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Studies on Granule Application (II)

—— Data for designing a perforated granule applicator——
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(Laboratory of Agricultural Machinery)
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Summary

In order to design perforations of perforated granule applicator, it is neccessary to
determine the distributions of dynamic and static pressures at arbitrary sections in the
perforated hose. The following formula was used to calculate the change of static pressure
in an arbitrary division:
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The frictional coeflicients f were calculated for two types of perforated granule applicators,
which were equipped with an impact plate and a projection, respectively, at the back of
every perforation to scatter granule (Fig. 7 and 8).

The flow rate of air through a given outlet was formulated as follows:

g=Cy (7, V,sin0+7,vcos0) a;cosf

The coefficient of discharge C, was obtained by the experiment and the analysis (Fig.
11, 12 and 13).

The distribution of penetrating and discharging air velocities were measured in detail.
Then pipe factors (V,/V) were illustrated in relation with opening ratios of the wall
(Fig. 3), and then the inclinations of discharged air flow were expressed by the ratios
of penetrating air velocities to discharging air velocities (Fig. 4).
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Fig. 1. Detail of the impact plate of the perforated granule
applicator G@ and G@.

Table 1. Specification of P. D. Heads G and G@ for measuring the characteristic co-

cflicients.
{ Thick- Mean _
Peculiar ness Diameter Interval diameter | Opening Measured division
mark of of of Ratio Net Number of
material outlets outlets length outlets
(mm) D (m) (m) (mm) Rox 104 (m)
G® 1 0.10 0.1237 0.375 10.0 5.40 5.27 14
G® | 0.08 0.1014 0.500 10.5 5.50 5.03 10
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Fig. 2. Detail of the hot-pressed projection, attached to the
perforated granule applicator G@®, G@ and GE).

Table 2. Opening conditions of perforated granule applicator named as GA~G.

\\\}Vlax’k & Norminal size G® 8mmg G@ 12mmg¢ G® 15mmg
) ‘m*\ Axes | Major| Minor axis |Major| Minor axis |Major| Minor axis
Numerical S| axis (mm) axis (mm) axis (mm)
order of . Static pressure| 120 77560 100 77360 105 T 348
outlet (mmAq)T) (mm) | g7 | g5 | (0| _gg | ~a70| (™| _g7 | ~ags
1 7.4 3.0 36 | 114 ] 6.5 9.0 | 144 8.3 | 12.0
2 7.5 3.6 55 1120 6.5 9.2 | 158 | 721107
3 8.1 2.8 3.6 | 124 | 5.1 8.0 | 152 8.8 121
4 8.0 3.2 42 | 155 86 | 11.7 | 155 9.0} 126
5 8.2 4.0 4.1 1121 ] 52 8.0 | 15.0 95| 12.7
6 7.6 2.5 3.6 | 11.3 | 6.5 92 11581 9.6 | 133
7 8.4 2.0 2.8 | 13.0) 65 | 100|159 | 10.0 | 12.2
8 9.2 2.5 3.8 100 55 8.5 | 154 87123
9 7.6 2.3 4.0 | 125 | 6.0 | 10.0 | 153 | 9.0 125
10 7.4 2.6 44 | 100 | 53 84 154 1| 70| 95
Mean 79 1 29 | 40 [ 120] 62 | 92| 154 | 87125

T The static pressures at upper and lower reaches, respectively, the pressure influenced to the

minor axes of perforations.
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Fig. 3. Pipe factors (ratio of ¥ to V) measured for granule applicator
G@® and G and perforated dust heads®,
* cf. the 6th literature.

»

© High static pressure.

o Low static pressure,

y at the pointof 0.913r

velocity v

0.5 g

0.0 : . : ’ ' ,
0° 10° 20° 30°
Inclination of discharged air flow,8(deg.)

Ratio of penetrating velocit
to assumed perpendicular

Fig. 4. Inclination of discharged air flow from the perforated granule applicator GQ®.
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Fig. 5. Ratio of the penetrating velocity at the point of 0.913r to the mean velocity 7.
*# cf. the 6th literature,
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(1)  Aflowing condition. |

(2) Another flowing condition.
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Fig. 6. Two flow conditions for calculating frictional coefficient f of a perforated
granule applicator.
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¥ig. 7. Frictional coeflicient f of the perforated granule applicator G@) and G@).
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Tig. 8. Frictional coefficient f of the perforated granule applicator G®), G@ and G@).
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Tig. 9. Frictional coeflicient /. of G(D and G(@ when the value of K is assumed at 0.5 (const.),
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Fig. 10, Frictional coefficient /' of G@), G@ and G when the
value of K is assumed at 0.5 (const.).
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Fig. I1. Relation between €y and ¥, for GO.
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Fig. 13. Relation between C, and ¥, for G@® and C@.
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