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Abstract. The aqueous two-phase separation system (ATPS) signifies an
environmentally responsible approach for the extraction of bioactive compounds
from a plants basis, as it is a liquid-liquid fractionation technique centred on the
inconsistency of two aqueous solutions. In this investigation, various
experimental parameters are optimized as the speed of agitation (200, 300 400
and 500 rpm) and solvent ratio (1:1, 2:3 and 3:2) with 20 % (w/w) of Ammonium
Sulphate (AMS) salt composition and 30 % (w/w) of Polyethelyene Glycol (PEG).
The obtained extract contains alkaloids, flavonoids, tannins, glycosides, acids
and total phenolic compounds (TPC). The extracted Oleic acid by the ATPS
method was measured with gallic acid equivalent (GAE) of TPC extracted from
neem leaves powder. The determined concentration of oleic acid in the practice
of TPC is 8.033 mg of GAE/g from the optimized experimental parameter. The
optimized results can be cast off for a commercial process on an industrialized
scale. Also, the mathematical modelling investigation was done to intent the
critical impeller speed (Njs) with the Zwittering model. The identified model
calculates the essential speed of agitation (rpm) for maximum extraction yield.

Keywords: Oleic acid, Total phenolic compounds (TPC), Aqueous Two-Phase
Separation System (ATPS), Gallic Acid Equivalent (GAE), Critical Impeller
Speed (Njs).

1. Introduction

Herbs are used for flavouring, food, medicine, or perfume from ancient times. Culinary use naturally
differentiates herbs are implying the leafy green portions of spice also a product from a different part of
the plant containing seeds, roots, bark, and fruits. Furthermore, medicinal contents available in the
plant's parts are used for the production of some pharmaceutical products such as aspirin, colchicine,
ephedrine, morphine, physostigmine, pilocarpine, quinidine, reserpine and vincristine, etc [1-2]. The
approach of isolating the bioactive components from the medicinal plants and used for the
manufacturing of some pharmaceutical products are becoming prominent. Generally, organic solvents
such as methanol, ethanol and diethyl ether are usually helped for extracting the bioactive compounds
as of plant basis by the outmoded extraction arrangements. These solvents are relatively expensive,
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needs distinctive processing conditions and most importantly disposal of the solvents is a major concern
as they are not environmental responsive [3].

Conventional extraction processes are time-consuming and need more solvent for carrying out an
operation, also after extraction, the added cost of purification and solvents recovery makes the process
uneconomical.

Whereas, ATPS two-stage extraction is developing as a successful and flexible green system for the
downstream handling of biomolecules. Fluid two-stage frameworks are low unpredictability
frameworks with high adaptability [4]. That is, an expansive assortment might be acquired utilizing
substances that pursue the Green Chemistry guideline on ecotoxicity, biodegradability, bioaccumulation
and constancy, limiting waste and amplifying yields. Furthermore, they conform to the guideline of
changeover of naturally safe structures to permit work under air weight. Since the 1970s numerous
classified and out examinations have announced the filtration of proteins and other biologic materials
utilizing ATPS, and numerous specialists have considered different operations of ATPS for the
extraction and cleaning of organic products [5]. However, the utilization of such frameworks for the
recuperation of phenolic mixes from plant materials is extremely constrained. In addition, there is broad
writing about the thermodynamic properties of ATPS be that as it may, to the best of our insight, their
application to crude unpurified examples has been very constrained [6].

Subsequently, the late nineteenth-century fluid two-phase extraction has been identified to the entire
world. Aqueous two-phase can be framed through an extensive diversity of characteristics or else
engineered water-solvent polymers& salt blends [7]. Watery two-phase extraction is developed for
protected, sparing partition and cleaning of biomolecules, for example, proteins and catalyst extraction.
Fluid extraction has numerous favourable circumstances; it is biocompatible, has low interfacial surface
pressure among stages and it has high water content, the procedure can incorporate and the ability for
strengthening [8-9].

Likewise, the level of corruption for biomolecules is low. In any case, two-polymer and polymer-
based salt frameworks have developed quickly and a considerable measure of effort has been placed
keen on concentrate this strategy utilizing these sorts of aqueous two-phase separation systems (ATPS).
Aqueous two-phase extraction is known as an operative, adaptable and significant developing green
method for the subsequential treating of biomolecules. This strategy has points of interest completed
traditional extraction systems similar to, simplicity of scaling-up, condition benevolent, minimal effort,
fit for nonstop activity and is effective for some sorts of trials exceptionally for the fixation and
refinement of biomolecules. The utilization of partiality in ATPS can affect the developed recuperation
earnings and developed refinement bends of bio consistent items such as it is an essential phase
recuperation strategy [10]. Water as the foremost constituent of together stages in ATPS practices a
moderate setting for bioactive molecules to distinct and polymers steady to the assembly and biotic
doings through further liquid-liquid extraction approaches could impairment natural goods since of the
development circumstances and biological solvents such method reduces the purity of active ingredient
present in the extract.

There are two fundamental sorts of ATPS: polymer-polymer and polymer—salt frameworks. The
mind-boggling expense of some shaping stage polymers (e.g dextran) limits the use of these frameworks,
just legitimized when the expense of the result of intrigue is extensive. Consequently, the choice of the
more temperate polymer—salt frameworks is profoundly suggested [10-11].

The novelty of the proposed work is that during the extraction itself two different layers of aqueous
solution and salt is obtained, which can help further to reduce the cost of separating components. Also,
the systems can be designed by partying a diversity of components in water and two-polymer and
polymer-salt systems have developed quickly. The said work majorly focuses on the extraction of oleic
acid from neem leaves to powder using ATPS (water + polymer + salt) based on PEG and ammonium
sulphate. The aim is to optimize various experimental parameters (time, ATPS composition, particle
size) for the removal of Oleic acid from neem leaves powder and its additional practices as natural
antioxidants.
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2. Material and Methods
The Neem powder was obtained from Hari Parshuram Aushdhalya, Pune., Polyethelyene Glycol (PEG)
was procured from SRL Chemicals Pvt Ltd, Mumbai. Folin Ciocalteu’s reagent was procured from
Qualigens Fine Chemicals, Mumbai. Ammonium Sulphate (AMS) was procured from S.D. Fine
Chemicals Pvt Ltd, Mumbeai.

2.1. Batch extraction

Batch extractions are a modest method for the extraction of bioactive compounds. The stages in this
method are equipped with a 50 ml glass reactor with a four-bladed glass turbine impeller and the
combination to be divided is supplementary. Subsequently collaborating, phase parting is proficient each
by resolving below gravity. The stages are disconnected and investigated to improve the alienated
constituents of the preliminary mixture. The object product would be focused at any of the stages and
the pollutants in the additional form. In various cases, reclamation and attentiveness of the product that
produces beyond 90% can be attained with a particular extraction stage.

One particular phase removal does not give adequate retrieval, recurrent extractions can be supported
obtainable in a sequence of communicating and parting components [12]. The fluid dividers into two
stages, each covering added 80% liquid. When basic biomolecules are supplementary to these
combinations, biomolecules and cell wreckages are dividers among the stages; by choosing suitable
circumstances, cell remains can be limited to one stage as the object bioactive molecule barriers. The
segregating of biomolecules among segments mostly be contingent on the equilibrium connection of the
arrangement. The partition coefficient is demarcated as [12-13].

K CaT
CaB

Where Car is the equilibrium attentiveness of constituent A in the upper phase and Cag is the
equilibrium adsorption of A in the lesser phase. If constituent A helps the greater stage the worth of K
will be better. In numerous aqueous arrangements, K is continual finished with an extensive collection
of deliberations, as long as the molecular possessions of the stages are not transformed. The theoretic
yield in the topmost stage, Y7, can be premeditated relative to the capacity ratio of the stages, R (up to
volume / below volume), and the partition coefficient K of the object molecule as follows [12-13]:

Yo = VrCar _ ViCar — 1
VoCo VeCaTr+VBCap 1+[$]

Similarly, the theoretic yield in the bottommost stage, Ygis known by,
1

Yr =
B 1+[ﬁ]

Consequently, by changing anyone like K or R we can effortlessly upsurge or reduction the profit of
the object particle [14]. Additional constraint recycled to describe two-phase partitioning is the
concentration factor, dc, distinct as the ratio of produce attentiveness in the favoured stage to the original
product attentiveness.

Scr = CA—; (Product partitions to the higher phase)

Scp = 2“;3 (Product partitions to the lower phase)
Ao
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2.2. Determination of the binodal

By settlement, the constituent mainly in the lower layer is represented as abscissa and the
predominant element in the upper stage is represented as ordered. The three systems are explained
realistically.

2.2.1 Turbidometric titration

In the tubing, with suitable backup solutions, formulate systems through different configurations of
recognized weight. Note the added size due to titration, for example, if 5 g methods are organized, use
10 ml tubes. As an example, shows the systems for different systems that can use PEG-phosphate and
PEG-dextran, and the essential designs. This can be replicated in a worksheet to permit easy intention.
Note down the mass of the tube and titration drop by drop, with suitable dilution till the scheme is
zeroed, i.e, a stage is formed.

This can be done through the scheme is continuously mixing or accumulation a droplet,
collaborating, adding a second drop and continues the same process. To confirm that it has formed a
single-stage system, the schemes must be centrifuged (for example 1000-2000 g, 5 min). Record the
concluding mass of the tube and estimate the mass of the additional dilution just before the formation
of a phase. Since the number of graduate systems is relative to the total of points in the binodal, superior
precision is obtained with a superior number of schemes [15].

2.2.2 Cloud point method

Balance 5 g of a standard solution of constituent X into a 25 ml narrowed flask. Then add drop by drop,
a reserve solution of the Y component up to the principal indication of turbidity, which is the cloud
point. Note the weight of the Y component necessary for the mixture to become cloudy. This provides
the first point in the binodal. Also, add a known weight of diluent lower the cloud point and duplication
as indicated [15-16].

2.2.3 Determination of the Tie line

Measuring the connection line for polymeric schemes comprising an optically active composite, for
example, PEG-dextran, PEG-Ficoll and ethylene oxide-propylene as well as oxide-Reppal PES 100.

2.2.3.1 Polymeric Methods Comprehending One Optically Active Polymer

Formulate a standard curve for the lively constituent, in the variety of 0 to 10% (p / v), i.e. inside the
linear series, through the identical sections arrange a second standard curve for the refractive measure
of the index. If the scheme is arranged in a shield, the average curves for the clean constituents must be
completed with a similar safeguard, since the salts similarly subsidize the refractive index. Get ready
the phased scheme for investigation, assembly sure that the phase components mix well; let the phases
separate.

To ensure complete separation, centrifuge at low speed (for example 1000-2000 g, 5 min). The
system proportions should be appropriate to permit deduction of at least 5 g upper and lower stage for
phase concentration investigation and an additional quantity for density extents. Distinct the higher and
subordinate stages building certain not to origin stage relations. Make the suitable dilutions, for example,
watery 5 g of phase with the suitable solvent to 25 ml in a volumetric container. Extent the visual
revolution for every stage and estimate the individual concentrations. The concentration of another
constituent is resolute by determining the refractive index of the developed and subordinate stage and
deducting the influence of the refractive index acquired from the optically lively constituent [17].

2.2.3.2 Polymer-Salt Systems

Formulate a standard curve aimed at salt conductivity within the linear series (in% w / v). Arrange the
stage schemes as indicated above and eliminate 5 g of samples of the higher too subordinate phases and



ICRAMAE-2021 10P Publishing
IOP Conf. Series: Materials Science and Engineering 1224 (2022) 012016 doi:10.1088/1757-899X/1224/1/012016

diluted with liquid and lyophilized, then note the dehydrated weight. Eliminate an additional section
from the higher and subordinate stage, diluted with water and extent the conductivity of every stage.
Estimate the salt absorption and deduct the mass involvement of the dehydrated mass of the section [16-
18].

3. Results and Discussion
In this investigation, various experimental parameters were optimized such as speed of agitation (200
rpm, 300 rpm, 400 rpm & 500 rpm) and solvent ratio (1:1, 2:3 and 3:2). Extract samples were pipette
out at specific time intervals like every 15 min and further standard Folin—Ciocalteu’s method was used
for analysis purposes. The obtained outcomes indicated that the TPC concentration of TPC in the
extraction stage at a specific time. By changing the parameters speed of agitation and solvent ratio in
the batch reactor at different times the results were optimized and used for further study.

3.1 Speed of agitation

About 5 g of powder of neem leaves was weighted and fed to 50 ml of batch reactor along with AMS
salt (20 %w/w) and 50 ml of PEG (30 %w/w) at a temperature of 30°C till the extraction rate was a
steady-state. The maximum speed of agitation produces high turbulence in the batch reactor and
increases the rate of mass transfer [11]. The results of various experiments were performed for multiple
agitation speeds is shown in figure 3.1 The experimental results shows that the concentration of TPC at
200 rpm significantly low as compared to 500 rpm, but there could be a marginal difference of TPC
concentration of 400 and 500 rpm, speed of agitation., therefore for the further study, speed of agitation
(400 rpm) was used. The circulation of TPC compounds from the neem leaves powder in the solvents
could expand with the accumulative agitation speed. An added rise in the agitation speed has no
substantial effect on final extraction yield; it clues that external mass transfer fighting is inconsequential
at 400 rpm

Concentration (mg of GAE /g)
(@]

—0—200RPM —@—300RPM —@— 500 RPM
0 50 100 150 200
Time (Min)

Fig. 3.1 Concentration of TPC obtained from Batch at temp 30°C speed of agitation 200, 300, 400 &
500 rpm)
3.2 Effect of Solvent Ratio (AMS: PEG)

The TPC concentration values in the extract were considered for changed extraction times at different
solvent ratios (1:1, 2:3 & 3:2) and the same is shown in Figure 3.2. About 5 g of powder of neem leaves
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was weighted and fed to 50 ml of batch reactor along with AMS salt (20 %w/w) and 50 ml of PEG (30
Jow/w) at a temperature of 30°C till the extraction rate was a steady-state. There was an increase in TPC
concentration and experiential for solvent ratio 01:01. A substantial quantity of solvent favours an
additional concentration gradient and cuts diffusional resistance that rises the rate of extraction rate.
There was a rise in TPC concentration, for the solvent ratio of 1:1 to 3:2. A substantial quantity of
solvent tends to the added concentration gradient and drops diffusional resistance that rises the rate of
extraction [11].

Time Vs Concentration

—0—02:03 —e—01:01 03:02

Concentration (mg of GAE /g)
© = N W kA LI O

0 50 100 150 200
Time (Min)

Fig.3.2 Effect of Solvent Ratio (AMS: PEG)

4. Conclusion

The investigation of the ATPS method was beneficial for the sub sequential treating of biomolecules.
Also, the experimental parameters were optimized such as speed of agitation and solvent ration and the
optimized parameters as 400 rpm and 01:02 solvent ration respectively with AMS salt (20 % w/w) &
PEG (30 % w/w). The obtained extract also contains alkaloids, flavonoids, tannins, glycosides, acids
and total phenolic compounds (TPC). The extracted Oleic acid by ATPS technique was measured with
gallic acid equivalent (GAE) of TPC extracted from neem leaves powder. The determined concentration
of oleic acid in the practice of TPC is 8.033 mg of GAE/g from the optimized experimental parameter.
The optimized results can be used for a commercial process on an industrial scale.

References

[1] Alasalvar C, Karamac M, Amarowicz R, Shahidi F, 2006. Antioxidant and antiradical activities
in extracts of hazelnut kernel (Corylus avellana L.) and hazelnut green leafy cover. JAgric Food
Chem 54: 4826-4832.

[2] Babitskaia V, Shcherba V, Lkonnikova N, 2000. Melanin complex of the fungus Inonotus
obliquus. Prikl Biokhim Mikrobiol 36(4): 439-444.

[3] Dallora N, Klemz J, Filho P, 2007. Partitioning of model proteins in aqueous two-phase systems
containing polyethylene glycol and ammonium carbamate. Biochem Eng J 34(1): 92-97.

[4] Karakatsanis A, Liakopoulou M, 2007. Comparison of PEG/ fractionated dextran and
PEG/industrial grade dextran aqueous two-phase systems for the enzymic hydrolysis of starch.
Eng 80(4): 1213-1217.

[5] Alencar L.V.T.D., Passos L.M.S., Martins M.A .R., Barreto IM.A., Soares C.M.F., Lima A.S.,
Souza R.L., 2020.The complete process for the selective recovery of textile dyes using an



ICRAMAE-2021 10P Publishing
IOP Conf. Series: Materials Science and Engineering 1224 (2022) 012016 doi:10.1088/1757-899X/1224/1/012016

aqueous two-phase system.Sep. Purif. Technol. 253:
https://doi.org/10.1016/j.seppur.2020.117502.

[6] Ying H, Diyun C, Shuqi C, Minhua S, Yongheng C, Yixiong P, GuthaY, 2021. A green method
for recovery of thallium and uranium from wastewater using polyethylene glycol and
ammonium sulfate based on the aqueous two-phase system. J. Clean. Prod. 297:
https://doi.org/10.1016/].jclepro.2021.126452.

[7] Leitner M, Vandelle E, Gaupels F, Bellin D, Delledonne M, 2009.NO signals in the haze: Nitric
oxide signalling in plant defence.Curr Opin Plant Biol 12(4): 451-458.

[8] Liu SP, Zong ZM, Wei Q, Wei XY, 2010. Study on organic compounds in aqueous two phase
system phase forming and distribution. Chem Ind Times 24(12): 21-24.

[9] Ahareh AS, Gholamreza P, Javad RS, Shahla S, Naghmeh H, 2020.Separation of erythromycin
using aqueous two-phase system based on acetonitrile and carbohydrates. Fluid Phase
Equilib.505: https://doi.org/10.1016/j.f1luid.2019.112360

[10] Perla JV, Salvador VG, Iran AT, Yolanda SM, Leticia GC, Artemio PL, Diana GR, 2020.
Separation of bioactive compounds from epicarp of ‘Hass’ avocado fruit through aqueous two-
phase systems. Food Bioprod. Process.123:238-250.

[11] Sandeep Shewale & Virendra K. Rathod (2018) Extraction of total phenolic content
from Azadirachta indica or (neem) leaves: Kinetics study, Preparative Biochemistry &
Biotechnology, 48:4, 312-320, DOI: 10.1080/10826068.2018.1431784

[12] Singh SB, Jayasuriya H, Dewey R, Polishook JD, Dombrowski AW, Zink DL, Guan Z,
Collado J, Platas G, Pelaez F, Felock PJ, Hazuda DJ, 2003. Isolation, structure, and HIV-1
integrase inhibitory activity of structurally diverse fungal metabolites. J IndMicrobiol
Biotechnol 30(12): 721-731.

[13] Srinivas ND, Barhate RS, Raghavarao KSMS, 2002. Aqueous two-phase extraction in
combination with ultrafiltration for down-stream processing of Ipomoea peroxidase. J Food Eng
54(1): 1-6.

[14] Uma DB, Ho CW, Wan Aida WM, 2010. Optimization of extraction parameters of total
phenolic compounds from Henna (Lawsoniainermis) leaves. Sains Malaysiana 39(1): 119-128.

[15] Wang SY, Wu JH, Cheng SS, Lo CP, Chang HN, Shyur LF, Chang ST, 2004. Antioxidant
activity of extracts from Calocedrusformosana leaf, bark, and heartwood. J Wood Sci 50: 422-
426.

[16] Zhao YX, Miao KJ, Zhang MM, Wei ZW, Zheng WF, 2009. Effects of nitric oxide on
production of antioxidant phenolic compounds in Phaeoporus obliquus. Mycosystema 28(5):
750-754.

[17] Zheng WF, Zhao YX, Zhang MM, Wei ZW, Miao KJ, Sun WG, 2009. Oxidative stress
response of Inonotus obliquus induced by hydrogen peroxide. Med Mycol 47: 814-823.

[18]Zheng WF, Miao KJ, Liu YB, Zhao YX, Zhang MM, Pan SY, Dai YC, 2010. Chemical diversity
of biologically active metabolites in the sclerotia of Inonotus obliquus and submerged culture
strategies for up-regulating their production. Appl MicrobiolBiotechnol 87(4): 1237-1254.




3rd International Conference on Communication and Information Processing (ICCIP-2021)

Available on: SSRN

(SSRN is an open-access online preprint community, owned by Elsevier.)

Simulation of M-ary QAM and M-ary PSK Modulation
Techniques Using MATLAB GUI

Pranjal Dwivedi?®, Alok Ranjan?®, Ashish Srivastava®*

“Department of Electronics &Telecommunication, MIT Academy of Engineering, Pune, India

Abstract

The world has seen a transformation due to the recent pandemic. The field of education is drastically affected by it. There
is a need to move from classroom teaching to online teaching, and the biggest hurdle is to impart practical knowledge. This
paper attempts to study the concepts like M-ary Phase shift keying (PSK) and M-ary Quadrature amplitude modulation
(QAM), used in modern-day communication systems, using a simulation platform. For this purpose, simulation using a
graphical user interface (GUI) is proposed to study various M-ary PSK and M-ary QAM types. MATLAB is used to
implement the GUI. The modulation, transmission, demodulation, and recovery of a signal implemented through the GUI
will help learners understand the concepts better. Moreover, the constellation diagrams for M-ary PSKs and M-ary QAMs
can be examined using the developed GUI.

Keywords- Phase Shift Keying (PSK), Quadrature Amplitude Modulation (QAM), Constellation diagram, Graphical
User Interface (GUI)
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1. Introduction

The field of digital communication is growing and evolving rapidly, modulation techniques and their
enhancements have become important. The digital modulation techniques must be tested and analyzed using
the latest mathematical simulation platforms for improvements and effectiveness. With the development of
communication techniques, the demand for reliable and fast data transmission has increased, which is also a
reason for the simulation and analysis of these modulation techniques. Now that we know about increasing the
data rate by changing the envelope, phase, and frequency of the carrier signal, different digital modulation
schemes based on keying techniques are used to implement digital communication systems. These modulation
schemes map the baseband data into more than four possible carrier signals because the degrees of freedom are
two, i.e., phase and amplitude. In M-ary signaling, two or more bits are grouped, and symbols have some energy
associated with them, known as symbol energy. The number of signals that can be generated is given by M=2",
where m is an integer indicating the number of bits. Different modulation types like amplitude shift keying,

* Corresponding author.
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frequency-shift keying, and phase-shift keying exist depending on whether the amplitude, phase, or frequency
is changed. The modulation technique is called Quadrature Amplitude Modulation (QAM) when the amplitude
and phase are varied.

