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Abstract. The depletion of fossil fuels has raised an urgent demand for carrying out work for researchers and 

scientists to find an alternative fuel for a more stabilized emission and to minimize the environmental 

damage and their impact on the future generation. In the future, the energy system needs to be stabilized and 

has too renewable, sustainable, convenient, and efficient. The convection of all the combustion-based cars 

into the electric car may not be a suitable idea since the massive creation of the electricity in present 

technology is also a non-renewable source. So, research has come up with the idea of using alternative fuels 

in transportation to reduce carbon emissions and preserve fossil fuels for future generations. There is a 

variety of alternative fuels for an internal combustion engine. However, the hydrogen based internal 

combustion engine is estimated to be one of the most significant fuels in the near future to meet the stringent 

emission norms. The hydrogen usage in the internal combustion engine represents the alternation of petrol to 

produce the maximum amount of energy. In this paper, a study has been performed to understand the 

performance of the four-stroke hydrogen engine, which is compared with the standard four-stroke petrol 

engine to observe the energy supplied, energy losses by the exhaust gasses, thermal efficiency, and work 

done for both the engines. 

 

Keywords: internal combustion engine, hydrogen engine, alternative fuel, carbon emission, combustion 

process, four-stroke engine. 

 

1. Introduction 

The hydrogen is the fuel of the future. As an avid researcher of alternative fuels and an ambitious 

chemistry student, this researcher understands the importance of a shift to a hydrogen economy. 

Hydrogen is an energy carrier that can be used in internal combustion engines produces virtually no 

greenhouse gas emissions when combusted with oxygen [1]. The only significant emission is water 

vapor. Hydrogen production and storage is currently undergoing extensive research. A solar-

hydrogen system can provide the means of a totally emissions-free method of producing hydrogen. 

Although steam reformation of methane is currently the major route to hydrogen production, the 

emissions involved can also be controlled much more efficiently than our current system of 

transportation fuel [2]. The climatic change is a serious issues becoming increasing evident too 

much of the population. Rising CO2 levels have directly contributed to the global warming 

phenomenon. As shown in Figure 1 and Figure 2, the CO2 levels have rising dramatically in the 

past 200 years, along with the global average temperature [3]. The main region of the usage of the 

hydrogen is to reduce the NOx and the carbon components in the engine emission. Due to this 

emission the carbon content and the temperature are increasing the environment [4]. 
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Abstract

Diesel engines are most widely used as power plant for many

applications, like automotive, agricultural purposes, portable

machines and remote location power generation, because of their

higher torque, power output, energy content per unit mass and cost

of fuel. Because of the higher compression ratios, the diesel engines

are able to produce greater cylinder pressures resulting in higher

temperatures and thermal efficiency. On other hand, the diesel

engines produce CO , NO , Soot and sulphur emissions which are

harmful and these pollute the environment leading to acid rain,

global warming and variety of human diseases. Also, the present

emission regulations are framed such a way to ensure the

environmental sustainability in addition to the economic and social

importance. These constraints make the researchers find an

alternate fuel for replacing the diesel fuel on the existing diesel

engines for the reduction of environmental pollutions. Biodiesel is

found to be a very good alternative fuel obtained from natural

resources and having good energy with least possible emissions.

Rubber seed methyl ester (ROME) is one kind of the biofuel can be

used in the existing diesel without any engine modifications. The

ROME is produced using trans esterification process and the

biodiesel blends are prepared in the sequence of B20, B40, B60 and

B80. The ROME is tested on the Variable Compression Ratio (VCR)

engine to test the emission characteristic in line with the
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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 (SiHGM) 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.
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ABSTRACT: Thermoelectric Devices are solid state devices which directly convert thermal energy to electrical energy 

and vice versa. In the recent past, a lot of effort has been made to improve the performance and also the power generated 

by a thermoelectric device. This is done by attaching heat sinks on either sides of the device. Optimizing heat sinks 

improves the overall efficiency of it but on the other hand the device also has to be optimized. TEC are mostly used for 

electronic cooling where the heated electronic devices serves as target that needs to be cooled while air acts as a heat sink 

with natural convection. In this paper, maximizing the cooling  power of a TEC system has been studied and its effect 

with respect to variations in the TEC geometry has been discussed. 1D analytical model has been developed using 

Mathcad and a 3D model of the same has been numerically simulated using  ANSYS  whose setup used has been explained 

in detail. At low leg length of the TEC, the cooling power can be improved but a lot of other parameters have to be 

taken into account to accurately model the system. The contact materials used to electrically connect the device and the 

resistance of the conductor play a very important role while calculating the cooling power at low leg lengths and hence 

cannot be  neglected. Results show that cooling power of the TEC can be dramatically improved at low leg lengths and 

with better heat sink material. 

Key words: Design, Modelling, Simulation, TEC, ANSYS, Analytical Model 

I. INTRODUCTION 

Thermoelectrics is defined as the generation of electricity 

from a given temperature  difference or vice versa. Solid 

state devices capable of producing power, these devices are 

environment friendly that come with low maintenance and 

reliability. They use a very simple concept of running on a 

temperature difference and as long as this criteria is being 

fulfilled, energy is produced. The concept of 

thermoelectricity can be classified into 2 parts. 

Thermoelectric Coolers (TEC) and Thermoelectric 

Generators (TEG). In order to run a TEC, a certain amount 

of current has to be input along with maintaining a 

temperature difference which gives a cooling power and the 

coefficient of performance of the device can then be 

measured. However, in a TEG, a load resistance is input 

along with maintaining a temperature difference and 

electricity is thus generated from these conditions. There 

have been quite a few number of applications in the recent 

past and the number of applications are increasing with time. 

Thermoelectrics has found its way into air conditioning 

systems, automobile applications, solar energy applications 

and many others.  

History & Derivation of Thermo-Electrics 

In 1821, Thomas Seebeck discovered that an electromotive 

force could be generated when a circuit was made out of 

two dissimilar materials and when the junction was heated. 

The electromotive force that was generated was  named the 

Seebeck Effect. A few years later, Jean Peltier discovered 

that this same process could be reversed to produce heat 

when voltage was applied across the junction of two 

dissimilar materials [1]. In short, when current is passed 

through a circuit, one junction increases in temperature 

while the other junction cools down. A thermoelectric 

module is formed when a number of dissimilar materials 

are connected thermally in series and electrically parallel to 

each other [2]. At the end of the 19th century, electrons were 

discovered. And that was when the concept of 

thermoelectricity came to be clearer to the people working 

on it. We now understand that electrons can be liberated 

from any source even at temperatures as low as the room 

temperature. This is the reason we have electrostatics 

everywhere [1]. When a temperature difference is applied 

across a conductor, the hot region liberates more electrons 

and diffusion takes place from the hot side to the cold side. 

This distribution of electrons provoke the generation of an 

electric field which helps the electrons move from the hot 

side to the cold side  due to Coulomb force. Therefore an 

electromotive force (emf) is generated which causes the 

current to move in the direction opposite to the flow of 

temperature. The same can be said about the opposite 

criteria as well. The movement of electrons due to the 
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Abstract: Additive manufacturing is one of the latest manufacturing techniques which has the ability to generate 

complex parts. Our paper deals with application of this technique in the field of biomedical. This work concerns a type 

of bone cancer known as Osteosarcoma. A methodology has been proposed here in which Computer Tomography (CT) 

scan data is used to make a 3D model and the portion containing cancer is studied in Computer Aided Design (CAD) 

software. Different 3D printing parameters were changed to obtain a good quality part and respective time estimations 

were made. It was observed that bone implant in case of osteosarcoma can be easily fabricated using this method. 

Key words: Cancer, Prototype, CT, CAD, 3D printing 

I. INTRODUCTION 

3D printing is to manufacture any 3D data designed with 

CAD programs using a printer, by adding layers of material 

to a 3D physical part. 3D printing can be defined as 

additive manufacturing (AM) or layered manufacturing. 3D 

printing which has some techniques like selective laser 

sintering (SLS) material jetting, stereolithography (SLA), 

material extrusion and binder jetting etc. can be used for 

different materials and areas. It is interesting for many areas 

due to its success in the production of complex parts and 

the saving of material and time thanks to high-speed 

production. The effects of the developing technology can be 

seen in every field, from medicine to manufacturing. 3D 

printers have become a part of this developing technology. 

Although it is thought to be a very new technology for us, 

what is actually changed is that they are now more 

accessible and affordable than before. It is thought that 3D 

printing will move forward day by day thanks to the 

different facilities that provides for many different sectors. 

This technology, which is preferred especially for many 

applications in the field of health, provides great benefits 

especially for medical imaging and dental imaging, since it 

can largely manage studies such as medical device design 

and production that define the patient-specific anatomical 

structure. Applications using biocompatible materials such 

as the creation of tissue without any damage with living 

cells, blood vessel production, dental implants and special 

medical prostheses are just some of the contributions of the 

3D printer to the biomedical field. In addition, this 

technology is also being researched in order to fix or 

replace defective organs such as kidneys, heart. Moreover, 

with this technology, organs that will perform the same 

biological functions as the original organs can be created. 

Thanks to this technology with organ and tissue printing, 

the future will be provided for many patients, and there is 

now a growing research effort focusing on the use of its 

research in a variety of biomedical applications. 3D printer 

technology has become a preferred application in many 

sectors, especially in recent years its use in biomedical 

applications has attracted attention. In this study, 3D 

technology is introduced and various 3D method are 

referred. The superior properties of the method and its use 

in biomedical applications are mentioned. The use of the 

method in surgical applications, medical imaging, 

pharmaceutical industry, production of patient-specific 

medical prostheses and implants, vet medicine applications, 

skin engineering and stem cell studies and organ printing 

were explained. In addition, this study includes the benefits 

of this technology which is expected to become widespread 

in the biomedical applications, the current challenges that 

need to be developed, trends and future opportunities. 

Recently the use of 3D printing in the biomedical 

applications has been interesting for lots of researches. 

Many companies around the world have contributed to the 

increase in the use of this manufacturing method in the 

medicine with their laboratories and scientific researches. 

This technology offers significant benefits for biomedical 

applications and devices owing to the ability to 
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ABSTRACT: Recent findings show that 3DP is a versatile technology platform for numerous materials for mass 

customizable bone regeneration devices that are also getting approval from different regulatory bodies worldwide. 

After a brief introduction of different 3DP technologies, 3DP of different materials and devices for bone regeneration. 

From cell-based bioprinting to acellular patient-matched metallic or ceramic devices, 3DP has tremendous potential to 

improve the quality of human life through bone regeneration among patients of all ages.3D printing provides the end 

user with design freedom, part customization and the ability to print complex parts on demand. A case study on the 

various process parameters of 3D slicing and printing in bone regeneration of human ankle is presented here.  

Key words: Ankle, Bone Dislocation, Slicing, 3DP, AM 

I. INTRODUCTION 

3D printing is to manufacture any 3D data designed with 

CAD programs using a printer, by adding layers of material 

to a 3D physical part. 3D printing can be defined as additive 

manufacturing (AM) or layered manufacturing. 3D printing 

which has some techniques like selective laser sintering 

(SLS) material jetting, stereolithography (SLA), material 

extrusion and binder jetting etc. can be used for different 

materials and areas. It is interesting for many areas due to 

its success in the production of complex parts and the 

saving of material and time thanks to high-speed 

production. The effects of the developing technology can be 

seen in every field, from medicine to industry. 3D printers 

have become a part of this developing technology. 

Although it is thought to be a very new technology for us, 

what is actually new is that they are now more accessible 

and affordable than before. It is thought that 3D printing 

will move forward day by day thanks to the different 

facilities that provides for many different sectors. This 

technology, which is preferred especially for many 

applications in the field of health, provides great benefits 

especially for medical imaging and dental imaging, since it 

can largely manage studies such as medical device design 

and production that define the patient-specific anatomical 

structure. Applications using biocompatible materials such 

as the creation of tissue without any damage with living 

cells, blood vessel production, dental implants and special 

medical prostheses are just some of the contributions of the 

3D printer to the biomedical field. In addition, this 

technology is also being researched in order to fix or 

replace defective organs such as kidneys, heart. Moreover, 

with this technology, organs that will perform the same 

biological functions as the original organs can be created. 

Thanks to this technology with organ and tissue printing, 

the future will be provided for many patients, and there is 

now a growing research effort focussing on the use of its 

research in a variety of biomedical applications. 3D printer 

technology has become a preferred application in many 

sectors, especially in recent years its use in biomedical 

applications has attracted attention. In this study, 3D 

technology is introduced and various 3D method are 

referred. The superior properties of the method and its use 

in biomedical applications are mentioned. The use of the 

method in surgical applications, medical imaging, 

pharmaceutical industry, production of patient-specific 

medical prostheses and implants, vet medicine applications, 

skin engineering and stem cell studies and organ printing 

were explained. In addition, this study includes the benefits 

of this technology which is expected to become widespread 

in the biomedical applications, the current challenges that 

need to be developed, trends and future opportunities 

II. BIOMEDICAL 3D PRINTERS  

It can be expressed with many definitions such as “additive 

manufacturing” and “layered manufacturing”. Although it 

has more than one definition, as we explained in our 

previous study, it is the method of adding main materials to 

layers that usually overlap to produce parts. Printing 
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ABSTRACT: 3D printing is emerging technology in advance manufacturing process. The main moto of the 3D printing 

is to achieve the most complex geometries accurately without effecting the features of the object within less time 

compare to conventional manufacturing. To build any component we need material and power source. Materials used 

in 3d printing are polymers, metals powders, ceramic powder etc… Material consumption is one of the important 

factors, here we are trying to optimize the consumption of material without effecting the features of the object before 

going for printing. most of the parameters effecting the material consumption and printing time among all the 

parameters like layer height, infill density, print speed and shell thickness etc... are majorly effecting parameters. 

Among these parameters line width or layer width also playing major role in consumption of material. Layer width in 

directly proportional to the material consumption which means increasing line width increases the material 

consumption and decrease in layer width decrease the material consumption.  This line width directly effecting the 

printing time, bond strength and surface quality. Rapid increment and decrement of line width causes failure of print. 

In this study we are trying to optimize the material consumption and printing time by varying the line width for a 

constant layer height at different infill densities. 

Key words: FDM, Density, 3D Printing, strength, surface quality. 

I. INTRODUCTION 

The potentials of additive manufacturing (AM) to produce 

the parts for various applications including prosthetics, 

automotive, intelligent structure and defence show its 

increasing recommendations. It is able to fabricate the parts 

using a variety of materials ranging from plastics to metals. 

Many AM systems are commercially available such as 

stereolithography apparatus (SLA), selective laser sintering 

(SLS), fused deposition modelling (FDM) and three-

dimensional printing (3DP) for advanced applications. 

Among all available AM systems, FDM technology is the 

most widely used process for polymeric material. The 

major advantages of FDM technology are material 

availability, material diversity, cheaper, compact size and 

low working temperature. Based on the literature survey 

many studies also revealed some disadvantages of FDM 

technology such as surface properties, slow process and 

limits of dimensions. Researchers also performed the 

optimization of process parameters for avoiding limitations 

of FDM process. In every manufacturing process, the cost 

of process depends upon the material and energy 

consumption per part. Since 3d printing is advancing 

rapidly in manufacturing process, the material consumption 

per part varying depend on the process parameter like infill 

density, wall count, infill pattern, support material, support 

infill and brim count etc.. The cost of 3D printed part is 

varying depends upon the complexity of the geometry. If 

the complexity of the geometry of the increases cost also 

increases & vice versa. Since 3d printing is layered 

manufacturing process the, material consumption per each 

layer varies because material each layer contains cross 

sectional details of the geometry. The area of each cross 

section varies continuously and material and energy also 

consumption also varies. Compared with conventional 

manufacturing (CM), this unique fabricating approach 

largely simplifies and accelerates the production process 

without the requirements of moulds, dies and tools. Its 

feature of rapid prototyping provides users with an efficient 

manufacturing environment with higher material utilisation 

and lower time consumption. As opposed to subtractive 

manufacture (SM) such as CNC machining, AM is 

conducive to both thin-skin and light-weighted production 

with an alternative infill density and a higher material usage 

efficiency, rather than solid fabrication. The design freedom 

with limitless geometric constraints offers AM a broad 

application into customised productions, which allows users 

to personalise the processing parameters. To produce 

complex designs, AM avoids the tooling-related constraints 

with the assist of support structure, especially for the 
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ABSTRACT: Additive manufacturing is the process of creating an object by building it one layer at a time. It is the 

opposite of subtractive manufacturing, in which an object is created by cutting away at a solid block of material until 

the final product is complete. Not every manufacturing process is the 100% efficient. In additive manufacturing also we 

have problems take care off before printing the model. Out of all the machine problems we have one more issue which 

we have taken care of slicing the model.  When we slice the model, we have to consider the total height of the model and 

layer thickness. If, the layer height is not perfectly dividing the total height, we will get extra layers in the final printed 

model. These extra layers will consume extra energy and extra time. To avoid this extra material consumption and 

extra layer height we have rectified by editing the G-codes. Here we have modified the G code programme by using 

notepad. Here we have sliced the model with 0.1, 0.2, 0.3 0.4, 0.5 and 0.6mm layers of height. The final height of the 

component is calculated by reverse engineering the code and deleted the extra layer program and corrected it by 

replacing with the correct height programme layer. 

Key words: FDM, G-Codes, CAD, AM, Slicing,  

I. INTRODUCTION 

The potentials of additive manufacturing (AM) to produce 

the parts for various applications including prosthetics, 

automotive, intelligent structure and defence show its 

increasing recommendations. It is able to fabricate the parts 

using a variety of materials ranging from plastics to metals. 

Many AM systems are commercially available such as 

stereo lithography apparatus (SLA), selective laser sintering 

(SLS), fused deposition modelling (FDM) and three-

dimensional printing (3DP) for advanced applications. 

Among all available AM systems, FDM technology is the 

most widely used process for polymeric material. The 

major advantages of FDM technology are material 

availability, material diversity, cheaper, compact size and 

low working temperature. Based on the literature survey 

many studies also revealed some disadvantages of FDM 

technology such as surface properties, slow process and 

limits of dimensions. Researchers also performed the 

optimization of process parameters for avoiding limitations 

of FDM process. 

In every manufacturing process, the cost of process depends 

upon the material and energy consumption per part. Since 

3d printing is advancing rapidly in manufacturing process, 

the material consumption per part varying depend on the 

process parameter like infill density, wall count, infill 

pattern, support material, support infill and brim count etc.. 

The cost of 3D printed part is varying depends upon the 

complexity of the geometry. If the complexity of the 

geometry of the increases cost also increases & vice versa. 

Since 3d printing is layered manufacturing process the, 

material consumption per each layer varies because 

material each layer contains cross sectional details of the 

geometry. The area of each cross section varies 

continuously and material and energy also consumption 

also varies. Compared with conventional manufacturing 

(CM), this unique fabricating approach largely simplifies 

and accelerates the production process without the 

requirements of moulds, dies and tools. Its feature of rapid 

prototyping provides users with an efficient manufacturing 

environment with higher material utilisation and lower time 

consumption. As opposed to subtractive manufacture (SM) 

such as CNC machining, AM is conducive to both thin-skin 

and light-weighted production with an alternative infill 

density and a higher material usage efficiency, rather than 

solid fabrication. The design freedom with limitless 

geometric constraints offers AM a broad application into 

customised productions, which allows users to personalise 

the processing parameters. To produce complex designs, 

AM avoids the tooling-related constraints with the assist of 

support structure, especially for the consolidation of 

assemble parts. Since AM implements fabrication in terms 

of pre-defined path-planning code, it drives the production 
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ABSTRACT: Rapid prototyping is a manufacturing process in which a computer-aided design (CAD) model is used to 

fabricate a physical model without the use of fixtures, tools, and human intervention. The prototype is made by 

deposition of material in layers. The major advantage of this manufacturing process is that it can fabricate complex 

part quickly with minimum loss of material. There are many rapid prototyping techniques available commercially. 

Fused deposition modelling (FDM) is one of the most widely acceptable methods in industry due to its simplicity of 

operation and ability to fabricate parts with locally controlled properties. However, the surface of the FDM parts shows 

a very low surface finish. In order to find out the effect of important factors that influence the process parameters on 

surface quality of spiralise contour and printing time and material consumption here we have done software runs to 

find the better printing parameters. Spiralise contour majorly used to prepare the casting patters and covering bodies 

of electronic gadgets and many more application. Here we are studying the process parameters effecting the quality of 

the print and printing time and consumption of material has been studied. The spiralise contour makes the solid print 

to outer layer print with constant increment in Z axis. Due to spiralise print the model majorly wall count, shell 

thickness, print speed will be effected directly. To control the quality of the final print part layer thickness, wall count,  

line width, print speed will play major role. Fused deposition modeling (FDM) is one of the RP techniques in which a 

plastic filament is melted in the extruder of the 3D printer and deposited on the build platform of the 3D printer to 

form the object layer by layer. Part quality and mechanical properties of the FDM fabricated parts extensively depends 

on process variable parameters such as layer thickness, raster angle, part orientation, raster width, air gap. Hence, 

selection and optimization of FDM process parameters is vital. The aim and objective of this article is to study and 

determine the influence of these parameters on processed part through the research work carried out so far. A number 

of optimization techniques and designs of experiments for the determination of optimum process parameter have been 

studied. 

Key words: Rapid prototyping, FDM, 3D Printing, Optimization, DOE, CAD. 

I. INTRODUCTION 

The potentials of additive manufacturing (AM) to produce 

the parts for various applications including prosthetics, 

automotive, intelligent structure and defence show its 

increasing recommendations. It is able to fabricate the parts 

using a variety of materials ranging from plastics to metals. 

Many AM systems are commercially available such as 

stereolithography apparatus (SLA), selective laser sintering 

(SLS), Fused Deposition Modeling (FDM) and three-

dimensional printing (3DP) for advanced applications. 

Among all available AM systems, FDM technology is the 

most widely used process for polymeric material. The 

major advantages of FDM technology are material 

availability, material diversity, cheaper, compact size and 

low working temperature. Based on the literature survey 

many studies also revealed some disadvantages of FDM 

technology such as surface properties, slow process and 

limits of dimensions. Researchers also performed the 

optimization of process parameters for avoiding limitations 

of FDM process. 

In every manufacturing process, the cost of process depends 

upon the material and energy consumption per part. Since 

3d printing is advancing rapidly in manufacturing process, 

the material consumption per part varying depend on the 

process parameter like infill density, wall count, infill 

pattern, support material, support infill and brim count etc. 

The cost of 3D printed part is varying depends upon the 

complexity of the geometry. If the complexity of the 
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ABSTRACT: The camshaft and its associated parts control the opening and closing of the two valves. The associated 

parts are push rods, rocker arms, valve springs and tappets. This shaft also provides the drive to the ignition system. 

The camshaft is driven by the crankshaft through timing gears. Cams are made as integral parts of the camshaft and 

are designed in such a way to open the valves at the correct timing and to keep them open for the necessary duration  In 

this paper a cam shaft is designed for PS 24/2 stationary multi cylinder engine by using theoretical calculations. Based 

on theoretical calculations, a 3D model of the camshaft is created using Unigraphics software. Static structural analysis 

is done using ANSYS with two different materials such as structural steel and aluminum alloy 7475 (AL 7475) to 

determine displacements and stresses developed in the camshaft. Core & Cavity is extracted for the cam shaft and CNC 

program is generated for both core and cavity using NX design software. 

Key words: Design, Analysis, CAM, Die manufacturing, CNC 

I. INTRODUCTION 

A cam is a rotating or sliding piece in a mechanical linkage 

used especially in transforming rotary motion into linear 

motion or vice versa. It is often a part of a rotating wheel 

(e.g. an eccentric wheel) or shaft (e.g. a cylinder with an 

irregular shape) that strikes a lever at one or more points on 

its circular path. The cam can be a simple tooth, as is used 

to deliver pulses of power to a steam hammer, for example, 

or an eccentric disc or other shape that produces a smooth 

reciprocating (back and forth) motion in the follower, which 

is a lever making contact with the cam. The cam can be 

seen as a device that translates from circular to 

reciprocating (or sometimes oscillating) motion. A common 

example is the camshaft of an automobile, which takes the 

rotary motion of the engine and translates it into the 

reciprocating motion necessary to operate the intake and 

exhaust valves of the cylinders. The opposite operation, 

translation of reciprocating motion to circular motion, is 

done by a crank. An example is the crankshaft of a car, 

which takes the reciprocating motion of the pistons and 

translates it into the rotary motion necessary to operate the 

wheels. Cams can also be viewed as information-storing 

and -transmitting devices. Examples are the cam-drums that 

direct the notes of a music box or the movements of a screw 

machine's various tools and chucks. The information stored 

and transmitted by the cam is the answer to the question, 

"What actions should happen, and when?" (Even an 

automotive camshaft essentially answers that question, 

although the music box cam is a still-better example in 

illustrating this concept.) Certain cams can be characterized 

by their displacement diagrams, which reflect the changing 

position a roller follower would make as the cam rotates 

about an axis. These diagrams relate angular position to the 

radial displacement experienced at that position. Several 

key terms are relevant in such a construction of plate cams: 

base circle, prime circle (with radius equal to the sum of the 

follower radius and the base circle radius), pitch curve 

which is the radial curve traced out by applying the radial 

displacements away from the prime circle across all angles, 

and the lobe separation angle (LSA - the angle between two 

adjacent intake and exhaust cam lobes). Displacement 

diagrams are traditionally presented as graphs with non-

negative values. A camshaft is a shaft to which a cam is 

fastened or of which a cam forms an integral part. An early 

cam was built into Hellenistic water-driven automata from 

the 3rd century BC. The camshaft was later described in 

Iraq (Mesopotamia) by Al-Jazari in 1206. He employed it 

as part of his automata, water-raising machines, and water 

clocks such as the castle clock. The cam and camshaft later 

appeared in European mechanisms from at least the 14th 

century, or possibly earlier.  

 

Figure 1.1 Computer animation of a camshaft operating 

valves 
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ABSTRACT: A drive shaft is a mechanical component for transmitting torque and rotation, usually used to connect 

other components of a drive train that cannot be connected directly because of distance or the need to allow for 

relative movement between them. As torque carriers, drive shafts are subject to torsion and shear stress, equivalent to 

the difference between the input torque and the load. The functions of the driveshaft are it must transmit torque from 

the transmission to the differential gear box. The drive shafts must also be capable of rotating at high speeds required 

by the vehicle. The drive shaft must also operate through constantly changing angles between the transmission, the 

differential and the axles. The length of the drive shaft must also be capable of changing while transmitting torque. 

High strength steel is a new generation of steel material exhibiting improved properties over conventional steel grades. 

The Drive Shaft of the rough terrain vehicle (BAJA) suffered from a dynamic instability problems due to the nature of 

rigorous instability on rough terrain. This problem is inherent to study the vibration properties of the drive shafts as 

they tend to break down causing severe shaft dynamic loading. The multidisciplinary problem of drive shaft dynamics 

was to be addressed accurately in the time/frequency domain using traditional “strike method” of testing structures 

with modally tuned impulse hammer and data acquisition system. Modal testing is conducted with FFT Analyser using 

impact hammer as input force transducer and accelerometer to record the output signals. CAD modelling of drive shaft 

is done using available drawings & dimensions. FE simulation of drive shaft is carried out to solve modal analysis. 

Validating and comparing the result of both FE analysis and experimental modal analysis. 

Key words: Damping, HSS, Steel alloy, Vibration, FEA 

I. INTRODUCTION 

A drive shaft is a mechanical component for transmitting 

torque and rotation, usually used to connect other 

components of a drive train that cannot be connected 

directly because of distance or the need to allow for relative 

movement between them. As torque carriers, drive shafts 

are subject to torsion and shear stress, equivalent to the 

difference between the input torque and the load. They 

must therefore be strong enough to bear the stress, whilst 

avoiding too much additional weight as that would in turn 

increase their inertia. 

An automobile may use a longitudinal shaft to deliver 

power from an engine/transmission to the other end of the 
vehicle before it goes to the wheels. A pair of short drive 

shafts is commonly used to send power from a central 

differential, transmission, or transaxle to the wheels. An 

automotive drive shaft transmits power from the engine to 

the differential gear of a rear wheel drive vehicle. The 

torque capability of the drive shaft for passenger cars 

should be larger than 3500 Nm and the fundamental 

bending natural frequency should be higher than 9200 rpm 

to avoid whirling vibration. In front-engine, rear-drive 

vehicles, a longer drive shaft is also required to send power 

the length of the vehicle.  

An automotive drive shaft transmits power from the 

engine to the differential gear of a rear wheel drive 

vehicle. The drive shaft is usually manufactured in two 

pieces to increase the fundamental bending natural 

frequency because the bending natural frequency of a shaft 

is inversely proportional to the square of beam length and 
proportional to the square root of specific modulus which 

increases the total weight of an automotive vehicle and 

decreases fuel efficiency. The torque that is produced from 

the engine and transmission must be transferred to the rear 

wheels to push the vehicle forward and reverse. The drive 

shaft must provide a smooth, uninterrupted flow of power 

to the axles. The drive shaft and differential are used to 

transfer this  torque.  

The Drive Shaft of the rough terrain vehicle (BAJA) 

suffered from a dynamic instability problems due to the 

nature of rigorous instability on rough terrain. This problem 
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ABSTRACT: Rapid Prototyping (RP) is an emerging technology, especially in a Three-Dimensional Printing (3DP) 

application. 3DP is used in many fields such as aeronautical, automotive, architecture, medical, and many others. 3DP 

can be effectively used in anatomical education for medical students who are pursuing their undergraduate degrees. It 

can also be used for pre-operative surgical planning by experts before surgery. Some complex organs of the human 

body which cannot be seen visible even after dissection of the cadaver can be printed using a 3D printer which provides 

haptic studies on organs and bones to students. These 3D printed parts can be used in pre-operative planning such as 

analysis and diagnosis formulation of affected organs. Further, it can be used in explaining the operative procedures to 

patients which helps them to understand and co-operate with the medical procedures. Therefore, this paper aims at 

3DP of complex organs and bones for anatomical studies and pre-operative planning procedures. As a first step in the 

work, some of the human bones were printed and analysed for its quality. 

Key words: CT Scan, RPT, 3D Printing, Complex organs.  

I. INTRODUCTION 

Rapid Prototyping (RP) is a technology that will construct 

scale models of the prototype from its 3D Computer-Aided 

Design (CAD) data. Unlike the subtractive process which 

will remove material to fabricate a part, 3D Printing (3DP) 

is based on an additive process that adds layer by layer 

material to the substrate for constructing the whole model. 

In manufacturing sectors, a lot of time required for 

fabricating a prototype, patterns, and molds with many 

complex processes. To reduce the manufacturing time and 

to avoid the complexity, industries have started using 3DP 

techniques to produce a complex pattern, molds, and 

prototypes. In subtractive process, tool movements are 

planned for material removing from work piece to attain the 

desired shape compare  to subtractive process like milling, 

turning and machining, AM technology has the most 

capabilities to get the complex geometries such as 

anatomical structures. RP provides cost- effective models 

of the designs that will be used to realize the product before 

the fabrication of expensive prototypes. Various types of 

RP techniques include Stereolithography (SLA), Selective 

Laser Sintering (SLS), Fused Deposition Manufacturing 

(FDM), Laminated Object Manufacturing (LOM) and 

Ballistic Particle Manufacturing (BPM). 3D printing is a 

technique that will print the molten material layer by layer 

to form an entire 3D structure of a physical part. The 3D 

model created by CAD software will be converted to. STL 

format. The STL format was developed by Hull at 3D 

systems and it is being used as the gold standard for the 

data transfer between CAD software and the 3D printer. 

Medical applications of 3D printing include printing of 

customized implants and prostheses like titanium 

mandibular prosthesis, skull implant, orthopedic implants, 

maxillofacial, spinal, hearing aids, Invisalign braces, 

neuroanatomical models and dental implants. Many 

researchers have tried to print knee meniscus, heart valve, 

spinal disk, cartilage tissues, bone, artificial ear, artificial 

liver and bio-resorbable tracheal splint. For example, 3D 

printing of a prosthetic socket with respect to the patient's 

residual limb was done using the rapid prototyping 

technique. The patient's limb was scanned using the 3D 

scanner and digital data was processed using TracerCAD 

software and SolidView Pro and then after rectification, it 

was printed using Z corporation Z402 3D printer. An 

anatomical study is very important for the postgraduate 

specialist to get surgical training. It is the required field of 

study for students practicing medicine. The knowledge 

obtained from anatomical study can be effectively used in 

the examination and diagnosis studies. This knowledge can 

be further used in explaining the operative procedures 

clearly to patients. Anatomical errors lead to litigation 

problems. Anatomical knowledge obtained from anatomical 

studies will avoid those errors. It provides the students to 

have haptic studies on 3D anatomy. Various teaching aids 

have been used for anatomical studies such as dissection by 

students, prosecution and demonstration, didactic teaching, 

models, technologies (Computer Aided Learning (CAL), 
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ABSTRACT: The 3D printing process is a kind of additive manufacturing, that the basic principle of this process is 

adding material layer by layer to form a product. The purpose of this research was to study the effect of orientation 

and internal over hangs on micro heat exchanger. In this we are optimizing the printing orientation to avoid the 

warpage of micro heat exchanger printing and decreasing the ovality of the circular tube by orienting. In this case 

study we are optimizing the orientation with constant layer height of 0.1mm to achieve the dimensional accuracy of 

internal features of micro heat exchanger. By the end of the study, the orientation effect on the micro heat exchanger 

will be deduced. In addition to that effect of various process parameters can be calculated.      

Key words: Optimization, 3D Printing, Slicing, Modelling 

I. INTRODUCTION 

3D printing or Additive Manufacturing (AM) is any of 

various processes for making a three-dimensional object of 

almost any shape from a 3D model or other electronic data 

source primarily through additive processes in which 

successive layers of material are laid down under computer 

control. A 3D printer is a type of industrial robot. Early 

Additive Manufacturing equipment and materials were 

developed in the 1980s. In 1984, Chuck Hull of 3D 

Systems Corp, invented a process known as 

stereolithography employing UV lasers to cure 

photopolymers. Hull also developed the Standard 

Triangular language file format widely accepted by 3D 

printing software, as well as the digital slicing and infill 

strategies common to many processes today. Also during 

the 1980s, the metal sintering forms of Additive 

Manufacturing were being developed (such as selective 

laser sintering and direct metal laser sintering), although 

they were not yet called 3D printing or Additive 

Manufacturing at the time. In 1990, the plastic extrusion 

technology most widely associated with the term “3D 

printing” was commercialized by Stratasys under the name 

Fused Deposition Modelling (FDM). In 1995, Z 

Corporation commercialized an MIT-developed additive 

process under the trademark 3D printing (3DP), referring 

at that time to a proprietary process inkjet deposition of 

liquid binder on powder. 

Additive Manufacturing technologies found applications 

starting in the 1980s in product development, data 

visualization, rapid prototyping, and specialized 

manufacturing. Their expansion into production (job 

production, mass production, and distributed 

manufacturing) has been under development in the 

decades since. Industrial production roles within the 

metalworking industries achieved significant scale for the 

first time in the early 2010s. Since the start of the 21st 

century there has been a large growth in the sales of AM 

machines, and their price has dropped substantially 

Applications are many, including architecture, 

construction, industrial design, automotive, aerospace, 

military, engineering, dental and medical industries, 

biotech (human tissue replacement), fashion, footwear, 

jewellery, eyewear, education, geographic information 

systems, food, and many other fields. 

3D printable models may be created with a Computer-

Aided Design (CAD) package, via a 3D scanner, or by a 

plain digital camera and photogrammetry software. 3D 

printed models  

1.2 3D Printer 

3D-Printer is a machine reminiscent of the Star Trek 

Replicator, something magical that can create objects out 

of thin air. It can “print” in plastic, metal, nylon, and over 

a hundred other materials. It can be used for making 

nonsensical little models like the over-printed Yoda, yet it 

can also print manufacturing prototypes, end user 

products, quasi-legal guns, aircraft engine parts and even 

human organs using a person’s own cells. We live in an 

age that is witness to what many are calling the Third 

Industrial Revolution. 3D printing, more professionally 

called additive manufacturing, moves us away from the 

Henry Ford era mass production line, and will bring us to a 

new reality of customizable, one-off production. 3D 
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ABSTRACT: 3D printing is a promising digital manufacturing technique that produces parts with layer by layer. The 

influence of process parameters is investigated for PLA material in fused deposition modelling (FDM). This work 

aimed to determine what are the printing process parameters effect the surface roughness of printing parameters. 

Major influencing parameters are wall count, top and bottom closing layers effecting the surface roughness when the 

infill density is less than 100%. Wall count, top and bottom closing layers are need to increased when the wall count 

decreases. By increasing the wall count, top and bottom closing layers the strength of the component increases. But the 

material consumption and printing time increases. 

Key words: 3DP, PLA, Wall count, layers, Granular material 

I. INTRODUCTION 

3D printing or additive manufacturing (AM) is any of 

various processes for making a three-dimensional object of 

almost any shape from a 3D model or other electronic data 

source primarily through additive processes in which 

successive layers of material are laid down under computer 

control. A 3D printer is a type of industrial robot. Early 

AM equipment and materials were developed in the 1980s. 

In 1984, Chuck Hull of 3D Systems Corp, invented a 

process known as stereo-lithography employing UV lasers 

to cure photopolymers. Hull also developed the STL file 

format widely accepted by 3D printing software, as well as 

the digital slicing and infill strategies common to many 

processes today. Also during the 1980s, the metal sintering 

forms of AM were being developed (such as selective laser 

sintering and direct metal laser sintering), although they 

were not yet called 3D printing or AM at the time. In 1990, 

the plastic extrusion technology most widely associated 

with the term “3D printing” was commercialized by 

Stratasys under the name fused deposition modelling 

(FDM). In 1995, Z Corporation commercialized an MIT-

developed additive process under the trademark 3D 

printing (3DP), referring at that time to a proprietary 

process inkjet deposition of liquid binder on powder. AM 

technologies found applications starting in the 1980s in 

product development, data visualization, rapid prototyping, 

and specialized manufacturing. Their expansion into 

production (job production, mass production, and 

distributed manufacturing) has been under development in 

the decades since. Industrial production roles within the 

metalworking industries achieved significant scale for the 

first time in the early 2010s. Since the start of the 21st 

century there has been a large growth in the sales of AM 

machines, and their price has dropped substantially. 

According to Wohlers Associates, a consultancy, the 

market for 3D printers and services was worth $2.2 billion 

worldwide in 2012, up 29% from 2011. Applications are 

many, including architecture, construction (AEC), 

industrial design, automotive, aerospace, military, 

engineering, dental and medical industries, biotech (human 

tissue replacement), fashion, footwear, jewellery, eyewear, 

education, geographic information systems, food, and 

many other fields. 

1. 1 3D Printer  

3D-Printer is a machine reminiscent of the Star Trek 

Replicator, something magical that can create objects out 

of thin air. It can “print” in plastic, metal, nylon, and over 

a hundred other materials. It can be used for making 

nonsensical little models like the over-printed Yoda, yet it 

can also print manufacturing prototypes, end user 

products, quasi-legal guns, aircraft engine parts and even 

human organs using a person’s own cells. We live in an 

age that is witness to what many are calling the Third 

Industrial Revolution. 3D printing, more professionally 

called additive manufacturing, moves us away from the 

Henry Ford era mass production line, and will bring us to a 

new reality of customizable, one-off production. 3D 

printers use a variety of very different types of additive 
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ABSTRACT: The mechanical stress determination in human femur bone is of great importance in both research and 

clinical practice. One of the methods to estimate stress is through finite element modeling. In spite of that, the modeling 

technique has to be validated by an experimental approach as it is the best tool to access the accuracy of finite element 

model predictions. However, in the previous studies, this validation has not been carried out extensively due to limited 

number of studies available and the difficulties of the experiment procedure. The aim of this paper is to develop an 

experimental method in order to determine the maximum stresses at the surface of the bone prototype under normal 

loading. An experiment is conducted where load is applied at the femoral head and the maximum stress on the bone 

surface is determined with the presence of strain gauges. Three-dimensional (3D) printing technology has received 

great attention in the past decades in both academia and industry because of its advantages such as customized 

fabrication, low manufacturing cost, and unprecedented capability for complex geometry, and short fabrication period. 

3D printing of metals with controllable structures represents a state-of-the-art technology that enables the development 

of metallic implants for biomedical applications. To develop the CAD model of knee joint we have used the CT scans of 

the knee joint and developed in the mimic’s software. To design the knee joint implants, we have used 3Matics 

software. From here we can analysis the knee joint and plans the surgical operations. We can manufacture the suitable 

implant for specific patient requirement so that the surgical time will be reduced. The structural analysis has been 

performed using Altair inspire Optistruct software for human weight. 

Key words: Knee joint, 3 Matics, Mimics, 3D Printing, CT scan, CAD 

I. INTRODUCTION 

This paper investigates the suitability of using RP 

technology and associated medical software solutions to 

transfer 2D Digital Imaging and Communications in 

Medicine (DICOM) data into 3d Standard Triangle 

Language (STL) data. This data is then utilized using 

medical software solutions to manufacture preoperative 

planning models and customized medical implants for the 

benefit of patients and surgical planning teams alike. The 

work also gives an overview of relevant subject matter such 

as medical scanning, RP, preoperative planning models, 

customized implants/jigs and biocompatible materials. Case 

studies are included as a method of illustrating how the 

different technologies integrate and function to produce 

tangible successful outcomes that make a significant 

difference in medical interventions. 

Prior to RP the production of medical models of individual 

patients was very rare due to the difficulty and cost of 

generating (usually by CNC machining) complex geometry 

associated with anatomy. Medical implants were 

manufactured using pressing, forging, machining and 

casting processes. Unfortunately, due to the limitations of 

the manufacturing processes this often resulted in bulky, 

poorly fitting and costly implants. With the introduction of 

RP technology, these types of problems were solved using 

the additive manufacturing (AM) or "layer by layer" 

process. Building intricate geometrical parts suddenly 

became less problematic and cheaper this helped RP 

technology gain acceptance by the medical profession. 

Production of Anatomical Models from CT Scan Data 

by JOHN BRENAN 

In this paper the latest medical data processing software 

tools will be used to generate models for preoperative 
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ABSTRACT - The purpose of this study is to study the influence of the laser power and the scanning speed on the 

surface hardness, and top surface and side surface roughness of Ti-6Al-4V metal specimens fabricated via the selective 

laser melting (SLM) technique. The laser power was varied between 150 and 300 W while the scan speed was varied 

between 800 and 1400 mm/s. Response surface methodology (RSM) in the Design Expert 11 software environment was 

used for the design of experiment and results analysis. The distance for surface indentations were targeted at 10–20 μm 

for the top surface and 60–80 μm for the side surface while the surface hardness profiling was studied using an indenter 

with the indentation performed at a load of 500 gf and at a dwelling time of 15 s. The study revealed that as the laser 

power was increased, the surface hardness increases, while the top surface and side surface roughness reduces. Then, 

when the scanning speed increased, the surface hardness, and top surface and side surface roughness were found to also 

increase. The optimum range of the process parameters selected are laser speed 300 W and scan speed 1400 mm/s. This 

produces a minimum surface roughness of 13.006μm for the top surface roughness and 62.166 μm f o r the side 

surface roughness with a corresponding hardness value of 409.391 HV. The findings of this study will assist 

manufacturers in the process design of the SLM of titanium alloy for aerospace applications.  

Key words: Optimization, ASTM E8, RSM, SLM, Titanium alloy 

I. INTRODUCTION 

The laser power and scan speed played contradicting roles 

in the resultant roughness and porosity. An appropriate 

increase in laser power and decrease in scan speed could 

reduce the surface roughness and simultaneously improve 

the density and dimensional accuracy. Additive 

Manufacturing (AM) is defined as the manufacturing 

process to build three dimensional objects by adding layer-

upon-layer of material. The process starts with a computer-

aided-design (CAD) file that includes information about 

how the finished product is supposed to look. The material 

can be plastic, metal, concrete or even human tissue. AM is 

achieved using an additive process, where successive layers 

of material are laid down in different shapes. It is also 

considered different from traditional machining techniques 

that mostly depend on the removal of material by 

subtractive processes like milling or lathing. All AM 

technologies involve a series of steps that move from the 

virtual three-dimensional     geometric representations to 

the physical resultant part. Due to variety of the product 

demands and the level of complexity, AM involves in 

process development in different ways and different 

degrees. Furthermore, in the early stages of product 

development of small and relatively simple products AM is 

used for a simple fabrication of visualization model while 

in later stages the larger and more complex parts require 

certain technology and possible post processing activities 

for the final form of the product. Regardless the case, the 

construction process of all AM technologies follows to 

some degree at least the same principle generic process 

sequence.  

According to Gibson (2010) eight key steps can be defined 

as the generic process of AM: 

• Conceptualization and CAD 

• Conversion to STL 

• Transfer and manipulation of STL file on AM 

machine 

• Machine setup 

• Build 

• Part removal 

• Post processing of part 

• Application 

All AM parts must begin from virtual model designed on 

software describing the external geometry in detail. The 

output of the first step should be an STL file format given 

information of the external surface and the basic 

calculations of the slices of the part. At the next stage the 

part is transferred to an AM process software where is been 
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ABSTRACT: A theoretical study of single phase microchannel heat exchanger has been carried out. The computational 

fluid dynamics (CFD) model equations are solved to predict the hydrodynamic and thermal behaviour of the 

exchanger. The geometry of the problem and meshing of it have been made in ANSYS Workbench. The models have 

been solved by ANSYS Fluent 12.0 solver. The utility of nonmaterial as a heat enhancer has been justified by studying a 

circular microchannel thermal behaviour. Water and its nanofluids with alumina (Al2O3) are used as the coolant fluid 

in the microchannel heat sink. The present CFD calculated heat transfer coefficient values have compared with the 

analytical values and very close agreement is observed. The result shows that nanofluids help to increase the heat 

transfer coefficient by 15% and 12% respectively in laminar and turbulent zone. Thus use of nanofluids has been found 

beneficial both in laminar and turbulent zone. The relation between heat transfer coefficient and thermal 

conductivity of the fluid i.e. h  is proved in the present study. 

Key Words: microchannels, heat exchangers, nanoparticles, nanofluids, Fluent, CFD, heat transfer coefficient, pressure 

drop, friction factor. 

I. INTRODUCTION 

Heat sinks are classified into single-phase or two-phase 

according to whether boiling of liquid occurs inside the 

micro channels. Primary parameters that determine the 

single phase and two-phase operating regimes Over the last 

decade, micromachining technology has been increasingly 

used for the development of highly efficient cooling 

devices called heat sink because of its undeniable 

advantages such as less coolant demands and small 

dimensions. One of the most important micromachining 

technologies is micro channels. Hence, the study of fluid 

flow and heat transfer in micro channels which are two 

essential parts of such devices, have attracted more 

attentions are heat flux through the channel wall and 

coolant flow rate. For a fixed amount of heat flux (heat 

load), the coolant may maintain its liquid state throughout 

micro- channels. With a lower flow rate, the flowing liquid 

coolant inside the channel may reach its boiling point and 

thus flow boiling occurs, which results in a two-phase heat 

sink. 

MICROCHANNEL AND ITS USE 

Tuckerman and Pease (1981) first made use of 

miniaturization for the purposes of heat removal, within 

the scope of a Ph.D. study in 1981. Their publication 

titled “High Performance Heat Sinking for VLSI” is 

credited as the first study on microchannel heat transfer. 

Their pioneering work has motivated many researchers 

to focus on the topic and microchannel flow has been 

recognized as a high performance heat removal tool ever 

since. Before proceeding with microchannel flow and heat 

transfer, it is appropriate to introduce a definition for the 

term “microchannel”. The scope of the term is among 

the topics of debate between researchers in the field. 

