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Graphical abstract

Gamma radiation

Breakdown compounds
Apocynin

Sr-doped LaNiQ, ——

Photocatalytic
reactor

The electrolytic approach was combined with radiolysis
employing gamma radiation as an enhanced oxidation
process to study the decomposition of 1-(4-Hydroxy-3-
Methoxyphenyl) ethenone (Apocynin  (ACN)). For
Apocynin breakdown from effluent water, a photo-
catalytic membrane reactor (PMR) was utilized with
suspended and immobilised Sr-LaNiOs with regarding
to gamma irradiation. For phase procedures, the impacts
of basic Sr-LaNiO; on the PMR containing residual Sr-
LaNiOs was investigated. An RO (Reverse Osmosis)
membrane was integrated by way of the PMR under
continuous circumstances to improve standard of water.
At such a moderate Sr-LaNiOs dosage (0.8 g/L), ACN
deterioration by the PMR with attached and immobilised
Pt-LaNiOs was similar in both methods, but improved with
larger Sr-LaNiOs; doses for the reactor with coupled Pt-
LaNiOa.

Abstract

Keywords: Apocynin, electrochemical  degradation,

photocatalytic reactor, gamma irradiation

1. Introduction

Several commodity-based industries that manufactures
cork, pulp and paper uses a lot of electricity and
freshwater, consequently, generates large volumes of
sewage water. The generated sewage water contains
effective levels of biochemical oxygen demand (BOD) and
chemical oxygen demand (COD), intense colour,
particulates, and non-biodegradable chemicals (Sevimli,
2005; Madureira et al.,, 2014). The release of such
unprocessed effluents might have a harmful influence on
the environment because of the existence of these
resistive chemicals, which should be reduced. Apocynin
(ACN), a lignin degradation by-product found in pulp,
paper and cork effluents. Microfiltration was used to
remove apocynin from an aqueous mixture Gallic acid and
Esculetin, according to some early research that were
published (Acero et al, 2005). The persistence
effectiveness of the membrane was shown to be
dependent on the nature of the membrane, with poor
persistence for ACN in the utilized membranes. Hence, it
is essential to eliminate ACN from water prior to release
into freshwater resources.

In treating sewage water, there seems to be a number of
techniques for decontamination. For eliminating
pharmaceutically active substances, reverse osmosis (RO)
and nano-filtration (NF)are the effective methods.
Furthermore, before even being released into freshwater
resources, the re-circulated stream containing high
level contaminants must be eliminated (Simon et al.,
2009). These chemicals have been successfully removed
using advanced oxidation processes (AOPs) such as
ultraviolet (UV), semiconductor photo catalysis, Fenton
and ozonation (Klavarioti et al., 2009). As a result, AOPs
have a great deal of capabllity for decomposing such
compounds in sewage water, LaNiOs photo-catalysts has

Ragunath S., Rao Y.S., Sujatha S., and Gokulan R. (2023), Synergistic removal of 1-(4-hydroxy-3-methoxyphenyl) ethenone (Apocynin)
with enhanced immobilized and suspended Sr-doped LaNiOs: based photo-catalytic membrane reactor under gamma irradiation,

Global NEST Journal, 25(2), 50-56.
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Graphical abstract

Abstract

The batch adsorption technique investigated the efficiency
of sawdust adsorbent for removing copper ions from
synthetic solutions. A chemical synthesis process prepared
the activated sawdust powder, and its surface area and
pore volume were obtained by BET isotherm analysis. The
ability of copper ion uptake by activated sawdust powder
was examined under the characterization study of SEM,
EDX & FTIR studies. Various isotherm studies checked the
process of adsorption, and the kinetic studies confirm the
nature of the adsorption process with sawdust adsorbent.
Thermodynamic studies were used to analyze the
endothermic nature of the adsorption process, and 0.3 N
of H250: acid desorbs 93.27% of copper ions from the spent
adsorbent. The experimental study confirms the better
adsorption ability of sawdust powder in the activated
charcoal form to remove the heavy metal pollution in
aqueous solutions.

Key words: Biosorption, sawdust powder, copper ions,
Isotherm & kinetic studies.

1. Introduction

Water pollution is one of the emerging problems we are
still facing from earlier days. Clean water is essential to all

living creatures for their survival. Changes in water's
physical and chemical characteristics create harmful
effects on humans and animals. Due to the rapid growth of
industrial activities and a huge amount of product
production, the industries used clean water for
manufacturing and cleaning purposes (Sasireka et al.,
2021). Many pollutants such as dyes, heavy metals,
bacterial growth and other non-degradable elements have
been presented in the industrial effluent, contaminating
the natural water bodies while discharging from the
industries. Among these pollutants, heavy metals play an
important role in water pollution released from tanneries,
electroplating and pulp & paper industries (Halim et al.,
2019). Heavy metal ions released from the industries, such
as cadmium, copper, chromium, arsenic, lead, etc.,
accumulate in effluents. These  are  very
harmful to the surroundings and create severe effects even
in very low concentrations. Consumption of polluted water
may create long-term effects on all living beings and
increases the severity of the surrounding environment.

Developing an innovative treatment process at a very low
cost has been a basic need in recent days, and many
treatment technologies are available to treat the primary
pollutants in the water. Chemical precipitation, Membrane
filtration, fon exchange, Adsorption, Coagulation and
flocculation are the most common treatment methods
available to remove the non-degradable toxic pollutants
from wastewater. Among these methods, adsorption has
been used widely recently, and no secondary sludge was
developed during the treatment process (Batagarawa et
al., 2019). Selecting the adsorbate material is one of the
important techniques to increase the efficiency of the
adsorption rate. Many organic and inorganic materials
were used, such as groundnut shells, orange & banana
peels, Seeds of various plants, Fly ash and, industrial
sewage sludge etc (Yahya et al., 2020). In this research,
sawdust powder activated carbon has been used to remove
the copper (Cu®*) metal ion concentrations from the
synthetic solutions using the batch adsorption technique.
The maximum allowable limit of copper metal ion is

llavarasan N., Rao Y.S., Gokulan R., and Aravindan A. (2023), Investigation of copper ion adsorption using activated sawdust powder:

isotherm, kinetic and thermodynamic studies, Global NEST Journal, 25(1), 47-56.
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One of the more enticing, ecologically responsible, as well as safe and sustainable methodologies is eco-friendly nanomaterial
synthesis. Vegetation materials will be used as reductants instead of toxic substances for synthesising nanoparticles. The current
study used Ruellia tuberosa (RT) leaf extract digest to synthesise FeO nanomaterials, which were then characterised using XRD.,
Following that, microbially produced FeO molecules were mixed with a Kevlar-based polymeric matrix to study the blended
consequences. To examine the interbreeding, the current experimental analyses were performed, including both static and
dynamic mechanical characteristics. The addition of FeO nanofillers improved the elastic modulus, tensile strength, and storage
modulus of the nanocomposite. Impact force uptake has been raised to a certain extent by the addition of nanoparticles. The
findings of this research show that incorporating FeO nanofillers into Kevlar fabrics is a promising technique for increasing the
mechanical characteristics of hybrid laminated composites. As per DMA evaluation, the sample without nanomaterials had
a more volcanic lava response, which is a useful thing for body systems for missile use. Another critical aspect of a nanoparticles-
filled nanocomposite that must be addressed is the relatively uniform scattering of padding as well as the development of
interfacial adhesion in such a combination. The presence of FeO fillers in polymeric composites is confirmed by XRD analysis.

1. Introduction

Nanomaterials seem to be a promising as well as rapidly
expanding scientific discipline that is trying to fill shortfalls
in contemporary advanced components. Nanoscience has
also advanced in the sector of nanotechnologies over the last
two decades. Nanomaterials (NPs) are fine pieces with di-
ameters varying from 0 to 100 nm [1}. The compositional
distinctiveness of NPs, such as diameter, structure, and

fractal, has also enhanced their use in digital equipment,
biomedicine, pharma, and textile manufacturing, as well as
biological markers and biosensing. The intersection of
chemical synthesis as well as nanotechnology opens up an
amazing new frontier for the creation of sustainable and
clean multipurpose nanomaterials (2, 3]. Aside from pre-
cious metals, bioactive synthesis of metal nanoparticles has
already been expanded to a variety of metal oxides with
intriguing properties. Multipurpose nanocrystals (IONPs)
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Metallic nanoparticles (NPs) manufactured by ecofriendly strategies have also received much interest because of their elastic
scattering properties and performance in nanomaterials. Aluminium oxide nanomaterials stand out among nanomaterials due to
their tremendous uses in ceramic products, fabrics, therapeutic agents, catalyst supports, sewage sludge, and biosensors. The
current paper investigates the effect of the nanoparticle composition and layer sequential on the mechanical characteristics of jute
(J}-hemp (H) incorporated with an aluminium oxide polymer composite. NaOH is used to change the physical aspects of both
plant fibres. A total of 20 specimens were tested with varying stacking sequences and padding weight ratios. Mechanical properties
like a nanocomposite's tension, bending, and ILSS was measured. Stacked series and flowability substantially impact the
nanocomposite. The Group 3 nanocomposite with 2% Al;O; has the highest tensile strength, 54.28% of the Group 1 and 2
combinations. The stack series significantly influences the material properties of nanomaterials. Because of the alternating layers
of natural fabrics, Group 4 specimens have the maximum flexural strength. Group 3 composite materials have the highest ILSS
because they have hemp on the outermost surface. It has been discovered that Group 4 material with a 2% Al,O; concentration is
possibly the most substantial material. The existence of Al;O; nanoparticles in the green synthesis was confirmed by XRD analysis,

1. Introduction

With the advancement of the technological world, the de-
mand for breathable, excellent mechanical properties and
low-cost materials grows daily. Comprehensive studies in
lightweight materials are driven by the growth of slightly
elevated components [1]. As a result, scientists are interested
in developing new laminates with various types of fibres
using polymer composite materials. Organic fibres’ ap-
pealing characteristics, like minimal price, ease of access, low

toxicity, and biocompatibility, encourage developers to use
them as reassurance besides substituting a few artificial
reinforcing materials in composite materials [2]. Nowadays,
polymer nanocomposites have a broad array of applications
in many fields, including the aircraft industry, amicable,
automotive, and security apparatus, due to their excellent
properties such as certain rigidity and high modulus as
chemical stability. Fibre-reinforced polymers can be fabri-
cated in massive amounts and seem harder, softer, and much
more feasible than traditional structural steel [3]. The

14

"3 pa e RIRAKULAT

" 'j\l‘l,’:r:

COLLERE

RINC



Int. J. Computer Applications in Technology, Vol. 69, No. 1, 2022 1

Two-degree-of-freedom tilt integral derivative
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Abstract: The present work proposes a two degree of freedom tilt integral derivative (2-DOFTID)
controller tuned with a firefly algorithm (FA) for a two-area automatic generation control (AGC)
power system. Initially, a standard two-area power system is tested to show the superior output of the
proposed controller relative to other control strategies. After that, the 2-DOFTID controller for the next
test system is continued as a secondary controller; it is a restructured power system. It consists of
thermal, hydro and wind systems for area-1 and thermal, hydro and diesel systems for area-2. In
addition, the operation of the Unified Power Flow Controller (UPFC) and redox flow battery (RFB) is
analysed. Finally, a robustness study was carried out and the simulation results showed that 2-DOFTID
plus UPFC and RFB integrated system performed better than others under all scenarios of restructured
power system.

