Installation Guide Tracker

Thank you definitely much for downloading installation guide
tracker.Maybe you have knowledge that, people have see numerous time
for their favorite books as soon as this installation guide tracker,
but stop taking place in harmful downloads.

Rather than enjoying a fine ebook similar to a mug of coffee in the
afternoon, otherwise they juggled in the same way as some harmful
virus inside their computer. installation guide tracker is reachable
in our digital library an online access to it is set as public in
view of that you can download it instantly. Our digital library saves
in compound countries, allowing you to acquire the most less latency
times to download any of our books once this one. Merely said, the
installation guide tracker is universally compatible past any devices
to read.

VP9/P30 Comp Tracker \u0026 Sight Tracker Installation Guide

Vicon Tracker Installation Tutorial #4 - Introducing TrackerDPS
Meter/Parser Guide for Final Fantasy XIV (Updated 2020) Google Ads
Conversion Tracking // 2020 Tutorial Teltonika Tracker Installation

Guide
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Instalt Vicon Vero+Tracker Installation Tutorial #2 - Set up your

Vero Hardware Installatien TFips—Fer—the CalAmp—with-Actsoft Products
YttimateSPATHIPHYLLUM (PeaceLily) CAREGuide—Ep—205 How to

install a $30 Car GPS Tracker in your Car or Bike or Truck How to
Install a Car Tracker DIY Simple Easy Steps TKSTAR TK905 GPS tracker

| ultimate manual/guide with EN subtitles

Spy GPS tracker GF-07 unboxing review

Is Your Girlfriend Cheating? Here's one way to find out!

EASY GPS TRACKER To Track Your CAR!'!'How To Track People By Their Cell
Phones - Track Cell Phone Location Easy, Gps Tracking MOTOsafety
Wired Vehicle Tracker Installation How To Find a GPS Tracker on Your
Vehicle Vicon tracking for virtual set productions

Gps Tracker 2019 Para Autos Motos Rastreo App Gratis Sin Mensualidad

por la Plataforma&PS—Vehicletrackersetup—atlt—you—havetoknow 2019
Tracker Grizzly 1754 Boat Review

Install Your Facebook Pixel and Create Custom Conversions with
Facebook Ads

Vicon Tracker Installation Tutorial #5 - Calibration Installing Fleet
Tracker MGS800 with OBD and Y cables How to Setup PokerTracker 47
Quick Start Guide Tutorial Teltonika FMT100 easy installation
tutorial Car GPS Tracker - GTO6 First impressions, How To Get Car
Location thru SMS via Car GPS Tracker Viecon—T-Series+TFracker
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I 1lat] T o1 #3 Sof Voltl 4272 Car Rel
G6PS—TrackerSetup 3720 Installation Guide Tracker

Installation Guide and Support For Your 12V Plug-In Telematics
Device. Detailed installation instructions and FAQs to help you get
started!

installation-guide :: TRACKER

However, our latest tracking device DB2 Self-Install GPS Tracker 1is
an exception to the rule and it is simple enough to be installed by
people without any technological expertise. All you need to do is to
locate the battery of your vehicle, connect the wires and place the
tracker to a location of your choosing under the hood.

How to properly install a GPS Tracking Device on a Vehicle

How To Install a GPS Tracker on a Car — Tracker Fitting 1. Decide
Where to Put The GPS Tracker. Before fitting the GPS tracker, you
first need to decide where the device is... 2. Secure The GPS
Tracker. Put your tracker in the optimal position to allow for covert
installation and easy access to...

Fitting & Installing Vehicle Trackers | DIY Trackers

However, our latest tracking device DB2 Self-Install GPS Tracker is
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an exception to the rule and it is simple enough to be installed by
people without any technological expertise. All you need to do is to
locate the battery of your vehicle, connect the wires and place the
tracker to a location of your choosing under the hood.

DB2 GPS Tracker - 2 Minutes Installation Guide I Rewire ...

