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Originally founded in 1954, the Dantherm Group is
a European leader in portable and installed climate
control solutions for a wide range of industries and
uses. Based on the work of more than 500 passionate
climate control experts and more than three million
installations, our competence centres around Europe
design and build exceptional heaters, coolers,
dehumidifiers and other products that form the
backbone of these climate solutions. In everything
they do, they remain focused on creating healthy and
comfortable climate surroundings in a sustainable,
energy-efficient and cost-effective way.

MA

LDON

Five competence centres in Denmark, Germany, Italy, Spain and UK.

Competence centre
for pool and commercial solutions: Maldon, UK.

Calorex
Calorex products are made at Dantherm Group's modern facility in Maldon in
the UK. Also the group's pool and commercial competence centre, it is where
heat pumps and dehumidifiers for swimming pools and commercial installations
have been engineered since 1977. Renowned for their durability and efficiency,
these environmentally friendly solutions are installed in private and public pools
across most of Europe.
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INTRODUC TION
With spiralling energy costs world-wide and increased demand for
both energy efficiency and reductions in greenhouse gas emissions,
heat pumps have never looked more attractive for solving the water
heating demands of buildings, from the smallest to the largest of
projects.
Heat pumps are practical devices that can be used in a wide range
of heating, cooling or dehumidification applications. Unquestionably
an energy efficient product, unique in its ability to concentrate
and supply more energy that it consumes, a heat pump is a real
alternative to conventional heating systems. As more and more
attention is focused on environmental issues and wasteful forms of
heating become less tenable, so heat pump technology will become
more widely understood and accepted.

This document
This information is designed to assist consultants, contractors
and Calorex distributors to begin the process of selecting Calorex
heat pumps for the purposes of hot water production. Typical
applications include hotels, restaurants, schools and hospitals. Any
project with a regular demand for hot water may be considered.
(This manual is not intended for use with swimming pool
applications, which require warm water temperatures, rather than
hot water. Indoor pools benefit greatly from heat recovery systems,
but many other factors including air heating and dehumidification
are also relevant. These applications are considered elsewhere.)

The primary goal of this type of system is to make available a
constant supply of hot water, either by pre-heating incoming mains
water or directly providing hot water at the temperature required.
The heat pump may be installed in one of two ways:



To take heat from ambient air, or
To take heat from an internal space with a large quantity
of waste heat, such that the space will not be significantly
overcooled by the action of the heat pump. This space does not
otherwise require cooling

A heat pump system for hot water production will be sized solely
to meet the demand for hot water. The control system is based on
maintaining the water temperature.
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HOW AN AIR-TO-WATER HEAT PUMP WORKS
Heat pumps are not a new concept. First developed at the start of
the 20th Century, they operate successfully in a diverse range of
applications. Many of us have at least one in our homes in the form
of a domestic refrigerator. Air conditioning units providing comfort
cooling are also heat pumps. Heat pumps give thermodynamic
heating (or cooling) by means of a vapour compression cycle, in this
case collecting heat from the air.

energy is present within air as invisible moisture vapour, commonly
expressed as humidity. By changing the state of this invisible
moisture back to water (and even ice when the air is cold enough)
the heat pump can convert the latent energy, which was required to
evaporate the water in the first place, into useful sensible heat.
From this you will realise that heat pumps do not rely upon the air
temperature alone, rather the total usable energy content of the air.
Matter contains energy down to the temperature called ‘absolute
zero’, the minimum theoretical temperature, or -273.15°C in more
familiar units. Heat pumps are capable of practically extracting this
energy in air temperatures as low as -15°C.

First, it is important to understand a little more about the heat within
air. Simply speaking, heat can be considered as a generic description
of certain energy within a substance. Air contains two forms of heat
that a heat pump can extract and convert into useful energy. The
most obvious form of heat in the air is ‘sensible’ energy, in other
words, temperature. This energy accounts for something in the order
of 70% of the heat pump’s energy source. The remaining 30% of heat
that can be usefully extracted from air is the latent energy. Latent

Next we will consider the basic components that make such a
system work (the illustration below shows the main components):

The EVAPORATOR collects the heat from the air. This is either atmospheric air,
which has been heated by the sun, or internal air, which has been heated by
heat lost from another process. In Calorex heat pumps, high volumes of air
are drawn into the unit by the fan and passed across the evaporator fins. The
evaporator has liquid refrigerant passing through it, which is at a considerably
lower temperature than the ambient air. Therefore the air gives up its heat to
the refrigerant which then vaporises to a gas. This pre-heated refrigerant gas
then passes to:

The COMPRESSOR, where it is compressed, which
has the effect of upgrading the gas to a much
higher temperature. The electrical energy that is
used to drive the compressor is also absorbed by
the refrigerant gas. The hot gas now enters:

THE HEAT PUMP CYCLE
COMPRESSOR
COOL GAS

HOT GAS

WATER OUT
AMBIENT
AIR
HEAT
EXCHANGER

EVAPORATOR

WATER IN

CONDENSED
REFRIGERANT

HIGH PRESSURE SIDE

The HEAT EXCHANGER (or CONDENSER), where it is surrounded by
the water to be heated in adjacent tubes. The refrigerant vapour,
at a higher temperature, gives up its heat to the water which is
returned to a storage tank. As the refrigerant cools it returns back
to its liquid state, i.e. it condenses, but remains under high pressure
from the compressor. The pressure is released by passing the liquid
refrigerant through:

EXPANSION
VALVE

COLD LIQUID
REFRIGERANT

LOW PRESSURE SIDE

The EXPANSION DEVICE, and from there, now at normal
pressure, it is returned to the evaporator and the cycle
starts again.
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COEFFICIENT OF PERFORMANCE
The efficiency of a heat pump is usually called its ‘coefficient of
performance’ (C.O.P), which simply put is the ratio of the heat output
to the energy input. Thus a heat pump absorbing 2kW of electricity
(energy input), collecting 8kW of energy from the air, and therefore
delivering 10kW to the water (heat output), is said to have a C.O.P.
of 5:1. Naturally, this ratio will vary according to the temperature of
the water to be heated and the temperature of the ambient air. With
high air temperatures and humidity, more energy is available for the
heat pump to collect, resulting in higher heat output and higher
efficiency.

Note
It is worth dispelling a common myth, that heat pumps start to work
in reverse should the temperature difference between heat source
and destination become too great. This simply is not possible. In fact,
at worst they will always give out the energy used to drive them.

Illustration of heat pump efficiency at differing air temperatures

25°
Free heat
from the
air

Energy
consumed

20°

15°

10°

0°

8 free units
7 free units

2 paid for units

2 paid for units

6 free units

2 paid for units

5 free
units
2 paid for units

3 free units
2 paid for units

Total heat
recovered
10 units recovered
C.O.P.

5:1

9 units recovered
4.5 : 1

8 units recovered
4:1

7 units recovered
3.5 : 1

Total heat recovered ÷ energy consumed = Coefficient of Performance (C.O.P.)
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5 units recovered
2.5 : 1
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INSTALLATION EXAMPLES
The following example shows typical layouts for the common
types of system. The type required will depend on the individual
application. These are indicative system schematics only, ancillaries
such as expansions vessels, pressure relief valves are not shown. In all
cases a method of measuring the flow rate through the heat pump
is essential for effective commissioning

AIR VENT

CALOREX HEAT PUMP
STORAGE TANK
CLOSED TYPE

HOT WATER
SUPPLY

HOT WATER
RETURN PUMP
MAKE UP COLD
WATER
DRAIN VALVE

The heat pump is circulating the water in the main storage tank to
bring the water up to the required storage temperature and it is
directly heating the hot water that will be used. The system has a
dedicated pump on the heat pump loop to ensure the correct flow
rate for optimum efficiency. A method of measuring the flow rate
through the heat pump is essential for effective commissioning.
The example above shows a secondary return (hot water
continuously circulated around the building giving immediate
access to hot water at all outlets). A single draw-off to outlets,
without a return, more like a domestic installation, is also feasible
where outlets are close to the storage tank.
This system is only likely to be suitable for hot water production
applications, where the heat pump is intended to provide the entire
heating demand.
This direct heating of hot water is possible because Calorex can
supply heat pumps with seamless 90/10 Cu/Ni heat exchangers,
WRAS approved and suitable for potable water.
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INSTALLATION EXAMPLES
Direct heating of pre-heat storage tank

COOLED
AIR

PLANT ROOM

HOT WATER

N/O
HEAT
PUMP

DRAW OFF
PRE HEAT
TANK

WARM AIR

CALORIFIER

N/C

N/O

CALORIFIER

N/O

N/O = NORMALLY OPEN VALVE
N/O = NORMALLY CLOSED VALVE

The example above shows a pre-heat system. Although the heat
pump is not circulating the water in the main storage tank, it is
directly pre-heating the water that will later be used as the end hot
water supply. As the stored water is used from the main storage
tank, the pre-heated mains water replenishes the main storage
tank(s) where the calorifier(s), using a different energy source e.g.
steam or electricity, then brings the water up to the final required
temperature. The heat pump will reduce demand on the calorifier(s).

