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Evaluation of ANN, M5P, RBF, Reptree for Runoff
and Sediment yield

Sanoj Kumar, Birandra Bharti, H.P. Singh

AbElract: There are many water resources problems are e nature of pradizion anc astimatian of ranlall, mnct, contamination corsantration and water
stages ot Solving these preblems with the convintional technigues zre compulationally expersive and far fram {me real-hfe shuation. [T maost usaful for
watershed management. In the presenl study, runolf and sediment yleld ane svaluated respedlively by different model o the Magwan watershed. This
watershad & [peated on e upper pam of fne Sewar Rver in Hazanicegn euict of Jhorknend. The T pararmes TinEh, e peratore, roloive Pamidily,
wind velodity, dew point and output paramaters arg runaff, sediment yigid. The monthly data from 1983 to 008 are uszad For trasnng and fram 2007 to 20708
are ysed for testing. For the prediction of nunoff and sediment yiskd ifferent type af models are wsed e AWM. MEP, REF, Reptres In the present study
modal evalustion erteria i.e. NSE, GF, RER, Phiss, RA2 are coloulated. The vale of REE GG RER FEING and R*2 of Rurcff are found as. 0,92, 098020,
015, 0,95 during saibration and .98, 088, 0.43, 0.56, 0,88 during validation and ihe evaluation critaria al WSE CC.RSR, PBRIAS and A2 of Sadiment Yield
are found as 059, 095, 0.46, 067, 059 during catibraticn and 098, 096 058, 0o, 088 durlng validation. In 1he sudy we feard that predication of sunoff
ared sadimert yield value MSP modal & the best madel Kaywords: WMSP, AMMN, RBF, NSE, 20

¢
Kumar et al. (2005) used artificial neural networks (AMMs) in
1 INTRODUCTION rainfall-runoff modelling has suggested certain issuss that
The hydrological phenomeana, the variation due to runoff and are still not addressed properdy (33). Sarangi and
zdiment yield in the calchment, A linear and non [inear Bhatiacharya (2005} developad for the prediction  of
ydrological models have been developed in 1930 for sediment yield wera validated using the hydrograghs and silt
explaining the processes of rainfall | runoff and sediment load data of 1995-1906 for the Banha watershed in lhe
yield n the watershed and thess very usafill for the Ugpper Damaodar Valley in Jharkhand state in India (32)
prediction .Many parametsr s are required to process the _Raghuwanshi et al. (2008) developed to predict both runoff
hydrological model ke surface roughness, watershed and sediment yield on daily as well gz weekly basis from
treatment, conservation practices , sail moisture variation , simple Information of rainfall and temperaturs (300
soll horizen topographic data | watershed treatment, land Upadhayay et al(2009) predicted Runeff and sediment
uses, soil characteristics etc.For describing the hydrological yield from an Indian watershed dunng the monsoon penod
model following assumplion are made , 1) Uniform soil were foracastad for different time periods (daily and weekly)
group 2juniformly distibuted owver the catchment s using the back propagation artificial neural network
sediment produced in the  catchment 3)5lope (BPANM) modelling technique(4). Goyal (2014) predicted
approximations etc. Thie assumptions are very useful forthe fhe sediment yield generated within a watershed is an
development of classical model. Apart from that, ANN basead impertant input in the waler resoOUrces planmning and
approach method is very flexible for the determination of management (29). The focus of present study is to evaluate
catchment  characteristics,  The atificial  neural the parformance of ANN, M5F, RBF, Reptree for Runaff and
network{ANM} approach includes both linear and non linear Sadiment yield in Magwan watershed of the upper part of the
concepts for the development of model | The ANN model Sawani river in Hazarbagh of Jharkhand.
minimises the amor effectively, Kumar et al. (2002)
investigated utility of AMM for the estimation of daily 2 STUDY AREA
ﬂﬁf&fﬂ;ﬂm ?g‘iﬂ;ir;iﬂmﬂéﬁmﬁg - ?gz;p'ra{li.?ndet{ﬁ The Nagwan watershad is located at the upper part of the
:_'EDEB} usad ANM 1o forecast draught and i resuﬁ Sewani river batwean 852500 to 85.4300 E longiludes and
A bttt o 15955 e 23,0900 to 24,1200 M latitude within the Damodar-Barakar
[aige Fl poels Mpndicaniiymprove catchment in India. The watershed is just 7 km from the sail
the ability of ANN o foreeast the indexed regional draught . :
(23). Jain et al (2004) applied knowledge of ANN to analyze conssrvaion dapatment of DVC. ai azanbagh,
e ég”! kit n-‘etenljun data (21) Jharkhand. The catchment s rectangular in shape with an
g area of 92.46 sq. km shown in figurel, Geologically, the
area is quita complex, having recks of varying compaosition,
the =oils of the area are mainly of clay leam type. The
maximum and the minimurn elevations of the area are 637
m and 564 m, respectively from mean sea level The
catchment has very undulating and imegular slope varying
« Sangj Kumar, M. Tech student, Department of Waler Enginssring arnd from 1 to 25%. The area experiences sub-humid
Management, Cantr'ﬂ'u!r Um‘urg;urg 5;.;, ﬁhﬂ;ﬁjﬁd’;—_ﬁaﬂggﬁfﬂﬁnﬁ sub-tropical monsoon type of climate, characterized by hot
sencikumar, clifamail corm Bl rr Birandra Jhan, summars (4000C) and mild wintars (400C). The tetal annual
ﬁﬂ%ﬁﬁﬁ; Uﬁﬁ;ﬂr Jh‘;tkh‘:;f’;ndfiggg%ﬁ.f precipitation of 1200 mm is distributed mainly between June
birgndrabhari@gmai com to September. The mean monthly pelative humidity vanes
H.P  Singh, Professor. Oepanmant of Water Engingoring and from a minimum of 40% inthe memthofApl to a maximum
Managemant, Cenlral Univarsily of Sharkhard, Inetia-826205. Ernall of 85% in the month of July> S
singh.harendra ! 21 @gmal com cay Nl R
[ [ V2 RET
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ANALYSIS OF STRENGTH OF LAMINATED COMPOSITE PLATE

