custom turbo gearbox solution

custom turbo gearbox solution represents a specialized approach to enhancing the performance and
efficiency of turbocharged engines through tailored transmission systems. This article delves into the
intricacies of designing and implementing these custom gearboxes, explaining their significance in
various automotive and industrial applications. By optimizing gear ratios, materials, and configurations,
custom turbo gearbox solutions can dramatically improve power delivery, reliability, and overall vehicle
dynamics. Understanding the engineering principles behind these solutions is essential for
manufacturers and engineers aiming to meet specific performance requirements. This comprehensive
guide covers the benefits, design considerations, manufacturing processes, and application areas of
custom turbo gearbox solutions, providing valuable insights for professionals seeking advanced

drivetrain technologies.
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Benefits of Custom Turbo Gearbox Solutions

Custom turbo gearbox solutions offer several advantages over standard transmission systems,

particularly in high-performance and specialized vehicles. These benefits typically include improved



power transfer, enhanced durability, and optimized gear ratios that match the torque characteristics of
turbocharged engines. By tailoring the gearbox to specific engine outputs and vehicle requirements,
manufacturers can ensure smoother acceleration and better fuel efficiency. Additionally, custom
gearboxes often incorporate advanced materials and precision engineering to reduce weight and

increase responsiveness.

Enhanced Performance and Efficiency

Custom gearboxes are designed to complement the unique torque curve of turbocharged engines,
which often deliver peak torque at varying RPM ranges. This optimization results in more effective
power utilization, minimizing lag and maximizing acceleration. Improved gear synchronization and shift
quality contribute to a more refined driving experience, especially in motorsport and high-performance

contexts.

Increased Durability and Reliability

Turbocharged engines generate higher stress levels on transmission components due to increased
power and torque. Custom gearbox solutions address these challenges by using reinforced gears,
high-strength shafts, and superior bearings. This ensures long-term reliability even under extreme

operating conditions, reducing the likelihood of mechanical failures and costly repairs.

Customization for Specific Applications

One of the primary advantages of custom turbo gearbox solutions is the ability to engineer
transmission systems tailored to unique vehicle specifications, including weight, intended use, and
power output. This customization enables manufacturers to optimize gear ratios, shift patterns, and

housing designs that align perfectly with the performance goals of the vehicle.



Design Considerations for Custom Gearboxes

The design phase is critical in developing an effective custom turbo gearbox solution. It involves
detailed analysis of engine characteristics, vehicle dynamics, and intended operating conditions.

Engineers must balance performance enhancements with durability, cost, and manufacturability.

Gear Ratio Optimization

Selecting appropriate gear ratios is fundamental to maximizing the advantages of a turbocharged
engine. Ratios must be calculated to ensure smooth power delivery across the engine’s RPM range,
balancing acceleration, top speed, and fuel economy. This process often involves simulation and

iterative testing to refine the final design.

Material Selection and Weight Reduction

Materials used in custom gearboxes significantly impact their performance and longevity. High-strength
alloys, lightweight composites, and advanced heat treatments are common choices to enhance
strength while minimizing weight. Reducing gearbox weight contributes to overall vehicle efficiency and

handling.

Thermal Management and Lubrication

Turbocharged engines generate additional heat, which can affect gearbox operation. Effective thermal
management strategies, including optimized lubrication systems and cooling mechanisms, are
integrated into custom designs to maintain optimal operating temperatures and prevent premature

wear.



Noise, Vibration, and Harshness (NVH) Control

Custom gearboxes must also address NVH characteristics to ensure a comfortable and quiet driving
experience. Precision machining, balanced components, and specialized damping technologies are

employed to reduce unwanted noise and vibrations.

Manufacturing Processes and Materials

Producing a custom turbo gearbox solution requires advanced manufacturing techniques and stringent
quality control. The selection of processes depends on the complexity of the design, material

properties, and production volume.

Precision Machining and Assembly

High-precision CNC machining is essential for creating gear teeth, shafts, and housings that meet
exact specifications. Tolerances must be tightly controlled to ensure proper gear meshing and
minimize mechanical losses. Assembly processes incorporate rigorous testing to verify performance

and durability.

Heat Treatment and Surface Finishing

Heat treatment processes such as carburizing, nitriding, and induction hardening enhance the wear
resistance and fatigue strength of gearbox components. Surface finishing techniques reduce friction

and improve corrosion resistance, further extending component life.

