
 

 

________________________________________ 

*Author for correspondence; E-mail: varanasi.jagadeesh@gmail.com 

Int. J. Chem. Sci.: 14(4), 2016, 1959-1976
     ISSN  0972-768X

www.sadgurupublications.com

– A REVIEW 

SUSTAINABLE DEVELOPMENT IN PROCESS INDUSTRIES 

V. JAGADEESHa*, K. VENKATA SUBBAIAHb,                                     
P. GOVINDA RAOa and P. JAMALESWARA KUMARc 

aDepartment of Mechanical Engineering, GMRIT, RAJAM (A.P.) INDIA 
bDepartment of Mechanical Engineering, Andhra University, VISAKHAPATNAM (A.P.) INDIA 

cDepartment of Mechanical Engineering, K. L. University, VIJAYWADA (A.P.) INDIA 

ABSTRACT 

In this forefront world, all countries exorbitantly subject to fossil fuels to meet their needs. The 
necessities include power generation and building up the country in economical way. Increasing expenses 
of these fossil fuels and their potential inadequacies have raised vulnerabilities about the security of 
vitality supply in future and extending the usage of fossil fuels causes certifiable ecological issues. Thus, 
there is a crucial need to use some alternative sources, for instance, maintainable vitality methods to 
relieve these issues. In this paper we investigated how economical vitality sources utilized in as force part 
and different business undertakings like bond, ceramic, oil and gas commercial ventures and their effect 
on sustainable parameters furthermore said a few conclusions with respect to the advancement of 
sustainable energy processes. 
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INTRODUCTION 

Internationally maximum energy is producing from the fossil fuels. These fossil 
fuels include the discharge of greenhouse gasses into the climate which causes a dangerous 
atmospheric deviation, which is global warming. The costs of these fuels increasing day to 
day that prompt go for nonconventional sources which are replacing the fossil fuels. These 
nonconventional sources also called renewable energy resource can deliver energy in a clean 
and sustainable way. A sustainable energy resource can fulfills all three Economical, 
ecological, social issues. These three dimensions are called key performance indicators (KPI) 
of sustainable energy. 

At present sustainable energy resources are generally used in power plants to produce 
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steam instead of coal. The sources include solar energy, geothermal energy, nuclear energy 
etc. Now these sustainable resources play a major role in each industry which includes 
automotive industry and all process industries for sustainable manufacturing.  

A process industry is one in which nonstop production happens. The power necessity 
is essential to run this industry. So as the fossil fuels using to deliver power there are 
unreasonable natural perilous gasses releases into climate and an excessive number of 
byproducts are obtained. We have to diminish the emissions and same time we have to reuse 
the byproducts to utilize them in effective way. This is somewhat difficult procedure and 
expensive. If sustainable energy resources are utilizing rather than fossil fuels then they 
obtained energy resources is clean energy. In the following topics, we said sustainable 
energy is using in ceramic, cement, power segment and how the waste items are reused and 
used economically by the investigation of these papers. 

 
Fig. 1: KPI of sustainable energy 

Existing methodology 

There are number of topics implemented, researched and currently working on the 
sustainability development. 

The paper examined the primary segments of the sustainability parts of the energy 
sector and various topics identified with sustainability in the energy sector. Electric power 
era everywhere throughout the world produces most waste warmth that released into the 
earth making the green house effect. A few provisions ought to be made to conquer this 
issue. This paper outlined the main Components of the Sustainability parts of the Energy 
Sector and the topics that identified with sustainability in the energy sector1. 

Using wind, water, solar based and geothermal energy as the main genuine clean 
energy sources. Minimizing the wastes that can be produced in any current or innovative 
systems to produce electric power from these clean sources. 
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The incorporation of increasingly greater portion contributed by clean power 
generation (e.g., solar, wind, and water) since the current status is still one of the technical 
challenges and great expense in storing electricity. 

The sustainable electrification of the transportation sector that is currently associated 
with a third of greenhouse gas discharges. 

