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Experimental study on minor head losses of pipeline joints

GUO Yongxin, GUO Xinlei, WANG Tao, FU Hui, PAN Jiajia, LI Jiazhen
( China Institute of Water Resources and Hydropower Research, State Key Laboratory of Simulation and

Regulation of Water Cycle in River Basin, Beijing 100038, China)

Abstract; An internal protrusion from a pipeline joint will lower diameter and advance head loss. For the minor
head losses of pipeline joints, there is currently a dearth of calculation methods and experimental data. In addition
to establishing a pipeline head loss test rig, this paper suggests two test procedures for determining the minor head
loss coefficients of pipeline joints. Tests were done on the minor head loss coefficients of a push—on joint of ductile
iron polyethylene composite pipes and a butt fusion joint of polyethylene pipes, then the influencing factors and var-
iations of the minor head loss coefficients are analyzed. A butt fusion joint of DN150 polyethylene pipes has a
curved edge melt bead and a 4.36 mm internal protrusion height. The minor head loss coefficient £ of a butt fusion
joint is approximately 0.086, indicating that an equivalent length of 0.75 meters would be necessary. A push-on
joint of DN300 ductile iron polyethylene composite pipes has a right—angle edge protective ring with an internal pro-
trusion height § of approximately 1.93 mm. The minor head loss coefficient £ of a push—on joint is about 0.022, in-
dicating that an equivalent length of 0.51 meters would be required. The minor head loss coefficient of a pipeline
joint decreases with decrease of the relative protrusion height §/D. The empirical formulas of minor head losses of
pipeline joints are given for a circular arc edge and a right anglel edge, respectively. This research results can pro-
vide a basis for the precise hydraulic calculation of pipeline network engineering.

Keywords: pipeline joint; reduced diameter; head loss; minor loss coefficient; equivalent length
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