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Date: 03/06/2020,

To,

The Principal,

Avanthi Institute of Engineering and Technology,
Gunthapally, Hyderabad.

Attention: Mrs.E PRASANNA, Associate Professor of Department of Electrical and

Electronics Engineering.
Subject: Power Generation Using Speed Barkers

[ am pleased to inform you that the R&D Team at CONSCIENCE TECHNOLOGIES,
Hyderabad is pleased to approve a grant of INR 1.65 lakhs for the project “Power Generation
Using Speed Barkers “You are requested to prepare a detailed schedule and roadmap for the
project. Completion and also the detailing on the utilization of funds within 15 days to release

the payment

Looking forward to a meaningful collaboration with AVIH, Gunthapally

#17-832C, 3rd Floor, Opp:Bank of Maharashira,
\nnapurna Fonction Hall Line, Dilsukhnagar, Hyderabad-300060  Fmail;
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Dr.G. Ramachandra Reddy, M.Tech, Ph.D

Principal

AVIH/2020/R&D PROJECT Dt: 06/06/2020,

TO
The Manager,
CONSCIENCE TECHNOLOGIES,
Hyderabad.

Sub: Power Generation Using Speed Barkers.
Respected Sir,

With reference to letter received from your end regarding “Power Generation Using
Speed Barkers”. We are happy to submit detailed proposal along with the milestones of
Design and hardware Implementation of Power Generation Using Speed Barkers. We request
you to discuss with your internal R&D team and communicate for further discussion.

Thank you and looking forward for your collaboration.
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Section A: General Information;

Project Title

Power Generation Using Speed Barkers

Project Type
Research Design &Demonstration of Automated
Street Light Controller Research Other

Power Generation Using Speed Barkers

Project Location/s
(District State)(Must be in India)

Avanthi Institute of Engineering and

Technology, Gunthapally, Hyderabad

Stage of development
(initial concept proof of demonstration/scale up)

Proof of Concept - Demonstration

Lead Implementing

Avanthi Institute of Engineering and

Organization Technology, Gunthapally, Hyderabad
Any Partnering:

Organization:

In INDIA .

(1) Total Funding Request(INR In lakhs) 1,65,000 Rs/-

(I) Contribution in Cash/kind from NO

lead/partnering institution if any

Total cost (I+11)= 1,65,000 Rs/-
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Section B: Project Information: Report submitted

Project Description:

Today we see many vehicles on road creating pollution and using its mechanical energy only
for transportation purpose, but if we use that kinetic energy of vehicles to convert into some
useful electrical energy then we can use that energy for street lights and can save at least some
amount of electrical energy. In this article various methods of generating power using the speed
breaker are listed and studied carefully. Many authors conducted many experiments on each
type of power generation method, and the results are noted down here. The methods listed here
are rack and pinion method, roller speed breaker, crankshaft and piston mechanism, hydraulic

speed breaker.
INTRODUCTION

The energy crisis is one of the major problems in our country. The pollution caused by
generating power is enormously high. Even though we have many kinds of renewable energy
sources we are affording the normal conventional methods in generating power. In addition to
this pollution, we are having many vehicles on road creating more pollution. So, we are hurting
our environment in many methods. So, this project can help the environment to escape from
the pollution, not totally but a little bit. Since we see many vehicles on road, we can use the
energy from those vehicles to generate electrical energy. All the vehicles use their kinetic
energy in order to move from one place to another. In this process, it is wasting more energy.
We can use that kinetic energy and convert it into electrical energy. We can provide the speed
bumps on roads with specialized mechanisms under them. So, whenever a vehicle moves over
the speed bump, the speed bump takes the kinetic energy of the vehicle and converts it into
mechanical energy and which further converted into electrical energy. The process of

generating electrical energy by this method is of different kinds.
They are:

1.1Rack and pinion mechanism

1.2Roller speed breaker /L;WL

1.3Crankshaft and piston mechanism ¥
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1.1 Rack and pinion Mechanism:

The process of generating power using the rack and pinion method is efficient and many
authors conducted the experimental studies on this process. This method has a rack which
creates linear motion and a pinion which converts that linear motion into rotatory motions.
That rotary motions are transferred to the generator. In between a gear train or transmission
system is built in order to transfer the energy efficiently. At the end of transmission system
there is a generator connected. We all know the purpose of the generator that is to convert the
mechanical energy to electrical energy. The power generated will depend upon the efficiency

of rack and pinion mechanism and the transmission system.

Rack and pinion mechanism

Working

So, we see many vehicles on roads and as well as speed bumps for controlling the speed of
the vehicles indicating speed limit on roads. The design of the speed bump is of special kind
that is the speed bump is designed as a kind of suspension system. The speed bump is spring
supported at both ends. So, whenever a vehicle or weight passes over the speed breaker the
springs under the speed breaker takes the energy and gets compressed. During this process
the speed breaker is able to generate the linear motion. As the rack and pinion mechanism is
connected to the speed breaker the linear motions created by the speed breaker is taken by the
rack and pinion mechanism. So that rack and pinion mechanism converts the linear motion to
the circular motion. That circular motions are transferred to the generator by using the

transmission system. The transmission system is may be of different kinds i.e., gear train, belt

drive, chain sprocket mechanism. ) W
. =
f 4
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1.2 Roller speed breakers:

In this type of process the circular motions are directly generated by the speed breakers.
Many authors conducted experimental on this process by using the different kinds of friction
material as a speed bump covering material. But in this method the efficiency of the system
totally depends onthe speed of the vehicle. The speed of the vehicle is directly proportional to
the efficiency of the system. So, in many commercial areas the role of the speed bump is to
reduce the speed of a vehicle. Keeping that factor in mind the speed breakers are designed
with good friction material so that the speed bump can take more energy from the vehicle.
Remaining mechanism is same to every process that is the rotational energy from speed
breaker is transferred to generator by using transmission system and it may be of any kind

i.e., gear train, chain sprocket, belt drive,

roller speed breaker

Working

As the speed breaker is a roller both the ends of the speed breaker are bearing supported. The
speed breaker is covered or wrapped in a friction material. So, whenever a vehicle passes
over the speed breaker, due to the friction between the wheels and the speed breaker, and the
bearing support makes the roller speed breaker to generate circular motions. So, the speed
bump itself creates the circular motions here. That circular motions are transferred to
generator by using the transmission system. Since here the speed breaker itself creates

circular motion there no need of mechanical energy conversion, which means there is no lot

of energy losses or may have less losses compared with other process. And the efficiency of
the system depends on the type of the friction material using to wrap aruunﬂvsﬁgﬁi

and as usual the transmission system.
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1.3 Crank shaft mechanism:

As we all know the use of crank shaft i.e., converting of the linear motion to the circular or
rotary motion. The use of this method for generating power good but as it has many moving
parts there will be a lot of heat generated and vibrations in the system. So, the system should
be designed carefully while selecting such type of systems. As the specialized speed breaker
can afford linear motion the piston and crank shaft mechanism can generate circular motions.
As our main motto is to generate electrical energy these circular motions can be transferred to

generator by using an efficient transmission system.

piston and crank shaft method

Working

The use of piston in automobile engineering is to convert the thermal energy to mechanical
linear motion. That mechanical linear motion is converted into circular or rotary motions
using the crank shaft mechanism. That rotary motions generated by the crank shaft is sent to
the differential using power transmission system. Here in the process of power generation by
using the crank shaft mechanism uses kinetic energy instead of thermal energy to push the
piston down or to generate the linear motion. So, whenever a vehicle passes over the speed
breaker the speed breaker pushes down the piston due to the kinetic energy applied on the
speed breaker. So, the piston makes the crank shaft to complete half revolution. As crank is
designed on basis of inertia the crank itself makes the other half of the revolution in order to
push the piston up. So, the piston comes to its original position by bringing the speed breaker
to its original position. In such a way the crank shaft mechanism is able to create the circular

motion. That circular motions are transferred to the generator by using the transmission

AT
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1.4 Hydraulic speed breaker

The hydraulic speed breaker mechanism shown better results while compared to crank shaft
mechanism. This process uses pistons in order to compress the oil. So that the power is

supplied to the system. All the equipment may be costlier here.

hydraulic speed breaker

oil

Working

Here also the speed breaker is a spring supported at both the ends so that the speed breaker
can create linear motion. And pistons are provided under the speed breaker such that the
speed breaker pushes down the pistons whenever a vehicle passes over it. Such that piston
can compress the oil provided under the piston. The compressed oil travels to the
accumulator. The accumulator is further connected to the motor which generates torque. That

torque is used to generate the electrical energy.

LITERATURE REVIEW

The speed breaker is connected to the U-shaped shaft with help of the connecting rod, and
springs are used in order to provide the return motion of the speed breaker after the vehicle
passes over it. the U-shaped shaft is connected to the sprocket and using a chain drive
mechanism the power from U shaped shaft is transferred to the small sprocket which is
transferred to the DC motor using gear drives, which in result generates power. The
specifications of the equipment used in this particular arrangement are as follows, permanent
magnet D.C. generator, the voltage generated is 12 Volt D.C. This D.C. voltage is stored in

the lead 12-volt battery. The battery and inverter are connected. The inverter i1s used to

convert 12 volts D.C. to 230 volts A.C. [1]. //ﬁ W
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The speed breaker used is a roller type that rotates as the vehicle moves on it then the kinetic
energy is converted into mechanical energy which is then converted into electrical energy.
which means when a vehicle moves over a roller, the rollers are arranged in a way of free
rotation and mounted on bearings on each side so the moving vehicle makes the roller rotate.
The roller speed breaker is connected to a sprocket which is mounted on bearings. The chain
drive is used to transfer the motion from a sprocket to gear which is used to drive the motor
to generate electricity. As a result, we can see that if the speed of the car increases, then the
speed of the roller also increases which helps in increasing the efficiency. [2]. The number of
rollers used is 3 which are connected by a chain sprocket mechanism, to achieve uniform
motion when a vehicle is passed over the speed breaker. the total mechanism is the same as
explained before in roller type speed breaker as the kinetic energy is converted into
mechanical energy which after is converted into electrical energy. but here it is mentioned the
efficiency given by this speed breaker power generator is very low as the test is done by a
two-wheeler and also mentioned that for a day the average number of vehicles passed on a
speed breaker is more which automatically gives more efficiency. the fine advantage of this
process is that the moving parts are less compared to other processes and also the
maintenance cost is also less .in this process we are able to reduce the maintenance cost by
replacing the chain mechanism with a V-belt mechanism which will reduce the lubricating
cost. And The amount of friction can be increased by providing the texture on the roller in

order to make the fine rotational motions of the roller when a vehicle passes over it.[3].

