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Parameterized design of a new bidirectional flow channel in drip irrigation
WANG Xinduan, BAI Dan, GUO Lin, HE Jing

(School of Water Resources and Hydroelectric Engineering, Xi’an University of Technology, Xi’an 710048, China)
Abstract; The bidirectional flow channel is a new kind of channel for drip irrigation emitter,
which is mainly composed of the dividing water object and the blocking water object. It has the
advantages of simple structure, easy manufacturing, and good energy dissipation performance.
The main working principle of the bidirectional flow channel is mixing the forward flow and the
backward flow by the objects mentioned above with the energy dissipation performance of the bi-
directional flow channel enhanced. However, for the original design, there is a large low velocity
area within the V-shape wall which has a negative effect on the hydraulic performance or on the
anti-clogging performance. To solve this problem, the structure of flow channel is redesigned by
means of changing the placing ways of dividing water and the blocking water object. As to the
new flow channel, the effect of structural parameters on hydraulic performance is investigated
based on the path analysis. The results indicate that the height of the bottom of blocking water
object is the most important decision variable for the flow index and that rather the distance of di-
viding water object and the upper boundary is the limit factor. All of the structural parameters
are the increasing factors for the flow coefficient, and among them the height of vertical section of
blocking water object is the most important decision variable. The regression models for flow in-
dex and flow coefficient to 5 structural parameters are established by the multivariable regression
method, which are both verified to be able to forecast the relationship between the flow rate and
pressure loss for the emitter with bidirectional flow channel. These conclusions obtained in this
paper have a certain guiding significance for designing a bidirectional flow channel possessing
good hydraulic performance.
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Fig. 1 Structure and water flow motion of new

bidirectional flow channel
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Tab.1 Uniform design scheme and hydraulic performance index
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Tab. 2 Path analysis of the influence of structural parameters on hydraulic performance
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