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Microcontroller Based Substation Monitoring And Control
This book covers selected topics and methods for peripheral security, which are gaining attention nowadays. The book discusses the security
arrangement and methods for monitoring the inside/outside entry of peripheral areas that need to be secured. It relates to a periphery, often
portable device (as well as the methods employed, and systems including such a peripheral device and a host central command device with
which the local geographical command device communicates), enabling one or more security operations performed by the peripheral device.
It also covers the security scenario of snow-prone areas in a remote location. It also elaborates how we can secure the person and devices in
extremely cold conditions and rescue them. This book helps the researchers, academicians, and industry persons working in security areas
to protect unauthentic entry in large scale areas that may be defense camps or civilian applications like large-sized bungalows, institutes, and
organizations of national importance. The experimental results are in close conformance to the proposed methodologies.
This book constitutes the proceedings of the International Conference on Information Computing and Applications, held in Tangshan, China,
in October 2010.
The book is a collection of high-quality peer-reviewed research papers presented in the first International Conference on International
Conference on Artificial Intelligence and Evolutionary Computations in Engineering Systems (ICAIECES -2015) held at Velammal
Engineering College (VEC), Chennai, India during 22 – 23 April 2015. The book discusses wide variety of industrial, engineering and scientific
applications of the emerging techniques. Researchers from academic and industry present their original work and exchange ideas,
information, techniques and applications in the field of Communication, Computing and Power Technologies.
The International Conference on Energy and Mechanical Engineering brought together scientists and engineers from energy and engineering
sectors to share and compare notes on the latest development in energy science, automation, control and mechanical engineering. This
proceedings compiled and selected 156 articles organized into Energy Science and Technology; Mechanical Engineering; Automation and
Control Engineering. Amongst them, are the results and development of Government sponsored research projects undertaken both in
universities, research institutes, and across industry, reflecting the state-of-art technological know-how of Chinese scientists. Contents:
Energy Science and TechnologyMechanical EngineeringAutomation and Control Engineering Readership: Graduate students and researcher
interested in the topics of energy studies and mechanical engineering. Key Features:This book contains a large range of topics, from Energy
Science and Technology, Mechanical Engineering to Automation and Control Engineering. It is an invaluable source for other researchers,
engineers, and academicians, as well as industrial professionalsIt welcomes authors from universities, institutions, labs, etc., which means
that it provides different information according to different readers and different needsThis book will not only serve as a reference to the
readers, but also an important tool for the authors to re-examine their researches by comparing them to other similar ones shown in other
papers
Applications which use wireless sensors are increasing in number. The emergence of wireless sensor networks has also motivated the
integration of a large number of small and lightweight nodes which integrate sensors, processors, and wireless transceivers. Existing books
on wireless sensor networks mainly focus on protocols and networks and pay little attention to the sensors themselves which the author
believes is the main focus. Without adequate knowledge of sensors as well as how they can be designed, realized and used, books on
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wireless sensor networks become too theoretical and irrelevant. The purpose of this book is to intimately acquaint readers with the technique
of sensing (resistive, capacitive, inductive, magnetic, inertial, etc.) and existing sensor technologies. It also discusses how the sensors are
used in a wide application domain and how new sensors can be designed and used in a novel way.
International Conference on Electrical, Control and Automation ?ICECA 2014?will be held from February 22nd to 23rd, 2014 in Shanghai,
China. CECA 2014 will bring together top researchers from Asian Pacific areas, North America, Europe and around the world to exchange
research results and address open issues in all aspects of Electrical, Control and Automation. The ICECA 2014 welcomes the submission of
original full research papers, short papers, posters, workshop proposals, tutorials, and industrial professional reports.

