quantum fuel pump installation instructions

Quantum Fuel Pump Installation Instructions: A Step-by-Step Guide for Optimal Performance
quantum fuel pump installation instructions might sound a bit technical at first, but with the
right guidance, anyone with basic mechanical skills can tackle this task confidently. Whether you're
upgrading your vehicle’s fuel delivery system or replacing a faulty pump, understanding the correct
installation process is crucial for ensuring efficiency and preventing future issues. In this article, we’ll

walk you through the essential steps and considerations when installing a quantum fuel pump,
making the process straightforward and manageable.

Understanding the Quantum Fuel Pump

Before diving into the installation, it's helpful to grasp what sets a quantum fuel pump apart from
standard fuel pumps. Quantum fuel pumps are designed for high performance and durability, often
used in vehicles requiring consistent and reliable fuel flow under demanding conditions. Their
advanced engineering delivers better fuel pressure and flow rates, which can enhance engine
performance and fuel efficiency.

Knowing this helps you appreciate why proper installation is vital. Any misstep can compromise the
pump’s efficiency or even damage your vehicle’s fuel system.

Preparing for the Installation

Gathering the Necessary Tools and Materials

To ensure a smooth installation, collect all required tools and materials beforehand. Here's a quick
checklist:

e New quantum fuel pump (ensure it matches your vehicle’s specifications)

e Socket wrench set

e Screwdrivers (flathead and Phillips)

e Fuel line disconnect tool

¢ Jack and jack stands or ramps

e Safety gloves and goggles

e Clean rags and a container for draining fuel



e Replacement fuel filter (optional but recommended)

Having everything ready avoids interruptions during installation and improves safety.

Safety Precautions

Working with fuel systems requires caution. Before starting, disconnect the vehicle’s battery to
prevent electrical sparks, which could ignite fuel vapors. Perform the installation in a well-ventilated
space, away from open flames or heat sources. Wearing gloves and safety goggles protects you from
fuel spills and debris.

Step-by-Step Quantum Fuel Pump Installation
Instructions

1. Relieve Fuel System Pressure

Fuel systems are pressurized, so relieving this pressure is the first critical step. Locate the fuel pump
fuse or relay in the fuse box and remove it. Start the engine and let it run until it stalls, indicating that
pressure has dropped. Turn off the ignition afterward.

2. Access the Fuel Pump

Depending on your vehicle model, the fuel pump may be accessible through the trunk, under the rear
seat, or by dropping the fuel tank. Consult your vehicle’s manual for exact details.

If accessing through the fuel tank, safely raise the vehicle using a jack and secure it with jack stands.
Always use ramps or stands on level ground for stability.

3. Disconnect Fuel Lines and Electrical Connectors

Carefully detach the fuel lines connected to the old pump. Use a fuel line disconnect tool if necessary
to avoid damaging the connectors. Label the lines if needed to ensure proper reattachment.

Next, unplug the electrical connectors powering the pump. Handle connectors gently to prevent
damage.



4. Remove the Old Fuel Pump

Once lines and connectors are detached, remove any retaining bolts or locking rings holding the
pump in place. Carefully lift the pump assembly out. Be mindful of the fuel level sender unit attached
to the pump, as some models integrate these components.

5. Prepare the New Quantum Fuel Pump

Before installation, compare the new pump with the old one to confirm compatibility. Transfer any
components, such as the fuel level sender, if necessary.

Check the new pump’s O-rings or seals and lubricate them slightly with clean engine oil to ensure a
tight fit and prevent leaks.

6. Install the New Pump

Place the new quantum fuel pump into the fuel tank or pump housing gently, ensuring it seats
correctly without forcing it. Secure it using the retaining bolts or locking ring removed earlier.

Reconnect the fuel lines and electrical connectors, making sure each connection is tight and secure to
avoid leaks or electrical faults.

7. Reassemble and Test

If you had to lower the fuel tank or remove any panels, reattach them now. Reinsert the fuel pump
fuse or relay, then reconnect the battery.

Turn the ignition to the “ON” position (without starting the engine) to allow the pump to prime the
fuel system. Listen for the pump’s humming sound, which indicates it's working. Check for any fuel

leaks around connections.

Finally, start the engine and observe its performance. A smooth start and idle suggest a successful
installation.

Tips for a Smooth Quantum Fuel Pump Installation

e Work methodically: Taking your time and following each step carefully reduces the chance of
errors.

* Replace the fuel filter: Installing a new fuel filter alongside the pump helps maintain optimal
fuel flow and protects the new pump.



e Clean components: Wipe down the pump housing and surrounding areas to prevent dirt from
entering the fuel system.

e Check for leaks: After installation, inspect all fuel line connections thoroughly to detect any
leaks early.

e Consult manufacturer guidelines: Always review the quantum fuel pump’s manual for any
model-specific instructions or torque specifications.

Common Challenges and How to Overcome Them

Sometimes, quantum fuel pump installation can present obstacles, especially for first-timers. One
frequent issue is difficulty accessing the fuel pump, particularly in vehicles where the pump is inside
the fuel tank. In such cases, patience is key—take time to safely raise the vehicle and remove the
tank without causing damage.

Another challenge is dealing with stubborn fuel line connectors. Using the proper disconnect tool and
applying gentle twisting motions can help. Avoid using excessive force, which risks breaking fragile
plastic fittings.

Electrical connection problems can arise if connectors are corroded or damaged. Inspect connectors
carefully and clean or replace them if needed to ensure reliable pump operation.

Why Proper Installation Matters

Following detailed quantum fuel pump installation instructions doesn’t just get the job done—it
safeguards your vehicle’s fuel system integrity. A correctly installed pump delivers steady fuel
pressure, improving engine performance and fuel economy. It also minimizes the risk of fuel leaks,
which can be hazardous and costly to repair.

Moreover, professional installation practices extend the lifespan of your pump, saving you money on
premature replacements. So, investing time into learning and executing the installation properly truly
pays off.

With these insights and step-by-step guidance, you should feel equipped to undertake your quantum

fuel pump installation confidently. Remember, safety and attention to detail are your best allies in this
process.

Frequently Asked Questions



What are the basic steps for installing a Quantum fuel pump?

To install a Quantum fuel pump, first disconnect the vehicle's battery, relieve fuel system pressure,
remove the old fuel pump, install the new Quantum pump ensuring proper alignment and secure
fittings, reconnect the fuel lines and electrical connectors, and finally, test for leaks and proper
operation before reassembling any removed components.

Do Quantum fuel pump installation instructions vary by
vehicle model?

Yes, Quantum fuel pump installation instructions can vary depending on the vehicle make and model.
It is important to consult the specific installation guide provided with the pump or the vehicle's service
manual to ensure proper procedures and compatibility.

What safety precautions should | take when installing a
Quantum fuel pump?

