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Abstract

Essential oils are basically plant extracts. They're
made by steaming or pressing various parts of a
plant (flowers, bark, leaves or fruit) to capture the
compounds that produce fragrance. Essential oil
finds extensive applications in variety of consumer
goods apart from medicinal and antibacterial
activity. Though various methods available to
obtain essential oils from plant extract,
hydrodistillation is widely accepted method of
extraction. Hydro-distillation uses water (steam) as
an extraction solvent to recover volatile and polar
components of plant materials. As the
hydrodistillation method of extraction of essential
oils is easy to execute and operate, it can provide
the sustainable solution for improving socio-
economic structure of underprivileged farmers.

Keywords: Essential oils, Extraction,
Hydrodistillation Introduction:

Essential oils obtained from plants found extensive
applications in variety of consumer products including
cosmetics, perfumes, soaps & detergent industries, in
production of pharmaceuticals, confectionary [!
products, alcoholic beverages, toiletry consumer
products and many more consumer oriented valuable
products. These essential oils are minor products as
compared to conventional agricultural production, but
still they cannot be ignored as they found widespread
range of usages in commercially important consumer
products, in spite of their presence in lower amounts.
One cannot imagine making of soft drinks, deserts,
body lotions without them. Essential oil therapy,
which is also known as aromatherapy ?! improves
health of body and mind, involves the use of
medicinally important plant extracts. Traditional
techniques adopted for the recovery of essential oil are
known from ancient times.

Essential oils are generally extracted by distillation
process, often by using steam. Solvent extraction,
absolute oil extraction, resin tapping, wax embedding,
and cold pressing are the techniques available and
used for oil extractions.

Water distillation, steam distillation, combination of
water and steam distillation are the commonly
accepted and used methods of oil extraction on
commercial basis. Hydro distillation is one of them,
which involve use of water or steam. This technique is
used for the extraction of essential oils and compounds
from plant materials, since long times.

water -gf——— «% a

waler ————Jp= o

.- clevenger

Essential oil - | @
water - - - - =

@, steam containing
,  essential oil
i

Mixture of ... g
sample and water
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Schematic set-up for hydrodistillation

A plant matrix when it is used in hydrodistillation,
water and steam plays a vital role to free the bioactive
compounds from it. From drying of essential oils and
other bio-active compounds sodium sulfate in
anhydrous form is used. Temperature plays an
important part in hydrodistillation and it is established
to perform hydrodistillation operation well above the
boiling point of water. But this high temperature also
has the disadvantages of losing important volatile
components and other valuable temperature sensitive
bio-active compounds.
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Industrial set-up for hydro-disiiaion

In actual practice for extraction of essential oil from
plant materials, plant material is placed along with
water which is present in sufficient quantity in a vessel
or tank. These contains of the vessel are allowed to
boil by heating medium. Sometimes steam is also
injected to facilitate extraction. The combination of
steam and boiling water, volatile essential oil separates
out from the plant bodies. These volatile components
alternatively taken away by water vapor and collected
in receiving flask after condensation. Clevenger
apparatus [ is a set-up available to carry out
hydrodistillation.

The technique gas chromatography coupled to mass
spectrometry (GC-MS)B! are used for the analysis of
volatile and semi-volatile compounds found in plant
materials during extraction by hydrodistillation. Along
with that chemical composition, physical properties
and yield percentage of essential oils are the
parameters investigated during characterization.

Discussion:

Essential oils can be extracted by variety of methods,
but hydrodistillation dominates rests by providing
easy applicability, yield and quality of oils extracted.
Numerous researches are going in different parts of the
world to extract oils from local variety of plants.
Essential oils are extracted from various parts of plants
such as stem, flowers, leaves, fruits, roots.

Nur Nasulhah Kasim &etl. studied potential activity of
Cinnamon essential oil as a natural insecticides and
ants repellent™ and found that solvent extraction
shows an effective method on cinnamon essential oil
extraction with positive insecticidal and repellent
activity on ants.

Yu-Chang Su etl studied essential oil compositions
and antimicrobial activities of various parts of Litsea
cubebal® and found that essential oils present a
potentially good choice as antibacterial agents.

Ahlem Haj Ammar &etl. carried research on
optimization of operating conditions!”! of Tunisian
myrtle (Myrtus communis L.) essential oil extraction
by a hydrodistillation process and found that

experimental design methodology could efficiently be
applied to characterize the analytical parameters
affecting the hydrodistillation process.

Rui Wang, Ruijiang Wang and BaoYang carried out
investigations on extraction of essential oils from
cinnamon leaves®® and identification of volatile
compound compositions and trans-Cinnamaldehyde
was detected to exist in all the species tested as an
important volatile component.

Ana Cristina, Atti-Santos &etl. carried extraction of
essential oils from lime™ (Citrus latifolia Tanaka) by
hydrodistillation and supercritical carbon dioxide for
various parameters and proposed optimum conditional
parameters for oil extraction.

Mohammad H.Eikania &etl. carried out research on
subcritical water extraction!'! of essential oils from
coriander seeds (Coriandrum sativum L.) and studied
extraction efficiencies by subcritical water extraction,
hydrodistillation and Soxhlet extraction.

Various technologies are adopted by numerous
research groups to obtain essential oils from plant
extracts. Amongst these steam and boiling water
combination through hydrodistillation is found to be
most suitable as far as yield, qualitative and
quantitative parameters are considered. This relatively
simple and easy to operate technique, hydrodistillation
can provide a sustainable solution for extracting oils
from parts of the plants. This technique can be easily
understood, installed, executed and operated by even
uneducated population which is living in rural ares of
developing countries like India. If such types of small
essential oil extraction plants are installed by
government agencies or by non profit organizations in
rural areas and if they are handed over to the under
privileged people, definitely it will boost their
confidence for improving their socio-economic status.
At the same time it will also reduce their dependency
and really the dream of Atmanirbhar Bharat will come
into existence.

Conclusion:

Agriculture sector is increasingly dominated by large
scale industrial production, the production of essential
oils from plant extracts is still conquered by small
farmer communities and as such makes an important
contribution in earning, and livelihoods of relatively
poor rural populations in economically emerging
countries especially of Asia region. Impact of change
in  export/import policies for agricultural based
commodities, falling prices of agricultural
commodities, decreasing profitability of agricultural
crops, dependency on monsoon, maintenance of
ecological balance are the problems faced by
agricultural sector.
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A economical extraction of essential oils can provide
the viable solution to the the problems which are faced
by low income agricultural groups and small farmers.
As the hydrodistillation method of extraction of
essential oils is easy to execute and operate, it can
provide the sustainable solution for improving socio-
economic structure of underprivileged farmers.
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ABSTRACT

It is essential to maintain desired temperature
range to obtain an optimum performance of
battery. Battery thermal management system
reduces the surface temperature. Literature review
suggests the use of hybrid cooling system along
with heat pipe based cooling. Battery pack
containing five cells are tested for three different
cooling systems; natural convection, cold plate and
heat pipe with extended fins. The comparative
analysis shows results for various discharge rates
of battery i.e. 4C, 6C and 8C. With reference to the
simulated results it seems that temperature at the
centre of each battery is higher compare to the
other region. The shows that heat pipe effectively
reduce battery temperature within desired limit for
various discharge rates.

I INTRODUCTION

Every country in the world wants to gain a title of
developed country rather than developing or
undeveloped country. While developed countries
aiming for more betterment in different sectors. This
race is bounded with one common point i.e. Energy.
So, there is direct relation between energy utilization
and development of country. In the fulfillment of this
objective from last few decades different energy
resources are mugged up like fossils fuels, oils,
nuclear etc. This leads to global issue of environmental
pollution. Different types of emissions caused climatic
changes which are hazardous for us and mother earth
as well. Transport section is the biggest contributor
around 24% for direct carbon dioxide emission to the
environment after fuel combustion [1].

On the other side we are still short with energy
availability for our development. To resolve this issue
of energy shortage and global pollution a sustainable
solution is required. Sustainable development will take
care of environmental, economical development as
well. Concept of electric vehicles (EVs) strongest
alternative for the internal combustion engines, which
may reduce the air pollution up to certain extent.

Li-ion batteries gaining popularity due their numerous
advantages like zero emission, recyclability, good
power density in the electronic appliances and EVs.

Although Li-ion batteries are having positive attribute,
it has few limitations during high current applications
and overheating problem due to excessive heat
generation [2]. The Li-ion batteries perform better for
the temperature range 15 °C to 40 °C [3]. Operation of
batteries below and above to the given limits may lead
to the serious issue like explosion or short circuit.
Therefore it is essential to provide optimize thermal
management system for given temperature range.

Henceforth many of the researcher working
extensively on developing optimized battery thermal
management system. Researchers categorized these
systems in to two basic types i.e. active and passive
cooling [6]. The active cooling preferred the use of air
and liquid to fulfill the target, while passive cooling
utilizes phase change materials (PCM), heat pipe and
nano materials. Each of these methods has their own
limitations and advantages. While choosing a BTMS
few factors needs to be keep in mind like volumetric
constraints, cost of installations and efficiency of
system.

Air and liquid cooling comes under the external
cooling category. Many researchers worked on natural
and forced cooling and reported their work. In
comparison with natural cooling, the forced cooling
serves better results [4]. The air cooling consistently
increasing day by day by optimizing few parameters
like; cell arrangement, air flow rate and flow path etc.
[5, 6, 7]. Though air cooling is easy and simple to
implement, its use is limited due to low heat carrying
capacity with increased battery pack.

The passive cooling can satisfy requirement of battery
thermal management along with active cooling
system. On the other hand, liquid cooling is a
successful method for thermal management of high-
power battery packs. The limitations of individual
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systems can be overcome by optimize battery thermal
management system (BTMS); which may provide
solution to overcome restrictions of individual
methods. The BTMS promotes the use of two or more
cooling systems to improve the performance of
system. This work tries to highlight use of heat pipe
based hybrid cooling systems. In this heat pipe can be
comprise with other systems like air cooling, cold
plate, PCM etc. Heat pipe assisted cooling compared
individually with natural cooling, cold plate and heat
pipe with extended fins. This innovative idea can be
betterly optimize and much work is already going to
design and optimize BTMS for EVs.

I1. LITERATURE SURVEY

Li-ion batteries are main power source of energy for
automotive industry in the future due to its numerous
advantages. Hence to ensure maximum effective
utilization of power source is of prime importance.
Previous studies identified that, battery performance is
much more affected by battery operating temperature.
The efficient working temperature range for the
battery is 25 °C to 40 °C [4, 5]. If the battery
temperature increased beyond this limit, its
performance decreasing considerably.

So, battery thermal management is an integrated
component for battery pack design. Zhang et al. [17]
enlisted basic functions of BTMS, which are: maintain
the desired temperature range for battery efficient
operation, dissipate excessive heat and preheat the
battery when required. The BTMS are categorized in

to three parts: air, liquid and phase change material.
Though air cooling method have significant advantage
of simple design and light weight, it has comes up with
challenge of increased volume of battery pack and low
thermal conductivity. To prevail over this liquid
cooling system comes with solution of high thermal
conductivity. Liquid cooling proves an efficient
technique in comparison with air cooling. Irrespective
of this, it has some drawbacks like complex structure
design, high pumping power and leakage risk.

With reference to above highlighted points a concept
of hybrid BTMS is introduced in which two categories
of BTMS are united together to accomplish superior
results. Wei and Agelin-Chaab [15] collective air
cooling and liquid cooling BTMS. The authors
conducted an experimental study utilizing a
arrangement of evaporative phase change, convective,
and conductive cooling effects. The hybrid BTMS
displayed a 56% and 20% improvement in temperature
uniformity and battery cooling, respectively. Saw et
al. [35] also investigated hybrid battery pack with mist
cooling. The results of the study accomplished that 3%
mist and 5 g/s mass flow rate is essential to maintain
the cell’s surface temperature to less than 40 °C.
Hybrid BTMS are displaying promising results and
more follow a line of investigation is required in this
area.

So, heat pipe based battery thermal management could
be alternative near future. Various authors worked on
heat pipe based cooling systems. The summery of that
literature mentioned in tablel.1.

Reference Method Remark Scope for future work

Q.L. Yue et. al [9] Micro heat pipe, air | Significant reduction in

convection and spray | maximum temperature

1.8% power loss for water circulation,

water High discharge rate

Yunhua Ganet. a/[10] | Heat pipe along with | Significant reduction in | High temperature at centre of battery

Aluminium sleeves maximum temperature | pack Shape of heat pipe and Sleeve

material

Hamidreza Behi et. a/ | Heat pipe copper sheet | Temperature High temperature at centre of battery
[11] (HPCS) uniformity improved by | pack

73.4%
Heat pipe fluid

Hamidreza Behi er. al | Sandwiched heat pipe | Maximum temperature | Battery pack module should be tested
[12] cooling system (SHCS) | reduced by 33.4%

and air cooling Optimize of the SHCS in different

boundary conditions and wet cooling
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option to increase the efficiency of the
cooling system.

Yuan Li et. al [13] Heat pipe and cold plate

Temperature
uniformity improved by
6.94%

Should be high tested for discharge rate

Coolant flow can be improved

Mohamed H. A.
Elnaggar et. al [14]

Finned L Shape heat pipe

Thermal resistance

reduced

Integration of heat pipe with liquid
cooled systems required

Jianqin Wang et. a/[15] | Optimization of heat pipe

geometry

Best performance at 4
mm thickness and 60
mm height

CFD simulations can be done for battery
pack module

Hussein Mbulu et. al
[16]

L and I shape heat pipe
testing under high power
input

Maximum Temperature
is in desirable range

Evaporator design can be improved,
higher thermal conductivity cooling
liquid.

Z. Liang et. al [17] Flat heat pipe with cell to

cell variation

Maximum Temperature
and temp. difference
limits to 50 °C and 5 °C

Insufficient cooling capacity for high
tolerance cells

Kai Chen et. al [23] Heat pipe with PCM

Maximum Temperature

Effective PCM material thickness is

material difference reduced to | required
30%
Rui Zhao et. al [24] Heat pipe with wet | Maximum Temperature | High discharge rate
cooling is in desirable range
Table 1.1 Summery of heat pipe literature.
I11. METHODOLOGY In case of cold plate, batteries are separated by cold

Electrochemical reactions exhibit large amount of heat
during high discharge rates. Movement of electrons
during charging and discharging results in heat
generation. The electrochemical reactions represented

below: )
Charging

At positive electrode:  LiFePO4

. . ——
LijxFePOs + xLi* +xe” ... (1)
Discharging
At negative electrode: xLit+ xe-+6C g Charging
LixC6 ... _—
Discharging

Simplified transient heat transfer model for prismatic
battery is considered neglecting the heat transfer due
to radiation and convection inside the battery.
Basically this work comprises testing experimental set
for three different battery packs: 1) Natural
Convection, 2) Cold Plate, 3) Heat pipe with extended
fins. For natural convection battery pack the batteries
are equally spaced and air gap of 3 mm is maintained.

_

plate of given size [1].

For the third case, heat pipe is used along with
extended fins. The experiments were conducted for
different discharge rates like 4C, 6C, 8C and rise in
maximum temperature to analyze the cooling
performance of battery in comparison with each
system. The experimental results validated with
simulation on STAR CCM+. Free convection
boundary convection was imposed [1]. Five battery
cells in series connected to each other to form battery
module pack. The specifications of battery cell listed
in table 4.1. The aim of experimental set up was to
record the thermal effects and modify battery thermal
management. The battery packs are sandwiched by flat
heat pipes from both sides as shown in figure 4.1.
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(a) (b)

Figure 4.1: Battery packs with heat pipe and
extended fins [1].

Parameter | Value Parameter Value
Battery LiFePO4 | Height 100
mm

Shape Prismatic | Normal 8.5 Ah
Capacity

Length 70 mm Charging 3.65
voltage (V)

Width 27 mm

Table 4.1: Battery specification [1].
Heat generated by

batteries s $Ligmo. EiaEkPE’W

Sy GLLLL

Vapor flow

Evaporation section

Figure 4.2: Heat transfer in heat pipe [4]

Evaporation section of flat heat pipe is in contact with
battery surface, from where heat is carried away to the
condensation section. The condensation section of
heat pipe comprised with arrangement of additional
fins to dissipate as much as possible heat form system
as shown in figure 4.2.

The specification of heat pipe and fins are tabulated
below in table 4.2.

Parameter Heat pipe Fins
Length 70 mm 70 mm
Width 12 mm 12 mm
Thickness 3 mm 1 mm
Material Aluminum Aluminum
Working fluid | Water or | Air

ethanol

Table 4.2: Specifications of heat pipe and Fins [1].
IV. SUMMARY
A. Thermal behavior at 2C dischege rate

Condensation section

The data shows that the temperature during the charge
process was much lower than that during the discharge
process. Therefore, only the surface temperature
during discharging is discussed in this section. Fig. 5.1
shows the temperature variations with time at a 2C
discharge rate. The temperature difference at the
symmetry point did not exceed 0.2 °C, and the
temperature uniformity on the front and back of the
battery was good. Hence, only the temperatures at five
locations on one surface were collected and analyzed
in the subsequent experiments.

35
—=— pointl
34 |- —e— point2
—&— point3
3Brl point4
— | [—*— point5
8 = —<— point6
g 31 F [—>— poimt?
= —e— point8
;ﬁ. 30 [ —=— point9
[L_" 20 * — point10

Time (s)
Figure 5.1: Temperature distribution in battery pack [1]
The maximum temperature, the temperature

difference between different batteries in the module
was also of major concern. The thermocouples records
that the temperature for discharging process much
higher as compare to charging process.

25 1 1 i 1 L 1 Il 1 1 L
0 200 400 600 800 10001200 1400 1600 18300 2000

55 F |—s— 4C " (a)
I *— 6C £~
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— I ;f .'.‘.
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E r I’ -'- ."-/
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[t ==
25 =T
0 200 400 600 200 1000
Time (s)
Figure 5.2: Temperature variation for different
discharge rates [1]
The maximum temperature and temperature

differences across the pack level are significant factors
that may influence the long-term performance of a
battery system. Fig. 5.2 shows the maximum
temperature and temperature difference distribution of
the battery module at different discharge rates (4C, 6C,
and 8C). When the battery module was discharging at
6C, the surface maximum temperature reached 48.9 °C
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at the end of the discharge process. The maximum
temperature was up to 54.3 °C for a discharge rate of
8C, which greatly exceeded the safe temperature
range. Therefore, the battery thermal management
system for a high discharge rate of the battery is
particularly important.

B. Simulation of heat pipe with extended fins
Figure 5.3 shows the temperature distribution contour
of the flat heat pipe cooling system at a 4C discharge
rate. The internal temperature field and the center
section (x=35 mm) temperature distribution contours
are shown in figure 5.3. The surface temperature of the
battery pack far from the fins was higher, and the
highest temperature appeared in the middle of the
battery pack, which was about 30.5 °C, while the
average temperature of the fins was 27.7 °C. This was
mainly because the heat transfer rate of the battery
pack near the side of the flat heat pipe was faster, and
the heat could be dissipated quickly. The lowest
temperature of the battery pack was 27.2 °C, and the
maximum temperature was 30.5 °C at a 4C discharge
rate, which was lower than the upper limit of the safe
working temperature.

— Temperature ()
Ry 30.487

& - 29.830
29.174
28518
. B 7 552
-

37.206

‘Z
&)
Figure 5.3: Battery pack temperature distribution countor
(1]
Moreover, the maximum temperature difference
between the battery packs was only 3.3 °C, which
meets the requirement of the maximum temperature
difference within battery packs.
C. Comparison at different discharge rates

To highlight the advantages of the flat heat pipe
cooling system, we set up two other battery packs for
comparison to analyze the temperature variations
under different discharge rates (4C, 6C, and 8C). In
one pack, natural convection occurred, and every cell
of the pack had a 3mm air gap. The other pack used
aluminum plate cooling, where the flat heat pipes were
replaced with aluminum plates of the same size and
configuration. Figure 5.4 shows the maximum
temperature variations of the battery pack under the
three thermal management modes. In figure 5.4, at the
beginning of the discharge, there was little difference
between the three modes. Over time, the temperatures

of the batteries increased. The maximum temperature
was 42.4 °C under natural convection.
as

—=— Natural convection
—&— Aluminum plate
—&— Heat pipe

B
[=]

Maximum temperature (C)
W w
[=] L

]
7]

0 200 200 600 800 1000
Time (s5)
Figure 5.4: Battery surface temperature curves for 4C [1]

For the aluminum plate cooling and flat heat pipe
cooling, the maximum temperatures were 34.0 and
30.5 °C, respectively. Compared with natural
convection and aluminum plate cooling, the maximum
surface temperature of the flat heat pipe was less by
28.1% and 10.3%, respectively. Thus, the heat
dissipation due to the flat heat pipes was significant.
As shown in Fig. 5.5, the discharge time was 600 s.
Under natural convection, the temperature exceeded
40 °C at 380 s, and the temperature reached 49 °C by
the end of the discharge, corresponding to a
temperature rise rate of 0.04 °C /s. The maximum
temperature did not exceed 35 °C under heat pipe
cooling. The final temperature rises for the natural
convection and aluminum plate cooling were 24.2 °C
and 15.0 °C, respectively.

50

—=— Natural convection

— 45 | * Aluminum plate
e —&— Heat pipe
2
=3
= 40 -
gl-’_- .r."“
5 35
5 “M
=
§ 30

25

a |[IJU 2!‘]0 3[‘)‘0 4(‘]0 Sl;l] 6(‘]0
Time (s)

Figure 5.5 Battery surface temperature curves for 6C [1]
The maximum temperature for the heat pipe cooling
was 29.2% and 12.9% less than the surface
temperatures for the natural convection and aluminum
plate cooling, respectively. When the discharge rate
increased to 8C, the temperature of natural convection
increased sharply to about 53 °C, as shown in fig. 4.6,
which exceeds the design requirements.
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Figure 5.6 Battery surface temperature curves for 8C [1]

When the flat heat pipes were added to the battery
thermal management system, the maximum
temperature was no more than 38 °C. Although the
aluminum plate cooling mode was better than the
natural convection, the maximum temperature still
increased to 44 °C, which is 6 °C higher than that of
the flat heat pipe cooling mode. During the 8C rate
discharge, the temperature rise rate of the flat heat pipe
was 0.03 °C /s. Compared with natural convection and
aluminum plate cooling, the temperature rise rate was
reduced by 52.7% and 31.1%, respectively.

V. Conclusion

Battery thermal management system is an essential
component to utilize battery energy efficiently. The
temperature of Dbattery during charging and
discharging is major concern; especially for battery
pack at high discharge rates. The heat pipe is an
effective solution as compare to air cooling. But the
performance of battery at high discharge is still
challenge. Flat heat pipe achieves good results as
compare to circular heat pipe; due to maximum
surface contact area. The volumetric constrains will be
the major challenge for such hybrid systems.

During this study three different systems i.e. natural
convection, cold plate and heat pipe with extended fins
are compared. A pack of five prismatic battery packs
optimized for discharge rates 4C, 6C and 8C. Uniform
temperature distribution is observed at the front and
back of batteries as compare to centre of battery. The
hybrid cooling with heat pipe shows better results even
for high discharge rates with maximum temperature
around 40 °C. It proves that heat pipe based cooling
systems perform better than any other systems if
comprised with other systems. The performance of
such systems can be improved, if systems are optimize
for geometry of heat pipe, volumetric constrains, high
discharge rates and large battery pack module etc.
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ABSTRACT

Education is an important mechanism for
improving woman’s social and economic status,
which cause health problems. Female education
must be helps for the improvement and growth of
the society. This paper presents what we know
now about the education of woman throughout
their lives and across the different regions of the
world. Everyone must get an opportunity to be
educated. The right to free and compulsory
primary education, without discrimination and of
good quality, has been reaffirmed in all major
international human rights conventions. Many of
these same instruments encourage, but do not
guarantee, post-primary education. These rights
have been further elaborated to address issues like
quality and equity, moving forward the issue of
what the right to education means, and exploring
how it can be achieved.

KEYWORDS: woman, right education.

1. INTRODUCTION

Woman are an integral part of every economy. For
development and cordial growth of a nation would be
possible only when woman are equality treated in
progress with men. Empowerment of woman is must
for economic growth. @ Woman development,
economic development is of all most important in
order to achieve a tenable development of society

Woman, the word sounds so powerful. Since
eternity, woman have played a role more important
than men and that is no exaggeration. The world would
not have been the same lovely adorable and livable
place without wonderful contribution so selflessly
made by woman. It has been said that, you teach a
female and you build up a nation and truth can’t be
closer than that. Woman have always carried the
burden of being a wife, mother, sister all on their own
and we need not to explain how magnificently they
have carried this position.

In India the literacy rate of woman is much lower
than men because boys receive more schooling than
girls.. So stark is the gender inequality in India that it
is one of the 43 countries in the world where male
education percentage are at least 15 percent greater

11

than female percentage. Educational deprivation is
intimately associated with poverty.

However, modest improvement is gradually coming
up in educational level of woman. After independence
of India many changes are made to improve the
education towards woman. Many laws have also been
passed. Many programmers in the areas of education,
health and employment have been initiated for
development of woman, rural as well as urban. It is
observed that education percentage are going up and
fertility rates are down enough . Technical Institutions
for woman and distinct emphasis on health, nutrition
and family welfare programmers’ etc. are some such
initiatives.

Woman education in India has a key role in the
development of country . Educating woman uplifts
her life and also her family too. A girl child would
provide good better future guidelines for her
education. An educated woman is independent and can
make her own decision firmly and confidently does
not depends on others for everything,

Women have very less educated ratio then men. Very
less girls are educated and send to schools and
colleges. The Indian government has launched many
schemes for female literacy . The aim is to bring down
female illiteracy ratio upto some extent.

Education of women plays an important role to
upgrade living standards. Growth in women literacy
ratio upgrades the life quality,

OBJECTIVE OF THE STUDY:

1. To study the woman education issues in general

2. To study the family support to encourage the woman
for higher education

3. To study the financial help for woman in their
education

Education Equality

Higher involvement of women in literacy action the
gender gap in education level is decreased. The world
has gained growth equality in co- education very less
countries have completed target at all level of literacy.
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Women Education In India

Women education is very important for the country to
fully develop society. It is like an effective medicine
to cure a patient completely. Educated women are the
weapon who fight for positive impact on the Indian
society through their contribution at home and
professional fields. Education changes world view
improves their chances of employment facilities their
participation in several studies indicate that educated
women progess in each fields. Total enrolment in
higher education has been estimated to be 37.4 million
with 19.2 millon males and 18.2 million females.
Females constitute 48.6 percent of the total enrolment

The major schemes

The Balika Samriddhi Yojana: Lauched in 2021 . Is a
scholarship program that gives financial assistance to
poor girls and their families. The main goal is to
improve girls’ social status, raise and increase
enrolment particularly for females in school.

CBSE Udaan Scheme: : : Lauched in 2021 . This
program is one of the most important government girl
child schemes in India that aims to increase the
number of girls enrolled in prestigious engineering
and technical colleges across India. Free course
materials/ online resources for female students in 11th
and 12th grades, such as video study materials. On
weekends, virtual contact classes for female students
in 11th and 12th grades are held

National Scheme of Incentives to Girls for secondary
Education: : Lauched in 2021 The aim of the scheme
is to encourage girls to continue secondary
education.A pan-India scheme is administered by the
Department of School Education and Literacy, Human
Resource Development Ministry, Government of
India.The scheme is primarily designed to assist girls
from India’s lower socioeconomic levels in
completing their secondary education. Under the
initiative, a meritorious girl will receive Rs. 3000 as
a fixed deposit, which she will be able to withdraw
with interest once she reaches the age of 18 and has
passed her 10th-grade exam.

Skills Training in Higher Education

The National Education Policy 2020 envisages that the
school curricula and pedagogy will aim for holistic
development of learners by equipping them with key
21% century skills and reduction in curricular content
to enhance essential learning and critical thinking. The

12

policy emphasizes integration between vocational and
academic streams in all schools and higher education
institutions in a phased manner. As per policy
vocational education will start in school from the 6™
grade and will include internship.

HYPOTHESIS OF THE STUDY:

HO: Education of woman is not allowed in Joint family
structure as compared to nuclear family.
H1: Education of woman is allowed in Joint family
structure as compared to nuclear family.

METHODOLOGY OF STUDY

The research design for the study is fact finding in
nature. The response of the respondent were through
visiting personally and discussing with them. By the
survey of 200 woman were selected as a sample size
from Jalgaon city. After searching the literate woman
and their higher qualification after survey the
researcher found a lot of woman were lack of higher
education.

TESTING OF HYPOTHESIS

Ho = Higher education of girls is not preferred in
nuclear family structure as compared to Joint family
structure.

Hi= Higher education of girls is preferred in nuclear
family structure as compared to Joint family structure

Chi-square Calculator

Marei
Secondary Higher argin
Education . al Row
Education
Totals
Joint 30 39) [ | 48 (39) [2. 78
Family 2.08] 08]
Nuclear | 70 (61) [ | 52 (61) [I. 122
Family 1.33] 33]
Margina 200
l
1 1
Column 00 00 (Grand
Totals Total)
Result:

The Chi-square statistic is 6.8096. The P value is
0.009067. The result is significant at p < 0.05.
Hypothesis is observe at 5% level of significance and
degree of freedom is 1.

INTERPRETAION
Chi-square statistic is 6.09 that is more than table
value of Chi-Square Distribution Table (3.84). That
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means result is significant at P < 0.05. Hence null
hypothesis is rejected. And H1 is Accepted.

FINDINGS

It was observed that 50% of girls are studied higher
education in rural areas as compare to other
qualification. We found that only 78% woman’s
family provides financially support to their girls for
higher education.
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According to graph the education of girl child in
respondent family mostly are higher educated i.e.
50%, 32% of girls are 10" 12" 15% of girls in
primary education & 3% of girls are uneducated
respectively. We found that 50% of girls are higher
education in rural areas as compare to other
qualification.

Frequency

® Frequency
78

22

YES NO

As per graph 78% woman answered YES to provide
the financial support to girls in primary & higher
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secondary education and 22% woman answered NO
for their education. We found that a rural areas woman
to financial supports of girl’s education is only
i.e.78%.

CONCLUSION

“Education cannot wait for anyone” . The chances of
women in various areas of the Indian economy have
been increased by permitting and opportunity for girl
rights to education. The study conclude that the
women are finding difficulties by both internal and
external problems.

Due to the actual imbalance against woman,
compounded by hold up shortage, the development of
woman’s education in India has been a hard journey.
Despite the efforts made by the Indian government
over the past decades, the large gap between male and
female education rates in India persists

This report examined woman’s education and the
factors that contribute to woman’s dignity and well-
being. The findings indicate that although against
have been stated that woman are educated, problems
still exist and woman continue to face challenges that
carry higher education risk. All about the woman,
those with lower economic and education are often at
large risk.

Encourage the educational attainment, providing safe
homes, schools and neighborhoods, and teaching
healthy behavior, improve their status in society.
Increase opportunities for woman. By increasing
access to training and education and improving quality
and access to child care, we can increase the number
of opportunities available to woman. By changing
woman’s status in society.
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ABSTRACT

The waste tyres are creating several environmental
hazards. At the same time natural aggregates
required for concrete are depleting. Their over
exploitation has created lot of environmental
hazards. The use of rubber in concrete will solve
both the problems with a single stroke. Apart from
this, titania is being used in concrete now a days
with an objective of air purification. The present
work has proposed to use both the concepts
together, that is to use titania in rubbercreteThe
waste tyre rubber used as partial replacement of
coarse aggregate to produce rubbercrete. The
replacement is in the range of 0%, 10%, 25%, 33%
and 50% by volume of coarse aggregate.Also
titania is added 1%, 2% and 3% of weight of
cement respectively. Thus the various proportions
of titania based rubberized concrete cubes are
casted and The testing is done after curing and
atmospheric exposure of concrete for 28 days, 6
months, 1 year and two years. The present
experimentation has shown that as the titania
blended rubbercrete ages, it looses its structural
strength.

Keywords: Rubbercrete, endurance,
compressive strength, titania, long term
performance

INTRODUCTION

Concrete is revolutionary construction material

compared to steel and stone. It is a very recent
material. It is just a century ago the use of concrete in
constructions and buildings has started. But a great
deal of very wide and effective research has been done
for enhancing the properties of concrete. One of the
technique has been incorporating supplementary
cementing materials such as pozzolans and
nanoparticles. These materials are having a wide range
of types as well as applications. Titania and scrap
rubber have been used in concrete for different
objectives. The use of rubber reduces stress on natural
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aggregates. It also gives some beneficial properties
like reducing density of concrete etc., thereby making
it suitable for specific non structural applications. At
the same time it also degrades the strength of concrete
and makes it unfit for structural applications.

The titania has advantages in concrete that it enhances
the structural strength of concrete as it is good filler
owing to its fine size. It does not create any hindrance
in the hydration process of the cement. It also serves
as a self cleaning material for the concrete. It purifies
the air which comes in contact with its surface by a
well known phenomenon called as photo-catalysis.
When rubbercrete is used in actual site conditions, the
rubber is likely to degrade owing to the action of Sun,
rains, freezing and thawing etc. Hence it is highly
desirable to assess the performance of rubbercrete
under real site conditions.

Experimental Procedure

The titania based rubberized concrete is prepared with
different proportions of rubber and titania. Replacement
of coarse natural aggregates in plain cement concrete is
done with rubber particles of equivalent size under
proportions 10%, 25%, 33%, 50%. In each case titania is
added 1%, 2% and 3% of weight of cement respectively.
Thus the various proportions of titania based rubberized
concrete cubes are casted and The testing is done after
curing and atmospheric exposure of concrete for 28 days,
6 months, 1 year and two years

Results & Discussion: Testing Coarse aggregates
The various characteristics of coarse aggregate as

determined in the laboratories are presented in table.

Table 1: Tests on Gravel (Coarse aggregate)

P ) ) Water
aram | Speci | Finen absorpt | Imp | Crush
eter fic ess ion act ing




g,
Y A% Y
=000
H gf:ﬁl O()%é PRATIBHA: INTERNATIONAL JOURNAL OF SCIENCE, SPIRITUALITY,
\ O & BUSINESS AND TECHNOLOGY (IJSSBT)
ESTD,@?‘% “» Special Issue: International Conference on Global Trends in Science, Technology,
RESASEESet Humanities, Commerce & Management 2022 (ICGTSTHCM 2022)
Vol. 8, No. 2, January 2022,ISSN (Print) 2277-7261
Gravi | Modu Val | Stren satisfies this criterion also. Fineness up to 10% is
ty lus ue gth permissible. This requirement is also satisfied.
104 | 9.30
V)
Value | 280 | 713 1 0.53% % % *  Replacement of coarse Aggregate:

Testing Fine aggregates (Sand)

The various characteristics of natural Fine aggregate

(Sand) as determined in the laboratories are presented

in table.

Table 2: Tests on Sand (Fine aggregate)

Fineness | Water Specific
Parameter

Modulus | absorption | Gravity
Value 2.63 0.73% 2.62

* IS 2386 (part — 3) — 1963 has recommended the

water absorption to be between 0.5 to 2%. Thus

the water absorption of aggregates used is within

permissible limit.

Testing of Ordinary Portland cement:

The most important ingredient of concrete is cement.

Its properties are summarized in table

Table 3: Tests on Ordinary Portland Cement

The effect of replacement of coarse aggregates on long
term performance (endurance) has been assessed in the
present work. The natural coarse aggregates of
concrete are replaced by equivalent size scrape tyres
rubber particles. The replacement is done in proportions
0%, 10%, 25%, 33%, 50%. In each case titania is added
1%, 2% and 3% respectively. Thus the various
proportions of titania based rubbercrete is prepared.