Themes that relate to sustainability in the energy sector: 

• Visions for future sustainable energy resources 

• Renewable fuels for sustainable environment 

• Wastes resources conversion 

• Electric transportation innovations 

• Environmental sustainability analysis of engineering systems 

• Climate change management and policy 

• Renewable and alternative energy technologies and their social, political, and 
environmental aspects 

Finally, it is concluded that sustainability principles should be included in 
engineering courses, with whole courses devoted to the subject in colleges and universities. 

The Authors used alternate fuels like soybean oil and soybean oil methyl ester 
(SOME) and two blends 5% (B5)and 20%(B20) by volume of SOME rather than petrodiesel. 
They considered two functions in terms of internal costs and external costs. Internal cost is 
fuel price cost in boiler, gaseous emissions are associated with external costs. Internal cost is 
fuel price cost in boiler, gaseous emissions are associated with external costs. Considering 
the above factors they plotted graph of fuel price with respect to past sixteen years and 
tabulated the level of emissions. 

From the diagram they call attention to that the cost of petrodiesel was accounted for 
0.4 US$/L in 2008 and about it was 0.73 US$/L in 2015. All costs had a sensational changes 
in 2008, for instance SOME value hit a crest of roughly 1.12 US$/L. It is intriguing to note 
that at first years of the passage of the each biodiesel mix to the costs were higher than those 
of petrodiesel. Notwithstanding, it has turned out to be exceptionally focused with petrodiesel 
cost in the course of the last late years (costs of B5 and petrodiesel are equivalent after 2012). 

Subsequently, notwithstanding being locally accessible and renewable, biodiesel 
mixes can be a financially focused replacement fuel for petrodiesel in the market. The author 
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found that among diffent kinds of fuels, B5 and B20 can make great practical substitutes for 
petrodiesel in the selected boiler. It was additionally watched that from the fig 1(b) the level 
of emissions of SBO and SOME are less when compare with petrodiesel. So they are 
likewise great ecological substitutions for petrodiesel.2 
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Fig. 1: Boiler internal and external costs (a) fuel price trend (2000-2015)                             
(b) Level of emissions 

The paper presents energy end-use model of the U.S. Chemical Industry. The 
chemical industry in United States is the biggest chemical manufacturer. To create the items 
it expends one fourth of its household power. It likewise discharges extensive measure of 
waste warmth and items to climate. This causes genuine impacts on the earth. Mulling over 
this element the creator created one model. The model comprises of two databases. The 
result of this model give the premise to scale energy process-step models. The principle 
government database to build energy end-use models is Manufacturing Energy Consumption 
Survey of the U.S. Energy Information Administration. This database gives data on the 
amount of energy is utilized for every end-use on a national scale in every industry. The 
auxiliary database to build the energy end-use models is the Energy Information 
Administration's "Yearly Electric Generator Report." This database gives data about fuel 
cosumed, gross generation, and recovered waste heat at the prime mover level of detail. The 
U.S Energy Information Administration gives the full information to the year 1998.The 
author compared his model and the Manufacturing Energy Consumption Survey (MECS) 
and Department of Energy (DOE). 

The consequences of the model demonstrate that most of the fuel info is utilized 
specifically for the end-employments. In spite of the fact that whatever is left of the fuel is 
utilized to create steam and power, a large portion of this energy adds to the end-utilizes as 
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steam. In this way, the motivation behind fuel utilization at nonutility plants is to run their 
end-uses. Notwithstanding that the author distributes the energy to end utilizes which were 
not reported as a part of the Manufacturing Energy Consumption Survey3. 

