SCMS SCHOOL OF ENGINEERING AND TECHNOLOGY,KARUKUTTY

Grants received from Government and non-governmental agencies for research projects / endowments in the institution during

2022-2023
SLNO: FACULTY NAME Department Sanctioned by Sanctioned for Sanctioned amount Current Status
1 Ms. Meera Varghese Civil Engineering CERD _KTU Research work 46000 Ongoing
2 Ms. Merin Mathew Civil Engineering CERD KTU Research work 160000 Ongoing
3 Dr. Praseeja AV Civil Engineering CERD KTU Research work 155000 Ongoing
4 Dr. Rahul R Pai Civil Engineering CERD_KTU Research work 90000 Ongoing
5 Vinoj PG ECE CERD_KTU Research work 25000 completed
6 Mary Catherine ECE CERD_KTU Research work 60000 Ongoing
7 Dr.Jayadevan P.C AU CERD_KTU Research work 50000 Ongoing
8 Dr.Albin Joseph AU CERD_KTU Research work 84000 Ongoing
9 Asha S CSE CERD_KTU Research work 159000 Ongoing
10 Susmi Jacob CSE CERD_KTU Research work 26500 Ongoing
11 Dr Gibin George ME CERD_KTU Research work 70000 Ongoing
12 Dr Gibin George ME CERD_KTU Research work 17500 Ongoing
13 Dr.Geethu R BSH CERD KTU Research work 75000 Ongoing
TOTAL SANCTIONED AMOUNT SANCTIONED FOR RESEARCH WORK BY GOVERNMENT AND NON- 10.18.000
GOVERNMENT AGENCIES 2022-2023 il
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APJ ABDUL KALAM TECHNOLOGICAL UNIVERSITY

CET campus, Thiruvananthapuram - 695 016
Ph: 0471 2598122; Fax: 2598522 www, ktu.edu.in Email: university@ktu.edu.in

No. KTU/RESEARCH 3/1082/2022 Dated: 26.02.2023

From
The DEAN (Research)
To
The Principal,
SCMS College of Engineering and Technology, Ernakulam.

Sir,

Sub:- APJAKTU - CERD - Research Seed Money Scheme - Projects Selected for
funding - reg:-

| am glad to inform you that the project proposals as listed in Annexure | are provisionally
selected for funding under Research Seed Money (RSM) scheme of KTU.

The expenditure should be incurred as per the sanctioned budget heads and in accordance
with terms and conditions given in Annexure Il. Format of MOU to be furnished by the
college is given as Annexure lll.

The Principal Investigators may please be directed to forward request (in Annexure II) for
releasing the fund with Bank Account details. The fund will be released only after settling
pending accounts of the principal investigator in CERD, if any. Any request received after
three months from the date of this letter will not be considered.

Yours faithfully
Dr. Shalij P.R *
DEAN (Research)

Copy To
1. Shri. Jayadevan P C, Assistant Professor in Mechanical Engineering.
2. Dr. Gibin George, Assistant Professor in Mechanical Engineering
3. Dr. Abin Joseph, Assistant Professor in Mechanical Engineering.
4. Smt. Meera Varghese, Assistant Professor in Civil Engineering.
5.Smt. Merin Mathew, Assistant Professor in Civil Engineering.
6. Dr. Praseeja A. V., Assistant Professor in Civil Engineering.
7. Shri. Rahul R Rai, Assistant Professor in Civil Engineering.
8. Smt. Asha S, Assistant Professor in computer Science and Engineering.
9. Dr. Geethu R, Assistant Professor in Science.




10. Smt. Mary Catherine V. G, Assistant Professor in Electronics and
Communication Engineering.

* This is a computer system (Digital File) generated letter. Hence there is no need for a physical
signature.




SCMS School of Engineering and Technology, Ernakulam

SL |Name of Principal  [Title of the project Branch Amount |Ist 2nd Consu [Equipmen |Travel |Continge
No |Investigator Sanctione|installme [installm |[mables |t ncy
| nt ant
1|Jayadevan P C Analysis of Low Reynolds Flow |ME 50,000| 40,000| 10,000| 40,000 0| 5000 5000
Assistant (Stokes Flow) Through Micro
professor Capillaries
2|Dr. Gibin George Development of eco-friendly ME 70,000 60,000| 10,000| 10,000 50,000| 5000 5000
Assistant Professor |packaging materials from
agricultural wastes.
3|Dr. Albin Joseph Development of Floating type ME 84,000 60,000| 24,000| 60,000 0| 8000| 16,000
Assistant Professor |solar still desalination system
integrated with direct
absorption flat plate solar
collector for improved
productivity
4|Meera Varghese Sea water intrusion modelling |Civil 46,000 35,750 |10,250
Assistant Professor |into some of the coastal Engineeri
aquifers in Thrissur district. ng testing charges
25,000
0 0| 14,000 7000
5|Merin Mathew Catchment scale source Civil 160,000 (110,000 (50,000
Assistant Professor |apportionment of sediment Engineeri
yield into Vembanad Lake ng
Testing charges
40,000 0( 20,000| 20,000 80,000
6|Dr. Praseeja AV Study of dispersion coefficient |Civil 155,000 (127,500 (27,500
Assistant Professor |of contaminants through Engineeri
different types of soils and ng
remediation using natural fibres
30,000/ 100,000(10,000{ 15,000
7|Rahul R. Pai Fatigue studies and resilient Civil 90,000 57,500 |32,500
Assistant Professor |behavior of crushed brick Engineeri
fly ash lime (CBFL) mix for use |ng Experim
in base layer of flexible Testing ental
pavement charges |charges
20,000 0( 10,000| 10,000|32,000 18,000
8|Asha S Multimodal Ensemble Deep fake [CSE
Assistant Detection using Visual-Audio-
Professor Textual features
159,000 130,000| 29,000 5,000{ 130,000(12,000{ 12,000




9|Dr. Geethu R. Developing cost effective and |Science 75,000/ 50,000| 25,000| 40,000 5,000/ 10,000{ 20,000
Assistant Professor |eco-friendly copper tin sulphide
material for photovoltaic
application
Touch Activated Soft Robotic ECE 60,000 40,000( 20,000| 30,000 15,000| 5,000/ 10,000

10(Mary Catherine V G
Assistant Professor

Hand Control for Elderly
Assistance
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File Ref.No.KTU/RESEARCH5/5310/2022
APJ Abdul Kalam Technological University
Thiruvananthapuram

Abstract
APJAKTU - Financial Assistance to Student Projects 2022-23 - Administrative Sanction accorded -
Orders issued.

RESEARCH SECTION
U.O.No. 672/2023/KTU Thiruvananthapuram, Dated: 18.03.2023

Read:-1. Minutes of the 1st meeting of Engineering Research Council dated 27.01.2010.
2. Minutes of 2nd meeting of Executive Committee dated 21.10.2010.
3. Meeting of the 2nd Research Council dated 29.02.2017.
4. Proposals of Student Projects for Financial Assistance.
5. Screening Committee meeting held on February 2023 for evaluation of project
proposals.

ORDER

Vide paper read 1st above, the Engineering Research Council had approved the scheme for
Financial Assistance to Student Projects for the Government Engineering Colleges. Vide
paper read 2nd above, it was decided to extend the financial assistance to the student projects to
the students of the Government aided and Government Controlled Engineering Colleges.

It was decided to extend the financial assistance to Student Projects for all engineering colleges
affiliated to the University with NBA accreditation as per paper read 3rd above. It was also decided
that the financial assistance will be provided as reimbursement of expenditure occurred for the
sanctioned project.

The Screening Committee meetings held in February 2023 evaluated the project proposals
forwarded from Engineering Colleges affiliated to the University and recommended financial
assistance to selected proposals as per the List appended.

Administrative sanction is therefore accorded for financial assistance to student project for an
amount of X46,58,352/- (Forty Six Lakhs Fifty Eight Thousand Three Hundred and Fifty Two only)
as detailed in the list attached below. The project shall be completed within a period of 1 year and
the project shall be completed with the students who presented the project before the Screening
Committee.

The expenditure should be incurred as per the terms and conditions as per Annexure Il
attached. The amount will be reimbursed to the Principal of the concerned Colleges only after the
successful completion of the project and on the production of certified bills & vouchers along with
the audited utilization certificate, statement of expenditure and project completion report.

The expenditure shall be met from the Head of Account “CERD (Plan) 4181-6307-Innovative
Student Project”.

Orders are issued accordingly.

Sa/-

Dr. Shalij P.R *
DEAN (Research)

Copy to:-
1. Principals of Engineering Colleges.
2. Principal Investigators.

L

i ﬁf * This is a computer system (Digital File) generated letter. Hence there is no need for a physical signature.
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School
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SINo |Name of Princpal Name of Student Branch |[Title of the Project Amount Consumables |Equipments |Travel Contingency
Investigator Investigators Sanctioned

131 Dr Gibin George Aman S Mechan [Biodegradable packing 17,500 1,000 12,500 2,000 2,000
Assistant Professor Arun P Gopikrishna ical peanuts based on banana leaf
Co-Investigator Premchand ribs.
Vishnu H Richu Shaju
Assistant Professor

132 Vinoj P G Anandu Suresh ECE Forest fire fighting using FPV (25,000 10,000 5,000 5,000 5,000
Assistant Professor Sagar P Gokul drone
Co-Investigator Sayuj MJ
Dr Varun G Menon Yunus A A
Professor

133 Susmi Jacob Mahesh S CSE A deep learning model for 26,500 2,000 16,500 4,000 4,000
Assistant Professor Mahesh V C smart phone authentication
Co-Investigator Suhail Nassar during voice interaction
Dr Varun G Menon through in ear wearable
Professor sensors

Sree Buddha College of Engineering Pattoor

SINo |Name of Princpal Name of Student Branch [Title of the Project Amount Consumables |Equipments |Travel Contingency
Investigator Investigators Sanctioned

134 Dr J B Sajin Chikku Mathew Mechan [Design and feasibility studies |20,000 10,000 5,000 5,000
Associate Professor Nithin Sabu ical on natural cellulose for baby
Co-Investigator Parameswaran diapers
Dr M S Senthil Namboothiri K
Saravanan Professor |Pranav K

St. Joseph's College of Engineering & Technology, Palai

SINo |Name of Princpal Name of Student Branch [Title of the Project Amount Consumables |Equipments |Travel Contingency
Investigator Investigators Sanctioned
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1. APJ ABDUL KALAM TECHNOLOGICAL UNIVERSITY

College of Engineering Trivandrum Campus,
Thiruvananthapuram. Pin 695 016

Application format for Research Seed Money

. Title of the Research Proposal: Analysis of Low Reynolds Flow (Stokes

Flow) Through Micro Capillaries

. Name & address & experience of Investigator:

Dr. Jayadevan P C, Assistant Professor, Department of Automobile
Engineering, SCMS School of Engineering and Technology, Karukutty-
683576

jayadevanpc@scmsgroup.org

9946742436

. Teaching experience: 8 Years

. Objectives of Research (150 words)

The objectives of the research are,

i) To investigate the characteristics of flow at low Reynolds numbers

ii) Investigate the effect of surface irregularities on the flow characteristics
iii) Develop in vitro devices based on the analysis

. Broad Subject area / field of classification: Fluid Dynamics,

Microchannel Flows

. Project Type(s) (Basic Research / Applied Research /

Developmental / Demonstration /Others: Applied Research

. Abstract (400 words)

Fluid flow through microchannels has very wide applications in
engineering and bio-medical fields. Low Reynolds number flow
serves the basis for many applications in biological systems,
developing microelectromechanical devices, in porous media, etc. A
clear understanding of the fluid dynamics of Stokes flow through
microcapillaries are very essential for the design of MEMS and for
the development of in-vitro devices. In macro scale, Stokes flow can
be modeled by linearizing the Navier-Stokes equation. But the
dimensions reduce to micro-scale, the flow deviates from the
fundamental understandings. The studies reveal that the deviation
may be due high aspect ratio of the microchannels or the effect of
surface irregularities of the channel. The present study aims to
explore the fluid flow characteristics of microcapillaries at low
Reynolds numbers.
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8. Scientific scope of the Research proposal (400 words)

The above problem has high research potential since the flow
through cardiovascular systems can be modeled as Stokes flow in an
in-vitro platform. The fluid flow in Lab-on-a-chip and Organ-on-a-chip
is purely in low Reynolds number regime. The latest concept of the
human-on-a chip can also be modeled by Stoke flow. The
understanding of Stokes flow characteristics in microchannels can be
applied in drug delivery and testing. Moreover, the diverse
applications, Stokes flow through microcapillaries is a fundamental
research problem in the area of micro and nanofluidics.

9. Applications / Socioeconomic importance / Relevance, if any, for
the utilization andmanagement of the natural resources of the
State)

Understanding the dynamics of the flow can be applied to the design
and fabrication of many in-vitro systems to mimic the in-vivo
mechanisms. The analysis of body fluids for the detection of different
ailments will become fast and economical if we use microscale
systems. Also, the sample size for the testing will decrease
drastically. All of these will lead to the advancement in point-of-care
diagnostics and eventually to rural healthcare developments, which
is @ major concern in a developing country like India.

