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a b s t r a c t

Chalcone and its derivatives are well-known for their high non-linear optical behavior and charge
transfer characteristics. The effectiveness of charge transfer via ethylenic group and increase in NLO
response of the chalcone upon substitutions are of great interest. The present study focuses the struc-
tural, charge transfer and non-linear optical properties of a new chalcone derivative “3-(4-nitrophenyl)-
1-(pyridine-3-yl) prop-2-en-1-one” (hereafter abbreviated as 4 NP3AP). To accomplish this task, we have
incorporated the experimental FT-IR, FT-Raman and UVevis spectroscopic studies along with quantum
chemical calculations. The frequency assignments of peaks in IR and Raman have been done on the basis
of potential energy distribution and the results were compared with the earlier reports on similar kind of
molecules. For obtaining the electronic transition details of 4 NP3AP, UVevis spectrum has been simu-
lated by considering both gaseous and solvent phase using time-dependent density functional theory
(TD-DFT). The HOMO-LUMO energy gap, most important factor to be considered for studying charge
transfer properties of the molecule has been calculated. The electron density surface map corresponding
to the net electrostatic point charges has been generated to obtain the electrophilic and nucleophilic
sites. The charge transfer originating from the occupied (donor) and unoccupied (acceptor) molecular
orbitals have been analyzed with the help of natural bond orbital theory. Moreover, the estimation of
second-hyperpolarizability of the molecule confirms the non-linear optical behavior of the molecule.

© 2018 Elsevier B.V. All rights reserved.

1. Introduction

The usability of organic counterparts for nonlinear optical (NLO)
applications such as optical switching, data storage, image pro-
cessing etc., have been gradually increased due to their tremendous
NLO behavior towards the incident light beam. Therefore, the
development of optical devices like photonic integrated circuitry,
optical data storage, optical communication, optical computing,
optical switching and dynamic image processing depends on the
quality of conversion efficiency of NLO materials [1,2]. In the last
decade, few of the inorganic systems have also been used. However,

organic NLO materials were found to be more feasible than the
inorganic counterparts due to their versatile design options, ul-
trafast response, high damage threshold, high nonlinear behavior
and easiness in growing large sized crystals [3e5]. Hyper-
polarizability (first and second order) is one of the most key
physical quantities that determine the NLO response of the mole-
cule [6]. Therefore, the assessment of NLO behavior of the chalcone
derivative 4 NP3AP has been done in addition to its structural and
spectroscopic characteristics.

Particularly, the chalcone and its derivatives possess consider-
able non-linear optical response as well as they have non-
centrosymmetric structure, excellent second harmonic generation
efficiency and good optical limiting behavior with nanosecond laser
pulse [7e9]. Chalcone derivatives consist of two phenyl rings* Corresponding author.
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ABSTRACT 

The interaction of a cationic dyes namely, Methylene blue (MB) and Crystal violet (CV) with AN anionic 

polyelectrolyte, namely, sodium carrageenate (NaCar) has been investigated by spectrophotometric technique. The 

polymer induced metachromasy in the dye resulting in the shift of absorption maxima of the dye towards shorter 

wavelengths. The stability of the complex formed between MB and NaCar was found to be greater than that formed 

between CV and NaCar. This fact was further confirmed by reversal studies using alcohols, urea and electrolytes. 

The interaction parameters revealed weaker binding between CV-NaCar complexes. The structure of dye was found 

to affect metachromatic shift and other interaction parameters. Among the two dyes Crystal violet, a 

triphenylmethanedye has a larger structure interacts less strongly with sodium carrageenate than Methylene Blue a 

planar cationic dye.  

KEY WORDS: Metachromasy, Methylene blue, Crystal violet, Aggregation, Binding Sites.  

1. INTRODUCTION 

The term metachromasy refers to the change in the visible absorption spectra of the dye, on interaction with 

a polymer/polyelectrolyte. It occurs due to aggregation of dye molecules on the polymer backbone (Mitra, 1997). 

(Mitra, 2006). Here we briefly report the interaction of Methylene blue &Crystal violet with various polyelectrolytes. 

The interaction Crystal violet with sodiumpolyphosphate, polyacrylate, poly (ethylene sulfonate), sodium and 

potassium (p-styrene sulfonate), native and denatured calf thymus DNA has been reported by Yamaoka & Takatsuki 

(1978). The interaction of crystal violet with lecithin water and disodiumchromoglycate-water lyotropic liquid 

crystals as hosts was studied (Kobayashi, 1990).  

The interaction of Methylene blue with sodium alginate has been reported in the literature (Seely, 1983). 

Poly (potassium styrenesulfonate) and poly (sodium 4-vinylphenylsulphate) interacted with Methylene Blue to form 

aggregated polymers (Shirai & Nagatsuka, 1977). The effect of alkali metal chlorides and 1-substituted 3-

carbomylpyridinium bromides on the metachromatic behavior of methylene blue induced by poly (potassium 

styrenesulfonate) and poly (potassium vinyl sulfate) was investigated spectrophotometrically (Shirai, 1977). The 

structural effect of polyanion on the metachromatic behavior of methylene blue was investigated 

spectrophotometrically using poly (sodium acrylate), conventional poly (sodium methacrylicacid), isotactic poly 

(sodium methacrylate) and the copolymer poly (sodium maleate-covinyl alcohol). The metachromatic behavior was 

followed by the changes in the molar absorption coefficient of methylene blue and in the wavelength of the 

metachromatic band. (Shirai, 1977). The effect of polyanion on the formation of mixed dimers of methylene blue 

and trypaflavine, Methyelne blue and Phenosafranin and Methylene blue and Pyronine G was investigated 

spectrophotometrically (Shirai, 1978). The effect of polyanion poly (potassium vinylsulfate) poly (sodium acrylate) 

on the alkaline fading reaction of Methylene blue was investigated (Shirai, 1978). The interaction of methylene blue 

with poly (vinyl alcohol) has been studied. (Otsuki & Adachi, 1993) The interaction of Methylene Blue with 

amorphous potassium chondroitin sulphate and crystalline chondroitin sulphate were studied by spectrophotometric 

method (Ghosh & Moulik, 1981) Hence the main objective underlying the current study is to investigate the extent 

to which the number of binding sites affects the metachromatic behavior The reversal of metachromasy on addition 

of alcohols, urea, NaCl, KCl, and oppositely charged surfactants, temperature and the thermodynamic parameters of 

interaction will also be reported.  

2. MATERIALS&METHODS 

Methylene Blue& Crystal violet (Acros Media) were used without further purification. Methanol, Ethanol 

and Propanol were obtained from (Merck, India) and were distilled before use. Sodium lauryl sulphate and 

Sodiumdodecyl benzene sulphonate (Lobachemie, India) were used as received. Sodium carrageenate was obtained 

from (BDH, UK) the spectral studies were carried out using Shimadzu UV-2550 spectrophotometer.  

Determination of stoichiometry and interaction parameters of Polymer-dye complexes: The equivalent weight 

of NaCar sample was determined using Alcian Blue as per the standard method (Ramus, 1977) and it was found to 

be 327g.  

Preparation of dyes &polymer solutions: The stock solutions of the various dyes were made in 100 ml volumetric 

flasks using distilled water. The stock solutions of polymers of concentration1x10-2M was made in 100 ml volumetric 

flask considering the equivalent weights of the polymer.  
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ABSTRACT 
 A new series of (E)-1-(2-chloro/hydroxy-6/8-substituted quinolin-3-yl)-N-[5-(4-substitued phenyl)-1,3,4-

thiadiazol-2-yl]methanimine derivatives were synthesized by the condensation of 5-(4-substituted phenyl)-1,3,4-

thiadiazole-2-amine with 6/8-substituted-2-chloroquinoline-3-carbaldehyde and 6/8-substituted-2-hydroxy 

quinoline-3-carbaldehyde.  

 The novel quinoline-thiadiazole derivatives were confirmed by Mass, NMR and IR spectroscopy. These 

newly formed quinoline-thiadiazole derivatives shows antibacterial and antifungal activities. Among them few of 

the novel compounds showed biological activities comparable with that of standard drug. 

KEY WORDS: Thiosemicarbazide, Thiadiazole, Antibacterial, Antifungal. 

1. INTRODUCTION  

In heterocyclic chemistry quinoline derivatives are very useful since they show diverse pharmacological 

properties. The derivatives of quinoline shows a various medicinal properties such as antimalarial (Vlabhov, 1990), 

antibacterial (Nathesh Ramesh kumar, 2003; Pramod, 2011), antifungal (Monika Guptha, 2010), antiviral (Pandey, 

2001) and antituberculotic (Vijay Agraval, 1999) etc. 1, 3, 4-Thiadiazole also nitrogen containing compounds and 

exhibit broad spectrum of pharmacological action such as antimicrobial (Jumat Salimon, 2010; Varasha Jatav, 2006; 

Khosrow Zamani, 2004), antioxidant (Venkatapuram Padmavathi, 2009), anti-inflammatory (Schenone, 2006) and 

wound healing activity (Jayakumar Swamy, 2012). In the present work the two heterocyclic moieties are combined 

together to enhance their antimicrobactirial and antifungal activities. 

2. MATERIALS AND METHODS 

All the materials used from Sigma Aldrich, Alfa, and Spctrochem Chemicals Pvt. Ltd. Melting points of all 

the synthesised compounds were recorded by melting point instrument. The completions of the process were checked 

by TLC. IR spectra were found on a NICOLET AVATAR 330 FTIR spectrophotometer, 1H-NMR was recorded on 

BRUKER 400 MHz spectrophotometer and mass of the compound was determined by LCMS: SHIMAZD 

LCMS2010A instrument. 

The 2-amino-5-(4-substituted phenyl)-(1, 3, 4)-thiadiazoles (1) were synthesized by the reaction between 

thiosemicarbazide, benzoic acid and concentrated H2SO4 (Scheme.1). 

 
Figure.1. Synthesis of 2-Amino-5-(4-substituted phenyl)-(1,3,4)-thiadiazoles 

The 6/8 Substituted-2-chloro-3-formyl quinolones (2) were synthesized by the reaction between substituted 

acetanilide, phosphorous oxychloride and dimethyl formamide. 6/8-substituted-2-chloro-3-formyl quinolones (2) on 

hydrolysis with hydrochloric acid yielded 6/8 Substituted-2-hydroxy-3-formyl quinolones (3) (Scheme.2). 

 
Figure.2. Synthesis of 6/8-Substituted-2-chloro/hydroxy-3-formyl quinolones 

The (E)-1-(2-chloro/hydroxyl-6/8-substituted quinolin-3-yl)-N-[5-(4-substitued phenyl)-1,3,4-thiadiazol-2-

yl]methanimines (4) were synthesized by the reaction between2-amino-5-(4-substituted phenyl)-(1,3,4)-

thiadiazoles(1) and 6/8 Substituted-2-chloro/hydroxy-3-formyl quinolones using ethanol and acetic acid(2)/(3) 

(Scheme 3). 
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____________________________________________________________________________ 

ABSTRACT 

New series of (4E)-4-[(2-chloro/hydroxy quinolin-3-yl) methylidene]-2-substituted-5-methyl-2,4-dihydro-3H-

pyrazol-3-ones derivatives were synthesized by the condensation of substituted 5-methyl-2,4-dihydro-pyrazol-3-

ones with 6/8-substituted-2-chloro/hydroxy quinoline-3-carbaldehydes. The novel compounds were confirmed 

by Mass, NMR and IR spectroscopy and were also screened for their antimicrobial activities. Among them a 

few of the novel compounds showed tremendous bioactivities comparable with that of standard drug. 

Keywords: Quinoline; Pyrazol-3-one; Antibacterial; Antifungal 

_____________________________________________________________________________ 

INTRODUCTION 

In the wide variety of heterocyclic compounds quinoline derivatives are known to contribute to various 

pharmacological effects. Also the quinoline nucleus found in several natural products shows a varied biological 

activity.  The derivatives of quinoline has been found to possess antimalarial [1], antibacterial [2,3], antifungal [4], 

antiviral [5], receptoragonists [6], antineoplastic agents [7] and antituberculotic [8] etc. Another heterocyclic 

compound, pyrazol-3-one has become a popular topic due to its manifold uses. The chemistry of pyrazol-3-one and 

its derivatives is particularly interesting because of their potential application in medicinal chemistry as analgesic 

[9,10], anti-inflammatory [11], antipyretic [12], antiparasitic [13], antimalarial [14], antifungal [15], antioxidant 

[16,17] and enzyme inhibitory agents [18,19] etc. These observations gave us additional motivations for the 

combination of quinoline derivatives with pyrazol-3-ones. In the present work the two heterocyclic moieties are 

combined together to enhance their antibacterial and antifungal activities. 

EXPERIMENTAL SECTION 

All the materials used from Sigma Aldrich, Alfa, and Spectrochem Chemicals Pvt. Ltd. Melting points of all the 

synthesized compounds were recorded by melting point instrument. The completions of the process were checked 

by TLC. IR spectra were found on SHIMADZU FTIR spectrophotometer, 1H-NMR was recorded on BRUKER400 
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Abstract : A new series of 4,6-disubtuted phenyl - (5-subsutied phenyl -1,3,4-thiadiazol-2-yl)- 

1,4,5,6-tetrahydro pyrimidine 2-thiols were synthesized by the condensation of 1-(5-substitued 
phenyl -1,3,4-thidiazole-2-yl)thiourea and substituted chalcones. The structures of the new 

compounds have been established by spectral and analytical data. Some of the compounds 

were screened for their antibacterial and antifungal activity. A few compounds showed potent 
activity comparable with that of the standard drugs. 

Keywords : Antibacterial activity, antifungal activity, pyrimidine-2-thiols, thiourea and 

chalcones. 
 

Introduction: 

Pyrimidines represent an important class of heterocycles and their structural framework is not only a 

key constituent of nucleic bases, alkaloids, and numerous pharmacophores with variety of potent biological   

activities. Pyrimidines occupy a distinct and unique place in medicine, large array of pyrimidine nonnucleoside 
derivatives possess a variety of pharmacological properties. These properties include anticancer

1-2
, antiviral

3-5
, 

antibacterial
6-7

, antifungal
8-9

, antiprotozoal
10-11

, antihypertensive
12-13

, antihistaminic
14

, anti-inflammatory
15-16 

and 

central nervous activities
17-18

. The previous workers
19

 have studied the reaction of chalocnes with thiourea and 

reported the products as 2-mercaptopyrimidines. This promoted us to study the reaction of substituted chalocnes 
with substituted thiadiazole thiourea derivatives using ethyl alcohol as solvent using different conditions. Such 

reactions resulted in the formation of a novel 4,6-disubtuted phenyl - (5-subsutituted phenyl-1, 3, 4-thiadiazol-

2-yl)-1,4,5,6-tetrahydro pyrimidine 2-thiols. The synthetic route followed for obtaining the title compounds is 
outlined in Schemes-1, 2, and 3. 
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INTRODUCTION

Mild steel is an important alloy of iron. Though mild steel
is susceptible to corrosion mainly in acid media but because
of its cost and mechanical properties it is widely used in struct-
ural and industrial applications. Pickling is the technique used
to remove the formed rust and scale on mild steel in most of the
industries especially by the use of hydrochloric acid solution.
Minimization of corrosion of steel by the electrochemical reac-
tion with hydrochloric acid is major problems faced in most
of the industries especially in petrochemical industries. Even
though several methods are there to minimize the process, but
use of corrosion inhibitor is most consistent and efficient way
in aqueous acid media [1-10]. Most of the effective inhibitors
used today are organic molecules with hetero atoms like nitrogen,
phosphorous, sulphur and/or oxygen [11-18]. The presence
of different functional groups, aromaticity and electron density
at donor atoms are found to influence adsorption of inhibitor
molecules on corroding metal surface [19,20].

Several studies [21] have addressed the influence of hetero-
cyclic organic compound on corrosion inhibition of mild steel
in acid solution. Most of the inhibitors are toxic in nature even
though they exhibit good inhibition action. Henceforth, in the
present work, an attempt is made to use  an anticancer drug
compound capacitabine, which is used as a chemotherapeutic
drug in the treatment of breast cancer, as inhibitor of corrosion
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A.M. GURUPRASAD
1, H.P. SACHIN

2,* and G.A. SWETHA
3

1Department of Chemistry, Mangalore Institute of Technology and Engineering, Moodabidre, Mangalore-574 225, India
2Department of Chemistry, Jawaharlal Nehru National College of Engineering, Shivamogga-577 204, India
3Department of Chemistry, BMS Institute of Technology, Avalahalli, Yelahanka, Bangalore-560 064, India

*Corresponding author: E-mail: drhps@jnnce.ac.in

Received: 19 February 2018; Accepted: 21 April 2018; Published online: 31 May 2018; AJC-18944

Corrosion inhibition effect of capacitabine (an anticancer agent) on mild steel was carried out in 1 M HCl media by potentiodynamic
polarization, weight loss and electrochemical impedance spectroscopy (EIS) techniques at different temperatures. It has been observed
that the inhibition efficiency increased with increase in the concentration of inhibitor and decreased with raise in temperature. Polarization
studies shows that the inhibitor acts as mixed type and influence both anodic and cathodic reactions. Similar order of inhibition is observed
in weight loss, polarization and electrochemical impedance spectroscopic studies. Inhibitor worked by the phenomenon of adsorption and
fits well with Langmuir adsorption isotherm. SEM results revealed the protection of mild steel surface in the presence of capacitabine in
the aggressive media.

Keywords: Capacitabine, Corrosion, Mild Steel, Adsorption.

Asian Journal of Chemistry;   Vol. 30, No. 7 (2018), 1629-1633

for mild steel in 1 M HCl media. The choice of inhibitor is based
on the presence of large number of electron rich hetero groups,
which causes greater adsorption of inhibition on the surface
of mild steel. The inhibition effect of capacitabine on mild
steel in 1M HCl is studied by chemical and electrochemical
techniques.

EXPERIMENTAL

Preparation of metallic specimens: Mild steel specimens
having compositions 0.04 % C, 0.35 % Mn, 0.022 % P, 0.036
% S and the remainder being Fe were used. The specimens of
dimension 5 cm × 1 cm × 0.1 cm were used for weight loss
studies and sample dimension of 1 cm × 1 cm (exposed) with
a 5 cm long stem (isolated with araldite resin) were used for
polarization and electrochemical impedance methods. The
samples were abraded with emery paper of different grades like
220, 480, 800, 1500 and 2000 fallowed by thorough washing
with double distilled water then with acetone and finally dried.

Preparation of corrosive medium: The corrosive environ-
ment, 1 M solution of HCl is prepared by diluting AR grade
conc. HCl solution by using double distilled water. Capacitabine
is a white crystalline powder and soluble in alcohol. The required
concentration of inhibitor is obtained by adding exact required
amount of capacitabine to 1 M HCl solution using alcohol as
solvent.
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Abstract
Seroquel drug was studied for corrosion inhibition of low carbon steel in 1 M HCl solution by using experimentally with 
optimized concentrations at an elevated temperature range of 303–333 K. The inhibition efficiency was studied in the absence 
and presence of Seroquel by weight loss, electrochemical impedance spectroscopy and potentiodynamic polarization meas-
urements. The inhibition effect of the inhibitor increases with the increasing concentration of Seroquel. Tafel polarization 
studies revealed that the inhibitor acts as mixed type inhibitor. The inhibition effect was attributed due to the adsorption 
process on low carbon steel and it obeys Temkin adsorption isotherm. The effect of temperature with the inhibition effect of 
inhibitor from the solution was examined by activation and thermodynamic parameters. Surface morphology of the corroded 
specimens were studied by SEM technique and IR spectrum of the corrosion product shows the influence of the Seroquel 
for corrosion inhibition.

Keywords Antipsychotic drug · Low carbon steel · Corrosion inhibition · FTIR

1 Introduction

Low carbon steel is an alloy of iron, and finds huge applica-
tions in industrial and structural field because of its superior 
mechanical properties. When it comes in contact with acidic 
media it looses its properties and undergoes dissolution. Sev-
eral corrosion control approaches are used to avoid metal 
dissolution in acid media. But, the use of corrosion inhibitor 
is the most efficient and practical method to control the cor-
rosion of metals. Corrosion inhibitors are heterocyclic mol-
ecules having heteroatoms such as nitrogen, phosphorous, 
sulfur, oxygen, and π electrons in their heterocyclic ring 

system [1]. The toxicity of widely used corrosion inhibitors 
intends to replace them by non-toxic chemical substances 
(medicinal drugs or plant products) [2]. Due to non-poison-
ous, extensive use, and harmless effects on environment, 
medicinal compounds are extensively used instead of toxic 
organic corrosion inhibitors [3, 4]. The reduction in the rate 
of corrosion is due to the adsorption of organic compounds 
on the metal surface which blocks the active cites on the sur-
face [5]. Presence of heteroatoms such as nitrogen, oxygen, 
phosphorous, sulfur, and aromatic rings makes the organic 
molecule to adsorb through them and blocks the active cor-
rosion sites on the metal surface [6, 7]. The influence of 
inhibitors on the kinetics of electrochemical reactions modi-
fies the dissolution of metals in acid solution [8]. Some of 
the medicinal drugs such as Floctafenine [9], Ziprasidone 
[10, 11], Clozapine [12], Cefuroxime axetil [13], Amoxicil-
lin [14], and Modazar [15] have been investigated as good 
corrosion inhibitors in acid solution.

The present work is attributed to the adsorption of inhibi-
tor molecules on low carbon steel from bulk of the solution. 
The adsorption phenomenon may occur due to the presence 
of electron-rich heteroatoms and π bonds which makes to 
study and to prove it as an effective corrosion inhibitor. The 
scope of this work is to investigate the influence of Seroq-
uel drug as an effective corrosion inhibitor for low carbon 

 * H. P. Sachin 
 drhps@jnnce.ac.in

1 Department of Chemistry, BMS Institute of Technology 
and Management, Bengaluru, Karnataka 560064, India

2 Department of Chemistry, Jawaharlal Nehru National College 
of Engineering (JNNCE), Shivamogga, Karnataka 577204, 
India

3 Department of Chemistry, Mangalore Institute 
of Technology and Engineering, Moodabidre, Mangalore, 
Karnataka 574225, India

4 Department of Chemistry, Jain Institute of Technology, 
Davangere, Karnataka 577003, India

Page 202 

http://crossmark.crossref.org/dialog/?doi=10.1007/s40735-018-0173-9&domain=pdf


Page 203 



Page 204 



Page 205 



Page 206 



Page 207 



 
Effect of First Order Chemical Reaction on Fully Developed 

Natural Convection of Micropolar Fluid in a Vertical Channel 
 

Shreedevi  Kalyan*1,  Ramarao Y*2 and Patial Mallikarjun B*3 
1Asst. Professor in Department of Mathematics, Sharnabasava University, Kalaburagi, Karnataka, India. 

2Asst. Professor in Department of Mathematics, Manglore Institute of Technology and Engineering, Karnataka, India 
3Professor in Department of Mathematics, Tumkur University, Karnataka, India  

1 kalyanshreedevi@gmail.com, 2 ramarao10.2009@gmail.com, 3 mbp1007@yahoo.com 

 

Abstract: The objective of this paper is to examine the effects of the first order chemical reaction, vortex viscosity parameter and the buoyancy 

ratio on the fully developed natural convection of a micropolar fluid in a vertical channel. The fluids in both the regions are incompressible and 

the transport properties are assumed to be constant. The closed-form analytic solutions for the important characteristics of fluid flow, total heat 

transfer added to the flow, total mass transfer and total species rate added to the fluid are derived. The governing equations are solved 

analytically. The effects of various pertinent parameters on the flow characteristics are discussed and represented graphically.  

 

Keywords - Chemical reaction parameter, viscous dissipation, Vortex viscosity parameter, microrotational flow, micropolar fluid. 
 

I. INTRODUCTION 

 

The study of micropolar fluids is of great interest because of numerous applications in industrial and engineering such as 

colloids and polymeric suspensions, animal bloods, contaminated and clean engine lubricants and thrust bearing technologies. 

These fluids exhibit microroational effects that differ from the Newtonian fluids. However many researchers studied the behavior 

of fluid flow by using Navier-Stokes equations at macroscopic level but the fluid flow is different at micro and nano scale. The 

concept of micropolar fluid was introduced by Eringen [1] in an attempt to explain the behavior of a certain fluid containing 

polymeric additives and naturally occurring fluids such as the phenomenon of the flow of colloidal fluids, real fluid with 

suspensions, liquid crystals and animal blood.  The theory of thermo-micropolar fluids has been developed by Eringen [2], taking 

into account the effect of micro-elements of fluids on both the kinematics and conduction of heat. Micropolar fluid theory has 

been used to describe in detail the effect of dirt in journal bearing [3, 4, 5, 6]. The review articles by Ariman et al. [7,8] describe 

various applications of micropolar fluids which have been explored. Heat transfer in a micropolar fluid flow over a semi-infinite 

plate investigated by Gorla [9], and the analysis is based on similarity variables. The boundary layer flow of micropolar fluids 

from a vertical flat plate has been studied by Rees and Pop [10].Chang and Lee [11] considered a free convection problem in a 

thermal stratified micropolar fluid flow along a vertical plate in the presence of constant heat flux. 

 

Fakour et.al [12] studied micropolar fluid flow in a channel using analytically and numerically and it is observed that 

increase in Reynolds number decreases the stream function and velocity boundary layer thickness. Singh [13] numerically 

investigated the free convection flow of a micropolar fluid in vertical channels. Flow and heat transfer of mixed convection of 

micropolar fluid flowing along a vertical flat plate with conduction effects studied by Cheng-Long Chang [14] and it is found that 

the buoyancy parameter decreases the interfacial temperature but increases the local heat transfer rate.  M.T. Darvishi et al [15] 

studied micropolar fluid through a porous channel for expanding or contracting walls numerically by spectral homotopy method to 

obtain a series solution for the flow and it is found that this method converges rapidly to the required solution. Kim and Lee [16] 

studied the problem of the micropolar fluid over a semi-infinite vertical moving porous plate in the presence of magnetic field. In 

their study, they considered electrically conducting oscillatory two dimensional laminar viscous incompressible flows. Sandeep 

and Sulochana [17] studied the influence of heat and mass transfer of non-uniform source/sink on micropolar fluid over a 

stretching/shrinking sheet. Heat and mass transfer flows in the presence of chemical reaction has several applications in industry 

and geophysics such as geothermal reservoirs, drying of porous solids, geothermal pool, thermal insulation, enhanced oil 

recovery, cooling of nuclear reactors, cooling the polymer production and manufacturing of ceramics, energy transfer in a wet 

cooling tower, the flow in a desert, and oxidation and synthesis materials. Pal and Biswas [18] investigate the oscillatory MHD 

micropolar fluid in a porous medium with chemical reaction. Das [19] investigated the combined effects of thermophoresis and 

chemical reaction with heat and mass transfer of a micropolar fluid over an inclined plate in the presence of variable fluid 

properties.  
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Abstract: The purpose of the dual survival is to have a complete surveillance in air as well as in water within a single system. 
About many years a great research is going on unmanned aerial vehicle (UAV) and autonomous underwater vehicle (AUV) to 
improve the technology embedded it. We have focused our aim towards designing a drone which can do both the works of UAV 
and AUV. For this purpose we have took Quad as our basic outer skull design. To design such a system, first we have undergone 
a series of demonstration with the same electronics and avionics theory installed in a quadcopter to check whether this working 
principle can be embedded in underwater drones. Besides many failures we have achieved a conclusion that the principle used in 
quadcopters can be utilized in driving the drone beneath the water. Having this all design principles and calculations we have 
extracted an idea for an design of amphibian drone. 

I. INTRODUCTION  
Recently many scientists and researchers are working on UAV and AUV separately and they are more successful in their research 

works. Keeping these two works in our mind we are about to design a drone which can do both the functions of UAV and AUV that 

is it can fly in air as well float, sink under water bodies respectively. Before looking into our design in detail first we have to know 

what is unmanned aerial vehicle and autonomous underwater vehicle. 

A. Unmanned Aerial Vehicle  
Unmanned aerial vehicle is an aircraft without a human pilot aboard. The flight of UAVs may operate with various degrees of 

autonomy. Either under remote control by a human operator or fully autonomously, by onboard computers. Compared to manned 

aircraft UAVs care often preferred for missions too "dull, dirty or dangerous" for humans. They originated mostly in military 

applications although their use is expanding in commercial, scientific, recreational, agricultural, and other applications such as 

policing and surveillance, product deliveries, aerial photography, agriculture and drone racing. 

B. Autonomous Under Water Vehicle  
An autonomous underwater vehicle (AUV) is a robot that travels underwater without requiring input from an operator. AUVs 

constitute part of a larger group of undersea systems known as unmanned underwater vehicle, a classification that includes non-

autonomous remotely operated underwater vehicles (ROVs) controlled and powered from the surface by an operator/pilot via an 

umbilical or using remote control. In military applications AUV is more often referred to simply as unmanned undersea vehicle 

(UUV). Underwater gliders are a subclass of AUVs. 

C. Quadcopter 
A Quadcopter, also called a Quad rotor helicopter is a multirotor helicopter that is lifted and propelled by four rotors. Quadcopters are 

classified as rotorcraft as opposed to fixed-wing aircraft because their lift is generated by a set of rotors (vertically oriented 

propellers). Quadcopters generally use two pairs of identical fixed pitched propellers two clockwise (CW) and two counterclockwise 

(CCW). These use independent variation of the speed of each rotor to achieve control. By changing the speed of each rotor it is 

possible to specifically generate a desired total thrust to locate for the center of thrust both laterally and longitudinally and to create a 

desired total torque or turning force. 

II. LITERATURE SURVEY  
1) UAV for 3D mapping applications Unmanned aerial vehicle (UAV) platforms are a valuable source of data for inspection, 

surveillance, mapping, and 3D modelling issues. As UAVs can be considered as a low-cost alternative to the classical manned 

aerial photogrammetric, new applications in the short- and close-range domain are introduced. Rotary or fixed-wing UAVs, 

capable of performing the photogrammetric data acquisition with amateur or SLR digital cameras, can fly in manual, semi-

automated, and autonomous modes. Following a typical photogrammetric workflow, 3D results like digital surface or terrain 

models, contours, textured 3D models, vector information, etc. Can be produced, even on large areas. 
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Abstract—Design, fabrication and control of Unmanned Aerial and Ground Vehicles (UAVs and UGVs) have become 

popular research topics during the last decade. Apart from various laboratories around the world, these vehicles have 

now been used in various military and civilian applications including surveillance, reconnaissance, search and 

rescue, and remote warfare. However, even today, all these operations require intensive human supervision and fully 

autonomous operation is still an interesting but challenging research problem.  The objective is to design and 

prototype a small-scale unmanned aerial vehicle (UAV), offering dual-channel real-time video, data logging, and 

waypoint tracking. To accomplish such goals, the Flight Control system shall provide four modes of operation 

Stabilize, Fly by Wire, return to Launch, and Loiter along customizable flight paths. 

Keywords— Unmanned Aerial Vehicles, Flight Control system, Landing Gear, 

 

I. INTRODUCTION 

 

An unmanned air vehicle is an aircraft with human beings on board and replaced by a computers and a radio-link. But 

practically the design of an aircraft is more complex without aircrew An unmanned aircraft system consists of  a number 

of sub-systems which include the aircraft structural body and its payloads, the control systems, aircraft launch and 

recovery sub-systems, transport sub-systems communication sub-systems,etc. Unmanned aircraft is usually compared with 

radio-controlled aircraft by the media. A radio-controlled model aircraft is used only for sport and remains within sight of 

the operator. The operator has some limitation in controlling the aircraft to climb or descend and to turn to the left or to the 

right. A drone aircraft usually flies out of sight of the operator, but with zero intelligence, the mission is preprogramed, the 

path is fixed the aircraft flies from the base completes the mission ad returns to the base. It does not communicate and the 

results of the mission, e.g. photographs, are usually not obtained from it until it is recovered at base. A UAV, has a lesser 

degree of artificial intelligence. It will be able to communicate with its controller and to return payload data such as 

electro-optic or thermal TV images, together with its primary state information position, airspeed, heading and altitude. It 

will also transmit information as to its condition, which is often referred to as „housekeeping data‟, covering aspects such 

as the amount of fuel it has, temperatures of components, e.g. engines or electronics. Air superiority is a part of military 

mission. It provides the freedom of action and strategic flexibility that allow other military forces.to close air support, 

interdiction, and freedom of manoeuvre for ground forces. In future conflicts, air forces could possibly face sophisticated 

aircraft and air defense systems that are capable of challenging current and future fighters for air superiority. As the 

precision and lethality of our weapons increases, air superiority must be gained to allow us to observe the enemy, track his 

activity, and react in a prompt and decisive manner, whether or not he uses (or can use) airpower in support of his own 

objectives, or even whether or not we choose to use (or can use) airpower in support of our objectives. Although these 

systems are expensive they are capable to threat regional and global interests. Planning for the future of air superiority is 

something that must begin today 

M. M. de Freitas [1]: outlined the issues addressed during an international project funded by national European MODs 

under the scope of EDA concerning the technology needs for the next generation of UCAVs. The definition of the project 

structure and the timeframe for sharing work and for financing are discussed. The fact that this was an international 

project in a sensitive research area like defense was a constraint that had to be taken into account.  
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ABSTRACT: The designing of emergency exit system such as evacuation slides in aircrafts has become more difficult 

due to stringent laws laid by FAA. Earlier in mid-1960’s the actuation time of slides was 25 seconds in fair normal days. 

But nowadays a time limit for actuation of the evacuation system has reduced to about   6 seconds during normal or in 

adverse weather conditions as per FAA. It has also posed certain challenges in the aviation industry.  Slides are 

favoured to be lighter and be light and fit inside an aircraft door or below the emergency exit window 

So to overcome the abovementioned problems design and fabrication of an emergency exit system operated 

using pneumatics is carried out in present work. In this type of evacuation systems a pneumatic cylinder is used to slide 

down the roller when the magnetic switch is actuated in doors due to repulsive force. The magnetic switches are 

connected to microcontroller thus activating the relay. Once the relay is activated the solenoid valve attached to it will 

allow the air from compressor to pass to the pneumatic cylinder. This will cause the roller to slide down immediately 

for the passengers to evacuate the aircraft in situation of catastrophes within few seconds. 

 

KEYWORDS: Emergency exit system, Pneumatic system, Microcontroller 
 

I.INTRODUCTION 

 

An emergency exit system such as an evacuation slide is a necessity in commercial aircrafts where in the exit doors of 

the aircraft are at height greater than 1.8m above the ground. The evacuation slides are expandable in nature which are 

inclined towards the ground which facilitates the passenger to slide to safety. [5] 

Evacuation slides are compactly stored within the door inside the slide bustle. The evacuation slides also act as life rafts 

in case of emergency landing on waters. In todays sophisticated aircrafts evacuation slides actuate automatically on 

opening the doors in armed condition. [5] 

The passengers are made to exit the aircraft onto wing by evacuation slides wherein in they start off from trailing edge 

and slide off further from the extending flaps in case the standard exit system fails to evacuate the passengers through 

main exit doors. Emergency exits are compact in nature compared to standard emergency exits on an aircraft. This 

results in reduced evacuation capacity, they are present in case of insufficient evacuation facilities in standard exit 

systems. In case of more than one standard emergency exit system the evacuation slides are not needed. The 

passengers have to open up the emergency exit system by themselves in case of adversities. 
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ABSTRACT: Belt conveyors are the equipment widely used in coal mines and other manufacturing factories, whose
main components are a number of idlers. The faults of belt conveyors can directly influence the daily production. A 
fault diagnosis method combining wavelet packet decomposition (WPD) and support vector machine (SVM) is 
proposed for monitoring belt conveyors with the focus on the detection of idler faults. Since the number of idlers could 
be large, one acceleration sensor is applied to gather the vibration signals of several idlers in order to reduce the
number of sensors. The vibration signals are decomposed with WPD, and the energy of each frequency band is 
extracted as the feature. Then, the features are employed to train an SVM to realize the detection of idler faults.

The proposed fault diagnosis method is firstly tested on a test bed, and then a fault diagnosis system is designed for belt 
conveyors. And it is verified that the proposed system can locate the position of the faulty idlers with a limited number 
of sensors, which is important for operating belt conveyors in practices. Usually faults will be cut in, cut out and loose 
cut, those may arise due to the continuous rotation of belt drive at different speeds. The loads applied on belt and the 
loads will be 0, 0.5 and 1kg and speeds are 1430, 1467 and 1480rpm respectively.

I. INTRODUCTION

In order to simplify the work of people the usage of machines are very important in our daily lives.
Furthermore, now a days we use machines to the maximum extent in our daily life activities. Belt conveyor is one of 
the important equipment in coal mines and some other manufacturing factories, especially in the large modern coal 
mining enterprises where almost all of the coal is transported by belt conveyor from the coal mining to the loading 
station. Some faults such as slipping, deviation, and belt tearing often occur in the working process of belt conveyors, 
and most of them are caused by idler fault. If the idler fault can be detected in easy stage, the operational failure of belt 
conveyor can be avoided and the economic losses can be reduced. There are few fault diagnosis systems for belt 
conveyor currently, and the intelligent level of existing systems is not high enough which cannot achieve the real time 
online diagnostic purpose. Therefore, it is of practical interest to design a fault diagnosis system that can easily test belt 
conveyor online without affecting its daily working. Vibration analysis is a commonly used tool in fault diagnosis for 
rotating machinery such as idler on belt conveyor. The key to the analysis of vibration signal is the extraction diagnosis 
and classification. By applying the concept of Condition Monitoring (CM) techniques the running condition of the 
machine can be analysed. The Vibration Monitoring (VM) is most commonly used analysis method to analyse the 
running condition of machine and it may provide the clear identification of most of the faults in the machine. Belt 
conveyors are the equipment widely used in coal mines and other manufacturing industries, whose main components 
are a number of idlers. The faults of belt conveyors can directly affect the daily production. A fault diagnosis method 
combining Wavelet Packet Decomposition (WPD) and Supper Vector Machine (SVM) is proposed for monitoring belt 
conveyors with the focus on the detection of idler faults. The proposed fault diagnosis is firstly tested on test bed and 
then on online monitoring and finally fault diagnosis system is designed for belt conveyors. A multi sensor data 
collection and Principal Component Analysis (PCA) are proposed to develop a framework for impeller fault detection. 
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ABSTRACT 

No tail rotor helicopter abbreviated as notar helicopter that actually traces to helicopter’s anti-torque system 

which replaces the use of the normal tail rotor. As the notars are generally famous for good stability, less noise pollution 

and also for less accidental cases when compared with a tail rotor helicopter. Therefore, it finds a major importance in 

developing such helicopters. Thus, we have come up with an idea of changing rotor configuration without affecting the 

thrust and with some modifications in the blades to have better aerodynamic effect by reducing weight and also to have 

a better overall performance enhancement which is greater than the usual notar helicopter 

KEYWORDS: NOTAR, Aerodynamic Effect & Weight Reduction

INTRODUCTION 

Notar (no tail rotor) is the name of a helicopter system which avoids the use of a tail rotor.        

It was developed by McDonnell Douglas helicopter systems (through their Acquisition of Hughes helicopters).   

