


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

 Yours faithfully 

Dr. Shalij P.R * 

DEAN (Research) 

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:-

I am glad to inform you that the project proposals as listed in Annexure I 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 II. Format of MOU to be furnished by the

college is given as Annexure III.  

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.

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

Title of the project Branch Travel

1 ME 50,000 40,000 10,000 40,000 0 5000 5000

2 ME 70,000 60,000 10,000 10,000 50,000 5000 5000

3 ME 84,000 60,000 24,000 60,000 0 8000 16,000

4 46,000 35,750 10,250

0 0 14,000 7000

5 160,000 110,000 50,000

40,000 0 20,000 20,000

6 155,000 127,500 27,500

30,000 100,000 10,000 15,000

7 90,000 57,500 32,500

20,000 0 10,000 10,000

8 CSE

159,000 130,000 29,000 5,000 130,000 12,000 12,000

SL 
No

Name of Principal 
Investigator

Amount 
Sanctione
d

Ist 
installme
nt

2nd 
installm
ent

Consu
mables

Equipmen
t

Continge
ncy

Jayadevan P C           
         Assistant 
professor

Analysis of Low Reynolds Flow 
(Stokes Flow) Through Micro 
Capillaries

Dr. Gibin George    
Assistant Professor

Development of eco-friendly 
packaging materials from 
agricultural wastes.

Dr. Albin Joseph
Assistant Professor

Development of Floating type 
solar still desalination system 
integrated with direct 
absorption flat plate solar 
collector for improved 
productivity

Meera Varghese 
Assistant Professor 

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

Civil 
Engineeri
ng testing charges 

25,000

Merin Mathew          
Assistant Professor

Catchment scale source 
apportionment of sediment 
yield into Vembanad Lake

Civil 
Engineeri
ng

Testing charges  
80,000

Dr. Praseeja A V     
Assistant Professor 

Study of dispersion coefficient 
of contaminants through 
different types of soils and 
remediation using natural fibres

Civil 
Engineeri
ng

Rahul R. Pai
Assistant Professor

Fatigue studies and resilient 
behavior of crushed brick
fly ash lime (CBFL) mix for use 
in base layer of flexible 
pavement

Civil 
Engineeri
ng

Testing 
charges  
32,000

Experim
ental 
charges 
18,000

Asha S                      
            Assistant 
Professor

Multimodal Ensemble Deep fake 
Detection using Visual-Audio-
Textual  features



9 Science 75,000 50,000 25,000 40,000 5,000 10,000 20,000

10 ECE 60,000 40,000 20,000 30,000 15,000 5,000 10,000

Dr. Geethu R.
Assistant Professor

Developing cost effective and 
eco-friendly copper tin sulphide 
material for photovoltaic 
application

Mary Catherine V G
Assistant Professor

Touch Activated Soft Robotic 
Hand Control  for  Elderly 
Assistance 

Basic Science and Humanities
BSH



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

 

Sd/- 

Dr. Shalij P.R * 
DEAN (Research) 

 

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

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 ₹46,58,352/- (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 II
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.                                                                               

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

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



SCMS 
School 
of 
Sl No Name of Princpal 

Investigator
Name of Student 
Investigators

Branch Title of the Project Amount 
Sanctioned

Consumables Equipments Travel Contingency

131 Dr Gibin George                    
Assistant Professor                  
Co-Investigator                       
Vishnu H 
 Assistant Professor 

Aman S                                      
Arun P Gopikrishna 
Premchand                               
Richu Shaju 

Mechan
ical

Biodegradable packing 
peanuts based on banana leaf 
ribs. 

17,500 1,000 12,500 2,000 2,000

132 Vinoj P G                             
Assistant Professor             
Co-Investigator                    
Dr Varun G Menon                
Professor

Anandu Suresh                     
Sagar P Gokul                    
Sayuj MJ                                    
Yunus A A

ECE Forest fire fighting using FPV 
drone

25,000 10,000 5,000 5,000 5,000

133 Susmi Jacob                   
Assistant Professor             
Co-Investigator                    
Dr Varun G Menon                
Professor

Mahesh S                         
Mahesh V C                    
Suhail Nassar

CSE A deep learning model for 
smart phone authentication 
during voice interaction 
through in ear  wearable 
sensors

