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Research on the Effect of a Sudden Current Velocity Increase on

Circular Tube Local Resistance

DAI Jie, CAI Shupeng, PENG Shaofu, SHEN Zhenghui
( College of Mechanical Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: In view of an investigation of the resistance characteristics brought about by the rapid increase of
velocity and the related factors, the local resistance test has been carried out by using transparent plexiglass circular
tubes with sudden velocity increase ratios of 25:1 and 4:1 respectively, with experimental devices of different incoming
turbulence degrees adopted as well. The experimental results show that the drag coefficient of the tube decreases sharply
with the increase of Reynolds number, subsequently decreasing gradually with the increase of Reynolds number until
it remains constantly unchanged. With the increase of the turbulence intensity of upstream flow, the local resistance
coefficient decreases due to the advance of reattachment point of separated flow within the range of Reynolds number
measured in the test. The local resistance coefficient of the tube with sudden velocity increase is not only related to the
sudden velocity increase ratio and sudden contraction structure, but also negatively related to the Reynolds number
under the design velocity in the tube. The experimental results subvert the traditional empirical formula that the

i EEE: 2021-03-11
ELWH: ERARPERESREIIH (51476051 )
EER . B A (1996-) , W, WIRHELA, Wi b kS, ERHFSE )y A K R,
E-mail: 1318734541 @qq.com
WSS 5B (1963-) , W, WHbE @A, Wi TAbRE8d2, W, WA S0l 5057 10 K s,

E-mail: windowscsp@sina.com



68 (71 N DR AN N S S 14

2022 4

coefficient of resistance of sudden shrinkage is independent of Reynolds number in the classical textbook, but rather

it has a certain reference significance for the accurate evaluation of the total resistance in the process of pipe network

design.

Keywords: local resistance coefficient; current speed; velocity surge; advance of reattachment point; tese

device
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Fig.1 Schematic diagram of pump circulation

experimental device
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the advection box
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Fig. 3 Comparison of local resistance coefficient for the

pump-driven flow system with or without returning tubs
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on local resistance coefficient under advection box device
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