Safety precautions include disconnecting the battery to prevent electrical sparks, working in a well-
ventilated area away from open flames or sparks, wearing protective gloves and eyewear, properly
relieving fuel system pressure before removal, and following all manufacturer guidelines carefully.

Can | install a Quantum fuel pump without professional help?

If you have basic mechanical skills and follow the detailed installation instructions carefully, you can
install a Quantum fuel pump yourself. However, if you are unsure or inexperienced, it is
recommended to seek professional assistance to avoid damage or safety hazards.

What tools are required for installing a Quantum fuel pump?

Common tools needed include a socket set, screwdrivers, pliers, fuel line disconnect tools, a jack and
jack stands or a vehicle lift, safety gloves, and possibly multimeters for electrical testing. Always refer
to the specific installation guide for any specialized tools.

How do | test the Quantum fuel pump after installation?

After installation, reconnect the battery and turn the ignition to the 'ON' position without starting the
engine to prime the pump. Listen for the pump running, check for fuel leaks, and use a fuel pressure
gauge to verify the pump is delivering the correct pressure according to vehicle specifications.

Are there any common issues to watch out for during
Quantum fuel pump installation?

Common issues include improper fitment, loose fuel or electrical connections, failure to relieve fuel
pressure before removal, damaged seals or O-rings causing leaks, and electrical faults. Carefully
inspect all components and connections during installation to prevent these problems.



Where can | find the official Quantum fuel pump installation
manual?

The official Quantum fuel pump installation manual can typically be found on the manufacturer's
website, included in the product packaging, or requested from the retailer or distributor where the
pump was purchased. Checking online forums and vehicle-specific repair guides may also provide
helpful installation information.

Additional Resources

Quantum Fuel Pump Installation Instructions: A Professional Guide to Optimal Performance

quantum fuel pump installation instructions are essential for ensuring that this advanced
automotive component functions reliably and efficiently. With the increasing demand for high-
performance fuel delivery systems, understanding the precise steps and technical nuances involved
in installing a Quantum fuel pump is critical for both professional mechanics and automotive
enthusiasts. This article provides a comprehensive, analytical overview of the installation process,
offering insights into best practices, safety considerations, and the technical specifications that
influence successful integration.

Understanding the Quantum Fuel Pump

Before delving into the installation instructions, it is important to grasp what sets the Quantum fuel
pump apart from conventional fuel pumps. Designed for high-flow efficiency and durability, these
pumps are frequently utilized in performance vehicles, where consistent fuel pressure and volume are
paramount. Their advanced internal components and materials contribute to improved fuel
atomization and engine responsiveness.

The Quantum fuel pump often features a compact design, high resistance to wear, and compatibility

with various fuel types, including ethanol blends. Knowing these characteristics helps tailor
installation approaches that preserve the pump’s integrity and maximize its lifespan.

Preparatory Steps for Quantum Fuel Pump Installation

Quantum fuel pump installation instructions typically begin with a thorough preparation phase. This
phase includes verifying compatibility, securing the correct tools, and ensuring that all safety
protocols are observed.

Verification and Compatibility

Ensuring that the Quantum fuel pump matches the vehicle’s specifications is crucial. This involves
checking:



e Fuel pressure and flow rate requirements
e Electrical connector types and voltage compatibility

¢ Physical dimensions and mounting points

Failure to confirm these details can result in installation errors or suboptimal performance. Many
Quantum fuel pumps are engineered for specific vehicle models or aftermarket performance setups,
so referencing the manufacturer's technical datasheets and cross-referencing with the vehicle’s
manual is advisable.

Safety Considerations

Fuel systems inherently involve flammable liquids, making safety indispensable. Key precautions
include:

Disconnecting the vehicle’s battery before commencing installation

Working in a well-ventilated area away from ignition sources

Wearing protective gloves and eye protection

Relieving fuel system pressure to avoid leaks or sprays

Adhering to these safeguards mitigates risks of fire, explosion, and injury during installation.

Step-by-Step Quantum Fuel Pump Installation
Instructions

The actual installation of the Quantum fuel pump involves several technical steps, each requiring
precision and attention to detail.

1. Accessing the Fuel Pump Assembly

Most vehicles house the fuel pump inside the fuel tank, accessed either through the rear seat, trunk,
or beneath the vehicle. Quantum fuel pump installation instructions emphasize carefully removing
any covers or panels to reach the fuel pump assembly without damaging surrounding components.



2. Depressurizing and Draining the Fuel System

Before detaching the existing pump, it is essential to relieve the fuel system pressure. This can be
achieved by:

e Removing the fuel pump fuse or relay and running the engine until it stalls

¢ Using specialized tools to open fuel pressure relief valves

Draining excess fuel from the tank minimizes spills during disconnection.

3. Disconnecting Electrical and Fuel Lines

Careful disconnection of the fuel lines, electrical connectors, and mounting hardware follows.
Quantum fuel pump installation instructions recommend labeling connectors and hoses to avoid
confusion during reassembly.

4. Removing the Old Fuel Pump

With all connections detached, the old fuel pump can be extracted. This often involves loosening
retaining rings or bolts. It is important to inspect the fuel tank interior for debris or corrosion that
could affect the new pump’s operation.

5. Preparing the Quantum Fuel Pump for Installation
Prior to installation, the new Quantum fuel pump should be inspected. Key steps include:
e Comparing the pump to the old unit to verify matching specifications

e Installing any required gaskets or O-rings supplied by the manufacturer

e Ensuring the pump’s inlet screen and electrical terminals are clean and undamaged

6. Installing the Quantum Fuel Pump

The pump should be carefully positioned into the fuel tank or assembly. Quantum fuel pump
installation instructions stress the importance of securing the pump firmly to prevent vibrations and



possible damage. Reinstall mounting hardware to factory torque specifications.

7. Reconnecting Fuel Lines and Electrical Connectors

Reattach all fuel hoses and electrical connectors, ensuring tight seals to avoid fuel leaks. Using
dielectric grease on electrical terminals can improve connection longevity and resistance to corrosion.

8. Reassembling Access Panels and Components

Once the pump is securely installed and connections are verified, reassemble any access panels or
seats removed during the process.

9. Testing the Installation

Before fully reassembling the vehicle, it is prudent to test the Quantum fuel pump operation:

e Reconnect the vehicle’s battery

e Turn the ignition key to the “On” position without starting the engine, allowing the pump to
prime

e Check for any fuel leaks or abnormal sounds

e Start the engine and monitor fuel pressure with a gauge if available
Any irregularities at this stage should be addressed immediately to prevent engine damage.

Comparative Analysis: Quantum Fuel Pump Installation
vs. Conventional Pumps

Installing a Quantum fuel pump shares many procedural similarities with conventional fuel pumps, but
there are notable differences that influence the installation approach.