26,500 2,000 16,500 4,000 4,000

Sl No Name of Princpal 
Investigator

Name of Student 
Investigators

Branch Title of the Project Amount 
Sanctioned

Consumables Equipments Travel Contingency

134 Dr J B Sajin                            
Associate Professor              
Co-Investigator                   
Dr M S Senthil 
Saravanan  Professor    

Chikku Mathew                         
Nithin Sabu                 
Parameswaran 
Namboothiri K                 
Pranav K

Mechan
ical

Design and feasibility studies 
on  natural cellulose for baby 
diapers

20,000 10,000 5,000 5,000

Sl No Name of Princpal 
Investigator

Name of Student 
Investigators

Branch Title of the Project Amount 
Sanctioned

Consumables Equipments Travel Contingency

Sree Buddha College of Engineering Pattoor 

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

Manish
Highlight



1. 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: Analysis of Low Reynolds Flow (Stokes 
Flow) Through Micro Capillaries 

 
2. 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 

 
3. Teaching experience: 8 Years 

 
4. 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 
 

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

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

Developmental / Demonstration / Others: Applied Research 
 

7. 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.   

Jayadevan
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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 and management 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 a 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].    

b) 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.  
I 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. 

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

 
 



11. 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. 

ii) 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). 

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

used) 
Activity 
(Months) 

0-3 3-6 6-9 9-12 12-15 15-18 18-21 21-24 

Review of 
Literature 

        

Computational 
Analysis 

        

Experimental 
analysis 

        

Analysis of 
data 

        

Report Writing         
 

 
 

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

 
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 
The institution has a licensed version of Ansys Fluent 

 
 

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



17. Budget Details: Estimated expenditure: Rs. 75000 
 

Sl 
No 

Items Amount (Rs) 

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

 
 
 
Rs:30000 
 
Rs: 10000 

 
 

2 

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

 Nil 

 
3 

Travel 
i) Travel to labs and fabrication facility 

  
Rs: 15000 
 

 
4 

Contingency 
To buy journals, books, Accommodation 
etc 

Rs: 20000 

 Total Rs:75000 

 
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: 

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 other funding agency: Nil 
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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. 2. Name & address & experience of 

Investigator: 

(Mobile No. and e-mail are 

mandatory) 

 

Dr Albin Joseph 

Assistant Professor 

Department of Automobile Engineering 

SCMS School of Engineering and Technology, 

Ernakulam 

Mob: 7025934379 

Email: albin@scmsgroup.org 

 

 

3. Teaching experience: 6 Months 

  

4. Objectives of Research (150 words) 

 

• To synthesis carbon dot based nanofluid. 

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

• To optimize the synthesis process parameters of nanofluid.  

• To prepare a spectrally selective floating type absorber 

• To optimize the coating process parameter involved in the preparation of spectrally selective 

absorber.  

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

• 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 

 

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

and management 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. 

 

 

10. 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/m2, 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/m2. 

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 

19th 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 

**SS: Solar still 

Publisher/Year

/Country 

Integrated 

system  

Solar still 

type 

                Remarks  

Elsevier/2017/ 

Algeria [6] 

Vertical 

Rotating wick 

CSS • Improve effective surface area for 

absorption and evaporation                             

• Average thermal efficiency in 20% 

more than CSS. 

• Moving wick breaks surface tension 

which improves heat transfer.  

Elsevier/2016/ 

Egypt [7] 

Phase change 

material 

CSS • Daily production is 67% more than CSS 

• Production is enhanced during night 

time due to release of latent heat  

Elsevier/2015/ 

Egypt [8] 

Use of 

nanofluids, 

reflectors and 

external 

condensers 

Corrugated 

wick SS 

• Corrugated wick increases the surface 

area resulting in more HT 

• Nano particles are had good thermal 

storing and heat transfer properties 

• 285% and 255% productivity when 

using CuO and Al2O3  

Elsevier/2014/ 

Oman [9] 

Refrigeration 

cycle 

Inverted SS • Additional heat source into the basin 

from condenser of the refrigerator 

• Cooling of glass cover with refrigerator 

which enhances condensation rate. 

Elsevier/2013/ 

Egypt [10] 

Internal 

reflectors 

Stepped SS • Productivity is 75% higher than CSS 

• More water in stepped basin for same 

depth, also stepped basin has higher 

surface area.    



