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Vision Statement of the Institute 

To nurture young minds in a learning environment of high 
academic value and imbibe spiritual and ethical values with 
technological and management competence. 

 

Mission Statements of the Institute 
The Institute shall endeavour to incorporate the following basic missions in the teaching 
methodology: 

 Engineering Hardware – Software Symbiosis: 
Practical exercises in all Engineering and Management disciplines shall be 
carried out by Hardware equipment as well as the related software enabling 
deeper understanding of basic concepts and encouraging inquisitive nature. 

 Lifelong Learning: 
The Institute strives to match technological advancements and encourage 
students to keep updating their knowledge for enhancing their skills and 
inculcating their habit of continuous learning. 

 Liberalization and Globalization:  
The Institute endeavours to enhance technical and management skills of 
students so that they are intellectually capable and competent professionals with 
Industrial Aptitude to face the challenges of globalization. 

 Diversification: 
The Engineering, Technology and Management disciplines have diverse fields 
of studies with different attributes. The aim is to create a synergy of the above 
attributes by encouraging analytical thinking. 

 Digitization of Learning Processes: 
The Institute provides seamless opportunities for innovative learning in all 
Engineering and Management disciplines through digitization of learning 
processes using analysis, synthesis, simulation, graphics, tutorials and related 
tools to create a platform for multi-disciplinary approach. 

 Entrepreneurship: 
The Institute strives to develop potential Engineers and Managers by enhancing 
their skills and research capabilities so that they become successful 
entrepreneurs and responsible citizens. 
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Vision Statements of the Department 

Enhancing the competence level of students and ensure that 
MAE department is widely recognised for the quality of its 
undergraduate educational program, the effectiveness of its 
research and broad access to the innovative use of information 
technology and automation while ensuring that basic mechanical 
engineering subjects are not ignored. 

 
 
 

Mission Statements of the Department 

The mission of the department is to develop a mechanical 
engineer who is equipped with basic knowledge of manufacturing 
techniques, analytical skills along with the ability to utilize the 
concepts of simulation and automation for continuous learning 
and improvisation in the field of manufacturing, design and 
research. 
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Message from Founder & Chief Advisor’s Desk 

 
It is indeed a matter of great pride that the Department of Mechanical and Automation 

Engineering, MAIT is publishing its fourth annual technical magazine in October 2020. 

 

The technical magazine, I understand has showcased the research activities and industry-

academia interaction activities that the MAE Department has adopted last year. 

 

I acknowledge all faculty and staff of the Department of M.A.E. for their sincere efforts in the 

release of this magazine. I also congratulate the Editorial Team on getting the magazine printed. 

 

I wish them all success. 

 

 

 

Dr. Nand Kishore Garg 

Founder & Chief Advisor, MATES 
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Message from Director’s Desk 

 
I am extremely happy to know that the Department of Mechanical and Automation Engineering, 

MAIT is publishing its annual technical magazine in October 2020.  

 

This annual technical magazine will showcase the interaction of the Mechanical and Automation 

Engineering Department with Industry Professionals, Academicians, and Research Scientists. It 

will also show the research by faculties of the Mechanical and Automation Engineering 

Department. 

 

I applaud the HOD, editorials, and coordinators of the team to publish this issue. I wish them 

success in future publications. 

 

 

Prof. (Dr.) Neelam Sharma 

Director, Maharaja Agrasen Institute of Technology 
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Message from Dean (Academics)’s Desk 
 

 

It is a moment of pride for us to print the 4th edition of the annual technical magazine of the 

Mechanical and Automation Engineering Department. Creativity and innovation are the catalysts 

of advancement. For the time immemorial, education emancipates. No study is complete when 

the scope of further research is available. Research is the fuel for advancement and development.  

 

This magazine will share and exchange the scientific knowledge of our teachers who are not only 

academicians but also researchers with the students. 

 

I congratulate and compliment the entire team, faculty members, staff, and fellow students for 

initiating this magazine to exchange their views and knowledge on recent research and 

developments. 

 

 

 

 

 

Prof. (Dr.) S.S. Deswal 

Dean (Academics) 
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It is a matter of great pride and privilege for me to be 

associated with the Department of Mechanical and 

Automation Engineering for this 20th year. Year 2019-20 has 

been a year of accomplishments for the Department. Two of 

the faculty members of the Department received their Ph.D. 

degrees. The Department organized Faculty Development 

programme in which faculty of other institute from NCR 

participated. A large number of faculty members and students 

presented their research papers in various conferences in 

various states of India. 

One Day E-FDP was organized by the Department. 

Number of lectures have been also arranged by ASHRAE 

society and SAE Collegiate Club of MAIT. 

It is a difficult task to include information of all the 

activities of the Department in an annual magazine like this. I 

congratulate Mr. Ramakant Rana who has worked tirelessly 

to bring out this edition of magazine. 

 

Sincerely,  

Dr. V.N. Mathur  

Head of Department 

Mechanical and Automation Engineering 
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Effect of rotational speed in friction stir processing on the 

microstructural and mechanical characteristics of cast 

AS21A magnesium alloy 

Sumit Joshi, Ramesh Chandra Singh and Rajiv Chaudhary 

Abstract: 

Magnesium-Aluminum-Silicon (Mg-Al-Si) alloys are well recognised for elevated 

temperature applications as they contain the thermally stableMg2Si intermetallic 

compound. However, the coarse and brittle nature ofMg2Si deteriorates the mechanical 

properties; therefore researchers are working on its modification and refinement to enhance 

the widespread use of heat resistant Mg-Al-Si alloys. In the present work, Mg-Al-Si based 

AS21A alloy was subjected to Friction Stir Processing (FSP) at three different rotational 

speeds of 400, 800 and 1200 rpm with a constant travel speed of 50mmmin−1. 