The power generated by the speed breaker process uses the rack and pinion mechanism to
generate the power. The kinetic energy of the car is converted to linear motion when the car is
passed on the speed breaker and the linear motion of the speed breaker is converted to the
rotational motion using the rack and pinion mechanism. since the moving parts are less its
maintenance cost is less. The circular motion created by the rack and pinion mechanism is
transferred to the chain sprocket mechanism and transferred to the DC motor which in result
generates the electricity. here a flywheel is used in order to maintain a uniform speed of
rotation.[4] Ammar Ahmed explained about the designing of movable-speed bump-based
mechanism is used to store kinetic energy which is dissipated when automobiles run on
bumps. The system is designed as follows consists of Integrated double-sided rack which has
two racks on either ends parallel to each other attached to each pinion and these pinions are
connected to two separated gears. The pinion is placed between two gears to increase velocity
further this pinion is attached to Flywheel for conservation of angular momentum so as to
“) N A
r iv (i)
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increase efficiently store rotational energy which occurs during motion of rack and pinion.
This flywheel is attached to generator for conversion of Mechanical into Electrical energy.
The motion analysis of system is performed on cad model which is designed in Solid works.
Different levels of frequencies are applied and analysed using Autodesk Inventor. The force
sensors are placed for noting the amount of force applied by different automobiles. To find an
accuracy of measured results the uncertainty calculations are performed for finding Errors
further developed an Equation. Selection of Generator is based on less Electrical damping
and resistive load for higher Efficiency. On basis of obtained results the overall Efficiency of
mechanical energy harvester (MEH) is calculated as 57.5%. It is concluded by the both
practical and simulation results are compared which results by 5.7% in difference of
efficiency.[S] Aniket Mishra conducted an experiment with the load of 300kg, and Power
developed for 60 minutes (1 hr) is 441.45 watts. The power generated by this can be more
sufficient to run four street lights in the night time [6]. Mohammad Ramadan conducted the
experimental studies and the results were roughly 26.2 to 44.7 W by the masses of 65 kg and
80 kg. if the masses increases then the output power also increases linearl y. it is believed that
the power generated can be supplied to the street lights, cameras, and the radars on the roads
[7]. Sanket S. Khodke eliminated use of chain, sprocket and flywheel to make the model
simple and installation easy. The rectifier is used to convert the AC power to pure DC power
at the end of the circuit. The rectifier used is bridge rectifier which consists of 4 rectifier
diodes [8]. The process of power generation by rack and pinion method is conducted and the
power generation by using roller mechanism is also used. As we all know whenever a rolling
motion transfers on the roller arrangement the rollers in the arrangement also get rolled. So,
by using this simple process power can be generated. When a vehicle passes through this
roller arrangement speed braker the rollers get rotated. The rotations of the roller are
transferred to the gear arrangement and then the maximum amount of the rotations is
transferred to the generator or motor and thus electricity is generatedand that generator is
connected to the battery. By using this power road street lights can glow. The differences
between roller, rack, and pinion method are mentioned here such as the roller method is less
efficient and rack and pinion method are more efficient, the maintenance required for roller
method is high compared to rack and pinion method, designing of roller method is easy as

compared to rack and pinion method. [9]

Crank Mechanism: As we all know the crank mechanism is used W
motion to circular motion here also it is used to perform the sam€" functio II" this
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equipment is placed under a specialized speed breaker. When the vehicle passes over the
speed breaker as the head of the piston is in contact with the speed breaker, the piston makes
the linear motion and the crank at the end of the connecting rod converts the linear motion to
the circular motion and using gear mechanism the speed of the rotations is increased and
transferred to the generator. For a single crank mechanism when a vehicle passed on a speed
breaker the piston makes a total of 4 strokes and for a double crank mechanism is 8 strokes.
As this method consists of a large number of moving parts as compared to other methods so it
needs a lot of maintenance and it also has more losses due to vibrations during motion.[10]
M. Prasanth conducted the experiment with 250 kg (approximately) and the output power
developed is 2.35 KW in 24 hours. The generator used is also a dynamo type electric
generator, the gear used is spur gear. The output power increases with increase in load. The

electric power generated can be used to burn four street lights in the night time.[11]

The power generation by using the kinetic energy of the vehicles on the road by using various
processes like crank mechanism, roller mechanism, and rack and pinion mechanism is

discussed and experiments are conducted on the rack and pinion mechanism.[12]

A pressure lever is placed under the specialized speed breaker. When the vehicle passes over
the speed breaker the pressure is applied on the pressure lever which in result rotates the
flywheel and the rotations are then transferred to the generator and are converted to electrical
energy. when the pressure is applied on the pressure lever then by using a chain sprocket

mechanism the rotations are transferred to the flywheel and then a DC motor [13].

