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INTRODUCTION 

Heating, ventilation and air conditioning are three of the most energy-intensive 

appliances in modern homes. Indeed, some estimates set the average home's HVAC 

energy consumption at around 50%.  

Fortunately, some activities can significantly reduce this figure while fostering a cleaner 

atmosphere and saving money on power costs. If you're intrigued about how this might 

be accomplished, continue reading for some suggestions. 

The most straightforward way to increase HVAC efficiency is to install an energy-

efficient system. Newer heaters and air conditioners are constructed of more modern 

materials that improve insulation and minimize energy consumption, including 

computerized temperature control systems.  

As a result, these systems maximize the energy they receive and provide an 

unprecedented amount of control over the times of day when heating or cooling is used. 

Many people will resist upgrading an inefficient system to a newer, more energy-

efficient one without an incentive. While more efficient systems will save money in the 

long run through lower utility bills, this is often the insufficient justification for such a 

costly update. As a result, many state and federal tax benefits are available to entice such 

relocation. 

Your HVAC contractor is also likely to be an excellent source of information, 

as knowledge of the various tax credits available in your region is an excellent way 

to encourage purchases that would not have been made otherwise. 

Solar energy, or more precisely, passive solar energy, is another less visible source of 

greater energy efficiency in heating and cooling. With the proper architectural and other 

https://infinitytxair.com/
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factors, the sun's rays can be harnessed to heat and cool a structure. This type of usage 

can significantly reduce your reliance on conventional electronic systems. 

The most obvious application of solar energy is heating. Proper window placement can 

allow in rays that have a significant effect on internal temperatures. Where windows are 

not workable, glass tubes can direct solar rays into other enclosed spaces, providing the 

benefits of solar heating to rooms with little natural light. 

Cooling can also be accomplished with solar energy. The sun's rays can cause the air to 

rise, displacing it with cooler air by heating it in specific locations. As a result, a location 

can be cooled by continually replacing the heated air with cooler, moving air. 

Many additional solar heating and cooling methods are available. Solar energy is often 

more efficient when used in this manner than when converted to electrical energy, a 

process that results in energy loss.  

Passive solar energy techniques can be used in locations where conventional solar 

energy is impractical. While heating and cooling consume a significant amount of 

energy, many steps and techniques can minimize waste and increase efficiency. 

Infinity Texas Air is a resource for homeowners wanting to do it yourself and lowering 

their electrical bills by keeping their mechanical systems in their homes running 

smoothly. For more information, kindly visit our website https://infinitytxair.com/ 

https://infinitytxair.com/
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CHAPTER 1 

The Fundamentals of Air Conditioning Systems and 

Their Energy-efficient Operation 

Purchases of conventional air conditioners are frequent. That is why, if those 

considering gaining such air conditioners are equipped with basic knowledge about their 

operation, the associated operating costs, their maintenance and their overall cost, the 

choice and purchase of these home comfort essentials will be significantly easier. 

To begin, it's necessary to describe how standard air conditioners operate. The 

operation technique is comprised of several critical components that achieve air 

conditioning by forcing the air through refrigerant-cooled coils that absorb the heat 

carried by the air and recirculate the previously cooled air into the ambiance. An 

evaporator is used within the premises to extract heat from the air. 

The compressor compresses the evaporated fluid, which is then transferred to the 

condenser outside. Thus, the heat is released outside, and the remaining fluid is pumped 

back into the evaporator. 

In terms of energy efficiency, air conditioners are rated using the SEER figure or 

Seasonal Energy Efficiency Ratio. A high SEER rating shows a more efficient air 

conditioner and thus lower operating expenses. 

Until about 20 years ago, air conditioning systems typically had a SEER rating of 6 or 

close to it. Nowadays, such systems are supposed to have a minimum rating of ten. 

Individuals considering purchasing traditional air conditioners should search for a 

rating of at least 10, e.g., 13. Also, if the unit bears the Energy Star label, it is extremely 

energy efficient. 
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Also, newer air conditioning systems incorporate additional technologies that contribute 

to their overall energy efficiency. Among them is the system's ability to activate the fan 

without activating the air conditioner, changeable fan speed settings, and the possibility 

to install a programmed thermostat. 

Also, the size of the air conditioning system is important. When the system is too huge 

for space or home or whatever, it results in excessively huge expenditures and 

unnecessarily high operating costs after the system is built. 

Correct operation and maintenance of conditions that do not impede operation are 

important components of improved energy efficiency. For instance, ducts in disused 

areas of a home or business should be sealed. Trash and grass should be kept away from 

the air conditioning system's compressor.  

Weatherization of buildings and premises is another necessary condition for achieving 

greater energy efficiency. One of the most important actions to take is to have qualified 

professionals inspect the system at least once a year to assess its state and identify any 

defects that can be remedied; otherwise, any problems can quickly worsen, causing 

more extensive repairs in the long run. 

The important nature of energy-efficient heating and cooling systems cannot be 

overstated. The state of your heating and cooling systems dictates their efficiency and 

effectiveness, which affects your energy expenses. 

Low-efficiency systems result in higher energy bills, whereas efficient systems 

contribute significantly to keeping your expenses low and serve as long-term money 

saved. 

Here are few reasons you should have your heating and cooling systems examined by an 

HVAC specialist to identify any system bottlenecks. 

Heating and Cooling Systems That Are Efficient 
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The result of an efficient heating and cooling system is a significant and progressive 

reduction in overall energy costs. 

1. Energy-efficient systems save money.

2. They are good for the environment.

3. They contribute to economic growth.

4. They Contribute to National Security

5. They Contribute to Improved Quality of Life

1. Saving Money by Using Energy-Efficient Systems

The average household in the United States spends approximately $5000 per year on 

energy. This can be reduced to acceptable levels with improvements to the heating and 

cooling systems. Also, using Energy STAR appliances can cause savings of up to 30% on 

energy expenditures. 

2. They are Environmentally Friendly

Energy conservation through the use of energy-efficient devices helps save precious 

natural resources and reduces pollution. A heating and air conditioning contractor can 

evaluate boilers and air conditioning equipment to determine where inefficiencies exist 

in the system. 

3. They Contribute to Economic Growth

Thousands of dollars can be saved each year by installing energy-efficient equipment at 

home and in business. These savings can then fund additional development projects 

that provide new job opportunities and contribute to poverty reduction. 



9 

4. They Help to Strengthen National Security

Their use reduces the nation's energy requirements, reducing the country's reliance on 

imported fossil fuels. These savings can improve the defense sector, including the armed 

services' facilities, equipment and programs. 

5. They Contribute to a Higher Quality of Life

A heating or cooling system operating at peak efficiency would provide the most level of 

comfort possible, whether it's a scorching summer or a freezing winter. Having your 

system tuned up by a reputable HVAC specialist may assist you in accomplishing this. 
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CHAPTER 2 

Energy-Efficient Mechanical Heating and Cooling 

System Guidelines 

HVAC systems that integrate heating, ventilation, and air conditioning pose substantial 

environmental concerns because they consume the most energy in many modern 

facilities. It's also worth noting that indoor air quality highly depends on the ventilation 

provided by these systems. 

Hybrid heating provides an alternative for homeowners seeking to combat rising natural 

gas and heating costs, just as hybrid cars provide a buffer against the skyrocketing cost 

of gas. Even as fuel prices continue to rise, electronic technology has made hybrid 

heating systems significantly more efficient and appealing to homeowners than they 

were previously. 

The design and structure of the building in which a mechanical system life is the most 

accurate indicator of the system's performance. A high level of insulation combined with 

a well-integrated design can significantly reduce the demand for supplemental heating, 

ventilation or air conditioning in any structure. 

There are many factors to consider when deciding whether to purchase a hybrid 

HVAC unit for your home, the most essential of which is the amount of heat 

your home consumes. In warmer climates, such as Florida, recovering the cost of 

installing a hybrid heating system is improbable because of the system's infrequent use. 

Consumers who possess HVAC or hybrid systems may choose the type of heat they 

desire during the colder months. When temperatures fall, electrical pump technology is 

used in the HVAC system; gas furnace technology is used when winter arrives.  

https://infinitytxair.com/
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Hybrid systems combine the benefits of both heating technologies and automatically 

switch to the most cost-effective source of heat based on the outside temperature. When 

temperatures drop significantly, the gas furnace with its warmer, toaster air 

automatically turns on. In the end, running costs are reduced and comfort is increased. 

While heating and cooling a home is not inexpensive, there are strategies to reduce your 

family's energy consumption. Use the following tips to save money and help the 

environment. 

The Temperature Control 

While getting a programmable thermostat will cost you money upfront, it will save you 

money in the long term. Set the thermostat to energy-saving settings.  

According to Energy Star, set your thermostat around 7 degrees higher in the summer 

and 8 degrees lower in the winter. According to Energy Star, this easy step can save you 

roughly $180 each year. Once your thermostat is set, check it often to ensure it is set to 

the temperature for the time of day. 

Another approach to save money with your thermostat is to program it to operate only 

during your home hours. Set your thermostat to 68 degrees in the winter and 78 degrees 

in the summer. 

Your Residence 

Along with your thermostat, you can make other basic modifications to your home to 

reduce your energy consumption. One thing you can do is install the window coverings.  

Plantation shutters are the most energy-efficient window treatment. They are about 

1,000% more efficient than aluminum blinds and 70% more efficient than wooden 

shutters. This can cause significant savings. 
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Also, to reduce energy use, ensure that your home is well insulated. Insulate all entry 

doors, windows, basements and attics. This helps keep cold or warm air in your home 

and enables your cooling and heating units to operate at maximum efficiency. 

Also, inspect your home for air leaks. Any leaks around windows and doors are 

detectable. Seal any leaks that you discover. 

Keep the air flowing in your home. This will help maintain a pleasant temperature. 

Ceiling fans can help circulate air in both summer and winter. 

The Framework 

Maintain your heating and cooling systems properly. A quick tune-up performed by a 

competent expert can guarantee that everything is operating properly. This not only 

saves you money on power but also helps you avoid future damages. 

Keeping your system clean is another approach to avoid issues. When the temperature 

rises, clean the cooling system's outside and indoor coils. Also, replace your filter 

regularly. This helps keep dirt and dust out of the unit and prevents them from 

accumulating. 

Also, if your heating and cooling system are ten years or older, it is time to consider an 

upgrade. The efficiency of older units is not as high as that of newer units. A 

replacement unit can maintain your comfort while consuming significantly less energy. 

You can use less energy and still maintain a decent level of comfort. Use the advice 

provided here to help you save money and the environment. 
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CHAPTER 3 

Is a High-Efficiency Air Conditioning System Self-

Financing? 

Home HVAC (Heating Ventilating Air Conditioning) systems will be significant energy 

consumed in most climates. It can account for up to 60% or more of your overall electric 

bill in warm climates. If your system is ten years old or older, you should. SEER ratings 

are used to determine the efficiency of air conditioning systems (Seasonal Energy 

Efficiency Ratio).  