10. Scientific background of the project

a)

Importance of the problem: The problem of low Reynolds
number flow through microchannels has importance in engineering
as well as biomedical applications. Apart from the wide variety of
applications, it has high fundamental/basic research value. An
understanding of the characteristics of fluid flow is very important
for the design of microfluidic devices, also for the development of
new materials in the field of bio-microfluidics[1-7].

Related work already performed or in progress at your
organization or in the state: A successful research team working
in the area of micofluids and nanofluidics at NIT Calicut under the
guidance of Prof. Dr. C B Shoban.

| have done my research work both experimental and numerical, at
Heat transfer Research laboratory of GEC Thrissur.

At SCMS presently no experimental works are going on in the
related field. Computational analysis of fluid flow through
microchannels are performing with the help of Ansys Fluent.

Related work already performed or in progress at other places
in India or abroad: In all primary institutions like [ISc and IITs
have well-equipped micro and nano research laboratories with
numerical and experimental facilities.



11.

12.

13.

14.

15.

16.

Details of any preliminary work done by the investigator
i) Jayadevan, P.C., Siddharth, R. and Kamath, P.M., 2019. Modeling
Frictional Characteristics of Water Flowing Through
Microchannel. Journal of Applied Fluid Mechanics, 12(1), pp.243-255.
i) Siddharth, R., Jayadevan, P.C. and Kamath, P.M., 2017, March.
Numerical study on effect of sinusoidal roughness pattern on fluid flow
through microchannels. In 2017 International Conference on Innovations
in Information, Embedded and Communication Systems (ICIIECS) (pp. 1-
4). IEEE.
iii) Jayadevan, P.C. and Kamath, P.M., 2021. Experimental investigation
of liquid flow through microtubes of manufactured roughness
level. International Journal of Fluid Mechanics Research, 48(4).

Detailed year-wise work plan (Indicate methods / Techniques to be
used)

Activity 0-3 |36 |6-9 |9-12 [12-15 |15-18 |18-21 |21-24

(Months)

Review of
Literature

Computational
Analysis

Experimental
analysis

Analysis of
data

Report Writing

Particulars of equipment required
i) Computational Facility with Ansys Fluent and MATLAB
i) Experimental facility

Particulars of any other facilities required
Nil

Particulars of the facilities that will be provided by the institution
where this projectwill be implemented
The institution has a licensed version of Ansys Fluent

Whether the project was submitted to any other organization for
financial support : No




17. Budget Details: Estimated expenditure: Rs. 75000

Sl | Iltems Amount (Rs)
No

1 Consumables
i) Fabrication of microchannel
ii) Consumables like pneumatic tubes,

connectors etc Rs:30000
Rs: 10000
) Nil
Equipment

2 (For Private self-financing Colleges,
50% of the actual Equipment cost
subject to the maximum ofsanctioned
amount shall be borne by the college)

Travel
3 | i) Travel to labs and fabrication facility Rs: 15000
Contingency Rs: 20000
4 To buy journals, books, Accommodation
etc
Total Rs:75000

18. The sources of funding the project including funds from other
agencies from whichfinancial assistance is obtained/expected to
be obtained, and the quantum of assistance from each agency:
Nil

19. Quantum and nature of assistance expected from the APJAKTU:

Financial support

20. Name and address of the authority of Institution authorized to receive
the grant:

SCMS School of Engineering and Technology
Vidya Nagar, Palissery, Karukutty,
Kerala 683576

21. Whether grant under this scheme had been availed earlier by the
investigator: (If so,provide details): No

22. Details of projects already undertaken by the Principal
Investigator with any otherfunding agency: Nil
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Declaration

Certified that the details furnished above are correct to the best of my
knowledge and belief and that the amount of financial assistance, if
granted, will be utilised for the purpose for which it is granted within the
time prescribed by APJAKTU. | also undertake to abide by therules and
other cond/ig'ons prescribed by the grantee.
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APJ ABDUL KALAM TECHNOLOGICAL UNIVERSITY

College of Engineering Trivandrum Campus, Thiruvananthapuram. Pin 695 016

Application format for Research Seed Money

1. Title of the Research Proposal: Development of Floating type solar still desalination system
integrated with direct absorption flat plate solar collector for improved productivity.

2. Name & address & experience of Dr Albin Joseph
Investigator: Assistant Professor
(Mobile No. and e-mail are Departmentof Automobile Engineering
mandatory) SCMS School of Engineering and Technology,
Ernakulam
Mob: 7025934379

Email: albin@scmsgroup.org

3. Teaching experience: 6 Months

4. Objectives of Research (150 words)

e To synthesis carbon dot based nanofluid.

e To investigate the photo thermal conversion efficiency of the synthesized nanofluid.

e To optimize the synthesis process parameters of nanofluid.

e To prepare a spectrally selective floating type absorber

e To optimize the coating process parameter involved in the preparation of spectrally selective
absorber.

e To design and fabricate the solar still and direct absorption flat plate solar collector.

e To investigate the performance of floating type absorber based solar still integrated with the

direct absorption flat plate solar collector

5. Broad Subject area / field of classification: Desalination

6. Project Type(s) (Basic Research / Applied Research / Developmental /

Demonstration /Others: Applied Research
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7. Abstract (400 words)

In the present scenario, in many countries scarcity of water is a major issue. Desalination
of sea water stands as a potential solution to meet the demand of water. However, desalination
by employing fossil fuels as the energy source is expensive as well as polluting. Utilization of
renewable energy is one of the possible solutions for the same. Among the various sources of
renewable energy, solar energy is one of the clean and potential resources recommended by the
experts due to its free availability. Desalination can be achieved by various devices like multi-
stage flash distillation, Reverse Osmosis, Solar Stills, etc. Solar stills are compact low-cost
devices that are suitable for small communities with minimal operational cost. In a conventional
solar desalination system, the Still is placed under the solar irradiance and the evaporated water
is condensed and collected. It is noticed from the literature that temperature of the water in the
Still has very high influence in the performance of the stills. Productivity was found to be
enhanced with the temperature of saline water, which could be feasible with an external heating.
Hence the present proposal aims to develop a floating type solar still coupled with a direct
absorption flat plate solar collector. In the flat plate collector, a solar selective C-Dot nanofluid
is proposed as the working fluid. The C-Dot nanofluid absorbs the heat through the flat plate
collector and transfer the heat to the solar still thus enhances the temperature of the saline which
further results improved productivity. In addition, direct solar absorption system has additional
advantage compared to conventional collectors that works on surface absorption as it neglects

the chance of conduction and convectional losses.

8. Scientific scope of the Research proposal (400 words)

As it is well known that the fresh water is a matter of existence in earth due to which the
production of fresh water has of great importance in the society. Even though the conventional
desalination systems meet the present demands, the economic and ecological aspects of these
system were drawn back. The conventional solar still vaporize the water from the saline by
extracting the heat from the solar radiation. However, it is advisable to achieve an enhanced
temperature at the surface of the saline water that improves the productivity, which was
accomplished by the introduction of floating absorber. Moreover, further enhancement could be
expected with addition heating of the saline water. By considering all these facts the proposal
aims to improve the productivity of the existing solar stills by introducing floating absorber and
a flat plate collector for external heating. The working fluid used in flat plate collector is a solar
selective nanofluid that could a solar absorptivity in the range of 90 to 95%. Moreover, since the
proposed system run the potential of solar radiation, the associated carbon emission and promote

the sustainability.



9.

10.

Applications / Socioeconomic importance / Relevance, if any, for the utilization

andmanagement of the natural resources of the State)

Kerala state experience the scarcity of water during the month of February to may, which
is period at which the ambient temperature is very high. (Maximum recorded value is 41.3 in
Palakkad). Cities are mainly affected by these issues where it is difficult to get underground water
due to the concern with soil pollution and population. Moreover, the large consumption of deep
water by various factories especially of soft drink units, demands for fresh water to the citizens.
Hence it is very important find some other means which is more convenient. Due to these reasons
solar desalination dominates more to achieve the fresh water for the society. Moreover, the
proposed project could find its application in mass production of fresh water by various

governmental authorities if implemented at commercial scale.

Scientific background of the project

a) Importance of the problem.

As per the survey done by the National Renewable Energy Laboratory [1], the solar radiation
falling on Indian region is around 7.5 kWh/m?, which could be converted into useful forms.
Taking into consideration the climatic aspects in a country like India, it could be strongly stated
that solar energy production has great potential. Moreover, the production of fresh water is one
of the essential needs in the present scenario in a state like Kerala. Many of people depends on
deep water for their need during the peak summer. Many of the cities in Kerala face the water
scarcity during the month of March to May during which the solar radiation is nearly 900 W/m?2.
In this circumstance it could be strongly recommend that the successful installation of proposed

project could be capable of fresh water production to meet the demand.

b) Related work already performed or in progress at your organization or in the state.

A number of studies have been conducted and reported worldwide, however the studies
conducted in the state are limited. National institute of technology Calicut is the main
organization where the research on desalination was progressing, specifically on floating
absorber based still, and a few results are available in the literature. As per the report of G.
Sebastian and S Thomas [2], the introduction of floating absorber to the conventional solar still
enhances the productivity of the still. The authors observed a maximum efficiency of 88.6%. In
addition to this reported study, ore studies on floating absorber based solar stills are under

progress in the organization.

c) Related work already performed or in progress at other places in India or abroad.



The technique of extracting fresh water through solar desalination was emerged from the

19" century itself. The working of these solar desalination by employing stills resembles the

natural hydrological cycle [3]. However, many modifications have been done on the conventional

solar stills and recent studies mainly focus floating type absorber based solar stills. Floating type

absorber based solar stills when compared to the conventional stills is equipped with the absorber

plate in floated manner. The temperature of fluid in the still have high influence in the

performance of the still. Due to this reason reports on solar stills integrated with other heat source

are also available with improve productivity. As per the literature the stills integrated with the

other heat source exhibits better performance [4,5]. Some of the relevant literatures are

summarized in table 1

Table 1.

Summary of some of the relevant international literature

*CSS: conventional solar still

**8S: Solar still

Publisher/Year | Integrated Solar  still Remarks
/Country system type
Elsevier/2017/ Vertical CSS e Improve effective surface area for
Algeria [6] Rotating wick absorption and evaporation
e Average thermal efficiency in 20%
more than CSS.
e Moving wick breaks surface tension
which improves heat transfer.
Elsevier/2016/ | Phase change CSS e Daily production is 67% more than CSS
Egypt [7] material e Production is enhanced during night
time due to release of latent heat
Elsevier/2015/ Use of Corrugated o Corrugated wick increases the surface
Egypt [8] nanofluids, wick SS area resulting in more HT
reflectors and e Nano particles are had good thermal
external storing and heat transfer properties
condensers e 285% and 255% productivity when
using CuO and AI203
Elsevier/2014/ | Refrigeration Inverted SS o Additional heat source into the basin
Oman [9] cycle from condenser of the refrigerator
e Cooling of glass cover with refrigerator
which enhances condensation rate.
Elsevier/2013/ Internal Stepped SS |o  Productivity is 75% higher than CSS
Egypt [10] reflectors e More water in stepped basin for same

depth, also stepped basin has higher

surface area.




Elsevier/2019/ Solar dishes CSS e Water in the conical tank is heated with
Egypt [11] with conical dish collectors
tank, PV panels e The heated water sprayed in basin to
and tracking enhance evaporation
system
Elsevier/2019/ Underground e Water vapor condenses in pipes
Iraq heat exchanger underground
[12] e Humidity ratio increases along the
length of the still
e Water production is increased by 50%
Elsevier/2018/ | Nano coating of CSS e Nano coating results in drop wise
Iran [13] condensing condensation
surface e Coated surface gives more distillate at
500 inclinations than 100
e Drop wise condensation leads to more
dripping
Elsevier/2018/ | Reticular porous CSS e Sponge rubber is used because it has
Iran [14] media low Cp
e Sponge rubber has more surface area
e Efficiency is less than conventional still
at evening time but overall productivity
is more
Elsevier/2019/ Flat plate Modified SS e Basin and reflector inclination is
Iran [15] reflectors with | with angled adjusted to get maximum solar radiation
cooling system bars e 14 % more efficient than CSS at 25°
inclination

A number of studies on solar desalination are progressing around the world. IIT madras
sets India’s first solar powered desalination plant in Chennai which could generate 10,000 liters
of fresh water. However, research on solar desalination in Indian research also have found a
remarkable position among the world research. Arunkumar et al. [16] experimented on the
floating type absorber by inducing the porous texture on the absorber and by introducing bubble
wrap insulator around the still. As per the authors, this modification enhanced the productivity of
the stills from 1.91 I/m? to 3.1 I/m?. The state of Tamil Nadu is one of the prominent sources of
research, in which the institutions like Indian institute of Technology, Madras, National institute
of Technology, Trichy, Anna University Chennai, are the major contributors. IIT madras sets
India’s first solar powered desalination plant in Chennai. M Muraleedharan et al [17] conducted
and experiment by integrating a conventional solar still to a linear Fresnel lens concentrator. The

authors claim a 250.27% enhancement in the productivity of modified stills compared to the



conventional still. Likewise, a number of experiments have been conducted in the national level,

a brief summary of some of the relevant literature is shown in the Table 2.

