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Abstract; The hydraulic three-way valve is one of the core component of a sand filter and can affect
swit-ching process between filtration and backwashing. Two kinds of imported and commonly used hy-
draulic three-way valve on the market and one backwashing valve designed and made in China were
chosen for experimental study. The parameters such as valve head loss, opening and closing times,
minimum pressure for switching filtration and backwashing process were measured. The results show
that the difference in head loss under filtration and backwashing conditions is statistically significant for
three kinds of valve. The experimental hydraulic loss-flow rate data were fitted with a power law, and

the corresponding regression models were established. It was shown that the domestically made valve
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exhibits little difference in the hydraulic loss in comparison with the imported valves. The opening and

closing times, minimum pressure for switching process were tested at 60 — 350 kPa pressures. It was

indicated that the forward switching time is always longer than the reverse switching time, the opening

and closing times for the single cavity structure valve (A) are longer than those for the double cavity

structure valves (B,C). Unfortunately, because the domestic three-way valve was made with ordinary

material and had been manufactured less accurately, its measured parameters are all poorer than the

imported valves. The test data provide a certain reference for a practical application in valve selection

and irrigation planning.
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Fig. 1 Appearance and internal structure of tested valves
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Tab.1 Main parameters of three kinds of three-way valve
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Fig.2 Experimental pipe-loop layout
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Fig.3 Hydraulic loss-flow rate curves for three valves
under different conditions
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valves under different conditions
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