
 
 

 

3.3.2 Number of books and chapters in edited volumes/books published and papers 

published in national/ international conference proceedings per teacher during last five years 

 

3.3.2.1. Total number of books and chapters in edited volumes/books published and papers in 

national/ international conference proceedings year wise during last five years 

HEI input: 28 

 

 

DVV suggested Input 

 

 

DVV suggested input is accepted  

DVV suggested Supporting Documents: 

Sr No Particulars Digital Page No 

1 Year-wise authenticated list of books and chapters in edited 

volumes/books published and papers in national/ international 

conference proceedings along with mention of name of the 

teacher, title of the book/chapters published, year of publication, 

ISBN number of the proceeding, Affiliating Institute at the time 

of publication, name of the publisher and web links of books 

2 

2 Year-wise cover page, content page and first page of all 

publications. 

 

 

  Year-wise authenticated list 

22-23 21-22 20-21 19-20 18-19 

8 6 5 5 4 

22-23 21-22 20-21 19-20 18-19 

4 2 4 5 4 
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Abstract—The challenges of Underwater Sensor Networks 

(UWSNs) have been low bandwidth, high propagation delay, & 

more energy consumption where have been concerning along 

routing protocol design for underwater data communication 

process. Under this paper, novel opportunistic routing protocol 

proposed to reliable data forwarding under UW-ASNs along 

aim of improving the Quality of Service (QoS) performance & 

energy efficiency. The problem of energy-efficient data 

forwarding has been solved through utilizing the optimum 

opportunistic route construction algorithm utilizing the 

Advanced Particle Swarm Optimization (APSO) utilizing the 

local properties of sensor nodes. The proposed protocol called 

like Opportunistic Underwater Routing utilizing APSO (OUR-

APSO). The APSO based next forwarding relay node selected 

utilizing the two properties such like Energy Consumption 

Ratio (ECR) & Packet Delivery Probability (PDP) of 

neighboring relay nodes. Every neighboring node evaluated 

based on the outcome of ECR & PDR at the current time & 

next relay along higher probability value through considering 

the ECR & PDP has been selected like next forwarder node. 

The experimental results presented justify the effectiveness of 

proposed opportunistic routing protocol for UWSNs compared 

to the existing solutions under terms of energy efficiency, 

packet delivery ratio (PDR), & communication delay. 

Keywords— Acoustic sensor networks, underwater 

communications, data forwarding, opportunistic routing, relay 

selection 

I.  INTRODUCTION  

The Underwater Sensor Network (UWSN) has been the 
empowering innovation for sea applications. Submerged 
sensor arrange comprises of a variable number of sensors and 
vehicles that have been conveyed to perform community-
oriented checking errands over a given region. To 
accomplish this goal, sensors and vehicles self-sort out under 
a self-sufficient system where can adjust to the attributes of 
the sea condition. Submerged systems can be portrayed 
through their spatial inclusion and through the thickness of 
hubs [1] [2]. Like a rising territory, submerged remote sensor 
arrange has pulled in quickly developing interests under most 
recent quite a while. From one perspective, UWSNs 
empower a wide scope of sea-going applications, such like 
oceanographic information assortment, contamination 
checking, seaward investigation, catastrophe anticipation and 
strategic reconnaissance applications [3], sea testing system, 
submarine recognition, calamity counteraction, and so forth. 
Then again, the antagonistic submerged conditions present 
fabulous difficulties for productive correspondence and 
systems administration. Under submerged situations, in light 

of the fact that to water retention, radio doesn't function 
admirably. Along these lines acoustic correspondence has 
been generally utilized like a reasonable arrangement under 
submerged remote sensor systems [4]. Be that as it may, in 
light of the fact that to the physical attributes of sound signs, 
acoustic channels have been included along low accessible 
transmission capacity, huge proliferation delay and 
exceptionally high blunder likelihood. Uniqueness under 
submerged situations has been that most sensor hubs could 
be latently portable along water flows.  