The system uses a Fan inside the tail boom to build a high volume of low-Pressure air, which exits through two slots 

and creates a Boundary layer flow of air along the tail boom utilizing the Coanda effect. The boundary layer 

changes the direction of airflow around the tail boom, creating thrust opposite the motion imparted to the fuselage 

by the torque effect of the main rotor. Directional yaw control is gained through a vented, rotating drum at the end 

of the Tail boom, called the direct jet thruster. Advocates of Notar believe the system offers quieter and safer 

operation 

Concept 

Although the concept took over three years to refine, the Notar system is simple in theory and works to 

provide some directional control using the Coanda effect. A Variable pitch fan is enclosed in the aft fuselage 

section immediately forward of the tail boom and driven by the Main rotor transmission. This fan forces low 

pressure air Through two slots on the right side of the tail boom, at 3’O clock and 5’O clock direction [notes 1] 

causing the downwash from the main rotor to Hug the tail boom, producing lift, and thus a measure of Directional 

control. This is augmented by a direct jet Thruster and vertical stabilizers. Benefits of the notar system include 

increased safety (the tail rotor being vulnerable), and greatly reduced External noise as tail rotors on helicopters 

produce a lot of noise. Notar-equipped helicopters are among the quietest certified helicopters 
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ABSTRACT 

Conventional reinforced concrete slab system is common practice in residential 

and commercial building construction. However few drawbacks in these slab systems 

observed with respect to material requirement which may lead to uneconomical 

construction.  In slab system, the concrete below neutral axis serves the purpose of 

providing depth and cover with reinforcement and reasonable thickness below neutral 

axis satisfies deflection requirements and carries very marginal load. So concrete 

quantity below neutral axis adds dead weight to structure. This paper describes an 

experimental investigation of a micro truss reinforced slab of dimensions 2.520 m X 

3.000 m center to center. The new system is conceived structurally as an assemblage 

of micro truss structure spaced at 0.84m center to center. In this system micro truss is 

acting as main reinforcement and 6mm diameter bars are used as supporting micro 

truss reinforcement. This micro truss reinforced slab is tested by applying uniformly 

distributed load on its surface with sand bags. Slab sustained a load of 9.17 kN / m
2
 

without collapse. Deflections at different locations in the slab are also found to be 

within permissible limits. The system is found to be lighter (40% in dead weight) 

stiffer and cheaper, (20% in cost) when compared with conventional slab system. 

Key words: Micro truss reinforcement, Flexure, Deflection. 
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ABSTRACT 

 

High rise steel buildings account for a very small percentage of the total number of structures that are 

built around the world. The majority of steel structures being built are low rise buildings, which are 

generally of one storey only. Industrial buildings, a subset of low rise buildings are normally used for 

steel plants, automobiles industries, utility and process industries, thermal power stations, warehouses, 

assembly plants, storage, garages, small scale industries, etc. These buildings require large column free 

areas. Hence interior columns, walls, and partitions are often eliminated or kept minimum. Most of 

these buildings may require adequate head room for the use of an over travelling crane. In present 

study Different configuration of trusses and Pre Engineered buildings (PEB) structures were analyzed 

and designed as per relevant Indian codes using Staad pro software. The quantity of structural steel 

required for each quantity was compared to establish the economy of each structure. 

  
Key words: High rise buildings, Pre Engineering Buildings (PEB), Roof Trusses. 
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INTRODUCTION  

Most building roofs can be framed with engineered light-gauge steel trusses which are manufactured 

from C shaped metal studs. Prefabricated steel trusses offer a high-strength, light-weight roof system 

that can be installed headed quickly. Roofs on more than 20% of all new commercial structures in the 

US are built with light gage steel roof systems are gaining ground in markets where additional strength 

is needed, or where greater free spans are required. A standard truss is a series of triangles- a stable 

geometric shape that is difficult to distort under load. Regardless of its overall size and shape, all the 

chords and webs of a truss form triangles. These triangles combine to distribute the load across each of 

the other members, resulting in a light structure that is stronger than the sum of the strength of its 

individual components. 

 

PRE ENGINEERED BUILDINGS (PEB) 

Technological improvement over the year has contributed immensely the enhancement of quality of 

life through various products and services. Once such revolution was the pre engineered buildings. 
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Abstract :
Engineers are challenged to develop cost e�ective ways to produce large quantities of water suitable for drinking, crop irrigation and commercial use for regions
of the world that su�er from water shortages. Water desalination is expensive, requiring large amounts of energy and specialized equipment to convert saltwater
into drinking water. The present study aims to develop a cheaper, cleaner, easy and more energy-e�cient way of desalinating seawater technique by using
natural �lters, it can help the common people as it a�ordable during their immediate requirements. The developed technique seemed to be very e�ective in
reducing the concentration of seawater ions. The desalination system is developed by selecting coconut-shell charcoal as the substrate material. As per the
results obtained from prototype of seawater and brackish water, there is 60% reduction in chloride and 75% reduction in sodium; this is mainly due to the usage
of activated carbon charcoal as the �lter media. It is also observed through experiments that there is 100% reduction in iron,53% reduction in sulphate, 20%
reduction in total dissolved solids and 12% reduction in hardness which clearly indicates that the selected �lter medias those are activated carbon charcoal, sand,
laterite would be used as the �lter medias for future experiments on desalination using natural �lters.This work is to present an overview of current and future
technologies applied to the desalination of brackish as well as seawater to produce freshwater for supplementing drinking water supplies to the common people
in smaller quantity. Removal e�ciency increases with the increase in contact time respectively, for both seawater and brackish water, which was considered to be
maximum puri�cation ~40%.
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Planning and Implementation of Rain Water
Harvesting System in MITE, Moodabidri,
Karnataka-Geological and Hydrogeological in Puts
Typical Analysis
Jayaprakash M C, Poorvi Shetty

Abstract

Water harvesting techniques had been evolved and developed centuries ago. Ground
water resources occur in dynamic state and hence subjected to periodic changes. The
development of ground water resource leads to changes in its regime and water quality,
therefore planning for further development of the resource. The ground water resource
development is urgent need by management planning and further validation using rain
water harvesting technology to fulfill the present scarcity of safe and hygienic drinking
water in both urban and rural areas. The average rainfall in and around  MITE, Dakshina
Kannada is 3789 mm. Average rainy days are 126.In spite of copious rainfall, during
summer season many parts of the district including MITE  face acute scarcity of water.
Detailed geological, hydrogeological, structural studies were carried out in and around
Mangalore Institute of Technology Engineering, Dakshina Kannada to locate suitable site
for rain water harvesting technique. Site specific case study revealed rainwater harvesting
using artificial recharge structure resulted for storage of sub surface water and caters
requirements of the MITE Campus.

Full Text:
PDF 
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ABSTRACT 

The conventional reinforced concrete has two basic inefficiencies. i.e. a typical 

125 mm thick slab weighs 2.94 kN/m
2
. This is to be designed for live load 1.96 kN/m

2
. 

This becomes a design load of 4.90 kN/m
2
 and self-weight is 60 % therefore structural 

efficiency of the RCC slab is only 40 %. The concrete in tension Zone hardly takes any 

stresses as the concrete is week in tension and becomes expensive as concrete is not 

resisting any tension load. Keeping in view the above two facts it is proposed to 

investigate alternate roofing system. This research investigation focused on casting 

cost effective slab system with combination of different types of Micro reinforcement 

in concrete. The slab is thinner compared to conventional RC slab. This innovative 

construction technique promises savings in cost, construction time, material and 

labour compared to any traditional roofing system currently in use, achieving better 

performance in strength, deflection and durability. 

Keywords: Micro truss reinforcement, Flexure, Deflection 

Cite this Article: Umesh S.S and Dr. A.V. Pradeepkumar, Investigation on Cost 

Effective Slab System Having Different Types of Micro Reinforcement, International 

Journal of Civil Engineering and Technology, 9(7), 2018, pp. 1000–1011. 
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1. INTRODUCTION 

Food, clothing and shelter are the basic needs for every human being. Every government 

worldwide trying to fulfill affordability comfort to the every citizen is the challenging goal. 

The word ‘affordability’ can be defined as the ratio of the housing rent to the income of the 

house hold. The ‘affordability’ can be  different for different income groups such as below 

poverty line [ BPL] group, economically weaker sections [ EWS], low income group[ LIG], 

and middle income group [MIG]. 
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Abstract  
 
Folded plate roofs are very useful form of roof structures for spanning large column free areas, which composed of a number of flat thin 
plates connected to each other. In this paper, linear static analysis is performed to study the behaviour of two types of single span prismatic 
folded plate roof. Different parameters considered for the study are height, bay width, thickness and varying boundary conditions. The results 
are obtained in the form of variation of displacement and percentage reduction in displacement for different thickness which are useful for 
selecting economic sections and predicting stiffness. 

 
Keywords:  Folded Plate roof, Linear static analysis, Prismatic, Displacements, Bay width, Finite element analysis, Stiffness.  

 

1. Introduction 

The Folded Plate roofs (FPR) sometimes called as Hipped Plates, 
which composed of a series of flat thin plates connected to each 
other. The folded plates can be of any shape such as V, Trapezoidal, 
Trough type etc. They are preferred in the place of normal slabs 
because of its low construction cost for long span, high load carrying 
capacity and rigidity. They find applications in Auditoriums, 

Gymnasia etc. Folded Plate Roof can be of concrete, steel and 
Timber. Concrete Folded Plate roofs are considered for the present 
investigation. Reduced number of columns can be of an economic 
advantage where the ground conditions require a expensive piled 
foundations [1]. 
 
Basically, there are two types of folded plate roof namely prismatic 
and non-prismatic folded plate roofs. Prismatic folded plate roofs are 
formed by connecting series of rectangular plates and lines of 

junction remain parallel. Non- prismatic folded plate roofs composed 
of series of non rectangular plates connected to each other whose 
plate width goes on changing with span. 
 
The structural action of folded Plate roof can be mainly classified in 
to two actions i.e. transverse slab action and longitudinal Plate 
action. The transverse slab action causes bending of slab normal to 
the plane and reactions produced at the joints are counteracted by 

plate loads as there are no external support at the joints. These plate 
loads causes longitudinal bending of slabs in their own plane which 
is called Longitudinal Plate action. 
The main objective of the present study is to investigate the 
behaviour of two types folded plate roof for various geometrical 
parameters. The assumptions made in the analysis of folded plate 

roofs are [2] :i) The structure is monolithic and joints are rigid. ii) 
Material is elastic, homogeneous and isotropic. iii) In all plates, 

plane sections remain plane even after bending. iv) The length of 
each plate is more than twice its width. 

1.1 Related Works:  

S Haldar and A.H Sheikh analysed bending of high precision 
composite plate bending element and presented its application to the 
analysis of isotropic composite folded plates to study the 
performance of an element in terms of deflection, in-plane forces and 

bending moments [3]. WojciechGilewski, Jan Pelczynski et al 
analysed various origami inspired folded plate roofs. They compared 
the values of maximum displacements and stresses for different types 
of FPR and proved that V type of FPR gives better results [4]. J.N 
Bandhyopadhyay and P.K Lad compared different conventional 
methods of folded plate roof analysis and proved that Simpson’s and 
Witney’s methods can be used for the preliminary analysis of FPR 
[5]. Saurabh Chauhan developed computer programs in MATLAB to 
analyse folded plate structures for varying cross sectional parameters 

in order to avoid Simpson’s and Witney’s methods which are lengthy 
and verified the results by developing finite element model in 
ABAQUS [6]. 

2. Methodology 

In the present study, analysis is done for the single span V and 

Trapezoidal type of folded plate roofs (Fig.1) whose variation of 
displacement and % reduction in displacement is studied. 
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Application of Soft Computing techniques in 
Breakwater-A Review 

Anusha Jain1, Subba Rao2 
 

Abstract— The environmental stress on the coastal zone is rapidly growing and there is a need to protect the coastal environment. The 
constant challenge to coastal engineers is the development of structures like seawalls, groins, offshore breakwaters, artificial nourishments 
etc. to provide protection against the destructive forces of the sea waves and to withstand the action of waves. Breakwaters are used to 
protect beaches, cultivation land and valuable habitats from erosion. They are widely used throughout the world for protection from the 
wave action and to provide shelter to harbor and port. Breakwaters   are also used for dual purposes like dissipating wave energy and 
providing loading facilities for cargo and passengers. Physical model studies can be simplified by effective machine learning techniques 
which are cost effective and less time consuming. Various design aspects of breakwater such as stability number, wave height, scour 
depth, design armour weight etc. can be predicted using soft computing techniques. The machine learning techniques like ANN, ANFIS, 
SVM, Fuzzy Logic, Model tree etc. are having a vast area of application in different fields of science. This paper reviews various works of 
soft computing done in the field of breakwater for prediction of various design aspects. 

Index Terms— Breakwater, shoreline protection, soft computing techniques.  

——————————      —————————— 

1 INTRODUCTION                                                                     
reakwaters facilities for cargo loading and unloading and 
protect the harbor from wave attack. The main function of 
breakwater is to dissipate the wave energy thereby main-

taining tranquility conditions inside the harbor. The various 
types of breakwaters have been developed over the years. 
There is a constant urge for innovation in breakwater systems, 
to reduce cost, time of construction, to improve efficiency and 
to satisfy some site specific conditions. The applicability of a 
specific type of breakwater mainly depends on the site condi-
tions and availability of materials. 

Structural shore protection methods or hard structures such as 
breakwaters, groins and jetties can reduce the energy of waves, 
but can also redirect it so that the erosion problem may simply 
move to another area. A steep beach or retaining wall allows 
waves to crash into the shore, thereby increasing erosion 
drastically; whereas, a gradual gentle slope of the shoreline can 
absorb the energy of waves to a large extent. The deep roots of 
mangroves which grow on estuarine regions and other beach 
vegetation like casuarinas help in binding the earth together. In 
marshes, swamps and creeks, the canopy of trees provides a rich 
cover which shields the soil surface from the impact of falling rain 
and thus reduces runoff. Hard methods of coastal protection 
including massive constructions was prevalent during 19th and 
20th centuries, but alternative approaches harnessed from nature 
or natural resources have gained acceptance in the recent past. 
From the past, many physical models were developed and 
experiments were carried out to design safe breakwaters which are 

time consuming and expensive in terms of cost.  

    To minimize the cost and time in conducting the experimental 
work, the soft computing tools like Artificial Neural Network 
(ANN), Support Vector Machine (SVM), Adaptive Neuro Fuzzy 
Inference System (ANFIS), etc., are being widely used to predict 
outcome of the experimental results. . In order to reduce the cost 
and time in conducting the experimental work, soft computing 
techniques such as Artificial Neural Network (ANN), Support 
Vector Machine (SVM), Adaptive Neuro Fuzzy Inference System 
(ANFIS) and hybrid of these models are being applied to solve a 
variety of coastal engineering problems. In practical soft 
computing techniques are widely used in different fields and 
accepted as an alternative way to tackle complex problems. Soft 
computing techniques have an ability to learn from examples and 
have a capacity to handle noisy and incomplete data. Once the 
model learns from the examples then predictions of the outcome 
can be done at higher speed. 

2 SOFT COMPUTING TECHNIQUES IN COASTAL 
ENGINEERING 
Soft computing is a collection of methodologies that provide 

effective results for real case scenario problems within minimum 
time available. Soft computing provides results for problems 
which are hard to answer analytically. Soft computing techniques 
finds application in the field of breakwater studies  for the 
prediction of damage level, scour depth, transmitted wave height 
prediction and so on. 
Many of the works on application of soft computing tech-
niques such as Artificial neural networks(ANNs),Fuzzy sys-
tems (FS) , Generic algorithm (GA) ,support vector machines 
(SVM) describes the alternative way to tackle the coastal engi-
neering problems.The ANN approach was used to estimate 
the wave parameters from cyclone generated wind fields 
(Subba Rao and Mandal S.2005).Estimation of Hs and periods 
was carried out using back propagation neural network with 
three updated algorithms, namely Rprop, Quick prop and 

B 
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Abstract 

Interaction curve is a graphical representation of the ultimate 

load (Pu) and ultimate moment (Mu) carrying capacities. At 

the Present days use of rectangular columns and circular 

columns are common in construction filed as is it simple for 

analysis. Interaction curve for rectangular and circular column 

is provided by SP16:1980 RC handbook. Provision of C-

shaped RC columns in the field of construction will increase 

the axial load carrying capacities of column and enhance the 

overall economy in construction, this paper work present the 

method to developing interaction curve for C-shaped equal 

legged RC column and Rectangular column, using ETABs 

software and analytical method by keeping constant area of 

steel and constant area of concrete in columns. Limit state 

method of design approach is adopted for analytical 

procedure. 

 

Keywords: C-shaped RC Column; ETABs software; Grade of 

steel; Grade of concrete; Load and Moment; Rectangular RC 

Column 

 

Introduction 

Columns are the structural elements that support the 

superstructure, the transfer upright loads from 

superstructure to foundation. Inclined columns are called 

as strut. Columns takes the loads at the end and strong in 

compression. Columns are classified into several criteria 

based on loading pattern, slenderness Ratio, Type of 

reinforcement and shapes. Classification of columns based 

on shapes is as follows Rectangular, Square, Circular, L-

section, T-section, Cross section columns. According to 

current Chinese code and technical specification, some 

frame structure with rectangular columns and specially 

shaped columns are designed on same cross section area, 

moments of inertia, stiffness of specially shaped frame 

structure, after analyzing the frame structure some advice 

are provided for the seismic design of the specially shaped 

column structures [1]. Different types of cross section 

effects to the interrelationship of axial load, moment and 

curvature was studied and result showed that there is a 

small negligible influence of shape of cross section on 

failure pattern envelope [2] studied the effect of 

confinement on load –Moment’s interaction     behavior of 

RC column. They have concluded that, the lateral 

reinforcement effects only in compression region, and it is 

also increase axial carrying capacity and moment of the 

section [3]. 

Interaction Curve 

Interaction curve is a graphical representation of axial load 

(Pu) and ultimate moment (Mu).Load is taken in X axis and 

moments is taken in Y axis. The interaction diagram consists 

of various points on the curve corresponding’s to load and 

moments. Each and every point on the curve is calculated 

based on stress strain relationship of the concrete. The main 

purpose of developing interaction curve is to check whether 

the concrete is safe or not and capacity of the column section. 

If the points lies within the section of the curve is said to be 

safe, if not, it is unsafe under corresponding load and 

moments. Typical interaction curve is shown in Fig1 

 

Fig.1: Typical interaction curve indicating different points and 

failure envelope 
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Abstract 
 
Interaction curve is a visual representation of bending moment (Mu) and axial force (Pu) and this curve explains the ultimate capacity of 

the compression member when it is subjected to axial load and moments. Interaction diagram for rectangular and circular columns are 

available in SP 16-1980 RC Handbook. Limit State Method of design approach is adopted for the analysis of the work. This work 

includes developing the interaction curve for C-shaped equal legged RC column with different grade of steel and concrete. Comparison 

of the interaction curve of the C-shaped equal legged RC column by using Analytical method with that of the ETABS is done, and their 

significance in civil fields. 

 
Keywords: Interaction diagrams, Load, Moment, Special C-shaped   reinforced concrete column, ETABS Software, Grade of steel, Grade of concrete. 

 

1. Introduction 

A column or pillar (A large post) in structural engineering is a 

structural system which mainly carries an axial compressive load 

is called as column; a structural element which is predominantly 

subjected to axial compression is called as compression members. 

When these compression members become vertical, it is called a 

column. Columns are structural elements that support the 

superstructure of the building, transfer vertical load from 

superstructure to foundation of buildings. In tall multistorey 

buildings and bridge pier, an arbitrary shaped RC column member 

are used; which is subjected to uniaxial moments. Along with 

axial compression are occasionally used [1]. Based on shapes 

Columns are classified as follows, a) Square Column, b) 

Rectangular Column, c) L-shaped Column, d) Circular Column, e) 

C-shaped Column, f) T-shape column, g) cross (+) section 

Column. Based on loadings Columns are classified as follows, a) 

Centrally loaded Column, b) Uni-axially eccentrically loaded 

Column, c) Bi-axially eccentrically loaded Column are shown in 

Fig1. The column is either short or tall according to its effective 

slenderness ratio (Klu/r). A column is treated to be short when the 

ratio of Klu (effective length) to its least lateral dimension doesn’t 

exceed 12. If the ratios of the effective length to its least lateral 

dimensions exceed 12 the column is considered to be a long 

column. Where: K= effective length term, r= radius of gyration, 

lu= unsupported length of a member. 

 

 
Fig.1: Classification of column based on shape and loading conditions 

2. Interaction Diagram  

The interaction curve is a graph, as shown in Fig.2. The X-axis of 

the graph is represented by moments and Y-axis of the graph is 

represented by load. The interaction curve consists of different 

points of locations with respects to load and moment; stress-strain 

parabolic block is used for calculation of each point on the graph. 

Interaction curves helps to analyzing the column during design 

aid, the point lies inside the curve that indicate the section is safe 

and if it is lies outside of the curve that indicates section is unsafe. 

The curve consists of various points and significance of points are 

listed below; Point1indicate that at zero eccentricity, moments is 

zero and pure axial load. Point2 indicate that at zero eccentricity, 
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Abstract— Arches are one of the efficient forms of structural systems. They are widely used in buildings and bridges since 
ancient times. The behavior of arches depends on the geometric characteristics (i.e. rise, span, thickness and width), materials 
used for the construction, types of loading and support conditions provided. Arches are constructed normally in masonry. 
Conventionally masonry arches are constructed using Bricks or Stones in cement mortar. Plain cement arches can also be 
preferred in constructions. This paper presents the effective use of Arches in construction for various purposes which leads to the 
increase in strength of structures and reduction in the overall cost of construction.  
 
Index Terms—Arch, Crown, style, springing line 

——————————      —————————— 
I.INTRODUCTION 

Arches are known since ancient times and have been used 
extensively for the construction of bridges. There are several 
thousand masonry arch road bridges throughout the world, 
ranging from small span to long multi-span structures. These 
bridges have given excellent service in terms of strength and 
durability. In case of buildings arches have also been used to 
withstand the structural loads above the openings in place of 
conventional lintels. Now a day’s, brick masonry arched 
panels have been used as roofing elements for low cost 
buildings to avoid the usage of costly materials like steel and 
concrete. The use of aches in foundations is very rare even 
though same has been used extensively for bridges, lintels and 
roofs. Sarangapani (2002) of Mysore, Nagireddy (2003) of 
Hyderabad and Pradeep Kumar (2003) of Shimogahave 
successfully used stone masonry arches in foundations for 
walls as a replacement to the conventional spread footings. 
There is around 40 to 50 percent reduction in cost of 
foundation if arches are used instead of spread footings. 
Conventionally spread footings are widely used for wall 
foundations. This type of constructing foundation in India 
goes back to great antiquity. The modern spread footing 
consists of stone masonry in 1:6 cement mortars of 5 to 6 
courses. Minimum width of the footing at the bottom being 
1m. 
Arch can also be defined as a beam, which is curved in the 
lateral direction. Arches are pre-dominantly subjected to 
compressive stresses. A typical arch with its components are 
shown in Plate 1. Arches are more economical than the 
ordinary beams particularly for large spans because the 
bending moments and shears acting over the cross section of 
the arches are considerably smaller to that of beams of same 

span and carrying the same load.  The choice of type of arch 
depends upon the span, the available rise and the architectural 
effect desired. The semicircular arch gives minimum reaction 
on the abutments and is used where light abutments are 
available. The parabolic arch is suitable for uniform loads and 
elliptical arch is more suited for loads which increase towards 
the springing as in case of filled spandrel arch. Information 
available on the behavior of arches is scanty. Arch foundations 
can be successfully implemented in soils where there are no 
differential settlementsSome Common Mistakes 

 
 

 
Plate 1. Components of Arch 

 
II.REVIEW OF LITERATURE 

 
The modern study on arches starts from a series of well-
known papers by Heyman . In this paper he presented a 
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Abstract--- Face recognition method is used to identify a person from an image or video source. It is carried out by 
obtaining facial features from an image of the subject’s face. Traditional face recognition methods reduce the 
recognition accuracy and performance of the system, when the input videos have internal noise. Moreover, the 
recognition accuracy for existing methods is not high. In order to avoid the drawback and to improve the 
performance of existing face recognition method, a new PSO based SVM video face recognition method is proposed 
in this paper. Initially preprocessing is carried out on the video database by Adaptive Median Filtering (AMF) and 
then feature extraction is carried out on these preprocessed video face images by Active Appearance Modeling 
(AAM) method. The extracted AAM based features from the feature extraction are stored in the feature database.  
These stored features are given to the SVM training and testing process. During the training process, the SVM 
parameters are simultaneously optimized by the PSO technique. The optimized parameters in SVM by PSO 
efficiently perform the video face recognition process. The proposed video face recognition system performance is 
analyzed by processing number of videos and also the proposed video face recognition system is compared with the 
existing AAM based face recognition technique.  

Keywords--- Face Recognition, PSO, SVM, Nonlinear Filtering, AAM 

I. Introduction 
Face recognition can be termed as a technique of differentiating faces or confirming one or more individuals in a 

particular still or video image using a stored database [1] [2] [3]. It finds numerous applications in surveillance, 
human-computer interactions, authentication and security [4]. It is broadly classified into two types namely 
geometric feature-based and appearance-based [6]. The facial parts are considered as geometrical parameters and are 
utilized by geometric feature-based methods, for instance, elastic bunch graph matching [7] and active appearance 
model [8], while in appearance- based methods intensity or intensity-derived parameters are utilized [1] [17]. In a 
given video fragment, the process that is performed is associated with the image and is repeated for every frame. For 
this reason, we refer some face recognition approaches for a given image also when discussing about the recognition 
technique in video. The primary two stages of a face recognition technique is face detection and face identification 
[4].  

Initially in the face detection stage, face images in a given input image are located. Then to recognize the 
registered individuals of the system, faces located in the input image are then used by the face identification stage. 
This shows the sensible significance of having both face detection algorithms and face identification algorithms 
[13]. In face recognition, the foremost concerned characteristics with variations in illumination, pose, identity [5], 
facial expression, hair style, aging, make-up, scale etc,. The variation is challenging under severe illumination 
condition even for humans accurate recognition of faces because the same person appears extremely different [12]. 
As a solution, to overcome the problem and to manage pose variations in face recognition view-based method is 
principally used. In this method, the images are captured from diverse view angles to recognize the face images of 
the persons [15] [16]. Using the images of the same view an eigen space model is constructed for each view. By 
using the view-specific eigen model, a person in a different pose can be recognized effectively [14]. 

Only few years before the true video based face recognition methods that consistently use both spatial and 
temporal information began in which recognition of faces from video sequence still requires more recognition which 
is a direct extension of still-image-based recognition [9]. A typical video-based face recognition system determines 
the face regions automatically by extracting features from the video and distinguishing facial identities, which is 
often a difficult task [10]. In contrast to this, utilizing motion as a cue identification of the segmentation of a moving 
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Abstract 

A simple robust control technique based on centralized Proportional Integral is 

proposed for a multivariable process. The study is undertaken to improve the 

performance of the multivariable system in presence of plant model mismatch. The 

method considers Steady State Gain Matrix and process parameters like time delay 

and time constant for the controller design. The robustness of the proposed technique 

is analysed with perturbation in all the three parameters namely process gain, time 

constant, and time delay. The servo and load disturbance rejection response is 

obtained. Also, the multiplicative uncertainty is checked with spectral radius criterion. 

The Integral Absolute Error values of main effect, interaction effect, and uncertainty 

in process parameters are also compared with the centralized controller designed 

based on Steady State Gain Matrix. The tuning parameters for the original plant and 

perturbed plant is kept constant throughout the analysis. Finally, the proposed control 

algorithm is validated using pilot plant binary distillation column. 

Keywords: Centralized control, PI control, Process parameters, Multiplicative 

                    uncertainty, Spectral radius. 

 

 

1.  Introduction 

The most important role of the control engineer in a process control is the tuning of 

controller. Almost all process industries have many manipulated and controlled 

variables. The major challenges in the Multiple Input Multiple Output (MIMO) 

system is because of the interaction effect among the loops, non- stationary 

behaviour, time delay and the disturbance added under operating condition. The 

interaction is mainly due to changes in one input effect with respect to several outputs. 
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Fig. 13. Real-time implementation of proposed control algorithm on a pilot plant 

binary distillation column with the setpoint of T1=72 deg. C. and T5=61 deg. C. 

 

5.  Conclusions 

The proposed centralized robust PI controller, based on steady state gain matrix along 

with time constant and time delay of the process transfer function. The effectiveness 

of the presented technique is evaluated with the IAE values for both regulatory and 

servo response. Better interaction response and main response is achieved with the 

proposed controller. The controller is illustrated with two simulated examples. For 

the same tuning parameters, δ1 and δ2 robustness is evaluated. The robustness stability 

studied with +30% perturbations in all the process parameters. The performance is 

significantly improved with plant model mismatch. The multiplicative uncertainty in 

process plant transfer function is also satisfying the spectral radius criterion. Further, 

the proposed control algorithm is validated using pilot plant distillation column. A 

possible direction for future work is to design and validation of control algorithm 

such as centralized, decentralized, dynamic matrix control, etc. in real-time. This 

topic is currently under investigation by the authors. 

 

Acknowledgement 

Vinayambika S Bhat would like to acknowledge the Mangalore Institute of 

Technology and Engineering (MITE) for sponsoring her PhD program. 

 

References 

1. Padhan, D.G.; and Majhi, S. (2013). A new control scheme for PID load 

frequency controller of single-area and multi-area power systems. ISA 

Transactions, 52(2), 242-251. 

2. Visioli, A. (2012). Research trends for PID controllers. Acta Polytechnica, 

52(5), 144-150. 

Page 227 



DECENTRALIZED PI CONTROLLER WITH DECOUPLER FOR THE
DISTILLATION COLUMN

Santhosh Kumar. P. L
Department of Electrical and Electronics Engineering

Amrita School of Engineering, Coimbatore
Amrita Vishwa Vidyapeetham, India
Email: santhoshphd95@gmail.com

I. Thirunavukkarasu
Department of Instrumentation and Control Engineering

Manipal Institute of Technology, Manipal, Karnataka
* Corresponding author: it.arasu@manipal.edu

S. Selva Kumar
Department of Electrical and Electronics Engineering

Amrita School of Engineering, Coimbatore
Amrita Vishwa Vidyapeetham, India
Email: s_selvakumar@cb.amrita.edu

Vinayambika S. Bhat
Department of Instrumentation and Control Engineering

Manipal Institute of Technology, Manipal, Karnataka
Email: vinayambika09@gmail.com

Abstract— The  article  present  a  design  of  decentralized
Proportional Integral (PI) controller with decoupler for the Pilot
Plant Binary Distillation Column. Decoupler is used to minimize
the interaction combining it with decentralized control algorithm.
The  PI  controller  is  designed  using  Non-Dimensional  Tuning
(NDT) method and Simplified Internal  Model  Control  (SIMC)
technique.  The simulation of NDT and SMIC control has been
adopted to study the main effect and the interaction effect of the
Pilot Plant Binary Distillation Column. The controller is designed
and implemented on a Pilot Plant Binary Distillation Column.

Keywords— Decentralized  PI  controller,  Decoupler,  Non
dimension  Tuning,  Simplified  Internal  Model  Control,  TITO
process, Interaction process, Real time application.

I.  INTRODUCTION 

The  PI/PID controllers  are  most  commonly  used  in  control
technique  for  two  input  two  output  (TITO)  process  [1-2].
Control of TITO process is complex when compare to SISO
process because of interaction in the loops. But advantage of
TITO  process  is  less  interaction,  good  stability,  reliability,
hardware  simplicity,  easy  operation,  good performance over
its counterparts [3-6]. Centralized control system is having the
limitation that, if one sub loop fails there is a risk system to
perform poor. Decoupler ensure that for an multi input multi
output system the above mentioned problem never occurs and
has minimum interaction while pairing [7-8]. Decentralized PI
controller has two major issues namely pairing problem and
tuning  problem  [3].  The  reduced  loop  interaction  can  be
achieved  by  proper  paring  of  manipulated  variables  and
controlled variables [9-10]. The other method which are used
for controlling TITO systems are detuning method, sequential
loop  closing  method,  relay  auto  tuning  method  and
independent  loop  method  [11-13].  The  article  presents  a
decentralized PI control technique for effective control of the
identified  distillation  column  transfer  function  matrix  [4].
Decoupled  PI  controller  technique  is  tuned  by  using  Non
Dimensional  Tuning  (NDT)  control  technique  [14]  and
Simplified Internal Model Control (SIMC) technique [15-16].

The  article  is  organized  as  follows:  section  II  describe
decoupler  designed  method,  section  III  dedicated  to  the

controller  design.  Simulation  and  experimental  result  are
presented and discussed in section IV, followed by conclusion
is drawn in section V. 

A. MOTIVATION
Decoupler ensure that MIMO system has minimum interaction
while  pairing.  Decentralized  PI  ontroller  provides  good
performance and stability margin.

II. DECOUPLER DESIGN

To minimize  the  loop interaction  between  the  decentralized
controller by using decoupler method. An additional controller
is  introduced  along  with  PI  decentralized  controllers  to
compensate  for  any  interaction  [4].  In  a  TITO  system  the
reboiler  power  rate  and  reflux  flow  rate  are  the  two
manipulated variables, and tray-1 and tray-5 are the controller
variables  [17].  The  given  process  G(s)  is  decoupled  using
decoupler.

Consider a TITO process is as given:

       (1)

Let the interaction effect is eliminated by putting off-diagonal
elements of G(s) have no RHP poles and diagonal elements of
G(s) have no RHP zeros. The decoupler matrix is:

           (2)

Where
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VIII.NOMENCLATURES AND ABBREVIATIONS

T : Time constant in hours

: Time delay in hours

: Process gain

 : Delay time

 : Diagonal elements of Q(s)

 : Crossover frequency

 : Proportional gain

: Integral gain

PI : proportional-Intergal
TITO : Two Input Two Output
MIMO : Multi Input Multi Output

 : Temperature of Tray-1, near the bottom of the column in

Degree Celsius

 :  Temperature  of  Tray-5,  near  the  top of  the  column in

Degree Celsius
SIMC : Simplified Internal Model Control
NDT : Non Dimensional Tuning

 : Time delay

 : Closed loop time constant

FOPDT : First Order Plus Dead Time
SP : Setpoint
PID : Proportional-Intergal-Derivative
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Abstract— The article presents the decentralized Proportional 

Integral (PI) controller which is designed and implemented with 

decoupler for a Batch Distillation Process. Decoupler is used to 

minimize the interaction combining it with decentralized control 

algorithm. In order to minimize the loop interaction between the 

loops, an ideal decoupling technique is implemented on a First 

Order Plus Dead Time (FOPDT) model. The PI controller is 

designed using Pole Placement technique. The simulation of Pole 

Placement technique has been adopted to study the main effect 

and the interaction effect of the Batch Distillation Column. The 

controller is designed and implemented on a Batch Distillation 
Column. 

Keywords— Decentralized PI controller, Decoupler, First Order 

Plus Dead Time, Pole Placement, TITO process, Interaction 
process, Real-time application. 

I.  INTRODUCTION  

The Two Input Two Output (TITO) process system are 

commonly controlled using PI/PID controllers [1-2]. Control 

of TITO process is complex when compare to Single Input 

Single Output (SISO) process because of interactions among 
the loops. The decentralized control techniques results in less 

interaction, good stability, reliability, hardware simplicity, 

easy operation, good performance over its counterparts [3-6]. 

Centralized control system is having the limitation that, if one 

sub loop fails there is a risk system to perform poor or results 

with unstable response. Decoupler ensure that for an Multi 

Input Multi Output (MIMO) system, the above mentioned 

problem never occurs and has minimum interaction while 

pairing [7-8]. Decentralized PI controller has two major issues 

namely pairing problem and tuning problem [3]. The reduced 

loop interaction can be achieved by proper paring of 

manipulated variables and controlled variables [9-10]. The 
other methods which are used for controlling TITO systems 

are detuning, sequential loopshaping, relay auto tuning and 

independent loop method [11-13]. The article presents a 

decentralized PI control technique for effective control of the 

identified distillation column transfer function matrix [4].Pole 

Placement technique is used for tuning decoupled PI controller 

[14-16]. 

The article is extended in following sections: section II 

describes steps involved in the decoupler design procedures, 
section III dedicated to the controller design. Simulation and 

experimental result are presented and discussed in section IV, 

followed by conclusion is drawn in section V.  

 

A. MOTIVATION 

Decoupler ensure that MIMO system has minimum interaction 

while pairing of Input /Output (I/O). Decentralized PI 

controller provides good performance and stability margin. 

II. DECOUPLER  

To maximize the independent operation between two loops, 

the decentralized controller is designed using decoupler 
method. An additional controller is introduced along with PI 

decentralized controllers to compensate for any interaction [4]. 

In a TITO system the reboiler power rate and reflux flow rate 

are the two manipulated variables, and tray-1 and tray-5 are 

the controller variables [14]. The distillation process G(s) is 

with decoupler is shown in Figure1. 

 

 
Fig 1. Block Diagram of TITO Process with Decoupler 

 
Consider the system shown in Fig.1 and explained by 

Equation 1 
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Fig. 6. Experimental validation of Pole Placement PI 

controller for a Batch Distillation Column 

 

Fig. 6 shows the real-time implementation of the PI controller 

designed based on Pole Placement. Tray-5 is given 67 Deg. 
Cel as setpoint to track. The  Tray-1 is given a setpoint change 

to track which starts from 75 Deg. Cel. Both the manipulated 

variables are also shown in the figure with respective captions. 

 

Table III. Performance Analysis of Different Controllers 

 

CONTROLLERS IAE ISE ITAE ISTE 

NDT [23] 8.3 7.986 18.184 11.849 

SIMC [23] 9.089 8.185 23.48 13.426 

POLE 

PLACEMENT 

45.22 24.527 1516.6 297.97 

V. CONCLUSION 

In this article the suitable decoupler and a decentralized PI 

controller is designed for a distillation process. The designed 

controller is validated in simulation and real-time. The 

frequency response specifications for two controllers along 

with controller parameters such as Kc and Ti are given in 

Table II. Fig. 2, Fig. 3 and Fig. 4 shows the closed loop servo 

response with different set points for a Distillation Column 

model. 

 
The result analysis shows that 1-1 and 2-2 pairing of the 

manipulated and controlled variables. The performance 

indices of 3 different controllers namely, NDT, SIMC and 

Pole Placement algorithm are compared. The NDT algorithm 

results in better closed loop response with lesser overshoot and 

settling time. The closed loop servo response of NDT is better 

than all other controllers, which has been proved along with 

the performance index calculation tabulated in table IV. 
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VII. NOMENCLATURES AND ABBREVIATIONS 

T  : Time constant in hours 

  : Time delay in hours 

K P
: Process gain 

 d
 : Delay times 

Q
n

 : Diagonal elements of Q(s) 

c  : Crossover frequency 

K C
 : Proportional gain 

T i
 : Integral gain 

PI  : Proportional-Integral 

TITO : Two Input Two Output 

MIMO  : Multi Input Multi Output 

T 1
 : Temperature of Tray-1, near the bottom of the column in 

Degree Celsius 

T 5
 : Temperature of Tray-5, near the top of the column in 

Degree Celsius 

 ii
 : Time delay 

 ci
 : Closed loop time constant 

FOPDT  : First Order Plus Dead Time 

SP  : Setpoint 

PID  : Proportional-Integral- Derivative 

  : Damping Ratio 

p  : Real poles 

q  : Imaginary poles 
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ABSTRACT 

The article presents the algorithm for identifying the stabilizing region of Proportional Integral 

Derivative (PID) controller, based on polytopic polynomial approach for a pilot plant binary distillation 

column. The distillation column is a Multiple Input Multiple Output (MIMO) process with all inputs and 

outputs are coupled to each other. This demands the development of robust control system to have the 

optimal utilization of available resources. Thus, decoupler is used to make MIMO system to multiple 

Single Input Single Output (SISO) system. The decoupler designed in the present research is used to 

reduce the interaction effect in the process. The decentralized PID controller is designed, in the current 
research, using D-decomposition method. Further, all the simulations are performed using MATLAB/ 

Simulink, and MAPLE software. Finally, the identified PID controller is validated through real-time 

experimentation.  

