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DEPARTMENT OF COMPUTER SCIENCE AND ENGINELRINC,
(NBA Accredited

Dr.D.Pradeep. Assistant Professor Date ember, 202

I'he Manager.

RAMC Clean Energy Private Limited.
I halavapalayam.

Karur.

Dear Sir’/Madam.
Sub:  Requisition for Consultancy Project — Reg.

We. Department of Computer Science and Engineering from M.Kumarasam College ol
Engineering. which is a reputed Institution in Karur since 2000. We own Research ind Development

Cell in our Department. In accordance with a clear vision of our R&D Cell. we v providing o
ped 1o end

Nt

effective software solutions to small and medium sized organizations. We are well
with the prerequisite of an enterprise via software solution that would probubly extend our clear-
headed assistance in the area of Online Banking, Hospital Management, Textiles. \utomobiies. Real
and Website Design etc. We hope that we would be receiving some sort of appealing \entures 1rom

your end.

Thanking you

Yours Truly
(

0"\\“‘ HOD-C
Dr.D.Pradeep. AP-CSE
Contact number: 9841707467

\

Thalavapalayam, Karur, Tamilnadu, India - 639113. Phone : 04324 - 270755, 272155 Fax : 04324-272457 www.mkce.ac.in



RAMC Ve

CLEAN ENERGY PRIVATE LIMITED
No. 127 - 128, MAIN ROAD, THALAVAPALAYAM PO.,

KARUR. 639 113. TAMILNADU
CIN : U40108TN2021PTC148576

Date: 30/09 2022

To
Dr.D.Pradeep.
Department of Computer Science and Engineering,
M.Kumarasamy College of Engineering,
Karur — 639113.
Dear Sir.

We are very much excited to quest for the project proposal from your high end for "Dt
Acquisition and Control Software™ purpose. We are looking forward for a lcasible proposid tor

our requisition. We extend our trust towards you in teams of acquiring an encouraging piicc

quote.

Thank you

Yours

S

Mrs.S.\ andhana,
Manager

<

Phone No. : 04324 - 270357 / 270457
Email : ramccleanenergy@gmail.com
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NAAC Accredited Autonomous Institution

Approved by AICTE & Affiliated to Anna University
1SO 9001:2015 & 1SO 14001:2015 Certified Institution
AICTE Approval No. 732-53-004(NDGE) / 97 dt. 22.10.1999

DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING
(NBA Accredited)

Dr.D.Pradeep. Assistant Professor Date: 03 October. 2027

The Manager,
RAMC Clean Energy Private Limited.
[halavapalayam.

Karur.

Dear Sir/Madam,

Sub:  Placing quotation for Consultancy Project — Reg

As per the prerequisite sent by you in accord with quotation. the Data Acquisition and Cony |l
Software proposal is been sent for your kind perusal. We consider this opportunity to develop «
software project that completely fulfills your need. In regard to this commitment. please leel lrec to
contact us. We are ready to serve you with a persisting readiness.

- |

| 1 1

SLNo | Description E Rate of the Project
] Software Phase I: R 77{)()('“
(Data Acquisition) B _\
Software Phase 11: e,
2 (Data Control) _I_{b_':o‘mm )
3 Deployment Charges Rs. 8000
Total Rs: 98.0000-

Thank you

Youys Truly

P >

Dr.D.Pradeep
Contact number: 9841707467

LTOD) ¢ S

Thalavapalayam, Karur, Tamilnadu, India - 639113. Phone : 04324 - 270755, 272155 Fax : 04324-272457 www.mkce.ac.in
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CLEAN ENERGY PRIVATE LIMITED

No. 127 - 128, MAIN ROAD, THALAVAPALAYAM PO,
KARUR. 639 113. TAMILNADU
CIN - U40108TN2021PTC148576

Date:. 09/10,2022

To
Dr.D.Pradeep.
Department of Computer Science and Engineering,
M.Kumarasamy College of Engineering,
Karur — 639113,
Dear Sir,

We have received your quotation regarding our needs. Hence, we arc here to accept the

proposal and grow longer in our business contract for Data Acquisition and Control Soltwarc

Thank you

Yours

fe

Mrs. S Vandhana,
Manager

Phone No. : 04324 - 270357 / 270457
Email : ramccleanenergy@gmail.com
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CLEAN ENERGY PRIVATE LIMITED

No. 127 - 128, MAIN ROAD, THALAVAPALAYAM PO |
KARUR. 639 113 TAMILNADU
CIN - U40108TN2021PTC148576

“;”k. ()9/()3/9()

To
Dr.D.Pradeep,
Department of Computer Science and Engineering,
M.Kumarasamy College of Engineering,
Karur - 639113,
Dear Sir,

I'am here to convey my token of thanks in accordance with the project being dol
for Data Acquisition and Control Software. This project is very much supporiive qid it i Ip !
very need of our constraint. Here by 1 would assure that I will put up my recommendation o

others regarding your promising work for sure.

Thank you

Yours

/e/‘aml\«« e

Mrs. SV andhana.,
Manager

Phone No. : 04324 - 270357 / 270457
Email : ramccleanenergy@gmail.com



i AXIS BANK
L\

M.KUMARASAMY COLLEGE OF ENGINEERING

Joint Holder :- -
79 MAIN ROAD THALAVAPALAY AM

POST
NEAR POULTRY FARM

KARUR Customer 1D :123021270)
TAMIL NADU-INDIA IFSC Code :UTIB0000123
MICR Code :639211002

639113
Nominee Registered

Registered Mobile No :XXXXXX6377

Registered Email 1D:

Scheme :PLATINUM TRUST ACCOUNT
Statement of Axis Account No :917010060789192 for the period (From : 29-03-2023 To : 29-03-2023)

PAN :AAATM9584D)

Tran Date | Chq No Particulars Debit Credit Balance Init.
Br

OPENING BALANCE 10105706.19

29-03-2023 By Clg 134100 015 Karur 40000.00 10145706.19] 2568 ]
TRF/RAMAKRISHNA POULTRY PRIVATE

29-03-2023 LIMITED/TRANSFER 61000.00 10206706.19| 123

29-03-2023 Razorpay Software Pvt Ltd Fund 56250.00 10262956.19 1506
TRF/RAMAKRISHNA POULTRY

29-03-2023 FARM/TRANSFER 78500.00 10341456.19| 123
M.KUMARASAMY COLLEGE OF

29-03-2023 ENGINEERING Existing Stude 23301.00 10364757.19| 274

29-03-2023 TRF/KR INC/TRANSFER 70000.00 10434757.19] 123

29-03-2023 TRF/KR INC/TRANSFER 28000.00 10462757.19( 123

29-03-2023 CMS 123MKCO9192/CASH _/ 289235 00 10751992.19| 123
TRANSACTION TOTAL .00] 646286.00
CLOSING BALANCE 10751992.19

Unless the constituent notifies the bank immediately of any discrepancy found by him/her in this statement of Account, it will be taken that

he/she has found the account correct.
The closing balance as shown/displayed includes not only the credit balance and / or overdraft limit, but also funds which are under clearing. It

excludes the amount marked as lien, if any. Hence the closing balance displayed may not be the effective available balance. For any further

clarifications, please contact the Branch.

We would like to reiterate that, as a policy, Axis Bank does not ask you to part with/disclose/revalidate of your iConnect passord,login id and

debit card number through emails OR phone call Further,we would like to reiterate that Axis Bank shall not be liable for any losses arising

from you sharing/disclosing of your login id, password and debit card number to anyone. Please co-operate by forwarding all such

suspicious/spam emails, if received by you, to customer.service@axisbank.com

With effect from 1st August 2016, the replacement charges for Debit card and ATM card applicable on Current accounts have been revised. To

know more about the applicable charges,please Visit www.axisbank.com

Deposit Insurance and Credit Guarantee Corporation (DICGC) insurance cover is applicable in all Banks' deposits, such as savings, current,
ixed, recurring etc* up to maximum amount of Rs 5 Lakh including principal & interest both* (* or exceptions and details please refer

www.dicgc.org.in )

In compliance with regulatory guidelines, the non-CTS cheque books attached to the accounts would be destroyed in banks core banking
System. Thus, Non CTS cheques will not be valid for CASH, Clearing and Transfer transactions

REGISTERED OFFICE - AXIS BANK LTD,TRISHUL,Opp. Samartheswar Temple, Near Law Garden, Ellisbridge, Ahmedabad .

