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SIMATIC S7-300 has been specially designed for innovative system solutions in the manufacturing industry, and with a
diverse range of controllers it offers the optimal solution for applications in centralized and distributed configurations.
Alongside standard automation safety technology and motion control can also be integrated. The TIA Portal user
interface is tuned to intuitive operation and encompasses all the requirements of automation within its range of functions:
from configuring the controller, through programming in the different languages, all the way to the program test and
simulation. For beginners engineering is easy to learn and for professionals it is fast and efficient. This book describes
the configuration of devices and network for the S7-300 components inside the new engineering framework TIA Portal.
With STEP 7 Professional V12, configuring and programming of all SIMATIC controllers will be possible in a simple and
efficient way; in addition to various technology functions the block library also contains a PID control. As reader of the
book you learn how a control program is formulated and tested with the programming languages LAD, FBD, STL and
SCL. Descriptions of configuring the distributed I/O with PROFIBUS DP and PROFINET IO using SIMATIC S7-300 and
exchanging data via Industrial Ethernet round out the book.
Serving as an introduction to PROFINET technology, this book gives engineers, technicians and students an overview of
the concept and fundamentals for solving automation tasks. Technical relationships and practical applications are
described using SIMATIC products as examples.
The book provides a complete overview of the SIMATIC automation system and the TIA Portal with the engineering tool
STEP 7. "Automating with SIMATIC" addresses all those who - want to get an overview of the components of the system
and their features, - wish to familiarize themselves with the topic of programmable logic controllers, or - intend to acquire
basic knowledge about configuration, programming and interaction of the SIMATIC components. At first, the book
introduces the hardware of SIMATIC S7-1200, S7-300, S7-400 and S7-1500, including the ET 200 peripheral modules.
This is followed by describing the work with STEP 7 in the programming languages LAD, FBD, STL, SCL and S7-Graph,
and offline testing with S7-PLCSIM. The next section describes the structure of the user program, which is followed by
the illustration of the data communication between the controllers of the automation system as well as with the peripheral
devices by use of the bus systems Profinet and Profibus. The book closes with a survey of the devices for operator
control and process monitoring and their configuration software.
This book focuses on fractional calculus, presenting novel advances in both the theory and applications of non-integer
order systems. At the end of the twentieth century it was predicted that it would be the calculus of the twenty-first century,
and that prophecy is confirmed year after year. Now this mathematical tool is successfully used in a variety of research
areas, like engineering (e.g. electrical, mechanical, chemical), dynamical systems modeling, analysis and synthesis (e.g
technical, biological, economical) as well as in multidisciplinary areas (e.g. biochemistry, electrochemistry).As well as the
mathematical foundations the book concentrates on the technical applications of continuous-time and discrete-time
fractional calculus, investigating the identification, analysis and control of electrical circuits and dynamical systems. It also
presents the latest results.Although some scientific centers and scientists are skeptical and actively criticize the
applicability of fractional calculus, it is worth breaking through the scientific and technological walls. Because the
“fractional community” is growing rapidly there is a pressing need for the exchange of scientific results. The book
includes papers presented at the 9th International Conference on Non-integer Order Calculus and Its Applications and is
divided into three parts:• Mathematical foundations• Fractional systems analysis and synthesis• System modelingSeven
papers discuss the mathematical foundations, twelve papers address fractional order analysis and synthesis and three
focus on dynamical system modeling by the fractional order differential and difference equations. It is a useful resource
for fractional calculus scientific community.
This book consists of papers presented at Automation 2018, an international conference held in Warsaw from March 21
to 23, 2018. It discusses the radical technological changes occurring due to the INDUSTRY 4.0, with a focus on offering
a better understanding of the Fourth Industrial Revolution. Each chapter presents a detailed analysis of interdisciplinary
knowledge, numerical modeling and simulation as well as the application of cyber-physical systems, where information
technology and physical devices create synergic systems leading to unprecedented efficiency. The theoretical results,
practical solutions and guidelines presented are valuable for both researchers working in the area of engineering
sciences and practitioners looking for solutions to industrial problems.