Table shows Compressive Strength of titania blended
rubbercrete with replacement of coarse aggregate

Table 4: Compressive Strength of titania blended
rubbercrete with replacement of coarse aggregate

(28 days)
28 days Compressive Strength

Scrap Tyre | 1% 2% 3% titania

Rubber titania | titania

proportion

(%)
0 38.15 38.15 38.15
10 38.2 334 30.1
25 26.7 24.8 21.1
33 23.3 21.6 19.7
50 18.2 16.3 14.6

Table 5: Compressive Strength of titania blended

rubbercrete with replacement of coarse aggregate (6
Sta i Compress Month
Para nr(zia So Fin Imltla Final ve o)
un . | Setti | Strength 6 Month Compressive Strength
mete | Con ene | Setti
r sist | 91| s ng . After 28 — —
enc | €S Time Time days Scrap Tyre 1% titania | 2% titania | 3%
y curing Rubber titania
proportion
0,
valu | 32 | 3 343 | ssmi | 00 | s325N o
alu m |~ M inut £ N/M 0 38.15 38.15 | 38.15
e % % | nute m?
m € 10 37.2 32.4 29.2
25 27 23.9 20.5
Initial setting time for 53 grade OPC should be > 30 33 23.8 22 19.2
minutes as per IS 12269. Similarly the FST should be < - :
600 minutes Thus the cement used duly meets the 50 19.9 158 13.7

requirements. Soundness should be < 10 mm. The cement
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Table 6: Compressive Strength of titania blended ‘ 50 | 141 ‘ 125 ‘ 115

rubbercrete with replacement of coarse aggregate

(12 Month) Conclusion: Use of titania to enhance the structural
performance of concrete is a well stablished concept.
However the present work is to assess the performance

12 Month Compressive Strength of amalgamation of the both, that is the titania blended
Scrap Tyre 1% 2% 3% titania rubbercrete. It is seen that the titania blended rubbercrete
Rubber titania titania also behaves in the same manner as the plain concrete
proportion with regard to the addition of titania.
(%) The titania up to 1% is optimum for enhancing the
0 3815 3815 3815 structural strength of concrete. Higher proportion of
titania can reduces the structural strength.The present
10 33.2 29.4 26.7 experimentation has shown that as the titania blended
25 20.7 18.4 16.5 rubbercrete ages, it looses its structural strength
33 19.5 17.5 15.2 Acknowledgement
50 16.1 15 134 We take this opportunity to express our deepest sense

and gratitude and sincere thanks to those who have
helped us in completing this task.We express our
sincere thanks to Head of Civil engineering
rubbercrete with replacement of coarse aggregate department DR. M. Husain. Who has given us
excellent guidance continuous encouragement for the

Table 7: Compressive Strength of titania blended

(18 Month ) completion of this work. His kind assistance and
18 Month Compressive Strength constant inspiration will always help us in our future
also.
Scrap Tyre | 1% 2% 3% titania
Rubber titania titania References
proportion
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ABSTRACT

Tapi is a major river in North Maharashtra that is
primarily used for drinking water irrigation and
industrial purposes. It flows through three major
states, with Gujarat having the largest catchment
area. In the middle of its session, there is an
established relationship between one associated
plant and the Tapi River, which is polluted by
agricultural, domestic, and industrial waste. It has
several small and medium sized cities located along
the river's main stem and tributaries. Because of this,
the river takes in a lot of organic waste from
upstream. The amount of harmful industrial
discharge is very lesser, but agricultural discharge is
most commonly collected from it's own catchment
area; such activities are most common in the river's
final 45 km stretch (Chopda to Shirpur) The primary
objective of this research is to investigate the
pollutant range at each intake point and the causes
of Tapi Water contamination. Samples were collected
from 9 multiple places, each 5 kilometres apart. Both
steady and flowing test conditions were run for pH,
turbidity, DO, COD, BOD, chloride, fluoride,
coliform, and heavy metals. These boundaries were
chosen dependent on drinking water quality norms
for the country.

Keywords: Water quality, industrial discharge,
agricultural, pH, TDS, Pollution, Tapi.

I. Introduction

Agriculture, industry, and many other fields
have seen tremendous growth during the modern
era of civilization, followed by global warming,
other environmental challenges, and fresh water
contamination. "Pollutant" is a term used to
describe organic waste, inorganic waste, as well as
pesticides and other chemicals used to kill or
control pests. There are herbicides (weeds), insect
sprays (creepy crawlies), fungicides (parasites),
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(nematodes), and rodenticides (vertebrate toxins)
utilized in agribusiness. In the waste stream of
industries, it includes pesticides, pharmaceuticals,
chemical, agrochemical, paper & pulp, soap &
detergent. All of the above-mentioned pollutants
are more likely to degrade water quality. Our globe
is rapidly globalising, and both emerging and
developed countries are becoming increasingly
concerned about water scarcity. The search for
additional water sources or even the reuse of
wastewater treatment plant effluents are examples
of possible water resource exploitation. (10). The
problem of drug deposits in the environment is
becoming more well recognised these days.
They're used in human and veterinary medicine, as
well as in animal farming. (11). Most drugs
undergo metabolic changes as they enter target
living animals, reducing their pharmacological
development and assisting with release. (12). A
wide range of human activities, such as the
introduction of poisonous compounds, metals, and
metalloids, as well as the revamping of usual
cycles like harmful waste, can wreak havoc on
water quality. (13, 14, 15, 16)

Industrial pollutants will not treated with the
help of conventional method (1, 2). Also they are
deposited at the bottom of river bank which
reduces the water carrying capacity of river but
fortunately river bed erosiondue to clay mining
disturbed the bank of river (3-5) the Water quality
as a global issue Now we consider Tapi its
mythological name tapti is called tapi a word
coming from ancient language Sanskrit tapti which
means daughter of Surya and sister of Shani,
Bhadra, Yamuna, Yama. The Tapti River is a
waterway in focal India between the Godavari and
Narmada streams which streams westwards prior
to depleting into the Arabian Sea. The waterway
extends for 724 kilometers. Its starting point is
close to Multai Reserve woods in MP.As it courses
through Maharashtra and Khandesh in the western
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piece of the express, the waterway enters
Maharashtra. Bowl size 65,145Sq.Km..Average
Discharge 489 m3/s (17,300 (347,000 cubic feet
each second), Minimum Discharge 2 m3/s (71
(347,000 cubic feet each second), Maximum
Discharge 9830 m3/sec. (347,000 cubic feet each
second) (6).

Tapi river coordinate in chopada and shirpur
region Latitude: 21° 20' 53.56" N andLongitude:
74°52'49.26" E.According to the Code of Practice
for Using Plant Protection Products, pesticides are
defined as substances, preparations, or organisms
that are formulated or applied to control pests. A
major global issue is environmental pollution.
Agriculture has become a prominent contributor to
water pollution in enumerations of sources. While
countries try to address maltreatments of their
water assets, it is important to decide the reasons
for water quality corruption and to measure
contamination commitments from numerous
sourcesTapi river coordinate in chopada & shirpur
region Latitude: 21° 20' 53.56" N and Longitude:
74° 52' 49.26" E. According to the Code of
Practice for Using Plant Protection Products,
pesticides are defined as substances, preparations,
or organisms that are formulated or applied to
control pests. A major global issue is
environmental pollution. Agriculture has become a
prominent contributor to water pollution in
enumerations of sources. While countries try to
address maltreatments of their water assets, it is
important to decide the reasons for water quality
corruption and to measure contamination
commitments from numerous sources.

Fig. 1Google map showing Tapi river (9)

Within the calendar year, Tapi River is drier
than other rivers except for rain, which increases
pollution significantly. Water quality assessment
of Tapi River is carried out from 9 points that are
spread out equally over a 45 km trench within the
chopda of shirpur city, spread out at a distance of
5 km each. Among the pollutants are primarily
domestic wastes, industrial wastes from thermal
power plants, and agricultural waste. The quality
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of water is dependent on the geological
environment, its recovery and usage as per human
need as well as human activities such as domestic,
industrial, commercial, mining, agricultural
etc.(7).

During the dry season (stream discharge* 18
m3/s) from January to March, the river has a low
flow rate and during the wet season (stream
discharge >18 m3/s) from April to December it has
a high flow rate. (8)

I1. Objectives

Colour

pH

Turbidity

Conductivity

Calcium

wal

Magnesium

J
J
1
)
Hardness |
J
J
J

Chloride

Fig. 2 Parameters that affect the study.

The various reasons why  water is
impure.Assessment of water quality indexing in
the Tapi River between Chopada and Shirpur in
three ways.

I)  Assessment of water quality indexing in
the Tapi River between Chopada and Shirpur in
three ways. Physical characteristics of water in a
particular region.

A) Test, odour, temperature, etc.

II) Chemical characteristics of water in a
particular region.

A) pH, Acidity, Alkalinity, Hardness, etc.

IIT) Biological characteristics of water in a
particular region.

1. COD, BOD, phosphate, nitrate, sulphate,
chloride, fluoride, coliform, and heavy metals are
all contaminants.

2.  To suggest applicability of water for
various applications without treatment and after
partial treatment.

3. To identify the sources of water pollution.

4. To predict the future sources of water
pollution.

5.  To suggest the remedies at a specific
change to enhance the WQI.

All sample collected are then investigated by
following tests
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IT1. Approach methodology

The present work aims to workout the WQI at
different stretches(are mentioned in table), identify the
sources of present water pollution, predict the future
likely sources and propose mitigation measures, with
techno — economic details, to eliminate the pollution.

Sample station Elevation
Map/ location (nsl)

N | Sample Stations Source of pollutants

Sullage and sewage waste,
Tharmal Power Plant of

21°17°08"N75°13°1
2’E
Deepnagar

1| Nimgavan (Chopada) 120m

2 | Budhgaon 185m

TIN50
Sugar mill and Textile Mill. ;}.EOS A0NTSIS0°0

3 | Vadhoda

21°11°02"N75%032
SE 159m

Agriculture waste

Domestic and Industrial waste
from Amalner. Agriculture
waste.

Padalsare [Three Rivers
4 | Junction point (Tapi. Bori.

21°11"20"N75%00°0
‘Anen)] E

144m

Seepage waste from plastic
Dye industries waste. 21°13'23"N74°56°0
Domestic waste from Dhule, | 8"E

Songir

Mudavad Kapileshwar
5 ( Two river junction point
Tapi and Panzara)

156m

Table 1 Source of pollutants

Different technological Methods to eliminate the
pollutants- waste water treatment plant (effluent)

A. Future Scope- The total trench of 45 km
encompasses industrial, residential, recreational &
commercial zone which are, growing day by day hence
responsible to increase the load of pollutants in to the
river. This Review work provides the different sources
of pollutant at the same time future capacity of
treatment plant to treat the waste.

B. Material & Method- Water test accumulated from
tapi stream which are 5 km from each other with
unprecedented importance are given to Dissolved
oxygen, Fecal coliform, pH, 5-days regular oxygen
premium,  nitrates,  phosphates,  temperature
deviations, turbidity (in NTU) and complete solids.
Satring point of test assortment is at Nimgaon, which
is acxactly upstream of sulwade torrent (45 KM apert
structure one another), henceforth it comprises of 9
diffrenet point of test assortment.

All sample collected are then investigated by
following tests

1. This is the preliminary observation based test,
which gives first-hand information of dissolved solids.

2. These test noting but provide the hydrogen ion
concentration in different water sample. Which also
responcible to deside acidic & basic nature of water.

3. Acidity these test gives an information of
industrial effluent discharge, which are commonly
utilises the different acid for treatments,
manufacturing, cleaning etc. in their day to day
process.( industries are like pesticides, pharmaceutical
industries, chemical industries etc.

4. Alkalinity these test gives an information of
basic salt in an industry effluent from different
industries. Like Agro chemical , automobile.
Detergent & soap industries etc.
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5. Total dissolved solids these test provides an idesa
related to TDS present in water. These test gives
information range of molecular attaraction of difeerent
location ( soil liquification noting but responcible for
the increase of viscosity of water)

6. It shows total amount of oxygen required for
degration of organic and inorganic componants.

It shows presence of Ecoli bacteria.

Volumetric or volatile organic compound it
implicates formation of new fumes.

It is measured in percentage of COD( TOC =
2.5*COD)

In that strategy for enlightening examination of seven
unmistakable anions (Fluoride, Chloride, Bromide,
Nitrite, Nitrate, Phosphate, and Sulfate) This
exploration works principally centers around discover
the various boundaries of water test gathered from 9
unique focuses. Major moto is to discover the
convergence of contaminations, its variety from one
highlight another and its cures.

C. Result & Discussion:

1. The review of literature above indicates that
water samples are collected and analyzed in all three
seasons since water levels in rivers change from
season to season, which in turn affects the percentage
of pollutants present in the water.

2. Tests so gathered from various 9 focuses shows the
distinctive toxin scope of water test from specific
focuses.

IV. Conclusion

From above survey paper it is inferred that, the
water quality detoriate inside the range or channel of
each 5 km which incorporates various kinds of
contamination like agrarian, mechanical, instructive,
sporting waste and so on these toxin are dealt with
ostensible treatment strategy at each source. It is
likewise seen that the progression of waterway shifts
season astute which influence the amount of poisons.
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Abstract

The water pollution trouble, water covers over
70% of the Earth's surface. It’s miles a very
essential resource for humans and the
surroundings. Water pollution influences
drinking water, rivers, lakes, oceans and
agriculture all around the global. In lots of
growing international locations, it also
includes a main purpose of demise, of humans
with the aid of consuming polluted water
resources and it’s have an effect on aquatic
lifestyles too. The current design guidelines of
this paper provides various information with
regard to the definition of gross pollutants and
litter traps therefore the scope of this paper
will make a bridge between these knowledge
gaps and will address the issues:
identification of the various types of devices
currently available, with performance
achievements, benefits and limitations
outlined carry out a literature review of
design factors, methodologies low glide and
excessive go with the flow bypass structures
for diverse gadgets litter booms are floatation
systems with suspended curtains that may be
used to comprise floating trash. Litter booms
have a five to seven-year lifespan earlier than
they are deteriorated by way of ultraviolet
light, or are torn by captured debris. The
prime objective is to develop a suitable
mechanism for garbage trap on river.

Keywords: Litter trap, Bandlog, litterboom

I Introduction

The most litter booms are mounted with the
boom attached to factors on the alternative side
of the channel with enough slack to permit the
boom to shape a semicircle. Booms are
positioned downstream of one or extra outfalls,
preferably in slow transferring commercial
pollutants has been and remains a primary aspect
causing the degradation of the environment
around us, affecting the water we use, the air we
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breathe and the soil we live on. But of those, the
pollution of water is arguably the maximum
serious hazard to current human welfare. Water
is polluted not best through industries but also by
families. Each industries and family wastewater
include chemicals and organic rely that impose
excessive demands on the oxygen found in
water. Polluted water consequently contains low
tiers of dissolved oxygen as a end result of the
heavy biological oxygen demand (BOD) and
chemical oxygen demand (COD) positioned by
means of commercial and family waste
materials discharged into water bodies and water
systems, both above and below the earth’s
surface. In addition to low levels of dissolved
oxygen in water, industrial wastes (effluents) also
contain chemicals and metals that are directly
harmful to human health and the ecosystem. The
supply of water through river valley projects and
ground water extraction thus has repercussions
for the health and safety of people. Apart from
health effects, which indirectly affect human
productivity, polluted water also affects land
productivity.

II Literature Review
B. Franz [1] - In Iots
of growing countries, multiple
population boom, city enlargement in flood under
iable regions, growing intake , inadequate strong
waste series and environmental control guide
lines lead to dumping of strong waste into canals
and rivers and onto its banks, which correspond
to the ‘floating muddle’. In Brazil, this happens in
particular in metropolitan areas, like in
the megacity of Rio de Janeiro, placed within
the southeast of the USA.
The nation Environmental Institute, in an try
to restriction the improvement of
floating clutter in the coastal
zones, established limitations across the mouth of
contributory rivers, classified ‘eco-obstacles’.
In this situation take a look at he check
out the technology and effect of floating litter on
canal and rivers.
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NellArmitage[2]-
A large amount of city muddle is locating its ma
nner into the drainage structures to grow to be an
eyesore and a capability fitness threat. despite the
fact that a good deal effort has been expended on
the improvement oftrapping devices, most ofthe
traps currently mounted are extremely useless att
rappingandstoring urban litter. therehasbeen thus
a urgent want fora bodily version observe into
the layout of litter traps. such a observe changed
into completed in the hydraulic laboratories
at thecolleges of Cape city and Stellen bosch.
It inreality showed why most designsfail,and cert
ainly recognized theusageof declined screens asa
n method thatholds great promiseforthe future.T
hefindings broadly concur with the effects of
a similar model look at that was these
days achieved in Australia.

Mohd Nashruddin Mohd Shah [3]-

The river became increasingly contaminated over
the years and within the wake of fast development
within the town. The motive of this paper is to
invent and provide a trash collector for mini
hydro this is easily detachable in order that the
trashes accrued may be without problems
disposed of layout of the trash trap need to be like
minded with current movement structures.Trash
lure ought to save you any trash and particles
from passing through the mini hydro. Fieldwork
turned into done at the flow river to research the
encompassing and circulate shape.The statistics
amassed had been mass of trash amassed with
diverter and with out diverter a complete of 10.0
kg of trashes had been accrued. The performance
of the trash lure became calculated through the
share of the common mass of diverted trashes by
using the overall mass of trapped trashes. The
targeted efficiency for this trash entice
undertaking is 70% based totally on the data
accumulated, the performance of this trash entice
is 84%. The focused efficiency became achieved
and layout improvement of this trash trap might
be discussed at the recommendation. In
conclusion, the trash lure had been validated as a
capability solution for the mini hydro system
trouble, diverts and forestalls maximum of the
trashes from getting into the mini hydro and
blocked the turbine from rotating.

Gary R. Hopkins [4]-

Water and water problems have always stirred
human feelings as we are all related to
water. whether it's miles a flowing river or the
oceans into which it flows, easy and trash-

23

loose water is vital to our lives. It turned
into Jacques Cousteau who once proclaimed that
“water and air, the two maximum vital fluids, on
which all lifestyles relies upon,
The fantastic Pacific garbage Patch become brou
ght to the arena’s attention by way of Captain
Charles Moore in 1997, after
he observed large islands of floating plastic
waste even as returning to southern California
from Hawaii. through the years, Captain
Moore,  together = with  the  Algalita
Marine research foundation and limitless differe
nt clinical groups,have determined thereare prese
ntly 5 gyres or patches of anthropogenic
marine particles in the world’s oceans: one in
the Indian Ocean.

III Need of Study

After the case we find that the floating material
and any material such as dead animal, laves are
collected effectively, about two tone material are
collected weekly. The plastic bottles and
recyclable material are separated. Our waterways,
rivers, creeks and lakes are an important
environmental resource and keeping them clean
and healthy is a vital task, especially when they
lead to our bays and oceans. That where
Bandalong and our range of Litter Traps and
Boom Systems provide the ideal solution for
controlling and removing litter from our
waterways.

IV Objective of Study

a. The prime objective is to developed a suitable
mechanism for garbage trap on river.

b. To find out the most effective way to help or
create a more stable environment.

c. Increase the capacity of residents and
stockholders to improve care it and promote their
local environment.

d. Reclaim vacant and neglected lands for
conservation,  recreation, and  economic
development.

V Methodology

a. Search the lake as water Resourse.

b. Lake is having different types of litter traps.

c. Prepare model of collection of floating
material.

d. Installation this model on site.

e. Collect the litter in water by using bandlog

litter trap.
f. Discussion.
g. Conclusion
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Fig. 1 Litter trap in river

VI Result and Discussion

The primary purpose of this study was to examine
and determine the effectiveness of the bandlog
litter traps. Earlier research suggests that there are
benefits of working on the study of bandlog litter
traps so that the solid waste can be collected more
in more proper ways and the water pollution due
to solid waste can be control.

Our results revealed the significance of the

economical method of collection of floating
material, in addition with it different strategies to
make it more and more effective and as we all
know we want to get rid of litter and especially
plastic which is one the main causes of pollution
in every aspect.
This method is about trapping a litter that has
landed in stream of river, heavier floating debris
may have a draft of 20 cm. considering the upper
part of water therefore is sufficient in determining
a method of capturing floating litters, the litter
traps can be designed in different shapes and sizes
and there capacities may varies with their shapes
and sizes.

VII Conclusion

They are designed to capture only the floatable
portion of gross solids loading, which might be a
very low fraction of the total loading. Smaller
mesh sizes could impede capacity of the storm
drain system if not designed properly. Nets
which break away could reintroduce trash into
the water body if not designed properly. Booms
are relatively expensive and all debris is directed
via collection booms through a patented one
way flap or gate to capture floating litter.

After the study of this project we observed that,

» Estimation cost is to less of this model
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» Anyone can be purchase or made easily.

» Design is too simple than other methods.

» Can be transported easily anywhere.
It is very economical over all the other methods
adopted
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ABSTRACT:

The global processes like exploration, extraction,
refining, transporting and marketing petroleum
products are major part of petroleum industry. Raw
materials from petroleum industries have many
applications. They are also used as raw materials for
many chemical products. But this petroleum
industry is mostly responsible for soil pollution.
Waste generated in oil industries though various
processes also causes soil pollution. Here we are
using a new more effective and cheap technology for
the treatment of crude oil present as pollutants in
soil. This technology involves the use of strains of
bacteria and fungi having capacity of digesting crude
oil. Bioremediation is the use of microbes to treat
polluted soil and water by total degradation or
removal of the toxic substances. Here we are using
oil zapper technology for bioremediation. It is
nothing but microbial combination developed for the
bioremediation of oil contaminated soil. The
technology is very effective mainly in case of
petroleum hydrocarbon contamination. Oil zappers
are added in contaminated soil and results are
recorded after every 10 days. The TPH content was
analyzed using Muffle furnace. Finally the samples
were analyzed using HPLC. And from the results
obtained we conclude that fungal oil zipper is more
effective than bacterial oil zipper.

Keywords: bioremediation, oil zappers,
Microorganism.
1. INTRODUCTION

Bioremediation is a bioprocess in which microbes
detoxify pollutants in the soil and other environments.
For effective bioremediation, microbes must attack the
contaminants by enzyme action. Bioremediation needs
feasible environmental parameters to permit microbial
growth and degradation more rapidly.

Factors affecting bioremediation
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1. Existence of a microbial population capable
of degrading the contaminants;

2. The availability of impurities to the microbial
population;

3. The environment factors (type of soil,
temperature and pH, availability of oxygen or
other e acceptors and nutrients).

1.1 Significance of oil zapper

TERI has developed OILZAPPER — a crude oil and
oily sludge degrading bacteria deriving from various
bacterial cultures existing in the natural environment
for bioremediation!!l. Oil zapper degrades every
layers of crude waxy element, aromatic component,
and tar. Oil zapper can work in temperatures ranging
from 8-40 degrees Celsius. Oil zapper technology is
40 times cheaper than the traditional method. [!

2. MATERIALAND METHODOLOGY

Material: Microorganisms:

Different strains of Bacteria and Fungi are use for
preparation of oil zapper, a combination of organisms
using for the bioremediation method.

Media:- Nutrient agar, Potato dextrose agar, MGYP,
Czapek-dox broth, Corn cob powder, nutrient broth. [!]
Chemicals:- Silicone oil, Hexane, Acetone,
Concentrated nitric acid, Ethanol, distilled water.
Materials:- Whatman filter paper, Vials
collection of oil, Soxhlet extractor unit
Methodology

1. Sample collected from oil refineries.

2. The microbial cultures were prepared from strains.
Neutral solution Nutrient medium, were used to
prepare bacterial strains Acinetobater calcoacetius,
Pseudomonas _aeruginosa and  Pseudomonas
desmolyticum slants. Fungal strains Aspergillus flavus,
Aspergillus  niger,  Aspergillus  orchraceous,
Phanerochaete chrysosporium prepared on Potato
Dextrose Agar at pH 5.6 and yeast strain Candida
catenulate were prepared on Malt Glucose Yeast

for




BAMBHORI,JALGAON

PRATIBHA: INTERNATIONAL JOURNAL OF SCIENCE, SPIRITUALITY,
BUSINESS AND TECHNOLOGY (1JSSBT)

- Special Issue: International Conference on Global Trends in Science, Technology,

Humanities, Commerce & Management 2022 (ICGTSTHCM 2022)

Vol. 8, No. 2, January 2022,ISSN (Print) 2277-7261

Peptone media at H

6.4. (i

\ |
|
-

L e B 2 A
"'@t‘ b

Fig. 2.Testing fertility of soil.

3.0il contaminated soil is usually infertile, when high
content of oil is present. We tested the fertility of soil
by plantation. As a result, those plants were died.

4. Extraction of TPH from soil sample by Soxhlet
extraction unit was carried out. Acetone was used for
extraction. 50gm of sample was taken in thimble for
extraction. One day required for this extraction
process. After that separated oil was collected in
Dionex vials for testing.

5. Oil zapper was developed by assemble of three
bacterial species those can biodegrade aliphatic,
aromatic, nitrogen, sulphur, oxygen containing
compounds and asphaltene fractions of crude oil/oily
sludge as well as a combination of four fungi species!!
and a yeast which have oil degrading capacity. Oil
zapper is produced in a bioreactor under optimal
conditions. [

The growth conditions for the oil zapper were as
follows:

T: 32°C V: 500 ml, Rotation speed: 250 rpm , pH 7.0
,time required for growth: 12 hours.

6. In tray various sections were formed in which the
soil samples were distributed.

7. Oil zapper was applied according to the types of soil
sample used and also on the basis of the type of
microorganisms used in oil zapper and regular
nutrients were supplied for the growth of microbes.
After the application of oil zapper, the soil sample was
analyzed at regular interval of 10 days.

8. Samples were heated at 80°C to calculate moisture
content. Total petroleum hydrocarbon was extracted

26

from the soil samples by using extractor unit. A
solvent was evaporated in a fume hood by a gentle
nitrogen stream. The residue was taken in crucibles
and heated at 600°C in a Muffle furnace for 5-6 hours.
After cooling, the amount of ash was quantified. [}

9. High Performance Liquid Chromatography was
used for analysis of total petroleum hydrocarbons.

3. OBSERVATION

Initial reading: 1gm of oil contaminated soil sample
contains 0.95gm TPH and 0.05gm Ash.

A) After Bacterial oil zapper treatment:

Oil zapper was applied on 100gm oil  contaminated
soil sample.
C | Sa | After muffle | TPH content
0o | m | sample wt. (gm)
n|pl|1]|20]3 |40 10|20 |30 |40
cel|l e o™ [o|h [0 |[do [& |n
nt {wt|7T |da|" |da|da|da]|da]|da
ra | ([T y |d |y |y |y |y |y
ti | g |d a
o|m|a y
no) |y
(
m
)
51110 0.10.]1]0.]0.]0.]06
0 L1212 | 3895|8872 2
0 8
5
1110 0.10.]1]0.1]0.1]0.1]05
0 .| 141314119318 |70]| 9
0 0 0
7
11 1]0[0.]0.]0.]70.1]0.1]0. 105
1513150191 |18]63] 0
0 0 7
9
21110 0.10.10.]1]0.]0.]04
0 .| 18 55190 |8 |59| 5
0 1 1
0

B) After fungal oil zapper application

4. RESULT AND DISCUSSION:

Applied oil zapper on this oil contaminated soil
differentiating with various concentrations of doses of
oil zapper and took readings after each 10 days
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Sa | After muffle sample | TPH content This shows the biodegradation of TPH using oil
m | wt. (gm) zapper from fungus. TPH content in the sample treated
pl | 10 | 20 | 30" | 40 | 10 | 20 | 30 | 40 by 200 mili liters of oil zapper from fungus was
e |™ | ™ | day |day | |® | | 0.40grams. This shows oil zapper from fungus is more
wt | da | da da | da|da|da effective than oil zapper from bacteria, but large
Lly |y Yy |y |y |y biomass remain present in soil after treatment.

g HPLC RESULTS

m the sample analysis report: this is the HPLC graph for
) sample treated with fungal broth

300,

250,00/

05|12 4 6 |95 |88]60] 54

20000

07 |17 8 1 |93 |86|58]49

460.00|

volatage[mv]

1 {010 704|05]|0.]0.1]0 0.
1118 1 4 |89 82]|51]46

400,00

&0.00)

110.170.{04|06]|0. 0.0 10O.

coNourlocorRloulzZB~s o g Boo s 0N

13120 3 0 | 87]80|48]|40 oo
.00 400 6.00 Time[rﬁit::] 10,00 12,00 14.00
interval. The periodic result is as below:
5. CONCLUSION
— 1 On the basis of result and observation we conclude that
qu 0.8 - oil zapper from fungus degrades the TPHs more
= %‘ rapidly as compared to oil zapper from bacteria. Use
§ 06 10 days fungal oil zapper to obtain quicker results and control
S04 1+—— 7" a0 days toxicity by intoxicants. One of its advantage is its
; ) convenience and efficiency make it an attractive
e 0.2 1 w30 days option for future.
0 +—F—7—r 40 days
50 100150200
. 6. REFERENCES
Concentrations (ml)

1.  Gaurav D. Khodape, Dr. V.R.Diware, Jayant

. . . P.Parpalliwar ,Restoration of oil contaminated soil by
Graph A: - Effect of oil zapper from Bacteria This Bioremediation for Environmental Protection, , Pratibha:

graph g1ves.b10remed1at10n of TPH through oil Zapper International Journal Of Science, Spirituality, Business
from bacteria. And Technology (Ijssbt), Vol. 7, No. 1, September 2019

ISSN (Print) 2277-7261.
2. Admon, S., Green, M., Avnimelech, Y., 200I.

’é\ 1 E =¢—10 Biodegradation kinetics of hydrocarbons in soil during
Lo 0.8 - days land treatment of oily sludge. Bioremed. J. 5, 193-209.
=06 '&55 3. Alef, K., 1995. Estimation of microbial activities:
Q ==te=20 dehydrogenase activity. In: Alef, K., Nannipieri, P.
5 04 ——+ days (Eds.), Methods in Applied Soil Microbiology and
O 0.2 - 30 Biochemistry.
T 4. Atlas, RM., Bartha, R., 1998. Microbial Ecology:
& 0 ———— days Fundamentals and Applications. Benjamin/Cummings
50 150 40 Publishing, Menlo Park, CA. Barathi, S., Vasudevan, N.,
. 2001.  Utilization of petroleum hydrocarbons by
Concentrations (maays Pseudomonas  fluorescence  isolated from a

petroleumcontaminated soil. Environ Int. 26, 413-416.

Graph B: Effect of oil zapper from fungus

27



PRATIBHA: INTERNATIONAL JOURNAL OF SCIENCE, SPIRITUALITY,
BUSINESS AND TECHNOLOGY (IJSSBT)

m,g.g - Special Issue: International Conference on Global Trends in Science, Technology,
RESASEESet Humanities, Commerce & Management 2022 (ICGTSTHCM 2022)

Vol. 8, No. 2, January 2022,ISSN (Print) 2277-7261

5. Bento, F.M., Camargo, F.A.O.,, Okeke, B.C.,
Frankenberger Jr., W.T., in press. Diversity of
biosurfactant producing microorganisms isolated from
soils contaminated with diesel oil.Microbiol. Res.
Braddock, J.F.

6.  Catterall, P.H., 1999. A simple method for enumerating
gasoline and diesel-degrading microorganisms.
Bioremed. J. 3, 81-84. Capelli, S.M., Busalmen, J.P.,
Sanchez, S.R., 2001. Hydrocarbon bioremediation of a
mineral-base contaminated waste from crude oil
extraction by indigenous bacteria. Int. Biodet. Biod. 47,
233-238.

7. Devinny, J., Chang, S.H., 2000. Bioaugmentation for
soil bioremediation. In: Wise, D.L. Trantolo, D.J. (Eds.),
Bioremediation of Contaminated Soils. Marcel Dekker,
New York, pp. 465-488.

8. Frankenberger Jr., W.T., 1992. The need for a laboratory
feasibility study in bioremediation of  petroleum
hydrocarbons. In: Calabrese, E.J., Kostecki, P.T. (Eds.),

9.  Hydrocarbon contaminated soils and groundwater.
Lewis, Boca Raton, FL, pp. 237-293.

10. Frankenberger Jr., W.T., Emerson, K.D., Turner, D.W.,
1989. In situ bioremediation of an underground diesel
fuel spill: a case history. Environ. Manage. 13, 325-332.

11. Richard, J.Y., Vogel, T.M., 1999. Characterization of a
soil bacterial consortium capable of degrading diesel
fuel. Int. Biodet. Biod. 44, 93—100.

28



b ar. <
H T8 -
H g‘;m ey b PRATIBHA: INTERNATIONAL JOURNAL OF SCIENCE, SPIRITUALITY,
\ %’* "‘”.'F"_@ ?? BUSINESS AND TECHNOLOGY (IJSSBT)
mg}?@z - Special Issue: International Conference on Global Trends in Science, Technology,
SR RSRoN Humanities, Commerce & Management 2022 (ICGTSTHCM 2022)
Vol. 8, No. 2, January 2022,ISSN (Print) 2277-7261
Design and development of Hydraulically operated loading
machine for fatigue testing of plates.
Dnyandeep H Baviskar, Prashant N Ulhe
(Lecturer VCDET, Virar, Asst. Prof. Ssbt coet Jalgaon)
dnyandeep.baviskar@gmail.com, ulheprashant@gmail.com
fatigue loads material do not show any early signs of
Abstract failure. So it was necessary to develop a machine
Large numbers of manufacturers are which can be used to test components under fatigue.

manufacturing fatigue testing machines such
Zwick, Milwaukee, Shimadzu to test different
components under different loads. But is difficult
every time to reach a manufacturer to purchase
machine for a single trial. So, it was thought to
develop a machine which can satisfy the needs of
students to test material under fatigue loading.
Problem definition To design and develop a
hydraulically operated loading machine for fatigue
of plates Need The machine is thus capable of
simulating a real world loading of components. The
machine was designed for low load conditions, so it
can be moved if it is required without much
difficulty Limitations of existing machines These
machines are costlier due to customization of
results they offer and also due to different sensors
attached. If it desired to do fatigue testing of small
number components such as aluminium or steel
plates of thickness 1 mm to 4 mm, it is advisable to
purchase machine as it will be costlier
Improvement Present machine is designed for low
load conditions so ideally suited for testing of small
plates up to a dimensions 300 mm X 150 mm X 5
mm. The machine is designed to take a load up to
15 kN and in occasional case can take up to 20 — 25
kN although it has been tested to withstand a static
load of 50 kN as shown by finite element analysis
done using Solidworks Simulation Express.

Introduction

Engineering structures are in general exposed to cyclic
loads which may cause development of micro sized
crack. If these micro sized are not taken care on time
may propagate can cause catastrophic failure. Under
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Fatigue testing allows to simulate a actual loading of
components, thereby allowing to select different
material for desired application with required
dimensions Most structural members and machine
components are subjected to multi axial stress —
strain conditions and due to geometrical
configurations, discontinuities and/or temperature
fluctuations. In such cases principal stresses may
be non proportional and principal directions can
often change throughout the component’s load
cycle of life. Finite endurance limits, calculated
using the predicted service life, are therefore used
in the design of components and structures subject
to condition of multi axial loading.

Objective

1) To study loading patterns in different types of
static fatigue load testing machines

2) To define parameters of design for making a
setup under different loading patterns.

3) To prepare model of setup using solid modeling
software based on designed parameters.

Design Methodology

Selection of cylinder in the current project was done
by choosing standard parts from manufacturers
catalogue for 15 kN load as follows

Piston diameter =38.1 mm Rod
diameter = 15.38 mm

e Efficiency of cylinder

Efficiency of cylinder was selected by
referring standard table from literature
referred. Selected minimum efficiency of
80% for normal cylinder of 20 mm to 50
mm diameter range.
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Major components list along with materials and

e Piston dimensions dimensions
Considered equal velocities for extending and
retracting of piston for easy installation and

rigidity. L/D ratio was calculated which was SI. 1 )
found to be 15.74 where, L being length of piston no | Name of Matlerl Dimensions
and D being diameter. L/D ratio was lesser than Component 3
e 1 Piston Stainle| 38.1 mm
permissible value of 20. .
diameter ss steel
2 Rod Stainle| 15.88 mm
e  Selection of reservoir diameter ss steel
Assumed velocity of flow to be 75 Ipm and total 3 |Supporting|  C25Mn  36.85 mm
distance travelled in 1 cycle to be 0.5m. bar 75 :
Reservoir capacity found to 102 lit. considering . Reservoir
additional oil requirement to compensate for 4 Oil capacity:
leakage and reserve capacity. reservoir .
102.6 lit.
e Supporting bar 5 Crosshead 600 X 300 X
50 mm

Supporting bar was designed considering
material  C25Mn75, diameter  of o Simulation results
supporting bar from calculations found as

. X L f 15 kN i li h fh li
16.67 mm. under buckling diameter was oad of 15 kN is applied on the base of hydraulic

found to be 36.85 mm. so chosen as 40 cylinder.
mm.
e Screw
It was designed for a load of 10 kN considering
equal distribution of load of 20 kN on cylinder.
Diameter d = 25 mm, pitch = 5 mm, coefficient
of friction taken as p = 0.2. i

Direct stress, o = 31.83 N/mm?, Shear stress, T =

36.67 N/mm?, maximum shear stress = 39.69

N/mm?. Bearing pressure on threads takenas 5.6~ ®  Fig.1 Location of applied load on crosshead of
N/mmZ. assembly

RESULTS AND DISCUSSIONS

Frequency of cyclic load is taken as 15 Hz and

tested for 135,000 cycles. Similarly, setup is

designed for static loading under 15 kN load.

CAD model of assembly is prepared in Solid ,l.
Works 2017 version. Static Finite Element :
analysis in Solid Works Simulation Express

under a load 15 kN shows that model of machine Fig. 2 Load distribution of applied load for
is safe. calculation of stresses
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Study name Static
Analysis type Static
Mesh type Solid Mesh
Thermal Effect: On
Thermal option Include
temperature
loads
Zero strain 298 Kelvin
temperature
Include fluid Off
pressure effects
from
SOLIDWORKS
Flow Simulation Fig. 3 Cross Head: Static-Stress-Stress1
Solver type FFEPlus .
Inplane Effect: Off Name  Type Min Max
Soft Spring: Off Strain  ESTRN: 1.805e-  2.574e-
Inertial Relief: Off 1 Equivale 007 004
Incompatible bonding  Automatic nt Strain  Elemen  Elemen
options t: t:
Large displacement Off 29746 10037
Compute free body On
forces
Friction Off
Use Adaptive Method:  Off
Units
Unit system: SI (MKS) l?:ﬁ
Length/Displacement mm e
Temperature Kelvin o
Angular velocity Rad/sec -13:3
Pressure/Stress N/mm”2 -
(MPa) e

430403
216208
1806407

Fig .4 Cross Head: Static-Strain-Strainl
As per the FEA analysis it was observed that
von mises stresses induced are well below

permissible stresses. So, the design of model is
safe, when load was applied as per the selected
method.
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e Boundary conditions
Boundary conditions are considered as
supporting bars are fixed with reference to the
crosshead. The material of the crosshead is
chosen as plain carbon steel considering its
superiority under tensile loads. The simulation
results show that stresses generated in the
crosshead are well below allowable stress values

SETUP OF A FATIGUE LOADING MACHINE
The setup consists of a fatigue loading machine of
capacity 15 kN under dynamic loading and 10 kN
under static loading for crack detection in an

aluminium plate.

