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HVAC SYSTEMS
A Beginner’s Guide To Understanding How HVAC Systems Work



How Does My HVAC System Work?

Thermostat: The control center of your HVAC system. You set the desired temperature here, and it signals the 
system to heat or cool your home.

Furnace (Heating): Produces warm air using natural gas, oil, propane, or electricity. It pushes heated air into 
the ductwork during the heating cycle.

Air Conditioner / Heat Pump (Cooling): Removes heat from your home and circulates cooled air through the 
ducts. A heat pump can both heat and cool.

Ductwork: A network of air channels that distribute heated or cooled air throughout the home.

Supply Vents / Registers: Openings where conditioned air enters rooms.

Return Air Registers: Openings that pull air from rooms back into the HVAC system to be reheated, recooled, 
and filtered.

Air Filter: Traps dust, debris, and allergens as air passes through the return side of the system, keeping both 
the air and equipment cleaner.

Have you ever wondered how your HVAC (Heating, Ventilation, and Air Conditioning) system keeps your home 
comfortable year-round? Your HVAC system is a complex network of components that work together seamlessly 
to provide heating, cooling, and proper ventilation. In this comprehensive guide, we’ll take a closer look at how 
your HVAC system works, from the moment you adjust the thermostat to the comfortable air that fills your home.
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UNDERSTANDING THE BASICS

Before we dive into the inner workings of your HVAC system, it’s essential to understand the basic components:

Let’s explore how these components work together to maintain a comfortable indoor environment.

For over 70 years, Hillside has been the trusted, local HVAC expert for sales, installation, 
repair, and maintenance services in New Castle County, Delaware, Southern Chester 
County, Pennsylvania, and Cecil County, Maryland. 

We offer energy-efficient HVAC systems engineered for exceptional performance and 
durability. Our selection includes top brands such as Armstrong Air, Thermo Pride, 
Peerless, Mitsubishi, Rinnai, and other leading ductless systems. 

Hillside’s HVAC technicians have the training, certifications, and knowledge to install, 
maintain, and repair these HVAC systems. Whether you need installation, routine maintenance, or emergency 
repairs, you can trust us for all your heat pump needs.

Call us at 302-738-4144 (DE&PA) or 410-398-2146 (MD) for reliable heat pump repairs and maintenance, or get a 
FREE QUOTE and honest estimate on a new heat pump installation.
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Heating Process

Heating and A/C maintenance plans are available with Basic and Premium Coverage options. 
To learn more, please visit www.HillsideHVAC.com/maintenance-plans. Have a question or want 
to sign up for one our plans, call us at 302-738-4144 (DE&PA) or 410-398-2146 (MD).

Thermostat Control: You set your thermostat to your desired temperature for heating. When the temperature 
falls below this point, it signals the system to start heating.

Furnace Activation: The furnace ignites if you have a forced-air heating system. For other types of heating, 
like radiant heating, this step differs.

Air Circulation: Once activated, the furnace or heating element warms the air, circulating through the 
ductwork by a blower fan.

Distribution: The heated air flows through the ducts and out of the vents, filling your rooms with warm air.

Thermostat Monitoring: The thermostat continually monitors the temperature, and when it reaches the set 
point, it signals the furnace to stop heating.

Cooling Process
Thermostat Control: Set your thermostat to the desired temperature for cooling. When the indoor tempera-
ture rises above this point, it triggers the cooling process.

Air Conditioning Activation: The air conditioner, typically located outside your home, starts running. It uses a 
refrigeration cycle to remove heat from the indoor air.

Cool Air Generation: Warm air inside your home is drawn in through the return air registers. This air passes 
over evaporator coils filled with refrigerant, cooling it down.

Air Circulation: A blower fan then circulates the now-cooled air through the ductwork and into your rooms.

Thermostat Monitoring: The thermostat continues to monitor the temperature. Once it reaches the set point, 
it signals the air conditioner to stop cooling.

