








Heat pumps — a smarter use of energy

A heat pump from Thermia creates

a comfortable indoor climate in your
home. While it’s supplying your home
with heating, hot water and cooling, you
can reduce your energy consumption
by up to 75 per cent. When it’s time to
select a new source of energy for your
home, a heat pump from Thermia means
you’re also contributing your share to
help the environment.

Economical

Solar power generates large amounts
of free energy that is stored in the air,
ground and ground water. A heat pump
will help you unlock this free energy.
By extracting this heat effciently you

can reduce your energy consumption
considerably. The savings are often
large enough to pay for the investment
in just a few years.

Comfortable

A heat pump requires virtually no
maintenance or reflling of fuel, and it’s
very easy to operate. You can adjust
your indoor temperature with just

a touch of a button. The heat pump
does not take up much space, normally
only about as much as a fridge.

Eco-friendly
By choosing a heat pump you help to
reduce the impact on the environment.

The technology is well-tested and the
EU classifes heat pumps as a renewable
source of energy. The amount of solar
energy the heat pump extracts is much
greater than the amount of energy it
consumes.

Reliable

Buying a heat pump is a long-term in-
vestment; it will just run and run. After
more than 35 years of developing and
supplying heat pumps for the European
markets, including the severe Nordic
climate, Thermia can guarantee a reliable
and cost effcient solution.



Heat pumps — the basics

A heat pump extracts stored solar
energy and converts this into heating
and hot water for your home.

There are four types of heat pumps:

Air/air collects energy from the out-
door air and converts this into warm
air. Does not always work at lower
temperatures and cannot produce
hot water. Should be seen as a com-
plement to other forms of heating.

Air/water converts the energy in the
outdoor air into heating for a water-
based heating system (radiator or
floor heating). Some models function
at outdoor temperatures as low as
minus 20 °C. Can also produce hot
water. This type provides a complete
and flexible heating solution.

Brine/water collects energy from
the ground or ground water by
circulating brine fluid in a loop in the
ground. The heat is then transferred
to a water-based heating system
(radiator or floor heating). Can also
produce hot water. This type provides
a complete and flexible heating
solution and is more efficient than
air/water at low outdoor temperatures.

Exhaust air recycles energy from
the home’s ventilation and returns it
to the heating system. Can help deli-
ver savings, but cannot be the main
supplier of heating and hot water.

Like a battery, our planet
can store energy — in
this case, solar energy
that is stored when

the sun heats up

land, air and water.

It's this stored solar
energy that the heat
pump exploits — at any
time of the year, and 24
hours a day.

Renewable Energy

High-quality heat pump systems
and Energy labels

can be equipped with an electric
heating element for extra safety. e
The heating element provides extra
high temperatures to the hot water,
to prevent the formation of
legionella bacteria.

In 2009 the EU classified heat
pumps as a renewable source of
energy since the amount of solar en-
ergy it extracts is much greater than

the amount of energy it consumes.

Service life and ©

Operation On September 26, 2015, EU energy

labels will have become manda-

Heat pumps use approximately one
part electrical energy to extract three
parts solar energy stored in the air
or the ground.

The service life of a heat pump
varies for different types and brands,
but in general an air/water or
brine/water heat pump from a good
manufacturer can last between

20 and 30 years.

tory for air and ground source heat
pumps. We are pleased to say: “Yes!”,
Thermia heat pumps have the highest
possible rating from A+ up to A+++"
We take a closer look at what the
labels mean on page 21.




Four ways to collect energy

The air, bedrock, soil, and groundwater all contain stored solar

energy which can be used for heating. A heat pump extracts

this unlimited, eco-friendly energy and converts it into heating

for your home.

Air source heat pumps

Air source

With an air source heat pump there is no need to dig or
drill. Instead the energy is sourced straight from the sur-
rounding air.

For a complete system that covers all your heating
requirements, including hot water, you need an air/water
heat pump. In comparison, an air/air heat pump is only
capable of supplying partial heating, not hot water.

Benefits:

* Lower investment cost.

* No impact on the ground.
* No large plot needed.

