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Abstract — Expansive soil are present in various parts of
the world. In our country Expansive soils is also called as
“Black Soil or black cotton soil”. One main property of
this soil is to expand or increase in volume as it gets wet
and shrink when dry out. Bentonite, expansive, or Black
Cotton soil are its common name. This soil is reddish
brown to black and this soil is specially known for
cultivation of cotton, and it occupies around 30% of the
land area in India. Expansive Soil having very good
performance at OMC or below OMC (dry side of
optimum); But the strength and stiffness of soils reduces
as the moisture content increases beyond the optimum (wet
side of optimum). Black soil or expansive having poor
shear strength and high swelling and shrinkage, need to be
treated with ground improvement techniques such as soil
stabilization for improvement of its mechanical behaviour
for the purpose of enhancing the reliability of this soil in
construction. Our purpose is to try to resolve the above
problems by adding some amount of soil with stabilizing
agents in different combination. The stabilizing agents
used by us are polypropylene fibre.

K eyw ords — polypropylene fiber, soil,

stabilization techniques

Expansive

|. INTRODUCTION

The definition of expansive soil may be stated as follows
“expansive soils are the soils which swells considerably due
to absorption of water and shrinks on removal of water”.
The expansive soil has sufficient strength in dry state, but
will reduce strength as water gets absorb. The soil exerts
considerable pressure on foundation. The expansive soil,
with their expanding lattice structure and resulting capacity
for wide range in water content, can be particularly
troublesome. Settlement due to shrinkage and cracks due to
swelling causes structural instability. This problem is
magnified in hydraulic structures. The amount of volume
change in expensive soil is related to initial soil density and
moisture content, composition of clay fraction and type of
clay minerals. The capacity of a soil to swell depends on the
type, amount of clay minerals. There are three major mineral
groups i.e. Montmorillonite, illite, and kaolinite.

When buildings that are constructed on soft soil have high
risk because of the the lower shear strength and high
compressibility. Lightweight structures which are built with
shallow foundation are more susceptible to expansive soil.
Projects, such as highway projects, built on soils, like soft
soils, expansive soils, and other soil types, require some
form of soil treatment such as stabilization of soil to enhance
the subsoil properties. It is important use some stabilization
methods otherwise soil will experience many problems
because of which they have poor results.
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The soil stabilization methods can be further divided in to
four categories which are: mechanical stabilization,
chemical stabilization, thermal stabilization and electrical
stabilization. Between these methods the most commonly
used method used for soil stabilization is chemical
stabilization. This study will be analyse that how
polypropylene fibre will be used for the enhancing the
physical and mechanical properties of Black cotton soil.
Study will be carried out on a soil specimen by adding fibers
at 0.30 %, 0.60%, 0.85%, 1.20% and 1.25%.

II. MATERIALS

The soil which is used for investigation is taken from a
region of Jaamnagar (Gujrat) which is an industrial area.
Collected soil has high amount of moisture content, so
firstly soil will air-dried and then converted it into broken
into pieces in the lab. Collected soil’s engineering properties
are listed in Table 1. Polypropylene fiber used in this
investigation were obtained from the local market. Fig.1 is a
photograph of the fiber used and its three properties i.e.
Physical, chemical and mechanical used in this investigation
are listed in Table I1.

Figure.1 Polypropylene Fibre
III. PREPARATION OF SAMPLE

Used sample in the mix is gathered from the industrial fields
of Jaamnagar (gujrat). It was combined with soil and fibre in
different proportions for further analysis. The soil was
broken in to pieces before conducting the tests.
The Polypropylene fibres (randomly distributed) of 12mm
length used in the present investigation as reinforcement were
obtained from local market. Polypropylene fibre is abundantly
used synthetic material which is used to reinforce concrete
and soil. It is available in very low cost and usually easy
mixable with soil. Polypropylene fibre is a chemically inert
and hydrophobic in nature, which does not absorb moisture.
Soil mixed with five different percentages of fibre i.e., 0.30
%, 0.60%), 0.85%, 1.20% and 1.25%.
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IV. EXPERIMENTS

A. Compaction Tests

For determining the relationship between water content and
dry density of soil sample for a specified compaction
Compaction test is performed.. ‘Standard Proctor Test(SPT)’
method which is performed on the sample was adopted from
Indian Standard Code (IS: 2720 Part V11-1980). Compaction
is generally the amount of mechanical energy which is
applied to the sample. The apparatus used for conducting the
test comprises of oblong or oval metal mould of capacity
one thousand cubic centimetre with deployable base plate,
metal rammer, removable collar, balances, oven and mixing
tools. The soil sample to be compacted was mixed with
water in varying amounts in equally three and every layer is
given 25 blows by an automatic dynamic compacter
consisting of a hammer of 2.5kg dropped from the height of
305mm which gives a compaction of 593.8kj/m3. This test
is been applied on soils with different fibre contents of 0.30

%,
0.60%
Physical properties of Black cotton Soil and
Property Values 0.85%,
Specific Gravity 2.79 of dry
sand (%) 0 mass.
Silt (%) 4
Clay (%) 96
LL (%) 276
PL (%) 33
P.1 (%) 243
Linear shrinkage (%) 8
OMC (%) 38
Maximum dry density (KN/m3) 1.38
Soil classification (USCS) CH

TABLE |

B. Unconfined Compression Tests

To determine the failure stress of prepared soil sample
unconfined compression test is to be performed. The
procedure for the ‘unconfined compression Test” was
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adopted from Indian Standard Code (IS: 2720 Part X-
1991). For determining the initial length and diameter of soil
sample , soil sample is prepared at OMC. Then sample is
placed on bottom plate of apparatus. The upper plate was so
adjusted that it is in contact with the sample. Deformation
from dial gauge mass shows the load readings at specified
values and it will be noted properly.

Polypropylene fibre’s ch_emical and physical
properties
Physical and chemical properties Values
Type of fibre Single fiber
Unit weight 0.95 g/cm3
Diameter 0.038 mm
length 12 mm
Maximum tensile strength 355 MPa
Elastic modulus 3700 MPa
Fusion point 170°C
Smoke point 600 °C
Resistance to Acidic and Alkali matters Very good
D issolvable Excellent
TABLE Il

C. Swelling Tests

This test is performed to know about how much the soil gets
swell on addition of water or we can say how much increase
in the volume is seen on addition of water and also to know
about how much there is a decrease in its volume on drying
it. The procedure for the ‘Swelling Test” was adopted from
Indian Standard Code (IS: 2720 (Part XL) — 1977). For
performing this test an oedometer sample is prepared with
diameter 50mm and height 20mm which contains the
oedometer ring at the required dry unit weight and at
optimum water content which was obtained from
compression test. Once the compression test is performed
the specimen was placed in the oedometer so that swelling
test can be carried out. In this test the specimen will
measured at full swell and for this specimen is allowed to
swell at a surcharge of 5 kpa. After that the specimen is
loaded until the void ratio(e) was obtained.

V. RESULTS AND DISCUSSION

A. Effect of addition of fiber on Expensive soil properties
according to compaction test
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The curve obtained between reinforced and unreinforced
soil by adding different percentages of fibre is obtained
from compaction test is shown in below fig. (2). the result
shows that there is no notable change in the moisture content
of the specimen after addition of polypropylene fiber. But
the maximum dry density reduces as we increases the fibre
content. It can be better explain by reducing the average unit
weight of solids in the soil and fiber mixture.
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Fig. (2) Shows the effect of fiber on compaction test

B Effect of addition of fiber on Expensive soil properties
according to unconfined compression test

The curve obtained between reinforced and unreinforced
soil by adding different percentages of fibre is obtained
from unconfined compression test is shown in below fig.
From the fig. (3a) it is clear that the unconfined compressive
strength of the soil upgoes on increasing the fibre content. It
is also clear from the graph that the soil reinforced with fibre
is shows high ductile behaviour and also loses a small peak
strength than the unreinforced soil. Fig. (3b) Shows how the
unconfined compression strength of the soil changes on
addition of fiber at different percentages.
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Fig. (3b) Effect of fiber on unconfined compression test

C. Effect of addition of fiber on Expensive soil properties
according to swelling test

The curve obtained between reinforced and unreinforced
soil by adding different percentages of fibre is obtained
from swelling test at different interval of time is shown in
below fig. (4). The fig. Shows that the final swelling is
greater in unreinforced soil than the soil which is reinforced
with polypropylene fiber. The graph in the fig. is between
the free swell which is represented in swell percent and
Duration in minutes for various fibre compositions.
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Figure. (4) Shows the effect of fiber on swelling test
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Figure (3a) Shows Effect of fiber on unconfined
compression test

VI. CONCLUSIONS

Following conclusions were obtained from the test which
was performed to show the effect of polypropylene fiber on
swelling characteristics of Expansive soils. The effect o
fiber on compaction, unconfined compression and swelling
were obtained from the test.

1. The result obtained from the compaction test shows that
there is not significant change in the moisture content of the
specimen on addition of polypropylene fiber. But the
maximum dry density reduces on increasing the fibre
content. This can better explain by reducing the average unit
weight of solids in the soil and fiber mixture.

2. Obtained result from unconfined compression test shows
that the unconfined compressive strength of the soil
increases when the fibre content increases. Tset also gives a
clear indication that the soil reinforced with fibre is showing
increased ductile behaviour and also a small loss of strength
from peak than the unreinforced soi e.g, unconfined
compressive strength increases from 197 MPa to 252 MPa
for samples reinforced with 1% fiber.

3. The result obtained from the swell test shows that
swelling decreases as the fiber percentage increases. There
is a considerable decrease in the swelling on addition of 1%
of fiber. For example, the swelling decreases from 00000 for
unreinforced sol sample to 00000 for reinforced soil sample.

4. The final result obtained from this investigation shows
that the stabilization technique of expansive soil by the use
polypropylene fiber is of great use for ground improvement.
It is considerably easier method for ground stabilization than
any other method in the field of geotechnical investigation.
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ABSTRACT- As we all can see that
population of our country, as w ell as our city, is
grow ing rapidly. A s the population of the city
w ill increase it will lead to an increase in the
usage of vehicles by the peoples. With the

increase in the population of the vehicle as every

person w ill need its ow n vehicle arises a serious
problem of parking. In urban areas, w here the
availability of less space increased the demand

for parking areas especially for dense colonies,

industrial and business areas. In such cases, a

thought comes in the mind that w e need parking
w here a lot of vehicles can be parked at a time.
So this problem can be solved by constructing

m ulti-storey parking. M ulti-storey parking is a
structure or building w hich is designed and
constructed basically for the parking of

automobile. It has a num ber of floors at w hich
the various parking lanes have constructed in

w hich the parking of vehicles takes place.

B y the construction of the multi-storey parking
system, we can avoid the on-street parking
w hich leads the traffic blockage and accidents.
Our city Moradabad (3493 sq.km) is a district of
U ttar Pradesh state having a population of
4772066 approx according to cencex2011. In our
city, the problem of traffic congestion is normal
due to on-street parking and more num ber of
vehicles. A t the railw ay station, more than tw o
open parking is available w hich can be reduced
in single parking by constructing a m ulti-storey
parking and the remaining land can be used for
other purposes. So here a need for a detailed
study on parking dem ands, it’s characteristics to
control the traffic congestion w hich w ill help to
traffic engineer as w ell as a tow n planner.

Keyw ords:M ulti-Storey parking, on street parking
facility, parking demand urbanization, traffic
congestion

I-INTRODUCT ION

In the present scenario of the w orld, the parking
space for the vehicles is very critical. In the urban
areas, we all have seen that the vehicles have
parked on-street w hich causes the clearance and
road blockage. So the parking system is a very
essential element of the transportation system and
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the needs to enhance. Now to avoid the on-Street
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parking of the vehicle, multi-storey parking is
becoming the most favorable option for all
advanced countries. M ulti-storey parking can be
constructed up to the fifth-floor level or more, but
an increase in the floor level causes traffic
congestion at the time of unparking and it takes
more time also. So the multi-storey car parking
system can be constructed for a capacity of 350-
500 cars, w hich should be equipped with a lift
system, ramp, etc. For proper regulation of the
vehicle during peak time the parking system should
have multiple access and exit system and it should
be lightened.

D uring the designing of the multi-storey car
parking system the various factors should be taken

in to consideration such as security and safety of

the vehicle, proper clearance, parking space

marking, and accessibility of destination for

maximum utilization of the parking system. From a

rough calculation, it has been found that 365x24

hours in a year, an average only 400 hours a car

runs, and the remaining time car remains parked.

So the multi-storey car parking system is very

essential for urban, industrial, and business areas.

B y using the multi-storey car parking system w e
can reduce the on-street parking and regulate the

traffic properly.

I-LITERATURE REVIEW

Zhen (Sean) Q ian, Feng (Evan) X iao, H .M. Zhang
(2012) they have w orked to find a w ay for reducing
the parking charge and continuous supply of the
parking to avoid the traffic blockage in an
economical w ay. They first obtain travel patterns
under varying parking capacity, parking fees, and
destination access; then conduct a sensation study
to show the impact of the various factors on
netw ork completion and travel contours. Some new
thinks that they find in this study are: (i) It is not
alw ays desirable to enlarge the central parking lot;
(ii) Parking fees and capacity should be determined
in such a w ay that passengers prefer to park in a
distant area during early arrival; and (iii) the social
cost can be reduced by a easy access time.
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U Itimately, they obtained most favourable parking
charge, capacity, and time that completely produce
minimal total social costs. When adjacent parking
clusters do not have more than one access
advantage, the most favourable travel profile is
such that both parking clusters are used. So by
using the most favourable parking system may
decrease the social cost and line delay.

Paul A . B arter (2013 ehas studied and provided

an international relative prospect on off-street

parking system policy in 14 metropolitan areas in

East, South East and South A sia. These are areas
w here parking disregard is diffuse and fast. It uses
a typology that combines parking policy into

‘traditional’, 'parking management' and 'market-

oriented' class. Many different parking policy
ethics are studied in the cities identified.

N evertheless, most A sian cities studied have
parking policies that are surprisingly linear and

promote automobile-dependency. It is a little

shocking that many cities, regularly in East A sia;
do not have such auto-centric conventional

strategies. H ow ever, it is surprising that their
parking policies still include reduction in parking

demands and are not usually the most common

option adopted for the traditional methods.

Saleh A bdulaziz A I-Fouzan (2012) In this study
they review ed the ongoing standards for car
parking in various countries like U SA , U K, and the
K ingdom of Saudi A rabia (K SA); to draw the key
lessons learned from U K and U SA experiences;
A nd to provide appropriate specifications in the
measures of car parking at K SA. The paper
develops a related procedure in review ing car
parking measure specifications according to
various kinds of land usage in the UK , U SA and
K SA. The article states that UK and USA
transportation planners are use parking policies,
especially the purpose of car parking types, as w ell
as to support sustainable transport options, to
decrease reliance on cars, and to overcome traffic
and air pollution A long w ith other planning and
transportation measures. Local officials in the U K
and U SA have gone from expecting minimum
criteria to maximum criteria for car parking. The
objective of best parking rules is to overcome the
number of trips made by private cars w hile
preserving and improving the viability of economic
centres and trying to promote sustainable grow th.
This study provides that by using proper rules and
sustainable material we can improve the car
parking in our country.

T. Subramani 2012, In this study various parking
studies on main roads in major urban and
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metropolitan cities w ere studied. O n the basis of his
research on various traffic scenarios on the road

netw ork, he concluded that it is necessary to
eliminate the on-street parking system for the

systematic transportation system. D ue to imprudent
parking and unparking causes an accident w hich
are consider as an accident. In this study also told

that for the short term pay and park system may be

efficient for the peak hours to regulate and control

the traffic and for long term measures off-street

parking

R adhika A . D aharteas w orked on multi-storey car
parking that has many unique characteristics that
introduced them distant from other buildings.
A Imost every grow ing country is using multi-storey
car parking. In U nited state M ulti-storey Park is
know n as parking structure, basically to make it
distinct from garage in the house. A ccording to the
utility the building structure architects and civil
engineers are generally named as parking
structures. In structural design, a structure having
minimum three storeys should be design for car
parking. She w orked on the design load of the
multi-storey car parking. The structural member are
designed so w ell that they can transmit the load of
occupants to the slab to beam to column and finally
to the foundation. The designed structure should be
capable to safely transmission of the load coming
on it. A s the height of the parking w ill increase, the
w ind pressure w ill be more and building w ill be
subjected to the horizontal deflection resulting from
the horizontal pressure. This horizontal deflection
should be evaluated precisely and it should be in
acceptable limit. The deflected shapes of the
member should be taken into the consideration for
the final analysis and design of the structural
member.

K .V .A abhamol, S. R ekha, and R . Satikumar, M ay
2009, In this study they generated Parking demand
model w ith the help of Statistical Package for the
Social Sciences for Trivadrum city. They have
found that —1) formerly the average time duration
of tw o w heelers vehicles w as 15 minutes and 8 min
for Palyalam and 6 minutes Patom. 2) Four w heeler
vehicle parking duration is more the tw o w heeler.3)
The Poisson distribution w ere follow ed by leave-
taking vehicles. 4. They formed a relation betw een
linear and non-linear parking demand models and
concluded that the linear parking demand model
has a higher coefficient of resolution than the
nonlinear model.

A nuja Sajeev, 2015, in this study she explained
about the benefits of the smart parking (M ulti-
storey parking) w hich is at a very tender phase in
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India. People in India rarely know about the smart
parking Technology. In our county people exactly
don’t know about the automatic parking and multi-
storey parking system. They have a very little
know ledge about automatic parking and multi-
storey parking system and concluded that this
system of parking may solve various difficulties of
the people such as requirement of space, fuel,
w astage of time, and safety of the vehicle. She also
concluded that the multi-storey parking system is
very essential for our country to avoid the street
parking and reduction in the traffic congestion. So
multi-storey or smart parking system has given a
lot of importance in India as India is going to
develop a number of smart city.

II-CONCL USION

1. By implementing the multi-storey parking w e
can enhance the problem of traffic blockage.

2. The multi-storey parking system may be suitable
for the M oradabad city as it is in smart city project
of India.

3. B y using this method of parking w e save space,
time, and fuel and also provide the safety to the
vehicle.

4. The G overnment may produce funds from multi-
storey parking.

5. Multi-storey car parking also solve the problem
arises in on-street parking system such as traffic
congestion, and dander for foot passengers.

6. The interdiction of parking at peak hours is to
vary depending on the variation in peak gathering
in their particular parking lots.
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cu st omer sat i sfact i on and t he sense of se@uiriprgeyt and massest o meet cust omer requi rement
money wi se. The i dea i st i me spari ng asaWd@royi det hemeasei nshoppi ng.

i mpl ement edusi ngawebappl i cat i on.Wh{ | e

0k % %e onl i ne shoppi ng h dtob
shoppi ngi n t hemart s, cu st omerneededtoﬁﬁeiclﬂOg t"he onl 1 ne shoppi ng has proved t o be

. . ; I p , t, here i s nol ong queues, no worri es about
hi sproduct sandwai t i n thel ongaqueue wh%le
money and di Scount offers ast hey are ont he screen

E:re;]rryl nt? cash/ CtrEd' dt / geﬁ' t cardsltdo mzkte E}%ﬁ?e thé cust omerdi dn’t get t ofeel t heproduct qual i
€webapp !l nt rodu ce ére wou rea somet i meswhent he product arri vesi t does not

code(s)i ft heproduct (andaddi t t ot he Ca%eejt nuf) \/Qiet h t he cust omer expect at i ons. And t hey
appl i cat i on. Th e cust omer can add/ removg tdeorryabout t het ransact i ons.
product andedi t t hequant i t yofpu rch ased produ ct” .

Cust omer wi |l I al so be noti fi ed abpuntl ttoh@vercome t hi s short comi ng, t he web
fest i val / season al offersi n t he mart s. Paymapplt i ceat i on ment i oned here woul d al | ow cust ome
bedon eon | i ne/ offl i neaspercu st omercomfoft rst t oreadt he QR code(s) of t he product (S) usi ng
hi s mobi | e and can remove/ del et e/ edi t t he product
K eyw ords- Q R codes, cu st omer, sh oppi n g purchased, add i t t ocart ,essent i al det ai | sofal |
product swi | | beret ri eved from shop’s dat abase and
I INTRODUCT ION generat e t he bi | | . Payment can be made i n

_ onl i ne/ offl i nemodeat t he cashoncount er.
From past 2 decades, t here i s t remendous

modi fi cat i oni nt he mobi | et echnol ogy t hey are noll. LITERATURE SURVEY

| onger ordi nary communi cat i ondevi cest heyusedt o

be and now anumberofact i vi t i escanbecarri edwfihe market i ngi ndust ry has been support i ng “S mart

t he hel pofwi rel essnet worki ngi nt he smart phopg. ng” for many years wusi ng di fferent

The worl di st aken up by t he wi rel ess net wotkiechgol ogi esl i ke RF ID Card, Smart Trol | eyi ot b
Indi vi dual and busi ness communi cat i on can be ms@le ut i ons t o enhance shoppi ng experi ence. The ai m

easi | yand st eadi | y from anyw here and at any t Pfm&.MART Shoppi ng i s t o ease shoppi ng for

Est abl i shi ngi nt ernet connect i onwi t ht heéusha@mphoRy provi di ng i nformat i on about pri ce,
oranyi ndevi cewecanshareanyi nformat i onaroundli scount set candsel | erneednot t omai nt ai nal arc
t heworl d. Thei nt i mi dat i ngt ask we face inwnthgy f asses and equi pment .

day | i fecanbedonei nfew seconds by few cl i ckson )
our smart phones. The advant ages of mobi | e commerce are-

Tradi t i onal Shoppi ng B et t er user experi ence -: F ast , Conveni ent ,
Excl usi ve,Int eract i ve
In convent i onal shoppi ng, Product acqui si t i oni s &ost Effect i ve
| ong way procedure t i me spent i n product area, Ti meSavi ng
bi I 1 i ngl i nesandcheckout | i nes.Cust omer commonl Nyew busi nessopport uni t i es
encount ers some t ri bul at i ons and di ffi cul t y whi fag/ St oreA ccess
shoppi ng. These probl ems i ncl ude wai t i ngi nl ong At t ract snew cust omers
queues for payment and worryi ng about t he
money, woul d i t be suffi ci ent t o purchase al Whit lhe di scoveri ng ot her t echnol ogi es such as
product s t hey pi cked up. The cust omer al so facedWi ndow S hoppi ng, w here shoppi ngi s donet hrough
di ffi cul t y about t he di scount ed product s as twhehygl itse, t he demeri t scameacrossare: -
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Cheat i ng/ F raud can| eavet he mart aft er showi ngrecei pt at t heexi s

Li mi t edopt i ons and get t i ng veri fi cat i on from t he guard and can

N oi nhand product experi ence di sconnect Wi -Fi by hi msel f or it wi ||

S hi ppi ngcharges di sconnect ed aft er 10-15 mi nut es when not i n use.

Di fferent pri ces at di fferent si t es of WARRSSUMPt i onsfort he appare

roduct .

P Useri sconnect edt ot heWi -Fi faci | i t yoft
Di ffi cul t yfacedi nt radi t i onal shoppi ngare- mart t oaccesst hewebappl i cat i on.

U sers have pri or know | edge t o access t he

Wai t i ngi nl ongqueues w eb port al

S| owerbi | | i ngprocess _

Carryi ngheavyi t ems Web Servi ces
S urvey w as conduct edat fol | owi ngmart s-— A soft ware named web servi cei suset o connect

' any devi cewi t hact i vei nt ernet faci | i t yt o
Fami | yB azar anot her devi ce and set up communi cat i on

Vi shal MegaMart bet weent he devi ces. It uses Hypert ext Transfer

Lasa Mart Prot ocol (HTTP) as common communi cat i on
Issues Encount ered- prot ocol . Web servi ces i s use t o set up
communi cat i onbet weent he shop’s dat abase and

Long queues smart phonet oexchangei nformat i on.

H eavy mass requi red for mai nt enance
P ayment i ssueencount eredonregul arbasi s

Thi spaperassumest hat t hewebappl i cat i onwe

aprot ot ypedesi gnt hat wi | | shapet hefut ure
i s stil |l room for i mprovement , i nvent i

devel opment . Appl i cat i oni screat edaccordi n
cust omer conveni ence / requi rement and i t can
easi | yi mpl ement edi nt ot hat mart smaki n
process easy and user fri endl y. Cust omer can easi | °
and conveni ent | ycarryout t heshoppi ngi nt he
wi t ht heuseoft hi sweb page.

