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Design Parameter of Fertilizer Broadcaster
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Table 1 Friction coefficient Table 2 Experimental parameters and values

of tested fertilizers Particle Fertilizer, pellet
Material Friction Material of spinner MC, PVC, Steel
Coefficient -
Diameter of spinner(mm) 200, 300, 400
PVC 0.45 -
Speed of spinner(rpm) 200, 500, 800
Steel 00 Release height from the base of th
elease height from the base of the
MC 0.52 spinner(mm) 50, 100, 150
*Experimental condition @ 25C Rel dist ¢ h ¢
/999 69%RH -e ease distance from the center ot the 43, 83, 123
) spinner(mm)
*Moisture content : 2.294(d.
bB(10-16-10) Angle of vane to radial axis( °) -15, 0, 15
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Table 3 Effect of the spinner material on the
leaving velocity and stay angle

—
NFEoz MARE Ao npwslx|wt nBlge] AXA Material vo(m/sec) S
JlE e v1d & AL ¢ = Ut E 19 ™ — pre

Al HEo] PVCE utatAF7t Ao} a7 W n PVC 9.08 101.8
nejAe, 7hEEE Azke]l 2] wEd) X7 = Steel 9.38 112.9
2z Aoz AT} speed of épinner 500rpm, diameter of spinner

300mm, release distance 43mm, release
height 50mm, angle of vane Odegree
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Table 4 Effect of the diameter of spinner on

the leaving velocity and stay angle

Diameter volm/sec) o(°)
200mm 5.86 84.2
300mm 9.38 112.9
400mm 12.79 135.1

material Steel, speed of spinner 500rpm,
release distance 43mm, release height

50mm, angle of vane Odegree

Table 5 Effect of the spinner speed on the

leaving velocity and stay angle

Speed vo(m/sec) oy(")
200rpm ' 3.64 108.0
500rpm 10.34 107.4
800rom 13.91 85.0

material MC, diameter of spinner 300mm,
release distance 43mm, release height
50mm, angle of vane Odegree

Table 6 Effect of the release distance from

the center of spinner on the leaving

velocity and stay angle

Distance | vo(m/sec) (%)
43mm 10.34 107.4
83mm 8.33 58.2
1283mm 8.44 33.9

material MC, speed of spinner 500rpm,
diameter of spinner 300mm, release height
50mm, angle of vane Odegree




a3y, JAe] FAYAIE g 43mm Table 7 Effect of the release height from the

Holx xlHolumz EoxzrE YUF7tx] €A base surface of spinner on the
B Ag(r, mmE EYUSEE = AodE o leaving velocity and stay angle
2 34e de 2 9 Height vo(m/sec) of%)
D 50mm 10.34 107.4
Fe= o =43 s Eq(5)
2 100mm 4.61 118.1
v, = 0.0692r + 1.9282 [T Eq(6) 150mm 7.08 116.4
material MC, speed of spinner 500rpm,
6=49776In(r,) ~117.77 e Eq(7) diameter of spinner 300mm, release distance

43mm, angle of vane Odegree
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AEE A7) gl Aoz AddEy Table 8 Effect of the angle of vane on the

leaving velocity and stay angle

46 J3txole g& Angle vo(m/sec) o)
23Uy Qwdozry FYFAAe ®o & | ¥ 9.20 95.2
GatEolE 342(50, 100, 150mm)o.2 ol 2@ 0 8.33 582
(+)15° 7.18 41.5

Axn AFFgS FE 7 HYIAd FLEEE 461 : .

X Atole] ATt gte] Xo) = material MC, speed of spinner 500rpm,
m/seco] A 10.89 m/sec At Arel= diameter of spinner 300mm, release
BaEd A% A% Yelix £3Ath 2 ol distance 83mm, release height 50mm
E gasAe 9% ntAnAz 390 deh
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(a) Before impaction (b) After impaction

Fig. 3 View of a fertilizer showing impaction with a vane whxle
sliding on the spinner.
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