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this book presents cutting edge emerging technologies and approaches in the areas of service oriented architectures
intelligent devices and cloud based cyber physical systems it provides a clear view on their applicability to the management
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and automation of manufacturing and process industries it offers a holistic view of future industrial cyber physical systems
and their industrial usage and also depicts technologies and architectures as well as a migration approach and engineering
tools based on these by providing a careful balance between the theory and the practical aspects this book has been
authored by several experts from academia and industry thereby offering a valuable understanding of the vision the domain
the processes and the results of the research it has several illustrations and tables to clearly exemplify the concepts and
results examined in the text and these are supported by four real life case studies we are witnessing rapid advances in the
industrial automation mainly driven by business needs towards agility and supported by new disruptive advances both on the
software and hardware side as well as the cross fertilization of concepts and the amalgamation of information and
communication technology driven approaches in traditional industrial automation and control systems this book is intended
for technology managers application designers solution developers engineers working in industry as well as researchers
undergraduate and graduate students of industrial automation industrial informatics and production engineering

the vol 6 of this book series contains 21 chapters written by 94 contributors experts from universities and research centres
from 21 countries argentina austria brazil china czech republic denmark finland france germany india italy japan mexico
poland romania russia slovenia switzerland thailand uk and usa this volume is devoted to various chemical sensors sensors
for various gases nucleic acids organic compounds nanosensors etc and biosensors this book ensures that our readers will
stay at the cutting edge of the field and get the right and effective start point and road map for the further researches and
developments by this way they will be able to save more time for productive research activity and eliminate routine work with
the unique combination of information in this volume the advances in sensors reviews book series will be of value for
scientists and engineers in industry and at universities to sensors developers distributors and end users

this book constitutes the refereed proceedings of the 7th international workshop on software engineering for resilient
systems serene 2015 held in paris france in september 2015 the 10 revised technical papers presented were carefully
reviewed and selected from 18 submissions the papers are organized in topical sections on development of resilient systems
verification validation and evaluation of resilience case studies and applications

this book constitutes the refereed proceedings of the 8th international workshop on software engineering for resilient
systems serene 2016 held in gothenburg sweden in september 2016 the 10 papers presented were carefully reviewed and
selected from 15 submissions they cover the following areas development of resilient systems incremental development
processes for resilient systems requirements engineering and re engineering for resilience frameworks patterns and
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software architectures for resilience engineering of self healing autonomic systems design of trustworthy and intrusion safe
systems resilience at run time mechanisms reasoning and adaptation resilience and dependability resilience vs robustness
dependable vs adaptive systems verification validation and evaluation of resilience modeling and model based analysis of
resilience properties formal and semi formal techniques for verification and validation experimental evaluations of resilient
systems quantitative approaches to ensuring resilience resilience prediction cast studies and applications empirical studies
in the domain of resilient systems methodologies adopted in industrial contexts cloud computing and resilient service
provisioning resilience for data driven systems e g big data based adaption and resilience resilient cyber physical systems
and infrastructures global aspects of resilience engineering education training and cooperation

this open access book focuses on energy efficiency optimization control methods and energy efficiency optimization
methods the mathematical proof of the multi unit operation energy efficiency prediction theory and engineering application
solutions are given by analyzing the commonalities of the efficiency curves of different devices and using the quantum
optimization method proposed in the book a nonlinear integer real number mixed energy efficiency optimization method
under constrained conditions has been demonstrated twelve application cases including hydropower plants transmission
networks distribution stations water pumping stations high speed trains electric vehicles electric ships central air
conditioning systems central heating systems wind power hydrogen production and multi engine rockets have been studied
in detail a key feature of this book is that the energy efficiency optimization of the system can be achieved without
establishing a complex mathematical model of the multi unit system this method is simple practical widely applicable and
versatile it is particularly suitable for readers who are interested in learning about energy efficiency optimization and energy
saving and carbon reduction solutions this book can benefit researchers engineers and graduate students in the fields of
electrical and electronic engineering control engineering power engineering and energy engineering

this book presents recent applications and developments in the field of communication signal and image processing covering
a wide range of applications for monitoring treatment and assistance this book provides insights into the theory applications
and perspectives relevant to the field of communication signal and image processing as well as the general paradigms and
methodologies behind them each chapter provides an enriched understanding of a research topic along with a balanced
treatment of the relevant theories methods or applications it reports on the latest advances in the field this book is a good
reference for graduate students researchers educators engineers and scientists and contains more than 10 chapters divided
into four parts as follows the first part of this book focuses on communication and networking systems it consists of four
chapters the second part is dedicated to video and signal processing and consists of two chapters the third part deals with

3 Scada System Simatic Wincc Open Architecture



Scada System Simatic Wincc Open Architecture