Scientific Essay from the year 2015 in the subject Electrotechnology, grade: N/A, , course: Electrical Power Engineering,
language: English, abstract: Awareness on Power consumption is becoming vital these days. The proposed system is made up of
postpaid billing system which uses GSM (Global System for Mobile Communication) to provide effective and efficient power meter
reading, usage notification and distribution through wireless communication. The postpaid meter is important in making the
consumer having sense about his/her energy consumption which is important in eliminating the difficulties facing the electrical
utility employee in getting the reading of the conventional electromechanical meter and eliminating any error incurred in bills
issuing. The designed digital meter consists of GSM module, a microcontroller, a digital meter & a wireless gateway. This
proposed prototype of energy metering system comprises of two main parts; clients and server. A GSM module is used to read the
ID of the SIM (Subscriber Identification Module) card. The server is located in the local substation which receives the SIM ID from
clients and sends ID’s information back to the client after checking and/or updating the database. Moreover the system also
display the amount of energy consumed on the LCD (Liquid Crystal Display). The aim of the Research Project is to develop a
system which uses microcontroller as a central part to provide postpaid services, and it uses GSM to update the WAPDA (Water
and Power Development Authority Pakistan) about the unit consumed with time and date. So that consumer will be aware of their
usage and for provider’s error occur and resources use can be reduced.
This book provides practical applications of numerical relays for protection and control of various primary equipment namely
distribution and transmission networks , HV and EHV transformers and busbars, reactive and active power plants. Unlike other
books attempts have been made to address the subject from practical point of view rather than theoretical one which can
otherwise be found in most of other text books. The setting, design and testing philosophy of numerical relays as discussed in this
book have been successfully applied in the fields on various projects and consequently can be used as a practical guideline for
implementation on future projects. The book covers the followings subjects: · Fundamental concepts in the field of power system
protection and control; · Required system modelling and fault level analysis for the design and setting of protection and control
devices; · Setting and design philosophy of numerical relays of different primary equipment; · Practical application of anti-Islanding
schemes for two different systems namely distribution generation (DG) and transmission generation (TG); · Challenges and
solutions which are encountered during secondary equipment refurbishment/replacement in brown field substations with inclusion
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of two practical case studies; · Required tests for factory acceptance tests (FAT), site acceptance tests (SAT), and commissioning
tests of numerical relays in conventional and digital substations; · Causes, analysis and proposed mitigation techniques of more
than 100 worldwide disturbances which have occurred in different type of primary equipment which have resulted to major system
black out or plant explosion or even fatality and; · New and future trend of application of numerical relays including application of
super IED for protection and control of multi-primary equipment, implementation of digital substation ,remote integrations ,self and
remote testing of IED , distribution networks fault location techniques and fault locators using travelling waves, synchro phasors,
time domain line protection using travelling waves, adaptive slope characteristics of differential protection, protection and control
schemes of micro grids, mitigation technique for prevention of loss of reactive power plants and transformers due to solar storms.
Humidity and Gas Sensor Monitoring System for Tenaga Nasional Berhad Substation Battery Room by Using
MicrocontrollerOfficial Gazette of the United States Patent and Trademark OfficePatentsRecent Trends In Peripheral Security
SystemsSpringer Nature
We are immersed in the so-called digital energy network, continuously introducing new technological advances for a better way of
life. Numerous emerging words are in the spotlight, namely: Internet of Things (IoT), Big Data, Smart Cities, Smart Grid, Industry
4.0, etc. To achieve this formidable goal, systems should work more efficiently, and this fact inevitably leads to power quality (PQ)
assurance. Apart from its economic losses, a bad PQ implies serious risks for machines, and consequently for people. Many
researchers are endeavoring to develop new analysis techniques, instruments, measurement methods, and new indices and
norms that match and fulfil the requirements regarding the current operation of the electrical network. This book offers a
compilation of the some recent advances in this field. The chapters range from computing issues to technological implementations,
going through event detection strategies and new indices and measurement methods that contribute significantly to the
advancement of PQ analysis. Experiments have been developed within the frames of research units and projects, and deal with
real data from industry and public buildings. Human beings have an unavoidable commitment with sustainability, which implies
adapting PQ monitoring techniques to our dynamic world, defining a digital and smart concept of quality for electricity.