Examples where this may be considered






Indirect heating
There is a third type, not illustrated here, called an indirect system.
The heat pump is used to heat a loop of water that is then circulated
through a separate heat exchanger within the storage tank. This
is called an indirect system since the heat pump is not in direct
contact with the hot water in the storage tank. In the interests of
efficiency Calorex usually prefer a direct system, unless there are
specific reasons that necessitate an indirect system. Indirect systems
require the installation of a buffer tank to ensure the heat pump
has a minimum volume of water to reduce short-cycling (frequent
starts and stops). Calorex can supply units with WRAS approved
Cupro-Nickel heat exchangers, specifically to allow the use of direct
systems
10
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Where the final stored water temperature is higher
than the heat pump can deliver
Existing installations where it is not feasible for the
heat pump to be connected to the storage tank
Where multiple calorifiers are in use and a pre-heat
tank can be located near the incoming mains feed
to the facility
In space cooling and heat recovery applications
where the heat pump will normally only
supplement an existing heating system

Disadvantages of an indirect system





An additional heat exchanger must be supplied
with a higher water temperature than the stored
water temperature, reducing the heat pump
efficiency
A second water circuit requires power for an
additional water pump
Additional space for a buffer tank may be required

CALOREX APPLICATION GUIDE

INSTALLATION EXAMPLES
WRAS approved heat exchangers
The best system efficiency can be achieved by utilising a heat pump
to directly heat the stored water. If the water is stored for human
use, the heating system must meet minimum standards to ensure
the water supply stays safe. WRAS (Water Regulations Advisory
Scheme) is a UK organisation promoting and facilitating compliance
with the Water Supply (Water Fittings) Regulations and Scottish
Water Byelaws that apply in the UK. WRAS approved materials and
components may be used for the direct heating of potable water,
when correctly installed in the situation they are approved for.
Ensure the proposed heat pump heat exchangers meets this or an
equivalent standard.
Using a heat pump without a suitably approved heat exchanger
requires the use of an indirect system, as mentioned above.

Legionella bacteria control
Storing water introduces the risk of contamination by Legionella
bacteria, which poses risks to human health. In the UK, the HSE
(Health & Safety Executive) Approved Code of Practice and Guidance
L8 “The control of Legionella bacteria in water systems”, applicable to
the management of hot water systems in non-domestic premises,
recommends for hot water storage tanks that the whole contents
should be heated to 60°C for one hour each day to prevent growth
of Legionella bacteria in the tank.
Many heat pump systems cannot heat water to 60°C or above
and require the use of supplementary heating sources and timers
to comply with these recommendations. However, by choosing
suitable refrigerants and condensers, heat pumps can be designed
to achieve 60°C and above.
Ensure the proposed heat pump can achieve the required water
temperature. Calorex hot water heat pumps use R134a and high
efficiency extended surface tube-in-shell condensers to allow the
heating of stored hot water at up to 65°C.
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PUMP AND BUFFER TANK SIZING
Pump sizing
The water pump needs to be sized to provide the correct water
flow rate for the heat pump and to cope with the total pressure
drop through the system at that flow rate. Remember to include the
pressure drop through the Calorex unit, which is normally the most
significant single component.
If the heat pump is supplying water to radiators or other heat
exchangers, the flow rate of the heat pump is unlikely to be the
same as the rest of the system, except by pure coincidence. In this
case, a buffer tank is used to separate the heat pump from the rest of
the system and provide a continuous reservoir of water for the heat
pump to act on.