Keywords: AGC; automatic generation control; firefly algorithm; random load disturbance;
RFB; redox flow battery; 2-DOF-TID; two degree of freedom tilt integral derivative controller,
UPFC; unified power flow controller.
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Abstract: In the present work, firefly algorithm (FA)-based cascaded PD-PID with filter
controller (PD-PIDF) is implemented for the hybrid power system to keep the frequency within
the limits, At first, a two-area hybrid power system is proposed, considering thermal and
distributed power units in area |, and hydrothermal units in area 2. The cascaded PD-PIDF
controller parameter values are optimised using the integral time multiplied absolute error
(ITAE) criterion. The proposed system is analysed under three cases by applying step load
perturbations (SLPs) and noise signals at possible areas. The superiority of cascade PD-PIDF
controller is shown by comparing with recently published results. Finally, sensitivity analysis is
performed to demonstrate the cascaded PD-PIDF controller capability while varying system
parameters and conditions.

Keywords: cascaded PD-PIDF controller; distributed power system; firefly algorithm; frequency
regulation; hybrid power system.
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ABSTRACT

A Knuckle joint can be used to connect two rods that are under tensile force. This joint permits an
angular misalignment between the rods and can support compressive load when it is controlled. The
joints are used to make different kinds of connection i.e. tie rods, tension links in bridge structure. In this
case, one of the rods has eyes at the rod's ends and the one end is forked with eyes at both legs.. Pin
(knuckle pin) is put through the rod's end and fork eye and held by a collar as well as split pin. Normallv,
empirical relationships can be found to determine the various sizes of the joint, and they are secure
from a design perspective. The purpose of this paper is to determine the stresses within Knuckle joint
using the analytical method. Further studies in this direction is possible by using different ways of
contact, as well as the capability to handle Ioads This research focuses on the type of meshing that is
the best for components. The knuckle joint model is created using CATIA V6 R20. Later the model is
loaded into the ANSYS 15.0 and is then implemented in both meshes, which are hexagonal and tetra
mesh. A lot of industrial systems utilize knuckle joints, which ismade up of two components which are
cast iron and steel. We are proposing modifications of the materials Steel, AL 6061-T6 and Teflon. The
structural analysis was conducted for the Knuckle Joint at loads of 100N, 105N and 110N as well as
115N. The most effective combination of parameters such as Von Misses stress and equivalent shear
stresses, shear stress, deformation, as well as weight loss for the knuckle joint was determined using
ANSYS software. Teflon offers more factors of security, it is lighter and stiffness, as well as reduce stress,
and is more rigid than other materials. Based on the findings, the machine learning method i.e. the
neural network program that studies deformation, shear stress and von-Miss stresses, widely called
Generalized Regression Neural Network (GRNN) was developed. The process involves defining specific
variables for input (Different Materials and Loads) as well as output parameters which have been pre-
defined and are readily available (Shear Stress, Von-Mises stresses and deformation)

Keywords: GRNN, Knuckle Joint, Von-Mises Stresses, Machine Learning, Shear Stress

DOI Number: 10.14704/NQ.2022.20.12.NQ77331 NeuroQuantology2022;20(12): 3260-3271
INTRODUCTION load. This is in situations where a need of a
A knuckle joint can be described as a minimal quantity in flexibility or angular force is
mechanical connection designed to join two required. There is always an axial as well as a
rods that are under the pressure of a tension linear line motion of the load.
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ABSTRACT
Flywheels m an inertial storage devme for: e:_:ergy It is

and relcases it when there is a demand for energy hxgher than the energy 1np e
combustion engine is based on flywheels. The load placed on the flywheel grows and the stresses
mcreatse3 50 100 do the loads. and stress. The madgl' ) the steermg wheel is deszgned usm '

ing emponent On the masswe ﬂywheel /ith cast iron (lﬂthnatestress-ZMMpa Densxty-‘?SiO
kg/m3 Poisons Ratio-0.23) the stresses in the flywheel are analyzed and estimated. The web type
also analyzes the same material. The third type studies the steering wheel wire analyzes the stress
within the steering wheel and then compares the results of 3 steering wheels. The radio steering
wheel was modelled with modeling software like CATIA and ANSYS and the results taken and
subsequently an analysis of the exact direction of the steering wheel and the proper speed could
be identified. Based on the results, machine learning technique i.e., a neural network program to
study strain and stress that is known as Generalized ression Neural Network (GRNN) was
designed. This process involves defining certain input parameters (geo, speed and thickness) and
output parameters that are pre-defined are immediately available. (weight, strain and stress).
Keywords: Flywheel, GRNN, Stress, Deformation, FEA, Cast Iron, Machine Learning
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corresponds to its square rotating speed.
Energy is transferred into a flywheel through
applying the force on it, thereby increasing
its speed, and in turn the energy it stores.

Introduction:

Flywheels are mechanical device that pivots
that can be used as a storage device for

Rotational Energy. Flywheels possess a
crucial moment of inertia. They thus resist
variations in the speed of rotation. The
amount of energy that is stored in a flywheel

elSSN 1303-5150

& )

However, the flywheel releases put away
energy through the application of the force
of a mechanical load which in turn reduces
its speed of rotation. The principle of the
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ABSTRACT

Short-term load forecasting (STLF) is an integral component of energy management systems. In this
paper, fuzzy logic-based algorithm is used for short-term load forecasting. The load changes over
time and the goal is to satisfy the shift in demand and to maintain a fault as low as possible between
the reference and real powers. The error in the load demand in mega-watt (MW) is compared with
proposed technique as well as conventional methods. Three cases were investigated in which the load
changes were 1) more random in nature, but the variance to the reference was more; 2) the random
load changes were simpler, but a little different from the reference; and lastly, 3) the load changing
was random, and the reference deviation was maximum. The results are analyzed for different load
changes, and the corresponding results are verified using MATLAB. The deviation of the error value
in load response is less experienced with a fuzzy logic controller than with a traditional system, and
in fewer iterations, the objective function is also achieved.

KEYWORDS
Energy Management System, Fuzzy Logic, Load Change, Short-Term Load Forecasting

1. INTRODUCTION

The electrical power system is getting tremendous revolution in terms of automation, source and load
management for effective utilization of resources (Gorripotu et al., 2019; Pilla et al., 2010, 2019;
Fekik et al., 2018a,b,c; Bendakir et al., 2016). For modern grid settings, renewable energy sources
including wind and solar are an inevitable aspect of power (Kamal et al., 2020; Abdelmalek et al., 2017,
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Abstract: The ability of a Redox Flow Battery (RFB) is analysed in the present paper to
minimise the tie-line power and frequency deviations of the five-area thermal power system.
Initially, a power system network with five areas and a non-linearity of Generation Rate
Constraint (GRC) is designed in MATLAB/SIMULINK environment, After that, the values of
Proportional Derivative-Proportional Integral Derivative (PD-PID) controller are evaluated for
the proposed system by using Search Group Algorithm (SGA). The best control parameters of
PD-PID controller are selected by having objective function as Integral Time Multiplied Absolute
Error (ITAE). Finally, the RFB is installed in area-1, area-2, area-3, area-4 and area-5 for
dynamic response enhancement. Results of simulation show that, better transient response
characteristics can be obtained by using PD-PID controller along with RFB in area-1. Further, the
system is also tested after inclusion of two RFBs in the control areas. Finally, the robust analysis
is also performed to show the capability of the proposed method.

Keywords: dynamic response; generation rate constraint; PD-PID controller; redox flow battery;
search group algorithm; transient response.
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Abstract: This paper deals with tuning of extended Kalman filter (EKF) using
grey wolf optimisation (GWO) for sensor less speed control of permanent
magnet synchronous motor (PMSM) drive. A real-coded GWO is used to
optimise the noise covariance matrices of EKF in an off-line manner. The
optimised values of these matrices are injected into the filter, thereby ensuring
filter stability and accuracy in the estimation of rotor speed, position and
machine states. The estimated speed from EKF is fed back to the speed
controller and controller gains K, and K, are again tuned using GWO algorithm.
The state and measurement covariance matrices improve the convergence of
estimation process and quality of the estimated states. The simulation results
show the superior performance of the proposed method when compared to
particle swarm optimisation (PSO) method.

Keywords: extended Kalman filter; EKF; grey wolf optimisation; GWO;
particle swarm optimisation; PSO; permanent magnet synchronous motor;
PMSM; PI controller,
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Design and implementation of a nonlinear controller
and observer for inverter fed permanent magnet
synchronous motor drive using dSPACE DS1103
controller board
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Abstract: This paper proposes a control system for the speed control of
permanent magnet synchronous motor (PMSM) drive through hardware
implementation using dSPACE DS1103 controller board. The proposed control
scheme consists of two loops such as the inner current loop and outer speed
loop. In the inner current loop a nonlinear full order observer (NFOO) along
with the state feedback controller (SFC) is used; whereas in outer speed loop PI
controller is used as speed controller. The proposed NFOO estimates all the
states of PMSM and fed back to the SFC. A nonlinear controller (NLC) is
designed along with SFC, to cancel out the system nonlinearity using the
concept of exact feedback linearisation. Also the pole placement technique is
implemented in order to shift all the poles to left half of the s-plane resulting
the system stable in spite of uncertainties and parameter imperfections.
The speed and position information of the PMSM is obtained using an encoder.
The proposed control scheme has been extensively simulated under various
conditions and verified experimentally through dSPACE DS1103 controller.

Keywords: permanent magnet synchronous motor; PMSM; state feedback
controller; SFC: dSPACE DS1103 controller; pole placement; nonlinear full
order observer; NFOO; exact feedback linearisation; nonlinear controller; NLC.
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Integrated multi-input DC-DC converter with reduced
switches
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cle applications. In this scenario, several types of MICs are presented in the
literature, Most of the MICs are operated using a time-sharing scheme. This
leads to a restricted duty cycle which limits the energy source utilization and

Correspondence output voltage. To overcome the above-mentioned limitations, a multi-input
Ramana Pilla, Dept. of EEE, GMR " ; gl

Institute of Technology, Rajam, AP- single-output converter is proposed. The utilization of energy sources and out-
532127, India. put voltage can be improved with a reduction in the part count. A 400 W pro-
Fimall: camanp. pilla@gmritediing totype is designed to check the feasibility of the proposed system, and the
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subsequent simulation and experimental results are validated.