The underwater communications gained more researchers 
attentions since from last decade because its importance 
under human life. The conventional methods exploited for 
underwater monitoring applications leads to various 
limitations. Additionally, such unfriendly situations have 
been not practical for human nearness like flighty submerged 
exercises, high water pressure and huge zones have been 
significant purposes behind un-kept an eye on investigation. 
In this way UWSNs have been pulling in light of a legitimate 
concern for a few specialists of late, particularly those 
chipping away at earthbound sensor systems. Sensor systems 
used for submerged interchanges have been diverse under a 
few viewpoints from conventional wired either even earthly 
sensor systems. Right off the bat, vitality utilizations have 
been distinctive in light of the fact that some fundamental 
applications require huge measure of information, however 
rarely. Furthermore, these systems ordinarily chip away at a 
typical assignment as opposed to speaking to free clients [5] 
[6]. A definitive objective has been to augment the 
throughput instead of decency among the hubs. Thirdly, for 
these systems, there has been a basic connection between the 
connection separation, number of bounces and dependability. 
For vitality concerns, bundles over numerous short bounces 
have been favored rather than long connections, as multi-
jump information conveyances have been demonstrated more 
vitality effective for submerged systems than the single 
bounce [7] [8]. Simultaneously, it has been seen that parcel 
directing over increasingly number of bounces at last 
corrupts the start to finish dependability work particularly for 
the unforgiving submerged condition.  

Through considering above challenges of UWSNs 
communications, under this research work we proposed the 
opportunistic routing algorithm OUR-APSO utilizing the 
optimization algorithms & sensor nodes local information 
under Enhance  network lifetime performance along Quality 
of Service (QoS). Under section II, literature review 
presented. Section III presents the design of OUR-APSO 
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Abstract—The Underwater Sensor Networks (UWSNs) 

consists of several sensor nodes along the ability of sensing the 

underwater information, processing, & transmitting the sensed 

data towards the remote station through the underwater 

communication protocols. The key challenges of UWSNs 

related to the low bandwidth, high propagation delay, & more 

energy consumption. Most of such challenges have been 

concerning along the design of routing protocol for under 

water data forwarding. Under this paper, novel opportunistic 

routing protocols proposed to reliable data forwarding under 

UW-ASNs along aim of improving the Quality of Service (QoS) 

performance & energy efficiency. The problem of energy-

efficient data forwarding has been solved through utilization 

the optimum opportunistic route construction algorithm 

utilization the Advanced Particle Swarm Optimization (APSO) 

& local properties of sensor nodes. The proposed protocol 

called like Opportunistic under water routing utilization APSO 

(OUR-APSO). Under OUR-APSO, the functionality of relay 

node evaluation designed utilization the local information such 

like Node Degree Probability (NDP) along ratio of Energy 

Decreased & Packet Delivery Probability to connect next 

forwarder node to enhance the reliability of the network. NDP 

means the number of neighbours to forward incoming traffic. 

If there have been only a few relay nodes & all having the low 

ECR & PDP, then it can lead to network failure. Thus 

considering the nodes, the next relay node selected basis on 

outcome probability utilization for ECR, PDP & NDP 

properties of all neighbouring sensor nodes. The simulation 

result proves the efficiency of proposed protocol. 

Keywords— Acoustic sensor networks, underwater 

communications, data forwarding, opportunistic routing, relay 

selection 

I.  INTRODUCTION  

Under in several land basis apps WSN has been widely 
utilized. In under water environment it seen from several past 
decades that WSN has been extending very fast, as instance, 
developing under water Wireless Sensor Networks (UWSNs) 
[1] [2]. Because to the high radio frequency where quickly 
immersed under water, the WSNs have been being applied 
under marine applications where have been the main 
problem & a large antenna has been required through small 
radio frequency. Moreover, the optical waves have been not 
efficient under marine environments because they may be 
speckled. An excellent performance of acoustic waves has 
been very apt for marine environments, & so these have been 
utilized like a path loss, low bandwidth & higher energy 
applications under comparison along radio waves [3]. The 
flow of water, there exists high & constant movement of 
sensor nodes where create other demands, has been an added 
issue to be taken under account for the inaptitude of 

universal positioning method to this atmosphere. The 
complexity has been getting raised because to the 3D nature 
of the marine environment. The networks route the sensing 
data & deliver it successfully to the sinks, & so it considered 
like the major issue [4]. 