The book presents high-quality research papers presented at the first international conference, ICICCD 2016, organised by the
Department of Electronics, Instrumentation and Control Engineering of University of Petroleum and Energy Studies, Dehradun on
2nd and 3rd April, 2016. The book is broadly divided into three sections: Intelligent Communication, Intelligent Control and
Intelligent Devices. The areas covered under these sections are wireless communication and radio technologies, optical
communication, communication hardware evolution, machine-to-machine communication networks, routing techniques, network
analytics, network applications and services, satellite and space communications, technologies for e-communication, wireless AdHoc and sensor networks, communications and information security, signal processing for communications, communication
software, microwave informatics, robotics and automation, optimization techniques and algorithms, intelligent transport,
mechatronics system, guidance and navigation, algorithms, linear/non-linear control, home automation, sensors, smart cities,
Page 3/18

Access Free Microcontroller Based Substation Monitoring And Control
control systems, high performance computing, cognition control, adaptive control, distributed control, prediction models, hybrid
control system, control applications, power system, manufacturing, agriculture cyber physical system, network control system,
genetic control based, wearable devices, nano devices, MEMS, bio-inspired computing, embedded and real-time software, VLSI
and embedded systems, FPGA, digital system and logic design, image and video processing, machine vision, medical imaging,
and reconfigurable computing systems.
This six volume set LNCS 11063 – 11068 constitutes the thoroughly refereed conference proceedings of the 4th International
Conference on Cloud Computing and Security, ICCCS 2018, held in Haikou, China, in June 2018. The 386 full papers of these six
volumes were carefully reviewed and selected from 1743 submissions. The papers cover ideas and achievements in the theory
and practice of all areas of inventive systems which includes control, artificial intelligence, automation systems, computing
systems, electrical and informative systems. The six volumes are arranged according to the subject areas as follows: cloud
computing, cloud security, encryption, information hiding, IoT security, multimedia forensics
"IEEE Catalog Number 99CH36351"--verso of T.p.
Automatic Solar Tracking Sun Tracking : This book details Automatic Solar-Tracking, Sun-Tracking-Systems, Solar-Trackers and Sun
Tracker Systems. An intelligent automatic solar tracker is a device that orients a payload toward the sun. Such programmable computer
based solar tracking device includes principles of solar tracking, solar tracking systems, as well as microcontroller, microprocessor and/or PC
based solar tracking control to orientate solar reflectors, solar lenses, photovoltaic panels or other optical configurations towards the sun.
Motorized space frames and kinematic systems ensure motion dynamics and employ drive technology and gearing principles to steer optical
configurations such as mangin, parabolic, conic, or cassegrain solar energy collectors to face the sun and follow the sun movement contour
continuously (seguimiento solar y 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
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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 altitudeazimuth 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
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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 anglesensor 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
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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 plugand play basis. Typical hybrid solar power systems include compact or packaged solar micro combined heat and power (CHP or mCHP) or
solar micro combined, cooling, heating and power (CCHP, CHPC, mCCHP, or mCHPC) systems used in distributed power generation. These
systems are often combined in concentrated solar CSP and CPV smart microgrid configurations for off-grid rural, island or isolated microgrid,
minigrid and distributed power renewable energy systems. Solar tracking algorithms are also used in modelling of trigeneration systems using
Matlab Simulink (Modelica or TRNSYS) platform as well as in automation and control of renewable energy systems through intelligent
parsing, multi-objective, adaptive learning control and control optimization strategies. Solar tracking algorithms also find application in
developing solar models for country or location specific solar studies, for example in terms of measuring or analysis of the fluctuations of the
solar radiation (i.e. direct and diffuse radiation) in a particular area. Solar DNI, solar irradiance and atmospheric information and models can
thus be integrated into a solar map, solar atlas or geographical information systems (GIS). Such models allows for defining local parameters
for specific regions that may be valuable in terms of the evaluation of different solar in photovoltaic of CSP systems on simulation and
