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Fig. 1: The pneumatic walnut harvester unit
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Fig. 2: Variations of weight, required force for fruit separation from branches and their ratio in
the various months
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Table 1: Effect of different loading positions on natural frequency
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The means with similar letters has no significant difference at the level of 1%.
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Fig. 3: Required force for fruit separation from branches at different loading methods including
tensile, bending and torsion
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Table 2: Analysis of Variance of the test parameters on harvesting time
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Table 3: The mean comparison of different harveser conditions on walnut harvesting time
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The means with similar letters has no significant difference at the level of 5%.
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Abstract

Mechanized fruit harvesting in developed countries is a way to lower final product prices.
Shakers are among the most common machineries used in such harvesting mode. Walnut trees
branches in Iran have often very stout and long trunks. This makes the use of common shakers
for harvesting very difficult. In this study, natural frequency of the tree branch was determined.
Then, the performance of a pneumatic shaker developed for walnut harvesting was investigated.
The compressed air needed for the designed system was supplied by a compressor installed
behind a tractor. A solenoid valve was used to produce vibration among branches by connecting
and disconnecting the air stream using a timer circuit which provided the ability to control the
time interval between the openings and closings of the valve and producing vibrations with
varying frequencies. The results indicated that the natural frequency of walnut tree branches is
1.96 Hz. Besides, the minimum strength level was found to occur under tensile conditions. To
test the developed pneumatic system, a number of experiments were conducted using three air
pressure levels (4-6, 6-8, and 8-10 bars), three encounter distances (4, 8, and 12 ¢cm), and using
four nozzle diameters (4, 6, 8, and 10 mm) at the harvest operation time. It was found that the
fruit fall time decreases when the pressure increases. In contrast, the fruit fall time increases as
the distances increases. The findings also showed that the nuzzle diameter can accelerate the
fruit fall in an optimal value. Finally, it was noted that the minimum time required to harvest
walnuts (6.78 s) occurs at a pressure of 8-10 bar, a collision distance of 4 cm and with 8 mm-
diameter nozzle.
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