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ABSTRACT

This study investigates  the nmulmnmsﬂ characteristics of Glass Fiber
“I{t.zinfarwd Polymer (GFRP)-Epoxy composites that are strengthened with sugarcane
vf‘ibmsx. Plates were Taminated using GERP-Epoxy and GFRP-Epoxy reinforced with

'vi-',%;;'ugzwc:mc {1(3%)' fibers. Following a 2{143(1urnguring period, test samples were
"’;zmpared in accordance with ASTM guidelines and t.hcn‘ subjected to tensile,
: ';,,';:ozn;aressimx, and impact tests utilizing a Universal Testing Machine (UTM) and a
- Charpy impact testing machine. The investigation found that the addition of
""'}'éug’arcanc fibers greatly improved the mechanical strength of the composites. The
'-'.iezmifc, compression, and impact strengths of the sugarcane- reinforced composites
mcre higher than those of the standard GFRP-Epoxycomposites. Incorporating

sugarcane fibers also resulted in decreased brittlenessand increased ductility, leading

to significant enhancements in the total mechanical qualities. "

Due to the large quantity of sugarcane waste in India, incorporating sugarcane
ibers into composite materials presents a viable and economical solution that is
"»5‘:;?énvimnmemaily beneficial. By using sugarcane waste as a reinforcement, the
?ékpense of GFRP fibers can be reduced while simultaneously encouraging the

rowth of environmentally acceptable natural composites.

~ Keywords GFRP-Epoxy, Sugarcane Fiber, Mechanical Properties, Composite

~ Materials, Sustainable Materials, Reinforcement
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CHAPTER -8

CONCLUSIONS AND FUTURE SCOPE
In this experimental inv estigation, the incorporation of sue garcane fibers as a

reinforcement in Glass Fiber Reintorced Polymer (GFRP) composites with epo

Xy
resin has demonstrated notable i improvements in mech

anical pmpc,mes compared to
conventional GFRP- -Epoxy composites. The findings

sugarcane fibers

indicate that the use of

as a natural reinforcement has effectively enhanced the tensile

sirength compression strength, and Impact resistance of the composite material.

The key observations and conclusions drawn from this study are as follows

Enhanced Mechanical Stren gth The GF RP-Epoxy composites re; nforced with

nsile strength, compression strength
istance compared to the standard GFRP- Epoxy composites. This i

sugarcane fibers exhibited higher te

, and impact
s

nprovement
‘&n be attributed to the unique mechanical properties of sugarcane fibe

18, including
Geir inherent strength and ability

to enhance load- bearmo capaCIty within the
“mposite matrix.

Effectiveness of Sugarcane Fiber Reinforcement The

experimental results
s
» nGﬁs‘trate the effectiveness of su garcane fi

bers as a natural reinforcement material

T GFRp Composites. The incorporation of sugarcane fibers contributed to the

,; el Structura] integrity and performance of the composite, leading to increased
“hy anica] Strength, ,

: A

. ) y g . ~ane [1hers as
- Vlential for Sustainable Composite Materials The use of sugarcanc [ibers ¢

: . ' = 1 eco-lriendly
nt aligns with the growing demand for sustainable and eco

| 3 iC 1ahle. and readil
" Materials. Sugarcane fibers are renewable, biodegradable, an pRlNX;PAL f Engineering
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available, making them a promising alternative to synthetic reinforcements
i composite manufacturing.

Implications for Engineering Applications The improved mechanical
properties of GFRP composites reinforced with sugarcane fibers suggest potential
applications in various industries where high-strength, lightweight materials are
required. These composites could find use in ’automotivc.: components, aerospace
structures, marine applications, and construction ma‘terials, offering both

- performance benefits and environmental advantages.

' | In summary, this study underscores the positive impact of sugarcane fiber
reinforcement on GFRP-Epoxy composites, resulting in enhanced mechanical
strength across multiple parameters. The findings highlight the feasibility and
effectiveness of utilizing natural fibers like sugarcane in composite materials,
paving the way for the development of sustainable and high-performance
engineering materials. |

Future research in this area could explore optim‘iz‘ation of fiber content,
different fiber orientations, and additional characterization techniques to further
understand the microstructural changes and long-term durability of sugarcane
fiber-reinforced GFRP composites. Moreover, practical implementation and

scalability of these composite materials within industrial settings warrant further

Investigation to realize their full potential in real-world applications.
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ABSTRACT:

In our daily life, we use HVAC and air conditioners for cooling the house, hospitals
and buildings etc..,we are planning to reduce the cause responsibled by providing

these systems like cost, efficiency, green house effect are reduced by using some kind
of materials like PCM coconut oil, palm oil and palm sugar that pouring on Bio-

~ cement and pouring on the walls on room.