380006.This is a system generated output and requires no signature.
BRANCH ADDRESS - AXIS BANK LTD, KARUR [TN], NO 5 ,DINDIGUL ROAD, KARUR, , 639002, KARUR, TAMIL NADU,

INDIA, TEL:04324-239512 FAX:239671
Legends :

ICONN Traneactinn tranch Internet Rankina
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':B_A_L__hgurgn—‘«:'_i nomou! institutio:
et Appioved by AICTE & Affiliated to Anna University
1SO 001.2015 & SO 14001:2015 Certified Institution
AICTE Approval No. 732-53-004(NDGE) / 97 dt. 22.10.1999 |

Date: 01.08.2022

From
Dr.J.Uma,
Professor / EEE,
M.Kumarasamy College of Engineering,
Karur.

To
The Manager,
RAMC Clean Energy Pvt. Ltd.,
@ 127, Main Road,
Thalavapalayam,
Karur TN 639113

Dear Sir,
Sub: Requesting — Collaborative activity — Reg.

M.Kumarasamy College of Engineering has earned a remarkable position’
in the field of technical education. The départment of Electrical and Electronics
Engineering has given technical solutions to many industries through our consult
work. | have completed my Ph.D in Electrical Drives area and currently three
are pursuing Ph.D under rhy supervision. 1am very much interested to do co

activity with your company. So 1 would like to know your interest in this regard.

Thank You




R iR cxnp AR o, ikt sl

RAMC

CLEAN ENERGY PRIVATE LIMITED
No. 127 - 128, MAIN ROAD, THALAVAPALAYAM PO,
KARUR. 639 113. TAMILNADU.

CIN : U40108TN2021PTC 148576

R

Date: 04.08.2022

To
Dr.J.Uma,
Professor / EEE,
M.Kumarasamy College of Engineering,
Karur.
C
Dear Madam,

Sub: Requisition for consultancy work — Reg.

We highly appreciate your interest towards doing consultancy work for our
company. As RAMC Clean Energy Pvt. Ltd owns Solar Plant, it faces problem in
cleaning the solar panel. If you are really interested to give solution for this, visit our site

located at Viralimali with your team and give your proposal.

Phone No. : 04324 - 270357 / 270457
Email : ramccleanenergy@gmail.com

o it
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sspegmx Approved by AICTE & Affiliated to Anna University
IS0 9001:2015 & ISO 14001:2015 Certified Institution

AICTE Approval No. 732-53-004(NDGE) / 97 dt. 22.10.1999
Date: 10.08.2022

From
Dr.J.Uma,
Professor / EEE,
M.Kumarasamy College of Engineering,
Karur.
To
The Manager,

RAMC Clean Energy Pvt. Ltd.,
127, Main Road,

( Thalavapalayam,
Karur TN 639113

Dear Sir, _
Sub: Requisition — acknowledgement ; for consultancy work — Reg .
We have analysed the problem in cleaning solar panel installed in your siiar

we are ready to provide solution for that problem. We have planned to d )
“Photovoltaic Panel Cleaning Robot” for maintenance of PV panel surface

reference to your previous communication we have enclosed the cost estimation |
four number of cleaning system. We are estimated lNR.2.84,000 towards the cost
project for purchasing major components. Kindly, give the acknow '

further steps.

Thank You

Thalavapalayam, Karur, Tamilnadu, Ir



RAMC R

CLEAN ENERGY PRIVATE LIMITED

No. 127 - 128, MAIN ROAD, THALAVAPALAYAM PO
KARUR. 639 113. TAMILNADU
CIN : U40108TN2021PTC 148576

Date: 13.08.2022

To
Dr.J.Uma,
Professor / EEE,
M.Kumarasamy College of Engineering,
Karur.
(
Dear Madam,

Ref : Your letter dated on 10.08.2022

After reviewing your estimation, we would like to inform you that we have
accepted all your requirements for doing the “Photovoltaic Panel Cleaning Robot” project

and the amount will be released on the basis of work completion.

We kindly request you to complete the work as early as possible.
Thank you

Phone No. : 04324 - 270357 / 270457
Email : ramccleanenergy@gmail.com



RAMC Hod

CLEAN ENERGY PRIVATE LIMITED

No. 127 - 128, MAIN ROAD, THALAVAPALAYAM PO.,
KARUR. 639 113. TAMILNADU
CIN : U40108TN2021PTC148576

Date: 07.02.2023

To
Dr.J.Uma,
Professor / EEE,
M.Kumarasamy College of Engineering,
Karur,
Dear Madam,

Sub: Part of the consultancy amount transferred — Reg
Ref': Your letter dated on 10.08.2022

With reference to your letter dated on 10.08.2022, we would like to inform that, the
partial consultancy amount INR. 72,000 was transferred to proceed Photovoltaic Panel

Cleaning Robot project.

We kindly request you to complete the work as early as possible.

Thank you

Yours truly,

Phone No. : 04324 - 270357 / 270457
Email : ramecleanenergy@gmail.com



Approved by AICTE & Afiliates 1o Anna UnAw(rr:.uy
150 9001.2015 & ISC 140601:2015 Certified Institution
AICTE Approval No. 732-53-004(NDGE) / 97 dt. 22.10.1999

Date: 09.02.2023

From
Dr.J.Uma,
Professor / EEE,
M.Kumarasamy College of Engineering,
Karur.

To
The Manager,
RAMC Clean Energy Pvt. Ltd.,
127, Main Road,

( Thalavapalayam,

Karur TN 639113

Dear Sir,
Sub: Amount received - INR 72,000 for consultancy work — Reg
We have received the part of consultancy amount INR 72,000 from your
organization dated on 07.02.2023. Kindly send the remaining amount INR 2,12,000 as

soon as possible to complete the project successfully.

Thank You

Yours truly,

s

N

Thalavapalayam, Karur, Tamilnadu, India - 639113. Phone : 04324 - 270755, 272155 Fax: 04324-272457



RAMC IR
CLEAN ENERGY PRIVATE LIMITED

No. 127 - 128, MAIN ROAD, THALAVAPALAYAM PO..
KARUR. 639 113. TAMILNADU
CIN : U40108TN2021PTC 148576

Date: 14.02.2023

To
Dr.J.Uma,
Professor / EEE,
M.Kumarasamy College of Engineering,

Karur.

Dear Madam,
Sub: Second installment - consultancy amount — Reg

Ref: Your letter dated on 09.02.2023

With reference to your letter dated on 09.02.2023, we would like to inform that, the
second installment consultancy amount INR. 88,000 was released to proceed

Photovoltaic Panel Cleaning Robot project. The remaining amount will be sent by next

month.

We kindly request you to complete the work as early as possible.

Thank you

Yours truly,

Phone No. : 04324 - 270357 / 270457
Email : ramccleanenergy@gmail.com




RAMC IR

CLEAN ENERGY PRIVATE LIMITED

No. 127 - 128, MAIN ROAD, THALAVAPALAYAM PO,
KARUR. 639 113. TAMILNADU
CIN : U40108TN2021PTC 148576

Date: 18.03.2023

To
Dr.J.Uma,
Professor / EEE,
M.Kumarasamy College of Engineering,
Karur.
Dear Madam,

Sub: Consultancy amount — Reg

Ref: Your letter dated on 09.02.2023

With reference to your letter dated on 09.02.2023, we would like to inform that, the

remaining consultancy amount INR. 1,24,000 was released to proceed Photovoltaic

Panel Cleaning Robot project.