KEYWORDS

boost converter, DC-DC converter, electric vehicle (EV), multi-input converter (MIC),
multi-input single-output (MISO) converter

1 | INTRODUCTION

Multi-input converters (MICs) are attracted in interfacing the independent energy sources utilized in grid-connected
and electrical vehicle applications. Furthermore, compared to several separate dc-dc converters, MICs require fewer
components count and compact structures [1,2]. This leads to reducing the complexity and cost of the converter and
also higher power density. Therefore, MICs are a good choice for grid-connected systems, renewable energy sources
(RESs), and electric vehicle (EV) applications [3,4].

In Ref. 5, the simple structure of the multi-input single-output (MISO) converter is suggested to connect the inde-
pendent energy sources to a common load while achieving a lower count of the modules. However, bidirectional power
flow may not be possible and an additional converter is required for inverting the output voltage. A noninverting multi-
input (MI) converter is introduced in Ref. 6. It can perform the boost, buck, and buck-boost (BB) operations and also
has achieved the bidirectional capability. Nevertheless, one input port at a time is allowed to deliver energy. Further,
this topology is extended with battery usage for EV applications with the integration of RESs in Ref. 7. Similarly, the

List of symbols and abbremalmns BB, buck-boost; CCM, continuous conduction mode; DCM, discontinuous conductmn mode; DISO, dual- mput
single output; EV, electric vehicle; FC, fuel cell; M1, multi-input; MIC, multi-input converters; MISO, multi-input single-output; PV, photo voltaic;
PWM, pulse width modulation; RES, renewable energy source; RMS, root mean square; UC, ultra-capacitor; VCO, voltage-controlled oscillator; D,
duty cycle; Dy maximum duty ratio; f;, switching frequency; iy, forward current; Ry may, maximum load resistance; Ryp, switch ON-state resistance;
T, switching period; Ty, junction temperature; Tys, hot spot temperature; T, ambient operating temperature; AT, ambient temperature; Ve, peak-
to-peak value of the capacitor; V;, output voltage; V;, ripple voltage; Vi, threshold voltage; dgyiem, System failure rate; Ay, base failure rate; rq, quality
factor; z, application factor; #¢, contact construction factor; rg, environmental factor; r, temperature factor; ng, electrical stress factor; ngg, series
resistance factor; ¢, capacitance factor; v, voltage stress factor.

Int Trans Electr Energ Syst. 2021;e12989. wileyonlinelibrary.com/journal/etep © 2021 John Wiley & Sons Ltd. 1 of 20
https://doi.org/10.1002/2050-7038.12989
C\Tp @w..wn\/ f\@
DRiNCI Uﬂl

SRISIVAN! COLLEGE OF ENGINEERING
Chilakapalem Jn., SRIKAKULAM,



International Journal of Scientific Research in Engineering and Management (LJJSREM)
Volume: 05 Issue: 11 | Nov - 2021 ISSN: 2582-3930

A BRIEF STUDY ON IOT CONCEPTS
V.Yamuna , D.Priyanka

Abstract: The Internet of Things (IoT) describes the network of physical objects that are embedded with
sensors, software, and other technologies for the purpose of connecting and exchanging data with other
devices aﬁd systems over the internet. These devices range from ordinary household objects to sophisticated
industrial tools. With more than 7 billion connected IoT devices today, experts are expecting this number to
grow to 10 billion by 2020 and 22 billion by 2025.the major applications of iot are: home applications ,
smart cities ,energy and environmental resources, health and fitness etc .The scope of iot device is not only
connected to the internet and also exchange the information between devices. IoT empowers users to
communicate and control physical devices to salvage vital information. Large amounts of data will be
generated and exchanged which in turn will help in decision making. As the network grows the size of the
communicating and processed data also increases. The large data can be stored in cloud and can be
retrieved from cloud data bases. But dynamic reading and storage is a biggest challenge for embedded
systems used in IoT. For storing real time data entity high speed data RAMs and internal storage devices
are embedded in IoT modules. This paper describes the architecture, protocols used in IoT, applications like

home, smart cities, health, emerging technologies used in Iot.
Keywords: IOT, protocols , emerging technologies , home , city, health-applications.

1. INTRODUCTION
IoT comprises things that have unique identities and are connected to internet. By 2020 there will be a total
of 50 billion devices connected to internet. IoT is not limited to just connecting things to the internet but
also allow things to communicate and exchange data. The main characterstics of iot are: Iot devices and
systems may have the capability to dynamically adapt with the changing contexts and take actions based on
their operating conditions, user‘s context or sensed environment. the surveillance system is adapting itself
based on context and changing conditions. Iot Allows a large number of devices to work together to
provide certain functionality called self-configuration. It supports a number of interoperable communication
protocols and can communicate with other devices and also with infrastructure. Each IoT device has a

unique identity and a unique identifier(IP address).Integrated into Information Network allow them to
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ABSTRACT

Now a day, Al assumes a fundamental job in improving the nature of a audit
field work. A data audit refers alludes to the inspecting of information to evaluate its
quality or utility for a particular reason. Assessing or auditing information, not at all
like inspecting accounts, includes looking at key measurements, other than amount,
to make decisions about the properties of an informational index. Auditing practices
are liable for fraud detection. In this paper, various optimization algorithms are
executed by analysing statically measures of audit risk and trail data to find the better
accuracy for suspicious firm classification and will produce an optimum or a

satisfactory solution.

1. INTRODUCTION
1.1 Introduction to Audit data

One major area of auditing is the making of beneficial prediction about a
dataset. The auditors are required by auditing standards to assess the status of a
dataset and make a prediction as to whether the dataset is able to continue
operating as a going concern [1].The greatest concerns in using audit data for
research are missing and implausible data, which are inevitable when large
volumes of data are, collected [2]. Determining the advantageous status of a
dataset is a very difficult task, so auditors have been trying to come up with
statistical methods to help make it easier. In recent years, machine learning has
developed and received major attentionin the predictive analytics in audit

research. The main objective is to produce an efficient and effective prediction

i
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Abstract

The joint usually used to connect load under tensile stress is known as Knuckle joint. This
works deals with numerical technique of altering materials like Steel, AL 6061-T6 and
Teflon& calculating the parameters of maximum principal stress & maximum shear
stress. Structural analysis was carried out on the Knuckle Joint at loads of 100N to 185
N. The best combination of parameters like deformation, shear stress and principal
stresses for knuckle joint were calculated. From the results Teflon has more factor of
safety and reduce the stress, weight than other material. After getting 54 numerical
results 48 data sets are considered as a trainee data to establish mathematical relations
between input and output parameters by using generalized regression neural networks
and 6 data sets are used to test the trainee data. The established prediction tool is good
agreement with trainee data and tested with an accuracy of 99.98%. The main advantage
of GRNN is, without conducting experiments estimate the output values for a given inputs.

Key words: knuckle joint, generalized regression neural network, deformation, maximum
principal stress, maximum shear stress.
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1. Introduction

Knuckle joint is a joint between two sections permitting movement in one plane only. It is
somewhat a pivoted joint between two bars. They are generally utilized in tractor trailer,
tie rod in roof truss, joint between the links of suspension bridge and utilized in steering
system among the steering rod and pinion of the steering gear. The knuckle joint modeled
and analyzed under a certain condition with altered geometry and the result shows that
30C8 material having maximum permissible stress with 25 mm pin diameter can stand
load of 50 KN [1]. The commercial finite element package ANSYS 15 was used to
evaluate the out puts of the connecting rod at different compressive loads [2]. The
suggested knuckle joint was analyzed by considering cast iron into a composite polymer
material at different loads. The stress and strain are reduced because of high flexibility
material [3, 28, 29]. In case of reducing the cost and weight of knuckle joint (17HMBVA)
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Madhusmita Ghadai, Subrat Kumar Barik

Abstract: The flow in small geometries is of interest in
applications like bioanalysis systems, micro-valves and flow
through porous media. The flow generally straight- forward to
predict since the flow is stratified and so the geometries are
clear-cut. However, once it involves flow through twin scale
porous media, the flow gets harder to predict. The flow-through
porous media are usually applied to areas like composites
manufacturing, paper making and drying of ore pellets. The aim
of this paper is to check flows in small geometries with numerical
and experimental ways to realize an enlarged understanding of
porous media flow. The optical technique best fitted to this sort of
geometries is micro image velocimetry (u-PIV) and numerical
calculations are done with computational fluid dynamics (CFD).
u-PIV is employed to analyze the flow in channels with one fiber
and with fiber arrays of various patterns and densities. The impact
consistency has on flow fields in channels is investigated with
CFD.

Keywords: Computational fluid dynamics, flow through a
porous medium, Microimage velocimeter, Micro Fiber.

I. INTRODUCTION

There are two states of fluid flow. When the flow is said to
be laminar, it means that the flow is highly ordered and has
smooth streamlines. A streamline is defined as a curve that is
everywhere tangent to the instantancous local velocity
vector. When the flow has velocity fluctuations and
disordered motion, the flow is said to be turbulent. Several
parameters affect the transition from laminar to turbulent
flow, for instance, the geometry, fluid velocity and material
properties of the fluid. The experimental work of Osborne
Reynolds in the 1880s led to the conclusion that the transition
could be described as a ratio of the inertial forces to viscous
forces in the fluid. [1].This ratio is known as the Reynolds
number and is defined as Re = pVL /

Where,
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p = density of the fluid,

V = velocity of the fluid,

u = viscosity of fluid,

L = length or diameter of the fluid.

Reynolds number formula can be used in the problems to
calculate the Velocity (V), density (p), Viscosity (p) and
diameter (L) of the liquid.

In the case of flow-through micro geometries, the flow is
laminar in almost every case because of the small scales
involved. The flow can be explained by the equations of fluid
motion. The continuity equation and the Navier-Stokes
equation is defined as follows

arP
E+V.(pu) =10

du
P (a; + (u.V)u) = -Vp + pV?u

Solving the Navier-Stokes equation for anything except
simple flow fields is not possible at this present time since it
is a time-dependent, nonlinear, second-order partial
differential equation. Since analytical solutions are not
possible for more complex cases it is therefore of great
interest to analyze these cases experimentally or numerically.

