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Environmental engineering is the branch of  

Civil Engineering that focuses on protecting 

the environment by reducing waste and pol-

lution. The field is also dedicated to improv-

ing environmental conditions through reme-

diation. It deals with the design of  technolo-

gies and processes that control pollution re-

leases and clean up existing contamination. 

Environmental engineering is a multidisci-

plinary subject that borrows ideas from a 

number of  different sciences as well as fields 

of  engineering to understand environmental 

issues and engineer design solutions for 

these, for example, by creating a landfill or a 

waste water plant. Typically, a program in 

this discipline will include concepts from 

physics, chemistry, and biology as well as 

civil, mechanical, electrical and chemical en-

gineering. Apart from this, students will also 

learn about impact assessment, environmen-

tal management, and audit.  

Environmental pollution is one of  the most 

serious problems facing humanity and other 

l i fe  forms on our planet to-

day. Environmental pollution is defined as 

“the contamination of  the physical and bio-

logical components of  the earth/atmosphere 

system to such an extent that normal envi-

ronmental processes are adversely affected.” 

Pollutants can be naturally occurring sub-

stances or energies, but they are considered 

contaminants when in excess of  natural lev-

els. Any use of  natural resources at a rate 

higher than nature’s capacity to restore it-

self  can result in pollution of  air, water, and 

land. 

The courses that come under the purview of  

Environmental Engineering are: 

 Physicochemical Principles and Processes 

 Ecological and Biological Principles 

 Environmental Quality and Pollution Mon-

itoring Techniques 

 Air Pollution and its Control 

 Modelling of  Natural Systems 

 Atmospheric physics and chemistry 

 Principles of  Environmental Economics 

and Management 

 Special Topics in Environmental Engineer-

ing and Management 

Environmental engineers are experts who 

help minimize and manage waste and pollu-

tion, protecting the air, water, soil, and our-

selves from harmful chemicals. They often 

coordinate these activities, making sure the 

companies they work for are in compliance 

with all environmental regulations. 
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What if  the water of  whole world was 

poured into a bucket? We would have only 

half  teaspoon water suitable for our daily 

purposes. Water has become primary concern 

of  everyone. So proper waste water treat-

ment has become very important. Waste wa-

ter treatment is a process used to convert 

wastewater into an effluent that can be re-

turned to the water cycle with minimum im-

pact on the environment.  

Pollutants in municipal waste-water under-

goes numerous processes in sewage treat-

ment plant. Before treating waste-water we 

must transfer impurities to a non-aqueous 

phase. After phase separation, water comes 

across sedimentation where solids and non-

polar impurities liquid’s may be removed 

from wastewater by the process of  gravity 

separation. More complex clarifiers  also have 

skimmers to simultaneously remove floating 

grease like soap scum and solids like feathers 

or wood chips. Containers like the API oil-

water separator are specifically designed to 

separate non-polar liquids. 

The process of  waste water treatment is fol-

lowed by filtration through fine physical bar-

riers distinguished from coarser screens or 

sieves by the ability to remove particles 

smaller than the openings through which wa-

ter passes and then bio-chemical oxidation of  

agricultural and industrial wastewater. 

But there are many challenges in this field. 

Biggest hazard in our way is high energy 

consumption. Waste water treatment is esti-

mated to consume 2-3% of  a developed na-

tion’s electrical power. Another problem is 

disposal of  excess sludge produced during 

treatment. Activated sludge plants are costly 

to construct and occupy substantial land are-

as. Staff  is another headache. Individuals are 

responsible for everything from pipe leaks to 

electrical malfunctions. And unfortunately, 

there aren’t enough of  them. 

Every problem has a solution to it. We have 

the potential to significantly reduce the ener-

gy demand by use of  fine screens in primary 

treatment, membrane technology for the aer-

ation process and direct treatment of  high 

concentration return streams. We can recycle 

excess sludge produced which could contain 

useful organic matter and nutrients. Ad-

vanced technologies that use smaller basins 

by increasing the amount of  biomass per unit 

volume via the addition of  media for biofilm 

attachment are leading the way in reducing 

footprint. 

Wastewater treatment process is one of  the 

most important environmental conservation 

processes that should be encouraged world-

wide. Look at a global drought map and you 

will see that many areas of  the world simply 

do not have enough water. All communities, 

especially areas with water scarcity, need to 

ensure they have good water treatment pro-

cesses in place so that treated water can ei-

ther be reused or returned to the water cycle, 

but never wasted. 
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Today, batteries represent the dominant ener-

gy source for electronic devices. However, the 

use of  batteries can be troublesome because 

of  their limited energy-storage capacity and 

finite lifespan, thus necessitating periodic re-

placement or recharging. For this reason, al-

ternative power sources have been sought to 

replace batteries, which would allow the de-

vices to function over extended periods of  

time. A promising approach to this challenge 

is known as energy harvesting: collecting 

waste energy from the environment and con-

verting it to usable electricity. Today “energy 

harvesting” has become a field of  growing in-

terest in the past few years and is expected to 

be a potential approach for a wide variety of  

self-powered devices. Subsequently Energy 

Harvesting, involves various methods backing 

the harvesting of  the ambient energy that is 

being wasted and try to exploit it in the form 

of  electricity. Waste energy can be small dif-

ferences in heat, vibration, radio waves – or 

simply mechanical work from people in mo-

tion. 

 

The basic principle in energy harvesting is 

based on the piezoelectric, thermoelectric or 

pyroelectric effects of  some materials. Piezoe-

lectric materials have the property of  being 

able to extract electricity from movements, 

sounds and vibrations. The mechanism for 

this is that the materials have charges separat-

ed in a symmetric crystal structure; and when 

subjected to mechanical stress, a charge asym-

metry arises that gives rise to voltage. Ther-

moelectric and pyroelectric materials build an 

electric charge by absorbing and converting 

heat energy. It generates low power but has 

great potential. The primary use is therefore 

electronics with low power requirements – 

which, however, can be quite significant. One 

example is the network of  wireless sensors – 

a technology that can bring great efficiencies 

in both industry and agriculture. These net-

work of  sensors system also called as “IoT” 

can also be used in determination of  Air Pol-

lution index in various parts of  urban cities, 

which can be further integrated with some 

Bluetooth enabled push device. Hence giving 

real time data to the phones of  users.  

Energy harvesting has the potential to reduce 

the need for batteries in general. That in itself  

can be beneficial for the environment. For en-

ergy harvesting to have a major breakthrough 

requires that the materials be developed so 

that the technology becomes easier to scale 

up. And one promising development is to cul-

tivate piezoelectric materials, which further 

leads to many great revolutionary industrial 

products powering low powered devices. 
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