Keywords: Distillation column, Decoupler, PID controller, Stabilizing region  

1. INTRODUCTION  

Distillation columns are most widely used in the chemical and petrochemical 
industries to separate chemical components into pure product streams. This separation 
is based on differences in the boiling point of various chemical components [1]. 
Distillation column contains a vertical column where the trays are used for component 
separations. A reboiler is used to provide heat for the necessary vaporization from the 
bottom of the distillation column. The condenser is used to cool, and condense the 
vapour from the top of the distillation column. Reflux drum is used to hold the 
condensed vapour so that liquid can be recycled back from the top of the column [2, 3]. 
The main objective of the present research is to form the control algorithm for a 

distillation column, modelled as TITO (Two Input Two Output) process for closed loop, 
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6. CONCLUSION 

The distillation column control is presented by simplified decoupler approach and 
diagonal decentralized PID controller tuning, based on D-decomposition method. The 
stabilizing region of PID controller is identified using polytypic polynomial approach 
for distillation column model. Based on the better closed loop stable response, one set of 
PID values have been identified. The closed loop servo response is recorded in 
simulation. The MATLAB/Simulink platform is interfaced to real-time system using 
VDPID-03 data acquisition system. Further, the control algorithm is implemented in 
pilot plant distillation column and thus validated in real-time. 
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ABSTRACT: 

The article illustrates the implementation of CDM based two mode controller for an interacting 2*2 distillation process.  The 

decouplers are designed for the system to minimize the interaction between the loops, and first order plus dead time model is 

achieved for each decoupled subsystem. By using the graphical relationship between the controller and performance criteria the 

tuning parameters of two mode controller is obtained.This control strategy is demonstrated both in simulation and real-time 

environment using MATLAB/Simulink software.  Also the closed loop performance indices are tabulated. 

 

KEYWORDS: MIMO Process, Gain Margin, Phase Margin, Coefficient Diagram Method, Decouplers 

1. INTRODUCTION 
 
 All chemical processes in process industries usually have two or more controlled outputs requiring two or more 

manipulated variables such process generally called as MIMO (Multi Input Multi Output) process.  Despite the considerable 

work that has been done on advanced multivariable controller for MIMO systems, multiloop PI controllersare favored in most 

commercial process control applications.The controller is designed and implemented on each loop by considering the loop 

interactions and internal coupling with time delay.  Multiloop controllers have been widely used because of their better 

performance and robustness.  In the current research, a simple decoupler plus decentralized PI controller is proposed for an 

interacting 2*2 distillation process based on the desired gain and phase margin.The article is organized as follows: Section 2 

presents Decoupler design; Section 3 gives a brief summary on Coefficient Diagram Method (CDM), Section 4 gives the 

expressions for PI Controller design.  Section 5 describes the experimental setup. The simulation and implementation results of 

CDM based two mode controller is shown in Section 6, which is then followed by conclusions. 

 

2. DECOUPLER DESIGN  

 Decoupler design is one of the widely accepted techniques to diminish the interactions between the control loops. The 

essence of decoupler is to compensate the effect of interaction between the loops.  The design of decoupling controller matrix 

is very important.  The decoupling controller can be obtained by the method proposed by Wang et al [6].  In order to design a 

simple decoupling controller [7]the loop transfer function is a first order plus dead time model then the diagonal elements are 
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Table 1. Performance Index for the Servo Response by CDM Method 
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9. FUTURE WORK 

The above presented algorithm can be extended to the non-square systems.  Presented we are in the process of getting the 

pressure models of Tray 1 and Tray 5.  The pressure transmitters were installed in the pilot plant distillation column.  The 

pneumatic control valve fixing on the distillate tank is also in progress. 
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Abstract-This article addresses a Linear Matrix Inequality based decentralized PI controller for a Distillation 
system. In the following, design the design of the PI Controller is transformed into a problem design of  State 
Feedback Controller and this problem is solved and additionally by using the Convex Optimization approach. The 
interacting behavior of the delegation substructure of the process variables of a multivariable process, in which the 
change in one independent variable or manipulated variable of the process has an impact on the other constant 
variables or controlled variables of the following process makes the selection of a proper controller more complex. 
The algorithm is simulated and is further validated in a real-time environment for the identified Pilot Plant 
Distillation column model.  

Keywords: Decentralized PI Controller, Two Input Two Output process (TITO Process),Multiple input Multiple 
Output (MIMO), Linear Matrix Inequality, Distillation column model 

1. Introduction 

One of the most commonly used separation technique in process control industry is the use of distillation 
column. To reduce the energy consumption involved in a distillation column it is necessary to have a effective 
control algorithm [1]. The Distillation column model aims to retain the liquid level at the desired level and at a 
desired temperature rating. The distillation column model has an dynamic characteristic in which interaction 
characteristic is similar to that of an MIMO system. The non-linearity behavior and the undershoot response 
normally makes the design of controller extremely difficult. Normally in a process control industry a lot of PI 
controllers are used extensively and the use of these controllers use several tuning parameters to obtain the required 
tuning parameters. But certain tuning techniques like Zeigler-Nicholas tuning method [2] fail when uncertainties 
occur in the system.  

In the present control field application scenario, the Linear Quadratic Regulator controller has happened to the 
most favored in the present times. The LQR controller uses an approach that is a state space based optimal controller 
approach and it works on the dynamics of the system with least amount of cost [10]. 

A. Motivation 
 

The LQR based controller gives the best possible control action for obtaining an optimal control action. 
Decentralized PI controller provides good performance and stability margin. 

2. Design of Controller 

Initially design of the PI controller is transformed into a design of state feedback controller and further this 
transformed design problem is solved employing convex constraint optimization method. A convex constraint 
optimization method is where a problem containing  constraints in the given problem are considered to be convex 
functions.  Linear functions in the given problem are made convex so linear programming problems in the given system 
are converted into convex programming problems. The convex optimization problem can be solved using interior point 
LMI Solver [1-5].Any optimization problem deals with the basic idea of reducing the cost associated with the 
generation of the control input [10] and obtain the desired profit margin. The following optimization method of 
Linear Quadratic Regulator (LQR) uses a state feedback technique to scrutinize the system. Here as the design of the 
controller is well thought-out as to be a state feedback controller, the feedback controller for the following propose 
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4. Conclusion 

In the following article, the LMI approach based Decentralized PI controller for the pilot plant Binary 
distillation model is designed and further checked with the simulation initially and with the obtained values of the PI 
controller they are then applied on the Pilot Plant Binary Distillation Column.  

A decentralized PI controller using LMI approach is designed for the state space function model of Distillation 
Column.  
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6. Nomenclatures And Abbreviations 

T: Time constant in hours 

k P
: Proportional gain 

k I
: Integral gain 

k : State feedback gain 

k1
: PI Controller gain 

TITO: Two Input Two Output 

MIMO: Multi Input Multi Output 

T I
: Temperature of Tray-1, near the bottom of the column in Degree Celsius 

T 5
: Temperature of Tray-5, near the top of the column in Degree Celsius 

LTI: Linear Time Invariant 

LMI: Linear Matrix Inequality 

LQR: Linear Quadratic regulator  

PI: proportional-Integral 

PID: Proportional-Integral-Derivative 
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Abstract. This article presents a Model Predictive Control (MPC) algorithm based on integral action. Level control in 
process industry is challenging because of nonlinearity presents in the shape of the tank, actuators etc. The conical 
tank system is taken as benchmark process in the present study. It is Single Input Single Output (SISO) nonlinear 
system whose cross-sectional area varies along the tank height. The control algorithm is simulated using MATLAB 
m-file environment. The effectiveness of the predictive algorithm is also presented by experimentally validating it on 
a conical tank system at different heights.  The interfacing of m-file with the experimental setup is the challenging 
task faced during the initial stage of experimental validation.  

1 Introduction  
A basic problem in process industries is control of liquid 
level and flow in process tank. Conical tanks are 
extensively used in industries like petrochemical, food, 
wastewater treatment and hydrometallurgical industries 
[1]. Also, control of conical tank is a challenging problem 
because of its nonlinearity and constantly changing area 
of cross-section [2, 3]. Advanced and innovative 
algorithms are required for process control applications. 
Literature discusses that predictive control algorithms are 
effectively used in process industries [4, 5]. There are 
several methods within MPC algorithms that differ from 
each other based on the process model used [6]. However, 
these algorithms have some problems with offset i.e. the 
process output is not equal to the specified reference at 
steady state [7]. This offset problem can be solved by 
introducing the integral action [8]. The MPC with 
integral action algorithm is designed and implemented for 
conical tank system. The state space model of the conical 
tank system is considered for the study. The predictive 
algorithm is simulated in MATLAB environment. Also, 
the effectiveness of MPC with integral action has been 
validated by implementing it in real-time. 

The article is outlined as follows. A brief introduction 
to predictive control algorithm is given section II. Section 
III presents details of the experimental setup. The 
methodology involved in developing the MPC integral 
action algorithm is discussed in section IV. Both the 
simulation and real-time results are presented and 
discussed in section V followed by conclusion in section 
VI. Also, in the following section, scope for future work 
in the reported research area is noted. 

2 Fundamentals of predictive control 
algorithm  
The basic structure of predictive control algorithm is 
shown in Figure 1. The main motive of predictive control 
algorithm is to find the input signal that best satisfies to a 
given performance criterion (cost function), it predicts 
how the system will behave if the signal is applied. It 
solves a control problem for an optimal control action to 
track the given input [5]. Models are used to predict the 
behaviour of dependent variables or outputs of the 
modelled dynamical system with respect to changes in 
the process independent variables or inputs. The main 
distinguishing factor of these predictive algorithms is 
their ability to deal with explicit constraints on system 
variables that are neglected in majority of the other 
control algorithms [7]. 

 
Figure 1. Basic structure of predictive control algorithm [5] 

3 Experimental setup 

1
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Future work 
The MPC with integral action is extended to MIMO 
system. The control algorithm simulated and validated on 
a pilot plant binary distillation column. It was reported by 
the authors in the research article submitted to 
CHEMCON-2017, HIT, Haldia (Accepted for oral 
presentation) with experimental results of pilot plant 
binary distillation column. Few issues have been 
observed as drawbacks to retune the controller.  
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Abstract: The article presents a design and 

implementation of decentralized Proportional Integral 

(PI) controller with decoupler based on Smith Predictor 

for a Batch Distillation Column. Decoupler is used to 

minimize the interaction combining it with 

decentralized control algorithm. To minimize the loop 

interaction between the loops, an ideal decoupling 

technique is implemented on a First Order Plus Dead 

Time (FOPDT) model. The PI controller is designed 

using Smith Predictor method. The simulation of Smith 

Predictor technique has been adopted to study the main 
effect and the interaction effect of the Batch Distillation 

Column. The controller is designed and implemented 

on a Batch Distillation Column. 

 

Keywords: Decentralized PI controller, Decoupler, 

First Order Plus Dead Time, Smith Predictor, TITO 

process, Interaction process, Real-time application. 

 

1. Introduction  

 
Two Input Two Output (TITO) systems are commonly 

controller using PI/PID controller [1-2]. TITO process 

control is challenging in comparison with Single Input 

Single Output (SISO) process due to interactions 
among the loops. To accomplish minimum interaction, 

robust stability, high reliability, hardware simplicity, 

easy operation, superior performance over its 

counterparts decentralized control techniques should be 

utilized [3-6]. The centralized control system might 

yield poor performance or unstable response if any one 

sub loop fails. Whereas, for Multi Input Multi Output 

(MIMO) system decoupler avoids above problem and 

ensures minimum interaction while pairing [7-8]. 

Having said that, decentralized PI controller commonly 

confronted with pairing and tuning problems [3]. The 

reduced loop interaction can be achieved by proper 

pairing of manipulated variables and controlled 
variables [9-10]. The other methods used for 

controlling TITO systems are detuning, sequential 

loopshaping, relay auto tuning and independent loop 

method [11-13]. The article presents a decentralized PI 

control technique for effective control of the identified 

distillation column transfer function matrix [4]. 

Decoupled PI controller technique is tuned by using 

Smith Predictor control technique [20]. 

The article is extended as follows: section II describes 

steps involved in the design of decoupler, section III 

dedicated to the controller design. Simulation and 

experimental result are presented and discussed in 
section IV, followed by conclusion in section V. 

 

2. Design of Decoupler 

 

To reduce the loop interaction between the 

decentralized controller is designed using decoupler 

method. An additional controller is introduced along 
with PI decentralized controllers to compensate for any 

interaction [4]. In a TITO system the reboiler power 

rate and reflux flow rate are the two manipulated 

variables, and tray-1 and tray-5 are the controller 

variables [4]. The given process G(s) is decoupled 

using decoupler. 

 

 
 

Figure 1. Block Diagram of TITO Process with 

Decoupler 

International Journal of Pure and Applied Mathematics
Volume 118 No. 22 2018, 1109-1115
ISSN: 1314-3395 (on-line version)
url: http://acadpubl.eu/hub
Special Issue ijpam.eu

1109

Page 240 



Smith Predictor algorithm results in better closed loop 

response with lesser overshoot and settling time. The 

closed loop servo response of Smith Predictor is better 

than all other controllers, which has been proved along 

with the performance index calculation tabulated in 

table IV. 
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7. Nomenclatures and Abbreviations 
 

T : Time constant in hours 

τ  : Time delay in hours 

KP
: Process gain 

τ d

 : Delay times 

q
n

: Diagonal elements of Q(s) 

ωc  : Crossover frequency 

KC
 : Proportional gain 

Ti
 : Integral gain 

PI : Proportional-Integral 

TITO : Two Input Two Output 

MIMO : Multi Input Multi Output 

T 1

 : Temperature of Tray-1, near the bottom of the 

column in Degree Celsius 

T 5

: Temperature of Tray-5, near the top of the column 

in Degree Celsius 

τ cii
 : Closed loop time constant 

FOPDT : First Order Plus Dead Time 

SP : Setpoint 

PID : Proportional-Integral- Derivative 

ξ  : Damping Ratio 

p : Real poles 

q : Imaginary poles 
NDT : Non Dimensional Tuning 

SIMC : Simplified Internal Model Control  
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Abstract:- This paper intends to build up a model for an online 

remote temperature checking gadget for patients. This gadget 

utilizes a patient and organizer set plan approach including the 

estimation, transmission, receipt and recording of patients' 

temperatures by means of the MiWi remote system. The 

consequences of exploratory tests on the proposed framework 

showed a more extensive separation scope and sensible 

temperature determination and standard deviation. The 

framework could show the temperature, pulse detector and 

patient data remotely by means of a PC as appeared in the tests 

on two solid members. By consistently checking members' 

temperatures, this gadget will probably enhance the nature of 

the medicinal services of the patients in typical ward as less 

human workload is included. 

General Terms:- Mi-Wi remote system, Zig bee, MCU 

Keywords:- Remote sensing system, temperature, pulse detector 

 

1. INTRODUCTION 

Amid the serious intense respiratory disorder (SARS) 

episode in 2003, clinics moved toward becoming treatment 

focuses in many nations. Since a patient's center body 

temperature is one indispensable parameter for checking the 

advance of the patient's wellbeing, it is regularly estimated 

physically at a recurrence going from once like clockwork 

to once per day. Notwithstanding, such manual estimation of 

the temperature of patients requires the endeavors of 

numerous staff individuals. Also, when the patients 

experience the ill effects of conditions that outcome in 

unexpected changes of the center body temperature, e.g., 

because of contamination at a surgical site after surgery, the 

staff on obligation won't know such a temperature change 

happened until the following temperature estimation. Such a 

postponement may prompt patients being unnoticed while 

their wellbeing conditions decline, which is hazardous on 

the grounds that a distinction of 1.5 degrees Celsius can 

bring about antagonistic results. Moreover, there is 

dependably a need an observing framework to enhance the 

nature of medicinal services, for example, temperature 

checking of elderly and tested people                             utilizing 

a remote temperature checking system. In the present time 

of correspondence everything is getting to be portable. 

Individuals old are in peril of heart illnesses. A standout 

amongst the most critical parameter in knowing the action 

of the heart is the heart beat rate. A sound man shows at least 

a bit of kindness beat rate of 72 beats for each minutes. In 

the Internet of Things (IoT), gadgets assemble and share data 

specifically with each other and the cloud, making it 

conceivable to gather, record and break down new 

information streams quicker and all the more precisely. That 

recommends a wide range of fascinating conceivable 

outcomes over a scope of businesses: autos that sense wear 

and tear and self-plan     upkeep or trains that powerfully 

ascertain and report anticipated landing times to holding up 

passengers. But no  place does the IoT offer more prominent 

guarantee than in the field of human services, where its 

standards are now being connected to enhance access to 

mind, increment the. Nature of care and above all lessen the 

cost of care. Implanted advances are additionally being 

utilized as a part of uses like Tele-Health frameworks that 

convey care to individuals in remote areas and observing 

frameworks that give a nonstop stream of precise 

information for better care decisions. In our endeavor to 

build up a gadget which takes the heart beat rate and 

temperature perusing as information and communicates the 

information to the appointed IP address through a Wi-Fi 

handset which can connection to a current web source when 

designed as an entrance point. The outcomes can be then 

gotten to through a system to screen the bio-therapeutic 

readings through a cell phone or remote PC with web get to, 

henceforth fundamental medications can be given on time. 

The temperature checking framework was outlined in view 

of a proposed patient and organizer set outline approach. The 

proposed temperature-checking framework for use in typical 

ward will liable to enhance the quality of the human services 

of the patients as the nursing workload is diminished. In this 

paper, the on therapeutic controls and arrangement won't be 

incorporated. 

2. METHODOLOGY 

Arduino UNO is utilized as a Microcontroller board to 

screen different parameters in this framework. The patient's 

heart rate is checked ceaselessly through the heart beat 

sensor. This is finished by Infra-

RedTechnologyutilizingvoltage comparators and 

appropriate multi arrange enhancers. 
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Abstract— In the era of globalization with increased mobility, the learning process is becoming more and more ubiquitous. To 

satisfy the growing industry requirements and also to enhance the educational growth, it becomes necessary to incorporate new 

and innovative technologies in to the educational system. Hence to improve the learning system, Mobile learning has been 

implemented by many colleges and universities. In addition Cloud computing technology has become popular that can reduce 

the storage cost incurred in Mobile learning. This model of Mobile learning in the Cloud has a number of advantages and has 

now become a new stage for Knowledge Management in the educational institutions. This paper presents a discussion on how a 

Knowledge Management system is implemented using Mobile learning in the Cloud with the associated merits and demerits. 

  

Keywords— Cloud Computing,  Mobile Cloud Computing,  Mobile Learning, Knowledge Management 

  

I. INTRODUCTION  

 

The coming years are expected to be a transition time for the 

education sector. Two technological areas are expected to 

show a lot of growths in the education sector are cloud 

computing services for education and mobile learning [1]. 

These two areas are also expected to join together into a new 

field of enormous capabilities called Mobile Cloud 

Computing, as cloud computing solutions can be enhanced to  

provide greater capabilities in the mobile platforms related to  

information access and communication. 

    Today, the existing education system is considered as 

unsuitable both for the educational growth and industry 

requirements. Hence it becomes necessary to modify the 

existing education system according to the needs of the 

industry and society. Mobile learning is the latest concept 

used in the education sector; the intension is to enhance the 

education system with the latest technology. 

     Mobile learning is a mobile phone based learning system, 

to support, manage and enhance learning [2]. Its use is not 

intended to replace the present education system; however it 

aims to improvise it. Mobile learning has got many 

advantages like flexibility, scalability, openness and so on; it 

will transform a new system of education in the new century. 

       Mobile Learning is also considered as a complementary 

approach to implement Knowledge Management in an 

organization. Knowledge management is the method of 

managing, organizing and distributing the knowledge 

represented by documents, manuals, video and audio by 

means of effectively managing the people, internet and 

mobile networks [3]. Thus, Mobile Learning is a part of 

knowledge management which facilitates learning as a major 

part of distributing knowledge. 

      In the existing learning systems using internet, the system 

construction, infrastructure and maintenance are to be 

performed within the organization. This requires a lot of 

investment and results in a lot of maintenance overhead. 

Hence, the institutions are required to find new techniques 

which provide better and economical services for learning. 

Mobile Cloud Computing has become a hot research topic 

among companies and researchers, as it offers convenience, 

ease of use and other advantages [4]. It has changed the view 

of internet into a new computing paradigm, having a broad 

development prospectus. The application area of Mobile 

Cloud Computing has extended in almost any area including 

education sector. 

      In contrast, Mobile cloud based learning system offers 

several advantages.  On the one hand, the Mobile cloud 

developers can use their own technological skills to build a 

learning system having good performance, many functions, 

and a large number of features. On the other hand, institutions 

are free from building and maintaining the learning system; 

they can focus on using the learning system in a better manner 

in order to improve the education quality.  

       This paper starts with discussing Mobile Cloud 

Computing, its benefits and issues. The section 3 discusses 

Mobile learning and related issues. Section 4 deals with issues 

involved in implementing Mobile learning using Mobile 

Cloud. Section 5 discusses the implementation of Mobile 

learning to support Knowledge management in the Mobile 

Cloud. 
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ABSTRACT 

Diesel engines are the prime movers that are highly efficient compared to   their counter part of petrol 
engines. However, higher NOx, particulate matter CO, HC are the draw backs associated with their 
operation. Renewable fuels like biodiesel and their blends are suitable and substitute for different 
applications as they are renewable in nature and provide satisfaction for fossil fuels of diesel which are 
exhaustible in nature and add burden to the Indian economy.  In this direction the experiments were planned   
on the modified diesel engines to study the effects of Dairy scum oil methyl esters B20 blend (DSOME 
B20).  By Advancing the time of injection from 19o to 27o BTDC, keeping injection opening pressure IOP 
constant results are obtained and analysed. It is noticed that higher BTE, lower emissions of smoke, HC, 
CO emissions while NOx increased. 

Keywords: diesel engines, emissions, dairy scum biodiesel blends, combustion parameters 
 
 

INTRODUCTION 

Depleting nature and harmful exhaust emissions from power generation resulted in severe health hazards. Since 
fossil fuel are depleting in nature because the crude oil in the earth crust was reduced to 1.2 trillion barrels in 2011 
compared to 2.4 trillion barrels during 1998. Further, the emission levels in the atmosphere led to various health 
hazards. In view of this, the present work has been taken to find substitute fuel to diesel. However,, use of vegetable 
oils in engines leads to some operational and durability problems resulting poor performance and greater emission 
levels. Such problems can be minimized by converting vegetable oils in to their respective biodiesels.  It is well 
known that greater viscosity, density, lower volatility and presence of heavy molecular weight fatty acids of 
vegetable oils are accountable for such results (Abed et al., 2018). Several investigators have studied the 
performance of biodiesel fuelled diesel engines. Greater fuel consumption with biodiesel operation has been 
reported (Qi et al., 2009; Buyukkaya, 2010; Bari et al., 2004) due to its more density, lower calorific value, which 
results in higher specific fuel consumption. In addition greater HC and CO emissions with increased load and 
decreased NOx emission levels for biodiesel operation have been reported. Some investigations highlighted that 
Biodiesels with blending ratio more than 40% decreases the thermal efficiency, and increases the exhaust gas 
temperature and emission levels (Shahabuddin et al., 2013). Further, the combustion parameters of diesel engine 
with biodiesel and blends operation has been investigated. Biodiesel operation leads to higher ignition delay, 
reduced cylinder pressure and heat release rate (Bari et al., 2004; Shahabuddin et al., 2013). Further, they noticed 
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ABSTRACT: 

This experimental study is focused on the significance of Fatty Acid Methyl Ester (FAME) composition for usage of 

biodiesel in diesel engines. Karanja Oil Methyl Esters (KOME) from two different feed stocks were selected for the 

study. FAME composition was analysed by gas chromatography and physical, chemical properties were evaluated. 

KOME 30% blends with diesel were analysed for performance and Emission characteristics. The present work 
predicted that H30 sample 1 with higher unsaturation has resulted in higher peak pressure, higher NOx emissions, as 

compared to H30 sample 2 with lower unsaturation fatty acid methyl ester composition. 
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1. Introduction 

Biodiesel is a mono alkyl ester of elongated chain fatty 

acids resultant from trans esterification of edible and 

non-edible oils [7]. Many investigators have studied on 
the Fatty Acid Methyl Ester (FAME) composition for 

evaluating different biodiesel properties [1, 8]. The 

dependence of fuel properties on FAME and its 

optimization for enhancing biodiesel properties was 

studied extensively [4-5]. Some of the studies concluded 

that there is no effect of biodiesel feedstock on the 

engine power but it has an effect on the combustion and 

emission characteristics [10]. Effect of unsaturation for 

different oils was studied for a single cylinder diesel 

engine. The study predicted that unsaturation in biodiesel 

causes an escalation in NOx and lowers thermal 
efficiency for different oils [3]. Degradation of biodiesel 

was observed when it was stored above 40°C with the 

exposure of air and traces of water. Degradation was 

owing to the existence of water content which has 

caused hydrolysis of biodiesel which increased the 

unsaturation of fatty acids. [6]. The purpose of the 

present work is to study the effect of Karanja Oil Methyl 

Esters (KOME) from two different feed stocks with 

respect to the FAME composition on the emission and 

engine performance. 30% Karanja blended with diesel 

was used for the analysis. 

2. Test setup 

A constant speed, variable load test, four stroke single 
cylinder direct injection diesel engine was used for the 

experiment. Fig. 1 shows the schematic setup of the 

engine. The test engine was fixed to an eddy current 

dynamometer. The specifications of the engine are listed 
in Table 1. The air flow was measured with a 

conventional manometer and a differential pressure 

transducer. Emissions were measured by a five gas 

analyser Indus PEA205 with a non-dispersive infra-red 

sensor for measuring HC, CO, CO2 emission, and an 

electrochemical sensor for O2 and NOx. The accuracy of 

each emission measurements was as follows: CO: 

±0.06%, CO2: ±0.5%, HC: ±12 ppm. 
 

 

Fig. 1: Schematic setup of engine test rig 

PT - Combustion chamber pressure sensor, PTF - Fuel injection 

pressure sensor, FI - Fuel injector, FP - Fuel pump, T1 - Jacket 

water inlet temperature, T2 - Jacket water outlet temperature, T3 - 

Calorimeter water inlet temperature, T4 - Calorimeter water 

outlet temperature, T5 - Exhaust gas temperature before 

calorimeter, T6 - Exhaust gas temperature after calorimeter, F1 - 

Liquid fuel flow rate, F2 - Air flow rate, F3 - Jacket water flow, F4 

- Calorimeter water flow rate, LC - Load cell, CA - Crank angle 

encoder, EGC - Exhaust gas calorimeter 
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ABSTRACT 

In the present paper, the variation in the chemical properties of Karanja fatty oil methyl ester (K-FAME) 

during accelerated oxidation conditions were studied to identify the induction period. The accelerated biodiesel oxidation 

was done by bubbling oxygen at 40 ml/min in a 1 liter conical flaskat 40°C for 40 hours. The FAME composition, 

physical and chemical properties namely acid value, iodine value, peroxide value, kinematic viscosity and higher 

calorific values were measured every 8 hours. Kinematic viscosity and acid value increased during oxidation but 

peroxide value increased until induction period and then decreased further. Induction period for Karanja FAME was 

observed at 24 hours for the above test conditions. Iodine value and higher calorific value decreased during the 

accelerated oxidation process for all the samples. Variation in FAME composition of biodiesel was studied using gas 

chromatography. 

KEYWORDS: Iodine Value (IV), Peroxide Value (PV), Acid Value (AV), Kinematic Viscosity (KV) & Fatty Acid Methyl 

Ester (FAME) 

 

INTRODUCTION 

Vegetable oil contains different fatty acids. Biodiesel is manufactured by transesterification of oils [1]. 

The biodiesel may have methyl esters or ethyl esters in the composition depending on the type of alcohol used in 

the transesterification process. Biodiesel can also be produced from source like greenmicro algae [13]. The 

problem of fatty acid esters is to undergo oxidation degradation over the period of storage mainly influenced by 

oxygen and temperature; this oxidation can cause the fuel to become acidic, which affects the engine components. 

Biodiesel oxidation has been studied in two stages, where the primary mechanisms form hydro peroxides 

due to the auto oxidation process, where oxygen reacts with the biodiesel molecule via a radical mechanism and 

secondary mechanisms forms ether based oligomers, aldehydes, acids, ketones, per-esters, and alcohols due to 

photo-oxidation [2], [3]. The induction period is the point where the hydro peroxides form ketones, aldehydes etc. 

Induction period can be tested by using Rancimat apparatus, where the samples are tested at 110°C which does not 

correspond to the storage conditions of fuel in the compression ignition engine. 

Biodiesel FAME stability has three types of testing conditions namely, thermal, oxidation and storage 

conditions [4]. Oxidation stability includes the effects of air and temperature on biodiesel. Thermal stability 

includes the influences of temperature on FAME without oxygen and air. Storage stability consists of the period 

and storage conditions of biodiesel. Biodiesel due to oxidation causes reduction in higher heating value, and rise in 

cetane number with a large change in acid value has reported by Banister et al. [5]. Kinematic viscosity also 

increased owed to the development of chemical compounds like aldehydes, acids, ketones and oligomer 
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Abstract
In the present study, graphene nanobiodiesel was prepared by dispersing of graphene in Simarouba methyl ester (SME) blend
with diesel. Dispersion was characterized with ultraviolet–visible (UV–Vis) spectrometry. The performance and emission
characteristics of graphene nanobiodiesel were carried out on a single-cylinder, water-cooled, direct injection, four-stroke
computerized diesel engine. The characteristics are measured for 3 different dosing levels of graphene nanoparticle. It resulted
in improved brake thermal efficiency by 9.14%, reduction in unburnt hydrocarbon (HC) by 15.38%, carbon monoxide (CO)
by 42.855 and oxides of nitrogen (NOx) emission by 12.71% with SME2040. Also the addition of graphene nanoparticles
has resulted in a significant reduction in the combustion duration and a marginal increase in peak cylinder pressure at all
operational loads.

Keywords Graphene nanoparticles · Simarouba methyl ester (SME) · Engine emissions

Nomenclature
CI Compression ignition
CD Combustion duration
PP Peak cylinder pressure
PM Particulate matter
ID Injection delay
CO Carbon monoxide
NOx Nitrous oxides
IC Internal combustion
nm Nanometer
CC Combustion chamber
IT Injection timing
IP Injection pressure
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CR Compression ratio
CA Crank angle
UV Ultraviolet
BP Brake pressure
ppm Particle per million
D100 Neat diesel
SME Simarouba methyl ester
BTE Brake thermal efficiency
CNT Carbon nanotube
SDS Sodium dodecyl sulfate
btdc Before top dead center
HRR Heat release rate
UV–Vis Ultraviolet–visible
SME20 Simarouba biodiesel 20% blend with diesel
SME2020 SME20 with 20 ppm graphene
SME2040 SME20 with 40 ppm graphene
SME2060 SME20 with 60 ppm graphene
UBHC Unburnt hydrocarbon

1 Introduction

The diesel engines are durable, reliable and fuel efficient
as compared to petrol engines but emit higher emission of
particulate matter (PM) and nitric oxides (NOx) leading
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Abstract - Carbon Fibre Reinforced Carbon (CFRC) or Carbon-
Carbon(C-C) or Carbon-Carbon Composites (CCC) is an 
exceptional composite material comprising of carbon 
filaments implanted in a carbonaceous framework. Initially 
produced for aviation applications its low thickness, high 
warm conductivity and brilliant mechanical properties at 
hoisted temperatures make it a perfect material for flying 
machine brakes, rocket spouts and reentry nose tips apart 
from a few modern and biomedical applications. The carbon-
carbon item innovation is adaptable and offers outline 
adaptability. It withstands temperatures more than 2000°C 
without significant deformation. 
 
This paper audits significant advancements of Carbon-
Carbon(C-C) composites and portrays about manufacturing 
process innovation. This paper likewise tells about the 
exploration and utilization of carbon-carbon. Enhancing 
properties by different procedures and reducing the 
manufacturing costs make this group of materials more 
appealing for designing applications, especially high 
temperature applications. 
 
Key Words: Carbon-Carbon Composites (CCC), Fabrication, 
Properties, Developments, Applications. 
 
1. INTRODUCTION 
 
Composite substances are made of a blend of two or greater 
materials with a unique mechanical, chemical or bodily 
properties. Like all other composite substances, CCC 
integrate major factors like carbon fibres and the carbon 
matrix. The houses of CCC are substantially progressed and 
extra appropriate for plenty of applications [1]. CCC is 
desired over different substances because they hold stability 
and carry out structurally at maximum temperature due to 
mild weight, strong stiffness, durability, superior thermal 
coefficients and excessive speed friction resistances. The 
additives of CCC had been manufactured in the US in last 
three decades for maximum aerospace and defense 
programs. CCC combine splendid mechanical property to 
weight ratios and splendid refractory properties making 
them the substances of preference for excessive and difficult 
environmental programs including atmospheric reentry, 
strong rocket motor exhaust and disk brakes in high-
performance navy, business aircraft, speed trains and racing 
cars [2,3]. 

1.1 Components of CCC 
 

CCC are notable for their astounding properties. These 
properties rely upon a chosen set of parts and how they are 
orchestrated and facilitated. The matrix segment and the 
fibre segment two noteworthy components of a CCC 
structure. These components can be in various structures, for 
instance, fibres can be in the type of single strands, plentiful 
strands or plaited. The bearing and the layering of the picked 
fibre is the controlling capacity in deciding the attributes of 
the accomplished composite casing. The matrix framework 
plays a noteworthy role within the composite structure. 
Network framework is in charge of holding the strands in 
their required area and exchanging the heap also, worry 
between the strands. It additionally goes about as an 
obstruction from the antagonistic condition and secures the 
filaments from the mechanically scraped spot. The matrix 
likewise gives noteworthy upgrade in numerous mechanical 
properties making the composite structure extremely solid 
contrasted with a solitary traditional material [4, 5]. 

 
CCC is driving the majority of the composite materials in 

protecting the mechanical properties, for example, durability 
and high quality at high temperatures more than 3000°C. 
Jewel, graphite, fullerenes are the three allotropic types of the 
carbon utilized in CCC. Any kind of these carbon frames has 
its own particular critical use in producing and modern fields. 
Graphite can be accessible in substantial amounts and in 
various shapes with an evaluated thickness of 2.2 g/m3. 
Carbon materials have a high particular quality of right 
around 50 GPa and keep up this high quality at raised 
temperatures of more than 1500°C [6].  

 
CCC can retain warm without misshaping on account of its 

low coefficient of the warm extension in the fibre heading 
(0.3-0.5mm) and (0.5-0.8mm) in the opposite course and 
wear rates (0.05-0.1mm) and (0.1-0.3mm) in the fibre 
bearing an opposite course individually [7, 8].  

 
2. FABRICATION METHODS 
 
2.1 Conventional Fabrication Processes 
 
 In Fibre orientation and the portion of the fibre in the 
required course controls the houses of the CCC fabricated. 
Fibre shape explains the development of preforms in easy 
blocks, cylinders, cones, contours, surfaces of revolution and 
complicated geometries and shapes. To fill the interstices 
between the fibres there are two routes: 
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Abstract

As an energy-saving and high-efficient stress relieving process, vibratory stress
relief [VSR] influence of on fatigue life is still explicit and needs further
investigation. Standard specimens are manufactured to study the VSR effects
on 2014 T6 aluminum alloy fatigue behavior. Dynamic stresses generated
during vibration are measured by strain gauge and the residual stresses with
and without VSR are compared to validate the stress relieving effects.
Eventually, fatigue tests are conducted to obtain the fatigue behavior of 2014
T6 aluminum alloy treated by VSR with different amplitudes. Experimental
results show that when the amplitude is small enough, the fatigue life is almost
unaffected by VSR. Fatigue life increases with the VSR amplitude when the
amplitude changes. The fatigue limit increases by amplitude VSR. The fatigue
life decreases with the increase of the amplitude when the amplitude changes
.VSR with amplitude decreases fatigue life, which should be deliberated in
engineering application. It is concluded that low amplitude VSR has positive
effects on 2014 T6-  aluminum alloy fatigue life, and high amplitude VSR has
negative effects.
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monolayer isotope of carbon, has highest specific surface area, thermal 

conductivity and chemical reactivity with atoms exposed to reaction from each side. It is one of the most widely 

sought after materials in recent days because of its properties. Graphene has found its applications in each and every 

field, from medicine to cosmetics, engineering to biomedical sciences. 

In this work effort is made to improve the performance of engines using it as an additive in biodiesel fuel. 

Stable and homogeneous suspension of graphene was a difficult job and was achieved using a surfactant called 

sodium dodecyl sulphate. Graphene nanofuels were prepared by dispersing graphene in simarouba methyl ester 

blend with diesel at various dosing levels of 20ppm, 40ppm and 60ppm.  

ersion was characterized using the zeta potential measurement technique. The performance, 

combustion and emission characteristics were studied on a single cylinder, 4 stroke compression ignition (

for three fuel injection pressures of 180, 200 and 220 bar.  

brake thermal efficiency (BTE), unburnt hydrocarbon (UBHC

emissions, marginal increase in Nitrous oxides (NOx) emission. The addition of graphene nano 

particles has also resulted in a significant reduction in the combustion duration and a marginal increase in the peak 
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Abstract— Aluminum metal matrix composites(MMC) are 

finding applications in aerospace, automobile and general 

engineering industries owing to their favorable 

microstructure and improved mechanical behavior. 

Aluminium alloy Al-17Si and Zirconium Silicate (ZrSiO4) 

composites were obtained by stir casting technique. Four 

different weight percent (3, 6, 9 & 12) of reinforcement 

materials were added to the base alloy. The specimens 

were prepared as per ASTM standards and tested. 

Microstructure revealed a uniform distribution of the 

ZrSiO4 throughout the matrix. Hardness and wear 

properties of the composite showed an improvement as 

compared to the alloy without ZrSiO4 additions. The 

present paper highlights the salient features of casting 

technique and characterization of aluminum alloy Al-17Si 

and ZrSiO4 metal matrix composite. 

Keywords— MMC, SiC, Zirconium Silicate, Aluminum 

alloy. 

 

I. INTRODUCTION 

Aluminium is a light weight metal used in several 

industrial application and widely in automobile sector. 

With silicon addition will give the strength to material 

with certain limitations. Aluminium alloy will play 

important role in the enhancing the mechanical properties 

but with limitations. Therefore, investigation of aluminium 

based materials is becoming increasingly important [1,2]. 

Aluminium matrix composites (AMCs) are becoming 

better substitutes for the conventional aluminium alloys 

because of characteristics like improved strength to weight 

ratio, energy savings, better wear resistance etc [3].  AMCs 

with silicon carbide particles will increase mechanical 

strength and wear resistance when compared to 

conventional alloys [4]. SiC particulates were mostly used 

for reinforcing the various aluminium alloys. The tensile 

and flexural strength improved up to 10 wt.%  of SiCp, 

beyond which the strength decreased due to agglomeration 

of SiCp particulates [5]. Garcia et al. [6] have observed 

Al6061-SiC composites decreases the specific wear rate 

with increase in the volume fraction and size of 

reinforcement. Das et al. [7] have deliberated on formation 

of mechanically mixed layer (MML) consisting of debris 

and smeared and fragmented SiC particles. SiC needles in 

MML and in the subsurface region are fragmented into 

finer particles thus demonstrating the occurrence of 

surface damage during wear of LM13-SiC composites. 

Sahin et al.[8] observed with addition of SiC 10% increase 

in the wear resistance and stable value between 10-55% 

for Al-SiC composites produced by vacuum infiltration. 

Krishnamoorthy et al.[9] concluded that addition of SiC 

particles will improve the hardness which makes the 

machining difficult for AMCs. Umanath et al.[10] noticed 

that strengthening of composites depends on particle size, 

shape, volume fraction and distribution. The composite 

strengthening depends upon particle closure in the 

composite matrix. Suresh et al. have observed that one of 

the important limitations in AMCs is the compatibility of 

reinforcement in the matrix. This is the prime importance 

in aluminium composites. Shin et al.[11] studied the 

strength of Al-6061 alloy reinforced with SiC depends on 

temperature. The beneficial effect on strength was till 

temperature of 200˚C, beyond which there is no effect on 

strength. Sahin found from the worm surface that the small 

sizes of particles of SiC composites exhibits more wear as 

compared to large particle size of reinforcement.  

It has been found the literature review that number of 

research carried out to improve the mechanical properties 

of aluminium alloys reinforced with different materials. 

But research related zirconium silicate as a reinforcement 

is found to scanty. In this present investigation zirconium 

silicate taken as reinforced material to the Al17Si matrix to 

study the wear properties. 