 
Fig. 2: Distribution of total fuel input among the end-uses 

The oil and gas industry's part in economical advancement ought to be to address the 
issues of the worldwide society for oil and gas at a sensible expense, securely and with 
negligible effect on the earth until appropriate interchange energy sources are accessible. 
The oil and gas industry has gained critical ground in decreasing the effect of its operations 
on nature. The measure of oil spilled to the sea from tanker transportation as aggregated by 
the Industry Association, ITOPF is a normal release of 108,000 tons for each year between 
1970–1980 yet in the three year time frame 2000–2003, it was decreased to 10,000 tons for 
every year. Notwithstanding taking note of that advancement has been made, each exertion 
ought to be made by the business to keep oil in the tanks and pipelines. Because of this oil 
slicks the oxygen level in the water is diminishing, oxygen level of the water enormously 
successful for solid oceanic life. In both oil and gas businesses directions were proclaimed 
and assets were made accessible to tidy up the conduits livable for sea-going life.  

The oil and gas industry is tending to the issue of environment misfortune as showed 
by the accompanying illustrations - 

1. Using technology to minimize the primary impacts associated with oil and gas 
development. Facilities, e.g. by using inclined drilling from a central pad to 
reduce the footprint of the facility. 

2. Minimizing tree cutting, when making seismic surveys and constructing 
pipeline right of ways. 

3. Creating new habitat to offset habitat taken during operations. 

4. Restricting human use of new areas through control on access (e.g. Camisea in 
Peru). 
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The authors suggested some points regarding the role of oil and gas industries. 

1. Provide the technology, capital, trained personnel and organization to meet the 
needs of society for oil and gas safely and economically until alternate energy 
sources are available. 

2. Minimize the impact of its operations on the environment. 

3. Contribute to policy development by working constructively with all parts of 
civil society. 

4. Support the social objectives of the communities in which we operate. 

5. Demonstrate a high ethical standard. 

The oil and gas industry has gained critical ground in the course of recent decades in 
the range of social obligation, wellbeing and security of nature. Be that as it may, 
substantially more should be done to accomplish manageability in oil and gas industry. 
Accentuation ought to proceed on the natural difficulties of contamination control, 
biodiversity and worldwide atmosphere change.4 

A speedy replacement is required for fossil fuels to supply then for future 
generations. All things considered some Innovative thoughts are expected to take care of this 
issue. This vital advancement procedures is fundamental with a specific end goal to move 
the country towards a more economical heading. The author in this way concentrates on the 
desire examples of mechanical advancement frameworks investigation of the three 
developing advances in the field of economical sustainability inside the Netherlands: 
biofuels, hydrogen as a vehicle fuel and common gas as a vehicle fuel. The author 
considered open desires. The author demonstrated a database by considering open desires. 
The subsequent database gives a diagram of occasions and the season of their event. 
Therefore we decided the accompanying attributes of every occasion: 

1. Positive/negative content: Does the content of the expectations event express 
positive or negative future technology performance? 

2. General/specific content: Does the event concern general guidance or 
expectations specific to the technology? Expectations can be specific, 
addressing performance of the new technology, or more general concerning the 
ability of the innovation to contribute to solving societal problems. 

3. Short term/long term content: Does the expectation relate to the near future (10 
years) or the distant future? 
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With the available information in the database, the author created a system function. 
This system function describes the process of selection and alignment that is necessary           
for further system development, involving, for example, policy targets, outcomes of 
technical or economic studies and expectations regarding technological development and 
performance5. 

India's monetary development in the most recent decade has brought a few worries 
up as far as its present and future asset requests for materials and energy. India needs to 
develop so as to have the capacity to give a sensible material way of life for its endless 
populace. So India need to build up a few ideas in terms of future asset accessibility, social 
clashes, weight ashore and biological systems and air outflows. The author utilized the ideas 
of social digestion system and material stream examination, to presents a unique study 
evaluating asset use for India from 1961 up to 2008. In this paper the author talk about 
information and pointers at a total level, recognizing the four primary material gatherings: 
biomass, fossil energy bearers, metals and modern minerals and development minerals. The 
author concentrated on the above four components and accumulated information 1961-2008.  