This is comparable to a vehicle's MPG rating. The higher the number, the more energy-

efficient the system is and the less power it will need to provide the same amount of 

cooling as a system with a lower SEER rating.  

An HVAC system that is ten years or more is most likely rated 10 SEER or less when it 

was new. They can lose efficiency over time because of compression loss and heat 

transmission constraints caused by a dirty or broken coil.  

If you have an older unit that requires maintenance, you may be tempted to spend the 

few hundred or few thousand dollars required to get it back up and running rather than 

the thousands required to replace it with a high-efficiency system.  

Repairs are often the best option if your budget is limited or if you do not intend to stay 

on the property long enough to realize a return on investment from the new system. 

However, in the long run, repairing an older device may be more expensive than 

replacing it. Suppose you have a 2,000 square foot home with a 4-ton air conditioning 

unit. In that case, you may expect to pay roughly $5,000.00 to replace it, plus or minus 
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a thousand, depending on the quality of equipment and the complexity of the 

installation.  

If this hypothetical system required repairs in the typical $600-$1,000.00 range, it 

might appear that repairing rather than replacing saves approximately $4000.00. 

However, you must consider running costs and future repair and maintenance to get an 

accurate cost comparison.  

If your system requires repairs in that price range, the chances are that it will require 

additional repairs year after year as it ages. If you add refrigerant to compensate for a 

leak and do not repair the leak, you can count on at least one, if few, service calls per 

year to keep the system cool.  

Also, locating and correcting small pinhole leaks in the coil can be rather costly. 

Repairing coil leakage can be extremely challenging. When the coil leaks, the tubing 

likely contains many small pinhole leaks where the fin contacts the tubing.  

This is because of electrolysis generated by the interaction of two different metals and 

VOCs (Volatile Organic Compounds) condensed onto the coil, contributing to the 

creation of these pinholes. Repairing them is a difficult operation that often produces 

less-than-desired results. Repairing one leak may cause the emergence of another 

nearby.  

Even if you are successful, the system's efficiency will never be restored to its former low 

10 SEER rating, let alone improved. Charging a leaking system to "get by" only adds to 

the system's operational costs. You have servicing expenditures besides higher running 

costs as the system depletes refrigerant and becomes increasingly inefficient. 

Consider the $5,000.00 system compared to the cost of maintaining your current 

system over five years. We already know that it will cost approximately $1,000.00 to get 

the system up and running at a low-efficiency level. As a result, we are now down to 
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$4,000.00. Suppose you predict an annual maintenance and service cost of $350.00 on 

average for years two through five.  

Now, that new system will only cost you $2,600.00. Most systems come with a ten-year 

components warranty, so the parts will be covered even if something breaks. On most 

systems, labor for repairs will be included for at least one year, and up to ten years can 

be added for roughly $500.00. 

We haven't even discussed energy cost savings. According to operating cost comparison 

software, switching to a 14 SEER system from a 10 SEER system will save $2,092.00 in 

air conditioning costs using a 0.11 cent per kilowatt-hour rate and a modest annual rate 

rise of 3% and this is assuming that your ten SEER system continues to operate at ten 

SEER. I'm certain it will not be. Savings are subject to change. 

According to the same cost comparison software, government studies show this upgrade 

adds approximately $7,800.00 to the home's worth. When we extend the period to the 

system's estimated average life of 20 years, we realize savings of almost $10,000 in 

operating costs. 

Therefore, waiting until the old system breaks entirely before replacing it can cost you 

significantly more in terms of energy and comfort than changing it now. 
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CHAPTER 4 

Accurately Calculating HVAC Energy Efficiency 

Ratings 

Anytime you walk into a store to purchase the latest electronic equipment, you are 

confronted with a barrage of acronyms, each brand claiming superiority over the others.  

While it may initially sound like Greek and Latin, understanding HVAC energy 

efficiency ratings are important when shopping for heating, ventilation and air 

conditioning systems. 

A little amount of in-depth knowledge goes a long way toward assisting you in making 

informed purchasing selections and selecting the finest available product for your needs. 

Also, you wind up saving a significant amount of money when you learn precisely what 

each product offers and how well it meets your specific requirements. 

The following is a list of the various energy efficiency ratings. 

A few important characteristics to consider while purchasing equipment such as air 

conditioners and heat pumps include: 

Seasonal Energy Efficiency Ratio (SEER) 

SEER is a rating system used to determine the cooling equipment energy efficiency. It is 

computed by multiplying cooling output (in British Thermal Units) by the amount of 

power consumed (measured in kilowatt-hours). It compares the amount of electricity 

required to operate the air conditioner over a season to the amount of cooling it 

generates in a real-world environment. 
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In layperson's terms, a higher SEER rating shows that the cooling equipment is more 

energy-efficient. Even a little increase in the SEER rating of your HVAC system can 

cause significant energy savings. 

EER - Efficient Energy Ratio 

EER is used to determine a cooling unit's operational efficiency at greater temperatures 

and over a longer time. EER is calculated by dividing the electrical energy input by 

cooling energy output (measured in kilowatt-hours and BTU respectively). 

SEER and EER ratings are typically shown on cooling systems to inform you of their 

performance. However, it is important to conduct frequent evaluations and 

routine HVAC repairs to guarantee the unit's cooling effectiveness remains consistent. 

Heating Seasonal Performance Factor (HSPF) 

Just as SEER and EER are used to determine a unit's cooling efficiency, HSPF is used to 

determine a unit's heating efficiency. This metric is used to determine the efficiency of 

both bidirectional and unidirectional heat pumps (bidirectional heat pumps provide 

heating in winter and cooling in summer). 

HSPF is measured similarly to EER and SEER and is essentially the ratio of total heating 

required to total electricity consumed by the heat pump. As with SEER, higher HSPF 

number shows improved heating efficiency. 

Annual Fuel Utilization Efficiency (AFUE) 

During converting fuel to heat energy, a certain amount of energy is always wasted. 

AFUE is a term that refers to the efficiency with which a certain fuel converts to heat. A 

higher AFUE rating shows that more heat energy is produced with fewer conversion 

losses. Reduced fuel losses equal more cash saved! 

https://infinitytxair.com/
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Energy-efficient 

The Energy Star rating, developed by the Environmental Protection Agency, measures a 

product's energy efficiency. It entails assuring that the product complies with a set of 

specifications subjected to laboratory testing by a neutral third party. Products that 

meet these standards are labeled with the blue "Energy Star" logo, showing that they are 

reliable and energy-efficient. 

Requirements of the Government 

The government has established criteria for product energy efficiency. Before 2006, the 

SEER rating was at least 10 but was later revised to 13 and 14 in 2006 and 2015, 

respectively. Except for a few states, the EER is predicted to be at least ten. 

The needed SEER and EER values vary by region. For the state of California, 

government requirements specify that air conditioning equipment must have a bare 

minimum SEER 14 and EER 11 rating. While these are the basic minimum 

requirements, efficient energy systems have a SEER of 20-28 and an EER of 12-16. 

SEER and EER - The Financial Implications 

Cost and SEER & EER values are closely proportional—the greater the SEER and EER 

ratings, the more expensive the equipment. The increased cost component is often 

represented in the upfront payment you make, regardless of whether you're purchasing 

the HVAC equipment outright or in installments. 

However, you must consider that equipment with a higher SEER and EER rating is 

more energy-efficient and will help you save money on your monthly electric bill. This 

lowers the long-term expense of your investment. Make an informed decision about 

striking the optimal balance between paying the best price upfront and reducing your 

operational expenses. 
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While comparing energy ratings is vital while looking for choices, regular maintenance 

is also important to the functioning of your unit. These factors contribute to the 

longevity and efficiency of your heating and cooling devices. 
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CHAPTER 5 

How Can You Increase Your Air Conditioning Unit's 

Efficiency? 

In the blazing heat of summer, it's always beneficial to have an air conditioning system 

installed in your home to help lower the interior temperature and create a more 

comfortable living environment.  

While using your air conditioner might help make your home more pleasant and reduce 

the amount of sweat you produce, a system can raise your energy consumption, 

particularly if it is not operating as efficiently as it could.  

Fortunately, there are certain steps you can do to guarantee that your air conditioner is 

operating at peak efficiency and that you're getting the most bang for your buck to cool 

energy use. 

Clean the air conditioners air filter. 

A unit with insufficient airflow will operate inefficiently and will consume more energy 

to complete the same amount of work that a healthy air conditioner would in less time. 

A filter cleaning can cause a 5–15% reduction in energy use. 

Check your vents and ducts. 

Problems with air movement in your ducts and vents, combined with inadequate 

insulation in these places, can mean that your A/C unit has to work harder to chill your 

home.  
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If you are not sure of what to look for on your own, contact a heating and conditioning 

specialist who can inspect the system for you and inform you of any issues that require 

attention. 

Locate air leaks throughout your home. 

Leaky spots within your home allow air to escape, lower the temperature, and make 

your home feel more uncomfortable. Leaks are most likely to occur near windows and 

doors and in fireplaces with a chimney that reaches up to the exterior of your home. 

Set your thermostat to 78 degrees Fahrenheit. 

In the summer, 78 degrees is a nice temperature for your thermostat. This will bring 

your home's temperature down to a comfortable, cool level compared to the outdoors. It 

will help you save money on energy costs associated with running your air conditioning 

equipment. A thermostat set to 78 degrees saves between 12% and 47% more energy 

than one set at 72 degrees. 

Keep these recommendations in mind as summer approaches and monitor your home 

energy bills to ensure that you're saving money by conserving energy. When your air 

conditioning equipment operates more efficiently, you reduce the temperature in your 

home and the financial toll it takes. 

Temperature-controlled settings improve employee productivity in offices and help 

preserve office machinery and hardware in top condition. Airborne pollutants such as 

humidity, dust, smoke, odor and heat can cause significant illnesses.  

Effective air conditioning and ventilation in your house or business should remove 

smoke, heat, dust, airborne bacteria and carbon dioxide, among other contaminants.  

Additional electronic air filters and media air filters and UV germicidal air purifiers can 

quickly eliminate pathogens that cause diseases, such as bacteria, viruses and mold. UV 
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light destroys bacteria in less than a quarter of a second. Certain filters use patented 

germicidal technology to catch and remove airborne germs, viruses and mold. 

When installing air conditioning equipment, it is important to look for the ENERGY 

STAR label. The EPA (Environmental Protection Agency) created the ENERGY STAR 

mark to assist consumers in selecting energy-efficient appliances and products.  

The ENERGY STAR label appears in different product categories, including heating and 

cooling equipment, home lighting, electronics, and household appliances. 

Another thing to remember is that your home should have a matched system. The 

matching system will ensure that all components perform optimally well together. The 

matched systems can be split (with units installed separately inside and outside the 

house) or packaged/centralized (one unit housing all the components). 