 

II. MATERIALS AND METHODOLOGY 

2.1 Matrix Material:  

The material selected as matrix for preparing the 

composites was commercially available scrap automotive 

piston whose chemical composition was determined using 

spectrometer. The chemical composition of scrap piston 

alloy is given in the Table 1.  
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Abstract. Cryogenic treatment deals with heating and cooling tool piece in extreme condition so 
that the complete stress is relieved as to achieve zero entropy at absolute zero temperature. 
Exploration of the benefit of cryo-treatment for achieving improvement in wear resistance of tool 
steel is a topic of current research interest. This work discusses the various cryogenic treatments 
used so far in a manufacturing process. The optimization technique such as Taguchi method is 
reviewed. The present work explores the effect of cryogenic treatment done on a single point cutting 
tool (HSS) which helps in machining different tool materials with a better surface finish and 
increased tool life. Further, we propose the use of regression model and fuzzy logic based 
approaches for efficient optimization of process parameters. This work will act as a primer for the 
researchers/Industrialists and students who enter into the world of cryogenic treatment. 

 
 

1. Introduction 
A. Cryogenic treatment 

“Cryogenic” word is taken from the two Greek words- cryo means freezing and genic means to produce. 
Technically, the meaning says the study of materials at very lowtemperature. Deep cryogenic treatment (-
1900c) of steel is a deep stress relieving technology [1]. The deep cryo-treatment process makes many 
changes of the treated materials and it alsoeffects on the bases of chemical composition. Involved in 
thematerial, it comprises three things; Retained austenite (FCC) turned to martensite(BCT), carbide 
structure precipitatesandresidualstress is relieved [2]. Cryo-treated materials generally improve the 
mechanical properties like hardness, dimensional stability, toughness, corrosion resistance and minimize 
the frictional behavior[3]. 
Many survey authors indicate that the purification of sec- ondary carbides in metals is very advantageous 
over a wear resistance by cryogenic treatment. Few of themdiscussed on cutting tools by cryogenicbut no 
clear idea about HSS tool by cryogenic treatment [4]. Cryogenic treatment transmits nearly 110% 
development of tool life. Cryo-treated tools consume less power as compared to untreated tools [5]. 
Under certain conditions,deepcryotreatmentwillnoteffectoncarbidetools, at that time reprocessed carbides 
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ABSTRACT 

The paper contains an immense experimental and microstructural analysis on the study of the effect of 

untreated and Deep Cryogenically Treated (DCT) M2 HSS tool at the temperature of -1930C on the machinability of C45 

hot rolled steel tool. Metal Removal Rate (MRR) is a process for the manufacturing of several components, in 

manufacturing industries. Turning machines that are used, namely called CNC machine, center lathe machine, turret 

lathe. Basically, the center lathe is used in industries. In the beginning, pilot experiments are done on both untreated and 

treated M2 HSS tools on the workpiece and then select suitable pilot experiment values. From the observations on pilot 

experiments, three values of feed 0.046,0.062,0.087mm/rev, three values of spindle speeds 384,572,625 RPM and three 

values of depth of cut 0.2, 0.4, 0.6mm were chosen. L9 orthogonal array performed on these values. This is interpreted 

for both hardness and MRR values for untreated and Cryo-treated M2 HSS tool observed that treated tool gives fine 

results as compared to the untreated one.. 

KEYWORDS: Signal to Noise Ratio, Machining, Hardness, Taguchi & Orthogonal Array 
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INTRODUCTION 

Background Information 

In an earlier decade, the note has been made that the effect of low-temperature treatment on the 

performance of tools. Cryogenic treatment is a one-time, permanent treatment, economy affecting the whole 

specimen. The turning operation is a machining operation performed on metals and is used widely in most of the 

industries working on metal cutting. Parameters are selected for machine turning operation, is an important 

procedure to achieve high performance. Based on the chemical composition of tools and the pre-hardening cycles, 

benefits attained are microstructure stability improved wear resistance, greater dimensional stability, relief of 

residual stress and increased strength (Padgornik et al., 2016, Gill et al., 2011). The practice identifies -500C to -

900C as the most suitable temperature for the cold treatment process and is usually based on the type of material 

and quenching media parameters to improve surface hardness and thermal stability. At very low temperature from -

110 to -1930C enhances certain properties beyond enhancement gained from normal cold treatment Dieringa 2017, 
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Abstract: The infrared thermopile array sensor detects the object at motion based on the infrared 

radiation radiated by the human body. The infrared radiation radiated is related to the human body 

temperature.  Temperature difference exist between the human body and room temperature. 

Temperature values are obtained as the person approaches the field of view of a sensor. In this 

paper a mechanism is developed to track the moving object based on their centroid values. From 

the each temperature frame the foreground region is extracted and from the obtained centroid value 

of each region, the object is tracked by representing the bounding box across the tracked 

foreground region. 

1. Introduction 

Thermopile sensors are used to measure the temperature of an object. These are the contactless 

temperature measurement devices [1]. In a thermopile sensor multiple thermocouples are connected in 

series. To increase the output voltage produced by the single thermocouple, the “n” number of 

thermocouples are connected in series. This forms a single thermopile element. The thermopile 

sensors are extremely sensitive and show very fast response. The infrared radiation wavelength used 

for the human detection ranges from 8-15 µm which undetectable by the human eyes. Only the 

specific information like motion, position and area of hot or cold objects are being required in some 

infrared applications. Compared to the single thermopile element sensor the thermopile array sensor is 

highly advantageous because these sensors have the capability to detect even the object at stationary.    

In the usage of these sensors to detect and track the moving object, the concept of centroid of an 

object is used. When an object that emit infrared radiation is at motion each time its centroid (centre 

of mass) also changes. Each time centroid of an object is extracted from the obtained temperature 

values. The method used is in this paper being able to detect and track the multiple foreground 

regions. The work is mainly focussed on developing an algorithm to detect the foreground region. 

Multiple temperature values obtained from a sensor of moving object are interpolated using an 

algorithm and then the foreground regions are extracted from the resulting image. Each time from the 

resultant frame the centroid is being tracked. The obtained centroid determines the presence of 

intruder in the warehouse. 

 

2. Need for Research 

To develop the efficient intruder detection technique in a warehouse using infrared thermopile array 

sensor using MATLAB. 

. 
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Abstract. The design of an effective braking system plays a major role in high performance 

formula cars since the stopping distance and speed control during cornering are the important 

part of any race. Everyone wants their car to go fast, but the braking system should be capable 

to stop immediately and safely. Any car with highly effective braking system fills confidence 

in the driver. It also increases driving pleasure. 

 

1. Introduction 

Braking system is the device which brings the moving vehicle into rest by converting kinetic energy 

of the vehicle to frictional energy interns heat energy which is dissipated to atmosphere [7]. Brakes 

helps to slow down or stop the vehicle in the shortest possible time as per the driver requisite and also 

at the time of driving down the hill and to obtain a better traction control in different terrains [2].  

There are various types of braking systems available such as drum brakes and disc brakes based on 

the components involved [6] and also hydraulic and wire actuated brakes and these brake actuation 

systems converts drivers force into frictional force at the rubbing surface [4].  

Usually drum brakes are used in heavy weight transportation vehicles since the friction area is more 
which intern helps to control larger momentum easier and this entire system is completely closed, 

brake operation will not be affected by any other foreign particles like dust, mud and sand [1] when 

driver applies force on the brake pedal due to hydraulic actuation or wire actuation driver’s force will 

be transmitted to the actuating member inside the drum which intern pushes the brake shoes against 
the internal surface of the drum resulting reduction of velocity of the vehicle [5]. 

 

Disc brakes are commonly used in high speed racing cars because of no time operations [8]. In this 
type when driver applies force on the brake pedal either by the use of hydraulic actuation or wire 

actuation driver force will be transferred to the calliper which intern rubs the ceramic brake pads 

against the rotating disc resulting the vehicle deceleration [3]. Disc brakes are simple in construction 
since number of sub components are less compared to the drum brakes. 
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Abstract. The design of the transmission system for a formula styled racecar using a stock bike 

engine is one of the best choice for all the engineering students who design the motorsport 

vehicles for all the student race car build competitions. As there are many rules and restrictions 

on engine usage such as capacity, Maximum power allowed, type of fuel usage permitted and 

many more. In addition, this report emphasize on the suitable type of transmission system, 

differential and drivetrain assembly. The present report shows the various considerations, 

calculations, analysis and various parametric data’s of stock KTM 390 Engine and the 
drivetrain of the car. 

1. Introduction 

As this report is produced as a post design and analysis report of a student racing car designed for a 
motorsports competition organized by Fraternity of Mechanical and Automotive Engineers[1], the 
report shows the various components and their specifications and also the various analysis they gone 
through. 

Whenever a race car is to be built, there are many department and sub departments works relative to 
each other in order to make the car better by increasing its performance, increasing its stability, 
increasing its controls, increasing the safety, decreasing the loses[5]. In order to make sure the vehicle is 
perfect many tests and analysis are conducted in each individual sections [2]. 

To design the components, sub-assemblies and assembly the design software’s NX CAD and SOLID 
WORKS are used, and to analyses the components against mechanical forces[7] ANSYS software is 
used, and the vehicle performance analysis[4] software OPTIMUM G is used to analyze the vehicle 
behavior at different gears[3] , at different road conditions and against different race tracks. 

The proper evolution of virtual design [9] to actual model, results in a successful car build with the 

parameters matching the requisites, the issues that are showed up during the development phase are 

addressed properly with proper analysis. The assumptions and the natural parameters, which are 
considered during the analysis, are too precise in order to make sure the analysis results are proper and 

matches with reality. 
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ABSTRACT 

The interaction of a cationic dye namely, Methylene blue (MB) with anionic polyelectrolytes, namely, sodium 

carboxymethyl cellulose (NaCMC) and Sodium heparinate has been investigated by spectrophotometric technique. 

The polymers induced metachromasy in the dye resulting in the shift of absorption maxima of the dye towards 

shorter wavelengths. The stability of the complex formed between MB and NaCMC was found to be lesser than that 

formed between MB and NaHep. This fact was further confirmed by reversal studies using alcohols, urea and 

electrolytes. The interaction parameters revealed strong binding between MB-Na Hep complexes. The number of 

binding sites was found to affect metachromatic shift and other interaction parameters. Among the two 

polyelectrolytes, NaHep has a greater number of binding sites, hence dye aggregation was found to be greater in 

MB-NaHep complex than in MB-NaCMC complex. 

 

Keywords: Metachromasy; Methyleneblue; Anionic polyelectrolytes; Aggregation; Binding sites 

_____________________________________________________________________________
 

INTRODUCTION 

The term metachromasyrefers to the change in the visible absorption spectra of the dye, on interaction with a 

polymer/polyelectrolyte. It occurs due to aggregation of dye molecules on the polymer backbone [1,2]. Here we 

briefly report the interaction of methylene blue with various polyelectrolytes. The interaction of methylene blue with 

sodiumalginate has been reported in the literature [3,4]. Poly (potassium styrenesulfonate) and poly (sodium 4-

vinylphenylsulphate) interacted with Methylene Blue to form aggregated polymers [5]. The effect of alkali metal 

chlorides and 1-substituted 3-carbomylpyridinium bromides on the metachromatic behavior of methylene blue 

induced by poly (potassium styrenesulfonate) and poly (potassium vinyl sulfate) was investigated 

spectrophotometrically [6]. The structural effect of polyanion on the metachromatic behavior of methylene blue was 

investigated spectrophotometrically using poly(sodium acrylate), conventional poly(sodium methacrylicacid), 

isotactic poly(sodium methacrylate) and the copolymer poly(sodium maleate-covinyl alcohol). The metachromatic 

behavior was followed by the changes in the molar absorption coefficient of methylene blue and in the wavelength 

of the metachromatic band [7]. The effect of polyanion on the formation of mixed dimers of methylene blue and 

trypaflavine, Methyelne blue and Phenosafranin and Methylene blue and Pyronine G was investigated 

spectrophotometrically [8]. The effect of polyanion poly (potassium vinylsulfate) poly (sodium acrylate) on the 

alkaline fading reaction of Methylene blue was investigated [9]. The interaction of methylene blue with poly (vinyl 

alcohol) has been studied [10]. The interaction of Methylene blue with amorphous potassium chondroitin sulphate 

and crystalline chondroitin sulphate were studied by spectrophotometric method [11]. Hence the main objective 

underlying the current study is to investigate the extent to which the number of binding sites affects the 

metachromatic behavior. The reversal of metachromasy on addition of alcohols, urea, NaCl, KCl and oppositely 

charged surfactants, temperature and the thermodynamic parameters of interaction will also be reported. 
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ABSTRACT
Experimental work is carried out to deal with the development of new synthesis techniques for the functional 
materials such as yttria-stabilized zirconia (YSZ) and gadolinium zirconate used in the �eld of thermal barrier 
coatings (TBC). Currently, TBCs are manufactured by dry route technologies, but such methods are directional 
and often require costly investments and complicated operations. We have carried out signi�cant work aimed at 
developing sol-gel routes, which are non-directional methods, to prepare, by suitable chemical modi�cations, 
nanocrystalline materials with a controlled morphology. The main advantage of this method is to decrease the 
crystallization temperature, much lower than the conventional processes, allowing the synthesis of reactive 
powders with nanometric particles size. In this research work, the formulation of an alkoxide sol has been 
optimized to obtain homogeneous YSZ �lms. The �lms microstructures have been investigated using scanning 
electron microscopy, and thermal property has been studied.

Key words: Nickel alloy, Yttria-stabilized zirconia, Gadolinium zirconate, Thermal barriers coatings.

1. INTRODUCTION
Thermal barrier coating (TBC) systems are widely 
used in modern gas turbine engines to lower the metal 
surface temperature in combustor and turbine section 
hardware. Engines for both aerojet propulsion and 
land-based industrial power generation have taken 
advantage of this technology to meet increasing 
demands for greater fuel ef�ciency, lower NOx 
emissions, and higher power and thrust [1,2]. The 
engine components exposed to the most extreme 
temperatures are the combustor and the initial rotor 
blades and nozzle guide vanes of the high-pressure 
turbine [3]. Metal temperature reductions of up to 
165°C are possible when TBCs are used in conjunction 
with external �lm cooling and internal component 
air cooling. In �lm cooling, a protective blanket of 
cooling air is ejected onto the external surface of 
the turbine vane or blade, from internal passages 
within the airfoils, by means of holes or slots in the 
surface. A typical TBC consists of two key layers: 
An oxidation-resistant bond coat such as diffusion 
aluminide or overlay MCrAlY bond coating, and a 
ceramic top layer, typically 7-8 wt.% Y23-stabilized 
ZrO2(7 yttria-stabilized zirconia [YSZ]), to reduce the 
heat �ux into the component [4,5].

The ceramic top layer is typically applied either by 
plasma spray or by electron-beam physical vapor 

deposition [6]. The signi�cant effort is going into the 
development of new ceramic compositions with lower 
thermal conductivity. Concepts used are advanced 
multicomponent zirconia (ZrO2)-based TBCs using 
an oxide defect clustering design and materials whose 
compositions have a pyrochlore structure. In addition 
to a low-thermal conductivity, other desired properties 
of a TBC are also phase stability during long-term 
high-temperature exposure and thermal cycling, 
resistance to erosion, and pollutants such as, for 
example, calcium magnesium aluminosilicate, which 
can destroy the integrity of the TBC by in�ltrating the 
pores and react with the coating [7].

2. EXPERIMENTAL WORK
2.1. Synthesis of YSZ and Gadolinium Zirconate
Synthesis of YSZ and Gd2Zr2O7 requires mortar and 
pestle. For 7 wt.% of YSZ component, ZrO2:Y2O3 
should be in 0.93:0.07 molar ratio, which is added 
to the mortar for uniform mixing. Pestle helps in 
crushing the components against the mortar into 
further nanoparticles. To ensure proper mixing, 
acetone/alcohol is added in a dropwise at an interval 
of 15 min. This process is continued for the duration 
of 4-5 h continuously. At the end of the process, the 
component is available in the form of �nely divided 
powder which is further kept for calcination at 
1000°C for 2 h. The same process is performed for the 
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Abstract— The issue taken into consideration is sudden 
increase in drag over an aircraft wing due to three 
dimensional flow, tip vortices and flow separation. When 
flow separates its displacement thickness increases sharply 
this modifies the outside potential flow and pressure field. 
The pressure field modification results in an increase in 
pressure drag, and if severe enough will also result in loss
of lift and stall. This study presents computational analysis 
results of a prototype wing with and without vortex 
generators of two different shapes located at leading and 
trailing edges of a linear wing.  Here both wind tunnel 
testing and computational fluid dynamic analysis is carried 
out. The effect of the vortex generators are studied in four 
different cases. Nine sets of rectangular shaped vortex 
generators inclined at 15 degree were placed in the leading 
edge and trailing edge of the wing, nine sets of ogive 
shaped vortex generators inclined 15 degree were placed in 
the leading edge and trailing edge of the wing, are the cases 
analyzed. The studies also focus on prevention of 
downstream flow separation and improve overall 
performance by reducing drag. Both analytical and 
experimental results are compared where it shows that the 
pressure over the upper surface increases, so that the 
boundary layer is reenergized and attached with the body 
surface thus reducing the drag.  

Keywords — ANSYS, CATIA, Ogive Vortex Generators

I. INTRODUCTION

A vortex generator is an aerodynamic device, consisting of a 
small vane usually attached to a lifting surface or a rotor blade 
of a wind turbine. The angle of the vortex generator causes the 
air to swirl creating a vortex behind it. This effect allows the 
airflow to remain attached to the surface even at points where 
the flow without a vortex would separate from the surface.

Vortex generator creates a vortex, when the airfoil is in 
motion relative to the air, which, by removing some part of the 
slow moving boundary layer in contact with the airfoil surface. 
It delays the local flow separation and aerodynamic stalling, 
thereby improving the effectiveness of wings and control 
surfaces, such as flaps, elevators, ailerons and rudders.

A. Operation of Vortex Generator

VGs are typically as tall as the local boundary layer, and run 
span wise lines usually near the thickest part of the wing 
.Vortex generators are positioned obliquely so that they have 
an angle of attack with respect to the local airflow in order to 
create a tip vortex which draws energetic, rapidly moving 
outside air into slow moving boundary layer in contact with 
the surface. A turbulent boundary layer is less likely to 
separate than a laminar one, and is therefore desirable to 
ensure effectiveness of trailing edge control surface.

As air normally flows over the wing of an aircraft, the air 
sticks to the surface of the wing. This adherence to the wing’s 
surface produces lift. If the air flow loses its adherence and 
separates from the wing, aircraft performance can suffer in the 
form of increased drag, loss of lift and higher fuel 
consumption. Vortex generators are used to control this flow 
detachment by producing vortices. The vortex generators 
sweep away uncontrolled airflow separation over the 
airplane’s wing with the benefit of reduced drag and increased 
lift, i.e., less engine power needed to produce the same lift. 

Types

There are many types of vortex generators, as listed below
1. Gothic vortex generator
2. Rectangular vortex generator
3. Parabolic vortex generator
4. Triangular vortex generator
5. Ogive vortex generator

Fig 1:Types of Vortex Generators
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ABSTRACT
This project is about the implementation of 
PRANDTL-D WING to the forward swept wing and 
Aero dynamical analysis of the new wing 
configuration obtained. Since the forward swept 
wings have lesser aerodynamic performance 
characteristics and greater manoeuvrability at 
transonic and supersonic Mach ranges than that of 
the backward swept wings, if the new configuration 
can boost up the performance characteristics of 
forward swept wings then the current scenario will 
be changed. A series of forward swept wing 
configurations (of varying forward swept angle, twist 
angle, twist angle position along the wing span and 
direction of twist) will be will be modelled in the 
CATIA-V5 and supersonic flow simulations will be
run in the ANSYS software and the configuration with 
best aerodynamic & structural performance 
characteristics will be made into physical model . 
The results obtained will be compared with that of 
existing forward swept wing configurations and 
backward swept wing configuration

Keywords — CATIA V-5, ANSYS, PRANDTL-D 
WING, Forward sweep

I. INTRODUCTION

A. Forward swept wings

The persistent problems with the backward swept 
wings (tip stall conditions and lesser maneuverability) 
seemed to be eliminated by reverse sweeping the 
wings i.e., by sweeping the wings forward. By doing 
so, the flow is made to take place from wing tips 
towards the root. And hence tip stall problem is 
alleviated.

Since the flow takes place from tips to root, stall 
tends to occur in the region after the root toward the 
stabilizers. This keeps the separated air well away 
from the ailerons and pilots have full authority over 
them even beyond the stall. This tendency of stall 
tending to happen at rear part induces a high lift 
leading to higher pitching moment co-efficient. 
Higher the pitching moment, lesser is the stability 
and hence high manoeuvrability.

B. Prandtl-D Wing
NASA's Armstrong Flight Research Center 
engineers in Edwards, California, are working on 
an increasingly complex wing called the 
Preliminary Research Aerodynamic Design to 
Lower Drag, or Prandtl-D wing.
This features a new method for determining the 
shape of the wing with a twist that could lead to 
an 11-percent reduction in drag. The concept may 
also lead to significantly enhanced controllability 
that could eliminate the need for a vertical tail and 
potentially to new aircraft designs.
Flight data from the first two Prandtl-D vehicles 
validated the use of twist to tailor the lift 
distribution across the aircraft’s wing – bell 
shaped rather than the traditional elliptical shape –
leads to more efficient flight. In fact, engineers 
estimate future aircraft could see more than a 30 
percent increase in fuel economy by using the 
new methods of wing design and eliminating the 
weight of the modern aircraft tail and its flight 
control surfaces.
In that regard, Prandtl-D research also borrows 
from how birds fly. Birds turn and bank without 
vertical tails that are required for such maneuvers 
on traditional aircraft, but not on the Prandtl 
aircraft

II. IMPLEMENTATION OF THE CONCEPT

Ø Employing a span-wise twist in the forward 
swept wing of a referral configuration with 
supercritical airfoil section and analyzing the 
results in a CFD tool.

Ø To analyse whether the aerodynamic 
characteristics of the forward swept wing are 
enhanced or not, on employing the span-wise 

twist as in the PRANDTL –D wing concept.
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ABSTRACT 

  

The major problem the world is facing today is the environmental pollution. In the 

construction industry mainly the production of Portland cement will causes the emission of 

pollutants results in environmental pollution. We can reduce the pollution effect on 

environment, by increasing the usage of industrial by-products in our construction industry. 

The demand of concrete is increasing day by day and Cement is used for satisfying the need 

of development of infrastructure facilities, 1 ton cement production generates 1 ton CO2, 

which adversely affect the environment. In order to reduce the use of OPC and CO2 

generation, the new generation concrete has been developed such as GEOPOLYMER 

CONCRETE. In the present study, to produce the geo-polymer concrete the Portland cement 

is fully replaced with Ground Granulated Blast Furnace Slag (GGBS) and Alkaline Liquids 

(AL) are used for the binding of materials. GGBS is considered as a more eco-friendly 

alternative to Ordinary Portland Cement (OPC). The alkaline liquids used in this study for the 

polymerization are the solutions of Sodium Hydroxide (NaOH) and Sodium Silicate 

(Na2Sio3). Different molarities of sodium hydroxide solution are taken to prepare different 

mixes. Mix design is done as per IS 10262 and based on density of concrete, and the 

compressive strength is calculated for each of the mix. 

  
Key words: Granulated Blast Furnace Slag (GGBS), Geopolymer concrete, Sodium 

Hydroxide (NaOH) and Sodium Silicate (Na2Sio3) 
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INTRODUCTION  

 

Concrete is the second most used material in the world after water. Ordinary Portland 

cement has been used traditionally as a binding material for preparation of concrete. But this 

rapid production of ordinary Portland cement creates two big environmental problems for which 
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Abstract- The moisture transport in mortar and laterite block 

masonry is an important study to decide the strength of mortar 

joints and masonry. Water transport phenomenon can be 

studied for laterite block masonry and other similar blocks 

used in constructions. Water transport between the laterite 

block selected from the quarry which satisfies all the 

requirements and also three different types of cement mortars 

have been investigated in detail. Rate of moisture absorption 

of laterite blocks for different duration of time also has been 

studied to satisfy the Indian standard requirements 

 

Keywords- Masonry, mortar, water transport, Rate of moisture 

absorption. 

 

I. INTRODUCTION 

 

 Masonry units are generally porous and have the 

tendency of absorbing the water from the mortar due to 

capillary suction. The rate at which it absorbs water varies 

with time. Initially it absorbs the water at a very high rate and 

after sometime the rate of suction slows down. This property 

of masonry units affects the behaviour of masonry adversely. 

The mortar in the masonry becomes deficient in water as all 

the water in the mortar gets transported to the masonry units. 

This will be very high especially when the masonry units are 

dry. The water deficiency in the mortar will lead to incomplete 

hydration. Any incomplete hydration will lead to reduction of 

strength of masonry. These water transport studies have 

elaborately made by G.Sarangapani (1998) for bricks. He has 

considered cement mortars, soil cement mortars and cement 

lime mortars for his study. He has made it very clear that the 

water in the masonry units has to be carefully adjusted so that 

there will not be any water deficiency in mortar. This can be 

done by using partially saturated blocks. Partial saturation can 

be done by soaking of masonry units in water before 

construction. In this investigation the water transport studies 

have been made for laterite blocks with three types of cement 

mortars  

 

 

II. EXPERIMENTAL INVESTIGATION 

 

Transport of moisture from mortar to laterite block in 

masonry 

 

 This study has been made by considering one type) of 

laterite blocks with three types of cement mortars. Cement 

mortars considered for the study are 1:3 cement mortar, 1:4 

cement mortar and 1:6 cement mortar and The simple 

experiment suggested by Groot (1993) to study the water 

transport phenomena has been adopted. The steps of the 

experiment are listed below. 

 

a) The oven-dry blocks used in the experiment are soaked in 

water for varying duration like  0min, 5min, 10 min, 

15min, 20min, 25min, 30 min etc. 

b) The partially saturated laterite block is covered with fresh 

mortar to a thickness of 10mm on top and another 

similarly saturated laterite block is kept on the mortar. 

c) The top laterite block is removed after one hour and the 

mortar is scooped out and placed in the container to note 

down the dry weight. This indeed has been used to 

calculate the moisture content of mortar.   

 

Rate of moisture absorption of laterite blocks 

 

 The rate of moisture absorption of laterite blocks of 

type III was determined by soaking in water for different 

duration of time (0 min,5min, 10min, 15min, 20min, 30min, 

40min, 50min, 60min, 2hour, 3hour and 24hour). Five 

specimens were used for each case. The test is carried out as 

per the procedure given in IS: 1124-1974.  

 

III. RESULTS AND DISCUSSION 

 

Transport of moisture from mortar to laterite block in 

masonry 

 

 The variation of water-cement ratio of mortar with 

moisture content of laterite blocks have been plotted in the 
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Abstract: Engineers are challenged to develop cost effective ways to produce large quantities of water suitable 

for drinking, crop irrigation and commercial use for regions of the world that suffer from water shortages. 

Water desalination is expensive, requiring large amounts of energy and specialized equipment to convert 

saltwater into drinking water. The present study aims to develop a cheaper, cleaner, easy and more energy-

efficient way of desalinating seawater technique by using natural filters; it can help the common people as it 

affordable during their immediate requirements. The developed technique seemed to be very effective in 

reducing the concentration of seawater ions. The desalination system is developed by selecting coconut-shell 

charcoal as the substrate material. As per the results obtained from prototype of seawater and brackish water, 

there is 60% reduction in chloride and 75% reduction in sodium; this is mainly due to the usage of activated 

carbon charcoal as the filter media. It is also observed through experiments that there is 100% reduction in 

iron,53% reduction in sulphate, 20% reduction in total dissolved solids and 12% reduction in  hardness which 

clearly indicates that the selected filter medias those are activated carbon charcoal, sand, laterite would be 

used as the filter medias for future experiments on desalination using natural filters. This work is to present an 

overview of current and future technologies applied to the desalination of brackish as well as seawater to 

produce freshwater for supplementing drinking water supplies to the common people in smaller quantity. 

Removal efficiency increases with the increase in contact time respectively, for both seawater and brackish 

water, which was considered to be maximum purification ~40%. 
 

Keywords: Desalination, Seawater/Brackish water, Activated Carbon, Coconut Charcoal, Eco-friendly 
 

 

1. Introduction 
 

Fresh water today is a scarce resource, and it is being 

felt the world over. More than 2000 million people 

would live under conditions of high water stress by 

the year 2050, according to the UNEP (United 

Nations Environment Programme) [27], which warns 

water could prove to be a limiting factor for 

development in a number of regions in the world. 

Around one-third of the world population now lives in 

countries with moderate to high water stress—where 

water consumption is more than 10% of the renewable 

fresh water supply, said the GEO (Global 

Environment Outlook) 2000, the UNEP’s millennium 

report [3]. 
 

As population increase and source of high quality, 

fresh drinking water decrease, using desalination 

processes to provide freshwater when other sources 

and treatment procedures are uneconomical or not 

environmentally responsible is becoming more and 

more common. Desalination is any process that 

removes excess salts and other minerals from water.  

In most desalination processes, saltwater (also called 

“feed water”) is treated and two streams of water are 

produced: 1. Treated freshwater that has low 

concentrations of salts and minerals. 2. Concentrate or 

brine, which has salt and mineral concentrations 

higher than that of the feed water [14]. 
 

Desalination processes may be used in municipal, 

industrial, or commercial applications. With 

improvements in technology, desalination processes 

are becoming cost-competitive with other methods of 

producing usable water for our growing needs. The 

pure water that is obtained after desalination must be 

re-mineralised to be adequate for human 

consumption. Desalination has been used for 

thousands of years - Greek sailors boiled water to 

evaporate fresh water away from the salt and Romans 

used clay filters to trap salt. Today’s sophisticated 

methods still generally use the concepts of distillation 

or filtration [26]. 
 

 
Fig.1 Main inputs and outputs in a desalination 

process 
 

The feed water for desalination processes can be 

seawater or brackish water. Brackish water contains 
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Abstract: -- Polyester Composites have clinched utmost prominence and are implemented in various spheres of applications. 

The proffered research work involves evaluation of the hardness parameters of Banana and Jute Fiber reinforced Polyester 

Composites, assenting the precept of Shore-D Hardness Tester. Banana and Jute Fiber reinforced Polyester Composites were 

prepared using polyester resin and banana fibers of 10mm length, polyester resin and jute fibers of 30mm length respectively 

,varying the fiber volume fraction from 5% to 25%,with an increment of 5%,to 3mm and 5mm thicknesses. The Banana fiber 

reinforced Polyester Composites of 5mm thickness. with fiber volume fraction of 20% exhibited higher Shore-D Hardness 

values. Same trend was traced by the Jute fiber reinforced Polyester Composites. 

Key words: banana, polyester, composite, jute. 

 

I. INTRODUCTION 

 

Fiber-reinforced polymer composites have acquired 

preeminent significance in several areas of their 

implementation due to pronounced phenomenal qualities, such 

as superior strength, durability and resistance to adverse 

atmospheric conditions. Composites are the materials 

synthesised by coalescing two or more than two substances, in 

a manner that they retain their individual properties and the 

resulting material has remarkable, distinguished characteristics 

in analogy with its integrants [1]. The composites, 

predominantly encompasses the tenacious and steady 

component which has load sustaining potentiality and is 

referred to as “Reinforcement”; the disparate fragile 

component which plays the role of holding the reinforcement 

firmly is called “Matrix”[2] .         

The stiffness and strength required to sustain the structural 

loads is rendered by the Reinforcement. On the other hand, the 

matrix contributes towards retaining the placement and 

position of the reinforcement. 

Considerably, although the integrants of the composites 

restrain their respective mechanical and chemical properties 

,the resultant composite material possesses an array of 

characteristics which the constituent components cannot yield 

individually. The fibers performing, the role of reinforcement 

could be naturally obtained or artificially synthesised [3] 

.Synthetic fibers vastly utilised in the fabrication of Fiber 

reinforced Composites are carbon, glass, boron and ceramic 

substances. In the present scenario, composites have found 

wide application in the field of engineering and technology. 

The reinforcement in the composites typically constitutes of 

fibers, flakes or particulate matter such as carbon, boron, glass, 

metals, silicon carbide, and ceramic materials, which play a 

significant role in making the composites tough and robust. 

Previous studies reveal that the fiber length and fiber volume 

fraction contribute notably to the strength acquired by the fiber 

reinforced composites. The matrix constitutes, primarily 

adopted in fabrication of composites are metals, polymers and 

ceramic materials.  

 

Composite materials acquired by amalgamation of 

naturally accessible fibers with suitable matrix components are 

termed as Natural Fiber Reinforced Composites. Natural Fiber 

Reinforced Composites are gaining importance and are being 

utilised for a number of applications due to their availability in 

abundance, hasty accessibility and eco-friendly nature. The 

counterpart Synthetic fibers cause threat to the environment 

and also involves tedious techniques of production and is 

highly priced. In the case of natural fibers ,there is no urge or 

need of manufacturing mechanisms since they are readily, 

naturally available; they only need to be extracted from their 

respective sources and need to be processed for their usage in 

fabrication of composite materials. Above stated fibers are 

easily accessible, exhibit appreciable strength and are of course 

economical. The intended work portrays the formulation and 

the salient, competitive traits of the natural fiber reinforced 

composites, comprising Banana, Jute fiber and polyester resin. 
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1bstract-The Huge amount of Big Data is constantly 

aTiv ng With the rapid developRnt o! business 

organizations and they are interested n en racting 

knowiedgeable intormation fro m co llected data. Frequent 

item minng of Big Data helps with business decis ion and 

10 provide high quality service Ihe resuli of traditional 

frequent item set min ing algornth m on Big Data is not an 

effective way which leads to high computation time. An 

Apache Hadoop MapReduce is the most popular data 

intensive distributed computing tramework lor large s cale 

data applications such as data mining. In this paper, the 

author identities the factors allectng on the pertormance 

of frequent item mining algorithm based on Hadoop 

MapReduce technology and proposed an approach for 

optimizing the performance of large scale frequent item 

Set mnug. The Eperimenis result shows the potential of 

the propOsed approach. Pertormance s significantly 

optimized for large scale data min ing in MapReduce 

technique. The author believes that u has a valuable 

contribution in the high pertorman ce computing of Big 

Big Data is main ly characterized by 3 V's edre me 

volumes, eNre me variety and edre me velocity. Vo lume 

can vary bey ond zettabytes. Velocity defines the speed at 

which data is generated and huge vanety of data can be 

used. It is really critical to bus iness enteprises andts

emerging as one of the most important technologies in 

modem wO rld. Many business enterprises accumulate 

large quantities ot data from cus tomer transactions; they 

handle more than one billion customer trans action every 

day. For examp le, EBay has $0 petabytes of data 

captues s0 terabytes every day, US retailers have around 

500 petabytes of data, Ama zon is world's biggest retail 

store which has bil lions of active customer data etc. 

Huge amount of data continuous ly collected and stored in 

their data warehouse. Now bus iness organ izations are 

interested in exracting knowledgeable informat ion from 

stored data. The intomation contamed in transaction 

database is large. So it is very dificult to understand and 

also difficult to exract knowledgeable information from 

this huge dataset. To solve this problem the technique 

called frequent item mining is used. This technique tinds 

the trequency of item purchased together. It is useful in 

exnracting hidden predictive information from large data 

sels. And l Is a powerful technology With exreme 

Data. 

Index Terms-Big Data, Hadoop. MapReduce. Hadoop 

Distributed File System (HDFS),. Apriori Map Reduce, 

FP-growth MapReduce. 

potential t0 help organ izat ions. t focus on the most 

important 
information in their data warehouse. The 

requent item mining technique predicts future trends and 

behaviors. It allows bus iness es to undertake proactive, 

knowledge-driven 
decis ions. Apriori and FP-g owth are 

the most famous algorith ms to dis cover frequenl paltemIS 

in large data sets. However, the existing data nmining tools 

I. INTRODUCTION 

We live in the Big Data Era. Big Data is a broad term 

that describes a massive volu me of structured, semi 

based on sequential Apriori and FP-gro wth algorithms are 

notefticient to mine a huge transaction data. 
structured and unstructured data. Due to the advent of 

new technologies and digital world of data is e panded to 

10 zettabytes (10* bytes) Huge amouni o data is 

generated trom socal networking sues, 
CcOeCC, O intrastructure that can store, manage and processug 

Line bankng, weather stations, 1arket iransactions elc. amounts of data in short time. It can protect data secumy 

We would require a robust distributed computng 
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Abstract: As in recent years digital data transmission and image application have 

been increasing, maintaining secure transmission of image is of high importance. 

Image Encryption is implemented to achieve security on image applications. This 

paper exhibits a survey on various existing image encryption techniques. The paper 

mainly focuses on two types: Image encryption with Key(s) and Image Encryption 

without Key(s). In addition it also describes several properties of a good image 

encryption technique. The paper presents a survey of most popular algorithms and 

research papers that are related with different image encryption techniques.  

Keywords: Chaotic sequence, image scrambling, error diffusion, visual 

cryptography, random grid. 

1. Introduction 

With an impeditive growth in multimedia applications and network technologies, 

secure transmission of multimedia files must be guaranteed over untrusted networks. 

Various confidential data such as military communication, bank data, government 

identifications, personal image files are exchanged over internet. Hence, data must 

be authenticated and authorized with suitable encryption techniques. 

While transmitting secret images, high security must be provided due to threats 

like hacking, spoofing, eavesdrops. These attackers utilize weak link over 

communication network to steal the information. Traditionally an appropriate image 

compression technique is applied on image data and its output is encrypted. This 

process can be reversed while decrypting. The process of image Encryption 

transforms an image such that it is difficult to understand or predict the original 

image. Image Encryption process includes application of best suitable algorithm 

and/or key(s) to convert original digital image into cipher image before they are 

transmitted or stored. Decryption involves application of same algorithm and same 

and/or different key(s) to get back the original data from cipher code.  
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Abstract : The article presents a decentralized Proportional Integral (PI) controller for a pilot 

plant binary distillation column and discusses, the basic theory of the decentralized control 
technique. The Relative Gain Array (RGA) approach is used for input output pairing. The PI 

controller is designed based on process parameters such as time constant and time delay of the 

process transfer function matrix. The algorithm is compared with cross- control technique, and 
the performance is evaluated with Integral Square Error (ISE) and Integral Absolute Error 

(IAE)criteria. The simulation technique has been adopted to study the main effect and the 

interaction effect of the plant model for the identified distillation column. Moreover, servo and 

regulatory response are evaluated. Further, the simulated results are validated in real- time 
environment for the identified Two Input Two Output (TITO) distillation column model. 

Keywords : Pilot Plant, Decentralized PI Controller, Relative Gain Array, Integral Square 

Error, Integral Absolute Error. 
 