Vikeant Kumar', Prof Kapil Soni®
"M.tech scholar Rabindranath tagore University Bhopal
“H.0.D of Civil Engimeering Department Rabindranath Tagore University Bhopal

ARSTRACT:  Comprosites  are advgnced  enginecring
materiuls with superior properties that can be modified
among the purpese af application. The requivements of the
dasign gre accemplished by e combisation of tve or siere
distfnicr meaterioly fn macrescupic scale in grider b Improve
the desived. propery fike Streppeh, Seiffness, Corresion,
Resistance, Fatipue, Life, Weipf, Aftractiveness, Thermuol
insufatton or Conductivity, The mdvanced  irmproveremts
pererally result In challenging desipn applications which
regrire professional expertise, Thefr Righ strengift —io-
welght rofio exceeding thal of ifie consiituends s e main
attribte which makes mechanies of comiposite materials o
muore popelar area of interest. The user af fiher reinforced
coripasite materinls fras increased rapidly in recent vears
Application flalds af compaosite mteriale are continuasly
expanding frone fraditienal apolication areos soch as
mifitary atvcraff fo verlous enphicering flelds such as
artomeehiles, robmics, dey to day applicaticns, Guilding
imedusrey e

Several researchers The Singh and Kumnere (T998), Akfras
apd Li (2087) und Garesan and Lin (2008), reported el
Sirst ply foifure foad A computer code las been developed
ta predicd the heluvior of fominated composite skew plate
wsing  higher order shear defarmation. theorp  After
exploring the performance of the present FE model based
o the DT, some mew probiem are salved to sindy the
Jaifure foad of lamiinated comiposite shew plate Varfows
femingied composite skew plate having symmetric, anii-
spititcteic fomingtion schemds swbfected 1o umiformiy
efstributed foad are considered for six bowndary corditfons
(888, OOCC, S80C, SCSC, OCFFOFCE),