Ground source heat pumps

Vertical ground loop

The vertical ground loop collects solar energy stored in
the bedrock. A hole is drilled into the bedrock and a pipe
is installed to a depth of between 100 and 200 metres. The
exact depth depends on the house, size of heat pump and
surrounding conditions.

A common myth about heat pumps is that they will not
work if several homes in the neighbourhood have already
drilled down to the bedrock. This is defnitely not true!
The earth’s ability to store heat is almost endless — there’s
enough heat for everyone.

Benefits:

= A large plot is not necessary.
= Small impact on the plot.




Horizontal ground loop

Every day the sun heats our air, ground
and waterways. A heat pump extracts this
free source of energy very efficiently.

Groundwater

The horizontal ground loop collects solar energy stored
in the ground, near the surface. If the bedrock is too deep
down, or if you don’t want to drill for other reasons, this
is a good option.

The loop is buried about one metre below the surface,
and energy is extracted from the ground. The length of
the loop depends on the house, the size of the heat pump
and local ground conditions.

Benefits:

» Lower installation cost compared to vertical
ground loop.

e Can also be used to extract heat from lakes.

A groundwater heat pump collects energy from the ground-
water. The water is pumped up from a water borehole to
a heat exchanger, where the energy is recovered.

The water is then discharged back through another
well. This solution can be the best choice when ground-
water is readily available.

Benefits:

* Groundwater maintains a relatively high, even
temperature, year round.







Heat pump — a profitable
Investment for everyone

Investing in a heat pump pays off,
whether you're building a new
house or renovating an existing
one. You reduce your energy
consumption while also increasing
the value of your house. Plus, you
help cut carbon dioxide emissions,
a benefit for future generations.

May pay for itself twice

With a good heat pump, up to 75 per
cent of your energy consumption for
heating and hot water is for free. This sa-
ving means that the heat pump will pay
for itself in time. Moreover you increase
the value of your house when you install
a heat pump which may mean that it
pays for itself twice: frstly you recover
the investment cost and secondly there
is a good chance the sales price of the
house will be higher the day you sell it.

The future volatile market situation of
the earth’s limited oil and gas resources

is another strong reason for choosing
a renewable energy solution.

New construction

When building a new house there are
lots of decisions to make, and choo-
sing the correct heating solution is one
of the most important ones. With the
right heat pump you can cover a range
of applications, for instance heating,
cooling and pool heating, in a single
system. As a result you avoid investing
in, and maintaining, separate solutions.
Moreover, many countries have energy
effciency requirements for new con-
struction, making it extra important to
choose a future-secure energy source.

Replacement and renovation

The savings a heat pump can provide
will depend on the house, existing
heating system and geographical loca-
tion. To fnd out how high the savings
can be in your specifc case, contact
an authorized installer, who can help

you with a calculation showing your
savings based on your situation and
requirements.

The heat pump can also be adapted to
an existing heating system you may
already have and be combined with
different types of supplementary
energy sources, such as solar, gas,
wood or pellets.

Subsidies

Both within and outside the EU, consi-
derable efforts are underway to reduce
environmental impacts and increase
the proportion of renewable energy
used. In line with this, more and more
countries make subsidies available to
those who choose a renewable energy
source. As the EU has classifed the heat
pump as a renewable energy source,
these subsidies may be available to you.
To fnd out which subsidies are available
in your area, contact an authorized heat
pump installer.



Three decisive issues
when choosing a heat pump

Installing a heat pump is a long- When you choose a heat pump it's
term investment. You can rely on important to understand the basics.
it to provide a comfortable indoor The following pages will guide
climate with the largest possible you through the three areas you
cost savings. Year after year, day need knowledge about to make the
by day, minute by minute. right decision.

@ Annual efficiency

@ Hot water production

(3 Flexibility




@ Annual efficiency

COP - efficiency in

specific conditions

As a buyer it’s important that you fnd
out how effcient a heat pump is. Most
manufacturers present this information in
terms of COP (Coeffcient of Perfor-
mance). In specifc test conditions, an
assessment is made of the heat pump’s
ability to supply heat, relative to the
amount of electricity required to extract
it. If a heat pump has a COP of 4, this
means that in the specifed test
conditions it produces four times more
energy than it consumes. Consequently
the extracted energy makes up three
quarters.

