Ahead of the Expected

The Future of
Heating and Cooling:

Heat Pu

Heat pumps offer economic and environmental advantages
through efficient and effective operation. This white paper
explores how heat pumps work and the benefits they provide.
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To begin with, we must answer the guestion, ‘What Is a heat pump? To
out it simply, heat pumps are devices that use a small amount of
energy to transter heat from one place to another.

They achieve this transfter of energy that's unused In nature Into usable
heat via the refrigeration cycle. Heat pumps fundamentally operate as
alr conditioners but the refrigerant cycle can be reversed to provide
neating and cooling. When used for heating, heat pumps extract heat
from ambient outdoor air, the ground, or water and transfer it indoors.
Alternatively, they remove heat from indoors and release it outside to
orovide cooling.

The ability of heat pumps to transfer more heat energy than the
electrical energy consumed In the process makes them highly efficient
solutions. In fact, they can extract as much as /5% of the energy they
consume from ambient air, geothermal, or water heat sources.?

Fundamental Components and
What They Do

IN order to understand how heat pumps work, we must first know what
goes INto a heat pump to begin with. Let’'s take a look at the core
components of a heat pump to better understand the cycles of heat
oUMPS and how they operate.

| Evaporator

The evaporator acts as a heat exchanger in the refrigeration cycle of a
heat pump. It absorbs heat from ambient air outdoors and transters
that heat into a liquid refrigerant. Through this process, the refrigerant Is
converted from a cool liguid into a warm gas. The primary function of
the evaporator is to absorb heat and transfer it to a medium that can
oe moved through the heat pump system.

| Compressor

The compressor is an essential component in the refrigeration cycle of
a heat pump. It Is responsible for compressing low-pressure,
ow-temperature refrigerant, which increases its temperature. Some

neat puMmps use inverter compressors that operate at variable speeds
and deliver higher efficiency.
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| Condenser

high-temperature refrigerant back to a liguid state, and enable it to
repeat the cycle.

| Expansion Valve

The expansion valve Is positioned petween the high-pressure anc
owW-pressure sides of a heat pu mp system and controls the flow of
refrigerant between the 2 sides. It reduces the pressure of the
refrigerant as It moves into the evaporator and, In turn, causes that

refrigerant to evaporate. The evaporated refrigerant can then absorb
neat from the air around the system.

The functions of these components are closely tied together and allow
neat pumps to provide both heating and cooling. Let’s take a look at

ooth the heating and cooling cycles of a heat pump to further
understand the technology:.

The function of the condenser Is to cool and condense a high-pressure,
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Cooling Cycle

The cooling cycle of a heat pump essentially operates the same as the
heating cycle but In reverse. The refrigerant is compressed in the
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Alr-Source

Alr-source heat pumps are the most commonly used type of heat
ouUMP and can be categorized Into air-to-water and air-to-air systemes,
depending on how they transfer energy. Unlike geothermal or

water-source heat pumps, they do not require additional eguipment to
be Installed.

On the other hand, heating efficiency can decline in extremely cold
temperatures. However, recent advancements in technology are
allowing alr-source heat pump systems to overcome this limitation.

Types of
Heat Pumps

AS we covered above, heat pumps harness unused heat energy from
natural sources such as the air, the ground, and water. The types of
neat pumps can be classified according to the source they use to

extract heat energy. Let’'s compare the pros and cons of the different
types of heat pumps.

Air Source
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Alr-to-Water

AS the name suggests, air-to-water heat pumps transter heat from the
outdoor environment into a water-based transfer system such as a

neating even In relatively cold temperat

radiator or underfloor heating. They provide efficient and effective

Jres. However, a heat pump

system may need to be supplementec
system In extremely cold weather.