These days communication systems are studied through the simulation environment Sadinov et al., 2017.
Implementation and calculation of the BER of M-PSK and M-QAM can be done using the signal space approach
Lu et al., 1999. Laboratory sessions can be conducted in three ways, first, the live hands-on sessions, second,
through simulation, and third remote laboratories Nickerson et al., 2006. Conducting laboratory sessions for
engineering education needs a careful lookout, with detailed dos and don'ts Krivickas et al., 2007. A different
approach needs to have opted for teaching-learning in distance learning mode Tomei, 2010. Digital
communication experiments can have a wide range of concepts from basics to complex like jamming Wickert,
2011. MATLAB is used as the simulation platform and is a suitable platform for explaining wireless
communication concepts to undergraduate students Zheng et al., 2007. Simulink being graphical, this
programming environment gives good visualization of the results Hirst et al., 2013. The advanced applications
of digital communication can be designed using MATLAB Yuting et al., 2010. The GUI can be converted to a
mobile application for ease of access. Also, GUI will help in increasing learning efficiency. Interactive learning
software can improve the learning experience of the students Naim et al., 2016. The programming approach can
help the learners to understand software engineering Douglas 2005. The further sections elaborate on the
concerning theory and methodology that were undertaken to implement the idea presented in the paper. The
second section describes the considered modulation technique along with the role of noise in the communication
system. The third section deals with the discussion and interpretations of the developed GUI. The conclusion
drawn through the implementation and execution of is the presented idea is elaborated in the fourth section.

2. The Modulation Techniques

The section describes the theory behind the considered modulation technique and methodology opted to
implement the GUIs. It is essential to emphasize the importance of M-ary encoding and the modulation
techniques. The section concludes with a brief description of noise in the communication system in general and
developed GUI in particular.

2.1. M-ary Encoding

To represent a signal using more than two bits, we use the word M-ary. The term M defines the number of
bits being used to transmit one symbol, and it also gives an insight into the combinations and energy levels. M-
ary encoding plays a critical role in digital modulation and communication. It improves the SNR, increases
power and bandwidth efficiency in a modulation scheme. Different M-ary encoding is used in the digital world.
Due to the features mentioned above, the encoding techniques are known with specific names. For instance, a
2-ary Phase Shift Keying modulation (2-PSK) is known as Binary Phase Shift Keying. Similarly, 4-PSK is
known as Quadrature Phase Shift Keying.

In these modulation techniques, two or more bits are considered together to form a symbol, and the symbols
Si(t), Sa(b), -..... , Sm(t) are transmitted during the symbol period T. The possible number of signals depends on
the value of M.

These modulation techniques find attractive application in the band-limited channels because of their higher
bandwidth efficiency at the expense of power efficiency. There are certain drawbacks of these modulation
techniques, like, poor error performance because of the minimal separation between the signals. Another
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important point that needs to be taken into consideration is the bit rate and baud rate. Different modulation
techniques result in different baud rates, which vary the bandwidth requirement of the signals.

As the value of M goes on increasing for a particular modulation scheme, the number of bits transmitted per
symbol also increases, the resulting combination of bits forming a signal increases and, in turn, increasing the
constellation points in a constellation diagram. With the rise in the constellation points, there tends to be some
inter symbol interference (ISI) between the points. This results in distortion and corruption of the transmitted
signal as the decision boundary of one symbol start interfering with the other symbols' boundary.

2.2. BPSK

It is a two-phase modulation. A binary message with O and 1 is represented by two different phase states,
i.e., 0° and 180° for 0 and 1, respectively. For generating a BPSK signal, a basis function is chosen. Once we
get the basis function, any vector present in the signal space can be represented as a linear combination of this
function. In BPSK the modulation is done by varying the phase of the basis function depending on the message
bits. The phase states of the carrier signal can be represented as follows:

S.(t) = A, cos2nf,t, 0<t<T,forbinary 1 (1)
So(t) = A, cos2nf,t+ m), O0<t<T,forbinary0 (2)

Here A, represents the amplitude of the sinusoidal signal, f. is the carrier frequency calculated in Hz, ¢ is the
instantaneous time in seconds, and 7}, is the bit period in seconds. The signals Sy and S; denote the modulated
signal when information O and 1 are transmitted, respectively.

The BPSK transmitter can be implemented using the nonreturn to zero (NRZ) polar coding method and
multiplying the output by a reference oscillator running at carrier frequency f.. In this case, it is convenient to
choose the oversampling factor as the ratio of sampling frequency (f;) and the carrier frequency (f.).

2.3. OPSK

In this modulation technique, two information bits that are combined as one symbol are modulated. The
modulator is required to select one of the four possible carrier phase shift states. A QPSK signal with a symbol
duration T is defined as:

S(t) = A; cos(2nf.t+ 6,), O0<t<Tforn=1,2734 3)
and the signal phase is defined as:
b = 2n—Dn/4, 4)

Therefore, the possible phase outcomes are m/4, 3n/4, Sn/4 and 7m/4. Equation [4] above requires two
orthogonal basis functions, which are in-phase and quadrature signaling points.

For the generation of a QPSK signal, a splitter is used to separate the odd and even bits from the generated
information bits. The odd bits and even bits are converted to NRZ polar at the same time. It is to be noted here
that the BPSK modulation requires a symbol duration same as that of bit duration, but when QPSK is used, the
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symbol duration becomes twice as that of bit duration. Hence, QPSK sends a message at a rate that is twice as
compared to the BPSK.

2.4. M-ary QAM

Quadrature amplitude modulation is a modulation technique that encodes the information or message signal
with the carrier signal by varying the carrier signal's amplitude and phase. The carrier signal is subdivided into
two signals which are 90° out of phase from each other. These signals are termed In-phase and Quadrature phase
signals. Since both the amplitude and phase are constantly varied, the signal envelope is not constant and has a
higher bandwidth efficiency than other M-ary signaling schemes with the same power consumption. Suppose
M; and M, represent the number of possible values of amplitudes and phases, respectively. The total number
of bits per symbol transmitted is the combination of amplitude and phase modulation and is given by
logo(MM>).

Constellation diagram is used for graphical representation of the envelope of the state of the symbol and is
considered an essential tool in analyzing the performance of QAM. The x-axis and the y-axis of the diagram
represent the in-phase and the quadrature-phase components of the modulated signal, respectively. The
separation between the signals in the constellation diagram tells us about the difference between the modulation
schemes and how the receiver distinguishes them.

To measure the modulation schemes' performance, one needs to calculate the bit error rate (BER) while
assuming that the systems contain additive white Gaussian noise (AWGN).

2.5. Noise

Noise is the unwanted electrical signal that is present in almost every electrical system. It interferes with the
signal and leads to improper or distorted production and reception of the transmitted signal. Due to this,
interference generates specific errors in the signal analysis and affects the sensitivity of receivers.

The noise is present in almost all communication systems and is the primary disturbance in those systems.
AWGN has typically zero mean. The deviation of the received signals with noise increases with an increase in
the variance. This noise is used to model any communication systems where the noise interferences are kept in
check.

3. Results and Discussions

A Graphical User Interface Development Environment (GUIDE) can be used to create custom applications
and user interfaces. A GUI can be made by dragging and dropping components. GUIDE generates two files,
one contains layout information, and the other has implementation code. The simulation of discussed
modulation techniques through GUIs was developed comprising a random signal, converting it into integer
representation, modulation using inbuilt MATLAB functions, adding noise, simulation of the channel,
demodulation using the inbuilt MATLAB function.

The GUI can also take desired inputs from the user and simulate the modulation and demodulation to show
the results. Different parameters can be studied and analyzed through the developed GUI. Used parameters
paved the way to compare the modulation techniques. The GUI of the modulation techniques along with
constellation diagram was developed with the help of ‘push button’, ‘box’ and ‘axes’ widgets in MATLAB.
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Various modulation techniques, including BPSK, QPSK, and QAM, can be learned using the options available
on the GUI, as seen in Figure 1.

Figure 1 shows in-phase, and quad-phase components of the signal are depicted separately along with the
combined modulated signal. From this figure, different phases can be observed at the message transitions from
0to 1 or 1 to 0. Similarly, we can obtain BPSK, 8-PSK, and 16-PSK modulated signals by clicking on the
corresponding push button on the GUI. On clicking the “Navigate to QAM” push button, the other GUI for
QAM will open. In the second GUI, options for 4, 8, 16, and 64 QAM are provided. The learner can click on
the desired technique to be studied. For example, on clicking the push button for 8-QAM, the results of this will
pop up, as shown in Figure 2. A message signal is shown in the digital format (in terms of bits). The number of
symbols is represented in terms of discrete signals in which there are M number of distinct amplitude levels.
The symbols are separated by fixed symbol duration. Modulated signals in analog form can also be seen in the
figure. In the same GUI for 8-QAM, the constellation diagram is also depicted. The reference constellation is
adjusted to the desired constellation. Eight yellow points represent the transmitted symbol. The distance
between each point and origin is different, which specifies the change in amplitude. Similarly, each point is
located at a different location and specifies the phase change. With the help of the constellation diagram, the
learner can easily find out the Euclidian distance for a particular modulation scheme.

Through Figure 3, the 16-QAM can be studied, and it gives the learner a better insight for understanding the
modulated signal and the constellation diagram. The different information signal in digital format is considered
as an input for the 16-QAM. Here also one can observe sixteen different amplitude levels in symbol
representation in discrete form. Continuous, modulated signal can also be seen in Figure 3.
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4. Conclusions

The paper elaborates the M-ary modulation techniques using MATLAB environment. The motivation for
the paper's central theme was employed from the fact that practical teaching has been very difficult in pandemic
situations and will raise an alarming situation if something is not done. Teaching-learning through the use of
the developed GUI will efficiently help the students to visualize and understand different modulation schemes.
The modulations considered are phase shift keying variants (BPSK, QPSK, 8-PSK, 16-PSK) and Quadrature
Amplitude Modulation (4-QAM, 8-QAM, 16-QAM, 64-QAM). The developed GUIs will provide a better
learning experience to the learner. The results show different stages of modulation of the message signal. The
constellation diagram of the received signal after passing through the channel in the presence of noise can also
be observed. With the increase in modulation order, Euclidian distance decreases; thus bit error rate increases.
The lower value of modulation has disadvantages such as transmission problems, lesser bandwidth efficiency,
and lesser power efficiency. The theoretical concepts of digital modulation techniques can be taught to a learner
using the developed GUI for an improved learning experience without compromising on practical aspects in
online or distance learning mode.
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Abstract

The paper proposes a robust control algorithm for the piezoelectric energy scavenging in the presence of uncertainties.
The nonlinear dynamics makes the piezoelectric actuators unstable and shows substantial uncertainty and disturbances in
the output. In this study a closed loop step down DC-DC converter along with the Extended State Observer (ESO) is
implemented. This paper proposes step by step design of buck converter and its linear mathematical model. The output of
a buck converter is taken as a feedback along with the heuristic implementation of ESO. Extended state observer is
designed such that it estimates the state and lumped uncertainties. The proposed algorithm is addressed to maintain the
output voltage constant in the piezoelectric energy harvester under the uncertainties. The efficacy of the proposed
algorithm is verified using MATLAB Simulink and the result shown in this paper showcase a better voltage regulation in
the presence of uncertainties and wide range of dynamic input voltage.

Keywords- Buck Converter, Extended State Observer (ESO), Piezoelectric Energy Scavenging

© 2021 — Authors.

1. Introduction

The demand for renewable energy sources is increasing day by day. The process of the conversion of
renewable energy into electrical energy is referred to as energy scavenging and it can be utilized in many
applications including portable electronics, wireless gadgets and power systems Lu et al., 2010. Energy
harvester is used to recharge the battery and the input for the harvester is dynamic, as it is obtained from
environmental energy sources such as sunlight, wind, etc. Lu et al., 2010. Different energy harvesting
methodologies are available such as piezoelectric Ayrikyan et al., 2017, wind Wu et al., 2013, thermoelectric
Hu et al., 2020 and solar Carvalho and Paulino, 2010. Because of better liberal vibration accessibility and
good harvesting material property, piezoelectric energy harvesting based method is selected Ayrikyan et al.,
2017.

In piezoelectric approach, due to unstable vibration status the output voltage is also changing Grace et al.,
2011. In order to scavenge as much energy as possible, a run-time adaptive mechanism is required to track the
output voltage with the vibration of piezoelectric element Chao et al., 2007. Energy scavenging systems
provide constant output voltage with the growing application of DC-DC converter Gundecha et al., 2016,
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Nguyen et al., 2021. The piezoelectric sensors are used to stimulate the development of specific converters to
operate such actuators Bellmunt et al., 2007. Different switching converter topologies have been employed to
drive such actuators, buck Lakshmi and Raj, 2014, boost Gundecha et al., 2016, and buck-boost Lefeuvre et
al., 2007.

The voltage in the output cannot be considered as constant and it should be controlled by different
strategies. A variety of controlling strategies like PID controller Djmel et al., 2019, fuzzy logic Ardhenta et al.,
2020, and sliding mode control Utomo et al., 2020 are available to control the power converter. The effects of
uncertainties and disturbance in control are estimated by introducing some observing methods like disturbance
observer (DO), State and disturbance observer (SDO) Chavan et al., 2019, Discrete Kalman Filter and High
Gain Observers Ali et al., 2019, H, Wang et al., 2020, Luenberger Observer Wang and Li, 2020. Extended
state observer (ESO) Han, 2009 is a better observing technique that can estimate both state as well as
disturbance with less plant information Li et al., 2011. The ESO is used to estimate the present uncertainty and
disturbance in order to minimize the effect in the output Bin et al., 2014. ESO has been widely applied in
various areas like motion control systems Mahapatro et al., 2019, robot control systems Ma et al., 2020 and
vibrations Shi et al., 2021.

Based on the literature, most commonly used control algorithms and the observers are listed in Table 1.

Table 1. Literature on control algorithms & observers

Control Algorithms Observers

PID Control Disturbance Observer (DO) State & Disturbance Observer (SDO)
Sliding Mode Control (SMC) High Gain Observers Discrete Kalman Filter Observers
Fuzzy Logic Control Hoo Observer

The rest of the paper is organized as follows: Section 2 introduces piezoelectric energy scavenging system.
Section 3 describes the operation of a DC-DC buck converter. Section 4 gives the mathematical modelling of
DC-DC buck converter. Section 5 explains the concept of control design. The results are shown with related
discussion in section 6. The paper is concluded in section 7.

2. Piezoelectric Energy Scavenging

Piezoelectric materials are used for energy scavenging to convert mechanical strain into an electrical form
due to their small size and the piezoelectric effect. The equivalent circuit of a vibrating piezoelectric element
can be modeled as a source of sinusoid current ip(?) parallel to its C, electrode capacitor.

AC-DC rectifier is required as the output of piezoelectric material is an AC signal. The magnitude of the
polarization current /, depends on the level of mechanical excitation of the piezoelectric element, frequency of
mechanical vibration and hence the rectifier voltage may not be constant Ottman et al., 2003. The ability to
achieve and maintain constant output voltage is accomplished by placing a DC-DC step-down converter
between the rectifier and the electronic load as shown in Fig.1. A DC-DC step-down converter is known as
buck converter. A buck converter is placed between the rectifier and the electronic load. The control approach
used an extended state observer (ESO) for estimating state as well as lumped disturbance. This strategy gives
constant and regulated output voltage by using ESO in the presence of certain uncertainties.
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Fig. 1. Energy harvesting circuitry

The DC component of the output current and the rectifier capacitor voltage give the power of the piezoelectric
element Ottman et al., 2003 are shown as;

. 21 2V, wC 2V
(D =—"1——" P(1) ==+
s s T

(1, -v,0C,)

Where V_ is the rectifier capacitor voltage and @ is the resonating frequency.

The controller of the converter is designed to achieve and maintain the constant output voltage in presence
of the uncertainties. The output obtained from the piezoelectric sensor is characterized and studied for
selection of proper voltage levels for further interface. The frequency of vibration plays an important role in
the generation of the corresponding electrical voltage Ottman et al., 2003, Volture. The characteristics of a
piezoelectric sensor when operated in different conditions are shown in Table 2. The tip mass range is
considered from 0 gram to 7.8 gram and their corresponding variation in frequency, AC voltage and rectified
DC voltage is stated in Table I. The system efficiency depends on the rectification output in conjunction with
the DC-DC converter. A step down converter is used to maintain the constant output voltage.

Table 2. Characteristics of piezoelectric sensor

Tip Mass Frequency Open Ckt. Rectified O/P Tip Mass Frequency Open Ckt. Rectified O/P
(gram) (Hz) Vg (Vae) (gram) (Hz) Vtg (Vae)
(rms) (rms)
0 120 32 3.11 24 75 6.5 7.7
0 120 44 4.8 24 75 7.5 9.17
0 120 5.5 6.3 24 75 11.5 14.81
0 120 10.1 12.84 7.8 50 10.3 13.12
2.4 75 4.7 5.22 7.8 50 15.4 20.31

3. Buck Converter

Buck converter is referred to as step down converter. In a buck converter, an unregulated DC input voltage
is converted to a regulated low DC output voltage. A typical buck converter is shown in Fig 2. The buck
converter comprises a power MOSFET Ramirez et al., 2006 used as a controllable switch O with two states
4 =0 and g =1, a diode D, an inductor L, and a filter capacitor. The buck converter is connected to a DC

source which is rectified from piezoelectric output of voltage E that provides a regulated DC voltage V, to the
load resistor R.
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When the MOSFET Q is ON, the diode D is reversed biased and the input current, I; flows through the
inductor L and resistor R. When the MOSFET Q is OFF, the diode D gets conducted and the inductor current
flows through the inductor, capacitor and resistor.

Fig. 2. Circuit diagram of buck converter

Therefore the output voltage depends on the input voltage, duty cycle and it is always less than the input
voltage. The inductor value depends upon the frequency, load and ripple current, input and output voltages
Lakshmi and Raja, 2014. Designing a good performance buck converter, the inductor ripple current should lie
between 10% to 20% of the output current. The output voltage ripple is the most important criterion for
selecting the capacitors.

The output voltage, value of inductance and capacitor are given as;

1
e (E_Vum)xd :7L
Vo=Exd TV B/, XAV,

Where d is the duty cycle.
4. Modeling of Buck Converter

Consider the ideal configuration as shown in Fig. 2, to describe the dynamics of DC-DC buck converter.
The mathematical modeling of a DC-DC buck converter is based on the controlling action of switch Wang et
al., 2015.

When the switch is ON (i.e. at ¢ = 1), the equation is obtained by applying Kirchhoff’s laws to the circuit
shown in Fig. 2.

di, E-V,
d L (1)
av, i, Yy
d C RC (2)

Where i, is the inductor current and V/; is the output voltage.

When the switch is OFF (i.e. at £ = 0), the equation is obtained by applying Kirchhoff’s laws to the circuit
shown in Fig. 2.

di, -V,

L0 3
dt L )
v i, Vo

dt C RC
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Then combining equation (7), (2), (3), (4) and when p € [0, 1], the average model can be written as;

di, _ HE-V,
dt L (5)
v, i, V,

d& C RC

(6)

In practice, the load resistance may vary and the assumed nominal value of R is R.

Let z = (V(J —V,gf) and gz =(i%) —(‘% CJ be the state variables, hence the model is rewritten as;
0

ERZ
=L 0 gt (7)
9T 0T RC 71

Where ¢,() Y% . Y% s the mismatched disturbance.
RC R,C

Therefore;

s HEZVe 1 L Vo
* Lc Rc\C RC

It can be simplified as;

. ILIE‘_Vref Zl 1 [ VO VO J
Z2 =

(8)

LC LC R,C

9)

Denoting; "y HE=V., and @,(1) = —1[‘/0—‘/0j
LC R,C

The model can be simplified using equation (7) and (9) as;

21 =2, ¢, (1) 1o
. 1 <y
—u—— -2 4o (s
2 IC RC (02()

(11)

5. Control Design

A robust control for variable load in a DC-DC buck converter is designed in this section with a

piezoelectric energy scavenging system. The ESO is used to estimate two states as well as disturbance Han,
2009. A proposed control configuration is shown in Fig. 3.
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Consider the mismatched disturbance estimation of ¢, (t), based on the ESO technique is designed as;

Piezo input(E)

W,

;" it) = Iysin(ot) A S

= =~
C

\ Piezoelectric Element ! K K l

|
B =yl
) 7 xD r'f\(' %lf

reference
Controller

Fig. 3. Proposed control configuration

Z71:22"‘Z2_ﬂ1(21_21) (12)
ZT2:_ﬁ3(21_zl) (13)
Where, z, = Z,, 2, =(51(l‘) and B, >0, B, >0.
From the equation (7), (8), (9) and (10) the relationship between ¢, and @, is given by;
#0=¢ ¢
In a buck converter, ESO is employed to observe and estimate the disturbance ¢; of a plant and which is

based on control input and plant output. The proposed ESO-based system under mismatched disturbance is
designed in Gundecha et al., 2016, Mahpatro et al., 2015 as;

@,(t) (14)

Z Z ~ A A
M:|:i+RO2C_¢2_klZ1_k2(Z2+¢l)} (15)

6. Results and Discussion

The proposed algorithm has been tested for voltage tracking in a buck converter with piezoelectric energy
scavenging system. The responses of variable output load resistance and dynamic changes in input voltage are
tested on the propose algorithm.

