hvac heat load calculation example pdf

hvac heat load calculation example pdf is a valuable resource for HVAC professionals,
students, and anyone interested in understanding the intricacies of designing efficient
heating, ventilation, and air conditioning systems. Accurate heat load calculations are vital
to ensure that HVAC units are properly sized, leading to optimal performance, energy
efficiency, and occupant comfort. This article provides a comprehensive overview of HVAC
heat load calculations, emphasizing the importance of detailed examples, including
references to downloadable PDFs, and guiding readers through the process with practical
insights and step-by-step procedures.

Understanding HVAC Heat Load Calculation

Before diving into specific examples and PDFs, it's essential to grasp what heat load
calculation entails and why it is fundamental in HVAC design.

What is an HVAC Heat Load?

An HVAC heat load refers to the amount of thermal energy (measured in British Thermal
Units or BTUs, or in kilowatts) that must be added or removed from a space to maintain
desired indoor conditions. This includes heating in winter and cooling in summer.

Why is Accurate Calculation Important?

- Proper Equipment Sizing: Prevents undersized units that can't meet demand or oversized
units that cycle frequently, leading to inefficiency.

- Energy Efficiency: Ensures that systems operate optimally, reducing energy costs.

- Occupant Comfort: Maintains stable indoor temperatures and humidity levels.

- System Longevity: Properly sized systems experience less wear and tear.

Components of HVAC Heat Load Calculation

Calculating the heat load involves considering multiple factors that contribute to heat gain
or loss:

e External Loads: Solar radiation, outdoor air temperature, wind speed, and
humidity.



e Internal Loads: Heat from occupants, lighting, appliances, and equipment.

e Building Envelope: Walls, roof, windows, doors, insulation, and their thermal
properties.

Understanding and accurately estimating these components is crucial for a reliable heat
load calculation.

Step-by-Step HVAC Heat Load Calculation
Example

To illustrate the process, consider a typical example where we calculate the cooling load
for a small commercial office space.

1. Gather Building Data

- Floor Area: 1,000 sq.ft.

- Ceiling Height: 10 ft.

- Building Orientation: South-facing

- Insulation: R-13 walls, R-30 roof

- Windows: 15% of wall area, double-glazed

2. Calculate External Heat Gains

- Solar Heat Gain through Windows:

- Window Area = 15% of wall area

- Wall area = perimeter X height = (say, 100 ft perimeter) x 10 ft = 1,000 sq.ft.

- Window area = 0.15 x 1,000 = 150 sq.ft.

- Solar heat gain coefficient (SHGC) and solar radiation data (from local climate data) are
used to estimate heat gain.

- Heat Transfer through Walls and Roof:
- Conductive heat gain/loss calculated using U-values (inverse of R-value) and temperature
difference between indoors and outdoors.

3. Internal Heat Gains

- Occupants: 10 people x 400 BTU/hr = 4,000 BTU/hr
- Lighting: 10 fixtures x 300 BTU/hr = 3,000 BTU/hr
- Equipment: Computers, printers, etc., totaling approximately 5,000 BTU/hr



4. Summing Up the Loads

- Total external gains + internal gains give the total cooling load.
- For example:

- Solar gains: 8,000 BTU/hr

- Conductive gains: 10,000 BTU/hr

- Internal gains: 12,000 BTU/hr

- Total cooling load = 30,000 BTU/hr

5. Finalizing Equipment Size

- Add a safety margin (10-15%) for unforeseen factors.
- Final system size = 34,500 BTU/hr or approximately 2.9 tons (since 1 ton = 12,000
BTU/hr).

HVAC Heat Load Calculation Tools and PDFs

Performing detailed heat load calculations manually can be complex and time-consuming.
Fortunately, numerous tools, including downloadable PDFs, templates, and software, are
available to streamline the process.

Using HVAC Heat Load Calculation PDFs

A heat load calculation example PDF typically includes:
- Step-by-step procedures

- Calculation formulas

- Sample data and solved examples

- Checklists for data collection

These PDFs serve as practical references, ensuring accuracy and consistency in
calculations.