Developing a mechanical roadway system for waste energy capture of vehicles and electric
generation. In automobiles the complete fuel is not consumed to run vehicles whereas only
15% is used and all other exhausts as wastage. It is whole about developing a compressive
system for capturing energy during braking by using hydraulic system. In downhill roadways
the piston arrangement is placed and vehicles will decelerate during this energy is captured.
These piston plates are pressed by vehicles and the fluid results in transporting in to potential
energy for storage. These storage system drives a generator through hydraulic device by
uplifted weight. This hydraulic drive consists of 136 pistons which is composed of piston
plates. The energy is stored and connected to Generator for conversion of energy in to

Electrical. The reservoir consists of oil is arranged to save hydraulic fluid. The overall

efficiency depends on factors are plates of piston, potential storagcwf_’w[
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hydraulic results as 90.38 %,95.09 % and 57.52 %.It is concluded that by using this

mechanical roadway system results in overall efficiency is 41.03%.[14]

Energy harvesting sensitivity analysis and assessment of the potential power and full car
dynamics for different road modes. In a MATLAB Environment the model of complete car
suspension is implemented by giving different inputs of road irregularities. During complex
situations of inputs given results the realistic views when compared to assumed results of
vehicle dynamics on roads by using more input modes. On basis of different analysis, the
vehicles which are loaded heavy is good for harvesting of energy per unit regarding cost. It is
a completely comprehensive analysis considering the knowledge of vehicle dynamics. When
a roll mode input is considered there is a reach of damper to 420 W of mean potential power
for given driving cycles. During harvesting regarding tire parameters there is surely no effect
on damping factor of tire due to its very minimum value which is completely different from
impact of tire stiffness. The sensitivity considering to energy harvesting completely depends
upon characteristics of tire, environment of road and driving velocity. By increasing Body of
mass results in fluctuation of mean potential power in minimum range can be observed. The
strong movement from power of wheelbody is relative movement for collection of vibration
energy. It 1s concluded during steady-state velocity there is collection in more amount of

energy at high speeds when compared to transient speed.[15]
CONCLUSION

All the types of power generation using speed breaker are listed and studied carefully. Many
authors conducted various experiments on each type of mechanism and the results are noted

here. All the advantages and disadvantages of the all types of mechanisms are described here.
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Section C: Financial requirement (all figure must be INR)

S.No | Item Head | Total (in Lakh)
Capital Component
1 Permanent Equipment (Located in 30,000/~
lab/implementing organization) as per billing
2 Fabricated systems/demonstration models 50,000/-
(located at beneficiary location)
A Subtotal (Capital Items) 80,000/-
General Component
1 Manpower and Contingencies 50,000/-
2 Consumables 25,000/-
3 Travel 5,000/-
4 Overheed
5 o I R e——
6 Printer and Scanner 5,000/-
B Subtotal (General) 80,000/- -
C Total cost of the project (A+B) 1,65,000/-
I. Project Cost:1,65,000/-
Ii. Contribution of consortium (if any):
III.  Total Budget (I+11):1,65,000/-
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Section D: Applicant Details

Name of the Lead Organization

Avanthi Institute of Engineering and Technology

Address,Please include phone

Gunthapally (V), Abdullapurmet(M), RR Dist, Near Ramoji Film

numbers,
fax, emails and website

City, Hyderabad -501512.

email: principal.avanthi@email.com

Ph No:9849714307
www.aietg.ac.in
Applicant TypeBroad: ACADEMIC INSTITUTION
Government/Non-
Government Sub
entity: Academic or research
institution
Primary Point of Contact Name: Mrs. E.PRASANNA
Lead Principal investigator (PI) | Designation | Assistant Professor
Email Avanthieee2005@gmail.com
Telephone 9492492031
Mobile 7337038221
Secondary Point of Contact Name: Dr Ramachandra Reddy
Designation | Associate Professor
Email principal avanthi@gmail.com
Telephone 9849714307
Mobile 9849714234

Information on Lead PI

Expertise available with the Principal Investigator

Mrs EPRASANNA, Assistant Professor Dept. Of Electrical and
Electronics Engineering, she would mentor the proposed research
project from time to time.

The Principal Investigator has gained good knowledge on Power
systems and its related areas.

1.Guided six M. Tech project students based on his

Research area.

Guided ten B. Tech project students out of his research

area.

2) During her research, PI has acquired knowledge of many
simulations software& used them for the above said project
works.

The tools learned by PI are as follows:

The Power systems, mat lab, motor driver, and motors work.
Word Processing: MS Office ag ¢

)
/QZ —

-
—
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l.Annexure 1:Monitoring & Evaluation approach

Time Schedule of Activities Giving milestones through BAR Diagram

1 2-3 4-5 6

S.No WORKPLAN Month | Month | Month | Month

Basic Study of the literature related for the
project implementation consolidation of
the available expertise. Planning of
execution of the proposed project scheme

Procurement of experimental equipment
and installation

Design of basic simulation of the project
and control strategy using power
generation using speed brakers

LS

Implementation of research project and
4 | operational control of the test facility using
Power testing

Annual review of the progress of the
project and effective guidance for
implementation

L]

Commissioning of the project hardware

Testing of the project and code

Experimental validation of the project

O|(oo|~J|on

Report Writing

——TRBL
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Avanthi Institute of Engineering and Technology, Gunthapally, Hyderabad