Like a result, some routing protocols have been 
developed for UWSNs. Because of the above demands 
among different routing methods, the greedy hop-through-
hop route has been the most promising method under the 
marine environment. Instead of end-to-end routing where a 
path from the source node to the sink has been found under 
the search mode, the greedy route approaches only to find the 
next hop nodes at each hop and these nodes possess positive 
progress toward the sink [5]-[9]. The nodes have been 
vulnerable to the hidden/exposed because of the wireless 
mode of communications under UWSNs. Terminal problems 
integrated of networks pf ad hoc, where can correspond 
through given medium except any control of centralized. 
Alleviate problems assigned along hidden/reflected nodes 
under terrestrial wireless networks. 

Like discussed above, UWSNs find potential application 
under habitat monitoring, pollution monitoring, performing 
cooperative sampling for oceanographic data collection, & 
tactical surveillance for intrusion detection. Unmanned either 
Automotive Under water Vehicles (UUV either AUV) find 
application under exploring mines, & long period 
observations along considerable investments. Further, it finds 
application under disaster prevention through measuring the 
seismic activity along the sea floor & to alert tsunami 
approach. Under water sensors navigate & identify harmful 
rocks that destroy ships. These sensors also help to explore 
oil wells, identify rich minerals & reservoirs deep under the 
ocean. They also predict route for laying under water cables 
for electrical power transmission from offshore renewable 
sources. These cables support to transport oil, gas between 
islands, & sensors help to monitor & detect leakage under 
pipelines. However, to make the above applications viable, 
there has been a necessity for an appropriate communication 
protocol among the underwater devices & offshore buoys 
like data transmission process has been such networks has 
been suffered from the challenges of excessive energy 
consumption, transmission delay, & poor packet delivery 
ratio. Several routing strategies introduced under literature to 
achieve the energy efficient data transmission under such 
networks utilization the acoustic signal, however considering 
the QoS & energy efficient next hop relay sensor node has 
been yet challenging research problem under water 
communications. 
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Abstract

Patella is supporting part of knee and also guide for quadriceps or patellar tendon. Patellar

implant is used for proper functioning of patella after injury. For implant, it is required to

cut injured portion of host patella and keep remaining part minimum up to 12–14 mm

and overstuf�ng of 2 mm to prevent patellar fractures. The patellar implant makers

provide only 8-mm-thick implant to maintain original patellar thickness which is

dif�cult to achieve especially in patients with host bone thickness less than 20 mm.

Hence, there is need to analyze for reduction in thickness of patellar implant from 8 to
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A B S T R A C T 

 

 Due to advancement in technology moveability of people increase with increase in number of vehicles. This may lead to occurrence of accidents. 

Accidents are very crucial problem which damage human lives, infrastructure and economy of nation. .  It has been recorded that in road accidents near 

about 13 peoples are dying per hour. According to road safety management the accidental black spots are those spots were road traffic accidents were 

happened repeatedly. If we considered the Global Road Safety Report (2015) given by World Health Organisation (WHO), in India more than 2, 00,000 

deaths are recorded because of accidents. To overcome this problem fuzzy logic is better solution. The Problems which are complex in nature can be 

solved by using Fuzzy logic. This study highlights a fuzzy logic would be a best option to identify accidental black spot. By using Fuzzy Multicriteria 

Decision Making (FMCDM) and Fuzzy Rule Based System (FRBS) approaches we can calculate Accidental Black Spot Severity Index (ABSSI) and 

Accidental Black Spot Severity Level (ABSSL) of that particular spot respectively. The Accidental Black Spots can be further ranked on the basis of their 

severity index and can be classified like highly severe, severe, just severe and not severe on the basis of level of Severity. 