Here's how you install a vehicle tracking device in a car or van:
Step 1: Find the vehicle's ignition and constant power wires During
your installation, you'll be attaching your... Step 2: Affix your
device's wiring to these wires Take the constant power wire, and use
your wire cutters to remove ...

How to Install a Vehicle Tracking Device: Fit a Tracker in
Hardwired tracker self-install guide Quartix vehicle tracking units
are easy to install. You can download and follow our step-by-step
guide to get started as soon as your units arrive. Download the
Hardwired Self-Install Guide

Vehicle Tracking Installation Guides | Quartix Vehicle ...
Software Installation Guides This page contains resources to ensure
the best possible installation of TBN software. Please begin with the

TBN Pre-Installation Checklist. Once you are ready to proceed with
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the installation, please read and follow the instructions for
installing our software for best results.

Software Installation Guides | Tracker

Login and start monitoring the phone. Download Mobile Tracker Free.
Video installation guide. 1. Prerequisites. Have created a Mobile
Tracker Free account with a valid email address. Have access to the
target phone and permission of the phone owner to install the
application. 2.

Installation Guide | Mobile Tracker Free

CorvusGPS.com’s online GPS Fleet Tracking software is web based, you
don’t need to install anything: a web browser and an internet
connection is all you need. All of your data is stored in a secure
cloud. Our mapping app can be installed on tablets and phones to stay
connected with your fleet on the go.

User manual for TK102 and TK103 GPS trackers

This guide will help you to manually install PostgreSQL 9.3.
PokerTracker's developers and support team recommend PostgreSQL 9.3,
although there are no signifigant performance improvements if you

already have PostgreSQL 9.0 or higher.
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How to Manually Install or Reinstall ... - PokerTracker

The COVID-19 tracker package was developed using DHIS2.33.2. This was
done in order to support some of the latest features in DHIS2. In
order to use the package, it is recommended that you install...

COVID-19 Tracker Package Installation Guide - Google Docs

The easiest and recommended way to install Tracker and the
dependencies is through the Anaconda Distribution. Download and
install Miniconda or Anaconda. Once Miniconda or Anaconda are
installed: Browse to the Tracker Download Page. Copy the conda
install command.

Install Guide — Tracker 19.1.0 documentation

Time Tracker Install Guide Installation Outline . Time Tracker
installation process. Installing on Linux . Quick install guide for
Linux. Configuring Time Tracker . Values in config.php; Mail; LDAP
authentication. Upgrading Time Tracker . How to upgrade Time Tracker

Time Tracker Install Guide - Anuko
Installation Guide. Quick Instruction Guide. ... Install the GPS

Tracker App on your phone. 2. Functions and Features GPS & base
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station connectivity Mobile phone or Computer GPRS service platform,
double control model GPRS real-time location monitor 2-way calling
Health monitor

Installation Guide — GPS Kid Tracker Smart Wristwatch

This guide is intended to help you quickly and easily install, setup,
and configure PokerTracker 4 and PostgreSQL. This guide will also
provide you with some of the basic tools so that you can begin using
PokerTracker to import hand histories, review imported hands, and
view the head-up display (HUD) which displays statistics directly on
top of the poker tables that you are playing on.

Quick Start Guide - PokerTracker

This video explains how to install the Mobile Tracker Free
application. You should have the phone with you. Mobile Tracker Free
is a free application for mon...

How to install Mobile Tracker Free? - YouTube

Installation: Visit http://support.symbiant.co.uk/downloadtracker to
download the latest Tracker build. Extract the zip file to a
temporary location and double click Setup.exe to begin the

installation. Follow the instructions in the wizard to guide you
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through the installation process - make sure the application pool you
select targets .NET 4.