Heating and cooling system efficiency can be calculated using the various ratings issued 

by manufacturers and government inspectors. The annual fuel usage efficiency (AFUE) 

of a furnace is measured annually. An AFUE of at least 80% implies that the model is 

extremely efficient. The term HSPF refers to the heating seasonal performance factor.  

When purchasing heat pumps, be sure to verify the HSPF rating; ratings of 7 and higher 

show high efficiency. When purchasing air conditioning for your home, pay close 

attention to the SEER rating of the equipment. SEER or seasonal energy efficiency ratio, 

values of 13 or greater show good efficiency. 

A new method of efficiently heating and cooling your home is to install ductless heat 

pumps, which deliver even heating and cooling at a fraction of the expense of 

conventional air conditioning systems. Residents of TualatinOregon can consult HVAC 

professionals about installing ductless heat pump systems. 
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CHAPTER 6 

Prepare for Warm Weather by Keeping Your AC Units 

in Good Condition 

For heating and air conditioning, system efficiency should be a priority for every 

homeowner. Extremely high temperatures that begin around April are, to put it mildly, 

energy-draining. These unpleasant conditions can endure until October.  

Also, heating systems must be efficient to maintain lower monthly expenditures. Both 

should be reviewed annually to identify areas for improvement. Systems that are older 

than a decade old are inefficient.  

They gradually degrade in performance. Maintenance can often keep them in good 

working order for many years. Even the greatest care can only keep units running at a 

bare minimum for an extended period. By optimizing unit efficiency, a service call may 

prepare your home for the harsh summer heat.  

Technicians with experience can inspect the unit. They may discover that simply 

replacing a component suffices to improve each system's operation. In the worst-case 

scenario, it would be necessary to install a replacement unit. 

What Happens During a Typical Visit to an Air Conditioning Repair Service? 

Increased heating and cooling efficiency begin with an air conditioning repair service. A 

technician will inspect the unit, registers and ductwork to determine their current 

condition.  

How long has the existing unit served? 
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What is the SEER rating of this product? 

Was it installed properly? 

All these are important questions. Units eventually become obsolete. 

Even when they operate properly, they are incapable of achieving the required 

efficiency. They may be classified as having a SEER rating of twelve or below. Newer 

models begin with a rating of thirteen and go up to twenty. Anything less than the 

industry norm is deemed inefficient.  

These devices are put to many use in high temperatures. Increased efficiency ratings 

result in significant savings throughout the year. When a homeowner's budget allows, a 

SEER rating of twenty is the greatest option.  

The installation determines the significance of the energy rating. Units that are too large 

for a home consume more energy. Incorrect installation results in increased 

expenditures increased usage and a less efficient system. 

Is it in good condition after use? 

Maintenance ensures that a system operates at peak performance. Without this 

important maintenance, a unit can become extremely expensive to operate within a 

home. Most owners change filters regularly but overlook the additional maintenance 

that a heating or cooling unit needs. As a result, dirt accumulates throughout the 

system.  

As long as improper cleaning is not performed, parts work harder to perform at all. 

Eventually, a component will fail, rendering the system inoperable. This can be avoided 

with routine maintenance.  
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When systems are properly maintained, they endure longer. If this has occurred, a 

technician can find it out. Most times, they can clean the unit, make any repairs and 

have it working at peak performance within a short period.  

They often propose replacement if the unit has been neglected for an extended period or 

is simply too old. Extreme heat can debilitate and, sometimes, be fatal. It is 

recommended to arrange this system inspected annually and heed a trustworthy 

professional's direct advice. 



26 

CHAPTER 7 

Efficiency In Energy Use And HVAC Technology 

The following overview provides a fast reference for some of the most important factors 

when implementing some of the most effective technologies. As with lighting, trial 

installations and collaboration with manufacturers and distributors are recommended. 

Maximizing the effectiveness of HVAC controls 

Because installing and fully using HVAC controls can significantly improve a building's 

performance, it is important to understand and properly operate those controls. First, 

take a thorough look at what occurs in your building 24 hours a day, seven days a week. 

What is the current state of each piece of equipment? 

Are you on vacation? 

Do your operations change with the seasons? 

It is important to understand how and where energy is consumed to identify waste areas 

and opportunities for improvement. Then it is important to question, "What do I want 

these controls to accomplish?" 

Energy management systems maximize individual pieces of equipment and enable 

equipment integration, improving the system's performance. Sensors monitor air and 

water temperatures, humidity levels, pressures,flow rates and power usage in a 

conventional EMS. Electrical equipment run times and setpoints are managed based on 

these performance points. 



27 

Seven-day scheduling allows both hour-by-hour and day-by-day control of HVAC and 

lighting systems, considering holidays and seasonal fluctuations. As the name implies, 

night temperature setback provides for less cooling in the summer and less heating in 

the winter during unused periods. 

Optimal start/stop allows the whole system to look many hours ahead and make 

judgments about how to continue based on present conditions; this enables the system 

to ramp up gradually, eliminating morning demand spikes or wasteful run durations. 

Peak electricity consumption can be reduced by scheduling fans and pumps to start 

sequentially rather than simultaneously and by shutting down HVAC equipment for 

brief durations (up to 30 minutes), which should have a negligible effect on space 

temperature.  

Economizers let you save money on cooling by utilizing cold outdoor air. Resetting the 

supply air temperature can assist avoid excessive reheating and reduce chiller load. 

An EMS can provide a wealth of information on a building's performance but someone 

must first determine what the EMS should do and direct it. Control calibration, testing 

and balancing are vital components of any well-maintained HVAC system but are 

especially important when optimizing control efforts. 

Drives with variable speeds and energy-efficient motors 

Variable speed drives (VSDs) are almost always advised as a cost-effective and reliable 

improvement. 

VSDs are cost effective in situations where equipment is large or routinely works at part-

load. Installing VSDs on fan motors working at part-load can cause savings of up to 

70%.  
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They are typically used in variable air volume (VAV) systems and applied to the 

compressor or pump motors. Also, they are cost effective for water-side applications. 

The finest VSD choices are reverse-inclined and air foiled fans. 

In part-load situations, air-handler designs operated by outlet dampers or variable inlet 

vanes waste energy. Also, utilize throttle valves to restrict flow for lower pumping loads 

are inefficient.  

When motors are operated at less than 75% of full load, their efficiency deteriorates 

dramatically; they might burn more than twice the power required by the load. VSDs 

operate electronically and alter the motor speed continuously to fit the load. 

The power required to operate the VSD is proportional to the speed (or flow) cube, 

which accounts for its efficiency. If the speed is reduced by 10%, the power consumption 

should decrease by 27%. According to an EPA pilot study, VSD retrofits resulted in 

yearly average energy savings of 52%, average demand reductions of 27% and a 2.5-year 

straightforward payback. 

Before selecting a VSD, conduct harmonic, power factor, electric load and torsional 

analyzes. Though harmonic and power factor difficulties are uncommon in VSD 

applications, VSDs should be fitted with integral harmonic filters (or a three-phase AC 

line reactor) and internal power factor correction capacitors (or a single capacitor on the 

main power line of the VSD). This equipment is not included in standard equipment and 

must be requested. 

Improved design and materials significantly improve the performance of energy-

efficient motors, which consume 3–8% less energy than normal motors; units with 

efficiencies of up to 95% are available. 
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To maximize savings, the motor must also be precisely matched to its load, extending 

the time the motor runs at peak efficiency. Motors perform optimally at 75 to 100% of 

their rated load; motors that typically operate at less than 60% of rated capacity are 

ideal candidates for retrofit. VSDs should also be considered for motors whose loads 

change. 

Motors that are smaller and more efficient are important components of a system 

downsizing strategy; reducing a 75 horsepower conventional motor to a 40 horsepower 

energy-efficiency model results in 15% energy savings. 

Certain energy-efficient motors have less "slide" than standard-efficiency motors, 

allowing them to operate at slightly higher speeds; consider increasing the pulley size to 

compensate for the increased speed and maximum energy savings. Installing a new 

pulley or altering an existing one can also be used in place of a VSD if the cost of the 

VSD is prohibitively high or the load has been reduced. 

Enhancing the performance of the fan system 

Converting constant air volume (CAV) systems to variable air volume (VAV) systems is a 

typical method of increasing the efficiency of the air distribution system. According to E-

Source, an authority on energy issues, "average (VAV) airflow requirements are 

approximately 60% of full CAV flow." 

VAVs respond to load needs by adjusting the amount of air in the system using a 

combination of pressure controls and dampers rather than by adjusting the temperature 

of the air.  

The fan power and volume of conditioned air are reduced in response to the air 

pressure, enhancing energy efficiency. Naturally, maintaining indoor air quality (IAQ) is 

important while modifying air handling systems. 
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VAV components such as variable-pitch fan blades, VSDs, diffusers, mixers, and VAV 

boxes must operate properly; precise zoning is also required. 

E-Source suggests the following techniques for VAV retrofits:

• implement load reduction measures and calculate the maximum and minimum airflow

requirements; • measure existing fan performance; examine the duct system for 

potential improvements;  

• Stage fans in parallel configurations;

• Thoroughly commission the system;

• Implement reset control:

• Optimize static pressure setpoint

• Possibly eliminate return air fans.

Also, energy-efficient and suitably sized motors are recommended, as are prudent 

control systems. By adding a self-contained, thermally powered device to each diffuser, 

you may increase the control of VAV systems by managing individual spaces rather than 

entire zones. You can also eliminate the requirement for VAV boxes. Also, such a gadget 

provides CAV systems with VAV-like characteristics. 

Costs and payback periods for VAV retrofits might vary significantly. Installation issues 

relating to fan control, lower supply air distribution, the position and reliability of 

pressure sensors, besides poor design, can all contribute to a VAV retrofit's performance 

degradation.  

Because of the high cost of VAV boxes and the requirement for one for each zone, it is 

often not cost workable to partition the space into multiple zones. A thoughtful zone 
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categorization based on occupancy, internal loads and solar gain maximizes efficiency, 

increases comfort and minimizes reheat. 

If reheat cannot be abolished, consider the following ways to decrease it: maintaining 

proper thermostat calibration, boosting supply air temperatures during the cooling 

season, and monitoring reheats year-round and maybe just using it during the winter 

months. Where reheat is primarily used to control humidity, a desiccant wheel or a heat 

pipe may be used. 

When loads have been reduced or the air distribution system was large to begin with, 

downsizing existing VAV fan systems is a relatively inexpensive option to save energy. 

The following methods can reduce the size of fans or airflow requirements: 

• Decrease the static pressure setpoint to accommodate the actual temperature and

airflow needs. 

• Motors should be resized and upgraded to more energy-efficient types; larger pulleys

should be installed. 

• Increase the size of the fan pulley; this will minimize the fan's power consumption by

reducing its speed. 

• Ensure that the fan speed is proportional to the load. Reduce the speed of a fan by 20%

and it consumes around 50% less energy. 