I. Introduction 

The Proportional Integral Derivative (PID) control technique is one of the commonly used control 

technique, which has the advantages of simple structure, reliability, easy operation, and tuning along with fairly 

good control performance over its counterparts
1-4

.It is evident from the available academic literature that more 
than 95% of the process industry uses thePI/PID control technique

5
.The academic literature discusses several 

PI/PID control schemes for single or multi Input/Output (I/O) processes
6
. The control of the Multiple Input 

Multiple Output (MIMO) system is challenging because of loop interaction, multiple delays,etc
7, 8

. The 
interactive MIMO systems can be controlled either by centralized or decentralized control techniques

9
.Complex 

structure and lack of integrity are the major drawbacks of the centralized control technique
10

.The decentralized 

PI/PID control technique is most widely used in multivariable process control industries. This is mainly due 

toits hardware simplicity, easy tuning, and capacity to satisfy the control objectives.However, the control 
structure performance is limited because of interaction between the loops

11
.This is due to the existence of non-

zero off diagonal elements in the process plant transfer function matrix. The academic literature highlights two 

major issues of the decentralized controller,namely, pairing problem (to identify which output should be 
controlled by which input) and tuning problem (to identify and tune individual controllers)

12
.The reduced loop 

interaction can be achieved by proper pairing of manipulated and controlled variables
13

.The Relative Gain 

Array (RGA)- based control configuration is most commonly used for loop interaction in MIMO process 

industries
14

. The RGA- based control technique uses steady state gain of the system to identify the interaction 
effects in the MIMO system

10
. Thus, the current research adopts the RGA approach to interpret the interaction 
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validate the performance effect of the ‘Decentralized’ and ‘Cross-controller’ techniques. The results of this 

comparison depict that, the decentralized PI control technique results in significantly improved 
performance.Further, duringresearch work it was observed that significantly improved response is achievedwith 

both the control techniques. In addition, the simulation responses of the decentralized PI control technique on a 

pilot plant binary distillation column were validated through real-time experimental results. 
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Nomenclatures and Abbreviations 

δ1, δ2 : Tuning parameters 

T3 : Temperature of Tray-3, near the bottom of the column in Degree Celsius 

T6 : Temperature of Tray-6, near the top of the column in Degree Celsius 

kc : Proportional gain 

τI : Integral gain 

T : Time constant in hours 

τ : Time delay in hours 

PI : Proportional-Integral 

RGA : Relative Gain Array 

ISE : Integral Square Error 

IAE : Integral Absolute Error 

TITO : Two Input Two Output 

I/O : Input/Output 

PID : Proportional-Integral-Derivative 

MIMO : Multi Input Multi Output 

DAQ : Data AcQuisition 

SSR : Solid State Relay 

SP : Setpoint 
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Abstract 

A description of the mathematical model of a pilot 
plant binary distillation column so developed is hereby 
presented. The binary mixture is composed of isopropyl 
alcohol and water. The steady state behaviour of the 
distillation column is used to identify the transfer matrix 
model. The obtained transfer matrix model is in the form 
of First Order Plus Time Delay (FOPTD). The open loop 
experimental test is conducted to identify the linear 
model of the pilot plant distillation column using 
leapfrogging technique. This technique is used here, to 
obtain the minimum root-mean-square deviation 
between the experimental and modelled data. The 
experimentation is performed by introducing small step 
change in the reboiler electric heater power and the 
responses of the tray temperatures are recorded in the 
MATLAB environment. Similarly, step change in the 
reflux flow rate is introduced to record the tray 
temperatures. 

 
     Key Words and Phrases: Binary Distillation 
Column, Reboiler heater electric power, Reflux flow 
control, Isopropyl alcohol- Water feed. 
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9  

obtain local transient model over the entire transient. The 

distillation column is observed to achieve steady state status to 

develop the First Order Plus Time Delay (FOPTD) transfer matrix 

model. 

Future Work 

The possible direction of the future work is to simulate the control 

algorithm such as decoupler, Quantitative Feedback Theory (QFT), 

Predictive QFT for the identified model of the distillation column. 

Further, validation of the simulation results in real time. 
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Abstract 

Predictive control technique is a dominant 
technique to design a controller which is robust 

in nature. Predictive control techniques evolved 

from the dynamic matrix control concepts. The 

overshoot with the Process Variable (PV) 
around the set point has been observed as the 

limitation of Dynamic Matrix Control (DMC) 

algorithm. To overcome this drawback, few 
modifications were made in the dynamic matrix 

control algorithm by adding an extension. The 

extension is in the form of weighting matrix 

which will be used in the final control law. The 
results obtained with the extended DMC shows 

a significant difference in time domain analysis 

for both the primitive dynamic matrix control 

and the extended dynamic matrix control. The 
control algorithms developed were implemented 

on the First Order Plus Dead Time (FOPDT) 

model in Simulink platform with MATLAB 

2015 environment.  
AMS Subject Classification: 15A09, 
65F35, 60G25. 

Key Words and Phrases: FOPDT; Model 

Predictive Control; Dynamic 

Matrix Control; Extended Move 
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Abstract—The article presents the design and implementation of 
a multi-loop PID controller for a pilot plant distillation column, 
based on the Multi-Scale Control (MSC) technique.  Designing an 
effective multi-loop PID controller is challenging because of the 
interactions and dead time.  The main feature of this multi-scale 
control scheme is its communicative structure, which enables 
communication among all the sub-controllers in the system.  This 
scheme reduces the interaction leading to improved control 
performance and robustness. Moreover, it is an organized 
method to design a multi-loop based PID controller. Further, its 
effectiveness and applicability is demonstrated both in simulation 
and real- time environment using MATLAB/Simulink. 

Keywords— Multi-loop PID Control, Decentralized control, 
MIMO process, MSC control 

I. INTRODUCTION 
In the industrial field, most of the process systems have 

Multiple Inputs Multiple Outputs (MIMO).  Interaction 
between the inputs and outputs, and the existence of dead time 
and inverse response behaviour of multivariable systems are 
the major hurdles for the designing of a robust controller [1].  
Since the control loops interact with each other, the tuning of 
one loop cannot be carried out independently.  The MIMO 
process can be controlled by multi-loop controllers or 
centralized controllers.  Its design simplicity and cost 
effectiveness attracts process control engineers to prefer the 
multi-loop PID controller over the centralized control 
technique [2, 3]. In multi-loop control, the MIMO processes 
are treated as a collection of multi-stage loops.  The controller 
is designed and implemented on each loop by considering loop 
interactions [4, 5].  Multiloop controllers are widely used due 
to its reasonable performance, simplicity, and robustness [6, 
7]. 

Distillation is meant for the separation of two different 
mixtures based on its boiling points of the solution. It is the 
most widely used separation process in petroleum industries 
[8]. The current article considers the transfer function model 
for simulation [9, 10].  The reflux flow rate and reboiler power 
rate are the Manipulated Variables (MV), whereas the tray 
temperature is considered as the Control Variable (Temp. of 
T5 and Temp. of T1) for the present research. Also, the 

research presents a simulated control algorithm using the 
MATLAB/Simulink with and without load disturbance. Later, 
a closed loop response is validated through real- time 
experimentation [9, 10]. 

The article is organized as follows:  Section 2 gives a brief 
summary of the Inter-Communicative Decentralized Multi-
Scale Control Scheme; Section 3 explains step- by- step the 
design procedure of the Multi-Scale Control (MSC) controller, 
and Section 4 presents the expression for the Proportional 
Integral Derivative (PID) controller.  The simulation and 
implementation results of the MSC based PID controller is 
presented and discussed in section 5. The article concludes 
with the direction for the extension of present work. 

II. MULTI-SCALE CONTROL SCHEME 
Conventional control algorithms are not physically 

realizable or are too complex for practical implementation [11, 
12]. The MSC based control scheme is significantly equivalent 
to the conventional controller with improved interaction and 
performance. Moreover, it is a decentralized control 
algorithm, capable of overcoming the performance limitation 
imposed by the presence of process interactions [13-14].  The 
design principle of the MSC scheme is to first decompose a 
given plant into a sum of basic modes. These might be the 
factors having distinct speed and time-scales. In the MSC 
based controller scheme, an individual controller is designed 
to control each of these plant modes.  Finally, an overall multi-
scale controller is constructed by combining all the sub-
controllers. The control algorithm presented in this article is 
applicable to both stable and Type-1 process [6]. 

The MSC scheme presented in the article is to divide a 
given plant G into group of sub models, having different speed 
of responses (G=M0+M1).    Hence, two separate controllers 
are needed which are specifically designed to control each of 
the plant modes.  To achieve good overall control 
performance, it is vital that two sub-controllers are assembled 
in such a way that they function cooperatively as shown in 
Fig.1.  

In Fig.1, G denotes the First Order Plus Dead Time 
(FOPDT) plant to be controlled. M1 and K1 are used to control 

978-1- 5090-4967- 7/17/$31.00 © 2017 IEEE
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Fig. 6. Experimental setup of pilot plant binary distillation column 
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Fig. 7. Real-time implementation of MSC based PID controller for a pilot plant binary distillation column with the setpoint of T1=72 Deg. C. and T5=65 Deg. C. 

VI. CONCLUSION 
The MSC based PID controller is designed for the 

MIMO system with time delay. The first order pade formula 
is used for approximation of time delay. The diagonal 
elements of the plant transfer function model are used to 
design the multi-loop PID controller. Further, the closed 
loop response is tested with and without disturbance. The 
designed controller is also implemented on the pilot plant 
distillation column, and satisfactory closed loop response is 
obtained. A significant influence of the control performance 
is achieved, both in simulation and real- time. The research 
can be further extended to compare the results with other 
MIMO decentralized controllers. In addition, the method 
can be elevated to higher order MIMO systems. 
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Abstract
Graphene is a monolayer carbon atoms discovered in the recent past which has
inspired researchers in a wide range of applications. It has a surface area as high as
2630 m2/g and thermal conductivity value of 3000 W/mK-1 at room temperature. It is
chemically the most reactive form of carbon with one carbon atom exposed to reaction
from each side. Stable dispersion of graphene was achieved using sodium dodecyl
sulfate surfactant. Graphene nanofuel was prepared by dispersing of graphene in
simarouba methyl ester blend with diesel. The dispersion was characterized using the
ultra violet visible spectrometry. The performance, combustion and emission
characteristics were studied on a single cylinder, water cooled, direct injection, four
stroke computerized diesel engine test rig. The characteristics were studied for three
different dosing levels of graphene nanoparticle and three different fuel injection
timings. It resulted in improved brake thermal efficiency, reduced unburnt
hydrocarbon and carbon monoxide emission. The addition of graphene nanoparticles
and advancing the injection timing has resulted in a significant reduction in the
combustion duration and a marginal increase in the peak cylinder pressure at all
operational loads.
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ABSTRACT 

 
Tool wears monitoring continuous to be a major area of concern in machining. In order to produce quality 

products at reasonable cost tool condition monitoring becomes an important study for all the researchers. 

Another drawback of most of these works is that constant cutting parameters are used for entire tool life. The 

Monitoring system can detect tool breakage and tool wear conditions using very simple triaxial sensors, 

surface finish of machined parts and dimensional accuracy dependent on tool condition. This paper reviews in 

eight categories in TCM: singularity analysis for tool state estimation, Artificial Neural Network, signal de-

noising, time- frequency analysis, feature extraction, density estimation of tool wear classification, k-star 

algorithm, histogram feature of vibration signal. This paper provides a comprehensive survey of the current 

research on wavelet analysis to TCM and also some new novel techniques for future studies in this area.  

 

Keywords: Wavelet Analysis, Tool condition monitoring. 

________________________________________________________________________________ 

I. INTRODUCTION 

The main aim of tool condition monitoring is that, to apply appropriate sensors signal processing and pattern 

recognition techniques to choose and predict the cutting tool state, so as to reduce loss brought about by tool wear are 

tool breakage/failure  by this can so as to reduces the loss. In order to achieving an effective tool condition monitoring 

(TCM) system can ensure productivity and improve work piece quality so hence, has a major affect on machining 

efficiency [1].In machining contact between cutting tool, work-piece and the chips imposes pressure on the tool and 

leads the shapes of the tool to change either gradually as tool wear are abruptly has tool breakage/fracture [2]. 

 

 Tool condition is defined on the basis of geometrical changes in the tool, direct monitoring methods like vision 

and optical approaches, which measure geometric parameters of the cutting tool, have been established [3-5]. The main 

advantage of direct method is that capturing actual geometric changes arising from wear of tool. Hence, direct 

measurements are very difficult to implement due to continuous contact between tool and work-piece, and impossible 

because of the presence of the coolant fluid. The direct methods use these technologies: touching trigger probes, optical, 

radioactive, proximity sensors and electrical resistance measurement techniques [6].The indirect approaches are achieved 

by deducing or correlating suitable sensor signals to tool wear states. They are used in different techniques such as 

cutting forces, acoustic emission, temperature, vibration, spindle motor current and torque [7]. 
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Abstract: The role of business in society has undergone several 

changes. Today, more corporates have begun to realise their 

responsibility to society, to whom they owe their existence. 

Millions of people lack basic amenities and subsist in poverty – 

a situation that cannot be redressed by the government alone. 

That is the adequate reason for concerned action on the part of 

those who can contribute to make a difference. The corporates 

can contribute towards millennium development goals through 

their Corporate Social Responsibility (CSR) initiatives. This 

paper attempts to evaluate the contribution of large scale units 

in Karnataka towards millennium development goals. The 

findings of the study shows that the corporates are actively 

involved in some of the CSR initiatives like education, 

environment, and health issues. It is also found that corporates 

attach high importance for some of the CSR initiatives such as 

rehabilitation and resettlement, child care, environment 

protection, disaster management, livelihood promotion, 

sanitation, education, water and health issues. Therefore we 

can understand that the corporates have an important role to 

play in the millennium development goals. Effective corporate 

social responsibility towards communities requires close 

interaction with current development thinking, which has been 

constantly evolving. Initially there was welfare and now there 

is empowerment. Soon, basic needs will become basic rights. 

These ideas seem to gain currency in the view that human 

development is the ultimate goal and economic growth alone 

cannot ensure it. Government support in implementing CSR 

initiatives will be helpful in channelising the funds of the 

private sector, public sector and MNCs towards the 

developmental goals. 

Keywords: CSR, MDGs, Large scale units, CSR initiatives. 

I. INTRODUCTION 

India began with a mixed economy consisting of a state-owned 

public sector, and a private sector subject to industrial licensing 

and many administrative controls on imports; exports; foreign 

exchange etc. Between 1950 and 1990, the economy grew at 

only 3.5 per cent per annum. The 1990‟s have perhaps been the 

decade of profound change in India‟s economic paradigm and 

have significantly affected Corporate India. Structural 

adjustment has meant an increasing role for the corporate 

sector and freedom from controls – an opportunity of immense 

proportions. It has also meant competition, both from within 

and from outside, and a breakdown of protections that the 

sector earlier enjoyed. All the above reforms have taken the 

Indian economy to a high growth path of 8 per cent. In the year 

2007-2008, it exceeded 9 per cent. But questions have arisen 

on the quality and contents of the growth. Inflation rose above 

12 per cent in November 2013. In 2016-17 growth rate fell to 

7.1 per cent. Disparities of income and wealth have widened.   

With every change Corporate India has a major role to play in 

the lives of all Indians. While Corporate India represents one 

face of this country, there exists another visible face, marked 

by poverty, illiteracy, abysmal health, inhuman living 

conditions and overpopulation. Corporates can respond to these 

critical issues through their CSR initiatives. The challenge for 

CSR is framed by a vision that was distilled in 2000 into the 

Millennium Development Goals (MDGs) – „a world with less 

poverty, hunger and disease, greater survival prospects for 

mothers and their infants, better educated children, equal 

opportunities for women, and a healthier environment‟. 

Unfortunately, these global aspirations remain far from being 

met in many developing countries.  

Business is viewed as a custodian of society‟s resources – 

people, raw materials, services, and infrastructure. 

Organisations are the citizens of society and therefore, they 

owe certain responsibilities towards the society. CSR involves 

a commitment by a company to manage its roles in society – as 

producer, employer, marketer, customer and citizen – in a 

responsible and sustainable manner. That commitment can 

include a set of voluntary principles – over and above 

applicable legal requirements – that seek to ensure that the 

company has a positive impact on the societies in which it 

operates. 

An insight into the involvement and importance of CSR 

initiatives of corporates in Karnataka is attempted in this study 

to understand their contribution towards MDGs. MDGs are an 

international effort on the part of the nations to achieve 

development by setting an agenda for development. It is a 

noble global effort to accelerate progress in developing 

economies to achieve growth. Unless a target is set action 

cannot be gauged. MDGs have been widely accepted as a 

yardstick for measuring the development progress across the 

countries. In this regard an attempt is made to highlight the role 

of corporates in the achievement of developmental goals.   

Objectives of the study 

 To find out the extent of involvement of large scale 

units in CSR initiatives. 

 To know the importance attached by the corporate for 

various CSR initiatives. 

 To understand the contribution of CSR initiatives 

towards MDGs. 

II. METHODOLOGY 

The samples for the purpose of analysis were drawn from the 

address list contained in Federation of Karnataka Chambers of 

Commerce and Industry (FKCCI) and Confederation of Indian 

Industry (CII).  Only large scale industrial units in Karnataka 

mainly engaged in either manufacturing or service activities 

and representing the private, public and multinational 

enterprises were chosen. A stratified disproportionate random 

sampling technique was adopted to choose the respondent 
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a b s t r a c t

A new derivative of chalcone, 3-(4-bromophenyl)-1-(pyridin-4-yl) prop-2-en-1-one (4BP4AP), crystal-
lizing in centrosymmetric structure has been synthesized using the ClaiseneSchmidt condensation re-
action method. The FTIR and FT-Raman spectral studies were carried out on 4BP4AP for structural
conformation. The single crystals were grown using slow evaporation solution growth technique. The
single crystal XRD of the crystal shows that the crystal system of 4BP4AP is triclinic with space group P-1.
Scanning electron microscope images enunciate the surface smoothness and the two dimensional
growth mechanisms in the crystal. The crystal is transparent in the entire visible region as indicated by
the UV-VIS-NIR spectrum. The thermal stability and phase transition of the compound was studied by
thermogravimetric and differential scanning calorimetric analysis and found to be stable up to 200 �C. By
performing the open aperture z-scan experiment, nonlinear absorption and optical limiting behavior of
the crystal were studied. The crystal can be used for optoelectronic application due to its excellent photo-
physical properties.

© 2016 Elsevier B.V. All rights reserved.

1. Introduction

Currently nonlinear optical (NLO) materials exhibiting strong
two photon absorption (TPA) are of great interest due to their wide
range of applications. Among the variety of molecular and bulk
materials studied for NLO properties, organic materials are of
particular importance due to their optical and electronic properties,
which are tunable through structural modifications [1]. Organic
materials with large third order NLO coefficients are attractive for
various photonic applications such as optical communication,
signal processing, optical modulation, optical disc data storage,
electro-optic modulation, optical switching and optical limiting
[2,3]. Chalcone and its derivatives are one of the important classes
of optically nonlinear organic materials. These are open chain fla-
vonoids with two aromatic rings joined by a carbonyl group and
two a,b-unsaturated carbon atoms [4]. The presence of extensive
conjugation in these molecules provides a charge transfer axis. Also

one can tune one of the aromatic rings of chalcones as donor and
the other as acceptor by incorporating suitable functionalities on
the aromatic rings so that the charge transfer takes place from the
donor to the acceptor through the charge transfer axis [5,6]. Due to
the overlapping of p orbital in these molecules, delocalization of
electronic charge distribution increases the mobility of the electron
density which in turn enhances the optical nonlinearity [7].

Heterorings such as furan, pyridine and thiophene, due to their
lower aromatic stabilization energy than benzene have been re-
ported to provide more effective p-conjugation between donors
and acceptors, resulting in larger nonlinearities [8]. Recently our
research group has reported a number of pyridine based chalcone
molecules with efficient NLO response [9e14]. Among them BPP
[14] showed a SHG efficiency of 1.4 times that of urea. In this
compound a bromo group is substituted at the para position of
phenylene moiety seeing that para substitution is more effective in
forming noncentrosymmetric crystal structures [13]. Moreover, BPP
is designed by just replacing the benzene ring of 4-bromochalcone
(4BC) by the pyridine ring in which a nitrogen atom is placed at the
meta position to the carbonyl group and this results in the* Corresponding author.
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ABSTRACT
In the arena of engineering, metallurgists look for techniques to improve the mechanical and chemical properties 
of the materials. A review of a host of relevant literature on the composites leads to some important observations 
on the gap that prevails for developing the composite with increased strength to weight ratio, improved mechanical 
properties, and reduced corrosion rate with the addition of fused SiO2 dispersoid for the nickel-based alloy. In this 
connection, an investigation has been carried out to fabricate and evaluate the strength, chemical properties, and 
corrosion resistance of chilled composites consisting of nickel matrix with fused silica particles (size 40-150 μm) 
in the matrix. The main objective of the present research is to obtain �ne grain Ni/SiO2 chilled sound composite 
having very good properties. The dispersoid added ranged from 3 to 12 wt. % in steps of 3%. The subsequent 
composites cast in molds containing metallic and non-metallic chill blocks (MS, SiC, and Cu) were tested for their 
microstructure, chemical properties, and corrosion behavior.

Key words: Chills, Corrosion, Fused silica, Metal matrix composite, Nickel alloy, Scanning electron microscope, 
Energy dispersive X-ray.

1. INTRODUCTION
The demand for functional materials to provide high 
performance posed challenges to the researchers, 
and continuous attempts are being made particularly 
in the areas of the design and development of novel 
processing techniques about alloys.

Nickel alloy-based metal matrix composites are the 
class of advanced materials that are well suited for 
pumps, valves, and automotive industries because of 
their strength, corrosion resistance, and for electric 
and electronic industry because of their high thermal 
and electrical conductivities [1,2]. In particular, the 
particle-reinforced metal matrix composites (MMCs) 
are attractive since they exhibit near-isotropic 
properties in comparison with the continuously-
reinforced matrices. Many researchers reported the 
advantages of nickel alloy compared to other materials 
including the potential for high hardness, good 
abrasion resistance, improved corrosion resistance, 
and micro creep performance. Furthermore, 
fabrication of the discontinuously-reinforced nickel 
composite can be achieved by standard metallurgical 
methods [3-5].

With the increment in the interest for quality 
composites, it has become crucial to create nickel 
combination composites that are free from hardening 
imperfections. It is understood that Ni alloys solidify 
over an extensive variety of temperature and are 
hard to nourish amid cementing. Nickel composite 
is inclined to surrender as a small scale shrinkage. 
The scattered porosity brought about by the pale 
method of hardening can be successfully diminished 
through the utilization of chills. Chills concentrate 
heat up at a speedier level and advance the directional 
solidi�cation. In this manner, chills remain broadly 
utilized by foundry engineers for the generation of 
comprehensive and excellence castings. Smaller scale 
contraction or scattered penetrability in the composite 
can be reduced by the reasonable area of chills [6-8]. 
Chills extract heat at a faster rate and promote 
directional solidi�cation. Therefore, chills are widely 
used by foundry engineers for the production of sound 
and quality castings. Micro-shrinkage or dispersed 
porosity in the composite can be minimized by the 
judicious location of chills. Chills help to achieve a 
steep temperature gradient in the desired direction 
and at the desired location. As a consequence of using 
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Abstract—In the current investigation, a comparison will 

be made between the Aluminum and Aluminum-Carbon 

Fiber Reinforced Polymer (CFRP) sandwiched composite 

panels for buckling load carrying capability. The panels 

with maximum compression load will be identified as

critical panels for buckling analysis. Classical approach 

will be followed to calculate the critical buckling load on 

each panel. 

Testing of both panel will be carried out using Universal 

Testing Machine (UTM). Axial compression load will be 

applied on the panel. Dial gauges will be placed either 

side of the panel to capture the displacement about the 

center of the panel for response of the structure under 

uni-axial compression loading. Interpolation of the test 

results will be carried out for comparison of the buckling 

strength between two panels 

Keywords—CFRP composite, Buckling strength,Aluminum 

alloy, Universal testing machine. 

I. INTRODUCTION 

When designing an aircraft, it’s all about finding the 

optimal proportion of the weight of the vehicle and

payload. It needs to be strong and stiff enough to 

withstand the exceptional circumstances in which it has to 

operate. Durability is an important factor. Also, if a part 

fails, it doesn’t necessarily result in failure of the whole 

aircraft. 

Glass Fiber Reinforced Polymer (GFRP) and Carbon 

Fiber Reinforced Polymer (CFRP) are the two commonly 

used composite materials in the airframe structure. From 

the past few years these material have found increased 

usage in the aircraft structural design and development. 

On the other hand, Aluminum alloys have found to be

used in the aircraft structure from past several decades [1-

2].  

The main sections of an aircraft, the fuselage, tail and 

wing, determine its external shape. The load bearing 

members of these main sections, those subjected to major 

forces, are called the airframe. The airframe is what 

remains if all equipment and systems are stripped away. 

Old aircrafts had skin made from impregnated linen that 

could hardly transmit any force at all [3-5].  

Aircraft wings, when subjected to aerodynamic lift loads 

will deform by putting the top skin in compression and 

bottom skin in tension. These panels subjected to axial 

compression are expected to buckle, before leading to 

failure. Therefore, study of buckling load-carrying

capability of stiffened panel becomes an important aspect 

in design & development of the airframe structure. 

In most modem aircrafts, the spar plays an important role 

in carrying buckling loads. Usually spars are attached to 

the skin. In an integral structure, the skin and stiffeners 

have been manufactured from one solid block of material. 

It is also possible to make some kind of a sandwich

structure, in which the skin has a high stiffness due to its 

special structure [6-7]. 

II. EXPERIMENT DETAILS 

Buckling is characterized by a sudden sideways failure of 

a structural member subjected to high compressive stress, 

where the compressive stress at the point of failure is less 

than the ultimate compressive stress that the material is 

capable of withstanding. Mathematical analysis of 

buckling often makes use of an "artificial" axial load 

eccentricity that introduces a secondary bending moment 

that is not a part of the primary applied forces being 

studied.  

Fig. 2.1: Buckling of column 
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Abstract—An investigation has been carried out to 

fabricate and evaluate the strength and soundness of chilled 

composites consisting of nickel matrix and fused silica 

particles (size 40–150 μm) in the matrix. The dispersoid 

added ranged from 3 to 12 wt. % in steps of 3%. The

resulting composites cast in moulds containing metallic and 

non metallic chill blocks (MS, SiC& Cu) were tested for 

their microstructure, hardness and tensile strength

properties. The main objective of the present research is to 

obtain fine grain Ni/SiO2 chilled sound composite having 

very good properties. Results of the investigation reveal the 

following: (1) Strength of the composite developed is highly 

dependent on the location of the casting from where the test 

specimens are taken and also on the dispersoid content of 

the composite. (2) Chill thickness and chill material, 

however, does significantly affect the strength and

soundness of the composite. (3) Soundness of the composite 

developed is highly dependent on the chilling rate as well as 

the dispersoid content.  

Keywords—Chills, Fused silica, Metal matrix composite, 

Hardness and Tensile strength,Nickel alloy. 

I. INTRODUCTION 

Nickel alloy based metal matrix composites are the class of 

advanced materials that are well suited for pumps, valves 

and automotive industries because of their strength, 

corrosion resistance and for electric and electronic industry 

because of their high thermal and electrical 

conductivities[1-2]. The demand for such functional

material to provide high performance has resulted in 

continuous attempts being made particularly in areas of 

alloy design and the use of novel processing techniques to 

develop composites or hybrid materials as serious 

competitors to the traditional engineering alloys. In 

particular, the particle-reinforced metal matrix composites 

(MMCs) are attractive in that they exhibit near-isotropic 

properties by comparison with the continuously-reinforced 

matrices [3-6]. Others reported the advantages of this alloy 

have to offer over the other material include a potential for 

high hardness and abrasion resistance, improved fracture 

crack propagation and good micro creep performance.

Furthermore, fabrication of the discontinuously-reinforced 

nickel composites can be achieved by standard 

metallurgical processing methods and these materials can be 

machined by using conventional facilities. The combination 

of properties offered by particle-reinforced nickel metal-

matrix composites makes these materials attractive for 

applications in the aerospace, defense and plumbing

industries [7-10]. In the past years, only studies have been 

conducted to understand and document the metallurgical 

and mechanical properties of nickel and nickel alloys. 

It is well known that Ni alloys that freeze over a wide range 

of temperature are difficult to feed during solidification. 

The dispersed porosity caused by the pasty mode of 

solidification can be effectively reduced by the use of chills. 

Chills extract heat at a faster rate and promote directional 

solidification. Therefore, chills are widely used by foundry 

engineers for the production of sound and quality castings 

[11-14].With the increase in the demand for quality

composites, it has become essential to produce nickel alloy 

composites that are free from solidification defects. Nickel 

alloy castings widely used in automobiles and industries are 

prone to unsoundness in the form of micro-shrinkage.  

II. EXPERIMENT DETAILS 

2.1 MATERIAL SELECTION: 

The metal matrix material was selected available pure 

nickel base alloy (Monel metal). The chemical composition 

of the matrix is given in the table 1. The reinforcement was 

pure SiO2 of particles size 40μm to 150μm. Induction 

method was used for preparation of the composite. 
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Abstract: Box wing configuration is an unconventional non planar configuration comparable to a conventional wing whose wings are 
connected on the tips by vertical winglets. In this way the wing configuration forms a rectangular box in the front view. The box wing 
configuration allows for savings in induced drag which results in reduced fuel consumption. To understand the basic aerodynamic 
features and their influence on box wing aerodynamics, CFD analysis is carried out based on various design parameters like height to 
span ratio and cant angle of box wing for optimum induced drag using ICEM CFD and ANSYS CFX solver. The design mission and 
geometry constraints of the reference aircraft are applied to the box wing aircraft so that performance and operational characteristics of 
both aircraft can be compared. 

Keywords: ICEM CFD, ANSYS CFX. 

1. Introduction

Drag reduction results in a direct decrease in operating costs 
and in an in-direct decrease in noise and emissions levels. 
Drag during the cruise phase of large transport aircraft 
consist of friction and induced drag, where the induced drag 
is relatively lower than the friction drag. But still it consists 
of 43% of the total drag budget (Frediani, 2006). Thus, any 
reduction in the induced drag will directly improve the 
efficiency of the overall design. Moreover induced drag is 
also coupled with viscous or friction drag (Kroo I.-2005), 
thus its reduction can be beneficial in a greater extent than 
actually comprehended. 

Thus, this study is primarily based on finding an insight into 
the unique aerodynamic characteristics of box-wing 
configurations, with aims to outline and capture the 
important factors of the design for drag reduction which can 
consequently lead to performance improvements. 

2. Literature Review

Next to these theoretical investigations some design studies 
have been performed as well. The first important to 
mention is Lockheed 1974 which gives a good summary of 
the practical aspects of box wing aerodynamics as well as 
to stability and controllability, together with a description 
of the design synthesis of a long range aircraft. In this 
study it was found that box wing aircraft are very sensitive 
to flutter. This sensitivity seems to get stronger with an in- 
creasing h/b ratio. 

One of the starting points of the current thesis is Khan 2010
which presents results of preliminary aerodynamic 
investigations of the box wing configuration conducted with 
the help of low fidelity CFD methods [1]. 

Kroo 2005 gives a good summary concerning non planar 
configurations. There it is mentioned that the reduction of 
induced drag not only affects the fuel consumption during 
cruise, but rather all flight phases. The reason is that the 

aircraft has a significantly improved climb performance as 
well, because acc. to Kroo 2005 the induced drag makes out 
80 to 90 % of the total drag during takeoff and initial climb 
[2-5]. 

Initial examinations were already performed in the twenties 
of the twentieth century by Ludwig Prandtl (Prandtl 1924) 
presenting a theory for assessing the induced drag of multi 
planes. Further theoretical aspects of box wing 
aerodynamics were presented in Durand 1935 which base on 
investigations conducted by Ludwig Prandtl, Theodore von 
Kármán and Max Munk. DeYoung 1980 uses their findings 
to conduct a summary about the span efficiency factor of 
non-planar wing configurations. Cahill 1954 gives the 
results of wind tunnel tests with a simple box wing like 
configuration [6]. 

For a huge part, more recent studies have been conducted at 
the University of Pisa under the supervision of Prof. Aldo 
Frediani (Frediani 2005, Frediani 2007, and Frediani 2009). 
They give a survey of some of the design challenges and 
approaches of how to cope with them and contain 
examinations of medium and long range aircraft as well as 
ULM aircraft [7]. 

One of these is the box wing configuration, a biplane with 
vertically and horizontally staggered wings whose tips are 
connected by extended winglets. The most recognized 
benefits of this configuration are its low induced drag and 
alleged structural superiority 

3. Problem Definition

3.1 Selecting a Base Design

The reference variables like design lift coefficient, operating 
Mach number and other reference values of an Airbus A320 
was chosen as the baseline aircraft. Typical values used 
during the analysis are shown in table 3.1 below (Jane's all 
the world aircraft, 2009). 

Paper ID: NOV162673 706
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---------------------------------------------------------------------***---------------------------------------------------------------------
Abstract -  

Earthquakes are one of the most dangerous natural 
hazards causing damage and collapse to livelihood 
and they are the result of ground shaking caused by 
sudden release of energy in earth’s lithosphere. Due 
to Earthquake ground motions, there is heavy 
economic and life loss. Most of the losses are due to 
collapse of structures such as buildings, bridges, 
water retaining structures. Response  reduction  
factor  is defined as the  factor  by which  the  actual  
base  shear  force  should  be  reduced  to  obtain  
the  design  lateral  force. It represents the ratio of 
the maximum lateral force VB (Design seismic base 
shear) which would develop in a structure to the 
Design base shear calculated using the approximate 
fundamental period Ta.  To compare response 
reduction factor of elevated water tank having 
different capacities(20m3,30m3.40m3,50m3,70m3) 
for different seismic zones and also different soil 
types and also be evaluation of strength factor 
ductility factor and redundancy factor for all various 
seismic zones. Then evaluate the response 
reduction factor of elevated water tank for various 
capacities using non linear analysis in EATABS 
Software. To the study includes the effect of base 
shear, maximum lateral displacement, fundamental 
time period and natural frequency of various zones 
to be carried out and also evaluate the displacement 
of elevated water tank within the permissible limits 
from the code book. Finally the base shear of the 
elevated water tank modal results can be compared 
to the manual calculated results. 

 
Key Words:  Elevated water tank, push over analysis, 
seismic loads, Base shear, Displacement 

 
 
 
 

1.INTRODUCTION  
 
The water tank is the one of the structure which is 
widely used in water distribution system and it is life 
line structure in earthquake prone area. Due to the past 
earthquake many structures have collapsed or 
damaged, it caused the life losses and property losses. 
So if the structure has to be constructed, it is required 
to check out the behaviour of structure under seismic 
loading. If the structure is existing, retrofitting work 
has to carried out. The various factors contributing to 
the structural damage during earthquake are vertical 
irregularities, irregularity in strength and stiffness, 
mass irregularity, torsional irregularity etc. 
 
Earthquakes are one of the most dangerous natural 
hazards causing damage and collapse to livelihood and 
they are the result of ground shaking caused by sudden 
release of energy in earth’s lithosphere. Due to 
Earthquake ground motions, there is heavy economic 
and life loss. Most of the losses are due to collapse of 
structures such as buildings, bridges, water retaining 
structures, etc. 

 
 Earthquakes are natural disasters of a generally 
unpredictable nature. A major earthquake is usually 
rather short in duration, often lasting only a few 
seconds and seldom more than a minute or so. In 
general, during a quake there are usually one or more 
major peaks of magnitude of motion. These peaks 
represent the maximum effect of the quake. Although 
the intensity of the quake is measured in terms of the 
energy release at the location of the ground fault, the 
critical effect on the given structure is determined by 
the ground movements at the location of the structure. 
The effect of these movements is affected mostly by the 
distance of the structure from the epicenter, but they 
are also influenced by the geological conditions directly 
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Abstract: Fields like logistics, travel, financial services and insurance needs exchange of messages in wide variety of 

formats. Message contains elements which carry the data between applications or systems. Message exists in various 

formats like text, XML, CSV etc. Different application uses different message format, to reduce the difference in 

communication between such varying systems, the architecture and design of high performance message 

transformation designer is needed. Streaming Transformation for XML approach is efficient for transformation of 

message from the legacy/proprietary format to standard format. 

 

Keywords: XML, STX, message transformation, encryption, Apache Camel. 

 

I. INTRODUCTION 

 

In today’s world applications that are integrated with the 

messaging system mainly depends on the common data 

format. As the major source of information exchange 

between the organizations is done through the exchange of 

files consisting large volume of data. Application system 

use data in wide variety of formats some applications may 

use relational models, some may use flat files while other 

application may use XML documents. So that the 

development of the integration solution is required to 

solve the difference between such varying systems for 

communication.  

 

STX (Streaming Transformations for XML) is used for the 

message transformation, the tree-driven transformation 

language for the XML. The conventional XML usually 

loads the whole XML document into the memory which 

consumes lot of memory space and more time to load the 

document [1]. STX allows performing the transformation 

with streaming character. STX does not allow building the 

tree structure representing the whole source document into 

the memory. The result events are generated as soon as the 

source events appear and they are processed. Since the 

STX uses streaming character for transformation the 

source document will be provided in the form of the 

streams of XML event, so the source document will be 

called as the source streams of XML event. Similarly the 

target document also generated as stream of XML event, 

which will be called as result stream of XML event. [2]. 

 

Major problem of transferring the details of the payment 

information which includes details of card number, CVC 

number, card type and information related to card holder 

which is in the form of plain text leads to the problem of 

hacking or misusing of the information. So the data are 

transferred from the plain text format into xml format and 

the xml file is encrypted and being transformed. Entire  

 

 

xml document can be encrypted or only certain part of the 

document can be encrypted and shared between multiple 

users. Only the sensitive information related to payment 

present inside the XML document can be encrypted.  [3]. 
 

File transfer protocol or Active MQ are used for 

transferring the files between the client and the server. The 

files received from client through FTP/Active MQ are 

stored in the database. Apache Camel is an integration 

framework which supports these components for 

transferring the files across the network. Apache Camel 

provides the users to define their own transferring rules 

and transferring large number of files. 
 

II. LITERATURE SURVEY 
 

A. Extensible Markup Language 

XML files are used for representation of data over web. 

XML documents are simple and it is very easy to read the 

data present inside the document by just looking into the 

document. XML documents are stored into relational 

database either by model mapping or structure mapping. 

Model mapping uses two tables, node table and data table, 

node table keeps the node id and node name information 

whereas data table keeps information about the node 

values [4]. Structure mapping or schema based mapping 

uses XML schema or Document Type Definition to map 

XML documents into relational database [5]. 
 

B. Streaming Transformation of XML 

STX is an XML based language used for transforming one 

XML document into other XML document. STX performs 

the transformation task based on the event specified in the 

XML documents; it consumes less memory space as it 

doesn’t load complete data into memory. The software 

used for running STX transformation is referred to as STX 

processor. [2] 
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Abstract— Now days, a mobile application has bought a lot of changes in shopping. Specially, the new technology called augmented reality 

system made in feasible an advanced way of information collecting by giving data of the virtual world to real world. Smart shopping using 

augmented reality developed in android for shopaholics who have crazy about shopping. The shoppers use this application (app) while shopping to 

reduce their bucks and time. Shopping is an interesting process in which a customer selects the available materials or services provided by one or 

more retail merchant with the intention to buy a suitable selection of them. The advantages of this application, shoppers no need to walk in to the 

stores. Rather than that use their device to get detailed information of shops or malls they are interested in simply by panning the devices video 

camera over the shop. This application is inexpensive, as a user need not actually purchase the object to see how it fits in the environment, instead 

customer can see before the purchase itself. The geolocation technology is used in this application to refer the finding location of a building. 

Geolocation is completely related to the use of positioning of mall or shops. 

 

Keywords- Augmented Reality, Geolocation, Smart Shopping, Unity3D, Android OS 

 

INTRODUCTION 
 

Augmented reality (AR) is a field of computer research which deals with combination of reality with computer generated data. It is 

related to a real world and virtual world which is created or modified by a computer or related device. The information about the 

surrounding real world of the user becomes interactive and digitally manipulate with the help of advanced AR technology [1]. 

Smart Shopping augmented reality on android OS developed in android for who have interest about shopping. The shoppers use this 

application (app) while shopping to reduce their bucks and time. Today’s online has come to expect a retail experience that is filled 

with personalized recommendations and information, helpful product comparisons, links to reviews, access to flash sales and special 

offers. 

A new augmented reality mobile shopping app that enables retailers to personalize each individual customer's shopping experience 

right from the palm of their hands, via their smart phone or tablet.  

Now, Shoppers no need to walk into the store rather than that device to get detailed information of shops or malls they are interested 

in simply by panning the devices video camera over the shop or mall. 

The augmented reality technology identifies the shop and displays the important information to the shoppers that is superimposed on 

the product image, such as shirts, pants or dress materials. Smart shopping using Augmented Reality mobile application that will make 

it possible for to categorized products and receive personalized product information, cost and offers. 

Before entering to the store, consumers download the app on their smart phone or tablet. After that open the application, point their 

device camera at shop or mall, the app will instantly recognize the shop image via augmented reality technology, and overlay digital 

details over the shop images – such as category of dress, shop details and about offers.  