Be careful when comparing values
It’s important to be conscious when
comparing a heat pumps effciency.
Measuring the COP in specifed test
conditions, without calculating the

energy consumption for all the compo-
nents in the system (e.g. circulation
pumps), can produce what seems to be
very good values. But a measurement
should ot be done just to support

a manufacturer’s marketing. It should
give homeowners like you a more
correct picture of how effcient the heat
pump is, over time.

Annual efficiency

— the real measure

A far more accurate measure of a heat
pump’s performance is its annual

effciency (seasonal performance factor).

This incorporates the whole year,
including the warmest and the coldest
periods, as well as the production of
hot water. Other factors that affect the
overall result include house size,
geographical location and number of
residents.

Some heat pump manufacturers cite
a COP (Coefficient of Performance)
based on for instance an average
spring day in April. This doesn’t give
a correct picture of the heat pump’s
total efficiency. It's more accurate to
measure the efficiency over a whole
year.

Here is a good way to see the
difference between COP and annual
efficiency: COP is similar to a car’s
fuel consumption at a particular
speed and rpm, e.g. 72 km/h and
3,000 rpm, while annual efficiency
resembles the average fuel consump-
tion at different speeds and rpm’s
during a full year.

The annual efficiency is unique to
every heating system’s specific condi-
tions. Therefore, it is not possible to

specify a seasonal performance factor
value as part of a standard technical
data. This value must be calculated

by an authorized Thermia installer

on a case by case basis and based

on your specific home’s location and
conditions.
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© Hot water production a key component

Roughly 20 per cent or more of the
energy consumed by a heat pump
is used to produce hot water. The
availability of the hot water must
be sufficient to meet the needs of
the whole household, therefore it’s
important to choose a heat pump
that can meet the demand.

As our water consumption is increasing
and our homes are better insulated,

the hot water production represents

a growing share of a home’s energy
needs. Therefore it becomes more and
more important that the hot water is
produced with the highest possible
annual effciency. At the same time
the hot water tank must be replenis-
hed quickly to maintain the hot water
comfort. It’s also vital that the heat
pump has a system that minimizes the
risk of legionella bacteria breeding in
the water.

* A good heat pump should produce
sufficient hot water while maintain-
ing a high annual efficiency. (That is,
costs are kept as low as possible.)

It's important not to focus excessi-
vely on how hot the hot water gets.
The key is how quickly the hot water
is produced in order to meet the
needs of the entire household.




© Fiexibility

When investing in a new heating
system it is important to examine
the requirements of the entire
house, before making a final de-
cision. With a heat pump you can
customize a solution that meets all
your demands and requirements,
including heating, cooling, pool
heating, and additional heating
sources.

Once you have decided to install a heat
pump, it’s important to select a supplier
who can provide you with all the clima-
te solutions you and your home would
require. Ask yourself what you want
your heat pump to supply, besides hea-
ting and hot water. For instance do you
also want cooling? Perhaps you have

a swimming pool that needs heating or
a wine cellar that you want to cool. With
a heat pump it’s possible to combine

these types of solutions with the basic
heat pump functions. This means you
don’t have to invest in separate systems
such as air conditioning or a cooling
unit. Moreover, it’s fully possible to
combine a heat pump with other
heating sources like solar panels, wood-
or pellet-burning furnaces. In order to
have all this fexibility, make sure you
choose a supplier that can offer these
more comprehensive solutions.
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Boosting annual efficiency

with HGW technology

With HGW (Hot Gas Water heater),
Thermia has developed a unique patent
pending method for producing hot water.
With this new technology we have sol-
ved a seemingly impossible equation:
higher annual effciency in combination
with hot water production at higher
temperatures and increased volumes.
At the same time as water is heated for
distribution through the house’s heating
system, hot water is produced at very
high temperature through an extra de-
superheater.

This means that during the part of the
year when the house is heated, you get
lots of hot water at a very low cost.
The result is up to 20 percent higher
annual effciency. The COP for hot
water production can be as high as fve,
which means that the production of hot
water is fve times as high as the supply
of energy.

