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Schematic diagram of pipeline vehicle structure
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Fig.2 Schematic diagram of test system
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Fig. 3 Schematic diagram of test section and

measuring points layout
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Fig.4 Velocity distribution at three sections of anular gap when pipeline vehicle with d =60 mm moves smoothly
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Fig.5 Velocity changes along measuring points
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Fig. 6 Velocity distribution in the middle section of anular gap when pipeline vehicle with different diameters moves smoothly
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Characteristics of Annular Gap Velocity Distribution

Under Pipeline Vehicle Moving Smoothly

YUAN Yuan',LI Yong-ye' ,ZHANG Le-yuan® ,CHEN Run',ZHAO Yi-ming' ; SONG Xiao-teng' , LU Yi-fan'
(1. College of Water Resources Science and Engineering, Taiyuan University of Technology, Taiyuan 030024, China;
2. Yuncheng River and Lake Affairs Management Center, Yuncheng 044099, China)

Abstract: When the pipeline truck moves smoothly, the velocity distribution characteristics of the water flow in the
annular gap are related to the interaction between the pipeline truck and the water flow, which will also affect the motion
characteristics of the pipeline truck and the hydraulic characteristics in the pipeline. This paper studied the overall and lo-
cal distribution characteristics of the water flow velocity in the annular gap when the pipeline car moves smoothly by
means of physical experiments and theoretical analysis. The relationship between the distribution characteristics of the
water flow velocity in the annular gap of the pipeline car with different diameters and the transmission efficiency were
compared. The results show that when the pipeline car moves smoothly. the velocity at the inlet section of the annulus is
the largest, followed by the middle section of the car, and the velocity at the rear section of the car is the smallest; The
flow velocity near the wall of the pipeline truck changes greatly along the way, and the flow velocity near the pipe wall
changes less along the process; The distribution of the water flow velocity in the annular gap of the pipeline car with dif-
ferent diameters affects the transportation efficiency of the pipeline car. When the ratio of the water flow velocity in the
annular gap to the water flow velocity in the pipeline is close to 1, the transportation efficiency of the pipeline car is the
highest.

Key words: hydraulic conveying; pipeline car; smooth movement; annular gap velocity; conveying efficiency