Geo-based Augmented Reality is the combination of Augmented Reality, Location Based System and GPS giving birth to such an 

advanced and innovative technology. Geolocation is closely related to GPS but a slight distinguishable concept may break them apart. 

Global Positioning System also known as GPS gives the geographic coordinates whereas geolocation gives the meaningful locations 

rather than just set of coordinates, for example- street address or shop address [2]. 

LITERATURE REVIEW 

On the basis of Augmented Reality concept, it took a massive amount of time and effort spent on developing system. It is necessary to 

utilize high performance computers and camera in order to perform complex image processing and to get information it needs to be 

connected to system. 
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Abstract- To advance the performance of the existing face identification techniques, a new method is projected ,which is 
based on particle swarm optimization (PSO) with Support Vector Machine (SVM). The proposed video face recognition 
system performance is analyzed by taking number videos and compared with the existing face recognition techniques. PSO 
is utilized to optimize the parameters of the SVM. To accomplish the video face recognition with PSO-SVM, initially 
preprocessing process is performed on the video database by the filtering method and then the feature extraction process is 
carried on these preprocessed video face images by the AAM (Active Appearance Modeling) method. The extracted AAM 
based features from the feature extraction are stored in the feature database. These stored features are given to the SVM 
training and testing process. During the training process, the SVM parameters are simultaneously optimized by the PSO 
technique. The optimized parameters in SVM by PSO efficiently perform the video face recognition process. The proposed 
video face recognition system performance is analyzed by taking number videos and also the proposed video face 
recognition system is compared with the existing AAM based face recognition technique.  
 
Index Terms- Face Recognition, PSO, SVM, Adaptive Median filtering, AAM 
 
I. INTRODUCTION 
 
Face identification can be termed as a technique of 
differentiating faces or confirming one or more 
individuals in a particular still or video image using a 
stored database [1] [2] [3]. It finds numerous 
applications in surveillance, human-computer 
interactions, authentication and security [4]. It is 
broadly classified into two types namely geometric 
feature-based and appearance-based [6]. The facial 
parts are considered as geometrical parameters and are 
utilized by geometric feature-based methods, for 
instance, elastic bunch graph matching [7] and active 
appearance models [8], while in  
appearance-based methods intensity or intensity-
derived parameters are utilized [1] [17]. In a given 
video fragment, the process that is performed is 
associated with the image and is repeated for every 
frame. For this reason some face recognition 
approaches are referred for a given image also when 
discussing 
about stages of face recognition techniques are face 
detection and face identification [4].  
Initially in the face detection stage, face images 
present in a given input image are located. Then to 
recognize the registered individuals of the system, 
faces located in the input image are then used by the 
face identification stage. This shows the sensible 
significance of having both face detection algorithms 
and face identification algorithms [13]. In face 
recognition, the foremost concerned characteristics are 
variations in illumination, pose, identity [5], facial 
expression, hair style, aging, make-up, scale etc. The 
variation is challenging under severe illumination 
condition even for humans accurate recognition of 
faces because the same person appears extremely 
different [12]. As a solution, to overcome the problem 

and to manage pose variations in face recognition 
view-based method is principally used. In this method, 
the images are captured from diverse view angles to 
recognize the face images of the persons [15] [16]. 
Using the images of the same view an Eigen space 
model is constructed for each view. By using the 
view-specific Eigen model, a person in a different 
pose can be recognized effectively [14]. 
 
II. PROPOSED VIDEO FACE RECOGNITION 
SYSTEM 
 
Proposed face recognition method develops a 
technique to recognize the face images from the input 
video sequences. This is achieved by the PSO with 
SVM techniques. The proposed system mainly 
comprised of four stages namely, (i) Preprocessing by 
Adaptive Median Filtering (ii) Feature Extraction 
using AAM (iii) Support Vector Machine (SVM) 
training and (iv) Testing. These four stages are 
consecutively performed and the video faces are 
recognized. Structure of our proposed video face 
recognition system is illustrated in Figure 1.  

 
Fig.  1.  Structure of our proposed video face recognition 

system based on PSO-SVM 

Page 302 



IJARCCE 
 ISSN (Online) 2278-1021 

ISSN (Print) 2319 5940 

 
International Journal of Advanced Research in Computer and Communication Engineering 

        Vol. 5, Issue 5, May 2016 
 

Copyright to IJARCCE                                               DOI 10.17148/IJARCCE.2016.5584                                                       359 

Integrity Auditing and Secure Deduplicating the 

Data on Cloud Storage 
 

Mr. Lohith Kumar K K
1
, Mr. Ashwin Kumar M

2 

Student of M.Tech (4
th

 Semester), Dept. of Computer Science and Engineering, MITE Moodabidri, India
1 

Senior Assistant Professor, Dept. of Computer Science and Engineering, MITE Moodabidri, India
2
 

 

Abstract: As cloud computing is a kind of Internet-based computing  technology develops in recent years that provides 

shared processing assets and information as well as data to computers and other different devices on demand, 

outsourcing data to cloud service for storage becomes an important trend, which advantages in saving endeavors on 

substantial data maintenance and administration. The outsourced cloud storage is not completely reliable; it raises some 

security worries on how to realize data deduplication in cloud while getting integrity auditing. In this work, we study 

the issue of integrity auditing and secure deduplication of data on cloud storage. Specifically, aiming at accomplishing 

both data integrity and deduplication in cloud storage, we introduce two secure systems, namely SecCloud and 

SecCloud+. SecCloud presents an auditing entity with a maintenance of a MapReduce cloud, which helps clients create 

data tags before uploading a file as well as audit the integrity of data having been put in cloud. Compared with past 

work, the computation by user in SecCloud is extraordinarily diminished amid the file uploading and auditing phases. 

SecCloud+ is designed persuaded by the fact that customers always want to encrypt their data before uploading, and 

enables integrity auditing and secure deduplication on encrypted data.  

 

Keywords: Cloud Storage, outsourcing, data auditing, secure deduplication, SecCloud+. 

 

I. INTRODUCTION 

 

As the Cloud computing is a general form for the delivery 

of hosted services over the Internet. Cloud storage is a 

model of networked enterprise storage where data is stored 

in virtualized pools; a third-party provider facilitated and 

conveys as well as delivers the cloud service over the 

Internet. Cloud storage gives customers with advantages, 

ranging from cost saving and simplified convenience, to 

mobility opportunities and adaptable service.  

 

These incredible properties draw in more clients to utilize 

and storage their personal data to the cloud storage: as 

indicated by the report, the volume of data in cloud is 

relied upon to accomplish 40 trillion gigabytes in 2020. 

Despite the fact that cloud storage system has been widely 

adopted, it fails to oblige some principle emerging needs 

for example, the capacities of auditing integrity of cloud 

files by cloud customers and detecting duplicated files by 

cloud servers. Both issues are illustrated below. The first 

issue is integrity auditing. The cloud server is able to 

relieve clients from the heavy burden of storage 

management and maintenance.  

 

The main difference of cloud storage from conventional 

in-house storage is that the data is exchanged via Internet 

and stored in an uncertain domain, not under control of the 

clients at all, which inevitably raises customers great 

concerns on the integrity of their data. These concerns 

originate from the fact that the cloud storage is susceptible 

to security threats from both outside and inside of the 

cloud [1], and the uncontrolled cloud servers may 

passively hide some data loss incidents from the clients to 

maintain their reputation. In order to save money and  

 

 

space, the cloud servers might even dynamically and 

intentionally discard seldom accessed data files belonging 

to an ordinary client. Allowing for the large size of the 

outsourced data files and the clients forced resource 

capabilities, the first problem is generalized as how can 

the client efficiently perform periodical integrity 

verifications even without the local copy of data files.  
 

The second issue is secure deduplication. The fast 

selection of cloud services is accompanied by growing 

volumes of data stored at isolated cloud servers. Among 

these isolated stored files, most of them are duplicated: 

according to a previous survey by EMC, 75% of recent 

digital data have duplicated copies.  
 

This fact raises a technology namely deduplication, in 

which the cloud servers would like to deduplicate by 

keeping only a one copy for each file and make a link to 

the file for every client who owns or asks to store the same 

file. unhappily, this action of deduplication would lead to a 

number of threats potentially affecting the storage system 

[3][2], for example, a server telling a client that it (i.e., the 

client) does not need to send the file reveals that some 

other client has the same file, which could be sensitive 

sometimes.  
 

These attacks originate from the reason that the proof that 

the client owns a given file (or block of data) is solely 

based on a static, short value (in most cases the hash of the 

file) [3]. Thus, the second problem is generalized as how 

can the cloud servers efficiently confirm that the client 

owns the uploaded file before creating a link to this file for 

him/her.  
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Abstract: The goal of the paper is to estimate the pose, normalize the pose, and remove the illumination to 

recognize the face. The training section includes the techniques Affine Transformation and DCT. During the 

testing section the estimation of pose is calculated and later normalized frames of the pose variant frames and 

illumination variant frames of the testing person are obtained by using Affine Transformation and DCT methods 

respectively. Once the normalization and illumination removal methods are done, face recognition is carried 

out. The features are extracted using the principle component analysis; later face recognition is carried out by 

matching the obtained features with the database features. Once the normalization and illumination removal 

methods are done, face recognition is carried out. The features are extracted using the principle component 

analysis; later face recognition is carried out by matching the obtained features with the database features. 

Keywords: Support Vector Machine, Affine Transformation, Discrete Cosine Transformation, Principal 

Component Analysis. 

 

I. Introduction 
In the recent years, the research based on face recognition has been significantly increased. Research 

works have focused on factors like illumination, pose, identity, facial expression, hair style, aging, make-up, 

scale etc [1, 2]. Out of these factors the main problems are illumination and pose. Disadvantage of illumination 

is computational cost. Storing large number of views of each image is a difficult task. Varying illumination and 

pose normalization is the challenging problem.  Variations between the images of the same face due to 

illumination are almost always larger than the image variations due to change in face identity [3]. So, it is 

difficult for the computer to do the face recognition when the input images and gallery images are different. And 

in recent years SVM classifier is used often because it gives superior recognition rate compared to other 

classifiers. SVM is mainly designed for binary decision problems. Multi-class SVM is used to solve the pose 

estimation problem.Decomposing the multi-class problems into several two-class problems is the popular 

method of using multi-class SVM [7]. 

In the proposed system the modification is done using two stages, training section and testing section. 

In the training section, the database is trained using Affine Transformation and DCT. In the testing section the 

image of the person to be recognized is given as input. Pose estimation is calculated by using Multi Class SVM 

algorithm [7]. The input may or may not have the pose and illumination variation. However the normalized 

image of the person is obtained using Affine Transformation [4][11][13] and DCT [5][10][13] techniques 

subsequently used for the dimension reduction and feature vector. The recognition is done by PCA algorithm [6] 

[14] to get the good accuracy. The proposed system is given in section 2. The proposed approaches are 

presented in Section 3.Section 4 includes experimental result and conclusion is given in section 5. Finally, the 

acknowledgement is given in section 6. 

 

II. System Overview 

 
Fig. 1: The samples from the database 
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Abstract 

In this paper, we propose a new face recognition method that consists of two parts. One part consists of Local Linear Regression 

for pose invariant face images. In Recognition part, there are two methods, SIFT (Scale Invariant Feature Transfer) is feature 

point detection method. Using that feature points recognize and identify the face using Local Binary Pattern (LBP). This is face 

recognition technique that recognize the face. We also propose an approach using the region of interest (ROI) to remove the 

useless interest points for saving our computation time and maintaining the recognition rate. 

Keywords: Local Linear Regression, Local Binary Pattern, Scale, Invariant Feature Transform  

_______________________________________________________________________________________________________ 

I. INTRODUCTION 

Face Recognition is active research area. Face recognition is computer application for automatically verifying or identifying a 

person from digital image or a video frame from a video source. It is commonly used in security systems. There is a lots of 

improvements are done in face recognition technique and many algorithms have been proposed but there are still many 

challenging and complex problems in the face recognition such as Facial expressions, pose variations, illumination variations, 

facial rotation and facial occlusion. The variation of facial existence due to the different pose degrades face recognition systems 

considerably. Pose variation is one of the bottlenecks in face recognition. One possible solution for pose invariance is generating 

virtual frontal faces from any given non-frontal pose to get a virtual gallery or probe face. Following this idea, this paper 

proposes a simple, but efficient, Local Linear Regression (LLR) method, which generates the virtual frontal face or pose from a 

given non-frontal face image. In proposed Local Linear Regression (LLR) method, divide the whole non-frontal face image into 

multiple local blocks or patches and apply linear regression to each patch for corresponding of its frontal block, which patches 

are matched with frontal image patches from the database. This method is inspired from the concept that a 3D face shape is 

composed of many local planar surfaces, which satisfy the naturally linear model under imaging projection. Next, recognize the 

face from database using that LLR method’s output. This proposed method Scale Invariant feature Transform (SIFT) It describes 

a method of using a guidance for the recognition based on the feature point. But, computation time increases with its feature 

points. Local Binary Pattern (LBP) method for face recognition. LBP is powerful face recognition method is a pixel based 

feature extraction method. It is one of the best performing texture descriptor and is widely used in various applications. It is pixel 

based feature extraction method that performs high face recognition with low computation time. These papers proposed a new 

descriptor that combines the LBP texture and SIFT orientation information to improve the accuracy using limited number of 

interest point. This paper also proposed a method using the region of interest (ROI) to remove useless interest points for saving 

computation time and improve the accuracy of recognition. Below figure.1 shows that overall working of pose invariant face 

recognition method. 
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Abstract— As the technology is improving day by day and 

most of the services used by the mankind are dependable on 

the internet, we need a datacenter which stores huge amount 

of data of multiple users and provides high performance, 

reliability, scalability, fault tolerant, flexibility and 

availability. Since the Data Center mainly shares the 

resources among multiple users there exist the problem of 

throughput degradation in small flows thus provides 

unfairness between the large flows and small flows which is 

termed as TCP Outcast Problem. TCP Outcast Problem is 

reduced by using different queuing mechanisms. In this paper 

Analysis of TCP Outcast Problem for Data Center is done for 

DropTail, RED and DCTCP using NS2 simulator, and the 

TCP Outcast Problem is mitigated providing the best results 

with DCTCP for all types of flows. 

Key words: TCP Outcast, RED (Random Early Detection), 

DCTCP (Data Center Transmission Control Protocol). 

I. INTRODUCTION 

Internet over the past few years has transformed from an 

experimental system into a gigantic and decentralized source 

of information. Large-scale data centers enable the new era 

of cloud computing [1] and provide the core infrastructure to 

meet the computing and storage requirements for the cloud 

based services. In Modern years data centers [2] have 

emerged as the corner stones of modern communication and 

computing infrastructure. Data Center is a cluster of large 

number of servers connected via shallow buffered switches 

having many to one communication pattern. Data Centers are 

mainly used to store and process large amount of data of 

multiple users and also provides high bandwidth, low latency 

and limited size buffer. Data Centers typically host many 

different classes of applications that are independently owned 

and operated by completely different entities- either different 

customers or different divisions within the same 

organization. Data Centers must provide the main basic 

property of agility i.e, the capacity to assign any server to any 

service. With agility, the data center operator can meet the 

fluctuating demands of individual services from a large 

shared server pool, resulting in higher server utilization and 

lower cost. Large-scale data centers form the core 

infrastructure support for the ever expanding cloud based 

services. The main qualities of a Data Center networks are 

low latency, high bandwidth, high availability, high 

performance and storage infrastructure with low cost 

commodity switches. Due to this, cloud computing services 

make use of data center for large scale general computation, 

web search and cluster storage. 

When dealing with the real time applications with 

huge amount of data there exist different types of traffic in 

Data Center Networks. They are: 

1) Mice Traffic  or Query Traffic(<100KB)- The volume of 

Query Traffic that is generated in Data Center Networks 

is  usually less and the majority of the traffic in a data 

center network is query traffic.(e.g. google search, 

facebook updates, etc). 

2) Cat Traffic(100KB-5MB) – The traffic is generated due 

to control state and co-ordination messages and the 

volume of the cat traffic is more compared to Mice 

traffic. (e.g. small and medium sized file downloads, 

etc). 

3) Elephant Traffic(>5MB) – Here the volume of the traffic 

is extremely large which is generated due to large 

software updates. (e.g. anti-virus updates, movie 

downloads, etc). 

Depending on the users Quality of service the choice of 

protocol made by Data Center Network is TCP [3]. TCP is 

the existing technology with good reliability and congestion 

control features. Though the scale of the internet and its usage 

is increasing in recent years, TCP has evolved to keep up with 

the changing network and has proven to be scalable and 

robust. Still congestion remains the major problem that 

affects the Internet Service Quality, and the performance of 

TCP in Data Center network has been a major concern 

recently because it leads to major challenges such as TCP 

Incast [4], TCP Outcast, Queue Buildup and Buffer 

Pressure[5]. One of the problem discussed in this paper is 

TCP Outcast problem. The major approach to mitigate the 

TCP Outcast problem is to use different queuing techniques. 

In this paper RED queuing technique is used to overcome the 

TCP Outcast problem when compared to Drop Tail and it is 

almost resolved using DCTCP Technique. 

II. LITERATURE SURVEY 

In modern era of distributed and parallel computing, data of 

single user is stored on different servers, so that one can fetch 

data in less time. Low latency is becoming a major 

performance requirement for DCNs because of real-time 

nature of many popular applications, whose performance is 

critical to service provider industries. For example, in high 

frequency trading where market data must come with 

minimal latency (of the order of microseconds), financial 

service providers rely on high speed networks that must 

provide low latency to carry these computational 

transactions. Similarly, in retail web services, single page 

request may require calling more than 100 services and 

because these services can be dependent on each other. Low 

latency is an important factor for user experience. Many data 

center applications require task completion within their 

deadlines. If the deadlines miss, it may result in bad user 

experience or failure of the job resulting into revenue loss. In 

DCNs also, data is distributed among multiple servers. When 

a user fetches the data from multiple servers connected via 

switch, each server responds to the user query and each server 

tries to acquire the bottleneck switch buffer. In this race, some 

of the responders successively get the switch buffer, while 
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Abstract— Popularity of the social media like Facebook, Flickr, LinkedIn and others has increasing everyday due its various features 

provided. Some of the features are to collaborate with friends, good and friendly user interface to share data and multimedia content 

at ease. Data uploaded to Social network by the user are at high risk of vulnerability. User uploaded data on the social media does   

play vital role in user connectivity. Thus maintaining privacy of the user uploaded data on content distribution network is at most 

important. To control privacy of the uploaded data user should also provide privacy information for the uploaded data. It is observed 

the difficulty in setting privacy for images shared by user in social network. This requires automation privacy recommendation for   

the user shared images based on the image metadata. This suggested privacy inference for uploaded image should suits his satisfaction 

level. The necessary aspect considered are social context and image metadata for analyzing the privacy setting for the user uploaded 

data. Two-level framework is proposed which utilizes user’s history for recommending  best  policy  setting  for  uploaded  image. 

Solution provided in paper relies on an categorizing the image based on image metadata which may belong to similar policies and 

predicting the policy using apriori data mining algorithm to automatically suggest a policy for each image uploaded by the user in 

social network. The goal of this paper is to provide extensive method for privacy policy suggestions to improve the security of shared 

data in the social media sites. 

Keywords— Content sharing sites, Apriori data mining algorithm, Social media, privacy inference. 
 

I. INTRODUCTION 

The term ―Social network sites‖ refers to web-based services 

which individuals are allowed to create a user profile, and 

connects with list of users with whom user likes to share 

information, and view information of the other individuals 

who are already in the social network sites. Social media 

consumes lot of time, but still internet users are happy to use 

social networking sites. This will lead to the use of 

applications such as Facebook and Twitter becoming regular 

browsers, forming regular tendency that influence their daily 

activities in lives, both online and offline. Facebook, 

YouTube, Google+, Twitter and LinkedIn collectively have 

billions of users, and they‘re getting bigger and more 

important each and every year. Users more often utilizes 

online social network for establish communication with other 

users. Online social networks are websites which allow users 

to establish connections and build relationships to other 

Internet users. Social networking is used to be in contact with 

friends by building communication, make new contacts in 

social network of other users and find people with similar 

interests and ideas. Some of the tasks performed by the user 

are to share any special events, update user current location, 

share any invitation messages, current status update, and 

express their hobbies, wishing other person on occasion of 

any event and others. Most of the above task makes use of 

text, images or videos for sharing through the social network. 

The uploaded user information in social networks is stored 

remotely. 

 

Information uploaded to the Social networks, stores data 

remotely on the server located in some other location, 

compare to user‘s personal computer. The relationship 

between privacy and a person‘s data in content sharing sites is 

variable. Thus it requires providing more security mechanism 

for  the  data  uploaded  by the  user  in content sharing  sites. 

Privacy is essential to the design of security mechanisms to 

avoid unnecessary disclosure and violation of the privacy. 

Most of the content sharing site provider has offered settings 

to privacy. Those privacy settings can deny or allow others to 

access information of individual users. Individual users share 

their user data to the list of users depending on the content of 

the uploaded data. If the data uploaded to sites contains for 

example hobby related than data uploaded by the user to 

network can be shared to all in the site. If uploaded data is 

regarding any particular event than it will be shared with the 

specific group it is involved. Most content sharing sites allow 

individual users to set their privacy preferences. 

Unfortunately, some of the recent surveys have revealed that 

users struggle to organize and manage such privacy settings 

[9]. Hence, many have concluded the need of policy setting 

recommendation systems which can be convenient for users  

to configure privacy settings at ease. [2], [4], [10]. However, 

existing systems for automating privacy settings 

recommendation appear to be failing to address the individual 

privacy needs of images [5] considering the amount of data 

carried within the images, and their relationship with the 

online environment wherein they are exposed. 

 

By considering required goal, we present an Adaptive Privacy 

Policy Prediction which focus to maintain users a settings 

recommendation by generating personalized policies 

automatically. Some of the important factors that have been 

considered to handle user uploaded images in A3P that 

influences privacy settings are: 

 The privacy policy setting recommendation of user 

images uploaded can be maintained based on the 

user social activities and individual user personal 

characteristics. 

 Metadata of the images helps in suggesting privacy 

settings. 
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Abstract: One of the key driving forces behind the problem of Big Data is the rapid growth of unstructured data, which constitutes huge 

percentage of overall data [1]. The Big Data is not only about massive data capture and storage, but intelligently combining the past data 

that already exists inside an organization with the unstructured data. For an organization to be really successful to meet the latent 

benefits of Big Data, it needs the perfect technology in place to acquire the data, store it, combine it and enrich huge volumes of 

unstructured data in raw format. It should also have the ability to perform analytics, real-time, near-real-time analysis, batch processing 

on these huge volumes of data. To address these businesses needs efficiently, the concept of Data Lake is proposed. It is one of the 

empowering data capture and processing capability for Big Data analysis. Data Lake makes it possible to store all types of data 

irrespective of their schema and the formats. Data Lake is a massive, easily accessible, flexible enough and scalable large data 

repository. 

 

Keywords: Big Data, Big Data analytics, Data Warehouse, Data Lake. 
 
1. Introduction 
 
Big Data is the data that exceeds the processing capability of 
the conventional database systems. It can be said that the 
data is too big, and moves too furious that it do not fit the 
structure of the relational database architecture [4]. Big Data 
is set to offer organizations with effective and reliable 
insights. Big data is a data set that exceeds the sizes beyond 
generally used hardware components and software tools to 
store, maintain, and analysis it within an acceptable period 
of time for its user group. Big data analysis can said to be as 
the analysis of a special sort of data which comprise of 
structured, semi structured and unstructured data. Big data is 
most often produced due to the sensors, log files, audio 
messages, video messages, social media websites, network 
packets and web. Since data is being produced in enormous 
volumes with greater velocity in all the formats including, 
structured data, unstructured data and semi-structured data 
for multiple sources. It is necessary to concentrate on how to 
store this data efficiently without any loss, process it and 
then further analyze it efficiently so that it can be 
productive. Big data is set to offer companies useful insight. 
But with terabytes and petabytes of data pouring in to 
organizations today, traditional system architectures and 
their infrastructures are not up to the challenge level.  
 
Big data analysis is a continuous, and not an isolated set of 
activities. Thus you need a perfect set of solutions for big 
data analysis, from acquiring the data from the source and 
finally discovering new insights to makedecisions and for 
ongoing analysis. The increasing data in the big data era 
brings about huge challenges on data acquisition, storage, 
management and analysis. Traditional data management and 
analysis systems are based on the relational database 
management system (RDBMS). However, such RDBMSs 
only apply to structured data, and not on semi-structured or 
unstructured data. In addition, RDBMSs are increasingly 
utilizing more and more expensive hardware. It is apparently 

that the traditional RDBMSs could not handle the huge 
volume and heterogeneity of big data. 
Big Data has the following characteristics: 
 

 Volume: It is about the about the size of the data, mainly 
considered starting from petabytes. The data may be in 
form of videos, audios and large images on in the social 
media. It is very common to have Terabytes and 
Petabytes of the storage system for enterprises. 

 Variety: It refers to all the diverse data and file types that 
are used for data analysis efficiently. Data can be stored 
in multiple formats and schemas. For example database, 
excel, csv, access or for the matter of the fact, it can be 
stored in a simple text file. 

 Velocity: is the speed at which the data are being created 
or processed for the analysis result. 

 Veracity: represents both the correctness of the data 
source and in addition the suitability and the issue of the 
data for the intended group. 

The key goal of big data analytics is to assist to settle on 
more educated choices by making use of large volumes of 
data for analysis by professional analytics, predictor and 
data scientists, additionally also to analyze distinct separate 
forms of data that may be undiscovered by conventional 
programs. 

 

2. Data Warehouse  
 
Data Warehouse is a large storage for data collected from a 
wide range of data sources. They store currently and past 
data and are used for creating analytical reports throughout 
the enterprise or organizations as per requirement. It 
restructures the data [2]. So that it delivers excellent 
performance, even for the complex analytical queries 
without impacting the any of the internal systems.  
 
In data warehouse, input data is transformed and processed 
to a pre-defined schema and saved to data warehouse. This 
method is known as ETL (extract, transfer, and load) 
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Abstract: Performing search and retrieval in large collection of textual data is a complex task. For effective searching of text 

documents, annotations are used. Annotations are the tags, keywords, attribute-value pairs, comments or summary that are attached to a 

document or a part of the document. Annotations can be considered as a structured representation of unstructured data. Since manually 

annotating each document in a large collection is not feasible, automatic annotation techniques are used. In this work, an automatic 

annotation generation technique based on the content of the document and query workload is introduced. Annotations are generated in 

the form of attribute-value pairs as they are more expressive than simple keyword annotations. The system generates both attributes and 

values for a document by analyzing the content of the document, annotations of the existing documents and query workload. These 

annotations are later used during the search and retrieval process for matching with the queries given by the user. As an enhancement 

to the system, a new ranking method for ranking the retrieved documents is also introduced. 
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1. Introduction 
 

We are familiar with many application domains where users 

collaborate and share their information such as news blogs, 

online shopping sites, disaster management networks, social 

networking groups, etc. When large amount of such 

information is shared, it constitute a huge collection of 

unstructured data. Search and retrieval process become 

difficult in such a collection. Hence, annotation of the 

textual data is necessary for effective searching in future. 

Annotations are the tags, keywords, attribute-value pairs, 

comments or summary that are attached to a document or a 

part of the document. Technically, annotations can be 

considered as semantic or content-based metadata. 

Annotations for a text document are generated either 

manually or automatically. With a lot of research being 

carried out in this area, the annotation generation systems 

have evolved from manual to semi-automatic and to fully 

automatic. 

 

Most of the existing annotation generation systems generate 

annotations in the form of simple keywords or allow the 

annotator to choose from some predefined templates. Most 

of them allow users to annotate text documents only in an 

ad-hoc way. Annotation generation systems that use 

attribute-value pair annotation are generally more 

expressive. They contain more information when compared 

to simple keyword annotations. For example, ’country’ = 

’India’ is an annotation in attribute-value pair form. Here 

country is the attribute and India is its corresponding value. 

When manually annotating documents with attribute-value 

pair annotation, users need to be more principled in their 

annotation efforts. They should know the underlying schema 

and which field types to use and when to use them. When 

there are too many fields to fill, the annotation task become 

very difficult which leads to most of the users skipping such 

annotation capabilities. Also, when such arbitrary 

annotations are used, their usefulness while searching is 

doubtful. While annotating, the users will not have much 

idea about which of them will be useful for future searches. 

Such difficulties often result in very basic or simple 

keyword annotations. Use of such basic annotations results 

in less effective searching in future. The proposed work aims 

at developing a data sharing platform which enables 

automatic annotation of text documents in the form of 

attribute-value pairs where both attributes and values are 

generated automatically and searching is performed 

effectively. CADS or Collaborative adaptive data sharing 

platform [1] is an existing piece of work which aims at 

generating attribute- value pair annotation. The work done in 

[1] solves the problem of generating attributes automatically 

for a text document. Then the user have to manually provide 

the corresponding values for the generated attributes. Such 

an annotation system solves the annotation generation 

problem partially. The user still has the burden of typing the 

values for each attribute that is generated. Hence, the 

proposed work, which automatically generates values along 

with attributes, further reduces the human effort in 

annotating. The system makes use of the content of the text 

document which is to be annotated, annotations of the 

existing documents and query workload in the process of 

generating annotations. Query workload means the queries 

that are being used by the users while searching for 

documents. The use of query workload as a parameter takes 

into account the user interest and hence it helps in generating 

annotations that will be more effective while searching.  

 

2. Problem Statement and Proposed Solution 
 

The proposed system generates both attributes and values 

automatically for each text document. The work done in the 

existing system CADS solves the problem of suggesting 

attributes for a document but values have to be entered 

manually. The primary goal of the proposed system is to 

reduce the human effort in annotating the documents. 
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Abstract: We have reached the era of social media networks represented by Facebook, Twitter, Flicker and YouTube. Internet users 

spend most of their time on social networks than search engines. Public figures and business entities set up social networking pages to 

promote direct interactions with the online users. Social media systems heavily depend on users for getting content and sharing. 

Information used is spread across the social networks in quick and effective manner. However, at the same time social media networks 

become vulnerable to different types of unwanted and malicious hacker or spammer actions. It has been observed that there is a greater 

participation in Facebook pages regarding malicious content generation. These contents will be in greater amount as compared to 

legitimate content. In this work we develop a detection mechanism to distinguish between malicious and genuine posts within seconds 

after the posts are uploaded by user. This work proposes an extensive keyword set based on the textual content and URL features to 

identify malicious content on Facebook at zero time. The intent is to catch malicious or vulgar content that is currently evading 

Facebook’s detection mechanisms. 
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1. Introduction 
 

Social network sites like Facebook, Twitter, and Google+ 

are experiencing incredible growth in users. There are more 

than a million users as of now. Besides just creating a profile 

and linking with friends, the social networks are now 

building platforms to run their website. These platforms are 

built based on the user profile details. These social 

applications are soon becoming an example of online 

communication which makes use of the user’s private 

information and activities in social links for various services. 

The Social networks are popular means of communication 

among the internet users. 

 

People are heavily relaying on online interactions. The 

internet is giving different options to create and maintain 

contacts and relations for the user. With the introduction of 

social media network these options have become even easier 

to be used. Due to this heavy use of social media network a 

certain group of internet users called cybercriminal make use 

of this opportunity for threads. Cybercriminals use different 

means to create spams fraud and other attacks on the users. 

Another means of attack by cybercriminals is the misuse of 

videos, images and links showed by the user. 

 

Cyber attacks primarily occur on social networks. Popular 

sites such as Facebook and Twitter currently have millions 

of active users. The popularity of social networks makes 

them exiting venues to for executing malicious activities. 

Due to the huge popularity of social media network these 

makes it easy for cybercriminal to misuse them. These can 

be in the form of media, thread or malicious post which does 

not belongs to a user. These post upon clicking will take the 

user to some other pages created by malicious user. 

 

Cybercriminals create interesting posts that are actually baits 

which will be attracted by some users. Typical social 

engineering plans include the use of Interesting posts that 

ride on seasonal events, celebrity news and even disasters. 

Attackers upload malicious posts in the season of special 

events and disasters. They will upload malicious posts which 

are related to these events and misguide users to click those 

links. Users who click the links by mistake act as an 

adversary to the attacker because the malicious posts would 

automatically re- posts the malicious contents such as links, 

images or videos on the user profile. Another popular 

version of this attack results in user profiles to "like" 

a Facebook page without their knowledge. In some cases 

the, spammed posts will   lead the users to survey sites 

which will result in cyber criminals getting profit. 

 

Social network sites provide limited mechanisms to limit the 

exposure of user profile data to applications. In the case of 

Facebook, for example, takes an all-or-nothing approach. 

When users visit an application for the first time, they must 

give permission to allow that application to access all 

required profile data. This single choice is to not use or visit 

the application at all. However, even this does not guarantee 

any genuine safety. 

 

In this work we develop a system of efficient categorization 

technique for identifying whether a post generated by a third 

party application is malicious or not. Detecting malicious 

URLs is now an essential task in network security 

intelligence. To maintain efficiency of web security, these 

malicious URLs have to be detected, identified as well as 

their corresponding links should be found out. Hence users 

get protected from it and effectiveness of network security 

gets increased. 

 

The malicious users can upload a content he wants to spread. 

The content that contains malicious data is posted to other 

users wall under a different form. The user mistakes the 

posts for a real content and clicks the post, which will take 

him to another page. Thus the malicious user can benefit 

from this process. In order to get the attention of the user, 

the malicious user will include keywords or description of 
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Abstract : The article discusses centralized PI control techniques and its implementation on a 

pilot plant binary distillation column. More specifically, the paper presents two centralized 

control methods. The first method is designed based on the Steady State Gain Matrix (SSGM), 

whereas the second method is designed based on the SSGM along with time delay and time 

constant of the process transfer function matrix. The interaction and main effects are obtained 

and analyzed between the process variables along with its performance. Further, the selection 

of process variables during the closed loop implementation of the control algorithm are studied. 

Moreover, the effectiveness of the centralized control techniques are discussed both, in 

simulation and real- time environment. Finally, the control algorithm is implemented in real- 

time using the MATLAB Simulink platform. 

Keywords: Centralized Controller, Pilot Plant, Steady State Gain Matrix, Process Parameter. 
 

I. Introduction 

The most commonly used separation technique in the process industry consumes very large amounts of 

energy
1
. Thus, the need of the hour is to reduce the consumption of energy as much as possible.  A basic 

understanding of the dynamic and control of the distillation column is essential for a process control engineer
2
. 

The most efficient way of reducing energy consumption is by identifying an accurate model
3
. This will help the 

process engineer to predict and control the distillation process. There are different modeling techniques in 

academic literature, such as empirical modeling, fundamental modeling, hybrid modelling, etc. With empirical 

modeling, the relationship between the input- output is derived from the input- output data of the plant 

operation
4, 5

. With this method, computation is reduced and there is no necessity to understand the dynamics of 

the plant
6
. Thus, the empirical modeling technique is used in the present work to identify the pilot plant 

distillation column. Model identification is a challenging task, since it has: a) a large time constant b) variations 

due to ambient temperature, c) nonlinearities, d) ill-conditioning of the column, etc
7
. In this article, centralized 

PI tuning techniques are presented for the identified distillation column model. 

The control of a MIMO system is difficult compared to a SISO system. This is due to the cross- 

coupling and loop interactions between the several variables
8
. The presence of multiple time delays and inverse 

responses are also important factors to control in a multivariable process. These factors impose limitations and 

control over the performance. Several control techniques have been reported in academic literature for effective 

control of the MIMO system. Among these, the centralized PI control techniques are the most promising in the 

process industry
1, 9

. In the centralized control technique, every input has a significant effect on all controller 

outputs
10

. Further, it gives a satisfactory result for a strong interacting system in comparison to the decentralized 
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technique. The article presents the MATLAB Simulink based on real- time implementation of the control 

algorithm. The experimentation is performed on a binary distillation column to validate the applicability and 

effectiveness of the centralized control technique. The selection of the controlled and manipulated variables 

during the implementation of the control algorithm plays a major role in obtaining a stable response. 
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Nomenclatures and Abbreviations 

T3 : Temperature of Tray-3, near the bottom of the column in Degree Celsius 

T6 : Temperature of Tray-6, near the top of the column in Degree Celsius 

u1, u2 :  Manipulated variables 

y1, y2 : Controlled variables 

L : Reflux flow rate in rpm 

kp : Process gain 
o
C/% 

τ : Time constant in hours 

θ : Time delay in hours 

kc : Proportional gain 

τI : Integral time 

kI : Integral gain 

δ1, δ2, ε1, ε2 : Tuning parameters 

Gp(s) : Process transfer function matrix 

Gc(s) : Controller transfer function matrix 

DAQ : Data Acquisition 

L-V : Liquid Vapour 

PI : Proportional-Integral 

FOPTD : First Order Plus Time Delay 
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Abstract: The goal of this propose design is to detect drowsiness in drivers to prevent accidents and to improve safety on the 

highways. A method for detecting driver drowsiness/sleepiness is developed on Arduino microcontroller board based on 

Atmega328P for real-time monitoring. The readings taken from different sensors used in this project can be seen in an 

Android based mobile device. It has an MQ-2 alcohol gas sensor to detect alcohol, if consumed by the driver and a relay circuit 

to stop him from performing the drive if alcohol consumed. The output from the relay activates the GSM module which sends 

a message to the driver family. MPU-6050 Micro-Electro-Mechanical-System (MEMS) accelerometer to read the head 

nodding conditions combined with a gyroscope and a temperature sensor to know the temperature inside the vehicle. The 

system is also able to monitor the driver physiological conditions such as heart pulse rate, eye blink detection using pulse 

sensor and eye blink sensor respectively. The alarm will be activated when the driver has consumed alcohol or driver head 

nods frequently or heart pulse rate goes above the limit or when driver eyes get closed. The microcontroller communicates with 

the android mobile through HC-05 Bluetooth module connected on the board. The android mobile is provided with the facility 

to view continuous readings from the sensors connected to the system along with the warning status messages through an 

android software based application installed in the end device. 

Keywords: Drowsiness, Arduino, Atmega328P, Eye blink sensor, Alcohol sensor, Pulse rate, GSM, Relay, MEMS sensor, 

Bluetooth, Android mobile

1. Introduction 

Drowsy while driving is now being a common issue among all 

drivers. As this is a very insidious problem, many people have 

been executed or harmed during crashes related to drowsy, 

heavy-eyed or exhausted conditions. The officials won’t come 

to know the authentic facts since no one would be aware of 

when a motorist experiences sleepiness. Often the driver will 

not admit that he felt drowsy to evade being liable. Also, if the 

driver can’t disclose anything before he/she dies, then we can’t 

know how the crash occurred. So, grabbing the wheels when 

drowsy is seriously as daring as liquored up driving. Even 

though we know it’s dangerous, it is still treated as an 

unrecognized traffic safety problem. It has proved from 

different studies that the main two risky behaviours are sleepy 

driving and drunk driving, which are interrelated to a 

reasonable rise in accidents these days. But most of the drivers 

do not identify the dangers of fatigued driving. It is seen that a 

person’s cerebral and bodily function have been deliberately 

impaired because of sleepiness, which influence safety-critical 

tasks such as attention, operating, effective memory and co-

ordination. The National Highway Traffic Safety 

Administration (NHTSA) reported 30% and counting car 

crashes has been observed because of less driver vigilance. 

Regardless of these overall concerns on drowsy driving, many 

skilled drivers possess the issue of low vigilance which is an 

intermediate state between wakefulness and sleepiness. Thus, 

to monitor the driver drowsiness, a reasonable and 

recognizable method has to be initiated at its earliest. 

Meanwhile, drivers are always keen to new technologies which 

can make them vigilant at crucial situations. 

      The proposed system focuses on foreseeing driver lethargy 

by continuous monitoring the physiological conditions of a 

driver. The project targets at real time dangerous fatigue 

behaviours such as eye movements, head nodding and heart 

pulse activity. Hence, we can measure these behaviours using 

motion sensors to timely warn him to evade a collision. 