Popular HVAC Heat Load Calculation PDFs and
Resources

e HVAC Heat Load Calculation Example PDF

¢ ASHRAE Guide to Heat L.oad Calculations (PDF)

¢ HVAC Design and Load Calculation Tool PDF



https://example.com/hvac-heat-load-example.pdf
https://example.com/ASHRAE-HeatLoad-Guide.pdf
https://example.com/hvac-design-tool.pdf

(Note: Replace placeholder links with actual resources when available.)

Best Practices for Conducting HVAC Heat Load
Calculations

To ensure reliable results, follow these best practices:

1. Gather Accurate Data: Use local climate data and precise measurements of
building components.

2. Consider All Heat Sources: Include internal gains, external gains, ventilation, and
infiltration.

3. Use Updated Methods and Standards: Refer to ASHRAE standards, SMACNA
guidelines, or local building codes.

4. Document Assumptions: Record all assumptions for transparency and future
reference.

5. Validate Results: Cross-check calculations with software tools or alternative
methods.

Conclusion

HVAC heat load calculation example PDFs are invaluable resources for performing
accurate and efficient system sizing. They provide clear guidance, practical examples, and
formulas necessary for both novices and experienced professionals. Properly calculating
heat loads ensures that HVAC systems operate efficiently, saving energy and costs while
maintaining comfort. Whether you’re designing a new building or optimizing existing
systems, leveraging detailed calculation examples and downloadable PDFs can
significantly enhance your project outcomes.

Remember: Always stay updated with the latest standards and tools in HVAC design to
ensure your calculations are precise and compliant. Proper planning and thorough
calculations lead to better system performance, occupant satisfaction, and operational
savings.



Frequently Asked Questions

What is the purpose of an HVAC heat load calculation
example PDF?

An HVAC heat load calculation example PDF demonstrates how to determine the heating
and cooling requirements for a space, helping engineers and technicians design efficient
systems.

Which key parameters are typically included in an HVAC
heat load calculation example PDF?

Parameters such as indoor and outdoor temperatures, insulation levels, window sizes,
occupancy, equipment loads, and ventilation rates are usually included in the example
calculations.

How can I use an HVAC heat load calculation PDF to
improve my system design?

By analyzing the step-by-step calculations provided, you can accurately size HVAC
equipment, optimize energy efficiency, and ensure comfort levels are maintained in the
space.

Are there any recommended tools or software
mentioned in HVAC heat load calculation PDFs?

Yes, many PDFs reference tools like Manual J, Trane Load, or Carrier's HVAC Load
Calculation software to perform accurate load assessments.

What are common challenges addressed in HVAC heat
load calculation example PDFs?

Challenges such as accounting for variable occupancy, fluctuating weather conditions, and
complex building geometries are often discussed with practical calculation examples.

Can I find free HVAC heat load calculation example
PDFs online?

Yes, many manufacturers, educational institutions, and industry organizations provide free
downloadable PDFs with detailed examples for learning purposes.

Why is understanding heat load calculations important
for HVAC professionals?

Understanding heat load calculations ensures proper system sizing, enhances energy



efficiency, reduces operational costs, and improves occupant comfort.

Additional Resources

HVAC heat load calculation example pdf: A comprehensive guide to mastering the process

Understanding how to accurately calculate the heat load of an HVAC system is essential
for ensuring optimal comfort, energy efficiency, and cost savings in any building. Whether
you're a professional HVAC technician, an engineer, or a building owner interested in the
technical details, having access to a hvac heat load calculation example pdf can serve as a
valuable resource. This guide aims to walk you through the process step-by-step, providing
clarity on the methods, calculations, and considerations involved in determining the heat
load for a space.

What Is a Heat Load Calculation?

Before diving into the specifics, it's important to understand what a heat load calculation
entails. Essentially, it measures the amount of heating (or cooling) energy required to
maintain a desired indoor temperature and humidity level within a building or specific
space. Performing an accurate calculation ensures that the HVAC system installed can
handle peak loads without being oversized (which wastes energy) or undersized (which
leads to discomfort).