The proposed work is used to control and analyse the effect of dynamic variation in piezoelectric input.
From Ottman et al., 2003 the trajectory as shown in Fig. 4(a) is designed. For variable input voltage E, the
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load resistance is changed from 200Q to 150Q. From Fig. 4(b), it is observed that the controller design in
equation (/) estimates the changes in the state and adjusts the duty cycle for getting output voltage at 4.5V.

1

20 14
0.8
15 4.2
1 = 0.6 e
=4
10 0.4
3.8
5 0.2 _
- 0 2 4 G 8 10 3.6
0 2 4 8 3. 4 _
. ' time (sec) 0 4 G 8 10
time (sec) fime (sec)

. . b) Duty Cycle (u)
() Variable input voltage (E) (b) Duty Cycle (1 {¢) Output Voltage (V},)

Fig. 4. Dynamic variation in piezoelectric input

Case 1: Variable Load Resistance (Ry)

The buck converter is evaluated under variable load resistance conditions for tracking the reference
voltage. The input voltage is considered as, £ = 8V, reference voltage as, Vs = 4.5V. The tracking and
estimation performance for /80Q2 resistance is shown in Fig. 5. The duty cycle (1) and the controlled output
are shown in Fig. 5(c), 5(d). The results are tested for different R; range from 140Q to 240Q. The cumulative
results for Case I are illustrated in Table 3.

Table 3.Performance result for variable load resistance

R, n Tracking Error Estimation Error R, n Tracking Error Estimation Error
() V) (Zl =V - Vo) (e=2z-2) (€2) V) (a = Vs -v,) (e=z- 21)
180  0.5466 0 0.0026 230 0.5861 0 0.0051
200  0.5777 0 0.0031 240 0.5962 0 0.0076
15 0
1 -5
& &'
0.5 ;
10
0
0 2 4 6 o in n 2 4 G 5 10
time (sec) me Fsec)
() Tracking error (z;)  Fig. 5. Variable load resistance (R;) » variable (z2)
0.75 5
0.7 5.5
= 0.65 N
5
0.6
. 4.5
0"“() 2 4 G 8 10 0 2 4 G ] 10

time (sec)
(c) Duty Cycle ()

time (sec)
(d) Output Voltage (V)
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Case 2: Variable Input Voltage (E)

The estimation and tracking performance for an input voltage is tested for different E range from 8V to
16V. The results are illustrated in Table 4.

Table 4.Performance result for variable input voltage

E n Tracking Error Estimation Error E u Tracking Error Estimation Error
W) (th) (Z, =V - V‘,) (e == 21) W (vnm) (ZI =V _Vo) (e =4 = 31)
8 0.5548 0 0.0013 12 0.3698 0 0.0013
10 0.4438 0 0.0013 14 0.3170 0 0.0013

Case 3: Variable Reference Voltage (V)

The reference voltage is varied from 3.8V to 5.8V and the load resistance R,= 200 with the input voltage
E=8V. The proposed controller is suitable to regulate the required output voltage. The results for variable
reference varied from 3.8V to 5.8V are shown in Table 5.

Table 5.Performance result for variable reference voltage

Vier u Tracking Error Estimation Error Vier u Tracking Error Estimation Error
v V) (a1 =V V) (e=z-2) v W, (& =v,, -V, (e=z-2)
3.8 04685 0 0.0011 45 0.5548 0 0.0013
4.0 04931 0 0.0012 5.8 0.7150 0 0.0017

The proposed work shows the robust voltage tracking of buck converters for piezoelectric energy
harvesting and the results are verified in simulation. The different cases of the piezoelectric energy scavenging
are considered and obtain better voltage tracking results with various dynamic constants. The effects of
disturbances are compensated by ESO, caused by load and input uncertainties.

7. Conclusions

The paper proposed a robust control approach for DC— DC buck converter for scavenging electrical energy
from a mechanically excited piezoelectric element. The disturbances caused by variation in load and input are
compensated by using ESO. A good disturbance rejection against input and load resistance variation is
obtained with better voltage tracking performance and state estimation. A robust control strategy with
application to piezoelectric energy scavenging for uncertain dynamics is confirmed.
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Abstract. The aqueous two-phase separation system (ATPS) signifies an
environmentally responsible approach for the extraction of bioactive compounds
from a plants basis, as it is a liquid-liquid fractionation technique centred on the
inconsistency of two aqueous solutions. In this investigation, various
experimental parameters are optimized as the speed of agitation (200, 300 400
and 500 rpm) and solvent ratio (1:1, 2:3 and 3:2) with 20 % (w/w) of Ammonium
Sulphate (AMS) salt composition and 30 % (w/w) of Polyethelyene Glycol (PEG).
The obtained extract contains alkaloids, flavonoids, tannins, glycosides, acids
and total phenolic compounds (TPC). The extracted Oleic acid by the ATPS
method was measured with gallic acid equivalent (GAE) of TPC extracted from
neem leaves powder. The determined concentration of oleic acid in the practice
of TPC is 8.033 mg of GAE/g from the optimized experimental parameter. The
optimized results can be cast off for a commercial process on an industrialized
scale. Also, the mathematical modelling investigation was done to intent the
critical impeller speed (Njs) with the Zwittering model. The identified model
calculates the essential speed of agitation (rpm) for maximum extraction yield.

Keywords: Oleic acid, Total phenolic compounds (TPC), Aqueous Two-Phase
Separation System (ATPS), Gallic Acid Equivalent (GAE), Critical Impeller
Speed (Njs).

1. Introduction

Herbs are used for flavouring, food, medicine, or perfume from ancient times. Culinary use naturally
differentiates herbs are implying the leafy green portions of spice also a product from a different part of
the plant containing seeds, roots, bark, and fruits. Furthermore, medicinal contents available in the
plant's parts are used for the production of some pharmaceutical products such as aspirin, colchicine,
ephedrine, morphine, physostigmine, pilocarpine, quinidine, reserpine and vincristine, etc [1-2]. The
approach of isolating the bioactive components from the medicinal plants and used for the
manufacturing of some pharmaceutical products are becoming prominent. Generally, organic solvents
such as methanol, ethanol and diethyl ether are usually helped for extracting the bioactive compounds
as of plant basis by the outmoded extraction arrangements. These solvents are relatively expensive,

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
BY of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOIL.
Published under licence by IOP Publishing Ltd 1
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needs distinctive processing conditions and most importantly disposal of the solvents is a major concern
as they are not environmental responsive [3].

Conventional extraction processes are time-consuming and need more solvent for carrying out an
operation, also after extraction, the added cost of purification and solvents recovery makes the process
uneconomical.

Whereas, ATPS two-stage extraction is developing as a successful and flexible green system for the
downstream handling of biomolecules. Fluid two-stage frameworks are low unpredictability
frameworks with high adaptability [4]. That is, an expansive assortment might be acquired utilizing
substances that pursue the Green Chemistry guideline on ecotoxicity, biodegradability, bioaccumulation
and constancy, limiting waste and amplifying yields. Furthermore, they conform to the guideline of
changeover of naturally safe structures to permit work under air weight. Since the 1970s numerous
classified and out examinations have announced the filtration of proteins and other biologic materials
utilizing ATPS, and numerous specialists have considered different operations of ATPS for the
extraction and cleaning of organic products [5]. However, the utilization of such frameworks for the
recuperation of phenolic mixes from plant materials is extremely constrained. In addition, there is broad
writing about the thermodynamic properties of ATPS be that as it may, to the best of our insight, their
application to crude unpurified examples has been very constrained [6].

Subsequently, the late nineteenth-century fluid two-phase extraction has been identified to the entire
world. Aqueous two-phase can be framed through an extensive diversity of characteristics or else
engineered water-solvent polymers& salt blends [7]. Watery two-phase extraction is developed for
protected, sparing partition and cleaning of biomolecules, for example, proteins and catalyst extraction.
Fluid extraction has numerous favourable circumstances; it is biocompatible, has low interfacial surface
pressure among stages and it has high water content, the procedure can incorporate and the ability for
strengthening [8-9].

Likewise, the level of corruption for biomolecules is low. In any case, two-polymer and polymer-
based salt frameworks have developed quickly and a considerable measure of effort has been placed
keen on concentrate this strategy utilizing these sorts of aqueous two-phase separation systems (ATPS).
Aqueous two-phase extraction is known as an operative, adaptable and significant developing green
method for the subsequential treating of biomolecules. This strategy has points of interest completed
traditional extraction systems similar to, simplicity of scaling-up, condition benevolent, minimal effort,
fit for nonstop activity and is effective for some sorts of trials exceptionally for the fixation and
refinement of biomolecules. The utilization of partiality in ATPS can affect the developed recuperation
earnings and developed refinement bends of bio consistent items such as it is an essential phase
recuperation strategy [10]. Water as the foremost constituent of together stages in ATPS practices a
moderate setting for bioactive molecules to distinct and polymers steady to the assembly and biotic
doings through further liquid-liquid extraction approaches could impairment natural goods since of the
development circumstances and biological solvents such method reduces the purity of active ingredient
present in the extract.

There are two fundamental sorts of ATPS: polymer-polymer and polymer—salt frameworks. The
mind-boggling expense of some shaping stage polymers (e.g dextran) limits the use of these frameworks,
just legitimized when the expense of the result of intrigue is extensive. Consequently, the choice of the
more temperate polymer—salt frameworks is profoundly suggested [10-11].

The novelty of the proposed work is that during the extraction itself two different layers of aqueous
solution and salt is obtained, which can help further to reduce the cost of separating components. Also,
the systems can be designed by partying a diversity of components in water and two-polymer and
polymer-salt systems have developed quickly. The said work majorly focuses on the extraction of oleic
acid from neem leaves to powder using ATPS (water + polymer + salt) based on PEG and ammonium
sulphate. The aim is to optimize various experimental parameters (time, ATPS composition, particle
size) for the removal of Oleic acid from neem leaves powder and its additional practices as natural
antioxidants.
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2. Material and Methods
The Neem powder was obtained from Hari Parshuram Aushdhalya, Pune., Polyethelyene Glycol (PEG)
was procured from SRL Chemicals Pvt Ltd, Mumbai. Folin Ciocalteu’s reagent was procured from
Qualigens Fine Chemicals, Mumbai. Ammonium Sulphate (AMS) was procured from S.D. Fine
Chemicals Pvt Ltd, Mumbeai.

2.1. Batch extraction

Batch extractions are a modest method for the extraction of bioactive compounds. The stages in this
method are equipped with a 50 ml glass reactor with a four-bladed glass turbine impeller and the
combination to be divided is supplementary. Subsequently collaborating, phase parting is proficient each
by resolving below gravity. The stages are disconnected and investigated to improve the alienated
constituents of the preliminary mixture. The object product would be focused at any of the stages and
the pollutants in the additional form. In various cases, reclamation and attentiveness of the product that
produces beyond 90% can be attained with a particular extraction stage.

One particular phase removal does not give adequate retrieval, recurrent extractions can be supported
obtainable in a sequence of communicating and parting components [12]. The fluid dividers into two
stages, each covering added 80% liquid. When basic biomolecules are supplementary to these
combinations, biomolecules and cell wreckages are dividers among the stages; by choosing suitable
circumstances, cell remains can be limited to one stage as the object bioactive molecule barriers. The
segregating of biomolecules among segments mostly be contingent on the equilibrium connection of the
arrangement. The partition coefficient is demarcated as [12-13].

K CaT
CaB

Where Car is the equilibrium attentiveness of constituent A in the upper phase and Cag is the
equilibrium adsorption of A in the lesser phase. If constituent A helps the greater stage the worth of K
will be better. In numerous aqueous arrangements, K is continual finished with an extensive collection
of deliberations, as long as the molecular possessions of the stages are not transformed. The theoretic
yield in the topmost stage, Y7, can be premeditated relative to the capacity ratio of the stages, R (up to
volume / below volume), and the partition coefficient K of the object molecule as follows [12-13]:

Yo = VrCar _ ViCar — 1
VoCo VeCaTr+VBCap 1+[$]

Similarly, the theoretic yield in the bottommost stage, Ygis known by,
1

Yr =
B 1+[ﬁ]

Consequently, by changing anyone like K or R we can effortlessly upsurge or reduction the profit of
the object particle [14]. Additional constraint recycled to describe two-phase partitioning is the
concentration factor, dc, distinct as the ratio of produce attentiveness in the favoured stage to the original
product attentiveness.

Scr = CA—; (Product partitions to the higher phase)

Scp = 2“;3 (Product partitions to the lower phase)
Ao
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2.2. Determination of the binodal

By settlement, the constituent mainly in the lower layer is represented as abscissa and the
predominant element in the upper stage is represented as ordered. The three systems are explained
realistically.

2.2.1 Turbidometric titration

In the tubing, with suitable backup solutions, formulate systems through different configurations of
recognized weight. Note the added size due to titration, for example, if 5 g methods are organized, use
10 ml tubes. As an example, shows the systems for different systems that can use PEG-phosphate and
PEG-dextran, and the essential designs. This can be replicated in a worksheet to permit easy intention.
Note down the mass of the tube and titration drop by drop, with suitable dilution till the scheme is
zeroed, i.e, a stage is formed.

This can be done through the scheme is continuously mixing or accumulation a droplet,
collaborating, adding a second drop and continues the same process. To confirm that it has formed a
single-stage system, the schemes must be centrifuged (for example 1000-2000 g, 5 min). Record the
concluding mass of the tube and estimate the mass of the additional dilution just before the formation
of a phase. Since the number of graduate systems is relative to the total of points in the binodal, superior
precision is obtained with a superior number of schemes [15].

2.2.2 Cloud point method

Balance 5 g of a standard solution of constituent X into a 25 ml narrowed flask. Then add drop by drop,
a reserve solution of the Y component up to the principal indication of turbidity, which is the cloud
point. Note the weight of the Y component necessary for the mixture to become cloudy. This provides
the first point in the binodal. Also, add a known weight of diluent lower the cloud point and duplication
as indicated [15-16].

2.2.3 Determination of the Tie line

Measuring the connection line for polymeric schemes comprising an optically active composite, for
example, PEG-dextran, PEG-Ficoll and ethylene oxide-propylene as well as oxide-Reppal PES 100.

2.2.3.1 Polymeric Methods Comprehending One Optically Active Polymer

Formulate a standard curve for the lively constituent, in the variety of 0 to 10% (p / v), i.e. inside the
linear series, through the identical sections arrange a second standard curve for the refractive measure
of the index. If the scheme is arranged in a shield, the average curves for the clean constituents must be
completed with a similar safeguard, since the salts similarly subsidize the refractive index. Get ready
the phased scheme for investigation, assembly sure that the phase components mix well; let the phases
separate.

To ensure complete separation, centrifuge at low speed (for example 1000-2000 g, 5 min). The
system proportions should be appropriate to permit deduction of at least 5 g upper and lower stage for
phase concentration investigation and an additional quantity for density extents. Distinct the higher and
subordinate stages building certain not to origin stage relations. Make the suitable dilutions, for example,
watery 5 g of phase with the suitable solvent to 25 ml in a volumetric container. Extent the visual
revolution for every stage and estimate the individual concentrations. The concentration of another
constituent is resolute by determining the refractive index of the developed and subordinate stage and
deducting the influence of the refractive index acquired from the optically lively constituent [17].

2.2.3.2 Polymer-Salt Systems

Formulate a standard curve aimed at salt conductivity within the linear series (in% w / v). Arrange the
stage schemes as indicated above and eliminate 5 g of samples of the higher too subordinate phases and
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diluted with liquid and lyophilized, then note the dehydrated weight. Eliminate an additional section
from the higher and subordinate stage, diluted with water and extent the conductivity of every stage.
Estimate the salt absorption and deduct the mass involvement of the dehydrated mass of the section [16-
18].

3. Results and Discussion
In this investigation, various experimental parameters were optimized such as speed of agitation (200
rpm, 300 rpm, 400 rpm & 500 rpm) and solvent ratio (1:1, 2:3 and 3:2). Extract samples were pipette
out at specific time intervals like every 15 min and further standard Folin—Ciocalteu’s method was used
for analysis purposes. The obtained outcomes indicated that the TPC concentration of TPC in the
extraction stage at a specific time. By changing the parameters speed of agitation and solvent ratio in
the batch reactor at different times the results were optimized and used for further study.

3.1 Speed of agitation

About 5 g of powder of neem leaves was weighted and fed to 50 ml of batch reactor along with AMS
salt (20 %w/w) and 50 ml of PEG (30 %w/w) at a temperature of 30°C till the extraction rate was a
steady-state. The maximum speed of agitation produces high turbulence in the batch reactor and
increases the rate of mass transfer [11]. The results of various experiments were performed for multiple
agitation speeds is shown in figure 3.1 The experimental results shows that the concentration of TPC at
200 rpm significantly low as compared to 500 rpm, but there could be a marginal difference of TPC
concentration of 400 and 500 rpm, speed of agitation., therefore for the further study, speed of agitation
(400 rpm) was used. The circulation of TPC compounds from the neem leaves powder in the solvents
could expand with the accumulative agitation speed. An added rise in the agitation speed has no
substantial effect on final extraction yield; it clues that external mass transfer fighting is inconsequential
at 400 rpm

Concentration (mg of GAE /g)
(@]

—0—200RPM —@—300RPM —@— 500 RPM
0 50 100 150 200
Time (Min)

Fig. 3.1 Concentration of TPC obtained from Batch at temp 30°C speed of agitation 200, 300, 400 &
500 rpm)
3.2 Effect of Solvent Ratio (AMS: PEG)

The TPC concentration values in the extract were considered for changed extraction times at different
solvent ratios (1:1, 2:3 & 3:2) and the same is shown in Figure 3.2. About 5 g of powder of neem leaves
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was weighted and fed to 50 ml of batch reactor along with AMS salt (20 %w/w) and 50 ml of PEG (30
Jow/w) at a temperature of 30°C till the extraction rate was a steady-state. There was an increase in TPC
concentration and experiential for solvent ratio 01:01. A substantial quantity of solvent favours an
additional concentration gradient and cuts diffusional resistance that rises the rate of extraction rate.
There was a rise in TPC concentration, for the solvent ratio of 1:1 to 3:2. A substantial quantity of
solvent tends to the added concentration gradient and drops diffusional resistance that rises the rate of
extraction [11].

Time Vs Concentration

—0—02:03 —e—01:01 03:02

Concentration (mg of GAE /g)
© = N W kA LI O

0 50 100 150 200
Time (Min)

Fig.3.2 Effect of Solvent Ratio (AMS: PEG)

4. Conclusion

The investigation of the ATPS method was beneficial for the sub sequential treating of biomolecules.
Also, the experimental parameters were optimized such as speed of agitation and solvent ration and the
optimized parameters as 400 rpm and 01:02 solvent ration respectively with AMS salt (20 % w/w) &
PEG (30 % w/w). The obtained extract also contains alkaloids, flavonoids, tannins, glycosides, acids
and total phenolic compounds (TPC). The extracted Oleic acid by ATPS technique was measured with
gallic acid equivalent (GAE) of TPC extracted from neem leaves powder. The determined concentration
of oleic acid in the practice of TPC is 8.033 mg of GAE/g from the optimized experimental parameter.
The optimized results can be used for a commercial process on an industrial scale.
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rial based microchannel heat sink
was investigated using two different appro FD and Analytical. Microchannel
heat sink with two different cross-sectional ge ectangular and square was considered
for the present study. In the presg FD simulation is carried out using two different

cooling fluids which are liquid w/ate O3 nanofluid. Nanofluid volume fraction of
0.3% was used for present study; en 200-1000 was used for the present study.
For CFD simulation purpose(heat s mension of 25.4mmx25.4mmx2.384mm is
considered in the study. Bo fieonstant heat flux is assumed by providing heat

flux at constant rate at bott|
section microchannel he, diameter is kept same in both the cases and CFD
simulation was conduc ith using water- Al,O3 nanofluid as the working fluid the
etter performance in terms of cooling as compare to the
Its in rectangular section calculated using water Al,O3
d Analytical approach are in good agreement with difference of

square cross sec
nanofluid using b
13.4%

Keywords:
CFD.

al fluid dynamics, Heat transfer, Microchannel heat sink, ICEM-Fluent

1. Introductig
of smaller and compact devices has been increased tremendously. Modern
onic devices is the best example of it. Along with using this device,
as been increased also as if it is not removed then it might damage
esearchers have presented their work regarding effective heat transfer and faster
>vices so as to protect these devices using microchannels and minichannels.
Microchannel 2 inichannel heat sink study has been carried out in various literature using different
working fluids an nt geometries for investigating the cooling performance and enhancing the
heat transfer rate. [1] presented thermodynamic investigation results in circular tube for fully developed
turbulent forced convection with water-Al, O; nanofluid using entropy generation minimization method.
Volume fraction of nanofluid in range of 0% to 6% was used and Reynolds number ranging from 5000
to 180000 were used. Using velocity and temperature fields obtained during CFD analysis the entropy
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generation rates were numerically determined. It has been proved that at each Reynolds number there is
a cross sectional area which is optimum for which there is minimum entropy generation in tube and as
with increase in Reynolds number the optimal area of cross section increases. 2] investigated nanofluid
application on the system of parabolic trough collector. Using Al, O3/syntheti
Finite Element Method the multifield coupling simulation of PTC syste
performance investigation. The Al, 05 particle concentration effects on PT(
Good agreement was observed between experimental data and numerical res
nanofluid there is a great reduction in absorber maximum temperature and
explored effects of various aspects which include heat source/sink locatio

volume technique, governing equations are numerically solved.
enhancement in heat transfer was observed using nanofluids. [4] grical study results of
parabolic trough solar collector of high concentration rat10 0 lamic and thermal
performance. In this study, 80° rim angle and 113 conce ic
The thermal physical properties temperature dependen
nanoparticles and base fluid. The combination of CFD and
in numerical analysis. [5] numerically investigated differ

1dered for both copper
cing procedures was used
icrochannels with forced
pear. Using Nusselt number the
microchannel geometries influence on performance as evaluated. The highest heat
transfer performance was possessed by microstructure\wi oove.