- Keywords: coconut oil, palm oil and palm sugar
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CHAPTER 19
CONCLUSION

The goal of this study is to produce bio-cement using coconut gjf
1 and palm sugar. It is used for building purpose
A ol ¢ '

which creates 1ow cost
ling material s 1o enh

- A\ & / . ; I
ding structures. In order to overcome the shor

materials. Bio-cement, a self heg ance durability
idmg B

-l

lcomings of conventional
| agents, materials with self-healing cap
Wing dsEESs

ability can be used effectively.

npared to ordinary cement varieties, Bio-cement has high efficiency
:i.,‘:ﬂ CL)I C

.+ consumes high cooling. Considerable effort has been devoted to develop
_\.):;ucngth materials. Although hundreds of thousands of successful concrete
b'uildings are annually constructed worldwide, there are large n.umbersj of
nerete structures that deteriorate or become unsa.fe due to changes in loading,
u\ in use or changes in configuration. In-order to overcome such

=\4'<ahs‘hizms Bio-cement can be used instead of ordinary cement. Therefore;tit:z
N | | 1 SEIvd

w1t of Blo-cement needs to be the implementation of permanent pre

: : Intenance.
‘wasures, which requires long-term mainte
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ABSTRACT

Since fuel prices not only in India but throughout the world are increasing
day by day thus there is a tremendous need to search for an alternative to conserve
these natural resources. Thus a solar bicycle is an electric vehicle that provides
that alternative by hameésing solar energy to charge the battery and thus provide
the required voltage to run the motor. Normal bicycle combines the use of solar
energy to charge the 'battery to run the bicycle. In India, electric bicycles are
available at a market price of nearly 40,000 to 100000 Rs. Our motive is to
convert a normal bicycle to a hybrid bicycle which is made in a low-cost method,

thereby making it affordable for people.

The process of planning, designing, and testing a Hybrid Electric Bicycle
it provides a lot of detail into the challenges of modifying an existing mechanical
system to one that is based on both human propulsion as well as a set of
electromechanical interfaces that provide assists. Through designing an
electromechanical system, with various non-human inputs and feedback
channels, a major challenge 'was centralizing the control of the system. After

establishing criteria for speed, control, efficiency, and weight, we began a process

of selecting parfs and developing models for how the overall system including

the rider could be integrated in a way that is both safe,
the solar panel will charge the battery. The

and easy to use. When the

bicycle was not in use during the day,

system will make bicycle operate more efficiently.
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In our bicyele we have twg modes, one ig

concemns and it has high ey se

Jur bicycle gives an avergue «
( YEIC glves an average speed of 16-18Km/hr, In pedal assist mode
* 3 AdS]8

our bicycle gives 10-] SKm/he.,
Our bicycle covers a r j ‘

‘ ange of 25km at top speed. In average speed our
bicycle covers a range of 36km.

V ¢ - :
We have kept Qll/off switch along with solar controller so that we can
charge our battery at any time based on our need.
In addition we have provided USB charging.port in our Mppt controller so
that we can able to charge our phones, laptops, other electronic gadgets.
Normally solar cycle takes 5-6 hours for charging a battery but in our
bicycle, we have used MPPT controller which gives efficiency over 95%,
So it reduces charging time and our cycle charges a battery within 2.5 to

3hrs.
Our bicycle charge automatically while in movement, Thus range of the

bicycle increase to some extent.
We have multi charging and quick charging facility in our bicycle, Thus

~ we can charge our battery using adapter and solar panel and it can able to

charge the battery less than 2.5 hrs using solar panel,which is less than

market c—cyclé and hybrid cycle. .

CHAPTER 6
CONCLUSION
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the project carried oyg g inmressing tas

|t is very useful for having 4 o cycles b | le departmen,

much on the fuel.

+ Inour project we have mga e our bicycle whi

Ich cost lesser thap the market price

s0 even poor people can afford thig cycle,
+ Even though bicycle weight is more, it ¢

' an give proper Stability and it requires
less mamtenance, _

[n our project we have used lead acijd battery evep though lead acig has some

disadvantages like lithium-jon battery but it costs low, it has high current

carrying capacity and chances of explosion is very low.

We have multi charging and quick charging facility in our bicycle, Thus we can
charge our battery using adapter and solar panel and it can able to charge the
battery less than 2.5 hrs usin g solar panel, which is less than market e-cycle and
hybrid cycle.

Our bicycle can run at a maximum speed of 25km/hr. At average speed it can
travel over a 36km distance, So it is very much useful for shorter distance
travelling. =

We have kept on/off switch along with solar controller so that we can charge
our battery at any time based on our need.

Our bicycle charge automatically while in movement, Thus range of the bicycle

Increase to some extent.

Our bicycle evolved and changed as the team limitations and financial

straints were realised, Due to lack of funding, the initial design downsized
con Ea o

to the current project, the wind powered bicycle. =
| : . r ) o, A . tS
The initial design of the wind powered bicycle carried along with'its constrain
e initi

' e mai ial in nature.
had t worked around. The constraints were mainly financial i
that had been wor | | e
ioh and it requires more spacing to establish winddurbine,
o
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ABSTRACT

This experimental work focus on testing the smgle cylmder dlesel engine followed by
proportional blends (D100), (90DSMASIP+25 ppm CeQz), (80D10MA 10IP+50 ppm CeQ2),
(70D15SMAI1S5IP+75 ppm CeQz2), (100MA+100 CeO2) standard diesel.

