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ABSTRACT

The micro-irrigation subunit consists of a manifold and some laterals, which is the most basic
design unit of the micro-irrigation system. The rationality of the planning and design of micro-
irrigation subunit directly affects the project investment and operation cost of micro-irrigation
system. In this study, the micro-irrigation subunit was addressed as a whole, avoiding the artificial
distribution of allowable pressure differences, and there is no need to discuss the maximum and
minimum pressure positions of the subunit under various topographic slopes. Taking the minimum
annual total cost per unit area as the objective function, the mathematical models of optimization
design for subunit with single laterals and subunit with paired laterals were established under the
condition of unlimited area. Penalty function method was used to deal with the constraint conditions,
and the genetic algorithm was used for optimization calculation. The effect of the lateral diameter,
manifold diameter, emitter discharge and ground slope in lateral direction on the annual total costs
per unit area, control area, lateral length, manifold length and manifold position of the subunit with
paired laterals were analyzed, and the optimization results of the two types subunits were compared
under the same conditions. The example results showed that reducing lateral diameter, manifold
diameter and emitter discharge is conducive to save project investment, increasing lateral diameter,
manifold diameter and reducing emitter discharge is conducive to enlarge micro-irrigation subunit
control area. The annual total cost per unit area of irrigation subunit with paired laterals is 0.58% ~
2.42% lower than irrigation subunit with single laterals, and the subunit control area is 29.82% ~
165.14% higher than that with single laterals. The subunit with paired laterals is better than the
subunit with single laterals in both project investment and control area. The method proposed in this
study is applicable to the optimal design of micro-irrigation subunits with regular arrangement,

unlimited shape and area under various ground slopes.
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