Mehendale et al. (2000) used the following 

classification based on manufacturing techniques required 

to obtain various ranges of channel dimensions, “D”, 

being the smallest channel dimension: 

As is evident from the diversity of application areas, the 

study of flow and heat transfer in microchannels is very 

important for the technology of today and the near future, 

as developments are following the trend of miniaturization 

in all fields. Literature shows that the microchannels and 

microchannels heat sinks were studied extensively, , this 

work studies the CFD simulation of micro channel flow and 

conjugates heat transfer, which couples fluid convection in 

a rectangular micro channel and heat conduction in the 

solids. 

The present work is undertaken to study the following 

aspects of 

1. Computational Fluid Dynamics modeling and 

simulation of single phase micro channel heat 
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ABSTRACT -Solar energy collectors have been the need of the hour for the past couple of decades as the world has 

been desperately trying to find new and innovative ways to shift the dependency on fossil fuel to clean and green energy 

sources for power generation. The aim of the present study is two folds modelling of “Compound Parabolic Collector” 

and studying its contribution in the performance improvement of “Organic Rankine Cycle” engine for different 

ambient and operating conditions. Compound Parabolic Collectors (CPC) are mostly used for low temperature 

applications such as process heating, waste heat recovery etc., but with integration of the same to a proper heat engine, 

considerable amount of work output can be obtained. A concentration ratio of 2 was employed for the CPC, to have a 

higher acceptance angle so that maximum amount of solar radiation can be focussed on to the absorber. This also 

eliminates the use of tracking for the collector. The CPC module used for this study is the tubular absorber module. 

The performance of the CPC has been modelled with the use of a CFD tool, namely “Ansys”. The physical and the 

mathematical models are also discussed in details. The model generated has been validated with similar experimental 

work. The use of ORC for the generation of work from the CPC unit has been explored in the second part of this study. 

The overall heat loss coefficient and the heat losses from the collector have been expressed as a function of the outlet 

temperature of the CPC unit. The effect of the solar radiation intensity, mass flow rate of the working medium, inlet 

temperature of the working medium has been discussed in the results. Finally, the thermal efficiency and the optical 

efficiency of the collector have been expressed as a function of the outlet temperature of the working medium. The 

thermal efficiency has been found to be in the range of 60-80% at a maximum temperature of 100° C as attained from 

the computational study for varying solar radiation (700-1500) W/m2. The performance of the ORC has been studied 

with the help of “Engineering equation solver”. The effects of parameters such as pressure ratio, condenser or the cold 

side temperature are discussed in the results. The effect of incident solar radiation of the CPC on the efficiency of the 

ORC has been studied. The efficiency of the ORC cycle with the CPC unit as the heat source has been found and 

compared with a conventional ORC cycle. The efficiency of the ORC with a suitable working medium for the study has 

been found to be 13.03%. The ORC with CPC as the heat input showed considerable improvement in thermal 

efficiency over the conventional ORC unit where the later had an efficiency of 9 %. The present study illustrates the 

significance of low-grade process heat in the improvement of the performance of ORC. 

Key words: CPC, CFD, ORC, Modelling, Solar energy collector 

I. INTRODUCTION 

The sun is a massive celestial object with a diameter of 

1.39 × 109 m. The solar energy hits earth for a mere 8 min 

and 20 seconds after leaving the giant star, which is 1.5 × 

1011 m away from the green planet. The sun hasan 

effective blackbody temperature of 5762 K. The 

temperature in the central region is much higher and it is 

estimated at 8 × 106 to 40 × 106 K. The sun is a 

continuous fusion reactor in which hydrogen is turned into 

helium. The sun’s total energy output is 3.8 × 1020 MW 

which is equal to 63 MW/m2 of the sun’s surface. This 

energy radiates outwards in all directions. Only a tiny 



International Journal for Research in Engineering Application & Management (IJREAM) 

ISSN : 2454-9150    Vol-08,  Special Issue, MAY 2022 

105 | IJREAMPR2215                               DOI : 10.35291/2454-9150.2022.0235                         © 2022, IJREAM All Rights Reserved. 

Design and Analysis of Aircraft Telescopic Wing 

and Material Optimization 
Mr. D. Sandeep Datta*, Mr.M.Mukesh Rama Krishna*, Mr. Y.Lakshmi Narendra*, Mr. 

G.Sudheer*, Mr. B.Venkata Prasanna Krishna*, Mr. A Yeswanth**, Mrs. K Aravinda** 

*UG students, **Faculty, Department of Mechanical Engineering College, Pragati Engineering 

College (A) 

ABSTRACT: The development of morphing wing technologies for flight regime adaptation has received great interest 

from Researchers and engineers in the past years. This paper is in one such research where we have designed a 

morphing wing structure to our aircraft to adaptive mechanisms and structures. Morphing can encompass many 

aspects of the aircraft design, including the location, shape, area and angle of the wings, tail or fuselage.  Our approach 

towards the work is to develop new concepts and technology thus enhances the overall flight performance of aircraft, 

enabling new approaches to the design of aircraft and improving multi-mission flexibility. We want to develop an 

aircraft with a morphing wing in a high-performance aircraft that can operate efficiently in multiple flight conditions 

by Changing in its material and thus finding the best material to improve overall performance.  

Key words: Aircraft, optimization, telescopic wing, material 

I. INTRODUCTION 

Morphing changing ones image into another through a 

seamless transition. Morphing is generally achieved using 

either smart materials (materials which have one or more 

properties that can be significantly changed, in a controlled 

manner, by external stimuli), or structural morphing. The 

literature study of the paper through some of the resent 

designs shows that the morphable wing having more scope 

in the fields of improved aircraft performance for extent its 

flight envelope, extent performance reduced drag, vibration 

and improved range. Morphing changing ones image into 

another through a seamless transition. Morphing is 

generally achieved using either smart materials (materials 

which have one or more properties that can be significantly 

changed, in a controlled manner, by external stimuli), or 

structural morphing. And here we are using the composite 

material as the material for the wing design, large 

deformations of the morphing aircraft the orthotropic 

properties of composite material is used. 

II. TELESCOPIC WING 

External Telescoping Wing Section With Rectangular 

Platform 

This concept involves rectangular inboard and outboard 

wing sections as shown in Figure, allowing for uniform 

cross sections within each wing segment. The outboard 

section must have a hollow cross section to allow the 

outboard section to slide over the inboard section. This will 

reduce the wing structural weight in the outboard section, 

but will also result in the outboard section having a greater 

chord than the inboard section. Consequently, the taper 

ratio for the entire wing would be greater than one, 

resulting in increased lift generation at the wingtip. 

Internal Telescoping Wing Section With Rectangular 

Platform 

This concept involves rectangular inboard and outboard 

wing sections shown in Figure, allowing for uniform cross 

sections within each wing segment. The inboard section 

must have a hollow cross section for the majority, if not the 

entire, inboard span. This arrangement allows the outboard 

section to retract within the inboard section and gives the 

overall wing platform a taper ratio of less than one due to 

the reduction of chord between the inboard and outboard 

sections required for structural supports. The hollow cross 

section of the inboard wing will result in reduced structural 

integrity. 

Tapered Inboard Platform With Internal Telescoping 

Rectangular Wing Tip 

This concept involves a tapered inboard section and a 

rectangular outboard wing section as shown in Figure, 

requiring varying cross sections within the inboard wing 

segment. The inboard section must have a hollow cross 

section for the majority, if not the entire, inboard span. This 

arrangement allows the outboard section to retract within 

the inboard section and gives an overall wing platform taper 

ratio of less than one. The hollow cross section of the 

inboard wing will result in reduced structural integrity. 

However, the increased root chord will improve the 

structural integrity of the wing. This wing will not benefit 

from the usual structural benefit of reducing weight towards 
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ABSTRACT: Medical images are essential tools for medical practitioner and specialists to use when diagnosing 

problems and diseases in the body. These images from CT and MRI scans are converted into 3D CAD model and based 

on 3D model, reconstruction of knee joint is being made for medical applications. Hence, in this paper an attempt is 

made to create a 3D reconstructed anatomy structure based on real medical images of a patient so that practitioner can 

study the 3D anatomy structure from real medical images. The 3D slicer workbench is used for generating a 3D model 

of the anatomy and problems from medical images. The model was created by combining segmentation and smoothing 

techniques using slicer software. The segmented part is exported as STL file directly. The STL file is sliced for FDM 

process prototyping. The segmented part sliced for different layer heights to study the printing time and material 

consumption. We have sliced the model in Ultimaker CURA 4.0.0. PLA (Polylactic Acid) is used for printing Tibia and 

Fibula because of its biocompatibility, biodegradability, non-toxic, non-immunogenic and non-inflammatory properties 

towards the human body. 

Key words: Segmentation, Tibia, Fibula, Knee, RPT, CURA 

I. INTRODUCTION  

The increasing use and improvement of occupant 

restraint systems have reduced fatality and severe injury 

rates in motor vehicle crashes (MVCs), but the protection 

of the lower extremity (LE) was not improved as much as 

that of the head and chest [1]. LE injuries still account 

for 36% of all AIS2+ injuries sustained by front seat 

occupants in all frontal crashes [2]. Even though LE 

injuries are usually not fatal, they can lead to costly 

rehabilitation and disability, which is a heavy burden for 

the family and community. 

 Tibia is the shin bone and bears the majority of weight 

between the knee and the ankle. Lateral to (on the outer 

side of) the tibia is the fibula, a smaller long bone that 

provides stability and assists with rotation of the ankle. 

The tibia is a long bone, which means it is a limb bone 

that is longer than it is wide.  

Femur and tibia fractures are commonly seen in MVCs 

and cortical bones are believed to have a dominant effect 

on bone strength, as they serve as a damage‐tolerant 

structural framework [3]. Aging can cause changes in the 

shape, size, and cortical thickness of bones and thus lead 

to increased incidence of bone fractures [4]. Other 

factors such as stature and body mass index (BMI), can 

also affect bone morphology [5‐9].  

Finite element (FE) models are powerful and effective 

tools to assess human impact responses in MVCs and 

reproduce bone fractures. Multiple FE femur and tibia 

models have been developed previously. References [10‐

12] reported detailed LE models using the geometry 

extracted from CT and/or magnetic resonance imaging 

(MRI) data. However, their models could not reflect the 

variation in cortical bone thickness among the 

population, and a method to estimate the cortical bone 

thickness from CT scans was not reported.  

Reference [8] did a comprehensive job on the 

development of parametric femur FE models, and the 

population variation in cortical bone thickness was 

considered. They used a fixed global thresholding method 

similar to [13] to segment the cortical bone from clinical 

CT scans, and the thickness was determined based on the 

distance between the outer and inner cortical surfaces 

along the normal direction. However, the estimated 

cortical thickness values were sensitive to the specified 

threshold, and may introduce significant errors in thin‐

cortex areas. 

In the field of medical image process, several cortex 

thickness estimation techniques based on clinical CT 

scans have been proposed, such as the 50% relative 

threshold method [14‐15]. This method considered bone  
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ABSTRACT - 3D printing is a form of additive manufacturing technology where a three-dimensional object is created 

by laying down successive layers of material. It is also known as rapid prototyping, is a mechanized method whereby 

3D objects are quickly made on a reasonably sized machine connected to a computer containing blueprints for the 

object. The 3D printing concept of custom manufacturing is exciting to nearly everyone. This revolutionary method for 

creating 3D models with the use of inkjet technology saves time and cost by eliminating the need to design; print and 

glue together separate model parts. Now, you can create a complete model in a single process using 3D printing. The 

basic principles include materials cartridges, flexibility of output, and translation of code into a visible pattern.  3D 

Printers are machines that produce physical 3D models from digital data by printing layer by layer. It can make 

physical models of objects either designed with a CAD program or scanned with a 3D Scanner. It is used in a variety of 

industries including jewelry, footwear, industrial design, architecture, engineering and construction, automotive, 

aerospace, dental and medical industries, education and consumer products. 

Key words: Product design, 3D Technology, CAD, Scanner, AM 

I. INTRODUCTION 

3D printing called as desktop fabrication. It is a rapid 

prototyping process whereby a real object can be created 

from a 3D design. A 3D printer machine uses a CAD model 

for rapid prototyping process. 3D printing is called as 

desktop fabrication which is a process of prototyping where 

by a structure is synthesized from its 3d model. The 3d 

design is stored in as a STL format and after that forwarded 

to the 3D printer. It can use a wide range of materials such 

as ABS, PLA, and composites as well.3D printing is one 

kind of rapidly developing and cost optimized form which 

is used for rapid prototyping. The 3D printer prints the 

CAD design layer by layer forming a real object. 3D 

printing process is derived from inkjet desktop printers in 

which multiple deposit jets and the printing material, layer 

by layer derived from the CAD  3D data.3D printing is 

diversifying and accelerating our life, letting various 

qualities of products to be synthesized easier and faster. 

Three-dimensional (3D) printing has the ability to impact 

the transmission of information in ways similar to the 

influence of such earlier technologies as photocopying. This 

identifies sources of information on 3D printing, its 

technology, required software and applications. Along 3D 

printing, companies are able to extract and innovate new 

ideologies and various design replications with no time or 

tool expense. 3D printing possibly challenges mass 

production processes in future. 3D printing influences many 

industries, such as automotive, architecture, education, 

medical, business and consumer industries. 

 MOTIVATION FOR THE PRESENT RESEARCH 

WORK: 

Since over a century the visual world of printed scriptures 

has been dominated by the 2-D printing methods. Be that 

easy to read or comprehend but when it comes to imaging 

of definite and real-life models it is sorely outsourced. Any 

3-D model cannot be represented and displayed easily in a 

2-D workplace. The only thing worth mentioning for 

likable perception is the rendering of the image. This 

ushered in the era of the much-needed idea of “3-D” 

printing. 

Basically, the singular purpose for the division of 3-D 

printer was to prepare 3-D samples directly on the bed of 

the printer. It has been an effective way of manufacturing 

since many companies are now opting for this type of 

method for their production operations. 

1.1 OBJECTIVE: 

1. To study different methods of 3d printing and their 

applications. 

2. To study the working procedure of each 

component of a 3d printer and the evolution of 3d printer. 

3. To design and fabricate a 3d printer using tool kit. 
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ABSTRACT: Numerical analysis of 3-d incompressible flow is done for concentric tubular heat exchanger type of 

domain; this is basically water to water heat exchanger. Analysis is done for both parallel flow and counter flow with 

different mass flow rate and when we compare the efficiency, efficiency is higher for counter flow and less for the 

parallel flow because in counter flow we have highest heat transfer area than in parallel flow. Calculation are done for 

the cross cheq. Ansys Fluent is used for the analysis of double pipe heat exchanger or analysis software. Ansys design 

modler is used as input CAD package to the FLUENT.  Pressure correction technique is used for solving governing 

equation. Flow is basically simulated at higher Reynolds no., because when we increases the turbulence, efficiency of 

heat exchanger is also increases, analysis is done in ansys workbench 12.1 and various contour plots and vector plots 

are presented. 

Key words: CFD, HE, CAD, Ansys, Parallel flow, counter flow 

I. INTRODUCTION 

Heat exchange between flowing fluids is one of the most 

important physical process of concern, and a variety of heat 

exchangers are used in different type of installations, as in 

process industries, power plants, food processing, 

refrigeration, etc. The purpose of constructing a heat 

exchanger is to get an efficient method of heat transfer from 

one fluid to another, by direct contact or by indirect contact. 

The heat transfer occurs by three principles: conduction, 

convection and radiation. In a heat exchanger the heat 

transfer through radiation is not taken into account as it is 

negligible in comparison to conduction and convection. 

Conduction takes place when the heat from the high 

temperature fluid flows through the surrounding solid wall. 

The conductive heat transfer can be maximized by selecting 

a minimum thickness of wall of a highly conductive 

material. But convection is playing the major role in the 

performance of a heat exchanger.  

Forced convection in a heat exchanger transfers the heat 

from one moving stream to another stream through the wall 

of the pipe. The cooler fluid removes heat from the hotter 

fluid as it flows along or across it. Different co relation are 

used for the calculation of Nusselt no. and heat transfer 

coefficient. 

Heat pipes are used widespread in broad applications since 

their operation is generally passive in essence. High heat 

transfer rates are doable by heat pipes over long distances, 

with minimal temperature difference, exceptional 

flexibility, simple fabrication, and easy control, not to 

mention, all without any external pumping power applied. 

Possible applications are varied from aerospace engineering 

to energy conversion devices, and from electronics cooling 

to biomedical engineering. Heat pipe development is 

motivated to overcome the need to presumably manage 

thermal dissipation in progressively compressed and 

higher-density microelectronic components, while 

preserving the components temperatures to specification. 

A heat pipe operates within a two-phase flow regime as an 

evaporation–condensation device for transferring heat in 

which the latent heat of vaporization is exploited to 

transport heat over long distances with a corresponding 

small temperature difference. Heat added to the evaporator 

is transferred to the working fluid by conduction and causes 

vaporization of the working fluid at the surface of the 

capillary structure. Vaporization causes the local vapor 

pressure in the evaporator to increase and vapor to flow 

toward the condenser, thereby transporting the latent heat of 

vaporization. Since energy is extracted at the condenser, the 

vapor transported through the vapor space is condensed at 

the surface of the capillary structure, releasing the latent 

heat. Closed circulation of the working fluid is maintained 

by capillary action and/or bulk forces. An advantage of a 

heat pipe over other conventional methods to transfer heat 

such as a finned heat sink is that a heat pipe can have an 

extremely high thermal conductance in steady-state 

operation. Hence, a heat pipe can transfer a high amount of 

heat over a relatively long length with a comparatively 

small temperature differential. Heat pipe with liquid-metal 

working fluids can have a thermal conductance of a 

thousand or even tens of thousands folds better than the 

best solid metallic conductors, silver or copper. In a heat 
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ABSTRACT - Automotive chassis is an important part of an automobile. The chassis serves as a frame work for 

supporting the body and different parts of the automobile. Also, it should be rigid enough to withstand the shock, twist, 

vibration and other stresses. Along with strength, an important consideration in chassis design is to have adequate 

bending stiffness for better handling characteristics. So, maximum stress, maximum equilateral stress and deflection 

are important criteria for the design of the chassis. This report is the work performed towards the optimization of the 

automotive chassis with constraints of maximum shear stress, equivalent stress and deflection of chassis. Structural 

systems like the chassis can be easily analysed using the finite element techniques. The mass optimization of chassis is 

performed to reduce the weight of the chassis for maximum stiffness condition by using Altair inspire software. 

Key words: Optimization, Topology, Chasis Stress, INSPIRE 

I. INTRODUCTION 

The chassis which is made of pressed steel members can be 

considered structurally as grillages. It acts as a skeleton on 

which, the engine, wheels, axle assemblies, brakes etc. are 

mounted. Every vehicle body consists of two parts; chassis 

and body work or superstructure. The chassis is the frame 

work of any vehicle. Its principle function is to safely carry 

the maximum load for all designed operating conditions. It 

must also absorb engine and drive line torque, endure shock 

loading and accommodate twisting on un even road 

surfaces. The chassis receives the reaction forces of the 

wheels during acceleration and breaking and also absorbs 

aero dynamic wind forces and road shocks through the 

suspension. So the chassis should be engineered and built to 

maximize pay load capability and to provide versatility, 

durability as well as adequate performance. To achieve a 

satisfactory performance, the construction of a heavy 

vehicle chassis is the result of careful design and rigorous 

testing. It should be noted that this ‘ladder’ type of frame 

construction is designed to offer good downward support 

for the body and pay load and at the same time provide 

torsion flexibility, mainly in the region between the gearbox 

cross member and the cross member ahead of the rear 

suspension. This chassis flexing is necessary because a 

rigid frame is more likely to fail than a flexible one that can 

‘weave’ when the vehicle is exposed to arduous conditions. 

A torsionally flexible frame also has the advantage of 

decreasing the suspension loading when the vehicle is on 

uneven surfaces , assemblies, brakes, suspensions etc are 

mounted. The frame supports the cab, engine transmission, 

axles and various other components. Cross members are 

also used for vehicle component mounting and protecting 

the wires and tubing that are routed from one side of the 

vehicle to the other. The cross members control axial 

rotation and longitudinal motion of the main frame, and 

reduce torsion stress transmitted from one rail to the other. 

 Layout of chassis and its main components: 

• Frame: it is made up of long two members called side 

members riveted together with the help of number of cross 

members. 

• Engine or Power plant: It provides the source of power 

• Clutch: It connects and disconnects the power from the 

engine fly wheel to the transmission system. 

• Gear Box 

• U Joint 

• Propeller Shaft 

• Differential 

1.1.1 Functions of the Chassis Frame 

• To carry load of the passengers or goods carried in the 

body. 

• To support the load of the body, engine, gear box etc. 

• To withstand the forces caused due to the sudden braking 

or acceleration. 

• To withstand the stresses caused due to the bad road 

condition. 

• To withstand centrifugal force while cornering 

1.1.2 Types of chassis frames 

• Conventional frame 

• Integral frame 

• Semi-integral frame 
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ABSTRACT: The heat transfer rate to a fluid flowing in pipe can be enhanced by the use of internal fins. This work 

concerned with simulation analysis of vertical tube with helical fins used to enhance their heat transfer performance 

subjected to natural convection heat transfer. All the main parameters which can significantly influence the heat 

transfer performance of finned tube  has been analyzed. Natural convection in a vertical tube without fins was taken as 

the reference tube and different fin patterns such as a single fin with large no. of turns like coiled shape and large no. of 

fins with single turn is compared with reference tube on the basis of different parameters such as heat transfer rate, 

surface Nusselt number, heat transfer coefficient, fin effectiveness etc. There are some dimensionless numbers which 

affect the natural convection such as nusselt number which is the function of Reynolds number, grashof number and 

prandtl number, Rayleigh number which is the product of grashoff and Prandtl number. After getting best fin 

configuration compared it with different fin profile such as rectangular cross   section, tapered fin with trapezoidal 

cross section and hyperbolic cross section. All the computer simulation analysis has been done on the ANSYS. The 

Navier-stokes equations were used to solve for the fluid flow inside the tube and the Boussinesq approximation was 

used to get the buoyancy effect. Aluminum is used for the fin material and air is taken as the fluid flowing inside the 

tube and the flow is taken as laminar. It was found that the large number of fins with single turn is more efficient than 

other fin patterns, as there is less flow resistance, high heat transfer rate. 

Key words: CFD, FVT, HTR, ANSYS, Nusselt, Grashoff, Prandtl 

I. INTRODUCTION 

Convection is a process which involves mass movement of 

fluids. Natural convection occurs due to temperature 

difference which produces the density difference which 

results in mass movement, this process is called natural or 

free convection. For example, assume a plate which is 

maintained isothermal at temperature Tw and the 

surrounding temperature is T∞. On getting heated, the 

fluid near the wall moves up due to the effect of buoyancy 

and this hot fluid is replaced by cold fluid moving towards 

the wall. Hence a circular current is set up due to density 

difference. There is a boundary layer adjacent to the plate 

where the velocity and temperature and velocity vary from 

plate to free stream. Initially the velocity increase with 

increasing distance from the surface and reaches a 

maximum and then decrease to approach zero value. This is 

because of action of viscosity diminishes rapidly with 

distance from plate, while density difference decreases 

more slowly. 

The used of heat transfer enhancement has become 

widespread during the last so many years. The need of heat 

transfer enhancement is to reduce the size and cost of heat 

exchanger equipment, or increase the heat duty for a give 

size heat exchanger. This goal can be done in two ways 

active and passive enhancement. The active enhancement is 

less common because it requires addition of external power 

(e.g., an electromagnetic field) to cause a desired flow 

modification. In the passive enhancement, it consists of 

alteration to the heat transfer surface or incorporation of a 

device whose presence results in a flow field modification. 

The most popular enhancement is the fin. 

Fins are the extended surfaces which are used to enhance 

the rate of heat transfer dissipation from   heated surfaces to 

air. Fins can be placed on plane surfaces, tubes, or other 

geometries. These surfaces have been used to increase heat 

transfer rate by adding additional surface area and 

encouraging mixing. When number of fins are used to 

enhance heat transfer under natural convection conditions 

the optimum geometry of fins (corresponding to a 

maximum rate of heat transfer) should be used, provided 

this is compatible with available space and financial 

limitations. The common fins used extensively to increase 

the rates of natural convection heat transfer from systems 

are rectangular fins because such fins are simple and cheap, 
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ABSTRACT: Solar air heating is a solar thermal technology in which the energy from the sun is captured by an 

absorbing medium and used to heat air. Solar air heater including a housing having a transparent front wall and an 

inlet and outlet for establishing a flow path for a gas such as air to be heated.  An attempt has been made to carry out 

CFD based analysis using FLUENT to fluid flow and heat transfer characteristics of solar air heater. 3D model of the 

Solar Air heater involving air inlet, absorber plate, glass, modeled by ANSYS Workbench and the unstructured grid 

was created in ANSYS. The results were obtained by using ANSYS FLUENT software. This work is done by using 

computational fluid dynamics (CFD) tool with respect to flow and temperature distribution inside the solar air heater. 

Key words: CFD, Ansys, AH, Tool, Solar air heating 

I. INTRODUCTION 

Solar air heating is a solar thermal technology in which the 

energy from the sun, insolation, is captured by an absorbing 

medium and used to heat air. Solar air heating is a 

renewable energy heating technology used to heat or 

condition air for buildings or process heat applications. It is 

typically the most cost-effective out of all the solar 

technologies, especially in commercial and industrial 

applications, and it addresses the largest usage of building 

energy in heating climates, which is space heating and 

industrial process heating. 

HISTORY OF AIR HEATING: 

 For the first 100 years home heating was dominated by 

biomass (wood) and it was not until 1885 that the nation 

would burn more coal than wood. Prior to 1885 the 

majority of homes were heated with wood burning brick 

fireplaces and derivatives of the cast iron Franklin stove 

invented in 1742. 

By the end of the 19th century the invention of low-cost 

cast-iron radiators would bring central heating to homes 

with a coal fired boiler in the basement delivering hot water 

or steam to radiators in every room. At about the same time, 

in 1885, Dave Lennox built and marketing the industry’s 

first riveted-steel coal furnace. Without electricity and fans 

to move air, these early furnaces transported heat by natural 

convection (warm heated air rising) through ducts from the 

basement furnace to the rooms above. These two methods 

would dominate home central heating until 1935, when the 

introduction of the first forced air furnace using coal as a 

heat source used the power of an electric fan to distribute 

the heated air through ductwork within the home. 

Shortly thereafter, gas and oil-fired versions of forced air 

furnaces would relieve the homeowners from the chore of 

“stoking the coal fire” and relegate coal furnaces and cast-

iron radiators to the dust bin of history. Fast forward to 

today and about 60% of our homes be heated with gas fired 

forced air furnaces (FAU’s) and another 9% with oil fired 

FAU’s. In warmer climates, a quarter of our homes would 

be heated by FAU’s using electric “heat pumps” to supply 

heating energy. 

MODERN BEGINNINGS:  

Chimneys and Stoves: -  

The next important advance in heating was the invention of 

the chimney. The origins of the chimney flue probably lie 

with the Normans, who used sidewall flue openings in 

place of the previously used central roof vents. Many 

sidewall flues were constructed at an oblique angle upward, 

thus beginning a transition to vertical chimney construction. 

After the 14th century, chimneys appear in written 

literature. However, their use seems to have spread very 

slowly. Chimneys were still rare enough 200 years later that 

one Early chimneys were very large, so as to allow a 

chimney sweep to climb into them. But the size precipitated 

such vicious drafts that room divider screens sometimes 

had to be used to shield the occupants. 

Stove heating soon advanced beyond the crude devices first 

used. The first freestanding warm-air stove was probably 

the “Furnus Acapnos” or “smokeless stove” invented by 

Dalesme in France in the late 1600s. Dalesme introduced 

fresh fuel in the same opening as combustion air, directing 

https://en.wikipedia.org/wiki/Insolation
https://en.wikipedia.org/wiki/Renewable_energy
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ABSRACT: The objective of this paper  is to design a three-plate injection  mould  that used to produce the differential cover components 

which are used in automobile. In the proposed work we are trying to design  injection mould that has the capacity to produce thin walled plastic 

components without warpage defect and also a mould which permits the part to be created in new plane away from gating system to allow 

sufficient cooling time for the component before ejection. The aim is to create a mould which has flexibility to place gating system anywhere on 

the mould design. The design of three plate injection mould has done using inspire design software and the analysis software. For 

manufacturing and study the mechanical behavior of the three-plate injection mould has been carried out for four materials. Out of four materials 

AISI 304 gives us the better results. 

Key words: Injection mould, Automobile, Ansys, AISI 304, materials 

I. INTRODUCTION 

In j e c t i on  m ol d i n g  is th e m ost  c om m on l y used  

m an ufa ct ur in g  p r oc e ss  for  the f a b r i c a t i on  of 

plastic parts. A wide variety of products are manufactured 

using injection molding, which vary greatly in their size, 

complexity, and application. The injection molding process 

requires the use of an injection molding machine, raw 

plastic material, and a mold. The plastic is melted in 

the injection molding machine and then injected into the 

mold, where it cools and solidifies into the final part. The 

steps in this process are described in greater detail in the 

next section 

Injection molding is used to produce thin-walled plastic 

parts for a wide variety of applications, one of the most 

common being plastic housings. Plastic housing is a thin-

walled enclosure, often requiring many ribs and bosses on 

the interior. These housings are used in a variety of 

products including household appliances, consumer 

electronics, power tools, and as automotive dashboards. 

Other common thin-walled products include different types 

of open containers, such as buckets. Injection molding is 

also used to produce several everyday items such as tooth 

brushes or small plastic toys. Many medical  

devices, including valves and syringes, are 

manufactured using injection molding as well. 

II. EJECTION 

 Mould tool ejection systems vary enormously both in 

complexity and design. The prime function of any ejector 

system must be that of clearing the moulded components 

away from the mould on opening, thus enabling the press to 

recycle. Once clear of the mould the components free fall 

under gravity away from the moulding area or are removed 

by other means, e.g. by robot. Usually situated in the core 

half of the mould, the ejection system can be actuated by 

the moulding machine or the opening action of the mould. 

A few of the most commonly encountered ejection 

components arc listed and described below. 

 (a) Ejector ban: The ejector bar mechanically interfaces 

the mould ejection system with that of the moulding 

machine. The bar can either be linked to the mould (e.g. by 

a screw thread) or used as a knocker bur without any 

mechanical linkage between mould or machine. 

 (b) Ejector plates: The ejector bar transmits the ejection 

force as a single point load to the centre of the ejector 

plates. The applied load is distributed to the various 

components attached or contained within the plate 

assembly. Ejector plates must be of rigid construction in 

order to withstand the relatively high cyclic loads imposed 

on them during service. If the plates flex or bow under load 

tool wear may occur which could significantly shorten the 

mould’s service life. 

(c) Support pillars and parallel blocks: These 

components transmit the clamping force from the mould 

back plate through and about the ejector plate recess 

directly to the core plate. The support pillars additionally 

act as guides to locate the ejector plate assembly. The 

amount of ejection stroke available is determined primarily 

by the overall height of these two components. 

(d) Ejector pins and blades: These headed components 

are trapped between the ejector plates. The ejector pins and 

blades are usually positioned within the core assembly, 

seated in reamed holes and ground flush to the face of the 
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ABSTRACT: Traditionally, the design field has been identified with particular end products, e.g., mechanical design, 

electrical design, ship design. In these fields, design work is largely based on specific techniques to foster certain 

product characteristics and principles. The scope of this work includes, to design, model and simulate the CNC arbor, 

to optimize the cutting tool arbor for maximum stiffness condition and also to detailed factor safety in design . When 

new software and manufacturing processes are introduced, traditional empirical knowledge is unavailable and 

considerable effort is required to find starting design concepts. Milling operation is today the most effective and 

productive manufacturing method for roughing and finishing large surfaces of metallic parts. The model simulates 

precisely the mass optimization of cutting tool and structural analysis to study the optimized model is to make sure that 

the arbor in safe condition. The accuracy of the simulation model has been thoroughly verified, with the aid of a wide 

variety of experiments. The analysis of mass optimization and structural analysis is performed in the Altair inspire 

software. 

Key words: Optimization, CNC, Cutting force, Design, Arbor 

I. INTRODUCTION 

Today, Computer Numerical Control is an extension of 

what was once Numerical Control. It refers essentially to 

the concept of controlling automated machine tools via 

programmable computers. Clearly, with the older system of 

Numerical Control, a computer wasn’t involved, but today 

the technology has advanced in leaps and bounds (and 

continues to advance every year). CNC has set the stage for 

a tremendous upsurge in productivity – it’s an environment 

where machine tools can operate automatically, and without 

the attention and oversight of an operator. 

Historically, the first commercial Numerical Control 

machines were used in the early 1950’s, and operated with 

“punch tape”. And although a proven method, the so-called 

“new” technology was not readily accepted by 

manufacturers. In the late 1950’s, Numerical Control began 

to capture the interest of more and more manufacturers, but 

still with some problems and issues that required attention. 

Things became more manageable when industry groups 

standardized the operational aspects of NC, bringing some 

order and commonality to the manufacturing sector. 

Over the years, as CNC technology gained acceptance (with 

proven results), manufacturers began to replace older 

technologies and manual machining methods with 

Computer Numerical Control. And while the United States 

launched the CNC technology revolution, Germany and 

Japan became more successful in enhancing the 

technologies and bringing down unit costs. In more recent 

years, microprocessors have brought down unit costs even 

more, and have made CNC technology much more 

accessible to smaller manufacturing companies, as well as 

individuals. Whether it’s metal cutting machines, or 

woodworking machines, the technology is being used 

universally, and with advanced applications emerging every 

year. As for the CNC machinist, CAD programs, CAM 

programs, and other computer software are the basis for 

designing and fabricating almost every product that 

consumers use on a daily basis. Indeed, like the 1950’s and 

1960’s, advances and innovations in technology will 

continue to revolutionize throughout the 2000’s. 

The term “CNC” is a generic term which can be used to 

describe many types of device, this would include plotters, 

vinyl cutters, 3D printers, milling machines and others. 

CNC stands for Computer Numerically Controlled and 

basically means that the physical movements of the 

machine are controlled by instructions, such as co-ordinate 

positions that are generated using acomputer.The term 

“CNC Machine” is typically used to refer to a device which 

uses a rotating cutting tool which moves in 3 or more axes 

(X, Y and Z) to cut-out or carve parts in different types of 

materials. The information on these pages will focus on 

what are typically referred to as “CNC Routers” although it 

would be applicable to most CNC milling and engraving 
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ABSTRACT - Recent discoveries in the biomimicry field found that mimicking Humpback whale flippers can give us 

better Drag and Lift coefficients. CFD analysis is done on whale inspired modified NACA-0021 foil with sinusoidal 

leading edge. And Velocity and pressure contours are generated to see the results.It has found that with the change in 

the angle of attack of each foil the velocity contour changes. The geometry was managed using the Design Modeler tool. 

The fluid flow simulation was carried out using ANSYS Fluent. The result showed the performance of E387 is better 

than other hydrofoils as it gives better lift force with the least drag force, resulting in better hydrodynamics of turbine 

blade. Overall, the value of lift and drag coefficients at 10 o was more consistent than 0 o and 20 o AOA. 

Key words: CFD, Hydrofoil, Angles, AOA, Ansys, E387 

I. INTRODUCTION 

It is a fact of common experience that a body in motion 

through a fluid experience 

a resultant force which, in most cases is mainly a resistance 

to the motion. A class of body exists, However for which 

the component of the resultant force normal to the direction 

to the motion is many time greater than the component 

resisting the motion, and the possibility of the movement of 

fast ships above water depends on the use of the body of 

this class for wing structure. Hydrofoil is such an 

aerodynamic shape that when it moves through water, the 

water is split and passes above and below the wing. The 

wing’s upper surface is shaped so the water rushing over 

the top speeds up and stretches out. This decreases the 

water pressure above the wing. The water flowing below 

the wing moves in a comparatively straighter line, so its 

speed and water pressure remain the same. Since high water 

pressure always moves toward low water pressure, the 

water below the wing pushes upward toward the water 

above the wing. The wing is in the middle, and the whole 

wing is “lifted.” The faster an fast boat moves, the more lift 

there is. And when the force of lift is greater than the force 

of gravity, the fast boat is able to lift above water. AOA is 

the angle between the oncoming water or relative wind and 

a reference line on the fast boat or wing. Sometimes the 

reference line is a line connecting the leading edge and 

trailing edge at some average point on a wing. So in this 

report I have basically took an hydrofoil NACA 0021 and 

with various angle of attacks and keeping velocity constant 

I concluded a result on maximum lift and drag coefficient. 

Surfing is a global sport that involves catching and riding 

waves on a surfboard fitted with fins. Currently, only one 

other study compares field performance and numerical 

(computational fluid dynamics, CFD) results of different 

surfboard fin designs [1]. The study involved a single, 

longboard-style surfing fin, comparing a standard 

longboard fin to a tubercled, “real whale” (RW) design. 

Static CFD results showing improved efficiency and an 

expanded operating envelope for RW led to field testing of 

a prototype RW design. Results from over 650 surfed 

waves, comparing RW to a standard longboard fin 

confirmed the CFD results, with significant improvements 

in max speed, average speed, and distance surfed on 

individual waves. Rather than single longboard fins, the 

present study compares field and numerical results from 3-

fin thruster sets. Introduced by Simon Anderson in 1980 

[2], thruster sets are commonly used in high performance 

shortboard surfing, where maneuverability and control are 

key performance factors. Specifically, this paper focuses on 

the cutback, or top turn (Figure S1), an important maneuver 

during recreational and competitive surfing [3–5]. To gain 

more understanding of field performance of RW vs. control 

fins attached to shortboards, this study uses dynamic CFD 

to simulate field results and compare forces imparted to 3-

fin thruster sets. 

1 .1 OBJECTIVE 

1.  To check the behavior of CL (coefficient of Lift), CD 

(coefficient of Drag) in  

2.  NACA- 0012 (National Advisory Committee for 

Aeronautics) When the velocity is kept constant. When the 

AOA(   Angle Of Attack) is varied from -25° to 25° with a 

gap of 5 degrees. 
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ABSTRACT: Additive manufacturing is rapidly growing technology in the field of production and research. AM is 

perceived as an environmentally friendly and sustainable technology and has already gained a lot of attention globally. 

The potential freedom of design offered by AM is, however, often limited when printing complex geometries due to an 

inability to support the stresses inherent within the manufacturing process. Additional support structures are often 

needed, which leads to material, time and energy waste. Research in support structures is, therefore, of great 

importance for the future and further improvement of additive manufacturing. This paper aims to review the varied 

research that has been performed in the area of support structures. To study the effect of support structures we have 

taken three different types of support structures to optimize the best support structure. Optimizing the perfect support 

support structure will give better results on the final build component. Support structure will help in improving the 

better mechanical properties also. The dimensional accuracy and surface roughness are also depending on the support 

structure geometry. 

Key words: Optimization, AM240, simulation, circular support structures, Temparature 

I. INTRODUCTION 

Selective Laser Melting (SLM) is a metal additive 

manufacturing (AM) process wherein a laser beam is used 

to melt and fuse metal powder layer by layer to create a 

part. This technology is considered to be one of the 

upcoming techniques to manufacture near net shape 

components for industries like automobile, aerospace, 

defence and biomedical. Further, due to layer-by-layer 

building approach, this process enables to fabricate 

components with complex shapes using volume 

optimization techniques like topology optimization (TO). 

Brackett et al. (2011) reviewed the feasibility of 

implementation of topology optimization to additive 

manufacturing techniques. They reported that TO designs 

can be effectively employed to manufacture products using 

AM with a significant improvement in TO methods. 

Furthermore, Brandt et al. (2013) employed the SLM 

technique to fabricate an optimized design of an aerospace 

bracket. They described various strategies to improve the 

manufacturability of the 2 optimized designs using the 

SLM process. However, to realize the full potential of TO, 

the AM processes have to be fully optimised, as reported in 

detail by Zegard and Paulino (2016). 

Till date, most of the studies have been carried out to assess 

the feasibility of SLMprintability of a variety of 

engineering materials. Yap et al. (2015) reviewed different 

materials that were being employed in the SLM process 

along with their applications. They reported that most 

engineering materials like aluminium, steels, cobalt- and 

nickel-based superalloys, and titanium alloys are being 

studied for printability using SLM. However, to fabricate 

functional parts using SLM process, considerable research 

is required to obtain fully dense metal components by 

selection of optimum process parameters. For example, 

Yasa and Kruth (2011) printed single layers of 316L 

stainless steel to study the effect of SLM process 

parameters on density and microstructure. They reported 

that even though SLM process is capable of producing parts 

with densities of 98-99%, the remaining porosity of even 1-

2% would render the as-built SLM parts not suitable for 

high strength and load bearing applications in aerospace 

and defence industries. Therefore, it is vital that a 

comprehensive understanding of the SLM process is 

developed to achieve desired properties. SLM is a complex 

additive manufacturing process that involves understanding 

the interaction between various parameters relating to 

materials, machine, as well as fabrication aspects. Irrinki et 

al. (2016) found that the powder parameters like particle 

size and shape along with powder atomization process 

affect the density and mechanical properties of SLM 

printed parts. Moreover, Attar et al. (2015) studied the 

influence of particle morphology on the density of in-situ 

Ti-TiB composite material parts fabricated via SLM. The 

relative density of the samples produced using spherical 

particles was 99.5% when compared to samples printed 
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ABSTRACT: The objective of the paper is to build a three fingered gripper for a flexible robotic arm to have the 

capability of mimic the motion of a snake such that work space of the robotic arm is maximized. In this paper a three 

fingered gripper is designed with payload capacity of 2kg by considering flexible design, ease of manufacture, low cost 

and recyclable material as the constraints. The designing of three fingered gripper is done in AUTODESK FUSION360. 

Based on the design, it is identified that the screw operated gripper has more flexibility and better efficiency when 

compared with other designs hence the performance of screw operated gripper is analysed using Ansys software. From 

the analysis, based on the deformation and stress values, it is ensured that designed screw operated gripper made of 

ABS (Acrylonitrile butadiene styrene) material is capable of handling 2kg of load. The printing time and cost 

estimation is carried out by slicing of screw operated gripper by using Ultimaker Cura software. 

Key words: RPT, CURA,  FUSION360,  ABS, FRA 

 

I. INTRODUCTION 

Grippers are special devices designed to help robots handle 

objects in the real world. Grippers are also known as 'end-

effectors' or 'manipulators’. Some grippers look just like 

hands, while others look like a hand with two or three 

fingers.  Some grippers don't look like hands at all; they 

look more like robot claws. Other grippers come with giant 

suction cups. Some grippers look like a soft round ball. 

Some have magnetized tips. And grippers receive their 

power in different ways, from electrical to pneumatic (air) 

and hydraulic (hydraulic fluid). 

Payload refers to the entire weight the robot arm is able to 

support, including the gripper. Just as your arm and hand 

can only lift certain weights at the gym, a robot can only 

handle so much weight without faltering. So, when 

choosing your robot hand, you must consider the payload 

capabilities of the robotic arm and the gripper itself. 

Robotics is a mixture of geometric transformations, control 

theory, stepper / DC motors, digital signal processing and a 

real-time operating system. Robot is a reprogrammable and 

multifunctional manipulator designed to move materials / 

pieces from one place to another through different 

movements programmed to perform a series of tasks and 

the robot can also be classified according to its application 

method as a way of control, operating parameters, 

environmental conditions, structural design, structure 

materials, technology level. The two main types of control 

are servant and non-servant. The volume of the work space 

of a robot can be articulated in a rectangular, cylindrical, 

spherical or spherical shape. The growing competition of 

industrial robots for tasks normally performed by human 

hands has led to the need for more efficient handling 

equipment, in particular pre-tensioning instruments (more 

commonly called clamps). This is one of the reasons why 

tweezers deserve special attention. However, industrial 

robots are not simply a substitute for people often in 

applications beyond the normal (physical or temporary) 

capacity of conventional labour. 

II. LITERATURE SURVEY 

A. Krishnaraju et al [1] designed a three fingered robot 

mechanism which has the potential to fulfil various demand 

in industry and factories. So far there are so many 

mechanisms available for robot gripper in three fingered 

robot gripper mechanism is a type of mechanism which is 

used in industrial robots for moving object, which has 

higher gripper ratio. The kinematic system has been 

designed for one degree of freedom and the kinematic 

design of robot structure is developed using SAM 

mechanism software. The gripper modelling has been 

designed using Pro-E Wildfire5.0 software and a three 

finger gripper is fabricated by aluminium material for 5 kg 

payload. The gripper mechanism has three fingers which 

are used to hold the object in a balanced way to meet the 

challenges faced on the industrial life. The fingers are also 

provided with senses to identify the type of object. 

S. Chandra Sekhar et al [2] published a paper. In this paper, 

the design of an open source, low cost, single actuator 

under actuated gripper that can be created through fast and 

commonly accessible through rapid prototyping techniques 

and simple off the shelf components. This work establishes 
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ABSTRACT: The purpose of the Society of Automotive Engineers (SAE) Baja Major Qualifying Project (MQP) was to 

analyze the pre-existing Baja SAE (BSAE) vehicles to determine flaws and design a new chassis that improved upon the 

previous designs. This MQP identified particular problems with the size of the engine compartment, the overall 

suspension alignment and attachment points, as well as the visibly crooked nature of the vehicle. After consideration of 

possible solutions, the MQP created various preliminary designs utilizing the Baja SAE Rules as a guide for design 

decisions. In this study we have perform the numerical solutions for different subsystems of Baja SAE vehicle to design 

the front wheel assembly. The modelling of front wheel done in auto desk fusion 360 software and assembly operations 

performed. 

Key words: Design, Modelling, Fusion 360, SAE, MQP 

I. INTRODUCTION 

The purpose of this paper is to optimize the design of front 

wheel assembly of ATV for the better performance of the 

vehicle by reducing the weight of the components of front 

wheel assembly and also by changing the material 

properties of components of front wheel assembly. 

Therefore, the design should meet the following criteria, 

Lightweight to maintain good performance to weight ratio 

of the ATV.  Optimum stiffness to ensure low system 

compliance and maintaining designed geometries. Ease of 

maintenance for enhancing serviceability and setup 

repeatability. As the name suggest, Front Wheel assembly 

consists of various component, as shown in figure 1, that 

are Assemble together to get a single complete unit. The 

complete wheel assembly is attached to the rim of the 

wheel, with the four mounting points on the one side and 

from the knuckle side; it is attached to the suspension 

control arms and the tie rod including both, with the three 

points. The front wheel assembly is used to allow the 

vehicle to move. Front wheel assembly connects the 

steering arm, which allows the driver to steer the vehicle, 

and the caliper is the component, which allows the driver to 

stop the vehicle with the help of Brake pads which mounts 

on the rotating disc. 

The major problem of this assembly is that its weight 

includes in the unsprung weight of the vehicle which is 

totally undesirable. The unsprung mass of the vehicle has 

an impact on the various performance parameters of the 

vehicle while it is moving in dynamic conditions like 

problems in acceleration, braking, steering effort etc. 

The objective of the research work is to design the front 

wheel assembly for ATV vehicle and further optimizing it 

by reducing its weight. The sub objective of the paper 

includes: 

1. Study of static and dynamic parameters of the wheel 

assembly. 

2. Study of suspension, steering, braking systems and 

parameters affecting its performance. 

3. Workout the parameters by analysis, design, and 

optimization of the system. 

II. METHODOLOGY  

 The design and optimization of the front wheel assembly 

has a very wide scope. The designers modify and optimize 

the front wheel assembly especially the hub and knuckle in 

order to reduce the unsprung weight of the vehicle which in 

turn improves the overall performance of the vehicle. This 

is very vastly seen in the student integrated competitions at 

college level. The front wheel assembly is excessively 

integrated in the automotive industry as well. This results in 

overall weight reduction of vehicle, fuel efficiency which is 

an important matter of concern these days. 

