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ABSTRACT

In spite of considerable mechanization / automation
improving production quality, a totally manless fa
depend on a Man Machine system.

introduced in any industry for enhancing /
ctory is rarely to be seen. Still, one has to

ILis intuitively felt that using appropriately available cotemporary analytical/synthetic tools, it
should be possible to improve the performance of any man-machine system / production
process. Use of Al techniques is proposed to most effectively realize this goal.

Keywords: HPFM, Automation , Al Techniques

1. Background of the Present Research

1.1 WORK STATION, MAN MACHINE SYSTEM, AUTOMATION

In any industrial unit, there are usually four sections namely (i) Stores (if) Raw material processing
(iii) Assembly (iv) Packaging. Inspection activity takes place in every section.

In every section there are various spots where a lacility 1s created by des
raw material. At these spots a physical system and human resource work toge!
processing, Such spots are known as WORK STATIONS |
work station to the next in the sequence either manu
brackets denote references listed at the end of the lecture] (2) If robots are used for handling, locatng &
switching on next process m/c, then one can say that the actvity being performed is completely
mechanized/automated. Otherwise the activity remains in the domain of a MAN MACHINE system.

1gn for partal processing of
ther for performing intended
1]* (1) Semi finushed raw material is shifted from ane

ally or using vobots (2). [ # Numbers in the square

1.2 CAUSES AND EFFECTS OF AN ACTIVITY

Attempt continuously takes place towards unproving performance of the work station with a view to (1)
Reduce duration of aclivity in other wards to increase production turnover / day (i) Improve product quality
(1) Reduce wastage and reworking (iv) Keduce amount of supplies necessary for executing the activity. (v)
Reduce byman exertion and fatigue These aspects are to be treated as responses of the ac tivity at every work

Proe X1 PReMM 2016 (CRaflnges w Manufactuning
YN Negpur, 2220 December 2016
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ABSTRACT

The present research work explam the design of experimental work o he executed for
formulation of model for pracessing tme, number of bends and resistve torque for the
stirrup making operation using human energized flywheel motor(HPFM) on the basis of
experimentation data chosen, using methodology of engineering experimentation and
design of experimentation . Out which process for formulation of mathemartical model and
its analysis for number of bends for stirrup making operation is explain Stirrup is one of the
essential elements of reinforced cement concrete in civil construction. These stirrups are
used for strengthening column and beams for avoiding buckling of long siender column and
also avoiding sagging of horizontal beam. Previously these stirrup are made from hand by
using wooden block but in this paper formulated the mathematical model for number of
bends for stirrup making vperation by using human powered fiywheel motor and is explain
in details.

i Key words: Stirrup, bar bending, Human power, Sensitivity analysis.

1. INTRODUCTION

Stirrups are the lateral ties which are used to bind the stecl framework tugether. It is an essential

EDITORS element of reinforced cement concrete in civil construction. In small construction sites workers bend
stirrup using traditional method. There is no other way to make stirrup with less human effort and the
same time the detailed study of present manual stirrup making activity indicates that the process

P. M. Padole suffers from various draw back like. In this paper surrup are made from HPFM method. The stirrup

A. B. Andhafe making machine driven by human powcrel(: I'va\[r:lwcl motor (HPFM) c':.nl:isulur‘:’it'yd! P Energ:

it 1e. Process Unit. Energy unit consists of bicycle-drive mechanism witl

Shital S. Chiddarwar Unit and stirrup making unit 1.e BY ¥

speed increasing gearing, appropriate clutch transmission and a flywheel. Process unit is the stirrup
bending unit which is coupled to the energy unit. The process unit is stirup making unit which
comprises of lwo spur gear, its having 3/4 and % teeth thle gear drive is used to transmit the mation
from energy unit to process unit shaft. The rectangular helical spring ,cln-_cuiqr disk 1t having fixed pin
and rotating pin over it and it used for bend the rud foot lever with coupling is used for rotate the disk
in 90 degree position . .

The setup of surrup making machine di ivw.: by HPFM is shown in figure 1. T'"-‘VUPt‘mtur
pumps energy to the flywheel at a convenient input power level. After enough cnergy is stored,
pedalling is stopped and the encrgy in the Nywheel 1s mnd_e n\-;l_ll:lhlu to the prncca:s unit by engaging
the clutch. The stirrups are made by flve bending operation. The stirrup rod is first cut In ‘_deﬁnlte
s lenpth and marking by chock then the five bending operation are pertormed as fallows. i) First t'he
small length of rod is bend by inserting the rod in the guiding slotand put it on centre position of disc
then by press and lett the lever with help ol toot and first bend 1« made which 15 called as anchorage

e AL T0RpMeM- 2016 (Challenges i Manufaccunng!
ﬂ‘ VNI Wagpur, 2220 December 2016
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ABSTRACT

As per geographical survey of India about 60% of human population s iving in rural
areas where urban resources like electricity, employment accessibility, etc are very
deprived. The country is still combating with fundamental needs of every individual The

country with immense population living in villages ought to have research in the areas
which focuses and urilizes the available human potver.

Some Authors of this paper had already developed a pedal operated human powered
flywheel motor (HPFM) as an energy source for process units. The vanous process units
tried so far are mostly rural based such as brick making machine (both recangular and
keyed cross sectioned). Low head water lifting Wood turning. Wood strips cuttng,
electricity generation etc. This machine System comprises three sub systems namely (i)
HPFM (ii) Torsionally Flexible Clutch (TFC) (in1) A Process Unit. -

Because of utilization of human power as a source of energy, the process units have to
face energy fluctuation during its supply. To evaporate this rise and fall effect of the
energy, the concept of use of HPFM was introduced. During its operation it had been
observed that the productivity has grear affection toward the rider and producing
enormous effect on quality and quantity of the product.

NN modeling has been use to model the experimental findings. We observed the effect
of alteration of paramectric values for ANN parameters hike neuron size, nansfer
functions, performance function, training function and learning algorithm owver
functionability of ANN model. It has been observed that neuron size. transfer functon,
training function plays important role in performance of the network The optimal
selection of parametric values of each ANN parameter is carried through observation of
performance, regression plots. This is a unique method of selecting optimal ANN network
for fitting function approximation problem

Key words: Human Powered Flywheel Motor, Artificial Neural Nerwoerk (ANN). ANN
Parameters, Modeling

1. Overeview

Dr | P Modak and his associates have developed Human Powered Process Machines for several rural
based production activities such as low level water hifing (] P Modak ¢t al. 1994: | p Modak, 1998)
bricks making (rectangular as well as keved cross section) for varnous combinations af raw materials

Froc V1 PPRpMM-2006 Mﬂr-dv- am \anufactungg)
VNIT Nagpur, 23-23 December 2016
SI2016IPROVNL - 2016
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ABSTRACT
Until this centinry wood was the singk greatest nuterial ad o mtury of
onur anvestors livesthe ant and techilgue of working swood s of fouks
heat. <helter. furnitne, ansportition. decoration, kitchen utens) r other
thing smaginable; and some not. The Aest cubmurine and sirpline were muude of wood Wood

i one of the most important buiMing materab. The machine consse of (HPFM] human
powered fywheel motor as an energy source. The hpfm comprises of subsytems lik
human powered process unit, apprepriate Jdutch and tanean ion and o process unit
Energy unit consists of bicycle-dine mechanism with speed iioreasing geanng appropriste
clutch wansmissgion and o thwheel The operator drives the bicyck by pediling the
mechanism whik clutch is in disenpage position. The hpfm 1< enerpy source. This energy
source energizes the process unit through clutch and wanspussion. The flywheel s
accelerate and energics which stores some energy inside it. When the peduling s stopped,
clutch is engaged and stores energy in the flywheel is ransferred to the process unit input
shaft by means of chutch. The process unit is wood chipper unit which comprises of upper &
fower in feed & (eed out rolkers counter knife, adjusting knabs, hebical spur gear wain,
foundation frame and knuckle and pipe joint. The aim of the paper is to do the optimization
of formukited model [1] of wood chipper cutter.

Kevwords: - Waod Mathematical Model Optimization, Flywheel HPFM

1. INTRODUCTION

This research work is selected with following objectives and reasons: Cutung of Tees is major responsibie factor
for ghbal warming, the increasing issues of fariner suicide in ruler areas, unemployment & non profimbie

EDITORS production. The major objectives are possibility of optimization of mathematical model [ 1] for assessment of
wood chipping properties and devebpment of such model and possibility of formulidon of Artficial Neural

P. M. Padol Nl.'twork model for assessment 0'. woad chipping properties and develbpment of such model
This machine is very useful in rural areas because wood artick's have very high demand in rural market. So,
A B. Andhare they can swrt their own business of making wood chips by purchasing this machine, As it 1s operated by human
Shital S. Chiddarwar powered flywheel it does not require clectric power. The unit operating by means of ekectricity has limited

applications in the rural area. In remote and interior plices where there s no tacility of clectricity as well as in
urban areas, while in the duration of bad shading or during ekctrical power-off umings, this type of human
power operated unit will have very extensive utility,

2. CONSTRUCTION AND WORKING OF THE MACHINE

This human energized wood chipper cutter malnly comprises of three imporaint unit are as follows.

1. Energy unit
2. Power wransmission unit.
3 Processing unit | ¢ Wood chipper cutter.

3. WORKING OF THE MACHINE

Piow. ATE EPRGMM 2016 (Challenges in Manufactunng
VNIT Nagpur, 22 23 Decembar 2016
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Formulhtion of Experimental Data Based Modcl‘for Number of Slivers
in Bamboo Sliver Cutting Operation Driven by HPFM
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ABSTRACT

This paper presents the experimentl approach towards formuiation of an approximate
generalized expernimental dag based model for cutting the slivers from bamboo energized by
human powered flywheel motor (HHPFM) for the number of slivers to be produced. The
mathematical model is formulited for number of stivers as a one of the response variable in
the bamboo sliver cutting phenomenon by 1HPEM by using dimensional analysis approach
along with test points and test envelopes for the concerned response variable i.e. number of
slivers. Further apart from formuktion of mathematical model far number of slivers, it ako
includes sensitivity analysis, reliability, optimization and ANN simuktion.

Key words: HPFM, Slivers, Bamboo, Processing Machine, Reliability.

1. INTRODUCTION

The human power was neglected during the periods when there was the rapid use of fossil fuels. But due to
very high prices of fossil fuels and hazardous environmental pollution from them, the human power again
came in the light as renewable eneryy source. Muscle power was prime importance source of energy in the
ancient imes. Over the past many centuries, it was used in ditfferent kind Ancient history shows that the
human powered machines were powered by arm muscles, back muscks and leg muscles. We need to come
with alternate source of energy, i.c. non conventional energy. Human power credits its importance in search
of an alternative source of energy as it fulfils the requircment of renewable source of energy.

