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Analysis of Hydraulic Flow Characteristics In Small Emitter Channels By Using
FLUENT Software

M. Delghandi'*- M. Behzad’- S. Broomandnasab®

Abstract

Emitter is the key component in drip irrigation system. It is necessary to have a comprehensive understanding
of the flow mechanisms within drip irrigation emitters to design emitters that have a high performance. The use
of computational fluid dynamics (CFD) to research the flow characteristics is appropriate because the labyrinth
flow path is narrow and its boundary is complex. In this study, the flow in labyrinth channels was simulated by
using the method of computational fluid dynamics (CFD) to calculate the distributions of pressure and velocity
of the flow, and to calculate the relationship between pressure and rate of discharge for three sample of one type
emitter. The emitters were destroyed and sizes of those channels were calculated by photography with Scanning
Electronic Microscope (SEM). To calculate the relationship between pressure and rate of discharge as well as
simulation of flow in emitters' channels, laminar flow model and turbulence model were applied. Verification of
the results obtained from the CFD simulation was conducted in laboratory, according to the ISO9261 standard.
The results of simulation for the labyrinth channel well matched the measured data in laboratory Computational
fluid dynamics provides a promising tool to help in the design of labyrinth channels used in drip emitters.

Keywords: Emitter, Computational Fluid Dynamics (CFD), Pressure- discharge relationship
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