There are many methods for determining whether VAV fan systems are excessively 

large. If the measured amperage of a motor is 25% less than the nameplate rating, the 

motor is oversized. If the fan's intake vanes or outlet dampers are closed over 20%, it is 

large.  
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When dampers or inlets are open and VAV boxes are fully opened, the static pressure 

reading is less than the static pressure setpoint on a hot summer day. Again, while 

downsizing air handling systems, keep IAQ needs in mind. 

Chilled water systems and thermal storage 

Nobody wants to replace a perfectly good chiller just because of the phaseout of CFCs. 

However, if load reduction efficiency upgrades are complete, it may be economically 

viable to replace a large chiller. This is especially true considering escalating CFC 

refrigerant prices and dwindling supply. 

Units that are ten years or older are excellent candidates for replacement. A high-

efficiency chiller saves money on energy bills over its useful life; initial costs are lower 

because the replacement chiller is smaller than the old one.  

Depending on the efficiency and load of the existing unit, a high-efficiency chiller can 

consume.15 to.30 kW/ton less energy, reducing energy consumption by up to 85 percent 

when combined with downsizing. 

Retrofitting chillers to accommodate a new refrigerant and reduced loads is an 

alternative to replacement. This may entail replacing the orifice plate, impeller and 

possibly the compressor, depending on the chiller's configuration. 

Retrofitting may need the replacement of gaskets and seals and the rewinding of the 

motor. Depending on the refrigerant used and how the retrofit is completed, the chiller's 

efficiency or capacity may be reduced. Consider both the original and life-cycle expenses 

when determining whether replacement or retrofit is the preferable option. 

While re-tubing, the condenser and evaporator result in significant energy savings, its 

utility, given its high cost, is conditional on the chiller's condition. Condensers that are 

cooled by water are often more efficient than those that are cooled by air.  
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Because condenser water passes through an open loop, it is prone to fouling. Scale 

buildup reduces heat transfer effectiveness; hence, maintenance is essential to maintain 

the surfaces clean. 

Alternatives to centrifugal chillers include absorption chillers. Although absorption 

chillers are more expensive per ton than vapor compression chillers such as centrifugal 

units, they can be lucrative in places with high electrical demand charges or where 

steam or gas is available, depending on the local utility rate structure. Combining the 

two chiller types can reduce electricity demand charges. 

Thermal energy storage (TES) uses traditional chiller technology to generate 

conditioned water or ice (or, occasionally, another phase-change material) during off-

peak periods. During the day or peak hours, water is pulled from storage and circulated 

through the cooling system. 

TES systems can be integrated into new or existing systems, providing partial load 

leveling or complete load shifting. TES contributes to cost savings in operation and 

maintenance; in some circumstances, a smaller chiller can be specified. Certain systems 

provide cooler supply air and water temperatures, reducing air and water flow needs. 

Improvements to the waterside 

The full material, size and design of cooling tower fans all affect cooling tower efficiency. 

Cellular fill (also known as film packing) is more efficient than other methods of fill. 

Increase the tower's efficiency by sizing it larger to allow closer proximity to the ambient 

wet-bulb temperature.  

Sizing the cooling tower generously and raising its percentage of the chiller load can 

make economic sense. The starting cost and energy consumption per ton of a cooling 

tower are lower than those of a chiller. 
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Applying a VSD to the pump or fan under part-load situations increases the tower's 

efficiency. When all tower cells are operating at moderate speeds, as opposed to one or 

two cells operating at maximum speed, systems with VSDs and multiple fans are more 

efficient. 

 

Fouling — the build-up of scale or slime on large heat exchange surfaces — can be an 

issue in cooling towers. Effective water treatment can increase the efficiency of badly 

treated systems.  

 

There are high-efficiency cooling towers available; induced-draft cooling towers are 

more popular and efficient than forced-draft cooling towers. Also, performance can be 

improved by increasing the cooling surface area. 

 

Flow is normally constant volume in classic pumping systems; a throttle valve decreases 

flow at part-load conditions, reducing efficiency. 

 

By installing VSDs on secondary pumps in variable flow systems, correctly sizing pumps 

and motors to meet load requirements and upgrading single loop systems to 

primary/secondary loop topologies, pumping systems can improve their performance 

and dependability. When updating chilled water pumps, it is important to maintain the 

chiller's maximum and minimum flow rates. 

 

Additional cooling options 

 

Desiccants are dehumidification materials used in HVAC systems to help reduce cooling 

loads and improve chiller performance while also enhancing interior air quality and 

comfort. Previously limited to specialist and industrial applications, desiccant cooling is 

now gaining traction in commercial markets. 

 

Desiccants make sense when the cost of regeneration is less than the cost of 

dehumidifying below do point and can save up to 50% on HVAC energy and peak 

demand in some circumstances. 
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Evaporative coolers are one of the most cost-effective and efficient cooling systems 

available, using up to 75% less energy than vapor-compression systems. While the initial 

cost is often larger, evaporative coolers typically pay for themselves within six months to 

five years.  

 

Though evaporative coolers are most widespread in the arid West and Southwest, they 

are suitable for most of the United States' climates. According to E-Source, desiccant 

cooling, when combined with evaporative cooling, can eliminate the need for refrigerant 

air conditioning in many regions. 

 

Additional opportunities exist with hybrid systems that combine evaporative cooling 

and traditional HVAC technology. Consider lowering the air velocity; upgrading the fill 

materials; increasing the fan's efficiency, pump and motor, including VSDs; upgrading 

the belts or direct drive; upgrading the housing; upgrading the controls and duct 

sealing. Maintenance is important to energy efficiency. 

 

Typically, packaged air conditioning systems are found in buildings or building zones 

with a cooling load of fewer than 75 tons. Running these units at a fraction of their 

capacity can significantly degrade efficiency.  

 

While they are not as efficient as chiller systems, they can be improved and sized 

appropriately when replaced. Existing systems can be improved by installing more 

efficient compressors, larger condensers and evaporators and VSDs, albeit the 10- to 12-

year life expectancies of these technologies may make retrofits uneconomic. 

 

Heat pumps are among the most energy-efficient technologies available today for 

heating and cooling. Their viability is improved by low operating costs, higher reliability 

and long life expectancies. They perform optimally in mild areas and optimum fitting is 

crucial. 

 

Multi-unit arrangements help service greater loads and zoning; huge, upgraded central 

units with capacities of up to 1000 horsepower or 750 kilowatts are gaining favor. 
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Because of their cheap starting expenses, air-to-air heat pumps are the most prevalent; 

ground supply heat pumps are the most efficient but have a greater initial cost. 

 

Upgrades to boilers 

 

Improved boiler performance through improved fuel and airflow controls across a range 

of load conditions and increased heat transfer surface areas can contribute significantly 

to energy savings, particularly in colder climes.  

 

Smaller units placed in modular systems improve combustion efficiency by up to 85%, 

while tiny units are replacing larger units with open-loop condensing systems improve 

combustion efficiency by up to 95%. 

 

When combined with improved maintenance practices, retrofitting boilers can also 

improve efficiency by up to 90%. New burners provide increased efficiency potential, 

baffle inserts, combustion controllers, warm-weather controls, economizers, blowdown 

heat recovery and condensate return conversions.  

 

When a boiler is required year-round but at reduced capacity in warmer temperatures, a 

smaller "summer" boiler may be a reasonable solution. The significantly smaller 

summer boiler is sized for decreased loads; the main boiler is shut off. 

 

HVAC modifications can cause significant economic benefits by increasing occupant 

comfort and system dependability while also lowering operating expenses. However, to 

optimize benefits and minimize capital investment, load-reducing measures such as 

lighting modifications should come first. 
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CHAPTER 8 

Signs That Your Heating and Cooling System Is 

Failing 

 

You have two options if your HVAC system breaks. You can continue to inject additional 

funds into the current system. Alternatively, you might invest in a new (hopefully more 

cost-effective) heating and cooling system. This is often a difficult choice, as 

determining what to do financially is typically complicated. 

 

If you wait too long, substandard performance and high maintenance costs can cause 

significantly higher costs. Simultaneously, you'd like to know that you've gotten the 

most out of your current heating and air conditioning equipment before making a 

further financial commitment. 

 

A faulty system will not only drain your bank account; it will also result in a dangerous 

and uncomfortable home. A clogged or cracked system may pose a fire hazard and 

contribute to the accumulation of hazardous toxic gases inside your home. 

 

Do not despair excessively. These problems are avoidable if you take a proactive 

approach and address them before their occurrence. 

 

HVAC (Heating, Ventilation and Air Conditioning) professionals in Edmonton assist 

homeowners in determining the optimal temperature control systems for their needs. 

 

Therefore, when is the best time to replace your aging heating and cooling system? One 

apparent response is when the furnace fails.  

 

However, isn't that too late?  
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How much money have you wasted in repair and maintenance expenditures and 

increased electricity and fuel bills because of an inefficient heating system? 

 

It is often prudent to contact a front-line specialist if: 

 

1. Appliances become obsolete. 

 

Suppose your HVAC system is over 15 (fifteen) years old. In that case, establishing a 

completely new, cost-effective version before the old one failing could avert unnecessary 

agony. 

 

Even if the system is over 15 years old and appears to have some years remaining, it is 

unlikely to be operating at top performance. The best course of action is to purchase a 

new one with an ENERGY STAR- 

certified unit. This exact designation is important since, when implemented properly, 

these systems can save up to 20% on heating and cooling costs. 

 

2. Your equipment emits an unappealing odor. 

 

Always trust your sense of smell when it shows that something is awry. If you detect an 

unpleasant odor emanating from your heating and air conditioning system, it could be 

one of many problems. 

 

The most often encountered problem is poisonous vapors trapped in the chimney. Apart 

from their terrible odor, these poisonous gases can be lethal to humans and pets. As a 

result, if you notice an offensive odor, contact a heating and air conditioning service 

provider immediately. 
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3. Increasing energy costs 

 

With the cost of electricity and gasoline continuing to rise, the last thing you need is 

higher energy bills because of old appliances. A service provider can analyze your 

monthly utility bills to discover if the cost of operating your air conditioning and heating 

equipment is growing. 

 

Heating and air conditioning equipment manufactured today is over 60% more efficient 

than systems established a decade ago. Also, occasional maintenance and normal wear 

and tear can reduce the air conditioning appliance's efficacy.  

 

Therefore, if you're facing a costly repair or are concerned about rising energy costs, 

replace your heating and cooling equipment now to save money in the long run. 

 

The money saved on fuel and electricity costs will provide an excellent return on your 

investment. Also, if you finance the purchase, ensure that the money saved on your 

monthly power payment is factored into the purchase. 

 

When it's time to replace an appliance, search for ENERGY STAR certified products. 

Except for boilers, they are up to 15% more efficient than non-ENERGY STAR items. 

ENERGY STAR boilers are more cost effective than other models by over 5%. 

 

4. Consistent maintenance 

 

If you've had problems with your heating and air conditioning system in the last 24 

months, this could be a symptom of an aged system and the ideal time to replace it. 