Elsevier/2019/ 

Egypt [11] 

Solar dishes 

with conical 

tank, PV panels 

and tracking 

system 

CSS • Water in the conical tank is heated with 

dish collectors  

• The heated water sprayed in basin to 

enhance evaporation  

Elsevier/2019/ 

Iraq  

[12] 

Underground 

heat exchanger 

 • Water vapor condenses in pipes 

underground 

• Humidity ratio increases along the 

length of the still 

• Water production is increased by 50%  

Elsevier/2018/ 

Iran [13] 

Nano coating of 

condensing 

surface 

CSS • Nano coating results in drop wise 

condensation  

• Coated surface gives more distillate at 

500 inclinations than 10o 

• Drop wise condensation leads to more 

dripping  

Elsevier/2018/ 

Iran [14] 

Reticular porous 

media 

CSS • Sponge rubber is used because it has 

low Cp  

• Sponge rubber has more surface area 

• Efficiency is less than conventional still 

at evening time but overall productivity 

is more  

Elsevier/2019/ 

Iran [15] 

Flat plate 

reflectors with 

cooling system 

Modified SS 

with angled 

bars 

• Basin and reflector inclination is 

adjusted to get maximum solar radiation 

• 14 % more efficient than CSS at 25o 

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 l/m2 to 3.1 l/m2. 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

ountry 

Integrated 

system 

Solar still 

type 

Remarks 

Elsevier/2019/ 

India [18] 

Permanent 

ferrite rings 

magnets 

CSS • Magnetization of water increased 

distillate output by 50%  

• The magnets act as heat storage 

medium  

• Magnetization of water increases its 

evaporation by decreasing surface 

tension 

Elsevier/2019/ 

India [19] 

Hollow fins DSSS • Optimization of fin number and 

thickness 

• Water temperature is higher than 

absorber plate due to fins  

• Circular hollow fins are better than 

square hollow fins  

Elsevier/2018/ 

India [20] 

Peltier based 

hybrid PV 

CSS • Peltier effect is used to cool the 

condensing surface and heat the 

absorber plate 

• 30% more efficient than CSS and 6 

times more yield 

Elsevier/2019/ 

India [21] 

Multiple V 

shaped 

floating wicks 

CSS • Floating wicks made from black jute 

cloth wrapped in thermocol 

• Daily output is more than CSS 

• Basin water and glass cover 

temperature is lower and higher than 

CSS 

•  

Elsevier/2018/ 

India [16] 

 CSS • Bubble wrap was used to prevents 

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 



Elsevier/2017/ 

India [22] 

Solar pond and 

Reflectors 

Double 

basin with 

stepped 

upper basin 

• 105% increase in productivity than 

CSS 

• Heat exchange from solar pond and 

lower basin 

Elsevier/2015/ 

India [23] 

Parabolic dish 

concentrator 

with cover 

cooling with 

charcoal in 

fins 

Triple basin 

SS 

• Yield increased by 104% 

• Cover cooling done by pump  

• Concentrator increased lower basin 

temperature by 26o C 

Elsevier/2017/ 

India [24] 

 Triangular 

pyramid 

solar still 

with 

inclined 

still 

• Yield improved by 79% 

• Hot water from inclined still is used 

to increase the productivity of 

pyramidal still 

Taylor and 

Francis /2017/ 

India [25] 

Air Blower CSS • Blower causes bubbling effect 

which increases evaporation 

• 100% increase in efficiency when 

using blower 

Elsevier/2017/ 

India [26] 

Basin height 

(mean distance 

between glass 

cover and 

saline water) 

and stirring of 

water 

CSS • Yield increases with reduction in 

basin height and stirring 

• Motor with PV panel is used for 

stirring  

• Stirring increases the efficiency by 

30 % 

 

Gaps Identified 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. 

 

11. 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 

No 

Description Year 1 Year 2 

3 6 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 Cu2+ 

at 150oC 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. 

 

 

 

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 

No 

Equipment Purpose Availability 

1 Hot plate Magnetic Stirrer Synthesis of C-Dot 

nanofluid 

Available at PI’s 

Institute 

2 Weighing Balance Synthesis of C-Dot 

nanofluid 

Available at PI’s 

Institute 

 

 

a 

b 



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 

project will be implemented: 

Sl 

No 

Facility  

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 

Sl No Items First Year Second Year Amount (Rs) Justification 

1 
Consumables 40,000 20,000 60,000 • Purchase of chemicals like, ascorbic acid, 

copper acetate, Sodium Hydroxide etc. 

