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Abstract; In a sprinkler irrigation system with long pipe, there is a constant frequency (50 Hz) motor
to derive the pump for delivering water. If the irrigating area or elevation change greatly in an irrigation
field, the sprinkler irrigation uniformity will become unsatisfactory. In order to solve this problem, a
variable frequency and adjustable constant pressure automatic control irrigation system is proposed. In
the system, frequency conversion and automation technique are combined, and it is a kind of mecha-
tronic-intelligent device with variable frequency motor and closed-loop fully automatic control function,

and it can control for one or more AC 380 V, 50 Hz pump motors automatically at the same time. An
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electrical circuit is designed for setting different constant pressure levels. As a result, the system can

vary the pressure in a pipe network automatically according to the pressure levels prescribed, by ope-

ning and closing the electromagnetic valves installed in the network; eventually, an automatically ad-

justable constant pressure water supply irrigation process is realized. Through the analysis of an engi-

neering project, it is shown that the maximum difference in sprinkler system head is 12. 89 m while the

pump operating at 50 Hz, by using variable frequency adjustable constant pressure control system, how-

ever, the maximum difference in the sprinkler head is 3.38 m, which has met the requirement on pres-

sure variation. Also, this system has a few advantages, such as water saving, energy saving, high degree

of automation, convenient operation and management, guaranteeing safe operation of pipe network and

pump. It allows a pump to supply water to the sprinkler under a prescribed pressure level according to an

irrigation field partition, thus the irrigation uniformity of sprinkler is favourable and satisfactory.

Key words: spray-micro irrigation ; frequency control of motor speed ;hierarchical constant voltage ;

automatic control ; uniformity of irrigation
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Fig. 1  Control principle of variable frequency adjustable
constant pressure water pump
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Fig.2 Block diagram of control principle of variable frequency
adjustable constant pressure water pump
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Tab.1 Sprinkling irrigation system pressure

estimated at 50 Hz m

P WA hwin hwe hmmaze Pzgosm o
1 26.64  29.05 2.41
2 26.10  29.01 2.91
3 24.07 24.48 0.41

i 12. 89 4.00
AR 4 21.81 22.78 0.97
5 17.80  19.34 1.54
6 16.16  18.68 2.52
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Tab.2 Sprinkling irrigation system pressure estimated at variable frequency

Pl I TEBE A IX B p/MPa B/ m R/ M Mg zgy/™m  hgsap/m higit gt/ m
I 1,2 0.30 19.10 22.05 2.95 3.38 4.00
AERE il 3.4 0.35 19. 81 22.48 2.67
1 5,6 0.39 19.16 22.34 3.18
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