
HEAT PUMP OPERATION GUIDE 

Introduction 

This is a guide created by the technical team at Unico System UK to support our customers with the transition to
renewable heat technologies and a superior indoor climate and air quality. 

The UK is in the early stages of a technology shift motivated by climate change and the covid pandemic. Domestic
heating accounts for 18% of UK carbon emissions and the government has identified electric heat pumps as an
important tool in driving down the emissions from home heating. To that end, it has created drivers in the form of
grant incentives to support the cost of installation and incentivise homeowners to remove fossil fuel boilers and
switch to clean heat pump technology. 

This guide will explain how clean heat pump technology works, its technological characteristics, its use with The
Unico System small duct air distribution system, radiators, and under floor heating systems to provide superior,
energy efficient indoor comfort. 





Heat energy is transferred when an a solid, gas, or
liquid has a difference in temperature. The greater the
difference in temperature, the faster the energy will
move. From the second law of thermodynamics, we
know that heat is attracted to the cold (or, conversely,
cold is attracted to heat). This difference is referred to
as the temperature delta or delta t (tit). 

The energy rejection refers to the use of a surface
area (or, emitter) to reject (or, radiate) the heat into
the building envelope. This rejection happens faster
the greater the flow temperature to the emitter is. 

Moving energy via a heat pump is a naturally slower process than burning a fuel source, but the laws of physics
will always remain the same. We cannot change the laws of physics, so we need to understand them: 

When moving energy, the system needs to maintain a constant and regular speed to ensure the correct amount
of heat energy is delivered to the building envelope in order to maintain a comfortable internal temperature. In
comparison to this process, a boiler would ignite a fuel releasing in excess of 200oC into a heat exchanger to be
absorbed by water and delivered to an emitter circuit at 65-80oC. This is a rapid and high intensity heat delivery
method. 

These two heat sources are fundamentally different but often classified as the same because they use/share the 

To heat a room to a "comfort set point" of 21oC, a value
of energy will be required, and a heat loss rate
coefficient will be calculated. As the temperature
changes outside, the rate of heat loss is either increased
or decreased, changing the value of energy needed to
keep the room at 21oC. 

So, a heat pump system will vary the energy delivered
to the emitter by increasing or decreasing the heat
energy temperature to maintain the room temperature
at the "comfort set point." Or, to put it another way -
changing the speed of energy transfer using 
temperature as the throttle. 

standard compression cycle 

Understanding Energy Rejection 







Pairing Heat Pumps with The Unico System 
What is The Unico System? 

The Unico System is a Small Duct High Velocity
HVAC system with an option for a fan coil unit with
the ability to transfer thermal energy from an outdoor
heat pump to a building via an interior central air
duct. This also enables the complete ventilation of a
building providing filtration and conditioned air
within the same system. 

The earliest known HVAC system was the
"windcatcher" system found in the ancient Egypt,
where a system of ducts was used to cool homes by
drawing cool air in from outside and circulating it
throughout the home. The first modern residential
HVAC system was installed by 1914, driven by the
Coyne College, the first school to introduce HVAC
training courses in 1899. In 1946 a jet engine pioneer
named Calvin McCracken built a system called "Jet
Heet" in New Jersey. This first small duct system
consisted of small, insulated ducts delivering air at a
high velocity. Over the years, engineers perfected this
method of air delivery, including the ability to provide
cooling, into what The Unico System is today. 

When pairing an indoor air delivery method such as
The Unico System with an outdoor heat pump, the
air mass used to transfer thermal energy greatly
increases the surface area compared to that of a
radiant heat panel and allows the transfer of the
thermal energy to occur at a lower temperature. This
enhances the performance of the heat pump since
the lower the flow temperature, the lower the
running cost to move that energy, thereby improving
the overall performance of the system. A further
benefit of HVAC systems -and, specifically, that of
The Unico System -is the ability to reduce humidity
at the point of treatment, thereby enhancing indoor
comfort and health benefits. 

Pairing The Unico System central air with a heat pump
is not only an extremely efficient method that lowers
operational costs, but it provides a number of benefits
when it comes to superior comfort and indoor air
quality. 
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