Ventilation and Air Quality

In addition to heating and cooling, your HVAC system plays a crucial role in maintaining indoor air quality and 
proper ventilation. The air filter in your system traps dust, allergens, and contaminants, ensuring the air you 
breathe is clean and healthy. Proper ventilation brings in fresh outdoor air, reducing indoor pollutants and 
maintaining a comfortable environment.

Your HVAC system is a marvel of modern engineering, providing year-round comfort and air quality. 
Understanding how it works allows you to make the most of this essential home system. Regular maintenance 
and professional servicing ensure it continues to function efficiently, keeping your home comfortable and your 
indoor air clean. The next time you adjust your thermostat, you’ll have a deeper appreciation for the intricate 
workings of your HVAC system.
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Types of Fuel
Heating Oil/ Diesel / Kerosene – Petroleum-based fuels became popular for home heating in 1920 (with the 
thermostat’s invention). According to the American Petroleum Institute, new oil heating systems boast energy 
efficiency ratings ranging from 83 to 94 percent. Over 8.5 million American households, mainly in the 
Northeastern states, rely on heating oil to keep warm in winter. Heating oil is typically stored in a steel tank 
somewhere in the home. Tanks can be located above ground, in the basement, or on the ground. A typical house 
tank is 275 gallons.

Natural Gas – Natural gas might be considered an uninteresting gas – it is colorless, shapeless, and odorless in 
its pure form. Quite uninteresting – except that natural gas is flammable and abundant in the United States. 
When burned, it gives off much energy with fewer emissions than other sources. In the 1960s, the construction of 
thousands of miles of pipelines in America provided the foundation for natural gas transportation. New uses for 
natural gas were discovered; these included using natural gas to heat homes and operate appliances such as 
water heaters, ovens, and cooktops. Natural gas runs from the main into a home in a service line. When the gas 
passes through a customer’s gas meter, it becomes the customer’s property.

Propane/LPG – Propane is a hydrocarbon, sometimes called liquefied petroleum gas, LP-gas, or LPG. Propane is 
produced from natural gas processing and crude oil refining in roughly equal amounts from each source. Nearly 
97 percent of propane consumed in the United States is produced in North America. It is nontoxic, colorless, and 
virtually odorless. Large tanks can be buried underground to fuel homes because propane is a nontoxic, 
nonpoisonous fuel that doesn’t contaminate aquifers or soil. Refueling a propane vehicle takes about the same 
time as refueling a gasoline vehicle. And propane is the only alternative fuel with fueling stations in every state.

Forced Air System

A forced air system is the most common type of home 
heating and cooling. In this setup, a furnace or heat pump 
warms the air, and a central air conditioner or heat pump 
cools it. A blower then pushes the conditioned air through a 
network of ducts, delivering it into each room through 
registers. The air is pulled back through return grilles to be 
filtered and conditioned again.

The duct system can also be used for central cooling.

Air passes through a filter, which can improve indoor air quality.

Modern furnaces can achieve some of the highest AFUE 
efficiency ratings, often higher than many boiler systems.nd 

Advantages

The fan or blower can often be heard when it is running.

Moving air can spread dust and allergens throughout the home.

Airflow can feel drafty and may create more noticeable temperature changes compared to radiant heat.

Disadvantages
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Hot Water Baseboard or Radiator System

Geothermal

A boiler is a heating plant that creates hot water or steam for hydronic baseboards, radiant heat, or steam 
radiator heating systems. Steam boilers are more complex than hot water boilers and have special gauge glass, 
pressure gauges, blow-off valves, and automatic feeds. Hot water is heated by the boiler and piped to “fin-tube” 
baseboard units or cast iron radiators mounted along walls. The fins in baseboards increase the surface area of 
heat dissipation, making the unit more efficient. Air is distributed by convection as air rises and is heated by the 
baseboard or radiator unit.

Fuel Sources – Heating Oil, Natural Gas, Propane, or Electricity may fuel the boiler.