research in image processing and comprises four chapters the fourth part describes various approaches applied to medical
images and comprises four chapters

this book constitutes the refereed post conference proceedings of the 8th ifip wg 5 5 international precision assembly
seminar ipas 2018 held in chamonix france in january 2018 the 20 revised full papers were carefully reviewed and selected
from numerous submissions the papers address topics such as machine vision and metrology for assembly operations
gripping and handling technologies numerical methods and planning in assembly digital technologies and industry 4 O
applications precision assembly methods assembly systems and platforms and human cooperation and machine learning
they are organized in the following topical sections design and deployment of assembly systems human robot cooperation
and machine vision assembly methods and models digital technologies and industry 4 O applications and gripping and
handling solutions in assembly

now in its second edition the contents of all sections of the book have been revised and updated totally integrated
automation is the concept by means of which simatic controls machines manufacturing systems and technical processes
taking the example of the s7 300 400 programmable controller this book provides a comprehensive introduction to the
architecture and operation of a state of the art automation system insight into configuration and parameter setting for the
controller and the distributed i o the communication via network connections the available scope for operator control and
monitoring of a plant

selected peer reviewed papers from the 2012 international conference on energy and environmental protection iceep 2012
june 23 24 2012 hohhot china

this book details practical solar energy harvesting automatic solar tracking sun tracking systems solar trackers and sun
tracker systems using motorized automatic positioning concepts and control principles an intelligent automatic solar tracker
is a device that orients a payload toward the sun such programmable computer based solar tracking device includes
principles of solar tracking solar tracking systems as well as microcontroller microprocessor and or pc based solar tracking
control to orientate solar reflectors solar lenses photovoltaic panels or other optical configurations towards the sun
motorized space frames and kinematic systems ensure motion dynamics and employ drive technology and gearing principles
to steer optical configurations such as mangin parabolic conic or cassegrain solar energy collectors to face the sun and
follow the sun movement contour continuously in general the book may benefit solar research and solar energy applications
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in countries such as africa mediterranean italy spain greece usa mexico south america brazilia argentina chili india malaysia
middle east uae russia japan and china this book on practical automatic solar tracking sun tracking is in pdf format and can
easily be converted to the epub mobi azw epub fb2 lit Irf mobi pdb pdf tcr formats for smartphones and kindle by using the
ebook online convert com facility the content of the book is also applicable to communication antenna satellite tracking and
moon tracking algorithm source code for which links to free download links are provided in harnessing power from the sun
through a solar tracker or practical solar tracking system renewable energy control automation systems require automatic
solar tracking software and solar position algorithms to accomplish dynamic motion control with control automation
architecture circuit boards and hardware on axis sun tracking system such as the altitude azimuth dual axis or multi axis
solar tracker systems use a sun tracking algorithm or ray tracing sensors or software to ensure the sun s passage through
the sky is traced with high precision in automated solar tracker applications right through summer solstice solar equinox and
winter solstice a high precision sun position calculator or sun position algorithm is this an important step in the design and
construction of an automatic solar tracking system from sun tracing software perspective the sonnet tracing the sun has a
literal meaning within the context of sun track and trace this book explains that the sun s daily path across the sky is directed
by relatively simple principles and if grasped understood then it is relatively easy to trace the sun with sun following software
sun position computer software for tracing the sun are available as open source code sources that is listed in this book
ironically there was even a system called sun chaser said to have been a solar positioner system known for chasing the sun
throughout the day using solar equations in an electronic circuit for automatic solar tracking is quite simple even if you are a
novice but mathematical solar equations are over complicated by academic experts and professors in text books journal
articles and internet websites in terms of solar hobbies scholars students and hobbyist s looking at solar tracking electronics
or pc programs for solar tracking are usually overcome by the sheer volume of scientific material and internet resources
which leaves many developers in frustration when search for simple experimental solar tracking source code for their on axis
sun tracking systems this booklet will simplify the search for the mystical sun tracking formulas for your sun tracker
innovation and help you develop your own autonomous solar tracking controller by directing the solar collector directly into
the sun a solar harvesting means or device can harness sunlight or thermal heat this is achieved with the help of sun angle
formulas solar angle formulas or solar tracking procedures for the calculation of sun s position in the sky automatic sun
tracking system software includes algorithms for solar altitude azimuth angle calculations required in following the sun
across the sky in using the longitude latitude gps coordinates of the solar tracker location these sun tracking software tools
supports precision solar tracking by determining the solar altitude azimuth coordinates for the sun trajectory in altitude
azimuth tracking at the tracker location using certain sun angle formulas in sun vector calculations instead of follow the sun
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software a sun tracking sensor such as a sun sensor or webcam or video camera with vision based sun following image
processing software can also be used to determine the position of the sun optically such optical feedback devices are often
used in solar panel tracking systems and dish tracking systems dynamic sun tracing is also used in solar surveying dni
analyser and sun surveying systems that build solar infographics maps with solar radiance irradiance and dni models for gis
geographical information system in this way geospatial methods on solar environment interaction makes use use of
geospatial technologies gis remote sensing and cartography climatic data and weather station or weather center data as well