SN Infrastructure Facility Yestogot ¥ equiredi¥ui.or
aring Bases

1 Workshop Facility Yes

2 Water & Electricity Yes

3 Laboratory Space/Furniture Yes

-+ Power Generator Yes

5 AC Room or AC Yes

6 Telecommunication including e-mail &fax Yes

7 Transportation Yes

8 Administrative/ Secretarial support Yes

9 Information facilities like Internet Library Yes

10 Computational facilities Yes

11 Animal/Glass House Not required
12 Any other special facility being provided R&D Lab

_ A

PRINCIPAL
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’swa-i.ﬁx*\r' AVANTHI INSTITUTE OF ENGINEERING AND TECHNOLOGY

F g HA) (Approved by AICTE, Recg. By Govt. of T.S & Affiliated to INTUH, Hyderabad)

e 8 NAAC "B++" Accredited Institute

Gunthapally (V). Abdullapurmet(M). RR Dist, Near Ramoji Film City. Hyderabad -501512.
www.aiele.ac.in email: principal.avanthi @ email.com

AVIH/2020/ R&D PROJECT Dt: 10.06.2020

TO

The Manager,

CONSCIENCE TECHNOLOGIES,
Hyderabad.

Sub: Power Generation Using Speed Bracers.
Respected Sir,

We are pleased to appoint faculty for coordination of power generation using speed
brakers. We are happy to submit detailed proposal along with the milestones of
microcontroller used is Arduino. |
Details of the Faculty:

Mrs.E.PRASANNA, Assistant Professor
Department of EEE
Phone Number: 8328053969

Thank you and looking forward for your collaboration.

@f@\,

Principal Investigator

PRINCIPAL

titute of Engg. & Tech
Abdullapurmet (Mdi), R R, Dist.

Avanthj Ins
| Gunthapaly (v),

Avanthi Institute of Engineering and Technology
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Date: 14.06.2020,

To,

The Principal,

Avanthi Institute of Engineering and Technology,
Gunthapally, Hyderabad.

Subject: Power Generation Using Speed Bracers - Regarding
With reference to communication along with detailed submission of project milestones. We
are pleased to invite for an internal discussion on execution of the project and other design
and implementation regarding development of Power Generation Using Speed Bracers. We

are deputing Engineer for the above state of project.

Details of the Engineer:

Mr.M.Manohar babu

Phone Number: 9505379414

Thank you and looking forward for your response.
Regard

¢ Technology

#17-832C, 3rd Floor. Opp:Bank of Muharashira,
\nnapurna Function Hall Line. Dilsukhnagar, Hyvderabad-S00060  § mail:
PH: 40 60 12 11 99

20
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WORK ORDER

To
The Principal,

Avanthi Institute of Engineering& Technology,
Gunthapally, Abdullapurmet Mandal, Hyderabad.

Sub: Power Generation Using Speed Bracers

forin For Al i Wi s,

Date: 26/06/2020,

HYDERABAD,

Further to your offer for preparing of Power Generation Using Speed Bracers as per
the quotation, we are pleased to place the work order as below.

S.NO Description Quantity in no Uni}t{sCost Tma;ilm i
1 Power Generation Using Speed Bracers 1 1,65,000 1,65,000/-

Work Order Valid: One Year (12th August 2021 to 11th August 2022)

Terms& Conditions:

v

the customer.

v

YV WV ¥

designs.

Y

site.

For CONSCIENC

s
- nCe
X R&» \
ANAGERY
A

Ve W)

NOLOGIES

#17-832C. 3rd Floor, Opp:Bank of Maharashira,

Taking physical design for review and approval of our customer
Submission of designs/lay outs for review and approval of our customer
Incorporate any comments/feed back given by customer in the design/layouts
Preparation of designs, lay outs, algorithms, part design, bill of materials for all

\nnapurna Fonction Hall Line, Dilsukhnagar, Hyderabad-500060 ¥ mail:

PH: 040 60012 11 99

Preparation of detailed drawings/Lay outs based on the reference design provided by

Preparation of built up designs, lay outs after completion of fabrication/Installation at

21
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AVANTHI INSTITUTE OF ENGINEERING AND TECHNOLOGY
(Approved by AICTE. Recg. By Govt. of T.S & Affiliated to INTUH. Hyderabad)
NAAC “B++" Accredited Institute
Gunthapally (V). Abdullapurmet(M), RR Dist, Near Ramoji Film City, Hyderabad -501512.
www.aiete.ac.in email: principal.avanthi@ gmail.com

Date:27/08/2020,

TO

The Manager,

CONSCIENCE TECHNOLOGIES,
Hyderabad.

Dear sir

The college does not have sufficient working capital to complete the next half of
proposed project which we have been discussed. We are therefore requesting for advance
funds to the staff and other expenses required to work on this project. Therefore we urge you
to consider our request for approval to receive funding in advance for this project. Thank you

for your consideration of this request. Sincerely,

Thanking you,

— RN

PRINCIPAL

Iﬁv»'.amthi InstitgtRiphEngg. & Tech
, Gunthapally (V), Abdullapurmet (Mdl), R.R, Dist.