 

Keywords: Black spot, Fuzzy logic, Fuzzy Multicriteria Decision Making (FMCDM), Fuzzy Rule Based System (FRBS), Accidental Black Spot Severity 

Index (ABSSI), Accidental Black Spot Severity Level (ABSSL). 

 

1. Introduction 

In Fuzzy logic by using same variable multiple values are processed and the set of such processing variables is called Fuzzy logic sets. It has true value of 

variable in between 0 and 1 both inclusive where 0 representing no membership and 1 representing complete membership in a set. Human knowledge 

which is imprecise by nature is represented by fuzzy logic. It was applied successfully to wide range transportation problems. Generally, it has been 

observed that the solution of complex problem can be resolved by using Multicriteria decision making theory of fuzzy logic.  Basic terms in fuzzy logic 

are crisp set, fuzzy sets, fuzzification, defuzzification, fuzzy interface system. Fuzzy interface is used to transform input crisp values into linguistic fuzzy 

values. Fuzzification is always necessary in fuzzy logic system since input values are always crisp numerical. Fuzzy interface generates fuzzy output by 

taking fuzzy inputs and fuzzy rule base as inputs. Fuzzy rule base system consists of IF-THEN rule which involves linguistic variables [9]. Producing 

crisp output actions by defuzzification is the last task of fuzzy logic system. This paper covers a review of research papers related to road accidents and 

other work using multi criteria decision making and fuzzy rule-based system.. 

 

2. Fuzzy Logic 

In day-to-day life most of the problems arise are very imprecise and uncertain in nature to deals with such kind of problem, the conventional methods of 

set theory and numbers are not enough. So, there is need to provide some other relevant method which is significant for such kind of problem and fuzzy 

logic is one of the best suited methods for this purpose.Lotfi A. Zadeh is the pioneer of fuzzy logic, fuzzy sets was first introduce by him through research 

paper in the year 1965 . Fuzzy logic is specifically used in various domains such as engineering, mathematical, computer software development and 

research, natural science, medical research, social science, public policy analysis and business analysis [19]. Basically, fuzzy logic is very simple method 
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A B S T R A C T 

 

To date, a lot of research has been done on definition, assumptions, foundation growth, and various theories relevant to the concept of "Fuzzy Logic." 

Various implementations of the same have been tried and tested in all fields of science, as well as in other fields. The purpose of this paper is to present a 

condensed version for the developmental approach, journey of Fuzzy logic as a philosophy, as well as all advancements recorded since Lotfi A Zadeh 

proposed the theory in 1965. “Conventional computer logic couldn't manipulate data that represented subjective or vague ideas, so he created fuzzy logic 

to allow computers to determine the distinctions among data with shades of grey, similar to the process of human reasoning,” he said when introducing his 

concept of fuzzy logic.  

 

Keywords-Fuzzy sets, Set theory, linguistic terms, fuzzy data analysis, vagueness. 

Introduction 

The term "fuzzy logic" refers to a type of logic that is a type logical reasoning based on the idea of a "fuzzy set" in mathematics. The word "fuzzy logic" 

refers to a method of approximate reasoning in a more precise context, but its broadest definition is generally associated with a mathematical theory of 

classes with undefined, or "fuzzy," boundaries. In Natural Language Processing, fuzzy logic is used in a variety of Artificial Intelligence applications. 