Scan Products

}

Scanned
successful

Receive info from database

Add

Add to cart s

. PROPOSED SYSTEM

Int he proposed work, t he user wi | | connect t ¢
Wi -Fi faci | i t y of t he shoppi ng mart and t S e Generate bill
3

Done?

regi st rat i on procedure, t he user/ cust omer wi |
t he QR code of t he product s whi ch he want s

Payment irect to
purchase wi t ht hehel p ofscannerfeat urei nt he [ h ofieloine o
app. A ft erscanni ngt heproduct awebservi cewi |
get cal | ed and wi | | creat e a connect i on w
shop’s dat abase. A ft ert he connect i oni sest abl e Pay the bl
t he cust omer wi | | connect wi tddt talieseshop’s
and product rel at ed det ai | swi | | beprovi dedt ohi m. Fiagl FI G ranh
Thi s procedure wi | | reducet het i me of scanni ng an ' 9L ow > rap

i ndi vi dual i t emandt husdi ppi ng shoppi ngt
aft erscanni ngal | t hei t emsuseri nt endedt o .
can generat e t he fi nal bi | | and make payment %ﬁg i s used as archi t ect ural st yl e, as a RES Tful

onl i ne payment met hod or vi a cash on count er ang servi ce. REST rsa l. | ght wei ght Process. R.ES T
cont ai nsaset ofgui del i nesforcreat i ng web servi ces

And, .
nt at i onal St at et ransfer prot ocol al so cal
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wi t h t he fol | owi ng propert i es based on it s

archi t ect ure. Ti meS pari ng
L Thi s syst em hel ps i n achi eve t he
Cl i ent -server fast bi | | i ngsyst em
St at el ess Mai nt ai nsHi st oryi ft he purchased
Mani pul at i onoft heresources product s
Sel f-dest ruct i ve messages S upport bot h offl i ne and onl i ne
R esource Ident i fi cat i on payment met hod.
D at abase Di sadvant ages
MyS QL workbench i s used t o desi gn shop’s SMART shoppi ng app has t wo
dat abase. It i s vi sual dat abase desi gnt ool t hatdi sadvant ages-
i nt egrat e S QL  devel opment |, creat i on,
admi ni st rat i on i nt o a si ngl e i ntegrat ed If any cust omer not has
devel opment  envi ronment . S hop’s dat abase smart phone, t henhei snot abl et o
consi st edoffol | owi ngt abl e: use ourappl i cat i on.

St rong Wi -Fi connect i vi t ymust be

User Tabl e — The cust omer det ai | s avai | abl e24/ 7.

w hi ch i ncl udes name, address, phone

numberet cwi | | best oredi nt hi st abl e.

Empl oyee Tabl e — The Empl oyee’s Fut ure Enhancem ent
det ai | swhi chi ncl ude name, empl oyee

rol e, address, phone numberet cwi | | be Appl i cat i onsuggest i ng product for
st oredi nt hi st abl e. cust omer. ) ]
GPS «can be i nt egrat ed i n t he

P roduct Tabl e — The product s det ai | s

whi ch i ncl udes product name, pri ce, apEI ! Cath' on ;0 t e_l It hEICUSt omer
wei ght et cwi | | best oredi nt hi st abl e. :N eri td e product 1 s exact |y
ocat ed.

Order Tabl e — Order t abl e mai nt ai n

i nformat i on about cust omer purchased
product s, Cost and ot her i nformat i on
requi redt ogenerat ebi | | . S
Invent ory Tabl e — Informat i on about
t he product avai | abi | i t y, produc
nameet cwi | | best oredi nt hi st al

Resul t

V. IMPLEMENTAT ION
T echnol ogi esU sed

D at abase MyS Q L server

D evel opment Tool s: DK, Shorad ¢ o 48
N et beans o - G' :
D evel opment Language: JSP, - 3
HTML, Servl et Fi g2: Homepage

Appl i cat i onFeat ures

SMART Shoppi ng app has t he fol | owi ng
feat ures-
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0% B & OE

PREETET  UA AT PHONE M

REDMINOTE 7 PRO Static QR Code
MOBILE

17001

Whef's a QR Code?
i

of A dvance Engi neeri ng S ci ence & Technol ogy

format . The t ransact i ons carri ed out
dat abase wi | |

i n shop’s

be secured enough. There wi | | not be

any modi fi cat i on i n t he shop’s dat abase at t he
cust omer end or any ot her unaut hori sed user.
P ayment canbe madeonl i nebypayt mornet banki ng

or by cards at t he web port al
t he cash on count er maki ngi t

group.
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V.CONCL USION
Mobi | e phones, have become an i mport ant part of
dayt oday | i feandi t i s unavoi dabl e and unendi ng,
capabl e of carryi ng out devast at i ngt aski nj ust few
cl i cksso hel pful i nreduci ng shoppi ng effort s. Wi t h
scanner feat ure i n t he app usi ng mobi | e camera
cust omercanscant he QR codeandaddi t t ot hecart
and generat et he bi | | . The advant age of t hi si st hat

cust omeri snol onger neededt o st and i n queues
make payment and no i ndi vi dual
product at t he count er, hence savi ngl ot soft i

to

scanni ng of t he

me and

ont he ot her hand peopl e areal so safe fromt he fraud

i nwi ndow shoppi ng syst em. The product
by t he cust omer wi | | besavedi nt he form of
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Desi gn and Moni torSmarte-Ch al | an au tomati on usi ng
ed ged etecti on al gori thm,Neural Network and Opti cal C

Recogni ti on
Ri chaS axend A nubhavB al i yan

Dep artment of comp uter Sci ence & Engi neeri ng, Moradabad Insti tute of Technology, Moradabad
Corresp ondi agithor: ri  chasaxena2006@gmai l.com

Abst r— Si nce, motorcycl esaffordab| e a havewornahel met asi t i sseent hat t he usage of hel n
aremajorl yused as a dai | y mode of tran sp ohbeeat hsbyacci dent shy 30t 040% [1]. Therat eat w hi
manypeopl e, ti sobserved that there has bygghe ot w o w heel ersas comparedt o four w heel ersi n Indi
si_ gni fi cantboost i n motorcycl eacci dentasi fgpbwli ng50t i mesaccordi ngt opopul at i oni sgrow
th e motorcycl i stsd on otwearah el metand p Utthlesi % odeat hi s25t i mesmoreamongri dersnot w e
Il'i fei n danger.Though govern ment h as mgd enetOtas comparedt ot hose weari ng hel met . O ver speec
weari ng a hel met apuni shabl e offen se tq & afl §o&ause for mot orcycl i st acci dent s. St udy fron
motorcycl esti | | manyof them are n ot fol | owdyrfegstheGeal s t hat a fal | from mot orcycl e due t o

rul es. T hesurvei | | ancesystem whi ch are exigtivin §gat® even at sl ower speed can cause head i nj uri

b ased on vi deomon i tori ngsystem i sn otth atekfggti né€a mot orcycl et ravel | i ngat aspeed of 65km per b
but it requi res much more amount of hWHN&M meanshi ke, i scoveri ng49feet persecond. Thei mpa
assi stan ce. The two major drawb ack s for thahdseffect of fal | fromt he mot orcycl eat suchspeedi se
techni quei sthatwi th humans effi ci encyd gereas s asfa fal | from fourt h fl oor of a bui | di ng [2].
theti mepasses and human bi asi ng al sojprt @/ac®unt i mport ance of weari ng ahel met , Goverr

i mportant rol e i n it Therefore, automatinghma@éi t compul soryforal | t wowheel erdri verst o
generati nge-chal | an pl aysasi gni fi cant rgl enét Nwthi il Seri di ngamot orcycl est i | | manyoft
processwhi ch i shi ghl yrequi red.Th eap f£oaghi LS e do not obey t hem. In exi st i ngt echnol
i n thi spaperforautomati cd etecti on ,wep rep @arvei | | ance based syst emi smaj orl y used and bec
ap p roach whi ch detects thedri ver who i sapbsdéhoU tal equi pment t okeept rack onsuchki nd of ant
hel meti n real -ti me usi ngsurvei | | ancea¥t fd ¢pst yBr&ri mi nal act i vi t yi nmodernworl d.
p rop osed ap p roach usi ng back ground sub tracti on

fi rst of al | d etects th e motorcycl e from th e vi thgofpad t raffi ¢ moni t ori ng wi t h vi deo survei | | a
cap tured bysurvei | | ance .Secondl vy i tdinddereRrtidedts part for det ect i ng t he t raffi c rul e \

between non-hel met and hel met motorcycl ii r%'ékibr? cri mi nal s, et c. The exi st i ng syst em i s
mak i nguseofneural network and 1stord eragfect2f Ge asi t i s based onl y on vi deo survei | | ance
ord er deri vati ve ed ge d etecti on al gori thm y& f68f i nvol ves | arge number of manual work done by
detecti on and cl assi fi cati on,i fth e motorcychmgks WieF®se performance i s not persi st ent wi t h t
found wi thouthel metthen i twi | | tracetBegnvehdt Gldie es and research work shows t hat huma
number pl ate of the motorcycl i sts usi ng d@PeeiR) | ance i s not effi ci ent i n t erms of work ¢
Op ti cal Ch aracter Recogn i ti on and Neu ral nfyftW 05K ngt hevi deo chancesaret he errors made by human
and acopyofchal | an wi | I begenerated amngyiWhcleabesbaend at some pl aces humanbi asi ngal socome
sen d vi aSMS toth eresp ecti vetraffi crul evi of A0 rol e as some cops are manual ¢l i cki ngt he pi ct

vi ol at orsand effi ci ency of humans al so decreaseswi t h
Keywords— Hel met Det ect i on, | i cense numbertplafff € S o, aut omat i on of generat i ng chal | an proces
det ect i on, (OCR) Opt i cal Charact er Recogniht ghordefhamet and requi rement for rel i abl e and robus
and second order Deri vat i ve edge det ect i on Al gorhohi htmori ng of t hese vi ol at ors. Many count ri es are ad

survei | | ance cameras at publ i c pl aces for 24x7 secur
ILINTRODUCT ION moni t ori ngt omaket hei rci t i essmart one.
Tw o-Wheel ers most | y account for t he most numpet & s paper, we wi | | be usi ng background subt ract i

road acci dent sand cont ri but et hemost . Maj orl y ¢asiglaiesstdw ork al gori t hm. Neural net work has gai n
dri vi ngi narush manneri st he mai n cause of such kindid Okt t ent i on i n compl i cat ed t asks such as

acci dent s and due t o whi ch head i nj uri es form ac|l a36pe§t cat i on and has not been expl ored t i | | dat
reason for deat hs i n road acci dent s. Surveys and Sd| u@Yj fi cat i on. The t echni ques used by aut omat ed sc

depi ct st hat moret han 1/ 3 peopl ewhodi edi n syghdh ned@f net work fordet ect i ngt hevi ol at orsoft
road acci dent s may have survi ve i ft hey fol | ow rul es and
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i sal socost -effect i veasi t makes use of exi st i nhgregst rggmusif ng descri pt ors whi chi st he head regi on an

vi deosurvei | | ance. cl assi fi es bet ween hel met and non- hel met .But pro
t hat it i scomput at i onal | y expensi ve. Al soi t

Wewi | | ext ract t hei mage from background subt reictrdl enkdmligh t ransform t o di fferent i at e bet ween hel

on t hat part i cul ar i mage we wi | | appl y dednvatel weetedge hi ch confuses bet w een head and hel met

det ect i on and neural net work al gori t hm for detbaicthhaagountehape.

presence or absence of hel met and (OCR) Opt i cal C haract er

Recogni t i on and neural net work for t raci ng t KerW &l cetseal . [9] proposed a syst emi nw hi ch he addresses
number pl at eascomparedt ot radi t i onal met hodsmwohil emuséscal i ngt he charact ersandrecogni t i on of char:
handcraft ed feat uresHOG (Hi st ogram of Ori ent ed Gnadeli denffeyent posi t i onsfordet ect i onofvehi cl enuml
SVM (Support Vect or Machi ne ), SIFT (Scal eDmearibamkt was i t has used fi xed t empl at e mat chi ng
F eat ure Transform ), LB P (Local Bi nary P at t laro)v forhat wusi ng normal i zed cross correl at i on for t

det ect i on. mat chi ngbut t empl at esarenot sameal w ays. D oughmal

[8] w orked on fi xedresol ut i oni mages. He present ed det e
The paper i s organi zed as fol | ows, Sect i on | contbgiHmertl He ke feat ures| i kel eft eye, nose, mout h,ear, ri
i nt roduct i on of t he current scenari o of t he nidtraardyadk ¢ si t hasused st i | | | mages asi nput so |

acci dent s on publ i croadsandt het echni ques or soleffecti iorveé and makes use of ci rcul ar Hought ransformt o det
overcome i t . Sect i onll cont ai nst he Li t erat uhel Reei g@resemce.

hel met det ect i onand!| i censepl at e det ect i on met hodol ogy. In
Sect i onlllt heproposed w orki ngusedi npaperi sdesdcehbedii net al . [11] proposed a syst em whi ch uses ec
det ai | .Sect i onlV cont ai nst he Research Met haemblancgynerfitout o det ect t he component si nani mage anc

proj ect .Last sect i oni ncl udesconcl usi onoft hi suybyopadct of i mage processi ng. Al so he used OCR and ur
sharp maski ng for det ect i ng correct | yt he edgesi nani
ILLITERATURE REVIEW But t hedrawbacki s di fferent si ze of charact ersi ni 1
not recogni zed. Sul ai manet al .[10]workedonst at i ci
Wen et al . [3] suggest ed ci rcl e arc det ect i on metMwld.ayReya whi chi st he maj or drawback i nhi swork. |
appl i ed i t det ect t he presence of hEleonstt r[4ccombi nat i onofi mage processi ngand (OCR)Opt i cal C
feat ures are not suffi ci ent t oi dent i fyt he presenteesbpel mdt gnt odet ect vehi cl enumberpl at e.
manyt i mest heheadcanbemi st akenwi t ht hehel met .But t he
drawback i si t i susedonl yt he geomet ri c feat ui@sit ke elet agct [13] proposes a syst emespeci al | yforS audi ¢
t he presence of hel met [14]. vehi cl epl at et hat makes use of Neural Net workt o1
charact ers but draw back wasduet oi t ssensi t i venesst
Chi vert onet al .[5] used (SV M) S upport V ect derivgbhi naes of | i ght . Y un-Chung et al [12] proposed a s
whi chi st rai nedof (HOG)Hi st ogram of Ori enttetiaG ravakeatuse of OCR al ong wi t h F uzzy syst em. D ra
and t est ed as wel | as descri bed a syst em for autwdmiathit chi s proposed scheme i st hat i t fai | st o det
cl assi fi cat i onof mot orcycl eswi t handwi t hoand heungei estof hasimber pl at e used i nsuchasal sofai |
used t hese t echni ques whi ch are evol ved from t heihéfgrent i at ebet w eennumbers'8'and'0".
regi on of t he st at i c¢c i mages and si ngl e i mage frame from

vi deos. Byt hi s met hod, t he number of t est i ngi magest aken IHLPROPOSED SYSTEM
w ere very | ess but t he accuracy rat e was hi gh whi ch creat e . . )
confusi on. The maj orgoal oft hi spaperi st odesi gnasyst emt h

moni t ort het raffi ci nordert o det ect whet her t h

In Chi uet al .[4] proposes use of comput er vi si onMR&Hd nghel met ornot andi fhei snot weari ngt he hel
Hel met det ect i onsyst em.Int hi s papert o det dctdedt He Rgjandegapt ure vehi cl e number pl at e and convert
edges w ere comput ed of t he possi bl e hel met regi ont [§%hi {f generat i on of aut omat i c chal | an. It di
et al . [7] makes use of (HOG) Hi st ogram of O rP€enyV @gn non-hel met and hel met. mot orcycl i st s by mal
Gradi ent s, (SIFT) Scal ei nvari ant feat ure t raffdIHal Bty work afdotder and 2™ order deri vat i ve edge
Local bi nary pat t ern and proposed a syst em for det @t $Clod On‘al gori t hm. Aft er det ect i on and cl assi fi
ri derswi t hout hel met usi ngsurvei | | ancevi debQf Pre¥gl it Sf ,sag\(ere found wi t hout hel met t heni t

By t hi s met hod t he det ect i on accuracy w as ?h?hd pithumber pl "at e of t he mot orcycl i st susi ng(OC

cal cul at i ont i me requi red was very sl ow i .e 1%.8 rTﬁgerecogn' tionand Neural Net work and a c
frame. cha an wi | | be generat ed and wi | | be send vi a S

respect i vet raffi crul evi ol at or.

Si | vaet al .[6] proposed a syst em for det ect i on w hi_ch makes : .
use of (ROI) Regi onofi nt erest of hel met whi chlgfrigé?s{si Oér‘]é' arfds are t he st eps whi ch wi |l 1 be fol |
wi t h movi ng obj ect segment at i ont hen det ectP PSR 0 Rl met
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e P re-processi ngoft hevi deo - frame by frame. IV.RESEARCHMET HODOL OGY

* Removal of background from capt uresi magesThi s part of paper i ncl udes an approach for aut omat
e C1 assi fi cat i onoft wo-w heel ersbysegmenteet i @m. of mot orcycl i st s wi t hout hel met i
e Ident i fi cat i onofhel met . survei | | ance. Insuchcasei ft hemot orcycl i st sarenot

el met Gt e st hen st opand 1 el flgeher ML e 1 cese umber o e el ) 1 bel
det ect edt henrecogni t i onof number pl atpha‘se i ncl udes det ect i on of mot orcycl e i n t he ¢

survei | | ancevi deos.

S econd phase | ocat et he head of t he mot orcycl i st s. He
det ect ed whet her hei sweari ng a hel met ornot . Thi

i dent i fi est hat i ft he mot orcycl i st s are found wi
t hent racet hel i cense number pl at e of mot orcycl e. Th
i nvol vedareasfol | ows:

Input road video

¥

Pre-processing

A. Pre-processi ngof vi deof ramebyf ramebyi nput roadyv

v
Background removal Vi deosoft heroad are t aken of di fferent durat i on broken
framesof afi xedi nt erval . Aft erreorgani zat i on of frame

each frame a pre speci fi ed processi ng wi | | be done such

. i mprovi ng t he cont rast | evel ,i mage enhancement , rel

t henoi seof t he i mage, and appl yi ng Gaussi an fi | t

Segmentation of two appl yi ngt hi s fi | t er, vi deo frame i s fed i nt o k&

wheelers subt ract i on for removal of background.

B. Removal of backgroundf rom capt uredi mages.

Find As t he number pl at e has t o be recogni zes and al so t
helmer? Stop remai ni ngpart oft hevi deohast obei gnored,S oi n or
rai se t he det ect i on rat e of t he number pl at e we v
background subt ract i oni nordert o di fferent i at e t he
whi charei n mot i ont ot hat ofst i | | obj ect s. Obj
Extract license plate i ~n mot i on such as human, bu§ , cars , mot orcycl e are to be
) di fferent i at ed from st at i c obj ect s such ashoardi ng:
mpskies roads houses and bui | di ngs are ext ract ed. To separat et h
G aussi anmodel i sused.
b
Search in central C.Cl assi f i cat i onof t wowheel ersbysegment at i
database
The fi nal out put of st ep B aft er subt ract i on of back
+ i ncl udesal | t hoseobj ect swhi charei nmot i on of
mot i on such as such as human, bus , cars , mot orcycl e et c.
Automatic SMS Aft er t hat t here must be charact eri zat i on t hal
challan mot orcycl ei ni t sosegment at i on oft he mot orcycl ¢
done fromt he ot her obj ect s whi ch arei n mot i on
- obj ect segment at i on. F eat ure ext ract i on met hods
appl i ed such as (HOG) Hi st ogram of ori ent ed gradi e
Stop (LBP) Local bi nary pat t ern and SIF T (Scal e Inva

F eat ure Transform )al ongwi t ht hat fi rst and second

deri vat i veedgedet ect i onal gori t hmmust beappl i e
Fi gurel: P roposedS yst emWorki ng g g PP
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D.ldent i f i cat i onof Mot orcycl i st swi t hout hel($nl& Gusi AngH)ORG o de Janei ro, Brazi | ,27-30 A ugus
, pp. 141-148.

Aft ert hedet ect i onoft wo wheel ers such as cycl [7e], S et ge)rtah' c))/a, D. Sbil Egh riangersc '}cvi ";A%Z?R’ A#etl orilneat
and mot orcycl i st s,wewi | | det ect t he mot orcycl U gy\/' gngoqft.

: . ei € Vi deos i n real -t i me, i n P rocee
hel met[14]. Thi s can be done by feat ure ext ract i on Int ernat i onal Joi nt Conference N eural N et

al gori t hms(HOG),(SIFT)and(LBP)wi t hNeural N e(t”&/Hr ),V ancouver, C anada, 24-2 Jul y, 2016, pp.
3046-3051.
E.Ext ract i onof L i censednumberpl at e,searchi nl§ht Bbabehasu D oughmal a, Kat anyoo K| ubsuwan, "Hal fa

; ; ; I, Hel met Det ect i oni n Thai | and usi ng
gnMngenerat i onof aut omat i cchal | angenerat i onand %n?apyure and Ci rcl e Hough Transform on Image

P rocessi ng" i n Proceedi ng of IEEE Int ernat i on
Conference on Comput er and Informat i on
If t he mot orcycl i st sare found wi t hout hel met , efXectasdl égyeThai | and, B angkok , pg. 611-614,2016.

| i cense number pl at e of t he mot orcycl e usitshg (ICREni t Karwal ,AkshayGi rdhar,“V ehi cl e N umbe
as a t empl at e mat chi ng wi t h Neund] ahtlet fvork Det ect i on Syst em for Indi an Vehi cl es”, i n P
found t hensearcht hedat arel at edt ot he owneroft hevehi BEEE Int ernat i onal C onference on C omput at i

andsendt hee-Chal | anonnumberbysendi ngS MS . Int el | i gence and Communi cat i on Technol ogy |
12,2015.