We kindly request you to complete the work as early as possible.

Thank you

Yours truly,

Phone No. : 04324 - 270357 / 270457
Email : ramccleanenergy@gmail.com



s 4 B o Fav,
M KUMARASAM)

: ) ersity
) bv AICTE & Affiliated to Anna Unive ls} A
:«tait:‘flu”‘ 5 & IS0 14001:2015 Centified Institution -
7 Y ATy
AICTE Approval No. 732-53-004(NDGE) / 97 d. 22.10.19

Date: 23.03.2023

From
Dr.J.Uma,
Professor / EEE,
M.Kumarasamy College of Engineering,

Karur.

To
The Manager,
RAMC Clean Energy Pvt. Ltd.,
127, Main Road,
( Thalavapalayam,
Karur TN 639113

Dear Sir,

We have received the remaining consultancy amount INR. 2,12,000 from ’_
your organization and we have completed the installation work at your site and verified
the performance. Hope our project met your needs and kindly provide the work
completion certificate. Looking forward to work with your company near future.

Thank you

¢ _
Yours truly,

5o

J-One,

Thalavapalayam, Karur, Tamilnadu, India - 639113. Phone : 04324 - 270755, 272155 Fax : 04324-272457




RAMC IR

CLEAN ENERGY PRIVATE LIMITED

No. 127 - 128, MAIN ROAD THALAVAPALAYAM PO
KARUR. 639 113. TAMILNADU
CIN U40108TN2021PTC 148578

Date: 30.03.2023

To
The HOD
Department of Electrical and Electronics Engineering,
M Kumarasamy College of Engineering,
Karur - 639 113.
€
Dear Madam,

Sub: Consultancy Project Completion Report — Reg.
We pleased to inform you that the consultancy work is completed and executed in

our site with full satisfaction. We are much satisfied with your work and we would like to

extend our thanks to your team for giving full co-operation to meet our industry needs.

Thank you

Phone No. : 04324 - 270357 / 270457
Email : ramccleanenergy@gmail.com



AXIS BANK
I AFS

M.KUMARASAMY COLLEGE OF ENGINEERING

Joint Holder :- -

79 MAIN ROAD THALAVAPALAY AM

POST

NEAR POULTRY FARM

KARUR Customer ID :123021270

TAMIL NADU-INDIA IFSC Code :UTIB0000123

639113 MICR Code :639211002
Nominee Registered :

Registered Mobile No :XXXXXX06377
Registered Email 1D: PAN :AAATM9584D

Scheme :PLATINUM TRUST ACCOUNT

Statement of Axis Account No :917010060789192 for the period (From : 30-03-2023 To : 30-03-2023)

B’““ Date | Chq No Particulars Debit Credit Balance lairt.
L OPENING BALANCE 10751992.19
30-03-201J ]T\){":‘%%(;:}ALI{]\JQ% REFUND MKMLENMIGS16 1678.57 10750313.62| 100
30-03-2023 By Clg 793360 002 Karur 53000.00 10803313.62| 2568
30-03-2023 By Clg 793361 002 Karur 65000.00 10868313.62| 2568
30-03-2023 By Clg 963260 002 Karur 110000.00 10978313.62| 2568
30-03-2023 By Clg 605354 002 Karur 57000.00 11035313.62] 2568
30-03-2023| 423677 |TRF/123/M KUMARASAMY HEALTH / 10300000.00 735313.62] 123
30-03-2023 By Clg 605353 002 Karur 70000.00 805313.62| 2568
!30-03-2023 By Clg 944290 002 Karur 72000.00 877313.62| 2568
30-03-2023 By Clg 944291 002 Karur 88000.00 965313.62] 2568
i30-03 -2023 By Clg 944292 002 Karur 124000.00 1089313.62| 2568
[30-03-2023 By Clg 963262 002 Karur 142000.00 1231313.62] 2568
[30‘03-2023 By Clg 793362 002 Karur 67000.00 1298313.62] 2568
sy, By Clg 963261 002 Karur 94500.00 1392813.62 2568
530-03-2023 By Clg 605352 002 Karur 65000.00 1457813.62| 2568
E 30-03-2023 SAK/CASH DEP/SAK337724096/123/SELF 316775.00 1774588.62| 123
E-os»zozs CMS 123MKCO9192/CASH_/ 1633720.00 3408308.62] 123
TRANSACTION TOTAL 10301678.57| 2957995.00
CLOSING BALANCE 3408308.62

Unless the constituent notifies the bank immediately of any discrepancy found by him/her in this statement of Account, it will be taken that

he/she has found the account correct.
The closing balance as shown/displayed includes not only the credit balance and / or overdraft limit, but also funds which are under clearing. It
excludes the amount marked as lien, if any. Hence the closing balance displayed may not be the effective available balance. For any further

clarifications, please contact the Branch.
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M.KUMARASAMY

COLLEGE OF ENGINEERING /
NAAC Accredited Autonomous Institution
- g Approved by AICTE & Affiliated to Anna University
150 9001:2015 & ISO 14001:2015 Certified Institution

Thalavapalayam, Karur - 639 113.

DEPARTMENT OF ELECTRICAL AND ELECTRONICS
ENGINEERING

CONSULTANCY REPORT

Name of Faculty : Dr.J.Uma, Professor/EEE
M.Kumarasamy College of
Engineering, Karur.

Title of the consultancy project : Photovoltaic Panel Cleaning Robot

Name of the Industry : RAMC Clean Energy Pvt. Ltd.,

Revenue Generated ' Rs. 2,84,000

Duration : Eight Months




COLLEGE OF ENGINEERING '
NAAC Accredited Autonomous Institution

Approved by AICTE & Affiliated to Anna University

150 9001:2015 & ISO 14001:2015 Certified Institution

Thalavapalayam, Karur - 639 113.

Photovoltaic Panel Cleaning Robot

Abstract

Developing the Solar Panel Cleaning Robots can be used to work
instead human especially. For past few years, many countries have installed
their own solar power plant, and researchers have been working on improving
solar panel efficiency, maximum energy extraction from the sun, control, and
power electronics. The conversion of solar energy into electrical energy via
solar panels. Extraction of maximum energy level from the sun reduces
installation costs and makes it easier to meet the demanded peak electrical
power. Physical conditions such as snow, muddy rain and dusting reduce the
efficiency of the solar panel. It results the reduced electrical power production
level which can be technically produced with clean solar panel surface.
Therefore, regular cleaning of solar panels as well as the maximum power
point tracking devices improves the overall efficiency of solar panel. However,
this project aims to design and develop the Solar Panel Cleaning Robots by
studying Solar Panel Cleaning Robots movement which work suitable for
Industrial and solar power plant, Wireless Joystick, Sensors, Gear Motor and

ARDUINO microcontroller. The robot will clean a solar cell by using a rotary

brush with water spray to improve cleaning system. In addition, the edge of

the solar panel array can be detected by sensor fixed in the robot.




COLLEGE OF ENGINEERING '
NAAC Accredited Autonomous Institution

Approved by AICTE & Affiliated to Anna University

150 9001:2015 & ISO 14001:2015 Certified Institution

Thalavapalayam, Karur - 639 113.

Introduction

Solar energy is derived from the sun, which is an abundant and
inexhaustible source of power. Unlike fossil fuels, which are finite and
contribute to environmental pollution, solar energy is renewable and

sustainable, making it a cleaner and more responsible choice.

Solar energy production generates electricity without emitting
greenhouse gases or other harmful pollutants. By reducing our reliance on
fossil fuels, solar energy helps combat climate change, improves air quality,

and minimizes our ecological footprint.

Solar energy provides an opportunity for greater energy independence.
With solar panels installed on rooftops or in local communities, individuals and
communities can generate their own electricity and reduce their dependence
on centralized power grids. This decentralization improves resilience,

especially during power outages or natural disasters.

India receives annual sunshine of 2600 to 3200 hours per year and
about 5,000 trillion kWh per year energy is incident over India's land area with

most parts receiving 4-7 kWh per sq. m per day. Solar photovoltaic power can

effectively be harnessed providing huge scalability in India.