Once you save money on electricity and fuel costs and maintenance, you will quickly see 

a return on your investment in more cost-effective equipment. 
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5. Extraterrestrial noises emanating from within 

 

Any strange noises emanating from the air conditioning and heating systems should be 

investigated by a professional. In terms of noises, keep an eye out for an abnormally 

loud blower fan. Simply remember, all machinery produces its own unique and quirky 

noises, so pay close attention to any noises that are out of the ordinary. 

 

6. Inadequate air quality and severe dryness 

 

If you're having difficulty controlling airborne debris and dust in your home, change 

your heating and air conditioning filters more often. Also, it may be a sign that the 

equipment is too small for the air exchange or that the system is aging. 

 

If you have significant dryness or moisture problems in your house, you will almost 

certainly benefit from an improved heating and air conditioning system that contains 

advanced bells and whistles. 

 

7. Certain rooms are excessively cold or excessively heated. 

 

Is your home comfortable in every room? A well-designed air conditioning and heating 

system will ensure that your family remains comfortable throughout the house. When 

you notice an increase in pain, consider updating or fixing your HVAC system. Keep an 

eye out for less comfortable rooms than they used to be, excessive dust or signs of 

moisture that could cause mold. 

 

 

 

 

 

 



41 
 

CHAPTER 9 

Carefully Controlled Air-Duct System Important to 

Energy Efficiency 

 

In this day of high-tech and instant everything, heated and cooled homes are something 

we often take for granted. 

 

I expect to return to a pleasant home after a hard day's work and pay little thought to the 

luxury of having a heating and cooling system that constantly adjusts to the outside 

weather with no effort on my part. 

 

The HVAC equipment in a home is a complicated design of mechanical equipment that 

keeps us comfortable no matter what the temperature is outside. It is the ductwork of 

this system that distributes the conditioned air into our living area.  

 

The more efficiently ducts carry air, the more effective your home gets conditioned. 

Because ducts have such a large part in HVAC efficiency and represent a small fraction 

of the cost of the total system, it is an excellent area to investigate for repairs and 

upgrades. 

 

Unconditioned locations, such as the attics and crawlspaces where ducts are commonly 

installed, provide obstacles for the proper transfer of conditioned air. According to 

information on a US Department of Energy webpage (ducts.lbl.gov), roughly 25 percent 

of the energy (and thus money for utilities) used for heating and cooling is often 

squandered through duct system energy losses. 

 

How do we lose efficiency through our ducting and how can we improve it? There are 

two basic sources of this condition. 
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One is by conduction losses. This happens when ducts are not insulated or are poorly 

insulated. A well-insulated duct permits the conditioned air to flow to its intended 

destination without being affected by the temperature that surrounds it. Without this 

important insulation, transfer of heat and cold from the air inside the duct with the 

unconditioned area is unavoidable. 

 

The second-way efficiency is lost through duct leakage. "Air leaks inside and outside of 

ducts at all connections within a system," according to the material on ducts.lbl.gov.  

 

"This leakage occurs when heated or cooled air escapes from the heating or cooling 

system and does not heat or cool the house; also, air that seeps into the heating and/or 

cooling system increases the amount of outside air that must be heated or cooled." 

 

Thus, the better our ductwork is sealed, the more efficient our systems will be. A 

"flexible duct" is seamless and leaks only at its ends. Sheet metal duct includes many 

seams, which increases the likelihood of leakage.  

 

The most effective method of sealing a duct joint is with duct mastic. It has a paste-like 

consistency when applied and keeps some elasticity when dry. This is important because 

of the expansion and contraction of ducts caused by temperature variations. 

 

Also, there are many locations on an air handler where conditioned air can escape. The 

sealing of these sites will affect the HVAC equipment's best operation. 

 

Professionals with the qualifications are best able to perform this work. A "duct blaster" 

test can also determine duct leakage before and after duct sealing is completed. The final 

results will reveal improvement.  

 

While the ducts are pressured throughout the test, this is ideal for examining potential 

leakage of escaping air. Also, furniture or other obstructions in duct registers should be 

moved and filters cleaned or replaced regularly. 
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I hope this chapter may inspire some readers to take steps toward more energy-efficient 

heating and air conditioning systems. Many advantages include lower utility bills, more 

durable HVAC equipment, a more comfortable house and improved indoor air quality. 
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CHAPTER 10 

Decisive Steps to Increase Heating System Efficiency 

 

HVAC (heating, ventilation and air conditioning) technology assists in the control of the 

indoor climatic conditions of residential and commercial structures to promote thermal 

comfort and improve air quality. Using an energy-efficient HVAC unit results in 

significant cost savings over time and benefits the household's health and productivity. 

 

Many elements contribute to an HVAC unit's energy efficiency, from the system 

installed to how the system is maintained. Here are a few optimization tips for 

significantly increasing energy efficiency savings with a building's HVAC systems. 

 

Monitor the building's heat loss 

 

When heating or cooling equipment is continuously operating, it maintains a 

comfortable interior temperature based on the difference between the inside and 

outside temperatures. This they accomplish by adding or subtracting the precise 

quantity of heat required to get the desired temperature. 

 

Steps to Reducing These Losses: 

 

Improve the insulation of the walls and roof to limit heat emission via conduction and 

dissipation. 

 

Construct your doors and windows using heat-resistant materials. 

 

Find out that chilly bridges are properly treated (door and window frames, pillars or 

beams, etc.) 
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When cooling is required, sun-screening equipment should reduce solar radiation. 

 

It is more prudent to take on these activities while planning a new building, as they will 

be less expensive than if performed on existing structures. 

 

Avoid Using Heating and Air Conditioning at the Same Time 

 

Implement control systems with optimal default settings for the building, which do not 

operate heating and cooling systems concurrently, and close a portion of the distribution 

circuit to improve energy efficiency.  

 

Thus, time switches can turn on and off HVAC systems at specific times of the day, such 

as before and after the start of a shift or to program in for public holidays, all of which 

contribute to annual running 

time reduction. Intelligent time switches are available that determine the ideal running 

period and minimize operation time. 

 

Avoid Improper Heating System Use by Following These Tips, 

 

Inside commercial, administrative or industrial establishments, the temperature should 

not exceed 20°C to 22°C. Hospitals and health care facilities typically have higher 

temperature settings, but gymnasiums and sports facilities may have lower ambient 

temps. 

 

Monitor window openings (both in cold and hot weather) or configure your heating and 

cooling systems to depend on closed windows. 

 

Optimize Heating Systems for Economic Use 

 

Individual systems and centralized systems are the two types of heat sources. 
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Individual Systems: This sort of system use electric radiators such as convector, radiant 

or blower to heat each region of the building independently (rooms, office,).  

 

Even though the heating system converts all energy to heat (100 percent efficiency), it is 

not affordable. The system must be controlled to turn off the heating units when space is 

not used to make it economically viable. 

 

Centralized Systems: Centralized systems comprise two components: a heat generator 

(boiler) and a distribution system. Thermal metering is used to transmit heat gained 

from a provider via hot-water pipes and bill for it.  

 

Alternatively, thermal energy is generated via a boiler installed in the building. 

Increased efficiency is accomplished by adjusting a newly constructed boiler by skilled 

staff. Regular monitoring of the CO2 level and the temperature of the exhaust gases 

enables the efficiency level to be determined, regardless of the type of fuel used. 

 

Thermostats 

 

Heat pumps can be used alone or with a boiler, depending on the heat source. If the heat 

source is ambient air, it is impossible to operate the pump below a predetermined 

temperature to avoid icing.  

 

During the mid-season, the most often used heat pumps are "Air-Water" or "Air-Air," 

while the boiler is employed during the coldest months. If available, the subsurface 

water might be used as a source of heat. In this scenario, "Water-Water" heat pumps are 

used because they are not temperature-dependent. 

 

Solar Energy Heating 

 

Solar heating presents two challenges: first, it requires the solar panels to be oriented 

properly for optimal exposure and second, heat supply depends on the weather. As a 

result, solar heating is best used with conventional heating systems. 
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Heating Circuit Optimization 

 

A centralized heating system distributes thermal energy throughout a building's many 

sections via water pipes or air ducts. To increase energy efficiency, it is important to 

minimize heat loss along the pipes.  

 

This is accomplished by insulating water pipelines and air flues, primarily in unheated 

locations (boiler rooms, ducting, service areas). Also, energy can be saved by 

implementing zoned heating, in which many thermostats manage the various zones. 

 

Heating Control Optimization 

 

The heating management system must be constructed to ensure occupant comfort while 

consuming the least amount of energy possible. During normal functioning, a building's 

interior spaces must maintain a pleasant temperature. When the building is not in use 

(at night, on holidays and weekends), a few degrees can be reduced. 

 

Factors That Require Programming for Improved Optimization 

 

Heating must be switched on a few hours before the tenants' arrival and turned off 

shortly before they depart. It is worthwhile to optimize these intervals to save energy. 

 

Wherever possible, managing the temperature of a building's various spaces will help 

avoid heating rooms that are only used rarely or remain unoccupied. 

 

Adjust the temperature setting for each room, which will considerably improve user 

comfort. Finally, monitoring the external climate (temperature, sunlight and wind) 

would aid in estimating the building's heat loss. 
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CHAPTER 11 

Extend the Life of Your Heating and Air Conditioning 

Systems 

 

Whether it's hot or freezing outside, everyone occasionally experiences problems with 

their heating and air conditioning systems. Air conditioning systems are costly to 

purchase, but poor maintenance and neglect can cause outmoded ineffective systems. 

Heating and cooling systems require routine maintenance to operate efficiently.  

 

Your system requires the expertise of a professional with skilled check-up and 

maintenance abilities to ensure your safety. Contact a company that specializes in 

cooling, duct cleaning, air purification, ac servicing and fireplace providing and 

maintenance HEPA filters to maintain a clean environment. 

 

If your heating and air conditioning systems are not operating efficiently, they can burn 

a hole in your pocket. In that case, you will be required to pay a surcharge on your utility 

bills. 

 

Simple things you can do to extend the life of your heating and cooling systems include: 

 

Replace filters professionally regularly, even if the system is operating normally. While 

searching for a replacement, you must adhere to the manufacturer's standards. 

 

Ensure that flowers, plants and bushes are kept safe from the indoor unit since air 

conditioners require space to collect and circulate air. Because of the lack of space, the 

unit will overheat, consume more energy and result in a higher energy bill while also 

shortening its life. 
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Cover your AC's door unit only if necessary, as they withstand any weather. For 

instance, rain washes away the AC. 

 

Maintain a running thermostat fan to promote circulation within your home, which 

helps keep the air cleaner and more filtered. Also, the air that is constantly moving will 

cool the room. 

 

Maintaining regular system checks is the greatest approach to avoid escalating bills and 

system damage. 

 

Always maintain the coils inside and outside clean. 

 

Duct cleaning is necessary because poorly kept or ignored ducts impair the operation 

and life of your heating and cooling equipment. Regardless of size, every business, 

private or residential entity should have its system inspected regularly. The primary goal 

of maintaining, cleaning and servicing heating and air systems is to eliminate harmful 

indoor pollutants, resulting in clean air.  

