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Calculation method of the maximum flow variation and
evaluation of factors for micro-irrigation engineering

Zhu Delan, Wu Pute, Zhang Lin
(Institute of Water Saving Agriculture of China, Northwest A&F University, Yangling, Shaanxi 712100, China)

Abstract : The distribution characteristic of emitters’ flow coefficient is analyzed. When flow coefficient
complies with normal distribution, the probability of flow coefficient fluctuating at +3 times standard
deviations is 99. 73% ( approximating 100% ). Thus, the minimum flow coefficient is average flow co-
efficient minus 3 times standard deviation and the maximum flow coefficient is average flow coefficient
plus 3 times standard deviation. Based on the above analysis, a comprehensive flow variation rate cal-
culation formula, taking hydraulic variation, manufacture variation and micro-terrain variation into con-
sideration, is presented. Then, with emitter manufacturing variation coefficient, flow exponent, pres-
sure difference and average field roughness height as influential factors, flow variation rate and lateral
cost sensitivity were analyzed. The results show that emitter manufacturing variation coefficient is the
most influential factor, followed by flow exponent and pressure difference. The lateral cost increases
dramatically when manufacturing variation coefficient is larger than 0. 04. In designing, emitters with
minimal manufacture variation and minimal flow exponent should be elected. For normal drip irrigation
systems, when the emitter’s water-drop is larger than 10m, the effects of local height differences in
fields on flow variation can be ignored.
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Fig. 1 Sensitive analysis of flow variation influence factors
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Fig.2 Sensitive analysis of lateral cost influence factors
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Tab.1 Relationship between manufacturing variation
factors and flow variation rates
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