synthesis platforms such as Matlab and Simulink or in linear or multi-objective optimization algorithm platforms such as COMPOSE,
EnergyPLAN or DER-CAM. A dual-axis solar tracker and single-axis solar tracker may use a sun tracker program or sun tracker algorithm to
position a solar dish, solar panel array, heliostat array, PV panel, solar antenna or infrared solar nantenna. A self-tracking solar concentrator
performs automatic solar tracking by computing the solar vector. Solar position algorithms (TwinCAT, SPA, or PSA Algorithms) use an
astronomical algorithm to calculate the position of the sun. It uses astronomical software algorithms and equations for solar tracking in the
calculation of sun's position in the sky for each location on the earth at any time of day. Like an optical solar telescope, the solar position
algorithm pin-points the solar reflector at the sun and locks onto the sun's position to track the sun across the sky as the sun progresses
throughout the day. Optical sensors such as photodiodes, light-dependant-resistors (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
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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 sunlocalization 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 constitutes the refereed proceedings of the International Symposium on Information and Automation, ISIA 2010, held in
Guangzhou, China, in November 2010. The 110 revised full papers presented were carefully reviewed and selected from numerous
submissions. The symposium provides a forum for researchers, educators, engineers, and government officials to present and discuss their
latest research results and exchange views on the future research directions in the general areas of Information and Automation.
This book constitutes the thoroughly refereed post-conference proceedings of the First International ICST Conference on Wireless
Communications and Applications, ICWCA 2011, held in Sanya, China, in August 2011. The 43 revised full papers presented were carefully
reviewed and selected from around 90 submissions and cover a wide range of topics as mobile ad hoc networks, sensor networks, network
architectural design, network protocol design, local area networks, MAC, routing, and transport protocols, quality of service provisioning,
reliability and fault tolerance issues, resource allocation and management, signal processing, medical imaging, data aggregation techniques,
security and privacy issues, wireless computing and applications for wireless network as smart grid, agriculture, health care, smart home,
conditional monitoring, etc.
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Proceedings on International Conference on Recent Advances in Applied Sciences conducted on February 11-13, 2016 by the Science and
Humanities Association of St.Peter's University, Avadi , Chennai and Indian Spectrophysics Association, Chennai in corporate association
with Scientific Communications Research Academy(SCRA), Chennai, India.
The Only Resource to Cover Wireless, Wireline, and OpticalNetworks in One Volume Mobile and stationary next-generation networks that
access thephotonic core are destined to become as ubiquitous as traditionaltelephone networks. These networks must efficiently
provideadequate network quality to multimedia applications with highbandwidth and strict quality-of-service requirements, as well
asseamlessly integrate mobile and fixed architectures. Today'sengineering students must be properly prepared to meet thechallenges of nextgeneration network development anddeployment. Featuring contributions from top industrial experts and academicprofessors, this
authoritative work provides a comprehensiveintroduction to next-generation networks. It explains wirelessnetworks such as wireless local
area networks (WLAN), wirelesspersonal area networks (WPAN), wireless access, 3G/4G cellular, andRF transmission, as well as optical
networks like long-haul andmetropolitan networks, optical fiber, photonic devices, and VLSIchips. Rather than focusing on heavy math or
physical details, thisresource explores how the technology is being used. It describesaccess and transport network layer technologies while
alsodiscussing the network and services aspects. Chapter coverage includes: Fiber–wireless networks: technologies, architectures, andfuture
challenges Packet backhaul network Point-to-point microwave backhaul Fourth-generation broadband: paving the road to Gbit/s withcopper
Dynamic bandwidth allocation in EPON and GPON Next-generation ethernet passive optical networks: 10G-EPON Power line
communications and smart grids Signaling for multimedia conferencing in 4G: architecture,evaluation, and issues Self-coexistence and
security in cognitive radio networks Mobile WiMAX UWB personal area networks—MIMO extensions Next-generation integrated metropolitanaccess network:technology integration and wireless convergence Resilient burst ring: a novel technology for the next-generationmetropolitan
area networks Filled with illustrations and practical examples from industry,this book will be invaluable to engineers and researchers
inindustry and academia, as well as senior undergraduate and graduatestudents, marketing and management staff, photonics physicists,
andchip designers.