HGW technology is used in the
Thermia Diplomat Inverter
and Diplomat Optimum G3 models.

Usable hot water volume 40°C (I)*

50 60 70 80 90

Temperature in hot water tank (°C)

*180 I hot water tank

By using the HGW technology the temperature
in the hot water tank can reach up to 90°C.
This radically increases the volume of usable
tap water.

HGW technology

i

v
A

A Y

With HGW technology, the temperature in the hot water
tank can reach 90 °C. This radically increases the volume
of usable tap water.

o A small portion of the heated water that is on the
e way to the house’s heating system passes the extra
de-superheater.

e There it is heated up further, to between 50 °C and
90 °C, before going into the water heater.

e The result is that, at no additional cost, you get
more, and hotter hot water during the months of
the year that the house is heated.
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One system — multiple functions

With a Thermia heat pump you get
a flexible solution that can satisfy
all your heating and cooling requi-
rements in a single system.

rl'-"'

Hot water

o —
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Cooling 'ﬁl Heatmg

Selected energy source




Cool your house

with a heat pump

A Thermia heat pump is a com-
plete solution that provides

a comfortable indoor climate all
year round. Heat is produced
during the cold season and you
can get comfort cooling when it is
hot outside.

By adding a cooling unit to your heat
pump you get a comprehensive climate
comfort system that gives you a perfect
indoor climate all year round. It’s also
more economical both in terms of in-
vestment and running costs, compared
to traditional solutions. There are two
ways to cool your home with a heat
pump: passive and active cooling.

Passive cooling
By taking advantage of the cool brine
in the ground loop, cooling is created at

a cost corresponding to the energy
consumption of a couple of light bulbs.
Passive cooling comes as standard on
Thermia Comfort and is optional on all
other Thermia ground source heat pumps
by adding a separate passive cooling
module. (Note: passive cooling is not
available on air source heat pumps).

Active cooling

Passive cooling is normally suffcient,
but if necessary, extra cooling can

be achieved by using active cooling
where cooling is produced using the
compressor system. With this method,
cooling produced by a ground source
heat pump is more cost effcient than
traditional air conditioning.

Active cooling is standard on Thermia
Atec, and optional on Thermia ground
source heat pumps.

Passive cooling can be used to

cool a certain room or area, such
as a wine cellar.
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Heat pump Did you know? Stand-alone heat pumps
are rated a maximum of A++ and as part

com b| n ed W|th of integrated system can be rated as an

3 A+++, Heating boilers (oil, gas, bio-mass)
d om eStI C_ h Ot on the other hand are rated A at best, and
water Cyl inders in some cases as low as C or D.

The entire range of our domestic Thermia

ENERG o0 air and ground source heat pumps come
eHeprus - evepysla G@

with the highest possible rating from A+

Diplomat Duo Inverter up to A+++ depending on the model, heat
3 receivers and integrated system.
dadapp da Energy class information you will fnd
e on each product.

If the end user is interested in top
efficiency that is an A+++ Energy Class
rating then they should look at a heat
pump as part of an intergrated system.

The entire range of Thermia air and
ground source heat pumps sits at the
highest possible rating from A+ up to
A+++ depending on model, heat
receivers and integrated system.

2015 811/2013

o Eor combir_1a_tion appliances: H eat pu m p as
nergy efficiency of )
domestic hot water part of |nteg rated
preparation.
system
ENERC 00
Thermia Diplomat Duo Inverter
[ m ||
@ cEnergy efficiency class (1) <« == XA |
of heat pump. = Wl %«
e Solar thermal system? ‘ G
g E—
e Domestic hot water e ta o C—
cylinder? —
0 Room temperature e % [x] i
controllers?
e Additional heat source? o * @ ] A |
(6 ) Energy efficiency class + [ || C—
of integrated system. = —