Storage tank and buffer tank sizing
For hot water production, a storage tank or is essential to build up
a quantity of heated water to cope with peak demands. The size of
this storage will depend on the amount of water used and the time
scale. If the heat pump is only supplementing an existing system,
the same principles apply as below.
For space cooling and heat recovery the heat pump is usually
heating a buffer tank that will supply pre-heated water to the main
system. Again, the size is determined by the water usage and the
rate of heat recovered (not usually less than 10 litres per kW of water
heating).
In the case where a buffer tank is required to compensate for flow
rate differences between the heat pump circuit and another part of
the system, the size will usually be at least 10 litres per kW of water
heating.
Note that heat pumps usually have delay timers to prevent the
compressor from starting too frequently, usually within 6-9 minutes,
according to the compressor manufacturer’s recommendations. The
storage tank or buffer vessel will need to be large enough to cope
with this off cycle.
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HOT WATER CONSUMPTION CHARTS
The following pages detail information taken from a survey that
assessed the hot water consumption of a variety of UK buildings.
This information was used to compile charts that may be used to
estimate the hot water requirements for similar buildings.
Comparable information can also be found in more detail and in a
different format in the ‘CIBSE Guide’, Volume B, Section B4.
Where possible, accurate actual water consumption and heating
requirement figures from the application should be used.

How to use the charts
The charts give two pieces of information. Power output required
per (person/room/etc.) and storage tank capacity required per
(person/room/etc.).
A piece of information that must be decided first is the ‘recovery
time’ required for the system, which depends on the patterns of
usage of hot water for a particular facility. The recovery period is the
shortest time between the periods of high demand. The system
needs to be designed to recover within that time in order to ensure
that the hot water is back at full capacity before the next period of
high demand.

It is possible to combine the two systems or keep them separate.
This will depend if the systems require the same temperatures
and whether both requirements can be supplied water from the
same central location. If different recovery times are required for
the service and catering, or so that both cannot fail together, it is
recommended to keep the systems separate.
Combining the systems is simply a case of adding together the
requirements:
Power = 47.5 + 15 = 62.5 kW
Storage = 1450 + 470 = 1920 litres
Regardless of whether the two systems are combined or not, it
is good practice to allow for other heat losses from the system,
through insulation etc. (estimated at 10%) and extra tank capacity
to allow space for the introduction of cold water (25% allowance for
mixing of cold water)
In the combined case, the final sizing figures are:
Heat Pump output = 69 kW
Storage capacity = 2400 litres

Examples of patterns of usage can be found on the following pages
(Fig 1.1-1.4, examples of daily demand patterns).
Once the recovery time has been decided, find the correct chart (Fig
2 – Fig 8). On the curve shown, locate the position of the required
recovery time. Read horizontally to the left to find the required
power output, and vertically downwards to find the required storage
tank size.

Example: Hotel with 50 bedrooms and a restaurant for
100 people
Based on the usage of hot water measured/anticipated by the hotel,
a system recovery period of 2hrs has been chosen. In this example,
both service and catering have been chosen with the same recovery
period, but this is not necessarily the case and will depend on the
application.
For the service requirement (taken from charts that follow):
Power = 0.95 kW/bedroom x 50 beds = 47.5kW
Storage = 29 litres/bed x 50 beds = 1450 litres
For the catering requirement (taken from charts that follow):
Power = 0.15 kW/meal x 100 meals = 15 kW
Storage = 4.7 litres/meal x 100 meals = 470 litres
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HOT WATER CONSUMPTION CHARTS
Hot water consumptions
The curves have been produced on the basis of ‘Service’ requirement
per person and ‘Catering’ – requirement per meal.

The average and maximum consumptions measured during the
survey are shown in Table 1 below. These results are categorised in
terms of building type and each of these is separated into hot water
used in total, for service requirements and for catering purposes.
To resolve the different sizes of building involved, consumptions
have been related to the number of people in the building and the
number of meals served.

Additional curve, fig 6, shows the service requirement per bedroom
in hotels.
The sizing guides given in the figures are the main results of the
trial and are based on accurate measurements. Except in the
case of hotels, consumptions measured are less than the CIBSE
recommendation although not by any great order of magnitude.

These measured amounts of hot water should not stand alone as
a sizing guide and the rate at which these amounts are drawn off
must be considered when sizing plant. This was done by relating
the patterns of consumption in each day to the size of the plants
required. Typical examples of daily demand are shown in Fig. 1.1-1.4,
which show the large differences in the way hot water is used in
various establishments. Hotels and hostels were the only residential
buildings monitored and the service of consumption was found to
be the most significant. In all the other types of building monitored,
the catering consumption dominated the demand pattern.

The main differences from the CIBSE guide appear when calculating
the plant size from the consumptions and, using a mathematical
model the plant sizes have been optimised.