Microstructural features exhibit the fragmentation of coarseMg2Si to fine particles thus 

creating their homogeneous dispersion and eliminate the casting defects present in the 

parent material. The morphological structure modification achieved through friction stir 

processing resulted in the significant enhancement of mechanical properties like strength, 

ductility etc Further, fracture surface analysis depicted though fractography images proved 

the brittle nature of cast AS21A alloy and ductile nature of friction stir processed material. 

Keywords: 

Mg-Al-Si, AS21A, magnesium alloy, friction stir processing, Mg2Si 
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Mechanical and wear performance of surface composite 

fabricated by solid-state technique-a review  

Rajiv Chaudhary, Sumit Joshi, Ramesh Chandra Singh 

Abstract: 

Light-weight components accompanied with excellent surface characteristics are strongly 

desired in structural applications. Surface composite is the modern alternative developed to 

improve the surface life of the components. It consists of reinforcing the surface of light-

weight materials such as Aluminium (Al) and Magnesium (Mg) with hard particles to produce 

a surface composite. The present review discusses the utilization of solid-state technique, 

Friction Stir Processing (FSP), in the fabrication of light-weight alloys based surface 

composite. The study is concentrated on the major influencing parameters during fabrication 

and their impact on the mechanical and wear performance of the composite produced. A 

table dedicated to experimental findings of FSP produced a surface composite having Al and 

Mg as the base matrix is prepared. Finally, the discussion is ended with the conclusion and 

future scope. 

Keywords: 

Surface Composite; Light-weight Materials; Solid State Technique; Friction Stir 

Processing; Wear 
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A Design Insight for Substitution of Metal Shims with 

Reverse Engineered Element in Tool Post for Alignment of 

Tool-Work Center 

Surabhi Lata and Hitesh 

Abstract: 

This research work propounds and analyses the comparison of solution to the issue of height 

adjustment of tool in four way tool post. The customary way of tool lifting in tool post to 

centre of work i.e. by adding/removing metal packing, is altered by introducing a design 

alternative for tool lifting, an upgradation in the former proposed design named solid double 

cone threaded pin (SDCTP). It is explicitly studied to investigate its limitation and scope for 

further design amendments. In the premise, a revised design is proposed including 

modifications named as solid cone threaded pin (SCTP) and is fabricated along with its 

assembly. Mathematical calculations of least count and screw thread analysis are performed 

on both the pins. Finite element analysis on CREO is executed to calculate stresses induced 

for diverse loads to analyze pin failure conditions. The results of new modified design is 

compared with the erstwhile concluding that SCTP design is preferable over SDCTP design 

entailing precise tool adjustment, saving time and higher efficiency in machining operations. 

The paper subsequently explores conventional tool lifting method and its shortfall, 

shortcomings of former design, revised design and its comparison, fabrication of revised 

design, conclusions and future ambit. 

Keywords: 

Four Way Tool Post, Cutting tool height adjustment, Screw thread analysis, 

least count calculations, Finite Element Analysis, CREO 
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Effect of Friction Stir Processing (FSP) on the 

Wear Behavior of Cast AS21A Magnesium Alloy 

Sumit Joshi, Ramesh Chandra Singh and Rajiv Chaudhary 

Abstract: 

The contemporary trend of cost-saving is the primary motive while studying the relative 

motion between the material surfaces. Therefore, exceptional surface characteristics are the 

most desirable features for any material. The rapid emerging surface modi¯cation 

phenomena like Friction Stir Processing (FSP) have proved its potential in the surface 

engineering applications. In this study, Magnesium–Aluminum–Silicon (Mg–Al–Si)-based 

AS21A magnesium alloy was examined for the wear characterization in respect with the cast 

and Friction Stir Processed (FSPed) conditions. FSP, performed at an optimized set of 

parameters, was utilized to attain the surface modi¯cation in the investigated material. In 

the wear study, cast and FSPed conditions of AS21A specimens were examined on Pin-on-

disc apparatus with typical load values ranging from 10–40 N. The subsequent investigation 

involves characterization of worn surfaces through Scanning Electron Microscope (SEM) 

micrographs, and Energy Dispersive X-Ray Spectrometer (EDS) to understand the 

accountable wear mechanism. It was found that the FSPed AS21A samples exhibited 

noteworthy improvement in the wear characteristics at all assessment conditions. FSPed 

sample showed overall 17% enhancement in the speci¯c wear rate. Also, with an increase in 

normal load, around 53–55% reduction was observed in the Coe±cient of Friction (COF) 

value. It was established that the morphology of Mg2Si precipitates had an active 

contribution in the wear behavior of cast and FSPed AS21A samples. The notable 

mechanisms found responsible for the wear of samples were adhesion, abrasion, oxidation, 

delamination and plastic deformation. 

Keywords: 

AS21A; magnesium alloy; friction stir processing; Mg2Si; wear testing; SEM; 

EDS. 
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Characterisation of floor tiles reinforced aluminium surface 

composite synthesized by friction stir processing 

Ved Prakash Kushwaha, Sumit Joshi, Ramesh Chandra Singh, Rajiv 

Chaudhary 

Abstract: 

The present work employed Friction Stir Processing route for fabricating Aluminium Surface 

Composite. The fine ceramic particles obtained from floor tiles were selected as the 

reinforcement while Al6061 alloy as the matrix material. The fabricated surface composite 

was further investigated for microstructure and wear characterisation. Microstructural 

features depicted the successful incorporation and homogeneous dispersion of floor tile 

particles in the aluminium matrix. The reinforced particles enhanced the microhardness 

value to 92 HV which was about three times more than base metal. Higher wear resistance 

and lower friction coefficient exhibited on addition of floor tile particles in the matrix. The 

least wear rate of 4.9×10-3 mg/m and friction coefficient value of 0.30 was obtained in 

aluminium surface composite compared to 36.2×10-3 mg/m and 0.43 respectively. 