In this report, firstly calculations are done on steering, 

braking, and suspension subsystems. For the design of 

steering and suspension system this report uses special type 

of ICR (instantaneous center of rotation) diagram and for 

calculating various parameters related to the front wheel 

assembly a extensive survey is done. For obtaining the 

vehicle behavior in various conditions special software is 

used called as LOTUS. The formulae derived are validated 

using design books and research papers. The points 

required to design the front wheel assembly were obtained. 
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ABSTRACT - The current work is aimed to design an aircraft engine cooling fan.  the family of turbo machines and 

they move air or gas conns belong continuously at desired velocity by action of a rotor. Flow investigation of the fan is 

planned to be carried out by using ANSYS-FLUENT software for different designed off design points of operation. The 

performance of the fan generated from the CFD analysis at the design point will be compared with that of the designed 

data assumed for calculation. This will also be compared with the best efficiency point of operation. For  the analysis, 

an CAD drawing, and a 3-D model of the fan impeller and casing are developed for the designed fan. This is followed 

by the generation of Grid and aerodynamic analysis using the available CFD solver. The work is concluded by 

identifying possible zones of improvements in the design of impeller and casing and suggests suitable modifications. 

Key words: Design, Aircraft, CFD, Ansys, Grid, Aerodynamic 

I. INTRODUCTION TO TURBO MACHINES 

Turbomachines used for the compression of gases are 

classified under radial, axial, or mixed flow types 

depending on the flow through the impeller. In a radial or 

centrifugal machine, the pressure increase due to the 

centrifugal action forms an important factor in its operation. 

The energy is transferred by dynamic means from the 

impeller to the fluid. The fluid because of centrifugal action 

is continuously thrown outwards making way for fresh fluid 

to be inducted in because of the reduced local pressure. 

Another characteristic feature of the centrifugal impeller is 

the angular momentum of the fluid flowing through the 

impeller is increased by virtue of the impeller outer 

diameter being significantly larger than the inlet diameter. 

In axial flow machines, a large mass of gas is set in motion 

by the rotating impeller and is made to move forward 

because of the aerodynamic action of the blades. A mixed 

flow machine encompasses the properties of both the above 

types.  Depending on the pressure rise attained, these 

machines are named as fans and blower or compressors. 

There is however no distinct demarcation among the 

different types. Fans handle gases in large volumes without 

appreciable density variation. Pressure ratio attainable is of 

the order of 1.05. They are invariably single stage 

machines.  Blowers cover pressure ratios from 1.05 to about 

4. They are made     either as single stage or two or three 

stages. No inter cooling is required. Compressors include 

pressure ratios from 3 to 12 or higher. They are invariably 

multistage with or without intercooling. For higher pressure 

ratios appreciable compression takes place followed by a 

reduction in volume. The calculations are done on the basis 

of mass flow in such cases.   The selection of a type of 

impeller namely axial, radial, or mixed flow for a specified 

pressure rise, speed and flow rate follow from shape 

number considerations defined by 

              N shape = n √(v)/ w^0.75 

The shape number is important to achieve an optimum 

efficiency. Radial machines have low shape numbers 

ranging from 0.033 to 0.12 and are known as slow running 

impellers. Axial flow types have shape numbers from 0.33 

to 1.5. Mixed flow types have values in between those of 

radial and axial impellers. An idea of the shape of impeller 

can be obtained from the shape number. For example, slow 

running impellers have long and narrow vane channel 

passages and large shroud diameters. This increases the 

friction losses and lowers the efficiency high shape 

numbers are desirable.  The energy which is converted into 

pressure in the impeller is indicated by the degree of 

reaction which is the ratio of specific pressure energy to the 

specific work of the machine. Blowers and compressors 

operate with degree of reaction greater than zero, and 

mostly than 0.5. The reason is that the static pressure can be 

generated more efficiently in the impeller than in the guide 

vanes as the centrifugal forces in the rotating channels of 

the impeller help in the suction of the boundary layer and 

dead zones.  If the specified pressure rise cannot be 

obtained in one stage, two or more stages as required are 

built in series, the individual stages being joined by what 

are known as return guide passages or return channels. In 

such a multistage centrifugal compressor or blower, the 

chief problems encountered are regarding the design of 

efficient guide and return channel passages as well as 

carefully designed shroud and vane contours. Though 

compressors with more than eight or ten stages are in 

existence, the number of stages is generally restricted to 

two or three. The desired pressure rise is obtained by 
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ABSTRACT: The Engine cylinder is one of the major automobile components, which is subjected to high temperature 

variations and thermal stresses. In order to cool the cylinder, fins are provided on the surface of the cylinder to increase 

the rate of heat transfer. By doing thermal analysis on the engine cylinder fins, it is helpful to know the heat dissipation 

inside the cylinder. We know that, by increasing the surface area we can increase the heat dissipation rate, so designing 

such a large complex engine is very difficult. The main aim is to analyze the thermal properties by varying the 

geometry of fins. The accurate thermal simulation could permit critical design parameters to be identified for improved 

life. Presently Material used for manufacturing cylinder fin body is Aluminum Alloy AA 6061 which has thermal 

conductivity of 160 – 170 W/mk. presently analysis is carried out for cylinder fins using this material. 

Key words: FINs, HTR, AA6061, Simulation, material 

I. INTRODUCTION 

Internal combustion engine cooling uses either air or a 

liquid to remove the waste heat from an internal 

combustion engine. For small or special purpose engines, 

cooling using air from the atmosphere makes for a 

lightweight and relatively simple system. Watercraft can 

use water directly from the surrounding environment to 

cool their engines. For water-cooled engines on aircraft 

and surface vehicles, waste heat is transferred from a 

closed loop of water pumped through the engine to the 

surrounding atmosphere by a radiator. Water has a higher 

heat capacity than air, and can thus move heat more 

quickly away from the engine, but a radiator and pumping 

system add weight, complexity, and cost. Higher-power 

engines generate more waste heat, but can move more 

weight, meaning they are generally water-cooled. Radial 

engines allow air to flow around each cylinder directly, 

giving them an advantage for air cooling over straight 

engines, flat engines, and V engines. Rotary engines have 

a similar configuration, but the cylinders also continually 

rotate, creating an air flow even when the vehicle is 

stationary. Aircraft design more strongly favors lower 

weight and air-cooled designs. Rotary engines were 

popular on aircraft until the end of World War I, but had 

serious stability and efficiency problems. Radial engines 

were popular until the end of World War II, until gas 

turbine engines largely replaced them. Modern propeller-

driven aircraft with internal-combustion engines are still 

largely air-cooled. Modern cars generally favor power over 

weight, and typically have water-cooled engines. Modern 

motorcycles are lighter than cars, and both cooling fluids 

are common. Heat engines generate mechanical power by 

extracting energy from heat flows, much as a water wheel 

extracts mechanical power from a flow of mass falling 

through a distance. Engines are inefficient, so more heat 

energy enters the engine than comes out as mechanical 

power; the difference is waste heat which must be 

removed. Internal combustion engines remove waste heat 

through cool intake air, hot exhaust gases, and explicit 

engine cooling Engines with higher efficiency have more 

energy leave as mechanical motion and less as waste heat. 

Some waste heat is essential: it guides heat through the 

engine, much as a water wheel works only if there is some 

exit velocity (energy) in the waste water to carry it away 

and make room for more water. Thus, all heat engines 

need cooling to operate. Cooling is also needed because 

high temperatures damage engine materials and lubricants. 

Cooling becomes more important when the climate 

becomes very hot. Internal-combustion engines burn fuel 

hotter than the melting temperature of engine materials, 

and hot enough to set fire to lubricants. Engine cooling 

removes energy fast enough to keep temperatures low so 

the engine can survive Some high-efficiency engines run 

without explicit cooling and with only incidental heat loss, 

a design called adiabatic. Such engines can achieve high 

efficiency but compromise power output, duty cycle, 

engine weight, durability, and emissions. 

1.1 Generalization difficulties 

It is difficult to make generalizations about air-cooled and 

liquid-cooled engines. Air-cooled diesel engines are 

chosen for reliability even in extreme heat, because air-

cooling would be 

simpler and more effective at coping with the extremes of 

temperatures during the depths of winter and height of 
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ABSTRACT: This work demonstrates the effect of different shapes and positions of a wavy flag vortex generator on the 

heat transfer in a rectangular channel using Computational Fluid Dynamics (CFD) analysis. It covers the shape 

optimization as well as the position optimization of the shape optimized flag to achieve the best heat transfer 

enhancement. The result of post analysis shows that the shape optimized flag is the combination of rectangular and 

triangular flag and the optimized position is the flags arranged horizontally along the breadth of the channel. Average 

Nusselt number in shape optimized flag is 20 % higher than that in no flag condition, whereas in best optimized 

position in which 3 shape optimized flags are used it is 70 % higher when compared to no flag condition. This work also 

covers the experimental validation for the result of position optimization. Although, heat transfer enhancement by 

introducing additional turbulence had been widely studied but usage of flag, effect of different shapes of flag and the 

flag positions for improving the heat transfer has not been explored much in practical applications. This paper thus 

presents the use of flag for heat transfer enhancement. 

Key words: Geometry, Optimization, HT, Vortex, Enhancement. 

I. INTRODUCTION 

All the industrial systems dealing with heat and fluid 

transfer involve fluid flow through channels and must deal 

with efficient heat dissipation problem at the same time. 

Heat transfer through channels is one of the classical 

problems in the heat transfer and fluid mechanics. The 

thermal behaviour of these channels has been described 

well by the correlations given by Dittus and Boelter [1]. 

These correlations imply that the Nusselt number of the 

fluid flowing inside the channel is a function of Reynolds 

and Prandtl number which represent the flow properties of 

fluid. Nusselt number is used to find the average heat 

transfer coefficient which gives the idea of amount of the 

heat carried by the air. Nusselt number can be easily varied 

by changing the Reynolds or the Prandtl number. As it is 

difficult to vary flow properties (i.e. change the Prandtl 

number), usually the Nusselt number is controlled by 

varying the Reynolds number. Vortex generators can be 

used as one of the methods to vary the Reynolds number in 

a channel. Vortex generator (VG) is aerodynamic device, 

consisting of a small vane like structure usually attached to 

a lifting surface. These are most often used to delay the 

local flow separation and aerodynamic stalling, in 

applications such as wings and control surfaces, flaps, 

elevators, aileronsand rubber. Various heat transfer 

enhancement techniques are used for enhancing the heat 

transfer in the channel. All these techniques come under 

active and passive techniques. They are used to enhance 

heat transfer by generating the vortex (whirl) in the flow. 

Passive techniques involve creating protrusions, dimples, 

corrugations etc. The flow can take place only in one 

direction as passive devices will be in-affective in case the 

flow direction changes. Active techniques involve external 

source like fans in which direction of flow can be altered, 

but the active techniques require an external source of 

energy which is a drawback. Another disadvantage is the 

size, as the fans cannot be introduced in small channels.  

The passive method has been more widely accepted than 

the active methods as they do not require any external 

power to produce whirl in the flow. Like these passive 

techniques, vortex generators can be used in the form of 

flags. Flag is a better solution to both active and passive 

techniques as they do not require the external source of 

energy and change in the direction of the flow doesn’t 

affect its performance as it can change the direction of its 

fluttering with the change of course of flow. When the fluid 

flows over the flag, due to the fluttering of flag a whirl is 

produced which results in the mixing of the fluid. This 

mixing affects the thermal boundary layer and the 

temperature field which in turn increases the heat transfer. 

Software and numerical based analysis have been carried 

out to study the vortex generator’s effect on the heat 

transfer. Ralph Kristoffer and Rajneesh N. Sharma 

conducted a study concluding that extensive and intensive 

experimental results are lacking to validate numerical and 
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ABSTRACT: Heat transfer to or from a bank (or bundles) of tubes in cross flow heat exchanger is relevant to 

numerous industrial applications; such as, steam generation in a boiler or air cooling in the coil of an air conditioner. 

The purpose of this research work is to find out the effect of horizontal pitch on the Nusselt number and friction factor 

of tube. The compact tube bank arrangement experiences high convective resistance on air side, due to low convective 

heat transfer coefficient. The arrangement of seven cylinders in triangular arrangement is made in such a way that 

maximizes the turbulence of air in the tube bank arrangement. The numerical analysis of this tube bank arrangement 

with Ansys fluent is carried out. This work consists of circular and diamond shape tubes, with different value of pitch 

for maximum heat transfer. The increase in turbulence will increase the convective heat transfer coefficient of air due 

to better mixing of air. The circular tube & diamond shape tube bank have maximum Nusselt no at horizontal pitch of 

2.5D & 3D respectively. The value of coefficient of friction should be minimum so that there will be less pressure drop. 

The circular & diamond shape tube have least values of coefficient of friction at horizontal pitch of 3D 

Key words: Convection, Geometry, CFD, Nusselt Number, HT 

I. INTRODUCTION 

The heat transfer in tube bank arrangement in cross flow 

heat exchanger has wide range of applications, such as 

steam generation in boiler or air cooling in the coil of an air 

conditioner. In energy transfer related applications, heat 

exchanger performance is of great importance in meeting 

today’s stringent energy efficiency standards with low cost 

and less environmental impact. In the liquid-to-gas and 

phase-change heat exchangers, typical to many Heating, 

Ventilating and Air Conditioning & Refrigeration 

(HVAC&R) systems, the gas-side thermal resistance 

contributes heavily to the overall thermal resistance. Fin-

and-tube heat exchangers have been widely applied in lots 

of fields, such as energy, power, chemical, food, and 

refrigeration. Improved heat transfer performance will have 

a significant impact on the energy crisis. For the gas-to-

liquid fin-and tube heat exchanger, a high thermal 

resistance exists because of the poor thermo physical 

property of air. For example, the airside thermal resistance 

can comprise 75% of the total thermal resistance in an 

evaporator and 95% in a condenser for typical refrigeration 

systems. Researchers are devoted to developing the 

enhanced heat transfer surfaces, especially on the air side. 

Generally, in tube bank arrangement the fluid moves inside 

the tubes while second fluid moves outside the tubes. So, 

with the help of better mixing of fluids by providing 

different tube bank arrangement the heat transfer can be 

enhanced. The spacing between the rows of tubes have 

significant effect on the heat transfer and skin friction 

coefficient of tubes. The prime motive of this work is to 

find out the effect of horizontal pitch on the convective heat 

transfer coefficient as well as on the skin friction 

coefficient. So the development of the higher effective heat 

exchanger requires a larger contact area for heat transfer 

with reduced volume. Such larger contact area is easily 

achieved by passing one fluid through a number of small 

channels or tubes. This process with an array of the cylinder 

leads towards the development of a new class of heat 

exchanger, as tube banks. The tube bank is a special case of 

the heat exchanger, where the heat interaction is between 

the hot fluids flowing through a number of small tubes and 

cold fluid usually passes over the tube surface along the 

cross direction. There are several techniques commonly 

used to increase the heat transfer rate by improving thermal 

contact between the heat exchanger fluid and wall. Themost 

common methods typically manipulate the surface, 

including its roughness, use of coiled tubes and vortex 

generators. 

II. LITERATURE REVIEW 

Smith et al[2] have investigated experimentally the effect 

of Reynolds number on the nusselt number and skin friction 

coefficient in tandem arrangement with uniform heat flux 

over the tubes. The results presented by the author suggest 

that Nusselt number have strong dependency on cone 

angles, tail length ratio and Reynolds number. The heat 

transfer and friction factor will increase with cone angle 
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Abstract: Selective laser melting technology which rapidly growing technology in the additive manufacturing process.  

Additive manufacturing is influenced by so many parameters majorly laser power, scan speed, scanning strategy, layer 

height, support structure, laser diameter, hatch space etc.  These are the various parameters which may influence 

properties of the resulting part.    To study the influence of layer height on the final part we have simulated the rocker 

arm for different layer heights taken 30, 40, 50 and 60 microns. We have studied the displacement and displacement in 

3 direction, plastic strains, vonmisses stresses nodal temperature and temperatures, form this study can say that the 

layer height 50 and 60 microns has very close results and plastic strain become constant. To print the rocker arm we go 

for 40 or 50 microns. 

Key words: SLM, AM, 3D Printing, Plastic strains, Von-missess stresses 

I. INTRODUCTION 

Selective Laser Melting (SLM) is a metal additive 

manufacturing (AM) process wherein a laser beam is used 

to melt and fuse metal powder layer by layer to create a 

part. This technology is considered to be one of the 

upcoming techniques to manufacture near net shape 

components for industries like automobile, aerospace, 

defence and biomedical. Further, due to layer by layer 

building approach, this process enables to fabricate 

components with complex shapes using volume 

optimization techniques like topology optimization (TO). 

Brackett et al. (2011) reviewed the feasibility of 

implementation of topology optimization to additive 

manufacturing techniques. They reported that TO designs 

can be effectively employed to manufacture products using 

AM with a significant improvement in TO methods. 

Furthermore, Brandt et al. (2013) employed the SLM 

technique to fabricate an optimized design of an aerospace 

bracket. They described various strategies to improve the 

manufacturability of the 2 optimized designs using the 

SLM process. However, to realize the full potential of TO, 

the AM processes have to be fully optimised, as reported in 

detail by Zegard and Paulino (2016). 

Till date, most of the studies have been carried out to assess 

the feasibility of SLMprintability of a variety of 

engineering materials. Yap et al. (2015) reviewed different 

materials that were being employed in the SLM process 

along with their applications. They reported that most 

engineering materials like aluminium, steels, cobalt- and 

nickel-based superalloys, and titanium alloys are being 

studied for printability using SLM. However, to fabricate 

functional parts using SLM process, considerable research 

is required to obtain fully dense metal components by 

selection of optimum process parameters. For example, 

Yasa and Kruth (201  1) printed single layers of 316L 

stainless steel to study the effect of SLM process 

parameters on density and microstructure. They reported 

that even though SLM process is capable of producing parts 

with densities of 98-99%, the remaining porosity of even 1-

2% would render the as-built SLM parts not suitable for 

high strength and load bearing applications in aerospace 

and defence industries. Therefore, it is vital that a 

comprehensive understanding of the SLM process is 

developed to achieve desired properties. SLM is a complex 

additive manufacturing process that involves understanding 

the interaction between various parameters relating to 

materials, machine, as well as fabrication aspects. Irrinki et 

al. (2016) found that the powder parameters like particle 

size and shape along with powder atomization process 

affect the density and mechanical properties of SLM 

printed parts. Moreover, Attar et al. (2015) studied the 

influence of particle morphology on the density of in-situ 

Ti-TiB composite material parts fabricated via SLM. The 

relative density of the samples produced using spherical 

particles was 99.5% when compared to samples printed 

using irregular shaped particles having a relative density of 

about 95%. On the contrary, powder characteristics are 

external parameters as they are usually supplied by either 

the machine manufacturers or powder-manufacturing 

suppliers. Furthermore, SLM machine parameters like laser 

type, maximum laser power and laser wavelength are 

machine dependent parameters and are restricted in terms 

of improving the properties of as-built SLM parts. Hence, 
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ABSTRACT: Carburettor manufacturing is one of the challenging manufacturing process which takes high production 

time. This can be reduced with great interest if we take manufacturing in to account. Here we would like to 

manufacture the carburettor by using metal LPBF process. Metal AM process is rapidly growing technology.  In metal 

AM process the complexity of the object is not considered. The quality of the final printed parts depends on the so 

many factors like laser power, scanning strategy, scanning speed, hatch distance, layer height etc… Among all the 

process parameters print orientation plays major role in consumption of support material and support printing time. 

To make the manufacturing easier and to meet less production times we have performed 3D printing simulation for 

different orientation. This study concentrates on material consumption, printing time, and thermo-mechanical 

properties and analyzes the best orientation for printing the carburettor and by optimizing the printing orientation 

cost. 

Key words: 3D Printing, SLM280, Optimization, structure, Carburettor 

I. INTRODUCTION  

Engine works on fuel. The earliest form of fuel supply 

mechanism for modern automobile is carburettor. The 

primary function of carburettor is to provide the air-fuel 

mixture to the engine in the required proportion. ¬The goal 

of a carburettor is to mix just the right amount of gasoline 

with air so that the engine runs properly. If there is not 

enough fuel mixed with the air, the engine "runs lean" and 

either will not run or potentially damages the engine. If 

there is too much fuel mixed with the air, the engine runs 

rich and either will not run (it floods), runs very smoky, 

runs poorly (bogs down, stalls easily), or at the very least 

wastes fuel. The carburettor is in charge of getting the 

mixture just right. 

1.2 Carburettor Basics 

A carburettor basically consists of an open pipe through 

which the air passes into the inlet manifold of the engine. 

The pipe is in the form of a venturi: it narrows in section 

and then widens again, causing the airflow to increase in 

speed in the narrowest part. Below the venturi is a butterfly 

valve called the throttle valve - a rotating disc that can be 

turned end-on to the airflow, so as to hardly restrict the flow 

at all, or can be rotated so that it almost completely blocks 

the flow of air. This valve controls the flow of air through 

the carburettor throat and thus the quantity of air/fuel 

mixture the system will deliver, thereby regulating engine 

power and speed. The throttle is connected, usually through 

a cable or a mechanical linkage of rods and joints or rarely 

by pneumatic link, to the accelerator on a motorbike or the 

equivalent control on other vehicles or equipment. 

Fuel is introduced into the air stream through small holes at 

the narrowest part of the venturi and at other places where 

pressure will be lowered when not running on full throttle. 

Fuel flow is adjusted by means of precisely-calibrated 

orifices, referred to as jets, in the fuel path. 

 

FIG 1: Carburettor Basics 

1.2.1 Parts of Carburetor 

1. A carburettor is essentially a tube. 
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ABSTRACT: This investigation uses a complex geometry which combines both straight edges and a rounded feature, 

allowing for the in-depth analysis of the effects of laser power on Ti-6Al-4V alloy parts produced by additive 

manufacturing. The printing study was carried out using the laser beam powder bed fusion technique (SLM 280 HL). 

The laser power was altered in the range of 500 to 600 W, in order to evaluate the effects of changing the input energy 

received by the powder particles on the as-built parts. The impact of changing laser power was investigated based on 

printed part dimensions, displacement, plastic strain, von-mises stress, nodal temperature, temperature.  It was 

determined that laser power has a direct influence on dimensional accuracy, displacement, plastic strain, parts printed 

at the higher power. The laser power optimized at 550 W where the minimum displacement, plastic strain, von-mises 

stress and minimum temperature are getting minimum values. 

Key words: Optimization, Laser Power, Thermal stresses, Plastic strain,, Von-misses stress 

I. INTRODUCTION 

Selective Laser Melting (SLM) is a metal additive 

manufacturing (AM) process wherein a laser beam is used 

to melt and fuse metal powder layer by layer to create a 

part. This technology is considered to be one of the 

upcoming techniques to manufacture near net shape 

components for industries like automobile, aerospace, 

defence and biomedical. Further, due to layer by layer 

building approach, this process enables to fabricate 

components with complex shapes using volume 

optimization techniques like topology optimization (TO). 

Brackett et al. (2011) reviewed the feasibility of 

implementation of topology optimization to additive 

manufacturing techniques. They reported that TO designs 

can be effectively employed to manufacture products using 

AM with a significant improvement in TO methods. 

Furthermore, Brandt et al. (2013) employed the SLM 

technique to fabricate an optimized design of an aerospace 

bracket. They described various strategies to improve the 

manufacturability of the 2 optimized designs using the 

SLM process. However, to realize the full potential of TO, 

the AM processes have to be fully optimised, as reported in 

detail by Zegard and Paulino (2016). 

Till date, most of the studies have been carried out to assess 

the feasibility of SLM printability of a variety of 

engineering materials. Yap et al. (2015) reviewed different 

materials that were being employed in the SLM process 

along with their applications. They reported that most 

engineering materials like aluminium, steels, cobalt- and 

nickel-based superalloys, and titanium alloys are being 

studied for printability using SLM. However, to fabricate 

functional parts using SLM process, considerable research 

is required to obtain fully dense metal components by 

selection of optimum process parameters. For example, 

Yasa and Kruth (2011) printed single layers of 316L 

stainless steel to study the effect of SLM process 

parameters on density and microstructure. They reported 

that even though SLM process is capable of producing parts 

with densities of 98-99%, the remaining porosity of even 1-

2% would render the as-built SLM parts not suitable for 

high strength and load bearing applications in aerospace 

and defence industries. Therefore, it is vital that a 

comprehensive understanding of the SLM process is 

developed to achieve desired properties. SLM is a complex 

additive manufacturing process that involves understanding 

the interaction between various parameters relating to 

materials, machine, as well as fabrication aspects. Irrinki et 

al. (2016) found that the powder parameters like particle 

size and shape along with powder atomization process 

affect the density and mechanical properties of SLM 

printed parts. Moreover, Attar et al. (2015) studied the 

influence of particle morphology on the density of in-situ 

Ti-TiB composite material parts fabricated via SLM. The 

relative density of the samples produced using spherical 

particles was 99.5% when compared to samples printed 
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ABSTRACT: The 3D printing process is a kind of additive manufacturing, that the basic principle of this process is 

adding material layer by layer to form a product. The purpose of this research was to study the effect of layer thickness 

and printed speed on CNC cutting tool for making casting replica. In this we are varying the layer thickness and 

printing speed on material consumption and printing speed. In this study by varying the layer thickness and printing 

speed time also varying. As the layer height increasing printing time decreasing similarly, as the printing speed 

increasing printing time decreasing. But by increasing the layer height dimensional accuracy of the final printed part is 

decreasing. Similarly, as the printing speed increases the bond between the layers is decreases. In same way by 

increasing the layer height and printing speed surface roughness increasing. 

Key words: Printing speed, print time, CNC, layer height, surface roughness 

I. INTRODUCTION 

3D printing or additive manufacturing (AM) is any of 

various processes for making a three-dimensional object of 

almost any shape from a 3D model or other electronic data 

source primarily through additive processes in which 

successive layers of material are laid down under computer 

control. A 3D printer is a type of industrial robot. Early 

AM equipment and materials were developed in the 1980s. 

In 1984, Chuck Hull of 3D Systems Corp, invented a 

process known as stereo lithography employing UV lasers 

to cure photopolymers. Hull also developed the STL file 

format widely accepted by 3D printing software, as well as 

the digital slicing and infill strategies common to many 

processes today. Also, during the 1980s, the metal 

sintering forms of AM were being developed (such as 

selective laser sintering and direct metal laser sintering), 

although they were not yet called 3D printing or AM at the 

time. In 1990, the plastic extrusion technology most 

widely associated with the term “3D printing” was 

commercialized by Stratasys under the name fused 

deposition modelling (FDM). In 1995, Z Corporation 

commercialized an MIT-developed additive process under 

the trademark 3D printing (3DP), referring at that time to a 

proprietary process inkjet deposition of liquid binder on 

powder. AM technologies found applications starting in 

the 1980s in product development, data visualization, rapid 

prototyping, and specialized manufacturing. Their 

expansion into production (job production, mass 

production, and distributed manufacturing) has been under 

development in the decades since. Industrial production 

roles within the metalworking industries achieved 

significant scale for the first time in the early 2010s. Since 

the start of the 21st century there has been a large growth 

in the sales of AM machines, and their price has dropped 

substantially. According to Wohlers Associates, a 

consultancy, the market for 3D printers and services was 

worth $2.2 billion worldwide in 2012, up 29% from 2011. 

Applications are many, including architecture, 

construction (AEC), industrial design, automotive, 

aerospace, military, engineering, dental and medical 

industries, biotech (human tissue replacement), fashion, 

footwear, jewellery, eyewear, education, geographic 

information systems, food, and many other fields. 

1.1 3D PRINTER 

3D-Printer is a machine reminiscent of the Star Trek 

Replicator, something magical that can create objects out 

of thin air. It can “print” in plastic, metal, nylon, and over 

a hundred other materials. It can be used for making 

nonsensical little models like the over-printed Yoda, yet it 

can also print manufacturing prototypes, end user 

products, quasi-legal guns, aircraft engine parts and even 

human organs using a person’s own cells. We live in an 

age that is witness to what many are calling the Third 

Industrial Revolution. 3D printing, more professionally 

called additive manufacturing, moves us away from the 

Henry Ford era mass production line, and will bring us to a 

new reality of customizable, one-off production. 3D 

printers use a variety of very different types of additive 

manufacturing technologies, but they all share one core 

thing in common: they create a three-dimensional object 

by building it layer by successive layer, until the entire 

object is complete. It’s much like printing in two 
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ABSTRACT - The demand and application of composites are increasing nowadays. Composite materials in the form of 

plate or plate-like structures are widely used in wind turbine blades and ship building due to its high specific strength 

and stiffness. For high thermal applications, Functionally Graded Materials (FGM) are used in preference to laminated 

composites because of its good performance in the thermal field. The pre-twisted cantilever plates have major use in 

turbine blades, fan blades, compressor blades, chopper blades, marine propellers and chiefly in gas turbines. These 

structures are often subjected to thermal environments, and hence FGMs are a good alternative to metal plates. The 

present work deals with the study of buckling analysis of cantilever twisted functionally graded material plates. The 

analysis is done by using ANSYS, and the results are validated using ABAQUS. A SHELL-281 element having six 

degrees of freedom per node is employed in ANSYS. The functionally graded material plate with a uniform variation of 

the material property through the thickness is estimated as a laminated section containing number of layers, and each 

layer is taken as isotropic. The power law is used to determine material properties in each layer. From convergence 

studies, ten by ten mesh and twelve number of layers are found to give good accuracy. Buckling behavior of cantilever 

twisted FGM plate for the various parameters like twist angle, side to thickness ratio, aspect ratio and gradient index 

are studied.  

Key words: Buckling, Cantilever, Ansys, FGM, Property 

I. INTRODUCTION 

A composite material is a structural material made from 

two or more constituent materials with significantly distinct 

physical or chemical properties, which when fused produce 

a material with characteristics unlike that of the individual 

components. The main advantage of a composite material is 

that they are light as well as strong. Functionally Graded 

Materials (FGM) are a set of composites that exhibit a 

uniform change of material properties from one face to 

another and hence eliminate the stress concentration, 

normally encountered in laminated composites. The 

characteristics of these FGM’s are the ability to yield a new 

composite material with uniform composition variation 

from thermal resistant ceramics to fracture resistant metals. 

The FGM concept originated in the year 1984 in Japan 

during a space research program. This program envisaged 

the manufacture of a temperature resistant material to resist 

a temperature of 2000 Kelvin and a temperature gradient of 

1000 Kelvin having a thickness below 10mm. The 

structural component of an FGM can be characterized by 

the material constituents. It shows the rate of change of 

material properties. The gradient index governs the 

chemical configuration, geometric configuration and 

physical state of FGM. Primarily FGM involves two 

material mixtures in which material configuration changes 

from one surface to another. Variation of porosity from one 

face to another face also yields functionally graded 

material. A steady rise in porosity builds impact resistance, 

thermal resistance, and low density. These FGM’s have 

significant applications in civil and mechanical structures 

including  Thermal structures like Rocket heat shield, heat 

exchanger tubes, wear  resistance linings, thermos-elastic 

generators, diesel and turbine engines etc. The major 

applications of pre-twisted cantilever panels are in turbine 

blades, fan blades, compressor blades, chopper blades, 

marine propellers and chiefly in gas turbines. Nowadays, in 

research field the twisted plates have become key structural 

units. Because of the use of twisted panels in 

turbomachinery, aerospace and aeronautical industries, it is 

necessary to understand both vibration and buckling 

characteristics of the pre-twisted panels. 

1.2 Importance of Present study 

       Composite materials in the form of plate or plate-like 

structures are widely used in wind turbine blades and a 
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ABSTRACT: Wheels are optimal only in highly selective sites or limited artificial environment that we purposefully 

design to allow wheeled locomotion. They exhibit poor performance in variable terrain and is subjected to large scale 

wear and tear. Using idea of Theo Jansen’s kinetic sculptor this paper aims to create a legged mechanism which can be 

used as an alternate for tyres over rough terrains. It is an 8-bar mechanism that mimic nature and come up with 

smooth walking pattern even in rough terrain. The system minimizes the loss of energy during locomotion and allows 

the vehicle to maintain a constant velocity and height over variable terrain. It is a single degree freedom system and 

foot of the system traces an ovoid path. The system is expected to have a large social impact as it reduces the cost 

involved in transportation over uneven terrains and reduces physical load for workers. It finds application in various 

industries like mining, military purpose etc. In this work a 4-legged Theo Jansen walking mechanism was designed 

using Catia modelling and a structural analysis on the same was carried out. Also, a real time working model of this 

mechanism was fabricated. 

Key words: Design, Analysis,  Mechanism, CATIA, Fabrication 

INTRODUCTION AND LITERATURE 

REVIEW 

Humans are mainly using wheeled vehicles for on the 

ground transportation. But if we look around in the nature, 

there is no biological creature moving on wheels. To move 

on the ground, living creatures use legs or crawl. Wheels 

are optimal only in highly selective sites or limited artificial 

environment that we purposefully design to allow wheeled 

locomotion. They exhibit poor performance in variable 

terrain and is subjected to large scale wear and tear. 

Compared to wheel locomotion, walking has many 

advantages: lower energy consumption, no need for roads, 

better to cross over obstacles, the contact with ground is in 

a determined point, the ground is damaged less. Hence, the 

scientists are trying to design vehicles which are using legs 

or other locomotion ways that are inspired from nature. The 

purpose of this study is to contribute to the area of 

mechanism design and optimization of a single-degree-of-

freedom leg mechanism. The leg mechanism is considered 

to be very energy efficient especially when walking on 

rough terrains. This paper describes the design and 

fabrication process of a 2n-legged passive walker based on 

the work of Theo Jansen; the primary focus of this paper is 

the design of a crank-based leg linkage. Walking machines 

possess several advantages over wheeled machines in areas 

of variable terrain. Consider a wheel moving a constant 

velocity V; every point on its perimeter is moving at a 

constant velocity V tangent to the curve of the wheel as 

shown in Figure 1.1. A comparable walking mechanism 

would be one which moves at a constant velocity V, and 

where the “foot” of the walker traces out a similar circular 

path with a constant velocity V at all points on the path 

(also shown in Figure 1.1). The most obvious advantage of 

the foot over the wheel is that the foot may step over 

inconsistencies in the terrain. Local maxima and minima 

may be completely avoided by simply stepping over them. 

This results in less loss of energy during locomotion and 

allows the vehicle to maintain a constant velocity and 

height over variable terrain.  

 

Fig 1.1. Comparison of wheel and foot response to a local 

maximum in the terrain. 

The dotted lines indicate the perimeter of the wheel or the 

path of the foot. The arrows indicate the direction of 

movement. The foot may step over the obstacle completely, 

while the wheel must move over the obstacle. Now consider 

a case where the comparable foot and wheeled systems 
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ABSTRACT: The connecting rod is the intermediate member between the piston and the Crankshaft. Its primary 

function is to transmit the push and pull from the piston pin to the crank pin, thus converting the reciprocating motion 

of the piston into rotary motion of the crank. This paper describes designing and Analysis of connecting rod. Currently, 

existing connecting rod is manufactured by using Forged steel. In this, drawing is drafted from the calculations. A 

parametric model of Connecting rod is modelled using SOLIDWORKS software and to that dynamic motion analysis is 

performed and structural results generated from the motion condition to study the stress values. For the developed 

stress analysis at different RPM’s have been calculated and mass optimization for maximum stiffness condition is 

performed to reduce the weight of the connecting rod for developed stress values. By performing the analysis, we have 

reduced the weight of the connecting rod. 

Key words: Optimization, Link, Weight, stiffness, Connecting rod, Solidworks 

I. INTRODUCTION 

Connecting rod interconnects the piston and the crank 

shaft and transmits the gas forces from the piston to the 

crankshaft. Its primary function is to transmit the push and 

pull from the piston pin to the crank pin and thus convert 

the reciprocating motion of the piston into rotary motion of 

the crank. Generally connecting rods are manufactured 

using carbon steel and in recent days aluminium alloys are 

finding its application in connecting rod. In this work 

connecting rod is replaced by aluminium based composite 

material. And it also describes the fabricating and testing 

of connecting rod. It consists of a long shank a small end 

and big end. The small end of connecting rod is usually 

made in the form of an eye and is provided with a bush. It 

is connected to the piston by means of piston pin. The big 

end of connecting rod is connected to the crank by means 

of damping. Connecting rod has three main zones. The 

piston pin end, the centre shank and the big end. The 

piston pinned is the small end, the crank end is the big end 

and the centre shank is of I cross section. Connecting rod 

is a pin jointed strut in which more weight is concentrated 

towards the big end. Connecting rod is acted upon by gas 

loads and inertia loads during its operation. The forces 

include gas forces due to combustion and inertia forces 

due to its own weight. The automobile engine connecting 

rod is a high-volume production, critical component. 

Every vehicle that uses an internal combustion engine 

requires at least one connecting rod depending upon the 

number of cylinders in the engine. Connecting rods for 

automotive applications are typically manufactured by 

forging from either wrought steel or powdered metal. They 

could also be cast. However, castings could have blow -

holes which are detrimental from durability and fatigue 

points of view. The fact that forgings produce blow-hole-

free and better rods gives them an advantage over cast 

rods. Between the forging processes, powder forged or 

drop forged, each process has its own pros and cons. 

Powder metal manufactured blanks have the advantage of 

being near net shape, reducing material waste. However, 

the cost of the blank is high due to the high material cost 

and sophisticated manufacturing techniques. With steel 

forging, the material is inexpensive and the rough part 

manufacturing process is cost effective. In this work 

connecting rod is replaced by aluminium based composite 

material and it also describes the design and analysis of 

connecting rod. Generally connecting rods are 

manufactured using carbon steel and in recent days 

aluminium alloys are used. Durability is one of the critical 

importance of this component, the critical importance of 

this component, this can be achieved by getting the 

knowledge about different aspects such as production 

technology, materials, performance simulation, and 

fatigue. When building a high-performance engine, great 

attention is paid to the connecting rods, eliminating stress 

risers by such techniques as grinding the edges of the rod 

to a smooth radius, shot peening to induce compressive 

surface stresses (to prevent crack initiation). Time and 
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ABSTRACT: Braking system is the major part of the vehicle in order to slow down and stop the vehicle. Disc brakes 

were most popular on sports cars when Disc brakes were first introduced, since these vehicles are more demanding 

about brake performance. Disc brakes are more common form in most passenger vehicles, although many (particularly 

light weight vehicles) use drum brakes on the rear wheels to keep costs and weight down as well as to simplify the 

provisions for a parking brake. As the front brakes required most of the braking effort, this can be a reasonable 

compromise. Many early implementations for automobiles located the brakes on the inboard side of the driveshaft, 

near the differential, while most brakes today are located inside the wheels. An inboard location reduces the unsparing 

weight and eliminates a source of heat transfer to the tires. Here we are studying the disc brake of BAJAJ pulsar by 

suing Taguchi analysis to optimize the disc for maximum brake condition. To optimize the disc brake we have taken the 

3 * 3 TAGUCHI method. We have taken the outer radius and inner radius and thickness of the disc brake. We have 

optimized for better performance. 

Key words: Design, Simulation, Taguchi, Mechanical Behaviour, Breaking system 

I. INTRODUCTION 

In recent years, brake systems have undergone tremendous 

changes in terms of performance, technology, design and 

safety. 

A brake is device means of which artificial frictional 

resistance is applied to moving machine member, in order 

to stop the motion of a machine. In the process of 

performing this function, the brakes absorb either kinetic 

energy of the moving member or the potential energy 

given up by objects being lowered by hoists, elevators etc. 

The energy absorbed by brake is dissipated in the form of 

heat.  This heat is dissipated in the surrounding atmosphere 

to stop the vehicle, so the brake system should have 

following requirements: 

 The brake must be strong enough to stop the 

vehicle with in minimum distance in an 

emergency. 

 The driver must have proper control over the 

vehicle during braking and vehicle must not skid. 

 The brakes must have well anti-fade 

characteristics i.e. their effectiveness should not 

decrease with Constant prolonged application.  

1.1 PRINCIPLE OF BRAKING  

Braking system is necessary in an automobile for stopping 

the vehicle. Brakes are applied on the wheels to stop or to 

slow down the vehicle. 

“The kinetic energy due to motion of the vehicle is 

dissipated in the form of heat energy due to friction 

between moving parts (Wheel or Wheel drum) and 

stationary parts of vehicle (brake shoes)”. 

Brakes operate most effectively when they are applied in 

manner so that wheels do not lock completely but continue 

to roll without slipping on the surface of road.  

1.2 FUNCTION OF VEHICLE BRAKING  

 To slow down or stop the vehicle in the possible 

time at the time of need. 

 To control the speed of vehicle at turns and also 

at the time of driving down on hill slope.  
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ABSTRACT: Gears are commonly used for transmitting power. They develop high stress concentration at the root and 

the point of contact. We have performed the 3D printing simulation to spur gears to study the effect of laser scanning 

speed on capturing the geometry and minimum stresses and displacements. The laser transferred energy decreased 

with the increase of scan speed, which cause more holes and cracks in the alloy. The smaller scan speed causes low bond 

strength and leads to porosity. Due to presence of porosity in the gear will affect strength and life of the spur gear. To 

avoid these problems, we have optimized the scanning speed to decrease the porosity in the final printed component. 

Due to increase in scanning speed dimensional accuracy of the final printed part will decrease due to overrun of the 

laser. If the scanning speed decreases over melting of the power will occur and larger melt pools will be created and 

surface roughness will be increased due to this very rough surface generates. To avoid these problems, we have 

optimized the laser power for optimized scanning speed. 

Key words: Optimization, Scanning speed, Simulation, 3D printing, overrun 

I. INTRODUCTION 

Gears are used for a wide range of industrial applications. 

They have varied application starting from textile looms to 

aviation industries. They are the most common means of 

transmitting power. They change the rate of rotation of 

machinery shaft and also the axis of rotation. For high-

speed machinery, such as an automobile transmission, they 

are the optimal medium for low energy loss and high 

accuracy. Their function is to convert input provided by 

prime mover into an output with lower speed and 

corresponding higher torque. Toothed gears are used to 

transmit the power with high velocity ratio. During this 

phase, they encounter high stress at the point of contact. A 

pair of teeth in action is generally subjected to two types of 

cyclic stresses: 

i) Bending stresses inducing bending fatigue 

ii) Contact stress causing contact fatigue. 

Both these types of stresses may not attain their maximum 

values at the same point of contact. However, combined 

action of both of them is the reason of failure of gear tooth 

leading to fracture at the root of a tooth under bending 

fatigue and surface failure, due to contact fatigue. When 

loads are applied to the bodies, their surfaces deform 

elastically near the point of contact. The highest stresses 

exist at regions where the lines are bunched closest 

together. 

The highest stress occurs at two locations: 

A. At contact point where the force F acts 

B. At the fillet region near the base of the 

tooth. 

The surface failures occurring mainly due to contact fatigue 

are pitting and scoring. It is a phenomenon in which small 

particles are removed from the surface of the tooth due to 

the high contact stresses that are present between mating 

teeth. Pitting is actually the fatigue failure of the tooth 

surface. Hardness is the primary property of the gear tooth 

that provides resistance to pitting. In other words, pitting is 

a surface fatigue failure due to many repetitions of high 

contact stress, which occurs on gear tooth surfaces when a 

pair of teeth is transmitting power. Gear teeth failure due to 

contact fatigue is a common phenomenon observed. Even a 

slight reduction in the stress at root results in great increase 

in the fatigue life of a gear. 
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ABSTRACT: Earth Auger as we all know is a vital part in Drilling all Holes in the ground be that a simple hanging bar 

to one of the most complex rockets. Quite possibly the most important parts of Earth Auger are a Auger bit. So, it is 

vital to strengthen this important aspect to ready it for any use. Our fundamental objective behind this paper is to 

study the Earth Auger bit in detail while doing analysis using ANSYS and testing various materials with different 

moments and by applying load on Auger bit.  Our main spotlight will be on deformation and stress analysis using 

Structural steel , Stainless steel (ss304) and Gray cast Iron Auger bit on ANSYS. The significance of this analysis 

becomes more important as it reduces various expenses and labor effort. 

Key words:  Auger Bit, Structural steel , Stainless steel , Gray cast iron Bits , ANSYS. 

I. INTRODUCTION 

EARTH AUGER 

The modified auger is easy to carry and transport one place 

another. Its designed structure help to reduce the injuries 

and accidents. Also, its drill bit can drill hole on many types 

of soils. Material used to make frame able to sustain 

vibrations and forces acting on it. Our aim to make earth 

auger more use friendly and to avoid accidents and health 

disorder related to it. 

HISTORY 

An earth auger, earth drill, or post-hole auger is 

a drilling tool or machine used for making holes in the 

ground. It typically consists of a rotating vertical metal rod 

or pipe with one or more blades attached at the lower end, 

that cut or scrape the soil. 

Metal augers have been in use since the Middle Ages to 

drill holes in wood. In the 19th century, the hand-operated 

earth auger became a common farm and construction tool in 

the US, and several inventors submitted patents for them. 

An example is the design of a certain M. Hubby of 

Maysfield, Texas, consisting of an open hollow cylinder 

with two blades at the bottom edge. 

The first known power earth auger was built in 1943 

by John Habluetzel , a farmer in Wamego, Kansas, from 

parts scavenged from other equipment, including a 7-inch 

helical blade from a screw separator. It was attached to a 

tractor and could be operated by the driver from his seat. It 

dug one 2.5-foot-deep hole every minute. His invention was 

featured in the Kansas State Board of Agriculture's 35th 

Biennial Report. He went on to dig holes for other farmers 

at 10 cents per hole, a side business that he operated well 

into the 1950s. He donated his invention to the Kansas 

Museum of History in 1999 

There are a number of varieties of the tools known as earth 

augers. If you are looking for a large cutting tool that can 

remove a lot of earth at one time, then an earth auger is 

ideal. However, as well as being small hand-held tools, they 

can also come as very powerful earth-movers, digging holes 

up to 7 feet deep. There are many different types of earth 

auger, so you should know as much as you can about these 

different types of earth auger, and what will be best for you. 

II. TYPES OF AUGER BITS 

 WOOD BORING AUGER BITS: 

This is the one of the most common type of auger bit and is 

used for drilling  through thick pieces of wood for 

construction of channels for pipelines or electric  cables. A 

wood boring auger can be defined as a spiral-shaped drill 

bit that is  specifically designed for boring clean, deep holes 

into the wood. This is the  standard type of auger bit which 

is used in DIY, and can be used simultaneously  with hand 

drills, power drills and drill presses, etc. Stubby wood 

augers are also used in confined spaces where it is very 

difficult or  just not possible to fit a regular bit. Although 

being not much popular than some  other wood-working 

bits in home, augers are most often used by construction 

workers, where drilling to a much greater depth is more 

frequently required 

III. LITERATURE REVIEW 

Prof. R.V. Adakane,Sumedh Shastri, Shekhar Kola, 

Kartik Giri 12  Dec (2020) Design and Development of 

Earth Auger. The Work aims at design and development of 

earth auger which would be modification to overcome all 

the shortcomings of the existing earth auger. The work will 

https://en.m.wikipedia.org/wiki/Drilling
https://en.m.wikipedia.org/w/index.php?title=John_Habluetzel&action=edit&redlink=1
https://en.m.wikipedia.org/wiki/Wamego,_Kansas
https://en.m.wikipedia.org/w/index.php?title=Screw_separator&action=edit&redlink=1
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ABSTRACT: Turboprop motors are the class of motors that drives the air ship propeller. Turboprop comprises of 

propeller, blower, burning chambers, turbine, and a spout. It works with less speed, less cost, better eco-friendliness, 

low climbing pace, less ozone depleting substance discharge and less vibration. The propeller cutting edge and shaft are 

viewed as the basic pieces of a turboprop motor as they turn at high speeds. To manufacture these propellers by using 

conventional manufacturing is very difficult. To manufacture these propeller, Additive manufacturing will be the best 

suitable option. But due to very less thickness manufacturing of propeller is also difficult. Before 3D printing the part, 

we have simulated the propeller for best optimized orientation for minimum displacement and strains. In this study 

horizontal printing orientation is the best orientation for LPBF process. 