The proceedings collect the latest research trends, methods and experimental results in the field of electrical and
information technologies for rail transportation. The topics cover novel traction drive technologies of rail transportation,
safety technology of rail transportation system, rail transportation information technology, rail transportation operational
management technology, rail transportation cutting-edge theory and technology etc. The proceedings can be a valuable
reference work for researchers and graduate students working in rail transportation, electrical engineering and
information technologies.
This book explains the application of Artificial Intelligence and Internet of Things on green energy systems. The design of
smart grids and intelligent networks enhances energy efficiency, while the collection of environmental data through
sensors and their prediction through machine learning models improve the reliability of green energy systems.
Most of the existing strong motion instrumentation on civil engineering structures is installed and operated as federal,
state, university, industry or private applications, in many cases operated as a closed system. This hampers co-operation
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and data exchange, hampering the acquisition of strong motion and structural data, sometimes even within a single
country. There is a powerful need to inform engineers of existing strong motion data and to improve the accessibility of
data worldwide. This book will play a role in fulfilling such a need by disseminating state-of-the art information, technology
and developments in the strong motion instrumentation of civil engineering structures. The subject has direct implications
for the earthquake response of structures, improvements in design for earthquake resistance, and hazard mitigation.
Readership: Researchers in earthquake engineering, engineers designing earthquake resistant structures, and producers
of strong motion recording equipment.
This book constitutes the proceedings of the Third International Conference on 6G for Future Wireless Networks, 6GN
2020, held in Tianjin, China, in August 2020. The conference was held virtually due to the COVID-19 pandemic. The 45
full papers were selected from 109 submissions and present the state of the art and practical applications of 6G
technologies. The papers are arranged thematically on network scheduling and optimization; wireless system and
platform; intelligent applications; network performance evaluation; cyber security and privacy; technologies for private
5G/6G.
This two-volume book presents the outcomes of the 8th International Conference on Soft Computing for Problem Solving,
SocProS 2018. This conference was a joint technical collaboration between the Soft Computing Research Society,
Liverpool Hope University (UK), and Vellore Institute of Technology (India), and brought together researchers, engineers
and practitioners to discuss thought-provoking developments and challenges in order to select potential future directions.
The book highlights the latest advances and innovations in the interdisciplinary areas of soft computing, including original
research papers on algorithms (artificial immune systems, artificial neural networks, genetic algorithms, genetic
programming, and particle swarm optimization) and applications (control systems, data mining and clustering, finance,
weather forecasting, game theory, business and forecasting applications). It offers a valuable resource for both young
and experienced researchers dealing with complex and intricate real-world problems that are difficult to solve using
traditional methods.
2012 International Conference on Environment Science and 2012 International Conference on Computer Science (ICES
2012/ICCS 2012) will be held in Australia, Melbourne, 15?16 March, 2012.Volume 2 contains some topics in intelligent
system. There are 51 papers were selected as the regular paper in this volume. It contains the latest developments and
reflects the experience of many researchers working in different environments (universities, research centers or even
industries), publishing new theories and solving new technological problems. The purpose of volume 2 is interconnection
of diverse scientific fields, the cultivation of every possible scientific collaboration, the exchange of views and the
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promotion of new research targets as well as the further dissemination, the diffusion of intelligent system, including but
not limited to Intelligent System, Neural networks, Machine Learning, Multimedia System and Applications, Speech
Processing, Image & video Signal Processing and Computer?Aided Network Design the dispersion. We are sure that the
efforts of the authors as well as the reviewers to provide high level contributions will be appreciated by the relevant
scientific community. We are convinced that presented volume will be a source of knowledge and inspiration for all
academic members, researchers and practitioners working in a field of the topic covered by the book.