A. Porous media

The flow in porous media has been taken a great interest for a
long time. Henry Darcy studied the filtering of drinking water
in the city of Dijon as early as 1856. From the experimental
observations, he derived a one-dimensional law for fluids
propagating through a porous media. His law was
theoretically derived and extended to several dimensions to
take the form

K
Vs =—-—Vp

Where Vs [m/s] is the superficial velocity (ratio between
volumetric flow rate through the porous medium and the
cross-sectional area in the flow direction) and K [m2] is the
permeability tensor of the porous medium [2].

The law is valid as long as the Reynolds number is low
enough to ensure laminar flow, the fluid is incompressible
and Newtonian and the porous domain is stationary.

B. Optical measuring methods

Optical measuring methods have been used for several years.
These kinds of methods are well suited for fluid mechanical
problems since mechanical methods tend to disturb the flow.
Among the first to use tracker particles to monitor flows was
Ludwig Prandtl. At the beginning of the 1900s, he performed
experiments on the flow around objects in a water tunnel
where particles were
introduced to the surface of the
flow.
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Abstract

In this paper, very important in the control of grid-connected electrical power
converter by using synchronization algorithms employed, as quick and error less
detection of the grid voltage is critical in order to apply constant control strategies under
grid conditions. This paper represent a proposed grid synchronization method for three-
phase three-wire system, namely three-phase improved PLL The enhanced phase-locked
loop (EPLL) is a synchronization system that has proven to provide better output in single
phase synchronization systems. An EPLL is fundamentally an adaptive band pass filter,
which is able to vary the cutoff frequency as a utility of the input signal.in order to eliminate
the positive-sequence vector of three phase signal if formation was adaptive later.Different
propose problem is there when synchronization.in addition, synchronizing method with
particularly unbalanced grid is proven by means of by using simulation and its
performance.

Key words: Grid, Power converters, EPLL

1. Introduction

These days, the usage of depth gadgets and statistics and correspondence innovation (ICT)
applications are key troubles inside the improvement of future electrical structures. The
excessive entrance of sustainable electricity sources, for example, wind energy and
photovoltaic, skilled in the most recent decades is a proper version, as each age frameworks are
associated with matrix notice that electricity converter based totally framework, that pressure
conveyed to the system ought no longer limited with the aid of the framework. Under preferred
circumstance they ought to be deliver of lattice stability , bolster the network voltage simply as
recurrence. Central remember of reason of everyday (PCC)coupling is the large troubles even
as utilizing the converter..Although beneath typical hobby conditions, the lattice sinusoidal and
voltage are adjusted. Under these situations, network associated energy converters need to be
fairly planned with the matrix if you want to continue to be vigorously related, at the bottom of
the framework administrations and preserving the age going .By and large these are currently a
day's formers required.In all framework codes(GCs)for the affiliation of circulate produced
frameworks to the system, where the criteria for the infusion of receptive force and dynamic
force below lopsided and altered condition are additionally given.

Regardless of the manner that the elements of lattice uniting are not constructed up within
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Abstract

In order to enhance thermal efficiency, most process industries are fitted with heat exchangers. Without using external power, we
can increase the heat transfer rate by providing different strips in tubes. This paper deals with the passive method of elliptic leaf
insertion in a double pipe heat exchanger with opposite orientation and same direction and the heat transfer rate and pressure drop
are found. The double elliptical leaf used in experiment has major to minor axes ratios as 2:1 and distance of 50 mm between two
leaves are arranged at different angular orientations from 0° to 180° with 10 intervals. Experimental and numerical simulations
are carried and the thermal performance is evaluated at various Reynolds number. Nusselt number increases with increases of
Reynolds number and among all elliptical leaf angles, 60° leaf angles gives more heat transfer rate because of high surface area
and secondary flows near by the walls of the tube. Friction factor decreases with increased Reynolds number. From the obtained
experimental results, a statistical tool generalized regression neural network is considered where the output values are obtained by

giving known input parameters without conducting any experimentation.

Keywords Nusselt number - Friction factor - Elliptic leaves - GRNN - Accuracy

1 Introduction

Heat exchangers play a major role in our day to day life activities.
From the geysers which we use early in the moming, cold water
in refrigerator to the heater or air conditioners which we use while
sleeping all are adjudged to be the offspring of heat exchangers
only. Hence, we are surrounded by various heat exchanger de-
vices in daily activity equipment to large industrial applications.
Heat exchangers are a major application-oriented heat transfer
device where most of the trails are made. It is a great source as
a minute change in the equipment produces certain results or a
direction of improvement. In this direction there are generally
three types of methods which are used Active method, Passive
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method & Compound methods. In case of active method, the
equipment design is changed and different output parameters are
found giving rise to a conclusion. Common examples being the
change in diameter of the tubes or the shell, increasing or decreas-
ing the number of tubes etc. The passive methods focus on im-
proving the outputs by changing certain parts within the equip-
ment. For example, the flow enhancement of fluid, increasing the
velocity of fluid or decreasing its velocity, insertion of strips in the
path of flow to improve the outputs. The compound method
includes the combination of both methods and finding the en-
hancement in output. It becomes a mark of opinion being a re-
searcher to find ways of increasing the heat transfer rate by which
heat exchanger equipment gives a better output. Improvements in
heat exchangers are suggested by inserting twisted tapes, increase
in baffle space in double pipe heat exchangers [1-3].
Improvement in shell & tube heat exchanger is considered by
various methods by adding flower, ring, trefoil hole, plate&
doughnut sort to find the heat transfer rates [4] Swirling flow in
plain tube increases heat transfer rate for Reynolds’s number
ranging between 2300 and 10,000 [5] In a plain tube heat ex-
changer the working fluids of distilled water, glycols, mineral oils
are checked for heat transfer enhancement [6]. The estimation of
heat transfer, pressure drop, overall heat transfer coefficient are
found by using strips of different shapes [2]. Effect of plain
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Abstract

Seizures cannot be cured and can only be controlled with appropriate drugs. The
diagnosis of epilepsy patients aims to determine the type of seizure (epilepsy or non-
epilepsy) and its cause, because each type of seizure responds best to a particular
treatment. The diagnosis of epilepsy is based on feedback information collected from
the patient about family history, age, and other drugs used by the patient for a longer
period of time, such as any other diseases used by the patient.

Keywords— EEG, Neuro, Sensors, Entropy, Seizure, Diagnosis

1. Introduction

This paper presents studies on diagnosis of epilepsy and capturing the present status of
human brain which are essential to predict whether a human being is in stable condition or he/she is
an abnormal state of mind. The objective of this study is to categorize the patient with different
mental status.

This can be done with the help of EEG(Electroencephalogram) sensor, which is installed
near the brain to capture the present status of the brain at regular intervals. Initially in the training
period the images of the brain of a normal person and a patient having epileptic seizures are
captured. These are maintained as reference cases. Different case studies are conducted on both
normal and patients having the problems of seizures. In these studies the new patient brain signals
will be collected and after converting to digital form they will be compared to the model built in the
training period. The graphs are compared with proposed algorithm and it finds the entropy value.
“Based on the entropy value, we can say whether the person has epilepsy. Therefore, this analysis
can not only correctly diagnose patients with seizures, but also predict the future risk probability of
normal people [1]”.

2. Motivation

Brain-computer interface (BCI)[2], research has been conducted in a controlled environment
for approximately forty years to minimize EEG artifacts caused by the subject's movement or other
interference effects. In this paper, we propose the approximate entropy (ApEn), which is a kind of
statistics that quantifies the regularity of time series

ApEn is a time-related function that helps to classify complex systems. “ApEn is a recently
developed statistical parameter used to quantify the regularity of time series data of physiological
signals[3]". Several functions have been reported to detect and predict seizures. Some of them
deploy single linear analysis to nonlinear dynamic analysis to detect anomalies.
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Abstract—Internet of Things (IoT) has evolved for build-
ing smart environments in a distributed system, where the
data produced by loT devices are transmitted through Edge
computing devices to streamline the flow of traffic from
loT devices to a distributed network. In such a scenario,
the attacker introduces many attacks to the edge before
forwarding them to distributed servers. This necessitates
intrusion detection systems for such environments to mit-
igate security attacks. This paper has projected a basis
for characterization of intrusive behaviors in a distributed
system based on the functional link neural nets response
weighted-average and teaching-learning metaheuristic with
elitism on weight-space. The proposed technique makes
use of teaching-learning metaheuristic optimization to ob-
tain suitable parameters for the functional link neural net.
Furthermore, the processing of duplicate parameters is suc-
cessfully avoided by using mutation operation. In addition
to this, in this paper the proposed method is found to be
more efficient in terms of computational burden.
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l. INTRODUCTION

at the edge of the network, which introduced several data
security and privacy preserving challenges [1]. Deploying fire-
wall in the network provides safeguard at network perimeter,
but not on entire network host. In Internet of Things (IoT)
based smart environments, data security, and privacy preserving
ecosystem are also key concerns for which the intrusion detec-
tion system (IDS) is viable solution [2] at host level. Unlike
firewall security, IDS is competent to achieve internal security
by collecting and analyzing the security symptoms data from
the network and system resources. In many emerging ecosys-
tems such as health-care, telecommunications, and finance, the
huge amounts of data processed by the IoT devices are sent
to a distributed servers or cloud server for further processing
that demands a secure network ecosystem. Here, the data pro-
cessed by the IoT devices must be sent securely to the edge
devices and distributed servers in a secure way. Metaheuristic
optimization and search-based approach have been found effi-
cient for achieving security and privacy in IDS or building net-
work security ecosystem in recent year [3]. Also, optimization
algorithms have proven to be a preferred research approach for
solving all types of complex problems in industry, businesses,
and other allied services. Mostly, nature inspired metaheuristics,
which belong to swarm intelligence (SI) are found successful
in various industrial applications [4]. The broader classification
of population-based algorithms can be of two types such as
swarm and evolutionary-based algorithms [5]. Although these
algorithms have been successfully applied for solving various
diversified applications, there are some issues involved with
convergence rate, especially when exclusively applied to any
complex problem. In this scenario, hybridizing two or more
metaheuristic optimization for complex problem [6] may serve
the purpose, but it remains costly in terms of computation. On
the other hand, such issues can be avoided by nonextensively
employing various controlling parameters such as size of the
population, environmental factors, algorithmic parameters, and
iterations count. Therefore, by integrating a few improvements/

E DGE computing facilitates storing and processing of data

1551-3203 © 2019 IEEE. Personal use is permitted, but republication/redistribution requires IEEE permission.
See hitp://www.ieee.org/publications_standards/publications/rights/index.html for more information.