While traditional pumps may have simpler electrical connectors or mounting systems, Quantum
pumps often incorporate advanced internal electronics for optimized fuel delivery. This necessitates
extra care when handling connectors and wiring. Additionally, the precision engineering of Quantum
pumps demands stricter adherence to torque specifications and gasket placement to maintain their
performance advantages.

Moreover, Quantum fuel pumps generally support higher flow rates, which means fuel line diameters



and fittings may need upgrading during installation. This adds a layer of complexity not always
present with standard pumps.

Common Challenges and Troubleshooting

Despite following detailed quantum fuel pump installation instructions, installers may encounter
certain challenges:

* Fuel Leaks: Often caused by improperly seated O-rings or damaged fuel lines. Double-check
seals before final assembly.

e Electrical Issues: Faulty connectors or corroded terminals can prevent pump activation. Clean
and secure connections are critical.

¢ Inadequate Fuel Pressure: May result from incorrect pump selection or blockage in fuel lines.
Using a fuel pressure gauge helps diagnose these issues.

* Noise or Vibration: Improper mounting can cause excessive noise or premature wear.
Ensuring correct torque and isolation mounts alleviates this problem.

Addressing these issues during installation maximizes the reliability of the Quantum fuel pump and
prevents costly rework.

Enhancing Longevity and Performance Post-Installation

Once installed, maintaining optimal operation of the Quantum fuel pump involves regular inspection
and preventive care. Using high-quality fuel filters minimizes debris ingestion, while periodic electrical
system checks ensure consistent voltage supply.

Additionally, monitoring fuel pressure and flow during routine vehicle maintenance can detect early
signs of pump wear or failure. Following the manufacturer's recommended service intervals for fuel
system components extends the overall life of the Quantum fuel pump and maintains engine
performance.

Quantum fuel pump installation instructions thus represent not just a one-time procedure but the
foundation for sustained vehicle reliability and performance.

Quantum Fuel Pump Installation Instructions
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quantum fuel pump installation instructions: West's federal reporter : cases argued and
determined in the United States courts of appeals and Temporary Emergency Court of
Appeals , 1990

quantum fuel pump installation instructions: Popular Mechanics , 2005-09 Popular
Mechanics inspires, instructs and influences readers to help them master the modern world.
Whether it’s practical DIY home-improvement tips, gadgets and digital technology, information on
the newest cars or the latest breakthroughs in science -- PM is the ultimate guide to our high-tech
lifestyle.

quantum fuel pump installation instructions: Scientific and Technical Aerospace Reports ,
1994 Lists citations with abstracts for aerospace related reports obtained from world wide sources
and announces documents that have recently been entered into the NASA Scientific and Technical
Information Database.

quantum fuel pump installation instructions: Popular Science , 2004-09 Popular Science
gives our readers the information and tools to improve their technology and their world. The core
belief that Popular Science and our readers share: The future is going to be better, and science and
technology are the driving forces that will help make it better.

quantum fuel pump installation instructions: Sun Tracking and Solar Renewable Energy
Harvesting Gerro Prinsloo, Robert Dobson, 2015-11-02 Free to download eBook on Practical Solar
Tracking Design, Solar Tracking, Sun Tracking, Sun Tracker, Solar Tracker, Follow Sun, Sun
Position calculation (Azimuth, Elevation, Zenith), Sun following, Sunrise, Sunset, Moon-phase,
Moonrise, Moonset calculators. In harnessing power from the sun through a solar tracker or solar
tracking system, renewable energy system developers require automatic solar tracking software and
solar position algorithms. On-axis sun tracking system such as the altitude-azimuth dual axis or
multi-axis solar tracker systems use a sun tracking algorithm or ray tracing sensors or software to
ensure the sun's passage through the sky is traced with high precision in automated solar tracker
applications, right through summer solstice, solar equinox and winter solstice. Eco Friendly and
Environmentally Sustainable Micro Combined Solar Heat and Power (m-CHP, m-CCHP, m-CHCP)
with Microgrid Storage and Layered Smartgrid Control towards Supplying Off-Grid Rural Villages in
developing BRICS countries such as Africa, India, China and Brazil. Off-grid rural villages and
isolated islands areas require mCHP and trigeneration solar power plants and associated isolated
smart microgrid solutions to serve the community energy needs. This article describes the
development progress for such a system, also referred to as solar polygeneration. The system
includes a sun tracker mechanism wherin a parabolic dish or lenses are guided by a light sensitive
mechanique in a way that the solar receiver is always at right angle to the solar radiation. Solar
thermal energy is then either converted into electrical energy through a free piston Stirling, or
stored in a thermal storage container. The project includes the thermodynamic modeling of the plant
in Matlab Simulink as well as the development of an intelligent control approach that includes smart
microgrid distribution and optimization. The book includes aspects in the simulation and
optimization of stand-alone hybrid renewable energy systems and co-generation in isolated or
islanded microgrids. It focusses on the stepwise development of a hybrid solar driven micro
combined cooling heating and power (mCCHP) compact trigeneration polygeneration and thermal
energy storage (TES) system with intelligent weather prediction, weak-ahead scheduling (time
horizon), and look-ahead dispatch on integrated smart microgrid distribution principles. The solar
harvesting and solar thermodynamic system includes an automatic sun tracking platform based on a
PLC controlled mechatronic sun tracking system that follows the sun progressing across the sky. An



intelligent energy management and adaptive learning control optimization approach is proposed for
autonomous off-grid remote power applications, both for thermodynamic optimization and smart
micro-grid optimization for distributed energy resources (DER). The correct resolution of this
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 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.

quantum fuel pump installation instructions: Automatic Solar Tracking Sun Tracking
Satellite Tracking rastreador solar seguimento solar seguidor solar automatico de
seguimiento solar Gerro Prinsloo, Robert Dobson, 2015-11-01 Automatic Solar Tracking Sun
Tracking : This book details Automatic Solar-Tracking, Sun-Tracking-Systems, Solar-Trackers and
Sun Tracker Systems. An intelligent automatic solar tracker is a device that orients a payload toward
the sun. Such programmable computer based solar tracking device includes principles of solar
tracking, solar tracking systems, as well as microcontroller, microprocessor and/or PC based solar
tracking control to orientate solar reflectors, solar lenses, photovoltaic panels or other optical
configurations towards the sun. Motorized space frames and kinematic systems ensure motion
dynamics and employ drive technology and gearing principles to steer optical configurations such as
mangin, parabolic, conic, or cassegrain solar energy collectors to face the sun and follow the sun
movement contour continuously (seguimiento solar y automatizacion, automatizacion seguidor solar,
tracking solar e automacao, automacao seguidor solar, inseguimento solare, inseguitore solare,
energia termica, sole seguito, posizionatore motorizzato) In harnessing power from the sun through
a solar tracker or practical solar tracking system, renewable energy control automation systems
require automatic solar tracking software and solar position algorithms to accomplish dynamic
motion control with control automation architecture, circuit boards and hardware. On-axis sun
tracking system such as the altitude-azimuth dual axis or multi-axis solar tracker systems use a sun
tracking algorithm or ray tracing sensors or software to ensure the sun's passage through the sky is
traced with high precision in automated solar tracker applications, right through summer solstice,
solar equinox and winter solstice. A high precision sun position calculator or sun position algorithm
is this an important step in the design and construction of an automatic solar tracking system. The
content of the book is also applicable to communication antenna satellite tracking and moon
tracking algorithm source code for which links to free download links are provided. From sun
tracing software perspective, the sonnet Tracing The Sun has a literal meaning. Within the context
of sun track and trace, this book explains that the sun's daily path across the sky is directed by
relatively simple principles, and if grasped/understood, then it is relatively easy to trace the sun with
sun following software. Sun position computer software for tracing the sun are available as open
source code, sources that is listed in this book. The book also describes the use of satellite tracking