The operator drives the bicycle by pedalling the mechanism while clutch is in disengage position. The
human power aperated flywheel motor is energy source. This energy source energizes the proc;ess ur;it ie
bamboo sliver cutting unit through clutch and transmission. The flywheel is accelerated and ener ize-d-
which stores some energy inside it. When the pedalling is stopped, clutch is engaged and stored ene gize

the flywheel is transferred to the process unit input shaft by means of chitch, The process unit i l'gly in
cutting unit which comprises of feeder, two pairs of spring baded rollers, sliver cutter, adjustin, ]-mz:shS el
When the energy from flywheel is transferred to the sliver cutung unit by '-'"gaginé the clutﬁh Y s etc.
bamboo is fed through feeder. It enters the first pair of push-in rollers, then comes out of push- . sj;ht
pair and strikes the sliver cutter which is kept fixed and the sliver is cut. The sliver cum‘np- i l-ou;_m ol
commences upon the clutch engagement it continues far 5 to 20 seconds until the flywheel cokn:.:t:rcl‘::ely

There is a provision of operating the system at the speeds by properly choosing the gear ratio of

amplification provided on the sliver cutting unit shaft. a torque

2. APPLICATION OF THEORY OF EXPERIMENTATION

Proc. X1 I1ORoMAL-2016 (Challenges in Manufactunng)
VNTT Nagpur, 22-23 December 2016
@201¢€ ITRoMA-2016
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Establishment of empirical relationship simulating phenomena
of Human powered Nursery Fertilizer Mixer
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ABSTRACT

The present work reports the development of expermmental work to b oxe uted for ex3abd
approximate genctabized expoerimental data base moddel oy pursery fertiiser muiNer cers
human powered tlywheel mator o In thas pape
validate a human powercd mining mach
evalved machine system camprses of three sulbs systems namely (1) Encrgy Unnt : Compriang ©
suitable peddling mechanism, speed vise pear paw and  Fhywhesl conceptualived as lleman
Powered Flywheel Motor (HPEM) (2) Sutable clateh and torque amplification gear paa and {3) 2
process unit (Nursery fertilizer mixer). As a result af the continuoas vanation of gpocd of the
process unit input shatt, understandmyg of the phenomenon of execution of the process caasot be
logic based. Henee it is necessan: to adopt application of Methodology of Expetiancatation to swch
a process tor formulatng expenmental data based maodel. Henoe Theoey of Expor:
provided by H. Schenck [ was applied. In this paper. an Expennmental data based modd farsach 3
human powered Nursery Fertilizer mixer is developed by vannag independent parameters durag
the experimentation The functional feasibility and econonue viabday of Human Powered nursery
fertilizer mixer to mix nursery fertilizer is established in this paper The machise so developad =
eccanamically viable, can be used by unskilled workers and it save time.

Key words : Nursery Fertilirer Mixer, Experimental data base moddd . Human powonad
Flvwheel Motor

1. INTRODUCTION

The increased power demand, depleting fossil fuel resources and growssg covwroarmenial
pollution have led the world to think sericusly for other altermative scurces of esengy. Hamas
power is one such form of renewable energy that has been used historcally te varywag Segrees. In
the recent years, many of the researchers and scientists find inportance in rmang oet wast
research in the field of human energized or human powered machines Dr [P Modsk bhad afready
developed pedal operated human powered fywheel motor (HPFM) a5 an emergy source for
various process units .Human powered brick making machine was first of &ts kind devolopad for
the manufacturing of bricks [4]. and since then various processes ane energized by the human
power such as chalf cutter, wood turning, coth washing. potters wheel, fHowr mall ot¢
attempt this paper presents the development and performance of 2 Human Powerad Fivechaa
Motor (HPFM) operated Nursery Fertilizer Muver Tv mix nursery fortilizecs Bie cow dung T

sail and water in proper proportion w hich is then used for plantation in small sire r=img. The
methodology of experimentation suggested by Hitbert Schenk In = osed to formulate the
experimental data based models for such complex phenomenon of miviag  Firstlv categormamcs of
the various variables involved in the miving phenomena are made m terms of pe rws v 11 W2

n

3 and N4 as independent variables whersas lle: and N 35 dependent vanabies Then the

Troc VT PRS- D0 E6 (Chaiionges v Nsma T,
UNTT Nagper. 2323 evrssler N7e
COIENR -2 E
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Formulation of approximate generalized experimental data base
model of output mesh size for human powered flywheel motor
energized food grain crushing process

M. S. Giripunje!, J. P. Modalk?, M. P. Singh?
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ABSTRACT

Powdered food grains arc a base of almost all foods in India. In ancient times, food grains
are ground with the help of hand grain crushers. Now a days the electric motor driven grain
crushers are used. But today there is a huge scarcity of electricity almost everywhere in
India which results in six to twelve hours of loud shedding. In rural areas the load shedding
is done daily from ten to nwelve hours which badly affects their daily needs requiring
electricity such as foad grain crushing, water supply etc. To overcome this, we can replace
the electric motor driven process units by manually driven process units such as Jfood grain
crusher driven by human powered [lywheel motar [1]7 ie manuaglly driven food grain
crusher. Also we all are aware about the strengih of leg muscles over hand muscies [24] ie
we can operate the food grain crusher for a longer perniod if we replace hand operated food
grain crusher by pedal operated food grain crusher.

Key words: Process unit, food grain crusher, pedal driven, human powered fiywheel
motor, ANN

1. INTRODUCTION

The Human powered Flywheel motor comprises of three sub systems namely (i) En i

" r y ergy supply unit
(peddling mechanism to supply power or to store energy in flywheel) (ii i

transmission and (iii) a process unit y\ } (1) Appoopsian chiects s

The complete unit consists of a bicycle mechanism, an a ropriate clutch and ransmission system
! cy = pPpropriat T i sy
and a process unit Whrch could be an rocess d(‘vice i W it i
) Y P needing power up to 7 hp. Here it is food grain

Referring Figure 1 the rider sits on the seat and paddles the bi i i sech i
in dis-engaged position. Thus the load on the legs of the sider mb;crﬂ::h':ﬁ?am!{mam;m; oy el
The Flywheel is accelerated to the speed of 800 rpm in minutes time by a vo rider o th e flywheel
of 20 to 25 physically fit of height about 165 cm. The Flywheel size is imu::lg LT Ol Lae 2pe proup
width and Zcm rim thickness. Such a Flywheel when encrEtzed to the mofnamﬂzr. 10cm rim
energy to the extent of 3200 kgf-m. At = spead 800 rpm. it stores

the end of 1 minute, speed of 800 rpm i ched
energy is stored in a Flywheel. Afterwards the pedciing is stoppad, clutch is t:\gl:aged angr:;z :s:‘:;:;

energy in the llywheel is communicated 1o the process u t b o
nit throush the dutch Obvi ¥ hi
rousiy the clutch is

subjected to sever shock on account of instantan
¥ S0uUsS monmentum tr £t F because the
clutches engaged, the Flywheel is subjected t amﬁ*:.'“‘:; = > u_haf..
unit consumes s T

© the process load and th
o] e 5
energy of the Flywheel. After the clutch engagement, the energy stored in f.' Flvwheel i
5 1o 15 seconds for application tried so far {ref [1] to 7], 1101 [21]) Th vheel pets exhausted i
the range of 2.5 1o 85 Hp. The functional teas:bility and \_-:om; S Slans o T2 syt i s

confirmed (1] to |71, 120}, [21)) e viability of this system has aiso been

Troc I FKoMM-2006 (Cslenges Manujaiunag
TEINTT NMazgper, 22 28 December X010 -
£2016 Phe MAL-2010
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ABSTRACT

Wood pellets are the most common type of pellet fuel and are made from compacted sawdust. Pellets are

gaining popularity due to the cost effectiveness in many parts of India. It is also due to the increase in the cost
of primary fuels and concerns about global climate change.

The existing pellet mills are driven by using electrical energy. But today there is severe power shortage in
country like India, particularly in rural and remote area. Thus the concept of human powered flywheel motor
(HPFM) is used to develop the pedal operated pellet mill. The objective of the present investigation is to
develop a mathematical model to predict the production rate of a pellet mill. Density of pellet is very
significant as it affects the combustion efficiency. Thus the research also aims to identify the factors which
may affect the pellet density. The mathematical model for mean resisting torque and instantaneous resisting
torque is also developed.

The design and fabrication of pellet mill is carried out by using conventional method. The major components
are die, flywheel, bicycle- drive mechanism etc. The operator stores the energy into flywheel by paddling
bicycle- drive mechanism with a speed rising gear pair. After attaining the required speed pedaling is
stopped, and then flywheel shaft is connected to pellet mill.

The stored energy is enough to operate the pellet
mill. The experimentation of pelletizing process with the set abjectives is carried out to develop a

mathematical model using dimensional analysis. The correlation caefficient of mathematical model developed

is 91 % for Production rate, 99% for pellet density and 92 % for Instantaneous resisting torque with
experimental results.

Keywords: Human Powered Flywheel Motor (1IPFM),

pellet mill, production rate, pellet density,
resisting torque, manually driven

INTRODUCTION

Wood pellets gained popularity as a heating fuel in recent y

ears with household and commercial plants,
Pellets are used in stoves or hoilers over traditional wood-fire

d equipments due to their relative ease of use.
Froc. XIT IPRoMAM-2016 (Cﬁu!l’m,qr: wm .Mamgfucrurmw

VIVIT Nagpur, 22-23 December 2016
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Formulation of experimental data based model for oil press using
HPFM as energy source

A D Dhale?, | P Modak? o
"Department of Mechanical Engineering, o o | College u.f Enginecring, Dambivli
Mumhai University, Mumbai, India
zDepartment of Mechanical Engineering, Priydarshi (Inl_h:gc ol Engineering, Nagpur,
RTM Nagpur University, Nagpuor, India

Yaguldhaled 2000 @yafioo.com

ABSTRACT

In the cursory survey conducted in Vidarbh region of Maharashtia, it is abserved that there is 10 w0 12
haurs load shading of electriay, the geometnic dimensions of the ol seed pre uscd by the small-
scale entreprencors are lacking uniformity and no standard spedifications are in existence for oll seed
presser energized by Human Powered Flywheel Motor (1IPFM), However, 1n normal circumstances, oil
seed press is motorized wherein input speed is almost constant, whereas in HPFM energized Ofl Sced
Press the input speed is maximum once the clutch 1s engaged and it becomes zero within 15 to 20
seconds, so there is continuous variation in input speed. Hence, this system cannot be compared with
design of existing oil seed press. The cvolution of oil press using human power is a complex
phenomenaon. There are many factors affecting the performance of oil press, Because of the continuous
variation of speed of the process unit input shaft, understanding of the phenomenon of exccution of
the process cannot be logic based. Therefore it is necessary to adopt application of Methadology of
Experimentation to such a process for formulating experimental data based moadel. Thus, Theory of
Experimentation provided by il. Schenck [r. is applied. In this research work, we develap the
mathematical model for two dependent variables that are Instantaneous Load Torque and Quantity of
Oil Extracted. For parlicular range of instanta

. neous load torque, we can decide the independent
terms that pi terms are related to geometric variables (). crushing strength of material to be
processed and material of screw (nz), average size of oil seed (m4), initial energy given to the processer
(115), instantancous time (1s),  and Gear ratie (r.). This daa is used for design of human powered
flywheel motor energived oil press, Simitlarly tor productivity (Quantity of Qil Extracted) of Oil Press
we can decide the pl terms from the mathematical madel, through which we can determine ﬂll-
peometric parameter for the HPFM energized oil seed press for pa:'[h:ular respanse variable which
was not available hefore this work. Thus end results of this cxper v i p
farmers or low profile entreprencurs in the rur

upliftment of the socioeconomic condition of th
supply and demand of edible oils.