Keywords: famingled composile plafe. first ply folfure,
HAEDT

I. INTRODUCTION

Compites are advanced enpineering matenals with superior
properics that can be maodified among the purpose of
apphicstion, The requirgments of the design are accomplished
by the combination of two or more distinet marcrials on
macroscopic scale i order to improve the desired properties
like strength, stiffiess. comosion ftesistance, fatigue Bifi,
welght, atoactivencss, themal insulamon or conductiviey

The advanced improvemnents generally result in challenging
design applications which require professional experfise.
Their high strenpth- to- weisht ratio exceeding that of the
canslituents 15 the mam attnbute which makes mechanics of
composity materials & mare popular areq of intergst,

LAMINA & LAMINATES
Lamina- A lamina i a huilding hlock of a laminate. It is a
shcet compnsed of fibgrs, The fikers can be bidircetional,

unidirectional, woven, costinuous -or discontinuous. The
fibers are distnbated noa matdx which can be metallie,
organic or cgramic, The principal functon of matrx 15 ©
protect and support fibers. It also provides means for
distributing load betwieen the fibers,

ORIECTIVE AND SCOPE ()T
PRESENTINVESTIGATION

The ohjestive of the present investigation is to predict fiess
plv failure load of lammated composite plate having
uniformly distribirted load. The formulation is implemented
by a computcr cade develaped for this purpose fo carmyout
statie analysis, D state asalvsis, the solution of the
governing squaticn is camed oot by factonzing the structural
stiffiess  matrix osiog the  technigne  of  Cholesky’s
decomposition, The eigen valug problems are solved by the
simulianeous iteration fechmique of Comr and  Jennings
{1976},

The computer code based on the efficient layer-wise finite
clement model 15 nsed to calculate first-ply failure load
covering different features such as plate boundary condition,
stacking sequence, thickness ratio and skow anple. The
results ohtamed 1 the foom of load, deflection, siresses ave
presented m tables as well a5 in graphical manner. The
convergenes of results with mesh refinement is fested with
different lanina combinations and 1/ ratio. In many eaes,
the results abtained by the proposad model are validated with
thee help of published results In addiion o thase, a large
number of new resules specifically for laminated composite
plates are presented for future references. Thowsl somc
rasulis are available for simple cases of laminated composite
plate but there is no published result fior the case of laminates
baving varving skew anglc. hda raoo, plate boundary
candition and ply stackng,

II. LITERATURE REVIEW
For theproper design of leminated composite and sandwich
laminates, the modelling of transwerse shear stresses at the
lzver interfaccs  (imtcr-laminar shear stresscs) s quitc
difficull. The effect of shear deformanon is fownd important
due-te relative weakness of the matenal in shicar compared to
stretching tor that mason:, the shear deformanon should be
accurately modeled for lamimated smucturcs to abtain
consistently pood resulis: for o ostresses and deflections.
Investigation on composite and sandwich plates started .
mid 20" centory but research started and expanded mone
imtensively aver the last 30 vear. With widely moreased
application of laminated composite plate m the industry,
restarchers all over the globs started exploring differcme
aspects of plates. In the beginning, bending, twisting
characterstics wore started . being explored using. complex

Copyriglt 2020, Al rights reserved,
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Wind turbine electrohydraulic Srewn
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transmission system control for sl e
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maximum power tracking with pump SSACE
fault