In general, the service consumptions are steady throughout the
periods of demand, except in hotels, where the service peaks are
thought to be due to bathing and washing before meals. The other
buildings are not residential and hand washing is probably the major
use of hot water. The catering patterns in all the buildings have a
peaked form. There is usually one peak per mealtime, although it can
sometimes occur well after the meal, due to delayed washing up.

Table 1: Daily hot water consumptions in each type of building monitored
Total

Service

Catering

Schools &
Colleges

Max
Ave.

21366
6128

13.2
6.2

122.3
60.5

11592
3038

7.3
2.9

-

83.6
34.8

11042
2667

catering
as % of
whole
85*
53*

Hotels &
hostels

Max.
Ave.
Max
Ave.
Max.
Ave.

44096
14534
6296
2618
13092
3411
5455
1522

463.7
136.5
17.3
7.2
25.9
8.4
24.8
9.8

106.8
53.5
409.1
201.2
178.6
65.8
101.0
44.4

29394
9905
2237
886
6687
1517
1209
423

302.8
80.2
9.5
3.3
10.0
3.4
6.4**
3.5

197.3
77.9
-

95.5
40.4
447.8
155.5
72.7
33.5
38.2
19.6

19279
3397
5819
1067
7014
1750
4646
1098

70
27.5
95*
60*
87
48
91
57

Restaurants
Offices
Large shops

Max.
Ave

litres

litres/
person

litres/
outlet

litres

litres/
person

litres/
bedroom

litres/
outlet

litres

** number of people in shops in number of staff
one site had a broken thermostat
* including sites with both service and catering
†
3.7 litres/meal/day is the average consumption in the restaurants without large bar facilities
†
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litres/
meal

litres/
outlet

Max.
total/
litres
hour

18.2
5.5

798.3
251.3

3273
-

75
Ser 68 | Cat 62

62.3
13.7
72.7††
8.2(3.7)
32.7
9.7
45.0
8.0

1377
344.4
831.5
212.2
896.9
316.9
387.3
175.2

5455
954
2000
1136
-

73
55
95†
64
68
Ser 50 | Cat 51
66
52

Average
temp. °C
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EXAMPLES OF DAILY DEMAND PAT TERNS
Fig 1.1

School

500

Key

Litres used

400

Catering
Service

300
200
100
0

Fig 1.2

0

6

12
Hours

18

24

6

12
Hours

18

24

6

12
Hours

18

24

6

12
Hours

18

24

Hotel

3000

Litres used

2500
2000
1500
1000
500
0

Fig 1.3

0
Restaurant

100

Litres used

80
60
40
20
0

Fig 1.4

0
Office

150

Litres used

120
90
60
30
0

0
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PLANT SIZING GUIDE FOR SCHOOLS

SER VICE/PERSON (ADJUSTED TO 65°C)

0.35
This schools guide should only be used for
between 380 and 1600 persons

0.3

Boiler output - kW per person

0.25

0.2

0.15

0.1
0.5h

1h
0.05

2h
3h

4h

0
0

1.0

2.0

Storage capacity - l per person
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Fig 2

PLANT SIZING GUIDE FOR SCHOOLS

CATERING/MEAL (ADJUSTED TO 65°C)

0.8
This schools guide should only be used for
between 380 and 1600 persons

0.7

0.6

Boiler output - kW per meal

0.5

0.4

0.3

0.2
0.5h

1h

0.1

2h

3h

4h

0
0

1.0

2.0

3.0

4.0

Storage capacity - l per meal

Fig 3
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PLANT SIZING GUIDE FOR HOTELS

SER VICE/PERSON (ADJUSTED TO 65°C)
3.0

2.5

Boiler output - kW per person

2.0

1.5

0.5h

1.0

1h

2h

0.5

3h
4h

0
0

5

10

15

20

Storage capacity - l per person
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Fig 4

PLANT SIZING GUIDE FOR HOTELS

CATERING/MEAL (ADJUSTED TO 65°C)
0.6

0.5

Boiler output - kW per meal

0.4

0.5h

0.3

1h

0.2

2h

3h
4h

0.1

0
0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

Storage capacity - l per meal

Fig 5
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PLANT SIZING GUIDE FOR HOTELS