V.CONCL USION [10] Nori zam Sul ai man, Devel opment of aut omat i c

pl_at e det ect i on syst em, i n Proceedi n§ of IEI

The proposed approach i s desi gn an aut omat i c e-C hal lln?”erna} i onal Conference on Syst em Engi neeri n

syst em t o cat ch vi ol at ors of ot hg t raffi c rul es wheaie 8ot v 1720 A ug .2013.
weari ngt hehel met .Aft ert aki ngi nt oaccount \tLlllwI rgeghﬂops a‘gﬁéi kh,Borni kalahi ri ,Gopi Bhat t ,N
W S
n

t echni ques whi ch are st udi ed i nl i t erat ure revi ew,dpd SOMEoach for aut omat i c number pl at e recogni 1
surveys t o overcome t he draw backs gi ven i nt he t echni jQ4ep roceedi ng of Int ernat i onal C onference on Int el

used by vari ous researchers w e propose a vi si on-based real - g yst emsand Si gnal P rocessi ng,, pp.375-380, 2013.

ti met raffi ¢ moni t ori ng syst em i n order t o ELZ?e .'SfB(yaﬁrQq_i h C Li -shen C Y un-C hung C. Sei -\
moni t or mot orcycl esaft eranal ysi ngvi deoson survel ?@PCSMat i el i cense pl at e recogni t ilon, IEEE Trar
a sequence of i mages feat ure det ect i on syst em and edget e | i gent Transport at i on Syst ems, vol .5, no
det ect i on usirnd12™ order deri vat i ve edge det ect i a8, 2004. ' ’

al gori t hmal ong wi t h neural net work i n Ordf}I’%‘] P | &8nka Wehi cl el i censepl at e det ect i on and
presence or absence of hel met wusi ng OCR wi t h Neygl ng symbol anal ysi s, Proceedi ngs oftft he :

Net workfordet ect i ng | i censenumberpl at e. Int ernat i onal Conference on Tel ecommuni cat i or
Si gnal processi ng, 2011, pp. 589- 592.
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Revi ew on B atteryCh argi n g S trategi esFastCh argean d Qu i ck

S hahbaz K han, Ami t Saxena,Kshi t i j Shi nghal ,S huchi t aS axena
D epart menoft El ect roni cs& Communi cat i onEngi neeri ng, Moradabad Inst i t ut e of Technol ogy, 244001, In
C orrespondi ng A ut hor: kshi nghal @gmai | .com

Abst ract Thi spaperpresentsth e moderni #tiWimti avef ast charge/ qui ckcharge?

ch arge strategi es used on el ectri c vehi cl es (E\f&) RBUDf chargi ng, whi ch can recharge t he bat t ery i n 1-2
portab | edevi ces (such asmobi | edevi ces aRflrsP@8H thi€nut es for port abl e devi ces), or i t can be

d evi ces) rel ati ve toth e b attery ch argi ngi n fragffunebl 8 met hodol ogy t o recharge t he bat t ery i n short
for b oth fastch argi ngand qui ck chargi n g Igup@itiofbf t & me comparedt ot hesl ow chargi ng. Tabl e1l i
wedi scuss: Ch arge meth od ol ogy, d efi ni ti onp5Whiat igSt@ermsusedt o fast charge, rapi d charge, and qui ck
fast ch argi ng? What i saqui ck chargi ng?:kalyeedigdh ph 9g-i n-hybri dwi t hSOC (St at e of charge).

con n ectors for EV's, d i fferen t materi al typ e for b atter, )

th ermal man agemen t of b attery. Moreover, th e p ap er Tabl e1.PowerMet hodol ogywi t hSOC
pressntsnew | oom and possi bi | i ti es for power aWa

an d systems | evel research to mod erni zati on i n

ch argi n gtop ol ogi es. Fastch arge 100%
Rapi d ch arge 60%
Qu i ck ch arge 70%

K eyw ords -F ast charge; Qui ck charge, Rapi d charge, EI ect ri
vehi cl e

l. INTRODUCT ION

Duri ngi nl ast decades, t here i s const ant revol E}-F%ﬁrﬁl' n'g or%mect orsi nEVs

i ndust ryoft ransport at i onandaut omobi | es.Indust ry mi grat e

from pet rol eum-base engi ne t o hybri d, from hybri d eHeg Sheci et yof Aut omot i veEngi neers[6] (S AE)creat edwi t
and movi ngt owards t o el ect ri c-base t ransport a®iiMorPfi uniak | ng and devel op uni versal | y accept ed st andards
di rect i oni ncl udesai rways, road ways as wel | #rsdevelaygpi ngt echnol ogi esi nt hei ndust ry.In1996, fi rst E
Thi schangei nt het rend | eadst o advancement i @oRfugtt I rivecchargi ng coupl er has been rel eased by S A E, and

vehi cl es(EVs)i nt ermsi ndropi nopri ceand speedfgyil @defromt i met ot i met i | | now [7JSAEJI7721i s
scal e product i on[1-3]. 1t i sverycl earwe havet o $k iandagfh goanect or devel oped for D C fast chargi ngi nEVs.

al t ernat i ve of pet rol eum fuel i nt hefi el d of@® trahgpsit aidardogonnect ors devel oped over t he years whi ch

El ect ri cvehi cl es(EVs)areoneoft hebest al t erndte:i 42894 S th@ndard for wi rel ess powert ransfer t ropol ogy),

fi el doft ransport at i on.EVsareabl et osust ai 3068l Ong taeedaid for t hree-phase conduct i ve chargi ng

durat i on and have benefi t s overst he present t ransportop@l io@y), and ot her vari ous prot ocol s t hat expl ai ns
syst em such runni ng cost economy, very | ess pol | utCPMyRYi rfat i ons and vehi cl e performance anal yzi ng

t erms of ai rpol | ut i on, sound pol | ut i on), accd@fiamgy teres.t8he
survey al | el ect ri ci t y produce for domest i c usesi iyt
done by pet rol eum-based fuel sout of whi ch 17% of fuel
i mport edi nyear 2017 [4,5]. Chargi ngt i met orecharC ~
bat t ery i sone oft he maj or fl aws of EVs as we re
chargi ngsyst emmust be fast , safe and convent i onal .

Int he fast growi ng worl d chargi ngt i me i s one
concert sfort hesel ect i onoft hedevi cenot onl vy forl
al soourport abl edevi ces(l i kemobi | ephonesand! aj

I. LITERATUREVIEW

A. What i ssl ow chargi ng?

It i sdefi nedasamet hod of chargi ng, whi chusual | yt-=#&
hours (and 4-6 hours i n port abl e devi ces)t o a get bat t ery

charge from 0% (zero) t o 100% (hundred). The Li mi tFedl gurel.D C fast -chargi ngcombi nedchargi ngsyst em(CCS
amount of current i s suppl i ed whi ch recharge t héd)beannediryor st andardi zed by S A E as J1772[8].

Wi t hout di st ract i ng t he ce] | whil e mal g Tk @'Jl’??? hggtnﬂwea!:hargi ngout put st andards:

t emperat ure of t he chargi ngci rcui t ryaswel | ast he ba}_eveFrxl (for domest i c use)

Thi s met hod of chargi ng i s al so popul ar by t he name of Level -2 (commerci al use),

‘t ri ckl echargi ng’ met hodol ogy. '
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Level -3 (D C fast chargi ng). t herei sri sei nbat t eryvol t ageaswel | aschargi ngvol t :
| i ner manner. Bi ggest i ssuei nt hi schargi ng st rat egi es |
Level landl evel 2i ncamei nt hecat egory ofsl ow chargivohgt age and hi gh current t hei rt herei sri sei n bat
i t use AC suppl y,whi | el evel 3usesDC suppl t empesaharge w hi ch cause damage t o bat t ery, and reduce t he
t hebat t erysuppl yupt o500A ,at 600V ). bat t eryl i fespam [11].

D.Bat t eryT ypes i iCion stan tCu rren t-Con stan tV ol tage(CC-CV)

N umbers of Li -i on combi nat i on are avai | abl e Eg{fpw O?ﬂyﬁknown as“Vol t ageCont rol | edChargi ng”[12], i

worl dof EV sand many arei ndevel opi ng andt est i od of chargi ng const ant current 1S suppl i est ot
Di fferent combi nat i on has di fferent benefi t nce bat t ery reaches t o cert ai nt hreshol d vol t ag

paramet ers. There are some essent i al paramet ers on V\)hl VO t age const ant mal nt al ned and current st art dropp
bat t eryi schosen| i kewi sedependi ng on requi remef? nt he const ant vol t age chargi ng met hod and i f become
Speci fi cenergy (capaci t ) zerowhen| t i sful I ycharge[13]. Asshowni nFi gure3andi s

t he ol d st andard met hod for chargi ng bat t eri es, yet i t |

S pecl i cpow er bounded i n fast -chargi ng appl i cat i ons because bat t ery
S afet y pol ari zat i onbecomesani ssue. Asmay be expect ed,t he CC -
P erformance CV met hod has been furt her changed t o i ncl ude mul t i pl e
Li fespam const ant current st eps, t hereby furt heri mprovi ngt herat e of
C ost chargi ngoft hebat t eri es[14].

Undert he fol | owi ngst andardst here i scompari S =~ 4°  (oicant Current

Fi gure 2 mai nl y focus i nt oday’s bat t eri es. Ir ¢ Charging

paramet er wi t h more col ored area i s i deal for Charging i ;

compari ngt he paramet ers| i t hi um manganese oxi |~

Li t hi um Iron P hosphat e (LFP) and Li t hi
Manganese Cobal t Oxi de (NMC) are havi ng ¢
opt i mum charact eri st i cs. Apart fromt hi s many 0A

4
. . . e Vol Ch Ti
goi ngt omakebat t erymoreopt i mi ze.[10] ! e e me
1
Battery : 28V ]
LiCoO,  specific energy LMo Specific energy LrP Voltage : i
(capacity) (capamy) | 1
P\ s ! 1
cost” TN Specific power  Cost - Specific power V. 15V 1 E
‘\O/J ‘ ’ ’ [ : | Time
utespan's T satery Charging start Charging finished
Perlo\rr;an(e Performance Performance . .
NG spetc nee NEA  spctcoem Lo speitcenery Fi gure3.Const ant current -const ant vol t age bat t ery chargi

(capa (can:{ciw) (capacity)

met hodol ogy [15].

< NN
“ Specificpower  Cost” . Specific power

@ ‘ F. T hermal management

Safety

Life span_ > safety lfespan's 7 safety Life span

% &

performance T performance Whi | eduri ngchargi nganddi schargi ngoft hebat t eryt herei

Fi gure2. Li -i onbat t eri escompari sont abl e fot EV ge[gg n t emperat ure, | ft h? bat U ery t emperat ure | s n
mai i nedi nt heproperset ,i t wi | | produce hot spot

E. Chargi ngSt rat egi es | eadst ol ocal | ydamageofcel | s,degradat i onofl i fespam an

i nt ernal resi st ance i ncrease duet o whi chl ess current fl ¢
and degradat i on i n performance. Thermal manage can be
provi dedi nt wow ays.

Int hi s met hod of chargi ng, const ant vol t agei ssuppl i edt o

bat t ery, t he maxi mum vol t age appl i ed t o variledAfromCo0l i ng

di fferent -di fferent bat t ery t ype, as soon as bat t ery gai nt he

st at e of chargi ngt he chargi ng current decreasi ng gtadaal ricgol i ng i s ai ri s act i ngast he cool ant or cool

and become zero when ful | bat t ery charge i s approadhedi, um,t hi si st hesi mpl est ,| ow mai nt enance and effi ¢
whi | eusi ngt hi smet hodt hi snori sei nt empat@y ureneai Hit sai n t emperat ure of bat t ery si mi | ar t o
met hod i s i deal for vol t age bat t eri es, but isufroundikéxg.i Brighi sai rfl owsbet weent hecel | sand prevent

i .Con stan tV ol tage

chargi ngt i me.[11] t hecel | array fromget t i ngheat . Li mi t at i onsof ai rco
cel I sont hefront si decool earl i ert hant hecel | sat t h

i iC.onstantCu rrent si dewhi chl eadst o unequal t emperat ure di st ri but i oni
bat t ery. Anot herl i mi t at i oni si t requi redext ernal |

A st he name suggest ed,i nt hi smet hod of chargi ngmenstnta nt hefl ow ofai ri nt hecel | s[16].
current i sappl i esduri ngt hechargi ngassoonasi t get charge

Seri es-€l ect ri cal Engi neeri ng)
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i iL.i qui d Cool i ng S ymposi umand Exhi bi t i on (EV S 27), B arcel ona, S pai n,
17-20 N ovember 2013; pp. 1-6.

Anot her met hod t o mai nt ai n t he t emperat une)itsahni sshid, O .H.; Mal vi ks H.V., Wensaas, G.B. The
cool i ng. Int hi s met hod | i qui d cool ant i s usefutt wefli awel ect ri ¢! The EV revol ut i on i n Norway-
bet weent hecel | soft hebat t eradvant ageovert he ai Exglolariatng ons and | essons | earned. In P roceedi ngs of t he
are, equal t emperat uredi st ri but i oni nsi det he bat2018\Wotl ®vElrkect ri ¢V ehi cl eS ymposi umandExhi bi t i
perfect | y wi de t emperat ure range from ext reme col dEV & 27), B arcel ona, S pai n, 17-20 N ovember 2013; pp.
ext reme hot surroundi ng condi t i ons . Li mi t at i Jen3bul ky

syst em, ext ra component s are requi red, hi gh i ni t [g] alg | gl M B . The economi cs of EV s and t he rol es of
cost [16]. government . In P roceedi ngs of t he 2013 Worl d El ect ri ¢
Vehi cl e Symposi um and Exhi bi t i on (EV S ?27),

h ] ‘| harai B arcel ona, S pai n, 17-20 N ovember 2013; pp. 1-6.
i s paper present sarevi ew of | at est chargi ng moderat,i, qQns : . ;
met hodol ogy used for chargi ng EV s and port abl e devi ‘f@ A"l %rmat i ve Fuel sDat aCent er: H ydrogen B enefi t s

. . S cesd ohi derat i ons: El ect i ¢ Vehi cl e Benefi ts
i ncl udeschargi ngst andards, advant ages,| i mi t at i OrEﬁ'ﬂ @88t i ons Avai | abl e onl i ne:

of advancement s.,lnt h? fi ?I d of t ransport at i on, pet R telf)gl. | | afdc.energy.gov/ fuel s/ el ect ri ci t y benefi t s
base syst emwon’t survi vei nt he decades ahead, so EV s ar| accesseg an 13 F ebruary 2019)
1 ont )

t heri si ngst ari nt hi sfi el d. But t hi sneed moderni za )
become t he proper al t emat i ve of t he pet rol eum eff)i heSPiary 2019 Mont hl y Energy Revi ew. U.S. Energy

t erms of port abl edevi ce,i t i smovi ngont he peak i 'HfYEnabg on Admi ni st rat i on, Offi ceof Energy St at i s

I1l. CONCL USION

verywel | ,t hemai nconsi derat i onfort hermal managerent: jChepart ment — of Energy Report DOE/ EIA-
reduci ngt hepri ce of powersuppl y. Wi t hcont i nued re&%ef?019/ 2). _ Avai | abl e onl i ne:
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IV. FUTURESPECT [1 Hybri d Commi t t ee. SAEEI ect ri ¢ Vehi cl eand P11
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i nt roduced i n an economi c cost range for proper chargi NGyl ut i on for t he el ect ri c vehi ol e (accessed on 1 May
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A Math emati cal Mod el for E -Waste Man agemen t
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A bst .ract -Th e.el ect roni cWast ei si n creasi n g daydfy ldagaahahd 286,790 kgs of mercury. The average 14-i nch
becomi n g a maj or probl emal | overt heworl d. It @sibacosieusesat ubet hat cont ai nsanest i mat ed2.5t 04Kkgs:c
bot t | eneckandabi ghurd et ot heeconomi canddagchip? & & seepi nt ot he ground wat er from | andfi | |

growt h ofasoci et y. Th e con sequ en ceofi t sarepol | U hele Cd’ﬁtasﬁn’?fj nat i ngi t
| an ds, bl ocked st orage yards an d t ech n ol ogi cal advan ces are a '

new envi ronment al chal | enget he growi ng .

"El ect roni cs Wast e” or "e-wast e” t hat consi sts 500 milion Computer can produce e-waste
el ect roni cdevi ces. Th ecurrent pract i cesofe-wast eme

i n Asi an nat i on suffers many di sadvant ages | i k

pol i ci es,i ssuei n uti |l i zati on,heal t h h azards

uti |l i zat i on, poor awareness and rel uct ance on &

compan yt odeal wi t h t hevi t al probl ems. Th ei mpac
onceharmful mat eri al sent ert hewast est reamwi
precau t i ons, creat es adverse effect s on t h e at mosph e
human heal t h and once economi cal | y val uabl er
drop resou rcesarewast edorunheal t hycondi t i onsare
t hroughout t hei nformal u sage. Present papersu rveys
scen ari o of E wast e gen erat i on an d proposes a sol ut i
probl emt h rou gh recycl i n gan dreu se.

Keyword s e-wast e, envi ronment al i ssues, heal t h i mpact
management .

. INTRODUCTION = Plastics = Lead = Mercury

Indust ri al revol ut i on fol | owed by t he advances 1 n 1 nto

t echnol ogyt hroughout t hel ast cent uryhasradi cal | yMnbdiSfhaeel of hazardous subst ancesi ncomput er

peopl e's fashi on. Though t hi s devel opment has hel ped

humani t y, management has di ode t o new i ssUfst Be t ube i s crushed and burned, i t emi t scyt ot oxi c fumes
cont ami nat i on and pol | ut i on. The t echni cali RktOitsherji dorE-wast e or El ect roni cwast ei sal soout | i
i nheri t abl e t hroughout t he | ast cent ury hasOexpfarsed; eemput ers, workpl ace equi pment , recreat i on
repl acement chal | engewi t hi nt he management ofi§¥iasge gdNy§is cs, mobi | e phones, TV set s, and refri gerat ors.

an exampl e, personal comput ers (P Cs) cont ai n boundTglrtSsi ncl udes used physi cs t hat are dest i ned for empl oy,
t hat square measure ext remel y t oxi c, | i ke chl &fpalnag alangage, recycl i ng, or di sposal . Ot hers are reusabl e,
bromi nat e subst ances,t oxi cgases, t oxi cmet al s, BPER dginGaRnd gervi ceabl e el ect roni cs and secondary scrap

act i ve mat eri al s, aci ds, pl ast i cs and pl ast i CCQRIRN tSti egbs. Pheast i c, et c) and reserve t he t erm wast e for
unsafe cont ent of t hose mat eri al s creat e o¥cidyg @ mat eri al t hat i s drop by t he cl i ent i nst e
surroundi ngs and heal t ht hreat . So correct managerfércl i §0, t oget her wi t h resi due from empl oy and usage
cri t i cal whereas, di sposi ng, or use e-wast e. Of | QReratpiconsagC at hode ray t ubes (C R Ts) are t hought -about one

become commonest and wi de used appl i anceal | t ol @&brhst het oughest sort st orecycl e.CRTshave comparat i v
of act i vi t i esst art i ng from facul t i es, resi défcdd) @Fficepds retoi onof I ead and phosphors (not t o be confused
produci ngi ndust ri es. Wi t.h phosphorus), each of t hat are necessary for t he show.

) ) ) The hi gh wort h of t he PC usage set of el ect roni ¢ wast e
E-t oxi ¢ part s i n comput ers can be summari zed as gjy gek and reusabl e | apt ops, deskt ops, and part s | i ke
boards cont ai nsi gni fi cant met al sl i kel ead & pet ) Vg@t|t|erlfa@$ | i t at epayt he pri ce of t ransport at i

cont ai ni ng met al , ray t ubes wi t h | ead Comp%”depg%r\ﬁaﬂv et yofval uel essi t emst hanareoft enachi evedwi

bromi nat edfl ameret ardant susedoncomput erci rcuigfoP0dds ces, t hat havel ess (ornegat i ve)scrapw ort h.
cabl esandpl ast i ccasi ng, pol yvi nyl chl ori de (PV C) coat ed

copper cabl esand pl ast i cpccasi ngst hat unl eash ext remel yll. PROPOSEME T HODOL OGY

ot ot oxi cdi oxi ns & furans once burnt t o recover val #abl, i ¢ i dea behi nd t he paper was t o underst and t he
met al s, mercury swi t ches, mercury i n fl at screepgeiP@lh¥sards i nvol vedi nhandl i ng E-wast e. When E-wast e

chl ori nat edbi phenyl 'sgi ft i nol dercapaci t or§, § faDSTREMEISeri es t hermost at s, el ect roni cs, oi | , and
et c. It i sest i mat edt hat t he 500 mi | | i onngompyt jers;i|nyt BSardous wast es are i mproperl y di sposed of,
worl dcont ai n287bi | | i onkgsofpl ast i cs, 716;7 fay b HarRKES i cheal t hand t he envi ronment . Bat t eri
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and ot her e-wast e—such as comput ers, pri nt ers, and cel

phones— cont ai n cyanogeni ¢ si gni fi cant met al s | gl(lj l l gz(U
mercury, and Cd. Aft ert hey are t hrown away wi t hi
t rash, t hey end up i n | andfi | | s, and t hese cyanc
compoundswi | | | eachi nt osoi | andwat er,pol | ut

st reams and creat i ng t hem unfi t for dri nki ng, swi

fi shi ng,andsupport i ngl i fe.
Y1Xs

Il. THEMATHEMATICMODE L a3x4

Fi gure showst he fl ow di agram of dynami cs of e-w ast
t hemodel paramet ersgi veni nt abl el.

Tab | eMpdel P aramet ers

X1 The concent rat i on of e-wast e i n t he human
popul at
X2 The concent rat i on of e-wast e i naquat|i c | i \
organi_sn
X3 The concent  rat i. on of hazardous subst anges i n Fi g.Z| ow di agram ofdynami csofe-wast e
t errest ri al | i vir
Xs | The concent rat i on of e-wast e i n tlerrest gia@ldont hefl ow di agramsand assumpt i ons, t he fol | owi ng
habi t model equat i onsarederi ved:
Xs The concent rat i on of hazardous subst anges i n
aquat i c habi —=- + + + + (1)
o1 The rat eat whi chewast e fl ow from|t errest ri al
habi t at st oaquat i —=- - + (@)
oz The rat e at whi ch t errest ri al | i Vi ng organi sms
absorb e-w ast from t_he habi - =~ * * * G
C Therat eat whi cht hehumanpopul at ifont akesi n_
e-w ast from vari _ous sourci —=-C+ + ) + 0O “)
B1 The rat e at  whi ch t he human popyul at i on _ W+ + ) + O )
consumes t errest ri al I i vi ng organi sms
cont_ami_nat ede-w ast Themat ri xvect orequat i onfort heabovesyst emi sgi venby:
B2 The rat e at  whi ch t he human popul at i on
consumes cont ami nat ed aquat i ¢ || i vi ng = 0O+ O
organi sms and absorb or dri nk cont ami |nat ed _ 0
w at 0o - — 0 0
Bs The rat e at whi cht errest ri al | i vi ng organi sms g _ + 0
consume cont ami nat edaquat i ¢l i vi npgorgani sms 0 0 0 0 0)
and absorb or dri_nk cont ami nat e 0 0 0 O
Y1 Therat eat whi cht he human popul at | on dri nks
wat ercont ami nat e-w ast Where
Y2 Therat eat whi cht heaquat i ¢l i vi| ng organi:sir(s + o+ )
drink or absorb w at er cont ami nat e-w ast
Y3 Therat eat whi cht het errest ri al | i vi ngorgan—(Gmst + )
dri_nk or absorb w at er cont ami nate-w ast
gi( | Therat eofi nfl ow ofe-wast ei nt ot het err%ls'tohr’iz'a[?l’BZ’Bs'yl’yz’y32 0
habi t at sat IV. METHODS OFPROCESSINGAND ANALYSING
92( | The rat e of i nfl ow of ewast ei nt ot heaquat { Cindent i fyi ng t he product s and vari ous mat eri al st o
habi t at sat be cat egori zed as E-w ast e.

2. Anal yzi ng t he t echni ques t hat can be used t o
recycl e/ reuse E-w ast e.

3. Anal yzi ng aw areness among t he vari ous person of
soci et yabout di sposal / reuseof E-w ast e.

4. Useappropri at et ool sandsoft wareforanal yzi ngt he
dat escol | ect ed.

5. Careful | y anal yzi ng and recordi ng t he
) ) ) ) out comes/ resul t s.
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V. PROPOSESOLUTION TOTHIS PROBLEEM IS empl oyment t hi sst uff, | owl and area i s preserved. E-w ast e
RECOVERY AND REUSE empl oyment creat esj obsforski | | edrecycl ersand refurbi shes
creat es new market s fort he preci ous el ement st hat are

. . . S . an
Thi st echni que mi ght el i mi nat e wast e di Sppgéi g oK SIIJtt he common E-wast es i ncl ude: home

back mat eri al pri ces anc_i suppl y fi nanci al gal 5 Igr?man%es | i ke t el evi si ons, ai r condi t i oners, el ec

sal eabl_ ewast e. Wast ewl |1 Dbe recovered on-t he- rgraﬁf(jkagat ers, ai r condoners, fans, DV Ds, Radi os and

an off-si t e recovery faci | i t y, ort hrough | ay t qufestiod dA%among ot hers; dat at echnol ogy i nst rument at i ¢

exchange. V ari et y of physi cal and chemi cal t echnij quU§&agmput ers, mobi | e phones, | apt ops, bat t eri es, ci rcu

offered t o recl ai m a mat eri al | i ke reverse ghaffdShafidi sks, and moni t ors among di fferent ; and ot her

el ect rol ysi s, condensat i on, el ect rol yt i c recogryecfi rbnt €atut PNb i t i es | i ke | e sure, | i ght i ng, ar

nat ural process et c. For i nst ance, a pri nt ed-ci rcuhst rupeaid at i on. Recycl i ngofe-wast ei sagrowi ngt rend

manufact urer wi | | use el ect rol yt i c recovery dbnat rechgaiised el ect roni cs benefi t s communi t y by passi ng on

met al sfromcopperandt i n-l eadpl at i ngbat ht ubready-t o-use or refurbi shed equi pment t ot hosewhoneedi t .
The proj ect wi | | hel pi nanal yzi ngt he tTkehmaj quesddoefi t s of e-wast erecycl i ngaret heel i mi nat i

reusi ng/ recycl i ng e-wast e wi t ht he hel p of, daftahenabalyst k,and envi ronment hazards caused by di sposal of

feedback, fi el d research and academi cwri t i ng. The aiumh ireatt edle-w ast ei nl andfi | | s.

i dent i fyt hereuset echni quesfor E-wast e di sposal and creat e

aw areness about recycl i ngt echni quesof E-wast ei nSoci e¢t y ACKNOWLEDGEMENTS

The proj ect i ncl udes dat a col | ect i on and feedRaCkwfeOBursi ncere feel i ngsofgrat i t udet ot he management
soci et y, pract i cal anal ysi sandat hrough coverageyfndl|1yst foup of Inst i t ut i ons, Moradabad. We are al so
report . t hankful t oProf. Rohi t Garg, Di rect or MIT, for hi s support

VI RESULTS AECUSSIONS gui dance and suggest i ons,whi chhel pedusal ot t owri t et

L . pzéper.
1. El i mi nat esHeal t handEnvi ronment H azards

The maj or benefi t s of e-wast e recycl i ng are t he REFERENCES
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el ect roni cst hat can be used t o make new product [3 Ada> Wet ha Margaret T A, Renuka Devi D, “A St udy
resul t , w e save energy, reduce pol | ut i on, reduce greenhoueased A nal ysi s on Green Comput i ng wi t h Emergent
gas emi ssi ons, and save resources by ext ract i ng fewer ranfechnol ogi es as Resource P | at form”, Int ernat i onal

mat eri al sfromt heeart h. Journal of Sci ent i fi ¢ Research i n Comput er Sci ence,
5 B enef c . Engi neeri ng and Informat i on Technol ogy, Vol ume 3 |
. enefi t sCommuni t vy Issue 3, pp. 228-232.