Maximum power point tracking (MPPT) devices are one of the ways for
increasing solar array efficiency by changing equivalent load. These devices
are DC-DC converters controlled with MPPT algorithms. Among the MPPT
algorithms, Perturb and Observe (P&0O) method and the Incremental

Conductance (IC) method are widely used ones.
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Working

Arduino Uno is one of the most popular and widely used Arduino
boards. It is a microcontroller board based on the ATmega328P microcontroller
chip. It will control all the sensors motor, drivers, and display. Take decisions
according to the signal from LoRa WAN. Which is used to transmit data for long
range up to 2 kilometres. Motor drives are driving the high torque DC motors to
control the robot movements and cleaning brush and also drives the water pump
motor. Robot automatically stop when object is detected or goes to edge of the
panel by signal from the sensors. Robot is power up by the Li-ion battery paired

with BMS which is capable of producing 12 volt and 2A of Current.

A roller brush and a water sprayer is equipped in the robot to clean all
dirt and grime from the surface of the panels. The sprayer gets its supply of water
through an onboard tank. The rubber caterpillar tracks ensure that this robot can
adhere to the slick surface of solar panels. This robot operates remotely and

wirelessly.

The solar panel cleaner robot makes use of a water tank with motorized
pump along with 6 x DC motors to achieve robot’s motion using caterpillar wheel
motion. The robotic vehicle is built over a metal chassis with a controller circuitry

operated over RF wireless remote.

A remote controller is used to wirelessly transmit control movement data to
the robotic vehicle. The controller receives the data and operates the wheel motors in
desired directions to achieve the desired movement. The front brush is fixed to the

main chassis front and operated by a geared DC motor.
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Cost Estimation for “Photovoltaic Panel Cleaning Robot”

Component

Specification

Unit Cost in
Rs

No. of
Units

Amount in Rs

Roller Shock
Absorber

RS PRO

1,500

2

3000

LoRa WAN

UART Serial Module

6,200

6200

Arduino

UNO

1,000

1000

DC Motor

12V 60 RPM Gear Motor

4,500

27000

Motor Driver

500

1000

Servo motor

MG497

1,000

1000

Display

OLED Screen

500

500

DC Water Pump

600

600

2 Wheel Chains

52 Chain Links

1,200

2400

Battery

12v 7200 mAh Li-ion Battery

3,000

6000

BMS module

2S 4A 3.7V

1,000

1000

Metal Frame Chassis

5,400

5400

Ultrasonic sensor &

IR Sensor

2,000

2000

Wires

Single Stand

500

500

Roller brush

2,500

2500

Tank

700

700

Charger

600

600

Total

61,400

Component cost for 3 Solar PV Cleaning system 61,400 X 4 =

2,45,600

Miscellaneous

38,400

Total Amount of the Project

Rs 2,84,000
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Advantages:

The overall efficiency of solar panels is improved by keeping them clean.

Remote and wireless operation ensures workers aren’t put in danger.

Roller brush cleans all dust, dirt, grime, and debris.

Equipped with water sprayer supplied with on-board water tank.

Compact, portable, and user-friendly design.
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Conclusion

The development of an automatic solar cleaning robot offers significant
advantages for solar energy systems. Physical conditions such as muddy rain,
snow and dusting reduces the efficiency of the solar panel. This situation
reduces electrical power extraction level which can be technically produced

with clean solar panel surface. Therefore, it is also very important to keep the

solar panels clean as well as the maximum power point tracking devices. The
designed dual-motor and crawler robot moves horizontally, and the cleaning
brush runs on the vertical axis. In addition, the length of the solar panel array
can be detected by position switches to keep the SPCR in desired working

area. In this work, a solar panel cleaning robot (SPCR) has been designed
and tested in real time.
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02-11-2022

From

The Head of the department,

Department of Electronics and Communication Engineering,
M. Kumarasamy College of Engineering,

Karur 639 113.

To

The Manager,

KR Renewable Private Ltd.,

Karur.

Dear Sir/Madam,

T S W

Sub: Requisition for Consultancy Project - Reg:

We Department of Electronics and Communication Engineering,

M. Kumarasamy College of Engineering, Karur is a NAAC Accredited
Autonomous Institution. We have research and development cell and
own startup in our department of ECE which isrecognized by Anna
University, Chennai. We are providing cost effective service provider
to small and medium sized companies. We are well equipped to endow
with the requirement of an enterprise via Drone design and
development, APP and Website development, and Network security
service solution. We are looking forward to receive some opportunities
from your side.

Thanking you,
Place: Karur Yours faithfully,

B\“ f\ﬁ \\\\'1‘ 4

Dr. S. PALANIVEL RAJAN B.E.ME.Ph.D.,
M.B.ALRG.D.LLE.L,,D, Lalt LUSA),
Prafessor & Head,

Dept.of Electronics snd Communication Engg.,

M.Xumarasamy Collega of Engineering, Korur - 630 113, ‘
I|apa|ayam' Karur, Tamilnadu, India - 639113. Phone: 04324 - 270755, 272155 Fax ; 04324-272457 www.mkee.ac.in
gi




7= RENEWABLE

JN BN PRIVATE LIMITED

97-128, Main Road, Thalayapalayam,
¢ - 639 113, Tamilnadu.

To

Karur 639113

Dear Sir/Madam,

Thanking you,

BN Manager,

= KR Renewable Private Ltd.,

; ¥ Karur

Phgne

: + 98424 98377 | 98428 81377

The Head of the department
Department of Electronics and Communication Engineering

M. Kumarasamy College of Engineering

sign, <& (Yo

R

07-11-2022

We are happy to have a project proposal from you, please consider this
letter as a formal acceptance for developing a "Design and
Implementation of Solar Powered Drone". Please Quote a favourable

price that would completely meet our constraints without negotiations.

Email : krrenew@gmail.com
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09-11-2022
From

The Head of the department,
Department of Electronics and Communication Engineering, I

M. Kumarasamy College of Engineering, I
Karur 639 113. il

To F
The Manager, il
KR Renewable Private Ltd., 5 ‘
Karur. u

Sub: Placing Quotation for consultancy project-Reg 'l

With respect to the statement prepared and from your requisition letter
for the need of quotation, we have attached the quotation for your kind
perusal. We take this opportunity as our indeed pleasure to provide
service for "Design and Implementation of Solar Powered Drone"
project from our department. With this regard, please feel free to

contact, we are ready to severe for you in future also.

S.No. DESCRIPTION RATE OF THE PROJECT
1 Design of Solar Powered Rs. 53,000
Drone
2 | Implementation of drone| Rs. 65,000
development
3 Prototype Rs. 67,000
development
L TOTAL Rs. 1,85,000 e
|
| Thanking You,
Place: Karur Yours faithfully, _~

/ By o -
m@g’\/ %\\\\’\/
8. PALANIVEL RAJAN BE M.E.PR.D,,

M.B.A.£G.D.1.C.L.,D.Litt. {USA),

’ Professor & Head,
¢ Electrenics and Lersnication EngG . vco ac
M Thavalapalayam, Karur, Tamilnadu, India - 639113 Phone : 04324 - 270755, 27%&%? iﬂgx;ﬂ%}%ﬂiﬁ?.?“? J 532‘!1?};‘;‘“"“-“(-‘”

ara W
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PRIVATE LIMITED IQ
' Main Road, Thalayapalayam,
.--i 113, Tamilnadu.

11.11.2022
From

The Manager,
KR Renewable Private Ltd.,

Karur.