software and mechanisms in solar tracking applications. Ironically there was even a system called
sun chaser, said to have been a solar positioner system known for chasing the sun throughout the
day. Using solar equations in an electronic circuit for automatic solar tracking is quite simple, even
if you are a novice, but mathematical solar equations are over complicated by academic experts and
professors in text-books, journal articles and internet websites. In terms of solar hobbies, scholars,
students and Hobbyist's looking at solar tracking electronics or PC programs for solar tracking are
usually overcome by the sheer volume of scientific material and internet resources, which leaves
many developers in frustration when search for simple experimental solar tracking source-code for
their on-axis sun-tracking systems. This booklet will simplify the search for the mystical sun tracking
formulas for your sun tracker innovation and help you develop your own autonomous solar tracking
controller. By directing the solar collector directly into the sun, a solar harvesting means or device
can harness sunlight or thermal heat. This is achieved with the help of sun angle formulas, solar
angle formulas or solar tracking procedures for the calculation of sun's position in the sky.
Automatic sun tracking system software includes algorithms for solar altitude azimuth angle
calculations required in following the sun across the sky. In using the longitude, latitude GPS
coordinates of the solar tracker location, these sun tracking software tools supports precision solar
tracking by determining the solar altitude-azimuth coordinates for the sun trajectory in
altitude-azimuth tracking at the tracker location, using certain sun angle formulas in sun vector
calculations. Instead of follow the sun software, a sun tracking sensor such as a sun sensor or
webcam or video camera with vision based sun following image processing software can also be
used to determine the position of the sun optically. Such optical feedback devices are often used in
solar panel tracking systems and dish tracking systems. Dynamic sun tracing is also used in solar
surveying, DNI analyser and sun surveying systems that build solar infographics maps with solar
radiance, irradiance and DNI models for GIS (geographical information system). In this way
geospatial methods on solar/environment interaction makes use use of geospatial technologies (GIS,
Remote Sensing, and Cartography). Climatic data and weather station or weather center data, as
well as queries from sky servers and solar resource database systems (i.e. on DB2, Sybase, Oracle,
SQL, MySQL) may also be associated with solar GIS maps. In such solar resource modelling systems,
a pyranometer or solarimeter is normally used in addition to measure direct and indirect, scattered,
dispersed, reflective radiation for a particular geographical location. Sunlight analysis is important
in flash photography where photographic lighting are important for photographers. GIS systems are
used by architects who add sun shadow applets to study architectural shading or sun shadow
analysis, solar flux calculations, optical modelling or to perform weather modelling. Such systems
often employ a computer operated telescope type mechanism with ray tracing program software as a
solar navigator or sun tracer that determines the solar position and intensity. The purpose of this
booklet is to assist developers to track and trace suitable source-code and solar tracking algorithms
for their application, whether a hobbyist, scientist, technician or engineer. Many open-source sun
following and tracking algorithms and source-code for solar tracking programs and modules are
freely available to download on the internet today. Certain proprietary solar tracker kits and solar
tracking controllers include a software development kit SDK for its application programming
interface API attributes (Pebble). Widget libraries, widget toolkits, GUI toolkit and UX libraries with
graphical control elements are also available to construct the graphical user interface (GUI) for your
solar tracking or solar power monitoring program. The solar library used by solar position
calculators, solar simulation software and solar contour calculators include machine program code
for the solar hardware controller which are software programmed into Micro-controllers,
Programmable Logic Controllers PLC, programmable gate arrays, Arduino processor or PIC
processor. PC based solar tracking is also high in demand using C++, Visual Basic VB, as well as MS
Windows, Linux and Apple Mac based operating systems for sun path tables on Matlab, Excel. Some
books and internet webpages use other terms, such as: sun angle calculator, sun position calculator
or solar angle calculator. As said, such software code calculate the solar azimuth angle, solar
altitude angle, solar elevation angle or the solar Zenith angle (Zenith solar angle is simply