DESIGN PARAMETERS OF HYDRAULIC
CYLINDER:

The designed parameters considered are:

Base : T —slot,

Axial Servo hydraulic dynamic two column load
frame

1) Selection of cylinder

2) Efficiency of cylinder

3) Determination of piston rod diameter and length
4) Design of piston rod

5) Design of supporting bar

DESIGN PARAMETERS OF SCREW FOR 10
KN LOAD

The designed parameters considered are:

1) Tangential force required at the circumference of
the screw

2) Stresses in screw

3) Bearing pressure on threads

4.3 DESIGN PARAMETERS OF SCREW VISE
1) Load on screw thread
2) Stresses in lead screw

3) Number of thread in engagement

DESIGN CALCULATION
DESIGN OF HYDRAULIC CYLINDER

From the manufacturers catalogue of Shimadzu, it is
observed that for low load conditions capacity of the
machine is to 50 kN. taking the capacity of hydraulic
cylinder in the designed model as follows:

Capacity: 5 kN to 15 kN

Base: T —slot

SELECTION OF CYLINDER
Load on hydraulic cylinder = 15 kN

For the hydraulic cylinder selecting piston diameter and
rod diameter from Milwaukee cylinder design
engineering guide for the given load conditions
Selecting, piston diameter = 38.1 mm

Rod diameter = 15.88 mm

Force
Pressure = (3.12)
Area
15000
Pressure =

~(38.1X1073)?2

Pressure = 131.56834 N /mm?

5.1.2 EFFICIENCY OF CYLINDER

e€Fr

ey, = 1—— (3.13)

Where, €Fr = total frictional force, kN

Fs = static force= 12 kN
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Expected efficiency of various hydraulic cylinders is

1) for normal cylinder = 0.94 to 0.98

2) for telescopic cylinder = 0.88 to 0.9

Selection of efficiency on basis of diameter of piston

Diameter of piston | Efficiency of cylin
20 to 50 80 -85
50 to 120 85-90
Above 120 90-95
Selecting minimum efficiency = 80 %
080=1 il
T 12

12X 0.80 =12 — eFr

9.6 =12 — €Fr

eFr =24 kN

DETERMINATION OF PISTON ROD DIAMETER

AND LENGTH

This setup designed with equal velocities for extending

and retracting of piston,

d=02Dto03D

For easy installation & rigidity

(3.14)

Piston rod diameter = 0.2 D t0 0.3 D

Piston rod diameter = 15.88 mm

Assuiming lenth of piston rod = 250 mm

Checking,

L
D

<20

33

0.25
0.01588

<20
15.74 <20

Hence Design is safe.

SELECTION OF COMPONENTS

considering flow velocities

consider 75 rpm (75 rev/min)

So, total flow velocity = total distance in 1 cycle = 0.5
m

Velocity are constant for extending and retracting = 0.5 m/s

Q = Area X velocity
s
Q= 7 X (0.0381)?2 X 0.5

Q =5.7005X 10~*m3/s
Q =34.21lpm

From literature it is observed that it is desirable to take
3 times the discharge value of oil to have sufficient
quantity of oil to flow in the system for generating
desired pressure.

So, oil reservoir is taking 3 times the discharge required

=3X34.2=102.61lit.

DESIGN OF PISTON ROD

From literature it is found that piston is subject to tensile
loads as well as compressive loads, so selective a
material which will give reliable results in both tensile
loading and compressive loading,

Material = stainless steel

E =210 GPa=210 X 10° N/mm?

selecting if is short column or long column
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T1 =pX%=Wtan(a+ D)

L
5 < 10 ....Short column
5.1
L >10 ... Long column Taking design parameters for design of screw as,
D
Load = 10 kN, d =25 mm, pitch =5 mm, p =tan ¢ = 0.2.
In our case,
L=0.25m,d=0.0381 mm
Torque required to rotate the screw
0.25 -
Mean diameter of screw
——— = 6.5616 < 10 ’
0.0381

d=do-p/2=25-5/2=225mm

so, short column. itch 5
tana = (22) = —— =0.0707
According to Eulers formula, '
TL'ZEI 5.2)
cr = 2 Tangential force required at the circumference of screw,
_ _ tan a+tan @
Where Wer=2.5 X 10X10° P=Wtan(a +0) =W (1—tanatan®)
m2X 2 X 105X = xd* (5-3)
VVCT = 2
700
P =10 X 103 ( 0.0707 + 0.2 )
d=15.85 mm say 16 mm 1-0.0707 X0.2
P=2745.826 N
DESIGN OF SCREW FOR 10 KN LOAD Mean radius of screw collar
Considering the equal distribution of two R = Ry ; R, — 25 _; 10 =17.5 mm

supporting columns load of 20 kN is divided on each
Torque required rotating screw

as 10 kN
o d
p = pitch of screw T=PX =+ uy, WR
d- . 2
= mean diameter of screw
0.= helix angle = 2745 X 22.5
P = Effort applied
W = Load to be lified +0.15X 10°X 17.5

p = Coefficient of friction between screw and nut = tan ¢ T =57.1312 X 10° Nmm

¢ = Friction angle
T=57.1312 Nm
tan o = p/nd
Torque required to overcome friction between screw and

nut,
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STRESSES IN SCREW 5.3 DESIGN OF VISE SCREW

de=do—p=25-5=20 mm

Cross — section area of screw,

T 2 Vs 2 2
A= —-Xd,"= = X20°=3142mm
4 4
Direct stress,
_W_10X103_3183N )
e = 4= “31az -~ SL83N/mm
Shear stress,
_ 16T _ 16X57131.2_3637N )
S uxd®  mxaz0s  Se37N/mm

Maximum shear stress in screw,

V(o2 + 412

1
> \/31.83%2 + 4 X 36.372
= 39.699 N/mm?

Tmax =

N| =

NUMBER OF THREADS OF NUT IN ENGAGEMENT
WITH SCREW

n = number of threads of nut in engagement with screw

5
t = thickness of threads = S 3= 2.5mm

Bearing pressure on threads, py

Assuming constant bearing pressure on nut = 5.8 N/mm?

w
5.8 = —
TXdXtXn
10 X 103 56.6

= (5.4)

mX225X25Xn n

_ 266 _ 9.76 ~ 10

"=T5g =0T

35

From literature it sis found that material SAE 3140 gives

satisfactory results for the given load conditions

Material of vise screw SAE 3140

Assuming,
W = Load applied at the end of lever =300 N, F.O.S.
=2, Syt=350 N/mm?

By Rankine formula,

Yield stress in tension is calculated as,

For 1 [(1\?
See="2 [1+2- () ]
(5.5)
Fe=W XF.0.S.=300X
2=600N
Radius of gyration,
k=d0/4
350 = 600 1
ras
2
N 300 ¥ 1
e 0.25 X 10.03 X103
4

Core diameter of screw, d. = 6.04 mm
Nominal diameter of screw,

do=d:/0.84=7.19 mm ~ § mm
Screw Terms
Mean diameter, dy = do— p/2 =24 —-5/2=21.5 mm

Lead=2Xp=2X5=10mm
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wd
a = tan~?! (_Lead ) = tan™! (—10 ) I = == tan(a + ¢)
nXd, X215
(5.8)
a=8.42°
icti 20477.81 X 21.5
Friction angle, T, = : tan(8.42 + 6.84)
u 0.12
= tan‘1< _ ) = tan‘1< _ )
¢ sin 8 sin 90

¢ =6.84°

5.3.1 LOAD ON SCREW THREAD

m

T

tan(a + @)

W X215
T =

> tan(8.42 + 6.84)

(5.6)

Torque due to applied force by lever,

Assuming Length of lever =200 mm

T =300 X 200
T = 60000 Nmm

(5.7
Substituting value of eq. 5.2 ineq 5.1,

60000
2093

W =20477.81 N

POWER REQUIRED

To engage load, Torque required is given by,

T, = 60057 Nmm
T =60.057 Nm

Torque required to disengage load

TZ =
Wi
> (5.9)
20477.81 X 19.01X0.12
T2 =
2
T>=123356 Nmm = 23.356 Nm
Nmm Total torque,

T=T+T,
T=60.057 +23.356

T=83.413 Nm

Power required to drive screw,

N =20 rpm, assume for human being

_2nNT
60
p_ 2XmX20X 83413
60
P=174.69 W

STRESSES IN LEAD SCREW

d.=19.01 mm
do=24 mm

Compressive stresses in screw,
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W X4 Take, pp= 15 N/mm?, safe bearing stress
0= —
‘ nX d.*
4 X 20477.81
300X 4 15

% = 7TX19.012

o. = 1.056 N/mm?

shear stress in screw,

16T
T =

= 3
md,

16X 67478
' 7TXx19013

1=150.02 N/mm?

Principal stresses developed in screw,

Omax = %[Uc + \/W]

1
Omax = 5 [1.0567 +/1.0562 + 4 X 50.022]
Omax = 50.55 N/mm?

Tmax

l,/acz + 4 72
2

1
Toax = E\/1.0562 + 4 X 50.022

Tmax = 50.02 N/mm?

NUMBER OF THREADS IN ENGAGEMENT

Pp =
(5.10)

W
H(do®—d*)n

37

= (242 —19.012)n
n=2544

n=2544X3=76 mm

CONCLUSION

Conclusion from literature review
Engineering structures are in general exposed to cyclic

or stochastic mechanical loading. Exhibiting incipient
cracks, particularly light-weight shell and plate
structures suffer from fatigue crack growth, limiting
the life time of the structure and supplying the risk of
a fatal failure. Due to the uncertainty of loading
boundary conditions and the geometrical complexity
of many engineering structures, numerical predictions
of fatigue crack growth rates and residual strength are
not reliable. Most experimental monitoring
techniques, nowadays, are based on the principle of
wave scattering at the free surfaces of cracks. Many of
them are working well, supplying information about
the position of cracks. One disadvantage is, that those
methods do not yield any information on the loading
of the crack tip. On the other hand, there are techniques
to measure the stress intensity factors e.g. applying a
strain gauge in front of the crack tip. However, this
method does not allow for crack growth. The goal of
our work is the development of a monitoring concept
supplying both the information on the actual crack
position and the stress intensity factors [1].

Most structural members and machine components are
subjected to multi-axial stress — strain conditions due
to geometrical configuration, discontiniues and or
temperature fluctuations.Author shows that principal
stresses may be nonproportional and the principal
directions can often change throughout the
component’s load cycle of life. Finite endurance
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limits, calculated using the predicted service life, are
therefore used in the designof components and
structures subject to conditions of multiaxial loading.
In order to improve accuracy of fatigue criteria,
reliable experimental methods must be selected. Paper
highlights existoig multiaxial fatigue loading systems
and outlines the requirements of the experimental
methods needed to obtain reliable fatigue results under
laod configurations and for different specimens. The
importance of using loading methods which ensure
that all possible €,/e; ratios (where &, € are principal
strains) which reference to local multiaxial stress —
strain states and stress — strain gardients [2].
Long-span spatial structures are widely used in
stadiums, theaters, exhibition centers, airport
terminals, and many other large scale structures. Any
one of these structures can simultaneously house a
large number of occupants. As a result, guaranteeing
the integrity of these structures is of great importance.
Structural health monitoring (SHM) systems should be
established for important buildings. For important
buildings undergoing construction, a long-term health
monitoring system should also be set up to monitor the
health condition of the buildings during the
construction and service stages. It is essential to
monitor structural conditions and detect damage in
real-time for future construction projects. For
structural health monitoring projects, one of the core
approaches used is damage identification.

The damage identification of a reticulated shell is a
challenging task, facing various difficulties, such as
the large number of degrees of freedom (DOFs), the
phenomenon of modal localization and transition, and
low modeling accuracy. Based on structural vibration
responses, the damage identification of a reticulated
shell was studied. At first, the auto-regressive (AR)
time series model was established based on the
acceleration responses of the reticulated shell.
According to the changes in the coefficients of the AR
model between the damaged conditions and the
undamaged condition, the damage of the reticulated
shell can be detected. In addition, the damage sensitive
factors were determined based on the coefficients of
the AR model. With the damage sensitive factors as
the inputs and the damage positions as the outputs,

38

back-propagation neural networks (BPNNs) were then
established and were trained using the Levenberg—
Marquardt algorithm (L-M algorithm) The locations
of the damages can be predicted by the back-
propagation neural networks. At last, according to the
experimental scheme of single-point excitation and
multi-point responses, the impact experiments on a K6
shell model with a scale of 1/10 were conducted. The
experimental results verified the efficiency of the
proposed damage identification method based on the
AR time series model and back-propagation neural
networks. The proposed damage identification method
can ensure the safety of the practical engineering to
some extent [3].

Santosh Chauhan et al. [7] developed a rotating
bending fatigue testing as a part of laboratory
development project. Specimen of mild steel attached
to the shaft of high carbon alloy steel EN8 was selected
to rotate the specimen and it was under action of
bending from dead weights hanged to overhang
bearings. Theoretical values of equivalent stress
development vs. number of cycles to failure were
compared for different diameter specimens such as 6
kg and 7 kg with 15 kg dead weights attached to the
overhang bearing. Experimental values were
compared with the theoretical values found to be good
agreement. Machine could be used to generate
bending stress— number of cycles data. Martin et al. [8]
fabricated a setup for fatigue testing machine, which
was mounted on table and it was designed for low load
application for specimen of stainless steel grade.
Results were plotted for stress vs. number of cycles.
Endurance limit was calculated experimentally for the
specimen selected which was found to be 176.83 Mpa
compared actual endurance limit of 220 Mpa. Error
was 19.62% in experimental and actual values of
endurance limit.

Cracks in structures takes place due to certain reasons

such as mechanical defects, faults from the

manufacturing process. Because of the occurrence of
cracks in the structures may lead to change the whole

behaviour of the element and consequently decreases
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its safety. Also the presence of crack indicates fatigue

problem. So the detection or identification of cracks in

the structures is a relevant issue. According to Rytter

there

are four different levels of damage detection in a

structure can be attained, they are

* Level 1: detection of the existence of damage

* Level 2:level 1 + damage location

* Level 3: level 2 + damage quantification

* Level 4: level 3 + prediction of the remaining service

life [10].
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Abstract

Membrane bio reactor is one of an effective
technology for municipal waste water treatment,
industrial waste water treatment and reprocess of
waste water in large buildings. Submerged
anaerobic membrane bio- reactor (AnMBR) is
grouping of biological activated sludge process and
membrane filtration. It is a success technology due
to its altered recompenses over conventional
membrane bio-reactors, AnMBR suggested many
advantages with excellent effluent quality, steady
operation performance, reduction of surplus
sludge production, reuse of effluent, reduction of
risk substances and with important removal of
contaminants, AnMBR is simple, consistent and
cost-effective process. The foremost drawback
inhibiting extensive application of AnMBRs is
membrane fouling which particularly ensuing in
excellent increase maintenance and operating cost,
reduces membrane performance and lifespan. The
design methodology of AnMBR was established on
the basis of simulation and experimental results
from plant helping industrial scale hollow fibre
membranes. The finest porosity range for MBR is
55-60%. Industrial scales hollow fibre membranes.

Keywords: Membrane bioreactor, Sewage Treatment
Plant, Activated sludge

A design methodology was developed on the basis of
simulation, knowledge and operation experience gained
from an AnMBR plant supporting industrial-scale
hollow-fibre membranes that fed with wastewater from
pre-treatment of municipal WWTP (Waste Water
Treatment Plant).[!]

The MBR technology revolutionized the wastewater
treatment.[’]
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1) Lack of access to safe water has several effects
including:

A. Access to safe water nearby to home will save
amounts of time that can be devoted to productive
activities and education, which place the origin
for economic growth.

B. Lack of access to water decreases the quantity of
food available in both crops and depreciates the
quality.

C. Lack of access to water increase gender
discrimination and reducing the opportunities of
girls and women for education, literacy and
income producing activities.

D. Lack of access to water can have an consequence
on environmental and climate variation because
of landscape erosion and damage of habitat like
desertification and declines bio-diversity.

MATERIAL AND METHODOLOGY
Material:
Raw sewage water from Municipal Corporation, PTFE
membrane, bioreactor.
Methodology
A. Collected raw water as inlet to reactor, which is
heated at many temperature ranges.
B. Filled it to reactor or aeration tank upto the
membrane entirely deeped.
C. Stopwatch was started.
D. Calculated the time required to permit water
through the membrane walls.
Samples were collected.
Checked out the water characteristics of outlet or
treated water.

mm

Fig.1 Membrane Element
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Fig 2 : Experimental arrangement

II. OBSERVATION
From the specified data of several water features of inlet
and outlet which will help to calculate % of exclusion
at respectively stage of sewage water treatment.

Characteristics Raw sewage | ppm %removal
(inlet)

pH 6.6-7.2 7 2.78
Total Dissolved | 600-650 50-100 | 84.6
Solid

Chemical Oxygen | 400-450 - 99.99

Demand

Biological Oxygen| 250-300 - 99.99

Demand
Hardness 175-200 20-50 | 75
NH4-N 20-30 <1 96.6
Chlorides 150-180 10-20 | 88.8
Silica 10-15 <1 933
Oil & grease 20-30 - 100
Sulphates 40-60 10-15 | 75

Table No. 1: Treated water characteristics
111. RESULT AND DISCUSSION:

From Fig.3 it is concluded that, as temperature
increases the conductivity of inlet also increases means
that viscosity of sewage water decreases with respect to
temperature, but in case of outlet there is no main

change in the conductivity.

Iv.
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Fig 3: Temperature vs Conductivity

From the Fig 4 it is concluded that, at inlet TDS of the
raw water is high as compare to the outlet data, as the
temperature increases TDS also increases, if this raw
water treated in the membrane bio-reactor we acquire
water with very low TDS in range of (10-20).

————
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Fig 4: Temperature vs TDS

CONCLUSION

AnMBR is the complete virus removal process.
Membrane bioreactors (MBRs) has produce to be
serious competitors to other procedures on the
part of quality of water cleaning. This is the fresh
and perspective technology; however it is still

w >
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slightly expensive, although not so complex to
control it.

C. The treatment performance of the MBR is
improved than in conventional activated sludge
processes. A high conversion of ammonium to
nitrate and constant COD removal efficiency was
achieved, irrespective of influent fluctuation.

D. As comparing and examining performance of
external and internal MBR the effective choice for
the waste water treatment is AnMBR or
internal/submerged MBR with the Polytetra
fluroethylene (PTFE) membrane material.

V. REFERENCES

1. Ferrer, J.; Pretel, R.; Duran Pinzon, F.; Giménez, J.; Robles
Martinez, A.; Ruano Garcia,

MV.; Serralta Sevilla, J.... (2015). Design methodology for
submerged anaerobic membrane

bioreactors (AnMBR): A case study. Separation and
Purification Technology. 141:378-386.
doi:10.1016/j.seppur.2014.12.018

2. Chaize, Huyard (1991), Membrane bioreactors on domestic
was the water treatment sludge production and modeling
approach. Water Science and Technology 231591 —
1600.1.S.Chang,

3. Naghizadeh .A,. Mahvi (B) A. H. Mesdaghinia. A.R.
Alimohammadi. M. (2011). Application of MBR
Technology in Municipal Wastewater Treatment.36.pp.3-

10.

4. Clech, Jefferson128 (2002), Judd, Membrane fouling in
membrane bioreactors for waste water treatment, J. Environ.
Eng. 1018 — 102 Germain, Stephenson (2005),

5. Biomass characteristics, aeration and oxygen transfer in
membrane bioreactors: Their interrelations explained by a
review of aerobic biological processes, Environmental
Science and Bio/Technology, 4:223 — 233

6. Judd S (2006) The MBR Book. Elsevier, Oxford, UK 5.
Chang IS, Lee CH(1998) Desalin 120:221

7. Choi J G, Bae TH, Kim J H, Tak TM, Randall A A (2002) J
Membr Sci 203:103.

8. Metcalf and Eddy, “Wastewater Engineering”, Mc Graw Hill,
Fourth Edition,Pg.492,2003

9. Metcalf and Eddy, “Wastewater Engineering”, Mc Graw Hill,
Fourth Edition,Pg.548,2003

10. Eleventh International Water Technology Conference,
IWTCI11 2007 Sharm El-Sheikh, Egypt

11. Ahansazan.B, Afrashteh.H, Ahansazan.N, and
Ahansazan.Z. 2014.” Activated Sludge Process
Overview”.

International Journal of Environmental Science and
Development, 5, ( 1),pp.81-85

43



BAMBHORI,JALGAON

‘ % PRATIBHA: INTERNATIONAL JOURNAL OF SCIENCE, SPIRITUALITY,
BUSINESS AND TECHNOLOGY (IJSSBT)
Special Issue: International Conference on Global Trends in Science, Technology,
Humanities, Commerce & Management 2022 (ICGTSTHCM 2022)

Vol. 8, No. 2, January 2022 ,ISSN (Print) 2277-7261

Effect of Impact Location on FRF in Terms of Relative

Displacement for Composite Material by FEA

!Nilesh S. Navagale, *Rahul B. Barjibhe
Research Scholar, K.B.C.N.M.U. Jalgaon (M.S.)
2 Prof. S.5.G.B.C.0.E.T., Z.T.C. Bhusawal. (M.S.)
12 Mechanical Engineering Department, S.S.G.B.C.O.E.T., Z.T.C. Bhusawal,
E-mail:'nsnavagale 2008@rediffmail.com,’rahulbarjibhe@yahoo.com

Abstract

The vibration characteristics of mechanical
structures or constituents are easy to
understand by modal analysis. The modal
analysis is used to alter the vibration response.
The excitation and responses restrained on a
composite specimen or structure. For discover
the main mutable in a difficult condition the F.
E. Analysis is an influential statistical method.
In this research work, the influence of the
impact position on the subsequent Frequency
Response Function (FRF) in terms of relative
displacement is deliberated [7]. To perform
this analysis, Aluminum (Al 6061T6) and
Butyl Rubber are used as the main material
and Viscoelastic Damping Material (VDM)
correspondingly to make the complex material
sample. This sample contains a butyl rubber
plate that is inserted among two AL6061T6
plates. The sizes of the sample are 350mm in
length (with at one side S0mm constrained)
and a breadth of 50 mm. The thickness of the
sample is different and it is 4.8mm, Smm, and
5.5 mm. This wideness of sample is dependent
on the thickness of VDM which is Butyl
Rubber. The chief purpose of this research
work here is to analyze the result of impact
position towards the natural modal frequency
and Frequency Response Function. This study
and analysis are particularly in terms of
displacement magnitude for composite
structure/specimen. The software used here in
this analysis is Abacus.

Keywords: VDM, Natural Frequency, Impact
Location, Composite Material, Abacus.

L. INTRODUCTION

Normally, the displacement, velocity, or
acceleration response of a structure/specimen is
measured by Frequency Response Function
(FRF) analysis. To discover the displacement
usually the acceleration signal is divided by an
aspect which is relational to the square of the
frequency. The measuring device is normally
used to compute this. Commonly for measuring
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small frequencies viz. less rotations per minute,
displacement is utilized whereas acceleration is

utilized for determining great frequencies such as
bearing frequencies. Acceleration is the rate of
alteration of velocity which is the next derivative
of displacement. The result on the comparative
level displacement of the chief 6 natural
frequencies for the dissimilar impact positions is
analyzed in this effort.

A. Frequency Response Measurement

The frequency response dimensions depend on a
few major factors. Some of this contain the form
of sample which is verified and the level of
consequences preferred. Another features are the
backing fixture and the excitation appliance
which also affect the volume of hardware desired
to accomplish the trial. It is to deliberate the fix
Turing appliance essential to get the preferred
constraints such as boundary circumstances
which is the head stage to locale a sample/test
plate for determining the frequency reaction. As
it marks the overall structural characteristics,
particularly for subsequent analyses it is called
the chief step in the process. Logically, boundary
circumstances could be identified in a totally free
or totally constrained condition. Also the
constrained condition indicates that the motion
i.e. displacement or rotation is set to zero.
However, in actual practice or reality, most of the
structures show some degree of flexibility at the
grounded contacts.

II. FINITE ELEMENT MODAL ANALYSIS

The Finite Element Modal Analysis, in this
research work, is carried out by using the real
boundary conditions. This analysis supports to
the discovery of Natural frequency, Mode shapes,
and Frequency Response Functions (FRFs).
Consequently, three specimens of composite
plate or specimen are prepared whose material
properties and specimen proportions are shown in
the following table.
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Table-1 Material Properties

Materials
Properties | Al 6061 T6 | Butyl Rubber
(VDM)

Density 2.7 g/em® 1.35 g/lem®

Young’s

Modulus 68.9 GPa 0.0015GPa
Poisson’s

Ratio 0.33 0.4

Table-2 Sample Description

Thickness (mm)

Sample | Composites | Al | B.R. | Al
1 Al-BR- Al | 2 0.8 2

2 Al-BR- Al | 2 1 2

3 Al-BR- Al | 2 1.5 2

This analysis includes a CAD model of the
control sample using CAD software/tools such as
CATIA V56R (2016). This model is used to
generate geometry and assemblies. In meshing
the neutral format of CAD geometry is introduced
in Pre-processor such as Hypermesh. For
discretizing or for meshing, the geometries and
relate material and boundary -circumstances,
Hypermesh v-12 is used. The meshed model is
submitted to the solver to discover the natural
frequencies and mode shapes of the test sample
by use of ABAQUS. Here ABAQUS 6.13-1 type
is recycled to group the level and track the
investigation to gain natural frequencies and
FRFs in constrained conditions

Figure 1. Position of Impact Location

III. RESULT AND DISCUSSION

A. Frequency Response Functions of Relative
Displacement

The relative displacements for each frequency are
recorded at all 3 points viz. hammer, first track
and second track and are as shown in the
following tables.
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Table 3 Displacement at Hammer, First Track and
Second Track (Sample 1)

Relative Displacement
Sr. Freq | Hammer First Second
No. . No. Track Track
1 0 0 0 0
2 1 57.4092 | 24.5459 | 2.6288
3 2 574169 | 24.5495 | 2.62922
4 3 57.4263 24.554 | 2.62974
5 4 57.4381 24.5595 | 2.63039
6 5 57.4535 | 24.5668 | 2.63123
7 6 574742 | 24.5765 | 2.63237
8 7 57.5036 | 24.5904 | 2.63399
9 8 57.5489 | 24.6118 | 2.63649
10 9 57.6303 | 24.6502 | 2.64097
11 10 57.8453 | 24.7516 | 2.65282
12 11 64.5873 | 27.9328 | 3.02451
13 12 71.5536 | 31.2218 | 3.4091
14 13 79.7566 | 35.0966 | 3.86246
15 14 90.4356 40.143 | 4.45322
16 15 105.228 47.136 | 5.27225
17 16 127.198 | 57.5262 | 6.48972
18 17 163.16 74.5384 | 8.48387
19 18 231.739 106.989 | 12.2889
20 19 398.863 186.083 | 21.5653
21 20 2.62885 1.47956 | 0.438123
22 21 536.135 | 256.499 | 30.3535

Table 4 Displacement at Hammer, First Track
and Second Track (Sample 2)

Relative Displacement
Sr. | Freq. | Hammer First Second
No. | No. Track Track
1 0 0 0 0
2 1 58.3986 25.0155 2.71564
3 2 58.4067 25.0192 2.71609
4 3 58.4166 25.0239 2.71664
5 4 58.429 25.0298 2.71734
6 5 58.4452 25.0374 2.71824
7 6 58.4669 25.0477 2.71946
8 7 58.4977 25.0622 2.72118
9 8 58.5452 25.0847 2.72384
10 9 58.6302 25.1248 2.7286
11 10 58.8543 25.2307 2.74115
12 11 65.8057 28.5159 3.13082
13 12 72.9571 31.8976 3.53225
14 13 81.3668 35.8764 4.00483
15 14 92.3069 41.0544 4.62019
16 15 107.453 48.2261 5.4729
17 16 129.941 58.8776 6.73993
18 17 166.733 76.3104 8.81443
19 18 236.85 109.541 12.7701
20 19 407.316 190.344 22.3908
21 20 2.67014 1.50209 | 0.456902
22 21 545.447 261.357 31.4026

Table S Displacement at Hammer, First Track
and Second Track (Sample 3)

I Relative Displacement
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Sr. | Freq | Hamme First Second
No. | . No. r Track Track
1 0 0 0 0
2 1 58.9796 25.2737 2.7434
3 2 58.9882 25.2778 2.74388
4 3 58.9987 25.2827 2.74447
5 4 59.012 25.289 2.74521
6 5 59.0291 25.2971 2.74617
7 6 59.0522 25.308 2.74746
8 7 59.0848 25.3234 2.74929
9 8 59.1349 25.3471 2.7521
10 9 59.2244 25.3893 2.75711
11 10 59.4594 25.5004 2.77028
12 11 66.6302 28.8892 3.17237
13 12 73.9569 32.3538 3.58378
14 13 82.5552 36.4217 4.06712
15 14 93.7276 41.7098 4.69577
16 15 109.184 49.0281 5.56621
17 16 132.117 59.8904 6.85875
18 17 169.614 77.657 8.97364
19 18 240.999 111.487 13.002
20 19 413.891 193.438 22.7624
21 20 2.68779 1.51085 | 0.461965
22 21 550.848 263.928 31.7225
23 22 372.934 179.593 21.6774

B. Frequency Response Functions (FRF’s)
Plots of Relative Displacement

Displacement
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Mode No. Vs Displacement (Hammer)
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Mode No.

Spe. 3

Graph 1 Relative Displacement at Hammer, First
Track and Second Track

Table 6 Relative Displacement of Composite

Samples (Hammer Position)

Mode Hammer Position

No. Sam.1 Sam.2 Sam.3
1 2.62885 | 2.67014 2.68779
2 1.75902 | 1.79832 1.81948
3 3.05322 | 3.03455 2.9616
4 0.507641 | 0.51735 | 0.525924
5 2.77916 | 2.86649 3.06231
6 0.181141 | 0.181084 | 0.183766

Table 7 Relative Displacement of Composite

Samples (First Track)
Mode First Track
No. Sam.1 Sam.1 Sam.1
1 1.47956 | 1.47956 1.47956
2 1.1389 1.1389 1.1389
3 0.8591 0.8591 0.8591
4 0.139675 | 0.139675 | 0.139675

L3N et
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5 1.12353 1.12353 1.12353
6 0.224491 | 0.224491 0.224491 Mode No. Vs Displacement (Track 2)
15
Table 8 Relative Displacement of Composite .
Samples (Second Track) %
5 0.5
Mode Second Track = I I
z n
No. Sam.1 Sam.1 Sam.1 |0
1 2 3 4 5 6
1 0.438123 | 0.438123 0.438123 Mode No.
2 0.013314 | 0.013314 0.013314 HSpe.1 MSpe.2 HSpe3
3 0.697034 | 0.697034 0.697034
4 | 0013434 | 0013484 | 0.013484 Graph 4 Second Track Disp.
5 1.21617 1.21617 1.21617 The above relative displacements at hammer, first
track and second track for each mode are
6 0.215469 | 0.215469 0.215469 characterized graphically in the above graphs.

Later the F.E. analysis for F.R.F., the proportional
data for the readings of relative displacement for
every specimen no. 1, 2, and 3. These readings are
Mode No. Vs Displacement (Hammer) at the position of the impact hammer. Here the 3

< > positions of impact are reflected which are at
g hammer point, at first track and at second track.
k= I I I Also the relative displacement is intended at every
.g‘ 0 l - . location.
1 2 3 4 5 6
Mode No. IV. CONCLUSION
HSpe.l MSpe.2 MSpe.3 From the table of displacement, it is evaluated that
the displacement magnitude which is relative
Graph 2 Hammer Disp. displacement magnitude is supreme at the first
point i.e. Hammer point which is very close to the
Mode No. Vs Displacement (Track 1) e.xciting edge of the sa}mple frorp its right hand
2 side. For the second point which is the first track
B the relative displacement goes on reducing as
g 15 associated to the first point which is Hammer
g 1 position. Also for the third point which is second
= track, the relative displacement is lower than the
805 I I I other two positions. After words, it can be
0 = | evaluated that,
1 2 3 4 5 6 Relative Displacement (T.P. 2) < Relative
Mode No. Displacement (T.P.1) < Relative Displacement
B Spe.l B Spe. 2 Spe.3 (H p.)‘

Also relative displacement at Hammer, Track
land Track 2 point get reducing from sample 1 to
sample 3 excluding at mode 6 at which it is
somewhat accumulative. The FRF is nearly
similar irrespective of the hammer position. All
this analysis is also characterized graphically by
scheming the graphs as indicated overhead. Also
by relating samples 1,2 and sample 3, it may be
recommended that composite sample 2 (with
VDM of width Imm ) have an improved FRF for
relative displacement as compared to other

Graph 3 First Track Disp.
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composite samples. Also it may be the greatest
appropriate substitute composite material.
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Abstract

The use of rubber in concrete is increasing due
to both the reasons, the scarcity of natural
aggregates and environmental reasons. The
rubber makes the concrete light in weight and
economical. In the present work waste tyre
rubber is used as partial replacement of fine
aggregate to produce rubbercrete. The
replacement is in the range of 0, 10, 25, 33 and
55,66,75% by volume of fine aggregate. The
uniform cubes are casted and tested for
compressive strength for duration of 28 days,
and exposed to the natural environmental
conditions for 6 months, 1 year and 2 years.
This work has done a pioneer attempt to assess
the long term performance of rubbercrete It
has been found that in the course of two years,
when the rubbercrete is exposed to the natural
environmental conditions, it looses the
strength very marginally.

Keywords: Rubbercrete, endurance, compressive
strength of rubbercrete, , long term performance

INTRODUCTION

One of the most important sectors for the
economic growth of a country is considered to be
the construction sector. This sector also plays a
significant role in providing housing facility for
the continually growing population. The rapid

growth of construction sector, consequently
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requires  considerably large amount of

construction materials to be produced for
consumption e.g. rock materials and sand also
called as coarse and fine aggregates. The most
important material in the construction industry is
concrete. Rock materials and sand are depended
upon the mining and quarry industry as a main
source of raw construction material There should
be guarantee for the adequate and regular
availability of raw materials to the construction
sector to continue their production and thus to
sustain the economic development. The natural
aggregates are non-renewable sources. The
aggressive consumption will reduce them if no
control measures are imposed (Hamid, et al.,
2006). Proper planning and use of alternatives are
essential and to avoid shortage . Therefore,
There are so many alternative ways suggested.
Recycling the aggregates obtained from
demolished structures is one of the ways. Use of
manufactured materials is another. Now a days,
use of scrap tyre rubber is also considered to be a
way as it is used in concrete successfully.
Experimental Procedure
Materials and Methods
Materials - Cement, sand, gravel, water and
crumb rubber
are used for the work.
Cement: 53 grade Ordinary Portland cement is

used
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Sand: ordinary river sand has been used.

Gravel: Natural gavel characterized in

accordance with Indian Standards Code 383 [8] is
used.

Crumb rubber- it is waste obtained from tyre
remoulding section of a factory

Concrete mix design: concrete mix design is

done. The objective of present work is to study

the strength characteristics of concretes with

varying proportions of crumb rubber. Hence a

nominal concrete mix of proportion 1: 1.5: 3 with

water cement ratio 0.5 is prepared. Concrete mix

is prepared as per Indian Standards Code 456

(2000)

rubbercrete is prepared with crumb tyre rubber
with partial replacement of fine aggregate in
various

0%,10%,20%,30%,40%,50%,66%&  75%..The

proportion as

compressive strength is determined after curing
of 28 days and atmospheric exposure for 6

month,12 month,18 month & 24 month
Results & Discussion

Test on Coarse aggregates
The various characteristics of coarse aggregate as
determined in the laboratories are presented in

table.

Table 1: Tests on Gravel (Coarse aggregate)

Spiemf Finene Water Impa | Crushi

Parame ic ss absornti ct ng
ter Gravit | Modul P Valu | Streng

on
y us e th
0,
Value 2.80 7.13 0.53% 13'4 9-30%
0

Test on Fine aggregates (Sand)

50

The wvarious characteristics of natural Fine

aggregate (Sand) as determined in the

laboratories are presented in table.

Table 2: Tests on Sand (Fine aggregate)

Fineness Water Specific
Parameter

Modulus absorption Gravity
Value 2.65 0.63% 2.66

IS 2386 (part — 3) — 1963 has recommended the
water absorption to be between 0.5 to 2%. Thus
the water absorption of aggregates used is within

permissible limit.

Test on Ordinary Portland cement:
The most important ingredient of concrete is

cement. Its properties are summarized in table.

Table 3: Tests on Ordinary Portland Cement

Value
Parameter
Standard
] 32%
Consistency
3 mm
Soundness
. 3.43%
Fineness
Initial 55 minute
Setting Time
550
Final Setting .
Ti minute
ime
Compressive 53.25
Strength N/mm?
(28 days)

Initial setting time for 53 grade OPC should be
>30 minutes as per [S12269. Similarly the FST

should be <600 minutes Thus the cement used
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duly meets the requirements. Soundness should
be <10 mm. The cement satisfies this criteration
also. Fineness up to 10% is permissible. This

requirement is also satisfied.