To
The Head of the department,
Department of Electronics and Communication Engineering,

M. Kumarasamy College of Engineering,
Karur 639 113.

Dear Sir.
Sub: Confirmation and Fund Amount-Reg

We thank Department of Electronics and Communication Engineering,
M.Kumarasamy College of Engineering, Karur for accepting our
project proposal. Our company would like to assign the project work
on "Design and Implementation of Solar Powered Drone" to your team
members of ECE stream. The project consists of three major tasks such
as Design of Solar Powered Drone, Implementation of drone
development and Prototype development.In order to complete our
project, we offer you the maximum fund of Rs.1,85,000 and the
amount will be transferred to the institution account. The amount will

be released based on the completion of task.

Thanking you,

X (e —
Sign.,

! Manager,
g KR Renewable Private Ltd.,

| Karur

+ 98424 98377 / 98428 81377 Email : krrenew@gmail.com
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15.11.2022
From

The Head of the department,

Department of Electronics and Communication Engineering,
M. Kumarasamy College of Engineering,

Karur 639 113.

To

Manager,

KR Renewable Private Ltd.,
Karur

Dear Sir.

Sub: Budget and Schedule acceptance - Reg. |

Project Name: Design and Implementation of Solar Powered Drone

Our institution is happy to accept your budget proposal. We allocate the

faculty andteam members to resource for our project. Awaiting for the

date of confirmation to visit your industry and do further process.

o Thanking You, |
1 |
i |
[ ||§ ) I
: i i Place: Karur Yours faithfully,
' | ‘ . L !
| papE |
il - Dr. 5. PALAMIVEL RAJAN, 22 ME.Pho. |
M.D.ALRG BLEL, DL (USA),
. Profsssor & Head,
fi Dept.of Eleciranics and Communication Engg.,
| \i M.Kumaresny Collage of Erginesdag, Karor - 632 113,
rl |

o ]
' Thavalapalayam, Karur, Tamilnadu, India - 639113 Phone ; 04324 - 270755, 272155  Fax ; 04324-272457 www.mkce.ac.in

<
—
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PRRl\’ﬂTE lﬂ?rED IQ

Main Road, Thalavapalayam,

Ng30 13, Tamilnadu. . |

Project Completion Certificate

Ref No: KR-2022-RDCP-00129-03-2023

This is to certify that Dr.K.Karthikeyan, Associate Professor and his
team members from the Department of Electronics and

Communication Engineering. M. Kumarasamy College of Engineering,

Karur, have satisfactorily completed the assigned R&D tasks on the
project design and implementation of a "Design and Implementation of |

Solar Powered Drone" at KR Renewable Private Ltd., Karur.

Thanks with regards, _ i

Manager,

KR Renewable Private Ltd.,

Karur

: Phone : 98424 98377 / 98428 81377 Email : krrenew@gmail.com

.
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(ARASAMY COLLEGE OF ENGINEERING

or -
\y ROAD THALAVAPALAYAM
,OULTRY FARM
R Customer ID :123021270
NADU-INDIA IFSC Code :UTIB0000123
J MICR Code :639211002
Nominee Registered :
Mobile No :XXXXXX6377
red Brnail ID: PAN :AAATM9584D
PLATINUM TRUST ACCOUNT
Statement of Axis Account No :917010060789192 for the period (From : 30-03-2023 To : 30-03-2023)
qte | ChqNo Particulars Debit Credit Balance Init.
_n: Br
OPENING BALANCE 10751992.19
MIGS ONLINE REFUND MKMLENMIGS16
023 DT 29-MAR-23 1678.57 10750313.62| 100
023 By Clg 793360 002 Karur :53000.00 10803313.62| 2568
27023 By Clg 793361 002 Karur 65000.00 10868313.62| 2568
2023 By Clg 963260 002 Karur 110000.00 10978313.62| 2568
2023 By Clg 605354 002 Karur 57000.00 11035313.62| 2568
Ty
2023| 423677 |[TRF/123/M KUMARASAMY HEALTH / 10300000.00 735313.62| 123
32023 By Clg 605353 002 Karur 70000.00 805313.62| 2568
2023 By Clg 944290 002 Karur 72000.00 877313.62| 2568
2023 By Clg 944291 002 Karur 88000.00 965313.62| 2568
2023 By Clg 944292 002 Karur 124000.00 1089313.62| 2568
22023 By Clg 963262 002 Karur 142000.00 1231313.62| 2568
2023 By Clg 793362 002 Karur 67000.00 1298313.62| 2568
2023 By Clg 963261 002 Karur 94500.00 1392813.62| 2568
: '_-2'023 By Clg 605352 002 Karur 65000.00 1457813.62| 2568
3-2023 SAK/CASH DEP/SAK337724096/123/SELF 316775.00 1774588.62| 123
1
_-'_#2023 CMS 123MKCO9192/CASH / 1633720.00 3408308.62| 123
= TRANSACTION TOTAL 10301678.57| 2957995.00
= CLOSING BALANCE 3408308.62

ﬂs the constituent notifies the bank immediately of any discrepancy found by him/her in this statement of Account, it will be taken that
1€ has found the account correct.

Closing balance as shown/displayed includes not only the credit balance and / or overdraft limit, but also funds which are under clearing. It
iy cs'the amount marked as lien, if any. Hence the closing balance displayed may not be the effective available balance. For any further
il ﬁl‘-ﬂt!ons, please contact the Branch.
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1. Introduction
“solar-powered drone” involves several key components and

considerations. A solar-powered drone is an unmanned aerial vehicle (UAV)

that utilizes solar energy as its primary source of power. It combines the

capabilities of drones with solar technology to enable longer flight durations |
and increased operational efficiency. Figure 1 shows the Solar-powered |

drone design elements and overview of the process:

Electric
propulsion
Design
moded

Aerodynamic f /[ Sensitivity
estimation studies

Performance
analysis

Figure 1 Solar-powered drone design elements.

Mass
estimation

Solar Drone Design

Qelect or design a drone platform suitable for remote sensing
applications. Consider factors such as payload capacity, flight time, stability,
and maneuverability. Incorporate solar panels onto the drone's structure to
harness solar energy for extended flight duration. Figure 2 shows the

theorical drone model.




Figure 2 Theorical model

Where;
E: Fixed reference frame. B: Body reference frame.
FTi : propeller thrust force i

Remote Sensing Payload

Determine the specific remote sensing instruments and sensors required
for your application. This may include cameras (RGB, multispectral, or
thermal), LIDAR, or other specialized sensors. Ensure the payload weight
and size are compatible with the drone's capacity.
Power System

Design a solar power system to provide continuous energy to the drone.
This includes solar panels, batteries, power management, and charging
circuitry. Optimize the solar panel placement and orientation to maximize

sunlight exposure during flight.




Communication

Establish a reliable communication system for remote control and data
transmission. This can be achieved through radio frequency (RF), Wi-Fi, or
cellular networks. Implement appropriate communication protocols to

ensure seamless data transfer between the drone and ground station.

Flight Control and Autonomy

Develop flight control algorithms and software to manage the drone's
stability, navigation, and autonomous capabilities. Implement sensors, such
as GPS, accelerometers, gyroscopes, and magnetometers, for accurate

positioning and orientation. Figure 3 shows the solar powcred drone circuit

diagram.

Figure 3 Solar Powered Drone Circuit Diagram




From the circuit diagram, the energy received from the Sun is collected by
the solar panel, which converts it into electricity and then there is the
maximum power point tracker (MPPT), which "helps in tracking the
maximum power of any solar cell and provides it at all times. In MPPT, there
are 3 terminals: one is connected to the solar panel; the other, to load (motor);
and the last one, to the battery.

Then, in level flight, the MPPT sends power directly to the motor from
the solar cells and, when gliding, as the motor does not require power, the
battery starts charging. If an excess of power is required, during climbing or
when the solar intensity is low, the battery supplies the required power,
which is stored into the motor.

Thus, from the battery, the energy goes to the motor, which rotates the
propeller and, between them, there is an electronic speed control (ESC)
regulating the speed. Besides the present battery, there is an additional small
pencil battery o control the avionics; the reason to separate it is, even if there
is any problem in the main circuit or else, any damage in the cells still
controlling the plane. can be done as the control system’s battery is not

connected to the main circuit, which helps in a safe landing.

