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ABSTRACT 
 

This paper deals with alternate source of energy, since there is a scarcity of conventional energy resources now 

a days, there is a need for developing and usage of renewable energy resource. In this work an attempt has been 

made to convert the energy released by people when they are doing the work out. Here human acts as the power 

source and the gym equipment acts as both exercise equipment and source of power generation. Here 

reciprocating motion of the equipment is converted in to rotary motion using rack and pinion arrangement. 

Further the rotary motion is converted in to electrical energy by the use of alternators.     

Keywords:  Source of energy, conventional, renewable, gym equipment, Rack and pinion.  

  
1. INTRODUCTION 
The renewable energy resource has becoming an progressive subject among the research and scientific 

community. The idea is to build an energy resource that can generate renewable source of energy from day to 

day activities. The novel work is intended to covert the mechanical energy into electrical energy from the gym 

equipment when people start doing the workouts.  The converted electrical energy can be used to power lights, 

charging of cell phones and other small applications which require less power. Further these systems can be 

improved for large scale power generation with minimum cost and marketability. In this project provision has 

been made for the efficient and controlled power storage. The gym equipment is connected to dynamo motor 

which converts kinetic energy in to electrical energy. The converted electrical energy can be used to power the 

lamps, charging etc. Most of the fitness center equipped with  treadmills, rowing machines , stationary bikes, 

pull up machine  etc to burn calories. Power produced will be dissipated as heat energy. This heat energy if it is 

captured and used as an alternate source of energy will be good for environment and reduce the consumption 

electricity from the primary source.  The process of capturing, converting and storing of this energy is called 

Energy Harvesting(EH), There are different methods available of converting in to electrical energy using gym 

equipment. The various gym equipment are Treadmill, pull up machine, bicycle etc.  

1.1 Tread Mill   
Tread mill equipment are used both in gym and home. Tread mill consists of path like structure which rotates 

and shift, so that the person can walk and run like in out door. He can also set the speed according to his 

requirement and capacity. The burnt calories can also be converted in to electrical energy and even it has been 

implemented in many houses and gym centers. It can produce up to 95 Watts of power in average which can be 

used for many applications. Fig 1 shows the setup of tread mill in a gym.  

 

 

 

 
FIGURE 1. Tread mill in a Gym 
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1.2 Pull up machine   
Another very important equipment in gyms are pull up machines where people try to lift heavy loads when they 

do the exercise. These equipment are not widely used since power generation is relatively less as compared with 

other equipment. Power generation is done when the loads are lifted. Conversion of energy from mechanical to 

electrical is done by attaching rack and pinion arrangement or with sprocket. Fig 2 shows the gym pull up 

equipment. 

 
FIGURE 2: Gym pull up equipment     

 

 

1.3 Stationary bicycle 
 

Stationary bicycles are one of the very important equipment in gyms. These bicycle are used for cardio vascular 

exercises for both men and woman. It is one of the best exercise for heart. These stationary bikes are coupled 

with electrical generator which is used in the gym are called eco bikes. The mechanical work I,e pedalling of the 

pedals in turn rotates the wheel attached to it, these wheel is connected to electrical generator.  These types of 

bicycles are used in modern gyms. Fig 3 shows the stationary bicycle used in the gym. 

 
FIGURE 3. Stationary bicycle used in gym 

 

2. CONSTRUCTION  
2.1 Energy conversion equipment for Gym machine 

 

In this project an attempt has been made to design and fabricate electricity generation from pull up machine. We 

are expecting an output of 55 – 60  watts, this can be used lamps, an amplifier and an ipod charger. This system 

consists of many sub systems that will work collectively for the efficient production of electric power. The first 

sub assembly consists of elements which converts kinetic energy from pulling to generator. The second system 

consist of electrical generator, this sub system transfers rotational movement in to output AC voltage. The next 

sub system converts AC power to DC, This DC power is stored in batteries. The stored energy is sent to the 

inverter which converts 12V DC to 12V AC. By using step up transformer the 12V AC is stepped to 230V. 
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FIGURE 4. Output of pulley connected to alternator  

  

 

3. METHODOLOGY  

 

Ø Initially the frame of the body has been set up which contains the major components of the model. The 

frame has been taken from gym(not in use) which is converted to our requirement. 

Ø  Bearings are provided at proper position which carries the main shaft which is then supported in the 

frame. Pulleys are added(in between)  to reduce the human effort.  

Ø A wire rope is used to connect between the handle at one end and the other end is attached to dead 

weight through pulley. 

Ø Dynamo along with pulley is also supported on the frame which is connected to driver pulley using 

rope. 

Ø The electrical connections has been made which is connected to dynamo . 

Ø The conversion of AC from the dynamo to DC  is done using rectifier circuit. 

Ø The output from the rectifier is connected to 12V battery where it is stored. 

Ø When people start using the equipment for work out the lifting of weight causes the rotation of the 

main shaft which is then connected to dynamo which produces electricity and it is stored in batteries. 

 

4. COMPONENTS USED AND ADVANTAGES AND DISADVANTAGES   
The main components used in this project work includes frame, handle. Bearings, shafts, pulleys, dynamo, 

batteries and dead weights. Some of the advantages include less maintenance cost, avoids any fossil fuels, 

environment friendly, human fitness and electrical energy can be stored in batteries.  

The major disadvantages include , as compared with bicycle or treadmill less power conversion, since more 

mechanical linkages there is a possibility of failure of the assembly, weight of the structure and sub structure is 

high so it is difficult to transport, additional attachments are more, the initial cost is bit high.  

 
5. CONCLUSIONS AND SCOPE FOR FUTURE WORK 

CONCLUSIONS 
 

Ø The design and fabrication of innovative gym equipment to convert kinetic energy in to electrical 

energy has been carried out. 

Ø Storage of energy is very important and necessary part of the project work, it has been ensured the 

stability of the system is maintained. These models vary in complexity and accuracy and therefore the 

model chosen must match the application for which it is needed 

Ø These systems can be incorporated in many places and if it is operated regularly it can convert 

sufficient amount of energy. 

Ø It will be very helpful for the rural areas. In this day where the world is challenged to be more 

responsible in its sourcing of electrical power, the method of human power generation could be a 

solution that also helps mitigate the issue of obesity and overweight. 
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Scope for Future Work 

Ø By having more number of dynamo more power can be converted in to electrical energy 

Ø It can be adopted with variable gear ratio can be adopted  

Ø It is possible to add fly wheel , speed control devices and voltage protection devices so that the system 

is full proof.  

Ø If the system is installed in gym centres where more and more equipment’s then more energy can be 

converted and power generation can be done in a large scale.  
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ABSTRACT 
 

The primary aim of the project is to design and fabricate a four-wheeler nut removing tool for tightening and 

removing of two nuts in single time. With the increase in use of cars on the road, the failure of tires has been 

increased considerably. Usually the cars are provided with spanner and a jack for the replacement of spare 

tires. Due to difficulties in maintaining uniform torque to remove nut and to save time. The main objective of the 

present work is to design and develop a single tool, which can be used for assembling and disassembling of nuts 

of tires in automobiles with minimum effort and time. Care has been taken for easy maintenance, storage and 

handling.  

Keywords: Four-wheeler nut, uniform torque, automobiles and tires.  

1. INTRODUCTION 
In the modern world four wheeler has become the essentials. These four wheelers  are provided with T-nut 

wrench and jack to replace the tires when there is a puncture or any other problem  in the tires. For women or 

teen the usage of jacks is a hard task. Once any problem arises  with  the vehicle to replace the tires which  takes 

lot of time and effort. Drivers should have basic knowledge of tire replacement procedure if such problem 

occurs. In order to change the tire, one requires minimal skills. Virtually every car has a tire replacement tools 

such as the L- shaped nut remover and jack supplied by the manufacturer accurate tensioning of a screw is 

necessary. It is a fact that a huge effort is required to open a single nut of a car wheel and it will become a 

tedious task to open the wheel in extreme atmospheric conditions. It also creates problem when there is an 

emergency situation. Here is the solution to the problem mentioned above by Adjustable Unified Wheel Opener, 

it is a special tool designed for opening a wheel with ease. It is so designed that it can open all the four nuts of a 

car wheel in one time. And the most desired achievement is that, the total effort and time needed in the process 

is very less. It can open and also refit the wheel with the same tool. This project is intended to develop a special 

tool to remove nuts from the tires with minimum time and effort for women and teens. 

 

2. CONSTRUCTION  
Nut lightener consists of gears of different sizes, the handle which will be rotated by the operator is connected to 

the smaller gear which is mounted on the bearings. The wheel nuts are connected to gear drives through 

extension rods. Slots are provided to make adjustments for opening of tires which are having different centre 

distances. Linear motion has been provided  by keeping a support plate above the gears. The supporting and 

base plates are connected by bolts and nuts. The modelling of the assembly has been done in SOLID EDGE. 

The parametric modelling of the gear drives  were also carried out. Fig 1 shows Multi-nut lightener and lug 

tightening pattern. 

  

FIGURE 1:  Multi-nut lightener and lug tightening pattern 
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3. WORKING PRINCIPLE 

Gears are arranged in such a way that, by applying approximately 200N force with both hands on to the handle 

will rotate the gears, finally the required torque is applied on to the spanner to open two wheel nuts at a time. 

The idea is to develop a complete mechanism in one assembly which can be used in automobile workshops, 

house holds etc. The machine operates when a force is applied by both hands, due to which central gear rotates 

in the direction as the handle and by the engagement of driven gears rotate in opposite direction. Bearings are 

attached to support the drives and proper transmission. The force is transmitted to the sockets at the end of the 

connecting rods and thus the nuts are removed. The pinion meshes with four auxiliary gears which are in  turn 

connected to a gear whose axle containing the socket spanners at its end. The other end is connected to bevel 

gear. The main shaft and the follower can be placed at any desired position by using a lock nut arrangement. 

The entire design depends on the gears and its transmission , even the small error can cause the failure of 

complete assembly. The proper design involves in analysing stresses acting, tooth engagement and meshing etc. 

It is essential to analyse and simulate the gear drives with advanced software’s and to find the proper 

engagement of the tooth. Fig 2 shows the modelling of gear drive assembly. 

 
FIGURE 2: Modelling of gear drive assembly 

 

4. COMPONENT DETAILS  

4.1 Spur Gear 
Spur gears are the simplest straight cut gears. It consists of disk or cylinder with projecting teeth radially. If the 

gears are viewed at 90 degrees from the shaft length the tooth faces are straight and aligned parallel to axis of 

rotation.  Fig 3 shows the spur gear drive  

 
    FIGURE 3: Spur gear drive  

 

4.2 Box spanner socket  
Socket spanner is a type of spanner that is used as a closed socket format, rather then a typical open type 

spanner or wrench to turn a fastener, typically in the form of a nut or bolt. The head of the socket wrench 

resembles the nut or bolt head cover and the sense of the handle not fixed.  Fig 4 shows the box spanner socket 

set. 
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FIGURE 4: Box spanner socket set 

4.3  Bearings  
Ball bearings are used to reduce the rotational friction and support radial and axial loads. This is achieved by 

using at least two races to contain the balls and transmit the loads through the balls. As one the races rotates it 

causes the balls to rotate as well. Due to the ball rolling they have much lower co-efficient of friction than 

sliding contact bearing.   Fig 5 shows the typical ball bearing.  

                  

FIGURE 5: A typical ball Bearing 

4.4 Power transmitting shaft   
Power transmitting shaft is a machine element which is used to transmit power from one place to another. For 

proper transmission  of the power various elements like pulleys, gears, crank etc are mounted on it. Keys and 

splines are used as mounting elements. The material used for the shaft should have high wear resistant, good 

heat treatment properties and should have sufficient hardness. Fig 6 shows a typical power transmitting shaft. 

 
    FIGURE 6: Power transmitting shaft  

4.5 DC Motor  
Motors are the electro mechanical devices that convert electrical energy in to mechanical energy in the form of 

torque and rotation. Either alternating current or direct current can be used as an input to the motor. The result is 

the mechanical motion either translation or rotation. It has mainly two parts namely stator and rotor. Stator is the 

stationary electrical component and rotor rotates with the main shaft. Fig 7 show the typical DC motor.  

 
FIGURE 7: shows DC motor 
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5. METHODOLOGY 
An extensive survey has been carried out, initially the Modelling of the form tool using CATIA software. Even 

the parametric modelling of the gears were done based on the results obtained from the design calculations.  

Finally fabrication of the model has to be performed in accordance with the results obtained.   

 

6. CONCLUSION  
The design and fabrication of form tool for removing and tightening of the bolts for the tires has been carried 

out. The gears were designed as per the standards, the validation of the results has to be carried out in been 

carried out by using finite element software. The results were found to be satisfactory.  
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ABSTRACT 

Dished ends are an important element for pressure vessels and boilers. They cover both ends of the pressure 

vessel and have wide applications. They are used in nuclear power plants, thermal power plants, and refineries. 

Usually, the design of dished ends is according to codes like ASME, Indian Standard, etc. The dish is supported 

by a weld. Internal pressure load, self-weight, the volume of fluid used in the vessel, and seismic load, these 

loading factors should be taken into consideration while designing. The joint should be considered while 

designing so that it can withstand various loads. The design for thickness is carried out with reference to Indian 

Standard 4049. In this paper, the pressure vessel with different end dishes is subjected to internal pressure. The 

dish ends have been designed for an operating pressure of 2MPa which will be useful for storage applications. 

Calculations are made to find the thickness of the dish end for the operating pressure. Non-linear axisymmetric 

Finite Element Analysis considering both geometric and material non-linearity has been performed in 

SOLIDWORKS software to estimate the stress in the dish of the pressure vessel.  

Keywords: Dished ends, Finite element analysis, Formed head, Crown radius, Knuckle radius, Straight face, 

Factor of safety, Displacement model, Von-mises stress, Maximum allowable stress, and design pressure. 

1. INTRODUCTION 

A dished end is also called a dished head or tank head. It is an important pressure element for pressure vessels and 

boilers. The dished end is usually used at both ends of the pressure vessel and welded with the shell. According 

to different geometric shapes, it can be divided into elliptical head, tori-spherical head, hemispherical head, 

spherical head, conical head, flat head, etc. Hemispherical heads are used for high-pressure vessels and boilers, 

elliptical heads are used for medium pressure vessels and boilers, whereas tori-spherical heads are used for low-

pressure vessels and boilers. 

There are different types of dish ends, they are as followed 

 Flat Head. 

 Ellipsoidal head. 

 Tori-spherical head. 

 Hemispherical head. 

Commonly used terms in above listed dished ends are  

 Inside Diameter (ID) 

 Crown radius (CR) 

 Knuckle Radius (KR) 

 Dish End Total Height (H)  

 Straight Face (SF) 

 Thickness (t) 

Applications of Dished ends: - A pressure vessel is a container designed to hold liquids or gases at a pressure 

often different from the surrounding atmosphere. Due to the nature of the substances being stored, which in certain 

cases may be hazardous, it is imperative that the construction material meets the exacting safety standards required 

for the application. Depending on the size and purpose the applications of dished ends vary from one sector to 

another and the type of pressure vessel and its geometry. 

Major Applied sectors are:Petrochemical plants. 

 Pharmaceutical industry. 

 Oil and gas industry. 

 Nuclear power industry. 

 Biotechnology. 

 Food industry 
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2. MATERIAL  

The material used is FE 410 Steel. 

The material properties are as follows  

Structural 

steel 

Density Young’s modulus Poisson’s 

ratio 

Modulus of 

rigidity 

Ultimate 

tensile 

stress 

Yield 

stress 

2062:2011 7850kg/m3 2*105n/mm2 Elastic: 0.3 

Plastic: 0.5 

0.739*105 

n/mm2 

490MPa 320MPa 

 

3. METHODOLOGY 

To achieve the design and analysis of the dish ends, calculations are made in reference to Indian Standard 2825 – 

1969 to determine the thickness for internal pressure of 2MPa. The calculations made resulted in a thickness of 

about 50mm. Solidworks application is used to achieve 3D modelling, drafting, and Finite Element Analysis of 

the dish end. The analysis is done to determine Von-mises stress, resultant displacement, and factor of safety for 

all the formed ends i.e. tori-spherical dish end, ellipsoidal dish end, and hemispherical dish end.  

4. RESULT and DISCUSSION 
 

Type of dish 

end 

Tori-spherical Ellipsoidal Hemispherical 

Thickness 50mm 50mm 50mm 

Internal 

pressure 

2MPa 2MPa 2MPa 

 

3D Model 

  
 

 

Von-mises 

stress 

 
 

 
Min Max 

6.673*106N/m2 2.030*108N/m2 

 

Min Max 

7.568*105N/m^

2 
1.259*108N/m2 

 

Min Max 

1.132*106N/m2 9.947*107N/m
2 
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Deflection 

 

 

 

 

Factor of 

safety 

   

Chemicals, fuels, and gases exert a maximum internal pressure of 2MPa and the thickness of the dished ends is 

calculated for the same internal pressure. The analysis for the dished ends is made for the same pressure. The 

analysis is done for Von-mises stress, deflection, and factor of safety. The result of the analysis declared the 

modelled parts as safe. 

 

0.00E+00

5.00E-01

1.00E+00

1.50E+00

2.00E+00

2.50E+00

MIN MAX

TORI

Min Max 

2.471*10-1mm 

 

2.310mm 

 

 

Min Max 

1.454*10-3mm 1.491mm 
 

 

Min Max 

1.392 4.236*101 

 

Min Max 

2.245 3.735*102 

 

Min Max 
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-1mm 

6.794 

*10-1mm 

 

Min Max 
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From the above graphs it can be concluded that tori-spherical dish ends have minimum deflection under internal 

pressure of 2MPa and thickness of 50mm when compared with other types of dish ends. 

5. CONCLUSION 

This paper compares the formed head i.e. tori-spherical head, ellipsoidal head and hemispherical head by means 

of deflection in each head. 
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ABSTRACT 

The introduction of the concept of remote-controlled motorized screw jack. when the weight of the vehicle exceeds certain 

limit, it cannot be lifted by the person, in such cases we are in need of a jack. There are few jacks to lift the vehicle but it is 

operated manually. When it is done automatic it becomes more convenient to use. In order to implement this idea, we have 

developed a system called motorized jack which is controlled through android app, by using this we can easily lift the jack up 

and down thus helps to reduce the burden of the worker. The main reason to fabricate the motorized screw jack is to avoid the 

fatigue of human during lifting of the load. The project is less cost and good efficient for operating. This jack can lift a vehicle 

weight of 600 to 800kg which is more use for garage workers.This jack can be operated using an android mobile. Bluetooth 

module is connected to the controller to take the commands from the mobile so that the motor can be rotated to lift the jack. 

motor runs through the battery.  Here we are using arduono as our controller and Bluetooth module. 

Keywords: DC Motor, Automatic car jack, Bluetooth, Android app, IOT. 

1.   INTRODUCTION 

This project work titled “remote controlled motorized screw jack” has been conceived having studied the difficulty in lifting 

the any type of light vehicles through smart phone apps. Our survey in the regard in several car owners or drivers, revealed the 

facts that mostly some difficult methods were adopted in lifting the vehicles where in need of maintenance, repair and while 

the tyre gets punchured.A screw jack is a portable device consisting of a screw mechanism used to raise or lower the load and 

lift heavy objects. 

There are mainly two types of jacks-hydraulic and mechanical. A hydraulic jack consists of a cylinder and piston mechanism. 

The movement of the piston rod is used to raise or lower the load. Mechanical jacks can be either hand operated or power 

driven. Jacks are used frequently in raising cars so that a tire can be changed. 

 

Nowadays smart phones are becoming more powerful and have gradually turned into an all-purpose portable device and 

provided people for their daily use.. Bluetooth is mainly used for data exchange; add new features to smart phones. Bluetooth 

technology, shows its advantage by integrating with smart phones. It has changed how people use digital device at anywhere, 

and has transferred traditional wired digital devices into wireless devices. smart phones have gradually turned into an all-

purpose portable device and provided people for their daily use. Android has complete software package consisting of an 

operating system, middleware layer and core applications. In this paper we present a screw jack controlled by mobile phone, 

tablets. In our work, move the screw jack upward, backward by the android application such as Bluetooth Terminal. The 

operation is made to be simple that even an unskilled labour can handle, this is an era of automation where it is broadly defined 

as replacement of manual effort by mechanical power in all degrees of automation.  

 

2.   MATERIALS AND METHODS 

2.1 Screw Jack 

 

 

 

 

 

 

                                                                                                

FIGURE 1. Screw jack 
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A screw jack consists of a heavy-duty vertical screw with a load table mounted on its top, which screws into a threaded hole 

in a stationary support frame with a wide base resting on the ground. A rotating collar on the head of the screw has holes into 

which the handle, a metal bar, fits. When the handle is turned clockwise, the screw moves further out of the base, lifting the 

load resting on the load table. In order to support large load forces, the screw is usually formed with ACME threads.  

2.1.1    Specifications of screw jack 

 Rugged alloyed steel construction with heavy duty steel frame and saddle 

 Oversize: 4 ½ inch wide base 

 Lift range: 3 inches 15 inches 

 Lift weight: 1000kg 

 

2.2    Lead Acid Battery 

 

 

 

 

 

  

                                                              

FIGURE 2.   Lead acid battery 

The lead–acid battery consists of two electrodes submerged in an electrolyte of sulfuric acid. The positive electrode is made of 

grains of metallic lead oxide, while the negative electrode is attached to a grid of metallic lead. Lead–acid batteries are classified 

into two types: flooded and valve-regulated. Flooded lead–acid batteries are less expensive but require more maintenance and 

ventilation than the valve-regulated lead–acid batteries. 

2.2.1   Specifications of lead acid battery 

 voltage : 12 V 

 current : 7.5 amps 

 

2.3   DC MOTOR 

 

 

 

 

 

                                                                      

FIGURE 3. DC motor 

A DC motor is any of a class of electrical machines that converts direct current electrical power into mechanical power. A 

direct current, or DC, motor is the most common type of motor. DC motors normally have just two leads, one positive and one 

negative. If you connect these two leads directly to a battery, the motor will rotate. If you switch the leads, the motor will rotate 

in the opposite direction. 
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2.3.1   Specifications of DC Motor 

 

 voltage : 12 V 

 current : 5amps 

 speed : 60rpm 

 

 

2.4   Bluetooth module 

 

 

 

 

 

                                                        

FIGURE 4. Bluetooth module 

Among the four popular wireless connections that often implemented in HAS project, Bluetooth is being chosen with its 

suitable capability. Bluetooth with globally available frequencies of 2400Hz is able to provide connectivity up to 100 meters 

at speed of up to 3Mbps depending on the Bluetooth device Prior to implementation of Bluetooth-based application on the 

phone, several software packages are required which include Java Development Kit (JDK), the Eclipse software environment, 

Android Development Tools ADT) and Android SDK (Software Development Kit). 

 

2.5   Relay switch 

 

 

 

 

                                                                            FIGURE 5. Relay switch 

 

We are using SPST (Single-Pole Single-Throw) relay. Two relays are used for backward and forward motion of motor. A relay 

is an electrically worked switch. Current moving through the loop of the transfer makes an attractive field which draws in a 

switch and changes the switch contacts. The curl current can be on or off. So transfers have two switch positions and they are 

twofold toss (changeover) switches. Transfers permit one circuit to switch a second circuit which can be totally discrete from 

the first. The connection is attractive and mechanical.  

.6   Microcontroller  
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FIGURE 6. Microcontroller 

 

Microprocessors and microcontrollers are widely used in embedded systems products. Microcontroller is a programmable 

device. A microcontroller has a CPU in addition to a fixed amount of RAM, ROM, I/O ports and a timer embedded all on a 

single chip. The fixed amount of on-chip ROM, RAM and number of I/O ports in microcontrollers makes them ideal for many 

applications in which cost and space are critical The spur gears, 8052 is an 8-bit processor, meaning that the CPU can work on 

only 8 bits of data at a time. Data larger than 8 bits has to be broken into 8-bit pieces to be processed by the CPU. 

 

3.    BLOCK DIAGRAM  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4.  WORKING PRINCIPLE 

An Android controlled automobile project that allows user to control a battery powered automobile wireless through an android  

application. The system uses a bluetooth modem as a medium to transmit signals between the android based phone and to the 

Bluetooth  jack. The commands are sent in the form of string variables by the android application through an active bluetooth 

connection. These string variables are then received by bluetooth modem and then forwarded to the Microcontroller. 

The microcontroller now processes the data sent by bluetooth modem and checks for user commands. On recognizing direction 

commands sent by user(Forward|Backward), the microcontroller sends signals to appropriate driver IC’s. The driver IC’s now 

operate motors to achieve the desired movement of the automobile as sent by microcontroller. 

The lead-acid battery is used to drive the D.C motor. The D.C motor shaft is connected to the spur gear. If the power is given 

to the D.C motor, it will run so that the spur gear also runs to the slow speed of the D.C motor. The screw jack and moves the 

piston upward, so that the vehicle lifts from ground. The vehicle is lifted by using the lifting flat form in the top of the screw 

jack. The motor is drawn supply from the battery. The lifting and uplifting is done by changing the battery supply to the motor 

simply. 

 

 

5.   CONCLUSION 
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This project has been made to help the workers who are working in the automobile garages, service station  and also elderly 

people. This project reduces the effort of lifting heavy vehicle weight and also reduces the time. this project has also reduced 

the cost involved in the concern. This jack can lift a vehicle weight of 600 to 800kg which is more usefull for garage workers. 

This jack can be operated using an android mobile. Bluetooth module is connected to the controller to take the commands from 

the mobile so that the motor can be rotated to lift the jack. motor runs through the battery.  Here we are using arduono as our 

controller and Bluetooth module. The whole model can be operated anyware.  
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ABSTRACT 

A hybrid composite material is one that is made up of two or more constituent fibres. materials have chemical or 

physical properties that are noticeably diverse, and they are combined to form a material with qualities that are 

distinct from the separate constituents. Composites have been discovered to be the most promising and 

discriminating material available in the twenty-first century. Composites reinforced with fibres of synthetic or 

natural materials are becoming more popular as the market grows in demand for lightweight materials with high 

strength for specific applications. Not only does fiber-reinforced polymer composite have a high strength-to-

weight ratio, but it also has exceptional properties such as high durability, stiffness, damping property, flexural 

strength, and resistance to corrosion, wear, impact, and fire. Metal matrix composites (MMCs), ceramic matrix 

composites (CMCs), carbon/carbon composites (C/C), and polymer matrix composites (PMCs) or polymeric 

composites are the four types of fibre reinforced composites. Synthetic fibres (in British English; see spelling 

variations) are fibres created by humans through chemical synthesis. 

Keywords: Types of Synthetic Fibers-Rayon,Nylon,Polyester,Acrylic. 

1. INTRODUCTION 

1.1 Synthetic fibres  

 Man-made fibres made from chemical substances that are used to make clothing and other useful items. 
Polymerization is used to create these. Synthetic fibres can be fully synthetic or semi-synthetic. Chemicals are 
used to make purely synthetic fibres such as nylons, polyesters, and acrylics, whereas natural polymers are used 
to make semisynthetic fibres such as rayons. Synthetic fibres are formed by extruding fiber-forming materials 
through spinnerets. 

 

FIGURE 1. Synthetic fiber 

Types of Synthetic fibres- 

· Rayon Fibres –  
Rayon possesses qualities that are akin to silk. It is a man-made fibre that is less expensive than silk. It's 
made from wood pulp. 

· Nylon fibres - 
These fibres are created from water, coal, and air and are strong, light, glossy, and easy to wash. 
The fibre is entirely synthetic and far more durable than steel wire. 
 

1.2 Natural fibres 

Fibres produced by geological processes or from the bodies of plants or animals. They can be used as a component 
of composite materials, where the fibre orientation influences the properties. Natural fibres can also be matted to 
create sheets of paper or felt.Natural fibres have been used for textile materials since before recorded history. The 
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discovery of flax and wool fabrics at excavation sites of Swiss lake dwellers is likely the oldest indication of fibre 
use (7th and 6th centuries BCE). Prehistoric peoples also used a variety of vegetable fibres. 

 

FIGURE 2. Natural fibre 

Types of Natural fibres- 

· Wool: Wool is a natural textile fibre obtained from sheep, goats and camels. It traps a lot of air. 
Air is a bad conductor of heat. This makes clothes made from wool useful in winter. 

· Silk: Silk is also a natural textile fibre which is obtained from silkworms. The rearing of 
silkworm to obtain silk is known as sericulture. 

· Cotton: It is one of the plant fibres that are used to make clothes. It is a soft staple fibre that is 
found as a boll around the seeds in a cotton plant. 

· Jute: It is a vegetable fibre that is soft, shiny and is spun into coarse strong threads .Jute fibres 
are totally biodegradable and recyclable materials, i.e., environmentally friendly materials 

· Basalt fibre is a dark-coloured, fine-grained solidified volcanic rock. It is primarily composed 
of Silicone Dioxide (SiO2), Aluminium Oxide (Al2O3), Iron Oxide (FeO+Fe2O3), Calcium 
Oxide (CaO), Magnesium Oxide (MgO), and Sodium Oxide. Basalt is a natural material that is 
friendly to the environment. It is used in the production of basalt fibres. 

1.3 Fiberglass  

Fiberglass is a common type of glass fibre-reinforced plastic. The fibres can be arranged randomly, flattened into 
a sheet known as a chopped strand mat, or woven into glass cloth. The plastic matrix can be a thermoset polymer 
matrix (typically based on thermosetting polymers like epoxy, polyester resin, or vinyl ester resin) or a 
thermoplastic matrix. 

 

 

FIGURE 3. Fiberglass 

1.3.1 Types of Fibreglass 

· A-glass is also known as alkali glass or soda-lime glass. It is the most commonly available type of 
fiberglass. About 90% of the glass that is manufactured is alkali glass. It is the most prevalent type that 
is used in making glass containers like jars and bottles for food and beverages, and windowpanes. 

· C-glass, also known as chemical glass, has the highest chemical resistance. It maintains structural balance 
in corrosive environments. 
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· E-glass is also known as electrical glass. It is a lightweight composite material that has applications in 
aerospace, marine, and industrial settings. E-glass fibreglass cloth is an industry standard that offers a 
good mix of performance and cost. It has an excellent draping characteristic that makes it easier to work 
with. 

EPOXY RESIN 

The family of basic components or cured end products of epoxy resins is known as epoxy. It's well-known for its 
strong adhesive properties, making it a useful product in a variety of industries. It is heat and chemical resistant, 
making it an excellent choice for anyone who requires a solid hold under pressure. Epoxy resin is a long-lasting 
compound that can be used on a variety of surfaces, including wood, fibres, glass, and metal. 

2. MATERIALS AND METHODOLOGY 

2.1 COMPONENTS  

Hybrid composites are materials made up of two or more types of fibres embedded in a single polymer matrix. 
Hybrid composite materials are increasingly being used in a wide range of engineering applications due to their 
improved properties and numerous advantages over traditional composite materials. 

I. BASALT FIBER:  

Basalt fibres have higher strength and elastic modulus than standard E glass and are comparable to special high 
strength S glass and carbon fibres. As a result, they provide car manufacturers with the opportunity to significantly 
reduce the cost of SMC/BMC parts while maintaining high strength and stiffness. Basalt fibres have the same 
dielectric properties as glass fibres. Furthermore, switching from glass to basalt has no effect on radar 
transparency. 

 

FIGURE 2. Basalt Fiber 

 

II. JUTE FIBER: 

Jute fibre is completely biodegradable and recyclable, making it environmentally friendly. It has high tensile 
strength, low extensibility and ensures better breathability of fabrics. Jute has good insulating and antistatic 
properties, as well as low thermal conductivity and a moderate moisture regain. Jute also has acoustic insulating 
properties and is manufactured without causing skin irritations. Jute can be blended with other fibres, both 
synthetic and natural. 

 

FIGURE 3. Jute Fibre 
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III. EPOXY:  

Lapox L12 is a liquid, unmodified epoxy resin with a medium viscosity that can be used to make glassfiber 
reinforced composites with a variety of hardeners. The hardener used is determined by the processing method and 
the properties required of the cured composite. Hardener K6 is a room temperature curing liquid hardener with a 
low viscosity. It is frequently used for hand lay up applications. Because it is highly reactive, it has a short pot life 
and a rapid cure at normal ambient temperatures. Laminates can withstand operating temperatures of 1000 C.       

 

FIGURE 4. Lapox L-12 With K-6 Hardener 

   2.2 METHODOLOGY

 

2.2.1 HAND LAYUP TECHNIQUE 

The hand lay-up method is a composite material moulding technique in which the final product is created by 
overlapping a certain number of different layers. 

Literature survey Selection of 
Materials

Procuring Raw 
materials

Fabrication of 
material Testing Results & 

Discussion
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FIGURE 5. Hand layup Technique 

 
FIGURE 6. Specimen After Fabrication 

 
FIGURE 8. Dimensions of Testing Material 
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FIGURE 9. Material being testing  

 

CONCLUSIONS 

Procured a Vitrified tile in order to get  a smooth surface finish and to support our composite material. 

On the tile, a plastic sheet on which we carried out the hand layup technique to get a glossy surface finish and to 
easily remove the material once it completely dries. 

Spread a layer of epoxy mixed with hardener on the plastic sheet and placed a layer of basalt fiber and on which 
again a layer a epoxy was used to place jute, this process was repeated till we achieved the required thickness 
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ABSTRACT 
Blind mobility is one of the major challenges encountered by visually impaired persons in their daily lives. Their life and 

activities are greatly restricted by loss of eyesight. They normally travel using blind navigation system or by their 

accumulated memories in their long term exploration. The main objective of the present work is to develop a low cost, 

reliable, portable, user friendly, low power and robust solution for smooth navigation .This paper (Smart Glasses for 

Blind People), as meant are the glasses are for visually impaired people. It has an in-built sensor in it which spreads 

ultrasonic waves in the direction the person is going by scanning at most 30 cm range. As soon as the obstacle is detected, 

the sensor detects it and vibrates. 

Keywords: Smart Glasses, Ultrasonic Sensors, Blind People. 

 

1. INTRODUCTION 
 

In this protocol, when we find objects in distance greater than 30cm then it will not sense, if the distance less than 30 

cm then it will sense and create vibrations[1]. The same approach is also used in many applications. One is giving blind 

people the great accessibility to their environment is the objective of the smart glass system[2] . The key function of the  

another  system is to enable the user in perceiving social signals during a natural dyadic conversation. Project's main 

goals are to improve  navigation wearable system based on visual markers recognition and ultrasonic obstacles 

perception used as an vibrator assistance for blind people[3]  .There was a solution for the blind people to walk safely by 

detecting obstacle and generating corresponding alert signal according to the distance of the obstacle[4] .  

 

A Proposed Model  
 Blind as a special group in society, the needs of society to give them more care and attention, so that they are better 

able to live independently. However, how safe walking blind life is the biggest problem. Traditional navigation device 

mostly blind cane, blind by tapping the ground or walking around the object to determine the direction, the structure is 

simple, single function, easy to use, but the secondary effect is not very .blind such as poor road conditions, uneven, 

hanging in front of obstacles, can not be proven accurate, such a serious impact on the safety of blind travelers. A smart 

ultrasonic glasses for blind people comprises of a pair of wearable glasses, ultrasonic sensors for detection of obstacles 

in the way of blind man, a vibrator to give the vibrations as per the direction of the obstacle from the man, a central 

processing unit comprising of Arduino Nano which takes the information from the sensor about the obstacle distance 

and processes the information according to the coding done and sends the output through the vibrator, power supply is 

given to the central unit which distributes the power to different components. The sensor is mounted in between of the 

top bar, right and left  and bridge present in optical glasses as shown in the figure 8. All the components are connected 

to the central unit using  wires and the power is given from battery .  

The best sensors that can be used will be ultrasonic sensors because ultrasound is a strong point, the energy consumption 

of slow wave propagating in the medium relatively far distance. Therefore often it is used to measure the distance over 

big length. At the same time, ultrasound for the object in the dark, dust, smoke, electromagnetic interference, toxic and 

other harsh environments have a certain ability to adapt, with a wide range of applications. The ultrasonic sensor is 

fixed at a perpendicular from the glasses. As the blind man goes closer to the obstacle the distance sent by the sensors 

to the central unit will decrease. Hence the vibrator will take shorter intervals and hence the vibration will be faster. But 

as the man will go far away the vibrations will take long intervals and hence decrease. These smart glasses are very 

easy to use and very simple to understand. If a blind uses it for 2-3 times then he/she will understand the working and 

can handle it easily[3] . 

 
2. MATERIALS AND METHODS  
 
2.1 MATERIALS 
                  For this project we have used the following components. 
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1. Arduino Uno. 

2. Ultrasonic Sensor. 

3. Vibration Motor. 

4. Power supply. 

5. Battery. 

6. Spectacles . 

 

The main component of this project is Arduino Uno, 

Ultrasonic sensor and Vibration motor. 

The specification and purpose of each components are described below. 

  

2.1.1. Arduino Uno 

                    The Arduino is a open-source  board based on the Microchip ATmega328P microcontroller and developed 

by Arduino.cc. The board is equipped with sets of digital and analog input/output (I/O) pins that may be interfaced to 

various expansion boards (shields) and other circuits. The board has 14 digital I/O pins (six capable of PWM output), 6 

analog I/O pins, and is programmable with the Arduino IDE (Integrated Development Environment), via a type B USB 

cable. It can be powered by the USB cable or by an external 9-volt battery, though it accepts voltages between 7 and 20 

volts. It is similar to the Arduino Nano and Leonardo. 

 

 
FIGURE 1: Arduino Uno 

 

2.1.2. Ultrasonic Sensor 
                   Ultrasonic sensors are devices that generate or sense ultrasound energy. They can be divided into three 

broad categories: transmitters,receivers and transceivers. Transmitters convert electrical signals into ultrasound, 

receivers convert ultrasound into electrical signals, and transceivers can both transmit and receive ultrasound.  

 

 
FIGURE 2: Ultrasonic sensor 

 
2.1.3. Vibration Motor 
                   Vibration motor is a DC motor in a compact size that is used to inform the users by vibrating on receiving 

signals. It has no sound. Mainly they are used in mobile phones, joysticks, pager and so on.  

 

 
FIGURE 3: Vibration Motor 
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2.1.4. Power Supply 
                 A power supply is an electrical device that supplies electric power to an electrical load. The main purpose of 

a power supply is to convert electric current from a source to the correct voltage, current, and frequency to power the 

load. As a result, power supplies are sometimes referred to as electric power converters. 

 

 
FIGURE 4: Power Supply 

 

2.1.5. Battery 

                  An electric battery is a source of electric power consisting of one or more electrochemical cells with external 

connections for powering electrical devices. 

 

 
FIGURE 5: Battery 

 

2.1.6. Spectacles 
                A wearable glass and all the components and wirings are attached on the glass. 

 
FIGURE 6: Spectacles 

 

2.2 SOFTWARE REQUIREMENTS 
1. Arduino Ide. 

2. Embedded. 

 

2.3 METHODS 
This smart ultrasonic glasses for blind people comprise of a pair of wearable glasses, ultrasonic sensors for detection of 

obstacles in the way of blind man, a vibrator to give the sound as per the direction of the obstacle from the man. 

The best sensors that can be used will be ultrasonic sensors Often it is used to measure the distance over big length.                 

at the same time, ultrasound for the object in the dark, dust, Smoke, electromagnetic interference, toxic and other harsh. 

Environment have a certain ability to adapt, with a wide range of applications. 

The working of this device is quite simple, if an object is detected to the right, the right frame of the specs will vibrate. 

And vice versa. If object is detected to the center, both the frames will vibrate. 
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FIGURE 7: Algorithm

3. RESULTS AND DISCUSSION
The performance of the proposed system has found to be effective. The ultrasonic sensors can detect the obstacle and 

alert the user with a vibration.The proposed model is easy to wear and use and can be used as aportable model for visually 

impaired people.

FIGURE 8: Finished Model

4. CONCLUSION
The objective of this project is Third Eye for the Blind is to design a product which is very much useful to those people 

who are visually impaired and those who often have to rely on others. It is an innovation which helps the blind person to 

move around and go from one place to another with speed and confidence by knowing the nearby obstacles using the 

help of the wearable band which produces the ultrasonic waves which notify them with buzz sound or vibrations. It allows 

the user those who are visually impaired to walk freely by detecting the obstacles. They only need to wear this device as 

a band or cloth on their body.
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ABSTRACT 

This project addresses a crop cutting machine, which is fabricated with very simple mechanisms at low cost. Basically 

the Problems faced by farmers, who work on small fields, while harvesting is that, the crop takes a lot of time, the 

availability of labor and their cost during cutting season is also very high. Although various agricultural machines 

are available in the market but they are quite large and costly. It becomes uneconomical for small farmers to afford 

such kind of machines. In order to overcome the situation, we have introduced a new simple machine that is more 

efficient for small farmers. The design and working of a simple ragi cutting machine is discussed here, which is 

operated on the principle of slider crank mechanism by varying the length of cutting grains. And especially the 

machine targets the farmers who have land area of less than 2 acres. Hence this project might be the solution to the 

problems faced by a small scale farmer regarding cost and labor implementation 

Keywords:  Cutting Blades, Slider-Crank Mechanism, Dc Gear Motor, Battery 

1. INTRODUCTION 

Agriculture is the science and art of farming, including cultivating the soil, producing crops and raising livestock. 

Ragi is also known by the name finger millet. It is an important small millet food and fodder crop which is extensively 

cultivated in Asian countries like India, Malaysia, chine and Nepal. In India finger millet is cultivated over an area of 

1.19 million hectares with a production of 1.98 million ton giving an average productivity of 1661 kg per ha.  

Harvesting is the process of gathering a crop. In ragi, harvesting refers to the cutting and gathering of earheads along 

the stalks. When the earheads turns brown color or at maturity stage, cut the earheads alone or cut the stalk along with 

ear heads by using sickles. The earheads are heaped in sun on the threshing floor for 1-4 days for drying, and then 

machine winnows and cleans the Ragi after threshing. The crop cutting is important stage in agriculture field, over 

many years, agricultural practices have been carried out by smallholders cultivating between 1 to 2 hectare, using 

human labor and traditional tools such as wooden plough, yoke, leveler, harrow, mallet, spade, big sickle etc. Here 

we design and analysis the crop cutting machine which is to help the Indian farmer especially to small farm. It will 

reduce the cost of crop cutting in field. This machine cuts earheads separately and store it. Due to this, farmer can feed 

straw to the domestic animal easily without any heavy efforts more over it is simple in design. It will help to increase 

economical standard in Indian farmer. 

2. COMPONENTS 

2.1 D C MOTOR 

 

A DC motor is any of a class of rotary electrical motors that converts direct current electrical energy into mechanical 

energy.  



National Conference on Recent Innovations in Engineering-2022                                        ISBN:978-81-929425-2-0 

46 

Dept. of Mechanical Engg., K.S. Institute of Technology Bengaluru-560109  

 

2.2 BATTERY 

Batteries convert chemical energy directly to electrical energy and stores it.  

 

 
 

2.3 CUTTER BLADES 

The pair of two cutters is used for cutting. One blade is stationary and the other is reciprocating. The thickness of 

blade is 2 mm and made up of MS plate.  

 

 
 

2.4 BLOWER 

Blower is a machine whose primary function is to provide and accommodate a large flow of air to various parts 

intern which will direct the flow by means of air by using this method the finger millet will be collected in collector 

this is achieved by rotating a number of blades connected to a hub a driven by a motor. 
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3. WORKING PRINCIPLE 
For the motion of cutting mechanism of blades a simple “Slider-Crank Mechanism” is employed which has fixed 

blade, movable blade, rotating disk, rocker arm and coupler in which the fixed blade and moving blade has prismatic 

joint, coupler and rocker- 

 

arm has revolute joint, the coupler and rotating disk has revolute joint and the rocker and moving blade has fixed joint. 

This mechanism is used to convert rotary motion into the reciprocating motion. This can be achieved by mounting the 

coupler off set from the center of rotating disk as shown in the Fig. In the the circle represents a rotating disk of 

thickness “t” , radius “r” and “cs” represents the length of the coupler positioned off sated in rotating disk at a distance 

“r”. When the coupler and the dotted line indicating distance “r” gets collinear at one end the minimum stroke and in 

the other end maximum stroke is achieved and thus the displacement “S” takes place For this mechanism, the power 

for driving the cutting mechanism, is transmitted from the motor with the help of the shaft which is connects motor 

and coupler. The motor which is running at a 60rpm, which gives rotary motion to coupler and then converted to linear 

motion, this motor is driven with electric battery of 6V 

4.  RESULTS AND DISCUSSION  

For plot 1, since the plot was dense, it was difficult to cut. Supplied power was not sufficient to cut those dense areas. 

Also the efficiency of machine was poor. For plot 2, since plot was not dense but was inclined, it was comparatively 

easy to cut. Due to inclined nature of crops, machine pushed the crops so all crops were not cut properly which leads 

to decrease in efficiency of machine. But performance was comparatively better than that for plot 1. For plot 3, crops 

were straight. It was easy to cut lower part. In this plot we were also able to test upper cutter. With the motion of 

wheel, drum rotated and grabbed upper part of crops and cutter cut the lower portionWhile testing in all three plot, we 

also found that comparatively more power was required to push the machine which was due to the direct connection 

of wheel shaft with drum shaft by chain sprocket 

5. CONCLUSION 

The design and fabrication of finger millet cutting machine with selected constraints is completed successfully. The 

farmers can use this machine with upgraded cutter mechanisms that includead justing the height of the cutter for their 

desired level.This system is fabricated at the lower cost,which is approximately 60% less than the market value.This 

machine is operated manually using power source and hence maintenance is minimized, mean while the service can 

also be achieved easily and this can give a huge advantage to this equipment 
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ABSTRACT  
The most prevailing issues of the modern world are food and water crises. It is neither possible to consume the 

pesticide affected food nor grow once own plants, due to scarcity of water and land. Under such conditions, there 

arises a need for portable agricultural system which uses less water, space and is purely organic. One such solution 

is a small scale aquaponic system. This system is made by introducing an automation and data acquisition system; 

thereby there is no need for setting aside extra time for system care. This paper has used the data acquired from an 

existing aquaponic system to design and implement an effective small scale sustainable aquaponic system. This can 

lead to cost effective, sustainable ways of organic farming independent of the need for comparable land space 

requirement.   

 

Keywords: Portable agricultural system, aquaponics, automation and data acquisition.  