PRINCIPAL
SRISIVANICOLLEGE OF ENGINEERING
Chilakapalem Jii., SRIKAKULAM

ﬁx@ . Cm:\ﬁvuavﬂﬁ/



Int. J. Swarm Intelligence, Vol. 4, No. 2, 2019 155

Black hole optimised cascade proportional
derivative-proportional integral derivative controller
for frequency regulation in hybrid distributed power
system

Tulasichandra Sekhar Gorripotu*

Department of Electrical and Electronics Engineering,
Sri Sivani College of Engineering,
Srikakulam-532402, Andhra Pradesh, India

Email: gtchsekhar@gmail.com

*Corresponding author

Ramana Pilla

Department of Electrical and Electronics Engineering,
GMR Institute of Technology,

Rajam, Srikakulam, Andhra Pradesh, India

Email: ramana.pilla@gmrit.edu.in

Abstract: This manuscript presents a novel black hole optimised (BHO)
proportional derivative-proportional integral derivative controller (PD-PID) is
provided for the optimal solution of the frequency regulation of hybrid power
system. At first, a two area power system is considered in which area-1 having
thermal, distributed units and in area-2 includes thermal, hydel and nuclear
units. Appropriate nonlinearities such boiler dynamics, governor dead band
(GDB) and generation rate constraint (GRC) are considered. In the next step,
PD-PID controller is considered as a secondary controller and its preeminence
is shown by comparing with proportional integral derivate (PID) and
proportional integral double derivate (PIDD) controllers for the same model
having integral time multiplied absolute error (ITAE) as an error function.
Finally, sensitivity of the proposed controller is investigated over a wide
variation of system parameters and loading condition. For more examination of
the proposed controller is also analysed under random step load and sinusoidal
disturbances.

Keywords: automatic generation control; AGC; black hole optimisation; BHO;,
boiler dynamics; distributed power system; integral time multiplied absolute
error; ITAE.
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Evaluation of a Double Pipe Heat Exchanger by
using Double Elliptical Leaf Strips with Opposite
Orientation and Same Direction and Executing with a

Smart Prediction Tool of GRNN

J. Bala Bhaskara Rao, Ramachandra Raju

Abstract: The world is full of applications with heat exchangers.
From the moment a person wakes up to the end of the day everyone
is surrounded by heat exchangers. The refrigerators, Air
conditioners, automobile radiators, geysers, Sea breeze etc., are the
common applications of heat exchangers .Since we are followed by
various devices of heat exchangers so change in the output of heat
exchangers would gear up the entire applications and change the
society into a new phase. This paper aims at one such
augmentation method of insertion of elliptical leaf strip in a heat
| exchanger equipment for the enhancement of thermal performance
of the heat exchanger. From the obtained results of experiment a
statistical tool of GRNN is used to compare them. Based on both the
available values plotting is done to find the percentage of errors
between the calculated values.

Keywords: Heat exchangers, elliptical leaf, insertion, GRNN,
percentage of error.

1. INTRODUCTION

Analysis of double pipe heat exchangers state that the thermal
performance can be improved by various methods like
introducing twisted tapes of the tube and pipe, semicircular
disc baffles ,mechanical turbulators , corrugated twisted tapes
[TAnalysis of spiral tube heat exchangers were studied after
experimenting them ¥ . Comparing heat transfer by analyzing
and experimenting and finding the difference between those
values. "limprovement in effectiveness was studied by
introducing triangular fins, trapezoidal cut twisted tape inserts,
conical strips, louvered strip ¥ Thermal performance on U
) bend heat exchanger was studied by introducing twisted tapes
~ turbulators .“'Various techniques to improve efficiency in
double pipe heat exchangers was studied. *
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Various parameters of double pipe heat exchanger of hot
fluid side inner pipe was studied. Modelling and simulation of
overall heat transfer characteristics in a double pipe heat
exchanger was studied using a black box approach, holed
twisted tape. Heat transfer enhancement in circular double
tube heat exchanger was studied. ) Numerical analysis of
double pipe
heat exchanger with & without strips was analyzed "' Pipe in
pipe heat exchanger was experimented and analyzed by
designing it. ) Multiple shell and tube heat exchangers was
studied. "Various augmentation techniques was studied for
double pipe heat exchangers. Effect of helical tape inserts was
studied in this paper. The CFD analysis of double pipe heat
exchanger using Nano fluids was studied here. A concentric
tube heat exchanger was studied along with its effect when
twisted tape inserts are placed. Heat transfer analysis using
artificial neural networks approach was studied. "' Heat
transfer was analyzed using prediction tool on various heat
exchangers. ["'¥l The effect of generalized predictive control
was studied !'“!, The novelty of this investigation is on the use
of a statistical tool named GRNN. (Generalized Regression
Neural Network) uses neural network principles giving certain
known inputs and finding the outputs. ['*’A comparison of the
obtained experimental values and GRNN values are made to
find the percentage of error from this technique.

Based on these literature survey the passive method of
augmentation is used for enhancement of thermal performance
in this paper. Two elliptical leaf strips are placed in the tube
with same orientation but opposite direction and experimental
analysis are done to obtain results. Qur novelty is in the
implementation of GRNN. A neural network based statistical
tool which is used to get outputs by giving predefined inputs,
The regression of a dependent variable Y with independent
variable X is computed over here. X consists of different mass
flow rates, inlet temperatures whereas Y is the outlet
temperature.

II. EXPERIMENTAL SETUP

Here a double pipe heat exchanger is used for experimentation
made of steel for the outer pipe
& copper as the inner pipe.
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Evaluation of Thermal Performance in a Heat
Exchanger by Expending Triple Elliptical Leaf Angle

Strips with Altered Orientation and Opposite

)
Ty |

Direction

J. Bala Bhaskara Rao, Ramachandra Raju

Abstract: Heat exchangers are the basic devices which are used
in many areas wherever applications of heat flow occurs. Its usage
varies from common domestic devices to mighty industrial
applications. The performance of the heat exchanger plays a very
important role for its utilization in many aspects. This performance
is not dependent on the design parameters in a particular
relationship hence experimental values for thermal performance
are taken by utilizing three elliptical leaf strips in a tube and pipe
heat exchanger. The three elliptical leaves used in experiment has
major to minor axes ratios as 2:1 and distance of 50 mm between
two leaves are arranged at different angular orientations from 0° to
180" with 10° intervals. The leaves are placed in the tube side with
different orientation and opposite direction of flow and
experimentation is conducted to obtain the values. Based on these
datasets available a statistical tool is utilized known as GRNN for
the comparison between these obtained experimental values &
GRNN values. From this comparison the percentage of error
between the values is identified as results.

Keywords: Performance, opposite orientation, elliptical leaf

strips, GRNN

I.  INTRODUCTION

Human comfort is the basic theme for human existence.
Heat exchangers plays a very important role in achieving this
comfort conditions. To improvise the performance of heat

‘exchangers various methods and experimentation were done.
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A double pipe heat exchanger was analyzed by adding

porous baffles twisted tapes bent strips, shot blasting heat
transfer enhancement liners & turbulalors to find it’s
thermodynamic & hydrodynamicperformance. !" Experimental
analys:s was done on concentric tube heat exchangers using
various fins configuration. Using twisted pipe heat
exchangers numerical and experimental analysis was done on
heat exchangers. Using Nano fluids and baffles the double
pipe heat exchangers were numerically & experimentally
analyzed."”!
A tube in tube out heat exchanger with helical coil was
analyzed to obtain the heat transfer rate./'Fabrication and
standardization of double pipe heat exchanger for laboratory
scale was performed. /Experimental performance of a triple
tube heat exchanger was done using a dimple tubing .'” Using
different flow configurations experimental & computational
technique were investigated on a double pipe heat exchangers
.Augmentation in heat transfer coefficient using twisted tape
and semicircular cut insert were studied. ' Experimental
analysis of heat exchanger was analyzed using Solid works
software .Numerical analysis of triple tube heat exchanger was
performed using ANSYS software Condensation heat transfer
enhancement of steam at low pressures were experimentally
analyzed . "Analytical study of reliable compartmental model
for double pipe heat exchangers were studied. In a helical flow
duct a numerical investigation on heat transfer enhancement &
flow characteristics were studied fouling in a double pipe heat
exchanger was studied in this paper. * Heat transfer analysis
of helical strip insertion with spaced cut sections are studied in
a circular pipe. A review on double pipe heat exchanger with
CFD analysis was performed in this study. Enhancement of
heat transfer rate in a shell and tube heat exchanger using
conical tapes were studied. Two phase Nano fluids were
studied with twisted tape and helical insertion in the tubes.
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Execution of a Smart Prediction Tool to Evaluate
Thermal Performance in a heat exchanger by using
Single Elliptical Leaf Strips with altered Angle

J. Bala Bhaskara Rao, Ramachandra Raju

Abstract Heat exchangers are prominent industrial
applications where engineering science of heat transfer and Mass
transfer occurs. It is a contrivance where transfer of energy
occurs to get output in the form of energy transfer. This paper
aims at finding a solution to improve the thermal performance in
a heat exchanger by using passive method rtechniques. This
experimental and numerical analysis deals with finding the
temperature outlets of cold and hot fluid for different mass flow
rates and also pressure drop in the tube and the annular side by
adding an elliptical leaf strip in the pipe at various angles. The
single elliptical leaf used in experiment has major to minor axes
ratios as 2:1 and distance of 50 mm between two leaves are
arranged at different angular orientations from 0" to 180° with
10° intervals. Since it’s not possible to find the heat transfer rates
and pressure drops at every orientation of elliptical leaf so a
generalized regression neural network (GRNN) prediction tool is
used to get outputs with given inputs to avoid experimentation.
GRNN is a statistical method of determining the relationship
between dependent and independent variables. The values
obtained from experimentation and GRNN nearly had precise
values to each other. This analysis is a small step in regard with
encomiastic approach for enhancement in performance of heat
exchangers.