of laminar flow in corrugated

to 700 and volume fraction of nanoparticles i 0% to 5% was considered. The geometrical
parameter effects like corrugated channel
observed that with increasing volume fracti es the average Nusselt number increases
inichannel using single phase liquid flow.
author and relation for single phase liquid
[8] conducted investigation experimentally
ed classical correlation validity for predicting single phase

annel. Width of microchannels considered ranged

Microscale liquid flow fundamental iss
flow pressure drop calculations were
and explored conventional sized cha
flow thermal behaviour in

between 194um to 534pm. D
300 to 3500. Classical and conti oach based numerical predictions and experimental data were
found to be in good agreement with sh of average deviation. [9] used three nanofluid types
namely carbon nanotubes-Ga d-Ga and carried out natural convection investigation

this volume fraction of ne
simulation of the nanofluid | showed that with Grashof number increment local entropy
generation, heat 1ve
blocks at bottom wall. Nanofluid is used in this study. Channel
ds are taken less than walls. Using control volume approach the governing

ca esults concluded that by usmg blocks on hot walls and usmg

with foam poros consideration. 47" Wall temperature reduction is provided which is maximum
by Foam/NEPCM co e as compared to pure NEPCM. [12] employed CFD approach and studied
serpentine tube heat exchanger for thermo hydraulic performance extensive exploration. The volume
flow rates in the range of 1L/min to 5L/min was used. The Al, Os/water based nanofluid influence was
broadly studied on thermo hydraulic performance using 1%, 3% and 5% nanoparticles concentrations.
Higher performance of heat transfer was provided as compared to other cases using low to high

serpentine tube. At the expense of pressure drop which is negligible the higher coefficient of heat transfer



ICCMES 2021 10P Publishing
IOP Conf. Series: Materials Science and Engineering 1145 (2021) 012093 doi:10.1088/1757-899X/1145/1/012093

was provided using nanoparticles which are highly concentrated. [13] showed that by swirl flows,
vortices and thermal boundary layer subsequent breaking the heat exchanger thermal efficiency is
augmented by vortex generator. For this numerical study which is 3D ated vortex generator of
triangular winglet type is selected. Working fluids which are air, water and na ids of two different
types are analyzed with vortex generator which is non-central. [14] showed portant role is

played by O, and SO, in water and MEA losses than evaporation. For cag quids at
room temperature are proposed potential candidates recently. IL to MEA{ ag n addition
reduced MEA and water losses. [15] stated that in many industrial application sential tool is
surface cooling. In enhancement of heat transfer the important factor is area tted surface
utilization effectively. The vortex generator surface texture effects on amics and heat transfer

are studied, with pressure drop which is minimal the surface te
stretching. [ 16] have presented their work in microchannel heat sink
and square cross section keeping the hydraulic diameter same in bo

el with rectangular
tions. Liquid water

cooling performance was shown by rectangular cross sec udy, microchannel heat
sink with rectangular and square cross section are conside ing two different types of
fluid which are liquid water and water-Al, 03 nanofluid o ion. Using CFD approach

square block of copper

dimension of rectangular idered to be 25.4mm length (L), 25.4mm width (W) and

2.384mm height (H) for CF is i present study. The rectangular section dimensions are same
as that in [8]. arallel rectangular cross section microchannels in microchannel
heat sink blg ], but in the present study for CFD work, one rectangular cross
section wa isswas conducted as shown in Figure 1. The results obtained by CFD

are heat sink was studied by using same hydraulic diameter in both
uids used in both the cases were liquid water and water-Al, 05 nanofluid of 0.3%
e results of both the cross sections were compared using two cooling fluids
was considered from 200 to 1000 for both of the cross sections.

volume
mentioned. Re

ed. Dimensions of Rectangular and Square cross sections

Microchannel D, Height Width
Dimensions
Rectangular 0.318 mm H,=0.884 mm W,=0.194 mm
Square 0.318 mm H,=0.318 mm Ws=0.318 mm
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The dimensions and notations used in table 1. Are same as those which were used in [16]. As shown in
Figure 1. The fluid flows from inlet to outlet through the rectangula section microchannel.
Constant heat flux was provided at bottom of the heat sink so that heated a temperature was
brought down by cooling fluid by increment in temperature of cooling fluid p outlet. Using
ICEM-CFD module the meshing of the assembly was done. Using GSF of G mesh type
meshing was done. GSF stands for global scale factor. Fluent V6 output solve: olver was
used. Keeping mesh density same the solid and fluid zones were meshed.
and then using fluent software further analysis was done. It used navier stoke
problem related to heat transfer and fluid flow. While analysis visc
energy equation was kept on. Copper was selected as solid materia

to solve the
flow was selected and

3. Boundary conditions and assumptions:

Single phase laminar flow was used.
Working fluid and solid properties were treated as
Three dimensional steady state fluid flow was consi .
Velocity values of 0.8149m/s, 1.6298m/s, 2.4 . .0745m/s were obtained for
Reynolds number of 200, 400, 600, 800, 1000 i

volume fraction.
5. Outlet pressure was considered to be 0 Pa gua i outlet condition.
6. 450000 W/m? heat flux was provided at bottom.
7. Insulation was considered at assembly £ e
The further analy51s was done using CFD po

bl S

0.007 (m)

erature variation in rectangular cross section microchannel at 200 Reynolds
ber using water Al,O3 nanofluid of 0.3% volume fraction
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Figure 3. Temperature variation in rectangular
number using  water-Al, 03 nanoflui

Figure 2 and Figure 3. Represent temperature variation J section microchannel. As
heat flux at constant rate was supplied at bottom of he assembly gets heated which is
cooled by the working fluid flowing from inlet to outl tangular microchannel.

Figure 4. Tempera uare cross section microchannel at 200 Reynolds
numbe ﬁ er Al2O3 nanofluid of 0.3% volume fraction

0.007 (m)
0.00525

Figure 5. Temperature variation in square cross section microchannel at 200 Reynolds
number using water-Al, 0z nanofluid of 0.3% volume fraction
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Figure 4 and Figure 5. Represent the temperature variation in the square cross section microchannel.
Fluid temperature increases as flows from inlet to outlet by absorbing heat from the heated assembly and
it cools down the heated assembly.

4. Data Reduction from CFD Results

heated assembly to the cooling
or conduction CFD analysis, 2

The Figure 6 was taken from [16]. Heat transfer tak
fluid by forced convection as fluid is flowing with c

at bottom.

Temperature difference between fluid inlet a

(D
The average temperature of fluid was
Tri+TF )2 2)
Average fluid temperature and a | temperature difference was given as,
vg ~ Tf,avg (3)
Mass flow of the fluid pas thé, microchannel was calculated as,
m=pA.V “4)
The hydraulic die
Dyp=(44.5)/P (5)
The fo
Re=( pVDp)/p ©)
Heat absorbed e cooling fluid as it flows through the microchannel is given as,
Q=mC, (AT)f (7)

And the heat transfer coefficient associated with the above forced convection heat transfer process is
given as,
Q=hA4(AT) ®)
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All Equations from (1)-(8) used are same as those which were used in [16].

5. Results & Discussions

Microchannel with different cross sections was used and between them comp
liquid water and water-Al, O3 nanofluid of 0.3% volume fraction as a cooli
fluids the rectangular cross section was better with respect to the heat tra
section.

enducted using
oth of the
quare cross

50000
£ 40000
“g 20000
/
(3]
5 10000
‘z‘, 0
= 200 400 600
~—
= Re
o]
em
Rectangular microchannel heat transfer co i i luminium
oxide nanofluid
Rectangular microchannel heat transfe ici id water
Figure 7. Comparison of heat transfer coeff] i re microchannel using liquid water and
i ofluid
As shown in Figure 7. The values o ficient expressed in W/m2K obtained for
rectangular microchannel using nano ¢ higher compared to the values obtained with liquid water.

The heat transfer coefficient
of 600, 800 and 1000 are ta
nanofluid in rectangular microc
Reynolds number of 200, 400, 600,
45%.

entage increase in heat transfer coefficient using
to be 49.5%, 43.09%, 43.3%, 44% and 45% for
respectively and average percentage increment of

800 1000

eat transfe
[e)]
o
o

Square microchannel heat transfer coefficient using water-aluminium oxide
panofluid

microchannel heat transfer coefficient using liquid water

Figure 8. Comparison of heat transfer coefficient in square microchannel using liquid water and
water-aluminium oxide nanofluid



ICCMES 2021 10P Publishing
IOP Conf. Series: Materials Science and Engineering 1145 (2021) 012093 doi:10.1088/1757-899X/1145/1/012093

As shown in Figure 8. In each case the nanofluid is giving better heat transfer coefficient values
expressed in W/m?2K as compared to the liquid water in square cross section microchannel. The heat
transfer coefficient values at Reynolds number of 600, 800 and 1000 for sqt 0ss section using liquid
water are taken from [16]. The percentage increase in heat transfer coefficien using nanofluids
as compare to using water for Reynolds number of 200,400, 600, 800 and 108 microchannel
was observed to be 44%, 42.9%, 42%, 42% and 42% respectively with averdge percentag ement of
42.5%.

60000
40000
20000 :::f___—_——f
0
200 400

Heat transfer coefficient

nanofluid
= Square mirochannel heat transfer coeff i uminium oxide
nanofluid
Figure 9. Comparison of heat transfer coefficient in rec quare microchannel using water-
aluminium le
From Figure 9. We can conclude th ¢ hannel is giving better performance as
that of square section while using nanofluid ing ilm. The percentage increase in heat transfer
coefficient values expressed in W/m?2K afsi icrochannel as compared to square using

nanofluid as a cooling medium was obs

number of 200, 400, 600, 800 and 10
140000

average percentage increment of 28.4%.

120000
100000

80000
60000
40000
20000

0
400 600 800 1000

Re

re drop CFD values Pressure drop analytical values

Figure 10. ¢ drop values in rectangular cross section using water-aluminium oxide nanofluid

The values of pressur in Pa are expressed in Figure 10. Using CFD and Analytical approach. With
the flow pressure drop increases because of the frictional head loss. The analytical values of pressure
drop are calculated using formula given in [7]. The percentage variation between the pressure drop
values obtained using CFD Analytical approach for Reynolds number of 200, 400, 600, 800 and 1000
was observed to be 3.05%, 10%, 15.2%, 19.12% and 19.9% with average variation of 13.4%.
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6. Conclusion

Present study was conducted using liquid water and water-Al, O3 nanofluidiwith 0.3% volume fraction.
As compared to liquid water the nanofluid is showing better heat transfer pert e. The rectangular
is better to use as compared to square cross section microchannel as heat will lsi&'e removed by

rectangular cross section because heat transfer coefficient values obtained arg gnlar than
square cross section.

1. Average percentage increment in heat transfer coefficient values in recta i annel with

water-Al, 05 nanofluid as cooling medium as compared to the liquid water d to be 45%.

2. Average percentage increment in heat transfer coefficient va 1are microchannel with
water-Al, 03 nanofluid as cooling medium as compared to was obtained to be
42.5%.

3. Average percentage increment in heat transfer coefficient val ar microchannel as
compared to the square microchannel with water-Al i edium was obtained
to be 28.4%.

4. Average pressure drop variation in rectangular microch [, 05 nanofluid as cooling
medium using analytical and CFD approach was obs;
So it is better to use rectangular as that of square mi d nanofluid as compared to liquid
water.
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An effective study was held with a survey carried
out by interacting with a number of lady police
about the current Bullet-Proof vest available, which
are bullet resistant to a particular threat level. These
are not manufactured according to the concern of
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India generates an average of 26,000 tons of plastic
a day. The plastic processing industry is producing
13.4 MT in 2015 and growing to 22 million tons
(MT) a year by 2020 (TOI article 2019) [1]. Black
cotton soil has a very low-bearing capacity. Due to
its characteristics, it forms a very poor foundation
material. Black cotton soil falls under a major
constituent of soil in India. The soil undergoes
volumetric changes when soil is present on the
water table. Increase in water content causes the
swelling of the soils and loss of strength. Decrease

in moisture content resulting in soil shrinkage. BC
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WeDbRTC is a framework that helps to facilitate real-
time communication between browsers. It provides
services through application programming interface
(API) and allows web applications and sites to
exchange video and audio streams in real time. It is
an open-source software developed by Google. The
research presented in this paper delves into the
development of a multi-peer video conferencing
application that is developed using technologies
like WebRTC, Node.js and Socket.io. WebRTC
establishes a peer-to-peer network, and Socket.io (a
library in Node,js) acts as a signalling mechanism
for exchanging data necessary for establishing this

network. The developed application works well on
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Abstract:

In recent times Signature Verification has become an act of absolute necessity
in the area of biometric verification. Unlike other verification problems, every
small detail between genuine and forged signatures needs to be observed
because a skilled forgery can only differ by only some specific kind of features
of the real signature. The task of verifying signatures has become even harder
in writing independent scenarios. In this paper, with the help of Siamese
Network, VGG 16 model and DEEP CNN models we have modeled a system
that will verify signatures offline. Siamese networks use two images as input
with shared weights, which can be trained to learn the features of both the
images to find out the similarity between them. This is done by passing sets of
similar and dissimilar images to the network so that it can learn to reduce the
loss and Euclidean distance between similar images and increase it in
dissimilar images. As for VGG 16, it is a pre-trained 16-layer model that is
based on CNN, these 16 layers consist of max layer, pooling layers, and many
more. CNN is simply a convolutional neural network on which both Siamese
and VGG models are based. The performance analysis shows the VGG16 to
have best accuracy about 85-90%, Siamese shows 65-70% and CNN shows
65-70% and the Siamese network to have the highest speed in identification.
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Abstract

Proposed paper put light on the automation in
distribution of goods by using 10T based ration
distribution system which uses the biometric
verification and the cloud storage technology.
Proposed system looks like an Automated Teller
machine (ATM). We can simplify the process by
using an interactive approach. Aadhar cards contain
details like contact number, residential details,
details of bank account and available scheme.
Details of customers are stored and maintained as
the database in the cloud storage by the
government. Here we are storing the customer’s
data in the cloud using storage technology such as
Google Firebase. This database contains the
necessary information such as Aadhar details,
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Abstract

Artificial Intelligence (Al) is an umbrella consisting
of many small blocks like machine learning,
evolution computation, robotics, vision, natural
language process and planning, speech processing
etc. In the past years Al has developed a lot and
given its share to make human life better, easy and
compact. The word “technology” is a term which
can be defined in many ways. The definition of the
word keeps evolving with the continuous
development in various fields. Decades ago, it used
to take an entire room to accommodate a single
computer but now we use the same computer at
the ease of our fingertips. With the rapid
development in technology mankind'’s expectations
and needs have also increased. Human race

demands accurate results in less time with easier
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Abstract

The car is one of the basic needs in today’s world
for transportation of the passengers, and selection
of car is a very crucial task for the customer. The
quality of the car varies with respect to the
attributes. The customers are in search of a car
which is best in attributes. The present work gives
the selection procedure for selection of best car
using multi-attribute decision-making method viz:
technique for order of preference by similarity to
ideal solution method based upon different
attribute. There are five alternatives and five
attributes considered like cost, mileage, safety
rating, transmission and brake horsepower for the

selection of car and the ranks are obtained. The
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Abstract

Project scheduling is a method by which we can
shorten the duration of the project or crash the
duration of a project at the expense of certain
added cost to meet the specified project deadline.
The project might lag behind the given schedule for
many numbers of reasons, and this situation may
call for measures like crashing some activities by
appointing extra resources. This crashing of
activities is generally done by trial-and-error
method which is not very productive and incurs
extra costs. The crashing of activity is to be done in

such a way that the project should be completed
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Abstract

In recent years, co-relation of sustainable
development with the the growth of the industries,
these questions have been a hot topic for research.
The increasing awareness, greater restrictions on
emission control, and its long-term environmental
impact have led to an urgent need to develop
lightweight and fuel-efficient vehicles in the global
automobile industry. Polymer composites due to
their lightweight and recyclability have been largely
used in the automotive sector. This has led to a

constant need to research and develop high-
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Abstract

Eulerian video magnification (EVM) is used to
magnify the imperceptible signals inside the video
in the form of color. For this, it requires the jitter-
free stable video of the target occupying the major
part of the frame. And most of the time, the real-
world/real-time videos cannot satisfy the above
requirements completely. This is where EVM lacks
optimal results. And this thought motivated authors
to develop a new region-based stabilized video
magnification (RSVM) approach. This preprocesses
the input by stabilization of video, then detection—
tracking—cropping of ROI, to get the motion-free-
modulated input which satisfies requirements of

EVM. Further, performance of both methods is
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analyzed for different inputs and amplification
factor with performance metrics as PSNR, elapsed
time, extents of color, and motion magnification.
Results reveal that the RSVM approach performs
better than EVM to handle motions and also fasten

the process.
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Abstract:

Along with maintaining the confidentiality and privacy of patient information, the
preservation and authentication of internal physiological features of tissues and
organs present in any type of medical images is equally important while
transmitting medical images in Telemedicine. To achieve it, this paper presents
a region-based approach for Medical Image by integrating cryptography in the
digital watermarking. To preserve the internal physiological features, medical
image is separated into two regions — Region of Interest (ROI) and Not-a-
Region of Interest (NROI). ROI contains the important internal physiological
features of human body. Therefore, no information is embedded in ROI to
preserve it. Cryptography is integrated only for generation and exchange of the
secret key of ROI using Elliptic curve cryptography. Patient information and
secret key is embedded into NROI using wavelet-based hybrid watermarking
technique. The proposed work is tested on varieties of medical image dataset
of MRI, CT scan and X-ray against various intentional and unintentional attacks
and evaluated with performance metrics PSNR (Peak signal to Noise Ratio),
SSIM (Structural Similarity Index), NC (Normalized Correlation) and BER (Bit
Error Ratio). Secret key is matched at receiving end to authenticate the
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Individual identification can be accurately done by
measuring biological parameters termed as bio-
metrics. These have been proved as an unusual tool
for identity verification. Recognition of biometrics
and applications based on it is increased
tremendously, so the privacy protection monitors
are raising the privacy concerns. For reducing the
privacy threats, the research work has increased to
find methods to protect the biometric data. Security
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database which increases the rate of compromising
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Abstract:

It is impossible to imagine an industry without a machine. Huge number of
machines are working together in industry. Many times if the failure occurs in
machine it becomes a challenging task to identify it. Fault may occur due to
various reasons. Here the main focus is on identifying the fault occurred due to
the fine crack on metal body. Faulty spare parts can be easily identified and can
be replaced. But finding a fault due to the crack on metal body is becomes
difficult to work out. To find out such type of faults machine disassembling is the
only option. Disassembling any machine is not that much easy task and hence
a system is developed here which will help in identifying the crack on metal
body without disassembling any machine. It is possible to detect the exact size,
location of the crack. Digital image processing concepts are used to identify the
crack on a metal body. Scanning of metal body will be done to identify the crack
on metal body, with the help of scanning mechanism (using ultrasonic, xray,
gamma rays Radiography). The image of metal body will get captured which
will get inputted to the systems for the processing purpose and by using the
different algorithms of image processing, image will get processed. Firstly
image will get converted into black and white form and then the digitization of
image will be done. Based on the digitized data, using the segmentation
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Abstract:

Nowadays machine learning has achieved a lot of success in technical fields.
One of these is video processing but text is recognized which is in a computer
readable format, our paper is focusing on detection of handwritten text and
summarizing the document for which we found a better result with some
methods which are clearly explained in this paper. This paper is following three
modules to achieve the better result as from video selecting keyframes without
losing whiteboard data, after selecting keyframes to identify the text which is a
difficult task can be achieved. Preparing short notes with more accuracy is
required for that this paper shows some ML libraries.These paper will give us a
brief idea about which methods are used for modules to achieve a good
accuracy.
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Abstract:

This paper consists of the design and implementation of the semi-autonomous
surveillance bot. The idea presented in the paper is to monitor a surrounding or
unknown area. This paper carries the different phases of realization such as the
motion of the robot, obstacle avoidance, and video capturing and streaming.
After the video has been captured the recorded clip is streamed to a remote
server which assesses the surrounding. For the implementation of the idea,
different tools were required for the execution of the precursor. For building the
model, the hardware required was Raspberry Pi, infrared sensors, L293D motor
driver. Raspberry Pi consisting of a Raspbian operating system running on
python language for video capturing and obstacle sensing was used.
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Abstract

Early identification and diagnosis of plant diseases
are more crucial for holistic development of the
agriculture sector in India. Farmer’s general
estimates and observations are time costly,
sometimes vague and misjudged. For this purpose,
a appropriate deep neural network is proposed for
the automatic identification of sugarcane disease.
The classification involves 5 types of diseases and 1
healthy class. Experimentation is performed over
the manually collected dataset of size 1470 images.
Performance estimation of the network is
dependent on the choice of optimization. In this

paper comparative analysis for different optimizers
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Abstract

The vast growth in social media platforms such as
Twitter, Instagram, Whatsapp, Facebook, etc. leads
to the uploading of billions of images on the web.
Content-Based Image Retrieval (CBIR) is essential to
improve the performance of the data search.
Computer vision research community facing
research challenges related to the retrieval of
relevant images from large databases. Most of the
current search engines use text-based search
whose performance highly depends on text
Annotation and metadata of the images. In this
paper, we aim to present an extensive survey of

recent work carried out on CBIR based on various
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Abstract

Work-related stress and allied physical and
psychological well-being issues are not addressed
for women police personnel in Indian context with
sufficient importance. In this study, the specialist
has embraced distinct research structure to explore
and examine the given issue. Depictions being
made on the bases of logical perceptions are
disclosed to be more exact by applying different
techniques. The universe of this study is constrained
to Pune District. 50 women police were selected
randomly. A suitability sampling method
(percentage) is used for selecting sample in the
study. Majority part of the respondents faces issues
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Abstract

This paper elucidates the pre-harvest yield
estimation method and technique for cotton crop
by image processing. This pixel-based image
analysis of image processing is done using the
image processing toolbox of the MATLAB 2019b.
The images for abovementioned purpose are taken
through camera armed drone (quadrotor). Further,
there is a need for a better and transparent
surveying method to assess the eligibility of a
particular farm, for claiming the agricultural
insurance. From the findings of proposed research,

a suggestion for Agriculture Insurance Companies
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Abstract

The spread of Coronavirus has resulted in a global
pandemic. It has caused a heavy burden on medical
facilities world over. The analysis of Covid-19 data
presented in the paper may help the medical
experts to categorize the patient into four levels of
hospitalization based on their age, symptoms, and
any previous medical history. Different prediction
analysis algorithms are implemented, and results
are presented to verify the accuracy of the
implemented methods. Naive Bayes algorithm is
found useful to categorize the patients with highest
accuracy and R square score. Its results are
compared with some of the traditional machine
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Abstract

Eulerian video magnification (EVM) is used to
magnify the imperceptible signals inside the video
in the form of color. For this, it requires the jitter-
free stable video of the target occupying the major
part of the frame. And most of the time, the real-
world/real-time videos cannot satisfy the above
requirements completely. This is where EVM lacks
optimal results. And this thought motivated authors
to develop a new region-based stabilized video
magnification (RSVM) approach. This preprocesses
the input by stabilization of video, then detection—
tracking—cropping of ROI, to get the motion-free-
modulated input which satisfies requirements of

EVM. Further, performance of both methods is
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Abstract. The aqueous two-phase separation system (ATPS) signifies an
environmentally responsible approach for the extraction of bioactive compounds
from a plants basis, as it is a liquid-liquid fractionation technique centred on the
inconsistency of two aqueous solutions. In this investigation, various
experimental parameters are optimized as the speed of agitation (200, 300 400
and 500 rpm) and solvent ratio (1:1, 2:3 and 3:2) with 20 % (w/w) of Ammonium
Sulphate (AMS) salt composition and 30 % (w/w) of Polyethelyene Glycol (PEG).
The obtained extract contains alkaloids, flavonoids, tannins, glycosides, acids
and total phenolic compounds (TPC). The extracted Oleic acid by the ATPS
method was measured with gallic acid equivalent (GAE) of TPC extracted from
neem leaves powder. The determined concentration of oleic acid in the practice
of TPC is 8.033 mg of GAE/g from the optimized experimental parameter. The
optimized results can be cast off for a commercial process on an industrialized
scale. Also, the mathematical modelling investigation was done to intent the
critical impeller speed (Njs) with the Zwittering model. The identified model
calculates the essential speed of agitation (rpm) for maximum extraction yield.