Keywards: Human powered flywheel motar, o = B N .
independent variables . W SRR, ollsad, ol SRt

: his- imental research will he useful to
al arca. This technalogy will nat enly hring ahaur
¢ rural population, but also reduce the gap between

dependent variables, and

1. INTRODUCTION
Madak and some other cagineers deve
prrocess units needing 3 1o 7 kW
comprised of three subsystems; CRErEY ur

loped humg
man powered praces i s
cess machines energized
which have intermi g it

A 3 L mechaniey) nuwr}-l;:rjl llpf:ra,mm' This machinc Systea
Eneryy unit comprised of an arrangument sinalar g llin}:t.l(: 4 rdl'l':ln:s:.;lun system and process unit.
The fAywheel size s 1m diameter, 030 m widlh and 0,02 m-l‘;ﬁr:‘t‘d r‘”""""i: gear pair and a flywheel.
cun-,u-l‘;clhm'; and cach arm iy with ellipuical Crosy section hlmc. .}.L._ The flywheel is with 6 armed
spiral jaw clutch and Lurqu mplificatiaon HEAE air, Tl pre ':-‘f.mmcnl transmission compnses ol
wood wurning, Algae lonnation machine, wWood Strips, -uln.: '1; t‘“-”",; tned are for beick making.
[-;-t:l:]-:l atan ,A,y::::::ﬁlu.'n-;']."flr withia slim stature And 1650 m h-nu--luh, :_‘;‘Ilh'. ‘h..:nmur and L-Iw.;lrlllf;'lll\:
O rpan an €. e pedah B Way Aige) chitely '\'f.t-;'::r‘l;-{:i::-:]"1“!1.|:||-:|.l!::‘;;:l‘:‘l:;:|l.;,'hlllll.lll
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Formulation of Field Data Based Models to Correlate the
Performance of Manual Stirrup Manufacturing Activity by Using
MATLAB
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ABSTRACT

Traditionally in construction work stirrups are used to reinforce the columns. StirTups
are square shaped rods manufactured on a wooden platform provided with pios with
respect to which the rod is bent with the help of lever. The force is applied in the form of
torque and the pin works as a fulcrum point for the torgue. So a study is being carmied out
to improve the production rate, accuracy and reduce human energy expenditure of the
activity. And finally a mathematical model is made on the basis of actual fiekd daz. In
order to remove above draw backs authors have determined an appropriate sample size
for the acuvity and formulated various field data based mathematical models (FDBM)
using matrix method in MATLAB and reliability of model is checked The formualated
model can be used to optimize the human energy of worker, production rates and
inaccuracy of stirrups.

Key words: Stirrup. Dimensional Analysis, field data based mathematical models
(FDBM), MATLAB, Scnsitivity Analysis, Human Energy Expenditure

1. INTRODUCTION

Stirrup or lateral-tie is one of the necessary elements of reinforced cement concrete which is usad
for strengthening columns and beams [1]. Stirrups are used in the pillars and beams to increass its
strength. The framework is made up by the mild steel rods and then the concrete mortar material is
filled in it which provides the strength to the construction The basic functions of the stirrups are

(1) To hold and suppert horizontal and vertical plain mild steel or torr-stes! bar.
(2)To provide reinforcement and rigidity to columns and beams.

(3)To take shear force in horizontal beams structures as well as vertical columns.
{4)To avoid buckling of long slender column or to avoid sagging of horizontal beam.

The hooked ends of the stirrup also pruvide proper anchorage which in turn safesuards the
structure against horizontal forces occurring due to wind, carthquake otc. The strmups are I;zadc out of
6 mm, 8 mm, 10 mm in plain M.S. or torr-steel bar in vanious shapes such as rectangular, square These
stirrups are presently made manually. Fig.1 shows schematic of stirrup.

Proc. XTI FPRQAM 2018 (Challemges in Manufoctunng)
VINIT Nagpur, 22-2 8 December 2016
w2004 PNEAMM-20T0




8/

&%

XASIEROIVIM

DUSTIRIASPROBIREINS
ON
MACHINESFEAVIECHNISVS

Lernage ® @ U

EDITORS

P. M. Padole
A. B. Andhare
Shital S. Chiddarwar

600

Formulation of Experimental Data Based Model for 0il Expeller
Powered By Human Powered Flywheel Motor.
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ABSTRACT

There are many factors touching the performance of Qil Expeller Powered by Human
Powered Flywheel Motor. The fruition of oil expeller using human power is a complex
phenomenon. In this paper, the various steps of design of experimentation like
dimensional analysis, identification of variables in human powered oil expeller
phenomenon, reduction of variables and the formation of mathematical models equations
are presented in detail.

The pedal powered flywheel motor has been adopted for many designs of rural
applications in the last two decades. In the recent past a pedal powered process machine
has been developed for brick making, chaff cutter, water pump, blender, wood turning,
clothes washing and drying and earthen pot making etc (7). Human power credit is more
because of health benefit as a source of energy and more effective use of human power
could be achieved through properly designed mechanisms.

The machine consist of human powered flywheel motor using a bicycle drive mechanism
with speed increasing gearing and a flywheel, which drive the process unit through a
spiral jaw elutch and torque increasing gearing (3). The operator puls energy into the
flywheel at a convenient power level for about one minute. After enough energy is stored,
pedaling is stopped and the energy in the flywheel is made available to the process unit
(Oil Expeller).

In this paper the attempt is made to present to generate design data in the form of
evolving experimental data based models for various dependant/ response variables of
human powered oil expeller.

Key words: Dependent Variable, Independent Variable, Dimensional Analysis

Oil Expeller Buckingham pi theorem

1. INTRODUCTION

India is one of the largest producers of oil seeds in the world and Maharashtra is one of the major oil
seed producing and edible oil producing state in India [G]. The oil Expeller can produce oils extracted
from a number of fruits, nuts and seceds for use in cooking and soap making or as an ingredient in other
foods such as baked or fried goods. Extraction of oil from oil-bearing products could he done in two
major ways a) Traditional Method b) Improved Methods, The traditional method is usually a manual
Process and involves preliminary processing and hand press 18- The improved method consists of
chemical extraction and mechanical ext usion Tradittonal oil expellers are stmple mechanical devices
that are hand/animal operated. Chemical extraction requires more capital expenditure, and refining

Proc. X1 JPRoMM 2016 (Challenges in Manufoctunng)
WNIT Nagprae 23 23 Decembrr 2010
®2016 FPRoMA-2016
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ABSTRACT

The present research wark explain the tlesign of experimental work to b executed Tor
formulation of madel for processing tme, number of bends amd resistive torgue for the
stirrup making operation using b wieed Mywheel molar(HEFM) on the basis of
experimestation dita chosen, methudoloyy of engineuring experfinentation and
design af expanmentation  Out whicl protess fur formulution of mathemaicl mosdel and
1ts analysi for numbor of bands for stirrup making operation i expliln Stirrup is one of the
essential ele ts of renioreed coment oncrete I civil constiction, e SHFTUpS are
used for sirengihentng colurmn anil beams widing buckling of long slender column and
also avolding sagging of herizontal beam. Previously these s rup are made froni band by
uslng wanden block bt in this paper formulated the mathematieal model for number of
Linds fur stivrp making operation by nsing hman powered Mywheel motor and 15 explain
in detaits

=

Key wornds: Stirrup, bar benling, Human power, Sensitivity analysis.

1. INTRODUCTION

Stirrups are the lateral thes which are used to binil the steel framework u
element of reinforced coment conerete in civil canstruction. In smoll construe
stirrup using traditional method, There is no other way to make stirro) awith |
samie tme the detailed study of preacat manual stirrup making activity ind
sulfers from vavitus draw back like In this pap
making machine drivia by hulan poweretl Ayw my
Unit andl stifpup makigunit Le. Procuss Uniw sts uf bicyale-deive mechanism willy
speed Increasing gearing, appropriite cluich ir: ssion and o llywheel Process unit is the stirrup
bending unit which s coupled 1o (e energy unil The process unit is stirrup. making umit whicly
comprises of two spur gear, its having 374 and %4 Leeth the gear drive is used to transmit the motion
from energy unit to ugcess noit shalt. The rectangular hellcal apring circular disk it having fixed pin
and ratating pin over it and it used for hiend the rad foot lever with caupling is used for ratnte the disk
silon i
In O:h‘l:u:;::rul stirrup making machine driven by HPEM lg shown In fgare 1. The npertar
pumps energy W theallywheel at a convenient Input power loval. Aiter enouglh energy 1s stered,
pedalling is stoppid and the energy In the Mywheel s made uwl_l'lublo tw the pincess unit by engaging
the cluteh The stirrups are made by five bending operation. The sturup tod is first cut in definie
Iongth amd marsing by chock then the fve bending uperation are performied as Eallows 1) First the
small length of rod £ BealY by inserting e rod in the guiding slot anil put it on centre position of dise
then by press and left the lever with help af foot and first bend is made which is called ax anchorage

her, I is an essential
ites workers bend
huinan effort and the
o8 that the procoss
Irrup wre made fram HPEM method. The stiveup

miotor (IPFM) consists of bicycle unit
rrv it g
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ARBSTRACT

ks e Ltion af an af

appimach ¢
for cuttingg the slivers from banhon encrgized by

human powered Aywheel miotor (HIPEM) for the number of slivers tn be produced The
mathematical modal is Iorn ¢ umber al slivers as a une of the response varinblke in
the hambico ¢ entting phe i by IIPFM by using dim nal analysis approach
albnp with st points and test voncerned respanse variable i.e. number of
shivers, Further apart from foemubation of mathematical model for pumber of shvers, it ako

Inchudes ivity analy and ANN
Koy wurds: HP'FM, Slivers, bow, 4

sty the experinie
b

This paper pra
peneeallzed experimenial it

"

ver o

1. INTRODUCTION

‘The human power was negkeeted during e periods when there was the rapkl use of fossil fuek. But due to
very high prices of fs vivommentl pallution fram them, the human pawer again
came In the light as rencwablke Muscle power was primé impertinge source of eneigy in the
ancient times. Over the past m, 5, it was used i difl nt kind Anclent history shows that the
human powered machines were penvered by arm nusclkes, back niscles and leg muscles, We need to come
with alternate source ol energy, | on conventional energy. Human power credits It inportmnce in search
of an alternative source el encrgy ax it (llik the requirement of renewable source of energy.

