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The Study of Pressure Distribution in Soil by a

Pneumatic Cult/vator
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Abstract ’

Forcing the compressed air into soil with a pneumatic cultivator in
subsoil cultivation to improve the soil structure and increase the prod-
uctivity is proved to be a useful way. Soifar, the complete theory about
the pressure distribution in soil due to the compressed air has not
been developed. This experiment is devoted to designing and testing a
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system which. can simulate the actual:.soil conditions in field. The main
purpose of this study:"'is;to iavestigate the pressure distribution in soil
based on the horizontal distance and vertical depth from the nozzle. The
investigated results is- used io improve t};e scheme of cultlvatlon with a
preumatic cultivator.
This study shows: , :
1.In the pneumatic cultxvator the air pressures are 10kg/cm2 (980kpa)
inside the compressor and .19kg/cm2 (‘900kpa) at the nozzle.
2. When the nozzle is located at 25cm under the ground, the correlation
to predict local pressures. is: o
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3. When the nozzle is located at 45cm, the correlation is:

Pry -4 s g (Y AB) A
D =—589x10- +720 X | 0 ln( 45+t

4. When the nozzle is at 2oum under the ground the compressed air
can break the soil to 30cm effectlvely, and the nozzle at 45cm can
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break the soil to 40cm. ‘-
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Table 1. The pressure distribution (kpa) as the nozzle is at 25cm under the ground.
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—30 37.70 23.07 12.70 888 | 591 | 340 2.95 1.37
—40 6.07 3.94 3.77 3.14 242 | 242 0.31 0.31
50 3.77 295 | 158 158 152 152 029 | 029
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Table 2. The pressure distribution (kpa) as the nozzle is at 45cm undér the ground.
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—40 | 3765 1852 | 1099 | 941 | 334 3.04 10.88 0.84
50 | 2510 | o7z | 443 | 304 . 295 |

1.58 0.31 0.31
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