A typical hvac heat load calculation example pdf includes detailed data, formulas, and
assumptions that help engineers and technicians estimate the thermal requirements of
various spaces.

Why Is Accurate Heat Load Calculation Important?

- Comfort: Proper calculations help maintain consistent indoor temperatures.

- Efficiency: Avoiding oversized or undersized systems reduces energy consumption.

- Cost-effectiveness: Proper sizing prevents unnecessary expenditure on equipment.

- Equipment longevity: Well-calculated loads prevent excessive wear and tear on HVAC
components.

Components of a Heat Load Calculation

A comprehensive heat load calculation considers multiple factors, which can be broadly
grouped into internal loads and external loads.

External Loads

These are heat gains or losses related to the building's interaction with the outdoor
environment.



- Solar radiation: Sun exposure through windows, walls, and roofs.

- Outdoor air temperature: Ambient air conditions affecting the building envelope.

- Heat conduction through walls and roof: Heat transfer due to temperature differences.
- Ventilation and infiltration: Uncontrolled air exchange bringing in warm or cold outside
air.

Internal Loads

These derive from activities and equipment within the building.

- Occupants: Human metabolism generates heat.

- Lighting: Light fixtures produce heat.

- Equipment: Computers, appliances, and machinery add thermal load.
- Processes: Manufacturing or other process-related heat gains.

Step-by-Step Guide to Performing a Heat Load Calculation

Performing a heat load calculation involves systematic steps. Here's a detailed
walkthrough, referencing a typical hvac heat load calculation example pdf.

1. Gather Building Data

Start with collecting essential data:

- Building dimensions (length, width, height)

- Construction materials and their thermal properties

- Window and door sizes and types

- Orientation and shading factors

- Existing HVAC system details

2. Calculate External Loads

a. Solar Heat Gain

- Determine window area and orientation.

- Use solar heat gain coefficients (SHGC) from manufacturer data.
- Calculate the solar heat gain through windows using:

Solar Gain = Area of window X Solar irradiance x SHGC x Shading factor
b. Heat Conducted Through Walls and Roof

- Use the formula:

Q=UxAXxAT

Where:

- U = overall heat transfer coefficient (U-value)



- A = surface area
- AT = temperature difference between inside and outside

c. Ventilation and Infiltration

- Calculate air changes per hour (ACH).
- Use:

Q =1.08 x ACH x Volume x AT

(Where 1.08 is a constant for air density and specific heat capacity)
3. Calculate Internal Loads

- Sum the heat generated by occupants:

Heat per occupant X Number of occupants

- Add heat from lighting:

Power consumption X hours of operation

- Include heat from equipment and processes:

Sum of all equipment wattages used during peak times

4. Summing Up Total Heat Load

Add all external and internal loads to find the total peak heat load:
Total Heat Load = External Loads + Internal Loads

This value guides the selection of HVAC equipment.

Example: Simplified Heat Load Calculation PDF Walkthrough
Let’s consider a hypothetical example to illustrate:
Building Specifications:

- Office room: 20 ft x 15 ft x 10 ft

- Windows: 2 units, each 3 ft x 5 ft, oriented south
- Wall U-value: 0.35 Btu/hr-ft?-°F

- Roof U-value: 0.25 Btu/hr-ft?-°F

- Outdoor temperature: 95°F

- Indoor desired temperature: 75°F

- Occupants: 4

- Lighting: 2 fixtures, 60W each

- Equipment: computers totaling 300W



Step-by-step:

1. Calculate wall and roof areas.

2. Determine heat transfer through walls and roof.

3. Estimate solar gain through windows.

4. Calculate internal loads (occupants, lighting, equipment).
5. Sum all components to find total heat load.

A detailed hvac heat load calculation example pdf would include specific numbers,
formulas, and perhaps even sample spreadsheets to facilitate calculations.

