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                                    UNIT III RAPIDLY VARIED FLOW 

Application of the momentum equation for RVF – Hydraulic jumps – Types – Energy dissipation – 

Celerity – Rapidly varied unsteady flows (positive and negative surges) 

 

If the curvature in a varied flow is large and depth changes appreciably over short length it is called 

rapidly varying flow. Subscritical flow, Critical Flow and Supercritical Flow. 

Since gravitational force is a predominant force in the case of channel flow, therefore Froude number, 

Fr = V /√𝑔𝐷  

= (where V and D are the mean velocity of flow and hydraulic depth of the 

channel respectively) is an important parameter for analysing open channel flows. Depending upon 

Froude number the channel flow may be characterised as: 

HYDRAULIC JUMP OR STANDING WAVE 

In an open channel when rapidly flowing stream abruptly changes to slowly flowing stream, a distinct 

rise or jump in the elevation of liquid surface takes place, this phenomenon is known as hydraulic jump 

(which is analogous to shock wave in fluids).  

The hydraulic jump 

converts kinetic energy of stream rapidly flowing into potential energy. Due to this there is a loss of 

kinetic energy. At the place where hydraulic jump occurs rollers of turbulent water (eddying 

turbulences) form, which cause dissipation of energy. A hydraulic jump occurs in practice at the toe of 

spillways or below a sluice gate where the velocity is very high. 

The hydraulic jump is also known as a standing wave because it is, in essence, a wave which is 

stationary (i.e., at stand-still) at one place. Such a standing wave is shown in Fig. 16.26. 

 

 

Analysis of hydraulic jump: 

The following assumptions are made in the analysis of hydraulic jump: 
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1. Loss of head due to friction at the walls and channel bed is negligible. 

2. The flow is uniform and the pressure distribution is hydrostatic before and after the jump. 

3. The channel is horizontal or it has a very small slope. The weight component in the direction of flow 

is neglected. 

4. The momentum correction factor (β) is unity. 

 


