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other Nature has a collection of “rules” that
govern how things work in this world. Things like,
“high pressure goes to low pressure,” “whatever goes
up must come down,” “for every action there is an
equal and opposite reaction” and probably her most
famous (if you are in the heating industry!), “Heat
goes to Cold!” If you were to ask someone, “Where
does heat go?” they would say heat rises. Not neces-
sarily: hot air rises, but heat goes to cold…always.

Mother Nature hates an imbalance and when it ex-
ists, she does everything in her power to equalize or
balance it. When your heating system delivers
warmth to your house, it eventually leaves through
the windows, roof and siding. Why does the heat
leave?  There is an imbalance between the tempera-
ture inside the house and the temperature outside.
Heat goes to cold…always! The same thing happens
in the summertime. When it is very hot outside and
your house is cooler inside, the heat outside wants to
go to the cooler indoor temperature. How do we typi-
cally make the indoor cooler? Most people would say
the air conditioner makes the house cool, which is
true; but how it does so  eludes most people. We use
an air conditioning system that removes heat from
the indoors and sends it outside. That’s because you
can’t make cold—instead, to create a cooler atmo-
sphere, you have to remove the heat, which is the
basis of refrigeration. Whenever you feel cold, it is
caused by a lack of heat.

So if we know that heat wants to go to cold, why
do we call a heat pump a heat pump? Why do we
have to pump the heat when heat normally goes to
cold? The reason is a heat pump, rather than creat-
ing heat, simply MOVES heat. For example, it can
move thermal energy from the cooler outdoor air into
the warmer inside room. It pushes heat in a direc-
tion counter to its normal flow (cold to hot rather
than hot to cold). Hence the word pump. A boiler or
furnace burns fossil fuel to create heat. A heat pump
simply uses an existing source of renewable energy,
like the heat that exists in the outdoor air. And this
can lead to a significantly reduced consumption of
energy while providing comfort.

The definition of Refrigeration is the process in which
work is done to move heat from one location to an-
other. It may also be defined as lowering the temper-
ature of an enclosed space by removing heat from
that space and transferring it elsewhere. Refrigera-
tion uses refrigerant to move the heat as it chang-
es state. Nowadays, the refrigerant of choice is
R410A. Its properties allow the refrigerant to be a
liquid well below freezing. It has a freezing point
at -155°C which is equivalent to -247°F. It has a
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boiling point of -48.5°C (-55°F).
As a liquid refrigerant, when it evaporates into a

vapor, it is absorbing heat. When the refrigerant is
in its vapor state, containing all that energy, then con-
denses back into a liquid, it rejects or expels the heat
it originally absorbed. You have to remember that a
phase change requires a significant amount of ener-
gy. For example, when you change the temperature
of one pound of water from 211°F to 212°F, it requires
1 Btu. When you change one pound of 212°F water to
212°F vapor (steam), it takes 970 Btus, which you “get
back” when the vapor condenses back into its liquid
state.

So a heat pump incorporates the vapor-compression
refrigeration cycle to move heat either away from an
area where it’s not wanted (cooling) or move heat into
a space that needs it (heating). Because of the unique
operating properties of R410A, an Air to Water or Air
to Air heat pump has the ability to take heat (ener-
gy) out of the air that we would view as very cold
but to the refrigerant is warm. This applies to the
heating mode of the heat pump. The cooling opera-
tion is identical to that of an air conditioner. Again
using refrigerant and the vapor-compression cycle, the
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cold liquid refrigerant flows through the air condition-
ing coil as room air blows across it. The heat from
the air goes to the cold liquid refrigerant, thus leav-
ing the air cooler than it was when it entered the coil.
The absorbed heat “flashed” the cold liquid refriger-
ant into cool vapor, which will then flow outside to
the compressor. There, the cool vapor will be com-
pressed (by the compressor) into a high temperature
vapor.

The vapor, which is storing a lot of energy (the heat
from the home we wanted to remove), is pumped
through a condensing coil where a fan blows outside
air across it. This outdoor air is hot, relative to our
comfort, but really much cooler than the tempera-
ture of the hot vapor refrigerant.  The hot vapor tran-
fers its energy/heat to the outside air, thus
completing the process of removing heat from the
house and condensing back into a warm liquid.

Heat pumps have the unique ability to either heat
or cool a home through a simple device called a
reversing valve. There are four key components re-
quired; an evaporator, a condensor, a compressor
and an expansion valve. By adding the reversing
valve, the heat pump can “reverse” the role of
these key components and be able to provide

heating or cooling from the same compressor.
Another term unique to heat pumps is Coefficient

of Performance, or more simply put, COP. This term
expresses how efficient the heat pump is with re-
gards to the amount of energy it uses relative to the
amount of energy it delivers. The term was devel-
oped to compare heat pump systems according to their
energy efficiency. A higher value implies a higher
efficiency between the pump’s consumption of energy
and its output. Design conditions will impact the heat
pump’s COP performance factor. Air to Air and Air
to Water heat pumps have in the past been negative-
ly impacted in their performance by colder outdoor
temperatures. But with the advances in compressor
technology, specifically invertor-driven compressors,
these Air to Air and Water heat pumps are capable
of extracting energy (heat) from very cold outdoor
temperatures and transferring to the energy to the
heating medium (water or air).

If you have any questions or comments, please email
me at gcarey@fiainc.com or call at 1-800-423-7187.

I want to wish a Merry Christmas and a Healthy
and Happy New Year to all of our ICM subscribers.
May the heating season be healthy and prosperous
for everyone one of you!
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