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A study on Development of a Pneumatic Granular Applicator
for Paddy Field (1)
— Granular Discharge Rate, Diffuser and
Optimal Application Conditions —
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ABSTRACT

This study was accomplished to develop a pneumatic granular applicator that can be attached to the
conventional ride-on rice transplanter. Operating conditions of a metering device for the applicator were determined
so as to obtain the required discharge rate of granules for field application. The shape and size of diffuser was
selected for the applicator and the spacing between diffusers on a boom and the boom height were determined as an
optimal application condition for uniform distribution. The diffuser spacing of 1m for the fertilizer and the diffuser
spacing of 0.8m for the pesticide at the boom height over 0.8m were acceptable.
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Table 1 The specification of the selected

blower
Model NF411
Air quantity 10m*/min
Dimension(Length x Wi
470 X 530 % 690
dth x Height)
Engine model Robin ECO4EF
Mass I1kg
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Fig. 1 The experimental setup for measur-
ment of the metering device.
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Type A: narrow diffuser angle with deflector.

Type B: narrow diffuser angle(60° ) with deflector
and baffle plate.
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Type C: medium

Type D: wide diffuser angle (100°) with delector
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Type E: wide diffuser angle(180° ) with deflector.

Fig. 2 The various diffuser types used in the
study(unit : mm).
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Table 2 Experimental factors for the distri-
bution pattern

Fact Diffuser |Distribution Air
actor
angle(deg) | height(cm) | velocity(m/sec)
12-16, 30-32
(for fertilizer)
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(for pesticide)
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a9 62 Al i WiEY SHLEY 2
FE BAF 2 . FAUA) A WEF 54
S U RS Zol T YA R S o wiE
FE AAA0R Frhete ARoE UEYI 9o
v g "%ER—?EE; B} 19g/sec~2.5g/sec
(30kgha~40kgha, B5+7 Im)z 2 u o
0.25mps9) £ sﬂzﬂ*‘:ﬂ 9mm o]} F FYAE
AN FXLTHE & & e A2 YERT

30 s
— prare -
s B ~
4 ——10
B 20} (15
g ~—20
——25
3 18 |2
510
Q
@
=
0
0 2 12
Groove opening (mm)
Fig. 6 Discharge rates at various roller
speeds and groove openings

(SamKong Ivi Pesticide).

a9 72 €89 jAEE Tl i E F 9
e YA EF B4 BT k.
g9 AASE} F7HE) wet YA 2 FL |
#dat] Fotatl oy A& 57} 3.0mps o4kl o
o YA EFo] st HAdol vstdth olg

20
1.8
16
14
1.2
1.0
0.8t
06
04
0.2
0.0 — - -~

05 1.0 1.5 2.0 25 3.0 35

Roller speed(rps)

Discharge rate(g/sec)

Fig. 7 An example indicating the reduction of
the filling ratio with increasing the roller
speed.

—-132~



SRR

AL ol ME £52 WA YA Fol
FTES] AAAA 42 Fe2 H st
2 eHT o2, EdA g JREEE 30
1ps ©]3t2 sh Ro| viFH 3t}

29 32

= MR

T O

L.

[

B dFoMe BFAYY Jlgoe 4229 3
718 ZEF oMo ZEFUYPE AHEEAT
upebd AZE YAV Y1 FdEA 2EHE £F
g 2 879 HFLXFAR At A
29 29 AANE 57 FE S 59 dEt F7)
§E, X FolE 2sidA ST ZIHES 1
H 8~ 12o] Yetich. I¥olAM FFHLS 2
F FHLENHY AYE U elojyi(-)
Fie 48349 458 duEg. F5& 4 4
AFFZA N =AY YA F& A€ 23 UA
9] kol gt REEZ ek Fojrt

—e— Fert,30cm
~=--Fert, 100cm
~+— Pest,80cm
——Pest, 100cm

Distribution portion (%)

—100 -50 O 50 100 150

Distance from center of diffuser(cm)

-150

Fig. 8 The distribution patterns of diffuser A.