as queries from sky servers and solar resource database systems i e on db2 sybase oracle sgl mysql may also be associated
with solar gis maps in such solar resource modelling systems a pyranometer or solarimeter is normally used in addition to
measure direct and indirect scattered dispersed reflective radiation for a particular geographical location sunlight analysis is
important in flash photography where photographic lighting are important for photographers gis systems are used by
architects who add sun shadow applets to study architectural shading or sun shadow analysis solar flux calculations optical
modelling or to perform weather modelling such systems often employ a computer operated telescope type mechanism with
ray tracing program software as a solar navigator or sun tracer that determines the solar position and intensity the purpose
of this booklet is to assist developers to track and trace suitable source code and solar tracking algorithms for their
application whether a hobbyist scientist technician or engineer many open source sun following and tracking algorithms and
source code for solar tracking programs and modules are freely available to download on the internet today certain
proprietary solar tracker kits and solar tracking controllers include a software development kit sdk for its application
programming interface api attributes pebble widget libraries widget toolkits gui toolkit and ux libraries with graphical control
elements are also available to construct the graphical user interface gui for your solar tracking or solar power monitoring
program the solar library used by solar position calculators solar simulation software and solar contour calculators include
machine program code for the solar hardware controller which are software programmed into micro controllers
programmable logic controllers plc programmable gate arrays arduino processor or pic processor pc based solar tracking is
also high in demand using c visual basic vb as well as ms windows linux and apple mac based operating systems for sun path
tables on matlab excel some books and internet webpages use other terms such as sun angle calculator sun position
calculator or solar angle calculator as said such software code calculate the solar azimuth angle solar altitude angle solar
elevation angle or the solar zenith angle zenith solar angle is simply referenced from vertical plane the mirror of the elevation
angle measured from the horizontal or ground plane level similar software code is also used in solar calculator apps or the
solar power calculator apps for ios and android smartphone devices most of these smartphone solar mobile apps show the
sun path and sun angles for any location and date over a 24 hour period some smartphones include augmented reality
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features in which you can physically see and look at the solar path through your cell phone camera or mobile phone camera
at your phone s specific gps location in the computer programming and digital signal processing dsp environment free open
source program code are available for vb net delphi python c c ¢ php swift adm f flash basic gbasic gbasic kbasic simpl
language squirrel solaris assembly language on operating systems such as ms windows apple mac dos or linux os software
algorithms predicting position of the sun in the sky are commonly available as graphical programming platforms such as
matlab mathworks simulink models java applets trnsys simulations scada system apps labview module beckhoff twincat
visual studio siemens spa mobile and iphone apps android or ios tablet apps and so forth at the same time plc software code
for a range of sun tracking automation technology can follow the profile of sun in sky for siemens hp panasonic abb allan
bradley omron sew festo beckhoff rockwell schneider endress hauser fudji electric honeywell fuchs yokonawa or muthibishi
platforms sun path projection software are also available for a range of modular ipc embedded pc motherboards industrial pc
plc programmable logic controller and pac programmable automation controller such as the siemens s7 1200 or siemens logo
beckhoff ipc or cx series omron plc ercam plc ac500plc abb national instruments ni pxi or ni crio pic processor intel 8051
8085 ibm cell power brain or truenorth series fpga xilinx altera nios intel xeon atmel megaavr mpu maple teensy msp xmos
xbee arm raspberry pi eagle arduino or arduino atmega microcontroller with servo motor stepper motor direct current dc
pulse width modulation pwm current driver or alternating current ac sps or ipc variable frequency drives vfd motor drives
also termed adjustable frequency drive variable speed drive ac drive micro drive or inverter drive for electrical mechatronic
pneumatic or hydraulic solar tracking actuators the above motion control and robot control systems include analogue or
digital interfacing ports on the processors to allow for tracker angle orientation feedback control through one or a
combination of angle sensor or angle encoder shaft encoder precision encoder optical encoder magnetic encoder direction
encoder rotational encoder chip encoder tilt sensor inclination sensor or pitch sensor note that the tracker s elevation or
zenith axis angle may measured using an altitude angle declination angle inclination angle pitch angle or vertical angle zenith
angle sensor or inclinometer similarly the tracker s azimuth axis angle be measured with a azimuth angle horizontal angle or
roll angle sensor chip integrated accelerometer magnetometer gyroscope type angle sensors can also be used to calculate
displacement other options include the use of thermal imaging systems such as a fluke thermal imager or robotic or vision
based solar tracker systems that employ face tracking head tracking hand tracking eye tracking and car tracking principles in
solar tracking with unattended decentralised rural island isolated or autonomous off grid power installations remote control
monitoring data acquisition digital datalogging and online measurement and verification equipment becomes crucial it
assists the operator with supervisory control to monitor the efficiency of remote renewable energy resources and systems
and provide valuable web based feedback in terms of co2 and clean development mechanism cdm reporting a power quality
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analyser for diagnostics through internet wifi and cellular mobile links is most valuable in frontline troubleshooting and
predictive maintenance where quick diagnostic analysis is required to detect and prevent power quality issues solar tracker
applications cover a wide spectrum of solar applications and solar assisted application including concentrated solar power
generation solar desalination solar water purification solar steam generation solar electricity generation solar industrial
process heat solar thermal heat storage solar food dryers solar water pumping hydrogen production from methane or