The author calls attention to that in the most recent three decades, the Indian 
economy has displayed another example of physical development moving from a biomass 
towards a mineral and fossil asset base. India should have the capacity to expand its at 
present greatly low level of asset utilization to enhance the personal satisfaction of its 
populace. India needs access to energy and key crude materials; however it is to a great 
degree suspicious that India can embrace metabolic examples normal for mechanical 
economies.6 

Blast furnace slag is a by-product from blast furnace which is utilized to deliver iron. 
Blast furnace slag has been utilized as a fruitful trade material for Portland bond in solid 
materials to enhance toughness, deliver high quality and elite cement, and brings ecological 
and monetary advantages together, for example, asset protection and vitality investment 
funds. Development squanders characterize as generally spotless and heterogeneous building 
materials which are created from different development exercises. Among them, fired, block, 
and marble squanders can be incorporated. These sorts of squanders can be utilized 
effectively as substitution materials as a part of the bond mortar or solid blending. The 
utilization of option total is a characteristic stride towards fathoming part of the consumption 
of normal total, and the option total handled from waste materials which would seem, by all 
accounts, to be a much more sensible arrangement. Reused totals, for example, earthenware, 
block, and marble squanders, in the impact heater slag concrete have been examined in the 
set number of studies to date. In the writing, utilization of these squanders in the solid 
delivered by impact heater slag, as substitution materials in concrete have not discovered 
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sufficient consideration. In this manner, in the present the author investigates, the impacts of 
ceramic, brick, and marble squanders utilized as fine/coarse totals on the properties of 
impact heater slag explored. 

The author taken the blast furnace slag and add some construction waste to produce 
cement which is good replacement for Portland cement. The following 3 combinations were 
taken into consideration. 

1. Blast furnace slag concrete with marble waste addition 

2. Blast furnace slag concrete with brick waste addition 

3. Blast furnace slag concrete with ceramic waste addition 

The author presented the contribution of these wastes on the sustainability of blast 
furnace slag concrete in a detailed manner. Consequently, construction waste aggregates and 
blast furnace slag can be used to improve the mechanical properties, workability, and 
chemical resistance of the conventional concrete mixtures. 

It is finally concluded that the combinations of blast furnace slag with all 
construction wastages having excellent properties than that of Portland cement and it was 
good replacement in construction sector. Since the construction waste and blast furnace slag 
wastes are available in vast amounts in Turkey, it is economically and environmentally 
suitable to use these materials as aggregates in the production of more durable concrete 
mixtures7. 

The ceramic industry a standout amongst the most gainful overall commercial 
ventures furthermore an extensive carbon impression one, for the most part because of the 
utilization of non-renewable materials and high utilization of energizes. Then again, the steel 
business produces by-items as impact slag that can be reused in different fabricates. This 
slag are principally made out of alumina, silica, calcium oxide, magnesium oxide and iron 
oxide, which are a portion of the segments of clay crude materials. Blast furnace slag is 
generally utilized as a part of the concrete business as a clinker replacement for the 
assembling of the Composite Portland Cement, a less carbon impression item when thought 
about other than Ordinary Portland Cement. In this article, the writer conveys some 
preparatory research facility - scale results when incorporating steel slags in customary 
procedures of earthenware assembling. The creator totally supplanted kaolin by slag and 
planned diverse clay compound blend details. The creator picked the artistic compound 
blend which has all out substitution for the kaolin (2SiO2.Al2O3.2H2O), since this is the most 
costly constituent of the definition, furthermore on the grounds that the slag is generally 
made by alumina (Al2O3) and silica (SiO2), which are the present oxides of kaolin.  



Int. J. Chem. Sci.: 14(4), 2016 1967

The aggregate substitution of kaolin in the plan of mud earthenware compound blend 
was led by utilizing an impact heater slag with high substance of silica and calcium oxide. 
The nearness of calcium oxide in the slag delivered a bigger measure of water required for 
the readiness of the artistic compound blend, prompting lost versatility and the expansion of 
the sintered porosity. A few contrasting options to evacuate overabundance calcium oxide 
abundance and after that to watch the properties of the materials acquired utilizing the same 
impact heater slag.8 

The principle thought of this paper is to give an extremely concise synopsis of the 
most as of late accessible energy and emissions information, and offers brief remarks for 
some sustainable ways to what's to come. India, at 1.17 billion individuals, is the second 
most populated nation on the planet and is home to 17% of the world populace. Its energy 
utilization 3.75% of the whole world. Key difficulties for the supportable advancement of 
coal, and proposed arrangement methodologies and proposals are exhibited in this paper 
demonstrating 30% of India's aggregate energy needs are met through imports. Advancing 
renewable vitality in India has expected extraordinary significance as of late.  

