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On the Head Loss due to Air-Water Mixing Flow in
Down Sloped Pipeline

Katsushi Cuo
(Laboratory of Irrigation and Drainage Engineering)
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Fig. 1 Air pockets in down sloped pipeline

A: energy line in which no air pockets exist
B: energy line in which air pockets exist
h,: head loss due to air pockets
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Fig. 2 Layout of experimental model
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Fig. 3 Relationship between energy gradient and flow parameter
for various air concentrations
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Fig. 4 Air entrainment flow in down sloped pipeline

A: energy line in which no entrainment air exist
B: energy line in which entrainment air exist
h,: head loss due to entrainment air

Va: velocity of air bubble

Vw: velocity of flow water
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Fig. 5 Relationship between head loss ratio and air concentration
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Fig. 7 Relationship between head loss ratio and mean velocity of flow
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Summary

The air entrained into a water pipeline in a variety of ways, may give serious hydraulic
effects, One of these is the increase of head loss due to air-water mixing flow in down sloped
pipeline, On the other hand, in horizontal or upward sloped pipeline, head loss due to air
entrainment-flow is almost the same as that of no air mixing flow. The reason is that in
down sloped pipeline, direction of buoyancy acting on air bubbles is opposed to that of flowing
water, and so air bubbles opperate as resistant bodies in pipe. Therefore excessive head loss
occurs in addition to friction loss,

If the condition of pipeline may be wrong (for example, air which is mixed much and
continuously, slope angle which is great, and velocity of flowing water which is low), the
head loss exceeds double of the friction loss, and the presence of air seriously reduces the
water-carrying capacity of the line,

As the pipeline for irrigation is usually gravity flow type, naturally frequency of down
sloped pipe multiplys in camparison with pressure flow type., So more sufficient counterplans
are required for air-water mixing flow,