Replacement of Fine Aggregate:

The effect of replacement of fine aggregates on
long term performance (endurance) has been
assessed in the present work.

*  The natural fine aggregates of concrete are
replaced by equivalent size scrape tyres
rubber particles. The replacement is done in
proportions 0%, 10%, 25%, 33%, 50%,
66% and 75%. Table shows the
compressive strength of various blends of
rubbercrete.

Table 4: Compressive Strength of Concrete

with Replacement of Fine Aggregate

Crum | Avera | Avera | Avera | Avera | Avera
b ge ge ge ge ge
Rubb | compr | compr | compr | compr | compr
er essive | essive | essive | essive | essive
propo | Streng | Streng | Streng | Streng | Streng
rtion | th 28 [ th, 6 | th, 12 | th, 18 | th, 24
day month | month | month | month
(N/m (N/m (N/m (N/m (N/m
m?) m?) m?) m?) m?)
0% 38.15 383 39.60 37.6 37.31
10% 3431 34 31.05 30.35 30.18
25% 24.78 24.62 22.85 21.80 20.78
33% 21.96 21.69 19.86 19.57 19.49
50% 15.73 18.15 16.52 15.95 15.52
66% 14.71 13.91 12.13 11.66 11.39
75% 10.00 9.02 7.70 7.02 6.87
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CONCLUSIONS

The use of rubber in concrete is getting popularity
owing to both the reasons, the scarcity of natural
aggregates and environmental concerns. The
rubber makes the concrete light in weight and
economical. At the same time it makes the
concrete weak in compression and other
structural properties. Researchers have already
established that rubber in very small proportion
(<10%) can be used in structural concrete. But it
can always be used for non structural members
like partition walls.

It has been found that in the course of two years,
when the rubbercrete is exposed to the natural
environmental conditions, it looses the strength
very marginally. The loss of strength is within 5%
only.

Hence it can be concluded that rubber can be
effectively used in concrete with non structural
applications
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Abstract

Despite the pandemic setback, rising demand
for fossil fuels and global CO2 emissions have
prompted researchers to investigate renewable
energy sources such as biodiesel and biofuels.
The use of neat biodiesel or biodiesel blends in
compression ignition engines still faces a few
challenges, such as high viscosity, low energy
density, lower BSFC, and emissions such as
NOx and unburnt HC. The purpose of this
paper is to highlight the effects of additive use
on CI engine performance characteristics and
pollutant formation.

Keywords: CI Engine, biodiesel, combustion
characteristics, emission.

1. Introduction
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Fig. No. 1 The regional energy consumption
across the world
The demand for energy has risen dramatically in
recent years as a result of the rapid increase in
human population. According to data from the US
Energy Information Administration (EIA), as
shown in Figure 1, global energy consumption is
expected to increase by nearly 50% between 2018
and 2050 [1]. Asia's strong economic growth,
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particularly in China and India, is expected to
drive energy demand to the highest level in
comparison to other regions. This is a major
concern because the world's supply of fossil fuels
is dwindling by the day. Furthermore, global
carbon dioxide (CO2) emissions are rapidly
increasing as energy consumption rises. As a
result, many researchers are concerned about the
search for renewable fuels that can replace
traditional fossil fuels, not only to address fossil
fuel depletion but also to reduce environmental
pollution [2]. Due to environmentally friendly
properties such as non-toxicity and eco-
friendliness, biodiesel and ethanol have been
discovered to be a great source of energy to
replace conventional fuels in recent decades.

However, biodiesel has higher viscosity, density,
and volatility properties than conventional diesel,
which are unfavorable in combustion systems due
to poor atomization performance and incomplete
combustion. Ethanol, on the other hand, has a low
volumetric energy density, requiring more fuel to
achieve the same power output [3]. As a result,
one strategy for improving the performance of
biofuels is to partially replace liquid biofuels with
fuel additives.

I1. Biodiesel as a promising alternative

In recent years, biodiesel has emerged as one of
the most effective substitutes for petroleum diesel
fuel. Biodiesel can be used either in its pure form
(B100) or in combination with petroleum diesel.
B20 and B5 are the most common biodiesel
blends used in vehicle fuel (20 percent and 5
percent of biodiesel in the biodiesel-diesel blends
respectively) [4]. Biodiesel is made up of mono-
alkyl esters of long-chain fatty acids (FAs) that
are non-toxic and biodegradable. Figure 2 depicts
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how biodiesel is made from various natural
resources such as animal fats, vegetable oils, and
waste cooking oil. Fatty acid methyl ester is
another name for biodiesel (FAME).

The process of producing biodiesel is known as
transesterification.  Transesterification is a
reversible reaction in which alcohol (methanol or
ethanol) is added to neat oil in the presence of a
catalyst under mild conditions to produce methyl
ester, biodiesel, and glycerin. In the biodiesel
transesterification process, catalysts such as
sodium hydroxide (NaOH) and potassium
hydroxide (KOH) are commonly used. First-
generation biofuels are derived from edible
sources such as vegetable oils derived from corn,
canola, coconut, sunflower, and rapeseed.

First-generation, second-generation and third-generation biofuels

First-generation Second-generation Third-generatia
biofuels biofuels biofuels
Type Edible oil Non-edible oil -
Feedstock Palm Jatropha Biomass pyroly:
Coconut Mahua oil
Sunflower Castor Fish oil
Com Pongamia Waste cocking «
Canola Neem Dunaliella salin:
Peanut Rubber seed algae
Grape Jojoba Spirulina algae
Chlorella vulga:
algae
Advantages » Simple + No conflict with » Reduce seway
conversion the food usage treatment cos
process to » Land usageis
biofuels minimal
Disadvantages » Competition « More « Large scale
with food complicated bicfuel
production process on the production
» Deforestation conversion of through
and searce high the biofuels microzalgae e
quality cropland not be
implemented

Fig. No. 2 Sources of biodiesel fuel
The supply of edible oils with the food industry is
competed with by first-generation biofuels. As a
result, in recent years, the focus on biodiesel
production has shifted to non-edible sources.
Non-edible oils derived from mahua, pongamia,
and jatropha plants are used to produce second-
generation biofuel. Third-generation biofuels are
primarily composed of raw materials such as
microalgae, used cooking oil, and plant waste
biomass. Microalgae are a primary source of
third-generation biofuels. These algal species can
survive in harsh conditions, lowering the cost of
cultivation in our environment [5] [6] [7].

III. Effect of the additives on combustion
performance of biodiesel

A. Combustion characteristics

Flame temperature: Flame temperature affects
both combustion and pollutant formation. A
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higher flame temperature usually indicates a
complete combustion process, which results in
more energy in the engine. Lowering the flame
temperature proves effective in reducing
pollutant formation, particularly NOx. [8] As the
Di-Butyl Ester DBE blending ratio increased
from 10% to 40%, the flame temperature
increased due to a decrease in soot loadings,
indicating a complete combustion process. This
was due to the fact that DBE increased the oxygen
content of the biodiesel, which aided in the
oxidation reaction of the fuel chemical species
[9].

The temperature of the droplet flame is calculated
using the twin-color pyrometry method by
analyzing the thermal imaging of the flame. By
adding ferrous picrate to the biodiesel fuel droplet
raises the flame temperature compared to neat
biodiesel, and that increasing the ferrous picrate
dosing ratio raises the flame temperature even
more [10]. The ferrous picrate improved the
burning rate of the fuel vapour due to an increase
in iron ions in the combustion region. It reduced
radiation heat loss due to low soot formation in
the combustion process.

Heat release rate: The amount of heat energy
released by a fuel species when burned is referred
to as heat release. The combustion parameter
obtained by applying the first law of
thermodynamics is the heat release rate (HRR).
The heat release is proportional to the energy and
calorific value of the fuel blends. Fuel blends with
a high calorific value will have a high HRR,
which means that a smaller amount of fuel is
required to keep the engine speed stable at
different loads.

B. Ignition characteristics

The key ignition characteristics are ignition
delay, ID, ignition probability, and ignition
temperature. Various studies have been
conducted to investigate the effect of additives on
liquid biofuels in engines. The measurement of
ID is in time and crank angle interval from the
start of injection to the start of combustion. In
general, the shorter the ID, the higher is the
quality of the fuel [11].

According to the literature, the addition of
additives to biodiesel reduced the ID. For
example, the addition of 0.1 m/v percent graphite
oxide nanoparticles reduced the ID of the
biodiesel droplet by approximately 11.5 percent
when compared to neat biodiesel. The high
thermal conductivity of graphite oxide increased
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the evaporation rate, causing particles to diffuse
away from the droplet. The lower ignition
temperature of graphite oxide, which is around
180 C, compared to biodiesel, promoted earlier
ignition at the combustible region as a result of
greater surface exposure to the surrounding air.
The addition of acetylene black increased the
ignition delay of the soybean-based biodiesel
droplet by up to 10.2 percent when compared to
the neat biodiesel case when 3 percent acetylene
black was added [12]. The addition of multi
walled Carbon Nano tubes, MWCNTs or AI1203
nanoparticles improves the ignition probability of
the blended Kusum biodiesel droplet. Using the
same hot plate temperature, MWCNTs were
found to be more effective than AI203 in terms
of increasing ignition probability, with
approximately 1.84 percent greater by adding 30
ppm of the nanoparticle to each blended fuel. This
result was attributed to the nanoparticle' doping
of the cetane index.

C. Pollutant formation and emissions

Particulate matter (PM) and soot:
Particulate matter is a mixture of solid-phase
particles and liquid droplets in the air. Some PMs
are large and dark enough to be seen as soot or
smoke with the naked eye. Soot is a broad term
for impure solid carbon particles produced by a
variety of polycyclic aromatic hydrocarbons
(PAHs) resulting from the incomplete
combustion of hydrocarbon fuels. These
pollutants cause severe pollution of the
environment. They are a serious threat to human
health. The formation of PM and soot is primarily
influenced by the ID and oxygen content of the
combustion region. Several additives have been
found to reduce soot during biodiesel
combustion.

The experimental results showed that increasing
the mole fraction of DBE in biodiesel surrogate
reduced soot formation non-linearly, with the
reduction of soot loading significantly
accelerated when the DBE mole fraction
exceeded 30% [13]. The addition of low carbon
number alcohols, such as methanol and ethanol,
could reduce the carbon supply to soot formation
because these oxygenates were mostly
decomposed into CO, inhibiting the formation of
C2-C4 intermediates, which would eventually
contribute to the subsequent PAH and soot
growth process.

Oxides of nitrogen (NOx): Nitrogen oxides,
NOx is made up of two major species: nitric oxide
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(NO) and nitrogen dioxide (NO2). Several factors
could contribute to NOx formation, including
local temperature (thermal NOx), the residence
time of the fuel-air mixture at high temperatures,
and the local concentration of oxygen. It was
discovered that the high oxygen content in
biofuels could increase the flame temperature and
HRR when compared to neat fossil fuels due to
the increased oxygen concentration in the fuel,
which promoted the complete combustion
process. These factors were found to be
advantageous because combustion -efficiency
could be improved; however, the drawback
would be an increase in NOx emissions. As a
result, it is critical to include several additives in
the biofuel blend to reduce NOx formation.

With the addition of Fe(CO)5, the peak NO
emission is reduced. The catalyst resulted in the
presence of additional thermal mass in the form
of iron oxide (Fe203) particles, which reduced
the peak flame temperature and, as a result,
thermal NO formation [14]. It is investigated
NOx reduces in palm biodiesel by using rapid
mixing of Dbiodiesel-water—air  technique.
Increasing the water blending ratio reduced NOx
emissions even more.

Carbon monoxide (CO) and carbon dioxide
(CO2): Carbon monoxide is a poisonous
byproduct of incomplete combustion of carbon
compounds. The toxicity of CO is higher than that
of CO2, raising public concern due to the negative
effects on the human body. Carbon monoxide
emissions are primarily determined by the
combustion region's Equivalence ratio and the
cetane number of the fuel blends. The fuel-rich
mixtures result in incomplete combustion and an
increase in CO concentration in the exhaust. The
CO emission from the ethanol-palm biodiesel
spray combustion can be measured using a gas
chromatograph [15]. The CO emission in the
exhaust gas was found to decrease monotonically
with increasing ethanol content in biodiesel
blends under stoichiometric conditions.

Hydrocarbons (HCs): Hydrocarbons are carbon
and  hydrogen  compounds.  Incomplete
combustion of diesel and gasoline results in HC
emissions, which pose serious health and safety
risks. Long ID, low air—fuel ratio, and low
combustion temperature are the primary causes of
HCs emissions. Longer ID, for example, would
result in some fuel being diffused out without
completing the combustion process, which are
also known as unburned hydrocarbon emissions
(UHCs).
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It was discovered experimentally that increasing
the fuel mass flow rate to achieve the same energy
output as neat biodiesel could reduce NOx
emissions from the ethanol-biodiesel diffusion
flame. The disadvantage is that it increased the
level of CO and HCs in the exhaust compared to
the neat biodiesel. They explained that the higher
fuel mass flow rate caused poor atomization,
reducing the fuel blends' combustion efficiency.
Water addition in palm biodiesel spray flame
increased HCs emission at lower concentrations
and decreased HCs concentration at higher
concentrations. The cause was related to the fuel—
air mixing ratio and, as a result, combustion
efficiency [16].

IV. Conclusion and future scope

From the above discussion it can be concluded

that

1 Most of the additives raise the flame
stabilization limit and the laminar flame
speed, making them compatible as the
biofuels additives.

2 The enhanced combustion efficiency due to
use of fuel additives generally leads to a
reduction of pollutant formations such as
PM, soot, NOx, CO, CO2 and HCs.

3 Due to the increasing conflicts of the edible
oils, the additives studies should also be
performed using the second-generation and
third-generation biofuels.

Following are some relevant issues and

challenges for the future investigation directions.

1 To overcome the difficulty in introducing the
nanoparticles to the liquid fuels while
ensuring uniform dispersion and minimal
chances of particle agglomerations.

2 Recent research is focused on the effect of
additives on the first-generation biofuels.
The additives studies should also be
performed using the second-generation and
third-generation biofuels.
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Abstract

Waxes have important specific properties
for food and cosmetic uses, and for
cleaning and polishing applications. The
knowledge of the characteristics of waxes
is essential for their application. Wax
recovered from sugarcane (Saccharum
officinarum) filter cake, a by-product of
the sugar and alcohol industry, represents
a potential alternative to carnauba,
beeswax, and synthetic waxes,
considering the enormous resources of
raw material in sugarcane growing
countries. Crude wax solvent extraction
and fractionation were studied in this
paper. Filter cake extracted with Benzene
yields 6 to 7 % crude sugarcane wax.
Purified sugarcane waxes presented
analytical indexes similar to those of
commercial bee and carnauba waxes.

Keywords: Sugarcane wax, Extraction,
Press mud, Benzene

Introduction-

Sugar cane (Saccharum officinarum L.) is
one of the industrially important crops
mainly grown in Brazil and India. India has
just over 500 sugar mills, with nine states
(Uttar Pradesh, Bihar, Punjab and Haryana in
the northern region; Maharashtra & Gujarat
in the western region and Andhra Pradesh,
Tamil Nadu and Karnataka in the southern
region) holding 95 % of them. Most mills are
either privately owned or co-operatives

The global production in the year 2009 was
reported to be 1900 million tones of which
India produced 285 million tones accounting
for 14.9%. In India, sugarcane supports one
of the largest agro-processing industries and
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more than 6 million farmers are engaged in
its cultivation. According to the Indian
Institute of Sugarcane Research (IISR)
Vision 2030 report, India is expected to
increase sugar cane production to 520 million
tones.

Sugar industry has many by-products like
bagasse, molasses, press mud, and leaves
(trash) Sugarcane bagasse is the fibrous
residue of  sugarcane (Saccharum
officinarum) after the extraction of juice.
Bagasse, as agro-based fibers, have the
composition, properties and structure that
make them suitable for uses such as
composite, textiles, pulp and paper
manufacture and animal feed, among others.
In addition, bagasse biofibers can also be
used to produce fuel, chemicals, enzymes
and food and is one of the most relevant
sugarcane by-products of the cane sugar
production industry, a mixture of hard fiber,
with soft and smooth parenchymatous (pith)
tissue, having high hygroscopicity, soil, wax,
residual sugars, etc., remaining after the cane
has been crushed and extracted the juice.

Press mud from the sugar mills is a very
useful source of fertilizer as well as some
chemicals. The major use that has recently
been developed in India is in bio composting
(usually trade named as Bioearth) where it is
treated with the spent wash from the
distillery. The composition of press mud is
given in Table 1. Its usefulness as fertilizer is
based on the nutrient content of the mud and
the spent wash as shown below:

Press mud — N- 1.15 to 3.0%; P- 0.60 to
3.50% and K- 0.30 to 1.80%.

Spent wash — N-2630 mg/l, P-20 mg/l and K-
222 mg/l
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Composition of press mud;

Table No. 1: Composition of press

mud
1 Crude wax 2 5-14%
3 Fiber 4  15-30%
5 Crude Protein| 6 5-15%
7 Sugar 8 5-15%
9 SiO 10 4-10%
11 CaO 12 1-4%
13 PO 14 1-3%
15 MgO 16 0.5-1.5%
17 Total ash 189-10%
Benefits:

1. Very low power requirement.

2. Zero discharge to inland water
resources and freedom from river or
ground water pollution.

3. Organic fertilizer produced is rich in
micronutrients and can reduce the
requirement of chemical fertilizers. It
also provides bacteria for nitrogen
fixing, solubilisation of phosphates,
humus that will keep the soil healthy
and develop the self-reclamation cycle.
Since bio composting is accompanied
by a rise in temperature, chances are
that the fertilizer is free from all
pathogens, harmful bacteria, weeds and
seeds. Fertilizer is free flowing, easy to
handle, to pack and transport.
The bio compost contains 25-30%
organic carbon, 1.2-2.0% nitrogen, 1.5-
2.0% phosphorous and 2.5-3.0%
potash.
The shortcoming of this operation is the
limited period of operation of sugar
plants. The press mud has to be stored in
large open areas and large lagoons are to
be set up to store the spent wash.
However, the long-term effects of
application of this fertilizer remain to be
studied.
Sugar mills produce a range of by-
products, including bagasse, filter mud
and molasses. A typical sugarcane
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complex with a capacity of 3,000 tonnes
crushed per day (TCD) can produce 345
tonnes of refined sugar, 6,000 litres of
alcohol, 3 tonnes of yeast, 15 tonnes of
potash fertilizer, 25 tonnes of pulp, 15
tonnes of wax, 150 tonnes of press-mud
fertiliser12 and 240MWh of exportable
electricity from bagasse.

Press mud like other organic materials
affects the physical, chemical and
biological properties of soil2. However,
due to its bulky nature and wax content it
causes some problems. If press mud is
directly applied to soil as manure, the wax
present might deteriorate the physical
properties such as permeability, aeration,
soil structure and composition etc. and
with the passage of time the deterioration
might get worsen. Therefore, extraction of
wax from press mud will be helpful to
enhance the quality of press mud as
organic manure.

Solvent Selection:

The solvent is the key to a successful
separation by liquid-liquid extraction. The
several criteria are:

Distribution Coefficient

This is the ratio (at equilibrium) of the
concentration of solute in the extract and
raffinate phases. It gives a measure of the
affinity of the solute for the two phases. A
distribution coefficient other than unity
implies that the solute must have different
affinity in the two phases. If only one
solute is involved (such as in the recovery
of an impurity from an effluent stream),
only the distribution coefficient need be
considered, and it is desirable for this to
be as large as possible.

Selectivity (Separation Factor)

If there are more than one solutes (say two
solutes A and B), then consideration
should be given to the selectivity of the
solvent for solute A as against B. The
selectivity between the 2 solutes A and B
is defined as the ratio of the distribution
coefficient of A to the distribution
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coefficient of B. For all useful extraction
operation the selectivity must exceed
unity. If the selectivity is unity, no
separation is possible.

Insolubility of Solvent

The solvent should have low solubility in
the feed solution; otherwise the separation
is not "clean". For example, if there is
significant solubility of solvent in the
raffinate stream, an additional separation
step is required to recover the solvent.

Recoverability

It is always necessary to recover the
solvent for re-use, and this must ordinarily
be done by other means, e.g. distillation.
If distillation is to be used, the solvent
should form no azeotrope with the
extracted solute and mixtures should show
high relative volatility. The solvent should
also be thermally-stable under the
distillation temperature.

Density
A large difference in  density
betweenextract and raffinate phases

permits high capacities in equipment. This
is especially important for extraction
devices utilizing gravity for phase
separation.

Interfacial Tension

The larger the interfacial tension, the more
readily coalescence of emulsions will
occur but the more difficult the dispersion
of one liquid in the other will be. The more
readily coalesces the emulsions the easier
phase separation will be. Low interfacial
tension aids dispersion and thus improves
contacting  mass-transfer  efficiency.
Coalescence is wusually of greater
importance, and interfacial tension should
therefore be high.

Chemical Reactivity

The solvent should be stable chemically
and inert toward the other components of
the system and toward the common
materials of construction.
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Viscosity, Vapour Pressure, Freezing
Point

These should be low for ease in handling
and storage, for example, a high viscosity
leads to difficulties with pumping,
dispersion and mass-transfer rate.

Availability and Cost

An excellent solvent may not be
commercially available. Or it may
represent a large initial cost for charging
the system, and a heavy continuing
expense for replacing inevitable operating
losses.

Other Criteria

Toxicity and flammability of the solvent
are important occupational health and
safety considerations. Stability of the
solvent (i.e. resistance to breakdown),
particularly in the recovery steps, is
significant, especially if the breakdown
products might contaminate the products
of the main separation. Corrosivity of the
solvent leads to the usual problems with
materials of construction. Finally,
compatibility of the solvent with the
mixture to be separated can have many
manifestations, particularly when easily
contaminated materials such as food or
pharmaceuticals are being handled.

e It should be non-toxic and selective,
i.e. it should dissolve only the
required constituent with minimum
amount of the inert materials.

e [t should not cause the extract to
complex or dissociate.

e It should be preservative in action.

e [t should promote rapid physiologic
absorption of the extract.

e It should be easily evaporated at
low heat.
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Fig. 1: Sugarcane wax preparation
Flowchart
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Fig. 2: Sugarcane wax preparation Unit

The process of the present invention is being
further illustrated by the following practical
examples which should not, however, be
construed to limit the scope of the invention.
e C(Collection of press mud from sugar
industry.
e Kept for drying in open atmosphere.
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e Extract wax from press mud by using
Benzene, Toluene as solvent in soxhlet
extractor up to 6 hours. Organic
solvent extraction is the most common
and most economically important
technique for extracting aromatics.
There are different solvent used for
extraction of wax but pure toluene is
excellent oil solvent and has good
solvent power for wax extraction as
well. A crude wax extracted with
benzene was used for the entire
investigation. A further consideration
was that benzene extraction appeared
most feasible for commercial scale
production.

o (Collect extract from soxhlet extractor
and kept it for filtration unto 3 to 4
hours.

e After filtration put the solution for

distillation process.

Collect the benzene as distillate, and

wax remains at the bottom of round

bottom flask.

e (Collect the wax from round bottom
flask.

e Add isopropyl alcohol in wax for
removal of resins from wax.

e After removal of resins wax is formed

Specifications:

Table No.2: Specifications of wax

19 Item 20 Index

21 Acid Value 22 6~26

23 Saponificati 24 50~150

on Value

25 Iodine 26 22~24

Value

27 Melting 28 76~82°C

Point

29 Color 30 Brownish
black/Light yellow

Sugarcane wax, a whitish to dark
yellowish coating on the surface of
sugarcane, gets extracted and separated
along with press mud during crushing and
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processing of the cane juice. This wax
portion finds applications in cosmetics,
paper coating, textiles, fruit and vegetable
coating, leather sizing, lubricants,
adhesives, polishes, and pharmaceutical
industry Thus, it can be considered as an
alternative to costly carnauba wax,
candelilla wax, and chitosan for edible
coating applications. Sreenivas et al.
found ash gourd peel a good source of wax
which was used as edible coat for
strawberries to enhance their shelf life.
The overall crude wax has several
industrial uses which include the coating
of steel products for metal working and
rust prevention while for uses such as
polish production refinement of the crude
wax into its fractions is necessary.

Applications:
The refined variety of the hard sugarcane
wax having its potential use in:

1. Foodstuff industry: can be
widely used as the coating and
brightening agent of making
gum confection, chocolate
products and processing fruits;

2. Cosmetic industry: can be used
for making brilliantine wax,
lipstick, puff cake and eyebrow
pencil.

3. Brightening agent: to be widely
used for making shoe polish,
glazing wax for vehicles and to
make shoes;

4. Other industry: to be widely
used for making electrical wire,
cable, explosive packing,
carbon paper and moisture-
proof paper, etc.

Medicines,

In sweet meats and pastries,

In tinned food products,

In castings and recordings,

In carbon papers,

0. In preparation of carbonless

carbon papers,

11. In electrical insulation of
cables and wires,

12. in preparation of various types
of paints, varnishes and

=0 0w
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polishes including  shoe
polishes, car polishes and floor
polishes,  preparation  of
coloured pencils, crayons,
water and oil paints,

13. In cosmetics,

14. In preparation of emulsion
paints for spraying.

In fact, it has its most likely entries into all
the branches of industries where carnauba
wax is mostly used. In bulk also it can be
produced many times more than any other
plant waxes combined together. The raw
material, press mud is a rejected waste
material of sugarcane industries that
causes the unwanted problem of pollution
to the surrounding supurbs of the sugar
mills on accumulation. Also, the
availability of the press mud is no problem
at all throughout the year. While carnauba
plant is a seasonal plant that produces
extractable waxes only in marked period
of a year

Conclusion

Press mud is a byproduct of sugar industries.
Sugarcane press mud is easily available and
cost effective than other sources of wax. The
yield of wax found from benzene solvent
was 6.% - 7 %. The color of crude wax was
brownish green while the pure wax was light
yellow in colour Extraction of wax from
press mud was carried out with Benzene was
within time of 6 hours hence it is a less time
consuming process. These waste products
are used as fertilizer in the agriculture field,
but the presence of sugar cane wax in press
mud deteriorates the physical property of
soil and therefore the extraction of wax is
necessary. This extracted wax has several
applications in various industries which can
bring products in national and international
market. This study revealed presence of
many classes of compound like alkane, ester,
alcohol, fatty acids and so forth present in
sugarcane press mud wax. The major
component of wax i.e. sec-butyl
isothiocyanates which has many beneficial
effects can be utilised for medicinal purpose
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lipstick. Apart from medicinal

chemical and nutritional applications, wax
can be used in food preservation as an edible
coating for fruits and vegetables. Thus,
sugarcane wax has many compounds of

biological and industrial importance.
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Abstract:

Actinomycin is a clear, yellow
administered intravenously and mostly used in
treatment of a variety of cancers.Actinomycin
producing strain is Streptomyces antibioticus
2123. Actinomycin is having ability to stop
transcription of the oncogenes. Actinomycin do
this by binding DNA at the transcription
initiation complex and preventing elongation of
RNA chain by RNA polymerase. Production of
actinomycin is done by submerged fermentation
process using protein rich supplement like spent
grains and cereals and some vegetable sources as
a  substrate, under optimal condition.
Fermentation period will be for 5 days at 280C at
pH 6- 7. Extraction and purification of
actinomycin will be done by solvent process using
chloroform, ethyl acetate, methanol, etc.

liquid

Keywords: Actinomycin, submerged fermentation,
protein rich supplement.

Introduction:

Actinomycin which are a class of polypeptide
antitumor antibiotics isolated m soil bacteria of the
genus Streptomyces. Actinomycin has been widely
used in clinical practice since 1954 as an anticancer
drug for treating many tumors and it is also a useful
tool in biochemistry and molecular biology. There
are several mechanisms of its action that are
responsible for its cytotoxic and antitumor action,
these being associated with DNA functionality,
leading to RNA and, consequently, protein
synthesis inhibition. Actinomycin interferes with
the growth of cancer cells, which are eventually
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destroyed. Since the growth of normal cells may
also be affected, other effects (side effects) will also
occur. In cell biology, actinomycin is shown to have
the ability to inhibit transcription. Actinomycins
this by binding DNA at the transcription initiation
complex and preventing elongation of RNA chain
by RNApolymerase. Streptomyces antibioticus
(Actinomyces  antibioticus) is a bacterium
discovered in 1941. It produces a large number of
antibiotic ~compounds, including boromycin,
oleandomycin, mycangimycin, actinomycin, and
other

A) Materials and Methods:

For the successful fermentative production of
actinomycin, Protein rich supplement included
cereals such as rice, wheat, maize, corn, millet,
barley, rye and pulses such as beans, peas, cowpea,
dry beans like pinto beans, kidney beans, navy beans,
dry peas, and peanuts, Mung bean, golden gram,
greengram was collected and processed for
preliminary  sterilization. =~ As  Streptomyces
antibioticus having ability to produce actinomycin so
microbial culture with strain number namely
Streptomyces antibioticus 2123 was collected from
National Chemical Laboratory Pune. The culture was
maintained in the laboratory by means of
subculturing on agar as well as broth medium. For
the analysis of substrate at quantitative line,
percentage of protins and sugar were estimated using
DNSA and Folin — Lowrey method. A standard curve
of amount of protein against optical density at 650
nm was plotted to estimate the concentration of the
test sample and a standard curve of amount of
glucose against optical density at 540 nm was plotted
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to estimate the concentration of the test sample.

TS uinT B

Fig. 1 Protein Estimation Fig.2 Carbohydrate Estimation

Fig. 3 Protein Estimation Graph

a)Formation ofinoculums:

For the fermentative production of said antibiotics initially
seed culture of Streptomyces antibioticus 2123 was
prepared. For the same 500 ml of selective broth medium
was prepared by following sterilization guidelines, broth
was allowed to cool and loopful of mother culture of
Streptomyces antibioticus 2123 was inoculated under
sterilized conditions and broth was incubated for 4 days at
280C. Turbidity in the flask was observed which was the
clear indication about growth of Streptomyces antibioticus
2123 in the broth. The prepared culture was used as seed
culture for the production of actinomycin.

b) Fermentation media:
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Fig.4 Carbohydrate Estimation Graph

For the successful fermentative production of
actinomycin, Protein rich supplement source were
selected. After processing of raw substrate, it grinded in
mixer grinder and formed the fins powder, powder were
mixed in distilled water and slurry were prepared. The
slurry was incubated for 2 to 3 hours in order to release
macro and micronutrients outside. The suspension was
filtered and filtrate was used as fermentation media. About
5 liter of media was prepared in the laboratory and
introduces in lab scale fermenter with capacity of 5 liters
and working volume 3.5 liters. The whole batch the again
sterilized in autoclaves in order to remove the microbial
load. The batch was then ready for the production of
antibiotic.

¢) Fermentative Production of Actinomycin by
Submerged Fermentation:
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In production media, bacterial culture was inoculated
under sterile conditions in the lab scale fermenter. The
fermentation process were carried out at 280C for 5 days
with pH 7.0, Dissolved oxygen concentration,60%, and
Inoculum concentration, 10%v/v from seed culture.After
5 days turbidity was obtained in solution that showed the
growth ofmicrobes.The fermented broth was harvested
and centrifuged at 5,000 rpm for 5 min supernatant was
collected and considered it as crude extracellular extract.
Chloroform or ethyl acetate was used as solvents for
extraction of  antimicrobial metabolites.Crude
extracellular extract was taken and the solvent was added
and gently mixed for 1 hr and the centrifuge was done and
the supernatant was collected in petri plate and was kept
todry.Crude extract was taken and methanol was added
and gently mixed and was centrifuged. Supernatant was
collected and transferred in petri plate and was dried in hot
air oven at 500C. result to this powderform were obtained.

Fig.6: After 5 days ofIncubation
B) Results:

Initially 100gms of substrate was used to prepare 200 ml
of fermentation media contained:

a) 214 micro gram/ml of protein. therefore, for 200ml
42,800 micro gram/ml, i.e.42.8 mg.

b) 362.5 micro gram/ml of Glucose. therefore, for 200ml
72,500 micro gram/ml, i.e.72.5mg.

¢) The obtained product in submerged fermentation is
0.1821gm/50gm of substrate, with volume 200 ml of
fermentation media.
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d) Total obtained product in 4 liters submerged
fermentation batch was is 3.642 gm/3 kg of substrate, with
volume 4000 ml of fermentation media.

C) Confirmative Test for produced Antibiotic-
Actinomycin:

This test was carried out in order to check the antibacterial
activity of the extracted metabolites by Agar Well
Diffusion method. Zone of inhibition of 3mm were
observed against the E.coli.

Fig. 7: Before Inhibition

D) Conclusion:

Actinomycin is produced using spent grain as
asubstrate.Streptomyces antibioticus 2123 is actively used
for the production of actinomycin by submerged
fermentationprocess. Produced Actinomycin is a solid,
yellow in colour.The yield of product from submerged
fermentation is found 3.6gms from 4 liters of media batch.
The use of spent grains as substrate for actinomycin
production is the economical process for production.
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ABSTRACT Numerous scientific investigations

Microwave-assisted extraction (MAE) has been
recognized as rapid, energy saving and yield
efficient technique over conventional extraction
methods. In present study, Emblica officinalis
seeds (Gooseberry seeds) were hexane extracted
under microwave irradiation. Different time
levels (40-80 min) and temperature levels (60-
80°C) were used in extraction methodology to
optimize the seed oil extract yield. Maximum
yield of oil extract, 9.2% was obtained at 70°C
and 60 min of extraction time. The active
compounds in oil extract were identified using
GC-MS. Compounds including sitosterol
(12.54%), squalene (7.22%) and tocopherol
(4.32%) were among the major compounds
identified in oil-extract. Oil extract was also
analyzed for its physio-chemical properties.

Keywords: Gooseberry seed, microwave extraction,
GC-MS analysis

1. INTRODUCTION
Natural food additives derived from herbs and spices
are  offering potential  antimicrobial  and

antioxidative properties in ingredient formulations
[1]. Oil extract of spices mainly contains phenolic
components that possess strong antibacterial activity
against food-borne pathogens [2-3]. Nevertheless,
extract derivatives exhibits several biological roles,
including oxidative radical reduction [4]. Indian
gooseberry (Emblica officinalis) a deciduous plant,
commonly known as Amla is native to India and
sustain changing climates and variable soil
conditions [5]. Indian gooseberry fruit is reported to
have highest vitamin C among other natural sources.
Active ingredients of Indian gooseberry extract are
popular for its analgesic, anti-inflammatory and
chemo protective properties [6-7]. Indian
gooseberry seeds also find its use in asthma and
bronchitis for its valuable antioxidant components
[8]. High value low volume products of cosmetic
origin has high demands for rich sources of
antioxidants. Indian gooseberry can serve as a
competent source among fruits category for natural
antioxidants.
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have been
carried out for extraction of active ingredients from
fruit source using soxhlet extraction, maceration and
hydro-distillation. However, such conventional
extraction methods are associated with higher
process utilities (energy and time consuming) and
concerns with process controlling for undamaged
active components [9-10]. Therefore, novel green
technique of extraction is to be developed for
obtaining concentrated product; reducing process
cost, extraction time and use of organic solvent
consumption [11-12]. A newer -energy-saving
method utilizing microwaves in active component
extraction from natural sources is emerged as
powerful alternative to prevalent extraction
methods. Microwave-assisted extraction (MAE)
leads to faster processing and provides improved
yield and quality of product [13].

The aim of present study was to extract the active
ingredient of Indian gooseberry seeds using MAE
for optimize yield. Further, hexane-extract of seeds
were characterized by GC-MS for component
identification and determined for its physio-
chemical properties.

2. MATERIALS & METHODS

Gooseberry Seeds: Fresh fruit of Indian
Gooseberry (Phyllanthus emblica) were purchased
from local market of Jalgaon (Maharashtra).
Gooseberry seeds were separated from the fruit &
oven-dried at 55°C. Yield of seeds after separation
was expressed as percentage of initial weight of
fresh gooseberry fruits. Dried seeds were analyzed
for moisture content using standard method of
FSSAI-2012. Seeds were grinded coarser, stored in
a airtight container and used as such in present study.

Gooseberry Seeds Extraction: Microwave assisted
extraction (MAE) was carried out in a Sineo MAS-
I apparatus. The microwave reactor operated in
multimode equipped with twin magnetron (2 x 800
W, 2450 MHz) to deliver maximum power of
1000W. A rotating microwave diffuser ensures
homogeneous microwave distribution throughout
the plasma coated PTFE cavity. A shielded
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thermocouple (ATC-300) in the sample container
controls the set extraction temperature. MAE
procedure involved hexane extraction of known
weight of coarser gooseberry seeds in the ratio of
3:1(v/w) under microwave power of 300 W.
Extraction temperature variations in the range 60-80
°C for 40-80 min was carried out to release the oil
from seeds. The oil extract yields at different
operating conditions were noted and were stored to
below ambient temperature.

Analysis of Gooseberry Seeds Oil Extract: Major
compounds of oil extract were determined by GC-
MS (Thermo GC Tracel300 coupled to Thermo MS
TSQ8000). Physio-chemical properties of the oil-
extract were determined according to the standard
method of FSSAI-2012.

3. RESULTS AND DISCUSSION

Gooseberry seeds yield from fresh fruit was 23.2%.
Dried Gooseberry seeds were analyzed with 71.5%
moisture and 14.8% non-polar extract. The
experimental MAE runs were carried out under
domain of varying parameters which resulted in
different percentage of yield as mentioned in Table
1.