Wind energy has accomplished the most emotional development rate and 
achievement in India. In any case, with a limit component of 0.14 tons they would create 
around 840MWts, still just 0.6% of the general electric era limit. After numerous years of 
moderate development, interest for sun powered water warmers gives off an impression of 
being picking up energy. Little hydro has been developing in India at a moderate however 
relentless pace.  

The initial phase in any way to what's to come is more shrewd utilization of the 
energy assets. This would incorporate end of evident waste, higher energy change 
proficiency, substitution for lower vitality power items and procedures, reusing, and more 
energy humble ways of life Buildings and family energy use add up to 30% of India's 
vitality utilization and nursery gas emanations.  

A fantastic and for all intents and purposes feasible approach to lessen this issue is 
the outline and retrofit of structures and machines to such that devour less vitality (counting 
typified vitality) over their life time, with and without consolidation of renewable vitality 
sources, and further with an expansion to ''Eco-productive'' structures that decrease their 
negative ecological effect as well as recuperate and enhance the earth. A more extensive 
strategy is to outline private groups in a way that lessens both backhanded utilization of 
vitality and outflows by decreasing the requirement for transportation and assets by the 
inhabitants.  
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Biomass energy has the imperative advantages of commitment to the security of fuel 
supply, to some degree lower green house gas discharges, and backing for agriculture.9 

It is more critical than any time in recent memory to moderate our assets and to find 
a way to lessen the developing weight on our surroundings. For this strategies are received 
to lessen the general weight on the earth and people, including more effective administration 
of material and energy assets, are industries toward a more feasible future. In this period of 
the requirement for expanding natural obligation, it bodes well to execute green activities 
notwithstanding incline ones. While incline activities are fundamentally gone for boosting 
profitability by expanding yield, preserving assets, lessening waste, and minimizing costs, 
green activities are worried with securing nature too. They incorporate eco-product plan, 
outline for nature, plan for re-use and recyclability, diminishment or end of dangerous 
materials, utilization of ecologically friendlier crude materials. With rising crude materials 
costs, expanding expenses of transportation, expanding worldwide rivalry, eco-productive 
incline and green assembling offers upper hands and managed profitability.10 

Author recommended a few themes identified with incline and green manufacturing 
which incorporates: Product and Facility Design, Manufacturing, Energy, and Specific 
Industrial segment, Education and Training and he proposed that the reasonable building 
course should be brought into college educational module. 

The concrete commercial enterprises are confronting difficulties to execute 
manageable assembling into their items and procedures. Bond producing has commented as 
a serious shopper of normal crude materials, fossil fills, vitality, and a noteworthy wellspring 
of numerous contaminations. In this way, assessing the supportable assembling in this 
industry is turned into a need. This paper proposes an arrangement of Key Performance 
Indicators (KPIs) for assessing the maintainable assembling accepted to be suitable to the 
bond business in view of the triple primary concern of manageability. The Analytical 
Hierarchy Process (AHP) strategy is connected to organize the execution markers by 
compressing the suppositions of specialists. It is trusted that the proposed KPIs empowers 
and helps the bond business to accomplish the higher execution in manageable assembling 
thus as to expand the competitiveness.11 