Table 2.
Summary of some of the relevant national level literature.
Publisher/Year/C Integrated Solar still Remarks
ountry system type
Elsevier/2019/ Permanent CSS Magnetization of water increased
India [18] ferrite rings distillate output by 50%
magnets The magnets act as heat storage
medium
Magnetization of water increases its
evaporation by decreasing surface
tension
Elsevier/2019/ Hollow fins DSSS Optimization of fin number and
India [19] thickness
Water temperature is higher than
absorber plate due to fins
Circular hollow fins are better than
square hollow fins
Elsevier/2018/ Peltier based CSS Peltier effect is used to cool the
India [20] hybrid PV condensing surface and heat the
absorber plate
30% more efficient than CSS and 6
times more yield
Elsevier/2019/ Multiple V CSS Floating wicks made from black jute
India [21] shaped cloth wrapped in thermocol
floating wicks Daily output is more than CSS
Basin water and glass cover
temperature is lower and higher than
CSS
Elsevier/2018/ CSS Bubble wrap was used to prevents

India [16]

heat loss and carbon to impregnated
foam to increases surface area

CIF is hydrophilic so the top surface
becomes wet when placed in water
unlike sponges

Productivity is 35% more




11.

Elsevier/2017/ | Solar pond and Double |e 105% increase in productivity than
India [22] Reflectors basin with CSS
stepped |e  Heat exchange from solar pond and
upper basin lower basin
Elsevier/2015/ Parabolic dish | Triple basin |e Yield increased by 104%
India [23] concentrator SS e Cover cooling done by pump
with cover e Concentrator increased lower basin
cooling with temperature by 260 C
charcoal in
fins
Elsevier/2017/ Triangular |e Yield improved by 79%
India [24] pyramid e Hot water from inclined still is used
solar still to increase the productivity of
with pyramidal still
inclined
still
Taylor and Air Blower Css e Blower causes bubbling effect
Francis /2017/ which increases evaporation
India [25] e 100% increase in efficiency when
using blower
Elsevier/2017/ Basin height CSS e Yield increases with reduction in

India [26]

(mean distance
between glass
cover and
saline water)
and stirring of

water

basin height and stirring

Motor with PV panel is used for
stirring

Stirring increases the efficiency by
30 %

Gaps ldentified for the literature

A number of solar selective materials were considered to analyze its influence on

desalination. However, the parametric studies on floating absorber type solar still are not much

explored. Moreover, the attempts to enhance the bulk fluid temperature of solar still is limited.

Details of any preliminary work done by the investigator: The carbon dot nanofluids has

been synthesized and its influence on direct absorption parabolic collector was established by the

investigator. Synthesis procedure, characterization, and performance evaluation on parabolic

collector is detailed in the article, “Albin Joseph, Shijo Thomas* Energy, exergy and corrosion

analysis of ultra-high stable Carbon quantum dot nanofluid employed direct absorption solar
collector, Renewable Energy 181 (2022) 752-737.”




12. Detailed year-wise work plan (Indicate methods / Techniques to be used)

Task | Description Year 1 Year 2

No 3 9 |12 |15 |18 |21 |24
1 Procurement of equipment and materials

2 Synthesis of Carbon dot nanofluid and

spectrally selective floating absorber.

3 Characterization of synthesized nanofluid

and absorber coating.

4 Optimization  of  synthesis  process
parameters of carbon dot based nanofluid

and floating absorber

5 Fabrication and installation of flat plate
collector for direct solar adsorption collector

and floating type solar stills.

6 Evaluating the influence of optimized carbon
dot based nanofluid and floating absorber at

various working condition.

7 Report preparation

The methodology of proposed research is divided mainly into four stages as follows.

Stage 1: Synthesis and parameter optimisation of carbon dot/ Ethylene glycol nanofluid: Ascorber
acid could be used as the carbon source. The carbonisation of ascorbic acid in presence of Cu?*
at 150°C yield the carbon dot. The optimisation of constituent concentration in the preparation of
nanofluid needs to be performed to achieve the highly solar selective and stable nanofluid. Base
fluid used is the ethylene glycol which could be used for medium temperature heat transfer
application due to it desired properties.

Stage 2: Characterization of synthesized carbon dot nanofluid: The optical absorbance of nanofluid
could be measured using the UV spectrophotometer. The thermo-physical properties like thermal
conductivity and viscosity could be analyzed using the KD2 Pro Thermal Analyzer and
Rheometer, respectively. In addition, structural and morphological analysis could be performed,
Transmission electron microscopy (TEM) and X-ray Diffraction (XRD).

Stage 3: Prepation and optimisation of coating process parametres floating absorber. Expholiated
graphate or few layer graphence is coating on aluminium sheets through electrophoretic
deposition. The processprameters like concentration of electrolite, electrode seperation, electrode
potential, and operation time could be optimised using the design of experiment concenpt.

Stage 4: Design and fabrication of experimental setup: Figure 1 shows the schematic of experimental
setup. The experimental setup consists of a flat plate collector and a floating type absorber solar
still. The synthesized nanofluid is made to flow through the collector, placed at the focus of flat




plate collector that absorbs the irradiance and subsequent heat conversion takes place. This heat

is the taken to heat the saline water in the solar still. Further the nanofluid will be directed to a

reservoir from which to the inlet of the trough by means of a pump.

a

Solar Still

Rotameter

Flat plate Solar collector

)

Reservoir

Pump

Floating absorber

Solar still with floating absorber

LDistilled water

Fig.1. Schematic of experimental setup. a) Hydraulic cycle. b) Floating type Solar still

13. Particulars of equipment required: No additional equipment’s required

Sl Equipment Purpose Availability

No

1 Hot plate Magnetic Stirrer Synthesis of C-Dot Available at PI’s
nanofluid Institute

2 Weighing Balance Synthesis of C-Dot Available at PI’s
nanofluid Institute




14. Particulars of any other facilities required: Characterization of C-Dot Nanofluid could be

done at STIC at payment basics.

15. Particulars of the facilities that will be provided by the institution where this

projectwill be implemented:

Sl Facility

No

1 Workshop facility Yes
2 Magnetic Stirrer Yes
3 Weighing Balance Yes

16. Whether the project was submitted to any other organization for financial support: No

17. Budget Details: Estimated expenditure

SI No

Items

First Year

Second Year

Amount (Rs)

Justification

Consumables

40,000

20,000

60,000

e Purchase of chemicals like, ascorbic acid,
copper acetate, Sodium Hydroxide etc.
e To meet the expense for the fabrication of

solar collector

Equipment

Nil

Travel

10,000

10,000

20000

® The travel fund is mainly required for
meeting the expenses in connection with
the

characterization and testing not available

visits  required for  various
at the institute

e Attending peer reviewed conference in
India and also for attending the review

meetings.

Contingency

15,000

15,000

30000

® Characterization of C-Dot Nanofluid.
TEM, XRD, BET, UV-vis-NIR
spectroscopy etc are the characterization

that are required to perform.

Total

65,000

45,000

1,10,000

18. The sources of funding the project including funds from other agencies from which

financial assistance is obtained/expected to be obtained, and the quantum of

assistance from each agency: NIL



Jayadevan
Highlight


19. Quantum and nature of assistance expected from the APJAKTU: Financial support

20. Name and address of the authority of Institution authorized to receive the grant:

SCMS School of Engineering and technology
Vidya Nagar, Palissery, Karukutty,
Kerala 683582

21. Whether grant under this scheme had been availed earlier by the investigator: (If so,

provide details): NO

22. Details of projects already undertaken by the Principal Investigator with any other

funding agency: NO
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College of Engincering I'rivandrum Campus
Thiruvananthapuram, Pin 695016,

APPLICATION FORMAT FOR STUDENT PROJECT
SECTION A: GENERAL INFORMATION

i. Name of the Principal Investigator ¢ VINOI PG, ASSISTANT
PROFESSOR,ELECTRONICS AND
COMMUNICATION ENGINEERING
DEPARTMENT,SCMS SCHOOIL ENGINEERING
AND TECHNOLOGY,KARUKUTTY

(Faculty who is guiding the project)

Phone na 19446276238
Email id : vinojpg@scmsgroup
2. Name ofthe Co-Investigator : Dr. VARUN G MENON, HOD &

PROFESSOR,COMPUTER SCIENCE AND
ENGINEERING DEPARTMENT,SCMS SCHOOL

OF ENGINEERING AND
TECHNOLOGY ,KARUKUTTY
(Faculty who is co- guiding the project)
Phone no : 8714504684
Email id ! varunmenon@scmsgroup.org

3. Name(s) of Student investigators  : ANANDU SURESH, SAGAR P GOKUL,
SAYOOJ M.J, YUNUS A A

Semester ¢ §7 BTECH
Branch : ELECTRONICS AND COMMUNICATION
4. Address ofthe Institution : SCMS SCHOOL OF ENGINEERING AND

TECHNOLOGY,KARUKUTTY
683576, ANGAMALY

5. Title of the project proposal » FOREST FIRE FIGHTING USING FPV DRONE

(Attach biodata of 1,2 & 3)



Terms and Conditions

1. The scheme is constituted for the purposc of providing assistance in the form of
grants to students for scientific project work with particular relevance to the State
of Kerala in the cconomic and industrial development.

2. Grant will be reimbursed to the principal investigator after the complction of the
project through the Head of the institution.

3. The maximum duration of the project will be one year from the date of start of the
project.

4. On completion of the project. one copy of the final praject report on the work done

should be sent to CERD along with the utilization certiticate (UQ). cerified hills.
bill wise statement and statement of expenditure (SE).

5. The institute shall maintain scparate audited accounts for the project.



0. The institute shall not entrust the implementation of the work for which the aram
is being sanctioned to another mstitution nor shall divert the grant reecipts to othier
institutes as assistance.

7. The CERD reserves the right to terminate the project at any stage il'it is convineed
that the grant has not been properly utilized or appropriate progress is not being
made. In addition, the CERD may designate Scientist/Specialist or an Fxpert Panel
to review the work done,

oo

If the PI to whom the project has been sanctioned Ieaves the Institution, the Heud
of Institution/Pl shall inform the same o the CERD and in consultation with the

CERD, cvolve steps to ensure successful completion of the project, beforz
relieving the PL

9. Investigators must acknowledge the CERD in reports and technical/scicntific
papers publishing based on the work done under the project. Investigators arc

LA TR

requested to publish papers emerging out of the project work in leading Journals,

10. If the results of project work are to be legally protected by way of patent copy
rights etc. the resulls should not be published without action being taken to securs:
legal protection for the project results.

11. The knowledge generated from the project will be the property of CERD and
should be properly acknowledged. Transfer of technology generated shall be done
in consultation with the CERD.

12. For Private sclf financing Colleges, 50% of the actual Equipment cost subjected
to the maximum of sanctioned amount will be reimbursed by KTU if and only if
the proof of remittance of other 50% is produced by the college.

13. Equipment details must be entered in the stock register of the college and
signed by the Investigator, Lab in charge and Principal.

14. The CERD may cnforce additional guidelines for the operation of the student

project from time to time and the Institution/Investigators are required to obserie
such directions in the conduct of the project work.

We agree to the terms and conditions stated above.

Nam ignature of Name & Signature of Name & Signature of
Principal Investigator Prof-in-charge, Head of Institution
\“NO.T .P. 6-1 Satellite Centre

Dr. ANITHAG. PiLL S

PRINCIFAL
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APJ ABDUL KALAM TECHNOLOGICAL UNIVERSITY

CENTRE FOR ENGINEERING RESEARCH AND DEVELOPMENT
Collegeof Engineering Trivandrum Campus
Thiruvananthapuram - Pin 695016.

APPLICATION FORMAT FOR STUDENT PROJECT
SECTION B: TECHNICAL DETAILS

1. (a) Title of the Project Proposal: FOREST FIRE FIGHTING USING FPV DRONE

(b) Branch / Subject area : Electronics and Communication Engineering/
(c) Project Type (Developmental / Demonstration / Others): Demonstration

2. Precise objective (150 words):

Looking into history, as we can see lots of fire incidents and accidents that can result in a huge
amount of damage and losses for people involved in it. Fire fighters are the primary help which we
look for but how much can they help. Let see some of the problems faced by fire fighters. Firstly,
forest wildfires mainly fires in central forest are very difficult to reach and when they reach there
the fires will be spread to its surrounding areas. Lots of accidents like fires in high rise buildings,
fires in home, fires in stadium etc. Drones are usually flying unmanned robot that can be remotely
accessed or to fly freely through software-controlled flight plans in their embedded systems. This
technology provides various applicaiions not only in firefighting operation but also in the field of

aerial surveillance and monitoring. Thus, we propose a firefighting FPV drone to counter the

threats caused by fire.
3. Abstract (400 words):

We will be designing a fully stable, compatible FPV which can be easily controlled and operated
by human beings for firefighting opefations. We have seen these FPVs and drones for the past
decades and they are performing different operations which are assigned to them. By the rapid
growth and advancements in technology, the areas or field of applications of these devices are
implemented becoming huge. Fire accidents are quick and spreads fatly making us unresponsive
to fight against it. We are focusing on a FPV which can be implemented in the live fire accidents
to reduce and control fire, and also it should be budget friendly. Several accidents are occurred to
fire fighters during their operation. By usin g Fire Fighting FPV fire accidents can be easily spotted
and it can be'easily extinguished without causing any hazards to human beings. Our FPV will
rapidly respond to fire fighter’s commands which will hel p them to extinguish fire at heights. Our

project focuses on the great social service which helps to reduce the loss of property and assets of



people and can provide them betler and reliable living and working conditions, We have briefly
éxplained the operation of the FPV and also conducted various experiments that emphasizes its

core working.

