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Abstract—Abstract: Aeration system is very much essential for the 
management of pond. Aeration is a beneficial and safe technique to 
improve any body of water. By insuring that oxygen is thoroughly 
mixed into the entire water column to the sediment-water interface 
the livable space is increased for the fish within, phosphorus remains 
bound and nutrients are reduced. All of this leads to a healthier more 
easily managed lake or pond. Various types of aeration systems have 
been developed over the years to maintain the oxygen level in a pond 
but for economical, efficient and eco-friendly is the urgent needed for 
the time being. Inclined cascade aeration system will be the best 
alternative for that. In this system of aeration, it is simply and easy to 
used for the farmer. The maintaining cost is very less as compared 
with other type of aeration system. The main sources of energy used 
in this type of aeration system is gravity flow of water, due to which, 
it is more economic than other type of aeration system. The height of 
the inclined cascade aeration is varying from 0.5m to 2m and the 
numbers of barriers provided is from 0 to 7 numbers. In this type of 
aeration system, according to needed the barriers height can be also 
varying from 0 to 10 cm but most efficient is 10 cm. The inclination 
angle of the inclined cascade aerators is from 30o to 80o, more the 
inclination angle more efficient can be found out. This type of 
aerators has mainly three parts namely i) inlet tank, ii) inclined part, 
and iii) outlet tank. The cost of the aerators can be reduced up to 40 
to 60 %, for practical used due to reduction of its part. 
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1. INTRODUCTION 

Aeration is often the first major procedure at the treatment 
plant. During aeration, constituents are removed or modified 
before they can hamper with the treatment processes. Aeration 
brings water and air in close contact by exposing drops or thin 
sheets of water to the air or by introducing small bubbles of air 
(the smaller the bubble, the better) and letting them rise 
through the water. The scrubbing process caused by the 
turbulence of aeration physically removes dissolved gases 
from solution and allows them to escape into the surrounding 
air.  

1.1. Background  
The most logical means of improving oxygen regimes of 
cultured fish is by gravity fall of water between production 
units, which is provided by the topography at facility. The 
extent to which water is re-aerated by gravity is of 
fundamental concern for practical fish culture. There is no 

operating cost usually associated with it because head loss 
provides the energy for gravity aeration. Gravity aeration can 
be accomplished by passage of water over a simple weir, an 
inclined sheet of corrugated roofing, or a closed stair-step 
arrangement called cascades. During the fall of the water, 
bubbles rise up as air gets dragged in. Gas exchange occurs 
between the air in these bubbles and the water. Oxygen 
diffuses from the air into the water and helps to increase the 
DO content of the water. In rivers, artificial stepped cascades 
and weirs are generally introduced to enhance the DO content 
of polluted or entropic streams [3]. In-stream stepped cascades 
are also built downstream of large dams to re-oxygenate 
water, e.g., Chatuge weir built by Tennessee Valley Authority 
[15,16,17]. Another example is the series of five aeration cascades 
built along the Calumet waterway in Chicago [8,20]. The 
waterfalls are designed to re-oxygenate the polluted canal and 
are landscaped as leisure parks, combining flow aeration and 
aesthetics. With large dams, nitrogen super saturation might 
also occur and increase the mortality of some fish species. 
Stepped cascades could be used to reduce the dissolved 
nitrogen content. In the treatment of drinking water, cascade 
aeration is used for reoxygenation, denitrification [18], removal 
of volatile organic components (VOC) such as methane and 
chlorine [21,22], dissolved iron and manganese, carbon dioxide, 
hydrogen sulphide, as well as the colour and tastes caused by 
volatile oils. 

Many research works have been conducted on stepped 
cascade, which are mainly concerned about dam spillway. To 
date, no literature exists on the development of an inclined 
cascade system. In aquaculture the inclined cascade may be 
used for preaerating the groundwater or surface water before 
discharging into the pond or as a post aeration unit, i.e., 
aerating the effluent again before discharging into surrounding 
water bodies. The inclined cascade design may also be 
adopted in raceway system provided the topography allows for 
the necessary slope for gravity aeration. For the economical 
point of view, there is urgent need for the economic and more 
efficient aerators system. In this project, efficiency and 
economic is given more importance.  

1.2. Objective 
Keeping in view of the above discussion, the following 
objective is taken up for the present study: 
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consumed less energy as compared to other types of aerators 
system. It is more eco-friendly. 
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