Donat i ngusedel ect roni csbhenefi t scommuni t ypymassi .Makam, P.M.K,V aral akshmi andJ.P ,"E-Wast e
on ready-t o-use or refurbi shed equi pment t ot hose w ho nefflanagement Met hods i n B angal ore,” 2018 S econd
Pt Int ernat i onal C onference on Green Comput i ng and

6. Creat e Jobs Int ernet of Thi ngs (IC G C IoT), B angal ore, Indi a, 2018,

) ) . pp,6-11,doi : 10.1109/ IC G C 10T.2018.8752976.

Re-cycl i ng e-wast e creat es j obs for profes%] o\|}al
g

mp

recycl ers and refurbi shes and creat es new market s for | J ay Kumar S harma, “E- Wast e Management *, JU S

val uabl ecomponent st hat aredi smant | ed. e.rat or,VqI ume3|ssue4,lpp. 1-17.
[61 Shai na Tehri a, “Commerci al E- wast e management :

7. Savesl andfi | | space Rol e of i ndust ry and Government ”, Int ernat i onal
E-wast ei sagrowi ngwast el ands by dumpi ng e-w ast Joumal of Appl i ed Research, Vol .2, Iss. 2, pp. 175-
recycl i ngt hesei t ems,| andfi | | spacei sconserved. 179, 2016.

V1l CONGCL US ION [71 Nagaj ot hi , P. & Kal a, (2014). E wast e - i ssues and
: chal | enges., Nat i onal C onferenceon On-goi ng R esearch
E-wast e referst o el ect roni c wast e. E-wast e coul jd p€a vi | Engi neeri ng, Chennai ,Indi a
growi ng wast e | ands by merchandi si ng e-wast e. By

Seri es-(@El ect ri cal Engi neeri ng)

MIT Transact i 83



I nt er nat i onal Jour nal of A dvanceEngi neer i ngSci ence& Technol ogy
Vol 3,1 ssue2, August 2020, pp.83- 86
©MI TPubl i cat i ons

Revi ew On Wast et oEnergyAnd Wast eMan agement T echn

Vai bhavAnand,Kshi t i j Shi nghal ,Ami t Saxena S huchi t aS axena
Depar t menof t El ect r oni csand C ommuni cat i onEngi neer i ng, Mor adabadl nst i t ut eof Technol ogy
Cor r espondi ngA ut hor : vai bhavanandl1362@gmai | .com

Abst ract —Inci nerat i on of wast eprodu ceeneravi_n_t he ___________________
f ormof el ect ri ci t yorheat t hi sprocessi s :_ """"""""""""""""""""""" : }
t oEnergy. Thevol umeof wast ei sredu ced by ¢ I : '
wi ththehel pof combusti on.Theheat ge ? 7 J—%—..
benef i t sl i kegenerat i ng st eam or t o prodt I P j
Inci nerat i on of wast ei sal waysheach al | :: == 1 g WX

[

[}
i = _ g v | :
needst obeneart ot he pl ace becau se t ran spo - [ = = — -'“-r' N
garbaget odi st ant | ocat i on i si mpract i cal :
[
[

K eyw ords —Wast e Ener gy Management , P | asmagasi f i g ey s B
Wat er Tr eat ment . Fi gur e2Schemat i cdi agr amof t he BSF t r eat ment

consi der ed
I. INTRODUCT ION
The paper descr i bedt het echnol ogi esi nvol vedi £ &6RUeflisinh o[ 3] t r ashbi nequi ppedwi t hWi - Fi us
of wast et oener gyor ener gy f r omwast e. MailnPuy £rog@dr dust bi n.1 f anyonept st r ashi nt ot he dust
t he | ndi an Technol ogi eswhi char ecur r ent | yJeNArugé S agpdgwhi chal | ow i nt er net accesst ot he user

| ar gescal e. I i mi tedperi odof ti me Oncetheti mel i mit
Someof t echnol ogi esar easf ol | ows: aut omat i cal | ydi sconnect st heuser .A si ngl euser canuse
i Pl asmaGasi f i cat i on Wi - Fi twiceaday. A Wi -Fi Trash Bi n uses mul
i i . Wast eWat er Tr eat ment P ant t echnol ogi es.
i ii.Bi oDi esel Pl ant
i V. Smart EcoBi ns 77_(((],))
Il. LITERATUREVIEW |

mMobile Router

Accor di ngt o[ 1] Al t er nat i ves of mechani
t hehel pof chemi cal si smost popul ar now adays.
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Dustbin Microcontroller
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Heterogenous Homogenous
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I

I
— t
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St udyof Vi rtual Real i ty

Mansi K ashyap,Kshi t i j Shi nghal ,Shuchi t aSaxena, Ami t S axena
Depar t menof El ect r oni cs& Communi cat i onEngi neer i ng,Mor adabadl nst i t ut eof Technol ogy, 2
Cor r espondi ngA ut hor : mansi pal ak0O3@gmai | .com

Abst ract - The f orms of real i t y are Vi mwaddys ¢mgl dert egh ast he most ef f i ci ent and i mmer gi
Augment ed Real i ty and Mi xed Real i t gchmoh pgs s wpherch has made human| i f eeasi er andsi mpl ¢
present st hest udyof oneof t hef ormsof Méar it vaywREgachi it ¢ has al so over come t he | i mi t at
Vi rt ual Real i ty Heret hecomp ari son of audmenbeedl srepb ji ¢ y. Some of t he gr owi ng needs of vi r
done Hi st oryand evol ut i on of VR i svery &t ivfhyiarc g yenbel ow:

descri bed i nt hi spaperi n aeasyf ormof Ti mel i ne.The

3lof VR arelInt eract i on, Immersi on and Imagii n at iI PN hel

Virtua Real i tysyst em works on si mpl e proc ndhi cal | y by use var i ous component s such

t racki ng,si mul at i ngand t hegenerat i ngt heu gi'ccfmﬁhte@rdéofyt war e har dwar e, vi r t ual wo
out put .Thi spaperdi scussest hearchi t ect urean g tég}siatci onandot her t echnol ogi es.
component sof t heVR Syst em. VR h ard ware syst em )

comp ri ses of comput er work st at i on wh i ch wiork slal a can make us pr et end t o have physi cal

bri dgeormedi at orbet ween vari ousi nput and Ru§sescgk npl acesi nt hei magi nar y wor | dsas
VR devi.ces wel I asit nr eal wor | d.

psust osi mul at i onof t her eal w¢

) ] ] i i i .Wecan wor ki navirtual saf eenvi r onment
Keywords- Vi rt ual Real i ty Forms of real i t y, Compon gnit ¢ hut r i ski ngour | i vesor wi t hout an
Virtua Real i tyArchitect ureof VR Syst em,VR Hardwé‘z{ﬁger . |

I. INTRODUCTION i v The envi r onment s wher e wor ki ng i s not

Thet er mvi rtual real i ty(VR) wascoi nedi n 1989985l tbhee can be vi sual i zed usi ng t he Vi r t ual
Amer i cancomput er sci ent i st Jar onLani er .Vi r t ual RE@l | t y-jThese pl aces ar e wher e peopl e cannot
acombi nat i onof t wowor dsVi rtual and Real i ty. P%dr ime Mmar sor | ow t emper at ur eenvi r onmel
and Cr ai g [ 2003] poi nt out i nt hei r book Under st &%Pysgaki ngsameat mospher i ccondi t i onsand
Virtual Rea itythat Webst er ° s New Uni ver sal [ habe §seygbg comput er gr aphi cssof t war e’ s, use
Di ct i onar y[ 1989] def i nedVi r t ual andReal i t y. Viot thgadseheangdl oves and many mor e ot her
“bei ngi nessenceor ef f ect ,but not i nf act ”. Real i t ydfMarfeswecanmaket hemf eel asi f t heyar ei n
“t hest at eor qual i tyof bei ngreal .Somet hi ngt hat haki pityss cal pr esence.

i ndependent | y of i deas concer ni ng i t . Somet hi

const i t ut esar el or act ual t hi ng as di ngtlﬁlgﬁ'gs‘?%?% \fAcg\lmDEVOL UTIOOF VIRTUAL

somet hi ngt hat i smer el yappar ent .”. Thus,vi r a |] I i tyis

anoxymor oni ..at er mt hat cont r adi ct si t seThf s Fedr it amaf elpaper pr esent st he hi st or y and evol ut i
t he Mer r i am- Webst er i n 2015 has def i ned t Néit rert mabi Realudl t yi nf or mof at i mel i ne.

rea i tyas“anart i fi ci al envi r onment pr ovi ded by acomput er

andi sexper i encedt hr oughsensor yst i mul i such ==z 2"

sounds and i nwhi chone’ sact i onspar t i al | y d ‘«g E ? _%
happensi nt heenvi r onment .” == = ;
VR i sanart i fi ci al envi r onment t hat i : *==° = = = =
and pr esent edt ouser i nsuchawayt hat user suspe . 1 4
and accept si t asar eal envi r onment . VR r ef ¢ === S -

envi r onment , 3D envi r onment , a vi sual i zat i ﬁ? gg;@
dat ar epr esent i ng an i magi ned or st yl ed pl Figeere ¢

si mul at ed envi r onment . The t er m vi r t ual
commonl yused byt he popul ar medi at odescr i bei
wor | dst hat onl yexi st i ncomput er sand our i
re ity is definedto bead gita cor .. ——— — —

envi r onment t hat canbei nt er act edandexper i 1 ssso 2007

user i si nr eal envi r onment . = - - ‘
& g4~ _ . -
\_/ + 0 Fisrzer< )

Fi gur e2Ti mel i ner evi ew f or t hehi st or yof vi rtu

198a

~ixz <z

Figur elVirtua Rea ity

Duet or api d advancement i n t echnol ogi esand t o f ul f i |
expandi ng need of cust omer sand user * sVi rtual real i tyis
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1. FORMSOFREALITY Bur denand Coi f f edr ai sed 31 of ®RV3l rdrual

Real i t yhavemanyf or mswhi char econsi der ed R§% dnge h® € | magi nat i on, | mmer si onandl nt er act |
Virtual ityContinumfromrea envirSmbd ™ §radg ¢ ye@nd | mmer si ve. I nVirtual Envii
envi r onment . The f or m whi ch i s bet ween WS§ teYRE" larfgpcesi mmer si onwhi chi st hef eel i ngof pr

augment edr eal i t y,i sdef i nedas“mi xedr eal il ("W ki U4 cgnvi r onment and bei ngapar t of t hat Wor
bef ur t her di vi dedi nt o*“augment edr eal i t y¥ild hﬁh?\‘n&wﬁ"’éﬁ I'di snot Staticbut r espondst o user
Virtual ity. Augment ed real i ty is di g teal EiMANYOW 5t fiopy user t oi nt er act wi t ht hev
over | ai dont heact ual envi r onment or wor |8%f" ORRENt t Y Bhgl s not j ust ahi gh- end user i nt er f
Vi ce ver sa. Super i mposi ngmi xedr eal i t i estT§H dMAYosdi Ty @ soanappl i cat i ont hat i nvol vesol ut
scenar i ost hat behaveasi f r eal but st i | | rR& O &Mni Vo videvgl (pper s desi gn t hese appl i cat i ons. |
envi r onment or el ement . Vi rt ual r eal idf’pi”ijssoé‘_cwa& b magi nat i on up t o whi ch ext ent

di gi tal roenderi ngor r epresent at i on of PRk €4l I\l 4 il Qeabl et osol veapar t i cul ar pr o
real i ty A combi nat i onof virtual r eal W"nery€aldNgudnfdnt"ed ! come i nt o pi ct ur e | magi nat i o
real i tyisknownasMi xedr eal i ty A vi rC8PR8l tpgofc Migft geper cei vet henon- exi st i ngt hi ngs.

cont i ngent or non- cont i ngent possi bi | i t i es i s KJOWRyBRKINGEVRSYSTEM

Virtuaity.
y Virtua Real i tysyst emwor ksi nbasi cal | yt hr e

showni nFi gur e 5. A VR syst em consi st s of wuser i npu

— Mixed reality (MR)ﬁ . . .
r ender i ng,appl i cat i on,andout put f or t heuser .1 t w¢
Real Agmented sugmented Virtual cycl eof i nput andout put .| nput i st hei nf or mat i on
Sideanment el [AR) visubiy LAV) emionment — f r omuser t ot heSyst emwhi | eOut put i sr esponse gi
— t hesyst emt hat goesf r omsyst emt ot heuser .
] \
o T
& i | | A A
L S

Virtual Reality(VR) =Augmented Reality(AR) | Mixed Reality(MR)

( u
Figure3Virtuwual ity Conti nuum and F ol STEPZS'mUIatmg
e
VR i scompl et el ydi gi ta environment; A P
wi t hdi gi tal i nfor mat i onover | ai dandM STEP1Track|ng

ar ecombi ned. 3 )
VR i sful | yencl osed synt het i cexper i encewi t hno sense bf! Yuf FoVvur R gor v rx > yst em
re worl di | nAR T el wor | dr emai nscent
enhanced by vi r t ual det ai | sand MR i si nt er ac
mani pul at i onof bot hphysi cal andr eal envi r or
VR creates arti ficia environment t o
si mul at esar t i f i ci al obj ect si nr eal envi r

The system

IV. BOFVIRTUMAREALITY

The user

Fi gur e6VR Syst em

Render i ngi st het r ansf or mat i on of a comput er - f
f ormat t oauser - friend yf or mat t hat gi vest he
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I nput col | ect sdat af r omt he user suchas whgi edmidharf ecel i ng of i mmer si onand sof t war ef or a
| ocat ed,wher et heuser ' seyesar eseei ng,but t osypchessmsiarmit i onandcont r ol of t heenvi r onment .
many mor e. Non- r ender i ng aspect s such as updat i ng

dynami c geomet r y,user i nt er act i on, physi cssi II'IpI.It on,,ar Computer Output
consi der ed i nt he appl i cat i on par t . The t 1 Device ‘ Workstation . Device
comput er - f ri endl y f or mat t ot he user - gy fo

) =|

known as Render i ng. User - f r i endl y f or mat gi ves t 'o==
i1 I usi onof anyf or mof r eal i tyi ncl udi ng LEELE
audi t or y r ender i ng ( cal | ed aur al i zat i on Orientation
sense of t ouch) r ender i ng. Tracking Device

=
Displa
Platform

VI. ARCHITECT WARIEBASICOMPONENT S 3D Inout
OFVRSYSTEM Devi:es

N
Tracker
o
Trmsmiter —[f=
/TN
) \ y

Fi gur e8VR Syst emhar dwar e

{ Pr:'cz::or ) i\ :f:::;:f A.Posi t i on and Ori ent at i on Tracki ngdevi ces

‘ Ther ei sadevi cei never yt r acki ngsyst emt hat gener at
si gnal ,asensor f or det ect i onof t hesi gnal andacont r
t opr ocessest hesi gnal andsendt hei nf or mat i ont ot he
The si gnal scomi ngf r omemi t t er and movi ngt o sensor
be i n many f or ms such as el ect r omagnet i csi gnal s, opt i

si gnal s, acoust i ¢ si gnal s, and mechani cal si gnal s. Each
t echnol ogyhasi t sow nadvant agesanddi sadvant ages.

Thi ssyst emt r ack posi t i onandor i ent at i onof a user
cr eat ed vi r t ual envi r onment . Thi s syst em i s di vi de

Fi gur e7Ar chi t ect ur eof VR Sydt @ml owi ngt ypes:
Ar chi t ect ur eof aVR Syst emi sshowni nf i gdr_'e YMe?hagbné:ialsttsr a_lcker syst em
of t hr ee mai n pr ocessor s: | nput Pr ocessor | R efdereGt fgomagnet i ct r acker syst em
Pr ocessor andSi mul at i onPr ocessor . i i iUl trasoni c( Acoust i c) t r acker syst em
I nput Pr ocessor cont r ol s t he devi ce used itvo 1 nput ar edt r acker syst em
i nf or mat i on.Si mul at i onPr ocessor r epr esent st hecor eof t he
V R syst em. Render i ng Pr ocessor cr eat est hesensat i ons, t he
out put t ot heuser . Wor | dDat abasest or est heobj ect sf r om
t hevi r t val wor | dandscr i pt s.

B asi ¢ Component sof aV R Syst emar e:

V R Engi ne/ Comput er Wor kst at i on
VR | nput Devi ces

VR Out put Devi ces

VR Sof t war eand Tool s

D at abase

arwdh e

The component s necessar y f or bui | di ng and exper i enci na )
VR ar edi vi dedi nt ot wo mai n component s- t he har Fi gur e9Basi cComponent sof VR Syst em

component sandt hesof t war ecomponent s. .
P P B.3D Input Devi ces

VII. VRSYSTHMRDWARE . . . . .

. . To make human- comput er i nt er act i oneasi er andi nt ui t
A VR syst emcompr i sesof t womaj or subsyst emgdiart W@ £ o t r acker s t hat capt ur e user body moveme
and SOf t war e. The hal’ dW ar el Sf ur t her Subd' [deI d@d|| dﬁs’OrNar%/ i nput de\” ces ar e deve' Oped F or f ul
engi neor comput er andl / O devi ces,andt hesof tf W agedofANdt® movement s i nvi r t ual envi r onment t het
di vi ded i nt o appl i cat i on dat abase and sof fjwhdng- dndlPUi . 3D i nput devi ces seem t he most nat ur ¢
devi cesar er esponsi bl ef or i nt er act i on, andaoptt PafhedqVio BF body or hand- hel d,t hey ar e gener al | yu

t osel ect ,move, modi f yet c.vi r t ual obj ect s.
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3D I nput devi cesar ecl assi f i edi nt ot wo: IX. CONCLUSKWRUTURASPECTS
. Navi gat i onl nput Devi ces I'n future there will be rapid advancement s
i i .Gest ur el nput Devi ces t echnol ogi esf or cr eat i ngat r ul yi mmer si vedi gi t

f or best exper i ence. Wi t h maj or pl ayer s such as H T(
Googl e, Mi cr osof t ,Ocul usand many mor ear e maki ngt hei

3D Input Devices

t r emendous ef f or t st oi mpr ovet hecapabi | i t i es, we
Navigation Input Devices Gesture Input Devices mqr ef ar f r omachi _EVI ng_apl at f or mt hat woul d make
-allow relative position -allow dextrous control | i ke reall wor |l di .e.virtua rea ity There ar
control of Virtual objects of Virtual objects oppor t uni t i esi nt hi sf i el dof t echnol ogyf or br an

br eat h- t aki ng mar ket i ng devi ces. They can wi n over
cust omer sandcanal soest abl i sht hemsel vesast hel eader i
t hi sf i el dof i nnovat i on.
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ent er t ai nment syst emscoul dr esul t i nbr eedb gePAPSss P lprpul p Onyesol uand Fel i st a Udoka Eze;

of soci opat hs. User may become addi ct i ve of Engabf fi§f St andi ng Vi r t ual Real ity Technol ogy: A dy
vi rtual envir onment s. Anot her maj or emer g Bcdr Gt | ons”D Ol 10.5772/ 15529

i nvol ve cr i mi nal act s. | nt hevirtual wdiJasanider abedorhbsxt Gen | nt er act i ons; “The VR B ook

pr obl emat i ct odef i neact ssuch as mur der or sel@man-mesent er edDesi gnf or Vi r t ual Real i ty”
St udi essuggest t hat user s can haver eal | y enog zhang Haod ,” Head- mount ed di spl ay- based i nt ui t i
physi cal r eact i ons t o stimul i in a creaiedtviar tuadl i tytrai ni ngsyst emf or t hemi ni
envi r onment ,andsot her ei sapossi bi | i t yt hat |vhtcering coubng Jour nal of Mi ni ng Sci ence
f eel r eal emot i onal at t ackal t hought hat w as anéchnol ogy. at t ack

i nvi r t ual envi r onment .

%%P%F é Rﬁ.ar tin Guti érrez, Car |l os Ef r én Mor a,
! ‘“yr)e? o az, Ant oni o Gonzal ez- Mar r er o; “Vi

ndl 'o iteye\'r endsi nEducat i on”;, EURASI| A Jour n:

Mal ém%tc i%cs Sci ence and Technol ogy Educat i on;

Seri es-( €l ect r i cal Engi neer i ng) 90
M1 TTr ansact i on



I nt er nat i onal Jour nal of A dvanceEngi neer i ngSci ence& Technol ogy
Vol 3,1 ssue2, August 2020, pp.91- 96
©MI TPubl i cat i ons

SMART HEALTH MONITORINGSYSTEM

Vi dhi Bi ndal ,Ruchi Var shney,Rashmi Si ngh,Yat i kVar shney
Depar t ment of El ect r oni cs& Communi cat i onEngi neer i ng,MI T Mor adabad ( 244001) ,| ndi a
Cor r espondi ngaut hor : vi dhi b20l17@gmai | .com

ABSTRACT- Internet of Thi ngs( lotonventsioromalof t hi ngs not usual | y t hought about
theleadi ngtehnol ogyi n t helT wompdt.efF kips mi t t i ngt hese devi cest o come up
paper present s a secure loT- based healitthh t he exchange and engr oss know | edge wi t h
moni t ori ng syst em t hat short ens t hbordderst anreehumani nt er vent i on. Pr ecedi ng met hods
bet ween a patient and rel evant pmediidealt he moni t or i ngof t hepat i ent bei ng done
organ i zat i ons. loT moni t ori ngof h eal danlhytbelusp sagdn f f er ent i nst r ument sandequi pment s
prevent i ngt he spread of di sease as Vviebrl diaf f er ent par amet er s.So,wedeci dedt omoni t
get t i ngaproperdi agnosi sof t hest attefwd rhegal t éd,condi t i ons of pat i ent s by assembl i ng
even i f t hedoct ori sat af ardi st ance.di f f er ent appar at usi napar t i cul ar modul e.Maj or
al I t hedevi cesar econnect edwi t hl ar gevar i et y of
For cont i nuousl y moni t ori ng of t hsengrdt i erechispl ogi es t o cr eat e a wor | dwi de
t here are d oct ors an d caret ak ersi n h ospii tqal s.0us net wor kcal | edt hel nt er net of Thi ngs
But when apatient ret urnshome,t(lereT) sno

faci | i tytol ook af t ert hemorcheck t hepati ent s.