4. Methodology including the work plan:
(Attach separate sheet il necded)
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In the drone, the receiver will receive the signals once they have been delivered by the transmitter.
The flight controller processes the signal from the receiver along with the information given by the
sensors employed like gyroscope and accelerometer. The ESC (Electronic Speed Controller) will
receive the signal once it has been analyzed by the flight controller, and it will then decide how
much power should be supplied to the motor. Mechanical connections allow the propellers to
revolve and generate thrust from the motors. The fire extinguisher ball's shell is opened by a servo
motor that is driven by the transmitter.The motors with sufficient torque is designed to produce the
thrust for carrying the drone mechanical structure and extinguisher ball. The user can view the
forest sight remotely from his location and control the motion of the FPV. The FPV can also be
programmed for the Automatic detection of the Fire prone regions and activate the delivery of
extinguisher ball in the absence of manual control. Once the fire is detected alerts can be given to
the take over the manual control. Thus the system detects the forest fire and delivers the

extinguisher ball at appropriate location and sufficiently early to prevent the further spread of the

fire.



CIRCUIT DIAGRAM :

MOTORS o

TRANSMITTER

<<

VIDEO GOGGLES

The circuit diagram shows how the video goggle and RF transmitter communicates with the FPY
wirelessly. The 12v Lippo batteries will be utilized for powering the system. The flight controller
and ESC communicates through 12C Interface for the stable operation of the Drone. High torque
motors are interfaced to ESC along with the propellers to produce the required thrust for lifting the
FPV.The Camera module is interface to the Flight controller for capturing the live video feed of

the area under surveillance. The controller also processes the sensor feedback information for

providing better stability for the FPV during the flight.

Phase Outcomes Means/ Tools Duration
1 Interfacing Sensor with [ Components:- MAMBA F406 MK2+F50 2 week
controller Flight controller stack
Tools:- Beta Flight software, PCB design
software
2 Interfacing actuators with | Com ponents:- Servo motors, BLDC motor, 2week
controller Transmitter and Receiver
Tools:- PCB Design Software
3 | Design of Charging unit Components:-Li-Po battery, Li-Po battery 2 week
Charger




4 | Fire extinguishing ball Components:- Fire extinguishing ball 2 weeks
testing
5 Deployment,Assemny Tools:- Soldering Iron, Multi-meter,3D 6 week
and testing printer, 3D modeling software, PCB design
software,Beta Flight software.

3. Application / importance in the socioeconomic context:
1) Can be used in confined spaces
2) Easy to extinguish fire at heights
3) Used to locate victims
4) Helps to reduce the direct involvement of fire fighters during their operation.
5) Prevents Natural calamity like forest fire
6) Save the Life of Animals, plants and preserves the forest region
7) Alerts the authority when initial fire hazards occurs

6. Particulars of equipment required: NA
(Equipment only to govt/ govt supported institutions)

7. Particulars ofany other facilities required:
1) 3D printers
2) Soldering
3) Electronics work bench
4) PCB Milling Machine
8. Particulars of the faciljties that will be provided by the institution where this project will be
implemented:
1)3D printers
2) Soldering
3) Electronics work bench
4) PCB Milling Machine

9. Whether the scheme was submitted to any other organization for financial support, if so, the names of
the institutions and their decisions may be indicated: NO



10, Budget Details: Estimated expenditure

S ltems Amount (Rs)
No
% Consumables 10,000/-
(Do not exceed 20% of the total amount)

2

Equipment 10,000/-
(For Private self financing Colleges, 50% of the
actual Equipment cost subject to the maximum of
sanctioned amount shall be borne by the college)

3 Travel 5,000/-
(Do not exceed 10% of the total amount)

4 Contingency 5,000/-
(Do not exceed 10% of the total amount)

Total 30,000/-

Budget Justification:

1. Consumables: Rs 10,000/-(Ten Thousand): Purchase of components like battery, PLA

material for 3d printing, PCB Manufacturing Materials, Development boards, LED, Resistors,
Propellers, Frame structure etc.

2. Equipment : Rs 10,000/-(Ten Thousand) :Purchase of electronic Equipment like Multi-meter
MAMBA F406 MK2+F50 F light controller stack ,Servo motors, BLDC Motors,

3. 3. Travel: Rs 5,000/-(Five Thousand) :

Travel Budget will be utilized for meeting forest authorities, NGO and subject experts

4. Contingency: Rs 5,000/-(Five Thousand)
Contingency Fund is utilized for patent filing,
risks during device testing

?

medical committee approval, to cover unforeseen

Signature ofPRncu%al Envestigator:

Name, Address & Telephone No:
VINOIJ PG,
ASSISTANT PROFESSOR, DEPARTMENT OF
ELECTRONICS AND COMMUNICATION
ENGINEERING, SCMS SCHOOL OF
ENGINEERING AND TECHNOLOGY,
KARUKUTTY-683576
MOB: 9446276238

Place: Karukutty o
Date; 22/12/2022 G
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APJ ABDUL KALAM TECHNOLOGICAL UNIVERSITY

College of Engineering Trivandrum Campus, Thiruvananthapuram. Pin 695 016

Application for Research Seed Money

1. Title of the Research Proposal: Fatigue studies and resilient behavior of crushed brick
—fly ash — lime (CBFL) mix for use in base layer of flexible pavement

2. Name & address & experience of Investigator
(Mobile No. and e-mail are mandatory)

Rahul R. Pai

Assistant Professor, Dept. of Civil Engineering

SCMS School of Engineering & Technology, Karukutty

Email ID: rahul@scmsgroup.org

Mob no: 9061996111

Experience: 4 years of industrial experience in STRABAG International GmbH, 4 years of
research experience as research fellow in DST funded project at NIT Surat, 3.5 years of
teaching experience.

3. Teaching experience: 3 years & 6 months
4. Objectives of Research (150 words)

i To develop fatigue performance models for crushed brick — fly ash — lime (CBFL)
mix from four-point beam fatigue test at various stress levels and subsequently
predict the fatigue life of the mix.

ii. To perform repeated load tri-axial test on the CBFL mix and determine the
resilient modulus and permanent deformation of the mix.

iii. To study the effect of curing period on the strength gain of CBFL mixes by
conducting microstructural study involving X-Ray Diffraction (XRD) analysis and
Scanned Electron Microscope (SEM) observations.

iv. To develop correlation between the flexural strength and flexural modulus of the
CBFL mix.

5. Broad Subject area / field of classification: Pavement Geotechnics

6. Project Type(s) (Basic Research / Applied Research / Developmental /
Demonstration / Others: Developmental

7. Abstract (400 words)

Natural aggregates are indispensable for the construction, maintenance, and widening of
highway projects. The construction of flexible pavement consumes around 15,000 tons of
natural aggregates per km length of the road, leading to the inadequacy of the most
essential construction component. The extraction of natural aggregates from quarries is a
major concern as far as ecological balance is concerned. On the other hand, in a
developing country like India, rapid industrialization is leading to the generation of large
quantity of construction & demolition wastes as well as industrial wastes. Huge open
dumps of these industrial wastes not only make the valuable land futile but also are a
threat to the ecology and public health. This study mainly focuses on the fatigue behavior
and resilient response of crushed brick — fly ash — lime (CBFL) mix for use as a base
layer in flexible pavement. The fatigue response of cemented base layers is very
essential in assessing the required maintenance frequency and the life cycle of bound
layers in flexible pavement. Apart from the aforementioned studies, the effect of curing
period on the strength gain of CBFL mixes will also be studied by conducting
microstructural study involving X-Ray Diffraction (XRD) analysis and Scanned Electron
Microscope (SEM) observations. The results from this study can be used to develop
innovative design methodology and guidelines for the utilization of crushed bricks and fly
ash in the cemented base layer of flexible pavement.
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8. Scientific scope of the Research proposal (400 words)

In recent years, there has been a growing emphasis and interest all over the world
towards promoting the use of marginal materials in road construction in order to improve
the construction cost efficacy, reduce depletion of good quality aggregates and also to
protect valuable land from the disposal of construction & demolition wastes as well as
industrial wastes. Bulk utilization of crushed bricks and fly ash as potential pavement
materials will significantly avert the issues related to its disposal. The innovative
cemented crushed brick — fly ash — lime (CBFL) mix proposed in this study will not only
solve the problems associated with the disposal of wastes and depletion of natural
aggregates, but also enables to increase the service life of flexible pavement constructed
with this cemented waste mix in base layer, without compromising the construction cost.
The results from fatigue studies and resilient response of the CBFL mix will be very useful
for recommending appropriate design for use of such cemented mixes in the base layers
of flexible pavements.

9. Applications / Socioeconomic importance / Relevance, if any, for the utilization
and management of the natural resources of the State)

e The technology of utilizing cemented crushed brick — fly ash — lime
(CBFL) mix in base layer of flexible pavement can be disseminated
among government agencies and contractors for effective utilization of
these wastes and subsequently averting the issues related to its
disposal.

e The results from this study can be used to develop innovative design
methodology and guidelines for the utilization of crushed bricks and fly
ash in the cemented base layer of flexible pavement.

o Trial flexible pavement sections with the CBFL mix (chosen based on the
laboratory investigations) in the base layer can be constructed with the
assistance of Public Works Department (PWD), Government of Kerala
and the field performance of the trial sections can be evaluated to
ascertain the benefits of implementing such wastes as a potential
pavement material.

10. Scientific background of the project
a) Importance of the problem

Construction and demolition (C&D) wastes along with commercial and industrial
wastes account for more than 80% of the waste materials. During the last few
decades, it has been recognized with growing concern that C&D wastes are
increasing year by year in large volumes and account for a large proportion of the
waste materials present in landfills. Concrete, brick, and asphalt account for close to
50% by weight of all C&D wastes. Recycled crushed brick, recycled concrete
aggregate, and excavated rock are however viable alternative materials for natural
construction materials in engineering applications such as pavement base/subbase
and other road construction applications. Utilization of natural aggregate resources
for the construction of flexible pavement has led to uncontrollable quarrying in the
state of Kerala. The recent landslides in Kerala which took the lives of many people
is the aftermath of extensive quarrying activities. This has led to the urgent need of
including innovative materials in the road construction. Crushed bricks and fly ash
proposed in this project can be successfully utilized in flexible pavements with lower
construction cost without compromising the strength and durability requirements.
This will also lead to the protection of scarce natural aggregates resources and
savings in disposal cost of construction & demolition wastes on valuable land. Thus
it is a technology for sustainable development.

b) Related work already performed or in progress at other places in India or abroad.

In the past, researchers have evaluated the sustainability of C&D waste materials
(Joel and Agbede 2011, Arulrajah et al. 2012) and some countries have been using
recycled C&D materials in civil engineering applications, but there is still sufficient
scope for wider engineering applications of such recycled materials. The reuse of
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recycled C&D wastes in civil engineering infrastructure applications will result in a
low carbon solution, considering that recycled materials have significant carbon
savings compared with virgin quarried materials. C&D materials have been used in
recent years in various civil engineering applications such as roads, embankments,
pipe bedding, and backfilling. Various researchers have reported the physical and
shear strength characteristics of unbound C&D wastes. Other researchers have
studied the strength characteristics after cement-treatment of these waste materials,
especially for the application of cement treated C&D wastes in pavement
applications (Mohammadinia et al. 2016; Arulrajah et al. 2013) and fly ash—stabilized
RAP aggregate (Li et al. 2007, 2011). The improvement in the engineering
properties of unbound crushed bricks (CB), recycled concrete aggregate (RCA), and
reclaimed asphalt pavement (RAP) when stabilized with general portland (GP)
cement was also reported (Mohammadinia et al. 2016). The implementation of fly
ash as a filler material and steel slag & copper slag as aggregates in lime-fly ash
concrete for use as base layers of flexible pavement is substantiated by Pai et al.
(2021, 2022).

Despite voluminous research on various laboratory parameters, very few studies are
carried out to evaluate the fatigue response of C&D waste mixes, industrial waste
mixes etc. Flexural strength and flexural modulus are the decisive parameters used
to assess the fatigue performance of cemented base materials in the field under
long-term traffic loading (Zhang et al. 2009). The failure of the cemented base layer
in flexible pavement occurs due to the accumulation of flexural stresses and strains
at the bottom of the base layer. Flexural modulus which measures the resistance of
a material under bending stress is essential to predict the fatigue life of cemented
base layers. Lower flexural modulus will result in the development of higher tensile
stresses at the bottom of the cemented base layers, subsequently leading to bottom-
up tensile cracking. The exposure of flexible pavement with cemented base layers to
significant traffic volume will lead to fatigue damage of cemented base layers,
ultimately reducing the flexural modulus (Yeo et al. 2002).

The crushed brick — fly ash — lime (CBFL) mix can be implemented as a cemented
base layer in flexible pavement with full confidence only if the fatigue behavior and
resilient response under the stresses prevailing under field traffic conditions are
studied. The parameters such as resilient modulus, permanent deformation, flexural
modulus and fatigue life obtained from the repeated load tri-axial test and four-point
beam fatigue test performed in the laboratory under different stress levels prevailing
in the field are essential for recommending appropriate design for use of such
cemented mixes in the base layer of flexible pavements.