Using a PDF for Heat Load Calculations
A well-structured hvac heat load calculation example pdf typically offers:

- Sample data inputs: To help users understand the process.

- Step-by-step formulas: Clear explanations for each calculation.

- Sample calculations: Demonstrating how to arrive at final numbers.
- Checklists: Ensuring all factors are considered.

- References: Data sources for U-values, solar gain coefficients, etc.

Such PDFs serve as invaluable references, especially for those new to heat load
calculations or when verifying manual calculations.

Advanced Considerations

While basic calculations provide a solid starting point, professional projects often require
more detailed analysis, including:

- Dynamic simulations: Using software like TRACE 700, HAP, or EnergyPlus.
- Time-dependent loads: Accounting for variation throughout the day or year.
- Building usage patterns: Occupancy schedules, equipment operation hours.
- Localized climate data: Using weather data for precise calculations.

Final Tips for Effective Heat Load Calculation

- Always verify data sources and assumptions.

- Use conservative estimates for safety margins.

- Document all calculations thoroughly.

- Cross-reference with manufacturer data for equipment selection.
- Consider future expansion or modifications.



Conclusion

Mastering the hvac heat load calculation example pdf process empowers professionals to
design systems that are both efficient and effective. By understanding the components
involved, following systematic steps, and utilizing detailed examples and templates, you
can ensure your HVAC solutions meet the precise needs of any space. Whether for new
construction, retrofit projects, or optimizing existing systems, accurate heat load
calculations are the foundation of successful HVAC design.

Hvac Heat Load Calculation Example Pdf

hvac heat load calculation example pdf: HVAC Heating Load Calculations and Principles
A. Bhatia, 2014-11-01 The prime requirement in respect of the indoor climate in a building is that
room temperature should be at a comfortable level, regardless of the weather conditions outside. As
soon as the ambient temperature is lower than the indoor temperature, heat flows out from the
building through its boundary surfaces (the building envelope). At the same time, the building also
loses heat through air infiltration, i.e. the inward leakage of outdoor air into the building through
gaps and cavities in walls, roofs, doors and windows. Bearing in mind the fact that the indoor
temperature in most buildings is maintained at a little over 65°F, this means, throughout most of the
year, the building is losing heat to its surroundings.This 5-hour course, discusses the stepwise
procedure to determine the rate of heat loss through building elements using a process called heat
loss calculation. You will learn how to extrapolate your calculation of a maximum hourly rate into an
annual energy usage rate. You will also learn some useful tips on saving heating energy. The course
includes one sample example for better understanding of the concept.Learning ObjectiveAt the end
of this course, the reader will: 1. Describe the factors affecting comfort in winter2. Describe the
overall heat transfer coefficient (U-value) and its relationship to resistance (R-value) 3. Understand
the basic equation of heat loss through building elements such as walls, roof and glass4. Understand
the basic equation of heat loss through floor slab and basement5. Understand the basic equation of
heat loss through ventilation and infiltration6. Understand the concept of degree days and how it is
used to estimate the annual heat loss7. Understand the three basic modes of heat transfer,
conduction, convection and radiation8. Understand the difference between the k-values, C-values,
R-values and U-values 9. Learn by examples to calculate the series resistance and U-values of a
composite wall 10. Learn how to determine the infiltration and ventilation air flow rate 11.
Understand by an example the detailed methodology to heat loss calculations12. Understand the
basic terminology and definitions related to air conditioning load calculations

hvac heat load calculation example pdf: 2023 Tennessee PSI CMC-C Mechanical HVAC /
Refrigeration Contractor Exam Prep Upstryve Inc, Get one step closer to becoming a Tennessee
CMC-C Mechanical HVAC/Refrigeration Contractor with a prep course designed by 1 Exam Prep to
help you conquer the required CMC-C Mechanical HVAC/Refrigeration Contractor examination. Use
the online course structure to tailor your prep to your individual learning style. You'll have a full
year of access to the online course. 1-hour test-taking techniques and practice exams Highlights and
tabs locations for all reference materials Practice Exams with hundreds of questions