The test blends used here is micro algae biodiesel, & additives as cerium oxide. The
addmonal ignition improves utilized in this project is isopropy! alcohol to improve ignition |
delay and improve performance characteristics.

The parameters such as BTE, BSFC and combustion parameters such as HRR,
Cylinder pressure and emission characteristics such as CO2, CO, HC and NOX are
compared with four test blends, the text blend is diesel, Among the fbur blends, the test
blends are to be concluded in this analysis. |

The use of third generation fuels like al gae seems to be a pronusmg solution to satisfy
our energy demands in future. In these work algae is used as an alternative fuel with

different blend combination with diesel and the results obtained are summarized.

keywords: Break thermal efficiency, Break specific fuel consumption, Heat release rate,

Green energy, Micro algae, Hydrocarbon.
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CHAPTER 8
CONCLUSIONS

8.1 Summary of Findings

combinations.

* The main trends, patterns, and significant observations from the experimental data are
highlighted to provide context for the conclusions drawn.

8.2 Implications for Practice

* The practical implications of the research findings for the éﬁtomotive industry,
transportation sector, and broader energy landséape are discussed. This may include
insights into the development of advanced combustion technol’ogiw, optimization of
fuel formulations, and implementation of emissions control strategies.

* Recommendations for stakeholders such as engine manufacturers, fuel producers,
policymakers, and regulatory agencies are provided based on the identified
opportunities and challenges.

.: '\\ ‘ T
8.3 Implications for Research ' hamd Sf:i%cé;fg‘; ofEnginesting
* The implications of the research findings for future research directidfi and-spientificsaiai (OMR)

2 Sipcot - IT Highwa! ._";;:"siu(.
inquiry are addressed. This may include recommendations for further investigation v

1 : ' i ombustion kinetics, emissions formation
Into specific aspects of engine performance, ¢ by

mechanisms, or additive chemistry.

* Areas of uncertainty or ambiguity
_ ' | ' N

suggestions for addressing these gaps througl

in the experimental results are identified, and

additional experimentation or

theoretical modeling are proposed.
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ABSTRACT
Several AAGOOI/TIB2 MMCs having several volume fractions up

to (0 - 8wt. %) were fabricated using stir casting technique. The effect
of the weight fraction of Titanium Diboride particulates on the
microstructural and corrosion bcl‘mvior bl‘A'A()(‘)() I/ Titanium Diboride
metal matrix composites (MMCs) were studied. The results revealed
that the AA6061/ Titanium Diboride MMCs exhibited higher density
‘than pure Al matrix. The static immersion corrosion tests of Al/
Titanium Diboride MMCs with varying 3.5, 5 & 7.5 wt.% NaCl
aqueous solution. the Al/TiB2 MMCs have better corrosion resistance

than the pure Al matrix.
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CHAPTER 5
CONCLUSION

o effect of NaCl concentration on the corrosion be

‘ o haviar of AAGO61/7TIRD
_x;;-a.;w‘*iw materials under immersion  corrosion Etiviéifmtianta . com i
pending on several factors, including the composition of the fsg‘;;n j:; “::f

rostructure, and the processing techniques used. However | ‘re*;:-m%:
cakings increased NaCl concentration in the immersion cwimmn;ﬁ;yp;c;ié
ds 10 accelerated corrosion rates To study the specific impact m’w NaCl
Lacentration on - AAGOOL/TIB2  composites under immersion  corrosion

.\ ironments, experiments inyolving exposure to varying NaCl concentrations
Jhile t}}oiaiﬁoritag corrosion kinetics, surface morphology,.a’nd corrosion product
-mation would be necessary. These studies would pfovidc valuable insights into
corrosion behavior and guide the development of strategies to mitigate
“rosion in such composite materialsThe research offers a comprehensive
Jderstanding of the effect of NaCl concentration on the corrosion behavior of

L 16061/TIB2 composites. The results confirm the need for ongoing research to

ievelop more resilient materials for use in corrosive environments. Future studies

ould focus on improving the intrinsic corrosion resistance of composites and

~.ploring the efficacy of external protective coatings.
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ABHTHALCT

This dtady pretents the desipn, stractueal, wnd thermil analysis of #
phaton for automotive englies, Tocoslng on the begiation of ceraiie
contings (o enhanee porformance and elficiency, The piston design was

developed ualng CATIA soliware, and stractuml and thenmil sinlyses

were conducted utiing ANSYS  woltware, Virows cermmlc  coatings
including  aluniing, Gk, and  zZhrconin were lnvestipnted  for their
elfectivencty fn-improving pigton performanes, esults shoved that the
girconinscomted pistons oxhibited high hardnesn, corrosion resistance, and
excellent bonding in the microstructure, (:lmx_“uctmizc;d by closcly packed
prain sizes and grain boundaries. Thin improvement led o inercased engine
performance and reduced emissions, highlighting the potential of zirconia

contings for enhancing automotive engine cfficicncy,

Key Words:Piston;Ceramic,Coating,Plasma Spray ‘Technique,Zirconia
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CHAPTER-9
CONCLUSION

Overall, the extensive investigation carried out on the design, structural and therma]

tive engine pistons has

ine performance and efficiency,

analysis, and experimental assessment of ceramic coatings on automo

provided valuable knowledge for enhancing eng

The initial step was utilizing CATIA software to create a robust piston design, which served
as a strong basis for subsequent analysis and review. This phase ensured that the design of

the piston was tuned to provide maximum performance and to be compatible with ceramic

coatings.