Table 1: Experimental runs for MAE and
Gooseberry seeds oil yield

Run Time Temperature Yield
Order (min) (°O) (%)
1 40 65 1.78
2 60 75 2.33
3 40 80 1.42
4 60 60 2.57
5 50 60 5.60
6 60 70 9.20
7 60 65 5.43
8 80 60 5.11
9 70 75 5.21

Minimum yield, 1.42% (80°C, 40 min) and
maximum yield, 9.2% (70°C, 60 min) was obtained
in run number 3 and 6 respectively. The oil yield was
observed to be significantly affected by extraction
temperature and time. A longer extraction time in
MAE usually tends to increase the extraction yield.
A rapid higher yield was evident with increasing
time from 40 to 60 min, however further extraction
time resulted into decreased yield. Similar behavior
was found by Song et al, 2011 [14], Xiao et al, 2008
[15]. Temperature has influence on extraction
efficiency, which increases with increase in
temperature until an optimum temperature is
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reached. Any further rise in temperature affected the
stability of extract yield of the target compound. A
similar observation was reported by Routray and
Orsat, 2012 [16].

GC-MS Analysis: GC-MS chromatogram of
Gooseberry seed oil obtained from experimental run
6 is shown in Fig. 1. The detailed analysis of oil
extract was carried out using different retention time
peaks of GC and MS for compound identification.
The study on active principles of extract showed the
presence of ten chemical compounds (Table 2). The
major compounds with their retention time (RT) and
concentrations (%) are sitosterol (12.54%), squalene
(7.22%), cyclohexasiloxane dodecamethyl (6.08%)
and tocopherol (4.32%).

Table 2: Chemical composition of Gooseberry
seed oil analyzed by GC- MS

Compound RT 1?:‘/: )a
oo s ST g0 324
Squalene 26.74 7.22
Tocopherol 29.57 4.32
Sitosterol 34.86 12.54
Amyrin, Lupeol 36.98 1.17

Time (min)

Figure 1. CG-MS spectrum of hexane extract of
Gooseberry seed oil
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Physio-chemical properties evaluation: The result
of physio-chemical properties determined for
Gooseberry seed oil in present work is shown in
Table 3. These results are in agreement with the
findings of Arora et al, 2011 [5].

Table 3: Physio-chemical characteristics of
Gooseberry seed oil

Characteristics Value
Melting point (°C) 34.0

Boiling point (°C) 191.25
Refractive index (40°C) 1.5021
Specific gravity 0.9221
Saponification Value (mg/g KOH) 207.6
Ester Value 205.2
Acid value (mg/g KOH) 2.4

Todine Value (g I2/100 g) 123.5

4. CONCLUSION

Microwave-assisted extraction (MAE) method
was effective in obtaining valuable oil extract from
Indian Gooseberry seed. MAE reduced the
extraction time and allowed substantial saving of
energy. Oil extract identified to have natural
antioxidants like tocopherols, sterols, squalenes that
are important for several pharmacological
applications.
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Abstract:

Heat stress is one of the most critical environmental
challenges that global chicken growers undergo.
Heat stress has a variety of negative consequences
for poultry birds laying hens, including reduced
growth and egg output as well as poor egg quality.
Quality and safety of poultry and eggs Moreover,
heat stress has a negative impact on poultry.
Recently, there has been an increase in public
awareness and concern about welfare. Furthermore,
the negative effects of heat stress on poultry welfare
have garnered considerable attention and concern
recently. Heat stress's impact on poultry
productivity and immunological response has been
thoroughly researched. However, we know
relatively little about the underlying mechanisms
that cause the claimed effects, regarding poultry
behaviour and welfare when exposed to extreme
heat. Heat stress causes birds to death, resulting in
lower productivity and a worse return on
investment. Many studies have been published that
have focused on intervention measures to deal with
heat stress. Heat stress affects chicken behaviour,
welfare, and immunity, as well as egg production,
resulting in significant financial losses for the
farmer. Some of the management measures used to
decrease the detrimental impacts of heat stress in
chicken production include ventilation, bird
density, dietary manipulation, and mineral and
electrolyte supplementation. For efficient poultry
production and welfare, environmental variance
must be controlled.

Keywords: Humidity, Poultry Bird, Heat Stress,
Central Nervous System (CNS), Hypothalamic
Pituitary Adrenal (HPA), Sympathetic Adrenal
Medullar (SAM)

L. Introduction

Poultry farming is one of the quickest expanding
segments of the livestock industry in emerging
countries. One of the most critical factors finding
out the long-term survival of tropical animal
manufacturing systems is environmental fluctuation
[45] Heat stress impacts production efficiency, and
poultry mortality has a dangerous influence on the
profitability of the business. Heat stress reduces egg
production, egg weight, and shell quality in poultry
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birds [46, 47, and 48]. High ambient temperatures
can have an extensive effect on the performance of
poultry birds. When these factors are combined with
excessive humidity, the consequence can be
disastrous. As a result, in order to decrease
warmness stress, it is necessary to reassess chicken
management and gear used in hot weather. When
the temperature in a living organism exceeds the
normal range (thermo-neutral zone), it disrupts
normal physiological function and causes cell
damage. High ambient temperature usually causes
stress-related issues such productivity losses,
metabolic alterations, growth depression, and
inefficiency [54, 55] Heat stress now not only
causes ache and demise in the birds, but it also leads
to diminished or misplaced productivity, which has
an unsafe impact on the company's bottom line. A
bad strength stability exists between the quantity of
warmth strength produced through the animal and
the amount of strength moving from the animal's
physique to its surroundings, ensuing in heat stress.
This imbalance may want to be caused with the aid
of changes in a variety of environmental elements
such as (air temperature, humidity, air movement)
as properly as animal traits (e.g., species,
metabolism rate, and thermoregulatory
mechanisms).Animal agriculture is particularly
vulnerable to heat stress and other environmental
factors [2—4] High ambient temperatures can have a
considerable impact on commercial poultry
performance. When they're mixed with high
humidity, the effect can be deadly. Heat stress not
only causes pain and death in the birds, but it also
reduces or eliminates productivity, lowering profits.
High temperatures can have a negative impact on
bird performance and result in lower revenues for
poultry farmers. Heat stress affects the behaviour of
birds, as well as their respiratory and cardiovascular
systems, immunological function, intestinal
integrity, and food usage.

I1. Heat Stress Symptoms

Chicks and grown hens pant to stay cool, just like
dogs, and this is the first warning that they need
shade and water. They open their mouths and pant
while spreading their wings and crouching close to
the ground when they are stressed by the heat [3].
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They are attempting to lose heat by altering the

location of their feathers.

Gasping and panting
= Reduced egg size, egg weight.
TS

c a
Extremely pale cones and Decreased appetite
wattles
Lost body weight

Increased cannibalism

Figure 1 — Signs of Heat Stress

l

Heat fatigue is a problem for laying hens. An egg's
main component is water. Because laying eggs
necessitates a lot of fluids, it's critical to keep your
hens hydrated and comfortable [59]. To avoid soft
eggshells, egg layers also require a lot of calcium.
Because your chickens may not eat as much while
it's hot outside, calcium intake is low. 2-3 times a
week, add a small bit of apple cider vinegar to their
drink. This helps to balance their pH, allowing for
faster calcium absorption. In the 'thermo neutral
zone,' birds can lose heat at a controlled rate
utilising regular activity, as shown in Diagram 1.
There is no heat stress, and the body temperature is
maintained at the same level. When the "upper
critical temperature” is exceeded, birds must
actively remove heat via panting. Panting is a
natural reaction to heat and is not first seen to be a
welfare issue. However, when the temperature rises,
so does the pace of panting [2]. Birds may perish if
heat production exceeds' maximum heat loss,' either
in severity (acute heat stress) or over lengthy
periods of time (chronic heat stress). The broiler's
body temperature must maintain close to 410°C
(1060F). The bird will perish if its body temperature
rises above 40 degrees Celsius.

Heat Stress

Birds are said to be "heat stressed" when they
struggle to maintain a balance between bodily heat
production and loss. Chickens of all ages and breeds
are susceptible to this condition. It's worth
emphasising that a welfare problem is more likely
to arise between the 'upper critical temperature' and
'maximum heat loss,' that is, before the bird loses
heat. The stock keeper should be aware of the birds'
behaviour and look for signs of distress. A basic
schedule of events on a hot day when heat stress
could create broiler welfare difficulties is depicted
in the table at the end of the booklet.
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Lower Upper Maximum Death
Critical Critical heat from
Temperature Temperature loss heat
Fast Birds can't
panting. control body
Physical temperature
tiredness
Thermoneutral Slow
Zone panting Heat related Welfare
- normal behaviour welfare problem problem
regulates heat loss probable exists

Increasing ambient temperature

Figure 2 — Diagram of Thermo neutral Zone
I11. Literature survey on Behavioural and
Physiological Effects of Heat Stress
In high-temperature conditions, birds adjust their
behaviour and physiological homeostasis to be
seeking thermoregulation, lowering physique
temperature. Heat stress affects distinct kinds of
birds in comparable ways, whilst the severity and
size of their responses vary. According to the
findings of the lookup find out about [7] when
animals are uncovered to excessive environmental
temperatures, they use a range of techniques to hold
thermo-regulation and homeostasis, including
multiplied radiative, convective, and evaporative
warmth loss thru vasodilation and perspiration [8].
These substantial physiological, neuroendocrine,
and behavioural changes in chicken result in higher
mortality, lower feed intake, lower ultimate body
weight, lower meat and egg quality, and a higher
feed conversion ratio (FCR). [56]. the characteristic
signs of panting are also observed in heat-stressed
birds Despite the fact that several studies have
attempted to characterise the physiological
mechanisms underlying the drop in egg great in heat
harassed birds, no definitive knowledge exists, and
quite a few achievable pathways, such as changes in
reproductive hormone ranges and intestinal calcium
uptake, are nonetheless being researched [11, 12].
When birds are exposed to a temperature that is
higher than their thermoneutral temperature, they
strive to remove the extra heat created inside the
body by exhibiting distinct behavioural
modifications. Finally, In general, birds react to
warmth stress in a comparable way, whilst man or
woman differences in response energy and duration
might also be impacted via the severity and length
of the heat stress episode. Heat stress is regularly
experienced in combination with distinctive
stressors such as restricted housing area and
insufficient ventilation, as proper as social
interactions and previous experiences, all of which
have been validated to impact an individual's stress
response. [14-17]. The thyroid hormones
triiodothyronine (T3) and thyroxine (T4), as well as
their balance, govern body temperature and
metabolic activity. Because the thyroid is concerned
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in the beginnings of puberty and reproductive
function in birds, a disturbance of thyroid exercise
caused by means of heat stress would be expected
to harm the hens' reproductive performance,
according to previous research. [13] In general,
birds react to heat stress in a similar way, even as
man or female variations in response energy and
length might also be impacted by means of the
severity and size of the heat stress episode. Heat
stress is frequently experienced in combination with
special stressors such as restricted housing location
and insufficient ventilation, as true as social
interactions and previous experiences, all of which
have been tested to impact an individual's stress
response [18, 19].

Iv. Impact of Heat Stress on the Immune
System

Various studies in poultry have looked into the
impact of heat stress on the immune response in
recent years. According to all research, heat stress
has an immunosuppressive effect on broilers and
laying hens in general, however different measures
are used. Reduced relative weights of the thymus
and spleen have been discovered in laying chickens
subjected to heat stress [20] Chickens with
weakened immune systems may be unable to
respond adequately to inflammation and infection.
In today's chicken housing systems, Gram-negative
bacteria are a common disease [58]. It has been
concluded that high environmental temperatures
affect the immune response in chickens Heat stress
increases susceptibility to diseases in poultry as it
has an immunosuppressing effect. Heat stress has
bad consequences on health recognition of birds
main to changes in physiology, metabolism,
hormonal and immune system. Inflection of the
immune response with the aid of the central worried
gadget (CNS), and is mediated through a complex
network of nervous, endocrine and immune
systems. , causing welfare concerns, particularly
under HS. Heat-stressed hens died more quickly
after receiving an Escherichia coli vaccination than
hens kept in a controlled environment [57]

A. Heat Stress Effects on Poultry Production

The impact of heat stress on broiler production
efficiency has been studied extensively., all of
which are detrimental to their productivity, as
previously stated, Heat stress inhibits gonadal
steroids like progesterone, testosterone, and
estradiol, which are all necessary for egg
development [25] The cellular mechanism through
which HS inhibits gonadotropin bioactivity is less
well understood. It's most likely owing to a variety
of factors impacting animals' physiological
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homeostasis under HS, such as feed intake
reduction. [26]. Heat stress inhibits gonadal steroids
like progesterone, testosterone, and estradiol, which
are all necessary for egg development. [28].
Environmental stress (such as heat stress), which is
likely one of the most common challenges in many
production systems around the world, can decrease
the productivity of laying hen flocks. Reduced feed
intake is probably certainly the starting point for the
majority of heat stress's detrimental effects on
production, leading to poorer body weight, feed
efficiency, egg output, and quality [21] The link
between reduced feed intake and increased
mortality could potentially be to blame for lower
egg output. [31-33]. Chickens’ reaction to Heat
Stress is affected by multiple factors, The
documented diversity in the effects of HS on
chicken health could be explained by the health and
production condition of the birds studied, as well as
their genetic background. The variance could
potentially be related to the different levels of HS
intensity and duration used on the hens. Stocking
density has a significant impact on both chicken
productivity and physiological equilibrium. [30]
When a bird is exposed to excessive levels of sun
radiation, its chemical composition and meat
quality deteriorate industry of broilers [52,58]
Exposure of high temperature during the growing
phase of broilers has been related with poor meat
characteristics of broiler chicken and loss their
quality. Heat stress adversely influences the
efficiency of broiler manufacturing and their meat
quality. High environmental temperature effect to
reduced feed intake, lower physique weight, and
lower feed conversion effectivity [27, 53]

B. How Does Heat Affect Food Safety?

Heat stress has been linked to poor meat quality and
undesired meat attributes in broilers during their
growing stage [27] The chicken and egg-producing
agencies around the world have these days been
involved about meals safety. In truth, meals security
is turning into an extra vital section of the modern
meals exceptional paradigm. The colonisation of
birds by way of foodborne viruses such as
Salmonella and Campylobacter, and subsequent
transmission down the human meals chain, is a
serious public fitness and monetary venture in fowl
and egg production. The consumption and handling
of undercooked chicken merchandise is, in fact, one
of the most frequently implicated sources of
foodborne sickness [34-37]. Many current research
have established that bacteria such as Salmonella
and Campylobacter can take advantage of
neuroendocrine changes generated with the aid of
the stress response in the host to enlarge their
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proliferation and pathogenicity [41-43]. This is a
significantly more sophisticated microbial system
than the fowl gut microbiome. As a result, it's

reasonable to think that heat stress has an effect on™

the bacteria populations in the intestines of
chickens. This information chasm, on the other
hand, needs to be investigated and appreciated

deeper [20]. Oxidative stress kicks off the aberrants.

process of intestinal permeability. Under heat stress,
increasing levels of reactive oxygen species (ROS)
result in increased intestinal permeability, which
facilitates in the movement of bacteria from the

digestive tract. Heat stress in broilers has been’:

associated to increased inflammation and
Salmonella Enteritidis translocation [22, 23]. High
ambient temperatures are anticipated to change now
not solely the bacterial levels in fowl faeces,
however also the period and stage of contamination

in the region the place faeces are deposited,.

doubtlessly ensuing in increased dispersion. Heat
stress did no longer end result in increased numbers
or longer survival of Salmonella shed in faeces,
according to a small study [44]

V. Conclusion

Heat stress is one of the most significant
environmental stressors that chicken producers face
around the world. Heat stress has a range of

negative results on fowl birds, ranging from?-

decreased increase and egg manufacturing to
decreased fowl and egg excellent and safety.
However, the hazardous effect of heat stress on
poultry welfare need to be a serious issue. As this
review shows, a lot of lookup has been completed
on the have an impact on of warmness stress on
rooster productiveness and
(broilers and laying hens). Heat stress has been
located to have a bad have an effect on poultry birds
manufacturing by means of reducing feed intake
and increasing mortality. Heat stress reduces broiler
and laying chook increase and egg production,

resulting in low egg quality. High ambient;,

temperatures enhance the mortality of chickens by
means of suppressing immune responses.
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Abstract:

Concrete is one the most extensively used
construction material all over the world. Many
scientists and researchers are in quest for
developing alternate construction material that
are environment friendly and contribute towards
sustainable development. Huge amount of fly ash
waste is generating day by day from thermal
power stations which creates the disposal
problem and has many environmental issues.
Also, buildings are accidently subjected to fire

hazards, during fire the temperature of concrete
may go high. High temperature can cause the
development of cracks in concrete. These cracks
like any other cracks propagate & may
eventually cause loss of structural integrity and
shorting of service life.

In this study fly ash is used as replacement of
cement in concrete. Replacement is done up to 15
% with the increment of 5%. After curing of 28
days each concrete specimen of fly ash based
concrete will be exposed to elevated temperature
(30°C, 100°C, 200°, 300°C, 400°C, 500°C, 600°C,
700°C- 800°C’) by using muffle furnace. After
temperature regimes compressive strength of fly
ash used concrete is determined.

Key Words-
strength etc

Concrete, temperature, fly ash,

Introduction
fly ash is the pozzolan derive from the combustion

of powdered coal during electric power generation.
According to ASTM the fly ash are classified as
Class N, Class C, and Class F. Class N are natural
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pozzolans, calcined volcanic ash etc. Class type F is
fly ash nominally produced from anthracite,
bituminous, and some sub- bituminous coals. C type
fly ash is produced from combustion of lignite and
some sub- bituminous coals. According to the report
total production of Fly ash was 52.4 million tons in
1983, out of which 3.6 million tons was used in
cement and concrete products [6]. extra 5.3 million
tons was used as supplementary.

The components of the concrete are fine aggregates
( FA), coarse aggregate ( CA), cement and water.
The vital environmental problems related with
cement production is releasing of CO2, one of the
major greenhouse gas which causes Global
Warming. Keeping this ill effect of cement, various
replacements include fly ash, ground granulated
blast furnace slag, rice husk and silica fume is used,
fly ash is the pozolaonic material cheaply available
in the nearby places and therefore it is possible to
mix..

cheaper concrete

prepare

Fig. 1 Micrograph showing spherical fly ash
particles
Laboratory testing of concrete is usually performed

at a controlled temperature, normally constant. As
the early testing was done in temperate climates, the

standardized temperature chosen was generally in
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the region of 180 to 210C so that much of the basic
information about the properties of both fresh and
hardened concrete is based on the behaviour of
concrete at these temperatures. In practice however
the concrete is mixed and remains in service at a
variety of temperature. Indeed, the actual range of
temperature has widened up considerably with much
modern construction taking place in countries which
have a hot climate. Also, new developments, mainly
offshore, take place in very cold regions.
Conventionally, researchers have used strength
properties of concrete as criteria for evaluating its
performance. A concrete having high strength does
not necessarily imply that it will have long service-
life. Thus, it is now well recognized that concrete
performance should be determined in terms of both
strength  and under

durability anticipated

environmental conditions.

EFFECTS OF HIGH TEMPERATURE

Under normal conditions, most concrete structures
are subjected to a range of temperature no more
severe than that imposed by ambient environmental
conditions. However, there are important cases
where these structures may be exposed to much
higher temperatures (e.g., building fires, chemical
and metallurgical industrial applications in which
the concrete is in close proximity to furnaces, and
some nuclear power-related postulated accident
conditions). Concrete’s thermal properties are more
complex than for most materials because not only is
the concrete a composite material whose
constituents have different properties, but its
properties also depends on moisture and porosity.
Exposure of concrete to elevated temperature affects

its mechanical and physical properties.

EFFECTS ON STRENGTH OF CONCRETE
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It has been found that high early temperature has
negative impacts on later strength of concrete. Some
researchers investigated the adverse effect on long
term strength of concrete due to high initial
temperature. High initial rate of hydration due to
increased temperature retards the subsequent
hydration and produces a non-uniform distribution
of the products of hydration. Its reason is that at high
initial rate of hydration, there is insufficient time
available for the diffusion of the products of
hydration away from the cement particle and for a
uniform precipitation in the interstitial space. All
this results in concentration of the products in the
vicinity of the hydrating particles which causes
subsequent retardation in hydration and effects

strength.

4. EXPERIMENTAL WORK

Physical properties of all the material use in
concrete is determine and some specifications are
mention below

Cube specimens with dimensions 150*150*150
mm.

Concrete Grade: M25

Cement : Ordinary Portland Cement .

Fly Ash: obtain from deepnagar thermal power
station

Coarse aggregate: Basalt aggregate (crushed
stones)

Fine aggregate : Local sand

Water : 175 Liters (W/C = 0.50)

Temperatures: 30, 100, 200, 300, 400, 500 C, 600
C. 700, 800 C.

Curing age : 28 days

To determine the compressive strength of concrete
after curing period specimens were kept in the oven
for 4 hours to achieve a uniform temperature
distribution across them. After that, specimens were
allowed to cool in the oven for 20 hours, a total of
24 hours.

RESULTS AND DISCUSSION
Table: Compressive strength in N/mm?2
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Figure 2. Compressive strength of concrete
specimens

Effect of temperature on compressive strength
Figure 2, shows the comparison of compressive
strength between normal and fly ash used concrete,
it is observed that the strength of concrete is reduced
with increase in temperature. The strength is
constant up to 100°c, further increase in temperature
up to 500° there is no significant loss in
compressive strength, therefore the optimum
strength considered up to 500°. At this temperature
strength is reduced by 15.03 % for normal concrete

and 15.19% for fly ash used concrete. Further
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increase in temperature case sudden drop down of
strength, at 800 the strength of concrete is reduced
by 64.91 % for normal concrete and 68.18 % for fly

ash used concrete.

Effect of heating on the colour of concrete

Since the thermal conductivity reduces with the
increase in temperature, water quenching of the
heated concrete samples has not produced uniform
cooling. The heat from the core of the test cylinders
was unable to dissipate rapidly. Therefore, the core
has sustained the elevated temperature for a longer
period of time than the skin of the concrete cubes as
observed from the colour differences across the

section of the heated concrete specimens.

CONCLUSIONS

1. fly ash replacement up to 15% achieves
optimum compressive strength

2. There was no apparent visual discoloration
0
occurred in the concrete up to 200 C, but

above 500 C effect is severe.

3. The strength is constant up to 100°
temperature, up to 500° there is no
significant loss in compressive strength,
therefore the optimum strength considered
up to 500°c.

4. Beyond 500°c Temperature case sudden

drop down of strength is observed
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Abstract:

Rise in inflation influences different category of
people differently. From common man’s point of
view inflation means increase in price of goods
and services on day to day bases. People with
fixed income employed in either public or private
sector organizations or Self-employed, working
in unorganized sector are considered as victims
of rising inflation, as inflation influences the
consumption, expenses and investment practices
of the families. This study aims to assess the
relationship between inflation and individual
family expenses. The findings of this study
complement the economic theories and evidences
that inflation also increases the cost of living,
price of commodities and reduces the
opportunities of getting goods jobs. This situation
directly influences family income and their
expenses.

Keywords: Family Income, Expenses, Rise and
Inflation.

What is Inflation?

Inflation is the rate of increase in prices over a given
period of time. Inflation is typically a broad
measure, such as the overall increase in prices or the
increase in the cost of living in a country. But it can
also be more narrowly calculated—for example, for
certain goods, such as food, or for services, such as
school tuition. Whatever the context, inflation
represents how much more expensive the relevant
set of goods and/or services has become over a
certain period, most commonly a year. Inflation that
is too high will decrease the level of social welfare.
Conversely, too low inflation reflects the economy
which does not run maximally which impact on
slowing economic growth, stagnant job creation, and
increased poverty community. India’s retail inflation
rate, which is measured by the Consumer Price
Index (CPI), rose to 4.48 percent in the month of
October 2021, data released by the Ministry of
Statistics and Programme Implementation (MoSPI)
revealed on November 2021. There was a marginal
increase in retail inflation in October due to an
uptick in food prices, The CPI-based inflation in
September 2021 was at 4.35 percent and in October
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2020 it was 7.61 percent. For the fourth month in a
row, CPI has been below the Reserve Bank of
India’s six percent margin. The Government of India
had told RBI to maintain a retail inflation rate at four
percent with an upper and lower margin of two
percent on either side for five years.Notably, the
central bank factors in CPI data while preparing its
bi-monthly fiscal policy. In September, the
Monetary Policy Committee (MPC) of the RBI had
decided to keep the repo rate unchanged at four
percent for the eighth time in a row. According to
the data released by the National Statistical Office
(NSO), inflation in the food basket rose to 0.85
percent in October, compared to 0.68 percent in the
preceding month. The RBI had projected CPI
inflation at 5.3 percent for 2021-22 -- 5.1 percent in
the second quarter, 4.5 percent in third, 5.8 percent
in the last quarter of the fiscal, with risks broadly
balanced. The retail inflation during the April-June
period of 2022-23 is projected at 5.2 percent.
India's retail price inflation rate eased to 4.35 percent
in September of 2021 from 5.3 percent in August
and below market forecasts of 4.5 percent. It is the
lowest reading in five months, remaining within the
RBI's 2-6 percent target range for the third month in
a row, amid a favourable comparison with last year
when prices surged 10.68 percent. Inflation slowed
for food (0.68 percent vs 3.11 percent, the lowest
since March of 2019), mainly due to falls in cost of
vegetables (-22.47 percent). Lower increases were
also seen for miscellaneous (6.38 percent vs 6.4
percent), including transport and communication
(9.53 percent vs 10.24 percent); and housing (3.58
percent vs 3.9 percent). Meanwhile, inflation picked
up for fuel and light (13.63 percent vs 12.95 percent)
and clothing and footwear (7.16 percent vs 6.84
percent).
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INDIA INFLATION RATE of families apply different techniques and that
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Reserve Bank of India's medium-term target of 4 percent for the first time since July 2018. Inflation rate in India averaged 5.98 percent from
2012 until 2019, reaching an all ime high of 12.17 percent in November of 2013 and a record low of 1.54 percent in June of 2017. state to Other based on the IOCal GOVemment

policies. For example inflation rate is high in
Maharashtra (13.20 per cent), Uttar Pradesh (12.4
per cent), Tamil Nadu (7.3 per cent), Jammu and
Kashmir (0.94 per cent), Puducherry (0.17 per
cent) and Sikkim (0.05 per cent).
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Category of Inflation

Inflation always creates negative effects not only
on the economic growth and performances, but it
also influences the living standards of individuals
as its reduced the values of money, reduces the
purchasing power of money, creates
unemployment in the economy, shortage in
secured job opportunities, leads to shortage of
manufactured goods, increase price of the
commodities and many more. Reduction in
common man’s spending and buying powers
directly influences their consumption activities,
which in turn influences business of all class of
people ie. from manufactures, wholesaler,
business man retailers and the various service
providers.
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ce: tradingeconomics.com/Ministy of Stalistics and Programme Implementation (MOSP)

1. Evaluation of Inflation

Consumers’ cost of living depends on the prices
ofthe necessary goods and services they consume
and the share of each good or service in the
family budget. To evaluate the average
consumer’s cost of living, government agencies
conduct family surveys to identify a basket of
commonly purchased items and then track the
cost of purchasing this basket over time. The cost
of this basket at a given time expressed relative
to a base year is the consumer price index (CPI),
and the percentage change in the CPI over a
certain period is consumer price inflation, the
most widely used measure of inflation. There are
other important measures of price stability.

Core consumer inflation—which excludes prices
set by the government and the more volatile
prices of products, such as food and energy, that
are most affected by seasonal factors or
temporary supply conditions—focuses on the
persistent trends in inflation and is also watched
closely by policymakers. The overall inflation
rate for not just for consumption goods but all
goods produced in an economy can be calculated
by using the Gross Domestic Product (GDP).

Food Inflation ‘ Housing Inflation

‘ Medical Inflation

l

Retail Inflation Life style inflation ‘ Educational Inflation

Purpose and Aim of Survey

The questionnaire was distributed among the
various individual person and the anwers were
collected and data was interpreted. Graphs were
designed indicating the distributing the budget on
various family expenses. Questions regarding the
family income, expenses was asked . The
justification of each question is as follows

Objective of the Study

1. To observe various tools which are used
to measure inflation.

2. To study inflation in family expenses.

3. To classify inflation on different basis. a. Family income source was asked as it is

4. To study the relationship between important factor to find out the rise in
inflation and individuals through the inflation.

survey b. It also prove that the rise in the rate of

. petrol/diesel affects the transportation cost.

Spotlight on Research Issue c. The survey found that the proportion of the

Rise in inflation influences different category of
various people . Management of inflation by
individuals and their family is generally depends
on their financial ability to face the rise in product
price, income level of individuals and their ability
of consumption, spending and buying power. To
manage the impact of inflation various problem
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income a family spends on house ration and
other questions stated about a big extend a
family will divide their budget and increase
their other source of income also.

In future if there will be continuous rise in
the price of petrol/diesel then many of
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families will be shifting towards the public
transport, this will lose their comfort and
luxury.

e. Expenses on entertainment were surveyed
and as 10% income of family were spend
on entertainment like eating out, family
trip, cinema, others enjoyment and fun
affects a lot.

f.  The final question was put on to know that
whether family will reduce their
expenditure if there is again rise inflation.

Needs:
1. Help us to wunderstand how to

management budget in better way

2. Need to understand the effects of
supply and demand of different things
as aresult of increasing and decreasing
in prices of certain commodities

3. Need to study about inflation in
different sectors affects individuals

Methodology
Inflation is the raise of rate for goods and services
which low down the purchasing capacity of people.
Inflation is classified on different basis and the
different types were discussed on other to gain detail
knowledge of various type of inflation.

Data from different research paper were collected
and used to study basic trends of inflation in various
sectors of economy, the research paper were
collected through various web pages.

Various methods are used to measure inflation were
discussed such as WPI ( Wholesale Price Index) and
CPI (Consumer Price Index), rate index were also
searched out.

Data regarding inflation in various division of
economy was collected which include oil industry,
food industry and different market places was
observed. Data regarding the high price raise in
petrol and diesel was obtained from local petrol
station helps to understand the inflation in oil prices
over a past years.

The study is of descriptive research methodology to
reveal its fact and information collected through
filed survey. Jalgaon district was selected as the area
of the study. Families residing in district were
considered as sample.

The research work adopted convenience sampling
technique for the data collection with the support of
well-structured close ended questioner. Survey was
conducted among 100 families living in Jalgaon
district and required data were collected by google
forms sampling technique.
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A short and detailed survey to study the effects of
rising oil and food prices on the common man was
obtained the survey conducted helped to find out
how inflation affects the family expenses budget.
The survey had several questions in which there will
be suggestions box to express their views on rising
of inflation at individual level.

Discussion

To assess the impact of inflation on families, a
sample of 100 respondents approached, the sample
populations were equally distributed men and
women population living in Jalgaon city. The study
observed that 23% of the sample subjects were
aged between 31- 40 years, 50% of the population
were married, 27% of the sample were found to be
well educated i.e., graduates and employed in
private sector organization . It has been observed
that families participated in the survey were nuclear
in their formation. The maximum families do not
have any additional sources of income, i.e., they
have to manage with the limited income Rs.10,000
or less (35%), Rs.10,001-Rs.20,000 (30%) and
Rs.20,001-Rs.30,000 (25%).

All the families are found to be middle income
family as per the NCAER (National Council for
Applied Economic Research) i.e., those families
income fall with Rs. 2,00,000 (Two lakhs) to
Rs.10,00, 000 (Ten Lakhs) are categorised as middle
income families. Out of 100 respondents surveyed,
65% of families strongly agree that rise of inflation
rates results in increase of all commodity prices and
it severely affects the common man living.

As reaction inflation 35% of the families have
realized the due to job cut-down in the industries and
various service sectors. Subsequently the
respondents have realized that there is rise in
inflation resulting increase in fuel cost, increase in
all commodities prices (food & nonfood expenses)
and they also faces problems in salary increments.
Further, it has been observed that the respondents
are affected by reduction in savings and they also
face various problems like: increase in house rent,
rise in cost of petrol , diesel , cooking fuel ,clothing,
medical drugs, education and traveling expenses
etc., due to inflation. In this study, the value of KMO
for overall matrix was found to be excellent (0.86)
and Bartlett’s test of Sphericity was highly
significant (p<0.05). Bartlett’s Sphericity test was
effective, as the chi-square value draws significance
at five per cent level. The results thus indicated that
the sample taken was appropriate to proceed with a
factor analysis procedure. Factor Analysis was used
to find out the family level of perception towards the
rise of inflation rates.

Findings and conclusion
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The findings of this study complement the
economic theories and evidences that inflation also
increases the cost of living, price of commodities
and reduces the opportunities of getting goods jobs.
Increase in education inflation. Rise is service cost
This situation directly influence family income and
their spending capacities.

As per the RBI (Reserve Bank of India) Report made
on 1st August, 2018 inflation rates of both foods and
fuel have significantly increased in the recent past.
The Government of India is taking number of steps
to curtail the rise in inflation like announcing MSP
(Minimum  Support Price) provided to the
agriculturist of various food crops, revamping public
welfare and financial supports offered to the public,
increase in taxation policy of the Government,
motivating industries to produce more, cutting down
import bills of crude oil and gold and also by
increasing the salary limits of public sector
employees.
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Abstract: The use of solar energy has increased
substantially as a resut of greenhouse gas
emissions from the combustion of conventional
fossile fules used for the various applications.
Solar energy is likely to be the alternative energy
source of the future and solar ponds, in
particular, salinity gradient solar ponds (SGSP),
facilitate simple and cost-effective thermal
energy collection and storage. In the present
sutudy; the influence of varying the thicknesses
of the zones present in a salinity gradient solar
pond on the temperatures of the upper convective
zone (UCZ) and the lower convective zone (LCZ)
is investigated. After critical investigation it is
found that thickness variation of the zones within
the pond has a countable effect on the
temperature of the LCZ while it has a little bit
considerable effect on the temperature of the
UCZ. The optimal thicknesses of the UCZ and
the nonconvective zone (NCZ) have been found to
be 0.2 and 0.8 m respectively. The literature show
that the type of application plays a substantial
role in determining the depth of the LCZ, and
that temperature of this zone varies with the rate
of heat extraction. It is found out that for low-
grade heat application the SGSP could be deeper
with less surface area.From the present study
foundation is laid for future investigation
regarding the performance and financial
viability of the overall depth of SGSPs

Non-

Keywords: Upper Convective Zone,

Convective Zone, Lower convective zone.

I. INTRODUCTION

Great efforts and Interest have been taken in
reducing harmful pollution levels to create a safe and
clean environment by explouring sustainable energy
sources.Among all the sustainable energy sources
solar energy is the ideal and clean energy source; in
particular the solar pond, which absorbs and stores
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solar thermal energy. The most commonly used
form of solar pond is the salinity gradient solar pond
(SGSP), a large body of water with a depth of 2-5 m
that includes a salinity gradient for absorbing and
storing incident solar radiation [ 1-8].SGSP is a body
of saline water having large lateral dimensions and
three vertical zones as shown in Fig. 1. Pond’s
operational life-span has two phases, namely the
maturation phase; and the matured phase [27]. When
a pond is constructed and a gradient zone is
established, its liquid content is at the ambient
temperature. After absorbing solar radiation, it
warms up. Initially, for a few months, the STZ
temperature rises steeply. A typical SGSP consists
of three zones: the upper convective zone (UCZ), the
non-convective zone (NCZ) and the heat storage
zone or the lower convective zone (LCZ). As the
LCZ has the highest temperature and salt
concentration (density), it is where solar thermal
energy is stored. In the NCZ, salinity increases with
the depth minimising convection in this zone and the
temperature will increase uniformly by absorption of
the solar radiation [9-15].

Jaefarzadeh investigated and found out that viability
of solar pond is decided by considering thermal
capacity, maintenance,operating and construction
costs of a solar pond [26]. In most of the studies it
is found that heat storage capacity can be altered by
varying the thickness of the storage zone (LCZ)[16—
22]. Thickness of the various zones of the SGSP has
a considerable effect on its performance and
stability. This issue has been discussed by several
researchers in the past [23-25]. However, further
investigation on the relationship between zone
thickness variation and heat extraction is needed to
understand the influence of zone thickness on
temperatures of the LCZ. In many of the
applications, rather than increasing the surface area
of the pond, the depth of the LCZ could be increased,
and the same performance could be achieved. This
method of pond construction will reduce the surface
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area and, consequently, could decrease the capital
cost of the pond. However, further research is
required to estimate the cost of the pond when it is
deeper with less surface area.

In the present study, the influence of the
thickness variation of all three zones on the
performance of the SGSP in terms of the
temperature achieved in the LCZ is assessed. In the
study, insulated SGSP of a surface area of 1.40 m?
and a depth of 1.14 m was built by creating different
zones in it. The performance of the pond was
observed for the period January 2020 to December
2020. The innovative design of the SGSP was used
for the experimentation. The maximum temperature
of 47°C was recorded in the storage zone with
maintaining the good stability of the interfacing
zones.
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Fig. 1: Layers of Salinity Gradient Solar Pond

Sun
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Fig. 2 : Schematic Diagram of a Salt Gradient Solar
Pond Showing the Three Zone and Salinity Profile.