Get up and running with industrial cybersecurity monitoring with this hands-on book, and explore ICS cybersecurity
monitoring tasks, activities, tools, and best practices Key Features Architect, design, and build ICS networks with security
in mind Perform a variety of security assessments, checks, and verifications Ensure that your security processes are
effective, complete, and relevant Book Description With Industrial Control Systems (ICS) expanding into traditional IT
space and even into the cloud, the attack surface of ICS environments has increased significantly, making it crucial to
recognize your ICS vulnerabilities and implement advanced techniques for monitoring and defending against rapidly
evolving cyber threats to critical infrastructure. This second edition covers the updated Industrial Demilitarized Zone
(IDMZ) architecture and shows you how to implement, verify, and monitor a holistic security program for your ICS
environment. You'll begin by learning how to design security-oriented architecture that allows you to implement the tools,
techniques, and activities covered in this book effectively and easily. You'll get to grips with the monitoring, tracking, and
trending (visualizing) and procedures of ICS cybersecurity risks as well as understand the overall security program and
posture/hygiene of the ICS environment. The book then introduces you to threat hunting principles, tools, and techniques
to help you identify malicious activity successfully. Finally, you'll work with incident response and incident recovery tools
and techniques in an ICS environment. By the end of this book, you'll have gained a solid understanding of industrial
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cybersecurity monitoring, assessments, incident response activities, as well as threat hunting. What you will learn Monitor
the ICS security posture actively as well as passively Respond to incidents in a controlled and standard way Understand
what incident response activities are required in your ICS environment Perform threat-hunting exercises using the
Elasticsearch, Logstash, and Kibana (ELK) stack Assess the overall effectiveness of your ICS cybersecurity program
Discover tools, techniques, methodologies, and activities to perform risk assessments for your ICS environment Who this
book is for If you are an ICS security professional or anyone curious about ICS cybersecurity for extending, improving,
monitoring, and validating your ICS cybersecurity posture, then this book is for you. IT/OT professionals interested in
entering the ICS cybersecurity monitoring domain or searching for additional learning material for different industryleading cybersecurity certifications will also find this book useful.
Automating with STEP 7 in LAD and FBD SIMATIC is the worldwide established automation system for implementing
industrial control systems for machines, manufacturing plants and industrial processes. Relevant open-loop and closedloop control tasks are formulated in various programming languages with the programming software STEP 7. Now in its
third edition, this book introduces Version 5.3 of the programming software STEP 7. It describes elements and
applications of the graphic-oriented programming languages LAD (ladder diagram) and FBD (Function block diagram( for
use with both SIMATIC S7-300 and SIMATIC S7-400. It is aimed at all users of SIMATIC S7 controllers. First-time users
are introduced to the field of programmable controllers, while advanced users learn about specific applications o the
SIMATIC S7 automation system. The accompanying disk contains all programming examples found in the book - and
even a few extra examples - as archived block libraries. After retrieving the archives in STEP 7, the examples can be
viewed, copied projects and tested in LAD and FBD. Content: Operation Principles of Programmable Controllers System overview: SIMATIC S7 and STEP 7 - LAD and FBD Programming languages - Data Types - Binary and Digital
Instructions - Program Sequence Control - User Program Execution.
Microchemical Engineering in Practice provides the information chemists and engineers need to evaluate the use of
microreactors, covering the technical, operational, and economic considerations for various applications. It explains the
systems needed to use microreactors in production and presents examples of microreactor use in different chemistries,
including larger scale production processes. There are guidelines on calculating the costs and the risks of production
using continuous flow microreactors. Complete with case studies, this is an essential guide for chemists and engineers
interested in investigating the advantages of chemical microreactors.
This book consists of papers presented at Automation 2017, an international conference held in Warsaw from March 15 to 17,
2017. It discusses research findings associated with the concepts behind INDUSTRY 4.0, with a focus on offering a better
understanding of and promoting participation in the Fourth Industrial Revolution. Each chapter presents a detailed analysis of a
specific technical problem, in most cases followed by a numerical analysis, simulation and description of the results of
implementing the solution in a real-world context. The theoretical results, practical solutions and guidelines presented are valuable
for both researchers working in the area of engineering sciences and practitioners looking for solutions to industrial problems.
The SIMATIC S7-1200 PLC offers a modular design concept with similar functionality as the well-known S7-300 series. Being the
follow-up generation of the SIMATIC S7-200 the controllers can be used in a versatile manner for small machines and small
automation systems. Simple motion control functionalities are both an integral part of the micro PLC and an integrated PROFINET
interface for programming, HMI link and CPU-CPU communication. As part of Totally Integrated Automation (TIA) Portal, the
engineering software STEP 7 Basic offers a newly developed user interface, which is matched to intuitive operation. The
functionality comprises all interests concerning automation: From configuring the controllers via programming in the IEC languages
LAD (ladder diagram), FBD (function block diagram) and SCL (structured control language) up to program testing. The book
presents all of the hardware components of the automation system S7-1200, as well as its configuration and parameterization. A
profound introduction into STEP 7 Basic V11 illustrates the basics of programming and trouble shooting. Beginners learn the
basics of automation with SIMATIC S7-1200 and advanced users of S7-200 and S7-300 receive the knowledge required to work
with the new PLC. Users of STEP 7 Professional V12 will easily get along with the descriptions based on the V11. With start of
V12, the screens of the technology functions might differ slightly from the V11.