Advanced Materials Utilization

Common materials used in custom turbo gearboxes include alloy steels, titanium, and aluminum alloys.

These materials offer a balance between strength, weight, and thermal conductivity. Some high-



performance applications may incorporate composite materials or coatings to achieve specialized

properties.

¢ Alloy Steel: High strength and durability
¢ Titanium: Lightweight with excellent corrosion resistance
¢ Aluminum Alloys: Reduced weight with good thermal properties

e Composite Materials: Enhanced strength-to-weight ratio

Applications of Custom Turbo Gearbox Solutions

Custom turbo gearbox solutions are utilized across a variety of industries and vehicle types where
enhanced transmission performance is critical. These solutions cater to both commercial and high-

performance sectors.

Automotive Performance and Motorsport

In motorsport and high-performance vehicles, custom gearboxes are essential for achieving optimal
shift times, torque delivery, and reliability under extreme conditions. Racing teams and performance

car manufacturers rely on these solutions to gain competitive advantages.

Commercial and Heavy-Duty Vehicles

Turbocharged engines in trucks, buses, and industrial machinery benefit from custom gearboxes

designed to handle heavy loads and continuous operation. These gearboxes improve fuel efficiency



and reduce wear, lowering operational costs.

Marine and Aerospace Applications

Marine vessels and aerospace equipment often require specialized turbo gearbox solutions to
accommodate unique power transmission needs. Custom designs ensure compatibility with propulsion

systems and environmental conditions.

Maintenance and Longevity

Proper maintenance is vital to maximize the lifespan and performance of custom turbo gearbox
solutions. Regular inspections, lubrication management, and timely repairs help prevent failures and

maintain optimal operation.

Routine Inspection and Servicing

Scheduled maintenance includes checking for gear wear, bearing condition, and lubrication levels.

Early detection of potential issues can prevent costly breakdowns and extend gearbox life.

Lubricant Selection and Management

Using the correct lubricants and maintaining proper oil quality and levels are critical for reducing friction
and heat within the gearbox. Custom gearboxes may require specialized lubricants tailored to their

materials and operating conditions.

Repair and Component Replacement

When maintenance reveals damaged components, prompt replacement with OEM or custom parts



ensures continued performance and reliability. Custom gearbox solutions often include support for

tailored parts to maintain the integrity of the system.

Frequently Asked Questions

What is a custom turbo gearbox solution?

A custom turbo gearbox solution is a tailored transmission system designed specifically to optimize the
performance and efficiency of turbocharged engines by managing power delivery and torque

effectively.

Why should | consider a custom turbo gearbox solution for my vehicle?

Custom turbo gearbox solutions are designed to match the specific power characteristics of your
turbocharged engine, improving acceleration, fuel efficiency, and overall drivability compared to

standard gearboxes.

What types of vehicles benefit most from custom turbo gearbox
solutions?
Performance cars, racing vehicles, off-road trucks, and modified street cars with turbocharged engines

benefit most as custom gearboxes help handle increased power and torque reliably.

How does a custom turbo gearbox improve engine performance?

It optimizes gear ratios to maximize the turbocharger's boost effect, reducing lag and ensuring smooth

power delivery, which enhances acceleration and efficiency.

Can custom turbo gearbox solutions be integrated into existing



vehicles?

Yes, custom turbo gearboxes can often be retrofitted into existing vehicles, but it requires professional

assessment to ensure compatibility and optimal tuning.

What materials are commonly used in custom turbo gearboxes?

High-strength alloys such as hardened steel and lightweight materials like aluminum or titanium are

commonly used to provide durability and reduce weight.

How long does it take to design and install a custom turbo gearbox
solution?

The design and installation process typically takes several weeks, depending on the complexity of the

build and the specific vehicle requirements.

Are custom turbo gearbox solutions more expensive than standard
gearboxes?

Yes, due to the specialized design, materials, and labor involved, custom turbo gearboxes generally

cost more than off-the-shelf gearboxes.

Where can | find a reliable provider for custom turbo gearbox
solutions?

Reliable providers can be found through specialized automotive performance shops, racing specialists,

and manufacturers that offer custom drivetrain solutions tailored to turbocharged engines.