• To meet the expense for the fabrication of 

solar collector 

2 
Equipment 

  Nil  

 

3 

Travel 
10,000 10,000 20000 • The travel fund is mainly required for 

meeting the expenses in connection with 

the visits required for various 

characterization and testing not available 

at the institute 

• Attending peer reviewed conference in 

India and also for attending the review 

meetings. 

 

4 

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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APPLICATION FORMAT FOR STUDENT PROJECT

SECTION B: TBCHNICAL DBTAILS

l. (a) Title of the Project Proposal: FOREST FIRE FIGI{TINC USTNC FPV DRONE

(b) Branch / Subject area : Electronics and Communication Engineeringl
(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 rcsult in a huge

amount of damage and losses for people involvecl in it. Fire fighters are the primary help which we

Iook for but how much can they help. Let see some of the problems faced by fire fightcrs. Firstly,

forest rvildfires 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 builciings,

fires in home, fires in stadium etc. Drones are usually flying unmanned robot that can be remotely

accessed or to fly freely through softrvare-controlled flight plans in their embeclcJerl systems. 'l"his

technology provides various applications not only in firefighting operation but also in the field ol
aerial surveillance and monitoring. Thus, we propose a firefighting FPV clrone 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 ancl operatecl

by human beings for firefighting operations. 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 applicatiotrs of these clevices 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, ancl also it shoLrld be budget friendly. Several accidents are 

'ccurred 
to

fire fighters during their operation. tsy using Fire Fighting FFV fire accidents can be easily spoued
and it can be easily extinguished without causing any hazards to human beings" our Fpv rvill
rapidly respond to fire fighter's commands which will help them to extinguish fire at heights. Our
project focuses on the great social service which helps to reduce the loss of proper.ty and assets .1.



people and can Provide

explained the oPeration

core rvorking.

4. Methodologyincludingtltework;rlun:
(Attach sepcrntc shcet if necdctl)

thenr bctter ancl rcliublc living itnd workitrg eontlitions. Wc havc hrielly

of tlrs Fl)V nntl ulso cunduotr:cj various expgrirnsnts that cmphasiz*s ils

CAMERA

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 horv

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 carying 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 atso be

programmed for the Automatic detection of the Fire prone regions and activate the delivery of
extinguisherball 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 preverrt the further spreacl of the

fire.

ttLclRoNt(
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CIRCUIT DIAGRAM :

1p

ffi
TltANfiMl'l"l11lt

SBr,rtrss IIE00VIX

at
VIDI'O COCCLES

The circuit diagram shows how the video goggle and RF transmitter comrnunisates with thc ffrv
wirelessly' The l2v Lippo batteries will be utilizecl for powering the sysrem. The flight controller
and ESC communicates through I2C Interface for the stable operation of the Drone. High torque
motors are interfaced to ESC along with the propellers to produce the requirecl thrust lor lifting the
FPV'The Camera module is interface to the Flight controller for capturing the live video l.eed of
the area under surveillance. The controller also processes the sensor feedback information t'or
providing beffer stabiliry for the FpV during the flight.

ffir
{J}"i;{i'r;k,

ffiffi
* a

Outcomes Means/ Tools

Interfacing Sensor with
controller

Co m pon en 1s ; - 1,,46 yqg gF4ffififfi
Flight controller stack
Tools:- Beta Flight software, pCB design
software

Interfacing actuatois with Components:-Se@
Transm itter and Receiver
Tools:- PCB Design Software

Design of Charging unit Comporrerrtr@
Charger



4 Fire extinguishing bail
testing

a .v'e,r).- rus cxllngulshtng ball

T ^ t^ o

2 r.veeks

5 Deployment,AG;;bly
ancl testing

. vvro._ Dt.ltutrr tng lfon, MUltt_metef,-3D
printer, 3D modeling software, fCn'a.rig,
softwarg,Beta Fli ght soft ware.