 

1. INTRODUCTION  
The following paper contains the methodology to build a small scale aquaponic system suitable for different 

economic strata of the society especially focusing on the urban population where there is evident space and time 

constraints. This method contributes to one aspect of sustainable household development. In a small scale Aquaponic 

system, organic vegetables are cultivated in a limited space by recirculating water from a fish tank, rich in nutrients 

which are essential for the plant growth. Out of all the available water resources on planet Earth, 2.5% is freshwater 

resource. In this 2.5%, only 0.3% is the readily available freshwater resource accessible to humans. 70% of this 

limited amount of freshwater available is used for agriculture. Water scarcity already affects almost every continent 

and more than 40 percent of the people on our planet. By 2025, 1.8 billion people will be living in countries or 

regions with absolute water scarcity and two-thirds of the world’s population would be living under water stressed 

conditions. In 2030, 47% of world population will be living in areas of high water stress. Most population growth 

will occur in developing countries, mainly in regions that are already experiencing water stress and in areas with 

limited access to safe drinking water and adequate sanitation facilities. Most of our food requires 100s of liters of 

water for production and adequate of per crop area for cultivation. The daily drinking water requirement per person 

is 2-4 liters, but it takes 2000 to 5000 liters of water to produce one person's daily food. In such a situation, a method 

like aquaponics which is the combination of hydroponics and aquaculture, can contribute effectively to the problem 

by lowering the amount of water usage for cultivation by 80% and also 75% of the area requirement.   
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2. METHODOLOGY  

· Aquaponics is 

one method of sustainable food 

production system in 

· The two-in- one process, the 

effluents that fish leaves in the 

water filter make the latter grow. 

·  Aquatic effluents refer to the 

remains or natural waste matters of the fish raise in a fish tank.  

· These effluents make the tank water develop toxicity which could be harmful to the fish therein, but these 

are nutrients vital to the growth of the plants in the aquaponic system.  

· Hence, the system calls for a component that would remove the effluents and pump out the water into the 

grow bed for plants.  

· Thus one of the major advantage of aquaponics is use of less water and spaces; producing less water waste 

and pollutants when compared to conventional method and using semi-skilled and local labourthus 

contributing to a sustainable livelihood.  

· The fish waste provides 10 essential nutrients needed for plant growth out of the 13 nutrients. 

·  The fish waste decomposes to ammonia which is oxidized by nitrifying bacteria to give Nitrites which is 

further oxidized by nitrogen fixing bacteria to give Nitrates which can be absorbed by plants.  

 

 
 

FIGURE 2: A traditional aquaponic system  

3. COMPONENTS USED  
 

TABLE 1: Components required and their specifications.  

 

Sl. No  Components Required 

Component  Specification  
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1  Aquarium   15-20 gallons 

2  Grow bed  10 gallons capacity  

3  Motor  Boyo 2500(any locally available motor)  

4  PVC Tube  0.5 inches, 3 inches  

5  Pipes  0.5 inches(length as per requirement)  

6  Air pump, sponge filter  For 55l capacity  

7 Arduino Microprocessor 8bit AVR microcontroller 

8 Temperature Sensor 

 

 

9 Humidity Sensor  

10 OxygenPercentage sensor  

11 AuxilaryBattery 12 V 

12 LCD display  

13 Solar Panel 36 cells 

14 Timer relay  

 

The species of plants and fishes used into the system are: 

Aloe vera(Aloe vera),Cluster Beans(Cyamopsis tetragonoloba),Chilly(Capsicum frutescens),Ginger(Zingiber 

officinale), Onion(Allium cepa) in an area of 0.27meter square. Fish used: Tilapia(Oreochromis niloticus) Neem oil 

and tobacco mixed with water are the organic pesticides used in the system. The above mentioned system is the 

basic model of an aquaponics system which requires frequent pumping of water. This system is most suitable for 

common household where there is a person to supervise all day. The system can be further modified with a help of 

Arduino microcontroller board for switching ON and OFF the motor using time delay mode. This system can also 

be made more self-sustaining using solar power to harness the power required. Arduino is suggested for this purpose 

of automation because it provides a userfriendly interface and program can be learnt by any lay man. Moreover,solar 

power panels can be easily fixed by the farmers above the system as required 

 

4. CONCLUSION  
Small scale aquaponic system is certainly the best solution for growing organic vegetables at homes in crowded 

cities as the space and water requirement for this system is less. It is an eco-friendly technology which can be 

improvised and made energy efficient at an individual’s convenience and pattern of usage.   
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ABSTRACT 

This project is to design, implement of Poultry raking machine. The rapidly growing population has created some 

doubts in the said hypothesis. In fact, crop production alone may not solve the food problem of the country. The 

chief ingredients of balanced diet also comprise proteins, fats, minerals and vitamins, which are essential for growth. 

The supply of these items can easily be increased through increased production of livestock products. The present 

study has been undertaken to examine various aspects related to the growth and development of poultry production 

in the country. 

Keywords: Powered assisted poultry garbage, waste management, Variable Frequency Drive, Induction Motor  

1. INTRODUCTION 

Raking is necessary to keep poultry in good health. Due to scarcity of labour and efforts require for conditioning the 

litter, farmer faced problem for doing raking manually in poultry farm. We started thinking to mechanize it by 

developing a machine. We were able to develop the product called poultry raking machine.  

It is being used for turning/disturbing the layers from bottom to top of poultry wastes accumulated in the farm. This 

exposes ammonia and nitrogen to atmosphere which is present in the animal wastes. Proper racking reduces the 

mortality rate of chicks and enhances the proper growth of chick by minimizing the disease spread. 

2. MATERIALS 

The components used in the poultry machine were as follows.  

2.1 Induction Motor 

 

FIGURE 1: Induction Motor 

An induction motor or asynchronous motor is an AC electric motor in which the electric current in the rotor needed 

to produce torque is obtained by electromagnetic induction from the magnetic field of the stator winding. An 

induction motor can therefore be made without electrical connections to   the   rotor. An   induction   motor's   rotor   

can   be   either wound type or squirrel-cage type.  
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Three-phase squirrel-cage induction motors are widely used as industrial drives because they are self-starting, 

reliable and economical. Single-phase induction motors are used extensively for smaller loads, such as household 

appliances like fans. Although traditionally used in fixed-speed service variable-speed service. VFDs offer 

especially important energy savings opportunities for existing and prospective induction motors in variable-torque 

centrifugal fan, pump and compressor load applications. Squirrel-cage induction motors are very widely used in 

both fixed-speed and variable-frequency drive applications 

2.3 Variable Frequency Drive 

 

FIGURE 2: VFD Drive 

 

A variable-frequency drive (VFD; also termed adjustable-frequency drive, “variable- voltage/variable-frequency 

(VVVF) drive” is a type of adjustable-speed drive used in electro- mechanical drive    systems    to    control AC    

motor speed and torque by     varying     motor input frequency and voltage. 

VFDs are used in applications ranging from small appliances to large compressors. About 25% of the world's 

electrical energy is consumed by electric motors in industrial applications, which can be more efficient when using 

VFDs in centrifugal load service; however, VFDs' global market penetration for all applications is relatively small.  

 

2.3 V-BELTS  

 

 

FIGURE 3: V Belt 

V-belt (also called vee belt sheaves) are devices which transmit power between axles by the use of a v-belt, a 

mechanical linkage with a trapezoidal cross-section. Together these devices offer a high speed power transmission 

solution that is resistant to slipping and misalignment. V-belt pulleys are solely used for transmitting power between 



National Conference on Recent Innovations in Engineering-2022                                 ISBN:978-81-929425-2-0 

 

 54 

Dept. of Mechanical Engg., K.S. Institute of Technology Bengaluru-560109   

 

 

two parallel axels. The most notable difference between a v-belt pulley and other types of pulleys (round belt, flat, 

etc.) would be the geometry of the groove or grooves located around the circumference of the pulley; these grooves 

guide and gain traction on a v-belt. The accompanying video offers a comprehensive overview of some v-belt basics, 

as well as their advantages and variations. 

2.4 PULLEY  

 

FIGURE 4:Pulley 

 

A pulley is a wheel on an axle or shaft that is designed to support movement and change of direction of a taut cable 

or belt, or transfer of power between the shaft and cable or belt. In the case   of a pulley supported by a frame or 

shell that does not transfer power to a shaft, but is used to guide the cable or exert a force, the supporting shell is 

called a block, and the pulley may be called a sheave. A pulley may have a groove or grooves between flanges 

around its circumference to locate the cable or belt. The drive element of a pulley system can be a rope, cable, belt, 

or chain. 

 

2.5 SPEED CONTROLLER SWITCH  

 

FIGURE 5: Speed Controller Switch 

An electronic speed control follows a speed reference signal (derived from a throttle lever, joystick, or other manual 

input) and varies the switching rate of a network of field effect transistors (FETs) .[1] By adjusting the duty cycle 

or switching frequency of the transistors, the speed of the motor is changed. The rapid switching of the current 

flowing through the motor is what causes the motor itself to emit its characteristic high-pitched whine, especially 

noticeable at lower speeds. Different types of speed controls are required for brushed DC motors and brushless DC 

motors. A brushed motor can have its speed controlled by varying the voltage on its armature. (Industrially, motors 

with electromagnet field windings instead of permanent magnets can also have their speed controlled by adjusting 

the strength of the motor field current.) A brushless motor requires a different operating principle. The speed of the 

motor is varied by adjusting the timing of pulses of current delivered to the several windings of the motor. 
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2.6  Toggle Switch 

 

 

FIGURE 6: Toggle Switch 

A toggle switch is a graphical control element that allows the user to make a choice between two mutually   exclusive 

states (such   as on/off). Originally toggle   switches were   used primary in touchscreen-based user interfaces, but 

they have later become commonplace in desktop and web applications. Toggle switches have a similar function as 

checkboxes, but unlike checkboxes, interacting with a toggle switch usually has an immediate effect on the 

application or system. 

A toggle switch is a type of electrical switch that is actuated by moving a lever back and forth to open or close an 

electrical circuit. There are two basic types: maintained contact and momentary toggle switches. A maintained switch 

changes its position when actuated and will remain in that position until actuated again, such as an ON/OFF function. 

A momentary toggle switch is actuated only when someone is operating the switch. We design and manufacture a 

wide range of toggle switches with several mounting options. Our broad portfolio includes toggle switches with 

different actuator styles and amperage ranging from 3 to 20 amps, as well as different load- carrying capabilities and 

locking combinations. Further, we offer switches with and without guards to prevent accidental switching as well as 

individual switches and complete switch assemblies with additional sealed housings. 

 

2.7 IDLER PULLEY 

 
 

FIGURE 7: Idler Pulley 

In a belt drive system, idlers are often used to alter the path of the belt, where a direct path would be impractical. 

Idler pulleys are also often used to press against the back of a pulley in order to increase the wrap angle (and thus 

contact area) of a belt against the working pulleys, increasing the force transfer capacity. Belt drive systems 

commonly incorporate one movable pulley which is spring- or gravity-loaded to act as a belt tensioner, to 

accommodate stretching of the belt due to temperature or wear. An idler wheel is usually used for this purpose, on 

order to avoid having to move the power transfer shafts. 
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2.8 Dead Shaft Idler Rolls 

 

 

FIGURE 8: Dead Shaft Idler Pulley 

With a Dead shaft idler, bearings are installed in each end of the roller body and the shaft passes through the body 

of the roll. The shaft is mounted to the framework of a machine and the roll body rotates around the fixed shaft. The 

shaft does not rotate so it is called a dead shaft. 

 

2.9 Chassis: 

 

FIGURE 9. Chassis 

A chassis is the load- bearing framework of an artificial object, which structurally supports the object in its 

construction and function. An example of a chassis is a vehicle frame, the underpart of a motor vehicle, on which 

the body is mounted; if the running gear such as wheels and transmission, and sometimes even the driver's seat, are 

included, then the assembly is described as a rolling chassis. 

2.10 COVER: 
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FIGURE 10. Cover 

A cover is often a structural system that supports other components of a physical construction. The cover is design 

to cover the internal parts of machine. It is fabricated using sheet metal to cover internal parts from dust can also 

provide protection for some internal part. 

2.11 Chipping Blades: 

 

FIGURE 11. Chipping Blades 

The rotavator is a tillage tool primarily comprising of L-shape blades mounted on flanges that are fixed to a shaft 

and it is driven by the tractor power-take- off (PTO) shaft. In comparison to passive tools, the rotavator has a superior 

soil mixing and pulverization capability. During rotavator tillage operations various factors affect its energy 

requirements. These factors can include soil conditions, operational conditions and rotavator configuration. 

 

2.12 Roller Coaster Wheels: 

 

FIGURE 12. Roller Coaster Wheel 

Today's modern roller coasters, both wooden and steel, have the same basic design of wheel assembly. Each wheel 

assembly has three wheels: under friction, or up-stop, wheels; tractor, or running, wheels; and side friction wheels. 

All of these help the train move safely and smoothly.All modern roller coasters have up-stop wheels that hug the 

bottom of the rail. As their name implies, they prevent the train from coming up off the track. Side friction wheels 

hug the sides of the rail, either the outside or inside, depending on the track manufacturer. These wheels help the 

train stay in the center of the two rails to keep the train from derailing. The last wheel set are called tractor wheels, 

or running wheels. Tractor wheels have a simple but important purpose. These wheels bear the weight of the train 

on the track, keeping the train running on the track. Tractor wheels may lift off the track in when the vertical g-force 

is zero or negative, but the up-stop wheels keep the train from coming completely off the rails. 
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3. FABRICATION PROCESS 

Operation involved in manufacturing poultry garbage chipping machine: 

• Marking  

• Metal cutting  

• Drilling  

• Turning  

• Welding  

• Grinding  

• Buffing  

• Painting  

4. CONCLUSIONS 

A machine was built and tested. The machine is capable of cleaning a poultry  shed area of 5000 sqft  per hour.  

Certain problems (higher stress generation) were observed in the process  in the blade . This was  sorted  out by  

increasing the thickness of the plate( present thickness of blade is 4mm) 

 • Initially  EN8  was used for blade material and later material was changed to  EN24 Steel due to its high strength 

which gives longer life compared to EN8.   

• The load condition is applied for existing and modified design blades.  

• EN24 material is producing lesser stress compared to    EN8.   

Also EN24 can give better wear resistance compared to EN8 which is a key parameter for longer life of the blade.  
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ABSTRACT 

In this study, a concept of low cost injection molding system is presented. A prototype of a vertical injection 

molding machine has been designed and built based on the basic principles of injection molding. The developed 

system consists of plunger, melting chamber and custom-made mold. The plunger is used to deliver plastic melt 

from the melting chamber into the specific shape of the mold cavity. The performance of the custom-made machine 

is tested by successfully fabricated tensile specimen, Izod specimen, microchannels and gear shapes. The machine 

is capable of producing plastic parts of various shapes and sizes. 

Keywords: Injection Moulding, Pneumatic. 

 

1. INTRODUCTION 

Injection Moulding is a manufacturing process for producing parts from both thermoplastic and thermosetting 

plastic materials. Material is fed into a heated barrel, mixed, and forced into a mold cavity where it cools and 

hardens to the configuration of the mold cavity . The plastic injection moulding industry has evolved over the 

years from producing combs and buttons to producing a vast array of products for many industries including 

automotive, medical, aerospace and consumer products .The Machine parts analysis using feature based 

methodology. This approach allows robust design of part components. This is also useful for parting plane and 

product layout . 
 

2. MACHINE COMPONENTS 

The pneumatic Moulding Machine Consist of various components. The Machine is mainly divided into two units 

–Injection unit & Clamping Unit. Injection Unit having components are Cylinder, Barrel, Screw, Backflow 

Prevention Valve, Nozzle & Heater. Clamping unit consist of Clamp, Exhaust Valve & Die Assembly parts. 

Injection Cylinder:There are many types of injection cylinders that supply necessary power to inject resins 

according to the characteristics of resins and product types at appropriate speed and pressure. This model employs 

the double cylinder type. Injection cylinder is composed of cylinder body, piston, and piston load. [5] Design of 

Cylinder consist of – (a) Cylinder Thrust (b) Air Consumption (c ) Mounting 

 



National Conference on Recent Innovations in Engineering-2022                                  ISBN:978-81-929425-2-0 

 

60 

Dept. of Mechanical Engg., K.S. Institute of Technology Bengaluru-560109   

 

Barrel: Nitride Steel barrel are used for Iupilon /Novarex plastic resins is good. The Barrel consists of cooling 

water channel, heater bands, Thermocouple whose function is to note the temperature in various section of barrel. 

The time it takes for the plastic material from entering the barrel to the nozzle is called the residence time [6] 

Nozzle: Nozzle is located at the end of barrel which provides melt can leave barrel and enter into the mould. melt 

can be heated here by friction and conduction from a heater band before entering the relatively cold channels in 

the mould. Contact with the mould causes heat transfer from the nozzle and in cases where it is excessive it is 

advisable to withdraw the nozzle from the mould during the screw-back part in the moulding cycle. Otherwise the 

plastic may freeze-off in the nozzle [6]. 

 

Clamp Mechanism:Clamping is used to keep the mould tightly closed under sufficient pressure to let the molten 

plastic fill in the cavity without leaking during the injection process. 

Heater: The Plastic resins are moulded at high temperature. the heater with heat capacity can be heated to 

about 150-350˚C is used, and a band heater is usually used. 

Collar/Hopper: Collar is the channel along with the molten plastic first enters the mould through the cylinder 

pipes. It delivers the melt from the nozzle to the runner system. 

 

 

 

 

 

 

Direction Control Valve( 5/2 DCV): DCV are one of the most fundamental parts of hydraulic and pneumatic 

systems. DCVs allow fluid flow (hydraulic oil, water or air) into different paths from one or more sources. DCVs 

will usually consist of a spool inside a cylinder which is mechanically or electrically actuated. The position of the 

spool restricts or permits flow, thus it controls the fluid flow. 

Base: It’s the base of the machine which provides stability to the whole machine structure. Its helps in anchoring 

the machine , it also houses the clamping mechanism.RL Unit: Filter, regulator, and lubricator (FRL) compressed 

air systems are used to deliver clean air, at a fixed pressure, and lubricated (if needed) to ensure proper pneumatic 

component operation and increase their operation lifetime 

PNUEMATIC SWITCH: The pneumatic switch actually starts the manufacturing process by sending the start 

signal to the control unit. 

DIE: A die is usually made in two halves and when closed it forms a cavity similar to casting desired. One half of 

the die remains stationary is known as “cover die” and the other movable half is called “ejector die”.  
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3. ASSEMBLING OF MACHINE 

Machine cannot create energy by itself. Therefore machine requires prime mover. In most of machines prime 

mover is an electric motor 3 phase induction motor in case of injection moulding machine. In this machine 

electrical energy is converted into mechanical energy by using pneumatic compressed system. For the Pneumatic 

compression injection Cylinder is used. FRL unit is used for filtration, regulation and lubrication of the 

compressed air. Temperature sensors is used for controlling the temperature of dies, asbestos and glass wool for 

the insulation between piston rod and dies, a frame is used for the equal distribution of load on the material to be 

produced by using this machine. Molding compound is placed in an open and heated mold cavity. The mold is 

closed and the pressure is applied to force the material to fill up the entire mold cavity. The heat and pressure is 

maintained until the plastic material is cured. Once the material is cured it is removed from the mold for finishing. 

4. CONCLUSION 

Designing of machine components are considered as a very important task now a days The machine is designed 

and developed at comparable low cost and pneumatic systems are easy to maintain as the working fluid is air , the 

environment around the machine is contamination free compared to hydraulic version of the machine .  
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ABSTRACT  
Vibrations are the engineering complexity that we are facing in our daily life, which is undesirable based on their 

occurrence and the circumstance. Vibrations will have adverse effects on durability, life and loss of 

characteristics among other effects on the machine part/component. This must be avoided or controlled because, 

if the vibrations exceed a certain point, the component will fail due to the phenomenon of resonance. This paper 

deals with vibrations and acoustics behaviour of thin cylindrical shells of very large radius of curvature, which 

finds its applications in the field of automobiles, aerospace and etc. In this work an investigation on natural 

frequency of thin cylindrical shell structures were carried out experimentally for CRC steel with and without 

internal voids. The shell element of different radii of curvature (1000mm, 1500mm, 2000mm) were fabricated and 

tested under different boundary conditions. The model frequencies and modal spectrums of the thin cylindrical 

shells are investigated by experimental methods. 

 
Keywords: Natural frequency, Internal voids, Shells, Radius of Curvature, Boundary Condition, Modal 

Frequencies. 
  
1. INTRODUCTION 

A shell is a type of structural element which is characterized by its geometry, the term shell is applied to 

bodies bounded by two curved surfaces, where distance between the surfaces is small in comparison with other 

body dimensions.( Depending on curvature of surface, shells are divided into cylindrical, conical, spherical, 

ellipsoidal shells. There are different classes of shells, thick shells and thin shells. A shell is called thin if maximum 

value of h/R (h-thickness and R-Radius of curvature of middle surface) is max(h/R) ≤ 0.05.  If shells for which 

this condition is violated are referred to as thick shells. For a large number of practical application thickness of 

shell lies in the range 0.001 ≤ h/R ≤ 0.05 i.e., in the range of thin shells[1]. Thin walled, cylindrical structures are 

found extensively in both engineering components and in nature.  

Any motion that repeats itself after certain interval of time is called vibrations. Vibrations occurs when system is 

displayed from the position of equilibrium. All bodies having masses and elasticity are capable of vibrating.  When 

the frequency of the external excitation equals to the natural frequency of the system, the system response to it 

with increased amplitude. This condition is called resonance and frequency is called resonant frequency. 

Vibrations is harmful in mechanical system because of noise, high amplitude of vibration at resonant condition 

and damage to the machine component. So, in vibration engineering the goal is to remove bad vibration or 

reducing the amplitude of vibration. A commonly practiced method for reducing unwanted vibration and radiated 

noise from a structure is the implementation of passive constrained layer damping treatment due to its 

effectiveness and cost efficiency. Information regarding the effects of such damping treatments is still sparse and 

the techniques for application are still empirical, though some works have investigated mathematically derived 

optimization techniques for patch placement on plate [2] 

This paper focuses on the vibration and damping analysis of three-layered sandwich cylindrical shells 

with stiff steel face layers and a viscoelastic core. Then, impact hammer method was used to study the natural 

frequencies of the cylindrical shell structures of radius of curvature 1000mm, 1500mm & 2000mm, subjected to 

Free-Free (FF), Cantilever condition(FFFC), Two sides fixed (FCFC) & all sides fixed (CCCC) boundary 

conditions. Also the acoustic behaviour was recorded by using the near field approach.[3] 

 
2. MATERIALS AND METHODS 

As steel is the commonly used material in automobiles & aerospace structure, the present paper focuses on the 

Vibro-acoustic behaviour of steel panels. Cold rolled steel sheets offer variety of outstanding properties including 
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easy formability and a smooth clean surface and has minimal deviation in mechanical properties. These are best 

suited for automobile electrical appliances due to high strength and improved formability. Due to the good 

properties and formability of CRC sheets, this material was apt for our requirements. The long CRC sheets were 

cut to the required dimensions with the help of hydraulic cutting machine, the CRC sheets were rolled with the 

help of rolling machines. And also, to mount the sides of the shell structure on the fixture for testing, the sides of 

the specimen were flattened with the help of bending machine. 

 

FIGURE1: Cutting & rolling of CRC Steel sheets 

For dampening the vibration effect of the shell structures, a perforated sheet made up of the same material was 

sandwiched between a pair of rolled CRC sheets. In order to sandwich the layers, the material was cleaned with 

the help of emery paper and thinner to remove the dirt and grease. Then the sheets were glued with the help of 

Bond Tite–Ametaltometal glue manufactured by Astral Adhesives and the fabricated shell structures are as shown 

in  Fig2. Dimensions of the shell structures are as shown in Table1. 

 

FIGURE2: Fabricated shell structures. 

TABLE 1: Dimensions of the Shell Structure. 

SL.No   Thickness 

(h) 

Radius of Curvature (R) (h/R) 

ratio 

1 3mm 1000mm 0.003 

2 3mm 1500mm 0.002 

3 33mm 2000mm 0.0015 
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3. EXPERIMENTATION  

The natural frequencies of the cylindrical shell was found using the impact hammer method. In this method the 

specimen was rigidly clamped to the fixture and an accelerometer was fixed to the specimen to capture the 

vibrations from the specimen, when it is excited by the hammer. The mechanical signals generated because of the 

impact force from the hammer was captured and transmitted to the FFT analyser, where the mechanical signals 

are converted to electrical signals. Finally the results were fed in to the computer and analysed by using Simens  

Multi-channel Data Acquisition System LMS test labs software as sown in fig3. 

FIGURE 3: Experimental setup of Impact hammer method 

4. RESULTS 

The impact hammer method was used to find natural frequencies of the cylindrical shell structures of 1000mm, 

1500mm & 2000mm radius of curvature & with no voids, 1mm internal voids and 1.5mm internal voids,  subjected 

to the FF, CCCF, CFCF, CCCC boundary conditions. The variation of natural frequencies with boundary 

conditions and radius of curvature is as shown in Table2-Table4. From the tables it is clearly seen that shells under 

all sides fixed ( CCCC) boundary conditions exhibits higher natural frequencies, because as the shells are fixed 

on all the sides increases stiffness, which intern increases natural frequency. And also shells with 1.5mm voids 

and 2000mm radius of curvature exhibits better vibration charecteristics. 

TABLE 2: Natural frequencies of Cylindrical shell with no voids subjected to FF, CCCF, CFCF, CCCC 

boundary conditions 
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TABLE 3: Natural frequencies of Cylindrical shell with 1mm voids subjected to FF, CCCF, CFCF, CCCC 

boundary conditions

 

TABLE 4: Natural frequencies of Cylindrical shell with 1.5mm voids subjected to FF, CCCF, CFCF, CCCC 

boundary conditions

 

As the vibrations induces noise also the noise emitted from the cylindrical shell structure was found out and the 

variation of noise emitted from the shell structures in as shown in Table5-Table7. From the tables it is clearly seen 

that shells with 1mm and 1.5mm holes exhibits better acoustic properties. 

TABLE 5: Noise radiated from a cylindrical shell of 1000mm radius of curvature with no voids, 1mm voids 

and 1.5mm voids.

 

 

 

           Condition 

 

Radius 

     Free Free Cantilever Two Sides Fixed All Side Fixed 

R1000 151 16 348 374 

288 189 389 414 

- - - 704 

R1500 16 14 316 358 

295 197 527 697 

570 - 732 733 

R2000 161 19 251 344 

505 68 497 362 

- 189 885 491 

 

 

           Condition 

 

Radius 

     Free Free Cantilever Two Sides Fixed All Side Fixed 

R1000 165 21 388 428 

277 199 578 447 

610 - 734 755 

R1500 108 17 276 338 

133 168 543 366 

463 - 905 627 

R2000 140 17 260 411 

306 172 650 436 

- 209 - 720 

 

             Condition 

Voids 

     Free-Free Cantilever Two Sides Fixed All Side Fixed 

No voids 59.8 57.3 50.5 50.9 

1mm voids 52.5 52.6 51.9 55.1 

1.5mm voids 50.9 51.3 47.3 33.6 
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TABLE 6: Noise radiated from a cylindrical shell of 1500mm radius of curvature with no voids, 1mm voids 

and 1.5mm voids.

 

TABLE 7: Noise radiated from a cylindrical shell of 2000mm radius of curvature with no voids, 1mm voids 

and 1.5mm voids.

 

5. CONCLUSIONS 
From the present study the following conclusions can be drawn 

· Thin cylindrical shells of CRC Steel Sheet of different radii of curvature (1000mm, 1500 

mm, 2000 mm) with and without internal voids (1mm, 1.5mm) were fabricated. 

· Dynamic analysis of these cylindrical shell structures was carried out for four different 

boundary conditions i.e., all sides fixed  Boundary condition ,two sides fixed, free 

boundary condition, Cantilever Condition, Free Free/Hanging Condition using Impact 

Hammer method. 

· As the stiffness increases in all sides fixed boundary condition when compared to other 

boundary conditions, shell structure with All sides fixed boundary condition exhibited 

higher frequency than that of other boundary conditions. 

· From experimentation it is found that the cylindrical shell structure with 1mm & 1.5mm 

Internal Voids exhibited higher natural frequency than cylindrical shell structure without 

any Internal Voids due to damping effect. 

· We can conclude that the natural frequency increases with an increase in radius of 

curvature of the shell structure, as the radius increases the stiffness of the shell 

structure decreases and behaves like a plate. 
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             Condition 

Voids 

     Free-Free Cantilever Two Sides Fixed All Side Fixed 

No voids 42.3 43.4 49.9 48.3 

1mm voids 51.7 52.1 43 44 

1.5mm voids 51.8 51.2 49.1 50.6 

 

             Condition 

Voids 

     Free-Free Cantilever Two Sides Fixed All Side Fixed 

No voids 57.3 51.6 53.6 52.5 

1mm voids 50 49.7 51.6 50.4 

1.5mm voids 53.2 42.3 47.6 52.3 
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ABSTRACT 
Internal combustion engine is established as the main power source for automobile vehicles. At present emission norms becomes 

strict for any I C. Engine. The main pollutant is CO, HC, NOx, PM, soot, etc. The aim of this work is to inject Ethanol to reduce 

the emission norms like CO, HC, NOx, PM, soot and by using after treatment devices.  

Experiments were conducted on a four stroke water cooled single cylinder, compression ignition engine. All tests were conducted 

at different loads . At 0kg, 3kg, 6kg, 9kg, 12.5kg load. The engine speed is maintained constant at 1500 rpm. Diesel engine was 

running at 1500 rpm, rated power 3.5 KW, Compression ratio 18:1. 

Keywords: Diesel Engine ,Diesel Particulate Filter(DPF),Catalytic Convertor(CC),Engine Emissions 

 

1. INTRODUCTION 
 

Diesel engine is an interior burning engine where in start of the fuel is brought about by the raised temperature of the air in the 

chamber because of the mechanical pressure. Diesel engines works by packing just the air. This builds the air temperature inside 

the chamber to such a serious level that atomized diesel fuel infused into the burning chamber lights suddenly. In any case, the 

issue with diesel engine is its higher pace of contamination discharges. Among the fundamental contaminations Nitrogen Oxides 

(NOx), Carbon Monoxide (CO), Hydrocarbons (HC), Particulate Matter (PM), Carbon Dioxide (CO2), Sulphur Dioxide (SO2), 

aldehydes most unsafe poisons of diesel engine are NOx and PM. To adapt to the exacting discharge standard, green engine 

which diminishes exhaust emanation ought to be created. Execution of after-treatment frameworks like Diesel particulate channel 

(DPF), incite critical increase in outflows decrease were attempted. Diesel particulate channels (DPF) is the gadgets that truly 

catch diesel particulate matter in the Fumes line to forestall the Delivery to the Climate. 

 

2. DIESEL ENGINE  
 
A 4-stroke engine is a very common variation of an internal combustion engine. Most modern internal combustion-powered 

vehicles are 4-strokes, powered by either gasoline or diesel fuel. During engine operation, pistons go through 4 events to achieve 

each power cycle. The definition of an event is an up or down piston motion. Upon completion of the 4 events, the cycle is 

complete and ready to begin again.4-stroke engines deliver a good balance of power, reliability and efficiency. When it comes 

to emissions, 4-strokes separate each event mechanically, which reduces unburned fuel emissions. It also separates oil from fuel, 

which significantly reduces carbon monoxide emissions. This combination of desirable traits has earned the 4-stroke the top spot 

in passenger vehicles today. 

 

                                                                   
 

FIGURE 1.  Diesel Engine 
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3. DIESEL PARTICULATE FILTER 
 

The particulate filter consists of a porous ceramic (silicon carbide). It has a honeycomb- like structure with a large number of 

channels that are alternately closed at their ends so that the exhaust gas flow is forced to pass through the fine pores of the 

filter walls, the gaseous substances can pass through without any problems, whereby the much larger soot particles and other 

solids are retained on the partition walls deposit on the wall surfaces. 

                                                                       

                                                                 
 

                                      FIGURE 2. Diesel Particulate Filter 

 

  4. CATALYTIC CONVERTER 
 

As emission regulations have tightened, the complexity of the catalytic converter system has increased. Meeting the demands 

of tightening legislation may require increased converter volume, translating into the use of multiple catalytic converter 

elements within a vehicle exhaust system. 

Components used in this work consisted of Cordierite flow-though monoliths wash coated with alumina and platinum catalyst 

as well as Pt/Pd which provides low temperature T50 values for CO and HC, But in the case of under floor catalytic converter, 

which is widely used for many years because of convince of packaging as its catalyst. In order to reduce this delay, and to 

increase the efficiency of the catalyst at low temperature, the improvement in wash coat formulation is introduced with the 

help of new precious metals such as Pt/Pd 

Oxidation of carbon monoxide to carbon dioxide: 

2CO + O2 → 2CO2 

Oxidation of hydrocarbons (unburned and partially burned Fuel) to carbon dioxide and water: 

CxH2x+2 + [(3x+1)/2] O2 → xCO2 + (x+1) H2O (a combustion reaction) 

 

               

5. TEST PREPARATION 
 

The setup consists of single cylinder, four stroke, Diesel engine connected to eddy current dynamometer for loading. It is 

provided with necessary instruments for combustion pressure and crank-angle measurements. These signals are interfaced to 

computer through engine indicator for PV diagrams. Provision is also made for interfacing airflow, fuel flow, temperatures 

and load measurement. The set up has stand-alone panel box consisting of air box, fuel tank, manometer, fuel measuring unit, 

transmitters for air and fuel flow measurements, process indicator and engine indicator. Rota meters are provided for cooling 

water and calorimeter water flow measurement. 

When the engine is started the diesel is supplied to the combustion chamber directly and the ethanol is supplied to the engine 

by Time Valve at different time intervals like 2millisec, 3 millisec, 4 millisec, 5 millisecond using manifold injection with 

help of ECU. The emission of the engine is tested for different loads at different time intervals. 

 

PROPERTIES ETHANOL Diesel 

Density (kg/m3) 789 816 

Kinematic viscosity (m2/s) 1.52*10-6  2.20 

Flash point ( 0C ) 12 .7 48 

Fire point ( 0C ) 63 55 

Calorific value (MJ/kg) 29.78 45.66 

Pour point -10 -9 

Total acidity (mg of KOH/g) 0.56 0.38 
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6. CONCLUSION 
  

This paper shows that the emissions can be reduced by injecting the ethanol fuel with diesel at certain time intervals and using 

catalytic converter, diesel particulate filter. Injecting ethanol at different time intervals 2ms, 3ms, 4ms and 5ms are suitable 

for engine operations. Ethanol as to be prepared by starch-based crops by dry-wet-mill process. The use of EGR and various 

After Treatment devices (AFT) like Catalytic Convertors (CC), Diesel Particulate Filter (DPF) and DOC are required to reduce 

the emission further. And ethanol can also be used as a substitute for SI engines but needs greater modification in carbonation 

injection system. By using only ethanol and diesel fuels only NOx can be reduce, if the AFT devices are used HCs and CO 

can also be reduced. 
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ABSTRACT 

A heat pipe is a device that employs phase transition to transfer heat between two interfaces. Oscillating heat pipe (OHP) is the 

new and developing technique under thermal management domain of electronic devices. The main applications of oscillating heat 

pipes are to cool the electronic chips in the electronic devices, Spacecraft thermal control systems, and many more. The main 

objectives of this research is to carry out a detailed experimental studies on a Multi Turn Closed Loop Oscillating Heat Pipe, To 

study the heat transfer and fluid flow characteristics with pure working fluids and Nano fluids and to conduct the parametric 

studies with pure and nano fluid under varying heat input. In the present work, transient and steady state experiments are 

conducted on a multi turn closed oscillating heat pipes. In the present work, evaporator and condenser temperatures are measured 

and tracked with the help of a data logger. The parameters such as condenser and evaporator temperatures, the overall heat 

transfer coefficient and thermal resistance are assessed. The experimental results reveal that SWCNT particle-based Nano fluid 

is surpass the base fluid considered in terms of higher heat transfer coefficient and lower thermal resistance. The Multi Loop 

Oscillating Heat Pipe is found to operate on a higher standard for all heat loads & working fluids considered. 

Keywords: Oscillating heat pipe (OHP), Single Walled Carbon Nano Tube (SWCNT), Nanofluid, Thermal 

performance. 

 

1. INTRODUCTION 

Oscillating heat pipe (OHP) is the new and developing technique under thermal management domain of electronic 

devices. Numerous cooling   methods are procured to cool the electronic devices. Oscillating Heat Pipe is being explored for electronic 

cooling devices with potential results. Although the conventional heat pipes are excellent heat transfer devices, their relevance is 

mainly restricted to transferring small amount of heat over moderately short distances. 

 

Oscillating heat pipe (OHP) is a passive two-phase heat transfer device, which is a peculiar category of capillary tubes. It has been 

invented by Akachi [1-3], it exhibits self-sustained oscillation of the working fluid and phase change phenomenon leading to 

enhanced heat transfer. Due to its light weight, simple design, very fast response low fabrication cost at higher heat loads, OHPs 

have been contemplated as one of the compact heat transfer devices for innumerable cooling applications such as heat exchanger 

and space application, electronics cooling, etc. Since the last two decades, many investigators have examined its thermal 

performance theoretically and experimentally. These experimentations reveal that the Closed Loop Oscillating Heat Pipe (CLOHP) 

function is strongly affected by many factors including geometrical, operational and physical parameters. 

Additionally, it is revealed that the problem of two-phase flow oscillation in closed loop Oscillating heat pipe is very complex 

because of many unbalanced variables and complications of thermo-hydrodynamic operational features. At the same time, some 

visual studies have been performed using glass tube to understand the operational characteristics and extensive progress has been 

also accomplished in these Attempts [4]. Recently, improving thermal characteristics of CLOHP has become a challenge and 

debating topic among researchers due to increasing heat load and diminution of electronic devices. Based on prevailing experimental 

results the working fluid is the most important factor in the CLOHP. Simultaneously, Nano fluids are regarded as advanced heat 

transfer fluids in heat transfer devices. The nanoparticles of size about less than 100nm are blended in the base fluid to form Nano 

fluid. The heat transfer characteristic of the base fluid is improved drastically due to increased surface area. In 1995, this perception 

was first proposed by Choi Since. Then, some researchers concentrated on the heat transfer performance of Nano fluids such as, 

viscosity and thermal conductivity in flow with phase change and also, single-phase flow. 

 

Presently, the nanofluid, considered as a working fluid in the electronic device, is an arising topic. In 2004, Tsai et al. [5] discovered 

application of nanofluids in the Conventional heat pipes employing gold nanoparticle solution and there was a considerable 

reduction observed in thermal resistance of heat pipe with nanofluid as compared to water. In 2006, Ma et al. [6] performed 

experiments under diverse operating temperatures and heat powers using water-based diamond nanofluid in the CLOHP. 

They testified that the nanofluid could commendably improve heat transfer due to eventuality of strong oscillatory motion of flow. 

Lin et al. [7] noticed thermal enhancement of the heat pipe with by using water-based silver nanofluid at very low mass 

concentration.  

 

Experiments are executed on two phase flows of the CLOHP using Nano fluid and DI water [8, 9]. Ji et al. [10] observed 

improvement in the start-up implementation of CLOHP due to alumina nanofluid. Jian Qu et al. [11] pointed out progress or decline 

of the CLOHP performance due to different nanoparticle deposition conduct with different nanofluids. A similar decline of heat 

pipe (thermosyphon) performance was found by Khandekar et al. [12]. It is perceived from pertaining literatures [5–12] that the 

improvement/decline of boiling performance in the heat pipes is because of change in surface property. The insignificant amount 

of the nanoparticle blended in the base fluid cannot essentially increase the thermal conductivity of the working fluid. Nonetheless, 
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the fluctuations of the particles in the working fluids might have supplementary contribution in enhancement of thermal performance 

of the CLOHP [6]. From the collected works [13–15], it is felt that the study of Nano fluids is still promising and won the whole, 

the understanding of two-phase flow heat transfer with the CLOHP is in the initial stage. Hence, experimental researches in both 

engineering and fundamental systems are needed. 

Further, it is pointed that insufficient amount of work has been accomplished with use of metal nanoparticles in the CLOHP. 

Therefore, the current work aims at experimentally researching the thermal characteristics of the device using SWCNT Nano 

particle-based Nano fluids. Results of the current review are expected to help us to get familiar and design more proficient Nano 

fluid-charged CLOHP’s functioning. 

 

2. EXPERIMENTATION 

2.1 Material Selection & Fabrication 

The basic components that are used in OHP are copper tubes, borosilicate glass tubes, silicon rubber tubes for joining end to end of 

a glass and copper pipe and a thermocouple is used to measure the heat. Copper is used as the tube material since it is an excellent 

conductor of heat. The tube is bent into a multi loop U turn with a radius of 35mm. The glass tube is attached between the U turn 

copper tubes as we can clearly see the pulsation of the fluid inside the glass tube and it also acts as the adiabatic section. The tube 

is made of borosilicate glass, which can resist temperature up to 1200°C. Silicon rubber tubes are used as the connectors between 

glass and copper tubes. They can resist temperatures up to 400° C. Four ‘K-type’ thermocouples are used for temperature 

measurement. Two thermocouples are connected in the evaporator section and the other two at the condenser section at equal 

distances. A four-channel digital temperature indicator is used to record the temperatures at different locations. This is fed to the 

computer visuals using the TracerDaq software which displays the recorded temperature. A coil wound heater attached to evaporator 

section acts as the source of heat input, and the temperature can be varied with the help of a regulator. Water is used in condenser 

section to cool down the working fluid. The experimental setup is worked with two working fluids viz., water, and SWCNT based 

Nano fluids. The Working fluid is carefully measured for 60% fill ratio and is injected into the copper heat pipe using a syringe. 

Then the heat input of 25W,30W,35W,40W is given and to avoid heat loss at the evaporator section glass wool is kept as a heat 

insulation material and the experiment is kept under observation for 30min and the corresponding values are recorded. 

 

FIGURE 1. OHP experimental setup                                          FIGURE 2. Values obtained from datalogger 

2.2 Experimental Procedure 

Before conducting the experiment, it is ensured that there is no fluid inside the tubes. The required amount of measured working 

fluid is then injected into the copper tube through a syringe by opening one end of the valve such that the fluid enters the evaporator 

section. Then the valve is closed using the silicon tube and hence it forms a closed loop. Then the display unit is switched ON and the 

required wattage(25W,30W,35W,40W) is set. The transient experiments are conducted and the various temperatures are recorded 

through a datalogger. The output of the temperature data logger with the help of the software is monitored in the computer The 

experiments are performed for a duration of 30min each. 

The colloidal solution of SWCNT particle Nano fluids is prepared by using water as base fluid and experimentation is carried 

out by varying the heat input as well as by varying the fill ratio. The values obtained will be plotted by a graph of thermal resistance 

with heat input and heat transfer coefficient with heat input. A typical output from the data acquisition system is as shown below. 
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3. RESULTS AND DISCUSSION 

Transient experiments have been conducted with the working fluids i.e., water and SWCNT based Nano fluid and variations of 

temperature with time are recorded. The experiments are conducted for a duration of 30min. 

Fig 3 shows the variation of temperature difference between evaporator and condenser with time at heat inputs for 25W, 30W, 35W 

and 40W respectively for water at a fill ratio of 60%. It is observed that the temperature difference between evaporator and condenser 

is considerably less at lower heat input of 25 W and it increases for increase in wattage. For more accurate results we have conducted 

two trials for every wattage of each fluid. 

 

 

FIGURE 3. Temperature Difference (TE -TC) Plot for water 

 

Fig 4 shows the variation of temperature difference between evaporator and condenser with time at different heat inputs for 

SWCNT at a fill ratio of 60%. It is observed that the temperature difference between evaporator and condenser is considerably 

less at lower heat input of 25 W and gradually increase with increase in heat input. 

 

FIGURE 4. Temperature Difference (TE–TC) Plot for SWCNT 

 

Finally, the effectiveness of the heat pipe is indirectly brought in terms of thermal resistance and convective heat transfer              co-

efficient.  

CALCULATIONS 

The capillary tube material used in the evaporator and condenser sections are copper material. The specifications of the capillary tube 

are inner diameter of 1.5 mm and outer diameter of 3 mm. The total length of the closed loop oscillating heat pipe is 2040mm. The 

experiments are conducted in vertical position for different heat input in steps of 5W from 25W to 40W.  
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Length of the Heat Pipe = 206 cm

Diameter                          = 2 mm

 ! =
"

4
# $² # %

 ! =
"

4
# [0.002]$ # 2.06

Vf = 6.4*10-5 m3   

Vf = 64*106 

Vf = 64cc

As = πDL

     = π * 0.002 * 2.06 

As = 0.0129 m2

The thermal resistance is computed as,

%&' =
()*(+

,
  [⁰C / W] ------(1)

Convective heat transfer co-efficient is given by

' =
,

-/#1(3*(57
[W / ⁰C m2] ------(2)

Where, 

TE = Evaporator temperature in ⁰C

TC = Condenser temperature in ⁰C

Q = Heat input in W

As = Surface area of the condenser section of heat pipe in m2

Rth = Thermal resistance in ⁰C / W

h = Heat transfer coefficient in W / ⁰C m2

Fig.7 &8 shows the variation of thermal resistance and heat Transfer coefficient with heat load at steady state for Water and SWCNT

at a fill ratio of 60%. It is observed that the thermal resistance decreases with increase in heat input & heat Transfer coefficient increases

with increase in heat load for both Water and SWCNT.

FIGURE 7. Thermal Resistance vs heat input                                      FIGURE 8. Heat transfer coefficient vs heat input
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TABLE 1: Experimental values of Water                                                                                         

 

 

 

 

 

 

 

 

 

TABLE 2: Experimental values of SWCNT 

 

 

 

 

 

 

 

 

 

4. CONCLUSION 

In the current investigation, the experimental research is executed on a Multi Turn Loop OHP. The effects of working fluid, heat 

input and fill ratio on the performance of OHP are analyzed. 

Following conclusions are made from the experimentation: 

· The change of temperature between condenser and evaporator with time is found to be recurring. 

· The difference in temperature between evaporator and condenser at constant state is found to be less for     SWCNT in comparison to 

water. 

· SWCNT is observed to be more suitable working fluid for OHP operation under varying operating conditions. 

· The results show that SWCNT has more heat transferring capacity with less temperature difference and less thermal resistance. 

Thus, SWCNT can be considered as more suitable working fluid for OHP functioning. 
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ABSTRACT  
Irrigation or water use for agriculture is the biggest water consumer. Reducing water use for irrigation 

means significantly to water saving. Drip and mist irrigations are methods of water application which consume 

water more efficiently and more agriculture products produce from same amount of water. This project aimed to 

assess performance of mist irrigation to supply irrigation water for sapling. The vegetables cultivated were spinach, 

mustard, and water spinach. The indicators employed were discharge, uniformity, dan water productivity. The 

uniformity was measured using distribution uniformity (DU) and Christiansen uniformity index (CU). 

Keywords: Irrigation, Water, Temperature, Agriculture, Mist irrigation, nozzle. 

  
1. INTRODUCTION 

 

Irrigation is a very essential part of agriculture especially when there is inadequate supply of water through rain fall. 

