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Development of a Variable Rate Granule Applicator for
Environment—Friendly Precision Agriculture (1)
- Development of Pneumatic Fertilizer Blow Head and
Ilts Application Uniformity —

Y. J. Kim H.J, Kim M, Seo J.Y. Rhee

Zéifo ract

In this paper, a new type blow head was developed and pneumatic application system was evaluated. The blow head had
one operating factor, inserting length of collecting plate, that was directly related to discharge rate and application pattern.
To determine proper blow head arrangement and application height, a blow head set was tested. Three-way ANOVA was
conducted to investigate relationships between CV value, the discharge rate and inserting length of collecting plate. The
discharge rate and inserting length of collecting plate were statistically significant at p=0.01, affecting uniformity of
application pattern. The best CV value among the application tests was 23.3% when the application rate and application
height was 23.5 g/sec and 80 cm respectively. The worst CV value was 63.3% in 111.4 g/sec. Therefore, it is necessary
to increase number of blow head in a section of the boom in improve application uniformity.
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Fig. 1 Schematic view of prototype variable rate granule applicator.
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Schematic of various blow heads reported in previous
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(c) Blow head of Tida et al. (2001)

Fig. 2 Schematic of various blow heads reported in previous research
(continued).

476

o AR B Palo s B shie shtel BAge) 4

o2 el $FTIIs YAVL BRI FHHES 59

o el BE 371K @A) a7k 2He) REE AR
1

B ZEAE B5F Ul AXsle] dATE Al wakdE
ztor ATHTE A Ao] 7P U AErF Aokl
H 133t Chung &, 1997).

I8 2-(b)9 BFE 489 ISEKIAP} A5l
QJAAEZ|(1HB-181LP) 2] EFolch & VF& FHIE
Jstod 1 ol AT < A aleH, =T UAM]
7} TR AXEHES SIth o] IAMEI|E HE
T2 A B3niag A gEEE db) Ade A1),
AG7t 55%% JUEREOoR ARl FAEE Jlo
2 gk

I8 2-(c)9 EF 382 Tida 5(2001)0] 7Nt &%
7

X

opy
ol
O o b omx 12

el

S

PABEAS] BERA, sppel BAU FAp2) 5]

AHAT, SEZ7IN A5 olFE YAV} BT ) 2
7 A5 Sl oJ5jo] Eael AEHE Fgoltk. 1]
W, o] B55 Algate] A 27 ABE SH9S B B

5=l disire BelAl okl o] 59 A Folst

=
0
o
2
=
or
o
i)
ko
_O‘L
b
nu

25= oA HE2E ¥R AT Y 2% 24c) 9
o] B o] Sxlkel wirhel ko g YAz s 9
A Brbglo] Qli= Fako 7 AAislodo} shrka st

AR BF = Bl oldHe YArZE SRR uiE
FQIEE Z 35 mm, 77 0.6 mmo R B0 #He-E2
AR EE A Zhgi). e AlZolE st
o] HiEEE QA HlEES 2As Al TAjEof YA
7} FESI} WO R o)Fe g Zlo] V)& 29 o
2 oo}, B-F2) Axzke oujalde Folo] 120°% A5k
t} 7% 32 B Ao|w, ¥ 4 Bt Bl 23R
Bog npAu BE= 34 (b)9} o] A=A sksich

o. gAN=

A JAl wEE AFErgo] AlAdi(Shinsedea, N:P:K=
22:12:12)9} %921(Super2], N:P:K=21:17:17)%t}. B]E]
B3 BA) S Seo 5(2004)0] RiE 2 FY3}

ik



Direction of

blowing air >

\Reﬂecting plate
(a) Structure of a blow head.

16 i

(b) Front view of a blow head (unit : mm)

Fig. 3 Blow head design for the prototype granule applicator

(structure and dimension).
collecting plate m¢54
o/
4
a3 2

sS4

(b) The last blow head

Fig. 4 Blow head assembled with pipe.

oo
>

M HIE AENAE T4 U NE ISR Y

2,

J. of Biosystems Eng. Vol. 31, No. 6.

Table 1 Property of tested fertilizers

Shinsedea Super21
(22-12-12) (21-17-17)
Geometric mean
length diameter (mm) 262 190
Standard deviation (GML) 1.27 1.39
Particle density (g/em’) 1.51 1.41
Bulk density (g/cm’) 0.90 0.78

Air i
oAl M Blow
Fan |= | Distributing |—> cha‘):\r;)ger = B?o? = head
manifold PP

Fig. 5 Air flow in the pneumatic fertilizer application system.
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Fig. 6 Locations of blow heads in one boom section.

Table 2 Adjustment of inserting length of collecting plates of a
blow head set

Type | No. of blow head | Inserting length of width
collecting plate (mm) (mm)
1 20
A
2 30
1 20
B 2 40 35
c 1 30
2 40
D 1 30
2 50
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Fig. 7 View of fertilizer application patternator.
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