 

After all, while we cannot do much about pollution outside, inside pollution, primarily 

caused by neglect and dereliction, may be avoided. According to the United States 

Environmental Protection Agency (EPA), interior pollution levels can be 70 times higher 

than outdoor air. 

 

Among the most prevalent contaminants is mold, pollen, smoke, dust etc. These can be 

addressed using media air cleaners, HEPA filters,  and electronic air cleaners, and 

routine inspections. Whether at work or home, maintain a safe and breathing 

environment. 

 

Your air and heating conditioning problems should be handled by only skilled 

maintenance personnel. Along with heating and air conditioning systems, it is important 

to regularly inspect pumps, ventilators, HEPA filters, air filtration systems, humidifiers, 

and ducts.  
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Periodic inspections and cleaning of the system will extend the life of your air 

conditioning and heating equipment. Remember the cost of routine maintenance on air 

and heating conditioning systems pays for itself through the savings on your utility 

costs. 
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CHAPTER 12 

Repairing Air Conditioning for Increased Efficiency 

 

Often, homeowners are unaware that they require air conditioning maintenance. The 

issue is not that the system has ceased to function, but that it is not performing and it 

should.  

 

System failures often occur because the system does not perform optimally over an 

extended length of time. This slow deterioration can cause costly repairs in the long run. 

Troubleshooting and simply knowing what to look for can help you save money on 

repairs. 

 

Is It Effective? 

 

One of the simplest indicators that you want air conditioning repair on a still-

functioning system is a surge in your energy expenditures. Even if the temperature has 

been relatively constant throughout that period, an ever-increasing energy bill is a good 

indicator of a larger issue.  

 

It is important to examine the benefits of increasing efficiency immediately because 

doing so often results in less wear and tear on the system itself. 

 

• Replace all filters monthly or according to the manufacturer's instructions. 

 

• Ensure that all ducting is in good condition and free of obstructions. 

 

• Clear any debris from around the venting system's exterior to ensure that fans operate 

properly. 
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By doing these steps, you can increase overall efficiency and lower long-term repair 

expenses. However, there are other steps you need to take to guarantee your system is 

operating well. 

 

Consult a Specialist 

 

Conducting a home energy audit is an excellent approach to identify issues that are not 

immediately apparent. For instance, you may leak cooled air through holes in your 

home's insulation. This could be an excellent time to address such issues. 

 

Also, specialists can assist you with installing a programmable thermostat in your home. 

These gadgets work to maintain a consistent temperature throughout the house. It can 

lower energy costs during the day by lowering heating or cooling an empty home. In 

many aspects, one purchase can significantly improve your home's functionality and 

efficiency. 

 

Suppose you experience a breakdown or a malfunctioning system, schedule air 

conditioning repair immediately. This can be a simple and effective technique to 

guarantee your system continues to perform optimally. Consider the many possibilities 

open to you. If your present system is ineffective for your specific needs, you could 

invest in a new, more efficient system. 
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CHAPTER 13 

HVAC Energy-Efficient Solutions for Your Home with 

Green Heating and Cooling 

 

Everyone wants to contribute to a more sustainable future in today's environmentally 

concerned world. However, it's difficult to determine what you can do to mitigate your 

impact on the earth.  

 

Installing an energy-efficient heating and cooling system in your house is one of the 

simplest and most environmentally responsible options you can make to significantly 

reduce your energy consumption.  

 

These heating systems' decreased energy consumption will also help you save money on 

your utility bills! Indeed, certain Energy Star-rated HVAC systems can help you save up 

to 30% on heating and cooling costs. 

 

Solar Thermal Energy Systems 

 

Solar heating systems are an excellent source of hot water that is environmentally 

friendly and has extremely low operating expenses. These systems can deliver up to 80% 

of your home's hot water, resulting in significant energy cost savings. Solar heating 

systems capture the sun's free energy to heat water, pools and water for radiant heating.  

 

Also, while solar hot water heating is an investment, it typically pays for itself in less 

than five years (in reduced energy bills and government incentives). Once the 

equipment is paid off, the operational expenditures are almost negligible. 
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Heat Pumps with a Hybrid System 

 

Hybrid heat pumps combine the efficiency of gas furnaces and traditional heat pumps; 

by combining two energy-efficient technologies, this hybrid achieves the best of both 

worlds! Heat pumps operate relatively efficiently during the summer months but often 

lose their efficacy during the cold months.  

 

Hybrid heat pumps operate similarly to hybrid vehicles, activating the gas furnace as 

necessary to augment the heat pump's efficiency. By switching between the two heat 

(and cooling) sources, the system can adjust automatically for optimal performance. 

 

Heat Pumps with Ground Source Energy (Geothermal Heating and Cooling) 

 

Ground source heat pumps are one of the most energy-efficient heating and cooling 

technologies available today. They are both environmentally friendly and cost-effective.  

 

This specific heat pump uses the constant temperature of the ground to both heat and 

cools your home during the winter and summer. A loop of piping is built in the ground 

near or beneath your house and depending on the season, liquid (antifreeze or water) 

flows through the loop to heat or cool your home.  

 

Floor Radiant Heating 

 

Radiant heating is another green heating method that has grown in favor in recent 

years. Radiant heat works by circulating warm water across your flooring using pex 

tubing.  

 

As the warmth from the flooring rises, it heats the floor and transmits heat throughout 

your space. Radiant floor heating is ideal for new construction or substantial remodels 

because the tubing must be put beneath the flooring.  

 



55 
 

Despite the expense and inconvenience of installation, many homeowners like radiant 

heating's energy efficiency and pleasant tactile feel. Consider walking on a toasty-warm 

floor rather than an icy-cold tile! Radiant heat can heat an entire house or individual 

rooms (commonly kitchens and bathrooms). 

 

Consult your neighborhood HVAC specialist to learn more about these many energy-

efficient heating and cooling choices for your home. They'll be able to provide 

experienced advice on your situation and assist you in selecting the most appropriate 

HVAC system for your needs. If you're ready to make a move to green heating, new 

energy-efficient systems may be the answer! 
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CHAPTER 14 

Recommendations For More Efficient Air 

Conditioning Units 

 

Many of us take air conditioners for granted. Our a/c units work tirelessly for us, 

whirring and buzzing quietly in the background on hot days. They make life pleasant 

when the weather is hot, yet we normally take them for granted. 

 

When our energy bills rise in the middle of the summer, our air conditioning systems 

often come to our attention. High energy bills often inspire us to look for ways to 

improve the efficiency of our air conditioner. 

 

If you're in the market looking for air conditioning equipment, the following advice for 

increased efficiency can point you in the right direction: 

 

1. If you currently have room air conditioners, you might upgrade to a central air 

conditioner: 

 

If you are currently cooling your home primarily using room air conditioners, consider 

upgrading to a more energy-efficient central air conditioner. Air conditioning efficiency 

is important for lowering energy expenditures and conserving the environment.  

 

For example, air conditioning consumes over 2000 kilowatt-hours of power per year in 

a typical air-conditioned home. This results in nearly 3500 pounds of carbon dioxide 

being emitted by power plants! 

 

2. If you already have central air conditioning, you might upgrade to a high-efficiency 

unit: 
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Many older homes, particularly those constructed before the 1980s, are still fitted with 

antiquated central air conditioning units. These units are typically 30% to 50% less 

efficient than today's high-efficiency units. Even replacing air conditioning units less 

than a decade old will save you 20% to 30% or more on cooling bills. 

 

3. Keep the seasonal energy efficiency ratio (SEER) in mind: 

 

Each central air conditioning unit is labeled with its (SEER) seasonal energy efficiency 

ratio. The SEER rating reflects the amount of energy required to maintain a specified 

level of cooling. Older systems have a SEER rating of 6 or less.  

 

Nowadays, a system must have a SEER value of at least 13. However, keep in mind that 

many high-efficiency units have a SEER greater than 13, so be sure to choose one with 

the highest SEER possible within your budget. 

 

4. Notable fan characteristics include: 

 

Your new air conditioner will have four primary components: a condenser, a 

compressor, an evaporator and a fan. Each factor contributes significantly to the SEER 

rating of the air conditioner you select to have installed. While the fan may appear to be 

the least crucial of these components technically, there are some important fan 

attributes to look for. When considering new units: 

 

a. buy a variable-speed air handler to accommodate the installation of new ventilation 

systems 

 

b. choose a device with a quiet fan 

 

c. ensure that it includes a fan-only option; this will enable you to run your unit 

overnight with the air conditioning turned off but in a manner that allows for proper 

ventilation of your home. 
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d. an auto-delay fan switch; this will force the machine to postpone turning off the fan 

for a few minutes after the compressor has shut down. 

 

5. Install a dehumidifier: 

 

If you reside in a humid region like Florida, you may be tempted to install a 

dehumidifier to help reduce the general humidity level in your home. This is not 

suggested, as it will cause an increase in your energy use (and bills). Install a 

dehumidifying heat pipe instead. This can be retrofitted to most existing air 

conditioning systems. 
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CHAPTER 15 

How To Make Your Ac More Energy-Efficient 

 

An energy-efficient air conditioner provides for a more energy-efficient home! Besides 

some effective methods such as keeping your air conditioner out of the sun, putting it on 

the north side of the home or surrounding it with shrubbery, other straightforward 

maintenance advice and purchasing suggestions allow for the biggest energy savings. 

 

It's crucial to have a suitable sized AC unit. Bigger is not better and having an AC unit 

that is properly sized for your space is a terrific way to be more energy-efficient.  

 

Putting the AC unit in a position where there is enough airflow also allows your AC to be 

more efficient and helps to cool your home more effectively. Remember to turn off the 

AC in empty rooms; this is a simple remedy that might save you much money and 

energy. 

 

Filters and Fans 

 

Changing the filter of your AC also allows it to run more efficiently in your house. This is 

vital since a clean filter can lower your energy use between 5 and 15 percent. Fans are 

another easy technique to make your AC more energy-efficient. Fans assist quickly 

circulate cool air about the house and improve the evaporation from your skin, so 

cooling you off.  

 

If the temperature is not too high, fans are a green and more energy-efficient solution 

for cooling your home. Even having a fan going with an air conditioner so that the AC 

can be on a lower setting is a terrific method to make your AC more energy-efficient. 
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Completing the Gaps 

 

Sealing and insulating your home's doors, windows and ducts help your air conditioner 

run more efficiently as well. It keeps cool air inside and hot air outside, which means 

your air conditioner does not have to work as hard, saving you energy and money.  

 

Closing drapes, curtains and window treatments is another effective way to increase the 

efficiency of your air conditioner. While natural light is beneficial for lighting costs, 

blocking the sun's rays from entering a room reduces the amount of effort your air 

conditioner must use to cool the house. 

 

Planning Your Day With Your Air Conditioner in Mind 

 

Saving certain home activities for the evening is another strategy to maximize the 

efficiency of your air conditioner. This is because activities such as cooking and cleaning 

increase the temperature in the house and make the air conditioner work harder than 

necessary. 