Keywords: 

friction stir processing; aluminium surface composite; microstructure; wear; 

friction 
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Fabrication and Characterization of hybrid aluminium-fly 

ash-graphite composite 

Mayank Saxena, Md. Tarique, Md. Rafi, Mukul Anand, Sumit Joshi, 

Vipin Kumar Sharma, R. C. Singh, Rajiv Chaudhary 

Abstract: 

In the present paper, an aluminium metal composite with fly ash and graphite as the 

reinforcement were prepared using the stir casting route. The effects of reinforcements on 

the hardness of the Al 6061 were evaluated using a Brinell hardness tester and optical 

micrographs and XRD analysis was done to inspect the distribution of the reinforcements in 

the Al 6061 matrix. It was observed that the introduction of reinforcements in the Al matrix 

greatly influenced the surface hardness. There was about 32 % improvement in the hardness 

value. Optical micrographs also indicated the homogeneous distribution of reinforcements 

in the aluminium matrix.  

Keywords: 

Aluminium, Graphite, Fly Ash, Composite 
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Utilisation of fly ash as a potential reinforcement material 

for better mechanical properties of Aluminum 

Akshat Jain, Md. Tarique, Mayank Saxena, Md. Rafi, Mukul Ananad, 

Sumit Joshi, Vipin Kumar Sharma 

Abstract: 

The remarkable strength and durability characteristics found in light-weight alloys-based 

Metal Matrix Composites (MMC) assisted in enhancing their widespread use in automobile, 

aircraft and marine sectors. The present study consists of utilising conventional stir casting 

setup for fabricating Aluminium-based MMCs having fly ash as reinforcement. The fly ash 

was reinforced with aluminium matrix in proportions: 2, 4, and 6 % to get three different 

homogeneous samples of MMCs. The prepared samples were examined for microstructure 

and mechanical characterization. The MMCs samples exhibited successful incorporation and 

homogeneous dispersion of fly ash particles. The fly ash addition assisted in enhancing the 

hardness and decrease in strength of aluminium MMCs. 

Keywords: 

Aluminium; stir casting; fly ash; metal matrix composites 
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A Review of General and Modern Methods of Air 

Purification 

Aditya Roy, Chetan Mishra, Sarthak Jain, Naveen Solanki 

Abstract: 

The air purifier industry has seen a growth in terms of demand and sales lately. All credit 

goes to massive industrialization in developing countries such as India and China. As a result, 

a lot of research has been focused into the various methods of purifying air. The most 

harmful of the pollutants are PM 2.5 particulates and NOx emissions. The aim has been to 

bring down the costs without compromising on efficiency as efficient air purification is an 

expensive deal. This article presents a study of the current scenario of the problems of air 

pollution. Severity of the issues have been highlighted. A compilation of the most common 

and significant methods of purifying air such as those employing the use of HEPA filters, 

electrostatic smoke precipitators, activated carbon and UV light has been presented and 

their use in air purifiers manufactured by OEMs has been mentioned. Some of the most 

modern methods of purifying air such as those using transparent PAN filters, photochemical 

materials, soy proteins and silk nanofibrils have been studied and reviewed. It has been 

found that these methods provide an attractive and economical pathway of filtering out PM 

2.5 when compared to the conventional HEPA filters. 

Keywords: 

Air Purifier, PM 2.5, NOx Emissions, Bio Materials 
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Performance Analysis of Alternate Purification System in 

Air Conditioning System 

Ashish Gangal and Vaibhav Jain 

Abstract: 

In the 1 present work, the filtration system is combined with the air condi- AQ1 2 tioning unit 

and hence utilizing the power of the air conditioning unit to drive the 3 air through proposed 

purification system. The filtration unit is made up of multiple 4 layers of filter with primary 

focus on keeping the air clean while at the same time 5 keeping the cost down. The unit is 

made such that it is compatible with window air 6 conditioners. The results show that the 

purifier lowered the concentration of PM2.5 7 by 40%, PM10 by 25%, SO2 by 28%and NO2 

by 33%. This can be useful in polluted 8 environments where AQI shoots past 200 and 

bringing it down to 120 or so can make 9 a huge difference. When compared to the 

traditional HEPA filter which costs over 10 Rs. 10,000 and filters the air by 99.97%, it might 

seem like a much poor choice. But 11 AQI level of up to 100 is satisfactory and bringing down 

the level to 50 AQI is as 12 good as bringing it down to 1. So, with some modifications, if one 

can increase the 13 filtration rate up to 85%, AQI touching can be brought down 300 to less 

than 50. 14 Thus, achieving similar purification levels as that of traditional air purifier for less 

15 than half the cost. 