Data Processing and Storage
Set up a ground station with computing power and storage capacity to
process and store the data collected by the drone. Implement data processing

algorithms for image stitching, sensor fusion, georeferencing, and analysis.




User Interface
Develop a user-friendly interface to control the drone, monitor flight
status, and visualize the collected data. Provide tools for mission planning,

route optimization, and data analysis.

Safety and Regulations
Ensure compliance with local regulations and aviation authorities'
guidelines for drone operation. Implement safety features such as fail-safe

mechanisms, geofencing, and emergency landing procedures.

Maintenance and Upgrades

Establish a maintenance plan to ensure the drone's optimal performance
and longevity. Consider future upgrades and improvements to enhance the
drone's capabilities and efficiency. It's important to note that designing and
implementing a remote sensing solar drone can be a complex and specialized

task.

Drone Platform Selection

Choose or design a drone platform that is suitable for solar integration.

Consider factors such as size, weight, payload capacity, and stability.

Solar Panels
Determine the appropriate solar panel configuration based on the
drone's size and power requirements. Select high-efficiency solar panels

capable of generating sufficient power even under varying lighting

conditions.




the placement and orientation of the solar panels on the drone to maximize

sunlight exposure during flight. Figure 4 shows the solar panel for drones.

Figure 4 Solar Panels for Drone
Power Management System
Implement a power management system that integrates solar panels,
batteries, and charging circuitry. Figure 5 shows the solar charge controller.

solar panel+

solar panel- MPPT adjust

battery+

battery-

Figure 5 Solar Charge Controller




Use solar charge controllers to regulate the charging process and prevent
overcharging or damage 10 the batteries. Incorporate battery management

systems (BMS) to monitor the battery status and optimize power distribution.

Energy Storage

Select lightweight and high-capacity lithium-ion or lithium polymer
batteries to store the solar-generated energy. Consider the energy
requirements of the drone's components, including propulsion, flight control,
sensors, and communication systems. Implement battery redundancy and
protection mechanisms to ensure safe and reliable operation. Figure 5 shows

the battery eliminator circuit.

r%lar cells HEPPT Battery 1 |
L ESC

Motor

Figure 5 Battery Eliminator Circuit
Propulsion System
Choose electric motors and propellers that are efficient and suitable for
the drone's size and weight. Optimize the power—to-weight ratio to ensure

efficient use of the solar-generated energy.




Testing and Optimization

Conduct thorough testing of the solar-powered drone in various
environmental conditions to evaluate its performance énd efficiency. Collect
data on flight duration, energy consumption, and overall system behavior.
Tterate on the design and make adjustments based on the test results to
optimize the drone's performance.

It's important to note that solar-powered drones typically have
limitations in terms of power generation and flight endurance. The available
solar energy depends on factors like weather conditions, time of day, and
geographical location.

Therefore, while solar power can extend the drone's flight time, it may
still require additional battery power for continuous operation. Careful
consideration of the drone's design and power requirements is essential to
achieve the desired performance and maximize the Beneﬁts' of solar energy
integration.

2. Mathematical Design Model

The developed solar-powered electric UAV mathematical design model and
its algorithm flowchart are illustrated in Figures 1 and 2, respectively. The
model contains the nine design components mentioned earlier. Three design
components, namely, mass estimation, aerodynamic estimation, and
performance analysis, were initially developed. Performance analysis is the
only design component that was maintained based on the specifications

developed. Figure 6 shows the design algorithm flowchart for drone.




The component mass was divided into the following basic elements, namely,
structure, battery, solar, electric propulsion, control system, and payload, as
shown in (1), respectively. The aircraft’s total take-off weight Wromax may
be expressed as a combination of the empty weight and payload weight, as
shown in (2), respectively, because a pure electric drone does not have a
variable weight during flight.

Wromax = Wstruct + Waatt T Wsolar + Weteeric T Werd ¥ WeayMax === )]

Wromax = WEmpty i WPay Max ===777 (2)

The relevant coefficient in predicting the empty weight of an electric drones
that weighs less than 15 kg is given in (3). This equation is determined using
regression analysis by collecting all possible measurements of 83 small
clectric drones. These 83 small drones, including solar-, battery-, fuel cell-,
and hydrogen-powered clectric drones, weigh less than 14 kg. The
parameters gathered include weights, wing area (S), wing span (b), aspect
ratio (AR), height, total length, root, and tip chord length of both the wing

and tail surfaces.

wEmpty =079 x b18 90128—9 4755 AR—9 4558W0'99Tomax ________ (3)

Similarly, in aerodynamic estimation, specific lift and drag coefficient
estimation was performed based on various wing and horizontal tail airfoil
characteristics. However, the fuselage and vertical tail characteristics have

yet to be incorporated in this study.




(" Start UAV design program )

€T
Solar itradiance (%)
T
Alrcraft paramelers
T
Parameter initialization
Aliitude = 0 meter
Velocily =2 km/hr
AQA & tall Incldence angle = 6° g
Maximum take-off mass = 3kg
Total power guess = 10 Walts }H
Struchure mass-to-wing arca ratio =0.34 kg/m? |
= |
Standard atmosphere
P
Airfoil section

B3
Aerodynamics ((4)—(8)) |
-4
Stability & control ((12)—(15)) i

B2
lPerformance ((10) and (23) —(32)) |
iy '|
Mission profite {11) f
+ |
|

Mass estimation ({1)—(3))

Tteration of

Difference between Initiallzed Initiatized

and estimated < 10%7

Blectric propulsion ((17)—{22))

o
/ Outputs: various data in tables I
2
( UAV design program ends )

Figure 6 Design algorithm flowchart for drone.
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From
Head of the Department,
Department of  Information Technology
M.Kumarasamy College of Engineering.
Karur.

To

The Manager,

K.Ramakrishnan Clean Energy Pvt., Ltd..
Thalavapalayam,

{ Karur- 639 113.

@ Respected Sir.
Sub: Request for project proposal - Reg.

This is for your kind information that we are ready to undertake any project under vour
industry. We prepare our department to become one of the most sought-after IT graduates in

the corporate sector.

Our journey towards excellence in recent trend§ of industry projects. Our d‘:‘:-pa.nmc'ni
has well-equipped laboratories, qualified and e_xpene{lc‘ef:l faculty to unde_rtake industrial
projects. As an initiative of institution collaboration activities, we wou_ld to like to unvc_ienaife’
project work for the benefit of the industry. Let us know your requirements on Windmill

automation.

Thanking You,

Yours faithfully,

Dep{}{‘ﬁ%ﬁ‘ggfl}g&g& %olog }

M. Kumarasaimy College of Engingenng
(Aulenoimuus)
Thalarzgatayam - Karur,

amilnady, India - 639113, Phone : 04324 - 270755, 272155 Fax: 04324-272457 v e 30
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K.RAMAKRISHNAN IR
CL.EAN ENERGY PRIVATE LIMITED

B MAIN ROAD, THALAVAPALAYAM PG
RARUR - 639 113 TAMILNADU

Lr. No. 113/20.09.2022 Date:20.09.2022

Iead of the Department,

Information Technology,

M. Kumarasamy College of Engineering,
Karur-639 113

Dear Madam,
Ref: Your letter daled on 06.09.2022- Undertaking Project- Reg.

We received your request [or the project and happy to collaborate with you. We
are in need of computerized Wind Mill monitoring system and develop the project
titled “Sensor Based Wind Mill Monitoring System”. Kindly let us know the time
needed for the completion of the project and provide the detailed quotation for the

same at the earliest.

Thanking You,

With Regards,

For K. Romaksishnan Cloan Enorgy l‘rivut} Limited,

norised Signatosy.