Furthermore, ANSYS software was employed to conduct .numer‘ical analysis in order to
evaluate the sfructural and thermal characteristics of pistons coated with different materials,
such as aluminium and proposed ceramic coatings like alumina, titania, and zirconia.
Through comparative investigation, it was determined that zirconia possesses superior
qualities in comparison to other ceramic coatings and aluminium. As a result, zirconia is

considered the most appropriate option fqr boosting piston performance.

After conducting the analysis, piston samples were created by applying a layer of zirconia
using the plasma spfay coating technique. These samples were then thoroughly examined
é mechanical and chemical stability of the coatings were

imental testing. The ‘ .
i e bonding and structure of the coatings

assessed by hardness and corrosion tests, while th

i i ctural analysis.
were  examined using light optical ~microscopy for microstru !

i i e with clos
resistance to corrosion, and a microstructur )
ce of these features demo

ely packed grain sizes and boundaries

trated the creation of a highly
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ABSTRACT

In today's competitive world any organization has to manufacture
high quality, defect freé products at optimum cost. The new culture of
total quality management, {otal productive management in the
manufacturing as wéll as service sector gave birth to new ways to improve
quality of products. By using various tools of ”IQM lxke KAIZEN, Six
Sigma, JIT, JIDCO, POKA YOKE, FMS etc. organuatlon 1s intended to
develop quality culture.

During actual manufacturing of any product there are too many
simple and monotonous Steps which are carried out by operators. These
monotonous work operations result in to mental fatigue and lack of
interest in work Which ultimately causes silly mistakes of operators and
we know that human is prone to errors even though he doesn't want it. To
avoid these simple mistakes, poka yoke concept play important role. By
implementing some simple solutions we can avoid mistakes. The long
term success of poka yoke gives output of saving time and we release the
work pressure on mind of worker. We can use creativity and special skills

of workers for more creative operations instead of increasing pressure for

monotonous activities.

f/‘e

Poka-Yoke is a quality control technique that prevents cfefects by

designing products and processes to avoid human errors. It's a key

component of lean manufacturing, ensuring high- quallty output thmu&h
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o €rTor is human nature so we can't
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Poka yoke is one of the most important tool in TQM (Total Quality
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st (waste due to rework, scrap) because we are sure about the quality Of product
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ABSTRACT

Materials such as tool steel, ceramic, metal matrix composite, and
Inconel widely are used in die melding, aerospace, sufgical and automotive
industries. Machining of these materials by using -traditional machining is
difficult due to high wear and corrosion resistance, hardness, and toughness
properties of them. Wire Electrical discharge machining (WEDM) is a non-
traditional method which is used most to machining of difficult-to-machine
materials. The metal-matrix composites are preferred due to their high hardness,
light weight, flexibility, high strength, simplicity, and ease of applicability which
make them potentially valuable in every industrious area like motor vehicles
industries, mechanical tools manufacturing industries, -structural applications,
and aerospace industries. Electro-discharge machining is a non-conventional
machining process, which uses short electrical diséharges to machine any
material of any hardness and strength levels if they are electrically conductive.

From the investigation, minimum Surface Roughness finish was obtained at

through higher-level pulse on medium level pulse off time and lower value of

gap voltage 2.74 um. During the experimentation the minimum machining timing

and MRR were obtained at all input process parameter were in lower level. The

medium level pulse on, high level pulse off and current were majorly influenced

with kerf width responses
Keywords: WEDM, Kerf Width, Ra, MRR
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CHAPTER-8
RESULT & CONCLUSION

8.1 TAGUCHI DESIGN RESULTS

OPTIMAL CONTROL FACTOR

1. Surface Roughness- Az (TON —28 1Ls) Bl (TOFF -34 ps) Cs (Volt-70)

2. Machining Timing- Az (T ON — 28 ps) By (T OFF - 34 pus) Cs (Volt-70)

3. Dia Err - A; (T ON — 26 ps) B3 (T OFF —42 ps) C2 (Volt-65)
PERCENTAGE OF CONTRIBUTION OF PROCESS PARAMETER

1. Surface Roughness-Pulse off time - 38%
2. Machining Timing- Pulse off time -41%

3. Dia Err - Pulse on time -49%
8.2 WEDM PROCESS CONCLUSION

The aim of the research work was to invesﬁgate the machinability of stainless

steel composite using WEDM. In this study, three process parameters are varied viz.
Pulse on time, Pulse off time and gap voltage with constant dielectric fluid pressure
wire tension and in the influence on the responses roughness average radius Error

and machining timing, Ra and Diameter error. Based on the experimental results the

following conclusions are drawn:

I. Minimum Surface Roughness finish was obtained at through higher-level pulse
| on medium level pulse off time and lower value of gap voltage 2.74 um During
the experimentation the minimum machining Timing was obtained at all input
process parameter were in lower level.