29 82 £F Ad g 24X 489 F
$E 237 9ot 7S E 12m/sec~ 16m/sec o
Ao Zxdjdoid ¥4k Hlel % T FAE
H e Aol A Qe Aoz #FFH IYdE
veRl ] Rttt ARES JAATHHL A3
02 FXFAR 4AY go) AFH A= FR
Fo2 Axd AAYA dE-Eo] F-¢ 40cm o]
el AF 5o Ak =5 YA 7 *"?"5‘-5]‘31 Ae &
o] vi-¢ 2o XA FHY V&7 = os
A2 A Vet 427 ddEA g B2eFn

F3 AARE7] Ao #E AT (D)

At adelA & 4 ARl vlE 7t sokRtE o
WA EEXEHD Yo Aol gl oz v
Bt o dxgold A AX YR olr AY
vEREA ghoktt

3% 9% 25 B AXdd 439 d3E 89
F1 J. 5 Ag FALEHA A EFo] 3pojo) 9
& BFAEAREY Aol A Ao EE Yo
wE)A] ggtth. % B 4XdEe AAFoR
ZXFHNA T B AolA Ho) YA LT
Fol et Fejol X gk u] Z 9} Fofo] thsto] of
T+ e 2XAEE R n Utk ok B9
= AEE AAY o] 39 20cm P X ojuf o
AFHO Adx B vE9 HSoje H$ 40cm F
E7A AXYAIE BEH th. BF Ad) n)d
of FXFo] I3 e A0Z Hol YAulE slo]
Et A9 7l5E TR Ede A ¢ £ A
EE FINEE Tl WE AXZ Zrh A
T JALE #UE F42 A ehtA gt
th. ZEv BF B X Z o EF AY A%
o] vsle] YA FEFUALT} FAHE AS
2 Yepgth

~+— Fert,80cm, 12-16m/s
—&— Fert, 80cm,30-32m/s
—— Pest, 80cm, 12-16my's
~—+—Pest,80cm, 26-28m/s|

25,00

20.00

Distribution portion (%)

-150 —100 -5 0 50 100 150
Distance from center of diffuser(cm)

Fig. 9 The distribution patterns of diffuser B.

I% 103 3% 112 % C, DY dxAd 4y
9 ZH2H 25 B 4XAE 479 2A A
59 27 Fote B JALEAYY Hss
BAF3 gtk 5 B, C, DO X ddolA F7)
&5 $7 g 4E g0 Tk mE YALEHAY Y
Ashe JEhtA gtk gu 259 A¥zbo)
607, 80°, 100" 2 F7hete] met A9 AEZo|

—133-



FZEAT|ARHA A22A A235 19973 69

Az YoAAAM Fok9 39 20cm, 25¢m, 35cm A E
2 F71sg o vlg9 #H$ 40cm, 60cm, 80cm A
EE2 F/etan. £33 Axgdo] Fal ek R

£ AL Holm o] AL FEFYES} Y
HE g BoF o ot
——Fert, 80cm, 12-16m/s
25,00 ~&—Fert, 100cm, 12-16m/'s
:\o‘ —+—Fert,80cm, 30-32m/s
< ~= Fett, 100¢m, 30-32m/g]
-§ -+ Pest,60cm, 12-16m/s
a —&—Pest,80cm, 12-16m/s
$ — Pest.60¢m,26-28m/s
2 —— Pest,80cm, 26-28m/s
=
(=}
—t 66 —
-150 -—-100 —-50 0 50 100 150

Distance from center of diffuser(cm)

Fig. 10 The distribution patterns of diffuser C.

—+—Fert,80cm, 12-16m/s
-#-Fert, 100¢m, 12-1 6m/4
—— Fert,80cm,30-32m/s

=+ Fet, 100cm, 30-32m/s
~»- Pest,60cm, 12-16m/s
——Pest,80cm, 12-16m/s
~+ Pest.60cm.26-28m/s
—— Pest,80¢m,26-28m/s

Distribution portion (%)

-100 -50 o] 50 100 150
Distance from center of diffuser(cm)

~150

Fig. 11 The distribution patterns of diffuser D.
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