Keywords: 

Air purification, Window air conditioner, Performance, Filter 
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Some Experimental Studies on the Use of Tyre 

Pyrolysis Oil (TPO) in an Agricultural Diesel Engine 

Ashwni Goyal, Naveen Kumar 

Abstract: 

Globally, the demand for energy is increasing due to both increase in population and 

enhancement in the lifestyle of people. Most of the energy demand at present is met from 

fossil fuels, which are not only exhaustible but also a threat to the environment. Various 

routes of sustainable energy resources are being explored to address the abovementioned 

issues and fuel made from used tyre may be one of the promising options. India is one of the 

fastest growing economies and every year 10 million new vehicles are registered. Due to 

poor road conditions, nearly fourfold tyres of this number are dumped as waste. This large 

stock of dumped tyres are non-biodegradable and creates other problems like a breeding 

site for mosquitos, or source of pollution in case of accidental fire. In order to cope with the 

large pile-up of used tyres, pyrolysis of these tyres could be a sustainable route. Pyrolysis is 

a thermochemical process carried in absence of oxygen and a sustainable option for 

conversion into Tyre Pyrolysis Oil (TPO). In the present work, the performance and emission 

characteristics of the diesel engine on tyre pyrolysis oil and diesel were studied. It was found 

that an unmodified diesel engine could be operated with blends of TPO and diesel (Up to 

20%) with comparable performance and emission characteristics. 

Keywords: 
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Exergy Analysis of Novel Combined Absorption 

Refrigeration System 

Vaibhav Jain, Ashu Singhal and Harsh Joshi 

Abstract: 

Nowadays, absorption systems are very much in demand due to its sole feature of utilizing 

waste heat energy of a system into other system providing cooling process. In here, a novel 

setup of combined absorption refrigeration (CAR) system is forthput and analyzed to 

produce −20 °C cold energy by utilizing the waste heat of low grade. The system formulated 

ahead consists of multiple (two) sub-systems: LiBr/H2Oabsorption refrigeration (AR) cycle 

andNH3/H2Oabsorption refrigeration (AR) cycle. CAR system is utilizing the low grade not so 

useful heat using a cascade system method. Simulation has been done, analogous to a 

thermodynamic model built in Engineering Equation Solver (EES) software. Coefficient of 

performance (COP) and exergy efficiency are the few performance arguments. The overall 

COP of the system is 0.206 with exergetic efficiency of 24.1%. The present simulation results 

show that CAR has a tremendous adaptability. The work gives a new lead to produce low-

temperature cold energy using waste heat of low grade. 

Keywords: 

Low-grade waste heat · CAR · Ammonia–lithium bromide · Energy and exergy 

analysis 

 

  



Technical Articles 2020 MAE Technical Magazine 

 

October 2020  Page 19 
 

 

Economic Analysis of Battery Swap Station for Electric 

Three Wheeled Vehicle 

Devanshu Grover, Ishan, Shubham Bansal, and R. C. Saini 

Abstract: 

This Statistical article underlines the economics for the sustenance of an Electric Vehicle 

ecosystem and battery swap station using the deductive method of economic analysis.The 

maximum range of an ElectricVehicle is limited and charging the battery requires a 

considerable time thus swapping of battery stands to be a viable option. Ii-ion batteries have 

limited life span hence the cost of repurchase of battery will raise the operating cost of 

Electric vehicle. By removing the purchase of new battery from the equation after the end 

of its life cycle, the cost of ownership will decrease and the sales of Electric Vehicles can be 

significantly raised thus making a bankable model from dealer’s point of view. Therefore a 

sound swapping ECOSYSTEM is inevitable for the sustenance of the Electric vehicles. The 

Government of India is encouraging development of infrastructure for Electric vehicles, 

increasing stakes for a much feasible system is proposed further in the paper. 

Keywords: 

Electric three wheeled vehicle · Battery swap station · Swapping outlet · 

Deductive method of economic analysis · Local hotspot · Encrypted batteries · 

Swapping eco system · Travelling pattern 
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Experimental Study of Sliding Wear Behavior of Journal 

Bearing Materials 

Vinayak Goel, Akshat Jain, Vibhor Heta, Sanchit Jain, 

and Vipin Kumar Sharma 

Abstract: 

In the present work, attempts have been made to investigate the tribological properties of 

the commonly used phosphorous bronze journal bearing material. Later a new bronze 

material (Al-Ni-Cu) is proposed and tribological properties were compared with phosphorous 

bronze. A linear reciprocating tribometer has been used to inspect the wear and friction in 

fully flooded and unlubricated conditions. It was observed that the conventional 

phosphorous bronze material performed better under dry conditions as compared to theAl-

Ni-Cu. The presence of soft phase phosphorous in phosphorous bronze helped in reducing 

the wear and friction coefficient, whereas Al-Ni-Cu performed better in fully flooded 

lubricated conditions. In the lubricated condition, the al element in Al-Ni-Cu formed a 

protected layer by absorbing oxygen contents from lubricated oil and prevents the wear. 

Keywords: 

Journal bearing material ·Wear · Friction · Sliding wear · Phosphorous bronze 
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Development and characterization of coal fly ash through 

low-energy ball milling 

Hitesh, Reeta Wattal, Surabhi Lata 

Abstract: 

A paradigm shift from monolithic materials to composite materials has been observed in 

recent times to achieve the ever changing demands of the manufacturing sector. The 

composites are being explored in terms of industrial and thermal power plant wastes used 

as reinforcements. Being a prominent thermal power plant waste, fly ash disposal and 

utilization is gravitating environmentalists and researchers to propose innovative ideas and 

feasible implementations. To trace and adjoin an effort to add value to aforementioned 

cause, an investigation was conducted on fly ash which was milled in tumbler ball mill with 

predefined input parameters viz. spindle speed, ball-to-powder ratio, and milling time. Low-

energy mill has an extensive application in preparation of new materials, their activation and 

process of synthesis for potential merits like cost-effectiveness, reliability, low maintenance 

and ease of operation over its contemporary high-energy mill. The modifications in chemical 

and morphological properties of milled fly ash sample were characterized through X-ray 

diffraction (XRD) technique, scanning electron microscopy (SEM) and energy-dispersive X-

ray spectroscopy (EDX). The results inferred that the ball-milling process aimed at reducing 

crystallite domain size of milled fly ash, and also affected the microstructure, functional 

groups and led to decline in degree of crystallinity. The milling time was observed as a 

significant factor to impact extent of these changes. The particles of the raw spherical-

shaped fly ash (regularly 5 lm size) were broken down into smaller particles of average 

crystallite domain size  30 nm, this change indicated an increase in amorphousness which 

helped in achieving better compatibility and significantly higher reactivity. The pattern and 

peaks of XRD for original crystallinites significantly diminished and resulted in broadened 

peaks. This can be interpreted by the smaller particle size and low degree of crystallinity. The 

research defined the achievement of nanostructured fly ash with low energy mill technique. 