Hen cet oovercomet hi sprobl em,t herei 3eniewscr i bed al | t he dat a of each sensor and
preci se, and ef fi ci ent sol ut i on upleoagedttiherddt ai nt ot he ser ver i n achr oni cl e
moni t ori ngusi ngloT .Hencepat i ent marhat .aduveh | i ng a smar t devi ce, doct or s and

as heart rat e, bl ood p ressure, t emp erapat regnt s can cont i nuousl y exami ne t he hear t r at e
ECG, bl ood oxygen,et c.can b e measu red amd canget i mpor t ant updat esaccor di ngl yandt ake
sent t ot heserver. Tomeasu ret hesep aramer emer st eps t o pr event f ur t her heal t h r el at el
di f ferent sensorsareconnect ed t ot h epp abliesnst N avadays,t hr ee most af f ect i ve f act or s
body.Then t hi si nf ormat i on wi | | thlat pal @ddaedtt roat e, body t emper at ur e, and oxygen

t he websi t e Doct ors can accesst hi s dlatvelb ywr e becomi ng t he i mpor t ant t r ai t s of t
typi ngt hel ogi n det ai | ssuch asu stwmamboaly dvhi ch ar e ma or cont r i but or s i n
password .Hencecont i nuousmoni t ori mej@nmbieni ng a pat i ent 's heal t h condi t i on. The

accomp | i shed. loT pl ays a maj or rol e innmbeh iofs hear t beat sper mi nut ei ssi gnal i sedt he
syst em. The syst em we have proposed whear t r at eof t hepat i ent .1 t i sal sor ef er r ed as
moni t or pul se rat e, body t emp erat upnt, sam @t eof t he body.

oxygen | evel . Thedat awi | | bet ransmi tted usi ng

t heWi - Fi modul e Thest andar dpul ser at eof aheal t hyadul t r anges60

- 100 beat s per mi nut e. The aver age human pul se
Keywords | nt ernet of T hi ngs( | oT) , Pul se senserhas been cal cul at ed as 70 beat sper mi nut ef or

T emperat uresensor,Heal t hMoni t ori ng. mal es and 75 beat s per mi nut e ar e f or f emal es.
F emal es above age gr oup of 12 and ol der have
l. INTRODUCTION f ast er hear t r at est hanmal es. Ther at edef | ect swi
i I | ness,duet oanyi nj ur yt o body and hear t , and
I nr ecent t i mes,t hegr owt hof t echni cal ddevihgcexéricikese. Hence, hear t r at e i s essent i al i n

smar t phones, vehi cl es, and smar t home appl idahces mi ni ng one'sf i t ness condi t i on. Di abet es and
wi t honeof t hel at est f eat ur es possi blble, dochgir essur e i s a ver y common compl i cat i on
communi cat e wi t h each ot her wi r el ebshryodgisout t he wor | d. Accor di ngt ot he Wor | d
t r emendous gr aph. | n 1999, Kevi n Ashttbeal t h Or gani zat i on ( WHO) ,t her e ar e about 422
i nt roducedt het er m I nt er net of t hi mgs ( I Odn) pevpb ei nt hewor | dsuf f er i ngf r om di al
el abor at et hi sphenomenon.l t r ef er st oanat twherakaunt i skept oni ncr ement day by day.

physi cal devi ces and ot her such el ect r oni cs

embedded wi t h sensor st ype syst em and act uaffmi anpr ovet he f easi bi | i t yof uti | i zi ng, t hel
t hat canf et chand exchange dat avi acer t ai nsmaedita Heal t hMoni t or i ngDevi cei scont r ol | edw
suchast hel nt er net or wi r ed communi catt ihenMTher ocont r ol | er of Ar dui no Uno and N ode

I nt er net of Thi ngsi s an associ at e wi t M@IUr ESHY8266. | n t hi s Paper , t he syst em i s

ar i set het opi cof sci ent i f i c, soci al , awsdiegprohti ccgat her t he dat a by usi ng a hear t beat

si gni f i cance. Thet er m | OTr ef er st ot pul regsamwchér he out put of hear t pul sei ssent t ot he
net wor kpr oper t yandcomput i ngcapabi | i tlyexd ‘enfihi ng speak’ f or dat at ost ockpi | ef or t he
t he t hi ngs i n a uni que way, sensor s, apdr pose whi ch can act as medi cal hi st or yf or t he
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f ut ur e. Themaj or ai m appl i edi nt hi ssoobrltechedl on.hi nt hi s devi ce, BI ood pr essur e modul e
moni t or i ngdevi cei ssummar i zedas; ( f or checki ng bl ood pr essur ¢) , Hear t r at e modul e
( for pul ser at e) ,andt emper at ur esensor ( t ocol |
e Tounder st andandexpl i ci t | yf et chi ngtt ledaer aabfur e DATA) ar e t he sensor s used t o
pul ser at ei nt her eal -t i meenvi r onmerdmiwmett the whbol esi t uat i onof t hepat i ent 's body.
hel pof | oT. The devi ce usedt o br oadcast t hedat ai sWi - Fi or
e« Dat aPr ocessi ngand Dat ast or age of t hB patet eot h modul e. Mobi | e appl i cat i on desi gn i s
Pul ser at ef r omt hepr ocessor t ot heC| ouskdpacer t hedoct or t ocheckt heheal t hst at usof t he
e Tot est andver i f yt her el i abi | i t yqgbattihentystlem dves y 60 seconds t he dat a used t o be
al ert it 'sper f or manceper i odi cal | y. updat edef f ect i vel y.Onl yt hedat acol | ect edi nt he
| ast t hr eevi ct i mscanbevi ewed.
1. LITERATURE SURVEY
1. PROPOSED SYSTEM
Sever al r esear cher s have pr oposed var i ous model s
for I oTi nHeal t hcar ecent r esandt he pr édin tt hi eraofr angement , we have pr opounded an “I oT
var i ous t ypes of di seases usi ng var i ous r dsasedgbat i ent moni t or i ng syst em”. N ow adays, t he
based t echni ques. Thi spar t f ocusesont her esgmt éhent s who st ays at home af t er oper at i onal
donei nt hesamear ea. t r eat ment ,t hei r heal t hcheckupsi sexami nedbyt he
medi cal car et aker .But somet i mesi f t hecar et aker
Al mot i r i pr oposed a syst em of m- heal tnbtt i lusebl eat t het i meof ur gencyandi f anabr upt
mobi | e devi ces t o col | ect r eal - t i mehaageocéur omnwel | bei ng par amet er ,t heni t may
pat i ent s i n and st or e i t on net wor koestrazeerdous f or t he vi ct i m's over al | condi t i ons.
connect edt ot hei nt er net enabl i ngaut hor iMsad @caess .t he si t uat i on can become wor st . So,t he
onl yt ocert ai nspeci fi ccl i ent s Thi s daw atcashbel ogy “Il OT- | nt er net of Thi ng” i s used.
used f or t he medi cal di agnosi s of suf f erWe amangladvanci ngt hesyst em i nwhi chpat i ent scan
achi eved by usi ng sever al wear abl e devi ceslamdnoni t or f r om anywher eand at anyt i me, t hei r
body sensor net wor ks. Sahoo pr act i ced t &mi | ycanbeawar edr egar di ngt hei r heal t hst at u
heal t hcar e management syst em and about t heWw iartghout bei ngwi t ht hem ever yt i measmost of t h
amount of pat i ent dat a t hat i s gener af edif k ores ar e nucl ear t hese days. Al so, t he doct or
di ver ser epor t s. They f ur t her anal yzed t ¢enhebbet Ve t hei r st at us bei ng pr esent ed i n t he
speci f i cat i ons t o f or ecast t he f ut bosg thedl 4. h
condi t i onsof t hepat i ent or t hesai dsubj ect i nt hat

r ef r ence. They uses cyber space or cl oud- based i ¢ ow- cost , t hi nand | i ght - wei ght ed, | ow pow er
dat aanal yt i cpl at f or mf or achi evi ngt tersamme usig,rigeal t h moni t or i ng syst em i sbr i ngi ng
t hemeansof pr obabi | i t vy. up her e.Dat aacqui si t i onandsensi ngar epr ocessed

by usi ng avar i et y of ever y possi bl e sensor st hat
Puni t Gupt a has pr oposed a model whdether mi ne physi ol ogi cal par amet er s such as body
t echni cal | yshowst hei mpl ement at i on df erarpéil aTur e, pul se r at e, and bodi | y mot i on. The
based Smar t Heal t hCar e Ki t ”f or ur gentasuneei par amet er s ar e t hen connect ed t 0 a
casest hat pr ovi desuppor t t oser vi cest o operiatvat as cl oud space net wor k by t he means of
qui ckl yas possi bl e. Doct or s/ Pr act i t i dnemt secamdtel. p

by gi vi ngr api dser vi cesi nanear | i er st at e.Gal i | eo

B oar dacqui r esdat af r om sensor s connect eg

pat i ent andt hedat ai str ansmi tt edt Proposed Idea
t hr ough et her net pr ot ocol s f or t

cal i br at i on. They used t he LM 35 sensor and
ser ved used f or pat i ent s t i mel yr ecor
hi st or yr egar di ngheal t hi ssues.

Ar unaDevi .S,i nt hi spaper t hey has pr
“Pat i ent Heal t hMoni t or i ngSyst em (
I oT Devi ces”. The sensor connect edwi t ht he
of t hevi ct i mi susedt ogat her t heheal f{
val ues f r om pat i ent s. The par amet er s
r ecogni zet hedi sease mayvar yf r om onedi seaset U
anot her . Hence, ever y par amet er can be exami ned

bydi f f er ent sensor st hat ar eat t achedt oé rp]%ipat iI ent dat a t r ansmi ssi on component s of t he
The el ect r oni cdevi cesat t achedt ot he body of f% Y, P

pat i ent ar e known as BAN i nt he phase of Syatateg] ar e r esponsi bl e for transfterring the

Seri es-( € ect r i cal Engi neer i ng)
M1 T Tr ansact i on

Fi g1 BIl ockDi agr am

92



I nt er nat i onal Jour nal of A dvanceEngi neer i ngSci ence& Technol ogy
Vol 3,1 ssue2, August 2020, pp.91- 96
©OMI TPubl i cat i ons

measur ed par amet er sof t hepat i ent at anydt dcagnti dwmal t hst at usand save mor el i vesi nashor t

t ot heheal t hmoni t or i ngcent r e.Thet r amin.er ence of

st at i st i csi shi ghl ysecur ed because of t he use of a

pr i vat ecl oudandcyber spaci ng. The over al | i mpl ement at i on di vi des i nt o t he
f ol | owi ngcat egor i es:

Ther ecor dedi nf or mat i oni st r ansf er r edt o aser ver

whi chaccount sf or assi st i ngt heavai | abi | i t yAfrdsuch no UOlmedAr dui noi s gener al | y

r ecor dsf r om ever ywher et hr ought hel nt em petTMERew hi chconsi st sof t het ypi cal f eat ur es

cl oud possessessi mi | ar f unct i onal i t ywi df htaherl.BKalbyt esof F | ash, 256 byt es of R A M32

ser ver but ,i t can be accessed f r om any possilbl © | i nel16- bi t ti mers or count er and

pl ace. Thecl oudser vi cepr ovi der i smoni t oATMEGIN 328. Ar dui no boar ds ar e oper at ed t o

pr ocess by | nt er net pr ot ocol s. Thi s pr ovir dagléannput sf r omt hel i ght onasensor ,af i nger on

ext ensi ve set of f aci | i t i esi ncl udi ng dabud stoar or ng, Twi t t er message, and t hese i nput s

dat a t r ansmi ssi on and over al | mai nttepanee.i nt o an out put | i ke ener gi zes a mot or ,

B esi des, cl oudser ver sar eway mor eof f i cisatiett dnngonanLED,br oadcast somei nf or mat i on

physi cal ser ver s.| t does not possess any har dvearck oud set up. One can oper at e t he boar d by

i ssuesanddat acor r upt i oni ssues. gi vi ngaset of i nst ruct i onst ot hemi cr ocont r ol
ont heboar d The Ar dui noUnoi sunvei | edi nt he

IV.IMPLEMENTATION METHODOL OGHKi g.3.

Thi s syst em makes use of t emper at ur e
hear t beat sensi ngbot hhandsi nhandt okeept r
of pat i ent heal t h.

Result

Knowledge

Comparision Base

L%

Daztz Pruning Phsse LI

Predication Phase

Classification Preprocessed Data

Fi g.3: Ar dui noUno

| Data Preprocessing |

o . LM35
( ]

Fi g2 FI owChar t of Pr oposedMet h

“~— GND-Ground

\\-""\-\.
The sensor s ar e connect edt oa mi cr ocont r ol B Vout - Dutput

t rackt hest at uswhi chi si nt ur ni nt er| Vs-SuppiyVoltage 10mv perdegree ©
LCD di spl ay as wel | as Wi Fi connect Anywhere between 4
br oadcast al er t s.| f t hesyst em di gs out fo 30V

changes i npat i ent hear t beat or bodyt emper at ur e,
t hesyst em aut omat i cal | ynot i f i est heuser about t fej g 4: Temper at ur eS ensor
pat i ent ' sst at usover | OTandal soshowsdet ai | sof
hear t beat andt emper at ur eof pat i ent sl § ve ovgr \izhe emp erat u re sefiesamper at ur e
i nt er net . Thus, I OT based pat i ent heal t hsdndoracki s"ddevi ce havi ngananal ogout put vol t age
syst em ef f ect i vel yut i | i zest hei nt erppebpot @ M@JWalt & o t emper at ur e, whi ch i s desi gned
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speci f i cal | y t o measur e t he t emper at ur e of a

st r uct ur al human body. LM35i sahi gh- qualOintt yd fCr ont , youseeasmal | r oundhol | ow space,

t emper at ur e sensor cont ai ni ng i t s out puthe( d taihe LEDn shi nest hor oughl y f r om t he back,
amount , r el at edt o/ pr oper | y si zed, r el abddd heroeitshe soal i t t | esquar ej ust under t heLED.
t emper at ur econdi t i on(i nA, °C) .Wi t hLM35,t he

t emper at ur e out put i s mor e pr eci se ® han tLI€ D Di spA hyi qui dcr yst al di spl ayor

Ther mi st or out put . LCD obj ect i f i edi t sdef i ni ti onfr omi t sname
Il t i sami xt ur eof 2st at esof mat t er ,t hesol i d
Pul se Oxi met er sarhesdi:A X 30100 t her ef or et heot her onel i qui d. LCD usesal i qui dt

i samaxi mi nt egr at edpul seoxi met r yandineavit de & rot i ceabl e depi ct i on. Li qui d cr yst al
moni t or sensor met hod. | t compr i sesof tdiwspLEpsssquar e measur e super - t hi nt echnol ogi cal

a phot odet ect or , opt i mi zed opt i cs, and | wweni nobiose t hat 's sci ent i f i cal | y empl oyed i n | apt
anal og si gnal pr ocessi ngt o det ect pul se oxormgtt rery scr eens, TV s, cel | phones, por t abl evi deo

and hear t - r at e i ndi cat i ons. The MA XamB&l00and ot her mobi | e devi cess LCD’ s

br eakout oper at es over ar ange bet ween 1.8V tamghnol ogi es per mi t di spl ayst obeal ot of di | ut
55V. Themai nf unct i onof t he MAX- 30100hesput t i ngnext t obeamt ube( CRT) aut omat i on.

r eads t he absor pt i onl evel sf or bot hl i ght sour ces

and st or edt hem i nabuf f er t hat canber
hyper space.

4 - ; Fi g9 LCD Di spl a
o Iy ’ e
VIN SCLSDAINT IRD RD GND . Ardui no IDAr dui no | nt egr at ed
® e ® @ @ @ » Devel opment Envi r onment (| DE) i s a cr oss-
— o~ S pl at f or mappl i cat i onf or Wi ndows, macOS,Li nux.
Thi senvi r onment suppor t sbot h C and C ++ codes.

Fi g5 Pul seOxi met er Sensor | t j ncl udes2par t sedi t or and compi | er whi char
) used f or wr i t i ngr equi r ed codes and upl oadi ngi t
° ~Heart rat esen Bonl seSensor i sawel |ij-nt o t he Ar dui no modul e. The Ar dui no | DE
or gani zed pl ug- and- pl ay hear t - r at e sengp| if @ a sof t war e | i brary from the Wiri

wor ki ng Ar dui no per f ectll y. The sensor cl. Ii)f P§jORELO, w hi ch pr ovi des many common i nput and
ear | obe or on af i nger t i p and pl ugs r i @t pit Mhpfr oaches.
Ar dui no. I't al so compr i ses an open- sour ce

moni t or i ngappt hat gr aphs your pul sei nf !
t i medomai n. Thef r ont of t hesensor i s(
cover edwi t ht heHear t - shaped| ogooni t §
i st hepor t i ont hat associ at eswi t ht he sk

Front Side (to Skin) Backside

- Fi g9 Wi - Fi Modul e
Fi g.6: Pul seSensor
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E SP8266 Wi - Fi mothe medul e can be mi ni mi zed heal t h i nsur ance pr emi ums as wel | as
oper at ed bot h as an Access poi nt ( can cr pat i ent wor ki ngl eavef or aheal t h checkup.

hot spot ) and asast at i on ( can connect t o
hencei t caneasi | yf et chdat aandupl oad i

i nt er net maki ngt he I nt er net of Thi

possi bl e.l t canal socol | ect dat af r om1
usi ng APIl ' s hencet he pr ofj ect coul d acce
i nf or mat i ont hat i savai | abl eont he
maki ng i t smar t er and qui ck- wi t t ¢

° I n | oT based heal t hcar e moni t or i ng

physi cal heal t hi nf or mat i on | i ke bl ood pr essur e,
sugar | evel ,et c,i scol | ect ed pr eci sel y by sensor s
and cor r espondi ng deci si onsi st aken by huge dat a

anal yt i cst echni que.l t hel psi nmi ni mi zi ng manual
er r or s.

exci t i ngf eat ur eof t hi smodul ei st haty Anypat i ent cant ake medi cal advi cef r om
comput er codes usi ng t he Ar dui no I DE \anypar t of t hewor | dbecause Medi cosandpat i ent s
makesi t al ot mor euser f r i endl vy. ar econnect edgl obal | yover cyber space

e Push- but t on ° I nt er net of Thi ngs based | nt er net

e Connect i ngWi r es heal t hcar e moni t or i ng suppor t gr een t echnol ogy

e Ot her di f f er ent sensor swi | landr educespaper wor kanddocument at i on.

t ot hepr oj ect i n due cour se of

accor di ngt ot her equi r ement s. Usi ngBi gdat aanal yt i csanddat ami ni ng

t echni ques on P hysi cal heal t h i ssues, t he

v APPLICATIONS i nf or mat i ont hat i sgener at ed by el ect r oni c sensor
it i spossi bl et opr edi ct chr oni cdi sor der si n ear
st agesandt r eat ment canbedonebef or ei t i ncr eases

° | oT Moni t or i ng pr oves t hat i t ¢ h
hel pf ul whenweneedt omoni t or & r ec ur t her .
keept r ack of changesi nt heheal t hpar ametgq | t i svast | yqui t echal | engi ngt omakeand

t he pat i ent over t he per i od. So, Wi t Imanage dr ugs f or t he heal t h i ndust r y. By usi ng

heal t h moni t or i ng, we can have t he dat atRF | D ( Radi o- f r equency | dent i f i cat i on) t echno
t hesechangesi nt heheal t hspeci f i cat i onsj pgr uygsuppl ychai nmanagement t hi si ndust r ycan

can t ake t he r ef er ence of t hese changes Or pave accur at e dr ug management f or pr oducer s,

hi st or y of 't he pat i ent whi | e suggesyppl i er s, and consumer sal so.1 t wi | | r educet hef t
t reat ment or t hemedi cat i ont ot hepat j gsyes | ost and mi ssmanagement of dr ugs.

° Hospi t al st af f s ar e mi ni mi zeq | oT based vi t al moni t or i ng devi ces can
Remot ePat i ent Moni t or i ng. al ar m heal t hcar e pr ovi der sor f ami | y member s i
. Hospi t al vi si tsfor nor mal r ccase of medlfcalI Iemferfgency .I i k(fe a h|. I|<e| n blbood
checkupsar emi ni mi zed, pr essur eor f a 0 aseni or f ami | ymember .

° The pat i ent ' s heal t h par amet er s t.) q 24/ 7 heal tdh_m_onl t or : Fg halnd el dence-d_

r ecor ded over t hecl oud. So,i t assi st anct ased t r eat_mentb ecl S: ons wi o € hpt O Cur €di Seases
bet t er opt i on t han mai nt ai ni ng t he O @ t i mi ng Iasl s. It wi enhance t r eat ment
pr i nt edpaper skept i nt hef i | es.Or everOUL comesasar esul t .

document at i on whi ch i s kept i napar yi|| IMITATIONS ANDDISADVANTAGES
comput er or | apt opor memor ydevi cel i ke a pen-

dr i ve.Becauset her ear echancest hat t hesedew ces P r.i vacy r emai ns a maj or concer n f or
can get cor r upt and dat a mi ght be | ost brntgetmi dat i nguser sf r om usi ngl oTt echnol ogyf o

mi sused. Wher eas, i nt he case of | OT, cl ooddi cal pur poses, as heal t hcar e moni t or i ng

st or age i s mor e rel i abl e and ut i | i z&d ternhamél ves have t he pot ent i al t o be br eached or

chances of dat al oss. hacked. Sensi t i vei nf or mat i onabout t hepat i ent ’

heal t h, | ocat i on, and meddl i ng wi t h sensor dat a

V. ADVANTAGES can be | eaked and wi | | have gr ave consequences,

° | nt er net of Thi ngs based on heal t h(\f\éwechwoul dcount er t hewel f ar eof | oT.

pr ovi des24*7 andr eal - t i mepat i ent monitor'%%;.ltl T . ¢ duce t h ¢ of

wi | | r educe unnecessar y heal t h cent er vi g } S el ol promi sest or educe € cost ot

t ranspor t at i oni ncl udi ng ambul ance expenSgd ¢ fogcar € 1 n t he | ong- t er m, t he cost of i ts

Pat i ent s may ask f or consul t at i on by al ggep! ogment at i oni nt heMedi cat i oncent er andst af

t hr ough onl i nevi deost r eami ngat t hei r UHorflle Ghq9 ! squi t ehi gh.
onl yonecr i ti cal si twuati ons, pat i ent s mayr

e § Q bugs i nt he har d
hospi t al sonl y.l oT based heal t hcar emoni t of i nlg caﬁ' ur e or bugsi nt hehar awar e or even
pow e ai

| ur e can i mpact t he per f or mance of
sensor s and connect ed equi pment pl aci ng
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heal t hcar e oper at i ons at a hi gh-r i §k4q]ARAsounaDevi .S,Godf r eyWi nst er .S,Sasi kumar .
ski ppi ngaschedul edsof t war eupdat emaybe&egh Pat i ent Heal t h Moni t or i ng Syst em ( PHMSE

mor e hazar dous t han ski ppi ng a medi ctJss ng | oT Devi ces”, | nt er nat i onal Jour nal of
checkup. Comput er Sci ence and Engi neer i ng Technol ogy

(' JCSET) ,Vol - 7,Mar ch2016,1 SSN: 2229- 3345.
° Ther ¢ s no consensus r egar di ng | oT

pr ot ocol s and st andar ds, so devi ces pr oduced[b¥] . Wu, F ., Wu, T., Y uce, M.R. ( 2019) . Desi gn
di f fer ent manuf act ur er s may not wamndk mvegl ément at i on of awear abl e sensor net wor k
t oget her | y. Thel ack of wuni f or mi t y prsgeenens f fulorl -1 oT- connect ed saf et y and heal t h

scal e summi ng of | oT, t her ef or e | i nappk i caf i bns. 2019 I' ®E& 5 d F or um ont he
pot ent i al ef f i cacy. I nt er net of Thi ngs( WF - | oT) ,pp.87- 90.
VI CONCLUSION [ 6] . Shani n,Ai swar yaDasH A,Ar yaKr i shnan G,

i . NehaLS,Nami t haThaha A neeshR P+, Sr eedhar an
I'nt hispaper area -timeheal t h @Al GRF A9 Jayakr i shan S “Por t abl e and
syst em usi ng var i ous sensor s i s di spensed. ENey 5 | sed E- Heal t h Recor d Syst em f or Pat i
pr oposed syst em enhances t heway of moni t or j,B@id¢ or i ngusi ng | nt er net of Thi ngs( | oT) ”, 2018
pat i ent 'sheal t hnomat t er wher ehe/ shei 5.k tori 1§€8Yonal  CET Conf er ence on Cont r ol |
t o under st and, si mpl e, and power ef f i cagy,f%uni cat i on, and Comput i ng (| C4) |Jul y 05—

mai n obj ect i ve of devel opi ng t hi s syst gm 551§ |tTr°i vandr um. 165- 170
r educe heal t hcent r e vi si t s. The pr oposed syst em '

canbeset - upi nt hehospi t al sandamassi veamount
of dat acanbeobt ai nedandt obest or edi nacl oud
dat abase.
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Desi gn and Fab ri cat i on of aModel f orFi | t rat i on and |
f rom SewageWat er( SHURJA)

Mohd Asj ad, Kumar Ar pi t ,Pr aveshC handr a
Assi st ant Pr of essor ,Depar t ment of Mechani cal Engi neer i ng, Ml TMor adabad, Ut t ar P r adesh,| n
Cor r espondi ngaut hor - pr aveshcahndr all@gmai | .com