Key words: 3DP, AM, LPBF, Propeller, Simulation 

I. INTRODUCTION 

Air ship motors are the real piece of the drive framework in a 

flying machine and it will create the mechanical power. They are 

significantly arranged into three sorts. They are turbine motors, 

cylinder motors and electric engines. The greater part of the air 

ship motors utilizing today is open rotors/turbofans. These motors 

will be appropriate for long courses and eco-friendliness of these 

motors is less contrast with turboprop motors. Turboprop motors 

are the sorts of air ship motors which drives the propeller. 

Propeller sharp edge is a critical piece of the motor. Propeller 

cutting edge will have the airfoil shape which will pivot at fast. As 

the sharp edge will pivot it will push the air. In the event that the 

airfoil is of the deviated shape, there will be weight distinction 

over the cross segment. There will be lift and drag drive following 

up superficially on account of the weight distinction, Along with 

these powers there will be streamlined pushed compel acting 

because of air mass stream and radiating power packaging because 

of turn. For the plan of the cutting edge we have to consider all the 

above said powers and furthermore need to locate the regular 

recurrence of the sharp edge so as to maintain a strategic distance 

from the reverberation marvels. 

 
Figure 1.1 : Basic nomenclature of an air foil 

1.1.1 INTRODUCTION TO THE PROPELLER 

• Propeller changes over rotational power from the motor 

into push. 

• The pivoting sharp edge of a propeller has comparative 

qualities to a wing going through the air 

• A propeller sharp edge produces push F through a 

streamlined lift compel segment, requests a motor torque Q to 

conquer streamlined drag, and will slow down if the neighborhood 

resultant approach of the edge surpasses max 

• Additional factors: trailing vortex age, tip misfortunes, 

compressibility 

1.1.2 General Information 

Push is the power that moves the air ship through the air. There 

are distinctive sorts of drive frameworks create push in various 

ways, in spite of the fact that it ordinarily produced through some 

utilization of Newton's Third Law. Propeller is one of the impetus 

framework. The motivation behind the propeller is to move the 

flying machine through the air. The propeller comprises of at least 

two edges associated together by a centre point. The centre serves 

to append the edges to the motor shaft. 

 

Fig:1.2 air flow through propeller 
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ABSTRACT:A Pelton turbine bucket is the individual component which makes up the turbine section of a pelton 

turbine. The blades are responsible for extracting energy from the high pressure water produced by the nozzle jet. The 

pelton buckets are very often the limiting component of pelton turbines. To survive in this difficult environment, blades 

often use exotic materials. In this paper a pelton turbine bucket is designed and Modeled in 3D modeling software 

CATIA. We know that the efficiency is directly related to material performance making the material selection of 

primary importance. In this paper, materials considered for turbine blades are steel, cast iron and fiber glass 

reinforced plastic. Optimization is done by different materials by performing coupled field analysis on the turbine 

blade for both the designs. The objective of this work is to perform coupled field analysis of pelton wheel buckets for 

various materials and varying the number of buckets on the pelton wheel for finding out the efficiency, high stress 

handling factors. 

Keywords: Pelton wheel, Load condition, Optimization, CATIA V5 software and ANSYS work bench 

I. INTRODUCTION 

Pelton turbines belong to the family of free jet turbines. A 

nozzle is placed at the end of the pressure line which 

converts the potential energy of the water into kinetic 

energy by forming a water jet. The jet is directed to the 

runner buckets, the hydraulically active parts of the turbine. 

At the entrance into the symmetrically shaped buckets the 

water jet is split into two parts, each developing a sheet of 

water on the bucket's curved surface. At the end of the 

working cycle, the water leaves the bucket in the opposite 

direction of the free jet. The rotational Mechanical energy 

is then transferred through the shaft to the generator which 

is produced by the momentum and pressure of the water jet 

striking the buckets. Pelton turbine basins, single or two 

pails together are for the most part made by mold throwing. 

The throwing of basins for Pelton turbines should be 

possible by replicating from other existing buckets. It is 

fitting to cast the single cans and, subsequent to machining, 

to settle them to the rotor plate. In this way convoluted 

throwing molds can be kept away from. It is not prescribed 

to make the pails of split channel areas or other welding 

developments of sheet metal segments, as a result of 

lacking quality and poor effectiveness. The basins can be 

made of diverse materials. This is likewise the case if the 

rotor is cast in one piece. On present day Pelton turbines the 

basins are basically of cast steel with 13% chrome. 

However, different materials and routines are additionally 

utilized, including cast iron, or composites, for example, 

bronze or aluminum, or infusion forming with fiberglass 

fortified plastic. 

WORKING PRINCIPLE: 

● The water is transferred from the high head source 

through a long conduit called Pen stock. 

● Nozzle arrangement at the end of pen stock helps 

the water to accelerate and it flows out as a high 

speed jet with high velocity and discharge at 

atmospheric pressure. 

● The jet will hit the splitter of the buckets which 

will distribute the jet into two halves of                                    

bucket and the wheel starts revolving. 

● The kinetic energy of the jet is reduced when it 

hits the bucket and also due to spherical shape of 

buckets the directed jet will change its direction 

and take U-turn and fall into tail race. 

● In general, the inlet angle of jet is in between 1o to 

3o, after hitting the buckets the deflected jet angle 

is in between 165o to 170o. 

● The water collected in the tail race should not 

submerge the Pelton wheel in any case. 

● To generate more power, two Pelton wheels can be 

arranged to a single shaft or two water jets can be 

directed at a time to a single Pelton wheel. 

INTRODUCTION TO CAD/CAM/CAE: 

The Modern world of design, development, manufacturing 

and so on, in which we have stepped can’t be imagined 

without interference from computers. The usage of 
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ABSTRACT: The Francis turbine is a type of water turbine. It is an inward-flow reaction turbine that 

combines radial and axial flow concepts. Francis turbines are the most common water turbine in use today and can 

achieve over 95% efficiency. Francis turbines are primarily used for electrical power production. The power output of 

the electric generators generally ranges from just a few kilowatts up to 1000 MW, though mini-hydro installations may 

be lower. The best performance is seen when the head height is between 100–300 meters (330–980 ft). Penstock (input 

pipes) diameters are between 1 and 10 m (3.3 and 32.8 ft). The speeds of different turbine units range from 70 to 

1000 rpm. A wicket gate around the outside of the turbine's rotating runner controls the rate of water flow through the 

turbine for different power production rates. Francis turbines are usually mounted with a vertical shaft, to isolate 

water from the generator. This also facilitates installation and maintenance. In this paper, we are using static structural 

analysis. The analysis focuses on stress distribution in the runner blades. It has been found that the maximum stresses 

due to the water pressure are located at the trailing edge of the runner blade towards the transition between the blade 

and the crown. 

Key words: Design, Modelling, Penstock, Francis turbine, reaction turbine 

I. INTRODUCTION 

TURBINE 

Turbines convert hydraulic energy or hydro-potential into 

mechanical energy. Mechanical energy developed by 

turbines is used to run electric generators coupled to the 

shaft of turbines. Hydroelectric power is the cheapest 

source of power generation. Poncelet first introduced the 

idea of the development of mechanical energy through 

hydraulic energy. Modern hydraulic turbines have been 

developed by L.A. Pelton (impulse), G. Coriolis and J.B. 

Francis (reaction) and V `Kaplan (propeller). 

TYPES OF TURBINES 

Classifications and types 

 

Major Components of Francis Turbines 

 Spiral Casing 

 Stay Vanes 

 Guide Vanes 

 Runner Blades 

 Draft Tube 

 Spiral Casing 

 

The spiral casing is the inlet medium of water to the 

turbine. The water flowing from the reservoir or dam is 

https://en.wikipedia.org/wiki/Water_turbine
https://en.wikipedia.org/wiki/Reaction_turbine
https://en.wikipedia.org/wiki/Radial_turbine
https://en.wikipedia.org/wiki/Axial_flow_turbine
https://en.wikipedia.org/wiki/Electric_generator
https://en.wikipedia.org/wiki/Mini-hydro
https://en.wikipedia.org/wiki/Hydraulic_head
https://en.wikipedia.org/wiki/Penstock
https://en.wikipedia.org/wiki/Rpm
https://en.wikipedia.org/wiki/Wicket_gate_(hydraulics)
https://en.wikipedia.org/wiki/Water_turbine
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Abstract: The problem of designing a compact high-performance evaporator for miniature refrigeration system has 

been investigated. Micro cooling channel has multiple applications to transfer the heat and cool the system. To 

manufacture these micro channels through conventional machining is very difficult to overcome these problems we 

choose Additive manufacturing to manufacture the model.  We choose SLM 280HL printer to simulate the model and 

we used Altair inspire tool to simulate printing process for different laser powers to find the optimized laser power. Due 

to very less cross section present in the micro channel very large stress and temperature will be developed. Due to large 

temperatures the warpage plate will occur, to control this warpage laser power has been optimized to control the 

warpage of the model. After performing this simulation, the laser optimized at 600W giver better printing results. 

Key words: Optimization, strain, micro channel, warpage, SLM 280HL 

I. INTRODUCTION 

Liquid cooling plates have vast applications in electronic 

devices, computer processors, automotive engines, etc. 

Amid dense processing units, temperature stability is of key 

importance in technological advancement. Multitask 

processors are widely used in this techno-era. Liquid 

cooling processes in the perspective of system space and 

working fluid may lead to an appropriate thermal 

environment. A liquid cooling plate is used for the 

transmission of heat from hot surfaces of gadgets having a 

high load to the fluid circulating within a liquid plate 

system. A number of various heat sink plates have been 

introduced to manage high heat flux while considering the 

allowable temperature in electrical equipment [1]. The use 

of conventional air cooling systems is being outpaced to 

meet demands of modern high tech appliances [2, 3]. So, 

liquid cooling plates with micro-channel setups have been 

considered as a possible method to overcome high power 

concentrations [4] and hybrid 2 micro-channel systems [5, 

6] have been considered as a possible method to overcome 

high power concentrations. While micro-channel liquid 

plates may have relatively better thermal performance than 

their conventional counterparts, they do require high 

pumping power, and this is due to the enhanced 

compactness of the flow channels [7]. Consequently, liquid 

cooling plates having micro-channel setups should be 

designed carefully with reliable estimates of pressure drop 

to fulfill cooling demands of high heat flux applications. 

Micro-channel cooling is an effective method to enhance 

cooling for electronic devices. The problem of boundary 

layer development as a liquid coolant travels downstream 

persists in convection micro-channel heat sink. 

 

Fig 1.0: Cooling system 

1.1 Invention: The use of micro-channel as a visible 

cooling system was proposed by TUCKER MAN & 

PEASE (GERMAN ENGINEERS). They designed cooled 

hat sink by etching micro channel heat sink with 50um 

wide and 300um height on a silicon substrate.  Fluid flow 

inside channel is at the heart of many natural and man-made 

systems. Heat and mass transfer is accomplished across the 

channel walls in biological systems, such as brain, lungs, 

kidneys, intestines, blood vessels etc.. as well as in man-

made systems, such as heat exchanges, nuclear reactions, 

air separation units, desalination etc….  In general, the 

transport process occur across the channels walls where as 

bulk flow takes place through the channel of cross-sectional 

area. The channel cross section thus serves as a conduct to 

transport fluid to and away from channel walls 
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Abstract: Engine pistons are one of the most complex components among all automotive and other industry field 

components. The engine can be called the heart of a vehicle and the piston may be considered the most important part 

of an engine. There are lots of research works proposing, for engine pistons, new geometries, materials and 

manufacturing techniques, and this evolution has undergone with a continuous improvement over the last decades and 

required thorough examination of the smallest details. Notwithstanding all these studies, there are a huge number of 

damaged pistons. Damage mechanisms have different origins and are mainly wear, temperature, and fatigue related. 

But more than wear and fatigue, damage of the piston is mainly due to stress development, namely- Thermal stress, 

Mechanical stress. This paper describes the stress distribution on piston of internal combustion engine by using FEA. 

The FEA is performed by CAD and CAE software. The main objectives are to investigate and analyse the thermal 

stress and mechanical stress distribution of piston at the real engine condition during combustion process. The paper 

describes the FEA technique to predict the higher stress and critical region on the component. With using solid works 

software, the structural model of a piston will be developed. Using ANSYS 2021R1 software, simulation and stress 

analysis is performed. 

Key words: Optimization, CAD, CAE, FEA Ansys, Simulation 

I. INTRODUCTION 

Increasing the performance of an internal combustion 

engine requires the transformation of total fuel energy to 

useful energy at the highest as possible. Increase of inner 

cylinder heat plays important role in the increase of engine 

performance and decrease of exhaust emissions. It is 

understood as a result of literature studies that coating 

combustion chamber elements with thermal barriers 

contributes a lot to the increase of inner cylinder heat. This 

study includes an evaluation of experimental studies and its 

results carried out upon the methods applied on coating 

with thermal barrier in diesel engines, the effects of coating 

on the performance of engine and exhaust emissions. 

Ceramic coatings applied to diesel engine combustion 

chambers are aimed to reduce heat which passes from in-

cylinder to engine cooling system. Engine cooling systems 

are planned to be removed from internal combustion 

engines by the development of advanced technology 

ceramics. One can expect that engine power can be 

increased and engine weight and cost can be decreased by 

removing cooling system elements (coolant pump, 

ventilator, water jackets and radiators etc.  It is important to 

calculate the piston temperature distribution in order to 

control the thermal stresses and deformations within 

acceptable levels. The temperature distribution enables the 

designer to optimize the thermal aspects of the piston 

design at lower cost, before the first prototype is 

constructed. As much as 60% of the total engine 

mechanical power lost is generated by piston ring assembly 

Most of the internal combustion (IC) engine pistons are 

made of aluminium alloy which has a thermal expansion 

coefficient 80% higher than the cylinder bore material made 

of cast iron. This leads to some differences between running 

and the design clearances. Therefore, analysis of the piston 

thermal behaviour is extremely crucial in designing more 

efficient engines. The thermal analysis of piston is 

important from different point of views. First, the highest 

temperature of any point on piston should not exceed 66% 

of the melting point temperature of the alloy. This limiting 

temperature for the current engine piston alloy is about 370 

°C. This temperature level can be increased in ceramic 

coating diesel engines. Ceramics have a higher thermal 

durability than metals; therefore, it is usually not necessary 

to cool them as fast as metals. Low thermal conductivity 

ceramics can be used to control temperature distribution 

and heat flow in a structure. Thermal barrier coatings 

(TBC) provide the potential for higher thermal efficiencies 

of the engine, improved combustion and reduced emissions. 

In addition, ceramics show better wear characteristics than 

conventional materials. Lower heat rejection from the 

combustion chamber through thermally insulated 
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ABSTRACT: The use of three-dimensional (3D) printing is becoming more common, including in the field of 

orthopaedic surgery. There are currently four primary clinical applications for 3D-printing in hip and pelvic surgeries: 

(i) 3D-printed anatomical models for planning and surgery simulation, (ii) patient-specific instruments (PSI), (iii) 

generation of prostheses with 3D-additive manufacturing, and (iv) custom 3D-printed prostheses. Simulation surgery 

using a 3D-printed bone model allows surgeons to develop better surgical approaches, test the feasibility of procedures 

and determine optimal location and size for prosthesis. PSI will help inform accurate bone cuts and prosthesis 

placement during surgery. Using 3D-additive manufacturing, especially with a trabecular pattern, is possible to 

produce a prosthesis mechanically stable and biocompatible prosthesis capable of promoting Osseo integration. Custom 

implants are useful in patients with massive ace tabular bone loss or periacetabular malignant bone tumours as they 

may improve the fit between implants and patient-specific anatomy. 3D-printing technology can improve surgical 

efficiency, shorten operation times and reduce exposure to radiation. This technology also offers new potential for 

treating complex hip joint diseases. Orthopaedic surgeons should develop guidelines to outline the most effective uses of 

3D-printing technology to maximize patient benefits. In this study we are developing the hip joint from the 

conventional CT/MRI scans to study the hip joint. In this study, the determining factors for  hip  replacement  and  the  

different  fabrication  techniques  such  as  direct  3D  printing, Fused Deposition Modeling (FDM), Selective Laser 

Sintering (SLS) and stereo lithography(SLA) for hip replacement. 

Key words: Modelling, Prototype, 3D Prinint, Tumours, FDM and SLS 

I. INTRODUCTION 

Three-dimensional (3D) printing technology is additive 

manufacturing that produces 3D shapes by stacking two-

dimensional (2D) cross-sectional shapes with various 

materials. It is used for laminated manufacturing, such as 

rapid prototyping (RP). In the early days, there were a 

number of key limitations in printing materials, moulding 

time, size, precision and strength of the moulding’s, which 

limited industrial uses. In recent years, however, printing 

materials have been diversified including metals, and 

printing equipment has been developed accordingly. The 

paradigm of industrial use is rapidly changing as the 

production of complex shapes and customized products 

become possible. Today, 3D-printing technology can be 

used to create simulation models or medical implants, thus 

significantly aiding doctors and medical companies by 

optimizing the way a surgeon plans and executes a 

procedure. The application of 3D-printing technology to 

clinical medicine has already become the fastest growing 

innovation in the medical field. 

The use of 3D-printing in the field of orthopaedic surgery is 

rapidly increasing. The ease of segmenting bone from 

computed tomography (CT) scans, and the variety of 

available 3D printers enables researchers, manufacturers, 

and surgeons to easily use 3D-printing technology. Over the 

last decade, there have been significant developments in the 

orthopaedic surgery field, especially in hip and pelvic 

surgeries. Many scientific papers have been published 

regarding research in the field of 3D-printed hip prosthesis. 

Currently, the use of 3D-printing technology in hip and 

pelvic surgeries can be divided into four important 

categories. First is the development of anatomical models 

based on patient imaging; these bone models can facilitate 

an improved understanding of the path-anatomy and 

surgeons can use it to simulate the surgery to potentially 

improve execution. Second is the synthesis of patient-

specific instruments (PSI) that may increase the accuracy of 

a surgery; most PSIs are manufactured in the form of 

guides or jigs. Third is the production of arthroplasty 

implants; 3D-printed hip implants are advantageous 

because ingrowth surfaces can be modified to optimize 
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ABSTRACT: Safety aspect in automotive engineering has been considered as a number one priority in development of 

new vehicle. Each single system has been studied and developed in order to meet safety requirement. Instead of having 

air bag, good suspension systems, good handling and safe cornering, there is one most critical system in the vehicle 

which is brake systems The main objective of the paper is to design of brake pedal and optimizing the brake pedal for 

minimum thickness and simulating for metal ADDITIVE MANUFACTURING process.  Disc brake technology used 

for bikes has improved significantly as high performance is most desirable now days. More specifically, the paper deals 

with analysis of brake pedal for minimum mass condition and less weight when compare to that is available on 

commercial four-wheeler. The FEA analysis determines, the minimum stresses developed in brake pedal when load 

acting over it. Then simulating the brake pedal for optimal laser conditions to avoid the warpage during the printing 

process. We have found the optimal laser power for printing the brake pedal. The Brake pedal have more surface area, 

we need to apply more force on it. We optimize the surface area of Brake pedal to reduce the applying force. 

Key words: Optimization, 3D Metal printing, Simulation, AM  

I. INTRODUCTION 

A brake is an instrument or equipment that makes use of 

artificial frictional resistance to stop the motion of a moving 

member. While performing this function, the brakes imbibe 

potential energy or kinetic energy of the moving member. 

The energy that is absorbed by the brakes is dissipated in 

the form of heat. The dissipated heat is in turn liberated into 

the surrounding atmosphere. 

 
Fig 1.1-disc brake rotor 

 
Fig 1.2-disc brake assemblies 

1.2 BRAKING REQUIREMENTS: 

  Brakes of a vehicle should be strong enough to 

stop the vehicle in a minimum time & distance. 

 While braking the driver should have good control 

over the vehicle i.e. the vehicle should not skid. 

  Brakes should be a good anti wear resistant. 

 Brakes should have good anti fade characteristics. 

1.3 CLASSIFICATION OF BRAKES: 

  Based on mode of operation brakes are classified 

as follows: 

 Hydraulic Brakes. 

 Electrical Brakes. 

 Mechanical Brakes.  

The mechanical brakes according to the direction of acting 

force may be sub divided into the following two groups: 

 Radial Brakes 

 Axial Brakes. 

Radial Brakes. In these brakes the force acting on brake 

drum is in radial direction for Radial brakes. These brakes 

are of two types: Internal Brakes and external brakes Axial 

Brakes. In these brakes the force acting on the brake drum 

is in axial direction for axial brakes. 



International Journal for Research in Engineering Application & Management (IJREAM) 

ISSN : 2454-9150    Vol-08,  Special Issue, MAY 2022 

296 | IJREAMPR2248                               DOI : 10.35291/2454-9150.2022.0268                         © 2022, IJREAM All Rights Reserved. 

A Pure Thermal Analysis of 3D Printing for Different 

Laser Powers for Optimization Thermal Distribution 

Mr. N. Hema Sundar Bulliyya*, Mr P. S V B Datta Varun*, Mr G. V V S Narasimha*,  Mr K. 

Tarun*, Mr A. Rishin Raju*, Ms. K Tulasi**, Mr. VVN Sarath**, Mr S Srikanth** 

*UG students, **Faculty, Department of Mechanical Engineering College, Pragati Engineering 

College (A) 

ABSTRACT: Engine pistons arrangement are one of the most complex components among all automotive and other 

industry field components. The engine can be called the heart of a vehicle and the engine head may be considered the 

most important part of an engine. There are lots of research works proposing, for engine pistons, new geometries, 

materials and manufacturing techniques, and this evolution has undergone with a continuous improvement over the 

last decades and required thorough examination of the smallest details. Not with standing all these studies, there are a 

huge number of damaged engines. Damage mechanisms have different origins and are mainly wear, temperature, and 

fatigue related. But more than wear and fatigue, damage of the engine head is mainly due to stress development, 

namely- Thermal stress, Mechanical stress. Considering the complexity of the component, manufacturing of engine 

head and other parts of engine cylinder will become very complex. To avoid this we have choose the metal additive 

manufacturing process to build the engine head but before going for the printing process we have simulated the 3D 

printing process to optimize the process parameter which is best suited for the printing of engine head. The paper 

describes the FEA technique to predict the higher stress and critical region on the component to study the 

displacement, plastic strain, von mises stresses during the printing process. With the help of solid works software, the 

structural model of a engine arrangement will be developed. Using Altair Inspire software, thermos mechanical 

simulation has been performed for different laser powers. By performing AM simulation laser power has significant 

role in quality and dimensional accuracy of the AM build parts. Laser power directly effect the surface roughness and 

dimensional accuracy of the part. 

Key words: 3D Printing,, Thermal Analysis, Optimization, Stress, strain 

I. INTRODUCTION 

Increasing the performance of an internal combustion 

engine requires the transformation of total fuel energy to 

useful energy at the highest as possible. Increase of inner 

cylinder heat plays important role in the increase of engine 

performance and decrease of exhaust emissions. It is 

understood as a result of literature studies that coating 

combustion chamber elements with thermal barriers 

contributes a lot to the increase of inner cylinder heat. This 

study includes an evaluation of experimental studies and its 

results carried out upon the methods applied on coating 

with thermal barrier in diesel engines, the effects of coating 

on the performance of engine and exhaust emissions. 

Ceramic coatings applied to diesel engine combustion 

chambers are aimed to reduce heat which passes from in-

cylinder to engine cooling system. Engine cooling systems 

are planned to be removed from internal combustion 

engines by the development of advanced technology 

ceramics. One can expect that engine power can be 

increased and engine weight and cost can be decreased by 

removing cooling system elements (coolant pump, 

ventilator, water jackets and radiators etc. 

It is important to calculate the piston temperature 

distribution in order to control the thermal stresses and 

deformations within acceptable levels. The temperature 

distribution enables the designer to optimize the thermal 

aspects of the piston design at lower cost, before the first 

prototype is constructed. As much as 60% of the total 

engine mechanical power lost is generated by piston ring 

assembly  

Most of the internal combustion (IC) engine pistons are 

made of aluminium alloy which has a thermal expansion 

coefficient 80% higher than the cylinder bore material 

made of cast iron. This leads to some differences between 

running and the design clearances. Therefore, analysis of 

the piston thermal behaviour is extremely crucial in 

designing more efficient engines. The thermal analysis of 

piston is important from different point of views. First, the 

highest temperature of any point on piston should not 

exceed 66% of the melting point temperature of the alloy . 
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ABSTRACT: The wheel is a main mechanical term of the vehicular suspension system that supports the static and 

dynamic loads encountered during vehicle action. Since cars carry heavy loads of occupants as well as self-weight, the 

alloy wheel rim should be strong enough to withstand this load. Thus, their design should be done very cautiously. 

While designing such a main kind of automotive component taking care of protection and cost are very important 

concerns so that users can use it safely. Major five technical considerations while modelling any new alloy wheel rim 

are styling, aesthetic, mass, manufacturability, and capability Alloy wheel rims are automobile wheels that are made 

from an alloy of aluminium or magnesium metals or sometimes a mixture of both. In this study we have performed the 

mass optimization of wheel rim to reduce the weight of the wheel to perform efficiently in dynamic condition. We have 

performed the mass optimization for maximum stiffness condition to reduce the weight of the wheel. We have 

performed the structural analysis before and after the optimization of rim to make sure the stress and displacements 

results are same for safety conditions. 

Key words: Modelling, Topology, Optimization, Rim, Altair, stiffness 

I. INTRODUCTION 

Archaeologies and historians of today see the introduction 

of the wheel as the real genesis of any old civilization. The 

wheel is the most significant discovery of old times. The 

wheel has developed from an oversized bearing to a fully 

integral part of any modern transportation vehicle. Modern 

motor vehicles are produced according to very strict rules to 

ensure the safety of passengers. 

Materials to produce these wheels have become has 

sophisticated as a design and material can range from steel 

to nonferrous alloys like magnesium and aluminium. 

Automotive wheels have evolved over the decades from 

early spoke design of wood and steel. Today’s modern 

vehicles are using the stamped metal configuration and 

modern cast and forged aluminium alloys rims. Since the 

1970’s several innovative methods of testing well aided 

with experimental stress measurement have been initiated. 

Within the past 10 years, durability analysis (fatigue life 

predication) and reliability method for dealing with 

variations inherent in engineering structure have been 

applied to the automotive wheel Braking performance 

shows effect on the wheel rim parameters: size, weight, 

design and materials. The size of the wheel rim governs 

how much space there is between the rim and brake rotor. If 

the diameter of the wheel rim is higher there will be more 

scope for air flow around the brakes and therefore better 

cooling. The weight of the wheel rim is also an important 

issue. The handling. A more rigid wheel will reduce wheel 

flex. This is essentially important with low aspect ratio, 

high performance tires that can be generate high cornering 

forces 

II. LITERATURE SURVEY 

G. Ashok Kumar, M. Uma Mahesh, S. Madhu Sudan, T. 

choli raj [1] [Dec -2016 DESIGN AND ANALYSIS OF 

WHEEL RIM BY USINGCATIA &ANSYS The purpose 

of the car wheel rim is to provide a firm base on which to 

fit the tyre. Its dimensions, shape should be suitable to 

satisfactorily accommodate the particular tyre required for 

the vehicle. In this study a tyre of car wheel rim 

belonging to the disc wheel category is considered. Design 

in an important industrial activity which influences the 

quality of the product. The wheel rim is designed by using 

modelling software CATIAv5R18.In modelling the time 

spent in producing the complex 3-D models and the risk 

involved in design and manufacturing process can be easily 

minimized. So, the modelling of the wheel rim is made by 

using CATIA. Later this CATIA model is imported 

to ANSYS for analysis work. ANSYS software is the latest 

software used for simulating the different forces, pressure 

acting on the component and also for calculating and 

viewing the results. A solver mode in ANSYS software 

calculates the stresses, deflections, bending moments and 

their relations without manual interventions, reduces the 

time compared with the method of mathematical 
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ABSTRACT: Steering systems are used to change the direction of the vehicle. These are essential to provide vehicle 

safety, steering quality and steering control and used to turn the vehicle without loss of traction and also used to 

maintain the directional stability of the vehicle. The most commonly used steering geometries are Davis and 

Ackermann. The types of steering systems are trapezoidal; double trapezoidal and Rack & pinion etc... Direct steering 

mechanism is rotating the wheel and an indirect steering mechanism is by rotating up and down or pulls and push. 

Twin lever steering mechanisms is push and pull type and controlled mainly by Bi-articular muscles, making use of 

advancements in science and technology. The main aim of the paper is to decrease the error percentage associated with 

the current ackermann steering mechanism. Due to this turning pairs there is an error exist in the mechanism. So by 

varying the steering arm length and steering arm angle (ackermann angle) we can reduce the error percentage. So by 

taking different arm angles(ackermann angles),by calculating different error percentages. And consider the angle 

which produces less error percentage. To perform the analysis on steering arm we choose Ansys software to validate 

the design of steering arm for applied steering for from the steering wheel. Steering arm is directly connected to wheel 

hub and rotate the wheel directly. 

Key words: Steering Mechanism, Ansys, structural steel, CI 

I. INTRODUCTION 

More than hundred years that have passed since the 

introduction of automobile, it can seen that original method 

of controlling cars pulled by animals such as horses was by 

reins. Early automobiles had a single push pull bar which is 

known as tiller steering. Later on it becomes it became a 

steering wheel. 

The most convectional steering  arrangement is to turn the 

front wheel using a hand –operated steering wheel which is 

positioned in front of a driver, near the steering column, 

which may contain universal joints (which may also be part 

of the collapsible steering column design), to allow it to 

deviate somewhat from a straight line other arrangements 

are sometimes found on different types of vehicles for 

examples, A tiller or rare- wheel steering. Tracked vehicles 

such as bulldozers and tank usually employ differential 

steering that is, tracks are made to move at different speeds 

or even in opposite directions, using clutches and brakes, to 

bring about a changes of course or direction. To change the 

vehicle’s direction we are using twin lever steering 

mechanism. Depending on the vehicle’s design and 

construction convenience we choose linkage steering 

system which four bar mechanism and works on 

Ackermann’s geometry. According to Ackermann’s 

principle the inner wheel turns more than that of the outer 

wheel 

 

NORMALSTEERING: 

• The most conventional steering arrangement is to 

turn front wheels using a hand operated steering wheel. 

• This is positioned in front of the driver , via 

steering column. 

• Other types of steering are Tiller or Rear wheel 

steering. 
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ABSTRACT: Steering systems are used to change the direction of the vehicle. These are essential to provide vehicle 

safety, steering quality and steering control and used to turn the vehicle without loss of traction and also used to 

maintain the directional stability of the vehicle. The most commonly used steering geometries are Davis and 

Ackermann. Steering arm is used for transmitting the turning force from the steering gear to the drag link especially of 

an automotive vehicle. Direct steering mechanism is rotating the wheel and an indirect steering mechanism is by 

rotating up and down or pull and push. Twin lever steering mechanism is push and pull type and controlled mainly by 

Bi-articular muscles, making use of advancements in science and technology. In this paper, we have performed the 

mass optimization of steering arm of Formula 1 car for maximum steering effort and simulated for Metal additive 

manufacturing process to study the effect of printing process parameters before and after optimization of steering arm. 

When compare to actual model the weight of the optimized steering arm reduced to 30%. We have performed the 

analysis on steering arm using Inspire software. 

Key words: AM, Wrapage failure, INSPIRE, Optimization, Mechanism 

I. INTRODUCTION 

Steering System 

More than hundred years that have passed since the 

introduction of automobile, it can be seen that original 

method of controlling cars pulled by animals such as horses 

was by reins. Early automobiles had a single push-pull bar 

which is known as tiller steering. Later on it became a 

Steering wheel. 

The most conventional steering arrangement is to turn the 

front wheels using a hand– operated steering wheel which 

is positioned in front of the driver, via the steering column, 

which may contain universal joints (which may also be part 

of the collapsible steering column design), to allow it to 

deviate somewhat from a straight line. Other arrangements 

are sometimes found on different types of vehicles,   for   

example,   a tiller   or    rear– wheel steering. Tracked 

vehicles such as bulldozers and tanks usually employ 

differential steering — that is, the tracks are made to move 

at different speeds or even in opposite directions, using 

clutches and brakes, to bring about a change of course or 

direction. 

 

Fig 1: F1 Racing Car Steering System 

NORMAL STEERING: 

 

Fig.2 Steering system 

The most conventional steering arrangement is to turn front 

wheels using a hand operated steering wheel. This is 
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ABSTRACT 

Mechanics of the rail-wheel is one of the 

fundamental areas of the study in the railway 

engineering. Complicated geometries like rail-wheel 

problems are solved by using Finite element analysis 

software. In present years, loads on axle of railway 

cars increase because increased in transport of goods 

and faster infrastructural growth. The rail-wheels are 

subjected to high contact stresses of alternating 

magnitude. The rail wheel assembly designs in 

CATIA software and analysis in ANSYS software. 

The materials assigned for wheel high carbon steel 

and nickel chromium molybdenum alloy steel 

material. Assigned material for sleeper pad concrete 

and light weight concrete, track material is stainless 

steel. Finding which material is the best material for 

wheel, sleeper pad through static, modal and dynamic 

analysis by using different speeds and materials to 

analyze strength and dynamic characteristics of 

wheel axel of the locomotive. In this project take the 

best material for each part of rail wheel assembly and 

apply the assembly of rail wheel. Static and random 

analysis to determine the deformation, stress and 

strain. Dynamic analysis for observation of 

frequencies, mode shapes. Model analysis to 

determine the deformation with respect to frequency. 

1.1 INTRODUCTION  

A train wheel or rail wheel is a type 

of wheel specially designed for use on rail tracks. A 

rolling component is typically pressed onto 

an axle and mounted directly on a rail 

car or locomotive or indirectly on a bogie (UK), also 

called a truck (North America). Wheels 

are cast or forged and are heat-treated to have a 

specific hardness. New wheels are trued, using 

a lathe, to a specific profile before being pressed onto 

an axle. All wheel profiles need to be periodically 

monitored to ensure proper wheel-rail interface. 

Improperly trued wheels increase rolling resistance, 

reduce energy efficiency and may create unsafe 

operation. A railroad wheel typically consists of two 

main parts: the wheel itself, and the tire (or tire) 

around the outside. A rail tire is usually made 

from steel, and is typically heated and pressed onto 

the wheel, where it remains firmly as it shrinks and 

cools. Monobloc wheels do not have encircling tires, 

while resilient rail wheels have a resilient material, 

such as rubber, between the wheel and tire. 

Characteristics required for wheels 

 Following are the characteristics required for wheels:  

(1) Weight: Wheels are un sprang parts; therefore 

lightweight is preferable from the viewpoints of their 

influence over riding comfort and bogie parts. This 

characteristic is especially important when designing 

high-speed vehicles.  

(2) Web fatigue strength: A web must have sufficient 

fatigue strength to withstand cyclic mechanical stress 

caused by the weight of the car body.  

(3) Rolling contact fatigue strength of tread: 

Sufficient fatigue strength to withstand the rolling 

contact stress (Hertz stress) between the tread and rail 

is necessary.1) 

 (4) Characteristics of stress alternation caused by 

thermal attach: When a rim expands because of 

thermal input caused by tread braking, thermal stress 

is developed at the web and rim areas. Sometimes the 

excessive thermal input changes the normal stress 

distribution given by the production stage into an 

abnormal situation.  

(5) Thermal crack and fracture resistance: This is the 

characteristic relating to thermal cracks initiated on a 

rim by the frictional heat generated by tread brake 

and their propagation. In worst case, wheel fracture 

takes place.  
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Abstract  

A helicopter main rotor is the combination of several 

rotor wings and a control system that generates 

aerodynamic lift force that supports the weight of 

helicopter, and the thrust that counteracts 

aerodynamic drag in forward flight. In this project, 

the work basically deals with the modeling and 

analysis of the rotor blade of a helicopter for its 

strength. A rotor blade is complex 3D model 

geometry. This requires high end modeling CAD 

software is used for generating the blade model in 

CATIA V5 R20. This Project consists of brief details 

about Fiber Reinforced Plastic materials and the 

advantages of using composite rotor blade over the 

conventional metallic rotor blade. This project focus 

on the metal and composite strength analysis of the 

rotor blade. Determine the frequency of given rotor 

blades of helicopter using ANSYS software with 

modal, dynamic and harmonic analysis. 

1. Introduction  

Helicopter noise reduction is to research into 

designing helicopters which can be operated more 

quietly, reducing the public-relations problems with 

night-flying or expanding an airport. A helicopter 

main rotor or rotor system is the combination of 

several rotary wings (rotor blades) and a control 

system that generates the aerodynamic lift force that 

supports the weight of the helicopter, and the thrust 

that counteracts aerodynamic drag in forward flight. 

The helicopter rotor center is powered towards the 

engine, and the rotor blades connect to the center. 

The blade pitch is typically controlled by a 

swashplate connected to the helicopter flight controls. 

Each main rotor is mounted on a vertical mast over 

the top of the helicopter, as opposed to a helicopter 

tail rotor, which connects through a combination of 

drive shaft(s) and gearboxes along the tail boom.  

In addition, it is useful for military application in 

which stealth is required: long-range propagation of 

helicopter noise can alert an enemy to an incoming  

 

helicopter in time to re-orient defenses. The lift may 

be made towards the wings of the plane when they 

move through the air. There would four strengths 

acting on the helicopter, they are THRUST, DRAG, 

LIFT and WEIGHT. Each blade can swivel about a 

feathering hinge as it spins. Vertical pitch links push 

the blades up and down, making them swivel as they 

rotate. 

HELICOPTER NOISE SOURCES: 

Rotor Noise  

The rotor generates different types of noise: 

Thickness noise is caused by the blade periodically 

displacing air during each revolution. This sound 

propagates in the plane of the rotor. Moreover, a 

rotating blade at non-zero angle of attack imposes 

rotating forces onto the surrounding air, causing 

blade loading noise. This sound generally propagates 

in a direction perpendicular to the plane of the rotor. 

Each main rotor blade also sheds a strong tip vortex 

whose trajectory travels downstream from the rotor in 

an approximately epicyclical manner. In descent 

conditions and sometimes at moderate speeds in level 

flight, the vortex trail may intersect the paths of 

subsequent blades. This event causes a blade-vortex 

interaction (BVI) impulsive noise sometimes referred 

to as ―blade slap‖. 

Engine Noise 

Most engines are located above the aircraft, so noise 

is directed upward. Turbine engines are also less 

noisy than older types of helicopter engines. Most 

noise from helicopters is generated by the motion of 

the rotors. 

Thickness Noise  

Thickness noise is dependent only on the shape and 

motion of the blade, and can be thought of as being 

caused by the displacement of the air by the rotor 

blades. It is primarily directed in the plane of the 

rotor. 
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Abstract  

Fiber reinforced polymer composite 

materials are gradually substituting traditional 

metallic materials because of their high specific 

strength and better corrosion resistance. However, the 

cost of the composites is still higher than the 

traditional materials. Different fibers are used in 

polymer matrix composites. Glass, Kevlar and carbon 

fiber are one of the promising reinforcements in 

polymer matrix composites.  

In this paper, Glass, carbon and Kevlar 

fibers are popularly used in polymer composites for 

their improved properties and lower weight. The 

influence of stacking arrangement on mechanical 

properties of hybrid composite containing glass, 

carbon and Aramid fiber. Three hybrid composites of 

symmetrical pattern were created; i.e. [GCGC] 

[CACA] and [GAGA].  

A composite plate is created using software 

CATIA and it is imported to ANSYS and properties 

of Aramid composites are added to it and constraints 

are applied after meshing it now on same material 

properties of normal composites are added and same 

process is repeated and comparison of results is done. 

 

1.INTRODUCTION 

A composite material is made by combining 

two or more dissimilar materials. They are combined 

in such a way that the resulting composite material or 

composite possesses superior properties which are 

not obtainable with a single constituent material. So, 

in technical terms, we can define composite as a 

multiphase material from a combination of materials, 

differing in composition or form, which remain 

bonded together, but retain their identities and 

properties, without going into any chemical reactions. 

The components do not dissolve or completely 

merge. They maintain an interface between each 

other and act in correct to provide improved, specific 

or synergistic characteristics not obtainable by any of 

the original components acting singly. 

Glass: By blending quarry products (sand, kaolin, 

limestone and colemanite) at 1,6000C, liquid glass is 

formed. The liquid is passed through micro-fine 

bushings and simultaneously cooled to produce glass 

fiber filaments from 5-24gm in diameter. The 

filaments are drawn together into a strand (closely 

associated) or roving (loosely associated), and coated 

with a "size" to provide filament cohesion and protect 

the glass from abrasion. 

Carbon: Carbon fiber is produced by the controlled 

oxidation, carbonization and graphitization of 

carbon- rich organic precursors which are already in 

fiber form. The most common precursor is 

polyacrylonitrile (PAN), because it gives the best 

carbon fiber properties, but fibers can also be made 

from pitch or cellulose. Variation of the 

graphitization process produces either high strength 

fibers (@~2,6000C) or high modulus fibers (@ 

~3,0000c) with other types in between. Once formed, 

the carbon fiber has a surface treatment applied to 

improve matrix bonding and chemical sizing which 

serves to protect it during handling. Carbon fibers are 

usually grouped according to the modulus band in 

which their properties fall. These bands are 

commonly referred to as: high strength (HS), 

intermediate modulus (1M), high modulus (HM) and 

ultra-high modulus (UHM). The filament diameter of 

most types is about 5-7µm.  

Aramid: Aramid fiber is a man-made organic 

polymer (an aromatic polyamide) produced by 

spinning a solid fiber from a liquid chemical blend. 

The bright golden yellow filaments produced can 

have a range of properties, but all have high strength 

and low density giving very high specific strength. 

All grades have good resistance to impact, and lower 

modulus grades are used extensively in ballistic 

applications. Compressive strength, however, is only 

similar to that of E glass. Although most commonly 

known under its Dupont trade name 'Kevlar', there 

are now a number of suppliers of the fiber, most 

notably Akzo Nobel with 'Twaron'. Each supplier 
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Purpose

The purpose of the present work is to fabricate composite with

strong absorbing nature and with more strength. The usage of

wireless communication is increasing day by day, electromagnetic

absorbing material is required to reduce this pollution. In the

present experimental investigation, composites were fabricated for

zero and 45° �ber orientation and as a �ller material of Multiwall

Carbon Nanotubes (MWCNTs) for the proposed percentage in the

composites. Microwave absorbing properties were investigated for

both perfect electric conductor (PEC)-backed composites and

without PEC-backed composites.

Design/methodology/approach

The electromagnetic absorbing performance was analyzed based

on complex permeability, complex permittivity, dielectric tangent

and magnetic tangent losses. The experimentation was done by

Vector Network Analyzer in the frequency range of 8.2 to 12.4 GHz

by X-band. The surface morphological study was done. The

mechanical and thermal properties are also investigated for these

composites.

Findings

By investigating the experimental values, the induced percentage of

MWCNTs and PEC of composites a�ects the electromagnetic and

microwave absorption properties of the composites. The microwave

absorption properties improved when the composites were able to

absorb wide bandwidth and low re�ection loss. The best results are

obtained for PEC-backed composites for 5%, which is about −43.56 

dB at 11.1 GHz compared to without PEC-backed composites. The

re�ection loss is developed by the dielectric loss initiated from

MWCNTs and by PEC.
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Abstract: 

Experimental methods have been used to 

measure fan performance. But the current 

generation often aims to measure using 

quantitative methods such as CFDs. The movement 

of a liquid liquid is an effective tool for measuring 

the performance of an electric generator. Pelton 

fan ship, a jet of water coming out of his nose was 

under air pressure. The performance of Pelton fans 

is highly dependent on the size, velocity, pressure 

of the aircraft and the size of the bucket. The 

current review paper mainly focuses on the use of 

literature for design improvement and CFD 

applications for the performance evaluation of 

Pelton fans. 

Key words: Pelton Turbine, CFD, Multi phase fluid 

flow, surface flow, etc. 

1. Introduction: 

The Pelton Turbine is a tangent pulse 

turbine that uses a high-tech Pelton 

hydroelectric power plant located 

primarily in the region. The highest head, 

especially in mountainous areas. In bucket 

turbines, water is converted into kinetic 

energy through a nozzle at the end of the 

pressure line. The pressure is constant 

throughout the cycle and equal to 

atmospheric pressure, so that energy is 

transferred by the action of the excitation. 

The flow in the scale is unstable with an 

unknown free area, diverging from the 

two-phase flow of air and rising within the 

moving range. The performance of the 

Pelton turbine depends on several factors; 

These turbines are bucket jet size, bucket 

water layer profile and bucket size, bucket 

water layer and bucket size. 

Model tests were previously used to 

analyze the performance of a Pelton 

turbine for different bucket and nozzle 

sizes. But this analysis is time consuming 

and costly, and now that day-to-day 

progress has been made in CFD and 

numerical methods, optimizing the design 

of the Pelton turbine can be done in a short 

time frame. Turbine flow is a multiphase 

free surface flow consisting of air and 

water as the working medium. 

 
Fig. 1 Main Components of Pelton 

Turbine [1]. 

 

1.1 Literature Review: 

BhattaraiSuyesh (2019) .et.al ... Mainly 

highlighted the main challenges associated 

with PELB turbine flow simulation. 
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MODELLING AND OPTIMIZATION OF WEAR PARAMETERS  

OF Al 4032 REINFORCED WITH COAL ASH USING TAGUCHI  

AND RSM APPROACH 

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 pa-

rameters 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 mini-

mum 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 fol-

lowed by load and reinforcement with 11.23 and 9.42% respectively.  

Keywords: coal ash, stir casting, mechanical properties, wear rate, Taguchi, RSM, ANOVA 

 

 

INTRODUCTION  

Enhancement of the mechanical properties along 

with better tribological characteristics can be obtained 

by tailor-made materials by reinforcing metal matrices 

with micro-sized particulates, which find applications in 

many verticals of engineering, industry, recreation and 

many more [1-3]. The research on aluminium is in-

creasing because of its distinguished features of low 

cost, light weight and better mechanical properties [4-6] 

along with its ability to be cast with various types of 

reinforcement [7], which have made aluminium a prom-

ising material with high strength and stiffness in various 

structural applications. Few studies have been per-

formed on Al 4032 [2, 8] and by considering its impor-

tance in the automobile industry and other fields [9], it 

was chosen as the matrix material in this study.  

Different types of materials like particulates and  

fibers [7] are employed to reinforce aluminium in order 

to enhance its wear resistance along with its strength. 

Better tribological characteristics were obtained by re-

inforcing aluminium metal matrices with particulates 

when compared with unreinforced aluminium and its 

alloys [10]. Research on aluminium alloys was con-

ducted by reinforcing them with various ceramic parti-

cles and better wear resistance was reported by re-

searchers [11-17]. The uses of hybrid reinforcements 

have also shown a promising increase in mechanical 

and wear characteristics, because of the embodiment of 

hard reinforcements, which contributed to the increase 

in hardness of the composites [18].  

A by-product from thermal power plants is coal ash, 

which was chosen as the reinforcement in the present 

study to investigate its effect on the wear characteristics 

of Al 4032. Some authors have reported the use of ash 

as reinforcement, which enhanced the hardness and me-

chanical properties of composites [19-21]. Reinforcing 

Al 4032 with coal ash reduces the problems associated 

with the disposal of industrial waste from thermal 

power plants, making the environment pollution free as 

well as fabrication of low-density composites at a low 

cost, with better mechanical and wear characteristics. 