These exercises also increase your body temperature; therefore, they may be best to do 

early in the morning or late at night when the temperature has ideally dropped. 

 

Maintain a constant temperature. 

 

Many would also argue that maintaining a steady temperature on your thermostat will 

help your air conditioner run more efficiently. No matter what setting you choose, your 

air conditioner cools at the same rate; therefore adjusting it to 70 will not cause your air 

conditioner to cool your home faster than if it were constant 78.  

 

Suppose your air conditioner is not maintained at a steady temperature. In that case, 

you may wind up spending more money and consuming more energy, perhaps raising 

your cooling expenditures by as much as 12 to 47 percent. 
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Economical in terms of energy Air Conditioning Upkeep, 

 

Whether you have an older system, a portable air conditioner or a new extremely 

energy-efficient system, energy-efficient air conditioning can be improved.  

 

This can be accomplished by performing some routine maintenance yourself if you are 

proficient with a few tools or contracting with a local provider to undertake springtime 

upkeep. This will help you save money on your energy bills while maintaining a pleasant 

temperature in your house or business during these long summer days. 

 

The first thing that nearly everyone can do is clean or replace the filter. The filter 

isolates particles from the surrounding environment and from the apparatus itself. 

However, a clogged filter increases the load on your fan motor, resulting in increased 

energy consumption.  

 

Also, it reduces airflow, requiring the air conditioner to work for an extended period. 

When these two factors are combined, huge expenses can result. Replacing or cleaning 

the filter is a relatively inexpensive and simple maintenance task that will save you 

money in the long term. 

 

The next step is to inspect your outdoor unit. Is there anything nearby that would reduce 

the amount of air to the unit?  

 

If this is the scenario, it might be prudent to eliminate these items. Is it possible that 

outside detritus such as grass, leaves or even dirt was sucked into the system?  

 

If this is the case, it may be prudent to remove the cover and clean out any material 

accumulated over the previous year during the winter months. Over a year, it's 

astonishing how many grass clippings, leaves and twigs can accumulate in one of these 

units.  
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This is where you may wish to get help from an expert. You will need to disconnect the 

breaker and take care not to do any damage to the equipment. If you are not accustomed 

to performing this type of task, you should probably avoid it. 

 

If your system continues to produce poor quality cool air and runs excessively, you will 

need to have the coolant level in the unit checked and refilled as necessary. You should 

hire a trained professional to perform this maintenance. If the level is low, they should 

inspect for leaks. 

 

With the techniques outlined above, achieve the most energy efficiency workable with 

the equipment you have. These techniques will save you a large amount of money over 

the summer without requiring much effort or expense on your behalf. 
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CHAPTER 16 

Reasons To Upgrade Your Present System To A More 

Energy-Efficient Model 

 

Installing an energy-efficient heating, ventilation and air conditioning (HVAC) system 

can help homeowners and businesses save money. This covers the expense of air 

conditioning service. 

 

There are many and varied reasons to install an energy-efficient HVAC system in your 

house or company. Monthly energy bills are reduced and the systems often last longer.  

 

Controls can be implemented on business units to restrict who can manage the settings 

and energy-efficient systems are more environmentally friendly than ordinary systems. 

As an ecologically responsible business, businesses will be seen positively by consumers 

and employees. 

 

Consumers and businesses alike must recognize that the initial greater cost of an 

energy-efficient system will quickly pay for itself. Because of technical developments, 

they are now significantly cheaper and proved to work. They can save money and 

significantly reduce carbon emissions, which benefits businesses by increasing their all-

important bottom line. 

 

Consider the following top reasons to upgrade your present system to a more energy-

efficient model. 

 

An energy-efficient system endures longer. They accomplish this by rapidly identifying 

possible system faults. A faster response time to malfunctioning equipment, particularly 

in large commercial systems, can significantly cost savings in the short and long term. 

 



64 
 

Air conditioner servicing costs no longer need to be a major issue, as they will be 

lowered. This is true for both residential and commercial property owners. 

 

Savings on money can be quite clear and tangible. Not only are these new systems more 

inexpensive than ever, but they also have the potential to reduce energy expenses by 

10% to 20%.  

 

This can cause a return on investment of less than a couple of years for firms. That's 

important when they're looking for ways to boost profitability without sacrificing staff or 

customer service. 

 

They benefit the environment and a business's public relations. Reduced consumption 

because of an energy-efficient system results in fewer carbon emissions. Also, a 

corporation can promote its efforts and appear impressive in the eyes of consumers and 

staff. 

 

With such a strong emphasis on "green" activities, using such technology can help 

attract environmentally concerned clients, resulting in a financial gain for the firm. Also, 

it might generate positive local news coverage and awards, enhancing the brand's image. 

 

Many HVAC systems can be fitted with energy consumption parameters controlled 

remotely, preventing on-site staff from tampering with them. Not only will this avoid 

intra-office conflict between warm-blooded and cold-blooded personnel, but it will also 

help reduce consumption while increasing savings. Outsourced monitoring services with 

management over the systems help manage a business's energy consumption. 

 

With summer rapidly approaching, now is an excellent time for homeowners and 

businesses to invest in an energy-efficient air conditioning system. The entire savings, 

including those associated with long-term air conditioning service, will be huge. 

 

There are effective methods for keeping your home cool during the hot summer months. 

While an air conditioner is typically the most conventional and effective method of 
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cooling your home, depending on your climate, there are many greener and more 

energy-efficient cooling options. Now, let us examine. 

 

Positioning Correctly 

 

The location of your air conditioning unit in your home is important to its efficiency. 

Placing it in an area with adequate airflow enables your air conditioner to cool your 

home more efficiently. If it is on the north side of the house, away from direct sunlight, 

it will run more efficiently because the sun will not be beating down on it all day. 

 

Sized Properly 

 

A properly sized air conditioning unit is also important for achieving an energy-efficient 

home. In air conditioners, larger is not always better, as an excessively large unit will 

consume more energy and money than necessary.  

 

Find out that the air conditioner you purchase is the size for space it will be cooling. You 

do not want to choose a small unit for a large space, as it will work much harder than 

necessary and constantly be running. Selecting the correct size is extremely beneficial! 

 

Suitability of Application 

 

Also, you can save money and energy by reducing your air conditioners excessive use. 

Leaving your air conditioner on in unoccupied rooms is not a good energy-saving 

practice. Also, if your AC unit is running, ensure that each door and window is sealed. 

Otherwise, conditioned air may escape and unconditioned air may enter—a decidedly 

inefficient situation. 
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Upkeep of Your Air Conditioning, 

 

During the months when an AC unit is in use, it requires regular maintenance. 

Maintaining a clean air conditioner filter improves the efficiency of your air conditioner 

in your home.  

 

When a filter becomes clogged or dirty, it restricts airflow and significantly reduces the 

system's efficiency. Certain filters are reusable, while others must be replaced; therefore, 

understanding which filters are reusable and maintaining them is important to 

maintaining a cool home. 

 

Portable and Ceiling Fans 

 

While fans consume less energy than air conditioning, they may not appear to be as 

effective. It is preferable to use fans in a small room with little natural ventilation and 

minor cooling. Using a fan to achieve maximum cooling is not always the best strategy. 

 

Occasionally, fans can benefit when the air conditioner is running because they can 

quickly circulate air throughout the house and increase the amount of evaporation from 

your skin, thus cooling you down. 

 

Simple Cooling Techniques for Your Home 

 

Drapes, blinds or window treatments in white will reflect hot sunlight away from the 

house. 

 

During the day, close draperies, blinds or other window treatments to keep your home 

cooler. 

 

Replace incandescent light bulbs with fluorescent bulbs, which produce the same 

amount of light but consume a fifth of the energy and generate a fraction of the heat. 
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Limit activities that generate heat, such as cooking, laundry and cleaning, to the 

evening. 

 

Outside Cooling Techniques 

 

Shade trees planted around your home can help cool it down by blocking the sun's direct 

rays. Deciduous trees on the south and west sides of your home are also extremely 

beneficial.  

 

Planting shrubs near or around your air conditioner may help you save money on your 

energy bill but always leave enough space for adequate airflow. If you properly plant 

trees around your home, you can expect to save between $100 and $250 per year on 

cooling and heating costs. 
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CHAPTER 17 

Steps To Reduce Heating And Cooling Costs 

 

With energy prices continually rising and politics playing fast with energy supplies, 

homeowners are doing everything possible to reduce their energy consumption. 

Individuals can take steps to reduce their heating and cooling costs. 

 

Thermostat 

 

The thermostat is the most important component in lowering heating and cooling 

expenditures. It must be monitored and safeguarded. Check the thermostat's location to 

ensure it is not in a drafty region or near a heat source that could generate a misleading 

reading. 

 

When you're not at home, adjust the thermostat to the lowest or highest setting possible 

to prevent the air conditioner or heater from running incessantly. Experiment with the 

thermostat to determine the temperature that maintains a moderate level of cooling or 

heating in the house. Adjusting the thermostat constantly might be a waste of fuel or 

energy. 

 

Reduce the temperature each night, as energy savings can make a big difference in 

expenditures during these hours. When heating your home during winter, turn down 

the heat when you have a party with a couple dozen people or more, as the people will 

produce heat simply by being in the same room. 

 

Vents and Windows 

 

Do you recall the thermal drapes that were so popular in the past and did an excellent 

job of blocking off the heat and cold that could enter through the glass panes?  
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If you have unused rooms at home, block the vents to save money on heating and 

cooling. The only reason those rooms should have climate control is to prevent mildew 

accumulation. Don't forget the damper on the fireplace. Unless there is a fire in the 

fireplace, keep it closed. It allows for passaging a large amount of cold air and the escape 

of heat as warm air rises. 

 

Efficiency 

 

Maintain the efficiency of your cooling and heating system. Replace the air filter and 

maintain a clean exterior unit free of dried leaves and grass clippings. Rake out the 

material near the exterior condenser 

with little effort. When mowing the lawn, ensure that the grass is thrown away from the 

AC unit. Check your windows and doors seals to ensure that no outside factors leak in 

and drive up your energy bill. 

 

Regular maintenance of your heating and cooling system is always a smart idea. This 

will ensure that your system is operating at peak efficiency. 

 

Make a point of changing or inspecting your return filter (s) monthly. Many filters 

advertise a lifespan of up to 60 or even 90 days; I would not believe these promises.  

 

Because each home's air contains varying quantities of dust and allergies, I recommend 

purchasing the less expensive filter alternatives and replacing them more often. Keep in 

mind that this is the air you and your family are inhaling with each breath; therefore, 

ensure that the air circulating throughout your home is as clean as possible.  