hvac heat load calculation example pdf: Energy Management Handbook Stephen A.
Roosa, Steve Doty, Wayne C. Turner, 2020-12-17 This comprehensive handbook is recognized as the


https://oexd.emailarray.com/mt-one-016/hvac-heat-load-calculation-example-pdf.pdf

definitive stand-alone energy manager’s desk reference, used by tens of thousands of professionals
throughout the energy management industry. This new ninth edition includes new chapters on
energy management controls systems, compressed air systems, renewable energy, and carbon
reduction. There are major updates to chapters on energy auditing, lighting systems, boilers and
fired systems, steam and condensate systems, green buildings waste heat recovery, indoor air
quality, utility rates, natural gas purchasing, commissioning, financing and performance contracting
and much more with numerous new and updated illustrations, charts, calculation procedures and
other helpful working aids.

hvac heat load calculation example pdf: Cooling and Heating Load Calculation Manual ,
1980

hvac heat load calculation example pdf: Load Calculation Applications Manual Jeffrey D.
Spitler, 2009 The Load Calculation Applications Manual builds upon three previous ASHRAE
publications that focus on the calculation of cooling and heating loads for commercial buildings.
Whether you are a new engineer who is learning how to do load calculations or a veteran who
wishes to learn the radiant time series (RTS) method, this book is a must-have resource.Outlined in
the manual are two methods for calculating cooling loads in nonresidential buildingsthe heat
balance (HB) method and the RTS method. Both methods were first fully presented for use in design
load calculations in the predecessor to this volume, Cooling and Heating Load Calculation Principles.
But much has changed since the book was first published in 1998. The Load Calculation Applications
Manual steps in where the last book left off to provide you with the latest information regarding load
calculations. In the book's early chapters, an overview of the heat transfer processes present in
buildings and a brief discussion of how they are analyzed together in order to determine the cooling
load are provided. Later chapters focus on the theory and application of the RTS method, systems
and psychrometrics, heating load calculations, and the HB method and its implementation.The
accompanying CD contains Microsoft Excel spreadsheets that compute cooling loads using the RTS
method. These spreadsheets calculate the solar irradiation, conduction time factor series, and
radiant time factors utilized by the method. Plus, you can adapt the spreadsheets to compute cooling
loads for a wide range of buildings.

hvac heat load calculation example pdf: Practical Solar Tracking Automatic Solar Tracking
Sun Tracking ABTOMaTH4YecKoe yaepxkaHue ConHeyHas ciexeHus BC 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 Kkit, 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# kHure
nonpo6Ho ABToMaTudeckas Solar-Tracking, BC-Tracking-Systems, Solar-tpekepst u BC Tracker
Systems. MHTenneKTyanbHBEIA aBTOMaTUYE€CKIY COJTHEYHOU CJIeKEeHUS IBIIeTCS YCTPOUCTBOM,
KOTOPO€e OPUEHTUPYET MONe3HYI0 Harpy3Ky K CONHIY. Takoe IporpaMMUPyeMbIi KOMIIBIOTED Ha
OCHOBE COJIHEYHOU YCTPOUCTBO CJIeKEHUS BKIII0YaEeT IPUHIIUIIE COJTHEUHOU CJIeKEHUS, COMTHEYHBIX
CHCTeM CJIeKeHHs, a TakXKe MUKPOKOHTPOJIIep, MUKpotpolieccop u / unu [1K Ha 6a3e ympaBieHus
COJIHEYHOM OTCJIeXUBaHUS OPUEHTUPOBATHCS COJTHEUHHIX OTpaXxKaTejiel, COMHeYHbIe JINH3E,
boTo3MeKTpruYeCcKUe TaHeIu UK ApyTrue ontudeckue KoHburypauuu K BC MoTtopu3oBaHHEIE
KOCMUYECKHUe Kafphl U KHHEMaTHUYECKNe CUCTEMBI 00eCTIeUeHUsT JUHAMUKY IBUKEHUS U
MCII0JTb30BaTh MIPUBOIHOM TEXHUKY U TOTOBUTCS MPUHIUIIE], YTOOH HAlIPABUTh ONITUYECKUE
KOHUrypaiuy, Take Kak MaHxeH, mapabonnyeckux, KOHUYeCcKux unn KaccerpeHa CONMHEYHBIX
KOJUUIEKTOPOB SHEPTMH, YTOORI JIUIIOM K COJIHIIY U CJIeOBaTh 3a COJIHIIEM KOHTYD [BUXKEHUS
HeIlpephIBHO. B 00y3mbIBaTh CUIIYy OT COJIHI[A Yepe3 COJTHEYHBIN TpeKep UMK IPaKTU4IeCKOon
COJTHEYHOM CUCTEMEI CTIEKEHUST, CHCTEMBI BO30OHOBIIIEMEIX KOHTPOJIS 9HEPTUY aBTOMATHU3alUN
TPeOYIOT aBTOMAaTUYECKOT0 COTHEYHOM OTCIIEXXHWBAHUS IPOrPaMMHOT0 00eClieYeHUs U airfOPUTMOB