referenced from vertical plane, the mirror of the elevation angle measured from the horizontal or
ground plane level). Similar software code is also used in solar calculator apps or the solar power
calculator apps for IOS and Android smartphone devices. Most of these smartphone solar mobile
apps show the sun path and sun-angles for any location and date over a 24 hour period. Some
smartphones include augmented reality features in which you can physically see and look at the
solar path through your cell phone camera or mobile phone camera at your phone's specific GPS
location. In the computer programming and digital signal processing (DSP) environment, (free/open
source) program code are available for VB, .Net, Delphi, Python, C, C+, C++, PHP, Swift, ADM, F,
Flash, Basic, QBasic, GBasic, KBasic, SIMPL language, Squirrel, Solaris, Assembly language on
operating systems such as MS Windows, Apple Mac, DOS or Linux OS. Software algorithms
predicting position of the sun in the sky are commonly available as graphical programming platforms
such as Matlab (Mathworks), Simulink models, Java applets, TRNSYS simulations, Scada system
apps, Labview module, Beckhoff TwinCAT (Visual Studio), Siemens SPA, mobile and iphone apps,
Android or iOS tablet apps, and so forth. At the same time, PLC software code for a range of sun
tracking automation technology can follow the profile of sun in sky for Siemens, HP, Panasonic, ABB,
Allan Bradley, OMRON, SEW, Festo, Beckhoff, Rockwell, Schneider, Endress Hauser, Fudji electric.
Honeywell, Fuchs, Yokonawa, or Muthibishi platforms. Sun path projection software are also
available for a range of modular IPC embedded PC motherboards, Industrial PC, PLC
(Programmable Logic Controller) and PAC (Programmable Automation Controller) such as the
Siemens S7-1200 or Siemens Logo, Beckhoff IPC or CX series, OMRON PLC, Ercam PLC, AC500plc
ABB, National Instruments NI PXI or NI cRIO, PIC processor, Intel 8051/8085, IBM (Cell, Power,
Brain or Truenorth series), FPGA (Xilinx Altera Nios), Intel, Xeon, Atmel megaAVR, MPU, Maple,
Teensy, MSP, XMOS, Xbee, ARM, Raspberry Pi, Eagle, Arduino or Arduino AtMega microcontroller,
with servo motor, stepper motor, direct current DC pulse width modulation PWM (current driver) or
alternating current AC SPS or IPC variable frequency drives VFD motor drives (also termed
adjustable-frequency drive, variable-speed drive, AC drive, micro drive or inverter drive) for
electrical, mechatronic, pneumatic, or hydraulic solar tracking actuators. The above motion control
and robot control systems include analogue or digital interfacing ports on the processors to allow for
tracker angle orientation feedback control through one or a combination of angle sensor or angle
encoder, shaft encoder, precision encoder, optical encoder, magnetic encoder, direction encoder,
rotational encoder, chip encoder, tilt sensor, inclination sensor, or pitch sensor. Note that the
tracker's elevation or zenith axis angle may measured using an altitude angle-, declination angle-,
inclination angle-, pitch angle-, or vertical angle-, zenith angle- sensor or inclinometer. Similarly the
tracker's azimuth axis angle be measured with a azimuth angle-, horizontal angle-, or roll angle-
sensor. Chip integrated accelerometer magnetometer gyroscope type angle sensors can also be used
to calculate displacement. Other options include the use of thermal imaging systems such as a Fluke
thermal imager, or robotic or vision based solar tracker systems that employ face tracking, head
tracking, hand tracking, eye tracking and car tracking principles in solar tracking. With unattended
decentralised rural, island, isolated, or autonomous off-grid power installations, remote control,
monitoring, data acquisition, digital datalogging and online measurement and verification equipment
becomes crucial. It assists the operator with supervisory control to monitor the efficiency of remote
renewable energy resources and systems and provide valuable web-based feedback in terms of CO2
and clean development mechanism (CDM) reporting. A power quality analyser for diagnostics
through internet, WiFi and cellular mobile links is most valuable in frontline troubleshooting and
predictive maintenance, where quick diagnostic analysis is required to detect and prevent power
quality issues. Solar tracker applications cover a wide spectrum of solar applications and solar
assisted application, including concentrated solar power generation, solar desalination, solar water
purification, solar steam generation, solar electricity generation, solar industrial process heat, solar
thermal heat storage, solar food dryers, solar water pumping, hydrogen production from methane or
producing hydrogen and oxygen from water (HHO) through electrolysis. Many patented or
non-patented solar apparatus include tracking in solar apparatus for solar electric generator, solar



desalinator, solar steam engine, solar ice maker, solar water purifier, solar cooling, solar
refrigeration, USB solar charger, solar phone charging, portable solar charging tracker, solar coffee
brewing, solar cooking or solar dying means. Your project may be the next breakthrough or patent,
but your invention is held back by frustration in search for the sun tracker you require for your solar
powered appliance, solar generator, solar tracker robot, solar freezer, solar cooker, solar drier, solar
pump, solar freezer, or solar dryer project. Whether your solar electronic circuit diagram include a
simplified solar controller design in a solar electricity project, solar power kit, solar hobby kit, solar
steam generator, solar hot water system, solar ice maker, solar desalinator, hobbyist solar panels,
hobby robot, or if you are developing professional or hobby electronics for a solar utility or micro
scale solar powerplant for your own solar farm or solar farming, this publication may help accelerate
the development of your solar tracking innovation. Lately, solar polygeneration, solar trigeneration
(solar triple generation), and solar quad generation (adding delivery of steam, liquid/gaseous fuel, or
capture food-grade CO$ 2$) systems have need for automatic solar tracking. These systems are
known for significant efficiency increases in energy yield as a result of the integration and re-use of
waste or residual heat and are suitable for compact packaged micro solar powerplants that could be
manufactured and transported in kit-form and operate on a plug-and play basis. Typical hybrid solar
power systems include compact or packaged solar micro combined heat and power (CHP or mCHP)
or solar micro combined, cooling, heating and power (CCHP, CHPC, mCCHP, or mCHPC) systems
used in distributed power generation. These systems are often combined in concentrated solar CSP
and CPV smart microgrid configurations for off-grid rural, island or isolated microgrid, minigrid and
distributed power renewable energy systems. Solar tracking algorithms are also used in modelling of
trigeneration systems using Matlab Simulink (Modelica or TRNSYS) platform as well as in
automation and control of renewable energy systems through intelligent parsing, 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 sun's position. In
a solar mems sun-sensor device, incident sunlight enters the sun sensor through a small pin-hole in a
mask plate where light is exposed to a silicon substrate. In a web-camera or camera image
processing sun tracking and sun following means, object tracking software performs multi object
tracking or moving object tracking methods. In an solar object tracking technique, image processing



software performs mathematical processing to box the outline of the apparent solar disc or sun blob
within the captured image frame, while sun-localization is performed with an edge detection
algorithm to determine the solar vector coordinates. An automated positioning system help
maximize the yields of solar power plants through solar tracking control to harness sun's energy. In
such renewable energy systems, the solar panel positioning system uses a sun tracking techniques
and a solar angle calculator in positioning PV panels in photovoltaic systems and concentrated
photovoltaic CPV systems. Automatic on-axis solar tracking in a PV solar tracking system can be
dual-axis sun tracking or single-axis sun solar tracking. It is known that a motorized positioning
system in a photovoltaic panel tracker increase energy yield and ensures increased power output,
even in a single axis solar tracking configuration. Other applications such as robotic solar tracker or
robotic solar tracking system uses robotica with artificial intelligence in the control optimization of
energy yield in solar harvesting through a robotic tracking system. Automatic positioning systems in
solar tracking designs are also used in other free energy generators, such as concentrated solar
thermal power CSP and dish Stirling systems. The sun tracking device in a solar collector in a solar
concentrator or solar collector Such a performs on-axis solar tracking, a dual axis solar tracker
assists to harness energy from the sun through an optical solar collector, which can be a parabolic
mirror, parabolic reflector, Fresnel lens or mirror array/matrix. A parabolic dish or reflector is
dynamically steered using a transmission system or solar tracking slew drive mean. In steering the
dish to face the sun, the power dish actuator and actuation means in a parabolic dish system
optically focusses the sun's energy on the focal point of a parabolic dish or solar concentrating
means. A Stirling engine, solar heat pipe, thermosyphin, solar phase change material PCM receiver,
or a fibre optic sunlight receiver means is located at the focal point of the solar concentrator. The
dish Stirling engine configuration is referred to as a dish Stirling system or Stirling power
generation system. Hybrid solar power systems (used in combination with biogas, biofuel, petrol,
ethanol, diesel, natural gas or PNG) use a combination of power sources to harness and store solar
energy in a storage medium. Any multitude of energy sources can be combined through the use of
controllers and the energy stored in batteries, phase change material, thermal heat storage, and in
cogeneration form converted to the required power using thermodynamic cycles (organic Rankin,
Brayton cycle, micro turbine, Stirling) with an inverter and charge controller.