The aperator drives the hicytk by pedalling the mechanism while cluteh is in disengage position. The
human power eperated llywheel motor Is encrgy source. This energy source snergizes the process unic Le.
bamboo sliver cutling uait through clutch and wansission, The Nywheel s k ) and nncrpitn.d.
which stores some envigy insik: . When the pecalling Is stopped clutch is engaged and stored ene : n
the fiywheel Is transférred tothe process unit input shaft by means af clutch. The process unit lsrflfw:
cutting unit which compuises of feedr, wo pairs of spring Jaated valiers, sliver cutter, adjusting knabs et :
When the energy from Dysheel is rinslerred w the sliver cutting unit by engaging the cluteh, the s l‘;t
bamboo Is fizd through fueder. It enters the lirst pair of push-in rallers, then comes out of nushjnut '||L
palr and stiilees the sliver cutter which is kept fixed and the sliver is cut. The sliver cuting |,“,1“_.d|r:: ,’f
iL it continues for S to 20 secands until the Aywheel comes o m-“e 4

communees upon the clutch engage
There is a provision of operating the system at the speeds by properly choosin,
amplification provided vt tlie sliver cuttinng unit shaft periy 8 the pear ratio ol a torque

20 APPLICATION OF THEORY OF EXPERIMENTATION

Proc, XAT BRPAEN-2016 (Chaliviges i Manficturing)
YNTT Ntgpur, 22:2) Decewibee 2016
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ABSTRACT

The presect ressirch work exples the design of Tperime sl woey 1o oo o b
furmlation of mode: (or processeg t<me sumber of So=’s g FotEE for ohe

iy S ST o mxie Swes e by
using wonder Hodk bux = Faper formaheed the mathesasicsd eadd b csnber of
s for sirrep mabeg eperatios by vt =

in deits

Key wurds: Stirrup, bar bending, Human power. Scayithity szl

1. INTRODUCTION

Stisrups are the Luteral s which are mied t bend © framursars corther ?n @ mesta
clement of renforied cemest cotrts = SVE (eeRmaer. I el st L ey Sond
Dol methad Thery 1 oo arher way b woks s s ks lnmee. cSort xnd e
drpriied simdy of proem mool |FTp Sater Oy duaers Sar e e
sulers. fron: varsaus dew hack i 12 B
making machine driven by omna preered Systeed mdior (HFFM) cmmists of oy

speed peariag
bending unit which & Cropied 1= Ue
comprizes of iwe spas gess. &3 Sarag 37
from enecgy kou io process west Faf The rectacpeiar el sprng ot dub 2 hueg fand g
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mmpdwmamc#m!’.owﬂm—iukml The eI
energy s the fywhorl 2 3 cosvenits mpat powss kel Azer emenzh ownp S Sand
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Design of experimentation for establishing empirical relationship of
rice milling phenomenon using human powered flywheel motor
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ABSTRACT

These Rice is the staple food for 68% of the population in India. India is the second largest
producer and exporter of vice next to Clhina in the world market The process of rice milling helps in
removal of husk and bran layer from padedy grains to praduce edible rice. About 75-80% of the warld's
rice which Is consumed locally is produced by small-scale farmers in rural areas (1]. The rice in paddy
furmis can be stored for a longer period as compared ta dehusked rice. The available rice mills are
electrically operated whereas the avi ilability power Is not reliable in the rural arcas. Hence a human
powered rice milling machine developed without any design data .The set-up consists of three main

systems namely, (i) Human powered driven fywheel motor, (if) Transmission between flywheel and
process unit shaft,

This paper presents detailed design of experimentation to be performed for establishing
empirical relationship of rice milling phenomena using human powered flywheel motor. It includes
identification of variables, dimensional analysis, test envelope, Lest point, test sequence, measurements

and instrumentation, data checking and rejection and method of data analysis.
(1) Pracess unit i.e. rice mill.

Key words: i, power, Deg

dent variable, Independent Variable, , rice milling, Dimensional
analysis,

1. INTRODUCTION

Modak and his associates have developed a system similar (o bicycle 15 used 1o 5pin a flywheel by
human power and the energy is stored in the fywheel as rotational kinetic energy. Such an energy
source Is conceptualized as Human Powered Flywheel Motor (HPFM) . It can be substituted for
electrical motor for transient processes. As the energy is drained continuously from the flywheel the
output speed of Flywheel Motor decreases continuously which in turn Tuns a prucess unic. Pedal power

may be the most efficient way of barmussing human energy for countless applications which would
otherwise require electricity |4-7).

As the present setup is a man-machine system, it 1s rather difficult
theoretical approach for this system, instead an experimental ag-rnaczniualg:;l:zc[:? as'i;pt ;oml
1961). Thus it is necessary to establish the empirical relationship by applying the mel-hud Tn Ir}
expernnentation for rice mill using human powered My wheel motor by varying all possibl O:EY E’l
variables involved in the process. The paper addresses detailed design of oxperi:’ une p Yil]l::l
includes dimensional analysis of the system, deciding test envelap, test points, tgst s:i;..en:enf:r (1‘1:
e A
14N T aneg
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This paper proposes o novel approach for the Optimization of mec
generition problem w it

hanism synthesis for function
h twenty aceuracy pomts using a hyvhrid search algorithm
optimization method is hased an the I SA/ RS
Search (RS), derivative- free type method of optimization. called SA/ RS,

; e s abaorit]
embedded the RS 1o enhance its search capability. The b
global optimization technique
SA/ RS is presented and
optimization is carried ou

A hybrig
A) and Rosenbroey
n which the SA s
im combines the ady antag
and a classical nonlinear programming technique. An gve

Srview of
applied 1o dimensionai synthesis of a planer four bar mechanism. The

1o minimize the objective function formulated from the structural eprgy
atthe accuracy points. A novel SA/RS is emploved to determine the optimal values f r-‘hf design
variables that best satisfy the desired nbicctives of the problem. Simulation resuls demonsirag.
the remarkable advanta

ges of our approach in achieving the diverse optimal soluhon?and
improved converge spe

ed. The experimental results manifest that the proposed I:uyfw:d ApProaches
are effective and cfficient in finding near optimal solutions.

fusion of the Simulated annealing (S

25 o1t

=5 Gi Le

~

(>~ ICIT™E 2016 T1mg

on Effect of Misnlignment-o% b

N
A General Paper Review \ibnl,tion Response of

Coupling
AA.Pachpor, G.D.Mehia, AL

O
Ki"ﬂ%’&\x
el T 3
This paper presents the view of different author ref

a‘\’dm\g\vﬁmion response of coupling due to
misalignment in machinery. The effect of mi<a ign‘_mc;-m had been explained by performing
controlled experiment on experimental set p_’?al}rqr&‘i‘t;y the respective author, The results and
conclusion obtained from these :xpcrint\gi‘;a\i‘m}ty shows the need for continuing the study on
effect of misalignment on coupling pér
dynamics of coupling and the efTect of load var

e. Hence, an attempt is being made 10 study the
iation on coupling performance.
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Modal Analysis of-¢ me"os‘itE Sandwich Pane]
Mr. Deshmukh P l\’., I Sheigémdhi G p

Use ol’Sam’w@hfg’%strﬁcﬂou for an aircraft structural component is Yery common to the present
day. One of I\c@glmry requirements of aerospace structucy] materials is that they should have
low d erwstilTand strang. Sandwich panels are thin-walled Structures fabricated fom two
fat shgets }p i i

structyre because of excellent crush strengg
high bif‘l‘nc eig

ofF low density core
free vibration analysis of
MENt s used for FEA. The elfects

hickness and pitch, on the global

¥ inertia. The
ed Soperimetric shell ele
a5 lace thickness core |
determine
results. Analytical results
camesponding natural fre

condition

of sandwich design parameters, such
bending and vibration responses are Jd Convergene
accurncy of the are by
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This paper proscrits Design & TEM Analvsis ol Twed Blade Micro Wind Turbine. Rapid
depletion of fossil fucl resources nccessilated research un pltcroalive Energy sources. A wind
system i 3 relinhle aliernative cnergy souree bucause « uses wind energy \o create 3 stand-alone
Ihe main objective of this progtl s 10
cntsal,
Blde

encrgy source tThat is boath Jdependable aml consistent
investigate 1he design and development of micru wind turbines for integration o 1ey
comenercial and indusirial complexes This project nminly focuscs on Design of TWis

Micro-Wind Tuibme sysicm ufing compulcr arded Uesign aml FEM analysis lrch{mb.ig)-l."
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’ "|CITME 2016_T1/03
b ¥

Design, Analysis and Modeling of XY Flexure i\vlecha‘?i:m"agi!h Compliant
Mechanical Amplifier-A Short Review -

M A Bhosale. Prod U N G Proy & 5 Alik

|n precision enginecr g Nexsiral mechanism are widely u ad Becanse of their advaniages such as
Friction free and wenr frex motion. high precision, Jiglp retiatility The llevurce mechansm is 2
mechanism which gives maothon due 10 clasc \leformation of the beam used to build it
Piczociecing ag) 2 toTs 3re wicil 1o apply |n;1_'.|.! rn[t:;dlqrhrcnmnl i Nesuril mechanism They
have limitntoay such as ko range of motion, Hence there 18 need of amalifying the mput
forceldisplacemyn? Whein we combnge p:rcelcﬁ.lu: actuator with mechamcal displaccment
amplifier we €an achweye high rangy o malan ko paper deals with 3¢s:gn and analysis of XY
fMexura! mecharemr with compham mechanical aniph fier

ol wWh
O
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Natural Freqneg\\c&\%’viﬂc Shape Analysis of Rotordisc with Diametral Slofs
Afivs. Vorsia Il‘.ni‘n.r"hgp'.?' ¥ Uhapaors

Relordiscs with :1:'?Tcr:t7u' Jiaimetral slotg are extensively used in the construction of aircraft. ships.
automabikes, E}-.:-,hcc!s. cleich plates, cireular suw pliles, pressure vessel minssiles. Tiguid
tnr.!:!'mc‘f-; and ship sinKivies & other velnckes The turbine is a well-known example for the
indusirialapp ratwon of the roior diuc
yreat ymerest in the stdy of nesponse of siraciures 10 vaFions c\ciRilions. Hence ane OF the
apphca'lioﬁ of rtor disc e Tie atler with central hale, Nxed 21 nner edge and kice al owter edge

Fhe ko wledee of natural ficguencies ol components n ul

_is chosen und is dynanc responsE is investigated
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Approximate Mechanism Synthesis Using Global Search for Twenty
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\bstract: 7he paper presents the results of newly develop.d vlobal search approach for the
Opremzation of a planer four bar mechanism for the task of mechantsm svnthesis problem with twenty
sccuracy poinis_ in the past. a number of different techmgues bave been emploved for the synthesis af
mechanisms The solution method is based on the graphical. and /or analyvtical design methods Later

17 the proditeration of high speed computers and thewr iniegration into mechanism aralvsrs arnd
syrethests, o wide varten of numerical optemzatton methods bave been developed for the sy nthesis of
nechanisms. The major drawback v using the graphical and anciy ncal methods is that there could be
sigmificart ervor i the overall ontput between the precision poinis and vaitd for three to five precision
pamis The global search approach is developed to nunimize the atyective function formulated from
e structural error at the acouracy poiats. A novel global search s employed ta determine the optimal

ses for the design variables that best satisty the desired objectives of the problem. Simulation
stelts demonsirase the remarkable advantages of ane aggrea ko aoheving the diverse optimal
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CFD analysis of Helical baffle Shell and Tube Heat Exchanger
Amol D hibhkate, "Prof. Sagar A Gin
Department of Mechamcal Engg . Shrn Ramdeobaba College of Engz and Management, Nagpur

amecl pbhkated. gma vom, sagar gin e reddfnul com

shstract: Shell and tube heal exchangers are most conpmonly wsed for fugh pressure applications viz
power plants, refrigeration and ar condilianing systems & auivmotive industries. The objective of the
; srrent work ts fo design shell and tube heat exchanger with kelic al buffle and studv the remperature &
presssere fields on the shell side by using ANSYS Fluent The heat exc hanger consists of 3 tubes of 500
i length with shell duameter 150mm. The helix angie of helica! baffle 1s varied from (0 to 30 by the
step size of 10 The flov pattern on shell side was forced o be rotational and helical de to geometry of
catinuious helical baffles winch resuits i a significant increasc in the heat transfer coefficient per
(1144 PRESSUe drop. The required modlel is prepared wn CREQ 2 G & turther ot is imported to ANSYS
¥ fueni for mesh generation & solwfan The pressure-velocy baved congrling & ko SST turbulence

rcded 15 used for the analysey The semudation result st that pressiere drop o redcing i the rQnge
o 1010 1 5%% whereas boeat transfer rate mcreases with morease v baftle angle tnelination

Kevwords: Shell and tube heat exebaneer Awsys Fluent holicad baftle, heat iransfer coctficient
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Email Database
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Abstract: Trait is a particular characteristic that

Zan produce a particular type of behavior. The
email which is written communication medium
among the people is the source, to.identifly the
writing traits of the person. This paper proposes a
novel approach to identify the writing traits of
person from their email communication. The
proposed technique is combination of an
unsupervised k-means clustering algorithm and
rule based system to classify the traits of email
writer. We classified the email writers into three
categories as perfect writer, average writer and
casual writer. The experiment was carried out on
Enron’s email data set. This experiment is helpful
to predict the writing behavior of a person which
will be helpful in identifying an email writer or

improve his/her writing style.