There are many methods for fabricating composites 

as reported by authors [22-32].  Stir casting is one of 

the low-cost techniques for fabricating composites with 

better distribution of the reinforcement, leading to  

better strength of composites. Hence, in this study, stir 

casting was used to fabricate composites with coal ash 

as reinforcement.   

The design of experiments (DOE) is an abundantly 

used statistical tool to study the effect of process pa-

rameters on responses with a minimum number of  
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Abstract

Nowadays, the emissions from the diesel engines are focused lot to

minimise the environmental pollutions in accordance with the

emission standards. In this regard, biodiesels are found to be

efficient for the diesel engines due to their higher energy contents

and low exhaust emissions. Use of biofuel in association with diesel

will be an efficient way for the cost-effective performance of the

diesel engines with reduced pollutions. The COME is an efficient

combustible oil, in which the diesel is blended at different

proportions to identify their suitability in the diesel engines. In this

regard, the properties of the COME-Diesel blends are determined

and analysed for their influence on the combustion characteristics.

To understand the performance and emission characteristics of

blends, experiments are carried out on the variable compression

ratio (VCR) engine keeping the blend, compression ratio, load, and

speed as variables. The response surface methodology (RSM) used

as a tool for designing and conducting the experiments according to

the predetermined variables. The experimental sets generated are

performed to determine the NO and HC emissions (response

functions). The adequacy of the models is verified through ANOVA

and through the p and F tests. The experimental design matrix is

also used in training the artificial neural network (ANN) to develop

the empirical models. The models from RSM and ANN are

experimented and the results obtained from both the models are

compared for their accuracy levels. Once the hypothesis is
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Suspension system is the important part in the wheeled vehicles; it provides a smooth flow
in the vehicles by absorbing the sudden loads and impact about the uneven road
surfaces. There are several types of suspensions. When it comes to heavy vehicles leaf
springs are used for suspension. The main advantage of these is that they can handle
more weight when compared to the other types. Generally these springs fails because of
heavy loads and fatigue, fatigue is caused due to repeated fluctuation of loads. Several
researches and analysis have been done in order to reduce this fatigue and new materials
are also added to study the behaviour of leaf spring with respective to the application of
loads. In this paper we are mainly focusing on how the leaf springs respond or vary with
the change in the cross section on member. We have varied the leaf spring cross sections
to trapezoidal, rectangular and capsule. The cross sections are varied is such a way that
they don't increase the weight of the vehicle in order to obtain better output results.
Calculations have been done, the leaf springs are designed and analysis is done by using
CATIA v5. 1. Introduction Now a day's several heavy machinery trucks and load carrying
have been introduced to the market, the main success of these vehicles lies in how much
amount of load they are carrying and ability to resist against shock absorptions. The
drivers used to handle these vehicles by adding more amounts of loads without following
the specification given to then. During this process evolution of suspension systems and
the components in it have been developed the major component of this suspension
system is springs and these are also developed on according to the type of load. The
springs are basically classified as compression and expansion springs. Compression
springs: The springs which carry compressive loads are known as compression springs
.These springs compresses during the application of load and they return to the original
shape when the load is removed, generally these are in the form of helical shape and
these have a wide number of applications in industrial equipment, electronic instruments,
toys, pens etc., Extension springs:These are also known as tension springs and these are
wrapped closely together to hold the tension as much as possible. These springs have a
hook to hold or to pull the load from two sides of the spring at each end .These spring
include applications like farm machinery, toys, door assemblies , hanging weights
etc.,There several types' springs basing on their shape they are
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Abstract. Suspension system is the important part in the wheeled vehicles; it provides a 
smooth flow in the vehicles by absorbing the sudden loads and impact about the uneven 
road surfaces. There are several types of suspensions. When it comes to heavy vehicles 
leaf springs are used for suspension. The main advantage of these is that they can handle 
more weight when compared to the other types. Generally these springs fails because of 
heavy loads and fatigue, fatigue is caused due to repeated fluctuation of loads. Several 
researches and analysis have been done in order to reduce this fatigue and new materials 
are also added to study the behaviour of leaf spring with respective to the application of 
loads. In this paper we are mainly focusing on how the leaf springs respond or vary with 
the  change  in  the  cross  section  on  member.  We have  varied  the  leaf  spring  cross 
sections to trapezoidal, rectangular and capsule. The cross sections are varied is such a 
way that they don’t increase the weight of the vehicle in order to obtain better output 
results. Calculations have been done, the leaf springs are designed and analysis is done 
by using CATIA v5. 
 
Keywords: Leaf Spring, Cross Sections, Fatigue,Frequency, Stability 
 
1. Introduction 

Now  a  day’s  several  heavy machinery  trucks and  load  carrying  have  been 
introduced to the market, the main success of these vehicles lies in how much amount of 
load they are carrying and ability to resist against shock absorptions. The drivers used to 
handle these vehicles by adding more amounts of loads without following the 
specification given to then. During this process evolution of suspension systems and the 
components in it have been developed the major component of this suspension system is 
springs and these are also developed on according to the type of load. The springs are 
basically classified as compression and  expansion springs. Compression springs: The 
springs  which carry  compressive  loads  are known  as  compression springs  .These 
springs compresses during the application of load and they return to the original shape 
when the  load is removed, generally these are in the  form of helical shape and these 
have  a wide number  of applications  in industrial  equipment,  electronic  instruments, 
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Abstract. The aerofoils which allow for the flow at a broader range of angles have a more 
significant impact on the power generation from the turbine. The conception and examination for 
the aerofoil geometry have been executed in the current work to evaluate the behaviour of the flow 
in terms of the velocity and pressure lineation. The work is intended to focus on analysing the 
flow behaviour along the surface of the aerofoil geometry. The aerofoil geometries are opted to 
be of new aerofoil type of NACA 8412 series. The aerofoil geometry was analysed for a constant 
angle of attack along the total length. This evaluation was done for the angle of attack ranging 
from 0° to 20° with 5° interval for each model. The inlet velocity for the flow along the surface of 
the aerofoil geometry was taken varied from 7.5 m/s to 10 m/s with 0.5 m/s interval for each 
model. The plot points for the geometries are generated using the Auto CAD for different angles. 
The further simulations and evaluations were executed using the Ansys Fluent software. On 
evaluating and considering the variable conditions, the optimum values are obtained for the 
aerofoil at 15° angle of inclination at an inlet velocity of 9 m/s. The software generated results 
when compared to the regression data generated ascertained to be in a good correlation with each 
other. 
Keywords: aerofoil, k-Epsilon energy equation, fluent software, auto CAD software. 

1. Introduction 

A steam turbine is an extended form of a heat engine which drives most of its performance 
from the thermodynamic efficiency from different stages of steam generation. The steam turbine 
blades are aerofoils which are light in weight, durable in nature, provide a better performance, 
efficient in working, and many other factors can be counted on [10]. The aerofoils move through 
the fluid and generate an aerodynamic force which provides a characteristic shape to work with 
more efficiency. The CFD analysis has provided the viability of simulating for the required 
contours regarding the flow behaviour. The CFD study over the aerofoils has been exaggerated 
rapidly with vast development. Naga babu et al. [1] carried out a CFD study for analysing the 
efficiency of the utility steam turbine, which involves the behaviour of the flow path in various 
components of the turbine. The overall efficiency of the turbine was increased by modifying the 
selected aerofoil properties. Sivakumar et al. [2] carried out a CFD study for analysing the 
efficiency of the utility steam turbine. The turbine geometries are analyzed for the parameters like 
temperature, pressure and power output. The obtained results have helped in predicting the turbine 
performance. Ali Raza Abid et al. [3] analyzed the turbine blades prepared from GE with twisted 
geometry along its length and applied with reverse engineering techniques. The blades were 
analyzed in under the wind tunnel conditions at lower velocities to reduce the vibrational and blade 
stall effects. On comparing the results, on comparing the results, variations have been identified 
as the ideal conditions cannot be maintained when it’s done experimentally. Sivakumar et al. [4] 
carried out the CFD study of turbine blades. In this, the study was conducted on a typical 
intermediate pressure cylinder. On evaluation and comparison among the CFD results and 2D 
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Abstract 

In present scenario a significant amount of the global GDP is being diverted 

towards maintenance, more commonly for acknowledging breakdown or 

equipment failure. Behavior of operation with favorable safety satisfied 

industrial basic expectations, fulfilling industrial devices are in the range of its 

maximum potential of usefulness.  The technology as M2M communication, 

Modern sensor technologies, associated with latest information technologies 

principle  are more helpful on minimizing  unused potential of equipment by 

providing real-time data on performance levels. On availability of such these 

input data a proper maintenance schedule can be developed to maintain the 

right parts with the right means without losing equipment efficiency. Hence 

predictive maintenance has a great role on industrial safety and smooth 

operation. This research article express the proper analyze of predictive 

maintenance features, as condition monitoring &, fault diagnosis. Here some 

of the possible technology associated to predictive maintenance is considered 

and finally a suitable solution is given for better and early maintenance 

process.  

The objective of this research work is to analyze previous information so as 

to develop a system that would provide an alert message on the event of any 

unusual behavior of machines so that the maintenance can be done in advance 

through surveillance of the situation, information analysis. 

Keywords— Smart system, predictive maintenance, fault tracking sensor 

and signal failure. 

 

 

I. INTRODUCTION  

Present technology has basically three different successive 

steps of maintenance depending on complexity and 

necessity of outcome. They are mostly corrective, 

preventive and predictive in nature. Identifying, isolating 

and rectifying the traditional fault come under corrective 

maintenance of a system or machine so that it can be ready 

for operational condition.  Preventive maintenance is a 

regular operation of any industry to keep the machines 

healthy and to run the industry continuously without any 

interruption. It is performed while the equipment is in 

working condition to avoid any kind of unexpected break 

down and reduce major repairs. The disadvantages of the 

above two conventional methods is it lowers the reliability 

of the equipment and increase the maintenance cost. The 

disadvantages of the above two methods and increases 

efficiency and reliability predictive maintenance is mostly 

purposeful. 

Predictive maintenance is described as a method used to 

predict when a machine fails and when it is necessary to do 

maintenance to avoid failure. It also helps to plan 

maintenance schedule well in advance to minimize the 

maintenance frequency of machines and increase its life 

span and also preventing the maintenance expenses. 

Different techniques can be used for predictive maintenance 

and based on expert opinion and types of device, the proper 

technique is used. 

Using the outcomes of this method we can easily replace or 

maintain the unusual part so that it can work efficiently. The 

system condition is predicted based on the condition 
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Abstract- This paper is about the Optimization of  CNC lathe Machining Parameters such as Speed, Feed, Depth of Cut, 

by using TAGUCHIMethod to improve the quality of manufactured product. TAGUCHI orthogonal array is generated 

with the three levels of turning parameters by using MINITAB 19 software. In this Study, The Material Removal Rate, 

Tool Wear Rate is taken as the quality characteristic output with the concept of Larger The Better and Smaller The Better 

respectively. TAGUCHI method gives the importance of analyzing the response variation using the Signalto Noise Ratio 

or (S/N) Ratio. The signal to noise ratio for the larger the better for MRR and smaller the better for TWR. The signal to 

noise ratio values are calculated by taking consideration by using the software MINITAB19. The M.R.R, TWR values are 

measured from the analysis and their optimum value for maximum removal rate also measured. Aluminium is used as the 

work piece material for experimentation to optimize the M.R.R. and T.W.R. ANOVA(Analysis of Variance) was employed 

along with Signal To Noise Ratios to determine the optimum values for MRR and TWR. 

 

Keywords- Step Turning, Machining Parameters, Signal To Noise Ratios, ANOVA, MINITAB19. 

 

I. INTRODUCTION 

 

Step Turning process is the Removal of Material from the outer diameter of a rotating cylindrical work piece by means of 

single point cutting tool which is held stationary on the tool post and moved parallel to the work piece axis with suitable 

Speed, Feed and Depth of Cut, Step Turning is used to produce cylindrical surface on the work piece. Step Turning is 

carried out on lathe that provides the power to turn the work piece at a given speed and to feed the cutting tool at specified 

rate and depth of cut. Therefore, three cutting parameters or input parameters namely cutting speed, feed, and depth of cut 

need to be determined in a turning operation.  

 

1.1 Computer Numerical Control lathe machine 

A Computer numerical control (CNC) machine is mostly preferred to meet the complex designs like curved geometries in 

2-Dimensional and 3-Dimensional which are very expensive to be done by conventional machines. These CNC machines 

can make sound machining components with high repeat-ability and precision. We can easily operate the CNC machine 

with less work force and these plays a key role in improved production planning and also increases productivity. We can 

get almost close tolerance which we desired by using the CNC machine. Actually, conventional machine has 2 axes only 

x-axis and y-axis. there is z-axis also but only the bed moves vertically. But in CNC machine x, y, z-axis is there with 

spindle moving parallel to z-axis. 

CNC machines have rigid construction when compared with the conventional one. The slide ways, guide and spindles of 

the CNC machine all look over proportioned when compared to the conventional one. The structure of the CNC machine 

is therefore designed to cope with the torsional forces and heavy duty cutting imposed on these machines. In CNC rolling 

friction is used instead of sliding one, this implies in longer life, less frictional resistance, more precise position of slides, 

and lower torque required. A computer numerical control (CNC) lathe machine processes a work piece to meet the 

specifications by following a coded programmed instruction and without a manual operator. A series of coded instructions 

are given to a CNC machine in the form of a sequential programme of machine control instructions such as G-code and 

M- code etc. The programme can be written by a person manually or, computer– aided design software. The machine 

control unit (MCU) is the heart of the CNC machine which controls the whole operations performed by the CNC machine. 

It reads the code and decodes the coded instructions, implements the interpolations like linear, circular, helical to generate 

axis motion commands. It also feeds the axis motion commands to the amplifier circuits for driving the axis mechanisms.  

There are two types of systems are there, open loop and closed loop. In which open loop operates manually and closed 

loop contains feedback system which is referred as the measuring system. The MCU uses the difference between the 

reference signals (source signals) and feedback signals to generate the control signals for correcting position and speed 

errors. 
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Abstract - Metal matrix composites (MMCs) have 

evoked a keen interest in recent times for potential 

applications in aerospace and automotive 

industries. Hardness and strength are the prime 

requirements of MMCs used in structural 

applications. In general, these properties are 

exhibited by Al-SiC MMCs. But major restraints 

are material cost, heterogeneous distribution of 

reinforcement in matrix during manufacturing 

and inaccurate dimensions of final product after 

machining. Subduing the limitations, an attempt 

has been made to fabricate AA6061-7.5%SiC 

using two step stir casting method and machine it 

using Abrasive Water Jet Machining (AWJM) 

technique. The present investigation targets to 

optimize the AWJM process parameters while 

machining AA6061-7.5%SiC MMC. The variable 

process parameters of AWJM are considered as 

abrasive feed, stand-off distance and traverse 

speed. Using the L9 orthogonal array by Taguchi 

method for design of experiments and analysis, 

the liaison between these parameters and their 

responses is explored by ANOVA and Response 

Surface Methodology (RSM). The results are 

developed in accordance to a quality control 

factor and a machinability factor which are 

surface roughness (SR) and material removal rate 

(MRR) respectively. Optimal parameters are 

obtained with respect to lower SR and higher 

MRR. 

 

Keywords - Abrasive Water Jet Machining 

(AWJM), Metal Matrix Composite (MMC), 

Taguchi method, ANOVA, Response Surface 

Methodology (RSM), Two step stir casting, 

Traverse speed, Abrasive feed, Stand-off distance, 

Hardness, Strength, Material Removal Rate 

(MRR), Surface Roughness (SR). 

 
I. INTRODUCTION 

Aluminium alloys are very promising for structural 

applications in aerospace, military and transportation 

industries due to their light weight, high strength-to-

weight ratio and excellent resistance to corrosion 

[Dharmpal Deepak et al. (2013)]. AA6061 is a 

wrought heat treatable aluminium alloy. It has Mg & 

Si as major constituent elements. It is widely used in 

construction of aircraft and marine (ship building) 

structures. It has commendable corrosion resistance, 

workability, machinability, weldability and 

brazability but medium strength and low hardness. In 
marine applications, surface transport like yachts are 

completely manufactured using AA6061. Yachts 

need high strength to balance various forces acting on 
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ABSTRACT  

In this paper involves with the finite element 

modeling and analysis of functionally 

graded (FG) shell structures under different 

loading such as thermal and mechanical. 

Free vibration analysis of functionally 

graded (FG) spherical shell structure has 

also been presented. In order to study the 

influences of important parameters on the 

responses of FG shell structures, different 

types of shells have been considered. The 

responses obtained for FG shells are 

compared with the homogeneous shells of 

pure ceramic (Al2O3) and pure metal (EN 

31 steel) shells and it has been observed that 

the responses of the FGM shells are in 

between the responses of the homogeneous 

shells. Furthermore, static analysis done on 

FG shell structure is to determine the 

circumferential and longitudinal stress, 

strain and deformation. Furthermore modal 

analysis is to be determining the natural 

frequencies.  

Keywords: EN 31 steel alloys, Al2O3, 

FG,ceramic, CATIA and ANSYS 

INTRODUCTION 

Various fields of engineering such as civil, 

mechanical, aerospace and nuclear 

engineering fields the thin walled cylindrical 

shells finds wider applications as primary 

structural members. The stiffened and un 

stiffened shells made up of metallic and 

laminated composite materials (large 

diameter to thickness ratio) are extensively 

used in underwater, surface, air and space 

vehicles as well as in construction of 

pressure vessels, storage vessels, storage 

bins and liquid storage tanks. The geometric 

imperfections due to manufacturing 

processes takes dominant role in decreasing 

the buckling load of cylindrical shells. 

Buckling is often viewed as the controlling 

failure mode of these structures due to its 

relatively small thickness of these structural 

members. It is therefore essential that the 

buckling strength of the thin shells along 

with knowledge of its buckling has been the 

subject of many researchers in both 

analytical and experimental investigations. 

Composite structures are important in 

different areas of industry such as aero, 

marine aircrafts, ships, automotive and so 

on. Many of the structures experience blast 
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Abstract  

This paper involves the fundamentals of chain drive 

modeling through reverse engineering approach. In 

this examination chain drive is broke down utilizing 

finite element analysis for wellbeing and 

dependability. A cad model of chain drive is designed 

in CATIA V5 part module. Pre-processing and post-

processing operations are done in ANSYS 

workbench.  

In this project, we applied material properties of AISI 

1050 steel, EN 8 steel, EN 32 steel, EN 19 steel and 

C45 steel at different vehicle speeds(40,60 and 80 

km/hr) values for Von-Missies, total deformation, 

equivalent strains and stresses has been compared.  

Keywords: steel alloys, speed, CATIA and 

ANSYS  

1.INTRODUCTION 

Chain drive is a way of transmitting mechanical 

power from one place to another. It is often used to 

convey power to the wheels of a vehicle, particularly 

bicycles and motorcycles. It is also used in a wide 

variety of machines besides vehicles. 

Most often, the power is conveyed by a roller chain, 

known as the drive chain or transmission chain, 

passing over a sprocket gear, with the teeth of the 

gear meshing with the holes in the links of the chain. 

The gear is turned, and this pulls the chain putting 

mechanical force into the system. Another type of 

drive chain is the Morse chain, invented by the Morse 

Chain Company of Ithaca, New York, United States. 

This has inverted teeth. 

 

Fig: chain sprocket 

Materials Used  

A chain sprocket can be made of different materials 

based on required strength and service conditions. In 

this an examination is established on materials of iron 

family element, an alloy and a carbon element. This 

gives a better choice of chain sprocket based on 

application. As materials reduce in weight, noise and 

cost will improve efficiency of chain sprocket 

AISI 1050 STEEL 

Carbon steels contain carbon as the main alloying 

element. They are designated by AISI four-digit 

numbers, and contain 0.4% of silicon and 1.2% of 

manganese. Molybdenum, chromium, nickel, copper, 

and aluminum are present in small quantities.  

EN 8 STEEL 

EN8 steel material is suitable for the all general 

engineering applications requiring a higher strength 

than mild steel such as: 

• General-purpose axles 
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Abstract 

Solar thermal energy collector can be described as an 

energy balance between the solar energy absorbed by 

the collector and the thermal energy removed or lost 

from the collector. If no alternative mechanism is 

provided for removal of thermal energy, the collector 

receiver heat loss must equal the absorbed solar 

Energy. 

In this project, focus on thermal and CFD analysis 

with different fluid air, water and different solar 

collector’s i.e flat plate and parabolic trough was 

modeled by using CATIA design software. Thermal 

analysis has done one the solar collectors with 

different materials (aluminum & copper). These 

values are taken from CFD analysis.  

Furthermore, CFD analysis to determine the heat 

transfer coefficient, heat transfer rate, mass flow rate, 

pressure drop and thermal analysis to determine the 

temperature distribution, heat flux with different 

materials.  

INTRODUCTION 

A solar thermal collector collects heat by 

absorbing sunlight. The term "solar collector" 

commonly refers to a device for solar hot water 

heating, but may refer to large power generating 

installations such as solar parabolic troughs and 

solar towers or non water heating devices such 

as solar air heaters. 

Solar thermal collectors are either non-

concentrating or concentrating. In non-

concentrating collectors, the aperture area (i.e., 

the area that receives the solar radiation) is 

roughly the same as the absorber area (i.e., the 

area absorbing the radiation). This type has no 

extra parts except the collector itself. 

Concentrating collectors have a much bigger 

aperture than absorber area (additional mirrors 

focus sunlight on the absorber) and only harvest 

the direct component of sunlight. 

Non-concentrating collectors are typically used 

in residential and commercial buildings for 

space heating, while concentrating collectors in 

concentrated solar power plants generate 

electricity by heating a heat-transfer fluid to 

drive a turbine connected to an electrical 

generator. 

Flat plate collectors 

Flat-plate collectors are the most common solar 

thermal technology in Europe.[6] They consist of an 

(1) enclosure containing (2) a dark colored absorber 

plate with fluid circulation passageways, and (3) a 

transparent cover to allow transmission of solar 

energy into the enclosure. The sides and back of the 

enclosure are typically insulated to reduce heat loss 

to the ambient. A heat transfer fluid is circulated 

through the absorber's fluid passageways to remove 

heat from the solar collector. 

Parabolic trough 

This type of collector is generally used in solar power 

plants. A trough-shaped parabolic reflector is used to 

concentrate sunlight on an insulated tube (Dewar 

tube) or heat pipe, placed at the focal point, 

containing coolant which transfers heat from the 

collectors to the boilers in the power station. 
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Abstract : The present study is carried out on a
concentric heat pipe by intriguing the geometries of the
pipe considered. The fin configurations are placed about
the circumference of the tube in 2D manner. The
numerical and simulation analysis are evaluated for the
geometry using the computational dynamics tool. The
main grail of the work is to increase the heat swapping
behavior by modifying the geometry thereby increasing
the effectiveness of the pipe. The geometries are
evaluated in terms of velocity, pressure and temperature
lineation in order to calculate for the heat swapping
behavior. The results depicted that the maximum
amount of heat swapping can be observed in model –
M3. The outlet values with regard to the temperature
lineation are found to be in considerable correlation with
the regression data generated.

Keywords : Fins, Heat pipe, Lineation, Heat Swapping,
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Abstract
Purpose
Fixture layout design is concerned with immobilization of the
workpiece (engine mount bracket) during machining such that the
workpiece elastic deformation is reduced. The �xture holds the
workpiece through the positioning of �xturing elements that causes
the workpiece elastic deformation, in turn, leads to the form and
dimensional errors and increased machining cost. The �xture layout
has the major impact on the machining accuracy and is the function
of the �xturing position. The position of the �xturing elements, key
aspects, needed to be optimized to reduce the workpiece elastic
deformation. The purpose of this study is to evaluate the optimized
�xture layout for the machining of the engine mount bracket.

Design Methodology Approach
In this research work, using the �nite element method (FEM), a
model is developed in the MATLAB for the �xture-workpiece system
so that the workpiece elastic deformation is determined. The
arti�cial neural network (ANN) is used to develop an empirical
model. The results of deformation obtained for di�erent �xture
layouts from FEM are used to train the ANN and �nally the empirical
model is developed. The model capable of predicting the
deformation is embedded to the evolutionary optimization
techniques, capable of �nding local and global optima, to optimize
the �xture layouts and to �nd the robust one.

Findings
For e�cient optimization of the �xture layout parameters to obtain
the least possible deformation, ant colony algorithm (ACA) and
arti�cial bee colony algorithm (ABCA) are used and the results of
deformation obtained from both the optimization techniques are
compared for the best results.

Research Limitations Implications
A MATLAB-based FEM technique is able to provide solutions when
the repeated modeling and simulations required i.e. modeling of
�xture layouts (500 layouts) for every variation in the parameters
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Abstract
IC engine produces vibration during the operation, which reduce the life and reliability of both the
engine and the chassis and hence loss of comfortability in riding. Mounts should have the ability to
damp out the vibrations at the various load speed conditions. Elastomeric rubbers are used to
damp put the vibration and they are manufactured by Materials like cast iron and steel are
integrated with elastomeric rubbers to provide the structural stability. To some extent the steel/cast
iron based mounts are able to isolate the engine vibrations. A search for materials with good
damping and stiffness combined with rubber is needed for the engine mounts. In this research
article, the steel plates are replaced by Al6061-Sic and Al6061-Al O  Metal Matrix composites
(MMC) and studies are carried out on the engine mounts made of Al6061-Sic and Al6061-Al O
MMC plates integrated with rubber. The vibration characteristics of both the mounts are
determined experimentally and compared with steel for better vibration isolation.
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The nozzle is employed to accelerate and expand or compress the �uid �ow. It is generally used to control the rate of �ow, velocity, and pressure. The shape of the nozzle also pla
nozzle is a tool that directs or modi�es the entering �uid which may be a gas or a liquid and rises its velocity. A nozzle can be a channel or canal or tube or a pipe that helps in modify
�uid. We have convergent and divergent or both convergent-divergent types of nozzles. Also the varying cross-sections of the area of the nozzles affect the speed of the �uid. Th
nozzle is reduced, the rate of nozzle �uid raises and in the same way as the area of the nozzle is raised or increased, then the rate of nozzle �uid is reduced. This paper focuses on t
the application of the nozzles for different shape of pintle to increase the performance of propulsion.

Abstract
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Abstract—There is a continued research to increase heat transfer rates in many engineering applications. Particularly at moderate 

Reynolds numbers in pipe flow the augmentation methods are divided into two types viz., passive techniques and active techniques. 

Placing different types of inserts in tubes serve as passive techniques. Active techniques, in which external power input is used, such as 

power work, are less preferred. The main aim of this thesis is to analyze the heat transfer in turbulent flow to horizontal tube using 

different types of inserts. The Reynolds number at 12000 and two different fluids are used such as water and water 95%+ Fe3O4- 5%. 

Furthermore, the three different types of inserts used. 1) Twisted tape 2) Perforated Twisted Tape3) Double Counter Twisted Tape .The 

data from ANSYS is used to calculate Friction factor and Nusselt number in the presence of inserts 3D models of the horizontal tube 

with inserts is done in Pro/Engineer and analysis is done in ANSYS. Using nano fluid further improved heat transfer. 

 

Keywords— Nanofluid, Return Bend, Wire Coil Inserts, CFD, Heat Transfer 

I. INTRODUCTION 

Turbulent heat transfer and pressure drop in a horizontal tubes with strip-type inserts experimentally done to get heat transfer 

enhancement for 6500⩽Re⩽19500. [1]. Techniques (passive and active) have been discussed to enhance compound heat transfer 

enhancement amng them using inserts is one of the goo idea[2]. The heat transfer characteristics and the pressure drop in the 

horizontal double pipes with twisted tape insert are investigated. The majority of the data falls within ±15%, ±10% of the 

proposed correlations for heat transfer coefficient and friction factor, respectively [3]. Experimental investigation of heat transfer 

and friction factor characteristics in a double pipe heat exchanger fitted with regularly spaced twisted tape elements, were studied. 

The inner and outer diameters of the inner tube are 50.6 and 25.8 mm, respectively and cold and hot water were used as working 

fluids in shell side and tube side [4]. An extensive experimental study on three wire coils of different pitch inserted in a smooth 

tube in laminar and transition regimes. Isothermal pressure drop tests and heat transfer experiments under uniform heat flux 

conditions have been carried out. The friction factor increases lie between 5% and 40% in the fully laminar region [5]. The 

thermohydraulic performance of turbulent flow of air through rectangular and square ribbed ducts with twisted-tape inserts has 

been experimentally studied. The short-length twisted-tape performance is worse than the full-length twisted tapes [6]. Nanofluids, 

i.e., well-dispersed (metallic) nanoparticles at low- volume fractions in liquids, may enhance the mixture's thermal conductivity, 

knf, over the base-fluid values. New theories as well as useful correlations have been reviewed [7]. Flow friction and heat transfer 

behavior in a twisted tape swirl generator inserted tube are investigated experimentally. The twisted tapes are inserted separately 

from the tube wall. The effects of twist ratios (y/D=2, 2.5, 3, 3.5 and 4) and clearance ratios (c/D=0.0178 and 0.0357) are 

discussed in the range of Reynolds number from 5132 to 24,989, and the typical one (c/D=0) is also tested for comparison. 

Consequently, the experimental results present that the best operating regime of all investigated twisted tape swirl generator 

inserts is detected at low Reynolds number, leading to more compact heat exchanger. The empirical correlations based on the 

experimental results of the present study are also given for prediction the heat transfer (Nu), friction factor (f) and heat transfer 

enhancement (ζ) [8]. The heat transfer performance and friction factor characteristics in a circular tube fitted with twisted wire 

brush inserts were investigated experimentally. Heat transfer and friction factor data in tubes were examined for Reynolds number 

ranging from 7,200 to 50,200. The results indicated that the presence of twisted wire brush inserts led to a large effect on the 

enhancement of heat transfer with corresponding increase in friction factor over the plain tube. Finally, correlations were 

developed based on the data generated from this work to predict the heat transfer, friction factor, and thermal performance factor 

for turbulent flow through a circular tube fitted with the twisted wire brush inserts in terms of wire density (y), Reynolds number 

(Re), and Prandtl number (Pr) [9]. The Experimental investigation of heat transfer and friction factor characteristics of horizontal 

circular pipe using internal threads of pitch 100mm, 120mm and 160mm with air as the working fluid. The transitional flow 

regime is selected for this study with the Reynolds number range 7,000 to 14,000. The heat transfer coefficient enhancement for 

internal threads is higher than that for plain pipe for a given Reynolds number. The use of internal threads improved the 

performance of horizontal circular pipe. Keywords - Enhancement, internal threads, heat transfer and turbulent flow. Angirasa 

performed experiments that proved augmentation of heat transfer by using metallic fibrous materials with two different porosities 

namely 97% and 93%. The experiments were carried out for different Reynolds numbers (17,000-29,000) and power inputs (3.7 

and 9.2 W). The improvement in the average Nusselt number was about 3-6 times in comparison with the case when no porous 

material was used. Fu et al. experimentally demonstrated that a channel filled with high conductivity porous material subjected to 

oscillating flow is a new and effective method of cooling electronic devices. The experimental investigations of Hsieh and Liu  
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Abstract 

 

Flexure Mechanism is a recent development in the field of MEMS designing. It is a single-piece mechanism that 

transfers motion without any relative motion between joints or linkages, thus causing no friction or hysteresis loss. The design 

of a mechanism having flexural bending at the linkages methods for modelling and designing compliant mechanisms has 

spurred their use in a variety of products, ranging from macro-scale products such as clutches, guides, and switches, to micro-

electromechanical systems. This mechanisms offer a number of advantages, such as increased precision, reduced friction and 

wear, simple construction, and reduced assembly. In many ways this mechanisms have developed. Similar functionality to rigid 

mechanisms. Compliant mechanisms have the potential to completely eliminate relative motion between linkages, and thus 

eliminate friction 

In this work a flexural mechanism are designed using data from the base paper and manufactured using 3D printing 

and are tested for flexibility, the flexibility is measured in terms of deformation under load and using a graph sheet setup, for 

fabricate the mechanism poly-lactic acid material is used, and is fabricated on a 3D printer, these models are developed using 

Catia v5. The results are validated using Ansys simulation results. 

Keywords— Flexure mechanism, Pseudo-rigid body models, Polylactic acid material, 3d printing, cura soft ware,  
catia v5, Ansys. 

 

1. Introduction 
A mechanism is a mechanical device used to transfer or transform motion, force, or energy. Traditional rigid-body mechanisms 

consist of rigid links connected at movable joints. Two examples are shown below.  The linear input is transformed to an output 

rotation, and the input force is transformed to an output torque.  As another example, consider the vice grips shown in the right 

image. This mechanism transfers energy from the input  to the output the gripper teeth. Since energy is conserved between the 

input and output , the output force may be much larger than the input force, but the output displacement is much smaller than 

the input displacement. Structures may also consist of rigid links connected at joints, but relative motion is not allowed between 

the links. Since a structure does not have mobility, it does not perform work, and is usually not considered to be a 

mechanism.Mechanisms are all around us.  There are many examples in automobiles, sports equipment, furniture, construction 

equipment, robotics, and almost anything that has moving parts. 

 

 
 

                                                                            Figure 1(a) Vice grips 

 

 

 

1.1 Flexure mechanism 

A flexure mechanism is a mechanism that gains at least some of its mobility from the deflection of flexible                  
members rather than from movable joints only.  An example or a compliant crimping mechanism is shown below. 

For the compliant crimping mechanism shown below, the input force is transferred to the output port, much like the 
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Abstract: 

Fiber-reinforced polymer (FRP) composites have become basic Materials for keeping up and fortifying existing 

infrastructures. Numerous new imaginative kinds of hybrid material and structural systems have been created by utilizing the 

FRP composite materials, the expanded use of these materials necessitates that primary architects and professionals have the 

option to comprehend the conduct of FRP materials and plan for the composite structures. Materials like carbon, aramid, 

glass, and basalt were generally used synthetic fiber reinforced polymers in the structures of civil engineering. The major 

objective of this project is to study the thermal analysis on rebars that was used in reinforced concrete structures and a 

comparison was made between the applied GFRP material on rebars composite, with the steel and concrete materials. During 

the temperatures ranging from 22°С to 500 °С, fluctuations in weight was also recorded and along with visual estimation of 

GFRP specimen at 200 °С was also been stated. 

Key words: GFRP, Rebars, Thermal Analysis 

 

INTRODUCTION  

Rebar (short for reinforcing bar), known when massed as reinforcing steel or reinforcement steel, is a steel bar or mesh of 

steel wires used as a tension device in reinforced concrete and reinforced masonry structures to strengthen and aid the 

concrete under tension. Concrete is strong under compression, but has weak tensile strength. Rebar significantly increases the 

tensile strength of the structure. Rebar's surface is often "deformed" with ribs, lugs or indentations to promote a better bond 

with the concrete and reduce the risk of slippage. 

The most common type of rebar is carbon steel, typically consisting of hot-rolled round bars with deformation patterns. Other 

readily available types include stainless steel, and composite bars made of glass fiber, carbon fiber, or basalt fiber. The steel 

reinforcing bars may also be coated in an epoxy resin designed to resist the effects of corrosion mostly in saltwater 
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This study was aimed at developing low-cost composites with high specific strength and better performance by incorporating agro-
waste as reinforcements. The stir-casting technique was adopted for fabricating composites with aluminum (Al) 4032 as matrix material
and 0, 2, 4 and 6 wt.% rice husk ash (RHA) as reinforcements. The mechanical properties of the produced composites were
investigated, and the wear rate under dry conditions was also experimented on, to assess the characteristics of the produced
composites. Energy-dispersive X-ray spectroscopy and scanning electron microscopy analyses were done to study the presence and
distribution of reinforcements in the matrix material. The surface of specimens after wear test was analyzed from optical microscope
images. The influence of process parameters such as reinforcement (wt.%), speed (revolutions per min (rpm)) and load (N) on wear
rate was identified, and the parameters were optimized for minimum wear rate using a Taguchi L16 orthogonal array. The percentage
contribution of process parameters was obtained by performing analysis of variance. Better results were obtained for composites with
6 wt.% RHA with 84 HRB, 92.30 HV, ultimate tensile strength of 383.73 MPa and ultimate compressive strength of 571.6 MPa.
Minimum wear rate was obtained for composites with 6 wt.% RHA at 100 rpm and 10 N. Speed was found to be the most contributing
factor, with 72.94%, followed by load, with 13.34%, and weight percentage of reinforcements, with 11.88%.
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Abstract
Heat exchangers involve the heating and cooling of fluids inside the conduits which serves as a
major industrial application. The augmentation of heat swap can be acquired modifying the
geometries which is the most effective technique. By providing the geometry with some
intermittent distress promoters along the direction of flow will lead to an increase in the rate of
heat swap. In the extant study there are five different geometries considered in total with
different shapes of fins/grooves arranged inside the pipe. The different geometries consideredThe different geometries considered
are namely plane rectangle, square groove, rectangle groove, L - Groove 1 and L - Groove 2 andare namely plane rectangle, square groove, rectangle groove, L - Groove 1 and L - Groove 2 and
analysed for various inlet velocities using the ANSYS-FLUENT software. The intent of the workanalysed for various inlet velocities using the ANSYS-FLUENT software.
is to obtain maximum amount of heat transfer possible. Among the five different geometries
considered, Model – 4 is found out to exhibit the maximum heart transfer at various inlet
velocities. This increase in the heat swap values is owed to the accumulation of the flow at the
fins arranged. The pressure and velocity contours are inversely proportional to each other. So,The pressure and velocity contours are inversely proportional to each other.
lower the value of the velocity; higher the pressure will be developed. The pressure developed
for a lower velocity contour ultimately leads to the intensification of the heat swap values. The
software generated data has maintained good correlation with the regression data. The proposed
geometry which was found to be the best can be applied in various fields during the
transportation of fluids or any other preferable medium.
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Elbow is one of the most common components in the pipe line system, where pressure difference occurs as a �uid �ow.Due to the pressure difference, centrifugal force is deve
of the �uid �ow in a 90° elbow for different geometries of nozzle have been studied using the FLUENT software. Ten different models were investigated based on the K-ɛ
analysis was simulated in terms of the velocity and pressure contours and comparison is done. The analysis has been done for 10 different models with changing the angle
found that the velocity gradients are increasing and pressure gradients are decreasing in an ascending order of the angles of convergence for nozzle geometry. The software va
values and found to yield good agreement with the simulated values
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Abstract : The global plastic production is increasing
rapidly with rise in population and changes in life style.
This makes the disposal of plastic is becoming
complicated because of the non-biodegradable property.
So it is be�er to recycle than disposal. One of the trend in
recycling of plastic is use in construction of roads. This
type of recycling can also help in protecting the
environment from the greenhouse gases that are exposed
to atmosphere while disposal. The waste plastic in form
of bo�les, cups, caps, etc are made in form of powder or
blended with crusher and coated over the aggregate and
bitumen mixture by heating process for roads
construction. This polymer coated aggregate and bitumen
mixture shows high strength, be�er binding property,
stability, increase in wear resistance, be�er durability and
tear of roads. This makes the recycle of plastic in a
efficient manner.
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ABSTRACT 

 

The manual Rack And Pinion are widely used in the steering system due to its obviousness in design and 

manufacturing. In Rack and pinion the part that experiences maximum fluctuation in load on pinion, pinion 

shaft and steering intermediate shaft. In this paper the static analysis of pinion and pinion shaft with AISI 4130 

is carried out and a comparison of fatigue analysis of pinion & pinion shaft with AISI 4130 & ASTM A36 is 

carried out. The intermediate shaft is analyzed with AISI 4130, ASTM A36, Al 4032 & Al 201.The primary 

modeling is carried out in SOLIDEDGE software and the analysis is carried out in CATIA V5. The objective of 

the study is to optimize the design and increase the life of steering components. 

 

Keywords: Steering system, Pinion, Steering shaft, intermediate shaft, SOLIDEDGE, CATIA V5, Frequency , 

Stability 

 
  

 

1. INTRODUCTION 

 

The rack and pinion mechanism is commonly used to convert the rotary motion into linear motion. This mechanism 

contains a circular gear and teeth on a linear shaft. The circular gear is called pinion and the teeth on a linear shaft is 

called a rack. The rack and pinion steering mechanism are simple in construction and friendly to drive. The mechanism 

consists of a pinion at the end of the steering column that meshes with the rack. 

 

 

Fig-1: Steering Assembly 

 

The pinion is fixed to the steering column at its end. As the pinion is in contact with the rack, the rotary motion 

given to pinion is converted to linear motion by the rack. To meet all the steering requirements the rack and pinion 

steering must be precise and direct under normal driving conditions. A manual rack and pinion gear suitable for a 

solar car. It is found that the simulation results are higher than the theoretical calculations. The error factor for 
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0

The forced �ow behaviour for a grooved geometry attached with a nozzle has been analysed in the current study. A geometry with triangular grooves on either walls of the surfa
having different angles of convergence. The angle of convergence has been restricted to a range of 10  to 90 . These geometries with the modi�cations in each of the case
swapping contours using the ANSYS – FLUENT software. The analysis depicted the results accordingly by the applied conditions using the software conceptions. These concepti
geometry with 45  convergence angle of the nozzle as the optimum one as it has depicted the maximum deviation in terms of the heat swapping. This intermediate geometry b
considered as the best one, i.e,. the mean geometry for both. The generated software results has been compared with the regression data using the equations generated.
maximum accuracy thereby declaring that both the data are in good correlation with each other. These comparisons can be applied to larger models with further modi�cations.
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Abstract— The consumption of fuel is increasing day to 

day which leads to the decrease in its content. Burning of 

fuel releases a huge amount of energy, we need to promote 

some environment friendly operations and regenerative 

systems where the consumption of natural resources is 

optimized there by restoring some quantity of energy 

released. Hydraulic hybrid system depends on oil based 

hydraulic fluid or water. In this research the properties of 

some hydraulic fluids and water are compared and the 

best fluid is introduced which increases efficiency for the 

same amount of fuel consumption and energy output may 

be increase. This results in optimum utilization of fuel. 

Thus reduces the global warming and pollution. And also 

increases the life of hydraulic hybrid system components. 

 

Keywords— hybrid systems, hydraulic properties, 

regenerative braking, hydraulic oils 

I. INTRODUCTION 

Earlier the main source of transportation is animal power. 

Here we use animals like bull , horses, donkeys , etc. Slowly 

after civilization usage of animal power is reduced .the drastic 

change took place after the invention of steam engines. Later 

hybrid vehicles came into progress. Though diesel engine is 

cheaper and versatile than petrol it exhausts harmful 

substances like Co, Co2, etc causing many side effects to 

mankind like asthma, lung diseases, chronic heart and other. 

Henceforth research is made to encourage and develop 

advanced eco-friendly technology and operations. The  use of 

renewable energy sources like wind, water, biomass instead of  

excessive usage of non-renewable sources like oil, natural gas, 

coal are stimulated. also the use of these sources causes 

increase in global warming and causes damage to health. The 

potential of water hydraulic technology in hydraulic hybrid 

system vehicle is implemented. Now a new idea of using a 

fluid with effective properties other than water is initiated. By 

this we can't reduce the use of non renewable energy sources 

but we can optimize the use. 

 

1.1 literature 

Hydraulic regenerative braking is an extensive advantage to 

hybrid system. The principle is “the hydraulic pump converts 

mechanical energy to fluid /hydraulic energy and the hydraulic 

motor coverts the high pressure of hydraulic energy to 

mechanical energy in order to drive the wheels. Accumulator 

increase efficiency and provides smoother, more reliable 

operation. The fuel consumption depends on number of 

accumulators used in hydraulic hybrid vehicle. The principle 

requirements for premium hydraulic working fluid is high 

viscosity index, good chemical stability, good oxidation 

stability, adequate pour point, resistance to foaming, high flash 

point. 

 

1.2 Methodology: 

In this study we gave a brief description of using hydraulic 

oils as working fluid in hydraulic hybrid vehicle. As we know 

hydraulic oils have higher boiling point compared to water. 

Using oil as a working fluid can also function as a lubricant. 

Hydraulic oil has chemical additives to improve the 

performance both the oil and components of hydraulic system. 

If the viscosity of fluid is high then the hydraulic component 

efficiency is low. In order to maximize efficiency we use low 

viscous hydraulic oils i.e. ISO VG2, ISO VG3, ISO VG5 etc. 

 

II. HYBRID SYSTEM VEHICLE: 

      

Heavy commercial vehicles that are in a stop and go mode 

produce large amount of energy in a moment. This gets wasted 

in the form of heat energy to the air stream i.e. 30% of 

vehicle’s generated power is dissipated into the air.  A hybrid 

vehicle uses more than one means of propulsion, which is 

combining a petrol or diesel engine with an electric motor or a 
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In this study, a �fteen number of specimens is fabricated by polymers with �ller material multi-walled carbon nanotubes (MWCNTs) for proposed percentages and for th
Morphological examination is carried by Scanning Electron Microscopy. The mechanical and thermal properties of the laminates is characterized by tensile, �exural, har
Results reveal that the mechanical properties are improved by reinforcing the �ller material up to the low percentage due to the uniform distribution in matrix materials. Th
increase in MWCNTs, results in an increase in the thermal stability of composites up to 3% due to the strong chemical linkage between the CNTs and the matrix materia
thermal stability decreases due to formation of aggregation of CNTs. By comparing experimental data and statistical data of mechanical and thermal behaviour, no disparity
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Abstract 

A drive shaft is a mechanical component for transmitting torque and rotation, usually used to connect 
other components of a drive train that cannot be connected directly because of distance or the need to 
allow for relative movement between them. As torque carriers, drive shafts are subject to torsion and 
shear stress, equivalent to the difference between the input torque and the load. They must, therefore, 
be strong enough to bear the stress, while avoiding too much additional weight as that would, in turn, 
increase their inertia.  
                 An automobile may use a longitudinal shaft to deliver power from an engine/transmission 
to the other end of the vehicle before it goes to the wheels. A pair of short drive shafts is commonly 
used to send power from a central differential, transmission, or trans-axle to the wheels. 
 

Keywords— Drive shaft, Composite materials, Transmission, Nx Unigraphics, Ansys19.2 

 

1. Introduction 

The superior composite materials which include Graphite, Carbon, Kevlar, and E-Glass with 
appropriate resins are widely used because of their excessive unique strength (electricity/density) and 
excessive precise modulus (modulus/density). Advanced composite materials appear ideally fitted for 
lengthy, power driving Drive shaft (propeller shaft) applications. Their elastic houses may be tailor-
made to growth the torque they could deliver as well as the rotational speed at which they function. 
The Drive shafts are utilized in car, aircraft and aerospace packages. The automotive industry is 
exploiting composite fabric technology for structural components production to gain the discount of 
the load without lower in vehicle nice and reliability. its miles acknowledged that power conservation 
is one of the maximum crucial targets in vehicle design and discount of weight is one of the only 
measures to acquire this result. There’s nearly an immediate proportionality among the weight of a car 
and its fuel consumption, in town riding.  

 The strength train of the car has numerous elements in which propeller shaft is the coronary heart of 
transmission which come across unlucky barriers referred to as disasters. This damage is due to 
numerous faults, the main reason is fabric and its production and maintenance. Early cars often used 
chain power or belt pressure mechanisms as opposed to a power shaft. Some used electrical mills and 

International Journal of Research

Volume VIII, Issue XI, November/2019

ISSN NO:2236-6124

Page No:140



Influence of Welding Speed on Tensile Strength of Welded in Tig Welding 

Process 

 

 

G.Satish Kumar 
1
, Mr.D.J.Johnson

2
 

1
M.Tech Student (CAD/CAM),Dept. of ME, Pragati Engineering College,(Autonomous) 

Surampalem , satishchinna325@gmail.com 

2
Assistant Professor Dept. of ME ,Pragati Engineering College,(Autonomous) 

johnson.d@pragati.ac.in 

 

ABSTRACT 

 

Tungsten Inert Gas welding is one of the widely used techniques for joining ferrous and non-

 ferrous metals. TIG welding process offers several advantages like joining of unlike 

metals, low heat effected zone, absence of slag etc compared to MIG welding. The accuracy a

nd quality of welded joints largely depends upon type of power supply (DCSPor DCRP or AC

HF), welding speed, type of inert gas used for shielding. This paper deals with the  

investigation  of  effect  of  welding  speed  on  the  tensile  strength  of  the  welded  joint.  

