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Particle-Wall Adhesion Behavior in Labyrinth Emitter Obeying
Energy Balanced Adhesion Theory
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Abstract; Aiming at quantitatively analyzing the emitter anti-clogging performance, the clogging
mechanism of the emitter is analyzed for the interaction perspective as single sand contacts with
the emitter channel-wall, and an adhesion model based on energy balance is established. A critical
velocity, for justifying particle-wall adhesion appearing, is extracted. Particle imaging velocity
visualized experiments and computational fluid dynamic numerical simulations are carried out to
verify the applicability of the adhesion model, and the results demonstrate that the particle is
more difficult to adhere to the emitter channel wall in case of larger inlet pressure, larger particle
diameter or smaller interface energy; and the particle distribution affects the emitter clogging po-
sition obviously.
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