). Diameter error were measured with help of video measurmg setup The

determined diameter is 8.5mm. But during the WEDM process Very nearest
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ABSTRACT

The crashworthiness characteristics ol the light-weight inscribed structures of
different compositions of a) Polylactic acid b) Carbon fiber PLA, 70% of
Polylactic Acid and 30% of Carbon Fiber (CF PLA), with circular inscribed
structure with different shapes joining the tubular component to the cubic shell
are given as cylinder,square,triangle,hexagon,pentagon,which made under the
fused deposition modeling (FDM) are making to test under Quasi-static loading
in a UTM machine is done certain conditions of the speed of 2mm/min and the
crushing length of 30mm to know the energy absorption behaviour of the cellular
components. The crashworthiness parameters are calculated to make an
experimental d.ecisio'n of proving the composite is better on conventional
materials by some parameters like specific energy absorption, crush efficiency is
calculated to get the absolute outcome to the study. Finally, the different
components are made to test under compressive loading to calculate the
parameters are used to compare in terms of different graphs to make the best
component with high energy absorption properties to find the changes over the

properties of components in composites to compare with PLA and CF PLA.

Keywords: Polylactic acid, Carbon fiber polylactic acid, FDM Machine
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CHAPTER 7

CONCLUSION

fn his study, a two different types of materials of ¢ircy]
with different shape inseribed wag investigat
structures with high energy

ar & . en absorption und
I'he main findings of this study ¢

ar section structures
gated to achieve lightweight

er quasi-static Axial loading,
an be summarized as follows

In cylinder the maximum load w
minimum load was observed in PLA

L 2

as observed in CF PLA the

In Square inscribed the maximum load was observed in CF PLA the
minimum load was observed in PLA.

In Triangle inscribed the maximum load was observed in CF PLA
the minimum load was observed in PLA.

In Hexagon the maximum load was observed in CF PLA the
minimum load was observed in PLA.

In Pentagon the maximum load was observed in CF PLA the
minimum load was observed in PLA.

The crash-worthiness behaviour of different stiffeners structures and
energyabsorbing characteristics of 3D printed

CF PLA, PLA cdmponents were investigated in this experimental study.
‘ i i ’ ' ubic
Furthermore, the effect of material type, infill pattern and density on ¢
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ABSTRACT

’I‘mditlonal buildings were built with: consideration to climatic condition for keeping the

mmde, buxldmgs space cool in summer and warm in winter. These aspects were forgotten
in th(, modern arch:tccturc which essentially relies on mechanical methods of heating and
¢6_ol,ing involving large amount of energy intensive equipments. Due to growing energy
cyisis the practicing engineers and the government have been forced to reexamine the
whole approach of the design and control of building energy system. There is a need to
implement immense energy conservation measures to provide thermal comfort with
minimum energy consumpﬁoh. In inany urban buildings, ventilation is not sufficient,
| whz ch increases the temperature and also create unhealthy atniosphere inside the room. In
such buildings artificially induced ventilation through freely and available energy promote
c_o;gnfort conditions and reducing the temperature by 2 degrees to 3 degrees also creates

good circulation of fresh air inside the room. In the present work, the natural ventilation is

.

1mproved by using excess hot energy available during the summer days from the solar flat

plate collector and stored cool energy available during the early morning in the phase

change matcrials (PCM) based storage system is attempted. The effect of improvement in

natural ventilation has been studied by conducting an experiment on a low energy cabin

coﬁstructed inside the laboratory building. The flow behavior and temperature distribution

inside the building during natural ventilation and induced natural ventilation using solar

heét source and freecoolenergy was studied using CFD.
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: OPINg is tryly groundbreaking
-Dased |
¢d phase change Materig]g (PCMS) t
0

a alions of tradit Solar cogkers Th
. ese

‘ :: - This integration Tepresents a significant advancement in the Practicality of so|
ar

- cookers for slow cookin i i . .

& g, while also aligning with Sustainability goals through the

| us -fri : - .

- use of eco friendly materials. The incorporation of nano-bio PCMs not only extends
the cooking capabilities of solar cookers but also contributes to promoting eco-

- friendliness and sustainability. This represents a major step forward in making solar

“oking a more viable and widely adopted method of food preparation.