II. DESCRIPTION OF THE SOLAR POND
Cylindrical small-scale salt gradient solar pond was
built at SSBT’s College of Engineering &
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Technology, Bambhori, Jalgaon (Maharashtra)
(21.05N, 75.57 E, at 250 m from mean sea level) the
schematic of the experimental setup is shown in Fig.
3. The pond is made of PVC material with 1mm
thickness, 1.14 m height, and 1.34 m in diameter.
The pond has a circular cross sectional area of 1.40
m? and the heights of LCZ, NCZ, and UCZ layers,
respectively, 0.2 m, 0.6 m, and 0.26 m were used.
refer fig 2. The NCZ layers were divided into three
similar heights. The sides of the pond were initially
insulated with a thickness of 1.5 cm. The internal
surfaces of the ponds were painted black, which
provides enough protection against corrosion and
better absorption of solar radiation. Six
Thermocouples (type Pt100A) =(0.15°C+0.2%)
were used to measure the temperature profile within
the pond.[28]

Pond is equipped with a sampling tube with tap to
withdraw samples from each layer to examine the
salt concentrations. Each tube was located at the
middle of the UCZ and LCZ layers and each NCZ
sub-layer. Fresh water was introduced manually to
the surface in order to compensate for the losses
caused by surface evaporation. Salt chargers were
employed to replace the salts or to maintain salinity
of the respective zone constant in the ponds to keep
the LCZ’s water saturated. The cylindrical chargers
(tubes) with 0.025m diameter, made of polyethylene
(PE), were fixed to the wall of the ponds.
Temperature sensors are fixed at the middle of each
zone to measure the temperature of the respective
zone. The sensors are used for LCZ, LCZ1, LCZ2,
LCZ3, and upper convective zone (UCZ) and
connected to a temperature indicator display. Also,
for adding the salt water in the respective zone,
flexible PVC pipe of diameter 0.025m is fitted inside
the tank circumferentially and punctured at equal
length along the circumference in order to fill the
respective zone without disturbing the other layers.
A cross-sectional sketch of the ponds with three
zones, salt chargers, and sensors is shown in Fig. 3.
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Fig. 3 : a.) Constructed Solar Pond with Salt
Charger, b). Inside Tubing arrangement for Smooth
Flow of Salt Solution in Respective Zone, c).
Schematic Diagram Showing Different depths and
Salt Concentration in each Zone.

III. RESULT AND DISCUSSION

Effect of zonal thicknesses

For this study SGSP constructed at SSBT’s College
of Engineering & Technology, Bambhori, Jalgaon
(Maharashtra) (21.05 N, 75.57 E, at 250 m from
mean sea level) Many assumptions have been made
in this model; firstly, the pond is considered to
comprise three zones; the UCZ, NCZ and the LCZ.
Secondly, the UCZ and LCZ are well mixed, and the
temperatures are uniform in these zones. Finally, the
solar radiation that reaches the LCZ is entirely
absorbed and stored in this zone, and there is no heat
loss from the side walls of pond. [19]

i) Effect of the UCZ

Thicknesses of the NCZ and the LCZ are set to be
0.6and 0.2 m respectively while the depth of the
UCZ is changed from 0.1 to 0.5 m with an interval
of 0.1 m. Temperatures of the LCZ are plotted with
time through out a year for these proposed
thicknesses as illustrated in Fig.4

M 12 3 4 5 6 7 8 9 1 1 1

0 0o 1 2
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0 2 2 2 3 3 3 3 3 1 1

3 32 5 6 2 3 3 2 4 8 8 7
9 1 8 4 1 9 4 8 7

0 2 2 2 3 3 3 3 3 11

4 31 4 6 2 3 3 2 8 8 7

4 6 7 1 4 5 5 2 4 7 1

Table 1
The temperatures of the UCZ and the
corresponding ambient temperatures in °C during a
year with various thicknesses of the UCZ
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Fig.4 : The temperature profiles in the LCZ for
various thicknesses of the UCZ

Fig.shows that there is decrement in LCZ
temperature as the thicknessof the UCZ is increased.
With 0.1 m thickness, the maximum temperature is
approximately 36°C while it is 33.5°C for a 0.5 m
thickness. It is observed that with a further increase
in the depth of the UCZ, there is a uniform decrease
in the temperature of the LCZ. When the thickness
is 0.2 m, the temperature in the LCZ is
approximately 33°C. Additional thickness to the
UCZ can decrease the probability of layers mixing
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due to the effect of wind, but this increase in
thickness will reduce the temperature in the LCZ and
is an additional cost as the evaporated fresh water
would need to be replaced on a regular basis. On the
other hand,the thickness can be increased in arid and
windy areas to avoid disturbance of the NCZ and
subsequently the LCZ which might reduce the
efficiency of the pond. Jaeferzadeh emphasised that
the thicknessof the UCZ should be kept as thin as
possible [23]. He recommended a thickness of 0.2 m
as this thickness not only should protect the NCZ
below the UCZ, but also permits solar radiation to
easily penetrate into the pond. Given the small effect
(1.5°C) of changing the thickness of the UCZ from
0.1 m to 0.2 m on the LCZ as well as advantages of
having a deeper UCZ in terms of the stability of
salinity gradient, it is concluded that 0.2 m is the
optimum thickness for the UCZ.It is also observed
that changing the thickness of the UCZ has an
insignificant effect on its temperature. Table 1
shows temperaturesof the UCZ during a year for
different thicknesses (0.1, 0.2, 0.3, 0.4 and 0.5 m) as
the corresponding
temperatures.Table 1 illustrates that there is no
significant change in the temperature of the UCZ
with variation of its thickness throughout the year. It
is also observed that the temperatures of the UCZ for
all the different thicknesses are lower than the
ambient temperatures during the entire 12 months of
the year.

well as ambient

ii) Effect of the NCZ

Thickness of the NCZ is changed from 0.2 to 0.8m
with an intervalof 0.1 m and simultaneously,
thicknesses of the UCZ and LCZare considered to be
0.2 and 0.5 m respectively. Temperature profilesof
the LCZ are plotted against time (month) as shown
in Fig.5

36
34 - — = NCZ=0.1
19) r"
<32 PN NCZ-0.2
= nht .~
30 VN~ . NCZ=0.3
:28 s /"’ \ .~ N
E ‘\—-"-.-,’-“j/“:\-..\'\ nez=0.4
26 | T os =7 VTS —nezeos
= = ~ = “-X
=24 - ~
B — ' — NCZ=0.6
22
- = = NCZ=07
20
123 456 7 89 10117 —NCZ=08
Time (Month)

Fig.5: The temperature profiles of the LCZ for
various thicknesses of the NCZ,
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Fig. illustrates that with a small NCZ thickness (0.2
m), the temperature of the LCZ is, maximum
temperature is around 27° C and minimum
temperature is around 24° C. Changing the thickness
of the NCZ from 0.1 to 0.2 m increases the
temperature of the LCZ significantly. Maximum and
minimum temperatures increase by approximately
3% C and1°C respectively. Extending the thickness to
0.5 m adds approximately an extra 4° C to the
maximum temperature and around 1° C to the
minimum temperature . Further increase of the
thickness to 0.8 m enhances the maximum
temperature by approximately 2° C.. it can be
observed that there is a drop in the temperatures of
the LCZ during most months of the year . It is
evident that any increase in the thickness of the NCZ
past 0.8 m will likely be unprofitable, and it will
reduce the efficiency of the pond. Therefore, the
optimum thickness of the NCZ is 0.8 to 1 m. The
financial implications of increasing the thickness of
the NCZ from 0.8 m to 1 m must be evaluated in
order to justify 1 m as the optimum. As mentioned,
such increase only results in 1to 2° C rise in the
temperature for 4-5 months of the year but leads to
higher capital and operating expenditure.

These changes in temperature of the LCZ
are due to the function of the NCZ as a transparent
thermal insulator. Therefore, an increase in its
thickness can improve the efficiency of the thermal
insulation by reducing the upward heat loss from the
LCZ. However, this increase in the thickness will
influence the quantity of solar radiation that reaches
the LCZ and will lead to a lowering of the
temperature in this zone.

iii) Effect of the LCZ

In this part of the investigation, the influence of
varying thethickness of the LCZ on its temperature
and the UCZ temperatures is studied. Thickness of
this zone (LCZ) is changed from 0.1 to 0.5 m

with an interval of 0.1 m and meanwhile, the
thicknesses of theUCZ and NCZ are kept at 0.2 and
0.8 m respectively. The results are illustrated in
Fig.6
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Fig.6: The temperature profiles of the LCZ for
various thicknesses of the LCZ,

As shown in Fig.6 that there is a decrease in the
temperature of the LCZ as it becomes deeper. The
highest temperatures are obtained with 0.1 m
thickness whereas the lowest temperatures are at a
0.5 m thickness. Considering the thickness of 0.1 m,
its maximum temperature is about40° C , and the
minimum  temperature is around30°C. This
behaviour is due to the variation of volume in the
LCZ. For a thickness of 0.1 m, the water volume of
the LCZ 1is small and consequently heat
accumulation in the LCZ is increased noticeably.
With 0.5 m thickness the temperature in the LCZ
rises slowly to reach a maximum of 33°C and the
minimum temperature of 30°C. The previous
explanation applies here again as the depth of 0.5 m
results in the volume of the brine being 5 times
higher than the volume with a 0.1 m thickness, and
therefore the rise in the temperature will occur over
a longer period of time. However, the heat capacity
using a thickness of 0.5 m will be much higher which
can be suitable for applications which require heat in
relatively low temperatures of around 35°C. Such
applications will therefore benefit from increasing
the depth of the LCZ rather than the surface area of
the pond.

Particular industrial application coupled to a solar
pond requires heat at its own particular temperature
which is different to other applications. For
example, power generation requires approximately
80° C for the turbine to operate with an organic fluid
in the Rankine cycle. Hence, if the pond is
implemented for power generation purposes, the
depth of the LCZ cannot be higher than 2 m to
provide the suitable temperature. Moreover,some
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domestic heating applications requires heat at about
40° C and that means all thicknesses mentioned in
the discussion can be used for this purpose. On the
other hand, the capital cost and the availability of
land to establish the pond are the major parameters
to determine the optimum surface area and depth of
the pond in terms of financial viability. Hence, the
economic analysis that are required to be carried out
to establish the financial viability of a solar pond will
be specific to the location being considered since
land prices and construction costs vary in different
places. From the above discussion, it can be
concluded that the depth of the LCZ must
correspond to the type of application the SGSP is
coupled with. However, the thickness of 0.5-0.8 m
is suitable for most applications. The rationale
behind this claim is that firstly, the period of warm
up is around 4 months. Secondly, the maximum
temperature reaches 45° C and the minimum
temperatures are 33° C. Further increase in thickness
does not enhance the minimum temperature and
causes a decrease in the maximum temperature. On
the other hand, a higher thickness means increasing
the heat capacity of the pond, but that requires a
considerable addition to the capital cost of the
SGSP. In 2005, Jaefarzadeh claimed that the
appropriate thickness of the LCZ depends on the
design conditions and the required operating
temperatures [23]. German and Muntasser pointed
out that the thickness of the LCZ can be 4 m [30].
However, this value is obtained as it results in the
lowest surface area.

Conclusions

In the present investigation, the optimum thickness
of the three zones present in a SGSP has been
examined. A model is constructed at SSBT College
of Engineering, Jalgaon (M.S, India). The results
show that the optimum thicknesses of the UCZ and
NCZ are 0.2 and 0.8 m respectively. On the other
hand, thickness of the LCZ depends mainly on the
type of the application coupled with the SGSP,
shape and geomerty of the pond.Thermal storage of
the pond may vary with different considerations of
the thickness of various zones , which required
further investigation. Thickness variation of the
UCZ and NCZ has a considerable impact on the LCZ
temperature. Simultaneously, the thickness variation
of the NCZ and the LCZ on the temperature of the
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UCZ is minimal. For applications that require low-
grade heat in a range of 40-50 C, there are possible
cost-effective benefits to constructing a deeper pond
by increasing the thickness of the LCZ rather than
its surface area. However, construction costs and
land prices must be assessed. Therefore,
comprehensive economical studies carried out for
the particular application of solar ponds are
recommended to evaluate further the optimum
thicknesses of the three zones in a SGSP introduced
in this study.
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Medicines, food, and textiles all employ Solid
State Fermentation (SSF). It is defined as
microbial growth without a freely moving
aqueous phase. The SSF microbiological
method's adaptability has sparked fresh interest.
As a result, SSF is a feasible method for the
manufacture of microbial products such as feed.
Its usage in bioprocesses including bioleaching,
bio beneficiation, bioremediation, and bio
pulping has several advantages. India is the
world's largest producer and exporter of raw and
processed spices. The food processing business is
predicted to grow in India in the next years due
to population growth, changing dietary trends,
and rising middle- and higher-class purchasing
power. Tamarind trees are commonly found in
gardens, roadside plantings, and commercial
plantations. India is the world's largest exporter
of seed, de-oiled cake, and fruit pulp. De-oiled
tamarind seed cake was used for the synthesis of
lactic acid because of its content of
polysaccharides, protein, fat, and minerals
abound in tamarind seed cake. Tamarind seed
de-oiled cake is polysaccharide-rich. The
synthesis of lactic acid was studied using
tamarins de-oiled by SSF and Rhizopus oryzae
fungi. The influence of independent variables on
the sorption process was studied using CCD.
With SSF at 0.65 particle size, 35°C and pH 6.25,
the maximal production of lactic acid is obtained.
The culture's heterogeneity causes severe
challenges with mixing, heat exchange, oxygen
transfer, moisture management, pH, nutrient,
and product gradients.

Keywords: Lactic acid, Solid State Fermentation
(SSF), Central Composite Design (CCD),
Response Surface Methodology (RSM)
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Abstract:

Introduction:

Solid State Fermentation (SSF) is a fermentation
technique used in a variety of industries, including
medicines, food, and textiles, to create microbial
metabolites utilising a solid substrate rather than a
liquid media. It is characterised as microbial
proliferation in the absence of a freely flowing
aqueous phase [1]-[4]. SSF is a viable alternative to
submerged fermentation for the generation of value-
added products such as antibiotics, single cell
protein, polyunsaturated fatty acids, enzymes,
organic acids, biopesticides, biofuel, and fragrance.
Grain brans, de-oiled oil seed cakes, and other
similar substances are used as a support. Initially,
such fermentations were dominated by fungi (as
these microorganisms were considered to be very
optimally active in very low water activity). Later
on, numerous bacterial and yeast species were
utilised to carry out such fermentations. SSF's
microbiological method has garnered considerable
interest in recent years because to its versatility,
which has been backed up by other writers who have
suggested numerous advantages over their liquid
counterparts (submerged fermentation). Numerous
biotechnological processes require organisms to
grow on solid substrates in the absence or near lack
of free water. Solid state fermentation (SSF) utilises
solid and low-moisture substrates [5]-[7]. Cereal
grains (rice, wheat, barley, and corn), legume seeds,
wheat bran, lignocellulose materials such as straws,
sawdust, or wood shavings, and a variety of plant
and animal materials are the most frequently utilised
solid substrates [8]. Although the majority of these
compounds are polymeric polymers that are
insoluble or only slightly soluble in water, the
majority are inexpensive and readily available and
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provide a concentrated source of nutrients for
microbial growth [9].

A solid porous substrate that may or may not be
biodegradable, but has a high surface area per unit
volume, in the range of 103 to 106 m*/cm?, allowing
for rapid microbial growth at the solid/gas interface
[10]. Under relatively low pressure, an air mixture
of oxygen and other gases and particles should flow
and mix the fermenting mash. The solid/gas
interface should provide an ideal environment for
the rapid growth of certain moulds, yeasts, or
bacteria, either pure or mixed cultures [11]-[14].
The solid matrix's mechanical qualities should be
able to withstand compression or mild stirring, as
required by a particular fermentation method [15].
This necessitates the use of tiny granular or fibrous
particles that are resistant to breaking or adhering to
one another. The solid matrix should be free of
microbial inhibitors and capable of absorbing or
containing accessible microbial nutrients such as
carbohydrates (cellulose, starch, sugars), nitrogen
sources (ammonia, urea, peptides), and mineral salts
[16].

SSF has emerged as a viable technology for the
production of microbial products such as feed, fuel,
food, industrial chemicals, and pharmaceuticals. It is
commonly used to manufacture a variety of
enzymes, organic acids, and flavouring compounds,
all of which must be extracted and purified before
being employed in various goods [17]-[19]. Its use
bioprocesses such as bioleaching, bio
beneficiation, bioremediation, and bio pulping,
among others, provides a number of benefits [20].
The primary advantage of these technologies is that
they generate a negligible amount of waste and
liquid effluent, making them relatively benign to the
environment.

in

Solid substrate fermentation is a
method of fermentation that utilises simple natural
solids as the media [21], [22]. Low-tech systems
consume less energy and require less capital
investment.  Sterilization is not required,
microbiological contamination is reduced, and
downstream processing is simplified. Utilizing agro-
industrial residues as substrates in SSF processes
adds value to these otherwise under- or non-utilized
residues [23]. The items have a reasonable yield.
The design of the bioreactor, the aeration process,
and effluent treatment are all relatively
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straightforward [24]-[26]. Numerous household,
industrial, and agricultural can be
beneficially utilised in SSF. SSF has some limits, for
example, it can only be utilized with bacteria that
survive low moisture content. SSF cannot be
monitored precisely (e.g., O2 and CO2 levels,
moisture content). Because the organisms develop
slowly, product generation is constrained. Heat
generation poses complications, and it is
exceedingly difficult to control the development
environment [27]-[32].

wastes

Tamarind trees are frequently cultivated in gardens
and along roadsides, as well as in commercial
plantations. India is the world's largest exporter,
annually shipping hundreds of tonnes of seed, de-
oiled cake, and fruit pulp. Concentrated tamarind
pulp is a common ingredient in Indian and Middle
Eastern cuisine. It was given the common name
Aasam, which translates as 'acid,' due to their usage
as acid tastes in the culinary industry. Tamarind is a
key component in South Indian cuisine and a variety
of processed foods around the world. Tamarind may
also be used as a foundation for either raw or cooked
chutneys, with its fruity acidity complementing
sugar, chilli, and other flavours. Its controlled
processing, backed up by cold storage, is shown to
be optimal for guaranteeing price stability and rural
employment. India is the world's greatest producer
and exporter of a variety of spices, both raw and
processed. Processed spice demand is closely related
to its use in the food processing sector, which is
expected to expand in India in the next years due to
population expansion, rapidly changing dictary
habits, and an increase in the buying power of India's
middle and upper classes. Why would you trash a
de-oiled tamarind seed cake: The
composition Tamarind seed de-oiled cake is packed
with carbs, protein, oil, and minerals. The blight

waste's

Tamarind seed de-oiled cake contains around
70 percent polysaccharides [33]-[40].

Material and methods

Chemicals: All the chemicals should be analytical
grade used for the initial growth of microorganism
are Sodium di-hydrogen phosphate di- hydrate,
phosphoric acid, yeast extract, peptone, agar, D-
glucose, K,HPO,, sodium acetate, di-ammonium
citrate, MgS0,4.7H,0, MnSO4.H,0, other nutrients
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were supplied by Chemical Store, Laximinarayan
Institute of Technology, Nagpur, Maharashtra,
India.

Substrate: Tamarind seed was collected from the
Tumsar, Maharashtra region, India. Initially, oil was
extracted from the tamarind seed using hexane as a
solvent by Soxhlet apparatus. Before go for SSF
tamarind seed was grinded in various size and
sterilized in autoclave at 120°C.

Organisms Used in Solid State Fermentation
(SSF): SSF microorganisms can be pure cultures,
mixed identifiable cultures, or wholly indigenous
microbes. Certain SSF processes need the growth of
organisms such as molds that ferment using
extracellular enzymes generated by fermenting
bacteria and require little moisture. Bacteria and
yeasts, on the other hand, which require a higher
moisture content for successful fermentation, can be
used for SSF, although production will be reduced.
Collecting microorganisms from the National
Center for Industrial Microorganisms (NCIM), a
part of the National Chemical Laboratory (NCL),
Pune. Table 1 lists the microorganisms that produce
lactic acid, along with their NCIM numbers.

Table 1: List of Microorganism

Sr. No. NCIM No. Organism
| 1009 Rhizopus
oryzae

Solid State Fermentation (SSF)

Typically, SSF is a multistep procedure that entails
the following steps: Mechanical, chemical, or
biological pre-treatment of substrate raw materials
to increase the availability of bound nutrients and
also to minimise the size of the components, e.g.,
crushing straw and shredding vegetable materials to
improve the physical characteristics of the process.
However, the expense of pre-treatment must be
evaluated against the ultimate value of the product.
Hydrolysis of polymeric substrates, such as
polysaccharides and proteins. Utilization of
hydrolysis products (fermentation). Purification and
separation of final products. SSF has a lower
moisture content than LSF, which allows for a
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smaller reactor volume per substrate mass and
facilitates product recovery [39], [41]-[44].

Characterization of Lactic Acid

The lactic acid concentration in the fermentation
broth was determined using high-performance liquid
chromatography (HPLC) with a UV detector using,
C-18 HS reverse phase ODS column (Youcglin
S.K., HPLC Column, C-18 SUPELCO 240 mm x 4
mm, 0.4 m particle size) maintained at 40°C by a
column heater. Waters 2489 (UV/VIS) Detector and
515 isocratic pumps were utilised. At a flow rate of
0.8 ml min-1, the mobile phase was NaH,PO, +
H3;PO4 10mM buffer system (pH 2.5). HPLC
samples were produced by centrifuging them at
5000 rpm for 10 minutes in a REMI benchtop
centrifuge R-4C DX (Remi, India), and then filtering
the supernatant over a 0.2-m polyether sulfone
(PES) membrane. Lactic acid concentrations were
evaluated by comparing the area of the sample to a
standard curve prepared with L (+) lactic acid stalk
solutions [45], [46].

Central composite Design

A central composite design is a type of experimental
design used in response surface technique that
allows for the construction of a second order
(quadratic) model for the response variable without
the requirement for a full three-level factorial
experiment. Three unique sets of experimental runs
comprise the design: A factorial (perhaps fractional)
design with two levels for each element evaluated; A
collection of centre points, experimental runs whose
factor values are the medians of the values used in
the factorial part. This point is frequently reproduced
in order to increase the experiment's accuracy; A set
of axial points, identical to the centre points but for
one factor, that will exhibit values both below and
above the median of the two factorial levels, and
generally both outside their range. This manner, all
variables are modified [47]-[50]. In the CCD, there
are 2" factorial runs, 2n axial runs, and n. centre run.
where n is the total number of independent variables
(factors), n. denotes the total number of centre
points, and N denotes the total number of
experimental runs. The centre points define the
experimental error and the reproducibility of the
data. The axial points are chosen in such a way that
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they are controlling access, and the variance of
model prediction is constant at each location
equidistant from the design centre. CCD was used as
an optimization technique in RSM to investigate the
effect of independent factors on the sorption process
[47], [51]-[53]. Three process-independent factors
were evaluated while determining the optimal
conditions: Effect of particle size (A), pH of the
media (B), Temperature of SSF system (C) and their
influences on lactic acid yield were investigated.
Prior to beginning the final experiment, many
preliminary tests were undertaken to determine the
ideal value for each variable. The effects of factors
on the outcomes were modified using the quadratic
following equation.

>ji,j=123

where b, is the constant term's coefficient, b; is the
linear term's coefficient, b;; is the coefficient of two-
factor interaction, and b;; is the quadratic term's
coefficient, respectively.

Result and discussion

RSM model development for tricomponent systems:
The empirical modelling of synthesis of lactic acid
using tamarind de-oiled cake by SSF and Rhizopus
oryzae microorganism was created by RSM
employing CCRD-based experiment design.

Table 2:Design matrix and experimental data of the
yields of Lactic acid

Parameters Yield of
No. Lactic Acid
Ru .
n Par.tlcle Tem pH Experiment
Size P
al values
1 0.65 35 6.25 81.022
2 0.3 25 8.5 79.56
3 1 45 4 59.4689
4 1 25 4 57.481
5 1 45 8.5 50.00847
6 0.65 51.8 | 6.25 44.00745
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7 0.65 35 6.25 82.56
8 1 25 8.5 68.867
9 0.3 45 8.5 69.107
10 1'237862 35 6.25 72.44
11 0.65 35 6.25 82.31
12 0.65 35 6.25 81.3025
13 0.65 35 2?6 43.26
14 0'0?37 35 6.25 95.65
15 0.3 25 4 87.0415
16 0.65 35 10.0 37.40634
17 0.3 45 4 81.3025
18 0.65 35 6.25 85.306
19 0.65 35 6.25 89.64
20 0.65 18.18 | 6.25 51.61

Table 2 summarises the factorial design and
associated outcomes for the factors, particle size
(Xy), temperature (Xg), pH (X¢). One replication
was performed at the central site for CCD study in
order to determine the pure error between each
experiment. Thus, regression analysis was employed
in Table 2 to ascertain the generation of light Lactic.
The following second-order models are obtained for
the lactic acid yields associated with each parameter:

Regression Equation in Uncoded Units

Yield of Lactic acid
= —108.2 — 76.9X, + 7.48Xy
+32.76X¢ + 23.9X3
—0.0988X3 — 2.473X2
—0.024X,Xp + 3.34X, X,
—0.142X5X¢c oo o .. (D)

The regression coefficients for lactic acid yield Eq.
(1) are determined acceptable
determination coefficient R-Sq. of 0.88 as seen in
Fig. 1. Additionally, the R-Sq. value indicates that
this regression model represents  the

using  an

well
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dependency of lactic acid yield on particle size (X,),
temperature (Xg), pH (X¢). As a result, the created
models have a suitable degree of precision for future
optimization.

o H 523573
R-5q 88.0%
R-Sqad]) 873%

100
0
a0

70

50

Yield of Lactic Acid Experiment

40 50 50 70 80 90 100 1o
Yield of Lactic Acid Predicted

Figure 1: Yield of Lactic acid Experimental
values vs Predicted values
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Figure 4:Contour Plots of Lactic acid vs pH,
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Contour plot

Overlapping contour plots is a rather straightforward
method for optimizing this effective response.
Therefore, the effect of each particle size (Xy),
temperature (Xp), pH (X) on the yields of lactic acid
was discussed by contour plots. From figure 2. As
increasing temperature and particle size of substrate
the yield of lactic acid decreases at 6.25 pH value.
According to the figure 3. As increasing particle size
and pH the yield of lactic acid goes on increasing up
to the 0.4 substrate particle size and 7.5 pH value.
Greater values of particle size and pH value gives
lower yield of lactic acid at 35°C. Similarly, from
figure 4. At 0.65 particle size of substrate, as
increasing temperature and pH value yield of lactic
acid increases. At higher temperature and pH value
more 40 °C and 7.5 respectively it leads to
decreasing in the yield of lactic acid.

Conclusion:

Central composite coupled with the response surface
methodology is used for successful modelling and
optimizing of factors affecting on the yield of Lactic
acid by SSF. The maximum yield of lactic acid using
SSF at 0.65 particle size, 35 °C temperature and pH
should be 6.25. However, major issues with mixing,
heat exchange, oxygen transfer, moisture
management, and pH, nutrient, and product
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gradients develop as a result of the culture's
heterogeneity. The latter property of SSF makes it
difficult, tedious, and frequently incorrect to test and
regulate the aforementioned parameters, hence
restricting the industrial potential of this technology.
As a result of these issues, the microorganisms used
for SSF are more tolerant to a wide variety of
growing conditions. Microorganisms with a low
moisture need can be used. SSF cannot be carefully
measured (e.g., oxygen and carbon dioxide levels,
moisture content). Due to the sluggish development
of the organisms, product generation is confined.
Heat generation creates challenges, and controlling
the development environment is incredibly tough.
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Abstract

Black cotton soil in industrial areas gets
contaminated due to leakage of industrial
sewage. This contamination of the soil adversely
affects its geotechnical properties. This paper
aims to study performance of contaminated soil
for liquid limit plastic limit and shrinkage limit
specific gravity. Test result shows decrease in
specific gravity proctor density and shrinkage
limit. On the other hand plastic limit, liquid limit
and plasticity index were found to be increase

Keywords- Black cotton soil, Industrial sewage,
specific gravity.

I Introduction

Soil infection or soil pollutants as a part of land
degradation is resulting from the presence of
xenobiotic (human-made) chemical substances or
different alteration in the herbal soil surroundings.
it's far generally due to commercial activity,
agricultural chemical compounds, or incorrect
disposal of waste. infection is correlated with the
diploma of industrialization and intensity of
chemical substance. the priority over soil
contamination stems by and large from health risks,
through studying the geotechnical properties of
industrial sewage contaminated black cotton soil we
are able to improve the weaker residences of soil
that's resulting from contamination. A high liquid
restriction  generally suggests a excessive
compressibility and a high shrinkage/swelling
potential. A high-plasticity index Ip commonly
effects in a low shear strength. Compaction of soil is
an critical manner, because it helps it of attain sure
physical houses vital for its right behaviour below
loading: for example proper compaction of an
earthen dam or a motorway Embankment reduces
the chances of its settlement, increases the shear
energy of the soil due to its increased density and
reduces the permeability of the soil.

II Literature Review

As the arena call for oil products is increasing, the
possibility of leakage of oil would also growth. This
leakage related to many troubles to both
surroundings and soil homes. There isn't always a
good deal paintings at the effect of crude oil products
at the geotechnical homes of soil. Lately, some
researchers studied the effect of crude oil
contamination on clayey and sandy soil.

Rahman Z.A.et.al (2013) [1] Studied the restored
oil contaminated soil. Surfactants are frequently
used as a cleansing agent for restoration of oil-
infected soil. The shear energy of soil with added
surfactant become tested the use of the undrained
unconsolidated triaxial assessments. The presence of
surfactant in soil can adjust the mechanical
behaviour of the soil. The results of surfactant on
silty soil had been investigated for consistency
index, compaction, permeability and shear
electricity. most dry densities elevated and most
advantageous moisture contents decreased as
contents of brought surfactant have been improved.
The undrained shear power became considerably
decreased. Surfactant in treated soil reduced liquid
and plastic limits, permeability and shear energy.
The presence of surfactant assists soil to reap most
density at lower water content material.

Dr. S. S. Pusadkaret.al (2014) [2] Gave the results
of have a look at on petroleum contamination of
black cotton soil. The leakage of petroleum product
thru vehicles plying on the street, from garage tank
or via pipeline ends in the contamination of soil. The
infection of those product results in modify the
geotechnical residences of various soils. This paper
pursuits to look at the geotechnical houses of petrol
and diesel contaminant black cotton soil. Black
cotton soil contributes to 70 % of important India.
The observe indicates that increase in
contamination ends in lower in particular
gravity, swelling strain and CBR .The liquid
restrict, plastic limit and shrinkage restriction
discovered to be boom with growth of contaminants.
The growth in shrinkage limit and decrease in
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swelling strain may additionally enhance swelling Table no. 1 shows result of specific gravity of both
function of black cotton soil. the samples

III Scope of work Table 1. Specific Gravity

We find specific gravity of industrial sewage Mass (gm) Natural soil contaminated
contaminated black cotton soil and natural black
cotton soil and conducted the lab test to find Mass of pycnometer=M1 610 610
atterberg limits. Maximum dry density and optimum
moisture content for light weight proctor test. Pycno +soil=M2 940 920
Comparing both soils by plotting graphs and

analysis of test results. Mass of Pycnometer, soil 1690 1670
and water (M3)

IV Objective of Study

Mass of Pycnometer and 1495 1495

A. Study the performance of sewage
water (Ma)

contaminated black cotton soil by
comparison with same natural soil.

B. To examine changes in Geotechnical
houses like atterberg limits, proctor
density, precise gravity and relative grain
length distribution.

C. To identify property which require Table 2. MDD and OMC
stabilization.

Specific gravity 242 2.29

o . Soil type MDD OMC
D. To check wvalidity of relation for

Dependency of shrinkage restriction. Natural soil 15.15 29

sewage contaminated 14.6 30

V Methodology

A. Collection of sample

Disturbed samples of soil were collected from

industrial area v-166 MIDC Jalgaon. 16

B. Lab tests
e following lab tucted both natural
e following lab test were conducted on bot hsoil

contaminated and natural soils as per Indian 14
standard. MDD

. . . == sewage
1. Specific gravity of soil contamina

ted

12 T T T T T 1
10 15 20 25 30 35

2. Light weight proctor test

a. Atterberg limits

b. Liquid limit
c. Shrinkage limit Water content

d. Plastic limit
Figure 1. Compaction Curve

. . Figure 1 shows variation of dry density and
VI Discussion

water content of natural and uncontaminated soil

Comparative result for contaminated and natural soil
sample for mentioned tests are discussed below
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Table 3 to 6 shows variation of liquid limit, Plastic VII Conclusion

limit, Shrinkage limit, Plasticity index of natural

soil and sewage contaminated soil Industrial sewage contamination on geotechnical
Table 3. liquid Limit homes of black cotton soil has been studied. The

plastic restriction, liquid restrict and plasticity

Type of soil Lllqultd index improved but not large but will increase
imi
compressibility of soil. The have a look at suggests
Natural soil 70% L . . . .
that contamination ends in lower in precise gravity,
Sewgge 75% proctor density and shrinkage limit than that of
contaminated ) . S
uncontaminated soils. The role of contamination is
quite just like water, it will increase a threat to inter-
Table 4. Plastic Limit particle slippage, consequently lessen the MDD and

OMC. contamination ends in trade in relative grain

Type of soil Plastic

limit size distribution which adversely have an effect on

the shrinkage restriction and make soil as excessive

Natural soil 33.96 ) ] . )
shrinkage swelling capacity soil. therefore

Sewage 37.67

. dependency of shrinkage restrict flawlessly valid.
contaminated

contaminated soils require stabilization.
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contaminated

Table 6. Shrinkage Limit

Type of soil | Shrinkage

limit
Natural soil 24.84
Sewage 14.4

contaminated
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ABSTRACT

In this study the generation of high voltage for
electrospinning application is presented, the low cost
design and implementation of the high voltage power
supply using flyback converter with Extra High
Tension(EHT) with its control circuit is discussed. The
flyback converter is used as DC-DC converter of
maximum wattage 100W its output is connected through
control and switching circuit to the back to back
connected two SCR with EHT to operate electrospinning
setup. The high voltage power supply design of rating
100V to 40KV with current rating between 10mA to
100mA is obtained at the output of EHT. The result
discusses the elimination of high-frequency ringing
problem and the flyback converter switching between
the discontinuous current mode (DCM) and continuous
current mode (CCM). The complete calculation of design
components and their testing of the flyback converter
along with the EHT circuit are presented.

Keywords:

High voltage power supply, Electrospinning, Flyback, Extra
High Tension (EHT).

INTRODUCTION

Electrospinning system is the mechanism to fabricate very fine
fiber which is used in cotton, biomedical, filter, electronics
devices, solar cell and medical application; it uses very high
electric field to produce these fine fibers [1]. The system is
composed of high voltage direct current (DC) power supply;
electronics syringe pump and a rotating or stationary collector
drum / plate. The high voltage source needed for
electrospinning system varies depends on synthesis condition,
usually from 5kV to about 30kV. In this design the high
voltage DC power supply of rating 100V to 40kV with
maximum output current: 20 mA is used to generate a high
electric field to obtain proper synthesis condition between a
droplet of the solution at the tip of a needle fitted over the
electronic syringe pump and a rotating collector drum / plate.
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The studies of the researchers highlight various ways to obtain
the high voltage using voltage doublers, Cockcroft-Walton’s
Voltage Multiplier, Marx Generator, Tesla Coil and Flyback
Converter [2,12].

The 32-stage voltage multiplier generate 12KV DC power
supply using Cockroft-Walton technique [3], the output
voltage linearly increases and reaches to this range. Some high
voltage power supply generates analog square wave output
which is necessary in the field of electronics and electrical
engineering and applied physics, such as X-rays, electrostatic
precipitators, defibrillator in a medical lab, defense shield,
electron microscopes, dielectric testing, particle accelerator in
nuclear physics, stunt gun [4]. The Cockcroft-Walton voltage
multiplier circuit shows the ratio of output voltage to input
voltage for one stage. As the number of stages increases it will
generate high voltages in order of several KV. The Cockcroft-
Walton voltage multiplier is isolated from the main line which
results in the mitigation of switching surge voltages [5].

The research paper highlight Cockroft-Walton and Van Der
Graff circuits are simplest and easiest voltage multiplier
circuit is an electrical circuit that converts AC electrical power
from a low voltage to a high DC voltage, typically by means
of a network like voltage doubler, tripler, quadrupler and n-
plexer they are constructed using capacitors and diodes [6,11]
similarly the required amount of high voltage can be taken out
through tapings [7-9], but they have low efficiency and they
are reasonably expensive and it occupy large space.
Considering these weak points, many researchers turn towards
switching circuit based on MOSFET, IGBT, Power Transisitor
etc, it will be best alternative in furutre industry product in the
field of power electronics and control. It does not require any
kind of maintenance and occupy very much less space. The
next section of the paper discusses the design and
implementation of high voltage power supply using flyback
Converter connected with EHT using two back to back
connection of SCR / MOSFET for Electrospinning System.