Keywords: Oleic acid, Total phenolic compounds (TPC), Aqueous Two-Phase
Separation System (ATPS), Gallic Acid Equivalent (GAE), Critical Impeller
Speed (Njs).

1. Introduction

Herbs are used for flavouring, food, medicine, or perfume from ancient times. Culinary use naturally
differentiates herbs are implying the leafy green portions of spice also a product from a different part of
the plant containing seeds, roots, bark, and fruits. Furthermore, medicinal contents available in the
plant's parts are used for the production of some pharmaceutical products such as aspirin, colchicine,
ephedrine, morphine, physostigmine, pilocarpine, quinidine, reserpine and vincristine, etc [1-2]. The
approach of isolating the bioactive components from the medicinal plants and used for the
manufacturing of some pharmaceutical products are becoming prominent. Generally, organic solvents
such as methanol, ethanol and diethyl ether are usually helped for extracting the bioactive compounds
as of plant basis by the outmoded extraction arrangements. These solvents are relatively expensive,

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
BY of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOIL.
Published under licence by IOP Publishing Ltd 1



ICRAMAE-2021 10P Publishing
IOP Conf. Series: Materials Science and Engineering 1224 (2022) 012016 doi:10.1088/1757-899X/1224/1/012016

needs distinctive processing conditions and most importantly disposal of the solvents is a major concern
as they are not environmental responsive [3].

Conventional extraction processes are time-consuming and need more solvent for carrying out an
operation, also after extraction, the added cost of purification and solvents recovery makes the process
uneconomical.

Whereas, ATPS two-stage extraction is developing as a successful and flexible green system for the
downstream handling of biomolecules. Fluid two-stage frameworks are low unpredictability
frameworks with high adaptability [4]. That is, an expansive assortment might be acquired utilizing
substances that pursue the Green Chemistry guideline on ecotoxicity, biodegradability, bioaccumulation
and constancy, limiting waste and amplifying yields. Furthermore, they conform to the guideline of
changeover of naturally safe structures to permit work under air weight. Since the 1970s numerous
classified and out examinations have announced the filtration of proteins and other biologic materials
utilizing ATPS, and numerous specialists have considered different operations of ATPS for the
extraction and cleaning of organic products [5]. However, the utilization of such frameworks for the
recuperation of phenolic mixes from plant materials is extremely constrained. In addition, there is broad
writing about the thermodynamic properties of ATPS be that as it may, to the best of our insight, their
application to crude unpurified examples has been very constrained [6].

Subsequently, the late nineteenth-century fluid two-phase extraction has been identified to the entire
world. Aqueous two-phase can be framed through an extensive diversity of characteristics or else
engineered water-solvent polymers& salt blends [7]. Watery two-phase extraction is developed for
protected, sparing partition and cleaning of biomolecules, for example, proteins and catalyst extraction.
Fluid extraction has numerous favourable circumstances; it is biocompatible, has low interfacial surface
pressure among stages and it has high water content, the procedure can incorporate and the ability for
strengthening [8-9].

Likewise, the level of corruption for biomolecules is low. In any case, two-polymer and polymer-
based salt frameworks have developed quickly and a considerable measure of effort has been placed
keen on concentrate this strategy utilizing these sorts of aqueous two-phase separation systems (ATPS).
Aqueous two-phase extraction is known as an operative, adaptable and significant developing green
method for the subsequential treating of biomolecules. This strategy has points of interest completed
traditional extraction systems similar to, simplicity of scaling-up, condition benevolent, minimal effort,
fit for nonstop activity and is effective for some sorts of trials exceptionally for the fixation and
refinement of biomolecules. The utilization of partiality in ATPS can affect the developed recuperation
earnings and developed refinement bends of bio consistent items such as it is an essential phase
recuperation strategy [10]. Water as the foremost constituent of together stages in ATPS practices a
moderate setting for bioactive molecules to distinct and polymers steady to the assembly and biotic
doings through further liquid-liquid extraction approaches could impairment natural goods since of the
development circumstances and biological solvents such method reduces the purity of active ingredient
present in the extract.

There are two fundamental sorts of ATPS: polymer-polymer and polymer—salt frameworks. The
mind-boggling expense of some shaping stage polymers (e.g dextran) limits the use of these frameworks,
just legitimized when the expense of the result of intrigue is extensive. Consequently, the choice of the
more temperate polymer—salt frameworks is profoundly suggested [10-11].

The novelty of the proposed work is that during the extraction itself two different layers of aqueous
solution and salt is obtained, which can help further to reduce the cost of separating components. Also,
the systems can be designed by partying a diversity of components in water and two-polymer and
polymer-salt systems have developed quickly. The said work majorly focuses on the extraction of oleic
acid from neem leaves to powder using ATPS (water + polymer + salt) based on PEG and ammonium
sulphate. The aim is to optimize various experimental parameters (time, ATPS composition, particle
size) for the removal of Oleic acid from neem leaves powder and its additional practices as natural
antioxidants.
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2. Material and Methods
The Neem powder was obtained from Hari Parshuram Aushdhalya, Pune., Polyethelyene Glycol (PEG)
was procured from SRL Chemicals Pvt Ltd, Mumbai. Folin Ciocalteu’s reagent was procured from
Qualigens Fine Chemicals, Mumbai. Ammonium Sulphate (AMS) was procured from S.D. Fine
Chemicals Pvt Ltd, Mumbeai.

2.1. Batch extraction

Batch extractions are a modest method for the extraction of bioactive compounds. The stages in this
method are equipped with a 50 ml glass reactor with a four-bladed glass turbine impeller and the
combination to be divided is supplementary. Subsequently collaborating, phase parting is proficient each
by resolving below gravity. The stages are disconnected and investigated to improve the alienated
constituents of the preliminary mixture. The object product would be focused at any of the stages and
the pollutants in the additional form. In various cases, reclamation and attentiveness of the product that
produces beyond 90% can be attained with a particular extraction stage.

One particular phase removal does not give adequate retrieval, recurrent extractions can be supported
obtainable in a sequence of communicating and parting components [12]. The fluid dividers into two
stages, each covering added 80% liquid. When basic biomolecules are supplementary to these
combinations, biomolecules and cell wreckages are dividers among the stages; by choosing suitable
circumstances, cell remains can be limited to one stage as the object bioactive molecule barriers. The
segregating of biomolecules among segments mostly be contingent on the equilibrium connection of the
arrangement. The partition coefficient is demarcated as [12-13].

K CaT
CaB

Where Car is the equilibrium attentiveness of constituent A in the upper phase and Cag is the
equilibrium adsorption of A in the lesser phase. If constituent A helps the greater stage the worth of K
will be better. In numerous aqueous arrangements, K is continual finished with an extensive collection
of deliberations, as long as the molecular possessions of the stages are not transformed. The theoretic
yield in the topmost stage, Y7, can be premeditated relative to the capacity ratio of the stages, R (up to
volume / below volume), and the partition coefficient K of the object molecule as follows [12-13]:

Yo = VrCar _ ViCar — 1
VoCo VeCaTr+VBCap 1+[$]

Similarly, the theoretic yield in the bottommost stage, Ygis known by,
1

Yr =
B 1+[ﬁ]

Consequently, by changing anyone like K or R we can effortlessly upsurge or reduction the profit of
the object particle [14]. Additional constraint recycled to describe two-phase partitioning is the
concentration factor, dc, distinct as the ratio of produce attentiveness in the favoured stage to the original
product attentiveness.

Scr = CA—; (Product partitions to the higher phase)

Scp = 2“;3 (Product partitions to the lower phase)
Ao
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2.2. Determination of the binodal

By settlement, the constituent mainly in the lower layer is represented as abscissa and the
predominant element in the upper stage is represented as ordered. The three systems are explained
realistically.

2.2.1 Turbidometric titration

In the tubing, with suitable backup solutions, formulate systems through different configurations of
recognized weight. Note the added size due to titration, for example, if 5 g methods are organized, use
10 ml tubes. As an example, shows the systems for different systems that can use PEG-phosphate and
PEG-dextran, and the essential designs. This can be replicated in a worksheet to permit easy intention.
Note down the mass of the tube and titration drop by drop, with suitable dilution till the scheme is
zeroed, i.e, a stage is formed.

This can be done through the scheme is continuously mixing or accumulation a droplet,
collaborating, adding a second drop and continues the same process. To confirm that it has formed a
single-stage system, the schemes must be centrifuged (for example 1000-2000 g, 5 min). Record the
concluding mass of the tube and estimate the mass of the additional dilution just before the formation
of a phase. Since the number of graduate systems is relative to the total of points in the binodal, superior
precision is obtained with a superior number of schemes [15].

2.2.2 Cloud point method

Balance 5 g of a standard solution of constituent X into a 25 ml narrowed flask. Then add drop by drop,
a reserve solution of the Y component up to the principal indication of turbidity, which is the cloud
point. Note the weight of the Y component necessary for the mixture to become cloudy. This provides
the first point in the binodal. Also, add a known weight of diluent lower the cloud point and duplication
as indicated [15-16].

2.2.3 Determination of the Tie line

Measuring the connection line for polymeric schemes comprising an optically active composite, for
example, PEG-dextran, PEG-Ficoll and ethylene oxide-propylene as well as oxide-Reppal PES 100.

2.2.3.1 Polymeric Methods Comprehending One Optically Active Polymer

Formulate a standard curve for the lively constituent, in the variety of 0 to 10% (p / v), i.e. inside the
linear series, through the identical sections arrange a second standard curve for the refractive measure
of the index. If the scheme is arranged in a shield, the average curves for the clean constituents must be
completed with a similar safeguard, since the salts similarly subsidize the refractive index. Get ready
the phased scheme for investigation, assembly sure that the phase components mix well; let the phases
separate.

To ensure complete separation, centrifuge at low speed (for example 1000-2000 g, 5 min). The
system proportions should be appropriate to permit deduction of at least 5 g upper and lower stage for
phase concentration investigation and an additional quantity for density extents. Distinct the higher and
subordinate stages building certain not to origin stage relations. Make the suitable dilutions, for example,
watery 5 g of phase with the suitable solvent to 25 ml in a volumetric container. Extent the visual
revolution for every stage and estimate the individual concentrations. The concentration of another
constituent is resolute by determining the refractive index of the developed and subordinate stage and
deducting the influence of the refractive index acquired from the optically lively constituent [17].

2.2.3.2 Polymer-Salt Systems

Formulate a standard curve aimed at salt conductivity within the linear series (in% w / v). Arrange the
stage schemes as indicated above and eliminate 5 g of samples of the higher too subordinate phases and
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diluted with liquid and lyophilized, then note the dehydrated weight. Eliminate an additional section
from the higher and subordinate stage, diluted with water and extent the conductivity of every stage.
Estimate the salt absorption and deduct the mass involvement of the dehydrated mass of the section [16-
18].

3. Results and Discussion
In this investigation, various experimental parameters were optimized such as speed of agitation (200
rpm, 300 rpm, 400 rpm & 500 rpm) and solvent ratio (1:1, 2:3 and 3:2). Extract samples were pipette
out at specific time intervals like every 15 min and further standard Folin—Ciocalteu’s method was used
for analysis purposes. The obtained outcomes indicated that the TPC concentration of TPC in the
extraction stage at a specific time. By changing the parameters speed of agitation and solvent ratio in
the batch reactor at different times the results were optimized and used for further study.

3.1 Speed of agitation

About 5 g of powder of neem leaves was weighted and fed to 50 ml of batch reactor along with AMS
salt (20 %w/w) and 50 ml of PEG (30 %w/w) at a temperature of 30°C till the extraction rate was a
steady-state. The maximum speed of agitation produces high turbulence in the batch reactor and
increases the rate of mass transfer [11]. The results of various experiments were performed for multiple
agitation speeds is shown in figure 3.1 The experimental results shows that the concentration of TPC at
200 rpm significantly low as compared to 500 rpm, but there could be a marginal difference of TPC
concentration of 400 and 500 rpm, speed of agitation., therefore for the further study, speed of agitation
(400 rpm) was used. The circulation of TPC compounds from the neem leaves powder in the solvents
could expand with the accumulative agitation speed. An added rise in the agitation speed has no
substantial effect on final extraction yield; it clues that external mass transfer fighting is inconsequential
at 400 rpm

Concentration (mg of GAE /g)
(@]

—0—200RPM —@—300RPM —@— 500 RPM
0 50 100 150 200
Time (Min)

Fig. 3.1 Concentration of TPC obtained from Batch at temp 30°C speed of agitation 200, 300, 400 &
500 rpm)
3.2 Effect of Solvent Ratio (AMS: PEG)

The TPC concentration values in the extract were considered for changed extraction times at different
solvent ratios (1:1, 2:3 & 3:2) and the same is shown in Figure 3.2. About 5 g of powder of neem leaves
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was weighted and fed to 50 ml of batch reactor along with AMS salt (20 %w/w) and 50 ml of PEG (30
Jow/w) at a temperature of 30°C till the extraction rate was a steady-state. There was an increase in TPC
concentration and experiential for solvent ratio 01:01. A substantial quantity of solvent favours an
additional concentration gradient and cuts diffusional resistance that rises the rate of extraction rate.
There was a rise in TPC concentration, for the solvent ratio of 1:1 to 3:2. A substantial quantity of
solvent tends to the added concentration gradient and drops diffusional resistance that rises the rate of
extraction [11].

Time Vs Concentration

—0—02:03 —e—01:01 03:02

Concentration (mg of GAE /g)
© = N W kA LI O

0 50 100 150 200
Time (Min)

Fig.3.2 Effect of Solvent Ratio (AMS: PEG)

4. Conclusion

The investigation of the ATPS method was beneficial for the sub sequential treating of biomolecules.
Also, the experimental parameters were optimized such as speed of agitation and solvent ration and the
optimized parameters as 400 rpm and 01:02 solvent ration respectively with AMS salt (20 % w/w) &
PEG (30 % w/w). The obtained extract also contains alkaloids, flavonoids, tannins, glycosides, acids
and total phenolic compounds (TPC). The extracted Oleic acid by ATPS technique was measured with
gallic acid equivalent (GAE) of TPC extracted from neem leaves powder. The determined concentration
of oleic acid in the practice of TPC is 8.033 mg of GAE/g from the optimized experimental parameter.
The optimized results can be used for a commercial process on an industrial scale.
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Abstract

The world has seen a transformation due to the recent pandemic. The field of education is drastically affected by it. There
is a need to move from classroom teaching to online teaching, and the biggest hurdle is to impart practical knowledge. This
paper attempts to study the concepts like M-ary Phase shift keying (PSK) and M-ary Quadrature amplitude modulation
(QAM), used in modern-day communication systems, using a simulation platform. For this purpose, simulation using a
graphical user interface (GUI) is proposed to study various M-ary PSK and M-ary QAM types. MATLAB is used to
implement the GUI. The modulation, transmission, demodulation, and recovery of a signal implemented through the GUI
will help learners understand the concepts better. Moreover, the constellation diagrams for M-ary PSKs and M-ary QAMs
can be examined using the developed GUI.

Keywords- Phase Shift Keying (PSK), Quadrature Amplitude Modulation (QAM), Constellation diagram, Graphical
User Interface (GUI)
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1. Introduction

The field of digital communication is growing and evolving rapidly, modulation techniques and their
enhancements have become important. The digital modulation techniques must be tested and analyzed using
the latest mathematical simulation platforms for improvements and effectiveness. With the development of
communication techniques, the demand for reliable and fast data transmission has increased, which is also a
reason for the simulation and analysis of these modulation techniques. Now that we know about increasing the
data rate by changing the envelope, phase, and frequency of the carrier signal, different digital modulation
schemes based on keying techniques are used to implement digital communication systems. These modulation
schemes map the baseband data into more than four possible carrier signals because the degrees of freedom are
two, i.e., phase and amplitude. In M-ary signaling, two or more bits are grouped, and symbols have some energy
associated with them, known as symbol energy. The number of signals that can be generated is given by M=2",
where m is an integer indicating the number of bits. Different modulation types like amplitude shift keying,
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frequency-shift keying, and phase-shift keying exist depending on whether the amplitude, phase, or frequency
is changed. The modulation technique is called Quadrature Amplitude Modulation (QAM) when the amplitude
and phase are varied.

These days communication systems are studied through the simulation environment Sadinov et al., 2017.
Implementation and calculation of the BER of M-PSK and M-QAM can be done using the signal space approach
Lu et al., 1999. Laboratory sessions can be conducted in three ways, first, the live hands-on sessions, second,
through simulation, and third remote laboratories Nickerson et al., 2006. Conducting laboratory sessions for
engineering education needs a careful lookout, with detailed dos and don'ts Krivickas et al., 2007. A different
approach needs to have opted for teaching-learning in distance learning mode Tomei, 2010. Digital
communication experiments can have a wide range of concepts from basics to complex like jamming Wickert,
2011. MATLAB is used as the simulation platform and is a suitable platform for explaining wireless
communication concepts to undergraduate students Zheng et al., 2007. Simulink being graphical, this
programming environment gives good visualization of the results Hirst et al., 2013. The advanced applications
of digital communication can be designed using MATLAB Yuting et al., 2010. The GUI can be converted to a
mobile application for ease of access. Also, GUI will help in increasing learning efficiency. Interactive learning
software can improve the learning experience of the students Naim et al., 2016. The programming approach can
help the learners to understand software engineering Douglas 2005. The further sections elaborate on the
concerning theory and methodology that were undertaken to implement the idea presented in the paper. The
second section describes the considered modulation technique along with the role of noise in the communication
system. The third section deals with the discussion and interpretations of the developed GUI. The conclusion
drawn through the implementation and execution of is the presented idea is elaborated in the fourth section.

2. The Modulation Techniques

The section describes the theory behind the considered modulation technique and methodology opted to
implement the GUIs. It is essential to emphasize the importance of M-ary encoding and the modulation
techniques. The section concludes with a brief description of noise in the communication system in general and
developed GUI in particular.

2.1. M-ary Encoding

To represent a signal using more than two bits, we use the word M-ary. The term M defines the number of
bits being used to transmit one symbol, and it also gives an insight into the combinations and energy levels. M-
ary encoding plays a critical role in digital modulation and communication. It improves the SNR, increases
power and bandwidth efficiency in a modulation scheme. Different M-ary encoding is used in the digital world.
Due to the features mentioned above, the encoding techniques are known with specific names. For instance, a
2-ary Phase Shift Keying modulation (2-PSK) is known as Binary Phase Shift Keying. Similarly, 4-PSK is
known as Quadrature Phase Shift Keying.

In these modulation techniques, two or more bits are considered together to form a symbol, and the symbols
Si(t), Sa(b), -..... , Sm(t) are transmitted during the symbol period T. The possible number of signals depends on
the value of M.

These modulation techniques find attractive application in the band-limited channels because of their higher
bandwidth efficiency at the expense of power efficiency. There are certain drawbacks of these modulation
techniques, like, poor error performance because of the minimal separation between the signals. Another
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important point that needs to be taken into consideration is the bit rate and baud rate. Different modulation
techniques result in different baud rates, which vary the bandwidth requirement of the signals.

As the value of M goes on increasing for a particular modulation scheme, the number of bits transmitted per
symbol also increases, the resulting combination of bits forming a signal increases and, in turn, increasing the
constellation points in a constellation diagram. With the rise in the constellation points, there tends to be some
inter symbol interference (ISI) between the points. This results in distortion and corruption of the transmitted
signal as the decision boundary of one symbol start interfering with the other symbols' boundary.