Avanthi Institute of Engineering and Technology
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AVANTHI INSTITUTE OF ENGINEERING AND TECHNOLOGY
(Approved by AICTE, Recg. By Govt. of T.S & Affiliated to INTUH, Hyderabad)
NAAC "B++" Accredited Institute
Gunthapally (V), Abdullapurmet(M), RR Dist. Near Ramoji Film City. Hyderabad -501512.
www.aielg.ac.in email: principal.avanthi @ gmail.com

Hyderabad,
Date: 08.12.2020.

From

The Principal,

Avanthi Institute of Engineering and Technology,
Hyderabad.

To
The Manager,
CONSCIENCE TECHNOLOGIES,

Hyderabad.

Respected Sir,

Sub: Project Completion-reg.

The project has been completed on a given time bond. It has been a great
achievement by us to complete the prestigious project on time. It has been a great
privilege, working in association with you and looking forward to working with you
in future projects. We request you to please come along with your team for
collecting, retrieving of important and confidential data.

Looking forward to a quick response from your side

Thanking you,
gy W

&

PRIN@iipal

Avanthi Institute of Engg. & Tech
Gunthapally (V), Abdullapurmet (Md), R.R. Dist.

Avanthi Institute of Enginecring and Technology
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Date: 14/09/2020,

To
The Principal,

Ed

Avanthi Institute of Engineering and Technology,
Gunthapally, Hyderabad.

Attention: Mr. T KRANTHI KUMAR, Associate Professor of Department of Electrical and

Electronics Engineering .
Subject: HRM Practices by Neuro Fuzzy- Regarding

I am pleased to inform you that the R&D Team at CONSCIENCE TECHNOLOGIES,
Hyderabad is pleased to approve a grant of INR 1.5 lakhs for the project “HRM Practices by
Neuro Fuzzy *“You are requested to prepare a detailed schedule and roadmap for the project.

Completion and also the detailing on the utilization of funds within 15 days to release the

payment

Looking forward to a meaningful collaboration with AVIH, Gunthapally

#17-K32C, 3rd Floor, Opp:Bank of Maharashira,
Annapurna Function Hall Line, Dilsukhnagar, Hyderabad-300060  Fmail;
PH: 040 60 12 11 99
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AVANTHI INSTITUTE OF ENGINEERING AND TECHNOLOGY
(Approved by AICTE, Recg. By Govt. of T.S & Affiliated to INTUH, Hyderabad)
NAAC “B++" Accredited Institute
Gunthapally (V). Abdullapurmet(M), RR Dist. Near Ramoji Film City, Hyderabad -501512.
www.aicte.ac.in email: principal.avanthi @ email.com

Dr.G. Ramachandra Reddy, M.Tech, Ph.D

Principal

AVIH/2021/R&D PROJECT Dt:17 /09/2020,

TO
The Manager,
CONSCIENCE TECHNOLOGIES,
Hyderabad.
Sub: HRM Practices by Neuro Fuzzy.
Respected Sir,
With reference to letter received from your end regarding “HRM Practices by Neuro
Fuzzy”. We are happy to submit detailed proposal along with the milestones of Design and
hardware Implementation of HRM Practices by Neuro Fuzzy. We request you to discuss with

your internal R&D team and communicate for further discussion.

I

e ——

Thank you and looking forward for your collaboration.

>

Prgg estjgator

PRINCIPAL

 PRINCIPAL

Avanthi Institute of
| Engg. & Te
. Gunthapally (V), Abdullapurmet [g(g), R.RTDics:(h

Avanthi Institute of Engineering and Technology
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Section A: General Information:

Project Title

HRM Practices by Neuro Fuzzy

Project Type
Research Design &Demonstration of Automated
Street Light Controller Research Other

HRM Practices by Neuro Fuzzy

Project Location/s
(District State)(Must be in India)

Avanthi Institute of Engineering and

Technology, Gunthapally, Hyderabad

Stage of development
(initial concept proof of demonstration/scale up)

Proof of Concept - Demonstration

Lead Implementing

Avanthi Institute of Engineering and

Organization Technology, Gunthapally, Hyderabad
Any Partnering:

Organization:

In INDIA W

(1) Total Funding Request(INR In lakhs) 1,50,000 Rs/-

(IT) Contribution in Cash/kind from NO

lead/partnering institution if any

Total cost (I+11)= 1,50,000 Rs/-

Wh

" PRINCIPAL

— .
aaiki {nslitute of Engg. & Teoh,
ﬁzﬁ?&;shalw (V) Abdullapurmet (Mdl), RR. Diet.

26


ECE STAFF
Highlight

ECE STAFF
Highlight

ECE STAFF
Highlight

ECE STAFF
Highlight


Section B: Project Information: Report submitted

Project Description:

In addition, weights for criterion and links between dimensions and criteria were obtained using
the Decision-making trial and evaluation laboratory and fuzzy analytical hierarchy process.
Both methods can be combined since they serve various goals; earlier studies proposed using
three-way type-1 fuzzy sets to achieve criteria weights and linkages across dimensions and
criteria. The topics of HRM and Operation Management, respectively, include human resource
management (HRM) and supply chain management (SCM). Although academics in each sector
continue to advance SCM and HRM'’s role in developing more sustainable companies,
integrating these two modern topics has been significantly delayed based on a more significant
integration gap between HRM and SCM and fuzzy. The findings suggest that the educational
criterion is more important than the other criteria since it is a cause and affects HRM directly.
The research findings show that the suggested F-HRM-SCM technique is feasible, suggesting
the educational criterion as the most persuasive factor in human resources management.
Therefore, the study aims to provide the HRM-SCM connection with a synergistic and
inclusive framework and suggest the research agenda for this integration. After achieving these
aims, this paper highlights the consequences of fuzzy HRM-SCM integration in organizational
sustainability and genuinely sustainable supply chains for academics, managers, and
practitioners. The experimental results demonstrate that the proposed F-HRMSCM model
enhances the supply chain performance ratio of 98.9%, an efficiency ratio of 97.8%, employee
satisfaction ratio of 96.7%, decision-making level by 98.2%, prediction ratio of 95.5%, and F1-

score ratio of 97.4% compared to other existing approaches.