producing hydrogen and oxygen from water hho through electrolysis many patented or non patented solar apparatus include
tracking in solar apparatus for solar electric generator solar desalinator solar steam engine solar ice maker solar water purifier
solar cooling solar refrigeration usb solar charger solar phone charging portable solar charging tracker solar coffee brewing
solar cooking or solar dying means your project may be the next breakthrough or patent but your invention is held back by
frustration in search for the sun tracker you require for your solar powered appliance solar generator solar tracker robot solar
freezer solar cooker solar drier solar pump solar freezer or solar dryer project whether your solar electronic circuit diagram
include a simplified solar controller design in a solar electricity project solar power kit solar hobby kit solar steam generator
solar hot water system solar ice maker solar desalinator hobbyist solar panels hobby robot or if you are developing
professional or hobby electronics for a solar utility or micro scale solar powerplant for your own solar farm or solar farming
this publication may help accelerate the development of your solar tracking innovation lately solar polygeneration solar
trigeneration solar triple generation and solar quad generation adding delivery of steam liquid gaseous fuel or capture food
grade co 2 systems have need for automatic solar tracking these systems are known for significant efficiency increases in
energy yield as a result of the integration and re use of waste or residual heat and are suitable for compact packaged micro
solar powerplants that could be manufactured and transported in kit form and operate on a plug and play basis typical hybrid
solar power systems include compact or packaged solar micro combined heat and power chp or mchp or solar micro
combined cooling heating and power cchp chpc mcchp or mchpc systems used in distributed power generation these
systems are often combined in concentrated solar csp and cpv smart microgrid configurations for off grid rural island or
isolated microgrid minigrid and distributed power renewable energy systems solar tracking algorithms are also used in
modelling of trigeneration systems using matlab simulink modelica or trnsys platform as well as in automation and control of
renewable energy systems through intelligent parsing multi objective adaptive learning control and control optimization
strategies solar tracking algorithms also find application in developing solar models for country or location specific solar
studies for example in terms of measuring or analysis of the fluctuations of the solar radiation i e direct and diffuse radiation
in a particular area solar dni solar irradiance and atmospheric information and models can thus be integrated into a solar map
solar atlas or geographical information systems gis such models allows for defining local parameters for specific regions that
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may be valuable in terms of the evaluation of different solar in photovoltaic of csp systems on simulation and synthesis
platforms such as matlab and simulink or in linear or multi objective optimization algorithm platforms such as compose
energyplan or der cam a dual axis solar tracker and single axis solar tracker may use a sun tracker program or sun tracker
algorithm to position a solar dish solar panel array heliostat array pv panel solar antenna or infrared solar nantenna a self
tracking solar concentrator performs automatic solar tracking by computing the solar vector solar position algorithms
twincat spa or psa algorithms use an astronomical algorithm to calculate the position of the sun it uses astronomical
software algorithms and equations for solar tracking in the calculation of sun s position in the sky for each location on the
earth at any time of day like an optical solar telescope the solar position algorithm pin points the solar reflector at the sun and
locks onto the sun s position to track the sun across the sky as the sun progresses throughout the day optical sensors such
as photodiodes light dependant resistors Idr or photoresistors are used as optical accuracy feedback devices lately we also
included a section in the book with links to microprocessor code on how the pixart wii infrared camera in the wii remote or
wiimote may be used in infrared solar tracking applications in order to harvest free energy from the sun some automatic solar
positioning systems use an optical means to direct the solar tracking device these solar tracking strategies use optical
tracking techniques such as a sun sensor means to direct sun rays onto a silicon or cmos substrate to determine the x and y
coordinates of the sun s position in a solar mems sun sensor device incident sunlight enters the sun sensor through a small
pin hole in a mask plate where light is exposed to a silicon substrate in a web camera or camera image processing sun
tracking and sun following means object tracking software performs multi object tracking or moving object tracking methods
in an solar object tracking technique image processing software performs mathematical processing to box the outline of the
apparent solar disc or sun blob within the captured image frame while sun localization is performed with an edge detection
algorithm to determine the solar vector coordinates an automated positioning system help maximize the yields of solar power
plants through solar tracking control to harness sun s energy in such renewable energy systems the solar panel positioning
system uses a sun tracking techniques and a solar angle calculator in positioning pv panels in photovoltaic systems and
concentrated photovoltaic cpv systems automatic on axis solar tracking in a pv solar tracking system can be dual axis sun
tracking or single axis sun solar tracking it is known that a motorized positioning system in a photovoltaic panel tracker
increase energy yield and ensures increased power output even in a single axis solar tracking configuration other
applications such as robotic solar tracker or robotic solar tracking system uses robotica with artificial intelligence in the
control optimization of energy yield in solar harvesting through a robotic tracking system automatic positioning systems in
solar tracking designs are also used in other free energy generators such as concentrated solar thermal power csp and dish
stirling systems the sun tracking device in a solar collector in a solar concentrator or solar collector such a performs on axis
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solar tracking a dual axis solar tracker assists to harness energy from the sun through an optical solar collector which can be
a parabolic mirror parabolic reflector fresnel lens or mirror array matrix a parabolic dish or reflector is dynamically steered
using a transmission system or solar tracking slew drive mean in steering the dish to face the sun the power dish actuator
and actuation means in a parabolic dish system optically focusses the sun s energy on the focal point of a parabolic dish or