Therefore, there should be an easy way to irrigate the plants [1]. In many areas of the planet, the quantity of rainfall 

isn't capable to meet the moisture requirements of crops. Hence Mist irrigation is an important improvement over 

convenient to other irrigations. It stimulates natural rainfall by breaking water droplets within the sort of rain 

uniformly over the land surface when needed at required quantity during a uniform pattern, this type of irrigation 

not only helps is propagation of right amount of water to the plant but also to control the temperature around it, this 

system is specific for a crop and hence its usage is limited [2].  

 

Though there are various processes available for developing FGMs, an cost effective method for 

production of the bulk FGMs, liquid metallurgy route with centrifugal force method is preferred for 

the reason that, it is economically feasible and capable to produce large size products. Centrifugal 

casting is found to be the simplest and cost effective technique for producing large size engineering 

components, such as pipes, shafts, bushings.  This project aims to fabricate horizontal centrifugal 

casting machine and also develop Al6061 alloy using fabricated machine. 

 

Proper scheduling of irrigation is critical for efficient water management in crop production, particularly under 

conditions of water scarcity. The effects of the applied amount of irrigation water, irrigation frequency and water 

use are particularly important. To improve water efficiency there must be a proper irrigation scheduling strategy. 

So this project devices design and fabrication of mist irrigation system. This process could thus eliminate the 

excess piping required in case of the drip irrigation and sprinkler irrigation systems [3]. The mist irrigation system 

is very efficient and saves both manual labour and water consumption. 

 

FIGURE 1. Mist from Nozzle 
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FIGURE 2.  Lay out for testing mist irrigation 

Nozzles were rated at 1/8 inch of water per hour at 40 pounds pressure. Later in the season it was obvious that the 

nozzles were spaced too closely; therefore every other nozzle was removed for the remainder of the season except 

in the west and east border rows.  Four nozzles were also left at the south end of each lateral. 

Nozzle: A durable, fail-safe nozzle is an indispensable part of an effective mist system. You don’t want nozzles 

leaking... 

Compression fittings: Compression fittings are sturdier pieces that connect your water-brining hose to water-

misting... 

Tube or hose: The water-carrying tube is the most easy-to-use and economical part of the mister system. Choose a 

¼-inch... 

Filter: attaching a mesh filter to the spigot that feeds your mister system is mandatory. 

 

2. MATERIALS AND METHODOLOGY 

Cauliflower seeds of the variety”lettuce seeds” were seeded on may17 2022, after 10 days the seedlings were 

transplanted to woodenflats 2.5 by 2.5 inches apart. On may30th the plants were planted in the field and watered 

immediately after transplanting. Rows were spaced feet a apart and the plants within the rows. A mist system was 

installed over the plots so that mist could cover the entire area.   

 

The main water line on the north side of the plots ran in an east-west direction, Mist lines were place over the 

rows.  Running south from the main line. This line was 3 feet long and 0.8cm in diameter. The three lateral lines 

containing the mist nozzles were 0.3cm in diameter and 9 feet long. The lateral lines on the west side of the plot 

were placed feet apart. The next lines were placed the two lines on the east side of the plot were placed feet apart. 

 

The analysis consisted of parameters, namely discharge, distribution uniformity, Christiansen uniformity index, 

vegetable water productivity, and biomass water productivity. Discharge received of each box were calculated 

using equation                 

Q=V/t 

 Where Q was discharge, V was volume of irrigation water collected on each box, and t was duration of each 

operation 
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FIGURE 3. Germination of seeds in the selected area 

 

3. RESULTS AND DISCUSSION 

This project tried to assess the performance of water saving irrigation. The water saving meant the irrigated 

farming produce more harvest from a unit of water consumption. this projects also aims to control the temperature 

around the plants so that the plant is at optimum condition no matter the natural temperature outside.the table 1 

shows the water discharge compare with drip irrigation and mist irrigation . 

TABLE 1.Water discharge compare with drip irrigation and mist irrigation 

 

 

TABLE 1: Water productivity (kg/m3) 

Type indicator spinach lettuce 

Mist irrigation Vegetable water 

productivity 

0.8360kg/m3 0.8250kg/m3 

 

4. CONCLUSION  

This project provides a significant increase in the advantages to traditional irrigation methods. It provides the 

moisture to the plant as well as to the atmosphere surrounding the plant there by maximizing the water usage. It 

uses various calculation and equipment to reduce water consumption and excess pipeline. Thus this is the complete 

improvement to the traditional agricultural irrigation methods and also to most of the automated methods such as 

manual irrigation, drip irrigation, spray irrigation system etc  

Future Scope 

The future scope of this project can be made compatible with automated smart irrigation system is designed so that 

the user has full control and almost no manual work. it can be made into large scale agricultural fields, it also helps 

in controlling crop control during droughts and other drastic climate changes. It can also help in yielding good 

quality seasonal or non-seasonal crops/plants for modern agriculture, a smart irrigation system is one of the best 

techniques that give more production in minimum duration. To many extend, this smart irrigation system is designed 

and fully automated to minimize manual handling in agriculture.  

Type Minimum discharge, qmin  Maximum discharge, qmax 

Drip irrigation 4.25 ml/sec 8.25 ml/sec 
Mist irrigation 0.81 ml/sec 1.78 ml/sec 
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ABSTRACT 
In Diesel/methanol compound combustion system (DMCC) the effect of methanol injection timings on combution , performance 

and emissions were comprehensively investigated . The experimental results demonstrated that methanol injection timings playes 

important roles in combution and emission control . Nox and soot emission were all decreased while HC and CO emission 

increased significantly .HC emission firstly increased and then decreased , while CO emission always increased. 

1. INTRODUCTION 

 

Diesel engine is an internal burning engine where in start of the fuel is brought about by the raised temperature of the air in the 

chamber because of the mechanical pressure. Diesel engines works by packing just the air. This builds the air temperature inside 

the chamber to such a serious level that atomized diesel fuel infused into the burning chamber lights suddenly. In any case, the 

issue with diesel engine is its higher pace of contamination discharges. Among the fundamental contaminations Nitrogen Oxides 

(NOx), Carbon Monoxide (CO), Hydrocarbons (HC), Particulate Matter (PM), Carbon Dioxide (CO2), Sulphur Dioxide (SO2), 

aldehydes most unsafe poisons of diesel engine are NOx and PM. To adapt to the exacting discharge standard, green engine 

which diminishes exhaust emanation ought to be created. Execution of after-treatment frameworks like Diesel particulate channel 

(DPF), incite critical increase in outflows decrease were attempted. Diesel particulate channels (DPF) is the gadgets that truly 

catch diesel particulate matter in the Fumes line to Forestall the Delivery to the Climate.[1] 

          1.1 Diesel Engine  
A 4-stroke engine is a very common variation of an internal combustion engine. Most modern internal combustion-powered 

vehicles are 4-strokes, powered by either gasoline or diesel fuel. During engine operation, pistons go through 4 events to achieve 

each power cycle. The definition of an event is an up or down piston motion. Upon completion of the 4 events, the cycle is 

complete and ready to begin again.4-stroke engines deliver a good balance of power, reliability and efficiency. When it comes to 

emissions, 4-strokes separate each event mechanically, which reduces unburned fuel emissions. It also separates oil from fuel, 

which significantly reduces carbon monoxide emissions. This combination of desirable traits has earned the 4-stroke the top spot 

in passenger vehicles today.[2] 

 
 

FIGURE 1: CRDI Diesel Engine 

1.2 Diesel Particulate Filter 
The particulate filter consists of a porous ceramic (silicon carbide). it has a honeycomb like structure with a large number of 

channels that are alternately closed at their ends so that the exhaust gas flow is forced to pass through the fine pores of the filter 

walls. The gasious substances can pass through without any problem, where by the much larger soot particles and other solids 

are retained on the partition walls and deposit on the wall surfaces.   [3]. 

 
 

 

FIGURE 2: Diesel Particulate Filter 
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1.3 Catalytic Converter 
 

As emission regulations have tightened, the complexity of the catalytic converter system has increased. Meeting the demands    

of tightening legislation may require increased converter volume, translating into the use of multiple catalytic converter  

elements within a vehicle exhaust system. 

Components used in this work consisted of Cordierite flow-though monoliths wash coated with alumina and platinum catalyst  

as well as Pt/Pd which provides low temperature T50 values for CO and HC, But in the case of under floor catalytic converter,  

which is widely used for many years because of convince of packaging as its catalyst LOT has 200 to 300s. In order to reduce  

this delay, and to increase the efficiency of the catalyst at low temperature, the improvement in wash coat formulation is  

introduced with the help of new precious metals such as Pt/Pd 

Oxidation of carbon monoxide to carbon dioxide: 

2CO + O2 → 2CO2 

Oxidation of hydrocarbons (unburned and partially burned 

Fuel) to carbon dioxide and water: 

CxH2x+2 + [(3x+1)/2] O2 → xCO2 + (x+1) H2O (a combustion reaction).[3] 

 

2. TEST PREPARATION 
 

The setup consists of single cylinder, four stroke, Diesel engine connected to eddy current dynamometer for loading. It is  

provided with necessary instruments for combustion pressure and crank-angle measurements. These signals are interfaced to  

computer through engine indicator for PV diagrams. Provision is also made for interfacing airflow, fuel flow, temperatures  

and load measurement. The set up has stand-alone panel box consisting of air box, fuel tank, manometer, fuel measuring unit,  

transmitters for air and fuel flow measurements, process indicator and engine indicator. Rota meters are provided for cooling  

water and calorimeter water flow measurement. 

When the engine is started the diesel is supplied to the combustion chamber directly and the ethanol is supplied to the engine 

by Time Valve at different time intervals like 2millisec, 3millisec, 4 millisec,5 millisecond using manifold injection with help 

of ECU. The emission of the engine is tested for different loads at different time intervals. 

TABLE 1: Properties of Methanol and Diesel 

                        Properties METHANOL Diesel 

Density (kg/m3) 792 816 

Kinematic viscosity 0.792-7.37*10-7 m2/s  2.20 

Flash point 9 48 

Fire point 36 55 

Calorific value (MJ/kg) 22.7 45.66 

Pour point -12 -9 

Total acidity (mg of KOH/g) 0.56 0.38 

3. CONCLUSION 

This paper shows that the emissions can be reduced by injecting the methanol fuel with diesel at certain time intervals  and 

using catalytic converter, diesel particulate filter . Injecting methanol at different time intervals 2ms,3ms,4ms and 5ms are 

suitable for engine operations. 

The use of various ATD devices like CC,DPF and DOC are required to reduce the emission further. and methanol can also be 

used as a substitute for SI engines but needs greater modification in injection system. 
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ABSTRACT 

This paper shows the construction of low cost mechanical ventilator. which is a device used for patients with acute 

breathing problems. The main motivation for this project is to bridge the demand for ventilator during covid19.and to 

reduce the cost of ventilation. This is very effective and matches with the clinical ventilators. Simple mechanism 

(slider and crank) is selected wisely to get effective ventilation at min cost. Experiments carried out in the laboratory 

that had emulated healthy and unhealthy patients illustrate the potential benefits of the derived mechanical ventilator. 

Keywords: Mechanical ventilator, low-cost ventilator, Covid-19, Slider crank. 

1. INTRODUCTION 

Ventilators are the life saving machines used as very crucial equipment in icu's it is used for the patients with acute 

respiratory failure[1].The concept of ventilation is not new it was developed by Greek physician and scientist gallen 

in second century AD [2].At that time it was termed as “iron lungs “ [4]. Later on during mid of 16th century 

scientist by name Andreas Vesalius published his work by the title. 

“Dehumani corpris fabrica” which is the base for modern positive pressure ventilator [5].In 1864 Alferd Jones 

designed first ventilator which at the time was used to treat paralysis, bronchitis, asthma [6]. later on lot of development 

took place in this field as a result we have more sophisticated more accurate ventilators in hospitals[7].But situation 

changed after February 2020 the need of ventilator increased to peak due to the pandemic Covid-19. India having a 

population of 140 crore has only 48000 clinical ventilators[8] , number of   cases crossed 7 lacks  per day this created 

huge  short age of clinical ventilator,it was imported from different countries in large amount[9].At that  time the 

concept of low cost portable ventilator was introduced this can be used to a patient[12] with mild to moderate 

respiratory failures it is non invasive[13],reliable device that can be used as alternative to bulky expensive hospital 

ventilators this ventilators can be brought by small clinics or an individual and it does not require any specialized 

person to operate it [14]. 

2. MATERIALS  

2.1. Ply Wood: 

Plywood is a material manufactured from thin layers or "plies" of wood veneer that are glued together with adjacent 

layers. It is an engineered wood from the family of manufactured boards which include medium-density 

fiberboard (MDF), oriented strand board (OSB) and particle board (chipboard).The board is used of dimension 

550*305mm as shown in fig1 

 

 

 

FIGURE 1. Plywood 
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2.2 PVC PIPE: 

PVC pipes have clear environmental advantages over traditional materials. As PVC is a low carbon plastic, PVC pipes 

require less energy and fewer resources to manufacture. Moreover the ultra-smooth surface of PVC pipes reduces 

pumping costs and energy use.The pipes are of 290mm length,32mm diameter and 405mm length,26mm diameter , 

shown in fig2  

 

 

 

                                        

FIGURE 2. PVC Pipes 

2.3 FLANGE: 

A flange is a method of connecting pipes, valves, pumps and other equipment to form a piping system. Pipe flanges 

are manufactured in all the different materials like stainless steel, cast iron, aluminum, brass, bronze, plastic etc. The 

flange we used is of 8mm diameter.  As Shown in fig3 

 

 

 

 

 

FIGURE 3. Flange 

2.4 AMBUBAG: 

A bag valve mask (BVM), sometimes referred to as an Ambu bag as shown in fig 4, is a handheld tool that is used to 

deliver positive pressure ventilation to any subject with insufficient or ineffective breaths. It consists of a self-inflating 

bag, one-way valve, mask, and an oxygen reservoir. A Ambu bag of 1600ml capacity is used. 

 

 

 

 

 

FIGURE4.. Ambubag 

2.5 DC MOTOR: 

Motors are the electro mechanical devices that convert electrical energy in to mechanical energy in the form of torque 

and rotation. Either alternating current or direct current can be used as an input to the motor. The result is the mechanical 

motion either translation or rotation. It has mainly two parts namely stator and rotor. Stator is the stationary electrical 
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component and rotor rotates with the main shaft. We have used a motor of 12V,3A and 20kg-cm torque. 

 

2.6 SPEED CONTROLLER: 

Motor speed controllers are electronic devices that control motor speed. They take a signal for the needed speed and 

drive a motor to that speed. The controller is of 12v, 3A operating power . As Shown in fig 6 

 

 

 

 

 

FIGURE 6.  .Speed controlling unit 

2.7.  POWER SUPPLY: 

A power supply is an electronic circuit that converts the voltage of an alternating current (AC) into a direct current 

(DC) voltage. It is basically consisting of the following elements: transformer, rectifier and filter. It converts Ac to 

DC and supplies current at 12v. 

3. METHODS 

The layout as shown in fig 8 was constructed in order to reduce the area and arrange the components compactly and 

efficiently for working purpose. 

         

FIGURE 8. 2D Layout                                                                           FIGURE 9.. Fabricated Model 

Two S-stands are mounted on the ply wood base to support the slider crank mechanism using T joint, Ambu bag is 

placed over the M-stand above which PVC pipes are incline arranged. On the left top of layout torque tower is placed 

where DC motor rotates the acrylic arm in clockwise direction, whose speed can be altered from the circuit box, where 

circuit connections are done. The final outlook is as shown in fig(9) . 

4. WORKING PRINCIPLE 
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Fabrication was  made in such a way that during the first half cycle rotation of the acrylic arm the PVC link compress 

the ambu bag that creates the pressure on the outer valve due to which the oxygen is pushed towards the patient. 

Similarly during the second half cycle of acrylic arm the PVC link retraces its path, due to the vacuum created in the 

bag the pressure is built on the inlet valve as the result oxygen occupies the void space in the ambu bag. This is how 

the slider crank mechanism of the PVC link helps in pumping the oxygen. 

 

 

 

 

 

 

 

 

 

 

 

FIGURE 10. 3D Catia Model                                                                                  FIGURE 11. Fabricated Model 

 

5. RESULTS AND DISCUSSION 

Fabricated device was tested at its full operating speed which is about 13-15 rpm which is the average rate of breathing 

[1], and at different settings of compression of the ambubag and the results found are as shown in the table. 

TABLE 1. Experimental results 

 

Sl No COMPRESSION PRESSURE 

(mm of Hg) 

PRESSURE 

(Kpa) 

1 1/4 7 0.93 

2 1/2 13 1.73 

3 3/4 18 2.4 

 

The average pressure which is needed for an adult is 5-25mm of Hg[8]. After the conduction of the experiment the 

pressure developed during the 1/4th compression was 7mm of Hg (0.93Kpa), at 1/2 compression the pressure 

developed was 13mm of Hg (1.73Kpa), at 3/4th compression the pressure developed is 18mm of Hg (2.1Kpa).The 

developed pressure falls well within the range of pressure that is required for an adult. 
 

6. CONCLUSION 

The developed project works on the principle of slider crank mechanism to develop positive  pressure for respiration 

,and the pressure developed  falls under the required range of  pressure required for an adult  human, the device built  

is cost effective and can be used on patients with low to moderate respiratory problems. 
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ABSTRACT 
The present paper represents the design and development of semi-automated machine vice. In this the work 

piece will be held and released automatically for the machining process with the help of pneumatic cylinder. 

When the workpiece is present between the jaw the IR sensors senses the workpiece and signal is fed to the 

circuit board, in the circuit board Arduino is present which controls the operating process, the pneumatic 

cylinder piston will move forward the moving jaw front and hold the workpiece rigidly. It reduces the human 

power, the jaw will move fast and hold the work piece, the drilling operation is carried out after the operation 

is carried out the jaw will return back to its position. Also increases the accuracy and the time utilization is 

reduced.  

Keywords: Semi-Automated Machine Vice, Pneumatics, Arduino, IR Sensor, Solenoid Valve. 

 

1. INTRODUCTION  
A machine vice is a work holding device used to hold a work piece while operating it on a drill press or milling 

machine.  

Work holding and releasing is the most essential act to carry out machining. These are commonly used in the 

machine shop[2]. Its main objectives are to hold the job in proper position, release the job quickly, hold the job 

rigidly, to prevent vibration of the job while the machining is carried out[6]. There are many types of work 

holding devices like machine vices swivel vices, universal vice, pipe vice, T-Bolt’s ‘U’ clamps, Goose neck 

clamp, angle plate, Jigs and fixtures etc. These are all mechanical type work holding devices[1,3]. In the previous 

inventions the jaw was used to move by manual power where it had many disadvantages like time consuming, 

more human power to tight the work piece[8]. So, in this project we developed a machine vice which works by 

the use of air compressor using Arduino and sensor for the drilling operation. Here the loading and unloading is 

quick. The job can be held more rigidly.  

 

2. COMPONENTS 
To obtain the fabricated model the below mentioned components are used and they are explained as follows: 

   2.1 Arduino Uno  
Arduino Uno is a popular microcontroller development board based on 8-bit ATmega328P microcontroller. 

Along with ATmega328P MCU IC, it consists of other components such as crystal oscillator, serial 

communication, voltage regulator, etc. to support the microcontroller.  

 
FIGURE 1: Arduino [11]  

2.2 IR Sensor Module  
The IR sensor module consists mainly of the IR Transmitter and Receiver, Op-amp, Variable Resistor (Trimmer 

pot), output LED along with few resistors.   

IR LED emits light, in the range of Infrared frequency. IR light is invisible to us as its wavelength (700nm – 

1mm) is much higher than the visible light range. IR LEDs have light emitting angle of approx. 20-60 degree 



National Conference on Recent Innovations in Engineering-2022                                  ISBN:978-81-929425-2-0 

105 

Dept. of Mechanical Engg., K.S.Institute of Technology Bengaluru-560109  

 

and range of approx. few centimeters to several feets, it depends upon the type of IR transmitter and the 

manufacturer. Some transmitters have the range in kilometers.   

 
FIGURE 2: IR Sensor [12]  

 

2.3 5V Dual-Channel Relay Module  
The dual-channel relay module is more or less the same as a single-channel relay module, but with some extra 

features like optical isolation. The dual-channel relay module can be used to switch mains powered loads from 

the pins of a microcontroller. Dual-Channel Relay Module Specifications consists of: Supply voltage 3.75V to 

6V, Trigger current – 5mA, Relay maximum contact voltage – 250VAC, 30VDC, Relay maximum current – 

10A.  

 
FIGURE 3: 2 Channel Relay Module [13]  

2.4 Pneumatic Cylinder   
Pneumatic cylinders are mechanical devices which use the power of compressed gas to produce a force in a 

reciprocating linear motion. It consists of pistons and cylinder. The cylinder is a Single acting cylinder one, 

which means that the air pressure operates forward and spring returns backward.  The air from the compressor 

is passed through the regulator which controls the pressure to required amount by adjusting its knob. The piston 

is generally made up of Aluminium and is of medium work. The Pneumatic Cylinder is made up of Cast iron 

graded.   

 
FIGURE 4: Pneumatic Cylinder [14]  
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2.5 Solenoid Valve  
The Solenoid Valve is also known as Directional Valve is one of the important parts of a pneumatic system.  

Commonly known as DCV, this valve is used to control the direction of air flow in the pneumatic system.  The 

directional valve does this by changing the position of its internal movable parts. It is of ½ inches and has the 

pressure of 0 to 7kg/cm2. It is the type of 5/2 Solenoid valve. It is made up of High-Speed Steel HSS.   

 
FIGURE 5. Solenoid Valve [15]  

2.6 PU Connectors, Reducer and Hose Collar 
In our pneumatic system there are two types of connectors used, one is the hose connector and the other is the 

reducer.  Hose connectors normally comprise an adapter (connector) hose nipple and cap nut. These types of 

connectors are made up of brass or Aluminium or hardened steel.Reducers are used to provide inter connection 

between two pipes or hoses of different sizes. These reducers are made up of gunmetal or other materials like 

hardened steel etc. 

 
FIGURE 6. Connectors, Reducer and Hose Collar [16]  

2.7 Stand   
It generally consists of four legs and is made up of Mild Steel. It acts as supporting frame. The Pneumatic 

cylinder is clamped to the stand and the whole top body is mounted on it. The dimensions are 480x300x270mm 

and the thickness is 20mm. 

 
FIGURE 7. Stand 

2.8 Drill Motor  
A drill is a tool used for making holes. This is connected to the DC motor which is mounted on the top of the 

model. When the Sensor senses the work piece present between the jaw the drill operation starts.  
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FIGURE 8:: Drill Motor [17]  

2.9 Battery  
The Lead-Acid Battery is used to start the model fabricated for working process. It is a type of rechargeable 

battery with a specification of 12V, 7.5A.  

 
FIGURE 9. Battery 

3. DESIGN AND ASSEMBLY  

 
 
FIGURE 10. Isometric View of Fabricated Machine Vice  

                       
FIGURE 11:: Front View of Fabricated                                       FIGURE 12: Top View of Fabricated  

      Machine Vice                                                                     Machine Vice  

4. METHODS 
All the components as per the specifications are procured. The design was carried out. As per the design 

specifications the frame was fabricated. On the frame the pneumatic cylinder was clamped where the cylinder 
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was tested successfully. To the cylinder piston a rectangular piece was welded which acts as the moving jaw. 

On the top of the frame a vertical frame was welded in which the drill motor battery was fixed. To the frame 

drill motor was fixed for the operation process. To move the drill up and down a screw shaft was welded and 

connected to the drill battery. Below the jaw a sensor is attached to indicate the presence of work piece. By using 

arduino a coding was done using Embedded C language. The circuit board was created on which 2 Dual-Channel 

Relay, Regulator, Arduino is present. To the circuit board the drill motor, sensor, solenoid valve was connected. 

After the finishing of the model it was tested successfully as shown in the figure 13.  

 

FIGURE 13: Fabricated Machine Vice 

5. RESULTS & DISCUSSIONS  
As per the standard specifications the machine vice is fabricated and tested. The size of the work piece mounted is 

220x95x5mm. The maximum displacement the jaw can open is 130mm. The Sensor senses the work piece present 

between the jaws and indicates the circuit board to start the process. The solenoid valve allows the compressed air pass 

through the pneumatic cylinder where it moves forward clamping the work piece rigidly. The circuit board starts the drill 

motor in which the drilling operation is executed. After the operation is completed the jaw will unclamp the work piece.  

 
6. CONCLUSIONS 
Semi-Automated Machine Vice is fabricated according to the design specifications and it was tested by mounting a work 

piece of 220x95x5mm on which the drill operation was done successfully. With the help of mechanical motion obtained 

due to the application of pneumatic force the vice can be clamped. By this, it reduces the human power. The jaw will 

move faster and holds the work piece and it returns back to its position. Also this increases the accuracy and the time 

utilization is reduced. 
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ABSTRACT 

Our country India is an agricultural country. Almost 64.9% of people are dependent on the agriculture but due to abrupt 

climate change and global warming the farmer are not able to provide proper nutrition and minerals to the plants which 

can be obtained from irrigation. So In this project we are designing and fabricating the soil moisture sensing robot. “Soil 

moisture sensing robot” is automated irrigation vehicle using Arduino microcontroller (ESP8266) system which is cost 

effective and can be used farm field. The proposed system is developed to automatically water the plants when the soil 

moisture sensor will detect the soil is insufficient of water by using the Arduino as the centre core.The soil moisture sensing 

robot is a fully functional prototype which consist of soil moisture sensor, the android phone is used to display the whether 

the soil is hydrated or not and the pump status. The application (blynk) is used to control the on/off switch of the water 

pump.When the soil moisture sensor senses the dry soil, it will show the weather the soil is hydrated or not in the android 

phone, and the application will switch on the water pump automatically to start the watering process and vice versa. 

Keyword: -Arduino, Microcontroller, Pump, Android phone 

1. INTRODUCTION 

Irrigation is the major part in the agriculture. Manual watering of the plants in 

the farming field requires more time and labour. In last few years many 

devices and technologies are been used by the farmer to provide automation 

in the farming which reduces the effort and can be time consuming for them. 

The purpose of making the project is to build soil moisture sensing robot 

which is able to detect whether the soil is hydrated or not, whatever the result 

is achieved it is displayed on the screen of the phone. If the soil is not hydrated 

then it will show the message that it is not hydrated after this use of pump 

come into the picture 

Microcontroller based soil moisture sensing robot allows a simple and low 

cost method for irrigating the crops the crops automatically. In the proposed 

system we use application (blynk) to display the information. In this project 

we are using soil moisture sensor for 

irrigation purpose. In the project we are using Arduino Uno controller. 

For wireless communication, the hotspot of the phone

is turned ON which transmit status of sensor as well as 

receives the command from phone to turn ON and OFF the 

motor pump. 

 

 

 

                      FIGURE 1. Soil moisture sensor 



National Conference on Recent Innovations in Engineering-2022                                                                ISBN:978-81-929425-0-6 
 

110 

Dept. of Mechanical Engg., K.S.Institute of Technology Bengaluru-560109   

2. COMPONENTS 
The components used in this project are: 

2.1 DC Electric Motor 

Dc motor or direct current (Fig 2) motor is a electrical machine which transforms electrical energy into mechanical energy. 

Dc motors are used in the application where high starting torque is required, and accurate speed control over variable voltage 

take place. The capacity of motor used in project is 60 rpm 

 

FIGURE 2. DC Electric motor 

 

 

 

2.2 Node Microcontroller unit (MCU): 

Node MCU is an open source platform based on ESP8266 which can connect objects and data transfer using the wifi control. 

The programming code is written for ESP8266 wifi chip using Arduino IDE, for which installation of ESP8266 libraries is 

needed 

 

 

 

    FIGURE 3. Node Microcontroller unit



Figure 6.Soil moisture with 
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2.3 Lead acid battery: 

Lead acid battery is the most commonly used battery which has long lifetime and low cost compared to other type of battery. 

They are used in back-up power supplies for smaller computer system and many more. The capacity of battery which we 

are using in the project is 6 V, 5 AH 

 

2.4 Arduino Uno

Arduino Uno is an open source hardware and software platform that is easy to use. Arduino boards are capable of reading analog 

or digital input signals from various sensors. 

2.5 Soil Moisture Sensor:

Soil moisture sensor measure the water content in the soil and can be used to estimate the amount of water stored in the soil. 

It doesn’t measure the moisture directly, it measure the change in some other soil property that is related to water content.

FIGURE 4 .Lead acid battery 

FIGURE 5.Arduino Uno 

FIGURE 6. Soil moisture with module 
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3. METHODOLOGY

     FIGURE 7.Using the component the product is assembled FIGURE 8. Block diagram

Initially the battery (lead acid) is used to switch ON the system, once the system is On Adruino Uno start to 

operate.

Since all the instruction (Input) are inserted in the Arduino Uno it will control the working of Bluetooth 

module as well as Moisture Sensor.

Moisture sensor is used to detect the whether the soil is hydrated or not.

Bluetooth module (hotspot) is used to transmit the message on the screen of the user.

If the soil is not hydrated then watering in the soil can be done by the help of pump.

The motor driver acts as the interface between the motor and control circuit (Arduino Uno) whatever the 

instruction is provided the motor driver help motor to work according to it.

4. RESULT

The soil moisture connected to an Arduino which is in turn interface with android application using Wi-Fi shield. Soil 

moisture is continuously monitored by sensor and the output displayed on the screen. 

5. CONCLUSIONS

The introduced automated system is able to reduce the man efforts, wastage of water as well as power consumption and   

helps in obtaining good yield. The Bluetooth controlled (hotspot) is helpful in detecting the status of the soil by sitting 

away from the field.Soil moisture sensor helps in providing the better irrigation system and good crops with fewer inputs.
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ABSTRACT 
The aim of this project is to design and fabricate an Air Brake System based on Exhaust gases of an IC engine. The main objective is to reduce the workloads 

of the engine drive to operate the air compressor, because the compressor is not operated by the engine drive. A turbine is placed in the path of exhaust from 

the engine. The turbine is connected to a dynamo by means of coupling, which is used to generate power. Depending upon the airflow the turbine will start 

rotating, and then the dynamo will also start to rotate. A dynamo is a device which is used to convert the kinetic energy into electrical energy. The generated 

power can be stored in the battery and then this electric power has loaded to the DC compressor. The air compressor compresses the atmospheric air and it 

stored in the air tank and the air tank has pressure relief valve to control the pressure in the tank. The air tank supplies the compressed pneumatic power to the 

pneumatic actuator through solenoid valve to apply brake. The pneumatic actuator is a double acting cylinder which coverts pneumatic pressure into linear 

motion. The generated electric power from the turbine used to compress the air in the DC compressor then supplied the pneumatic power to the air braking 

system. The exhaust gas was effectively utilized to perform the air braking system in addition to the conventional braking system and found the improvement 

in the braking performance. 

 

Keyword: Air Brake, Exhaust, Pneumatic actuator, Dynamo, Solenoid valve, Kinetic energy. 

1. INTODUCTION 

A brake is a mechanical device that inhibits motion by absorbing energy from a moving system It is used for slowing or stopping a moving vehicle, wheel, 

axle, or to prevent its motion, most often accomplished by means of friction. 

Most brakes commonly use friction between two surfaces pressed together to convert the kinetic energy of the moving object into heat, though other methods 

of energy conversion may be employed. For example, regenerative braking converts much of the energy to electrical energy. 

Friction brakes on automobiles store braking heat in the drum brake or disc brake while braking then conduct it to the air gradually. When traveling downhill 

some vehicles can use their engines to brake. 

An air brake or, more formally, a compressed air brake system, is a type of friction brake for vehicles in which compressed air pressing on a piston is used 

to apply the pressure to the brake pad needed to stop the vehicle. Air brakes are used in large heavy vehicles, particularly those having multiple trailers which 

must be linked into the brake system, such as trucks, buses, trailers, and semi-trailers in addition to their use in railroad trains [1].  

2. MATERIALS AND METHODOLOGY 

2.1 ENGINE 

As shown in figure 2.1, an engine is a machine designed to convert chemical energy into useful mechanical motion. Heat engines, including internal combustion 

engines and external combustion engines (such as steam engines) burn a fuel to create heat, which then creates motion. The internal combustion engine is 

classified into two types and they are diesel engine and petrol engine. Originally, an engine was a mechanical device that converted force into motion [3]. 

In this project, we use 59.9cc Spark Ignition four stroke single cylinder engine. it consists of a piston that moves within the cylinder fitted with two valves. 

The distance moved in one direction is called stroke and the cylinder diameter is bore. The piston is said to be at the top dead centre position the volume of the 

cylinder is minimum. 

                                       

                                                           

                                                     

                                                                                       Fig 2.1, IC Engine 

 

2.2 AIR BRAKE SYSTEM 

Air brake systems are typically used on heavy trucks and buses. The system consists of service brakes, parking brakes, a control pedal, and an air storage tank. 

For the parking brake, there's a disc or drum brake arrangement which is designed to be held in the 'applied' position by spring pressure. Air pressure must be 

produced to release these "spring break" parking brakes. For the service brakes (the ones used while driving for slowing or stopping) to be applied, the brake 

pedal is pushed, routing the air under pressure (approx. 100–120 psi or 690–830 kPa or 6.89-8.27 bar) [2] to the brake chamber, causing the brake to be 

engaged. Most types of truck air brakes are drum brakes, though there is an increasing trend towards the use of disc brakes in this application. Figure 2.2 shows 

the nomenclature of a typical air brake system. 
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                                                                                 Fig 2.2, Air brake system. 

2.3 AIR COMPRESSOR 

Figure 2.3 shows an air compressor which is a device that converts power (using an electric motor, diesel or gasoline engine, etc.) into potential energy stored 

in pressurized air (i.e., compressed air). By one of several methods, an air compressor forces more and more air into a storage tank, increasing the pressure. 

When tank pressure reaches its engineered upper limit the air compressor shuts off. The compressed air, then, is held in the tank until called into use. The 

energy contained in the compressed air can be used for a variety of applications, utilizing the kinetic energy of the air as it is released and the tank depressurizes. 

When tank pressure reaches its lower limit, the air compressor turns on again and re-pressurizes the tank.  

An air compressor must be differentiated from an air pump which merely pumps air from one context (often the surrounding environment) into another (such 

as an inflatable mattress, an aquarium, etc.). Air pumps do not contain an air tank for storing pressurized air and are generally much slower, quieter, and less 

expensive to own and operate than an air compressor. The compressor that we are using in the project has a capacity to withstand 300psi of pressure. 

 

                                                                         

                                                                                    Fig 2.3, Air compressor 

 

2.4 PNEUMATIC CYLINDER 

As shown in figure 2.4, a pneumatic cylinder(s) (sometimes known as air cylinders) are mechanical devices which use the power of compressed gas to produce 

a force in a reciprocating linear motion.  

Like hydraulic cylinders, something forces a piston to move in the desired direction. The piston is a disc or cylinder, and the piston rod transfers the force it 

develops to the object to be moved. Engineers sometimes prefer to use pneumatics because they are quieter, cleaner, and do not require large amounts of space 

for fluid storage.  

Because the operating fluid is a gas, leakage from a pneumatic cylinder will not drip out and contaminate the surroundings, making pneumatics more desirable 

where cleanliness is a requirement. 

 

 

                                                           

                                                                                Fig 2.4, Pneumatic cylinder. 

 

2.5 SOLENOID VALVE 

A solenoid valve is an electromechanically operated valve. The valve is controlled by an electric current through a solenoid: in the case of a two-port valve the 

flow is switched on or off; in the case of a three-port valve, the outflow is switched between the two outlet ports. Multiple solenoid valves can be placed 

together on a manifold.  

Solenoid valves are the most frequently used control elements in fluidics. Their tasks are to shut off, release, dose, distribute or mix fluids. They are found in 

many application areas. Solenoids offer fast and safe switching, high reliability, long service life, good medium compatibility of the materials used, low control 

power and compact design [5]. 

Besides the plunger-type actuator which is used most frequently, pivoted-armature actuators and rocker actuators are also used. 
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                                                                              Fig 2.5, Solenoid valve. 

2.6 BATTERY 

A rechargeable battery, storage battery, secondary cell, or accumulator is a type of electrical battery which can be charged, discharged into a load, and recharged 

many times, as opposed to a disposable or primary battery, which is supplied fully charged and discarded after use. It is composed of one or more 

electrochemical cells. The term "accumulator" is used as it accumulates and stores energy through a reversible electrochemical reaction. Rechargeable batteries 

are produced in many different shapes and sizes, ranging from button cells to megawatt systems connected to stabilize an electrical distribution network. 

Several different combinations of electrode materials and electrolytes are used, including lead–acid, nickel–cadmium (Ni-Cd), nickel-metal hydride (NiMH), 

lithium-ion (Li-ion), and lithium-ion polymer (Li-ion polymer). Figure 2.6 shows a typical rechargeable battery. 

 

                                                                      

                                                                                      Fig 2.6, Battery 

 

2.7 PNEUMATIC PIPES 

Pneumatic tubes (or capsule pipelines; also known as pneumatic tube transport or PTT) as shown in figure 2.7, are systems that propel cylindrical containers 

through networks of tubes by compressed air or by partial vacuum. They are used for transporting solid objects, as opposed to conventional pipelines, which 

transport fluids. Pneumatic tube networks gained acceptance in the late 19th and early 20th centuries for offices that needed to transport small, urgent packages 

(such as mail, paperwork, or money) over relatively short distances (within a building, or at most, within a city). Some installations grew to great complexity, 

but were mostly superseded. In some settings, such as hospitals, they remain widespread and have been further extended and developed in the 21st century. 

We have used 8mm pneumatic pipes currently for the passage of air into the cylinder in order to actuate the movement. 

 

                                                                         

                                                                                 Fig 2.7, Pneumatic pipes. 

 

2.8 DYNAMO 

Dynamo is an electrical generator. This dynamo produces direct current with the use of a commutator. Dynamo was the first generator capable of generating 

power in the industries. The dynamo uses rotating coils of wire and magnetic fields to convert mechanical rotation into a pulsing direct electric current. A 

dynamo machine consists of a stationary structure, called the stator, which provides a constant magnetic field, and a set of rotating windings called the armature 

which turn within that field. On small machines the constant magnetic field may be provided by one or more permanent magnets, larger machines have the 

constant magnetic field provided by one or more electromagnets, which are usually called field coils. The commutator was needed to produce direct current. 

When a loop of wire rotates in a magnetic field, the potential induced in it reverses with each half turn, generating an alternating current. However, in the early 

days of electric experimentation, alternating current generally had no known use. The few uses for electricity, such as electroplating, used direct current 

provided by messy liquid batteries. Dynamos were invented as a replacement for batteries. The commutator is a set of contacts mounted on the machine's shaft, 

which reverses the connection of the windings to the external circuit when the potential reverses, so instead of alternating current, a pulsing direct current is 

produced. 

2.9 METHODOLOGY 

 

An IC engine powered by petrol is used to produce exhaust gas. Here we are placing a turbine in the path of exhaust from the silencer. The turbine is connected to a dynamo, 

which is used to generate power. 

Depending upon the airflow the turbine will start rotating thus rotating the dynamo. A dynamo is a device which is used to convert the kinetic energy into 

electrical energy. The generated electric power is stored in a battery after rectification. Thus, the stored electrical power is use to run the DC compressor. The 

compressor compresses the air from the exhaust. When the brake is applied the 5/2 solenoid valve is activated and it allows the air to actuates 

the pneumatic cylinder thus the brake is applied [1]. Figure 2.9 shows the block diagram of the workflow of the project. 
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Fig 2.9. Block diagram. 

 

3. RESULTS AND DISCUSSIONS 

The temperature and pressure increase when the load is increased depending upon the operating conditions. Pressure and temperature will vary depending on 

load conditions as well as voltage will vary. Therefore, the voltage should be checked by using a multi-meter. The voltage is measured by using a multi-meter 

during variable condition. The below calculation is calculated based on the literature survey. The battery is used for charging and it is tested. Voltage is 

measured by using a voltmeter. The current is measured by ammeter while energy is recovered from the exhaust gas. The area of turbine is measured and 

calculated on the basis of design criteria. The power available at the turbine is calculated by below formula. 

Formula: 

Swept Area, ! = "#
  

R = radius of turbine = 27.5x10!"m 

Velocity of the Turbine = (# x D x N)/60  

Were,    

D= turbine diameter = 55x10!"m  

N= rpm      

Cp = power co-efficient                                                                                                    

Turbine power,                                                                                                 

P= (
$

 
) x Density x (Velocity) 3 x Cp x Area  

  

Model Calculation: 
Swept area (turbine),  

% = #&   

= # x (27.5x10!")  

=2.37x10!"'   

 

Velocity of the turbine, Velocity     

                                                                         

= 
*+,+-+,+/

34
 

= 
*+,+66,$489,+:6

34
       

                                                                                      

= 0.2735 m/s 

 

Power available at the turbine 

= (
$

 
) x Density x Area x (Velocity) 3 x cp = 0.5 x1.25 x 2.37x10!"x (0.2735) 3 x 0.5 =1.51x10!6watts.  

 

 

4. CONCLUSION 
 

The above calculation show the result of our project i.e. in the 1st trial at RPM 1500 the dynamo rotated at the speed of an RPM 95 And power generate was 

1.51x10 !watts. We can conclude that whenever RPM of the engine is increased RPM of the dynamo will also increase and power generation will be more. 

We can also recover the energy that is being discharged from the exhaust gas without any change in performance.  

REFERENCES 

[1]. Srinivasa D,Karthik S T, Deepak M, Gowtham M, Sagar AS - Development and fabrication of air brake system using engine exhaust gas- IOSR Journal 

Of Mechanical and Civil Engineering, Vol. 16 Issue-3 June 2019. 

 

[2]. Harsha B.T,G Rajesh, Arun Kumar K, Akash S M, Preethi Reddymasi - Fabrication of air brake system using engine exhaust gas.- International journal 

for technological research in engineering. Vol.6, Issue 9, May 2019 

 

[3]. N Abhishek, S Arul Prakash, S Manikandan, T P Suresh- Design and Fabrication of air brake system using engine exhaust gas- International research 

Journal of Engg. & Technology [IRJET] Vol. 8 Issue-4, April 2021. 

 

[4]. Sethuraman B.L., Sakthivel R, Gopal Krishnan E, Shree Ram Vishal- Design and implementation of secondary air brake system using engine exhaust gas- 

Journal of advanced engineering research, Vol 7, Issue 2 (2020) 

 

[5]. S Suresh, J.D Nallashivam, A Thrimoorthy- Pneumatic braking System- International journal of production technology and management(IJPTM) Vol.9, 

Issue 2, December 2018 

 

[6]. Md. Aftab Ali, Sanam Kothari, Kruthag Jariwala, Ratnadip Bhorge- Design and fabrication of air brake system using engine exhaust gas. - Journal of 

thermal energy system vol.4 Issue 2 (2019).  

 

 



National Conference on Recent Innovations in Engineering-2022                                                  ISBN:978-81-929425-2-0 

  

124  

 Dept. of Mechanical Engg., K.S.Institute of Technology Bengaluru-560109  

 

COMPUTATIONAL FLUID DYNAMICS ANALYSIS OF BLADES FOR VERTICAL AXIS  

WIND TURBINE 
 

                 Janardhan R1, Tejas A B1, Sharan V K1,  Sankarshan D1, Dr Saleem Khan2 
1Students, 2Associate Professor 

Department of Mechanical Engineering,  

K S Institute of Technology, Bangalore-560109, Karnataka, India 

 

ABSTRACT 

This paper deals with alternate source of energy, since there is a scarcity of conventional energy resources now a 

days, there is a need for developing and usage of renewable energy resource. In this work an attempt has been made to 

convert the energy released by people while driving around in city or highways.Here vehicles acts as the power source and 

the vertical axis wind turbine acts as source of power generation. Energy can be harvested using vertical axis wind turbines 

(VAWT) placed on the sides of the highways to make use of the vehicles moving in both directions. This work presents an 

experimental study of using a three-bladed helical VAWT specially designed and manufactured for producing electrical 

energy from wind energy of moving cars on highways for lighting purposes such as the highway lights, traffic signals, and 

light guide lines. 

 

Keywords: Source of energy, conventional, renewable, highways, vertical axis wind turbine 

 

1. INTRODUCTION 

Energy can be defined as the ability to do work. Modern civilization is possible because people have learned how to change 

energy from one form to another and then use it to do work. People use energy to walk and bicycle, to move cars along roads 

and boats through water, to cook food on stoves, to make ice in freezers, to light our homes and offices, to manufacture 

products, and to send astronauts into space. 

 

These forms of energy can be grouped into two general types of energy for doing work: 

l Potential or stored energy 

l Kinetic or working energy 

Energy can be converted from one form to another. For example, the food a person eats contains chemical energy, and a 

person's body stores this energy until he or she uses it as kinetic energy during work or play. The stored chemical energy in 

coal or natural gas and the kinetic energy of water flowing in rivers can be converted to electrical energy, which in turn can 

be converted to light and heat.There are many different sources of energy, which can be divided into two basic categories: 

Renewable energy sources. 

Non-renewable energy sources, 

Wind turbine 

Motivation for designing a vertical axis wind turbine is to contribute towards the global trend in wind energy production in 

a feasible way. Wind turbines are traditionally employed in rural areas; the goal of this research is to design a vertical axis 

wind turbine that can be used in cities. In particular, the turbines will use the wind draft created by vehicles on the highway 

to generate electricity. The idea is to offset the amount of pollution created by burning fossil fuels by introducing a potential 

source of clean energy. 

The vertical wind turbine design is selected because they are capable of capturing wind in any direction. The helical blade 

shape of the wind turbine is much quieter than the turbine with traditional blades, because they have slower speed along the 

blade tip. They are easy to install, they have low maintenance cost, and pose low risk for human and birds because the blades 

move at relatively low speed. They can be placed lower to the ground and rooftops, and have high efficiency because the 

helical blades design gets higher wind capture. Therefore, in this research a three-bladed helical VAWT prototype is designed 

and implemented on the Kuwait highway King Fahad Bin Abdul Aziz. This is one of Kuwait's high traffic roads where the 

demand for the lighting electric power is high. 

2. METHODOLOGY 

  Initially the natural wind speed in a particular location was observed for a week in order to design a wind turbine. 

  Considering wind direction and velocity of wind, 5 blade geometric profiles were considered to see which suitable 

for the application. 
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  CFD analysis is conducted on selected 5 blade geometric profiles with suitable boundary conditions. 

  There are three boundary conditions to be considered while conducting CFD analysis for the particular problem and 

they are: 

Ø Inlet condition 

Ø Wall boundary condition 

Ø Outlet condition 

  Constant wind velocity of 1m/s is applied on all the types of blades while simulating. 

  The pressure, velocity and direction of wind are tabulated. 