Our gogp is to revolutionize solar cooking by providing a more versatile and effective

s but also contributc,:s to

S i . aq e,
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ABSTRACT

Desalination of brackish and sca water with rcnewabrlc energy source is an
important economical solution for obtaining potable water. There are different
techniques were used to improve the solar still productivity. So, this research deals
with improving the solar still productivity by using ultrasonic waves, Atomized saline
water has been utilized as a motivator to enhance the humidification process inside

 the SS cavity. The tests were done during mar. and apr. 2023 under the climate of
kanathur,12.8663° N, 80.2447° E . Due to the negative influence of fogging on heat
transfer by radiation, an on-off timer is utilized to control the HFU atomizer on-time
and off-time which helps to avoid this influence. The different parameters such as the
atomizer number, water height, feed water salinity and on- iime and off-time were
studied with two operating modes; HFU-SS and C-SS. It has been found that the
saline water atomizing by ultrasound waves significantly augments the evaporation
performance inside the SS cavity. Results depict that the increasing of the atomizer
number has a positive influence on the system efficiency and productivity. This is
 done with the help of a cotton cloth, which is mounted on the frame. Also, it helps in
reducing the characteristic dimension of still. solar still has yielded 53.12% higher in
comparison to the conventional Results show that the C-SS and HFU-SS daily
productivity. HFU-SS gives 33.26% higher distillate yield from 11:00 to 18:00 h in
contrast to CSS .The average ‘thermal efficiency of the HF U-SS atomizer was
augmented compared to C-SS. Also, 'an cconomic analysis was performed and

illustrated that the cost of distillate water from HFU-8S less than C-SS

Keywords: High frequency ultrasound; Conventional Solar Still; Production cg&m CIPAL
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CHAPTERG

'CONCLUSION

In the initial phgse of our research, we delved into enhancing heat transfer
rates, mitigating water hardness, and boosting évaporation rates through the
fusion of solar still technology with ultrasound assistance. 6ur efforts were
concentrated on investigating the optimal inclination angles for the solar still,
determining the frequency rate of the ultrasonic atomizer, outlining the
project objectives, and meticulously selecting and procuring the necessary
* materials for the endeavor. Additionally, significant progress was made in the
partial fabrication of the desélination system, laying the groundwork for

subsequent phases of experimentation and refinement.

The solar humidification and dehumidification desalination is studied
experimentally during the three summer months. Solar radiation, air flow rate
and the water spray flow rates effects were measured for determining the most

water productivity. The mean internal efficiency of HF SS has improved by

31.04% 1n compa

examined with five mod

rison to CSS. Furthermore, solar HDH desalination was

ules of Ultrasonic humidifiers to increase the

freshwater’s productivity-
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ABSTRACT

In today's world, there is a pressing need to shift from non-renewable to

renewable energy sources. This study explores an innovative solar thermal energy

s to maximize solar energy capture.

age system that uses reflective glass mirror
ignificantly enhances

stor.
ng solar rays onto a specific area, this system St

| 'By concentrati
n. The specialized storage medium within the

the efficiency of energy collectio

signed for optnnal 60% heat retention and 25 9% minimal energy loss.

” 5Wysten1 is de
Our experiments reveal that this setup greatly improves thermal efficiency
1t also extends the usability of stored ene
al conditions. This approach not only

intains excellent

rgy significantly,

ing effective under various environment
n and storage efficiencies but also mat

achieves high absorptio
s. These promising results suggest

nergy recovery after extended period

able and could play a crucial role in transitioning {0

sustainable energy source.

Key words: Solar Thermal Storage, Renewable Energy Source, Efficiency

f Thermal Storage
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CHAPTER 5
CONCLUSION

The "Lxperimental ap |
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This innovative

i:%?}mxacml the efficiency of solar thermal storage, de
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smprovements in the capacity for capturing and & substantial

retaining the
rmal energy Cur
sxsﬁf m., designed with a concentration ratio of 50:1, has sl :
a5 shown exceptionat
perimﬂm“w by concentrating solar energy into a single focal point wh ’(
g i single jocal pomnt whers it i
efficiently absorbed and stored. The experimental results b

s i ave revealed that our
gy_stcm w:achreves a thermal efficiency increase of up to 70% compared to
conventional flat-plate collectors. Additionally, the system's energy absorption
efﬁcwncy reached approximately 85%, with a stomgc capacity of up to 100
"L’Wh/m-” One of the most 51gmﬁcant achievements of this project is the ability of
ﬂm storage system to maintain over 90% of thermal energy retrieval efficiency
eﬁven 24 hours after storage. This performance is a testament to the effectiveness
.‘éf-;ﬁ}e newly developed storage material, which is engineered to maximize heat
retention and minimize thermal losses. The practical implications of these results
are profound, especially in the context of the current global energy landscape.
_Wm projections from the International Energy Agency suggesting a nearly 0%
increase in worldwide energy consumption by 2050, the need for efficient and

.sustamable energ_,y solutions has never been more critical. Our solar thermal

as the intermittency of solar power,
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2024TO21°"FEB 2024). HE WAS IN CHARGES OF HDPE & DI PIPE LAYING
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GE3451 ENVIRONMENTAL SCIENCES AND SUSTAINABILITY
LTPC
2002

OBJECTIVES:

0 To introduce the basic concepts of environment, ecosystems and biodiversity and emphasize on
the biodiversity of India and its conservation.

