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Abstract:

Hazardous chemicals escape to the environment by & aumber of natural and/or anthropogenic activifies and may cause adverse
cffects on human health and the environment [nereased combustion of fossil fuels i the last century 15 respoasible for the
progressive change in the atmesphenic composition. Air pollutants. such as carbon monoxide (CO). solfur dioxide (S0
mitrogen oxides (NOx), volatile orgamic compounds (VOCs), ozome (0), heavy metals, and reparable particulate matter (PM2 S
and PM10).differ in their chemical composition, Feaction propertics, Cmission, time of disintegration and abulity 10 diffuse in
lang or short distances Air pollution has both acute and chronic effects on human health, affecting 2 number of different
systems and organs. It ranges from minor Uppet respiratory imitation to chronic respiratory and heart discase, lung cancer.

acute respiratory infections.

Introduction:

The World Health Organisation (WHO) fras recogmsed ambient air pollution as & class one carcinogen and the fourth highest
risk factor for premature death worldwide. In Asia, the situation 18 exacerbated by rapid urbanisation. ndustnalisation. and
deficiencies in supporting infrasinuiture. Already in 2010 the Clean Aur Instiative for Asian Cities \ndicated that 58% of Asun
cities (out of 230) had annual PM 10 exceeding the WHO annual mean \nterim target-1 of 70pg/m3 for PMI10
and. moreover, Amann et al report that 40% of cities with the highest concentrations of PM2.5 are in India. Previous studies

across India have shown strong correlations between respiratory _ mortality rate.premature death, and air poliution

levels. Addressing this problem s now paramount.

Delhy, the capital ity of india, is inhabitants of approximately 16.7 million people It 15 also the third Jargest ucban
agglomeration in the world Delhy is ranked among the most polluted cities w the world. The primary contributors 10 air
pollution i Delhi are both natural and anthropogenic like 1ndustnal units, vehicular cmission, road dust, tire pads. construction
activities ete. Control Board had noted many of the establishment had idic pollution control devices and short chimney
Transport sectors contnbutes around three fourth of pollutants 1 air of Delhi Vehicular sources alone generate more than 3000
metric tons of pollutants per day. Deltn, with @ little over 1% of India’s population, 13 home 10 3 10% of the vehicular load of
the country The motor vehiele fleet was 9 6 million in the year 2015 The number of vehicles per kilometer of road mn Delu
has gone up from 128 10 191 between 2003 and 2009. Moreover, ongoing large scale construction achivities contribute dust in
the air. The ever increasing sources and Jack of sink potential due o Dellit has zppmxumtely nine lakh registered industrial
establishments. Central pollution deforestabon have also led w high ambient air pollutant concentration within the aity
Chmate plays an important role 1 determining level of pollutants at Delhi. Delhv has cool dry air and mversion in air
stratification with low wind velooity dunng winter. Such condition prevents dispersion of ar pollutants. A Crop residue
burmng of 500 million tons during winter in surroundings of Delhi causcs smog formation because of mversion. In summer,
air quality gets deteriorated due to dust storms oNgINANNg from Thar desert and middle-east Asia. Dust m polluted environment
become harmful hecause of cvating of pollutants Moreover, Delhi being a land locked city. 1s not able to dilute 1s pollutants
by moderating effect of sea. Aw pollution is 3 major environmental problem affecting the health of people m both developed
and developmg countrics The United Nations Environment (UNEP) had estimated that globally 1 | hillion people
hreathe unhealthy air In the past, several studies have highlighted the sign: ficant contribution of ambsent air pollunon in human
morbidity and mortality. In the year 2012, World Health Orgamzation (WHO) reported that around seven millon people dsed
and one i eight of total glabal deaths were attributable to air pollution. Air potlution has contributed to about twa-thirds of
-ardiac montalities and one-third of deaths due to Chronic Obstructive Pulmonary Diseases (COPD)
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Abstract :

Water bodies are essential for supporting life and ecosystems, yet they face an increasing threat of chemical contamination
resulting from various human activities, with industrial processes being a significant contributor. In this comprehensive review,
we delve into the complex issue of chemical contamination in aquatic environments, with a specific focus on the far-reaching
impacts of industrial activities. The primary aim of this review is to provide a thorough comprehension of how industries
contribute to chemical pollution in aquatic setings. We explore the origins, varieties, and pathways of chemical pollutants
released into water bodies, as well as their consequences for both the environment and human health. Utilizing an extensive body
of scientific literature, this paper categorizes industrial contributions by sectors, including manufacturing, agriculture, mining, and
energy production. It also delves into the mechanisms behind contamination, encompassing point source and non-point source
pallution, accidental spills, and inadequate waste management practices. Furthermone, we assess the regulatory frameworks and
environmental policies designed to mitigate industrial impacts on water quality. We also offer insights into potential strute gies for
enhancing the protection of our water resources. By synthesizing current knowledge and pinpointing research gaps, this review
secks to inform policymakers, industry stukeholders, and environmental advocates ubout the pressing need for sustainable
industrial practices and effective regulutory measures. Ultimately, it underscores the importance of wking o holistic approach o
address chemical contamination, highlighting the pivotal role of industries in safeguarding the health and well-being of our
aguatic ecosystems and communities,