Sustainable manufacturing requires synchronous thought of financial, natural, and 
social ramifications connected with the creation and conveyance of products. On a very 
basic level, feasible assembling depends on expressive measurements, propelled basic 
leadership, and open approach for usage, assessment, and input. In this paper, late research 
into ideas, strategies, and devices for feasible assembling is investigated. At the assembling 
procedure level, designing examination has tended to issues identified with arranging, 
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advancement, investigation, and change of procedures. At an assembling frameworks level, 
building research has tended to challenges identifying with office operation, creation 
arranging and planning, and production network outline. Despite the fact that financially 
indispensable, producing procedures and frameworks have held the negative picture of being 
wasteful, contaminating, and risky. Modern and scholarly scientists are rethinking 
fabricating as a wellspring of advancement to meet society's future needs by undertaking key 
exercises concentrated on practical procedures and frameworks. Notwithstanding late 
improvements in basic leadership and procedure and frameworks level examination, 
numerous difficulties and open doors remain. A few of these difficulties significant to 
assembling procedure and framework research, improvement, usage, and training are 
highlighted.12 

The extensive measure of waste yearly disposed to landfill, the worldwide 
devastating of regular assets and environment, the crisis of carbon dioxide discharges, are a 
portion of the inspirations driving examination organizations and modern world to move 
towards practical answers for structural building field. As needs be, the utilization of 
economical materials for green structures development is an essential objective that must be 
come to in short times.13 

Sustainable cements can be composed by incompletely supplanting clinker content 
with nonhazardous waste. Without a doubt, reusing procedure can change waste in optional 
crude materials that work as new concrete constituent generally prompting economical 
fasteners with impossible to miss natural resistances. Subtle elements of bond assembling 
procedure and its impact on the ecological contamination and also the course that can be 
completed to tailor feasible concretes are accounted for and talked about.  

Renewable energy is incredible love to use as best option for customary assets. The 
creator led a study in Finland by talked with neighborhood individuals towards renewable 
vitality innovation executions.. The overview demonstrated that the long haul monetary 
plausibility of utilizing RETs locally as a part of homes was not clear to 33% of the fifty 
interviewees. As a rule, 62% of the interviewees were willing to pay additional expense to 
get environmentally friendly power vitality. More than half (52.4%) of the interviewees 
believe that open area ought to venture out renewable vitality generation. In like manner, in 
the respondents' view, the general population area ought to step up with regards to executing 
RETs by giving plans of action and motivating forces to urge subjects to actualize RETs in 
their houses.14 

Renewable energy advances (RETs) are key answers for some issues including 
environmental change, populace increment and future vitality security. Social states of mind 
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are a noteworthy test to overcome with a specific end goal to effectively present low carbon 
innovations as a reasonable contrasting option to more customary method for vitality 
procurement. By utilizing these advances, which can make long haul progress. This paper 
introduces the aftereffects of a provincial vitality study led in the Indian condition of 
Maharashtra. The overview highlights the open doors and demeanors of these rustic groups 
towards manageable cutting edge vitality administrations and the innovations used to convey 
them. Results from the overview demonstrate that there is enthusiasm for utilizing 
maintainable or renewable advances for vitality procurement and recommend that cost, 
unwavering quality and convenience are more imperative components than the ecological 
advantages. This was the best recommendation for an approach to enhance RET selection in 
rustic groups introduced in this paper.15 

The paper gives the study of green assembling, what is green assembling why it is 
required and techniques for green assembling that decreases the waste and even 
contamination. The paper concentrated on the green configuration for environment of green 
assembling framework, vitality protection, advancement of item with less wastage. The 
paper likewise highlighted the utilization of green assembling to frame an economical item 
and to reuse the item, shorter life cycle. The principle goal of the green assembling is to 
spare nature and to decrease the expense of the item. This paper talked about the green 
assembling, the paper attempt to confer the consideration of the analyst to utilize green 
assembling i.e. green innovation for the natural improvement. The paper depicted the 
utilization of green assembling its application and even the strategies for green assembling. 
The feasible vitality is the better choice for our every day and modern uses the utilization of 
maintainable vitality notwithstanding to manufacture. The creator planned to make some 
mindfulness about green assembling in researchers.16 