Ground source heat pumps

Feature

Inverter
technology

HGW Optimum Cooling

Diplomat

Inverter ® ® ® ® Optional
Diplomat

Optimum G3 b ® o Optional
Comfort Optimum e . -

e

hL‘ Diplomat Optimum ® e Optional

Ground source heat pumps — Large capacity

Product Feature

Heating and cooling Online

Inverter technolo Cascade option )
9y P simultaneously — remote control

Mega ® ® ® [ ]

up to 1400 kW

Robust Eco ® ® ®
up to 336 kW built-in web server
Solid Eco Optional

o
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"Thermia Atec delivers
the biggest savings”

In 2011 the Swedish Energy
Agency, a government organiza-
tion, conducted a thorough test of
air/water heat pumps available on
the market. The tests were carried
out as per the European standard
EN 14511. According to the test
result, Thermia Atec is the heat
pump that delivers the biggest
overall savings. Moreover, Ther-
mia Atec has top results in terms
of hot water temperature, low noise
levels and low energy losses.

Thermia Atec "Best in test”

The test involved calculating the energy
savings and the seasonal performance
factor for three houses with different
heating needs: 15,000, 25,000 and
35,000 kWh/year. Thermia Atec had
the highest seasonal performance factor
in all three cases, which means it deli-
vers the biggest annual savings of all
heat pumps tested.

“Annual effciency is the most im-
portant factor for the customer. It’s
a key parameter when choosing a heat

pump”, says Anders Odell, who leads
the Energy Board’s testing. As well as
the biggest annual savings, Thermia
Atec also had top results in the other
categories tested.

Very quiet

Thermia Atec has extremely low noise
levels, the second lowest in the test,
61 dB(A). It is also possible to operate
Thermia Atec in Silent mode, which
further reduces noise levels.

Top results for

hot water comfort

Thanks to its effcient insulation,
Thermia Atec has very low energy los-
ses from the hot water tank, minimizing
the costs for water heating. Of all the
models tested, Thermia Atec produces
the greatest volume of 40°C hot water,
in relation to the volume of the hot
water tank. This means high levels of
hot water comfort without a hot water
tank that requires a lot of space.

Built-in cooling

Thermia Atec is one of the few models
in the test with a built-in cooling
function.

The test results in brief
Thermia Atec:

has the highest annual efficiency
has the lowest energy costs
delivers the biggest savings

is very quiet in operation

has top results in terms of hot
water comfort

maintains a high temperature in
the hot water tank

has a high proportion of 40°C
hot water

has low energy losses

Efficient down to -20°C

The test shows that not all the models
can live up to their stated performance
down to -20°C. However results for
Thermia Atec show good savings all
the way down to -20°C.

Seasonal performance factor

3,0
/Thermia Atec
2,8
2,4 __
2,2
2,0 — . — (kWh/year)
15 000 25000 35000

Size of house

Thermia Atec has the highest seasonal
performance factor of all the air/heat pumps
in the test.

See more details and complete results
at thermia.com
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Thermia Atria Optimum is an air source
heat pump with automatic variable speed
controlled circulation pumps.

The Optimum technology continually
adjusts the heat pump to work optimally
at all times. This leads to maximum eff-
ciency and minimum energy consumption
— at all times, all year round.

The heat pump consists of two units — one
indoor part and one outdoor part. As all of
the Atria Optimum’s essential parts (such
as the compressor and electronic con-
trols) are located indoors, the heat pump
is particularly well suited to locations
with harsh weather conditions and a cold
climate.

Air source heat pump

Optimum technology

TWS technology

Can operate efficiently down to -20°C

Demand-controlled defrosting

Can be controlled over the Internet

Low sound level

Class-A circulation pumps

ATRIA OPTIMUM

The silent heat pump that can
also handle tougher conditions

Low sound level

Atria Optimum has been developed with
a view to being extremely quiet. The low
sound level is mainly due to the outdoor

unit’s unique acoustic design.

Brings TWS technology

one step further

The hot water tank features Thermia’s
patented TWS technology, and Optimum
technology takes this solution one step
further. By controlling the circulation
pump (warm side) during hot water
production, the Optimum technology will
allow even quicker replenishing of the hot
water tank and a completely controlled
stratifcation of the hot water.

Atria Duo Optimum

Atria Optimum is also availa-
ble with a separate hot water
tank, perfect for areas with low
ceilings or if you need extra
volume of hot water.