Keywords: heat transfer rate, pressure drop, hear exchanger,
Elliptical leaf strip, Generalized Regression Neural Network

LINTRODUCTION

Heat transfer is a broad area of study in engineering science
where many topics are learnt with reference to transfer of
heat as a form of energy causing major changes in the
universe. Indirectly or directly the changes in atmosphere,
temperature regulations and flow of winds entirely depends
on the heat transfer principles. Hence heat transfer subject is
a great path in the field of research. An influential topic in
the heat transfer is the study of heat exchangers. Heat
exchangers are the devices where the energy flow in the
form of heat is transferred from one part to another utilizing
which large energy transformations is possible .These
energy transfers causes great outputs to industrial
applications actually applied in real life. Hence heat
exchanger output causes a mighty difference to the society.
Hence with this approach various
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Using counter flow configuration on a single phase water to
water heat transfer was performed by varying the mass flow
rates of annulus and the inner tube. ) Performed the task of
researchers have done research with the motto of increasing
the output of heat exchangers. "'Various bended strips were
used and an experiment was performed on tube in tube out
heat exchanger. shot blasting to increase the heat transfer. In
this experiment analysis the roughness of outer surface of
inner pipe was changed which gave the results of increased
heat transfer rate by 43%. ©¥) They used the finite difference
calculus to model the temperature profiles across heat
exchangers. ! They found a method to determine the pipe
sizes, pipe lengths, number of bends. The performance was
determined by using heat exchanger effectiveness and the
fouling factor. ©*! Conducted experiment on nanoparticle’s
concentration effect on Nusselt number and heat transfer
characteristics with baffles and without baffles which
resulted in enhancement up to 12% for 0.2 % concentration
and enhancement up to 22% for 0.1% concentration .All
these results were obtained when baffles were used in the
experimentation. 1 This paper suggested inserting twisted
tape in double pipe heat exchangers which gave positive
results of heat transfer coefficient on both tube side and
annulus side of heat exchanger. After finding this they even
further tested the characteristics of heat transfer
enhancement with pressure drop characteristics where there
was a negative result for pressure drop with enhancement in
heat transfer rates "'Proposed the use of circular and square
longitudinal strips to find the effect on Nusselt number
.Pressure drop & overall heat transfer coefficient in a double
pipe heat exchangers. The results ascertained the increase in
heat transfer rate with increase in mass flow rate and size of
the strips. ® They studied about the use of twisted tapes to
increase the heat transfer rates. The results gave the increase
in heat transfer rates by using twisted tapes. “IThey found
the effect of condensation heat transfer rate by introducing
twisted tape. It created swirl generation which increased the
contact area resulting in the increase of condensation heat
transfer coefficient for steam. '”) Used the technique of
baffle spacing in finding better thermal performances. They
used the triangular baffles of 100 and 50 mm pitches which
increased the values by 1.42 & 1.62 in parallel flow and
1.338 & 1.62 times in counter flow heat exchanger. !'!!
wrote a review paper on the augmentation of Active, passive
and compound techniques. In a plain tube the use of passive
and compound techniques produced better results, by using
helical tubes also better heat transfer rates and pressure
drops was given. " studied about the enhancement
techniques of double pipe heat exchangers which
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Implementation of GRNN for Evaluating the
Pressure Drop and Heat Transfer in a Heat
Exchanger
By Utilizing Triple Elliptical Leaf Angle Strips

With Same Orientation and Opposite Direction »

J. Bala Bhaskara Rao, Ramachandra Raju i |
Abstract: Heat exchangers are the basic devices which are  the comparison between convective theoretical film
used in many areas wherever applications of heat flow occurs. Its  coefficient & experimental film coefficient is done

usage varies from common domestic devices to mighty industrial
applications. The performance of the heat exchanger shows a
very important role for its utilization in many aspects. This
performance is not dependent on the design parameters in a
particular relationship hence experimental values for thermal
performance are taken by utilizing three elliptical leaf strips in a
tube and pipe heat exchanger. The three elliptical leaves used in
experiment has major to minor axes ratios as 2:1 and distance of
50 mm between two leaves are arranged at different angular
orientations from 0° to 180 with 10° intervals. The leaves are
placed in the tube side with same orientation and opposite
direction of flow and experimentation is conducted to obtain the
values. Based on these datasets available a statistical tool is
utilized known as GRNN for the comparison between these
obtained experimental values & GRNN values. From this
comparison the percentage of error between the values is
identified as result.

Keywords: Performance, opposite orientation, elliptical leaf
strips, GRNN.
LINTRODUCTION

Heat exchanger is an arrangement which has the capability
of improving many industrial applications by enhancing the
characteristics affecting its performance. ! Using
hexagonal & semicircular fins comparison was made
between the shell and finned tube heat exchanger. The usage
of corrugated twisted pipes in place of a normal pipe yields
better results in tubular heat exchangers. Introduction of
Turbulators in heat exchangers causes drop in fluid pressure.
A study of nanoparticle concentration was done on Nusselt
number and to find the heat exchange characteristics
introducing the baffles and without it. ' Heat transfer
behavior with different boundary conditions of friction
factor, pumping power, pressure drop variation were found
by doing a numerical investigation. ln a heat exchanger
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Enhancing heat transfer by utilizing fins in a heat exchanger
was discussed in this papser Experimentation on triple tube
heat exchanger was performed and heat transfer
characteristics was found ! ®'The process of shot blasting
was used in this sexperiment to increase the roughness of
the internal pipe's external diameter surface causing a
change in performance in a double pipe heat exchanger. !
Effect of triple tube heat exchanger having inner threaded
pipe was performed and analyzed "!.Tube in tube heat
exchanger was numerically analyzed. The effect of plain
twisted tapes, semicircular tapes, were compared with the
performance in heat exchangers. Applications in industry
based on counter or parallel flow was determined by using
various graphs. Using Solid works, experimental and
computational methods double pipe heat exchanger was
studied®®Concentric tube heat exchanger with various fins
was studied “/Using enhancement liners double pipe heat
exchangers was studied ! Investigation of heat transfer
coefficient Using artificial neural networks was studied.
M3lCross flow heat exchanger was studied and analyzed
using neural networks. Thermal characteristics of a plate fin
heat exchangers was studied and based on these survey from
various sources we implemented a passive form of elliptic
leaf strip insertion method to find the thermal performance
on a heat exchanger. The experimentation outcomes were
compared based on the orientation of these elliptical leaf
strips at various angles from 0 to 180 at 10 intervals. Heat
transfer analysis using artificial neural networks approach
was studied. "M Heat transfer was analyzed using
prediction tool on various heat exchangers. !'¥! The effect of
generalized predictive control was studied ¥ the novelty of
this investigation is on the use of a statistical tool named
GRNN. (Generalized Regression Neural Network) uses
neural network principles giving certain known inputs and
finding the outputs. A comparison of the obtained
experimental values and GRNN values are made to find the
percentage of error from this technique.

ILEXPERIMENTAL SET UP

Here investigation is done on a heat exchanger with inside
pipe made of copper and outer one made of steel connected
with various accessories as shown in the fig.1.
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Implementation Of A Neural Network Tool For

Evaluation Of Thermal Performance In A Heat %,
Exchanger By Using Double Elliptical Leaf Angle
Strips With Same Orientation And Same Direction

J. Bala Bhaskara Rao, V. Ramachandra Raju

Abstract: Exchange of energy in all processes generally
occur in the form of heat & work. The exchange of heat is
determined by the rate of heat exchange between hot and cold
body or cold and hot body. To exchange this heat we need two
energy stacks such as a source & sink. So, whenever heat is
rejected or accepted the energy change occurs identically ie.
amount of heat refected is equal to amount of heat gained in an
ideal case but when heat transfer rate is analyzed it is different
Jfsor different processes such as vaporization is an instantaneous
process whereas the condensation is slower and takes much
more time so, with this idea that heat transfer rate can be altered
individually in different processes an idea of analyzing heat
exchanger by introducing elliptic double shaped leaf strips within
the double pipe heat exchanger and the rate of heat transfer and
pressure drop in is planned at various orientations of angles .
From these obtained results neural network tool was designed for
evaluating the thermal performance named the generalized
regression neural network (GRNN).In this process certain input
parameters are given (temperatures, mass flow rate) and instantly
predefined output parameters (heat transfer rate, pressure drop)
are obtained.

Keywords: leaf strips, heat exchanger, orientation, GRNN,
heat transfer, drop in pressure.

I. INTRODUCTION

Heat exchanger is an inimitable arrangement which has the
capability of improving many industrial applications by
enhancing the characteristics affecting its performance. ¥
Using hexagonal & semicircular fins comparison was made
between shell and finned tube exchanger. The usage of
corrugated twisted pipes in place of a normal pipe yields
better results in tubular heat exchangers.'" Introduction of
Turbulators in heat exchangers causes drop in fluid pressure
A study of nanoparticle concentration was done on Nusselt
number and to find the heat exchange characteristics
introducing the baffles and without it. '® Heat transfer
behavior with different boundary conditions of friction
factor, pumping power, pressure drop variation were
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found by doing a numerical investigation. "In a heat
exchanger the comparison between convective theoretical
film coefficient & experimental film coefficient is done I®
Enhancing heat transfer by utilizing fins in a heat exchanger
was discussed in this paper Experimentation on triple
tube & double pipe heat exchanger was performed and heat
transfer characteristics was found “'The process of shot
blasting was used in this experiment to increase the
roughness of the internal pipe’s external diameter surface
causing a change in rate of heat transfer in a heat
exchanger. Effect of triple tube exchanger having internal
thread pipe was performed and analyzed .Tube in tube heat
exchanger was numerically analyzed. The effect of plain
twisted tapes, semicircular tapes, were compared with the
thermal values in heat exchangers. ™! Applications in
industry based on counter or parallel flow was determined
by using various graphs. Using Solid works, experimental
and computational methods double pipe heat exchanger was
studied. *!Concentric tube heat exchanger with various fins
was studied. Using enhancement liners double pipe heat
exchangers was studied Investigation of heat transfer
coefficient Using artificial neural networks was studied.
Cross flow heat exchanger was studied and analyzed using
neural networks ") Thermal characteristics of a plate fin heat
exchangers was studied ""Based on these survey from
various sources we implemented a passive form of elliptic
leaf strip insertion method to find the thermal performance
on a heat exchanger. The experimentation outcomes were
compared based on the orientation of these elliptical leaf
strips at various angles from 0 to 180 at 10 intervals. Heat
transfer analysis using artificial neural networks approach
was studied. ("'l Heat transfer was analyzed using prediction
tool on various heat exchangers. "*I'¥! The effect of
generalized predictive control was studied "¥, The novelty
of this investigation is on the use of a statistical tool named
GRNN. (Generalized Regression Neural Network) uses
neural network principles giving certain known inputs and
finding the outputs. ["A comparison of the obtained
experimental values and GRNN values are made to find the
percentage of error from this technique.

II. EXPERIMENTAL SET UP:

Here investigation is done on a heat exchanger with inner
pipe made of copper and outer one made of steel connected
with various accessories as shown in the fig.1.
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Abstract: The present work proposes a teaching-learning-based optimization (TLBO)-tuned fuzzy
proportional-integral-derivative (PID) controller of two-area hydro-thermal generating units for
automatic generation control (AGC). The proposed system takes into account the physical
constraints such as transport delay (TD), generation rate constraint (GRC), and governor dead
band (GDB) nonlinearities. Firstly, fuzzy PID controllers were designed for both the areas and their
gains were optimized using various minimization objective function criteria. Furthermore,
applications of flexible alternating current transmission system (FACTS) devices such as static
synchronous series compensator (SSSC), thyristor-controlled series capacitor (TCSC),
thyristor-controlled phase shifter (TCPS), and unified power flow controller (UPFC) were
investigated by integrating FACTS devices in appropriate locations of the system. The simulation
results revealed that the minimum objective values were attained when the UPFC was placed in the
system. Lastly, robustness analysis was done to observe the capability of the proposed controller
with UPFC by changing system parameters and considering random load disturbances.

