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Fig.2 Photovoltaic cell equivalent circuit model
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Fig.3 Photovoltaic cell MATLAB/Simulink model
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Fig.4 Output characteristics of PV array under different temperature and light intensity conditions
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Table 2 Photovoltaic water pumping system group efficiency

W% UsdV IpvIA H/m Q/(m® hY) Z;%ﬁﬁﬁﬁ,i
1000 724 2.88 252 1.89 62.21
11:00 767 267 243 1.92 62.04
1200 772 2.65 242 1.92 61.81
13.00 810 251 236 1.96 61.93
1400 734 2.79 245 191 62.17
1500 778 2.59 239 1.93 62.35
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Design and Verification of a PV Irrigation Systems Based on
Adaptive Disturbance Observation Method

SHI Yunyang, LI Yulong, FANG Kaituo, LIU Fangfang
(Sugian College, Sugian 223800, China)

Abstract: [Objective] PV irrigation system is a new technology that has seen an increased application in helping
irrigation management in China. The purpose of this paper is to propose a method to increase water use efficiency
and operation efficiency of the PV system. [Method] The photovoltaic irrigation system we studied was based on
the 10T technology. It detects soil moisture at nodes in real time, transmits the detection value to the 10T platform
through a zig-bee technology. The platform controls the actuator to complete irrigation based on a pre-set threshold.
For alleviating the disadvantage of the maximum power point tracking (MPPT) algorithm traditionally used for
photovoltaic water pumping system, we proposed an adaptive disturbance observation method and solved it using
Matlab/Simulink. [Result] The adaptive perturbation observation method improved the tracking speed by 3409,
compared with the fixed-step perturbation observation method, and reduced the system power at the maximum
power point. Application to a paddy field and a cotton field showed that the adaptive method can control soil
moisture in the paddy field with #3% error, and in the cotton field with #2% error. [ Conclusion] The proposed
adaptive irrigation system has the advantages of low cost and high efficiency. Through the internet technology, the
system can be used to remotely monitor soil moisture status of cropping fields and realize intelligent irrigation.
Key words: Zigbee; perturbation observation method; photovoltaic irrigation; Internet of Things

FAERE: AFF

76