quantum fuel pump installation instructions: Practical Solar Tracking Automatic Solar
Tracking Sun Tracking Aemomamuueckoe yoepacarnue CoaHeuHaa caedxceHua BC 0000000000
Gerro Prinsloo, Robert Dobson, 2015-11-01 This book details Practical Solar Energy Harvesting,
Automatic Solar-Tracking, Sun-Tracking-Systems, Solar-Trackers and Sun Tracker Systems using
motorized automatic positioning concepts and control principles. An intelligent automatic solar
tracker is a device that orients a payload toward the sun. Such programmable computer based solar
tracking device includes principles of solar tracking, solar tracking systems, as well as
microcontroller, microprocessor and/or PC based solar tracking control to orientate solar reflectors,
solar lenses, photovoltaic panels or other optical configurations towards the sun. Motorized space
frames and kinematic systems ensure motion dynamics and employ drive technology and gearing
principles to steer optical configurations such as mangin, parabolic, conic, or cassegrain solar
energy collectors to face the sun and follow the sun movement contour continuously. In general, the
book may benefit solar research and solar energy applications in countries such as Africa,
Mediterranean, Italy, Spain, Greece, USA, Mexico, South America, Brazilia, Argentina, Chili, India,
Malaysia, Middle East, UAE, Russia, Japan and China. This book on practical automatic
Solar-Tracking Sun-Tracking is in .PDF format and can easily be converted to the .EPUB .MOBI
AZW .ePub .FB2 .LIT .LRF .MOBI .PDB .PDF .TCR formats for smartphones and Kindle by using the
ebook.online-convert.com facility. The content of the book is also applicable to communication
antenna satellite tracking and moon tracking algorithm source code for which links to free download
links are provided. In harnessing power from the sun through a solar tracker or practical solar
tracking system, renewable energy control automation systems require automatic solar tracking
software and solar position algorithms to accomplish dynamic motion control with control



automation architecture, circuit boards and hardware. On-axis sun tracking system such as the
altitude-azimuth dual axis or multi-axis solar tracker systems use a sun tracking algorithm or ray
tracing sensors or software to ensure the sun's passage through the sky is traced with high precision
in automated solar tracker applications, right through summer solstice, solar equinox and winter
solstice. A high precision sun position calculator or sun position algorithm is this an important step
in the design and construction of an automatic solar tracking system. From sun tracing software
perspective, the sonnet Tracing The Sun has a literal meaning. Within the context of sun track and
trace, this book explains that the sun's daily path across the sky is directed by relatively simple
principles, and if grasped/understood, then it is relatively easy to trace the sun with sun following
software. Sun position computer software for tracing the sun are available as open source code,
sources that is listed in this book. Ironically there was even a system called sun chaser, said to have
been a solar positioner system known for chasing the sun throughout the day. Using solar equations
in an electronic circuit for automatic solar tracking is quite simple, even if you are a novice, but
mathematical solar equations are over complicated by academic experts and professors in
text-books, journal articles and internet websites. In terms of solar hobbies, scholars, students and
Hobbyist's looking at solar tracking electronics or PC programs for solar tracking are usually
overcome by the sheer volume of scientific material and internet resources, which leaves many
developers in frustration when search for simple experimental solar tracking source-code for their
on-axis sun-tracking systems. This booklet will simplify the search for the mystical sun tracking
formulas for your sun tracker innovation and help you develop your own autonomous solar tracking
controller. By directing the solar collector directly into the sun, a solar harvesting means or device
can harness sunlight or thermal heat. This is achieved with the help of sun angle formulas, solar
angle formulas or solar tracking procedures for the calculation of sun's position in the sky.
Automatic sun tracking system software includes algorithms for solar altitude azimuth angle
calculations required in following the sun across the sky. In using the longitude, latitude GPS
coordinates of the solar tracker location, these sun tracking software tools supports precision solar
tracking by determining the solar altitude-azimuth coordinates for the sun trajectory in
altitude-azimuth tracking at the tracker location, using certain sun angle formulas in sun vector
calculations. Instead of follow the sun software, a sun tracking sensor such as a sun sensor or
webcam or video camera with vision based sun following image processing software can also be
used to determine the position of the sun optically. Such optical feedback devices are often used in
solar panel tracking systems and dish tracking systems. Dynamic sun tracing is also used in solar
surveying, DNI analyser and sun surveying systems that build solar infographics maps with solar
radiance, irradiance and DNI models for GIS (geographical information system). In this way
geospatial methods on solar/environment interaction makes use use of geospatial technologies (GIS,
Remote Sensing, and Cartography). Climatic data and weather station or weather center data, as
well as queries from sky servers and solar resource database systems (i.e. on DB2, Sybase, Oracle,
SQL, MySQL) may also be associated with solar GIS maps. In such solar resource modelling systems,
a pyranometer or solarimeter is normally used in addition to measure direct and indirect, scattered,
dispersed, reflective radiation for a particular geographical location. Sunlight analysis is important
in flash photography where photographic lighting are important for photographers. GIS systems are
used by architects who add sun shadow applets to study architectural shading or sun shadow
analysis, solar flux calculations, optical modelling or to perform weather modelling. Such systems
often employ a computer operated telescope type mechanism with ray tracing program software as a
solar navigator or sun tracer that determines the solar position and intensity. The purpose of this
booklet is to assist developers to track and trace suitable source-code and solar tracking algorithms
for their application, whether a hobbyist, scientist, technician or engineer. Many open-source sun
following and tracking algorithms and source-code for solar tracking programs and modules are
freely available to download on the internet today. Certain proprietary solar tracker kits and solar
tracking controllers include a software development kit SDK for its application programming
interface API attributes (Pebble). Widget libraries, widget toolkits, GUI toolkit and UX libraries with