U To impart knowledge on the causes, effects and control or prevention measures of environmental
pollution and natural disasters. i

[ To facilitate the understanding of global and Indian scenario of renewable and nonrenewable
resources, causes of their degradation and measures to preserve them.

0 To familiarize the concept of sustainable development goals and appreciate the interdependence
of economic and social aspects of sustainability, recognize and analyze climate changes, concept
of carbon credit and the challenges of environmental management.

U To inculcate and embrace sustainability practices and develop a broader understanding on green
materials, energy cycles and analyze the role of sustainable urbanization.

UNIT I ENVIRONMENT AND BIODIVERSITY 6

Definition, scope and importance of environment — need for public awareness. Eco-system and
Energy flow— ecological succession. Types of biodiversity: genetic, species and ecosystem
diversity— values of biodiversity, India as a mega-diversity nation — hot-spots of biodiversity —
threats to biodiversity: habitat loss, poaching of wildlife, man-wildlife conflicts — endangered and
endemic species of India — conservation of biodiversity: In-situ and ex-situ.

UNIT IT ENVIRONMENTAL POLLUTION 6

Causes, Effects and Preventive measures of Water, Soil, Air and Noise Pollutions. Solid,
Hazardous and E-Waste management. Case studies on Occupational Health and Safety
Management system (OHASMS). Environmental protection, Environmental protection acts.
UNIT III RENEWABLE SOURCES OF ENERGY 6

Energy management and conservation, New Energy Sources: Need of new sources. Different types
new energy sources. Applications of- Hydrogen energy, Ocean energy resources, Tidal energy
conversion. Concept, origin and power plants of geothermal energy.

UNIT IV SUSTAINABILITY AND MANAGEMENT 6

Development, GDP, Sustainability- concept, needs and challenges-economic, social and aspects of
sustainability-from unsustainability to sustainability-millennium development goals, and
protocols- Sustainable Development Goals-targets, indicators and intervention areas Climate
change- Global, Regional and local environmental issues and possible solutions-case studies.
Concept of Carbon Credit, Carbon Footprint. Environmental management in industry-A case

study. _

UNIT V SUSTAINABILITY PRACTICES 6 : W —
Zero waste and R concept, Circular economy, ISO 14000 Series, Material Lite cycle assessment,
Environmental Impact Assessment. Sustainable habitat: Green buildings, Green materials, Energy
efficiency, Sustainable transports. Sustainable energy: Non-conventional Sources, Energy Cycles-

PRINTTP S
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MOHAMED SATHAK /7.
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L
34, Rajiv Gandhi Salai (OMR|, Siruseri iT Park, Chennai - 603 103. b

carbon cycle, emission and sequestration, Green Engineering: Sustainable urbanization- Socio-
economical and technological change.

TOTAL : 30 PERIODS
OUTCOMES:
L To recognize and understand the functions of environment, ecosystems and biodiversity and
their conservation. o
[ To identify the causes, effects of environmental pollution and natural disasters and contribute to
the preventive measures in the society.
0 To identify and apply the understanding of renewable and non-renewable resources and
contribute to the sustainable measures to preserve them for future generations.
1) To recognize the different goals of sustainable development and apply them for suitable
technological advancement and societal development.
[ To demonstrate the knowledge of sustainability practices and identify green materials, energy
cycles and the role of sustainable urbanization.

TEXT BOOKS:

I. Anubha Kaushik and C. P. Kaushik’s “Perspectives in Environmental Studies”, 6th Edition, New
Age International Publishers ,2018.

2. Benny Joseph, ‘Environmental Science and Engineering’, Tata McGraw-Hill, New Delhi, 2016.
3. Gilbert M.Masters, ‘Introduction to Environmental Engineering and Science’, 2nd edition,
Pearson Education, 2004. (

4. Allen, D. T. and Shonnard, D. R., Sustainability Engineering: Concepts, Design and Case
Studies, Prentice Hall.

5. Bradley. A.S; Adebayo, A.O., Maria, P. Engineering applications in sustainable design and
development, Cengage learning.

6. Environment Impact Assessment Guidelines, Notification of Government of India, 2006.

7. Mackenthun, K.M., Basic Concepts in Environmental Management, Lewis Publication, London,
1998.

REFERENCES :

I. RK. Trivedi, ‘Handbook of Environmental Laws, Rules, Guidelines, Compliances and
Standards’, Vol. I and I, Enviro Media. 38 . Edition 2010.

2. Cunningham, W.P. Cooper, T.H. Gorhani, ‘Environmental Encyclopedia’, Jaico Publ., House,
Mumbai, 2001.

3. Dharmendra S. Sengar, ‘Environmental law’, Prentice hall of India PVT. LTD, New Delhi, 2007.
4. Rajagopalan, R, ‘Environmental Studies-From Crisis to Cure’, Oxford University Press, Third

Edition, 2015, ‘
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CME365 RENEWABLE ENERGY TECHNOLOGIES
LTPC

3003

COURSE OBJECTIVES

I To know the Indian and global energy scenario

2 To learn the various solar energy technologies and its applications.
3 To educate the various wind energy technologies.