K-means Clustering,

Keywords: Email Mining,
system, writing

Personality traits, rule based
traits, traits

I. INTRODUCTION
Email is most widely used way of written

i' communication. It is used in official and unofficial
the style

rsyrpose. As it is used in official purpose,
and writing way of email writer shoul_d bg .perfect.
Many companies are taking the email writing test
while recruiting the people because they are in
need of perfect email writer. Emails are also usc_ad
in unofficial communications. It may be used for ill-
legitimate activities such as spamming, er_nall
bombing, phishing, threatening, cyber bullying,
sexual harassment etc. [15, 20). Every _emall
writer has his/her own writing style. Accordmg'to
the researchers, writing psychology helps to give
all the details of the person which is helpful to

)O(X-X—XXXX-XX)O(-X116/$31.00 ©2016 IEEE
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show the differences among them [1, 3, 16, 18, 19,
21, 22]. Hence forensic people are using emails as
one of the source of evidence. This experiment will
help to company trainers to check writing style of
trainees, forensic team to reduce the search space
while generating evidences and individual to work

on their own writing style.

The goal of this paper is to find the writing traits
of email writers. Traits are the patterns which
always exist with the person. We classified the
email writer into three categories as perfect writer,
average writer and casual writer using a novel
approach explained in the next sections. Section 2
gives the overview of available literature on email
mining and psychological aspects. Section 3
describes the problem statement. Section 4
describes the implementation of novel approach t
classify the email into said categories.
Observations of experimentation are presented
and discussed in section 5. Section 6 concludes the

paper.
II. LITERATURE SURVEY

Every person has his own writing style. Writing
trait refers to lasting writing characters in the
writing behavior of person in the variety of
situations. Some researchers suggested that the
writing style is important to identify the personality
of a person (1, 2. 3, 4, 5, 6]). Saxena et al used a
machine learning approach to classify the
personality from the blog data. They classified the
personality traits into highly extrovert, highly
introvert, low introvert, low extrovert and ambivert
(1]. Mishne used support vector machine algorithm
to classify the blog messages into different types of
moods. He discussed about 39 types of mood and
the accuracy of their experiment (2]. The
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ABSTRACT

Email is a fast and well-liked communication
medium on the intemet Email users are rapidly
increased due to easy availability of intemet. Email
is used for personal as well as official
communications. It is also used for illegitimate
activities such as phishing, spamming, abusing, and
threatening. Email mining gives the better solution
to this problem. The dustering and dassification
methods of data mining are used to dassify the
emails into different catagories. The paper tries to
extract effective features for investigating an email
to identify the sentiment which is helpful for forensic
people. Data mining approaches such as k-means
dustering, fuzzy cmeans dustering and neural
network backpropagation algorithm were applied on
extracted features for dassification of emails as per
the sentiments hidden inside them. Evidence aan be
generated from the Negative sentiments. The paper
does the comparative analysis of various algorithms.
For this problem, neural network backpropagation
algorithm gives the best recognition rate.

Keywords _
email, email mining, k-means dustering, fuzzy ¢
means dustering, neural network, sentiment

analysis, email sentiment analysis, forensic, email
forensic

1. INTRODUCTION

Ray Tomlinson sent the first electronic mail called
‘email’ across the network which now become the
fastest communication medium [33]. Emails are

JCIA-16, August 25-26, 2016, Pondicherry, India
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DOI: http://dx doi.org/10.1 145/2980258.2980304

4s

K.K. Bhoyar
Department of Information Technology, Yeshwantrao
Chavhan College of Engineering, R.T.M. Nagpur
University,
(+91)9764996487
kkbhoyar@yahoo.com

used for official as well as personal communications.
E-mail transactions are tremendously increased due
to its speed and low cost. According to the survey of
Radicatti group, at the end of 2015 there will be 4.1
billion email users [29]. E-mail is used in many
legitimate activities such as document exchange
and message transfer. Unfortunately, it can be
misused, for example, in the distribudon of
unsolicited junk email, unauthorized conveyance of
sensitive information, mailing of offensive or
threatening material. Hence, investigation of email
is a need.

Email can be considered as an important data as
an evidence in forensic application as it contains
information hidden in message header and message
hody.

Message header contains details such as sender,
date, message-id, recipient, bcc, cc, subject,
references etc. These things along with the body of
email play vital role in email management and its
investigations.

Email contains structured & unstructured
information. E-mail header has structured
information. E-mail subject and body contain
unstructured information [28]. Previous studies

dassified the emails as suspicious emails [12],
Chinese emails [6], English and other language
emails [2], Arabic and English language (4], phishing
and nomal emails [14], activities [34], spam emails
and normal [9,15,17,18,19].

Unstructured information of an email can be a
source of emotions and polanty. Sentiment analysis
is used to detect the polarity and emotions. Existing
sentiment analysis approaches were dassified as
keyword spotting, statistical methods, lexical affinity
and concept based techniques. Keyword spotting
technique dassified the document on the basis of

193¢
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Decryption with Power and Area Optimization
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Abstract—In this project, a hardware implementation of
the AES-256 encryption and decryption algorithm is
proposed. The AES cryptography algorithm can be used to
encrgption and decryption blocks of 128 bits and is capable
0f: using cipher keys of 256 bits. Feature of the proposed
pipeline design is depending on the round keys, which are
consumed different round of encryption, are generated in
parallel way with the encryption process. This lowers delay
of the each round of encryption and reduces the encryption
delay of a plaintext block. Xilinx ISE.14.7 (64-bit) is used for
simulation by using VADL and hardware implementation on
FPGA (Xilinx Spartan 6 or Altera Cyclone 2 FPGA device).

Keywords: Cryptography, Cipher, FPGA, Advanced
Encryption Standard (AES), VHDL

I. INTRODUCTION

An encryption is the conversion of data into a seeret
code. It is the most effective way to achieve the data
security. To read an encrypted file, one must have an
access to a secret key or password that enables us to
decrypt the information. The unprocessed data is called
the plain text, the encrypted data is referred to as the
cipher text.To break the password,

there are different types of attacks that include Brute
force attack, Known plaintext attack, Chosencipher text
attack, Cipher textattack. The Brute force attack on AES-
128 bit up to 5"roundand the further analysis ‘get
stop.There ~are various algorithms available in
cryptography like MARS, RSA, TWOFISH, SERPENT
and RIJNDAEL. Advanced Encryption Standard is called
as a Rijndael Cryptography. AES is better than Data
Encryption Standard (DES). The DES algorithm broken
because of short keys.AES can be implemented both on
hardware and software. Main aim of AES hardware
implementation to . minimize hardware and lower the
power consumption and also maintain high throughput, at
highest operating frequency [1].

AES is a symmetric encryption algorithm process
data in block of 128 bits. A 128-bit block is encrypted
bytransforming it in a same way into @ new block of the
same size. The only secret necessary to keep for security is
the key. AES algorithm with encryption and decryption
was desgin in Verilog Hardware Description Language.
Thel28-bit plaintext, 128-bit key expansion and 128-bit
output data all divided into four 32-bit consecutive units
respectively controlled by the clock. The pipelining
technology was utilized in the 13 round transformations so
that the new algorithm formed a balance between speed

48

and chip area.AES use different key-lengths, the standard
defines three lengths and the resulting algorithms are
named AES-128, AES-192 and AES-256 respectively
with different length in bits of the key. In AES-256
encryption and decryption with 256-bit key is
considered.AES provides combination of security,
performance and efficiency. For any security, here key
size is important because of this it determines the strength
of security, area optimization and power consumption [3]-

II. LITERATURE REVIEW

Pritam Kumar Khose e al., implementing AES
hardware to achieve less area and low power consumption
which maintain throughput of data, to achieve high speed
data processing and reduce time for key generating. The
implementation of AES algorithm uses pipeline structure
for repeated computation by lower down speed and data
rate is capable to support USB protocol[1]. Hrushikesh
Deshpande et al., proposed AES architecture is based on
optimizing area in terms of reducing number of slices
required for design of AES algorithm in VHDL. The AES
algorithm optimized throughput per number of slices.
Efficiency parameter being the reliable one for purposes
of comparison with other platform like ASIC, ALTERA
designs[5]. Yuwen Zhu, Hongqi Zhang and Yibao Bao
et al., proposed AES realization method on the
reconfigurable hardware ideas, the design uses a state
machine to control encryption round module according to
the different lengths. The design using HDL Verilog to
support serial key length 128/192/256 bits AES encryptian
and decryption circuit[7]. R.V. Kshirsagar, M.V.
Vyawahare et al., proposed high data throughput AES
hardware architecture by partitioning 10 rounds into sub
blocks of répeated AES modules. The key feature is
having high throughput by partitioning the AES into 10
sub-blocks with intermediate buffer between them, thus
creating a deep pipelining structure for complete 10 AES
blocks. [9].

III. PROPOSED WORK

The AES block diagram, the encryption part of this
algorithm, the data to be secured or encrypted is called a
plain text (M). The length of plain text will be of 128 bits
with a cipher key/ shared key (K) of 256 bits. The plain,
text (M) and shared key (K) will be converted into cipher
text (C) using Encryption part of Rijndael algorithm. In
the decryption part, the cipher text (C) will be considered

978-1-4673-8586-2/16/$31.00 €2016 [ESE
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Abstrac- = in this paper, a low-power single-phase clock
multiband {lexible divider for Bluetooth, Zigbee, and IEEE
802.15.4 wudd 80211 a/b/g WLAN frequency synthesizers is
proposed  hased  on  pulse-swallow topology and is
implemented  using @ 0.18um CMOS technology. The
multiband  divider consists of a proposed wideband
multimodulus 32/33/47/48 prescaler and an improved bit-cell
for swallow(S) counter and operates in 2.4 to 5 GHz
resolution selectable from 1 to 25 MHz In this paper, we
propose i new method to reduce static power in the CMOS
VLSI circuit using Low power Techniques like Sleep
Transistor \pproach,

Keywords DEF, E-TSPC,  true single-phase clock (TSPC),
wireless T AN (WLAN).