 

Blade Type 1: 

 
FIGURE 1: Velocity plot                                    FIGURE 2: Pressure Plot 

 

 
FIGURE 3: Vector plot 

Blade Type 2: 

 

 

 

 
FIGURE 4:Velocity plot                                     FIGURE 5: Pressure Plot 
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FIGURE 6: Vector plot 

Blade Type 3: 

 

 

FIGURE 7:    Velocity plot                                              FIGURE 8: Pressure Plot 

 

FIGURE 9: Vector plot 
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Blade Type 4: 

 

 
 

FIGURE 10: Velocity plot                                                     FIGURE 11: Pressure Plot 

 

 

 

 
FIGURE 12: Vector plot 

 

Blade Type 5: 

 

 

 
FIGURE 13: Velocity plot                                          FIGURE 14: Pressure Plot 
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FIGURE 15: Vector plot 

 

 

 

3. RESULTS AND DISCUSSION 
 

                                                                                TABLE 1 

SL NO BLADE TYPE VELOCITY m/s PRESSURE 

N/mm 

1 Blade 1 0.230 0.0136 

2 Blade 2 0.151 0.027 

3 Blade 3 0.210 0.0157 

4 Blade 4 0.199 0.0139 

5 Blade 5 0.162 0.0137 

                         

Graph 1                                                                                Graph 2 
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The blade was designed and analyzed using Computational Fluid Dynamics (CFD) by plotting velocity, pressure distribution 

and streamline flow. We could conclude that the velocity is considerably high in blade type 1 (form table 1). The pressure in 

blade 2 was found to be more (from table 1), since our project is based on velocity we could conclude that blade type one is 

most efficient and can capture maximum amount of wind.  
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ABSTRACT  
It is essential to manufacture and develop a novel and innovative type of material for better 

mechanical and tribological traits from the existing one in the field of materials. Latest methods and 

developments are focused not only to enhance the properties of materials, also to have combinations 

of properties. One such material is functionally graded material (FGM) and this is also a candidate 

that will be providing a solution to forthcoming challenging applications in various sectors. In this 

research, horizontal centrifugal casting machine is fabricated to develop FGMs as this process is 

widely used, because of its viable capability and minimum technical requirements, compared to other 

fabrication processes. Using fabricated machine an Al6061 alloy is developed and tested for its 

hardness. Hardness is determined in radial direction ie., from outer to inner. Results depict that the 

the sample developed at 1000rpm  has high hardness at outer layer than the inner layer because of 

morphological changes. 

Keywords: FGM (functionally graded material), centrifugal casting , mechanical, tribological 

   
1. INTRODUCTION 

 

Two or more materials are mixed together to produce FGMs to achieve desired properties [1]. Mechanical and Wear 

resistance of FGM are found to be better than base materials, combining the contradictory properties of base material 

into single material. FGMs are different from composite materials (Fig. 1) a. in such a way that, composition of 

composites is homogeneous, whereas, that of FGM (Fig. 1 b.) is non-homogeneous and gradually varies along its 

length or volume. The gradient composition leads to change in property along the length of material, due to change 

in the chemical composition and microstructure. 

FGMs are classified by gradient of –chemical composition, microstructure or phases, changing from one end to the 

other [3,4]. Composites are homogeneous mixture and their properties are mixed properties of both materials, which 

involve a compromise between the desirable properties. FGM contain the unalloyed form of each material and the 

need for compromise in properties is disregarded. This helps in utilizing the properties of both materials.  For 

illustration, hardness of a ceramic material can be paired with the ductility of metal, without compromising both 

hardness and ductility. Based on the type of application the properties of engineering components can be 

successfully fabricated.  

FGM are classified based on three categories:firstly based on nature of gradation, FGM can be continuous or step-

wise graded structure [7]. In continuous graded structure, as seen in Fig. 2(a), percentage of composition of a 

material starts from minimum and increases along the length and ends at 100%. Same situation happens for the 

second material, but in opposite direction along the length. In contrary, step-wise graded FGM has gradation change 

in steps as shown in Fig. 2(b). Secondly, based on the gradient, three types of FGMs can be fabricated: (i) chemical 

composition,(ii)porosity(iii) microstructure. In gradient type of chemical composition, the chemical composition 

varies along its length and volume.  

Though there are various processes available for developing FGMs, an cost effective method for 

production of the bulk FGMs, liquid metallurgy route with centrifugal force method is preferred for the 

reason that, it is economically feasible and capable to produce large size products. Centrifugal casting is 

found to be the simplest and cost effective technique for producing large size engineering components, 
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such as pipes, shafts, bushings.  This project aims to fabricate horizontal centrifugal casting machine and 

also develop Al6061 alloy using fabricated machine 

FIGURE 1. a Composite material, (b) functionally graded material [2] 

 

FIGURE 2 (a) Continuous graded FGM, (b) Stepwise FGM gradient materials [8] 

2. EXPERIMENTAL  

2.1 MATERIALS  

In this project work Aluminium 6061metal matrix alloy is chosen with density of 2.7g/cm3 as there is wide scope 

in structural and engineering applications.  horizontal centrifugal casting machine has been used to develop Al 6061 

metal matrix alloy .Table 1 show the chemical composition of Al 6061. The die rotational speeds are optimized 

using empirical analysis considering centrifugal force and gravity force. 1.5 Kg of 6061 alloy was melted in an 

electrical resistance furnace, at 7800c the molten metal is poured into the rotating die. A hollow cylinder with length 

of 100mm, inner radius of 60mm of thickness 15mm was casted as shown in fig.5 (a) 

2.2 METHODS 

. Al 6061 alloy is developed using liquid metallurgy route with centrifugal casting process. The following 

procedure is followed 

· Fabrication of centrifugal casting machine  

Centrifugal casting equipment includes a cylindrical mould rotated by a motor attached to it as shown in Fig. 4. In 

this process molten metal is introduced into the die under the gravity force. Gravity force generated due to the 

rotation of the die, along with the centrifugal force acts on the die. For this reason, die filling is good with effective 

control of morphology, because of this mechanical properties are enhanced. Based on axis of rotation of die, the 

casting process can be classified as vertical centrifugal casting process and horizontal centrifugal casting process. 

In vertical centrifugal casting, the axis of rotation of the die is vertical and is preferred when only small parts in 

small numbers such as short bushings, sprockets, etc. are to be produced. In horizontal centrifugal casting, the axis 

of rotation is horizontal and is preferred for producing large components in mass production such as pipes, rolls for 

steel mills, etc. 

A. The basic steps in centrifugal casting process are: 

The die is mounted on the prime mover shaft and rotated along a vertical (rpm is reasonable), or horizontal axis. 

2. The die is coated with refractory liners for easy removal of solidified component. 

3. While rotating molten metal is poured in. 

4. The metal that is poured in will then distribute itself over the rotating wall. 

5. During cooling lower density impurities will tend to rise towards the centre of rotation. 

6. After the part has solidified, it is removed and finished. 

The produced workpieces in shape of a hollow cylinders of 60mm and 100mm length with thickness of 15mm. the 

volume of poured metal is 1500 grams for each casting as shown in fig 5 a. 
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FIGURE 4. a)Horizontal centrifugal casting machine

TABLE 1. Process parameters used in centrifugal casting

Process parameters Range

Pouring Temperature 7800c

Mould rotational speed 600rpm,800rpm & 1000 rpm

· Mold Speed of Rotation: 
From literature, to select optimum speed of the mold in horizontal centrifugal casting machine and for the process 

to work successfully. G factor should be calculated. If the G-factor (GF) is too low in centrifugal casting, the liquid 

metal will not remain forced against the mold wall during the upper half of the circular path but will ‘‘rain’’ inside 

the cavity. Slipping occurs between the molten metal and the mold wall, which means that the rotational speed of 

the metal is less than that of the mold. As per literature values of [GF = 60 to 80] are found to be appropriate for 

horizontal centrifugal casting. 

G-factor GF is the ratio of centrifugal force divided by weight:

Centrifugal force is 

F =
MV

R

 

The force of gravity is its weight W=mg, where m is the mass in kg, and g = acceleration of gravity, 9.8 m/s2. 

GF=CF/Force of gravity

The G-factor at 1000 rpm

Linear Velocity V of the die can be expressed as:

V =
 !"#

$%
= (2*& ' 0.06 ' 1000)/60=6.28 m/s

Where: N = rotational speed, rev/min

Gravity Factor

GF =
(*+

,

+

- /
=
2+

"/
=6.282/ (0.06*9.8) = 67.003

G factor= 67.003,

The Molten metal will remain forced against the mold walls during the circular path with the same G factor. For 

horizontal centrifugal casting the G factor should be between 60 and 80 for better mechanical properties.so the 

optimum die speed for better mechanical properties is die speed of 1000 rpm. The process parameters are shown in 

Table 1

TABLE 2: Chemical Composition of Aluminium 6061 alloy

Elements Mn Cr Fe Cu Si Mg Zn Ti Al

(wt.%) 0.01 0.05 0.17 0.33 0.71 1.12 0.1 0.01 Balance

Cylindrical die

Fram

e

Motor

Cooling 

arrangemen
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a)  b)  

FIGURE 5.a) Casted specimens b) Samples machined from cast 

2.3  Characterization methods 

  The following are the experiments carried out on the alloy developed – 

· Micro structural investigation 
Samples were prepared from casted parts (outer, centre and inner) and were ground  using emery papers of different 

grades and diluted alumina solution to achieve scratch free surface.diamond polishing was carried out to attain 

mirror polished surface. Microstructure analysis was performed to depict the grain size in various layers in order to 

analyse the effect of pouring temperature, die speed. As shown in fig 4(c) 

 

· Mechanical properties 
Samples were prepared from the cast (as shown in fig 5b.) and Hardness test was conducted for inner, centre and 

outer region of casted component using Brinell Hardness Testing machine. The samples were fixed in holder, and 

ball indenter was subjected to load on the surface. Multiple readings were taken at different positions and average 

is used for different samples as shown in fig6 The results are tabulated in table 2. 

a)  b)  c)  

FIGURE 6.Microstructural features of aluminum 6061 alloy  (a) (100X) outer(b) middle (100x)(c) (100X)Inner 

 

FIGURE 7. Hardness specimen      FIGURE 8. Graph of Die speed vs BH                                                
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TABLE 2: Hardness test results 

Sl.No RPM Trail Load  

kg 

Dia of  

ball 

indenter 

mm 

Dia of 

Indentation 

mm 

Area of 

indentation 

mm2 

BHN Average 

1 
600 

 

Inner 
187.5 

 
2.5mm 

1.5 1.9634 95.49 

112.26 2 Center 1.4 1.68 111.60 

3 Outer 1.2 1.43 131.11 

4 
800 

 

Inner  
187.5 

 
2.5mm 

1.6 2.27 82.59 

96.56 5 Center 1.5 1.9634 95.49 

6 Outer 1.4 1.68 111.60 

7 
1000 

 

Inner 
187.5 

 
2.5mm 

1.5 1.9634 95.49 

121.11 8 Center 1.4 1.68 111.60 

9 outer 1.3 1.20 156.26 

 

3. RESULTS AND DISCUSSION 

From literature survey the optical micrographs of centrufugally casted component should have finer grains at outer 

surface due to rapid solidification and coarser grains on the inner surface due to slower solidification, hence gradient 

and combination of properties is achieved. if reinforcements are added they spread to the outer periphery in large 

number and lesser number towards inner surface. The microstructure of  

 So using centrifugal casting it is economical to produce FGMs than conventional methods. Fig 7 shows the variation 

of hardness with die speed. The variation of hardness within the casting ie. from inner to outer surface is marginal. 

The hardness on the inner and middle surface of all the samples tested is 95.49and 111.60 respectively. The hardness 

on the outer surface for die speed of 600. 800, and 1000 rpm are 156.26, 111.60 and 131.11 respectively. 

The hardness on the outer surface of all the samples is greater than the hardness at inner and centre surfaces. At the 

outer surface the grains are finer than the grains of centre and inner surfaces, so hardness at the outer surface is 

higher.                                                

4. CONCLUSION  

Al 6061 alloy is successfully casted  using fabricated horizontal centrifugal casting  machine. The experimentation 

revealed that process of centrifugal casting is very much economical and ease to fabricate functionally graded 

materials. 

Centrifugal casting process is very much economical and ease to fabricate FGMs. The factors to consider are pouring 

temperature, cooling rate, reinforcement size and speed of rotating mould. The controlling of process variables will 

help to enhance the properties of the material which is casted. The FGMs produced using this process are finding 

usefulness in almost all sectors. 

From literature the hardness of Al 6061 is 60BHN when produced using conventional methods. But using centrifugal 

casting the average hardness value of Al6061 is 106.89. so using centrifugal casting process the mechanical 

properties of Al 6061 can be enhanced  
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TENSILE TESTING OF E-GLASS FIBER/ PLA MATRIX DEVELOPED  BY USING 3-D 
PRINTING TECHNIQUE 

 

Karthik R  , Aishwarya K S , Nayaz Shareef , Gnanesh P M, Amith Kumar S J 

Department of Mechanical Engineering 
J N N College of Engineering, Shivamogga, Karnataka, India 

 

ABSTRACT  
Composite materials play a vital role in a wide range of applications. Their adaptability to different 

situations and desirable properties attracted many industries. In the automotive industry the demand for lighter 

weight components is increasing day by day. glass-fiber reinforced PLA matrix composites are making inroads 

used in the automotive industry because of their superior properties such as high specific strength and stiffness. 

In this study glass fiber reinforced composites were manufactured using PLA matrix. To improve toughness of 

glass fiber reinforced PLA matrix, inorganic fillers dopped. The novel 3d printing technique is used for the 

development of composite material experimentation were conducted as per AST standards. Result of 

experimentations revels that glass fiber reinforced pla matrix dopped with inorganic fillers exhibited high specific 

properties and good toughness. 

 
Keywords: Glass fiber, polymer composite, mechanical property, thermal behaviour, vibrational behaviour, water 

absorption. 

  
1. INTRODUCTION 

 

Composites are heterogeneous materials made up of two or more components, fillers or reinforcing fibres, and a 

compactable matrix. The matrix could be made of metal, ceramic, or polymer. It provides the shape, surface 

appearance, environmental tolerance, and overall longevity of the composites, while the fibre reinforcement 

carries the majority of the structural load, providing macroscopic stiffness and strength. Because it combines the 

most desirable features of its elements while suppressing their least desirable properties, a composite material can 

deliver superior and unique mechanical and physical capabilities. 

Fibreglass reinforced plastic (FRP), sometimes known as fibreglass, is a thermoset plastic resin containing glass 

fibre reinforcement. There are two types of plastic resins: thermosets and thermoplastics. Chemical, electrical, 

and thermal properties are determined by the plastic resin system. Fibre gives dimensional stability, heat 

resistance, and strength. Color and surface finish are determined by additives, which also influence weathering 

and flame retardancy. Chemical reactions are involved in the processing of FRP composites. Many factors 

influence the final qualities, including the kind, amount, and composition of resin systems and reinforcements. 

Furthermore, the inclusion of an additive can have a significant impact on the characteristics of a FRP composite. 

Benefits and Features of composite materials are corrosion resistance, high strength, light weight, dimension 

stability, parts consolidation and tooling minimisations, minimum finishing required, low moderate tooling cost, 

design felixiblity. 

2. MATERIALS AND METHODS 

Glass fibers are one of the most adaptable industrial materials currently available. They come in practically 

limitless quantities. 3 Silica is present in all glass made from compounds. They have desired bulk qualities such 

as hardness, transparency, chemical resistance, stability, and inertness, as well as fibre properties such as strength, 

flexibility, and stiffness. 4 Glass fibres are used to make structural composites, printed circuit boards, and a variety 

of other specialty products. 

Glass fibre is a material made up of several fine fibres of glass. The product is one of the most versatile industrial 

materials known today. It has comparable mechanical properties to other fibres such as carbon fibre and polymers. 

Glass fibre is used as a reinforcing agent for many polymer products in order to form a very durable and 

lightweight material, known as fibreglass. Fibreglass offers some unique advantages over other materials due to 
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its thickness, weight and strength. With such a wide range of properties, the material can satisfy design and project 

objectives in many industrial applications. Properties of glass fibre High tensile strength. Glass has greater tensile 

strength than steel wire of the same diameter, at a lower weight. Dimensional stability. Glass fibre is not sensitive 

to variations in temperature and hygrometry. It has a low coefficient of linear expansion.High heat resistance. 

Glass fabrics retain 50% of room temperature tensile strength at 370°C, 25% at 480°C, a softening point of 845°C 

and a melting point of 1,135°C.Good thermal conductivity. Glass fibres are great thermal insulators because of 

their high ratio of surface area to weight. This property makes it highly useful in the building industry. Great fire 

resistance. Since glass fibre is a mineral material, it is naturally incombustible. It does not propagate or support a 

flame. It does not emit smoke or toxic products when exposed to heat. Good chemical resistance. Glass fibre is 

highly resistant to the attack by most chemicals. Outstanding electrical properties. Glass fibre has a high dielectric 

strength and low dielectric constant. It is a great electrical insulator even at low thickness. Dielectric permeability. 

This property of glass fibre makes it suitable for electromagnetic windows. Compatibility with organic matrices. 

Glass fibre can vary in sizes and has the ability to combine with many synthetic resins and certain mineral matrices 

like cement. Great durability. Glass fibre is not prone to sunlight, fungi or bacteria.Non-rotting. Glass fibre does 

not rot and remains unaffected by the action of rodents and insects.  Highly economical. It is a cost-efficient choice 

compared to similar materials.  

 

                              FIGURE 1: Glass Composition by Weight 

 Composition 

 

E-glass 

Silicon Dioxide 52 – 62% 

Calcium Oxide 16 – 25 % 

Aluminium Oxide 12 – 16% 

Boron Oxide 8 – 13 % 

Sodium & Potassium Oxide 0 – 1 % 

Magnesium Oxide 0 – 6 % 

 

                                         TABLE 1: Mechanical Properties of Fibers 

Fibers Density Tensile 

Strength 
Mpa 

Tensile 

Modulus( 

Young's 

moduls)  

Mpa 

 

Ultimate 

Elongation 

Mpa 

E - glass 0.094 3500 6×10^3 3447 

 

2.1 PLA matrix 
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Researchers have been focusing on the creation of biodegradable polymers since the early 1970s, as a response of 

growing concern about material resources and plastic disposal difficulties. Composite materials are made up of 

multiple components combined into a single structure. Solid and stiff fibres with a low density are used in the 

majority of composites. Polylactic acid (PLA) is a flexible polymer created from sustainable agricultural waste 

that is fermented into a carboxylic acid. For product modification, the lactic acid is polymerized using a cyclic 

dilactone, lactide, and ring. Companies have been encouraged to manufacture environmentally friendly products 

by a growing awareness of environmental sustainability and new regulations and rules. A lot of studies are 

performed that aim to produce entirely biodegradable composite structures with PLA and natural fibres 

combination . Since both PLA and natural fibres are sourced from renewable sources, biodegradable, as well as 

biocompostable, natural/PLA composites are recyclable green materials. Thus, the biocomposites have significant 

advantages due to their reduced manufacturing and waste disposal treatment costs, as natural fibre reinforced 

composites can be disposed of easily via landfill, incineration, or by green treatment of pyrolysis, as stated by 

Harussani et al. . In addition, biopolymers are suitably utilised in various methods of composite fabrication, for 

example, injection moulding, extrusion, compression moulding, and so forth, whereas less research had been 

conducted on composites derived from recycled raw materials with matrixes. Biopolymers also satisfy the long-

term characteristics of sustainable materials because they are not single-use products. The investigation by 

Oksman et al. showed that the strength indicated by the stiffness of glass fibre composites was lower than the 

natural fibre composites. Moreover, the adhesion of the fibre/matrix is a dynamic process with several overlapping 

variables. Graupner  believed that lignin has the ability to strengthen the fibre and matrix bond that is proven by 

the production of new advanced types of natural fibre reinforced PLA composite. 

 

2.2 3D printing technique 

The production of a three-dimensional object from a CAD model or a digital 3D model is known as 3D printing 

or additive manufacturing. The term "3D printing" can apply to a range of procedures in which material is 

deposited, connected, or solidified under computer control to make a three-dimensional object, with material 

added layer by layer (such as polymers, liquids, or powder grains). 

In the 1980s, 3D printing processes were thought to be only suited for producing functional or aesthetic prototypes, 

and fast prototyping was a more relevant phrase at the time. As of 2019, 3D printing's precision, repeatability, and 

material range have improved to the point where some 3D printing techniques are viable as an industrial-

production technology, and the phrase additive manufacturing can be used interchangeably with 3D printing. One 

of the main benefits of 3D printing is the capacity to create extremely complicated shapes or geometries that 

would be hard to create by hand, such as hollow pieces or items with internal truss structures to minimise weight. 

Fused deposition modelling (FDM) is a technique that employs a continuous thermoplastic filament. 
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3. EXPERIMENTATION  

Tensile testing, often known as tension testing, is a basic materials science and engineering test that involves 

applying a controlled tension to a sample until it fails. Ultimate tensile strength, breaking strength, maximum 

elongation, and reduction in area are all directly determined using a tensile test. The Young's modulus, Poisson's 

ratio, yield strength, and strain-hardening characteristics may all be calculated using these measurements. The 

most popular method for determining the mechanical properties of isotropic materials is uniaxial tensile testing. 

Biaxial tensile testing is used on some materials. The way load is given to the materials is the fundamental 

variation between these testing devices. 
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FIGURE 2: Tensile diagram 

4. CONCLUSION  

The outcome of the experimental reveals that 3 -D printing technique is the best technique ro develop good quality 

composite materials  

*Glass/ PLA composite developed by 3D printing technique exhibited good tensile strength in a range of 140 - 

170 Mpa.  

*This glass /  PLA composite can be used in   automobile and aero space application because of it's excellent 

tensile properties 
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ABSTRACT 

Engine fuel economy is gaining day by day and will continue to increase. However, as the number of vehicles increases, the 

gasoline demand grows with it. In the upcoming days, fossil fuels will be scarce and costly. Alternative fuels technology will become 

more prominent in the coming months as a result of strong demand and depletion of fossil fuels. The primary drivers of alternative 

fuels are sustainable development and environmental preservation. The Simarouba oil source was chosen as it is non-edible, non-

toxic, and biodegradable, and it is widely available throughout India. The samples are a mix of Simarouba Oil (SO) and its biodiesel 

(SOME). The Simarouba biodiesel was produced using an acid and base transesterification method. The properties were determined 

and compared with diesel. This study aimed to run the performance characteristics test and to tabulate them along with optimizing 

them using Taguchi, Linear Regression and ANOVA methods.  

 

Keywords: Simarouba Oil, Transesterification, Simarouba Oil Methyl Ester (biodiesel), BP, BTE, BSFC, Optimization, 

Taguchi analysis. 

 

NOMENCLATURE 

Simarouba Oil (SO), Free Fatty Acids (FFA), Brake Power (BP), Brake Thermal Efficiency (BTE), Brake Specific Fuel 

Consumption (BSFC), Signal-to-Noise ratio (SN ratio), Analysis of Variance (ANOVA), SB70 (Simarouba Biodiesel 70% + SO 

30%), Simarouba Biodiesel 100% (SB100). 

1. INTRODUCTION 

       Many environmental and economic concerns have arisen as a result of the increased use of fossil fuels. There has been a growing 

interest in achieving great power with higher fuel efficiency and lower maintenance costs over the years. Manufacturers are constantly 

developing the CI engine to satisfy the above-mentioned objectives, considering these challenges. To maintain a sustainable 

environment, they should also consider lowering exhaust and emissions. Biodiesel is the best suitable alternative fuel that fits all of the 

above-mentioned parameters, considering all of these aims. 

High viscosity and cloud points of raw Simarouba oil in the CI engine are determined as non-compatible and hence the need for 

transesterification was determined [1]. Simarouba biodiesel was obtained from crude Simarouba oil using a two-step esterification 

process, with a yield of 91.4 % and adequate quality[2]. The alkaline catalyzed esterification can be carried out using NaOH and KOH 

which resulted in the production of Simarouba biodiesel with good yield and good fuel quality [3]. Simarouba biodiesel and its blends 

with diesel were found to have qualities similar to diesel, and the CI engine performed well during testing. The performance 

characteristics such as BP, BSFC, and BTE were almost equal to that of diesel at certain compression ratios. The emission parameters 

such as HC and CO showed fewer intensities whereas NOx was found to be large compared to diesel emissions [4]. Taguchi analysis 

was used to optimize engine operating parameters in order to improve performance and reduce emission characteristics. The optimum 

operating parameters for an L16 orthogonal array were determined to be 20% fuel fraction, 18:1 compression ratio, 270 bar injection 

pressure, and 25 injection timing, with results of 27.17 % BTE, 17.82 ppm HC, and 2.5044 % vol. CO2. [5]. The preheat S20 simarouba 

biodiesel blend can be used in diesel engine without any modifications and in which gives 10% lesser BSFC than diesel fuel [6]. The 

taguchi method was applied in performance parametric of a diesel engine. The CR has the greatest impact on the BSFC, with CO 

exhaust emissions being determined by load. 0.225 kg/kWh, CO (0.24 %), and smoke capacity were the perfect conditions for BSFC 

responses (47.25 ppm)[7]. The sample was suitable for diesel engine without any alternations in engine for better perform and emission 

at a compression ratio of 17 and engine load 80% [8]. Jatropha, Karanja and their blends with diesel were tested on a diesel engine and 

their combustion and emission values were analyzed. Diesel, Jatropha, and Karanja have thermal efficiency of 29.8 %, 29 %, and 28.6  

% at higher loads, respectively. In the performance patterns it was observed that presence of vegetable oil resulted in an elongated and 

delayed burning period. The performance and emission characteristics of blended biofuels were closer to diesel readings [9]. On a 

mailto:ghaleppahaldoddi@gmail.com
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diesel engine, preheated crude palm oil, palm oil methyl ester, and their blends were tested for engine performance and exhaust 

emissions and compared to diesel values. Palm oil methyl ester and its blends had greater BTE than warmed crude palm oil in the 

majority of load circumstances, but far less than diesel. The presence of extra oxygen resulted in a lower rate of generation of HC and 

CO than diesel. When crude palm oil was heated, it produced more NOx than other fuels [10]. Usage of lubrication engine oil and 

conversion into biodiesel for which the emission and performance readings were determined and concluded with readily using in engine 

without any modifications [11]. 

All other related works in this field involve the blending of diesel with biodiesel whereas, this work focus on eliminating the usage of 

diesel and using Simarouba oil blend with Simarouba biodiesel. The engine parameters are then optimized for the production of desirable 

performance parameters. 

 

2. EXPERIMENTAL METHODS 

2.1 Extraction and FFA determination 

The raw Simarouba Oil (SO) is extracted, filtered (using Whatman filter paper), and preheated at about 110°C to remove water 

moisture and impurities if any. The SO is then checked for FFA which was determined to be 2.57%. 

2.2 Two – step Transesterification 

The preheated SO is treated for esterification reaction. A 1000 ml of Simarouba oil is taken into a 3-neck flask which is placed on 

a magnetic stirrer with a magnetic pellet inside it. The reaction was maintained at a temperature and speed of 60°C and 600-800 RPM 

respectively. 300 ml of methanol and 6g of NaOH (3.5g+FFA) is stirred at 63°C, mixed with oil in a 3-neck flask, and placed on a 

stirrer. The solution is maintained at 60-63ºC and 600 RPM for 2 hours. The mixture was allowed to separate for about 2 hours. The 

biodiesel is transferred to the reaction vessel and stilled for 1000 RPM at 70°C. The methanol condensate is evaporated which is 

collected and measured. The biodiesel is then water washed twice by mixing with warm water vigorously and allowed to separate for 

about 1 hour and the water wash process is repeated until the pH value of drained water reaches 7pH. The biodiesel is then heated to 

about 100°C under suitable stirring and left to cool gradually. 

2.3 Fuel samples preparation 

Test fuels were prepared based on a volumetric basis such as SB100 (100% SB+0% SO), SB90 (90% SB+10% SO), SB80 (80% 

SB+20% SO), SB70 (70% SB+30% SO). The above samples' properties were determined and compared to diesel, with the test 

results shown in TABLE 1. 

TABLE 1: Properties of test fuels 

 

3. ENGINE PERFORMANCE 

A 4 stroke CI engine with water-cooled, electrical resistance, constant speed of 1500 RPM, and 5.2 kW output power stationary 

engine was used in this experiment work, and the specifications are mentioned in TABLE 2. The engine was linked to a computerized 

system that measured fuel consumption, and thermal efficiency. 

 

TABLE 2: Specifications of Test Engine 

 

 

 

 

Properties Diesel SB100 SB90 SB80 SB70 SO 

Kinematic Viscosity 

(m2/s) 
4.09 5.59 6.78 8.55 9.11 36.6 

Density (kg/m3) 842 856 852 856 855 858 

Flash Point (ºC) 55 160 162 164 174 218 

Fire point (ºC) 65 172 178 178 182 246 

Calorific Value 

(MJ/kg) 
44.5 42.64 42.01 40.8 40.6 37.62 

Engine nature Engine with four strokes and a water 

cooling system 

Bore and stroke 87.5 and 110 mm 

Engine displacement  661 cc 
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3.1 Optimization 

Taguchi Analysis 

The Taguchi approach was used to investigate the optimization of performance parameters for Simarouba biodiesel blends and to 

determine the best operating conditions for each parameter. An L25 orthogonal array was chosen for the analysis using the Minitab 

software. In this analysis, three factors were analyzed at five levels as mentioned in TABLE 3. Blend (% of Biodiesel), load (kg), 

and speed (rpm) were taken as the input parameters, BP, BTE, and BSFC were performance parameters as represented in TABLE 4. 

The SN ratios of each experiment are calculated and plotted and they are used to identify the optimum condition for a parameter. 

The optimum condition for a parameter has the highest S/N ratio. The S/N ratios of parameters are calculated using any of the three 

conditions i.e. Larger the better condition is for parameters that are favorable and are to be maximized. Here BP and BTE are analyzed 

using larger the better condition. The smaller the better condition is for the parameters which are undesirable or are the useless 

byproducts and are to be minimized. Here BSFC was analyzed using the smaller the better condition. Nominal is the better condition 

for parameters that are desirable only in a certain range of values and are to be restricted within that range of values. 

Larger is better (BP and BTE) – S/N ratio = −10 log10[
𝑠𝑢𝑚(

1

𝑦2
)

𝑛
]      

Smaller is better (BSFC) - S/N ratio = −10 log10[
𝑠𝑢𝑚(𝑦^2)

𝑛
] 

Nominal is better – S/N ratio = −10 log10(𝑠
2) 

TABLE 3: Data inputs given in Minitab for Taguchi analysis 

Parameters Blend (%) Load (kg) Speed (rpm) 

Level 1 100 2 1550 

Level 2 90 4 1575 

Level 3 80 6 1600 

Level 4 70 8 1625 

Level 5 60 10 1650 

 

Response Outcomes 

For the input parameters, best subsets Regression is carried out to find out dependent parameters for which the Regression analysis 

and Analysis of Variance are carried out, the response plots are plotted, and responses thus obtained are Response optimized to 

obtain the best suitable results. 

 

4. RESULTS AND ANALYSES 

4.1 Analysis of S/N Ratios 

The S/N Ratio graphs were plotted as shown below for the three performance responses variables. The optimum conditions are 

determined in TABLE 5.  

TABLE 5: Optimum Conditions 

 

Parameters Blends Load RPM 

BP 90 10 1550 

BTE 100 10 1625 

BSFC 80 10 1550 

TABLE 4: Response input Table (L25 Orthogonal Array) 
 

Blend 

(%) 

Load 

(kg) 

Speed 

(rpm) 
BP (kW) BTE (%) 

BSFC 

(kg/KW-

min) 

Maximum power 

and speed 

5.2 kW at speed 1500 RPM 

Compression Ratio 17.5:1 

Starting Cranking 

Injection pressure 120-140 Kg/cm2 

Response time 4 microseconds 
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100 2 1550 0.796692 19.06538 0.006231 

100 4 1575 1.6706 39.51 0.00482 

100 6 1600 2.4478 40.217 0.00372 

100 8 1625 3.235111 41.17778 0.003156 

100 10 1650 4.286714 42.19286 0.003029 

90 2 1575 0.726909 16.873 0.007045 

90 4 1600 1.65 38.95 0.0047 

90 6 1625 2.471 41.44143 0.003229 

90 8 1650 3.2646 39.285 0.0053 

90 10 1550 4.878 40.724 0.0034 

80 2 1600 0.771167 17.76667 0.005858 

80 4 1625 1.672 38.13 0.0036 

80 6 1650 2.452286 35.91714 0.003629 

80 8 1550 3.246 37.69 0.0032 

80 10 1575 4.055364 41.58818 0.002864 

70 2 1625 0.687571 19.42429 0.031543 

70 4 1650 1.651889 32.92556 0.005089 

70 6 1550 2.469333 39.3 0.00315 

70 8 1575 3.305889 39.54 0.004533 

70 10 1600 3.99725 41.27875 0.003913 

60 2 1650 0.743111 19.32556 0.0328 

60 4 1550 1.6434 30.956 0.00424 

60 6 1575 2.46125 38.735 0.0035 

60 8 1600 3.296222 39.56667 0.003456 

60 10 1625 4.017857 40.96143 0.001429 

 

 
Figure 1: S/N Ratio Plot for BP 
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 Figure 2: S/N Ratio Plot for BTE 

 

 
Figure 3: S/N Ratio Plot for BSFC 

 

4.2 Response Outcomes 
 
4.2.1 BP: Considering all statistics we can say that the best predictor model includes variables blend and load. These predictors are 

used to analyze their impact on BP. 

Regression Equation: 

BP (kW) = -0.337 + 0.00286 Blend + 0.4308 Load 

 

Figure 4: Regression analysis for BP 
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Figure 5: Analysis of Variance for BP 

 

 

Figure 6: Residual plots for BP 

 

4.2.2 BTE: Considering all statistics we can say that the best predictor model includes variables blend and load. These predictors are 

used to analyze their impact on BTE. 

Regression Equation: 

BTE (%) = 15.37 + 0.0601 Blend + 2.454 Load 

 

Figure 7: Regression analysis for BTE 
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Figure 8: Analysis of Variance for BTE 

 

 

Figure 9: Residual plots for BTE 

 

 

4.2.3 BSFC: Considering all statistics we can say that the best predictor model includes variables blend, load, and speed. These 

predictors are used to analyze their impact on BSFC. 

Regression Equation: 

BSFC (kg/kW-min) = -0.0752 – 0.000147 Blend – 0.001405 Load + 0.000064 Speed 

 

Figure 10: Regression analysis for BSFC 
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Figure 11: Analysis of Variance for BSFC 

 

 

Figure 12: Residual plots for BSFC 

 

5. CONCLUSIONS 

This research focused on the use of Simarouba biodiesel blended with Simarouba straight vegetable oil as fuel in CI engines unlike 

most works in the literature which focus on Simarouba biodiesel and their blends with diesel. Properties of Simarouba oil, Simarouba 

biodiesel, and its blends were tested and the results obtained were within the standard range and comparable to that of diesel. The 

performance parameters like BP, BTE, and BSFC are optimized using the Taguchi method, regression analysis and ANOVA. The 

effects of the input parameters like load, blend, and speed on the performance parameters are analyzed and plotted. Based on the S/N 

ratios Taguchi analysis showed that the optimum conditions for BP are 90% blend, 10 kg load at 1550 rpm speed. For BTE optimum 

results were obtained at 100% blend, 10 kg load at 1625 rpm speed. For BSFC optimum results were obtained at 80% blend, 10 kg 

load at 1550 rpm speed. Regression analysis was performed to obtain the regression equations and it showed that load was the most 

significant factor on the performance parameters with a p-value lesser than 0.05 in all three cases. ANOVA determined that the R-

sq value of BP, BTE, and BSFC are 98.79%, 96.28%, and 66.79% respectively. 
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ABSTRACT 

The introduction of the concept of remote-controlled motorized screw jack. when the weight of the vehicle exceeds certain 

limit, it cannot be lifted by the person, in such cases we are in need of a jack. There are few jacks to lift the vehicle but it is 

operated manually. When it is done automatic it becomes more convenient to use. In order to implement this idea, we have 

developed a system called motorized jack which is controlled through android app, by using this we can easily lift the jack up 

and down thus helps to reduce the burden of the worker. The main reason to fabricate the motorized screw jack is to avoid the 

fatigue of human during lifting of the load. The project is less cost and good efficient for operating. This jack can lift a vehicle 

weight of 600 to 800kg which is more use for garage workers.This jack can be operated using an android mobile. Bluetooth 

module is connected to the controller to take the commands from the mobile so that the motor can be rotated to lift the jack. 

motor runs through the battery.  Here we are using arduono as our controller and Bluetooth module. 

Keywords: DC Motor, Automatic car jack, Bluetooth, Android app, IOT. 

1.   INTRODUCTION 

This project work titled “remote controlled motorized screw jack” has been conceived having studied the difficulty in lifting 

the any type of light vehicles through smart phone apps. Our survey in the regard in several car owners or drivers, revealed the 

facts that mostly some difficult methods were adopted in lifting the vehicles where in need of maintenance, repair and while 

the tyre gets punchured.A screw jack is a portable device consisting of a screw mechanism used to raise or lower the load and 

lift heavy objects. 

There are mainly two types of jacks-hydraulic and mechanical. A hydraulic jack consists of a cylinder and piston mechanism. 

The movement of the piston rod is used to raise or lower the load. Mechanical jacks can be either hand operated or power 

driven. Jacks are used frequently in raising cars so that a tire can be changed. 

 

Nowadays smart phones are becoming more powerful and have gradually turned into an all-purpose portable device and 

provided people for their daily use.. Bluetooth is mainly used for data exchange; add new features to smart phones. Bluetooth 

technology, shows its advantage by integrating with smart phones. It has changed how people use digital device at anywhere, 

and has transferred traditional wired digital devices into wireless devices. smart phones have gradually turned into an all-

purpose portable device and provided people for their daily use. Android has complete software package consisting of an 

operating system, middleware layer and core applications. In this paper we present a screw jack controlled by mobile phone, 

tablets. In our work, move the screw jack upward, backward by the android application such as Bluetooth Terminal. The 

operation is made to be simple that even an unskilled labour can handle, this is an era of automation where it is broadly defined 

as replacement of manual effort by mechanical power in all degrees of automation.  

 

2.   MATERIALS AND METHODS 

2.1 Screw Jack 

 

 

 

 

 

 

                                                                                                

FIGURE 1. Screw jack 
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A screw jack consists of a heavy-duty vertical screw with a load table mounted on its top, which screws into a threaded hole 

in a stationary support frame with a wide base resting on the ground. A rotating collar on the head of the screw has holes into 

which the handle, a metal bar, fits. When the handle is turned clockwise, the screw moves further out of the base, lifting the 

load resting on the load table. In order to support large load forces, the screw is usually formed with ACME threads.  

2.1.1    Specifications of screw jack 

 Rugged alloyed steel construction with heavy duty steel frame and saddle 

 Oversize: 4 ½ inch wide base 

 Lift range: 3 inches 15 inches 

 Lift weight: 1000kg 

 

2.2    Lead Acid Battery 

 

 

 

 

 

  

                                                              

FIGURE 2.   Lead acid battery 

The lead–acid battery consists of two electrodes submerged in an electrolyte of sulfuric acid. The positive electrode is made of 

grains of metallic lead oxide, while the negative electrode is attached to a grid of metallic lead. Lead–acid batteries are classified 

into two types: flooded and valve-regulated. Flooded lead–acid batteries are less expensive but require more maintenance and 

ventilation than the valve-regulated lead–acid batteries. 

2.2.1   Specifications of lead acid battery 

 voltage : 12 V 

 current : 7.5 amps 

 

2.3   DC MOTOR 

 

 

 

 

 

                                                                      

FIGURE 3. DC motor 

A DC motor is any of a class of electrical machines that converts direct current electrical power into mechanical power. A 

direct current, or DC, motor is the most common type of motor. DC motors normally have just two leads, one positive and one 

negative. If you connect these two leads directly to a battery, the motor will rotate. If you switch the leads, the motor will rotate 

in the opposite direction. 
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2.3.1   Specifications of DC Motor 

 

 voltage : 12 V 

 current : 5amps 

 speed : 60rpm 

 

 

2.4   Bluetooth module 

 

 

 

 

 

                                                        

FIGURE 4. Bluetooth module 

Among the four popular wireless connections that often implemented in HAS project, Bluetooth is being chosen with its 

suitable capability. Bluetooth with globally available frequencies of 2400Hz is able to provide connectivity up to 100 meters 

at speed of up to 3Mbps depending on the Bluetooth device Prior to implementation of Bluetooth-based application on the 

phone, several software packages are required which include Java Development Kit (JDK), the Eclipse software environment, 

Android Development Tools ADT) and Android SDK (Software Development Kit). 

 

2.5   Relay switch 

 

 

 

 

                                                                            FIGURE 5. Relay switch 

 

We are using SPST (Single-Pole Single-Throw) relay. Two relays are used for backward and forward motion of motor. A relay 

is an electrically worked switch. Current moving through the loop of the transfer makes an attractive field which draws in a 

switch and changes the switch contacts. The curl current can be on or off. So transfers have two switch positions and they are 

twofold toss (changeover) switches. Transfers permit one circuit to switch a second circuit which can be totally discrete from 

the first. The connection is attractive and mechanical.  

.6   Microcontroller  
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FIGURE 6. Microcontroller 

 

Microprocessors and microcontrollers are widely used in embedded systems products. Microcontroller is a programmable 

device. A microcontroller has a CPU in addition to a fixed amount of RAM, ROM, I/O ports and a timer embedded all on a 

single chip. The fixed amount of on-chip ROM, RAM and number of I/O ports in microcontrollers makes them ideal for many 

applications in which cost and space are critical The spur gears, 8052 is an 8-bit processor, meaning that the CPU can work on 

only 8 bits of data at a time. Data larger than 8 bits has to be broken into 8-bit pieces to be processed by the CPU. 

 

3.    BLOCK DIAGRAM  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4.  WORKING PRINCIPLE 

An Android controlled automobile project that allows user to control a battery powered automobile wireless through an android  

application. The system uses a bluetooth modem as a medium to transmit signals between the android based phone and to the 

Bluetooth  jack. The commands are sent in the form of string variables by the android application through an active bluetooth 

connection. These string variables are then received by bluetooth modem and then forwarded to the Microcontroller. 

The microcontroller now processes the data sent by bluetooth modem and checks for user commands. On recognizing direction 

commands sent by user(Forward|Backward), the microcontroller sends signals to appropriate driver IC’s. The driver IC’s now 

operate motors to achieve the desired movement of the automobile as sent by microcontroller. 

The lead-acid battery is used to drive the D.C motor. The D.C motor shaft is connected to the spur gear. If the power is given 

to the D.C motor, it will run so that the spur gear also runs to the slow speed of the D.C motor. The screw jack and moves the 

piston upward, so that the vehicle lifts from ground. The vehicle is lifted by using the lifting flat form in the top of the screw 

jack. The motor is drawn supply from the battery. The lifting and uplifting is done by changing the battery supply to the motor 

simply. 

 

 

5.   CONCLUSION 
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This project has been made to help the workers who are working in the automobile garages, service station  and also elderly 

people. This project reduces the effort of lifting heavy vehicle weight and also reduces the time. this project has also reduced 

the cost involved in the concern. This jack can lift a vehicle weight of 600 to 800kg which is more usefull for garage workers. 

This jack can be operated using an android mobile. Bluetooth module is connected to the controller to take the commands from 

the mobile so that the motor can be rotated to lift the jack. motor runs through the battery.  Here we are using arduono as our 

controller and Bluetooth module. The whole model can be operated anyware.  
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ABSTRACT 

Dished ends are an important element for pressure vessels and boilers. They cover both ends of the pressure 

vessel and have wide applications. They are used in nuclear power plants, thermal power plants, and refineries. 

Usually, the design of dished ends is according to codes like ASME, Indian Standard, etc. The dish is supported 

by a weld. Internal pressure load, self-weight, the volume of fluid used in the vessel, and seismic load, these 

loading factors should be taken into consideration while designing. The joint should be considered while 

designing so that it can withstand various loads. The design for thickness is carried out with reference to Indian 

Standard 4049. In this paper, the pressure vessel with different end dishes is subjected to internal pressure. The 

dish ends have been designed for an operating pressure of 2MPa which will be useful for storage applications. 

Calculations are made to find the thickness of the dish end for the operating pressure. Non-linear axisymmetric 

Finite Element Analysis considering both geometric and material non-linearity has been performed in 

SOLIDWORKS software to estimate the stress in the dish of the pressure vessel.  

Keywords: Dished ends, Finite element analysis, Formed head, Crown radius, Knuckle radius, Straight face, 

Factor of safety, Displacement model, Von-mises stress, Maximum allowable stress, and design pressure. 

1. INTRODUCTION 

A dished end is also called a dished head or tank head. It is an important pressure element for pressure vessels and 

boilers. The dished end is usually used at both ends of the pressure vessel and welded with the shell. According 

to different geometric shapes, it can be divided into elliptical head, tori-spherical head, hemispherical head, 

spherical head, conical head, flat head, etc. Hemispherical heads are used for high-pressure vessels and boilers, 

elliptical heads are used for medium pressure vessels and boilers, whereas tori-spherical heads are used for low-

pressure vessels and boilers. 

There are different types of dish ends, they are as followed 

 Flat Head. 

 Ellipsoidal head. 

 Tori-spherical head. 

 Hemispherical head. 

Commonly used terms in above listed dished ends are  

 Inside Diameter (ID) 

 Crown radius (CR) 

 Knuckle Radius (KR) 

 Dish End Total Height (H)  

 Straight Face (SF) 

 Thickness (t) 

Applications of Dished ends: - A pressure vessel is a container designed to hold liquids or gases at a pressure 

often different from the surrounding atmosphere. Due to the nature of the substances being stored, which in certain 

cases may be hazardous, it is imperative that the construction material meets the exacting safety standards required 

for the application. Depending on the size and purpose the applications of dished ends vary from one sector to 

another and the type of pressure vessel and its geometry. 

Major Applied sectors are:Petrochemical plants. 

 Pharmaceutical industry. 

 Oil and gas industry. 

 Nuclear power industry. 

 Biotechnology. 

 Food industry 
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2. MATERIAL  

The material used is FE 410 Steel. 

The material properties are as follows  

Structural 

steel 

Density Young’s modulus Poisson’s 

ratio 

Modulus of 

rigidity 

Ultimate 

tensile 

stress 

Yield 

stress 

2062:2011 7850kg/m3 2*105n/mm2 Elastic: 0.3 

Plastic: 0.5 

0.739*105 

n/mm2 

490MPa 320MPa 

 

3. METHODOLOGY 

To achieve the design and analysis of the dish ends, calculations are made in reference to Indian Standard 2825 – 

1969 to determine the thickness for internal pressure of 2MPa. The calculations made resulted in a thickness of 

about 50mm. Solidworks application is used to achieve 3D modelling, drafting, and Finite Element Analysis of 

the dish end. The analysis is done to determine Von-mises stress, resultant displacement, and factor of safety for 

all the formed ends i.e. tori-spherical dish end, ellipsoidal dish end, and hemispherical dish end.  