The rapid advances in performance and miniaturisation in microtechnology are constantly opening up new markets for the
programmable logic controller (PLC). Specially designed controller hardware or PC-based controllers, extended by hardware and
software with real-time capability, now control highly complex automation processes. This has been extended by the new subject
of “safe- related controllers”, aimed at preventing injury by machines during the production process. The different types of PLC
cover a wide task spectrum - ranging from small network node computers and distributed compact units right up to modular, fautolerant, high-performance PLCs. They differ in performance characteristics such as processing speed, networking ability or the
selection of I/O modules they support. Throughout this book, the term PLC is used to refer to the technology as a whole, both
hardware and software, and not merely to the hardware architecture. The IEC61131 programming languages can be used for
programming classical PLCs, embedded controllers, industrial PCs and even standard PCs, if suitable hardware (e.g. fieldbus
board) for connecting sensors and actors is available.
This book teaches and demonstrates the basics of the Siemens S7-1200 family of programmable logic controllers. Information is
provided to help the reader get and operate an inexpensive CPU 1212C programmable logic controller, associated hardware, and
STEP 7 Basic software. Examples with circuit diagrams are provided to demonstrate CPU 1212C ladder logic program
capabilities. Information is also provided to relate the CPU 1212C to other programmable logic controllers. The person completing
the examples will be able to write useful ladder logic programs for the entire S7-1200 family of programmable logic controllers.
Knowledge-based systems, fully integrated with software, have become essential enablers for both science and commerce. But
current software methodologies, tools and techniques are not robust or reliable enough for the demands of a constantly changing
and evolving market, and many promising approaches have proved to be no more than case-oriented methods that are not fully
automated. This book presents the proceedings of the 17th international conference on New Trends in Intelligent Software
Methodology, Tools and Techniques (SoMeT18) held in Granada, Spain, 26-28 September 2018. The SoMeT conferences provide
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a forum for the exchange of ideas and experience, foster new directions in software development methodologies and related tools
and techniques, and focus on exploring innovations, controversies, and the current challenges facing the software engineering
community. The 80 selected papers included here are divided into 13 chapters, and cover subjects as diverse as intelligent
software systems; medical informatics and bioinformatics; artificial intelligence techniques; social learning software and sentiment
analysis; cognitive systems and neural analytics; and security, among other things. Offering a state-of-the-art overview of
methodologies, tools and techniques, this book will be of interest to all those whose work involves the development or application
of software.
Features a collection of papers that explores the challenges in identifying, building, and linking competences within and between
organizations. This title includes a paper that describes a facilitated process through which managers may identify an
organization's competences. It also explains basic issues in building organizational competence.
Digital forensics deals with the acquisition, preservation, examination, analysis and presentation of electronic evidence. Networked
computing, wireless communications and portable electronic devices have expanded the role of digital forensics beyond traditional
computer crime investigations. Practically every crime now involves some aspect of digital evidence; digital forensics provides the
techniques and tools to articulate this evidence. Digital forensics also has myriad intelligence applications. Furthermore, it has a
vital role in information assurance -- investigations of security breaches yield valuable information that can be used to design more
secure systems. Advances in Digital Forensics XIII describes original research results and innovative applications in the discipline
of digital forensics. In addition, it highlights some of the major technical and legal issues related to digital evidence and electronic
crime investigations. The areas of coverage include: Themes and Issues; Mobile and Embedded Device Forensics; Network and
Cloud Forensics; Threat Detection and Mitigation; Malware Forensics; Image Forensics; and Forensic Techniques. This book is
the thirteenth volume in the annual series produced by the International Federation for Information Processing (IFIP) Working
Group 11.9 on Digital Forensics, an international community of scientists, engineers and practitioners dedicated to advancing the
state of the art of research and practice in digital forensics. The book contains a selection of sixteen edited papers from the
Thirteenth Annual IFIP WG 11.9 International Conference on Digital Forensics, held in Orlando, Florida, USA in the winter of 2017.
Advances in Digital Forensics XIII is an important resource for researchers, faculty members and graduate students, as well as for
practitioners and individuals engaged in research and development efforts for the law enforcement and intelligence communities.
Gilbert Peterson, Chair, IFIP WG 11.9 on Digital Forensics, is a Professor of Computer Engineering at the Air Force Institute of
Technology, Wright-Patterson Air Force Base, Ohio, USA. Sujeet Shenoi is the F.P. Walter Professor of Computer Science and a
Professor of Chemical Engineering at the University of Tulsa, Tulsa, Oklahoma, USA.