2. Objectives 

The main intention of this project is to provide driver safeness 

during highway and long driving conditions. This project 

arduino based driver drowsiness detection system is designed 

to monitor and give necessary precautionary indications to the 

driver when he is found sleepy while driving. The core 

implication of this project is to: 

 Design, fabricate and program a novel method for real 

time driver drowsiness monitoring and timely warning 

system. 

 Keeping an eye is relied on the sensors which are capable 

of providing substantial output with mean power usage. 

 The driver safety is also ensured by sending a private 

message to the driver family when driver is found drunk 

before driving. 
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h i g h l i g h t s

� Efficient NLO single crystals are
grown by slow evaporation solution
growth technique.

� Scanning electron microscope image
reveals that the crystal has smooth
surface morphology.

� Crystal melts at 139 �C and
decomposes at 264 �C.

� Molecular dipoles are stacked in
zigzag head–tail fashion in the crystal
structure consolidated by hydrogen
bonds.

� The pyridine ring plays a significant
role in forming enantiomorphic
crystal system.
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a b s t r a c t

An efficient nonlinear opticalmaterial 2E-3-(4-bromophenyl)-1-(pyridin-3-yl) prop-2-en-1-one (BPP)was
synthesized and single crystals were grown using slow evaporation solution growth technique at room
temperature. Grown crystal had prismaticmorphology and its structurewas confirmed by various spectro-
scopic studies, elemental analysis, and single crystal X-ray diffraction (XRD) technique. The single crystal
XRD of the crystal showed that BPP crystallizes in monoclinic system with noncentrosymmetric space
group P21 and the cell parameters are a = 5.6428(7) Å, b = 3.8637(6) Å, c = 26.411(2) Å, b = 97.568(11)
deg and v = 575.82(12) Å3. The UV–Visible spectrum reveals that the crystal is optically transparent and
has high optical energy band gap of 3.1 eV. The powder second harmonic generation efficiency (SHG) of
BPP is 6.8 times that of KDP. From thermal analysis it is found that the crystal melts at 139 �C and decom-
poses at 264 �C. High optical transparency down to blue region, higher powder SHG efficiency and better
thermal stability than that of urea makes this chalcone derivative a promising candidate for SHG applica-
tions. Furthermore, effect ofmolecular planarity on SHG efficiency and role of pyridine ring adjacent to car-
bonyl group in forming noncentrosymmetric crystal systems of chalcone family is also discussed.

� 2015 Elsevier B.V. All rights reserved.

Introduction

The demonstration of second harmonics in quartz single crystal
by Franken et al. led to the development of an exhilarating field of

modern times known as nonlinear optics (NLO) which has plethora
of applications in the field of opto-electronics [1–3]. The most
desirable properties for a material to be the best NLO material
are high power conversion efficiency, large transparency extending
down to UV region, high melting point, high mechanical stability,
high chemical inertness, high laser damage threshold, phase
matching, etc. [4,5]. Among the various classes of materials inves-
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Abstract—This current work is concerned with the 
development of thermos-set and thermo-plastic composites 
reinforced with e-glass fibers. The influence of fiber content 
in the composites was studied by tensile test. The thermoset 
and thermoplastic used in this work are Epoxy and 
Polypropylene materials. Finally comparing the tensile 
strength between the Epoxy and Polypropylene composite 
materials.
Key words: E-Glass Fiber, Thermoplastic Composites

I. INTRODUCTION

Polymers are of two types thermoplastic and thermosetting 
according to the effect of heat on their properties. 

Thermosetting materials, or thermosets, are formed 
from a chemical reaction, where the resin and hardener or 
resin and catalyst are mixed and then undergo a non-
reversible chemical reaction to form a hard, infusible 
product. In some thermosets, such as phonemic resins, 
volatile substances are produced as by-products 
(condensation reaction). Other thermosetting resins such as 
polyester and epoxy cure by mechanisms that do not 
produce any volatile by products and thus are much easier to 
process (addition reaction). Once cured, thermosets will not 
become liquid again if heated, although above a certain 
temperature their mechanical properties will change 
significantly. This temperature is known as the Glass 
Transition Temperature (Tg), and varies widely according to 
the particular resin system used, its degree of cure and 
whether it was mixed correctly. Above the Tg, the molecular 
structure of the thermoset changes from that of a rigid 
crystalline polymer to a more flexible, amorphous polymer. 
The properties such as resin modulus (stiffness) drop 
sharply, and as a result the compressive and shear strength 
of the composite does too. Other properties such as water 
resistance and colour stability also reduce markedly above 
the resin’s Tg.

Thermoplastics like metals soften with heating and 
eventually melt, hardening again with cooling. This process 
of crossing the softening or melting point on the temperature 
scale can be repeated as often as desired without any 
appreciable effect on the material properties in either state. 
Typical thermoplastics include nylon, polypropylene and 
ABS (Acrylo-nitrile Butadine staring).

II. MATERIALS AND METHODS

A. Materials

Epoxy and Polypropylene are used as a thermosetting and 
thermoplastic materials. E-glass fiber is a reinforcing 
material.
1) Epoxy
Epoxy resins are low molecular weight pre-polymers or 
higher molecular weight polymers which normally contain 
at least two epoxide groups. The epoxide group is also 
sometimes referred to as a glycidyl or oxirane group. Epoxy 

resins, also known as polyepoxides are a class of 
reactive prepolymers and polymers which contain epoxide 
groups. Epoxy resins may be reacted (cross-linked) either 
with themselves through catalytic homopolymerisation, or 
with a wide range of co-reactants including polyfunctional 
amines, acids (and acid anhydrides), phenols, alcohols and 
thiols.
2) Polypropylene
Polypropylene (PP), also known as polypropene, is a 
thermoplastic polymer used in a wide variety of applications 
including packaging and labelling, textiles (e.g., ropes, 
thermal underwear and carpets), stationery, plastic parts and 
reusable containers of various types, laboratory equipment, 
loudspeakers, automotive components, and polymer 
banknotes.

3) E-Glass Fiber 
Glass fiber is formed when thin strands of silica-based or 
other formulation glass are extruded into many fibers with 
small diameters suitable for textile processing. The 
technique of heating and drawing glass into fine fibers has 
been known for millennia; however, the use of these fibers 
for textile applications is more recent. Until this time, all 
glass fiber had been manufactured as staple (that is, clusters 
of short lengths of fiber). 

B. Preparation of Composite Specimen

The specimen prepared as per ASTM D1763 standards, 
gauge length of 60mm, width 20 mm and thickness 5mm for 
conduction of tensile test.
1) Polypropylene composite
The polypropylene composite were prepared by 
compressing at appropriate temperature and pressure by 
using sandwich making machine as shown in the fig.1. It is a 
ply-by-ply arrangement of polypropylene and e-glass fibers. 
The percentage of e-glass fibers in composite is 0%, 2% and 
4% in weight.

Fig. 1: Sandwich Making Machine
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Abstract -  Chimneys are development of industrial 
growth in any country and while analysis and design of 
chimneys proper care should be  taken by the designer 
otherwise serious effect on the surrounding peoples. 
The present paper mainly deals with the linear static 
and dynamic analysis of RC and Steel chimneys having 
height of 65m and chimneys were modelled with the 
help of the SAP2000 Version 12.00 Software, then main 
purpose of this chimneys studying the effect of base 
shear, maximum lateral displacement, fundamental 
time period and frequency of all the zones from zone 2 
to zone 5 and their comparison of the results of all the 
zones. so while dynamic analysis of the both RC and 
Steel chimneys time history  response of the structures 
with the all respective zones and in the time history 
mainly concentrating on the base shear of the chimneys 
and also be check the displacement of the top of the 
both the chimneys should be within in the permissible 
limits and for also comparison of modal base shear for 
RC chimney with the design manually calculated base 
shear results. 

 

Key Words: Industrial chimneys, RCC and Steel 

chimney, Seismic analysis, SAP 2000, Base shear and 

Time history. 

 
1. INTRODUCTION 
Chimneys are answerable for industrial growth in any 
country and changes in the various parameters or 
dimensions such as increasing the height of the chimneys 
is more independent on the structural analysis such as 
response to earthquake is become more critical criteria. 
Diameter of the top the chimney and height of the 
chimney, exit velocity at the top, dispersion of gases are 
within the allowable limits. Mainly bottom diameter is also 
controlling by the various structural requirements of the 
both the concrete shell and foundation base of the 
chimney. For the development of large scale industries all 
over the country, enormous numbers of tall structures 
going to design every year and proper care is to be taken 
for the design of chimneys. chimneys are self supporting 
structures to resist earthquake forces and wind forces 

acting on the tall slender chimneys. wind load is also 
major factor responsible for the tall structures so evaluate 
the loads along the wind load and across the wind load is 
very important thing in the design of self supporting 
chimneys .the industrial chimneys are librating various 
poisonous gases and smokes, ashes from the 
manufacturing process so while designing chimney high 
importance for the economical plan of the construction of 
the chimney. while the construction of chimney in seismic 
zone is the one of the essential thing to concentrating the 
various parameters of seismic as to be considered and 
ineffective construction of the chimney is mainly 
responsible for serious disastrous to the surrounding area 
of the chimney. If the improper design and construction 
chimneys are seriously effecting the various types of 
disease it will lead to death also because poisonous gases 
are responsible for the diseases to the surrounding 
chimney hence so economical plan and safety  measures 
also important criteria while the design point of view of 
the chimney. 

Chimneys are tall and slender structures which are mainly 
used to discharge flue gases at higher elevation with 
sufficient exit velocity and transfer to the atmosphere with 
the lower concentration of hot gases and suspended 
solids(Ash) and also reaching the ground is within the 
permissible limits accepted by pollution control regular 
authority. the main purpose of chimney is to take highly 
poisonous gases which are taken into greater heights with 
sufficient velocities also which are not acceptable at 
ground level. chimneys are more harmful to wind and 
earthquake load may cause serious problem in 
surrounding areas of major industries and power plants, 
which are located in higher seismic zone with lower wind 
speed. 
 

1.1 Wind loads 
Evaluation of chimney by using the method of Gust Factor 
Approach and self supporting chimney is divided into 
various numbers of segmental element and each 
segmental element height should not be more than 
10m.The along-wind load, W(z) can be calculated for unit 
height of chimney at any section, z is equal to the 
summation of the mean along-wind load, W*(z) and the 
fluctuating component W'(z) of along-wind load.   
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Abstract - In today’s construction activity the use of flat 

slab is quite common which enhances the weight 

reduction, speed up construction, and economical. 

Similarly from the beginning conventional slab has got 

place in providing features like more stiffness, higher 

load carrying capacity, safe and economical also.  As the 

advancement era began practice of flat slab becomes 

quite common. In the present dissertation work a G+5 

commercial multistoried building having flat slab and 

conventional slab has been analyzed for the 

parameters like base shear, storey drift, axial force, and 

displacement. The performance and behavior of both 

the structures in all seismic zones of India has been 

studied. In the present work the storey shear of flat slab 

is 5% more than conventional slab structure, the axial 

forces on flats lab building is nearly 6% more than 

conventional building, the difference in storey 

displacement of flat and conventional building are 

approximately 4mm in each floor. The present work 

provides reasonable information about the suitability 

of flat slab for various seismic zones without 

compromising the performance over the conventional 

slab structures. 

Key Words: flat slab, drop, conventional slab, storey 

shear, storey displacement, axial forces. 

1. INTRODUCTION 

In this modern industrial era we can see huge construction 
activities taking place everywhere, hence there will be a 
shortage of land space, so construction of tall structures 
has been triggered up to overcome this problem. There are 
several elements are modified to make work faster and 
economical also like introducing flat slab construction 
which reduces dead weight, and makes beams invisible, 
enhances floor area.. To know the performance of the 
structure it should be subjected to all type loadings, all 
seismic zones factors, various soil categories then only we 
can extract best choice or suitability parameter for the 
structures. 

In the present work the performance of flat slab and 
Conventional slab structures for various loads all seismic 
zones factors have been studied. 

 
1.1 Objectives of the Present Work 
 
 To study the performance of flat slab and conventional 

slab structure subjected to various loads and 
conditions. 

 To the study the behavior of both structure for the 
parameters like storey shear, storey displacement 

        Drift ratio, axial forces. 
 Comparisons of flat and conventional building for the 

above parameters. 
 

1.2 Material Properties and Loads 

This work has been analyzed using ETABS software. For 
the analysis the material properties like grade of concrete, 
steel, density, modulus of elasticity must be define initially. 
And also the various loads like dead, live, SDL, wind, 
seismic needs to be define earlier. 
Grade of concrete: M20 
Grade of steel: Fe 500 
Modulus of elasticity E: 2x105N/mm2 
Live loads: 5kN/m2 

SDL: 3.5kN/m2 
 

1.3 Model Description 

 
 

Fig 1: Typical Floor Plan of G+5 Building 
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Abstract: 

 

A study has been carried out to investigate the probable range of tensile strength of a 

coir fiber reinforced polymer matrix composite. The composite specimens of 2 mm, 4 

mm and 6 mm thickness with 7.5 %, 10 %, 15 %, 20 % and 30 % fiber volume 

fractions were studied. The composite of 20 % fiber volume fraction have shown 

highest tensile strength. Tensile strength of coir fiber reinforced polymer matrix 

composite follows the normal distribution, is also presented. More than 99 % 

probability tensile strength values of 20 % fiber volume fraction’s coir fiber 

reinforced polymer matrix composite of the 2 mm, 4 mm and 6 mm thicknesses 

ranged between 8.89 MPa to 12.2 MPa, 11.5 MPa to 16.65 MPa and 15.64 MPa to 

20.8 MPa respectively. 

 

Keywords: coir fiber, polymer matrix, tensile strength, probability, natural 

composite. 

 

 

Introduction 

Fiber reinforced polymer (FRP) composites with plant fibers as reinforcements have 

emerged as a strong, lightweight, corrosion and chemical resistant material for use in 

manufacture of various hardware components in recent days. These plant based fibers 

are economical when compared to manmade fibers such as glass fibers and carbon 

fibers. In spite of having low density and weight, natural FRP composites are tough 

and have acceptable specific strength, good thermal properties and reduced dermal 

and respiratory irritation. They are also quickly biodegradable, economical, 

environmental friendly and impermeable to electromagnetic radiations. 

The present study uses a non-wood fiber namely coir as a reinforcing fiber and 

polyester resin polymer (thermoset) as matrix. Cobalt napthanate and methyl ethyl 
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Abstract: This paper presents the results of experimental investigations conducted to determine the load carrying 

capacity and deformation characteristics of Plain Cement Concrete arches. Uniformly distributed load has been 

tried. Effects of thickness of arch and also length of arch on load carrying capacity have been studied. 
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1. Introduction 
 

Arches are known since ancient times and have been 

used extensively for the construction of bridges. There 

are several thousand masonry arch road bridges 

throughout the world, ranging from small span to long 

multi-span structures. These bridges have given 

excellent service in terms of strength and durability. In 

case of buildings arches have also been used to 

withstand the structural loads above the openings in 

place of conventional lintels. Now a day, brick masonry 

arched panels have been used as roofing elements for 

low cost buildings to avoid the usage of costly materials 

like steel and concrete. The use of aches in foundations 

is very rare even though same has been used extensively 

for bridges, lintels and roofs. Sarangapani (2002) of 

Mysore, Nagi Reddy (2003) of Hyderabad, and Pradeep 

Kumar (2003) of Shimoga have successfully used stone 

masonry arches in foundations for walls as a 

replacement to the conventional spread footings. There 

is around 40 to 50 percent reduction in cost of 

foundation if arches are used instead of spread footings. 
 

Table 1 shows the details of masonry arches in 

foundations that have been used in buildings of Mysore. 

 

Table 1.Details of Mysore buildings with arches in foundations 
 

Year Building type User Location No. of stories SBC(kN//m
2
) Span (m) 

1999 Residential Pramoda Devi A.Nagar 2 250 3.6 

1999 Residential Mr. Shashidar K.Nagar 1 300 3.6 

2000 Residential Mr. M.N. Urus R.K.Nagar 2 350 4.9 

2000 Industrial shed Mr. Ramaswamy Hebbal 1 400 6.0 

2000 Residential Mr. Raghavendra K.Nagar 2 300 4.0 

2001 Residential Mr. H.S. Prasanna J.P.Nagar 2 300 4.9 

2003 Residential Dr. G.S. Suresh C.Puram 2 300 3.6 

2003 Residential Mr. GopalKrishna R.K.Nagar 1 350 3.6 

2003 
Demonstration 

centre 

Demonstration 

Centre, NIE, Mysore 
NIE Campus 1 300 3.0 

2004 Residential Mr. Ramesh V.Nagar 2 400 3.6 

2005 Residential Mr. Guruprasad Bogadi 1 300 3.3 
 

Conventionally spread footings are widely used for wall 

foundations. This type of constructing foundation in 

India goes back to great antiquity. The modern spread 

footing consists of stone masonry in 1:6 cement mortars 

of 5 to 6 courses. Minimum width of the footing at the 

bottom is 1m. 
 

Arch can also be defined as a beam, which is curved in 

the lateral direction. Arches are predominantly 

subjected to compressive stresses. Arches are 

constructed using variety of materials. Arches are more 

economical than ordinary beams particularly for large 

spans because the bending moments and shears acting 

over the cross section of the arches are considerably 

smaller to that of beams of same span and carrying the 

same load. The choice of type of arch depends upon the 

span, the available rise and the architectural effect 

desired. The semicircular arch gives minimum reaction 

on the abutments and is used where light abutments are 

available. The parabolic arch is suitable for uniform 
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of Non-square Matrix Distillation Column
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Abstract: The non-square matrix control is very much important in process industry as most of the plant transfer 
functions are non-square in nature. The controlling is challenging due to the complexity involved while solving for 
its performance and robustness. The distillation column transfer function with right half plane zeros is considered 
here for the comparative study in control techniques. The pseudo inverse of the steady state gain matrix is used 
here to solve the coupling problem of non-square process. Only few control techniques like Davison - Tanttu and 
Lieslethto method to control more manipulated and less number of control variables. The Integral Square Error (ISE) 
performance is calculated to compare the controller design methods, since the error is small and exist for long time. 
Also settling time, overshoot, interaction and robustness are studied.

Keywords: MIMO non-square system; pseudo inverse; centralized controller

1. INTRODUCTION 
Majority of the separation work in the chemical industry, amounting to almost 95%, is carried out by 
distillation and these units consume 3% of the total energy produced in the globe [1]. The distillation 
column control is important for energy saving and to yield increased profit through improved product 
recovery. Designing several control methods for the distillation column poses a great challenge in the 
process control instrumentation field. There are various advantages and disadvantages for using different 
control methods in the process control industries [2]. In the last two decades, the controller design for high 
purity distillation column has seen several modifications. This is essential to achieve the desired product 
purity with minimum cost. A study of the literature shows that several attempts have been made to design 
a better controller taking into consideration different criteria. 

In the chemical process industries the most commonly used systems are Multiple-Input-Multiple-
Output (MIMO) systems with multiple time delays or right half plane zeros. The control objective for 
multivariable systems is to obtain a desirable behaviour of several output variables by simultaneously 
manipulating several input channels [2]. These systems are further classified into square and non-square 
systems based on the number of manipulated and controlled variables [3]. The process with equal number 
of manipulated and controlled variables are referred to as square systems, while those with unequal 
number of manipulated and controlled variables are non-square systems. Non-square systems are less 
sensitive to modelling errors, so it has to be controlled in its original form to obtain robust stability and 
performance [4]. A coupled distillation column by Levein and Morari was considered for the study. The 
genetic algorithm optimization technique was used here. The simulation results proved that in the presence 
of uncertainty, the two types of controller structures achieved robust performance [5]. Based on internal 
model control for non-square systems based on Smith delay compensator control technique also discussed 
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Figure 5: The interactive response for r1=1 and 
r2=0
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Figure 6: The interactive response for r1=0 and 
r2=1

6. CONCLUSIONS
The Moore-Penrose pseudo-inverse method is used to find the inverse of the non-square system. The 
Davison method is having the benefits of small overshoot, faster tracking features, and less interaction 
compared to Tanttu and Lieslethto method. Better robustness could be achieved when the process plant 
mismatched with the process transfer function model. The simulation result also showed better operational 
stability and performance than the conventional control strategy in the literature.

There is a sign change in the individual controller designed due to the zeros in the process transfer 
function. But the controller sign setting is different in both the method for the same process transfer 
function. Also the Davison method fails when the system has integral term. Also with load disturbance the 
response need to be controlled to attain robustness and performance. Further research required to be done 
in this direction.
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ABSTRACT:In many wireless sensor network (WSN) applications uses hierarchical routing protocol for routing 

sensed data to the sink, among them LEACH is the first and most widely used hierarchical distributed clustering 

protocol in WSN. Security is important in wireless sensor networks as they are prone to various network threats and 

intrusion. In LEACH, Nodes decides to join a cluster head based on Received Signal Strength (RSS) of receiving 

HELLO packets from CHs making it vulnerable to HELLO Flood attack. Detection of HELLO Flood attack can be 

done either cryptographic approach which are less suitable in terms of memory and battery power or non-cryptographic 

which involves sending the test packet for detection which increases communication overhead as the energy required 

for transmission of the packet is far more than the energy required for processing/calculation. Based on these facts a 

non-cryptographic and cryptographic solution for detection HELLO Flood attack is proposed in this paper in which by 

considering RSS and distance calculation and by comparing both test packet approach is done hence the number of 

times the test packet is transmitted is greatly reduced and providing security by using location dependent key(LDK) 

management scheme where it involves loading random set of keys to the nodes prior to deployment, and also LDK 

doesn’t require any knowledge of node deployment, eventually provides better connectivity and containment of node 

compromise. 

 

KEYWORDS: wireless sensor network (WSN), LEACH, HELLO flood attack, Received Signal Strength(RSS), 

Cluster Head(CH), Security, Location Depended Key(LDK). 

 

I. INTRODUCTION 

 

Like living organisms a variety of modern devices and equipment’s relies on the sensory data from the real world 

around it. These sensory data comes is provided by Wireless Sensor Networks (WSN) which consists of several tiny 

sensor nodes distributed over a large area to monitor physical or environmental conditions such as temperature, 

vibration, pressure, sound or motion and then collectively send these information to with one or more powerful central 

computing system called the base station or sink. All sensor nodes have limited power supply and have the capabilities 

of information sensing, data processing and wireless communication. Different routing protocols govern the movement 

of this information. Broadly the routing protocols can be classified as flat-based routing, hierarchical-based routing and 

location-based routing. LEACH (Low Energy Adaptive Clustering Hierarchy) is a hierarchical-based routing protocol 

which uses random rotation of the nodes required to be the cluster-heads to evenly distribute energy consumption in the 

network. Sensor network protocols are quite simple and hence are very susceptible to attacks like Sinkhole attack, 

Selective forwarding, Sybil attack, Wormholes, HELLO flood attack, Acknowledgement spoofing, altering, replaying 

routing information. For example, Selective forwarding and HELLO flood attack affects networks with clustering 

based protocols like LEACH. In order to protect against various attacks which can be launched by adversaries therefore 

secure communication channels is crucial for these networks. Securing communication is possible through the use of 

encrypted keys. 
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Abstract— In this paper, an Advanced Microcontroller Bus Architecture (AMBA) compliant memory controller is designed 
for system memory control with the main memory consisting of SRAM, ROM and Dual port CACHE. As microprocessor 
performance has improved in recent years, it has become increasingly important to provide a high-bandwidth, low-latency 
memory subsystem to achieve the full performance potential of these processors. Dual port Caches have been used 
extensively to patch over this mismatch. The memory controller is the part of the system that, well, controls the memory. 
The aim is develop an architecture, design, and test AMBA AHB compliant Memory Controller for ARM based 
EMBEDDED platforms. Memory access time is reduced to a great extent by using AHB protocol thereby increasing the 
overall performance of the memory controller.  
 
Keywords—ARM, AMBA, AHB BUS, Memory controller. 
 
I. INTRODUCTION 
 

At the heart of an ever-increasing number of 
embedded applications is an ARM CPU. This is the 
first ARM processor developed specifically for 
FPGAs. It is intended for use in set-top boxes, 
Internet appliances and game consoles, smart mobile 
phones, palm-top computers, modems and other 
handheld applications that require high performance. 
ARM CPU is provided through AMBA AHB bus 
which acts as the high performance system backbone 
bus for System on Chip applications. EMBEDDED 
developers have been reluctant to give up the generic 
shared bus borrowed from the board-level world 
because it reduces the specification and validation 
effort in the design cycle and makes EMBEDDED 
top-level integration almost as simple as plugging 
expansion cards onto a back plane. By using generic 
buses, developers are free to concentrate on higher-
level decisions.  

 
ARM® Limited's use of a generic bus in the 

Advanced Microcontroller Bus Architecture (AMBA) 
has allowed licensees to focus on the application at 
hand and move quickly to market. Microprocessors, 
DMA controllers, memory controllers and other 
higher performance blocks are connected via the 
AHB. Lower-performance blocks such as UARTs, 
General Purpose Input/output (GPIO) and Timers are 
suited for connection to the APB. But many high-end 
embedded applications targeted by ARM-based 
EMBEDDED s require that while dealing with the 
deterministic, real-time requirements of the 
application, they are also able to access a high 
bandwidth network environment. Such applications 
require an EMBEDDED that issue control signals, 
collect data, and moves data across the network in 
real time. Depending on the nature of the network and 
its bandwidth requirements, this can stretch the 
capabilities of existing EMBEDDED -bus  

 
architectures to their limit. Moreover Developments 
in manufacturing techniques and innovations in deep 
sub-micron technology have made possible 
applications with large on-chip memories. Designs 
are targeted at increasingly higher frequencies as 
well. The number of masters and slaves on the AHB 
bus are also increasing and are becoming increasingly 
more complex. Thus while designing ARM based 
EMBEDDED , design, verification and synthesis 
must take care of certain issues, which, if not handled 
carefully, lead to higher NRE costs and re-spins. 

 
To overcome this, The AMBA AHB compliant 

MC (Memory Controller) is designed. It generates the 
necessary signals to control the reading and writing of 
information from and to the memory, and interfaces 
the memory with the other major parts of the system. 
The memory controller is normally integrated into the 
system chipset. In this paper, an Advanced 
Microcontroller Bus Architecture (AMBA) compliant 
memory controller is designed for system memory 
control with the main memory consisting of SRAM, 
ROM and Dual port CACHE. The memory controller 
is compatible with Advanced High-performance Bus 
(AHB) which is a new generation of AMBA bus, so 
we call it “AHB-MC”. 
 
II. PREVIOUS WORK 
 

In the earlier days the memory controller has 
designed with main memory consisting of SRAM and 
ROM. but the all AHB fixed length burst types are 
transfered so it takes more time to transfer the data 
and also performance of the system reduced [15]. The 
second method proposed with an AMBA AHB burst 
operation to reduce the memory latency. The 
minimum period used in the design is 22.27ns and 
maximum frequency is 44.903MHz [1]. 
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ABSTRACT: The serial protocols like PCI Express and USB have evolved over the years to provide very high 

operating speeds and throughput. This evolution has resulted in their physical layer protocol becoming very complex. 

One of the important task in the Physical layer of PCIe 3.0 is the monitoring and sampling different Ordered sets and 

Data Packets that come from different layers. 

 

KEYWORDS: Sampling, Ordered Sets, Data Packets, Verification Environment. 

I. INTRODUCTION 

 

The PCIe 3.0 architecture utilizes very efficient and productive algorithms for maintaining reliable link, highly 

optimized power consumption and extremely fast and flawless data transfer rate.  

The serial protocols like PCI Express and USB have evolved over the years to provide very high operating speeds and 

throughput. PCI Express is a high performance, general purpose I/O interconnect defined for a wide variety of future 

computing and communication platforms. Key PCI attributes, such as its usage model, load-store architecture, and 

software interfaces, are maintained, whereas its parallel bus implementation is replaced by a highly scalable, fully serial 

interface. PCI Express takes advantage of recent advances in point-to-point interconnects, Switch-based technology, 

and packetized protocol to deliver new levels of performance and features. Power Management, Quality of Service 

(QoS), Hot Plug/Hot-Swap support, Data Integrity, and Error Handling are among some of the advanced features 

supported by PCI Express. 

 The architecture of PCI Express is specified in terms of three discrete logic layers: 

1. The Transaction layer 

2. The Data Link Layer 

3. The Physical Layer 

 
Fig 1 High Level Layering Diagram 

 

Each of these layers is divided into two sub-divisions, one that processes outbound (to be transmitted) information 

and one that processes inbound (to be received) information, as shown in Fig 1 
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ABSTRACT 

Water pumping is an energy intensive activity and consumes a large amount diesel and 

electricity. Unlike the conventional diesel or electrical pumps, solar photovoltaic (PV) pumps 

are powered by an array of solar panels. Solar energy, which is a natural resource and 

abundantly available in India, can be used for pumping water by making use of Solar-PV 

technology. Solar PV pumps are designed to operate on DC power produced by solar panels. 

The proposed system employs low power micro solar pumps and the water is pumped in 

multiple levels. Complete system is automatic and comes into action when ever sun rises. 

Drip irrigation along with the proposed system will improve the efficiency of agriculture 

production which brings smile on many back bones of India. 

 

Keywords: Micro solar pumps, Multi-level, Water pumping, Photovoltaic. 
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INTRODUCTION 

In India, agribusiness has a noteworthy history. With the late headway in the 

innovation, India positions second worldwide in farming yield. Farming alongside the 

brought together divisions like fisheries & ranger service administration spoke to 16.6% of 

the GDP in 2009, around half of the total workforce. It was observed that there was a growth 

of 50% surrounded by the period 1980 to 2011, which is most noteworthy for any nation 

amid this period. The monetary offer of farming to India's GDP is relentlessly turning down 

with the nation's expansive based financial development. 
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Abstract 

Finite impulse response (FIR) filters which 

are widely used in multi standard wireless 

communication systems have the key 

advantages of low power consumption and 

low area occupancy. The response of 

periodical system under any circumstances 

can be found by FIR filter. Digital FIR filter 

involves additions, shifting operations, along 

with storing of resulted outputs. Many 

algorithms such as mathematical can be 

analyzed through digital filters since digital 

filters work on digital input so it can be 

modified as desired. These methods include 

low power multiplier and adder. So digital 

filters are heavily used in many DSP 

applications and electronics applications as 

well. In this paper, an efficient implementation 

of FIR filter is presented. 

Key Words: Shifter; Adder; Multiplier; Filter; 

FPGA 

I. Introduction 

The filters usually produce an impulse 

response which can be finite or infinite 

depending upon type of filter is to be 

designed. The implementation of FIR and IIR 

filters falls under totally different. When a unit 

impulse is given to the FIR filter, it produces a 

finite impulse response contrary to IIR filter 

produces an infinite response in terms of 

duration. FIR and IIR filters are preferred in 

different condition according to the 

requirements and provides efficient work for 

different situation and hence both filters have 

different advantages and disadvantages. FIR  

 

 

filters are implemented using either recursive 

or non-recursive techniques but usually non-

recursive techniques are preferred. The DSP 

domain uses filters extensively since the 

characterization is performed by the extensive 

sequence of multiplied operations. There are 

different usages of filters depending upon the 

requirements, the FIR filter circuit operates at 

high sample rates or a low-power circuit 

operates at moderate sample rates. The Fig.1 

is the logical diagram of the filter with the 

multiplier and adders being used. The adders 

and multiplier are used to reduce the 

parameter such as power consumption. 

However there are particular multipliers which 

are used for only specified reasons such as 

Wallace multiplier is used to increase the 

speed but at the cost of increased power 

consumption. 

 

Fig.1.The logical diagram of filter 

For FIR filter of order N, each value of the 

output sequence is a weighted sum of the most 

recent input values: 

𝑦 𝑛 =  𝑏𝑖𝑁
𝑖=0 . 𝑥 𝑛 − 1                               (1) 

The impulse response of the filter is defined as 

nonzero over a finite duration. Including 
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Abstract -This project work presents a framework to design a 
shared memory and QUAD-Core Processor, on a programmable 
platform. Complete flow is proposed by a programming model and 
architecture. The effectiveness of shared memory blocks is 
demonstrated by implementing on FPGA. The aim of the project is 
to develop an architecture, design, implement and test QUAD-Core 
Processor on Altera DE1 FPGA Board. Four Processors are 
connected in star topology and share common memory for program 
and data. Depending o the application the Processor is expected to 
run at  MHz, with effective instruction cycle speed of MHz . 

Index terms-FPGA, programming model, CPU, HW, SW, Quad-core 
processor, shared memory, RISC instruction set.  

I. INTRODUCTION: 

The Multiprocessing represents a new paradigm for processor 
design. This trend has been pursued most semiconductor 
industries, both for high performance computer and complex 
embedded system. Reconfigurable platforms have emerged as an 
important alternative to the ASIC design, featuring flexibility v/s 
relatively lower performance. However implementing a 
multiprocessor on FPGA poses to solve many problems. Most of 
these issues, such as cache coherence, multiprocessor interrupt 
managements, processors identification and synchronization are 
to be addresses by system designer. This paper presents a 
platform which simplifies design of shared memory 
architectured for Quad core processor on FPGA. We introduce a 
synthesizable architecture and a programming model using 
verilog which run on commercial FPGA. In the many 
multiprocessor projects, there has been a heavy focus on either 
HW or SW to provide facilities for this communication. Both 
approaches limit speed and flexibility. In the quad-core 
processors on FPGA give rise to more flexible with high speed 
and low cost.Importance of multiprocessors has grown 
throughout in the year 1990s designers sought a way to build 
servers and supercomputers with higher performance than a 
single microprocessor. The slowdown in uni-processor 
performance over power has led to new computer architectures 
with multiprocessors architecture.  This trends toward more 
reliance on multiprocessing is reinforced by other factors are 
growing interest in the servers and server performance, growth 
in data-intensive applications and improved understanding of the   
multiprocessors. Environment where there is significant natural 
thread-level parallelism and The advantages utilizing a design by 
replication 

 

II. CONVENTIONAL APPROACH: 

In this approach, the system is designed for parallel 
execution. The system consists of several processor 
modules (processor core P1, P2, P3, P4….) and dedicated 
data memory used for read and writes processor operations 
by means of memory arbiter. 

 

Figure 1: Conventional approach for quad Core with dedicated memory 
architecture 

If the processor 4 is to communicate with processor 1, it 
requires more number of clock cycles to transfer the contents in 
the processor 1 to processor 4 and results in more delay because 
Processor4 need to place request to arbiter. Arbiter need to 
approve and send the request to Processor1 is to communicate 
to arbiter with required data/instruction. Arbiter is to pass on 
the data/instruction to processor 4 

III. PROPOSED METHOD: 

The disadvantages of conventional approach are that if 
consumes more power, the design utilizes more number of 
gates, uses four clock cycle and requires one clock per request 
for each processor, it requires memory arbiter to communicate 
with all the processor, separate logic circuit as to be designed 
and for each processor having dedicated memory.  
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Abstract -This project work presents a framework to design a 

shared memory and DUAL-Core Processor, on a programmable 

platform. Complete flow is proposed by a programming model and 

architecture. The effectiveness of shared memory blocks is 

demonstrated by implementing on FPGA. The aim of the project is 

to develop an architecture, design, implement and test DUAL-Core 

Processor on Altera DE1 FPGA Board. Four Processors are 

connected in star topology and share common memory for 

program and data. Depending o the application the Processor is 

expected to run at 150 MHz, with effective instruction cycle speed 

of 600MHz (150 x 4). 

 

Index terms - FPGA, programming model, CPU, HW, SW, Dual-core 

processor, shared memory, RISC instruction set.  

I. INTRODUCTION: 

The Multiprocessing represents a new paradigm for processor 

design. This trend has been pursued most semiconductor 

industries, both for high performance computer and complex 

embedded system. Reconfigurable platforms have emerged as 

an important alternative to the ASIC design, featuring flexibility 

v/s relatively lower performance. However implementing a 

multiprocessor on FPGA poses to solve many problems. Most 

of these issues, such as cache coherence, multiprocessor 

interrupt managements, processors identification and 

synchronization are to be addresses by system designer. This 

paper presents a platform which simplifies design of shared 

memory architectured for Dual core processor on FPGA. We 

introduce a synthesizable architecture and a programming model 

using verilog which run on commercial FPGA. In the many 

multiprocessor projects, there has been a heavy focus on either 

HW or SW to provide facilities for this communication. Both 

approaches limit speed and flexibility. In the dual-core 

processors on FPGA give rise to more flexible with high speed 

and low cost.Importance of multiprocessors has grown 

throughout in the year 1990s designers sought a way to build 

servers and supercomputers with higher performance than a 

single microprocessor.  

II. CONVENTIONAL APPROACH: 

In this approach, the system is designed for parallel 

execution. The system consists of several processor 

modules (processor core P1, P2, P3, P4….) and dedicated 

data memory used for read and writes processor 

operations by means of memory arbiter. 

 

Figure 1: Conventional approach for dual Core with dedicated memory 

architecture 

If the processor 4 is to communicate with processor 1, it 

requires more number of clock cycles to transfer the contents in 

the processor 1 to processor 4 and results in more delay 

because Processor4 need to place request to arbiter. Arbiter 

need to approve and send the request to Processor1 is to 

communicate to arbiter with required data/instruction. Arbiter 

is to pass on the data/instruction to processor 4 

III. PROPOSED METHOD: 

The disadvantages of conventional approach are that if 

consumes more power, the design utilizes more number of 

gates, uses four clock cycle and requires one clock per request 

for each processor, it requires memory arbiter to communicate 

with all the processor, separate logic circuit as to be designed 

and for each processor having dedicated memory.  

International Journal of Engineering Research & Technology (IJERT)

ISSN: 2278-0181

Published by, www.ijert.org

ICESMART-2015 Conference Proceedings

Volume 3, Issue 19

Special Issue - 2015

1

Page 340 



 Procedia Computer Science   70  ( 2015 )  48 – 54 

1877-0509 © 2015 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of the Organizing Committee of ICECCS 2015
doi: 10.1016/j.procs.2015.10.028 

ScienceDirect
Available online at www.sciencedirect.com

4th International Conference on Eco-friendly Computing and Communication Systems, ICECCS 
2015

Performance Measure and Efficiency of Chemical Skin Burn 
Classification Using KNN Method 

Dr. Malini suvarna1
, Mr.Venkategowda N2

1 Professor in Electronics and communication dept.. MITE, Mangalore., Moodbidire,Karnataka,India Email ID: malini@mite.ac.in 
2Assistant professor in Electronics and communication dept, MITE. Moodbidre, Mangalore,VTU University.Karnataka, India. email Id:

venkat.gowda25@gmail.com . 

Abstract 

Chemical burn injury is one of the major accidents in the world. The aim of this research is to develop an automated 
method of determining the severity of chemical skin burns. The severity of the chemical skin burn can be classified into three 
grades, namely Superficial, Partial thickness and Full thickness. Towards achieving this aim, a database of chemical skin burn 
images has been created by collecting images from various Hospitals. The initial pre-processing involves the contrast 
enhancement in L*a*b colour space. The pattern classifier technique namely K-Nearest Neighbour Classifier (KNN), has been 
applied on chemical skin burn images to classify them as Superficial, Partial and Full thickness burns. The help of dermatologists 
and plastic surgeons has been taken to label the images with chemical skin burn grades and the labelled images are used to train
the classifiers. From the many features that were extracted from the images, two significant features such as the mean and then
DCT were selected that best embody the differing characteristics of the three grades of chemical skin burns. The algorithms are
optimized on features of pre-labelled images, by fine-tuning the classifier parameters.. The efficiency of the analysis and 
classification of the KNN method is about 67.5% for grade1, 82.5% for grade 2 and 75% for grade 3. The design and 
development of such a classifier is clinically very significant particularly, when it is used in emergency remote areas. 

© 2015 The Authors. Published by Elsevier B.V. 
Peer-review under responsibility of the Organizing Committee of ICECCS 2015. 

Keywords: DCT, KNN, RGB,GLCM.