11. Details of any preliminary work done by the investigator
The strength characteristics of the crushed brick — fly ash — lime mix were evaluated
for various mix proportions by performing unconfined compressive strength test and
California bearing ratio test. The adopted mix proportions are given below.

Mix proportions adopted for strength tests

CB (% by dry FA (% by Lime (%) Designation
weight) dry weight)
30 70 5 30CB-70FA-5L
50 50 5 50CB-50FA-5L
70 30 5 70CB-30FA-5L

CB - crushed brick, FA —fly ash, L — lime

Details of UCS & CBR tests

The UCS tests were performed on all the aforementioned mixes of specimen size 100
mm diameter and 200 mm height cured for 0, 7, 14, 28 and 180 days as per IS 2720 Part

10, 2006. CBR tests were performed on specimens cured for 7 days and soaked for 4
days as per IS 2720 Part 16, 2016. The results of UCS and CBR tests are given below.
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UCS test results

] 0 day 7 days 14 days | 28 days 180 days
CBFL mix (MPa) (MPa) | (MPa) | (MPa) (MPa)
30CB-70FA-5L 0.29 1.89 3.52 5.81 7.26
50 CB - 50 FA - 5L 0.30 1.73 3.31 5.33 6.51
70CB-30FA-5L 0.31 1.50 3.10 4.95 5.82

CBR test results

CBFL mix Soaked CBR (%)
30CB-70FA-5L 96
50 CB - 50 FA - 5L 84
70CB-30FA-5L 75

Even though all the three CBFL mixes satisfied the IRC criteria (IRC SP 20, 2002) of
minimum UCS > 4.5 MPa after 28 days curing for use in base layer of flexible pavement,
70 CB + 30 FA stabilized with 5% Lime was chosen as the optimum mix, in order to
maximize the utilization of crushed brick and minimize the utilization of fly ash which has
considerable utility in construction industry. The fatigue behavior and resilient response
of the chosen CBFL (70 CB — 30 FA — 5 L) mix will be evaluated in this particular project.

12. Detailed year-wise work plan (Indicate methods / Techniques to be used)

Detailed work plan of the project:

sl ] o Period in months
N Details of activities
0. 1 3/4|5|6|7|8[9]|10]11]12
1 Review of the relevant
literature.
2 Collection of raw materials
3 Sample preparation

Laboratory tests:
4 Repeated load tri-axial test
Four point beam fatigue test

Microstructural analysis

8 Compilation of results

9 Report writing

Methodology

The methodology adopted for the study is elaborated below:

(a) Preparation of specimen
The samples of 100 mm diameter and 200 mm height will be prepared for repeated
load tri-axial test. The samples will be cured for 0, 7, 28, 180 and 270 days before
conducting the test. The flexural strength test and fatigue life test will be performed on
beam specimens of CBFL mix of size 100 mm x 100 mm x 400 mm cured for 28 days.

(b) Repeated load tri-axial test
The repeated load tri-axial (RLT) tests will be performed in a cyclic tri-axial test
equipment to evaluate the resilient modulus and permanent deformation. The test will
be performed for the stress levels stipulated by AASHTO (American Association of
State Highway and Transportation Officials) T 307 (AASHTO 2000).

(c) Four-point beam fatigue test

Flexural strength tests of the 28 days cured beam specimens will be performed as per
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the test procedure given by Austroads test method AGPT/T600 (Austroads 2018) using
four-point beam fatigue test apparatus with dynamic actuator. The same test setup will
be used for determining the flexural modulus and fatigue life of the beam specimens.

(d) Microstructural analysis

(e)

13.

The strength enhancement of the optimum CBFL mix with curing period will be studied
at the micro level using X-Ray Diffraction (XRD) analysis and Scanned Electron
Microscope (SEM) images. The XRD and SEM analysis will be performed on 0, 7, 28,
90, 180 and 270 days cured specimens.

Development of model & useful correlations
Fatigue performance models for various stress levels will be developed based on the

results of four-point beam fatigue tests. Correlation between the flexural strength and
flexural modulus will be developed using the results.

Particulars of equipment required

Sl. | Equipment name Purpose in current project Source of equipment

No.

1 Repeated load tri-axial test To determine the resilient NIT, Surat
apparatus response of the mix

2 Test setup for flexural strength | To perform four-point beam NIT, Surat
test with dynamic actuator fatigue test

3 X-Ray Diffraction (XRD) Micro-structural analysis CUSAT,
analysis Kalamassery

4 Scanned Electron Microscope | Micro-structural analysis CUSAT,
(SEM) Kalamassery

14.

15.

Note: The specimens will be prepared in the laboratory facility provided at SCMS School
of Engineering & Technology and the testing will be performed at NIT Surat and CUSAT,
Kalamassery. Transportation cost will be incurred in the project to transport the
specimens to the test facility.

Particulars of any other facilities required: NIL

Particulars of the facilities that will be provided by the institution where this
project will be implemented

Sl. No. | Infrastructural Facility

Water & Electricity

Power Generator

AC rooms or AC

Telecommunication including e-mail & Fax

Administrative/ Secretarial Support

Information facilities like Internet/ Library

Computational facilities

N[O |WIN|=

Laboratory facilities for sample preparation & preliminary tests

16.

Whether the project was submitted to any other organization for financial support: NO
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17. Budget Details: Estimated expenditure

Sl ltems Amount (Rs.) | Justification
No.
1 Consumables
(Do not exceed 20% of the total 20,000
amount)
. The major testing will be
Equipment NIL performed at NIT Surat
5 (For Private self-financing Colleges,
50% of the actual Equipment cost
subject to the maximum of sanctioned
amount shall be borne by the college)
Expense for micro-structural analysis - XRD analysis and SEM
3 b . . aly 32,000 observations is required for
X-Ray Diffraction (XRD) analysis and . :
. the specimens of optimum
Scanned Electron Microscope (SEM) CBFL mix cured for 0. 7. 28
90, 180 and 270 days.
Approximately 2 specimens
will be analyzed for each
curing period
Minor fabrication works Fabrication of molds for
4 18,000 casting beam specimens of
CBFL mixes
. . - Small repairing costs may be
Ml&(l)_;eépentses required at test facility 10,000 incurred for Repeated load tri-
5 n , oura axial test apparatus &
dynamic actuator during
testing
Travel Transportation cost of
10,000 i to the test facilit
6 (Do not exceed 10% of the total ’ :??\lﬁng:}fatoancfcej&;? d
amount) Kalamassery
Contingency
10,000
7 (Do not exceed 10% of the total '
amount)
Total 1,00,000
18. The sources of funding the project including funds from other agencies from

19.

20.

21.

22.

which financial assistance is obtained/expected to be obtained, and the
quantum of assistance from each agency: NIL

Quantum and nature of assistance expected from the APJAKTU: Full financial
support

Name and address of the authority of Institution authorized to receive the grant
SCMS School of Engineering & Technology

Vidya Nagar, Palissery, Karukutty,
Kerala 683 582

Whether grant under this scheme had been availed earlier by the investigator: (If
so, provide details): NIL

Details of projects already undertaken by the Principal Investigator with any
other funding agency: NIL
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APJ ABDUL KALAM TECHNOLOGICAL UNIVERSITY

CENTRE FOR ENGINEERING RESEARCH AND DEVELOPMENT

College of Engineering Trivandrum Campus
Thiruvananthapuram. Pin 695 016

Application format for Research Seed Money

1. Title of the Research Proposal:
Study of dispersion coefficient of contdminants through different types of soils and
remediation using natural fibres

2. Name & address & experience of Investigator
Dr. Praseeja A V
Assistant Professor
SCMS School of Engineering and Technology
Karukutty, Ernakulam -

raseeja(@scmsgroup.org, 8592089108

3. Teaching experience - 7 years

4. Objectives

1. To develop an experimental laboratory model for analyzing the contaminant transport

mechanism through different types of soils.
2. To determine the dispersion coefficient of different contaminants through various soil

types.
3. To analyse the effectiveness of natural fibres for controlling the distribution of

contaminants in saturated soils.

5. Broad Subject area / field of classification
Environmental Engineering/Groundwater contamination

6. Project Type(s) (Basic Research / Applied Research / Developmental / Demonstration / Others

Applied research

al and social developments in our country created a huge pollution
ronment. The air pollutants, water pollutants, solid and

d penetrate to the ground water. To study the

7. Abstract : Recent industri
problem in various components of the envi
hazardous waste will finally reach the soil an
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movement of i ;

conditions, ant:i:;E:Ll:f;:‘:]il;olu]gh the soil in dry, partially saturated and fully saturated

e ¢l has lg be developed. This study includes the design and

corresponding coefficients, wl xpennTem setup 1(? find the contaminant transport mechanisms and

S8 Msoinchuleed , Ten varlous. contaminants are transported through different types of
es the analysis of capacity of natural fibres to control the groundwater pollution.

8. Scientific scope of the Research proposal

Ground water protection is now receiving increasing attention in industrialized countries as the
value of the resource is becoming better understood. Scientific studies should be performed and
technical efforts should be given to identify proper remedial measures and thereby, improve the
quality of groundwater systems. Field investigations, that are usually performed to assess these
parameters, are very expensive and time-consuming, Besides, the success of remedial design

depends on the ability to predict the subsurface distribution of the contaminants and its transfer of
ental setup for analysing the transport

phases. Hence it is necessary to develop an experim
| direction through various

mechanism of different contaminants in both longitudinal and latera
types of soil to identify a better solution to protect groundwater.

9. Applications / Socio-economic importance

is to quantitatively estimate the transport parameter of
y the dispersivity and distribution coeffecient. The
iate remedial measure to reduce
£ this work is to recommend a
ination caused by the industrial

The physical outcome of this study
contaminant through soil, especiall
identification of transport parameters helps to find an appropr
groundwater contamination. The socio-economic importance o
sustainable measure to reduce the effect of groundwater contam

dyes emitted from textile industries.

re applied to the natural formations, these should

essentially be environmental friendly and sustainable. Moreover, these adopted measures should be
implemented easily without much investment. Hence, these factors turn the focus eventually to
remediate transport of contaminants through soil. From
literatures, many natural fibres are found to be least expensive and good in sorption of various
contaminants, biodegradable and can be used as remedial measure to reduce groundwater
contamination. Hence it is proposed to identify a natural fibre, if found suitable based on current
investigation, can be recommended as an environmental friendly solution to control the migration
ble, it will become a viable solution for controlling

As the controlling or remediating strategies a

natural materials which can control/

of dyes from a contaminated site. If found suita
the migration of dye so that it will not reach the groundwater sources.

10. Scientific background of the project

Groundwater contamination occurs when man-made products or chemicals get into the
groundwater and become unsafe and unfit for human use. Materials from the ground surface can



—

move through the soi i

road materials and soilI:nc(ci):tl:l?n:Earll?s t'he Igm"“dwmer- Dl'ff“g e s
g ;}1 lfe aqueous phrfse interact with the solid phase. Since the
S S ol c‘ s of higher Illydraullc head toward lower hydraulic head,
dvedtive tome e s l1r0u§g,h lhe. combined processes of advection and dispersion. The
iy mponent is carried by flow of a fluid, and diffusive and dispersive flux

y molecular diffusion and mechanical dispersion.
A general form of mass transport in one dimension can then be described as:

qec)_d ., 0C

where Dy is the diffusion coefficient of a porous medium. where J = 0C is mass flux, C is

contaminant concentration, and q is the volumetric darcian flux of water.
Equation 1 describes the processes of advection, diffusion, and mechanical dispersion. This
equation can be further generalized to incorporale terms for chemical reactions and sorption

effects.

2) Importance of the problem

Water is an essential resource for the existence of life and a major concern for sustainable

development. The textile industry is one of the anthropogenic activities that pollute soil and water
bodies. Therefore, the present work aims to undertake an experimental study to understand the
transport behaviour of dyes through subsurface soil and eventually reaches groundwater. The
textile dyes significantly compromise the water quality and imparts many environmental issues.
Hence it is essential to understand the transport mechanism of dye through the soil inorder to

properly remediate without reaching the groundwater.

b) Related work already performed or in progress at your organization or in the state.

Water quality analysis works were carried out in the Water institute in our institution. The work

was extended to both UG and PG projects in which numerical modelling studies were conducted to
simulate the transport mechanism of various contaminants through soil. The main limitation
behind the numerical modelling studies was the assumption of values in the transport mechanism
of contaminants, especially the dispersion and diffusion coefficients. Hence to overcome those
drawbacks, it is essential to develop an experiment setup for determining values of important

factors contributing to the transport process of contaminants through soil.

¢) Related work already performed or in progress at other places in India or abroad.

1. Literatures based on Jaboratory simulation of contaminants through soil

out experiments to investigate the effect of macro-heterogeneity

Kechavarzi et al. (2008) carried
the unsaturated zone by simulating LNAPL spills in layered

on LNAPL flow and distribution in



soil systems consisting of sands with various textures, |
pressure and saturation distribution in un
of LNAPL infiltration and drainage.

treveals the importance of the initial water
saturated layered soil formations for the correct prediction

Li ctal. (2909) Investigated the effect of column lengths on retardation factor both experimentally
and numerically for caesium transport in crushed granite. This study examined the validity of
break through curves from packed granite columns with different lengths and flow rates. Results
shows that in order to reduce the influence of structural dispersivity on the determination of

re i i i i
tardation factors, the equivalent pore volume of column supporting materials should be smaller
than those of packed porous medium.

