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Experimental Study on the Effects of Water Velocity on
Frictional Head Loss of UPVC Pipeline

ZHANG Shoujun
(Pengyang County Water Authority, Pengyang, Ningxia 756500, China)

Abstract: In order to calculate the accurate frictional head loss of the pressurized water transported by PVC pipeline,
laboratory simulation tests were carried out to determine the relationship between the water flow velocity and the fric-
tional head loss, and to correct friction factors of the experimental formulates frequently used. The results showed that,
the frictional head loss increased with water flow velocity, and there was a good power function relationship between
them; among the empirical formulates frequently used, Chezy formula, Darcy — Weisbach equation, and the empirical
formulate recommended in “Technical specification for irrigation projects with low pressure pipe conveyance”, their
friction factors, Manning roughness factor, friction factors of head loss, and coefficient of friction resistance, decreased
quickly first, and then decreased slowly when water flow velocity is larger than 1.040 m/s. Finally, they tended to be
a constant value. There were good power function relationships between the friction factors and the water flow velocity.
On the contrary, the factor of Hazen — William formulate increased with water flow velocity and had a good logarithmic
function relationship between them. The values calculated by the revised formulations were approximately equal to the
values measured, and their correlation coefficients were larger than 0.997. Therefore, the calculation accuracy could
be promoted by the revised formulations, and the results would meet the requirements.

Keywords : pipe irrigation; water flow velocity; frictional head loss; friction factor of head loss; empirical formula
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