Abst ract Thi spaperai msat how wecan [ ¢
model i n ordert ol i mit t heamount of ~
our count ry. The model | ays st ress on f ig= "5
sewagewat erbei ngdi scharged di rect | yi = %
Thi s sewage wat er account s f or t he maj
pol |l ution causi ngagent si n most p art
Themodel addressed i nt hepaperi screat
of wat ert reat ment bef orebei ngdi sch arg@
bodi es. It al sol aysst resson wat er gen erat
samet reat ed wat erand t hen maki ngt h

in thecowuntrywill bringama orc
t reat ment and ri sei n pol | uti on wi | [8
Theconti nuousi ncreasei nt hepol | utB

will fa |l down toasi gni ficant | eves e E

t aken byt hegovernment f ort hecl eani n'§ =Hos

bpdl eswi I I sh ow mu ch.bet t er.resu.l t ot har) iegqgrfé{:hgrsast i cef f ect sof sewerl i n es
will | ead t oan i ncreasei n si gni f i cant savi ng undsand

t huscont ri but et oaheal t hi erand d evel IﬂP‘?dn!&aﬁgiwoﬁ @3 st hebasi cr i ght t oever yhuman
whol e Thepaperment i onsal | theapppart ygred thiredyr i nki ng wat er comes basi cal | y f r
and al so mentionsthealternativesf of &RqGat & a8rd ¢ he r i ver s. But , when pol | ut ed wa
ef ficient syst em. Al t hough thechan gesywopar toeffef h €%hest Mider sdi rect | y,i t si mpl ymean

dayort wobut anybodywi | | beabl et owit heHhal € e d Fr eat ment of sewagei st husver yesse
easi | yaf t eracert ai n t i me. | mpr oper or par t i al t r eat ment degr adest he aquat i
Kevword s-Sewage. ul trafiltration tdi tlurebstheerhumanlifeaswelI.It i nvi tesd se
ean at i on ge, ' Hor' el arlWl ar r hoeaa. SHURJA i sanat t empt i nor c
g cl eant hemaj or r i ver sl i keGangaandot her bybui | di
1. INTRODUCTION sm_al | set up_i neachandever yci t yof t hecount r y.Th(_aset_

wi | | hel pinthetr eat ment of wat er t oasi gni f |

The | deaof t he SHURJA Pr of ect came up af MOBr€O¥gF . pe t  eat ed wat er wi || al so be used f or
Modi announced t he br i | | i ant scheme of S vf%a8BRM Bthat @b Thename “S H U RJA "def i nest heset upi t sel

A bhi yaan. He pr omot ed t he i deat hat cl eanl i nessi n ou# _
count r ycanbeonl ybr ought whenwest ar t wor ki ngf r om fLURJA=SHUDDHI+URJA

basi ¢l evel .1 ndi ai soneof t hosebl essedcount r i ‘Fﬁwsiettulév\\fviiqel start byinitialydammi ngt I
v .

var i et yof r i gh nat ur al sour cesof wat er .T%sgts%yr C&S L] Rt hef i r st phase of t hepr o ect ,t hew:
t hef or mof r i ver s,st r eamsand | akes. S ome even . ef er chur '
as%edt ou

count r yast he “Land of Ri ver s”t oo. | n our cgp F W t he dammed r egi ont o separ at et he heavy

X . t"iYel! €S as much as possi bl e. Af t er t hi s, t het r eat
r i ver sar ewor shi pped as gods and goddesses. B ut t her qal te Us¥d f or gener at i on anid ielnecthe § kinal y

. wi |
speaks ot her wi se. The past r ecor_dscl ear | _yshowh?a} WeaAre fbemadef i t for di schar geor usabl epur |
not abl et or espect andmai nt ai nt hepur i t yandcl eanl 1 nesso

t heser i ver s.| nur banar eas, al most 80% of wat gy, jw k ¢hieSof t h ep ap er
used f or domest i ¢ pur pose came back i nt he f or m of
wast ewat er . Thi swast ewat er ei t her si nksi ntyhegregndtand ng t he har mf ul wast e f r om t he sew

pol | ut est hegr oundwat er or i sdi schar gedunt r eat\gcht & ©d8hor ei t sdi schar gei nt ot heRi ver Wat
sewage | i nes. Thi sdi r ect di schar ge cause pol | ut i onast he

har mf ul el ement spr esent i nt he sewage wat er 2getRsembvixeflg w ast e such as sol i d wast es, pol y bags,

wi t ht her i ver wat er . A r epor t showst hat aboutoi80% @f ebsdjehar mf ul chemi cal set c. whi ch hampe

I ndi ansewagef | owsunt r eat edi nt ot hecount r y' srwii verhs heaquat i cl i f easwel | ast heot her me
of t hef oodchai n.
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3. Fil trationof t he sewage wat er troary sippdni ftat cawohns. | t swver sat i | i t yandsi zesmakesi t
amount . f or usei nbot hdomest i c& commer ci al pur posest oo.

4, Gener at i onof Power fr omt hef i |

5 Hel pi ngi nt henat ur al f | ow of r i ve

—

LR
PV

6. Re- bui | di ngupt he beaut y of nat ur eb
humani nt er f er encewi t hr i ver s.

7. 1 ncr easi ngt heamount of wat er t r eat
ci t yof t hecount r y.

'li‘ E'LI |

I. MATERIALS ANDMETHODOLO

21FILTRATION CUMSTORAGE TANK

AQN
¥,
s

I't i soneof t he ma or component s of t heg
Fil trati oncum st or aget anki sa 95 X 45 X%,y ,
whi chi smadeof Al umi ni um Sh_eet - The t ank‘:§dduwﬁggd ' f.f er ent si zeMeshusedi nt hepr oj ect ar
t hr eesepar at echamber st or est r i ct t hef | owoo/f I\£i L I:Ja{ gr.l.ae[ﬂt e

si zedel ement sor wast e.l nor der t ost opl eakage, t he w al S

of t het ankar epr ovi dedwi t hM- seal bonds. A Bet he§h oliePOKiOhey have beenused f or r est r i ct i ngt he par
t het anki sshownbel ow: of var i oussi zes. Thr ee wi r ed mesh of Si ze 400, 800 and
Lar ge Mesh hasbeenusedt ol i mi t t hef | ow of heavypar t i
pr esent i nwat er . The Lar ge Meshi susedt ost op par t i «
I i kepl ast i cs,r ocks,or par t i cl esof bi gger si zeset c
wi r emeshst opst hepar t i cl esof smal | er si zet hat

passt hr ought hel ar ge mesh. Wi t ht hehel pof t he 800 w i
mesh, such par t i cl esget saccumul at edi nt hef i r st cham
t het ank.l nt he next chamber ,400si ze meshst opst hemi cr
si zedpar t i cl esandonl yal | owsver yf i nepar t i cl est
mesh. By now, most of t he heavy par t i cl espr esent i nwa
wi | | get accumul at edi nt her espect i vechamber sand can
be separ at edeasi | .

Cu L oann

23TURBINE

Pel t ont ur bi nei samodi f i cat i onof wvar i ousi mpul
But t ur bi nesexi st edpr i or t oPel t on'sdesi gnwer el e
. ) . . .t han Pel t on's desi gn. Wat er | eavi ng t hose wheel s had hi
Figure2 TopViewof Filtrati offesyiyfia@l#Kch much of t he dynami c ener gy br ought t o
t,hewh scar r i edaway.But i nPel t ont ur bi ne,ever
¢ MR hesl Hha . ’
éfheof 'tnﬂereun?t gfaltf gf t hespeed of wat er j et ,t hewat

Hol esof R2ar epr ovi dedonbot ht hesi des of
i sfor thewate inlet andt heot her i

I . .
wat er The r eason f or ¢ he pl acement of hol {15y Bbr si¥ar ot R GG L PR e )
pr essur e head bet weent het wo hol es. The f i T st . chambe 9y g y

car r i esone mesh| ai dhor i zont al | yt o st 8fpm5c 'oeﬂg

r ushi ng t hr ough t he wast e wat er . The second chamber
car r i esanot her mesh of f i ner hol est or est r i ct t hef | ow
smal | er par t i cl es.Thel ast chamber car r i esanot her ver t
f i xedmeshont hepar t i ti onwal | of ver yf i nehol est ost
t hemaxi mum amount of wast er i ght i nt het ank.

cgf itclheets ur bi ne.

=

12 WIRE MESH ( VARIOUS SIZES)

Wel ded Wi r eMeshor wel dedwi r ef abr i ci sapr ef abr i cat
j oi nedgr i dof aser i esof par al | el | ongi t udi nal wi r
byel ect r i cf usi onwi t haccur at espaci ngbet weent hem. They
ar eusedi nawi devar i et yof oper at i onandyoumi ght have
commonl yseent hem f or f enci ngor i nhomeset c. They ar e

hi ghl y i nexpensi ve, dur abl e and hi ghl y ef f ect i ve f pr; §0r e4 Front Vi ewof Pel t onWheel
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24AACTIVATED CARBON The model “SHURJA”™ wor

Act i vat edCar boni susual | yusedi nt hef or m of bedi n
t hemet hodof f i | t r at i on.Thi smet hodof f i | t r at i oni sr efgac r ed
t oasCar bonFi | t er i ng.Thi scar bonbedi shi ghl yef f i ci ent 4
r emovi ngi mpur i t i es, hazar douschemi cal sandcont ami nant s
et cThese car bon par t i cl esadsor bt he pol | ut ant mol ecul es

Sewage Water
Treatement

over t hei r sur f aceandt hushel pi nwat er f i | tr at i on Thesms
commonl y used i n wat er f il ters a r filters andgven

i ndust r i al gaspr ocessi ng. Act i vat ed Char coal car bonf i [/ t.er.S.
ar e most | y known f or t hei r abi | i tyt or emove chl §\ i &
sedi ment s, or gani c compounds,t ast e and odour f r om wat er

et c.Theyhavet s | i t yt oparemaovel ef r om si zer ange

05t o 50 mi cr omet r es. Some chemi cal st hat cannot be
adsor bed by car boni ncl udesodi um,ni. t r at eset ¢

Water Filtration
{Potabie Water Fit
for Use)

Unfiltered waler

Char t 1. Pr ocessDi

Back flush wuler to waste

ks i

nt hr eedi f f er ent ph
w hi chcanbeunder st oodf r omt hef ol | owi ngpr ocesschar

agr am

SHURJA wor ksi nt wophases. Fi r st onei

and t he next phasei sdesi gnedt o gener at e pow er

st hef i |
fromt |

gener at i onof power ,t hey

samef i | t er edwat er . P ost
4 % ‘ bet r eat edagai nt omakei t f i t f or use.
‘ = | Anthracite coal grains (0.5 « 1.2 mm)
|
_ oo e Nar
varies from 0.7 « 3M "] Fine sand (0.4 - 0.6mm) Ragpta -
i -  Pipo Bent
1 Fine gravel W | ":‘2 e
1 "’ g
¢ Wil -
Openings. | final treatment
60 LITRC ‘|
Flltered water Back flush watet WATER TANK

Fi gur e5 Wor ki ngof abedof Act i vat

25ULTRAFILTERS/ FILTER PAPER

-Modified Design-

Alternator
-

| n t he appar at us, f i | t er paper has been used ag p
combi nat i onwi t ht hef ul | er ' sear t handact i vat e

ur e7: odi f i edDesi gnof t hePr o] ect
gchar coa\VI. 9 )

The f i | t er paper i ncr easest he st r engt h of tThesgrmyabs€ii &l 1S st ar t by pr ovi di nganobst r uct i or
when usedt oget her asi t r est r i ct ssome of tpgle paoft vet eptdiatst ant f r om asi gni f i cant di st anc

get s passed t hr ough t he f ul | er ' s ear t h bed

iaGig ofvaf BEsewaget unnel .Thepr ocesswi | | besi mi |

char coal bed. On a pr act i cal pur pose, ul t r a- ghnhrdiTn@'t Sh6a" ib&er . Thecanal wi | | be opened by openi ngt

used whi chwor ksont hebasi sof amembr anef ight tedagbi i 0w

at er wi | | r usht hr ought hecanal ent er

restrictsthefl ow of suspended sol i dsand g9l oht 482 Of aRk @m f i | t rat i ont ank. I nt he St or

mol ecul ar wei ght andt huskeepst hewat er cl en | t r at i ont ank, i t wi | |

passt hr ough meshes of di

whi chwi I I hel pinrestrictingthefl| ow of di

Ultrafiltration

: { t hesepar at i onof t hesol i dandt he macr osi

t hesewagewat er .

Ther emai ni ngwat er wi |

par t i cl esi ndi f f er ent chamber s. These meshes wi | |
zed wast es f

beal | owedt or est sot
heavy par t i cl e can set t | e wi t h t i me. The sedi ment

pr ocesswi | | hel pi nat t ai ni ng60- 70% cl eani ngof t
U’“\;’:‘f”‘ffe“ al ong t he di f fer ent chamber s. Af t er t he f i r st
ad ol - pr ocess, t he wat er wi | | bedi schar ged wi t ht he hel |

val ve. Thi s di schar geat hi ghvel oci t ywi | |

now st r

t ur bi nebl ades. Wi t ht her ot at i onof pel t onwheel ,

Fi gur e6: Wor ki ngof Ul traFi | tr g i, qpMembiang o wi | |

be moved and hence el ect r i ci t
pr oduced. Thewat er st r i ki ngt hevaneswi | | becol | ect
now sent onf or wat er fi | tr ati onagai n. Thi sf i ne
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wi || becar r i edout wi t ht hehel pof di f f e
asshownbel ow i nf i gur e8.

TANK LLF1-oveER WATER
. = . 1 goks INT®
Activated || . Ultra- Fiered Tui.szua

Charcoal % Filtration Eriy

Fuller's
Clay
n + Membrane

. Filter
Filter Paper
Paper
Figure-8

Thef i r st | ayer wi | | hel pi nt her emoval of aci ds_w.ax.r, esi. ns,
gums et c. The wat er passedt hr ought hef i r st | ayer S\Aﬁvsi(? Ng(?' WO D IFIED

t hr ough anot her | ayer of f i I t r at i on by act e “
wi I | hel pinther emoval of any ki nd of ¢ T— =
i mpur i t i esandhazar dous chemi cal set c. By now EET | (g

ol
=
o
=
]

-

Layer 1

Pipe Bent

i sfit for usebut st i I | it i snecessar yt o
| ayer of f il trati onf or pr oper sur et y ang A
Thi swi | | beachi eved by Ul t r a- Fi | t r at
wat er passedt hr ought hi sl ayer wi | | bef i
won t har m aquat i cor t hel i f enear by r i )
These | ayer s can be made by t hesi deof t her i vern 4
f or mof gr eenbr i dgesi nor der t ot r apt he
Af t er pr oper cycl e, t he wast e can be r emoved -Modified Design- et
i ni tiateafrehnew cycl e Fromt i met oti mef ul | er’ searth ) )
and char coal needst o be r epl aced whent hey r un out of Fi gure8: Fi nal Desi gn of t heProj ect
usabi | i t y.Thewast egener at edf r omt r eat ment ,f ul LJ r/’ r t_h

andact i vat edchar coal must bedumpedof f t oasafEéfﬂLage SEATSF(%NS

t heyar ehazar dousi nnat ur eandnot goodf or anyApiCC8L 89i nga{ oBer noul | i
i f e

60 LITRE
WATER TAWE

" sTheor em,

oz z
Py +2-+ gz, =P+ 2+ gz,

I. RESULTS
DESIGN 1 vt
. T HE5, T 85
PHASE 1
( Si ncebot hendsar eexposedt oat mospher i cpr essur eand
FupSk -2 Vi)
” > —
el Velocity at Qutlet, v, =
|'II' —_
= 2 . . V2 X981 X (15— 0.8)
e o P o
{ ?l;_{".f,,ﬁ - = lia
TR 4 Fihrad i v, = 3.70540 m/s
Cup Whed (sie_v‘f, )
Porposé: S“:t::-::i.“ Hlu:mt NOW,DI'..SC.FI.&T'HE,Q —AXv
PogPosE:- RS_I"LDVLN(‘,
REmAINLING T -
LARgeR PARTICLES = Z ® 0.0254° ¥
3.70540
PHASE 2
Q¢ =0.00187m?/s
Power generated by the Turbine =N, XN X pQgH
1000 x 0.00187 x 9.81 x 0.8
=0.90 x 0.B5 x
1000
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t reat ment wi |l I t husl eadt osaf ewat er di sposal of sewagel i ne
whi chwon' t af f ect humanor ani mal | i f e. Al | t hehar mf ul
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phosphat eswhi char epr esent aspol | ut ant swi | | besepar at ed

f romt hedi schar ged wat er . To make wast ewat er accept abl e
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concent r at i onof cont ami nant swi | | ber educedt oasaf el evel

I't will al sol eadt oadecr easei nt he excessconcent r at i on of
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Il i feasi f wast ewat er i sroel easeddi rect | yintor i ver s and
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Experi ment al i nvest i gat i on of ef f ect of sq u eezep ressu re

al | oy
Muni sh C hhabranal Vi j ay S?i ngh
Mechani cal Engi neer i ngDepar t ment ,MI TMor adabad,| ndi a,
2ALP,Nor t her nRai | way, | ndi a
Cor r espondi ngaut hor - muni shchhabr ami t @gmai | .com

A bst ract B ron ze cast i ngs are ext ensi vel y used i nest iablersi shed edel at i onshi pbet weent heul t i mat et ens
i ndust ri al sect orsespeci al | ymanuf act uri n gd&farbdemss ragdppr weess ivargi abl es i n a squeeze cast i ng of
pump, val ve component s and bushes et c. usi wgodightt faleremti ni um al | oy usi ng Taguchi met hod. S ent |
convent i onal cast i ng p rocesses. Squeeze cast i ngAmi r t hagadeswar an [ 7] per f or med exper i ment al
new cast i ngtehni quet hat combi nesgravi t opt i mi ze t he squeeze cast i ng pr ocess f or obt ai ni ng
cast i ngi n whi ch squ eezep ressu rep aramet erp | a3qual i t_yACZA al umi ni um cast i ngs. Awedaand Kol aw c
rol e. In present paperexperi ment al i nvest i gat il oWvest i @&t 1editenhgeper f or mance of per manent st eel m
squeeze pressure on cast i ng of Bronze ( PB1) u st BRE udbeddr € moni t or i ngdur i ngsqueeze cast i ngof al
cast i ngprocessi spresent ed.Inf | uencei si n vest ANQGAr edsSAY JarQy. phet al .[ 9] car r i edout exper i ment
sq u eeze p ressu re ( sel ect ed ran ge 100, 140, 180 an d 2&mudy t he ef f ect of squeeze cast i ng par amet er s on
duringsol i di fication of casti ngand t h eiMF&FN3NIcLalonPT RGN ah i &§Of A Z91-CaMgal | oys.

propert i esand surf ace roughnessof obt ai ned b ronzecast i n gs. . .
Increase i n pressure duri ng sol i di fi cati on Yhagg %suql t"eﬁ 19] n! nvest 1 gat edt heef f ect sof squeeze
i ncreasei n hardness,t ensi | est rengt h and i npsra(ﬁmg{ ﬁén %torhtotr]e macr ost r uct ur e of _a Squeeze- cast M
obt ai ned bronzecast i ngs.Maxi mum val ueof su m%lsge%iNn ?lshl )é'swu et al .[ 11] i nvest | ga't edt he behavi
obt ai ned with theappl i cati on of maxi m%ﬁ%eeglfﬁte I?fngs fu.é\élz%' 8Gd- 2Y - 0.4Zr magnesi um al | oy.L

p ressu re( 220MPa) sel ect ed i n 't hi si nvest i gat i gn.. nvest i “gat ed t he_ | nf | uence Of. speci f i c pr
mi cr ost r uct ur e and mechani cal pr oper t i esof squeeze

ZA27al | oy.Si nghet al .[ 13] r epor t edt heopt i mi za
sau%ee%' East i ng par amet er s f or obt ai ni ng t he maxi
i mpact st r engt hof br assal | oy.

Key words: Squeeze cast i ng, Bronze, Squeeze
Mech an i cal Prop ert i es

I. INTRODUCTION Lokesh et al .[ 14] st udi ed of char act er i st i csof Met
. . . gom s ( MMCs) usi ng squeeze cast i ng met hod. R avi
S queezecast i ngi samet al - f or mi ng pr ocess, w | s " mi )
. . . ; a opt_1, mi zedt he squeeze cast i ng par amet er sf or
per manent moul d cast i ng wi t h di e f or gi ng
e
r

osi t e
jC??I;I
n st ngl e . . . ;
oper at i on wher e mol t en met al i s sol i di f I ucri 51. N@J'%plcel(iate dSi Cpcomposi t eusi ng Taguchi t echr
A ; .

€ R
hydr ost at i c pr essur e[ 1] . Thus, squeeze pr essur e p'i‘ ys mraj or 16] opt i mi zeandanal yset heef f ect

r ol eamongst ot her i mpor t ant par amet er s of ascats& r|19 ag c gl er sonthet ensi | estrengt hof met.
; g P P i Syapos! Y Kr24- Si C p- coconut shel | ash) . D handapani
pour i ngt emper at ur e, di et emper at ur eet c.i nac i

| Afvest ] Gt OHnd t he  mechani cal and  mi cr ost r uc
cast i ngs. Li t er at ur e sur vey conduct ed f or t hi §r €Sear EFwo

e
. . . . Char_ac ?r i_zat | onof squeezecast i ngof met al mat r i X
r evel st hat i nvest i gat i on on anal ysi ngt he ef 0 qpeeze,
. ’ . Al -"ST ¢C S ubst ance.
pr essur e onvar i ousengi neer i ng non—f er r ous mat er i al s'(‘ su

as al umi ni um, zi nc , Mg and br ass al | oy) haye b%(?n br onze ( PB- 1) cast i ngs ar e ext ensi

per f or medbyvar i ousr esear cher s. Mal eki et al . ami. ned. - ) . . |
. : usedT ndiver sSi_ f i edi ndust r i al sect or sespeci al | ym
ef f ect sof appl i edpr essur eand mel t and di et epiper af ur

<
(D
%]
—

ur ‘es;on . . .
t he mi cr ost r uct ur e of squeeze cast LM13 al | 0O PR P Y d31 hap I compr essor ., aér o engi nes, mar 1 ne
. . - . bushes and gear S'et ¢ usi ng convent i onal cast i ng pr ocesses.
per f or medi nvest i gat i ont ocompar ecast mi ¢ OSU r Uck Ur ‘esan :
. ; Sor X . r asbeenr epor t edyet ont hesqueezecast i ngof P B
mechani cal pr oper t i esof al umi ni umsi | i con Oy component s .
! ; . . oy The" I nf |1 uence of squeeze pr essur e on cast i ng C
cast pr oduced usi ng sand cast i ng, chi | | cast i ng and squeeze . .
phosphor “ous- br onze usi ng squeeze cast i ng pr ocess needs t o

cast i ngmet hods. be addr essed. The obj ect i ve of pr esent r esear ch was t

nvest | gate et hei nf | uence of squeeze pr essur e on cast i

Lus[ 4] i nvest i gat edt hei nf | uence of «cast i ng,_PaF- am r°son. .
; . - phor  Dr “gnze usi ng squeeze cast i ng pr ocess. | nf | uence of
t hemi cr ost r uct ur eand mechani cal pr oper t i €S0f .squeeze caS .
. : var, yi queeze pr essur e on cast i ng of phosphor ous- br onz
A380 al umi num di e cast al | oy. Sent hi_l n . - .
) . has been”i nvest i gat ed based on t he mechani cal pr oper t i
Ami r t hagadeswar an[ 5] car r i ed out r esear ch pn pt_oducl ng.. .
S . ar "dness si | e st rengt hand i mpact st r engt h) ,
AC2A al umi ni um al | oy cast i ngs of a non mmeted i cal.