Expert systems, for example, are modern control systems, make heavy use of fuzzy logic. It is used in Neural Networks because it simulates how people 

make decisions, but much faster. In a nutshell, fuzzy logic is a variable processing technique that allows many values to be processed by the same 

variable. Fuzzy logic tries to solve problems using a free, imprecise range of data that allows for a variety of accurate conclusions to be reached. The 

definition of fuzzy logic is that it focuses on the observation that people make decisions based on inexact and non-numeral evidence. Sets or fuzzy models 

are mathematical constructs which represent ambiguity and vague data (hence the term fuzzy). It can also be seen in previous research papers that 

questioned this principle by contrasting it with the concept of "probability." However, further research has shown that it is a logic with parts of a degree of 

fact. Probability, on the other hand, reflects clear concepts and propositions that are either true or false; a proposition's probability is the degree to which it 

is true or false defines confidence in its validity. The distinction between fuzzy logic and traditional Boolean algebra has been illustrated in some theories. 

Fuzzy logic differs from Boolean logic in that it is founded on possibility theory, while Boolean logic is based on probability theory. Fuzzy reasoning has 

the advantage of being able to reflect the continuous existence of the soil's spatial distribution and attribute distinctness.  

 

Studies and Developments: 

Many negative reactions to Lotfi A Zadeh's The fact that the publications represented the reality that the term "fuzzy" has a negative meaning, according 

to Lotfi A Zadeh, (2015) [12]. Aristotelian bivalent logic underpins much of science, which is based on classical logic. Binarization is a profoundly 

ingrained Cartesian tradition of establishing a clear distinction between two groups. This practise has outlived its usefulness, which is not commonly 

known. One of fuzzy logic's most important from black and white to greyscale. This paper is a succinct summary of his main inputs to the advancement of 

fuzzy set theory and fuzzy logic, as he saw them. The notion of a fuzzy set, FL-generalization, and the idea of a linguistic variable are all introduced, 

knowledge particulation, precision of definition, and generalised uncertainty theory are among the contributions discussed (GTU). The knowledge 

principle, the idea of a restriction, and concepts based on similarity of possibility and probability are all examples of restriction-centered theories of reality 
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Abstract. Excellence in maintenance is imperative in highly competitive 
market because it resulted into minimum maintenance cost, high equipment 
effectiveness, maximum reliability of the system, high quality of the 
products, low delivery time, high flexibility, safety etc. Any maintenance 
system such as Total Productive Maintenance (TPM) or Reliability 
Centered Maintenance (RCM) or Condition Based Maintenance (CBM) 
alone cannot achieve the excellence in maintenance but its integration may 
do. In this paper, an integration of TPM, RCM and CBM is proposed with 
a maintenance policy to take advantage of their respective strengths. A 
continuously monitored system subject to degradation due to the imperfect 
maintenance, where a hybrid hazard rate based on the concept of age 
reduction factor and hazard rate increase factor to predict the evolution of 
the system reliability in different maintenance cycles has been assumed.A 
quantitative decision making model for an integrated maintenance system 
is derived in order to assess the performance of the proposed maintenance 
policy. Numerical examples of calculation of optimal preventive 
maintenance age 𝑥𝑥 and preventive maintenance number N* for the given 
cost ratio of corrective replacement and predictive preventive maintenance 
are given.  

1. Introduction 
Cost effective maintenance along with quality of products, flexibility, maximum reliability 
of the system, delivery times, safety and equipment effectiveness are also needed to the 
companies of world class category and above mentioned benefits cannot be achieved by 
practising merely single maintenance system but their  integration may do.  

Lot of investigations have been carried out on individual maintenance system which 
determined the optimum cost of maintenance, threshold value where preventive 
maintenance must be carried out, optimum inspection schedule etc. [1-3] but very few 
literature is reported in the area of integration of various maintenance systems [4-6].  