Keywords: 

Fly ash, Degree of crystallinity, Low energy millX-ray diffractionScanning 

electron microscope 
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Fabrication and Characterization of hybrid aluminium-fly 

ash-graphite composite 

Mayank Saxena, Md. Tarique, Md. Rafi, Mukul Anand, Sumit Joshi, 

Vipin Kumar Sharma, R. C. Singh and Rajiv Chaudhary 

Abstract: 

In the present paper, an aluminium metal composite with fly ash and graphite as the 

reinforcement were prepared using the stir casting route. The effects of reinforcements on 

the hardness of the Al 6061 were evaluated using a Brinell hardness tester and optical 

micrographs and XRD analysis was done to inspect the distribution of the reinforcements in 

the Al 6061 matrix. It was observed that the introduction of reinforcements in the Al matrix 

greatly influenced the surface hardness. There was about 32 % improvement in the hardness 

value. Optical micrographs also indicated the homogeneous distribution of reinforcements 

in the aluminium matrix. 

Keywords: 

Aluminium, graphite, fly ash, composite 
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Improvement in the performance of journal bearings by 

using lead-free bearing material and surface texturing 

Vipin Kumar Sharma, R. C. Singh and Rajiv Chaudhary 

Abstract: 

The lead contents in the journal bearing material has some harmful effects on environment. 

For eliminating it, two lead-free bearing material has been proposed. Aluminium-nickel-

copper (Al-C) and phosphorous-aluminium-copper (Ph-C) materials were fabricated and the 

tribological properties of the fabricated material were evaluated with the help of a pin on 

disc setup with fully flooded, starved and unlubricated conditions. Surface texturing on the 

interior surface of the bearing was also utilised to further improve the performance of the 

journal bearing. It was revealed that Ph-C material exhibits the lowest amount of specific 

wear rate (SWR) and friction coefficient as compared to the conventional lead bronze (Pb-C) 

material. There was a 45%-50% improvement in SWR and 30%-70% in frictional coefficient. 

With considering the surface texturing on the bearing surface there was an improvement of 

2.7%-13.5% in the average friction torque as compared to the non-textured bearing. 

Keywords: 

bearing material, wear, friction, material research, electric discharge 

machining, EDM, surface engineering, texturing, journal bearing performance, 

environmental friendly material, copper alloy 
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GA based optimization of tri-bological behaviour of 

diamond coated tungsten carbide 

Ramakant Rana , Qasim Murtaza , R.S. Walia 

Abstract: 

Purpose: In this study, the tri-bological behaviour of the un-coated and diamond coated 

tungsten carbide was evaluated using the pin-on-disc test rig. The same was also tested on 

a lathe machine tool. This paper aims to compare the tri-bological behaviour of coated 

tungsten carbide pin with un-coated tungsten carbide pin it also correlates the wear 

obtained from the two machines used. Design/methodology/approach: Experiments were 

performed using L8 orthogonal array and results obtained on a pin-on-disc test rig under dry 

sliding process were optimized through a modern optimization technique i.e. genetic 

algorithm (GA). The response surface methodology model (L8 orthogonal array) formed the 

basis for the development of the GA model, which defines the conditions of minimum wear, 

minimum coefficient of friction and minimum surface roughness for the sliding process of 

the pin-on-disc test rig. Findings: Implementation of the heuristic approach for optimization 

of input parameters for the combination of tool material used for the turning process. The 

initial approach involves tri-bological testing considering the same combination. The set of 

experiments further performed, inferred that the results were similar and that the diamond 

coating enhances the life of the tool. Originality/value: Successfully synthesized the diamond 

coating on tungsten carbide tool material. Implantation of the heuristic approach, i.e. GA to 

tri-bological tests to identify the optimized level of input variables. Experimentation involves 

the tri-bological testing whose results were confirmed through performing experiments on 

the lathe machine tool. 

Keywords: 

Wear, genetic Algorithm, Friction, WC, Tool, Diamond Coating 
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Smart Locked Lithium-Ion Batteries for Electric Vehicle 

Devanshu Grover; Shubham Bansal; Ishan; R.C Saini 

Abstract: 

The degradation of Li-Ion battery at a rate greater than the one predicted can disrupt the 

efficiency of the swap station and lead to monetary losses.The batteries are leased, and if 

mishandled the swap station will have to bear the salvation cost of the batteries. Thus to 

execute successful and profitable battery swapping it is mandatory to prevent this 

mishandling. Recognising this problem, a prototype of encrypted Smart Lock batteries is 

presented using RFID sensor and computed processor Arduino chips. The batteries work on 

a highly secured encryption preventing exploitation of batteries due to improper use. 