Power Plant Instrumentation and Control Handbook, Second Edition, provides a contemporary resource on the practical
monitoring of power plant operation, with a focus on efficiency, reliability, accuracy, cost and safety. It includes comprehensive
listings of operating values and ranges of parameters for temperature, pressure, flow and levels of both conventional thermal
power plant and combined/cogen plants, supercritical plants and once-through boilers. It is updated to include tables, charts and
figures from advanced plants in operation or pilot stage. Practicing engineers, freshers, advanced students and researchers will
benefit from discussions on advanced instrumentation with specific reference to thermal power generation and operations. New
topics in this updated edition include plant safety lifecycles and safety integrity levels, advanced ultra-supercritical plants with
advanced firing systems and associated auxiliaries, integrated gasification combined cycle (IGCC) and integrated gasification fuel
cells (IGFC), advanced control systems, and safety lifecycle and safety integrated systems. Covers systems in use in a wide range
of power plants: conventional thermal power plants, combined/cogen plants, supercritical plants, and once through boilers
Presents practical design aspects and current trends in instrumentation Discusses why and how to change control strategies when
systems are updated/changed Provides instrumentation selection techniques based on operating parameters. Spec sheets are
included for each type of instrument Consistent with current professional practice in North America, Europe, and India All-new
coverage of Plant safety lifecycles and Safety Integrity Levels Discusses control and instrumentation systems deployed for the
next generation of A-USC and IGCC plants

SIMATIC S7 programmable controllers are used to implement industrial control systems for machines, manufacturing
plants and industrial processes. The relevant open-loop and closed-loop control tasks can be solved using the STEP 7
programming software, which has been developed on the basis of STEP 5, with its various programming languages. This
book describes elements and applications of the graphic-oriented LAD (ladder diagram) programming language for use
with both SIMATIC S7-300 and SIMATIC S7-400. It is aimed at all users of SIMATIC S7 programmable controllers. Firsttime users will be introduced to the field of programmable logic control whereas advanced users will learn about specific
applications of SIMATIC S7 programmable controllers. The enclosed disk contains all programming examples described
in the book - and a few extra examples - also intended as exercises. The examples can be viewed, modified and tested
using STEP 7. Contents: Principle of Operation of a Programmable Controller - System Overview: SIMATIC S7 and
STEP 7 - LAD Programming Language - Data Types - Binary and Digital Instructions - Program Sequence Control - User
Program Execution
Automating with STEP 7 in STL and SCL. SIMATIC is the worldwide established automation system for implementing
industrial control systems for machines, manufacturing plants and industrial processes. Relevant open-loop and closedloop control tasks are formulated in various programming languages with the programming software STEP 7. Now in its
third edition, this book introduces Version 5.3 of the programming software STEP 7. It describes elements and
applications of the text-oriented programming languages STL (statement list) and SCL (structured control language) for
use with both SIMATIC S7-300 and SIMATIC S7-400. It is aimed at all users of SIMATIC S7 controllers. First-time users
are introduced to the field of programmable controllers, while advanced users learn about specific applications of the
SIMATIC S7 automation system. The accompanying disk contains all programming examples found in the book - and
even a few extra examples - as archived block libraries. After retrieving the archives in STEP 7, the examples can be
viewed, copied to projects and tested in STL and SCL. Content System overview: SIMATIC S7 and STEP 7 .
Programming languages SATL and SCL . data types . binary and digital STL operations . Program flow control . program
execution . indirect addressing in STL . SCL control statements . SCL standard functions . S5/S7 converters.
Page 3/15

Read Book Examples For The Simatic S7 1200 S7 1500 Web Server
Automatic Solar Tracking Sun Tracking : This book details Automatic Solar-Tracking, Sun-Tracking-Systems, SolarTrackers 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 automatización, automatización seguidor solar, tracking solar e automação,
automação 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, 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 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,
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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, C+, C++,
PHP, Swift, ADM, F, Flash, Basic, QBasic, 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 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, multiobjective, adaptive learning control and control optimization strategies. Solar tracking algorithms also find application in
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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 (LDR) 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 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.
This book presents a comprehensive description of the configuration of devices and network for the S7-400 components
inside the engineering framework TIA Portal. You learn how to formulate and test a control program with the
programming languages LAD, FBD, STL, and SCL. The book is rounded off by configuring the distributed I/O with
PROFIBUS DP and PROFINET IO using SIMATIC S7-400 and data exchange via Industrial Ethernet. SIMATIC is the
globally established automation system for implementing industrial controllers for machines, production plants and
processes. SIMATIC S7-400 is the most powerful automation system within SIMATIC. This process controller is ideal for
data-intensive tasks that are especially typical for the process industry. With superb communication capability and
integrated interfaces it is optimized for larger tasks such as the coordination of entire systems. Open-loop and closedloop control tasks are formulated with the STEP 7 Professional V11 engineering software in the field-proven
programming languages Ladder Diagram (LAD), Function Block Diagram (FBD), Statement List (STL), and Structured
Control Language (SCL). The TIA Portal user interface is tuned to intuitive operation and encompasses all the
requirements of automation within its range of functions: from configuring the controller, through programming in the
different languages, all the way to the program test. Users of STEP 7 Professional V12 will easily get along with the
descriptions based on the V11. With start of V12, the screens of the technology functions might differ slightly from the
V11.
