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In agricultural machines and facilities, low cost and low energy are necessary to reduce
production cost. Pipe bends are very common in drip and sprinkler irrigation systems. When
water passes through a pipe bend, the water pressure of the outside is higher than of the inside
due to the centrifugal force of the flowing water. If the inside and outside of the pipe are connected
by a pipe, a bypass flow is generated in this route.

The pipe bend research clarified the hydraulic characteristics of the commercial 90° PVC pipe
bend through a series of fundamental experiments, and showed the relations among the main
pipe flow rate (Q), the bypass flow rate (q), and the pressure difference (DH) between the inside
and outside of a pipe bend with and without bypass flow. For a given pipe bend and a certain
hydraulic resistance bypass route, the ratio (q / Q) of the bypass flow discharge (q) and the main
pipe flow discharge (Q) is a constant coefficient. Proposed the hydraulic design method and design
procedure of bypass flow meter using a pipe bend. Analyzed the effect of different pipe bend size,
shape and the crests on the bypass flow rates. Find the ways to increase the differential pressure
across a pipe bend and increase the injection rate, and provide a method of regulating the bypass
flow rate through inserting an orifice in the bypass route.

It is known that plant growth is closely related to the internal water status of the plants. Inside
the greenhouse or under rain shelter, crops require frequent irrigation in order to minimize water
stress and obtain maximum production and high quality. Scheduling water application is very
critical to make the most efficient use of drip irrigation system, as excessive irrigation reduces
yield, while inadequate irrigation causes water stress and reduces production.

Under rain-shelter or inside greenhouse, experiments were conducted to evaluate the effects of
different amounts of drip irrigation water on the crops (potato, cucumber and strawberry) growth

and yiled. The amount of irrigation water applied was a fraction times of water surface



evaporation (Ep) measured by a standard 0.2 m diameter pan. Plant height, biomass and shoot
water content increased, but the specific leaf weight (SLW, g/ni) decreased with increasing
amount of irrigation water. The amount of irrigation water had significant effects on decreasing
the canopy temperature. Total crop yields increased with increasing amount of irrigation water.
Irrigated water increased crop yields not only by increasing fruit number, but also by increasing
the mean weight of the fruit. The trends for the water use efficiency related to the total amount of
irrigation water and the production of total crop yields for the various treatments showed that the
lower the amount of irrigation water received, the higher the water use efficiency.

Therefore, applying water by drip irrigation in relation to the amount of water evaporated from
a standard 0.2 m diameter pan would be a convenient method to schedule irrigation, as standard
0.2 m diameter pan evaporation data are relatively easy to obtain, though good pan evaporation
data requires carefully measurements and frequent maintenance. And it is one of the simplest
methods where no sophisticated instrument is required. The ease of use, simplicity of data, and
low cost has prompted the wide adoption of the evaporation pan that can determine the irrigation

time and amounts of irrigtion water.
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