G. Niu et al. [4] has proposed a novel condition-based maintenance system that uses 
reliability-centered maintenance mechanism to optimize maintenance cost, and employs 
data fusion strategy for improving condition monitoring, health assessment, and 
prognostics. X. Zhou et al. [5] has proposed a reliability centered predictive maintenance 
policy for a system subject to degradation due to the imperfect maintenance effect and 
where a hybrid hazard rate recursion rule based on the concept of age reduction factor and 
hazard rate increase factor is assumed. In some papers, a reliability centered maintenance 

© The Authors, published by EDP Sciences. This is an open access article distributed under the terms of the Creative Commons 
Attribution License 4.0 (http://creativecommons.org/licenses/by/4.0/).
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List of Abbreviations

Abbreviation Illustration

ASTM American society of testing and Petroleum

BMEP Brake mean effective pressure

BP Brake power

BSFC Brake specific fuel consumption

BTE Brake thermal efficiency

BTDC Before top dead centre

CI Compression ignition

CNT Carbon Nanotubes

CO Carbon monoxide

CO2 Carbon dioxide

CR Compression ratio

DI Direct injection

EGT Exhaust gas temperature

HC Hydrocarbon

IC Internal combustion

NO, NO2 and NOx Oxide of nitrogen

PM Particulate Matter

PPM Parts per million

RPM Revolution per minute

SFC Specific fuel consumption

TDC Top dead centre

100D 0% biodiesel + 100% diesel (% by vol.)

10CSB 10% Cottonseed biodiesel + 90% diesel (% by vol.)

20CSB 20% Cottonseed biodiesel + 80% diesel (% by vol.)

10CSBCeO2 50 10% Cottonseed biodiesel + 90% diesel + 50 PPM CeO2 (% by vol.)

20CSBCeO2 50 20%Cottonseed biodiesel + 90% diesel + 50 PPM CeO2(% by vol.)

CeO2 Cerium oxide nanoparticles
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Abstract. Various studies have verified that anaerobic treatment with the recovery of biogas 

appears to be the most promising technology for the treatment of distillery wastewater. The 

technologies currently used by distilleries for treatment of wastewater are bio-methanation 

followed by two-stage biological treatment and disposal in watercourses or for utilization on 

land for irrigation and composting with or without bio-methanation. These technologies treat 

the wastewater up to a certain extent. However, there are limitations posed by these 

technologies for full compliance with prescribed pollution control standards. For the better 

understand the performance of continuous stirred tank reactor (CSTR), anaerobic treatment of 

distillery effluent having very high chemical oxygen demand (COD) (110000–140000 mg/L) 

and biochemical oxygen demand (BOD) (55000–65000mg/L) was studied on CSTR. Under 

various organic loading rates (OLR), optimum conditions for maximum COD removal and 

biogas generation was found and are observed to be 0.09 kg COD/d to 0.12 kg COD/d OLR 

hydraulic retention time (HRT) of 14d and volatile fatty acids (VFA) to alkalinity ratio of 

around 0.2. Maximum COD removal efficiency was found to be around 72%. These 

performance figures are significant when operating the anaerobic bio digesters for the treatment 

of distillery effluent. Anaerobic CSTR can effectively be employed for the treatment of 

distillery effluent, but post-bio-methanation effluent still contains high organic concentration 

and needs to be treated further to meet the safe and acceptable pollution control limits for 

disposal into surface water or on land. 

1. Introduction 

The generation of wastewater from distillery is in the order of 12-15 times of the generation of alcohol 

[1]. The distillery effluent has very high values of biochemical oxygen demand (BOD) (40000-50000 

mg per L) and chemical oxygen demand (COD) (100000-125000 mg per L) [2]. The distillery effluent 

is highly acidic (pH 4.0–4.3) with high suspended solids (2.0–2.5 kg per m
3
) [3].  This effluent is toxic 

to surrounding environment [4]. Besides high organic content, distillery wastewater also contains 

nutrients in the form of nitrogen (1660–4200 mg per L), phosphorus (225–3038 mg per L) and 

potassium (9600–17475 mg per L) [5].  

 The distillery industry is one of the heavily polluting industries identified by Ministry of 

Environment and Forests, Govt. of India [6]. There are around 400 distilleries are operating at present 

in different parts of the country, average generation of distillery effluent is up to 15L per litre of 

alcohol produced, depending on continuous or batch process and quality of molasses used, etc [7].  