2.2. BPSK

It is a two-phase modulation. A binary message with O and 1 is represented by two different phase states,
i.e., 0° and 180° for 0 and 1, respectively. For generating a BPSK signal, a basis function is chosen. Once we
get the basis function, any vector present in the signal space can be represented as a linear combination of this
function. In BPSK the modulation is done by varying the phase of the basis function depending on the message
bits. The phase states of the carrier signal can be represented as follows:

S.(t) = A, cos2nf,t, 0<t<T,forbinary 1 (1)
So(t) = A, cos2nf,t+ m), O0<t<T,forbinary0 (2)

Here A, represents the amplitude of the sinusoidal signal, f. is the carrier frequency calculated in Hz, ¢ is the
instantaneous time in seconds, and 7}, is the bit period in seconds. The signals Sy and S; denote the modulated
signal when information O and 1 are transmitted, respectively.

The BPSK transmitter can be implemented using the nonreturn to zero (NRZ) polar coding method and
multiplying the output by a reference oscillator running at carrier frequency f.. In this case, it is convenient to
choose the oversampling factor as the ratio of sampling frequency (f;) and the carrier frequency (f.).

2.3. OPSK

In this modulation technique, two information bits that are combined as one symbol are modulated. The
modulator is required to select one of the four possible carrier phase shift states. A QPSK signal with a symbol
duration T is defined as:

S(t) = A; cos(2nf.t+ 6,), O0<t<Tforn=1,2734 3)
and the signal phase is defined as:
b = 2n—Dn/4, 4)

Therefore, the possible phase outcomes are m/4, 3n/4, Sn/4 and 7m/4. Equation [4] above requires two
orthogonal basis functions, which are in-phase and quadrature signaling points.

For the generation of a QPSK signal, a splitter is used to separate the odd and even bits from the generated
information bits. The odd bits and even bits are converted to NRZ polar at the same time. It is to be noted here
that the BPSK modulation requires a symbol duration same as that of bit duration, but when QPSK is used, the
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symbol duration becomes twice as that of bit duration. Hence, QPSK sends a message at a rate that is twice as
compared to the BPSK.

2.4. M-ary QAM

Quadrature amplitude modulation is a modulation technique that encodes the information or message signal
with the carrier signal by varying the carrier signal's amplitude and phase. The carrier signal is subdivided into
two signals which are 90° out of phase from each other. These signals are termed In-phase and Quadrature phase
signals. Since both the amplitude and phase are constantly varied, the signal envelope is not constant and has a
higher bandwidth efficiency than other M-ary signaling schemes with the same power consumption. Suppose
M; and M, represent the number of possible values of amplitudes and phases, respectively. The total number
of bits per symbol transmitted is the combination of amplitude and phase modulation and is given by
logo(MM>).

Constellation diagram is used for graphical representation of the envelope of the state of the symbol and is
considered an essential tool in analyzing the performance of QAM. The x-axis and the y-axis of the diagram
represent the in-phase and the quadrature-phase components of the modulated signal, respectively. The
separation between the signals in the constellation diagram tells us about the difference between the modulation
schemes and how the receiver distinguishes them.

To measure the modulation schemes' performance, one needs to calculate the bit error rate (BER) while
assuming that the systems contain additive white Gaussian noise (AWGN).

2.5. Noise

Noise is the unwanted electrical signal that is present in almost every electrical system. It interferes with the
signal and leads to improper or distorted production and reception of the transmitted signal. Due to this,
interference generates specific errors in the signal analysis and affects the sensitivity of receivers.

The noise is present in almost all communication systems and is the primary disturbance in those systems.
AWGN has typically zero mean. The deviation of the received signals with noise increases with an increase in
the variance. This noise is used to model any communication systems where the noise interferences are kept in
check.

3. Results and Discussions

A Graphical User Interface Development Environment (GUIDE) can be used to create custom applications
and user interfaces. A GUI can be made by dragging and dropping components. GUIDE generates two files,
one contains layout information, and the other has implementation code. The simulation of discussed
modulation techniques through GUIs was developed comprising a random signal, converting it into integer
representation, modulation using inbuilt MATLAB functions, adding noise, simulation of the channel,
demodulation using the inbuilt MATLAB function.

The GUI can also take desired inputs from the user and simulate the modulation and demodulation to show
the results. Different parameters can be studied and analyzed through the developed GUI. Used parameters
paved the way to compare the modulation techniques. The GUI of the modulation techniques along with
constellation diagram was developed with the help of ‘push button’, ‘box’ and ‘axes’ widgets in MATLAB.



Simulation of M-ary QAM and M-ary PSK Modulation Techniques...

(&1

Various modulation techniques, including BPSK, QPSK, and QAM, can be learned using the options available
on the GUI, as seen in Figure 1.

Figure 1 shows in-phase, and quad-phase components of the signal are depicted separately along with the
combined modulated signal. From this figure, different phases can be observed at the message transitions from
0to 1 or 1 to 0. Similarly, we can obtain BPSK, 8-PSK, and 16-PSK modulated signals by clicking on the
corresponding push button on the GUI. On clicking the “Navigate to QAM” push button, the other GUI for
QAM will open. In the second GUI, options for 4, 8, 16, and 64 QAM are provided. The learner can click on
the desired technique to be studied. For example, on clicking the push button for 8-QAM, the results of this will
pop up, as shown in Figure 2. A message signal is shown in the digital format (in terms of bits). The number of
symbols is represented in terms of discrete signals in which there are M number of distinct amplitude levels.
The symbols are separated by fixed symbol duration. Modulated signals in analog form can also be seen in the
figure. In the same GUI for 8-QAM, the constellation diagram is also depicted. The reference constellation is
adjusted to the desired constellation. Eight yellow points represent the transmitted symbol. The distance
between each point and origin is different, which specifies the change in amplitude. Similarly, each point is
located at a different location and specifies the phase change. With the help of the constellation diagram, the
learner can easily find out the Euclidian distance for a particular modulation scheme.

Through Figure 3, the 16-QAM can be studied, and it gives the learner a better insight for understanding the
modulated signal and the constellation diagram. The different information signal in digital format is considered
as an input for the 16-QAM. Here also one can observe sixteen different amplitude levels in symbol
representation in discrete form. Continuous, modulated signal can also be seen in Figure 3.
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4. Conclusions

The paper elaborates the M-ary modulation techniques using MATLAB environment. The motivation for
the paper's central theme was employed from the fact that practical teaching has been very difficult in pandemic
situations and will raise an alarming situation if something is not done. Teaching-learning through the use of
the developed GUI will efficiently help the students to visualize and understand different modulation schemes.
The modulations considered are phase shift keying variants (BPSK, QPSK, 8-PSK, 16-PSK) and Quadrature
Amplitude Modulation (4-QAM, 8-QAM, 16-QAM, 64-QAM). The developed GUIs will provide a better
learning experience to the learner. The results show different stages of modulation of the message signal. The
constellation diagram of the received signal after passing through the channel in the presence of noise can also
be observed. With the increase in modulation order, Euclidian distance decreases; thus bit error rate increases.
The lower value of modulation has disadvantages such as transmission problems, lesser bandwidth efficiency,
and lesser power efficiency. The theoretical concepts of digital modulation techniques can be taught to a learner
using the developed GUI for an improved learning experience without compromising on practical aspects in
online or distance learning mode.
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Abstract

The paper proposes a robust control algorithm for the piezoelectric energy scavenging in the presence of uncertainties.
The nonlinear dynamics makes the piezoelectric actuators unstable and shows substantial uncertainty and disturbances in
the output. In this study a closed loop step down DC-DC converter along with the Extended State Observer (ESO) is
implemented. This paper proposes step by step design of buck converter and its linear mathematical model. The output of
a buck converter is taken as a feedback along with the heuristic implementation of ESO. Extended state observer is
designed such that it estimates the state and lumped uncertainties. The proposed algorithm is addressed to maintain the
output voltage constant in the piezoelectric energy harvester under the uncertainties. The efficacy of the proposed
algorithm is verified using MATLAB Simulink and the result shown in this paper showcase a better voltage regulation in
the presence of uncertainties and wide range of dynamic input voltage.
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1. Introduction

The demand for renewable energy sources is increasing day by day. The process of the conversion of
renewable energy into electrical energy is referred to as energy scavenging and it can be utilized in many
applications including portable electronics, wireless gadgets and power systems Lu et al., 2010. Energy
harvester is used to recharge the battery and the input for the harvester is dynamic, as it is obtained from
environmental energy sources such as sunlight, wind, etc. Lu et al., 2010. Different energy harvesting
methodologies are available such as piezoelectric Ayrikyan et al., 2017, wind Wu et al., 2013, thermoelectric
Hu et al., 2020 and solar Carvalho and Paulino, 2010. Because of better liberal vibration accessibility and
good harvesting material property, piezoelectric energy harvesting based method is selected Ayrikyan et al.,
2017.

In piezoelectric approach, due to unstable vibration status the output voltage is also changing Grace et al.,
2011. In order to scavenge as much energy as possible, a run-time adaptive mechanism is required to track the
output voltage with the vibration of piezoelectric element Chao et al., 2007. Energy scavenging systems
provide constant output voltage with the growing application of DC-DC converter Gundecha et al., 2016,
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Nguyen et al., 2021. The piezoelectric sensors are used to stimulate the development of specific converters to
operate such actuators Bellmunt et al., 2007. Different switching converter topologies have been employed to
drive such actuators, buck Lakshmi and Raj, 2014, boost Gundecha et al., 2016, and buck-boost Lefeuvre et
al., 2007.

The voltage in the output cannot be considered as constant and it should be controlled by different
strategies. A variety of controlling strategies like PID controller Djmel et al., 2019, fuzzy logic Ardhenta et al.,
2020, and sliding mode control Utomo et al., 2020 are available to control the power converter. The effects of
uncertainties and disturbance in control are estimated by introducing some observing methods like disturbance
observer (DO), State and disturbance observer (SDO) Chavan et al., 2019, Discrete Kalman Filter and High
Gain Observers Ali et al., 2019, H, Wang et al., 2020, Luenberger Observer Wang and Li, 2020. Extended
state observer (ESO) Han, 2009 is a better observing technique that can estimate both state as well as
disturbance with less plant information Li et al., 2011. The ESO is used to estimate the present uncertainty and
disturbance in order to minimize the effect in the output Bin et al., 2014. ESO has been widely applied in
various areas like motion control systems Mahapatro et al., 2019, robot control systems Ma et al., 2020 and
vibrations Shi et al., 2021.

Based on the literature, most commonly used control algorithms and the observers are listed in Table 1.

Table 1. Literature on control algorithms & observers

Control Algorithms Observers

PID Control Disturbance Observer (DO) State & Disturbance Observer (SDO)
Sliding Mode Control (SMC) High Gain Observers Discrete Kalman Filter Observers
Fuzzy Logic Control Hoo Observer

The rest of the paper is organized as follows: Section 2 introduces piezoelectric energy scavenging system.
Section 3 describes the operation of a DC-DC buck converter. Section 4 gives the mathematical modelling of
DC-DC buck converter. Section 5 explains the concept of control design. The results are shown with related
discussion in section 6. The paper is concluded in section 7.

2. Piezoelectric Energy Scavenging

Piezoelectric materials are used for energy scavenging to convert mechanical strain into an electrical form
due to their small size and the piezoelectric effect. The equivalent circuit of a vibrating piezoelectric element
can be modeled as a source of sinusoid current ip(?) parallel to its C, electrode capacitor.

AC-DC rectifier is required as the output of piezoelectric material is an AC signal. The magnitude of the
polarization current /, depends on the level of mechanical excitation of the piezoelectric element, frequency of
mechanical vibration and hence the rectifier voltage may not be constant Ottman et al., 2003. The ability to
achieve and maintain constant output voltage is accomplished by placing a DC-DC step-down converter
between the rectifier and the electronic load as shown in Fig.1. A DC-DC step-down converter is known as
buck converter. A buck converter is placed between the rectifier and the electronic load. The control approach
used an extended state observer (ESO) for estimating state as well as lumped disturbance. This strategy gives
constant and regulated output voltage by using ESO in the presence of certain uncertainties.



Robust Control Algorithm for Piezo-electric Energy Scavenging 3

WO,
;' ig(t) = Isin(wt) ‘: Y Y
: G : DC/DC
; A ) ' A
: G I H ’?. Converter Ry
H H v
:\ Piezoelectric Element ,'; ]‘i A

Fig. 1. Energy harvesting circuitry

The DC component of the output current and the rectifier capacitor voltage give the power of the piezoelectric
element Ottman et al., 2003 are shown as;

. 21 2V, wC 2V
(D =—"1——" P(1) ==+
s s T

(1, -v,0C,)

Where V_ is the rectifier capacitor voltage and @ is the resonating frequency.

The controller of the converter is designed to achieve and maintain the constant output voltage in presence
of the uncertainties. The output obtained from the piezoelectric sensor is characterized and studied for
selection of proper voltage levels for further interface. The frequency of vibration plays an important role in
the generation of the corresponding electrical voltage Ottman et al., 2003, Volture. The characteristics of a
piezoelectric sensor when operated in different conditions are shown in Table 2. The tip mass range is
considered from 0 gram to 7.8 gram and their corresponding variation in frequency, AC voltage and rectified
DC voltage is stated in Table I. The system efficiency depends on the rectification output in conjunction with
the DC-DC converter. A step down converter is used to maintain the constant output voltage.

Table 2. Characteristics of piezoelectric sensor

Tip Mass Frequency Open Ckt. Rectified O/P Tip Mass Frequency Open Ckt. Rectified O/P
(gram) (Hz) Vg (Vae) (gram) (Hz) Vtg (Vae)
(rms) (rms)
0 120 32 3.11 24 75 6.5 7.7
0 120 44 4.8 24 75 7.5 9.17
0 120 5.5 6.3 24 75 11.5 14.81
0 120 10.1 12.84 7.8 50 10.3 13.12
2.4 75 4.7 5.22 7.8 50 15.4 20.31

3. Buck Converter

Buck converter is referred to as step down converter. In a buck converter, an unregulated DC input voltage
is converted to a regulated low DC output voltage. A typical buck converter is shown in Fig 2. The buck
converter comprises a power MOSFET Ramirez et al., 2006 used as a controllable switch O with two states
4 =0 and g =1, a diode D, an inductor L, and a filter capacitor. The buck converter is connected to a DC

source which is rectified from piezoelectric output of voltage E that provides a regulated DC voltage V, to the
load resistor R.
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When the MOSFET Q is ON, the diode D is reversed biased and the input current, I; flows through the
inductor L and resistor R. When the MOSFET Q is OFF, the diode D gets conducted and the inductor current
flows through the inductor, capacitor and resistor.

Fig. 2. Circuit diagram of buck converter

Therefore the output voltage depends on the input voltage, duty cycle and it is always less than the input
voltage. The inductor value depends upon the frequency, load and ripple current, input and output voltages
Lakshmi and Raja, 2014. Designing a good performance buck converter, the inductor ripple current should lie
between 10% to 20% of the output current. The output voltage ripple is the most important criterion for
selecting the capacitors.

The output voltage, value of inductance and capacitor are given as;

1
e (E_Vum)xd :7L
Vo=Exd TV B/, XAV,

Where d is the duty cycle.
4. Modeling of Buck Converter

Consider the ideal configuration as shown in Fig. 2, to describe the dynamics of DC-DC buck converter.
The mathematical modeling of a DC-DC buck converter is based on the controlling action of switch Wang et
al., 2015.

When the switch is ON (i.e. at ¢ = 1), the equation is obtained by applying Kirchhoff’s laws to the circuit
shown in Fig. 2.

di, E-V,
d L (1)
av, i, Yy
d C RC (2)

Where i, is the inductor current and V/; is the output voltage.

When the switch is OFF (i.e. at £ = 0), the equation is obtained by applying Kirchhoff’s laws to the circuit
shown in Fig. 2.

di, -V,

L0 3
dt L )
v i, Vo

dt C RC
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Then combining equation (7), (2), (3), (4) and when p € [0, 1], the average model can be written as;

di, _ HE-V,
dt L (5)
v, i, V,

d& C RC

(6)

In practice, the load resistance may vary and the assumed nominal value of R is R.

Let z = (V(J —V,gf) and gz =(i%) —(‘% CJ be the state variables, hence the model is rewritten as;
0

ERZ
=L 0 gt (7)
9T 0T RC 71

Where ¢,() Y% . Y% s the mismatched disturbance.
RC R,C

Therefore;

s HEZVe 1 L Vo
* Lc Rc\C RC

It can be simplified as;

. ILIE‘_Vref Zl 1 [ VO VO J
Z2 =

(8)

LC LC R,C

9)

Denoting; "y HE=V., and @,(1) = —1[‘/0—‘/0j
LC R,C

The model can be simplified using equation (7) and (9) as;

21 =2, ¢, (1) 1o
. 1 <y
—u—— -2 4o (s
2 IC RC (02()

(11)

5. Control Design

A robust control for variable load in a DC-DC buck converter is designed in this section with a

piezoelectric energy scavenging system. The ESO is used to estimate two states as well as disturbance Han,
2009. A proposed control configuration is shown in Fig. 3.
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Consider the mismatched disturbance estimation of ¢, (t), based on the ESO technique is designed as;

Piezo input(E)

W,

;" it) = Iysin(ot) A S

= =~
C

\ Piezoelectric Element ! K K l

|
B =yl
) 7 xD r'f\(' %lf

reference
Controller

Fig. 3. Proposed control configuration

Z71:22"‘Z2_ﬂ1(21_21) (12)
ZT2:_ﬁ3(21_zl) (13)
Where, z, = Z,, 2, =(51(l‘) and B, >0, B, >0.
From the equation (7), (8), (9) and (10) the relationship between ¢, and @, is given by;
#0=¢ ¢
In a buck converter, ESO is employed to observe and estimate the disturbance ¢; of a plant and which is

based on control input and plant output. The proposed ESO-based system under mismatched disturbance is
designed in Gundecha et al., 2016, Mahpatro et al., 2015 as;

@,(t) (14)

Z Z ~ A A
M:|:i+RO2C_¢2_klZ1_k2(Z2+¢l)} (15)

6. Results and Discussion

The proposed algorithm has been tested for voltage tracking in a buck converter with piezoelectric energy
scavenging system. The responses of variable output load resistance and dynamic changes in input voltage are
tested on the propose algorithm.

The proposed work is used to control and analyse the effect of dynamic variation in piezoelectric input.
From Ottman et al., 2003 the trajectory as shown in Fig. 4(a) is designed. For variable input voltage E, the
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load resistance is changed from 200Q to 150Q. From Fig. 4(b), it is observed that the controller design in
equation (/) estimates the changes in the state and adjusts the duty cycle for getting output voltage at 4.5V.

1

20 14
0.8
15 4.2
1 = 0.6 e
=4
10 0.4
3.8
5 0.2 _
- 0 2 4 G 8 10 3.6
0 2 4 8 3. 4 _
. ' time (sec) 0 4 G 8 10
time (sec) fime (sec)

. . b) Duty Cycle (u)
() Variable input voltage (E) (b) Duty Cycle (1 {¢) Output Voltage (V},)

Fig. 4. Dynamic variation in piezoelectric input

Case 1: Variable Load Resistance (Ry)

The buck converter is evaluated under variable load resistance conditions for tracking the reference
voltage. The input voltage is considered as, £ = 8V, reference voltage as, Vs = 4.5V. The tracking and
estimation performance for /80Q2 resistance is shown in Fig. 5. The duty cycle (1) and the controlled output
are shown in Fig. 5(c), 5(d). The results are tested for different R; range from 140Q to 240Q. The cumulative
results for Case I are illustrated in Table 3.

Table 3.Performance result for variable load resistance

R, n Tracking Error Estimation Error R, n Tracking Error Estimation Error
() V) (Zl =V - Vo) (e=2z-2) (€2) V) (a = Vs -v,) (e=z- 21)
180  0.5466 0 0.0026 230 0.5861 0 0.0051
200  0.5777 0 0.0031 240 0.5962 0 0.0076
15 0
1 -5
& &'
0.5 ;
10
0
0 2 4 6 o in n 2 4 G 5 10
time (sec) me Fsec)
() Tracking error (z;)  Fig. 5. Variable load resistance (R;) » variable (z2)
0.75 5
0.7 5.5
= 0.65 N
5
0.6
. 4.5
0"“() 2 4 G 8 10 0 2 4 G ] 10

time (sec)
(c) Duty Cycle ()

time (sec)
(d) Output Voltage (V)
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Case 2: Variable Input Voltage (E)

The estimation and tracking performance for an input voltage is tested for different E range from 8V to
16V. The results are illustrated in Table 4.

Table 4.Performance result for variable input voltage

E n Tracking Error Estimation Error E u Tracking Error Estimation Error
W) (th) (Z, =V - V‘,) (e == 21) W (vnm) (ZI =V _Vo) (e =4 = 31)
8 0.5548 0 0.0013 12 0.3698 0 0.0013
10 0.4438 0 0.0013 14 0.3170 0 0.0013

Case 3: Variable Reference Voltage (V)

The reference voltage is varied from 3.8V to 5.8V and the load resistance R,= 200 with the input voltage
E=8V. The proposed controller is suitable to regulate the required output voltage. The results for variable
reference varied from 3.8V to 5.8V are shown in Table 5.

Table 5.Performance result for variable reference voltage

Vier u Tracking Error Estimation Error Vier u Tracking Error Estimation Error
v V) (a1 =V V) (e=z-2) v W, (& =v,, -V, (e=z-2)
3.8 04685 0 0.0011 45 0.5548 0 0.0013
4.0 04931 0 0.0012 5.8 0.7150 0 0.0017

The proposed work shows the robust voltage tracking of buck converters for piezoelectric energy
harvesting and the results are verified in simulation. The different cases of the piezoelectric energy scavenging
are considered and obtain better voltage tracking results with various dynamic constants. The effects of
disturbances are compensated by ESO, caused by load and input uncertainties.