solar concentrating means a stirling engine solar heat pipe thermosyphin solar phase change material pcm receiver or a fibre
optic sunlight receiver means is located at the focal point of the solar concentrator the dish stirling engine configuration is
referred to as a dish stirling system or stirling power generation system hybrid solar power systems used in combination with
biogas biofuel petrol ethanol diesel natural gas or png use a combination of power sources to harness and store solar energy
in a storage medium any multitude of energy sources can be combined through the use of controllers and the energy stored
in batteries phase change material thermal heat storage and in cogeneration form converted to the required power using
thermodynamic cycles organic rankin brayton cycle micro turbine stirling with an inverter and charge controller B aTon kHure
noapobHo ABToMaTuyeckasn solar tracking BC tracking systems solar Tpekepbl 1 BC tracker systems NHTennekTyanbHbIN
aBTOMATUYECKMIM COTHEYHOMN CNEeXXeHUs ABNAETCSA YCTPOMCTBOM KOTOPOE OPUEHTMPYET NONE3HYIO HAarpy3Ky K conHuy Takoe
nporpaMMmpyeMbii KOMMbOTEP HA OCHOBE COJIHEYHOW YCTPOMCTBO CNEXEHUS BKAOYaEeT NPUHLUMbI COTHEYHOMN CrIeXEHUS
COJIHEYHbIX CUCTEM CNEeXEeHMUS a TaK)Ke MUKPOKOHTponep Mmkponpoueccop n unum NK Ha 6a3e ynpaBneHUs CONMHEYHOM
OTCNEXNBaAHUS OPUNEHTUPOBATHLCH COJIHEYHbIX OTpa)kaTenen ConHeuHble NMH3bl POTOINEKTPUUECKME NAaHENN UK apyrne
onTuyeckne KoHdpurypaumm Kk BC MoTopmnsoBaHHble KOCMUYECKME Kaapbl U KMHEMATUYECKUe CUCTEeMbl obecrneyeHns
OAVNHAMUKN OBUXXEHUS U UCMNONb30BaTb NPUBOAHON TEXHUKU U FOTOBUTCS NPUHUUNBI 4TOOGbI HanNnpaBUTb ONTUYECKUE
KOH}Urypaumm Takme Kak MaHxeH napabonmuyecknx KOHMYeCKMxX nnm KaccerpeHa ConHeuHbIX KONEKTOPOB 3HEPrum Ytobol
NINLLOM K COJTHLY U CrefoBaTh 3a COMHLEM KOHTYP ABUMXXEHUS HenpepbiBHO B 06y3abiBaTb CMY OT COIHUA Yepes COTHEYHbIN
TPeKep UNMN NPaKTUYECKOM CONTHEYHOM CUCTEMbI CIEXXEHUS CUCTEMbI BO30OOHOBSAIEMbIX KOHTPONS 9HEPrMKM aBTOMaTU3aumu
TpebyloT aBTOMaTMYECKOr0 COTHEYHOM OTCNEXMBAHMSA NPOrpaMMHOro obecnevyeHms n anropuTMOB CONTHEYHbIe NO3NLUK ONs
OOCTUXEHNA ONHAMUYECKOro KOHTPONS ABUXEHUA C apXMUTEKTypbl aBToOMaTuU3aumm ynpasieHUs nedyaTHbiX nnaT w
annapaTHbIxX cpeacTB Ha ocu cucteMbl cnexxeHns BC Takmx Kak BbICOTa a3uMyT ABOMHOM OCU U1K MHOIFOOCEBbIE COJTHEYHbIE
CUCTEMbI TPEKEP UCMNONb30BATb afifOPUTM OTCNIEXMBAHUSA COJTHLE MU TPAaCCUPOBKU Nyyen aTUMKOB MW NMporpaMMHoe
obecneyeHne 4Tobbl 0becneynTb MPOXOXKAEHMEe COoNHUa No Heby npocnexxmBaeTCs C BbICOKOWM TOYHOCTbIO B
aBTOMaTU3MPOBaHHbIX NpuNoXxeHnn ConHeuHas tracker npsiMo yepes NeTHero CoNHUECTOSAHMS COTHEYHOrO PaBHOAEHCTBUA U
3MMHEro CONMHUECTOSAHNA BbicOKas TOUHOCTb No3nummn BC KanbKynsaTop Uav NosioXKeHMe CoNHLa afiroOpmUTM 3TO BaXKHbIW war B
NPOEKTUPOBaHMN U CTpoUTENbCTBE aBToMaTudeckol cuctemom conHeuHom cnexkxenunsa AANNANANNAANAAAY NANANLANN
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automatic solar tracking sun tracking this book details automatic solar tracking sun tracking systems solar trackers and sun
tracker systems an intelligent automatic solar tracker is a device that orients a payload toward the sun such programmable
computer based solar tracking device includes principles of solar tracking solar tracking systems as well as microcontroller
microprocessor and or pc based solar tracking control to orientate solar reflectors solar lenses photovoltaic panels or other
optical configurations towards the sun motorized space frames and kinematic systems ensure motion dynamics and employ
drive technology and gearing principles to steer optical configurations such as mangin parabolic conic or cassegrain solar
energy collectors to face the sun and follow the sun movement contour continuously seguimiento solar y automatizacion
automatizacion seguidor solar tracking solar e automacao automacao seguidor solar inseguimento solare inseguitore solare
energia termica sole seguito posizionatore motorizzato in harnessing power from the sun through a solar tracker or practical
solar tracking system renewable energy control automation systems require automatic solar tracking software and solar
position algorithms to accomplish dynamic motion control with control automation architecture circuit boards and hardware
on axis sun tracking system such as the altitude azimuth dual axis or multi axis solar tracker systems use a sun tracking
algorithm or ray tracing sensors or software to ensure the sun s passage through the sky is traced with high precision in
automated solar tracker applications right through summer solstice solar equinox and winter solstice a high precision sun
position calculator or sun position algorithm is this an important step in the design and construction of an automatic solar
tracking system the content of the book is also applicable to communication antenna satellite tracking and moon tracking
algorithm source code for which links to free download links are provided from sun tracing software perspective the sonnet
tracing the sun has a literal meaning within the context of sun track and trace this book explains that the sun s daily path
across the sky is directed by relatively simple principles and if grasped understood then it is relatively easy to trace the sun
with sun following software sun position computer software for tracing the sun are available as open source code sources
that is listed in this book the book also describes the use of satellite tracking software and mechanisms in solar tracking
applications ironically there was even a system called sun chaser said to have been a solar positioner system known for
chasing the sun throughout the day using solar equations in an electronic circuit for automatic solar tracking is quite simple
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even if you are a novice but mathematical solar equations are over complicated by academic experts and professors in text
books journal articles and internet websites in terms of solar hobbies scholars students and hobbyist s looking at solar
tracking electronics or pc programs for solar tracking are usually overcome by the sheer volume of scientific material and
internet resources which leaves many developers in frustration when search for simple experimental solar tracking source
code for their on axis sun tracking systems this booklet will simplify the search for the mystical sun tracking formulas for
your sun tracker innovation and help you develop your own autonomous solar tracking controller by directing the solar
collector directly into the sun a solar harvesting means or device can harness sunlight or thermal heat this is achieved with
the help of sun angle formulas solar angle formulas or solar tracking procedures for the calculation of sun s position in the
sky automatic sun tracking system software includes algorithms for solar altitude azimuth angle calculations required in
following the sun across the sky in using the longitude latitude gps coordinates of the solar tracker location these sun