Keywords: automatic generation control (AGC); flexible alternating current transmission system
(FACTS) device; fuzzy PID controller; random load disturbance; teaching-learning-based
optimization (TLBO)

1. Introduction

In recent years, the consumption of power increased gradually regardless of power generation.
This sudden increase in load creates some imbalances in power system operation such as the
frequency and tie-line power deviations. This problem can be avoided by connecting a fast-acting
automatic generation control for controlling the power generation between various control areas by
holding the frequency as constant [1-4]. Automatic generation control plays a vital role in large-scale
interconnected electrical power units to maintain the frequency and tie-line power as close as
possible to the pre-defined values. The speed governing system in the AGC helps to manage the
frequency and tie-line power within pre-defined values by varying the mechanical power input to
the generators. A healthy power system must supervise the load changes and system disturbances to
ensure an acceptable quality of power through the preservation of voltage and frequency within
acceptable boundaries [5-8].
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 Gavein R

~ PRINC -
IPAL

SRI SIVANICOLLEGE OF ENGINEERING

Chilakapalem Jn., SRIKAKULAM



Neural Computing and Applications
https://doi.org/10,1007/500521-019-04150-8

A framework for crime data analysis using relationship among named
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Abstract

Many crime reports are available online in various blogs and Newswire. Though manual annotation of these massive
reports is quite tedious for crime data analysis, it gives an overall crime scenario of all over the world. This motivates us to
propose a framework for crime data analysis based on the online reports. Initially, the method extracts the crime reports and
identifies named entities. The intermediate sequence of context words between every consecutive pair of named entities is
termed as a crime vector that provides relationships between the entities. The feature vectors for each entity pair are
generated from these crime vectors using the Word2Vec model. The paper considers three different types of named entity
pairs to facilitate the major crime data analysis task, and for each type, similarity between every pair of entities is measured
using respective feature vectors. For each type of named entity pair, a separate weighted graph is generated with entity
pairs as vertices and similarity score between them as the weight of the corresponding edge. Then, Infomap, a graph-based
clustering algorithm, is applied to obtain optimal set of clusters of entity pairs and a representative entity pair of each
cluster. Each cluster is labelled by the relationship, represented by the crime vector, of its representative entity pair. In
reality, all the entity pairs in a cluster may not reflect contextual similarity with their representative entity pair. So the
clusters are further partitioned into subclusters based on WordNet-based path similarity measure which makes the entity
pairs in each subcluster more contextually similar compared to their original cluster. These subclusters provide us various
statistical crime information over the time period. The method is experimented only using the crime reports related to crime
against women in India. The experimental results demonstrate the effectiveness and superiority of the method compared to
others for analysing the crime data.

Keywords Crime analysis - Online news - Entity recognition - Relation extraction - Paraphrase extraction
Graph-based clustering

B4 Priyanka Das
priyanka.rs2016@cs.iiests.ac.in

1 Introduction

Asit Kumar Das

= : Internet has provided us with various information, and yet
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it falls short to some of our perplexing queries where we
can get the answers by analysing the data sets using
existing relationships between the set of pair of entities. It
not only helps in gaining ideas for a particular event, but
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also aids in further in-depth analysis of the data sets. Of
late, online newspaper reports and other databases are
playing a crucial role for identification of named entities
from a large corpus followed by discovering unrestricted
relations among the entities. The discovery of relationships
among named entities is termed as relation extraction
which is an essential step for several information retrieval
tasks. It mainly starts by identifying people, places,
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Abstract

A differential evolution (DE) tuned tilt integral derivative controller with filter (TIDF) has been implemented to a multi
area reheat thermal power system for automatic generation control by taking the physical constraints like generation rate
constraint and governor dead band nonlinearity. Initially, dissimilar integral controllers are considered in each area and
the integral controller gains have been optimized by integral of time multiplied by absolute value of error (ITAE) criterion
exploiting different strategies of DE algorithm. In next step, the control parameters such as step size and crossover prob-
ability of DE for the best strategy can be chosen with multiple iterations of the algorithm systematically for variation in
each control parameter and DE proposes the control parameters. Further, P/PID/TIDF type controller schemes have been
modified and their gains have been optimized by optimal DE. Furthermore, to improve the transient system response,
TIDEF controller coordinated unified power flow controller (UPFC) has been investigated. The simulation results reveal that
the minimum ITAE value is obtained when UPFC is placed in area-5 only. Finally, sensitivity analysis has been done by
changing the operating load conditions along with the time constants of system parameters, from the simulation results it
has been examined that there is no need to reset the controller parameters from their nominal setting for these variations.
The proposed control scheme effectiveness is also observed by considering random step load disturbance and sinusoidal
load disturbance.

Keywords AGC - DE algorithm - UPFC - GDB - GRC - TIDF

1 Introduction

In modern power systems, the aim of power system control
is to maintain electrical energy at stable operating condition
so that uninterrupted power delivered to the customers. It
can be attained by maintaining tie-line power and system fre-
quency to their nominal levels and it refers to (AGC) [1, 2].
Stabilizing tie-line power and system frequency variations
caused by sudden and random load changes are the most
challenging issues in a power system operation. Stabiliza-
tion of the system frequency and tie-line power oscillations
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without any control unit is impractical. To nullify the effects,
a control system is necessary in changing the random load
and to maintain the system frequency at the constant value.
Further, it leads to maintain the balance among power gen-
eration and power demand [3, 4].

2 Literature survey

Several research papers are available for maintaining tie-
line power and system frequency regulation to a scheduled
value. In present days, most of the researchers proposed
several soft computing techniques such as for various
applications such as Spotted hyena optimizer (SHO) [5-9],
fuzzy linear programming [10-16] and hybrid PSO-SHO
[17]. Researchers are also proposed several secondary
controllers and optimization techniques for AGC concept
[18-28]. IDD controller optimized by bacterial foraging
optimization algorithm (BFOA) in AGC for multi-area
power system has been proposed by Saikia et al. [29],
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Abstract: Sentiment analysis is extremely helpful in
social media monitoring as it enables us to pick up
an outline of the more extensive popular sentiment
behind certain topics. People share their opinions on
products and services through social media
applications such as blogs, facebook, twitter and
(instagram etc.These online reviews provide new
customers with a sense that the particular business is
genuine and provides a real product or service.
Sentiment analysis focuses on the opinions which
may be positive or negative. In aspect based
sentiment analysis, particular aspects are extracted
and sentiment polarity of the aspects is determined.
The proposed approach is evaluated using a
reference dataset of mobile reviews collected from
Amazon. In this paper, different machine learning
algorithms such as Support vector machine, Naive
Bayes are considered for classification of human
sentiments and parameters such as precision, recall,
F-score and accuracy are used to assess the
performance of a classifier.

Keywords: Opinion mining, Preprocessing, Aspect
,-gxtraction, Classification

I. INTRODUCTION

Social media has become a ubiquitous part of
our daily life. Social media tools provide a way to
share ideas, experiences and thoughts with everyone
in an effective manner. The opinions about products,
restaurants or hotels events are collected and used by
the organizations to know about their business [1].
Online client surveys and tributes have tremendous
impact over the acquiring choices of different
customers. Most people read online client evaluations
or surveys before first time purchases.

Volume XI, Issue VIII, August/2019

In the event that a shopper has a positive
involvement with an item, they will need to tell
others about it to enable them for having the
equivalent pleasant experience, too. Quality
organizations need to give their clients the most ideal
items or services. Customer feedback about the
product helps to the company to provide better
services in the future. People often establish their
opinion about the product or services online for
reviewing others or express happiness. Opinion or
feedback makes up everything to betterment and
flourish the overwhelming development to the

core[2].

Sentiment  analysis  analyses people’s
opinions, thoughts, attitudes, emotions and
sentiments  entities such as  organizations,
individuals, products and services.

Sentiment analysis is also called as opinion mining,
is an approach to natural language processing (NLP)
that recognizes the enthusiastic tone behind an
assortment of content. This is a prominent path for
associations to decide and arrange opinions about an
item, services or thought. It includes the utilization
of information mining, Al and machine learning to
dig content for sentiment and subjective information.
Sentiment analysis frameworks help associations
accumulate bits of knowledge from unorganized and
unstructured content that originates from online
sources, e.g., messages, blog entries, bolster tickets,
web visits, web based life channels, gatherings and
remarks [2].

Sentiment analysis can be applied at different
levels scope such as document level, sentence level
and aspect level.
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Abstract: In this article, a bacterial foraging optimisation algorithm
(BFOA)-based proportional integral derivative controller with derivative filter
(PIDF) is proposed for frequency regulation of multi source hybrid power
system. Initially, a two area, unequal area power system with PIDF controllers,
are considered. The area 1 comprises of reheat thermal power system
incorporated with distributed generation (DG) system comprising of wind
turbine generators (WTGs), diesel engine generators (DEGs), fuel cells (FCs),
aqua-clectrolyser (AE), ultra capacitor (UC) and battery energy storage system
(BESS). The area 2 comprises of hydrothermal power system. The gains of the
PID controller with derivative filter are optimised by using integral time
multiply absolute error (ITAE) criterion. The superiority of PIDF controller is
demonstrated by comparing the dynamic responses with integral derivative
(ID) and proportional integral (PI) controllers. The simulation results show that
the performance of dynamic responses with PIDF controller is superior to
others, Further, robustness analysis is performed by varying the system
parameters and wind power variations. It is observed from the simulation
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ABSTRACT

A good trade-off between exploration and exploitation to find optimal values in search algorithms is very
hard to achieve. On the other hand, the combination of search methods may cause computational com-
plexity increase problems. The Gravitational Search Algorithm (GSA) is a swarm optimization algorithm
based on the law of gravity, where the solution search process depends on the velocity of particles. The
application of intelligent techniques can improve the search performances of GSA. This paper proposes
the design of a Neuro and Fuzzy Gravitational Search Algorithm (NFGSA) to achieve better results than
GSA in terms of global optimum search capability and convergence speed, without increasing the compu-
tational complexity. Both the algorithms have the same computational complexity O(nd), where n is the
number of agents and d is the search space dimension. The main task of the designed intelligent system
is to adjust a GSA parameter on a revised version of GSA. NFGSA is compared with GSA, a Plane Sur-
face Gravitational Search Algorithm (PSGSA) and a Modified Gravitational Search Algorithm (MGSA). The
results show that NFGSA improves the optimization performances of GSA and PSGSA, without adding
computational costs, Moreover, the proposed algorithm is better than MGSA for a benchmark function
and achieves similar results for two test functions. The analysis on the computational complexity shows
that NFGSA has a better computational complexity than MGSA, because NFGSA has complexity O(nd),
whereas MGSA has complexity O((nd)?).