A comprehensive review of the development, challenges and utilisation of magnetic field measurement Magnetic Field
Measurement with Applications to Modern Power Grids offers an authoritative review of the development of magnetic
field measurement and the application of the technology to the smart grid. The authors, noted experts in the field, present
the challenges to the field of magnetics and explore the use of cutting-edge magnetic technology in the development of
the smart grid. In addition, the authors discussed the applications of magnetic field measurements in substations,
generations systems, transmission systems and distribution systems. The specialized applications of magnetic field
measurements in these venues are explored including the typical sensors used, the field strength levels and spectral
frequencies involved and the mathematics that are needed to process data measurements. The book presents the
complex topic of electromagnetics in clear and understandable terms. Magnetic Field Measurement with Applications to
Modern Power Grids offers researchers in the magnetic community a guide to the progress of the smart grid and helps to
inspire innovation of magnetic technologies in the smart grid. The technologies of measurement are a bridge between
mathematical models and application oriented practice. The book is a guide to that bridge and: Offers a comprehensive
review of the development of magnetic field measurement Shows how magnetic field measurement applies to the smart
grid Outlines the challenges, trends and needs for future magnetic measurement systems Includes information on the
need for levels of standardisation, smart grid applications and innovative sensors Written for researchers in smart grid,
power engineers, power grid companies and professionals in the measurement and test industries, Magnetic Field
Measurement with Applications to Modern Power Grids is an authoritative guide that offers a clear understanding of the
relationship between the magnetic field measurement and power grids.
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
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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
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
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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
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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)
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-,
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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
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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
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
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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. ???????????????? ?????????????? ????????? ????????
???????? ???????????, ??????? ??????????? ???????? ???????? ? ??????. ????? ??????????????? ????????? ?? ?????
????????? ?????????? ???????? ???????? ???????? ????????? ????????, ????????? ?????? ????????, ? ?????
???????????????, ?????????????? ? / ??? ?? ?? ???? ?????????? ????????? ???????????? ??????????????? ?????????
???????????, ????????? ?????, ????????????????? ?????? ??? ?????? ?????????? ???????????? ? ?? ??????????????
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??????????? ????? ? ?????????????? ??????? ??????????? ???????? ???????? ? ???????????? ????????? ??????? ?
????????? ????????, ????? ????????? ?????????? ????????????, ????? ??? ??????, ??????????????, ?????????? ???
?????????? ????????? ??????????? ???????, ????? ????? ? ?????? ? ????????? ?? ??????? ?????? ????????
??????????. ? ?????????? ???? ?? ?????? ????? ????????? ?????? ??? ???????????? ????????? ??????? ????????,
??????? ?????????????? ???????? ??????? ????????????? ??????? ??????????????? ????????? ????????????
???????????? ??????????? ? ?????????? ????????? ??????? ??? ?????????? ????????????? ???????? ???????? ?
??????????? ????????????? ??????????, ???????? ???? ? ?????????? ???????. ?? ??? ??????? ???????? ??, ????? ???
??????-?????? ??????? ??? ??? ??????????? ????????? ??????? ?????? ???????????? ???????? ???????????? ??????
??? ??????????? ????? ???????? ??? ??????????? ???????????, ????? ?????????? ??????????? ?????? ?? ????
?????????????? ? ??????? ????????? ? ?????????????????? ?????????? ????????? Tracker , ????? ????? ???????
?????????????, ?????????? ????????????? ? ??????? ?????????????.??????? ???????? ??????? ?? ??????????? ???
????????? ?????? ???????? ??? ?????? ??? ? ?????????????? ? ????????????? ?????????????? ???????? ?????????
????????. ??????????????????????????????????????????????????????????????????????????????????????????????
????????????????/???PC?????????????????????????????????????????????????????????????????????????????????
????????????????????????????????????????? ?????????????????????????????????????????????????????????????
???????????????????????????????????????????????????????????????????????????????????????????????????????
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