COJIHEYHbIE TIO3UINH [T JOCTUXKEHUS TUHAMUYECKOTO KOHTPOJIS OBUKEHUS C apXUTEKTYPEI
aBTOMATHU3alLUYU YIIpaBJIeHUs, TIE€YATHHIX IIJIaT U alllapaTHEIX CPencTB. Ha ocu CUCTEMBI ClleXKeHus
BC, Takux KakK BHICOTA-a3UMYT JBOMHOU OCU UJIU MHOTOOCEBLIE COJIHEUHEIE CUCTEMEI TPEKED
MCIT0/Ih30BaTh aJITOPUTM OTCJIEXKUBAHUS COJIHIE UJTM TPACCUPOBKHU JTydyel NaTUYUKOB UK
IporpaMMHoe o0ecriedeHne, 4ToOk 06eCIeYnTh IPOX0KAEHNE COJIHIIA 110 HeOy IPOCIeXKUBaeTCs C
BBICOKOM TOYHOCTBHIO B aBTOMATU3UPOBAHHKIX Mpuitoxkenui ConmHeynas Tracker , mpssmo yepes
JIETHETO COJTHIIECTOSIHUS, COJTHEUHOT'0 PaBHOJEHCTBUS U 3UMHETO0 COJIHIIECTOSIHUSA. BEICOKasg TOUHOCTh
no3unuu BC KanbKynsaTop UK MOJI0XKEHNe COJIHIIA aJITOPUTM 9TO BaXKHBIN 1IAr B IPOEKTUPOBAHUHU U
CTPOUTENBCTBE aBTOMATHYECKOM cucTeMou conHeuHou cnexenud. [JIN0000000000DO000ONOO00OOO0OO
0000000CO00DCODOOCOODOOOODOODOOCOOoOOOOOOOOODOOOOOOODOoCODoo0ONbbOOOooOOOoCOOoooOn/an
0PCOO000000OOCO0000DOCO0000DOCO0000DOCOO00ODOCOOODOoECbOO0OoE0bOODOoD0CO0D0oD0tO0000O
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hvac heat load calculation example pdf: 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.

hvac heat load calculation example pdf: Automatic Solar Tracking Sun Tracking Satellite
Tracking rastreador solar seqguimento solar seguidor solar automdtico 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.

hvac heat load calculation example pdf: Cooling and Heating Load Calculation Manual
Faye C. McQuiston, American Society of Heating, Refrigerating and Air-Conditioning Engineers,
Jeffrey D. Spitler, 1992 Provide a comprehensive source of theory, procedures and data for cooling
and heating load calculations for other than residental buildings.