Requirements: IIS 6 compatibility components Installation
To install UDT on premises, see the Orion Platform Products

Installation and Upgrade Guide. This guide helps you prepare your
environment and install UDT using the Orion Installer. To deploy UDT
in the cloud, see one of the following topics: Deploy SolarWinds
Orion Platform products to Amazon Web Services

A Simple Practical Guide to Solar Energy Designing and Installing
Photovoltaic Solar Electric Systems The Solar Electricity Handbook 1is
a practical and straightforward guide to using electric solar panels.
Assuming no previous knowledge, the book explains how solar panels
work, how they can be used and explains the steps you need to take to
successfully design and install a solar photovoltaic system from
scratch. This books contains all basic knowledge for exmple: 1.
Selection Solar panel 2. Calculation of requirement of battery,
inverter etc 3. Various Types Solar Connectors 4. Solar Power Charge

Controllers, 5. Wire and cables and connections 6. Junction Box and
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connection 7. Safety Measures 8. Government subsidy Rules 9. List of
Sppliers and manufacturers in India for Solar panel, battery and
other Equipments 10 Clculation of size of solar cables 11. Price list
of Panels and other resourses. 12 Roof Installation 13. Ground
Installation. 14 Pole installation 15. Different type of solar cell
technology 16. Solar accessories and equipments and much more.

The renewable energy field is an area of rapid growth with many
government initiatives in place to encourage mainstream take-up of
energy-saving technologies in buildings. In the UK, over 100,000
students per year undertake plumbing and electrical installation
vocational courses that will be directly affected by these
developments. More importantly, there will be an even greater number
of professionals studying toward renewable energy installation and
inspection courses that need this information. This new book from
bestselling author Chris Kitcher provides an overview of all of the
latest technologies and how they can be incorporated. Students and
professionals will use it on a range of courses and as a reference on-
site.

Catalog of the most often requested AT&T documents.
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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
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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. 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
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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
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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
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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
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in solar calculator apps or the solar power calculator apps for I0S
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 0S. 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 i0S 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
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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
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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 C02 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
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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
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fuel, or capture food-grade C0$ 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
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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
Page 20/58



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
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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
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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. [O00000000C000COOCOOCOOOOOOCOOCOOCOOCOOOOOOCOOCOOCO
Oo0O00ROO0OOOO0OO0OCOO0OROOOOROOOORDOOODDODOODODOODOROO0OR OO0/ BooPCon
OOoOoO0OdoOoOoOdOdoooOoOdodiOdoOoOdodoOOoOCOdOOOdo oo OdOOoOOO00dO0o0o000
Od0d0oOROoOoOoOOOOdOOOdONOR O OO OOOOOOOO0O0OCOROR 000D DOOOO0O0OCO0OC0O
OOoOoO0OdoOoOoOdOdoooOoOdodiOdoOoOdodoOOoOCOdOOOdo oo OdOOoOOO00dO0o0o000
Oddd0oOROoOoOoOOOOdOOOdONOR O OO OOOOOOOOOOOONOR OO0 OO OOOO0O0OOO0O00OR O

HoO0DOOO00000OCRODOOOOUO0UOCRODOOOOOOdOOCOODOOOOOO0OOOOOOOOOOOO000OOG
B 3TonM kHure nogpobHo ABToMaTuyeckasa Solar-Tracking, BC-Tracking-

Systems, Solar-tpekepbl n BC Tracker Systems. WHTennekTyasbHbIW
aBTOMAaTMYECKUN COSTHEYHOW ClieXeHus SBNSeTCs YCTPOMCTBOM, KOTOpoOe