7. Conclusions

The paper proposed a robust control approach for DC— DC buck converter for scavenging electrical energy
from a mechanically excited piezoelectric element. The disturbances caused by variation in load and input are
compensated by using ESO. A good disturbance rejection against input and load resistance variation is
obtained with better voltage tracking performance and state estimation. A robust control strategy with
application to piezoelectric energy scavenging for uncertain dynamics is confirmed.
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Abstract

In the field of knowledge discovery in databases
(KDD), the effectiveness of association rules is
important. Association rules are a technique of data
mining, wherein we identify the relationship
between one item to another. For mining, the
association rules Apriori algorithm is widely used.
The idea of the Apriori algorithm is to find the
frequent sets from a transactional database.
Through the frequent sets, association rules are
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Abstract

This work focuses on hand movement classification from electromyography (EMG) signals using machine learning algorithms. The use of EMG
signals for the human-human interface to move a paralyzed person is discussed. EMG signals are generated when the electric potential of the
muscles changes after receiving signals from the brain due to the contraction or expansion of muscles. EMG signals were collected by connecting
electrodes to a person's arm and they were recorded using the BYB Spike Recorder App. Features were extracted from these signals and a dataset
was obtained using these features. Hand movement of the person using this dataset was classified using various algorithms like k-nearest
neighbor (KNN), support vector machine, naive Bayes, and decision tree. All algorithms offered a promising accuracy of around 90%, except KNN,
whose accuracy was 60%. Thus, they can be used to control movements of people with disabilities by a human-human interface.
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Abstract. The aqueous two-phase separation system (ATPS) signifies an
environmentally responsible approach for the extraction of bioactive compounds
from a plants basis, as it is a liquid-liquid fractionation technique centred on the
inconsistency of two aqueous solutions. In this investigation, various
experimental parameters are optimized as the speed of agitation (200, 300 400
and 500 rpm) and solvent ratio (1:1, 2:3 and 3:2) with 20 % (w/w) of Ammonium
Sulphate (AMS) salt composition and 30 % (w/w) of Polyethelyene Glycol (PEG).
The obtained extract contains alkaloids, flavonoids, tannins, glycosides, acids
and total phenolic compounds (TPC). The extracted Oleic acid by the ATPS
method was measured with gallic acid equivalent (GAE) of TPC extracted from
neem leaves powder. The determined concentration of oleic acid in the practice
of TPC is 8.033 mg of GAE/g from the optimized experimental parameter. The
optimized results can be cast off for a commercial process on an industrialized
scale. Also, the mathematical modelling investigation was done to intent the
critical impeller speed (Njs) with the Zwittering model. The identified model
calculates the essential speed of agitation (rpm) for maximum extraction yield.

Keywords: Oleic acid, Total phenolic compounds (TPC), Aqueous Two-Phase
Separation System (ATPS), Gallic Acid Equivalent (GAE), Critical Impeller
Speed (Njs).

1. Introduction

Herbs are used for flavouring, food, medicine, or perfume from ancient times. Culinary use naturally
differentiates herbs are implying the leafy green portions of spice also a product from a different part of
the plant containing seeds, roots, bark, and fruits. Furthermore, medicinal contents available in the
plant's parts are used for the production of some pharmaceutical products such as aspirin, colchicine,
ephedrine, morphine, physostigmine, pilocarpine, quinidine, reserpine and vincristine, etc [1-2]. The
approach of isolating the bioactive components from the medicinal plants and used for the
manufacturing of some pharmaceutical products are becoming prominent. Generally, organic solvents
such as methanol, ethanol and diethyl ether are usually helped for extracting the bioactive compounds
as of plant basis by the outmoded extraction arrangements. These solvents are relatively expensive,

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
BY of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOIL.
Published under licence by IOP Publishing Ltd 1



ICRAMAE-2021 10P Publishing
IOP Conf. Series: Materials Science and Engineering 1224 (2022) 012016 doi:10.1088/1757-899X/1224/1/012016

needs distinctive processing conditions and most importantly disposal of the solvents is a major concern
as they are not environmental responsive [3].

Conventional extraction processes are time-consuming and need more solvent for carrying out an
operation, also after extraction, the added cost of purification and solvents recovery makes the process
uneconomical.

Whereas, ATPS two-stage extraction is developing as a successful and flexible green system for the
downstream handling of biomolecules. Fluid two-stage frameworks are low unpredictability
frameworks with high adaptability [4]. That is, an expansive assortment might be acquired utilizing
substances that pursue the Green Chemistry guideline on ecotoxicity, biodegradability, bioaccumulation
and constancy, limiting waste and amplifying yields. Furthermore, they conform to the guideline of
changeover of naturally safe structures to permit work under air weight. Since the 1970s numerous
classified and out examinations have announced the filtration of proteins and other biologic materials
utilizing ATPS, and numerous specialists have considered different operations of ATPS for the
extraction and cleaning of organic products [5]. However, the utilization of such frameworks for the
recuperation of phenolic mixes from plant materials is extremely constrained. In addition, there is broad
writing about the thermodynamic properties of ATPS be that as it may, to the best of our insight, their
application to crude unpurified examples has been very constrained [6].

Subsequently, the late nineteenth-century fluid two-phase extraction has been identified to the entire
world. Aqueous two-phase can be framed through an extensive diversity of characteristics or else
engineered water-solvent polymers& salt blends [7]. Watery two-phase extraction is developed for
protected, sparing partition and cleaning of biomolecules, for example, proteins and catalyst extraction.
Fluid extraction has numerous favourable circumstances; it is biocompatible, has low interfacial surface
pressure among stages and it has high water content, the procedure can incorporate and the ability for
strengthening [8-9].

Likewise, the level of corruption for biomolecules is low. In any case, two-polymer and polymer-
based salt frameworks have developed quickly and a considerable measure of effort has been placed
keen on concentrate this strategy utilizing these sorts of aqueous two-phase separation systems (ATPS).
Aqueous two-phase extraction is known as an operative, adaptable and significant developing green
method for the subsequential treating of biomolecules. This strategy has points of interest completed
traditional extraction systems similar to, simplicity of scaling-up, condition benevolent, minimal effort,
fit for nonstop activity and is effective for some sorts of trials exceptionally for the fixation and
refinement of biomolecules. The utilization of partiality in ATPS can affect the developed recuperation
earnings and developed refinement bends of bio consistent items such as it is an essential phase
recuperation strategy [10]. Water as the foremost constituent of together stages in ATPS practices a
moderate setting for bioactive molecules to distinct and polymers steady to the assembly and biotic
doings through further liquid-liquid extraction approaches could impairment natural goods since of the
development circumstances and biological solvents such method reduces the purity of active ingredient
present in the extract.

There are two fundamental sorts of ATPS: polymer-polymer and polymer—salt frameworks. The
mind-boggling expense of some shaping stage polymers (e.g dextran) limits the use of these frameworks,
just legitimized when the expense of the result of intrigue is extensive. Consequently, the choice of the
more temperate polymer—salt frameworks is profoundly suggested [10-11].

The novelty of the proposed work is that during the extraction itself two different layers of aqueous
solution and salt is obtained, which can help further to reduce the cost of separating components. Also,
the systems can be designed by partying a diversity of components in water and two-polymer and
polymer-salt systems have developed quickly. The said work majorly focuses on the extraction of oleic
acid from neem leaves to powder using ATPS (water + polymer + salt) based on PEG and ammonium
sulphate. The aim is to optimize various experimental parameters (time, ATPS composition, particle
size) for the removal of Oleic acid from neem leaves powder and its additional practices as natural
antioxidants.
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2. Material and Methods
The Neem powder was obtained from Hari Parshuram Aushdhalya, Pune., Polyethelyene Glycol (PEG)
was procured from SRL Chemicals Pvt Ltd, Mumbai. Folin Ciocalteu’s reagent was procured from
Qualigens Fine Chemicals, Mumbai. Ammonium Sulphate (AMS) was procured from S.D. Fine
Chemicals Pvt Ltd, Mumbeai.

2.1. Batch extraction

Batch extractions are a modest method for the extraction of bioactive compounds. The stages in this
method are equipped with a 50 ml glass reactor with a four-bladed glass turbine impeller and the
combination to be divided is supplementary. Subsequently collaborating, phase parting is proficient each
by resolving below gravity. The stages are disconnected and investigated to improve the alienated
constituents of the preliminary mixture. The object product would be focused at any of the stages and
the pollutants in the additional form. In various cases, reclamation and attentiveness of the product that
produces beyond 90% can be attained with a particular extraction stage.

One particular phase removal does not give adequate retrieval, recurrent extractions can be supported
obtainable in a sequence of communicating and parting components [12]. The fluid dividers into two
stages, each covering added 80% liquid. When basic biomolecules are supplementary to these
combinations, biomolecules and cell wreckages are dividers among the stages; by choosing suitable
circumstances, cell remains can be limited to one stage as the object bioactive molecule barriers. The
segregating of biomolecules among segments mostly be contingent on the equilibrium connection of the
arrangement. The partition coefficient is demarcated as [12-13].

K CaT
CaB

Where Car is the equilibrium attentiveness of constituent A in the upper phase and Cag is the
equilibrium adsorption of A in the lesser phase. If constituent A helps the greater stage the worth of K
will be better. In numerous aqueous arrangements, K is continual finished with an extensive collection
of deliberations, as long as the molecular possessions of the stages are not transformed. The theoretic
yield in the topmost stage, Y7, can be premeditated relative to the capacity ratio of the stages, R (up to
volume / below volume), and the partition coefficient K of the object molecule as follows [12-13]:

Yo = VrCar _ ViCar — 1
VoCo VeCaTr+VBCap 1+[$]

Similarly, the theoretic yield in the bottommost stage, Ygis known by,
1

Yr =
B 1+[ﬁ]

Consequently, by changing anyone like K or R we can effortlessly upsurge or reduction the profit of
the object particle [14]. Additional constraint recycled to describe two-phase partitioning is the
concentration factor, dc, distinct as the ratio of produce attentiveness in the favoured stage to the original
product attentiveness.

Scr = CA—; (Product partitions to the higher phase)

Scp = 2“;3 (Product partitions to the lower phase)
Ao
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2.2. Determination of the binodal

By settlement, the constituent mainly in the lower layer is represented as abscissa and the
predominant element in the upper stage is represented as ordered. The three systems are explained
realistically.

2.2.1 Turbidometric titration

In the tubing, with suitable backup solutions, formulate systems through different configurations of
recognized weight. Note the added size due to titration, for example, if 5 g methods are organized, use
10 ml tubes. As an example, shows the systems for different systems that can use PEG-phosphate and
PEG-dextran, and the essential designs. This can be replicated in a worksheet to permit easy intention.
Note down the mass of the tube and titration drop by drop, with suitable dilution till the scheme is
zeroed, i.e, a stage is formed.

This can be done through the scheme is continuously mixing or accumulation a droplet,
collaborating, adding a second drop and continues the same process. To confirm that it has formed a
single-stage system, the schemes must be centrifuged (for example 1000-2000 g, 5 min). Record the
concluding mass of the tube and estimate the mass of the additional dilution just before the formation
of a phase. Since the number of graduate systems is relative to the total of points in the binodal, superior
precision is obtained with a superior number of schemes [15].

2.2.2 Cloud point method

Balance 5 g of a standard solution of constituent X into a 25 ml narrowed flask. Then add drop by drop,
a reserve solution of the Y component up to the principal indication of turbidity, which is the cloud
point. Note the weight of the Y component necessary for the mixture to become cloudy. This provides
the first point in the binodal. Also, add a known weight of diluent lower the cloud point and duplication
as indicated [15-16].

2.2.3 Determination of the Tie line

Measuring the connection line for polymeric schemes comprising an optically active composite, for
example, PEG-dextran, PEG-Ficoll and ethylene oxide-propylene as well as oxide-Reppal PES 100.

2.2.3.1 Polymeric Methods Comprehending One Optically Active Polymer

Formulate a standard curve for the lively constituent, in the variety of 0 to 10% (p / v), i.e. inside the
linear series, through the identical sections arrange a second standard curve for the refractive measure
of the index. If the scheme is arranged in a shield, the average curves for the clean constituents must be
completed with a similar safeguard, since the salts similarly subsidize the refractive index. Get ready
the phased scheme for investigation, assembly sure that the phase components mix well; let the phases
separate.

To ensure complete separation, centrifuge at low speed (for example 1000-2000 g, 5 min). The
system proportions should be appropriate to permit deduction of at least 5 g upper and lower stage for
phase concentration investigation and an additional quantity for density extents. Distinct the higher and
subordinate stages building certain not to origin stage relations. Make the suitable dilutions, for example,
watery 5 g of phase with the suitable solvent to 25 ml in a volumetric container. Extent the visual
revolution for every stage and estimate the individual concentrations. The concentration of another
constituent is resolute by determining the refractive index of the developed and subordinate stage and
deducting the influence of the refractive index acquired from the optically lively constituent [17].

2.2.3.2 Polymer-Salt Systems

Formulate a standard curve aimed at salt conductivity within the linear series (in% w / v). Arrange the
stage schemes as indicated above and eliminate 5 g of samples of the higher too subordinate phases and
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diluted with liquid and lyophilized, then note the dehydrated weight. Eliminate an additional section
from the higher and subordinate stage, diluted with water and extent the conductivity of every stage.
Estimate the salt absorption and deduct the mass involvement of the dehydrated mass of the section [16-
18].

3. Results and Discussion
In this investigation, various experimental parameters were optimized such as speed of agitation (200
rpm, 300 rpm, 400 rpm & 500 rpm) and solvent ratio (1:1, 2:3 and 3:2). Extract samples were pipette
out at specific time intervals like every 15 min and further standard Folin—Ciocalteu’s method was used
for analysis purposes. The obtained outcomes indicated that the TPC concentration of TPC in the
extraction stage at a specific time. By changing the parameters speed of agitation and solvent ratio in
the batch reactor at different times the results were optimized and used for further study.

3.1 Speed of agitation

About 5 g of powder of neem leaves was weighted and fed to 50 ml of batch reactor along with AMS
salt (20 %w/w) and 50 ml of PEG (30 %w/w) at a temperature of 30°C till the extraction rate was a
steady-state. The maximum speed of agitation produces high turbulence in the batch reactor and
increases the rate of mass transfer [11]. The results of various experiments were performed for multiple
agitation speeds is shown in figure 3.1 The experimental results shows that the concentration of TPC at
200 rpm significantly low as compared to 500 rpm, but there could be a marginal difference of TPC
concentration of 400 and 500 rpm, speed of agitation., therefore for the further study, speed of agitation
(400 rpm) was used. The circulation of TPC compounds from the neem leaves powder in the solvents
could expand with the accumulative agitation speed. An added rise in the agitation speed has no
substantial effect on final extraction yield; it clues that external mass transfer fighting is inconsequential
at 400 rpm

Concentration (mg of GAE /g)
(@]

—0—200RPM —@—300RPM —@— 500 RPM
0 50 100 150 200
Time (Min)

Fig. 3.1 Concentration of TPC obtained from Batch at temp 30°C speed of agitation 200, 300, 400 &
500 rpm)
3.2 Effect of Solvent Ratio (AMS: PEG)

The TPC concentration values in the extract were considered for changed extraction times at different
solvent ratios (1:1, 2:3 & 3:2) and the same is shown in Figure 3.2. About 5 g of powder of neem leaves
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was weighted and fed to 50 ml of batch reactor along with AMS salt (20 %w/w) and 50 ml of PEG (30
Jow/w) at a temperature of 30°C till the extraction rate was a steady-state. There was an increase in TPC
concentration and experiential for solvent ratio 01:01. A substantial quantity of solvent favours an
additional concentration gradient and cuts diffusional resistance that rises the rate of extraction rate.
There was a rise in TPC concentration, for the solvent ratio of 1:1 to 3:2. A substantial quantity of
solvent tends to the added concentration gradient and drops diffusional resistance that rises the rate of
extraction [11].

Time Vs Concentration

—0—02:03 —e—01:01 03:02

Concentration (mg of GAE /g)
© = N W kA LI O

0 50 100 150 200
Time (Min)

Fig.3.2 Effect of Solvent Ratio (AMS: PEG)

4. Conclusion

The investigation of the ATPS method was beneficial for the sub sequential treating of biomolecules.
Also, the experimental parameters were optimized such as speed of agitation and solvent ration and the
optimized parameters as 400 rpm and 01:02 solvent ration respectively with AMS salt (20 % w/w) &
PEG (30 % w/w). The obtained extract also contains alkaloids, flavonoids, tannins, glycosides, acids
and total phenolic compounds (TPC). The extracted Oleic acid by ATPS technique was measured with
gallic acid equivalent (GAE) of TPC extracted from neem leaves powder. The determined concentration
of oleic acid in the practice of TPC is 8.033 mg of GAE/g from the optimized experimental parameter.
The optimized results can be used for a commercial process on an industrial scale.
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rial based microchannel heat sink
was investigated using two different appro FD and Analytical. Microchannel
heat sink with two different cross-sectional ge ectangular and square was considered
for the present study. In the presg FD simulation is carried out using two different

cooling fluids which are liquid w/ate O3 nanofluid. Nanofluid volume fraction of
0.3% was used for present study; en 200-1000 was used for the present study.
For CFD simulation purpose(heat s mension of 25.4mmx25.4mmx2.384mm is
considered in the study. Bo fieonstant heat flux is assumed by providing heat

flux at constant rate at bott|
section microchannel he, diameter is kept same in both the cases and CFD
simulation was conduc ith using water- Al,O3 nanofluid as the working fluid the
etter performance in terms of cooling as compare to the
Its in rectangular section calculated using water Al,O3
d Analytical approach are in good agreement with difference of

square cross sec
nanofluid using b
13.4%

Keywords:
CFD.

al fluid dynamics, Heat transfer, Microchannel heat sink, ICEM-Fluent

1. Introductig
of smaller and compact devices has been increased tremendously. Modern
onic devices is the best example of it. Along with using this device,
as been increased also as if it is not removed then it might damage
esearchers have presented their work regarding effective heat transfer and faster
>vices so as to protect these devices using microchannels and minichannels.
Microchannel 2 inichannel heat sink study has been carried out in various literature using different
working fluids an nt geometries for investigating the cooling performance and enhancing the
heat transfer rate. [1] presented thermodynamic investigation results in circular tube for fully developed
turbulent forced convection with water-Al, O; nanofluid using entropy generation minimization method.
Volume fraction of nanofluid in range of 0% to 6% was used and Reynolds number ranging from 5000
to 180000 were used. Using velocity and temperature fields obtained during CFD analysis the entropy
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BY
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generation rates were numerically determined. It has been proved that at each Reynolds number there is
a cross sectional area which is optimum for which there is minimum entropy generation in tube and as
with increase in Reynolds number the optimal area of cross section increases. 2] investigated nanofluid
application on the system of parabolic trough collector. Using Al, O3/syntheti
Finite Element Method the multifield coupling simulation of PTC syste
performance investigation. The Al, 05 particle concentration effects on PT(
Good agreement was observed between experimental data and numerical res
nanofluid there is a great reduction in absorber maximum temperature and
explored effects of various aspects which include heat source/sink locatio

volume technique, governing equations are numerically solved.
enhancement in heat transfer was observed using nanofluids. [4] grical study results of
parabolic trough solar collector of high concentration rat10 0 lamic and thermal
performance. In this study, 80° rim angle and 113 conce ic
The thermal physical properties temperature dependen
nanoparticles and base fluid. The combination of CFD and
in numerical analysis. [5] numerically investigated differ

1dered for both copper
cing procedures was used
icrochannels with forced
pear. Using Nusselt number the
microchannel geometries influence on performance as evaluated. The highest heat
transfer performance was possessed by microstructure\wi oove.

of laminar flow in corrugated

to 700 and volume fraction of nanoparticles i 0% to 5% was considered. The geometrical
parameter effects like corrugated channel
observed that with increasing volume fracti es the average Nusselt number increases
inichannel using single phase liquid flow.
author and relation for single phase liquid
[8] conducted investigation experimentally
ed classical correlation validity for predicting single phase

annel. Width of microchannels considered ranged

Microscale liquid flow fundamental iss
flow pressure drop calculations were
and explored conventional sized cha
flow thermal behaviour in

between 194um to 534pm. D
300 to 3500. Classical and conti oach based numerical predictions and experimental data were
found to be in good agreement with sh of average deviation. [9] used three nanofluid types
namely carbon nanotubes-Ga d-Ga and carried out natural convection investigation

this volume fraction of ne
simulation of the nanofluid | showed that with Grashof number increment local entropy
generation, heat 1ve
blocks at bottom wall. Nanofluid is used in this study. Channel
ds are taken less than walls. Using control volume approach the governing

ca esults concluded that by usmg blocks on hot walls and usmg

with foam poros consideration. 47" Wall temperature reduction is provided which is maximum
by Foam/NEPCM co e as compared to pure NEPCM. [12] employed CFD approach and studied
serpentine tube heat exchanger for thermo hydraulic performance extensive exploration. The volume
flow rates in the range of 1L/min to 5L/min was used. The Al, Os/water based nanofluid influence was
broadly studied on thermo hydraulic performance using 1%, 3% and 5% nanoparticles concentrations.
Higher performance of heat transfer was provided as compared to other cases using low to high

serpentine tube. At the expense of pressure drop which is negligible the higher coefficient of heat transfer
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was provided using nanoparticles which are highly concentrated. [13] showed that by swirl flows,
vortices and thermal boundary layer subsequent breaking the heat exchanger thermal efficiency is
augmented by vortex generator. For this numerical study which is 3D ated vortex generator of
triangular winglet type is selected. Working fluids which are air, water and na ids of two different
types are analyzed with vortex generator which is non-central. [14] showed portant role is

played by O, and SO, in water and MEA losses than evaporation. For cag quids at
room temperature are proposed potential candidates recently. IL to MEA{ ag n addition
reduced MEA and water losses. [15] stated that in many industrial application sential tool is
surface cooling. In enhancement of heat transfer the important factor is area tted surface
utilization effectively. The vortex generator surface texture effects on amics and heat transfer

are studied, with pressure drop which is minimal the surface te
stretching. [ 16] have presented their work in microchannel heat sink
and square cross section keeping the hydraulic diameter same in bo

el with rectangular
tions. Liquid water

cooling performance was shown by rectangular cross sec udy, microchannel heat
sink with rectangular and square cross section are conside ing two different types of
fluid which are liquid water and water-Al, 03 nanofluid o ion. Using CFD approach

square block of copper

dimension of rectangular idered to be 25.4mm length (L), 25.4mm width (W) and

2.384mm height (H) for CF is i present study. The rectangular section dimensions are same
as that in [8]. arallel rectangular cross section microchannels in microchannel
heat sink blg ], but in the present study for CFD work, one rectangular cross
section wa isswas conducted as shown in Figure 1. The results obtained by CFD

are heat sink was studied by using same hydraulic diameter in both
uids used in both the cases were liquid water and water-Al, 05 nanofluid of 0.3%
e results of both the cross sections were compared using two cooling fluids
was considered from 200 to 1000 for both of the cross sections.

volume
mentioned. Re

ed. Dimensions of Rectangular and Square cross sections

Microchannel D, Height Width
Dimensions
Rectangular 0.318 mm H,=0.884 mm W,=0.194 mm
Square 0.318 mm H,=0.318 mm Ws=0.318 mm
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The dimensions and notations used in table 1. Are same as those which were used in [16]. As shown in
Figure 1. The fluid flows from inlet to outlet through the rectangula section microchannel.
Constant heat flux was provided at bottom of the heat sink so that heated a temperature was
brought down by cooling fluid by increment in temperature of cooling fluid p outlet. Using
ICEM-CFD module the meshing of the assembly was done. Using GSF of G mesh type
meshing was done. GSF stands for global scale factor. Fluent V6 output solve: olver was
used. Keeping mesh density same the solid and fluid zones were meshed.
and then using fluent software further analysis was done. It used navier stoke
problem related to heat transfer and fluid flow. While analysis visc
energy equation was kept on. Copper was selected as solid materia

to solve the
flow was selected and

3. Boundary conditions and assumptions:

Single phase laminar flow was used.
Working fluid and solid properties were treated as
Three dimensional steady state fluid flow was consi .
Velocity values of 0.8149m/s, 1.6298m/s, 2.4 . .0745m/s were obtained for
Reynolds number of 200, 400, 600, 800, 1000 i

volume fraction.
5. Outlet pressure was considered to be 0 Pa gua i outlet condition.
6. 450000 W/m? heat flux was provided at bottom.
7. Insulation was considered at assembly £ e
The further analy51s was done using CFD po

bl S

0.007 (m)

erature variation in rectangular cross section microchannel at 200 Reynolds
ber using water Al,O3 nanofluid of 0.3% volume fraction
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Figure 3. Temperature variation in rectangular
number using  water-Al, 03 nanoflui

Figure 2 and Figure 3. Represent temperature variation J section microchannel. As
heat flux at constant rate was supplied at bottom of he assembly gets heated which is
cooled by the working fluid flowing from inlet to outl tangular microchannel.