£ INTRODUCTION

IFor mobile wireless communications.
Jow-powor operations are of crucial .irn‘portancc for the
mobile urits as the battery lifetime is llmitec_i by the power
consumpuion and the low power consumption al§o helps
to reduce the operating temperature resulting in more
gstable  performance.  For the modern tre%nscel\fer
architecture. o fully integrated frequency synthes:zg w;th
low pover voltage-controlled  oscillators (Vf;: ) for
quadraturc signal aeneration ztnd_ lo»'v power equ?ncy;
dividers «with multi-channel selection is always a topic o
interest in rescarch., ' )
mluthl'muc-h:ckud loops (PLLs) are widely used in
radio frequency  synthesis. 'I'hc_l"l_..L baseg fr?c:;erg
synthesizur is one ol the key building blocks o

front-end transceiver. The PLL - frequency synthesflz_cter
system in nidinly designed to ensure the accuracy o Esé
ouhlpm fiogueney under operating conditions The IE

802.15.4 wandard has been speci lically QCflsned lac:ecz::é
for the nueds ol low cost. fow power. low au}r s
short  runge  wircless networks. Fe:a." n:ﬁ-ged iz
synthesizers based on this standard have been rep

Divider Using Low Power Techniques

Mrs. Divya Meshram (Author2)
Electronics Engineering Department,
PCE College Nagpur, Maharashtra, India

divyameshram@gmail.com

literature and the frequency synthesizer reported in [5] has
the power consumption of 2.4 mW at 1.2-V power supply.
In the previous design [1], a dynamic logic multiband
flexible integer-N divider based on pulse-swallow
topology is proposed which uses a low-power wideband

2/3 prescaler [4] and a wideband
multimodulus32/33/47/48.
Foau O %! [e— O Fo
e mw_{]
Mo =

Figure.1.Proposed dynamic logic multiband flexible
divider using SleepyP transistor

In this paper a new method for designing a dynamic
logic multiband flexible integer-N-divider has been
proposed which was developed using a sleep transistor
based and wideband multimodulus 32/33/47/48 prescaler
with low-power wideband 2/3 prescaler and an integrated
S counter as shown in Fig. 1. A sleep transistor is referred
to either a PMOS or NMOS high Vth transistor that
connects permanent power supply to circuit power supply
which is commonly called “virtual power supply™. Th.e
sleep transistor is controlled by a power management unit
to switch on and off power supply to the circuit.

IL DESIGN CONSIDERATIONS

In the case of high-speed digital circuits prfspagation
delay and power consumption are the important

-’_ﬁw
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KMgSO,Cl: Cu Phosphor; Ethanol wet chemical method; TL; irapping parameters

C1-Cu phosphors were prepared by Ethanol centrifuge technique method. This work evahites the dosimetric
g of KMgSO,Cl doped with Cu.Prepared phosphors are characterized by XRD,SEM, thermoluminescence

e

Hon analyses showed that samples of KMgSO,Cl:Cu exhibit only single phase corresponding to crystal
hydrite and well match with that of standard file (JCPDS no. 74-0383).SEM analysis reveals particle size

ence (TL) characteristics of developed high sensitive chlorosulphate phosphors, KMgSO,Cl: Cun were
arison with CaSQ,: Dy in order to assess the possibility of their use in personal monitoring and TLD
g very low dose of 5Gy. The pre ion of an inexpensive and high sensitive KMgSO,Cl: Cu with TL glow
Berent concentrations are observed at 210°C, exposed to gamma-rays of *Co for their thermoluminescence
fes. The glow curves have been recorded on samples at a heating rate of 5°Cs™ and irradiated at a dose rate
" for 5 Gy. In present study, the trapping parameters such as order of kinetics (b), activation energy (E)
f factors (s) have been calculated for the 210°C glow peaks of KMgSO,Cl: Cu by using Chen’s peak shape
fand initial rise method(IR) is employed. Activation energy (E) and frequency factors (s) have been
e 210°C glow peaks of KMgSO,CL: Cu is 0.76 €V and 9.10 X10° s respectively by Chen’s peak shape
ke activation energy calculated by Intial rise method is 0.89¢V The glow peak of KMgSO,Cl phosphor
pmrder kinetics (b = 2), which suggest that there is probability of retrapping of charges. The compound
k2 good host for TL dosimetry.

mzr C.Gedam, Sanjay) Dhoble, Journal of Luminescence 132 (2012) 2670-2677.
I Kore , N.S. Dhoble , R M. Kadam , S.P. Lochab , S.J. Dhoble, Materials Chemistry and Physics xxx
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been used to characterize the the prepared KVigS0,Cl:Cu'phosphors. Powder x ray diffraction analysis st
ﬂysm!linenatmeofprepmedphnsphms-Allﬂ;cdiﬂiacﬁoupmksofKMgSOﬂmhwelﬂhol -
(JCPDS no. 74-0383). . - gl
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: i investigated. With increasing Cu* concentration in KMgSO,Cl: Cu* (x) mol % (x=0.02, 0.03
i ' i i i e mchmﬂlemaxnn'r mn’npmﬂ.luol!tm_ i
: ’nﬂfmndmbemimgm. he

(1] Sharadkumar C.Gedam, Sanjay).Dhoble, Journal of Luminescence 132 (2012) 2670-2677,
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Luminescence Study in C** jon-Beam Irradiated MgB40,:Dy’*Phosphor
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%igﬁghM' TL and PL study of MgB40,:Dy’* phosphor irradiated with C*" ion-beam is performed over a wide range
of exposures. : : N T ' : _

Magflfzsiurn borate has good cha}acteristic; to be used as a theﬁpo!ufnihesce'nt dosimeter: it is about 10 times more
sensitive than LiF and has an effective atomic number for photoelectric absorption equal to 8.4, which is comparable to

water and soft biological tissue (7.4)" and is important for ‘personal dosimetry application [1]. Magnesium: borate
“osphors were extensively studied by Prockic [2]. = ' '

SRR R

ser. this study, Dy** activated MgB,,O-, 'j)hosphors were Sl.léé.é.ssﬁllly' synthesized by modified solid" state reaction -

{Q‘hﬂiqﬂe for different dopant conceitrations. Obtained XRD patfern confirms the formation of phase- pure MgB,0,
‘compound. PL emission’ specira of C**. ion-beam. irradiated MgB,07:Dy”*phosphorreveal two prominent peaks of -
cantered at 484 nm (blue) and 576 nm (yellow), which corresponds to “Fyp-"Hys» and *Fe-*Hys, transitions of Dy ion,
respectively. PL intensity enhances with increasing ion fluence and shows highest for 15x10'! ion/cm” jon fluence and

. then it starts reducing, which is'du_'é to the destruction of luminescence cant't_ar._ : PP
- The TL Study of phosphors hmdiaic}ii with 75MeV C** ion-bearn with ion fluence ranging from 1_5.,(.1"011 fb" 30x10"
ion/em®. Negligible variation is observed in TL glow curve of the samples irradiated with different ion fluence this also
reflects in calculated trapping parameters which show slight-viiriatiqn‘fqr different traps. The linear TL response to the ,
ion fiuence shows that phosphor may be used for carbon ion beam dosimetry over a wide range of exposures.
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Photoluminescence Study in CaALB,0,:Tb** Phosphor
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Highlights— (1) The phosphor CaAl,B,0.:Tb*" phosphor was synthesized by combustion method; (2) The

photoluminescence characterizations of CaAl,B,07:Tb** phosphor is carried out; (3) The near UV excited phosphor
show strong green emission. '

Rare earth ion activated aluminoborate phosphors have drawn much attention owing to their high UV transparency and
non-linear properties [1,2]. Thus in this work, we opt to synthesize and study. the photoluminescence properties of
CaAl,B,0.:Tb"" phosphors. The said phosphors were synthesized by corabustion method with 10% excess of H;BO,
for any evaporative loss. The diffraction pattern of as synthesized phosphor is compatible with standard JCPDS data.
Several bands were observed at 318 nm, 340 nm, 352 nm, 370 nm and 379 nm in exciation spectra of CaAl,B,0,:Tb**
phosphors attributed to the transitions from ground state "Fg to respective excited states He, *Hy, °Ls and *Gg of T ion
respectively. Amongst all the excitation bands, the peak_cemeréd at 379 nm was the most prominent one; therefore all
the emission spectra were recorded at 379 nm excitation. The emission profile of > activated CaALB,0; phosphor
presents a strong green emission band centered at 545 nm due to magnetic dipole (SD.—3: Fs) 1_:rans1ti01:_| qf Tb iom_ The
intensity of green emission band is found to be highest for 1 mol%poncentration of Tb”” ion in host lattice. In ad-dmon,
several other emission lines in blue as well as in green region at 490 nm, 585 n}:P and 622 um-also observed w]nch. are
corresponding.- to the,. 5[)4'_;71-‘6,- SD —'F, and 51)4_-,71;} transitions of_ Tb ion respf:chvel)f. The chmmanclt_y
coordinates (x = 0.295, y = 0.491) of the phosphor excited at 379 nm lies in green region which suggest that this
phosphor has potential for application as green compenent in' UV, LED. :

REFERENCES
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Abstract—Rare earth element doped tetra-and meta-phosphate
compounds have been widely used mainly in miniature solid state
lasers and optical amplifiers. Increasing intetest.in these materials
has been observed since binary and ternary phosphates could be
used as laser devices not only in the form of single crystals but also
Mn the form of powder and glass. Here syntheses of meta-phosphates

" of Cerium’ like NaCe(PO;): and. KCe(P0Oy), by the solid state
reaction aredescribed. X-ray diffraction and PL characterization of
phosphors is. also reported.  The 4f*'5d —4f" broadband

Iuminescence of trivalent Lanthanide ions can be useful for new

tunable solid-state lasers in the blue and UV spectral regions.
Emission bands are observed at about 310-360 nm (32,260 -27,780

cm?) for  meta-phosphates. It means that the : Stokes shift is -

estimated to be about 5000 cm™ for the meta-phosphates These
results imply that both the ion-lattice and type of phosphate anion
influence the Stokes shift in these materials. - A

‘Keywords. - Cerium metaphosphate; “Excitation and emission
spectra; solid state synthesis dE : %

I INTRODUCTION =

Trivalent lanthanide ions are used extensively for optically-
pumped solid-state lasers because they pOSS‘tESS.."'Suita!:Jle
absorption bands and numerous ~ fluorescence lines of high
juantum efficiency in the visible and nedr-infrared. ‘Ihval-ent
Ce has only two J manifolds in the 4f ! ground configuration,
2Fs, and 2F2. Since the energy separation of these states is
2000.:cm -l, multiphonon emission isvth‘e dor-mnant d‘elcay.
Lasing would be possible only with special pumping condiugqs
or materials. Intense Stokes-shifted 5d-4f emission from Ce *' is
present in the near-ultraviolet and has been considered for laser
action .Transitions to levels of 2Fn provide‘a'poss.xblo'a four-
level laser scheme. Because of the short radiative lifetime of
the lowest 5d state, an intense ultraviolet pump source Or
electron beam pumping may be required to achlew_e 1nyer51on.
In addition, excited state absorption may prevent losing in some
matemiséﬁvasiava et al [1] have studied the lunﬂnesqence and
electronic energy transfer in K3Lay.yTbxCey(POs)2. Finke et al
[2]have discussed the optical propertige's of KsLn(PO4)z .and theg
found that the band gaps determined by reflection an

excitation spectra - were in the range 7.29-7.9 eV. Parent et
al[3] studied various mec

KCala ;...,Tb,Cex(P.O‘;).; )
orthophosphates containin

under UV excitation. The various

hanisms involved in green emission of

g trivalent cerium and terbium have

Deepali Marghade
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S.V. Moharil
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been proposed as strong green emitters under UV excitation.
Ba;Y(PO4); orthophosphate doped trivalent neodymium has
been described as a possible powder laser material.[4] Barium
and calcium orthophosphates are reported by Szczygiel et al.[5]
They have studied optical absorption spectra, for Ce-
orthophosphates, meta-phosphate and pyrophosphate. Infrared
fhnd Raman studies of these phosphates are also reported by
em, :

