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H 583 0.25 0.25 0.25 0315 0.315 0315
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Optimization Research Combined Reliability of Pipe Diameter of

Self-pressure Tree-type Pipe Network

YUE Chunfang', LIU Xiaofei', WANG Jian’, MU Li*

(1.College of Water Conservancy and Civil Engineering, Xinjiang Agriculture University, Urumqi 830052, China;
2.Xinjiang Formation of Production and Construction Investigation, Design & Research Institute, Urumgqi 830052, China)

Abstract:[Objective] In the self-pressure water conveyance system, the pipe investment accounts for a large pro-
portion of the system. The pipe diameter is not only a basic technical parameter of the pipeline system, but also
an important factor affecting the economy of the pipeline. Therefore, how to choose the diameter reasonably is of
great significance for saving investment, reducing energy consumption and ensuring the safety of water supply.
[Method] Minimize the cost of investment and operation management was taken as the objective function, water
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reliability index, water pressure and flow velocity of pipe network node were as constraint conditions, and on the
basis of this, the optimization model of the self-pressurized tree tube network pipe diameter was established. The
PSO algorithm and the SAPSO algorithm were used to solve the model under an example of analyzing the SUB-
ASHI river water irrigation in Xinjiang.[Result]lComparing with the objective function cost under the same node
water reliability, the SAPSO algorithm is lower than the PSO algorithm, and the optimization result is better. The
statistical analysis of the relative deviation between the calculated results and the optimal solution of the SAPSO
algorithm when the node's water reliability R=0.7 can be found that the probability of less than 10% is 97% and
so the model is stable and the precision is high. [Conclusion] With considering the reliability of the pipeline net-
work, the model can systematically reflect the operation of the self-pressure water delivery network in the whole
life cycle, and the reliability of its operation result is high. And when the SAPSO algorithm is used to optimize
the model, the optimization results will be more accurate and reliable. In a word, this method can provide refer-
ence for the pipe diameter optimization of similar projects.

Key words: network; pipe diameter; reliability; algorithm

TR %5

CE#EEE 20 TO

CH, and N,O Emission from Paddy Field in Cold Region is
Impacted by Irrigation Methods

WANG Changming', ZHANG Zhongxue'", LYU Chunbo’, ZHENG Ennan', YUN Ninghan'
(1. School of Water Conservancy & Civil Engineering, Northeast Agricultural University, Harbin 150030, China;
2.Water Conservancy Management Center of Heilongjiang, Harbin 150001, China)

Abstract: [Objective]Microbial activities involved in biochemical reactions that emit greenhouse gases are mod-
ulated by soil moisture and the purpose of this paper is to examine how irrigations affect these biochemical pro-
cesses in paddy field with a view to provide a guidance for managing paddy filed in cold region in Heilongjiang
province. [Method]The field experiment compared three irrigation methods: control irrigation, intermittent irriga-
tion and flood irrigation. In each treatment, we measured the change in CH, and N,O emission, as well as their
warming potential using the static chamber-gas chromatograph technique.[lResult]@In all treatments, CH, emit-
ted mainly during the tillering booting and flowering stages. Compared to flood irrigation, control and intermit-
tent irrigation both significantly reduced CH. emission (P<0.01), with the control irrigation reducing by 56.29%
and the intermittent irrigation by 26.59%. @The drying period during the dry-wet alternation and one week after
the third nitrogen fertilization were the main emission period of N,O, and there was a negative N,O emission dur-
ing the seeding establishment period. The N,O emission in control irrigation peaked after the third nitrogen fertil-
ization, which was six days earlier than the time it peaked under the intermittent and flood irrigation. Compared
with flood irrigation, the control and intermittent irrigation increased N,O emission by 55.6% and 56.0% respec-
tively. @ There was a significant correlation between CH, emission and 5 cm soil temperature under flooded irri-
gation (P<0.01), while under control irrigation the N,O emission was significantly correlated with 15 cm soil tem-
perature (P<0.01). Soil temperature profile and atmospheric temperature combined to significantly affect CH, and
N:O emission under intermittent irrigation, while CH, and N,O emissions under flood irrigation was significantly
regulated by soil temperature. [Conclusion]Irrigations do affect CH, and N,O emission from paddy field in cold
region, and our results showed that control irrigation not only reduces the warming potential but also increases
grain yield.

Key words: paddy field; irrigation; greenhouse gas emission; global warming potential
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