OpueHTUpyeT nojie3aHylw HarpyskKy K COJIHWUY. Takoe nporpaMMMpyeMHﬁ
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KOMMbOTEp Ha OCHOBE COJIHEYHOW YCTPOMCTBO CNEXEHMS BK/OYaeT MPUHLUMDI
COSIHEYHOW CNIEXEHUS, COSIHEYHBIX CUCTEM CIlIEXEHUA, a TaKxe
MUKPOKOHTpoONNep, Mukponpoueccop u / wunu MK Ha 6a3e ynpasneHus
COJZIHEYHOW OTCNEXMBAHUA OPUEHTMPOBATLCA CONIHEYHbIX OTpaxaTenew,
COSIHEeYHble NIMH3bI, (OTO3NEKTPUYECKUe NaHenu unu apyrue onTuveckue
KoHourypaumm kK BC MoTOpM30BaHHbIE KOCMMYECKME Kaapbl U KUHEMaTUYeCKue
cucteMsl obecneyeHns OUHAMUKU OBUKEHUA WU MUCMOMb30BaTb MPUBOLHOWM
TEXHUKW W FOTOBUTCH NPUHUUMBLI, 4TOObl HanpaBUTb OMNTUYECKME
KoHOurypauum, Takume Kak MaHxeH, napabonmyeckux, KOHUYECKUX WK
KaccerpeHa COMHEYHbIX KOINIEKTOPOB 3HEprum, 4Tobbl NIMLOM K CONHUY W
cneposaTb 3a COJSIHUEM KOHTYpP OBUXeHWS HenpepblBHO. B oby3pbiBaTbh cuny oT
COJIHLA 4Yepe3 COJIHEYHbIM TPeKep WU MPaKTUYECKON COTHEYHOM CUCTEMb
CNexeHus, CUCTeMbl BO30OHOBNASEMbIX KOHTPOMA 3HepruuM asToMaTu3auuun
TpebylwT aBTOMAaTMYECKOrO COSIHEYHOW OTCNEXMBAHUA MPOrPaAMMHON O
obecrneyeHns M anropuTMOB COJSIHEYHblE NO3ULUKM ONA LOCTUXKEHUS
OWHAaMUYECKOr0 KOHTPOMA OBUXKEHUS C apXUTEKTypbl aBTOMaTu3auuu
ynpasfieHusa, ne4vaTHbIX MAaT M annapaTHblX cpeacTtB. Ha ocu cucrtemsl
cnexeHmsa BC, TakuMX KakK BbiICOTa-a3MMyT OBOMHOW OCU WAN MHOM0OCEBbHIE
COJIHEYHble CUCTEMbl TpeKep WUCNoSb30BaTb aNrOpUTM OTC/IEXMBAHUA COJHUE
WA TPaCCUPOBKMK Nyyen [aTUMKOB WM NporpammHoe obecneyeHue, 4TOObI
obecneunTb NpoxoxpgeHue conHua no Heby npocnexuBaeTcs C BbICOKOM

TOYHOCTbO B aBTOMaTU3MNPOBAHHbLIX HpMﬂOMGHMﬁ ConHe4yHas Tracker , NpaMo
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yepes3 feTHero COSIHUECTOAHUA, COJSIHEYHOr0 PaBHOOEHCTBUA W 3UMHEr 0
COJTHLECTOSHMA .BbicOKas TOYHOCTb no3uuum BC KanbKynsiTop WM MNOJSIOXEHue
COJIHUA@ aNropuMTM 3TO BaXHbiM War B NMPOEKTUPOBAHUM U CTPOUTENbLCTBE
aBTOMATUYECKOM CUCTEMOW COJIHEYHOM ClexeHus.

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 automatizacién,
automatizacién seguidor solar, tracking solar e automacao, automacao
seguidor solar, inseguimento solare, inseguitore solare, energia
termica, sole seguito, posizionatore motorizzato) In harnessing power

from the sun through a solar tracker or practical solar tracking
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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
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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
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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
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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
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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 I0S
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 0S. Software algorithms predicting position
Page 30/58



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 i0S 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)
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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
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the efficiency of remote renewable energy resources and systems and
provide valuable web-based feedback in terms of C02 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
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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 C0$ 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
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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
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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
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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
Page 37/58



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
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charge controller.