hvac heat load calculation example pdf: Heating and Cooling Load Calculations P. G. Down,
1969

hvac heat load calculation example pdf: Manual J - Residential Load Calculation Hank
Rutkowski, 2011-11-01 Manual ] 8th Edition is the national ANSI-recognized standard for producing
HVAC equipment sizing loads for single-family detached homes, small multi-unit structures,
condominiums, town houses, and manufactured homes. This new version incorporates the complete
Abridged Edition of Manual J. The manual provides quick supplemental details as well as supporting
reference tables and appendices. A proper load calculation, performed in accordance with the
Manual J 8th Edition procedure, is required by national building codes and most state and local
jurisdictions.

hvac heat load calculation example pdf: HVAC Cooling Load - Calculations and
Principles A. Bhatia, 2014-10-16 Heating and cooling load calculations are carried out to estimate
the required capacity of heating and cooling systems, which can maintain the required conditions in
the conditioned space. To estimate the required cooling or heating capacities, one has to have
information regarding the design indoor and outdoor conditions, specifications of the building,
specifications of the conditioned space (such as the occupancy, activity level, various appliances and
equipment used etc.) and any special requirements of the particular application. For comfort
applications, the required indoor conditions are fixed by the criterion of thermal comfort, while for
industrial or commercial applications the required indoor conditions are fixed by the particular
processes being performed or the products being stored. Generally, heating and cooling load
calculations involve a systematic and stepwise procedure, which account for all the building energy
flows. In practice, a variety of methods ranging from simple rules-of-thumb to complex transfer
function methods are used to arrive at the building loads. This short quick book provides a
procedure for preparing a manual calculation for cooling load using CLTD/CLF method suggested by
ASHRAE and includes two detailed examples. For more advanced methods such as TFM, the reader



should refer to ASHRAE and other handbooks.Learning ObjectiveAt the end of this course, the
student should be able to: 1. Understand the basic terminology and definitions related to air
conditioning load calculations 2. Explain the differences between heating and cooling load design
considerations3. Explain the difference between 1) space heat gain v/s cooling load 2) space cooling
v/s cooling load and 3) external loads v/s internal loads4. Differentiate between sensible and latent
loadsb. List commonly used methods for estimating cooling loads 6. Estimate the internal and
external cooling loads using CLTD/CLF method from building specifications, design indoor and
outdoor conditions, occupancy etc. 7. Describe various equations and the information sources to
determine conductive load through opaque building elements.8. Describe various equations and
information sources to determine the solar transmission load through glazing.9. Describe various
equations and information sources to determine the internal load due to people, lights and power
appliances.10. Determine the supply air flow ratell. Learn by examples the detailed methodology to
cooling load calculations12. Learn the functional parameters of software programs such as TRACE
700 and CHVAC

hvac heat load calculation example pdf: Bulletin de L'Institut International Du Froid ,
2006

hvac heat load calculation example pdf: Cooling and Heating Load Calculation Manual Faye
C. McQuiston, 1994

hvac heat load calculation example pdf: Heating, Ventilating, and Air Conditioning Faye C.
McQuiston, Jerald D. Parker, 1994 This edition reflects the latest results of research sponsored by
the American Society of Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE) and the
continued development of ASHRAE standards regarding indoor air quality, comfort and refrigerants.
The chapter on air-conditioning systems has been revised—increased emphasis has been placed on
control of HVAC systems by adding more explanation of control theory and more detailed
illustrations of typical systems and control. Data and references have been completely updated.
Existing problems have been revised and new ones added.

hvac heat load calculation example pdf: Residential L.oad Calculation Hank Rutkowski,
2001-12-12

hvac heat load calculation example pdf: Heating and Cooling L.oad Calculations , 1969

hvac heat load calculation example pdf: HVAC Cooling Loads Charles nehme, LEARN
howto size your Industrial, office or home HVAC (air-conditioning) Unit. HVAC - Heating, Ventilation
& Air-conditioning It's that time of year again when the weather starts to cool off and we start
thinking about turning on the heat. But before you do, it's important to understand how heating and
cooling loads affect your HVAC system. Heating and cooling loads are the amount of heat that must
be added or removed from a space to maintain a comfortable temperature. The load is affected by a
number of factors, including the size of the space, the insulation of the walls and ceiling, the number
of windows and doors, and the amount of sun exposure. When the load is too much for the HVAC
system to handle, the space will become uncomfortable and the system will have to work harder to
maintain the temperature. This can lead to higher energy bills and premature wear and tear on the
system. To avoid these problems, it's important to have your HVAC system sized properly for the
space it will be heating or cooling. An HVAC contractor can help you determine the appropriate size
for your system.