= energy class when the heat pump is part of an
integrated system

= energy class when the heat pump is the sole
heat generator

6, 8, 10, 12 kW
230V 1N or 400V 3N
690x596x1754 mm
630x1175x1200 mm

Available in output sizes:
Electrical connections:
Dimensions indoor unit (DXWxH):

Dimensions outdoor unit (DxXWxH):
Energy class according to Eco-design Directive 811/2013




Thermia Diplomat Optimum is a ground
source heat pump that includes the same
features as Thermia Diplomat, with the
addition of the Optimum technology
with automatic variable speed controlled
circulation pumps. The Optimum techno-
logy continuously adjusts the heat pump
to work optimally at all times. This leads
to maximum effciency and minimum
energy consumption — at all times, all year
round.

Brings TWS technology

one step further

The hot water tank features Thermia’s
patented TWS technology, and Optimum

Available in output sizes: 4,6, 8, 10, 12, 16 kW A
Electrical connections: 230V 1IN (<12 kW) or 400V 3N
Dimensions (DxWxH): 690x596x1754 mm A

DIPLOMAT OPTIMUM

Minimum energy consumption
thanks to automatic speed control

technology takes this solution one step
further. By controlling the circulation
pump (warm side) during hot water
production, the Optimum technology will
allow even quicker replenishing of the hot
water tank and a completely controlled
stratifcation of the hot water.

Annual efficiency

Thanks to the lower energy consumption
of the circulation pumps and the effcient

hot water production you get an improved
annual effciency compared to our base-

line models.

Diplomat Duo
Optimum

Diplomat Optimum is also
available with a separate hot
water tank, perfect for areas with

low ceilings or if you need extra
volume of hot water.

= energy class when the heat pump is part of an
integrated system

 energy class when the heat pump is the sole
heat generator

Energy class according to Eco-design Directive 811/2013































THERMIA MBH

Separate hot water tank

Thermia MBH is a hot water tank for
those who require larger volumes of
hot water, or who prefers a sepa-
rate tank. MBH is compatible with
Thermia’s Duo models as well as the
rest of the heat pump range.

Just like Thermia’s built-in tanks,
MBH is equipped with TWS tech-
nology (see page 16). This means

it can produce high volumes of hot
water, quickly and effciently. Energy
consumption is low and the hot water
supply can handle high demands.
The tank is available with capa-
cities of 200 or 300 litres, and with
a copper-lined or stainless steel tank.
The cabinet design can be selected to
match the corresponding heat pump.

THERMIA COOLING MODULE

Turns the heat pump into

a climate control unit

Thermia Cooling module Passive/
Active enables your heat pump to
also produce cooling, cost- and
energy-effciently. You get a complete
climate control system that delivers
a comfortable indoor climate all year
round — heat in the winter, cooling in
the summer and hot water throughout
the year.

Thermia Cooling module Passive/
Active has a compact design and
can be installed right next to the heat
pump. It is compatible with all Ther-
mia ground source heat pumps.

For those who only require passive

cooling there is a solution with only
this function: Thermia Cooling mo-
dule Passive.

ACCESSORIES FOR YOUR THERMIA HEAT PUMP
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This iIs Thermia

Thermia’s history starts back in
1889 with the development and
production of energy-efficient Kit-
chen stoves. Ever since, Thermia’s
core business has been energy-sa-
ving heating solutions. As a result
we’re now one of Europe’s leading
heat pump producers.

Pioneers in the heat pump business
In 1973 Thermia manufactured the
very frst heat pump with an integrated
hot water tank. Over the years Thermia
has continued to develop new solutions
in its quest to create better and more
effcient heat pumps, providing a more
comfortable life in thousands and thou-
sands of households around Europe.

Thermia and Danfoss

Today Thermia is owned by Danfoss,

a global company headquarted in
Denmark with more than 20,000 em-
ployees. Thermia is the core of Dan-
foss’ heat pump division, with a plant
and research centre in Arvika, Sweden.
Here, work is constantly underway

to create the heating solutions of the
future for customers all over the world.
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Thermia Heat Pumps reserves the right to make any changes to our range and technical solutions after publication of this brochure.
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