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FUNDAMENTAL STUDIES ON THE HYDRAULIC JUMP IN
CIRCULAR CONDUITS WITH DOWNGRADE SLOPES

PART I:
Application of the Momentum Principle for a Single, Steady Hydraulic Jump

Mitsuhiro INOUE

(Department of Irvigation and Drainage Engineering, Facully of Agriculture, Tottori Universily)

When an air pocket is formed at the summit of a pipe line or in circular
conduits with downgrade slopes, the conduit allows only partial flow and a

hydraulic jump usually occurs at the end of the air pocket.

The jump in a

closed conduit can be analyzed by the use of the momentum principle in
much the same manner as is done with an open channel jump.

This paper presents a one-dimensional momentum equation which takes a
term of air pocket pressure into the momentum principle, and verifies the
momentum relationship by which data on the hydraulic characteristics of the
single, steady hydraulic jump in sloping circular conduits can be correlated.
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Fig. 1 Single, Steady Hydraulic Jump in Sloping Circular
Conduits
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®:++-A layer of water near the bottom in which
only little quantities of air bubbles and
carried.

®-+An intermediate layer in which water and
air can be considered as a homogeneous
material.

©-++An upper layer of air in which large wa-
ter drops are in movement.

Fig. 2 One dimensional model of single, Steady
Hydraulic Jump
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