6 week

S. enpjlcatjgn / importance in the socioeconomic context:l) Can be used in confined rpu..r"'
?) Easy ro e.rtinguish fire at-fiffis3) Used to locate victim. o----

I [:xi,J,l fi:,fi:l|il[il lilJ[:I;]',:'o* nghters during their operation
6) save the Life.of Anima( ;i;;; and preserves rhe foresr region7) Alerts the authority *hilili,1; fire hazards occurs

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

7. Partieulars of any oth er fac i I ities req uired :l) 3D printers
2) Soldering
3) Electronics work bench

^ 4) pCB Milling Machine

I;r,l#llars 
ofthe facilities that will be provided by the insritution where this project wi, be

I)3D printers
2) Soldering
3) Electronics work bench
4) PCB Milling Machine

- 
,YiiiHJlHiffi:'Tr:f#ff*rTJ,",H:iJilnization ror nnanciarsupporr, irso, the names or



10, lludgct Dctails; [stinrttcd cxpcnditurc

SI

No
Items Amount (Rs)

Consunrables
(Do not cxcce(l Zllt'/" ol' tftc totnl :rnrount)

t0,000/-

'l llquipnrent
(ltor Private sell'linancing Collegos, 50% ol'the
actunl llquipmcnt cost subject to thc maximum of
sanctioned amount shall bc borne by the collegc)

10,000i-

J '['ravcl

(Do not cxccotl 10%o of thc total anrount)
5,000^

4 Continge ncy
(Do not cxcccd llJ"k of the total amount)

5,000/-

Total 30,000/-

Budgct Justification:
1' Consumables: Rs 10,000/-(Ten Thousancl): Purchase of components like battery, pLA
material for 3d printing, PCB Manufacturing Materiats, Develoiment boarcls, LED, Resistors,
Propellers, Frame structure etc.

2' Bquipment : Rs 10,000/-(Ten Thousand) :Purchase of electronic Equipment like Multi-*ctcr,MAMBA F406 MK2+r50 Flight controilerstack,servo motors, BLDC Morors,
3- 3. Travel: Rs 5,000/-(Five Thousancl)
Travel Budget will be utilized for meeting forest authorities, NCo ancl subject experts4. Contingency: Rs 5,000/-(Five Thousand)
contingency Fund is utilized for patent filing, medical committee approval, to cover u,loreseenrisks during device testing

Place: Karukutty
Date:221t2t2022

ASSISTANT PROFESSOR, DEPA RTM ENT OF
ELECTRONICS AND COMMUN ICATION
ENGINEERING, SCMS SCHOOL OF
ENGINEERING AND TECHNOLOGY,
KARUKUTTY -683576
MOB: 9446276235

:: i. ..t
I

i "'"." 
", 

.

i ,. - i

Office Seal ;,,,.. j

' ' .,..*{ i,"r..,. I i'"' ,, i '

signatureoW^r,
Name, Address & TelephonJNo,
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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) 
 

 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. 

 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. 

 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 
weight)  

FA (% by 
dry weight)  

Lime (%)  Designation  

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. 
 
 



 
Page 4 of 8 

 

UCS test results

CBFL mix  
0 day 
(MPa) 

7 days 
(MPa) 

14 days 
(MPa) 

28 days 
(MPa) 

180 days 
(MPa) 

30 CB - 70 FA - 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 

70 CB - 30 FA - 5L  0.31 1.50 3.10 4.95 5.82 

 
CBR test results 

CBFL mix Soaked CBR (%) 

30 CB - 70 FA - 5L  96  

50 CB - 50 FA - 5L  84  
70 CB - 30 FA - 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. 
No. 

Details of activities 
Period in months 

1 2 3 4 5 6 7 8 9 10 11 12 

1 
Review of the relevant 
literature. 

            

2 Collection of raw materials             

3 Sample preparation             

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

            

5 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 
 
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. 
 

(e) 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. 

 
13. Particulars of equipment required 

 
Sl. 
No. 

Equipment name Purpose in current project Source of equipment 

1 Repeated load tri-axial test 
apparatus 

To determine the resilient 
response of the mix 

NIT, Surat 

2 Test setup for flexural strength 
test with dynamic actuator 

To perform four-point beam 
fatigue test 

NIT, Surat 

3 X-Ray Diffraction (XRD) 
analysis 

Micro-structural analysis CUSAT, 
Kalamassery 

4 Scanned Electron Microscope 
(SEM) 

Micro-structural analysis CUSAT, 
Kalamassery 

 
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. 
 