"This 10-volume compilation of authoritative, research-based articles contributed by thousands of researchers and
experts from all over the world emphasized modern issues and the presentation of potential opportunities, prospective
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solutions, and future directions in the field of information science and technology"--Provided by publisher.
SIMATIC S7 programmable controllers are used to implement industrial control systems for machines, manufacturing
plants and industrial processes. The relevant open-loop and closed-loop control tasks can be solved using the STEP 7
programming software, which has been developed on the basis of STEP 5, with its various programming languages. This
book describes elements and applications of the command-oriented STL (statement list) programming language for use
with both SIMATIC S7-300 and SIMATIC S7-400. It is aimed at all users of SIMATIC S7 programmable controllers. Firsttime users will be introduced to the field of programmable logic control whereas advanced users will learn about specific
applications of SIMATIC S7 programmable controllers. The enclosed disk contains all programming examples described
in the book - and a few extra examples - also intended as exercises. The examples can be viewed, modified and tested
using STEP 7.
This Proceedings volume contains articles presented at the CIRP-Sponsored Inter- tional Conference on Digital
Enterprise Technology (DET2009) that takes place December 14–16, 2009 in Hong Kong. This is the 6th DET
conference in the series and the first to be held in Asia. Professor Paul Maropoulos initiated, hosted and chaired the 1st
International DET Conference held in 2002 at the University of D- ham. Since this inaugural first DET conference, DET
conference series has been s- cessfully held in 2004 at Seattle, Washington USA, in 2006 at Setubal Portugal, in 2007 at
Bath England, and in 2008 at Nantes France. The DET2009 conference continues to bring together International
expertise from the academic and industrial fields, pushing forward the boundaries of research kno- edge and best
practice in digital enterprise technology for design and manufacturing, and logistics and supply chain management. Over
120 papers from over 10 countries have been accepted for presentation at DET2009 and inclusion in this Proceedings
volume after stringent refereeing process. On behalf of the organizing and program committees, the Editors are grateful
to the many people who have made DET2009 possible: to the authors and presenters, es- cially the keynote speakers, to
those who have diligently reviewed submissions, to members of International Scientific Committee, Organizing
Committee and Advisory Committes, and to colleagues for their hard work in sorting out all the arrangements. We would
also like to extend our gratitude to DET2009 sponsors, co-organizers, and supporting organizations.
& Quot;Totally Integrated Automation is the concept by which SIMATIC controls machines, manufacturing plants and
technical processes. Using the example of the S7-300/400 programmable controller, the book presents an overview of
the architecture and principle of operation of a modern automation system. It gives an introduction into the configuration
and setting up of the controller and the distributed I/0, discusses communication via network connections, and describes
possible methods of operator control and monitoring of the plant. As the central automation tool, STEP 7 manages all
programming and configuration tasks and offers a choice of different text and graphics-oriented PLC programming
languages. & quot. & quot;These languages and their differences are explained in the book which is primarily intended
for those who have no extensive background knowledge of programmable controllers and wish to get an introduction to
this subject. & quot;--BOOK JACKET.
Addressing students and engineers, but also hobby engineers, this practical guide will help to easily and cost-effectively
implement technical solutions in home and installation technology, as well as small-scale automation solutions in
machine and plant engineering. The book descriptively illustrates how to plan LOGO! 8 projects, develop programs and
how to select the hardware. Standard control technology scenarios are demonstrated by building on the fundamentals of
modern information technology and with the help of several real-life sample switches. In addition, readers are provided
with practice-oriented descriptions of various basic and special LOGO! 8 modules with which specific tasks can be very
flexibly implemented. Compared to former generations and competing products, LOGO! 8 comprises an integrated
Ethernet interface, easy Internet control, a space-saving design and also more digital and analog outputs. The basic and
special functions of the logic module can be used to replace several switching devices. Equipped with an Ethernet
interface and a Web server, LOGO 8! devices offer more functionalities for remote access via smartphone or other
devices. With the LOGO! Soft Comfort V8 software, program and communication functions for up to 16 network users
can be conveniently programmed and simulated.
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 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
.LRF .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
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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 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 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, C+, C++,
PHP, Swift, ADM, F, Flash, Basic, QBasic, 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)
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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 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, multiobjective, 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 (LDR) 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
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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 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. ? ???? ????? ???????? ?????????????? Solar-Tracking, ??Tracking-Systems, Solar-??????? ? ?? Tracker Systems. ???????????????? ?????????????? ????????? ????????