Experiments are conducted on specimens of single v butt joint having different bevel angle  

and bevel  heights.  The material  selected for preparing the  test specimen  is Aluminium  

AA6351 Alloy. The strength of the welded joint is tested by a universal tensile testing machine

 and the results are evaluated.  

Keywords: TIG Welding, MIG Welding,DCRP,ACHF, Welding Speed. 

 

1. Introduction   

The Stainless steel 316 (SS 316) plate of dimension 300 mm X 150 mm X 10 mm has been used as a 

work piece material for present experiment study. And ER 316L weld rods are used as filler 

materials for the weld joining process. A model was generated in ANSYS (A general purpose FEA 

software) using SOLID BRICK 8 NODE 70 (3D solid element with temperature dof) and PLANE 55 

(A 2D Solid Element with 4 nodes), as per the dimensions of the plate taken for the experimentation. 

A refined mesh is made based on the convergency criteria and the analysis is performed to estimate 

the temperature distribution. Firstly, a transient thermal analysis was carried out by giving heat flux 

as the time varying input to estimate the temperature variation. The non-linear material properties are 

fed for the heat transfer solution. Then coupled field analysis is carried out to get the residual stresses 

and distortion by coupling thermal analysis to static analysis. The variation of the temperature with 

time, the residual stresses and distortion are obtained. The variation of these are reported 

anddiscussed. In addition to experimentation with SS 316, in simulation three more materials are 

added, they are SS 304, SS 410, SS 430.   These materials are selected as these are widely used in the 

construction fields all the details are discussed in below. 
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Abstract 

As substantial designing industries develops so is the actualizes and need for all the more dominant 

systems to activate theories executes. Hydraulic cylinders are a type of mechanical device which is used 

for moving that creates direct translatory movement. Hydraulic cylinders power required for activation 

relies upon execute prerequisites and in heavier applications were yield powers required are higher, the 

interior segments of the chamber needs to withstand this higher burden and thus the plan of pressure 

driven chamber inward segments picks up significance. The cylinder rod and piston inside the chamber 

are associated together either by screw or nut. This paper focuses more on these joints which encounters 

higher tractable or compressive burdens during activities. There are examples during execute activity, 

when the chamber responds and arrives at its outrageous completely vacant position. When there is no 

more stroke accessible, the chamber bottoms-up totally putting high ductile burden on the bar and cylinder 

pole joint which may even prompt nonfeasance of the joint and cylinder chamber. In this examination, a 

static structural analysis was performed on four compound chamber pole cylinder joints to explore various 

burdens that please these joints and which is best appropriate joint for modern actualizes with high 

malleable and preload loads. 

 

Keywords— Hydraulic Cylinder, Cylinder rod-piston joints, Nonfeasance, High Tensile Load, stroke, Translatory 

motion Catia, Ansys19.2 

 

1. Introduction 

Hydraulic cylinders get their source of energy from pressurized hydraulic fluid, which is typically oil. The 

water powered chamber by and large comprises of a chamber barrel, in which a cylinder is associated with a 

cylinder bar which moves to and fro. The barrel is shut toward one side by the chamber base (additionally 

called the top) and the opposite end is by the chamber head (likewise called the organ) where the cylinder pole 

leaves the chamber. The cylinder has sliding rings and seals. The cylinder which partitions within the chamber 

into two chambers, the base chamber (top end) and the cylinder pole side chamber (pole end/head end). 

Flanges, trunnions, clevises, and hauls are basic chamber mounting choices. The cylinder pole additionally 

has mounting connections to associate the chamber to the item or machine part that it is pushing or pulling. 

The purpose of this examination is to explore one such realize instrument to find the most extraordinary 

malleable burden that proceeds the chamber bar joint and required preload for no joint division by applying 

distinctive material properties to both cylinder pole and neckline and think about the outcomes. The decided 

malleable and claim burdens are applied on consolidated chamber bar thoughts that are considered for 

examination in order to find the most proper joint which would withstand the most cynical situation of water 

powered chamber bottoming-up made by the realize framework by utilizing four diverse cylinder bar joints. 
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Abstract: The importance of Nuclear Power Plants and the consequences of a nuclear accident require that the 

nuclear structures be designed for the most severe environmental conditions. As the Earth quake is one of the 

natural hazard that can cause extensive damage to human lives and property it constitutes major design 

consideration for the system structures and equipment of a Nuclear Power plant. In view of complex nature of 

analysis, experimental validation results on testing was done with 1/8th scale down model and main vessel with 

liquid on shake table (3m x3m, 10t capacity. 

Keywords: Nuclear accident, structures, natural Hazard, main vessel, shake table 
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I. Introduction 
 Shake table tests are by far the best suited for studying the response of buildings, structures, structural 

components, equipment and machinery under simulated base excitation. Uni-axial, bi-axial and tri-axial tables 

are common. In a tri-axial shake table all six degrees of freedom can be reproduced. The shake table consistent 

with the performance requirements is actuated by multiple servo-controlled electro hydraulic actuators. A rigid 

mass to anchor the actuators and to support the shake table, a sophisticated electronic control system, and a 

foundation scheme with or without dampers complete the test facility. Compared to many other test facilities 

shake tables require a large dedicated building. Unlike many other equipment which can be directly installed 

once they are bought, shake table systems are custom built. The integration of the various components is to be 

done at site and large scale checking is necessary before eventual commissioning of shake table system. Even 

though the test runs for short duration, huge hydraulic power supply is usually required even for moderate size 

shake tables with reasonable performance criteria. Most civil engineering structures tested on the shake table are 

modelled to the scale ratios 1:2 to 1:100. Appropriate similitude analysis is used to scale the parameters. Smaller 

shake tables which are driven by electro dynamic shakers have high acceleration requirements and can support 

only limited mass. Typically shake tables used for R&D purposes have a payload capacity varying between 10 

to 100 t. the acceleration levels are in the range of 0.8 to 2.0 g, velocity in the range of 0.8 to 2.0 m/sec, and 

displacement in the range of 50 to 200 mm. The performance of the shake table is governed by the performance 

envelope of the actuator.  

 

II. Important Considerations Relating To Planning And Design Of Shake Table Facilities 
Even though as a concept shake table appears simple, there are many critical points to be considered in planning 

of the shake table system. Some of these are indicated below. 

 

5.2.1 Foundations For Shake Tables  

 Two types of foundations are common, namely the fixed type and the floating type. The floating type is 

nearly two to three times as costly as fixed type. The natural frequency of the foundation-soil system lies 

normally in the range of 20 to 40 Hz. The fixed foundation requires larger mass than floating foundation. 

Transmission of vibration in to the environment is extremely low in case of floating foundation. Floating 

foundations have problems at low frequencies, and hence may pose problems for large size models. 

 

5.2.2 Table 

 Shake tables of the first generation were made with concrete, and several high performance shake 

tables were with special grade aluminium because of their strength to weight ratio. How ever present day shake 

tables are invariably made of steel. The table tops are to well machine. The first frequency of the table with 

actuators should be well above the frequency range of operation. 
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Abstract: In the modern day design of vehicles, especially in the automobile industry involves a great deal of aerodynamic 

design study to analyze the airflow. The aerodynamic drag force adversely affects the forward motion of the vehicle, which 

in turn reduces the efficiency. If the vehicle is redesigned to optimize the aerodynamic forces, it could produce better results 

but requires a huge capital to change the complete design. Here in this paper, we are going to use these vortex generators 

for the sedan modeled light weighed compact cars with various profiled designs and CFD. 

 

Keywords: Vortex generator, Drag force, airfoil, CFD 

 

INTRODUCTION 
A vortex generator is a device which is used to control the aerodynamic for the vehicles; it is present on the top surface of 

the vehicle. Generally these are been used in aerodynamic vehicles such as aircrafts and for cars. When the airfoil is in motion 

relative with the air, the vortex generator creates an vortex, which by removing the part of the slow moving boundary layer in 

contact with the airfoil surfaces delays local flow separation and aerodynamic stalling, thereby improving the effectiveness of the 

wings as flaps, elevators and rudders.  

Vortex generators are mostly used to delay the flow of air separation which is travelling on the surface of the object. These 

are used on the external surfaces of the vehicle. These are commonly in rectangular or triangular in shape. These will be placed 

obliquely, so that they can acquire the angle of attack with respect to the air flowed on the vortex which creates an energy drawing 

on the tip moving outside in to the boundary layer in contact with the surface.  

The study of air travel above the surface of a solid is called aerodynamics. When an automotive moves in a definite velocity 

the air flow over the car makes drag which is very undesirable for its performance. An automotive needs more power to overwhelm 

this drag force. When the aerodynamic stuff of the automotive is equipped to overcome this air resistance, the vehicle can move 

faster, longer and could be added fuel efficient for the vehicle. The vehicle could advance more down force thus providing better 

grip between the car and the road. The down force allowsthe vehicle to corner at high speeds. However here exists a balance for 

high speed because of the improved resistance. The aerodynamic stuff of the automotive can be altered by installing a vortex 

generator at the rear of a car.  

Though the main focuses of vehicle manufacturers, many researchers have been focused on fuel saving strategies of the 

commercial and non-commercial vehicles till to date. As the numbers of passenger cars are being increased considerably in 

worldwide, it became an important to study the aerodynamic effects of vehicles. Henceforth in this work, the difference of pressure 

coefficient with respect to the dynamic pressure with different types of vortex generators (VG) on the roof of a sedan vehicle has 

been investigated. 

EXPERIMENTAL DETAILS 

Design of vortex generator 

In order to discovery a viable configuration, one must first recognize the significant variables for vortex generator design. 

In order to decrease the degrees of freedom, most of the variables were stationary based on both analysis and references of previous 

researchers. A Single vane type delta (triangular) shaped was chosen. Due to their uncomplicatedness and widespread usage, the 

low drag device than any other type makes the vane type more suitable for attributing on the vehicle body. Delta shaped vortex 

were most usually used in aircraft wings. In linking with the height, the thickness of the limits were measured based on the 

assumption that the optimum height of the vortex would be almost near to the boundary layer thickness. Below Figure shows the 

velocity profile on the vehicle’s roof. From Figure, the boundary layer thickness at the roof end directly in front of the separation 

point is found to be about 2mm. Consequently, the optimum height for the VG is estimated to be up to approximately 5mm. The 

thickness of VG was fixed at 2mm uniform throughout so as to make a stiffened structure. 

 

CFD Analysis of the model using the necessary boundary conditions 

CFD is a simulation of fluid engineering system which runs with a mathematical physical problem formulation and numeric 

methods such as solvers, numerical parameters, grids, etc., Basically we fluid oriented problems will be solved in the fluid analysis. 

Before that we need to know the physical properties of the fluid which we are going to use in our project. CFD has a lot of advantages 

are it has been using in the industries like aerospace, automotive, biomedicine, chemical processing, heat ventilation, HVAC, air 

conditioning systems, hydraulics, marine, etc.,. 

In CFD the fluid used will be a liquid or gasses only. Here for these liquids we require the properties like velocity, pressure, 

temperatures, density, and viscosity. 
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Abstract

Water has a lot of potential to produce electricity with much constant voltage value. Hydro-turbines
are usually used to operate at variable load due to di�erent climate nature over the whole annum.
Loadings are the reasons of vibrations which result in failures. In Francis Turbines loading are due to
the fluid pressure and centrifugal force of runner. Problems failure occurs in di�erent stages like: (1)
changes in microstructure; (2) microscopic cracks formation; (3) microscopic flaws growth (dominant
cracks); (4) dominant macro-crack propagate stably; (5) instability of structure/complete fracture.

In this thesis we are going to design the existing Francis turbine and optimize the design where the
stress and the deflections are high for the existing design and even the material optimization is being
done to get the better outputs. Structural and the modal analysis are used to get the outputs.

https://ejbss.org/index.php/ejbss/article/view/1873/860


 

 
International Journal of Technical Innovation in Modern 

Engineering & Science (IJTIMES) 
Impact Factor: 5.22 (SJIF-2017), e-ISSN: 2455-2585 

Volume 4, Issue 6, June-2018 

 

IJTIMES-2018@All rights reserved   352 
 

EFFECT OF EQUAL CHANNEL ANGULAR PRESSING ON THE 

MECHANICAL PROPERTIES OF AL 4032–SiO2 NANO COMPOSITE 

MATERIAL 

Ms. S.Hemani 
1
, Mr.Avinash Gudimetla

2
, Dr.S.Sambhu Prasad

3 

1
M.Tech CAD/CAM (Pursuing), Pragati Engineering Collage, Surampalem, sirihemani@gmail.com   

2
 Associate Professor, Department of Mechanical Engineering, Pragati Engineering Collage, Surampalem. 

avinash_2436@yahoo.co.in 
3
 Professor, Department of Mechanical Engineering, Pragati Engineering Collage, Surampalem 

ssambhuprasad@yahoo.co.in 

      

Abstract— The objective of the present study is to analyze the effect of Equal Channel Angular Pressing (ECAP) on 

the mechanical properties of Al4032–SiO2 composite. These composites have been prepared by stir casting route in 

which the weight % SiO2 nano particles are 0.25, 0.5, 0.75 and 1wt%.The ECAP process is done at a room temperature 

using a die with channel angle of 105
o 

and corner angle 30
0
. The influence of ECAP on mechanical properties of 

Al4032 –SiO2 composite is evaluated. In general in any composite the distribution of reinforcement particles can be 

observed with the micro-structural examination, but the effect of ECAP will be there on the mechanical properties of 

composite, so that here we have taken the evolution of Al4032-SiO2 mechanical properties before and after ECAP 

process. As the agenda of ECAP is to improve the mechanical properties we have observed the great improvement in 

the mechanical properties. 

Keywords— AL 4032, SiO2, Composite Material, Stir-Casting, ECAP, & Mechanical Properties. 

 

I. INTRODUCTION 

From the past few years, many of the researchers are focused on finding the light weight and better performance 

materials to replace the existing heavy weight materials [14,15]. The aluminium alloys (Al4032) are widely used for 

manufacturing the internal combustion pistons in place of cast iron and other heavy weight materials [1,3], because of 

their lesser weight[14,15]. Some of the researchers prepared the Al base metal matrix composites reinforced with SiO2 to 

enhance the mechanical properties [2,14,15]. To prepare the composite material people choose a best and easy process 

called stir casting process [4,5]. This process is widely used to prepare the composite materials.  

But the major problem is dislocations or porosity or defects those occur in the composite material while casting. These 

defects reduce the strength of the materials. To overcome this issue we have advanced technique called sever plastic 

deformation.  By using the SPD (sever plastic deformation) technique we can produce an ultrafine grained (UFG) and 

even Nano grained materials [7,8]. We have some of the SPD techniques to produce the UFG or Nano grained materials. 

These are 1. Equal Channel Angular Pressing (ECAP), 2. Multi Axial Compression (MAC), 3.High Pressure Torsion 

(HPT) and 4. Accumulative Roll Bonding (ARB) [7, 8],.5. Twist Extrusion (TE). In the above five methods the ECAP is 

most efficient and easiest technique [9, 10, 11].  

. In the ECAP die we have two intersecting angles i.e. channel angle105
o
 (ɵ) corner angle 30

0
 (Φ).The sample specimen 

is simply pressed through the die with application of load and lubricant.  

 

Figure-1 : Equal Channel Angular Pressing Die 
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Abstract— Many engineering applications need materials having specific properties. Some of these applications 

demand conflicting properties such as high strain – high strength, high strength – low density, high thermal 

conductivity – high thermal diffusivity. Nature, on the contrary, offers materials of only a limited range of 

properties. Such materials may not be the most suitable in many cases. Therefore, new materials such as alloys, 

composites, foams, and/or sandwich structures are tailored to meet specific needs. 

In this particular study the behaviour of multi contact-aided cellular complaint mechanisms are studied 

using Finite Element methods , the load carrying capacity of cellular members with multi contact-aided compliant 

mechanisms is studied under all compression, tension and shearing conditions. 

 

Keywords—  Cellular Compliant Mechanisms, Acrylic, HDPE, Polystyrene,  Catia V5, Ansys 16.1. 

 

I. INTRODUCTION 

 

 Cellular  structures  are  either  repeated  in  space  in  a  patterned manner or distributed randomly (as in the case of 

foams). A unit cell  is  the  representative  element  of  a  patterned  cellular  structure. The unit cell has same effective 

properties as those of the corresponding extended cellular structure . Many such cellular structures  and   unit  cells  are  

compliant  mechanisms.  Such that  cellular structures can have a relatively high strength-to-weight ratio [1], vibration  

absorption  characteristics  [2],  and  high  flexibility  [3,4]. New cellular structures such as chiral [5], flex-core [6], and 

accordion [7] have been developed for their potential applications in daily use. Topology optimization is a tool that can be  

used to find the features  such as the number, location and shape of holes in a solid structure and the distribution of 

material over a domain. The optimal material distribution depends on specific objectives such as the compliance of a 

structure for a given volume fraction. Another objective function might involve finding an optimal material  

microstructure, a process known as inverse homogenization [8]. Homogenization involves estimating effective elastic 

properties for a given material microstructure.  Estimation  of  homogenized  coefficients  using  finite  element (FE) 

methods was first presented in Ref. [9].  Such homogenization   theory   has   been   successfully   used   to   design   

material microstructures either for a prescribed elasticity matrix  and to obtain a composite structure with external 

properties .The Contact-aided  compliant  mechanisms,  which  experience  contact during deformation, have also been 

synthesized using topology optimization . In one such study, unilateral contact is considered for  the  compliance  

minimization  of  structures  .   

 

II. METHODS 

 

2. Method 

Two alternative approaches are presented for designing complaint structures with graded stiffness. The first 

approach is focused on achieving graded or increasing stiffness with applied load. The second approach is focused on 

customizing stiffness according to location. 
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Abstract— The Biomechanics is the application of mechanical principles on the living organisms and utilizing the 

principles of physics, simulation and study of biomechanical structures are carried out. Finite Element Method is one 

of the widely accepted tools for modelling the biomechanical structures. The femur bone is the most proximal bone of 

the leg in vertebrates capable of walking and jumping. This paper presents the analysis of Femur bone fracture 

fixation plates using Finite element method.  

 The Femur bone model is taken from online library and analysis is carried out in an ANSYS environment. 

Different models of fracture fixation plate is modelled using the commercially available Catia V5 software. The stress 

distribution at the fractured site of the femur is obtained when the system is subjected to compressive loadings along 

with various healing stages. The effects of the use of different biomaterials for the plates and screws on the stress 

distribution characteristics are also investigated. In addition to materials from base papers new materials are studied  

Keywords— Femur, Fracture, CatiaV5, Biomaterials, Ansys 

 

I. INTRODUCTION 

 

Medical definition of Prosthetic:  

First Referring to a prosthesis, an individual artificial substitute or replacement of a human part of the body such as a 

tooth, eye, a hip, a facial bone, the palate, a knee or another Body joint, the leg, an arm, etc. A prosthesis is designed for 

fully functional or cosmetic reasons or both. Typical prostheses for joints are the elbow, ankle, and hip, knee, and finger 

joints. Prosthetic implants can be used in the parts of the joint such as a unilateral knee. Joint replacement and surgical 

reconstruction or replacement of a joint. 

 

Design Consideration of Modern Prosthetic: They are many factors that are taken in to consideration, when designing 

the Prosthetic. Some of the reasons are as Follow 

1-Fitness of the Prosthetic Users 

2-Weight of the Given Material or Using For the Material 

3-Energy Storage and return by the Equipment 

4- Ground compliance 

5-Rotation – ease of changing direction 

Large segmental defects and non-unions in long bones caused by fracture, infection, tumour or cysts are still a 

challenging problem in orthopaedic surgery. The stable fixation of an osteosynthesis system is necessary for the bone 

healing process and the clinical success of the implant. Manufacturers worldwide developed various methods to offer 

maximum intra operative flexibility (e.g. poly axial screws) and stable screw-plate connection (e.g. angular stable 

fixations) [1], [2]. The functionality of the mentioned fixation methods has been demonstrated in several experimental 

studies [3]–[5]. Nevertheless, experiment Besides experimental testing, finite element analysis (FEA) has grown to a 

powerful tool in order to analyze stresses and strains within structures during static and dynamic load situations. 

Moreover, it offers detailed information which cannot be determined with experimental methods. Due to the capability to 

analyse the influence of various parameters on implant components during the preclinical testing, without prototype 

production, the FEA has become an irreplaceable tool with various applicability. Therefore, it is a common method in 

mechanical engineering and gains more and more influence in biomechanics. 

http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0033776#pone.0033776-Perren1
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0033776#pone.0033776-Cronier1
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0033776#pone.0033776-Higgins1
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0033776#pone.0033776-Wilkens1
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Abstract-. In vehicle body design and development the reduction of drag is essential since the primary concern of 

automotive industry is fuel consumption and protection of global environment. Aerodynamic drag of a 

commercial vehicle is a large part of the vehicles fuel consumption and it can contribute to as much as 60% of the 

vehicles fuel consumption. It has been established that systematic aerodynamic study of the rear end of a vehicle 

can help to improve its aerodynamics since one of the main cause of aerodynamic drag is the separation of flow 

near the vehicle rear end. The most practical way of drag reduction at the rear end is to use an effective flow 

control technique. In this thesis two different models of commercially available cars are tested with two different 

models of vortex generators placed at 3 different locations of the rear end using simulations and the acquired 

results are discussed briefly in the conclusion. 

 

I. INTRODUCTION 

 

A vortex generator (VG) is an aerodynamic surface, consisting of a small vane that creates a vortex. Some surfaces 

on an airplane can result in air flow separation from the surface or skin. A vortex generator creates a tip vortex which 

draws energetic, rapidly-moving air from outside the slow-moving boundary layer into contact with the aircraft skin. This 

keeps the flow close to the aircraft surfaces. Vortex generators can be found on many devices, but the term is most often 

used in aircraft design. Vortex generators are also being used in automotive vehicles. In one form they are used as in 

aircraft to influence the boundary layer of air flow primarily for drag reduction. Vortex generators are likely to be found 

the external surfaces of vehicles where flow separation is a potential problem because VGs delay flow separation. The 

vortex is oriented by appropriate placement of the vortex generator in order to redirect airflow in the flow field so that 

adverse interactions are prevented or delayed. With this mechanism, the generators act as a flow deflector. 

 

II. CATIA MODEl 

  

         

 

Fig: Model 1 from catia model                                                           Fig: Model 2 from catia model 

mailto:ramyabandaru48@gmail.com
mailto:sri.sri7777@gmail.com
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Abstract: 

A wing resembles a fin like structure which is 

employed to deal with aerodynamic forces make easy 

movement through air and other gases, or water and other 

liquids. As such, wings have a streamlined cross-sectional 

shape and a lift of aerofoil shape.  

Wing design is constantly evolving. If you were to 

compare the modern aircraft, such as the Boeing 747 with 

the wing of the Wright Flyer, the difference is remarkable. 

An aircraft’s performance is based on the number of lifting 

surfaces, shape, size and materials used. Day by day need 

for stronger and lighter materials is increasing rapidly .So 

many studies are introduced to check the usefulness of 

latest materials in aeronautics. In this study, we are 

intended to contribute some work regarding material 

feasibility requirements in aeronautics. 

In this study the static behavior of an aeroplane 

wing is studied under flight conditions with several 

composite materials and different wing models. Drag and 

lift values are calculated based on the wing surface area, 

relative velocity of plane and density of the air (based on 

altitude). Simulation is done using Ansys Fluent module. 

Introduction: 

A wing resembles a fin that produces lift, while moving 

through air or some other fluid. As such, wings have 

streamlined cross-sections that are subject to aerodynamic 

forces and act as an airfoil. A wing's aerodynamic 

efficiency is expressed as its lift-to-drag ratio. The lift of a 

wing generates at a given speed and angle of attack can be 

one to two orders of magnitude greater than the total drag 

on the wing. A high lift-to-drag ratio requires a 

significantly smaller thrust to propel the wings through the 

air at sufficient lift. 

Lifting structures used in water, include various foils, 

including hydrofoils. Hydrodynamics is governing science, 

rather than aerodynamics. Implementation of underwater 

foils occur in hydroplanes, sailboats and submarines. 

Theory 

Aerodynamics: 

Low pressure region under condensation over the 

wing of an Airbus A340, passing through humid air Flow 

are used in various configurations to increase the wing area 

and to increase the lift. In conjunction with spoilers, flaps 

maximize drag and minimize lift during the landing roll. 

Study of behaviour of wings of aircraft is an 

important area of study in the science of aerodynamics. The 

beltings of the airflow around any moving object can – in 

principle – be found by resolving the Navier-Stokes 

equations of fluid dynamics. Except for simple geometries 

these equations are particularly solve difficult. But easier 

explanations can be described. To produce "lift" for a wing, 

it must be adjusted at a suitable angle of attack relative to 

the flow of air past the wing. When this takes place the 

wing deflects the downwards airflow,  

"Turning" the air as it passes the wing. Since the 

wing make use of a force on the air to change its direction, 

the air must exert a force on the wing, equal in size but 

opposite in direction. This force manifests itself as differing 

air pressures at different points on the surface of the wing. 

Cross-sectional shape: 

Wings with a uniform cross section are the norm 

in subsonic flight. Wings with a symmetrical cross section 

can also generate lift by using a positive angle of attack to 

avert air downward. Symmetrical air foils have higher 

stalling speeds than cambered air foils of the same wing 

area but are used in aerobatic aircraft as they provide 

practical performance whether the aircraft is upright or 

inverted. 
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Abstract— Diaphragm accumulators uses the compressibility 

of a gas (nitrogen) in storing hydraulic energy. This nitrogen  

gas is required because fluids are practically incompressible 

and cannot store energy by themselves. The diaphragm is 

used to separate the gas and the fluid sides of the 

accumulator. These are successfully applied to both industrial 

and mobile applications to store energy, maintaining pressure, 

leakage compensation and vehicle hydraulic systems. 
  

Keywords—Accumulator, Diaphragm, Pressure, Analysis, 

Sructural 

I. INTRODUCTION 

     All the energetic systems, like mechanical, electric, 

hydraulic or some combination of these systems can be 

expressed in terms of effort and flow. The power 

transferred from one energetic element to the other 

energetic element  is always a product of the two elements 

like force and velocity, voltage and current, pressure and 

volumetric flow rate.  The energy is the time integral of 

power, so energy transfer can be simply measured as the 

integral of this product over time. The relationship between 

flow and effort is a reactionary one, governed by the 

properties of each system element.  For potential energy 

storage elements, this relationship is an algebraic function 

between  the integral of flow and effort, force and 

displacement for springs, charge and voltage for capacitors, 

volume and pressure change for hydraulic accumulators. 

Hydraulic accumulators have the ability to store excess 

energy and release it whenever needed. These are useful 

tools for improving hydraulic efficiency. Industrial 

accumulators are classified as hydro and  pneumatic. This 

type of accumulator applies a force to the fluid by using 

compressed gas. The two common types of accumulators 

are the rubber bladder type and the piston type 

accumulator. The below presented is the  rubber bladder 

type accumulator. Just as spring constants dictate the force 

displacement relationship of springs.  

 

     The bulk modulus (the inverse of compressibility) 

dictates the relationship between pressure and volume 

change in hydraulic accumulators.  Since hydraulic fluid 

itself having  very high bulk modulus, miniscule changes in 

the volume of a closed hydraulic system result in large 

swings in pressure.  Pump-motor noise can cause unsafe 

pressure fluctuations in this way if unaccounted.  

Commercial hydraulic accumulators resolve this by 

providing temporary storage for this oscillating flow in a 

device with a much more favorable pressure-volume 

change relationship. Because they contain bags of 

compressible gas, these accumulators have a much lower 

efficient bulk modulus and thus respond to small changes 

in volume with even smaller changes in pressure. 

II. LITERATURE SURVEY 

Zainol (1990) have reported that the major problem of 

back pressure vessel was the loss of steam of about 27 to 

50% to the atmosphere. This is due to its design and size 

which are not specific for accumulating and controlling the 

steam distribution to the sterilizers and factory heating. Its 

function is more as a temporarily steam storage vessel for 

maintaining the turbine performance. The practice of 

venting off steam from the back pressure vessel to 

atmosphere over a certain minimum time is inevitable 

when the accumulation of steam in the back pressure vessel 

exceeds the relief valve set point (around 45 psi). 

Consequently, there is a deficit in steam supply to the 

sterilizers, resulting in fresh fruit bunches not being fully 

sterilized.  

Mustafa (1994) have identified three major types of 

disturbances that led to the severe steam fluctuations in 

steam supply and demand. The most critical type is random 

steam fluctuations in boiler, steam turbine, back pressure 

and sterilizers resulting in steam venting or time delay. The 

next disturbance is variation of boiler pressure due to 

inconsistent fuel quality which affects all units downstream 

and the last type is random steam injection in palm oil 

stream such as digester to maintain temperature and flow.  
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Abstract- Metal matrix composites (MMC’s) have evoked a keen interest for automotive and small engine 

applications because they have preferable combinations of mechanical characteristics. In recent times, it could be 

noticed that development of the metal matrix composites (MMC’s) has been emerged as a significant area of research 

in material science. The reinforcement in metal matrix composites is in the form of continuous or discontinuous 

fibers, whiskers or particulates, in various weight fractions. Among metal matrix composites, particulate reinforced 

AMC’s are chosen due to their better mechanical and physical properties. Aluminum metal matrix composites exhibit 

desirable properties than individual conventional material used alone. The present investigation is aimed at evaluation 

of mechanical properties of Al 4032 reinforced with nano- SiO2 at different wt% 0, 1, 2, 3 by stir casting method. The 

mechanical properties of MMC’s viz., tensile strength, compression strength, impact strength and hardness strength, 

microstructure were characterized. 

Keywords- Metal Matrix Composites, Stir casting, Nano - SiO2, Al 4032 

 

I.  INTRODUCTION 

 

Composite materials are natural and manmade materials consisting of two or more constituents which give superior 

properties than those of the individual component used alone. The constituents of MMC’s are having intimate contact 

with each other, with a recognizable interface between them which are not soluble in each other. As compared to metallic 

mixture, each and every material has its individual physical, chemical and mechanical properties. The two constituents 

are reinforcement or fortification and a matrix. The primary interest of composite materials are their high strength and 

stiffness, low density when compared to bulk materials, which provides a weight reduction in the finished part. In almost 

all cases, the fortification is harder, stronger and stiffer than matrix
1
. 

 Metal matrix composites are class of  newborn materials which are appealing for enthusiasm towards industrial 

and investment worldwide.  Metal matrix composites are different from extensively grown organic polymer matrix 

composites because of their metallic character in respect of physical and mechanical properties such as electrical 

conductivity, thermal conductivity, shear strength, ductility and impart themselves to traditional metallurgical processing 

operations. They can resist to elevated temperatures in devastating conditions than organic polymer matrix composites. 

Most metals and its mixture employ as matrix and strengthening materials should be stable over extent temperature and 

non reactive too. The sort, form and spatial arrangement of the fortifying stage in metal matrix composites are the main 

variables in determining their mechanical properties. In processing of MMC’s is to ability to select the appropriate matrix 

and a fortification material. Here, matrix materials employ in MMC’s are aluminum, magnesium, aluminum-lithium, 

copper, titanium and super amalgams and the fortifying stage may be  in the form of particulates, fibers, whiskers. Some 

of the major particulate fortified in composites materials is alumina, silicon carbide, fly ash, titanium carbide, boron 

carbide, quartz , graphite and so on. In specific, particulate fortified MMC’s recently discovered special interest due to 

their specific strength and specific stiffness at room and hoisted temperatures.  The enlargement of MMC’s became great 

extent due to its low density and low cost fortifications
2
.   

 Among above MMC’s, aluminum is the most common matrix material because of its low density, good 

corrosion resistance, high thermal and electrical conductivity and damping capacity. The inclusion of hard and stiff 

ceramic stage has been entrenched to make better modulus behavior and strength properties in metallic matrices. For 

instance, the fortifying phase SiO2 yields both physical and mechanical properties. Discontinuously fortified aluminum 

matrix composites are useful in many applications like engine piston, cylinder drum, transmission valves and so on 
3
.  

According to I.A. Ibrahim et al., the processing methods
4
 utilized to manufacture particulate reinforced MMCs can be 

grouped depending on the temperature of the metallic matrix during processing which includes  liquid phase processes, 

solid state processes and two phases (solid-liquid) processes. The studies further revealed that the physical properties, 

strengthening in metal matrix composites has been related to dislocations of a very high density in the originating from 

differential thermal contraction, geometrical constraints and plastic deformation during processing. 

mailto:kotemech98@gmail.com
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ABSTRACT:-The electrical transformers are key components in the electricity distribution units. The efficient working 

of transformer plays a crucial role in residential, commercial and medical, also proper functioning of hospitals, 

Security, networking, banking and industrial sectors. The load on the transformer and ambient temperatures are two 

important factors that are influencing on the life of the insulating material. The age of the transformer is based on the 

life of insulating material. 

This paper presents, the advanced naturel cooling system  designed for Oil Natural Air Natural Transformer 

by using CATIA 3D Modeling for reducing the transformer hot spot temperature and increasing the life of insulating 

material. By this way, we get the increased life of the transformer and sudden failures can be avoided. 

Keywords:- Age of The Transformer, Life of Insulating Material, Transformer Cooling System, Hot Spot Temperature, 

Thermal Analysis, CATIA 3D Modeling and ANSYS. 

 

1. INTRODUCTION 

 

 The transformers are electrical static devices, which are used to alter the voltage and current levels from low to 

high or vice-versa with constant power output. Generally, the transformers are high efficient (around 95%) [3, 5]. The 

transformers are generally classified into two types. These are step-up transformer and step down transformer. 

 The life of the transformer purely based on the load and ambient temperatures because it affects the insulating 

material in the transformer (1, 2]. In the transformer the insulating material is used for obstruct the direct flow of 

electricity from on part to another part for avoiding the short circuit. Generally the transformers are having good life in 

mechanical arrangements because there are no moving parts or rotating parts. The transformer life is directly affected by 

high temperature causing increasing load on the transformer or high ambient temperatures [1, 2, 3]. 

 In summer seasons the load on the temperature is too high and also the ambient temperatures are also high as 

compared with winter and rainy seasons. So that many of the transformers will fails to work in summer condition due to 

short circuit. This is because of in the transformer the insulation material will burn due to the overheat [4]. To overcome 

this issue some external assistance is provided to cool down the transformer to get increased life, but the efficiency is 

reduced due to utilization of energy within the network. 

 Based on the literature survey if the load and ambient temperature increase the age of the transformer is reduced. 

For this purpose innovative cooling system is required for Oil natural and air natural transformer to dissipate the more heat 

[7].  

 

A. About Transformer Cooling System and Necessity: 

As we know that the transformer is used for alter the voltage levels, during the alteration process the heat is 

generated in the transformer due to resistive losses occurring across the transformer parts. 

The generated heat is harmful to the transformer age, because the insulating material used in the transformer fails 

due to heavy heat. Whenever the insulation failed, the transformer also fails [6]. 

The life of the insulating material is based on the transformer hot spot temperature. So we must dissipate the heat 

to the surroundings and reduce the temperature within safe limit. 
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ABSTRACT- A sandwich-structured composite is a special case of composite material which consist two stiff and 

strong skins or faces separated by a thick light weight core. The core is normally having very low strength, but its 

higher thickness provides the sandwich composite with high bending stiffness with overall low density. This 

construction is one of the most valued structural engineering innovations developed in the composite industry. It finds 

its applications in industries like aerospace, transportation rails etc. In the current application static 3-point bending 

tests were carried out in order to investigate deflection variations in honeycomb sandwich structure by varying the load 

and also its effect on cell shape of the core. The sandwich structure consisted of Aluminium honeycomb core with 

stainless steel facing.   

Theoretical calculations and Simulation analysis are carried out by using Catia and Ansys to study the 

deflections for various loads. The obtained results are compared with experimental values.  

Keywords — sandwich composite, Honeycomb Core, Rectangular Core, cell shape of core, 3-Point bending, Catia V5, 

Ansys R18.1. 

  

I. INTRODUCTION 

 

The idea of sandwich construction has become tremendously popular among the all possible design concepts in 

composite structures, because of the development of man-made cellular materials as core materials. Sandwich structures 

consist of  

1) A pair of thin but strong skins   

2) A thick, lightweight high stiffened core to separate the skins and to carry loads and  

3) An adhesive attachment which is capable of transmitting shear and axial loads (Fig. 1.1). 

 

 

(Fig. 1) 
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ABSTRACT 
In aeronautical, marine and automobile 

industries the use of composites has 

increased due to their high stiffness and 

strength-to-weight ratios long fatigue life, 

resistance to electrochemical corrosion and 

other superior material properties of 

composites. In this paper, the experiments of 

vibrational analysis are carried out using 

Kevlar. Samples of Kevlar composites of 

different layers are used in this research. 

composites are truly materials of future, 

composites will help in developing 

components with better fatigue life and 

strength also these composite components 

can be tailor made to match the exact 

requirement. In this work we are developing 

and studying the behaviours of two different 

composites (regular and hybrid), hybrid 

composites are those which have multiple 

fiber reinforced lamina in their laminate. 

Configurations of the composites are as 

follows  

E-glass/epoxy(0)3, E-glass/epoxy(0)5, E-

glass-Kevlar/epoxy(0)3,E-glass-

Kevlar/epoxy(0)5, E-glass/epoxy(0)3(2mm – 

2nd layer thickness), E-glass/epoxy(0)5(2mm 

– 2nd & 4th layer thickness), E-glass-

Kevlar/epoxy(0)3(2mm – 2nd layer 

thickness),E-glass-Kevlar/epoxy(0)5(2mm – 

2nd & 4th layer thickness) in hybrid 

composite specimens reinforcement is 

changed in alternative layers.  

 

INTRODUCTION 
A composite material is composed of two or 

more materials and holds the properties 

which could not have been attained from 

any of its principal materials. In such 

materials the main load bearing supporters 

are the fibers. The matrix has low modulus 

and high elongation and it delivers elasticity 

to the structure keeps the fibers in situation 

and protects them from the exterior forces of 

the atmosphere. 

Composites have wide use in mechanical 

and aerospace applications due to their high 

specific stiffness and high specific strength. 

Fiber-reinforced composites usually exist in 

the form of thin plates. They are most of the 

time subjected to compressive loads which 

when it reaches critical buckling load has a 

possibility of failure. Hence the buckling 

behavior of the composites has been a major 

concern. 

Laminated composite plates are made up of 

plates consisting of layers bonded together 

and made up of materials chemically 

different from each other but combined 

macroscopically. These have an application 

in aircrafts, railway coaches, bridges et 

cetera because they are easy to handle, have 

got improved properties and the cost of their 

fabrication is low. But their failure can lead 

to catastrophic disasters. And generally the 

failure of these structures is due to the 

combined effect of excessive stresses on it 

and buckling. Hence the buckling behavior 

https://edupediapublications.org/journals
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INTRODUCTION 

The water Industry provides drinking water 

and waste water services (including sewage 

treatment) to residential, commercial, and 

industrial sectors of the economy, it total 

distribution system depends on piping and pipe 

fitting. 

The pipes are used for transporting various 

fluids like water, steam, different type of gases, 

oil and other chemical with or without pressure 

from one place to another place. The pipe 
material used in pipe network system depending 

on the application. Cast iron, wrought iron, 

steel, and brass are the material generally used 
for pipes in engineering practice. The fluid to be 

conveyed in pipes whose temperature to be 

varied but the annual average temperature is 35 

°C while the relative humidity varies generally 

from 70% during the day to 90% at night. The 

temperature of potable water to be conveyed in 
the pipelines will be about 30° C. The pipes 

used in petroleum industry are generally 

seamless pipes made of heat resistance chrome 
molybdenum alloy steel. Such type of pipe can 

resist pressure more than 4Nmm2 and 

temperatures greater than 440.c. 

The pipes for a particular use cannot be made of 

desired length. Therefore pipes of standard 

length are taken and joined together with the 

help of different pipe joints. Pipes and pipeline 
components, including their protective coatings 

and joint materials, that will or may come into 

contact with potable water shall not constitute a 
toxic hazard; shall not support microbial 

growth; shall not cause taste or odour, 

ABSTRACT 

Pipe Distribution network system is very common in industries such as water supply industry, nuclear power 

plant industry, chemical industry, water treatments plants etc, where  the fluid or gases to be transported 

from one location to other location . The pressure loss may vary depending on the type of components used  

in the total network, material of the pipe, the fluid that is being transported through the network and pipe 

fitting. The analysis of pipe network is very important in engineering point of view. A lot of engineering 
problem dealt with it.. Fittings are used in pipe and plumbing systems to connect straight pipe or tubing 

sections, to adapt to different sizes or shapes, and for other purposes, such as regulating or measuring fluid 

flow. Most commonly used fitting or joints  in industries are Elbow joint, T-joint and straight joint . 

One problem facing today’s water supply industries are flow-accelerated corrosion and erosion in pipe 

joints. The model geometry of three different pipe joints i.e. Elbow, T section and straight joints are created 

by using solidworks 2016 software  and the simulations are being performed using the ANSYS CFD 

FLUENT module after mesh were created using the ANSYS software. This report documents the results of 

the simulations that have been made to date; baseline results employing the RNG k-ε turbulence model are 

presented. Pressure, velocity, shear stress on wall, turbulent kinetic energy inner surface of elbow joint , 

straight joint & T - joint are shown in figures, and there values are noted and tabulated.. Plots of the 

velocities, pressure field, wall shear stress, and turbulent kinetic energy adjacent to the wall are shown 

within the three different joints section.  
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Optimization model of renewable source water pump using fuzzy 

logic controller 
 

 

 

 

Abstract 

This paper discusses about the optimization of solar renewable source water pump. A novel method of water level 

regulation is provided based on a Fuzzy logic controller. The main objective of this paper is to supply the water 

according to the needs of the users regardless of dynamic variations in the climatic conditions. The paper focuses on 

the design and optimization of the power generated from the Photo Voltaic Generator and to regulate the water in the 

tank. A fuzzy logic controller is used to control the solar water pumping system. The controller generates the 

reference speeds necessary for the PWM generator to control each DC/DC boost converter considering water levels 

in three tanks and instantaneous value of the solar radiation. The performance of the controller is tested on a mini 

residential apartment . The system performance is tested using MATLAB/ SIMULINK environment 

 

Keywords:  DC/DC boost converter, Fuzzy controller, PMDC motor and  Solar water pumping system. 

 

1. Introduction 

Recent years, the world is utilizing the solar power applications to every field. They play a major role in 

agricultural purposes as irrigation systems.The world is facing problems in delivering water to the 

communities and to the agricultural fields because of deficit in electricity and due to added high price of diesel 

fuels. So an alternative should be adopted for the supply of water requirements which can be implemented 

with solar systems.The electrical energized motors driven adoption in renewable photovoltaic water pumping 

system is one of the most popular methods. 

As agricultural technology is changing promptly day to day in the farm machinery, small holding building and 

manufacture conveniences, many works were being studied in applying the solar water pumping networks. A solar 

focused water pumping system is construction of PV panels and pumps as basic components. In order to control and 

enhance the pumping system, many works are done on the choice of the drive system to border to the PV source, such 

as dc motor, induction motor, synchronous motor. Dc motors are used because they offer cool operation with reduced 

conversion and little power consumption Thus, the optimization of both using PV power and adjusting the system is 

presented the persistence of more researches. Renewable energy sources, such as PV, wind, biomass sources and be 

used in water pumping system.[1].Many technical studies are worked in PV water-pumping systems as discussed in 

[2]. Previous analysis highlighted the ancient development of PV water-pumping control [3]. Many mechanisms are 

also developed in sizing PV water-pumping systems [5]. The voltage and current of PV cell is affected by the 

temperature and irradiation The voltage has positive effect on temperature and current has negative effect. Therefore 

the maximum point is to be tracked and several works are done in extracting maximum power point tracking (MPPT 

techniques) in solar cells [6]. A fuzzy control MPPT is developed where the controller generates a control signal for 

the PWM generator which fine-tunes the duty ratio of the buck chopper to maximize the motor speed and the water 

discharge rate of centrifugal pumping [7].In the present paper, designing and optimization of Solar Water Pumping 

System in a real time with fuzzy control is developed. It consists of PV modules connected to pumping motors 

through boost converter, with the water tank. Here a new technique with fuzzy control is implemented where it 

applies its efficiency in control of speeds as outputs of the motors by taking solar radiation and water level feedback 

as inputs. The fuzzy controller in water pumping system is applied in real time and tested for its efficiency. The 

implemented system with fuzzy controller is suitable for rural communities and an agricultural field for cattle sheds 

because it is very consistent, reasonable and quiet simple to sustain. 
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Voltage Regulation of Hydro Standalone 1-Φ Micro 

Grid using Fuzzy Logic Based Adaptive Sliding 

Mode Control Algorithm 

Ramya Vasamsetti, S. Varalakshmi, M. Mangalakshmi 

Abstract: This paper presents an adaptive sliding mode control 

(ASMC) of an improved power quality standalone single phase 

microgrid system. The proposed microgrid system integrates a 

governor-less micro-hydro turbine driven single- phase two 

winding self-excited induction generator (SEIG) with a wind 

driven permanent magnet brushless DC (PMBLDC) generator, 

solar photo-voltaic (PV) array and a battery energy storage 

system (BESS). These renewable energy sources are integrated 

using only one single-phase voltage source converter (VSC). The 

ASMC based control algorithm is used to estimate the reference 

source current which controls the single-phase VSC and 

regulates the voltage and frequency of the microgrid in addition 

to harmonics current mitigation. The proposed ASMC estimates 

the reference real and reactive powers of the system, which is 

adaptive to the fluctuating loads. The sliding mode control is 

used to estimate the reference real power of the system to 

maintain the energy balance among wind, micro-hydro, solar PV 

power and BESS, which controls the frequency of standalone 

microgrid. The proposed microgrid is implemented in real time 

using a DSP (Digital Signal Processor) controller. Test results of 

proposed microgrid shows that the grid voltage and frequency are 

maintained constant while the system is following a sudden 

change in loads and under intermittent penetration of wind and 

solar energy sources. 

Index Terms: Standalone Microgrid, Renewable Energy 

Source, Single Phase SEIG, Battery Energy Storage System 

(BESS). 

I. INTRODUCTION 

HE benefits of an integration of renewable energy sources 

like wind, solar and micro-hydro with BESS (Battery 

Energy Storage System) are currently well recognized. The 

function of microgrid as controlled entities explores the 

possibility of coordinating standalone renewable energy 

sources so that they behave as a single producer of electrical 

energy to avail the full advantages of renewable 

energyresources in a consistent and manageable way.The 

energy balance and system parameters control are the key 

features of the microgrid.In order to achieve proper 

integration of renewable energy sources (RES), the 

development of effective frequency and voltage control 

scheme is essentially desired [1] - [2]. The concept of 

microgrid is most interesting for successful dealing with the 

challenges in the integration of renewable energy sources 

[3]. A microgrid is having capability to operate in both 

standalone and grid tied modes operation depending upon 

the design of suitable control scheme [9] - [10].  
Revised Manuscript Received on December 25, 2020. 
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The various derived forms of the microgrid such that virtual 

power plant, cognitive microgrid and active distribution 

system can be studied as a main constituent of smart grid [4] 

- [8]. In grid tied microgrid, the main grid supplies the 

deficit power and absorbs the surplus power in a grid tied 

microgrid in order to maintain power balance which in turn 

regulates the system frequency. Whereas, in a standalone 

microgrid, the balance of active and imaginary powers, is 

achieved using controlling the flow of power among 

different components of the microgrid[9] - [10]. An IEEE 

standard for interconnection of distributed energy sources 

are given in [11]. The voltage, frequency, real and 

imaginary powers are the main system variables required to 

control the operation of the microgrid [11]. BESS allows the 

large scale integration of intermittent energy sources [12]. 

