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Abstract: For the enormously increased power demand in the modern world, the existing fossil fuel sources seem to be inadequate
to meet the demands. Hence, it is necessary to switch over to use Renewable Energy Sources (RES). Besides the demand concerns,
the power generation from fossil fuels causes the environmental pollution prominently. As a result, the utilization of RES has been
encouraged. When RES is interconnected with the grid, this system becomes an excellent solution to fulfill the power demand of
present scenario. The energy generated from the renewable energy sources vary according to the seasonal variations. The power
generated from RES can be delivered to the load by interconnecting it with the grid. When a small size RES system is connected
with the distribution network, it can deliver energy to the isolated zones where the energy cannot be drawn from the conventional

network.

A dual configuration for integrating the wind and the solar with the grid has been proposed in this thesis based on the
single and the dual stages. In the first work, the Quasi Z Source Inverter (qZSI) based Photo Voltaic (PV) source integration with
the grid is carried out. In order to extract maximum power from PV, an Artificial Neural Network (ANN) based Maximum Power
Point Tracking (MPPT) scheme has been introduced in this work. Also, a bi-directional charger is introduced to overcome the
battery issues. The model is simulated in MATLAB/SIMULINK software. The performance of the system is analyzed by applying
different voltage levels to qZSI. The voltage gain, efficiency of system, MPP tracking and the regulation of the voltages are observed.

Keywords :qZSI, MPPT, converter, inverter, pv.

INTRODUCTION systems. The first is the cost of the solar cell/module and the

interface converter system and the second one is the

The major Renewable Energy Sources (RES) are variability of the output (diurnal and seasonal) of the PV cells.

photovoltaic energy. wind power. and fuel cell and these are The voltage of a PV cell varies widely with temperature and

systematically accepted with the microgrid application. In irradiation. But, the traditional Voltage Source Inverter (VSI)

general, the output power of RES is not regulated and it must cannot deal with this wide range without over rating of the

be controlled with the help of power converters. The power inverter. Because, the VSI is a buck converter whose input de

system reliability is ensured according to the performance of voltage must be greater than the peak ac output voltage and

the converters. Regarding the converter circuit, the due to this, a transformer and/or a DC-DC converter is usually

conventional cascaded topology of DC-DC boost converter used in PV applications. In order to deal with the range of the

and inverter makes the power circuit and controller circuit PV voltage, inverter ratings are reduced and a desired voltage

more  complex. Furthermore,  the cost and the space is produced for the load. This leads to a higher component

requirements are also high. More number of power electronic count and low efficiency which oppose the goal of cost

switches causes lower efficiency. .
7 reduction.

Photovoltaic (PV) power generation is
becoming more promising, since the introduction of thin film Tn order to interconnect a PV based power source

PV technology, due to its lower cost, excellent high with the grid, it is mandatory to interconnect a DC-DC

temperature performance, low weight, flexibility, and glass- converter which increases the cost of operation. Using these

free easy installation. However, there are still two primary DC-DC and DC-AC configurations would result in a larger

factors limiting the widespread application of PV power stage of power conversion configuration. In order to reduce
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Abstract

Al 4032 was being used as the material for manufacturing of pistons in automobiles and its usage was not
limited only to pistons, but this material was being used in many structural and aerospace applications. The
corrosive properties of Al 4032 have a major influence for adopting this material for long service life of the
components. Hence, in this study an attempt was made to study the corrosive properties of Al 4032 and the
composites manufactured by reinforcing silicon hollow glass microspheres (St HGM) in Al 4032. The

composites are fabricated using stir casting technique and their corrosive rate was studied by conducting
electrochemical polarization test. From the results of the tests, the composites have shown better corrosion
resistance when compared to the matrix material and the corrosion resistance of the composites has

increased with the increase in amount of reinforcement.

Introduction

Tailor made materials are proving themselves worthy as an efficient weight saving materials. Aluminium
and its alloys are one among such materials, which have the capacity to get mixed and casted with wide
range of reinforcements. Composites fabricated using aluminium alloys are exhibiting better wear and
corrosive behavior apart from having light weight and high specific strength. Aluminium alloys exhibit
better corrosive properties because of their inherent behavior to form in generating a protective layer of
oxide on the surface of the material. The research on aluminium composites was being done by reinforcing
with the particulates of oxides and ceramics, for increasing the strength of the composites [1], [2], [3], [4],
[5],[6], [7]. Recently, investigations are done on corrosion behavior of Al 4032 reinforced with carbon nano
tubes as well as by performing heat treatment on Al 4032. The results of the research conducted by Cacho et
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Abstract