Meeraj Kurnar{s, Paladugu Venkaiah, Bikash Kumar Sarlar
and Subhendu Maity

Abstract

The wind power generation system plays a significant role in the powar sector as it is an erpironment-feiendly green
power system, incredsing power demand, and technological development in wind powar systems. Wind turbine systems
are exposed to the harsh environment with contiuous variation of wind spedd with' gusts causing damage and failure n
system components along with the fluctuation of generated powar The hydrosmtic transmission system has become
ane of the promising solutions aver the gear transmission system for transmitting power fram the turbine rotor 1 the
generator, Further o reduce power generation cosks in wind power systems, o suitable control system with pararmeeric
uncertainty and system fault plays a significant rale, In this study, the 5 MW wind turbine mode] has bean developed with
the combination of blade element mementur theory and the elgctrobydraulic transmission syscem medel, Moreover
the wind turbine system model has been imposed fault (n the pump of electrohydraulic transmission syster. The pro-
posed wind turbine syscem model has been validared wich the existing result. The blade element momentum theary hias
been used to estimata the optimum pump turbine couple rotaticnal speed for maximum power tracking, Double loop
caontroller has been used for wind turbine power transmission system control. The first controller loop has been used
for pump and wind turbine system speed contrel for maximum power tracking, as a passive fault tolerance controller
and the second control loop for mator and generator system speed contiol to regulate the frequency of the generated
power. Interval type 2-furzy propartional-integral—derivative contraller are suitable for high degree of uncertain system
|ike wind power system due to their footprint of uncertainties. Proper choice of footpring of uncertainty provides robust
perfcrmance against uncertainties and dynamic performance. Hence, the primary and secondary controller has been
developed as interval type Z-fuzzy propartional-integral-derivative with imertial waight local search—based teaching-
—~ learning-based optimization contreller. The inertial weight Iocal search—based teaching—learning-based optimization inter-
val type 2-fuzry proportional-integrab-derivative controller perigrmance has been studied with benchmark sinusoidal
test signals. The proposed inertial weight |ocal search—based teaching—earning-based optimization interval type 2-fuzzy
proportional-ntegral-derivative controller performance has been also compared with conventional proportional—intes
gral-derivative and interval cype 2-uzrry proportionalntegral—derivative controller. The proposed system performance
has been compared with contemporary reporeed digital bydrostatic transmission wind wirbine system and recently
reparted controller with consideration of fault in the pump, The proposed inertial waight local search-based teaching—
learning-based optimization interval type 2-fuzzy proportiona-ntegral-derivative cantroller performance has been.com-
pared through integral absolute error with interval type -fuzzy propertionabntegral-derivative controller and recently
reported propertionaHntegrab-derivative shiding mode centroller obtained as 0.0016, 0.0029, and 0.0031, respectively.

Keywards

Electrobydraulic, fuzzy type 2, transeission. wind turbine, teaching-learning-based oprimization, Inertial weight local
search
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Condition monitoring of hydraulic transmission system with variable
displacement axial piston pump and fixed displacement motor
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1 NF O ADSTRACT

Electrohydraulle power transmissien systems are wsed in indugtnies, automobules, mining, aircraft, wand
reuf Bt gt moachise foo et To incnsase salety and meliability, it has become essential to know the
health of the system components. So, faule decection of cransmissian systerm components has boocome
nevessacy tooreduce mainlenance owsts and prevent accidents. The Jeakage based health monitoring o
a transmission systcem with variable displacement axial prston pomp and Axed displacemeant hydraulic
mokir has been studisd In the present investization, an axial pisten pumyp of the transmission system
hias Leen anabyeed for fealth menitoring Mathematival modeling of the transmission system as s
carried gub in details, The wear bebween pston and cylinder bore has been considered a5 the primany
cause of fault, The deviation of few characteristic frem normal flowe due to lncreased leakape gap has
been considered as a parammetes For pump healdh monitoring, The performance of Die [ransimigsion svs-
tom has been studicd due toowariatian pump leakage fow due 0 increase leakage Eap. The present inves-

Feyasants:

Cardition monilaring
Asial pISTOR pump
leskaims
Iramsmissen sywstem

Fault degection

tigatien bas been carmsd out through a simudation study in Matlab Simulink environment.

@ 2020 Elsevier [td, all rights reserveds
Selecrion and Peer-review ander nesponsibifity of the scientific committee of the [ntcenational Bechan-
ical Enpineering Congress 20749 Materials Science,

1. Introduction

The industrial aucomation and integration of machmes o a
common platform through the intgrnet of things has become
Soeal Deends of developeent. The integration of the different
devices in 4 common platform can be executed throwgh sensor
interration and proper controller desien. To improve productiviey
in the indwstries, bealth monitoring plays a sigmficant sole
Recently cesearchers are reparted significant <onteibubions
towards condition monitoring [1-5] of system components in
rranutacturing. industries. The electro-bvdraulic power transmis-
sign system can he used in industries, automobiles, mining, marine
systemm, wind tocbine system, hybeod vebiieles, military, machme
tool technology, etc, The electro-hydraulic poswer transmissio 5ys-
tem can be used for short distance and high power fransmission
condition, The advantages of the hydrostatic power transmission
system ace robust, goed contreliabilicy, high power to weight ratio,
the self-lubrication property so forth. The critical companents of