???????? ???????????, ??????? ??????????? ???????? ???????? ? ??????. ????? ??????????????? ????????? ?? ?????
????????? ?????????? ???????? ???????? ???????? ????????? ????????, ????????? ?????? ????????, ? ?????
???????????????, ?????????????? ? / ??? ?? ?? ???? ?????????? ????????? ???????????? ??????????????? ?????????
???????????, ????????? ?????, ????????????????? ?????? ??? ?????? ?????????? ???????????? ? ?? ??????????????
??????????? ????? ? ?????????????? ??????? ??????????? ???????? ???????? ? ???????????? ????????? ??????? ?
????????? ????????, ????? ????????? ?????????? ????????????, ????? ??? ??????, ??????????????, ?????????? ???
?????????? ????????? ??????????? ???????, ????? ????? ? ?????? ? ????????? ?? ??????? ?????? ????????
??????????. ? ?????????? ???? ?? ?????? ????? ????????? ?????? ??? ???????????? ????????? ??????? ????????,
??????? ?????????????? ???????? ??????? ????????????? ??????? ??????????????? ????????? ????????????
???????????? ??????????? ? ?????????? ????????? ??????? ??? ?????????? ????????????? ???????? ???????? ?
??????????? ????????????? ??????????, ???????? ???? ? ?????????? ???????. ?? ??? ??????? ???????? ??, ????? ???
??????-?????? ??????? ??? ??? ??????????? ????????? ??????? ?????? ???????????? ???????? ???????????? ??????
??? ??????????? ????? ???????? ??? ??????????? ???????????, ????? ?????????? ??????????? ?????? ?? ????
?????????????? ? ??????? ????????? ? ?????????????????? ?????????? ????????? Tracker , ????? ????? ???????
?????????????, ?????????? ????????????? ? ??????? ?????????????.??????? ???????? ??????? ?? ??????????? ???
????????? ?????? ???????? ??? ?????? ??? ? ?????????????? ? ????????????? ?????????????? ???????? ?????????
????????. ??????????????????????????????????????????????????????????????????????????????????????????????
????????????????/???PC?????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????? ?????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????
This book teaches and demonstrates the basics of Siemens S7-200 Programmable Logic Controllers (PLCs). The
S7-200 uses Step 7-Micro/WIN programming software. It does this with the Siemens CPU 222 S7-200 PLC. Information
is provided to help the reader get and operate a CPU 222, associated hardware, and software. Examples with ladder
program diagrams and circuit diagrams are provided to demonstrate S7-200 and Step 7-Micro/WIN capabilities. A person
completing the examples will be able to write useful programs for the S7-200.
This book provides profound insights into industrial control system resilience, exploring fundamental and advanced topics
and including practical examples and scenarios to support the theoretical approaches. It examines issues related to the
safe operation of control systems, risk analysis and assessment, use of attack graphs to evaluate the resiliency of control
systems, preventive maintenance, and malware detection and analysis. The book also discusses sensor networks and
Internet of Things devices. Moreover, it covers timely responses to malicious attacks and hazardous situations, helping
readers select the best approaches to handle such unwanted situations. The book is essential reading for engineers,
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researchers, and specialists addressing security and safety issues related to the implementation of modern industrial
control systems. It is also a valuable resource for students interested in this area.
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 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 loadfollowing 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, quadgeneration) are developed on the
Matlab Simulink and TrnSys platforms. In terms of model predictive coding strategies, the 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 textbook, now in its sixth edition, continues to be straightforward and easy-to-read, presenting the principles of PLCs
while not tying itself to one manufacturer or another. Extensive examples and chapter ending problems utilize several
popular PLCs, highlighting understanding of fundamentals that can be used regardless of manufacturer. This book will
help you to understand the main design characteristics, internal architecture, and operating principles of PLCs, as well as
Identify safety issues and methods for fault diagnosis, testing, and debugging. New to This edition: A new chapter 1 with
a comparison of relay-controlled systems, microprocessor-controlled systems, and the programmable logic controller, a
discussion of PLC hardware and architecture, examples from various PLC manufacturers, and coverage of security, the
IEC programming standard, programming devices and manufacturer’s software More detail of programming using
Sequential Function Charts Extended coverage of the sequencer More Information on fault finding, including testing
inputs and outputs with an illustration of how it is done with the PLC manufacturer’s software New case studies A
methodical introduction, with many illustrations, describing how to program PLCs, no matter the manufacturer, and how
to use internal relays, timers, counters, shift registers, sequencers, and data-handling facilities Consideration of the
standards given by IEC 1131-3 and the programming methods of ladder, functional block diagram, instruction list,
structured text, and sequential function chart Many worked examples, multiple-choice questions, and problems are
included, with answers to all multiple-choice questions and problems given at the end of the book
SIMATIC is the worldwide established automation system for implementing industrial control systems for machines,
manufacturing plants and industrial processes. Relevant open-loop and closed-loop control tasks are formulated in
various programming languages with the engineering software STEP 7. Ladder diagram (LAD) and function block
diagram (FBD) use graphic symbols to display the monitoring and control functions similar those used in schematic circuit
diagrams or electronic switching systems. Now in its fifth edition, this book describes these graphic-oriented
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programming languages combined with the engineering software STEP 7 V5.5 for use with both SIMATIC S7-300 and
SIMATIC S7-400 automation systems. New functions of this STEP 7 version are especially related to CPU-Webserver
and PROFINET IO like for example the application of I devices, shared devices and isochrone mode. It is aimed at all
users of SIMATIC S7 controllers. First-time users are introduced to the field of programmable controllers, while advanced
users learn about specific applications of the SIMATIC S7 automation system. All programming examples found in the
book - and even a few extra examples - are available over the publisher's website under Downloads.