graphical control elements are also available to construct the graphical user interface (GUI) for your
solar tracking or solar power monitoring program. The solar library used by solar position
calculators, solar simulation software and solar contour calculators include machine program code
for the solar hardware controller which are software programmed into Micro-controllers,
Programmable Logic Controllers PLC, programmable gate arrays, Arduino processor or PIC
processor. PC based solar tracking is also high in demand using C++, Visual Basic VB, as well as MS
Windows, Linux and Apple Mac based operating systems for sun path tables on Matlab, Excel. Some
books and internet webpages use other terms, such as: sun angle calculator, sun position calculator
or solar angle calculator. As said, such software code calculate the solar azimuth angle, solar
altitude angle, solar elevation angle or the solar Zenith angle (Zenith solar angle is simply
referenced from vertical plane, the mirror of the elevation angle measured from the horizontal or
ground plane level). Similar software code is also used in solar calculator apps or the solar power
calculator apps for IOS and Android smartphone devices. Most of these smartphone solar mobile
apps show the sun path and sun-angles for any location and date over a 24 hour period. Some
smartphones include augmented reality features in which you can physically see and look at the
solar path through your cell phone camera or mobile phone camera at your phone's specific GPS
location. In the computer programming and digital signal processing (DSP) environment, (free/open
source) program code are available for VB, .Net, Delphi, Python, C, C+, C++, PHP, Swift, ADM, F,
Flash, Basic, QBasic, GBasic, KBasic, SIMPL language, Squirrel, Solaris, Assembly language on
operating systems such as MS Windows, Apple Mac, DOS or Linux OS. Software algorithms
predicting position of the sun in the sky are commonly available as graphical programming platforms
such as Matlab (Mathworks), Simulink models, Java applets, TRNSYS simulations, Scada system
apps, Labview module, Beckhoff TwinCAT (Visual Studio), Siemens SPA, mobile and iphone apps,
Android or iOS tablet apps, and so forth. At the same time, PLC software code for a range of sun
tracking automation technology can follow the profile of sun in sky for Siemens, HP, Panasonic, ABB,
Allan Bradley, OMRON, SEW, Festo, Beckhoff, Rockwell, Schneider, Endress Hauser, Fudji electric.
Honeywell, Fuchs, Yokonawa, or Muthibishi platforms. Sun path projection software are also
available for a range of modular IPC embedded PC motherboards, Industrial PC, PLC
(Programmable Logic Controller) and PAC (Programmable Automation Controller) such as the
Siemens S7-1200 or Siemens Logo, Beckhoff IPC or CX series, OMRON PLC, Ercam PLC, AC500plc
ABB, National Instruments NI PXI or NI cRIO, PIC processor, Intel 8051/8085, IBM (Cell, Power,
Brain or Truenorth series), FPGA (Xilinx Altera Nios), Intel, Xeon, Atmel megaAVR, MPU, Maple,
Teensy, MSP, XMOS, Xbee, ARM, Raspberry Pi, Eagle, Arduino or Arduino AtMega microcontroller,
with servo motor, stepper motor, direct current DC pulse width modulation PWM (current driver) or
alternating current AC SPS or IPC variable frequency drives VFD motor drives (also termed
adjustable-frequency drive, variable-speed drive, AC drive, micro drive or inverter drive) for
electrical, mechatronic, pneumatic, or hydraulic solar tracking actuators. The above motion control
and robot control systems include analogue or digital interfacing ports on the processors to allow for
tracker angle orientation feedback control through one or a combination of angle sensor or angle
encoder, shaft encoder, precision encoder, optical encoder, magnetic encoder, direction encoder,
rotational encoder, chip encoder, tilt sensor, inclination sensor, or pitch sensor. Note that the
tracker's elevation or zenith axis angle may measured using an altitude angle-, declination angle-,
inclination angle-, pitch angle-, or vertical angle-, zenith angle- sensor or inclinometer. Similarly the
tracker's azimuth axis angle be measured with a azimuth angle-, horizontal angle-, or roll angle-
sensor. Chip integrated accelerometer magnetometer gyroscope type angle sensors can also be used
to calculate displacement. Other options include the use of thermal imaging systems such as a Fluke
thermal imager, or robotic or vision based solar tracker systems that employ face tracking, head
tracking, hand tracking, eye tracking and car tracking principles in solar tracking. With unattended
decentralised rural, island, isolated, or autonomous off-grid power installations, remote control,
monitoring, data acquisition, digital datalogging and online measurement and verification equipment
becomes crucial. It assists the operator with supervisory control to monitor the efficiency of remote