1. Objective And Scope
  Medical Imaging is a boon conferred by science and technology in humanity. While on the one hand 
medical diagnostics has advanced in leaps and bounds, on the other hand advancement in image processing, pattern 
recognition and machine intelligence techniques has intensified medical imaging. With these advancements it is now 
possible to make diagnostics in a non-invasive manner. An easy and correct diagnosis facilitates appropriate 

© 2015 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Studies on Design of Cyclone Separator with Tri-Chambered Filter Unit for
Dust Removal in Rice Mills

Authors : T. K. Chandrashekar, R. Harish Kumar, T. B. Prasad, C. R. Rajashekhar
Abstract : Cyclone separators are normally used for dust collection in rice mills for a long time. However, their dust collection
efficiency is lower and is influenced by factors like geometry, exit pipe dimensions and length, humidity, and temperature at
dust generation place. The design of cyclone has been slightly altered, and the new design has proven to be successful in
collecting the dust particles of size up to 10 microns, the major modification was to change the height of exit pipe of the
cyclone chamber to have optimum dust collection. The cyclone is coupled with a tri-chambered filter unit with three geo text
materials filters of different mesh size to capture the dust less than 10 micron.
Keywords : cyclone-separator, rice mill, tri chambered filter, dust removal
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Abstract— Iron powder of particle size 44μm is dispersed into 

aluminum matrix to produce composites by liquid metallurgy 

route.  Aluminium iron intermetallic is developed by varying 

iron particulate content based on weight percentage. The 

specimens are prepared with three different wt% of iron, viz 

2%, 4% and 8%.  By conduction of various mechanical tests as 

per ASTM B308 standard, the divergence of tensile, shear, 

hardness and wear properties is  being studied. From the study 

it is observed that maximum tensile strength of 155.06 MPa for 

8wt%  addition of iron. The results also revealed that the 

mechanical properties enhanced with the increase in wt % of 

iron. 

   Keywords— Intermetallic, Iron, Aluminum, Composite, Stir 

Casting 
 

I.  INTRODUCTION  

The global energy crisis and depleting energy resources as 

well as stringent requirements of the quality of a product 

necessitated the development of lightweight energy efficient 

materials to be used in automotive industries. The 

development of metal matrix composite with the dispersion 

of second phase particle had been catalyzed by the need for 

structural materials with high strength and stiffness to 

enhance the wear resistance [1]. Pure aluminum is weak 

having a tensile strength between 90 to 140N/mm2.  

Aluminum alloys are used extensively in making mechanical 

parts due to its high specific strength (strength/density). The 

main usage of aluminum alloys are in applications requiring 

lightweight materials as in aerospace industries and in 

automotive industries. The second important property of 

aluminum is its resistance to corrosion. Aluminum has a 

strong protective oxide layer which prevents continues 

corrosion of the base material. Therefore, a lot of work is 

done to achieve better properties of aluminum by alloying, 

heat treatment and other processes. On the other hand 

aluminum has a big disadvantage of having a low melting 

temperature which put limits on the temperature range of 

application [2]. Intermetallic phases based on the high 

activity of aluminum have very attractive properties as low 

density, high melting point, high thermal conductivity, 

excellent oxidation, hot corrosion resistance and good 

mechanical properties [5]. Intermetallic compounds have 

potential use in systems requiring excellent behavior of 

materials in aggressive environments such as steam 

generators and coal-fired gas turbine because of its high 

resistance to high temperature oxidation and lower density 

compared to conventional Fe and Ni based alloys [6]. High-

temperature strength and superior oxidation resistance make 

intermetallic materials exceptional candidates for use in high 

temperature component design providing not only longer 

equipment service-life but the potential to operate at above 

normal temperatures. Promising applications include heat-

treating fixtures, transfer rolls for hot metal processing, 

forging dies, radiant burner tubes, or pyrolyzer parts [7]. Iron 

is the most common impurity found in aluminum. It has a 

high solubility in molten aluminum and is therefore easily 

dissolved in the liquid state of aluminum, however its 

solubility in the solid state is very low (~0.04%). The low 

solubility of iron in the solid state is accompanied by 

decreased ductility as a result of the formation of 

intermetallic phases like FeAl and/or Fe3Al. These 

intermetallic phases increases the strength of the aluminum 

alloy they also enhances corrosion resistance [2,3,4]. Among 

the variety of manufacturing processes available for 

discontinuous metal matrix composites, stir casting is 

generally accepted and currently practiced commercially. Its 

advantages lie in its simplicity, flexibility and applicability to 

large scale production and because in principle it allows a 

conventional metal processing route to be used and its low 

cost [8] 

II. EXPERIMENT DETAILS 

A. Materials 

The base material used in the experimental 

investigation is commercially available pure aluminium. The 

iron powder used is collected from M/s Sri Durga Laboratory 

Equipment Supplies, Mangaluru, India. The particle size of 

iron powder is 44μm. 
 

B.  Sample preparation 

A calculated amount of commercially pure 

aluminium is charged into the crucible and melted in the 

electric furnace as shown in fig.1. A mechanical stirrer is 

inserted into the melt furnace and stirred at a speed of 200 

rpm at 700˚C. The melt temperature is maintained between 

660˚C to 780˚C during addition of iron powder particles. The 

dispersion of iron particles is achieved by vortex method. The 

melt with reinforced particles is poured into the preheated 

permanent metallic mould. The pouring temperature is 

maintained at 700˚C. The melt was then allowed to solidify in 

the mould. The composites were made with a different 

amount of iron powder (i.e., 2, 4 and 8 wt %). Specimens are 

machined according to ASTM B308 standard. 
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Abstract. The concept of vibration based condition monitoring technology has been developing at a 

rapid stage in the recent years suiting to the maintenance of sophisticated and complicated 

machines. Nowadays, wavelet analysis based signal processing technique is applied as effective tool 

for condition monitoring. The experimental studies were conducted on the gear testing apparatus to 

obtain the vibration signal from a healthy gear and an induced faulty gear. In this paper, two 

different techniques using Laplace wavelet as base function are used to characterize the fault in the 

gear signals, specifically wavelet enveloped power spectrum and wavelet kurtosis. The wavelet 

parameters are optimized using genetic algorithm to select most fault related features. A 

comparative study detailing features of fault characterization is also given in order to understand the 

effectiveness of both the wavelet based signal processing methods and their fault diagnosis 

capability.  

  

Introduction 

In modern industries, complex and advanced machines have extensively been used for increasing 

the productivity. Failure of such sophisticated machines can reduce the availability and thus 

reduction in productivity and loss of profit.  

Machine breakdowns may lead to significant loss. There is currently great need for techniques to 

automatically detect and diagnose faults in its early stage, to ensure efficient operation and to avoid 

catastrophic failures. Different techniques such as time domain, frequency domain and time–

frequency domain techniques are widely used to analyse the vibration signals [1]. The traditional 

Fast Fourier Transform (FFT) is a type of frequency domain method which involves representing a 

signal as the summation of its constituent sine waves at various frequencies [2]. Vibrations emitted 

from faulty gears are rather non stationary and non-periodic signals. FFT analysis however does not 

form a strong tool to analyze transitory signals and hence it is difficult to detect the gear fault by 

conventional FFT analysis [3-6]. Therefore an effective and sophisticated signal processing method 

like wavelet analysis for feature extraction from noisy gear signal can be used [7].  

The wavelet transform provides powerful multi-resolution analysis in both time and frequency 

domains and thereby becomes a favored tool to extract the transient signal 

components/characteristics features of non-stationary vibrations signals produced by the gear faults. 

The generated wavelet transform coefficients reflect the degree of similarity between the wavelet 

function and the feature embedded in the analyzed signal. Selection of wavelet base function is very 

important to extract the fault features in the signal. In this paper, Laplace wavelet is used to perform 

wavelet transform. Laplace wavelet is a complex, single sided damped exponential which finds its 

application in vibration analysis of an aircraft for aerodynamic and structural testing and to 

diagnose the wear of the intake valve of an internal combustion engine [8-9]. 

This paper compares the diagnostic capability of Laplace wavelet envelope power spectrum and 

Laplace wavelet kurtosis signal processing techniques used to detect localised gear tooth defects. It 

is also investigated how the wavelet parameters can be optimized so as to maximize the kurtosis of 

the wavelet coefficients in order to render the wavelet coefficients sensitive to the generated fault 
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Abstract — Biodiesel represents an alternative to 

petroleum-based diesel fuel. Chemically speaking, biodiesel is a 

mixture of mono-alkyl esters of fatty acids, most often obtained 

from extracted plant oils and/or collected animal fats. With 

increasing demand on the use of petroleum products, a stronger 

threat to clean environment is being poised as the burning of 

these fuels in associated with emissions like CO2, CO and 

particulate matter, which is currently the dominant global source 

of emissions. Cottonseed oil methyl ester was prepared by 

transesterification using sodium hydroxide (NaOH) as catalyst, 

and used as additive which blends the mixture of ethanol-diesel. 

An unmodified single cylinder, constant speed of 1500 rev/min, 

four stroke, direct injection, and naturally aspirated vertical 

compression ignition, typical to engines used in the agricultural 

sector (pumps, tractors) was fueled with ethanol, diesel and 

cottonseed oil biodiesel at different ratios in the current 

performance and emission studies.Fuel characteristics (density, 

calorific value, viscosity and flash point), engine performance 

and emission characteristics have been investigated and 

significant improvements were observed. Blends E15CSO50D35, 

E20CSO50D30, E25CSO50D25 experience a better higher brake 

thermal efficiency compared to the conventional diesel fuel at 

different Injection pressures. Even there is a 2.51% higher brake 

thermal efficiency improvement with blend E25CSO50D25 at 

190 bar compared to diesel. For E25CSO50D25 at 170 bar 

injection pressure, Exhaust gas temperature is lower compared 

to all other blends at full load condition. Unburnt hydrocarbons 

emission is found to be 72 ppm for E25CSO50D25 at 170 bar is 

less compared to 89 ppm for Neat diesel at 210 bar at full load 

condition. 

Key words – Bio-diesel, Cottonseed Oil, Transesterification, 

Brake Thermal Efficiency, Brake Specific Fuel Consumption.  

 

I. INTRODUCTION 

With the increased emphasis on the need for clean, 

renewable fuels, it is imperative to fully understand the 

operational characteristics of biodiesel. Liquid fuels from 

renewable sources are biodegradable and inexhaustible. In this 

regard tree based oils or vegetable oils having their physical 

and combustible characteristics closed to diesel fuels may 

stand as immediate candidate alternative fuel for diesel fuel 

and the seeds can be grown and processed in rural areas. It has 

been observed that the crude vegetable oils, when used for 

long hours, choke the fuel filter because of high viscosity and 

insoluble's in crude oil. Viscosity of vegetable oils exerts a 

strong influence on the shape of the fuel spray jet penetration. 

With high viscosities, the jet tends to be a solid stream instead 

of spray of small droplets. As a result, the fuel is not 

distributed in or mixed properly with the air required for 

burning. This results in poor combustion, accomplished by 

loss of power and economy. In small engines, the fuel spray 

may impinge upon the cylinder walls, washing away the 

lubricant oil film and causing dilution of the crankcase oil. 

Such a condition contributes to excessive wear and tear. Most 

of the vegetable oil has kinematic viscosity at 40°C in the 

range of 35-50 cst., where as for diesel oil is 4-6 cst. Simple 

esters of the fatty acids in vegetable oils have greatly reduced 

viscosities in the range of 2.4 - 8 cst. at 40 °C. 

             Additionally, ethanol has also been considered as 

oxygenated alternative fuel for diesel engines as the blended 

fuel for a long time. However, using ethanol as fuel or fuel 

additive in diesel engines is limited by their miscibility 

problems with diesel fuel. Other problems are low cetane 

number, low lubricity and reduced heating value. A mixture of 

biodiesel-diesel-ethanol can be utilized to improve the poor 

cold-flow properties of biodiesel besides to low cetane 

number and lubricity of ethanol-diesel blends. Also, biodiesel 

is known to improve the phase stability of blends. 

            The major problem of using ethanol in diesel engine is 

phase separation. It posses a major barrier for using a fuel in 

C.I Engine. Bio ethanol is not fully miscible with diesel fuel 

and its stability depends strongly on temperature and water 

content. It required some additive to produce a stable blend. 

The following two techniques used for prevention of 

separation such as emulsification and co-solvent (additives). 

The co-solvent act as a bridging agent through molecular 

compatibility and bonding to produce a homogeneous blend, 

such as n-butanol, isobutanol, diethyl ether and vegetable oil 

esters. Among those above co-solvents locally available, 

easily produceable and economically suitable co-solvent is 

known as vegetable oil esters. It is commonly known as bio 

diesel. The properties of methyl and ethyl alcohol are 

compared with octane (high quality gasoline) and hexadecane 

(high quality diesel fuel). Octane and hexadecane (petroleum 

fuels) have higher boiling points, lower latent heats and are 

insoluble in water. The alcohols become more like petroleum 

fuels as their chemical weights increase. Ethyl alcohol is also 

known as ethanol or grain alcohol. Like petroleum driven 

fuels, ethanol contains hydrogen and carbon, but ethanol also 

contains oxygen in its chemical structure. The oxygen makes 
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Abstract  The work here describes about the design and fabrication of automatic sheet metal punching machine 
controlled by Programmable Logic Controller (PLC). It also describes the working principle and the hardware structure of 
the system. By automating the punching system one can have greater control over the whole process. This system can 
replace existing manual feed and operated punching machines. By interfacing PLC, it is possible to get good results in the 
form of increased safety of the worker, reduced manufacturing lead time and reduced angular misalignment. 

Keywords  Punching Machine, PLC, Pneumatics, DCV, Ladder logic programming 

 

1. Introduction 
The modern world is more practical and cost-conscious, 

so the punching process for sheet-metal has to be done in an 
accurate and more precise way with the relative economy of 
operation, easier implementation for mass-production, as 
well as greater control on the technical parameters. In most 
of the sheet metal operations punching or pressing operation 
is the main or initial operation in the process sequence. 
Automating this operation results in reduced lead time and 
also can reduce human effort. Automation is a process in 
which technology concerned with application of mechanical, 
electronic and computer-based systems to operate and 
control production. The reason for automating this process 
may be to reduce manufacturing lead time, to increase 
labour productivity or to improve the worker safety, etc. [1]. 

1.1. Punching Process 

In punching process the tool is designed to punch blank 
of sheet by applying mechanical force. The automated 
punching process are helpful for mass production and they 
represent the fastest and more efficient way to form a metal 
into a finished punched product. Manual or conventional 
methods of punching have following disadvantages 
• Angular misalignment of the sheet 
• It requires higher material handling time and 

manufacturing lead times 
• Reduced safety of the worker. 

1.2. Programmable Logic Controllers 

A Programmable logic controller (PLC) is a digital 
electronics device that uses a programmable memory to  
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store instructions and to implement specific functions such 
as logic, timing, counting and arithmetic operations to 
control machines and processes. [8] 

It can be said as an industrial computer that has a central 
processor unit, memory, input/output interface and a 
programming device. The central processing unit is the 
intelligence of the controller. These central processing units 
accepts data, status information from various sensing 
devices like limit switches, proximity switches, executes the 
user control program store in the memory and gives 
appropriate output commands to devices like solenoid 
valves, switches etc. In this paper the automation is 
achieved by interfacing the sensors and PLC system with 
the conventional punching process. 

1.3. Pneumatic Systems 

Pneumatic systems work with the help of compressed air. 
Certain characteristics of compressed air have made this 
medium quite suitable for use in modern manufacturing and 
production plants. Wide availability of air, compressibility 
of air, fire proof characteristic of the medium, high degree 
of controllability, comparatively cheaper in cost are some of 
the features of pneumatic systems. [9] 

Air which is available naturally is invisible, colourless, 
odourless and tasteless. Main constituents of air by volume 
are 78%nitrogen, 21%oxygen, %carbon dioxide and other 
gasses including some amount of water vapours. Air which 
is a mixture of various chemical elements follows the gas 
law, like any other perfect or ideal gas. A compressor will 
compress the naturally available air to required range, 
which then can be used in the pneumatic systems.  

2. Working Methodology  
Mainly three components are used in this system. They are 

Loading Cylinder, Unloading Cylinder, and Punching 
Cylinder. All these cylinders are operated in a sequence in 
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Abstract  In this paper, Mechanical properties of areca fibers extracted from areca husk are determined. Further these 
Areca fibers were chemically treated and the effect of this treatment on fiber strength is studied. Areca fiber composite 
laminates were prepared with randomly distributed fibers in wood powder and Phenol Formaldehyde. Composite laminates 
were prepared with different proportions of phenol formaldehyde and fibers. Tensile test, moisture absorption test, and 
flexural (three-point bending) tests on these laminates were carried out. Properties of these areca-reinforced phenol 
formaldehyde (PF) composite laminates were analyzed and observed that composite plate of 300ml resin shows the 
maximum tensile strength, composite plate of 400ml PF shows the maximum bending stress and a composite plate of 500ml 
PF shows better moisture absorption resistance.  

Keywords  Areca fibers, Polymer Matrix Composites (PMCs),Wood powder 

 

1. Introduction 
Acomposite is a structural material that consists of two or 

more constituents that are combined at a macroscopic level 
and are not soluble in each other. Composites have two 
constituents, a matrix phase and a dispersion phase. One 
constituent is called the reinforcing phase and the one in 
which it is embedded is called the matrix. In principle, 
composites can be constructed of any combination of two or 
more materials, whether metallic, organic or inorganic. 
Advanced composites are a blend of two or more 
components, one of which is made up of stiff long fibers and 
the other, for polymeric composites, a resinous binder or 
matrix that holds the fibers in place. High performance fiber 
reinforced composite materials are comprised of high 
strength and modulus fibers, embedded in, or bonded to, a 
matrix, with a distinct interface between them. In a 
composite, the fiber, as well as the matrix, retain their 
physical and chemical identities, but still provide a 
combination of properties that cannot be achieved with either 
of the constituents alone. In general the fibers play the role of 
load bearer. The matrix, while keeping the fibers in the 
desired location and orientation, act as a load transfer   
agent and protects the fibers from external conditions such  
as chemicals, heat and moisture [1]. Manmade fibers using  
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glass, carbon, boron etc. are being used as reinforcing 
materials in the fiber reinforced plastics (FRP), which have 
been widely accepted as materials for structural and 
non-structural applications. The main reason or the interest 
in FRP is due to their specific modulus, high stiffness and 
strength to weight ratio compared to other conventional 
materials. However, these materials are prohibitively 
expensive in their use for other general purpose and 
applications. Nowadays-natural fibers like banana, cotton, 
coir, sisal jute have attracted the attention of scientists and 
technologists for applications in packaging, low-cost 
housing and other structures. It has been found that these 
natural fiber composites [1, 2] possess better electrical 
resistance, good thermal and acoustic insulating properties 
and high resistance to fracture. The lowcost, less weight, and 
density make the naturalfibers an attractive alternative. The 
current majoruses of hard cellulose fibers like flax, jute, 
banana, sisal, are in textile, packaging, and paper 
manufacturing. These fibers are considered as hard 
cellulosic fibers because of their reasonably high tensile 
modulus and elongation at break [3]. 

2. Materials and Methods 
The raw materials are used in this work are areca fiber, 

wood powder and phenol formaldehyde. The composite 
materials have fueled the growth of new applications in 
markets such as transportation, construction, marine, 
infrastructure, consumer products, electrical, aircraft and 
aerospace appliances and business equipments. 
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Abstract—This current work is concerned with the 

development of thermos-set and thermo-plastic composites 

reinforced with e-glass fibers. The influence of fiber content 

in the composites was studied by tensile test. The thermoset 

and thermoplastic used in this work are Epoxy and 

Polypropylene materials. Finally comparing the tensile 

strength between the Epoxy and Polypropylene composite 

materials. 

Key words: E-Glass Fiber, Thermoplastic Composites 

I. INTRODUCTION 

Polymers are of two types thermoplastic and thermosetting 

according to the effect of heat on their properties.  

Thermosetting materials, or thermosets, are formed 

from a chemical reaction, where the resin and hardener or 

resin and catalyst are mixed and then undergo a non-

reversible chemical reaction to form a hard, infusible 

product. In some thermosets, such as phonemic resins, 

volatile substances are produced as by-products 

(condensation reaction). Other thermosetting resins such as 

polyester and epoxy cure by mechanisms that do not 

produce any volatile by products and thus are much easier to 

process (addition reaction). Once cured, thermosets will not 

become liquid again if heated, although above a certain 

temperature their mechanical properties will change 

significantly. This temperature is known as the Glass 

Transition Temperature (Tg), and varies widely according to 

the particular resin system used, its degree of cure and 

whether it was mixed correctly. Above the Tg, the molecular 

structure of the thermoset changes from that of a rigid 

crystalline polymer to a more flexible, amorphous polymer. 

The properties such as resin modulus (stiffness) drop 

sharply, and as a result the compressive and shear strength 

of the composite does too. Other properties such as water 

resistance and colour stability also reduce markedly above 

the resin’s Tg. 

 Thermoplastics like metals soften with heating and 

eventually melt, hardening again with cooling. This process 

of crossing the softening or melting point on the temperature 

scale can be repeated as often as desired without any 

appreciable effect on the material properties in either state. 

Typical thermoplastics include nylon, polypropylene and 

ABS (Acrylo-nitrile Butadine staring). 

II. MATERIALS AND METHODS 

A. Materials 

Epoxy and Polypropylene are used as a thermosetting and 

thermoplastic materials. E-glass fiber is a reinforcing 

material. 

1) Epoxy 

Epoxy resins are low molecular weight pre-polymers or 

higher molecular weight polymers which normally contain 

at least two epoxide groups. The epoxide group is also 

sometimes referred to as a glycidyl or oxirane group. Epoxy 

resins, also known as polyepoxides are a class of 

reactive prepolymers and polymers which contain epoxide 

groups. Epoxy resins may be reacted (cross-linked) either 

with themselves through catalytic homopolymerisation, or 

with a wide range of co-reactants including polyfunctional 

amines, acids (and acid anhydrides), phenols, alcohols and 

thiols. 

2) Polypropylene 

Polypropylene (PP), also known as polypropene, is a 

thermoplastic polymer used in a wide variety of applications 

including packaging and labelling, textiles (e.g., ropes, 

thermal underwear and carpets), stationery, plastic parts and 

reusable containers of various types, laboratory equipment, 

loudspeakers, automotive components, and polymer 

banknotes. 

3) E-Glass Fiber  

Glass fiber is formed when thin strands of silica-based or 

other formulation glass are extruded into many fibers with 

small diameters suitable for textile processing. The 

technique of heating and drawing glass into fine fibers has 

been known for millennia; however, the use of these fibers 

for textile applications is more recent. Until this time, all 

glass fiber had been manufactured as staple (that is, clusters 

of short lengths of fiber).  

B. Preparation of Composite Specimen 

The specimen prepared as per ASTM D1763 standards, 

gauge length of 60mm, width 20 mm and thickness 5mm for 

conduction of tensile test. 

1) Polypropylene composite 

The polypropylene composite were prepared by 

compressing at appropriate temperature and pressure by 

using sandwich making machine as shown in the fig.1. It is a 

ply-by-ply arrangement of polypropylene and e-glass fibers. 

The percentage of e-glass fibers in composite is 0%, 2% and 

4% in weight. 

 
Fig. 1: Sandwich Making Machine 
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Abstract  The main aim of this study is to examine the three body abrasive wear of A356 aluminum alloy under T6 heat 
treated condition and comparing the same with that of the base A356 alloy. The parameters employed are speed, load applied 
on the specimen and number of revolutions or number of turns. Three body wear test has been carried out on dry sand low 
stress rubber wheel type of abrasive wear test machine. T6 heat treatment is the commonly used heat treatment for this class 
of alloys. Mechanical properties of A356 aluminum alloy have been investigated by tensile and hardness tests. The effects of 
heat treatment on abrasion resistance, tensile strength and hardness of the A356 aluminum alloys have been investigated. It is 
observed that abrasion resistance increases for T6 heat treated alloy at different speed, load and number of revolutions. 

Keywords  Heat treatment, Abrasive wear, Abrasion resistance 

 

1. Introduction 
The dry sand/rubber-wheel abrasion test is widely used to 

evaluate low-stress abrasive wear of materials, particularly 
for evaluating wear-resistant materials used in the mining, 
oil sand and agricultural machinery industries. During such a 
test, a specimen is loaded against the rim of a rotating rubber 
wheel; a sand flow is directed to the gap between the wheel 
and specimen, abrading the specimen under an applied 
normal load at a certain sliding speed. Abrasion resistance of 
a material is evaluated by measuring its volume loss. A high 
wear-resistant material has a low volume loss. 

The A356 alloys commonly named as Al-Si alloys pertain 
to the most popular aluminum casting alloys. Mechanical 
properties of castings made from these alloys depend on the 
process of melting and pouring, structure of the casting and 
mould, as well as their heat treatment. In A356, aluminum 
(Al) is the major metal. The distinctive alloying elements are 
silicon, magnesium, manganese, copper and zinc. It is 
distinguished by good mechanical characteristics, high 
ductility, excellent casting characteristics as well as high 
corrosion resistance. The alloy has been widely applied in 
the machinery, aircraft and defence industries and 
particularly in the automotive industry to replace steel 
components [1-5].  

A standard heat treatment for Al-Si alloys consists of 
solutioning and artificial ageing. Solutioning process 
includes holding the alloy below the eutectic reaction  
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temperature in order to dissolve the precipitations of Mg2Si 
and homogenize the chemical elements concentration on the 
cross-section of dendrites of α phase. In ageing, 
supersaturated alloy is soaked to separate strengthening 
phases from the super saturated solution [6]. The T6 heat 
treatment produces maximum strength (hardness) in 
aluminum alloys. Unfortunately it requires a relatively long 
time to be carried out and therefore has significant financial 
implications. However, they need more than 4 h for solution 
at 540°C, and more than 6 h for aging at 150°C, thus cause 
substantial energy consumption and low production 
efficiency. It is beneficial to study a method to reduce the 
holding time of heat treatment.  

According to Rosso and Actis Grande, a solution heat 
treatment of 1 h at 540°C is sufficient to obtain a high level 
of mechanical properties in the T6 temper (hardness, yield 
strength, ultimate tensile strength and % elongation) [7]. The 
T6 heat treatment of Al-7Si-0.3 Mg alloy includes two steps: 
solutioning and artificial aging; the solution step is to 
achieve α (Al) saturated with Si and Mg and spheroidized Si 
in eutectic zone, while the artificial aging is to achieve 
strengthening phase Mg2Si. Recently, it has been shown that 
the spheroidization time of Si is dependent on solution 
temperature and the original Si particle size [8-12].  

2. Experimental Details 

2.1. Material 

A356 alloy for testing was melted in a induction furnace at 
650°C and poured in to the sand mould to get the slab shape. 
Subsequently the castings are machined into different size 
samples for testing. Table 1 shows the chemical composition 
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Abstract  This work deals with the study of flexural behavior of accelerated aged specimens of coconut shell epoxy 
composites. Three sets of specimens were subjected to hot boiling at temperatures of 40 °C, 60 °C and 80 °C respectively 
followed by the flexural test. Initially the coconut shells were cleaned, crushed, and sieved to different grain sizes of 0.25 mm, 
0.5 mm, 1 mm and 2 mm. These grains were mixed with the epoxy resin with the weight proportions of 40:60, 50:50 and 
60:40 (filler/resin weight proportions) and the composite boards were prepared by open mould process. The prepared 
specimens were cut according to the ASTM standards to carry out different tests. It was observed that the accelerated aged 
specimens of grain size 0.25 mm with weight proportion of 40:60 has higher flexural strength and flexural modulus with 
maximum deflection before failure compared to the specimens with other weight proportions.  
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1. Introduction 
Most commercially produced composites use a polymer 

matrix material often called a resin solution. There are many 
different polymers available depending upon the starting raw 
ingredients. There are several broad categories, each with 
numerous variations. The most common are known as 
polyester, vinyl ester, epoxy, phenolic, polyamide, 
polypropylene, polyether ether ketone (PEEK) and others. 
Polymer matrix composites are very popular due to their low 
cost and simple fabrication methods. Reinforcement of 
polymers by strong fibrous network permits fabrication of 
PMCs [1]. 

A particle by definition is non-fibrous and generally has 
no long dimension. The dimensions are approximately equal 
in all directions. The shape of the reinforcing particle may be 
spherical, cubic, platelet or any regular or irregular geometry. 
The arrangement of the particulate reinforcement may be 
random or with preferred orientation. Particles are effective 
in enhancing the stiffness of composites. The particles and 
matrix material in any particulate composites can be any 
combination of metallic and non-metallic materials [2]. 
Particulate fillers modify the physical and mechanical 
properties of polymers in many ways. The mechanical 
properties of particulate–polymer composites depend 
strongly on the particle size, particle–matrix interface 
adhesion and particle loading [3]. 
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Coconut shell is one of the most important natural fillers 
produced in tropical countries. It is a natural lignocellulose 
material and possesses the distinctive characteristics that add 
to the versatility leading to diverse end uses such as- 
renewable resource, non toxic in nature, biodegradable, low 
density, low cost, easy availability and good durability [4]. 
Many works have been devoted to use of other natural fillers 
in composites in the recent past and coconut shell filler is a 
potential candidate for the development of new composites 
because of its high strength and modulus properties. 
Composites of high strength coconut filler can be used in the 
broad range of applications such as building materials, 
marine cordage, fishnets, furniture and other household 
appliances [5].  

Physical aging is generally characterized by increase in 
mass density (volumetric relaxation) and/or decrease in 
molecular configurational energy (enthalpy relaxation) of 
materials when exposed to temperatures below the transition 
temperature [6]. 

2. Materials and Manufacturing  
The raw materials used in this work are Coconut Shell 

Grains, Epoxy Resin (LY556), Hardener (HY951) and 
Melamine. Coconut shell grains were produced by crushing 
the coconut shells which is the most versatile part of the 
coconut. The shell is organic in nature and also has good 
durability characteristics, high toughness and abrasion 
resistant properties. The shell is similar to hard woods in 
chemical composition though lignin content is higher and 
cellulose content is lower. Advantages of natural fibers 
include low specific weight, which results in a higher 
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Abstract  The study of buckling behaviour of tubular structures has been an intriguing area of research in the field of solid 
mechanics. Unlike the global Euler buckling of slender structures under compressive loads, tubular structures deform with 
their walls buckling as individual simply supported plates. The buckling mode of these tubes depends on several factors such 
as the material properties, the length of the tube, the cross-sectional shape and the edge conditions. This paper investigates the 
effect of aspect ratio and thickness on the elastic buckling response of equilateral triangular tubes through a series of 
numerical simulations performed using MSC PATRAN/NASTRAN 2011. The results obtained from numerical simulations 
are compared with theoretical results and previously published work in the literature. The critical loads predicted by finite 
element simulations are in good agreement with experimental results and theoretical values. 
Keywords  Aspect ratio, Wall thickness, Buckling factor, Critical load, Thin-Walled structures, Angle section 

 

1. Introduction 
The buckling behaviour of thin-walled tubular structural 

members with regular (equiangular and equilateral) convex 
polygonal cross-sections (RCPS) has been an important area 
of study in the field of solid mechanics. This is mainly 
because of their widespread applications in various fields 
including aeronautical, marine and civil engineering. For 
instance, the applications of these members in the 
construction industry range from communication towers, 
lighting posts and transmission line structures, to rail road 
sign frames and railway overhead contact line posts. 
Thin-walled metal tubes with different cross-sections are 
widely used as energy absorbing structural components in 
high-volume industrial products such as cars, trains and 
ships. The benefit of thin-walled structures stems from their 
low weight, low cost and ease of production. The post 
buckling properties of tubes to form plastic folds and absorb 
the kinetic energy in a crash, plays an important role in the 
design of crash safety structures in automobiles.  

Buckling factor (k) and critical buckling load (Pcr) are 
important parameters for thin walled tubular structures and 
several studies have been conducted to predict them. The 
buckling mode of these tubes depends on several factors 
such as the material properties, the length of the tube, the 
cross-sectional shape and the edgeconditions. It has been 
postulated in [2–4] that the buckling of a tubular or structure  
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can be related to the behaviour of the individual walls of the 
structure under compressive loads. 

The present paper aims to examine the effect of aspect 
ratio and thickness on the elastic buckling response of 
equilateral triangular tubular structures subjected to uni-axial 
loading. The approach adopted is based on the recently 
developed formulation for critical buckling load by Arka P. 
Chattopadhyay et al. [7] based on new assumptions and 
redefined boundary conditions. 

Section 2 presents the fundamental equations for the 
elastic buckling response of triangular tubes under uniform 
compression and summarizes the conclusions presented in [7] 
concerning the calculation of buckling factor and critical 
load. Section 4 is devoted to the investigation of the effect of 
varying aspect ratio on the critical buckling load of the 
equilateral triangular tubes whereas section 5 addresses the 
influence of the wall thickness on the same. Finally the paper 
closes with some concluding remarks (Section 6). 

Throughout the paper, results obtained from finite element 
analysis performed with MSC NASTRAN/PATRAN 2011 
are presented and discussed. For validation purposes, these 
results are compared with the results extracted through 
theoretical analysis and previously published experimental 
results.  

2. Theoretical Buckling Phenomenon of 
Triangular Tubes 

The following fundamental equations for equilateral 
triangular tube subjected to uni-axial loading are extracted 
from [7]. The critical load is given by, 
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Abstract—Gas stoves are now very common in all houses 
including urban and remote areas. The main power source 
for gas stoves are either LPG or biogas. Biogas is more cost 
effective compared to LPG. In both cases chemical energy 
stored in the fuel is converted into heat energy and this heat 
energy is used for cooking purpose. Explosive range of LPG 
is 1.8%-9.5% volume of gas in air. Biogas mainly contains 
methane as its flammable agent. The leakage of LPG or 
biogas accompanied with a small spark will results in a huge 
explosion that can even takes several life. So as a matter of 
safety leakage should be known in its early stage and should 
be compensated. The main source of the LPG is fossil fuels, 
so its huge consumption will definitely lead to its shortage in 
the near future. So to make sure the availability of fossil 
based fuels for future generation it is our responsibility to 
use the fuels at it minimum and avoid all wastage of fuels. In 
this paper, we report the automation of gas stove which will 
result in the minimum wastage of fuel and reduce the hu-
man interference in the process. This paper describes the 
distinct properties of LPG that favours its flammability. 
Some advanced safety features like alarm and automatic 
message sending facility during gas leakage is also reviewed. 
Analysis of percentage of reduction in gas wastage and 
sensing capacity of the sensors are also discussed. 

Index Terms—Automatic gas stove, leakage detection sen-
sor, GSM module. 

I. INTRODUCTION 
In recent years, whole world is looking after the safety 

features of products than their costs and other subsidiary 
features. Particularly while talking about machines it 
should provide a safe environment for the working of 
humans. One should be more aware while dealing with 
flammable products. Small careless while dealing with 
flammable products can cause big damage to the proper-
ties and lives. More safety features should be included in 
machines dealing with flammable products. Almost every 
home is using gas stoves for cooking purpose. A gas stove 
is nothing but an apparatus with valves and regulators that 
allows the controllable flow of flammable gases like LPG, 
butane, propane, butane etc. LPG is categorized under 
highly flammable products. The auto ignition temperature 
of LPG is around 410-580º C and hence it will not ignite 
it’s on at normal room temperature without a spark. Dur-
ing leakage of LPG even a small spark can cause big ex-
plosions. So it is important to add more safety features to 
gas stoves to sense the leakage of fuel gas. Since the most 
common wide range fuel gas we using in gas stove is LPG 
we will prioritize our view to LPG. The safety features 
that can be included are leakage detection sensor, alarm 
system for alarm during the leakage detection and most 
advanced safety features like automatic message genera-

tion during the detection of gas fuel leakage to a registered 
mobile number. 

At present almost all the gas stoves are manually oper-
ated. The most advanced gas stove that is available at 
present have the feature of self-ignition while turning the 
knob to ‘ON’ position In the past decade, enormous pro-
gress has been made in developing new communication 
and sensor based techniques  for developing automatic 
devices. The main purpose of the automation is to reduce 
the human interference in the work and hence provide 
more safety. 

 
Figure 1.  Self ignition gas stove. 

The main limitation of the automatic gas stove with ad-
vanced safety feature is that it require a power source for 
the working of the alarm system and sensors. The objec-
tives of this paper are: 1) to describe the production of an 
automatic gas stove which detects the presence of vessel 
and automatically ignites the gas stove and OFF the flame 
during the absence of the vessel; 2) to outline the ad-
vanced safety features like automatic alarm ‘ON’ during 
the LPG leakage and auto generation of message during 
the LPG leakage to a registered mobile number; 3) to 
analyse the saving of LPG by using the automatic gas 
stove with advanced safety features over normal gas 
stove; and 4) to outline the possible challenges related 
with the automatic gas stove. 

II. SYSTEM ARCHITECTURE 
The system is controlled by the microcontroller. The 

MQ6 sensor is responsible for detecting the LPG leakage. 
When the MQ6 sensor detects the leakage it sends signal 
to the microcontroller. GSM module sends message to a 
prestored number. When the leakage is detected a buzzer 
system is activated during the period of leakage. 
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Abstract—The main aim of this paper is to analyze belt drive 

using Vibration Monitoring (VM) method. A belt drive 

experimental setup was designed, fabricated and used for 

experimental work to obtain realistic vibration data for different 

working condition. Three different faults such as side-cut-out, 

side-cut-in and loose & side-cut-out were created in the belt to 

study and to understand the behavior of the system during 

healthy and fault running condition. The experiments were 

conducted for healthy and faulty conditions at different speeds, 

lower speed of 540 rpm and at higher speed of 1000 rpm. The 

vibration signals were acquire using NI DAQ system with 

LabVIEW software. The results were presented for all the cases 

in the comparative manner and discussed. From the results it is 

found that the nature of belt fault has an effect on the 

characteristic frequency at 1X running speed for both driver and 

driven shaft. At the higher speeds the intensity of vibration is 

more for various faults and will be increasing as the fault 

increases.   

 

Keywords—Rotating Machinery, Running Speed, V Belt and 

Vibration Monitoring 

 

I.   INTRODUCTION 

achines are very important in our lives and it simplifies 

the work of people. Furthermore, now a day we use 

machines to the maximum extent in our daily life activities. 

The most important factor for the longevity of the machines is 

maintenance of machines to work with maximum safely and 

reliably. In addition, to do the maintenance it needs a  
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professional person or mechanic who is having experience and 

knowledge about the equipment or the machine to keep it in 

good health condition. Any equipments/machines are needed 

to be maintained at a certain point and that depend on the 

behavior of the machine and health of the machine itself, 

otherwise it may fail. Now a day worldwide engineers are 

focusing on the design and the material used for developing 

machine and schedule the maintenance tasks to make sure the 

machine will work until the maximum time. Moreover, by 

applying the concept of Condition Monitoring (CM) 

techniques the running condition of the machine can be 

analyzed. The Vibration Monitoring (VM) is the most 

commonly used analysis method to analyze the running 

condition of machine and it may provide the clear 

identification of most of the faults in the machine.   

Belt conveyors are the equipment widely used in coal mines 

and other manufacturing industries, whose main components 

are a number of idlers. The faults of belt conveyors can 

directly influence the daily production. A fault diagnosis 

method combining wavelet packet decomposition (WPD) and 

support vector machine (SVM) is proposed [1] for monitoring 

belt conveyors with the focus on the detection of idler faults. 

The proposed fault diagnosis method is firstly tested on a test 

bed and then an online monitoring and finally fault diagnosis 

system is designed for belt conveyors. A multi sensor data 

collection and Principal Component Analysis (PCA) are 

proposed [2] to develop a framework for impeller fault 

detection. Ahmed et al. [3] investigated the use of time domain 

vibration features for detection and diagnosis of different 

faults from a multi stage reciprocating compressor. Bajrić et al 

[4] made an evaluation of vibration analysis techniques as a 

method for the gear and gear pairs condition assessment.  

In this paper an experimental investigation has been carried 

out on belt drive experimental setup to analyze the behavior of 

the system under various belt defects conditions. The results 

were analyzed and presented.   

Fault Diagnosis in Belts using Time and 

Frequency based Signal Processing Techniques 
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