= Curresprnding -aulwor.
E-ntall aeftress: woe iy Kamarieatima ba (N, Kumark,

Tetegre: uduizone ! S WEHED noac pr A DI EE T
2214-7B53 M 2020 Elsevier Lod, All rphrs rescrved,

Seluetion and Peer-review wikdes respensibiliny of the séaentific commimee o the Internationd Mechanical Englneening Cengress 2019 Materials Stience, -~ l'

the modern power transmission system-are positive displacenient
hydraulic pump, hydrawlic motor, contmol valves, and prime maover
such as eleditic motor, [C engice to drive pomp, control systenm,
cther accessories hike sensors, data acquisition systeoy, e o
industrial applications, it has become very much essential to mon-
ior the health of the transomssion system and ifs components.
Some researcher has reported research on health menitoring of
hydraulic transmission system, Among those, Zhag [6] reported
condition monitoring of hydraulic crane for tilting, rotating, feed-
mg operabion by vibeation sigoatore. Durmg the last fifty vears,
favw researchees have himited actenton o conditien MOniCoring
af the hydrastatic transmission system and its compenent perfior-
miance. Li | 7] reparted condition monitaring of the axial piston pos-
wive displacement pump.. Athianasatos et al |8]) bond graph
approach for [kt diapnosis of the hydraulic system through inter-
nial Jeakaze detoction.

Mareover, Kazavi |9] pot forward on Kalman filter for health
menitoring. which has a model-based online health maonitor tor
Iywdraullc autumatic fish processing machines. Sore rescarchers
have reported the simple mathemacical modeling of the closed-
Ieop hydrostatic. transmission system, Although, Mandal et al.
110} developed the detailed modeling of an axial piston pump (©

i

Please rite this article as; N Kumar, B Komar, Bikash Kumar Sackar ot al, Condition monitering of hdraulic fransmission systent witl var ] I'_ﬁ o
ment &l piston pump and Gxed displacement motor, Materials Today: Procesdings, hetps:) el erg 10016 matpraidos =27 |
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Performance Analysis of the Swashplate Axial Piston Pump with Hydraulic
Fluid Temperatures

Meeraj Kumar¥, Rahul Kumar, Bikash Kumar Sarkar and Subhende Maity
Department of Mechanical Engineering, Mutional Institute of Technology Meghalava, Shillong 793 003, Meghaluye, Indiz

Recehved I3 June 2020, pevised 14 Cotaner 2020 aocepbed 20 Octodes 2021

Wariable displaccment axial piston pump can he used inon hydraulic syseem 1s the primary souree of fhuid power, which s
suitable for high pressure aisd bigh elficiency, The power can be lransfer inoa lydrolic svstem with e halp of the fTuid
meodium, The oil leakage problem in various parts of the pump, cspeeially the intemnal leakages in the piston-cylinder, swash
pirte-slipper pad and walve plate-cylinder block, seriously aftect the performance of fhe pump, Therelore, it is imponant o
know Ure properties of the flaid and s efTect on U sysem perfommuanees. To study the perfomances of an wcal piston pumg, 2
non-linear mathematieal model has been developed. The developed mode! has heen validated with the existing results. The
wilidated pump model has been wsed tor perfommance analysis of the system, Moseower, the infliecnee of hydraulic mineral oil ax
different temperatures an the pision chamber pressuce, sutput power, and leakage flow' in piston-cylinder has been explond.
The present investipation has been pecformesd in MATLAR Simulink 42 environment. The simulstion cesult shovws thut the
punip operating emperature rangs can be set as 300 to G050 for moderaee ripple and onmut chamber pressore,