Keywords: 
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Designing and Analyzing the Suspension System of the 

Formula SAE 

Mishank Sharma, Saksham Jindal, Sricharan Somayajula, Sagar 

Singh, Rakesh Chander Saini, Ramakant Rana 

Abstract: 

Formula SAE is an engineering design competition organized by the Society of Automotive 

Engineers, SAE. It challenges students to devise, design and fabricate a formula-based vehicle 

and provides a platform to compete with small formula-based racing cars. This competition 

tries to bridge the gap between academics and industries with the vision to improve the 

image and reach of mobility engineering. Students actually get to apply the theoretical 

concepts. The challenge to the students is to constantly innovate and bring about effective 

changes that give better results. The performance of the car is of prime importance and 

suspension plays a vital role in deciding it. A directly actuated double wishbone suspension 

has been used. A brief introduction of various geometrical parameters is given. The paper 

describes the whole procedure and calculations during the design of the suspension system.  

Keywords: 

Designing, Analyzing, Suspension, SAE, Formula 
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Design optimization and FEM Analysis of a Floating Caliper 

for BAJA ATV Vehicles 

Shubham Upadhyaya, Divyam Raj, Sourav Kumar Nanda, Kaushal 

Gupta, Tushar Gautam, Rakesh Chander Saini, Ramakant Rana 

Abstract: 

In this paper our aim is to design and built a light weight single piston floating caliper, without 

compromising with the performance. The aim is to design a caliper as simple as possible, so 

that the manufacturing cost would be low. Mounting position can also be varied in this 

design. To make the caliper lighter it is necessary to remove material, Aluminium 7075 is 

used as the material and Asbestos is taken as the brake pad material. To maintain the 

stiffness the material has to be used in a more efficient way. Computer aided design model 

of a brake caliper is created in Solidworks and analyzed for stress and deformation in ANSYS 

Workbench. 

Keywords: 

Floating Calipers, Braking System, single piston Brake Calipers, Finite Element 

Method. 
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Optimization using genetic algorithm of tribological 

behaviour of WC tool material 

Ramakant Rana, Qasim Murtaza & Ravinderjit Singh Walia 

Abstract: 

In this investigation we have used a heuristic approach to optimize the process parameters 

in terms of tool wear rate. We have used the L8 orthogonal array design of experiments with 

three input parameters set at two levels. We have carried out the experimentation on two 

different processes viz. dry sliding and dry turning processes. An attempt has been made to 

achieve and validate the results obtained from these processes to check the repeatability of 

values in the same experimental environment. The tool material chosen for tool insert is 

Tungsten Carbide which is used in the manufacturing industries. We have optimised the 

results obtained on tribometer under the dry sliding process through a modern optimization 

technique i.e. genetic algorithm. The response surface methodology model (L8 orthogonal 

array) formed the basis for the development of genetic algorithm model through which we 

have defined the conditions. We have used the conditions of minimum tool wear for turning 

process, minimum coefficient of friction and minimum surface roughness for sliding process 

on a pin-on-disc test rig. It has been inferred that the sliding and turning processes under the 

conditions of no lubrication yielded analogous results. We have verified the same results 

practically by performing confirmation experiments on lathe machine for turning operation 

under the same experimental conditions. 

Keywords: 

Wear, COF, Friction, Genetic algorithm, Tungsten carbide 
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Thermoeconomic and feasibility analysis of novel 

transcritical vapor compression-absorption integrated 

refrigeration system 

Vaibhav Jain, D. Colorado 

Abstract: 

In this paper, a novel structure of transcritical vapor compression-absorption integrated 

refrigeration system (TVCAIRS) is proposed based on its thermoeconomic viability. The 

integration of single effect vapor absorption refrigeration system (VARS) (with H2O-LiBr fluid 

couple) in transcritical vapor compression refrigeration system (TVCRS) (with R744 

refrigerant) provides a subcooling of 5 ◦C in the proposed configuration. Hence, the overall 

COP and exergetic efficiency of TVCAIRS is 28.6% and 26.9%, respectively higher than the 

equivalent standalone TVCRS with optimum gas cooler pressure and generator temperature. 

Besides, the requirement of external cooling water for the gas cooler, absorber and 

condenser cooling of TVCAIRS is 12.3% less than the equivalent TVCRS. The direction for the 

further process improvement of TVCAIRS is also presented. Further, the thermodynamic 

performance of proposed system is also investigated for low temperature refrigeration 

application and hot climate conditions. The comparative results showed that the present 

TVCAIRS is thermodynamically more efficient as compared to the equivalent TVCRS and 

conserves more water resources with effective recovery of waste heat for the sustainable 

development. The techno-economic analysis of proposed TVCAIRS shows a shorter 

breakeven point and payback period of 1.3 yr. and 1.8 yr., respectively with total annualized 

cost of INR 5,641,614 (17.8% less than the equivalent TVCRS). Further, selection diagram for 

TVCAIRS and equivalent TVCRS shows that TVCAIRS is more feasible as compared to the 

TVCRS under low temperature and hot climate conditions and its viability strongly increases, 

if financial incentives of reduced interest rate are offered with longer life designs and 

operation duty. 

Keywords: 

Transcritical vapor compression Vapor absorption Integrated system Feasibility 

analysis Economic analysis 
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Effect of Using Waste Plastic Oil on the Performance and 

Emissions Characteristics of Unmodified Constant Speed 

Direct Injection Diesel Engine 

Parvesh Kumar, P. Srinivasulu and Sidharth 

Abstract: 

Waste plastic fuel is a sustainable solution for the biggest dual problem of the world i.e. 

depilation of fossil fuels and environmental degradation due to waste plastic. In this research 

the waste plastic is converted into liquid fuel and the fuel is tested on the direct injection CI 

engine. Before testing on the engine the physico-chemical properties of the WPO are tested 

and the results are compared with standard petroleum diesel fuel. The performance and 

emissions characteristics of DI-CI engine are also analysed by using WPO as fuel and the 

results are compared with conventional diesel fuel. The engine shows better performance 

at higher load while operated with WPO. The emissions are also better than conventional 

diesel fuel. 