Despite of its benefits, the capacity of BESS is not fully 

utilized in the microgrid system yet [13]. Power electronic 

control of integrated renewable systems has been discussed 

extensively in [14] - [15]. A comprehensive review of 

control of power electronic converters used in microgrid is 

presented in [16]. The main challenge in control of 

standalone microgrid includes the balance of powers and 

control of system voltage [17]. NABC and other control 

schemes of single-phase SEIG feeding fluctuating loads is 

reported in [18-22]. The comparison among photovoltaic 

array maximum power point tracking techniques are 

discussed in [23]. In this paper, the design and 

implementation of an adaptive sliding mode control 

(ASMC) algorithm [24] of single-phase microgrid system is 

proposed. It consists of three main renewable energy sources 

such as micro-hydro, wind and solar PV based generation. 

 The main contributions and advantages of proposed 

system are as follows. 

The adaptive sliding mode control (ASMC) eliminates all 

possibilities of overshoot and undershoot problem in DC 

link voltage of the VSC which reduces the required size of 

DC link capacitor and BESS. The proposed control reduces 

the size required for DC link capacitor connected across the 

BESS. The proposed control never allows the increase of 

DC link voltage above the maximum float charge voltage 

that  increases the life of the battery. The proposed sliding 

mode based control used for power balance is found highly 

suitable, stable and robust for such highly nonlinear 

microgrid system where the multiple parameters vary in a 

very large range. 
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Abstract: This ipaper iproposes ia ihigh-frequency-link isoft 

iswitching ipulse-width idc–dc iconverter ifor iibattery ichargers. 

iZero-voltage iswitching iof ipower iswitches iis iachieved ifrom 

ilight iload ito ifull iload. iReverse irecovery ilosses ican ibe 

ireduced iin ithe isecondary iside ioutput idiodes iwithout iusing 

iany iadditional icircuit icomponents. iZero-current iswitching iof 

ioutput idiodes iis iachieved iby iusing ithe iseries-resonant 

icircuit iin ithe isecondary iside i.The icirculating icurrent iin ithe 

iprimary iside ifull-bridge icircuit ican ibe ichanged iby ithe 

ioperation imodes iof ithe ioutput idiode icurrent. iAs ia iresult, ia 

ihigh iefficiency ican ibe iachieved ifor iEV ion-board ibattery 

ichargers. iThe iperformance iof ithe iproposed iconverter iis 

ievaluated ithroughout iMatlab iSimulation iresults ifor ia i2.0- 

ikW iicircuit 

Keywords : iDC–DC iConverter, iHigh iFrequency iLink,  

iBattery iCharger 

I. INTRODUCTION 

Asl generally  recognised electric  vehicleslcan achieve higher 

energy lconversion  efficiency,  motor-regenerativelbraking  

capability,  fewer  local  exhaust  emissions,  and  lesslacoustic  

lnoise  land  vibration,  aslcompared  tolgas-engine  vehicles.  

The  batterylhaslanlimportant  role  in  the  ldevelopment  of  

electriclvehicles (EVs)landlplug-inlhybrid electric 

vehiclesl(PHEVs). 

 
Fig.1 lElectric lvehicle land lits lmain lmodules 

An  EV  shownlin  Fig..1  l[1]  lis  a  vehicle  propelledlby  

electricity,lunlike  the  conventional  lvehicleslon  road  

todaylwhichlarelmajor  consumerslof  fossil  fuels.  

Thislelectricity  can  lbe  leither  lproduced  

outsidelthelvehicleland  stored  in  a  battery  or  produced  

onlboard  with  the  help  of  fuel  lcells 

l(FC’s).lTheldevelopmentloflEV’s startedlas early  as1834 

when the firstlbatterypowered  lEVl (tricycle)l wasbuilt lby 

Thomas Davenport  [2],which  appeared  tolbe  lappalling,  las  
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lit  leven  lpreceded  the  invention  of  the  ICElbased  onl 

gasoline  or  diesel  fuel.lTheldevelopmentlof  EV’s  lwas  

discontinued  as  theylwerelnotlvery  convenient  and  

efficientl toluselas  they  were  lvery  lheavy  andltook  a 

llongltimelto  recharge  .Moreover,lfrom  the  end  oflthe  year  

1910,ltheylalso  lbecamelmorelexpensive  thanl ICE lvehicles 

.This  led  to  the  development lof lgasolinebased lvehicles 

However,ltherelarelconcernslover  the  depletionlof  fossil  

fuel  andlgreen  house  lgases  lcausing  long  term lglobal 

lcrisis  like  climatic  changes  andlgloballwarming.  These  

concernslare  lshifting  the  focus  back  to  development  

oflautomotive  vehicles  whichluse  alternative  lfuels  lfor  

loperations  .Theldevelopmentlof  suchlvehicleslhas  become  

imperativelnot  only  forlthelscientists  lbut  alsolfor  the  

governments  around  the  globe  as  can  be  substantiated  by  

the  lKyoto  lProtocol  lwhich  hasla  totallof  183lcountries  

ratifying  itl(As  on  January  2009).lThelBEVlhaslbeenlsince  

lfew  years  alvery  attractive  researchlarea  both  

bylcarlmanufacturersland  scientificlresearchers.  lThe  

system  architecturelof  HEV/EV  

 
Fig. 2  lTypical  lcharging  lprofile  lof  lLi-Ion  lcel 

 

B.  Charger  lClassifications 

SinceltheinceptionloflthefirstlEVs,there0havebeenlmanyldiff

erent charginglsystems lproposed. Due to many different 

configuration so fthechargers, itisrequiredl tol classify ltheml 

basedlonlsomelcommonldesignlandlapplicationlfeatures.Tab

le1.1l[6]llistslfivedifferent lmethodslof classifying chargers 
lBattery  lcharger  lclassification 
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Abstract: iThis ipaper iproposes ia ihierarchical iFuzzy 

iInterface iSystem i(FIS) iPredicated icontrol iarchitecture 

idesigned ifor ian iarbitrary ihigh ivoltage imulti iterminal idc 

i(MTDC) inetwork. iModular imultilevel iconverter i(MMC)is ia 

iwell-proved icircuit itopology iin ivoltage-source 

iconverter-based ihigh ivoltage idirect icurrent i(VSC-HVdc) 

itransmission isystems. iAs iis iknown, ithe iconventional 

ihalf-bridge isubmodule i(HBSM)-based iMMC-HVdc iis inot 

isuitable ifor ioverhead iline itransmission iapplications. iIn 

iaddition, ihigh ienergy istorage irequirements, ii.e., ilarge 

icapacitance iis iinevitable. iThe iconventional idesign iof ithe 

ifull-bridge isubmodule i(FBSM)-based iMMC iusually idoes inot 

iutilize ithe inegative ivoltage istate iof iFBSM iin inormal 

ioperation. iConsidering ithe isame idc ivoltage ias iwith ithe 

iHBSM icase iand iutilizing ithe inegative ivoltage istate iof ithe 

iFBSM, ithis ipaper ipresents ithe idesign imethod iof ithe ipower 

itransmission icapability iof ia isingle iFBSM. iMeanwhile, ian 

ioptimized ienergy istorage icapacitance idesign imethod iof ithe 

iFBSM iis iproposed. iWith ithis imethod, ithe icapacitance iof 

iFBSM ican ibe ireduced isignificantly. iThe icorrectness iand 

ieffectiveness iof ithe iproposed imethod iis iverified iby ithe 

isimulation iof ia±160kVVSC-HVdc iMMC iand ithe icomparison 

iresults iof ithe idc ishort ifault iblocking iand iride ithrough 

icapability iare ialso iprovided. 

Keywords— iFuzzy icontroller, iHVdc isystem, imodular 

imultilevel iconverter i(MMC), idroop icontrol isystems, ipower 

iquality. 

I. INTRODUCTION 

In ihigh ivoltage idirect icurrent i(HVdc) itransmission 

iapplications, ivoltage-source iconverter i(VSC) iis isuperior ito 

iconventional iline icommutated iconverter iin iterms iof iconstant 

idc ivoltage ipolarity, iindependent icontrol iof iactive iand 

ireactive ipower, ino iproblem iof icommutation ifailure iand iso 

ion i[1], i[2]. iModular imultilevel iconverter i(MMC) iwhich iwas 

ifirst ipresented iby iMarquardt iin i2003 i[3] iis ia ipromising 

iconverter itopology. iCompared ito ithe iconventional itwo-level 

ior ithree-level iconverters, iMMC iis ian iattractive icircuit 

itopology iin ihigh ivoltage iand ihigh ipower iapplications, idue ito 

iits ilow iharmonics, iscalability, ihigh ireliability, iand ihigh 

iefficiency i[4]–[7]. iHence, iMMC iis iwidely iadopted iin imany 

iVSC-HVdc itransmission iprojects i[8]. 
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When idc ishort-circuit ifault ioccurs, ithe ivoltage iof idc ipositive 

iand inegative ivoltage ibecomes ialmost izero. iLow iimpedance 

ileads ihigh iac icurrents ito iflow ithrough ithe ifreewheeling 

idiodes ifrom ithe iac iside ito ithe idc iside ieven iwhen iall ipower 

idevices iare iturned ioff i[9]. iThe iarm icurrents iincrease irapidly 

icausing iserious idamage ito ithe iMMC. iHence, ihow ito ideal 

iwith ithe idc ishort-circuit ifaults iis ione iof ithe imain iconcerns iin 

iHVdc itransmission isystems, iespecially iin ithe ioverhead iline 

iapplications. iGenerally, ithere iare itwo imethods iabout 

ihandling ithe idc ishort-circuit ifaults iin iorder ito iensure isafety 

ioperation iof ithe iMMC. iThe ifirst ione iis ithe iac ior idc icircuit 

ibreaks i(CBs) iemployed iso ias ito idisconnect ithe iMMC ifrom 

ithe ifault ipoint ior iac-side igrid. iThe iresponse iof ithe 

iconventional iac iCBs iis inot ifast ienough ifor ifault iisolation 

i[10]. iThe ipower idevices ibear iexcessive icurrent istress iduring 

ithe iresponding itime. iSeveral isolid-state idc iCBs ihave ibeen 

iproposed iin i[11]–[13] iwhich ican icut ioff ifault icurrent iin ia 

ivery ishort iperiod iof itime. iHowever, ithe idc iCBs iare 

iextremely iexpensive iand ithe ion-state ioperational ilosses iare 

isignificantly ihigh iowing ito ithe ipower idevices iin ithe icurrent 

ipath i[14]. iHence, ithe idc iCB iis istill ivery ifar ifrom ithe iwide 

irange iof iapplications. 

II. DESIGN iOF iPROPOSED iSYSTEM 

A. System Configuration 

iThe iproposed isystem imodelled ion ithe iMatlab i/ iSimulink 

iplatform ito iimprove ithe iperformance iof ithe ifuzzy iinference 

iMMC ibased iHVdc isystem ias ishown iin iFig.1. i iCompared 

ilwith ilthe iltraditional illogic ilsystems, ilfuzzy illogicis ilvery 

ilclose ilto ilhuman ilthinking iland ilnatural illanguage. iFuzzy 

ilcontrol which ilis ilbased ilon ilthis ilfuzzy illogic, ilprovides ilan 

ileffective ilmeans ilof extracting ilthe ilinexact ilnature ilof ilthe 

ilreal ilsystem. ilFL ilcontroller ilisbased ilon ila ilset ilof 

illinguistic ilcontrol ilrules iland ilis ilrelated ilby ilthe ildual 

iconcepts ilof ilfuzzy ilimplication iland ilthe ilcompositional 

ilinference ilrule. The ilabove ilmentioned ilcontroller ilprovides 

ila ilsequence ilof iloperations iltobe ilperformed ilto ilconvert 

ilthe illinguistic ilcontrol ilstrategy ilbased ilon ilexpert 

iknowledge ilinto ilan ilautomatic ilcontrol ilstrategy. iThe 

ilresults ilobtained ilbythe ilFLC ilare ilmore ilaccurate ilthan 

ilthose ilobtained ilby ilthe ilconventional icontrollers. iThese 

ilfuzzy illogic ilbased ilcontrollers ilare ilwell ilsuited ilfor 

iapplications ilinvolving ilcomplex ilanalyses ilor ilwhen ilthe 

ilavailable ilsourceof ilinformation ilinvolves iluncertainty ilor 

iin ilexactness. 
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Abstract: The implementation of the PV system and its 

integration into the grid has been increased. In this process some 

power quality issues arise i.e. harmonics, voltage sags / surges, 

interruptions, flickers, transients, and this is due to non-linear 

loads, arc furnaces, frequent starting / stopping of electric motors, 

oscillating loads and interactions of different semiconductor 

devices. Within these interharmonics is one of the emerging power 

quality issues in grid-connected photovoltaic (PV) systems. Based 

on previous case studies and field measurements, evidence of 

interharmonic emission from maximum power point tracking is 

one of the leading causes of interharmonics in PV inverters. In 

this regard, MPPT parameters such as sampling rate and 

perturbation step size have a strong impact on the interharmonic 

characteristic of PV system, and to overcome these problems, a 

mitigating solution has been previously proposed , namely 

modifications of the MPPT algorithm so as to randomly select the 

sampling rate between the fast value and the slow value. By 

implementing this technique with an artificial neural network 

controller for the control of the inverter. With the proposed 

method, the voltage perturbations of the DC-link voltage as well as 

the harmonics of the grid currents are reduced and the 

performance of the MPPT and PV system has been increased. The 

performances of the proposed system has been validated on a 

MATLAB / SIMULINK software environment.  

Keywords: Inverters, Interharmonic,  maximum power point 

tracking (MPPT), photovoltaic (PV) systems, power quality, 

Artificial neural networks(ANN).  

I. INTRODUCTION 

The penetration of PV systems is increasing day by day, 

and at the same time challenging problems related to the grid, 

integration has emerged over the past 20 years. One of the 

emerging problems with the power quality of grid-connected 

Photovoltaic systems is the interharmonics. Interharmonics 

are defined as the non-integer times of the fundamental 

frequency [6]. Inverters are the potential source of 

interharmonic emissions for Photovoltaic systems observed 

both within the field measurements and the laboratory test 

environment [7] - [11]. The interharmonic emission limit is 

still under development and it can cause voltage flickering, 

fluctuations, and unintentional disconnection of PV systems. 

Therefore, interharmonic emissions should be avoided in PV 

systems, and for which a reduction is also required [12]. The 

maximum power point tracking (MPPT) [8] - [11] is one of 

the most important causes of the interharmonics in PV 

systems, by which the disturbance of the voltage of the PV 
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arrays during the tracking of the maximum power point 

(MPP) inevitably causes an intrinsic error caused are power 

fluctuations on the DC side, especially during steady-state 

operation. Based on the above analysis, a mitigating solution 

proposed for interharmonics in PV systems is nothing but 

randomly switching operation between a fast and slow 

sampling rate of the MPPT- Algorithm [12] in conjunction 

with the control of the artificial neural network [2] - [3] for the 

DC- link voltage control. This ANN control strategy is used to 

reduce the steady-state error and improve the ability to 

suppress harmonics and the rise time in the control. 

Therefore, the interharmonics within the output current are 

effectively reduced due to the distribution of the frequency 

spectrum and also peak overshoots in an output current that 

has been reduced due to the reduction in the DC-link voltage 

perturbation. This paper discussed the design of the proposed 

system and performance characteristics of the PI Controller 

Model in Section II, Modified Control Scheme in Section III. 

Simulation results & Analysis and conclusions are elaborated 

in Section IV and V respectively. 

II.  DESIGN OF PROPOSED SYSTEM 

A. System Configuration 

The proposed system modelled on the Matlab / Simulink 

platform to improve the performance of the 1-Φ 

grid-connected photovoltaic inverter system as shown in 

Fig.1.  The Random sampling technique [1][18] is  

implemented here to enhance the MPPT 

algorithm[14]tracking performance. The single-stage 

converter offers good efficiency, lower cost, and easier to 

implement. With this proposed model, the operation of the 

inverter control is can be done with a technique of DC-link 

voltage controller as well as the current controller. In this 

DC-link voltage control strategy, ANN[2]-[3] was 

implemented to reduce steady-state errors, harmonics 

rejection capability, and improvement in the rise time of the 

system. Whereas PR current control strategy to be used for 

zero steady-state error under the stationary reference frame 

using the PLL technique. The LCL filter is employed between 

the grid and the inverter to attenuate the switching frequency 

harmonics produced through the inverter connected to the 

grid, it additionally has higher attenuation functionality of 

excessive order harmonics and higher dynamic characteristic.  
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Abstract 

Micro grid system is formed to provide reliable electricity and heat delivering services 

by connecting distributed generations and loads together within a small area. Low-

Voltage Dc Micro grid faces problems on  load sharing and circulating current issues of 

parallel-connected dc–dc converters in low-voltage dc microgrid .microgrids can help overcome 

power system limitations, improve efficiency, reduce emissions and manage the variability of 

renewable sources.Droop index (DI) is introduced in order to  improve the performance of DC 

micro grid, which is a function of normalized current sharing difference and losses in the output 

side of the converters.The proposed fuzzy based droop control method minimizes the circulating 

current  and current sharing difference between the converters based on instantaneous virtual 

resistance .This results shows difference between  pi and fuzzy and it is implemented using 

MATLAB/SIMULINK 

 

Keywords: Micro grid ,Converters ,Drop control 

 

1. Introduction 

    The concept of Micro grid has been introduced for sustainable energy generation and proper 

utilization of small-scale distributed energy resources (DERs). When DERs such as solar, wind, 

and fuel cell are connected together, its energy management becomes important [1]. It is not 

necessary that these energy sources exist in the same site but can be scattered depending upon the 

ease of energy harness. Integrating DERs to a common ac or dc grid through power electronic 

interfaces gives flexibility in conversion and power level. One of the main advantages of micro 

grid is that, it can be operated in islanded or grid-connected mode [2]. Several effective control 

strategies have been developed and implemented to integrate DERs to existing power grid [3]–

[5]. The control of ac micro grid deals with the power flow, load sharing, voltage regulation and 

mitigation of various kinds of power quality issues [6]; whereas, in dc micro grid, power quality 

issues such as reactive power and skin effect are not present. There are several control issues 

related to the micro grid, including interconnection schemes between DERs and common dc grid, 

voltage control among parallel converters, load sharing, maximum power point tracking, and 

energy storage [9], [10]. Among these, this paper focuses on the voltage control and load sharing 

between different DERs connected through dc–dc converters to a common dc microgrid. The 

problems associated with voltage control are poor load sharing and circulating current between 

converters [12]. The reasons for variations from the constant output voltage power, load, 

parametric variations, and error in voltage and current feedback. The circulating current issue 

will arise if there is a mismatch in the converters output voltages. Several load sharing methods 
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Abstract-This paper deals with the operation of doubly fed 

induction generator (DFIG) with an integrated active filter 

capabilities using grid-side converter (GSC). The main 

contribution of this work lies in the control of GSC for supplying 

harmonics in addition to its slip power transfer. The rotor-side 

converter (RSC) is used for attaining maximum power extraction 

and to supply required reactive power to DFIG. This wind energy 

conversion system (WECS) works as a static compensator 

(STATCOM) for supplying harmonics even when the wind turbine 

is in shutdown condition. Control algorithms of both GSC and 

RSC are presented in detail. The proposed DFIG-based WECS is 

simulated using MATLAB/Simulink.   

Keywords— Doubly lfed linduction lgenerator l(DFIG), 

lintegrated lactive lfilter, lnonlinear lload, lpower lquality, lwind 

lenergy lconversion lsystem l(WECS). 

I. INTRODUCTION 

Wind lower lis lthe lconversion lof lwind lenergy linto la 

lsuitable lform lof lenergy, lsuch las lusing lwind lturbines lto 

lgenerate lelectricity, lwindmills lfor lmechanical lower, 

lwind lpumps lfor lwater lpumping, lor lsails lto lpropel 

lships. lThe ltotal lamount lof leconomically lextractable 

lower lavailable lfrom lthe lwind lis lconsiderably lmore 

lthan lpresent lhuman lower luse lfrom lall lsources. lWind 

lower, las lan lalternative lto lfossil lfuels, lis labundant, 

lrenewable, lwidely lspread, lclean, land lproduces lno 

lgreenhouse lgas lemissions lduring loperation. lWind lower 

lis lthe lworld‗s lrapid lgrowing lsource lof 

lenergy.Currently, la lhuge lamount lof ldoubly-fed 

linduction lgenerators l(DFIGs) lin lhigh-power lwind 

lturbine-generators l(WTGs) lare loperational las ldistributed 

lgenerators l(DGs) lunits lin lmicrogrids. lRecent lgrid lcodes 

lrequire la lWTG lremains loperational lduring ltransient 

land lsteady lstate lunbalanced lgrid lvoltages.A lvoltage 

lunbalance lcan lsteadily lexist lin la lmicrogrid ldue lto 

lunequal limpedance lof ldistribution llines, lnonlinear lloads 

lsuch las larc lfurnaces land lunequal ldistributions lof 

lsingle-phase lloads.A ldistributed lintelligent lresidential 

lload ltransfer lscheme lwas lproposed lto ldynamically 

lreduce lvoltage lunbalance lalong llow lvoltage ldistribution 

lfeeders. lHowever, ldue lto lusing lwidely ldistributed land 

lvariable lloads lsuch las lsingle-phase lmotors, land 

lnonlinear lloads lin la lmicrogrid, lthe lvoltage lunbalance 
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lcondition lcannot lbe lcompletely lmitigated. On lthe lother 

lhand, leven la lsmall lamount lof lvoltage lunbalance lcan 

lcause lnotable lcurrent lunbalance lin la lDFIG. lThis 

lcurrent lunbalance lcauses ltorque lpulsations land 

loverheating lof lthe lmachine lwindings lwhich leventually 

lreduce lthe llifetime lof la lDFIG-based lWTG lin la 

lmicrogrid. lModeling land lvector lcontrol lof lDFIG-based 

lwind lturbine lunder lunbalanced lconditions lin lmicrogrids 

lare lwidely laddressed lin lliterature.The lexisting 

lunbalanced lvector lcontrol lschemes lfor lDGs 

lconventionally luse ltwo lpairs lof lindividual lcontrollers 

lfor lthe lpositive land lnegative lsequence lcomponents lof 

lunbalanced lcurrents.Tuning lof lthese lcontrollers ldue lto 

lthe ldelays lof lthe ldecomposing lpositive/negative 

lsequences lfilters loften lrequires lcomplex lalgorithms lin 

lunbalanced lvector lcontrol lschemes.Alternative lmethods 

lhave lbeen lintroduced lwhich ldirectly lprocess lthe 

lunbalanced lrotor lcurrent lwithout ldecomposition linto 

lpositive/negative lsequences. lHowever, lin lthese lmethods, 

lthe lcalculation lof lcurrent lreferences lbased lon lthe lower 

lpulsations lalso lrequires lthe lpositive land lnegative 

lsequence lcomponents lof lthe lmachine lstator lvoltage, 

lcurrent, land lflux. lDirect lower lcontrol l(DPC) lmethods 

lhave lbeen lalso lsuggested lfor lunbalanced lvoltage 

lcondition lwhich lrelatively lreduce lthe lcomplexity lof lthe 

lcontrol lmethod lcompared lto lthe lvector lcontrol 

lscheme.However, lthe lDPC lmethods lsimilar lto lthe 

lunbalanced lvector lcontrol lmethods lstill lneed 

ldecomposition lof lpositive/negative lsequences land 

lcompensation lfor lthe lfilters ldelays. lThis lproject 

lpresents la lcontrol lmethod lfor la lDFIG lconnected lto lan 

lunbalanced lgrid lvoltage, lwhich luses lthe linstantaneous 

lreal/reactive lpowers las lthe lstate lvariables. lThe 

lproposed lcontrol lapproach loffers la lrobust lstructure 

lsince lits lstate lvariables lare lindependent lof lthe 

lpositive/negative lsequences lof lthe lDFIG lcurrent 

lcomponents.The lsuggested lcontrol lscheme lalso lreduces 

lthe lDFIG ltorque/power lpulsations lby lusing lthe 

lreal/reactive lower lcommands lof lthe lrotor-side 

lconverters lin la lDFIG lwind lenergy lsystem. 

lFurthermore, lat llow lwind lspeed land lhigh lunbalanced 

lgrid lvoltage lconditions, lthe lexcess lcapacity lof lgrid-side 

lconverter lcan lbe lused lfor lpartial lcompensation lof 

lunbalanced lstator lvoltage. 
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Abstract: 

 Transmission lines are incessantly disturbed with any kind of temporary or permanent faults, leads to 
effect of system stability and reliability. In order to avoid this issue, well operated distance relays are 

needed to be designed.  Generally, Relay will provide accurate information for circuit breakers operation 

during occurrence of any kind of fault. Faults in transmission lines be detected first for immediate 
removal of fault to protect the system and then ensue to classify the type of fault by the relay. This paper 

introduces a new scheme for fault detection and classification on transmission line using Transient 

monitor index method. The proposed method calculates transient monitor index values from measured 

currents signals from one end information. These index values will discriminate the fault from normal 
event within a short duration and also classify the nature of the fault. The performance of the proposed 

method is studied on 500kV, 50Hz two terminal transmission system under MATLAB/SIMULINK 

environment. Different critical faults and non-fault events were simulated and the results show that the 
proposed method gives more accurate and faster response than other existing methods. 

Keywords: Three-phase current signals, Transient monitor index, critical events.  

 

1. Introduction 
 

In power system, transmission lines are one whose probability of occurring faults is more due to its 

lengthy nature and expose to the atmospheric conditions. Transmission lines transfer bulk amount of 

power so we have to protect it from the fault events to achieve continuous reliable power supply to the 

consumers. Therefore, a proper fault detection schemes is adopted in the relay operation to provide 
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Abstract: Single-Phase AC-DC-AC converters are employed in 

vast of applications such as UPS Systems, Motor Drives,     Yaw 

Drives, Traction and Micro Grids. This paper introduces    an 

incipient topology for multilevel inverter based Single-Phase 

AC-DC-AC converter for different types of loads. The suggested 

converter consists of two phases; a full bridge rectifier              that 

converts AC supply to DC supply and a multilevel inverter that 

converts DC supply to AC supply cascaded into a rectifier. For the 

proposed system, the multilevel inverter is chosen as it raises the 

voltage output level and thus diminishes the Total Harmonic 

Distortion (THD). The converter suggested here effectively 

reduces the harmonics in the output voltage and using Multilevel 

Inverter, reduces THD in the AC-DC-AC converter.                    The 

simulation outcomes are acquired from MATLAB®Simulink 

platform and a hardware prototype of the inverter is done. 

Keywords: Multilevel Inverter, AC-DC-AC converter, Filter 

Design, Total Harmonic Distortion.  

I. INTRODUCTION 

Conventional AC-DC-AC converters shown in Fig.1, 

which are broadly utilized for power utility and drive 

applications, are the indirect ac-ac converters. It is important 

to focus on flexible speed drive. The converter associated 

with the source is a voltage source rectifier and the load side 

converter is a voltage source PWM inverter. The DC bus is 

provided between the rectifier and inverter components of 

the drive. The ripple content in the output voltage of rectifier 

must be expelled before any power semiconductor switches 

are “on”. If not, this distortion will appear in the output of the 

load.               The inverter part is comprised of group of power 

transistor and diode combinations. These changes over the 

DC supply again to AC. For every half cycle,             the 

inverter's power semiconductor switches are turned on and 

off several times, resulting in a pseudo-sinusoidal current 

waveform. 
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Fig. 1 Conventional Single Phase AC-DC-AC Inverter 

 

Normally the induction motor drive with performance 

improved AC-DC-AC converter must have the properties 

like:  In the Voltage Source Inverter (VSI) side, primarily it is 

ought to have significant torque and flux operation and 

maximum output torque for given range of speed operation 

[1]. In the rectifier fed DC side there should be bidirectional 

power flow, increased Total Harmonic Distortion (THD) in 

input and reduction of link capacitor range [3].  

This method of power conversion has impediments like, it 

uses an IGBT PWM inverter for DC-AC conversion, in which 

the ac line voltage is not pure sinusoidal, and hence there may 

be harmonics located at high frequencies causing more THD 

[6]. In case if these inverters are used for Adjustable Speed 

Drives (ASD), then the voltage ranges used are low, this 

happens due to factors like: 

i.  The presence of increased dv/dt in the pulse width 

modulated ac line voltage is not tolerable in the average to 

maximum voltage ranges. 

ii.  Sharing of load power by just four switches of                

the inverter  

There are two strategies to approximate near-sinusoidal 

voltage by utilizing four-switch inverter. 

  Current Source Inverter (CSI) connected to                     

a capacitive filter. 

  Voltage Source Inverter (VSI), which includes an 

inductive (L) or combination of inductive and capacitive   

(L &C), filters at the load terminals. 

Despite the fact that above said topologies have an 

advantage of producing near sinusoidal voltage waveforms, 

but they have a disadvantage, that load power is shared only 

among four power switches for a single phase inverter [7]. 

Therefore, it is troublesome when this converter is connected 

to an adjustable speed drive, since it reduces the motor 

performance. Hence multilevel inverter topology is used in     

the proposed system to reduce the dv/dt and to share load 

power among different switches [4].  
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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 

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 the present scenario. The energy generated from 

renewable energy sources varies according to 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. In this work, the Artificial Neural Network 

based Maximum Power Point Tracking scheme has been 

introduced with Photovoltaic (PV) power generation. Also, a 

bi-directional charger is introduced to overcome the battery issues. 

The model is evaluated in the MATLAB/SIMULINK package. The 

performance of the system is analyzed by applying different 

voltage levels to qZSI. The voltage gain, effectiveness of the 

scheme, MPPT and the regulation of the voltages are observed. 

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

I.  INTRODUCTION 

 The major non-conventional energy sources are PV, 

wind energy, and hydrogen powered fuel is scientifically 

acknowledged with the distributed generation. In general, the 

output of renewable is not regulated and it must be controlled 

by power converters. The power system reliability makes 

sure by the working of the converters. Regarding the 

converter circuit, the old cascaded topology of DC-DC 

converter and inverter makes the power circuit and controller 

circuit more complex. Furthermore, price and space needs are 

also high. The quantity of power electronic converters causes 

less effectiveness. 
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The solar power generation is suitable and high capable after 

the arrival of thin-film PV technology, less price, outstanding 

efficiency, less weight, elasticity, and easy installation is 

achieved. In order to interconnect a PV based power source 

with the grid, we need to add a DC-DC switches which 

increases the cost of the system. Using those converter 

configurations would result in a larger stage of power 

conversion configuration. In order to reduce the 

configuration, a boosting inverter would be a suitable one. 

The power conversion and inversion should be done in a 

single stage to increase the voltage gain of the PV cell. In that 

case, a Z source inverter would be a suitable one, due to its 

boosting ability and its inversion ability on a single stage. 

II.   QZSI  FOR PV SYSTEMS 

A. PHOTOVOLTAIC SYSTEM  

A PV array comprises cells that are joined as a series with 

shunt combinations. Series link of photovoltaic cells will help 

in raising the voltage of the unit while the shunt connections 

help in enhancing the current in the solar array. The PV cell 

output mainly depends on the variation in solar irradiation 

with temperature. The PV irradiation depends on the 

environmental condition of the location where it is being 

placed. Where there is an increase in solar irradiation, it also 

amplifies the open-circuit voltage. The temperature has an 

inverse relation to the production of power from the PV. As 

the temperature tends to increase, the open-circuit voltage 

will decrease. This is because a rise in temperature exchange 

the bandgap of the substance and high power is needed. Thus, 

the effectiveness of the solar cell is lowered. 

MPPT scheme is applied for enhancing the peak power in 

the photovoltaic module. Many MPPT methods used to get 

the maximum ouput from RES sources. In this work comes 

under the perturb and observe method. 

B. ANALYSIS OF QUAZI Z SOURCE INVERTER (QZSI) 

The conventional z source inverter and quasi z source 

inverter are illustrated in Fig. 1 and 2. The shoot-through 

state is not allowed in the conventional as the short circuit 

will affect the system. The quasi Z source inverter and Z 

Source inverter is designed with the distinctive inductor, 

capacitor and diode are joined with the voltage source. This 

setup will guard the system against short circuit and other 

power quality problems. The qZSI increases the dc-link 

voltage and it pulls a steady-state dc from the supply.  

Quasi Z-Source Inverter for Pv Power 

Generation Systems 

R.Sathishkumar, R.Velmurugan, Balakrishnan Pappan, J.Booma 
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Abstract: This paper deals with sensorless vector controlled 

induction motor in which torque pulsations are reduced with 

improved input of induction motor. In proposed technique two 

multi winding transformers are used for generation of 18 

sinusoidal signals given to rectifier unit and the rectifier output 

given as input to 9 level multi level inverter. In this proposed 

technique gating signals to the inverter switches will be provided 

through space vector pulse width modulation which considers 

speed as reference. This configuration was simulated in 

MATLAB/Simulink.and the simulation results are presented here 

with improvement in reduction of THD. 

 

Keywords: Multi Winding Transformer, Multi-Level Inverter, 

Power Quality, Modulation Techniques, VCIMD.Space vector 

pulse  width modulation  

I. INTRODUCTION 

Rated voltage of the induction motor drive for industrial 

applications are in the range of several kV, and the feasible of 

AC power is 33/11 kV. Driving IMD, there is definite use of  

a set of step-down transformer at the grid side, which power 

is fed to a six-pulse diode bridge rectifier (DBR). This DBR 

current has high THD percentage. In order to overcome the 

above problems, secondary winding of multi-winding 

transformer is to be connected to AC- DC converter 

preferably at the grid side. The transformer steps down AC 

power to the desired level and connected to 6-pulse diode 

bridge rectifier device (DBR). Several DBR connections are 

done in such a manner that harmonics produced by one DBR 

will be cancelled by harmonics produced in other DBR. All 

these connections of DBRs will produce final DC supply 

which in turn given as input to the cascaded H bridge multi 

level inverter  [4]. Multi Level inverters are good choice in 

giving input supply to Induction Motor Drives. These 

inverters possess low THD and dv/dt. Variable frequencies 

can be obtained  by using these inverters. Two separate types 

of polygonal configuration Δ- polygon 18 pulse  AC-DC 

converter  is used  in the grid side. Since the phase shift in  the 

input winding of the two 18 pulse converter  is reconfigured 

as 36-pulse AC-DC converter, which makes nearly 

sinusoidal grid current, reducing its THD. Three  level (1: 3) 

based on 9 CHB inverter is used to drive the motor, to 
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improve the performance of induction motor drive. As 

Sensorless vector control  is used for the  3 phase induction 

motor (IM) and reference voltage signal is generated, which 

is used in accordance with an input modulation technology by 

using  nine level  CHB inverter. Here, the multi-pulse AC-DC 

converter  is connected  to CHB driving an induction motor  

drive for  industrial applications. It has been pointed out that 

for applications of IMD, CHB operating frequency of the 

inverter is lower than 1kHz [8] to the limit. Thus, in this 

work, a new modification of the nearest level modulation 

techniques (NLMT) Presented at the fundamental frequency 

of operation of the inverter [9]. Since the basic operation of 

the inverter, the proposed IMD with very little switching loss 

is recommended for better efficiency results. Complete 

modeling, design, and operation of the suggested sensor less 

vector controlled induction motor drive response 

(SLVCIMD) mentioned in further sections. The switching 

frequency of CHB is less than 1kHz [8]. In this Paper, a new 

modification of the nearest level modulation techniques 

(NLMT) is Presented at the fundamental frequency of 

operation of the inverter [9]. By using CHB inverter in 

VCIMD the switching losses will be less with good 

efficiency than exiting VCIMD. The proposed system was 

simulated in  matlab simulink platform to enhance the various  

load conditions and to analyze the output and to reduce the  

complexity of system. As the proposed system has  

components varying from existing configuration.The 

proposed system  have the following blocks: i) 3 phase 

voltage source ii)  two multi winding transformers,  iii) ac to 

dc converter   iv)  9 level multi level inverter v) speed 

estimator vi)space vector pulse width modulation and vii)  

Induction  motor. 

II. DESIGN OF PROPOSED SL-VCIMD 

A  3 phase voltage is necessary to run a three phase 

induction motor drive but to control the induction motor drive 

we need so many components as shown in fig .1 we can get a 

glimpse of components .primarily the three phase voltage 

source is given to two multi winding transformer in those 

multi winding transformer secondary connections are in 

topology to generate  three signal of each signal have phase 

difference of  20
o
 like +20

o
 , 0

 o
, - 20

o
, from each of three 

phases  so there are 9 signals at end for second transformer 

also there is a generation of 9 signals  both are together made 

18 signal and these 18 signals given to rectifier and the 

rectifier made 18 signal of both positive and negative into 

positive side so then there is a dc voltage of 36 pulses.  

 

 

 

Performance Improvement of Sensorless Vector 

Controlled Induction Motor Drive for Medium 

Power Applications  

K. Satyanarayana, K. Sudhakar, G. Bhavanarayana  



 

 

A Novel Seamless Reconnection and Islanding 

Technique for UPQC Connected Micro-Grid using 

Proportional Resonant Controller 
 

 
1M. Naveen, 2G. Naresh, 3M. V. Chandra Kumar 

  

1,2,3Department of Electrical and Electronics Engineering,  

Pragati Engineering College (Autonomous), Surampalem, E.G.District, A.P., India – 533 

437 

E-mail: 1naveensri.040@gmail.com; 2naresh.elec@gmail.com; 
3muppinachandu@gmail.com 

 

Abstract 

This paper proposes a novel technique for the integration of Unified Power Quality 

Conditioner (UPQC) in Distributed Generation (DG)-based Micro-Grid (μG) system 

with Proportional Resonant (PR) controller has been presented here. The DG converters 

and UPQC Active shunt Power Filter (APFsh) are placed at the Point of Common 

Coupling (PCC) and a dc link is also integrated with the storage system. The series part 

of the UPQC (APFse) is connected before the PCC and in series with the grid. During the 

interconnected and islanded mode, DG converter with storage will supply the active 

power and the shunt part of the UPQC will supply the reactive and harmonic powers 

required by the load. DG converter will remain connected during the voltage 

disturbances. An intelligent islanding detection and reconnection technique (IR) is 

introduced in the UPQC and PR Controller is used as a secondary control. This 

arrangement is termed as UPQCμG−IR. The simulation studies were conducted using 

MATLAB/Simulink software. The advantage of this proposed UPQCμG−IR over the 

normal UPQC in providing extra compensation during voltage interruption, voltage 

sag/swell, harmonic and reactive power compensation during interconnected mode are 

observed through simulation studies.  Results obtained show the effectiveness of the 

proposed controller under both Islanding mode as well as in grid-connected mode. 

. 

 

Keywords: Unified Power Quality Conditioner (UPQC), Micro-Grid, Distributed 

Generation (DG), Islanding, Proportional Resonant Controller 

 

1. Introduction 

The issues pertaining to the successful integration of unified power quality 

conditioner (UPQC) with PR controller in a distributed generation (DG)-based grid 

connected micro generation (µG) system are primarily: 1) complexity for active 

power transfer control 2) compensation of non-active power during the islanded 

mode and 3) difficulty in the capacity enhancement in a modular way [1]. For a 

seamless power transfer between the grid-connected operation and islanded mode, 

various operational changes are involved, such as switching between the current 

and voltage control mode, robustness against the islanding detection and 

reconnection delays, and so on [2], [3]. Clearly, these further increase the control 
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 Abstract: The growing importance of non conventional energy 

in the auto mobile industry needs the use of brushless DC (BLDC) 

motor drives the solar photo voltaic (PV). To overcome the 

disadvantages in the conservative DC-DC converters, Zeta 

converter is used to optimize power handling through controlling 

of duty cycle. To mitigate changes in output of PV, the Hybrid 

Energy Storage System (HESS) is implemented into the PV system 

to maintain a constant voltage at the BLDC motor input. 

The PV-HESS system is controlled correctly by a robust power 

management algorithm. The Zeta converter can meet the smooth 

performance of the system by using particle swarm optimization 

technique of maximum power point tracking. By placing set of 

rules in the FLC controller we get the system stability faster than 

existed controller. The performance of the fuzzy logic controller 

built was demonstrated in terms of atmospheric condition changes 

using MATLAB/ Simulink. 

Keywords: Fuzzy logic controller(FLC) Brushless DC (BLDC) 

motor, Photovoltaic (PV) system, Zeta converter, Particle swarm 

optimization (PSO). 

I. INTRODUCTION 

The increase in electricity demand in the 21st century has 

aroused scholars' curiosity about the efficient use of 

nonconventional energy. Solar is the available of existing non 

conventional energy sources because it is clean and 

environmentally free. Solar energy is the energy that is 

available from the sun in abundance. Solar power is the 

conversion of sunlight into electricity. As electricity plays a 

key role in our day today life we need it in abundance, as 

sunlight is clean, and is available for free solar power is 

created from it. Thus the heat collected by the receiver is used 

as electricity for performing various activities Because solar 

is recurrent, it is necessary towards tracking maximum power 

point stoic for greater efficiency of the solar system. To track 

the maximum power from solar PV systems so many MPPT 

techniques are given.Therefore, Maximum power point 

tracking (MPPT) is an important part of a photovoltaic (PV) 

systems, to provide that the power converter (MPP) at  

the maximum power point operation of the solar array. [1] has 

all kinds of MPPT algorithm has been developed perturb  

kinds of MPPT algorithm has been developed perturb 

observer  (P & O). P & O in the process, the voltage is 

increased or decreased to achieve the MPP direction fixed 

steps. This continuous process is repeated regularly, up to 

MPP is reached.P and O methods are a widely used MPPT 
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method .There are so many recent attempts to improve MPPT 

technologies [2] to minimize the drawbacks of conventional 

algorithms Due to shadows of clouds, trees, and buildings, 

uneven solar insulation of photovoltaic arrays is considered 

local shadow conditions (PSCs). PSC can cause multiple 

spikes in the PV feature. Traditional MPPT algorithms may 

bind to local peaks, whereas local peaks can not be correct 

MPP of the P-V feature. PSO-based MPPT algorithms[3] are 

unique of the enhanced and active MPPT technologies used to 

optimize maximum power extraction from solar PV systems 

and to track global MPP excitation with multiple peaks. 

           To provide continues supply Solar PV sources need 

backup, such as energy storage systems, hybrid energy 

storage systems are now the most popular system, This is a 

consolidation of batteries and super capacitors. A power 

backup in steady state  is available via the battery, where acts 

as a backup for transient situations as a super capacitor. The 

HESS May Be Charged Or Discharged Via A Two-Way 

Dc-Dc Converter. Based on correct power management 

algorithm, a two-way DC-DC converter switching pulse may 

be created. Buck-Boost-type bidirectional converters have 

traditionally been used for this purpose. 

                Use a DC-DC converter to increase the voltage of 

the PV source.  Several DC-DC converter topologies are 

available in the literature, where the Zeta converter captures. 

The researchers looked at improvements in a variety of 

applications, such as MPPT, Power Factor Correction (PFC), 

and Power Quality. The different advantages of using the zeta 

converter are that the infinite area of the MPPT enables dun, 

such as the presence of the monasterynal buck and boost 

converters[7], the presence of the inductor at the output end, 

which enables the output current to be continuous and For 

Zeta converters, no ripple-free c) negative voltage sensing 

element is not required because it produces a non-inverted 

output voltage. Employment of Zeta converter in brush less dc  

motor drive.It is good for soft start [8]and effective drive  

system. In the work, an effective and independent drive 

system is proposed, that is, the Use of PSO-based MPPT 

algorithm to develop switching pulses for Zeta converters, 

and dual-loop power management algorithm to control the 

overall PV HES system.  

II. BLOCK DIAGRAM 

The PV-HESS Power BLDC drive uses a MPPT algorithm, 

with the Zeta -converter engaged in Fig 1. 

Solar PV systems are the primary basis for BLDC drives and 

energy storage system may be used as a backup to deal with 

intermittent conditions because of changes in environment 

circumstances. The change of the Zeta-converter is arranged 

by the triggering pulses 

developed by the controller.  
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    Abstract: Power factor rectification converter (PFRC) hinged 

bridgeless modified CUK (MCUK) converter supplied to brushless 

DC engine drive utilizing an Artificial Neural Network controller. 

Presently, alteration for traditional CUK converter can be 

obtained through adding a voltage multiplier circuit, to decrease 

converter losses for wide variation of speed to accomplish most 

extreme Power Factor and to limit the Total Harmonic Distortion 

(THD). The designed bridgeless PFRC based converter was  

investigated hypothetically to obtain the  circumstances, for 

example, Power factor (PF) and  Total Harmonic Distortion 

(THD) are assessed and contrasted with traditional Diode Bridge 

Rectifier  hinged CUK converter supplying to brushless DC motor 

drive and bridgeless  altered CUK  using PI controller driven 

brushless DC motor. Here, simulation results uncover that the 

ANN controllers are viable and productive contrasted with PI 

controller, as the steady state error when ANN control used is less 

and the stabilization of the system is better while using it. 

Additionally in ANN system, the time to perform calculation is less 

as there are no numerical models. The performance of the 

designed framework is simulated in MATLAB/Simulink 

environment. 

 
Keywords: Artificial Neural Network (ANN), Brushless DC 

motor, modified CUK- converter (M-CUK), Power factor 

rectification Converter (PFRC). 

I. INTRODUCTION 

Today, the brushless DC motor become famous for having 

advantages such as great reliability, great efficiency, unusual 

torque to inertia ratio, low maintenance, and immense energy 

density, and so on. It was found applications in industry tools 

[1] huge space, air conditioners [2], the E.V’s [3], Artificial 

Intelligence [4], space applications. The BRUSHLESS DC 

engine drive is by and large provided through Diode Bridge 

Rectifier alongside DC connect capacitor that brings about 

low power factor and also more THD [5] that doesn't fulfill the 

worldwide power quality measures such as IEC-61000 

standards [6].Thus, the power factor correcting converters 

came, to produce very less THD and to improve power factor 

when used as front end converters for a brushless DC engine 

drives. Boost converter, driving the brushless DC motor 

placed utilizes direct torque control power factor correction 
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discussed in [8], which has a mind boggling regulation 

technique. Significant expense Digital Signal Processor’s are 

utilized to actualize it, so it isn't reasonable for less cost 

operations. A functioning power factor correction which 

utilizes PWM switching was suggested in [9] this,  possess a 

huge switching misfortunes. A step up-down converter 

sustained brushless DC engine drive for PFRC is designed 

[10] which experiences huge switching misfortunes and 

lessens the general framework effectiveness. Power factor 

correction converter utilizing SEPIC converter bolstered 

brushless DC engine drive explained in [11] which 

additionally experiences huge switching misfortunes. A 

functioning PFRC to drive brushless DC engine dependent 

CUK converter was designed in [12] that utilizes 3 sensors to 

regulate direct current voltage, which fits uniquely for 

immense power operations. Each and every topologies 

discussed above utilize a Diode bridge rectifier circuit as front 

end converter. This out comes in circuit multifaceted nature 

with diminished effectiveness. Consequently numerous 

bridgeless converters configuration designs are came for 

PFRC converters supplying brushless DC engine drive so as to 

keep away from circuit multifaceted nature with improved 

productivity. Bridgeless PFRC placed step up-down, CUK, 

Zero energy thermonuclear and Single Ended Primary 

inductor Converter designs for brushless DC engine drives 

came into existence [13-16]. These topologies experience the 

ill effects of low gain and huge current strains because of flows 

streaming collectively from input and yield currents. 