Keywords: Hydraulic system, Bulk maoduolus, Chamber pressure, A1ATLAR Simulink

Introduction

The swash-plate type axial piston pump can be
used in a hydraulic svstem as the maln fluid power
source; In fluid power systems, power 15 translerred
through hydraulic oil, therefore the oil propertics like
density, wiscosity., and bulk modulus affect its
dynamic performance. Apart from  hydraulic oil
properties, oil leakage also affects the performance of
the hydranlic system,! Various types of hydranlic oil
can he nsed for fluid power systems based on their
properties, Hydraulic systems suffer from hoge
energy  loss as they operate at high pressure.
Besearchers  are  attracted to enerpy  efficiency
rescarch  of  hydraulic  systems.  The  dynamic
performanee of hydraulic system degrades due to
leakage of bydravlic fluid in the system while
operation and variation of oil praperties due to change
of oil temperature.”™

bany previous rescarchers have reported on the
reduction of pressure ripple and [low ripple using
groove geometry and different controller design. Only
a few have studicd the temperature analysis on
chamber pressure and output power of an axial piston
pump by using different hydravlic fluids. Kim e all
{2003)"™ conducted an experiment on the axial piston

* Author for Comespondencs:
E-imail: yadavjiskiagimel.coim

pumgp to measure the fluid film thickness on the valve
plate using hiydraulic oil a5 a fluid medium, Javalagi ef
af (20127 studied the different hydreaulic fluids
available and their effect on systemn performance. They
found that for low dynamic viscosity, the efficiency of
the system decreases. The noise of the system has been
significantly reduced by using mineral oil and synthetic
oil, Recently, Song ef al. (2018)™ reported research an
the  influence of tempersture on piston-cyhoder
interface |eakage in an axial piston pump. The
efficiency of the axial piston pump decreases with
increase [ temperature as coniact time increases
moenotonically in the form of hyperbolic tangent.
Kazama (2009, 2015)™" and Kazama ef af. (20100
used thermocouples amplifier for measurement of
termperature on bearing and seal parts of wvariable
displacement pump. They have considered mineral oil
of WVG22 and a water-glyveol having a temperatute
range of 20 to 40 degrees. Finally, they concluded that
lemperature raises much less usiog water- %chﬁl-oll as
compared to mineral oil. Cal of al .{21]'15}" ! Eeoefal
015" and Cancino er al (20180 studied the
effect of hydraulic oil temperature on lbological
behavior of steel-steel contact and performance of
engine lubricated at higher temperature respectively.
Along with that, Borghi er af. (20091 and Tang ef of
(2017, 2008 i investipated numerically the dynamic
behaviar of axial piston pump, mu}sarka-hpﬂcr h-agrmg-_s,
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ABSTRACT

Energy Plays ae essenttal rale i i developraent process, N i siprsst bupossitle o echiese sustrinnble develapneit withoit epergy,
“Since wecess fo naeelernt serey les ot the heeve of lumen developneent, The evergy raqeirement i@ inereasing steadiy worldiide, and
Hiis veqeirement ts being et by both contentiona! {noee-reoalle) erd non-covien tional frepemnchie) sonerpy soarces. 1 3s midw redlize
it vencionbie sreres Ies 40 b wsed b0 greater extent 5005 o achiere the coumitry gonks, de reduetivn of greenfuse goses and energy
dewrand flfiltzent, Due ta nap-aoeilability of sufficient resowrces wad i considerable ainowat of enission of paliutiants fone conven Bl
soeerces gl the froredsing comstraints fed bu M inteenationel ngneentend, In fret, de liee with the problenis and difficulties of soipderce
af wem beelinplagies, e are bavriers b0 olar ey wse fet onese difficulty A moosing and aperaling solar energy syshans peeny
resemrels exipminetions shour that @ satar pandl practically converts 30-20% of encrgy incdent on if fo elvcirienl energy, To éncrise dhe
efficiency of sslir pmtel o Maxhaes Power Poird Trecking eppreach is wecessary. The objechive of this ememinafion fo the wfe of
plintoniltaic (PY) applications are dommating in Hhe rencrible cneryy marked foday, The wise i PV spplicelion s malbly due fo the
iproved PV efficieney end ifs Teme marginel cests, Along with Hos surge of PV gpplicetion 31 todey's elechromc industey, te weed for
sirore glficient DC-DC comverters that fafegrate with the PV gavtels qri also i deind. Asofler fpartant aspect is M develomnet ofa

controller for the power conzvrler board, which aluys ersures Hie wracmum powoer out of the PV pincls.