Document from the year 2017 in the subject Computer Science - Programming, grade: a, , course: Automation,
language: English, abstract: It gives a great pleasure to present this book on “Introduction to Practical PLC
Programming”. This book has been written for the first course in “PLC Programming” especially for beginner learner of
automation technology. This book covers introduction of programmable logic controllers with basic to advance ladder
programming techniques. The main objective of this book is to bridge the gap between theory and practical
implementation of PLC information and knowledge. In this book, you will get an overview of practical PLC programming
for beginner to intermediate level user chapter 1 is introduction to history and types of PLCs. Chapter 2 introduce how
relay logic can be converted into PLC logic. Chapter 3 introducing plc ladder programming logic, jump, call and
subroutines. Chapter 4 giving insight for Latching, Timer, Counter, Sequencer, Shift Registers and Sequencing
Application. Chapter 5 explains data handling and advance logic programming techniques commonly use in practical plc
programming. Chapter 6 introducing analog programming and chapter 7 gives introduction of different languages used
for plc programming. This books contains ladder diagrams, tables, and examples to help and explain the topics.
Held in Wuhan of China from August 20–21, 2016, the 2016 International Conference on Mechatronics and Manufacturing Technologies
(MMT2016) provides an excellent international academic forum for all the researchers and practitioners to share resources, exchange
opinions and inspire studying. The conference enjoys a wide spread participation among all over the universities and research institutes. It
provides a broad overview of the latest research results on related fields and also a significant platform for academic connection and
exchange. MMT2016 proceedings collects together 96 articles, after peer-review, to report on state-of-art developments of mechanical
engineering based on originality, significance and clarity for the purpose of the Conference.
This book details Solar-Tracking, Automatic Sun-Tracking-Systems and Solar-Trackers. Book and literature review is ideal for sun and moon
tracking in solar applications for sun-rich countries such as the USA, Spain, Portugal, Mediterranean, Italy, Greece, Mexico, Portugal, China,
India, Brazil, Chili, Argentina, South America, UAE, Saudi Arabia, Middle East, Iran, Iraq, etc. A solar tracker is a device that orients a
payload toward the sun. Like a satellite tracker or moon tracker, it tracks the celestial object in the sky on its orbital path of apparent
movement. A 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 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 altitudeazimuth 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. 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 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 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 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,
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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, C+, C++,
Swift, ADM, F, Flash, Basic, QBasic, 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), Xeon, Atmel megaAVR, 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 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 energy and concentrated solar devices, including 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
and Simulink 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 (LDR) 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
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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 webcamera 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 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. ??????????????????????
?????????????????????????????????????????????????????????????????????????????????????????/???PC?????????????????????????
????????????????????????????????????????????????????????????????????????????????????????????????? ??????????????????????
????????????????????????????????????????????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????????????????????????????????????????? ? ???? ????? ???????? ?????????????? SolarTracking, ??-Tracking-Systems, Solar-??????? ? ?? Tracker Systems. ???????????????? ?????????????? ????????? ???????? ????????
???????????, ??????? ??????????? ???????? ???????? ? ??????. ????? ??????????????? ????????? ?? ?????? ????????? ??????????
???????? ???????? ???????? ????????? ????????, ????????? ?????? ????????, ? ????? ???????????????, ?????????????? ? / ??? ?? ??
???? ?????????? ????????? ???????????? ??????????????? ????????? ???????????, ????????? ?????, ????????????????? ?????? ???
?????? ?????????? ???????????? ? ?? ?????????????? ??????????? ????? ? ?????????????? ??????? ??????????? ???????? ???????? ?
???????????? ????????? ??????? ? ????????? ????????, ????? ????????? ?????????? ????????????, ????? ??? ??????, ??????????????,
?????????? ??? ?????????? ????????? ??????????? ???????, ????? ????? ? ?????? ? ????????? ?? ??????? ?????? ???????? ??????????.