4. RESULT and DISCUSSION 
 

Type of dish 

end 

Tori-spherical Ellipsoidal Hemispherical 

Thickness 50mm 50mm 50mm 

Internal 

pressure 

2MPa 2MPa 2MPa 

 

3D Model 

  
 

 

Von-mises 

stress 

 
 

 
Min Max 

6.673*106N/m2 2.030*108N/m2 

 

Min Max 

7.568*105N/m^

2 
1.259*108N/m2 

 

Min Max 

1.132*106N/m2 9.947*107N/m
2 
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Deflection 

 

 

 

 

Factor of 

safety 

   

Chemicals, fuels, and gases exert a maximum internal pressure of 2MPa and the thickness of the dished ends is 

calculated for the same internal pressure. The analysis for the dished ends is made for the same pressure. The 

analysis is done for Von-mises stress, deflection, and factor of safety. The result of the analysis declared the 

modelled parts as safe. 

 

0.00E+00

5.00E-01

1.00E+00

1.50E+00

2.00E+00

2.50E+00

MIN MAX

TORI

Min Max 

2.471*10-1mm 

 

2.310mm 

 

 

Min Max 

1.454*10-3mm 1.491mm 
 

 

Min Max 

1.392 4.236*101 

 

Min Max 

2.245 3.735*102 

 

Min Max 

1.587*10
-1mm 

6.794 

*10-1mm 

 

Min Max 

2.842 2.498*102 
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From the above graphs it can be concluded that tori-spherical dish ends have minimum deflection under internal 

pressure of 2MPa and thickness of 50mm when compared with other types of dish ends. 

5. CONCLUSION 

This paper compares the formed head i.e. tori-spherical head, ellipsoidal head and hemispherical head by means 

of deflection in each head. 
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ABSTRACT   
Living in 21st century the technology is rapidly changing as it is achievement to behold as it makes human 

lives easier. With increase of technology has also lead the increase in vehicles and factories leading to pollution, 

destruction of natural resources at large scale. The environmental impacts of electric and hybrid vehicles include 

effects on mobility and travel, electricity supply system operation, petroleum and other fuel consumption, air 

pollution and traffic noise. The fuel which is mix is used by power stations and also determine air pollution 

impacts, as emissions coming from vehicles is decreased but emission in power plants increases which is main 

con in manufacturing hybrid and electric vehicles. As when it comes to air pollution the sound made by vehicles 

decreases gradually, it benefits greatly towards air pollution. 

 

1. INTRODUCTION 
Over the years the automobile industry has evolved over the years, the advancements have reached where the 

vehicles are being manufactured which are eco-friendlier, safer and money saver on long term basis. Combination 

of regular engine with electric motor, hybrids present a more practical option on being safer towards environment. 

The objective of this journal will be aiming at understanding the effect of hybrid cars and electric vehicles on 

environment. An analysis of the hybrid cars will be carried out along with evaluating the advantages and 

disadvantages of said vehicles.  

 

2. CURRENT SCENARIO OF AIR POLLUTION (INDIA) 
The current Air Quality Index (AQI) in India is 111 POOR Quality. The current concentration of PM2.5 (May 

2022) is 37µg/m³. The World Health Organisation (WHO) recommends 25 µg/m³ as the threshold concentration 

of PM2.5. Currently the concentration is 1.48 times the recommended limit 1.48. As in India generally the air 

quality starts deteriorating in late October. The winters are the worst-hit season in terms of air pollution. 

Advantages of Hybrid Vehicle 

 Hybrid vehicles have increased capability and efficiency to maintain and manage the car, reaction 

towards situations at lower battery power is quick by switching to gasoline engine. 

 Using electric motor during travelling in city as it saves lot of fuel by having so many stops. 

 As when car runs on motor it consumes zero fuel which saves lot of money and keeps it in budget. 

 Noise pollution is near to minimum which is very effective near schools, hospitals, residential areas etc. 

Disadvantages of Hybrid Vehicle 

 Hybrid vehicles are very expensive than gasoline vehicles. 

 Battery power and charging might be issue sometimes even a light kept all night leaves battery empty. 

 Pedestrians might have issue because of silent cars they can’t hear vehicle sound which might lead to 

dangerous accident. 

 

3. BATTERY AND ITS TYPE USED IN HYBRID VEHICLES 
 

3.1 Nickel Metal Hydride: Nickel-metal Hydride; abbreviated to NiMH, is the most common types of batteries 

currently being used in hybrid cars. These batteries are larger than lead acid batteries thus requiring more space 

therefore, batteries are placed in back side of the car; either under back seat of the car or in the boot of the car. 
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FIGURE 1: Battery 

Advantages 

 NiMH battery packs are less expensive and more predictable when it comes to performance. 

 Battery is also easy and more linear to transport. 

 These batteries are environmental friendlies and is profitable if someone try to recycle it. 

Disadvantages 

 These batteries should not be kept in open as it is not environmental friendly and becomes toxic when it 

is kept in open. 

 Battery is able to discharge large amount of energy, by a repeated discharge of large volumes of energy 

will cause the battery to degrade leading to decrease in life span of batteries. 

 

The Lithium Ion; shortened to Li-ion, batteries are batteries that have been used in many different electrical 

appliances, ranging from mobile phones to full electrical cars. One of the important advantage is that is has very 

high capacity potential for a smaller size.   As Li-ion battery is not introduced in hybrid vehicles but soon it will 

replace nickel-metal hybrid batteries.  

 

4. EMISSION GUIDELINES FOR FLEX-FUEL STRONG HYBRID VEHICLES 
  

The Union Ministry of Road Transport and Highways issued guidelines for Flex-Fuel Vehicles (FFV) and 

Flex-Fuel Strong Hybrid Vehicles (FFV-SHEV’s). 

 The Automatic Manufacturers in India have been asked to start manufacturing FFV and FFV-SHEV’s. 

 This will help in substituting India’s import of petroleum as a fuel as well as provide direct benefits to 

farmers. 

 Automobile Manufacturers have been advised to start manufacturing such vehicles in accordance with 

BS-6 Norms. 

 

Regulating Organizations 

 Bharat Stage Emission Standards (BSES), regulates the output of pollutants from vehicles plying in 

the country. 

 The Central Pollution Control Board (CPCB) which falls under Ministry of Environment, Forest and 

Climate change set the standards to regulate from vehicles in India. 

 

BS6 (BSVI) norms 

 Bharat Stage (I, II, III, IV & VI) re emission standards set by the governing body Bharat Safety Emission 

Standards (BSEB) to regulate the output of pollutants from vehicles plying on the road. 

 The first emission standard or norm, introduced in the year 2000, was known as ‘India 2000’ and later, 

BS2 and BS3 were introduced in 2005vand 2010 respectively. 

 While the first three emission norms were introduced at regular intervals, BS4 was introduced in 2017, 

after a gap of seven years. 

 The BS6 emission standard is the sixth sense iteration of the emission norm. 

 

TABLE 1: Emission Norms 

 

   Fuel type   Pollutant Gases     BS6(BSVI) 

     Petrol Passenger Vehicle  Nitrogen Oxide (NOx) Limit  <60mg> 
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     Petrol  Passenger Vehicle Particulate Matter (PM) Limit   <4.5mg/km 

      Diesel Passenger Vehicle Nitrogen Oxide (NOx) Limit   <80mg> 

       Diesel Passenger Vehicle Particulate Matter (PM) Limit     <4.5mg/km 

        Diesel Passenger Vehicle HC + NOx     170mg/km 

 

5. CONCLUSION: 
Hybrid cars are definitely more environmentally friendly than internal-combustion vehicles, Batteries are being 

engineered to have a long life. When the hybrid cars become more widespread, battery recycling will become 

economically possible. Research into other energy sources such as fuel cells and renewable fuels make the future 

look brighter for hybrid cars. 
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ABSTRACT 

In today’s modern world which is growing rapidly in terms of technologies but also growing 

environmental concerns and the rapid growth in energy demand, which is leading humans to use alternative 

energy for currently used conventional energy sources. As Renewable energy is obviously advantageous over 

conventional energy but it is not easy to handle and control as it can be solved by integrating wind and solar 

sources as they are proportional to each other, The growth of electric vehicles has been noticed in last few years 

but the charging stations are insufficient to charge vehicles fully in some period of time as by using the natural 

resources like solar and wind energy as we convert it into electricity which can be used as non-conventional 

energy to run the vehicle, as combination of solar and wind energy gives better output. 

Keywords: Hybrid vehicles, Smart charging, Wind turbine, Photovoltaic cells 

ABBREVATIONS:  EV, CAN, PLC, OCPP, OSCP, HEV 

(EV: Electric vehicle, CAN: Controller Area Network, PLC: Programmable Logic Unit) 

1. INTRODUCTION 

As fossil fuel is depleting and the effects on environment as much effective in negative way every year we move 

forward. As environmental sources are not sufficient to meet over demands in this present and future time, the 

other forms of energy can compensate the difference. As the main effect in air quality is due to vehicles emissions. 

As among the renewable energy wind and solar is most effective and it is never depleting as wind turbines appear 

to be most promising renewable source of energy. On other hand solar photovoltaic cells and solar energy are 

promising and effective in hot countries in South Asia. Wind system is not always possible to give energy all the 

time due to large flowrate of wind is not possible every time same goes for photovoltaic cells as sunlight is possible 

in sunny days and daytime which is limited amount of time to provide energy therefore energy storage comes here 

as energy is stored as per power demands. Energy banks or battery banks are expensive that’s basically main con 

of hybrid charging, other side on pro basis the vehicles are charged while driving as here the wind turbine and 

photovoltaic cells provide energy all the time to battery bank therefore it charges continuously and vehicle doesn’t 

need to be on standby. 

2. IMPLEMATION OF SMART CHARGING OF EV’s FROM RENEWABLE ENERGY  

SMART CHARGING: In this case of AC charging the pulse width modulation signal (PWMS) on the control 

pilot of TYPE 1 and TYPE 2 AC chargers can be continuously controlled to adjust the EV charging current based 

on solar or wind output. For combo DC charging CAN and PLC communication can be used respectively to adjust 

charging power. 
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FIGURE 1.Wikipedia for smart charging 

EV CHARGING COMMUNICATIONS: The technology powering the EV charging industry has evolved so 

much over the last few years. As we are witnessing a shift towards the standardization of chargers and the 

introduction of new industry protocols for interoperability. 

                                                   Charge point operators and e-mobility service providers are facing challenges 

expanding internationally especially in dealing with different protocols, regulations and multi-currencies and 

integrating roaming capabilities in network. 

 

1. OPEN CHARGE POINT PROTOCOL (OCPP); The open charge point protocol (OCPP) is an 

application protocol over communications between electric vehicle charging stations and a central 

management system. As protocol was developed by an OPEN CHARGE ALLIANCE (OCA) for the EV 

infrastructure market, and is considered infrastructure Interoperability among charging equipment 

manufacturers, software and system providers, charging network operators and research organizations. 

The protocol is a proven way to optimize the cost and minimize the risk of network infrastructure 

investments. It provides flexibility for infrastructure operators to EV-agnostic and allows easy access to 

EV drivers. 

 

 

2. OPEN CHARGE POINT INTERFACE (OCPI): The Open charge point interface (OCPI) is designed for 

exchanging information about charge points between charge point operators and e-mobility service 

providers to enable cable and automated EV roaming as it includes  

 

 Provides session information including location information 

 Sending remote commands, such as reservation commands. 

 Providing charge detail records (CPRS) for billing purposes. 

 Authority charging sessions by exchanging tokens. 

 

As it supports 

 Charge point information 

 Authority charging sessions 

 Tariffs  

 Reservation 

 Roaming 

 Handling registrations 

 Smart charging 
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3. OPEN SMART CHARGING PROTOCOL (OSCP): OSCP is an open protocol for communications 

between a charge point management system and an energy management system of a site owner. 

                                                                      The protocol can be used to communicate real time 

prediction of local electricity grid capacity to the charge point operator. OSCP fascinates capacity based 

smart charging of EV’s. 

 

3. CONCLUSION 

 Increasing energy demand by reducing it via energy efficiency. 

 New technologies developments that minimizes waste, lower the level of air pollution caused by fossil 

fuel powered combustion engine. 

 More efficient than combustion engine. 

 Energy storage exist and less amount of time needed to charge. 

 Moving towards the future and new technologies for the human wellness on air pollution it is very 

reliable option to opt for. 
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ABSTRACT 

Energy is very important variable that its conservation is of primary interest to present and future 

engineers. As we know that law of conservation of energy states that energy can neither be created or destroyed, 

but it can be transformed from one form to another. This helps in sustainable use and protection of natural 

resources. This research work on power generation from solar source is a system that assists in this energy 

transformation and storage to produce electricity. As the quest for obtaining this source of energy from different 

mean is in high demand, as solar energy is one them, it is one of the sources that is harnessed today to provide 

electricity. As in this research paper we will be discussing about the overview of solar power system its 

components, pro’s and con’s etc. 

Keywords: Electricity, Energy, PV cells, MPPT, Battery. 

1. INTRODUCTION 

Solar power is energy from the sun that is converted into thermal or electrical energy. Solar energy is the cleanest 

and most abundant renewable energy source available, the energy is captured with primarily with solar panels. 

Each particle of sunlight (photon) that reaches earth contains energy that fuels our planet. Solar energy is ultimate 

source responsible for our weather systems and energy sources on earth and enough solar radiation hits the surface 

of the planet each hour to theoretically fill our global energy needs for nearly an entire year. The “Photovoltaic 

effect” is the mechanism by which silicon solar panels harness the suns energy and generate electricity. As we 

can say by general description of solar power systems is that the energy is free and unlimited and more importantly 

its clean, renewable energy source. 

2. OVERVIEW OF THE RESEARCH  

Solar energy is renewable energy resource and is converted to electrical energy in two ways thus using 

“photovoltaic material” which generates an electrical potential when exposed to light or using thermal process 

which uses the energy from the sun to heat working fluid in an electricity cycle, it is known fact that heat energy 

from the sun is quantized in photon; this photon in sunlight hit solar panel and is absorbed by semi-conducting 

materials such as silicon. Electrons (negatively charged) are knocked loose from their atoms, allowing them to 

flow through the material to produce electricity. The complimentary position charges that are also created  

(like bubbles) are called holes and flow in direction opposite of the electrons in silicon panel. By this process the 

photovoltaic cell converts the energy into visible amount of DC (Direct current) electricity. Since this energy is 

required for further use as it is temporarily stored in accumulator (battery) from where it fed into an inverter circuit 

which turns DC electricity into 220-240V AC (Alternating current) needed in homes to drive or use of electronic 

gadgets like computers, Televisions etc.                                                                                                 

3. RESEARCH METHODOLOGY 

 Solar Orientation: - Solar orientation is the positioning of a site, building or space relation to cardinal 

directions and more importantly the suns path. Whether it’s your site, house or your room, everything 

has special orientation and relationship to the suns movement across the sky. Solar orientation is very 

useful for designing the solar power system and utilizing the maximum solar radiation from the sun. 

 

STEP 1: - Considering Bengaluru city having latitude = 12.97˚ 

 

STEP 2: - Subtract your city latitude from 90 ˚ to EQUINOX 

                   90 ˚- 12.97 ˚ = 77.03 ˚ 

 

STEP 3: - Sum angle at summer SOLSTICE= EQUINOX + 23.5 ˚ 
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Therefore, summer SOLSTICE is 77.03 ˚+ 23.05 ˚= 100.53 ˚ 

 
FIGURE 1: Solar angle 

 

In Bengaluru Summer solstice the sun will rise from south-east at 11˚ which is called azimuth angle. As sun will 

reach its maximum angle at 101˚ from north-west at noon. 

STEP 4: - Sum angle at winter SOLSTICE = EQUINOX – 23.5 ˚ 

 Therefore 77.03 ˚ - 23.05 ˚ = 53.53 ˚  

    

Here, in Bengaluru at winter solstice the sun will rise from south-east at 36˚ which is called as azimuth angle, as 

sun will reach its maximum angle at 54˚ from north-west. 

 

                                           

 

FIGURE 2. Solar azimuth angle 

 Peak power point (max power) in solar cell 

Solar cell energy conversion efficiency is percentage of solar power converted from absorbed light to 

electrical energy and collected, when solar cell is connected to electrical current 
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n=   Pm                n = efficiency, Pm = Maximum power, E =Irradiance w/m˄2 

       E x Ac                  AC = Surface area m˄2       

 Isr                                                      Current ratio = Imp                                    

                                                                                                              

Isc                                  

 

 

 

 

 

 

 

 

 

4. CONCLUSION 

Solar energy is a clean, pollution free and renewable source of energy.  Development of this source of energy 

requires an accurate detailed long-term knowledge of the potential taking into account seasonal variations. The 

region of the earth between the latitudes of 401N and 401S is generally known as solar belt and this region is 

supposed to be with an abundant amount of solar radiation. Karnataka receives global solar radiation in the range 

of 3.8-6.4kWh/m˄2. Global solar radiation during monsoon is less compared to summer and winter because of 

the dense cloud cover. The study identifies that coastal parts of Karnataka with the higher global solar radiation 

are ideally suited for harvesting solar energy. 
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Fill factor = Imp X Vmp 
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Pm = Fill factor x Isc  x Vout 
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ABSTRACT 

A hybrid composite material is one that is made up of two or more constituent fibres. materials have chemical or 

physical properties that are noticeably diverse, and they are combined to form a material with qualities that are 

distinct from the separate constituents. Composites have been discovered to be the most promising and 

discriminating material available in the twenty-first century. Composites reinforced with fibres of synthetic or 

natural materials are becoming more popular as the market grows in demand for lightweight materials with high 

strength for specific applications. Not only does fiber-reinforced polymer composite have a high strength-to-

weight ratio, but it also has exceptional properties such as high durability, stiffness, damping property, flexural 

strength, and resistance to corrosion, wear, impact, and fire. Metal matrix composites (MMCs), ceramic matrix 

composites (CMCs), carbon/carbon composites (C/C), and polymer matrix composites (PMCs) or polymeric 

composites are the four types of fibre reinforced composites. Synthetic fibres (in British English; see spelling 

variations) are fibres created by humans through chemical synthesis. 

Keywords: Types of Synthetic Fibers-Rayon,Nylon,Polyester,Acrylic. 

1. INTRODUCTION 

1.1 Synthetic fibres  

 Man-made fibres made from chemical substances that are used to make clothing and other useful items. 

Polymerization is used to create these. Synthetic fibres can be fully synthetic or semi-synthetic. Chemicals are 

used to make purely synthetic fibres such as nylons, polyesters, and acrylics, whereas natural polymers are used 

to make semisynthetic fibres such as rayons. Synthetic fibres are formed by extruding fiber-forming materials 

through spinnerets. 

 

FIGURE 1. Synthetic fiber 

Types of Synthetic fibres- 

 Rayon Fibres –  

Rayon possesses qualities that are akin to silk. It is a man-made fibre that is less expensive than silk. It's 

made from wood pulp. 

 Nylon fibres - 

These fibres are created from water, coal, and air and are strong, light, glossy, and easy to wash. 

The fibre is entirely synthetic and far more durable than steel wire. 

 

1.2 Natural fibres 

Fibres produced by geological processes or from the bodies of plants or animals. They can be used as a component 

of composite materials, where the fibre orientation influences the properties. Natural fibres can also be matted to 

create sheets of paper or felt.Natural fibres have been used for textile materials since before recorded history. The 
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discovery of flax and wool fabrics at excavation sites of Swiss lake dwellers is likely the oldest indication of fibre 

use (7th and 6th centuries BCE). Prehistoric peoples also used a variety of vegetable fibres. 

 

FIGURE 2. Natural fibre 

Types of Natural fibres- 

 Wool: Wool is a natural textile fibre obtained from sheep, goats and camels. It traps a lot of air. 

Air is a bad conductor of heat. This makes clothes made from wool useful in winter. 

 Silk: Silk is also a natural textile fibre which is obtained from silkworms. The rearing of 

silkworm to obtain silk is known as sericulture. 

 Cotton: It is one of the plant fibres that are used to make clothes. It is a soft staple fibre that is 

found as a boll around the seeds in a cotton plant. 

 Jute: It is a vegetable fibre that is soft, shiny and is spun into coarse strong threads .Jute fibres 

are totally biodegradable and recyclable materials, i.e., environmentally friendly materials 

 Basalt fibre is a dark-coloured, fine-grained solidified volcanic rock. It is primarily composed 

of Silicone Dioxide (SiO2), Aluminium Oxide (Al2O3), Iron Oxide (FeO+Fe2O3), Calcium 

Oxide (CaO), Magnesium Oxide (MgO), and Sodium Oxide. Basalt is a natural material that is 

friendly to the environment. It is used in the production of basalt fibres. 

1.3 Fiberglass  

Fiberglass is a common type of glass fibre-reinforced plastic. The fibres can be arranged randomly, flattened into 

a sheet known as a chopped strand mat, or woven into glass cloth. The plastic matrix can be a thermoset polymer 

matrix (typically based on thermosetting polymers like epoxy, polyester resin, or vinyl ester resin) or a 

thermoplastic matrix. 

 

 

FIGURE 3. Fiberglass 

1.3.1 Types of Fibreglass 

 A-glass is also known as alkali glass or soda-lime glass. It is the most commonly available type of 

fiberglass. About 90% of the glass that is manufactured is alkali glass. It is the most prevalent type that 

is used in making glass containers like jars and bottles for food and beverages, and windowpanes. 

 C-glass, also known as chemical glass, has the highest chemical resistance. It maintains structural balance 

in corrosive environments. 
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 E-glass is also known as electrical glass. It is a lightweight composite material that has applications in 

aerospace, marine, and industrial settings. E-glass fibreglass cloth is an industry standard that offers a 

good mix of performance and cost. It has an excellent draping characteristic that makes it easier to work 

with. 

EPOXY RESIN 

The family of basic components or cured end products of epoxy resins is known as epoxy. It's well-known for its 

strong adhesive properties, making it a useful product in a variety of industries. It is heat and chemical resistant, 

making it an excellent choice for anyone who requires a solid hold under pressure. Epoxy resin is a long-lasting 

compound that can be used on a variety of surfaces, including wood, fibres, glass, and metal. 

2. MATERIALS AND METHODOLOGY 

2.1 COMPONENTS  

Hybrid composites are materials made up of two or more types of fibres embedded in a single polymer matrix. 

Hybrid composite materials are increasingly being used in a wide range of engineering applications due to their 

improved properties and numerous advantages over traditional composite materials. 

I. BASALT FIBER:  

Basalt fibres have higher strength and elastic modulus than standard E glass and are comparable to special high 

strength S glass and carbon fibres. As a result, they provide car manufacturers with the opportunity to significantly 

reduce the cost of SMC/BMC parts while maintaining high strength and stiffness. Basalt fibres have the same 

dielectric properties as glass fibres. Furthermore, switching from glass to basalt has no effect on radar 

transparency. 

 

FIGURE 2. Basalt Fiber 

 

II. JUTE FIBER: 

Jute fibre is completely biodegradable and recyclable, making it environmentally friendly. It has high tensile 

strength, low extensibility and ensures better breathability of fabrics. Jute has good insulating and antistatic 

properties, as well as low thermal conductivity and a moderate moisture regain. Jute also has acoustic insulating 

properties and is manufactured without causing skin irritations. Jute can be blended with other fibres, both 

synthetic and natural. 

 

FIGURE 3. Jute Fibre 
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III. EPOXY:  

Lapox L12 is a liquid, unmodified epoxy resin with a medium viscosity that can be used to make glassfiber 

reinforced composites with a variety of hardeners. The hardener used is determined by the processing method and 

the properties required of the cured composite. Hardener K6 is a room temperature curing liquid hardener with a 

low viscosity. It is frequently used for hand lay up applications. Because it is highly reactive, it has a short pot life 

and a rapid cure at normal ambient temperatures. Laminates can withstand operating temperatures of 1000 C.       

 

FIGURE 4. Lapox L-12 With K-6 Hardener 

   2.2 METHODOLOGY

 

2.2.1 HAND LAYUP TECHNIQUE 

The hand lay-up method is a composite material moulding technique in which the final product is created by 

overlapping a certain number of different layers. 
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FIGURE 5. Hand layup Technique 

 
FIGURE 6. Specimen After Fabrication 

 
FIGURE 8. Dimensions of Testing Material 
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FIGURE 9. Material being testing  

 

CONCLUSIONS 

Procured a Vitrified tile in order to get  a smooth surface finish and to support our composite material. 

On the tile, a plastic sheet on which we carried out the hand layup technique to get a glossy surface finish and to 

easily remove the material once it completely dries. 

Spread a layer of epoxy mixed with hardener on the plastic sheet and placed a layer of basalt fiber and on which 

again a layer a epoxy was used to place jute, this process was repeated till we achieved the required thickness 
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ABSTRACT 
Blind mobility is one of the major challenges encountered by visually impaired persons in their daily lives. Their life and 

activities are greatly restricted by loss of eyesight. They normally travel using blind navigation system or by their 

accumulated memories in their long term exploration. The main objective of the present work is to develop a low cost, 

reliable, portable, user friendly, low power and robust solution for smooth navigation .This paper (Smart Glasses for 

Blind People), as meant are the glasses are for visually impaired people. It has an in-built sensor in it which spreads 

ultrasonic waves in the direction the person is going by scanning at most 30 cm range. As soon as the obstacle is detected, 

the sensor detects it and vibrates. 

Keywords: Smart Glasses, Ultrasonic Sensors, Blind People. 

 

1. INTRODUCTION 
 

In this protocol, when we find objects in distance greater than 30cm then it will not sense, if the distance less than 30 

cm then it will sense and create vibrations[1]. The same approach is also used in many applications. One is giving blind 

people the great accessibility to their environment is the objective of the smart glass system[2] . The key function of the  

another  system is to enable the user in perceiving social signals during a natural dyadic conversation. Project's main 

goals are to improve  navigation wearable system based on visual markers recognition and ultrasonic obstacles 

perception used as an vibrator assistance for blind people[3]  .There was a solution for the blind people to walk safely by 

detecting obstacle and generating corresponding alert signal according to the distance of the obstacle[4] .  

 

A Proposed Model  
 Blind as a special group in society, the needs of society to give them more care and attention, so that they are better 

able to live independently. However, how safe walking blind life is the biggest problem. Traditional navigation device 

mostly blind cane, blind by tapping the ground or walking around the object to determine the direction, the structure is 

simple, single function, easy to use, but the secondary effect is not very .blind such as poor road conditions, uneven, 

hanging in front of obstacles, can not be proven accurate, such a serious impact on the safety of blind travelers. A smart 

ultrasonic glasses for blind people comprises of a pair of wearable glasses, ultrasonic sensors for detection of obstacles 

in the way of blind man, a vibrator to give the vibrations as per the direction of the obstacle from the man, a central 

processing unit comprising of Arduino Nano which takes the information from the sensor about the obstacle distance 

and processes the information according to the coding done and sends the output through the vibrator, power supply is 

given to the central unit which distributes the power to different components. The sensor is mounted in between of the 

top bar, right and left  and bridge present in optical glasses as shown in the figure 8. All the components are connected 

to the central unit using  wires and the power is given from battery .  

The best sensors that can be used will be ultrasonic sensors because ultrasound is a strong point, the energy consumption 

of slow wave propagating in the medium relatively far distance. Therefore often it is used to measure the distance over 

big length. At the same time, ultrasound for the object in the dark, dust, smoke, electromagnetic interference, toxic and 

other harsh environments have a certain ability to adapt, with a wide range of applications. The ultrasonic sensor is 

fixed at a perpendicular from the glasses. As the blind man goes closer to the obstacle the distance sent by the sensors 

to the central unit will decrease. Hence the vibrator will take shorter intervals and hence the vibration will be faster. But 

as the man will go far away the vibrations will take long intervals and hence decrease. These smart glasses are very 

easy to use and very simple to understand. If a blind uses it for 2-3 times then he/she will understand the working and 

can handle it easily[3] . 

 
2. MATERIALS AND METHODS  
 
2.1 MATERIALS 
                  For this project we have used the following components. 
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1. Arduino Uno. 

2. Ultrasonic Sensor. 

3. Vibration Motor. 

4. Power supply. 

5. Battery. 

6. Spectacles . 

 

The main component of this project is Arduino Uno, 

Ultrasonic sensor and Vibration motor. 

The specification and purpose of each components are described below. 

  

2.1.1. Arduino Uno 

                    The Arduino is a open-source  board based on the Microchip ATmega328P microcontroller and developed 

by Arduino.cc. The board is equipped with sets of digital and analog input/output (I/O) pins that may be interfaced to 

various expansion boards (shields) and other circuits. The board has 14 digital I/O pins (six capable of PWM output), 6 

analog I/O pins, and is programmable with the Arduino IDE (Integrated Development Environment), via a type B USB 

cable. It can be powered by the USB cable or by an external 9-volt battery, though it accepts voltages between 7 and 20 

volts. It is similar to the Arduino Nano and Leonardo. 

 

 
FIGURE 1: Arduino Uno 

 

2.1.2. Ultrasonic Sensor 
                   Ultrasonic sensors are devices that generate or sense ultrasound energy. They can be divided into three 

broad categories: transmitters,receivers and transceivers. Transmitters convert electrical signals into ultrasound, 

receivers convert ultrasound into electrical signals, and transceivers can both transmit and receive ultrasound.  

 

 
FIGURE 2: Ultrasonic sensor 

 
2.1.3. Vibration Motor 
                   Vibration motor is a DC motor in a compact size that is used to inform the users by vibrating on receiving 

signals. It has no sound. Mainly they are used in mobile phones, joysticks, pager and so on.  

 

 
FIGURE 3: Vibration Motor 

 

https://en.wikipedia.org/wiki/Open-source
https://en.wikipedia.org/wiki/Microcontroller_board
https://en.wikipedia.org/wiki/Microchip_Technology
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https://en.wikipedia.org/wiki/Input/output
https://en.wikipedia.org/wiki/Expansion_board
https://en.wikipedia.org/wiki/Pulse-width_modulation
https://en.wikipedia.org/wiki/Arduino#Software
https://en.wikipedia.org/wiki/USB_cable
https://en.wikipedia.org/wiki/USB_cable
https://en.wikipedia.org/wiki/9-volt_battery
https://en.wikipedia.org/wiki/Arduino_Nano
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2.1.4. Power Supply 
                 A power supply is an electrical device that supplies electric power to an electrical load. The main purpose of 

a power supply is to convert electric current from a source to the correct voltage, current, and frequency to power the 

load. As a result, power supplies are sometimes referred to as electric power converters. 

 

 
FIGURE 4: Power Supply 

 

2.1.5. Battery 
                  An electric battery is a source of electric power consisting of one or more electrochemical cells with external 

connections for powering electrical devices. 

 

 
FIGURE 5: Battery 

 

2.1.6. Spectacles 
                A wearable glass and all the components and wirings are attached on the glass. 

 
FIGURE 6: Spectacles 

 

2.2 SOFTWARE REQUIREMENTS 
1. Arduino Ide. 

2. Embedded. 

 

2.3 METHODS 
This smart ultrasonic glasses for blind people comprise of a pair of wearable glasses, ultrasonic sensors for detection of 

obstacles in the way of blind man, a vibrator to give the sound as per the direction of the obstacle from the man. 

The best sensors that can be used will be ultrasonic sensors Often it is used to measure the distance over big length.                 

at the same time, ultrasound for the object in the dark, dust, Smoke, electromagnetic interference, toxic and other harsh. 

Environment have a certain ability to adapt, with a wide range of applications. 

The working of this device is quite simple, if an object is detected to the right, the right frame of the specs will vibrate. 

And vice versa. If object is detected to the center, both the frames will vibrate. 
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FIGURE 7: Algorithm 

 

3. RESULTS AND DISCUSSION 
The performance of the proposed system has found to be effective. The ultrasonic sensors can detect the obstacle and 

alert the user with a vibration.The proposed model is easy to wear and use and can be used as aportable model for visually 

impaired people. 

 

 
FIGURE 8: Finished Model 

4. CONCLUSION 
The objective of this project is Third Eye for the Blind is to design a product which is very much useful to those people 

who are visually impaired and those who often have to rely on others. It is an innovation which helps the blind person to 

move around and go from one place to another with speed and confidence by knowing the nearby obstacles using the 

help of the wearable band which produces the ultrasonic waves which notify them with buzz sound or vibrations. It allows 

the user those who are visually impaired to walk freely by detecting the obstacles. They only need to wear this device as 

a band or cloth on their body. 
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ABSTRACT 

This project addresses a crop cutting machine, which is fabricated with very simple mechanisms at low cost. Basically 

the Problems faced by farmers, who work on small fields, while harvesting is that, the crop takes a lot of time, the 

availability of labor and their cost during cutting season is also very high. Although various agricultural machines 

are available in the market but they are quite large and costly. It becomes uneconomical for small farmers to afford 

such kind of machines. In order to overcome the situation, we have introduced a new simple machine that is more 

efficient for small farmers. The design and working of a simple ragi cutting machine is discussed here, which is 

operated on the principle of slider crank mechanism by varying the length of cutting grains. And especially the 

machine targets the farmers who have land area of less than 2 acres. Hence this project might be the solution to the 

problems faced by a small scale farmer regarding cost and labor implementation 

Keywords:  Cutting Blades, Slider-Crank Mechanism, Dc Gear Motor, Battery 

1. INTRODUCTION 

Agriculture is the science and art of farming, including cultivating the soil, producing crops and raising livestock. 

Ragi is also known by the name finger millet. It is an important small millet food and fodder crop which is extensively 

cultivated in Asian countries like India, Malaysia, chine and Nepal. In India finger millet is cultivated over an area of 

1.19 million hectares with a production of 1.98 million ton giving an average productivity of 1661 kg per ha.  

Harvesting is the process of gathering a crop. In ragi, harvesting refers to the cutting and gathering of earheads along 

the stalks. When the earheads turns brown color or at maturity stage, cut the earheads alone or cut the stalk along with 

ear heads by using sickles. The earheads are heaped in sun on the threshing floor for 1-4 days for drying, and then 

machine winnows and cleans the Ragi after threshing. The crop cutting is important stage in agriculture field, over 

many years, agricultural practices have been carried out by smallholders cultivating between 1 to 2 hectare, using 

human labor and traditional tools such as wooden plough, yoke, leveler, harrow, mallet, spade, big sickle etc. Here 

we design and analysis the crop cutting machine which is to help the Indian farmer especially to small farm. It will 

reduce the cost of crop cutting in field. This machine cuts earheads separately and store it. Due to this, farmer can feed 

straw to the domestic animal easily without any heavy efforts more over it is simple in design. It will help to increase 

economical standard in Indian farmer. 

2. COMPONENTS 

2.1 D C MOTOR 

 

A DC motor is any of a class of rotary electrical motors that converts direct current electrical energy into mechanical 

energy.  
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2.2 BATTERY 

Batteries convert chemical energy directly to electrical energy and stores it.  

 

 
 

2.3 CUTTER BLADES 

The pair of two cutters is used for cutting. One blade is stationary and the other is reciprocating. The thickness of 

blade is 2 mm and made up of MS plate.  

 

 
 

2.4 BLOWER 

Blower is a machine whose primary function is to provide and accommodate a large flow of air to various parts 

intern which will direct the flow by means of air by using this method the finger millet will be collected in collector 

this is achieved by rotating a number of blades connected to a hub a driven by a motor. 
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3. WORKING PRINCIPLE 
For the motion of cutting mechanism of blades a simple “Slider-Crank Mechanism” is employed which has fixed 

blade, movable blade, rotating disk, rocker arm and coupler in which the fixed blade and moving blade has prismatic 

joint, coupler and rocker- 

 

arm has revolute joint, the coupler and rotating disk has revolute joint and the rocker and moving blade has fixed joint. 

This mechanism is used to convert rotary motion into the reciprocating motion. This can be achieved by mounting the 

coupler off set from the center of rotating disk as shown in the Fig. In the the circle represents a rotating disk of 

thickness “t” , radius “r” and “cs” represents the length of the coupler positioned off sated in rotating disk at a distance 

“r”. When the coupler and the dotted line indicating distance “r” gets collinear at one end the minimum stroke and in 

the other end maximum stroke is achieved and thus the displacement “S” takes place For this mechanism, the power 

for driving the cutting mechanism, is transmitted from the motor with the help of the shaft which is connects motor 

and coupler. The motor which is running at a 60rpm, which gives rotary motion to coupler and then converted to linear 

motion, this motor is driven with electric battery of 6V 

4.  RESULTS AND DISCUSSION  

For plot 1, since the plot was dense, it was difficult to cut. Supplied power was not sufficient to cut those dense areas. 

Also the efficiency of machine was poor. For plot 2, since plot was not dense but was inclined, it was comparatively 

easy to cut. Due to inclined nature of crops, machine pushed the crops so all crops were not cut properly which leads 

to decrease in efficiency of machine. But performance was comparatively better than that for plot 1. For plot 3, crops 

were straight. It was easy to cut lower part. In this plot we were also able to test upper cutter. With the motion of 

wheel, drum rotated and grabbed upper part of crops and cutter cut the lower portionWhile testing in all three plot, we 

also found that comparatively more power was required to push the machine which was due to the direct connection 

of wheel shaft with drum shaft by chain sprocket 

5. CONCLUSION 

The design and fabrication of finger millet cutting machine with selected constraints is completed successfully. The 

farmers can use this machine with upgraded cutter mechanisms that includead justing the height of the cutter for their 

desired level.This system is fabricated at the lower cost,which is approximately 60% less than the market value.This 

machine is operated manually using power source and hence maintenance is minimized, mean while the service can 

also be achieved easily and this can give a huge advantage to this equipment 
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ABSTRACT  
The most prevailing issues of the modern world are food and water crises. It is neither possible to consume the 

pesticide affected food nor grow once own plants, due to scarcity of water and land. Under such conditions, there 

arises a need for portable agricultural system which uses less water, space and is purely organic. One such solution 

is a small scale aquaponic system. This system is made by introducing an automation and data acquisition system; 

thereby there is no need for setting aside extra time for system care. This paper has used the data acquired from an 

existing aquaponic system to design and implement an effective small scale sustainable aquaponic system. This can 

lead to cost effective, sustainable ways of organic farming independent of the need for comparable land space 

requirement.   

 

Keywords: Portable agricultural system, aquaponics, automation and data acquisition.  

 

1. INTRODUCTION  
The following paper contains the methodology to build a small scale aquaponic system suitable for different 

economic strata of the society especially focusing on the urban population where there is evident space and time 

constraints. This method contributes to one aspect of sustainable household development. In a small scale Aquaponic 

system, organic vegetables are cultivated in a limited space by recirculating water from a fish tank, rich in nutrients 

which are essential for the plant growth. Out of all the available water resources on planet Earth, 2.5% is freshwater 

resource. In this 2.5%, only 0.3% is the readily available freshwater resource accessible to humans. 70% of this 

limited amount of freshwater available is used for agriculture. Water scarcity already affects almost every continent 

and more than 40 percent of the people on our planet. By 2025, 1.8 billion people will be living in countries or 

regions with absolute water scarcity and two-thirds of the world’s population would be living under water stressed 

conditions. In 2030, 47% of world population will be living in areas of high water stress. Most population growth 

will occur in developing countries, mainly in regions that are already experiencing water stress and in areas with 

limited access to safe drinking water and adequate sanitation facilities. Most of our food requires 100s of liters of 

water for production and adequate of per crop area for cultivation. The daily drinking water requirement per person 

is 2-4 liters, but it takes 2000 to 5000 liters of water to produce one person's daily food. In such a situation, a method 

like aquaponics which is the combination of hydroponics and aquaculture, can contribute effectively to the problem 

by lowering the amount of water usage for cultivation by 80% and also 75% of the area requirement.   
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2. METHODOLOGY  

 Aquaponics is 

one method of sustainable food 

production system in 

 The two-in- one process, the 

effluents that fish leaves in the 

water filter make the latter grow. 

  Aquatic effluents refer to the 

remains or natural waste matters of the fish raise in a fish tank.  

 These effluents make the tank water develop toxicity which could be harmful to the fish therein, but these 

are nutrients vital to the growth of the plants in the aquaponic system.  

 Hence, the system calls for a component that would remove the effluents and pump out the water into the 

grow bed for plants.  

 Thus one of the major advantage of aquaponics is use of less water and spaces; producing less water waste 

and pollutants when compared to conventional method and using semi-skilled and local labourthus 

contributing to a sustainable livelihood.  

 The fish waste provides 10 essential nutrients needed for plant growth out of the 13 nutrients. 

  The fish waste decomposes to ammonia which is oxidized by nitrifying bacteria to give Nitrites which is 

further oxidized by nitrogen fixing bacteria to give Nitrates which can be absorbed by plants.  

 

 
 

FIGURE 2: A traditional aquaponic system  

3. COMPONENTS USED  
 

TABLE 1: Components required and their specifications.  

 

Sl. No  Components Required 

Component  Specification  
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1  Aquarium   15-20 gallons 

2  Grow bed  10 gallons capacity  

3  Motor  Boyo 2500(any locally available motor)  

4  PVC Tube  0.5 inches, 3 inches  

5  Pipes  0.5 inches(length as per requirement)  

6  Air pump, sponge filter  For 55l capacity  

7 Arduino Microprocessor 8bit AVR microcontroller 

8 Temperature Sensor 

 

 

9 Humidity Sensor  

10 OxygenPercentage sensor  

11 AuxilaryBattery 12 V 

12 LCD display  

13 Solar Panel 36 cells 

14 Timer relay  

 

The species of plants and fishes used into the system are: 

Aloe vera(Aloe vera),Cluster Beans(Cyamopsis tetragonoloba),Chilly(Capsicum frutescens),Ginger(Zingiber 

officinale), Onion(Allium cepa) in an area of 0.27meter square. Fish used: Tilapia(Oreochromis niloticus) Neem oil 

and tobacco mixed with water are the organic pesticides used in the system. The above mentioned system is the 

basic model of an aquaponics system which requires frequent pumping of water. This system is most suitable for 

common household where there is a person to supervise all day. The system can be further modified with a help of 

Arduino microcontroller board for switching ON and OFF the motor using time delay mode. This system can also 

be made more self-sustaining using solar power to harness the power required. Arduino is suggested for this purpose 

of automation because it provides a userfriendly interface and program can be learnt by any lay man. Moreover,solar 

power panels can be easily fixed by the farmers above the system as required 

 

4. CONCLUSION  
Small scale aquaponic system is certainly the best solution for growing organic vegetables at homes in crowded 

cities as the space and water requirement for this system is less. It is an eco-friendly technology which can be 

improvised and made energy efficient at an individual’s convenience and pattern of usage.   
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ABSTRACT 

This project is to design, implement of Poultry raking machine. The rapidly growing population has created some 

doubts in the said hypothesis. In fact, crop production alone may not solve the food problem of the country. The 

chief ingredients of balanced diet also comprise proteins, fats, minerals and vitamins, which are essential for growth. 

The supply of these items can easily be increased through increased production of livestock products. The present 

study has been undertaken to examine various aspects related to the growth and development of poultry production 

in the country. 

Keywords: Powered assisted poultry garbage, waste management, Variable Frequency Drive, Induction Motor  

1. INTRODUCTION 

Raking is necessary to keep poultry in good health. Due to scarcity of labour and efforts require for conditioning the 

litter, farmer faced problem for doing raking manually in poultry farm. We started thinking to mechanize it by 

developing a machine. We were able to develop the product called poultry raking machine.  

It is being used for turning/disturbing the layers from bottom to top of poultry wastes accumulated in the farm. This 

exposes ammonia and nitrogen to atmosphere which is present in the animal wastes. Proper racking reduces the 

mortality rate of chicks and enhances the proper growth of chick by minimizing the disease spread. 

2. MATERIALS 

The components used in the poultry machine were as follows.  

2.1 Induction Motor 

 

FIGURE 1: Induction Motor 

An induction motor or asynchronous motor is an AC electric motor in which the electric current in the rotor needed 

to produce torque is obtained by electromagnetic induction from the magnetic field of the stator winding. An 

induction motor can therefore be made without electrical connections to   the   rotor. An   induction   motor's   rotor   

can   be   either wound type or squirrel-cage type.  
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Three-phase squirrel-cage induction motors are widely used as industrial drives because they are self-starting, 

reliable and economical. Single-phase induction motors are used extensively for smaller loads, such as household 

appliances like fans. Although traditionally used in fixed-speed service variable-speed service. VFDs offer 

especially important energy savings opportunities for existing and prospective induction motors in variable-torque 

centrifugal fan, pump and compressor load applications. Squirrel-cage induction motors are very widely used in 

both fixed-speed and variable-frequency drive applications 

2.3 Variable Frequency Drive 

 

FIGURE 2: VFD Drive 

 

A variable-frequency drive (VFD; also termed adjustable-frequency drive, “variable- voltage/variable-frequency 

(VVVF) drive” is a type of adjustable-speed drive used in electro- mechanical drive    systems    to    control AC    

motor speed and torque by     varying     motor input frequency and voltage. 

VFDs are used in applications ranging from small appliances to large compressors. About 25% of the world's 

electrical energy is consumed by electric motors in industrial applications, which can be more efficient when using 

VFDs in centrifugal load service; however, VFDs' global market penetration for all applications is relatively small.  

 

2.3 V-BELTS  

 

 

FIGURE 3: V Belt 

V-belt (also called vee belt sheaves) are devices which transmit power between axles by the use of a v-belt, a 

mechanical linkage with a trapezoidal cross-section. Together these devices offer a high speed power transmission 

solution that is resistant to slipping and misalignment. V-belt pulleys are solely used for transmitting power between 
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two parallel axels. The most notable difference between a v-belt pulley and other types of pulleys (round belt, flat, 

etc.) would be the geometry of the groove or grooves located around the circumference of the pulley; these grooves 

guide and gain traction on a v-belt. The accompanying video offers a comprehensive overview of some v-belt basics, 

as well as their advantages and variations. 

2.4 PULLEY  

 

FIGURE 4:Pulley 

 

A pulley is a wheel on an axle or shaft that is designed to support movement and change of direction of a taut cable 

or belt, or transfer of power between the shaft and cable or belt. In the case   of a pulley supported by a frame or 

shell that does not transfer power to a shaft, but is used to guide the cable or exert a force, the supporting shell is 

called a block, and the pulley may be called a sheave. A pulley may have a groove or grooves between flanges 

around its circumference to locate the cable or belt. The drive element of a pulley system can be a rope, cable, belt, 

or chain. 