renewable energy resources and systems and provide valuable web-based feedback in terms of CO2
and clean development mechanism (CDM) reporting. A power quality analyser for diagnostics
through internet, WiFi and cellular mobile links is most valuable in frontline troubleshooting and
predictive maintenance, where quick diagnostic analysis is required to detect and prevent power
quality issues. Solar tracker applications cover a wide spectrum of solar applications and solar
assisted application, including concentrated solar power generation, solar desalination, solar water
purification, solar steam generation, solar electricity generation, solar industrial process heat, solar
thermal heat storage, solar food dryers, solar water pumping, hydrogen production from methane or
producing hydrogen and oxygen from water (HHO) through electrolysis. Many patented or
non-patented solar apparatus include tracking in solar apparatus for solar electric generator, solar
desalinator, solar steam engine, solar ice maker, solar water purifier, solar cooling, solar
refrigeration, USB solar charger, solar phone charging, portable solar charging tracker, solar coffee
brewing, solar cooking or solar dying means. Your project may be the next breakthrough or patent,
but your invention is held back by frustration in search for the sun tracker you require for your solar
powered appliance, solar generator, solar tracker robot, solar freezer, solar cooker, solar drier, solar
pump, solar freezer, or solar dryer project. Whether your solar electronic circuit diagram include a
simplified solar controller design in a solar electricity project, solar power kit, solar hobby kit, solar
steam generator, solar hot water system, solar ice maker, solar desalinator, hobbyist solar panels,
hobby robot, or if you are developing professional or hobby electronics for a solar utility or micro
scale solar powerplant for your own solar farm or solar farming, this publication may help accelerate
the development of your solar tracking innovation. Lately, solar polygeneration, solar trigeneration
(solar triple generation), and solar quad generation (adding delivery of steam, liquid/gaseous fuel, or
capture food-grade CO$ 2$) systems have need for automatic solar tracking. These systems are
known for significant efficiency increases in energy yield as a result of the integration and re-use of
waste or residual heat and are suitable for compact packaged micro solar powerplants that could be
manufactured and transported in kit-form and operate on a plug-and play basis. Typical hybrid solar
power systems include compact or packaged solar micro combined heat and power (CHP or mCHP)
or solar micro combined, cooling, heating and power (CCHP, CHPC, mCCHP, or mCHPC) systems
used in distributed power generation. These systems are often combined in concentrated solar CSP
and CPV smart microgrid configurations for off-grid rural, island or isolated microgrid, minigrid and
distributed power renewable energy systems. Solar tracking algorithms are also used in modelling of
trigeneration systems using Matlab Simulink (Modelica or TRNSYS) platform as well as in
automation and control of renewable energy systems through intelligent parsing, 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 sun's position. In
a solar mems sun-sensor device, incident sunlight enters the sun sensor through a small pin-hole in a
mask plate where light is exposed to a silicon substrate. In a web-camera or camera image
processing sun tracking and sun following means, object tracking software performs multi object
tracking or moving object tracking methods. In an solar object tracking technique, image processing
software performs mathematical processing to box the outline of the apparent solar disc or sun blob
within the captured image frame, while sun-localization is performed with an edge detection
algorithm to determine the solar vector coordinates. An automated positioning system help
maximize the yields of solar power plants through solar tracking control to harness sun's energy. In
such renewable energy systems, the solar panel positioning system uses a sun tracking techniques
and a solar angle calculator in positioning PV panels in photovoltaic systems and concentrated
photovoltaic CPV systems. Automatic on-axis solar tracking in a PV solar tracking system can be
dual-axis sun tracking or single-axis sun solar tracking. It is known that a motorized positioning
system in a photovoltaic panel tracker increase energy yield and ensures increased power output,
even in a single axis solar tracking configuration. Other applications such as robotic solar tracker or
robotic solar tracking system uses robotica with artificial intelligence in the control optimization of
energy yield in solar harvesting through a robotic tracking system. Automatic positioning systems in
solar tracking designs are also used in other free energy generators, such as concentrated solar
thermal power CSP and dish Stirling systems. The sun tracking device in a solar collector in a solar
concentrator or solar collector Such a performs on-axis solar tracking, a dual axis solar tracker
assists to harness energy from the sun through an optical solar collector, which can be a parabolic
mirror, parabolic reflector, Fresnel lens or mirror array/matrix. A parabolic dish or reflector is
dynamically steered using a transmission system or solar tracking slew drive mean. In steering the
dish to face the sun, the power dish actuator and actuation means in a parabolic dish system
optically focusses the sun's energy on the focal point of a parabolic dish or solar concentrating
means. A Stirling engine, solar heat pipe, thermosyphin, solar phase change material PCM receiver,
or a fibre optic sunlight receiver means is located at the focal point of the solar concentrator. The
dish Stirling engine configuration is referred to as a dish Stirling system or Stirling power
generation system. Hybrid solar power systems (used in combination with biogas, biofuel, petrol,
ethanol, diesel, natural gas or PNG) use a combination of power sources to harness and store solar
energy in a storage medium. Any multitude of energy sources can be combined through the use of
controllers and the energy stored in batteries, phase change material, thermal heat storage, and in
cogeneration form converted to the required power using thermodynamic cycles (organic Rankin,
Brayton cycle, micro turbine, Stirling) with an inverter and charge controller. B sToit kHure
noxpoOHO ABToMaTudeckas Solar-Tracking, BC-Tracking-Systems, Solar-tpekepst u BC Tracker
Systems. MHTen1eKTyabHEIM aBTOMaTUYEeCKUY COJTHEYHOU CIIeKeHUs SABJIIeTCS YCTPOUCTBOM,
KOTOPO€e OPUEHTHUPYET MONIEe3HYI0 Harpy3Ky K CONHIY. Takoe IporpaMMUPyeMbI KOMIIBIOTED Ha
OCHOBE COJIHEUHOM YCTPOXCTBO CJIeKEHUS BKJII0YAeT NIPUHIUIUIIEL COTHEUHOM CJIeKEHUS, COJTHEUHbIX
CHCTEM CJIeXKeHHs, a TakxKe MUKPOKOHTPOJITIep, MUKpotpolieccop u / unu [1K Ha 6a3e ympaBieHus
COJIHEYHOU OTCJIeXKMBaHMUS OPUEHTUPOBATLCS COJTHEYHEIX OTPaXkaTeliel, COTHeYHEIe JINH3H,
(bOoTO9MIeKTprUUeCKIe TaHeIU UK APyTrHue onTudeckue KoHpurypamuu K BC MoTtopu3oBaHHbEIE
KOCMUYeCKHUe Kafphl U KHHEMaTUUYeCKNe CUCTEMEL 00eClieueHuss JUHAMUKY IBUXKEHUS U
MICII0JIb30BaTh IPUBONHOM TEXHUKU U TOTOBUTCS NPUHIUIE], YTOOH HAIIPABUTh ONITUYECKUE
KOHGUrypaiuy, Takue Kak MaHxXeH, TapaboinyecKux, KOHNYeCKuX uin KaccerpeHa CoNMHeYHBIX
KOJITIEKTOPOB 3HEPTHHU, YTOOHI IUIIOM K COJIHILy U CJIeloBaTh 3a COJIHIIEM KOHTYD ABUXKEHUS
HeTIpePHIBHO. B 00y3[ObIBaTh CUITy OT COJIHIIA Yepe3 COTHEUHBIN TpeKep UM MPaKTU4eCKOou



COJIHEYHOU CUCTEMEHI CIeKEHHU S, CUCTEMEI BO300OHOBIISIEMBIX KOHTPOJISI 9HEPTUY aBTOMaTH3aluu
TPeOYIOT aBTOMaTUYECKOT0 COJTHEYHOM OTCIEKMBaHUS TPOTPAMMHOTO 00eCTIeYeHUS U aJITOPUTMOB
COJIHEYHBIe TIO3ULINHU I JOCTUXKEHUS TUHAMAYECKOr0 KOHTPOJIS IBUKEHUS C apXUTEKTYPH
aBTOMAaTH3allMy YIIpaBJIeHUs, TIeYaTHHIX IIJIaT U alllapaTHEIX CpencTB. Ha ocu cucTeMbl ClieXKeHus
BC, Takux KaK BHICOTa-a3UMYT ABOMHOU OCH UJIX MHOTOOCEBLIE COJTHEYHbIE CUCTEMEL TPEKED
MCII0/Ih30BaTh aJITOPUTM OTCJIEXKMBAHUS COJIHIE UJIA TPACCUPOBKHU JTydyel NaTUYUKOB MK
IporpaMMHoe obecriedeHre, 4TOOB 00eCIednTh NPOX0XKAEHNEe COIHIIA 110 He0y IIPOCTIeKUBAETCS C
BBICOKOY TOYHOCTBIO B aBTOMaTU3UPOBaHHEIX puioxenuu Conneuynas Tracker , mpsamo depes
JIETHETO COJITHIIECTOSTHUS, COTHEYHOT'0 PABHOIEHCTBUS U 3UMHET0 COJIHLIECTOSHUS. BEICOKAsk TOUHOCTh
no3uiuy BC KanbKyIsSTOP U IOJI0XKEHUe COJIHIIA aJITOPUTM 3TO BaXKHBIU IIar B IPOEKTUPOBAHUY U
CTPOUTEIbCTBE aBTOMAaTU4€eCKOX cucTeMou conHeunou cnexenus. [J]00000000000000000000O0000O0OO0
00000000000DOCOO000DOCOO00000E0OOO0000ECOO0000ECOD000DECOO000DoCOO000DOCOO00000C000/00
0PCO00000000000000CECCCOODOOOOOOO0000000000000000CCCECOOOODOO0O0o0000000000000000CCC0
U00dddddooooooodbiiiROddddddodooOdodOaooD dddddddooooooddodiiiidddddddddooododOddoooo00
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