?????????? ???? ?? ?????? ????? ????????? ?????? ??? ???????????? ????????? ??????? ????????, ??????? ?????????????? ????????
??????? ????????????? ??????? ??????????????? ????????? ???????????? ???????????? ??????????? ? ?????????? ????????? ???????
??? ?????????? ????????????? ???????? ???????? ? ??????????? ????????????? ??????????, ???????? ???? ? ?????????? ???????. ?? ??
??????? ???????? ??, ????? ??? ??????-?????? ??????? ??? ??? ??????????? ????????? ??????? ?????? ???????????? ????????
???????????? ?????? ??? ??????????? ????? ???????? ??? ??????????? ???????????, ????? ?????????? ??????????? ?????? ?? ????
?????????????? ? ??????? ????????? ? ?????????????????? ?????????? ????????? Tracker , ????? ????? ??????? ?????????????,
?????????? ????????????? ? ??????? ?????????????.??????? ???????? ??????? ?? ??????????? ??? ????????? ?????? ???????? ???
?????? ??? ? ?????????????? ? ????????????? ?????????????? ???????? ????????? ????????.
SIMATIC S7 programmable controllers are used to implement industrial control systems for machines, manufacturing plants and industrial
processes. The relevant open-loop and closed-loop control tasks can be solved using the STEP 7 programming software, which has been
developed on the basis of STEP 5, with its various programming languages. This book describes elements and applications of the textoriented programming languages STL (statement list) and SCL (structured control language) for use with both SIMATIC S7-300 and SIMATIC
S7-400. It is aimed at all users of SIMATIC S7 programmable controllers. First-time users will be introduced to the field of programmable logic
control whereas advanced users will learn about specific applications of SIMATIC S7 programmable controllers. The enclosed diskette
contains many programming examples written in STL and SCL and archived within block libraries. The examples can be viewed, modified
and tested using STEP 7.
SIMATIC is the worldwide established automation system for implementing industrial control systems for machines, manufacturing plants and
industrial processes. Relevant open-loop and closed-loop control tasks are formulated in various programming languages with the
programming software STEP 7. Now in its sixth edition, this book gives an introduction into the latest version of engineering software STEP 7
(basic version) . It describes elements and applications of text-oriented programming languages statement list (STL) and structured control
language (SCL) for use with both SIMATIC S7-300 and SIMATIC S7-400, including the new applications with PROFINET and for
communication over industrial Ethernet. It is aimed at all users of SIMATIC S7 controllers. First-time users are introduced to the field of
programmable controllers, while advanced users learn about specific applications of the SIMATIC S7 automation system. All programming
examples found in the book - and even a few extra examples - are available at the download area of the publisher's website.
B? tài li?u h??ng d?n chi ti?t các s? d?ng PLC S7-1200 c?a Siemens
Automating with SIMATIC S7-1200Configuring, Programming and Testing with STEP 7 BasicJohn Wiley & Sons
With many innovations, the SIMATIC S7-1500 programmable logic controller (PLC) sets new standards in productivity and efficiency in
control technology. By its outstanding system performance and with PROFINET as the standard interface, it ensures extremely short system
response times and the highest control quality with a maximum of flexibility for most demanding automation tasks. The engineering software
STEP 7 Professional operates inside TIA Portal, a user interface that is designed for intuitive operation. Functionality includes all aspects of
Automation: from the configuration of the controllers via the programming in the IEC languages ¿¿LAD, FBD, STL, and SCL up to the
program test. In the book, the hardware components of the automation system S7-1500 are presented including the description of their
configuration and parameterization. A comprehensive introduction into STEP 7 Professional illustrates the basics of programming and
troubleshooting. Beginners learn the basics of automation with Simatic S7-1500 and users who will switch from S7-300 and S7-400 receive
the necessary knowledge.
The SIMATIC S7-1500 programmable logic controller (PLC) sets standards in productivity and efficiency. By its system performance and with
PROFINET as the standard interface, it ensures short system response times and a maximum of flexibility and networkability for demanding
automation tasks in the entire production industry and in applications for medium-sized to high-end machines. The engineering software
Page 14/15

Read Book Examples For The Simatic S7 1200 S7 1500 Web Server
STEP 7 Professional operates inside TIA Portal, a user interface that is designed for intuitive operation. Functionality includes all aspects of
automation: from the configuration of the controllers via programming in the IEC languages LAD, FBD, STL, and SCL up to the program test.
In the book, the hardware components of the automation system S7-1500 are presented including the description of their configuration and
parameterization. A comprehensive introduction into STEP 7 Professional V14 illustrates the basics of programming and troubleshooting.
Beginners learn the basics of automation with Simatic S7-1500, users switching from other controllers will receive the relevant knowledge.
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