hvac heat load calculation example pdf: Heating Load Charles Nehme , Heating Load
Calculation: Theory and Practice The calculation of heating load is a cornerstone of building design
and thermal comfort management. As we move toward more sustainable and energy-efficient
buildings, understanding the dynamics of heat transfer and the intricacies of load calculation
becomes even more critical. This book aims to provide a comprehensive guide to both the theoretical
underpinnings and practical applications of heating load calculations. Objective The primary
objective of this book is to equip engineers, architects, students, and building professionals with the
knowledge and tools necessary to accurately determine heating loads for various types of buildings.
Whether you are designing a residential home, a commercial office, or an industrial facility, the



principles and methodologies discussed herein will serve as a valuable resource. Structure of the
Book The book is divided into several key sections: Fundamentals of Heat Transfer: Basics of
conduction, convection, and radiation. Thermal properties of building materials. Insulation and its
impact on heat transfer. Heating Load Components: External load factors: weather, orientation, and
building envelope. Internal load factors: occupancy, equipment, and lighting. Ventilation and
infiltration loads. Calculation Methods: Manual calculation techniques. Software tools and their
applications. Case studies illustrating real-world scenarios. Energy Efficiency and Sustainability:
Impact of building design on heating load. Integration of renewable energy sources. Strategies for
reducing heating demand. Advanced Topics: Dynamic thermal modeling. Impact of climate change
on heating requirements. Future trends in heating load calculation. Why This Book? With the
increasing emphasis on energy efficiency and sustainability in building design, accurate heating load
calculation is more important than ever. Miscalculations can lead to oversized or undersized heating
systems, resulting in inefficiency, increased costs, and discomfort. This book addresses these
challenges by providing a solid foundation in both theory and practice. Who Should Read This Book?
This book is intended for: Students: Those studying mechanical engineering, architecture, or related
fields. Professionals: Engineers, architects, HVAC specialists, and energy consultants. Enthusiasts:
Anyone with an interest in building design and energy efficiency. Acknowledgments The
development of this book has been a collaborative effort, drawing on the expertise of numerous
professionals and academics. [ would like to thank all contributors for their invaluable insights and
feedback. Conclusion In the pages that follow, you will find detailed explanations, practical
examples, and step-by-step guides to mastering heating load calculations. It is my hope that this
book will serve as both an educational tool and a practical reference for your projects and studies.
Welcome to the journey of mastering heating load calculations.

hvac heat load calculation example pdf: Heating and Cooling of Buildings Jan F. Kreider,
Peter S. Curtiss, Ari Rabl, 2009-12-28 The art and the science of building systems design evolve
continuously as designers, practitioners, and researchers all endeavor to improve the performance
of buildings and the comfort and productivity of their occupants. Retaining coverage from the
original second edition while updating the information in electronic form, Heating and Cooling of
Buildings: Design for Efficiency, Revised Second Edition presents the technical basis for designing
the lighting and mechanical systems of buildings. Along with numerous homework problems, the
revised second edition offers a full chapter on economic analysis and optimization, new heating and
cooling load procedures and databases, and simplified procedures for ground coupled heat transfer
calculations. The accompanying CD-ROM contains an updated version of the Heating and Cooling of
Buildings (HCB) software program as well as electronic appendices that include over 1,000 tables in
HTML format that can be searched by major categories, a table list, or an index of topics. Ancillary
information is available on the book’s website www.hcbcentral.com From materials to computers,
this edition explores the latest technologies exerting a profound effect on the design and operation
of buildings. Emphasizing design optimization and critical thinking, the book continues to be the
ultimate resource for understanding energy use in buildings.
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