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Local Loss Behavior Induced by a Ring — shaped Plug Mounted in
Fully Developed Pipe Water Flow

CAI Shupeng, DUAN Chuanwei
(School of Mechanical Engineering, Hunan University of Technology , Zhuzhow, Hunan 412007, China)

Abstract: Accurately estimate the local loss of a pipe element suddenly varied in flow across-section is important for raising

the economical values for constructing a pipe line. In order to reveal the local loss behavior induced by an area-contracted

element in a circular pipe flow, local head losses generated by ring-shaped plugs with different contraction ratios and

length to diameter ratios are measured in a fully developed pipe flow. The results show that at the same contraction ratios,

the local loss of a ring-shaped plug increases with the length decrease of the plug, and it becomes smaller with an in-

crease in contraction ratio, at the same length to diameter ratios. The shortest interval is not affected by local loss coeffi-

cient with dual plugs increases if the contraction ratio becomes smaller. Reattachment length behaviors measured by tuft

method in a suddenly contracted pipe show that a decrease in contraction ratio can delay the reattachment point further

downstream. By analyzing the variation of flow-necking and its position, these behaviors in local loss are interpreted.

Keywords: ring-shaped plug; fully developed pipe flow; local head loss
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