Free to download eBook on Practical Solar Tracking Design, Solar
Tracking, Sun Tracking, Sun Tracker, Solar Tracker, Follow Sun, Sun
Position calculation (Azimuth, Elevation, Zenith), Sun following,
Sunrise, Sunset, Moon-phase, Moonrise, Moonset calculators. In
harnessing power from the sun through a solar tracker or solar
tracking system, renewable energy system developers require automatic
solar tracking software and solar position algorithms. On-axis sun
tracking system such as the altitude-azimuth dual axis or multi-axis
solar tracker systems use a sun tracking algorithm or ray tracing
sensors or software to ensure the sun's passage through the sky 1is
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
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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
Page 40/58



optimization and smart micro-grid optimization for distributed energy
resources (DER). The correct resolution of this load-following multi
objective optimization problem is a complex task because of the high
number and multi-dimensional variables, the cross-correlation and
interdependency between the energy streams as well as the non-
linearity in the performance of some of the system components. Exergy-
based control approaches for smartgrid topologies are considered in
terms of the intelligence behind the safe and reliable operation of a
microgrid in an automated system that can manage energy flow in
electrical as well as thermal energy systems. The standalone micro-
grid solution would be suitable for a rural village, intelligent
building, district energy system, campus power, shopping mall centre,
isolated network, eco estate or remote island application setting
where self-generation and decentralized energy system concepts play a
role. Discrete digital simulation models for the thermodynamic and
active demand side management systems with digital smartgrid control
unit to optimize the system energy management is currently under
development. Parametric simulation models for this trigeneration
system (polygeneration, poligeneration, 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
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microgrid level by managing the generation and storage of electrical,
heat and cooling energies in layers. Each layer has its own set of
smart microgrid priorities associated with user demand side cycle
predictions. Mixed Integer Linear Programming and Neural network
algorithms are being modeled to perform Multi Objective Control
optimization as potential optimization and adaptive learning
techniques.

This book 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
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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
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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
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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
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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
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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 IO0S
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
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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 0S. 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 i0S 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
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(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
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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 C02 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,
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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 C0$ 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
Page 51/58



solar powerplants that could be manufactured and transported in kit-
form and operate on a plug-and play basis. Typical hybrid solar power
systems include compact or packaged solar micro combined heat and
power (CHP or mCHP) or solar micro combined, cooling, heating and
power (CCHP, CHPC, mCCHP, or mCHPC) systems used in distributed power
generation. These systems are often combined in concentrated solar
CSP and CPV smart microgrid configurations for off-grid rural, island
or isolated microgrid, minigrid and distributed power renewable
energy systems. Solar tracking algorithms are also used in modelling
of trigeneration systems using Matlab Simulink (Modelica or TRNSYS)
platform as well as in automation and control of renewable energy
systems through intelligent parsing, multi-objective, adaptive
learning control and control optimization strategies. Solar tracking
algorithms also find application in developing solar models for
country or location specific solar studies, for example in terms of
measuring or analysis of the fluctuations of the solar radiation
(i.e. direct and diffuse radiation) in a particular area. Solar DNI,
solar irradiance and atmospheric information and models can thus be
integrated into a solar map, solar atlas or geographical information
systems (GIS). Such models allows for defining local parameters for
specific regions that may be valuable in terms of the evaluation of

different solar in photovoltaic of CSP systems on simulation and
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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.
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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
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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,
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biofuel, petrol, ethanol, diesel, natural gas or PNG) use a
combination of power sources to harness and store solar energy in a
storage medium. Any multitude of energy sources can be combined
through the use of controllers and the energy stored in batteries,
phase change material, thermal heat storage, and in cogeneration form
converted to the required power using thermodynamic cycles (organic
Rankin, Brayton cycle, micro turbine, Stirling) with an inverter and
charge controller. B 3Tou kHure nogpobHo ABToMaTu4yeckasa Solar-
Tracking, BC-Tracking-Systems, Solar-tpekepbl n BC Tracker Systems.
NHTennekTyanbHbM aBTOMAaTUYECKUN COJIHEYHOM CIIEXEHUA SIBNAeTCA
YyCTPONCTBOM, KOTOpPOE OpPMEHTMPYET MONe3HYI Harpysky K COfHUy. Takoe
NPOrpaMMMPYEMbIN KOMMNbIOTEP Ha OCHOBE COJIHEYHOW YCTPOMCTBO CJIEXEHUS
BK/OYAeT MPUHUMUMBI COSIHEYHON CNEXEHUSA, COSIHEYHbIX CUCTEM CHeXeHus, a
TakKXe MUKPOKOHTponnep, Mukponpoueccop u / wnu MK Ha Ga3e ynpasneHus
CO/THEYHOW OTCIEXMBAHUA OPUEHTMPOBATLCH COJSIHEYHbIX OTpaxaTenew,
COJIHEYHblEe NIMH3bI, (OTOINEKTPUYECKME MAHEeNU WIn AQpyrue onTuyeckue
KoHpurypaumm kK BC MoTOpM30OBaHHbE KOCMMYECKUE Kaapbl U KUHEMaTuyeckue
cuctembl obecnevyeHns OMHaMUKU OBUXKEHUA M UCNONb30BaTb MPUBOLHON
TEXHUKWU W FOTOBUTCH NPUHLUUMNBI, 4TOOb HanpaBUTb ONTUYECKMUe
KOHOurypaumm, Takume Kak MaHxeH, napabonmyeckmx, KOHUYECKUX WIn
KaccerpeHa COfIHEYHbIX KOMNIEKTOPOB 3HEpPrun, 4Tobbl SIMLOM K COJTHUY WU