Figure 4. Tempera uare cross section microchannel at 200 Reynolds
numbe ﬁ er Al2O3 nanofluid of 0.3% volume fraction

0.007 (m)
0.00525

Figure 5. Temperature variation in square cross section microchannel at 200 Reynolds
number using water-Al, 0z nanofluid of 0.3% volume fraction
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Figure 4 and Figure 5. Represent the temperature variation in the square cross section microchannel.
Fluid temperature increases as flows from inlet to outlet by absorbing heat from the heated assembly and
it cools down the heated assembly.

4. Data Reduction from CFD Results

heated assembly to the cooling
or conduction CFD analysis, 2

The Figure 6 was taken from [16]. Heat transfer tak
fluid by forced convection as fluid is flowing with c

at bottom.

Temperature difference between fluid inlet a

(D
The average temperature of fluid was
Tri+TF )2 2)
Average fluid temperature and a | temperature difference was given as,
vg ~ Tf,avg (3)
Mass flow of the fluid pas thé, microchannel was calculated as,
m=pA.V “4)
The hydraulic die
Dyp=(44.5)/P (5)
The fo
Re=( pVDp)/p ©)
Heat absorbed e cooling fluid as it flows through the microchannel is given as,
Q=mC, (AT)f (7)

And the heat transfer coefficient associated with the above forced convection heat transfer process is
given as,
Q=hA4(AT) ®)
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All Equations from (1)-(8) used are same as those which were used in [16].

5. Results & Discussions

Microchannel with different cross sections was used and between them comp
liquid water and water-Al, O3 nanofluid of 0.3% volume fraction as a cooli
fluids the rectangular cross section was better with respect to the heat tra
section.

enducted using
oth of the
quare cross

50000
£ 40000
“g 20000
/
(3]
5 10000
‘z‘, 0
= 200 400 600
~—
= Re
o]
em
Rectangular microchannel heat transfer co i i luminium
oxide nanofluid
Rectangular microchannel heat transfe ici id water
Figure 7. Comparison of heat transfer coeff] i re microchannel using liquid water and
i ofluid
As shown in Figure 7. The values o ficient expressed in W/m2K obtained for
rectangular microchannel using nano ¢ higher compared to the values obtained with liquid water.

The heat transfer coefficient
of 600, 800 and 1000 are ta
nanofluid in rectangular microc
Reynolds number of 200, 400, 600,
45%.

entage increase in heat transfer coefficient using
to be 49.5%, 43.09%, 43.3%, 44% and 45% for
respectively and average percentage increment of

800 1000

eat transfe
[e)]
o
o

Square microchannel heat transfer coefficient using water-aluminium oxide
panofluid

microchannel heat transfer coefficient using liquid water

Figure 8. Comparison of heat transfer coefficient in square microchannel using liquid water and
water-aluminium oxide nanofluid
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As shown in Figure 8. In each case the nanofluid is giving better heat transfer coefficient values
expressed in W/m?2K as compared to the liquid water in square cross section microchannel. The heat
transfer coefficient values at Reynolds number of 600, 800 and 1000 for sqt 0ss section using liquid
water are taken from [16]. The percentage increase in heat transfer coefficien using nanofluids
as compare to using water for Reynolds number of 200,400, 600, 800 and 108 microchannel
was observed to be 44%, 42.9%, 42%, 42% and 42% respectively with averdge percentag ement of
42.5%.

60000
40000
20000 :::f___—_——f
0
200 400

Heat transfer coefficient

nanofluid
= Square mirochannel heat transfer coeff i uminium oxide
nanofluid
Figure 9. Comparison of heat transfer coefficient in rec quare microchannel using water-
aluminium le
From Figure 9. We can conclude th ¢ hannel is giving better performance as
that of square section while using nanofluid ing ilm. The percentage increase in heat transfer
coefficient values expressed in W/m?2K afsi icrochannel as compared to square using

nanofluid as a cooling medium was obs

number of 200, 400, 600, 800 and 10
140000

average percentage increment of 28.4%.

120000
100000

80000
60000
40000
20000

0
400 600 800 1000

Re

re drop CFD values Pressure drop analytical values

Figure 10. ¢ drop values in rectangular cross section using water-aluminium oxide nanofluid

The values of pressur in Pa are expressed in Figure 10. Using CFD and Analytical approach. With
the flow pressure drop increases because of the frictional head loss. The analytical values of pressure
drop are calculated using formula given in [7]. The percentage variation between the pressure drop
values obtained using CFD Analytical approach for Reynolds number of 200, 400, 600, 800 and 1000
was observed to be 3.05%, 10%, 15.2%, 19.12% and 19.9% with average variation of 13.4%.
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6. Conclusion

Present study was conducted using liquid water and water-Al, O3 nanofluidiwith 0.3% volume fraction.
As compared to liquid water the nanofluid is showing better heat transfer pert e. The rectangular
is better to use as compared to square cross section microchannel as heat will lsi&'e removed by

rectangular cross section because heat transfer coefficient values obtained arg gnlar than
square cross section.

1. Average percentage increment in heat transfer coefficient values in recta i annel with

water-Al, 05 nanofluid as cooling medium as compared to the liquid water d to be 45%.

2. Average percentage increment in heat transfer coefficient va 1are microchannel with
water-Al, 03 nanofluid as cooling medium as compared to was obtained to be
42.5%.

3. Average percentage increment in heat transfer coefficient val ar microchannel as
compared to the square microchannel with water-Al i edium was obtained
to be 28.4%.

4. Average pressure drop variation in rectangular microch [, 05 nanofluid as cooling
medium using analytical and CFD approach was obs;
So it is better to use rectangular as that of square mi d nanofluid as compared to liquid
water.
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Abstract

India generates an average of 26,000 tons of plastic
a day. The plastic processing industry is producing
13.4 MT in 2015 and growing to 22 million tons
(MT) a year by 2020 (TOI article 2019) [1]. Black
cotton soil has a very low-bearing capacity. Due to
its characteristics, it forms a very poor foundation
material. Black cotton soil falls under a major
constituent of soil in India. The soil undergoes
volumetric changes when soil is present on the
water table. Increase in water content causes the
swelling of the soils and loss of strength. Decrease

in moisture content resulting in soil shrinkage. BC
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Abstract

WeDbRTC is a framework that helps to facilitate real-
time communication between browsers. It provides
services through application programming interface
(API) and allows web applications and sites to
exchange video and audio streams in real time. It is
an open-source software developed by Google. The
research presented in this paper delves into the
development of a multi-peer video conferencing
application that is developed using technologies
like WebRTC, Node.js and Socket.io. WebRTC
establishes a peer-to-peer network, and Socket.io (a
library in Node,js) acts as a signalling mechanism
for exchanging data necessary for establishing this

network. The developed application works well on
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Abstract:

In recent times Signature Verification has become an act of absolute necessity
in the area of biometric verification. Unlike other verification problems, every
small detail between genuine and forged signatures needs to be observed
because a skilled forgery can only differ by only some specific kind of features
of the real signature. The task of verifying signatures has become even harder
in writing independent scenarios. In this paper, with the help of Siamese
Network, VGG 16 model and DEEP CNN models we have modeled a system
that will verify signatures offline. Siamese networks use two images as input
with shared weights, which can be trained to learn the features of both the
images to find out the similarity between them. This is done by passing sets of
similar and dissimilar images to the network so that it can learn to reduce the
loss and Euclidean distance between similar images and increase it in
dissimilar images. As for VGG 16, it is a pre-trained 16-layer model that is
based on CNN, these 16 layers consist of max layer, pooling layers, and many
more. CNN is simply a convolutional neural network on which both Siamese
and VGG models are based. The performance analysis shows the VGG16 to
have best accuracy about 85-90%, Siamese shows 65-70% and CNN shows
65-70% and the Siamese network to have the highest speed in identification.
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Abstract

Proposed paper put light on the automation in
distribution of goods by using 10T based ration
distribution system which uses the biometric
verification and the cloud storage technology.
Proposed system looks like an Automated Teller
machine (ATM). We can simplify the process by
using an interactive approach. Aadhar cards contain
details like contact number, residential details,
details of bank account and available scheme.
Details of customers are stored and maintained as
the database in the cloud storage by the
government. Here we are storing the customer’s
data in the cloud using storage technology such as
Google Firebase. This database contains the
necessary information such as Aadhar details,
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Abstract

Artificial Intelligence (Al) is an umbrella consisting
of many small blocks like machine learning,
evolution computation, robotics, vision, natural
language process and planning, speech processing
etc. In the past years Al has developed a lot and
given its share to make human life better, easy and
compact. The word “technology” is a term which
can be defined in many ways. The definition of the
word keeps evolving with the continuous
development in various fields. Decades ago, it used
to take an entire room to accommodate a single
computer but now we use the same computer at
the ease of our fingertips. With the rapid
development in technology mankind'’s expectations
and needs have also increased. Human race

demands accurate results in less time with easier
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Abstract

The car is one of the basic needs in today’s world
for transportation of the passengers, and selection
of car is a very crucial task for the customer. The
quality of the car varies with respect to the
attributes. The customers are in search of a car
which is best in attributes. The present work gives
the selection procedure for selection of best car
using multi-attribute decision-making method viz:
technique for order of preference by similarity to
ideal solution method based upon different
attribute. There are five alternatives and five
attributes considered like cost, mileage, safety
rating, transmission and brake horsepower for the

selection of car and the ranks are obtained. The
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Abstract

Project scheduling is a method by which we can
shorten the duration of the project or crash the
duration of a project at the expense of certain
added cost to meet the specified project deadline.
The project might lag behind the given schedule for
many numbers of reasons, and this situation may
call for measures like crashing some activities by
appointing extra resources. This crashing of
activities is generally done by trial-and-error
method which is not very productive and incurs
extra costs. The crashing of activity is to be done in

such a way that the project should be completed
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Abstract

In recent years, co-relation of sustainable
development with the the growth of the industries,
these questions have been a hot topic for research.
The increasing awareness, greater restrictions on
emission control, and its long-term environmental
impact have led to an urgent need to develop
lightweight and fuel-efficient vehicles in the global
automobile industry. Polymer composites due to
their lightweight and recyclability have been largely
used in the automotive sector. This has led to a

constant need to research and develop high-

https://link.springer.com/chapter/10.1007/978-981-16-9952-8_64 111


https://link.springer.com/bookseries/11236
https://link.springer.com/
https://link.springer.com/signup-login?previousUrl=https%3A%2F%2Flink.springer.com%2Fchapter%2F10.1007%2F978-981-16-9952-8_64
https://link.springer.com/book/10.1007/978-981-16-9952-8
https://link.springer.com/chapter/10.1007/978-981-16-9952-8_64/cover/

7/12/22, 11:41 AM Region-Based Stabilized Video Magnification Approach | SpringerLink

@ Springer Link Search Q ' Login

-. Sic ble
;ﬁvt;#;:d Bl Sustainable Advanced Computing pp 381-394

Computing

Region-Based Stabilized Video
Magnification Approach

Sanket Yadav , Prajakta Bhalkare & Usha Verma

Conference paper | First Online: 31 March 2022

96 Accesses

Part of the Lecture Notes in Electrical Engineering book
series (LNEE,volume 840)

Abstract

Eulerian video magnification (EVM) is used to
magnify the imperceptible signals inside the video
in the form of color. For this, it requires the jitter-
free stable video of the target occupying the major
part of the frame. And most of the time, the real-
world/real-time videos cannot satisfy the above
requirements completely. This is where EVM lacks
optimal results. And this thought motivated authors
to develop a new region-based stabilized video
magnification (RSVM) approach. This preprocesses
the input by stabilization of video, then detection—
tracking—cropping of ROI, to get the motion-free-
modulated input which satisfies requirements of

EVM. Further, performance of both methods is
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analyzed for different inputs and amplification
factor with performance metrics as PSNR, elapsed
time, extents of color, and motion magnification.
Results reveal that the RSVM approach performs
better than EVM to handle motions and also fasten

the process.
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Along with maintaining the confidentiality and privacy of patient information, the
preservation and authentication of internal physiological features of tissues and
organs present in any type of medical images is equally important while
transmitting medical images in Telemedicine. To achieve it, this paper presents
a region-based approach for Medical Image by integrating cryptography in the
digital watermarking. To preserve the internal physiological features, medical
image is separated into two regions — Region of Interest (ROI) and Not-a-
Region of Interest (NROI). ROI contains the important internal physiological
features of human body. Therefore, no information is embedded in ROI to
preserve it. Cryptography is integrated only for generation and exchange of the
secret key of ROI using Elliptic curve cryptography. Patient information and
secret key is embedded into NROI using wavelet-based hybrid watermarking
technique. The proposed work is tested on varieties of medical image dataset
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Abstract

Individual identification can be accurately done by
measuring biological parameters termed as bio-
metrics. These have been proved as an unusual tool
for identity verification. Recognition of biometrics
and applications based on it is increased
tremendously, so the privacy protection monitors
are raising the privacy concerns. For reducing the
privacy threats, the research work has increased to
find methods to protect the biometric data. Security
of biometric template is that the most challenging
aspect of biometric identification system. The
biometric data are stored as it is within the
database which increases the rate of compromising

it. This can also cause serious threat or misuse of
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Abstract:

It is impossible to imagine an industry without a machine. Huge number of
machines are working together in industry. Many times if the failure occurs in
machine it becomes a challenging task to identify it. Fault may occur due to
various reasons. Here the main focus is on identifying the fault occurred due to
the fine crack on metal body. Faulty spare parts can be easily identified and can
be replaced. But finding a fault due to the crack on metal body is becomes
difficult to work out. To find out such type of faults machine disassembling is the
only option. Disassembling any machine is not that much easy task and hence
a system is developed here which will help in identifying the crack on metal
body without disassembling any machine. It is possible to detect the exact size,
location of the crack. Digital image processing concepts are used to identify the
crack on a metal body. Scanning of metal body will be done to identify the crack
on metal body, with the help of scanning mechanism (using ultrasonic, xray,
gamma rays Radiography). The image of metal body will get captured which
will get inputted to the systems for the processing purpose and by using the
different algorithms of image processing, image will get processed. Firstly
image will get converted into black and white form and then the digitization of
image will be done. Based on the digitized data, using the segmentation
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Abstract:

Nowadays machine learning has achieved a lot of success in technical fields.
One of these is video processing but text is recognized which is in a computer
readable format, our paper is focusing on detection of handwritten text and
summarizing the document for which we found a better result with some
methods which are clearly explained in this paper. This paper is following three
modules to achieve the better result as from video selecting keyframes without
losing whiteboard data, after selecting keyframes to identify the text which is a
difficult task can be achieved. Preparing short notes with more accuracy is
required for that this paper shows some ML libraries.These paper will give us a
brief idea about which methods are used for modules to achieve a good
accuracy.
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Abstract:

This paper consists of the design and implementation of the semi-autonomous
surveillance bot. The idea presented in the paper is to monitor a surrounding or
unknown area. This paper carries the different phases of realization such as the
motion of the robot, obstacle avoidance, and video capturing and streaming.
After the video has been captured the recorded clip is streamed to a remote
server which assesses the surrounding. For the implementation of the idea,
different tools were required for the execution of the precursor. For building the
model, the hardware required was Raspberry Pi, infrared sensors, L293D motor
driver. Raspberry Pi consisting of a Raspbian operating system running on
python language for video capturing and obstacle sensing was used.
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Abstract:

This paper is a comparison between Traditional Cascaded H-Bridge Multilevel
Inverter (MLI) and Modern T-Type MLI. The most suitable topology to be used
in Electrical/E-vehicle to get smooth AC for increasing the performance is found
based on comparison of the use of the number of power devices, THD values,
and FFT analysis. The MATLAB simulation results of both topologies for Nine
level AC output are compared and presented systematically.
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Abstract:

As population rises the demand of electricity also increases and energy theft
becomes a major issue in countries like India. A large loss is faced by the utility
of electricity every year due to power theft. The automatic meter reading (AMR)
system already exists but with potentially reduced reliability and risk of loss of
privacy. To collect consumption, diagnostic and status data by visiting
consumers' places every time is tedious work. In this paper, an attempt is made
based on a microcontroller ESP32 for monitoring, detecting and controlling
energy theft remotely. The Internet is used for communication to the central
utility system. The consumer will be motivated to use electrical appliances
effectively by sharing the real time usage with it.
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Abstract

Early identification and diagnosis of plant diseases
are more crucial for holistic development of the
agriculture sector in India. Farmer’s general
estimates and observations are time costly,
sometimes vague and misjudged. For this purpose,
a appropriate deep neural network is proposed for
the automatic identification of sugarcane disease.
The classification involves 5 types of diseases and 1
healthy class. Experimentation is performed over
the manually collected dataset of size 1470 images.
Performance estimation of the network is
dependent on the choice of optimization. In this

paper comparative analysis for different optimizers
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Abstract

The vast growth in social media platforms such as
Twitter, Instagram, Whatsapp, Facebook, etc. leads
to the uploading of billions of images on the web.
Content-Based Image Retrieval (CBIR) is essential to
improve the performance of the data search.
Computer vision research community facing
research challenges related to the retrieval of
relevant images from large databases. Most of the
current search engines use text-based search
whose performance highly depends on text
Annotation and metadata of the images. In this
paper, we aim to present an extensive survey of

recent work carried out on CBIR based on various
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Conference paper | First Online: 14 May 2022

28 Accesses

Part of the Design Science and Innovation book series
(DSI)

Abstract

Work-related stress and allied physical and
psychological well-being issues are not addressed
for women police personnel in Indian context with
sufficient importance. In this study, the specialist
has embraced distinct research structure to explore
and examine the given issue. Depictions being
made on the bases of logical perceptions are
disclosed to be more exact by applying different
techniques. The universe of this study is constrained
to Pune District. 50 women police were selected
randomly. A suitability sampling method
(percentage) is used for selecting sample in the
study. Majority part of the respondents faces issues
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Abstract

This paper elucidates the pre-harvest yield
estimation method and technique for cotton crop
by image processing. This pixel-based image
analysis of image processing is done using the
image processing toolbox of the MATLAB 2019b.
The images for abovementioned purpose are taken
through camera armed drone (quadrotor). Further,
there is a need for a better and transparent
surveying method to assess the eligibility of a
particular farm, for claiming the agricultural
insurance. From the findings of proposed research,

a suggestion for Agriculture Insurance Companies
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Abstract

The spread of Coronavirus has resulted in a global
pandemic. It has caused a heavy burden on medical
facilities world over. The analysis of Covid-19 data
presented in the paper may help the medical
experts to categorize the patient into four levels of
hospitalization based on their age, symptoms, and
any previous medical history. Different prediction
analysis algorithms are implemented, and results
are presented to verify the accuracy of the
implemented methods. Naive Bayes algorithm is
found useful to categorize the patients with highest
accuracy and R square score. Its results are
compared with some of the traditional machine
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Abstract

Eulerian video magnification (EVM) is used to
magnify the imperceptible signals inside the video
in the form of color. For this, it requires the jitter-
free stable video of the target occupying the major
part of the frame. And most of the time, the real-
world/real-time videos cannot satisfy the above
requirements completely. This is where EVM lacks
optimal results. And this thought motivated authors
to develop a new region-based stabilized video
magnification (RSVM) approach. This preprocesses
the input by stabilization of video, then detection—
tracking—cropping of ROI, to get the motion-free-
modulated input which satisfies requirements of

EVM. Further, performance of both methods is
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