 

2.5 SPEED CONTROLLER SWITCH  

 

FIGURE 5: Speed Controller Switch 

An electronic speed control follows a speed reference signal (derived from a throttle lever, joystick, or other manual 

input) and varies the switching rate of a network of field effect transistors (FETs) .[1] By adjusting the duty cycle 

or switching frequency of the transistors, the speed of the motor is changed. The rapid switching of the current 

flowing through the motor is what causes the motor itself to emit its characteristic high-pitched whine, especially 

noticeable at lower speeds. Different types of speed controls are required for brushed DC motors and brushless DC 

motors. A brushed motor can have its speed controlled by varying the voltage on its armature. (Industrially, motors 

with electromagnet field windings instead of permanent magnets can also have their speed controlled by adjusting 

the strength of the motor field current.) A brushless motor requires a different operating principle. The speed of the 

motor is varied by adjusting the timing of pulses of current delivered to the several windings of the motor. 
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2.6  Toggle Switch 

 

 

FIGURE 6: Toggle Switch 

A toggle switch is a graphical control element that allows the user to make a choice between two mutually   exclusive 

states (such   as on/off). Originally toggle   switches were   used primary in touchscreen-based user interfaces, but 

they have later become commonplace in desktop and web applications. Toggle switches have a similar function as 

checkboxes, but unlike checkboxes, interacting with a toggle switch usually has an immediate effect on the 

application or system. 

A toggle switch is a type of electrical switch that is actuated by moving a lever back and forth to open or close an 

electrical circuit. There are two basic types: maintained contact and momentary toggle switches. A maintained switch 

changes its position when actuated and will remain in that position until actuated again, such as an ON/OFF function. 

A momentary toggle switch is actuated only when someone is operating the switch. We design and manufacture a 

wide range of toggle switches with several mounting options. Our broad portfolio includes toggle switches with 

different actuator styles and amperage ranging from 3 to 20 amps, as well as different load- carrying capabilities and 

locking combinations. Further, we offer switches with and without guards to prevent accidental switching as well as 

individual switches and complete switch assemblies with additional sealed housings. 

 

2.7 IDLER PULLEY 

 
 

FIGURE 7: Idler Pulley 

In a belt drive system, idlers are often used to alter the path of the belt, where a direct path would be impractical. 

Idler pulleys are also often used to press against the back of a pulley in order to increase the wrap angle (and thus 

contact area) of a belt against the working pulleys, increasing the force transfer capacity. Belt drive systems 

commonly incorporate one movable pulley which is spring- or gravity-loaded to act as a belt tensioner, to 

accommodate stretching of the belt due to temperature or wear. An idler wheel is usually used for this purpose, on 

order to avoid having to move the power transfer shafts. 
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2.8 Dead Shaft Idler Rolls 

 

 

FIGURE 8: Dead Shaft Idler Pulley 

With a Dead shaft idler, bearings are installed in each end of the roller body and the shaft passes through the body 

of the roll. The shaft is mounted to the framework of a machine and the roll body rotates around the fixed shaft. The 

shaft does not rotate so it is called a dead shaft. 

 

2.9 Chassis: 

 

FIGURE 9. Chassis 

A chassis is the load- bearing framework of an artificial object, which structurally supports the object in its 

construction and function. An example of a chassis is a vehicle frame, the underpart of a motor vehicle, on which 

the body is mounted; if the running gear such as wheels and transmission, and sometimes even the driver's seat, are 

included, then the assembly is described as a rolling chassis. 

2.10 COVER: 
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FIGURE 10. Cover 

A cover is often a structural system that supports other components of a physical construction. The cover is design 

to cover the internal parts of machine. It is fabricated using sheet metal to cover internal parts from dust can also 

provide protection for some internal part. 

2.11 Chipping Blades: 

 

FIGURE 11. Chipping Blades 

The rotavator is a tillage tool primarily comprising of L-shape blades mounted on flanges that are fixed to a shaft 

and it is driven by the tractor power-take- off (PTO) shaft. In comparison to passive tools, the rotavator has a superior 

soil mixing and pulverization capability. During rotavator tillage operations various factors affect its energy 

requirements. These factors can include soil conditions, operational conditions and rotavator configuration. 

 

2.12 Roller Coaster Wheels: 

 

FIGURE 12. Roller Coaster Wheel 

Today's modern roller coasters, both wooden and steel, have the same basic design of wheel assembly. Each wheel 

assembly has three wheels: under friction, or up-stop, wheels; tractor, or running, wheels; and side friction wheels. 

All of these help the train move safely and smoothly.All modern roller coasters have up-stop wheels that hug the 

bottom of the rail. As their name implies, they prevent the train from coming up off the track. Side friction wheels 

hug the sides of the rail, either the outside or inside, depending on the track manufacturer. These wheels help the 

train stay in the center of the two rails to keep the train from derailing. The last wheel set are called tractor wheels, 

or running wheels. Tractor wheels have a simple but important purpose. These wheels bear the weight of the train 

on the track, keeping the train running on the track. Tractor wheels may lift off the track in when the vertical g-force 

is zero or negative, but the up-stop wheels keep the train from coming completely off the rails. 
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3. FABRICATION PROCESS 

Operation involved in manufacturing poultry garbage chipping machine: 

• Marking  

• Metal cutting  

• Drilling  

• Turning  

• Welding  

• Grinding  

• Buffing  

• Painting  

4. CONCLUSIONS 

A machine was built and tested. The machine is capable of cleaning a poultry  shed area of 5000 sqft  per hour.  

Certain problems (higher stress generation) were observed in the process  in the blade . This was  sorted  out by  

increasing the thickness of the plate( present thickness of blade is 4mm) 

 • Initially  EN8  was used for blade material and later material was changed to  EN24 Steel due to its high strength 

which gives longer life compared to EN8.   

• The load condition is applied for existing and modified design blades.  

• EN24 material is producing lesser stress compared to    EN8.   

Also EN24 can give better wear resistance compared to EN8 which is a key parameter for longer life of the blade.  
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ABSTRACT 

In this study, a concept of low cost injection molding system is presented. A prototype of a vertical injection 

molding machine has been designed and built based on the basic principles of injection molding. The developed 

system consists of plunger, melting chamber and custom-made mold. The plunger is used to deliver plastic melt 

from the melting chamber into the specific shape of the mold cavity. The performance of the custom-made machine 

is tested by successfully fabricated tensile specimen, Izod specimen, microchannels and gear shapes. The machine 

is capable of producing plastic parts of various shapes and sizes. 

Keywords: Injection Moulding, Pneumatic. 

 

1. INTRODUCTION 

Injection Moulding is a manufacturing process for producing parts from both thermoplastic and thermosetting 

plastic materials. Material is fed into a heated barrel, mixed, and forced into a mold cavity where it cools and 

hardens to the configuration of the mold cavity . The plastic injection moulding industry has evolved over the 

years from producing combs and buttons to producing a vast array of products for many industries including 

automotive, medical, aerospace and consumer products .The Machine parts analysis using feature based 

methodology. This approach allows robust design of part components. This is also useful for parting plane and 

product layout . 
 

2. MACHINE COMPONENTS 

The pneumatic Moulding Machine Consist of various components. The Machine is mainly divided into two units 

–Injection unit & Clamping Unit. Injection Unit having components are Cylinder, Barrel, Screw, Backflow 

Prevention Valve, Nozzle & Heater. Clamping unit consist of Clamp, Exhaust Valve & Die Assembly parts. 

Injection Cylinder:There are many types of injection cylinders that supply necessary power to inject resins 

according to the characteristics of resins and product types at appropriate speed and pressure. This model employs 

the double cylinder type. Injection cylinder is composed of cylinder body, piston, and piston load. [5] Design of 

Cylinder consist of – (a) Cylinder Thrust (b) Air Consumption (c ) Mounting 
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Barrel: Nitride Steel barrel are used for Iupilon /Novarex plastic resins is good. The Barrel consists of cooling 

water channel, heater bands, Thermocouple whose function is to note the temperature in various section of barrel. 

The time it takes for the plastic material from entering the barrel to the nozzle is called the residence time [6] 

Nozzle: Nozzle is located at the end of barrel which provides melt can leave barrel and enter into the mould. melt 

can be heated here by friction and conduction from a heater band before entering the relatively cold channels in 

the mould. Contact with the mould causes heat transfer from the nozzle and in cases where it is excessive it is 

advisable to withdraw the nozzle from the mould during the screw-back part in the moulding cycle. Otherwise the 

plastic may freeze-off in the nozzle [6]. 

 

Clamp Mechanism:Clamping is used to keep the mould tightly closed under sufficient pressure to let the molten 

plastic fill in the cavity without leaking during the injection process. 

Heater: The Plastic resins are moulded at high temperature. the heater with heat capacity can be heated to 

about 150-350˚C is used, and a band heater is usually used. 

Collar/Hopper: Collar is the channel along with the molten plastic first enters the mould through the cylinder 

pipes. It delivers the melt from the nozzle to the runner system. 

 

 

 

 

 

 

Direction Control Valve( 5/2 DCV): DCV are one of the most fundamental parts of hydraulic and pneumatic 

systems. DCVs allow fluid flow (hydraulic oil, water or air) into different paths from one or more sources. DCVs 

will usually consist of a spool inside a cylinder which is mechanically or electrically actuated. The position of the 

spool restricts or permits flow, thus it controls the fluid flow. 

Base: It’s the base of the machine which provides stability to the whole machine structure. Its helps in anchoring 

the machine , it also houses the clamping mechanism.RL Unit: Filter, regulator, and lubricator (FRL) compressed 

air systems are used to deliver clean air, at a fixed pressure, and lubricated (if needed) to ensure proper pneumatic 

component operation and increase their operation lifetime 

PNUEMATIC SWITCH: The pneumatic switch actually starts the manufacturing process by sending the start 

signal to the control unit. 

DIE: A die is usually made in two halves and when closed it forms a cavity similar to casting desired. One half of 

the die remains stationary is known as “cover die” and the other movable half is called “ejector die”.  
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3. ASSEMBLING OF MACHINE 

Machine cannot create energy by itself. Therefore machine requires prime mover. In most of machines prime 

mover is an electric motor 3 phase induction motor in case of injection moulding machine. In this machine 

electrical energy is converted into mechanical energy by using pneumatic compressed system. For the Pneumatic 

compression injection Cylinder is used. FRL unit is used for filtration, regulation and lubrication of the 

compressed air. Temperature sensors is used for controlling the temperature of dies, asbestos and glass wool for 

the insulation between piston rod and dies, a frame is used for the equal distribution of load on the material to be 

produced by using this machine. Molding compound is placed in an open and heated mold cavity. The mold is 

closed and the pressure is applied to force the material to fill up the entire mold cavity. The heat and pressure is 

maintained until the plastic material is cured. Once the material is cured it is removed from the mold for finishing. 

4. CONCLUSION 

Designing of machine components are considered as a very important task now a days The machine is designed 

and developed at comparable low cost and pneumatic systems are easy to maintain as the working fluid is air , the 

environment around the machine is contamination free compared to hydraulic version of the machine .  
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ABSTRACT  
Vibrations are the engineering complexity that we are facing in our daily life, which is undesirable based on their 

occurrence and the circumstance. Vibrations will have adverse effects on durability, life and loss of 

characteristics among other effects on the machine part/component. This must be avoided or controlled because, 

if the vibrations exceed a certain point, the component will fail due to the phenomenon of resonance. This paper 

deals with vibrations and acoustics behaviour of thin cylindrical shells of very large radius of curvature, which 

finds its applications in the field of automobiles, aerospace and etc. In this work an investigation on natural 

frequency of thin cylindrical shell structures were carried out experimentally for CRC steel with and without 

internal voids. The shell element of different radii of curvature (1000mm, 1500mm, 2000mm) were fabricated and 

tested under different boundary conditions. The model frequencies and modal spectrums of the thin cylindrical 

shells are investigated by experimental methods. 

 
Keywords: Natural frequency, Internal voids, Shells, Radius of Curvature, Boundary Condition, Modal 

Frequencies. 
  
1. INTRODUCTION 

A shell is a type of structural element which is characterized by its geometry, the term shell is applied to 

bodies bounded by two curved surfaces, where distance between the surfaces is small in comparison with other 

body dimensions.( Depending on curvature of surface, shells are divided into cylindrical, conical, spherical, 

ellipsoidal shells. There are different classes of shells, thick shells and thin shells. A shell is called thin if maximum 

value of h/R (h-thickness and R-Radius of curvature of middle surface) is max(h/R) ≤ 0.05.  If shells for which 

this condition is violated are referred to as thick shells. For a large number of practical application thickness of 

shell lies in the range 0.001 ≤ h/R ≤ 0.05 i.e., in the range of thin shells[1]. Thin walled, cylindrical structures are 

found extensively in both engineering components and in nature.  

Any motion that repeats itself after certain interval of time is called vibrations. Vibrations occurs when system is 

displayed from the position of equilibrium. All bodies having masses and elasticity are capable of vibrating.  When 

the frequency of the external excitation equals to the natural frequency of the system, the system response to it 

with increased amplitude. This condition is called resonance and frequency is called resonant frequency. 

Vibrations is harmful in mechanical system because of noise, high amplitude of vibration at resonant condition 

and damage to the machine component. So, in vibration engineering the goal is to remove bad vibration or 

reducing the amplitude of vibration. A commonly practiced method for reducing unwanted vibration and radiated 

noise from a structure is the implementation of passive constrained layer damping treatment due to its 

effectiveness and cost efficiency. Information regarding the effects of such damping treatments is still sparse and 

the techniques for application are still empirical, though some works have investigated mathematically derived 

optimization techniques for patch placement on plate [2] 

This paper focuses on the vibration and damping analysis of three-layered sandwich cylindrical shells 

with stiff steel face layers and a viscoelastic core. Then, impact hammer method was used to study the natural 

frequencies of the cylindrical shell structures of radius of curvature 1000mm, 1500mm & 2000mm, subjected to 

Free-Free (FF), Cantilever condition(FFFC), Two sides fixed (FCFC) & all sides fixed (CCCC) boundary 

conditions. Also the acoustic behaviour was recorded by using the near field approach.[3] 

 
2. MATERIALS AND METHODS 

As steel is the commonly used material in automobiles & aerospace structure, the present paper focuses on the 

Vibro-acoustic behaviour of steel panels. Cold rolled steel sheets offer variety of outstanding properties including 
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easy formability and a smooth clean surface and has minimal deviation in mechanical properties. These are best 

suited for automobile electrical appliances due to high strength and improved formability. Due to the good 

properties and formability of CRC sheets, this material was apt for our requirements. The long CRC sheets were 

cut to the required dimensions with the help of hydraulic cutting machine, the CRC sheets were rolled with the 

help of rolling machines. And also, to mount the sides of the shell structure on the fixture for testing, the sides of 

the specimen were flattened with the help of bending machine. 

 

FIGURE1: Cutting & rolling of CRC Steel sheets 

For dampening the vibration effect of the shell structures, a perforated sheet made up of the same material was 

sandwiched between a pair of rolled CRC sheets. In order to sandwich the layers, the material was cleaned with 

the help of emery paper and thinner to remove the dirt and grease. Then the sheets were glued with the help of 

Bond Tite–Ametaltometal glue manufactured by Astral Adhesives and the fabricated shell structures are as shown 

in  Fig2. Dimensions of the shell structures are as shown in Table1. 

 

FIGURE2: Fabricated shell structures. 

TABLE 1: Dimensions of the Shell Structure. 

SL.No   Thickness 

(h) 

Radius of Curvature (R) (h/R) 

ratio 

1 3mm 1000mm 0.003 

2 3mm 1500mm 0.002 

3 33mm 2000mm 0.0015 
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3. EXPERIMENTATION  

The natural frequencies of the cylindrical shell was found using the impact hammer method. In this method the 

specimen was rigidly clamped to the fixture and an accelerometer was fixed to the specimen to capture the 

vibrations from the specimen, when it is excited by the hammer. The mechanical signals generated because of the 

impact force from the hammer was captured and transmitted to the FFT analyser, where the mechanical signals 

are converted to electrical signals. Finally the results were fed in to the computer and analysed by using Simens  

Multi-channel Data Acquisition System LMS test labs software as sown in fig3. 

FIGURE 3: Experimental setup of Impact hammer method 

4. RESULTS 

The impact hammer method was used to find natural frequencies of the cylindrical shell structures of 1000mm, 

1500mm & 2000mm radius of curvature & with no voids, 1mm internal voids and 1.5mm internal voids,  subjected 

to the FF, CCCF, CFCF, CCCC boundary conditions. The variation of natural frequencies with boundary 

conditions and radius of curvature is as shown in Table2-Table4. From the tables it is clearly seen that shells under 

all sides fixed ( CCCC) boundary conditions exhibits higher natural frequencies, because as the shells are fixed 

on all the sides increases stiffness, which intern increases natural frequency. And also shells with 1.5mm voids 

and 2000mm radius of curvature exhibits better vibration charecteristics. 

TABLE 2: Natural frequencies of Cylindrical shell with no voids subjected to FF, CCCF, CFCF, CCCC 

boundary conditions 
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TABLE 3: Natural frequencies of Cylindrical shell with 1mm voids subjected to FF, CCCF, CFCF, CCCC 

boundary conditions

 

TABLE 4: Natural frequencies of Cylindrical shell with 1.5mm voids subjected to FF, CCCF, CFCF, CCCC 

boundary conditions

 

As the vibrations induces noise also the noise emitted from the cylindrical shell structure was found out and the 

variation of noise emitted from the shell structures in as shown in Table5-Table7. From the tables it is clearly seen 

that shells with 1mm and 1.5mm holes exhibits better acoustic properties. 

TABLE 5: Noise radiated from a cylindrical shell of 1000mm radius of curvature with no voids, 1mm voids 

and 1.5mm voids.

 

 

 

           Condition 
 
Radius 

     Free Free Cantilever Two Sides Fixed All Side Fixed 

R1000 151 16 348 374 

288 189 389 414 

- - - 704 

R1500 16 14 316 358 

295 197 527 697 

570 - 732 733 

R2000 161 19 251 344 

505 68 497 362 

- 189 885 491 

 

 
           Condition 
 
Radius 

     Free Free Cantilever Two Sides Fixed All Side Fixed 

R1000 165 21 388 428 

277 199 578 447 

610 - 734 755 

R1500 108 17 276 338 

133 168 543 366 

463 - 905 627 

R2000 140 17 260 411 

306 172 650 436 

- 209 - 720 

 

             Condition 
Voids 

     Free-Free Cantilever Two Sides Fixed All Side Fixed 

No voids 59.8 57.3 50.5 50.9 

1mm voids 52.5 52.6 51.9 55.1 

1.5mm voids 50.9 51.3 47.3 33.6 
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TABLE 6: Noise radiated from a cylindrical shell of 1500mm radius of curvature with no voids, 1mm voids 

and 1.5mm voids.

 

TABLE 7: Noise radiated from a cylindrical shell of 2000mm radius of curvature with no voids, 1mm voids 

and 1.5mm voids.

 

5. CONCLUSIONS 
From the present study the following conclusions can be drawn 

 Thin cylindrical shells of CRC Steel Sheet of different radii of curvature (1000mm, 1500 

mm, 2000 mm) with and without internal voids (1mm, 1.5mm) were fabricated. 

 Dynamic analysis of these cylindrical shell structures was carried out for four different 

boundary conditions i.e., all sides fixed  Boundary condition ,two sides fixed, free 

boundary condition, Cantilever Condition, Free Free/Hanging Condition using Impact 

Hammer method. 

 As the stiffness increases in all sides fixed boundary condition when compared to other 

boundary conditions, shell structure with All sides fixed boundary condition exhibited 

higher frequency than that of other boundary conditions. 

 From experimentation it is found that the cylindrical shell structure with 1mm & 1.5mm 

Internal Voids exhibited higher natural frequency than cylindrical shell structure without 

any Internal Voids due to damping effect. 

 We can conclude that the natural frequency increases with an increase in radius of 

curvature of the shell structure, as the radius increases the stiffness of the shell 

structure decreases and behaves like a plate. 
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             Condition 
Voids 

     Free-Free Cantilever Two Sides Fixed All Side Fixed 

No voids 42.3 43.4 49.9 48.3 

1mm voids 51.7 52.1 43 44 

1.5mm voids 51.8 51.2 49.1 50.6 

 

             Condition 
Voids 

     Free-Free Cantilever Two Sides Fixed All Side Fixed 

No voids 57.3 51.6 53.6 52.5 

1mm voids 50 49.7 51.6 50.4 

1.5mm voids 53.2 42.3 47.6 52.3 
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ABSTRACT 
Internal combustion engine is established as the main power source for automobile vehicles. At present emission norms becomes 

strict for any I C. Engine. The main pollutant is CO, HC, NOx, PM, soot, etc. The aim of this work is to inject Ethanol to reduce 

the emission norms like CO, HC, NOx, PM, soot and by using after treatment devices.  

Experiments were conducted on a four stroke water cooled single cylinder, compression ignition engine. All tests were conducted 

at different loads . At 0kg, 3kg, 6kg, 9kg, 12.5kg load. The engine speed is maintained constant at 1500 rpm. Diesel engine was 

running at 1500 rpm, rated power 3.5 KW, Compression ratio 18:1. 

Keywords: Diesel Engine ,Diesel Particulate Filter(DPF),Catalytic Convertor(CC),Engine Emissions 

 

1. INTRODUCTION 
 

Diesel engine is an interior burning engine where in start of the fuel is brought about by the raised temperature of the air in the 

chamber because of the mechanical pressure. Diesel engines works by packing just the air. This builds the air temperature inside 

the chamber to such a serious level that atomized diesel fuel infused into the burning chamber lights suddenly. In any case, the 

issue with diesel engine is its higher pace of contamination discharges. Among the fundamental contaminations Nitrogen Oxides 

(NOx), Carbon Monoxide (CO), Hydrocarbons (HC), Particulate Matter (PM), Carbon Dioxide (CO2), Sulphur Dioxide (SO2), 

aldehydes most unsafe poisons of diesel engine are NOx and PM. To adapt to the exacting discharge standard, green engine 

which diminishes exhaust emanation ought to be created. Execution of after-treatment frameworks like Diesel particulate channel 

(DPF), incite critical increase in outflows decrease were attempted. Diesel particulate channels (DPF) is the gadgets that truly 

catch diesel particulate matter in the Fumes line to forestall the Delivery to the Climate. 

 

2. DIESEL ENGINE  
 
A 4-stroke engine is a very common variation of an internal combustion engine. Most modern internal combustion-powered 

vehicles are 4-strokes, powered by either gasoline or diesel fuel. During engine operation, pistons go through 4 events to achieve 

each power cycle. The definition of an event is an up or down piston motion. Upon completion of the 4 events, the cycle is 

complete and ready to begin again.4-stroke engines deliver a good balance of power, reliability and efficiency. When it comes 

to emissions, 4-strokes separate each event mechanically, which reduces unburned fuel emissions. It also separates oil from fuel, 

which significantly reduces carbon monoxide emissions. This combination of desirable traits has earned the 4-stroke the top spot 

in passenger vehicles today. 

 

                                                                   
 

FIGURE 1.  Diesel Engine 
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3. DIESEL PARTICULATE FILTER 
 

The particulate filter consists of a porous ceramic (silicon carbide). It has a honeycomb- like structure with a large number of 

channels that are alternately closed at their ends so that the exhaust gas flow is forced to pass through the fine pores of the 

filter walls, the gaseous substances can pass through without any problems, whereby the much larger soot particles and other 

solids are retained on the partition walls deposit on the wall surfaces. 

                                                                       

                                                                 
 

                                      FIGURE 2. Diesel Particulate Filter 

 

  4. CATALYTIC CONVERTER 
 

As emission regulations have tightened, the complexity of the catalytic converter system has increased. Meeting the demands 

of tightening legislation may require increased converter volume, translating into the use of multiple catalytic converter 

elements within a vehicle exhaust system. 

Components used in this work consisted of Cordierite flow-though monoliths wash coated with alumina and platinum catalyst 

as well as Pt/Pd which provides low temperature T50 values for CO and HC, But in the case of under floor catalytic converter, 

which is widely used for many years because of convince of packaging as its catalyst. In order to reduce this delay, and to 

increase the efficiency of the catalyst at low temperature, the improvement in wash coat formulation is introduced with the 

help of new precious metals such as Pt/Pd 

Oxidation of carbon monoxide to carbon dioxide: 

2CO + O2 → 2CO2 

Oxidation of hydrocarbons (unburned and partially burned Fuel) to carbon dioxide and water: 

CxH2x+2 + [(3x+1)/2] O2 → xCO2 + (x+1) H2O (a combustion reaction) 

 

               

5. TEST PREPARATION 
 

The setup consists of single cylinder, four stroke, Diesel engine connected to eddy current dynamometer for loading. It is 

provided with necessary instruments for combustion pressure and crank-angle measurements. These signals are interfaced to 

computer through engine indicator for PV diagrams. Provision is also made for interfacing airflow, fuel flow, temperatures 

and load measurement. The set up has stand-alone panel box consisting of air box, fuel tank, manometer, fuel measuring unit, 

transmitters for air and fuel flow measurements, process indicator and engine indicator. Rota meters are provided for cooling 

water and calorimeter water flow measurement. 

When the engine is started the diesel is supplied to the combustion chamber directly and the ethanol is supplied to the engine 

by Time Valve at different time intervals like 2millisec, 3 millisec, 4 millisec, 5 millisecond using manifold injection with 

help of ECU. The emission of the engine is tested for different loads at different time intervals. 

 

PROPERTIES ETHANOL Diesel 

Density (kg/m3) 789 816 

Kinematic viscosity (m2/s) 1.52*10-6  2.20 

Flash point ( 0C ) 12 .7 48 

Fire point ( 0C ) 63 55 

Calorific value (MJ/kg) 29.78 45.66 

Pour point -10 -9 

Total acidity (mg of KOH/g) 0.56 0.38 
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6. CONCLUSION 
  

This paper shows that the emissions can be reduced by injecting the ethanol fuel with diesel at certain time intervals and using 

catalytic converter, diesel particulate filter. Injecting ethanol at different time intervals 2ms, 3ms, 4ms and 5ms are suitable 

for engine operations. Ethanol as to be prepared by starch-based crops by dry-wet-mill process. The use of EGR and various 

After Treatment devices (AFT) like Catalytic Convertors (CC), Diesel Particulate Filter (DPF) and DOC are required to reduce 

the emission further. And ethanol can also be used as a substitute for SI engines but needs greater modification in carbonation 

injection system. By using only ethanol and diesel fuels only NOx can be reduce, if the AFT devices are used HCs and CO 

can also be reduced. 
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ABSTRACT 

A heat pipe is a device that employs phase transition to transfer heat between two interfaces. Oscillating heat pipe (OHP) is the 

new and developing technique under thermal management domain of electronic devices. The main applications of oscillating heat 

pipes are to cool the electronic chips in the electronic devices, Spacecraft thermal control systems, and many more. The main 

objectives of this research is to carry out a detailed experimental studies on a Multi Turn Closed Loop Oscillating Heat Pipe, To 

study the heat transfer and fluid flow characteristics with pure working fluids and Nano fluids and to conduct the parametric 

studies with pure and nano fluid under varying heat input. In the present work, transient and steady state experiments are 

conducted on a multi turn closed oscillating heat pipes. In the present work, evaporator and condenser temperatures are measured 

and tracked with the help of a data logger. The parameters such as condenser and evaporator temperatures, the overall heat 

transfer coefficient and thermal resistance are assessed. The experimental results reveal that SWCNT particle-based Nano fluid 

is surpass the base fluid considered in terms of higher heat transfer coefficient and lower thermal resistance. The Multi Loop 

Oscillating Heat Pipe is found to operate on a higher standard for all heat loads & working fluids considered. 

Keywords: Oscillating heat pipe (OHP), Single Walled Carbon Nano Tube (SWCNT), Nanofluid, Thermal 

performance. 

 

1. INTRODUCTION 

Oscillating heat pipe (OHP) is the new and developing technique under thermal management domain of electronic 

devices. Numerous cooling   methods are procured to cool the electronic devices. Oscillating Heat Pipe is being explored for electronic 

cooling devices with potential results. Although the conventional heat pipes are excellent heat transfer devices, their relevance is 

mainly restricted to transferring small amount of heat over moderately short distances. 

 

Oscillating heat pipe (OHP) is a passive two-phase heat transfer device, which is a peculiar category of capillary tubes. It has been 

invented by Akachi [1-3], it exhibits self-sustained oscillation of the working fluid and phase change phenomenon leading to 

enhanced heat transfer. Due to its light weight, simple design, very fast response low fabrication cost at higher heat loads, OHPs 

have been contemplated as one of the compact heat transfer devices for innumerable cooling applications such as heat exchanger 

and space application, electronics cooling, etc. Since the last two decades, many investigators have examined its thermal 

performance theoretically and experimentally. These experimentations reveal that the Closed Loop Oscillating Heat Pipe (CLOHP) 

function is strongly affected by many factors including geometrical, operational and physical parameters. 

Additionally, it is revealed that the problem of two-phase flow oscillation in closed loop Oscillating heat pipe is very complex 

because of many unbalanced variables and complications of thermo-hydrodynamic operational features. At the same time, some 

visual studies have been performed using glass tube to understand the operational characteristics and extensive progress has been 

also accomplished in these Attempts [4]. Recently, improving thermal characteristics of CLOHP has become a challenge and 

debating topic among researchers due to increasing heat load and diminution of electronic devices. Based on prevailing experimental 

results the working fluid is the most important factor in the CLOHP. Simultaneously, Nano fluids are regarded as advanced heat 

transfer fluids in heat transfer devices. The nanoparticles of size about less than 100nm are blended in the base fluid to form Nano 

fluid. The heat transfer characteristic of the base fluid is improved drastically due to increased surface area. In 1995, this perception 

was first proposed by Choi Since. Then, some researchers concentrated on the heat transfer performance of Nano fluids such as, 

viscosity and thermal conductivity in flow with phase change and also, single-phase flow. 

 

Presently, the nanofluid, considered as a working fluid in the electronic device, is an arising topic. In 2004, Tsai et al. [5] discovered 

application of nanofluids in the Conventional heat pipes employing gold nanoparticle solution and there was a considerable 

reduction observed in thermal resistance of heat pipe with nanofluid as compared to water. In 2006, Ma et al. [6] performed 

experiments under diverse operating temperatures and heat powers using water-based diamond nanofluid in the CLOHP. 

They testified that the nanofluid could commendably improve heat transfer due to eventuality of strong oscillatory motion of flow. 

Lin et al. [7] noticed thermal enhancement of the heat pipe with by using water-based silver nanofluid at very low mass 

concentration.  

 

Experiments are executed on two phase flows of the CLOHP using Nano fluid and DI water [8, 9]. Ji et al. [10] observed 

improvement in the start-up implementation of CLOHP due to alumina nanofluid. Jian Qu et al. [11] pointed out progress or decline 

of the CLOHP performance due to different nanoparticle deposition conduct with different nanofluids. A similar decline of heat 

pipe (thermosyphon) performance was found by Khandekar et al. [12]. It is perceived from pertaining literatures [5–12] that the 

improvement/decline of boiling performance in the heat pipes is because of change in surface property. The insignificant amount 

of the nanoparticle blended in the base fluid cannot essentially increase the thermal conductivity of the working fluid. Nonetheless, 
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the fluctuations of the particles in the working fluids might have supplementary contribution in enhancement of thermal performance 

of the CLOHP [6]. From the collected works [13–15], it is felt that the study of Nano fluids is still promising and won the whole, 

the understanding of two-phase flow heat transfer with the CLOHP is in the initial stage. Hence, experimental researches in both 

engineering and fundamental systems are needed. 

Further, it is pointed that insufficient amount of work has been accomplished with use of metal nanoparticles in the CLOHP. 

Therefore, the current work aims at experimentally researching the thermal characteristics of the device using SWCNT Nano 

particle-based Nano fluids. Results of the current review are expected to help us to get familiar and design more proficient Nano 

fluid-charged CLOHP’s functioning. 

 

2. EXPERIMENTATION 

2.1 Material Selection & Fabrication 

The basic components that are used in OHP are copper tubes, borosilicate glass tubes, silicon rubber tubes for joining end to end of 

a glass and copper pipe and a thermocouple is used to measure the heat. Copper is used as the tube material since it is an excellent 

conductor of heat. The tube is bent into a multi loop U turn with a radius of 35mm. The glass tube is attached between the U turn 

copper tubes as we can clearly see the pulsation of the fluid inside the glass tube and it also acts as the adiabatic section. The tube 

is made of borosilicate glass, which can resist temperature up to 1200°C. Silicon rubber tubes are used as the connectors between 

glass and copper tubes. They can resist temperatures up to 400° C. Four ‘K-type’ thermocouples are used for temperature 

measurement. Two thermocouples are connected in the evaporator section and the other two at the condenser section at equal 

distances. A four-channel digital temperature indicator is used to record the temperatures at different locations. This is fed to the 

computer visuals using the TracerDaq software which displays the recorded temperature. A coil wound heater attached to evaporator 

section acts as the source of heat input, and the temperature can be varied with the help of a regulator. Water is used in condenser 

section to cool down the working fluid. The experimental setup is worked with two working fluids viz., water, and SWCNT based 

Nano fluids. The Working fluid is carefully measured for 60% fill ratio and is injected into the copper heat pipe using a syringe. 

Then the heat input of 25W,30W,35W,40W is given and to avoid heat loss at the evaporator section glass wool is kept as a heat 

insulation material and the experiment is kept under observation for 30min and the corresponding values are recorded. 

 

FIGURE 1. OHP experimental setup                                          FIGURE 2. Values obtained from datalogger 

2.2 Experimental Procedure 

Before conducting the experiment, it is ensured that there is no fluid inside the tubes. The required amount of measured working 

fluid is then injected into the copper tube through a syringe by opening one end of the valve such that the fluid enters the evaporator 

section. Then the valve is closed using the silicon tube and hence it forms a closed loop. Then the display unit is switched ON and the 

required wattage(25W,30W,35W,40W) is set. The transient experiments are conducted and the various temperatures are recorded 

through a datalogger. The output of the temperature data logger with the help of the software is monitored in the computer The 

experiments are performed for a duration of 30min each. 

The colloidal solution of SWCNT particle Nano fluids is prepared by using water as base fluid and experimentation is carried 

out by varying the heat input as well as by varying the fill ratio. The values obtained will be plotted by a graph of thermal resistance 

with heat input and heat transfer coefficient with heat input. A typical output from the data acquisition system is as shown below. 
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3. RESULTS AND DISCUSSION 

Transient experiments have been conducted with the working fluids i.e., water and SWCNT based Nano fluid and variations of 

temperature with time are recorded. The experiments are conducted for a duration of 30min. 

Fig 3 shows the variation of temperature difference between evaporator and condenser with time at heat inputs for 25W, 30W, 35W 

and 40W respectively for water at a fill ratio of 60%. It is observed that the temperature difference between evaporator and condenser 

is considerably less at lower heat input of 25 W and it increases for increase in wattage. For more accurate results we have conducted 

two trials for every wattage of each fluid. 

 

 

FIGURE 3. Temperature Difference (TE -TC) Plot for water 

 

Fig 4 shows the variation of temperature difference between evaporator and condenser with time at different heat inputs for 

SWCNT at a fill ratio of 60%. It is observed that the temperature difference between evaporator and condenser is considerably 

less at lower heat input of 25 W and gradually increase with increase in heat input. 

 

FIGURE 4. Temperature Difference (TE–TC) Plot for SWCNT 

 

Finally, the effectiveness of the heat pipe is indirectly brought in terms of thermal resistance and convective heat transfer              co-

efficient.  

CALCULATIONS 

The capillary tube material used in the evaporator and condenser sections are copper material. The specifications of the capillary tube 

are inner diameter of 1.5 mm and outer diameter of 3 mm. The total length of the closed loop oscillating heat pipe is 2040mm. The 

experiments are conducted in vertical position for different heat input in steps of 5W from 25W to 40W.  
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Length of the Heat Pipe = 206 cm 

Diameter                          = 2 mm 

𝑉𝑓 =
𝜋

4
∗ 𝑑² ∗ 𝐿 

𝑉𝑓 =
𝜋

4
∗ [0.002]2 ∗ 2.06 

Vf = 6.4*10-5 m3    

Vf = 64*106  

Vf = 64cc 

As = πDL 

     = π * 0.002 * 2.06  

As = 0.0129 m2 

The thermal resistance is computed as, 

𝑅𝑡ℎ =  
𝑇𝐸−𝑇𝐶

𝑄
  [⁰C / W] ------(1) 

Convective heat transfer co-efficient is given by 

ℎ =
𝑄

𝐴𝑠∗(𝑇𝑒−𝑇𝑐)
 [W / ⁰C m2] ------(2) 

Where,  

TE = Evaporator temperature in ⁰C 

TC = Condenser temperature in ⁰C 

Q = Heat input in W 

As = Surface area of the condenser section of heat pipe in m2 

Rth = Thermal resistance in ⁰C / W 

h = Heat transfer coefficient in W / ⁰C m2 

Fig.7 &8 shows the variation of thermal resistance and heat Transfer coefficient with heat load at steady state for Water and SWCNT 

at a fill ratio of 60%. It is observed that the thermal resistance decreases with increase    in heat input & heat Transfer coefficient increases 

with increase in heat load for both Water and SWCNT. 

 

  

FIGURE 7. Thermal Resistance vs heat input                                       FIGURE 8. Heat transfer coefficient vs heat input 
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TABLE 1: Experimental values of Water                                                                                          

 

 

 

 

 

 

 

 

 

TABLE 2: Experimental values of SWCNT 

 

 

 

 

 

 

 

 

 

4. CONCLUSION 

In the current investigation, the experimental research is executed on a Multi Turn Loop OHP. The effects of working fluid, heat 

input and fill ratio on the performance of OHP are analyzed. 

Following conclusions are made from the experimentation: 

 The change of temperature between condenser and evaporator with time is found to be recurring. 

 The difference in temperature between evaporator and condenser at constant state is found to be less for     SWCNT in comparison to 

water. 

 SWCNT is observed to be more suitable working fluid for OHP operation under varying operating conditions. 

 The results show that SWCNT has more heat transferring capacity with less temperature difference and less thermal resistance. 

Thus, SWCNT can be considered as more suitable working fluid for OHP functioning. 
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ABSTRACT 
 

This paper deals with alternate source of energy, since there is a scarcity of conventional energy resources now 

a days, there is a need for developing and usage of renewable energy resource. In this work an attempt has been 

made to convert the energy released by people when they are doing the work out. Here human acts as the power 

source and the gym equipment acts as both exercise equipment and source of power generation. Here 

reciprocating motion of the equipment is converted in to rotary motion using rack and pinion arrangement. 

Further the rotary motion is converted in to electrical energy by the use of alternators.     

Keywords:  Source of energy, conventional, renewable, gym equipment, Rack and pinion.  

  
1. INTRODUCTION 
The renewable energy resource has becoming an progressive subject among the research and scientific 

community. The idea is to build an energy resource that can generate renewable source of energy from day to 

day activities. The novel work is intended to covert the mechanical energy into electrical energy from the gym 

equipment when people start doing the workouts.  The converted electrical energy can be used to power lights, 

charging of cell phones and other small applications which require less power. Further these systems can be 

improved for large scale power generation with minimum cost and marketability. In this project provision has 

been made for the efficient and controlled power storage. The gym equipment is connected to dynamo motor 

which converts kinetic energy in to electrical energy. The converted electrical energy can be used to power the 

lamps, charging etc. Most of the fitness center equipped with  treadmills, rowing machines , stationary bikes, 

pull up machine  etc to burn calories. Power produced will be dissipated as heat energy. This heat energy if it is 

captured and used as an alternate source of energy will be good for environment and reduce the consumption 

electricity from the primary source.  The process of capturing, converting and storing of this energy is called 

Energy Harvesting(EH), There are different methods available of converting in to electrical energy using gym 

equipment. The various gym equipment are Treadmill, pull up machine, bicycle etc.  

1.1 Tread Mill   
Tread mill equipment are used both in gym and home. Tread mill consists of path like structure which rotates 

and shift, so that the person can walk and run like in out door. He can also set the speed according to his 

requirement and capacity. The burnt calories can also be converted in to electrical energy and even it has been 

implemented in many houses and gym centers. It can produce up to 95 Watts of power in average which can be 

used for many applications. Fig 1 shows the setup of tread mill in a gym.  

 

 

 

 
FIGURE 1. Tread mill in a Gym 
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1.2 Pull up machine   
Another very important equipment in gyms are pull up machines where people try to lift heavy loads when they 

do the exercise. These equipment are not widely used since power generation is relatively less as compared with 

other equipment. Power generation is done when the loads are lifted. Conversion of energy from mechanical to 

electrical is done by attaching rack and pinion arrangement or with sprocket. Fig 2 shows the gym pull up 

equipment. 

 
FIGURE 2: Gym pull up equipment     

 

 

1.3 Stationary bicycle 
 

Stationary bicycles are one of the very important equipment in gyms. These bicycle are used for cardio vascular 

exercises for both men and woman. It is one of the best exercise for heart. These stationary bikes are coupled 

with electrical generator which is used in the gym are called eco bikes. The mechanical work I,e pedalling of the 

pedals in turn rotates the wheel attached to it, these wheel is connected to electrical generator.  These types of 

bicycles are used in modern gyms. Fig 3 shows the stationary bicycle used in the gym. 

 
FIGURE 3. Stationary bicycle used in gym 

 

2. CONSTRUCTION  
2.1 Energy conversion equipment for Gym machine 

 

In this project an attempt has been made to design and fabricate electricity generation from pull up machine. We 

are expecting an output of 55 – 60  watts, this can be used lamps, an amplifier and an ipod charger. This system 

consists of many sub systems that will work collectively for the efficient production of electric power. The first 

sub assembly consists of elements which converts kinetic energy from pulling to generator. The second system 

consist of electrical generator, this sub system transfers rotational movement in to output AC voltage. The next 

sub system converts AC power to DC, This DC power is stored in batteries. The stored energy is sent to the 

inverter which converts 12V DC to 12V AC. By using step up transformer the 12V AC is stepped to 230V. 
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FIGURE 4. Output of pulley connected to alternator  

  
 

3. METHODOLOGY  

 
 Initially the frame of the body has been set up which contains the major components of the model. The 

frame has been taken from gym(not in use) which is converted to our requirement. 

  Bearings are provided at proper position which carries the main shaft which is then supported in the 

frame. Pulleys are added(in between)  to reduce the human effort.  

 A wire rope is used to connect between the handle at one end and the other end is attached to dead 

weight through pulley. 

 Dynamo along with pulley is also supported on the frame which is connected to driver pulley using 

rope. 

 The electrical connections has been made which is connected to dynamo . 

 The conversion of AC from the dynamo to DC  is done using rectifier circuit. 

 The output from the rectifier is connected to 12V battery where it is stored. 

 When people start using the equipment for work out the lifting of weight causes the rotation of the 

main shaft which is then connected to dynamo which produces electricity and it is stored in batteries. 

 

4. COMPONENTS USED AND ADVANTAGES AND DISADVANTAGES   
The main components used in this project work includes frame, handle. Bearings, shafts, pulleys, dynamo, 

batteries and dead weights. Some of the advantages include less maintenance cost, avoids any fossil fuels, 

environment friendly, human fitness and electrical energy can be stored in batteries.  

The major disadvantages include , as compared with bicycle or treadmill less power conversion, since more 

mechanical linkages there is a possibility of failure of the assembly, weight of the structure and sub structure is 

high so it is difficult to transport, additional attachments are more, the initial cost is bit high.  

 
5. CONCLUSIONS AND SCOPE FOR FUTURE WORK 

CONCLUSIONS 
 

 The design and fabrication of innovative gym equipment to convert kinetic energy in to electrical 

energy has been carried out. 

 Storage of energy is very important and necessary part of the project work, it has been ensured the 

stability of the system is maintained. These models vary in complexity and accuracy and therefore the 

model chosen must match the application for which it is needed 

 These systems can be incorporated in many places and if it is operated regularly it can convert 

sufficient amount of energy. 

 It will be very helpful for the rural areas. In this day where the world is challenged to be more 

responsible in its sourcing of electrical power, the method of human power generation could be a 

solution that also helps mitigate the issue of obesity and overweight. 
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Scope for Future Work 

 By having more number of dynamo more power can be converted in to electrical energy 

 It can be adopted with variable gear ratio can be adopted  

 It is possible to add fly wheel , speed control devices and voltage protection devices so that the system 

is full proof.  

 If the system is installed in gym centres where more and more equipment’s then more energy can be 

converted and power generation can be done in a large scale.  
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ABSTRACT  
Irrigation or water use for agriculture is the biggest water consumer. Reducing water use for irrigation 

means significantly to water saving. Drip and mist irrigations are methods of water application which consume 

water more efficiently and more agriculture products produce from same amount of water. This project aimed to 

assess performance of mist irrigation to supply irrigation water for sapling. The vegetables cultivated were spinach, 

mustard, and water spinach. The indicators employed were discharge, uniformity, dan water productivity. The 

uniformity was measured using distribution uniformity (DU) and Christiansen uniformity index (CU). 
Keywords: Irrigation, Water, Temperature, Agriculture, Mist irrigation, nozzle. 

  
1. INTRODUCTION 

 

Irrigation is a very essential part of agriculture especially when there is inadequate supply of water through rain fall. 

Therefore, there should be an easy way to irrigate the plants [1]. In many areas of the planet, the quantity of rainfall 

isn't capable to meet the moisture requirements of crops. Hence Mist irrigation is an important improvement over 

convenient to other irrigations. It stimulates natural rainfall by breaking water droplets within the sort of rain 

uniformly over the land surface when needed at required quantity during a uniform pattern, this type of irrigation 

not only helps is propagation of right amount of water to the plant but also to control the temperature around it, this 

system is specific for a crop and hence its usage is limited [2].  

 

Though there are various processes available for developing FGMs, an cost effective method for 

production of the bulk FGMs, liquid metallurgy route with centrifugal force method is preferred for 

the reason that, it is economically feasible and capable to produce large size products. Centrifugal 

casting is found to be the simplest and cost effective technique for producing large size engineering 

components, such as pipes, shafts, bushings.  This project aims to fabricate horizontal centrifugal 

casting machine and also develop Al6061 alloy using fabricated machine. 

 

Proper scheduling of irrigation is critical for efficient water management in crop production, particularly under 

conditions of water scarcity. The effects of the applied amount of irrigation water, irrigation frequency and water 

use are particularly important. To improve water efficiency there must be a proper irrigation scheduling strategy. 

So this project devices design and fabrication of mist irrigation system. This process could thus eliminate the 

excess piping required in case of the drip irrigation and sprinkler irrigation systems [3]. The mist irrigation system 

is very efficient and saves both manual labour and water consumption. 

 

FIGURE 1. Mist from Nozzle 
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FIGURE 2.  Lay out for testing mist irrigation 

Nozzles were rated at 1/8 inch of water per hour at 40 pounds pressure. Later in the season it was obvious that the 

nozzles were spaced too closely; therefore every other nozzle was removed for the remainder of the season except 

in the west and east border rows.  Four nozzles were also left at the south end of each lateral. 

Nozzle: A durable, fail-safe nozzle is an indispensable part of an effective mist system. You don’t want nozzles 

leaking... 
Compression fittings: Compression fittings are sturdier pieces that connect your water-brining hose to water-

misting... 
Tube or hose: The water-carrying tube is the most easy-to-use and economical part of the mister system. Choose a 

¼-inch... 
Filter: attaching a mesh filter to the spigot that feeds your mister system is mandatory. 

