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Abstract

The objective of this research is to develop an analysis system of the automatic
tray-discharging system for rice seedlings by graphical programming language LabVIEW.
The data collections for the analyzed system were from the first type of the
tray-discharging system and verified by the second type of the tray-discharging system. For
the operations of 240 trays in a pallet with 4 stacks, the simulated results showed that the
working time is 310.54 s in the discharged mode of 3-tray a pile and 178.34 s in the mode
of 6-tray a pile, while the actual work is 313.9 s in the mode of 3-tray a pile and 183.3 s in
the mode of 6-tray a pile, within a slight difference of 2.71%.

In this study, 3D CAD designing software Solidworks has been applied to analyze the
mechanism allocation and to animate their movement in order to optimize the operational
efficiency. Also the oil flow speed in the hydraulic system was varied from 15 to 35 I/min
to analyze the sensitivity of the system working time. The analyzed results showed that the
best working efficiency can be obtained in the 33 I/min, provided the power frequency of
45 Hz and 50 Hz for Gripping-Traveler of without loading and with loading, which the
working time is 156.97 s in the mode of 3-tray a pile and 96.87 s in the mode of 6-tray a
pile. In comparison with the original one, the improved operational mode can obtain a more
than 41.6% of working speed. Consequently, the developed analysis system of the
automatic tray-discharging system for rice seedlings could be used for system design and
being a teaching aid for engineers training.

Keywords: pallet, tray, automation, transportation system, system simulation
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