There are some particular imperatives that frustrate the improvement of sunlight 
based and wind vitality framework in India. Be that as it may, India has sufficient daylight 
and adjusted wind speed. Subsequently there is more noteworthy open door for expansion of 
sun powered and wind vitality framework in the Indian situation alongside enough future 
degree for these renewable sources through "Network Parity". The point of this paper is to 
introduce in an intelligent and incorporated way the real imperatives hampering the 
advancement of renewable vitality in India. In this audit we considered both real and 
temporary situations for renewable vitality in India. The above dialog demonstrates that state 
of renewable vitality sources, for example, sun oriented and wind framework is acceptable in 
India yet requires extra consideration for better advancement of renewable vitality sources. 
In spite of the fact that the cost lessening and innovative improvement of renewable vitality 
frameworks as of late has been empowering, despite everything they remain a costly 
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wellspring of force. To permit the across the board utilization of this rising innovation, there 
is a requirement for further R&D upgrades in sun based PV and wind advancements that can 
lessen the expense of renewable framework. As indicated by the above exchange India 
achieves "Lattice Parity" in sun based vitality in 2017 and in wind vitality in 2022. For 
further advancement it is important to concentrate on a particular mechanical framework 
which requires better strategy estimation and requires more exertion of the legislature in that 
way.17 

This paper shows the examination of force era utilizing the blend of warmth 
channels and thermo-electric generators. A dominant part of warm vitality in the business is 
dispersed as waste warmth to the environment. If this waste warmth can be use for force era 
then there is no issue of an Earth-wide temperature boost. The creator made a seat sort 
model to use waste warmth that is typically wasted.18 

The model comprises of thermoelectric generator and warmth pipes and warmth 
funnels. They made a seat sort idea model of force creation by thermoelectric generators 
utilizing heat pipes and mimicked hot air. The research center analysis of the proposed 
framework was acquired with a counter stream air pipe heat exchanger. The outcomes got 
demonstrate an expansion in the proportion of mass stream rate in upper channel to lower 
pipe positively affects the general framework execution. A higher mass stream rate 
proportion results in a higher measure of warmth exchange and higher force yield. The 
proposed framework can be utilized for waste warmth recuperation from the business where 
warm vitality is utilized as a part of their day by day process. 

Thermo-electric generator (TEG) is a solid state device capable of converting 
thermal energy to electrical energy. There are no moving parts in TEG and therefore no 
maintenance is required for long operation. The use of heat pipe can transfer a large amount 
of heat over a relatively long distance due to its high thermal conductivity. It is very 
effective and simple device because of its uncomplicated configuration, no power input 
requirement, no moving parts, passive heat transferring, compactness and light weight.  

The result of the output power versus voltage for different air velocity and the result 
of heat transfer rate versus maximum power output at different mass flow rate ratio are 
shown in Fig. 3.  

It can be seen that total power produced by the system increases when external load 
resistance were increased. The peaks at each plot again indicate the maximum power of the 
system, which implies the external resistance and internal resistance of TEG has been 
equalized. It is noted that the velocity of air flowing in the upper duct was increased from 
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the lowest to the highest. Accordingly, the first velocity shown in the graph is the lowest 
airspeed while the last velocity is the highest airspeed.  

From the result in the Fig. 3 (b), it is evident that there is a significant rise in the rate 
of heat transfer and maximum power output, when the ratio of mass flow rate in up perduct 
over mass flow rate in lower duct is higher. 
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Fig. 3(a): Power output vs voltage at different air velocities 

 
Fig. 3(b): Heat transfer rate and maximum power output with respect to the ratio of 

mass flow rate 

Individuals require a ton of structures for managing their lives amid human 
advancement. These offices cause a great deal of natural issues amid their development, 
operation and upkeep, and obliteration. Structures devouring immense measure of vitality 
and normal asset have sway on environmental change by influencing nature of air and water 
in urban areas. As indicated by 2010 information, 45% of world vitality and half of water are 
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utilized by structures. At the point when looked natural impacts; 23% of air contamination, 
half of nursery gas creation, 40% of water contamination, and 40% of strong waste in urban 
communities are ecological issues brought on by structures. These ecological issues created 
by development industry can be significantly diminished through change in the applications. 
Concentrated use of characteristic assets due to exercises of development industry, strong 
and fluid squanders and gas discharges toward the end of development and demolition 
exercises have a considerable measure of negative effect on nature. These negative effects 
can be outlined as utilization of un renewable assets, diminish in organic differing qualities, 
obliteration of timberland regions, loss of agrarian territories, air, water and soil 
contamination, demolition of characteristic green ranges, and an Earth-wide temperature 
boost. 