Additional Resources

1. Turbocharged Transmissions: Designing Custom Gearbox Solutions



This book delves into the intricacies of designing turbo gearbox systems tailored for high-performance
applications. It covers fundamental mechanical principles, materials selection, and advanced
engineering techniques. Readers will find detailed case studies illustrating successful custom gearbox

implementations in automotive and industrial turbo setups.

2. Advanced Gearbox Engineering for Turbocharged Engines

Focused on the integration of turbochargers with gearbox systems, this text explores the challenges
and innovations in gearbox design to handle increased torque and speed. It includes chapters on
thermal management, durability testing, and optimization of gear ratios. Engineers and hobbyists alike

will benefit from practical guidelines and troubleshooting tips.

3. Custom Turbo Gearbox Fabrication: From Concept to Completion

A hands-on guide for fabricators and engineers, this book walks through the entire process of creating
custom turbo gearbox solutions. It emphasizes CAD modeling, prototype testing, and modification
techniques to meet specific performance goals. The book also addresses common pitfalls and how to

avoid them during fabrication.

4. High-Performance Turbo Gearboxes: Theory and Practice

This comprehensive volume combines theoretical background with real-world applications in turbo
gearbox design. Topics include kinematics of gear trains, load distribution, and vibration analysis to
ensure reliability under extreme conditions. Practical chapters highlight customization methods for

motorsports and industrial turbo systems.

5. Innovations in Turbo Gearbox Technology

Highlighting the latest advancements, this book presents cutting-edge technologies in turbo gearbox
design such as lightweight materials, additive manufacturing, and smart sensors. It discusses how
these innovations improve efficiency and longevity. Readers gain insights into future trends and how to

incorporate emerging tech into custom solutions.

6. Gearbox Dynamics and Control in Turbocharged Systems

This text focuses on the dynamic behavior and control strategies of gearboxes used in turbocharged



environments. It covers vibration damping, electronic control units, and adaptive gearing mechanisms.
The book is ideal for engineers looking to enhance gearbox performance through advanced control

systems.

7. Materials and Lubrication for Turbo Gearbox Solutions

Material selection and lubrication are critical for the durability of turbo gearboxes; this book explores
these aspects in detail. It compares various alloys, coatings, and lubricants under high-stress, high-
temperature conditions typical of turbocharged applications. Practical advice helps readers choose the

best materials for their custom gearbox designs.

8. Performance Optimization of Custom Turbo Gearboxes

This book provides methodologies for tuning and optimizing custom turbo gearboxes to achieve
maximum efficiency and power transfer. It covers gear ratio calculations, thermal management, and
real-time monitoring techniques. Detailed examples demonstrate how subtle adjustments can lead to

significant performance gains.

9. Troubleshooting and Maintenance of Turbo Gearbox Systems

A vital resource for maintenance engineers, this guide addresses common issues encountered in turbo
gearbox systems and offers step-by-step troubleshooting procedures. It emphasizes preventative
maintenance strategies, diagnostic tools, and repair techniques to minimize downtime. The book

ensures longevity and reliability of custom turbo gearbox solutions in demanding environments.
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turbo 4 to the VR6, the Mk Il and Mk IV generations (1993-2004) offer tuners a wealth of
opportunities. This book turns these opportunities into realities, from deciding which vehicle to buy,
to keeping it running in tip-top condition, to enhancing the performance and appearance of your VW.
Focusing on the engine, wheels and tires, suspension, body Kits, interiors, and more, each project
includes straightforward instruction along with details about the necessary parts, cost, time, and
skill.If you want to get the biggest bang for your VW buck, this book is your road map.

custom turbo gearbox solution: Eureka , 2005

custom turbo gearbox solution: Turbomachinery International , 1996 Vols. for 1977-19
include a section: Turbomachinery world news, called v. 1-

custom turbo gearbox solution: Machine Design , 1994

custom turbo gearbox solution: Popular Science , 1988-12 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.

custom turbo gearbox solution: Turbomachinery International Handbook , 2004

custom turbo gearbox solution: Power Transmission Design , 1996

custom turbo gearbox solution: The ... Yearbook & Directory, Powder & Bulk Solids, Handling
& Processing , 1998

custom turbo gearbox solution: NASA Tech Briefs , 1996

custom turbo gearbox solution: Thomas Register of American Manufacturers , 2003 Vols. for
1970-71 includes manufacturers catalogs.