The secondary and tertiary treatments on their own are not technically and economically viable options 

for mitigating the problems associated with treatment and disposal of high strength distillery effluent. 
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Abstract. Water is one of the most needful resources on Earth. The increasing population, 

growing urbanization, and enhanced industrialization over the years have led to increased 

demand for water all over the world, causing a scarcity of resources and thereby made the 

world dependent on other sources of water than surface water. Among all, a majorly available 

and reliable source is groundwater. With diminishing groundwater levels, it endures the need 

for precise groundwater exploration. The groundwater investigation has been a more 

significant issue during the last few years due to intolerable distraction, depreciating water 

quality, and emerging pollution threats to potable resources. To overcome limitations of 

contemporary groundwater exploration methods present study proposes a new technique 

utilizing the 'Light Interference Technique,' a concept from fundamental Physics. An 

instrument, NaAvmeter, developed based on Light Interference Technique, was used for 

groundwater exploration in the current study. A literature survey shows that earth radiations 

are much dominant over groundwater locations. Empirical investigations were carried out in 

the Pune city under various site conditions to check the feasibility of application of 'Light 

Interference Technique' for groundwater exploration in the Deccan trap flood basalt terrain. An 

attempt is also made in the current study to propose a simplified groundwater exploration 

method using NaAvmeter; an instrument developed based on the 'Light Interference 

Technique.' 

 

1. Introduction 

There is a growing concern over freshwater all over the world. It is unavoidable that the pressure is 

and will be on the detection of subsurface water storage [1]. From the literature, it has observed that 

most groundwater (GW) exploration work that has been carried out from ancient times involves 

fieldwork and the use of knowledge gained from ancestors, limited to the local area. However, from 

the starting of the 19th century, significant updating in utilizing the various GW exploration methods 

has been observed [2]. As the cost of water exploration through modern methods is invariably 

unaffordable for the average person, traditional knowledge of exploring water sources is still in vogue 

among many rural and urban communities. In the recent past, science and technology have taken long 

strides in exploring GW as a result of which many techniques are available now to identify the GW 

[3]. The main focus of current research is to develop a GW exploration method that utilizes modern 
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1 Introduction

The paper represents a case study over an investigation for fatigue failure response
of primary inner suspension spring of a high-speed main line locomotive for goods
hauling trains which has three motor on individual axle and is referred to as Co-Co
frame assemblies, is main part of the locomotive. Total weight of the rail road
vehicle is supported by the bogie frames and provides a means for transmission of
the tractive effort to the rails. To absorb and isolate the superstructure from the
shocks is an important function of frame caused by variations in the trackbed and
hence suspension system minimizes the transmission of these shocks to the loco-
motive under frame [1].

The helical spring is the simplest element which is found in many mechanical
systems. It makes it conceivable to maintain a tension or a force in a suspension
system [2] of railway vehicle, to assimilate the shocks and to diminish the vibra-
tions. Fatigue is the most well-known reason for failure in springs. Fatigue breakage
by and large starts at the surface and the settled tensile stresses bring on additional
development of the created cracks and prompt premature failure of the springs.
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1 Introduction

Globally, increasing uncertainty drank energy production and supply, environmental
concerns due to the uses of fossil fuel oil, and the high prices of petroleum products
are the reasons to search for alternatives to petroleum diesel. In this perspective,
considerable attention has been given towards the production of biodiesel as a diesel
substitute. Moreover, biodiesel fuel oil has become more attractive because of its
environmental benefits, owed to the fact that plants and vegetable.

1.1 Problem Statement

The rapid depletion of petroleum on the earth is resulting in the increasing fuel
prices, other effects as global warming which is indirectly impacting on human
health. So considering all these factors, there is a need for an alternative.

1.2 Objectives

The objective is to reduce dependency on conventional fuel by introducing biodiesel
derived from argomonemaxicana as an alternative fuel and also check its perfor-
mance on any available IC engine with emission analysis.
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