SER VICE/BEDROOM (ADJUSTED TO 65°C)
5.0

4.0

Boiler output - kW per bedroom

3.0

2.0
0.5h

1h

2h

1.0

3h
4h

0
0

10

20

30

40

Storage capacity - l per bedroom
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Fig 6

PLANT SIZING GUIDE FOR RESTAURANTS

SER VICE/PERSON (ADJUSTED TO 65°C)
0.12

0.1

Boiler output - kW per person

0.08

0.06

0.5h

0.04

1h

2h

0.02

3h
4h

0
0

0.2

0.4

0.6

0.8

Storage capacity - l per person

Fig 7
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PLANT SIZING GUIDE FOR RESTAURANTS

CATERING/MEAL (ADJUSTED TO 65°C)
0.2

Boiler output - kW per meal

0.15

0.1

0.5h

0.05

1h

2h
3h

4h

0
0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1.6

1.8

2.0

Storage capacity - l per meal
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Fig 8
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CALOREX HOT WATER HEAT PUMP RANGE
The Pro-Pac range range are floor standing machines requiring a three phase electrical
supply, and are ideally suited to hot water production. They may also be considered for
space cooling and heat recovery applications.
Calorex Pro-Pac range
The PP 30BHY, PP 45BHY, PP 70BHY, PP 90BHY and PP 140BHY are
high temperature heat pumps designed for air temperatures up
to 50°C and water flow temperatures up to 68°C. R134A refrigerant
ensures reliable operation at high temperatures. BHY models include
reverse cycle defrost to allow operation in air temperatures down
to -15°C. Standard BH models allow operation in air temperatures
down to +10°C.
The PP 30BMY, PP 45BMY, PP 70BMY, PP 90BMY and PP 140BMY are
medium temperature heat pumps designed for air temperatures up
to 38°C and water temperatures up to 50°C. Using R407C refrigerant,
these models offer slightly higher capacity than the R134A models,
albeit with slightly lower efficiency. BMY models include reverse
cycle defrost to allow operation in air temperatures down to -15°C.
Standard BM models allow operation in air temperatures down to
+10°C.

Optional features:









Reverse cycle defrost: Identified by a ‘Y’ in the
model number, these models can operate in air
temperatures down to -15°C
WRAS approved heat exchangers: Calorex hot
water heat pumps can be fitted with optional
seamless 90/10 cupro-nickel water heat exchangers,
which are WRAS approved and suitable for direct
heating of potable water. Standard copper heat
exchangers are suitable for use with non-potable or
indirect systems
RS485 compatible thermostat: to allow adjustment
of set point and reading of water temperature by a
BMS
Compressor soft-start: to reduce the peak current
surge when the compressor starts.
High pressure fans: to allow installation with a short
ductwork system, or in a well ventilated plant room
to discharge through a wall to the outside

Features:







Range of capacities from 6kW to 140kW
R134a ozone friendly refrigerant ensures reliable
operation up to 68°C
Fully weatherproof polyester or epoxy coated
cabinet
Choice of centrifugal fans (34 range only) – allows
ducting from plant rooms or distribution of cold air
for space cooling
Manufactured in the UK to ISO9001 standards
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FREQUENTLY ASKED QUESTIONS
Who are Calorex?
Calorex are part of the Dantherm Group and are the UK’s leading
manufacturer of heat pump technology with an unrivalled
international reputation for 40 years of product design and
development to the highest technical and engineering standards.
Our reputation has evolved from the intrinsic reliability and quality
of our products which continue to be specified in many specialist
design and build applications around the world.

Where are Dantherm Group based?
We are a UK manufacturer, and from our head office and factory in
Maldon, Essex, we have manufactured over 250,000 heat pumps to
date and export to over 60 countries worldwide.

What is a heat pump and how do they work?
A heat pump is an electrically powered appliance, which utilises
compressor and refrigeration technology to transfer heat from
one place to another. Similar to your refrigerator, which transfers
heat from inside the appliance to the outside, Calorex heat pumps
transfer heat from one place to another. Calorex heat pumps transfer
low-grade heat from the air adjacent to the facility and upgrade the
temperature to provide usable heat inside the facility.