 

2. MATERIALS AND METHODOLOGY 

Cauliflower seeds of the variety”lettuce seeds” were seeded on may17 2022, after 10 days the seedlings were 

transplanted to woodenflats 2.5 by 2.5 inches apart. On may30th the plants were planted in the field and watered 

immediately after transplanting. Rows were spaced feet a apart and the plants within the rows. A mist system was 

installed over the plots so that mist could cover the entire area.   

 

The main water line on the north side of the plots ran in an east-west direction, Mist lines were place over the 

rows.  Running south from the main line. This line was 3 feet long and 0.8cm in diameter. The three lateral lines 

containing the mist nozzles were 0.3cm in diameter and 9 feet long. The lateral lines on the west side of the plot 

were placed feet apart. The next lines were placed the two lines on the east side of the plot were placed feet apart. 

 

The analysis consisted of parameters, namely discharge, distribution uniformity, Christiansen uniformity index, 

vegetable water productivity, and biomass water productivity. Discharge received of each box were calculated 

using equation                 

Q=V/t 

 Where Q was discharge, V was volume of irrigation water collected on each box, and t was duration of each 

operation 
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FIGURE 3. Germination of seeds in the selected area 

 

3. RESULTS AND DISCUSSION 

This project tried to assess the performance of water saving irrigation. The water saving meant the irrigated 

farming produce more harvest from a unit of water consumption. this projects also aims to control the temperature 

around the plants so that the plant is at optimum condition no matter the natural temperature outside.the table 1 

shows the water discharge compare with drip irrigation and mist irrigation . 

TABLE 1.Water discharge compare with drip irrigation and mist irrigation 

 

 

TABLE 1: Water productivity (kg/m3) 

Type indicator spinach lettuce 

Mist irrigation Vegetable water 

productivity 

0.8360kg/m3 0.8250kg/m3 

 

4. CONCLUSION  

This project provides a significant increase in the advantages to traditional irrigation methods. It provides the 

moisture to the plant as well as to the atmosphere surrounding the plant there by maximizing the water usage. It 

uses various calculation and equipment to reduce water consumption and excess pipeline. Thus this is the complete 

improvement to the traditional agricultural irrigation methods and also to most of the automated methods such as 

manual irrigation, drip irrigation, spray irrigation system etc  

Future Scope 

The future scope of this project can be made compatible with automated smart irrigation system is designed so that 

the user has full control and almost no manual work. it can be made into large scale agricultural fields, it also helps 

in controlling crop control during droughts and other drastic climate changes. It can also help in yielding good 

quality seasonal or non-seasonal crops/plants for modern agriculture, a smart irrigation system is one of the best 

techniques that give more production in minimum duration. To many extend, this smart irrigation system is designed 

and fully automated to minimize manual handling in agriculture.  

Type Minimum discharge, qmin  Maximum discharge, qmax 

Drip irrigation 4.25 ml/sec 8.25 ml/sec 
Mist irrigation 0.81 ml/sec 1.78 ml/sec 
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ABSTRACT 
In Diesel/methanol compound combustion system (DMCC) the effect of methanol injection timings on combution , performance 

and emissions were comprehensively investigated . The experimental results demonstrated that methanol injection timings playes 

important roles in combution and emission control . Nox and soot emission were all decreased while HC and CO emission 

increased significantly .HC emission firstly increased and then decreased , while CO emission always increased. 

1. INTRODUCTION 

 

Diesel engine is an internal burning engine where in start of the fuel is brought about by the raised temperature of the air in the 

chamber because of the mechanical pressure. Diesel engines works by packing just the air. This builds the air temperature inside 

the chamber to such a serious level that atomized diesel fuel infused into the burning chamber lights suddenly. In any case, the 

issue with diesel engine is its higher pace of contamination discharges. Among the fundamental contaminations Nitrogen Oxides 

(NOx), Carbon Monoxide (CO), Hydrocarbons (HC), Particulate Matter (PM), Carbon Dioxide (CO2), Sulphur Dioxide (SO2), 

aldehydes most unsafe poisons of diesel engine are NOx and PM. To adapt to the exacting discharge standard, green engine 

which diminishes exhaust emanation ought to be created. Execution of after-treatment frameworks like Diesel particulate channel 

(DPF), incite critical increase in outflows decrease were attempted. Diesel particulate channels (DPF) is the gadgets that truly 

catch diesel particulate matter in the Fumes line to Forestall the Delivery to the Climate.[1] 

          1.1 Diesel Engine  
A 4-stroke engine is a very common variation of an internal combustion engine. Most modern internal combustion-powered 

vehicles are 4-strokes, powered by either gasoline or diesel fuel. During engine operation, pistons go through 4 events to achieve 

each power cycle. The definition of an event is an up or down piston motion. Upon completion of the 4 events, the cycle is 

complete and ready to begin again.4-stroke engines deliver a good balance of power, reliability and efficiency. When it comes to 

emissions, 4-strokes separate each event mechanically, which reduces unburned fuel emissions. It also separates oil from fuel, 

which significantly reduces carbon monoxide emissions. This combination of desirable traits has earned the 4-stroke the top spot 

in passenger vehicles today.[2] 

 
 

FIGURE 1: CRDI Diesel Engine 

1.2 Diesel Particulate Filter 
The particulate filter consists of a porous ceramic (silicon carbide). it has a honeycomb like structure with a large number of 

channels that are alternately closed at their ends so that the exhaust gas flow is forced to pass through the fine pores of the filter 

walls. The gasious substances can pass through without any problem, where by the much larger soot particles and other solids 

are retained on the partition walls and deposit on the wall surfaces.   [3]. 

 
 

 

FIGURE 2: Diesel Particulate Filter 
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1.3 Catalytic Converter 
 

As emission regulations have tightened, the complexity of the catalytic converter system has increased. Meeting the demands    

of tightening legislation may require increased converter volume, translating into the use of multiple catalytic converter  

elements within a vehicle exhaust system. 

Components used in this work consisted of Cordierite flow-though monoliths wash coated with alumina and platinum catalyst  

as well as Pt/Pd which provides low temperature T50 values for CO and HC, But in the case of under floor catalytic converter,  

which is widely used for many years because of convince of packaging as its catalyst LOT has 200 to 300s. In order to reduce  

this delay, and to increase the efficiency of the catalyst at low temperature, the improvement in wash coat formulation is  

introduced with the help of new precious metals such as Pt/Pd 

Oxidation of carbon monoxide to carbon dioxide: 

2CO + O2 → 2CO2 

Oxidation of hydrocarbons (unburned and partially burned 

Fuel) to carbon dioxide and water: 

CxH2x+2 + [(3x+1)/2] O2 → xCO2 + (x+1) H2O (a combustion reaction).[3] 

 

2. TEST PREPARATION 
 

The setup consists of single cylinder, four stroke, Diesel engine connected to eddy current dynamometer for loading. It is  

provided with necessary instruments for combustion pressure and crank-angle measurements. These signals are interfaced to  

computer through engine indicator for PV diagrams. Provision is also made for interfacing airflow, fuel flow, temperatures  

and load measurement. The set up has stand-alone panel box consisting of air box, fuel tank, manometer, fuel measuring unit,  

transmitters for air and fuel flow measurements, process indicator and engine indicator. Rota meters are provided for cooling  

water and calorimeter water flow measurement. 

When the engine is started the diesel is supplied to the combustion chamber directly and the ethanol is supplied to the engine 

by Time Valve at different time intervals like 2millisec, 3millisec, 4 millisec,5 millisecond using manifold injection with help 

of ECU. The emission of the engine is tested for different loads at different time intervals. 

TABLE 1: Properties of Methanol and Diesel 

                        Properties METHANOL Diesel 

Density (kg/m3) 792 816 

Kinematic viscosity 0.792-7.37*10-7 m2/s  2.20 

Flash point 9 48 

Fire point 36 55 

Calorific value (MJ/kg) 22.7 45.66 

Pour point -12 -9 

Total acidity (mg of KOH/g) 0.56 0.38 

3. CONCLUSION 

This paper shows that the emissions can be reduced by injecting the methanol fuel with diesel at certain time intervals  and 

using catalytic converter, diesel particulate filter . Injecting methanol at different time intervals 2ms,3ms,4ms and 5ms are 

suitable for engine operations. 

The use of various ATD devices like CC,DPF and DOC are required to reduce the emission further. and methanol can also be 

used as a substitute for SI engines but needs greater modification in injection system. 
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ABSTRACT 
 

The primary aim of the project is to design and fabricate a four-wheeler nut removing tool for tightening and 

removing of two nuts in single time. With the increase in use of cars on the road, the failure of tires has been 

increased considerably. Usually the cars are provided with spanner and a jack for the replacement of spare 

tires. Due to difficulties in maintaining uniform torque to remove nut and to save time. The main objective of the 

present work is to design and develop a single tool, which can be used for assembling and disassembling of nuts 

of tires in automobiles with minimum effort and time. Care has been taken for easy maintenance, storage and 

handling.  

Keywords: Four-wheeler nut, uniform torque, automobiles and tires.  

1. INTRODUCTION 
In the modern world four wheeler has become the essentials. These four wheelers  are provided with T-nut 

wrench and jack to replace the tires when there is a puncture or any other problem  in the tires. For women or 

teen the usage of jacks is a hard task. Once any problem arises  with  the vehicle to replace the tires which  takes 

lot of time and effort. Drivers should have basic knowledge of tire replacement procedure if such problem 

occurs. In order to change the tire, one requires minimal skills. Virtually every car has a tire replacement tools 

such as the L- shaped nut remover and jack supplied by the manufacturer accurate tensioning of a screw is 

necessary. It is a fact that a huge effort is required to open a single nut of a car wheel and it will become a 

tedious task to open the wheel in extreme atmospheric conditions. It also creates problem when there is an 

emergency situation. Here is the solution to the problem mentioned above by Adjustable Unified Wheel Opener, 

it is a special tool designed for opening a wheel with ease. It is so designed that it can open all the four nuts of a 

car wheel in one time. And the most desired achievement is that, the total effort and time needed in the process 

is very less. It can open and also refit the wheel with the same tool. This project is intended to develop a special 

tool to remove nuts from the tires with minimum time and effort for women and teens. 

 

2. CONSTRUCTION  
Nut lightener consists of gears of different sizes, the handle which will be rotated by the operator is connected to 

the smaller gear which is mounted on the bearings. The wheel nuts are connected to gear drives through 

extension rods. Slots are provided to make adjustments for opening of tires which are having different centre 

distances. Linear motion has been provided  by keeping a support plate above the gears. The supporting and 

base plates are connected by bolts and nuts. The modelling of the assembly has been done in SOLID EDGE. 

The parametric modelling of the gear drives  were also carried out. Fig 1 shows Multi-nut lightener and lug 

tightening pattern. 

  

FIGURE 1:  Multi-nut lightener and lug tightening pattern 
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3. WORKING PRINCIPLE 

Gears are arranged in such a way that, by applying approximately 200N force with both hands on to the handle 

will rotate the gears, finally the required torque is applied on to the spanner to open two wheel nuts at a time. 

The idea is to develop a complete mechanism in one assembly which can be used in automobile workshops, 

house holds etc. The machine operates when a force is applied by both hands, due to which central gear rotates 

in the direction as the handle and by the engagement of driven gears rotate in opposite direction. Bearings are 

attached to support the drives and proper transmission. The force is transmitted to the sockets at the end of the 

connecting rods and thus the nuts are removed. The pinion meshes with four auxiliary gears which are in  turn 

connected to a gear whose axle containing the socket spanners at its end. The other end is connected to bevel 

gear. The main shaft and the follower can be placed at any desired position by using a lock nut arrangement. 

The entire design depends on the gears and its transmission , even the small error can cause the failure of 

complete assembly. The proper design involves in analysing stresses acting, tooth engagement and meshing etc. 

It is essential to analyse and simulate the gear drives with advanced software’s and to find the proper 

engagement of the tooth. Fig 2 shows the modelling of gear drive assembly. 

 
FIGURE 2: Modelling of gear drive assembly 

 

4. COMPONENT DETAILS  

4.1 Spur Gear 
Spur gears are the simplest straight cut gears. It consists of disk or cylinder with projecting teeth radially. If the 

gears are viewed at 90 degrees from the shaft length the tooth faces are straight and aligned parallel to axis of 

rotation.  Fig 3 shows the spur gear drive  

 
    FIGURE 3: Spur gear drive  

 

4.2 Box spanner socket  
Socket spanner is a type of spanner that is used as a closed socket format, rather then a typical open type 

spanner or wrench to turn a fastener, typically in the form of a nut or bolt. The head of the socket wrench 

resembles the nut or bolt head cover and the sense of the handle not fixed.  Fig 4 shows the box spanner socket 

set. 
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FIGURE 4: Box spanner socket set 

4.3  Bearings  
Ball bearings are used to reduce the rotational friction and support radial and axial loads. This is achieved by 

using at least two races to contain the balls and transmit the loads through the balls. As one the races rotates it 

causes the balls to rotate as well. Due to the ball rolling they have much lower co-efficient of friction than 

sliding contact bearing.   Fig 5 shows the typical ball bearing.  

                  

FIGURE 5: A typical ball Bearing 

4.4 Power transmitting shaft   
Power transmitting shaft is a machine element which is used to transmit power from one place to another. For 

proper transmission  of the power various elements like pulleys, gears, crank etc are mounted on it. Keys and 

splines are used as mounting elements. The material used for the shaft should have high wear resistant, good 

heat treatment properties and should have sufficient hardness. Fig 6 shows a typical power transmitting shaft. 

 
    FIGURE 6: Power transmitting shaft  

4.5 DC Motor  
Motors are the electro mechanical devices that convert electrical energy in to mechanical energy in the form of 

torque and rotation. Either alternating current or direct current can be used as an input to the motor. The result is 

the mechanical motion either translation or rotation. It has mainly two parts namely stator and rotor. Stator is the 

stationary electrical component and rotor rotates with the main shaft. Fig 7 show the typical DC motor.  

 
FIGURE 7: shows DC motor 
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5. METHODOLOGY 
An extensive survey has been carried out, initially the Modelling of the form tool using CATIA software. Even 

the parametric modelling of the gears were done based on the results obtained from the design calculations.  

Finally fabrication of the model has to be performed in accordance with the results obtained.   

 

6. CONCLUSION  
The design and fabrication of form tool for removing and tightening of the bolts for the tires has been carried 

out. The gears were designed as per the standards, the validation of the results has to be carried out in been 

carried out by using finite element software. The results were found to be satisfactory.  

 

REFERENCES  
[1] Mohd, Azman., 2003 “Design And Fabrication Of Vehicle All Wheel Nuts Remover,” International Journal 

Of Computer Sci. & Electronic Engg. (IJCSEE), Vol.1, Issue 3, ISSN: 2320-401x, pp. 381-384 

[2] Mukhtar, M., 2014 “Design Improvement And Computer Assisted Fabrication On The Impact Wrench For 

Car Wheel Nuts Puller In Automotive Industry,” Australian Journal Of Basic And Applied Sciences, 8(4) Spl., 

ISSN:1991-8178, pp. 548-553.  

[3] Abd Aziz, A. R., 2008 “Improvement and Optimization of Tyre Nut Remover With 114 PCD,” Uni. 

Malaysia Pahang, Thesis Degree.  

[4] Bhandari, V. B., “Design Of Machine Elements,” Tata Mcgraw Hill Publishing House Ltd., Second Edition.  

[5] Dr. Pandya, N. C., and Dr. Shah, C. S., 2009 “Machine Design,” Charotar Publishing House Pvt. Ltd., 

Edition 7th.  

[6] www.macsteel.co.za  

[7] Pravin, Kumar, Harsh, Raghuvanshi, 2013 “Design And Analysis Of Spur Gears In Different Geometric 

Conditions,” International Journal Of Engineering And Advanced Technology (IJEAT) ISSN:2249-8958, 3(2), 

pp. 8-13.  

[8] Malleev, Hartman, Edited By Grover, O. P., “Machine Design,” CBS Publishers Pvt. Ltd. Edition 5th.  

 

 



National Conference on Recent Innovations in Engineering-2022                                  ISBN:978-81-929425-2-0 

 

91 

Dept. of Mechanical Engg., K.S.Institute of Technology Bengaluru-560109  

 

LOW COST MECHANICAL FLOOR CLEANING MACHINE- A REVIEW 

Darshan Gowda K M 

Student 

Department of Mechanical Engineering 

                                    K.S. School of Engineering and Management  

                                                                Bangalore -560109 

 

ABSTRACT 
Cleaning is the important factor of daily routine process. Effective cleaning and sanitizing our surrounding helps 

to improve the mental health of human beings as well as animals around us. At home effective way of floor 

cleaning can be done by using blooms or mops or even automatic floor cleaning machine which are available 

in markets. But in areas like hospitals, Schools, Cinema theaters, or any public places manual cleaning is not 

effective as it may cause health issues and also it will be difficult job for the worker. Purchasing cost and 

maintenance cost of the automatic floor cleaning machines that are available in the market are very high. Most 

of these floor cleaning systems are combined with sensors and robotic drives with programmable controllers 

and few other are operated by remote control. Since these machines uses electric Motors /robots/sensors/ electric 

circuits, the machine is more delicate, and hence cannot be used to clean rough areas. In order to overcome 

these problems, there is a need of low-cost eco-friendly floor cleaning machine. Therefore, the main aim of this 

project is to fabricate eco-friendly floor cleaner with simple mechanical mechanisms, which can be operated 

easily and with less maintenance cost. 

Keywords: Floor cleaning methods, man power reduction, dry and wet cleaner, mopping. 

 

1. INTRODUCTION  

1.1 NEED FOR FLOOR CLEANING METHOD  

Cleaning machine is very much useful in cleaning floors and outside ground in hospitals, houses, auditorium, 

shops, bus stands and public place etc. In modern days interior as well as outside cleaning are becoming an 

important role in our life. Cleaning of waste is a very important one for our health and reduces the man power 

requirement. Many of floor cleaning machines are available but we developed machine is very simple in 

construction and easy to operate. Anybody can operate this machine easily. Hence it is very useful in hospitals, 

any large area space. The time taken for cleaning is very less and the cost is also very less. Maintenance cost is 

less. Much type of machines is widely used for this purpose. In our project we have made the machine to operate 

in a fully mechanical way with a little amount of electrical components. The Floor cleaner is of very simple 

construction and is very easy to operate; anyone can operate it without any prior training of any sorts with safety. 

It is very important one in any hospitals, hotels, bus stands etc.   

Effective cleaning and sanitizing helps and protect the health of the human beings directly and indirectly. Also, 

cleaning and sanitizing prevents the pest infestations by reducing residues that can attract and support bees, pests 

etc. It also improves the shelf life of the floor, walls etc due to regular cleaning and maintenance. In recent years, 

most of the people prefer to use trains or buses for commuting and hence these places are littered with biscuits 

covers, cold drink bottles etc. Hence, it is necessary to clean the bus stands and railways stations at regular interval. 

There is no one single cleaning method that is suitable for all locations and occasions and effective cleaning 

depends upon type of cleaning device, cleaning technique and also the equipment should be user friendly. 

Cleaning work can be physically demanding and a need has been identified to developed methods for systematic 

ergonomics evaluation of new products. Anybody can operate this machine easily. It consist of moisture cotton 

brush, the brush cleans the floor and dried with aid of small blower. Hence it is very useful in hospitals, houses, 

etc. The time taken for cleaning is very less and the cost is also very less. Maintenance cost is less. Much type of 

machines is widely used for this purpose. But they are working under different principles and the cost is also very 

high.  

1.2 DIFFERENT METHODS OF FLOOR CLEANING MACHINES  

• Traditional damp mapping is the first method of floor.  

• As technology develops the robots were able to clean the floor.  
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• Using sensors the remote control floor cleaner has been introduced.  

• By mechanical means some of the floor cleaners are introduced in today‟s market.  

 

2. EXISTING SYSTEM  

Many researchers have designed and fabricated floor cleaning machine which are operated using various 

techniques. These works are been discussed in the following paragraph  

 Samarth G Gaikwad [1] designed and developed a Multi-functional floor scrubber and cleaner as shown in fig 

2.1. The main components of the machine are tanks for cleaning water, Supporting Structure of the machine, 

Vacuum and squeegee arrangement. Brush and Motor Assembly, Speed Reduction Pulleys. By using a pump and 

timer-controlled mechanism the solution can be sprayed at regular intervals resulting in its efficient usage. Also, 

ultrasonic sensors with line and follower arrangement will make the machine autonomous. There is also a scope 

to suck the debris and small chips on the floor by utilising the vacuum pump or by creating a separate magnetic 

chip collection mechanism which can be attached at the frontend of the machine. The dirty water from the floor 

is discharged into the tank through high quality vacuum hose attached to the squeegee that we can see in the same 

fig 1. The hose is connected to the squeegee by special rubber connectors which ensure that there is no any leakage 

through joints. Tanks were fitted in frame and spot welded to make the assembly permanent. Then the motor with 

speed reduction pulley and brush were assembled. Then this setup was fitted to the mounting bracket with the 

help of nut and bolts. A swinging arrangement is provided between the motor and bracket to ensure effective 

cleaning even on uneven floors.  

    

 
                                              FIGURE 1. Multi-functional floor scrubber and cleaner  

M. Ranjith Kumar [2] designed a manually operated floor cleaning machine in which it can perform both for dry 

mopping and wet mopping which we can observe in fig 1. In which it consists of Body (for pedal operated), Frame 

(dry cleaner), Brushes (dry cleaning), Dust chamber, supporting wheels, Mop (wet cleaning), Distributer tube 

(disinfectant liquid) and Water tank. For manual operation, pedal operated body is selected as the rider machine, 

to which dry cleaner (sweeper) attachment is made to the front wheel of the body. A frame is constructed for dry 

cleaning purpose, one side which brushes are winded and the shaft rotates by driven mechanism thereby pushing 

the dust into the dust chamber attached to the frame. For wet cleaning, wet mops are attached at the rear end of 

the body, which operates by sliding mechanism on the floor when the body moves, disinfectant liquid is spread 

just before the mops from a plastic tank during wet cleaning operation. This floor cleaning machine is specifically 

designed to clean the floors which are plane and smooth, such as tiles, mosaic and cemented smooth surfaces.  
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FIGURE 2. Manually operated floor cleaning machine  

S. Monika [3] designed and implemented Smart Floor Cleaning Robot using Android App  shown in fig 2. A 

robot vacuum cleaner is an autonomous robotic vacuum cleaner which includes self-drive mode and cleans the 

floor autonomously without human control. This robot vacuum cleaner consists of spinning brushes, mopping, 

UV sterilization and security cameras for cleaning purpose. This vacuum cleaner had some drawbacks like 

colliding with obstacles and stopped at a shorter distance from walls and other objects. It was not able to reach to 

all corners and edges of the room and left those areas unclean. An automatic floor cleaner robot has brushes 

attached to its sides to collect the dust. This robot uses ultrasonic sensors to avoid obstacles and change its 

direction and it has a suction unit that sucks in the dust while moving around the room freely. But the drawback 

of this robot is that it cannot clean the wet floor.  The sweeping brush placed under it sweeps the dust and waste 

from corners and edges. It has a powerful motor suction unit which sucks in the dirt into the filtered dust bin.                           

  
FIGURE 3. Floor cleaning robot using android app  

Chawan Swaroop[4] designed a Semi-automatic floor cleaner with obstacle avoidance for indoor applications is 

shown fig 3. The robot floor cleaner is equipped with some standard parts. These are the batteries, and electrical 

motors, and Arduino circuit. They selected motor of 60rpm. For the better control over the movement of the robot 

2-wheel drive mechanism is selected. Aurdino circuit consists of Arduino Mega 2560, Ultrasonic Sensor, Servo 

Motor, L298N Motor Driver, DC Motor. This cleaner is Considered for indoor application, by select the motor 

which creates that much vacuum and from this analysis and used found a motor with centrifugal compressor from 

portable car vacuum cleaner and also provide a dustbin inside. For clamping of vacuum cleaner they fixed the 
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broad compartment at backside by using U clamp. Chassis which assembles all parts and carries all stresses 

without distortion. Using rivets and nut bolts we clamped all components on chassis. It contains everything needed 

to support the microcontroller simply connect it to a computer with a USB cable or power it with a AC-to-DC 

adapter or battery. The future scope of the designed product is, it  can be enhanced with addition of total automatic 

working using Bluetooth/Wi-Fi module, Battery monitoring, self-charging, and to set alarm on/off time manually 

are the future scope of this project.   

                                       

                                               FIGURE 4. Semi-automatic floor cleaner  

Senthil Kumar [5] designed a Remote Controlled Autonomous Floor Cleaning Robot as  shown in fig 4. This 

Floor Cleaner is an integrated floor cleaning device. It has three major components of Machine, water pump, 

pipes, Mop Assembly and Pad Driver. Machine consists of 1 pair of wheels, squeeze assembly, solution tank, 

rubber skirt and gallon recovery tank. And the machine outer layer is made up of Durable plastic housing is 

corrosion and impact resistance. In this machine there have been used two types of mops which is first one is for 

Dry cleaning and another one for wet cleaning. Dry/dust kind of mops are used here to absorb dry and loose 

particles like dust, earth etc. from the surface of the floor. It consists either a yarn or similar kind of fabric and it 

is considered as a initial step of cleaning a floor. A wet mop is used as a secondary step in cleaning surface and is 

swept all over the surface to dissolve and absorb liquid form of waste. The pump transfers the water from the 

water storage tank and spills it in front of the mops on the floor. And they use of rubber pipes and connect it to 

the inlet of pump to take water from the water tank using the pump to drop it in front of the mops.  The pump can 

be operated via smart phone.  

In this design they have used sensors. In this case sensors are basically used for observation of the stairs. Sharp 

sensors are used so that it can detect a drop in height and eventually helps the robot detect any change in the height 

drop of the surface such as stairs or high platforms. When sensor detects stairs, state on the output will be high. 

Once the drop in height is detected, the robot immediately goes back to a safer area so that it can operate like it 

does in normal conditions.                                  

  

          FIGURE 6. Remote controlled floor cleaning robot  
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Pranav [6] designed automatic floor cleaner which helps to cleaning the floor automatically with the help of motor 

source as shown in fig 6. The main components required for constructing the floor cleaning machine are dc motor, 

water tank, water solenoid valve, ac motor, scrubber, belt & pulley, chain drive, battery, electronic control board. 

In this device, a motor is used as a power drive. It consists of scrubber, water tank, water solenoid value, belt, 

pulley arrangement and wheels. Foam water is stored in the water tank and is sprayed to the floor by actuating the 

water solenoid valve, and a scrubber will clean the floor by means of rotation of motor, the scrubber will rotate 

through motor and chain drive.   

Gap in the Literature:  

  

• The floor cleaner available in market is costing and very sensitive to large surface.  

• Flooring must be flat surface without bumps or bubbles.  Vacuum cleaner robots cannot cope with 

obstacles well.  

• Heavy to lift the vacuum cleaners as they are bulky  

• Running electricity bill depending on the vacuum cleaner model.  

• No reusable dustbin bags.  

  

To overcome above problems, fabricating a simple floor cleaning machine which can be operated mechanically 

is needed.  

 

3. METHODOLOGY  

  

  

   4. Testing and Evaluating  

        The fabricated Machine will be tested for its efficiency  

  

  

  

    

  

  

  

  

1.   To study the existing Equipments available for floor cleaning   

            A   detailed L iterature review is  carried   out to find various floor cleanin g  

equipments operated   using    

I.   Mechanical   mechanism,   

II.   Comp uter  programme ,    

III.   Robotic operated etc .  available    

2.   Design the Floor Cleaning Machine operated using Mechanical Mechanism   

U s ing  CAD Software  Mechanical   Operated Floor cleaning machine i s  

Designed   

     3.   Fabricate the Floor cleaning Machine   

II.   Selection of materia l for fabricating  different parts of the machine   

III.   Parts are fabric ated and  joined   by Mech a nical Joinin g and Welding  P rocesses   
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4. EXPERIMENTAL DETAILS  

Figure 8 a & 8 b  below shows the manual sketch for the proposed model and fig 8c shows the final Design of 

the proposed model prepared using CAD software   

  

    
 (a)                          (b)  

  
(c)  

FIGURE 8. Proposed Designs  
Cleaning machine is very much useful in cleaning floors and outside ground in hospitals, houses, auditorium, 

shops, bus stands and public place etc. The machine which we designed is run by a human effort or a man power. 

The roller brush is fixed with pair of wheels which are present in the front and it is connected with the help of 

shaft. And for Wet cleaning process Mop is connected at the rear end. And liquid solution can be stored in the 

bottle which is present near the handle.  The handle can be adjusted for a required height. And mechanism of the 

designed floor cleaning machine is totally mechanical. .When the force is applied manually, the wheels are moved 

and the roller acts as a cleaning brush. The forward movement of the wheels collect the trash into the bin. This 

bin is further removed to dump the waste to the desired place.  

 At the handle we can observe a mop. A plastic bottle is fixed to the same handle of the mop, which consists of 

either a plain water or floor disinfectant mixed water used to clean the floor. It‟s manually operated and the cost 

is also low.  

Expected Outcome  

 The Proposed Model is cost efficient, as it can be made of simple parts, like mop, water bottle, sheet metal and 

rod   

• Simultaneously both wet and dry-cleaning process is possible.  

• It environment friendly product as it can be operated manually without any external power source  

 
5. CONCLUSIONS  

This project proposes floor cleaning Machine, which can be operated in easier manner and more efficiently when 

compared to manual cleaning.  The human effort required for cleaning large areas can be reduced by implementing 
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this floor cleaner.  This project is designed and fabricated with an idea of simplifying the process of floor cleaning. 

It is model is designed in such a way that it provides flexibility in operation and effortless cleaning at a reasonable 

budget. This project titled “LOW COST MECHANICAL FLOOR CLEANING MACHINE” is designed with the 

hope that it will be very much useful & economical and helpful for industries, hospitals, workshops and 

households.   
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ABSTRACT 

This paper shows the construction of low cost mechanical ventilator. which is a device used for patients with acute 

breathing problems. The main motivation for this project is to bridge the demand for ventilator during covid19.and to 

reduce the cost of ventilation. This is very effective and matches with the clinical ventilators. Simple mechanism 

(slider and crank) is selected wisely to get effective ventilation at min cost. Experiments carried out in the laboratory 

that had emulated healthy and unhealthy patients illustrate the potential benefits of the derived mechanical ventilator. 

Keywords: Mechanical ventilator, low-cost ventilator, Covid-19, Slider crank. 

1. INTRODUCTION 

Ventilators are the life saving machines used as very crucial equipment in icu's it is used for the patients with acute 

respiratory failure[1].The concept of ventilation is not new it was developed by Greek physician and scientist gallen 

in second century AD [2].At that time it was termed as “iron lungs “ [4]. Later on during mid of 16th century 

scientist by name Andreas Vesalius published his work by the title. 

“Dehumani corpris fabrica” which is the base for modern positive pressure ventilator [5].In 1864 Alferd Jones 

designed first ventilator which at the time was used to treat paralysis, bronchitis, asthma [6]. later on lot of development 

took place in this field as a result we have more sophisticated more accurate ventilators in hospitals[7].But situation 

changed after February 2020 the need of ventilator increased to peak due to the pandemic Covid-19. India having a 

population of 140 crore has only 48000 clinical ventilators[8] , number of   cases crossed 7 lacks  per day this created 

huge  short age of clinical ventilator,it was imported from different countries in large amount[9].At that  time the 

concept of low cost portable ventilator was introduced this can be used to a patient[12] with mild to moderate 

respiratory failures it is non invasive[13],reliable device that can be used as alternative to bulky expensive hospital 

ventilators this ventilators can be brought by small clinics or an individual and it does not require any specialized 

person to operate it [14]. 

2. MATERIALS  

2.1. Ply Wood: 

Plywood is a material manufactured from thin layers or "plies" of wood veneer that are glued together with adjacent 

layers. It is an engineered wood from the family of manufactured boards which include medium-density 

fiberboard (MDF), oriented strand board (OSB) and particle board (chipboard).The board is used of dimension 

550*305mm as shown in fig1 

 

 

 

FIGURE 1. Plywood 

 

 

https://en.wikipedia.org/wiki/Wood_veneer
https://en.wikipedia.org/wiki/Engineered_wood
https://en.wikipedia.org/wiki/Medium-density_fibreboard
https://en.wikipedia.org/wiki/Medium-density_fibreboard
https://en.wikipedia.org/wiki/Oriented_strand_board
https://en.wikipedia.org/wiki/Particle_board
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2.2 PVC PIPE: 

PVC pipes have clear environmental advantages over traditional materials. As PVC is a low carbon plastic, PVC pipes 

require less energy and fewer resources to manufacture. Moreover the ultra-smooth surface of PVC pipes reduces 

pumping costs and energy use.The pipes are of 290mm length,32mm diameter and 405mm length,26mm diameter , 

shown in fig2  

 

 

 

                                        

FIGURE 2. PVC Pipes 

2.3 FLANGE: 

A flange is a method of connecting pipes, valves, pumps and other equipment to form a piping system. Pipe flanges 

are manufactured in all the different materials like stainless steel, cast iron, aluminum, brass, bronze, plastic etc. The 

flange we used is of 8mm diameter.  As Shown in fig3 

 

 

 

 

 

FIGURE 3. Flange 

2.4 AMBUBAG: 

A bag valve mask (BVM), sometimes referred to as an Ambu bag as shown in fig 4, is a handheld tool that is used to 

deliver positive pressure ventilation to any subject with insufficient or ineffective breaths. It consists of a self-inflating 

bag, one-way valve, mask, and an oxygen reservoir. A Ambu bag of 1600ml capacity is used. 

 

 

 

 

 

FIGURE4.. Ambubag 

2.5 DC MOTOR: 

Motors are the electro mechanical devices that convert electrical energy in to mechanical energy in the form of torque 

and rotation. Either alternating current or direct current can be used as an input to the motor. The result is the mechanical 

motion either translation or rotation. It has mainly two parts namely stator and rotor. Stator is the stationary electrical 

https://pvc4pipes.com/sustainability/environmental-footprint/
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component and rotor rotates with the main shaft. We have used a motor of 12V,3A and 20kg-cm torque. 

 

2.6 SPEED CONTROLLER: 

Motor speed controllers are electronic devices that control motor speed. They take a signal for the needed speed and 

drive a motor to that speed. The controller is of 12v, 3A operating power . As Shown in fig 6 

 

 

 

 

 

FIGURE 6.  .Speed controlling unit 

2.7.  POWER SUPPLY: 

A power supply is an electronic circuit that converts the voltage of an alternating current (AC) into a direct current 

(DC) voltage. It is basically consisting of the following elements: transformer, rectifier and filter. It converts Ac to 

DC and supplies current at 12v. 

3. METHODS 

The layout as shown in fig 8 was constructed in order to reduce the area and arrange the components compactly and 

efficiently for working purpose. 

         

FIGURE 8. 2D Layout                                                                           FIGURE 9.. Fabricated Model 

Two S-stands are mounted on the ply wood base to support the slider crank mechanism using T joint, Ambu bag is 

placed over the M-stand above which PVC pipes are incline arranged. On the left top of layout torque tower is placed 

where DC motor rotates the acrylic arm in clockwise direction, whose speed can be altered from the circuit box, where 

circuit connections are done. The final outlook is as shown in fig(9) . 

4. WORKING PRINCIPLE 
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Fabrication was  made in such a way that during the first half cycle rotation of the acrylic arm the PVC link compress 

the ambu bag that creates the pressure on the outer valve due to which the oxygen is pushed towards the patient. 

Similarly during the second half cycle of acrylic arm the PVC link retraces its path, due to the vacuum created in the 

bag the pressure is built on the inlet valve as the result oxygen occupies the void space in the ambu bag. This is how 

the slider crank mechanism of the PVC link helps in pumping the oxygen. 

 

 

 

 

 

 

 

 

 

 

 

FIGURE 10. 3D Catia Model                                                                                  FIGURE 11. Fabricated Model 

 

5. RESULTS AND DISCUSSION 

Fabricated device was tested at its full operating speed which is about 13-15 rpm which is the average rate of breathing 

[1], and at different settings of compression of the ambubag and the results found are as shown in the table. 

TABLE 1. Experimental results 

 

Sl No COMPRESSION PRESSURE 

(mm of Hg) 

PRESSURE 

(Kpa) 

1 1/4 7 0.93 

2 1/2 13 1.73 

3 3/4 18 2.4 

 

The average pressure which is needed for an adult is 5-25mm of Hg[8]. After the conduction of the experiment the 

pressure developed during the 1/4th compression was 7mm of Hg (0.93Kpa), at 1/2 compression the pressure 

developed was 13mm of Hg (1.73Kpa), at 3/4th compression the pressure developed is 18mm of Hg (2.1Kpa).The 

developed pressure falls well within the range of pressure that is required for an adult. 
 

6. CONCLUSION 

The developed project works on the principle of slider crank mechanism to develop positive  pressure for respiration 

,and the pressure developed  falls under the required range of  pressure required for an adult  human, the device built  

is cost effective and can be used on patients with low to moderate respiratory problems. 
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ABSTRACT 
The present paper represents the design and development of semi-automated machine vice. In this the work 

piece will be held and released automatically for the machining process with the help of pneumatic cylinder. 

When the workpiece is present between the jaw the IR sensors senses the workpiece and signal is fed to the 

circuit board, in the circuit board Arduino is present which controls the operating process, the pneumatic 

cylinder piston will move forward the moving jaw front and hold the workpiece rigidly. It reduces the human 

power, the jaw will move fast and hold the work piece, the drilling operation is carried out after the operation 

is carried out the jaw will return back to its position. Also increases the accuracy and the time utilization is 

reduced.  

Keywords: Semi-Automated Machine Vice, Pneumatics, Arduino, IR Sensor, Solenoid Valve. 

 

1. INTRODUCTION  
A machine vice is a work holding device used to hold a work piece while operating it on a drill press or milling 

machine.  

Work holding and releasing is the most essential act to carry out machining. These are commonly used in the 

machine shop[2]. Its main objectives are to hold the job in proper position, release the job quickly, hold the job 

rigidly, to prevent vibration of the job while the machining is carried out[6]. There are many types of work 

holding devices like machine vices swivel vices, universal vice, pipe vice, T-Bolt’s ‘U’ clamps, Goose neck 

clamp, angle plate, Jigs and fixtures etc. These are all mechanical type work holding devices[1,3]. In the previous 

inventions the jaw was used to move by manual power where it had many disadvantages like time consuming, 

more human power to tight the work piece[8]. So, in this project we developed a machine vice which works by 

the use of air compressor using Arduino and sensor for the drilling operation. Here the loading and unloading is 

quick. The job can be held more rigidly.  

 

2. COMPONENTS 
To obtain the fabricated model the below mentioned components are used and they are explained as follows: 

   2.1 Arduino Uno  
Arduino Uno is a popular microcontroller development board based on 8-bit ATmega328P microcontroller. 

Along with ATmega328P MCU IC, it consists of other components such as crystal oscillator, serial 

communication, voltage regulator, etc. to support the microcontroller.  

 
FIGURE 1: Arduino [11]  

2.2 IR Sensor Module  
The IR sensor module consists mainly of the IR Transmitter and Receiver, Op-amp, Variable Resistor (Trimmer 

pot), output LED along with few resistors.   

IR LED emits light, in the range of Infrared frequency. IR light is invisible to us as its wavelength (700nm – 

1mm) is much higher than the visible light range. IR LEDs have light emitting angle of approx. 20-60 degree 
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and range of approx. few centimeters to several feets, it depends upon the type of IR transmitter and the 

manufacturer. Some transmitters have the range in kilometers.   

 
FIGURE 2: IR Sensor [12]  

 

2.3 5V Dual-Channel Relay Module  
The dual-channel relay module is more or less the same as a single-channel relay module, but with some extra 

features like optical isolation. The dual-channel relay module can be used to switch mains powered loads from 

the pins of a microcontroller. Dual-Channel Relay Module Specifications consists of: Supply voltage 3.75V to 

6V, Trigger current – 5mA, Relay maximum contact voltage – 250VAC, 30VDC, Relay maximum current – 

10A.  

 
FIGURE 3: 2 Channel Relay Module [13]  

2.4 Pneumatic Cylinder   
Pneumatic cylinders are mechanical devices which use the power of compressed gas to produce a force in a 

reciprocating linear motion. It consists of pistons and cylinder. The cylinder is a Single acting cylinder one, 

which means that the air pressure operates forward and spring returns backward.  The air from the compressor 

is passed through the regulator which controls the pressure to required amount by adjusting its knob. The piston 

is generally made up of Aluminium and is of medium work. The Pneumatic Cylinder is made up of Cast iron 

graded.   

 
FIGURE 4: Pneumatic Cylinder [14]  
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2.5 Solenoid Valve  
The Solenoid Valve is also known as Directional Valve is one of the important parts of a pneumatic system.  

Commonly known as DCV, this valve is used to control the direction of air flow in the pneumatic system.  The 

directional valve does this by changing the position of its internal movable parts. It is of ½ inches and has the 

pressure of 0 to 7kg/cm2. It is the type of 5/2 Solenoid valve. It is made up of High-Speed Steel HSS.   

 
FIGURE 5. Solenoid Valve [15]  

2.6 PU Connectors, Reducer and Hose Collar 
In our pneumatic system there are two types of connectors used, one is the hose connector and the other is the 

reducer.  Hose connectors normally comprise an adapter (connector) hose nipple and cap nut. These types of 

connectors are made up of brass or Aluminium or hardened steel.Reducers are used to provide inter connection 

between two pipes or hoses of different sizes. These reducers are made up of gunmetal or other materials like 

hardened steel etc. 

 
FIGURE 6. Connectors, Reducer and Hose Collar [16]  

2.7 Stand   
It generally consists of four legs and is made up of Mild Steel. It acts as supporting frame. The Pneumatic 

cylinder is clamped to the stand and the whole top body is mounted on it. The dimensions are 480x300x270mm 

and the thickness is 20mm. 

 
FIGURE 7. Stand 

2.8 Drill Motor  
A drill is a tool used for making holes. This is connected to the DC motor which is mounted on the top of the 

model. When the Sensor senses the work piece present between the jaw the drill operation starts.  
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FIGURE 8:: Drill Motor [17]  

2.9 Battery  
The Lead-Acid Battery is used to start the model fabricated for working process. It is a type of rechargeable 

battery with a specification of 12V, 7.5A.  

 
FIGURE 9. Battery 

3. DESIGN AND ASSEMBLY  

 
 
FIGURE 10. Isometric View of Fabricated Machine Vice  

                       
FIGURE 11:: Front View of Fabricated                                       FIGURE 12: Top View of Fabricated  

      Machine Vice                                                                     Machine Vice  

4. METHODS 
All the components as per the specifications are procured. The design was carried out. As per the design 

specifications the frame was fabricated. On the frame the pneumatic cylinder was clamped where the cylinder 
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was tested successfully. To the cylinder piston a rectangular piece was welded which acts as the moving jaw. 

On the top of the frame a vertical frame was welded in which the drill motor battery was fixed. To the frame 

drill motor was fixed for the operation process. To move the drill up and down a screw shaft was welded and 

connected to the drill battery. Below the jaw a sensor is attached to indicate the presence of work piece. By using 

arduino a coding was done using Embedded C language. The circuit board was created on which 2 Dual-Channel 

Relay, Regulator, Arduino is present. To the circuit board the drill motor, sensor, solenoid valve was connected. 

After the finishing of the model it was tested successfully as shown in the figure 13.  

 
FIGURE 13: Fabricated Machine Vice 

5. RESULTS & DISCUSSIONS  
As per the standard specifications the machine vice is fabricated and tested. The size of the work piece mounted is 

220x95x5mm. The maximum displacement the jaw can open is 130mm. The Sensor senses the work piece present 

between the jaws and indicates the circuit board to start the process. The solenoid valve allows the compressed air pass 

through the pneumatic cylinder where it moves forward clamping the work piece rigidly. The circuit board starts the drill 

motor in which the drilling operation is executed. After the operation is completed the jaw will unclamp the work piece.  

 
6. CONCLUSIONS 
Semi-Automated Machine Vice is fabricated according to the design specifications and it was tested by mounting a work 

piece of 220x95x5mm on which the drill operation was done successfully. With the help of mechanical motion obtained 

due to the application of pneumatic force the vice can be clamped. By this, it reduces the human power. The jaw will 

move faster and holds the work piece and it returns back to its position. Also this increases the accuracy and the time 

utilization is reduced. 
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ABSTRACT 

Our country India is an agricultural country. Almost 64.9% of people are dependent on the agriculture but due to abrupt 

climate change and global warming the farmer are not able to provide proper nutrition and minerals to the plants which 

can be obtained from irrigation. So In this project we are designing and fabricating the soil moisture sensing robot. “Soil 

moisture sensing robot” is automated irrigation vehicle using Arduino microcontroller (ESP8266) system which is cost 

effective and can be used farm field. The proposed system is developed to automatically water the plants when the soil 

moisture sensor will detect the soil is insufficient of water by using the Arduino as the centre core.The soil moisture sensing 

robot is a fully functional prototype which consist of soil moisture sensor, the android phone is used to display the whether 

the soil is hydrated or not and the pump status. The application (blynk) is used to control the on/off switch of the water 

pump.When the soil moisture sensor senses the dry soil, it will show the weather the soil is hydrated or not in the android 

phone, and the application will switch on the water pump automatically to start the watering process and vice versa. 

Keyword: -Arduino, Microcontroller, Pump, Android phone 

1. INTRODUCTION 

Irrigation is the major part in the agriculture. Manual watering of the plants in 

the farming field requires more time and labour. In last few years many 

devices and technologies are been used by the farmer to provide automation 

in the farming which reduces the effort and can be time consuming for them. 

The purpose of making the project is to build soil moisture sensing robot 

which is able to detect whether the soil is hydrated or not, whatever the result 

is achieved it is displayed on the screen of the phone. If the soil is not hydrated 

then it will show the message that it is not hydrated after this use of pump 

come into the picture 

Microcontroller based soil moisture sensing robot allows a simple and low 

cost method for irrigating the crops the crops automatically. In the proposed 

system we use application (blynk) to display the information. In this project 

we are using soil moisture sensor for 

irrigation purpose. In the project we are using Arduino Uno controller. 

For wireless communication, the hotspot of the phone

is turned ON which transmit status of sensor as well as 

receives the command from phone to turn ON and OFF the 

motor pump. 

 

 

 

                      FIGURE 1. Soil moisture sensor 
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2. COMPONENTS 
The components used in this project are: 

2.1 DC Electric Motor 

Dc motor or direct current (Fig 2) motor is a electrical machine which transforms electrical energy into mechanical energy. 

Dc motors are used in the application where high starting torque is required, and accurate speed control over variable voltage 

take place. The capacity of motor used in project is 60 rpm 

 

FIGURE 2. DC Electric motor 

 

 

 

2.2 Node Microcontroller unit (MCU): 

Node MCU is an open source platform based on ESP8266 which can connect objects and data transfer using the wifi control. 