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 

 
Sl. No. Infrastructural Facility 
1 Water & Electricity 
2 Power Generator 
3 AC rooms or AC 
4 Telecommunication including e-mail & Fax 
5 Administrative/ Secretarial Support 
6 Information facilities like Internet/ Library 
7 Computational facilities 
8 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. 
No. 

Items Amount (Rs.) Justification 

1 
Consumables 
(Do not exceed 20% of the total 
amount) 

 
20,000 

 

 
 

2 

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

 
NIL 

The major testing will be 
performed at NIT Surat 

 
3 

Expense for micro-structural analysis - 
X-Ray Diffraction (XRD) analysis and 
Scanned Electron Microscope (SEM) 

 
32,000 

XRD analysis and SEM 
observations is required for 
the specimens of optimum 
CBFL mix cured for 0, 7, 28, 
90, 180 and 270 days. 
Approximately 2 specimens 
will be analyzed for each 
curing period 

4 
Minor fabrication works  

 
18,000 

Fabrication of molds for 
casting beam specimens of 
CBFL mixes 

5 

Minor expenses required at test facility 
in NIT, Surat 

 
10,000 

Small repairing costs may be 
incurred for Repeated load tri-
axial test apparatus & 
dynamic actuator during 
testing 

 
6 

Travel 
(Do not exceed 10% of the total 
amount) 

 
10,000 

Transportation cost of 
specimens to the test facility 
at NIT Surat and CUSAT, 
Kalamassery 

 
7 

Contingency 
(Do not exceed 10% of the total 
amount) 

 
10,000 

 

 Total 1,00,000  

 
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 

 
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 & Technology 
Vidya Nagar, Palissery, Karukutty, 
Kerala 683 582 

 
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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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 

akhila
Highlight

akhila
Highlight

akhila
Highlight



2 

 

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 
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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.  
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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 km2 (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. 
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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): 
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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). 

II) 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. 

III) 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: 

Sl. No. Equipment Name 

For which purpose it would 

be utilized in current 

project 

Source of equipment 

1 
Time-integrated suspended 

sediment sampler 

Suspended sediment 

sampling 

To be fabricated in 

the institution 

2 Spade Topsoil sampling 
Available at the 

institution 

3 Drying oven 
Suspended sediment and 

topsoil drying 

Available at the 

institution  
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4 
Sieve analysis equipment, 

hydrometer and pipette 
Particle size analysis 

Available at the 

institution 

5 

Inductively coupled plasma 

mass spectrometry (ICP-

MS) 

Chemical characterization of 

suspended sediment and 

topsoil 

Available at 

Sophisticated Test 

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: 

Sl. No. Infrastructural Facility 
Yes/No/ Not Required/ 

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/- 

Sl. No. Items Amount (Rs) 

1 
Consumables 

(Do not exceed 20% of the total amount) 
40,000/- 

2 

Equipment (Sample analysis cost) 

(For Private self-financing Colleges, 50% of the actual Equipment 

cost subject to the maximum of sanctioned amount shall be borne 

by the college) 

1,23,480 

3 
Travel 

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

4 
Contingency 

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

 
Total 2,03,480/- 
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Budget details:  

Sl. 

No. 
Item Rate (Rs.) 

Amount (Rs.) 

Justification 1st 

year 
2nd year Total 

1 Consumables 

  
Fabrication 

materials 

 Rs. 10,000/- 

per sampler 
20,000   20,000 

 Time-integrated 

suspended 

sediment 

sampler 

  
Sampling labour 

charges 
  10,000 5,000 15,000 

 Sampler 

installation and 

recollection from 

sampling points 

  Stationery items   5000   5000 

 Printing, 

Photostat, 

Sample 

collection bags 

2 Equipment (Sample Analysis Cost) 

  

Chemical 

characterization 

of suspended 

sediment and 

topsoil using 

ICP-MS 

Rs. 708/- for 

initial element 

and Rs. 142/- 

for 

subsequent 

elements 

 1,23,480 1,23,480 

 Top soil sample 

from various 

locations. 

 Suspended 

sediment sample 

from 2 locations 

during 10 

months (25 

elements) 

3 Travel 

  

5,000 15,000 20,000 

 Travel along the 

study area 

several times for 

data collection 

and sampling 

4 Contingency 

  

5,000 15,000 20,000 

 Expecting 

damages or 

missing of the 

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 

akhila
Highlight
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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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