cnepoBatb 3a COJIHUEM KOHTYP OBUXEHUA HENMPEPbLIBHO. B O6y3ﬂHBaTb cuny oT
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COMHUa 4Yepe3 COJSIHEYHbI TpeKep WAU MPaKTUYECKOW COSIHEYHOW CUCTEMbI
CNeXeHusl, CUCTEeMbl BO30OHOBMISIEMbIX KOHTPOJIS 3HEPruM aBTOMaTW3aLUu
TpebylT aBTOMAaTUYECKOrO COJSIHEYHOW OTCIIEXMBAHUA NPOTPaAMMHON O
obecneyeHns U anropMTMOB COJSIHEYHbIE MO3ULUKU ONA [OCTUKEHMUS
OMHAMUYECKOTr 0 KOHTPO/S [OBUXEHWS C apXMTEeKTypbl aBTOMaTu3auuu
ynpaBfieHWs, MeYaTHbIX NiaT M annapaTHbIX CPeacTB. Ha ocu cucTembl
cnexenns BC, TakMx KakK BbiCOTa-a3uMyT OBOMHOW OCWU WM MHOT0OCEBbIE
COJIHEYHbIE CUCTEMbI TPEKEpP MCMNOSb30BaTb aNirOPUTM OTCJIEXMBAHWUA COJIHUE
WA TPaCCUPOBKM Nyyeil [aTuYMKOB MAKM NporpamMmHoe obecneyeHue, 4YTOOLI
obecneuynTb MPOXOXOEHME COJHLA Mo Heby npocCrnexuMBaeTCs C BbICOKOM
TOYHOCTbI0 B @BTOMaTM3UPOBAHHbIX NpunoxeHun ConHeyHas Tracker , npsamo
yepe3 NIeTHero COJIHUECTOSAHUS, COJIHEYHOrO PaBHOMOEHCTBUA M 3UMHEr 0
CONMHUECTOSHUSA . BolCOKas TOYHOCTb No3uuuu BC KanbkKynstop uAuM NOJSIOXEHMe
COJIHUA aNropuTM 3TO BaXHblM WAr B MPOEKTUPOBAHWM U CTPOUTENLCTBE
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Written with the installing electrician in mind, THE GUIDE TO
PHOTOVOLTAIC SYSTEM INSTALLATION provides readers with a simple,
straightforward approach to understanding photovoltaic system
installation in both residential and light commercial buildings.
Filled with illustrations, examples, and multiple opportunities for
practice, this comprehensive book includes the most up-to-date
information on photovoltaic installation available on the market
today. In addition, coverage of topics such as the National
Electrical Code© requirements for a photovoltaic system installation
ensures that readers will be well prepared for the North American
Board of Certified Energy Practitioners' (NABCEP) entry level
photovoltaic installer certification exam. Important Notice: Media
content referenced within the product description or the product text
may not be available in the ebook version.
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