Moreover, traditional bridgeless Cuk converter brings about 

more noteworthy switch operation losses and the current 

strains prompts decline the rating and survival capacity of the 

converter. In this way, an adjusted Cuk network is essential to 

improve proficiency and to lessen switch losses. Here, a power 

factor correction based bridgeless alternating current – direct 

current altered CUK working in irregular operating condition 

is acquainted for Brushless DC engine drive to diminish 

present losses and to improve the productivity of the general 

framework. The benefits of this described brushless DC 

engine drive can be dissected with respect to the terminology 

such as power factor and total harmonic distortion over 

immense capacity of acceleration. 

 

II. BRIDGELESS MODIFIED-CUK CONVERTER 

SUPPLIED TO BRUSHLESS DC MOTOR DRIVE 

SYSTEM 
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Robust Design of Multi-Machine Power System 

Stabilizers using Clonal Selection Algorithm 

G. Naresh, M. Ramalinga Raju, M. Krishna 
 

 

Abstract: Optimal design of multi-machine Power System 

Stabilizers (PSSs) using Artificial Immune-based optimization 

technique, Clonal Selection Algorithm (CSA), is presented in 

this paper. The proposed approach employs CSA to search for 

optimal parameter settings of a widely used conventional fixed-

structure lead-lag PSS (CPSS). The parameters of PSS are tuned 

using the proposed clonal selection algorithm to simultaneously 

shift the undamped and lightly damped electromechanical modes 

of all plants to a prescribed zone in the s-plane. A multi-objective 

problem is formulated to optimize a composite set of objective 

functions comprising the damping factor and the damping ratio 

of lightly damped electromechanical modes. Incorporation of 

CSA as a derivative-free optimization technique in PSS design 

significantly reduces the computational burden. The main 

advantage of the proposed approach is its robustness to the 

initial parameter settings. In addition, the quality of the optimal 

solution does not rely on the initial guess. The performance of 

the proposed CSAPSSs under different loading conditions and 

system configurations is investigated on New England New York 

16-machine 68-bus power system. The eigenvalue analysis and 

the nonlinear simulation results show the effectiveness of the 

proposed CSAPSSs over conventional power system stabilizer 

(CPSS) to damp out the local as well as the inter area modes of 

oscillations under different operating conditions. 

Index Terms: Clonal selection algorithm, Damping, 

Electromechanical oscillations, Power system stabilizer 

 

I. INTRODUCTION 

The low-frequency oscillations in a disturbed power 

system grow to make the system separate and become 

unstable, if they are not sufficiently damped out. Modern 

power system utilities use, conventional power system 

stabilizers (PSS) as an auxiliary excitation control. PSS 

enhances system damping by providing supplementary 

stabilizing feedback signal in the excitation system [1, 2]. 

Larsen and Swann [3] have systematically explained the 

application of conventional lead–lag PSS in power systems. 

The conventional PSS (CPSS) is usually designed with a 

fixed gain, with an aim to stabilize at the nominal operating 

condition. However, the inherent non-linearity and multiple 

operating points of a power system degrade the performance 

of such a fixed gains CPSS. Adaptive and variable structure 
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control schemes are also applied [4, 5] for the design of PSS. 

Looking at the complexity of these designs and also at the 

fact that these techniques does not assure robust power 

system stability with varying operating conditions, Kundur et 

al. [6] have proposed an approach for the design of PSS for a 

large generating stations, wherein enhancement of overall 

system stability was the main criterion for the selection of 

PSS and automatic voltage regulator (AVR) parameters. 

Using conventional methods, PSS can be designed 

sequentially taking one electromechanical mode into 

consideration at a time [7]. However, the limitation of such a 

design is that the stabilizer designed to damp out one mode 

may destabilize other modes of the system. In another 

scheme, a gradient-based optimization method is adopted 

[8]. Unfortunately, the problem of PSS design is a multi-

modal problem and the gradient techniques might fail by 

getting trapped in one of the local optima. 

Recently, global optimization technique like genetic 

algorithm (GA), and other heuristic techniques like tabu 

search and simulated annealing have attracted the attention 

in the field of PSS parameter optimization. Unlike other 

techniques, GA has the ability to arrive at the global solution 

point swiftly, as it can handle the search space from different 

directions simultaneously. Crossover and mutation operators 

between chromosomes, makes the GA far less sensitive of 

being trapped in local optima. However, when the system has 

a highly epistatic objective function (i.e. where parameters 

being optimized are highly correlated), and number of 

parameters to be optimized is large, then GA has been 

reported [9] to exhibit degraded efficiency. 

To overcome the drawbacks of conventional and GA 

based PSS design, a new Artificial Immune-based 

optimization technique known as Clonal Selection 

Algorithm is used for the PSS design. In this paper, an 

eigenvalue based objective function reflecting the 

combination of damping factor and damping ratio, are 

optimized for different operating conditions of the power 

system. It is also seen that some simple adaptive feature 

incorporated in the main algorithm makes its convergence 

even faster. It was found that the proposed technique not only 

optimizes the parameters faster, but also with the optimized 

gains the CSAPSS shows better damping performance when 

the system is perturbed. 

Results obtained from eigenvalues analysis and nonlinear 

time domain simulation is compared with results obtained by 

CPSS. In section (II) statement of the problem and structure 

of PSS are described. In section (III) Objective function used 

is presented. In section (IV) an overview of Clonal selection 

algorithm is presented. 
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An Integrated Coupled Inductor and Switched- 
Capacitor Based High Gain DC/DC Converter for 

Closed Loop Control of DC Motor 
D.Madhu, D.Krishna Chaitanya, S.M.Shariff 

 

Abstract -The voltage gain of Conventional boost converter is limited due to the high current ripple, high voltage stress across active 

switch and diode, and low efficiency associated with large duty ratio operation. High voltage gain is required in applications, such as the 

renewable energy power systems with low input voltage. A high step-up voltage gain active-network converter with switched capacitor 

technique is proposed in this project. The proposed converter can achieve high voltage gain without extremely high duty ratio. In addition, 

the voltage stress of the active switches and output diodes is low. Therefore, low voltage components can be adopted to reduce the 

conduction loss and cost. The operating principle and steady-state analysis are discussed in detail. Based on the concept of switched- 

inductor and switched- capacitor, this project proposes a novel switched-capacitor-based active-network converter (SC-ANC) for high step- 

up con- version, which has the following advantages: high voltage- conversion ratio, low voltage stress across switches and diodes, and 

self-voltage balancing across the output capacitors. The operating principle and steady-state analysis are discussed in detail. The 

simulation results are given to verify the analysis and advantages of the proposed converter 

 
Index Terms— Coupled inductor, dc/dc converters, high step-up, switched capacitor, DC Motor 

 

 

1 INTRODUCTION 

—————————— ◆ —————————— IJSER 
HIS DC-DC converter converts directly from dc todc and 
is simply known as a DC converter. A dc converter can be 

considered as dc equivalent to an ac transformer witha conti- 

nuously variable turn’s ratio [1]. Like a transformer, it can be 

used to step down or step up a dc voltage source. Dc conver- 

ters are widely used for traction motorcontrol in electric au- 

tomobiles, trolley cars, marine hoists and mine haulers [2]. 

They provide smooth acceleration control,high efficiency and 

fast dynamic response. Dc converters can be used in regenera- 

tive braking of dc motors to returnenergy back into the supply 

and this feature results in energy savings for transportation 

systems with frequent stops [3-5]. Dc converters are used in dc 

voltage regulators; and also used in conjunction with an in- 

ductor to generate a dc current source, especially for the cur- 

rent source inverter [6]. 
 

A boost converter is generally used and it hasseveral 

advantages such as simple structure, continuous input current, 

and clamped switch voltage stress to the output voltage [7]. 

However, it is very difficult to satisfy both high voltage con- 

version ratio and high efficiency at once. This is primarily due 

to the parasitic resistances, whichcause serious degradation in 

the step-up ratio and efficiency as the operating duty increases 

[8]. Moreover, in high outputsevere reverse recovery problem 

and it requires a snubber. 

As a result, a general boost converter would not be ac- 

ceptable for high step-up applications. To overcome thislimita- 

tion, various types of step-up converters, utilizing thevoltage 

conversion ability of a transformer, can be adopted [9]. 

In order to provide such a large step-up/step- 

downvoltage gain, the non-isolation converters would have to 

work   with   extreme   duty   ratios:   in   the   case   of   boost- 
typeconverters, a large duty ratio would be necessary, but this 

is not possible due to the latch-up condition [10]. Moreover, 

theshort conduction time of the rectifier switch determines a 

short pulse current with high amplitude flowing through it, 

and thus a severe rectifier-reverse-recovery problem. 

Some transformer-based converters like forward, 

push–pull or flyback converters can achieve high step-up vol- 

tage gain by adjusting the turn ratio of the transformer [11]. 

However, the leakage inductor of the transformer will cause 

serious problems such as voltage spike on the main switch and 

high power dissipation [12]. In order to improve the conver- 

sion efficiency and obtain high step-up voltage gain, many 

converter structures have been presented. Switched capacitor 

and voltage lift techniques have been used widely to achieve 

high step-up voltage gain. However, in these structures, high 

charging currents will flow through the main switch and in- 

crease the conduction losses. 
Coupled-inductor-based converters can also achieve high 

step-up voltage gain by adjusting the turn ratios. However, the 
energy stored in the leakage inductor causes a voltage spike 
on the main switch and deteriorates the conversion efficiency 
[13]. To overcome this problem, 

coupled-inductor-based converters with an active- 

clamp circuit have been presented. Some high step-up conver- 

ters with two-switch and single-switch are introduced in the 

recent published literatures. However, the conversion ratio is 

not large enough. 

This paper presents a novel high step-up dc/dc con- 

verter for DC Motor. The suggested structure consists of a 

coupled inductor and two voltage multiplier cells in order to 
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Enhancement of Power Quality with Fuzzy Control 

of Dstatcom Supported Induction Generator 

M. Venkataramana, I. Srinu, M.N.V.V. Brahmam 
 

 
Abstract: The DC-link voltage of VSC used as DSTATCOM is 

regulated by the SMC which suppresses undershoots and 

overshoots in the DC-link voltage. This paper presents an 

implementation of sliding mode controller (SMC) along with a 

Fuzzy controller for a DSTATCOM (Distribution Static 

Compensator) for improving current induced power quality issues 

and voltage regulation of three-phase self-excited induction 

generator (SEIG). DSTATCOM is a shunt-connected custom 

power device specially designed for power factor correction, 

current harmonics filtering and load balancing and used for 

voltage regulation at a distribution bus. Here we are using the 

fuzzy controller compared to other controllers i.e. the fuzzy 

controller is the most suitable for the human decision-making 

mechanism, providing the operation of an electronic system with 

decisions of experts. The use of SMC for regulating the DC link 

voltage of DSTATCOM offers various advantages such as 

reduction in number of sensors for estimating reference currents 

and the stable DC link voltage during transient conditions. The 

SMC algorithm is successfully implemented on a DSTATCOM 

employed with a three-phase SEIG feeding single phase or three 

phase loads. In addition, using the fuzzy controller for a nonlinear 

system allows for a reduction of uncertain effects in the system 

control and improves the efficiency. 

Index Terms: SMC, SEIG, DSTATCOM, DC-Link, PCC, VSC. 

 

I. INTRODUCTION 

Such problem loads to co-exist on the same feeder as 

more sensitive loads. The use of an The DSTATCOM can 

also be applied to industrial facilities to compensate for 

voltage sag and flicker caused by non-linear dynamic loads, 

enabling induction machine for the power generation has 

increased in past two decades due to popularity of distributed 

renewable energy resources. The induction machine is 

economical for small power generation in the aspects of low 

maintenance, brush-less operation, ruggedness, free from 

field excitation etc. Apart from these advantages, the 

induction machine requires leading volt ampere reactive 

(VAR) at its terminals for building up of the voltage. The 

machine requires variable capacitance across terminals for 

maintaining the constant terminal voltage from no load to full 

load condition. The DSTATCOM protects the utility 

transmission or distribution system from voltage sags and/or 

flicker caused by rapidly varying reactive current demand. In 

utility applications, a DSTATCOM provides leading or 
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lagging reactive power to achieve system stability during 

transient conditions. 

The use of single-phase loads on three-phase induction 

generator causes the unbalance voltages and currents in the 

phases. All these problems can be solved by using custom 

power device such as Distribution Static Compensator 

(DSTATCOM) for the induction machine. 

In this paper, the sliding mode control with fuzzy control 

algorithm is used for control of the dynamic operation of the 

DSTATCOM in distributed generation which improves the 

power quality at the terminals of the induction machine with 

reduced number of sensors. The main advantage of using 

sliding mode controller (SMC) is that the reference supply 

currents are estimated from the DC-link voltage of voltage 

source converter (VSC) which gives the robust control during 

transient conditions [10]. 

The operation has to be single point voltage operation; 

therefore, a fuzzy controller is used to attain the reference 

voltage without any steady-state error. The operation below 

the knee voltage reduces the magnetizing current drawn by 

the generator and hence increases its capability and reduces 

the harmonic distortion caused by the magnetizing current. 

Moreover, the power quality issues are also mitigated. The 

generator currents are always balanced and free from 

harmonics; therefore, the utilization of the generator is 

further increased and the operation is observed noiseless 

 

II. CONFIGURATION OF DSTATCOM SUPPORTED 

INDUCTION GENERATOR 

The schematic diagram of an induction generator 

supported by VSC-based DSTATCOM in the distributed 

generating system is shown in Fig1. DSTATCOM is 

connected in parallel with the load and an induction generator 

at the point of common coupling (PCC) for improving the 

power quality. Once the voltage is built and it is feeding the 

load, DSTATCOM starts its operation. It regulates the 

voltage by supplying the total reactive power required by the 

load and the extra reactive power required for maintaining the 

terminal voltage of an induction generator. 

The control algorithm gives the reference currents and the 

current tracking is carried out by hysteresis controller which 

generates gate pulses for VSC of DSTATCOM. The DC-link 

voltage and its capacitor of DSTATCOM are selected 

depending on the PCC voltage and rating of the load which is 

to be compensated for improving the power quality. The 

DC-link voltage should sustain during the transient 

conditions and its value should be selected at least twice the 

peak value of the system phase voltage [9]. The DC-link 

voltage is estimated as 
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Abstract: Micro-dc grid is a novel power system focused on the development of renewable resources. Two-wire transmitting power mode is 

generally accepted in a micro-dc grid, which is usually not suitable for the requirements of the input voltage levels of different power converters and 

loads. A half-bridge voltage balancer was introduced in a micro-dc grid, which can convert a two-wire mode into a three-wire mode in a micro-dc 

grid via a neutral line. However, the shoot-through problem existing in bridge-type converters degrades the reliability of the voltage balancer. In this 

paper, a dual-buck half-bridge voltage balancer and a control strategy like Fuzzy is proposed, which can avoid the shoot-through problem. The small-

signal model of the voltage balancer is derived for designing the control parameters and the current relationships of the inductors; the capacitors and 

the unbalanced loads are analyzed particularly. Finally, a prototype, which can deal with 2-kW unbalance ability, is built to verify that the proposed 

voltage balancer may have a good ability of balancing the voltage by building a neutral line. 

 

IndexTerms - Buck converter, DC distribution system, Half bridge, Micro-dc grid, Voltage Balancer, MATLAB/Simulink. 

 

I. INTRODUCTION 

A Micro-Dc grid based on distributed generation system, which can supply super high-quality electric power, is widely 

focused on in recent years with the development of renewable resource generations [1]–[8]. The use of the direct current allows 

simplifying the insertion between the distribution generation and the network. It needs only one interface converter with alternating 

current grid to make the operation in islanding mode easier, without compromising the safety of the public network [9], and it has a 

distinct benefit—a line loss reduction [10]. A micro-dc grid is also dependent on all types of interfacing converter, such as 

bidirectional converter and dc converter [11], [12], grid- connected inverter [13]–[15], voltage balancer [1]–[7], and so on. 

However, a micro-dc grid usually has only one voltage level in two-wire dc distribution system, and it is impossible to supply some 

types of loads at half voltage such as dc/ac inverters needing a neutral line, converters with input voltage balancing like half-bridge 

converter and three-level half-bridge   converter, and so on. In particular, when a micro-dc grid is used in domestic and office 

places, a neutral line connected to ground is favorable to the security of the persons. Obviously, in practice, a micro-dc grid with 

two-wire power system is impossible to meet the requirements of all electronic devices. Thus, a half-bridge voltage balancer was 

specially introduced to build a neutral line [1]–[7], which can easily convert a two-wire dc grid into a three-wire dc grid by a 

neutral line. In practice, the voltage balancer may be dispersedly used in any place where the voltage balance is needed, and of 

course, it can be placed at the output side of the power supply center for building a whole three-wire dc grid. It is thus evident that 

the voltage balancer improves the quality and flexibility of power supply in a micro dc grid. 

Unfortunately, the topology of bridge-type converters maybe suffers from shoot-through risk, which is a major drawback to 

the reliability of this type of power converters. A dual-buck half-bridge converter can avoid the shoot-through problem, the 

freewheeling current goes through the independent freewheeling diodes instead of the body diode of the switches, and all the 

switches and diodes are operated at half of the line cycle; thus the efficiency may be improved [16]–[21]. In this paper, a dual-buck 

half-bridge voltage balancer is proposed. For meeting the characteristic of the proposed voltage balancer, a control strategy of 

respectively driving the two bridge legs of the proposed voltage balancer to work for a high efficiency is also presented. In order to 

select the parameters of filter inductors and capacitors and to design the control system parameters, the relationships of the currents 

of inductors, the capacitors, and the unbalanced loads are described in detail, and the small-signal model is derived. Finally, a 

prototype, which may deal with 2-kW power unbalance ability, is fabricated in the laboratory to verify that the dual-buck half- 

bridge voltage balancer may have a good ability of balancing the voltage by building a neutral line. 

 
II. TOPOLOGY AND CONTROL STRATEGY OF THE PROPOSED VOLTAGE BALANCER 

A. Typical Structure of a Micro-DC Grid 

A typical structure of a micro-dc grid [1]–[7] with a voltage balancer is shown in Fig. 1, where the voltage balancer is used to 

construct a neutral line achieving two same voltage levels for requirements of different types of loads, such as unbalanced loads, 

half-bridge converter and inverter, and so on. 
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Abstract: This paper introduced a new structure of 3P4W Distribution System (DS) using fuzzy based Unified Power Quality Conditioner 

(UPQC). The origin of 3P4W System is from 3P3WDS. In 3P4WDS the fourth wire is the neutral terminal of series transformer. The main 

aim is to control the unbalanced voltages and currents on source side and load side in order to provide uniform power to nonlinear 

loads. Neutral currents flowing from the load towards the transformer neutral, Harmonics mitigation etc. In this paper 3P4WDS system is 

implemented by using two controllers i.e., Proportional Integral Controller (PIC) and Fuzzy Logic Controller (FLC) and the results are 

validated through Matlab/Simulink. 

 

Index Terms -Unified Power Quality Conditioner (UPQC), Three phase four wire (3P4W), Three phase three wire (3P3W), Distribution 

System (DS), Proportional Integral Controller (PIC), Fuzzy Logic Controller (FLC), Power Quality (PQ), Matrix Laboratory (MATLAB), 

Total Harmonic Distortion (THD), Active Power Filter (APF), Voltage Source Inverter (VSI). 

 

1. INTRODUCTION 

The drastic development of semi-conductor technology the usage of sensitive equipment’s is increased at each level of the power 

system. Sensitive equipment’s needs quality of power to function properly. Hence the power engineers have been challenged to 

provide quality of power. In this aspect there are many power quality improvement techniques [13] designed by the researchers. One 

of such schemes is the usage of 3P4W-UPQC. 

3P4W-DS [1]can be implemented by different ways such as running a neutral wire from the generation station, Running neutral 

from the star connected transformer at the distribution side etc.,. In this paper a new technique is introduced in which the system is 

fed by 3P3W but with the help of UPQC a series transformer connected in star passion is served as 4 th wire results to the 3P4W-DS.In 

general 3P4Wsystem[4,7,9] faces a major problem of unbalanced loading. In this paper a new technique is introduced to mitigate the 

problem in which the active power of each phase is calculated individually and then distributed again to all the three phases equally. 

2. APPROACH TOWARDS 3P4WDS 

With the drastic industrialization the demand of power increased to a large extent. Meeting the load is one of the task with the 

quality of power to the consumer points from the service providers. There are some limits for the consumer regarding the THD of the 

current because due to the THD the power system will be polluted as a result the other consumers will be affected. Hence the usage of 

UPQC plays a major role in every part of power system for the enhancement of the power quality. 

3P4W system can be obtained in different ways one is by running a neutral conductor from the power producing station, a neutral 

from the transformer connected in the star passion. To protect the sensitive loads if a system is already connected with the UPQC by 

3P3W system must be upgraded to a 3P4W system to have a provision for the installation of some single phase loads. Hence there is a 

need for up-gradation from 3P3W system to 3P4W system. 

In this paper the up-gradation of 3P4W system is clearly shown even though the supply is 3P3W the utilities are having another 

option to realize the 3P4W system. 

Up-graded 3P4W system must consist of a series transformer for connecting one of the inverters for the controlling of source 

voltage. The utilization of the neutral from the star connected series transformer results to the realization to the 3P4W system from 

3P3W system. 
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Abstract: With the enhanced demand for electricity, the structure, operation, management, and ownership of electrical power 

system has been changed due to technical, financial, and ideological reasons. Recent trend involves augmentation of power 

systems in terms of geographical area, assets additions, and penetration of new technologies in generation, transmission, and 

distribution sectors. The congestion occurs when the generation and consumption of electric power causes the transmission 

system to operate beyond transfer limits. Flexible alternative current transmission system (FACTS) devices can be used to reduce 

the flows in heavily loaded lines, resulting in low power loss and improved stability of the system. Thyristor-controlled series 

compensator (TCSC) is an emerging FACTS device designated to achieve this objective. The conventional methods in solving 

optimization problems in power systems suffer from several limitations due to necessities of derivative existence, providing 

suboptimal solutions, etc. In this paper, PSO based algorithm has been suggested for minimizing active power rescheduling cost 

and reactive power rescheduling cost of generators to alleviate congestion in IEEE 30-bus system. The sensitivity parameters are 

used in comparing the alternative locations available for generation capacity and percentage of congestion. The simulation studies 

proved the efficiency of the proposed approach to minimize congestion by optimal placement of TCSC to minimize the losses and 

to improve the power transfer in a power system network. 
 

Index Terms - Flexible A.C. Transmission System (FACTS), Thyristor Controlled Series Compensator (TCSC), Total 

Transfer Capability (TTC), Particle Swarm optimization (PSO), Congestion Management 

 

I. INTRODUCTION 

Congestion is defined as the overloading of one or more transmission lines and/or transformers in the power system. In the 

deregulated electricity market, congestion occurs when the transmission system is unable to accommodate all of their desired 

transactions due to violation of MVA limits of transmission lines. In such a market, most of the time, the transmission lines operate 

near their stability limits, as all market players try to maximize their profits from various transactions by fully utilizing transmission 

systems. Congestion may also occur due to various factors, such as lack of coordination between and transmission companies 

(TRANSCOs), contingency like generator/line outage, sudden change in load demand, and failure of various equipment. 

Congestion may lead to a rise in cost of electricity, tripping of overloaded lines, and consequential tripping of other healthy lines. 

Congestion should be relieved to maintain power system stability and security; otherwise, it may result in system blackout with 

heavy loss of revenue. So, congestion management is given the highest priority, followed by cost recovery, etc., by the Federal 

Energy Regulatory Commission (FERC) [1] and many other utilities. 

The present trend of congestion management is to use pricing tools, in the form of nodal and zonal pricing [2]. Despite 

these tools, congestion still exists and the level of congestion is increasing, alarmingly [3,4]. Due to economic, environmental and 

political reasons it is not preferable to build new transmission lines. Therefore, there exist an opportunity for technological means to 

remove or to reduce the transmission bottlenecks. So there is an interest in better utilization of existing capacities of power system 

by installing Flexible A.C. Transmission System (FACTS) device such as Thyristor Controlled Series Compensator [5]. FACTS are 

the power electronics based converter-inverter circuits which can enhance TTC, voltage stability, load ability, security etc. and can 

reduce losses, production cost of generation, can remove congestion and fulfill transaction requirement rapidly and efficiently. It is 

necessary to “optimally” locate FACTS devices in order to obtain their full benefits [6]. Various classical and artificial intelligence 

methods have been suggested to optimally locate FACTS devices with different kinds of objective functions. So, it is revealed that 

most of the OPF problems are non-linear and non-convex. With the inclusion of FACTS control variables, they become even more 

nonlinear because they change the size of bus admittance matrix and dimension of the problem. Conventional classical optimization 

methods like gradient method, lamda iteration, linear programming etc. rely on the convexity assumption of objective function. 

They fail to capture discontinuities of objective function and may get trapped into local minima or diverge at all. Choice of initial 

starting point also affects the quality of solution. Also, they could find only single optimized solution in a single simulation run. 

Thus, to find global optimum solution is a challenging task in optimization problem incorporating FACTS devices. 

To solve such problem, an artificial intelligent method called Particle Swarm Optimization may be used as it is a fast 

method and it provides global or near global solution [7]. PSO has shown its superiority over other classical and AI methods with 

respect to execution time and global solution in solving economic dispatch problem [8], optimal reactive power dispatch problem 

[9]and congestion management [10] Transmission service pricing is also an important issue of deregulated market. Out of many 

suggested pricing methods, Locational Marginal Pricing (LMP) method is popular because it considers all system constraints and 

losses. As PSO cannot provide Lagrange multipliers which are required for finding LMP, an interior point method is used to 

calculate LMP. But choice of initial starting points greatly affects the quality of solution of interior point method. 

Congestion management is the highest priority problem that the system operator has to solve in his routine activity. 

Several congestion management schemes suitable for different electricity market structure have been reported in literature survey. 
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ABSTRACT This Paper proposes a single phase multilevel inverter configurations for renewable energy 

application especially photovoltaic system. The thi-rotyne level configuration of multilevel inverter reduces the value of 
total harmonic distortion. The half bridge inverter utilized in the thirteen level configuration increases the output 

voltage level to nearly twice the output voltage level of a conventional cascad-ebdridHge multilevel inverter. The higher 

output voltage level is generated with lesser number of power semiconductor switches compared to thirteen leve 

inverter configuration, thus reducing the total harmonic distortion and switching losses. The effectiveness eof th 
proposed configuration is illustrated by replacing the isolated DC sources in multilevel inverter with individual p-hoto 

voltaic panels using separate perturb and observe based maximum power point tracking and boost converters. Th 

verification of the proposed system is demonstrated successfully using MATLAB/Simulink based simulation with 
constant irradiation and temperature conditions. Comparison is made between the thirteen level inverter configuration 

and thirty-one level inverter configuration. The thrtieen level inverter configuration has a total harmonic distortion of 

13.69%.  The  proposed  thirt-yone  level  inverter  configuration  with  less  number  of  switches  has  a  total  harmonic 
distortion of 3.67%. Efficiency for thirteen level inverter is 95.80% anodr tfhirty one level inverter is 98.31%. 

Keywords:  Photovoltaic,  Cascaded -Hbridge,  multilevel  inverter,  boost  converter,  Maximum  power  point  tracking, 

Integration of renewable source, Voltage source inverter. 
 

Introduction 
Power electronic converters, especially dc/ac pulse width modulation(PWM) inverters have been extending 

their range of use in industry because they provide reduced energy consumption, better system efficiency, 
improved quality of product, good maintenance, and so on. In recent days, tdodaress the concern postured 

by conventional energy sources, for example, exhaustion of fossil powers and atmosphere changes, 
numerous countries are expecting to build their share of energy generation from clean energy. Solar, wind, 
hydro and bio-fuel energies are the prime applicants of clean energy. Solar energy and wind energy have 

become more prominent when compared to the other renewable energy resources In India, Ministry of New 
and Renewable Energy (MNRE) has implemented to scale up the renewable teatrtgo about 175 GW by2022, 

with over 90% of this volume accounted by solar and win-dbased power [1]. The installation of solar energy 
capacity has grown rapidly by 20-25% over the last few years in India because of numerous advantages 
offered such as reduecd cost, pollution free and continuous availability in day time. The reason for decrease  

in solar cost is based on factors such as increasing the efficiency of solar cells, improvement of 
manufacturing technology and economies of scale. Maximum power poitnrtacking (MPPT) plays a vital role 

in photovoltaic application for increasing the efficiency by tracking the maximum power from solar. 
Irradiation and temperatures are the two major factors which affect the generated voltage from photo 

voltaic (PV) system[2]. The usage of MPPT is to track the maximum power point during changes in the 
irradiation or temperature from the different approach for different problems therefore leading to high 
development times. 

PWM TECHNIQUES 

The fundamental methods of puls-ewidth modulation (PWM) are divided into the traditional voltage-source 
and  current-regulated  methods.  Voltage-source  methods  more  easily  lend  themselves  to  digital  signal 

processor (DSP) or programmable logic device (PLD) implementation [3]. However, currtencontrols 
typically depend on event scheduling and are therefore analog implementations which can only be reliably 

operated up to a certain power level [4]. In discrete curren-tregulated methods the harmonic performance 
is not as good as that of voltag-esource methods. A sample PWM method is described below. 
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ABSTRACT Generally all the motors in the nature are inductive in nature. By operating on the AC supply, due to 

that inductance the  input power factor  will be affected. This paper presents an isolated zeta  convertesrwfeitdched 

reluctance motor (SRM) drive with power factor correction for low power applications. A single phase AC supply is give 
to the diode bridge rectifier followed by an isolated Zeta converter then frontend converter with switched reluctance 

motor (SRM) drive. To design the PFC isolated Zeta converter operated in discontinuous conduction mode (DCM) for lo 

power applications. For better current regulation, the input voltage is boosted without using any voltage are current 
sensors, we get  both currentnad  voltage wave forms are  in  phase. For  many variable speed  drives applications, the 

presented topology makes it a better choice due to power factor correction. 

Keywords: Discontinuous Conduction Mode (DCM), Front End Converter, Isolated ZETA Converter, Power Fact 
Correction, Switched Reluctance Motor (SRM) Drive 

 
Introduction 

A plenty of uni-polar excitation circuits are proposed in the literature for switched reluctance motor 

(SRM) drive. There are so many front end converters are available for the SR motor drive. There are (q+1) 

switches, q switches per phase, and 2q switches per phase are available for the SR motor drive as front end 
converter. Each and everyconverter has its own advantages and disadvantages. In that two control switches 
per phase topology offers the maximum control flexibility over the remaining topology presented. From the 

consumption side, required the operation of application, it will benecessary to improve the equipment to 
gratify the standards of harmonics. Which limits the current harmonics magnitude and it will be injected 

into supply. 

Conventional AC/DC converters having a diode bridge rectifier with a bulk dc link capacitor deos not 
satisfies with these standards. Due to the large size, weight and cost normal power factor correction circuits 
are impractical 50-60 Hz single phase lines3. At the same time active PFC methods are more popular due to 

low cost switches. It consistsof simple diode bridge rectifier followed by a dc-dc converter. By using this 
type of topology, we shaped the supply current to track the supply voltage, and also the advantage of this 

type of converter is complexity and extra charge of  PFC stage was  unensescary for the maximum power 
factor for small power levels. By adding the additional PFC stage, the drive efficiency will be increased [4]. 

Similarly, the SR motor drive power factor improvement will be discussed. To make use of high feature 
rectifier  for  unity  power factor  was  discussed. A  new  model-dcump  converter was  used  to improve  the 
power factor in [6]. A new buck boost converter topology with a front end converter to get high power 

factor [7]. A new converter topology, which consists of a two phase converter with dynamic supply current 
shaping  for  SR  motor drive  was  discusse[8d] .  A sepic converter fed  SR  motor  drive  wasdiscussed[9] .  A 

power quality improvement of SR motor with zeta converter is discusse[d10] . 

Proposed PFCBased Isolated Zeta Converter Fed SR Motor Drive 

Figure 1 shows the proposed converter topology for the switched reluctance motor driveA. single phase  AC 

supply is given to the diode bridge rectifier followed by a LC filter to reduce the switching ripples in 
supply system. That ripple less output will be given to the PFC based isolated Zeta converter followed by a 

DC  link  capacitor.  The  ioslated  zeta  converter  output  will  be  given  to  the  SR  motor  through  front  end 
converter. A uni-polar polar converter that is asymmetric bridge converter is used as the front end 
converter for SR motor. The voltage through the dc link capacitor is controllebdy changing the duty ratio zeta 

converter. A single position sensor will be used to find rotor position of SR Motor and control the u- ni polar 
converter. The projected system is intended and simulated in MA-LTAB software and its performance 
is validated for improve the power factor of supply system for a different speed range. 
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ABSTRACT This paper analysis an improved topology of a cascaded multilevel inverter (CMLI) that utilizes less 

switch count topological structure than that of conventional topology. So with the reduced number of switches, the 
topological structure is designed by the mould of a matrix for a CMLI. As the numbers of switches are depleted in the 
conduction path, so both the switching as well as conduction losses are reduced, lower input current distortion and 
electromagnetic interference are also reduced. Therefore it assists for the higher efficiency of the converter. The 
propound inverter focus extends the outstretch to produces different number of output voltage levels from the 
congruent topology, there where it uses the same number of the voltage source and very less number of switches when 
compared to the conventional inverters. Thus the desired operation of the power modules and firing pulses are 
generated by the annex pulse width modulation (PWM) techniques strategy. And its changes in the harmonic spectrum 
will be analyzed. The converter will be modeled with the assist of MATLAB/SIMULINK. 

Keywords: Matrix structure, CMLI, Level Shifted Carrier PWM, Reduced switch count topology. 
 

Introduction 
The work of multilevel inverters (MLIs) during the crisp years have paid a great acknowledgment to 

a snazzy kind of power converter. The approach to the MLI is done by a consistent switching, thus which can 
provide a stepped output voltage waveform with low harmonic distortion. The mode of multi voltage source 
inverter in the medium power voltage application provides of a charge effectiveness amalgamation in the 
management market [4]. 

In this converters we can regard capacitors, batteries and renewable energy voltage sources as the 
multiple DC voltage sources, so these converters can be widely used in power generations, water plants, 
power quality devices, marine propulsion, liquefied natural gas and energy transmissions .The several DC 
sources as a input synthesizes a desired output voltage by using MLI as a power interface. This multiple DC 
sources are aggregate by the commutation of power switches in verdict to achieve steep voltage at the 
output. 

When contrast to the conventional two level inverters there are diverse advantages for MLI, so 
these are commonly used for high voltage and high power applications which leads to the reduction in T.H.D 
[2]. MLI are having the ability to perform power conversion by exploiting the multiple small voltage levels. 
The content of harmonic at the output voltage is depleted, similarly the filter becomes smaller and cheaper 
making the system compact when compared to the two level inverters. Moreover these are having lower 
switching losses, good electromagnetic compatibility, improved power quality, lower electromagnetic 
interferences than the two level inverters. 

There exists the three commercial conventional multilevel voltage source inverters includes [4]: 
a)diode clamped multilevel converter (DCMLC), b)flying capacitor multilevel converter (FCMLC), and 
c)cascaded multilevel converter (CMLC) [1-3]. Among these topologies, CMLI having the higher output 
voltage, less voltage stress, power, and reliability due to modular topology. One aspect which provide the 
difference between the CMLI and other MLI is, CMLI utilizing the different DC source voltages for the each H- 
bridges which consequential in dividing the power conversions between H-bridges and output of each 
bridge are connected in series to obtain stepwise output voltage. CMLI are the most popularly enact 
topologies in the evolve technological field of the renewable energy [5]. 
Unfortunately the evaluation tales out that the MLI are having various disadvantages. One of the most 

conspicuous disadvantages is it utilizes the abundant number of power semiconductor switches are 
required. The size of overall circuit and the complexity increases because a protection circuit and a gate 
driver is required for every switch requires. Thus which leads to the general system to be more costly and 
difficult? Therefore in the practical realization it elucidate sketch a path for declining the utilization of 
power switches and gate driver in each cycle of operation to accrue the deliberate level of output load 
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ABSTRACT This paper presents fuzzy logic controlled dual voltage source inverter (DVSI) scheme to enhance the 

power quality and reliability of the microgrid system. The proposed model consists of two inverters, which empowers 
the micro grid to trade control produced by the distributed energy resources (DERs) and furthermore to remunerate the 
nearby unbalanced and non linear load. The control calculations are produced in light of instantaneous symmetrical 
component theory (ISCT) to work DVSI in grid sharing and grid infusing modes. The proposed conspire has expanded 
reliability, bring down bandwidth necessity of the fundamental inverter, bring down cost because of deducing in filter 
size, and better usage of microgrid power while utilizing decreased DC-interface voltage rating for the principle 
inverter. These highlights make the dual voltage source inverter (DVSI) plot a promising alternative for microgrid 
supplying sensitive loads. The topology and control calculation are validated through extensive simulation results. 

 

Keywords: instantaneous symmetrical component theory (ISCT), microgrid, power quality 
 

INTRODUCTION 
In the present scenario the technological advancements and environmental concerns lead the 

power system to a typical shift with more renewable energy sources integrated to the network by means of 
distributed generations(DG). These DG units with consequent control of local generation and storage 
facilities from a micro grid. In a micro grid, power from variable renewable energy sources such as fuel cells, 
photovoltaic(PV) systems, and wind energy systems are connected to grid and loads with power electronic 
converters. A grid interactive inverter plays an dominant role in interchanging power electronic converters. 
A grid connected inverter plays an main role in exchanging power from the micro grid to the grid and the 
connected load . This micro grid inverter can either work in a grid sharing mode while delivering a part of 
local load or in grid injecting mode, by injecting power to the main grid. Power quality maintenance is 
another major aspect that has to be concerned while main grid is connected by micro grid system. The 
growth of power electronic devices and electrical loads with unbalanced nonlinear currents has degraded 
the power quality in the power distribution network. Furthermore , if there is a significant amount of feeder 
impedance in the distribution network, the propagation of these harmonic currents distorts the voltage at 
the point of common coupling(PCC). At the same point, automation in industries has reached to a top level of 
sophistication, on the other hand plants like automobile manufacturing, chemical factories, and 
semiconductor manufacturing units require clean power. For serving these utilities, it is necessary to 
compensate nonlinear and unbalanced load currents. 

Load compensation and power injection is done by grid interactive inverters in micro grid have 
been given in the literature . A single inverter system with power quality enrichment is discussed in . The 
key focus of this work is to understand dual functionalities in an inverter that would provide the amative 
power injection from a solar PV system and also works as an active power filter, compensating unbalances 
and the reactive power required by other loads connected to the system. 

In , a voltage regulation and power flow control scheme for a wind energy system(WES) is 
proposed. A distribution static compensator (D STSTCOM) is not only utilized for voltage regulation but also 
for active power injection. This control scheme controls the power balance at the grid terminal through the 
wind fluctuations with sliding mode control. A multifunctional power electronic converter for the DG power 
system is explained in. this scheme has the capability to inject power generated by WES and also to work as 
a harmonic compensator. Most of the literature considered here in this area discuss the topologies and 
control algorithms to supply load compensation capability in the same inverter in addition to their active 
power injection. When a grid-connected inverter is used for both active power injection as well as for load 
compensation, the inverter capacity that can be utilized for achieving the preceding aim is decided by the 
existing instantaneous micro grid real power. Taking into account the case of a grid-connected PV inverter, 
the existing capacity of the inverter to supply the reactive power becomes less during the maximum solar 
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Abstract-This paper proposes a control strategy for 

transferring active power between solar 

photovoltaic (PV) and grid / loading arrays, with 

improved power quality by removing harmonics 

and providing reactive power compensation 

required by the load on the distribution network. 

The proposed method to improve the performance 

of the fourth-based fuzzy logic system based on 

general integrator (FOGI) frequency-based control 

(FLL) for optimal operation of the solar energy 

conversion system (SECS) includes a static 

compensator (dstatcom) distribution capability in 

addition to supplying active power to the 

distribution network. Fogi-FLL is more capable of 

ordering than traditional algorithms. The frequency 

tracking capability of the suggested control 

approach outperforms previous algorithms. The 

recursive digital filter control is used to improve 

the PQ index of the Interfaced Grid PV system by 

ensuring power flows between network utilities and 

linked loads all of the time. To process load 

currents and extract the active power components, 

recursive digital filters are used. The prototype 

system was built in the lab and its performance was 

investigated for varied charges, altering solar 

insulation, swelling voltage, voltage and voltage 

distortion situations. 

Index Terms— Power Quality, Distribution 

Static Compensator (DSTATCOM), Solar PV 

Generation, Recursive Digital Filter. 

I. INTRODUCTION 

The use of fuels was a major focus of the Paris 

Climate Agreement in 2015, which emphasised a 

reduction in the use of fossil fuel-based energy 

sources. Inexperienced power is obtained 

economically from solar, wind, biomass, 

geothermic, and hydro energy sources since 

electricity obtained from renewable energy sources 

[1] has no effect on carbon gas emissions. Their 

demand will be attributed to the need to reduce 

carbon dioxide emissions and, as a result, oil 

consumption. Because of the rising amounts of 

pollution produced by traditional energy sources, 

the use of renewable energy is being highlighted. 

Solar power, wind energy, periodic event energy, 

and bio-mass energy are among the renewable 

energy sources being used. Distributed generation 

(DGs) is based on the use of renewable energy 

sources, which do not produce pollution, are a 

clean kind of energy, and may be found in plenty in 

nature [2]. The demand for the extraction of stellar 

energy is growing, accompanied by an increase in 

government subsidies. Solar energy is becoming 

more popular because it is abundant and hence 

solar power plants do not require any moving parts. 

The solar photovoltaic distributed generation (PV- 

DG) system is one of the fastest growing 

distributed energy sources, owing to the large 

amount of solar energy available and thus the ease 

of installation. The reason for using PV power in 

the distribution network rather than the 

transmission grid is mostly based on regulatory and 

economic considerations. Because of the 

intermittent convenience of star PV power induced 

by severe weather conditions, the PV-DG system 

has a significant impact on power quality (PQ) [3] 

and system functioning. PV arrays are the first 

component of a solar PV system, and their 

nonlinear relationship between solar PV current 

and voltage causes problems with power utilisation. 

Maximum power point trailing approaches are used 

to force the solar PV system to control at maximum 

power point (MPP) regardless of external variables 

(MPPT). As MPPT is a crucial component of a PV 

system, extensive research has been conducted in 

the literature. 

The perturb and observe (P&O) technique is used 

because of its simplicity and ease of 

implementation. Weather-induced fluctuations in 

generation, voltage unbalances, and protective 

devices are all concerns that arise as a result of the 

broad deployment of alternative energy sources [4- 

5]. The first reason for the increased use of grid- 
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Abstract—This article focuses on to provide a new 

method that dynamically optimises the controllers 

of a doubly fed induction generator (DFIG) 

operated by a wind turbine (WT) to improve DFIG 

transient performance in all wind speeds. In small 

signal stability analysis, FUZZY is presented to 

optimise parameters of PI controllers on the rotor 

side (RSC) of the DFIG at various wind speeds in 

order to maximise the damping ratios of the system 

eigenvalues. An fuzzy logic controller (FLC) is 

created, taught, and capable of swiftly forecasting 

the ideal values of parameters based on the optimal 

values and the wind speed data set. Adaptive PI 

controllers (including FLC) are designed to modify 

PI gain values dynamically in response to changing 

wind speeds. A microgrid based DFIG and DG, 

including a PV battery system, was simulated using 

MATLAB software. The findings reveal that the 

DFIG of FLC-based adaptive PI control can greatly 

improve transient performance over a wide range 

of wind speeds. 

Index Terms—Wind Turbine, doubly fed 

induction generator (DFIG), diesel generator, 

solar photovoltaic array, bidirectional 

buck/boost DC-DC converter, battery energy 

storage, power quality. 

For the following reasons [1]-[3], diesel generators 

(DGs) are highly valued for decentralised power 

generation as well as backup power inside the 

urban dwelling society. 

• DGs can be transported and dispatched, 

and they have a reduced initial investment 

cost. 

• DGs are easy to maintain. 

• They require a higher conversion 

efficiency than alternative energy sources, 

resulting in lower specific greenhouse gas 

emissions. 

They are widely utilised for the facility distribution 

of islands, commercial and military ships, and other 

purposes [4]. DGs, on the other hand, suffer from a 

greater running value in terms of noise and 

pollution. The cost of operation is determined by 

the amount of fuel consumed to power the plant. 

This cost can be decreased by using renewable 

energy (RE) sources such as wind, solar, and 

biomass, among others. Furthermore, renewable 

energy sources are pollution-free and abundant in 

nature. Because of their lower costs and 

technological developments, wind and solar are 

considered to be more popular among RE sources 

[5], [6]. Wind turbines are primarily divided into 

two types: fixed speed and variable speed. Due to 

their ease of operation, fixed-speed wind turbines 

were previously used. They do, however, 

experience increased power loss. Because of 

advantages such as lower device rating, less 

acoustic noise, exceptionally energy efficient, and 

low power loss, variable speed wind turbines with 

doubly fed induction generators (DFIG) are the 

most commonly utilised for wind energy extraction 

[7]. There is a lot of literature on DFIG-based wind 

energy conversion systems (WECS) in both 

freestanding [8] and grid connected modes [9]-[11]. 

The authors have given DFIG-based WECS 

working in standalone mode with electric battery 

energy storage (BES) directly connected at the DC 

connection in [8]. Furthermore, the performance 

with and without BES is compared. In [9], the 

authors provide an associate degree extended active 

power theory for turbine coupled DFIG functioning 

in both balanced and unbalanced grid settings. 

Furthermore, the DFIG is managed by a single 

rotor facet device (RSC). As a result, the topology 

suffers from facility quality issues, especially 

during harmonic loads. Liu and colleagues. [10] 

looked at the effect of section barred loop 

parameters and grid strength on the soundness of a 

grid-connected DFIG wind energy system. An 

experimental validation, on the other hand, has not 

been carried out. The authors of [11] suggested a 

synchronisation control mechanism for DFIG's 

smooth grid association. Furthermore, it's been 

implemented using a modified IEEE 29 bus system 

that makes use of a real-time simulation platform. 

Hardware realisation, on the other hand, has yet to 



 

 



 



 

 



 

 

 

 



 

 

 



 

 

 



 



 



 

 

 



 



 



 



 



 



 



 

 



 

 

 

 



 

 

 

 



 



 

 

 

 

 

 

 

 

 



 

 

 

 

 



 



 

 

 

 

 



 

 

 

 

 



 



 

 

 

 

 



 

 

 



 

 

 



 

 

 

 



 



 



 

 

 



 

 

 



 

 

 

 

 



 

 

 

 

 

 



 

 



 

 

 

 



 

 

 

 

 



 

 

 

 



 

 



 

 



 

 



 

 



 

 



 

 

 



 

 

 



 

 

 



 

 

 

 



 

 

 



 

 

 

 



 

 

 

 



 

 

 

 



 

 

 

 



 

 

 

 



 

 

 

 

 

 



 

 

 

 

 

 



 

 

 

 

 

 



 

 

 



 

 

 



 

 

 



 

 



 

 

 



 

 

 

 

 

 



 

 

 



 

 



 

 

 

 

 

 



 

 

 



 

 

 



 

 

 

 

 

 



 

 

 

 

 



 

 

 



 

 



 

 



 

 

 



 



 

 



 

 

 



 

 

 

 



 

 

 

 



 



 

 

 



 



 

 



 



 



 

 

 

 

 

 



 

 

 



 

 

 

 



 

 

 



 



 

 



 



 

 

 

 



 



 



 

 



 



 

 



 



 



 



 



 



 



 



 



 



 



 



 



 

 



 

 