II.  EXPERIMENTAL METHOD

NaCe(POs)s has been synthesised by sintering the mixture of
Ce(PO3);.and NaPOs; in the molar ratio 1:1 at 750°C for 20 h.
KCe(PO3), has been obtained from KPO; and Ce(POs); by
sintering a stoichiometric mixture of these compounds at
800°C for 48 h. Cerium meta phosphate Ce(PO5); was obtained
from ‘cerium oxide CeOjand NHHPOs by sintering the
mixture of these compounds stoichiometrically at 250, 500,and
900°C for 2, 5, and 15 hr respectively. Sodium meta phosphate
NaPO; was obtained by complete. dehydration of
NaH,PO, .H,0 at 300°C for 0.5hr and then at 500°C for 2 hr.
Method given by Szczygiel et al and Rzaigui[5,6] were
followed for preparation of these compounds. X-ray diffraction
patterns were recorded on Philips PANalytical X’pert Pro
diffractometer. Photoluminescence (PL) spectra in the spectral
range 220-700 nm were recorded at room temperature on
Hitachi F-4000 spectro-fluorimeter with spectral slit widths of
1.5 nm. :

1I1. RESULTS AND DISCUSSION

Fig.l shows the XRD of prepared NaCe(POas)s X-ray
diffraction of prepared NaCe(POs)s is found to match with
ICDD file 33-1233 of NaCe(POs)s. Fig.2 shows the XRD of
prepared KCe(POs)s. X-ray diffraction of prepared KCe(PO3)a
is found to match with ICDD file 35-0277 of KCe(POs)a.

3.1 PL Emission and Excitation result of NaCe(POs)a:

The emission spectra of the prepared NaCe(PO3)a is
also recorded using a spectral slit of 5, 1.5 nm and excitation
spectra is recorded using a spectral slit of 1.5, 1.5 nm.
{Fig.3curves (a)&(b)}.The emission spectra shows intense PL
emission with peaks at 346 nm(28901cm™,3.59 eV) and 327.6
nm(30525 cm,3.79 eV)which are due to transition from the
lowest level of 5d configuration to the two *Fsz , “Fyz multiples
of the 4f' configuration in Ce3+ jons and half intensity peaks at
316 nm(31645 cm-1,3.94 V) and 361 nm(27701 cm-1,3-44

23
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Highlights— (1) Efficient Energy transfer from Ce** to Tb**; (2) Modified C_ombustibn Synthesis

Doped Cerium Aluminates have been used by lamp Industr‘jr asgree_n emitting phosphors in manufacturing of energy

efficient tri-colour fluorescent lamps. CeMgAl;405:Tb*" was used as a green emitting phosphor in the first tri-colour .

fluorescent lz'nnp.- The_cerimn-base’d himinescent materials are s;:lf—éc_:tivatin_g due to the presence of trivalent cerium in
the host lattice. The compound;, CeMgAl,;; Oy, has a peak emission at about 373 ‘nm, when subjected to 254 nm

‘excitation. Efficient energy transfer was first reported in CeMgAl;gO1s:Th?* . Energy transfer occurs from ce’ to Tb”,

resulting in a green emission with a quantum efficiency up to.65%. -
* Here we have studied such type of energy transfer from Ce™ to Yb** ions in CeMgAl 0y5:Yb™. The samples were
'made using modified combustion technique. The Combustion synthesis technique consists of bringing a saturated
_ aqueous solution of the desired metal salts and a suitable organic fuel to boil, until the mixture ignites and a self
" sustaining and rather fast combistion reaction’ takes off, resulting: in a dry, usually crystalline, fine particle oxide
powder. Stoichiometric composition of the metal nitrate (oxidizers) and urea (fuel) were calculated using the total
oxidizing and reducing valencies of the components which serve as. the:numerical coefficients so that the equivalence
ratio is unity and heat liberated during combustion is at 2 maximum. All constituents in stoichiometric proportions,

' along with fuel (urea) were mixed together and-small quantity of double distilled water was added. ‘The mixture on
 ihoroughly. grinding was transferred to a pre-heated furnace at 500 9C. On fapid heating the mixture -evaporates and
ignites at 450 °C to yield a white product. ‘Entire process completes within several minuies.— Ph?folmgljnescencc

_ Characterization of Samples were done. Plotted graph shows efficient encrgy transfer from Ce’" to Yb". Ce™: 4f —35d-

transition was detected by monitoring the Yb*': 2Fsp —2Fn egli§siqn at 977, verifying the;exdstence of Energ)-'

Transfer from Ce’* to Yb*'.
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Synthesis of Quantum Dots for Light Emitting Devices
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Qu'fmtum dots (QDs), also named as semiconductor nanocrystals, show great potential in different applications such as
s?lld state lighting, bio molecule labeling, medical jdentification and cell imaging. Semiconductor nanocrystals shows
size-dependent properties, which make them interesting candidates for these different applications. With the increasing
demand of energy all over the world, it is very important to develop energy-saving lighting devices. In the last few
years, many phosphors, including quantum dots (QDs) and quantum wires, have been discovered. QDs. show. many
advantages over traditional lighting sources such ‘as high photolumiriescence efficiency, size dependent emission
wavelengtiis, narrow and symmetric emission spectra, broad absorption spectra, and photostability. Nowadays Cd-free.
QDs are attracting. scientists and lighting devices manufacturers because of their low. toxicity compared to Cd-
basedones such as CdSe, CdTe, and CdS QDs. Recently, significant progress has also been made toward
largescalesynthiesis of this class: of luminescent nanomaterials. It includes doped core/shell QDs, such as
ZnSe:Mn/ZnS,core/shell QDs such as’ InP/ZnS,. and - alloy core—shell QDs, such as CulnS2/ZnS (CIS/ZnS)By -
combining CIS/ZnS QDs with various Cw/In ratios with a blue or near:UV LED chip, have been used as wavelength-
converters to make QDs-WLEDs. Several procedures have been developed for the preparation of alloys ‘and Core—Shell
Structures Based on CIS Nanocrystals: To cover a CIS corewith a ZnS shell various synthesis methods e.g. hot-injection
method, heat up, and solvothermal method.etc. are used. This paper summarizes the methods developed during the last
few years to synthesize of alloys and Core—Shell Structures Based on CIS Nanocrystals and highlights on the current
progress on funing the optical propertiés of these ternary manocrystals as well as the primary application in-light-
emitting devices. . v T 2 C : o
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Synthesis and Optical Properties of Rare Earth Free Phosphor
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Different forms of carbon, especially BCNO phosphors have aroused great interest in recent years. BCNO phosphers
with numerous advantages such as simple synthesis process, high quantum efficiency, low cost, wide excitation and
emission wavelength and free of toxic rare earth elements as activators have attracted the researchers in the field of
material science. A phosphor is a material which emit light of certain wavelength when excited by a light having higher
energy such as ultraviolet (UV). The BCNO phosphors can be excited with a wide range of wavelengths, ranging from

{254 nm (UV) t0 460 nm (blue). The tuneable emission of BCNQ phosphors can be obtained by changing the ratios of

the precursors especially the carbon scurce. .ngbma.a:m&sshayg,gmlgg&itnpuﬁt& which are able to substitute for boron
or nitrogen atoms in the BCNO structure and consequently change the emission colour. Because of the tunable ‘emission
characteristic, nowadays, BCNO materials are widely used in various applications such as white LEDs, biological

imaging, phosphorous pigments and medical applications. In the present work BCNO phosphors with changing carbon

percentage are synthesized at low temperature and ‘their structural 'and';}hb!;oll_:minescence proper(l’iw are researched.
Broad emission bands are observed for each sample. ‘When the phosphors are annealed at 700 C for 10 min, the
éni%ssipn peak shifted to higher wavelength and maximum shift span reached up to 40-45 nm.
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Abstract— Nanotechnology deals with the
eeri

::::f:?ll'a! systems at the molecular level an::sgifnums:rf ::
e lling and exploiting the structure of matter below
170 nanometers, It is involved with everything today from
iothes to foods. In this paper, we have discussed the
concept of I.“Xanntedmology along with its history and
various applications, The purpose of this paper is to look
mtn‘lhe presert aspects of “Nanctechnology” and its
applications in various fields viz. computing, medicine,
food techinology, Roboetics, Selar cells etc. It also deals with
the future perspectives and risks in advanced
nanotechnology.

Keywords: Nanotechnology, nanomaterial, Top-Down
Approaches, Bottom-Up Approaches, NanoFilms, Grey
Goo, Nanoelectronics, Nanomedicine.

I. INTRODUCTION

Nanotechnology is a new emerging theoretical and
experimental field of applied science and technology
with systems at the molecular level. It is focused on
controlling and exploiting the structure of matter on a
large scale below 100 nanomelers [1]. It has signiﬁ?am
_ upact on almost all industries and all areas of society
@21, 1t deals with the fabrication of materils ih novel
and improved properties. It has considerable impact on
physical and chemical sciences, biological and health
cciences. This technology leads to better materials which
are longer lasting, cleaner, safer and smarter and_ cost
effective solutions for home, communicatiaps, medicine,
transportation elc. Nanotechnology provides a ne\\;
foundation for knowledge, innovation, and integration 0

technology 3]

Nanoparticles

- is called a
cles whose sizes range from 1-100 nm Is C
ﬁ:ﬁparﬂde, whether it is dispersed in gaseous, liquid or
solid medium. These are number of atoms or molecules
bonded together and imermedallat?r hin slse.;] elz)el:;;r::g;
jal. They ca
individual atoms and bulk maten . su{! o g

al atoms
assembling md'i;'f;l oparticles is less than wavelength

materials. SIZe 9 istics are their very high

of light Critical charact::mmm continement effect

to-volume ratio, s e e
S ISSN (Print) : 2345-1094, 1SS (Online) : 2349-1108, Vol.3, Issue_4, 2
45

etc. Van der Waal forces or magnetic forces

play more
important role than gravitational forces in case of
nanomaterials{4].

II. SYNTHESIS METHODS

A. Top-Down and Bonoﬁ-U p Approaches

The methods of synthesis of nanoparticles are classified
into ,fop-down™ and ,bottom-up™ approaches. Top-down
approach involves breaking of larger materials into fine
particles of nanometer dimensions. The miniaturization
of components for the constrirction of useful devices and
machines has been and still is pursued by the top-down
approach [5]. In this method the bulk is machined down
to the nanometer length scale by lithographic or laser
ablation-condensation techniques.

For mass production of metal nanoparticles, the
chemical methods are more effective than the physical
ones. Fig. 1 shows the Schematic illustration of
preparative methods of metal nanoparticles.
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Fig 1: Schematic of methods of preparation 0
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Fﬁ)'}fordss:. ) High strength aluminium alloy AA7075 is broadly used in the aerospace, defense, marine and

AAC7:JD7n$ tir Welding automobile components and structures, Because of their excellent strength-to-weight ratio and

PW reasonably good corrosion resistance heat treated alloys are extensively use in all these sectors.