tracking software tools supports precision solar tracking by determining the solar altitude azimuth coordinates for the sun
trajectory in altitude azimuth tracking at the tracker location using certain sun angle formulas in sun vector calculations
instead of follow the sun software a sun tracking sensor such as a sun sensor or webcam or video camera with vision based
sun following image processing software can also be used to determine the position of the sun optically such optical
feedback devices are often used in solar panel tracking systems and dish tracking systems dynamic sun tracing is also used
in solar surveying dni analyser and sun surveying systems that build solar infographics maps with solar radiance irradiance
and dni models for gis geographical information system in this way geospatial methods on solar environment interaction
makes use use of geospatial technologies gis remote sensing and cartography climatic data and weather station or weather
center data as well as queries from sky servers and solar resource database systems i e on db2 sybase oracle sql mysql may
also be associated with solar gis maps in such solar resource modelling systems a pyranometer or solarimeter is normally
used in addition to measure direct and indirect scattered dispersed reflective radiation for a particular geographical location
sunlight analysis is important in flash photography where photographic lighting are important for photographers gis systems
are used by architects who add sun shadow applets to study architectural shading or sun shadow analysis solar flux
calculations optical modelling or to perform weather modelling such systems often employ a computer operated telescope
type mechanism with ray tracing program software as a solar navigator or sun tracer that determines the solar position and
intensity the purpose of this booklet is to assist developers to track and trace suitable source code and solar tracking
algorithms for their application whether a hobbyist scientist technician or engineer many open source sun following and
tracking algorithms and source code for solar tracking programs and modules are freely available to download on the internet
today certain proprietary solar tracker kits and solar tracking controllers include a software development kit sdk for its
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application programming interface api attributes pebble widget libraries widget toolkits gui toolkit and ux libraries with
graphical control elements are also available to construct the graphical user interface gui for your solar tracking or solar
power monitoring program the solar library used by solar position calculators solar simulation software and solar contour
calculators include machine program code for the solar hardware controller which are software programmed into micro
controllers programmable logic controllers plc programmable gate arrays arduino processor or pic processor pc based solar
tracking is also high in demand using c visual basic vb as well as ms windows linux and apple mac based operating systems
for sun path tables on matlab excel some books and internet webpages use other terms such as sun angle calculator sun
position calculator or solar angle calculator as said such software code calculate the solar azimuth angle solar altitude angle
solar elevation angle or the solar zenith angle zenith solar angle is simply referenced from vertical plane the mirror of the
elevation angle measured from the horizontal or ground plane level similar software code is also used in solar calculator apps
or the solar power calculator apps for ios and android smartphone devices most of these smartphone solar mobile apps show
the sun path and sun angles for any location and date over a 24 hour period some smartphones include augmented reality
features in which you can physically see and look at the solar path through your cell phone camera or mobile phone camera
at your phone s specific gps location in the computer programming and digital signal processing dsp environment free open
source program code are available for vb net delphi python c ¢ ¢ php swift adm f flash basic gbasic gbasic kbasic simpl
language squirrel solaris assembly language on operating systems such as ms windows apple mac dos or linux os software
algorithms predicting position of the sun in the sky are commonly available as graphical programming platforms such as
matlab mathworks simulink models java applets trnsys simulations scada system apps labview module beckhoff twincat
visual studio siemens spa mobile and iphone apps android or ios tablet apps and so forth at the same time plc software code
for a range of sun tracking automation technology can follow the profile of sun in sky for siemens hp panasonic abb allan
bradley omron sew festo beckhoff rockwell schneider endress hauser fudji electric honeywell fuchs yokonawa or muthibishi
platforms sun path projection software are also available for a range of modular ipc embedded pc motherboards industrial pc
plc programmable logic controller and pac programmable automation controller such as the siemens s7 1200 or siemens logo
beckhoff ipc or cx series omron plc ercam plc ac500plc abb national instruments ni pxi or ni crio pic processor intel 8051
8085 ibm cell power brain or truenorth series fpga xilinx altera nios intel xeon atmel megaavr mpu maple teensy msp xmos
xbee arm raspberry pi eagle arduino or arduino atmega microcontroller with servo motor stepper motor direct current dc
pulse width modulation pwm current driver or alternating current ac sps or ipc variable frequency drives vfd motor drives
also termed adjustable frequency drive variable speed drive ac drive micro drive or inverter drive for electrical mechatronic
pneumatic or hydraulic solar tracking actuators the above motion control and robot control systems include analogue or
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digital interfacing ports on the processors to allow for tracker angle orientation feedback control through one or a
combination of angle sensor or angle encoder shaft encoder precision encoder optical encoder magnetic encoder direction
encoder rotational encoder chip encoder tilt sensor inclination sensor or pitch sensor note that the tracker s elevation or
zenith axis angle may measured using an altitude angle declination angle inclination angle pitch angle or vertical angle zenith
angle sensor or inclinometer similarly the tracker s azimuth axis angle be measured with a azimuth angle horizontal angle or
roll angle sensor chip integrated accelerometer magnetometer gyroscope type angle sensors can also be used to calculate
displacement other options include the use of thermal imaging systems such as a fluke thermal imager or robotic or vision
based solar tracker systems that employ face tracking head tracking hand tracking eye tracking and car tracking principles in
solar tracking with unattended decentralised rural island isolated or autonomous off grid power installations remote control
