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Simulation and Analysis on the Mixing Effect
inside a Tank of a Self - Propelled Sprayer
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ABSTRACT

Due to the warm and wet climate in Taiwan, plants are usually harmed by pests. 3
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Therefore, spraying is necessary for pest control. Machines which are used for pest
control are called pest control equipment. During the spraying operation, the quantity of
pesticide should be used accurately since it is not proper to use less or too much. To
efficiently control the quantity of the pesticide, mixer is installed inside a tank of the
sprayer. The mixer will continually blend the solution during the spraying process in
order to control the quantity of the pesticide and make the concentration of the pesticide
uniform.

During 1997 to 1995, Wu[3] was the principal investigator of the project “The
Development of a Self-Propelled Sprayer” which was funded by the Industry Bureau of
Economic Department. The objective of the project was to develop a spraying car with
high performance. The mixing process will be stated as following: The jet inlet is set on
the bottom of the tank. Some amount of pesticide solution is sent back to the tank from
the jet entrance by the pumping pressure of the sprayer. A high speed water current is
charged to the tank to mix effectively the pesticide solution and avoid the sedimentation
of the solute. In this study, we simulate the distribution of flow field inside the tank of a
sprayer by the software of Computational Fluid Dynamics(CFD) in order to analyze the
mixing effect of a mixer.

The simulation results show that the high speed water current car generate a small
vortex inside the tank and the range affected by the disturbance of the vortex enlarges
gradually. Because of the strong mixing effect induced by the disturbance of the vortex,
the concentration of the pesticide solution inside the tank is very uniformly distributed.
This mixing operation will improve the performance of pest control, which is helpful to

the plant growing.

Keywords: Pest control equipment, Self—propelled sprayer, Mixer, Computational Fluid
Dynamics(CFD)
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