Although the upfront investment requl

WIth an additional heating

red may be high, long-term

savings are realized through reduced energy consumption over the

used later.

ifetime of the system. Aside from heating and cooling, air-to-water
neat pumps also provide a source of hot water that can be stored and

Alr-to-Alir

that air-to-air neat p
of through a water-

—undamentally, air-to-air heat pumps function similarly to air-to-water
neat pumps. The major difference between the two systems types Is

UMpPs deliver hot air directly into the home instead

oased system. They are also able to provide both

heating and cooling. Although air-to-air heat pumps are unable to
orovide hot water, they are a highly efficient solution for indoor climate

control.

Heating performance and efficiency may be hindered in extremely colo
environments and these systems may also require additional heating.

Regular maintenance such as cleaning of filters is important for

alr-to-air heat pumps to ensure optimal performance and guality indoor

all.
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Geothermal

Geothermal heat pumps use refrigerant or water coolant to absoro or
release heat from or Into the ground via underground pipe systems
KNOWN as ground loops. These systems can provide a more stable
source of heating and cooling even in extreme temperatures due to the
stable temperatures underground.

A downside to geothermal heat pumps Is that they require a large
amount of land to install the ground loop. The excavation and materials
required for ground loop Installation also come with a higher price tag
than alr-source solutions. In addition, the system has the potential to
eak coolant Into the ground and may reguire regular maintenance to
ensure optimal performance and prevent issues such as freezing of the
ground loop.

Geothermal
Heat Pump

Water-Source

Water-source heat pumps transfer heat energy between a water
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Benefits of a
Heat Pump

Generally, heat pumps are known to be more efficient
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Heat Pumps vs.

Conventional Heating

AN

IkWh of electricity supplied. It we savy,
heating demand for a 4-person home
about 16,000 kWh, the cost to heat a home for this demand with
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electricity for 4,000 kWh, the annual heating costs of a
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Contributing

to the

Environment

Heat pumps also provide important benefits that are better for the

environment. First of all, they are mo
conventional heating solutions, resulting In
and a reduced carbon footprint.

re energy efficient than

ower energy consumption

IN Tact, compared to gas furnaces, heat pumps can reduce greenhouse
gas emissions by at least 20%*. They are certainly an effective
alternative to furnaces and water heaters that use fossil fuels such as
natural gas and heating oll, directly reducing carbon emissions. Heat
oUMPS can also help to reduce carbon emissions indirectly If powered
by renewable sources such as wind, solar, or hydro.

0 Reduce Gas Emissions
by at least 20%

@ Lower Energy Consumption

v Heat Pu mp

Reduce Carbon Footprint
e No fossil fuels

Renewable Source
e Wind, Solar or Hydro
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Compressor and Energy Efficiency

Compressors are the key components in heat pumps and, ultimately,
Impact the efficiency of the overall system. This is why many heat
oumMpP systems use inverter compressor technology. Inverter
cCoMpressors can e found In refrigerators, washing machines, and air
conditioners. This technology allows the inverter compressor to
achieve superior energy efficiency, cooling performance, and comfort

compared to compressors with merely on/off capabilit
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Refrigerant and Energy Efficiency

The type of refrigerant used In a heat pump will Impact energy

efficiency. Refrigerants suc

neat pumps with more

N as R32 and R410A allow for more efficient

effective thermal energy transfter and lower

impact on the environment.

R332 1S a sustainable and efficient refri
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nome or office. Overall,

Ng to reduce their
Is, and enjoy efficient

ficient option that is also safer for the
Nis refrigerant does not deplete the ozone
Nas a good cooling capacity and Is more
effective In providing comfortable indoor environments and lower
energy costs than many other refrigerants. Additionally, R410A is
non-Tlammalble and non-toxic option

‘hat Is safer to use in your house.

Noise

Once of the most notable issues with heat pumps Is Nnoise emissions.
The latest heat pump technology has made low-noise solutions
possible. For example, the LG Monobloc (OkW) system Is rated as 35dB
at 4 meters, which is compliant with German and Swiss standards.
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Overall, this whitepaper provides a comprehensive overview of heat
oump technology, how it works, and the advantages it provides over
conventional heating solutions.

* The products in this white paper may vary by country or region. For further information,
olease contact your local LG representative.
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