Berlin et al. (2015) conducted flow-through experiment and developed a one dimensional
numerical model to simulate the effect of volatilization, dissolution, adsorption and microbial
degradation of benzene transport in an unsaturated subsurface system. The degradation effect of
benzene is repr esented as a retardation factor in modelling. An equation has been developed for
representing the decreasing concentration of dissolved oxygen due to the bacterial utilization for
the contaminant degradation.

2.Literatures based on application of cellulose-based materials / Coir Geotextiles in various
remediation techniques.

Praveen et al. (2008) presents a viable and cost - effective technology using coir geotextile, for the
removal of organic matter from wastewater

Karan et al. (2011) reviews different oil spill clean-up methods over water bodies with special
emphasis on the phenomenon of oil sorption, methods of oil spill cleanup, characteristics of oil
sorbent materials, fluid flow through fibrous materials, types of fibre materials for making sorbents
and test methods for oil sorbents. It is suggested to concert efforts to structure suitable fibre
assemblies for their use as environment-friendly oil sorbents

Mukkulath and Thampi (2012) has conducted a pilot plant study by utilizing coir geotextile media
of both woven and non-woven type as attachment media for the biofilters for low volume organic
rich industrial wastewater. It is observed that non woven geotextile is better for removing nitrate
and phosphate from sample waste water.

11. Details of any preliminary work done by the investigator

Laboratory studies for understanding the saturation distribution of hydrocarbons through various
soil medium was conducted by the principal investigator (Praseeja and Sajikumar, 2020). The
work highlighted an experimental study using Coir Geotextile (CG) layer (natural fibre) to control
the migration of LNAPL in the unsaturated zone and highlighted the effective application of CG
layer in the case of laterite soils than sandy soils. The experiment was conducted in a flow cell of



length 1.20m, height 1.20m and 0.10m depth was filled with soil up to a height of 1.10m from the
bfmom of .lhe tank. Here diesel is taken as the LNAPL to simulate its flow behaviour. Twenty
dlfferen.t trials of experiments were conducted for assessing the effectiveness of natural fibre (coir
geotextile - CG) in controlling the NAPL migration through different types of soils, in both dry
and wet conditions. The images of each trial were captured and the LNAPL saturation was
analysed using the image analysis technique ([AT).

The data obtained from laboratory simulation includes (i) the LNAPL migration (in-transfer) rate,
gii) the initial saturation value (iii) LNAPL saturation as it migrates through the soil in time
intervals until the migration stops, (iv) the pressure values before and during the spill, (V) the
control action of the CG layer under various soil conditions. Based on these outcomes, the actual
period of containment of LNAPL in the real field case is to be investigated numerically (Praseeja
and Sajikumar, 2021). For numerically modelling the migration of a multiphase liquid in the
unsaturated zone, it was necessary to study the transport mechanisms and the interactions between
different phases (air, water, oil) within the zone through laboratory flow-through experiment.

Principal Investigator has worked on the application of natural fibres to improve the water quality
parameters (Praseeja et al. 2022). The specific objectives of this study includes the water quality
analysis of Periyar river due 1o the Kerala Floods 2018 and its remediation using natural fibre.

12. Detailed year wise work plan (Indicate methods / Techniques to be used)

Activity 0-3 |36 |6-9 [9-12 |12-15 15-18 | 18-21 |21-24

Purchasing and
assembling of
equipments

Soll testing

Calibration of the setup

Conduct of experiment

Water sample analysis

Result analysis

Journal paper
submission

Report Preparation




13. Particulars of equipment required

SI. | Required equipmen ificati
i q quipments Specifications Nol‘of
units
! Bateh Column setup Material- plexi glass (for measuring both |2
longitudinal and transverse dispersivity)
2 Overhead continuous storage of water for both I
verhead Tank vertical and horizontal setup (10 litres)
3 L continuous supply of water (flow rate 0.002 | 2
Peristaltic Pump -50ml/min)
4 . Measuring flow rate 2
Flow meter
5 Flow control valves To control flow 12
6 Chemical Reagents Water quality analysis

The proposed experimental set up to analyse the contaminant transport is given below.

overhead tank ————— ™

B5cm

: 1 L
=
b porous plate
g e acrylic column
w A
M D s

10em \_
B R sampling port
§ i K flow control valve
™ s
IE sand filling

B effluent collector




14. Particulars of any other facilities required Njl

15. Particulars of the facilities th

€ t i H L] [ . . . _
be Implemented atwill be provided by the institution where this project will

SINo | Infrastructural Facility Yes/No/ Not Required/
Full or Sharing Basis

1 Environmental Engg. Lab facility to analyse water samples Yes

2 Geotechnical Engg, Lab facility for analysing the soil Yes

properties

3 Water and electricity Yes

4 Power generator Yes

5 Telecommunication including email Yes

6 Administrative support Yes

7 Information facilities like internet and library Yes

3 Transportation No

16. Whether the project was submitted to any other organization for financial support: No




17. Budget Details: Estimated expenditure

SI No Items A
mount (Rs) Justification
1" year | 2" year |  Total
]

Consumables 15000 | 15000 30000.00 Chemical
reagents for
water quality
analysis

2 Equipment 100000 1,00,000.00 | Two flow setup
—for i
1.Batch Column setup Iaﬁgiﬁj?jﬁil;IIZEd
2.0verhead Tank Lrii,;sc‘;:?j?ty
3.Peristaltic Pump
4.Flow meter
5.Flow control valves

3 Travel 5000 5000 10000.00 For sample
collection and
water sampling

4 Contingency 7500 7500 15000.00 Few water
sampling tests
to be done in
external labs

18. The sources
assistance is obtained/expected to be O

Nil

19. Quantum and nature of assistance expecte

of funding the project includin
btained, an

g funds from ot

her agencies from which financial
d the quantum of assistance from each agency :

d from the CERD KTU: Full financial Support



akhila
Highlight


40, Name and address of the authority of Institution authorized to receive the grant
1 of Engineeri i
sCMS School of Engineering and Technology, Vidya Nagar,
Kerala 683582
21. Whether grant i i
grant under this scheme had been availed earlier by the investigator: No

22. Detai '
etails of projects already undertaken by the Principal Investigator with any other funding
Agency: Nil
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APJ ABDUL KALAM TECHNOLOGICAL UNIVERSITY

CENTRE FOR ENGINEERING RESEARCH AND DEVELOPMENT
College of Engineering Trivandrum Campus

Thiruvananthapuram Pin 695 016

Application for Research Seed Money

1. Title of the Research Proposal: Catchment scale source apportionment of sediment yield

into Vembanad Lake

2. Name & address & experience : Merin Mathew,

of Investigator - Assistant Professor (KTU ID: KTU-F30130),
(Mobile No. and : Civil Engineering Department,
e-mail are mandatory) : SCMS School of Engineering and Technology,

: Vidya Nagar, Palissery, Karukutty,
: Ernakulam - 683576, Kerala.

: Experience: 6 Years, 2 months

: Mob No. 9847498570

: Email id: merinmathew@scmsgroup.org
3. Teaching experience: 6 Years, 2 months (Date of Joining: 01/03/2016)

4. Objectives of Research:
I.  Sampling and chemical characterization of suspended sediments flowing into
the Vembanad Lake.

ii.  Sampling and chemical characterization of topsoil from potential source regions

of suspended sediments in the catchment of Vembanad Lake.

5. Broad Subject area/ field of classification:

Water Resources Conservation and Management - Wetlands

6. Project Type(s) (Basic Research / Applied Research / Developmental / Demonstration
/Others: Applied Research
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7. Abstract:

Kerala’s largest wetland ecosystem, the Vembanad Lake, has been playing a significant role
in the socio-economic and cultural history of Kerala. However environmental and ecological
deterioration of this second largest Ramsar wetland in India, mostly due to anthropogenic
interventions, has been a concern over the recent decades. Among several other factors,
increased siltation is a major issue that needs to be addressed for the health and sustainability
of Vembanad lake. Data from Central Water Commission (CWC) shows increased sediment
load in the rivers draining into Vembanad lake {1} which is also corroborated by a recent
study by KUFOS {2} that revealed progressive shallowing of backwater due to siltation in
recent years. Though siltation is identified as a threat to the wetland, limited understanding is
available on the potential sources/activities and geographic zones contributing to the sediment
yield. Man-made alterations in the catchment such as deforestation, urbanization, agriculture,
and mining and land cover modifications are some of the potential sources contributing to the
sediment load into Vembanad. Quantification of the relative contribution from these different
sources to in-stream sediment is of major interest to target sediment mitigation best
management practices (BMPs) in the highlands. The present research proposal aims at using
a sediment fingerprinting technique {3,4,5,6} to provide information on the sources of
suspended sediment in the Vembanad lake catchment. This technique is based on two major
assumptions: first, potential sources of suspended sediment are distinguishable on the basis of
selected geochemical element fingerprinting properties, and second, the relative source
contributions of different sources to suspended sediment can be determined with the
comparison of fingerprinting properties in the suspended sediment and the source material
samples. The procedure will employ multivariate statistical techniques to compare the
fingerprint properties in suspended sediment and potential sources of sediment to obtain
quantitative information on relative contributions from different sources. The proposed study
will focus on one major river draining into the main body of Vembanad Lake namely,
Muvattupuzha River. Identification of potential sediment source regions and analysis of land-
use land cover characteristics within the catchment of these rivers will be carried out using
satellite remote sensing data. Time integrated suspended sediment sampling will be carried
out in the mentioned rivers and complete characterization of suspended sediments will include
its size distribution as well as chemical composition. Representative source samples will be
collected as surface scraps from different sub-catchment areas susceptible to the mobilization
of sediment by water erosion. Source apportionment of suspended sediments will then be

carried out using a multivariate mixing model {7,8}. This will help to effectively implement

2



best management practices within the Vembanad watershed to control sediment erosion and

siltation of Vembanad Lake.

8. Scientific scope of the Research proposal:

Siltation of the Vembanad wetland can result in the reduction of its carrying capacity and heavy
biodiversity losses, consequently impacting the communities settled around the environs. The
economic activities carried out in and around the backwater include fishing, shrimp farming,
clam picking, rice cultivation, duck rearing, and backwater tourism and any degradation of this
wetland system will be devastating in the socioeconomic perspective of Kerala. Though high
sediment yield has been monitored in many recent studies and the impact of siltation is
understood, the understanding is limited on the sources yielding sediments into the lake. Unless
the source regions are identified and their sediment yield is accurately estimated, it is not
possible to implement any mitigation measures. The research proposed here will be the first
attempt in the state to scientifically estimate the nature of suspended sediments flowing into
Vembanad and apportion the sources contributing to it. The successful completion of this study,
which is based on Muvattupuzha River basin will be helpful to replicate in other four major
rivers draining into the main body of Vembanad Lake namely, Achenkovil River, Manimala

River, Meenachil River, and Pampa River.

9. Applications / Socioeconomic importance / Relevance, if any, for the utilization and

management of the natural resources of the State):

Understanding the sources and estimating their respective contribution toward suspended
sediment yield into Vembanad Lake is essential for devising best management practices for
controlling and mitigating of siltation of the wetland. The findings from this project will help
in conserving Vembanad Lake and protecting the livelihood and sustainability of communities

dependent on it. By conducting this study, the following sectors will be benefited:

1) Kerala Water Authority- Heavy sediment yield is a major issue in treating water at KWA
treatment plants in the mentioned rivers. Reduction in the suspended sediments will be
therefore beneficial for KWA.

2) Inland fisheries- Increased siltation and shrinking of Vembanad impose stress on the fish
resource thereby affecting the community dependent on fisheries. This proposal, therefore,

is also beneficial to prevent future damage to the fisheries sector.



3) Backwater Tourism - Backwater tourism is a major revenue for Kerala. The sustainability

of this sector depends on managing the siltation of the lake.

4) Urban local bodies around Vembanad- Reduction in the water holding capacity of
Vembanad Lake due to siltation can induce flooding in the neighboring urban areas.
Mitigation of increased sediment yield from the catchment is therefore beneficial for urban

local bodies to avoid such scenarios.

10. Scientific background of the project
a) Importance of the problem

Vembanad-Kol wetland is a multi-functional ecosystem supporting rich biodiversity as well
as the livelihoods of dependent communities. It is the lifeline for 1.6 million people and a
variety of flora and fauna and constitutes the second largest wetland system in India. Recent
studies have indicated shallowing and shrinkage of Vembanad lake with one of the major
reasons being the siltation induced by high sediment yield from the catchment area. If this
continues, in addition to the ecological and socio-economic impacts, the lake will have
reduced water holding capacity which increases the flooding potential of neighboring
settlements. As climate change impacts such as extreme rainfall events and sea-level rise are
becoming real for Kerala along with unregulated land-use alterations and excessive erosion
in the highlands, the future of Vembanad Lake will definitely depend on better management
practices (BMPS) in its catchment. The proposed project, therefore, is of high importance as
it will support the development of policies and define BMPs for the health and sustainability
of Vembanad Lake.

b) Related work already performed or in progress at your organization or in the state.