 

Not only is unclean or congested air harmful to breathe but it also means that your air 

handler will work harder and likely run longer, consuming more electricity. Also, take a 

brief tour around your property to ensure that nothing is blocking your heating and air 

conditioning or return duct vents. 
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Check your Freon level at least every other year, shortly before your region's hot season 

begins. The correct Freon level is important to the efficiency of your system. While I am 

a firm believer in completing most household tasks on my own and often advocate that 

others save money by putting in a little work themselves rather than hiring specialists, I 

do not recommend attempting this task on your own.  

 

Freon is a potentially very dangerous substance and checking the Freon level in your 

system requires specialized knowledge and specialized tools and gauges, not to mention 

the fact that there are now many freons and Freon alternatives that you will probably be 

can not get without a license. 

 

Also, you'll want to maintain the coils on your system clean. You may choose to have a 

professional handle this service but if you're a "do it yourself," you may save money by 

purchasing a can of coil cleaner for $5 at your local home improvement store and 

completing this task yourself. Keep in mind that you should clean  your heat exchanger 

coils and air conditioning compressor.  

 

When these coils become clogged, your system becomes less efficient and is forced to 

work harder to achieve the correct temperature, squandering energy and money.  

 

Take a step further to ensure your system's effectiveness by inspecting for leaks in your 

ductwork. Over time, your heating and cooling ductwork may get clogged, resulting in 

costly system leaks. Check any seams throughout your system's main ductwork and flex 

runs. As long as you're prepared to get messy, identifying and re-taping leaks is a simple 

process. 

 

We are all too familiar with the situation: it's 20 degrees outside, but it feels colder 

inside. We follow the standard procedure of ensuring that the thermostat is set to the 

desired temperature and checking to 

verify if the furnace is operating properly. Then we scratch our heads in bemusement 

and ponder, "How could this place get so cold?" 
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Some equipments are more vital to our homes than our heating and cooling systems. 

They dictate whether we sweat in the dog days of summer or whether our home turns 

into a frigid tundra throughout the winter.  

 

So much of our life, from what we do to what we wear, so much of our life is dictated by 

the outside climate. We expect that our home will ease some of these limits. 

 

What precautions can you take to ensure the continued operation of your system?  

 

To begin, have a professional replace filters regularly, even if the systems are operating 

normally. A clean filter can often mean the difference between a working appliance and 

one that will require costly repairs.  

 

A small quantity of dirt or grime on a filter can cause the system to lose up to 5% of its 

efficiency. When seeking a replacement, adhere to the manufacturer's specifications to 

the letter. 

 

When a professional replace your filters, request that they conduct a full system 

inspection. A thorough assessment can uncover and avoid minor issues that could cause 

very expensive repairs or installing a new system. Maintaining this practice consistently 

is the best safeguard against rising costs. 

 

Always leave the thermostat fan on since this improves the system's circulation and 

keeps the inside air fresher and filtered. Also, it lowers the temperature and your energy 

expenditures. 

 

If you have a central air conditioning system, leave the outdoor unit exposed. These 

devices withstood any type of weather. Rain and snow flush the system, ensuring that it 

is clear of dirt and filth. Also, ensure that the system and its output are clean. This is 

necessary, as unclean ducts shorten the life of the systems and improve your health.  
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According to the EPA, interior pollution levels are 70 times higher than outside 

pollution levels. Mold, pollen, animal dander, smoking and dust are all contaminants 

that can wreak havoc on your heating and cooling system and cause health problems. 

 

A well-designed heating and cooling system will ensure your home's comfort for an 

extended period. Having it inspected periodically will decrease the need for repairs and 

ultimately save you money. 
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CHAPTER 18 

Advice For Homeowners 

 

Homeowners know well that heating, ventilation and air conditioning (HVAC) systems 

consume a significant amount of energy, especially when winter or summer electric and 

gas bills arrive. Indeed, up to half of the energy consumed in a home is used to heat and 

cool the internal environment. 

 

An HVAC system aims to provide a comfortable climate and the highest possible air 

quality at an economical expense when running properly. Today, most homes are fitted 

with central air and heating systems that control the temperature in each room they 

service. 

 

Regardless of the age of the home, heating and cooling equipment should always be 

adequately sized for space. Proper equipment sizing is determined by the amount of 

heat your home loses in the winter and gains in the summer and is estimated using a 

design load method. To determine the size of an HVAC system, homeowners can 

perform their calculations using software available on the website energystat.gov. 

 

A correctly sized system will show to be more cost effective than a huge unit. A big unit 

will cycle on and off incessantly, increasing energy expenses. Inadequately sized 

equipment with insufficient airflow reduces the efficiency of the air distribution system 

and speeds up wear on system components, resulting in insufficient room temperatures 

and equipment failure. 

 

However, replacing outdated equipment is not always the best solution for households 

seeking to reduce their energy expenditures. Before replacing an HVAC system, it is 

prudent to assess routine maintenance issues. One easily resolved issue is preventing air 
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leakage within the property or near air ducts. These leaks, rather than the HVAC 

equipment itself, can be the root of difficulties.  

 

Sealing ducts and pipes can be accomplished by either the homeowner or a contractor 

using mastic or metal-backed tape or an aerosol-based sealer. After repairing any leaks, 

the system can be tested for airflow. When airflow is optimized, a home is more 

comfortable and energy bills are more manageable.  

 

When airflow is excessive, duct leakage occurs, and the register's temperature does not 

provide ideal home comfort. When airflow is too low, air distribution efficiency 

decreases and the wear on system components speeds up, resulting in discomfort and 

premature equipment failure. 

 

When troubleshooting HVAC systems, different systems can be investigated. 

Thermostat settings can be modified to maintain comfort levels when family members 

are present and to preserve energy when they are not.  

 

Lubrication of moving elements in the HVAC system can improve performance and 

minimize energy consumption. Air conditioning coils on the evaporator and condenser 

can be cleaned and refrigerant levels in the air conditioner can be checked and adjusted. 

 

Also, homeowners may extend the life of their system by doing filter maintenance 

regularly, such as examining, cleaning or replacing filters at least once every three 

months. Filters should be changed monthly throughout the high-use months of summer 

and winter.  

 

A clogged filter reduces airflow and forces the system to work more to keep family 

members warm or cold, wasting energy. Also, a clean filter prevents dust and grime 

from accumulating in the system, resulting in costly maintenance and/or early system 

failure. Regular maintenance may significantly improve the longevity and efficacy of an 

HVAC system and the expense of maintaining a comfortable house. 
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CHAPTER 19 

Energy-Efficient Heating and Cooling Tips 

 

You can make your home energy-efficient through simple heating and cooling 

suggestions and guidelines. Remember, you will only notice a significant change if you 

choose the correct equipment and maintain it properly. To begin, let us explore some of 

the most common issues that heating and cooling systems encounter: 

 

Hot and cold pockets: This refers to areas of your home that are excessively hot or 

excessively chilly. 

 

Your heating or cooling system rattles and raves excessively: If your system is 

excessively noisy, it may be because of the air conditioning ducts. They may have an 

issue with the installation or size of the device. 

 

 Leakage of air and insufficient air movement. 

 Inadequate system design. 

 Excessive billing and maintenance charges. 

 Poor service. 

 

If you've encountered one or more of these issues, it's time to replace your system or 

consider a complete upgrade. Here are a few simple steps you can take to ensure that 

your heating and cooling system operates efficiently and that your area is more energy-

efficient. 

 

One of the leading causes of heating and cooling system failure is dirt and neglect. 

Therefore, maintain the cleanliness of your heating and cooling systems and replace the 

filters at least once a month. 
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Monitor the temperature settings on your thermostat. Find out that the system operates 

according to the planned settings. 

 

For heaters, ensure that warm-air registers, baseboard heaters and radiators are clean 

and that the heater is not obstructed by furniture or drapes. 

 

Before summer arrives, clean the inside and outdoor coils of your air conditioners. Also, 

adjust the blower to ensure enough system airflow. Proper airflow over the indoor coil is 

required for the proper operation of the device. 

 

You may also choose to investigate customized blinds that help filter the quantity of 

light entering the house. Blinds not only look wonderful; they also keep your space 

cooler and help you save money. 

 

Inefficient air conditioning ducts can leak and degrade the efficiency of your system. 

Concealed ducts are found in ceilings, attics and basements. You must ensure that your 

air conditioner ductwork is functioning properly with the help of a contractor.  

 

While inspecting the air conditioning ducting, ensure that any leaks are repaired and 

that damaged or small ducts are repaired. Always use a high-quality metal tape or spray 

sealer to seal leaks. After sealing the ducts, it is important to test them and verify the 

airflow. Conduct a Combustion Safety Test regularly for extra safety. 
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CONCLUSION 

The US government, environmental advocacy groups and even scientists who have long 

predicted the catastrophic effects of global warming are among those urging for more 

responsible energy consumption. Everybody is affected by this issue, as green energy 

eventually represents a more sustainable way of living, both economically and 

environmentally.  

 

After all, the goal of promoting these responsible behaviors is to create a healthy planet 

where pollution does not imperil our ability to live indefinitely. One simple approach to 

get started is to analyze important components of your home, such as heating and 

cooling systems and insulation. 

 

Insulation issues throughout the home are sometimes disregarded, despite the 

significant impact they have on the monthly energy bills you pay. Examining the 

insulation in your home is a simple and cost-effective way to reduce total costs regarding 

insulation. A combination of the correct materials and proper construction results in a 

more efficiently insulated home.  

 

By updating, reinstalling or simply replacing essential components of your home's 

insulation, you may ensure a more comfortable living environment free of excess 

moisture, erratic temperatures and excessive energy bills. 

 

Many individuals assume that the most important items to consider when evaluating 

your energy savings are their heating and cooling systems. While the units you use for 

these objectives are important, their efficiency is limited by the amount of insulation 

placed to protect you from waste.  

 

In actuality, just 20% of homes built before the 1980s are adequately insulated. If you 

live in an aged house, it is prudent to analyze all the systems in use, not just the heating 

and cooling systems. 
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Maintaining a suitable temperature in your home requires the efficient operation of 

heating, cooling and insulation systems. Regular updates, repairs and maintenance of 

these systems are the only method for homeowners who are serious about energy 

savings.  

 

When combined with careful consideration of how you adjust the temperature in your 

home, you can save a significant amount of money on your annual power bill. Of course, 

another significant concern for many Americans is the impact of their daily living habits 

on the broader ecosystem. Each year, 150 million tons of carbon dioxide are discharged 

into the environment. 

 

Increasing your home's comfort level is about more than simply having the right heating 

and cooling systems; it's also about routine maintenance, effective insulation and 

affordable energy pricing.  

 

For the majority, routine inspections of the insulation and cleanliness of the units on 

which you are top priorities contribute to a more comfortable home overall. With 

sufficient attention and knowledge, you may take the measures necessary to create more 

balanced, environmentally friendly and modern homes in the twenty-first century. 

 

Keep your air conditioning units running smoothly. Visit https://infinitytxair.com/ to 

get more information on routine maintenance that you can perform to keep your system 

running at optimal conditions. 

 

 

 

 

 

 

https://infinitytxair.com/


79 
 

 

 

 

 

 