© 2018 Elsevier Ltd. All rights reserved.

1. Introduction

with more than one initial point (Kennedy & Eberhart, 2001),
(Engelbrecht, 2005).

Solving optimization problems using exhaustive search tech- The Gravitational Search Algorithm (GSA) (Rashedi,

niques is not a practicable way. The main problem is that the
search space increases hugely according to problem size. How-
ever, difficult real-world engineering problems can be solved
by using algorithms inspired by nature such as Genetic Algo-
rithms (GA) (Holland, 1992), Particle Swarm Optimization (PSO)
(Clerc, 2006), Differential Evolution (DE) (Storn & Price, 1997), Cen-
tral Force Optimization (CFO) (Formato, 2007; 2008). For these
stochastic algorithms, the search may start either from a single
point (Kirkpatrick, Gelatto, & Vecchi, 1983) or in a parallel way

* Corresponding author.
E-mail addresses: dpelusi@uniteit (D, Pelusi), rmascella@uniteit (R, Ma-
scella), ltallini@unite.it (L Tallini), mailforjnayak@gmail.com ().  Nayak),
mailtobnaik@gmail.com (B. Naik), ajith.abraham@ieee.org (A. Abraham).

hrtps://doi.org(10.1016/j.eswa.2018.02.026
0957-4174/© 2018 Elsevier Led. All rights reserved.

Nezamabadi-pour, & Saryazdi, 2009) is a swarm intelligence
type algorithm based on the Newton's law of universal gravi-
tation and motion of individuals in nature (Holliday, Resnick, &
Walker, 1993; Schutz, 2003). There is a tendency for gravitational
force to increase with higher masses product, therefore agents
with heavier masses attract more strongly than lower masses
individuals. Moreover, individuals with large masses move slowly
respect to individuals with low masses. GSA is an optimization
algorithm that assures a good compromise between exploration
and exploitation. Exploration consists of probing a portion of
the search space with the hope of finding promising solutions:
the aim is to avoid getting trapped in a local optimum. Ex-
ploitation consists of probing a limited, but promising, region
of the search space with the hope of improving the promising
solution that comes from exploration. Therefore, in GSA, lighter
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A Novel Honey-Bees Mating Optimization Approach with
Higher order Neural Network for Classification

Janmenjoy Nayak
Sri Sivani College of Engineering, India
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Veer Surendra Sai University of Technology, India

Abstract: In the recent past, several biological and natural phenomena have
extensively attracted researchers towards the rapid development of science and
engineering. Basically solving the optimization problems in various Engineering
discipline is a popular topic among the other problem solving strategies. Most of the
biological processes include the swarm intelligence research areas where the activity
and the behavior of real insects have been studied. One of the recently developed
Swarm algorithms is the Honey Bee Mating Optimization (HBMO) algorithm which
is based on the mating behavior of bees. In this work, a hybrid metaheuristic honey
bee mating based Pi-Sigma Neural Network (PSNN) have been proposed to
successfully solve the classification problem of data mining. The proposed approach
combines HBMO with the PSNN and is compared with other techniques like GA
(Genetic  Algorithm), DE (Differential Evolution), and PSO (Particle Swarm
Optimization). Experimental results reveal that the proposed approach is steady as
well as reliable and provides better classification accuracy than others.

Keywords: Honey bee mating optimization; Pi-sigma neural network; Higher order
neural network; Nature inspired optimization algorithm,
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Experimental Investigations on

Wear Behavior of AA20204-Flyash-
Nanostructured Redmud Hybrid
Composites Synthesized by Stircasting
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ABSTRACT

Red mud emerges as the major waste material during the production of alumina from
bauxite and its potential as a filler material in metal matrices has not yet been reported.
In view of this, an attempt is made to explore the possibility of making a class of
wear resistant metal matrix hybrid composites with nano-structured red mud and
micro sized fly ash particles as reinforcement. The micro-sized red mud particles have
been modified to nano-structured red mud using high energy ball milling and after 30
hours of milling, the size was reduced from 100 microns to 30 nm. Composites were
fabricated by stir casting and experiments were conducted under laboratory condition
to assess the wear characteristics of AA2024- 15 wt% fly ash (micro-sized) and varying
fractions (2 wt%, 4 wt% and 6 wt%) red mud (nano-structured) hybrid composites
under different working conditions in pure sliding mode on a pin-on-disc machine.
Tests were conducted with sliding speeds of 200 rpm, 400 rpm and 600 rpm at loads of
10N, 20N and 30N. The increased frictional thrust at higher load results in increased
de-bonding and caused easy removal of material and hence the wear rate is increased
with increase in normal load. The wear resistance of the composite is increased with
increase in red mud fraction. This is due to the increase in surface energy and inter-
atomic bonding with increase in nano-structured red mud fraction. The addition of
redmud particles to the matrix phase causes dispersion strengthening and hence the
strength as well. Wear resistance is increased with increase in redmud fraction.

KEYWORDS

AA 2024, Fly Ash, Ball Milling, Metal Matrix Composite, Nano Red Mud, Stir Casting, Wear Studies,
X-Ray Diffraction
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Abstract

Nowadays, crime is a major threat to the society that affects the normal life of human beings all over the world. It is very
important to make the world free from all aspects of crime activities. The main motivation of this work is to understand
various crime patterns for avoiding and preventing the crime events to occur in future and save the world from such curse.
Though research is going on for solving such problems, no work is noticed to handle the roughness or ambiguity that exists
in the crime reports. The present work extracts all possible crime features from the crime reports and selects only the
important features required for crime pattern analysis. For this purpose, it develops a purely supervised feature selection
model integrating rough set theory and graph theory (spanning tree of a directed weighted graph). The crime reports are
preprocessed, and crime features are extracted to represent each report as a feature vector (i.e., a set of distinct crime
features). For crime pattern analysis, the main objective of our work, all extracted features are not necessarily essential,
rather a minimal subset of relevant features are sufficient. Thus, feature selection is the main contribution in the paper that
not only enhances the efficiency of subsequent mining process but also increases its correctness. The rough set theory-
based relative indiscernibility relation is defined to measure the similarity between two features relative to the crime type.
Based on the similarity score, a weighted and directed graph has been constructed that comprises the features as nodes and
the inverse of the similarity score representing the similarity of feature v to u as the weight of the corresponding edge.
Then, a minimal spanning tree (termed as rough-spanning tree) is generated using Edmond/Chu-Liu algorithm from the
constructed directed graph and the importance of the nodes in the spanning tree is measured using the weights of the edges
and the degrees (in-degrees and out-degrees) of the nodes in the spanning tree. Finally, a feature selection algorithm has
been proposed that selects the most important node and remove it from the spanning tree iteratively until the modified
graph (not necessarily a tree) becomes a null graph. The selected nodes are considered as the important feature subset
sufficient for crime pattern analysis. The method is evaluated using various statistical measures and compared with related
state-of-the-art methods to express its effectiveness in crime pattern analysis. The Wilcoxon rank-sum test, a popular
nonparametric version of the two-sample  test, is done to express that the proposed supervised model is statistically
significant.

Keywords Data mining - Feature selection - Rough set theory - Relative indiscernibility relation - Minimal spanning tree -
Classification - Crime pattern analysis
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Tumble low studies using lat, lat with bowl, inclined and inclined with bowl
pistons for suitability of strati ied internal combustion engine
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This study deals with experimental investigations of in-cylinder tumble lows in
internal combustion engine with four different piston shapes during cold low
using particle image velocimetry. The 2D in-cylinder tumble low measurements
and analysis were carried out at combustion space to analyze the tumble low
used, tumble ratio and average turbulent kinetic energy. It was found that tumble
low structure was strongly dependent on piston shape. At the end of the
compression stroke, lat with bowl piston showed good improvement in tumble
ratio and average turbulent kinetic energy as compared with the others.

Key words: Piston, cavity, in-cylinder, velocity, tumble ratio, PIV.

INTRODUCTION

At present, modern spark ignition (SI) internal combustion
(IC) engines such as strati ied charged and gasoline direct
injection (GDI) engines are becoming very popular because
of their low fuel consumption and exhaust emissions
(Arocoumanis et al, 1990). For optimization of modern

) engines, understanding the in-cylinder air low behavior
under different conditions and con igurations of IC engine
is vital. Today, an optical tool, such as Particle Image
Velocimetry (PIV), is extensively used for in-cylinder low
measurements,  Earlier, many experimental and
computational studies have been carried out on in-cylinder
lows with a limited work, generating a signi icant vortex
low (swirl and tumble) inside IC engine cylinder during
intake stroke generates high turbulence during later stage
of compression stroke (Heywood, 1988). The rotating lows
can signi icantly increase turbulence, leading to increased
thermal ef iciency in premixed Sl engines (Hill and Zhang,
1994). Engine in-cylinder lows using PTV reported that
swirl and tumble lows should be optimized for achieving
good combustion (Khalighi, 1991). Literature, clearly shows
good understanding of engine in-cylinder low structure
which is very much essential for the optimization of
combustion chamber.

EXPERIMENTAL SETUP

In this study, single-cylinder two-valve engine was used
with speed controlled induction motor (details: power-3.7
kW, maximum speed-1500 rpm, Bore x stroke (mm)-
87.5x110, Compression ratio-10:1, Maximum valve lift
(mm)-7.6, Intake/exhaust port diameter (mm)-28.5, Intake
valve opening (CAD bTDC)- 4.5 and closing (CAD aBDC)-
35, Exhaust valve opening (CAD bBDC)- 35 and closing
(CAD aTDC)- 4.5). To facilitate PIV measurements, that is,
for ield of view (FOV), extension of cylinder liner was made
using a transparent cylinder ring with compression ratio of
10:1. Figure 1 shows photographic view of experimental
setup. DAVIS (Data acquisition and visualization software)
from LaVision was used for image processing (DAVIS,
2006), and ensemble average velocity vectors were
computed from raw images. PIV system consists: double
pulsed ND-YAG laser (200 m]/pulse energy at 532 nm wave
length), CCD camera (2048x2048 pixels resolution, frame
rate-14 per second), data acquisition system and a
software, laser and camera controllers. The laser sheet was
aligned with FOV; camera, triggering signals for laser and
camera were generated by a crank angle encoder (Murali
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