Prigie e - 087424 - 470457 1 275457

Sl kramabrishnshclsanenergy@igmail corn

(¥ Scanned with OKEN Scanner



M.KUMARASAMY KR

COLLEGE OF ENGINEERING
o NAAC Accredited Autonomous Institution
Tl Approved by AICTE & Affiliated to Anna University

150 9001:2015 & ISO 14001:2015 Certified Institution
AICTE Approval No, 732-53-004(NDGE) / 97 dt, 22.10,1999

Date: 05.10.2022

From
Head of the Department,
Department of Information Technology
M.Kumarasamy College of Engineering,
Karur.

To

The Manager,

K.Ramakrishnan Clean Energy Pvt., [.1d..
Thalavapalayam,

Karur- 639 113,

Respected Sir,
Sub: Cost Estimation — for the Windmill Project- Reg,

Thank you for sponsoring an industrial project titled “Sensor Based Wind Mill
Monitoring system”. The implementation of the project requires six months. Our faculty
members Mr. K.Kalaiarasan, AP/IT and Mr.A.Vijay, AP/IT will be involved in the execution
of the project work and we will work to the fullest satisfaction of your needs. The invoice of
the project will be sent to you within a couple of days,

Thanking You,

Yours faithfully,

Head of the Depar\fment

Head of the Department
Department of Intarmativw fechnology
M. Kumarasainy Cotlege ot Engineerig

(Autoniunious)
Thalavapalayain - Karur.

, :5;9434‘2“4 - 270755, 272155 Fax: ;_()4324a2_72457 www.mkee acin
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M KUMARASAMY

COLLEGE OF ENGINEERING

.E\
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Thalavapalayam Karur - 639 113,

\

INVOICE

Customer Details:

K.Ramakrishnan Clean Energy Pvt. Ltd.,
Thalavapalayam,

Karur- 639 113

Invoice Number: 123

Invoice Date: 07.10.2022

S.No Description of Service I Amount 7
l Sensor/Software installation and Design I 1,10,000/-
2 Technical Service Charges , 94,500/- i
B TA/DA ] 35,500/~
4 Other Allowances I 12,000/- 7
Total I 2,52,000/- i

M. Kuma

Yours faithfully,

Head of the Department V4
Head of the Department §
Department of Ifoematicn T echnology

fadainy Cotlege o Engineery,,
(Autonivimgus)

Thalavapalay: ;) - Karur,

(® Scanned with OKEN Scanner



K.RAMAKRISHNAN
CLEAN ENERGY PRIVATE LIMITED

Mo, 127 - 128, MAIN ROALD, THALAVAPALAYAM P.O.,
KARUR - 838 113, TAMILNADU

Lr.No.117/10.10.2022 Date: 10.10.2022

The Head of the Department,
Department of Information Technology,
M. Kumarasamy College of Engineering,
‘Karur-639113.

w ﬁhdam,
Sub' Automation Software- Approve & Sanction — Reg.

mhapwt@wwmmmdmﬁmqumgwmbyywwuhmm -
-System toheamtedbyyomdepartuumWehadpM :

(& scanned with OKEN Scanner



K.RAMAKRISHNAN IR
CLEAN ENERGY PRIVATE LIMITED

No 127 - 128, MAIN ROAD, THALAVAPALAYAM P.C.,
KARUR - 638 113. TAMILNADU.

Rel:KR/Lr121/03.12.2022 Date:03.12.2022

To
Head of the Department,
Information Technology,
M. Kumarasamy College of Engineering,
Karur-639 113

Dear sir,
Sub: Request for ERP software- New proposal - Reg,

We are glad to inform you that we are in need of another software for staff maintenance
and effective [unctioning of the administration. We would like to deploy the ERP software for
our company. Kindly let us the know your willingness for the software development and also

provide the quotation for the same.

Thanking You,

Yours faithfully,

Head of the Department

For K. Romaksishnan Cleen Energy Private L\nl‘ze&’
\Q’f of g

Autharised Signatory.

Prione No, - 4324 - 270357 | 270457
fonel - keamaknshnancleanenergy@gmail com

(% scanned with OKEN Scanner



M.KUMARASAMY l'e

CQLLEGE OF ENGINEERING
NAAC Accredited Autonomous Institution
s Approved by AICTE & Affiliated to Anna University

ISO 9001:2015 & ISO 14001:2015 Certified Institution
AICTE Approval No. 732-53-004(NDGE) / 97 dt, 22.10.1999

Date: 07.12.2022

From
Head of the Department,
Department of Information Technology.
M. Kumarasamy College of Engineering,
Karur.

To
The Manager,
K.Ramakrishnan Clean Energy
Pvt., Ltd..Thalavapalayam,
Karur- 639 113.

Respected Sir,
Sub: Cost Estimation — for the ERP soltware- Reg.

Once again we thank you for offering us a new proposal for your
company regarding ERP software. As per your request we will complete the
“ERP Application Software” within 2 months. The quotation for the software

~ development will be given within two days

Thanking You,

Yours faithfully,
{/ 7 ,/) PN
R
Head of the Department

Head of the Department
Department of 1 Hination fechnology
M.Kummaau.\y Colisge ol 'r.uguwurm',

(AM‘UL;A«H’JUH}

B i : o Thalavapdld K :
la.~639113. Phone: 04324 - 270755, 272155 Fax: 0armnmones o s
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Customer Details: Invoice Nusiber: 134

K. Ramakrishnan Clean Energy Pvt, 1ad., levosce Dase: 301220607
Mhalavapalayam,

Karur- 639 113

r - B .

'1 S.No Description of Service LY "7

\ | ! Software installation and Design 7 ' | K'-J:‘j o

[ 2 Server And Hosting I

i 3 Other Charges T 2008
} Total %L SO -

Yours faithfulls.

"”{("?f"r r
Head of the Department

Ha s

Depart - e rrmg_,

M Kusic i coc ™

(Aui ..,.-.....A..sy
M‘Mﬂ" yam - Hare

e =T e ey Sy
W ooy et el ol QITINET I ol AR g
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v
K.RAMAKRISHNAN |Q
CLEAN ENERGY PRIVATE LIMITED

No. 127 - 128, MAIN ROAD, THALAVAPALAYAM P.O.,
KARUR - 633 113. TAMILNADU.

Lr. No.126/1 5.12.2022 Date: 15.12.2022

To

The Head of the Department,
Department of Information Technology,

M. Kumarasamy College of Engineering,
Karur-639113,

Respected Madam,

Sub: ERP Software- Approve & Sanction — Reg.

We are satisfied with the earlier collaboration and w

€ approve the quotation for our second
project and sanction Rs.94,000 for developing and maint

aining the ERP software,

Thank you

With regards

r ishnan Clean Enceqy Private Limited,

For K. Ramaksishnan Cle }_{L;\;n}/
DKW\

Authorisad Signatory,

Phcne No. ; 04324 - 270357 [ 270457 '
Jerna kramakrishnancleanenergy@gmail.com
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ENGINEERING
tonomous Institution
Affiliated to Anna University
114001:2015 Certified Institution
53-004(NDGE) / 97 dt. 22.10.1999

Date: 07.01.2023
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M KUMARASAMY

EGE OF ENGINEERING

dited Autonomous Institution

Ap ,' | yﬁAlCTE & Affliated to Anna University
lm 9001:2015 & ISO 14001:2015 Certified Institution
AICTE Approval No. 732-53-004(NDGE) / 97 dt. 22.10.1999

tion Technology,
ge of Engineering,

Date: 09.02.2023

the payment of Rs. 94.500/- [cheque

thank a lot for giving us opportunityto
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M.KUMARASAMY K

COLLECE OF ENGINEERING

NAAC Accredited Autonomous Institution
TEe=mlEX.  Approved by AICTE & Affiliated to Anna University
150 5001:2015 & ISO 14001:2015 Certified Institution
AICTE Approval No. 732-53-004(NDGE) / 97 dt. 22.10.1959

Date: 19.93.2023

From
Head of the Department,
Department of Information Technology.
M. Kumarasamy College of Engineering.
Karur.

To

The Manager.
K.Ramakrishnan Clean Energy Pvt.. Ltd..
Thalavapalayam,

Karur- 639 113.