The newest home heating and cooling 
technology is the Geothermal Heat 
Pump (GHP). A heat pump works 
much like a refrigerator that can run 
in reverse—it moves heat from one 
place to another. In a ground-loop 
geothermal system, that heat is 
taken from or deposited into the 
earth through underground piping.

Geothermal systems take advantage 
of the stable temperatures below the 
earth’s surface. While outdoor air 
swings wildly with the seasons, the 
ground stays consistently warm in 
winter and cool in summer. In cold months, a GHP pulls heat from the earth and brings it into your home. In 
summer, it removes heat from your home and sends it back into the cooler ground. This steady exchange makes 
geothermal one of the most energy-efficient HVAC systems available, dramatically cutting energy use and 
lowering utility bills. According to the EPA, geothermal heat pumps can save 30–70% on heating costs and 
20–50% on cooling costs compared to conventional systems. 
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Air Conditioner

1. The Control (Thermostat): The cycle begins at the thermostat. When the indoor temperature rises above 
the setting, it signals the system to turn on.

2. Airflow & Filtration: Inside the unit, the Blower (fan) turns on. It pulls warm room air through the Return Air 
vent. Crucially, this air passes through an Air Filter to remove dust before it reaches the cooling equipment.

3. Evaporation (The Cooling Step): The warm air blows over the Evaporator Coil. As your text notes, the cool, 
low-pressure liquid refrigerant inside the coil absorbs heat from the air and evaporates into a gas. The 
now-cool air is pushed up through the Supply duct and distributes into the rooms as Cool Air.

4. Compression: The heat-filled refrigerant gas travels to the outdoor unit. Here, the Compressor increases 
the pressure and temperature of the gas, prepavvvring it to dump the heat.

5. Condensation (Heat Discharge): The hot gas moves into the Condenser Coil. The Outdoor Fan blows 
ambient air across the coil, causing the refrigerant to release its heat and condense back into a liquid.

6. Expansion & Loop: Finally, the refrigerant travels back to the house through the Liquid Line. It passes 
through an expansion valve/device which drops the pressure, making it cold again and ready to re-enter 
the Evaporator Coil to repeat the cycle.

Air conditioning, often abbreviated as A/C or AC, refers to the process of removing heat and moisture from the 
interior of an occupied space to improve the comfort of occupants. It works on the principle of refrigeration, 
similar to your refrigerator but on a larger scale. The core components include a compressor, condenser, 
expansion valve, and evaporator. Here's how it generally works:

This continuous cycle effectively extracts heat from your indoor environment and expels it outdoors, leaving your 
home cooler and more comfortable.
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Heat Pump
A Heat Pump is a versatile HVAC system that provides both heating and cooling for an occupied space by 
transferring heat from one location to another. Unlike traditional furnaces that generate heat by burning fuel, a 
heat pump simply moves existing heat. It operates on the same refrigeration principles as an air conditioner but 
includes a "reversing valve" that allows it to switch its function between heating and cooling modes. The core 
components are a compressor, condenser, expansion valve, evaporator, and the crucial reversing valve.

During the summer, your heat pump switches to cooling mode. It 
works by pulling heat from inside your home and sending it 
outside, leaving behind cool, comfortable air. Here is how the 
process works:

Cooling Mode: How Your Heat Pump Keeps Your Home Cool

In short: warm indoor air → heat absorbed by refrigerant → heat released outdoors → cooled refrigerant → cool air delivered inside.

During the winter, your heat pump runs in heating mode. It works 
by pulling heat from the outside air, even in cold temperatures, 
and bringing it inside to warm your home. Here is how the 
process works:

Heating Mode: How Your Heat Pump Warms Your Home

In short: outdoor air → heat absorbed by refrigerant → heat delivered indoors → cooled refrigerant returns → warm air fills your home.

Heat pump maintenance plans are available with Basic and Premium Coverage options. To 
learn more, please visit www.HillsideHVAC.com/maintenance-plans. Have a question or want to 
sign up for one our plans, call us at 302-738-4144 (DE&PA) or 410-398-2146 (MD).

The indoor unit draws in warm air from your home.