KEYWORDS

Renewruble Eneryy, Blake Voltic cell; Selar Energy, DC-0C Converters, Green Energy Generalion.

1. INTRODUCTION

Renewahle energy is eneray thal can be obiained nsturally,
Matyral resources such as sunshine, wind, Gdes, waves,
biomass, and geothermal hest are wsed o create it In
contrast to fossil fuels, which are rapidly depleting, such
resourees arg inexhasstible. Another signifieant issue
vorkine apainst fossi] foels s polluton cansed by their
combustion. In contrast o s conventional equivalents,
renewable energy sources are recogrized Lo be eleaner and
produce ehorey, without the adverse impacts of pollution,
despite the world's increasingly dimintshing stocks of fossil
flels.

The merker for renewsble enerey techoolosy bas been
steadily cxpamding, and renewable enersmy  projects
performed by developing couniries contribute o poverty
redoction. Becouse of mass production and marker rivalry,
g well us widsspread adoption, renswable snerpy solutions
are beooming more affordable.

There wre vanous sorls: of rencwable energy  sources,
including

. Sofar cnergy

Solar energy i a sipnificant soume of renewable energy.
The jun's cnerpy s coprared ds hedt and radiant lght, Solar
cacriy can be used to generate solar thermal energy, which
i5 nscd in space heating, Solar energy may also be
transformed into electrical encrmy, which can then be wsed
for a varety of purposes. [ hes o hogher inital insailation
cost, but it provides lonp-term benefils,

b, Wind energy

Using wind wrbines, wind power is generated from wind
flow, The wind's kinetic encrgy can be wined (o mechanical
energy, which can then be tremsierred o electrical enerey.
Wind murbines are used o callect energy from the wind. An
air turbine's output power i3 exactly propordonal to the cube
of wind speed.

c. Hydro energy

Hydropower i a type of renewable energy thae can be
lamessed and converted into electricity and iz found in
flowing water. Hydropower is increasingty-being uscd in
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Abstract
To inculcate the sreen Home Energy Management System (HEMS) based on ZigBee communication. The
feedback on energy consumption to energy users is known to be effective to reduce fotal energy use. A typical
HEMS just shows the energy consumption of the whole home and home applianees. Users cannot figure out how
efficient & home appliance is, comparcd to the others. So it is necessary to compare the energy usage of home
appliances 10 that of the same kinds of home appliances, This paper deseribss more efficient green home cnergy
management system to reduce power consumplion i home 2red on energy comparizon. '

Keyword- HEMS, ZigBee, Encery Usaee, Homa Appliance.

Introduction

As more and more home appliances and Green Home Energy Managemeni Related
consumer  cloetronies  are  deploved,  power Work
consumptica in home  ared tends to grow, The la the proposed preen  heme enérgy
cureent energy crisis and greenhowse effect requine management system home appliances are connected
more efficiont energy management in all areas, Users ta the electrical outlets.In fig. | heme section | & (I
can contral the energy consumption situation aof transmits the energy usage throwgh Fighee
houselold appliances, and ean save 5% to 15% of the communication to the monitoring section fig2.
power consumpiion in each manth on average [1] [Z]. Electrical outlets are connccted to the home section [
Therefore, reducing enerpy use in homes is a very & 11 fig.land it measures encrgy usage by energy
challenging target to mitigate the enerey crisis and meter. The electrical outlets have a function of
the envirenmental problens. The technology to reduce encrgy measurement of home appliances and the
and manage home energy use is known as home capability of ZigBee communication as in[5].The
energy mamagement system (HEMS). Architecture of HEMS in the home server gathers the encrgy
home energy saving systemn based on cnergy- information from the electrical outlets and displiys
awarensss was propeosed for réal-lime home energy hourly, daily, weekly, and monthly cnergy usage of
manitering service and reducing standby power of home appliances with this a wser can flgure out
home  appliances [3]. A number of HEMS were detailed enerey information. . The electrical outlets
proposed and developed [4]. The previous HEMS's also identify whether the conneeted home appliance
monitored and controlled home devices, and showed is turncd on or tumed off and whether it is on the
home etergy information. Howewver, the previous standby state o the normal state by measuring the
works just showed the energy comsumption consuming power, And comparizon of enérgy usage
information of homes and home appliances. Users is done by using reference ar typical eneegy values of
cannot figure oul whether a specific home applisnce heme appliances.