The programming code is written for ESP8266 wifi chip using Arduino IDE, for which installation of ESP8266 libraries is 

needed 

 

 

 

    FIGURE 3. Node Microcontroller unit



Figure 6.Soil moisture with 
module 
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2.3 Lead acid battery: 

Lead acid battery is the most commonly used battery which has long lifetime and low cost compared to other type of battery. 

They are used in back-up power supplies for smaller computer system and many more. The capacity of battery which we 

are using in the project is 6 V, 5 AH 

 

2.4 Arduino Uno

Arduino Uno is an open source hardware and software platform that is easy to use. Arduino boards are capable of reading analog 

or digital input signals from various sensors. 

2.5 Soil Moisture Sensor:

Soil moisture sensor measure the water content in the soil and can be used to estimate the amount of water stored in the soil. 

It doesn’t measure the moisture directly, it measure the change in some other soil property that is related to water content.

FIGURE 4 .Lead acid battery 

FIGURE 5.Arduino Uno 

FIGURE 6. Soil moisture with module 
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3. METHODOLOGY 

 

     FIGURE 7.Using the component the product is assembled FIGURE 8. Block diagram 

 

 Initially the battery (lead acid) is used to switch ON the system, once the system is On Adruino Uno start to 

operate. 

 

 Since all the instruction (Input) are inserted in the Arduino Uno it will control the working of Bluetooth 

module as well as Moisture Sensor. 

 

 

 Moisture sensor is used to detect the whether the soil is hydrated or not. 

 

 Bluetooth module (hotspot) is used to transmit the message on the screen of the user. 

 

 

 If the soil is not hydrated then watering in the soil can be done by the help of pump. 

 

 The motor driver acts as the interface between the motor and control circuit (Arduino Uno) whatever the 

instruction is provided the motor driver help motor to work according to it. 

 

4. RESULT 

The soil moisture connected to an Arduino which is in turn interface with android application using Wi-Fi shield. Soil 

moisture is continuously monitored by sensor and the output displayed on the screen.  

 

5. CONCLUSIONS 

The introduced automated system is able to reduce the man efforts, wastage of water as well as power consumption and   

helps in obtaining good yield. The Bluetooth controlled (hotspot) is helpful in detecting the status of the soil by sitting 

away from the field.Soil moisture sensor helps in providing the better irrigation system and good crops with fewer inputs. 
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ABSTRACT 

This Paper involves the review on the development of Aluminum alloy (6061) using forging process. The Standard 

Al 6061 alloy ingots was melted and super-heated in the electrical resistance furnace for about 8 hours at 750°C. The 

superheated melt was reinforced with zirconium dioxide in 3% and 6% weight proportions. The molten metal was 

poured into a cylindrical rod die of dimensions 300mm x 20mm and allowed to solidify at ambient temperature. The 

cast specimens were later forged for comparison study purposes. The microstructure and mechanical characterization 

of forged and unforged cast specimens. The microstructural characterization of forged cast sample exhibits fine grain 

structure with spherical morphology of secondary magnesium and silicon magnesium and silicon phase in the Al 

matrix whereas the unforged cast sample indicates coarse with dendrite type morphology. The strength results in terms 

of tensile of forged cast specimen reveals significant improvement in the tensile strength over the unforged cast 

specimens due to unforged cast specimen due to refined grain structure. The hardness results in terms of brinell 

hardness of reinforced specimens showed decrement compared to their base alloy. 

Keywords: Aluminium 6061 alloy, ZrO2, stir casting, Optical microscopy, Keller’s reagent 

 

 

 

 

 

 

 

 

 

 

 

 

  



National Conference on Recent Innovations in Engineering-2022                                                                                                       ISBN:978-81-929425-2-0 

 

Dept. of Mechanical Engg., K.S. Institute of Technology Bengaluru-560109 115 

 

 

DESIGN AND FABRICATION OF AIR BRAKE SYSTEM USING IC ENGINE EXHAUST GAS 

 

Shrinidhi D1, Swasthik D K1, Uday Kiran P1, Ujwal N1 , Dr. Saleem Khan2 

1 Students, 2 Assistant professor  
Department of Mechanical Engineering,  

K.S. Institute of Technology, Bengaluru, Karnataka. 

 
ABSTRACT 
The aim of this project is to design and fabricate an Air Brake System based on Exhaust gases of an IC engine. The main objective is to reduce the workloads 

of the engine drive to operate the air compressor, because the compressor is not operated by the engine drive. A turbine is placed in the path of exhaust from 

the engine. The turbine is connected to a dynamo by means of coupling, which is used to generate power. Depending upon the airflow the turbine will start 

rotating, and then the dynamo will also start to rotate. A dynamo is a device which is used to convert the kinetic energy into electrical energy. The generated 

power can be stored in the battery and then this electric power has loaded to the DC compressor. The air compressor compresses the atmospheric air and it 

stored in the air tank and the air tank has pressure relief valve to control the pressure in the tank. The air tank supplies the compressed pneumatic power to the 

pneumatic actuator through solenoid valve to apply brake. The pneumatic actuator is a double acting cylinder which coverts pneumatic pressure into linear 

motion. The generated electric power from the turbine used to compress the air in the DC compressor then supplied the pneumatic power to the air braking 

system. The exhaust gas was effectively utilized to perform the air braking system in addition to the conventional braking system and found the improvement 

in the braking performance. 

 

Keyword: Air Brake, Exhaust, Pneumatic actuator, Dynamo, Solenoid valve, Kinetic energy. 

1. INTODUCTION 

A brake is a mechanical device that inhibits motion by absorbing energy from a moving system It is used for slowing or stopping a moving vehicle, wheel, 

axle, or to prevent its motion, most often accomplished by means of friction. 

Most brakes commonly use friction between two surfaces pressed together to convert the kinetic energy of the moving object into heat, though other methods 

of energy conversion may be employed. For example, regenerative braking converts much of the energy to electrical energy. 

Friction brakes on automobiles store braking heat in the drum brake or disc brake while braking then conduct it to the air gradually. When traveling downhill 

some vehicles can use their engines to brake. 

An air brake or, more formally, a compressed air brake system, is a type of friction brake for vehicles in which compressed air pressing on a piston is used 

to apply the pressure to the brake pad needed to stop the vehicle. Air brakes are used in large heavy vehicles, particularly those having multiple trailers which 

must be linked into the brake system, such as trucks, buses, trailers, and semi-trailers in addition to their use in railroad trains [1].  

2. MATERIALS AND METHODOLOGY 

2.1 ENGINE 

As shown in figure 2.1, an engine is a machine designed to convert chemical energy into useful mechanical motion. Heat engines, including internal combustion 

engines and external combustion engines (such as steam engines) burn a fuel to create heat, which then creates motion. The internal combustion engine is 

classified into two types and they are diesel engine and petrol engine. Originally, an engine was a mechanical device that converted force into motion [3]. 

In this project, we use 59.9cc Spark Ignition four stroke single cylinder engine. it consists of a piston that moves within the cylinder fitted with two valves. 

The distance moved in one direction is called stroke and the cylinder diameter is bore. The piston is said to be at the top dead centre position the volume of the 

cylinder is minimum. 

                                       

                                                           

                                                     

                                                                                       Fig 2.1, IC Engine 

 

2.2 AIR BRAKE SYSTEM 

Air brake systems are typically used on heavy trucks and buses. The system consists of service brakes, parking brakes, a control pedal, and an air storage tank. 

For the parking brake, there's a disc or drum brake arrangement which is designed to be held in the 'applied' position by spring pressure. Air pressure must be 

produced to release these "spring break" parking brakes. For the service brakes (the ones used while driving for slowing or stopping) to be applied, the brake 

pedal is pushed, routing the air under pressure (approx. 100–120 psi or 690–830 kPa or 6.89-8.27 bar) [2] to the brake chamber, causing the brake to be 

engaged. Most types of truck air brakes are drum brakes, though there is an increasing trend towards the use of disc brakes in this application. Figure 2.2 shows 

the nomenclature of a typical air brake system. 
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                                                                                 Fig 2.2, Air brake system. 

2.3 AIR COMPRESSOR 

Figure 2.3 shows an air compressor which is a device that converts power (using an electric motor, diesel or gasoline engine, etc.) into potential energy stored 

in pressurized air (i.e., compressed air). By one of several methods, an air compressor forces more and more air into a storage tank, increasing the pressure. 

When tank pressure reaches its engineered upper limit the air compressor shuts off. The compressed air, then, is held in the tank until called into use. The 

energy contained in the compressed air can be used for a variety of applications, utilizing the kinetic energy of the air as it is released and the tank depressurizes. 

When tank pressure reaches its lower limit, the air compressor turns on again and re-pressurizes the tank.  

An air compressor must be differentiated from an air pump which merely pumps air from one context (often the surrounding environment) into another (such 

as an inflatable mattress, an aquarium, etc.). Air pumps do not contain an air tank for storing pressurized air and are generally much slower, quieter, and less 

expensive to own and operate than an air compressor. The compressor that we are using in the project has a capacity to withstand 300psi of pressure. 

 

                                                                         

                                                                                    Fig 2.3, Air compressor 

 

2.4 PNEUMATIC CYLINDER 

As shown in figure 2.4, a pneumatic cylinder(s) (sometimes known as air cylinders) are mechanical devices which use the power of compressed gas to produce 

a force in a reciprocating linear motion.  

Like hydraulic cylinders, something forces a piston to move in the desired direction. The piston is a disc or cylinder, and the piston rod transfers the force it 

develops to the object to be moved. Engineers sometimes prefer to use pneumatics because they are quieter, cleaner, and do not require large amounts of space 

for fluid storage.  

Because the operating fluid is a gas, leakage from a pneumatic cylinder will not drip out and contaminate the surroundings, making pneumatics more desirable 

where cleanliness is a requirement. 

 

 

                                                           

                                                                                Fig 2.4, Pneumatic cylinder. 

 

2.5 SOLENOID VALVE 

A solenoid valve is an electromechanically operated valve. The valve is controlled by an electric current through a solenoid: in the case of a two-port valve the 

flow is switched on or off; in the case of a three-port valve, the outflow is switched between the two outlet ports. Multiple solenoid valves can be placed 

together on a manifold.  

Solenoid valves are the most frequently used control elements in fluidics. Their tasks are to shut off, release, dose, distribute or mix fluids. They are found in 

many application areas. Solenoids offer fast and safe switching, high reliability, long service life, good medium compatibility of the materials used, low control 

power and compact design [5]. 

Besides the plunger-type actuator which is used most frequently, pivoted-armature actuators and rocker actuators are also used. 
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                                                                              Fig 2.5, Solenoid valve. 

2.6 BATTERY 

A rechargeable battery, storage battery, secondary cell, or accumulator is a type of electrical battery which can be charged, discharged into a load, and recharged 

many times, as opposed to a disposable or primary battery, which is supplied fully charged and discarded after use. It is composed of one or more 

electrochemical cells. The term "accumulator" is used as it accumulates and stores energy through a reversible electrochemical reaction. Rechargeable batteries 

are produced in many different shapes and sizes, ranging from button cells to megawatt systems connected to stabilize an electrical distribution network. 

Several different combinations of electrode materials and electrolytes are used, including lead–acid, nickel–cadmium (Ni-Cd), nickel-metal hydride (NiMH), 

lithium-ion (Li-ion), and lithium-ion polymer (Li-ion polymer). Figure 2.6 shows a typical rechargeable battery. 

 

                                                                      

                                                                                      Fig 2.6, Battery 

 

2.7 PNEUMATIC PIPES 

Pneumatic tubes (or capsule pipelines; also known as pneumatic tube transport or PTT) as shown in figure 2.7, are systems that propel cylindrical containers 

through networks of tubes by compressed air or by partial vacuum. They are used for transporting solid objects, as opposed to conventional pipelines, which 

transport fluids. Pneumatic tube networks gained acceptance in the late 19th and early 20th centuries for offices that needed to transport small, urgent packages 

(such as mail, paperwork, or money) over relatively short distances (within a building, or at most, within a city). Some installations grew to great complexity, 

but were mostly superseded. In some settings, such as hospitals, they remain widespread and have been further extended and developed in the 21st century. 

We have used 8mm pneumatic pipes currently for the passage of air into the cylinder in order to actuate the movement. 

 

                                                                         

                                                                                 Fig 2.7, Pneumatic pipes. 

 

2.8 DYNAMO 

Dynamo is an electrical generator. This dynamo produces direct current with the use of a commutator. Dynamo was the first generator capable of generating 

power in the industries. The dynamo uses rotating coils of wire and magnetic fields to convert mechanical rotation into a pulsing direct electric current. A 

dynamo machine consists of a stationary structure, called the stator, which provides a constant magnetic field, and a set of rotating windings called the armature 

which turn within that field. On small machines the constant magnetic field may be provided by one or more permanent magnets, larger machines have the 

constant magnetic field provided by one or more electromagnets, which are usually called field coils. The commutator was needed to produce direct current. 

When a loop of wire rotates in a magnetic field, the potential induced in it reverses with each half turn, generating an alternating current. However, in the early 

days of electric experimentation, alternating current generally had no known use. The few uses for electricity, such as electroplating, used direct current 

provided by messy liquid batteries. Dynamos were invented as a replacement for batteries. The commutator is a set of contacts mounted on the machine's shaft, 

which reverses the connection of the windings to the external circuit when the potential reverses, so instead of alternating current, a pulsing direct current is 

produced. 

2.9 METHODOLOGY 

 

An IC engine powered by petrol is used to produce exhaust gas. Here we are placing a turbine in the path of exhaust from the silencer. The turbine is connected to a dynamo, 

which is used to generate power. 

Depending upon the airflow the turbine will start rotating thus rotating the dynamo. A dynamo is a device which is used to convert the kinetic energy into 

electrical energy. The generated electric power is stored in a battery after rectification. Thus, the stored electrical power is use to run the DC compressor. The 

compressor compresses the air from the exhaust. When the brake is applied the 5/2 solenoid valve is activated and it allows the air to actuates 

the pneumatic cylinder thus the brake is applied [1]. Figure 2.9 shows the block diagram of the workflow of the project. 
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Fig 2.9. Block diagram. 

 

3. RESULTS AND DISCUSSIONS 

The temperature and pressure increase when the load is increased depending upon the operating conditions. Pressure and temperature will vary depending on 

load conditions as well as voltage will vary. Therefore, the voltage should be checked by using a multi-meter. The voltage is measured by using a multi-meter 

during variable condition. The below calculation is calculated based on the literature survey. The battery is used for charging and it is tested. Voltage is 

measured by using a voltmeter. The current is measured by ammeter while energy is recovered from the exhaust gas. The area of turbine is measured and 

calculated on the basis of design criteria. The power available at the turbine is calculated by below formula. 

Formula: 

Swept Area, 𝐴 = 𝜋𝑟2 

R = radius of turbine = 27.5x10−3m 

Velocity of the Turbine = (𝜋 x D x N)/60  

Were,    

D= turbine diameter = 55x10−3m  

N= rpm      

Cp = power co-efficient                                                                                                    

Turbine power,                                                                                                 

P= (
1

2
) x Density x (Velocity) 3 x Cp x Area  

  

Model Calculation: 
Swept area (turbine),  

𝐴 = 𝜋𝑟2  

= 𝜋 x (27.5x10−3)2 

=2.37x10−3𝑚2  

 

Velocity of the turbine, Velocity     

                                                                         

= 
𝜋 x D x N

60
 

= 
𝜋 x 55x10−3x 95

60
       

                                                                                      

= 0.2735 m/s 

 

Power available at the turbine 

= (
1

2
) x Density x Area x (Velocity) 3 x cp = 0.5 x1.25 x 2.37x10−3x (0.2735) 3 x 0.5 =1.51x10−5watts.  

 

 

4. CONCLUSION 
 

The above calculation show the result of our project i.e. in the 1st trial at RPM 1500 the dynamo rotated at the speed of an RPM 95 And power generate was 

1.51x10−5watts. We can conclude that whenever RPM of the engine is increased RPM of the dynamo will also increase and power generation will be more. 

We can also recover the energy that is being discharged from the exhaust gas without any change in performance.  
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ABSTRACT: 
This paper deals with the fabrication of a concentrated solar power electricity generator, since there is a scarcity of 

conventional energy resources, there is a need for the development and usage of renewable energy resources with a 

low initial investment. In this work, an attempt has been made to generate electricity from sunlight using mirrors and 

a black body. Here sunlight acts as the power source and the black body traps the heat which is intern used in converting 

water into super-heated steam. Here mirrors are replaced with PV cells where using mirrors the sunlight is reflected 

onto the black. Further, the generated steam runs over the turbine resulting in electricity generation 

Keywords:  CSP generator, conventional, renewable, mirror, black body, turbine 

 

1.  INTRODUCTION 
 

Renewable energy resource has become a progressive subject in the research and scientific community. The idea is to 

build an energy resource that can generate a renewable source of energy using sunlight. The work is intended to convert 

solar energy into electrical energy in which solar PV cells will be replaced with mirrors. Using a combination of mirrors 

concentrated heat is generated using which water will be converted into steam which will run over a turbine generating 

electricity which can be used for day-to-day activities or can be stored. In this model PV cells are replaced with mirrors 

and a black body is present at the center containing  water, sunlight is reflected onto the black body generating heat 

which converts water into steam over 30 minutes to one hour depending on the quantity of water and number of mirrors 

placed 

 

2. DESCRIPTION OF COMPONENTS 
 

2.1 Components used 
 Blackbody 

 Mirror 

 Motor 

 Pressure regulator 

 Voltmeter 

 Led Bulb 

 Propeller
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2.2 Blackbody 
 

A black body or blackbody is an idealized physical body that absorbs all incident electromagnetic 

radiation, regardless of frequency or angle of incidence. The name "black body" is given because it 

absorbs all colors of light. 

 

In our case, the black body absorbs all the sun rays falling on it that are reflected by the mirror and 

convert it into the form of heat 

 

 

 

 

 

 

 

 

2.3 Pressure regulator 
 

A pressure regulator is a valve that controls the pressure of a fluid or gas to the desired value, using 

negative feedback from the controlled pressure. Regulators are used for gases and liquids and can 

be an integral device. 

A pressure regulator is a control valve that maintains the set pressure at its inlet side by opening to 

allow flow when the inlet pressure exceeds the set value. 

  

 

 

 

2.4 Mirror 
 

A mirror or looking glass is an object that reflects an image. Light consists of waves, and when light waves reflect off the flat 

surface of a mirror, those waves retain the same degree of curvature and vergence, in an equal yet opposite direction, as the 

https://en.wikipedia.org/wiki/Physical_object
https://en.wikipedia.org/wiki/Absorption_(electromagnetic_radiation)
https://en.wikipedia.org/wiki/Electromagnetic_radiation
https://en.wikipedia.org/wiki/Electromagnetic_radiation
https://en.wikipedia.org/wiki/Angle_of_incidence_(optics)
https://en.wikipedia.org/wiki/Valve
https://en.wikipedia.org/wiki/Control_valve
https://en.wikipedia.org/wiki/Reflection_(physics)
https://en.wikipedia.org/wiki/Image
https://en.wikipedia.org/wiki/Light
https://en.wikipedia.org/wiki/Vergence_(optics)
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original waves, this phenomenon allows the mirror to reflect the sunlight onto the black body 

 

 

2.5 DC Motor 
 

A DC motor is any of a class of rotary electrical motors that converts direct current (DC) electrical 

energy into mechanical energy or vice versa. 

In our model, it converts mechanical energy into electrical energy using the steam generated 

which basically replicates the functioning of a steam turbine  

 

 

2.6 Voltmeter 
 

A voltmeter is an instrument used for measuring electric potential difference between two points 

in an electric circuit. It is connected in parallel. It usually has a high resistance so that it takes 

negligible current from the circuit. 

In this project voltmeter is connected in series with the DC motor which measure the current 

being generated.  

 

 

2.7 LED Bulb 
 

A light-emitting diode (LED) is a semiconductor light source that emits light when current flows 

through it. Electrons in the semiconductor recombine with electron holes, releasing energy in 

the form of photons. The color of the light is determined by the energy required for electrons to 

cross the band gap of the semiconductor. 

the electricity produced from the DC motor is given to the led bulb which indicated the 

generation of electricity. 

 

3. RESULT & DISCUSSION 
 

There are different types of CSP electricity generators but our model is based on a Solar tower where the black body will be 

placed on the tower at a height of 0.3 meters (30 centimeters) and a total of 60 mirrors will be placed in planetary form so that 

it can function round the clock. 

 

The mirrors r split into 3 rows consisting of 24 in the first and second row and 12 in the third row inclined at an angle of 30 

degrees 45 degrees and 60 degrees respectively, angles were determined based on the height of the tower and placement of the 

mirror. 

 

Once the CSP generator is exposed to sunlight Considering the water temperature to be around 23–25 degrees Celsius it would 

take 35-40 minutes for the water inside the black body to reach 100 degrees and is converted into steam which comes out with 

high pressure from pressure switch which runs over the propellers which is connected to the DC motor. 

 

As DC motor also works in reverse function due to the rotation of DC motor Small amount of voltage can be observed in the 

voltmeter which supplies power to the LED connected. 
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   M Saravanan [1] has developed “Arduino Based Voice Controlled Robot car” (October 2020) The main 

goal of this device is to create a robot car that can be powered by a person's voice order. These systems are 

commonly referred to as Speech Controlled Automation Systems (SCAS). The above-mentioned device is 

a prototype of our design. A cell phone is used to operate the robot; there are several articles that 

demonstrate the contact between a robot and a smart phone. The specified task is carried out in this design 

using an android application and a HC -05 Bluetooth Module. Bluetooth technology facilitates 

communication between the software and the robot car. The module will receive the commands that are 

sent over the channel. The aim of a voice-controlled robotic vehicle (VCRV) is for it to listen to and 

respond to the user's commands. 

Mrumal.K. Pathak [2] has “Robot Control Design Using Android Smartphone” (February 2015) The 

objective of this project is to build a robot which can be powered by an Android phone. In this design, the 

Android phone works as a remote control for the Robot.Bluetooth module and DC motors are interfaced to 

the microcontroller. The Bluetooth module sends the information from the Android phone to the controller. 

The controller is in charge of the robot's DC motors. In order to execute the project, the controller is loaded 

with a programming language in the Embedded"C“or“c++”or“java”. languages. This paper describes how 

to monitor a robot with a handheld using Bluetooth communication, as well as some of the core concepts 

of Bluetooth technology and the compact and robot segments. It shows an analysis of robots enabled by a 

smartphone by moving the robot forward, backward, left, and right with an Android software like Micro 

controller or Bluetooth. 

 

Shubh Srivastava [3] contributed “Voice controlled robot car using Arduino” (May 2020) The project's goal 

is to build a voice-controlled robotic car. Arduino microcontroller, motor drivers, and a Bluetooth module 

are used to power the device. Arduino is a piece of open- source hardware that can be used to create digital 

gadgets. A Bluetooth module is used to capture and read voice commands,allowing the control unit to 

communicate with the Bluetooth device. The controlling remote is a Bluetooth-enabled smart android 

smartphone. It is given a simple voice activated robotic vehicle. It constitutes of a mobile device that 

accepts voice commands and transmits them through Bluetooth to the Bluetooth module HC05.  

Aditya Chaudhry [4] implemented “Arduino based voice-controlled Robot” (June 2019) This research paper 

proposes a method that focuses on the idea of controlling a robot with a voice signal. The voice control 

robot is merely an example of how to control the movements of a simple robot using common voice 

commands. In this system they have used ATmega3898P It's a microcontroller on a single chip. It has an 8-

bit RISC processor core based on Harvard architecture. To monitor a robotic vehicle with our voice, we 

used a very reliable interface. 

Parichart Leechor [5] has wrote “Operation of a Radio-Controlled Car by Voice Commands” (March 2010) 

The purpose of this research is to drive a radio-controlled car via voice commands (RC car). The experiment 

involved sending a user's voice commands to a device, which then converted them into digital data. 

Thereafter, the data output was converted into radio signal commands. Finally, an RC car was functioned 

using radio wave commands. The first feature is voice command recognition, for that they have adopted the 

Hidden Mark Model (HMM), which is one of multiple voice recognition technologies. 

 

   The second part is the hardware, which involves a system dual port and RC car communication. To 

commence, we   

   use signal processing theory to convert the human voice into a system digital signal. After that, the digital 

signal is  

  converted to radio waves and used to power an RC vehicle. 

 P. Mahesh Reddy [6]. Providing human labor is the biggest problem all over the world. With the help of 

this device, they can move in a wheel chair on their own by just giving voice commands through Bluetooth. 

If any obstacle is detected while moving it informs the user and stops. It also detects if any fire and smoke 

occur due to emergency, detects and informs the prescribed number to get the required help. First, all user 



National Conference on Recent Innovations in Engineering-2022                                 ISBN:978-81-929425-2-0 

122 

Dept. of Mechanical Engg., K.S.Institute of Technology Bengaluru-560109  

 
 

signals are converted to script using Google's speech to text converter, that is built into the app. The 

command's text form will be sent to the robotic car's Bluetooth module. This Bluetooth module enables the 

car's microcontroller to the Android app for transmitting data. When the micro-controller receives the text 

signal, it directs the robotic car to drive in the appropriate direction 

Kirupa Ganapathy [7]. The voice directions are handled, utilizing an advanced mobile phone. The individual 

human right hand robot is created on a smaller scale controller based stage and can know about its present 

area.The viability of the voice control conveyed over a separation is estimated through numerous 

examinations. Execution assessment is completed with consequences of the underlying investigations. The 

developments to be forecasted are possibly referring to the applications in ventures, medical clinics and 

how, including the environmental laboratories 

Anjali Verma [8]. The Android application (AMR– Voice) is connected to Bluetooth Module (HC – 05), 

which is directly connected to Arduino Uno R3. We give command to the robot and it performs work 

according to the given command.Voice Control Robot is much useful for those areas where humans can’t 

reach. Robot can work in all type of situations like toxic area, in fire situations, polluted area and also on 

hills. This robot is very useful for those who is physically challenged. This robot is very small in size so we 

can use this project for spying or espial 

Subankar Roy, [9] Tashi Rapden Wangchuk, Rajesh Bhatt, "Arduino Based Bluetooth Controlled 

Robot", A robot is usually an electro- mechanical machine guided by a

 computer   

and electronic programming. Many robots are manufactured for

 manufacturing purposes and are found in factories around the world. The 

design of the latest inverted ROBOT that can be controlled using the APP for Android mobile. And 

in which we use Bluetooth communication for Arduino UNO and Android interfaces. Arduino can be 

interfaced on a Bluetooth module despite the UROT protocol. The robot motion can be controlled 

according to the command received from Android. The consistent output of a robotic system does 

not match with quality and repetition. These robots can be recyclable and can be interchanged to provide 

multiple applications. 

 

Anurag Mishra[10]. This paper describes easy and simple hardware for implementation of Face, Object 

and speech detection and recognition. Using an online cloud server. The speech signal commands 

converted to text form are communicated to the robot over a Bluetooth network. Svitlana 

Maksymova[11]. The article considers robot voice control software development. Program main 

window is displayed, as well as the recognition window, in which the operator can check the correct 

recognition and interpretation of voice commands. We consider the controls that are present on these 

windows.. To control the robot, it is necessary to compile a library of words that the operator can input to 

achieve the set goals. The main elements of this library are discussed and defined through the article. 

Also, the commands that may be needed in the case of interactive correction of actions are considered 

Akshay Kumar [12].This project presents a modern approach to remote and boundaries surveillance using 

a multi-functional robot based on current IOT. This robot continuously watches and sends live streaming 

to an authorized person. 

Here, the MJPG streamer is used to visualize the live video installed in the raspberry pi. The VNC software 

is installed on the local computer and connects to the raspberry pi that must be installed on the remote 

computer. The server transmits a duplicate of the display screen. This process includes a smart surveillance 

robot for military application. With the guidance of this robot, we can assess the current state of the border 

area in real time without depending on any human source. The surveillance robot provides us with live 

streaming video in response to our commands. The goal of this project is to create an equipment circuit that 

allows people to control robots or other home machinery using their voices. Smart phones are becoming 

increasingly powerful devices with the ability to interact with other appliances via Bluetooth, wifi, and other 

means. Bluetooth, despite being a low-cost mode of communication, provides a strong mode of connection. 

 

H.I.Darwish[13].This project will use Google voice recognition to analyze human speech and transfer it to 

text using the Google voice to text API. The converted text will be sent to the microcontroller as a code 

using the HC-05 Bluetooth. The HC-05 will act as a receiver (Rx) for this function, obtaining the code from 

the smart phone and forwarding it to the decode circuit.Via the UART protocol, a controller can 

communicate with the Bluetooth module. The aim of this project is to develop an equipment circuit that 

allows user to manage robots with their voices.The main part of the project to control the robot from any 

remote location is the creation of a web page. It will be necessary to construct a single platform from which 

we will access the robot. We can control the direction of the motor and the position of the camera from the 

web page, as well as monitor the video feed. It will be necessary to secure our website from anyone. 
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B.Mert[14]. In this paper, they develop a prototype of a smart robot whose movements are controlled by 

voice-commands and gesture- commands. Voice-command controls include an Android OS-based smart 

phone. Gesture-commands can be delivered either by hand using an accelerometer, or by tilt-getting using a 

smart phone's gravity sensor. Robot's body movements are controlled by the voice- commands, and its arms 

and claws are controlled by the gesture- commands. The robot's body will move backwards and forwards, left 

and right, and stop, on several things. The established robot's body movements are controlled by an Android 

OS-based smart-phone application called "AMR Voice."Using an online cloud server, this pre- developed 

Android application converts speech signal commands to text. The voice commands are processed and 

converted to text, which will then be sent to a Bluetooth module on board the robot through the smart phone's 

Bluetooth network link.The link manager protocol (LMP) is used to encrypt, exchange, and authenticate 

control signals sent to the robot.  

 

T.L.Chien [15].This robotic is designed to operate a vehicle using a Bluetooth module and a human voice 

command. The robot is received commands via an Android device. The Android application (AMR – Voice) 

is connected to a Bluetooth Module (HC – 05), which is in turn linked to an Arduino Uno R3 directly. A Voice 

Control Robot is extremely useful in environments where humans are unable to enter. While this robot is so 

small, we can use it for monitoring or spying. The Voice Control Robot is operated by a voice command given 

directly to the robot by the user. An Android application which serves as a transmitter is enabled on the 

handset. This android module offers the commands.The Arduino is understood using a Bluetooth module by 

the Android application AMR Voice. The Arduino is connected to a Bluetooth module (HC-05).These robotic 

aids can be used in various sectors, such as production, defence etc. for the shaping, production and tooling of 

materials. 
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ABSTRACT 

This paper deals with alternate source of energy, since there is a scarcity of conventional energy resources now a 

days, there is a need for developing and usage of renewable energy resource. In this work an attempt has been made to 

convert the energy released by people while driving around in city or highways.Here vehicles acts as the power source and 

the vertical axis wind turbine acts as source of power generation. Energy can be harvested using vertical axis wind turbines 

(VAWT) placed on the sides of the highways to make use of the vehicles moving in both directions. This work presents an 

experimental study of using a three-bladed helical VAWT specially designed and manufactured for producing electrical 

energy from wind energy of moving cars on highways for lighting purposes such as the highway lights, traffic signals, and 

light guide lines. 

 

Keywords: Source of energy, conventional, renewable, highways, vertical axis wind turbine 

 

1. INTRODUCTION 

Energy can be defined as the ability to do work. Modern civilization is possible because people have learned how to change 

energy from one form to another and then use it to do work. People use energy to walk and bicycle, to move cars along roads 

and boats through water, to cook food on stoves, to make ice in freezers, to light our homes and offices, to manufacture 

products, and to send astronauts into space. 

 

These forms of energy can be grouped into two general types of energy for doing work: 

 Potential or stored energy 

 Kinetic or working energy 

Energy can be converted from one form to another. For example, the food a person eats contains chemical energy, and a 

person's body stores this energy until he or she uses it as kinetic energy during work or play. The stored chemical energy in 

coal or natural gas and the kinetic energy of water flowing in rivers can be converted to electrical energy, which in turn can 

be converted to light and heat.There are many different sources of energy, which can be divided into two basic categories: 

Renewable energy sources. 

Non-renewable energy sources, 

Wind turbine 

Motivation for designing a vertical axis wind turbine is to contribute towards the global trend in wind energy production in 

a feasible way. Wind turbines are traditionally employed in rural areas; the goal of this research is to design a vertical axis 

wind turbine that can be used in cities. In particular, the turbines will use the wind draft created by vehicles on the highway 

to generate electricity. The idea is to offset the amount of pollution created by burning fossil fuels by introducing a potential 

source of clean energy. 

The vertical wind turbine design is selected because they are capable of capturing wind in any direction. The helical blade 

shape of the wind turbine is much quieter than the turbine with traditional blades, because they have slower speed along the 

blade tip. They are easy to install, they have low maintenance cost, and pose low risk for human and birds because the blades 

move at relatively low speed. They can be placed lower to the ground and rooftops, and have high efficiency because the 

helical blades design gets higher wind capture. Therefore, in this research a three-bladed helical VAWT prototype is designed 

and implemented on the Kuwait highway King Fahad Bin Abdul Aziz. This is one of Kuwait's high traffic roads where the 

demand for the lighting electric power is high. 

2. METHODOLOGY 

⮚ Initially the natural wind speed in a particular location was observed for a week in order to design a wind turbine. 

⮚ Considering wind direction and velocity of wind, 5 blade geometric profiles were considered to see which suitable 

for the application. 

https://www.eia.gov/energyexplained/what-is-energy/forms-of-energy.php
https://www.eia.gov/energyexplained/what-is-energy/laws-of-energy.php
https://www.eia.gov/energyexplained/what-is-energy/sources-of-energy.php
https://www.eia.gov/energyexplained/renewable-sources/
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⮚ CFD analysis is conducted on selected 5 blade geometric profiles with suitable boundary conditions. 

⮚ There are three boundary conditions to be considered while conducting CFD analysis for the particular problem and 

they are: 

 Inlet condition 

 Wall boundary condition 

 Outlet condition 

⮚ Constant wind velocity of 1m/s is applied on all the types of blades while simulating. 

⮚ The pressure, velocity and direction of wind are tabulated. 

 

Blade Type 1: 

 
FIGURE 1: Velocity plot                                    FIGURE 2: Pressure Plot 

 

 
FIGURE 3: Vector plot 

Blade Type 2: 

 

 

 

 
FIGURE 4:Velocity plot                                     FIGURE 5: Pressure Plot 
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FIGURE 6: Vector plot 

Blade Type 3: 

 

 

FIGURE 7:    Velocity plot                                              FIGURE 8: Pressure Plot 

 

FIGURE 9: Vector plot 
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Blade Type 4: 

 

 
 

FIGURE 10: Velocity plot                                                     FIGURE 11: Pressure Plot 

 

 

 

 
FIGURE 12: Vector plot 

 

Blade Type 5: 

 

 

 
FIGURE 13: Velocity plot                                          FIGURE 14: Pressure Plot 
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FIGURE 15: Vector plot 

 

 

 

3. RESULTS AND DISCUSSION 
 

                                                                                TABLE 1 

SL NO BLADE TYPE VELOCITY m/s PRESSURE 

N/mm 

1 Blade 1 0.230 0.0136 

2 Blade 2 0.151 0.027 

3 Blade 3 0.210 0.0157 

4 Blade 4 0.199 0.0139 

5 Blade 5 0.162 0.0137 

                         

Graph 1                                                                                Graph 2 
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The blade was designed and analyzed using Computational Fluid Dynamics (CFD) by plotting velocity, pressure distribution 

and streamline flow. We could conclude that the velocity is considerably high in blade type 1 (form table 1). The pressure in 

blade 2 was found to be more (from table 1), since our project is based on velocity we could conclude that blade type one is 

most efficient and can capture maximum amount of wind.  
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ABSTRACT  
It is essential to manufacture and develop a novel and innovative type of material for better 

mechanical and tribological traits from the existing one in the field of materials. Latest methods and 

developments are focused not only to enhance the properties of materials, also to have combinations 

of properties. One such material is functionally graded material (FGM) and this is also a candidate 

that will be providing a solution to forthcoming challenging applications in various sectors. In this 

research, horizontal centrifugal casting machine is fabricated to develop FGMs as this process is 

widely used, because of its viable capability and minimum technical requirements, compared to other 

fabrication processes. Using fabricated machine an Al6061 alloy is developed and tested for its 

hardness. Hardness is determined in radial direction ie., from outer to inner. Results depict that the 

the sample developed at 1000rpm  has high hardness at outer layer than the inner layer because of 

morphological changes. 

Keywords: FGM (functionally graded material), centrifugal casting , mechanical, tribological 

   
1. INTRODUCTION 

 

Two or more materials are mixed together to produce FGMs to achieve desired properties [1]. Mechanical and Wear 

resistance of FGM are found to be better than base materials, combining the contradictory properties of base material 

into single material. FGMs are different from composite materials (Fig. 1) a. in such a way that, composition of 

composites is homogeneous, whereas, that of FGM (Fig. 1 b.) is non-homogeneous and gradually varies along its 

length or volume. The gradient composition leads to change in property along the length of material, due to change 

in the chemical composition and microstructure. 

FGMs are classified by gradient of –chemical composition, microstructure or phases, changing from one end to the 

other [3,4]. Composites are homogeneous mixture and their properties are mixed properties of both materials, which 

involve a compromise between the desirable properties. FGM contain the unalloyed form of each material and the 

need for compromise in properties is disregarded. This helps in utilizing the properties of both materials.  For 

illustration, hardness of a ceramic material can be paired with the ductility of metal, without compromising both 

hardness and ductility. Based on the type of application the properties of engineering components can be 

successfully fabricated.  

FGM are classified based on three categories:firstly based on nature of gradation, FGM can be continuous or step-

wise graded structure [7]. In continuous graded structure, as seen in Fig. 2(a), percentage of composition of a 

material starts from minimum and increases along the length and ends at 100%. Same situation happens for the 

second material, but in opposite direction along the length. In contrary, step-wise graded FGM has gradation change 

in steps as shown in Fig. 2(b). Secondly, based on the gradient, three types of FGMs can be fabricated: (i) chemical 

composition,(ii)porosity(iii) microstructure. In gradient type of chemical composition, the chemical composition 

varies along its length and volume.  

Though there are various processes available for developing FGMs, an cost effective method for 

production of the bulk FGMs, liquid metallurgy route with centrifugal force method is preferred for the 

reason that, it is economically feasible and capable to produce large size products. Centrifugal casting is 

found to be the simplest and cost effective technique for producing large size engineering components, 
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such as pipes, shafts, bushings.  This project aims to fabricate horizontal centrifugal casting machine and 

also develop Al6061 alloy using fabricated machine 

FIGURE 1. a Composite material, (b) functionally graded material [2] 

 

FIGURE 2 (a) Continuous graded FGM, (b) Stepwise FGM gradient materials [8] 

2. EXPERIMENTAL  

2.1 MATERIALS  

In this project work Aluminium 6061metal matrix alloy is chosen with density of 2.7g/cm3 as there is wide scope 

in structural and engineering applications.  horizontal centrifugal casting machine has been used to develop Al 6061 

metal matrix alloy .Table 1 show the chemical composition of Al 6061. The die rotational speeds are optimized 

using empirical analysis considering centrifugal force and gravity force. 1.5 Kg of 6061 alloy was melted in an 

electrical resistance furnace, at 7800c the molten metal is poured into the rotating die. A hollow cylinder with length 

of 100mm, inner radius of 60mm of thickness 15mm was casted as shown in fig.5 (a) 

2.2 METHODS 

. Al 6061 alloy is developed using liquid metallurgy route with centrifugal casting process. The following 

procedure is followed 

 Fabrication of centrifugal casting machine  

Centrifugal casting equipment includes a cylindrical mould rotated by a motor attached to it as shown in Fig. 4. In 

this process molten metal is introduced into the die under the gravity force. Gravity force generated due to the 

rotation of the die, along with the centrifugal force acts on the die. For this reason, die filling is good with effective 

control of morphology, because of this mechanical properties are enhanced. Based on axis of rotation of die, the 

casting process can be classified as vertical centrifugal casting process and horizontal centrifugal casting process. 

In vertical centrifugal casting, the axis of rotation of the die is vertical and is preferred when only small parts in 

small numbers such as short bushings, sprockets, etc. are to be produced. In horizontal centrifugal casting, the axis 

of rotation is horizontal and is preferred for producing large components in mass production such as pipes, rolls for 

steel mills, etc. 

A. The basic steps in centrifugal casting process are: 

The die is mounted on the prime mover shaft and rotated along a vertical (rpm is reasonable), or horizontal axis. 

2. The die is coated with refractory liners for easy removal of solidified component. 

3. While rotating molten metal is poured in. 

4. The metal that is poured in will then distribute itself over the rotating wall. 

5. During cooling lower density impurities will tend to rise towards the centre of rotation. 

6. After the part has solidified, it is removed and finished. 

The produced workpieces in shape of a hollow cylinders of 60mm and 100mm length with thickness of 15mm. the 

volume of poured metal is 1500 grams for each casting as shown in fig 5 a. 
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FIGURE 4. a)Horizontal centrifugal casting machine 

TABLE 1. Process parameters used in centrifugal casting 

Process parameters Range 

Pouring Temperature 7800c 

Mould rotational speed 600rpm,800rpm & 1000 rpm 

 

 Mold Speed of Rotation:  
From literature, to select optimum speed of the mold in horizontal centrifugal casting machine and for the process 

to work successfully. G factor should be calculated. If the G-factor (GF) is too low in centrifugal casting, the liquid 

metal will not remain forced against the mold wall during the upper half of the circular path but will ‘‘rain’’ inside 

the cavity. Slipping occurs between the molten metal and the mold wall, which means that the rotational speed of 

the metal is less than that of the mold. As per literature values of [GF = 60 to 80] are found to be appropriate for 

horizontal centrifugal casting.  

 

G-factor GF is the ratio of centrifugal force divided by weight: 

Centrifugal force is  

F =
MV

R

2

 

The force of gravity is its weight W=mg, where m is the mass in kg, and g = acceleration of gravity, 9.8 m/s2.  

GF=CF/Force of gravity 

The G-factor at 1000 rpm 

Linear Velocity V of the die can be expressed as: 

V =  
2πRN

60
= (2*π ∗ 0.06 ∗ 1000)/60=6.28 m/s 

Where: N = rotational speed, rev/min 

 

Gravity Factor 

GF =
MV2

R

2

M g 
     =

V2

Rg
=6.282/ (0.06*9.8) = 67.003 

G factor= 67.003, 

The Molten metal will remain forced against the mold walls during the circular path with the same G factor. For 

horizontal centrifugal casting the G factor should be between 60 and 80 for better mechanical properties.so the 

optimum die speed for better mechanical properties is die speed of 1000 rpm. The process parameters are shown in 

Table 1 

 

TABLE 2: Chemical Composition of Aluminium 6061 alloy 

Elements Mn Cr Fe Cu Si Mg Zn Ti Al 

(wt.%) 0.01 0.05 0.17 0.33 0.71 1.12 0.1 0.01 Balance 

 

Cylindrical die 

Fram

e 

Motor 

Cooling 

arrangemen

t 
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a)  b)  

FIGURE 5.a) Casted specimens b) Samples machined from cast 

2.3  Characterization methods 

  The following are the experiments carried out on the alloy developed – 

 Micro structural investigation 
Samples were prepared from casted parts (outer, centre and inner) and were ground  using emery papers of different 

grades and diluted alumina solution to achieve scratch free surface.diamond polishing was carried out to attain 

mirror polished surface. Microstructure analysis was performed to depict the grain size in various layers in order to 

analyse the effect of pouring temperature, die speed. As shown in fig 4(c) 

 

 Mechanical properties 
Samples were prepared from the cast (as shown in fig 5b.) and Hardness test was conducted for inner, centre and 

outer region of casted component using Brinell Hardness Testing machine. The samples were fixed in holder, and 

ball indenter was subjected to load on the surface. Multiple readings were taken at different positions and average 

is used for different samples as shown in fig6 The results are tabulated in table 2. 

a)  b)  c)  

FIGURE 6.Microstructural features of aluminum 6061 alloy  (a) (100X) outer(b) middle (100x)(c) (100X)Inner 

 

FIGURE 7. Hardness specimen      FIGURE 8. Graph of Die speed vs BH                                                                   
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TABLE 2: Hardness test results 

Sl.No RPM Trail Load  

kg 

Dia of  

ball 

indenter 

mm 

Dia of 

Indentation 

mm 

Area of 

indentation 

mm2 

BHN Average 

1 
600 

 

Inner 
187.5 

 
2.5mm 

1.5 1.9634 95.49 

112.26 2 Center 1.4 1.68 111.60 

3 Outer 1.2 1.43 131.11 

4 
800 

 

Inner  
187.5 

 
2.5mm 

1.6 2.27 82.59 

96.56 5 Center 1.5 1.9634 95.49 

6 Outer 1.4 1.68 111.60 

7 
1000 

 

Inner 
187.5 

 
2.5mm 

1.5 1.9634 95.49 

121.11 8 Center 1.4 1.68 111.60 

9 outer 1.3 1.20 156.26 

 

3. RESULTS AND DISCUSSION 

From literature survey the optical micrographs of centrufugally casted component should have finer grains at outer 

surface due to rapid solidification and coarser grains on the inner surface due to slower solidification, hence gradient 

and combination of properties is achieved. if reinforcements are added they spread to the outer periphery in large 

number and lesser number towards inner surface. The microstructure of  

 So using centrifugal casting it is economical to produce FGMs than conventional methods. Fig 7 shows the variation 

of hardness with die speed. The variation of hardness within the casting ie. from inner to outer surface is marginal. 

The hardness on the inner and middle surface of all the samples tested is 95.49and 111.60 respectively. The hardness 

on the outer surface for die speed of 600. 800, and 1000 rpm are 156.26, 111.60 and 131.11 respectively. 

The hardness on the outer surface of all the samples is greater than the hardness at inner and centre surfaces. At the 

outer surface the grains are finer than the grains of centre and inner surfaces, so hardness at the outer surface is 

higher.                                                

4. CONCLUSION  

Al 6061 alloy is successfully casted  using fabricated horizontal centrifugal casting  machine. The experimentation 

revealed that process of centrifugal casting is very much economical and ease to fabricate functionally graded 

materials. 

Centrifugal casting process is very much economical and ease to fabricate FGMs. The factors to consider are pouring 

temperature, cooling rate, reinforcement size and speed of rotating mould. The controlling of process variables will 

help to enhance the properties of the material which is casted. The FGMs produced using this process are finding 

usefulness in almost all sectors. 

From literature the hardness of Al 6061 is 60BHN when produced using conventional methods. But using centrifugal 

casting the average hardness value of Al6061 is 106.89. so using centrifugal casting process the mechanical 

properties of Al 6061 can be enhanced  
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