The refrigerant inside the indoor coil absorbs heat from the air.

The refrigerant, carrying that heat, moves to the outdoor unit.

The outdoor unit releases the heat into the outside air.

The cooled refrigerant returns indoors.

Cool air is circulated back into your home.

The outdoor unit pulls in cold outside air.

The refrigerant absorbs heat from the outside air.

The refrigerant, carrying the heat, is pumped to the indoor unit.

The indoor unit releases the heat into your home’s air.

The refrigerant, now cooled, returns outdoors to collect more heat.

Warm air is circulated throughout your home.



Ban on Production and Imports of Ozone-Depleting and High-GWP Refrigerants

HCFC-22 (also known as R-22) was the primary refrigerant for residential heat pumps and air-conditioning 
systems for over four decades. Unfortunately, releases of R-22, such as those from leaks, contribute to ozone 
depletion. In addition, R-22 is a greenhouse gas, and its manufacture results in a significant by-product, HFC-23, 
which contributes to global warming. The phase-out of R-22 production and import in developed nations is 
essentially complete:

The production and import of new R-22 for use in the U.S. and other developed nations ceased on 
January 1, 2020.

Servicing for existing R-22 systems now relies exclusively on recycled or stockpiled R-22, which is 
available only to certified technicians and is becoming increasingly expensive and scarce.

Phase-out of R-22 (HCFC-22)

The Transition to Low-GWP Alternatives
R-410A became the replacement refrigerant for new residential and commercial air conditioners following the 
phase-out of R-22. However, as noted, R-410A is a Hydrofluorocarbon (HFC) that, while not ozone-depleting, has 
a high Global Warming Potential (GWP) of 2,088 times the effect of carbon dioxide. R-22's GWP is around 1,810, 
meaning R-410A actually has a higher GWP than R-22.

To address the high GWP of HFCs like R-410A, the industry is now rapidly transitioning to a third generation of 
refrigerants:

New regulations in the U.S. (under the AIM Act) and other nations require newly manufactured 
residential air conditioning systems to use refrigerants with a GWP generally below 750 starting in 2025.

The focus is now on refrigerants like A2L-classified substances, such as R-32 (GWP 675) or R-454B 
(GWP 466), for new systems due to their significantly lower environmental impact. A2L refers to their 
low toxicity ("A") and mild flammability ("2L").

In summary: The phase-out of ozone-depleting HCFCs (such as R-22) is complete, and the current focus is on 
phasing down high-GWP HFCs in favor of next-generation ultra-low-GWP refrigerants (such as R-454B).



Jim Sellers, President 

THE TRUSTED LOCAL COMFORT EXPERTS
Guided by three generations of family attitudes, Hillside has earned over 3,000 certified 

5-star reviews from our heating and cooling customers.

“Techs are always friendly and give great explanations of issues or things to 
look out for and even a detail of what they did and why. Customer Service is 
awesome as well. I've been a customer for many years...I believe it's over 25 

years now and I wouldn't change companies for any amount of money. Thank 
you for keeping my house warm in winter and cool during the summer. "

Review by M.P. from Newark, DE

Hillside Oil Heating & Cooling is a proud to be an award-winning HVAC, 
full-service heating oil delivery, and commercial fuel company successfully 
servicing our communities and costumers for almost 70 years. 

We know what it is like to be a customer and how we like to be treated. We 
take pride in thinking like a customer when dealing with our customers. We’ll 
do everything we can to make sure you have an exceptional customer 
experience. It’s our promise to you.
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Address: 40 Brookhill Drive • Newark, DE 19702

Telephone: 302-738-4144 (DE & PA)  410-398-2146 (MD) 

Email: contact@hillsidehvac.com

Hours of Operation: Monday—Friday: 7:30AM–4:30PM  |  Saturday: 9:00AM–1:00PM (Winter)

©2025 Hillside Oil Heating & Cooling. All rights reserved.

Our mission:  
To keep you warm in the winter 

and cool in the summer 
while doing customer service right.