1. FLYBACK CONVERTER BASIC
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The flyback converter is a buck-boost converter with the
coupled or split inductor to form a transformer, used when
power requirement is lower than 100W and the isolation
between input and output is required. The flyback transformer
hold the energy in the coil as the current flows through the
circuit it releases the energy as soon as power is removed.
[10,13] discuss flyback is referred to as the on and off action
of the control switch. Figure 1 shows little number of
components is required to construct the flyback circuit as
compared to other high voltage power supply constructed by
researchers.

o
Le D 1 Co
Vi Ri

o
=
|
1

Control

Figure 1. Flyback converter

2. FLYBACK CONVERTER DESIGN STRATEGY

In this section the flyback converter and flyback transformer
design strategy is discussed. The coupled inductor shows
power conversion strategy and provides isolation between the
input and output. It has two operation strategies based on
MOSFET’s switching tON and tOFF. Figure 2.b shows during
tON state, as MOSFET is turned on the drain to source current
IDS flows through the primary of transformer and no voltage
drop across switch, it shows linearly charging of the coupled
inductor and produces a magnetic field around it. The series
connected diode in the secondary of the transformer is reverse-
biased, it disconnect the transformer from the output shown in
Figure 2.a.

The voltage across the primary winding is same as the DC
source VIN and the current Ipri is flowing through the primary
winding.
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=L
Ipri = LprifVIN a 1
Where Lpri is the primary inductor.
vl I
Vo Is
o .
M ) fon  lorr te)

a) b

Figure 2: a) VDS across MOSFET and VD across Diode b) Current
in Primary and Secondary of transformer

As the current Ipri is flows from the primary of the inductor
coil, flux is induced, it results voltage Vsec is induced in the
secondary coil.

Vsec = 22 VIN
Ns

Where Np is the primary winding turns and N's is the secondary
winding turns.

Many researchers select the duty cycle arbitrarily at 50%, but
it is important to understand how to optimize this relation:
maximum duty cycle, transformer turn ratio, peak current and
voltage rating. In our design it is observed that if duty cycle is
greater than 50%. The increase of maximum duty cycle
reduces the peak current on the primary of the transformer,
resulting in better copper transformer utilization on the primary
and lower ripple on the input source. At the same time the
increase of the maximum duty cycle increases the maximum
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stress voltage between drain to source of the main switching
MOSFET, and increases the peak current on the secondary
side.

Assume the output voltage Vo= 38V, Output current lo =0.416
A, ripple factor Rf =1, DC source VIN = 24V, efficiency n =
80% and switching frequency Fs = l00KHZ is represented by

vo=(3) (%) vin 3
Similarly,
D= (VOZ?IIN) - (383+824) =0612 ... 4

Some industry designers adds diode drop of 0.3V in duty cycle
equation.

To calculate the primary inductance value of coil (L ) is
represented by

n X D? X VIN2

Lp=2fofoxP=

0.8 x 0.612% x 242
2 X 100x 103 x 1 x 38 x0.416

= 54.58uH

Similarly to selection of the switching devices like power
transistor, MOSFT, IGBT etc in various application the
following set of calculation provided they are based on the
maximum drain to source current and voltage that the switch
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can withstand. Consider the minimum voltage and maximum
voltage range for the input voltage is 12V to 24V.

D X VINyn

VDSMAX = VINMAX+ 1-D

0.612 x 12

=24t T 0612

= 42.92V + 20% = 51.50V

This 20% safe margin is added for safe operation of converter,
the maximum current is given by

PiN D x VINMIN
IPPK =
D X VINMIN 2 X fS X Lpmax
12 %2 0.612 x12
0a B X
= 0.8 — =2.71A ...... 7
0.612 X 12 2 X100%103 X 54.58x1076

From this calculation one can select the MOSFET of the rating
approximately 80V / 3A.

Similarly during the turn off state tOFF, the drain to source
voltage is reversed and gate trigger pulse is absent which result
MOSFET is off and the charged coupled transformer / inductor
start to demagnetize through the series connected diode. The
output capacitor starts charging through the inductor and
supplies power to the load.

The required turn ratio (n) calculated using,
Np VR

n= or n= ———
Ns Vout+ VD
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it is also represented by

n= VINMax XD N
(1-D)x(VouT+ VD)

Where Np is the primary turns, and Ns is the secondary number
of turns, Vout signifies the output voltage, and VD tells us
regarding the voltage drop across the secondary diode.

VINMax

Vb = Vour n

Practically to protect the external section add 30-40% voltage
as safe margin, the peak inverse voltage of the diode can
carries the maximum reverse voltage is 62 + 40% = 86.8 V.

3. FLYBACK TRANSFORMER & CIRCUIT DESIGN
WITH PROTOTYPE

The flyback transformer design is a complex procedure that
involves several steps: determining the core size, proper
selection of core material and geometry, determining the
maximum peak magnetic flux density, defining the primary
and secondary windings (turns number and wire gauge) as well
as calculating the air-gap necessary to achieve the desired
inductance. Moreover, additional considerations concerning
the assembly are needed for meeting safety requirements,
maximizing magnetic coupling and minimizing parasitic high
frequency effects, not to mention the constraints imposed by
the specific application.
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Core

Wires

\ Bobbin

Figure 3 Flyback transformer

To find the area of the transformer (Ap) and it is the product
of the winding window area (Ag) and the area of the core
cross-section(Ayy).

Ap = AE X AW I'I'll"l"l2

The following area calculations are provided for a rough initial
estimation of the core size in various applications.

Ap = (—Ll"X “’maxx“’ms)a/4 x 10000
P BMAX x 0.0085

54.58uH X 2.71x0.77 ARMS
0.2 X 0.0085

Ap = )3/4 x 10000 ~ 168 mm?

The operating flux density (BMAX) is 0.2 to 0.4T.

To construct the transformer at laboratory level it is necessary
to select the number of primary and secondary turns around the
bobbin. The number of primary turn revolution around the
bobbin is calculated as follows

No = (Lp X IPmaxX 106)
P BMAX x Ag
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54.58uH x 2.71x 10°
Np = (”—) ~ 59.40
0.2 X 20.1mm4

Similarly to estimate the secondary turn number

The above design parameters are used to implement the
flyback converter circuit prototype is shown in figure 4. The
fast switching speed controls the ON and OFF action of the
power transistor, IGFET or, MOSFET. The flyback converter
is designed in boost mode to convert electrical energy from one
voltage to a higher one. The boost converter topology is
connected with switching transistor it results a direct current
path between VIN and VOUT through the transformer coil and
diode D.

By varying the duty cycle (D) of a boost converter, the output
voltage can be controlled and with D < 1, the DC output from
the boost converter is greater than input voltage VIN as a
consequence of the inductors self-induced voltage.
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Figure 4. Prototype Flyback converter

The high voltage output is produced using the Extra-high-
tension (EHT) based power supply it is capable to deliver
variable DC voltage from about 100 V to 50 kV with load
current up to 500 mA. The back to back connection of SCRs is
used to maintain alternating current supply input voltage at the
primary of the power transformer which is capable to produce
high DC voltage with lower range of load current. The SCR
controlled EHT based high voltage power supply is shown in
figure 5.

Figure 5. Prototype EHT and control circuit
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4. Result and Discussion MOSFET, the transformer start releasing the energy stored
from the primary due to which the series connected diode

conducts and the output capacitor gets charging.
To validate the prototype of flyback converter based EHT with

control circuit is implemented in the present study. Figure 5
show the flyback converter and EHT with control circuit. The
rectified signal from the rectifier is applied as input voltage
Vin=10V to flyback converter circuit operating at 150 kHz.
The DC-DC flyback converter output voltage obtained
between 5V and 40V it depend on the applied control signal,
which are considered for adapter applications of smart phone,
notebook, personal computer etc. further it is connected to
EHT through control circuit to obtain extra high voltage for
electrospinning application. The flyback boost converter is
tested with the applied input figure 6 shows the output voltage
Vout = 100V with Drain to source voltage VDS =10V. : -

GO0 \ 100V 533855
@ 56 @ R
100y (D 154Y

Figure 7. Drain to source voltage VDS, voltage across diode
VD

Initially the transformer secondary current is starts at a high
peak value and start decreasing linearly. As soon as the
transformer secondary current drops to zero before this instant
the MOSFET is again turned on, such type of supply is called
as a discontinuous current mode (DCM) supply shown in
figure 8. Similarly if the transformer secondary current does

- not fall to zero, then such type of supply is called a continuous
i - g UH_ “2”10:; = ] current mode (CCM) supply.
(1N i 100V | b !

@ 1 Y

During turn on state of the MOSFET, the transformer holds
energy which is affected by the leakage current and it is
absorbed by snubber circuit, its purpose is to protect the
semiconductor switch from highly inductive voltage. This type

When the MOSFET is in the on state, the drain voltage is of power is dissipated only during the switching transition is

nearly equal to zero volt and the drain current is flows through
the primary winding of the transformer. Due to which the
magnetic field is induced and energy is stored in the primary
side of the transformer. This current is rising linearly with time.
On the secondary side of the transformer the series connected
diode D is reversed biased due to which zero current flowing
through the secondary of the transformer. In this situation the
output capacitor will start discharging, it release the stored
energy which causes current flows through the load I and
Vout is present. When the gate trigger pulse turn off the

Figure 6. Input voltage Vin, output voltage Vout, Drain to source
voltage VDS
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carried  between the and OFF states.\
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Figure 8. Drain to source voltage VDS, drain to source
current IDS @24W and RL is 6 Q in CCM

5. CONCLUSION

The high voltage power supply for the electronic application
using flyback converter is connected through control and
switching circuit to the back to back connected two SCR with
EHT has been developed. The designed flyback converter,
EHT 40KV and control circuit eliminates the drawback of
bulky transformer, high value component and large heat sink
of component. The power supply is housed inside acrylic box,
it does not require routine maintenance; provide low ripple
with various loads and it has provision to obtain 1000V step as
well as variable output voltage.
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ABSTRACT

The current study is focus on the photo -catalytic
degradation activity of nanocomposites of RGO and ZnO
(RGO/ZnO) on azo dye (dyes which contains -N=N-) RG19.
The GO has been synthesized as per improved hummer’s
process. The nanocomposites RGO/ZnO has been
synthesized by in situ reduction of GO. ZnO is considered
to be a suitable because of its strong oxidizing power, non-
toxicity, and being relatively inexpensive. Whereas ZnO
can act as active photo catalyst while graphene as
supporting & transporting material to facilitate the
migration of photo generated electrons and hinders the
electron-hole recombination. Furthermore,
characterization of nanocomposites has been studied,
surface morphology by field emission-scanning electron
microscope (FE-SEM), elemental analysis by EDX, fourier
transfer-infrared spectroscopy (FT-IR) & crystallinity by
x-ray diffraction spectroscopy (X-RD). The dye
degradation % was found out by using the UV-
spectrometry test, the effect of various parameters such as
catalyst loading in gm, variation in pH, and change in
initial concentration of the dye in PPM on degradation has
been investigated.

Keywords: Photo catalytic, Degradation, Graphene oxide,
ZnO0, Azo dye.

1. INTRODUCTION

Water pollution is one of major global problem. Presently
many, water resources are being poised by industrial effluents.
The development of fundamental and applied research in the
area of environment is a need and challenge for today’s
generation because of environmental problems associated with
organic pollutants and water contaminants [1]. Even though
low concentration of these micro pollutants may cause a major
health hazard due to their mutagenicity, genotoxicity and
carcinogenicity [2]. A recent study reported that 70 % of
industries in developing countries are discharging their
effluents into water bodies without prior and necessary
treatment process. Synthetic dyes are the major constituents of
industrial pollutants and water contaminants [3, 4]. Dyes are
used precisely in the textile industry for dying operations such
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as, cotton, wool, silk, and for colouring oils, fats, waxes,
varnishes, and plastics. The paper, food, cosmetic, and leather
industries are extensive consumers of these dyes [5] A number
of technologies have been investigated for removing dye micro
pollutants such as adsorption, coagulation and flocculation,
membrane filtration, electrochemical treatment,
bioremediation, and phytoremediation [6]. Photo catalytic
oxidation process has extensively attracted considerable
attention due to cost effective, clean and green technology of
this process of removing toxic organic and inorganic pollutants
from wastewater [7, 8].

In this study, RGO/ZnO nanomaterials have been synthesized
and optical, surface morphological properties are investigated.
Effectiveness of synthesized nanocomposites was studied for
the degradation of RG19 dye at different operating parameters.

2. MATERIALS & CHEMICALS

Reactive Green 19 dye (sigma Aldrich), Graphite powder (SD
Fine-Chem), Hydrochloric acid (35%, Merck), Sulphuric Acid
(98%,Ranchem), Potassium Permanganate (SD Fine-Chem),
Hydrogen peroxide (30%, Merck), Phosphoric acid (85%,
Merck), Ethanol (Changshu Yangquan), Zinc acetate
dehydrate (Merck), Sodium Bicarbonate (Qualigens Fine-
Chem), Petroleum ether (Lobachem), Tween 20 (Merck),
Hydrazine Hydrate, Liquid ammonia (Lobachem)..

2.1 Synthesis of ZnO Nanoparticles

ZnO was synthesized by the simple Co-precipitation
method. Zn (Ac)2'2H,O was taken as the precursor for
ZnO. Zn (Ac)2:2H,O and NaHCOs; were dissolved
separately in double distilled water to obtain 0.1 mol/L
solutions. Zn (Ac)2:2H>0 solution (250 ml of 0.1 mol/L)
was slowly added into vigorously stirred NaHCO; (250 ml
of 0.1 mol/L) and Tween 20 mixed solution. White
precipitate was forms; it was filtered, repeatedly rinsed
with distilled water and then washed twice with C,Hs-OH.
The precipitate was dried at 70°C for 2 hr and finally
calcined at 450°C for 3 hr. Pure ZnO was prepared by the
above procedure without any further modification [9, 10].

2.2 Synthesis of RGO/ZnO nanocomposites



_ oy §';§ PRATIBHA: INTERNATIONAL JOURNAL OF SCIENCE, SPIRITUALITY,
Ve | BUSINESS AND TECHNOLOGY (IJSSBT)
Special Issue: International Conference on Global Trends in Science, Technology,

. SHRa,,
OUECE %,

A

ESTD. I ;2 1983

BAMBHORI,JALGAON

Humanities, Commerce & Management 2022 (ICGTSTHCM 2022)

Vol. 8, No. 2, January 2022,ISSN (Print) 2277-7261

The RGO/ZnO nanocomposites was prepared in two parts
the first consists of synthesis of GO via Improved
Hummer’s process [11] followed by in-situ reduction
process [12]. GO was added to 100 ml of distilled water as
per the stoichiometry and ultrasonicated for 1 hr at
ambient temperature. Zn (Ac),-2H,O was added to 100 ml
of ethylene glycol on stoichiometric basis and were mixed
uniformly, and resulted mixture was slowly added to the
GO solution. The suspension was ultrasonicated at room
temperature for 1 hr. Followed by addition of hydrazine
monohydrate and liquid ammonia as reducing agents. The
mixture was then refluxed at 90° C for 6 hrs and cooled at
room temperature. Washed several times with distilled
water and ethanol and centrifuged at 4000 rpm for 5 min.
Drying in hot air oven at 70° C for 2 hrs and calcination
was performed at 450° C for 3 hrs in a muffle furnace. 5%
and 10% w/w RGO/ZnO was prepared by above process
on stoichiometric basis [12, 13].

2.3 Characterization

Functional groups of ZnO, GO and RGO/ZnO
nanocomposites were recorded on FTIR
spectrophotometer, Shimadzu, Tokyo, Japan.

Topographical surface morphology was determined using
FE-SEM, S-4800 Hitachi, Tokyo, Japan) Structural
characterization was carried by X-ray diffractometer
(XRD, Bruker D8 Advance, Berlin, Germany). The
degradation of dye was determined by UV absorption
spectra using UV-Vis spectroscopy (Agilent Technologies
Cary 60 model, Japan). All the samples were run two times
and analyzed at room temperature. ZnO nanoparticles and
& RGO/ZnO nanocomposites i.e 250 mg at basic pH, the
experiments were carried out by changing the
concentration of RG19 as 50, 100, 125, 150, 180 ppm
solution.

3. RESULTS AND DISCUSSION
3.1. Functional group analysis

From the Fig.1 the band located at 478 - 536 cm! is
corresponding to the Zn-O stretching and a characteristic peak
for the quartzite hexagonal phase of ZnO. The wide stretching
at 3200 to 3600 cm corresponds to surface bound water
molecule [14, 15]. In spectra of GO (Fig. 2 a) the strong and
broad absorption peaks located at 3470 and 3647 cm™! assigned
to the stretching vibrations of O-H, The peak at 927 cm’!
corresponds to C-O vibrations and is due to the epoxide groups
situated at the edges of the GO sheets. In spectra of 5 %
RGO/ZnO composite, the absorption peaks at 3196, 1520 and
999 cm! are attributed to the characteristic stretching vibration
of O-H, C=C, and C-O respectively, which indicates the C=0
group present in GO is reduced, furthermore, the absorption
band at 438 cm™! can be assigned to the stretching vibration of
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hexagonal structured Zn-O (Fig. 2 b). In FT-IR spectra of 10
% RGO/ZnO composite (Fig. 2 c), the absorption peaks at
3715, 1535 and 972 cm’! are attributed to the characteristic
stretching vibration of O-H, C=C, and C-O respectively, which
indicates C=O group present in GO is reduced, furthermore,
the absorption band at 481 ¢cm™ of 10 % RGO/ZnO can be
assigned to the stretching vibration of Zn-O. [16, 17].

‘Wavelength (cm -1 )
Figure 1. FT-IR Spectra of ZnO

da 3200 3008 2500 1000 més 1550 128 1050 50 00

Wavelength (1:11|-1 )

Figure 2. FT-IR spectra of (a) GO, (b) 5% RGO/ZnO, (c) 10%
RGO/ZnO

3.2 Morphological structure analysis of composites

From Fig. 3 (a) in GO, sheet like structure is observed which
are stacked over each other. GO has layered structure with
ultrathin and homogeneous films. The films were folded or
continuous at times including kinked and wrinkled areas. In
RGO (Fig. 3 b) it is seen that the GO which were stacked over
each other are reduced to single ultrathin sheets of carbon layer
which has been exfoliated from GO by using hydrazine hydrate
as a reducing agent. From Fig. 3 (¢) shows ZnO nanoparticles
are hexagonal cylindrical in shape, and which has less
agglomeration, the average size of rods is 90 nm in length.
From FE-SEM images (Fig. 3 d and ¢) in 5% RGO/ZnO and
10% RGO/ZnO nanocomposites, the image clearly indicates
the RGO has been exfoliated to macro-porous single layered
of graphene with the incorporation of hexagonal cylindrical
ZnO rods synthesized by in-situ reduction process.
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Figure 3. FE-SEM images of a) GO b) RGO ¢) ZnO d)
5% RGO/ZnO, e) 10% RGO/ZnO

3.3 X-Ray Diffraction Spectroscopy

The physical nature of nanocomposites with variation in
percentage of RGO and ZnO were determined from the Fig. 4.
The diffraction peak at 9.1° in the XRD pattern of GO (Fig. 4
a) is observed and interlayer spacing is 1.013 nm, while in
RGO (Fig. 4b), 5% RGO/ZnO (Fig. 4 ¢) and 10% RGO/ZnO
(Fig. 4d), the diffraction peak of GO is disappeared indicating
that oxygen containing functional group in the GO is reduced.
A broad band is obtained in RGO pattern at 24.5° and
interlayer spacing is 0.365 nm [12]. GO and RGO are found
amorphous in nature. The 5% RGO/Zn0O, 10% RGO/ZnO and
ZnO (Fig. 4e) nanoparticles showed a complex between
nanosized graphene sheets along with hexagonal quartzite
crystal structure of ZnO particles, which is assigned by
comparing the diffraction peak position with international
crystallographic data table for standard ZnO powder [18]. The
intensity of ZnO diffraction peaks showing greater crystallinity
of 86.2 % and sharp peaks than 5% RGO/ZnO and 10%
RGO/ZnO nanocomposites their crystallinity is found as
79.4% and 82.9 %. It has been reported that crystallinity
induces a larger band gape, due to the increased redox ability
and this quantum size effect enhances its photo catalytic
activity [19, 20]. Thus, it is expected that good crystallinity
associated nanoparticles could enhance the photo catalytic
activity [21].
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Figure 4. XRD spectra of ZnO, 10% RGO/Zn0O, 5% RGO/ZnO,
RGO, GO
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3.4 Photo catalytic Activity
3.4.1 Effect of Variation in Initial Dye Concentration

Fig. 5 shows that when the concentration of RG19 increases
the dye degradation rate is decrease. This is because; as the
concentration of RG19 increases the equilibrium adsorption of
RG19 on ZnO nanoparticles and RGO/ZnO nanocomposites
also increases resulting in lower formation rate of hydroxyl
radical, which is active species for photo catalytic degradation,
hence decreasing the rate of photo catalytic degradation of
RG19 dye. It is clear that 5% RGO/ZnO nanocomposite shows
highest degradation percentage than reset of the catalyst. The
10% RGO/ZnO showed least degradation which might be due
to dispersion of RGO in wastewater which creates barrier for
the transfer of the visible light leading to less generation of
hydroxyl radical formation. 5% RGO/ZnO showed the best
degradation percentage because of increasing the charge
mobility.
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Figure 5. Degradation % Vs Variation in initial concentration of
RG19

3.4.2 Effect of Catalyst Dose

Experiments were carried out with varying the photo catalyst
dose from 0.5, 1, 1.5 gm/lit. With the exposure of the sunlight
for the catalyst dose of 125, 250 and 375 mgs the degradation
efficiency is to be found out. The result of the extent of
degradation of RG19 dye with variation in catalyst dose is
shown in Fig. 6. The result shows that, as the dose of
photocatalyst increases the degradation rate also goes on
increasing up to certain extent. The increase in degradation rate
is from 0.5 to 1 gms/lit for 5% RGO/ZnO the degradation % is
highest. However, for the catalyst dose of 1.5 gm/lit is 375
mgs, it is found that the degradation is decrease which could
be due to over catalyst dosing creating barrier for sunlight to
enter into the solution. For the 5% RGO/ZnO the optimum
catalyst dose is found out to be the 1 gms/lit, which is carried
further for the variation in the pH of the solution.

3.4.3 Effect of solution pH on dye removal (mg/lit)
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The optimum initial concentration and optimum catalyst dose
for the catalyst type the variation in the pH has been studied.
The degradation rate increases from pH 5 to 10 for ZnO, 5%
RGO/ZnO and 10% RGO/ZnO after 120 min. From Fig. 7
result shows that in acidic medium degradation rate becomes
less as compared to the basic medium and decreased by
decreasing the pH values in acidic medium. As in acidic
medium, RG 19 dye has H+ ion so that hydroxyl ion produced
during the photo catalysis will neutralize the H+ reduces the
degradation rate. While in case of basic medium, RG 19 dye
loses H+ ion so the hydroxyl ion produced in the reaction will
not utilize for the neutralization and will act as an active
species, also in basic medium the concentration hydroxyl ion
will increase which ultimately increases the degradation rate.
pH plays an important role as it is connected to the degree of
ionization of the dye molecules and the surface properties of
the adsorbents. So basic medium shows the better degradation
of RG19 dye. Our aim is to reduce the concentration of dye;
the optimized pH value for further degradation is conducted at
a pH of 7.5-8. However, study at pH 10 shows higher percent
than pH 7.5, but in basic pH there is a presence of sodium ions
which is a pollutant.
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Figure 6. Degradation % Vs Variation in catalyst dose
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3.4.4 Consistence Test and Regeneration of Catalyst
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For the confirmation regarding degradation percentage by
5% RGO/ZnO of RG19 dye with the optimized
parameters are obtained by experiment. Experiments
were performed for consistence and regeneration test,
the results indicated that in each run the degradation
% is nearly same to each other and it is consistent.
The catalyst was recovered by simple filtration after
performing the experimental batches, it is found that
for two set of experiments, degradation efficiency of
the catalyst decreases by nearly 4.71 % to 94.79%.

4. CONCLUSION

FT-IR spectra confirms that RGO/ZnO nanocomposites
have been synthesized, FE-SEM image show there is
complex bonding of ZnO rods and the RGO nano sheets.
X-RD results indicated that the GO and RGO has
amorphous nature while ZnO and RGO/ZnO composites
has crystalline nature. The RGO/ZnO nanocomposites are
capable of degrading the RG19 dye with maximum
adsorption capability of 250 mg/gm for the 5% RGO/ZnO
nanocomposites. The 10% RGO/ZnO nanocomposites
shown least efficiency which might be due to poor
absorption of the photons or by can be due to covering of
surface by the RGO sheets. The 5% RGO/ZnO highest
degradation of 99% for the catalyst loading of 1 gm/L.
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Abstract—COVID-19 is a worldwide epidemic, as
announced by the World Health Organization (WHO) in
March 2020. Image Processing methods can play vital roles
in identifying COVID-19 patients by visually analyzing
their chest x-ray images.As the cost and required time of
conventional RT-PCR tests to detect COVID-19,
researchers are trying to use medical images like X-Ray and
Computed Tomography (CT) images to detect it with the
help of Artificial Intelligence (AI) based systems. In this
paper, we reviewed some of these newly emerging Al-based
models that can detect COVID-19 from medical images
using X-Ray or CT of lung images. We explored and
analyzed datasets, preprocessing techniques, segmentation,
feature extraction, classification and experimental results
which can be helpful for finding future research directions
in the domain of automatic diagnosis of Covid-19 disease
using Artificial Intelligence (AI) based frameworks.

L Keywords—COVID-19; Deep Learning; Medical
Image

INTRODUCTION

Over the past two years, the Coronavirus has rapidly spread to
all parts of the world. Research is continuing to find a cure for
this disease while there is no exact reason for this outbreak. As
the number of cases to test for Coronavirus is increasing rapidly
day by day, it is impossible to test due to the time and cost
factors. Five times more deadly than the flu, COVID-19 causes
significant morbidity and mortality. Like other pneumonias,
pulmonary infection with COVID-19 results in inflammation
and fluid in the lungs. COVID-19 looks very similar to other
viral and bacterial pneumonias on chest radiographs, which
makes it difficult to diagnose. Over recent years, image
processing and machine learning has turned very reliable in the
medical field. Using machine learning to predict COVID-19 in
patients will reduce the time delay for the results of the medical
tests and modulate health workers to give proper medical
treatment to them. Here we propose a computer vision model to
detect and localize COVID-19 which would help doctors
provide a quick and confident diagnosis. This study focuses on
leveraging deep learning techniques to automatically detect
COVID-19 pneumonia in chest X-ray images. As a result,
patients could get the right treatment before the most severe
effects of the virus take hold.
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Currently, COVID-19 can be diagnosed via polymerase chain
reaction to detect genetic material from the virus or chest
radiograph. However, it can take a few hours and sometimes
days before the molecular test results are back. By contrast,
chest radiographs can be obtained in minutes. While guidelines
exist to help radiologists differentiate COVID-19 from other
types of infection, their assessments vary. In addition, non-
radiologists could be supported with better localization of the
disease, such as with a visual bounding box.

RELATED WORK

1. The latest threat to global health is the COVID-19
outbreak. Although there exist large datasets of chest X-
rays (CXR) and computed tomography (CT) scans, few
COVID-19 image collections are currently available due
to patient privacy. At the same time, there is a rapid
growth of COVID-19-relevant articles in the biomedical
literature, including those that report findings on
radiographs. Here, in [1] authors present COVID-19-CT-
CXR, a public database of COVID-19 CXR and CT
images, which are automatically extracted from COVID-
19-relevant articles from the PubMed Central Open
Access (PMC-OA) Subset. Authors extracted figures,
associated captions, and relevant figure descriptions in
the article and separated compound figures into
subfigures. Because a large portion of figures in COVID-
19 articles are not CXR or CT, authors designed a deep-
learning model to distinguish them from other figure
types and to classify them accordingly.

Results: The final database includes 1,327 CT and 263
CXR images (as of May 9, 2020) with their relevant text.
2. Inthe preceding several months, the outbreak of COVID-
19 has become one of the global severe public health
issues. It is critical to screen for COVID-infected or
suspected patients in time. Given that the method of
nucleic acid test strip detection is laborious and time-
consuming, the Chest Xray images screening method has
become the object of [2] because of its robust availability
and easy accessibility. Authors in [2] introduces a new
neural network model, COVID-GATNet, to assist
radiologists in automatically diagnosing CXR images,
thus improving the detection speed of suspected infected
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people. The study integrates three CXR data sets
published on the internet and Kaggle competition,
including CXR images of healthy, other types of
pneumonia, and COVID-19 positive patients. Because
there is less open-source data for COVID-19 positive
CXR images than the other two types of data, this
research dilated CODIV-19 positive CXR images by
scaling, rotating, adjusting brightness and other increase
methods of image data. Then, the expanded COVID-19
positive CXR data set is divided into a training set and
test set at a ratio of 8:2 to complete the experiment and
evaluation of COVID-GATNet. Research by combining
Densenet Convolutional Neural Network (DenseNet) and
Graph Attention Network (GAT), COVID-GATNet has a
direct connection between any two network layers in each
dense block and uses the attention mechanism, which
significantly reduces the parameters of the model and
improves the classification performance.

Results: Experimental results show that the accuracy
of COVID-GATNet is best to achieve 94.1%, and the
F-1 score also with 95.2%. Compared with COVID-
Net, COVID-Net accuracy is 93.3%, and the F-1score
is 94.8%. The experimental results and diagrams
show that the proposed model performs well and can
effectively assist clinicians in screening and detecting
patients' state, helping to classify pulmonary diseases
and observe the pulmonary status of patients.
deep-learning-based computer vision
methods have demonstrated great promise for use in
medical imaging applications, including X-rays,
magnetic resonance imaging, and CT imaging.
However, training a deep-learning model requires
large volumes of data, and mediccal staff faces a high
risk when collecting COVID-19 CT data due to the
high infectivity of the disease. Another issue is the
lack of experts available for data labeling. In order to
meet the data requirements for COVID-19 CT
imaging, we propose a CT image synthesis approach
based on a conditional generative adversarial network
that can effectively generate high-quality and realistic
COVID-19 CT images for use in deep-learning-based
medical imaging tasks. Experimental results show
that the proposed method [3] outperforms other state-
of-the-art image synthesis methods with the generated
COVID-19 CT images and indicates promising for
various machine learning applications including
semantic segmentation and classification.

4. Authors in [4] develop a dual-sampling attention

network to automatically diagnose COVID-19 from
the community acquired pneumonia (CAP) in chest
computed tomography (CT). In particular, authors [4]
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propose a novel online attention module with a 3D
convolutional network (CNN) to focus on the
infection regions in lungs when making decisions of
diagnoses. Note that there exists imbalanced
distribution of the sizes of the infection regions
between COVID-19 and CAP, partially due to fast
progress of COVID-19 after symptom onset.
Therefore, authors [4] develop a dual-sampling
strategy to mitigate the imbalanced learning. The
method is evaluated (to best knowledge) upon the
largest multi-center CT data for COVID-19 from 8
hospitals. In the training-validation stage, authors
collect 2186 CT scans from 1588 patients for a 5-fold
cross-validation. In the testing stage, authors employ
another independent large-scale testing dataset
including 2796 CT scans from 2057 patients.
Results: Results show that The algorithm can identify
the COVID-19 images with the area under the
receiver operating characteristic curve (AUC) value
of 0.944, accuracy of 87.5%, sensitivity of 86.9%,
specificity of 90.1%, and Fl-score of 82.0%. With
this performance, the proposed algorithm could
potentially aid radiologists with COVID-19 diagnosis
from CAP, especially in the early stage of the
COVID-19 outbreak.

Currently, Coronavirus disease (COVID-19), one of
the most infectious diseases in the 21st century, is
diagnosed using RT-PCR testing, CT scans and/or
Chest X-Ray (CXR) images. CT (Computed
Tomography) scanners and RT-PCR testing are not
available in most medical centers and hence in many
cases CXR images become the most time/cost
effective tool for assisting clinicians in making
decisions. Deep learning neural networks have a great
potential for building COVID-19 triage systems and
detecting COVID-19 patients, especially patients
with low severity. Unfortunately, current databases
do not allow building such systems as they are highly
heterogeneous and biased towards severe cases.
Authors in [5] propose COVID Smart Data based
Network  (COVID-SDNet) methodology  for
improving the generalization capacity of COVID-
classification models.

Results: The approach reaches good and stable
results with an accuracy of 97.72% + 0.95%, 86.90%
+ 3.20%, 61.80% + 5.49% in severe, moderate and
mild COVID-19 severity levels. The approach could
help in the early detection of COVID-19.

Authors in [6] review the rapid responses in the
community of medical imaging (empowered by Al)
toward COVID-19. For example, Al-empowered
image acquisition can significantly help automate the
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scanning procedure and also reshape the workflow
with minimal contact to patients, providing the best
protection to the imaging technicians. Also, Al can
improve work efficiency by accurate delineation of
infections in X-ray and CT images, facilitating
subsequent quantification. Moreover, the computer-
aided platforms help radiologists make -clinical
decisions, i.e., for disease diagnosis, tracking, and
prognosis. In this review paper [6], authors thus cover
the entire pipeline of medical imaging and analysis
techniques involved with COVID-19, including
image acquisition, segmentation, diagnosis, and
follow-up. Authors in [6] particularly focus on the
integration of Al with X-ray and CT, both of which
are widely used in the frontline hospitals, in order to
depict the latest progress of medical imaging and
radiology fighting against COVID-19.

As a complement to RT-PCR, Computed tomography
(CT) can be used for diagnosing COVID-19. Authors
in [7] have described a Mask R-CNN (region-based
convolution neural network) approach for the
detection of the ground glass opacities (GGOs) in
chest CT images of COVID-19 infected persons.
Results: The proposed approach provides an accuracy
of 98.25% during instance segmentation. Therefore,
the authors in [7] believe this proposed method will
aid health professionals to fasten the screening and
validation of the initial assessment towards COVID-
19 patients.

Global health has been seriously threatened due to the
rapid spread of the Coronavirus disease. In some
cases, patients with high risk require early detection.
Considering the less RT-PCR sensitivity as a
screening tool, medical imaging techniques like
computed tomography (CT) provide great advantages
when compared. To reduce the fatality CT or X-ray
image diagnosis plays an important role. To lessen the
burden of radiologists in this global health crisis use
of computer-aided diagnosis is crucial. As a reason,
automated image segmentation is also of great benefit
for clinical resolution assistance in quantitative
research and health monitoring.

Results: Authors in [8] have presented an approach
of CT (Computed Tomography) Segmentation of
lung images using the U-Net architecture.

Covid-19 virus, which has emerged in the Republic of
China in an undetermined cause, has affected the
whole world quickly. It is important to detect positive
cases early to prevent further spread of the outbreak.
In the diagnostic phase, radiological images of the
chest are determinative as well as the RT-PCR
(Reverse Transcription-Polymerase Chain Reaction)

test. It was classified with the ResNet50 model, which
is a convolutional neural network architecture in
Covid-19 detection using chest x-ray images. Chest
X-Ray image analysis can be done and infected
individuals can be identified thanks to artificial
intelligence quickly.

Results: The experimental results are encouraging in
terms of the use of computer-aided in the field of
pathology. It can also be used in situations where the
possibilities and RT-PCR tests are insufficient.

. Authors in [10] have developed a novel Joint

Classification and Segmentation (JCS) system to
perform real-time and explainable COVID- 19 chest
CT diagnosis. To train The JCS system, authors
construct a large scale COVID- 19 Classification and
Segmentation (COVID-CS) dataset, with 144,167
chest CT images of 400 COVID- 19 patients and 350
uninfected cases. 3,855 chest CT images of 200
patients are annotated with fine-grained pixel-level
labels of opacifications, which are increased
attenuation of the lung parenchyma. Authors [10] also
have annotated lesion counts, opacification areas, and
locations and thus benefit various diagnosis aspects.
Results: Extensive experiments demonstrate that the
proposed JCS diagnosis system is very efficient for
COVID-19 classification and segmentation. It obtains
an average sensitivity of 95.0% and a specificity of
93.0% on the classification test set, and 78.5% Dice
score on the segmentation test set of the COVID-CS
dataset.

. Authors in [11] propose a conceptually simple

framework for fast COVID-19 screening in 3D chest
CT images. The framework can efficiently predict
whether or not a CT scan contains pneumonia while
simultaneously identifying pneumonia types between
COVID-19 and Interstitial Lung Disease (ILD)
caused by other viruses. In the proposed method, two
3D-ResNets are coupled together into a single model
for the two above-mentioned tasks via a novel prior-
attention strategy. Authors extend residual learning
with the proposed prior-attention mechanism and
design a new so-called prior-attention residual
learning (PARL) block. The model can be easily built
by stacking the PARL blocks and trained end-to-end
using multi-task losses. More specifically, one 3D-
ResNet branch is trained as a binary classifier using
lung images with and without pneumonia so that it
can highlight the lesion areas within the lungs.
Simultaneously, inside the PARL blocks, prior-
attention maps are generated from this branch and
used to guide another branch to learn more
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discriminative representations for the pneumonia-
type classification.

Results: Experimental results demonstrate that the
proposed framework can significantly improve the
performance of COVID-19 screening. Compared to
other methods, it achieves a state-of-the-art result.
Moreover, the proposed method can be -easily
extended to other similar clinical applications such as
computer-aided detection and diagnosis of pulmonary
nodules in CT images, glaucoma lesions in Retina
fundus images, etc.