. ! S uphn dsand™i cr ost r uct ur eof obt ai nedcast i ngs.
component usi ng squeeze cast i ng pr ocess. Soui ssi et a ? (ﬁ
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I. METHODOL OGY AND EXPERIMENTATION
Tabl el | COMPOSI TI ONOF PB1

Based on obj ect i ves ment i oned i n sect i on I[ETe@len] OVCioppd [T md Ni chel ead | P Al I ron
met hodol ogy st eps have been pl anned t o per f gr m t hi s
r esear chwor k. % bal anc§ 10{ 0.05 | 0.10 0.25 | 0.5- [ 0.005 | 0.10

12 1

Sel ect i onof squeezecast i ngpar amet er s
C . Squeeze cast i ng

l P r ocedur eof pr oduci ngcast i ngusi ngsqueezecast i ngpr o

- - - i s present edinfoll owing Fi g2 Compl et e pr oce
Exper i ment at i onpl anning pr oduci ng squeeze cast i ngi sshownf r om Fi gs.3- 7.Met al
was pr eheat ed at a t emper at ur e 200° C ( Fi g4)

phosphor ous br onze was mel t ed at pour i ng t emper at ur
1100° C wusi ngr esi st ance f ur nace ( Fi g3) . Af t er pol
mel t edal | oyi ndi e( Fi g5) ,apower pr ess( Fi g.6)
appl ysqueeze pr essur easper val uesgi veni nt abl el

Pr oduct i onof cast i ngsasper desi|gned

Mel t i ngof PB1A|l | oy

Test i ngof obt ai nedbr onzecast i nhgs

A

l Pr eHeat i ngof|di e
Resul t anal ysi sanddi scus$i ons l
¢ Pour i ngof mol t enmet al i|nt ohot di e
C oncl usi l

A ppl ysqueeze pr essur eondi eusi ngpow er| pr ess

Fi g.1.St epsof met hodol ogypl anni ng

A. Sel ect i onof squeezecast i ng process paramet ers l

Based ont he t echni cal dat a avai | abl e on squeeze cast i n Wi t hdr awal of cast i ngffr omdi e
f ol Il owi ngf i xedandvar i abl epar amet er sandt hei r |—eversTave

beensel ect ed( Tabl el ) . Fi g2.St epwi sepr ocedur eof squeezecast i ng

TABLEI PARAMETERS USED FOR CASTION& ®tFi ngof cast i ngs

PHOSPHOR BRONZE ) ) )
Har dness, t ensi | e pr oper t i es, sur f ace r oughness and i n

S. PARAMETERS st r engt hof t hecast i ngsampl es wer e measur ed accor di
No. Fl XED VARI ABLE thei r r espect i vest andar dsf or t hei nvest i gat i on of
- S ) i ncr ease i n pr essur e on cast i ng of br onze usi ng squeez
1 POUI’OI ngt emper at yrSequeeze pr essur |e: cast i ngpr ocess. Pl anni ngof sampl epr epar at i onf or t
11,00 - 100 MP a, obt ai nedcast i ngsi spr esent edi nFi g.8 Thedet ai | sof
2 | Di et emper at ur e | 140MP a, met hodsar egi veni nsect i onsE- |
3 éooueezet i me: 45S =c180MP &
g ’ 220MP a E.H ardness T est i ng
B.Cast i ngmat eri al Vi cker har dnesst est er ( VM 50P C make- F1 E,I ndi a)

t o measur e t he har dness of obt ai ned cast component s a
P hosphor Br onze ( PB1) wasused f or pr oduci nghesstni mgrii ng.10. Asper t hest andar ds( A S TME92- 82; 20
t hi sr esear chwor k. Thecomposi t i onof PB1i sgil vead of Tablkgf was appl i ed f or dur at i on of 10 seco
[ ( Fi g.11) .Thehar dnessmeasur ement swer eobt ai nedusi n
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Vi cksyscomput er sof t war edi r ect | yi nt er f acedwi
machi ne.

mel t i ngt hePB- 1

Fi g.3.Resi st ance F ur nacef or

Fi g7.Fi nal cast i ngsampl e

Fi g4.Muf f | ef ur naceusedf or pr eheat i ngof di e

Hardness
&
Impact  test Tensile test
specimen specimen

Fi g5 Pour i ngof PB1li nt opr eheat eddi e

Fi g8 Pl anni ngof sampl epr epar at i onf or t est i ngof obt ai ned

Seri es-( Mechani cal Engi neer i ng)

M1 TTr ansact i on
104



| nt er nat i onal Jour nal of A dvanceEngi neer i ngSci ence& Technol ogy
Vol 3,1 ssue2, August 2020, pp.102- 109
©OMI TPubl i cat i ons

Fi gll.Posi t i onof wor kpi ecef or har dnesst est i ng

F. Tensi | et est i ng

Tensomet er ( P C 2000 make- kudal ei nst r ument pvt .Lt c
iy ! used t 0 measur e t he t ensi | e pr oper t i es of obt ai ne
( b) component sasshowni nFi gsl2- 13.

-

2 ooy W T

————— T
‘ | o o -
(©

Fi 99.Speci menf or t est i ng( a | mpact st r engt h( b) Har dae
mi cr ost r uct ur e( c¢) Tensi | epr oper t i es

Fi g13.Posi t i onof wor kpi ecei nt ensomet er

G.Mi crost ruct ureanal ysi s

The met al | ogr aphi cspeci menswer epr epar edasper st an
ASTME3- 11( Fi gs.14- 15) .Et chi ngsol ut i oncont ai ni
chl or i del0gms,di st i | | edwat er 200 ml and hydr ochl
(HCL) 50 ml was appl i ed f or 10 - 15 seconds on each
pol i shed speci mens. Fi nal mi cr ost r uct ur e was capt ur
Met al | ur gi cal MI CROSCOPE ( Type- Tr i angul ar
Model - Di mvi ct or y, Camer a- Di gi eye810, 8MP,

i nst al | edwi t hmat er i al pl ussof t war e.

Fi g.10.Vi cker har dnesst est er
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mat et |en

( pm)

(.

Hard ness( HV)

st rengt h (aN/|m
Imp act st ren gt h
Su rf acerou gh |n ess

i xed Paramet €rs

S g u eeze Pressu re
( MPa)

Ul ti

Di e
Temper at ur
(20C

209

=
]
o
w
o
o
N
o
w
w
e}

(]

Pour i ng 140 | 214 311 33 | 254

Temper at ur e:
1100°C Fi g.16.Sur f aceR oughness Test er

S queeze 180 | 221 320 37 | 0.756

(T'45Te?: 220 | 237 | 329 | 41 | 071

I .1 mpact t est i ng

I mpact st r engt hwasobt ai nedusi ngl mpact Test i ng M

Tabl el | EXPERI MENTALRESULTS OF SQ( Make- Enkey Ent er pr i ses, Least count - 2j oul es, st r i k
Rect angul ar V- shape) showni nF i gl7. Test i ngsampl es
CASTINGOF PHOSPHOR E”RONZECA‘pr epar edasper t hest andar dA S TM E23.

Fi g17.1 mpact t est i ngmachi ne

IIILRESuUL ASDDISCUSSIONS

The det ai | sof anal ysesper f or medar epr esent edi nf ol
Fi g.15.Wor kpi eceaf t er pol i shi ng sect i ons. Obt ai ned exper i ment al r esul t sof ef f ect
squeeze pr essur e on har dness, t ensi | e st r engt h, i mpa
st r engt handsur f acer oughnessof P B- 1cast i ngsar epr e

. i nTabl.el | .
Sur f acer oughnessof t hecast i ngsampl esw as measur e(?u5| ng

a sur f ace r oughness t est er ( SJ-201P) of A MjafgMss®® cast i ngsof phosphor bronze
Cor por at i on,Japan( Fi g.16) asper | S O- 4287 nor ms.

H . Surf aceroughnesst est i ng
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cast i ng. The r ef i ned st r uct ur e t ends t o i ncr ease i

The r el at i onshi p bet ween har dness of phosphoboubdaonzees whi ch f ur t her pr ovi de obst r uct i on 1
squeeze cast i ngs pr oduced at var i abl e squeeze pr essuovesnienrd of di sl ocat i ons. Consequent | yt hest r engt h
showni nFi g.18. Ther esul t sshowedani ncr easei cakari dngss si ncr eased.

of phosphor br onzecast i ngswi t hi ncr easei npr essur e. Wi t hi n

t hesel ect edr angeof pr essur e, maxi mum val ue of ch&urinegseirouighness of cast i ngsof phosphor bronze

obt ai ned at 220MP a. | n squeeze cast i ng, nucl eat i on st ar t s

i nitial yat t heunder cool eddi ewal | r egiFan.gl2@ shpl & tcaheivan i at i on i n sur f ace r oughness val ue
of squeeze pr essur e at t hat moment i ncr ease tsqueegentcaatt component pr oduced at di f f er ent squeeze
bet weenl i qui dmet al anddi ewal | whi chi ncrpeasssir hescoRlesulng s show t hat wi t hi nt he sel ect ed r

r at eandf ur t her pr oduced mor e nucl eat i on w héqudezd priessuat egl syr f ace f i ni sh of obt ai ned cast i ng
pr oducedf i negr ai nst r uct ur e.Thei ncr easei napphci esbsdueeiet h t he i ncr ease i n squeeze pr essur e val ue
pr essur e al so r educes t he por osi t y. Bot h t hese tekrf etir § ace f i ni sh i s obser ved at squeeze pr essur
cont r i but ei ni ncr easi ngt hehar dnessof cast i RPOMIR & ®roledsedi f i cat i onunder hi ghspeci f i cpr essur
i nhar dness i s ver y much evi dent f r om t he di f if gr érdieseif ror cest he met al t oaccommodat ecl osel yt
mi cr ost r uct ur esobt ai nedat di f f er ent squesae [pr aessur leas( pdvéeng t he way f or component s t o execut
Fi g3 i mpr ovedsur f acedet ai | sandf i ni sh[ 18]

240 234

235 -
o 230 - 225

@225 .

w

Hardness

% 220 A
215 +
210 +
205
200 -

214
209

195

= N

o

otrRrnNOWO S

100 140 180 220
SQUEEZE PRESSURE (MPa)

Fi g.18Var i at i onof har dnesswi t hsqueezepr essur

SURFACE ROUGHNESS (um)

100 140 180 220

SQUEEZE PRESSURE (MPa)

B.T ensi | epropert i esof cast i ngsof phosphorbronze

The r el at i onshi p bet ween UTS of phOSphOI’ br onze Sqlﬁéegezo Var i at i onof sur f acer oughnesswi t hsqueezepr essur e

cast i ngsat var i abl e squeeze pr essur ei s pr esent I rt]nFacthS? rengt hoCast i ngsof Phosphor Bronze
Thei ncr easei nval ueof t ensi | est r engt hwi t h't hel ncr ease’l

pr essur ei sobser ved.

TENSILE STRENGTH

340
330
320

)

.,
w W
—
=]

(IN/mim
[
wn o
o O

280

100 140 180 220
SQUEEZE PRESSURE (MPa)

IMPACT STRENGTH (J)

45
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0

100 140 180 220
SQUEEZE PRESSURE (MPa)

Fi g.19.Var i at i onof UTS wi t hsqueezepr essur e

Fi g.21.Var i at i onof i mpact st r engt hwi t hsqueezepr essur e

Thei ncr easei nt ensi | est r engt hwi t ht hei ndhesss ii napriesibfe changei n val ue of

resul t sduet ot hei ncr easei nsol i di f i cat iiomar afase and $qefezde pedessur ei ncast i ng of

gr ai nst ruct ur eduet ohi ghpr essur e appl i edonsol i di fyi ng
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pr esent edi nFi g2l Resul t sshow t hat t he val & ofheibestpactl ue of squeeze pr essur e obt ai ned f or
st r engt hof obt ai nedsqueezecast i ngsi si ncr easedw i pholpghdre - br onzef r omt hesel ect edr angew as220MP a.

Fi g.22.Fr act ur edspeci men

E.Ef f ect of squeeze pressure on mi crost ruct ure of cast i
phosphor bronze

Mi cr ost r uct ur es of squeeze cast i ng obt ai ned at
squeeze pr essur es ar e shown Fi g. 23 ( a b, c,d) . Ref i
mi cr ost r uct ur ehavi ngf i negr ai nsof squeeze cast CcG&&
pr oduced wi t h maxi mum val ue of squeeze pr essur e
obt ai ned. Fi ne gr ai nsand i ncr ease i n gr ai n boundar
obt ai ned at t he hi ghest pr essur e of 220MP a. Thi s ef
at t ri but edi ni ncr easei nhar dness,t ensi | est r engt
st r engt h of br onze cast i ngs. The appl i ed pr essur e he
al t er t hemi cr ost r uct ur eduet of ast cool i ngr at
met al andmoul dwal | andal sor educei npor osi t ydue
squeeze pr essur e.

IV @WNCLUSIONS

I nf | uence of wvar yi ng squeeze pr essur e ( 100, 140,
220MP a) on squeeze cast i ng of phosphor - br onze wa;
i nvest i gat ed i nt hi sr esear ch. Fol | owi ng concl y
been dr aw n:

1. The squeeze pr essur e had a si gni f i cant ef f ect
mechani cal pr oper t i esandsur f acef i ni shof sque
phosphor - br onze. ?

2.1 ncr easei nopr essur edur i ngsol i di f i cat i on hasfEy
i ncr ease of har dness, i ncr ease of t ensi | e pr oper
i ncr easei ni mpact st r engt hof cast i ngs.

3. Maxi mum val ueof sur f acef i ni shwasobt ai ned
appl i cat i onof maxi mum val ueof squeezepr essur e.

4. Ref i ned mi cr ost r uct ur e havi ng f i ne gr ai ns of squeeze
cast component pr oduced at maxi mum val ue of squeeze
pr essur e was obt ai nedwhi chal sosuppor t t her esul t sof
mechani cal pr oper t i es.

Seri es-( Mechani cal Engi neer i ng)
M1 T Tr ansact i on
108

cast



| nt er nat i onal Jour nal of A dvance Engi neer i ngSci ence& Technol ogy
Vol 3,1 ssue2, August 2020, pp.102- 109
©OMI TPubl i cat i ons

TR AR PR R VT A T BN ¢ - " i fi

i,E_ ?{h_.\%gajhﬁawmgﬁi 1%‘%&@7&?@%! of Non- Fer r ous Met al s” The Paci f i c Jour nal «

' ¥Rl R O W L Sci ence and Technol ogy, vol . 15 ( 1) , pp.24- 31,
Tt 2014.

[ 9] C.S Goh, K.S. Soh, et al . “Ef f ect of squeeze
cast i ngpar amet er sont hemechani cal pr oper t i es
A Z91-Ca Mg al | oys,” Jour nal of Mat er i al s and
Desi gn,vol .31, pp.-S 53, 201C

[ 10 Y.Yang,L.Peng.P.Fu,et al ., “Ef f ect sof Pr oces
Par amet er sont he Macr ost r uct ur e of a S queeze-
Cast Mg- 25 mass% Nd Al | oy,” Mat er i al s
Tr ansact i ons, vol .50, p|-2825, 2009.

[ 11] W.Wu, D.Wang, P.Deng,et al .“Mi cr ost r uct ur e
and Mechani cal Behavi or of S queeze Cast i ng,”
Mg- 8Gd- 2Y- 04zZr Al | oy,” J Wuhan Uni v.

1}.\ ;'}r: T Technol .- Mat . Sci . EBf, tp. pol66-471,

.’{ 1

-r iy

; ; ; . £2018., .
Fi g.23. Mi cr ost r uct ur es obt ai ned at 100X magnj_f < "cat i. on of o oL
cast i ngs pr oduced usi ng di f f er ent squeeze pr SS‘L%] e Ssaalr-'e .I;)'nRr%nig-crder’JstYf Ec? o eEf :In deCtmgghanSipechjllf |
100MP a( b) 140MPa( c) 180MP a( d) 220MP a
(D) - (d pr oper t i esof squeeze cast i ng ZA 27 al | oy,” Tr ans.
R EF ER EN C ES glo(igf er r ous Met . Soc. Chi na, vol . 20. pp. 59- 63,

[ 1] M.R. Ghomashchi , A.Vi khr ov, “S queeze castlilR)- D-Si ngh,M.Chhabr a V. Ti r t h “Opt i mi zat i
an over vi ew” J. Mat er . Pr ocess. Technol , vol , Pr OCess par amet er t oenhancet hei mpact st r engt h
101, pp.1-9, 2000. of squeeze cast br ass al | oy”, MI T | nt er nat i onal

[ 2] A. Mal eki et al . “Bxamected of appl i ed Jour nal of Mechani cal Engi neer i ng, vol .5( 1) , pp.

pr essur e and mel t and di e t emper at ur es fnlt hAé3'48' 2015.
I

mi cr ost r uct ur e of squeeze cast LM13 al Z&/ E N. LleSh' . M. fR amlachandr Iall et a.l f
Jour nal of mat er i al s pr ocessi ng t echnol ogy, vor _arlact er i Z?‘t I ono A ) nga Oyr € nb or Ce
209, pp. 3790-3797, 2009. met al  mat r i x composi t es by squeeze cast i ng

[ 3] A.Ra i ,“A Compar at i ve Anal ysi sof Gr afnﬁ.tsh dz’é Id nt i}r r;at i onall Jour nal  of ~ Engi neer i |
and Mechani cal Pr oper t i es of Al - Si Ai g &pce and Technol ogy, vol . 5 No. 4, pp.71- 79,

; . 2013.

C om ponent Pr oduced by Di f f er ent Cast . . .
M et Eods" ASU IT vl:)I 132/ 3) Ipp 158- 164. Jan s15] A.R.Ravi ,K.S.Ami r t hagadeswar an, P . Sent hi
2010. ' o ' T B “Par amet r i cOpt i mi zat i onof Squeeze Cast AC

[ 4] H.Mur at Lus, “Ef f ect of cast i ngpar amet er s?ﬂﬂt pe oat ed S ide, Comglos! th,e UsiCng Taguchi
mi cr ost r uct ur e and mechani cal pr oper t i es egﬂn' que-, Hi n awl Pu ! st ng or por at I or
squeeze cast A 380 al umi ni um di e cas Advances i n Mat er i al s Sci ence and Engi neer i ng,

K ovove Mat er ,vol .50, [-250, 2011. Ar ticl el D p-1-10, 2014. . . .

[ 5] P. Sent hil andFK. S. Ami rthagao[esw’}\fslir“rM'.Ar_UIr‘r’.1I . P.K.Pal _ani_, M. Sowriraj an,
“Opt i mi zat i on of squeeze cast i ng par amet er s P | Mi zat i on and ef f ect —of squeeze cast i ng
non symmet r i cal AC2A al umi ni um al | oy castP| RGESS Par amet er sont ensi | est r engt h of hybr i
t hr ough Taguchi met hod,” Jour nal of Mechani cal a mat r 1 x composi t e, Jour nal of

Sci ence and Technol ogy, vol . 26, pp.1141- 1147 Manuf act ur i ng Technol ogy Resear ch, vol .11,
2012 ' ' ’ pp.137-154, 2019.

[ 6] N.Saui ssi ,S.Saui ssi ,et al . “Opt i [mjrnzec' D handapani : “St udy o_f S queeze Cast_i ng on
S queeze Cast i ng Par amet er sf or 2017 A Wr ougtMe€t @ Mat r i xComposi t e- Al - Sic(P) Sub

Al Al | oyUsi ng Taguchi Met hod,” Met al s, vol 'C nt er nat i g”a_' 530‘;; ”as' 2°f | nf or mat i on
doi : 10.3390/ met 4020141-154, 2014. omput i ngSci en5( 9) .S ep. . o :
[ 7] P. Senthil, K. S. Ami rthagaJese\%r of - Vi ian V.P. AT unachal am, “Opt i mi zat i

“Exper i ment al St udyand S queezeCast i ngPr Oceggue’eze.cast | ng pr ocess par am 6L er susi ng Taguchi
Opt i mi zat i onf or Hi ghQual i t yAC2A Al3AiY8 gmThe ! nt er nat i onal Jour nal of A dvanced

Al | oy Cast i ngs,” Ar abi anJour nal f or Sci enc fact ur i ng Technol ogy, Vol .33, pp. 1122-
Engi neer i ng, vol . 39, | ssue 3, pp. 2215- 2225, 127, 2007.
2014.

[ 8] JO.Aweda and M. Y. Kol awol e, “Per f or mance

Eval uat i on of P er manent St eel Mol d f or
Temper at ur e Moni t or i ngDur i ng

Seri es-( Mechani cal Engi neer i ng)
MI TTr ansact i on
109



I nt er nat i onal Jour nal of A dvanceEngi neer i ngSci ence& Technol ogy
Vol 3,1 ssue2, August 2020, pp.110- 112
©MI TPubl i cat i ons

Assessment of p hysi co- chemi cal wat erp aramet ersof LC
I n Kashi pur( Uttarakhand) ,Indi a

Ani meshAgar wal *Ni t i nKumar Agr awal andHar endr aK umar
Depar t ment of Appl i edSci ences& Humani t i es,Mor adabadl nst i t ut eof Technol ogy, N
*correspondi ngaut horemai | : ani 25dec@yahoo.co.i n

Ab st racth-el ari ver wat er was col | ect Bdi ¥gr wat er pl aysani mpor t ant r ol ei nt hewor
fourdi fferent sitesand anal yzed f brén@ lerf$ angsel gvent f or chemi cal i ndust r r yanc
t heext ent of pol I uti onint herifvéeiid iwtas# etinngust r i al cool i ngandt r anspor t ;
t hat t heri veri shi ghl ypol | ut ed $iUdihesdeflersh chavepshownt hat wat er pol | ut i onh
wat er paramet ersat al | f oursi t es. T tfeb ¢ekeh g human | i f e, mai nl y i nt he count r i
st udyshowst hat t heDhel ari verf bu'éi it W ch most of t heact i viti esar e bas
al kal i neat everysi t east heval ueof Al Nehl iwmt & yjVast ewat er f r om var i ous i nd
very hi gh as compared t o WHO st an dhgigls ut ant , ur ban and r ur al r unof f , coupl ed wi t
Anal ysi s of dat a shows t hat BOD(aBi 6usogierwd cal s, f er t i | i zer sandpest i ci dest
Oxygen Demand and Chemi cal O%igeh cul t ur eandi nt hedecomposi t i onof veget abl
Demand) val uesareveryhi gh ascomp a®i ma mat t er di schar gevar yi ngamount sof t hese
WHO st andards and di ssol ved oxygen il hgre jcgemi cal s i nt o gr ound and sur f ace wat er
| ow showst hat wat eri shi ghl y con®alinndn at e¢nf i t f or humanand ani mal consumpt
Thewvari at i on i n t heval ues of Physi[c%]- ch emi cal
wat er paramet ers are onl y due t o vari ous
act i vi t i esl i kesewagewast emi xi n g,Tdii sschsatge ofi ni ng hazar dous condi t i ons, mai nl yi
numerous smal | scal e i ndust ri es ai d iotshverer et he popul at i oni si nl ar ge amount
humanki nd act i vi t i esnot i ced at tdemeselsif ores.wat er i s ver y hi gh, and i ndust r i es a
devel opi ng at a f ast er r at e. Var i ous or gani ¢
Key word sP hysi co- chemi cal wat er pariamat ganis,c compounds, whenpr esent i nwat er ar et oxi

Dhel ar i ver ,WH O st andar ds and car ci nogeni ¢ and cause sever al ai | ment s i n
humans. Pol | ut i oni ngener al and wat er pol | ut i
LINTRODUCTION par t i cul ar has at t r act ed t he at t ent i on of s

wor ker sof t hewor | dover . Ast hequal i t y of
The r api d gr owt h i ni ndust r i al i zat iwoat @F biang dgdfr iaddnng duet opol | ut i onhencet her ei
and over use of nat ur al r esour cesdur i ngt Ure heast fneed of measur i ng P hysi co- chemi cal
decade had been mai nl y r esponsi bl e f or alpaar amietngr s of r i ver sat ar egul ar basi s[ 6- 9]
condi t i on of envi r onment al pol | ut i ostiudydevelaropifngcusi ngonr i ver D hel a.
count r i es, whi ch now f aci ng ser i oust hr eat t ot he
ecosyst em pr ocesses [ 1- 4 . Fr om t he IThetr ifvew usedf or var i ouspur posessuchasl r r i gat

decades, | ndi a has seenr api dpopul at i ongr qwit posesl Dr i nki ng wat er sour ce, Washi ng &

now mor et han one bi |1 i onmi I | i on peoglyespr n"’g"’}tFei &hi ng, Wast e dumpi ng |l i ke sol i dwa
St r ess oqt he envi r onment 'and nat ur al T gﬁﬂ%i Cﬁ@ Jomest i cwgst ewat er ,i ndust r i al wast «
I ndust r i al pol | ut i on,soi | er osi on, def, or statlon,rag){ Lvof D hel . Dol vl
i ndust r i al i zat i on, ur bani zat i on, and IeEmfi'.e(EﬁE a%{ate"i‘s% udyo earver ma noyl |

ar eal | wor seni ngpr obl ems[ 7- 8] . Kashi pur .Dhel ar i ver i sat r i but ar yof Ram G
risestothenorthof Kashi pur t ehsi | of Ut 't
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and f | ows t hr ough t he r i ght of Kashi wmmaer t gedl inn Tabl e- 1. The mi ni mum val ue of
Tehsi | Thakur dwar a, i t ent er sUt t ar P A kdésh dndit hedff or t heDhel ar i ver wasl129mg/ L
j oi nsRam Gangar i ver near Mor adabad Cia1dy. feqnag; @um t:/al ue of Al kf;" ' nf' t >|’V&"’}5 '160.mg{
st udy,anat t empt wasmadet omoni t or a ‘f/sﬁ' &o-' 3. Themaxi mum val "ueo Al kal i mi ot

X | I%/beduetothemlmngof unt r eat
chemi cal wat er par amet er s of 1t he Dhef ﬁdﬁsﬂ P’ef al %f f |l uent i nt her i ver wat er .
assesst heext ent of pol | ut i onbycompar i ngt her esul t s

wi t hWH O st andar ds. Bi ol ogi cal Oxygen Demand ( B.O.D.)
ILMATERIALS ANDMETHODS B.O.D.val uesr angedf r om 142mg/ | i t t 019 mg/
Samp !l i ngsi t esand Sampl i ng Maxi mum val ues have been not i ced at si t e- 2 and
| owest at si t e- 4asmost of t hewast ei smi Xx|i
Four sampl i ngsi t eswer e sel ect ed f or rii nuast ibegatwieedn.t hese si t es. The r i ver i s sever
Thesesi t eswer epl acesf r om wher et her epoh up utoddhas r egul ar addi t i on of muni ci pal
Dhel ar i ver waseasy. Wat er sampl es werjemdhstl redt &id wast esbeyondt heassi mi | at i ngl i m

fromthefour sitesat t hecentr e ofrthger.i ver . The
sampl eswer ecol | ect ed by usi ng pl ast i cbot t | es. The

bot t | est hor oughl y washed by t he soap sol @thiewonifcal r Gtxygen Deman d ( C.0.D.)
and soakedi n20% HCI sol ut i onf or oneday,andt hen

rinsedwithdi stil |l edwat er .Sampl esvoeDeval leset agdaif r om 26.2mg/ | i t t 037.4mg/
eachsi t ewi t hdi f f er ent dept handf i Illnedanet &t heitghpval ues of C.O.D. wer e r ecor ded
Al | sampl es wer et i ght | y seal ed and kephi ¢hnshowamt hat oxi di sed or gani ¢ mat t er s we
t emper at ur ei nt hel abor at or vy. present i nt her i ver wat er whi chcl ear | y show

sewagewast eandi ndust r i al ef f | uent r egul ar | vy
Chemi cal an al ysi s i nt her i ver .