Keywords: 

WPO, Performance, Pyrolysis, Emissions, Waste Plastic 
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Process Optimization of Biodiesel Production from Jatropha 

Oil Using Response Surface Methodology and It’s 

Characterization 

Parvesh Kumar, Ramprasad Mangishetti, Sidharth 

Abstract: 

Higher compression ratio and efficiency of the diesel engine make it the most popular prime 

mover for the transportation and agriculture sectors which is growing at a faster rate. Hence 

the demand for petroleum diesel is also increasing at the same rate. The limited availability 

of sources of petroleum diesel fuel is the biggest concern for the continuous growth of these 

sectors. Therefore, alternatives to these energy sources become the prime area of research 

for the governments of most of the countries. So biodiesel is one of the promising 

alternatives to petroleum diesel fuel which was well known to all the researchers working in 

this field. Also due to its simplicity in production and a wide range of feedstocks increases its 

popularity. In the present work the biodiesel of jatropha oil, which is one of the oldest non-

edible feedstock identified by the researchers, is prepared and the process of production is 

optimized with the help of one optimizing technique. The main motive of opting optimizing 

technique is to improve the yield of biodiesel by finding the most economical combination 

of all variables which affect the biodiesel production. The research surface methodology 

(RSM) is used as an optimizing technique for biodiesel production in the current research 

work. The yield of jatropha oil biodiesel obtained normally is around 85% due to its higher 

free fatty acid (FFA) content. The yield of biodiesel produced from the same feedstock is 

increased from 85% to 95.5% while prepared with optimization tools. The detailed 

information about various parameters affecting yield and their optimum value is discussed 

in detail during the present work. 

Keywords: 

transesterification; RSM; jatropha oil biodiesel; optimization technique; high 

FFA 
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Microstructural and wear characterisation of as-cast 

AS21A magnesium alloy 

Sumit Joshi, Ramesh Chandra Singh, Rajiv Chaudhary 

Abstract: 

The present study consists of wear investigations performed on AS21A magnesium alloy. 

AS21A alloy falls in the category of Mg-Al-Si alloy system which is recommended for high-

temperature applications. The condition of the studied alloy was as-cast and annealed. 

Microstructural features of AS21 alloy comprised of a soft α-Mg matrix reinforced with hard 

and brittle coarse Mg2Si intermetallic. Wear behaviour of the alloy experimented through 

pinon- disk apparatus and at varying loads from 10-40 N. It was observed that the wear 

resistance and Coefficient of Friction (COF) decrease with an increase in applied load. 

Further, the presence of Mg2Si intermetallic in the magnesium matrix had a significant effect 

on the wear properties of the AS21A alloy. 

Keywords: 

AS21A; Mg-Al-Si; Mg2Si; intermetallic; wear 
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Multi-Objective Optimization of Cascade Refrigeration 

System Using the Concept of Modi¯ed and Advanced 

Exergy, Risk Level and Thermal Inventory 

Vaibhav Jain, Rajiv Rawat, Gulshan Sachdeva, Vikas Kumar 

Abstract: 

This work conceives the performance of vapor compression cascaded refrigeration system 

(CRS) from the exergy, safety and thermal inventory points of view employing the theory of 

e®ective temperature (TeffÞ than environment temperature (ToÞ in Gouy–Stodola equation. 

Comparative results show that the actual irreversible loss in CRS is 8.1% higher. Further, 

advanced exergy analysis results showed that 17.985kW irreversible loss (out of 33.737kW 

irreversible loss) in the system is evadable with improvement in the system design. Besides, 

the vulnerability of toxic °uid R717 is reported in terms of the total risk level. Moreover, the 

economy matter is expressed in terms of its total thermal inventory. At the base case, total 

risk level and total thermal inventory are determined to be 454.3 US$ and 48.86 kW/K, 

respectively. First, sensitivity analysis is carried out to evaluate the variation in irreversible 

loss, total risk level and thermal inventory at di®erent evaporator and condenser 

temperatures with di®erent degrees of overlap (decision variables). 

Keywords: 

Cascaded refrigeration system; advanced exergy analysis; total risk level; 

thermal inventory; multi-objective optimization. 
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Development and analysis of mathematical model of 

capillary for conventional refrigerants R22, R427A, R407C, 

R32, R410A 

Animesh Pandey, Akash, Deshdeep Gambhir and Naveen Solanki 

Abstract: 

The Vapor Compression Refrigeration System (VCRS) uses a circulating refrigerant as the 

medium which absorbs and removes heat from the space to be cooled and subsequently 

rejects that heat elsewhere. Capillary tubes are commonly used as expansion device, serving 

almost all small refrigeration systems to reduce the pressure and temperature of the 

refrigerant and to regulate the flow of refrigerant to the evaporator. Objective of this 

research is to develop an analytical method for computing the length of capillary tube 

required for a specified reduction in temperature and to determine various thermodynamic 

and transport properties for refrigerant fluids and mixtures viz. R22, R427A, R407C, R32, 

R410A, available in REFPROP database and perform a comparative analysis. For achieving 

this objective, a mathematical model is developed using the integration of MATLAB and 

REFPROP software programs. 

Keywords: 

Refrigerant, Vapor Compression Refrigeration System, Capillary, MATLAB, 

REFPROP 
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CVT Cooling of a BAJA All-Terrain Vehicle 

Neelesh Dayal, Vasu Bhardwaj, Mukul Singh, and Rakesh Saini 

Abstract: 

This research paper concentrates on BAJA ATV CVT premises thermal cooling. 