IndexTerms - Chemical Contamination , Water Bodies , Industrial Activities, Pollution Sources Environmental Impact,
Water Quality, Ecological Consequences.,

L INTRODUCTION

Water is the life force of our planet, and this is especially true in India, a nation graced with an intricate network of rivers, lakes,
ponds, and coastal ecosystems that together weave a vibrant mosaic of aguatic wonders. These aquatic realms have been integral
to India's historical nurrative, cultural fabrie, and everyday existence for countless generations. From the majestic Ganges and
Brahmaputra rivers to the tranguil backwaters of Kerala, India’s waterways are more than geographical features; they are the vital
conduits of sustenance and civilization [1].

However, beneath the placid surfaces of these waters lies a burgeoning crisis, one that presents a significant peril 10 both the
environment and human well-being, This crisis is none other than the pervasive contamination of India's water bodies, wrought by
a complex mixture of chemicals, pollutams, and toxins. This issue extends beyond India's borders, representing a global
predicament in the face of rapid industrialization and urban expansion that challenges the maintenance of water quality and safety

[1].

Paper id Journal of Emerging Technolegies and Innovative Research (JETIR) www jetir.org 25




INDUSTRIAL

ENGINEERING JOURNAL

( Indexed in Indian Citation Index, ICI and UGC care list )
VOLUME : XVII, ISSUE 3 MARCH, 2024

SUPPLY
CHAIN
MANAGEMENT

INFORMATION
TECHNOLOGY
COMMUNICATION EMPLOYEE
‘.-r"
EMPOWERMENT
% HRD
TOTAL QUALITY
" MANAGEMENT
k.
|
i BUSINESS
PROCESS
REENGINEERING
i KIIZEN VAM | SM

CUALITY F“ 3
CIRCLE STRATEGIC 7,:'4 O gg—
SUGGESTION MANAGEMENT Az.::idl Ka
SCHEME INNOVATION Amrit Mahotsav

UGC CARE GROUP 1




N Industrial Engineering Journal
ISSN: 0970-2555
R Volume: XVII, Issue 03 March 2024
NUMERICAL METHODS FOR SOLVING STIFF ORDINARY DIFFERENTIAL
EQUATIONS IN SCIENTIFIC COMPUTING
Satyender Singh, Assistant Professor of Mathematics, Government College
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Abstract

The present paper aims to comprehensively examine the numerical approaches utilized in the field
of scientific computing to solve stiff ordinary differential equations (ODEs). The theoretical
concepts of stiffness, implicit numerical methods, and adaptive time-stepping algorithms, as well
as their importance in simulating complicated dynamical systems, are all examined in this paper.
The essay also shows how numerical methods may be used to cope with problems in the real
world, including chemical kinetics, circuit modeling, structural dynamics, and epidemiological
modeling. This makes a substantial contribution to the industry. This article focuses on the use of
numerical methods to get a deeper comprehension of dynamic processes in the context of
scientific computing as a means of advancing that field's research. The study specifically looks at
how numerical approaches could support scientific computer research. It will prove to be a
priceless tool for individuals involved in scientific research, technological advancement, and the
practical application of theory. Step size and order selection strategies for a complex methodology
based on the block backward differentiation formula (BBDF) are provided. Specifically, the
VSVO-BBDF method of doing numerical calculations with steps of varying sizes and orders is
used. Numerous graphs are used to analyze the VSVO-BBDF approach's stability regions. The
superior accuracy and computational speed are shown by mathematical outcomes with many test
1ssue sets.

Key words:Stiff Ordinary Differential Equations, Numerical Methods, Scientific Computing.

1. INTRODUCTION

Ordinary differential equations (ODEs) that are particularly difficult to solve have been the focus
of a great deal of study and mathematical analysis. Extensive studies have been conducted to
reveal the comparison between the numerical approaches in the literature about their pace of
convergence, amount of calculations, correctness, and capacity to answer certain types of test
problems. BDFs, also known as Gear's Method, are the class from which the most popular

numerical techniques originate. Stiff ODEs appear in many areas of applied research, but many
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