The sampl es wer e anal yzed f or physi o- ¢hémgsotalved Oxygen ( D.O.)

par amet er s such as Al kal i ni t y, bi ol ogi cal oxygen

demand ( B.O.D.) ,chemi cal oxygendemand ( ©.@.Dr)angef r om 2.7t 03.9,andt he maxi mum val ue

di ssol ved oxygen ( D.O.) ,t ot al sol i ds ( W@s.) eqol dedlat si t e- 2.Di ssol ved Oxygeni sessent i

t ot al har dness by usi ng st andar danal yt i dalort tedfimeient enance of heal t hyr i ver sast heabi |

[ APHA, AWWA , K WP CF . 1995] . The aver age/\al ewest osust ai naquat i cl i f ei smeasur edby D O

of par amet er sat eachsi t ear esummar i sepi.Onhahl wedand hi gh B .O.D.val uesi ndi cat et hat t t
mi xi ng of sewage dr ai n cont i nuousl y cont ami nat

HNLRESULTS ANDDISCUSSION i ver wat er .

The aver age val ues of wat er par amet er s atT gachlsiStok i ds( T.S))

ar e summar i sed i n Tabl e 1. The val ue of physi co-

chemi cal wat er qual i t y par amet er s f @rhirgh ¢ehceR helar i on of T.S.i nwat er r educes t
i ndi cat es poor wat er qual i ty and i s ungphot abt snk afd af f ect t hepr oduct i vi t yof t he

dr i nki ngpur poses. and cr eat e an i mbal ance f or aquat i c |l i fe I n
pr esent st udy,t hemi ni mum val uei sobt ai nedat s
Al kal inity 2andt hemaxi mum val uei sobt ai nedat si t e- 4, whi
may be duet ot hemi xi ngof ahugequant i t yof f I
Al kal i ni t yi sdef i nedast he capabi | i 4shywohstveat er and

wast ewat er t oneut ir ahs.iOzbset ved val ues of
Al kal i ni tyfor theDhel ari ver at pdHf f er ent si t esi s
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The pH of r i ver wat er i sr angedf r om TOt al8#H ardness( T .H.)

gener al , t he pH wval ues ar e al most t he same at

di f f er ent si t es.Thehi ghval ueof pH i sTisefohder fvedt val hges of T.H.f or Dhel ar i ver r ange
phot osynt hesi sr eact i onandt hegr owt hof rfomof68angy/ | i t t o702mg/ I i t .1 t wasal so
f aunaof t hewat er body. Ther ef or e, amountt lodt pHot &l har dnessat di f f er ent si t esi sal n
of gr eat i mpor t ance because most of t he(bTabl egilfal The obser ved val ues i ndi cat et hat D he
pr ocesses and bi ochemi cal r eact i ons ar € vpH wat er i sver yhar dandexceedt hehi gher | i r
dependent . har dnessby pr escr i bedby WHO.

Tabl el: A ver ageval ueof physi co- chemi cal par amet er sof Dhel ar i ver

Al kal ijniBtoyD| C.O.D D.O. TS.|pH T.H.
Site(mg/ )i tOmg L)Y(mg/ L) (mg/ L)( mg L) (. mg/ L)
S1 129 14.8 26.2 3.4 620 8.2 663
S 2 151 19 32.6 3.9 407 7.9 702
S 3 160 18.6 33.9 2.7 831 8.1 672
S 4 158 14.2 37.4 3.1 847 8.4 684

IV- CONCLUSION

The physi co- chemi cal anal ysi s of sampl es of4.D Welgas wal , A., Saxena, M. 2011. Cor r el at i on
ri ver wat er wasdonei nt hepr esent st udy. | nbBthel een physi cochemi cal wat er par amet er
ri ver ,al | physi co- chemi cal par amet er s weuse fgaunehr essi on andsiysnsl. of Wa

fl uct uat ed at di f f er ent si t es, and r ai sed Brali uesmirofent and Pol 18(it4) on97- 100.

cer t ai npar amet er si ndi cat edpol | ut i oni nr i ver wat er .

Thepr esent i nvest i gat i onshowedt hat t he Dohel AP H &y AWWA, WPCF. 1995 St andar d
wat er i snot fit f or t heuseof domest i c, agndat hdds @roal , exami nat wah eof

anddr i nki ngpur poses. wast ewat er ,( 19t hed) ,Wash
6. Chi ndah, A.C..,Br ai de, A.S.,Si beuduO.C.
REFERENCES 2004. Di st r i but i on of hydr o

heavy met al s i n sedi ment and a cr ust acean
1. Agar wal , A. 2013. Removal of Cu and Pbf r om t he bonny/ new cal abar r i ver est uar

f r om aqueoussol ut i onbyusi ngegg Ni ger DAj ea-Ragee.9: -14.
adsor bentl .nt . J. Res. C hem. Envi3:roh98- 7. Emongor \V ., et 2805. Pol | ut i oni
202. i nGaber oneef .J.Appl .S.51: <£150.

2. Agar wal ,A . et .al . 2011. Assessment of 8 oRet r i e, B.,Bar den,R., Hor der n,B.K.2015 A
ef f ect of Br assand St eel i ndu revi ew on emer gi ng cont ami nant s i n
| abeo r ohi t a i n near Hynt ernat i onal wast ewat er s and t he envi r onment : Cur r |
Journal of Envi ronment al Engi neeri ng ancknow | edge, under st udi ed ar ea
Managemen 2 ( 1) :-110. r ecommendat i ons f or f ut ur e moni t or i

3. Agusa, T.,Kuni t o, T, wat a,H.,Moni r i t hWat Research. 72: 3-27.
Tana, T. S., Subr amani an, A. Tanabe, S9. Si nha, D.K. Saxena S. Saxena R. 2004
2005. Mer cur ycont ami nat i oni nhuman haiRam Ganga r i ver wat er pol | ut i on ¢

and f i sh f r om Cambodi a: Leve Mor adabad. ndi an J. Env. Prad ( 1) : 49-
accumul at i on and r i sk asseBswiembn. 52.
Pol 1.134:79-86.
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Composi ti onal DependenceSt udi eson SomePh ysi ca
GaBiSe&SmChal cogeni deGl asses

Shi | paGupt a, Manuj Kumar Agar wal andMani shS axena
Depar t ment of Appl i edSci ence& Humani t i es,Mor adabadl nst i t ut eof Technol ogy, Mor
Cor r espondi ngaut hor : shi | ps 2010@yahoo.co.i n

ABSTRAMTt hepresent art i cl e, someblesiec we have t aken Ge- Bi - Se- Sn based

p aramet ers have b een st udi ed Chplggogeni de gl asses t o st udy t he composi t i onal
ependence on sgme of t he physi cal pr oper t i es. A

chal cogeni degl asseswi t h t hevari anu’ntﬂnna{t N obBhee Sm (o =2 4 6, 8, 10,
cont ent and t heref ore Se cont emti416a0r %) hasbeent akent ost udyt he physi cal
GaBiSe $m( 0=2,4,6,8,10,12,14,16 at . pr oper t i es | i ke, aver age coor di nat i on number , gl

%) .Al most al | t heparamet erswere fl JudiSigt¢ @nt emper at ur e, cr oss | i nki ng densi t
bond ener %y, cohesi ve ener gy et c, by var yi ng
h

varyl i nearl ywi t h changei n Bi smugti RGRNRU €Rokcent r at i on 1BiiD & S
Thi smakest hem sui t abl ef or ph asengbsian geon and subsequent | y decr easi ng Se
opti cal recordi ng devi ces and h efopgent hat i on

present combi nati on fi ndseasyappl!l iltcamA OPERIAL AND METHODS
inrewri t abl eopt i cal recordi n gd eyh R8ferage Coordi nat i on Numb er

K eyw ord sA ver ag€ oor di nat i on Number , GI-98p hi | | i psappr oach ment i oned about t het endenc

Troansi t i on Temper at ur e, Mean bond EnepsQYyl assf or mat i onwhi chi st obecome maxi mum

C ohesi ve Ener gy. number of degr ees of f r eedom equal s exact | y t he
number of const r ai nt s. Usi ngt he st andar d met |

lLInt rod uct i on [ 6] , t he aver age coor di nat i on number ( Z) f or

composi t i eBGR & $mki sgi venhby

I't i s wel |l known t hat chal cogeni de gl asses ar e

coval ent | y bonded mat er i al s havi ng at | east one or

mor echal cogens,asar esul t t heyar eal socat egor i zed + + +

ascoval ent net wor ksol i ds. Thechal cogeni degl asses = * +

can be bi nar y{Td3,iBiSe et c.) ,t er nar y( Ge- As- ) .
Se, Ge Se- Te, Ge- Bi - Te et ¢) and may beWhgf &Y V. w andxar et heat omi c% of Ge Bi ,Se

component mi xt ur es ( Ge- Bi - As Se, Ged"$3nrgeppegtei vel yand)GC3) sC2) sC2)
et c) . ar et hei r r espect i vecoor di nat i onnumber s[ 9] .

I nl ast f ew year s, chal cogeni degl asseshavei mpar t ed
agreat i nt er est ,because of t hei r uni que 2.7
Chal cogeni de gl asses ar e al so known
semi conduct or shavi ngbandgapr angi ngf r om 2.65
3eV [ 1] - [ 3] Thesemat er i al sar ewat er
al so have ver y good mechani cal pr oper t i esl |N 2 6-
i nt er nal st r ess, har dness et c. They al sg

pr oper t i essuchashi ghnon- | i near i t yhi ¢ o gg

i ndex, | ow phonon ener gy et c. ast hey ar e havi

appl i cat i onsi nvar i ousf i el dssuchast her 2 5

devi ces, i n opt i cal f i ber sintheinfr ' P

r egi on, RW- DV Ds, bi ochemi cal sensor s, 0 2 4 Bi6sm8ut1h0 a1t2 ()/%4 16 18

appl i cat i ons as component s f or | enses f or ——m—T—=ar—u
camer as, phase change opt i cal swi t chi ng and
memor i eset c.[ 4 ,[ 5] .

Seri es-( Bppl i edSci enceand Humani t i es)
M1 T Tr ansact i on
113



I nt er nat i onal Jour nal of A dvanceEngi neer i ngSci ence& Technol ogy
Vol 3,1 ssue2, August 2020, pp.113- 118
©MI TPubl i cat i ons

i}

Fi g1 Gr aphof Aver ageCoor di nat i onNf 1.7 0
wi t hBi smut hconcent r at i on.

Fi g.1showst hat t he aver age coor di nat i on| 1 5¢g/o
i ncr eases f rom 252 t o 266 wi t h i ncr g X
concent r at i onof Bi smut hf r om 2t o016 at
t he GoB &S & & msyst em. 130

The gl assy net wor k has been i nf | uenced I ; 5 ol

mechani cal  const r aic)nt ass¢ciNat ed wi t h t 0 2 4 6 8 10 1'2 14 16 18
at omi c bondi ngand an aver age coor di nat i onny Bi smuth at %

Zasit i sal sor el atTedd toyges of near -

nei ghbour bondi ng f or ces vi z. bond- st r et cht ingg_(3 B aphof cr oss- | i nki ngdensi t yX wi t hB

f or ces) and bond- bendi ng ( B- f or ces) ar epr esént i n

. concent r at i on
coval ent sol i ds[ 6] .

Tot al number of const r ai nt si sgi venhy Bi smuth at %

0 .0 08— T T
Ne= Ng + Ng _0.05_)0 2 4 6 8 10 12 14 (16 18
w her edNZ/ 2and N=2Z -3 0.1 04
Cr ooss- | i nki ngdensi t y( X) i sgi venby[ 7] -0.1570
-0 .2 010
X =N-2 0 25k

Accor di ngt o Thor pe [ 8 ,t he f r act i on of f I oppy
modesavai | abl ei nanynet wor ki sgi venby Fi g4Gr aphof f | oppymodesf wi t hBi smut h
concent r at i on

f oo 572
6 Thi s shows t hatioBGRe- $m i S i sost ast i cal | y
rigidandnost r essi spr esent her e.l t mai nt ai
Il .
3.708 f act t hat her(enushber of const r ai it s) = N
( number of degr ees of f r eedom) . Fr om f i g.
3.6 00 . . . . .
i ndi cat est hat t heval ueof X i ncr easeswi t hi n
3 5 0d0 i nBi smut hconcent r at i onf r om 2t ol6at omi ¢ %
; 4i ndi cat est hat t henegat i veval uesof f wi t hc
3 .4 040 i nBi smut hconcent r at i onf r om 2t o 16 at omi
Thi s pr ovest he ri gi di ty of t he syst em, mar |
3.3040 t owar dsast r ongt endencyf or maki nggl asses[ 9] .
3208—7F——F7T—7T—F—— 22 Devi at i on from t he St oi chi omet ry
0 2 4 6 8 10 12 14 16 Gdnposi ti on
Bi smuth at %

Tlare] par amet er R canbedet er migBedS eor Ge

Fi g2Gr aphofiN hBi smut hconcent r at i , ) )
«S BSyst em,byusi ngt her el at i ongi venby[ 10]

Fi g 2 shows t he var i at § wi o¢fh Bi smut h

concent r at i on fBoiS & & msyst emHer et he =
val ueof (iNsf oundt obei ncr easi ngwi t hi ncr easei n

Bi smut hconcent r at i onf or t het akencomposi t i on.
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wher eu, v, w,xar eat omi cf r act i onsof G
and Snr espect i vel y.Ont hebasi sof t heval u

ci ence & Technol ogy

el BGt rSoms i s f ound t o be decr easi ng wi t h Bi sm
epricat Rat i on. However ,t heval uesar ef oundt o b

t he chal cogeni de syst ems may be or gani zed i ngroe®& er t han 1. Thi s i s because of t he i nt er act

separ at e cat egor i es[ 11] . R=1 meanst he mi

bei weami onsof Bi smut hand| one- pai r of el ect r

sel eni um concent r at i onf or possi bi | i t yabr &ctlgmngcalell gni um at om.
or der ed net wor k wi t hout a met al -mef—=al—>band
f or mat i on. At R>1,t he syst em i s chal cq 3.05p
whi | eat R<1,t hesyst em becomes chal cogen po
i squi t epr edi ct abl ef r omf i g5t hat ou 2 95|
f ar chal cogenr i ch.Her e, t heval ueof R i
at omi c% of Bi smut h. Af t er t hat it f
whi chi ndi cat est hat t hesyst em conver t st =850
poor wi t ht hei ncr easei n Bi smut h concent
GeBiSe.$m wi t h theinrese inBis 2.75[
concent r at i on,t heSeconcent r at i on decr east
can pr edi ct t hat t he syst em has good gl
char act er i st i csupt oBi smut hat omi ¢ 10% 2650
0 2 4 6 8 10 12 14 16 18
156 Bi smuth at %
Fi g.6: Gr aphof Lone—pai r El ect r onswi t hBi ¢
130 concent r at i on
| nvest i gat or s have pr ovi ded separ at e def i ni t i o
o 1.19 El ect r onegat i vi t y. Paul i ng def i ned el ect r one
ast he power of amol ecul eor anat omt oattr
0.94¢ el ect ront oi t .El ect r onegat i vi t yof anycomg
may be def i ned asgeomet r i cmeanof al | t hepr eser
o706 p— congt i t uent swhi I ef or mi ngacompound. The val ue
0 2 4 6 8 10 12 1l4 1601 gel ect r onegat i vi t ywer ef ound t o decr ease v
Bi smuth at % i ner ease i n Bi smut h concent r at i on f r om 2 t
at omi c%.

Fi g5 Vari at i onof par amet er R wi t 22.400
concent r at i on °
ey
ROLE OFLONE PAIRELECTRONS 02380
Paul i ng[ 12] i | I ust r at edani ncr easei n :
| one- pai r el ect r ons wi t h a decr ease i n 02360
ener gyi nt hesyst em and showedt hat t hest r @
wi t hl ar genumber of | one- pai r el ect r o 2 .34
f or mat i on.Usi ngt hef ol | owi ngr el at i
of | one—pai r el ect r onsar ecal cul at ed[ 13] 5 39200
L=V -Z 0 2 4 6 8 10 12 14 16 18
wher e number of | one- pai r el ect r ons, Bi smuth at %

el ect r ons and aver age coor di nat i on numb
denot edby L,V and Zr espect i vel y.For t hepr
syst em @B S & $ s, t he number of | one- pai
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23 The Mean Bond Energy and The G
Transi t i on Temp erat u re

N

.7 90

Anot her pr oper t y of chal cogeni de gl assi s
gl asst r ansi t i ont emper at ur e dependson ove
bond ener gy <E>. As expl ai ned by t he Ti chy anc
Ti cha[ 14] , gl asst r ansi t i ont emper at ur
onl ybeco-r el at edwi t hconnect edness of an
whi chmaybet oaver agecoor di nat i onnumber

7 40

.6 9-0

R SN

.6 4-0

) 2.590
shoul d al so be wel I r el at ed with qu
connect i ons. The over al | mean bond ener gy f orff o 54 ¢
pr esent GBeiS & & mSyst em i sgi venby 0 2 4 6 8 10 12 14 16 1
Bi smuth at %
E & F
Fi g.8 Gr aphment i oni ngover al | meanbondener ¢
wher e ar i si ng f r om st rong het er opol ar bonds, t h«E>wi t hBi concent r at i on
over al | cont r i but i ont owar dsbond ener gy i s denot ed
by E, whi | econt r i but i onar i si ngf r omw 590 .06-6
denot ed by Enr emai ns same even af t er t he st
bonds have been maxi mi zed. These canbecal cul at ¢f 57 0.0100
bygi venr el at i ons o
+550.000
=1 + = + =
530.000
and
== ° 100607

= 0O 2 4 6 8 10 12 14 16 18
Bi smut h at %

wher e u, v, w and x ar e r espect i vel y t he at
per cent agesof Ge,Bi ,SeandSn.

Fi g.90 Gr aphof gl asst r ansi t igwnttemper at ur e

Ti chyand Ti chahasgi venani nt er est i ngcor r el at i on B concent r at i on

bet ween mean bond ener gy and gl ass t r ansi tFiiOB 9 depi
t emper at gase T

ct st hevar i at i onof t hegl asst r ar
t emper at gwe T hBi concent r at i onwhi chi ndi cat
an i ncr ease i n gl ass t r ansi t i on t emper at ur e

512305 t 0 581.705 wi t h't he i ncr ease i n Bi smut h
concent r at i onf r om 2t ol6at omi c%.Thi si ncr ea
t hegl asst r ansi t i ont emper at ur e caneasi | y expl
I t canbeshownusi ngf i g.8t hat t her ei sanby htrchysand Ti char el at i oni nwhi chgl asst r ansi

i n mean bond ener gy f r om 2547 t o 2.770 wittemper at ur ei sdi r ect | yr el at edt omeanbondene

i ncr ease i nconcent r at i onof Bi smut hf r&@@ﬁ&é% HEAT OFATOMIZATION
at omi c%.

= - [<>]

her et he meanbondener gyi sgi venby<E>.

For ternary and hi gher or der semi conduct o
mat er i al s, t heaver age heat of atcaonbé zat i on H
def i nedf or acompeBR€CAqi sconsi der edasa
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di r ect measur e of t he cohesi ve ener gy and s{ 2 0 7

aver agebondst r engt h,as[ 15]
-+ * * 2.060
+ + + w
@)
wher e u, v, w and x denot et her at i os of A
B(Bi),C(Se andD( Sn) r espect i vel y. 2.050
aver age heat of at omi zat i onusedher ef or QG
and Snar e 376.6 KJ mol , 207.1KJ mol , 227K J 04

and 302 K J/ mol r espect i vel yt odet er mi net

heat of at omi zat i on i n #BaS et Dax Ge 0 2 4 6 8 10 12 14 16 18
syst em. Bi smuth at %

Fi g.11: Gr aphof gl asst r ansi t i ont emper at

254 .0696 Cohesi veEner gywi t hBi concent r at i on
253 000 wher et he number of expect ed chemi cal bonds and
subsequent ener gy of each bonds ar e denot ed by Ci
2592 0000 and Di r espect i vel y. The change i n cohesi ve ener gy
wi t hBi smut hconcent r at i oni sshowni nf i g.11
§5 1 000 show s a decr ease i n val ue of cohesi ve ener gy wi t h
i ncr easei nBi concent r at i onf r om 2t ol6at omi
250.000
Ii. CONCLUSION
249000 I nt hepr esent wor k, we had t aken a Ge- S e based
024681012141612% || ’ o f Ge-Bi - Se S
. quat er nar y a oy compr i si ng o e [ e
Bi smuth at % Geand Sn have been f i xed at 10 and 15 at omi ¢ %

r espect i vel y,andt henst udi edt hevar i at i oni n
of t hei mpor t ant physi cal par amet er s by var yi r
Fi g 10: Gr aphof Aver age Heat of At omic@atentondt i onof Bi smut hf r om 2 - 16 at omi ¢ %
wi t hBi concent r at i on has been est abl i shed f r om t he above i nt er pr et at i
. o . t hat physi cal pr oper t i esi nt hi ssyst em ar et
The aver age heat of at omi saati it dntHhe var i at 'C(%posi t i on dependent . TS & S 1 gl ass
tn B_' S".]Ut h concent r at i 168 J‘S_@@E@e syst em i sof speci al i nt er est becauseof i t spr ope
composi t i onf rom2t ol6at % i sdepi ct ed]l Qbfr i gatloe gl asses over a wi de domai n of
Whi chwer ef oundt o bedecr easi ngwi t hi n%rorﬁa&gsf f'i ons. However ,addi t i onof Bi smut ht o

Bi concent r at I on. combi nat i ondecr easest hechal cogenconcent r at i oni

The aver age bond st r engt h of t he syst em cant bg' ssyst[ em. Al mosF al 1t he par gmet 'er swer ef |
measur ed by cohesi ve ener gy. The bond ener gi esar @& Yy | i near Iy wi t h the variation in B
assumed t o be addi t i ve as per t he chemi cal C@ogent r at i on, t hus maki ngt he pr esent combi nat i
appr oach( CBA) met hod.[ 16] The cohesi ve eneuigt abl ef or phasechangeopt i cal r ecor di ng.

for t hefiS 6. S composi t i onwi t hvar i at i on

i nBi smut hconcent r at i onfrom2t o16 & EGERENCES

been measur ed by summi ngupal | t hebondener gi es ) ) ) . .
over al | bondsexpect edi nt hesyst em byt her gﬁ 4 iSgrfumar Ni r j har , Sakshi & A.Si ngh “St
gl ass- f or mi ng abi | i t yandst r uct ur al r i gi
modi f i ed (xG&MmE)s)100-xchal cogeni de gl assy
CE iC al | oys,” P hase Tr ansi t i ons,V ol .93, pp. 183- 196, Oct
2019.
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