BAJA event has a 4-hour endurance run, which demands full potential from the 

drivetrain. In our drive train assembly, we have used CVT coupled with fixed 

reduction gearbox, while having long run the temperature of CVT unit increases 

so much that it hinders the efficiency. The main heat generation sources in the 

CVT chamber is the engine, friction between belt and sheaves, and high 

ambient outside. It is learned that CVT working temperature should be 

reduced. Hence cooling was much required for optimum performance of our 

vehicle, implemented cooling system involves insulation of CVT from engine 

while having a passive heat exchanger using super absorbent polymer inside 

our vehicle to inject cool air on CVT and using insulating material on CVT cover 

to reduce the overall temperature, whereas passive heat exchanger cools down 

the injected air. All this leads to significant temperature drop in whole 

assembly. 

Keywords: 
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One day organized E-Faculty Development program (FDP) 

on the topic "Stress and Health Issues Due to COVID 19: 

Management and Technical Solutions" 
 

 

MAIT organized E-Faculty Development program (FDP) on the topic "Stress and Health Issues 

Due to COVID 19: Management and Technical Solutions" on 09 July 2020. Mr Ashish 

Rakheja, Director-at-large, ASHRAE presented his views on the topic "COVID 19: Opportunity 

for Sustainable Development". 

 

 

 

Mr. Ashish Rakheja delivering his views in FDP 
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One day panel discussion on 

 “COVID 19: Opportunity for Sustainable Development” 
 

 

ASHRAE Student Chapter MAIT organized a ‘Panel Discussion’ of Industry experts to present 

their views on "COVID 19: Opportunity for Sustainable Development" on 09 July 2020.  

 

 

Photo: Panel discussion on the online platform 
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One day FDP on 

 “Fundamentals of Ultraviolet Germicidal Irradiation for 

Air & Surface Disinfection” 
 

Prof William P. Bahnfleth, Ph.D., P.E., Pennsylvania State University, USA presented his talk 

on the topic 'Fundamentals of Ultraviolet Germicidal Irradiation for Air & Surface 

Disinfection' on 10 July 2020 at ASHRAE Student Chapter MAIT under the Faculty 

Development Program.  
 

 

Photo: Snippets from the talk given by Prof. Bahnfleth on the online platform 
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One day 

 “Paper Presentation Competition” 
 

‘Paper Presentation Competition’ was organized by ASHRAE Student Chapter MAIT on 29 

Sept 2020 at Chapter level. Mr Abhishek Jain, Ms Indrani Rawat from AIC and Dr Nitin Johri 

from Graphic Era University, Dehradun also attended the same as Judge. 14 students of Chapter 

presented their technical topic related to the field of HVAC&R and 7 students were finalized for 

the Paper Presentation Competition of AIC.  

 

 
Photo: Paper presentation organized by ASHRAE Student Chapter MAIT 
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Webinar in E-Workshop on  

“Applications of CFD for Built Environment” 
 

ASHRAE Student Chapter MAIT organized the talk of Dr. Kishor Khankari, President and 

founder of AnSight LLC, United States on the topic ‘Applications of CFD for Built 

Environment’ during their E-Workshop on ‘Computational Fluid Dynamics (CFD) and its 

Applications on 19 October 2020 for the students, research scholars and faculty members. Dr. 

Khankari demonstrated some of the practical and real life applications of CFD as a computational 

and design tool for creating a healthy indoor environment. More than 400 members participated. 

The students of ASHRAE MAIT worked tremendously to make this event a success.   

 

 

 

 
Photo: Snippets of the workshop 
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Webinar on  

“Building lessons from Honey Bee” 
 

 

ASHRAE Student Chapter MAIT organized a webinar on 20 Oct 2020 in which Mr. R. 

Christopher Mathis, President, MC2-Mathis Consulting Company, United States exhibited a 

very nice presentation of ‘Building lessons from Honey Bee’, in which he discussed the 

importance of the honey bee in our lives and how mankind has and is building structures and 

doing substantial research by getting inspired by the Honey Bee colonies and how human beings 

will continue to do it and the importance of saving the bee in the near future. 

 

 

 

Photo: Promotional poster and snippet of the webinar 
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3-Day training cum workshop on  

“CFD modeling as an Assessment Tool for Performance- 

Based Design” 
 

A 3-day training cum workshop was organized from 21st Oct’2020 to 23rd Oct’2020 by 

ASHRAE Student Chapter MAIT in which Dr. Ahmad A. Medhat A. Fahim, Professor of 

Mechanical Engineering, Housing & Building National Research Centre, Egypt, presented the 

information on ‘CFD modeling as an Assessment Tool for Performance- Based Design’. The 

session mainly consisted of optimization, validation, design assessment, evaluation and review 

of CFD tools for improving the design performance of air-conditioning and commercial and 

industrial HVAC&R and mechanical systems. 
  

 

 

 

Photo: Promotional Poster and snippets of the 3-day training on CFD 
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Placements of Students of MAE Department 

 

MAIT’s dedicated placement cell for both Management and Engineering works on individual 

grooming and placement of students. More than 574 students of B. Tech (2014-18 batch) and 

753 students of (2015-19 batch) were placed on campus from a total intake of 1056 students. 301 

students have been picked up by Accenture and 245 students by Infosys. The highest package 

offered to students is to the students is 28 Lacs by Amazon and 12 Lacs by FYND. Out of all the 

above placements following is the number of placed MAE students: 

 

S. No. COMPANY 

1 INFOSYS 

2 ZS ASSOCIATES 

3 SANMAR GROUPS 

4 MICROMATIC 

5 HOLISOL 

6 ANGLO EASTERN 

7 INDIAN ARMY 

8 INDIAN AIR FORCE 

9 INDIAN NAVY 

  TOTAL 
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