Keywords

Human resource management - Supply chain + Fuzzy - Analytic hierarchy process
Overview of human resource management for supply chain management

Supply Chain Management is the progress of expansion. development, execution, and
monitoring of the supply chain processes professionally utilizing Information and Technology
in their stride (Khudhair et al., 2020). SCM encompasses all operations beginning with raw
material procurements, storages, work-in-process inventories, and completed items, i.e., from
point-of-consumption and point-of-origin, guaranteeing organizational productivity while
satisfying customer demands and pleasing the customer (Manogar 0 an

" PRINCIPAL
Avanthi Institute of Engg. & Tech

Cunthapally (V), Abdullapurmet (Mdl), RR. Dist,
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satisfying customer demands and pleasing the customer (Manogaran et al., 2020). Human
resources ethics violations can lead to a wide range of legal issues, both civil and criminal,
for both the company and its employees. BBB, Equal Employment Opportunity Commission,
and other regulatory agencies receive a higher number of complaints from victims of ethics
violations in the HR department than others (such as product development or accounting).
Discrimination and hostile-work-environment issues can be avoided by companies with
comprehensive ethics programs in place. This means lower costs for both litigation and
settlements. Simultaneously, due to growing globalization, competition, privatization,
liberalization, commoditization, and technological advancements, SCs have grown extremely
complex (Malik et al., 2020). Despite the awareness that properly managing the Supply Chain
may give a critical competitive benefit, there appears to be a lack of recognition that this
element is dependent on human capital performance in the supply chain (Kumar et al., 2020).
The value of a worker’s experience and skills is called human capital. A company’s human
capital includes assets like education and training and intelligence, skills, and health. An
intangible asset or quality not listed on a company’s balance sheet is an "intangible asset."
Increased productivity and profitability are linked to human capital. The more a company

invests in its employees, the more likely it is to be successful and productive.

Human resource management that is effective and strategic may provide an equally solid
foundation for competitive benefit, and very little of this knowledge has been applied to
managing a team and training and developing people in the SC (Ramprasad & Amudha,
2014). Deliberately managing HR in the SC necessitates HR configurations and updated HR
development aligned with the larger corporate strategy (Oztirk &Yildizba si, 2020). The
company’s involvement in HR development is required to enhance employee performance
and control employee comfort and job satisfaction (Amudha, 2021). Competent Human
Resource Management (HRM) and its tried-and-true techniques such as job design,
recruiting, selecting and orienting, performance management, pay, training, and development
may instill a sense of drive toward well-organized and successful work management
(Gheisari et al., 2021). The data triangle is the foundation of the term quality employed in the
organizational setting. In strategic HR management, HR department plays the main role and
has a durable impact in strategic decision at the managerial level. Human resource

management at the micro level (human resource practices and policies) is essential and not

adequate for companies to gain a sustainable competitive benefit (Billah et a 1).fJo
stand strong in the face of competition, businesses must adopt a stratggie Tetho uman
PRINCIPAL

Avanthi Institute of Engg. & Teph
‘Gunthapally (V), Abdullapurmet (Mdl), R.R. Dist. |
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resource management. Everything that makes a product, from raw materials to finished
goods, is considered part of supply chain management. Maximizing customer value and
gaining a competitive edge in the marketplace involves actively streamlining a company’s

supply-side activities.

The success or failure of a company is unlikely to be completely determined by its strategic
HRM practices; nonetheless, these practices are possible to be critical to the cause. (Raut et
al., 2020). The first round of evaluation between the employee and their manager and the
second round of evaluation between their managers and their bosses before the third round.
The HRmanager is included in the third round, the employee is not. Fuzzy logic-based
systems and models can be found ubiquitously in our everyday life. Therefore, fuzzy set
theories entice more and more attention (Nguyen et al., 2021). In fuzzy set theory, operators
can use the assumed data to describe membership function to portray a component with fuzzy
subsets (Khan et al., 2021). On every occasion the output and input parameters are known, it
can utilize training information to design a rules base to system behavior of the to-be-
controlled model (Ngan et al., 2019). Users can relate some methods to regulating the fuzzy
system to acceptable efficiency (Mufioz-Pascual et al., 2020). Therefore, the analytical
hierarchy process is prolonged by integrating the fundamental concepts of fuzzy sets theory
(Manogaran et al., 2021). This technique is commonly known as the fuzzy AHP. The fuzzy
AHP has been established, in which the pair-wise comparisons in the decision matrices are
fuzzy numbers (Krishnan et al., 2021). The Judgments are assessed systematically via
subjective ratings like ‘among three and five times less significant and ‘roughly three times
more essential (Asghar et al., 2021). The decision-makers are provided the power to choose
the linguistic parameter that reproduces their confidence (Li et al, 2021). The fuzzy
analytical hierarchy process employs fuzzy arithmetics and fuzzy aggregation operators to
resolve the hierarchical structure of issues (Ezhilmaran &Adhiyaman, 2016). The fuzzy
analytical hierarchy process calculation is done as per the normal analytical hierarchy process
technique for weighting the criteria of decision issues in human resource management and

supply chain management (Manickam &Devarasan, 2018).