. Authors in [12] tried to classify chest CT image of
Covid-19 patient. CNN produce spatial characteristic
from images so it very expeditious way for image
classification problem. Three techniques are
evaluated through experiments. The results of the
experiments show the test set has 1119 Covid-19
chest CT images and 446 normal chest CT images.
Results:The experiment results represent that the
offer model delivered the highest accuracy score of
97.57% among the other models, Inception ResNet-
V2 and Inception-V3.

. Authors in [13] have proposed to use concatenation
of two different transfer learning models using an
open-source dataset of 2500 CT-Scan images and
2500 X-ray images for classifying CT-Scan images
and X-ray images into two classes: normal and
COVID-19 Pneumonia. Authors have used
DenseNetl121, MobileNet, Xception, InceptionV3,
ResNet50, and VGG16 models for image recognition
in our work.

Results:As a result, authors achieve the best
classification accuracy of 99.87% of the
concatenation of ResNet50 and VGG16 networks.
Authors also achieved the best classification accuracy
of 98.00% when using a single modality of CT-Scan
ResNet50 networks and classification accuracy of
98.93% for X-Ray VGG16 networks. The multimodal
fusion method shows a better classification accuracy
compared to the method of using a single modality of
biomarkers.

. Authors in [14] present COVID-19Net, a deep neural
network-based algorithm to assist doctors in
diagnosing COVID-19 through the radiographic
images.

Results:In the experimental parts, the algorithm
could diagnose COVID-19 and other related diseases
like SARS, Streptococcus, ARDS, and Pneumocystis
with average accuracy and area under the ROC curve
(AUC) of respectively.

. Authors in [15] propose anamorphic depth
embedding-based lightweight CNN, called Anam-

Net, to segment anomalies in COVID-19 chest CT
images. The proposed Anam-Net has 7.8 times fewer
parameters compared to the state-of-the-art UNet (or
its variants), making it lightweight capable of
providing inferences in mobile or resource constraint
(point-of-care) platforms. The results from chest CT
images (test cases) across different experiments
showed that the proposed method could provide good
Dice similarity scores for abnormal and normal
regions in the lung. Authors in [15] have
benchmarked Anam-Net with other state-of-the-art
architectures, such as ENet, LEDNet, UNet++,
SegNet, Attention UNet, and DeepLabV3+. The
proposed Anam-Net was also deployed on embedded
systems, such as Raspberry Pi 4, NVIDIA Jetson
Xavier, and mobile-based Android application
(CovSeg) embedded with Anam-Net to demonstrate
its suitability for point-of-care platforms.

. Deep learning is a data-greedy algorithm to achieve

high performance when adequately trained. A
common challenge for machine learning in the
medical domain is the accessibility to properly
annotated data. Authors in [16] apply a conditional
adversarial network (cGAN) to perform image to
image (Pix2Pix) translation from the non-COVID-19
chest X-Ray domain to the COVID-19 chest X-Ray
domain. The objective is to learn a mapping from the
normal chest X-Ray visual patterns to the COVID-19
pneumonia chest X-ray patterns. The original dataset
has a typical imbalanced issue because it contains
only 219 COVID-19 positive images but has 1,341
images for normal chest X-Ray and 1,345 images for
viral pneumonia. A U-Net based architecture is
applied for the image-to-image translation to generate
synthesized COVID-19 X-Ray chest images from the
normal chest X-ray images. A 50-convolutional-layer
residual net (ResNet) architecture is applied for the
final classification task. After training the GAN
model for 100 epochs, authors use the GAN generator
to translate 1,100 COVID-19 images from the normal
X-Ray to form a balanced training dataset (3,762
images) for the classification task.

Results: TheResNet based classifier trained by the
enhanced dataset achieves the classification accuracy
of 97.8% compared to 96.1% in the transfer learning
mode. When trained with the original imbalanced
dataset, the model achieves an accuracy of 96.1%
compared to 95.6% in the training from trainby-
scratch model. In addition, the classifier trained by the
enhanced dataset has more stable measures in
precision, recall, and F1 scores across different image
classes. Authors [16] conclude that the GAN-based
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data enhancement strategy is applicable to most
medical image pattern recognition tasks, and it
provides an effective way to solve the common
expertise dependence issue in the medical domain.

. In [17], an automated method for the diagnosis of
COVID-19 from the chest X-Ray images is proposed.
The method presents an improved depthwise
convolution neural network for analysing the chest X-
Ray images. Wavelet decomposition is applied to
integrate multiresolution analysis in the network. The
frequency sub-bands obtained from the input images
are fed in the network for identifying the disease. The
network is designed to predict the class of the input
image as normal, viral pneumonia, and COVID-19.
The predicted output from the model is combined
with Grad-CAM visualization for diagnosis. A
comparative study with the existing methods is also
performed. The metrics like accuracy, sensitivity, and
Fl-measure are calculated for performance
evaluation.

Results: The performance of the proposed method is
better than the existing methodologies and thus can be
used for the effective diagnosis of the disease.

. COVID-19 typically known as Coronavirus disease is
an infectious disease caused by a newly discovered
coronavirus. Currently detection of coronovirus
depends on factors like the patients' signs and
symptoms, location where the person lives, travelling
history and close contact with any COVID-19 patient.
In order to test a COVID-19 patient, a healthcare
provider uses a long swab to take a nasal sample. The
sample is then tested in a laboratory setting. If person
is coughing up then the saliva (sputum), is emitted for
testing. The diagnosis becomes even more critical
when there is a lack of reagents or testing capacity,
tracking the virus and its severity and coming in
contact with COVID-19 positive patients by a
healthcare practitioner. In this scenario of COVID-19
pendamic, there is a need of streaming diagnosis
based on retrospective study of laboratory data in
form of chest X-rays using deep learning. Authors in
[18] proposed a demystify technique to detect
COVID-19 using assembling medical images with the
help of deep nets.

Results:The study shows promising results with
accuracy of 91.67% for diagnosis of COVID-19 and
100% accuracy in proving the survival ratio.

. In [19], a dataset of CT images of confirmed and
negative COVID-19 was used for the screening of
COVID-19. Some preprocessing operations were
applied to enhance the COVID-19 CT images which
aim at including only the Area of Interest (AOI). This

was accomplished in three stages. First, a conversion
of the CT images to the binary scale was performed
by applying a global threshold algorithm. Then, the
median filter algorithm was applied to remove
random noise. Then, authors in [19] include only the
ROI (the lung) and exclude other parts of the images.
Finally, authors applied VGGNet 19 to extract
features from the preprocessed CT images, which is a
popular CNN architecture, trained previously on
ImageNet.

Results:The proposed pipeline showed high
performance by achieving 98.31%, 100%, 98.19%
and 98.64% of accuracy, recall, precision and fl-
score, respectively. To the best of the knowledge,
these results are the best published on this dataset
when compared to a set of recently published works.
Also, the proposed model overcomes several popular
CNN s architectures.

. The present work allows efficient detection of

COVID-19 from chest X-Rays at a level exceeding
practicing radiologists. The algorithm in [20] uses the
architecture EfficientNet extended and named K-
EfficientNet. The K-EfficientNet is associated with
progressive resizing, which resizes the images from
112x112 to 224%224 during the training process. By
combining six publicly available and independent
datasets, authors get a large dataset named K-COVID
containing 14,124 X-Rays images of patients affected
by Pneumonia or COVID-19 and patient with Normal
X-Ray images. Results: The application of transfer
learning on the ImageNet dataset and data
augmentation achieve 97.3% accuracy and 100%
sensitivity, and 100% Positive Predictive Value on
COVID-19 detection.

. Authors in [21] review the imaging characteristics

and computing models that have been applied for the
management of COVID-19. CT, positron emission
tomography - CT (PET/CT), lung ultrasound, and
magnetic resonance imaging (MRI) have been used
for detection, treatment, and follow-up. The
quantitative analysis of imaging data using artificial
intelligence (Al) is also explored.

Results: The findings indicate that typical imaging
characteristics and their changes can play crucial
roles in the detection and management of COVID-19.
In addition, Al or other quantitative image analysis
methods are urgently needed to maximize the value
of imaging in the management of COVID-19.

. A real time PCR (polymerise chain reaction) [22] is a

standard tool for diagnosis for pathological testing.
There are failure cases for this tool as it gives more
false test results which make path to look for alternate
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tool. Chest x-rays is a better alternative for PCR for
COVID-19 screening. But here accuracy of results
matters a lot. Here in [22] a diagnosis recommender
system for examining lung images is proposed which
can assist the doctors and reduce the burden over
them.

Results:Deep neural network technique CNN
(convolution neural network)is used for achieving
best accuracy results.

. In [23], authors try to establish a new deep
convolutional neural network tailored for segmenting
the chest CT images with COVID-19 infections.
Authors[23] first maintain a large and new chest CT
image dataset consisting of 165,667 annotated chest
CT images from 861 patients with confirmed
COVID-19. Inspired by the observation that the
boundary of the infected lung can be enhanced by
adjusting the global intensity, in the proposed deep
CNN, authors introduce a feature variation block
which adaptively adjusts the global properties of the
features for segmenting COVID-19 infection. The
proposed FV block can enhance the capability of
feature representation effectively and adaptively for
diverse cases. Authors fuse features at different scales
by proposing Progressive Atrous Spatial Pyramid
Pooling to handle the sophisticated infection areas
with diverse appearance and shapes. The proposed
method in [23] achieves state-of-the-art performance.
Results: Dice similarity coefficients are 0.987 and
0.726 for lung and COVID-19 segmentation,
respectively. Authors conducted experiments on the
data collected in China and Germany and show that
the proposed deep CNN can produce impressive
performance effectively. The proposed network
enhances the segmentation ability of the COVID-19
infection, makes the connection with other techniques
and contributes to the development of remedying
COVID-19 infection.

. Traditionally, convolutional neural networks need
large amounts of data labelled by humans to train.
Self supervision has been proposed as a method of
dealing with small amounts of labelled data. The aim
of study in [24] is to determine whether self
supervision can increase classification performance
on a small COVID-19 CT scan dataset. Authors in
[24] also aims to determine whether the proposed self
supervision strategy, targeted self supervision, is a
viable option for a COVID-19 imaging dataset. A
total of 10 experiments are run comparing the
classification performance of the proposed method of
self supervision with different amounts of data. The
experiments run with the proposed self supervision

strategy perform significantly better than their non-
self supervised counterparts.

Results: Authors get almost 6% increase on average
with self supervision compared to no self supervision,
and more than 8% increase in accuracy in the best run
with self supervision when compared to no self
supervision. The results suggest that self supervision
can improve classification performance on a small
COVID-19 CT scan dataset.

. Authors in [25] aim to integrate an image

preprocessing technology for anomaly detection with
supervised deep learning for chest CT imaging-based
COVID-19 diagnosis. In [25], a matrix profile
technique was introduced to CT image anomaly
detection in two levels. At one-dimensional level, CT
images were simply flatted and transformed to a one-
dimensional vector so that the matrix profile
algorithm could be implemented for them directly. At
two-dimensional level,a matrix profile was calculated
in a sliding window way for every segment in the
image. An anomaly severity score (CT-SS) was
calculated, and the difference of the CT-SS between
the COVID-19 CT images and Non-COVID-19 CT
images was tested. A sparse anomaly mask was
calculated and applied to penalize the pixel values of
each image. The anomaly weighted images were then
used to train standard DenseNet deep learning models
to distinguish the COVID-19 CT from Non-COVID-
19 CT images.

Results: The metric Area Under the Curve(AUC) on
one dataset were 0.7799(weighted)vs.
0.7391(unweighted), 0.7812(weighted) VS.
0.7410(unweighted), 0.7780(weighted) vs.
0.7399(unweighted), 0.7045(weighted) vs.
0.6910(unweighted) for DenseNet121, DenseNet169,
DenseNet201, and the baseline model VGGI9,
respectively. The same trend was observed using
another independent dataset. The significant results
revealed the critical value of using this existing state-
of-the-art algorithm for image anomaly detection.
Furthermore, the end-to-end model structure has the
potential to work as a rapid tool for clinical imaging-
based diagnosis.

. The application of Contrast Limited Adaptive

Histogram Equalization (CLAHE) and Convolutional
Neural Networks (CNN) methods are implemented in
[26] to analyze the dataset with two scenarios in
obtaining the detection results.

Results: The results of this research reveal that the
application of CLAHE is likely to affect Covid-19
detection accuracy using CNN. Also, the application
of the CNN basic model shows significant results
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compared to the application of VGG16 transfer
learning.

27. Authors in [27] measure whether the traditional deep

learning algorithm can rely solely on lung CT images
as a basis for the presence of new coronary
pneumonia. Using the classic deep learning
algorithms of AlexNet, VGG, ResNet, SqueezeNet
and DenseNet as the basis, using the lung CT data of
patients with new coronary pneumonia published on
Kaggle as training and testing, and testing whether the
pre-training migration learning method will Make the
algorithm get a higher accuracy rate.
Results: According to the results, the accuracy rate of
all algorithms without the pre-training model is more
than 70%, and the accuracy rate of some algorithms
reaches 82%. It shows that the deep learning
algorithm, driven by a small amount of data, can not
be completely used as a means of identification, but
the algorithm using deep learning can help doctors
identify. Moreover, with the increase of data, a more
optimized learning algorithm can also obtain higher
accuracy.

28. Deep learning (DL) has proved successful in medical

imaging and, in the wake of the recent COVID-19
pandemic, some works have started to investigate
DL-based solutions for the assisted diagnosis of lung
diseases. While existing works focus on CT scans,
authors in [28] studies the application of DL
techniques for the analysis of lung ultrasonography
(LUS) images. Specifically, authors present a novel
fully-annotated dataset of LUS images collected from
several Italian hospitals, with labels indicating the
degree of disease severity at a frame-level, video-
level, and pixel-level (segmentation masks). Finally,
authors benchmark state of the art deep models for
estimating pixel-level segmentations of COVID-19
imaging biomarkers.
Results: Experiments on the proposed dataset
demonstrate satisfactory results on all the considered
tasks, paving the way to future research on DL for the
assisted diagnosis of COVID-19 from LUS data.

METHODOLOGY

As illustrated in Figure 1, the workflow of thisstudy begins
with collection of primary dataset containing two image
classes: one class belonged to chest X-rays of COVID-19-
confirmed cases and the other class of images belonged to the
normal people without the disease. In the next phase of the
study, the concerned medical professionals will analyse the
dataset and remove some of the X-ray images which are not
clear in terms of quality and diagnostic parameters. Hence, the
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resulted dataset will be very clean, as each X-ray image was of
good quality as well as clear in terms of significant diagnostic
parameters according to their expertise. In the third phase, the
dataset will be augmented using standard augmentation
techniques to increase its size. The resulted dataset will be used
to train the model in the next phase. After training, the model
will be tested for its performance in the disease detection. The
testing of proposed model will be done using test dataset held
from the primary dataset as well as using the independent
validation dataset.

COVID-19 pati
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Figure 1: System development workflow

e CONCUSION

Numerous works using machine learning algorithms in
healthcare domain were identified in the Systematic Literature
Review (SLR). The main goal of this study is to develop a deep
learning model that could predict whether a patient is suffering
from COVID-19. Motivated by the need for fast and accurate
analysis of radiography images, a number of COVID-19
pneumonia detection models based on state-of-the-art CNN
models have been proposed and results have shown to be
promising. However, those studies are reporting the results on
small datasets under binary classification (COVID-19
pneumonia and non-COVID-19 cases) or three-class
classification (COVID-19 pneumonia, other pneumonias and
normal cases) problem. In the proposed research, we will
prepare a comparatively large dataset consisting chest X-rays
images of COVID-19 pneumonia, viral pneumonia, bacterial
pneumonia, and normal cases. To develop such a model, a
literature study is set to identify a suitable algorithm.
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Abstract

Composite phase change materials (PCMs) for thermal
energy storage are gaining popularity due to their high
latent heat storage capacity, improved thermal transfer
performance, minimal volume variation, and lack of
seepage. The goal of this review is to present techniques for
engineering the thermal properties of composite PCMs
(e.g., latent heat, thermal conductivity, durability, and
thermal stability) for a variety of advanced large-scale
applications and for achieving desired thermos-physical,
chemical, and mechanical properties. Additionally, the
methods and materials used in composite synthesis are
discussed. The challenges and elements that influence
composite PCMs' thermal energy storage capability are
also discussed. Furthermore, the potential for generating
energy storage and conversion materials, as well as current
improved uses of composite PCMs (including medical,
building, electronics, solar, and energy storage and
conversion), are mentioned. This research will most likely
serve as a starting point for the development of
multifunctional organic composite PCMs.

Keywords: Solar Energy, Engineering thermal parameters,
Composite PCMs, Thermal energy storage

I. Introduction

The design of composite phase change materials (PCMs) for
thermal energy storage has gotten a lot of attention lately
because of their high latent heat storage capability, improved
thermal transfer performance, minimal volume variation, and
seepage-free properties. The goal of this review is to present
techniques for engineering the thermal properties of composite
PCMs (e.g., latent heat, thermal conductivity, durability, and
thermal stability) for a variety of advanced large-scale
applications and for achieving desired thermo-physical,
chemical, and mechanical properties. In addition, the methods
and materials used to create composites are discussed. The
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challenges and elements that influence composite PCMs'
thermal energy storage capability are also examined.

Furthermore, the possibility for generating energy storage and
conversion materials is mentioned, as well as current improved
uses of composite PCMs (including medical, building,
electronics, solar, and energy storage and conversion). This
research will almost certainly serve as a starting point for the
development of multifunctional organic composite PCMs [1].
Due to its high energy density and capacity to store and release
heat at a consistent temperature during phase shift, PCMs have
gotten a lot of interest in recent years. Solid-solid PCMs, solid-
liquid PCMs, and liquid-gas PCMs are the three types of solid-
solid PCMs. Solid-liquid phase transitions usually result in a
minor change in volume and a lot of latent heat, therefore
they're well-known and commonly used.

Enegysiorage  —»  Healvanster  —=  Energyreisase U
Thermal energy slofage capacity
+ Crystalizaton fraction . Energy siorge
5 g
Impregnation
Thermal
regulation
Micro :Mll
g {’ [ Phase change composites

-

Thermal parameters

Synthesis approaches Thermal regulations

Fig. No. 1 Thermal energy management scheme for phase transition
composites' thermal parameter.

PCMs that are solid-liquid can be divided into three
categories: inorganic, organic, and eutectic PCMs. Salt
hydrates, salt composites, and metallics are examples of
inorganic PCMs. Organic PCMs include fatty acids, esters, and
alcohols, as well as paraffins and non-paraffins. Organic-
organic, inorganic-inorganic, and inorganic-organic pairings
can all be used to make eutectic PCMs. Organic PCMs and salt
hydrates exhibit phase segregation and sub-cooling; inorganic
PCMs have limited thermal conductivity and segregation; and
eutectic PCMs and molten salts are corrosive. Various
techniques of solving these difficulties, notably for organic
materials and inorganic hydrates, have been presented.
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Encapsulation of PCMs to prevent sub-cooling and leakage, as
well as the use of highly thermally conductive materials like
metal foams and carbon materials to improve their thermal
conductivity, are examples. However, due to low heat
conductivity and chemical incompatibility, these approaches
are ineffective for molten salt-based PCMs. According to
recent study, the usage of PCMs could be an efficient way to
overcome these challenges. For shape stabilisation, PCMs
typically include a PCM, a TCEM (thermal conductivity
enhancement material), and a CSM (ceramic skeleton
material). An outstanding combination of energy density,
power density, and mechanical qualities has been
demonstrated using such a combination. A hierarchical
structure capable of encapsulating the PCM and providing a
significant increase in thermal conductivity might be created
by combining these three chemically and physically suitable
materials. Understanding the structure-property correlations
for composites is thus critical for material formulation, design,
and production. [1]

II. Literature Overview

Technologies for storing mechanical, electrical, chemical, and
thermal energy have been introduced for large-scale
applications [2]. Among these, thermal energy storage
materials employing phase change materials (PCMs), have
broad application prospects because of their large phase-
change enthalpy and capability to store enthalpy of heating at
constant temperatures [3]. PCMs can be re-examined and
applied in various areas, such as dressings to treat burnt
wounds [4], electronics [5,6], solar water heating system in
different climate zones [7], building energy storage
engineering [7,8], temperature-regulating textiles [9], battery
thermal management [10], reaction inhibition for exothermic
runaway of batch reactors [11], and condensing heat recovery
system for air-conditioning [12]. For example, the integration
of PCM-impregnated gypsum boards with night ventilation
saves energy by 73% [13].

Organic PCMs (e.g., paraffin waxes, glycols, and
fatty alcohols) have gotten more attention than inorganic
PCMs (e.g., metal alloys, eutectic mixtures, and salt hydrates),
owing to the former's lower super cooling, lack of phase
separation, broad ranges of phase-transition temperatures for
practical use, corrosion resistance, favourable reversibility,
chemical stability properties, and commercial availability [ 14—
16]. As a result, organic PCMs have been widely studied in
order to improve energy use efficiency. However, various
obstacles prevent organic PCMs from being used directly in
practical applications, including their low heat transfer rate,
leakage above their melting temperature, and difficulty
regulating the materials throughout the phase-transition
process. Several ways have been developed to generate more
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shape-stable PCMs in order to address these issues (also
termed as phase change composites). The type, size, and
composition of additives and/or virgin PCMs determine most
of the thermal parameters of PCMs (e.g., heat enthalpy,
reliability, energy conversion capacity, and thermal
conductivity).

GNPs' effective photon capture, electrical conductivity,
and nano heating capabilities allow for these
improvements. Although some micro porous supporting
materials (for example, porous carbonised woods/lauric
acid) aided PCMs in heterogencously nucleating [20],
most of the phase change composites exhibited a fixed
crystallization temperature. When PCMs move from liquid
to solid, they usually show delayed solidification and a
lower freezing point, and they start crystallising before the
transition reaches the melting temperature. As a result, it
exhibits negligible super cooling suppression and
discharges latent heat across a broader temperature range.
These high-temperature ranges aren't conducive to
efficient energy storage. Similarly, various thermal
capabilities, such as energy-storage capacity, crystallinity,
and dependability of PCMs, are caused by varied
interfacial interactions among composite components and
uneven thermal recycle. Researchers are striving to create
novel thermal control technologies for composite PCMs to
overcome these issues. Organic light-responsive
compounds with reversible photo isomerization have
recently been introduced into PCMs. During the
charging/discharging process, these chemicals regulate
spontaneous heat loss. A new sort of knob controls the
melting, freezing, and super chilling qualities, which can
be used to cook or heat after dark. For diverse applications
ranging from microelectronic to energy storage and
conversion devices, it is critical to engineer the thermal
properties of composite PCMs (e.g., heat enthalpy, thermal
conductivity, and thermal stability). Most existing
reviews, to our knowledge, are focused on PCMs' energy
conversion and storage performance, their properties and
commercialization, carbon based composite PCMs,
composite PCM fabrication, PCMs for construction
applications, macroscopically three-dimensional (3D), and
PCMs for medical applications [16], Nano and/or porous
confined PCMs, as well as their heat conductivity. As a
result, we give a comprehensive overview of the
difficulties and solutions related to the numerous potential
for improving performance and controlling the essential
thermal properties of composite PCMs. The study also
contains the primary synthesis methodologies, recent
advanced applications, and future research prospects.

II1. Synthesis techniques of phase change composites



PRATIBHA: INTERNATIONAL JOURNAL OF SCIENCE, SPIRITUALITY,
BUSINESS AND TECHNOLOGY (IJSSBT)

i “.1“2‘ -~ Special Issue: International Conference on Global Trends in Science, Technology,
SERSASSRSSSEE Humanities, Commerce & Management 2022 (ICGTSTHCM 2022)

Vol. 8, No. 2, January 2022,ISSN (Print) 2277-7261

Because of their superior physical, thermal, chemical, and
energy storage and conversion capabilities, shape-stable
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Microencapsulated PCMs (micro PCMs), can be utilized for
specific applications such as textile, building, medical
treatment including thermal therapy, and flame-retardant via
shell engineering. Most of the composite PCMs show a
considerable decline in v as calculated using Eq.
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The efficiency of thermal energy storage decreases as the
percentage of latent heat loss increases.

Table No. 2 Thermal properties and synthesis techniques of micro
PCMs

PCM
PCM core Synthesis AH,, core
Shell materials approaches (kJ/kg) ¥ (%)
Emulsion-
templated n-
n-eicosane TiO2 pol d i 187 24.1 eicosane
Interfacial n-
n-eicosane Si02/CdS pol d i ~70 714 eicosane
Sporopollenin n-
n-eicosane exine capsules Hydrothermal 158 373 eicosane
n-
n-eicosane Fe304/Si02 Sol-gel 170.9 7.6 eicosane
Poly(methyl n-
n- methacrylate),/TiO Photocurable octadecan
octadecane 2 pickering emulsion 179.9 32.7 e
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2D-
montmorillonite/A Stearic
Stearic acid NPs Hydrothermal 188.3 9.5 acid
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GO platelet-
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Paraffin structure polymerization 158.4 10.8 Paraffin
Mixed Self-assembly
Paraffin cellulose/GO approach 1522 13.2 Paraffin
In situ hydrolysis
and poly
Paraffin TiO2/GO i 75 61.9 Paraffin
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C. Nano encapsulation

Nano encapsulation of PCMs is attracting tremendous
attention because of the convenient synthesis process and
improvement in thermal properties.

D. Other synthesis approaches

In addition to the frequently used techniques stated above,
numerous other strategies have been formulated for developing
phase change composites, including macro encapsulation.
Optically hybrid PCMs/PCM-light-responsive matrixes, which
are termed as optically hybrid PCMs, is a recently developed
strategy applied to enhance the energy-storage and -release
property of PCMs.

IV. Challenges and opportunities
Composite PCMs are a new type of material for thermal energy
storage. It is critical to recognise the possibility for engineering
thermal characteristic controlling methods. The next sections
address the governing processes and challenges related with
the use of phase change composites for thermal energy storage,
heat transport, and stability, as well as the sub cooling
phenomenon of organic composite PCMs. Following that, the
possibility for unique composite PCM applications is
highlighted.
A. Thermal energy storage
e Thermal energy storage capacity is an imperative
parameter of composite PCMs. It can be realized by
employing latent heat involved in the phase
transitions of PCMs, such as solid—liquid transition.
e The energy-storage/release performance of a phase
change composite depends on the loading of the
composite components and the intermolecular
interactions.
e The latent heat of the HPC—paraffin wax composite
increased with an increase in the paraffin content. The
latent heat of the composite PCM increased to 152.2
kJ/kg when the wt% of paraffin wax was increased to
77% (the maximum loading ratio).
B. Textural properties
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The influence of textural properties (such as pore size, specific
surface area, and porosity characteristics), of the host and guest
materials played a significant role in high heat production and
low convective cooling states. The pore size of the supporting
materials, chain length, and functional groups of the PCMs are
the complementary factors that affect a composite's thermal
properties.

e specific surface area of a porous carbon increased

from 487.9 m2/g to 876.6 m2/g,
e latent heat of I-hexadecanol in the composite
increased from 204.4 to 215.5 kJ/kg

e  As the pore dimension increased from 11.6 to 50 nm,

e Fcimproved from 51.6% to 83.6%,

e Enthalpy increased from 98.5 to 101 kJ/g.
Fig. 2 generally describes the influence of pore size on the
crystallinity and energy storage capacity of PCMs in the
supporting framework. Hence, compared with the pristine
PCMs, the phase transition temperature/melting point and
energy-storage efficiency were mostly reduced owing to the
thermodynamic and geometrical influences of the non-melting
interface layer of an organic molecule. It should be noted that
the description may have a few exceptions in terms of
crystallinity and energy storage capacity when the molecular
length and loading content of the PCMs are considered.

Confined PCM

Disordered amorphous
phase inside the pores

Crystalline PCM

-
«

Increase in pore size

Fig. no 2. Schematic description of PCM and pore interaction and
enhancement of the crystallinity and energy storage capacity of phase
change composites. The crystallinity increased from the right
(amorphous PCM), to the left (crystallized PCMs)
C. Surface engineering of composite components
The surface functionality of composite components plays an
imperative role in the regulation and description of the thermal
characteristics of designed composites. Organic PCMs such as
paraffin waxes, carboxylic acids (fatty acids),, PEG, and sugar
alcohols normally show high heating enthalpy and solid—liquid
transition with a broad range of freezing and melting points.
D. Synthesis conditions and dynamic properties of
materials
The immersion time and temperature play an imperative role
in PCM adsorption and consequently, influence the latent heat
storage of composite materials. An increase in the
encapsulation temperature and time mostly results in an
increase in the PCM loading up to the optimum loading ratio.

128

E. Heat transfer/thermal transport

Presently, different strategies and approaches are being
adopted to advance and regulate the heat flow in composite
materials (Fig. 3),. The most common approaches to enhancing
the heat transfer performance are to incorporate additives with
high thermal conductivity into PCMs and to enclose PCMs
with a conductive medium. Notably, composite PCMs with
low thermal conductivity may also be required depending on
the application sector (e.g., building envelope),. In a similar
application area, the introduction of PCMs into materials with
low thermal conductivity is viable. Table 3 presents the
thermal conductivity performance of various composite PCMs.
Other influencing features (e.g., atomic size/mass,
temperature, and binding energy), can also contribute to the
improvement mechanisms.

change composites.

1. Functionalizing/modifying supporting materials
In most cases, the modification of supporting materials through
a chemical method (chemical functionalization through doping
and/or grafting functional groups), can affect their intrinsic
structures and, in turn, influence the heat transfer performance
of the PCM matrix. It is suitable for continuous heat transfer

and reduces the thermal resistance between the PCM and
support. The organic functional group improved the adsorption
of PCM via capillary force and intermolecular forces. This, in
turn, improved the shape-stability of hybrid composite PCMs.

2. Introducing matrices thermal

conductivity

Materials with high thermal conductivity, It is noteworthy that
microencapsulated PCMs with various varieties of organic
shells have stable shapes, large thermal transport areas, and a
low risk of leakage in phase transition processes.
4.3. Thermal stability of composite PCMs
The thermal stability parameters durability, leakage resistance,
and thermal degradation are the most important ones for
practical thermal energy-storage applications of composite
PCMs.

3. Subcooling phenomenon
The supercooling of PCMs is a practical challenge in phase-
change energy storage technology. It hinders the recovery of
stored enthalpy. Supercooling is a metastable property where
the material is observed to be liquid below the fusion
temperature. Although supercooling is high for inorganic

with  high
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PCMs, a few organic PCMs (e.g., sugar alcohols), also exhibit
certain subcooling characteristics. However, nucleating agents
are introduced to reduce the subcooling by increasing the
nucleation rate of the composites and to trigger the
crystallization process. Heterogeneous nucleating materials
have relatively high fusion temperatures and maintain the
solid-state during the phase change process

Table No.3 Thermal conductivity properties of recently reported
phase change composites

Organic Supportive Synthesis k Improvement
PCMs materials methods (W/(m-K),* (%),
Polyethylene Expanded Vacuum
glycol graphite impregnation 0.2315 43.2
Anisotropic
Polyethylene cellulose/BN Vacuum
glycol nanosheet impregnation 4.764 1400
Polyethylene Melamine foam
glycol /rTGO/BN Impregnation 0.79 146.7
One-step
polymerization
and  solution
Polyethylene assisted
glycol CNTS (axial), infiltration 2.4 ~900
Ultrathin
Stearic acid graphite sheets Impregnation 2.691 907.9
Solution
Stearic acid Co304/EG impregnation 2.53 666.67
Solution  and
n- vacuum
octaadecane 3D-GA impregnation 1.636 987
n- Vacuum
octadecane Porous TiO2 impregnation 0.45 138
Expanded Vacuum
Octadecanol perlite/EG impregnation 6.623 —
Sol-gel
Paraffin Si02/Ti407 method 1.322 3349
Self-assembly
and  casting
Paraffin 3D-EG block way 15.66 7730
Compression
Expanded and
Paraffin natural graphite impregnation 20.2 6633.3
Melamine Vacuum-
foam/cellulose assisted
Paraffin nanofiber/GNPs encapsulation 1.42 407
Diels-Alder
HDA CNTs reaction 0.877 3385
V. Future Scope

With their strong seepage resistance and huge latent heat
storage capacity, shape-stable PCMs have unique application
possibilities. The primary breakthroughs in the large-scale use
of composite PCMs include structural-thermal functions,
encapsulation and form stability, and innovative and adaptive
materials. Shape-stable PCMs are comparable to structural
batteries in that they can store heat while also having chemical
and physical/mechanical properties.

Recent advanced applications of phase change composites
With the development of versatile designing strategies of smart
materials (materials that enable response to user’s requirement
beyond the individual constituent of the composite by
activating its function, e.g., biochar), composite PCMs are
being applied in various “high technology” areas (e.g.,
National Aeronautics and Space Administration (NASA),),,
and other areas such as smart drug delivery, flame retardants
and electronics. In addition to the energy storage applications,
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phase change composites also contribute with medical,
building, electronic, solar, and energy conversion applications.

e  Medical applications

e Building applications

e Electronics applications

e Solar

Energy storage and conversion

The design of multifunctional PCMs have also attracted
substantial attention for effective energy exploitation. PCMs
can capture energy from diverse sources (e.g., magnetic, light,
and electric), and transform it into enthalpy of heating (Fig. 4),.
Therefore, it has a number of applications such as
photothermal, magnetothermal, and electric—thermal.

e Photothermal conversion Light-harvesting additives
including nanomaterials and organic dyes on the
surface of phase-change composites have received
notable consideration because of their large energy-
storage and —conversion performances.

e  Magnetothermal conversion A magnetically initiated
approach for energy conversion (e.g., solar
thermoelectric), and thermal charging has remarkable
applications (e.g., thermoelectric generators),. The
magnetically movable optical charging strategy is
demonstrated to accelerate the energy conversion
capacity (mostly solar-thermal conversion), with a
uniform temperature distribution within the charged
matrixes. The high content of supporting materials in
the composite PCMs inhibits their large-scale
application owing to the large size of the supporting
materials, difficulty of processing the composites, and
unstable distribution of the composites during the
phase-transition route.

e In solar-to-thermal energy transformation (via
conventional thermal diffusion-based thermal
charging), light-harvesting materials absorb and
convert solar to thermal energy before transporting
the resultant thermal energy within the PCMs by
thermal diffusion.

e Electrothermal conversion fabricating electrically
conductive supporting materials for PCMs has
undergone momentous progress in terms of the
conversion of electrical energy to heating
enthalpy/thermal energy because of the insulating
characteristics of PCMs. The obtained composite
provided a significant electrothermal energy
conversion efficiency of 67.4% and motion-sensing
properties, under an applied voltage bias 0f 4.0 V and
when coated with a layer of thermoplastic
polyurethane.
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Photons absorbed

Energy stored as latent heat (AH)

Fig. no 4. Illustration of different energy conversion approaches of
PCMs.
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Fig. no 5. Schematic description of solar-thermal energy storage
driven by (a), conventional slow heat diffusion and (b), magnetically
optical charging system. Under slow heat diffusion, the incident light
irradiation is received by non-optical supporting materials, which
gradually transfer the energy to liquid PCMs. In a magnetically
optical charging system, the incident light is transformed to thermal
energy. Subsequently, it is infiltrated by liquid PCMs, which enhances
the phase transition charging interface further

VI Conclusions and perspectives

To sum up, a systematic approach was used to investigate the
thermal properties of recently investigated composite PCMs
(with a focus on engineering the thermal parameters and
applications in various areas),. Various studies are currently
being carried out in order to create shape-stabilized organic
phase-change composites. As a result of the positive results,
the synthesis techniques, design of supporting materials for
PCMs, microstructure and phonon transmission mechanisms,
shape stability and reliability tests, and various thermal energy
storage systems with improved performance have all been
investigated in order to achieve a variety of practical
applications (e.g., building energy conservation, solar,
electronics, thermal therapy, and energy storage and
conversion process),.

The following are some key results and recommendations:

1. Surface engineering of supporting materials plays a
critical role in the crystallinity and energy storage
capacity of composite PCMs. Meanwhile, the
employment of shape-stable PCMs as encapsulating
media is recommended to lower the influence of
supporting scaffolds on the total energy storage
capacity.
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2. The development of facile synthesis strategies is
essential for certain target applications such as
coolant in electronic devices for cooling applications.

3. Notwithstanding the advancements, nano-confined
composite PCMs exhibited an inflexible and fixed
crystallization temperature, which resulted in an
inadequate response of their phases to varying
ambient temperatures. Therefore, extensive research
is proposed to achieve high enthalpy of heating and
reduced sub/supercooling phenomenon of organic
PCMs.

4. The assembly of PCMs with materials displaying
high thermal conductivity is the most frequently used
approach for enhancing the charging/discharging
rates of the composites. However, the interface
between the PCMs and thermally conductive
additives is random, which hinders the accurate
prediction of the heat transfer performance of phase
change composites. Thus, it is necessary to further
investigate the combination forms of dual- or multi-
phase phase-change composites.

5. The stability of composite PCMs is an important
parameter for practical usage (e.g., building, solar),.
The development of flexible phase-change
composites and fabrication of dynamic cross-linked
composite PCMs have been recommended for
prolonged energy storage and thermal regulating
engineering.

6. The integration of photo-switching dopants such as
azobenzene and magnetically movable optical
charging with nontransparent PCMs yielded thermal
energy storage management systems with improved
performance parameters such as waste heat recovery
and energy storage and conversion process (e.g.,
photothermal, magnetothermal, and electrothermal),.
However, this technology is still in its infancy.
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