
ROHINI COLLEGE OF ENGINEERING & TECHNOLOGY 

CE8403 APPLIED HYDRAULIC ENGINEERING 

3.4 ENERGY DISSIPATION 

The flow velocity at the toe of a high-head spillway is usually high and may cause 

serious scour and erosion of the downstream channel if proper precautions are not 

taken. For this purpose, energy dissipators are provided to dissipate sufficient amount of 

energy before water enters the downstream channel. 

Three types of energy dissipators have been commonly used:  

 stilling basins, 

 flip buckets, and 

 roller buckets 

Each dissipator has certain advantages and disadvantages and may be selected for a 

particular project depending upon the site characteristics. A brief description of these 

dissipators is given in the following paragraphs 

Stilling Basins 

The hydraulic jump is used for energy dissipation in a stilling basin. Typically, this 

basin may be used for heads less than 50 m. At higher heads, cavitation becomes a 

problem. A concrete apron is provided for the length of the jump and the invert level of 

the apron is set such that the downstream water level provides the necessary sequent 

depth for the flow depth and the Froude number at the entrance to the jump. Long apron 

lengths and low apron levels are needed for such a stilling basin. Low apron levels 

require large amount of excavation and concrete. For economic reasons as well as to 

make the stilling basin operate efficiently over a wide range of flows, other devices and 

accessories may be provided to stabilize the jump, to reduce the length of the jump, 

and to permit the apron at a higher elevation. These devices include chute blocks, baffle 

blocks, and end sills 
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Figure 3.4 Stilling Basins  
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The chute blocks serrate the flow entering the basin and lift up part of the jet. This 

produces more eddies increasing energy dissipation, the jump length is decreased, and 

the tendency of the jump to sweep out of the basin is reduced. The baffle blocks 

stabilize the jump and dissipate energy due to impact. The sill mainly stabilizes the 

jump and inhibits the tendency of the jump to sweep out. 

 

Flip Buckets 

The flip bucket energy disspator is suitable for sites where the tailwater depth is low 

(which would require a large amount of excavation if a hydraulic jump dissipator were 

used) and the rock in the downstream area is good and resistant to erosion. The flip 

bucket, also called ski-jump dissipator, throws the jet at a sufficient distance away from 

the spillway where a large scour hole may be produced. Initially, the jet impact causes 

the channel bottom to scour and erode. The scour hole is then enlarged by a ball-mill 

motion of the eroded rock pieces in the scour hole. A plunge pool may be excavated 

prior to the first spill for controlled erosion and to keep the plunge pool in a desired 

location. A small amount of the energy of the jet is dissipated by the internal turbulence 



ROHINI COLLEGE OF ENGINEERING & TECHNOLOGY 

CE8403 APPLIED HYDRAULIC ENGINEERING 

and the shearing action of the surrounding air as it travels in the air. However, most of 

the energy of the jet is dissipated in the plunge pool. During the operation of a flip 

bucket, a large amount of spray is produced, which may be undesirable for roads, 

bridges, and electrical equipment, such as transmission lines or grid stations. In 

addition, large water-level fluctuations may be produced in the tailrace area by the 

plunging jet and the associated return currents and eddies. These water level oscillations 

near the draft tube exits may impair the operation of Francis turbines, since these 

oscillations may result in load swings. 

Roller Buckets 

A roller bucket may be used for energy dissipation if the downstream depth is 

significantly greater than that required for the formation of a hydraulic jump. In this 

dissipator, the dissipation is caused mainly by two rollers: counterclockwise roller near 

the water surface above the bucket and a roller on the channel bottom downstream of 

the bucket. The movement of these rollers along with the intermixing of the incoming 

flows results in the dissipation of energy. Since then two types of roller buckets – solid 

and slotted – have been developed through hydraulic model studies and used 

successfully on several projects. In a solid bucket, the ground roller may bring material 

towards the bucket and deposit it in the bucket during periods of unsymmetrical 

operation. In a slotted bucket, part of the flow passes through the slots, spreads laterally, 

and is distributed over a greater area. Therefore, the flow concentration is less than that 

in a solid bucket. In addition, any material that might get into the bucket is washed 

out. The sweepout in a slotted bucket occurs at a slightly higher tailwater level than that 

in a solid bucket 