An Internal Combustion Engine (ICE) is a heat engine in which fuel combustion happens with an oxidizer
(usually air) in a combustion chamber that's a necessary portion of the working liquid stream circuit. An IC
engine's extension of the high-temperature and high-pressure gasses created by combustion applies a
coordinate drive to a few engine components. This paper made design modification and performance
analysis of the 5-Stroke IC engine based on the previous article. The design of the IC engines is considered
within a perspective of the required feature for the 5-Stroke engine. We had performed the simulation on it
by replacing the primary fuel (with a constant fuel/air ratio of 1/16) called petrol with five different kinds of
other fuels such as 1. Hydrogen, 2. Butanol fuel, 3. Methanol fuel, 4. Ethanol (AKA “ethyl alcohol”), 5.
Acetylene. Then we observed the engine's performance with each of these fuels, compared it with each
other in terms of performance and efficiency, and followed the harmful chemical composition that may
release into the atmosphere. Also, we considered the availability of fuel in nature. While the design of the
engine and its simulation is done on SolidWorks and Ansys software with a steady-state thermal
workbench, and the flow simulation was in SolidWorks fluid simulation. At the end of the calculation and
simulation, which we had performed under the assumed conditions, it states that methanol has the
required properties, all under different criteria.

Introduction

A Heat engine is a system that converts heat energy (obtained mainly by chemical combustion) into
mechanical energy. Heat engines are primarily classified into two categories. They are IC engines and
External Combustion engines. An Internal Combustion engine in which the combustion of fuels occurs with

https://www.sciencedirect.com/science/article/abs/pii/S2214785322032369 1/6
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ABSTRACT

Heat Exchangers are the equipment used to transfer heat from high-temperature fluid to low-
temperature fluid without direct contact. Usually the heat exchangers are large in size in
industrial applications. The objective of this study is to reduce the size of the heat exchanger
and increasing the effectiveness of using suitable materials. The present study is carried out on
a concentric tube heat exchanger. The rectangular fin configurations with rectangular
extensions are placed about the circumference of the tube. The initial simulation is carried out

to find the best material among aluminium bronze and Al 6061. The study is further continued
to find the best inlet conditions by varying the mass flow rate between 0.25-3 Kg/s in an
interval of 0.25 and inlet temperature is varicd between 800C-900C at an interval of SOC., The
cold water flow conditions like the mass flow rate of 1.5 Kg/s and inlet temperature 300C are
constant throughout the study. The modeling of the heat exchanger is done in SOLIDWORKS :
2020. The flow simulation and Thermal analysis are carried out in SOLIDWORKS Flow

Simulation 2020.The experimental study have shown that the variation from the software and
actual results is 4.2%.

Keywords: Fins; Concentric Tube; Flow analysis;Fin Extensions; Heat Transfer.
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Abstract

Ever-increasing volumes of data necessitate novel
algorithms for extracting inherent information from
voluminous data. Generally, clustering is adopted for
voluminous and intricate data for determining groups
and classifying stimulating categories in the data.
Most of the available clustering algorithms are
suitable for identifying spherical-shaped clusters and
are not capable of handling outliers efficiently. In the
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Abstrakty:

N The present study aimed to analyze the wear behaviour of composites synthesized by reinforcing Al 4032 with 2, 4, 6 wt.% of coal ash using the stir
casting technique. Wear testing was performed on the composites at room temperature in the absence of lubrication using a pin-on-disc tribometer
considering the process parameters as wt.% of reinforcement, speed and load. Micro structural characterization using scanning electron microscope
(SEM) and energy dispersive X-ray analysis (EDX) was performed on the cast composites to ascertain the existence of the reinforcement along with
its distribution in the prepared composites. The Taguchi L16 orthogonal array was utilized to design experiments to study the significance of the
process parameters on the wear rate. A mathematical model was developed for the wear rate using response surface methodology (RSM). 6 wt.%
reinforcement, at the speed of 100 rpm and 10 N load were the obtained optimized parameters for the minimum wear rate. Surface plots as well as
contour plots were analyzed to understand the consequence of the process parameters on the wear rate. The analysis of variance (ANOVA)
revealed that speed with 76.10 % was the most prominent parameter followed by load and reinforcement with 11.23 and 9.42% respectively.

Stowa kluczowe:
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EN Coal ash stir casting mechanical properties wear rate Taguchi RSM ANOVA
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