custom turbo gearbox solution: October 2023 - Surplus Record Machinery & Equipment
Directory Tom Scanlan, SURPLUS RECORD, is the leading independent business directory of new
and used capital equipment, machine tools, machinery, and industrial equipment, listing over
110,000 industrial assets since 1924; including metalworking and fabricating machine tools, lathes,
cnc equipment, machine centers, woodworking equipment, food equipment, chemical and process
equipment, cranes, air compressors, pumps, motors, circuit breakers, generators, transformers,
turbines, and more. Over 1,100 businesses list with the SURPLUS RECORD. October 2023 issue.
Vol. 100, No. 10

custom turbo gearbox solution: Mining Mirror, 2008

custom turbo gearbox solution: Aerospace Engineering , 1985

custom turbo gearbox solution: Popular Mechanics , 1964-04 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.

custom turbo gearbox solution: Road and Track, 2000

custom turbo gearbox solution: Popular Science , 2002-12 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.

custom turbo gearbox solution: 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.

custom turbo gearbox solution: Practical Solar Tracking Automatic Solar Tracking Sun
Tracking ABTomaTndeckoe ygepxkanue Conneunas ciaexenus 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 sTo# kaHure
nonpoOHO ABToMaTudeckas Solar-Tracking, BC-Tracking-Systems, Solar-tpekepsl u BC Tracker
Systems. MHTen1eKTyanbHEI aBTOMaTUYEeCKUY COJTHEYHOU CIIeKeHUS SIBJIIeTCS YCTPOUCTBOM,
KOTOPO€e OPUEHTHUPYET NONEe3HYI0 Harpy3Ky K CONHIY. Takoe IporpaMMUPyeMbIN KOMIIBIOTED Ha
OCHOBE COJIHEYHOU YCTPOUCTBO CJIeXKEHUS BKITIOYAET IMIPUHIIUIILI COJTHEUHON CITeXKEHUS, COMTHEYHBIX
CHCTEM CJIeKEeHHS, a TakXKe MUKPOKOHTPOJITIep, MUKpotpolieccop u / unu [1K Ha 6a3e ympaBieHus
COJIHEYHOM OTCJIeXKMBaHMUS OPUEHTUPOBATLCS COJTHEYHEIX OTPazKkaTeliel, COTHeYHbIe JINH3H,
GboTO3MIeKTprUeCKIe TaHeIu UK APyTrHue onTudeckue KoHpurypamuu K BC MoTopu3oBaHHbEIE
KOCMUYEeCKHUe KaAphl U KHHEMaTUUYEeCKNe CUCTEMBI 00eCTieUeHUsT JUHAMUKY IBUXKEHUS U
MCII0JIb30BaTh IPUBONHOM TEXHUKY U TOTOBUTCS MPUHIUIE], YTOOH HAIIPABUTh ONITUYECKUE
KoH(uUrypaiuu, Takve Kak MaHXkeH, Tapa0oInyecKuX, KOHUYeCKUX uiu KaccerpeHa ComHEYHBIX
KOJITIEKTOPOB 3HEPTUHU, YTOOH! TUIIOM K COJIHIIYy U CJIe[loBaTh 3a COJIHIIEM KOHTYD ABUXKEHUS
HEeTIpepPHIBHO. B 00y3[bIBaTh CUITy OT COJIHIIA Yepe3 COTHeUHBIM TpeKep UK MPaKTU4eCKou
COJIHEYHOU CUCTEMEHI CIE€KEHHUS, CUCTEMEI BO300OHOBIISIEMEIX KOHTPOJISI 9HEPTUY aBTOMaTH3aluu
TPeOYIOT aBTOMaTUUYECKOT0 COJTHEYHOM OTCIeKMBaHUS TPOTPAMMHOTO 00eCTIeYeHUS U aJlTOPUTMOB
COJIHEYHBIe TIO3ULIUHU [IJI JOCTUKEHUS TUHAMUYECKOT0 KOHTPOJIS IBUKEHUS C apXUTEKTYPHI
aBTOMaTHU3alliU YIIPaBJIeHUSs, IeYaTHHIX IIJIaT U allllapaTHHIX CPefCcTB. Ha ocu CUCTEeMEI CleXKeHus
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custom turbo gearbox solution: Popular Mechanics , 1988-06 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.
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