4 To explore the various bio-energy technologies.

5 To study the ocean and geothermal technologies.

UNIT - I ENERGY SCENARIO 9

Indian energy scenario in various sectors — domestic, industrial, commercial, agriculture,
transportation and others — Present conventional energy status — Present renewable energy status-
Potential of various renewable energy sources-Global energy status-Per capita energy consumption
- Future energy plans

UNIT - I SOLAR ENERGY 9
Solar radiation — Measurements of solar radiation and sunshine — Solar spectrum - Solar thermal

collectors — Flat plate and concentrating collectors — Solar thermal applications — Solar thermal
energy storage — Fundamentals of solar photo voltaic conversion — Solar cells — Solar PV Systems
— Solar PV applications.

UNIT — Il WIND ENERGY 9
Wind data and energy estimation — Betz limit - Site selection for windfarms — characteristics —

Wind resource assessment - Horizontal axis wind turbine — components - Vertical axis wind turbine
— Wind turbine generators and its performance — Hybrid systems — Environmental issues -
Applications.

UNIT = 1V BIO-ENERGY 9
Bio resources — Biomass direct combustion — thermochemical conversion - biochemical

conversionmechanical conversion - Biomass gasifier - Types of biomass gasifiers - Cogeneration
— Carbonisation — Pyrolysis - Biogas plants — Digesters —Biodiesel production — Ethanol
production - Applications.

UNIT - VOCEAN AND GEOTHERMAL ENERGY 9
Small hydro - Tidal energy — Wave energy — Open and closed OTEC Cycles — Limitations —

Geothermal energy — Geothermal energy sources - Types of geothermal power plants —

Applications- Environmental impact.
TOTAL:45 PERIODS

OUTCOMES: At the end of the course the students would be able to
1. Discuss the Indian and global energy scenario.

2. Describe the various solar energy technologies and its applications. [O/A ' gt

3. Explain the various wind energy technologies.
4. Explore the various bio-energy technologles

PRINCIPAL
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OMF751 LEAN SIX SIGMA

OBJECTIVE:
0 To gain insights about the importance of lean manufacturing and six sigma practices.

UNIT I LEAN & SIX SIGMA BACKGROUND AND FUNDAMENTALS 9
Historical Overview — Definition of quality — What is six sigma -TQM and Six sigma - lean
manufacturing and six sigma- six sigma and process tolerance — Six sigma and cultural changes —
six sigma capability — six sigma need assessments - implications of quality levels, Cost of Poor
Quality (COPQ), Cost of Doing Nothing — assessment questions
UNIT Il THE SCOPE OF TOOLS AND TECHNIQUES 9
Tools for definition — IPO diagram, SIPOC diagram, Flow diagram, CTQ Tree, Project Charter —
Tools for measurement — Check sheets, Histograms, Run Charts, Scatter Diagrams, Cause and
effect diagram, Pareto charts, Control charts, Flow process charts, Process Capability
Measurement, Tools for analysis — Process Mapping, Regression analysis, RU/CS analysis,
SWOT. PESTLE, Five Whys, interrelationship diagram, overall equipment effectiveness, TRIZ
innovative problem solving — Tools for improvement — Affinity diagram, Normal group technique,
SMED., 5S, mistake proofing, Value stream Mapping, forced field analysis — Tools for control —
Gantt chart, Activity network diagram, Radar chart, PDCA cycle, Milestone tracker diagram,
Earned value management.
UNIT I SIX SIGMA METHODOLOGIES 9
Design For Six Sigma (DFSS),Design For Six Sigma Method - Failure Mode Effect Analysis
(FMEA), FMEA process - Risk Priority Number (RPN)- Six Sigma and Leadership, committed
leadership — Change Acceleration Process (CAP)- Developing communication plan — Stakeholder
UNIT IV SIX SIGMA IMPLEMENTATION AND CHALLENGES 9
Tools for implementation — Supplier Input Process Output Customer (SIPOC) — Quality Function
Deployment or House of Quality (QFD) — alternative approach —implementation — leadership
training, close communication system, project selection — project management and team —
champion training — customer quality index — challenges — program failure, CPQ vs six sigma,
structure the deployment of six sigma — cultural challenge — customer/internal metrics
UNIT V EVALUATION AND CONTINUOUS IMPROVEMENT METHODS 9
Evaluation strategy — the economics of six sigma quality, Return on six Sigma (ROSS), ROI, poor
project estimates — continuous improvement — lean manufacturing — value, customer focus,
Perfection. focus on waste, overproduction — waiting, inventory in process (I1P), processing waste,
transportation. motion, making defective products, underutilizing people — Kaizen - 58

TOTAL: 45 PERIODS

OUTCOME:

I The student would be able to relate the tools and techniques of lean sigma to incre
p[-OdUCtiVity [\/‘//— /
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