is energy efficient. It is necessary 10 coOmpan: energy
usage of a home appliance to that of the same kind of
typical hame appliances or other’s Lome appliances,
This paper presents &  green home  energy
management system through comparison of energy
usage between the samg kinds of home appliances.
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Alvvtraat .
forl s the 1tiguee damain that will werk on various things tha enables luman bewng fo imferacl wirh web
wivices o5 wall oo helps 1o obroin the gool of creating o siar! warld In this context the researeft and L
evedapmenr chaflenges to ereate o start world, fol works In aff the flelds such oy making smary ciy.
i develuping smard (ravsporiation sysiein, moking smar indusiry and many ofher things. The gval of
Internet of Things Is to connect the .pﬁ'npflf, objects, places at anywhers by introducing various new
Ir"""-'m‘~ priedig, This &5 the aim of 10T fo connect the people, places, things together. A Web service is o trpeof
- soffware application providing platform for [OT hased profocols, This paper presents the glance on rh-{'

1O und o list of 10 commen challenges faced by enterprises that cause guality issues, leading o the

jraspect fodlure, wreluding budges oVerrnms and lang completian times.

Kepward: Web service dictiongry, WDL, SO4F, Wah Server e 3

I. Introduction i
The Interniet of Things (1T refers to a system of interrelated. intermet-connested objects that are able

collect and transier data aver 2 wireless netwark withoul fwman intervention. The Tnternet of Things

(16T describes the network of physical objects—"hings"—that are embedded with sensors, soflware,
and other Leehnologies for the purpese of connccting and cxehanging data with vther devicos and: systems
aver Ihe interiet. These devices range frorm ordinary hovsehold ubjwm o ‘iﬂplﬂsilcaltd industrial tools,
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™ A Survey on LoT and Big Dita Relatinuship and Challenges
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AAbsreaet

Toduy, technotogical achvgrees are Raining  mORRHLHT i e fives of wsers, bl alsa in ihe
world nf business, health, tnefustry, ane the smilitary. Ore of the most prowsing rﬂ::!muiragées is the
1007 or Intermet of Things, which will atfow physical ehjyiey (o conneel to the frternel, thus
optintiziig their furclioning by generaiing data. Mowever, 08 world where data is hecomig
hing, {0 ot be francied efffcizntly carich the means of TT st aifow to sfore an ever-iRErAasiig
by of date, Thiz is where Big Data takey on s imporiance, Big Data Fefars 0 MUEEEVE SEL af
Jate tha mo comventiam data monagemend il cav handle Big Data ix therefore a eeHeep!
that alipws acesss o gigantic dalabaies in regl time f fas ihree tatkn fectures. Big Dada's
waufer plfectives aré la fmprove a compamy’s or System's J'Esponsiveress 1 o targe amount of Hdala
cidleeled, increvse productivity qand refine Ruowledge af cusnde) fiefaviar, 80 thet i cai affer
personatized offers er adverr.;‘wmﬁms and ereate new frevds, The hafernel of Things will contpiise

iy mitfian of fsiems, o which some of thes beloags o big dara. Th g ated frfin-matian

from these syutents represent, veally big daley systenis. The problenis apikteg frome s B dewfods,

dater cind prcessing coming torgeiher e Likened ta am interautional market, wirh similar challenges.

These big dute problens i fhe foT are pevicwed frama pelighiitiy ergindering perspecnive.

Keyueapds:  Big Faarten, Aig: Pittes Chalfenges, Volume of data, Pelocity af dala, Inf
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