HT These alloys also exhibit low weldability due to poor solidification cracking, porosity in fusion zone

and lose their mechanical properties when they are welded by fusion welding techniques. Friction stir
welding (FSW) is a reliable technique to retain the properties of the alloy as the joining takes place in
the solid state. The welds are susceptible to corrosion due to the microstructural changes in the weld
nugget during FSW. For this investigation, FSW joints of AA 7075-T6 was given a variety of
PWAA treatments. The effect of Retrogression & reaging (RRA) and stabilization with double aging
(SDA) on the microstructure, electrical conductivity, mechanical properties and exfoliation corrosion
has been studied. The microstructural changes of base metal and weld zones of friction stir welds
were studied using optical microscopy and scanning electron microscopy. Electrical conductivity,
tensile and microhardness test of base metal and welds has been carried out. It was observed that AA
7075-T6 can be friction stir welded and post-weld aged in a manner that produces superior
exfoliation resistance and good mechanical properties. The hardness and strength of weld were
observed to be comparatively high in RRA condition compared to as welded condition. SDA shows

the high resistance to exfoliation corrosion,
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The AW joints showed a joint efficiency of 70%, while the STA
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were approxl

joints exhibited high joint efficiency [5]. STA treatment
increases the yield strength and tensile strength, resulting in
increasing joint efficiency by 9% in comparison to AW joint
[6]. The solution teatment followed by artificial ageing
treatment is formed to be beneficial to increase the ultimate
tensile strength, yield strength, and other mechanical properties,
also the electrical conductivity (EC) of the friction stir welded
AA7075 aluminium alloys joints.

After FSW the high strength aluminium alloys joint can be
solution heat treated and followed by stabilization and double
aging improves mechanical properties such as tensile strength,

hardness [7].

Table 1
chemical composition (WT%) of base metal

[Material | Al [ Si [ Cu TMg [ Cr [ Mn| Ti [ Fe | zr ] Zn |
[ AA7075 [Bal [0.21]1.32]230]0.18]0.10]0.12 [ 0.37 | 0.01 | 5.21 |

One potential method of restoring the corrosion resistance
to AA7075 alloys is post-weld artificial aging after joining by
FSW. RRA treatment increases the corrosion resistance. The
fine precipitates due to RRA treatment would have decreased
the corrosion rate. The reason could be the size and the amount
of precipitates at the grain boundary and also within the grains.
Due to the discontinuous grain boundary precipitates with large
spacing, no continuous chain exists for corrosion to take place.
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Segmentation process is the heart of handwritten Script Identification system. Aside from the
large variation of individual's handwriting, many researchersfound difficulty to separate
characters from scanned word document Image. The key factor of selection of segmentation
algorithm is used to improve efficiency of character segmentation as well as good feature
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to their complex structure. This paper proposed new technique for segmentation of
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Segmentation is carried out using morphological operations such as erosion and dilation. For
segmenting the character from compound character our aim to find termination point and
bifurcation points. And for finding the termination and bifurcation point proposed algorithm
used the morphological operation hit or miss transform.The experimentalresults shows 90%

accuracy in finding termination and bifurcation points. !
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2.87 GHz for the tuning range 0.2V to 1.8V and power consumplion is
1.336mW, The supply voltage VDD is 1.8V.
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Abstract
SMS means conversing with others in minimal words which lead to a new SMS lingo. This

reduces efforts for typing complete message. Today's devices lack the regional language
i{eypad. If they exist people are uncomfortable with the keypads. Thus regional language
messages are written using English alphabets which causes chaos when SMS lingo is used.

This SMS language may vary, which leads to miscommunication. The message security is
e ssed message to its normal and transliterated form that

ensured by conversion of compre al ki
helps decrypting SMS. The focus is on transliterating short form to full form, this work .
PD
considers only Marathi language. .
it 5]
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Ab\r.tmcr-— Solving Linear equations with large number of
\"arlable contains many computations to be performed
e.xther iteratively or recursively. Thus it consumes more
time when implemented in a sequential manner. There are
many ways to solve the linear equations such as Gaussian
elimination, Cholesky factorization, LU factorization, QR
factorization. But even these mcthods when implemented
on a sequential platform yicld slower results as compared
to a parallel platform where the time consumption is
reduced considerably due to concurrent execution of
instructions.[13]{14][15]. The above mentioned linear
equation solving methods can be implemented on the
parallel platform using the direct approaches such as
pipelining [6] or 1D and 2D Partitioning approach [3].
Vedic mathematics is a very ancient approach for solving

mathematical problems. These Vedic mathematical.

approaches are well known for quicker and faster
computation of mathematical problems.  Vedic
Mathematics provides a very different outlook towards the
approach of solving linear Equation on parallel platform.
It could be considered as a better approach for reducing
space consumption and minimizing the number of
algebraic operations involved in solving linear equation. In
future Vedic Mathematics might serve as a viable solution
for solving linear equation on parallel platform.

Parallel Programming,

Keywords- Vedic Mathematics,
1D and 2D

Paravartya Yojayet, Multicore Systems,
partitioning

L INTRODUCTION

er of all sciences as it holds the
s that are faced by the human race.
advances the complexity of the
d it is desirable that a faster and

more accurate solution is obtained. Linear Equations t:orm an
integral part of the problem solving techniques p{owdcd by
mathematics which helps predict the unknown variables. But

as the size of the problem accents the time consumed to

compute the problems also increases. The uniprocessor system

Mathematics is the moth
solution to all the problem
But as the technology

problems also increases an

978-1-4673-6680-9/16l$31.00 ©2016 IELE

Urmila Shrawankar
GHRCE
Nagpur, India
urmila@iece.org

consumes a lot of time for computing the solution to linear
equations with a large variable size increasing the energy
consumption. Parallel computation of the problem on a
multicore system however should faster results, as parallel
computing is considered popular way of achieving high
energy efficiency. In multi-core systems energy efficiency is a
question of both the time and space, sharing of resources, and
is highly dependent on the application characteristics such as
its level of parallelism. Thus efficiency can be achieved by
parallel applications mapping the program on many cores and
the clock frequency can be lowered. But this not the case
when implemented on actual parallel machine as there are
many factors that hamper the efficiency of the system by
causing overheads such as-

e Inter-process Interaction

e Idling

o Excess Computation
There are many ways to tackle this problem but main
propaganda of this work is to survey and form a comparative
analysis of all the existing techniques to solve linear equation
on parallel platform.
1t can be also noted during the further analysis of the previous
works that after certain level the ordinary mathematics laws
fail to give the desired faster and accurate results. Hence the
need arises for the use of Vedic mathematical principles that
satisfy void left by conventional mathematics. Vedic
mathematics is acclaimed for yielding accurate results in
minimum time. These mathematical principles involve the use
of simple arithmetic operations to compute a very large
problem in most efficient manner.
This work will cover the following aspects in the consecutive

sections-

e Related Previous Work

Survey of methods for solving linear equations-
will enlist all the methods that are available for
solving linear equations irrespective of the
platform.

Survey of methods for parallel platform- will
mention the methods in which the equations can
be solved on parallel platform.

Analysis of performance based on Partitioning-
the effect of matrix dimensions on the

1121
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Ab{tmcr — The image fusion is one of the important branch of data
fusion. Data fusion techniques have been designed not only to
allow integration of different information source images, but also
to take advantage of complementary. Though there are various
definitions of image fusion, more or less all definitions agree that
image fusion is a process to obtain better content image from
multiple images. In this project, our goal is to obtain a single
image, which presents better performance under several popular
evaluation criteria, by fusing Wavelet transform along with Burt
and Adaptive fusion algorithm on multi-resolution images.
Wavelet Transform represents image variation at different scales.
The processing of wavelet transform of image involves recursive
filtering and sub-sampling of source images. In this paper, a
adaptive threshold fusion method based on wavelet transform is
proposed on multi-resolution images. It will adaptively fuse the
source images by match degree and have a better performance
than other methods like PCA. Further various performance
matrices are evaluated for analysis. The experimental results on
several iinages show the efficiency improvement of our method
both in quality and noise reduction in comparison with several

recent proposed techniques.

Keywords— Image Fusion, Wavelet Transform,Adaptive Sfusion,

Burt method.

1. INTRODUCTION
The motivation for image fusion research is mainly due to _the
contemporary developments in the fields of multi-spectral, h_lgh
resolution, robust and cost effective image sensor design
technology. Since last few decades, with the introduction of
ques, image fusion has been

these multi-sensory imaging techni : .
an emerging field of research in remoie sensing, medical

imaging (5] [9], night vision, military and civilian avionics,
remote Sensing, concealed

autonomous vehicle navigation, :
weapons detection, various security and surveillance systems

applications. . .
Image fusion is classified into two: Spatial domain and

transform domain. Average method, sel:?cl
maximum\minimum method, PCA [15], HIS are the spau_ul
domain methods which produces spatial distortion. While in
transform domain images spatial distortion is uf'cll handlc‘d. Sp
in the present paper wavelet transform method is used which is

978-1-5090-2476-6/1 6/$31.00 ©2016 IEEE

Prof. Nitin S. Ambatkar
Dept. of E&TC, Priyadarshini
College of Engineering
Nagpur, India
nambatkar@gmail.com

of the transform domain method. Image is filtered recursively
and decomposes in the sub bands. Further Burt's method and
adaptive method [2] for fusion algorithm is implemented.

Proposed method can be implemented on multi-focus
images also on the multi-resolution images. The objects in front
of or behind the focus plane would be blurred. A popular way
to solve this problem is image fusion, in which one can acquire
a series of pictures with different focus settings and fuse them
to produce an image with extended depth of field. This is multi-
focus image fusion. Moreover, Multi-resolution image fusion
can also be carried out well using proposed method irrespective
to the other methods [7] [13] [16].

. PROPOSED METHOD

Wavelet

Transform

Source
Images [:>

4

<:] Melricj (;]( ::mu::i )

Analysis

Figure 1: Proposed Model

A. Wavelet Transform

The principle of image fusion using W
wavelet decompositions of the two origina
methods applied to approximations coe
coefficients. The Wavelet Transform provides a time-frequency
representation of the signal. Successive application of this

decomposition to the LL sub band gives rise (o @ pl_v_z?.mud
decomposition where the sub images correspond 10 different
resolution levels and orientations. Also Laplacian Mct_hod is
also accomplished after Wavelet Transform tn.sdmon':llly
[6])(11]. After one level of decompaosition, there wn}] be four
frequency bands, namely Low-Low (LL), Low-High (LH).

High-Low (HL) and High-High (HH) as shown in figure 2. The

avelets is to merge the
1 images using fusion
fficients and details
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Abstract

Segmentation process is the heart of handwritten Script Identification system. Aside from the large variation of
individual's handwriting, many researchersfound difficulty to separate characters Jrom scanned word
document Image. The key factor of selection of segmentation algorithm is used to improve efficiency of
character segmentation as well as good feature extraction. One of the feature of Marathi script is Compound
Character, derived from Devnagari, occur rarely in the script. Segmentation of such (ype charucters is ver)
difficult ~due to their complex structure. This paper proposed new technique for segmentation of handwritfen
Marathi compound characters. The Proposed algorithm used the concept of Minutiae extraction for fingerprint
Jfor segmenting the compound character. Basically Segmentation is carried out using morphological operations
. such as erosion and dilation. For segmenting the character from compound character our aim to find
P termination point and bifurcation points. And for finding the termination and bifurcation point proposed
algorithm used the morphological operation hit or miss fransform. The experimentalresults shows 90%
.' accuracy in finding termination and bifurcation poin(s.
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