monitoring data acquisition digital datalogging and online measurement and verification equipment becomes crucial it
assists the operator with supervisory control to monitor the efficiency of remote renewable energy resources and systems
and provide valuable web based feedback in terms of co2 and clean development mechanism cdm reporting a power quality
analyser for diagnostics through internet wifi and cellular mobile links is most valuable in frontline troubleshooting and
predictive maintenance where quick diagnostic analysis is required to detect and prevent power quality issues solar tracker
applications cover a wide spectrum of solar applications and solar assisted application including concentrated solar power
generation solar desalination solar water purification solar steam generation solar electricity generation solar industrial
process heat solar thermal heat storage solar food dryers solar water pumping hydrogen production from methane or
producing hydrogen and oxygen from water hho through electrolysis many patented or non patented solar apparatus include
tracking in solar apparatus for solar electric generator solar desalinator solar steam engine solar ice maker solar water purifier
solar cooling solar refrigeration usb solar charger solar phone charging portable solar charging tracker solar coffee brewing
solar cooking or solar dying means your project may be the next breakthrough or patent but your invention is held back by
frustration in search for the sun tracker you require for your solar powered appliance solar generator solar tracker robot solar
freezer solar cooker solar drier solar pump solar freezer or solar dryer project whether your solar electronic circuit diagram
include a simplified solar controller design in a solar electricity project solar power kit solar hobby kit solar steam generator
solar hot water system solar ice maker solar desalinator hobbyist solar panels hobby robot or if you are developing
professional or hobby electronics for a solar utility or micro scale solar powerplant for your own solar farm or solar farming
this publication may help accelerate the development of your solar tracking innovation lately solar polygeneration solar
trigeneration solar triple generation and solar quad generation adding delivery of steam liquid gaseous fuel or capture food
grade co 2 systems have need for automatic solar tracking these systems are known for significant efficiency increases in
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energy yield as a result of the integration and re use of waste or residual heat and are suitable for compact packaged micro
solar powerplants that could be manufactured and transported in kit form and operate on a plug and play basis typical hybrid
solar power systems include compact or packaged solar micro combined heat and power chp or mchp or solar micro
combined cooling heating and power cchp chpc mcchp or mchpc systems used in distributed power generation these
systems are often combined in concentrated solar csp and cpv smart microgrid configurations for off grid rural island or
isolated microgrid minigrid and distributed power renewable energy systems solar tracking algorithms are also used in
modelling of trigeneration systems using matlab simulink modelica or trnsys platform as well as in automation and control of
renewable energy systems through intelligent parsing multi objective adaptive learning control and control optimization
strategies solar tracking algorithms also find application in developing solar models for country or location specific solar
studies for example in terms of measuring or analysis of the fluctuations of the solar radiation i e direct and diffuse radiation
in a particular area solar dni solar irradiance and atmospheric information and models can thus be integrated into a solar map
solar atlas or geographical information systems gis such models allows for defining local parameters for specific regions that
may be valuable in terms of the evaluation of different solar in photovoltaic of csp systems on simulation and synthesis
platforms such as matlab and simulink or in linear or multi objective optimization algorithm platforms such as compose
energyplan or der cam a dual axis solar tracker and single axis solar tracker may use a sun tracker program or sun tracker
algorithm to position a solar dish solar panel array heliostat array pv panel solar antenna or infrared solar nantenna a self
tracking solar concentrator performs automatic solar tracking by computing the solar vector solar position algorithms
twincat spa or psa algorithms use an astronomical algorithm to calculate the position of the sun it uses astronomical
software algorithms and equations for solar tracking in the calculation of sun s position in the sky for each location on the
earth at any time of day like an optical solar telescope the solar position algorithm pin points the solar reflector at the sun and
locks onto the sun s position to track the sun across the sky as the sun progresses throughout the day optical sensors such
as photodiodes light dependant resistors Idr or photoresistors are used as optical accuracy feedback devices lately we also
included a section in the book with links to microprocessor code on how the pixart wii infrared camera in the wii remote or
wiimote may be used in infrared solar tracking applications in order to harvest free energy from the sun some automatic solar
positioning systems use an optical means to direct the solar tracking device these solar tracking strategies use optical
tracking techniques such as a sun sensor means to direct sun rays onto a silicon or cmos substrate to determine the x and y
coordinates of the sun s position in a solar mems sun sensor device incident sunlight enters the sun sensor through a small
pin hole in a mask plate where light is exposed to a silicon substrate in a web camera or camera image processing sun
tracking and sun following means object tracking software performs multi object tracking or moving object tracking methods
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in an solar object tracking technique image processing software performs mathematical processing to box the outline of the
apparent solar disc or sun blob within the captured image frame while sun localization is performed with an edge detection
algorithm to determine the solar vector coordinates an automated positioning system help maximize the yields of solar power
plants through solar tracking control to harness sun s energy in such renewable energy systems the solar panel positioning
system uses a sun tracking techniques and a solar angle calculator in positioning pv panels in photovoltaic systems and
concentrated photovoltaic cpv systems automatic on axis solar tracking in a pv solar tracking system can be dual axis sun
tracking or single axis sun solar tracking it is known that a motorized positioning system in a photovoltaic panel tracker
increase energy yield and ensures increased power output even in a single axis solar tracking configuration other
