Factor; cap hole dia. 2, 5mm T HHEHRL MEES € caps HE &
| . . . o)) =tebd EBIEES BNSddT BEROK
Experiment Experiment allocation ) -
Part c F . 3l capd WA @i & EWRIEEN T
No. ap R. type ressurf  eme . N
No. (kg/cm®) = HEE -k ¥ =Xy BLE detie 3ol
xr—1- )  gged 49 A spE EEE 1uzel Fig
n—1-3 3 15 2 8L ek,
n—1-4 4
n—1—5 5 % BRERE BETHAPLEOE IML/IZM=
" —2—1 1 gtEsle EE= 28 AL Fig 3,451 2 &
p 22 3 20 FiigRe Table 6,7,8 ot =i Fig. 3, 4, 514
" —%—g ‘; & ki THEE kI & BF 32 BRE
! — o] Fig. 5ol e,
"3 > RERER Nozzles] MEBZISHME ABHL 3
=3 : 2 ~lm ol HTATELEREE Fig. 3, 4,594
o —3-—5 "5 7.5~10, 5mAA H =,

XV == ! En®{LEe Fig. 3(b), 4(b), 5(), 6(0)
Ay 3 0 Table 6,7,8 ol 4 HEFeel TEHRL A B
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P S | 1 < 44+ U=
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Table ¢, Analysis between cap slope and pressureon basis of the centro-posititon
ofthe traveliing distance (Experimen No. XIII)

Pressure cap slope

201 25| 30 | 35 0/10135/1050/]Oi76/10§111/10

Factor {5kg/

cm’

Ave. value of Travelling distance(m) | 8. 95 9,10 9.34°9.41 9.66{8.57 9. 15 8,97 9.95 10,01

Tukey test c bc ab a a c b b a a
Orthogonal Polynomial test ‘ Linear Linear

Main Effécts F-value | 61.?1** : 252, 98%x*

Interaction F-vaiue 2 55 2.55

Table 7. Analysis between cap hole diameter and pressure on basis of the
centro-position of the travelling distance (Experiment No. YIV)

cap hole ‘ pressure
Factor -

mm 15kg/

mm | yg] 22] 2.5 3.0 cm,\ 20 [ 25 1 30 | 35
‘Average value 6. 566 7.678 8.762 9.204 9.04 | 7.876 8.14 8. 204 8.406 8,596
Tukey Test e d c a b | e d c b a
orthogonal Linear, Quapractic Linear
'Nain Eff. F-value 3371%% 201%%
Inieraction Eff. F-value *56, 89 ] *56, 89

Table 8§, Analysis between nozzle cap R type and pressure on basis of the
centro-position of the travelling distance. (Experiment No.XV)

Pressure o Nozzle cap R type

‘g:g,/ | 20 ‘ 25 ‘ 30 ! 35 | 25° | 35° 45°l 55°

Factor
65°

Ave. value of travell-ing Distance(m) | 8. 51 ‘8,64 8.94 9.31 9.65} 9.36 9.11 9.34 8 05 9.2}

Tnkey Test d d ¢ b a a a a b a
Othogonal Polynomial test Linear Quadractic, Cubic
Main Eff. };"-value 251, 5% | 340, 18%x
Interaction F-value A 4,30 4.30
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