A study conducted by KUFOS founds that there is sharp depth shrinkage for the lake from 8
to 9 meters depth in the 1930s to the present 1.6 to 4.5 meters depths. They also states that
the southern part of the lake is likely to disappear in one or two decades [2]. This finding is
also supported by the study conducted by NCESS and MoES on 2016; the estuarine area has
a shrinkage of 12.28 km? (6.93%) during 1973 to 2015 time period [9].

In 2011 a study was conducted in the surface sediments of Vembanad Lake by Institute for
Ocean Management, Anna University; they have collected sediment samples from 47 stations
in the lake and examined the organic carbon, sediment texture and heavy metal content like
Al, Fe, Mn, Cr, Zn, Ni, Pb, Cu, Co and Cd. The results of the study has shown that the

sediment was heavily polluted in northern arm and moderately polluted in the extreme end
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and port region of the southern arm of the lake. Also the statistical analysis shown a

significant spatial variation for all sediments but only negligible seasonal variation [10].

c¢) Related work already performed or in progress at other places in India or abroad.

Several studies has been conducted in the field of sediment source apportionment, at various
parts of the world. Sediment fingerprinting techniques will help to acquire valuable
information on the sources of suspended sediment, which helps in adopting integrated
management plan. Sediment fingerprinting study conducted in Pleasant Valley watershed in
South Central Wisconsin in 2014 revealed that agriculture and stream banks are important

sources of suspended sediment (45 to 97%) [3].

Using traditional methods it is difficult to identify the source of sediments in water bodies but
sediment source fingerprinting or tracing procedures was a better alternative for this problem.
The increase in fine grained sediment flux is creating a lot of ecological issues which extends
up to a threat of extinction of water bodies itself. A review paper on sediment source
fingerprinting as an aid to catchment management [4] explains several aspects of
fingerprinting techniques like sediment source classification catchment source and target
sediment sampling, tracer selection, grain size issues, tracer conservatism, source

apportionment modelling, and assessment of source predictions using artificial mixtures.

A modified sediment fingerprinting study was conducted in Somerset Levels in England
during 2009 [5], they incorporated a modified mass balance model by Monte Carlo approach
for representing the uncertainty in surrounding source and sediment sampling, also
weightings has given to account the source variability and discriminatory power of individual
tracer properties and prior information. The sensitivity tests conducted by them confirmed
that the precision of source apportionment was improved by incorporating this weightings

and prior information into the mixing model.

In the eastern part of Alabama, USA a source apportionment study was conducted during
2018 [6] to find the relative contribution from different sources of suspended sediment in an
urbanized watershed. By analysing the sediment samples from river and top soil from various
parts of the catchment, they have determined that the construction sites were the dominant
sources of suspended sediment in the watershed. They suggested that both spatial and
temporal variability in suspended sediment sources has to be considered while developing

sediment control management strategies.



Since fine grained sediment are the key component in geochemical flux, to collect these
suspended sediment samples a time integrated sampling methodology was followed by
Phillips et. al, 2000 [7]. They are using a simple sediment sampler, utilizing ambient flow to
induce sedimentation by settling. This sampler can be installed in small streams in unattended
conditions and can collect time-integrated suspended sediment samples. The sampler will
collect a maximum of 71% of the input sample mass. The field trials with this equipment has
showed that the particle size composition and total carbon content of the sediment collected
by the sampler were representative statistically of the ambient suspended sediment. A review
paper on the suspended sediment sampling methods [8] the author has highlighted the
advantages of time integrated sediment sampler.

» Summary of literature review

Vembanad-Kol wetlands are under the threat of getting extinct within two decades and one
of the major reason for this is the sediment deposit. Even though there are so many
management practices are adopted at the catchment area of Vembanad Lake, they are not
considering this sediment load. So for implementing a best management practice (BMP) the
real contributor of sediment has to be identified. Heavy metal analysis and species extension
studies are taking place, but a sediment fingerprinting study is lacking; by conducting this

study this gaps can be rectified.
11. Details of any preliminary work done by the investigator: Nil
12. Detailed year-wise work plan (Indicate methods / Techniques to be used):

Activity 012345678 9101112131415161718192021222324
Secondary data collection 2

Catchment characterization using remote
sensing and GIS techniques

Fabrication/procurement of suspended
sediment sampler

Suspended sediment sampling (May-

March) 10

Top soil source sampling =

Suspended sediment and top soil
characterization

0
Source apportionment modelling | s

Report writing and Publications . &

m Duration in months



Methodology:

I) Suspended sediment sampling and chemical characterization: suspended sediments will
be collected from 2 sites (the point where river joining the Vembanad lake) using the time-
integrated suspended sediment sampler developed by Phillips et al. {7} for ten months
(May to March). The suspended sediment collected will be oven-dried and sieved into two
particle sizes of range 63-212 micrometer (fine sand) and <63 micrometers (silt and clay).
Then particle size analysis will be carried out using hydrometer and pipette, and chemical
characterization for geochemical elements (selection of geochemical elements will be
decided based on the source) using inductively coupled plasma mass spectrometry (ICP-
MS).

I1) Catchment characterization through satellite data analysis: The physical characteristics
like catchment geometry, slope, aspect, change in land use/land cover and
geomorphological properties of the catchment of one major river (Muvattupuzha River)
draining into Vembanad lake will be studied using Remote sensing (Landsat TM) and
Geographic Information System (GIS) techniques. Based on the land use pattern various
source areas will be identified and the topsoil sampling points for each source area in each
catchment will be fixed.

I11) Topsoil sampling and chemical characterization: The topsoil (0 - 2.5 cm) {3} samples
will be collected from each source area in each catchment. Similar to the suspended
sediment; the topsoil collected from each source will be oven-dried and sieved into two
particle sizes of range 63-212 micrometer (fine sand) and <63 micrometers (silt and clay).
Then particle size analysis will be carried out using hydrometer and pipette, and chemical
characterization for geochemical elements (selection of geochemical elements will be
decided based on the source) using inductively coupled plasma mass spectrometry (ICP-
MS).

13. Particulars of equipment required:

For which purpose it would
Sl. No. Equipment Name be utilized in current Source of equipment
project
1 Time-integrated suspended | Suspended sediment To be fabricated in
sediment sampler sampling the institution
. . Available at the
2 Spade Topsoil sampling institution
. Suspended sediment and Auvailable at the
3 Drying oven topsoil drying institution




Sieve analysis equipment,

Available at the

4 hydrometer and pipette Particle size analysis institution
Inductively coupled plasma | Chemical characterization of Avall_ab_le at
. Sophisticated Test
5 mass spectrometry (ICP- suspended sediment and d1 .
MS) topsoil and Instrumentation
Center (STIC)

14. Particulars of any other facilities required: Nil

15. Particulars of the facilities that will be provided by the institution where this project

will be implemented:

- Yes/No/ Not Required/
SI. No. Infrastructural Facility Full or Sharing Basis
1. Workshop facility Yes
2. Water & Electricity Yes
3. Power Generator Yes
4. AC Room or AC Yes
5. Telecommunication including e-mail & Fax Yes
6. Transportation No
7. Administrative/ Secretarial Support Yes
8. Information facilities like Internet/ Library Yes
9. Computational facilities Yes
10. | Laboratory Space /Furniture Yes
11. | Laboratory facilities Yes
12. | Any other special facility being provided Fabrication facility

16. Whether the project was submitted to any other organization for financial support:

Nil

17. Budget Details: Estimated expenditure: Rs. 2,03,480/-

SI. No. Items Amount (Rs)

Consumables

! (Do not exceed 20% of the total amount) 40,000/-
Equipment (Sample analysis cost)

2 ( ubjectto aXHALM 3 " 1,23,480
by-the-college)
Travel

3 (Do not exceed 10% of the total amount) 20,000/-
Contingency _

4 (Do not exceed 10% of the total amount) 20,000/
Total 2,03,480/-




Budget details:

S| Amount (Rs.)
. < e o
No. Item Rate (Rs.) 1 2ndyear | Total Justification
year
1 | Consumables
Time-integrated
Fabrlqatlon Rs. 10,000/- 20,000 20,000 suspended
materials per sampler sediment
sampler
Sampler
Sampling labour 10,000 5,000 | 15,000 mstallatlpn and
charges recollection from
sampling points
Printing,
Stationery items 5000 5000 Photostat,
Sample
collection bags
2 | Equipment (Sample Analysis Cost)
Top soil sample
Rs. 708/- for from various
. initial element ocations.
Chemical and Rs. 142/- Suspended
characterization fdr 1,23,480 | 1,23,480 sediment sample
of s_uspended subsequent fror_n 2 locations
sediment and elements during 10
topsoil using months (25
ICP-MS elements)
Travel along the
study area
3 | Travel 5,000 | 15,000 | 20,000 several times for
data collection
and sampling
Expecting
damages or
missing of the
4 | Contingency 5000 | 15000| 20000 Suspended
sediment
sampler due to
scoring action in
river
TOTAL 45,000 | 158,480 | 203,480

18. The sources of funding the project including funds from other agencies from which

financial assistance is obtained/expected to be obtained, and the quantum of assistance

from each agency: Nil
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19. Quantum and nature of assistance expected from the APJAKTU: Full financial support
20. Name and address of the authority of Institution authorized to receive the grant:

SCMS School of Engineering and Technology, Vidya Nagar, Palissery, Karukutty, Ernakulam
- 683576, Kerala.
21. Whether grant under this scheme had been availed earlier by the investigator: (If so,

provide details): No

22. Details of projects already undertaken by the Principal Investigator with any other
funding agency: Nil
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and that the amount of financial assistance if granted, will be utilised for the purpose for which
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APJ ABDUL KALAM TECHNOLOGICAL UNIVERSITY

College of Engineering Trivandrum Campus, Thiruvananthapuram. Pin 695 016

Application format for Research Seed Money
1. Title of the Research Proposal:

Sea water intrusion modelling into some of the coastal aquifers in Thrissur district,

2. Name & address & experience of Investigator:Meera Varghese
(Mobile No. and e-mail are mandatory) Assistant Professor
Department of Civil Engineering
SCMS School of Engineering and
Technology, Karukutty
meeravarghese@scmsaroup.orq
7306254267

3. Teaching experience : 2 years 9 months

4. Objectives of Research :
i) To analyse the water quality data obtained from selected wells along coastal areas of Thrissur
district
))To develop a flow and transport model on sea water intrusion in the selected study area

iii) To predict the extent of sea water intrusion after a period of 50 years
iv) To understand the effect of pumping on sea water intrusion

5. Broad Subject area / field of classiﬁcation: Groundwater hydrology (Environmental
Engineering)

6. Project Type(s) (Basic Research / Applied Research / Developmental /
Demonstration /Others:

Applied Research

7. Abstract:

The existence of seawater intrusion severely limits the development and management of fresh
groundwater resources in coastal aquifers. Underutilization of the existing groundwater resource means
that important fresh water is lost as it flows naturally to the sea on the other hand and incase of
overutilization of resources leads to water table depletion. Many models have been created over the
years to illustrate and analyses the probléms of seawater intrusion. They might be as simple as
analytical solutions or as complicated as numerical models. Thrissur is experiencing a number of
environmental issues as a result of population growth, rapid urbanization, and land reforms, including
flooding, groundwater pollution from industrial effluent discharge, and seawater intrusion, etc. There is
an immediate need {o investigate the causes of seawater intrusion and possible solutions. This research
aims at the simulation of seawater intrusion in some of the coastal areas of Thrissur district through
Finite element flow and mass transport (FEFLOW)model and examines the impact of increased pumping
scenarios on extent of seawater intrusion
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“study was to stimulate the sea water intrusion in the coastal regions of Goa and to evaluate the impact

8. Scientific scope of the Research proposal:
ri

Seawater intrusion is a major hydrological problem in many coastal regi@fl15 all around ‘:E Torid: Itis
usually defined as the intrusion of sea water into fresh groundwater areas |ln coastal aqui erf Oc:l-lcms(,j
This phenomenon will occur when the natural equilibrium state established b?tween res. én

seawater is disturbed as a resull of natural or artificial effects, which in turn results in the deterioration

of freshwater resources affecting human beings, animals and agriculture and industrial resources
within the contaminated zones. Over exploitation of coastal aquifer disturbs the natural steady stéie
established between fresh- and saltwater, When the freshwater level is drawn down due to excessive
PUmping, the freshwater and seawater boundary moves towards inland with the subsequent

Bom " | ‘on is
salinization of areas previously located within the freshwater zone. Seawater intrusi B

. | i ible
characterized by its invisibility, frequent dynamic changes, harmful effects, hard or even imposs
reversibility and challenging management.

9. Applications/ Socioeconomic

importance / Relevance, if any, for the
utilization andmanagement of

the natural resources of the State):

As of 2011 India census, Thrissur city had a population of 315,957. Acute water scarcity being
faced in the hilly areas in summer period due to drying up of dug wells and hand pumps. Dug wells
land region get dried up if monsoon is delayed or if there are no summer showers. The
sed dependence on bore wells in midland areas leads to drying up of dug wells in lateritic
mounds and slopes, which affects the drinking water needs of those areas. In certain coastal areas,
the salinity has been observed more during high tides and less during low tides and increasing from

February to May. In the Present research the focus is to study the extent of sea water intrusion in
Coastal areas of Thrissur district and p

redict whether it will affect the water security of the study area
in near future,

in mid

increa

A

10. Scientific background of the project

a) Importance of the problem

Clean drinking water is one among the basic necessities of all human beings. Saline water intrusion
into house hold wells is an emerging problem in most of the coastal areas. People find it difficult to
use salty water for their day today activities and hence sometimes the wells are discarded

completely. Predicting salinity intrusion into coastal aquifers help the government agencies to take
proper precautionary measures for saving the water bodies

b) Related work already performed or in progress at your organization or in the state.