Respected Sir.

Sub: Second Payment Received — For Sensor based Wind Mill Monitoring System-Reg..

two software. And we would like to render our service in upcoming years 100.

Thanking you.
Yours faithfully.

/

'&:"’:‘ ’:‘r"i_.\_l LT

J N A
Head of the Department
Head of the Department
of Information Fechnology
M. Kumarasamy Coliege of Engineenn;
{Autoncasuus)
Thalaezpalay=m - X3rur.

'mlﬁh'ﬁﬁﬂi Phone : 04324 - 270755, 272155 Fax: 04324-272457 wrvnw ke 30
(& scanned with OKEN Scanner




COLLEGE OF ENGINEERING
NAAC Accredited Autonomous Institution
=X Approved by AICTE & Affiliated to Anna University

1S0 9001:2015 & 1SO 14001:2015 Certifi ituti
: ied Institution
AICTE Approval No. 732-53-004(NDGE) / 97 dt. 22.10.1999

M.KUMARASAMY re

Date: 01.09.2022

To:
THE MANAGER,
KRV GREEN PRIVATE LIMITED,
KARUR, TAMILNADU

Dear Sir,

Sub: Requesting for consultancy work - Reg

M.Kumarasamy College of Engineering is the India's first and only Platinum rated

Autonomous Institution to receive QS-1-Gauge E-LEAD Certification for Subject ratings in
Engineering & E-Learning Excellence in Academic Digitisation. Aaccredited by the National
Assessment and Accreditation Council (NAAC). International Organization for Standardization
(ISO) has accredited our College with 1SO 9001 2015 and ISO 14001:2015.

The Mechanical Engineering Department was established in the year 2000. The objective
of the department is to prepare engineering graduates to meet the needs of the industries while
honing their inherent skills foe self-development and to become prospective Engineers we are

also offering post Graduate and Research programs
We have 16 state of art laboratories in the department which includes the major

equipments like CNC, UTM, NDT, Hardness testing machine, Horizontal milling machine,
Vertical milling machine and mechanical engineering related software’s like Auto CAD, CREO,
Ansys, Automation studio, Edge CAM, Solid works, MSC Nastran, Master CAM, MAT Lab etc.
Our department has been approved as a research centre by Anna University, Chennai.

In our research Centre Stir Casting Furnace, DUCON sliding wear testing machine,
Composite specimen polishing and testing machine, Image analyzing software, Computerized IC
Engine testing, Five gas analyzer and smoke meter. We are also extending our research facilities
to the technical society by way of giving consultancy to industries.

In addition to that, we have conducted Value Added Courses like Solid Works, Pro-E /
CREO, CATIA, Welding Technology, Piping Technology, NDT: RT / UT/ PT/ MT, Nx-CAD
Edge CAM, Master CAM, ANSYS for our students. . ’

Our team is pleased to work with your organization to rectify your requirements through
our consult'ancy work. We are requesting you to give the permission to do consultancy work for
your organization.

Thanking You

Yours Faithfully

Head of The Department
pepartment of Mechanical Engineering
M.Kumarasamy College of Engineering,

Karur - 639 113, Tamil Nadu.

Thavalapalayam, Karur, Tamilnadu, India - 639113. Phone : 04324 - 270755, 272155 Fax : 04324-272457 www.mkee.ac.in
‘ : .mkee.



KRV GREEN PRIVATE LIMITED K

No. 127 - 128, MAIN ROAD, THALAVAPALAYAM P.O.,
KARUR - 639 113. TAMILNADU.

Phone No. : 04324 - 270357 / 270457

Email : krvgreen@gmail.com

11.09.2022
To:

Head of the Department,

Mechanical Engineering Department,
M.Kumarasamy College of Engineering,
Thalapalayam, Karur,

Tamilnadu- 639113.

Dear Sir,

Reg: Requesting for consultancy work of Temperature Distribution Analysis of Solar PV Panel
—Reg.

As discussed, we request you to do consultancy work in our organization. We are in need
of Temperature Distribution Analysis of Solar PV Panel. Kindly confirm the work and send
the cost estimation for doing Temperature Distribution Analysis of Solar PV Panel.

Thank yo

)

Manager




M.KUMARASAMY 1=

COLLEGE OF ENGINEERING
NAAC Accredited Autonomous Institution

Approved by AICTE & Affiliated to Anna University
15O 9001:2015 & I1SO 14001:2015 Certified Institution
AICTE Approval No. 732-53-004(NDGE) / 97 dt. 22.10.1999

20.09.2022

To

THE MANAGER,

KRV GREEN PRIVATE LIMITED,

KARUR,
Sir,
Sub: Cost Estimation - Consultancy Services for Temperature Distribution Analysis of Solar PV
Panel - reg. ’

With reference of your letter on 11.09.2022, we confirm our acceptance to do that
consultancy work, I have send the Cost Estimation of our project in below. Please feel free to
contact me for further discussion and implementation of the consultancy work. If our price for
implementing the Temperature Distribution Analysis of Solar PV Panel is acceptable to you, then
we could start the work from November 2022 and will complete before last week of December

2022.
SLNo. Description “Total Amount (in Rs.)
1 Temperature Distribution Analysis of Solar 65000
) PV Panel
Thanking You,

Yours singrely,

Head of The Department
Department of Mechanical Engineeric |
M.Kumarasamy College of Engineer.: .

Karur - 639 113, Tamil Nadu.

Thavalapalayam, Karur, Tamilnadu, India - 639113, Phone : 04324 - 270755, 272155  Fax : 04324-272457 www.mkee.ac.in



KRV GREEN PRIVATE LIMITED W=

No. 127 - 128, MAIN ROAD, THALAVAPALAYAM P.O.,
KARUR - 639 113. TAMILNADU.

Phone No. : 04324 - 270357 / 270457

Email : krvgreen@gmail.com

05.10.2022

To:

Head of the Department,
Mechanical Engineering Department,
M.Kumarasamy College of Engineering,

Thalapalayam, Karur,
Tamilnadu- 639113.

Dear Sir,
Reg: Accepting the Cost Estimation for consultancy work dated 20.09.2022 - Reg

With reference of your letter on 20.09.2022 and discussion, we accept your cost estimation
to do the consultancy work Temperature Distribution Analysis of Solar PV Panel. We need to
complete the study, Design and analysis on or before the month of December 2022. Consider this

letter as Work Permit and start the work as earlier as possible.

Thank yo

Manager




M.KUMARASAM
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NAAC Accredited Autonomous Institution
Approved by AICTE & Affiliated to Anna University

1SO 9001:2015 & ISO 14001:2015 Certified Institution
AICTE Approval No. 732-53-004(NDGE) / 97 dt. 22.10.1999

21.12.2022

To
THE MANAGER,
KRV GREEN PRIVATE LIMITED,
KARUR.
Sir,
Sub: Consultancy Services for Temperature Distribution Analysis of Solar PV Panel Completion
Report-reg.

With reference of your letter on 05.10.2022, we done detailed analysis of Solar panel as
per your requirements and I have attached the Temperature Distribution Analysis report along with
this letter, Please feel free to contact me for further discussion and requirements.

Thanking You,

Yours sincégrely,

Head of The Departmgnt -
Depantment of Mechanical En;nne:fin&
M.Kumarasamy College of .Englge

Karur - 639 113, Tamil Nadu.

Thavalapalayam, Karur, Tamilnadu, India - 639113. Phone ; 04324 - 270755, 272155 Fax : 04324-272457 www.mkce.ac.in



Temperature Distribution Analysis of Solar PV Panel Report

First, a 3-D oriented Navier-Stokes energy equation associated with several continuity
equations has been drawn using a proper mathematical formulation in order to determine the
temperature field using the finite element approach. The simulation was created using ANSYS-
fluent software. Throughout the analysis, a constant, compact flow is assumed.

Cartesian tensor platform has been used to state all governing equations.
Continuity equation:

9yi _
a—xi—O (1)

Momentum Equation:<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>