applications such as robotic solar tracker or robotic solar tracking system uses robotica with artificial intelligence in the
control optimization of energy yield in solar harvesting through a robotic tracking system automatic positioning systems in
solar tracking designs are also used in other free energy generators such as concentrated solar thermal power csp and dish
stirling systems the sun tracking device in a solar collector in a solar concentrator or solar collector such a performs on axis
solar tracking a dual axis solar tracker assists to harness energy from the sun through an optical solar collector which can be
a parabolic mirror parabolic reflector fresnel lens or mirror array matrix a parabolic dish or reflector is dynamically steered
using a transmission system or solar tracking slew drive mean in steering the dish to face the sun the power dish actuator
and actuation means in a parabolic dish system optically focusses the sun s energy on the focal point of a parabolic dish or
solar concentrating means a stirling engine solar heat pipe thermosyphin solar phase change material pcm receiver or a fibre
optic sunlight receiver means is located at the focal point of the solar concentrator the dish stirling engine configuration is
referred to as a dish stirling system or stirling power generation system hybrid solar power systems used in combination with
biogas biofuel petrol ethanol diesel natural gas or png use a combination of power sources to harness and store solar energy
in a storage medium any multitude of energy sources can be combined through the use of controllers and the energy stored
in batteries phase change material thermal heat storage and in cogeneration form converted to the required power using
thermodynamic cycles organic rankin brayton cycle micro turbine stirling with an inverter and charge controller

free to download ebook on practical solar tracking design solar tracking sun tracking sun tracker solar tracker follow sun sun
position calculation azimuth elevation zenith sun following sunrise sunset moon phase moonrise moonset calculators in
harnessing power from the sun through a solar tracker or solar tracking system renewable energy system developers require
automatic solar tracking software and solar position algorithms on axis sun tracking system such as the altitude azimuth dual
axis or multi axis solar tracker systems use a sun tracking algorithm or ray tracing sensors or software to ensure the sun s
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passage through the sky is traced with high precision in automated solar tracker applications right through summer solstice
solar equinox and winter solstice eco friendly and environmentally sustainable micro combined solar heat and power m chp
m cchp m chcp with microgrid storage and layered smartgrid control towards supplying off grid rural villages in developing
brics countries such as africa india china and brazil off grid rural villages and isolated islands areas require mchp and
trigeneration solar power plants and associated isolated smart microgrid solutions to serve the community energy needs this
article describes the development progress for such a system also referred to as solar polygeneration the system includes a
sun tracker mechanism wherin a parabolic dish or lenses are guided by a light sensitive mechanique in a way that the solar
receiver is always at right angle to the solar radiation solar thermal energy is then either converted into electrical energy
through a free piston stirling or stored in a thermal storage container the project includes the thermodynamic modeling of
the plant in matlab simulink as well as the development of an intelligent control approach that includes smart microgrid
distribution and optimization the book includes aspects in the simulation and optimization of stand alone hybrid renewable
energy systems and co generation in isolated or islanded microgrids it focusses on the stepwise development of a hybrid
solar driven micro combined cooling heating and power mcchp compact trigeneration polygeneration and thermal energy
storage tes system with intelligent weather prediction weak ahead scheduling time horizon and look ahead dispatch on
integrated smart microgrid distribution principles the solar harvesting and solar thermodynamic system includes an
automatic sun tracking platform based on a plc controlled mechatronic sun tracking system that follows the sun progressing
across the sky an intelligent energy management and adaptive learning control optimization approach is proposed for
autonomous off grid remote power applications both for thermodynamic optimization and smart micro grid optimization for
distributed energy resources der the correct resolution of this load following multi objective optimization problem is a
complex task because of the high number and multi dimensional variables the cross correlation and interdependency
between the energy streams as well as the non linearity in the performance of some of the system components exergy based
control approaches for smartgrid topologies are considered in terms of the intelligence behind the safe and reliable operation
of a microgrid in an automated system that can manage energy flow in electrical as well as thermal energy systems the
standalone micro grid solution would be suitable for a rural village intelligent building district energy system campus power
shopping mall centre isolated network eco estate or remote island application setting where self generation and
decentralized energy system concepts play a role discrete digital simulation models for the thermodynamic and active
demand side management systems with digital smartgrid control unit to optimize the system energy management is
currently under development parametric simulation models for this trigeneration system polygeneration poligeneration
qguadgeneration are developed on the matlab simulink and trnsys platforms in terms of model predictive coding strategies the
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automation controller will perform multi objective cost optimization for energy management on a microgrid level by
managing the generation and storage of electrical heat and cooling energies in layers each layer has its own set of smart
microgrid priorities associated with user demand side cycle predictions mixed integer linear programming and neural network
algorithms are being modeled to perform multi objective control optimization as potential optimization and adaptive learning
techniques

this book discusses the practical aspects of control engineering as a sub domain of automation and control using as example
the simatic s7 control system it is directed at people responsible for planning and configuration working in marketing and
sales and at those involved in the implementation or commissioning of control systems in production engineering and
industrial plant construction it is equally suitable for engineers configuring engineers and process engineers book jacket
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