So what are the main initiatives to meet this problem are mentioned in this paper. 
They are listed below: 

Environmental sustainability requires being sensitive in the subjects of: 

• Protection of aliveness and diversity on the earth, 

• Conservation of life-supports systems, 

• Sustainable usage of renewable resources, 

• Being saving in using nonrenewable resources, 

• Minimizing harm to the environment and living things, and 

A sustainable economic development requires; 

• Creation new markets and merchandising opportunities, Decrease in cost via 
providing efficiency by decreasing energy and resource input in production. 

Social sustainability; 

• Provided basic requirements such as work, house, health conditions, education 
and cultural activities for each individual as long-term (strategically), 

• Increased life quality19 

In the late years South Asian nations have gained wonderful ground in financial 
improvement. It challenges hold on in completion craving and neediness, and guaranteeing 
nourishment and dietary security, a satisfactory way of life, access to advanced vitality, and 
solid lives for the endless populace more than 40% of the world's needy individuals lived in 
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this district and 51% of the populace is sustenance vitality insufficient. With under 5% of the 
world's territory range, South Asia needs to bolster around one-fourth of the world's 
populace. S o there is an essential need to build up some supportable strategies to meet these 
difficulties. 

The author created framework model to enhance sustainable development goals in 
this region. A framework is suggested how we can manage the challenges in South Asian 
area20? 

There are such a large number of renewable vitality assets which are the best swaps 
for customary vitality sources. Little Hydro Power (SHP) is a standout amongst the most 
critical renewable vitality era sources. It is a financially savvy Technology that is being 
utilized for provincial jolt as a part of the creating nations including India. The Indian 
government is giving appealing activities to the private speculators to advance speedier 
improvement of SHP. Maintainable improvement includes three interconnected 
measurements: social, financial and natural maintainability. This paper endeavors to 
research whether SHP business in India is a practical business. The study depends on the 
investigation of subjective information procured through 28 inside and out meetings with 
different on-screen characters that are associated with the SHP business in India which 
incorporate Independent Power Producers (IPPs), makers, planners, experts and delegates of 
different government associations. The exact material was gathered in four conditions of 
India namely New Delhi, Himachal Pradesh, Uttarakhand and Jammu and Kashmir 
(J&K).The information was gained by individual top to bottom meetings, bunch dialogs and 
direct perception of one SHP plant. The outcomes demonstrate that all the three 
measurements of manageability are being acknowledged to a specific degree. The creator 
highlighted both advantages and difficulties in every one of these measurements. Further, 
this paper additionally proposes proposals for the intrigued investors. The scientist has made 
a few suggestions for the remote speculators who might be intrigued to seek after SHP 
business in India.21  

CONCLUSION 

All most all countries follow different strategies for their economic development. 
Economic development achieved so far has adopted various techniques, which have proved 
harmful for the environment (rapid Industrialization and urbanization). Sustainable 
development, which aims at development does not have a negative impact on the 
environment. Careful use of the resources and optimal use of nonconventional energy 
sources will enable us to attain sustainable development. 
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The world must quickly design strategies that will allow nations to move from their 
present, often destructive, processes of growth and development onto sustainable development 
paths. This will require a new policy to address the environmental issues and global 
warming in all countries, with respect both to their own development and to their impacts on 
other nations' development possibilities. The goals of economic and social development 
must be defined in terms of sustainability in all countries and government creates some 
awareness on sustainable development by implementing some new policies. 
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