Can the heat pump supply my hot water services?
Yes it can. Calorex hot water heat pumps are unique in that they can
supply hot water at up to 65°C directly from the heat pump itself.
Calorex heat pumps do not require the use of resistance heaters to
raise temperatures to 65°C and are therefore much more efficient
and economical than other products that are available. With the
required temperature delivered by the heat pump, additional
heaters or timers are not required to satisfy Legionella control
requirements, as the heat pump can generate stored water at the
minimum recommended 60°C. Many heat pumps on the market
can only supply temperatures up to 55°C, often lower, due to the
design of their refrigeration circuit or choice of refrigerant, requiring
electrical resistance heaters to upgrade the temperature to 60°C for
hot water storage. This method dramatically reduces efficiency and
increases running costs.
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How do air source heat pumps work?
Unlike electric heaters (which can only output the same quantity
of heat as the quantity of electricity they consume) and fossil fuel
heaters (which burn fuel to release new thermal energy), heat
pumps simply move heat from one place to another. A closer
analogy would be a water pump, which pumps water from one
place to another, so similarly a heat pump ‘pumps heat’ from one
place to another. An air source heat pump gathers heat from around
it using a special heat collector, and through a process of upgrading,
can concentrate that heat in a hot water system.
The energy required to run a heat pump is significantly less than
the heat they output, so Calorex air source heat pumps can be one
of the most cost effective methods of realising a renewable energy
source. Free energy is always available in the atmosphere and there
is no necessity for disruptive and sometimes expensive ground
collector installations as with ground source systems. Even though
air temperatures vary at different times of year there is always a vast
amount of atmospheric thermal energy available for use in the UK.
Calorex air source heat pumps will operate even when the outside
air temperature is as low as -15°C.

Is this thermal energy in the air really free?
Yes. It is free, untaxed and yours to use. It is always available,
renewable and truly sustainable. You pay only for extracting the heat
which is the electrical running cost of your heat pump.

Are Calorex heat pumps environmentally friendly?
Yes, absolutely. With a large proportion of worldwide energy used
to generate heating and hot water, there are many opportunities
to install heat pumps and reduce these emissions. Calorex heat
pumps can reduce carbon emissions from your hot water heating
by at least 50% versus gas and even more when compared to oil,
LPG and electric heating. Heat pumps result in ZERO on-site carbon
emissions. The electrical supply used to power your heat pump may
well generate some emissions at source (at the power station) but
most electricity suppliers now offer green electricity from renewable
generation sources. If you use electricity from renewable sources,
your hot water generation can result in ZERO carbon emissions!

How do running costs compare with conventional
energy sources?
In a modern, well designed system a Calorex heat pump system
offers industry best efficiencies and low running costs. The very
best of modern condensing gas boilers may only be a little more
expensive to run but with ever increasing gas prices, regular
servicing and maintenance the costs soon add up so remember to
add these into your financial calculations when comparing costs.
An oil boiler or LPG system will cost considerably more to run and
electric heating can be as much as three times more expensive!
Warmer climates can result in even greater potential savings.

Are heat pumps safe and what about servicing?
Heat pumps are completely safe, a tried and tested technology
that has been widely used for decades. There are no hazardous gas
emissions, no flammable oil, LPG or gas pipes, no unsightly fuel
storage and no flues or chimneys with heat pump installations.
In some countries it may be necessary to check the refrigeration
system for leaks annually.

Can I use the cold exhaust air to cool a building?
In principle, yes. Control of the heat pump is based on achieving
the target water temperature, so cold air is only available while the
heat pump is heating water, so if the water has reached the target
temperature, air cooling will stop. If air is being recirculated through
the building, efficiency may be reduced compared to using warmer
and more humid ambient air. If fresh air is used, the temperature
of the air leaving the heat pump will vary as the ambient air
temperature varies, and will typically be 8-10°C colder than the air
that entered the heat pump.

Where do I get more information including pricing?
Contact our sales desk on +44 (0)1621 856611 or email us on
sales.uk@dantherm.com with your requirements.

Can heat pumps really be used to heat potable water?
Yes. Calorex heat pumps can be fitted with optional Cupro-Nickel
water heat exchangers, which are WRAS approved and suitable for
direct heating of potable water.

Does a heat pump need a water storage tank?
Usually, yes. Although it would be possible to design a heat pump to
raise the fresh water temperature to the target delivery temperature
in a single pass, the efficiency would be poor and it would need
to be oversized to cope with instantaneous peaks in demand.
Heat pumps work best with a volume of stored water, providing a
reservoir of hot water to cope with the peaks of demand, allowing
the heat pump to be smaller, sized to the average demand and
replenishing the tank between demand periods.
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