The major contribution of the article is

* Designing the F-HRM-SCM model to analyze the key factors in establishing s h
management. . //

" PRINCIPAL

Avanthi Institute of Engg. & Ta_ch
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* Evaluating the mathematical model of AHP and type-1 fuzzy sets to achieve criteria weights

and linkages across dimensions and criteria.

* The simulation results have been accomplished, and the recommended model enhances the
supply chain performance and decision-making ratio compared to other models. The rest of
the study is arranged as follows: Sect. 2 discusses the background study of supply chain
management. In Sect. 3, the F-HRM-SCM model has been recommended. In Sect. 4,

simulation results have been performed. Finally, Sect. 5 concludes the research paper.
Background study on supply chain management

hybrid method of the Best Worst Method and Decision-Making Trial and Evaluation
Laboratory (BWM-DEMATEL) for implementing green supply chain management. The
GSCM-oriented soft dimensions are prioritized using BWM, and their interrelationships are
extracted using DEMATEL. According to the findings, ‘Top management commitment,’
“Employee participation,” ‘Organizational culture,” and “Teamwork’ are the most highly
valued causal soft aspects in effective GSCM implementation. This research would assist
industry managers, and practitioners determine where to focus on GSCM principles in the
context of soft dimensions for long-term company growth. Structural Equation Modelling
(SEM) for evaluating Green and Sustainable Supply Chain Management. In this article, they
recognized and defined, reviewed, and considered the selected article in different essential
perspectives, such as application part, research issue and study gap, type of technique,
method, study purpose, country of authors, name of variables, related theory, publicationyear,
unit of analysis, number of samples, hypotheses, and scope, number of instances, name of
authors. The results of this review research exposed that earlier works had employed
Structural Equation Modelling in green Ability-Motivation-Opportunity (AMO) theory for
Green Human Resource Management. The goal of this research is first to investigate the
impact of Green HRM practices (green competence constructing practices, green motivation
improving practices, and green worker participation practices) on the academic workforce’s
organizational citizenship behavior toward the environment (OCBE) and, as a result, its
impact on environmental performance. Secondly, the role of OCBE in mediating the
association between each of the Green HRM practices and environmental performance is
measured. the Fuzzy AHP and Fuzzy Type-2 DEMATEL (FAHP-DEMATEL) for sustainable

human resource management (SHRM). The current paper aims to identify these

PRINCIPAL

Avanthi Institute of Engg. & Tech
Gunthapally (V), Abdullapurmet (Mdl), R.R. Dist.
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the execution of human resource management were grouped into three types: economic,
social, and environmental aspects. Determine the weight of the indicated factors based on
their lack of independence. The findings demonstrate that the environmental dimension was
one of the effective variables and was regarded as the cause; nevertheless, the social and
economic dimensions were influenced and were deemed the consequences. The most relevant

elements were those related to the environment.

Based on the survey, there are several existing methods to implement efficient HRM in
supply chain management. The design and evaluation of a supply chain’s network is a critical
and difficult decision. A new method for assessing the efficiency of a supply chain network is
presented in this paper. Cost factors are the primary metric, divided into four groups:
production costs, disruption costs, coordination costs, and vulnerability costs. In addition,
some assumptions are made to quantify these cost factors. When searching for an optimal
supply chain network design, numerical analysis demonstrates its efficiency and
effectiveness. Hence in this article, the F-HRM-SCM model has been proposed. The

following section discusses the suggested model briefly

Fuzzy assisted human resource management for supply chain management (F-HRM-
SCM)

Supply chain management oversees goods and services and the processes that turn raw
resources into finished items. It entails aggressively streamlining a firm’s supply-side
operations to optimize consumer value and achieve a competitive advantage in the market.
This model’s top-level has five distinct operations known as SCM components: Plan, Source,
Make, Deliver, and Return. The researchers examined the concept of the supply chain and its
control using management indicators, emphasizing operation management and information
technology IT systems. However, the relationship between SC and human resource
management and employee aspects is still absent. With the shifting perspective of human
resource management, more organizations deliberate it as a partner. Sustainable HRM has
been seen as a genetc approach to human resources management with the organization’s view
to be pursued. In contrast to its minimal involvement with its original development in
implementing that strategy, HR aggressively executes a total strategic design. In the changing
economiccircumstances, this must be changed. While HR professW@e
in supporting and promoting the value of human resources throughat the o nization, it is

the senior human resource executives who must demonstrate this valhepﬁw@?ﬁhtemg
i Insti f Engg. & Tech
Avanthi Institute 0 -
Gunthapally (V), Abdullapurmet (Mdl), RR. Dist.
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