Nil

c) Related work already performed or in progress at other places in India or abroad.

CP Kumar et al (2007) did modeling of a coastal aquifer in goa using FEFLOW. This work
was done by groundwater hydrology division of National Institute of Hydrology. The objective of the

of further ground water development on seawater intrusion. Outcome of the study includes the




t

ology adopted for the study comprises of collection of

. dwater level in observation wells lithological, geochemical data
N observation wells,

conceptualization, calibration and simulati
Gaps identifieq:

of seawater intrusion, The method

meteorological, measurement of groun,

measurements
salinity measurement in observation wells, model

on

From the Iiteratures. it is observed that salt watér intrusion modelling has not been done in

Thrissur district. So this initiative wil help to better manage the ground water resources of the study
area

11. Details of any preliminary work done by the investigator
Site has been visited and 10 observation wells were finalized along the coastal areas.
The water quality details for the past 10 years has been collected from Kerala Ground
water Department

12. Detailed year-wise work pién (Indicate methods / Techniques to be used)

ACTIVITY 03 [36 |69 9-12 12-15 15-18 | 18-21

21-24

Data collection from
Ground water Board

Site visit

Data preparation and
model
conceptualization

Determination of
boundary conditions
and numerical
modelling

Data collection post
Monsoon

Calibration, prediction,
simulation and
conclusion

Preparation of
research paper

Preparation of report

Methodology

+ Problem identification and selection of software

¢ Collection of relevant data Pre and Post monsoon period
« Analysis of collected data

+ Model conceptualization and data preparation

« Determination of initial and final boundary conditions

* Modelling for a numerical solution using FEFLOW application




« Calibration of model * Predictive simulations

* Interpretations and conclusions

13. Particulars of equipment required

Sl. No Equipment name Purpose
1 Nil
14. Particulars of any other facilities required
]
Facility required Parameters Purpose

Coliform colonies

Bacteriological Analysis

_Fe Water quality analysis

Water testing Mg Identification of salinity
source

cl Identification of salinity
source

15. Particulars of the facilities tha

will be implemented

twill be provided by the institution where this project

Sl.No Infrastructure facility Yes/No

1 Workshop facility Yes

2 Water & Electricity Yes

. Telecommunication including Yes
e-mail & Fax

4 Transportation Yes
Information facilities like

) S Yes
Internet/ Library

6 Laboratory Space /Furniture Yes

16. Whether the project was submitted to any other organization for financial support: Nil




17. Budget Details: Estimated expenditure

Items
Rate (Rs)[ Amount (Rs) Justification
15tyear [2" year(Total
1 | Datacollection 57500 27500 55000
‘é\!ater quality and level data from
round water Department
a. Equipment
2
* Containers 50/container [1000 1000 » Forwater
sampling
b. Analysis of samples
P 1200/sample(12000 (12000 24000 « For u_vater
Coliform, Iron, Magnesium Testing
. Travel 7000 7000 14000 . Egﬂ;&ﬁﬁle
(Do not exceed 10% of the total
amount)
4 Contingency 7000 7000
(Do not exceed 10% of the total
amount) :
Total 54500 46500 (101000
18. The sources of funding the project including funds from other agencies from which
financial assistance is obtained/expected to be obtained, and the quantum of
assistance from each agency : Nil
19. Quantum and nature of assistance expected from the APJAKTU : Full financial support
20. Name and address of the authority of Institution authorized to receive the grant
SCMS SCHOOL OF ENGINEERING AND TECHNOLOGY
VIDYA NAGAR, PALLISSERY, KARUKUTTY
KERALA 683582
21. Whether grant under this scheme had been availed earlier by the investigator: (If so,
provide details) : Nil
22. Details of projects already undertaken by the Principal Investigator with any other

funding agency Nil
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Declaration
Certified that the details furnished above are correct to the best of my knowledge and bellef

and that the amount of financial assistance, if granted, will be utilized for the purpose for

which itis granted within the time prescribed by APJAKTU. | also undertake to abide by the
rules and other conditions prescribed by the grantee.

~
N m&% ‘
ma)a:r‘se and Signature ! \, Name and Signature of

of the Investigator Head of the Institution

Place: kA:"xUﬁUTT)’
Date: 244 - 2022
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SAVINGS BANK

PASS BOOK

ATHeh gfam IueT=y

Nomination facility available

qﬁwﬂégg (m Union ngdljg

T WU W I A Govemment of indla Undertaking




qﬁaamdg (m Union Bank

T T W T A Oovermveant of inda Uncertaking

Y&t / Branch :

Y€1 &1 941 / Branch Address :
YITEl 1 B 4. / Branch Phone No.:
@rdi . / Account No.:

In the Name of :
99/ Name i)
i)
ii)
93 / Occupation
qdl / Address
Date of Opening A/c KARUKUTT in : 683576 KERALA

TMieA Ystighd / Nomination Registered: & Y/ & N AEHR Accountant




fere <« . ferelt T ST T T4 SRl & @ J E
e aradr | and | T o A TR g
Date Particulars soL | CHQ =
D No. DEBIT CREDIT BALANCE .
18-11-2023 By NEFT:Director of Treasuries accou 47380 100000.00 100000.00 Cr




St ol SO A i S
Branch Fnone ho . 04842455

|
"

L'MW;L B Amhamémsc' Nomination in your accounts ircluding locker, to avoid
:a:o.wer%eﬁce to gg £ga .?s [s 1n Bttlement f claims after you. Nominalion can be changed,nodifie
Cir.g‘HEu )y you dily tYhi i

L

bout ﬁ'é'ﬂﬁé“ ccounts .

Ny ywuai

wrrat12mﬁmﬂq§qmaﬁﬁﬁm@ﬁmﬁaﬁﬁmmm.ﬁmaﬁﬁqﬁamﬁaqqﬁqa . =
ﬂmmﬁ%mmmwmﬁwﬁmﬁmaﬁaﬁgﬁ:mmﬁmmwﬁéﬁzﬁ SRTHL.

e Saving BanksAccounts, which are inoperative fora continuous period of 12 months will be classified as
Dormant. Operations will notbe allowed in DormantAccount. Customers are req uested to contactthe Branch
Manager for re-activating the account and are requested not toissue any cheques on Dormant Account

before they are reactivated.
2. YFTuREd/ atfuera & gea#d / AboutAlterations | Overwritings on cheques

. %amtm‘r{qﬁaﬁ'-wmm#i?marq.m%m,m(y:ﬁmﬁﬁﬁ%ﬁﬁﬁﬁ%)wﬁﬁqﬁaﬁw%m
T TR

- «  Nochanges/corrections should be carried out on the cheques. For any change inthe payee's name, the
amount (other than date for validation purpose) etc, fresh cheque forms should be used.

W/Bran(:h: :‘ ""‘L l' - - — i i- “' :-::::
SCMS COLLEGE OF ENGG AND TECH ' .
Y161 &I 9a1 / Branch Addre

S9/n NAGAR, PALISSERY PALISSERY-683532 KERALA
YIrET &1 % 4. / Branch Phone No.* IFSC Code : UBINDSSEESS ﬁ
@rar . / Account No.:
In the Name of : R——
T/ Name i) = ‘L.}."’f‘]""jl ]
ii) . CEAD RSH KTU RESEARCH 3 1082 2022 0
i) .
99 / Occupation
qar / Address
grar @ # adE ASST PROF DEPT OF CIVIL ENGG SCHS SCHOOL OF EHGG AND TECH
Date of Opening Alc KARUKUTTY Pin 083576 KERALA INDIA

i Gsitgad / Nomination Registered: & Y / T& N F@HI Accountant



e : feremrelt T STHT 1 T SR & @ o E
e foraRr I . 2
T e ufn oy ufe EN
Date Particulars soL ‘o DEBIT CREDIT BALANCE E E

18-11-2023 By NEFT:Director of Treasuries accou 47380

127500.00

127500.00 Cr









1 P G ¥ wad i/ About DormantAceadrits

Branch | - v NARA24290)°
i ali Hi . U . VUKO04LH0/Ve

-'}aa'\mm/~_L<a’t_‘és't{Am.endm'e'ﬁts of Nomination 1n youl including locker, to avoic
Wy 0 | i
o 12 e T TR A ﬁﬁf@maﬁmﬁmﬁ%aﬁmaﬁm.ﬁ@maﬁﬁ%ﬁaﬁaﬁm.m

satim
LOZLICN Cail US Llidigcd dl |

ST, 12 578 e TRttt  gu aia @

ﬁmmﬁ%mmmwm@#ﬁﬁwﬁwmﬁﬁerﬂwwﬂi% I TH.

Saving Banks Accounts, which are inoperative for a continuous period of 12 months will be classified as
llowed in DormantAccount. Customers are requestedto contact the Branch

Dormant. Operations will notbe a _
Manager for re-activating the accountand are requested nottoissue any chequeson Dormant Account

before they are reactivated.
e TR/ AT & waa A/ About Alterations / Overwritings on cheques

o WA TR / T 7 RS, m%w,m(y:ﬁﬁmwﬁg&ﬁwfmﬁaﬁw’rm) anfz 3 oftads
T AR,

No changes/corrections should be carried out
amount (other than date for validation purpose

on the cheques. Forany changein the payee's name, the
) etc, fresh cheque forms should be used.

W mag (m Union Bg,',,!,‘,’:

1~} mnfitvrm

Corperston

yir@&t / Branch :

YIrE1 1 91 / Branch Address » :
91 1 B 7. / Branch Phone No.:
wrar s. / Account No.: |

In the Name of :
M/ Name i)

i) B GENERAL)
iii) ; & VESE
¥ / Occupation
e / Address
@I GieM &I aktE . !
Date of Opening Alc RURUTT p 9357 oy A

FmWiF Ysiiga / Nomination Registered: & Y / 7@ N JF@HR Accountant
an



- W | apg | Pt | smaT
feid 1.
IR | g, afn T
Date Particulars SIBL No. DEBIT CREDIT
18-11-2023 By NEFT:Director of Treasuries accou 47380 57500.00 57500.00 Cr

07-01-2024 By 588802010008178:Int.Pd:01-10-2023 58880 191.00 57691.00 Cr



1 Tansacuon Lrewdnns A GEN A e s

UMTON BANE OF IMDIA
PALIREERY
SOUMI COLLRGE OF ENGG AND TECH
VIEHYA HAGAR, PALTSHERY
PHOME | D4B424 19029
TO: DATE: 12-01-2024
M/§ CERD RESEMRCH SEED MONEY KTU RESEARCH Y 1082 2023 1
SCME SCHOOL OF ENGUG AND TECOH
VIDHYANAGAR PAL1SSERY

)

KARUKUTTY=-66357¢ .
KERALA, INDIA cuaT 1p o« 901093778 EMAIL I0CATHTEEGESGHATL . COM
Village ¢ GPTHES -Karukutty
STATEMENT OF ACUOUNT FOR THE PERIOD FROM 0]-04-2023 Lo 11-01-2024 SBGEN=A/C NOt SHAB02ZGI0O0GH1A0 GENERAL 138 GENERAL IMp
CHG. NGO, WITHORAWALS DEPOSITS BALANCE
C.00
MUMBAL, SERVICE BRANCH, MUMBAI
40, 006 .05 49, P0G 0Tt

11-10-2023 REFT:Divector of Treasuries account for RBIZB5232

UTR Numbe 1 RB12852322103748
Sender Account 01585701041

Senger IFSC RBISOGOKLEP

Sender Bank RESERVE BANK OF INDIA

Sender Branch THIRUVANANTHAPURAM

Cumulative Totals: 0 40,000.60

{Urban Br,) For SB Account is Bs 500 (without Cheque bogk | and Rs 1000/-(witn Chegue pock

The Muin, Bal. Regquirement in

Unless constituent notifies the bank immediately of any discrepancy found
by ham in his statement of Account, it wlll be taken that he has found the account correct.

To strengthen your ARadhaar, update your Aadhaar if 10 years old

FASTEST MODE OF FUNDE REMITTARCE-RTGS (UNION BULLET}.
IFSC/MICR code for PALISSERYis UBINOSSBBB5/6B3026004

Cantact all India toll Free no. 1800 22 22 44 for your account related queries / services

Flease visit your branch to avail facility of Nomination in your accounts including locker, to avoid
inconvenience To your legal hielrs in settlement of claims after you. Nomination can be changed,modified,

cancelled by you any time during your lifetime

Manager

FOR UNION BANK OF INDIA
ks

AT / Accountant
. mﬁ‘ﬁtﬁm | Pzlissery Branch

IFSC/MICR code for PALISSERYis UBINOS588 o
SBRB(, powappsrv1S, BV584038 BACE: .

https:/finacle.ubi.com/finbranch/arjspmorph/INFENG/tran_rpt.jsp?rtld=11 vyaxoee3... 12-01-2024
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